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Preface 
This is one of the first volumes to be published in the series of Chapman and Hall 
Chemistry Sourcebooks which provides carefully tailored information to workers in 
specialized areas of chemistry. The information contained in this book is derived from the 
Dictionary of Organometallic Compounds, published in November 1984. 

The wide range of metals in this particular volume is of great interest to inorganic and 
organic chemists alike. Organic derivatives of several of the early transition elements are 
involved in commercial catalytic processes, particularly important examples being the use 
of titanium compounds in Ziegler-Natta polymerisation and molybdenum and tungsten 
intermediates in alkene metathesis. Reactions involving the organolanthanides and 
organoactinides have as yet been less well explored, but there is burgeoning interest in 
their synthesis. The large variety of compounds in this particular compendium will 
ensure its appeal to a wide readership. 

The databank on the properties of organometallic compounds, which is represented in 
its current form by the Dictionary of Organometallic Compounds and its subset 
publications such as this volume, will be kept continuously up-to-date. Supplements to the 
main Dictionary will appear annually and revised editions of this Sourcebook will be 
published from time to time as demands permits. 
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This Sourcebook has been reproduced in part from the 
Dictionary of Organometallic Compounds. If you find it 
useful and you would like full coverage, then why not buy 
the Main Work for your library 

DICTIONARY OF 
ORGANOMETALLIC 
COMPOUNDS 

• provides within 15,000 Entries an extensive 
yet selective compilation of the most important 
organometallic compounds 

• for each compound, details of structure, 
physical and chemical properties, reactions and 
references are provided in clearly set out and 
easily scanned Entries 

• offers access to compounds by structure, 
molecular formula, chemical name, or CAS 
Registry Number 

• the structure index contains reduced images 
of all the structure diagrams in the section - a 
unique feature which allows users to 'browse', 
and to appreciate quickly the full range of types 
of compounds which have been synthesized 

The recent growth in organometallic chemistry 
has Jed to an explosion in the 

number of organometallic compounds 
discovered or synthesized. 

How can scientists working in this 
area locate reliable data on all 

reaJJy important organometallic ? 
The answer lies in the new Dictionary 

of Organometallic Compounds, 
published in November 1984. 

• provides a continually up-to-date information 
system with Annual Supplements 

• entries compiled by subject experts under 
supervision of a prestigious international 
advisory board 

• a time-saving, cost-saving and reliable 
resource essential to all users of organometallic 
compounds 

From a review by F.A. Cotton, Texas A & M 
University 
'This extraordinarily useful compendium is 
one that no chemical enterprise having the 
slightest involvement in organometallic 
chemistry would want to be (or would be 
wise to be) without.' 

Publication date: November 1984 ISBN: 0 412 24 710 0 
286 x 213mm 3,000 pages in three volumes 

For further information please write to The Promotion Department, 
Chapman and Hall, 11 New Fetter Lane, London EC4P 4EE. 

SPRINGER-SCIENCE+BUSINESS MEDIA, B.V. 



1. Using the Sourcebook 

The Sourcebook is divided into element sections: 
within each section the arrangement of entries is in 
order of molecular formula according to the Hill 
convention (i.e. C, then H, then other elements in 
alphabetical sequence of element symbol; where no 
carbon is present, the elements including H are 
ordered strictly alphabetically). 

Every entry is numbered to assist ready location 
and the entry number consists of a metal element 
symbol followed by a five-digit number. 

Indexes 

There are three printed indexes: a name index which 
lists every compound name or synonym in alpha­
betical order; a molecular formula index which lists 
all molecular formulae, including those of deriva­
tives, in Hill convention order; and a CAS registry 
number index listing all CAS numbers included in the 
Sourcebook in serial order. All indexes refer to the 
entry number. In the name index an entry number 
which follows immediately upon an index term means 
that the term itself is used as the entry name but an 
entry number which is preceded by the word 'see' 
means that the term is a synonym to an entry name. In 
all three indexes an entry number which is preceded 

'by the word 'in' refers the reader to a specified 
stereoisomer or derivative which is to be found 
embedded within the particular entry. 

In addition to the three printed indexes, each 
element section (except where the section is very 
short) is preceded by a graphical structure index 
allowing the rapid visual location of compounds of 
interest. The structure index reproduces all structure 
diagrams present in that element section in reduced 
size and printed in entry number order. 

The following paragraphs summarize important 
considerations in compiling the information in this 
Sourcebook. For more detailed information, see the 
Introduction to the Dictionary of Organometallic 
Compounds from which this Sourcebook derives. 

2. Compound Selection 

In compiling this Sourcebook the aim has been to 
include from the primary literature up to mid 1983: 

(1) Compounds representative of all important 
structural types (typically, the parent member of each 
series, where known, together with a selection of its 
homologues). 

ix 

Introduction 
(2) Any compound with an established use, such as 

in catalysis, as a synthetic reagent or starting material. 
(3) Other compounds of particular chemical, 

structural, biological or historical interest, especially 
those thought to exhibit unusual bonding characteris­
tics. 

Some compounds which are not considered 
sufficiently important to justify separate entries of 
their own have been included as derivatives in the 
entries of other compounds. These may include for 
example: 

(1) Organic derivatives in the classical sense. 
(2) Don&-acceptor complexes. 
(3) The various salts of an anion or cation. In 

nearly every case, the entry for an ionic substance 
refers to the naked anion or cation, and the molecular 
formula, molecular weight and CAS registry number 
given for the main entry are those of the ion, in 
agreement with current CAS practice. Salts of the ion 
with various counterions are then treated as 
derivatives and the molecular formulae of all of these 
are given. 

( 4) Oligomeric compounds. Where a compound is 
known in several states of molecular aggregation 
these are all included in the one entry, which usually 
refers to the monomer. Compounds which are known 
only in dimeric form are entered as such, but the 
hypothetical monomers are included as derivatives to 
ensure that the names and molecular formulae of the 
monomeric forms occur in the indexes. 

All names and molecular formulae recorded for 
derivatives occur in the Name and Molecular 
Formula Indexes respectively. 

3. Chemical Names and Synonyms 

The naming of organometallic compounds is 
frequently problematic and so in selecting the range 
of alternative names to present for each compound or 
derivative, editorial policy has been to report names 
which are found in the literature, including Chemical 
Abstracts, and not to attempt to impose a system of 
nomenclature. The editorial generation of new 
names has therefore been kept to a minimum 
required by consistency. Most names given in the 
Sourcebook are those given in the original paper(s) 
and in Chemical Abstracts. 

Names corresponding to those used by CAS during 



Introduction 

the 8th, 9th, and lOth collective index periods 
(1967-71, 1972-6 and 1977-81 respectively) are 
labelled with the suffixes SCI, 9CI and lOCI 
respectively. 

4. Toxicity and Hazard Information 

Toxicity and hazard information is highlighted by the 
sign[> which also appears in the indexes. 

All organometallic compounds should be treated as if 
they have dangerous properties. 

The information contaiiiM'ln the Sourcebook has 
been compiled from 'so~rces believed to .be reliable. 
No warranty, guarantee or representation is made by 
the Publisher as to the correctness or sufficiency of 
any information herein, and the Publisher assumes no 
responsibility in connection therewith .. 

The specific information in this publication 'on the 
hazardous and toxic properties of certain compounds 
is intended to alert the reader to possible dangers 
associated with the use of those compounds. The 
absence of such information should not, ho"wever, be 
taken as an indication of safety in use or misuse. 

5. Bibliographic References 

The selection of references is made with the aim of 
facilitating entry into the literature for the user who 
wishes to locate more detailed information about a 
particular compound. Reference contents are fre­
quently indicated using mnemonic suffixes. In 
general recent references are preferred to older ones, 
and the number of references quoted does not 
necessarily indicate the relative importance of a 
compound. 

Journal abbreviations generally follow the practice 
of Chemical Abstracts Service Source Index (CASSI). 
In patent references, no distinction is made between 
patent applications and granted patents. 

6. Sources of Further Information 

The following books and review series provide more 
information about various aspects of organometallic 
chemistry. Lists of reviews specific to organic 
compounds of particular metals may be found in the 
introductory sections of the metals concerned. 

General 

Comprehensive Organometallic Chemistry, Wilkin­
son, G. et al. Eds, Pergamon, Oxford, 1982. This 
book represents the most complete and up to date 
review of the whole subject. In addition to sections 

X 

for each element there are chapters on the use of 
organometallics in organic synthesis and catalysis. 

Comprehensive Inorganic Chemistry, Trotman­
Dickenson, A.F. eta!. Eds, Pergamon, Oxford, 1973. 
Contains information about organometallics as well 
as discussions of oxidation states, coordination 
chemistry and analysis of the metals. 

Gmelins Handbuch der Anorganischen Chemie, 
8th Edn, Springer-Verlag, Berlin. Some volumes of 
Gmelin covering organometallic compounds have 
been updated relatively recently and can therefore be 
consulted for comprehensive data on some types of 
organometallics. Some Gmelin element sections, 
however, arc many years out of date. 

Houben- Weyls Methoden der Organischen Che­
mie, 4th Edn, Band XIII, Metallorganische Verbin­
dungen, Thieme-Verlag, Stuttgart. 

The Chemistry of the Carbon-Metal Bond, Hartley, 
F.R. and Patai, S. Eds, Wiley, New York, 1982-. 
Contains sections on the synthesis, analysis and 
thermochemistry of various classes of organometallic 
compounds. 

Transition-Metal Complexes of Phosphorus, 
Arsenic and Antimony Ligands. McAuliffe, C.A. 
Ed., Macmillan, London, 1973. 

Methods of Elemento-Organic Chemistry, Koches­
hkov, K.A. Ed., North Holland, Amsterdam, 1967. 

MTP International Review of Science: Inorganic 
Chemistry, Series 2, Emeleus, H.J. Ed., Butter­
worths, London; University Park Press, Baltimore, 
1974-5. 

Advances in Organometallic Chemistry, Academic 
Press, 1964-. 

Annual Surveys of Organometallic Chemistry, 
Elsevier, 1964-7. 

Organometallic Chemistry Reviews, Elsevier, 
1966-7. 

Organometallic Chemistry Reviews, Section A: 
Subject Reviews 1968-72. 

Organometallic Chemistry Reviews, Section B: 
Annual Surveys 1968-74. 

Journal of Organometallic Chemistry: This incor­
porates reviews and surveys after the discontinuation 
of the two series of Organometallic Chemistry 
Reviews. 

Organometallic Chemistry, 1972-, (Specialist 
Periodical Reports), RSC. 

Coordination Chemistry Reviews, Elsevier, 1966-. 
Progress in Inorganic Chemistry, Interscience, 

1959-. 
Advances in Inorganic Chemistry and Radio­

chemistry, Academic Press, 1959-. 



Analysis 

Scott's Standard Methods of Chemical Analysis, 
Furman, N.H. Ed., 6th Edn, Van Nostrand, New 
York, 1962. 

Crompton, T.R., Chemical Analysis of Organo­
metallic Compounds, Academic Press, London, 
1973. 

Spectroscopy 

Nuclear Magnetic Resonance Spectroscopy of Nuclei 
Other than the Proton, Axenrod, T. and Webb, G.A. 
Eds, Wiley, London, 1974. 

NMR and the Periodic Table, Harris, R.K. and 

Introduction 

Mann, B.E. Eds, Academic Press, London 1978. 
D ' C NMR Data for Organometallic Compounds, 

Mann, B.E. and Taylor, B.F. Eds, Academic Press, 
London, 1981. 

Spectroscopic Properties of Inorganic and Organo­
metallic Compounds, 1968-, (Specialist Periodical 
Reports), RSC. 

Handling 

Shriver, D.F., The Manipulation of Air-Sensitive 
Compounds, McGraw-Hill, 1969. 

Organometallic Syntheses, Academic Press, New 
York, 1965, Vol.l. 

XI 



Am Americium S. A. Cotton 

Americium (Fr.), Americium (Ger.), Americio (Sp., Ital.), AMepHLVn1 (Amieritsii) (Russ.), 7 ;1. 1) ~ rJ .iA (Japan.) 

Atomic Number. 95 

Atomic Weight. 243 (stablest isotope) 

Electronic Configuration. [Rn] Sf' 7s 2 

Oxidation State. + 3 

Coordination Number. See under Uranium 

Colour. Reported Am( III) compounds are flesh-coloured. 

Availability. Americium compounds are not generally avail­
able. The most suitable material for synthesis is AmCb. The 
two most common isotopes are 241 Am (t 1; 2 = 458y) and the 
longer lived 243Am (t 1; 2 = 8.8 X 103y). 

1 

Handling. Extreme care is necessary in the handling of am­
ericium due to its acute toxicity. 

Toxicity. Americium is an extremely toxic a- and ')'-em­
itter. 

Spectroscopy. Optical spectra have been used to study am­
ericium compounds. 

Analysis. X-ray techniques are used to demonstrate that 
compounds are isomorphous with analogues of the stabler 
actinides. 

References. See under Uranium 



C15HtsAm 

CtsHtsAm 
Tris(.,S-2,4-cyclopentadien-l-yl)americium 

Tricyclopentadienylamericium 
[ 129 5-18-7] 

@{9] 
Am 

@ 
M 438.284 

Am-00001 

Rose solid. Sol. C6H6, THF. Mp >330°. Sub!. at 160-
2000 in vacuo. Glows in the dark. Slowly dec. in air. 

Baumgartner, F. eta/, Angew. Chern., Int. Ed. Engl., 1966, S, 
134 (synth) 

Kanellakopu1os, B. eta/, Radiochim. Acta, 1978,25,89 (synth, 
ir, uv) 

Am-00001 

2 



Bk Berkelium S. A. Cotton 

Berkelium (Fr.), Berkelium (Ger.), Berquelio or Berkelio (Sp.), Berchelio or Berkelio (Ita!.), EepKJIHH (Bierklii) (Russ.), 
;{-7 1J 7 t.. (Japan.) 

Atomic Number. 97 

Atomic Weight. 247 (stablest isotope, t 112 = 1.4 X 103y) 

Electronic Configuration. [Rn] 5f17s2 

Oxidation State. + 3 

Coordination Number. See under Uranium. 

Colour. Amber. 

Availability. Berkelium is not readily available. Anhydrous 
BkCh formed by treatment of the oxide with HCl gas has been 

3 

used as a starting material. See Laubereau, P. G. eta/., Inorg. 
Chern., 1970,9, 109. 

Handling. See under Plutonium. 

Toxicity. See under Plutonium. 

Analysis. See under Americium. 

References. See under Uranium. 



CtsHtsBk 
Tris(,S-2,4-cyclopentadien-1-yl)berkelium 

Tricyclopentadienylberkelium 

~@ 
Bk 

@ 
M 442.284 
Amber solid. Sub!. at 135-65° in vacuo. 

Bk-00001 

Laubereau, P.G. eta/, lnorg. Chern., 1970, 9, I 091 (synth, uu) 

Bk-00001 

4 



Ce Cerium S. A. Cotton 

Cerium (Fr.), Cer (Ger.), Cerio (Sp., Ita!.), U:epwfl (Tserii) (Russ.), -1:: lJ r; J.,. (Japan.) 

Atomic Number. 58 

Atomic Weight. 140.12 

Electronic Configuration. [Xe] 4f 5d 1 6s 2 

Oxidation States. + 3 ( +4 for certain incompletely charac­
terised compounds). 

Coordination Number. Usually 6 or greater. 

Colour. The few reported complexes are generally yellow or 
green. 

Availability. Common starting materials are Ce02 and the 
more expensive anhydrous CeCh. 

5 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 

Isotopic Abundance. 138Ce, 0.25%; l40Ce, 88.48%; 142Ce, 
11.1%. 

Spectroscopy. The Ce3+ ion has electronic configuration f 
and its compounds would be expected to give 1 H nmr spectra 
with relatively small paramagnetic shifts, but no data have yet 
been reported for organometallics. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 



CsHsCeCI Ce-0000 1 
Chloro( cyclooctatetraene )cerium 

Di-/-L-chlorobis( n8-J ,3 ,5 ,7 -cyclooctatetraene )dicerium, 
9Cl 

QO 
©o2<:~odb@ 

Bis-THF adduct 

M 279.724 
Bis-THF adduct is dimeric. 
Bis-THF adduct: [12701-52-9]. 

C32H48Ce2Ch04 M 847.875 
Yellow-green cryst. Sol. dioxan, THF. Mp > 345°. ,_, = 
I. 79,.,8 . Extremely air- and moisture-sensitive. 

Hodgson, K.O. eta/, Inorg. Chern., 1972, 11, 171 (struct) 
Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973, 95, 8650 (synth, 

ir, uv, props) 

C13H14CeCI Ce-00002 
Chloro{ 1,3-propanediylbis( 715- 2,4-cyclopentadien-1-ylidene) ]­

cerium 
[75861-70-0] 

c:CoCI 
M 345.827 
Probably dimeric. Sol. THF. Mp > 100°. Air- and mois­

ture-sensitive. /-Lerr = 2.00/-La (306K). 
John, J .N. et a/, J. Coord. Chern., 1980, 10, 177 (synth) 

CtsHtsCe 
Tris( .,S-2,4-cyclopentadien-1-yl)cerium, 9CI 

Tri-1r-cyclopentadienylcerium, 8Cl 

[ 1298-53-9] 

M 335.404 

Ce-00003 

Orange cryst. Mp 435°. Sub I. at 200-50° in vacuo, 
hydro!. by HzO. 

Cyclohexylisocyanide adduct: [37298-97-8]. Sol. C6H6. 

Mp 134°. 
Wilkinson, G. eta/, J. Am. Chern. Soc., 1954, 76, 6210 (synth) 
Reid, A.F. eta/, Inorg. Chern., 1966,5, 1213 (synth) 
Von Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972, 76, 

995 (nmr, ir) 
Devyatykh, G.G. eta/, Dokl. Akad. Nauk. SSSR, 1973, 208, 

1094 (ms) 

6 

Ce-00001 - Ce-00007 

C1sHJsCeCI 
Chlorotris( n5- 2,4-cyclopentadien-1-yl)cerium 

Tricyclopentadienylcerium chloride 
[ 12636-79-2] 

~ <9J-=ceCl 
@ 

M 370.857 

Ce-00004 

Dark-brown cryst. lnsol. aromatic hydrocarbons, sol. 
most other org. solvs., e.g. pet. ether, THF, CHC13, 

MeOH. Mp 176° dec. 
Kalsotra, B.L. eta/, lsr. J. Chern., 1971,9, 569 (synth, ir) 

C16H16Ce8 Ce-00005 
Bis( 778-1,3-5,7 -cyclooctatetraene)cerate( 1-), 9CI 

Dicyclooctatetraenecerate(l-) 

M 348.422 (ion) 
K salt: [ 51187 -43-0]. 

C16H16CeK M 387.521 
Pale-green solid. Mp > 345°. Extremely air- and 
moisture-sensitive.,_, = 1.88/-LB· 

K salt, diglyme adduct: [37328-32-8]. 
C22H3oCeK03 M 521.696 
Bright-green plates. Air- and moisture-sensitive. 

Mares, F. eta/, J. Organomet. Chern., 1970, 24, C68 (synth) 
Hodgson, K.O. eta/, Inorg. Chern., 1972, 11, 3030 (struct) 
Hodgson, K.O. eta/, J. Am. Chern. Sue., 1973,95, 8650 (synth, 

ir, raman) 
Clack, D.W. eta/, J. Organomet. Chern., 1976, 122, C28. 

C1sH14CeCh Ce-00006 
Dichlorobis[( 1,2,3,3a, 7 a-r])-1 H-inden-1-yl]cerium, 9CI 

[ 363 54-3 5-5] 

M 441.335 
Red-brown cryst. Sol. THF, Me2CO, C6H6, spar. sol. tol­

uene, xylene. Mp 129-30° dec. Unaffected by water. 
Kalsotra, B.L. eta/, lsr. J. Chern., 1971,9,569 (synth, ir) 

CzoHzoCezCh Ce-00007 
Dichlorotetrakis( 'Y/5-2,4-cyclopentadien-1-yl)dicerium 

Chlorobis(n5-2,4-cyclopentadien-l-yl)cerium dimer 

[(CsHshCeClh 

M611.524 



C:ztHwCe Ce-00008 
Tris(,S-2,4-cyclopentadien-1-yl)phenylcerium, 9CI 

Tricyclopentadienylphenylcerium 

[39330-90-0] 

~ ~CePh 
@ 

M 412.509 
Red-brown cryst. Sol. pet. ether. Dec. by air. 
Kalsotra, B.L. eta/, J. Inorg. Nucl. Chern., 1973,35,311 (synth, 

ir) 

7 

Ce-00008 - Ce-00009 

C:wii14Ce2 
Tris(1,3,S, 7-cyclooctatetraene)dicerium, 9CI 

[60605-80-3] 

Cez(CsHsh 

M 592.694 

Ce-00009 

Bright-green solid. Sol. THF. J.Lerr = 1.86J.Lo. Highly oxy-
gen-sensitive. Stable to 250°. 

Greco, A. eta/, J. Organomet. Chern., 1976, 113, 321 (synth) 
Ely, S.R. eta/, J. Am. Chern. Soc., 1976,98, 1624 (synth) 
de Kock, C.W. eta/, Inorg. Chern., 1978, 17,625 (synth, ir) 



Cf Californium S. A. Cotton 

Californium (Fr., Ger.), California (Sp., Ita!.), KarrH<f>opHHH (Kalifornii) (Russ.), fJ 1) * Jv:::.. '/ £.. or 
fJ •J 7 ::t Jt.-.::. '/A (Japan.) 

Atomic Number. 98 

Atomic Weight. 251 (stablest isotope, t 1;2,..... 800y) 

Electronic Configuration. [Rn] Sj10 7s2 

Oxidation State. + 3 

Coordination Number. See under Uranium. 

Colour. Red. 

Availability. 249Cf (t 1; 2 = 360y) is preferred over 252Cf (t 1; 2 

8 

= 2.65y) although the latter is produced in larger quan­
tities. 

Handling. See under Uranium and Plutonium. 

Toxicity. See under Plutonium. 252Cf is a particularly strong 
neutron emitter. 

Analysis. See under Americium. 

References. See under Uranium. 



CtslltsCf 
Tris(,.,S-2,4-cyclopentadien-1-yl)californium 

Tricyc/opentadieny/ca/ifornium 

~@ 
Cf 

@ 
M 446.284 

Cf-00001 

Ruby-red solid. Sub!. at 135-320° in vacuo. 
Laubereau, P.G. eta/, Inorg. Chern., 1970,9, 1091 (synth) 

Cf-00001 

9 



CmCurium S. A. Cotton 

Curium (Fr., Ger.), Curio (Sp., ltal.), K10pwi1 (Kiurii) (Russ.), '\'- _,_ 1) •7 J, (Japan.) 

Atomic Number. 96 

Atomic Weight. 247 (stablest isotope, t 1; 2 = 1.6 X 107y) 

Electronic Configuration. [Rn] 5/' 6d1 7s 2 

Oxidation State. + 3 

Coordination Number. See under Uranium. 

Colour. Colourless. 

Availability. 244Cm (t 1; 2 = 17.6y), formed by neutron bom­
bardment of plutonium, is the most easily obtained isotope, 

10 

although like the other transuranium elements it is not gen­
erally available. CmCb is probably the best starting mate­
rial. 

Handling. See under Uranium and Plutonium. 

Toxicity. Like plutonium, curium is extremely toxic, and ac­
cumulates in the body. 

Analysis. See under Americium. 

References. See under Uranium. 



CtsHtsCm 
Tris( 715- 2,4-cyclopentadien-1-yl)curium 

Tricyclopentadienylcurium 
[11077-58-0] 

M 442.284 

Cm-00001 

Colourless solid. M p > 300°. Sub!. at 180° in vacuo. 
Fluoresces red in uv light. 

Baumgartner, F. eta/, J. Organornet. Chern., 1970,22, C17 
(synth, rns) 

Laubereau, P.G. eta/, Inorg. Nucl. Chern. Lett., 1970,6,59 
(synth) 

Cm-00001 

11 



Cr Chromium M. Green 

Chrome (Fr.), Chrom (Ger.), Cromo (Sp., Ita!.), XpoM (Khrom) (Russ.), ;J o L, (Japan.) 

Atomic Number. 24 

Atomic Weight. 51.996 

Electronic Configuration. [ Ar] 3d5 4s 1 

Oxidation States. -4, -2, -1, 0, + 1, + 2, + 3, +4. 

Coordination Number. The most common coordination 
numbers with conventional ligands are 4, 5 and 6. Tetrahedral 
geometry is particularly common in oxidation states -1, 0, 
+I. 

Colour. Variable including colourless, yellow, red, green and 
blue. 

AvailabiHty. A range of starting materials are available in­
cluding Cr(C0)6, anhydrous CrC13, CrC13·3THF and 
Cr(C6H6h The latter is moderately expensive. Cr(C0)6 is the 
starting material for almost all chromium-carbonyl chemistry 
and for many other Cr(O) species. 

Handling. The group 6 and 7 carbonyls [M(C0)6] (M = Cr, 
Mo, W) and [M2(C0) 10] (M = Mn, Tc, Re) are air-stable 
materials and can be handled without special precautions. 
However, the simple anions [M(CO)s]2-, [M(CO)s]-, which 
are synthetically useful species are moisture-sensitive, and 
should normally be handled under a dry oxygen-free nitrogen 
atmosphere. The recently prepared group 6 anions 
[M(C0)4] 4- are extremely pyrophoric. In contrast the halo­
substituted anions [XM(CO)s]- (M = Cr, Mo, W) and the 
related group 7 species [XM(CO)s] (M = Mn, Tc, Re) are air­
and moisture-stable materials. Other important starting ma­
terials vary in stability, for example, simple 175-cyclopentadienyl 
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complexes such as [MoCJ(COh(175-C5H 5)] and 
[Mn(C0}3(1]5-C5H 5)] can be handled without special pre­
cautions, whereas potentially important complexes such as 
[Mo(1]6-C6H6h], [Cr(1]5-CsHshl and [Cr(1]3-C3Hshl are 
air-sensitive and must be handled with care. Simple molecules 
such as WMe6 containing carbon to metal u-bonds are sensi­
tive, whereas, [MeMn(C0)5] or the rhenium analogue can be 
handled in air. Molecules containing metal to carbon multiple 
bonds such as car bene and carbyne complexes vary in stability 
and it is not possible to generalise. In all cases the original pa­
pers should be consulted, and in the case of air-sensitive ma­
terials suitable techniques such as those described in Shriver's 
book adopted. 

Toxicity. Chromium compounds are not regarded as highly 
toxic, but the carbonyl complexes should, as for other metals, 
be regarded as such. 

Isotopic Abundance. 5°Cr, 4.31 %; 52Cr, 83.76%; 53Cr, 9.54%; 
54Cr, 2.38%. The radioisotope commonly used in tracer work 
is 51 Cr (ti/2 ~ 27.7d). 

Spectroscopy. 53Cr has I=~ and a low nmr detection sensi­
tivity and there have been few reports of the use of this nucleus 
as an nmr probe. 

Analysis. For standard methods of analysis, see Scott's 
Standard MethodsofChemical Analysis, Furman, N.H. Ed., 
6th Edn, 1962. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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Cr-00068 - Cr-00129 
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Cr-00130 - Cr-00178 
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C3H9Cr03P3 
Tricarbonyltris(phosphine )chromium, 9CI 

[25885-03-4] 

M 238.020 
Mp 130° dec. 

fac-form 
Yellow cryst. 

Cr-00001 

Fischer, E.O. eta/, J. Organomet. Chern., 1969, 18, P26 (synth) 
Guggenberger, L.S. eta/, lnorg. Chern., 1973, 12, 1143. 
Huttner, G. eta/, J. Organomet. Chern., 1973, 47, 383 (cryst 

struct) 

c4cro4eeee 
Tetracarbonylchromate( 4-) 

[Cr(C0)4]eeee 

M 164.038 (ion) 
Tetra-Na salt: [67202-62-4]. 

C4CrNa404 M 255.997 
I> Pyrophoric 

Cr-00002 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1983, 105, 2296 (synth) 

C~6Cr04P2 
Tetracarbonylbis(phosphine )chromium, 9CI 

[25885-01-2] 

M 232.033 
cis-form 

Pale-yellow cryst. 

co 
OC-, I _,PR3 

Cr 
O~I'PR3 

co 
R=H 

Cr-00003 

Fischer, E.O. eta/, Chern. Ber., 1969, 102, 2547 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1969, 18, P26. 
Guggenberger, L.S. eta/, lnorg. Chern., 1973, 12, 1143 (cryst 

struct) 

C4H12Cr04Th Cr-00004 
Tetramethyl[lt-[ chromato(2-)-0: O']]dithallium 

Dimethylthallium chromate 

(Mez Tl)zCr04 

M 584.898 
Yellow cryst. (Me2CO aq.). Sol. H 20, EtOH. Mp 255°. 

I> Toxic 
Goddard, A. E., J. Chern. Soc., 1921, 672 (synth) 

CsBrCrOs9 

Bromopentacarbonylchromate(l-), 9CI 

[14911-72-9] 

M 271.952 (ion) 
Tetramethylammonium salt: [ 14780-93-9]. 

Cr-00005 

Cr-00001 - Cr-00009 

C9H12BrCrNOs 
Orange cryst. 

M 346.09g 

Abel, E.W. eta/, J. Che~n. Soc., 1963, 2068 (synth) 
Knoll, L., J. Organomet. Chern., 1979, 182, 77 (props) 
Chatt, J. eta!, J. Chern. Soc., Dalton Trans., 1980, 2032. 
Cotton, F.A. eta/, lnorg. Chern., 1981,20,578 (props) 
Nixon, J.F. eta/. J. Chern. Soc., Chern. Commun., 1981. 199 

(props) 

CsCrCIOs8 

Pentacarbonylchlorochromate( 1-), 9CI 

[14911-56-9] 

M 227.501 (ion) 
Tetraethylammonium salt: [ 14780-95-1]. 

CoH2oCrC1N05 M 357.754 
Yellow cryst. Sol. CHC13, insol. Et20. 

Cr-00006 

Sis (triphenylphosphine )iminium salt: [65650-76-2]. 
C41H3oClCrNOsP2 M 766.088 
Yellow cryst. ir vco 2059, 1926, 1854 cm- 1. 

Abel, E.W. eta/, J. Chern. Soc., 1963,2068 (synth) 
Grill one, M.D., Transition Met. Chern., 1981, 6, 93 (synth) 
Cotton. F.A. eta!, J. Am. Chern. Soc .. 1981,103,398 (props) 

CsCrl0s8 

Pentacarbonyliodochromate( 1-), lOCI 

[ 14 780-9g-4] 

M 318.953 (ion) 

Tetraethylammonium salt: 
CoH2oCriN05 M 449.205 
Orange cryst. 

Cr-00007 

Methyltriphenylphosphonium salt: [76309-27-8]. 
C24H1sCrl05P M 596.277 
Orange cryst. 

Abel, E.W. eta/, J. Chern. Soc., 1963,2068 (synth) 
Organomet. Synth., 1965, 1, 122 (synth) 
Angelici, R.J. eta/, lnorg. Chern., 1980, 19, 3853 (props) 
Grim, S. et a/,lnorg. Chern., 1980, 19,2475 (props) 
Magomedov, G.K. eta/, Zh. Obshch. Khim., 1980,50,2623 

(props) 

C5Cr0598 

Pentacarbonylchromate(2- ), 9CI 

Cr(C0) 599 

M 192.048 (ion) 
Trigonal bipyramidal struct. 
Di-Na salt: [51233-19-3]. 

CsCrNa20s M 238.028 
Reactive anion, readily oxidised. 

Di-Cs salt: [57127-95-4). 
CsCrCs20s M 457.859 

Reactive anion. 

Cr-00008 

Behrens, H. et a/, Z. Anorg. All g. Chern., 1960, 306, 94 (props) 
Behrens, H. eta/, Chern. Ber., 1967,96,2220 (props) 
Behrens, H. eta/, Z. Naturforsch., 8, 1973, 18,276 (synth) 
Ellis, J.E. eta/, J. Am. Chern. Soc., 1974,96,7825 (synth) 
Ellis, J.E. eta/, J. Organomet. Chern., 1975, 97, 79 (props) 
Ellis, J.E. et al.Inorg. Chern., 1977,16, 1357 (synth,props) 

C5HCr068 

Pentacarbonylhydroxychromate(l-) 
[55000-28-7] 
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CsH3AsCrOs - CsCrOsS 

[Cr(C0)50H]9 

M 209.055 (ion) 
K salt, Dibenzo-18-crown-6-complex: Yellow cryst. 
Cihonski, J.L. eta/, lnorg. Chern., 1975, 14, 1717 (synth, ir, 

raman) 

CsH~sCrOs 
(Arsine)pentacarbonylchromium, sCI 

Pentacarbonylarsinechromium 
[29454-58-8] 

M 269.993 
Yellow cryst. Mp 69-70°. 

Cr-00010 

Dobson, G.R. eta/, lnorg. Chim. Acta, 1967, 1, 287 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1970, 103, 1815. 
Fischer, E.O. eta/, Chern. Ber., 1971, 104,986 (synth) 

CsH3CrNOs 
Amminepentacarbonylchromium, 9CI 

[15228-27-0] 

M 209.078 
Yell ow cryst. M p 150°. 

Cr-00011 

Behrens, H. eta/, Chern. Ber., 1964, 97,433 (synth) 
Strohmeier, W. eta/, Chern. Ber., 1966,99, 3419 (synth) 
Lloyd, D.R. eta/, J. Chern. Soc., Faraday Trans. 2, 1974, 1418 

(pe) 
Sellmann, D. eta/, Angew. Chern., 1975, 87, 772 (props) 
Sellmann, D. eta/, J. Organomet. Chern., 1976, 111,303 

(props) 

CsH3CrOsP 
Pentacarbonyl(phosphine )chromium, 9CI 

[18116-53-5] 

Cr(C0)5PH3 

M 226.045 
Pale-yellow cryst. by subl. Mp 116°. 

Cr-00012 

Fischer, E.O. eta/, Chern. Ber., 1969, 102, 2547 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1969, 18, P26. 
Guggenberger, L.S. eta/, lnorg. Chern., 1973, 12, 1143. 

CsH3CrOsSb 
Pentacarbonyl(stibine)chromium, sci 

[32356-12-0] 

M 316.822 
Orange-yellow cryst. Mp 44°. 

Cr-00013 

Fischer, E.O. eta/, Chern. Ber., 1971, 104, 986 (synth, ir, nmr) 

CsH4CrN20s 
Pentacarbonyl(hydrazine-N)chromium, 9CI 

[30092-08-1] 

M 224.093 
Yellow cryst. Mp 120-8°. 

Cr-00014 

Sellman, D., Z. Naturforsch., B, 1970,25,890 (synth) 
Sellman, D. eta/, J. Organomet. Chern., 1976, 111, 303 (synth, 

props, ir, nmr) 

Cr-00010 - Cr-00018 

CsHsCICrN202 Cr-00015 
Chloro( tf-2,4-cyclopentadien-1-yl)dinitrosylchromium, 9CI 

Cyclopentadienyldinitrosylchlorochromium 
[ 12071-51-1] 

NO 

@-~-NO 
C1 

M 212.556 
Golden needles by vac. subl. at ca. 70°. Dec. ca. 140° 

without melting. 
Carter, O.L. eta/, J. Chern. Soc. (A), 1966, 1095 (struct) 
Legzdins, P. eta/, lnorg. Chern., 1975,14,1875 (synth, ms) 
Herberhold, M. eta/, lsr. J. Chern., 1977, 15, 206 (synth) 
lnorg. Synth., 1978, 18, 129 (synth, pmr) 
Miiller, J. eta/, J. Organomet. Chern., 1979, 169, 25 (ms) 

C6CrNOs9 Cr-00016 
Pentacarbonyl( cyano-C)chromate( 1-), 9CI 

[ 14971-28-9] 

M 218.066 (ion) 
Na salt: [14971-41-6]. 

C6CrNNa05 M 241.055 
White cryst. 

Bis(triphenylphosphine )iminium salt: [22043-86-3]. 
C42H30CrNzOsP2 M 756.653 
White cryst. 

(THF)JCr(3+) salt: [62997-61-9]. 
C30H24Cr 4N 3018 M 922.513 
Red-brown cryst. Sol. C6H6. 

Behrens, H. eta/, Z. Anorg. Allg. Chern., 1960,306,94 (props) 
Seyferth, D. eta/, J. Am. Chern. Soc., 1960,82, 1080 (props) 
King, R.B., lnorg. Chern., 1967,6,25 (synth,props) 
Behrens, U. eta/, J. Organomet. Chern., 1977, 131, 65 (synth, 

struct) 

C6CrN20499 

Tetracarbonyldicyanochromate(2-) 
Cr-00017 

M 216.073 (ion) 
cis-form 

l 
co lee oc_ I ,eN 
'ci 

oc., I ...... CN 
co 

Bis(triphenylphosphine )iminium salt: [22142-87-6]. 
C42H30CrN304P2 M 754.660 
White, air-stable cryst. 

Behrens, H. eta/, Z. A nor g. All g. Chern., 1960, 306, 94. 
Behrens, H. eta/, Chern. Ber., 1964,97,433 (synth) 
Ruff, J.K., lnorg. Chern., 1969, 8, 86 (synth) 

C6CrOsS 
(Carbonothioyl)pentacarbonylchromium, 9CI 

[50358-90-2] 

Cr-00018 

M 236.119 
Air- and moisture-stable yellow cryst. Sol. hexane. 
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Angelici, R.J. et al, J. Am. Chern. Soc., 1973, 95, 7516 (synth) 
Butler, l.S. eta/, lnorg. Chern., 1976, 15,2602 (ir) 
Poliakoff, M. et al, Jnorg. Chern., 1976, 15, 2022. 
Lichtenberger, D.L. et al, lnorg. Chern., 1976, 15, 2015 (uv) 
Butler, l.S. eta/, J. Organomet. Chern., 1977, 132, Cl (synth) 
Saillard, J.Y. eta/, Acta Crystallogr., Sect. B, 1978,34,3318 

(cryst struct) 

C~rOsSe Cr-00019 
(Carbonoselenoyl)pentacarbonylchromium, lOCI 

[63356-87-6] 

M 283.019 
Highly volatile, air-stable deep-yellow cryst. 
Butler, l.S. eta/, J. Organomet. Chern., 1977, 132, Cl (synth) 
Butler, l.S. eta/, Z. Anorg. Allg. Chern., 1978, 446, 17. 
Butler, l.S. eta/, Inorg. Chim. Acta, 1979,32, 113 (pe) 
Wilkinson, J.R. et al, J. Organomet. Chern., 1979,179, 159 

(nmr) 
English, A.M. eta/, J. Organomet. Chern., 1981, 205, 177 

(synth) 
Plowman, K.R. eta/, Inorg. Chern., 1981, 20, 2553 (ir) 

C6Cr06 Cr-00020 
Chromium carbonyl, lOCI, 9CI, set 

Hexacarbonylchromium. Chromium hexacarbonyl 
[ 13007-92-6] 

M 220.058 
Catalyst for hydrogenation, isomerisation, water gas shift 

reaction and alkylation of aromatic hydrocarbons. 
Colourless cryst. {methylcyclohexane or by sub!.). Sl. 
sol. CCl4, insol. H 20, EtOH, Et20. Mp 152-5°. 

!>Explodes at 210°. GB5075000. 
Podall, H.E. eta/, J. Am. Chern. Soc., 1961,83,2057 (synth) 
Whitaker, A. eta/, Acta Crystallogr., 1967, 23, 977 (cryst 

struct) 
Rieke, R. eta/, J. Org. Chern., 1974,76, Cl9 (synth) 
Bodner, G.M., Inorg. Chern., 1975, 14,2694 (cmr) 
Jost, A. eta/, Acta Crystallogr., Sect. B, 1975,31, 2649 (nd) 
Michels, G.D. eta/, lnorg. Chern., 1980, 19,479. 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 1967-

83,8, 110. 
Sax, N.l., Dangerous Properties of Industrial Materials, 5th 

Ed., Van Nostrand-Reinhold, 1979,. 
Hazards in the Chemical Laboratory, (Bretherick, L., Ed.), 3rd 

Ed., Royal Society of Chemistry, London, 1981, . 

CJhBCrNOs9 Cr-00021 
Pentacarhonyl[( cyano-C)trihydroborato(l-)-N]chro­

mate(l-), 9CI 

(OC)sCrCNBH39 (Oh) 

M 231.899 (ion) 
Mp > 170° dec. 
Tetramethylammonium salt: [52138-78-0]. 

CtoHtsBCrN20s M 306.045 
Yell ow cryst. 

King, R.B. et at, J. Organomet. Chern., 1974, 65, 71 (synth, ir, 
nmr) 
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Cr-00019 - Cr-00025 

C6H3CICr04 
Tetracarbonylchloroethylidynechromium, lOCI 

[62938-49-2] 

M 226.536 

oc\ 1co 
X-Cr=CCH 3 

,' \ 
oc co 

X= Cl 

Cr-00022 

Yellow cryst. Struct. by analogy with Tetracarbonylio­
doethylidynechromium, Cr-00023 . 

Fischer, E.O. et al, Chern. Ber., 1976, 109, 1673. 
Hans, J. et al,J. Organomet. Chern., 1981,216,235. 

C6H3Cri04 
Tetracarbonyliodoethylidynechromium, 9CI 

[50701-14-9] 

Cr-00023 

As Tetracarbonylchloroethylidynechromium, Cr-00022 
with 

M317.988 
Cryst. 

X= I 

Fischer, E.O. et al, Angew. Chern., Int. Ed. Engl., 1973, 12, 564 
(synth, nmr) 

Huttner, G. et al, Angew. Chern., Int. Ed. Engl., !974, 13,609 
(cryst struct) 

C6H3CrOs8 

Pentacarbonylmethylchromate(l- ), 9CI 
Methylpentacarbonylchromium( -I) 

[MeCr(C0) 5] 9 

M 207.083 {ion) 

Cr-00024 

(Ph 3P)zNe salt: [62197-85-7]. (T -4) Triphenyl(P,P,P­
triphenylphosphineimidato-N )phosphorus( 1 +)pen­
tacarbonylmethylchromate(J- ), 9CI. Bis(triphenyl­
phosphine )iminium methylpentacarbonylchromate. 
C42H33CrNOsP2 M 745.670 
Yell ow cryst. 

Ellis, J.E. eta/, lnorg. Chern., 1977, 16, 1357. 

C6HsCrN202 Cr-00025 
( 715- 2,4-Cyclopentadienyl)methyldinitrosylchromium 

M ethyldinitrosyl ( 17 5-2,4 -cyc/opentadien-1-yl)chromium 
[53522-59-1] 

M 192.137 
Red cryst. 

NO 

@-c(-No 
Me 

Piper, T.S. eta/, J. lnorg. Nucl. Chern., 1956,3, 104 (synth) 
Wojcicki. A. eta/, lnorg. Chem., 1980, 19, 3803 (synth, props) 



C6H toCrl Cr-00026 
lodobis(713-2-propenyl)chromium, 9CI 

Bis(allyl)chromium iodide. Diallyliodochromium 

M 261.046 
Dimeric. 
Dimer: [ 12154-13-1]. Di-J.L-iodotetrakis(T/3-2-propenyl­

)dichromium, 9CJ. Tetraallyldiiododichromium. 
CnH2oCr2lz M 522.091 
Air-sensitive red cryst. 

Wilke, E. eta/, Angew. Chern., Int. Ed. Engl., 1966, 5, 151 
(synth, props) 

M 142.204 (ion) 
Tri-Li salt: [15335-69-0]. 

C6HtsCrLb M 163.027 
Obt. as dioxan complex. 

Cr-00027 

Li salt, dioxane 
complex 

Krausse, J. eta/, J. Organomet. Chern., 1974, 65, 215 (synth, 
cryst struct) 

Cr-00028 
Pentacarbonyl(methyl thiocyanate-N)chromium, lOCI 

[57196-01-7] 

(OC) 5CrNCSMe 

M 265.160 
Yellow cryst. Mp 39-41° dec. 
Quick, M.H. eta/, Inorg. Chern., 1976, 15, 160 (synth) 
Goddard, R. eta/, J. Chern. Soc., Dalton Trans., 1978, 1255 

(synth, cryst struct) 

c,u3cro6e 
Acetylpentacarbonylchromate(l-), 9CI 

[(OC) 5CrCOCH3] 9 (Oh) 

M 235.093 (ion) 
Li salt: [38883-45-3]. 

C7H3CrLi06 M 242.034 
Reactive. 

Tetramethylammonium salt: [75112-13-9]. 
CnHtsCrN06 M 309.239 
Pale cryst. Mp 175° dec. 

Cr-00029 

Fischer, E.O. eta/, Chern. Ber., 1967, 100,2445 (synth) 

Cr-00026 - Cr-00033 

Aumann, R. eta/, Chern. Ber., 1968, 101,954 (props) 
Fischer, E.O. eta/, J. Organomet. Chern., 1972,40, 159 (props) 
lnorg. Synth., 1977,17,95 (synth) 
Klinger, R.J. eta/, Inorg. Chern., 1981,20, 34 (synth) 

C,H4Cr03S 
Tricarbonylthiophenechromium, SCI 

[ 12078-15-8] 

Cr-00030 

M 220.163 
Red cryst. 

@- /co 
S Cr-CO 

'co 

Bailey, M.F. eta/, Inorg. Chern., 1965, 4, 1306 (cryst struct) 
Ofel, K. eta/, Chern. Ber., 1966,99, 1732. 
Fischer, E.O. eta/, J. Organomet. Chern., 1967, 8, P5 (synth) 
Ofel, K. eta/, J. Organomet. Chern., 1971,30, 211 (cryst struct) 

C7H5CrN02S Cr-00031 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl)thionitrosylchrom­

ium, lOCI 

[ 66539-91-1] 
As Dicarbonyl(T/5-2,4-cyclopentadien-1-yl)nitrosylchro­

mium, Cr-00032 with 

X=NS 

M219.178 
Red cryst. Mp 68-9°. 
Greenhough, T.J. eta/, Inorg. Chern., 1979, 18, 3548 (synth, 

cryst struct) 
Hubbard, J.L. eta/, Inorg. Chern., 1980,19, 1388 (pe) 

C,HsCrN03 Cr-00032 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)nitrosylchromium, 

lOCI 
Cyclopentadienyldicarbonylnitrosylchromium 
[36312-04-6] 

M203.117 
Orange cryst. Mp 67-8°. Subl. at 60-80° in vacuo. 
Fischer, E.O. eta/, Chern. Ber., 1961,94,93 (synth) 
Miiller, J., J. Organomet. Chern., 1970, 23, C38 (ms) 
Ball, D.E. eta/, J. Organomet. Chern., 1973, 55, C24 (props) 
Mintz, E.A. eta/, J. Organomet. Chern., 1977, 137, 199 (props) 
Inorg. Synth., 1978,18, 126 (synth) 
Atwood, J.L. eta/, J. Organomet. Chern., 1979, 165, 65 (props, 

cryst struct) 
Herberhold, M. eta/, J. Organomet. Chern., 1980, 191, 79 

(props) 

C,HsCrNOs Cr-00033 
(1-Aminoethylidene)pentacarbonylchromium, 9CI 

[22852-50-2] 

M 235.116 
Pale-yellow cryst. Sol. org. solvs. Mp 76-7°. 
Klabunde, U. eta/, J. Am. Chern. Soc., 1967,89,7141. 
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Moser, E. eta/, J. Organomet. Chern., 1968, 12, PI (synth) 
Fischer, E.O. eta/, Chern. Ber., 1971, 104, 1339 (synth) 
Block, T.F. eta/, J. Organomet. Chern., 1977, 139,235. 
Doetz, K.H. eta/, Chern. Ber., 1980, 113, 3597 (props) 

C,H.;CrOsS Cr-00034 
Pentacarbonyl(dimethyl sulfide )chromium 

Pentacarbonyl [ thiobis [methane 11 chromium, 9CI 

[31172-83-51 

M 254.177 
Yellow oil. Mp 9°. 
Ehrl, W. eta/, Chern. Ber., 1970, 103,3563 (synth) 
Raubenheimer, H.G. eta/, J. Organomet. Chern., 1976, 112, 145 

(synth, derivs) 
Herberhold, M. eta/, J. Chern. Res. (S), 1977, 246 (synth) 

C,HsCrN302e Cr-00035 
Acetonitrile( .,s.2,4-cyclopentadien-1-yl)dinitrosylchrom­

ium(l+) 
[74924-58-61 

/r\Lc(-No [ 
NO le 

~ NCCH3 

M 218.155 (ion) 
Hexafluorophosphate: [74924-59-71. 

C7H8CrF6N302P M 363.119 
Useful starting material. Green cryst. 

Wojcicki, A. eta/, lnorg. Chern., 1980, 19, 3803 (synth, props) 

C,H.,CrOsee 
Pentaaquabenzylchromium(2+) 
Pentaaqu~(phenylmethyl)chromium(2+) 

[34788-74-41 

[Cr(CHzPh)(H20)51EIIEII 

M 233.204 (ion) 
Anet, F.A.L., Can. J. Chern., 1959,37, 58. 

Cr-00036 

Kochi, J.K. eta/, J. Am. Chern. Soc., 1961,83,2017. 
Sneeden, R.P.A. eta/, J. Organomet. Chern., 1966, 6, 542. 
Taube, H. eta/, J. Am. Chern. Soc., 1971,93, 1117. 

CsHzCrz0s99 

Octacarbonyl-~t-dihydrodichromate(2-) 

oc,I_...H...._I_....co 
Cr=Cr [ 

oc co lee 
oc ..... I'H....-I'co 

oc co 
M 330.091 (ion) 
Bis(tetraethylammonium) salt: [84850-72-6]. 

C24H4zCrzN:zOs M 590.596 
Air-sensitive burgundy cryst. 

Cr-00037 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1983, 105, 2296 (synth) 
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Cr-00034 - Cr-00041 

C8H5Cr039 Cr-00038 
Tricarbonyl(175-2,4-cyclopentadien-1-yl)chromate(l-) 

[ 48121-47-7] 

[ co le @-c~~o 
M 201.122 (ion) 
Has wide synthetic utility. 
Na salt: [ 12203-12-2]. 

CsHsCr03Na M 224.111 
Air- and moisture-sensitive. 

lnorg. Synth., 1963, 7, 99 (synth) 
Burlitch, J.M. eta!, J. Chern. Soc., Dalton Trans., 1974, 828 

(props) 
Ellis, J.E. eta!, J. Organomet. Chern., 1975, 99, 263 (synth) 
Hackett, P. eta!, J. Chern. Soc., Dalton Trans., 1975, 1606 

(props) 
Pedersen, S.E. eta!, lnorg. Chern., 1975, 14, 2365 (props) 

CsH6CrNOse Cr-00039 
Pentacarbonyl[ ( dimethylamino )methylidyne ]chromium( I+), 

9CI 

[ 61170-98-7] 

M 248.135 (ion) 
Hexaf/uorophosphate: [61771-01-5]. 

CsH6CrF6N05P M 393.099 
Red cryst. 

Tetrachloroborate: [ 61770-99-8]. 
CsH6BCI4CrN05 M 400.757 

Fischer, E.O. eta!, Angew. Chern., Int. Ed. Engl., 1976, 15, 616 
(synth) 

Hartshorn, A.J. eta/, J. Chern. Soc., Chern. Commun., 1976, 
761 (synth,props) 

Fischer, H. eta!, Angew. Chern., 1981, 93, 483 (props) 

CsH6CrN202 Cr-00040 
( 176-Benzene )dicarbonyl( dinitrogen)chromium, 9CI 

Dicarbonyl (dinitrogen )( 716-benzene )chromium 
[38904-62-0] 

M 214.144 

0 co 
ci-N2 
'co 

Somewhat unstable, dis proportionates to [ ( 7J6-C6H6)­
( OChCr N zCr( CO h( 176-C6H6) ]. 

Strohmeier, W. eta!, Chern. Ber., 1964,97, 1877 (synth) 
Sellmann, D. eta!, Z. Naturforsch., B, 1972, 27, 465, 718 

(synth) 

CsH6Cr03 Cr-00041 
Tricarbonyl( 7J5-2,4-cyclopentadien-1-yl)hydrochromium, 9CI 

Tricarbonyl-7r-cyclopentadienylhydrochromium, SCI. 
Cyclopentadienyltricarbonylchromium hydride. Cyc/o­
pentadienylhydridotricarbonylchromium. Hydridotri­
carbonyl ( 1r -cyclopentadienyl)chromium 
[36495-37-1] 

@-cr(COhH 

M 202.130 
Yellow cryst. Mp 57-8° dec. V. air-sensitive. Dec. slowly 

at r.t., rapidly at Mp, evolving H2. Readily volatile. 
Acidic; dissolves in alkalis __. solution of 
[C5H 5Cr(CO)J] 9 . 



Fischer, E.O. eta/, Z. Naturforsch., B, 1955, 10, 140 (synth) 
Piper, T.S. eta/, J.lnorg. Nucl. Chern., 1956,3, 104 (pmr, ir) 
Fischer, E.O. eta/, Chern. Ber., 1961,94,2413 (synth) 
lnorg. Synth., 1963, 7, 136 (synth) 
Hart, W.P. eta/, J. Am. Chern. Soc., 1980, 102, 1196 (synth, 

props) 
Nesmeyanov, A.N. eta/, J. Organomet. Chern., 1980, 184,63 

(props) 

CsH6Cr06 Cr-00042 
Pentacarbonyl( 1-methoxyethylidene )chromium, lOCI 

[20540-69-6] 

(OC)sCr=C(OMe)CH3 

M 250.128 
Yellow cryst. Mp 34°. 
Aumann, R. eta/, Chern. Ber., 1968, 101, 964 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1971,28, 367 (props) 
Connor, J.A. eta/, J. Chern. Soc., Dalton Trans., 1972,2419 

(nmr) 
Bodner, G.M. eta/, lnorg. Chern., 1973, 12, 1071 (nmr) 
lnorg. Synth., 1977, 17,99 (synth) 
Brown, F.J., Prog.lnorg. Chern., 1980,27, I (props) 

CsH.,CrN03 
Tricarbonyl(1-methylpyrrole )chromium, 8CI 

[33506-43-3] 

©-- /co 
MeN Cr-CO 

'co 

M 217.144 
Yellow cryst. Dec. ca. 110°. 

Cr-00043 

Fischer, E.O. eta/, J. Organomet. Chern., 1967,8, P5 (synth) 
Ofel, K. eta/, J. Organomet. Chern., 1971,30,211 (synth, 

props) 

CsH.,CrNOs Cr-00044 
Pentacarbonyl[( dimethylamino )methylene ]chromium, lOCI 

[38893-15-1] 

(OC)5Cr=CHNMe2 

M 249.143 
Yellow cryst. Mp 64-6°. 
Hartshorn, A.J. eta/, J. Chern. Soc., Dalton Trans., 1978,348 

(synth) 
Hill, J.E. eta/, Transition Met. Chern., 1978,3,315 (props) 

CsH.,CrNOs Cr-00045 
Pentacarbonyl[ 1-(methylamino )ethylidene ]chromium, 9CI 

[ 12387-00-7] 

M 249.143 
Red cryst. 

(OC)5Cr=C(CH3)NHMe 

Baikie, P.E. eta/, J. Chern. Soc., Chern. Commun., 1967, 1199. 
Connor, J.A. eta/, J. Chern. Soc. (A), 1969, 578 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1973, 106,3893 (props) 
Lloyd, M.K. eta/, J. Chern. Soc., Dalton Trans., 1973, 1743. 

Cr-00042 - Cr-00050 

CsH9CrN02 Cr-00046 
Carbonyl( !f-2,4-cyclopentadien-1-yl)( 772-ethene )nitrosyl­

chromium, lOCI 
Carbonylnitrosyl ( 775 -cyclopent adienyl) ( TJ 2-ethylene )chr-
omium 
[38816-34-1] 

@- ~ 
Cr-NO 
'co 

M 203.161 
Orange-yellow cryst. (pentane at -80°). ir vco 1971, 

VNO 1664 cm-1 (CH2Cb). Darkens in air at 47° and 
dec. to black oil at 86°. 

Herberhold, M. et a/, J. Organomet. Chern., 1972, 42, 407 
(synth, props) 

Alt, H. eta/, J. Organomet. Chern., 1974,77,353 (nmr) 
Kreiter, C.G. eta/, Chern. Ber., 1981, 114, 1845 (nmr) 

CsH9CrOsP Cr-00047 
Pentacarbonyl( trimethylphosphine )chromium, SCI 

[26555-09-9] 

Cr(CO)sPMe3 

M 268.126 
Yellow low-melting solid. 
Jenkins, J.H. eta/, lnorg. Chern., 1967,6, 2250. 
Mathieu, R. eta/, Inorg. Chern., 1970, 9, 2030. 
Connor, J.A. eta/, J. Organomet. Chern., 1972,43, 357. 

CsH9CrOsPS Cr-00048 
Pentacarbonyl(trimethylphosphine sulfide-S)chromium, 9CI 

[35244-74-7] 

M 300.186 
Yellow cryst. Sol. C6H6 • Mp 87°. 
Ainscough, E.W. eta/, J. Chern. Soc., Dalton Trans., 1973, 

2360 (synth,props) 
Doorman, B.M. et a/,/norg. Nucl. Chern. Lett., 1973,9,941. 
Baker, E.N. eta/, J. Chern. Soc., Dalton Trans., 1973, 2205 

( cryst struct) 
Raubenheimer, H.G. eta/, J. Organomet. Chern., 1976, 112, 145 

(ir) 

CsHuCrN30361 Cr-00049 
( Jf-2,4-Cyclopentadien-1-yl)[ methoxy(methylamino )meth­

ylene ]dinitrosylchromium(1 +) 
Dis nitrosyl [methoxy(methylamino )methylene] ( 715-2,4-
cyc/opentadien-1-yl)chromium(J +) 
[74924-70-2] 

[~ /NO /OMe le 
wcr=c, 

'NO NHMe 

M 250.197 (ion) 
Hexafluorophosphate: [7 4924-71-3]. 

CaH12CrF6NJ<)3P M 395.161 
Green cryst. (Me2CO/Et20). 

Wojcicki, A. et a/,lnorg. Chern., 1980, 19, 3803 (synth) 

CsH2oCr04 Th Cr-00050 
(Chromato-O)bis(diethylthallium) 
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Diethyltha/lium chromate. Bis(diethyltha/lium) 
chromate 



M 641.006 
Yellow cryst. (EtOH). Sol. H20, EtOH. Mp 193° dec. 

I> Violently explosive; toxic 
Goddard, A.E., J. Chern. Soc., 1921,672 (synth) 

C,HsCICrHg03 Cr-00051 
Tricarbonyl(chloromercury)U£-[(l-7J:l,2,3,4,5,6-7J)phenyl­

]]cbromium 
(41576-43-6) 

M 449.176 

HgCl 

o-Cr(COh 

Light-yellow solid. Mp 139° dec. 
Magomedov, G.K.l. eta/, J. Gen. Chern. USSR (Engl. Trans/.), 

1972,42,2443 (synth, ir) 

C,UsC1Cr03 
Tricarbonyi(7J'-cblorobenzene)cbromium, 9CI 

( 116-Ch/orobenzene )tricarbonylchromium 
[12082-03-0] 

M 248.586 

Cl 

o-Cr(COh 

Cr-00052 

Yellow cryst. (Et20/pet. ether). Mp 102-3°. Sublimes in 
vacuo. 

Fischer, E.O. eta/, Z. Naturforsch., B, 1958, 13,458 (synth) 
Nicholls, B. eta/, J. Chern. Soc., 1959,551 (synth) 
Fischer, R.D., Chern. Ber., 1960,93, 165 (ir) 
Gaivonski, P.E. eta/, lzv. Akad. Nauk. SSSR, Ser. Khim., 

1973, 11, 2618; CA, 80,59047 (ms) 
Bodner, G.M. eta/, lnorg. Chern., 1974, 13, 360 (cmr) 
lnorg. Synth., 1978, 19, 154 (synth, ir) 

C,HsCrF03 Cr-00053 
(7J6-Fiuorobenzene)tricarbonylcbromium 

Tricarbonyl ( 116-jluorobenzene )chromium, 9CI 

[12082-05-2] 

M 232.131 

F 

Ocr(COh 

Yellow cryst. (heptane). Mp 123-4°. Sublimes in vacuo. 
Nicholls, B. eta/, J. Chern. Soc., 1959,551 (synth) 
Fischer, R.D., Chern. Ber., 1960,93, 165 (ir) 
Strohmeier, W., Chern. Ber., 1961,94,2490 (synth) 
Miiller, J. eta/, Chem. Ber., 1969, 102,3314 (ms) 
Bodner, G.M. eta/, Inorg. Chern., 1974, 13, 360 (cmr) 
lnorg. Synth., 1979, 19, 154 (synth) 
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Cr-00051 - Cr-00057 

C,HsCrLi03 Cr-00054 
[1'(7J:T/6-Pbenyl)](tricarbonylchromium)litbium, lOCI 

[67421-16-3) 

Li o- /co 
Cr-CO 
'co 

M 220.074 
Formed as solo. in THF. 
Rausch, M.D. eta/, J. Organomet. Chern., 1978, 153, 59 (synth) 
Semmelhack, M.F. eta/, J. Am. Chern. Soc., 1919, 101, 768 

(synth) 

C,H,CrNzOs Cr-00055 
Pentacarbonyl[ cyano( dimethylamino )methylene ]chromium, 

lOCI 

[61771-03-7] 

(OC) 5Cr=C(CN)NMe2 

M 274.153 
Hartshorn, A.J. eta/, J. Chern. Soc., Chern. Commun., 1976, 

761 (synth, ir, nmr) 

C,H6CrOzS Cr-00056 
( 116-Benzene )( carbonothioyl)dicarbonylcbromium, lOCI 

Carbonothioyl( dicarbonyl) ( 716-benzene )chromium 
[ 63356-86-5] 

M 230.201 

o-
co 

c(-co 
cs 

Yellow cryst. Mp 125° dec. Related complexes have been 
synthesised. 

Butler, I.S. eta/, J. Organomet. Chern., 1917, 133,59 (synth) 
Herberhold, M. eta/, Chern. Ber., 1978, Ill, 2273 (synth) 
Inorg. Synth., 1979, 19, 197. 

C,H,Cr03 Cr-00057 
(T/6-Benzene)tricarbonylchromium, 9CI 

Tricarbonylbenzenechromium. Benzenechromium 
tricarbonyl 
[ 12082-08-5] 

M 214.141 
Yellow cryst. (Et20/pet. ether). Mp 161.5-163°. 

Sublimes at 130°/2 mm. 
I>G 84 700000. 

Gme/inSupp/.,3, 183. 
Natta, G. eta/, Chern. Ind. (Milan), 1958,40,287 (synth) 
Corradini, P. eta/, J. Am. Chern. Soc., 1959,81,2271 (struct) 
Strohmeier, W. eta/, Chern. Ber., 1964,97, 1817 (pmr) 
lnorg. Synth., 1978, 19, 154 (synth, ir) 
Federov, L.A. eta/, J. Organomet. Chern., 1979, 182,499 (cmr) 



C9H6Cr04 
Tricarbonyl( 776-phenol)chromium, 9CI 

( T/6-Phenol)tricarbonylchromium 
[32802-03-2] 

M 230.140 

OH 

Q-cr(C0)3 

Yellow cryst: Mp 113-5°. 

Cr-00058 

Natta, G. eta/, Chern. Ind. (Milan), 1958, 1003 (synth) 
Fischer, R.D., Chern. Ber., 1960,93, 165 (ir) 
Jackson, W .R. et a/, J. Chern. Soc., 1960, 469 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1961, 94, 93 (synth) 
Lundquist, R.T. eta/, J. Org. Chern., 1962,27, 1167 (uv) 
Miiller, J. eta/, Chern. Ber., 1969, 102, 3314 (ms) 

C9H,CrN03 Cr-00059 
( 776-Aniline )tricarbonylchromium 

( T/6-Benzenamine )tricarbonylchromium, 9CI. 
Tricarbonyl( aniline )chromium 
[12108-11-1] 

M 229.155 
Yellow cryst. Mp 161-2°. Sublimes in vacuo. 
Fischer, E.O. eta/, Chern. Ber., 1958,91,2763 (synth) 
Natta, G. eta/, Chern. Ind. (Milan), 1958, 1003 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1961,94,93 (synth) 
Brown, D. et at, J. Chern. Soc., 1962,3849 (ir) 
Lundquist, R.T. eta/, J. Org. Chern., 1962, 27, 1167 (uv) 
Wu, A. eta/, J. Organomet. Chern., 1971,33,53 (pmr) 
Bodner, G.M. eta/, Inorg. Chern., 1974,13,360 (cmr) 

C9HsCr03 Cr-00060 
Cyclopentadienyltricarbonylmethylchromium 

Tricarbonyl( TJ 5-2 ,4-cyclopentadien-1-yl)methylchrom­
ium, 9CI 

[41311-89-1] 

M 216.156 

~ 
OC-Cr-Me 

I \ oc co 

Yellow cryst. Thermally unstable. 
Piper, T.S. et at, J. Inorg. Nuc/. Chern., 1956,3, 104 (synth, ir, 

pmr) 
Alt, H.G., J. Organomet. Chern., 1977, 124, 167 (synth) 
Samuel, E. eta/, J. Organomet. Chern., 1979, 172, 309. 

C9HsCr06 
Pentacarbonyl(tetrahydrofuran)chromium, lOCI 

[15038-41-2] 

M 264.155 
Yell ow cryst. 

Q 
oc, I ,CO 

'Ci 
oc'j~co 

co 

Cr-00061 

Strohmeier, W. eta/, Chern. Ber., 1961,94,398 (synth) 

Cr-00058 - Cr-00065 

Schubert, U. eta/, J. Organomet. Chern., 1978, 144, 175 (cryst 
struct) 

Veith, M. eta/, J. Organomet. Chern., 1981,216, 377 (props) 
Roesky, H.W. eta/, Inorg. Chern., 1981,20,2910 (props) 

C9HtoBrCrN04 Cr-00062 
Bromotetracarbonyl[( diethylamino )methylidyne ]chromium, 

lOCI 

[57091-06-2] 

M 328.082 

oc co 
',I 

X-Cr:=CNEt2 

ot"co 
X= Br 

Orange cryst. Mp 47°. 
Fischer, E.O. eta/, Chern. Ber., 1978, 111, 3542 (synth, cryst 

struct) 

C9HtoCICrN04 Cr-00063 
Tetracarbonylchloro[( diethylamino )methylidyne ]chromium, 

lOCI 

[59218-84-7] 
As Bromotetracarbonyl [ ( diethylamino )methylidyne ]­

chromium, Cr-00062 with 

X= Cl 

M 283.631 
Yellow cryst. Mp 52° dec. Struct. by analogy with Bro­

motetracarbonyl [ ( diethylamino )methylidyne] chromi­
um, Cr-00062 . 

Fischer, E.O. et al,J. Organomet. Chern., 1976, 107, C23 
(synth) 

Hartshorn, A.S. eta/, J. Chern. Soc., Chern. Commun., 1976, 
761 (synth) 

Fischer, H. eta/, Angew. Chern., 1981,93,483 (props) 

C9HtsCr Cr-00064 
Tris(773·2-propenyl)cbromium, 9CI 

Tris(1T-allyl)chromium. Triallylchromium. Chromium 
triallyl 
[ 12082-46-1] 

M 175.214 
Monomeric in C6H6 and dioxan. Dark-red cryst. Mp 

77-9° dec. Paramagnetic. 
Wilke, G. eta/, Angew. Chern., Int. Ed. Engl., 1966, S, !51 

(props) 
Inorg. Synth., 1972,13,73 (synth,props) 

CtoCr10to6 

Decacarbonyl-p-iododicbromate(l-), 8CI 

Cr-00065 

23 

[(OC)sCr-I-Cr(C0)5] 6 

M 459.005 (ion) 
Bis(triphenylphosphine )iminium salt: [21637-80-9]. 

C46H30CriN01oP2 M 997.592 
Red cryst. Mp 109-10°. 

Ruff, J.K., Inorg. Chern., 1968,7, 1821 (synth) 
Dahl, L.F. eta/, J. Am. Chern. Soc., 1970,92, 7327 (cryst 

struct) 



C10Cr10to66 

Decacarbonyldicbromate(2-), 9CI 

(45264-01-5] 

I lee 
oc cooc co 

oc-tf--~~-co ·_-1, '\ occ0 oc co 

M 384.096 (ion) 
Di-Na salt: [15616-67-8]. 

CtoCrzNazOto M 430.076 
Yellow cryst. 

Di-K salt: (57348-61-5]. 
CtoCrzKzOto M 462.293 
Yellow cryst. 

Bis(tetraethylammonium) salt: [ 15682-68-5]. 
CuH40CrzNzOto M 644.601 
Yell ow cryst. 

Cr-00066 

Bis(bis(triphenylphosphine )iminium )salt: [ 49736-18-7]. 
CszH60CrzNzOtoP4 M 1461.270 
Dark-yellow cryst. Sol. in CH2Ch. Mp 185-9° dec. 

Hayter, R.E., J. Am. Chem. Soc., 1966,88,4376 (props) 
Ruff, J.K., Inorg. Chem., 1967,6,2080 (props) 
Dahl, L.F. eta/, J. Am. Chem. Soc., 1970,92,7312 (cryst 

struct) 
Ruff, J .K. et a/, J. Organomet. Chem., 1971, 33, C64 (props) 
lnorg. Synth., 1974, 15,89 (synth) 
Unguvenasu, C. eta/, J. Chem. Soc., Chem. Commun., 1975, 

388 (synth) 
Behrens, H. eta/, Z. Naturforsch., B, 1977,32, 1105 (props) 

CtoHCr10to6 

Decacarbonyl-#£-bydrodicbromate(1-), too 
[73740-63-3] 

oc ~0 oc co 
I:_........H-...._1/ 

OC-Cr--Cr-CO 
[ J

e 

cx!bo oc~bo 

M 385.104 (ion) 
Tetraethylammonium salt: [ 16924-36-0]. 

CtsHztCrzNOto M 515.357 
Yellow cryst., v. air-sensitive. 

Cr-00067 

Bis(triphenylphosphine )iminium salt: [62341-83-7]. 
C46H3tCrNOtoPz M 871.695 
Yell ow cryst. 

Hayter, R.J., J. Am. Chem. Soc., 1966, 88, 4376 (synth) 
Dahl, L.F. eta/, J. Am. Chem. Soc., 1970,92,7312 (cryst 

struct) 
Dahl, L.F. eta/, J. Am. Chem. Soc., 1977,99,4497. 
Cooper, C.B. eta/, Adv. Chem. Ser., 1978, 167, 232 (ir, raman) 

Ctoii4Cr10toP1 Cr-00068 
Decacarbonyl[#£-{dipbospbine-P:P'))dicbromium 

[52589-03-4] 

(OC)sCr-HzP-PH 2-Cr(C0)5 

M 450.075 
Yellow powder. Sol. THF, Me2CO, insol. nonpolar solvs. 
THF adduct: Colourless needles. 
Sellman, D., Angew. Chem.,Jnt. Ed. Engl., 1973, 12, 1020 

(synth) 
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Cr-00066 - Cr-00071 

CtoH6Cr04 Cr-00069 
Tricarbonyl[ (2,3,4,5,6, 7-71 )-2,4,6-cycloheptatrien-1-one­

]chromium, SCI 

Tricarbonyl ( 116-tropone )chromium 
(32648-85-4] 

=0- co 
o c{-co 

'co 
M 242.151 
Orange-red cryst. Sol. Et20. Mp 120.5-121.5°. 
Pauson, P.L. eta/, J. Chem. Soc. (C), 1970, 2315 (synth, props) 
Barrow, M.J. eta/, J. Chem. Soc., Chem. Commun., 1971, 119 

(cryst struct) 

C10H,Cr03E9 Cr-00070 
Tricarbonyl(717-cycloheptatrienylium)chromium( 1 + ), lOCI 

Tricarbonyltropyliumchromium(J +) 
[ 46238-43-1) 

[©-c~~r 
M 227.160 (ion) 
Tetrafluoroborate: [ 12170-19-3]. 

CtoH7BCrF40 3 M 313.963 
Red cryst. or orange solid. Sol. CH 2Ciz. M p > 300°. 

Triiodide: 
CtoH7Crh03 M 607.873 
Brown solid. Mp > 150° dec. 

Perchlorate: 
CtoH1CICr07 M 326.610 
Red cryst. 

I> Dec. explosively > 170° 
Monro, J.D. eta/, J. Chem. Soc., 1961,3475 (props) 
Connor, J.A. eta/, J. Organomet. Chem., 1970, 24, 441 (synth) 
Deganello, G. eta/, J. Organomet. Chem., 1975, 97, C46 (props) 
Hackett, P. eta/, lnorg. Chim. Acta., 1975, 12, Ll9 (props) 
John, G.R. eta/, J. Organomet. Chem., 1976, 120, C45 (props) 
Olah, G. eta/, J. Org. Chem., 1976, 41, 1694 (pmr, cmr) 
Alton, J.G. et a/,Jnorg. Chim. Acta., 1980,41.245 (props) 

C10HsCr03 Cr-00071 
Tricarbony I[ ( 1 ,2,3,4,5,6-71 )-1 ,3,5-cyclohepta triene ]chrom­

ium, 9CI 

[ 12125-72-3] 

M 228.167 

o- co 
c{-co 
"co 

Orange-red cryst. (hexane). Mp 128-30°. 
Abel, E.W. eta/, J. Chem. Soc., 1958, 4559 (synth) 
Fischer, R.D., Chem. Ber., 1960,93, 165 (ir) 
Bennett, M.A. eta/, J. Chem. Soc., 1961, 2037 (pmr) 
Deckelmann, E. eta/, Helv. Chim. Acta, 1969,52,892 (props) 
Muller, J. eta/, Chem. Ber., I 970, 103, 3128 (ms) 
Mann, B. E .• J. Chem. Soc., Chem. Commun., 1971,976 (cmr) 
Pauson, P.L. eta/, J. Chem. Soc., Perkin Trans. 2, 1972, 1141. 
Adedeji, F.A. eta/, J. Organomet. Chem., 1975,97, 221. 
Kreiter, C.G. eta[, Chem. Ber., 1975, 108, 1502 (nmr) 
Gower, M. et a/,Jnorg. Chim. Acta, 1979, 37, 79 (props) 



CtoHsCr03 Cr-00072 
Tricarbonyl((l,2,3,4,5,6-71)methylbenzene]chromium, 9CI 

Tricarbonyl ( 716-to/uene )chromium. ( 716- Toluene)­
tricarbonylchromium 
[1208 3-24-8] 

M 228.167 
Mp 80-1°. 

R CO 
rA___c{-co v- 'co 

R = CH3 

Nicholls, B. eta/, J. Chern. Soc., 1959, 551 (synth) 
Fischer, R.D., Chern. Ber., 1960,93, 165 (ir) 
Jackson, W.R. eta/, J. Chern. Soc., 1960,469 (synth) 
Lloyd, M.K. et at, J. Chern. Soc., Dalton Trans., 1973, 1768 

(electrochem) 
Jackson, W.R. eta/, Aust. J. Chern., 1975,28, 1535 (cmr) 
Koerner von Gustorf, E.A. eta/, Adv. lnorg. Chern. Radiochem., 

1976, 19,65 (props) 
v. Meurs, F. et at, J. Organomet. Chern., 1976, 113, 341 (pmr) 
Bamford, C.H. eta/, J. Chern. Soc., Faraday Trans. I, 1977, 73, 

1406 (props) 

CtoHsCr04 Cr-00073 
Tricarbonyl-(1,2,3,4,5-71-methoxybenzene)chromium, 9CI 

Anisoletricarbonylchromium, SCI. 
Tricarbonylaniso/echromium 
[12116-44-8] 

M 244.167 

OMe 

()cr(C0)3 

Catalyst for the selective hydrogenation of unsaturated 
fats. Yellow cryst. (C6H 6jpet. ether or by sub!.). Mp 
84-5°. Air sensitive. 

Mangini, A. et al,lnorg. Chim. Acta, 1968,2,8 (pmr) 
Roques, B.P. eta/, J. Organomet. Chern., 1974,73, 327 (cmr) 
Semmelhack, M.F., Ann. N.Y. Acad. Sci., 1977, 29S, 36 (use) 
lnorg. Synth., 1979, 19, 154 (synth, props) 
Semmelhack, M.F. eta/, J. Org. Chern., 1979,44, 3275. 

CtoHioCICrNOs Cr-00074 
Pentacarbonyl[ chloro( diethylamino )methylene ]chromium, 

lOCI 

[59218-83-6] 

(OC)sCr=CClNEt2 

M 311.642 
Yellow cryst. Dec. >30° to Cl(OC)4Cr==CNEt2. 
Fischer, E.O. eta/, J. Organomet. Chern., 1976, 107, C23 

(synth) 
Huttner, G. eta/, J. Organomet. Chern., 1977, 141, Cl7 (synth, 

cryst struct) 
Fischer, H. eta/, Angew. Chem.,lnt. Ed. Engl., 1978, 17,842 

(props) 
Fischer, H. eta/, Angew. Chem.,lnt. Ed. Engl., 1981, 20,463 

(props) 

Cr-00072 - Cr-00079 

CtoHtoCr Cr-00075 
Chromocene, 9CI 

Di-7r-cyc/opentadienylchromium, SCI. 
Biscyclopentadienylchromium 
[1271-24-5] 

@-cr-@ 

M 182.185 
Red needles. Mp 173°. V. air-sensitive. Paramagnetic. 
Cotton, F.A. eta/, Z. Naturforsch., B, 1954, 9, 417 (synth) 
Fischer, E.O. eta/, Z. Naturforsch., B, 1954,9,503 (synth) 
Friedman, L. eta/, J. Am. Chern. Soc., 1955,77,3689 (ms) 
Fischer, E.O., Reel. Trav. Chim. Pays-Bas, 1956,75,629 

(struct) 
Fritz, H.P., Chern. Ber., 1959,92,780 (ir) 
Koehler, F.H.,J. Organomet. Chern., 1976, 110, 235 (synth, 

cmr,pmr) 

CtoHtoCrN20s Cr-00076 
Pentacarbonyl( diethylcyanamide-N')chromium, lOCI 

[ 66915-54-6] 

M 290.195 
Air-sensitive, pale-yellow cryst. (Et20/pentane). Sol. 

Me2CO, CH2Ch. Mp 77°. 
Schubert, U. eta/, Acta Crysta/logr., Sect. B, 1978,34,2293 

(cryst struct) 
Fischer, E.O. eta/, J. Organomet. Chern., 1978, 149, C40 

(synth, ir, cmr, pmr, cryst struct) 

CtoHtoCr0~2 Cr-00077 
[Dis(ethylthio )methylene ]pentacarbonylchromium, lOCI 

[67483-97-0] 

(OC)5Cr=C(SEth 

M 326.302 
Air-stable, orange-red cryst. Mp 52°. 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1978, 146 

(synth) 

CtoHtoCr2N404 Cr-00078 
Dis( 715- 2,4-cyclopentadien-1-yl)di-~t-nitrosyldinitrosyldi­

chromium, 'lCI 
Bis(715-cyclopentadienyl)trinitrosyldichromium 
[36607-01-9] 

M 354.205 
Purple solid. Mp 146.5-147°. 
Kirchner, R.M. eta/, J. Am. Chern. Soc., 1973,95,6602 (synth, 

cryst struct) 
Calderon, J.L. eta/, J. Organomet. Chern., 1974,64, CIO. 
Kolthammer, B.W.S. eta/, Tetrahedron Lett., 1978,323 (props) 
Inorg. Synth., 1979,19,208. 

CtoHuCrN20s Cr-00079 
[Dis( dimethylamino )methylene ]pentacarbonylchromium, lOCI 

[61771-06-0] 

25 



M 292.211 
Yellow needles. Mp 102°. 
Hartshorn, A.J. eta/, J. Chern. Soc., Chern. Commun., 1976, 

761 (synth, ir, nmr) 
Hartshorn, A.J. eta/, J. Chern. Soc., Dalton Trans., 1978, 348 

(synth, props) 

C10HnCrO~i Cr-00080 
Pentacarbonyl[ 1-( trimethylsiloxy )ethylidene ]chromium, SCI 

[ 12307-27-6) 

M 308.283 
Orange cryst. 
Fischer, E.O. eta/, J. Organomet. Chern., 1968, 12, PI (synth, 

ir, nmr) 

CtoHtsCr04P2 Cr-00081 
Tetracarbonylbis(trimethylphosphine)chromium, 9CI 

[ 17548-29-7] 
As Tetracarbonylbis(phosphine)chromium, Cr-00003 

with 

R =Me 

M 316.193 
cis-form 

Pale-yellow cryst. Mp 71 o. 

Jenkins, J.H. eta/, Inorg. Chern., 1967,6. 2250. 
Mathieu, R. eta/, lnorg. Chern., 1970,9,2030. 
Connor, J.A. eta/, J. Organomet. Chern., 1972, 43, 357. 

CtoHtsCrOIOP2 Cr-00082 
Tetracarbonylbis(trimethyl phosphite-P)chromium, SCI 

[21370-42-3) 

M 412.190 
traDS-form 

P(OMeh 
oc I ,CO 

'C' 
oc~1'-co 

P(OMeh 

Yellow air-stable cryst. Mp 76-8°. 
Poilblanc, R. eta/, Bull. Soc. Chim. Fr., 1962, 1301. 
Ogilvie, F.B. eta/, J. Am. Chern. Soc., 1970,92, 1916 (nmr) 
Braterman, P.S. eta/, J. Chern. Soc., Dalton Trans., 1973, 1027. 
Mann, B.E., J. Chern. Soc., Dalton Trans., 1973,2012. 

CttH3Cr20toS9 Cr-00083 
Decarbonyl(p-methanethiolato )dichromate(1-) 

[(OC)sCr-SMe-Cr(C0)5) 6 

M 431.191 (ion) 
Yell ow. Diamagnetic. 
Tetraethylammonium salt: [24604-40-8]. 

Ct9H13Cr2NOtoS M 561.443 
Sl. air-sensitive orange-yellow cryst. (Me2CO aq.). 

Bis(triphenylphosphine )iminium salt: [220 17-07-8]. 

26 

Cr-00080 - Cr-00087 

C47H33CrzNOtoP2S M 969.778 
No phys. props. reported. 

Behrens, H. eta/, Z. Anorg. Allg. Chern., 1969, 369, 131 (synth, 
ir, nmr) 

Cr-00084 
Bromotetracarbonyl(phenylmethylidyne)chromium, 9CI 

[50701-13-8) 

M 333.058 
Yellow needles (pentane). 
Fischer, E.O. eta/, Chern. Ber., 1976, 109, 1673; 1977, 110, 805 

(synth, ir, nmr) 
Frank, A. eta/, J. Organomet. Chern., 1978, 161, C27 (cryst 

struct) 

Cr-00085 
Tricarbonyl[ (1 ,2,3,4,5,6-77 )-1 ,3,5, 7 -cyclooctatetraene ]chrom-

ium, lOCI 

[ 12093-03-7] 

0 /co 
Cr-CO 

'co 
M 240.178 
Red-brown cryst. Sol. hydrocarbons. 
Kreiter, C.G. eta/, J. Am. Chern. Soc., 1966, 88, 3444 (synth) 
King, R.B., J. Organomet. Chern., 1967, 8, 139 (synth) 
Mann, B.E. eta/, J. Chern. Soc., Dalton Trans .. 1979, 1021 

(nmr) 

C11HsCr03 Cr-00086 
Tricarbonyl[ ( 1,2,3,4,5,6-77 )-7 -methylene-1 ,3,5-cyclohepta­

triene]chromium, 9CI 
Tricarbonyl ( 176 -heptajulvene )chromium 

[52472-03-4] 

M 240.178 

=0- co 
c{-co 
"co 

Unstable red oil, characterised by ir and nmr. 
Howell, J.A.S. eta/, J. Chern. Soc., Dalton Trans., 1974,293 

(synth, nmr) 

C11HsCr04 Cr-00087 
[ (2,3,5,6-77 )-Bicyclo[2.2.1 ]hepta-2,5-diene ]tetracarbonylchro­

mium, 9CI 
Tetracarbony/(2,5-norbornadiene )chromium, 8Cl. Tetra­
carbonylnorbornadienechromium 

[ 12146-36-0] 

M 256.178 

co 
I .co cr ,.._co 
co 

Orange-yellow or white cryst. Mp 92-3°. 
Bennett, M.A. eta/, J. Chern. Soc., 1961, 2037 (synth, ir, pmr) 



Dub, M. Organometallic Compounds, Springer-Verlag, Berlin, 
2nd Ed., 1966, 1. 

Mann, B.E., J. Chern. Soc., Dalton Trans., 1973,2012 (cmr) 
Rietvelde, D. eta/, J. Organomet. Chern., 1976, 118, 191 

(props) 
Darensbourg, D.J. eta/, J. Am. Chern. Soc., 1977,99,896 

(synth, props) 

CuHsCr04 Cr-00088 
Tricarbonyl[l-( 716-pbenyl)ethanone ]chromium, 9CJ 

Tricarbonyl( 716-acetophenone )chromium. (Acetylben­
zene )tricarbonylchromium 
[12153-11-6] 
As Tricarbonyl[ (I ,2,3,4,5,6-TJ )methyl benzene ]chromium, 

Cr-00072 with 

M 256.178 
Mp91-2°. 

R = COCH3 

Nicholls, B. eta/, J. Chern. Soc., 1959, 551 (synth) 
Ercoli, R. eta/, Chim. Ind. (Milan), 1959,41,404 (synth) 
Jackson, W.R. eta/, J. Chern. Soc., 1960,469 (synth) 
Dusausoy, Y., C.R. Hebd. Seances Acad. Sci., 1970,270, 1792 

(cryst struct) 
Gubin, S.P. eta/, J. Organomet. Chern., 1970,22, 149 (props) 
Lumbroso, H. eta/, J. Organomet. Chern., 1973,61, 249. 

CuHsCrOs Cr-00089 
Tricarbonyi[(1,2,3,4,5,6-7J)metbyl benzoate ]chromium, 9CI 

(Benzoic acid)tricarbonylchromium methyl ester, SCI. 
(Methyl benzoate )tricarbonylchromium 
[12125-87-0] 
As Tricarbonyl[ ( 1,2,3,4,5,6-TJ)methylbenzene ]chromium, 

Cr-00072 with 

R=COOMe 

M 272.177 
Catalyst for hydrogenation of unsatd. fats, esp. 1,3-dienes 

to cis-monoenes. Red cryst. (Et20/pet. ether or by 
sub!.). Mp 95-6°. 

Fischer, E.O. eta/, Chern. Ber., 1958,91,2763 (synth) 
Jackson, W.R. eta/, J. Chern. Soc., 1960,469 (synth) 
Fischer, R.D., Chern. Ber., 1960,93, 165 (ir) 
Sim, G.A. eta/, J. Chern. Soc. (A), 1967, 1619 (cryst struct) 
Frankel, E.N. eta/, J. Org. Chern., 1969,34,3936,3960 (use) 
Lloyd, M.K. eta/, J. Chern. Soc., Dalton Trans., 1973, 1768. 
van Meurs, F. eta/, J. Organomet. Chern., 1976, 113, 341 

(synth) 
Inorg. Synth., 1979,19, 154 (synth) 

CnHtoCr03 Cr-00090 
Tricarbony1[(1,2,3,4,5,6-71)-1,3,5-cyclooctatriene]cbromium, 

9CI 

[ 55928-13-7] 

M 242.194 
Red cryst. 

o- co 
c{-co 
'co 

Fischer, E.O. eta/, Chern. Ber., 1959,92,2645 (synth) 
Prout, C.K. eta/, J. Chern. Soc., 1962, 3770 (cryst struct) 
Aumann, R. eta/, Tetrahedron Lett., 1970,903 (synth) 
Kreiter, C.G. eta/, Chern. Ber., 1975, 108, 1502 (nmr) 

Cr-00088 - Cr-00094 

CuHt4CrGe03 Cr-00091 
Tricarbonyl-r-cyclopentadienyl(trimetbylgermyl)cbromium, 

8CI 

[31884-35-2] 

M 318.816 

co 
~c!r_...co 
~,'co 

X 

X= -GeM~ 

Yellow cryst. Mp 86-8°. BPo.oo1 50° sub!. 
Cardin, D.J. eta/, J. Chern. Soc. (A), 1970, 2594 (synth, props) 
Keppie, S.A. eta/, J. Chern. Soc. (A), 1971, 3216 (synth) 

CnHt4CrO~n Cr-00092 
Tricarbonyl-r-cyclopentadienyl(trimetbylstannyl)cbromium, 

8CI 

[31854-87-2] 

M 364.916 
Lemon-yellow cryst. Mp 109-10°. Bp0.001 80° sub!. 
Patil, H.R.H. eta/, lnorg. Chern., 1966, S, 1401 (synth) 
Cardin, D.J. eta/, J. Chern. Soc. (A), 1970, 2594 (synth, props) 
Keppie, S.A. eta/, J. Chern. Soc. (A), 1971,3216 (synth,props) 

CuHtsCrOsSn2Te Cr-00093 
Pentacarbonyl(hexamethyldistannatellurane)cbromium, 9CI 

[28480-04-8] 

M 647.236 
Solid. Mp 85°. 
Schumann, H. eta/, Chern. Ber., 1973, 106,2049 (ir, raman, 

nmr) 

CuHsCrO,e 
Benzoylpentacarbonylcbromate(l-), 9C1 

Cr-00094 

27 

[(OC)sCrCOPh] 9 (Oh) 

M 297.164 (ion) 
Li salt: [39912-34-0]. 

CuHsCrLi06 M 304.105 
Reactive. 

Tetramethylammonium salt: [54817-05-9]. 
Ct,Ht7CrNO, M 371.309 
Pale-yellow cryst. Mp 92°. 

Fischer, E.O. eta/, Chern. Ber., 1967, 100,2445 (synth) 
Aumann, R. eta/, Chern. Ber., 1968, 101,954 (props) 
Fischer, E.O. eta/, J. Organomet. Chern., 1972,46, Cl5 (props) 



Fischer, E.O. eta/, Chern. Ber., 1974, 107,3554 (props) 
Fischer, E.O. eta/, J. Organomet. Chern., 1975,91, C23 (props) 

CuH,BrCr04 Cr-00095 
Bromotetracarbonyl[(4-methylphenyl)methylidyne]chromi­

um, lOCI 

[57987-16-3] 
As Bromotetracarbonyl (phenylmethylidyne )chromium, 

Cr-00084 with 

M 347.085 
Yellow powder. 
Fischer, E.O. eta/, Monatsh. Chern., 1977, 108,759 (synth) 
Kreiss!, F.R. eta/, Chern. Ber., 1978, 111, 3283 (props) 

CuH,CrNOs Cr-00096 
(Aminophenylmethylene)pentacarbonylchromium, lOCI 

[32370-44-8] 

(OC)sCr=CPhNH2 

M 297.187 
Yellow needles. Mp 79°. 
Klabunde, U. eta/, J. Am. Chern. Soc., 1967,89,7141. 
Moser, E. eta/, J. Organomet. Chern., 1968, 12, PI (synth) 
Fischer, E.O. eta/, Chern. Ber., 1971, 104, 1339 (synth) 
Block, T.F. eta/, J. Am. Chern. Soc., 1977,99,4321 (pe) 
Block, T.F. eta/, J. Organomet. Chern., 1977, 139, 235. 
Doetz, K.H. eta/, Chern. Ber., 1980, 113,3597 (props) 

C11HtoCJzCr 
Dis( 776-chlorobenzene )chromium, 9CI 

[42087-89-8] 

X= Cl 

M277.113 
Black cryst. Mp 135° dec. 

Cr-00097 

Graves, V. eta/, Inorg. Chern., 1976, 15, 577 (synth, props) 

CuHtoCrFl Cr-00098 
Bis(~-fluorobenzene)chromium, 9CI 

[ 42087-90-1] 
As Dis( 7]6-chlorobenzene )chromium, Cr-00097 with 

X=F 
M 244.204 
Black cryst. Mp 204° dec. 
Skell, P.S. eta/, J. Am. Chern. Soc., 1973,95, 3337 (synth, 

props) 
Graves, V. eta/, lnorg. Chern., 1976, IS, 577 (synth, props) 
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Cr-00095 - Cr-00101 

CuHtoCr04 Cr-00099 
Tricarbonyl[(3a,4,5,6, 7, 7 a-7])-2,3-dihydro-1 H-inden-1-ol­

]cbromium, 9CI 
Tricarbonyl-7] 6-1-indano/chromium 
[12088-83-4] 

m~ 
: J(S)-(-)-form 

M 270.205 
(R)-endo-form 

Cr(C0)3 

Yellow needles. [a]fi +60.9° (c, 2.07 in CHCI3). 

(S)-endo-form 
Yellow prismatic cryst. Mp 110°. [a]fi -60.7° (c, 2.14 

in CHC13). 

( ± )-endo-form 
Yellow cryst. Sol. CCI4. Mp 105°. 
M onosuccinate: 

Ct6Ht4Cr07 M 370.278 
Cryst. (Et20jpentane). Mp 123°. 

Jaouen, G. eta/, J. Am. Chern. Soc., 1975,97,4667 (synth) 

CuHnCr04e Cr-00100 
Tricarbony1( ethoxy-7r-cycloheptatrienylium)chromium( 1 + ), 

SCI 

[ 
OEt ]Ill 

(QJ-cz~~o 
M 271.213 (ion) 
Tetrafluoroborate: [32825-28-8]. 

CuHnBCrF404 M 358.016 
Orange cry st. M p I 10°. 

Pauson, P.L. eta/, J. Chern. Soc. (C), 1970,2315 (synth) 

CuHuCr 
Dis( 7]6-benzene )chromium, 9CI 

Dibenzenechromium 
[1271-54-1] 

()cr{) 
M 208.223 

Cr-00101 

Polymerisation catalyst. Brown-black air-sensitive cryst. 
Sol. C6H6, sl. sol. Et20. Mp 284-5° (280-1 °). Adopts 
strict D6h symmetry in the solid state. Subl. at 160° in 
vacuo. Dec. on pyrolysis to metallic Cr. 

I>GB5850000. 
Fischer, E.O. eta/, Z. Anorg. All g. Chern., 1961, 312, 244 

(synth, props) 
Keulen, E. eta/, J. Organomet. Chern., 1966, 5, 490 (cryst 

strucl) 
Emanuel, R.Y. eta/, J. Chern. Soc. (A), 1969, 3002 (nrnr) 
Timms, P.L., J. Chern. Soc., Chern. Cornrnun., 1969, 1033 

(synth) 
Timms, P.L., J. Chern. Educ., 1972, 49, 782 (synth) 
Connor, J.A. et al, J. Chern. Soc., Faraday Trans. I, 1973, 69, 

1218. 
Graves, Y. eta/, Inorg. Chern., 1976,15,577 (cmr) 
Graves, Y. eta/, J. Organornet. Chern., 1976, 120, 397 (prnr) 



CuHuCr Cr-00102 
( 717 -Cyclobeptatrienylium)( 715-2,4-cyclopentadien-1-yl)cbro­

mium, 9CI 
1r-Cycloheptatrienyl-1r-cyclopentadienylchromium 

[12093-81-1] 

©-cr-@ 
M 208.223 
Blue-black cryst. Mp ca. 230° dec. Sublimes at 80-

1000/0.1 mm. 
King, R.B. eta/, Inorg. Chern., 1964,3,785 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1966,99,2905 (synth) 
Elschenbroich, C. et al, J. Am. Chern. Soc., 1973,95,6956. 
Groenenboom, C.J. eta/, J. Organomet. Chern., 1974,76, C4, 

229 (cmr, pmr) 
v. Oven, H.O. et al, J. Organomet. Chern., 1974,81, 379 (synth) 

CuHnCr03 Cr-00103 
Tricarbonyl[(l,2,3,4,5,6-71)-l,3,5-trimetbylbenzene]chrom­

ium, 9CI 
Tricarbonyl(mesitylene)chromium, SCI. (716-J ,3,5-Tri­
methylbenzene )tricarbonylchromium. 
M esitylenetricarbonylchromium 
[12129-67-8) 

M 256.221 
Yellow needles (diisopropyl ether). Mp 172-4°. Sublimes 

in vacuo. 
Fischer, E.O. eta/, Z. Naturforsch., B, 1958, 13,458 (synth) 
Nicholls, B. et at, J. Chern. Soc., 1959, 551; 1960,469 (synth) 
Fischer, R.D., Chern. Ber., 1960,93, 165 (ir) 
Strohmeier, W. eta/, Chern. Ber., 1964,97, 1877 (pmr) 
Jackson, W.R. eta/, Aust. J. Chern., 1975,28, 1535 (cmr) 
lnorg. Synth., 1978,19, 154 (synth) 

CuHuCr04 Cr-00104 
Tetracarbonyl[(l,2,5,6-71 )-1,5-cyclooctadiene ]chromium, 9CI 

[12301-34-7] 

M 272.220 
White cryst. 

co 
I ,CO 

Ci 
l"""co co 

Bennett, M.A., Adv. Organomet. Chern., 1966,4, 353 (synth, 
props) 

Rietvelde, D. eta/, J. Organomet. Chern., 1976, ll8, 191 (synth, 
props) 

Darensbourg, D.J. eta/, J. Am. Chern. Soc., 1977,99, 896 
(synth, props) 

CuHt4CrO~i Cr-00105 
[Trimetbyl( 716-phenyl)silane ]tricarbonylcbromium, 9CI 

Tricarbonyl ( 716 -trimet h ylsilyl benzene )chromium 
[33248-13-4) 
As Tricarbonyl [ (I ,2,3,4,5,6-71 )methyl benzene] chromium, 

Cr-00072 with 

R = SiMe3 

M 286.322 
Mp 72-3°. 

Cr-00102 - Cr-00109 

Seyferth, D. eta/, Inorg. Chern., 1963,2,417 (synth) 
Hagen, A.P. et al, Inorg. Chern., 1976, IS, 1512 (synth) 
Van Meurs, F. eta/, J. Organomet. Chern., 1976, ll3, 353 

(props) 

CnH14CrO~n Cr-00106 
Tricarbonyl(trimethylphenylstannane )chromium, SCI 

Tricarbonyl ( trimet h ylstannylbenzene )chromium 

[31868-92-5] 
As Tricarbonyl [ ( 1 ,2,3,4,5,6-71 )methyl benzene] chromium, 

Cr-00072 with 

M 376.927 
Mp 78-9°. 

R = SnMe3 

Seyferth, D. eta/, Inorg. Chern., 1963, 2, 417 (synth) 
Poeth, T.P. eta/, Inorg Chern., 1971, 10, 522 (synth) 

CuHtsCrN204S Cr-00107 
(Di-tert-butylsulfurdiimide-N,N')tetracarbonylcbromium 

[Bis(J ,1-dimethylethyl)su/furdiimide-N ,N'] tetracar­
bonylchromium, 9Cl 

[55257-39-1] 

M 338.341 
Purple cryst. Mp Ill 0 dec. 
Lindsell, W.E. eta/, J. Chern. Soc., Dalton Trans., 1975,40 

(synth) 
Meij, R. eta/, J. Organomet. Chern., 1976, llO, 219 (synth) 

CnH2oCr2 
Tetra-2-propenyldichromium, 'JCI 

Tetra( 1r -allyl)dichromium 
[ 12295-17-9) 

M 268.282 

~ 
: I \ \ ft'_cr Cr_:~ 

\{, \1 )/ 
~ 

Brown-red cryst. Mp 121-9° dec. 

Cr-00108 

Aoki, T. eta/, Bull. Chern. Soc. Jpn., 1969,42, 545 (synth, 
props) 

Ct2H2,(:r03J>3 
Tricarbonyltris(trimethylpbosphine )chromium 

[30476-93-8] 

M 364.261 
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PMe3 

OC- I ,CO 
'ci 

OC.,-I""'PM~ 
PMe3 

Cr-00109 



mer-form 
Yellow low-melting solid. 

Jenkins, J.H. eta/, lnorg. Chern., 1967,6,2250. 
Mathieu, R. eta/, lnorg. Chern., 1970,9,2030. 
Connor, J.A. eta/, J. Organomet. Chern., 1972,43, 357. 

CuH23Cr 
Tetraisopropylcbromium 

Tetrakis(l-methylethyl)chromium, 9CI. 
Tetrakis(isopropyl)chromium 
[38711-69-2] 

M 224.349 
Dark brown-red cryst. Sol. pentane. 

I> Pyrophoric 

Cr-00110 

Kruse, W., J. Organomet. Chern., 1972,42, C39 (synth) 
Miiller, J. eta/, Angew. Chern., Int. Ed. Engl., 1975, 14, 760 

(synth) 

CuHsCr03 Cr-00111 
Tricarbonyl((l,2,3,4,4a,8a-71)napbtbalene]chromium, 9CI 

Naphthalenetricarbonylchromium 
[12110-37-1] 

M 264.200 
Red cryst. 
Fischer, E.O. eta/, Chern. Ber., 1958,91,2763 (synth) 
Natta, G. eta/, Chern. Ind. (Milan), 1958, 40, I 003 (synth) 
Kunz, V. eta/, He/v. Chim. Acta, 1967,50, 1052 (cryst struct) 
Nicholas, K.M. eta/, Inorg. Chern., 1971, 10, 1519 (pmr, ir) 
Nazarova, E. B. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 1979, 

58; CA, 90, 151182 (ir, raman) 

CuHsCr06 Cr-00112 
Pentacarbonyl(methoxyphenylmethylene)chromium, 9CI 

[27436-93-7] 

(OC) 5Cr=CPhOMe 

M 312.199 
Orange-red cryst. Mp 46°. 
Fischer, E.O. eta/, Chern. Ber., 1967,100,2445 (synth) 
Aumann, R. eta/, Chern. Ber., 1968, 101, 964 (synth) 
Bodner, G.M. eta/, lnorg. Chern., 1973,12, 1071 (nmr) 
Fischer, E.O. eta/, Chern. Ber., 1976, 109, 1868 (props) 
Doetz, K.H. eta/, Chern. Ber., 1976, 109,2033 (props) 
Brown, F.J., Prog. lnorg. Chern., 1980, 27, I (props) 

CuH1oCr03 Cr-00113 
Tricarbonyl(2,3,4,5-71:9, 10-71-9-methylenebicyclo[ 4.2.1 ]no­

na-2,4,7-triene)cbromium 
[70585-10-3] 

M 266.216 

Cr-00110- Cr-00117 

Red cryst. (hexane). 

Jameson, E. B. eta/, Organometallics, 1982, I, 689 (synth, cryst 
struct) 

CuHuCrFeP209 Cr-00114 
Tetracarbonyl[~-( tetramethyldiphosphine) ](pentacarbonyl­

chromium)iron, SCI 

[ 34406-98-9) 

M 482.023 
Yellow. Mp 96°. 

Vahrenkamp, H. eta/, Angew. Chern., Int. Ed. Engl .. 1971, 10, 
513 (synth) 

CnHuCr04 Cr-00115 
Tricarbonyl[( 4a,5,6, 7,8,8a-71)-l,2,3,4-tetrahydro-l-naphth­

alenol]chromium, 9CI 
Tricarbonyl-7J 6 -/-tetralolchromium 
[ 12126-74-8) 

oQH 
, HO (S)-(+)-:form 

Cr(CO)J 

M 284.231 
( R)-endo-form 

Cryst. Mp 140°. [a]t} -20° (c, 2.245 in CHCh). 
(S)-endo-form 

Needles (Et20jpet. ether). Mp 138°. [a)t} +17° (c, 2.1 
in CHC13), (85% optical purity). 

(±)-endo-form 
Cryst. (EtzO/pet. ether). Mp 130°. 

Monosuccinate: 
CnHt6Cr07 M 384.305 
Cryst. (Et20/pet. ether). Mp 143°. 

Jaouen, G. eta/, J. Am. Chern. Soc., 1975,97,4667 (synth, ir, 
reso/n, props) 

CnHt6Cr03Si Cr-00116 
Tricarbonyl( 716-benzyltrimethylsilyl)chromium 

Tricarbonyl [ trimet h yl ( 7J6 -phenyl)methylsi lane) chromi­
urn, 9CI 

[53470-78-3] 
As Tricarbonyl[( I ,2,3,4,5,6-TJ)methylbenzene]chromium, 

Cr-00072 with 

M 300.349 
Mp 143-4° 
Bly, R.S. eta/, J. Am. Chern. Soc., 1969, 91, 4221 (synth) 
Dosser, P.J. eta/, J. Organomet. Chern., 1974, 71, 207 (props) 

CnHt6Cr03Sn Cr-00117 
(Benzyltrimethylstannane)tricarbonylchromium, SCI 

Tricarbonyl ( 7J6 -benzyltrimethylstannane )chromium 
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[31724-95-5] 

As Tricarbonyl[( I ,2,3,4,5,6-7])methylbenzene]chromium, 
Cr-00072 with 



M 390.954 
Mp 146-8°. 
Harrison, P.G. eta/, J. Am. Chern. Soc., 1971,93, 5398 (nmr) 
Poeth, T.P. eta/, Inorg. Chern., 1971,10,522 (synth, ir, raman) 

Dichloromethyltris(tetrahydrofuran)chromium, 9CI 

[36153-92-1] 

[MeCrCb(THFh] 

M 354.257 
Green cryst. J.LB = 3.85 bm. 

Cr-00118 

Nishimura, K. eta/, J. Organomet. Chern., 1972,37, 317 
(synth) 

Yamamoto, A. eta/, J. Organomet. Chern., 1975, 102, 57 
(synth) 

C14H9CrNOs Cr-00119 
[ 1-(Benzylideneamino )ethylidene ]pentacarbonylchromium, 80 

[31246-02-3] 

( OC)sCr=C( CH3) N=CHPh 

M 323.225 
Deep-yellow needles. Mp 93°. 
Fischer, E.O. eta/, Chern. Ber., 1970,103, 1262,3744 (synth, ir, 

nmr) 

Ct4HtoCr204 Cr-00120 
Tetracarbonylbis( 715- 2,4-cyclopentadien-1-yl)dichromium, 

lOCI 

[54667-87-7] 

M 346.223 
Four "semi-bridging" carbonyls in cryst. Cryst. (toluene/ 

pet. ether). Mp 205-6° (sealed tube). 
Hackett, P. eta/, J. Chern. Soc., Dalton Trans., 1974, 1625 

(synth, ir) 
Curtis, M.D. eta/, J. Organomet. Chern., 1978, 155, 131 (cryst 

struct) 
Jemmis, E.D. eta/, J. Am. Chern. Soc., 1980, 102, 2576 (struct) 

Ct4Ht,Cr Cr-00121 
Bis[ (1,2,3,4,5,6-'17 )methyl benzene ]chromium, 9CI 

Bis(toluene )chromium 
[12087-58-0] 
As Bis( 176-chlorobenzene )chromium, Cr-00097 with 

X=CH3 

M 236.276 
Green-black cryst. Mp 86-7°. 
Fischer, E.O. eta/, Z. Anorg. Allg. Chern., 1956,286, 146 

(synth) 
Fischer, E.O. eta/, z. Naturforsch., B, 1956, 11,758 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1959,92,938. 
Skell, P.S. eta/, J. Am. Chern. Soc., 1973, 95, 3337 (synth, 

props) 

Cr-00118 - Cr-00124 

Graves, V. eta/, Inorg. Chern., 1976, 15, 577 (nmr) 
Graves, V. eta/, J. Organomet. Chern., 1976, 20, 397 (nmr) 

Ct4HtsCrN03e Cr-00122 
Dicarbonyl[(1,2,3,4,5,6-'17)hexamethylbenzene]nitrosylchro­

mium(l+), 9CI 
Dicarbonylnitrosyl ( 176 -hexamethy/benzene )­
chromium(l +) 

M 300.297 (ion) 
Mp > 170° dec. 
Hexaf/uorophosphate: [43105-73-3]. 

Ct4HtsCrF,N03P M 445.261 
Yellow air-stable cryst. 

Connelly, N.G. eta/, J. Chern. Soc., Dalton Trans., 1974, 2334; 
1975, 2335 (synth, ir, pmr) 

Ct4H36Cr02P4 Cr-00123 
Dicarbonyltetrakis( trimethylphosphine )chromium, SCI 

[30476-94-9] 

M 412.328 

PMe3 
oc_I_,PMe3 

oc~~~PM~ 
PMe3 

cis-form 
Yell ow cryst. M p 150° dec. 
Jenkins, J.H. eta/, Inorg. Chern., 1967,6,2250 (synth) 
Mathieu, R. eta/, Inorg. Chern., 1970,9, 2030 (synth) 
Connor, J.A. eta/, J. Organomet. Chern., 1972, 43, 357. 

CtsH9BrCrFe04 Cr-00124 
Bromotetracarbonyl(ferrocenylmethylidyne)chromium, lOCI 

M 440.981 

oc._ 1co 
/c)LFe---Jc3'.-c=:,cr-Br 
~ ~oc ~o 

trans-form [68830-17-1] 
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Red microcryst. (MeOH). Mp >70° dec. Cl and I ana­
logues also known. 

Fischer, E.O. eta/, Chern. Ber., 1978, 111, 3530 (synth, struct, 
ir,pmr,cmr) 

Fischer, E.O. eta/, J. Organomet. Chern., 1980, 191,261 (ir, 
pmr, cmr) 



CtsHtoCrFeOs Cr-00125 
Tricarbonyl(rf-2,4-cyclopentadien-1-yl)[ dicarbonyl( 115-2,4-

cyclopentadien-1-yl)iron ]chromium, lOCI 
Pentacarbonylbis( 115-2 ,4-cyc/opentadien-1-yl)chromiu­
miron 
[75339-31-0] 

M 378.084 

oc co@ 
\1 ')::::/ 
Cr-Fe-CO 
I \ co co 

Green-black solid. Mp 107°. 
Madach, T. eta/, Chern. Ber., 1980, 113,2675 (synth, ir, pmr, 

uv) 

CtsHtoCr06 Cr-00126 
Pentacarbonyl(1-methoxy-3-phenyl-2-propenylidene )chromi­

um, 9CI 

[54873-11-9] 

(OC)5Cr=C(OMe)CH=CHPh 

M 338.236 
Deep-red cryst. Mp 73-6°. 
Casey, C.P. eta/, J. Organomet. Chern., 1974,77, 345 (synth) 
Casey, C.P. eta/, lnorg. Chern., 1977, 16, 391 (synth, ir, nmr) 

Ctsflt6Cr03 Cr-00127 
Tricarbonyl( ( 1 ,2,3,4,5,6-TJ )-1,3,5, 7 -tetramethyl-1 ,3,5, 7 -cy­

clooctatetraene ]chromium, 9CI 

[ 12302-33-9] 

M 296.286 

co 
c{-co 
'co 

Red microcryst. Mp 65-9°. 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1968,90, 1438 (synth) 
Bennett, M.J. eta/, J. Am. Chern. Soc., 1968,90,903. 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1974,96, 7926 (synth, 

nmr) 

Ct~toCr2Hg06 Cr-00128 
Hexacarbonyldi-r-cyclopentadienyi·#L·mercuriodichrom­

ium, SCI 
Bis [ tricarbonyl ( rt5-cyclopentadienyl)chromium] mercury 
[12194-11-5] 

10\ co 
~ !/co 
OC/fr-Hg-Cr'CO 

oc @ 
M 602.833 
Yellow cryst. Mp 201-3°. Bp0.1 130° sub!. 

I>GB6225000. 
Inorg. Synth., 1963,7,99 (synth) 
Dub, M., Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., 1966, 1. 
Burlitch, J.M. eta/, lnorg. Chern., 1970,9, 563 (props) 

Cr-00125 - Cr-00131 

Manning, A.R. eta/, J. Chern. Soc. (A), 1971, 637 (synth, 
props) 

Ct6HtoCr206 Cr-00129 
Hexacarbonylbis( 115- 2,4-cyclopentadien-1-yl)dichromium, 

lOCI 
Bis [ tricarbonyl ( 1r -cyclopentadienyl)chromium] 
[ 12194-12-6] 

M 402.243 
Deep-green cryst. Bp0.1 I 00-20° sub!. 
Jnorg. Synth., 1963,7, 104 (synth) 
Adams, R.D. eta/, J. Am. Chern. Soc., 1974, 96, 749 (cryst 

struct) 
Hackett, P. eta/, J. Chern. Soc., Dalton Trans., 1974, 1625 

(props) 
Birdwhistell, R. eta/, J. Organomet. Chern., 1978, 157,239 

(synth) 
Braunstein, P. eta/, Jnorg. Chern., 1981, 20, 3586 (props) 
Lindsell, W.L., J. Chern. Soc., Chern. Commun., 1981,531 

(props) 

C1~11CrN05 Cr-00130 
Pentacarbonyl[3-( dimethylamino)-3-phenyl-1 ,2-propadi­

enylidene]chromium, 9CI 

[60349-51-1] 

(OC)5Cr=C=C=CPhNMe2 

M 349.263 
Red-violet cryst. (THF /pentane). Mp 125° dec. 
Fischer, E.O. eta/, Angew. Chern., Int. Ed. Engl., 1976, 15, 623 

(synth, strucl) 

Cu;HuCr03 Cr-00131 
Tricarbonyi[(1,2,3,4,5,6-1J)-7-phenyl-l,3,S-cycloheptatriene­

]chromium, SCI 

[12147-95-4] 

M 304.265 
exo-form 

o.Ph 

I H 
Cr 

OC/ I 'CO exo-form 
co 

Red cryst. Mp 130-31°. 
endo-form [12147-94-3] 

Red needles. Mp 114-5°. 
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Pauson, P.L. eta/, J. Chern. Soc. (C), 1967, 1057, 1061; 1970, 
2315 (synth) 

Foreman, M.l. eta/, J. Chern. Soc., Perkin Trans. 2, 1972, 1141. 
Lloyd, M.K. eta/, J. Chern. Soc., Dalton Trans., 1973, 1768. 



CtJit6Cr 
( 7J•·1-[2,2]Paracyclophane )chromium, lOCI 

[66901-71-1] 

M 260.298 
Lemon-yellow solid. 

Cr-00132 

Elschenbroich, C. eta/, Angew. Chern., Int. Ed. Engl., 1978, 17, 
531 (synth, props) 

CtJitsChCrN3 
Dichloromethyltrispyridinechromium, 9CI 

[36153-96-5] 

M 375.240 
Green cryst. 

[MeCrClz(Pyh] 

Cr-00133 

Nishimura, U. eta/, J. Organornet. Chern., 1972, 37, 317 
(synth) 

Yamamoto, A. eta/, J. Organornet. Chern., 1975, 102, 57 
(synth) 

CtJitsCr04 Cr-00134 
Tetracarbonyl(1,2,3,4,5,6-hexamethylbicyclo[2.2.0]hexa-

2,5-diene)chromium, 9CI 
Tetracarbonyl ( hexamet hyldewarbenzene )chromium 
[ 12242-79-4] 

M 326.312 
Yellow-orange cryst. Mp 115°. 
Fischer, E.O. eta/, Chern. Ber., 1968, 101,824 (synth) 
Huttner, E. eta/, J. Organornet. Chern., 1971,29,275 (cryst 

struct) 

CtJI2oCr Cr-00135 
Bis[ ( 1 ,2,3,4,5,6-77 )ethyl benzene ]chromium, 9CI 

[12212-68-9] 
As Bis(7]6-chlorobenzene)chromium, Cr-00097 with 

M 264.330 
Brown-black liq. 

R = CH2CH3 

Sorokin, A.Yu. eta/, J. Gen. Chern. USSR (Engl. Trans/.), 
1965,35, 2123 (synth) 

Suskina, I.A. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khirn., 
1971, 425 (polarog) 

Graves, V. eta/, Inorg. Chern., 1976, IS, 577 (synth, nrnr) 
Te1noi, V.I. eta/, Russ. Chern. Rev. (Engl. Trans/.), 1977,46, 

689 

Cr-00132 - Cr-00139 

CtJI32Cr29999 

Tetrakisij£-tetramethylene)dichromate(4-), ICI 

Cr-00138 

M 328.421 (ion) 
Tetra-Li salt: [31424-66-5]. 
Ct~JzCrzLi4 M 356.185 
Yellow air-sensitive cryst. 

Krausse, J. eta/, J. Organornet. Chern., 1971,27, 59 (synth, 
cryst struct) 

CtJI40Cr2P 4 Cr-00137 
Tetrakis[(dimethylphosphonio)bis(methylene)]dichromium, 

lOCI 

[53237-33-5] 

M 460.379 
Yellow cryst. Mp 163-5°. 
Kurras, E. eta/, Z. Chern., 1974, 14, 160 (synth) 
Cotton, F.A. eta/, Angew. Chern., Int. Ed. Engl., 1978, 17, 953 

(synth) 
Cotton, F.A. eta/, Inorg. Chern., 1979, 18, 2713 (synth, cryst 

struct) 

CtJ144CrSi4 
Tetrakis[(trimethylsilyl)methyl]chromium, 9CI 

[35394-18-4] 

Cr-00138 

M 400.862 
Purple air-sensitive needles. Sol. hydrocarbons. M p 40°. 
Yagupsky, G. eta/, J. Chern. Soc., Chern. Cornrnun., 1970, 1369 

(synth) 
Mowat, W. et a/, J. Chern. Soc., Dalton Trans., 1972, 533 

(synth) 

CtJI4sCrOt,Ps Cr-00139 
Carbonylpentakis(trimethylphosphite-P)chromium, SCI 

[37478-32-3] 

Cr(CO)[P(OMeh]s 

M 700.387 
Pale-yellow cryst. Mp 175°. 
Mathieu, R. eta/, Inorg. Chern., 1972, 11, 1858 (synth) 
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Cr-00140 - Cr-00147 

c.,u.oCr03 
Antbracenetricarbonylcbromium, SCI 

Tricarbonyl- 71 6 -anthracenechromi urn 

Cr-00140 C18H14CrO~u Cr-00144 

[ 12155-42-9] 

~co 

~c~~o 
M 314.260 
Dark-green cryst. Sol. C6H6, insol. hexane. Mp 189-92°. 
Fischer, E.O. eta/, Chern. Ber., 1967, 100, 3084 (nmr) 
Mills, O.S. eta/, J. Organomet. Chern., 1968, 11, 151 (cryst 

struct) 
Muir, K.W. eta/, J. Chern. Soc. (B), 1968,467 (cryst struct) 

Ct,HtoCr03 
Tricarbonyl-776-phenantbrenechromium 

[ 12094-55-2] 

M 314.260 

/co 
Cr-CO 
"co 

Bright-orange cryst. Mp I 58-60°. 

Cr-00141 

King, R.B. eta/, J. Am. Chern. Soc., 1960,82,4557 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1967, 100, 3084 (synth) 
Muir, K.W. eta/, J. Chern. Soc., Dalton Trans., 1968,467 

(cryst struct) 
Mills, O.S. eta/, J. Organomet. Chern., 1968, 11, 151 (cryst 

struct) 

C11HuCrFe06 Cr-00142 
Pentacarbonyl(ferrocenylmetboxymetbylene)chromium, 9CI 

(Met hoxyferrocenylcarbene )pentacarbony lc hromi urn 
[31725-05-0] 

@-Fe-@-r=Cr(CO)s 

OMe 

M 420.121 
Purple cryst. (C6H6jheptane). Mp 170° dec. (softens at 

135°). 
Connor, J.A. eta/, J. Chern. Soc., Dalton Trans., 1972. 1470 

(synth, pmr, ir, uv, ms) 
Rausch, M.D. eta/, J. Organomet. Chern., 1973,51, I (synth, 

pmr. ir) 

CtsHtoCrOs Cr-00143 
Pentacarbonyl(diphenylmetbylene )chromium, 9CI 

[62589-11-1] 

(OC)sCr=CPh2 

M 358.270 
Air-sensitive black cryst. 
Fischer, E.O. eta/, Chern. Ber., 1977, 110,656 (synth) 
Doetz, K.H. eta/, Chern. Ber., 1977,110, 1555 (props) 
Doetz, K.H. eta/, J. Organomet. Chern., 1978, 157, C55 (props) 
Cooper, N.J. eta/, J. Am. Chern. Soc., 1981, 103,238 (synth, ir, 

nmr) 

Pentacarbonyl(etboxyruthenocenylmetbylene)cbromium, lOCI 

[75280-69-2) 

co ©- -@-
!/CO 

Ru Q C=Cr-CO 
1 \'co 

EtO CO 

M 479.371 
Orange-yellow cryst. (CH 2CI2/pentane). Mp 113°. 
Fischer, E.O. eta/, J. Organomet. Chern., 1980, 191, 261 (synth, 

ir, ms, pmr, cmr) 

C18H23CrNOsSn Cr-00145 
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[Di- tert-butyl(pyridine )tin ]pentacarbonylchromium 
[Bis(l ,1-dimethylethy/)(pyridine )tin ]pentacarbonyl­
chromium, 9CI. [(Pyridine)di-tert-butylstannanediyl]­
pentacarbon ylchromi urn 
[50982-07-5] 

M 504.069 

+ co 

0 //CO 
N-Sn-Cr-CO + \'CO 

co 

Pale yellow cryst. (hexane). 
Marks, T.J., J. Am. Chern. Soc., 1971,93, 7090 (synth, ir, pmr) 
Brice, M.D. eta/, J. Am. Chern. Soc., 1973,95,4529 (struct) 
Grynkewich, G.W. eta/, /norg. Chern., 1973, 12,2522 

(mossbauer, pe) 

Ct9Ht4CrFe03 Cr-00146 
Tricarbonyl(phenylferrocene )chromium, SCI 

Tricarbonyl [ 716- (ferroceny!benzene) ]chromium 

co 
!/CO 

@-Fe-@--Q"cr_co 

M 398.161 
Orangecryst. (heptane). Mp 147-50° dec. 
Gubin, S.P. eta/, J. Organomet. Chern., 1970, 22, 449 (synth, ir, 

pmr, polarog) 

Ct9Ht6Cr03 Cr-00147 
Tricarbonyl( 3-8-7J-[2.2]paracyclophane )chromium 

Tricarbony1[(I ,10,11 ,12,13,14-'T/)-tricyclo­
[8.2.2.24·1]hexadeca-4,6,!0,1 2,1 3,1 5-hexaene ]chromi­
um, /Oct 

[ 41354-64-7] 

M 344.330 
Air-stable cryst. (C6H6/pentane). Mp 253-5°. 
Cram, D.J. eta/, J. Am. Chern. Soc., 1960,82, 5721 (synth) 
Langer, E. eta/, Tetrahedron, 1973.29,375 (props) 
Cristiani, F. eta/, lnorg. Chim. Acta, 1975, 12, 119 (props) 
Kai, Y. eta/, Acta Crystallogr., Sect. 8, 1978, 34, 2840 (cryst 

struct) 
Langer, E., 1 a/, J. Organomet. Chern., 1979, 173, 47 (props) 



Ct9H33CrOsSi4Sn Cr-00148 
[Bis[bis(trimethylsilyl)methyl]tin]pentacarbonylchromium 

Pentacarbonyl [ [ [ (stannylenedimethylidyne )tetrakis [ tri­
methylsilanato ]](2- )-Sn]chromium, 9CI 

[41772-92-3] 

M 629.534 
Orange cryst. (hexane). Mp 120°. 
Cotton, J.D. eta/, J. Chern. Soc., Dalton Trans., 1976, 2275 

(synth, struct} 

C2oHt6Cr Cr-00149 
Bis[ ( l,2,3,4,4a,8a-7J )naphthalene ]chromium, lOCI 

[33085-81-3] 

M 308.342 
Black cryst. 
E1schenbroich, C. eta/, Angew. Chern., Int. Ed. Engl., 1977, 16, 

870 (props) 
Connor, J.A. eta/, J. Organornet. Chern., 1979, 179,331. 
Kundig, E.P. eta/, J. Chern. Soc., Dalton Trans., 1980, 991 

(synth, props) 

C2oHt6Cr2Ge06 Cr-00150 
(Dimethyldiphenylgermane )bis[ tricarbonylchromium] 

[75061-55-1] 

Q-GeMe2-Q 
Cr Cr 

oc' 1 'co oc' 1 'co co co 
M 528.925 
Yellow cryst. Mp 115-6°. 
Nage1berg, S.B. eta/, Organornetal/ics, 1982, 1, 851. 

C2oH44Cr 
Tetrakis(2,2-dimethylpropyl)chromium, 9CI 

Tetrakis(neopentyl)chromium. 
Tetraneopentylchromium 
[37007-84-4] 

M 336.564 
Maroon air-sensitive needles. M p 110°. 

Cr-00151 

Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1973, 770 
(synth) 

Cr-00148- Cr-00155 

C21Ht4Cr03 Cr-00152 
Tricarbonyl(diphenylmethylenecyclopentadiene)chromium 

Tricarbonyl [ [ [ (2 ,3 ,4,5-11 )-2 ,4-cyc/opentadien-1-yli­
dene ]phenylmethyl]benzene ]chromium, lOCI. Tricarbon­
yl( 116 -6 ,6-diphenylfu/vene )chromium 
[12248-79-2] 

M 366.336 
Brown needles. Mp 209°. 
Andrianov, V.G. eta/, Zh. Strukt. Khirn., 1977, 18, 3118 

(struct) 
Edelmann, F. eta/, J. Organornet. Chern., 1977, 134,31. 

C21HtsCrN06 Cr-00153 
Pentacarbonyl[[( diphenylmethylene)amino ]ethoxymethylene ]­

chromium, 9CI 

[54330-36-8] 

( OC)5Cr=C( OEt) N=CPh2 

M 429.349 
Bright-red cryst. Mp 88-90°. 
Doyle, M.J. eta/, J. Chern. Soc., Dalton Trans., 1974, 1494 

(synth, ir, nrnr) 

C21H24Cr03 Cr-00154 
Tricarbonyl( 716-octamethylnaphthalene )chromium 

[79391-56-3] 

M 376.415 
Dark-red cryst. 
Hull, J.W. eta/, Organornetallics, 1982, 1, 264 (synth, struct) 

CnH62Cr2P2Si4 Cr-00155 
Bis( trimethylphosphine )bis£1£-[ ( trimethylsilyl)methyl]]bis[ ( tri­

methylsilyl)methyl]dichromium, lOCI 
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[64216-75-7] 

M 605.013 
Deep-red air-sensitive cryst. (Et20). Mp 80-100° dec. 
Anderson, R.A. et a/, J. Chern. Soc., Dalton Trans., 1978, 446 

(synth) 
Hursthouse, M.B. eta/, J. Chern. Soc., Dalton Trans., 1978, 

1314 ( cryst struct) 



C2Jli22Ci'GeOs Cr-00156 
[Bis(2,4,6-trimethylphenyl)germylene]pentacarbonylchrom­

ium, lOCI 
(Dimesitylgermanediyl)pentacarbonylchromium 

[63428-34-2] 

M 503.010 
Pale-yellow needles {pet. ether). Mp 114°. 
Jutzi, P. eta/, Angew. Chern., Int. Ed. Engl., 1977, 16, 639. 

C24H2oCr04 Th 
JL-(Chromato-0, O')tetraphenyldithallium 

Bis(diphenylthal/ium )chromate 

{Phz TlhCr04 

M 833.182 

Cr-00157 

Yellow needles. Sol. Py, insol. H20. Mp 290° {explodes). 
I> Toxic, explodes on heating 

Goddard, A. E., J. Chern. Soc., 1922, 482 (synth) 

C24H20Cr20~n Cr-00158 
(Dibenzyldimethylstannane )bis[ tricarbonylchromium I 

[81496-90-4] 

o-CH2SnMe2CH2-o 

Cr Cr 
oc" 1 'co oc,..... 1 'co 

co co 
M 627.100 
Yellow cryst. Mp 189-91 o. 

Nagelberg, S.B. eta/, Organornetal/ics, 1982, 1, 851. 

C2~24Cr2 Cr-00159 
[IL-[{1,2,3,4-17:5,6, 7,8-17 )-1,3,5, 7 -Cyclooctatetraene­

lbis(l,2,3,4-77 )-1,3,5, 7 -cyclooctatetraene ]dichromium, 9CI 
Tris { cyclooct atetraene )dichromi urn 
[ 59982-80-8] 

M 416.446 
Air-sensitive black cryst. 
Brei!, H. eta/, Angew. Chern., Int. Ed. Engl., 1966, 5, 898 

(synth) 
Brauer, D.J. eta/, Inorg. Chern., 1976, 15, 2511 (synth, cryst 

struct) 

Cr-00156 - Cr-00163 

C24H3oCr204 Cr-00160 
T etracarbony Ibis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethy 1-2,4-cy­

clopentadien-1-yl]dichromium, lOCI 

[37299-12-0] 

M 486.491 
Four "semi-bridging" carbonyls in cryst. Deep-green 

cryst. {hexane). Dec. >200°. 
King, R.B. eta/, J. Organornet. Chern., 1979, 171, 53 (synth, ir, 

props) 
Robbins, J.L. eta/, lnorg. Chern., 1981, 20, 1133 (uv) 

C26H11Cr03P Cr-00161 
Tri carbonyl[ ( 1 ,2,3,4,5,6-71 )-2,4,6-tripheny lphosphorin ]chro­

mium, 9CJ 
Tricarbonyl { 7]6 - 2,4 ,6-triphenylphosphabenzene )chromi-
urn 
[36153-02-3] 

M 460.388 
Ir, nmr and ms suggest 1r-bonded ring. Dark red-brown 

cryst. Mp 156-7°. 
Deberitz, J. eta/, Chern. Ber., 1970,103,2541 (synth) 
Varenkamp, H. eta/, Chern. Ber., 1972, 105, 1148 (struct) 
Niith, H. eta/, Chern. Ber., 1973,106,2227 (struct) 
Liickoff, M. eta/, Angew. Chern., Int. Ed. Engl., 1976, 15, 503. 

C2~2oCr03Pb Cr-00162 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)( triphenylplumbyl)­

chromium 
( Tripheny I plumby l) ( cyclopent ad ieny I) t ricarbony !chro­
mium 

M 639.638 
Yellow solid (CH 2Cl2). Mp 195-7° dec. 
Patil, H.R.H. eta/, lnorg. Chern., 1966,5, 1401. 

C2~21CrNOsSi Cr-00163 
Pentacarbonyl[ ( dimethylamino )( triphenylsilyl)methylene ]chr­

omium, 9CJ 
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[60674-48-8] 

M 507.537 
Yell ow cryst. 
Fischer, E.O. eta/, J. Organornet. Chern., 1976, 113, C31 

(synth) 
Fischer, E.O. eta/, Chern. Ber., 1977,110,3467 (synth) 
Fischer, E.O. eta/, J. Organornet. Chern., 1979, 168, 53 (nrnr) 



Cz~uCrOPS Cr-00184 
(f/6-Benzene)(carbonotbioyl)carbonyl(tripbenylpbosphine)cbr­

omium, lOCI 

[63590-28-3] 

M 464.481 
Orange-brown cryst. Mp 120-4° dec. 
Jaoven, G., Tetrahedron Lett., 1973,5159. 
Jaoven, G. eta/, J. Organornet. Chern., 1974,72,377. 
Butler,I.S. et at, J. Organornet. Chern., 1977, 133, 59. 

Cz~JoCrz06 Cr-00165 
Hexacarbonylbis[(1,2,3,4,5-7J )-1,2,3,4,5-pentametbyl-2,4-cy­

clopentadien-1-yl]dicbromium, lOCI 

[70605-18-4] 
As Hexacarbonylbis( f]s- 2,4-cyclopentadien-1-yl)di­

chromium, Cr-00129 with 

R =CH3 

M 542.511 
Deep-purple, v. air-sensitive cryst. (C6H6). 

King, R.B., Coord. Chern. Rev., 1976,20, 155 (synth) 
King, R.B. et at, J. Organornet. Chern., 1979, 171,53 (synth, 

prnr) 

Cz7H36CrN3 Cr-00166 
Tris[[2-( dimetbylamino )pbenyl]methyl-C,N]cbromium, lOCI 

[64061-47-8] 

Me 

1/~0 
M(Y-'N/Cr,N...JVI 

I \ U Me Me 

M 454.598 
Red cryst. (CHzClz). f.terr = 3.6 BM. 

I> Pyrophoric 
Manzer, L.E., J. Organornet. Chern., 1977, 135, C6 (synth, 

props) 
Lukehart, C.M. et at, J. Organornet. Chern., 1979, 179, C9 

(props) 

Cr-00164 - Cr-00169 

C18H38CrN,.Siz61 Cr-00187 
Bis(2,2' -bipyridine-N,N')bis[ (trimethylsilyl)methyl]chromi­

um(l+), 9CI 

M 538.802 (ion) 
f.tB = 3.64 BM. 
Iodide: [41678-48-2]. 

C:zsH33CriN4Si1 M 665.707 
Red cryst. 

Daly, J.J. eta/, Helv. Chirn. Acta, 1973, 56, 503 (synth, cryst 
struct) 

Daly, J.J. et at, J. Chern. Soc., Dalton Trans., 1973, 1497. 

Cz9H16CrFeN04P Cr-00188 
Tetracarbonyl( 1-[( dimetbylamino )methyl]-2-( diphenylphos­

phino )ferrocene-N,P]chromium, 9CI 

[55960-25-3] 

M 591.345 

Ph COCO 
' ' !. .... co 

~. P:J c~~? 
~Fet.Qr-' 

Cryst. (MezCO/pet. ether). Mp 160-4°. 
Kotz, J.C. et at, J. Organornet. Chern., 1975,84, 255 (synth, ir, 

prnr) 

C30H14Cr04P1 Cr-00189 
Tetracarbonyl( 1,2-etbanediylbis[ dipbenylphospbine ]-P,P']­

cbromium, lOCI 
[1,2-Bis(dipheny/phosphino )ethane] tetracarbonylchro­
mium 
[29890-04-8] 
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M 562.461 
Yellow cryst. Mp 211°. 
Chatt, J. eta/, J. Chern. Soc., 1961,4980 (synth) 
Grim, S.O. et at, Inorg. Chern., 1974, 13, 1095 (synth, nrnr) 
Cohen, M.A. eta/, Inorg. Chern., 1976, IS, 1417 (synth, props) 
Brisdon, B.J. et at, J. Mol. Struct., 1977,41, 99 (ir) . 
Gaebehein, H. eta/, J. Organornet. Chern., 1978, 156, 389 (ir) 
Treichel, P.M. et at, Inorg. Chirn. Acta, 1979, 33, 171 (synth) 



C30H24Cr04P261 Cr-00170 
Tetracarbonyl[ 1,2-ethanediylbis( diphenylphosphine ]-P, P']­

chromium(l + ), 9CI 
Tetracarbonyl [ 1 ,2 -bis( diphenylphosphino )ethane] chro­
mium(J+) 

M 562.461 (ion) 
Hexafluorophosphate: [37757-22-5]. 

C30H14CrF60 4P3 M 707.425 
Deep-purple cryst. 

Johnson, B.F.G. eta/, J. Organomet. Chern., 1972, 40, C36 
(synth) 

C30H39Cr03 
Triphenyltris( tetrahydrofuran)chromium, SCI 

[ 13986-68-0] 

[CrPh3(THFh] 

M 499.632 
Red air-sensitive cryst. 

Cr-00171 

Herwig, W. eta/, J. Am. Chern. Soc., 1957,79, 6561; 1959,81, 
4798 (synth) 

Whitesides, G.M. eta/, J. Am. Chern. Soc., 1970, 92, 5625 
(props) 

Seidel, W. eta/, Z. Chern., 1971, 11, 932 (props) 

C32H26CrN461 Cr-00172 
Bis(2,2' -bipyridine-N,N')diphenylchromium( 1 + ), 9CI 

~?c 
'Cr' 

~so 
M 518.580 (ion) 
Iodide: [25839-19-4]. 

C3:zH:z6CriN4 M 645.485 
Red cryst. J.LB = 3.80 BM. 

Ql 

Muller, H., z. Chern., 1969,9,311 (synth) 
Sneeden, R.P.A. eta/, J. Organomet. Chern., 1973, 47, 125 

(synth) 

Handle all chemicals with care 

Cr-00170- Cr-00175 

C3:zH:zsCrFe:z Cr-00173 
Bis[( 176-phenyl)ferrocene ]chromium, lOCI 

(I, I 1 -Diferrocenyldi -1r -benzene )chromium 
[67574-52-1] 

n® 

~(cjl 
Fe Cr Fe 

©(:);--@ 
n = 0 

M 576.263 
lsol. as the oxidation product 89776-1. 
Sheveler, Yu.A. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1981,1414 (synth) 

C32H2sCrFe26l Cr-00174 
Bis[( 176-phenyl)ferrocene ]chromium( I+), lOCI 

(I ,I 1 -Diferrocenyldi-7r-benzene)chromium(J +) 
As Bis[(7J6-phenyl)ferrocene]chromium, Cr-00173 with 

n=l 

M 576.263 (ion) 
Iodide: [75826-53-8]. 

C3:zH:zsCrFe2I M 703.168 
Red-brown lustrous cryst. (MeOH). Mp 132-4°. 

Tetraphenylborate: [79102-83-3]. 
Cs6H4sBCrFe:z M 895.495 
No phys. props. reported. 

Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 
1978, 1420 (synth, esr, mossbauer) 

Shevelev, Yu.A. eta/, lzu. Akad. Nauk SSSR, Ser. Khim., 
1980, 1414; 1981, 1414 (synth, ir, uu, esr) 

C32H36Cr:zOs Cr-00175 
Tetrakis[J.L-(2,6-dimethoxyphenyi-C:O)]dichromium, lOCI 
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[ 64836-05-1] 

M 652.624 

MeOrOl 

1;&-1)0 
~~/~r_~/Cr OMe 

v-t"Me 

Se DOMe 

Orange air-sensitive cryst. (THF /hexane). 
Cotton, F.A. eta/, Inorg. Chim. Acta, 1977, 25, Ll 05. 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1977,99, 7372. 
Cotton, F.A. eta/, lnorg. Chern., 1978, 17,2087 (synth, cryst 

struct) 



C38H30CriN03P2 Cr-00177 
Dicarbonyliodonitrosylbis( triphenylphosphine )chromium, 9CI 

[60020-27-1] 

[Cr(CO)z(PPh3)z(NO)I] 

M 789.508 
Yellow solid. Mp > 100° dec. 
Connelly, N.G. eta/, J. Chern. Soc., Dalton Trans., 1976,699 

(synth, props) 

Cr-00177- Cr-00178 

C40Hs2Cr Cr-00178 
Tetrakis(2-methyl-2-phenylpropyl)chromium, 9CI 

[37007-87-7] 
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M 584.847 
Purple air-sensitive prisms. Sol. hexane. M p 120° dec. 
Gramlich, V. eta/, J. Organornet. Chern., 1973,61, 247 (cryst 

struct) 
Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1973, 770 

(synth) 



Dy Dysprosium S. A. Cotton 

Dysprosium (Fr., Ger.), Disprosio (Sp., Ita!.), ,llHcnpmHH (Disprozii) (Russ.), ::; .A 7"o ~ '7 b. (Japan.) 

Atomic Number. 66 

Atomic Weight. 162.50 

Electronic Configuration. [Xe] 4j10 6s2 

Oxidation State. + 3 

Coordination Number. 6 or greater. 

Colour. Mainly yellow, but some are colourless. 

Availability. Available starting materials are Dyz03 and an­
hydrous DyCb. See also under Lanthanum. 

Handling. See under Lanthanum. 
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Toxicity. See under Lanthanum. 

Isotopic Abundance. t60Dy, 2.29%; I61Dy, 18.88%; t62Dy, 
25.53%; t63Dy, 24.97%; t64Dy, 28.18%. 

Spectroscopy. 1 H nmr spectra of dysprosium compounds show 
very large paramagnetic shifts with very broad lines and as yet, 
no data on organodysprosium compounds are available. See 
also under Lanthanum. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 



CsHsChDy Dy-00001 
Dichloro( 115- 2,4-cyclopentadien-1-yl)dysprosium 

Cyclopentadienyldysprosium dichloride 

M 298.501 
Tris-THF adduct: 

(C5H5)DyCh 

Ct7Ht9ChDy03 M 504.741 
Colourless cryst. Mp 85-90° dec. 
Extremely air-sensitive. IL = 11.81~-LB· Struct. probably 

Manastyrskyj, S. eta/, Inorg. Chern., 1963, 2, 904 (synth) 

CtoHtoCIDy Dy-00002 
Chlorobis( 115- 2,4-cyclopentadienyl)dysprosium 

M 328.142 
Dimeric. 
Dimer: [ 60482-7 4-8]. Di-~J--chlorotetrakis( 115-2,4 -cy­

c/opentadien-1-y/)didysprosium, 9CI. 

C2oH20CizDY2 M 656.284 
Yellow cryst. Sol. THF. Mp 343-6°. Dec. in air. Sub!. 
in vacuo. IJ-err = 10.6~J-s. 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85,672 (synth, ir) 

CnH13Dy Dy-00003 
Bis( 715-2,4-cyclopentadien-1-yl)methyldysprosium 

M 307.724 
Dimeric. 
Dimer: [60997-41-3]. Tetrakis( 115-2 ,4-cyc/opentadieny/)­

-di-~J--methy/didysprosium, 9CI. 

C22H26DY2 M 615.447 
Pale-yellow cryst. Sol. CH2C}z, C6H6, toluene. Dec. 
> 165°. Air-sensitive. ~J-eff= 9.9~J-s. 

Holton, J. eta[, J. Chern. Soc., Dalton Trans., 1979, 54 (synth, 
ir) 

CtsHtsDY Dy-00004 
Tris( .,S-2,4-cyclopentadien-1-yl)dysprosium, 9CI 

Tricyc/opentadienyldysprosium 
[ 12088-04-9] 

M 357.784 
Yellow cryst. Sol. THF. Mp 302°. Hydro!. by H20. Sub!. 

at 220° in vacuo. ILeff = IO.O~J-s. 
/socyanocyclohexane adduct: [37298-98-9]. Tris(2,4-

cyclopentadien-1-yl)isocyanocyc/ohexanedysprosium. 

Dy-00001 - Dy-00006 

C22HuDyN M 466.954 
Sol. C6H6. Mp 163°. 

Birmingham, J.M. eta/, J. Am. Chern. Soc., 1956,78,42 
(synth) 

v. Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972,76,995. 
Aleksanyan, V.T. eta/, J. Raman. Spectrosc., 1974,2, 345 

(raman) 

C2oHt9Dy03W Dy-00005 
[1-L-(Carbonyl-C, O)]bis[(1,2,3,4,5-f1)-1-methyl-2,4-cyclopen­

tadien-1-yl) tricarbonyl( .,S-2,4-cyclopentadien-1-yl)tung­
sten ]dysprosium, 9CI 

(H3CC5H4)zDyW(C5H5)(COh 

M 653.718 
Nitrosylated by N-methyl-N-nitroso-p-toluenesulfonam­

ide to give (C5H5)W(CO)zNO. Sol. THF, DMSO. Mp 
>220° dec. Air- and moisture-sensitive. 

Crease, A.E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

C21H2tDY Dy-00006 
Triindenyldysprosium 
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Tris(J ,2,3,3a,7a-T/ )-1 H-inden-1-y/dysprosium 

M 507.963 
May be a mono- or trihapto complex. 
THF adduct: [22696-75-9]. 

C3tH29DyO M 580.070 
Pale-tan solid. Sol. THF. IL = 9.951-LB· 

Tsutsui, M. eta/, J. Am. Chern. Soc., 1969,91, 3175 (synth) 



ErErbium S. A. Cotton 

Erbium (Fr., Ger.), Erbio (Sp., Ita!.), 3p6Hi1: Erbii) (Russ.), .I. lv t: '/ J., (Japan.) 

Atomic Number. 68 

Atomic Weight. 167.26 

Electronic Configuration. [Xe] 4f12 6s2 

Oxidation State. + 3 

Coordination Number. 6 or greater, but less in compounds with 
bulky ligands such as -CH2SiMe3, -C(CH3h 

Colour. Pink. 

Availability. Available starting materials are Er20 3 and an­
hydrous ErCh. See also under Lanthanum. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 
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Isotopic Abundance. 162Er, 0.14%; 164Er, 1.56%; 166Er, 33.41%; 
167Er, 22.94%; 168Er, 27.07%; 170Er, 14.88%. 

Spectroscopy. The resonances in 1 H nmr spectra of orga­
noerbium compounds are very broad with large paramagnetic 
shifts. 

Erbium compounds have electronic spectra with certain 
hypersensitive peaks, where the intensity in particular is af­
fected by the environment. See for example Pappalardo, R., 
J. Chern. Phys., 1968, 49, 1545. 

Analysis. See under Lanthanum. 

References. See under Lanthanum for general references, and 
also, for 1 H nmr spectra, the following: 

Schumann, H. eta/., J. Organornet. Chern., 1978, 146, C5. 



CsHsCI:zEr 
Dicbloro(.,S-2,4-cyclopentadien-1-yl)erbium 

Cyclopentadienylerbium dichloride 

Co~tl(J 
c(l 
00 

THF adduct 

M 303.261 
Tris-THF adduct: [81703-54-0]. 

CnH:z,ChErOJ M 519.580 

Er-00001 

Pink cryst. Sol. THF, sl. sol. C6H6. Mp 91-4°. Dec. by 
air and moisture. 1J. = 9.68/J.a. 

Manastyrskyj, S. eta/, lnorg. Chern., 1963,2,904 (synth, ir) 
Day, C.S. eta/, Organometal/ics, 1982, I, 998 (struct) 

C'"tsEreee 
Hexametbylerbate(3-) 

M 257.468 (ion) 

Er-00002 

Tris [ (tetramethylethylenediamine )lithium] salt: 
[66862-11-1 ]. 
C:wH~rLi3N6 M 626.909 
Pink cryst. Sl. sol. Et20. Mp 138-9° dec. Extremely 
air- and moisture-sensitive. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1978, 17, 
276; 1981,20, 120 (synth, struct) 

CsHsCIEr 
( 'f/4-1,3,5, 7-Cyclooctatetraene)cbloroerbium 

(CsHs)ErCl 

M 306.864 
THF adduct: ( 118-1 ,3 ,5 ,7 -Cyclooctatetraene )­

ch/oro( tetrahydrofuran )erbium. 
CuHt,ClErO M 378.971 

Er-00003 

Pink powder. Sol. THF. Presumably dimeric by 
analogy with Chloro(cyclooctatetraene)cerium, Ce-
00001. 

Wayda, A.L., Organornetallics, 1983,2,565 (synth, ir) 

CtoHtoCIEr 
Cblorobis(.,S-2,4-cyclopentadien-1-yl)erbium 

[53224-35-4] 

M 332.902 
Dim eric. 

Er-00004 

Dimer: Dich/orotetrakis( 715-2 ,4-cyclopentadien-1-yl)­
dierbium, 9CI. 
C:zoH:zoCl:zEr:z M 665.804 
Pink cryst. Sol. THF. Mp >200° dec. Dec. in air. Subl. 
in vacuo. /J.eff = 9.79/J.a. 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85,672 (synth, ir) 
Marks, T.J. eta/, lnorg. Chern., 1916, 15, 1302 (synth) 

Er-00001 - Er-00008 

CuH13Er 
Bis(.,S-2,4-cyclopentadien-1-yl)metbylerbium 

[61127-35-3] 

Er-00005 

M 312.484 
Dim eric. 

@/~@ 
Er Er 

@\fe@ 

Dimer: Tetrakis(71S-2,4-cyclopentadien-1-yl)di­
IJ.·methy/dierbium. 
C:z:zHl6Er:z M 624.967 
Active catalyst for catalytic polymerisation of ethene. 
Convenient source for making alkynides. Pink cryst. 
Sol. THF, toluene, C6H6, CHzC}z. Mp > 150° dec. /J.eff 
= 9.41/J.a (295°K), oxygen- and moisture-sensitive. 

Ely, N.M. eta/, lnorg. Chern., 1915, 14, 2680 (synth, ir) 
Ballard, D.G.H. eta/, J. Chern. Soc., Chern. Comrnun., 1978, 

994 (use) 
Holton, J. eta/, J. Chern. Soc., Dalton Trans., 1919, 54 (synth, 

uv, ir, ms) 
Evans, W.J. eta/, J. Organomet. Chern., 1980,202, C6 (use) 

CuCoJErOu 
Tris(tetracarbonylcobalto)erbium, SCI 

Er-00006 

Er[Co(C0)4h 

M 680.184 
Tetrakis-THF complex: [34216-63-2]. 

C:zsH3:zCo3ErOt6 M 968.611 
Struct. not yet established. Dark-red solid. Mp 138-
400 dec. Air- and water-sensitive. 

Marianelli, R.S. eta/, J. Organomet. Chern., 1971,32, C41 
(synth, ir) 

Cullt4CIEr 
Cblorobis(.,S-metbylcyclopentadienyl)erbium 

Er-00007 

M 360.956 
Dimeric. 
Dimer: Di-!J.-ch/orotetrakis[(J ,2,3,4,5-71)-1-methy/-

2 ,4-cyclopentadien-1-y/]dierbium. 
CuH:zaCl:zEr:z M 721.911 
Pink cryst. Sol. C6H6, THF. Mp 119-22°. Dec. in air. 
Subl. in vacuo. 

Maginn, R.E. et a/, J. Am. Chern. Soc., 1963, 85, 672 (synth) 

CuHJJErSh 
Tris[(trimetbylsilyl)metbyl]erbium 

Er-00008 
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Er(CHzSiMe3h 
M428.909 
Bis-THF complex: [67483-83-4]. Bis(tetrahydrofuran)­

tris [ (trimethylsilyl)methyl] erbium. 
C:zoH49Er01Si3 M 573.122 
Pink cryst. Sol. hexane. M p 49-51 °. 

Tris-THF(?) complex: [66228-53-3]. Tris(tetrahydro­
furan )tris [ ( trimethylsilyl)methyl]erbium. 



C:uH57ErO~h M 645.229 
Pink cryst. Sol. pentane, THF. Air-sensitive, unstable 
>30°. p. = 9.2p.s. Possibly identical with the his-com­
plex above. 

Atwood, J.L. eta/, J. Chem. Soc., Chem. Commun., 1978, 140 
(synth, ir) 

Schumann, H. eta/, J. Organomet. Chem., 1978,146, C5 
(synth, ir,pmr) 

Ct..Ut9Er Er-00009 
tert-Butylbis(.,S-cyclopentadienyl)erbium 

(Bis-71 5-2 ,4-cyc/opentadien-1-y/)(1 ,1-dimethy/ethy/)er­
bium, lOCI. Bis(cyc/opentadienyl)(tert-butyl)erbium 

M 354.564 
THF complex: [78683-33-7]. 

CtaH21ErO M 426.671 
Pink cryst. Sol. THF, toluene. Mp >40° dec. 
Extremely air- and moisture-sensitive. 

Evans, W.J. eta/, J. Chem. Soc., Chem. Commun., 1981,292 
(synth, ir) 

Schumann, H. eta/, Organometal/ics, 1982, I, 1194 (synth, ir) 

Ct..U:uErSi Er-00010 
Bis(.,S-1,4-cyclopentadien-1-yll(trimetbylsilyl)metbyl]er­

bium 

M 384.665 
THF complex: [82311-89-5]. 

CtaHDErOSi M 456.772 
Light-brown solid. Sol. THF, C6H6, toluene. Mp "'50° 
dec. Extremely sensitive to moisture and oxygen. 

Schumann, H. eta/, Organometallics, 1982, 1, 1194 (synth, ir) 

CtsHtsEr 
Tris(.,S-1,4-cyclopentadien-1-yl)erbium, 9CI 

Tricyclopentadienylerbium 
[39330-74-0] 

@A@ 
Er 

@ 
M 362.544 

Er-00011 

Pink cryst. Sol. THF. Mp 285°. Hydrol. by H20. Subl. at 
200° in vacuo. #Leer= 9.44p.s. 

lsocyanocyc/ohexane complex: [37298-99-0]. Tris(2,4-
cyc/opentadien-l-yl)isocyanocyc/ohexaneerbium. 
CuH~rN M 471.714 
Sol. C6H6. Mp 168°. 

Birmingham, J.M. eta/, J. Am. Chem. Soc., 1956, 78, 42 
(synth) 

Er-00009 - Er-00015 

Pappalardo, R., J. Chem. Phys., 1968,49, 1545 (uv) 
v. Ammon, R. eta/, Ber. Bunsenges. Phys. Chem., 1972, 76, 995. 
Aleksanyan, V.T. eta/, J. Organomet. Chem., 1977, 131, 251 

(raman) 

C1'"19Er Er-00012 
Bis(2,4-cyclopentadien-1-yl)(3,3-dimetbylbutynyl)erbium 

[76747-86-9] 

M 378.586 
Dimeric. 
Dimer: Tetrakis( 715-2 ,4-cyclopentadien-1-yl)bis [p.­

( 3,3 -dimethylbutynyl) ]dierbi urn. 
C32H31Erz M 757.172 
Pink solid. Sol. THF. Extremely air- and moisture­
sensitive. 

Evans, W.J. eta/, J. Organomet. Chem., 1980,202, C6 (synth, 
ir) 

Atwood, J.L. et a/,Jnorg. Chem., 1981, 20, 4115 (synth, struct, 
ir, uv) 

Ct'"36Er6 Er-00013 
Tetra- tert-butylerbate( 1-) 

Tetrakis(l ,I -dimethylethyl)erbate(l-) 

M 395.720 (ion) 
Li salt, tetra-THF complex: [68893-45-8]. 

C32H68ErLi04 M 691.088 
Pink solid. Sol. Et20, THF. Mp 60° dec. (in vacuo). V. 
air- and moisture-sensitive. #Leff = 9.7p.8 . 

Wayda, A.L. eta/, J. Am. Chem. Soc., 1978, 100, 7119 (synth, 
ir, uv) 

CtaHtsErOJW Er-00014 
[p.-(Carbonyi-C,O)]bis(.,S-2,4-cyclopentadien-1-yl)[ dicarbon­

yl( 715-2,4-cyclopentadien-1-yl)tungsten ]erbium 
[39477-06-0] 

M 630.425 
Nitrosylated by N-methyl-N-nitroso-p-toluenesulfonam­

ide to afford (C5H5)W(COhNO. Sol. THF, DMSO. 
Air- and moisture-sensitive. Dec. > 220°. 

Crease, A.E. eta/, J. Chem. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

CtsHJOErz Er-00015 
Tris(3-hexyne)dierbium 

(H3CCH2CH2CH2C==CH)3Er2 

M 580.955 
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Catalyst for homogeneous hydrogenation of alkenes and 
alkynes. Dark-brown solid. Sol. C6H6. Yields hexane 
and hexene on themolysis at 220°. 

Evans, W.J. eta/, J. Chem. Soc., Chem. Commun., 1979, 1007 
(synth, ir, use) 

CWI~re 
Tetrakis(3,3-dimetbyl-1-butynyl)erbate(l-) 

C(CH3h 
I 

~ 
I 

(HJChC-C::C-Er-C::C-C(CH3h 

t 
Ill 

1 
C(CH3h 

M 491.808 (ion) 
Li salt, THF complex: [76565-26-9]. 

C211HuErLiO M 570.856 
Pink solid. Sol. THF, pentane. P.cff 9.79p.s. 

Er-00018 

e 

Evans, W.J. eta/, J. Organomet. Chem., 1980,202, C6 (synth, 
uv, ir) 

CJ011330Er39 Er-00017 
p.-Cblorobexakis(.,S-2,4-cyclopentadien-1-yl)di-p.-by­

dro-p.J-bydrotrierbate(l-) 

e 

M 930.824 (ion) 
li salt, tetra-THF complex: [80795-37-5]. 
C~65ClEr3Li04 M 1226.191 
Pink prisms. Extremely air- and moisture-sensitive. 

Evans, W.J. et a/,J. Am. Chem. Soc., 1982, 104,2015 (synth, 
struct, ir) 
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Er-00016 - Er-00018 

C3:z~r:zO:z Er-G0018 
Tris(1,3,5, 7-cyclooctatetraene)bis(tetrabydrofuran)dierbium 

[65101-97-5] 

Q 
©J-© 

Er Q 

© 
M 791.187 
Struct. assigned by analogy with (p.-((1,2-

17: 1 ,2,3,4,5,6, 7,8-17 )-1,3,5, 7-Cyclooctatetraene ]­
[bis( 178-1 ,3,5, 7 -cyclooctatetraene )bis( tetrahydrofu­
ran)dineodymium, Nd-00012. Reddish-brown cryst. 
Sol. THF. Extremely air- and moisture-sensitive, 
inflames in air. JLcff = 9.31p.s. 



Eu Europium S. A. Cotton 

Europium (Fr., Ger.), Europio (Sp., Ita!.), Espomni (Yevropii) (Russ.), .:L-a e '/ t.. (Japan.) 

Atomic Number. 63 

Atomic Weight. 151.96 

Electronic Configuration. [Xe] 4f' 6s2 

Oxidation States. +2, +3, the latter being more common. 

Coordination Number. 6 or greater. 

Colour. Usually brown or yellow. 

Availability. Available starting materials are Eu20 3 and an­
hydrous EuCh. See also under Lanthanum. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 
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Isotopic Abundance. 151 Eu, 47.8%; 153Eu, 52.18%. 

Spectroscopy. The 1H nmr spectra of Eu(lll) (4/') compounds 
display large paramagnetic shifts. It is anticipated that lines 
in the 1 H nmr spectra of Eu(II) compounds would be too broad 
to give useful information, owing to the long relaxation times 
involved. 

151 Eu, I = ~. should be amenable to Moss bauer spectros­
copy. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 



CsHsCizEu Eu-00001 
Dicbloro(.,S-2,4-cyclopentadien-1-yl)europium 

Cyclopentadienyleuropium dichloride 

M 287.961 
Ttis-THF adduct: 

(CsHs)EuCiz 

C11H:t,Cl:zEu03 M 504.280 
Purple cryst. Darkens > 50°. Extremely air-sensitive. 
f.Lerr = 4.24f.LB· Struct. probably resembles Dichloro(7J5-
2,4-cyclopentadien-l-yl)erbium, Er-00001. 

Manastyrskyj, S. eta/, lnorg. Chem., 1963,2,904 (synth) 

CsHsEu Eu-00002 
rf-1,3,5, 7-Cyclooctatetraeneeuropium 

(CsHs)Eu 
M 256.111 
Orange solid. Sol. Py, DMF giving red solns. Extremely 

sensitive to air and water. Does not sub!. Stable to 
500°. 

Hayes, R.G. eta/, J. Am. Chem. Soc., 1969,91,6876 (synth, 
epr) 

CtoHtoEU 
Bis(.,S-2,4-cyclopentadien-1-yl)europium 

Dicyclopentadienyleuropium. Europocene 

@-Eu-@ 
M 282.149 

Eu-00003 

Yellow. Sol. THF. Sub!. at 400° in vacuo. f.Leff = 7.63f.LB· 
Fischer, E.O. eta/, J. Organomet. Chem., 1965,3, 181 (synth, 

ir) 
Aleksanyan, V.T. eta/, J. Organomet. Chem., 1977, 131, 113 

(il:) 

Eu-00001 - Eu-00005 

CtsHtsEU 
Tris(.,S-2,4-cyclopentadien-1-yl)europium, 9CI 

Tricyclopentadieny/europium 

Eu-00004 

M 347.244 
Brown cryst. Stable in vacuo up to 70°. 
THF solvate: Mahogany-brown cryst. (THF). 
Cyclohexylisocyanide adduct: [37299-00-6]. Sol. C6H6. 

Mp 150°. · 
Manastyrskyj, S. eta/, lnorg. Chem., 1964,3, 1647. 
Tsutsui, M. eta/, Z. Naturforsch., B, 1966,21, I (synth) 
von Ammon, R. et a/, Ber. Bunsenges Phys. Chem., 1972, 76, 

995 (nmr, ir) 

C:lo830Eu 
Bis(pentamethylcyclopentadienyl)europium 

Decamethyleuropocene 

Eu-00005 
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M 422.417 
THF complex: [74282-45-4]. 

C14H33EuO M 494.524 
Red prisms. Sol. toluene. Mp 178-81°. 

Complex with lEt20 + 1 THF: [74282-44-3]. 
C31H53Eu03 M 642.768 
Red cryst. Sol. Et20, hydrocarbons. Mp 181-2°. f.Leff = 
7.99f.LB· 

Tilley, T.D. eta/, lnorg. Chem., 1980, 19,2999 (synth, ir) 



Gd Gadolinium S. A. Cotton 

Gadolinium (Fr., Ger.), Gadolinio (Sp., ltal.}, faAOJIHHHH (Gadolinii) (Russ.), ii F ') .=? J,. (Japan.) 

Atomic Number. 64 

Atomic Weight. 157.25 

Electronic Configuration. [Xe] 4f' 5dl 6sz 

Oxidation State. + 3 

Coordination Number. 6 or greater. 

Colour. Colourless or yellow. 

Availability. Available starting materials are Gd20 3 and an­
hydrous GdCh. See also under Lanthanum. 

Handling. See under Lanthanum. 
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Toxicity. See under Lanthanum. 

Isotopic Abundance. 154Gd, 2.15%; 155Gd, 14.73%; I56Gd, 
20.47%; 157Gd, 15.68%; I58Gd, 24.87%; I60Gd, 21.90%. 

Spectroscopy. See also under Lanthanum. 
Owing to long relaxation times for Gd(III) ( 4f'), 1 H nmr 

spectra are too broad to be observed. With the 8S ground state, 
esr spectra should be capable of giving useful information about 
the environment of Gd(III) in organometallics. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 



CsHsCizGd Gd-00001 
Dicbloro(.,S-2,4-cyclopentadien-1-yl)gadoHnium 

Cyc/opentadienylgadolinium dichloride 

M 293.251 
Tris-THF adduct: 

(CsHs)GdCh 

C17Hz,Cl2Gd03 M 509.570 
Lavender cryst. Mp 82-6° dec. Extremely air-sensitive. 
Struct. probably resembles Dichloro(715-2,4-
cyclopentadien-1-yl)erbium. 

Manastyrskyj, S. eta/, Inorg. Chern., 1963,2, 904 (synth) 

CtoHtoCIGd Gd-00002 
Cblorobis( .,S-2,4-cyclopentadien-1-yl)gadoHnium 

Chlorodicyclopentadienylgadolinium. Dicyclopenta­
dienylgado/inium chloride 

M 322.892 
Dimeric. 
Dimer: [11087-14-2]. Di-p.-chlorotetrakis(715-2,4-cy­

clopentadien-l-yl)digadolinium, 9CI. 
CzoHzoClzGd1 M 645.784 
Colourless cryst. Sol. THF. Dec.> 140°. Dec. by air. 
Subl. in vacuo. P.err = 8.86p.s. 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85,672 (synth, ir) 
Green, J.C. eta/, J. Organomet. Chern., 1981,211, 329 (pe) 

CtlHt4CIGd Gd-00003 
Cblorobis(.,S-methylcyclopentadienyl)gado6nium 

M 350.946 
Dimeric. 
Dimer: Di-p.-ch/orotetrakis( 715-J-methy/-2 ,4-cyclopen­

tadien-1-yl)gado/inium, 9CI. Colourless cryst. Sol. 
C6H6, THF. Mp 188-97°. Subl. in vacuo, air-sensitive. 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85,672 (synth) 

CtsHtsGd Gd-00004 
Tris(.,S-2,4-cyclopentadien-1-yl)gadolinium, 9CI 

Tri-1r-cyclopentadieny/gadolinium, BCI 

[1272-21-5] 

M 352.534 
Pale-yellow cryst. Mp 350°. Subl. at 200-5° in vacuo, 

hydrol. by H20. 
THF adduct: [75038-98-1]. White cryst. Sol. THF. Air­

sensitive. 
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Gd-00001 - Gd-00006 

Cyclohexylisocyanide adduct: [37299-01-7]. Sol. C6H6• 
Mp200°. 

Wilkinson, G. eta/, J. Am. Chern. Soc., 1954,76,6210 (synth) 
Von Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972,76, 

995 (ir) 
Devyatykh, G.G. eta/, Dok/. Akad. Nauk. SSSR, 1973, 208, 

1094 (ms) 
Aleksanyan, V.T. eta/, J. Organomet. Chern., 1977, 131,251 

(raman) 
Rogers, R.D. eta/, J. Organomet. Chern., 1980, 192,65 (struct) 

CtJitsGd Gd-00005 
Bis(.,S-2,4-cyclopentadien-1-yl)phenylgadolinium 

[ 55672-18-9] 

M 364.545 
Lavender solid. Sol. THF, C6H6. Air- and moisture-sensi­

tive. P.err = 7 .69p.s. 
Ely, N.M. eta/, lnorg. Chern., 1975, 14,2680 (synth, ir) 
Tsutsui, M. eta/, J. Am. Chern. Soc., 1975,97, 1280 (synth, ir) 

CtaHtsGd Gd-00008 
8is(f15-2,4-cyclopentadien-1-yl)(phenylethynyl)gadolinium 

[53224-33-2] 

@ 
Gd-C:=CP.b 

@ 
M 388.567 
Pale-yellow solid. Sol. C6H6, THF. Mp 279-82° dec. Air­

and moisture-sensitive. P.err = 7.98p.s. 
Ely, N.M. eta/, /norg. Chern., 1975, 14,2680 (synth, ir) 

Suggestions for new Entries are 
welcomed. Please write to the 
Editor, Dictionary of 
Organometallic Compounds, 
Chapman and Hall Ltd, 11 New 
Fetter Lane, London EC4P 4EE 



Gd-00008 

Cz,HztGd Gd-00008 
Triindenylgadolinium, SCI 

Tris(l ,2,3,3a,7a-TJ)-IH-inden-l-ylgadolinium 

M 502.713 
May be a monoc or a trihapto-complex. 
THF complex: [22696-74-8]. 

C3tH29GdO M 574.820 
Pale-green cryst. Sol. THF. J.l = 7.89J..ta. 

Tsutsui, M. eta/, J. Am. Chern. Soc., 1969,91, 3175 (synth) 
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Hf Hafnium D. J. Cardin 

Hafnium (Fr., Ger.), Hafnio (Sp.), Afnio (Ita!.), ra<)Jmn1: (Gafnii) (Russ.), n 7.::. '/ J.. (Japan.) 

Atomic Number. 72 

Atomic Weight. 178.49 (Most commercial hafnium samples 
are contaminated with zirconium and so this value may not be 
appropriate). 

Electronic Configuration. [Xe] 4J14 5d2 6s2 

Oxidation States. The remarks for zirconium are applicable 
here with the general exception that there are markedly fewer 
examples of any type. 

Coordination Number. Because of the extreme closeness of size 
of hafnium and zirconium the coordination numbers encoun­
tered are the same for analogous compounds with very few 
exceptions. Thus for some bulky alkyls the tetra-alkyl may be 
accessible for the lighter metal only. There is also a structural 
difference between the tetrakiscyclopentadienyls (q.v.). See 
under Zirconium. 

Colour. See under Zirconium. 

Availability. Common starting materials parallel those for 
zirconium, with fewer materials commercially available and 
at higher cost. Commercial Hf compounds are frequently 
contaminated with up to 9% of Zr. 

Handling. Standard inert atmosphere techniques are required 
for air-sensitive compounds. 

Toxicity. Hafnium compounds are not thought to be especially 
toxic but note that relatively little information is available and 
compounds should be treated appropriately. 
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Isotopic Abundance. 174Hf, 0.18%; 176Hf, 5.20%; 177Hf, 
18.50%; 178Hf, 27.14%; 179Hf, 13.75%; 180Hf, 35.24%. 

Spectroscopy. Neither of the two isotopes having nuclear spin 
(1 77Hf, I = 1 or 179Hf,/ = ¥),have been observed to date. The 
receptivities of these two isotopes relative to 13C are 0.88 and 
0.27 respectively. 

Nmr of other nuclei is not generally useful for paramagnetic 
compounds of hafnium. 

Esr is a valuable tool for d1 compounds. Hyperfine couplings 
are not observed however. 

Analysis. Because of the extreme similarity of the inorganic 
chemistry of these elements, methods used for zirconium are 
generally applicable. Difficulties may however. arise for Zr/Hf 
ratios, for which chemical methods are not good (although 
available) especially when the hafnium content is low. In these 
cases emission spectroscopy, X-ray fluorescence or absorbance 
are preferred, and activation analysis is necessary for trace 
amounts. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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CsHsCiJHf Hf-00001 
Tricbloro( 715-2,4-cyclopentadien-1-yl)bafnium, 9CI 

[ 61906-04-5] 

M 349.944 
Mp 125° dec. Forms a his-THF adduct. 
Renaut, P. eta/, J. Organomet. Chern., 1978, 148, 35 (nmr, ms) 

CtoHtoBr2Hf Hf-00002 
Dibromobis( 715-2,4-cyclopentadien-1-yl)hafnium, 9CI 

Hafnocene dibromide 
[37260-83-6] 

X = Br 

M 468.487 
Off-white solid. Mp 265-7°. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969, 2106, 2814 (ir, ms, 

nrnr) 
Samuel, E. eta/, lnorg. Chern., 1973, 12, 881 (ir) 
Cau1etti, C. eta/, J. Electron Spectrosc. Relat. Phenorn., 1980, 

18,61 (pe) 

Ct0H10ChHf Hf-00003 
Dichlorobis( 715- 2,4-cyclopentadien-1-yl)hafnium, 9CI 

Dichlorodi-7r-cyclopentadienylhafnium, 8CJ. Bis(cyclo­
pentadienyl)hafnium dichloride. Hafnocene dichloride 
[ 12116-66-4] 
As Dibromobis( 1J5-2,4-cyclopentadien-l-yl)hafnium, Hf-

00002 with 

X= Cl 

M 379.585 
Colourless solid. Mp 234-5°, > 300°. Bp0_01 155°. 

I> MG4815000. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106,2814 (ir, ms, 

nrnr, raman) 
Burmeister, J.L. eta/, lnorg. Chern., 1970,9, 58 (ir, uv) 
Samuel, E. eta/, lnorg. Chern., 1973, 12, 881 (ir) 
Cau1etti, C. eta/, J. Electron. Spectrosc. Relat. Phenom., 1980, 

18,61 (pe) 

CtoHtoF2Hf Hf-00004 
Bis(715-2,4-cyclopentadien-1-yl)difluorohafnium, 9CI 

Hafnocene difluoride 
[37260-84-7] 
As Dibromobis(1J5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

X=F 

M 346.676 
Colourless solid. Mp >200°. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106, 2814 (ir, ms, 

nrnr) 

Hf-00001- Hf-00007 

Samuel, E. eta/, lnorg. Chern., 1973, 12, 881 (ir) 
Cau1etti, C. eta/, J. Electron Spectrosc. Relat. Phenom., 1980, 

18, 61 (pe) 

CtoHtoHfh Hf-00005 
Bis( 715-2,4-cyclopentadien-1-yl)diiodohafnium, 9CI 

Hafnocene diiodide 
[37260-85-8] 
As Dibromobis(7J5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

X= I 

M 562.488 
Yellow solid. Mp 303-5°. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106,2814 (ir, ms, 

nmr) 
Samuel, E. eta/, lnorg. Chern., 1973, 12, 881 (ir) 
Cauletti, C. eta/, J. Electron Spectrosc. Relat. Phenom., 1980, 

18,61(pe) 

CtoHtoHfSs Hf-00006 
Bis(7J5-2,4-cyclopentadien-1-yl)(pentathio)bafnium, lOCI 

Bis(1]5-cyclopentadienyl)cyclo(pentasulfur-l ,5-diyl)­
hafnium 
[75213-10-4] 

M 468.979 
Air-stable yellow cryst. (CHzCh). Mp 150-5° dec. Eact 

(ring inversion) 58 kJ. moi.- 1 (CD2CI2). 

McCall, J.M. eta/, J. Organomet. Chern., 1980, 193, C37 
(synth, ir, nmr) 

CtoHnCIHf Hf-00007 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)bydrohafnium, lOCI 

Chlorobis(1]-cyclopentadienyl)hydridohafnium. Hafno­
cene hydridochloride 
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[72953-59-4] 

M 345.140 
'Hydrohafnation' reagent analogue to Chlorobis(1]5-2,4-

cyclopentadien-1-yl)hydrozirconium. 
Tolstikow, G.A. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1979,2576 (synth, ir, use) 



CtoHtsCIJIIf Hf-00008 
Tricblonlj: ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentametbyl-2,4-cy clopen­

tadien-1-yl]bafnium, lOCI 

[75181-08-7] 

--¥HfCI, 
M 420.078 
Green-yellow solid. Bp0.001 140° sub!. 
Blenkers, J. eta/, J. Organomet. Chern., 1981, 218, 383 (nmr) 

CtoHtsB2Hf Hf-00009 
Bis(715-2,4-cyclopentadien-1-yl)bis[ tetrabydroborato(1-)­

H,H']bafnium, 9CI 
Hafnocene bis(borohydride) 
[56420-26-9] 

M 338.362 
Colourless solid. Sol. Et20, aromatic hydrocarbons. Bp 

110° sub!. in vacuo. Dec. slowly in air. Deutero 
analogue also prepd. 

Davies, N. eta/, J. Chern. Soc. (A), 1969, 2601 (synth, ir, nmr) 
Marks, T.J. eta/, J. Am. Chern. Soc., 1975, 97, 3397 (nmr) 

CttHtoFJHfOP Hf-00010 
Carbonylbis( 715-2,4-cyclopentadien-1-yl)(pbosphorous tri­

fluoride )hafnium 
Carbonylbis(cyclopentadienyl)trifluaraphasphinehafni-
um 
[71763-65-0] 

M 424.658 
Degree of association uncertain. Yellow solid. 
Sikora, D.J. eta/, J. Am. Chern. Soc., 1979, 101, 5079 (synth, 

nmr, ir) 

CuHtoHfN202 Hf-00011 
Bis( cyanato )di-r-cyclopentadienylbafnium, SCI 

Bis(7J·Cyclopentadienyl)dicyanatohafnium. Hafnacene 
dicyanate 
As Dibromobis(7J5-2,4-cyclopentadien-l-yl)hafnium, Hf-

00002 with 

M 392.713 
Mp 185°. 

X=NCO 

Burmeister, J.L. eta/, lnorg. Chern., 1970,9,58 (synth, ir, ms, 
uv) 
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Hf-00008- Hf-00015 

CnHtoHfOz Hf-00012 
Dicarbonylbis( 7J5-2,4-cyclopentadien-1-yl)bafnium, lOCI 

Hafnacene dicarbanyl 
[ 59487 -86-4] 
As Dibromobis( 1}5-2,4-cyclopentadien-1-yl)hafnium, H f-

00002 with 

X =CO 

M 364.700 
Dark-red air-sensitive cryst. by sub!. Sol. hydrocarbons. 
Demerseman, B. eta/, J. Organomet. Chern., 1976, 107, Cl9 

(synth, ir) 
Thomas, J.F. eta/, J. Organomet. Chem .. 1976, 111, 297 (synth, 

ir, ms) 
Sikora, D.J. era/, J. Am. Chem. Soc., 1979, 101, 5079 (cryst 

struct) 

CnH16Hf Hf-00013 
Bis( 715-2,4-cyclopentadien-1-yl)dimetbylhafnium, lOCI 

Hafnocene dimethyl 
[37260-88-1] 
As Dibromobis( 1}5-2,4-cyclopentadien-l-yl)hafnium, Hf-

00002 with 

X= Me 

M 338.748 
White cryst. by sub!. Bp 90° sub!. in vacuo. 
Samuel, E. eta/, J. Am. Chem. Soc., 1973, 95, 6263 (synth) 
Alt, H. eta/, J. Am. Chem. Soc., 1974,96, 5936. 
Alt, H.G. eta/. J. Organomet. Chem., 1976, 107,257. 

CnHzoHf 
Tetrakis(713-2-propenyl)hafnium, lOCI 

Tetraallylhaf"nium 
[12241-95-1] 

.I, 
<-Hr-y: 

I ' ' ' 

~ 
M 342.780 

Hf-00014 

Red cryst. (pentane). Bp0 _0001 ~20° sub!. Differs from Zr 
analogue Tetrakis( 1} 3- 2-propenyl )zirconium. 

Becconsall, J.K. eta/. J. Chem. Soc. (A). 1967.423 (synth, nmr, 
ms) 

CuHt4ChHf Hf-00015 
Dichloro[1 ,3-propanedi y Ibis[ ( 1, 2,3,4,5-71 )-2,4-cy clopenta­

dien-1-ylidene ]]hafnium, 9CI 
Dichiara( I ,I' -trimethylenedicyclopentadienyl)hafnium 
[38117-94-1] 

M 419.650 



BPo.oot-o.ooot 200° sub!. 
Hillman, M. eta/, J. Organornet. Chern., 1972, 42, 123 (synth, 

nrnr) 
Saldarriaga-Molina, C. H. eta/, Inorg. Chern., 1974, 13, 2880 

(cryst struct) 

Ct4HtsHf Hf-00016 
( f18-1,3,5, 7 -Cyclooctatetraene )bis( 713- 2-propenyl)hafnium, 9CI 

Bis( T}-allyl) [ T}-cyclooctatetraene(2-)] hafnium 
[41558-36-5] 

M 364.786 
Yellow solid. In toluene shows dynamic allyl groups to 

low temp. 
Kablitz, H.J. eta/, J. Organornet. Chern., 1972, 44, C49 (synth, 

nrnr) 

Ct4H2tCIHfSi Hf-00017 
Chlorobis( 715- 2,4-cyclopentadien-1-yl){ ( trimethylsilyl)methyl]­

hafnium, lOCI 

[78205-96-6] 

M 431.348 
White solid. 
Jeffery, J. eta/, J. Chern. Soc., Dalton Trans., 1981, 1593 

(synth, ir, nrnr) 

Ct4H22HfN2 Hf-00018 
Bis( .,s.cyclopentadienyl)bis( dimethylamido )hafnium 

Di -1r -cyclopent adieny Ibis ( dimet hy/aminato )hafnium, 
SCI. Hafnocene bis(dimethylamide) 
As Dibromobis(TJ5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

X= NMe2 

M 396.831 
Catalyses acrylonitrile polymerisation. Yellow solid by 

sub!. Bpo.o2 120-5° sub!. 
Chandra, G. eta/, J. Chern. Soc. (A), 1968, 1940 (synth, nrnr, 

rns) 
Jenkins, A.D. eta/, Polyrn. Lett., 1968,6,865 (use) 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106 (props) 

C1~42HfN2Si4 Hf-00019 
Dimethylbis[bis( trimethylsilyl)amido ]hafnium 

Dimethylbis [/ ,/ ,1-trimethy/-N -(trimethylsi/yl)si/a­
naminato] hafnium, lOCI 

[71000-84-5] 

M 529.331 
Colourless liq. at r.t.; cryst. (pentane). Mp ca. 20°. 

Hf-00016- Hf-00022 

Andersen, R.A., lnorg. Chern., 1979, 18, 2928 (synth, ir, prnr, 
crnr) 

CtsHt9CIHf04 Hf-00020 
Chloro-r-cyclopentadienylbis(2,4-pentanedionato)hafnium, 

SCI 
Bis( I-acetyl-2-oxopropy/)ch/oro( 7]5-2 ,4-cyc/openta­
dien-I-y/)hafnium, lOCI. Bis(acetylacetonato )chloro(TJ­
cyclopentadienyl)hafnium 
[12147-78-3] 

M 477.256 
Mp 181-2°. 
Minacheva, M.K. eta/, Izv. Akad. Nauk SSSR, Ser. Khirn., 

1969, 1104 (nrnr) 
Sudarikov, V.S. eta/, Zh. Strukt. Khirn., 1969, 10, 558 (cryst 

struct) 
Kharlamova, E.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khirn., 

1970, 2621 (props) 
Pinnavaia, T.J. eta/, Inorg. Chern., 1971,10, 1388 (synth, nrnr) 

Cu;H44HfSi4 Hf-00021 
Tetrakis( trimethylsilylmethyl)hafnium, 9CI 

[ 40334-04-1] 

M 527.356 
Polymerises olefins. Colourless liq. Mp 8-10°. Bp0.001 

ca. 50°. Shows markedly enhanced thermal stability 
relative to straight-chain alkyls. 

~ Pyrophoric 
Collier, M.R. eta/, J. Chern. Soc., Dalton Trans., 1973, 445 

(synth, nrnr, ir) 
Lappert, M.F. eta/, J. Organornet. Chern., 1974, 66, 271 (pe) 
Ballard, D.G.H. eta/, J. Catal., 1976,44, 116 (use) 

C t6H46HfN2Si4 Hf-00022 
Diethylbis[bis( trimethylsilyl)amido ]hafnium 
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Diethylbis [/,I ,1-trimethy/-N -(trimethylsilyl)silanami­
natohafnium, lOCI 

[70969-31-2] 

M 557.385 
Colourless prisms (pentane). Mp 65-7°. Stable to ~-H 

transfer, presumably for steric reasons. 
Andersen, R.A., lnorg. Chern., 1979, 18,2928 (synth, ir,prnr, 

crnr) 



CnH2sHfP Hf-00023 
Dis[ (I ,2,3,4,5,6-7J )methylbenzene ]( trimethy !phosphine )haf­

nium, lOCI 
Dito/uene( trimethylphosphine )hafnium 
[71361-39-2] 

M 438.848 
Dark-green cryst. Sol. aromatic solvs., less sol. aliphatic 

solvs. Solns. stable under Ar but not N2• 

Cloke, F.G.N. eta/, J. Chern. Soc., Dalton Trans., 1981, 1938 
(synth, ms, nmr) 

CtsH3oHfN2 Hf-00024 
Dis( 775-cyclopentadienyl)bis( diethylamido )hafnium 

Di -'If' -cyclopentadienylbis(diethylaminato )hafnium, SCI. 
Hafnocene bis(diethylamide) 
As Dibromobis(7]5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

M 452.938 
Yellow cryst. by sub!. Bp0.03 120-30° sub!. 
Chandra, G. eta/, J. Chern. Soc. (A), 1 '168, 1940 (synth, ms) 

C1sH32HfSh Hf-00025 
Bis( ~-2,4-cyclopentadien-1-yl)bis[ ( trimethylsilyl)methyl]­

hafnium, 9CI 

[11077-95-5] 

M483.112 
White needles. Mp 83°. More thermally stable than anal­

ogous alkyls. Air-sensitive, particularly in soln. 
Collier, M.R. eta/, J. Organomet. Chern., 1970, 25, C36 (synth) 
Collier, M.R. eta/, J. Chern. Soc., Dalton Trans., 1973, 445 

(synth, ir, nmr) 
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Hf-00023 - Hf-00028 

C2oHwCICo3HfOw Hf-00026 
Chlorobis( 715- 2,4-cyclopentadien-1-yll~4-[ methanolato( 4- )­

C:C:C:O]](nonacarbonyltricobalt)hafnium, lOCI 
Chlorobis( 1]5-cyc/opentadienyl) [J.L 3- ( oxymethy/idyne )­
cyc/otris(tricarbony/cobalt)hafnium 

[67422-56-4] 

@/ci 
Hf 

© "o oc co 
" I/ C-Co-CO 

lXI 
OC-Co-Co-CO 
oc/1 1 "co co oc 

M 801.036 
Dark-red cryst. (toluene). Spar. sol. aromatic, v. spar. sol. 

aliphatic solvs. Mp 139-42°. 
Stutte, B. eta/, Chern. Ber., 1978, 11 I. 1603 (synth, ir, nmr, 

cryst struct) 
Ishii, M. eta/, Ber. Bunsenges Phys. Chem., 1979, 83, I 026 

(synth, ir, nrnr) 

C2oH2oChHf20 Hf-00027 
Dichlorotetrakis( 715- 2,4-cyclopentadien-1-yl)-~-oxodihaf­

nium 
Dichlorotetra-1r -cyclopentadieny/oxodi hafnium, 8CI. 

!.L-Oxobis [ bis( 1)-cyc/opentadienyl)ch/orohafnium] 
[ 12118- 16-0 l 

@ cz@ 
Hf-0-Hf ©\Cl @ 

M 704.263 
Cryst. Mp 265-9° dec. 
Samuel, E., Bull. Soc. Chim. Fr., 1966,3548 (synth, ir, uv, nrnr) 
Minachcva, M.K., Dokl. Akad. Nauk SSSR, Ser. Sci. Khim., 

1967,173,581 (synth) 

C2oH2oHf Hf-00028 
Dis[ ( 1,2,3,3a, 7 a-7])-1 H-inden-1-yl]dimethylhafnium, 9CI 

[ 49 596-06-71 

M 438.868 
Straw-coloured solid by sub!. Mp 120° dec. Bp ca. 120° 

sub!. in vacuo. 
Samuel, E. eta/, J. Am. Chern. Soc .. 1973, 95, 6263 (synth, 

nmr) 
Atwood, J.L. eta/, Inorg. Chern., 1975, 14, 1757 (cryst struct) 



CzoHz4HfSnz Hf-00029 
Bis[ (I ,2,3,4,5,6-71 )metbylbenzene ]bis( trimetbylstannyl)haf­

nium, lOCI 
Ditoluenebis(trimethylstannyl)hafnium 
[78379-40-5] 

M 680.280 
Black cryst. Solid only slowly dec. by air. 
Cloke, F.G.N. eta/, J. Chern. Soc., Chern. Commun., 1981, 117 

(synth, nmr, ms, cryst struct) 

CzoH44Hf 
Tetrakis(2,2-dimetbylpropyl)bafnium, 9CI 

Tetraneopentylhafnium 
[50654-35-8] 

M 463.058 

Hf-00030 

Colourless cryst. by sub!. Mp 115-6°. Bp0.001 50° sub!. 
Shows enhanced thermal stability over straight chain 
alkyls. 

Davidson, P.J. eta/, J. Organomet. Chern., 1973,57,269 (synth, 
ir, raman, nmr, ms) 

Lappert, M.F. eta/, J. Organomet. Chern., 1974,66, 271 (pe) 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1975,830. 

CztHz4HfOs Hf-00031 
715- 2,4-Cyclopentadien-l-ylbis(2,4-pentanedionato-0, 0-

')pbenoxybafnium 
Bis ( acetylacetonato )( T]-cyclopentadienyl)phenoxyhafni­
urn 

M 534.908 
Mp 67.5-70°. 
Brainina, E.M. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khim., 

1971, 196, 1085 (synth, nmr) 

CuHs1CIHfSi6 Hf-00032 
Tris[bis(trimetbylsilyl)methyl]chlorohafnium, 9CI 

Chlorotris [ bis( trimethylsilyl)methyl] hafnium 
[53668-85-2] 

M 692.137 
White cryst. 

ClHf[CH(SiMe3)z)3 

Barker, G.K. eta/, J. Organomet. Chern., 1974, 76, C45 (synth, 
ir, nmr) 

Hf-00029 - Hf-00036 

C22HtoFtoHf Hf-00033 
Bis( yf-2,4-cyclopentadien-1-yl)bis(pentafluorophenyl)bafni-

urn, 9CI 

[ 12636-90-7] 

M 642.795 
White microcryst. by sub!. Mp 221-3°. 
Rausch, M.D. eta/, J. Coord. Chern., 1971, I, 141 (synth, ir, 

nmr, ms) 

C22HzoHf Hf-00034 
Bis( 715-2,4-cyclopentadien-1-yl)diphenylhafnium, lOCI 

Hafnocene diphenyl 
[51231-81-3) 
As Dibromobis( TJ5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

X=Ph 

M 462.890 
White cryst. Mp 145° dec. 
Samuel, E. eta/, J. Am. Chern. Soc., 1973,95,6263 (synth, ir, 

nmr) 

C22HzoHfSez Hf-00035 
Bis(benzeneselenolato )bis( 715- 2,4-cyclopentadien-1-yl)hafni­

um, lOCI 
Bis( TJ-cyclopentadienyl)bis(phenylselenato )hafnium 
[78789-95-4] 
As Dibromobis( TJ5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

X= SePh 

M 620.810 
Golden-yellow air-stable cryst. (C6H6/pentane). Mp 

160°. Deliquescent. 
Gautheron, B. eta/, J. Organomet. Chern., 1981, 209, C49 

(synth, ms, nmr) 

C22H30HfOz Hf-00036 
Dicarbony Ibis[ (I ,2,3,4,5-71 )-I ,2,3,4,5-pentamethy 1-2,4-cy clo­

pentadien-1-yl]hafnium 
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[76830-38-1] 

M 504.968 
Purple needles (heptane). 
Sikora, D.J. eta/, J. Am. Chern. Soc., 1981, 103, 1265 (synth, 

cryst struct, ir, ms, nmr) 



C2Ji117CIHfN202 Hf-00037 
Chloro-r-cyclopentadienylbis(8-quinolinolato )hafnium, SCI 

Chloro(cyclopentadienyl)hafnium bisoxinate 

M 567.343 
Yellow solid (Et20). Mp 248.5-251.5°. 

Brainina, E.M. eta/, lzv. Akad. Nauk SSSR, Ser. Khirn., 1968, 
817 (synth, ir) 

Charalambous, J. eta/, J. Chern. Soc. (A), 1971, 2487 (synth, 
ir, nrnr, rns) 

C2Ji12oHfO Hf-00038 
( 712-Benzoyl)bis( 715- 2,4-cyclopentadien-1-yl)phenylhafnium, 

lOCI 

[66152-54-3] 

Ph 
@A 

Hf'=o 
@"Ph 

M 490.900 
Characterized spectroscopically. Yellow-orange cryst. 

(toluene/pentane). Mp 22°. Stable to loss of CO both 
in solid state and in soln. 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1977, 1946 
(synth, ir, nrnr) 

CWI2.,llf Hf-00039 
Bis(benzyl)bis( 715-cyclopentadienyl)hafnium 

Bis( 715-2 ,4-cyc/opentadien-1-yl)bis(phenylmethy/)haf­
nium, lOCI. Hafnocene dibenzyl 
[56770-59-3] 
As Dibromobis(715-2,4-cyclopentadien-l-yl)hafnium, Hf-

00002 with 

M 490.944 
Yellow cryst. (toluene/heptane). 

Fachinetti, G. et a/, J. Chern. Soc., Dalton Trans., 1977, 1946 
(synth, nrnr) 

Brindley, P.B. eta/, J. Chern. Soc., Perkin Trans. 2, 1981,419 
(nrnr) 
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Hf-00037- Hf-00043 

C24H34HfSi2 Hf-00040 
Bis( 715- 2,4-cyclopentadien-1-yl)[ 1,2-phenylenebis[ ( trimetb­

ylsilyl)methylene]]hafnium, lOCI 

2 ,2-Bis( 715-cyc/opentadienyl)-J ,3-bis(trimethy/si/y/)-
2-hafnaindane 
[76933-96-51 

M 557.194 
meso-form 

Orange cryst. (pentane). Sol. org. solvs. M p 144-6°. 
Limited air stability but thermally robust and 
sublimable. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Cornrnun., 1980, 
1284 (synth, ir, rns, nrnr) 

C28H2sCIGeHf Hf-00041 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)( triphenylgermyl)haf­

nium, 9CI 

[ 12636-97 -4] 

M 648.039 
Yellow solid. Sub!. at 200° in vacuo. 
Kingston, B.M. eta/, J. Chern. Soc., Dalton Trans., 1972, 69 

(synth, nrnr, rns) 

C2sH2sCIHfSi Hf-00042 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)( triphenylsilyl)hafni­

um, 9CI 

[12636-99-6] 

M 603.534 
Yellow solid. Bp 180° sub!. in vacuo. 
Kingston, B.M. eta/, J. Chern. Soc., Dalton Trans., 1972,69 

(synth, nrnr, rns) 

C2sH2sCIHfSn Hf-00043 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)( triphenylstannyl)haf­

nium, 9CI 

[ 12637-00-2] 

M 694.139 
Yellow solid. 

Kingston, B.M. eta/, J. Chern. Soc., Dalton Trans., 1972, 69 
(synth, nrnr) 



C:zsH:zsHf Hf-00044 
Tetrabenzylbafnium 

Tetrakis(phenylmethyl)hafnium, 9CJ. Hafnium 
tetrabenzyl 
[31406-67-4] 

M 543.019 
Olefin polymerisation catalyst. Pale-yellow cryst. Mp 

112-4°. 
Davies, G.R. eta/, J. Chern. Soc., Chern. Cornrnun., 1971, 1511 

( cryst struct) 
Felten, J.J. eta/, J. Organornet. Chern., 1972,36, 87; 1974,82, 

375 (synth, nrnr) 
B.P., I 428 108, (1976); CA, 85, 63667y (use) 

C3oHtoCoJ{f02o Hf-00045 
Bis( 715-2,4-cyclopentadien-1-yl)bis[IL4-[ metbanolato( 4-)-C: 

C:C:O]]bis(nonacarbonyltricobalt)dibafnium, lOCI 
Bis ( TJ 5 -cyclopentadienyl)di [JL3- ( oxymet hylidyne )cyclo­
tris(tricarbonylcobalt)] hafnium 
[67422-55-3] 

M 1222.486 

oc co oc co 
,1 1/ OC-Co-Co-CO 
lXI @ c-eo-co 

/ 1'-/0 oc co 

~~o occo 
\.S:2J ' I/ c-eo-co 

lXI OC-Co-Co-CO 
/1 1'-oc co oc co 

Red cryst. (toluene). 
Ishii, M. eta/, Ber. Bunsenges. Phys. Chern., 1978,83, 1026 

(cryst struct) 
Stutte, B. eta/, Chern. Ber., 1978, Ill, 1603 (synth, ir, nrnr, 

cryst struct) 

C30H3JifS2 Hf-00046 
Bis(7J-tert-butylcyclopentadienyl)bis(pbenylthiolato)bafnium 

Bis(benzenethiolato )bis[(J ,2,3,4,5-TJ)-1-(J ,1-dimethy­
lethyl)-2,4-cyclopentadien-1-yl]hafnium, lOCI 

[75673-89-1] 

M 639.224 
Yellow cryst. (hexane). Mp 460°. 
Couturier, S. eta/, J. Organornet. Chern., 1980, 195,291 (synth, 

rns, nrnr) 

Hf-00044 - Hf-00050 

C3oH~f209 Hf-00047 
Bis( 715-2,4-cyclopentadien-1-yi)-JL-OXOtetrakis(l,4-pentan­

edionato-0, O')dibafnium, lOCI 
JL-Oxobis [ bis ( acetylacetonato) ( 115 -cyclopentadienyl)ha­
fnium] 
[76124-85-1] 

H3C'yfy-··, CH3 H3C'yfy---, CH3 
I \ I \ 
I ' I ' 

o, }J <>, /o:--@· 

Hf--0 Hf Q 
c{ 'a o/ 'o 

H3c.V.cH3 H3c.V.cH3 

M 899.605 
Mp 150-4°. 
Brainina, E.M. eta/, Izv. Akad. Nauk SSSR, Ser. Khirn., 1968, 

817 (synth, ir,props) 

C32H23HfN303 Hf-00048 
r-Cyclopentadienyltris(8-quinolinolato)bafnium, SCI 

Tris(8-quino/inolato )cyclopentadienylhafnium 

M 676.042 
Solid. M p 250° dec. 
Minacheva, M.K. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khirn., 1967, 173,581 (synth) 

C3J-13oHfN2 Hf-00049 
Bis( 715-cyclopentadienyl)bis(dipbenylketimido )hafnium 

Di-7r-cyclopentadienylbis(J ,1-dipheny/methy/eneimina­
to)hafnium, 8Cl. Hafnocene bis(diphenylketimide) 
[11106-17-5] 
As Dibromobis(TJ5-2,4-cyclopentadien-1-yl)hafnium, Hf-

00002 with 

X =-N=CPh2 

M 669.136 
Red-orange powder. Bp0.001 ca. 150° sub!. 
Collier, M.R. et-a/, Inorg. Nucl. Chern. Lett., 1971,7,689 

(synth, ir, nrnr, rns) 

C36H32Hf Hf-00050 
Bis( TJ5-2,4-cyclopentadien-l-yl)bis( dipbenylmetbyl)bafnium, 

lOCI 
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[60175-23-7] 
As Dibromobis(TJ5-2,4-cyclopentadien-l-yl)hafnium, Hf-

00002 with 

X =-CHPh2 
M 643.139 
Orange cryst. (C6H6 or toluene). Mp 192-4°. Sl. sensitive 

to air in solid state, dec. rapidly in soln. 



Atwood, J.L. eta/, J. Am. Chern. Soc., 1977,99, 6645 (synth, ir, 
nmr, cryst struct) 

C3sH30Hf Hf-00051 
Dis( ,s.2,4-cyclopentadien-l-yl)(l,2,3,4-tetraphenyl-l,3-bu­

tadiene-1,4-diyl)hafnium, lOCI 
1 ,I-Bis( 7]5-cyclopentadieny/)-2 ,3 ,4 ,5-tetraphenylhafno­
le 
[53433-59-3] 

M 665.145 

@ 0p~Ph Hf 
~ -&Ph 
'0:::!) Ph 

Yellow cryst. (pentane/CH2Cl2). Stable in solid state but 
air-sensitive in soln. 

Atwood, J.L. eta/, J. Am. Chern. Soc., 1976,98, 2454 (cryst 
struct) 

Sikora, D.J. eta/, J. Am. Chern. Soc., 1979, 101, 5079 (synth, 
ms, nmr) 

C40HzoCoJ)f20 21 Hf-00052 
Tetrakis( ,s.2,4-cyclopentadien-l-yl)bis[#£4-[ methanola­

to(4-)-C: C: C: O]bis(nonacarbonyltricobalt l-#£·Oxodihaf­
nium, lOCI 
#£-Oxobis [ bis( 7]5-cyclopentadieny/) [J.L 3- ( oxymethyli­
dyne )cyclotris(tricarbonylcobalt)] hafnium] 
[67422-50-8] 

~ ~ 
<§:t;Hf -0-H(~ 

co ;0 0, oc oc,t _....,c c:---. 1 /co 
oc- \o~ \ -CO oc_ I )./{o-co 

c _co /cO'~ oc- o \ 'co oc I co_co 
oc' to co oc o~ 'co 

M 1547.165 
Red cryst. (toluene). Mp 156-60°. 
Stutte, B. eta/, Chern. Ber., 1978, 111, 1603 (synth, ir, nmr) 
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Hf-00051- Hf-00053 

C4oH44Hf Hf-00053 
Tetrakis(2-methyl-l-phenyl-l-propenyl)hafnium, lOCI 

Tetrakis ( 2,2 -dimeth yl-1-phenylet henyl)hafnium 
[63422-31-1] 

M 703.278 
Yellow cryst. M p 70° dec. 
Cardin, C.J. eta/, J. Organomet. Chern., 1977, 132, C23 (synth, 

nmr) 



HoHolmium S. A. Cotton 

Holmium (Fr., Ger.), Holmio (Sp.), Olmio (Ita!.), ronbMHH (Gol'mii) (Russ.), * Jv ~ '7 J.. (Japan.) 

Atomic Number. 67 

Atomic Weight. 164.9307 

Electronic Configuration. [Xe] 4Jl 1 6s2 

Oxidation State. + 3 

Coordination Number. 6 or greater. 

Colour. Usually yellow. 

Availability. Available starting materials are the expensive 
Ho203 and anhydrous HoCb. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 

Isotopic Abundance. I65Ho, 100%. 

Spectroscopy. Organometallic compounds of the strongly 
paramagnetic Ho(III) show large paramagnetic shifts and very 
broad lines in their 1H nmr spectra. For references see below. 
See also under Lanthanum. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. For references to 1H nmr 
spectroscopy, see also: 

Von Ammon, R. et at., Inorg. Nucl. Chern. Lett., 1969, 5, 
315. 

Schumann, H. et at., Z. Naturforsch., B, 1981,36, 1244. 
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CsllsChHo 
Dicbloro( .,s. 2,4-cyclopentadien-1-yl)holmium 

Cyclopentadienylholmium dichloride 

(C5H5)HoCh 

M 300.931 
Tris-THF adduct: [52679-42-2]. 

C11H:z,CI2Ho03 M 517.251 

Ho-00001 

Yellow cryst. Mp 84-92°. Extremely air-sensitive. 
Struct. probably resembles Diehl oro( 1/5_ 2,4-
cyclopentadien-1-yl)erbium. 

Manastyrskyj, S. eta/, Inorg. Chern., 1963,2,904 (synth) 

CtoHtoCIHo Ho-00002 
Chlorobis( .,s. 2,4-cyclopentadien-1-yl)holmium 

Chlorodicyclopentadienylholmium. Dicyclopentadienyl­
holmium chloride 
[ 56200-26-1] 

M 330.572 
Dimeric. 
Dimer: Di-!l-chlorotetrakis( 715-2 ,4-cyclopentadien-1-yl­

)diholmium, 9CI. 

C20H 20CI2Ho2 M 661.145 
Pale-yellow cryst. Sol. THF. Mp 340-3° dec. Sub!. in 
vacuo. Air-sensitive. /J.eff = I 0.3/J.B· 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963, 85, 672 (synth, ir) 

CuHnHo Ho-00003 
Bis( 71s-2,4-cyclopentadien-1-yl)methylholmium 

M 310.154 
Dimeric. 
Dimer: [60997-42-4]. Tetrakis(1J 5-2,4-cyclopentadien­

I -yl)di-iJ.-methyldiholmium, 9Cl. 

C:z:zH:u;Ho:z M 620.308 
Straw cryst. Sol. CH2Clz, C6H6, toluene. Dec. > 160°. 
Air-sensitive. /J.eff = I 0.0/J.B· 

Holton, J. eta/, J. Chern. Soc., Dalton Trans., 1979, 54 (synth, 
ir) 

C nH nHo Ho-00004 
( 778-1,3,5, 7-Cyclooctatetraenyl)( 775-2,4-cyclopentadien-1-yl)­

holmium, 9CI 

[52668-28-7] 

©Ho-@ 
M334.176 
Cryst. Sol. THF. Extremely air-sensitive. Forms adducts 

with THF, NH3, C6H 11 NC, Py. 
Jamerson, J.D. eta/, J. Organomet. Chern., 1974, 65, C33 

(synth, ms, ir) 
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Ho-00001 - Ho-00006 

CtsHtsHo 
Tris( 775-2,4-cyclopentadien-1-yl)holmium, 9CI 

Tricyclopentadienylholmium 
[ 1272-22-6] 

@@ 
Ho 

@ 
M 360.214 

Ho-00005 

Yellow cryst. Sol. THF. Mp 295°. Hydro!. by H20. Subl. 
at 230° in vacuo. /leff = I 0.2~'B· 

lsocyanocyclohexane adduct: [ 12098-32-7]. Tris(1J 5-

2,4-cyclopentadien-I -yl)isocyanocyclohexaneholmiu­
m. 
C22H26HoN M 469.385 
Yellow cryst. Sol. C6H6 . Mp 165°. Subl. at 150° in 
vacuo. /J.eff = I 0.6/J.B· 

Fischer, E.O. eta/, J. Organornet. Chern., 1965, 3, 181 (synth, 
ir) 

Fischer, E.O. eta/, J. Organomet. Chern., 1966,6, 141. 
v. Ammon, R. eta/, lnorg. Nucl. Chern. Lett., 1969,5, 315 

(nmr) 
Aleksanyan, V.T. eta/, J. Organomet. Chern., 1977, 131, 251 

(raman) 

C2oH19Ho03W Ho-00006 
[!l-( Carbonyl-C, 0) ]bis[ ( 1 ,2,3,4,5-77 )-1-methyl-2,4-cyclopen­

tadien-1-yl][ tricarbonyl(775-2,4-cyclopentadien-l-yl)tung­
sten ]holmium, 9CI 

[39477-08-2] 

M 656.149 
Nitrosylated by N-methy1-N-nitroso-p-toluenesulfonam­

ide to give (C5H5)zW(COhNO. Sol. THF, DMSO. 
Mp >220° dec. Air- and moisture-sensitive. 

Crease, A.E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 



La Lanthanum S. A. Cotton 

Lanthane (Fr.), Lanthan (Ger.), Lantano (Sp.), Lantanio (Ita!.), ITaHTaH (Lantan) (Russ.), 7 / '7 / (Japan.) 

Atomic Number. 57 

Atomic Weight. 138.905 

Electronic Configuration. [Xe] 5d1 6s2 

Oxidation State. + 3 

Coordination Number. Usually 6 or greater. 

Colour. Colourless. 

Availability. The most usual starting material for organo­
lanthanum chemistry and for organolanthanides in general is 
the anhydrous chloride. Both this and the oxide are commer­
cially available but the latter is invariably cheaper. LaC13 may 
be synthesized from La20 3 by treatment with NH4Cl or by 
dissolving the oxide in hydrochloric acid, evaporating and 
treating the product with thionyl chloride. Commercial samples 
of anhydrous chlorides of the lanthanide may require refluxing 
with thionyl chloride. References to experimental procedures 
are given below. 

Handling. Organolanthanides are extremely air- and mois­
ture-sensitive and should be handled accordingly. 

Toxicity. No special precautions are normally taken in han­
dling lanthanum compounds. However, there have been few 
reports concerning their toxicity and they should be handled 
with caution. 

Isotopic Abundance. 139La, 99.91%. 

Spectroscopy. 139La, I = ~, merits study as an nmr probe. 
Lanthanum compounds are diamagnetic and therefore give 
sharp, unshifted 1 H nmr spectra. There have to date been no 
studies reported of organolanthanum compounds. For refer­
ences see below. 

Mass spectra have been reported for relatively few organo­
lanthanides-see Gmelins Handbuch der Anorganischen 
Chernie. 

Lanthanum is amenable to Miissbauer spectroscopy and an 
account is given in Organornetallics ofthef-Elernents-see 
below. 

Analysis. Microanalytical results for organolanthanides are 
frequently lower than theoretical values, probably because of 

63 

incomplete combustion and concomitant carbide forma­
tion. 

Analysis for lanthanum may be carried out gravimetrically 
or complexometrically. Gravimetric determination involves 
precipitation of lanthanum as the hydroxide or oxalate, fol­
lowed by ignition to the oxide. For complexometric determi­
nation, the compound is decomposed by ignition or by hy­
drolysis, the residue dissolved in acid and then titrated directly 
with Na2EDTA at pH 5-6 using xylenol orange indicator. For 
details, see references below. 

References 

General 

Marks, T. J., Prog. Inorg. Chern., 1978,24,51. 
Cotton, S. A., J. Organomet. Chern. Lib., 1977, 3, 189. 
Organornetal/ics ofthef-Elernents, Marks, T. J. and 

Fischer, R. D. Eds, Reidel, Dortrecht, 1979. 

Synthesis 

Braver, G., Handbuch der Priiparativen Anorganischen 
Chemie, Thieme, Stuttgart, 1962, 2, I 002. 

Kiess, N.H., J. Res. Nat/. Bur. Stand., 1963, 67 A, 1343. 
Schumann, H. eta/., Organornetallics, 1982, 1, 1194. 
Laubereau, P. G. eta/., lnorg. Chern., 1970, 9, 1091. 
Saran, M.S. eta/., J. Organornet. Chern., 1970,21, 147. 
Tilley, T. D. eta/., Inorg. Chern., 1981,20,3267. 

Nmr 

Chemical Applications of Nrnr in Paramagnetic Molecules, 
La Mar, G. N., Horrocks, W. D. and Holm, R. H. Eds, 
Academic Press, 1973. 

Forsburg, J. H. eta/., Grnelins Handbuch der 
Anorganischen Chemie, 8th Edn, Part D6, Springer­
Verlag, 1983. 

Webb, G. A., Ann. Rev. Nmr Spectrosc., 1976, 6A, 1. 
Marks, T. J., Prog. Inorg. Chern., 1978,24,51. 
Keller, H. J. eta/., Angew. Chern., Int. Ed. Engl., 1969, 5, 

315. 
Von Ammon, R. eta/., Ber. Bunsenges Phys. Chern., 1972, 

76,995. 
Von Ammon, R. eta/., Inorg. Nucl. Chern. Lett., 1969,5, 

315. 



CsHsCILa La-0000 1 
( ,S-1 ,3,5, 7-Cyclooctatetraene )chlorol:mthanum 

(CsHs)LaCI 

M 278.510 
Bis- THF adduct: ('q8-J ,3 ,5 ,7 -Cyclooctatetraene )­

bis ( tetrahydrofuran) /ant hanum. 
Cu;HuClLaOz M 422.723 
Pale-yellow powder. Sol. THF. Presumably dimeric by 
analogy with Chloro( cyclooctatetraene )cerium. 

Wayda, A.L., Organometal/ics, 1983,2, 565 (synth, ir, nmr) 

CnH30LaP3 La-00002 
Tris[( dimethylphosphinidenio )bis(methylene )]lanthanum 

[ 61 060-80-8] 

M 406.196 
Colourless solid. Sol. C6H 6. Mp 195-205° dec. 
Schumann, H. eta/, Chern. Ztg., 1976, 100, 336 (synth, nmr) 

CnHt4CILa La-00003 
Chloro[1,3-propanediylbis( 715- 2,4-cyclopentadien-1-ylidene) ]­

lanthanum 
[75857-12-4] 

M 344.612 
Probably dimeric. Sol. THF. Mp > 100°. Air- and mois­

ture-sensitive. 
John, J.N. eta/, J. Coord. Chern., 1980, 10, 177 (synth, nmr) 

CtsHtsLa 
Tris( ,S-2,4-cyclopentadien-1-yl)lanthanum, 9CI 

Tri -1r -cyclopentadienyllanthanum, 8CI 

[ 1272-23-7] 

M 334.189 

La-00004 

Cryst. Mp 395°. Sub!. at 200-50° in vacuo, hydro!. by 
H20. 

THF adduct: [79533-62-3]. White platelets. Sol. THF. 
Sub!. in vacuo at 260°. Air-sensitive. 

Cyclohexylisocyanide adduct: [37299-02-8]. Sol. C6H 6. 

Mp 110°. 
Wilkinson, G. eta/, J. Am. Chern. Soc., 1954, 76, 6210 (synth) 
Fritz, H.P., Chern. Ber., 1959,92,780 (ir) 
Devyatykh, G.G. eta/, Dokl. Akad. Nauk. SSSR, 1970, 193, 

1069 (synth, ms) 
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La-00001 -La-00007 

Von Ammon, R. eta/, Ber. Bunsenges. Phys. Chem., 1972.76, 
995 (nmr, ir) 

Aleksanyan, V.T. eta/, J. Raman Spec., 1974,2, 345 (raman) 
Rogers, R.D. eta!, J. Orf{anomet. Chern .. 1981, 216, 383 

(struct) 

Ct6Ht6La6 La-00005 
Dis( 718-t ,3,5, 7 -cyclooctatetraene )lanthanate( 1-), 9CI 

Dicyclooctatetraenelanthanate(l-) 

M 347.208 (ion) 
K salt: [51187-42-9]. 

Ct6Ht6KLa M 386.306 
Green solid. Sol. dioxan, THF. Mp >345°. Extremely 
air- and moisture-sensitive. 

Hodgson, K.O. eta!. J. Am. Chern. Soc .. 1973, 95, 8650 (synth, 
ir) 

C21H21La La-00006 
Triindenyllanthanum 

Tris(I ,2 ,3 ,3a,7 a -7)) -/ H -inden-1-yl/anthanum 

M 484.368 
May be a monohapto- or a trihapto-complex. 
THF adduct: [22696-73-7]. 

C31H29LaO M 556.475 
Pale-tan solid. Sol. THF. Diamagnetic. 

Tsutsui, M. el a/, J. Am. Chern. Soc., 1969,91. 3175 (synth, 
nmr) 

C32H4oLa202 La-00007 
Tris(1,3,5, 7-cyclooctatetraene)bis(tetrahydrofuran)dilan­

thanum 
(65101-96-4] 

M 734.478 
Struct. assigned by analogy with [~-[(1,2-

7): I ,2,3 ,4,5,6, 7 ,8-7) )-1 ,3,5, 7 -Cyclooctatetraene ]­
[his( 7)8-J ,3,5, 7 -cyclooctatetraene) his( tetrahydro­
furan)dineodymium, Nd-00012. Gold cryst. Sol. THF. 
Extremely air- and moisture-sensitive, inflames in air. 

DeKock, C.W. et al.lnorf{. Chern., 1978,17.625 (synth) 



Lu Lutetium S. A. Cotton 

Lutetium (Fr.), Lutetium (Ger.), Lutecio (Sp.), Lutezio (Ita!.), JliOTeQHH (Liutetsii) (Russ.), l'v'T -T '/.b. (Japan.) 

Atomic Number. 71 

Atomic Weight. 174.97 

Electronic Configuration. [Xe] 4f 4 5d1 6s2 

Oxidation State. + 3 

Coordination Number. 6 or more, but less when bulky ligands 
such as -CH2SiMe3 and -C(CH3h are present. 

Colour. Colourless. 

Availability. Starting materials are Lu20 3 and anhydrous 
LuC13, which are expensive. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 

Isotopic Abundance. 175Lu, 97.41%; 176Lu, 2.59%. 

Spectroscopy. Lu(III) compounds are diamagnetic (4f' 4) and 
give sharp, unshifted 1 H nmr spectra of which a considerable 
number have now been reported. For these and for a discussion 
of 13C nmr spectra see Forsburg, foe cit. 

Analysis. See under Lanthanum 

References. See under Lanthanum 
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CsHsChLu 
Dichloro( 715- 2,4-cyclopentadien-1-yl)lutetium 

Cyclopentadienyllutetium dichloride 

(CsHs)LuCb 

M 310.968 
Tris- THF adduct: 

C11H29ChLu03 M 527.287 

Lu-00001 

Colourless cryst. Mp 76-8°. Extremely air-sensitive. 
Struct. probably resembles Dichloro( 1)5-2,4-
cyclopentadien-1-yl)erbium. 

Manastryrskyj. S. eta/, lnorg. Chern., 1963, 2, 904 (synth) 

C6HtsLu999 

Hexamethyllutetate(3-) 

M 265.175 (ion) 

Lu-00002 

Tris [(tetramethylethylenediamine )lithium I salt. 
[66862-13-3]. 
Cz4H66Li3LuN6 M 634.616 
White cryst. Sl. sol. Et20. Mp 141-2° dec. Y. sensitive 
to air and moisture. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1978, 17, 
276 (synth, nmr) 

CsHsCILu 
( 718-1,3,5, 7 -Cyclooctatetraene )chlorolutetium 

(CsHs)LuCl 

M 314.571 
THF adduct: (17 8-J ,3,5,7-Cyclooctatetraene)­

chloro(tetrahydrofuran )lutetium. 
CuHt6ClLuO M 386.678 

Lu-00003 

Off-white powder. Sol. THF. Probably dimeric by 
analogy with Chloro(cyclooctatetraene)cerium. 

Wayda, A.L., Organometa/lics, 1983,2, 565 (synth, ir, nmr) 

CtoHtoCILu Lu-00004 
Chlorobis(.,S-2,4-cyclopentadien-1-yl)lutetium, 9CI 

Chlorodicyclopentadienyllutetium. Dicyclopentadienyl­
lutetium chloride 

M 340.609 
Dimeric. 
Dimer: [76207-13-1]. Di-J,1-chlorotetrakis(1)5-2,4-cy­

clopentadien-1-yl)dilutetium. 
C2oH2oChLuz M 681.218 
Pale-green-white cryst. Sol. THF. Mp 318-20°. 
Diamagnetic. Air-sensitive. Sub!. in vacuo. 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85,672 (synth, ir) 
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Lu-00001 - Lu-00008 

CIOHIJLU Lu-00005 
Bis( 175- 2,4-cyclopentadien-1-yl)hydrolutetium 

M 306.164 
TH F adduc1: [79292-30-1]. Bis(1)5-2.4-cyclopentadien-

1-yl)hydro(tetrahydro}1<ran )lutetium, lOCI. 

Ct4Ht9Lu0 M 378.271 
Synthesized by reaction of (Csl-lshLuR (R = 
Me3SiCH 2 or C6 1-1 5CH 2) with 1-1 2. Colourless cryst. 
Does not react with alkenes. 

Schumann. H. eta/, J. Or!{atWmel. Chnn., I 981. 213. C7 
(synlh, nmr. ir) 

CuH13Lu Lu-00006 
Bis( 175- 2,4-cyclopentadien-1-yl)methy Hutetium 

@ 
@ 

LuMe 

M 320.191 
THFcumplex. [76207-05-1]. 

CtsHztluO M 392.297 
White solid. Sol. THF, C6H6 , toluene. Unstable at r.t. 
Extremely air- and moisture-sensitive. 

Schumann, H. eta/, Angew. Chem .. Int. Ed. Engl., 1981, 20, 
119 (synth, nmr) 

Schumann, H. eta/. Organumetallics, I 982, 1, 1194 (synth, ir, 
nmr) 

CnHt9LuSi Lu-00007 
( 178-J ,3,5, 7-CyclooctatetraeneX trimethylsilylmethyl)lutetium 

(CsHs)Lu(CH2SiMe3) 

M 366.335 
Bis-THF adduct: [84582-80-9]. (178-/ ,3,5,7-Cycloocta­

t et raene) ( tri met hylsi lyl met h yl)bis ( tetrahydrofuran )­
lutetium. 
Czoi-IJsLu02Si M 51 0.54!\ 
Off-white powder. Sol. toluene, TH F. Marginally 
stable at r.t. 

Wayda. i\.1. e/ a!. Organometal/ics. 1983,2,565 (synth, ir, 
nmr) 

CnH3oLuP3 Lu-00008 
Tris[ ( dimethylphosphinidenio )bis(methylene) )lutetium 

[ 61 060-!\7-5] 

M 442.257 
Colourless solid. Sol. C6 H6. Mp 210° dec. 
Schumann, H. eta/, Chem.-Ztg., 1976,100,336 (synth, nmr) 



CtJit9Lu Lu-00009 
Hutylbis( 715-2,4-cyclopentadien-1-yl)lutetium 

M 362.271 
THF complex: [82293-70-7]. 

CtsH21LuO M 434.378 
Colourless solid. Sol. THF, C6H6, toluene. Unstable at 
r.t., extremely sensitive to air and moisture. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981, 20, 
119 (synth, nmr) 

Schumann, H. eta/, Organometal/ics, 1981, I, 1194 (synth, ir, 
nmr) 

Ct4Ht9Lu Lu-00010 
tert-Hutylbis(715-cyclopentadienyl)lutetium 

Bis( 7]5-2 ,4-cyclopentadien-1-yl)(J ,1-dimethylethyl)lut­
etium 
[76207-08-4] 

M 362.271 
THF complex: 

CtsH27LuO M 434.378 
LuH(C4HsO)]z. Colourless cryst. + 1THF. Inserts 
CO at room temperature to form successively Bis(715-

2,4-cyclopentadien-1-yl)(2,2-dimethyl-1-oxopropyl­
C,O)Iutetium, Lu-00013 and Tetrakis(TJ5-2,4-
cyclopentadien-1-yl) [,u-(2,2,7 ,7-tetramethyl-3,4,5,6-
octanetetrone-03 ,05:04 ,06) ]dilutetium, Lu-00024 
Reacts with H 2 to afford [(C5H5h 70-80 dec. 
Extremely air- and moisture-sensitive. 
LuH(C4HsO)]z. 

Evans, W.J. eta/, J. Chern. Soc., Chern. Commun., 1981,292, 
706 (struct, ir, nmr, synth) 

Evans, W.J. eta/, J. Am. Chern. Soc., 1982, I04, 2008 (synth, 
nmr, cmr, ir) 

Schumann, H. eta/, Organometallics, 1982, I, 1194 (synth, ir, 
nmr, cmr) 

Ct4H2tLuSi Lu-00011 
His( 715- 2,4-cyclopentadien-1-yl)[ ( trimethylsilyl)methyl]lute­

tium 
( Trimet h y lsi I y /met h y I) dicyclopentadienylluteti urn 

M 392.372 
THF complex: [76207-10-8]. 

C1sH29LuOSi M 464.479 
Yellow needles. Sol. THF, C6H6, toluene. Mp l00-l0° 
dec. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981,20, 
119 (synth, struct, nmr) 

Schumann, H. eta/, Organometallics, 1982, I, 1194 (synth, 
struct, ir, nmr) 

Lu-00009 - Lu-00015 

CtsH1sLu Lu-00012 
Tris( 715-2,4-cyclopentadien-1-yl)lutetium 

Tricyclopentadienyllutetium 
[1272-24-8] 

©/@ 
Lu 

@ 
M 370.251 
Colourless cryst. Mp 295°. Sub!. at 260° in vacuo. 
1socyanocyclohexane adduct: [37299-03-9]. Tris(TJ5-

2 ,4-cyclopentadien-1-yl)isocyanocyclohexanelutetiu­
m. 
C22H26LuN M 479.421 
Sol. C6H6. Mp 170°. 

Fischer, E.O. eta/, J. Organomet. Chern., 1965, 3, 181 (synth, 
ir) 

v. Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972, 76, 995. 
Aleksanyan, V.T. eta/, J. Organomet. Chern., 1977, 13I, 251 

(raman) 

CtsHt9LuO Lu-00013 
His( 715-2,4-cyclopentadien-1-yl)(2,2-dimethyl-1-oxopropyl­

C, O)lutetium 
[79503-47-2] 

M 390.282 
Formed by CO insertion reaction of tert-Hutylbis(TJ5-cy­

clopentadienyl)lutetium, Lu-00010. Pale-yellow solid. 
Sol. THF, toluene. Air- and moisture-sensitive. 

Evans, W.J. eta/, J. Chern. Soc., Chern. Commun., 1981,706 
(synth, ir, pmr, cmr) 

CtsHztLU Lu-00014 
His( 715- 2,4-cyclopentadien-1-yl)(2,2-dimethylpropy !)lutetium 

Dicyclopentadienylneopentyllutetium 
[76207-09-5] 

M 376.298 
White cryst. + I THF. Sol. C6H6, toluene. Mp 90-100° 

dec. Extremely air- and moisture-sensitive. 
Schumann, H. eta/, Organometallics, 1982, I, 1194 (synth, ir, 

nmr, cmr) 

CtJI44LuSi6 Lu-00015 
Tetrakis[ ( trimethylsilyl)methyl]luteate( 1-) 

[Lu(CHzSiMe3)4] 9 

M 439.576 (ion) 
Li salt, tetrakis(tetrahydrofuranate ): [70388-23-7]. 
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C3:zHs4LiLu04Si M 743.007 
Green-white solid. Sol. pentane. Mp 113-5° dec. Pyro­
phoric in air. Slowly dec. to Li[Lu(CH2SiMe­
Jh(CHSiMeJ)]. 

Schumann, H. eta/, J. Organornet. Chern., 1979, 169, C I 
(synth, nmr) 

Ct,Ht,Lu Lu-00016 
Benzylbis( 715- 2,4-cyclopentadienyl)lutetium 

Bis( 7]5 -2 ,4-cyclopentadien-1-yl) (phenylmeth yl)lute­
tium, 9CI 

M 396.288 
THFcomp/ex: [76207-11-9). 

C:ztH:zsLuO M 468.395 
White cryst. Sol. THF, C6H6, toluene. M p I 00-10° 
dec. Extremely air- and moisture-sensitive. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981, 20, 
119. 

Schumann, H. eta/, Organornetal/ics, 1982, 1, 1194 (synth, ir, 
nmr) 

C11Ht7Lu Lu-00017 
Bis( 715- 2,4-cyclopentadien-1-yl)( 4-methylphenyl)lutetium 

p-Tolyldicyclopentadienyllutetium 

M 396.288 
THF complex: [76207-12-0). 

C:ztH:zsLuO M 468.395 
Colourless cryst. Sol. THF, C6H6, toluene. Mp 110-
200 dec. V. sensitive to air and moisture. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981, 20, 
119 (synth, nmr) 

Schumann, H. eta/, Organometallics, 1982, 1, 1194 (synth, 
struct, nmr, ir) 

C:zoH3tLu Lu-00018 
Hydridobis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethy 1-2,4-cy clo­

pentadien-1-yl]lutetium 
[83463-59-6) 

M 446.432 

~ rJ(LuH 
Reacts reversibly with C6H6 to form (C5Me5hLuPh + 

H2. Undergoes rapid H/D exhange. Ether adduct ex­
trudes ethane to form (CsMeshLuOEt. Undergoes 
metallation reactions with SiMe4, pyridine, and ylides. 
White solid. Sol. pentane, hexane, C6H6, toluene. 
Highly reactive. 

Watson, P.L. eta/, J. Am. Chern. Soc., 1982, 104, 6471 (synth, 
nmr) 

Lu-00016 - Lu-00021 

Waston, P.L., J. Chern. Soc., Chern. Cornrnun., 1983, 276 
(synth, nrnr, ir) 

C21H33Lu Lu-00019 
Methylbis[(1,2,3,4,5-7])-l,2,3,4,5-pentamethyl-2,4-cyclopen­

tadien-1-y l]lutetium 
[85962-87-4] 

M 460.459 
Asymmetric dimer in solid state, dissociates in soln. Acti­

vates methane in soln. Metallated by SiMe4. 

Dimer: 
C42H66Lu:z M 920.917 
White solid. Sol. toluene, cyclohexane. 

Et 20complex: [80145-92-2]. 
C:zsH43LuO M 534.581 
Sol. toluene, hexane, Et20. 

Watson, P.L., J. Chern. Soc., Chern. Comrnun., 1983,276 
(props) 

Watson, P.L., J. Am. Chern. Soc., 1982, 104, 337, 6471; 1983, 
105,6491 (struct, nmr, cmr,props, svnth) 

Lu-00020 

e 

M 499.515 (ion) 
Li salt, THF complex: [76565-30-5]. 

C28H44LiLuO M 578.563 
White solid. Sol. THF, pentane. Diamagnetic. 

Evans, W.J. eta/, J. Organornet. Chern., 1980,202, C6 (synth, 
ir) 

C:zsH3sLuN Lu-00021 
[ Bis( 1 ,2,3,4,5-7] )-1,2,3,4,5-pentamethy 1-2,4-cy clopentad­

ien-1-yl]-2-pyridinyllutetium 
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M 524.525 
White cryst. Sol. cyclohexane. Formed by reaction of 

pyridine with Hydridobis[ (I ,2,3,4,5-7])-1 ,2,3,4,5-pen­
tamethyl-2,4-cyclopentadien-1-yl]lutetium, Lu-00018. 



Watson, P.L., J. Chern. Soc., Chern. Cornrnun., 1983,276 
(synth, struct, nrnr, crnr) 

Cz9Hz,CILuP Lu-00022 
Cblorobis( .,s.2,4-cyclopentadien-1-yl)(tripbenylpbospbonium 

71-metbylide)lutetium, lOCI 

[78577-75-0] 

M 616.926 
Colourless solid. Sol. C6H6, toluene, Et20, THF. Mp 

172° dec. V. air- and moisture-sensitive. 
Schumann, H. eta/, J. Organornet. Chern., 1981,209, CIO 

(synth, nrnr, ir) 

C3zH~u9 
Tetrakis(2,6-dimetbylpbenyl)lutetate(l-) 

M 595.603 (ion) 
Li salt, tetra-THF complex: [40844-50-6]. 

C48H68LiLu04 M 890.971 

Lu-00023 

Colourless cryst. Sol. THF. Dec. by H20 and air. 
Cotton, S.A. eta/, J. Chern. Soc., Chern. Cornrnun., 1972, 1225 

(synth, cryst struct) 

C3zH33Luz04 Lu-00024 
Tetrakis(.,S-2,4-cyclopentadien-1-yi)[#L-(2,2, 7, 7-tetrametbyl-

3,4,5,6-octanetetrone- ()3, OS: ()4, O')]dilutetium 
[79716-32-8] 

M 836.584 
Formed by CO insertion reaction of tert-Butylbis(1J5-cy­

clopentadienyl)lutetium, Lu-00010. Deep-purple 
cryst. Sol. pentane, toluene. 

Evans, W.J. eta/, J. Chern. Soc., Chern. Cornrnun., 1981,706 
(synth, struct, crnr, prnr, ir) 

Lu-00022 - Lu-00026 

C33H3~uP Lu-00025 
Dis( 775-2,4-cyclopentadien-1-yl)( tert-butyl)(tripbenylpbos­

pbonium 7J-metbylide )lutetium 
Dicyclopentadienyl-tert-butyllutetium(methylenetri­
phenylphosphorane) 

M 638.588 

@ /C(CH3h 

L~ @ CH2PPh3 

Colourless cryst. Sol. C6H6, toluene, Et20, THF. Mp 
122° dec. V. sensitive to oxygen and moisture. 

Schumann, H. eta/, J. Organornet. Chern., 1983, 2SS, 305 
(synth, ir, nrnr) 

C33H3sLuPSi Lu-00026 
Dis( '15-2,4-cyclopentadien-1-yl)[( trimethylsilyl)methyl](tri­

phenylphosphonium 7J-methylide)lutetium 
Dicyclopentadienyl[(trimethylsilyl)methyl]lutetium­
(met hylenetriphenylphosphorane) 
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M 668.689 

@ /CH2SiMe3 
Lu @ 'cH2PPh3 

Colourless powder. Sol. C6H6, toluene, Et20, THF, 
CH2Ch. Mp 103° dec. V. sensitive to oxygen and 
moisture. 

Schumann, H. eta/, J. Organornet. Chern., 1983, 2SS, 305 
(synth, ir, nrnr) 



Mn Manganese M. Green 

Manganese (Fr.), Mangan (Ger.), Manganeso (Sp.), Manganese (Ita!.), MapraHeq (Marganets) (Russ.),.,> fi >(Japan.) 

Atomic Number. 25 

Atomic Weight. 54.9380 

Electronic Configuration. [Ar] 3ds 4s 2 

Oxidation States. -3, -I, 0, +I, + 2 

Coordination Number. Most commonly 4, 5 or 6 with con­
ventional ligands. Examples include Mn(NOhCO (4), 
[Mn(CO)s]- and [Mn(C0)4PPh 3]- (5), MnCl(C0) 5 (6). 

Colour. Variable. 

Availability. Anhydrous MnCb and Mn2(CO)w are com­
monly available starting materials. 

Handling. See under Chromium. 

Toxicity. Mn compounds are not especially toxic except for 
the carbonyl complexes. 

70 

Isotopic Abundance. 55Mn, !00%. Both 54 Mn (t 1 , 2 = 303d) 
and 56 Mn (t 1; 2 = 2.57d) have been used in traccr'studies. 

Spectroscopy. 55 Mn has I=~ and is relatively easily observed 
by nmr although the quadrupole moment of0.55 X IQ-28 cm2 

gives rise to relatively broad lines. A range of chemical shifts 
has been reported for diamagnetic Mn(l) and Mn(-1) car­
bonyl-containing complexes. See for example Calderazzo, F. 
et a!., J. Chern. Soc., (A), 1967, 154. 

Analysis. For standard methods, sec Scott's Standard 
Methods of Chemical Analysis, Furman, N.H. Ed., 6th Edn, 
Van Nostrand, 1962. 

References. General reviews arc listed in the introduction to 
the Sourcebook. 
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Mn-00067 - Mn-00124 

@-Mo-o 
Mn-00067 

[Mn(CO)(CNMe)s]'" 

~ 
Mn-P{OMell 

JJ 

P(OMeh 

(MeOJ,P .. Jn,_co 

OC.,.I'Br 
P(OMeh 

MnOs,H(CO), 

@- Fo ~~co 
Fe-MJl-CO 
'co taco 

Mn-00068 

Mn-00069 

Mn-00070 

Mn-00071 

Mn-00072 

Mn-00073 

Mn-00074 

Mn-00075 

Mn-00076 

Mn-00077 

[(OC)sMn],PbMe2 

oc
1 

CH~ CO 
/r;t_ / "'- 1 _...co 
~Fe-)'de'co 

'c'5 co 

Mn-00078 

Mn-00079 

Mn-00080 

P(OMe)l 

@-Mn~P(OMe)) 
cs 

oc~Mo, 
II'CO oc co 

Mn-00081 

Mn-00082 

Mn-00083 

Mn-00084 

Mn-00085 

Mn-00086 

Mn-00087 

Mn-00088 

MnBr(CO)[P(0Me),j 4 

H 
(MeOhP-.~n--P{OMeh 

Mn-00089 

(MeOhP.,. to .,..P(OMeh 

Mn-00090 

iOC)sMn-Fe(C0) 4- Re(CO)s 

Mn-00091 

(0C)sMn-Fe(C0) 4 -·Mn(CO), 

Mn-00092 

As Mn-0004~ with 

R =Ph 

Mn-00093 

Mn-00094 

Mn-00095 

72 

Mn-00096 

<0C) 5Mn--Ru(C0)4 --\:111(COl, 

co @ ;/CO 
-Mn 
/ \'co 

Vlo CO 

@'co 

CO H 
~-/ I 
~~n=C=C\ 

CO Ph 

~~coco y_;- co 
Ph 

Mn-00097 

Mn-00098 

Mn-00099 

Mn-00100 

Mn-00101 

f'r0. CH CG ~ / ,l/ 
OC-Mn-Mn-CO 

od 0 
i':=/ 

Mn-00102 

~\~ Mn-00060 \vith 

R =Ph 

Mn-00103 

Mn-00104 

Mn-00105 

Mn-00106 

uc co 
@- '§> ,, Fe---10 -CH,\'In--CO 

' I' ()(" co 

Mn-00108 

Mn-00109 

Structure Index to Mn 

Mn-00110 

Ph,TI\1n(COJ, 

Mn-00112 

0( 

Mn-00113 

Mn-00114 

Mn-00115 

Mn-00116 

Mn-00117 

Mn-00118 

Mn-00119 

Mn-00120 

Mn-00121 

Mn-00122 



Mn-00125 - Mn-00145 

Mn-00125 

Mn-00126 

oc '1' I~~' oc-Mn_,..B:y---' s, /co 
/ S Of-'"! Fe Q.i_Mn-CO 

OC \B B' '-
/ I CO 

Me M.-

Mn-00127 

(0C)5MnFe(NO),PPh3 

Mn-00128 

Mn-00129 

Mn-00130 

P[OCH(CH,)zh 

<, I _.co 
-Mn 
, I "co 

P[OCH(CH,hh 

Mn-00131 

Mn-00132 

Mn-00133 

(OC)sMn-Mn(C0)4(PPh,)(ax-) 

Ph Ph CO 
inl-M~-co 
~'No 

Mn-00134 

Mn-00135 

Mn-00138 

Mn-00137 

Mn-00138 

Mn-00139 

Mn-00140 

Mn-00141 
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Structure Index to Mn 

Ph Ph CO 
rt=::\..-Jn-CO 

Ph'.':((Ph 'pPh, 

[ 
Ph, co Ph, 1. CP,_ 1 __ PJ 
p.,.~n""P 
Ph, CO Ph2 

Ph ~2 Ph 
r11-\/ '-/-rh 

oc,_ I I __ co 
~~~c~~n-eo 

Ph-r,'C'"....-P\-Ph 
Ph H, Ph 

Mn-00142 

Mn-00143 

Mn-00144 

Mn-00145 



CMnN304 
Carbonyltrinitrosylmanganese, set 

[14951-98-5] 

Mn(NO)JCO 

M 172.967 
Green solid. Mp 27°. 

Mn-00001 

Barraclough, C. G. eta/, J. Chern. Soc., 1960,4842 (synth J 
Inorg. Synth., 1976,16,4 (synth) 

C3H9MnN303e 
Triamminetricarbonylmanganese( 1 +) 

[ 14872-96-9] 

M 190.060 (ion) 
fac-form 

Pentacarbonylmanganate(l- ): 
CsH9MnzN30s M 385.050 
Air-stable yellow cryst. Sol. Me2CO, H20. 

Tetraphenylborate: [ 14872-95-8]. 
Cz,Hz9BMnN303 M 509.292 

Mn-00002 

Yellow cryst. (Me2CO aq.). Sol. Me2CO, insol. H20. 
Behrens, H. eta/, Z. Anorg. All g. Chern., 1967, 349, 241 (synth) 
Behrens, H. eta/, J. Organornet. Chern., 1972, 34, 367 (synth) 
Herber hold, M. eta/, J. Organornet. Chern., 1978, 152, 329 

(prnr, crnr, ir, cryst struct, props) 

C4BrzMn046 

Dibromotetracarbonylmanganate(l-) 
[37176-07-1] 

X= Br 

M 326.788 (ion) 
Tetraethylammonium salt: [43184-81-2]. 

C12HzoBrzMnN04 M 457.040 
Cry st. 

Mn-00003 

Abel, E.W. eta/, J. Chern. Soc., 1964, 434 (synth, ir, nrnr) 
Farona, M.F. eta/, J. lnorg. Nucl. Chern., 1967, 29, 1814 

(props) 
Connor, J.A. eta/, J. Organornet. Chern., 1974,73,351 (props) 

C4CI2Mn046 Mn-00004 
Tetracarbonyldichloromanganate( 1-) 
As Dibromotetracarbonylmanganate( 1-), M n-00003 with 

X=CI 

M 237.886 (ion) 
Tetraethylammonium salt: [52901-72-1]. 

CnHzoCI2MnN04 M 368.138 
Cryst. 

Abel, E.W. eta/, J. Chern. Soc., 1964, 434 (synth, ir, nmr) 
Farona, M.F. eta/, J.lnorg. Nucl. Chern., 1967,29, 1814 

(props) 

Mn-00001 - Mn-00008 

Connor, J.A. el al, J. Organomet. Chem., 1974. 73. 351 (props) 

C4H3Mn03S 
Tricarbonyl(methanethiolato)manganese 

M 186.064 

co 
Me I /co 

CO S /¥n-CO 

1/1/\ 
OC-Mn--1-sMe I 

oc/ 1 , 1/co l 
. OC-Mrr --SMe 

I/o~'/// 
MeS----Mn-CO 

oc/ I 
co 

Mn-00005 

Tctrameric, originally thought to be trimeric. 
Tetramer: [24819-01-0]. Dodecacarbonyltetrakis(f1.3-

methanethiolato )tetramanganese. SCI. 

C16HuMn4012S4 M 744.256 
Yellow-orange cryst. Dec. at 210°. 

Abel, E.W. eta/, J. Chetn. Soc. (A), 1966. 1141 (synth) 
.Jenkins, C.R., J. Organornet. Chern., 1968, 15, 441. 
Johnson, B.F.E. eta/, /nor g. Chem., 1968. 7, 831 (ms. synth) 

C4I4Mn046 

Tetracarbonyldiiodomanganate( 1-J 

[37176-05-9] 

Mn-00006 

As Dibromotetracarbonylmanganate( 1-), Mn-00003 
with 

X= I 

M 674.598 (ion) 
Tetramethylammonium salt: [53749-00-1]. 

CsH 1212MnN04 M 494.934 
Cryst. 

Abel, E.W. eta/, J. Chem. Soc., I 964,434 (symh. ir, nrnr) 
Ferona, M.F. eta/, J.lnorg. Nuc/. Chetn., 1967,29. 1814 

(props) 
Connor, J.A. eta/, J. Organomel. Chem .. I 974, 73, 35 I (props) 

C4MnNOs 
Tetracarbonylnitrosylmanganese, 8CI 

r 161 o4-l 1 -9J 

M 196.986 
Red liq. Mp -1.5°. 

co 
1 _co 

ON-Mn' 
I CO 
co 

Mn-00007 

Treichel, P.M. eta/, J. Am. Chem. Soc .. 1961.83,2593 (svnth) 
Organomel. Synlh .. I 965. 1, I 64 (synth) 
Wacrsik, H. el a/, lnorg. Chem .. 1967.6, 1066. 
Keeton, D.P. eta/, lnorg. Chim. Acta, I 972. 6, 33 (props) 
Hcrbcrhold, M. eta/, J. Organomet. Chem., I 974.67. 8 I. 
Legzdins. P. el a/, lnorg. Chem .. I 975, 14. 187~. 

C4Mno4eee 
Tetracarbonylmanganate(3- ), lOCI 

[61769-24-2] 

Mn-00008 

M 166.980 (ion) 

74 



Tri-Na salt: [59123-04-5]. 
C4MnNa304 M 235.949 
Characterised spectroscopically. 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1977,99, 1801 (synth, 
props) 

CsBrMnOs 
Bromopentacarbonylmanganese, lOCI, 9CI, SCI 

[ 14516-54-2] 

MnBr(CO)s (Oh) 

M 274.894 

Mn-00009 

Orange-yellow cryst. Mod. sol. org. solvs. Bp0.05 50° sub!. 
Dimerises slowly in so ln. with loss of CO. 

Abel, E. W. eta/, J. Chern. Soc., 1959, 1501 (synth, props) 
Kaesz, H. D. eta/, J. Am. Chern. Soc., 1967, 89, 2844 (ir) 
Connor, J.A. eta/, J. Chern. Soc., Faraday Trans., 1972,68, 

1754. 
Aime, S. eta/, Transition Met. Chern., 1976,1, 177 (cmr) 
lnorg. Synth., 1979,19, 160 (synth) 

CsCIMnOs 
Pentacarbonylcbloromanganese, lOCI 

Chloropentacarbonylmanganese, 9CI, BCI 

[ 141 00-30-2] 

MnCl(CO)s (Oh) 

M 230.443 

Mn-00010 

Pale-yellow light-sensitive cryst. Mod. sol. org. solvs. 
Bp0,1 40° sub!. Light sensitive. Dimerises slowly in 
soln. with loss of CO. 

Abel, E.W. eta/, J. Chern. Soc., 1959, 1501 (synth, props) 
Kaesz, H.D. eta/, J. Am. Chern. Soc., 1967,89,2844 (ir) 
Greene, P.T. eta/, J. Chern. Soc. (A), 1971, 1559 (cryst struct) 
Connor, J.A. eta/, J. Chern. Soc., Faraday Trans., 1972, 68, 

1754. 
Inorg. Synth., 1979,19, !59 (synth) 

CsHMnOs Mn-00011 
Pentacarbonylbydromanganese, 9CI 

Pentacarbonylmanganese hydride. Manganese hydrocar­
bonyl. Hydridopentacarbonylmanganese 
[ 16972-33-1] 

M 195.998 
Liq. Mp -20°. Sublimes in vacuo. Stable to 50°. 

I> Poisonous vapour 
lnorg. Synth., 1963, 7, 196 (synth) 
Organomet. Synth., 1965,1, !58 (synth) 
Edgell, W.F. eta/, J. Am. Chern. Soc., 1966,88, 5451 (synth) 
Calderazzo, F. eta/, J. Chern. Soc. (A), 1967, !54 (nmr) 
Edgell, W.F. eta/, lnorg. Chern., 1969,8, 1103 (ir) 
LaPlaca, S. eta/, lnorg. Chern., 1969,8, 1928 (cryst struct) 
McNeill, E.A. eta/, J. Am. Chern. Soc., 1977, 99, 6243 (synth, 

struct) 
McKinney, R.J. et a/,lnorg. Chern., 1979, 18, 3413. 

~n-00009 - ~n-00015 

CsH3Mn04S 
Tetracarbonyl(metbanetbiolato )manganese 

Mn-00012 

M 214.074 
Dim eric. 

CO Me CO 
OC, I ;S,, I _-CO 

Mn Mn 
oc' 1 ~s' I ~co 

CO Me CO 

Dimer: [21321-38-0]. Octacarbonylbis(JL-methanethiol­
ato )dimanganese, 9CI, BCJ. 
C10H6Mn20sS2 M 428.149 
Golden-yellow cryst. (pentane). 

Treichel, P.M. eta/, J. Chern. Soc., 1963, 720 (synth, ir, pmr) 

CsiMnOs 
Pentacarbonyliodomanganese, tOCI 

Iodopentacarbonylmanganese, 9CI, BCI 

[14879-42-6] 

Mn-00013 

Mni(CO)s (Oh) 

M 321.895 J 
Red-orange cryst. (hexane). Bp0,05 50° sub!. Iodine is 

liberated on prolonged standing at r.t., dimerises slowly 
in soln. 

Abel, E.W. eta/, J. Chern. Soc., 1959, 1501 (synth, props) 
Kaesz, H. D. eta/, J. Am. Chern. Soc., 1967,89, 2844 (ir) 
Connor, J.A. eta/, J. Chern. Soc., Faraday Trans., 1972, 68, 

I 7 54 (props) 
Inorg. Synth., 1979,19, 160, 162 (synth) 

CsMnOs8 

Pentacarbonylmanganate(l-), tOCI 

[ 14971-26-7] 

Mn-00014 

Mn(C0) 59 

M 194.990 (ion) 
Li salt: [ 15689-0 1-7]. 

CsLiMnOs M 201.931 
Moisture-sensitive. 

Na salt: [13859-41-1]. 
CsMnNa05 M 217.980 
Moisture-sensitive. 

K salt: 
CsKMnOs M 234.088 
Moisture-sensitive. 

Bis(triphenylphosphine )iminium salt: [52542-59-3]. 
C41H30MnNOsP2 M 733.577 
Orange cryst. 

lnorg. Synth., 1974, 15,84 (synth) 
Duffy, D.N. eta/, J. Organomet. Chern., 1979, 164, 227 (props) 
Gladysz, J.A. eta/, lnorg. Chern., 1979, 18, 553 (synth) 
Pearson, R.G. eta/, J. Am. Chern. Soc., 1980, 102, 1541 (props) 
Braunstein, P. et a/, J. Organomet. Chern., 1981, 213, 79 (props) 
Uson, R. et a/, J. Chern. Soc., Dalton Trans., 1981, 316 (props) 

C5Mn07SED Mn-00015 
Pentacarbonyl(sulfur dioxide-S)manganese(l +) 

[Mn(CO)s(S02)]ED 

M 259.049 (ion) 
Hexafluoroarsenate: [55853-06-0]. 
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CsAsF6MnO,S M 447.961 
Brownish-yellow solid. 

Mews, R., Angew. Chem., Int. Ed. Engl., 1975, 14, 640; 1977, 
16, 56 (synth) 

C,H3MnOs 
Pentacarbonylmethylmanganese, lOCI 

Methylpentacarbonylmanganese 
[ 13601-24-6] 

M 210.025 
Colourless cryst. (pet. ether). 

Mn-00016 

Clossen, R.D. eta/, J. Org. Chem., 1957,22,598 (synth, ir) 
Hsieh, A.T.T. eta/, J. Organomet. Chem., 1970,22,29 (synth) 
Wojcicki, A., Adv. Organomet. Chem., 1973, 11, 87 (synth. 

props) 
King, R.B. eta/, J. Am. Chem. Soc., 1978, 100, 1687 (props) 
Butts, S.B. eta/, J. Am. Chem. Soc., 1980, 102,5093 (props) 
Butts, S.B. et a/,Jnorg. Chem., 1981,20, 278. 

C,MnO,EB 
Hexacarbonylmanganese(l + ), 9CI 

Manganesehexacarbony/(1 +) 
[21331-06-6] 

M 223.000 (ion) 

Tetrafluoroborate: [15557-71-8]. 
C,BF4MnO, M 309.804 
White solid. 

Mn-00017 

Fischer, E.O. eta/, Chem. Ber., 1962, 95, 249 (synth, props) 
Kruck, T. eta/, Chem. Ber., 1964,97, 1693 (synth) 
Beach, N.A. eta/, J. Am. Chem. Soc., 1968,90,5713 (synth, 

uv) 
DeKock, R.L. et al,lnorg. Chem., 1971, 10, 38 (struct) 
Darensbourg, D.J. eta/, J. Am. Chem. Soc., 1977,99, 4726 

(props) 
Trogler, W.C., J. Am. Chem. Soc., 1979, 101, 6459 (synth) 

C7F3MnO, Mn-00018 
Pentacarbonyl(trifluoroacetato-O)manganese, so 

[ 15219-49-5] 

M 308.006 
Bright-yellow volatile cryst. 
Green, M.L.H. eta/, J. Organomet. Chem., 1967,8, 511 (synth) 
King, R.B. eta/, J. Organomet. Chem., 1968, 15,457 (synth) 
King, R.B. eta/, J.lnorg. Nuc/. Chem., 1969,31,2169 (props) 
Garner, C.L. eta/, J. Chem. Soc., Dalton Trans., 1974,735 

(props) 

C,FsMnOs Mn-00019 
Pentacarbonyl(pentafluoroethyl)manganese, set 

[ 20791-80-4] 

M 314.004 
Liq. Mp 15-7°. 

Kaesz, H.D. eta/, Z. Naturforsch., B, 1960, IS, 763 (synth, 
props) 

~n-00016 -~n-00023 

C,H3MnNOse Mn-00020 
(Acetonitrile)pentacarbonylmanganese(l + ), 9CI 

Pentacarbonylacetonitrilemanganese. Pentacarbonyl(cy­
anomet hane) manganese 
[27674-37-9] 

[Mn(C0) 5(NCMe)]Eil 

M 236.042 (ion) 

Hexafluorophosphate: [37504-44-2]. 
C,H3F6MnNOsP M 381.007 
Yell ow cryst. 

Drew, D. et ai,Jnorg. Chem., 1975, 14, 1579 (synth) 
Darensbourg, D.J. eta/, J. Am. Chem. Soc., 1977,99, 4726, 

5940 (synth, props) 
Trogler, W.C., J. Am. Chem. Soc., 1979, 101, 6459 (synth, 

props) 
Snow, M.R. eta.', lnorg. Chim. Acta Lett., 1980,44, 189 (synth) 

C7H3MnNOsEB Mn-00021 
Pentacarbonyl(isocyanomethane )manganese( 1 +) 

Pentacarbonyl(methylisocyanide )manganese(/+) 

[45113-87-9] 

[Mn(C0) 5(CNMe)]Eil (Oh) 

M 236.042 (ion) 

Hexafluorophosphate: [38979-19-0]. 
C,H3F6MnNOsP M 381.007 
Cryst. (Me2CO/Et20). Mp 192-4°. 

Treichel, P.M. eta/, J. Organomet. Chem., 1972, 44, 339 (synth, 
props) 

Sarapu, A. eta/, lnorg. Chem., 1975, 14, 247 (synth, props) 

C,H4MnN03 
Tricarbonyl-r-pyrrolylmanganese, SCI 

Pyrrolylmanganese tricarbonyl 
[32761-36-7] 

M 205.052 

~ 
Mn 

oc ... l'co co 

Mn-00022 

Cryst. (pentane). Mp41°. Cryst. struct. of related 2-Me 
deriv. has been detd. 

Joshi, K.K. eta/, J. Organomet. Chem., 1964, 1, 471 (synth, ir) 

C,HsMnN03EB Mn-00023 
Dicarbonyl( ,S-2,4-cyclopentadien-1-yl)nitrosylmangan­

ese(1+), 9CI 

76 

Dicarbonylnitrosyl ( TJ 5 -cyclopentadienyl)manganese(l +) 

[31921-90-1] 

M 206.059 (ion) 

co 
~e/ 
'\:;:JM~-co 

NO 

ir vco 2125, 2075, IINO 1840 cm- 1• Dec. from 230°. 

Hexafluorophosphate: [31921-90-1]. 
C,H5F6MnN03P M 351.024 
Yellow cryst. (Me2CO/Et20). 



King, R.B. eta/, Inorg. Chern., 1964,3, 791 (synth, ir, pmr) 
Brunner, H. eta/, J. Organomet. Chern., 1969, 19, 135 (props) 
King, R.B. eta/, Inorg. Chern., 1969,8,2374 (props) 
James, T.A. eta/, J. Chern. Soc. (A), 1970,850 (props) 
King, R.B. eta/, J. Organomet. Chern., 1973, 56, 345 (synth) 
Busetto, L. eta/, J. Organomet. Chern., 1974, 66,453 (props) 

C,HsMnN202 Mn-00024 
Dicarbonyl(175- 2,4-cyclopentadien-1-ylX dinitrogen)manga­

nese, 9CI 

[38600-58-7] 

M 204.067 

co 
@-M~-co 

L 
L = N 2 

Air-stable red-brown cryst. by sub!. Mp 60° dec. (gas 
evol.). 

Sell mann, D. eta/, Angew. Chern., Int. Ed. Engl., 1971, 10, 919; 
1972,11,534 (synth, ir, ms,pmr) 

Sellmann, D., J. Organomet. Chern., 1972,44, C46; 1978,160, 
183 (synth, props) 

Ziegler, M.L. eta/, Angew. Chern., Int. Ed. Engl., 1976, 15,695. 

C7HsMn04 Mn-00025 
Tetracarbonyl( 173-2-propenyl)manganese, 9CI 

( 713 -Allyl)tetracarbonylmanganese. 'Tr-Allylmanganese 
tetracarbonyl 

[33307-28-7] 

M 208.052 

co 
-Mn <, 1 _....co 
· \'CO co 

Pale-yellow solid or cryst. Mp 38-41°, 53°. Bp9 60-2° 
sub!. 

Kaesz, H.D. eta/, Z. Naturforsch., B, 1960,18,763 (synth, 
props) 

Davidson, G. eta/, J. Chern. Soc., Dalton Trans., 1972, 126 (ir, 
raman) 

Abel, E.W. eta/, J. Chern. Soc., Dalton Trans., 1973, 1706 
(synth) 

Gibson, D. H. eta/, J. Organomet. Chern., 1979, 172, C7 (synth) 

C7H9MnN202 Mn-00026 
Dicarbonyl( 775-2,4-cyclopentadien-1-ylXhydrazine-N)manga­

nese, lOCI 

[31921-91-2] 
As Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( dinitrogen)­

manganese, Mn-00024 with 

M 208.098 
Red-brown cryst. 

L = -NH2NH2 

Sellmann, D., Z. Naturforsch., B, 1970, 25, 890 (synth) 
Sellmann, D., J. Organomet. Chern., 1972, 44, C46. 
Sellmann, D. eta/, J. Organomet. Chern., 1978, 160, 183; 1979, 

178, 433. 

Mn-00024 - Mn-00030 

CsBr2Mn20s 
Di(J.L-bromo)octacarbonyldimanganese, 9CI, SCI 

Octacarbonyldi(J.t-bromo )dimanganese 
[18535-44-9] 

Mn-00027 

co co 
oc.,Jn,x,_ Jn_-co 
oc~ 1 ....,xf" 1 ....,co 

co co 
X = Br 

M 493.767 
Brown cryst. (C6H6 or CC14). Sub!. at 150°. Converted 

by CO into BrMn(CO)s, Mn-00009. 
Monomer: Bromotetracarbonylmanganese. 

C4BrMn04 M 246.884 
Abel, E.W. eta/, J. Chern. Soc., 1959, 1501 (synth, props) 
Dahl, L.F. eta/, Acta Crystal/ogr., Sect. B, 1963,16,611 (cryst 

struct) 
Abel, E.W. eta/, Trans. Faraday Soc., 1967,63,45 (ir) 
Farona, M.F. eta/, J. Inorg. Nucl. Chern., 1967,29, 1814 

(synth) 
Bamford, C.H. eta/, J. Chern. Soc., Dalton Trans., 1972, 1846 

(synth, uv) 

CsChMn20s 
Di(~t-cbloro)octacarbonyldimanganese, 9CI, SCI 

Octacarbonyldi (J.t-chloro )dimanganese 

Mn-00028 

[18535-43-8] 
As Di(J.t-bromo)octacarbonyldimanganese, Mn-00027 

with 

X=Cl 

M 404.865 
Monomer: Tetracarbonylchloromanganese. 

Chlorotetracarbonylmanganese. 
C4C!Mn04 M 202.433 

Abel, E.W. eta/, J. Chern. Soc., 1959, 1501 (synth, props) 
El Sayed, M.A. eta!, Inorg. Chern., 1963, 2, 158 (ir) 
Farona, M.F. etal,J.Inorg. Nucl. Chern., 1967,29, 1814 

(synth) 
Zingalas, F. eta/, Inorg. Chern., 1967, 6, 1243 (props) 
Bamford, C. H. eta/, J. Chern. Soc., Dalton Trans., 1972, 1846 

(synth) 

CsH3Mn07 Mn-00029 
Pentacarbonyl(1,2-dioxopropyl)manganese, 9CI 

[33678-85-2] 

M 266.046 
Red cryst. 

Mn(COCOCH 3)(C0)5 

Casey, C.P. eta/, J. Am. Chern. Soc., 1976, 98, 1166 (synth, 
props, cryst struct) 

C8H4Mn07e Mn-00030 
Pentacarbonyl-1 ,3-dioxalan-2-ylidenemanganese( 1 +) 

[40901-26-6] 

M 267.053 (ion) 
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Hexaf/uorophosphate: 
CsH4F6Mn07P M 375.985 
Yell ow cryst. 

Bowen, D.H. eta/, J. Chern. Soc., Dalton Trans., 1974, 1189 
(synth, ir, nrnr, props) 

CsHsMn02S Mn-00031 
( Carbonothioyl)dicarbonyl( 715- 2,4-cyclopentadien-1-yl)man­

ganese, 9CI 

[31741-76-1] 
As Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)( dinitrogen)­

manganese, Mn-00024 with 

L =CS 

M 220.124 
Bright-yellow cryst. (pentane). Mp 56°. Bp0.001 28° subl. 
Fenster, A.E. eta/, lnorg. Chern., 1974, 13, 915 (synth, ir, nrnr) 
lnorg. Synth., 1976,16,53 (synth) 
Butler, I.S. eta/, lnorg. Chern., 1977, 16, 1779 (synth) 
Butler, I.S. eta/, J. Organomet. Chern., 1977, 133, 59 (synth. ir, 

nmr) 

CsHsMn02Se Mn-00032 
( Carbonoselenoyl)dicarbonyl( 715- 2,4-cyclopentadien-1-yl)­

manganese, lOCI 

[55987-17-2] 
As Dicarbony1(1J5-2,4-cyclopentadien-1-yl)( dinitrogen)­

manganese, Mn-00024 with 

L = CSe 

M 267.024 
Golden cryst. Mp 64-5°. Bpo.oos 25° (subl.). 
Butler, I.S. eta/, Inorg. Chern., 1977,16, 1779 (synth, nrnr, ir) 

CsHsMn03 Mn-00033 
Cyclopentadienyltricarbonylmanganese 

Tricarbonylcyclopentadienylmanganese. Cymantrene 

[ 12079-65-1] 

@-Mn(COh 

M 204.064 
Pale-yellow cryst. with camphoraceous odour. Mp 76.8-

77.1°. Solns. in org. solvs. slowly oxidised by air. 
Undergoes electrophilic substitution reactions. 
Sublimes at 60°. 

I> Highly toxic, TL V (skin) 0.1. 009720000. 
Piper, T.S. eta/, J. Inorg. Nucl. Chern., 1955, 1, 165 (synth, ir) 
Kozikowski, J. eta/, J. Am. Chern. Soc., 1959, 81, 2995. 
Organomet. Synth., 1965, I, Ill. 
Miiller, J. eta/, J. Organornet. Chern., 1967, 10, 313 (ms) 
Abel, E.W. eta/, Angew. Chern.,lnt. Ed. Engl., 1971, 10, 339 

(synth) 
Lokshin, B.V. eta/, J. Organomet. Chern., 1974, 77, 69 (ir. 

raman) 
Sax, N.J., Dangerous Properties of Industrial Materials, 5th 

Ed., Van Nostrand-Reinhold, 1979, 787. 
Hazards in the Chemical Laboratory, (Bretherick, L., Ed.), 3rd 

Ed., Royal Society of Chemistry, London, 1981, 264. 

CsHsMnOs 
Pentacarbonyl-2-propenylmanganese, 9CI 

Allylpentacarbonylmanganese 
[14057-83-1] 

Mn-00034 

78 

Mn-00031 - Mn-00038 

M 236.063 
Lemon-yellow liq. Bp 15 45°. Air sensitive. Dec. at 80° -+ 

CO+ 1)3-C3H5 Mn(C0)4. 
Kaesz, H. D. eta/, Z. Natu;forsch., B. 1960, 15,682 (synth) 
McClellan, W.R. eta/. J. Am. Chern. Soc .. 1961. 83, 1601 

(synth) 
Clarke. H.L. eta/, J. Organomel. Chern .. 1972,40. 379 (ir, 

raman) 

CsHsMn07 
Pentacarbonyl(ethoxycarbonyl)manganese, 9CI 

[28 300-66-5] 

M 268.061 
Cryst. Mp 59.5°. 
Kruck, T. eta/, Chern. Ber .. 1964, 97, 1693 (synth) 

Mn-00035 

Beach, N.A. eta/, J. Am. Chem. Soc., 1968. 90, 5713 (props) 
Drew, D. eta!. Inorg. Chon .. 1975. 14. 1579 (synth) 

C8H 6CIMnN05e Mn-00036 
Penta carbonyl[ chloro( dimethy lamino )methylene ]manga­

nese(l+) 
[58938-56-0] 

[(OC) 5Mn=CClNMe2]a:> (Oh) 

M 286.530 (ion) 
Mp 121-2° dec. 
Perchlorate: [58938-57-1]. 

CsH 6CbMnN09 M 385.981 
Pale-yellow solid. Mp 121-2° dec. 

Hartshorn, A.J. eta/, J. Chern. Soc .. Chem. Commun., 1975, 
929 (synth, props) 

CsH6Mn068 

Diacetyltetracarbonylmanganate( 1-), JO('I 

M 253.070 (ion) 

Mn-00037 

cis-Diacctyl moiety is electronically cquiv. to the acetoa­
cetonate anion. 

Li salt: [57891-59-5]. 
C8 H6 LiMn06 M 260.011 
Not. isol., deep-yellow soln. in Et20. 

&~(triphenylphosphine )iminium salt: [66964-l 0-1]. No 
phys. props. reported. 

AI salt: [58034-11-0]. Hexakis[J.L-(acetyl-C:O)](alumi­
num )dodecacarbonyltrimanganese, 90. 

Cz4H1sAlMn301s M 786.191 
Pale-yellow hexagonal needles. Sol. CH 2Cb, CHCb, 
mod. sol. toluene. Dec. from 140°. 

Lukehart, C. M. eta/, J. Am Chem. Soc., 1975. 97, 6903 (synth, 
ir, pmr, cryst struct) 

Pentacarbonyl(trimethylplumbyl)manganese, lOCI 

( Trimethylplumhyl)pentacarbonylmanganese 

[36527-71-6] 

M 447.294 

Mn-00038 



Yellow. Disproportionates in THF soln. to Me4Pb and 
Bis(pentacarbonylmanganese)dimethyllead, Mn-00078 

Haupt, H.J. eta/, J. Organomet. Chern., 1973, 54, 231 (synth) 
Kodel, W. eta/, lnorg. Chim. Acta, 1981,49,209. 

CsH9MnOsSi Mn-00039 
Pentacarbonyl(trimethylsilyl)manganese, 9CI, SCI 

Trimethylsilylmanganese pentacarbonyl 
(26500-16-3] 

M 268.180 
Mp 26.5°. 
Malisch, W. eta/, Chern. Ber., 1974,107,979 (synth, ir) 
McLean, R.A.N., J. Chern. Soc., Dalton Trans., 1974, 1568 

(uv) 
Spalding, T.R., J. Organomet. Chern., 1978, 149, 371 (ms) 
Gladysz, J.A. eta/, lnorg. Chern., 1979, 18,553 (synth) 
Li, S. eta/, J. Organomet. Chern., 1979, 166, 317 (nmr) 

CshMn20s Mn-00040 
Di(#'·iodo)octacarbonyldimanganese, 9CI, SCI 

Octacarbonyldi (#t-iodo )dimanganese 
As Di(#£-bromo )octacarbonyldimanganese, Mn-00027 

with 

X= I 
M 587.768 
Monomer: Tetracarbonyliodomanganese. 

Iodotetracarbonylmanganese. 
C41Mn04 M 293.884 

Abel, E.W. eta/, J. Chern. Soc., 1959, 1501 (synth, props) 
El Sayad, M.A. eta/, lnorg. Chern., 1963, 2, 158 (ir) 
Farona, M.F. eta/, J. lnorg. Nucl. Chern., 1967, 29, 1814 

(synth) 
Zingeles, F. eta/, lnorg. Chern., 1967, 6, 1243 (props) 
Bamford, C. H. eta/, J. Chern. Soc., Dalton Trans., 1972, 1846 

(synth) 

C9FeMn098 

Nonacarbonylferratemanganate(l-), SCI 

[(OC)4Fe-Mn(C0)5]8 

M 362.879 (ion) 
Bis(triphenylphosphine )iminium salt: 

C4sH3oFeMnN09P2 M 901.466 

Mn-00041 

Dark-red cryst. (pentane/Et20). Mp 134-5°. 
Ruff, J.K., lnorg. Chern., 1968,7, 1818 (synth, ir) 

C9H5CIMn03ED Mn-00042 
(Chlorobenzene)tricarbonylmanganese(l +) 

Tricarbonyl( 1]6-chlorobenzene )manganese (I+), 9Cl 

[57812-91-6] 

M 251.528 (ion) 
Hexafluorophosphate: 

C9HsCIF6MnP03 M 396.492 
Pale-yellow cryst. (Me2CO/EtOH). 

Pauson, P.L. eta/, J. Chern. Soc., Dalton Trans., 1975, 1677. 

Mn-00039 - Mn-00045 

C9HsMnN30S28 Mn-00043 
r-Cyclopentadienyl[ dimercaptomaleonitrilato(2-) ]nitrosyl­

manganate( 1-) 
(32629-44-0] 

M 290.216 (ion) 

~ 
Mn8 

ON/ I 's 
s ... , __ ,'0-_ y 'CN 

CN 

McCieverty, J.A. eta/, lnorg. Chern., 1969,8, 1340 (synth, 
props) 

McCieverty, J.A. eta/, J. Chern. Soc. (A), 1970, 3315 (synth, 
props) 

C9HsMnOs Mn-00044 
Tricarbonyl(carboxy-r-cyclopentadienyl)manganese, SCI 

( Carboxycyclopentadienyl)tricarbonylmanganese 
[ 12082-07-4] 

Hooc@-Mn(C0)3 

M 248.074 
Yellow cryst. (CICH2CH2Cl). Mp 190-9° (195-7°). 
Me ester: 

C1oH1Mn05 M 262.100 
Yellow oil. BP2.5 127-8°. 

Amide: 
C9H6MnN04 M 247.089 
Mp 152-4°. 

Cais, M. eta/, J. Am. Chern. Soc., 1960, 82, 5667 (synth) 
Riemschneider, R. eta/, Z. Naturforsch., B, 1960, 15,627 

(synth) 
Tirosh, N. eta/, J. Organomet. Chern., 1966, 5, 357. 
Shew, L.M.C. eta/, J. Organomet. Chern., 1966,5, 362 (deriv) 
Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1969, 1945 (deriu) 
Brill, T.B. eta/, lnorg. Chern., 1971, 10, 74 (nqr) 

C9H6Mn03e 
(7J6-Benzene)tricarbonylmanganese(l + ), 9CI 

Tricarbonyl(TJ6 -benzene)manganese(l +) 

Mn-00045 

79 

co 

A_~-co v- co 

M 217.083 (ion) 
Hexafluorophosphate: (38834-51-4]. 

C9H6F6Mn03P M 362.047 
Pale-yellow cryst. 

Jones, D. eta/, J. Chern. Soc., 1962, 4458 (props) 
Walker, P.J.C. eta/, J. Chern. Soc., Dalton Trans., 1973, 662 

(props) 
Pauson, P.L. eta/, J. Chern. Soc., Dalton Trans., 1975, 1677 

(synth, ir, nmr) 
Bachmann, P. eta/, Z. Naturforsch., B, 1977, 32, 471 (synth) 
Kane-Maguire, L.A.P. eta/, lnorg. Chern., 1979, 18, 700. 



C9H7Mn03 Mn-00046 
(Methylcyclopentadienyl)tricarbonylmanganese 

Tricarbonyl(methylcyclopentadienyl)manganese. 
Methylcymantrene 
[12108-13-3] 

M 218.091 
Antiknock additive for petrol. Yellow liq. Almost insol. 

H 20, misc. nonpolar solvs. d~0 1.388. Mp 1.5°. Bp 
233°, Bpw 102°. 

I> Highly toxic, TL V (skin) 0.2. Highly inflammable, flash 
p.II1°.0P1450000. 

Piper, T.S. eta/, J.lnorg. Nucl. Chern., 1955,1, 165 (synth) 
Gibson, H.J. eta/, Angew. Chern., 1959, 71, 629 (synth) 
Schlogl, K. eta/, Monatsh. Chern., 1967,98, 82 (pmr) 
Gansow, O.A. eta/, J. Chern. Soc., Chern. Commun., 1972,456 

(cmr) 
Parker, D.J., Spectrochim. Acta, Part A, 1975, 31, 1789 (ir, 

raman) 
Sax, N.J., Dangerous Properties of Industrial Materials. 5th 

Ed., Van Nostrand-Reinhold, 1979, 816. 
Hazards in the Chemical Laboratory, (Bretherick, L., Ed.), 3rd 

Ed., Royal Society of Chemistry, London, 1981, 395. 

C9H7Mn03 Mn-00047 
Tricarbonyl[( 1,2,3,4,5-'17 )-2,4-cyclohexadien-1-yl]manganese, 

9CI 
Cyclohexadienyltricarbonylmanganese 
[ 12108-14-4] 

G-Mn(COh 

M 218.091 
Yellow plates (pet. ether at -78°). Mp 79°. 
Winkhaus, G. eta/, J. Chern. Soc., 1961, 3807 (synth, ir, pmr) 
King, R.B. eta/, Org. Mass. Spectrom., 1974, 9, 195 (ms) 
Munro, G.A.M. eta!, lsr. J. Chern., 1976/77,15,258 (synth) 

C9H8Mn02e Mn-00048 
Dicarbonyl( 775-2,4-cyclopentadien-1-yl)ethylidynemangan­

ese(1 + ), lOCI 

[59831-15-1] 

co 
@-tte=cR 

co 
R = CH 3 

M 203.099 (ion) 
Tetrachloroborate: [ 59831-16-2]. 

C9HsBC14Mn02 M 355.721 
Characterised spectroscopically. 

Fischer, E.O. eta/, Chern. Ber., 1977, 110, 1140 (synth) 
Kreiss!, F.R. eta/, Chern. Ber., 1977,110,3040 (props) 
Fischer, E.O. eta/, J. Organomet. Chern., 1979, 169, C27 

(props) 
Fischer, E.O. eta/, Z. Naturforsch., B, 1979, 34, 116S. 

C9H9MnN30 3e Mn-00049 
Tricarbonyltris(isocyanomethane )manganese( l +) 

Tricarbonyltris(methy/isocyanide )manganese (I+) 
[ 45167-07-5] 

[Mn(COh(CNMeh]Eil 

80 

~n-00046 - ~n-00052 

M 262.126 (ion) 
Hexajluorophosphate: [38833-22-6]. 

C9H9F6 MnN303P M 407.091 
Whitecryst. (Me2CO/Et20). Mp 175-7°. 

Treichel, P.M. eta!, J. Organomet. Chem., 1972,44,339 (synth, 
ir, nmr) 

Sawai, T. eta!, J. Organornet. Chern., 1974, 80, 91 (synth) 
Sarapu, A. eta!, Inorg. Chern., 1975, 14,247 (synth) 
Treichel, P.M. eta!, lsr. J. Chem., 1977, 15, 253. 

C9H9MnN3039 Mn-00050 
Tris(acetonitri1e )tricarbonylmanganese( 1 +) 

Tricarbonyltris(cyanomethane )manganese( I+) 
[55029-83-9] 

M 262.126 (ion) 
Hexafluorophosphate: [ 54039-60-0]. 

C9H9F6MnN303P M 407.091 
Pale-yellow plate-like cryst. (CH 2CI2/Et0H). Mp 
13l-3°dec. 

Reimann, R.H. eta!, J. Chern. Soc., Dalton Trans., 1974,808 
(synth, ir, nrnr) 

Edwards, D.A. eta!, J. Organornet. Chem., 1977,131,73 
(synth, props) 

Kane- Maguire, L.A.P. eta!, lnorg. Chern., 1979, 18, 700 
(synth) 

C9H 12BrMnN40 Mn-00051 
Bromocarbonyltetrakis(isocyanomethane)manganese, SCI 

Bromocarbonyltetrakis(methyl isocyanide )manganese 
[38833-19-1] 

MnBr(CO)(CN Me)4 

M 327.062 
Bright-yellow cryst. (CH 2Cb/hexane). Mp 176-8°. 
Treichel, PM. eta/. J. Organornet. Chern., 1972. 44, 339 (synth, 

ir, nrnr) 
Adams, R.D. eta/, J. Organomet. Chern., 1975,87, C48 (synth) 
Treichel. P.M. eta!, .f. Organornet. Chem., 1976, 122,229 

(synth) 

C9HuMnO 
Bis( TJ4-1,3-butadiene )carbonyl manganese, 90 

[54688-87-8] 

~ 
Mn-CO 

~ 
M 191.131 

Mn-00052 

Long blue-green needles (pentane). Paramagnetic with I 
unpaired electron. Dec. at 150°, ir vco 1968 cm- 1 

(pentane). 
Herberhold, M. eta/, An;;ew. Chem., Int. Ed. Engl., 1975, 14, 

351 (synth, ir, ms, esr) 
Huttner, G. eta/, Angew. Chern., In£. Ed. Engl., 1975,87,352 

(cryst struct) 
Harlow, R.L. eta/, Organometallics, 19X2, I, 1506 (synth) 



C9HtsBrMn09P2 Mn-00053 
Bromotricarbonylbis( trimethylphosphite-P)manganese, SCI 

[52841-89-1] 

M 467.025 
Orange cryst. M p I 10°. 
Treichel, P.M. eta/, J. Organomet. Chem., 1969, 17, P37 

(synth) 
Reimann, R.H., J. Chem. Soc., Dalton Trans., 1973,841 

(synth) 

CtoH,Mn03 Mn-00054 
Tricarbonyl[(1,2,3,4,5-'l)-2,4,6-cycloheptatrien-1-yl]man­

ganese, 9CI 

[53011-14-6] 

M 230.102 

ro/ 
Mn 

oc'l'co co 

Bright-orange solid. Mp 64°. Bp0.04 35° sub!. 
Whitesides, T.H. eta/, lnorg. Chem., 1976, IS, 874 (synth, ir, 

nmr) 

CtoH,Mn04 Mn-00055 
(Acetylcyclopentadienyl)tricarbonylmanganese 

[(I ,2 ,3,4,5-71 )-1-Acety/-2 ,4-cyclopentadien-1-y/]tricar­
bony/manganese, 9CI. Tricarbonyl (acetyl-7r-cyclopentad­
ienyl)manganese, SCI. Acetylcymantrene 
[12116-28-8] 

M 246.101 
Yellow cryst. (pet. ether). Mp 41.5-42.5°. 
2,4-Dinitrophenylhydrazone: Mp 223-4°. 
Cotton, F.A. eta/, Chem.lnd. (London), 1958, 1368 (synth, ir) 
Fischer, E.O. eta/, Chem. Ber., 1958,91,2719 (synth, ir) 
Kozikowski, J. eta/, J. Am. Chem. Soc., 1959,81, 2995 (synth, 

ir) 
Khotsyanova, J.L. eta/, J. Organomet. Chem., 1975,88,351 

(struct) 

CtoH9Mn03 Mn-00056 
Tricarbonyl[(1,2,3,4,5-'l )-2,4-cycloheptadien-1-yl]man­

ganese, 9CI 

[32798-86-0] 

M232.117 
Yellow cryst. (hexane). Mp 66-8°. 
King. R.B. eta/, lnorg. Chem., 1974, 13,637 (synth, ir, nmr) 

Mn-00053 - Mn-00060 

CtoH9Mn04 Mn-00057 
('16-Benzene)dicarbonyl(methoxycarbonyl)manganese, SCI 

[53127-56-3] 

co 
()~-co 

COO Me 
M 248.117 
Unstable yellow cryst. 
Walker, P.J.C. eta/, lnorg. Chim. Acta, 1973,7,621 (synth, ir, 

nmr) 

CtoHtoMn Mn-00058 
Manganocene,9CI 

Di-1r-Cyclopentadienylmanganese, SCI. 
Biscyclopentadienylmanganese 
[1271-27-8] 

@-Mn-@ 

M 185.127 
Polymeric in solid state. Amber-brown cryst. becoming 

pinkish white at 159-60°. Sol. Py, THF, mod. sol. 
C6H6• Mp 173°. Sublimes in vacuo at 100-30°. Stable 
to 350°. 

I> Inflames expolsively in air when finely divided 
Wilkinson, G. eta/, J.lnorg. Nuc/. Chem., 1956,2,95 (synth) 
Reid, A.F. eta/, Aust. J. Chem., 1966, 19,309 (synth) 
Parker, D.J. eta/, J. Chem. Soc. (A), 1970,480 (ir) 
Ammeter, J.H. eta/, J. Am. Chem. Soc., 1974,96, 7833. 
Switzer, M.E. eta/, J. Am. Chem. Soc., 1974,96,7669. 
U.S.P., 3 880 743, (1975); CA, 83,97557 (synth) 
Binder, W. eta/, Z. Naturforsch., B, 1978,33,1235 (cryst 

struct) 
Haaland, A., Ace. Chem. Res., 1979, 12,415 (struct) 
Haaland, A., /norg. Nucl. Chem. Lett., 1979, IS, 267 (ed) 
Chipperfield,J.R.eta/,1. Organomet. Chem., 1979,178,177. 

CtoHnMnOz Mn-00059 
Dicarbonyl( .,S-2,4-cyclopentadien-1-yl)( 1-methylethylidene )­

manganese, 9CI 
[ 59831-13-9] 

M 218.134 
Herrmann, W.A., Chem. Ber., 1975, 108,486 (synth) 
Friedrich, P. eta/, J. Organomet. Chem., 1977, 139, C68 (cryst 

struct) 

CtoHnMn03 Mn-00060 
Dicarbonyl(.,S-2,4-cyclopentadien-1-yl)( 1-methoxyethyli­

dene)manganese, 9CI 

81 

[ 12244-94-9] 

M 234.133 
Red-brown liq. 

CO R 
~~=C~ 
~'co OMe 

R = CH3 

Fischer, E.O. eta/, Chem. Ber., 1967, 100, 2445 (synth, props) 



CtoHtsMnN10S1 Mn-00061 
r-Cyclopentadienyl(diethyldithiocarbamato )nitrosylman­

ganese, 8CI 

[32680-07-2] 

M 298.299 

$ Mn 
ON,.....~--"] 

s~ 
NEt2 

McCleverty, J.A. eta/, lnorg. Chern., 1969,8, 1340 (synth, 
props) 

McCleverty, J.A. eta/, J. Chern. Soc., 1970, 3315 (synth, props) 

CtoMnOtoRe Mn-00062 
Pentacarbonyl(pentacarbonylmanganese )rhenium, SCI 

Manganese rhenium decacarbonyl. 
Decacarbonylmanganeserhenium 
[14693-30-2] 

(OC)sRe-Mn(CO)s 

M 521.249 
White, air-stable cryst. 
Nesmeyanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khirn., 

1963, 194 (synth) 
Struchkov, Y.T. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim., 1967, 172, 107 (cryst struct) 
Junk, G.A. eta/, J. Chern. Soc. (A), 1970,2102. 
Spiro, T.G., Prog. Jnorg. Chern., 1970, 11, I (spectra) 
Abel, E.W. et al,1norg. Nucl. Chern. Lett., 1971,7,587 (synth) 
Knox, S.A.R. eta/, lnorg. Chern., 1971, 10, 2636 (synth, struct) 

CtoMn10to Mn-00063 
Decacarbonyldimanganese, SCI 

Manganese carbonyl. Dimanganese decacarbonyl 
[ 1 0170-69-1] 

(OC)5Mn-Mn(CO)s 

M 389.980 
Starting material for manganese carbonyl chemistry. 

Yellow cryst. Sol. org. solvs. Mp 152-4°. Bp0,1 80° 
sub I. 

Podall, H.E. et a/, J. Am. Chern. Soc., 1960, 82, 1325 (synth) 
Calderazzo, F. eta/, lnorg. Chern., 1965,4, 293 (synth) 
Lewis, J. eta/, J. Chern. Soc. (A), 1966, 1663 (ms) 
Haas, H. eta/, J. Chern. Phys., 1967,47,2996 (ir) 
King, R.B., J. Organomet. Chern., 1968, II, 641 (synth) 
Almenningen, A. eta/, Acta Chern. Scand., 1969,23, 865 (cryst 

struct) 
Brill, T.B. et al, Inorg. Chern., 1974, 13,470 (synth) 
Ireland, P.S. eta/, J. Magn. Reson., 1976, 23, 485 (nrnr) 

CuFsMnOs Mn-00064 
Pentacarbonyl(pentafluorophenyl)manganese, sci 

Pentafluoropheny/pentacarbonylmanganese 
[ 14122-94-2] 

M 362.048 
White cryst. Mp 123-4°. 
Jolly, P.W. eta/, J. Chern. Soc., 1965, 5830 (synth, nmr) 

82 

Mn-00061 - Mn-00068 

Booth, B.L. eta/, J. Chern. Soc. (A), 1970, 1974 (synth) 
Oliver, A.J. et a!, /nor g. Chern., 1970, 99, 2578 (props) 

Mn-00065 
Nonacarbonyl(isocyanometbane )dimanganese, 9CI 

Nonacarbonyl (methyl isocyanide )dimanganese 
[57956-59-9] 

(OC)5Mn-Mn(C0)4CNMe (eq-) 

M 403.022 
Yellow cryst. (Et20jpentane). Mp 95°. 
Ziegler, M.L. eta/, Chern. Ber., 1965, 98, 2454 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1969,102,2449 (synth,props) 
Koelle, U., J. Organornet. Chern., 1978, 155. 53 (synth) 

CnHsMnOs 
Pentacarbonylpbenylmanganese, 9CI 

Pheny/pentacarbonylmanganese 
[ 13985-77-8] 

MnPh(CO)s (Oh) 

M 272.096 
White cryst. Mp 52°. 

Mn-00066 

Booth, B.L. eta/, J. Chern. Soc. (A), 1969, 920 (props) 
Wojcicki, A., Adv. Organomet. Chern., 1973, It, 87 (synth, 

props) 
Blumer, D.J. eta/, J. Organornet. Chern., 1979, 173, 71 (props) 
Stewart, R.P., Inorg. Chern., 1979, 18, 2083 (props) 

CnHuMn Mn-00067 
( f/6-Benzene X .,s. 2,4-cyclopentadien-1-yl)manganese, 9CI 

[1271-43-8] 

M 198.146 
Deep-red cryst. 

@-Mn-o 

Denning, R.G. eta/, J. Am. Chern. Soc., 1966,88, 4619 (synth) 
Fischer, E.O. eta/, Chern. Ber., 1966,99, 2213 (synth, props) 

CnHtsMnNsOe Mn-00068 
Carbonylpentakis(isocyanomethane )manganese( 1 +) 

Carbonylpentakis(methyl isocyanide )manganese(!+) 
[45211-82-3] 

[Mn(CO)(CNMe)s] 19 

M 288.210 (ion) 
Hexafluorophosphate: [39044-46-7]. 

C11HtsF6MnN50P M 433.175 
Cryst. (CH2Ch/Et20). Mp 215°. 

Treichel, P.M. eta/, J. Organornet. Chern., 1972, 44, 339 (synth, 
ir, nrnr) 

Sarapu, A. eta/, Inorg. Chern., 1975, 14, 247. 
Treichel, P.M. eta/, Jsr. J. Chern., 1977, 15, 253. 



C11H2tMn03P9 Mn-00069 
Bis( 774-1,3-butadiene )( trimethyl phosp1;ite )manganate(l-) 

M 287.197 (ion) 

IT-P(OMoh 
9 

J; 
Tetrabutylammonium salt: [82963-81-3]. 

Cz1Hs1MnN03P M 529.664 
Red needles (THF /Et20). 

Harlow, R.L. eta/, Organometal/ics, 1982, 1, 1506 (synth, 
props) 

C11H2tMn03P Mn-00070 
Bis( 774-l ,3-butadiene )( trimethyl phosphite )manganese 

[82963-77 -7] 

fJ\ 
Mn-P(0Me)3 

JJ 
M 287.197 
Green paramagnetic cryst. 
Harlow, R.L. eta/, Organometallics, 1982, 1, 1506 (synth, cryst 

struct) 

C11H27BrMn011P3 Mn-00071 
Bromodicarbonyltris( trimethylphosphite-P)manganese, SCI 

[39604-51-8] 

M 563.091 

P(OMeh 
(MeOhP, I ,CO 

'Mn' 
oc~ 1 ""tBr 

P(OMe)3 

Orange needles. M p 125 o dec., 161 °. 
Treichel, P.M. eta/, J. Organomet. Chern., 1969, 17, P37 

(synth) 
Reimann, R.H. eta/, J. Chern. Soc., Dalton Trans., 1973, 841, 

2658 (synth, ir, nmr) 

C12Fe2Mn0129 Mn-00072 
Tetracarbonyl( di-#L-carbonylhexacarbonyldiferrate )mangan­

ate(l- ), lOCI 
Dodecacarbonyldiferratemanganate(l- ), 9CI 

co 
OC..., I ,...co 

Mn 

oc, ;{/~,...co 
OC-Fe__ _....Fe-CO 
oc...... ---co 'co 

M 502.757 (ion) 

e 

Tetraethylammonium salt: [ 53433-49-1]. 
CzoHzoFezMnNOu M 633.010 
Intensely blue-black cryst. (EtOH). 

Mn-00069 - Mn-00075 

His (triphenylphosphine )iminium salt: [ 68520-37-6]. 
C48H30FezMnNOuPz M 1041.344 
Dark-bluecryst. (CH2Cb/Et20). Mp 171-3°. 

Anders, U. eta/, J. Chern. Soc., Chern. Commun., 1966, 291 
(synth, ir, uv) 

Ruff, J.K., lnorg. Chern., 1968,7, 1818 (synth, ir) 
Knight, J.A. eta/, J. Chern. Soc., Dalton Trans., 1970, 1006 (ir) 
Lindauer, M,.W. eta/, lnorg. Chern., 1970,9, 1694 (mossbauer) 
Tyler, D.R. eta/, J. Am. Chern. Soc., 1978, 100, 7888 (uv) 

CnHMnOnOs3 Mn-00073 
Dodecacarbonylhydromanganesediosmium, SCI 

[ 12560-43-9] 

M 962.671 
No phys. props. reported. 
Knight, J. eta/, J. Chern. Soc., Chern. Commun., 1971, 62 

(synth, ir) 

CnH3Mn3012 
Dodecacarbonyltrihydrotrimanganese 

Tris(hydridomanganese tetracarbonyl) 
[ 18444-56-9] 

Mn-00074 

M 503.963 

oc co 
OC,\ !,...CO 

,....Mn, 

oc,¥/ \¥_....co 
OC-Mn-Mn-CO 

II'H.....-1\ oc co oc co 

Orange-red cryst., stable to air. Bp1 60° sub!. Dec. at 
123-5°. 

Johnson, B.F.G. eta/, J. Organomet. Chern., 1967,10, 105 
(synth, ir, nmr) 

lnorg. Synth., 1968, 12, 43 (synth) 
Kirtley, S.W. eta/, J. Am. Chern. Soc., 1973, 95, 4532 (cryst 

struct) 

CnHsFeMn07 Mn-00075 
Penta carbonyl[ dicarbonyl( 775- 2,4-cyclopentadien-1-yl)iron ]­

manganese, 9CI 
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Dicarbonyl( 715-2 ,4-cyc/opentadien-1-yl)pentacarbonyl­
manganioiron. Pentacarbony I ( dicarbony /-1r -cyclopenta­
dienylferrio )manganese, SCI. Cyclopentadienylirondicar­
bonylpentacarbonylmanganese. (11 5-Cyclopentadienyl)­
dicarbony/ironpentacarbony/manganese. Heptacarbon­
yl ( 715 -cyclopent adienyl)ironmanganese 
[12088-73-2] 

co coco @- / 1.....-
Fe-Mn-CO 

'co t~co 
M 371.952 
Dark-red plates. Mp 76°. Bp 40° in vacuo sub!. 
King, R.B. eta/, Chern. Ind. (London), 1961, 747 (synth) 
Herber, R.H. eta/, Inorg. Chern., 1964, 3, 101 (mossbauer) 
Dessy, R.E. eta/, J. Am. Chern. Soc., 1966, 88, 5117, 5124. 
Hansen, P.J. eta/, J. Organomet. Chern., 1966,6, 389 (cryst 

struct) 
Madach, T. eta/, Chern. Ber., 1980, 113, 2675 (synth, pmr, ir, 

uv) 
Busetto, L. eta/, J. Chern. Soc., Dalton Trans., 1982, 1631 (ir) 



CuH~nOtoRe Mn-00076 
Penta carbonyl[ tetracarbonyl(1-methoxyethylidene) ]mangan­

eserhenium, 9CI 
Nonacarbonyl ( 1-methoxyethylidene )manganeserhenium 
[49547-64-0] 

oc co oc ,co ' , ' 
OC~Re Mn-CO 

'~ '\ oc' )-oMe oc' co 
H3C 

M 551.318 
Red-orange cryst. Mp 107-8°. 
Casey, C.P. eta/, J. Am. Chem. Soc., 1975, 97, 3053 (synth, 

struct) 

CuH~nzNzOs Mn-00077 
Octacarbonylbis(isocyanomethane)dimanganese, 9CI 

Octacarbonylbis(methyl isocyanide )dimanganese 
[58034-14-3] 

oc,, T0 oc;, f 0 
MeNC-Mn----Mn-CNMe 

I .,.CO/\ 
co oc co 

M 416.064 
Fluxional. Characterised spectroscopically. 
Grant, S. eta/, J. Organomet. Chem., 1975,96, Cll (synth) 

CuH~nzOtoPb Mn-00078 
Bis(pentacarbonylmanganese )dimethyllead 

Decacarbonyl [~- (dimethylplumbylene) ]dimanganese, 
lOCI 

[42167-74-8] 

M 627.249 
Yellow solid. 

[(OC)sMnhPbMez 

Haupt, H.J. eta/, J. Organomet. Chem., 1973,54, 231. 
Kodel, W. eta/, lnorg. Chim. Acta, 1981, 49, 209. 

CuH,FeMn06 Mn-00079 
p-Carbonylpentacarbonyl(f15-2,4-cyclopentadienyl)iron-p-m­

ethylenemanganese 
(~-Carbonyl) (~-methylene) [ ( cyclopentadienyl car­
bony/iron )tetracarbonylmanganese]. Hexacarbonyl ( 175-

cyclopentadienyl)iron-~-methylenemanganese 

[83350-15-6] 

M 357.969 

OC CH2 CO 
Ml_i/ '\!/CO 
~··Fe ~~'co 

'co co 

Cryst. (pentane or by sub!. in vacuo) (dimorph.). Bpo.os 
55° subl. 

Gadol, S.M. eta/, Organometallics, 1982, I, 1607 (struct) 

Mn-00076 - Mn-00083 

C12H,Mn05 Mn-00080 
(2-Acetylphenyl- C, O)tetracarbonylmanganese, 9CI 

Acetophenonetetracarbonylmanganese 
[50831-23-7) 

M 286.122 
Yell ow cryst. 
Knobler, C.B. eta/, /norg. Chem., 1975, 14, 2062 (struct) 
McKinney, R.J. eta/, lnorg. Chem., 1975, 14,2057 (synth, ir, 

ms, nmr) 

CnHtoMnzNz04 Mn-00081 
1'-Carbonylcarbony Ibis( 115- 2,4-cy clopentadien-1-y I ~I'-( nitro­

syl- N: N)]nitrosyldimanganese, 9CI 
Dicarbonyldicyclopentadienyldinitrosyldimanganese 
[38999-59-6] 

M 356.098 
Purple-brown cryst. (CH 2C]zjhexane). Dec. at ca. 200°. 
King, R.B. eta/, lnorg. Chem., 1964,3,791 (synth, ir) 
Adam, R.D. eta/, J. Am. Chem. Soc., 1973,95,6589 (nmr) 
Kirchner, R.M. eta/, J. Am. Chem. Soc., 1973, 95, 6602 (cryst 

struct) 

C12H 12Mne Mn-00082 
(1/ 7 -CycloheptatrienyliumX 715-2,4-cyclopentadien-1-yl)man­

ganese( I+), 9CI 

M 211.165 (ion) 
Hexafluorophosphate: [52308-73-3). 

CuHuF6 MnP M 356.129 
Cryst. (Me2CO/EtOH). 

Pauson, P.L. eta/, J. Chem. Soc., Dalton Trans., 1975, 2387 
(synth, props) 

CnH13Mn Mn-00083 
[(1,2,3,4,5,6-fl)-l,3,5-Cycloheptatriene](f15-2,4-cyclopenta­

dien-1-yl)manganese, 9CI 

[52308-70-0) 

M 212.173 
Red-black needle-shaped cryst. Bp0 _01 60° subl. 
Pauson, P.L. eta/, J. Chem. Soc., Dalton Trans., 1975,2387 

(synth, props) 
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C uH23Mn06P2S Mn-00084 
Carbonothioyl( 715- 2,4-cyclopentadien-1-yl)bis( trimethylphos­

phite-P)manganese, 9CI 

[51831-93-7] 

M 412.256 

P(0Me)3 

@-M/ P(0Me)3 

"-cs 

Yellow cryst. (CH2Cl2/hexane). Dec. at ca. 180°. 
Coville, N.J. eta/, J. Organomet. Chern., 1974,64, 101 (synth) 
Butler, I.S. eta/, J. Organomet. Chern., 1974,80,235. 
Fenster, A.E. eta/, lnorg. Chern., 1974, 13,915 (synth, ir, nmr) 

CuMnOuOs29 

Dodecacarbonylmanganatediosmate(1-), SCI 

oc co 
OC \ I ~CO 'Mn' 

oc, I \/co 
OC-Os---Os::;:::-CO 
oc/1 \ co co oc 

M 771.463 (ion) 

e 

Tetramethylammonium salt: [ 12563-65-4]. 
Ct6HuMnNOuOs2 M 845.608 
Characterised spectroscopically. 

Mn-00085 

Knight, J. eta/, J. Chern. Soc., Chern. Commun., 1971,62 
(synth, ir) 

Ct3H3Mn0130s3 Mn-00086 
Tridecacarbonyltrihydromanganesetriosmium, SCI 

[ 12563-75-6] 

M 992.697 
No phys. props. reported. 
Knight, J. eta/, J. Chern. Soc., Chern. Commun., 1971,62 

(synth, ir) 

C13H7FeMn06 Mn-00087 
Tricarbony 1[1'-[ ( 1 ,2,3-f1:4,5,6, 7-71 )-2,4,6-cycloheptatrien-

1-yl]](tricarbonyliron)manganese, 9CI 
JL- [(I ,2 ,3-rt:4,5 ,6,7 -Tt )-Cycloheptatrienyl]tricarbonyli­
rontricarbonylmanganese 
[60767-46-6] 

0 \ oc-Mn--Fe-co 
oc/ 1 \'co co oc 

M 369.980 
Fluxional molecule. Orange cryst. (pentane). Mp 141-2°. 

Mn-00084 - Mn-00091 

Bennett, M.J. eta/, J. Am. Chern. Soc., 1976,98, 4810 (synth, 
pmr, cmr, ms, ir) 

C13HuMnN04 Mn-00088 
Tetracarbonyl[2-[( dimethylamino )methyl]phenyl-C,N]man­

ganese, 9CI 

[38162-89-9] 

M 301.180 

oc2)M,, 
li'CO oc co 

Bright-yellow needles (pet. ether). Mp 73°. Bp0.01 100° 
sub I. 

Little, R.G. eta/, lnorg. Chern., 1973, 12,844 (cryst struct) 
Bennett, R.L. eta/, Aust. J. Chern., 1975, 28, 1265 (synth, ir, 

nmr) 

C13H36BrMn013P 4 Mn-00089 
Bromocarbonyltetrakis(trimethylphosphite-P)manganese, SCI 

[52646-26-1] 

MnBr(CO)[P(OMeh]4 

M 659.157 
Orange cryst. Mp 131 o. 

Treichel, P.M. eta/, J. Organomet. Chern., 1969, 17, P37 
(synth) 

Reimann, R.H. eta/, J. Chern. Soc., Dalton Trans., 1973, 841. 

CnH37MnOnP 4 Mn-00090 
Carbonylhydrotetrakis( trimethylphosphite-P)manganese, 9CI 

Hydridocarbonyltetrakis(trimethylphosphite)mangane­
se 

M 580.261 
trans-form [66562-91-2] 

Pale-brown-pink cryst. (hexane). Sol. C6H6, polar solvs. 
Stuhl, L.S. eta/, lnorg. Chern., 1978, 17,2148 (synth, ir, nmr) 

Ct4FeMnOt4Re Mn-00091 
Pentacarbonyl(pentacarbonylmanganese )( tetracarbonyliron)­

rhenium, 9CI 
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Tetradecacarbonylmanganeserheniumiron, SCI 

[33958-72-4) 

(OC)5Mn-Fe(C0)4-Re(C0)5 

M 689.138 
Orange needles (Me2CO). 
Evans, G.O. eta/, J. lnorg. Nucl. Chern., 1968, 30, 2862 (synth, 

ir,ms) 
Evans, G.O. eta/, lnorg. Chern., 1970,9, 979 (ir) 
Tyler, D.R. eta/, J. Am. Chern. Soc., 1978, 100, 7888 (struct) 



Ct4FeMnz0t4 Mn-00092 
Tetracarbonylbis(pentacarbonylmanganio )iron, SCI 

Decacarbonyl (tetracarbonyliron )dimanganese, lOCI 

[ 15668-57-2] 

(OC)sMn-Fe(C0)4-Mn(C0)5 

M 557.869 
Air-stable red needles (Me2CO). Sol. org. solvs. Mp 

112°. Bp 75° sub!. in vacuo. 
Schubert, E. H. eta/, Z. Naturforsch., B, 1965,20, 1306 (synth, 

ir) 
Agron, P.A. eta/, Acta Crystallogr., 1967,23, 1079 (cryst 

struct) 
Evans, G.O. eta/, lnorg. Chern., 1970,9,979 (ir) 
Tyler, D.R. eta/, J. Am. Chern. Soc., 1978, 100,7888 (uv) 

Ct4HtoMn0zEil Mn-00093 
Dicarbonyl(fls-2,4-cyclopentadien-1-yl)(phenylmethylidyne )­

manganese(1 + ), 9CI 

[59831-17-3] 
As Dicarbonyl(7J5-2,4-cyclopentadien-I-yl)ethylidy­

nemanganese( I+), Mn-00048 with 

R=Ph 

M 265.170 (ion) 
Tetrach/oroborate: [59831-18-4]. 

Ct4HtoBC14MnOz M 417.792 
Yellow cryst. 

Fischer, E.O. eta/, Chern. Ber., 1977, 110, 1140 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1977,129, 197 

(props) 
Kreiss), F.R. eta/, Chern. Ber., 1977, 110,3040 (props) 
Fischer, E.O. eta/, J. Organomet. Chern., 1979, 169, C27 

(props) 
Fischer, E.O. eta/, Z. Naturforsch., B, 1979,34, 1168 (sylllh) 

Ct~toMn04Re Mn-00094 
( .,s.2,4-Cyclopentadien-1-yl)[#£-(f1:fls·2,4-cyclopentadi­

en-1-ylidene)]hydrotetracarbonylmanganeserhenium, lOCI 

[71486-19-6] 

M 483.376 

~ T~co @JR .-Mn 
e \'co 
\H CO 

Air-stable red cryst. Air-sensitive in soln. 
Hoxmeier, R.J. eta/, lnorg. Chern., 1979, 18, 3453 (synth, nmr, 

props) 

Ct4H38MnP4 Mn-00095 
Bis[1,2-ethanediylbis[ dimethylpbosphine )]-P,P']dimethyl­

manganese 
Bis [ ( 1 ,2-dimethy/phosphino )ethane] dimethylmangane-
se 
[87450-50-8] 

M 385.287 

~n-00092 -~n-00099 

Red paramagnetic cryst. 
Wilkinson, G. et al, J. Am. Chern. Soc., 1983, lOS, 6752 (synth, 

struct) 

Ct4Mnz0t40s Mn-00096 
Tetracarbonylbis(pentacarbonylmanganio )osmium, set 

Tetradecacarbonyldimanganeseosmium. Dimanganese 
osmium tetradecacarbonyl 
[33292-90-9] 

(OC)5Mn-0s(CO)cMn(C0)5 

M 692.222 
No phys. props. reported. ir v.co 2068, 2020, 1987 cm- 1• 

Abel, E.W. eta/, lnorg. Nucl. Chern. Lett., 1971, 7, 587 (synth, 
ir) 

Ct4Mnz0t4Ru Mn-00097 
Tetracarbonylbis(pentacarbonylmanganio)ruthenium, SCI 

Tetradecacarbonyldimanganeseruthenium 
[33152-40-8] 

(0C) 5Mn-Ru(C0)4-Mn(CO)s 

M 603.092 
Yellow. 
Abel, E.W. et at, Jnorg. Nucl. Chern. Lett., 1971, 7, 587 (synth, 

ir) 

Ct4Mn30t46 

Tetradecacarbonyltrimanganate(l-) 
Trimanganesetetradecacarbony/(1-) 

Mn-00098 

[ 
oc:, 1co oc\ 1co oc\ 1co ]e 

OC-Mn---Mn---Mn-CO 
'\ '\ '\ oc co oc co oc co 

M 556.960 (ion) 
Tetraphenylarsonium salt: [52340-90-6]. 

C38HzoAsMn30 14 M 940.303 
Red cryst. 

Curtis, M.D., lnorg. Chern., 1972, 11,802 (synth, ir) 
Bau, R. eta/, J. Am. Chern. Soc., 1974,96,988 (synth, cryst 

struct) 

C1sH9MnMoOs Mn-00099 
Molybdenumcarbonyl( .,s. 2,4-cyclopentadien-1-yl)[#£-( fl: 
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.,s. 2,4-cyclopentadien-l-ylidene )]tetracarbonylmanganese, 
lOCI 

[71411-08-0] 

M420.111 
Red cryst. 
Hoxmeier, R.J., J. Am. Chern. Soc., 1971,93,536 (synth) 
Hoxmeier, R.J .. Jnorg. Chern., 1979, 18, 3453, 3462 (synth, 

struct) 



CtsH11Mn02 Mn-00100 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)(2-phenylethenyli­

dene )manganese, 9CI 

[60039-69-2] 

M 278.189 

CO H fr=:\L I I 
~Mn=C=C\ 

'co Ph 

Dark-red cryst. Mp 64 °. 
Nesmeyanov, A.N. eta/, J. Organornet. Chern., 1976, 110, C36 

(synth) 
Antonova, A.B. eta/, J. Organornet. Chern., 1977, 137, 55. 

CtsHuBMn03 Mn-00101 
Tricarbonyl[ ( 1,2,3,4,5,6-71 )-4-methyl-1-phenylborataben­

zene]manganese, lOCI 

[62980-54-5] 

M 306.006 

CHJ CO 

rA1 ~-co 
YJ'co 

Ph 

Yellow cryst. Mp 73-5°. 
Herberich, G.E. eta/, Chern. Ber., 1977, 110, 1167 (synth, nrnr) 

CtsHuMn204 Mn-00102 
Tetracarbonylbis( 715- 2,4-cyclopentadien-1-yl)-~t-methylen­

edimanganese, lOCI 

[57603-41-5) 

M 366.133 

fn\ CH CO ~/~I 
OC-Mn--Mn-CO 

od ?§; 
Cryst. Mp 135-6°. 
Herrmann, W.A. eta/, J. Organornet. Chern., 1975,97,245 

(synth) 
Creswick, M. eta/, J. Organornet. Chern., 1979, 172, C39 (cryst 

struct) 

CtsH13Mn03 Mn-00103 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)(2-methoxy-1-phen­

ylethylidene)manganese, 9CI 

[12245-61-3] 
As Dicarbony I ( 775- 2,4-cyclopen tadien-1-yl) ( 1-methoxy­

ethylidene)manganese, Mn-00060 with 

M 296.204 
Red-brown liq. 

R =Ph 

Fischer, E.O. eta/, Chern. Ber., 1967, 100, 2445 (synth, props) 
Hadicke, E. eta/, Acta Crystal/ogr., Sect. B, 1971, 27, 270. 

Mn-00100 - Mn-00107 

CtsHtsMn3N404 Mn-00104 
Tris( 715- 2,4-cyclopentadien-1-yl)-~t 3-nitrosyltri-~t-nitrosyltri­

manganese, 9CI 

[12312-71-9) 

M 480.122 
Needle-shaped cryst. 
King, R.B. eta/, lnorg. Chern., 1964, 3, 791 (synth) 
Elder, R.C., lnorg. Chern., 1974, 13, 1037 (cryst struct) 

Ct6HMn0t60s3 Mn-00105 
Hexadecacarbonylhydromanganesetriosmium, SCI 

[12566-57-3] 

M 1074.712 
No phys. props. reported. 
Knight, J. et a/, J. Chern. Soc., Chern. Cornrnun., 1971, 62 

(synth, ir) 

Ct6H9MnN204 Mn-00106 
Tetracarbonyl[2-(phenylazo)phenyl]manganese, 9CI 

(Azobenzene) tetracarbonyl manganese 
[19528-32-6] 

M 348.196 

n r;>co 
~~~co 

N=N CO 
\ 
Ph 

Red needle-shaped cryst. Bp0.01 90-100° sub!. 
Bruce, M.l. eta/, J. Chern. Soc. (A), 1970, 3204 (synth) 
Bennett, R.L. eta/, Aust. J. Chern., 1974, 27, 2131 (synth) 

Ct6HliFeMnOs Mn-00107 
(2-Acetylferrocenyl-C,O)tetracarbonylmanganese, 9CI 

[56708-99-7] 
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M 394.045 
Red cryst. (hexane), dec. after some days in air. Soln. 

dec. overnight in air. Mp 126-127.5°. 
Crawford, S.S. eta/, lnorg. Chern., 1977, 16, 3193 (synth, rns) 



Cu;HnFeMnOs Mn-00108 
Pentacarbonyl(ferrocenylmetbyl)manganese, 9CI 

[ 60349-59-9] 

oc co 
@-Fe-@-CH2~~-co 

ot'co 
M 394.045 
Mp 74-6°. 
Pannell, K.H. eta/, Inorg. Chern., 1976, 15, 2671 (synth, prnr, 

ir) 

CtJ121BzFeMnO~ Mn-00109 
Tricarbonyl[( .,S-2,4-cyclopentadien-1-yl)iron I~t-[ (1,2,3,4,5-

71= 1 ,2,3,4,5-71 )-3,4-dietbyl-2,5-dibydro-2,5-dimethy 1-
1,2,5-tbiadiborole]]manganese, lOCI 

[66921-71-9] 

..fr:\L M~e CO ~Fe-gB M~-co 
'B "co 
I 

Me 
M 425.805 
Green air-stable cryst. M p 194 o. 

Siebert, W. eta/, Angew. Chern.,lnt. Ed. Engl., 1978, 17, 527 
(synth, prnr, nrnr, ir, rns) 

Ct7HtoMnN04 Mn-00110 
Tetracarbonyl[2-[(pbenylimino)metbyl]phenyl-C,N]manga­

nese, 9CI 
Tetracarbony 1-2- (N -phenylformimidoyl) phenyl manga-
nese 

[36594-09-9] 

M 347.208 
Yellow cryst. 

~J'TPh 
~Mn 

OC,..../ \'CO 
co co 

Bruce, M.l. eta/, J. Chern. Soc., Chern. Cornrnun., 1971, 1595 
(synth, prnr, struct) 

Little, R.G. et a/,lnorg. Chern., 1973, 12,840 (cryst struct) 

Ct,HtoMnOsTI Mn-00111 
Pentacarbonyl( dipbenyltballium)manganese, 9CI 

[41654-98-2] 

M 553.584 
!>Toxic 

Ph2 T!Mn(CO)s 

Haupt, H.J. eta/, J. Organornet. Chern., 1973, 50, 63 (synth, ir, 
nrnr) 

CtsH13FeMn03 Mn-00112 
Tricarbony1[(1,2,3,4,5-71)-ferrocenyl-2,4-cyclopentadi­

en-1-yl]manganese, 9CI 
Cymantrenylferrocene 

[37048-11-6] 

@--©--@-
/co 

Fe 0 0 Mn-CO 
'co 

M 388.084 

~n-00108 - ~n-00116 

Orange cryst. (EtOH aq.). Mp 108-109.5°. 
Nesmeyanov, A.N. et a/,lzv. Akad. Nauk SSSR, Ser. Khirn., 

1972, 735; 1980,1171 (synth) 
Nesmeyanov, A.N. eta/, Zh. Strukt. Khirn., 1973,14,49 (crnr) 

CtsHtsBMnO Mn-00113 
Carbonyl( 715- 2,4-cyclopentadien-1-yl{ ( 1,2,3,6, 7-71 )-4,5-diby­

dro-1-phenyl-1 H-borepin ]manganese 
[67158-14-9] 

M 316.088 
Violet oil, characterised by ir and nmr. 
Koelle, U. eta/, J. Organornet. Chern., 1978,152,7 (synth, ir. 

nrnr) 

Ct9HtsFeMn03 Mn-00114 
Tricarbonyi[(1,2,3,4,5-1J)-1-(ferrocenylmethyl)-2,4-cyclopen­

tadien-1-yl]manganese 
(Ferrocenylrnethyl)cymantrene. (Ferrocenylmethyl)cy­
clopentadienylmanganese tricarbonyl 

co 
@-Fe-@-CH2-@-M~0co 

M402.111 
Orange cryst. Mp 121.5-122°. 
Cais, M. eta/, Tetrahedron Lett., 1961,440 (synth) 
Maoz, N. eta/, Tetrahedron Lett., 1965,2087,2095 (rns) 

Ct9Ht9Mn Mn-00115 
[( 1,2,3,4,5-71 )-1-methyl-2,4-cyclopentadi­

en-1-yl][(1,2,3,4,5,6-71)-7-phenyl-1,3,5-cyclohepta-
triene ]manganese 
[58355-39-8] 

M 302.297 
Cryst. BPo.ooo1 80° sub!. 
Pauson, P.L. eta/, J. Chern. Soc., Dalton Trans., 1975, 2387 

(synth, ir, nrnr, props) 
Jeffreys, J.A.D. eta/, J. Chern. Soc., Dalton Trans., 1978, 144 

(cryst strucl) 

CzoHtoFeMnOsP Mn-00116 
Tetracarbonyl[~t-( diphenylphosphino) ]( tetracarbonylmangan­

io )iron, SCI 
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[32649-18-6] 

M 520.053 

Ph Ph 
\I 

oc ;\ co 
OC-~e-~_..CO 
oc_.... I I 'co 

oc co 

Orange cryst. Mp 164-5°. 



Benson, B.C. eta/, J. Chern. Soc., Chern. Commun., 1968, 1506 
(synth) 

Yasufuku, K. eta/, J. Organomet. Chern., 1971, 28, 415 (synth, 
ir) 

C2oHuMn20sP Mn-00117 
Octacarbonyl-~t-( diphenylphosphino }-~t·hydrodimanganese, 

SCI 

[19663-11-7] 

M 520.152 

p~ Jh 
oc p co 

oc..._\ / '\.. 1 _...co 
Mn---M n 

oc ..... ; " / ''co 
OC H CO 

Mod. air-sensitive yellow cryst. (pet. ether). Mp 154-5° 
dec. Diamagnetic. 

Green, M.L.H. eta/, Z. Naturforsch, B, 1962, 17,783 (synth, 
ir, pmr) 

Hayter, R.E., Z. Naturforsch, B, 1963, 18, 581 (synth) 
Doedens, R.J. eta/, J. Am. Chern. Soc., 1967,89,4323 (cryst 

struct) 

C2oHt9FeMn03 Mn-00118 
Dicarbonyl[(1,2,3,4,5-17 )-1-methyl-2,4-cyclopentadien-1-yl­

](ferrocenylmethoxymethylene )manganese, 9CI 
[ Ferrocenyl (methoxy )carbene ]methylcyc/opentadienyl­
dicarbonylmanganese 
[35226-88-1] 

M 418.153 
Red-brown cryst. (pentane). Mp 53-4°. 
Connor, J.A. eta/, J. Chern. Soc., Dalton Trans., 1972, 1470 

(synth, pmr, ir, uv, ms) 

Mn-00119 
Decamethylmanganocene, lOCI 

Bis(1]5-pentamethylcyclopentadienyl)manganese 
[67506-86-9] 

M 325.395 
Red-orange cryst. (hexane); air-sensitive. Mp 292°. 
Robbins, J.L. eta/, J. Am. Chern. Soc., 1979, 101,3853 (synth, 

esr) 
Freyberg, D.P. eta/, J. Am. Chern. Soc., 1979, 101,892 (cryst 

struct) 

Handle all chemicals with care 

Mn-00117 - Mn-00123 

C2oH30MnED Mn•00120 
Decamethylmanganocenium 

Bis(pentamethylcyclopentadienyl)manganese(l +) 
[71163-80-9] 

M 325.395 (ion) 
Hexajluorophosphate: [71163-81-0]. 

CzoH30F6MnP M 470.359 
Red cryst. 

Robbins, J.L. eta/, J. Am. Chern. Soc., 1979, 101, 3853 (synth, 
props) 

C2oH30Mn20sP2 Mn-00121 
Octacarbonylbis( triethylphosphine )dimanganese, SCI 

[ 15529-60-9] 

oc co OG ,co 
-- I ' Et3P-Mn--Mn-PEt3 

I "'CO:\ co oc co 
M 570.276 
Yellow cryst. Mp 153-4°. 
Lewis, T. eta/, Chern. Ind. (London), 1963, 1398 (synth) 
Osborne, A.G. et at, J. Chern. Soc., 1964, 634 (synth) 
Lewis, J. eta/, J. Chern. Soc. (A), 1966,845. 
Bennett, M.J. eta/, J. Chern. Soc. (A), 1968, 75 (cryst struct) 

C2oMn402oU 
Tetrakis(pentacarbonylmanganio )uranium, SCI 

[31135-22-5] 

Mn-00122 

U[Mn(CO)s]4 

M 1017.989 
Struct. not yet established. Bright-orange solid. Sol. 

Me2CO, THF. Mp 180° dec. Extremely air-sensitive; 
air oxidn. affords Mn2(C0) 10, reaction with bromine 
yields UBr4 + Mn(C0)5Br. Reacts quickly with cold 
chloroform forming Mn(CO)sCI. 

Bennett, R.L. eta/, J. Organomet. Chern., 1971, 26, 355 (synth, 
ir, ms) 

C21H42F3MnOuP2S Mn-00123 
Dicarbonyl( trifluoromethanesulfonate-0, O')bis( triisopropyl­

phospbite-P)manganese 
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Dicarbonyl (trijluoromethanesu/fonate-0 ,O')bis [Iris( 1-
methy/ethy/)phosphite-P]manganese, lOCI 

[ 66562-90-1] 

Mn(03SCF3)(CO)z[P[OCH(CHJh]J]z 

M 676.497 
Orange-red cryst. (hexane at low temp.). Sol. hexane. Mp 
~91 o dec. Struct. not fully elucidated. 

Stuhl, L.J. eta/, lnorg. Chern., 1978, 17, 2148 (synth, ir, nmr, 
props) 



Cz2HtsMn04P9 Mn-00124 
Tetracarbonyl( triphenylphosphine )manganate( 1-), toct 

[53418-18-1] 

M 429.270 (ion) 
Na salt: [19457-74-0]. 

CnHtsMnNa04P M 452.260 
Moisture-sensitive. 

K salt: [67204-49-3]. 
CzzHtsKMn04P M 468.368 
No phys. props. reported. 

Tetramethylammonium salt: [74365-56-3]. 
Cz6H21MnN04P M 503.415 
Moisture-sensitive orange cryst. 

Bis(tripheny/phosphine )iminium salt: [ 6704 7-38-5]. 
CssH4sMnN04P3 M 967.857 
Orange cryst. 

Miiller, R. eta/, J. Organomet. Chern., 1978, 150, Cll (props) 
Wrighton, M.S. eta/, J. Am. Chern. Soc., 1978, 100, 2701 

(synth) 
Darensbourg, M.Y. eta/, Inorg. Chern., 1979, 18, 3286 (props) 
Casey, C.P. eta/, J. Am. Chern. Soc., 1980, 102, 2728 (synth) 

Cz2Ht~D04P Mn-00125 
Tetracarbonylhydro(triphenylphosphine)manganese, 9CI 

Hydridotetracarbonyltriphenylphosphinemanganese 

[ 16925-29-4] 

M 430.278 
Cryst. (Et20jpet. ether). Mp 137-8°. 
Hieber, W. eta/, z. Anorg. Allg. Chern., 1962, 314, 125 (synth, 

ir, nmr) 
Hieber, W. eta/, Chern. Ber., 1965, 98, 2933 (synth) 
Booth, B.L. eta/, J. Chern. Soc. (A), 1966, 157 (synth, props) 
Froelich, J.A. eta/, lnorg. Chern., 1977, 16, 960 (props) 

CzzHt6Mnz04 Mn-00126 
T etracarbonylbis( 115- 2,4-cyclopentadien-1-yl)[~t-(pheny leth­

enylidene)dimanganese, lOCI 

[60429-52-9] 

M 454.242 
Violet cryst. Mp 144°. 
Nesmeyanov, A.N. eta/, J. Organomet. Chern., 1976, llO, C36 

(synth) 
Antonova, A.B. eta/, J. Organomet. Chern., 1977, 137;55 (cryst 

struct) 
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~n-00124 - ~n-00130 

CzzH3284FeMnz0~2 Mn-00127 
H exacarbony lbis[~t-[ ( 1,2,3,4,5-77: 1,2,3,4,5-77 )-3,4-di-

ethyl-2,5-dihydro-2,5-dimethyl-1,2,5-thiadiborole ]](iron)­
dimanganese, lOCI 

[66921-70-8] 

M 665.574 
Orange-red cryst. ( CS2). Bp0 1 140-60° sub!. Darkens 

>155°, dec. at 210°. 
Siebert, W. el a/, Angew. Chern., Int. Ed. Engl .. 1978, 17, 527 

(synth, ir, ms, strucl) 

Cz3HtsFeMnNz07P Mn-00128 
Dinitrosy l(pentacarbonylmanganio X triphenylphosphine )iron, 

SCI 

[28939-17-5] 

M 573.139 
Characterised spectroscopically. 
Hieber, W. eta/, Z. Naturforsch., 8, 1970, 25,663 (synth, ir) 

CzJHtsMnOsPEil Mn-00129 
Pentacarbonyl(triphenylphosphine)manganese( 1 +) 

[Mn(CO)s(PPh3)]Eil (Oh) 

M 457.280 (ion) 
Hexajluorophosphate: [54039-57-5]. 

CnHtsf6MnOsP2 M 602.244 
Yellow cryst. 

Kruck, T. eta/, Chern. Ber., 1963,96, 3035 (synth, props) 
Darensbourg, D.J. eta/, J. OrtJanomet. Chern., 1975,85,73 

(synth) 
Darensbourg, D.T. eta/. J. Am. Chem. Soc., 1977,99, 5940 

(synth) 
Froelich, J.A. eta/, lnorg. Chern., 1977, 16,960. 
Behrens, H. eta/, J. Organomet. Chem., 1978, 159, 20 I. 
Us6n, R. eta/. J. Chern. Soc., Dalton Trans., 1979, 996. 

CzJHzoiMnNOP Mn-00130 
( 775-2,4-Cyclopentadien-1-yl)iodonitrosyl( triphenylphos­

phine)manganese, lOCI 
I odoni t rosy I tri pheny I phosphine ( 715 -eye I opent adi en y I)­
manganese 

[69120-57-6] 

I 

@-M~-NO 
PPh 3 

M 539.233 
James, T.A. eta/, J. Chern. Soc. (A), 1970, 850 (synth) 
Haines, B.W. eta/, lnor!J. Chern., 1981,20.650 (props) 



C23H47MnOsP2 Mn-00131 
Dicarbonyl( 713- 2-propenyl)bis( triisopropylphosphite-P)man­

ganese 
Dicarbonyl ( 11 3 -2-propenyl)bis [ tris( 1-methylethyl)phos­
phite- P]manganese, lOCI. Dicarbonyl( TJ3-al!yl)bis(triiso­
propylphosphite )manganese 
[ 66562-85-4] 

P[OCH(CH3hh 

~' I ,CO 
-Mn' 
, 1 'co 

P[OCH(CH3hh 

M 568.505 
Catalyst for hydrogenation of alkenes. Air-sensitive 

yellow cryst. (hexane at -40°). Mp 104.6-106°. 
Stuhl, L.S. et a/,lnorg. Chern., 1978, 17, 2148 (synth, ir, nrnr, 

props) 

C24H2oMnN02PED Mn-00132 
Carbonyl( 715- 2,4-cyclopentadien-1-yl)nitrosyl( triphenylphos­

phine )manganese( 1 + ), 9CI 
Carbonylnitrosyl (triphenylphosphine)( 115 -cyc/opentadi­
enyl)manganese(l +) 
[ 34691-61-7] 

M 440.339 (ion) 
Hexafluorophosphate: [32880-58-3]. 

C24H2oF6MnN02P2 M 585.303 
Characterised spectroscopically. 

Brunner, H., Z. Anorg. A//g. Chern., 1969,368, 120 (props) 
Brunner, H. eta/, J. Organornet. Chern., 1970, 24, C7 (props) 
James, T.A. eta/, J. Chern. Soc. (A), 1970, 850 (synth, props) 
Brunner, H. eta/, J. Organornet. Chern., 1973,54, 221; 1975, 

87, 223; 1976, 104, 347 (props) 

C2sH23MnN03P Mn-00133 
715- 2,4-Cyclopentadien-1-yl(methoxycarbonyl)nitrosyl( tri­

phenylphosphine)manganese, 9CI 

[35886-41-0] 

M 471.373 
Known in opt. active forms. 

(+)-form 
[am9+630°. 

(-)-form 
· [aW9-645°. 

(±)-form 
Red cryst., air-sensitive in so1n. Mod. sol. C6H6, CH2Ciz, 

spar. sol. hexane, MeOH. Dec. at 125°. 
Brunner, H., Z. Anorg. A//g. Chern., 1969,368, 120 (synth) 
Brunner, H. eta/, Z. Naturforsch., B, 1971,26, 1220. 
Brunner, H.,Adv. Organornet. Chern.,l980,18,151 (rev) 

C21HtsMn209P Mn-00134 
Nonacarbonyl( triphenylphosphine )dimanganese, SCI 

[ 14592-26-8] 

Mn-00131 - Mn-00138 

(OC) 5Mn-Mn(C0)4(PPh3)(ax-) 

M 624.260 
Orange cryst. (hexane). Mp 145° dec. 
Ziegler, M.L. eta/, Chern. Ber., 1965,98,2454 (synth) 
Wawersik, H. eta/, J. Chern. Soc., Chern. Cornrnun., 1966,366 

(synth) 
Fischer, E.O. eta/, Chern. Ber., 1969, 102, 2449 (synth, props) 

C2sH22MnP Mn-00135 
( 715- 2,4-Cyclopentadien-1-yl)[ (1 ,2,3,4,5,6-71 )-2,4,6-triphenyl­

phosphorin]manganese, lOCI 

[73752-27-9] 

M 444.394 
Cryst. (pentane). Mp 145-50° dec. 
Nief, F. eta/, J. Organornet. Chern., 1980, 187, 277 (synth, 

props) 

C3oH2oMnN03 Mn-00136 
Dicarbonylnitrosyl( 714-tetraphenylcyclobutadiene )manganese 

[83378-77-2] 

Ph Ph CO 

[QJ-~-co 
Ph Ph NO 

M 497.431 
Orange cryst. (CH2Ciz/hexane). Mp 192° dec. 
Rausch, M.D. eta/, Organorneta/lics, 1982, I, 1567 (synth, 

struct) 

C36H48Mn2N4 Mn-00137 
Bis[~t-[[2-( dimetbylamino )phenyl]methyl-C: C,N]J[2-( dimeth­

ylamino )pbenyl]methylf[2-( dimethylamino )phenyl]methyl­
C,N]dimanganese, lOCI 

[65186-91-6] 

M 646.678 
Manzer, L.E. eta/, J. Organornet. Chern., 1977, 139, C34 

(synth, cryst struct) 

C3sH30MnN03P2 Mn-00138 
Dicarbonylnitrosylbis( triphenylphosphine )manganese, SCI 
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[ 14653-43-1] 

M 665.545 
Orange cryst. 

PPh3 
I ,CO 

ON-Mn~ 
I CO 
PPh3 

Hieber, W. eta/, Z. Anorg. A//g. Chern., 1962,318, 136 (synth) 



Enemark, J.H. eta/, Inorg. Chern., 1967,6, 1575 (struct) 
Keeton, D.P. eta/, Inorg. Chirn. Acta, 1972,6, 33 (synth) 

C39H3tMD03P2 Mn-00139 
Tricarbonylhydrobis(tripbenylphospbine)manganese, lOCI 

Hydridotricarbonylbis(triphenylphosphine)manganese 

[17030-38-5] 

M 664.558 

co 
OC, I _-PPh3 

Mn 
PhP~ I""'H 

3 co 

Cream-white cryst. (C6H6jpet. ether). Mp 237-9° dec. 
Ugo, R. eta/, J. Organornet. Chern., 1967,8, 189 (synth, ir, 

nrnr) 
Hayakawa, H. eta/, Bull. Chern. Soc. Jpn., 1978, 51, 2041 

(cryst struct) 

C40H30Mn04P26l Mn-00140 
Tetracarbonylbis( triphenylphosphine )manganese( 1 +) 

[Mn(C0)4(PPh3h)E9 

M 691.560 (ion) 
Hexaf/uorophosphate: [70083-76-0). 

C40H30F6Mn04P3 M 836.524 
No phys. props. reported. 

Kruck, T. eta/, Chern. Ber., 1963, 96, 3035 (synth, props) 
Green, M.L.H. eta/, J. Organornet. Chern., 1967,8,511 (synth) 
Behrens, H. eta/, J. Organornet. Chern., 1972, 34, 367 (props) 
Brink, R.W. eta/, Inorg. Chern., 1973, 12, 1067 (synth, ir) 
Behrens, H. et ai,J. Organornet. Chern., 1978, 159, 201 (props) 

C40HszMnz Mn-00141 
Bis[p-(2-methyl-2-phenylpropyl)]bis(2-methyl-2-phenylpro­

pyl)dimanganese, 9CI 
Tetrakis(2-methyl-2-phenylpropyl)dimanganese 

[ 62450-90-2] 

M 642.727 
Anderson, R.A. eta/, J. Chern. Soc., Dalton Trans., 1976, 2204. 

C4tH3sMnNO,Pz6l Mn-00142 
( f15-2,4-Cyclopentadien-1-yl)nitrosylbis( triphenyl phosphite­

P)manganese(1 +) 
Nitrosylbis(triphenyl phosphite)( 1]5 -cyclopentadienyl)­
manganese(l +) 

M 770.616 (ion) 

P(OPhh 

@-~-P(OPh)3 
NO 
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Mn-00139 - Mn-00145 

Hexaf/uorophosphate: [36223-58-2]. 
C41H3sF6MnNO,P3 M 915.580 
Pale-yellow cryst. Mp 134-7°. 

James, T.A. eta/, J. Chern. Soc. (A), 1970, 850 (synth. props) 

C48H3sAsMnOzP Mn-00143 
Dicarbonyl[ ( 1,2,3,4,5-'7 )-2,3,4,5-tetraphenyl-1 H-arsol-1-yl­

]( triphenylphosphine )manganese, lOCI 

[72415-82-8] 

M 804.637 

Ph Ph CO 
I 

fr::\..--Mn-CO 
Ph<.._YA)Ph \ 

s PPh3 

Yellow cryst. (hexane/CHC13). Mp 244-50°. 
Abel, E.W. eta/, J. Chern. Soc., Chern. Cornrnun., 1973,258 

(synth, cryst struct) 
Abel, E.W. eta/, J. Chern. Soc., Dalton Trans., 1979, 814. 
Abel, E.W. eta/, J. Chern. Soc., Dalton Trans., 1979, 1552 

(synth, props) 

Cs4H48MnOzP 46) Mn-00144 
Dicarbonylbis[ 1,2-ethanediylbis[ diphenylphosphine ]- P, P']­

manganese( 1 +) 

M 907.805 (ion) 
Air-stable. 

trans-form 

Perchlorate: [14836-77-2). 
Cs4H4sClMn06P4 M 1007.256 
Yellow cryst. (MeOH). Sol. org. solvs. except Et20, 
pet. ether. 

Chloride: 
Cs4H4sClMn02P4 M 943.258 
Yellow cryst. + 2MeOH (MeOH) or+ 2CHCI3 

(CHCb). Sol. org. solvs., except pet. ether, Et20. 
Saeco, A., Gazz. Chirn. Ita/., 1963,93,698 (synth) 
Osborne, A.G. eta/, J. Chern. Soc., 1965,700 (synth) 
Wimmer, F.L. eta/, Inorg. Chern., 1974, 13, 1617 (props) 

CssH44MnzOsP 4 Mn-00145 
p.-Carbonyltetracarbonylbis[p.-[methylenebis[diphenylphos­

phine ]-P,P']]dimanganese, lOCI 

[56665-73-7] 

Ph ~2 Ph 
Ph....)P.......- '-/-Ph 

oc_ / I _,co 
Mn-Mn-CO 

oc~ , .... co// 
~0 

Ph-P P-Ph 
1 "-c/ \ 

Ph H2 Ph 

M 1018.721 
Red diamagnetic cryst. 
Colton, R. eta/, Aust. J. Chern., 1975,28, 1673 (synth, ir) 
Commons, C.J. eta/, Aust. J. Chern., 1975,28, 1663 (struct) 
Caulton, K.G. eta/, J. Organornet. Chern., 1976, 114, Cll. 
Caulton, K.G. eta/, Organornetallics, 1982, I, 274 (nrnr) 



Mo Molybdenum M. Green 

Molybdene (Fr.), Molybdiin (Ger.), Molibdeno (Sp., Ita!.), MOJIH6AeH (Molibden) (Russ.),~ 1) 7'7/ (Japan.) 

Atomic Number. 42 

Atomic Weight. 95.94 

Electronic Configuration. [Kr] 4d5 5sl 

Oxidation States. -4, -2, 0, +2, +4 

Coordination Number. This ranges from 4 in [Mo(C0)4] 4-

upwards. 

Colour. Variable including colourless, yellow, red, green and 
blue. 

Availability. Readily available starting materials include 
Mo(C0)6 and anhydrous MoC15. 

Handling. See under Chromium. 

Toxicity. Molybdenum compounds, except for the carbonyl 
complexes, are generally not regarded as highly toxic. 

93 

Isotopic Abundance. 92Mo, 15.86%; 94Mo, 9.12%; 95Mo, 
15.78%; 96Mo, 16.50%; 97Mo, 9.45%; 98Mo, 23.75%; HJOMo, 
9.62%. Thirteen radioisotopes are also known. 99Mo (t 1/2,...., 
66h) is commonly used in tracer work. 

Spectroscopy. Both 95Mo and 97Mo have I=~ and although 
fundamental studies have been carried out, few chemical shift 
data are available. 

Analysis. For standard methods see Scott's Standard Methods 
of Chemical Analysis, Furman, N. H. Ed., 6th Edn, Van 
Nostrand, 1962. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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Mo-00111 - Mo-00146 
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Mo-110115 

Mo-00118 

T(CH,), 

Me..,pte/N' _,NC{CH3h 

<H,C)/YA:·Me 
C(CH1h 

Mo-00117 

Mo-00118 

(0C)sMoPPh3 (0•) 

Mo-00111 

Mo-00120 

As Mo-00083 with 
R = Ph, R' = CH, 

Mo-00121 

Mo-00122 

Mo-00123 

As Mo-00079 w11n 

R =CH 3 

Mo-00124 

(HJC)~ TO(CH,h 
(H1('hCO-¥oe~o-CO(CH~h 

(H1C)p) CO(CH1)1 

Mo-00125 

Me3S~1 FH,SiMe1 

Me1SiCHc·}fo•~.o..C~~SiMe, 
Me,sieH1 CH1S1M~ 

H1C, ,...OMe 

oc._l .. co oc'r ....... 
co 

Mo-00126 

Mo-00127 

Mo-00128 

Mo-00129 

96 

Mo-00130 

(OC),Mo=C(OEt)SiPh, 

Ph 
I Ph /(51 

oc,~~~p 
OC-Mo-Mo 
a···./'co 
\.S' ·s 

Mo-00131 

Mo-00132 

Mo-00133 

[Mo(CO),(N0)(Ph,PCH 2CH2PPh,)]" 

Mo-00134 

Mo-00135 

(H1C)3C~, ,S:HzC(CH,h 

(H5ChCCH1·-Mo9iMo4CH~C(CH3) 3 

(H3Chclu, 'cu,qcHJh 

Mo-00136 

Mo-00137 

(h,~~OM< 
M<O~l---~' .I 

T~+-~M. 
M.OQ3,1 VOMe 

Mo-00138 

Structure Index to Mo 

Mo-00139 

As Mo-OOOMJ with 
R = R' =Ph 

Mo-00140 

Mo-00141 

Mo-00142 

[oc~-PPh,]• oc PPh, 
Mo-00143 

Mo-00144 

Mo-00145 

Mo-00146 



C4Moo4eeee 
Tetracarbonylmolybdate( 4-) 

Mo-00001 

[Mo(C0)4]eeee 

M 207.982 (ion) 
Tetra-Na salt: [67202-63-5]. 

C4MoNa404 M 299.941 
Pale-orange solid. Insol. THF, HMPA, liq. NH3• 

I> Extremely pyrophoric, reacting explosively with fluo­
rolube, water or air. Deflagrates on percussion 

Lin, J.T. eta/, J. Am. Chern. Soc., 1983,105,2296 (synth) 

CsHsCIMoN202 Mo-00002 
Chloro( .,S-2,4-cyclopentadien-1-yl)dinitrosylmolybdenum, 

lOCI 

[ 12305-00-9] 

M 256.500 

NO 
/t=\t_M~-NO 
~ 'ct 

Green cryst. Mp 116°. Bpo.oos 40-50° sub!. 
Hoyano, J.K. eta/, J. Chern. Soc., Dalton Trans., 1975, 1022. 
lnorg. Synth., 1978, 18, 126 (synth) 
Botto, R.E. eta/, lnorg. Chern., 1979, 18,2049 (nmr) 
Legzdins, P. eta/, lnorg. Chern., 1979, 18, 1250. 

CsHsChMoNO Mo-00003 
Dichloro(.,S-2,4-cyclopentadien-1-yl)nitrosylmolybdenum 

M 261.947 
Dimeric. 
Dimer: [41395-41-9]. Di-t-L-chlorodichloro­

bis(7J5-2,4-cyclopentadien-l -yl)dinitrosyldimolyb­
denum, lOCI. Tetrachlorobis(cyclopentadienyl)­
dinitrosyldimolybdenum. 
C1oH1oCl4Mo:zN:zO:z M 523.893 

lnorg. Synth., 1976, 16, 24 (synth) 
lnorg. Synth., 1978,18, 126 (synth) 

Cs1Mo0s9 

Pentacarbonyliodomolybdate(1-), 9CI 

(OC)5Mol9 

M 362.897 (ion) 
Tetraethylammonium salt: [14781-00-1]. 

CuH20IMoN05 M 493.149 
Yell ow cryst. 

Mo-00004 

Bis(triphenylphosphine )iminium salt: [39004-14-3]. 
C41H30IMoNOsP:z M 901.484 
Yell ow cryst. 

Abel, E.W. eta/, J. Chern. Soc., 1963, 2068 (synth) 
Ruff, J.K. eta/, Synth. React.lnorg. Meta/-Org. Chern., 1972, 

I, 215 (synth) 
Bond, A.M. eta/, lnorg. Chern., 1974, 13,602 (props) 

Mo-00001 - Mo-00008 

C~tsMoO<;P Mo-00005 
Diperoxooxohexamethylphosphoramidomolybdenum 

(Hexamethylphosphoric triamide-O)oxodiperoxymol­
ybdenum 
[25377-12-2] 

M313.118 
Reagent for efficient stereospecific epoxidn. of olefins, 

also for enolate hydroxylation and for oxidn. of alkyl 
bromides and nitriles. Yellow-orange needles. Mp 
101-2° dec. 

Himoun, H. eta/, Tetrahedron, !970, 26,37 (synth) 
Sharpless, K.B. eta/, J. Am. Chern. Soc., 1972,94,295 (use) 
Schmitt, G. eta/, J. Organomet. Chern., 1978, 152,271 (use) 
Vedjs, E. eta/, J. Org. Chern., 1978,43, 188 (use) 
Matlin, S.A. eta/, J. Chern. Soc., Perkin Trans. 1, 1979,2481 

(synth, use) 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 1967-

83,8, 206 (use) 

C~oN059 Mo-00006 
Pentacarbonyl(cyano-C)molybdate(1-), 8CI 

[MoCN(CO)s]e 
M 262.010 (ion) 
Bis(triphenylphosphine )iminium salt: [39048-39-0]. 

C4:zH30MoN:zP10 5 M 800.597 
White cryst. 

King, R.B., lnorg. Chern., 1967,6,25 (synth,props) 
Ruff, J.K. eta/, Synth. React. lnorg. Meta/-Org. Chern., 1971, 

1, 215. 

C~o06 Mo-00007 
Molybdenum carbonyl, lOCI 

Molybdenum hexacarbonyl. Hexacarbonylmolybdenum 
[ 13939-06-5] 

M 264.002 
Important starting material. Colourless, odour less, air-

stable, diamagnetic solid. Sol. org. solvs. 
Junk, G.A. eta/, Z. Naturforsch., B, 1968,23, I (ms) 
Jones, L.H. eta/, lnorg. Chern., 1969, 11, 2349 (ir) 
Lloyd, D.R. eta/, J. Chern. Soc., Faraday Trans. 2, 1973,69, 

1659 (pe) 
Mann, B.E., J. Chern. Soc., Dalton Trans., 1973,2012 (nmr) 
Hagan, A.P. eta/, lnorg. Chern., 1978, 17, 1369 (synth) 
Michels, G.D. eta/, lnorg. Chern., 1980, 19, 479. 

CsCI~o20s Mo-00008 
Octacarbonyltetrachlorodimolybdenum, 9CI 

Octacarbonyldi-f.L-chlorodichlorodimolybdenum 

97 

[ 12655-17-3] 

M 557.775 

Cl Cl 
oc, I _...CI, I _...co 

Mo Mo 
OC1 \'CI1 \'CO 
oc oc co co 

Yellow powder. Sol. CH2CI2, CHCI3 (part. dec.). 
Thermally unstable. ir vco 2100w, 2050m, 1980s, 
1956w cm-1 (nujol). 



Monomer: Tetracarbonyldich/oromolybdenum. 
C4C!zMo04 M 278.888 
Unknpwn. 

Colton, R. eta/, Aust. J. Chern., 1966, 19, 1143 (synth, ir) 
Davis, R. eta/, J. Chern. Soc., Dalton Trans., 1972, 508 (props) 

CsH2Mo20s99 

Octacarbonyl-~&-dibydrodimolybdate(2-) 

oc, I ,..H.... I ,..co 
Mo=Mo [ 

oc co lee 
oc ..... 1 'H ...... I 'co 

oc co 
M 417.979 (ion) 
Tetraethylammonium salt: [84850-68-0]. 

CuH4zMozN:zOs M 678.484 
Orange air-sensitive cryst. 

Mo-00009 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1983, 105,2296 (synth) 

CsHsAsMo03 Mo-00010 
( '16-Arsenin)tricarbonylmolybdenum, lOCI 

Tricarbonyl-11 6-arsabenzenemo/ybdenum. Arsabenzene­
tricarbonylmolybdenum 

[65198-26-7] 

rA co 
VJM~-co 

As CO 

M 319.987 
Air-stable red cryst. 
Ashe, A.J. eta/, J. Am. Chern. Soc., 1977, 99, 8099 (synth, 

props) 

CsHsBrMo03 Mo-00011 
Bromotricarbonyi(.,S-2,4-cyclopentadien-1-yl)molybdenum, 

9<:1 
Cyclopentadienyltricarbonylmolybdenum bromide 

[ 12079-79-7] 

M 324.970 

co 
/r\t_~ ,.....co 
~{''co 

L 

L = Br 

Red cryst. (CH2Ch). Mp 150-1 o. 

Piper, T.S. eta/, J. lnorg. Nucl. Chern., 1956,3, 104 (synth) 
Burkett, A.R. et at, J. Organomet. Chern., 1974,67,67 (synth, 

uv, pmr, ir) 
King, R.B., Coord. Chern. Rev., 1976,20, 155. 

CsHsCIMo03 Mo-00012 
Tricarbonylcbloro( .,s. 2,4-cyclopentadien-1-yl)molybdenum, 

9<:1 
Ch/orotricarbonyl ( 715 -cyclopentadienyl) molybdenum 

[12128-23-3] 
As Bromotricarbonyl(7J5-2,4-cyclopentadien-1-yl)­

molybdenum, Mo-00011 with 

L=Cl 

M 280.519 

~o-00009 -~o-00015 

Orange-red cryst. Dec. at 145° without melting. 

Piper, T.S. eta/, J. Inorg. Nucl. Chern., 1956,3, 104 (synth) 
Parker, D.J. eta/, J. Chern. Soc. (A), 1970,480, 1382 (ir) 
Wrighton, M.S. eta/, J. Am. Chern. Soc., 1975, 97,4246 

(synth) 
King, R.B., Coord. Chern. Rev., 1976, 20, 155 (rev) 
Todd, L.J. eta/, J. Organomet. Chern., 1978, 154, 151 (cmr) 

CsHsiMo03 Mo-00013 
Tricarbonyl( 115- 2,4-cyclopentadien-1-yl)iodomolybdenum, 9CI 

I odotricarbonyl ( 115 -cyclopent adienyl)molybdenum 

[ 12287-61-5) 
As Bromotricarbonyl( 115-2,4-cyclopentadien-1-yl )­

molybdenum, Mo-00011 with 

L =I 

M 371.970 
Red cryst. (CH 2C1 2jpet. ether). Mp 134-134.5°. 

Piper, T.S. eta/, J. Inorg. Nucl. Chern., 1956, 3, I 04 (synth) 
White, C. et a/, J. Chern. Soc. (A), 1971, 940. 
King, R.B., Coord. Chern. Rev., 1976, 20, 155. 
St. Laurent, J.C.T.R.B. eta/, J. Organomet. Chern., 1978, 153, 

CI9. 
Todd, L.J. et al, J. Organomet. Chern., 1978, 154, !51 (struct) 
Colville, N.J., J. Organornet. Chern., 1980, 190, C84. 

C8H5Mo039 Mo-00014 
Tricarbonyi(1J5-2,4-cyclopentadien-l-yl)molybdate( 1-), 9CI 

[ 12126-18-0) 

M 245.066 (ion) 

~ Moe 
oc ...... l'co 

co 

Li salt: [68550-41-4]. 
CsHsLiMo03 M 252.007 
Characterised spectroscopically. 

Tetrabutylammonium salt: 
C24H41MoN03 M 487.533 
Cryst. Characterised crystallographically. 

King, R.B. et a/,lnorg. Chern., 1965, 4, 475. 
Ellis, J.E. eta/, J. Organomet. Chern., 1975,99, 263. 
King, R.B., Coord. Chern. Rev., 1976,20, 155. 
Crotty, D.E. eta/, lnorg. Chern., 1977, 16, 920 (cryst struct) 
Gladysz, J.A. et a/,lnorg. Chern., 1979,18,553 (synth) 

C8H5Mo03Tl Mo-00015 
Tricarbonyl( 7J5-2,4-cyclopentadien-l-yl)thalliummolyb­

denum, lOCI 

98 

Thalli umtricarbonyl ( 115 -cyclopent adienyl) molybdenum 

[52720-93-1] 
As Bromotricarbonyl(7J5-2,4-cyclopentadien-1-yl)­

molybdenum, Mo-00011 with 

L = Tl 

M 449.449 
Light-yellow cryst. Mp 230° dec. 
Burlitch, J.M. eta!. J. Chern. Soc., Dalton Trans., 1974, 828 

(synth. ir) 



CsH6~o03 Mo-00016 
Tricarbonyl( 775- 2,4-cyclopentadien-1-yl)bydromolybdenum, 

lOCI 
H ydridotricarbony I ( 175 -cyclopentadienyl)molybdenum 

[ 12176-06-6] 
As Bromotricarbonyl(1]5-2,4-cyclopentadien-l-yl)­

molybdenum, Mo-00011 with 

L=H 

M 246.074 
Yellow cryst.; air-sensitive, darkens immediately on 

exposure to air. Bp0 _1 50° sub!. 
lnorg. Synth., 1963,7,99 (synth) 
Dub, M., Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., 1966, Vol. I. 
Treichel, P.M. eta/, lnorg. Chern., 1967,6, 1328 (synth) 
Keppie, S.A. eta/, J. Organomet. Chern., 1969, 19, P5 (synth) 
Faller, J.W. eta/, J. Am. Chern. Soc., 1970, 92, 5852. 
Kalck, P. eta/, J. Organomet. Chern., 1970, 24,445. 

CsH6~o06 Mo-00017 
Penta carbonyl( 1-metboxyetbylidene )molybdenum, lOCI 

Pentacarbonyl (met hoxymet h y lcarbene) molybdenum. 
Pentacarbonyl [ methoxy ( methyl)met hylene ]molybdenu-
m 
[ 12365-46-7] 

M 294.072 
Unstable. 

(OC) 5Mo=C(OMe)CH 3 

Fischer, E.O. eta/, Chern. Ber., 1967,100,2445 (synth,props) 

CsH9MoN203e Mo-00018 
Tricarbonyl( 775- 2,4-cyclopentadien-1-yl)(bydrazine-N)mo­

lybdenum(1 + ), lOCI 

M 277.111 (ion) 
Chloride: [ 68643-99-2]. 

CsH9ClMoN20 3 M 312.564 
Unstable. 

Fischer, E.O. eta/, J. Organomet. Chern., 1964, 2, 230 (synth) 
Nolte, M.J. eta/, J. Chern. Soc., Dalton Trans., 1978, 932 

(synth, props) 

C8H101MoNO Mo-00019 
( 715- 2,4-Cyclopentadien-1-yl)iodonitrosyl( 773- 2-propeny I)­

molybdenum, lOCI 
1J 3 -Allyliodonitrosy I ( 715 -eye /opentadieny /)molybdenum 
[ 66979-94-0] 

M 359.018 

NO 

lr\t_Jo-r 
~~ 

Faller, J.W. eta/, J. Organomet. Chern., 1980, 187,227 (struct, 
synth) 

~o-00016 - ~o-00023 

CsH24Mo2eeee 
Octametbyldimolybdenum( 4-), 9CI 

Mo-00020 

I Me Me 

M,~ I M,~ I 
Mo M~ 
I "Me I Me 

Me Me 

eeee 

M 312.158 (ion) 
Tetra-Li salt, tetrakis- THF complex: [53307-60-1]. 

Cz4Hs6Li4Moz04 M 628.348 
Mo-Mo 2.147(3) A. Diamagnetic. 

Heyn, B. eta/, Z. Chern., 1972, 12, 338 (synth) 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1974, 96, 3824 (synth, 

cryst struct) 

CshMo20s 
Octacarbonyldi-p.-iododimolybdenum, 9CI 

[55463-48-4] 

Mo-00021 

M 669.772 

co co 
JL,, I .-L, I _.co 

Mo--Mo 
oc"l ~r"l ~co 

co co 

Black cryst. (hexane). Mo-Mo bond 3.16A. 
Schmid, C. eta/, Chern. Ber., 1975, 108,260 (synth) 
Boese, R. eta/, Acta Crysta//ogr., Sect. B, 1976, 32, 582 (cryst 

struct) 

C9HsMo04e Mo-00022 
Tetracarbonyl(775-2,4-cyclopentadien-1-yl)molybdenum( 1 + ), 

lOCI 

M 273.076 (ion) 
Air-stable. 

[ 
co l(j) 

@-M~~~ 

Hexaf/uorophosphate: [41618-11-5]. 
C9HsF6Mo04P M 418.040 
Yell ow cryst. 

Tetrafluoroborate: [ 67251-59-6]. 
C9H5BF4Mo04 M 359.880 
Yellow cryst. 

Treichel, P.M. eta/, lnorg. Chern., 1967,6, 1328; 1971,10, 1183 
(props) 

Abel, E.W. eta/, Adv. Organomet. Chern., 1970, 8, 117 (synth, 
props) 

Behrens, H. eta/, Z. A nor g. All g. Chern., 1977, 438, 61 (props) 
Pfister, A. eta/, Z. Anorg. Allg. Chern., 1977, 438, 53 (props) 

C9H6Mo03 
716-Benzenetricarbonylmolybdenum, lOCI 

Tricarbonyl( 176 -benzene )molybdenum 

Mo-00023 

[ 12287-81-9] o- /co 
Mo-CO 
'co 

M 258.085 
Yellow cryst., air-stable in solid state. Mp 120-5°. 
Fischer, E.O. eta/, Chern. Ber., 1958,91,2763 (synth) 
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Mann, B. E., J. Chern. Soc., Dalton Trans., 1973, 2012 (nmr) 
Kane-Maguire, L.A.P. eta/, J. Chern. Soc., Dalton Trans., 

1974,428. 
Nesmeyanov, A.N. eta/, J. Organomet. Chern., 1975, 102, 185 

(synth) 
Barbeau, C. et a/, Can. J. Chern., 197 6, 54, 1612 (ir) 
Muetterties, E.L. eta/, J. Organomet. Chern., 1979,178, 197. 

C9H7CIMo02 Mo-00024 
Dicarbonylcbloro( 717 -cycloheptatrienylium)molybdenum 

Dicarbonylchlorotropyliummolybdenum 
[55411-20-6] 

M 278.546 

©- /C1 
Mo-CO 

'co 

Dark-green solid. Mp ca. 185°. 
King, R.B. eta/, lnorg. Chern., 1964, 3, 785 (synth) 
Beall, T.W. eta/, lnorg. Chern., 1972,11,915 (props) 
Isaacs, E.E. eta/, Can. J. Chern., 1975, 53, 975 (props) 
Ziegler, M.L. eta/, Z. Naturforsch., B, 1975, 30, 26 (cryst 

struct) 
Bochmann, M. eta/, J. Chern. Soc., Dalton Trans., 1977, 714 

(synth) 
Bowerbank, R. eta/, J. Chern. Soc., Chern. Commun., 1977,245 

(props) 

C9HsMo03 Mo-00025 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)methylmolybdenum, 

9CI 
Cyclopentadienyl(methyl)tricarbonylmolybdenum 
[ 12082-25-6] 

M 260.100 
Yell ow cry st. by sub!. in vacuo. 
Piper, T.S. eta/, J. lnorg. Nuc/. Chern., 1956, 3, 104. 
King, R.B. eta/, Can. J. Chern., 1969,47,2959 (ir) 
Samuel, E. eta/, J. Organomet. Chern., 1979, 172, 309 (uv) 

C9H9MoN303 Mo-00026 
Tris(acetonitrile)tricarbonylmolybdenum, 9CI, SCI 

Tricarbony/t ris (acetonitrile )molybdenum 
[ 15038-48-9] 

M 303.128 
Bright-yellow cryst. (MeCN/hexane). Mp 140° dec. 
Tate, D.P. eta/, lnorg. Chern., 1962, 1, 433 (synth) 
Werner, H. eta/, Helv. Chim. Acta, 1970, 53, 2002 (synth, 

props, ir) 
Graham, J.M., J. Organomet. Chern., 1974,77, 247. 

~o-00024 -~o-00029 

C9H10MoN02e Mo-00027 
Carbonyl( 715- 2,4-cyclopentadien-1-yl)nitrosyl( 713- 2-propenyl)­

molybdenum(1 + ), lOCI 
7] 3-Allylcarbony/cyclopentadienylnitrosylmolybdenum­
(1 +) 

M 260.124 (ion) 
Hexafluorophosphate: [54438-52-7]. 

C9HtoF6MoN02P M 405.088 
Yell ow cryst. 

Faller, J.W. eta/, Ann. N.Y. A cad. Sci., 1977, 295, 186 (synth, 
props) 

Adams, R.D. eta/, J. Am. Chern. Soc., 1979, 101,2570 (props) 
McCleverty, J.A. eta/, Transition Met. Chern., 1979,4,273 

(synth, nmr) 

C9HuCIMo Mo-00028 
( 716- Benzene )chloro( 713- 2-propenyl)molybdenum 

Allylbenzenechloromolybdenum 

M 250.579 
Dimeric. 
Dimer: [ 12701-35-8]. Bis( TJ 6 -benzene )di-J.J.-chloro­

bis(TJ3-2-propenyl)dimolybdenum, 9Ct. Bis(a/lyl)­
bis( TJ6-benzene )di-J.J.-chlorodimolybdenum. Diallyl­
bis-TJ6-benzenedichloromolybdenum. 
C1sH22ChMo2 M 501.158 
Purple cryst., sensitive to oxygen. 

Green, M .L. H. et a/, J. Chern. Soc., Dalton Trans., 197 4, 311; 
1976, 213 (synth) 

lnorg. Synth., 1977, 17,57 (synth) 

C9HttCIMoNzOz Mo-00029 
Bis(acetonitrile)dicarbonylchloro(713-2-propenyl)molybde­

num, 9CI 

100 

Bis (acetonitrile )TJ3 -allyldicarbonylchloromolybdenum 
[33221-75-9] 

M 310.591 
Yell ow cryst. 

~ 
OC-·, I ---NCCH3 

Mo 
oc" 1 'NCCH3 

C1 

Hayter, R.G., J. Organomet. Chern., 1968, 13, PI (synth) 
Tom Dieck, H. eta/, J. Organomet. Chern., 1968,14,375 

(synth, ir, nmr) 
Brisdon, B.J., J. Organomet. Chern .. 1977, 125,225. 



C9HttiMoNzOz Mo-00030 
Dis( acetonitrile )dicarbonyliodo( 713- 2-propenyl)molybdenum, 

lOCI 
Bis(acetonitrile )( T/3 -allyl)dicarbonyliodomolybdenum 

[33221-77-1] 

M 402.043 
Orange cryst. 

~ 

MeCN~ I ~co 
Mo 

MeCN' I 'CO 
I 

Hayter, R.E., J. Organomet. Chern., 1968,13, Pl. 
Dieck, H.T. eta/, J. Organomet. Chern., 1968, 14, 375 (synth) 
Brisdon, B.J. eta/, lnorg. Chim. Acta, 1979, 35, L381; 36, 127. 
Clark, D.A. eta/, J. Chern. Soc., Dalton Trans., 1980, 565 

(react) 

C9H11MoN02 Mo-00031 
Carbonyl( 715- 2,4-cyclopentadien-1-yl)nitrosyl( 1,2-fl-1-pro­

pene)molybdenum, lOCI 

[54438-48-1] 

M 261.131 
Yell ow cryst. 
Bailey, N.A. eta/, J. Chern. Soc., Chern. Commun., 1974,592. 
Faller, J.W. eta/, Ann. N.Y. A cad. Sci., 1977, 295, 186. 
Adams, R.D. eta/, J. Am. Chern. Soc., 1979, 101, 2570 (props) 
Faller, J.W. eta/, J. Organomet. Chern., 1980, 187, 227 (props) 

C10H7Mo03e Mo-00032 
Tricarbonyl(fl 7 -cycloheptatrienylium)molybdenum(1 + ), 9CI 

Tricarbonyl ( T/ 7 -tropylium )molybdenum ( 1 +) 
[ 46238-45-3] 

M 271.104 (ion) 
Tetrafluoroborate: [12170-21-7]. 

CtoH18F4Mo03 M 357.907 
Orange air-stable cryst. Mp >270°. 

Dauben, H.J. eta/, J. Am. Chern. Soc., 1958,80, 5570 (synth) 
Clark, G.R. eta/, J. Organomet. Chern., 1973,50, 185 (struct) 
Isaacs, E. E. eta/, Can. J. Chern., 1975,53,975 (props) 
Isaacs, E.E. eta/, J. Organomet. Chern., 1975,90,319 (props) 
Salzer, A. eta/, J. Organomet. Chern., 1975,87, 101 (synth) 
Tremmel, P.O. eta/, Z. Naturforsch., B, 1975,30, 699 (props) 
Olah, G. eta/, J. Org. Chern., 1976,41, 1694 (cmr) 
Green, M. eta/, J. Chern. Soc., Dalton Trans., 1977, 1755 

(props) 

Mo-00030 - Mo-00035 

CtoHsMo03 Mo-00033 
Tricarbonyl[ (1,2,3,4,5,671 )-1,3,5-cycloheptatriene ]molybde­

num, 9CI 
( T/6 -J ,3 ,5-Cycloheptatriene )tricarbonylmolybdenum 

[12125-77-8] 

o-Mo(COh 

M 272.111 
Red hexagonal prisms (hexane), air-stable in solid state. 

Mp 100.5-101.5°,95° dec. Sensitive to light, dec. by 
CC14. Sublimes in vacuo at 85°. 

t>QA4700000. 
Abel, E.W. eta/, J. Chern. Soc., 1958,4559 (synth, ir) 
Dunitz, J.D. eta/, Helv. Chim. Acta, 1960,43,2188 (cryst 

struct) 
Jnorg. Synth., 1967,9, 121. 
Guenther, H. eta/, Z. Naturforsch., B, 1967,22, 389 (pmr) 
Olah, G.A. eta/, J. Org. Chern., 1976, 41, 1694 (cmr) 
Gower, M. eta/, Jnorg. Chim. Acta, 1979,37,79. 

CtoHsMo03 Mo-00034 
Tricarbonyl[( 1 ,2,3,4,5,6-fl)methylbenzene ]molybdenum, 9CI 

Tricarbonyl ( TJ6-toluene )molybdenum 

[ 12083-34-0] 

M 272.111 
Mp 118-20° dec. 

CH3 CO 

rALMo-co v- 'co 

Strohmeier, W., Chern. Ber., 1961,94, 3337 (synth, props) 
Zingales, F. eta/, J. Am. Chern. Soc., 1966,88,2707. 
Nesmeyanov, A.N. eta/, J. Organomet. Chern., 1975, 102, 185 

(synth, props) 
Holtzapple, G.M. eta/, lnorg. Nuc/. Chern. Lett., 1976, 12,623. 
M uetterties, E. L. et a/, J. Organomet. Chern., 1979, 178, 197. 

C10H9Mo0319 Mo-00035 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)( 712-ethene )molybde­

num( H) 

101 

[46238-41-9) 

M 273.119 (ion) 
Tetrafluoroborate: [62866-16-4]. 

CtoH,BF4Mo03 M 359.923 
Yell ow cryst. 

Dub, M., Organometallic Compounds, Springer-Verlag, Berlin, 
2nd. Ed., 1966, 1. 

Beck, W. et at, Z. Naturforsch., B, 1978,33, 1214. 
Beck, W. el at, Chern. Ber., 1981,114,867 (synth) 



CtoHtoCiz~o Mo-00036 
Dichlorobis( 715-2,4-cyclopentadien-1-yl)molybdenum, 9CI 

[12184-22-4] 

M 297.035 

@ __ Cl 

Mo 
@ "c1 

Green cryst. Dec. at 270°. 
Dub, M., Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., 1966, Vol. I (synth) 
Cooper, R.L. eta/, J. Chern. Soc. (A), 1967, 1155 (synth, ir, 

nmr, uv, esr) 
Prout, K. eta/, Acta Crystal/ogr., Sect. B, I 974, 30, 2290 

(struct) 
Lindsell, W.E., J. Chern. Soc., Dalton Trans., I 975, 2508. 
Thomas, J.L., lnorg. Chern., 1978, 17, 1507. 
Aviles, T. eta/, J. Chern. Soc., Dalton Trans., 1979, 1367. 

CtoHtol~oNO Mo-00037 
Bis( 715-2,4-cyclopentadien-l-yl)iodonitrosylmolybdenum, 9CI 

[ 12300-89-9] 

M 383.040 
Green-black cryst. Mp 157-9°. 
King, R.B., lnorg. Chern., I 968, 7, 90 (synth) 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1972, 94, 402 (props) 

CtoHtoMoN20s Mo-00038 
Pentacarbonyl(l ,3-dimetbyl-2-imidazolidinylidene )molybde­

num, lOCI 

[57560-35-7] 

M 334.139 
Air-stable white cryst. (Et20 /hexane). M p 108-9°. 
Lappert, M.F. eta/, J. Less-Common Met., 1977, 54, 191 

(synth, ir, cmr) 

CtoHtoMo02 Mo-00039 
Dicarbonyl( ~-2,4-cyclopentadien-1-yl)( 713- 2-propenyl)mo­

lybdenum, lOCI 
17 3-A llyldicarbonyl ( 175 -cyclopentadieny I) molybdenum 
[12128-87-9] 

M 258.128 

co 
!0:LMo-co 
~)d 

Yellow cryst. Mp 175-6°. 
Davison, A. et al,lnorg. Chern., 1967, 6, 2124 (ir) 
Faller, J.W. eta/, lnorg. Chern., 1968,7, 840 (nmr) 

~o-00036 -~o-00043 

Faller, J.W. eta/, J. Organomet. Chern., 1971, 31, C75 (nrnr) 
Abel, E.W. eta/, J. Chern. Soc., Dalton Trans., 1973, 1706 

(synth) 
Gibson, D.H. eta/, J. Organornet. Chern., 1979, 172, C7 (synth) 

C10HuLiMo Mo-00040 
Bis( 715- 2,4-cyclopentadien-1-yl)bydromolybdenumlitbium 

M 234.078 
Tetrameric. 

(CsH 5hMo(H)Li 

Tetramer: [ 5183 7 -59-3]. Tetrakis [ bis( YJ 5 -2 ,4-cyclopen­
tadien-I-yl)hydromolybdenum]tetra/ithium, 9Cl. 

C4oH44Li4Mo4 M 936.312 
Yellow-orange cryst. 

Francis, B.R. eta/, J. Chern. Soc.. Dalton Trans., 1976, 1339 
(synth, props) 

Meunier, B. eta/, Acta Crysta//ogr., Sect. B, 1979,35,2558. 
Berry, M. eta/, J. Chern. Soc., Dalton Trans., 1980,29 (props) 

C 10H 11MoN03 Mo-00041 
Dicarbonyl( 175- 2,4-cyclopentadien-1-y 1)(2-propanoneoxima­

to- N, O)molybdenum, IOfi 

[61491-36-9] 

~ 
oc-Mo-0 
od \( 
~ 

M 289.142 
Purple cryst. (CH 2Cb/hexane). Mp 100- I 0 dec. 
Doedens, R.J. eta/, lnorg. Chern., 1977, 16, 907 (cryst struct) 
King, R.B. eta/, lnorg Chern., 1977. 16, 1164 (synth, nrnr) 

CwHuMo03TI Mo-00042 
Tricarbonyl( 715- 2,4-cyclopentadien-1-y I)( dimethylthallium)­

molybdenum, lOCI 

M 479.518 
Mp68-9°. 

t>Toxic 

co 
J0:L 1 ....-co 
~M\'co 

T1Me1 

Walther, B. eta/, J. Organornet. Chern., 1978,145,285 (prnr, ir, 
synth) 

CwH12Mo Mo-00043 
Bis( 715-2,4-cyclopentadien-1-yl)dibydromolybdenum, lOCI 

Dihydridobis( 175 -cyclopentadienyl)mo/ybdenum. Bis( cy­
clopentadienyl)mo/ybdenum dihydride 
[I 29I -40-3] 

M 228.145 

102 



Yellow cryst. Mp 183-5° (163-5°, 174°). Sub!. in vacuo 
at 50°. 

Green, M.L.H. eta/, J. Chern. Soc., 1961,4854 (synth, ir, nmr) 
Dub, H., Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., 1966, Vol. I (synth) 
Macosek, F. eta/, Collect. Czech. Chern. Commun., 1970, 35, 

993 (ms) 
Van Dam, E.M. eta/, J. Am. Chern. Soc., 1975,97,465 (synth) 
Schultz, A.J. eta/, Inorg. Chern., 1977,16,3303 (struct) 
Calado, J.C.E. eta/, J. Organomet. Chern., 1979, 174,77. 
Hoxmeier, R.J. eta/, lnorg. Chern., 1979, 18,3462. 

C1oH3oMo2N4 Mo-00044 
Dimethyltetrakis( N-dimethylamino )dimolybdenum 

Dimethyltetrakis (N -methylmethaneaminato )dimolyb­
denum, 9CI 

[ 67030-82-4] 

M 398.254 
Thermally stable yellow cryst. Bp0,01 100° sub!. 
Chisholm, M.H. eta/, /norg. Chern., 1976, IS, 2244; 1977, 16, 

320. 
Chisholm, M.H. eta/, Inorg. Chern., 1978, 17, 2338 (cryst 

struct, synth, ir, nmr) 
Chisholm, M.H. eta/, J. Am. Chern. Soc., 1979, 101,6784. 

CtoMo201099 

Decarbonyldimolybdate(2-), 9CI 

[57348-62-6] 

[(OC) 5Mo-Mo(C0) 5]ee 

M 471.984 (ion) 

Mo-00045 

Staggered conformation. Mo-Mo distance 3.123(7) A. 
Di-K salt: [57348-62-6]. 

CtoK2Mo2010 M 550.181 
Yellow cryst. 

Bis [bis(triphenylphosphine )iminium ]salt: [ 49736-19-8]. 
Cs2H60Mo2N2010P4 M 1549.158 
Yellow cryst. 

Hayter, R.G., J. Am. Chern. Soc., 1966,88,4376 (synth) 
Dahl, L.F. eta/, J. Am. Chern. Soc., 1970,92,7312 (cryst 

struct) 
Ungurenasu, C. eta/, J. Chern. Soc., Chern. Commun., 1975, 

388 (synth) 

CttHsF9MoOS Mo-00046 
Carbonyl( 715- 2,4-cyclopentadien-1-yl)[ (2,3-fl )-1, 1, 1,4,4,4-he­

xafluoro-2-butyne ]( trifluoromethanethiolato )molybdenum, 
9CI 
[ Bis ( trifluoromet h y l)acety lene] carbony I ( 715 -cyclopenta­
dienyl)(trifluoromethanethiolato )molybdenum 
[59464-63-0] 

M452.146 
Blue cryst. Mp 111-2°. 

~o-00044-~o-00049 

Braterman, P.S. eta/, J. Chern. Soc., Dalton Trans., 1976, 241 
(synth) 

CnHsMo03 Mo-00047 
Tricarbonyl[(1,2,3,4,5,6-fl )-1 ,3,5, 7 -cyclooctatetraene ]molyb­

denum, 9CI 

[ 121 08-93-9] 

D /co 
,....Mo-CO 

'co 
M 284.122 
Red or yellow cryst. 
Winstein, S. eta/, J. Am. Chern. Soc., 1965, 87, 3267 (synth) 
Kaesz, H.D. eta/, J. Am. Chern. Soc., 1966, 88, 1319 (props) 
Paul, I.C. eta/, J. Am. Chern. Soc., 1966, 88, 5927 (cryst struct) 
King, R.B., Inorg. Chern., 1967,8, 139 (synth) 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1974, 96, 4723, 7926 

(synth, nmr) 
Mann, B.E. eta/, J. Chern. Soc., Dalton Trans., 1979, I 021 

(nmr) 

C11H8Mo03 Mo-00048 
Tricarbonyl[(1 ,2,3,4,5,6-fl )ethenylbenzene ]molybdenum, 9CI 

Tricarbonyl ( 716 -styrene )molybdenum 
[53041-79-5] 

M 284.122 
Mp 80-2°. 

HC=CH2CO 

rALM~-co v- 'co 

Nesmeyanov, A.N. eta/, J. Organomet. Chern., 1975,102, 185 
(synth) 

CnHsMo04 Mo-00049 
[ (2,3,5,6-fl )-Bicyclo[ 2.2.1 ]hepta-2,5-diene ]tetracarbony lmol­

ybdenum, 9CI 

103 

Tetracarbonylnorbornadienemolybdenum 
0 [ 12146-37-1] 

M 300.122 
Pale-yellow cryst. Mp 77-8°. Bp0,1 100° sub!. 
Bennett, M.A. eta/, J. Chern. Soc., 1961, 2037 (synth, pmr) 
Lauterbur, P.C., J. Am. Chern. Soc., 1965, 87, 3266 (cmr) 
Werner, H. eta/, J. Organomet. Chern., 1966, S, 79 (props) 
Mann, B.E., J. Chern. Soc., Dalton Trans., 1973, 2012 (cmr, ir) 
Skinner, H.A. eta/, J. Organomet. Chern., 1977, 142, 321 

(props) 



CnHto~oO Mo-00050 
Carbonylbis(715-2,4-cyclopentadien-1-yl)molybdenum, lOCI 

[12701-85-8] 

~ 
Mo-CO 

(9) 
M 254.139 
Bright-green cryst. Bpo.oo1 35° sub!. 

Thomas,J.L.,J. Am. Chern. Soc., 1973,95, 1838 (synth) 
Geoffrey, G.L. et at, lnorg. Chern., 1978, 17, 2410. 
Grebenik, P. et at, J. Chern. Soc., Chern. Commun., 1979, 742. 

CnHtoMo03 Mo-00051 
Tricarbonyl[ ( 1 ,2,3,4,5,6-71 )-1 ,3,5-cyclooctatriene ]molyb­

denum, 9CI 

[ 12093-14-0] 

M 286.138 
Orange-red cryst. 

~ 
Mo 

oc/l'co co 

Fischer, E.O. et at, Chern. Ber., 1959,92,2645 (synth) 
Aumann, R. et at, Tetrahedron Lett., 1970, 903 (synth, props) 
Kreiter, C.E. et at, Chern. Ber., 1975, 108, 1502 (nmr) 
Kaesz, H.D. et at, J. Am. Chern. Soc., 1966, 88, 1319 (props) 

CttHtoMo03 Mo-00052 
Tricarbonyl[ 716-5-(1-methylethylidene )-1 ,3-cyclopentadiene ]­

molybdenum, tOCI 
Tricarbony/-7J 6-6,6-dimethylfulvenemolybdenum 
[63835-71-2] 

M 286.138 
Dark-red cryst. (hexane). Dec. ca. 130°. 

Edelmann, F. et at, J. Organomet. Chern., 1977, 134, 31 (synth, 
props) 

CnHnMo Mo-00053 
(~-Benzene)( 715- 2,4-cyclopentadien-1-yl)molybdenum, 9CI 

[12153-25-2] 

M 239.148 
Red cryst., paramagnetic, air-sensitive. Sol. polar solvs., 

spar. sol. C6H6. Bpo.o 1 85°. 
Wehner, W.H. et at, Chern. Ber., 1970, 103, 2258. 
Green, M.L.H. et at, J. Chern. Soc., Dalton Trans., 1974, 311; 

1976,213. 
lnorg. Synth., 1980,20, 196 (synth) 

~o-00050 - ~o-00057 

CnHuMoNzOze Mo-00054 
Dis( acetonitrile )dicarbonyl( 715- 2,4-cyclopentadien-1-yl)mo­

lybdenum( 1 + ), 9CI 

[12109-14-7] 

M 299.160 (ion) 
Hexafluorophosphate: 

CuHuF6 MoN 20 2P M 444.124 
Orange-red cryst. Sol. CHzCI2. 

Tetraphenylborate: [ 68868-08-6]. 
C3sH31BMoN202 M 618.392 
Orange-red cryst. 

Treichel, P.M. eta!, J. Organomet. Chern., 1967,7,449 (synth) 
Nolte, M.J. eta/, J. Chern. Soc., Dalton Trans., 1978, 932 

(synth) 

CttHttMOOz(j) Mo-00055 
( 7J4-1,3-Butadiene)dicarbonyl(715-2,4-cyclopentadien-1-yl)­

molybdenum(1 + ), 9CI 
Dicarbonyl( 114-J ,3-butadiene )( 7J 5-cyclopentadienyl)mol­
ybdenum(I +) 

M 271.147 (ion) 

Tetrafluoroborate: [63947-89-7). 
CuHuBF4Mo02 M 357.950 
Yellow cryst. Reacts with nucleophiles. 

Faller, J. W. e£ a/, J. Am. Chern. Soc., 1977, 99, 4858 (synth) 
Faller, J. W. el a!, Ann. N.Y. A cad. Sci., 1977, 295, 186. 

CuHt4GeMo03 Mo-00056 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)( trimethylgermyl)­

molybdenum, 9CI 
Tri met h y I germ yl t ricarbony I ( 715 -eye! opent ad i eny I )moly­
bdenum 
[33306-91-1] 
As Bromotricarbonyl( 7] 5-2,4-cyclopentadien-1-yl)­

molybdenum, Mo-00011 with 

L = GeMe3 

M 362.760 
Pale-yellow cryst. Mp 84°. Bp0.001 70° sub!. 
Carrick, A. el a!, J. Chern. Soc. (A), 1968, 913 (synth) 
Cardin, D.J. el a/, J. Chern. Soc. (A), 1970, 2594 (symh, ir. 

nrnr, uv) 
Dean, W.K. eta!, Inorg. Chern., 1977,16, 1061 (symh,props) 

CuH14Mo03Pb Mo-00057 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)( trimethylplumbyl)­

molybdenum 

104 

( Trimet h y /plumb y I) ( c ycl opent ad ien y I) t ri carbonyl moly­
bdenum 

M 497.370 



Pale-orange solid (CH2Ch/pentane). Mp 93-5°. 
Patil, H.R.H. eta/, Inorg. Chern., 1966, S, 1401. 

CuHt4Mo03Si Mo-00058 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)( trimethylsilyl)mo­

lybdenum, 9CI 
Trimethylsilyltricarbonyi(T/5-cyc/opentadienyl)molybd-
enum 
[ 12282-32-5] 
As Bromotricarbonyi(T/5-2,4-cyclopentadien-1-yl)­

molybdenum, Mo-00011 with 

L = SiMe3 

M 318.255 
Orange-yellow solid, air- and light-sensitive. BPo.oo1 100° 

sub I. 
Cardin, D.J. eta/, J. Chern. Soc. (A), 1970, 2594 (synth) 
Hagen, A.P. eta/, Jnorg. Chern., 1971, 10, 1657 (synth) 
Malisch, W. eta/, Chern. Ber., 1974, 107,979 (synth) 

CuHt4Mo03Sn Mo-00059 
Tricarbonyl( T/5- 2,4-cyclopentadien-1-yl)( trimethylstannyl)­

molybdenum, 9CI 
Trimet h y lstanny I tricarbony I ( T/5 -cyc/opentadienyl)moly­
bdenum 
[12214-92-5] 
As Bromotricarbonyl( T/5-2,4-cyclopentadien-1-yl)­

molybdenum, Mo-00011 with 

L = SnMe3 

M 408.860 
Pale-yellow cryst. (hexane). Mp 99-100°. Bpo.oo1 80° 

sub I. 
Abel, E.W. eta/, J. Organomet. Chern., 1970, 22, C31. 
lnorg. Synth., 1970, 12,60 (synth, ir, nmr) 
Cardin, D.J. eta/, J. Chern. Soc. (A), 1970, 2594. 
Abel, E.W. eta/, J. Organomet. Chern., 1973,49,435 (synth) 

CnHsCoMoO, Mo-00060 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)( tetracarbonylcob­

alt)molybdenum, lOCI 

[ 62015-65-0] 
As Bromotricarbonyl( T/5-2,4-cyclopentadien-1-yl)molyb­

denum, Mo-00011 with 

L = Co(C0)4 

M 416.041 
Cryst. (pentane). Mp 63-5° (sealed under Ar). 

Schmid, E. eta/, Z. Naturforsch., B, 1977,32, 1277 (synth, 
props) 

Abrahamson, H.B. eta/, Jnorg. Chern., 1978, 17, 1003 (synth, 
props) 

CnHtoCI2Mo 
Dis( 716-chlorobenzene )molybdenum, 9CI 

[52346-34-6] 

M 321.057 

Mo-00061 

Light green, air-sensitive powder. Dec. at 92° (under N 2 
sealed tube). 

Mo-00058 - Mo-00064 

~ Pyrophoric 
lnorg. Synth., 1979,19,80 (synth) 
Green, M.L.H., J. Organomet. Chern., 1980,200, 119 (props) 

CnHtoMo03 Mo-00062 
[ (2,3,4,5,6, 7-71)-Bicyclo[ 6.1.0]nona-2,4,6-triene ]tricarbonyl­

molybdenum, 9CI 
Tricarbonyi-T/ 6-bicyc/o [ 6./.0] nona-2 ,4 ,6-trienemo/ybd-
enum 
[41354-56-7] 

M 298.149 
Orange cryst. 

<() /co 
-Mo-CO 

'co 

Grimme, W., Chern. Ber., 1967,100, 113 (synth,props) 
Brookhart, M. et a/, lnorg. Chern., 197 4, 13, 1540 (props) 
Darensbourg, D.J. eta/, J. Am. Chern. Soc., 1978, 100, 4119 

(props) 

CnHnMo Mo-00063 
Dis( q6-benzene )molybdenum, 9CI 

[ 12129-68-9] 

OMo-o 
M 252.167 
Green cryst. Mp 115° dec. Air-sensitive. Sublimes (high 

vac.) at 110-5°. 
Fischer, E.O. eta/, Chern. Ber., 1956, 89, 1805; 1960, 93, 2065 

(synth) 
Fritz, H.P. eta/, Spectrochim. Acta, 1961,17, 1068 (ir) 
Schneider, R. eta/, Naturwissenchaften, 1962, 48, 452 (cryst 

struct) 
Benfield, F.W.S. eta/, J. Chern. Soc., Chern. Commun., 1973, 

866 (synth) 
Silvon, M.P. eta/, J. Am. Chern. Soc., 1974, 96, 1945 (synth) 
Green, M.L.H., J. Organomet. Chern., 1980, 200, 119 (synth, 

props) 

C nH nMo03 Mo-00064 
( 716-1,3,5-Trimethylbenzene )tricarbonylmolybdenum 

105 

M esitylenetricarbonylmolybdenum. Tricarbonyl-1 ,3 ,5-
trimethylbenzenemolybdenum 
[ 12089-15-5] 

M 300.165 
Yellow cryst. Mp 140° dec. 
Price, J.T. eta/, Can. J. Chern., 1968,46,515 (pmr) 
U.S.P., 3 382 263, (1968); CA, 69, 59376 (synth) 
Lokshin, B.V. eta/, Zh. Strukt. Khim., 1975, 16, 592; CA, 84, 

51628 (ir, raman) 
Nesmeyanov, A.N. eta/, J. Organomet. Chern., 1975, 102, 185 

(synth) 
Koskland, D.E. eta/, Acta Crysta//ogr., Sect. B, 1977, 53, 2013 

(struct) 



CnHnMo04 Mo-00065 
Tetracarbonyl[ ( 1 ,2,5,6-'7 )-1 ,5-cyclooctadiene ]molybdenum, 

9fl 

[ 12109-7 4-9] 

M 316.164 
Yellow-brown solid. M p 125-9° dec. 
Leigh, G.J. eta/, J. Organomet. Chern., 1965, 4, 461 (synth) 
Zinga1es, F. eta/, J. Organomet. Chern., 1967,7,461 (props) 
King, R.B., J. Organomet. Chern., 1967, 8, 139 (synth) 
Zinga1es, F. eta/, J. Am. Chern. Soc., 1967, 89, 256 (props) 
Tayim, H.A. eta/, Inorg. Nucl. Chern. Lett., 1972, 8, 231. 

CnHt4Mo Mo-00066 
Bis( 175-cy clopentadieny I)( 172-ethylene )molybdenum 

Bis( 715-2 ,4-cyclopentadien-1-yl)( 71 2-ethene )molybde­
num, 9CI 

[37343-05-8] 

M 254.183 
Bright-red needles. BPo.ooOI 50° sub!. 
Thomas, J.L.,J. Am. Chern. Soc., 1973, 95, 1838 (synth, nmr, 

ms) 

CnHt4Mo0]8n Mo-00067 
Tricarbonyl( '76-trimethylstannylbenzene )molybdenum 

Tricarbonyl (trimet hylphenylstannane )molybdenum, RCJ 

(31870-76-5] 

M 420.871 

SnMe3 CO 

IALM~-co v- co 

Shiny-yellow needles (pet. ether). Mp 103-5°. 
Poeth, T.P. eta/, lnorg. Chern., 1971, 10,522 (synth, ir, nmr, 

ms, uu) 

CnHtsMoOJTI Mo-00068 
Tricarbonyl( 175- 2,4-cyclopentadien-1-yl)( diethylthallium )­

molybdenum 
[ 66125-44-8] 

M 507.572 
Mp 86-7°. 

!>Toxic 

co 
@-Jo__...CO 

, 'co 
T!Et2 

Walther, B. eta/, J. Organomet. Chern., 1978, 145, 285 (synth, 
ir, nmr) 

Mo-00065 - Mo-00072 

CnHt6Mo Mo-00069 
(7J6-Benzene)bis(7J3·2-propenyl)molybdenum, 9CI 

Bis( 7] 3-allyl)( 716-benzene )molybdenum. Dia/ly/-
7]6-benzenemolybdenum 

[35625-70-8] 

M 256.198 
Green, M.L.H. N a/, J. Chon. Soc., Dalton Trans., 1974, 311; 

1976,213. 

CnHtsMo Mo-00070 
Tris( '74-1,3-butadiene)molybdenum, 9CI 

[51733-17-6) 

M 258.214 
Yellow cryst. (heptane). Bp0 _00 1 50-60° sub!. 
Skell. P.S. eta/, J. Am. Chern. Soc., 1974, 96, 626 (synth, ir, 

nmr, ms) 
Skell, P.S. eta/, Angew. Chern., Int. Ed. Engl., 1975, 14. 195 

(synth, struct) 

CnH2oMoN202S4 Mo-00071 
Dicarbonylbis(diethylcarbamodithioato-S,S')molybdenum, 

lOCI 

[18947-43-8] 

M 448.482 
16-Electron complex. 
Colton, R. eta/, Aust. J. Chern., 1968,21, 15 (synth) 
McDonald, J.W. eta/, J. Organomet. Chetn., 1975,92, C25. 
lnorg. Synth .. 1976, 16,235 (synth) 

CnH2oMo2 Mo-00072 
Bis[#'-[ ( 1-'7:2,3-'7 )-2-propenyl) jbis( 713-2-propenyl)dimolybden­

um, 9CI 
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Tetraallyldimolybdenum 

[797 39-15-4 J 

M 356.170 
Dark-green cryst., air- and moisture-sensitive. 
Oberkirch, W., Diss. Techn. Hochschule, Aachen, 1963 (synth) 
Wilke, E. eta/, Angew. Chern., Int. Ed. Engl., 1966, 5, 151 

(synth) 
Ramey, K.C. eta/, J. Am. Chern. Soc., 1968, 90, 4275 (nmr) 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1971, 93, 5441 (synth. 

struct) 
Benn, R. eta/, J. Organomet. Chern., i 979, 174, C38 (props) 



C13HsCIF12Mo Mo-00073 
Chloro( 775- 2,4-cyclopentadien-1-yl)bis[(2,3-77)-1,1,1,4,4,4-he­

xafluoro-2-butyne ]molybdenum, lOCI 

[54721-00-5] 

F,c11 ~ ("F, 
)r~o---1~ 

F3C X CF3 

M 520.556 
Yell ow cryst. 

X= C1 

Davidson, J.L. eta/, J. Chern. Soc., Dalton Trans., 1975, 2531; 
1977, 287 (props, synth) 

Davidson, J.L., J. Organomet. Chern., 1980, 186, Cl9 (props) 

C 13HsF 12IMo Mo-0007 4 
( 175- 2,4-Cyclopentadien-1-yl)bis[(2,3-1J)-1, 1,1 ,4,4,4-hexafluo­

ro-2-butyne]iodomolybdenum, lOCI 

[59172-20-2) 
As Chloro( 775-2,4-cyclopentadien-1-yl) bis [ (2,3-

77 )-1, 1, I ,4,4,4-hexafluoro-2-butyne] molybdenum, Mo-
00073 with 

M 612.008 
Red-brown cryst. 

X= I 

Davidson, J .L. eta/, J. Chern. Soc., Dalton Trans., 1975, 2531. 
Davidson, J.L. eta/, J. Chern. Soc., Chern. Commun., 1980, 113 

(synth, nmr) 

C13HsMoN304Eil Mo-00075 
(2,2'-Bipyridine-N, N')tricarbonylnitrosylmolybdenum( 1 +) 

[ 63890-69-7] 

M 366.164 (ion) 
fac-form 

Tetrafluoroborate: [ 63890-70-0). 
CnHsBF4MoN304 M 452.968 
Red-brown solid. Sol. CH2Cb. 

Condon, D. eta/, J. Chern. Soc., Dalton Trans., 1977, 925 
(synth, props) 

C13H13MoEil Mo-00076 
(178-1,3,5, 7-Cyclooctatetraene)(1J5-2,4-cyclopentadien-1-yl)­

molybdenum(1 + ), lOCI 

lO-M·-@r 
M 265.186 (ion) 
Hexafluorophosphate: [61930-16-3). 

CnHnF6PMo M 410.150 
No phys. props. reported. 

Segel, J.A. eta/, J. Chern. Soc., Chern. Commun., 1976,766 
(synth, props) 

Mo-00073 - Mo-00079 

C13H15MoEil Mo-00077 
Bis( .,s. 2,4-cyclopentadien-1-yl)( 173- 2-propenyl)molybde­

num(1+), lOCI 

[53449-94-8] 

M 267.202 (ion) 
Hexafluorophosphate: [53449-95-9]. 

CnH1sF6MoP M 412.166 
Red cryst. 

Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., 1976, 1993 
(synth) 

Ephritikhine, M. et ai,J. Chern. Soc., Dalton Trans., 1977, 1131 
(props) 

Davies, S. eta/, J. Chern. Soc., Dalton Trans., 1978, 1510 
(synth) 

Ct4HsF 12IMoO Mo-00078 
Carbonyl( 775- 2,4-cyclopentadien-1-yl)iodo[ (1 ,2,3,4-

17 )-1 ,2,3,4-tetrakis( trifluoromethyl)cyclobutadiene ]molyb­
denum, lOCI 

[74890-12-3] 

M 640.018 
Dynamic nmr reported. 
Davidson, J.L. eta/, J. Chern. Soc., Chern. Commun., 1980, 113 

(synth, nmr) 

Ct4HtoMo204 Mo-00079 
Tetracarbonylbis( 775- 2,4-cyclopentadien-1-yl)dimolybdenum, 

lOCI 
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Dicyclopentadienyltetracarbonyldimolybdenum 
[56200-27-2] 

M 434.111 
Dark-brown cryst. 
Ginley, D.S. eta/, lnorg. Chim. Acta, 1977, 23, 85 (synth) 
Bailey, W.l. eta/, J. Am. Chern. Soc., 1978, 100, 5764. 
Chisholm, M.H. eta/, J. Am. Chern. Soc., 1978,100,807. 
Klinger, R.J. eta/, J. Am. Chern. Soc., 1978, 100, 5034 (synth) 
King, R.B. eta/, J. Organomet. Chern., 1979, 171, 53. 
Jemmis, E. D. eta/, J. Am. Chern. Soc., 1980, 102, 2576. 



Ct..Hu~o02 Mo-00080 
Benzyldicarbonyl-r-cyclopentadienylmolybdenum, SCI 

Dicarbonyl ( 115-2 ,4-cyc/opentadien-J-yl)(phenylmethyl)­
mo/ybdenum 
[12126-95-3] 

M 308.188 

Mo-1 c-9 'b 
I I ' co 

Dark-red cryst., blackens on storage at r.t. in closed vials. 
Mp 83-5°. Bp0.1 80° subl. 

King, R.B. et at, J. Am. Chern. Soc., 1966, 88, 709 (synth, ir, 
nmr) 

Cotton, F.A. eta!, J. Am. Chern. Soc., 1968, 90, 5418 (struct) 
Cotton, F.A. eta!, J. Am. Chern. Soc., 1969, 91, 1339. 

Ct4Ht4CIJMo2 Mo-00081 
Tricblorobis( 177- 2,4,6-cyclobeptatrien-1-yl)dimolybdenum, 

9CI 
Bis( 117-2,4 ,6-cyc/oheptatrien-1-yl)tri-J.t-chlorodimolyb­
denum 
[51809-70-2] 

©-ME~~o-© 
X = C1 

M 480.504 
Allen, G.C. eta!, J. Chern. Soc., Chern. Commun., 1976, 794 

(pe) 
Bochmann, M. et at, J. Chern. Soc., Dalton Trans., 1977, 714 

(synth) 
Ashworth, E. F. eta!, J. Chern. Soc., Dalton Trans., 1977, 1693 

(synth, props) 

Ct4Hu;Mo Mo-00082 
Bis[(1,2,3,4,S,6-7J)metbylbenzene]molybdenum, 9CI 

Bis( 116-to/uene )molybdenum 
[12131-22-5] 

M 280.220 
Green air-sensitive cryst. 
Green, M.L.H. eta!, J. Chern. Soc. (A), 1971,2929. 
Green, M.L.H. eta!, J. Chern. Soc., Dalton Trans., 1973, 301. 
Green, M.L.H., J. Organomet. Chern., 1980, 200, 119 (synth, 

props) 

Ct..Ht7Mo0e Mo-00083 
Bis[ (2,3-17 )-2-butyne ]carbonyl( 115- 2,4-cyclopentadien-1-y 1-

)molybdenum(l + ), lOCI 

[66615-14-3] 

R ~ R )f-Moe--4( 
R' ~0 R' 

R = R' = CH3 

M 297.228 (ion) 

~o-00080 -~o-00086 

Tetrafluoroborate: [ 66615-15-4]. 
Ct4Ht7BF4Mo0 M 384.031 
Yellow cryst. (CH2Ciz/Et20). 

Hexafluorophosphate: [74380-92-0]. 
Ct4H17F6MoOP M 442.192 
Yell ow cryst. 

Bottrill, M. eta!, J. Chern. Soc., Dalton Trans., 1977, 2365 
(synth) 

Bergmann, R.E. eta!, J. Am. Chern. Soc., 1980, 102, 2698 
(synth) 

Allen, J.R. eta!, J. Chern. Soc., Dalton Trans., 1981,873 
(props) 

Ct4H2o~oN404 Mo-00084 
Tetracarbonylbis(1,3-dimethyl-2-imidazolidinylidene)molyb­

denum, lOCI 

[ 64161-94-0] 

II 
Me!'{ NMe 

C"'MeN) 

OC j _)~ ..... NMe 
'Mo' 

OC~ I ~CO cis-form co 
M 404.276 
Dicarbene complex. 

cis-form 
Pale-yellow microcryst. Sol. Me2CO, CHCh. Mp 274°. 

trans-form 
By irradiation of cis-form in Me2CO. Deep-orange mi­

crocryst. Spar. sol. Me2CO. Readily reverts to cis­
form on heating to 140-60° or on dissolution in CHCb 
(30°). 

Lappcrt, M.F. eta!, J. Chern. Soc., Dalton Trans., 1977, 1272 
(ir, pmr, cmr, cryst struct, synth, props) 

CtsH9BrFeMo04 Mo-00085 
Bromotetracarbonyl(ferrocenylmethylidyne)molybdenum, 

lOCI 

M 484.925 
trans-form [68830-12-6] 

Red microcryst. M p >40° dec. 
Fischer, E.O. eta!, Chern. Ber., 1978,111.3530 (synth,pmr, 

cmr, ir, polarog) 

CtsH9MnMoOs Mo-00086 
Moly bdenumcarbony I( 715- 2,4-cy clopentadien-1-y 1)[1£-( 71: 

108 

715- 2,4-cyclopentadien-1-ylidene) ]tetracarbonylmanganese, 
lOCI 

[71411-08-0] 

M 420.111 
Red cryst. 
Hoxmeier, R.J., J. Am. Chern. Soc., 1971, 93, 536 (synth) 
Hoxmeier, R.J., lnorg. Chern .. 1979, 18, 3453, 3462 (synth, 

struct) 



CtsH1oFeMoOs Mo-00087 
Tricarbonyl( 115·2,4-cyclopentadien-1-yl{ dicarbonyl( 115-2,4-

cyclopentadien-1-yl)iron ]molybdenum, lOCI 
Tricarbonyl-1f-cyclopentadienyl(dicarbonyl-1f-cyclo­
pentadieny/ferrio )molybdenum, SCI. Pentacarbonyl-
bis( 7]5-2 ,4-cyc/opentadien-J-yl)ironmolybdenum 
[ 12130-13-1] 

M 422.028 

oc co!()\ 
\1 p 
Mo-Fe-CO 
I \ 
co co 

Red-violet cryst. (pentane or C6H6). Mp 209° (205°). 
King, R.B. eta/, Chem.lnd. (London), 1961, 747 (synth, ir) 
Abrahamson, H.B. eta/, Jnorg. Chern., 1978, 17, 1003 (uv, ir, 

synth, pmr) 
Madach, T. eta/, Chern. Ber., 1980, 113, 2675 (pmr, ir) 

CtsH13MoN202e Mo-00088 
Dis( acetonitrile )dicarbonyl[ ( 1,2,3,38, 7 8-71 )-1 H-inden-1-yl­

]molybdenum(1 + ), 9CI 

(66615-32-5] 

~ 
oc.-Mo!_NCMe 

I \ 
OC NCMe 

M 349.220 (ion) 
Tetrafluoroborate: [ 66615-33-6]. 

CtsH13BF4MoNzOz M 436.024 
Orange cryst. Characterised spectroscopically. 

Bottrill, M. et a/, J. Chern. Soc., Dalton Trans., 1977, 2365 
(synth, ir, nmr) 

CtsH13Mo02e Mo-00089 
( 114-1,3-Butadiene )dicarbonyl[ ( 1,2,3,38, 7 8-71 )-1 H-inden-

1-yl]molybdenum(1 +) 
[ 66615-20-1 ] 

M 321.207 (ion) 
Tetrafluoroborate: [ 66615-21-2]. 

CtsH13BF4MoOz M 408.010 
Yellow cryst. (CH2Ciz/Et20). 

Bottrill, M. eta/, J. Chern. Soc., Dalton Trans., 1977,2365 
(synth, props) 

CtsHt6Mo03 Mo-00090 
Tricarbonyl( 116-l ,3,5, 7-tetramethyl-1 ,3,5, 7 -cyclooctate­

traene)molybdenum, SCI 

[12111-76-1] 

M 340.230 

/co 
Mo-CO 

"co 

Mo-00087 - Mo-00093 

Cotton, F.A. eta/, J. Am. Chern. Soc., 1968, 90, 1438 (synth, 
nmr) 

CtsH11BMoN602 Mo-00091 
Dicarbonyl[hydrotris(1 H-pyrazolato-N 1 )borato(1- )­

N2,N2,N2J(1,2,3-71)-2-methyl-2-propenyl]molybdenum, 
9CI 

(38834-21-8] 

M 420.088 
Yellow cryst. 

((); 
N-N CH3 

I \Of\ X 
H-B-N-N-Mo 

\ / 'c~co 
N-N 

'-0 

Trofimenko, S. eta/, J. Am. Chern. Soc., 1969,91, 588, 3183 
(synth, nmr) 

Meekin, P. et a/, J. Am. Chern. Soc., 1972, 94, 56 77 (nmr) 
Holt, E.M. eta/, J. Chern. Soc., Dalton Trans., 1973,2444 

(cryst struct) 

CtJisMo206 Mo-00092 
[1'-[ ( 1 ,2,3,38 ,88·71:4,5,6, 7,8-71 )azulene ]]hexacarbonyldimol­

ybdenum, lOCI 
Hexacarbonylazulenedimolybdenum. Azulenedimolyb­
denum hexacarbonyl 
[ 60295-03-6] 

ocY??co 
OC-Mo-Mo-CO 
oc/ "co 

M488.116 
Blackish-red cryst.; dec. > 150°. Diamagnetic. Fluxional 

with CO scrambling. 
Burton, R. eta/, J. Chern. Soc., 1960,4290 (synth, nmr) 
King, R.B. eta/, Jnorg. Chern., 1965, 4, 475 (synth, ir, nmr) 
Churchill, M.R. eta/, Inorg. Chern., 1968, 7, 1545 (cryst struct) 
Cotton, F.A. eta/, Jnorg. Chern., 1976, 15, 1866 (cryst struct) 
Cotton, F.A. eta/, Inorg. Chern., 1976, 15, 2806 (cmr) 

CtJitoMo206 Mo-00093 
Hexacarbonylbis( .,S-2,4-cyclopentadien-1-yl)dimolybdenum, 

lOCI 
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Bis ( tricarbonyl-1f -cyclopentadienylmolybdenum) 
[ 12091-64-4] 

M 490.131 
Red-violet cryst. (pentane/CH 2Cb). Bp0.1 150° subl. 
Inorg. Synth., 1963,7,99 (synth) 
Dub, M., Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., 1966, Vol. I (props) 



Curtis, M.D., lnorg. Nuc/. Chern. Lett., 1970,859. 
Haines, R.J. et al, J. Organornet. Chern., 1971, 28, 97. 
Birdwhistell, R. et al, J. Organornet. Chern., 1978, 157, 239 

(synth) 

Ct6H14CIF12MoP Mo-00094 
Chloro( 175-2,4-cy clopentadien-1-y l)bis[ ( 2,3-17 )-1, 1, 1 ,4,4,4-he­

xafluoro-2-butyne ]( trimethylphosphine )molybdenum, lOCI 

[66118-38-5] 

M 596.634 
Mixt. of isomers in soln., with suggested structs. as 

shown. Pale-yellow cryst. (CH2Ch/hexane). Mp 175° 
dec. 

Davidson, J.L. et al, J. Chern. Soc., Dalton Trans., 1977, 2246 
(synth, ir, prnr, nrnr) 

Ct~17Mo204P Mo-00095 
Tetracarbonylbis( 175-2,4-cyclopentadien-1-yiX~&-( dimethyl­

phosphino )J-~&-hydrodimolybdenum, lOCI 

[12092-01-2] 

M 496.162 
Orange-red rod-like cryst. (C6H 6/hexane). Mp 215°. 
Hayter, R.G., lnorg. Chern., 1962,2, 1031 (synth, ir, nrnr) 
Petersen, J.L. et al, lnorg. Chern., 1978,17, 1308 (struct) 
Petersen, J.L. lnorg. Chern., 1980, 19, 186 (struct) 

Ct6H21Mo02e Mo-00096 
Dicarbonyl( 174-2-methylene-1 ,3-propanediyiX ( 1 ,2,3,4,5-

17)-1,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]molyb­
denum( 1 + ), lOCI 
Dicarbonyl ( 174 -trimet hylenemethane) ( 115 -cyclopentadi­
enyl)molybdenum(l +) 
[75593-05-4] 

M 341.281 (ion) 
Tetrafluoroborate: [75593-06-5]. 

Ct6H2tBF4Mo02 M 428.084 
Yell ow cryst. 

Barnes, S.G. et a/, J. Chern. Soc., Chern. Cornrnun., 1980, 26 7 
(synth, props) 

~o-00094 -~o-00100 

C t6H4sMo2P 4 Mo-00097 
T etramethyltetrakis( trimethylphosphine )dimolybdenum, 9CI 

[ 64376-69-8] 

M 556.330 
Blue cryst. Mp 220° dec. (sealed tube). 
Anderson, R.A. eta/, J. Chern. Soc., Chern. Cornrnun., 1977, 

283 (synth) 
Anderson, R.A. eta/, J. Chern. Soc., Dalton Trans., 1978,446 

(synth, nrnr, struct) 
Anderson, R.A. eta/, J. Am. Chern. Soc., 1981, 103, 3953 (cryst 

struct) 

C17Ht4Mo04 Mo-00098 
Tetracarbonylbis( 715- 2,4-cyclopentadien-1-yl{~&-[ ( 1,2-

17:2,3-'1)-1,2-propadiene]]dimolybdenum, tOCI 
Allenetetracarbonylbiscyclopentadienyldimolybdenum 
[62573-31-31 

M 378.235 
Red cryst. (toluene/pentane), mod. air stable in solid 

state. Sol. aromatic solvs. Sol. CH2Cb, CHCI3 but dec. 
after several hrs. V -shaped a Ilene moiety. 

Bailey, W.l., J. Am. Chern. Soc., 1978, 100, 802 (ir, nrnr, rns, 
synth, cryst struct) 

C17H19Moe Mo-00099 
( 116- Benzene)[ ( 1 ,2,3,4-71 )-1 ,3,5, 7 -cyclooctatetraene ]( 173- 2-pro­

penyl)molybdenum(1 +) 
1J 3 -All yl-1] 6 -benzene-7] 4 -cyclooctatetraenemolybdenum­
(1 +) 

M 319.277 (ion) 
Hexajluorophosphate: [ 59464-56-1]. 

CnHt9F6PMo M 464.241 
Dark-red cryst. (CH2Cl2, THF). 

Green, M. L. H. et a/, J. Chern. Soc., Dalton Trans., 197 4, 311; 
1976,213 (synth, nrnr) 

C17H23Mo203 Mo-00100 
Bis( 177- 2,4,6-cycloheptatrien-1-yl)tri-~&-methoxydimolybden­

um, lOCI 

110 

(53321-77-0] 
As Trich1orobis( 7J 7 -2,4,6-cycloheptatrien-1-yl)dimolybde­

num, Mo-00081 with 

X=OMe 

M 467.247 
Ashworth, E. F. et al, J. Chern. Soc., Dalton Trans., 1977, 1693 

(synth) 



CtsHtoMoOs Mo-00101 
Pentacarbonyl( diphenylmethylene )molybdenum, lOCI 

[76346-28-6] 

M 402.214 
Dark-red cryst. 
Beatty, R.P. eta/, J. Am. Chern. Soc., 1981, 103, 238 (synth, 

props) 

CtsH14FeMo03 Mo-00102 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)ferrocenylmolyb­

denum, 9CI 

[60349-56-6] 

oc co 

@-Fe-@-¥-@ 
co 

M 430.094 
Mp 140° dec. 
Pannell, K.H. eta/, lnorg. Chern., 1976, 15, 2671 (synth, ir, 

pmr) 

CtsHt4FeMo06 Mo-00103 
Pentacarbonyl(ethoxyferrocenylmethylene)molybdenum, tOCI 

[68830-11-5] 

M 478.092 

coco 
/r=\t_Fe ---fo\-c=~~-co 
~~~\'co 

EtO CO 

Black-red cryst. (pentane). Mp >85° dec. 
Fischer, E.O. eta/, Chern. Ber., 1978, Ill, 3530 (synth, ir, pmr, 

cmr) 
Fischer, E.O. eta/, J. Organomet. Chern., 1980, 191, 261 (ir, 

pmr, cmr) 

CtsHt4Mo06Ru Mo-00104 
Pentacarbonyl( ethoxyruthenocenylmethylene )molybdenum, 

lOCI 

[75280-68-1] 

coco 
/r=\t_Ru -lc)\ C=~~-co 
~ ~~ \'co 

EtO CO 

M 523.315 
Orange-yellow cryst. (CH2Chjpentane). Mp 108°. 
Fischer, E.O. eta/, J. Organomet. Chern., 1980, 191,261 (synth, 

ir, ms,pmr, cmr) 

Mo-00101- Mo-00108 

CtsHt6Mo204 Mo-00105 
[ 71-[ ( 2,3-71:2,3-71 )-2-Butyne ]]tetracarbonylbis( 715- 2,4-cyclo­

pentadien-1-yl)dimolybdenum, lOCI 
[.l-Dimethylacetylenebis(cyclopentadienyldicarbonylmol­
ybdenum) 
[ 68079-61-8] 

M 488.202 
Dark-red cryst. Sol. C6H6, CH2Ch. 
Ginley, D.S. eta/, lnorg. Chim. Acta, 1977, 23, 85 (synth) 
Curtis, M.D. eta/, J. Organomet. Chern., 1978, 161, 23 (synth) 
Bailey, W.l. eta/, J. Am. Chern. Soc., 1978, 100, 5764 (synth, 

cryst struct) 
Knox, S.A.R. eta/, J. Chern. Soc., Chern. Commun., 1978, 221; 

1979, 934 (props) 

CtsH24Mo Mo-00106 
Bis[ ( 1,2,3,4,5,6-71 )-1,3,5-trimethylbenzene ]molybdenum, 9CI 

Bis( 716-mesity/ene )molybdenum 
[12131-50-9] 

CH3 CH3 

H3cOG-~H-:ceCH3 
M 336.328 
Green air-sensitive cryst. 
Benfield, F.W.S. eta/, J. Chern. Soc., Chern. Commun., 1973, 

866 (synth) 
Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., 1973,301 

(synth) 

Ct9HtsMo03Zr Mo-00107 
[f..L·(Acetyi-C: 0)1~&-( 712-carbonyl) I carbonyl( 715- 2,4-cyclopen­

tadien-1-yl)molydenum ]bis( 715- 2,4-cyclopentadien-1-yl)zir­
conium 
[..L- [Acetyi-C(Mo ):O(Zr)]f.l- [carbonyl-C-
(Mo ):0 (Zr)] bis-TJ-cyclopentadienylzirconium( car­
bonyi)TJ-cyclopentadienylmolybdenum 
[76671-79-9] 

M 481.509 
Air-stable solid. Yellow cryst. Unreactive to most donor 

ligands. 
Longato, B. eta/, J. Am. Chern. Soc., 1981, 103, 209 (synth, ir, 

nmr, cryst struct) 

C19H3tMo06P2$ Mo-00108 
[(2,3-71)-2-ButyneJ(1,2,3,3a, 7 a-71)-1 H-inden-1-yl]bis(tri­

methylphosphite)molybdenum(1 + ), lOCI 

111 

[64347-67-7] 
As [ (2,3-TJ)-2-Butyne] [(I ,2,3,3a,7 a-TJ)-1 H-inden-1-yl-

] bis( trimethylphosphine )molybdenum( I+), Mo-00 I 09 
with 

R=OMe 



M 513.338 (ion) 
Tetrafluoroborate: [ 6434 7 -68-8]. 

Ct9H3tBF4MoOJ>2 M 600.141 
Yellow cryst. 

Bottrill, M. eta/, J. Chern. Soc., Dalton Trans., 1977, 2365 
(synth) 

Allen, S.R. eta/, J. Chern. Soc., Dalton Trans., 1983, 927 
(props) 

Ct9H31MoP219 Mo-00109 
[(2,3-f1)-2-ButyneJ(l,2,3,3a, 7 a-fl)-1 H-inden-1-yl]bis(trim­

etbylphosphine)molybdenum(l + ), toct 

[78091-05-1] 

~ CH, 
R 3P-¥o-1( 

PR3 CH3 

R=Me 

M 417.341 (ion) 
Tetrafluoroborate: [78091-06-2]. 

Ct9H31BF4MoP2 M 504.145 
Blue air-sensitive cryst. 

E!> 

Allen, S.R. eta/, J. Chern. Soc., Dalton Trans., 1981, 873 
(synth) 

Ct9H38MoOsPbSi4 Mo-00110 
[Bis[bis(trimethylsilyl)metbyl]plumbylene]pentacarbonylmol­

ybdenum, lOCI 

[ 62789-86-0] 

[(Me3SihCH]2Pb-Mo(C0)5 

M 761.988 
Yellow complex. 
Cotton, J.D. eta/, J. Chern. Soc., Dalton Trans., 1976, 2275. 

C2oHtoCozMoOs Mo-00111 
Dicarbonyl(f/5-2,4-cyclopentadien-l-ylXhexacarbonyldico­

balt)[~&3-(Pbenylmethylidyne)]molybdenum, toci 

[68185-45-5] 

M 592.101 

Ph 
I 

oc /c'-.... ;:.30o 
OC~Co-I-Mo Q 
oc/ '-.... / 'co Co 

OC"'I'CO co 

Black cryst. Mp 165° dec. pmr o 5.22 (s, C5H5) 7.21 (m, 
C6Hs-)ppm (CCl4). 

Beurich, H., Angew. Chern., Int. Ed. Engl., 1978, 17, 863 (synth, 
ir, prnr) 

~o-00109 - ~o-00115 

CzoHtoMOOs Mo-00112 
Pentacarbonyl(2,3-dipbenyl-2-cyclopropen-1-ylidene )molyb­

denum, 9CI 

[37766-71-5] 

M 426.236 
Yellow cryst. Mp 180° dec. 
Rees, C. W. et a/, J. Chern. Soc .. Chern. Cornrnun., 1972, 428 

(synth, props) 

C2oHtsCIMoO Mo-00113 
Carbonylchloro( 715- 2,4-cyclopentadien-1-yiX diphenylacetyl­

ene )molybdenum 
Carbonylchloro(TJ5-2 ,4-cyc/opentadien-I-y/) [I ,I'-( T] 2-

I,2-ethynediyl)bis [benzene ]]molybdenum, lOCI 

[54720-88-6] 

M 402.731 
Green cryst. 

~ Ph 
oc-ro--1( 

C1 Ph 

Davidson, J.L. eta/, J. Chern. Soc., Dalton Trans., 1977, 287, 
2246 (props) 

C2oH16Mo Mo-00114 
Bis[ ( 1 ,2,3,4,4a,8a-f1 )naphthalene ]molybdenum, tOCI 

[67422-84-8] 

oo-Mo-oo 

M 352.286 
V. air-sensitive deep-red solid. 
Kiindig, E.P. eta/, J. Chern. Soc .. Chern. Cornrnun .. 1977, 912 

(synth, props) 

C2oHtsMo2 Mo-00115 
Bis( 715- 2,4-cyclopentadien-1-yl)bis[~&-( fl:f/5- 2,4-cyclopenta­

dien-1-ylidene) ]dimolybdenum, lOCI 
Dehydromolybdenocene 
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[ 66 705-66-6] 

M 450.242 
Starting material for (C5H5hMo chemistry. Dark-red 

cry st. 
Smart, J.C. et ai,Inorg. Chern., 1978, 17, 3290. 
Meunier, B. eta/, Acta Crystallogr., Sect. B, 1979, 35, 2558 

( cryst struct) 
Berry, M. eta/, J. Chern. Soc., Dalton Trans., 1980, 29 (synth, 

nrnr) 



CzoH23MoONz04 Mo-00116 
Dicarbonylbis(2-methyl-2-propanolato )bis(pyridine )molybde­

num, lOCI 
Bis( tert-butoxy )dicarbonylbis(pyridine )molybdenum 
[72202-89-2] 

M 472.392 
Green, air-sensitive cryst. Sol. toluene with dec., insol. 

hexane. ir Pco 1908, 1768 cm- 1 (nujol). 
Chisholm, M.H. eta/, J. Am. Chern. Soc., 1979, 101,7615 

(synth, ir, cryst struct, ms) 

CzoH43Mo2N4 Mo-00117 
Bis[J£-[2-methyl-2-propanaminato(2-)]]bis[2-methyl-2-pro­

panaminato(2-)]tetramethyldimolybdenum, lOCI 
Tetrakis ( tert-butylaminato) tetramet h yl dimolybdenum 
[73448-06-3] 

M 536.506 
Air-sensitive, violet cryst. Sol. hexane. 
Nugent, W.A. eta/, J. Am. Chern. Soc., 1980,102, 1759 (synth) 
Thorn, D.L. eta/, J. Am. Chern. Soc., 1981, 103,357 (struct) 

C21HzMo03 Mo-00118 
Tricarbonyl( 716-octamethylnaphthalene )molybdenum 

[79391-57-4] 

M 420.359 
Bright-orange cryst. 
Hull, J.W. eta/, Organometa/lics, 1982, 1, 264 (synth, struct) 

CzJHtsMoOsP Mo-00119 
Pentacarbonyl(triphenylphosphine)molybdenum, lOCI 

[14971-42-7] 

M 498.282 
Pale-yellow cryst. Mp 127-8°. 
Magee, T.A. eta/, J. Am. Chern. Soc., 1961,83,3200 (synth) 
Cotton, F.A. eta/, lnorg. Chern., 1981,20,580 (synth, cryst 

struct) 

Mo-00116 - Mo-00122 

C23Ht6Mo03 Mo-00120 
Tricarbonyl[(1,2,3,4,5,6-71)-7 -( diphenylmethylene )-1,3,5-cy­

cloheptatriene ]molybdenum, 9CI 
Tricarbony/71 6-8,8-dipheny/heptafu/venemolybdenum 
[52445-38-2] 

M 436.318 
Red cryst. 

PQh Ph /co 
-Mo-CO 

'co 

Howell, J.A.S., J. Chern. Soc., Dalton Trans., 1974,293 (synth, 
props) 

C23H2tCIMo Mo-00121 
Chlorobis(1-phenyl-1-propyne )( 715-cyclopentadienyl)molyb­

denum 
Chloro(1J5-2 ,4-cyclopentadien-1-yl)bis [ [ (1 ,2-1] )-1-pro­
pyny/]benzene]molybdenum, lOCI 

[601 09-61-7] 
As Bis[(2,3-

71 )-2-butyne ]carbonyl( 715-2,4-cyclopentadien-1-yl)molybdet 
urn(!+), Mo-00083 with 

R = Ph, R' = CH3 
M 428.812 
Yellow cryst. (CH2Cl2/hexane). Mp 160-2°. 
Davidson, J.L. eta/, J. Chern. Soc., Dalton Trans., 1976, 738 

(synth) 
Faller, J.W. eta/, J. Organomet. Chern., 1979,172, 171 (pmr, 

isom) 

C24H17Mo04P Mo-00122 
Tetracarbony1[[2-( 712-ethenyl)phenyl]diphenylpbospbine-P]­

molybdenum, 9CI 
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Tetracarbonyl ( o-styryldiphenylphosphine )molybdenum 
[12290-82-3] 

M 496.310 
Air-stable yellow cryst. Mp 155-65° dec. Rotational 

isomers thought to be present in soln. 
Bennett, M.A. eta/, J. Organomet. Chern., 1967, 10, 301 (synth, 

props, nmr, ir) 
Bennett, M.A. eta/, J. Organomet. Chern., 1973,51, 289 (ir, 

synth, props) 



C24H24Mo2 Mo-00123 
[~£-[( l ,2,3,4-77:5,6, 7,8-71 )-1 ,3,5, 7 -cy cloocta tetraene-

]]bis[( 1,2,3,4-77 )-1 ,3,5, 7 -cyclooctatetraene ]dimolybdenum, 
lOCI 
Tris( cyclooctatetraene )dimolybdenum 
[66719-22-0] 

M 504.334 
Black cryst. (toluene). 
Cotton, F.A. eta/, Inorg. Chern., 1978, 17,2093 (synth, struct) 

C24H30Mo204 Mo-00124 
Tetracarbonylbis[ (1 ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-cy­

clopentadien-1-yl]dimolybdenum, lOCI 

[ 12132-04-6) 
As Tetracarbonylbis(7)5-2,4-cyclopentadien-1-yl)dimo­

lybdenum, Mo-00079 with 

R = CH3 

M 574.379 
Deep-red cryst. Mp 219° dec. ir vco 1867, 1842 cm- 1• 

Monomer: Dicarbonyl(pentamethylcyc/opentadienyl)-
molybdenum. 
CnHtsMo02 M 287.189 
Unknown. 

King, R.B., Coord. Chern. Rev., 1976,20, 155 (rev) 
Curtis, M.D. eta/, J. Organomet. Chern., 1978, 161, 23 (synth) 
King, R.B. eta/, J. Organomet. Chern., 1979, 171, 53 (synth) 

C24Hs4Mo206 Mo-00125 
Hexakis(2-metbyl-2-propanolato )dimolybdenum, tOCI 

Hexa-tert-butoxydimolybdenum 
[60764-63-8] 

M 630.567 
Has no bridging ligands. Red-orange volatile cryst. 

(pentane). Sol. hydrocarbons, THF. Bp0 _001 I 00-20° 
sub!. 02- and moisture-sensitive. 

Chisholm, M.H. eta/, Inorg. Chern., 1977, 16, 1801 (synth, ms, 
ir, pmr, cmr) 

Chisholm, M.H. eta/, J. Am. Chern. Soc., 1981, 103, 1305 
(props) 

C24H~o2Si6 Mo-00126 
Hexakis[(trimethylsilyl)methyl]dimolybdenum, 9CI 

[34439-17-3] 

M 715.178 

Me3SiCHz CH2SiMe3 ' : -Me3SiCH2- -Mo=Mo~CHzSiMe3 

Me3SiC1I2 'tHzSiMe3 

Mo-00123 - Mo-00129 

Air-stable yellow plate-like cryst. Mp 99°. Bp 120° sub!. 
Mo-Mo distance 2.167A. 

Huq, F. eta/, J. Chern. Sue., Chern. Commun., 1971, 1079 
(cryst struct) 

Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1972,533 
(synth) 

Wilkinson, G. eta/, Pure App/. Chern., 1972, 30, 627 (synth, 
props) 

C2sH2oCIMo02P Mo-00127 
Dicarbonylchloro( 715- 2,4-cyclopentadien-1-ylX triphenylphos­

phine)molybdenum, lOCI 
Chlorodicarbonyl (triphenylphosphine)( 11 5 -cyclopentadi­
enyl)molybdenum 
[ 12115-0 1-4] 

M 514.799 
Exists as mixt. of cis- and trans-forms, not separated. 

Orange cryst. (C6H6/2,2,4-trimethylpentane). Sol. 
CHCb. Mp 170° dec. Equilibrium ratio of cis/trans in 
CHCI3 ~50:1. 

Haines, R.J. eta/, J. Chern. Soc. (A). 196 7, 94 (.n·nth, ir, pmr, 
uu, props) 

Faller, J.W. eta/, J. Am. Chern. Soc., 1970,92, 5852 (pmr) 
Blumer, D.J. e/ a/, J. Organomet. Chern .. 1979, 173,71 (synth) 

C2sH2tMoOsP Mo-00128 
Tetracarbony I( 1-methox yethylidene X triphenylphosphine)­

molybdenum 

M 528.352 

H 3C'- _.....OMe 
c 

OC, II _-CO 
Mo 

oc'l ""'PPh3 
co 

cis-form [23606-69-1] 
Stable yellow-orange cryst. Mp 104-6°. 
Fischer, E.O. ct a/, Chern. Bcr .. 1969.102, 1495 (s.rnth,pmr. ir) 

C2sH34Mo06P2 Mo-00129 
( 7]5-2,4-Cyclopentadien-1-yl)[ ( 1,2-71)-1 ,2-diphenylethenyl]bis­

( trimethylphosphite- P)molybdenum, lOCI 
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[76791-31-6] 

M 588.428 
Green cryst. 

~Ph 
:e~o~P-Mo~H 
MeO/ / 

1~ 
Meo-P Ph 

I \ 
MeO OMe 

Green, M. eta/, J. Am. Chern Soc .. 1981. 103. 1267 (synth, 
cryst struct) 



CzsH54Moz01 
Hexa-tert-butoxy-~£-carbonyldimolybdenum 

[ 67063-52-9] 

M 658.577 

Mo-00130 

Example of a complex with an Mo-Mo double bond. Pur­
ple cryst. (hexane at -15°). Sol. alkanes. Dec. on 
warming with loss of CO. 

Chisholm, M.H. eta/, J. Am. Chern. Soc., 1979, 101,7645 
(synth, cmr, pmr, ir, cryst struct) 

Chisholm, M.H. eta/, J. Am. Chern. Soc., 1980, 102, 3451. 

CzJizoMoO~i Mo-00131 
Pentacarbonyl[ ethoxy( triphenylsilyl)methylene ]molybdenum, 

lOCI 
Pentacarbonyl [ ethoxy(triphenylsilyl)carbene] molybde-
num 
[65573-54-8] 

(0C)sMo=C(OEt)SiPh3 

M 552.466 
Orange cryst. Mp 77-9°. 
Fischer, E.O. eta/, Chern. Ber., 1977,110,3467 (synth,props) 

Cz1Hz~o02PTI Mo-00132 
Dicarbonyl( 715- 2,4-cyclopentadien-1-ylX dimethylthallium)­

(triphenylphosphine )molybdenum 
[66125-47-l] 

M 713.798 
Mp 146-8°. 
Walther, B. eta/, J. Organomet. Chern., 1978, 145,285. 

CzsHzoMoz04 Mo-00133 
~£-Carbonyltricarbonylbis(715-2,4-cyclopentadien-

1-yl)[~£-[ 1,1 '-( 772:772-1 ,2-ethynediylbisbenzene ]]dimolybden­
um, lOCI 

[67507-24-8] 

M 612.344 

Ph 
I Phf§J oc /r.t< o '/,...c0 OC-Mo--Mo ©) '···-{ 'co 

Ginley, D.S. eta/, Inorg. Chim. Acta, 1977,23, 85 (synth) 
Bailey, W.l. eta/, J. Am. Chern. Soc., 1978, 100,5764 (synth, 

cryst struct) • 
Curtis, M.D. eta/, J. Organomet. Chern., 1978, 161,23 (synth, 

ir, nmr) 
Knox, S.A.R. eta/, J. Chern. Soc., Chern. Commun., 1978, 221; 

1979, 9 34 (props) 

Mo-00130 -Mo-00137 

C29H24MoN04P2EB Mo-00134 
Tricarbonyl(1,2-etbanediylbis[ diphenylpbospbine ]-P,P']ni­

trosylmolybdenum( 1 + ), 9CI 

[Mo( CO)J(NO)(Ph1PCH1CH1PPh1)] e~ 

M 608.400 (ion) 
Stereochemistry not reported. 
Hexafluorophosphate: [37757-20-3]. 

C29H24F6MoN04P3 M 753.365 
Yellow cryst. (CH1Ch/hexane). Sol. polar org. solvs. 
Mp 160° dec. Solns. slowly dec. in air. 

Johnson, B.F.G. eta/, J. Organomet. Chern., 1972,40, C36 
(synth) 

Connelly, N.G., J. Chern. Soc., Dalton Trans., 1973, 2183 
(synth) 

C29H26FeMoN04P Mo-00135 
Tetracarbonyl[1-[( dimetbylamino )metbyl]-2-( dipbenylphos­

pbino )ferrocene-N,P]molybdenum, 9CI 

M 635.289 

Ph 

Ph,k,_ J~-CO 
N' 1 'co 

1 \ CO 
Fe Me Me 

@ 
Cryst. (Me1COjpet. ether). Mp 175-8° dec. 
Kotz, J.C. eta/, J. Organomet. Chern., 1975,84, 255 (synth, ir, 

pmr) 

C30H~o2 Mo-00136 
Hexakis(2,2-dimethylpropyl)dimolybdenum, 9CI 

Hexakisneopentyldimolybdenum 
[42077-05-4] 

(H3ChCCH2 CH2C(CH3h ' : (H3ChCCH2--Mo=Mo•CH2C(CH3)3 
I '-

(H3ChCCH2 CH2C(CH3h 
M 618.731 
Yellow plate-like cryst. Mp 135-8°. Subl. in vacuo at 

130° with dec. 
Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1973, 1120 

(synth, props) 

C31H29CIMoOzPz Mo-00137 
Dicarbonylchloro[ 1,2-ethanediylbis{ dipbenylphospbine ]­

P,P'X 773-2-propenyl)molybdenum, lOCI 
Bis(1j3-a/lyl)dicarbonylchloro[J ,2-bis(dipheny/phos­
phino )ethane ]molybdenum 
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[33135-95-4] 

M 626.909 
Orange cryst. (CHCh/pet. ether). 
Hayter, R.G., J. Organomet. Chern., 1968, 13, Pl. 
Tom Dieck, H. eta/, J. Organomet. Chern., 1968, 14, 375 

(synth) 
Graham, A.J. eta/, Cryst. Struct. Commun., 1976,5, 891 (cryst 

struct) 



Brisdon, B.J., J. Organomet. Chern., 1977, 125, 225 (synth, ir, 
nmr) 

Faller, J.W. eta/, J. Am. Chern. Soc., 1979, 101, 865 (nrnr) 

C32H36Mo20s Mo-00138 
Tetrakis[#£·(2,6-dimethoxyphenyl)-C: 0) ]dimolybdenum, lOCI 

[ 64836-04-0] 

M 740.512 
Extremely air-sensitive dark-red cryst. (THF /hexane). 

Mo-Mo 2.065(l)A. 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1977,99, 7372 (synth) 
Cotton, F.A. eta/, lnorg. Chern., 1978, 17, 2087 (cryst struct) 

C33H62Mo02P2 Mo-00139 
[ (2,3,5,6-'7 )-Bicyclo[ 2.2.1 ]hepta-2,5-diene ]dicarbony Ibis( tri­

butylphosphine)molybdenum, lOCI 

[64146-27-6] 

M 648.739 
Yell ow cryst. 
Tom Dieck, H. eta/, J. Organomet. Chern., 1977, 132,255 

(synth, ir, nmr) 

C34H2sMoO$ Mo-00140 
Carbonyl( ,S-cyclopentadienyl)bis( diphenylacetylene )molyb­

denum( I+) 
Carbonyl('q5-2 ,4-cyc/opentadien-1-yl)bis [1 ,1 '-( 71 2-1,2-
ethynediy/)bis [benzene]] molybdenum( 1 + ), lOCI 

[ 66615-16-5] 
As Bis[(2,3-

T/ )-2-butyne ]carbonyl( 715- 2,4-cyclopentadien-1-yl)molybden 
urn(!+), Mo-00083 with 

R = R' =Ph 
M 545.511 (ion) 
Tetrafluoroborate: [ 66615-17 -6]. 

C34HzsBF4MoO M 632.315 
Yellow cryst. (CH2Clz/Et20). 

Bottrill, M. eta/, J. Chern. Soc., Dalton Trans., 1977, 2365 
(synth) 

Allen, J.R. eta/, J. Chern. Soc., Dalton Trans., 1981, 873 
(props) 

~o-00138 - ~o-00144 

C34H4oCo2Mo204 Mo-00141 
Di-#£-Carbonyl[#£4-( 172-carbony 1-C:C:C) l[#£-Carbony I-

bis[ ( 1,2,3,4,5-'7 )-1,2,3,4,5-pentamethyl-2,4-cyclopentad­
ien-1-y l]dicobalt ]bis( 715- 2,4-cyclopentadien-1-yl)dimolyb­
denum 
[84474-41-9] 

M 822.434 
Model for CO activation on a stepped metal surface. Isol. 

from toluene. ir vco 1750 s, 1711 vs, 1696 vs, 1633 vw 
cm- 1 (THF). Bond length of J.L4-CO group 1.283(3) 
A. 

Brun, P. eta/, J. Chern. Soc., Chern. Cornmun., 1982,926 
(synth, cryst struct, nrnr, ir) 

C37H3o~o02PTI Mo-00142 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( diphenylthallium)­

(triphenylphosphine )molybdenum 
(66125-48-2] 

M 837.940 
Mp173-5°. 
Walther, B. era/, J. Organomet. Chern., 1978, 145, 285 (synth, 

ir, nrnr) 

C43H3s~oOzP2e Mo-00143 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)bis( triphenylphos­

phine )molybdenum( 1 +) 

OC~-PPh,jEll 
OC PPh3 

M 741.636 (ion) 
Tetrafluoroborate: (78833-68-8]. 

C43H3sBF4MoOzP2 M 828.439 
Cryst. 

Suenkel, K. eta/, Z. Naturforsch., B, 1981,36, 474 (synth, ir, 
nrnr) 

C4sH4s~oP3 Mo-00144 
( 716- Benzene )tris(methyldiphenylphosphine )molybdenum, 9CI 

(35004-32-1 1 

M 774.712 

o- PMePh2 
Mz-PMePh2 

PMePh2 

Orange cryst. (C6H6). 
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Green, M.L.H. eta/, J. Chern. Soc. (A), 1971, 2929 (synth) 
Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., 1974, 1361. 
lnorg. Synth., 1977, 17,59 (synth) 

Cs2H48MoN4P 4 Mo-00145 
Dis( dinitrogen)bis[ 1,2-bis(diphenylphospbino )ethane ]molyb­

denum 
Bis(dinitrogen )bis [ 1 ,2-ethanediy/bis(dipheny/phos­
phine)-P ,P'] molybdenum, 9CJ. Bis(dinitrogen )bis [ ethy­
lenebis(diphenylphosphine) ]molybdenum, SCI 

[41700-58-7] 

M 948.813 
Orange cryst. (C6H6/MeOH). Mp 165° dec. 
Atkinson, L.K. et a/, J. Chern. Soc., Chern. Commun., 1971, 157 

(synth) 
Chatt, J. eta/, J. Organomet. Chern., 1971,27, C15 (synth) 
George, T.A. eta/, J. Organomet. Chern., 1971, 30, C13 (synth, 

ir) 
Uchida, T. eta/, Bull. Chern. Soc. Jpn., 1971,44,2883 (struct) 
Inorg. Synth., 1980, 20, 119 (synth) 

Mo-00145 - Mo-00146 

CsJI~oP 4 Mo-00146 
Bis[1,2-ethanediylbis[ diphenylphosphine ]-P,P']bis( 711-eth­

ene)molybdenum, lOCI 
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[Bis(J ,2-diphenylphosphino )ethane ]bis(ethylene )moly­
bdenum 
[56307-56-3] 

M 948.893 
Orange cryst. 

Ph Ph Ph Ph 

CY .. T .. Y) 
'Mo 

p,'j_ 'p 
I\ - I\ 

Ph Ph Ph Ph 

Bryne, J.W. eta/, J. Am. Chern. Soc., 1975, 97, 3871 (synth) 
Bryne, J.W. eta/, J. Chern. Soc., Chern. Commun., 1977,662 

(ir, nmr) 



Nb Niobium J. A. Labinger 

Niobium (Fr.), Niob or Niobium (Ger.), Niobio (Sp., Ita!.), Hwo6wli (Niobii) (Russ.), .:::. :t 7" (Japan.) 

Atomic Number. 41 

Atomic Weight. 92.9064 (I) 

Electronic Configuration. [Kr] 4d4 5s 1 

Oxidation States. These range from -3 (for Nb(C0) 53-) to 
+5, the more common values being -1, +1, +3, +4 and 
+5. 

Coordination Number. 3 - 8 for conventional ligands. 

Colour. Organoniobium compounds of oxidation state +4(dl) 
are highly coloured, often black. Those of even-electron oxi­
dation states range from colourless (rare) through yellow to 
red and brown. 

Availability. The commonest starting material is NbC15. 

Handling. All organoniobium compounds require standard 
techniques for handling air-sensitive materials. 
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Toxicity. Niobium compounds are not considered to be 
especially toxic except for the carbonyls. 

Isotopic Abundance. 93Nb, 100%. 

Spectroscopy. 93Nb (I = ~) has a relatively high sensitivity but 
Nb(V) is the only oxidation state for which data are avail­
able. 

Mass spectrometry of niobium compounds is relatively 
straightforward since there is only one naturally occurring 
isotope. 

Esr is a useful technique for compounds of oxidation state 
+4(d 1). 

Analysis. Niobium is usually determined gravimetrically. 
Tantalum interferes with the determination but this is not a 
problem when assaying organometallic compounds. 

References. General reviews are listed in the introduction to 
the Sourcebook. 



Nb-00001 - Nb-00051 Structure Index to Nb 

MeNbCI 4 @ _.H, As Nb-00013 with CPh 

@Nb BHl 
X= Y =Me ~/~ro Nb-00001 ""/ OC-fb Nb-CO 

Nb--00028 

oc ""'~ (§; Me2NbC1 3 Nb--00015 CPh 

Nb-00002 

~Nb~; 
Nb-00041 

Me2NbCI,6 ~Nt/x ''x I' c':@ X 
oc, /c\~~b 0 

Nb-00003 X- Cl Nb-D0029 
@';~~j'co 

Nb-00016 co Nb-co 
Me3NbCI 2 As N b-000 16 with oc/© 

X=CO 
Nb--00004 As Nb-00013 with 

X= Cl, Y =CO Nb--00030 Nb-00042 

Me3NbCI 36 Nb--00017 
As !'ib-00013 with 

Nb--00005 As N b-00027 with 
X= Y = SPh 

As Nb-00013 with R = Et 

X= CO, Y = H Nb-00043 
Cl Nb-00031 

@-N'b_..a Nb--00018 ''c1 Cl As Nb-00033 with 
MeMe MeM R =Ph 

Nb-00006 As Nb-00013 with 'k,T _......k e 

X= Cl, Y =Me c.~~---J Nb-00044 

Nb(C0)6e M{r!te H ~~Me 
Nb-00019 

Nb-00007 Nb-00032 Ph3SnNb(CO), 

As Nb-00011 with Nb-00045 

a _..a 
X= Me 

@ @-~-co Nb-00020 SiM~ to co 
Nb-R Me3 S1C};!> j:, /CH,SiMel 

0 Nb Nb 
Nb-00008 / '/ ' 

Me Me 
MelSiCH, T CH,SiMel 

'I Me SiMe3 Cp' 1 _..,Me 
Nb-Me R,. Me ©- co ...... o p/ I 'Me Nb--00046 

~ /'- /\Me 
Nb--00033 

~co Me Me 

Nb-G0021 co 
Nb-00009 As Nb-0001 3 with @-N~_....co 

X = Me, Y = PEt3 
\'CO 

As Nb-00013 with PPhl 

@)' X= Y =CN Nb-00034 Nb-00047 

Nb-X Nb-00022 @'x 
Mo(l Ph 

X .. Br Me_:p p-Me @.:~Ph 
@_.co @i.'/' 

Nb-00010 Nb Me OC/N".fPh Nb Me-p/ \_Me {})"co M{l_./-'Me 
PhC 

Nb-00048 

~0 Nb--00023 
Nb-00035 

@'x 
As Nb-00013 with 

* x-o 
o-Nb-o X = Br, Y = PMe2Ph 

Nb-00011 
Nb-00036 Clc?N~')=I 

Nb-00024 \1 1/ 

~a As Nb-00013 with {f';;;gt~ 
©-Nb-© 

X = -PMe2Ph, Y = H 
@~ 

Nb-00037 Nb-00049 

Nb-00012 Nb-00025 

Ph Ph@ 

As Nb-0001 3 with ~~ 
\ I Q 

@/X oc,,i'>0 
X= CO. Y =Me Nb ©~<'co @N~ @"H y Ph Ph 

Nb-00026 
X- Y =I Nb-00038 Nb-00050 

Nb-00013 

@,., MoNbCI4(PPh3) 

Nb @<_co 
As Nb-00010 with @"R Nb--00039 

X=H R=H ~N~f'Ph 
Nb-00014 

~J.9r 
Pb Ph ~h 

Nb--00027 Ph 

Nb-00051 

"@(@ 
Nb--00040 
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CH3U.Nb 
Tetraehlorometbylniobium, 9CI 

Methyltetrachloroniobium 
[41453-01-4] 

MeNbCI4 
M 249.753 

Nb-00001 

Orange cryst. (CH2CI2/pentane). Sol. CH2Cb, toluene. 
Mp65° dec. 

Fowles, G.W.A. eta/, J. Chem. Soc., Dalton Trans., 1972,2313 
(pmr) 

Santini-Scampucci, C. eta/, J. Chem. Soc., Dalton Trans., 1973, 
2436 (synth, pmr, ir) 

C~,CI~b 
Triehlorodimethylniobium, 9CI 

Dimethyltrichloroniobium 
[41453-02-5] 

M 229.335 
Yellow-orange solid (pentane). 

Nb-00002 

Fowles, G.W.A. eta/, J. Chem. Soc., Dalton Trans., 1972,2313 
(pmr) 

C~,CltNb9 
Tetraehlorodimetby1niobate(1-), 9CI 

Dimethyltetrachloroniobate(J-) 

Me2NbCI46 

M 264.788 (ion) 
Tetraethylammonium salt: [38856-Q-1]. 

CtoHuCI4NNb M 395.041 
Violet solid (MeCN/C6H6). 

Nb-00003 

Fowles, G.W.A. eta/, J. Chem. Soc., Dalton Trans., 1972,2313 
(pmr, ir) 

C)8,CizNb 
Diehlorotrimethylniobium, 9CI 

Trimethyldichloroniobium 
[2948-60-9] 

M 208.917 

Nb-00004 

Yellow cryst. (pentane), thermally unstable. Sol. 
aliphatic hydrocarbons. Subl. at 20° in vacuo. 

Juvinall, G.L., J. Am. Chem. Soc., 1964,86,4202 (synth) 
Fowles, G.W.A. eta/, J. Chem. Soc., Dalton Trans., 1973,961 

(pmr) 

C3H,CI)Nb9 

Trieblorotrimethylniobate(l-), 9CI 
Trimethyltrichloroniobate(J-) 

Me3NbCh6 

M 244.370 (ion) 
Tetraethylammonium salt: [53470-46-5]. 

CnH29Cl)NNb M 374.622 
Cryst. (CH2Cb/pentane). 

Nb-00005 

Fowles, G.W.A. eta/, J. Chem. Soc., Dalton Trans., 1974, 1080 
(synth, ir,pmr) 

Nb-00001 - Nb-00009 

C5H5CI4Nb Nb-00006 
Tetracbloro( f15-2,4-cyclopentadien-1-yl)niobium, 9CI 

Cyclopentadienyltetrachloroniobium 
[33114-15-7] 

M 299.813 

Cl 
.lr\t_~/CI 
~\'CJ 

Cl 

Red cryst. (CH2Cb). Sl. sol. org. solvs. Mp 180° dec. 
Forms adducts with nitrites. 

Cardoso, A.M. eta/, J. Chem. Soc., Dalton Trans., 1980, 1156 
(synth) 

Bunker, M.J. eta/, J. Chem. Soc., Dalton Trans., 1980, 2155 
(synth) 

c,Nbo,e 
Hexacarbonylniobate(l-), 9CJ 

Nb-00007 

Nb(C0)66 

M 260.969 (ion) 
Tetraphenylarsonium salt: [ 60119-18-8]. 

C30HzoAsNb06 M 644.312 
Yellow cryst. (diglyme aq.). Sol. polar org. solvs. Dec. 
>160°. 

Inorg. Synth., 1976, 16,68 (synth, ir) 

CsHsChNb03 Nb-00008 
Tricarbonyldicbloro( ~-2,4-cyclopentadien-1-yl)niobium, 9CJ 

Cyclopentadienyltricarbonyldichloroniobium 
[73394-64-6] 

M 312.938 

Cl Cl @-I/ 
Nb-CO 
l'co co 

Orange-red cryst. (THF). Mp 150° dec. 
Cardoso, A.M. eta/, J. Organomet. Chem., 1980, 186, 237 (ir, 

pmr) 

C9HsNb04 Nb-00009 
Tetra carbonyl( '15-2,4-cyclopentadien-1-yl)niobium, 9CI 

Cyclopentadienyltetracarbonylniobium 

120 

[ 12108-03-1] 

M 270.043 

cor-0 
~/~ 

''co co 

Orange-red cryst. by subl. in vacuo. Mp 144-6°. Dec. 
> 120°. Sublimes at 60-80°/0.1 mm. 

Dem'yanchuk, V.V. eta/, Zh. Obshch. Khim., 1970,40,961; 
CA, 73,70470 (synth) 

Nesmeyanov, A.N. eta/, Zh. Strukt. Khim., 1972, 13, 1033; 
CA, 78, 90759 (cmr) 

Lokshin, B.V. eta/, J. Organomet. Chem., 1973,55,315 (ir) 
Fredericks, S. eta/, J. Am. Chem. Soc., 1978, 100, 350 (synth) 
Herrmann, W.A. eta/, Chem. Ber., 1979, 112, 3942; J. 

Organomet. Chem., 1980, 191,397 (synth) 
Herrmann, W.A. eta/, Chem. Ber., 1981,114,3558 (struct) 



CtoHtoBr3Nb Nb-00010 
Tribromobis(775-2,4-cyclopentadien-1-yl)niobium, 9CI 

Bis(cyclopentadienyl)tribromoniobium 
[53522-49-9] 

rr::\\;x 
~Nb-X 
@'x 

X= Br 

M 462.807 
Sensitizer for electrophotography. Red-brown cryst. 

(CHC13), stable to dry air. Sol. polar org. solvs., H20 
with partial hydrolysis. Mp 260° dec. 

Wilkinson, G. eta/, J. Am. Chem. Soc., 1954,76,4281 (synth, 
ir) 

CtoHtoCINbO Nb-00011 
Chlorobis( 775-2,4-cyclopentadien-1-yl)oxoniobium, 9CI 

Bis(cyclopentadienyl)oxochloroniobium 
[59412-84-9] 

M 274.548 
Yell ow cryst. (THF). 

~0 
@'x 

X= C1 

Limonovskii, D.A. eta/, Dok/. Akad. Nauk SSSR, Ser. Sci. 
Khim., 1976, 226, 65 (synth, nmr, ir) 

CtoHtoChNb Nb-00012 
Dichlorobis( 775-2,4-cyclopentadien-1-yl)niobium, 9CI 

Bis(cyclopentadienyl)dichloroniobium 
[12793-14-5] 

M 294.001 
Black cryst. Sl. sol. toluene, CH2Clz. Bp0.25 270° sub!. 

Paramagnetic, J.L = 1.63 BM. 
I>QU0400000. 

Green, M.L.H. eta/, J. Organomet. Chem., 1974,74,245 
(synth) 

Prout, K. eta/, Acta Crystallogr., Sect. B, 1974,30, 2290 
(struct) 

Inorg. Synth., 1976, 16, 107 (synth, ir) 

Nb-00010 - Nb-00016 

CtoHtohNb Nb-00013 
Bis( 775-2,4-cyclopentadien-1-yl)diiodoniobium 

[56028-53-6] 

X =Y =I 
M 476.904 
Black cryst. (C6H6). Mp 155° dec. Paramagnetic, J.L = 

1.8 BM. 
Treichel, P.M. eta/, J. Organomet. Chem., 1968, 12,479. 

CtoHtJNb Nb-00014 
Bis( 175-2,4-cyclopentadien-1-yl)trihydroniobium, 9CI 

Dicyclopentadienyltrihydroniobium 
[11105-67-2] 
As Tribromobis(7]5-2,4-cyclopentadien-1-yl)niobium, 

Nb-00010 with 

X=H 

M 226.119 
Yellow cryst. (toluene). Sol. aromatic hydrocarbons. Dec. 

at 80° in soln. 
Tebbe, F.N. eta/, J. Am. Chem. Soc., 1971,93, 3793 (synth, 

pmr) 
Wilson, R.D. eta/, J. Am. Chem. Soc., 1977, 99, 1775 (struct) 
Labinger, J.A. eta/, J. Organomet. Chem., 1979, 170, 373 

(synth) 

CtoHt4BNb Nb-00015 
Dis( 175-2,4-cyclopentadien-1-yl){ tetrahydroborato( 1-)-H,ll'­

]niobium, 9CI 
Bis(cyclopentadienyl)niobium borohydride 
[37298-41-2] 

M 237.937 
Dark-green solid (toluene), highly air-sensitive. Sol. 

Et20, aromatic hydrocarbons. Bp 80° sub!. (part. 
dec.). 

I> Pyrophoric in air 
Kirillova, N.J. eta/, Zh. Strukt. Khim., 1974, 15,718 (struct) 
Jnorg. Synth., 1976, 16, 107 (synth, ir) 

CtoHtsC14Nb Nb-00016 
Tetrachloro[(l,2,3,4,S-77)-1,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-1-yl]niobium 
Pentamethylcyclopentadienyltetrach/oroniobium 

121 

[80432-35-5] 

X= Cl 
M 369.947 
Deep-brown waxy solid (C6H6). Sol. aromatic 

hydrocarbons; insol. aliphatic hydrocarbons. 



Herrmann, W.A. eta/, Chem. Ber., 1981, 114,3558 (synth) 

C11H1o0Nb0 Nb-00017 
Carbonylchlorobis(,S-2,4-cyclopentadien-1-yl)niobium 

Bis(cyc/opentadienyl)ch/orocarbonylniobium 
[ 63782-46-7] 
As Bis('l75-2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X= Cl, Y =CO 

M 286.559 
Grey cryst. (THF). Sol. C6H6, THF, Me2CO; insol. 

Et20, alcohols, pentane. Dec. > 180°. 
Limonovski, D.A. et al, J. Organomet. Chem., 1977, 132, Cl4 

(ir,pmr, synth) 
Fredericks, S. eta/, J. Am. Chem. Soc., 1978, 100, 350 (synth, 

pmr, ir) 
Otto, E.E.H. eta/, J. Organomet. Chem., 1978, 148, 29 (synth, 

pmr, ir) 

C11H 11Nb0 Nb-00018 
Carbonylbis( ,S-2,4-cyclopentadien-1-yl)bydroniobium, 9CI 

Bis(cyclopentadienyl)hydro(carbonyl)niobium 
[ 11105-68-3] 
As Bis('q5-2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X=CO, Y =H 

M 252.114 
Pale-violet cryst. by subl. Sol. aromatic hydrocarbons. 
Tebbe, F.N. eta/, J. Am. Chem. Soc., 1971,93,3793 (synth, 

pmr, ir) 
Kirillova, N.l. eta/, Zh. Strukt. Khim., 1972, 13,473 (struct) 
Otto, E.E.H. eta/, J. Organomet. Chem., 1978, 148, 29 (synth) 

C11H13CINb Nb-00019 
Cblorobis(,S-2,4-cyclopentadien-1-yl)metbylniobium, 9CI 

Bis(cyclopentadienyl)methylchloroniobium 
[70616-56-7] 
As Bis('l75-2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X= Cl, Y =Me 
M 273.583 
Brown cryst. (toluene). Sol. toluene. 
Otto, E.E.H. eta/, J. Organomet. Chem., 1979, 170, 209 (synth) 

C 11H 13Nb0 Nb-00020 
Bis(cyclopentadienyl)metbyloxoniobium 

[67552-61-8] 
As Chlorobis(7J5-2,4-cyclopentadien-l-yl)oxoniobium, 

Nb-00011 with 

X=Me 

M 254.130 
White cryst. (toluene). 
Otto, E.E.H. et al,J. Organomet. Chem., 1979,170,209 (ms, 

pmr) 

Nb-00017- Nb-00024 

Middleton, A.R. eta/, J. Chem. Soc., Dalton Trans .. 1980, 1888 
(synth, ir,pmr) 

CnH31NbP2 Nb-00021 
[1,2-Etbanediylbis[ dimetbylphospbine ]-P, P']pentamethyl­

niobium, 9CI 
Pentamethyl[ bis(dimethylphosphino )ethane ]niobium 
[53437-03-9] 

M 318.220 

Me Me 
'I Me CP, 1 ,......Me 

Nb-Me 
p/ I 'Me 

/\Me 
Me Me 

Yellow cryst. (Et20). 
Schrock, R.R. et at, J. Am. Chem. Soc., 1974,96, 5288 (nmr) 

CuH10N2Nb Nb-00022 
Bis( cyano-C)bis( 775-2,4-cyclopentadien-1-yl)niobium, 9CI 

Bis(cyclopentadienyl)dicyanoniobium 
[39333-45-4] 
As Bis(775-2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X= Y = CN 

M 275.131 
No phys. props. reported. 
Stewart, C.P. eta/, J. Chem. Soc., Dalton Trans., 1973, 722 

(synth, esr) 

CuHttNb02 Nb-00023 
Dicarbonyl(cyclopentadiene)-r-cyclopentadienylniobium, SCI 

[31869-16-6] 

M 280.124 
Yell ow needles (pentane). 
Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1970, 727 (synth, ir, pmr) 

CuHuNb Nb-00024 
Bis( 776-benzene )niobium 

[ 68088-94-8] 

122 

o-Nb-o 

M 249.133 
Obt. by metal-vapour synth. Red-purple cryst. (pet. 

ether). Bp 80° sub!. (part. dec.). 
Cloke, F.G.N. eta/, J. Chem. Soc., Chern. Commun.,l918, 431 

(synth, pe) 



CnHnNb Nb-00025 
( 117 -CycloheptatrienyliumX '75-2,4-cyclopentadien-1-yl)nio­

bium, 9CI 
( Cycloheptatrienyl)(cyclopentadienyl)niobium 
[54360-38-2) 

@-Nb-© 

M 249.133 
Solid by subl. Bp0,1 120° subl. 
van Oven, H.O. eta/, J. Organomet. Chern., 1974, 81, 379 

(synth, ir, ms, esr) 
Groenenboom, C.J. eta/, J. Organomet. Chern., 1975,97,73 

(pe) 

C nH 13NbO Nb-00026 
Carbonylbis( 115- 2,4-cyclopentadien-1-yl)methylniobium, 9CI 

Bis(cyclopentadienyl)methyl(carbonyl)niobium 
[ 65652-98-4) 
As Bis( 715-2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X= CO, Y =Me 

M 266.141 
Green solid. Sol. toluene. Bp 50-60° subl. 
Otto, E.E.H. eta/, J. Organomet. Chern., 1979, 170, 209 (synth, 

ir) 
Foust, D.F. eta/, J. Organomet. Chern., 1980, 193,209 (synth, 

pmr) 
Threlkel, R.S. eta/, J. Am. Chern. Soc., 1981, 103, 2560 (synth) 

CuHtsNb Nb-00027 
Bis( 775- 2,4-cyclopentadien-1-ylX 772-ethene )hydroniobium, 9CI 

Bis ( cyclopentadieny /)hydro( ethylene )niobium 
[11105-70-7] 

M 252.157 
Sol. aromatic hydrocarbons. 
Tebbe, F.N. eta/, J. Am. Chern. Soc., 1971,93, 3793 (synth) 
Guggenberger, L.J. eta/, J. Am. Chern. Soc., 1974,96, 5420 

(nmr, struct) 

C 12H 16Nb Nb-00028 
Bis( ~-2,4-cyclopentadien-1-yl)dimethylniobium, 9CI 

[54373-66-9] 
As Bis( 715- 2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X= Y =Me 

M 253.165 
Red-brown cryst. (pentane). Sol. Et20, pentane. BPo.oooi 

80° subl. Paramagnetic, ll = 1.5 BM. 
I> Explodes at 128° 

Elson, I.H. eta/, J. Am. Chern. Soc., 1974,96, 7374 (esr) 
Manzer, L.E., Inorg. Chern., 1977,16,525 (synth) 

Nb-00025 - Nb-00032 

CnHtsNb Nb-00029 
Bis( 775-2,4-cyclopentadien-1-ylX -q3-2-propenyl)niobium, 9CI 

Allylbis(cyc/opentadienyl)niobium 
[39413-65-5] 

M 264.168 
Green-black cryst. (pentane). Sol. pentane. Dec. at 118°. 
van Baalen, A. eta/, J. Organomet. Chern., 1974,74,245 (synth, 

ir,pmr,ms) 
Green, J.C. eta/, J. Chern. Soc., Dalton Trans., 1975, 403 

(synth, pe) 

Ct4HtsNb04 Nb-00030 
Tetracarbonyl[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cy · 

clopentadien-1-yl]niobium 
Pentamethylcyclopentadienyltetracarbonylniobium 
[80432-28-6] 
As Tetrachloro[ (1 ,2,3,4,5-

rJ)-1,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]niob­
ium, Nb-00016 with 

X=CO 

M 340.177 
Orange-red cryst. (pentane). Sol. pentane, C6H6. Mp 

128-30°. 
Herrmann, W.A. eta/, Chern. Ber., 1981,114,3558 (synth, ir, 

pmr) 

Ct4Ht9Nb Nb-00031 
Bis( 775-2,4-cyclopentadien-1-ylX 772-ethene )ethylniobium, 9CI 

Bis(cyclopentadiene )ethyl (ethylene )niobium 
[54244-99-4) 
As Bis( 7]5-2,4-cyclopentadien-1-yl)( 712-ethene )­

hydroniobium, Nb-00027 with 

R = Et 

M 280.211 
Tebbe, F.N. eta/, J. Am. Chern. Soc., 1971,93,3793 (synth) 
Guggenberger, L.J. eta/, J. Am. Chern. Soc., 1974, 96, 5420 

(nmr, struct) 

Ct~4tNbP4 Nb-00032 
Bis[1,2-ethanediylbis[ dimethyl phosphine]-P,P']bis( 772-eth­

ene)hydroniobium, 9CI 

123 

Hydrobis(ethylene )bis [bis(dimethylphosphino )ethane]­
niobium 
[62651-63-2) 

M 450.301 
Yellow cryst. (pentane). Sol. aliphatic hydrocarbons. 
Schrock, R.R., J. Organomet. Chern., 1976, 121, 373 (synth, 

nmr) 



Ct,Ht,Nb Nb-00033 
Bis(l,3,5, 7-cyclooctatetraene)methylniobium, 9CI 

[59296-78-5] 

@ 
Nb-R 

0 
R =Me 

M 316.244 
Proposed struct. shown. Red-brown cryst. (THF). Sol. 

THF, CH2Ch. V. air- and moisture-sensitive. 

Schrock, R.R. eta/, J. Am. Chern. Soc., 1976,98,903 (synth, 
pmr) 

C11H:zsNbP Nb-00034 
Bis(cyclopentadienyl)metbyl(triethylphospbine)niobium 

[70616-59-0] 
As Bis(775-2,4-cyclopentadien-I-yl)diiodoniobium, Nb-

00013 with 

X= Me, Y = PEt3 

M 356.288 
Sol. aliphatic hydrocarbons. 
Otto, E.E.H. eta/, J. Organomet. Chern., 1979, 170, 209 (synth, 

pmr, ms) 

C17H37NbP 4 Nb-00035 
( f15·2,4-Cyclopentadien-l-yl)bis[l,2-etbanediylbis[ dimethyl­

phosphine]-P,P']niobium, 9CI 
Cyclopentadienylbis [ bis(dimethylphosphino )ethane]­
niobium 
[77299-51-5] 

M 458.281 
Yellow needles (THF). 
Bunker, M.J. eta/, J. Chern. Soc., Dalton Trans., 1981, 85 

(synth, pmr) 

C18Hz1BrNbP Nb-00036 
Bromobis(.,S-2,4-cyclopentadien-1-yl)(dimethylphenylphos­

phine)niobium 
Bis(cyclopentadienyl)bromo(dimethylphenylphosphine)­
niobium 
[37298-77-4] 
As Bis('l75-2,4-cyclopentadien-I-yl)diiodoniobium, Nb-

00013 with 

X = Br, Y = PMe2Ph 

M 441.148 
Green cryst. (THF). Sol. aromatic solvs. THF, Me2CO. 

Nb-00033 - Nb-00040 

Inorg. Synth., 1976,16, 107 (synth, ir,pmr) 

C1sHnNbP Nb-00037 
Bis( fls-2,4-cyclopentadien-1-yl)hydro( dimethylphenylphos­

phine)niobium, 9CI 

As Bis(175-2,4-cyclopentadien-l-yl)diiodoniobium, Nb-
00013 with 

X = -PMe2Ph, Y = H 

M 362.252 
Red cryst. (pet. ether). Sol. org. solvs. Reacts with halo­

genated solvs. Solns. dec. >40°. 
Inorg. Synth., 1976, 16, 107 (synth, ir, pmr) 

C1sH2sNb Nb-00038 
Bis( cyclopentadienyl)hydro( '12-4-octyne )niobium 

[55534-71-9] 

M 334.302 
Sol. org. solvs. 
La binger, J.A. eta/, J. Am. Chern. Soc., 1975,97, 1596 (synth, 

ir,pmr) 

Nb-00039 
Tetrachloromethyl( triphenylphosphine )niobium, 9CI 

[51877-88-4] 

M 512.043 
Purple powder (CH 2Cizfpet. ether). Mp 85° dec. 

Santini-Scampucci, C. eta/, J. Chern. Soc., Dalton Trans., 1973, 
2436 (synth, nmr, ir) 

C2oH2oNb2 Nb-00040 
Bis( 775- 2,4-cyclopentadien-1-yl)bis[l'-[ ( 1,71: 1,2,3,4,5-

124 

71 )-2,4-cyclopentadien-1-ylidene ]]dihydrodiniobium, 9CI 

Niobocene dimer 
[I 1105-93-4] 

M 446.191 
Yellow cryst. (toluene). Sol. aromatic hydrocarbons. 

Tebbe, F.N. eta/, J. Am. Chern. Soc .. 1971, 93, 3793 (synth, 
pmr) 

Guggenberger, L.J., lnorg. Chern., 1973, 12,294 (struct) 



C21HtsNb02 Nb-00041 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( diphenylacetylene )­

niobium 

CPh 

~ /~~po 
OC-Nb Nb-CO 

ocf ~~;/ (§) 
CPh 

M 392.255 
Dimeric in solid state, monomeric in soln. 
Dimer: Tetracarbonylbis(cyclopentadienyl)bis(dipheny­

/acetylene )diniobium. 
C42H30Nbz04 M 784.509 
Air-stable violet cryst. (Et20). Sol. org. solvs. Loses 
CO to form [(C5H5)Nb(CO)(PhC==CPh)]z at 145°. 

Nesmeyanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 
1969, 100; Bull. Acad. Sci. USSR, Div. Chern. Sci., 87 (synth, 
ir) 

C22HtsNb307 Nb-00042 
Heptacarbonyltris( cyclopentadienyl)triniobium 

[72228-91-2] 

M 670.076 
Has a doubly semibridging CO group. Black needles 

(hexane). Sol. CHzCb. THF, Et20. Dissolves to give 
brown, air-sensitive solns. Dec. > 100°. 

Herrmann, W.A. eta/, Angew. Chern., Int. Ed. Engl., 1979, 18, 
960 (synth, ir, nmr, struct) 

Lewis, LN. eta/, lnorg. Chern., 1980, 19, 3201 (nmr) 

C22HzoNbS2 Nb-00043 
Bis(benzenethiolato )bis( f/5-2,4-cyclopentadien-1-yl)niobium, 

9CI 
Bis ( cyclopent adienyl)bis ( benzenet hio/ato )niobium 
[37328-40-8] 
As Bis( 175- 2,4-cyclopentadien-1-yl)diiodoniobium, Nb-

00013 with 

X= Y = SPh 

M 441.426 
Green cryst. (CHzCizfpet. ether). Mp 135-40°. 
Douglas, W.E. eta/, J. Chern. Soc., Dalton Trans., 1972, 1796 

(synth, esr) 

C22H21Nb Nb-00044 
Bis(1,3,5, 7 -cyclooctatetraene)pheny1niobium, 9CI 

[ 59296-77 -4] 
As Bis( 1 ,3,5,7-cyclooctatetraene)methylniobitim, Nb-

00033 with 

R =Ph 

Nb-00041 - Nb-00048 

M 378.314 
Ethylene dimerisation catalyst. Red-brown plates {THF). 

Sol. THF, CH2Ciz. V. air- and moisture-sensitive. Dec. 
at ca 100°. 

Schrock, R.P. eta/, J. Am. Chern. Soc., 1976,98,903 (synth, 
pmr) 

U.S.P., 3 932 477; CA, 85, 33190 (use) 

Cz4HtsNbO~n Nb-00045 
Hexacarbonyl( triphenylstannyl)niobium 

[36669-56-4] 

M 610.975 
Red plates (CH2Ciz). Sol. CH2Ciz, Et20, aromatic solvs. 

Dec. in polar solvs., thermally labile. 
Davison, A. eta/, J. Organomet. Chern., 1972, 36, 113 (synth, 

ir) 
Ellis, J.E. eta/, Inorg. Chern., 1976,15,3168. 

Cz4H6zNbzSi6 Nb-00046 
Tetrakis[(trimethylsilyl)methyl]bis[#t-(trimethylsilyl)methyli­

dyne]diniobium, 9CI 

[ 34844-61-6] 

M 705.080 
Red-brown prisms (pet. ether), highly air- and moisture­

sensitive. Sol. Et20, hydrocarbons. Mp 152° dec. 
Huq, F. eta/, J. Chern. Soc., Chern. Commun., 1971, 1477 

(struct) 
Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1973, 1120 

(synth, pmr) 

C2~2oNb03P Nb-00047 
Tricarbonyl( f/5-2,4-cyclopentadien-1-yl)(triphenylphosphine)­

niobium, 9CI 
Cyclopentadienyltricarbonyl (triphenylphosphine )niobi­
urn 

M 504.322 
Red needles. Sol. C6H6, CH2Cl2. Mp 186° dec. 
Herrmann, W.A. eta/, J. Organomet. Chern., 1980, 191, 397 

(synth, pmr, ir) 

C34H2sNbO Nb-00048 
Carbonyl-f/5-2,4-cyclopentadien-1-ylbis( diphenylacetylene)n­

iobium 

M 542.477 
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Air-stable yellow prisms (Et20). Sol. org. solvs. Mp 135-
60. Bp 200° sub!. in vacuo (part. dec.). 

Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khirn., 
1969, 100 (synth, prnr) 

Nesmeyanov, A.N. eta/, J. Chern. Soc., Chern. Cornrnun., 1969, 
217 (struct) 

CWIS4C4Nb3E9 Nb-00049 
Hexa·I£·Cblorotris(bexametbylbenzene)triniobium(1 + ), 9CI 

* _....-:;Nb........_ 
C1c( 'c1c1 
\t 'L 

~,g;r* 
M 978.260 (ion) 
Chloride: [12103-45-6]. 

C)6l{54Cl,Nb3 M 1013.713 
Dark-green needles (CHCh/pentane). Mp 80° dec. 

Fischer, E.O. eta/, J. Organornet. Chern., 1966,6, 53 (synth, ir, 
prnr) 

Churchill, M.R. et a/, J. Chern. Soc., Chern. Cornrnun., 197 4, 
248 (struct) 

CJ130Nb:zO:z Nb-00050 
Dicarbonylbis(,.,S-cyclopentadien-1-yl)bis[1,1'-(1,2-etbyn­

ediyl)bis(benzene]]diniobium, 9CI 
Dicarbonylbis( cyclopentadienyl)bis( diphenylacetylene )­
diniobium 

M 728.489 
Air-stable, dark-lilac cryst. (toluene). Sol. aromatic 

solvs., Et20, CHCh. Mp 248-50° dec. 
Nesmeyanov, A.N. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khirn., 1968, 181,736 (synth, ir, prnr) 
Nesmeyanov, A.N. eta/, J. Chern. Soc., Chern. Cornrnun., 1968, 

1365 (struct) 

Nb-00049 - Nb-00051 

C43H3sNbO Nb-00051 
Cyclopentadienylcarbonyl( dipbenylacetylene X tetrapbenylcy­

clobutadiene)niobium 
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M 720.710 
Red cryst. (C6H6). Sol. org. soivs. Mp 120° dec. Dec. 

thermally to C6Ph6• 

Nesmeyanov, A.N. eta/, J. Chern. Soc., Chern. Cornrnun., 1969, 
739 (synth, ir, prnr, struct) 



Nd Neodymium S. A. Cotton 

Neodyme (Fr.), Neodym (Ger.), Neodimio (Sp., Ita!.), Heo):(HM (Nieodim) (Russ.), ;f, ::t :J J... (Japan.) 

Atomic Number. 60 

Atomic Weight. 144.24 

Electronic Configuration. [Xe] 4f4 6s2 

Oxidation State. + 3 

Coordination Number. Usually 6 or greater. 

Colour. Generally blue. 

Availability. Common starting materials are Nd20 3 and an­
hydrous NdCh. For general remarks, see under Lan­
thanum. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 

Isotopic Abundance. 142Nd, 27.11%; I43Nd, 12.17%; I44Nd, 
23.85%; 145Nd, 8.30%; 146Nd, 17.62%; 148Nd, 5.73%; IsoNd, 
5.62%. 

Spectroscopy. See the Lanthanum section for general refer­
ences. The limited 1H nmr data published for Nd(III) (4J3) 
compounds show relatively small shifts and broadened lines. 

Electronic spectra of Nd(C5H5h show hypersensitive 
transitions (at 588 and 594 nm) with greater extinction coef­
ficients than usual. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 
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C~tsNdeee 

Hexamethylneodymate(3-) 

NdMe6eee 

M 234.448 (ion) 

Nd-00001 

Tris [ (tetramethylethylenediamine )lithium] salt: 
[76206-88-7]. 
C14H(;6Li3N6Nd M 603.889 
Blue solid. Sol. Et20. Mp 78-83° dec. 

Schumann, H. et at, Angew. Chern., Int. Ed. Engl., 1981, 20, 
120 (synth) 

C8H 8CINd Nd-00002 
Chloro( cyclooctatetraene )neodymium 

Di-p,-chlorobis(T/8-J ,3,5 ,7 -cyclooctatetraene )dineodym­
ium, 9Cl 

(CsHs)NdCl 

M 283.844 
THF adduct is dimeric, struct. may resemble 

Chloro( cyclooctatetraene )cerium. 
Bis-THF adduct: [51177-49-2]. 

C3zH48C!zNdz04 M 856.115 
Bright-green cryst. Sol. dioxan, THF. Mp >345°. 
Extremely air- and moisture-sensitive. p, = 3.37p,s. 

Hodgson, K.O. et at, J. Am. Chern. Soc., 1973, 95, 8650 (synth, 
ir uv) 

C13H13Nd Nd-00003 
( .,S-1,3,5, 7 -Cyclooctatetraene )( T/5-2,4-cyclopentadien-1-yl)­

neodymium, 9CI 

[ 5 2668-26-5] 

@-Nd-© 
M 313.486 
Cryst. Sol. THF. Extremely air-sensitive. Forms THF ad­

duct. 
Jamerson, J.D. et at, J. Organomet. Chern., 1974,65, C33 

(synth) 

C 1sH15Nd Nd-00004 
Tris( ,S-2,4-cyclopentadien-1-yl)neodymium, 9CI 

Tri-"Tr-cyclopentadienylneodymium, SCI 

[ 1273-98-9] 

M 339.524 
Pale-blue cryst. Sol. THF. Mp 380°. Sub!. at 200-50° in 

vacuo, hydro!. by H20. 
Cyclohexylisocyanide adduct: [ 12098-33-8]. Violet 

cryst. Sol. C6H6. Mp 147°.p, = 3.4p,o; Sub!. in vacuo 
at 150°. 

Wilkinson, G. eta/, J. Am. Chern. Soc., 1954,76,6210 (synth) 
Reid, A. F. eta/, Inorg. Chern., 1966,5, 1213 (synth) 
Devyatykh, G.G. eta/, Dok/. Akad. Nauk. SSSR, 1970, 193, 

1069 (synth, ms) 
Thomas, J.L. eta/, J. Organomet. Chern., 1970, 23, 487 (ms) 
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Nd-00001 - Nd-00006 

Aleksanyan, V.T. et a/,J. Raman Spectrosc .. 1974, 2, 345 (ir, 
raman) 

Yon Ammon, R. eta/, Inorg. Nucl. Chern. Lett., 1969, 5, 315 
(nmr) 

Fischer, E.O. eta/, J. Organomet. Chern., 1966,6, 141 (synth) 
Von Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972,76, 

995 (ir, nmr) 

Ct6Ht6Nd9 Nd-00005 
Bis( T/s-1,3,5, 7-cyclooctatetraene)neodymate(1-), 9CI 

Dicyclooctatetraeneneodymate(J-) 

M 352.542 (ion) 
K salt: [51177-54-9]. 

Ct6Ht6KNd M 391.641 
Pale-green solid. Sol. dioxan, THF. M p > 345 °. 
Extremely air- and moisture-sensitive. p, = 2.98p,o. 

Mares, F. et a/, J. Organomet. Chern., 1970, 24, C68 (synth) 
Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973, 95, 8650 (synth, 

ir, nmr, uv) 

C18H 21 Nd Nd-00006 
Tris[(1,2,3,4,5-T/ )-1-methyl-2,4-cyclopentadien-1-yl]neodym­

ium, 9CI 

[39470-13-8] 

M 381.604 
Blue-violet cryst. Sol. THF. Mp 165°. Air- and moisture­

sensitive. Sub!. in vacuo at 200°. 
Reynolds, L.T. eta/, J. Inorg. Nuc/. Chern., 1959, 9, 86 (synth) 
Burns, J.H. et al,lnorg. Chern., 1974,13, 1916 (struct) 



CzoH30ChNd8 Nd-00008 
Dichlorobis( ( 1,2,3,4,5-71 )-pentamethyl-2,4-cyclopentadien-

1-yl]neodymate(l-) 

e 

M 485.603 (ion) 
Li salt, THF complex: [73597-12-3]. 

C23H46ChLiNd02 M 636.757 
Blue-violet cryst. Sol. toluene, pentane. Mp 270° dec. 
Extremely air- and moisture-sensitive. J.leff = 3.50J.ls. 

Wayda, A.L. eta/, lnorg. Chern., 1980, 19, 2190 (synth, ir, nmr, 
uv) 

Cz1H33Nd Nd-00009 
Tris[( 1,2,3,4,5-71 )-2,4-dimethyl-2,4-pentadienyl]neodymium, 

lOCI 

[80502-52-9) 

M 429.732 
Bright-green cryst. (red by transmittance). Sol. THF, 

Et20. Extremely air- and water-sensitive. J.leff = 
3.58J.lB· 

Ernst, R.D. eta/, Organometallics, 1982, 1, 708 (synth, struct, 
uv, ir, nmr) 

C22H4zChNdSi48 Nd-00010 
Dicblorobis[ ( 1 ,2,3,4,5-71 )-1 ,3-bis( trimethylsily 1)-2,4-cyclo­

pentadien-1-yl]neodymate(1-) 

SiMe3 0 
Me3Sif§< /c\ P 

Nd )-i 

Me3Si©f \:r "o 
SiMe3 

M 634.062 (ion) 
Li salt, Bis-THF complex: [81507-33-7). 

C30HssChLiNd02Si4 M 785.216 
Blue-green or blue-pink cryst. Sol. pentane. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1981, 
1191 (synth, struct) 

Nd-00008 - Nd-00012 

CzJfsoChNd8 Nd-00011 
Bis[ ( 1 ,2,3,4,5-71 )-1 ,3-bis( trimetbylsily lmethyl)-2,4-cyclopen­

tadien-1-yl)dicbloroneodymium(1-) 

M 577.827 (ion) 
Tetraphenylarsonium salt: 

CsoH7oAsChNdSi4 M 1073.513 
Relatively air-stable violet cryst. Sol. Et20, CH2Cl2. 

Mp"-'165-75°. 
Benzyltriphenylphosphonium salt: 

CstHnChNdP M 931.250 
Relatively air-stable violet cryst. Sol. Et20, CH2Ch. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1983,69 
(synth, struct) 

C32H40Ndz02 Nd-00012 
[J.l-[ (1,2-71: 1,2,3,4,5,6, 7,8-71 )-1,3,5, 7 -Cyclooctatetraene-
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lbis( 718-1,3,5, 7 -cyclooctatetraene )bis( tetrabydrofuran)di­
neodymium 
Cyclooctatetraenyl bis ( tetrah ydrofuran )neodymi umbis­
(cyclooctatetraenyl)neodymate 
[59458-55-8] 

M 745.147 

Q 

~z·© 
Nd 0 

@ 
Bright-green cryst. Sol. THF. Air-sensitive. J.leff = 

3.20J.lB· 
Ely, S.R. eta/, J. Am. Chern. Soc., 1976, 98, 1624 (synth, 

struct) 
deKock, C.W. eta/, lnorg. Chern., 1978,17,625 (synth, struct, 

ir, raman) 



Np Neptunium S. A. Cotton 

Neptunium (Fr., Ger.), Neptunio (Sp.), Nettunio fltal.), HeTITyHmi (Nieptunii) (Russ.), ;f, 7""/.::: '/£..(Japan.) 

Atomic Number. 93 

Atomic Weight. 237.0482 

Electronic Configuration. [Rn] 5jS 7s2 

Oxidation States. + 3, +4 

Coordination Number. See under Uranium. 

Colour. Variable, including yellow, brown, red and green. 

Availability. 237Np is the most stable isotope (t 1; 2 = 2.20 X 
J06y). Neptunium compounds are not generally available. 
NpC14 is the most useful starting material, prepared by the 
reaction of Np02 with CCk See under Uranium for refer­
ences. 

Handling. Neptunium is a highly radioactive a-emitter and 
is highly toxic. Neptunium compounds require scrupulously 
careful handling in glove boxes at slightly below atmospheric 
pressure. 

130 

Toxicity. See above. 

Spectroscopy. Np(IV) compounds, despite being paramag­
netic, give useful information in their 1 H nmr spectra. 239Np 
Mossbauer spectra have been analysed giving valuable infor­
mation on covalency. See references under Uranium and also 
Karraker, D. G. eta!., lnorg. Chern., 1979, 18, 2205. 

Analysis. Following destruction of the original compound and 
redissolution in acid, neptunium content may be analysed by 
a-counting the solution. Isomorphism with corresponding 
uranium compounds may also be used as proof of identity. 

References. See under Uranium and also: 

Karraker, D. G. eta!., lnorg. Chern., 1979, 18,2205 
(Mossbauer, analysis) 

Alvey, P. J. eta!., J. Chern. Soc., Dalton Trans., 1973, 
2308 (analysis) 



CtsHtsCINp Np-00001 
Chlorotris( 715- 2,4-cyclopentadien-1-yl)neptunium 

Tricyclopentadienylneptunium chloride 
[1317-00-6] 

~ ~NpCl 
@ 

M 467.785 
Brown solid. Sol. C6H6. Mp > 330° dec. Subl. at 100° in 

vacuo. llerr = 2.20!lB· 
Baumgartner, F. eta/, Naturwissenschaften, 1965,52,560 

(synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1966,5, 583 (synth) 
Fischer, R.D. eta/, Z. Naturforsch., A, 1969,24,616. 
Karraker, D.G. eta/, lnorg. Chern., 1972, 11, 1742 (synth, 

moss bauer) 

CtsHtsFNp Np-00002 
Fluorotris( 715- 2,4-cyclopentadien-1-yl)neptunium 

Tricyclopentadienylneptuni um fluoride 
[70445-59-9] 

~ ~NpF 
@ 

M 451.330 
Green solid. Sol. THF. Subl. at 170° in vacuo. 
Fischer, E.O. eta/, J. Organomet. Chern., 1966,5,583 (synth) 
Stollenwerk, A.H., J. Phys. Colloq., 1979, 179 (synth) 

CtJit6Np8 Np-00003 
Bis( 718-1,3,5, 7 -cyclooctatetraene )neptunate(1-), 9CI 

[Np(CsHs)z] 8 

M 445.351 (ion) 
K salt, bis-THF complex: [54326-81-7]. 

C24H3zK02Np M 628.662 
Burgundy cryst. Extremely air- and water-sensitive. 
Easily oxid. to Bis( 178-l ,3,5, 7 -cyclooctatetraene )neptu­
nium, N p-00004 . 

Karraker, D.G. eta/, J. Am. Chern. Soc., 1974,96, 6685 (synth, 
moss bauer) 

Np-00001 - Np-00005 

CtJit6Np Np-00004 
Bis( ,S-1,3,5, 7 -cyclooctatetraene )neptunium, 9CI 

Neptunocene 
[37281-22-4] 

©-Np@ 
M 445.351 
Orange solid. Sol. THF, toluene, C6H 6, CC14. Air­

sensitive. lleff = l.81J.tB· 
Karraker, D.G. eta/, J. Am. Chern. Soc., 1970,92,4841 (synth, 

mossbauer, ir, uv) 

CzoHzoNP Np-00005 
Tetrakis( 715-2,4-cyclopentadien-1-yl)neptunium, 9CI 

[37216-56-1] 
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M 497.426 
Brown-red solid. Sol. C6H6, THF. Subl. with dec. at 

200-20° in vacuo. !leff = 2.43!lB· 
Baumgartner, F. eta/, Angew. Chern., Int. Ed. Engl., 1968, 7, 

634 (synth, ir) 
Fischer, R.D. eta/, Z. Naturforsch., A, 1969,24,616 (synth) 
Karraker, D.G. eta/, lnorg. Chern., 1972, 11, 1742 (mossbauer) 
Kanellakopulos, B. eta/, J. Chern. Phys., 1980,72,6311 (nmr) 



Pa Protactinium S. A. Cotton 

Protactinium (Fr.), Protaktinium (Ger.), Protactinio (Sp.), Protattinio (Ita!.), llpoTaKTHHHH (Protactinii) (Russ.), 
-j'p r 7 ~ 1- :=.. '7].. (Japan.) 

Atomic Number. 91 

Atomic Weight. 231.0359 

Electronic Configuration. [Rn] 5j2 6d1 7s2 or [Rn] 5j16d2 
7s2 

Oxidation State. +4 

Coordination Number. See under Uranium. 

Colour. Orange-yellow. 

Availability. Not commercially available. The commonest 
isotope, 231Pa is an a-emitter (t 112 = 3.25 X 104y) obtained 
from uranium extraction. The most useful starting material 
is PaCI4 obtained by the reduction of PaC15 with AI powder. 
PaCis is in turn obtained from Pa20 5 by reaction with thionyl 
chloride. See Brown, D. et a/., J. Chem. Soc. (A), 1966, 87 4; 
1967,719. 
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Handling. See under Uranium. 

Toxicity. Protactinum is extremely toxic, requiring handling 
procedures similar to those used for plutonium. 

Isotopic Abundance. 231Pa, lOOo/o. 

Spectroscopy. There are as yet no 1H nmr data on the para­
magnetic Pa(IV) (5JI) organometallics. 

Analysis. The identity of protactinium organometallics has 
largely been established by showing them to be isomorphous 
with corresponding compounds of other actinides. 

References. See under Uranium. 



CtJit6Pa 
Bis( "-1,3,5, 7-cyclooctatetraene )protactinium 

[51056-18-9) 

@-Pa@ 
M 439.338 

Pa-00001 

Golden-yellow cryst. Sol. C6H6, THF. Sub!. at 155° in 
vacuo. V. air-sensitive. 

Goffart, J. eta/, lnorg. Nucl. Chern. Lett., 1974, 10,413 (synth, 
ir) 

Starks, D.F. eta/, lnorg. Chern., 1974, 13, 1307 (synth) 

Pa-00001 - Pa-00002 

CzoHzoPa Pa-00002 
Tetrakis(f15- 2,4-cyclopentadien-1-yl)protactinium, 9CI 

Tetra-1r-cyclopentadieny/protactinium, SCI 

[79063-52-8) 

M 491.414 
Orange-yellow cryst. Sub!. with dec. at 220° in vacuo. 
Baumgartner, F. eta/, Angew. Chern., Int. Ed. Engl., 1969,8, 

202 (synth, ir, rns) 
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Pm Promethium S. A. Cotton 

Promethium (Fr., Ger.), Prometio (Sp.), Promezio (Ita!.), IlpoMenn'i: (Prometii) (Russ.), -:ta ~ -T '7 A (Japan.) 

Atomic Number. 61 

Atomic Weigbt. All isotopes are radioactive, not naturally 
occurring. 

Electronic Configuration. [Xe] 4.P 6s2 

Oxidation State. + 3 

Coordination Number. Expected to be 6 or greater. 

Colour. The one organopromethium compound so far reported 
is orange. 

Availability. Extremely limited owing to the radioactivity and 
short half-life of the element. The stablest isotope, I47pm has 
ti/2 = 17.7 y. The most useful isotope, 145Pm, which has t 1; 2 
= 2.5 y, is a soft 11-emitter. 
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Handling. See under Lanthanum. 

Toxicity. Because of their radioactivity, promethium com­
pounds should be handled with great care. 

Spectroscopy. See the section under Lanthanum. The 1 H nmr 
spectra would be expected to display shifted and broadened 
lines compared with diamagnetic analogues. The optical 
spectra exhibit a range of sharp transitions. See Laubereau, 
P. G. eta/., lnorg. Chem., 1970,9, 1091. 

Analysis. The identity of the only known complex was estab­
lished by comparison of powder photographs with those of 
analogous compounds. 

References. See under Lanthanum. 



CtsHtsPm 
Tris( 715- 2,4-cyclopentadien-1-yl)promethium 

Tricyclopentadienylpromethium 
[12277-27-9] 

~@ 
Pm 

@ 
M 340.284 

Pm-00001 

Yellow-orange cryst. Sol. THF. Subl. at 140-260° in 
vacuo. Hydrol. by H20. 

Baumgartner, F. eta/, Radiochim. Acta., 1967,7, 188 (synth) 
Kopune, C.R. eta/, Radiochim. Radioanal. Letters, 1969, 1, 117 

(synth) 
Laubereau, P.G. eta/, Inorg. Chern., 1970,9, 1091 (synth) 

Pm-00001 
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Pr Praseodymium S. A. Cotton 

Praseodyme (Fr.), Praseodym (Ger.), Praseodimio (Sp., Ita!.), Ilpa3eOAHMifl1 (Prazeodimii) (Russ.), 7' 7 t :t ~);.,. (Japan.) 

Atomic Number. 59 

Atomic Weight. 140.9077 

Electronic Configuration. [Xe] 4f3 6s 2 

Oxidation State. + 3 

Coordination Number. Usually 6 or greater. 

Colour. With few exceptions (violet, yellow), organopraseo· 
dymium compounds are pale green. 

Availability. Usual starting materials are Pr60 11 and anhy­
drous PrCI3. See also the section under Lanthanum. 

Handling. See under Lanthanum. 
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Toxicity. See under Lanthanum. 

Isotopic Abundance. 141 Pr, I 00%. 

Spectroscopy. 141 Pr has I= 1 and has been little studied as an 
nmr probe. 

The 1H nmr spectra of Pr(III) compounds are reasonably 
sharp in spite of the fact that Pr(III) is paramagnetic ( 4j2). See 
Von Ammon, R. eta/., Chern. Ber., 1971, 104, 1072, and also 
under Lanthanum. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 



C~tsPreee 

Hexametbylpraesodymate(3-) 

PrMe6eee 

M 231.116 (ion) 

Pr-00001 

Tris [ (tetramethylethylenediamine )lithium] salt: 
[76206-86-5]. 
C24H66LhNJ>r M 600.556 
Green solid. Sol. Et20. Mp 59-62° dec. Extremely air­
and moisture-sensitive. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981, 20, 
120 (synth) 

CsHsCIPr Pr-00002 
Cbloro( cyclooctatetraene)praesodymium 

Di-f.L-chlorobis( 718-J ,3 ,5 ,7 -cycloctatetraene )diprat1sody­
mium, 9CI 

(CsHs)PrCl 

M 280.512 
Bis-THF complex probably dimeric; see 

Chloro( cyclooctatetraene )cerium. 
Bis-THF complex: [51177-48-1]. 

C32H48C!z04Pr2 M 849.450 
Pale-green cryst. Sol. dioxan, THF. Mp >345°. 
Extremely air- and moisture-sensitive. fJ. = 3.39f..I.B· 

Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973,95,8650 (synth, 
ir, UD) 

CtsHtsPr Pr-00003 
Tris(1J-5-2,4-cyclopentadien-l-yl)praseodymium, 9CI 

Tri-11'-cyc/opentadienylpraseodymium, BCI 

[11077-59-1] 

M 336.191 
Pale-green cryst. Sol. THF. Mp 420°. Sub!. at 200-50° in 

vacuo, hydro!. by H20. 
Cyclohexylisocyanide adduct: [11057-26-4]. Green 

needles. Sol. C6H6, sl sol. pentane. Air- and moisture­
sensitive. 

Wilkinson, G. eta/, J. Am. Chern. Soc., 1954, 76,6210 (synth) 
Mueller, J., Chern. Ber., 1969,102, 152 (ms) 
Von Ammon, R. eta/, Jnorg. Nucl. Chern. Lett., 1969, 5, 315 

(nmr) 
Devyatykh, G.G. eta/, Dok/. Akad. Nauk. SSSR, 1970, 193, 

1069 (synth, ms) 
Krasnova, S.G. eta/, Zh. Neorg. Khim., 1971, 16, 1733 (synth) 
Von Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972, 76, 

995 (nmr, ir) 
Burns, J.H. eta/, J. Organomet. Chern., 1976, 120,361 (struct) 
Aleksanyan, V.T. eta/, J. Organomet. Chern., 1977, 131, 251 

(raman) 

Pr-00001 - Pr-00006 

Ct~t6Pr9 Pr-00004 
Bis(,S-1,3,5, 7-cyclooctatetraene)praesodymate(l-), 9Cl 

Dicyclooctatetraenepraesodymate(l-) 

[©-·,-©r 
M 349.210 (ion) 
K salt: [51177-53-8]. 

Ct6Ht6KPr M 388.308 
Yellow-gold solid. Sol. dioxan, THF. Mp >345°. 
Extremely air- and moisture-sensitive. fJ. = 2.84f..I.B· 

Mares, F. eta/, J. Organomet. Chern., 1970,24, C68 (synth) 
Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973, 95, 8650 (synth, 

ir, uv) 

C22H42CIPrSi4 Pr-00006 
Bis[l,3-bis(trimetbylsilyl)cyclopentadienyl)cbloropraesody­

mium 
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[81507-56-4] 

M 595.277 
Dimeric. 
Dimer: Tetrakis[(l ,2,3,4,5-71 )-1 ,3-bis(trimethylsilyl-

) -2 ,4-cyc/opentadien-1-yl]di- f.L-chlorodipraesodymiu­
m. 
C44H34ChPr2Sis M 1190.553 
Yellow cryst. Sol. toluene, THF. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1981, 
1190 (synth, struct) 



Pu Plutonium S. A. Cotton 

Plutonium (Fr., Ger.), Plutonio (Sp., Ita!.), TinyTOHHH (Piutonii) (Russ.), 7" It- ~ :: '7 L (Japan.) 

Atomic Number. 94 

Atomic Weight. 244 (stablest isotope, t 1; 2 = 8 X 107 y) 

Electronic Configuration. [Rn] S.f' 7s 2 

Oxidation States. + 3, +4 

Coordination Number. See under Uranium. 

Colour. Pu(IV) compounds are usually red, and Pu(III) 
compounds are green. 

Availability. Plutonium compounds are not generally available. 
The most useful starting material is Cs2PuC!6 (see for example 
Bibler, J. P. eta/., Inorg. Chern., 1968, 7, 982. For the use of 
the trihalides see Karraker, D. G. eta/., J. Am. Chern. Soc., 
1974, 96, 6885). 
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Handling. Extreme care is required in the handling of pluto­
nium, due to its acute toxicity. Remote control techniques are 
preferably used. 

Toxicity. Plutonium is both highly radioactive and a potent 
carcinogen. Microgram quantities are potentially lethal and 
accumulate in the body. 

Spectroscopy. Nmr data on organoplutonium complexes are 
sparse. Spectra reported for Pu(Cph show lines which are an 
order of magnitude broader than for U(lV) compounds. 

Analysis. See under Neptunium. 

References. See under Uranium. 



CtsHtsCIPu Pu-00001 
Chlorotris( 175- 2,4-cyclopentadien-1-yl)plutonium 

Tricyclopentadienylplutonium chloride 
[81 033-04-7] 

~ ~PuC! 
@ 

M 474.737 
Dark-brown powder. Sol. MeCN, THF, v. sl. sol. 

pentane. Mp > 230°. V. sensitive to hydrolysis, 
particularly in soln. Does not sub!. in vacuo up to 230°. 

Bagnall, K.W. eta/, J. Organornet. Chern., 1982,224, 263 
(synth, ir, uv) 

CtsHtsPu 
Tris( 175- 2,4-cyclopentadien-1-yl)plutonium 

Tricyclopentadienylplutonium 
[ 12216-08-9] 

~@ 
Pu 

@ 
M 439.284 

Pu-00002 

Moss-green solid. Sol. THF. Mp > 195° dec. Sub!. at 
140-65° in vacuo. Extremely sensitive to air. 

THF complex: Tris(TJ 5-2,4-cyclopentadienyl)­
tetrahydrofuranplutonium. 
C19H230Pu M 511.390 
Green cryst. 

Nicotine complex: Tris("YJ 5-2,4-cyclopentadien-1-yl)­
(nicotine )plutonium. 
Cz5H29N2Pu M 601.518 
Green cryst. 

Baumgartner, F. eta/, Angew. Chern., Int. Ed. Engl., 1965, 4, 
878 (synth, ir) 

Crisler, L.R. eta/, J. lnorg. Nucl. Chern., 1974, 36, 1424 (synth, 
uv, rns) 

Pu-00001 - Pu-00004 

Ct6Ht6Pu9 Pu-00003 
Bis(178-1,3,5, 7-cyclooctatetraene)plutonate(1-), 9CI 

[Pu(CsHsh] 9 

M 452.302 (ion) 
K salt, bis-THF complex: [54326-82-8]. 

Cz4H3zKOzPu M 635.614 
Turquoise-green cryst. Extremely air- and water-sensi­
tive. Easily oxid. to Bis( "Y/8-1 ,3,5, 7-cyclooctatetraene)­
plutonium, Pu-00004 /-Lerr = 1.25!-LB· 

Karraker, D.G. eta/, J. Am. Chern. Soc., 1974, 96, 6885 (synth) 

Ct6Ht6Pu Pu-00004 
Bis( 718-1,3,5, 7 -cyclooctatetraene )plutonium, 9CI 
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Plutonocene 
[37281-23-5] 

@-Pu@ 
M 452.302 
Cherry-red solid. Sol. THF, toluene, C6H6, CCI4. Air­

sensitive. Diamagnetic. 
Karraker, D.G. eta/, J. Am. Chern. Soc .. 1970, 92, 4841 (synth, 

ir, uv) 



Re Rhenium M. Green 

Rhenium (Fr.), Rhenium (Ger.), Renio (Sp., Ita!.), Pemn'! (Renii) (Russ.), v:::.. 7 L (Japan.) 

Atomic Number. 75 

Atomic Weight. 186.207 

Electronic Configuration. [Xe] 4.f4 5d5 6s2 

Oxidation States. -I , + I , + 2, + 3 

Coordination Number. Commonly 6. 

Colour. Variable. 

Availability. Starting materials include Re2(C0) 10, KRe04, 

ReCb and Re03. Rhenium is an expensive metal. 

Handling. See under Chromium. 
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Toxicity. Khenium compounds, with the exception of the 
carbonyl complexes, are not regarded as highly toxic. 

Isotopic Abundance. 185Re, 37.07%; 187Re, 62.93%. 

Spectroscopy. Both 185Re and 187Re have I = ~ and only 
fundamental nmr studies have been carried out on these 
nuclei. 

Analysis. For standard methods see Scott's Standard methods 
of Chemical Analysis, Furman, N. H. Ed., 6th Edn, Van 
Nostrand, 1962. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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Re-00063 - Re-00093 
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CH30~e 
Methyltrioxorhenium, 9CI 

[70197-13-6] 

M 249.240 
Colourless cryst. Sol. CHCh, C6H6, Et20. 

Re-00001 

Mertis, K. eta/, J. Chern. Soc., Dalton Trans., 1975, 1488. 
Beattie, I.R. eta/, Inorg. Chern., 1979, 18,2318 (synth, spectra) 

C3Ci)O~e66 
Tricarbonyltrichlororhenate(2-), 9CI 

ReCh(COh99 

M 376.597 (ion) 
Di-Cs salt: [35084-05-0]. 

C3CsCl303Re M 509.503 
White cryst. 

Bistetraethylammonium salt: [25908-19-4]. 
Ct,H40CIJN:z03Re M 637.103 
No phys. props. reported. 

Re-00002 

Ginsberg, A.P. eta/, Inorg. Chern., 1969,8, 2189 (synth) 
Colton, R. eta/, Aust. J. Chern., 1972,25, 9 (synth) 

C.,CL.NzO~ez Re-00003 
Tetracarbonyldi-p.-chlorodichlorodinitrosyldirhenium, 9CI 

[25360-92-3] 

M686.280 

OC Cl Cl NO 
' , ,I/ 

OC-Re, JRe-CO 
/1 ClJ ' 

ON Cl CO 

Starting material for rhenium nitrosyl chemistry. Stable 
yellow cryst. (CH2Ch/hexane). Sol. Me2CO, C6H6, 
PhN02, chlorinated hydrocarbons, insol. aliphatic hy­
drocarbons. 

Monomer: Dicarbonyldichloronitrosylrhenium. 
CzClzN03Re M 343.140 
Unknown. 

Zingales, F. eta/, Inorg. Chern., 1971, 10, 507 (synth) 
Zingales, F. eta/, Inorg. Chern., 1971, 10, 510 (props) 
Trovati, A. eta/, Inorg. Chern., 1971, 10,851 (props) 
Norton, J.R. eta/, Inorg. Chern., 1973, 12,485 (synth, props) 
Inorg. Synth., 1976, 16, 35 (synth, ir, ms) 

C.,U30~eS 
Tricarbonyl(methanethiolato)rhenium 

M317.333 
Tetrameric. 

M~ r0,co 
OC S---Re-CO 

oc ....... ~(-l_s/ 
oc~ col ~o ~e 

'Re--s. 
/o'c / 'Me 

S Re 
Me~ ~I 'co co 

Re-00004 

Tetramer: [23591-73-3]. Dodecacarbonyltetrakis(p,J­
methanethiolato )tetrarhenium, BCI. 
CtJln0nRe4S4 M 1269.332 

Re-00001 - Re-00008 

Yell ow cryst. 
Abel, E.W. eta/, J. Chern. Soc. (A), 1966, 1141 (synth, ir, nmr) 
Osborne, A.G. eta/, J. Chern. Soc. (A), 1966, 1143. 
Harrison, W. eta/, J. Chern. Soc., Dalton Trans., 1972, 1009 

(cryst struct) 

C..UuORe 
Tetramethyloxorhenium 

[ 53022-70-1] 

Re-00005 

M 262.345 
Red-purple cryst. by subl. Mp ca. 45°. 
Mertis, K. eta/, J. Chern. Soc., Dalton Trans., 1975,607 

(synth) 
Gibson, J.F. eta/, J. Chern. Soc., Dalton Trans., 1975, 1073 

(synth) 
Mertis, K. eta/, J. Chern. Soc., Dalton Trans., 1976, 1488 

(synth) 

CsBrOsRe 
Bromopentacarbonylrhenium, 9CI, 8CI 

Rhenium pentacarbonyl bromide 

Re-00006 

[14220-21-4] 

Re(CO)sBr 

M 406.163 
Yellow cryst. by subl. 
Kirkham, W.J. eta/, J. Chern. Soc., 1965,550 (synth) 
Junk, G.A. eta/, J. Am. Chern. Soc., 1968,90,5758 (ms) 
Keeling, G. eta/, J. Chern. Soc. (A), 1971,3143 (ir) 
Colton, R. eta/, Aust. J. Chem., 1972,25,9 (synth) 
Hall, M.B., J. Am. Chern. Soc., 1975,97,2057 (uv) 
Webb, M.J. eta/, J. Organomet. Chern., 1975, 93, 119 (cmr) 

CsCJOsRe Re-00007 
Pentacarbonylchlororhenium, 9CI, 8CI 

Chloropentacarbonylrhenium. Rhenium pentacarbonyl 
chloride 
[14099-01-5] 

M 361.712 
Cryst. (C6H6). Sublimes at 140°. 
Kirkham, W.J. eta/, J. Chern. Soc., 1965,550 (synth) 
Junk, G.A. eta/, J. Am. Chern. Soc., 1968,90,5758 (ms) 
Colton, R. eta/, Aust. J. Chern., 1972,25,9 (synth) 
Higginson, B.R. eta/, J. Chern. Soc., Faraday Trans. 2, 1975, 

71, 1913. 
Wrighton, M.S. eta/, J. Am. Chern. Soc., 1976,98, ll11 (uv) 

CsCI~O~ez Re-00008 
Pentacarbonyltri-p,-chloronitrosyldirhenium, 9CI 

[37402-69-0] 
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M 648.831 
Mod. air-stable light-orange cryst. (CH2Cl2/hexane). 

Sol. CH2Clz, CC14, C6H6, reacts with EtOH. 
Zingales, F. eta/, lnorg. Chem., 1971, 10, 507 (props) 
Norton, J.R. eta/, Inorg. Chern., 1973, 12,485 (synth, ir) 
Inorg. Synth., 1976, 15,35 (synth, ir) 



C5F 304ReS Re-00009 
Tetracarbonyl(trifluoromethanethiolato )rhenium 

M 399.315 
Dimeric. 

CF3 
oc 1 co 

oc __ I _,s._RI_.co 
Re e 

ocf"' 1"-sf"' 1"-co 
oc I co 

CF3 

Dimer: [25031-36-1]. Octacarbonylbis[JL-(trifluorom­
ethanethiolato) ]dirhenium, 8CJ. 

CtoF60sRe:zS:z M 798.630 
White cryst. by fractional sub!. Mp 129°. Bp0 1 70° 
sub I. 

King, R.B. eta/, Inorg. Chern., 1969,8, 2540 (synth, ir, nmr) 
Grobe, J. eta/, J. Fluorine Chern., 1976,8, 145 (synth, ir, nmr) 

CsH05Re Re-00010 
Pentacarbonylhydrorhenium, 9CI, set 

Hydridopentacarbonylrheni um. Pentacarbonylrheni­
um(I) hydride. Hydrogen pentacarbonyl rhenate( -1) 
[ 16457-30-0] 

M 327.267 
Liq. Bp ca. 100° (extrapolated). With radical initiators 

gives ·Re(CO)s useful in synth. of substituted 
complexes. Dec. at ca. 100° to H2 + Re2(C0) 10. Air 
and moisture sensitive. 

Hieber, W. eta/, Z. Naturforsch., B, 1959, 14, 132 (synth, 
props) 

Hileman, J.C. eta/, Inorg. Chern., 1962, 1, 933 (synth, ir, nmr) 
Braterman, P.S. eta/, J. Am. Chern. Soc., 1967,89, 2851 (ir) 
Byers, B.H. eta/, J. Am. Chern. Soc., 1977,99, 2527. 
Miles, W.J. eta/, J. Organomet. Chern., 1977, 131, 93 (synth) 

C~O~e 
Pentacarbonyliodorhenium, 9CJ 

Iodopentacarbony/rhenium 

[ 13821-00-6] 

M 453.164 
Yell ow cryst. 

Re-00011 

Abel, E.W. eta/, J. Chern. Soc., 1958, 3149 (props) 
Higginson, B.R. eta/, J. Chern. Soc., Faraday Trans. 2, 1975, 

1912 (pe) 
Dunn, J.G. eta/, J. Organomet. Chern., 1974, 102, 199 (props) 
Burgess, J. eta/, J. Chern. Soc., Dalton Trans., 1976, 1158 

(props) 
Lindner, E. eta/, J. Organomet. Chern., 1976, 114, C23 (props) 
Wrighton, M.S. eta/, J. Am. Chern. Soc., 1976, 98, 1111. 

c~~e9 

Pentacarbonylrhenate(l-), lOCI 

[14971-38-1] 

Re(C0) 5e 

M 326.259 (ion) 

Re-00012 

Salts generally prepd. and used in situ due to extreme 
sensitivity to air and moisture. 

Na salt: [33634-75-2]. 
CsNaOsRe M 349.249 

Re-00009 - Re-00016 

Yellow-green soln. in THF. 
K salt: [ 63139-42-4]. 

C5KOsRe M 365.357 
Moisture-sensitive. 

Jnorg. Synth., 1964,7, 196 (synth) 
Dessy, R.E. et at, J. Am. Chern. Soc., 1966,88, 5121 (props) 
Boerner, M. eta/, J. Chern. Res. (S), 1977,74 (props) 
Benson, I. B. eta/, J. Chern. Soc., Dalton Trans., 1978, 1240 

(props) 
Curtis, M.D. eta!, J. Organornet. Chern., 1979, 172, 177 (props) 
Beck, W. et at, J. Organomer. Chern., 1981, 214, 81 (props) 

Cs01Rese 
Pentacarbonyl(sulfur dioxide-S)rhenium(l +) 

[(OC)sReSOz]e (Oh) 

M 390.318 (ion) 
Hexajluoroarsenate: [55853-08-2]. 

CsAsF601ReS M 579.230 

Re-00013 

Pale-yellow solid. Dec. at 40-50° in vacuo with loss of 
S02 reversibly forming Re(C05)F. AsF5. 

Mews, R., Angew. Chern., Int. Ed. Engl., 1975, 14, 640 (synlh, 
ir) 

C6H30sRe 
Pentacarbonylmethylrhenium, 9CI 

Methylpentacarbonylrhenium 

[14524-92-6] 

M 341.294 
Colourless cryst. Mp 120°. 

Re-00014 

Hieber, W. eta/, Z. Naturforsch., B, 1959, 14, 132 (synth) 
Beck, W. eta/, Chern. Ber., 1961,94,862 (synth) 
Tattershall, B.W. era/, J. Chern. Soc. (A), 1968, 899 (props) 
Bruce, M.I. eta/, J. Chern. Soc. (C), 1970, 3204 (props) 
Bennett, R.J. eta/, J. Chern. Soc., Dalton Trans., 1972, 1787 

(props) 
King, R.B. era/, J. Am. Chern. Soc., 1978, 100, 1687 (props) 

C6H6NOzRe Re-00015 
Carbonyl( 715- 2,4-cyclopentadien-1-y l)hydronitrosylrhenium, 

9CJ 
Carbonyl ( 11 5 -eye/ opent adieny I) h ydri doni t rosy I rheni urn 

[38814-46-9] 

co 
@-R(-No 

X 

X=H 

M 310.326 
Orange thermally stable liq. 
Stewart, R.P. eta/, J. Organornet. Chern., 1972, 42, C32 (synth, 

nmr) 
Casey, C.P. era/, J. Am. Chern. Soc., 1980, 102, 1927 (synth) 

C6H1sRe 
Hexamethylrhenium, 9CI 

Rhenium hexamethy/ 

[56090-02-9] 

M 276.415 
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Re-00016 



Green cryst. Sol. hexane. Mp 10-2° dec. 
t> Explosion hazard 

Mertis, K., J. Chern. Soc., Dalton Trans., 1975, 607 (synth, 
props) 

Gibson, J.F. eta/, J. Chern. Soc., Dalton Trans., 1975, 1073 
(props) 

Gibson, J.F. eta/, J. Chern. Soc., Dalton Trans., 1976, 1492 
(esr) 

Green, J.C. eta/, J. Chern. Soc., Dalton Trans., 1978, 1403 (pe) 

C60~ee 
Hexacarbonylrhenium( 1 +) 

Rhenium hexacarbonyl(J +) 
[ 41944-00-7] 

M 354.269 (ion) 
Hexafluorophosphate: [38656-75-6]. 

C6F60J>Re M 499.234 
White air-stable cryst. 

Re-00017 

Hieber, W. eta/, Angew. Chern., 1961, 73, 586 (synth) 
Hieber, W. eta/, Z. Naturforsch., B, 1961, 16,709 (synth) 
Kruck, T. eta/, Chern. Ber., 1963,96,3028 (synth) 
Kruck, T. eta/, Chern. Ber., 1966,99, 1153 (synth) 
Abel, E.W. eta/, J. Mol. Spectrosc., 1969,30,29 (ir) 
Bruce, D.M. eta/, J. Chern. Soc., Dalton Trans., 1978, 1627 

(cryst struct) 

C7H3NOsRee 
(Acetonitrile )pentacarbonylrhenium( 1 +) 

[29421-17-8] 

M 367.311 (ion) 
Hexafluorophosphate: [ 55057-83-5]. 

C7H3F6N05PRe M 512.276 

Re-00018 

Off-white powder. Sol. polar solvs. Mp 163-70°. Air­
stable as solid, but air-sensitive in soln. 

Connolly, N.G. eta/, J. Chern. Soc., Chern. Commun., 1970,880 
(synth, ir) 

Drew, D. eta/, lnorg. Chern., 1975, 14, 1579 (synth, ir, nmr) 

C7H30sReS3 Re-00019 
Pentacarbonyl(monomethylcarbonotrithioato-S)rhenium, lOCI 

[55190-76-6] 

M 449.485 

co 
OC- I ,COS 

'R' U 
OC~I~S_......,...,_SMe 

co 

Yellow cryst. Mp 83°. Readily decarbonylates on 
· warming. 
Benson, LB. eta/, J. Chern. Soc., Dalton Trans., 1978, 1240 

(synth, ir, nmr) 

C7H30~e 
Acetylpentacarbonylrhenium, lOCI 

Pentacarbonylacetylrhenium 
[23319-44-0] 

M 369.304 

Re-00020 

Re-00017- Re-00023 

Sl. volatile, pale-yellow air-stable solid. Mp 79.5-80.5°. 
Nesmeyanov, A.N. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim., 1967,175, 1293 (props) 
lnorg. Synth., 1980, 20, 201 (synth) 

C,H40sRe Re-00021 
Pentacarbonyl( ethene )rhenium(1 +) 

Pentacarbonyl(ethylene)rhenium(J + ), BCJ 

M 354.313 

#-,t-eo ~ co J(B 
oc~l..._co 

co 

Hexafluorophosphate: [31922-27-7]. 
C7H4F60sReP M 499.277 
White cryst. (MezCO/EtzO). 

Fischer, E.O. eta/, Angew. Chem.,lnt. Ed. Engl., 1962, 1, 52 
(synth, nmr) 

Brodie, A.M. eta/, J. Organomet. Chern., 1970, 24, 201 (synth) 

C,HsBrzOzRe Re-00022 
Dibromodicarbonyl( 175-2,4-cyclopentadien-1-yl)rhenium, 9CI 

[32966-00-0] 

$ 
Br-:~~-Br trans1orm 
oc co 

M 467.130 
Exists as cis/trans isomers in solid state, in soln. converts 

to the trans isomer shown. 
cis-form 

lateral-form 
Dark-brown microcryst. Mp 217-20°. ir vco 2055, 1987 

cm-1 (CHCh). 
trans-form 

diagonal-form 
Maroon plates. Mp 221-3°. ir Vco 2070,2008 cm- 1 

(CHCh). 
Nesmeyanov, A.N. eta/, Bull. Akad. Sci. USSR, Div. Chern. 

Sci., 1969, 1687 (synth) 
King, R.B. et al, J. Organomet. Chern., 1975,93, C23 (synth) 
Sizoi, V.F. et al, J. Organomet. Chern., 1975,94,425 (props) 

C7H 5N03ReEII Re-00023 
Dicarbonyl( 17s-2,4-cyclopentadien-1-yl)nitrosylrhenium(1 +), 

lOCI 

145 

[45978-17-4] 

M 337.328 (ion) 
Tetrafluoroborate: [31960-40-4]. 

C1HsBF4N03Re M 424.132 
Characterised spectroscopical! y. 

Stewart, R.P. eta/, J. Organomet. Chern., 1972,42, C32 (synth, 
props) 

Casey, C.P. eta/, J. Am. Chern. Soc., 1979, 101,741 (props) 
Sweet, J.R. eta/, J. Organomet. Chern., 1979, 173, C9. 
Tam, W. eta/, J. Am. Chern. Soc., 1979, 101, 1589 (props) 
Wong, W.K. eta/, J. Am. Chern. Soc., 1979, 101, 5440 (props) 



Casey, C.P. eta/, J. Am. Chern. Soc., 1980, 102, 1927 (props) 

C,Hs04Re 
Tetracarbonyl( 773-2-propenyl)rbenium, 9CI 

( 113-Al/yl)tetracarbonylrhenium 
[33307-29-8] 

M 339.321 

co 
/( I _,...CO 
~,-~e'co 

co 

Yellow cryst. (hydrocarbons). Mp 32-5°. 

Re-00024 

Abel, E.W. eta/, J. Chern. Soc., Dalton Trans., 1973, 1706 
(synth, nmr) 

C,H6NO~e Re-00025 
Carbonyl( 775- 2,4-cyclopentadien-1-yl)formy I( nitrosyl)rheni­

um, lOCI 

[69621-06-3] 
As Carbonyl( 775-2,4-cyclopentadien-1-yl)hydronitrosyl­

rhenium, Re-00015 with 

M 338.336 
Orange oil. 

X=CHO 

Casey, C.P. et at, J. Am. Chern. Soc., 1979,101,741,3371 
(synth, nmr) 

Tam, W. eta/, J. Am. Chern. Soc., 1979, 101, 1589; 1982, 104, 
141 (synth,props) 

Sweet, J.R. eta/, J. Organomet. Chern., 1979, 173, C9 (synth, 
nmr) 

Casey, C.P. eta/, J. Am. Chern. Soc., 1980, 102, 1927 (synth, 
props) 

Casey, C.P. eta/, Pure Appl. Chern., 1980, 52, 625 (props) 

C,H6NO,.ReS2 Re-00026 
Tetracarbonyl( dimethylcarbamodithioato-S,S')rhenium, 9CI 

[ 68795-84-6] 

M 418.456 

co 
OC I -S~-

~Re' :Y-NMe2 oc.- I 's co 

White cryst. Sol. CH2C]z, toluene. Mp 120° dec. 
Rowbottom, J.F. et at, J. Chern. Soc., Dalton Trans., 1974, 684 

(synth) 
Calderazzo, F. eta/, J. Organomet. Chern., 1978, 160, 207 

(synth, ir, nmr, cryst struct) 
Nakamoto, M. et al, J. Chern. Soc., Dalton Trans., 1979, 87 

(synth) 

C,H~2Ree Re-00027 
Dicarbonyl( .,s. 2,4-cyclopentadien-1-yl)hydrorhenate( 1-) 

M 308.330 (ion) 
K salt: [87145-51-5]. 

C,H6KOzRe M 347.429 
Slightly yellow cryst. 

Tetraethylammonium salt: [87145-52-6]. 

Re-00024 - Re-00031 

CtsH26N02Re 
Yell ow cryst. 

M 438.583 

Bergmann, R.G. eta/, J. Am. Chern. Soc., 1983, lOS, 6500 
(synth, props) 

C,H,OzRe Re-00028 
Dicarbonyl(1/s-2,4-cyclopentadien-l-yl)dihydrorhenium 

[80952-45-0] 

M 309.338 

H 
lr\l_J~e,....CO 
\8) \'Co 

H 

Useful starting material. 
Hoyano, J.K. eta/, Organometallics, 1982, I, 783 (synth) 
Bergmann, R.G. eta/, J. Am. Chern. Soc., 1983, 105,6500 

(synth, props) 

C,HsNOzRe Re-00029 
Carbonyl( 715- 2,4-cyclopentadien-l-yl)methylnitrosylrhenium, 

9CI 

[38814-45-8] 
As Carbonyl( 115-2,4-cyclopentadien-1-yl)hydronitrosyl­

rhenium, Re-000 15 with 

X= Me 

M 324.353 
Red air-stable cryst. Mp 75°. 
Stewart, R.P. eta/, J. Organomet. Chern., 1972, 42, C32 (synth, 

ir, nmr) 

C,HsN03Re Re-00030 
Carbonyl( 775- 2,4-cyclopentadien-1-yiXbydroxymethyl)ni­

trosylrhenium, lOCI 

[31960-41-5] 
As Carbonyl(715-2,4-cyclopentadien-l-yl)hydronitrosyl­

rhenium, Re-000 15 with 

X= CH20H 

M 340.352 
Air-stable orange powder. Mp 105°. 
Sweet, J.R. eta/, J. Organomet. Chern., 1979, 173, C9 (synth, 

props, nmr) 
Tam, W. eta/, J. Am. Chern. Soc., 1979, 101, 1589 (synth, 

props, nmr) 
Casey, C.P. eta/, J. Am. Chern. Soc .. 1980,102, 1927. 

CsCizOsRez 
Octacarbonyldi-~t-chlorodirhenium, lOCI 

[15189-52-3] 

Re-00031 
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M 667.403 

OC Cl CO 
OC...,_\ /'-I _,...CO 

Re Re oc,....1' /\'co 
OC Cl CO 

Bridged dimer. Off-white cryst. 
Monomer: Tetracarbonylchlororhenium. Tetracarbonyl­

rhenium chloride. 
C4CI04Re M 333.702 
Unknown. 

Rowbottom, J.F. et al, J. Chern. Soc., Dalton Trans., 1974, 684 
(props) 

Swanson, B.I. eta/, lnorg. Chern., 1975, 14, 1737 (raman) 



lnorg. Synth., 1976, 16, 35 (synth) 
McCieverty, J.A. et al, J. Organomet. Chern., 1979, 169,289 

(props) 
Lausarot, P.M. et al, J. Organomet. Chern., 1980,201,459 

(props) 

CsH20sRe2 
Octacarbonyldi-~t-hydrodirhenium, lOCI 

[38887-05-7] 

M 598.513 
Yellow cryst., mod. air-stable. 

Re-00032 

Bennett, M.J. et al, J. Am. Chern. Soc., 1972, 94, 6232 (synth, 
ir, nmr, cryst struct) 

Andrews, M.A. et al,lnorg. Chern., 1977, 16, 1556 (synth, ir, 
nmr) 

Epstein, R.A. eta/, J. Am. Chern. Soc., 1979, 101, 3847 (synth) 

CsHs03Re Re-00033 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)rhenium, 9CI 

Cyclopentadienyltricarbonylrhenium 
[ 12079-73-1] 

M 335.333 

@- /co 
Re-CO 
'co 

Cryst. (hexane or by sub!. in vacuo). Mp 112°. 
Fischer, E.O. eta/, J. Organomet. Chern., 1963, 1, 191 (synth) 
Nesmeyanov, A.N. et al,lzv. Akad. Nauk SSSR, 1963, 193; 

CA, 58, 12588 (synth) 
Lokshin, B.V. eta/, Spectrochim. Acta, Part A, 1972,28, 2209; 

lzv. Akad. Nauk SSSR, 1974, 710; CA, 81, 18816 (ir) 
lgnatov, B.G. et a/,lzv. Akad. Nauk SSSR, Ser. Fiz., 1975,39, 

2630; CA, 84, 128662 (nqr) 
Cozak, D. eta/, Spetrosc. Lett., 1976,9,673 (cmr) 
Lichtenberger, D.L. eta/, J. Am. Chern. Soc., 1976,98, 50. 

CsHsO,Re Re-00034 
Pentacarbonyl( ethoxycarbonyl)rhenium 

Pentacarbonyl(hydroformatoethyl ester )rhenium, 8CI 

[ 15692-05-4] 

(OC) 5ReCOOEt (Oh) 

M 399.330 
White cryst. M p 69-70°. 
Kruck, T. et al, Chern. Ber., 1966, 99, 1153 (synth) 
Brodie, A.M. eta/, J. Organomet. Chern., 1970,24,201 (synth, 

props) 
Angelic, R.J., Ace. Chern. Res., 1972,5, 335 (props) 

CsH90sPbRe Re-00035 
Pentacarbony( trimethylplumbyl)rhenium, lOCI 

( Trimet h ylplumbyl)pent acarbonylrheni urn 
[55318-19-9] 

M 578.563 
Orange solid. Mp 48-50°. Disproportionates in Me2CO 

to Me2Pb[Re(C0) 5h and Me4Pb. 

Re-00032 - Re-00039 

Schubert, W. et al, Z. Natuforsch., B, 1974, 29, 694 (synth) 
Kodel, W. et al,lnorg. Chim. Acta, 1981,49, 209. 

CsH24Re2ee 
Octamethyldirhenate(2-), 9CI 

Re-00038 

!M~, ¥e M~,¥e lee 
Re===Re 

~~Me ~~Me 
M 492.692 (ion) 
Bis [tetrakis(tetrahydrofuran )lithium (I+) ]salt: 

[62171-36-2]. 
C40HssLizOsRez M 1083.426 
Red cryst., air- and water-sensitive, but thermally 
stable. 

Cotton, F.A. eta/, J. Am. Chern. Soc., 1976,98,6922 (synth, 
cryst struct) 

C9H60~e19 Re-00037 
( 716-Benzene )tricarbonylrhenium( 1 +) 

[ 68927 -89-9] 

M 348.352 (ion) 
Hexafluorophosphate: [ 68927-90-2]. 

C9H6F603PRe M 493.316 
Yell ow cryst. 

Kane-Maguire, L.A.P. et a/,lnorg. Chern., 1979, 18, 700 (synth, 
nmr,props) 

C9H9N303Re19 

Tris(acetonitrile)tricarbonylrhenium(1 + ), 9CI 

[66610-17-1] 

Re-00038 

[ 
co 1$ MeCN, I ,CO 

'Re 
MeCN~I~co 

NCMe 

M 393.395 (ion) 
Hexafluorophosphate: [66610-18-2]. 

C9H9F6N303PRe M 538.360 
Yellow air-stable cryst. 

Reimann, R.H. eta/, J. Organomet. Chern., 1973,59, C24 
(synth) 

Chan, L.Y.Y. eta/, Can. J. Chern., 1977,55, Ill (synth, cryst 
struct) 

Zolanovitch, V.I. eta/, J. Organornet. Chern., 1978, 146, 63 
(synth) 

Kane-Maguire, L.A.P. et a/,lnorg. Chern., 1979, 18,700 (synth, 
ir, nmr) 

C9H 110 2Re Re-00039 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)dimethylrhenium 

[80952-46-1] 

147 

M 337.392 

Me 
~ie/co 
~''co 

Me 

Pale-yellow cryst. Sol. C6H6. Mp 150-5°. 



Hoyano, J.K. eta/, Organometallics, 1982, 1, 783 (synth, props) 

C909Re299 

1'-Carbonylodacarbonyldirbenium(2-~ lOCI 
Nonacarbonyldirhenium(2-) 

Re2(C0)9ee 

M 624.508 (ion) 
Di-K salt: [66940-26-9]. 

C9H9KzRez ' M 567.781 
Orange powder. Dec. at 120-40°. 

Re-00040 

Beck, W. eta/, Z. Anorg. A/lg. Chern., 1961,308,23 (synth) 
Ellis, J.E. eta/, J. Organomet. Chern., 1975,99,263. 
Gladysz, J.A. eta/, J. Am. Chern. Soc., 1978, 100, 2545 (synth, 

ir) 

CtoHsO,.ReS 
(Benzenetbiolato )tetracarbonylrbenium 

M 407.414 
Dimeric. 

oc ih co 
oc_·i.;-s--i.;-co 
oc~l..,.s~ I """co 

oc ~h co 

Re-00041 

Dimer: [ 15680-94-1]. Bis(/l-benzenethiolato )octacar­
bonyldirhenium, SCI. 
C:zoHtoOsRezSz M 814.828 
Pale-yellow cryst. (C6H6jpentane). Mp 270° dec. ir 
vco 2105m, 2030s, 2000m, 1967s em- (cyclohexane). 

Osborne, A.G. eta/, J. Chern. Soc. (A), 1966, 1143. 

CtoHnRe Re-00042 
Bis(,S-2,4-cyclopentadien-1-yl)bydrorbenium, 9CI 

Bis(cyclopentadienyl)hydridorhenium. Bis(cyclopenta­
dienyl)rhenium hydride. Dicyc/opentadienylhydrido­
rhenium 
[ 1271-32-5] 

~ 
Re-H 

(Qj 
M 317.404 
Yellow air-sensitive cryst. by subl. Sol. org. solvs., insol. 

H20. Mp 161-2°. Bp0_01 ca. 80° subl. 
Wilkinson, G. eta/, J. Am. Chern. Soc., 1955,77,3421 (nmr) 
Organomet. Synth., 1965,1,80 (synth) 
Cooper, R.L. eta/, J. Chern. Soc. (A), 1967, 1155 (props) 
Shriver, D.F., Ace. Chern. Res., 1970,3,231 (props) 
Hoxmeier, R.J., lnorg. Chern., 1979, 18,3453 (props) 
Casey, C.P. eta/, J. Am. Chern. Soc., 1980, 102, 1927 (props) 

CtoMnOtoRe Re-00043 
Pentacarbonyl(pentacarbonylmanganese )rhenium, SCI 

Manganese rhenium decacarbony/. 
Decacarbonylmanganeserhenium 
[14693-30-2) 

Re-00040 - Re-00046 

(OC)5Re-Mn(CO)s 

M 521.249 
White, air-stable cryst. 
Nesmeyanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1963, 194 (synth) 
Struchkov, Y.T. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim., 1967,172,107 (cryststruct) 
Junk, G.A. eta/, J. Chern. Soc. (A), 1970,2102. 
Spiro, T.G., Prog. Inorg. Chern., 1970, 11, I (spectra) 
Abel, E.W. eta/, Inorg. Nucl. Chern. Lett., 1971, 7, 587 (synth) 
Knox, S.A.R. eta/, Inorg. Chern., 1971, JO, 2636 (synth, struct) 

CtoOtoRe2 
Decacarbonyldirhenium, lOCI 

Dirhenium decacarbonyl 

Re-00044 

[ 14285-68-8] 

(OC)sRe-Re(C0)5 

M 652.518 
White air-stable cryst. by subl. Spar. sol. org. solvs., insol. 

H20. Mp 177°. 
Organomet. Synth., 1965, 1, 92 (synth) 
Quicksall, C.O. eta/, Inorg. Chern., 1969,8, 2363 (ir, raman) 
Swenson, B. I. eta/, Prog. lnorg. Chern., 1970, 11, I (ir) 
Bor, G. eta/, J. Chern. Soc., Dalton Trans., 1974,440 (electron 

diff) 
Jackson, R.A. eta/, Inorg. Chern., 1978, 17, 997. 
Churchill, M.R. eta/, lnorg. Chern., 1981, 20, 1609 (cryst 

struct) 

CuHt302Re Re-00045 
Dicarbonyl( .,S-2,4-cy clopentadien-1-y l)tetramethylenerhe­

nium 
(87145-50-4] 

M 363.430 
Yellow air-stable cryst. 
Bergmann, R.G. eta/, J. Am. Chern. Soc., 1983, 105,6500 

(synth, props) 

CuH1303Re Re-00046 
Dicarbonyl( 115- 2,4-cyclopentadien-1-yiX tetrahydrofuran)rhe­

nium, 9CI 

148 

[59423-86-8] 

M 379.429 
Stable yellow cryst. (THF). Mp 75-8° dec. 
Sellmann, D. eta/, Z. Naturforsch., B, 1977, 32, 795 (synth, 

nmr) 
Caulton, K.G., Coord. Chern. Rev., 1981,38, I (rev) 



CnHz,BrOzP3Re Re-00047 
Bromodicarbonyltris(trimethylphosphine )rhenium, 9CI 

[49742-48-5] 

M 550.365 
mer,cis-form 

White cryst. Mp 175-8°. 
Reimann, R.H. eta/, J. Organomet. Chern., 1973,59, 309 

(synth, ir, nmr, props) 

CuHsO,ReRu Re-00048 
Dicarbonyl(715-2,4-cyclopentadien-l-ylXpentacarbonylrhen­

io )ruthenium 
Cyclopentadienylrutheniumdicarbonylpentacarbonyl­
rhenium. ( 1}5-Cyclopentadienyl)dicarbonylruthenium­
pentacarbony/rhenium. Heptacarbony/(7]5-cyc/opentadi­
enyl)rheniumruthenium 

co coco @- / 1/ 
Ru-R~CO 

'co toco 

M 548.444 
Yellow solid. Bp0,1 60° sub!. 
Blackmore, T. eta/, J. Chern. Soc. (A), 1968, 2931 (synth, ir) 
Bruce, M.I., Int. J. Mass Spectrom. Ion Phys., 1968, 1, 141 (ms) 

C uHsOu0s3Re Re-00049 
Tricarbonyltri-p-hydro(nonacarbonyldi-p-hydrotriosmium­

)rhenium, lOCI 
Dodecacarbonylpenta-p,-hydrotriosmiumrhenium 
[77424-05-6] 

M 1097.971 
Yellow cryst. 

co 
OC,I/CO 

Os:--... 

oc, i- ~T~ /co oc-os-- -0~-co 
oc/ '" /t co 

H~R?H 
oc/IX::co 

co 

Churchill, M.R. eta/, J. Am. Chern. Soc., 1981, 103,2430 
(synth, struct, ir, pmr, ms) 

CuH~nOtoRe Re-00050 
Pentacarbonyl[tetracarbonyl(l-methoxyethylidene)]mangan­

eserbenium, 9CI 
Nonacarbonyl( 1-methoxyethy/idene )manganeserhenium 
[ 49 54 7-64-01 

oc co oc ,co ' I , 
oc....:Re Mn-CO 

'~ '\ 
oc 'roMe oc co 

H3C 
M 551.318 
Red-orange cryst. Mp 107-8°. 
Casey, C.P. eta/, J. Am. Chern. Soc., 1975,97, 3053 (synth, 

struct) 

Re-00047 - Re-00054 

CuH60toPbRez Re-00051 
Bis(pentacarbonylrhenium)dimethyllead 

Decacarbonyl [p,-(dimethylplumbylene)] dirhenium, lOCI 

[55318-17-7] 

Me2Pb[Re(CO)sh 

M 889.787 
Yellow solid. Mp 124-6°. 
Schubert, W. eta/, Z. Naturforsch., B, 1974, 29, 694. 

CuH60toRez Re-00052 
Nonacarbonyl(l-methoxyethylidene )dirhenium, SCI 

[49547-63-9] 

oc co oc ,co , I , 
oc-'Re Re-CO 

'~ '\ 
oc J--OMeOC CO 

H 3C 

M 682.587 
Colourless cryst. Mp 110°. Sub!. in vacuo. 
Fischer, E.O. eta/, Chern. Ber., 1972, 105, 3027 (synth, nmr) 

CuH11I04PRe Re-00053 
Tetracarbonyl(dimethylphenylphosphine)iodorhenium, SCI 

[26901-29-1] 

cis-form 

M 563.302 
cis-form 

Pale-yellow cryst. Mp 90°. 
trans-form [26901-38-2] 

Pale-yellow cryst. Mp 122°. 
Singleton, E. eta/, J. Organomet. Chern., 1970,21,449 (synth, 

ir, nmr) 

CuHu04Ree Re-00054 
Tetracarbonyl[(l,2,5,6-71)-l ,5-cyclooctadiene )]rhenium( l + ), 

lOCI 
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[66531-51-9] 

M 406.431 (ion) 
Tetrafluoroborate: [ 66531-52-0]. 

CuHuBF404Re M 493.235 
Magnolia cryst. (Me2CO/Et20). 

Harris, P.J. eta/, J. Organomet. Chern., 1978, 148, 327 (synth, 
ir, nmr) 



C 12H 12Re19 

Bis( '16-benzene)rhenium(l + ), SCI 

[11077-50-2] 

M 342.434 (ion) 
Dec. at 300°. 
Hexafluorophosphate: 
CuHtzF~Re M 487.398 
Yellow cryst. (MezCO/EtzO). 

Re-00055 

Fischer, E.O. eta/, Chern. Ber., 1966,99,2206 (synth, nmr) 

C12H14Re19 Re-00056 
Bis( '15-2,4-cyclopentadien-1-yl)( '12-ethene )rhenium( I+), lOCI 

Bis(TJ5-cyclopentadienyl)(ethylene)rhenium(J +) 
[72316-87-1] 

@! 
Re-11 

(9] 
M 344.450 (ion) 
Tetrajluoroborate: [72316-87-1]. 

CuH14BF4Re M 431.253 
Deep-maroon cryst. (Me2CO/Et20). 

Mink, R.I. eta/, J. Am. Chern. Soc., 1979, 101, 6928 (synth, 
nmr) 

CuHt~e19 Re-00057 
Bis( '15-2,4-cyclopentadien-1-yl)dimethylrhenium( 1 + ), lOCI 

Dimethylbis(TJ5-cyclopentadienyl)rhenium(J +) 
[73449-72-6] 

M 346.465 (ion) 
Hexafluorophosphate: [73449-73-7]. 

CuHt6F6PRe M 491.430 
Characterised spectroscopically. 

Baudry, D. eta/, J. Chern. Soc., Chern. Commun., 1979, 895; 
1980,249 (synth,props) 

CuHzoRe2 
Tetrakis( 'If-2-propenyl)dirhenium, lOCI 

Tetrakis(TJ3-a/lyl)dirhenium 
[67178-24-9] 

M 536.704 
Orange cryst. (pentane). Mp 120° dec. 

Re-00058 

Masters, A. F. eta/, Nouv. J. Chern., 1977, 1, 389 (synth, ir, 
nmr) 

Cotton, F.A. eta/, J. Am. Chern. Soc., 1978, 100, 3788 (cryst 
struct) 

Re-00055 - Re-00063 

C120120szRe6 

Dodecacarbonylrhenatediosmate( 1-), SCI 

Re-00059 

oc co 
oc\ 1 /co 

'Re 

oc !\/co 
OC~Os---Os-CO oc/1 \'co co oc 

M 902.732 (ion) 

e 

Tetramethylammonium salt: [ 12563-6 7-6]. 
Ct6HI2N0120s2Re M 976.877 
Characterised spectroscopically. 

Knight, J. eta/, J. Chern. Soc., Chern. Commun., 1971,62 
(synth, ir) 

C13H30130s3Re Re-00060 
Tridecacarbonyltrihydrorheniumtriosmium, SCI 

[ 12563-76-7] 

M 1123.966 
No phys. props. reported. 
Knight, J. et a/, J. Chern. Soc., Chern. Commun., 1971, 62 

(synth, ir) 

C13Hts03Re Re-00061 
Tricarbonyl[ ( 1 ,2,3,4,5-71 )-1 ,2,3, 4,5-pentamethy 1-2,4-cy clo­

pentadien-1-yl)]rhenium, 9CI 

[ 12130-88-0] 

M 405.467 

co 
Ite-co 
'co 

Whitecryst. (hexane). Mp 151°. 
King, R.B. eta/, J. Organomet. Chern .. 1967,8, 287 (synth, 

nmr) 
King, R.B. eta/, J. Organomet. Chern., 1979,171,53 (synth, 

props) 

Ct4FeMnOt4Re Re-00062 
Pentacarbonyl(pentacarbonylmanganese )( tetracarbonyliron)­

rhenium, 9CI 
Tetradecacarbonylmanganeserheniumiron, SCI 

[33958-72-4] 

(OC) 5Mn-Fe(C0)4-Re(CO)s 

M 689.138 
Orange needles (MezCO). 
Evans, G.O. eta/, J. Inorg. Nucl. Chern., 1968,30, 2862 (synth, 

ir, ms) 
Evans, G.O. eta/, lnorg. Chern., 1970,9, 979 (ir) 
Tyler, D.R. eta/, J. Am. Chern. Soc., 1978, 100, 7888 (struct) 

Ct4Fe014Re2 Re-00063 
Tetracarbonylbis(pentacarbonylrhenio)iron, set 

Decacarbonyl (tetracarbonyliron )dirhenium, lOCI 

[ 16040-31-6] 

(OC) 5Re-Fe(C0)4-Re(CO)s 

M 820.407 
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Stable yellow solid. Mp 163° dec. 
Evans, G.O. eta/, J. Chern. Soc., Chern. Commun., 1967, 186 

(synth, ir) 
Evans, G.O. eta/, Inorg. Chern .. 1971, 10, 1598 (ir, raman) 
Tyler, D.R. eta/, J. Am. Chern. Soc., 1978, 100, 7888 (uv) 

Ct4H014Re3 
Tetradecacarbonylhydrotrirhenium, 9CI 

[ 12086-80-5] 

M 951.775 
Yell ow cryst. 

Re-00064 

Fellmann, W. eta/, Inorg. Nucl. Chern. Lett., 1966, 2, 63 (synth, 
ir, nmr) 

Curtis, M.D., /norg. Nucl. Chern. Lett., 1970,6,859 (synth) 
Curtis, M.D., Inorg. Chern., 1972, 11,802 (synth, ir) 

Ct4HtoMn04Re Re-00065 
( 715- 2,4-Cyclopentadien-1-y I)[J£-( 11=115- 2,4-cyclopentadi­

en-1-ylidene )]hydrotetracarbonylmanganeserhenium, lOCI 

[71486-19-6] 

M 483.376 
Air-stable red cryst. Air-sensitive in soln. 
Hoxmeier, R.J. eta/, Inorg. Chern., 1979, 18, 3453 (synth, nmr, 

props) 

Ct4Hto02Re6l Re-00066 
Dicarbonyl( ~-2,4-cyclopentadien-1-yiXphenylmethylidyne )­

rhenium( I+) 
[61993-63-3] 

M 396.439 (ion) 
Tetrachloroborate: [61993-64-4]. 

Ct4HtoBCI40zRe M 549.061 
Yellow cryst. Mp 78° dec. 

Fischer, E.O. eta/, J. Organomet. Chern., 1976, 120, C6 (synth, 
nmr) 

Ct4H30Ch02P2Re Re-00067 
Dicarbonyldichlorobis(triethylphosphine)rhenium, lOCI 

[61818-15-3] 

M 549.450 
trans-form 

Green cryst. 
Hertzer, C.A. eta/, Inorg. Chern., 1978, 17,2383 (synth, ir, 

nmr,props) 

Re-00064 - Re-00071 

Ct40140sRe2 Re-00068 
Tetracarbonylbis(pentacarbonylrhenio )osmium, SCI 

Tetradecacarbonylosmiumdirhenium. Osmium dirhen­
ium tetradecacarbonyl 
[33153-70-7] 

(OC)sRe-0s(C0)4-Re(CO)s 

M 954.760 
No phys. props. reported. ir Vco 2094,2021, 1982 cm- 1• 

Abel, E.W. eta/, Inorg. Nucl. Chern. Lett., 1971,7, 587 (synth, 
ir) 

CtsHsBrOsRe2 Re-00069 
p.-Bromooctacarbonyl(p.-(phenylmethylidyne)dirhenium 

[58384-14-8] 

M 765.518 

OC Br CO 
OC:\(e '-Jie,..CO 
oc-; ""-'l , 'co 
oc r co 

Ph 

Black cryst. (CH2Cb/Et20). Mp 108° dec. 
Fischer, E.O. eta/, Angew. Chern., Int. Ed. Engl., 1976, 15, 231 

(synth, nmr, cryst struct) 

CtJIOt60s3Re Re-00070 
Hexadecacarbonylhydrorheniumtriosmium, SCI 

[ 12566-58-4] 

M 1205.981 
Yell ow solid, not obt. pure. 
Knight, J. eta/, J. Chern. Soc., Chern. Commun., 1971,62 

(synth) 
Shapley, J.R. eta/, J. Am. Chern. Soc., 1977,99,8064 (synth, 

ms,pmr) 

CtJ19N204Re Re-00071 
Tetracarbony1[2-(phenylazo)phenyl]rhenium, 8C1 

[ 19529-33-0] 

M 479.465 
Red needles by sub!. Mp 121-2°. Bpo.ot 100° sub!. 
Bruce, M.l. eta/, J. Chern. Soc. (A), 1970, 3204 (synth, nmr) 
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Ct'"JON30ReS, Re-00072 
Carbonyltris(dietbylcarbamoclitbioato-S,S')rbenium, 9CI 

[52193-18-7] 

M 659.000 
Distorted pentagonal bipyramidal geometry. Wine-red 

plates (Me2CO). 
Fletcher, S.R. eta/, J. Chern. Soc., Dalton Trans., 1974,486 

( cryst struct) 
Rowbottom, J.F. eta/, J. Chern. Soc., Dalton Trans., 1974, 684 

(synth, ir, nmr) 

c.,o.~e .. 99 

Hexadecacarbonyltetrarbenate(2-) 

co 
Co OC- I ,CO 

'R' 
OC, I ______-:;~ 1 ~ CO 
oc.;~e..::.._ co co ~~e_,co 

co "'--..1 :.__----- I ~co 
Re CO oc.,l ~co 
co 

M 1192.994 (ion) 
Di-Na salt: [19497-41-7]. 
Ct~azOtJ{e,. M 1238.974 
No phys. props. reported. 

His( tetraethylammonium) salt: 
C3zH40NzOtJ{e4 M 1453.500 
Dark-red cryst. (Me2CO/Et0H). 

Re-00073 

ee 

Bau, R. eta/, J. Am. Chern. Soc., 1967,89,6374 (synth) 
Churchill, M.R. eta/, lnorg. Chern., 1968,7, 2606 (cryst struct) 
Ciani, G. eta/, J. Organomet. Chern., 1978, 157, 199 (synth, 

cryst struct) 

Ct,H4N0ts0s~e Re-00074 
[(AcetooitriJe)decacarbonyl·l'·hydrotriosmium]pentacar­

bonylrbenium, lOCI 
(Acetonitrile )pentadecacarbonyl-p.-hydrotriosmiumrhe­
nium 
(79255-11-1) 

NCCH3 
1 ...-co 

oc, Fo oc, 'Jl~co 
OC-Re---Os---Os-CO 

1\ 1\ 1\ 
oc co oc co oc co 

M 1219.023 
Previously reported as HReOs3(C0) 15• Yellow cryst. 

(MeCN). 
Shapley, J.R. eta/, J. Am. Chern. Soc., 1977,99,8064 (synth, 

ir, ms) 
Churchill, M.R. eta/, J. Am. Chern. Soc., 1981, 103,2430 

(struct) 

Re-00072 - Re-00078 

C17H1oNO,.Re Re-00075 
Tetracarbonyl[2-[(phenylimino )metbyl]pbenyl-C,N]rbenium, 

9CI 

[38883-46-4] 

M 478.477 

rf1 f_?co 
YRe, 
He 1\ co 

=N CO 
\ Ph 

Yellow needles (pet. ether). Sol. cyclohexane, Me2CO. 
Mp 115.5-116°. 

Bennett, R.L. eta/, J. Chern. Soc., Dalton Trans., 1972, 1787 
(synth, ir, nmr) 

CzoHzOzoOs3Rez Re-00076 
Decacarbonyl( decacarbonyldi-J.&·hydrotriosmium)diruthen­

ium, lOCI 
Icosacarbonyldi-p.-hydrotriosmiumdiruthenium. Eico­
sacarbonyldi-p.-hydrotriosmiumdiruthenium 
[ 64885-82-1] 

co 
OC,I_..-CO 

,..,.;?s 
Hfc~ 

oc, !/ -\_...co 
(OChRe:;:Os _H_..Os-CO 

oc to ot 'Re(C0)5 

M 1505.238 
Clear-yellow plates. 
Churchill, M.R. eta/, lnorg. Chern., 1978, 17,3546 (struct) 
Churchill, M.R. eta/, J. Am. Chern. Soc., 1981, 103,2430 

(synth, ir, pmr, ms) 

CzoHuOsRe Re-00077 
Pentacarbonyl(l,2-diphenyl-2-cydopropen-l-yl)rhenium, lOCI 

[79643-33-7] 

M517.511 

oc, r0j>-Ph 
OC-Re 

/i 
OCco# H 

Ph 

Pale-yellow cryst. Mp 100-3°. 
Desrosiers, P.J. eta/, J. Am. Chern. Soc., 1981,103,5593 

(synth, nmr) 

C21Hn06Re Re-00078 
Pentacarbonyl[(2,3-diphenyl-2·cydopropen-l-yl) ]carbonyl­

rhenium, lOCI 
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[79643-31-5] 

M 545.521 
Pale-yellow cryst. Mp 92-4°. 
Desrosiers, P.J. eta/, J. Am. Chern. Soc., 1981,103,5593 

(synth, nmr) 



C39H30CI03P2ReE& Re-00087 
Tricarbonylchlorobis(triphenylphosphine)rhenium(l +), 9CI 

M 830.272 (ion) 
mer,trans-form 

l PPh3 ]Ell 
OC- I ,CO 

'Re 
c1~l'co 

PPh3 

Tetrafluoroborate: [ 42584-07-6]. 
C39HJOBCIF403PzRe M 917.075 
White solid. M p 17 3-8 °. 

Eaborn, C. eta/, J. Chern. Soc., Dalton Trans., 1976, 58 (synth, 
ir, nrnr) 

C40H3004P2ReE& Re-00088 
Tetracarbonylbis( triphenylphosphine )rhenium( I+) 

M 822.829 (ion) 
trans-form 

Hexafluorophosphate: [38496-54-7]. 
C40H30F604P3Re M 967.793 
Characterised spectroscopically. 

Angelici, R.J. eta/, Inorg. Chern., 1973, 12, 1067 (synth, ir) 
Behrens, H. eta/, J. Organornet. Chern., ; 978, 159, 201 (synth, 

ir, nrnr) 

C42H42ChRe3 Re-00089 
Hexabenzyltri-#'·Chlorotrirhenium 

Tri-1'-ch/orohexakis(phenylmethyl)trirhenium, lOCI 

[73682-46-9] 

M 1211.774 
Brown-black cryst. Sol. hydrocarbons. Mp 110° dec. 
Edwards, P. eta/, J. Chern. Soc., Dalton Trans., 1980,334 

(synth, props) 

Re-00087 - Re-00092 

C42H420~e2 Re-00090 
Tetrakis(#£-(2-methoxyphenyl-C:O)]bis(2-methoxypbenyl­

C,O)dirbenium, lOCI 
Hexakis(2-methoxyphenyl)dirhenium 
[71110-90-2] 

M 1015.204 
Dark-green cryst. (CH2Cl2). Mod. sol. Me2CO, 

chlorinated solvs., spar. sol. hydrocarbons. Mp 180-
2000 dec. Fluxional in soln. with exchange between end 
and bridging ligand positions. 

Jones, R.A. eta/, J. Chern. Soc., Dalton Trans., 1979,472 
(synth, prnr, crnr) 

C44H3oOsP2Re2 Re-00091 
Octacarbonylbis(triphenylphosphine )dirhenium, lOCI 

[14172-94-2] 

Ph3P-Re(C0)4-Re(C0)4-PPh3 (diax-) 

M 1121.078 
White plates (C6H6jhexane). Mp 239-41 o. 

Dewit, D.G. eta/, J. Chern. Soc., Dalton Trans., 1976, 528 
(synth) 

Cox, D.J. eta/, J. Organornet. Chern., 1980, 186, 339, 347 
(synth, ir, nrnr) 

Cs3H48CIOP 4ReEil Re-00092 
Carbonylchlorobis[1,2-ethanediylbis(diphenylphosphine­

P,.P')]rhenium(l +) 
Bis [1 ,2-bis(dipheny/phosphino )ethane ]carbonylchloror­
henium 

M 1046.517 (ion) 
trans-form 
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Tribromide: 
Cs3H43Br3ClOP4Re M 1286.229 
By oxidn. of Re(CO)Cl(PPhzCHzCH2PPh2h with 
Br2• Green needles (CHCh/Et20). 

Hexafluorophosphate: [51886-84-1]. 
CsJH48CIF60P5Re M 1191.481 
By metathesis of the tribromide complex. Green 
needles (CHCh/Et20). 

Chatt, J. eta/, J. Organornet. Chern., 1974,64, 245 (synth, ir, 
nrnr) 



Cnl1140,.PRe Re-00079 
TetraearbonyU-(diphenylpbosphinopbenyi-C,P)]rbenium, 

9CI 

[56483-30-8] 

M 559.531 
Red cryst. 

~Of/co 
Pb~Re-co 

P 'co 
I 

Ph 

McKinney, R.J. eta/, J. Am. Chern. Soc., 1975,97, 3066 (synth, 
nmr) 

Huie, B.T. eta/, J. Am. Chern. Soc., 1977,99,7852 (props) 

C:ulfnNOPRe• Re-00080 
(,S-1,4-Cyclopeatadien-1-yl)metbylenenitrosyl(triphenyl­

pbospldae)rheaium(l +), IICI 
Methylenenltrosyl (triphenylphosphine)( 715 -cyc/openta­
dienyl)rhenium(J +) 
[71763-23-0) 

M 557.625 (ion) 
Tetrafluoroborate: [71763-22-9]. 

CuH22BF,.NOPRe M 644.428 
Unstable, characterised by nmr. 

Wong, W.K. eta/, J. Am. Chern. Soc., 1979, 101,5441 (synth) 
Kiel, W.A. eta/, J. Am. Chern. Soc., 1980, 102,3299 (props) 

C:Wfzo()zReSi• Re-00081 
Diearboayi(,S-1,4-cyelopentadien-l-yll(tripbenylsilyl)metb­

ylidyae)rlaenium(l +) 
[76096-93-0) 

M 578.735 (ion) 
Tetrafluoroborate: [76096-94-1]. 

CWf.SF,.OzReSi M 665.539 
Bright-yellow cryst. Mp 140° dec. 

Fischer, E.O. eta/, Z. Naturforsch., B, 1980,35, 1083 (synth, 
nmr) 

C:Wf33CIOzP)lle Re-00082 
DieariJonylddorotris(di•tbylphenylpbospbine)rhenium, 9CI 

[26566-78-9] 

M 692.127 
Yellow prisms. 
Douglas, P.G. eta/, J. Chem. Soc. (A), 1969, 1491. 
Cbatt, J. eta/, J. Organomet. Chern., 1974, 64, 245 (synth, ir, 

nmr) 

Re-00079 - Re-00086 

C3tH330,P)llez Re-00083 
Heptaearbonyltris(dimetbylpbenylpbospbine)dirbenium, lOCI 

[26901-33-7] 

M 982.933 
White prisms (EtOAcjhexane). Mp 148°. 
Singleton, E. eta/, J. Organomet. Chern., 1971,21,449 (synth) 
Moelwyn-Hughes, J.T. eta/, J. Organomet. Chern., 1971,26, 

373 (synth) 
Cox, D.J. eta/, J. Organomet. Chern., 1980, 186, 347 (synth, ir) 

C3~44CIOP ,.Re Re-00084 
Carbonylcblorotetrakis(dimetbylpbenylpbospbine)rbenium, 

9C1 

[25259-88-5] 

M 802.265 
White cryst. Mp 166-79° dec. 
Douglas, P.G. eta/, J. Chern. Soc. (A), 1969, 1491 (synth, ir, 

nmr) 
Chatt, J. eta/, J. Organomet. Chern., 1974, 64, 245 (synth, ir, 

nmr) 

C33H30N03PzRe Re-00085 
Dicarbonylnitrosylbis(tripbenylpbospbine)rbenium, 9CI 

[53183-18-9] 

M 796.814 

PPh3 
I ,CO 

ON-Re;. 
I CO 
PPh3 

Brick-red cryst. Mp 180° dec. 
La Monica, G. et a/,J. Organomet. Chern., 1974,71,57 (synth) 
Giusto, D. eta/, J. Organomet. Chern., 1976, 105, 91 (synth, ir, 

nmr,props) 

CJS945PzRe Re-00086 
Bis(dietbylpbenylpbospbine)tripbenylrhenium, 9C1 

[15390-66-6] 

153 

M 749.928 
Deep-blue cryst. (hexane). 
Chatt, J. eta/, J. Chern. Soc. (A), 1966, 1834 (synth) 
Gibson, J. F. et a/, J. Chern. Soc., Dalton Trans., 197 5, I 07 3 

(esr) 
Carroll, W.E. eta/, J. Chern. Soc., Chern. Commun., 1978,825 

(struct) 
Green, J.C. eta/, J. Chern. Soc., Dalton Trans., 1978, 1403 (pe) 



C54H47NOP3Re Re-00093 
Dibydronitrosyltris( tripbenylpbospbine )rhenium, 9CI 

M 1005.100 

PPh3 

H- I ,PPh3 
'Re' 

H'j .._NO 
PPh3 

mer,cis-form [58694-74-9] 
Yellow cryst. (C6H6/Et0H). 
Adams, R.W. eta/, J. Chern. Soc., Dalton Trans., 1974, 1075 

(synth, ir, nrnr) 
Ciani, E. eta/, J. Chern. Soc., Dalton Trans., 1976, 1943 (cryst 

struct) 
Giusto, D. eta/, J. Organornet. Chern., 1976, 105,91 (synth) 

Re-00093 
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Sc Scandium S. A. Cotton 

Scandium (Fr., Ger.), Escandio (Sp.), Scandio (ltal.), CKaHAMH (Scandii) (Russ.), 7-. 7J / ~) '7 f.. (Japan.) 

Atomic Number. 21 

Atomic Weight. 44.9559 

Electronic Configuration. [Ar] 3dl 4s2 

Oxidation State. + 3 

Coordination Number. Usually 6 but may be lower in com­
pounds containing bulky ligands such as -CH2SiMe3. 

Colour. Generally colourless but may be yellow or brown. 

Availability. Usual starting materials are Sc203 and anhydrous 
ScC13. For the synthesis of the latter, see Saran, M. S. et a/., 
J. Organomet. Chern., 1970, 21, 147. See also under Lan­
thanum. 

Handling. See under Lanthanum. 
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Toxicity. Little is known about the toxicity of scandium and 
its compounds. 

Isotopic Abundance. 45Sc, I 00%. 

Spectroscopy. 45Sc has I = ~ and has been little studied. 
Sc(III) compounds are diamagnetic and their 1 H nmr spectra 
are sharp. Coupling has not been resolved between 1H and 
45Sc. 

Analysis. See the corresponding Lanthanum section. Gravi­
metric analysis is known to the Editor to have given good re­
sults. 

References. See under Lanthanum. 



CtoHtoCISc Sc-00001 
Chlorobis(.,S-2,4-cyclopentadien-1-yl)scandium 

Ch/orodicyclopentadienylscandium. Dicyclopentadienyl­
scandium chloride 

M 210.598 
Dim eric. 
Dimer: (37205-32-6). Di-p.-ch/orotetrakis('qs-2,4-cy­

clopentadien-1-yl)discandium, 9CI. 
CzoH20Cl:zSc:z M 421.196 
Yellow-green cryst. Sol. C6H6, THF. Mp 313-5°. V. 
sensitive to moisture. 

Coutts, R.S.P. et at, J. Organomet. Chern., 1970,25, 117 (synth, 
nmr) 

Atwood, J.L. eta/, J. Chem. Soc., Dalton Trans., 1973, 2487 
(struct) 

C11H13Sc Sc-00002 
Bis(.,S-2,4-cyclopentadien-1-yl)methylscandium, 9CI 

M 190.180 
Py complex: [60936-88-1]. 
C1~1sNSc M 269.281 
Pale-yellow solid. Sol. toluene. Py removable in vacuo; 
Py-free product not fully characterised. 

Holton, J. et at, J. Chern. Soc., Chem. Commun., 1976,480 
(synth, ir) 

Holton, J, et al, J. Chem. Soc., Dalton Trans., 1979,54 (synth, 
ir, nmr) 

C13H13Sc Sc-00003 
( rf-1,3,5, 7-Cyclooctatetraene)( .,S-2,4-cyclopentadien-1-yl)­

scandium, 9CI 

[ 60830-03-7] 

@-So@ 
M 214.202 
Yellowish-white cryst. Sol. Et20, THF. BPo.t 120° subl. 

Rather air-sensitive. 
Westerhof, A. et at, J. Organomet. Chern., 1976, 116,319 

(synth, ir, ms) 

C14H11AISc Sc-00004 
Bis(2,4-cyclopentadien-1-yl)(dimetbylaluminum)di-p.-metbyl­

scandium 
[60475-11-8] 

M 262.265 

~Me 
~/' 

Sc A1Me2 

@ ' / Me 

Pale-yellow cryst. Sol. C6H6, toluene, CH2Ch. Mp 110-
80. Air-sensitive. 

Sc-oooot-Sc-60008 

Holton, J. eta/, J. Chem. Soc., Dalton Trans., 1979,45 (synth, 
ir, nmr, cmr) 

CtsHtsSc 
Tris(.,S-2,4-cyclopentadien-1-yl)scandium 

Tricyclopentadienylscandium 

Sc-00005 

[1298-54-0] 

M 240.239 
Straw cryst. Sol. Py, THF, dioxan. Mp 240°. Dec. by 

water. Subl. at 200-50° in vacuo. 
Birmingham, J.M. et al,J. Am. Chem. Soc., 1956,78,42 

(synth) 
Reid, A.F. et at, lnorg. Chern., 1966,5, 1213 (synth) 
Atwood, J.L. et at, J. Am. Chem. Soc., 1973,95, 1488 (struct) 

CtsHtsSc 
Tripbenylscandium, 8CI 

Scandium triphenyl 

Sc-00008 

[21500-33-4] 

M 276.272 
Yellow-brown powder. Sol. THF. Mp > 140°. Pyrophoric 

in air. 
Hart, F.A. eta/, J. Organomet. Chern., 1970,21, 147 (synth, ir) 

Ct9H11NSc Sc-00007 
Bis(.,S-2,4-cyclopentadien-1-yl)[l-[(dimethylamino)methyl]­

pbenyl-C,N]scandium 
[ 68878-72-8] 

M 309.345 
White cryst. Sol. Et20. Mp 150°. Very air-sensitive. 
Manzer, L.E., J. Am. Chern. Soc., 1978, 100, 8068 (synth, nmr) 

C:ztHs,ScS~ 
Tris[bis(trimetbylsilyl)metbyl]scandium 

Sc-00008 
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Sc[CH(SiMe3hh 
M 523.150 
Bis-THF complex: (53659-74-8]. 

C19H730:zScSi6 M 667.363 
White cryst. Air-sensitive. 

Barker, G.K. eta/, J. Organomet. Chem., 1974,76, C45 (synth, 
pmr) 



C22Hu;BScSi4 Sc-00009 
Bis[ ( 1,2,3,4,5-'1 )-1,3-bis( trimethylsilyl)-2,4-cy clopentad­

ien-1-yl]tetrahydroboratoscandium 

SiMe3 

Me3sl§>. /H', 
Sc BH2 

Me3Si© 'H~ 

SiMe3 

M 458.555 
White cryst. Sol. pentane, THF. Mp 82-4°. 
Lappert, M.F. et a/, J. Chern. Soc., Chern. Commun., 1983, 206 

(synth, cryst struct, cmr, nmr, ir) 

C22H420ScSi4 Sc-00010 
Bis[1,3-bis(trimethylsilyl)cyclopentadienyl]chloroscandium 

SiM~ SiMe3 

Me3sl§). /Cl" @siMe3 

Sc Sc 
Me3Si© c( <:§tiMe3 

SiMe3 SiMe3 

M 499.325 
Bridged dimer. 
Dimer: [81507-53-1]. 

C-Wi84Ci:zSczSis M 998.649 
Colourless cryst. Sol. toluene, THF. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1981, 
1190 (synth, struct) 

C24H1sSc 
Tris(phenylethynyl)scandium, set 

[21500-34-5] 

(PhC=ChSc 

M 348.338 

Sc-00011 

Dark-brown solid. Sol. THF. Mp >250°. Pyrophoric in 
air. 

Hart, F.A. eta/, J. Organomet. Chern., 1970,21, 147 (synth, ir) 

C24Hw>Sc Sc-00012 
Bis( 'ls-2,4-cyclopentadien-1-yl)[(diphenylphosphinidenio )bis­

(methylene)]scandium, IJCI 

[59982-77-3] 

M 388.383 
Reacts with cyclohexanone to give methylenecyclohexane 

quantitatively (more reactive than Ti,V analogues). 
Pale-yellow cryst. Sol. Et20. Very air-sensitive. 

Manzer, L.E., Inorg. Chern., 1976, 15,2567 (synth, nmr) 

Sc-00009- Sc-00014 

C27H36N~c Sc-00013 
Tris[2-[ ( dimethylamino )methyl]phenyl-C,N]scandium 

[65521-47-3] 

M 447.557 
White solid. Sol. hot THF. Mp 180-2°. Pyrophoric in air. 

Dec. by MeOH and CH2C12• 

Manzer, L.E., J. Am. Chern. Soc., 1978, 100, 8068 (synth, nmr) 

C27H36N~c Sc-00014 
[Tris(2-( dimethylamino )phenyl]methyl-C, N)scandium 

Tris(2-dimethylaminobenzyl)scandium 

[ 64061-48-9] 

M 447.557 
Ethylene polymerisation catalyst. Pale-yellow cryst. Sol. 

THF, toluene. Mp 115-8°. Extremely air-sensitive. 
U.S.P., 597 981, (1977); CA, 88,62468 (use) 
Manzer, L.E., J. Am. Chern. Soc., 1978, 100, 8068 (synth, nmr) 
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Sm Samarium S. A. Cotton 

Samarium (Fr., Ger.), Samaria (Sp., Ita!.), CaMapHH (Samarii) (Russ.), -tf'? 1) '/.b. (Japan.) 

Atomic Number. 62 

Atomic Weight. 150.4 

Electronic Configuration. [Xe] 4.[6 6s2 

Oxidation States. +2 (unusual), +3 (common). 

Coordination Number. 6 or greater. 

Colour. Sm(III) organometallics are yellow or orange whilst 
those of Sm(II) are purple. 

Availability. Commonly available materials are Sm20 3 and 
anhydrous SmC13. See also under Lanthanum. 

Handling. See under Lanthanum. 

Toxicity. As for Lanthanum. 

Isotopic Abundance. 144Sm, 3.1%; 150Sm, 7.4%; 152Sm, 26.7%; 
154Sm, 22.7%. 

Spectroscopy. 1H nmr spectra of Sm(III) compounds (4j5) 
show lines with paramagnetic shifts. M6ssbauer spectroscopy 
is potentially a tool for studying compounds of 149Sm (t 1; 2 ~ 
4 X 1014 y). 
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Analysis. See under Lanthanum. 

References. See under Lanthanum. 



CsHsChSm Sm-00001 
Dichloro( 715-2,4-cyclopentadien-1-yl)samarium, 9CI 

Cyc/opentadienylsamarium dichloride 

(CsHs)SmCiz 

M 286.361 
Tris-THFadduct: [52679-41-1]. 
C17H19C}:zO~m M 502.680 
Beige cryst. Darkens > 50°. Extremely air-sensitive. 
Struct. probably resembles Dichloro(175-2,4-
cyclapentadien-l-yl)erbium. 

Manastyrskyj, S. eta/, lnorg. Chern., 1963, 2, 904 (synth) 

C~tsSmeee 
Hexamethylsamarate(3-) 

SmMe6eee 

M 240.568 (ion) 

Sm-00002 

Tris [ (tetramethylethylenediamine )lithium] salt: 
[76206-90-1]. 
Cz4H66LiJN~m M 610.009 
Yellow solid. Sol. Et20. Mp 85-8° dec. Extremely air­
and moisture-sensitive. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981, 20, 
120 (synth) 

CsHsCISm Sm-00003 
Chloro( cyclooctatetraene)samarium 

Di- J.L-chlorobis( 178-1 ,3 ,5 ,7 -cyc/ooctatetraene )disamariu­
m 

@-sma 
M 289.964 
THF complex: [52679-44-4]. 
CJ:zH48CizO~mz M 868.355 
Purple cryst. Sol. dioxan, THF. Mp > 345°. Dimeric; 
struct. may resemble Chloro(cyclooctatetraene)­
cerium. 

Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973,95, 8650 (synth, 
ir, uv, props) 

CtoHtoCISm Sm-00004 
Chlorobis( ,.,S-2,4-cyclopentadien-1-yl)samarium, 9CI 

Chlorodicyc/opentadienylsamarium. Dicyclopentadi­
enylsamarium chloride 

M 316.002 
Dim eric. 
Dimer: [56200-25-0]. Di-J,L-chlorotetrakis(TJ5-2 ,4-cy­

c/opentadien-1 -yl)disamarium. 
CzoHzoCI:zSmz M 632.004 
Yellow solid. Sol. THF. Mp >200° dec. Sub!. in 
vacuo. Air-sensitive. iJ.eff = 1.621-Ls· 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963, 85, 672 (synth, ir) 
Marks, T.J. eta/, lnorg. Chern., 1976, 15, 1302 (synth) 

Sm-00001 - Sm-00008 

CtoHtoSm 
Bis( 715- 2,4-cyclopentadien-1-yl)samarium 

Dicyclopentadienylsamarium 

M 280.549 
THF complex: 

@-sm-@ 

C14H1sOSm M 352.656 
Purple solid. Pyrophoric in air. llerr = 3.6J.Ls. 

Sm-00005 

Watt, G.W. eta/, J. Am. Chern. Soc., 1969,91,775 (synth, ir) 

C12Ht4CISm Sm-00006 
Chlorobis[ ( 1,2,3,4,5-71 )-1-methyl-2,4-cyclopentadien-1-yl]sa­

marium 

M 344.056 
THF adduct: [84623-27-8]. 

C16H22CIOSm M 416.162 
Orange cryst. Sol. toluene, TH F. Extremely air- and 
moisture-sensitive. 

Evans, W.J. eta/, Organometallics, 1983, 2, 709 (synth, nmr, 
cmr, ir) 

C 13H 13Sm Sm-00007 
(718-1,3,5, 7-CyclooctatetraeneX1J5-2,4-cyclopentadien-1 -yl)­

samarium, 9CI 

[52668-27-6] 

@-sm@ 
M319.606 
Cryst. Sol. THF. Extremely air-sensitive. Forms THF ad­

ducts. 
Jamerson, J.D. eta/, J. Organomet. Chern., 1974,65, C33 

(synth) 

Ct4H2tSiSm Sm-00008 
Bis( 175- 2,4-cyclopentadien-1-yl)[ ( trimethylsilyl)methyl]sa­

marium 
[82293-73-0) 

M 367.765 
Colourless cryst. Sol. THF, toluene, C6H6. Mp <50° dec. 

Extremely sensitive to moisture and oxygen. 
Schumann, H. et a/, Organometal/ics, 1982, I, 1194 (synth, ir) 
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CtsHtsSm Sm-00009 
Tris(715-2,4-cyclopentadien-1-yl)samarium, 9CI 

Tri-1r-cyclopentadienylsamarium, SCI 

[ 1298-55-1] 

M 345.644 
Orange cryst. Sol. THF. Mp 365°. Sub\. at 200-50° in 

vacuo, hydro\. by H 20. 
Cyclohexylisocyanide adduct: [37299-04-0]. Sol. C6H6. 

Mp 148°. 
Wilkinson, G. eta/, J. Am. Chern. Soc., 1954,76,6210 (synth) 
Reid, A. F. eta/, Jnorg. Chern., 1966,5, 1213 (synth) 
Wong, C.-H. eta/, Acta. Crystal/ogr., Sect. B, 1969, 25, 2580 

(struct) 
Thomas, J.L. eta/, J. Organomet. Chern., 1970, 23,487 (ms) 
Von Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972,76, 

995 (ir) 

Ct6Ht~me Sm-00010 
Bis( 718-1 ,3,5, 7 -cyclooctatetraene )samarate( 1-), 9CI 

Dicyclooctatetraenesamarate(l-) 

M 358.662 (ion) 
K salt: [51177-55-0]. 

C16H16KSm M 397.761 
Brown solid. Sol. dioxan, THF. Mp > 345°. Extremely 
air- and moisture-sensitive. f..1. = 1.42f..I.B· 

Mares, F. eta/, J. Organomet. Chern., 1970,24, C68 (synth) 
Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973, 95, 8650 (synth, 

ir, nmr, uv) 

Ct~~me Sm-00011 
Tetra- tert-butylsamarate(1-) 

Tetrakis(l ,1-dimethy/ethy/)samarate(l-) 

M 378.820 (ion) 
Li salt, Tetra- TH F complex: [ 68868-92-8]. 

C32H68LiO,.Sm M 674.188 
Dark-gold solid. Sol. THF, EtzO. V. air- and moisture­
sensitive. f..l.eff = 2.1 f..I.B· 

Wayda, A.L. eta/, J. Am. Chern. Soc., 1978, 100, 7119 (synth, 
ir, pmr) 

Sm-00009 - Sm-00014 

C2oH30Sm Sm-00012 
Bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethy 1-2,4-cyclopentad­

ien-1-yl]samarium 

M 420.817 
Bis-THFcomplex: [79372-14-8]. 

C28H460zSm M 565.030 
Polymerises ethylene. Catalyses hydrogenation of 3-
hexyne-+ (Z)-3-hexene (>99%). Reacts with CO, 
NO. Purple cryst. f..l.eff = 3.6f..I.B· 

Evans, W.J. eta/, J. Am. Chern. Soc., 1981, 103, 6507 (synth, 
ir, uv, nmr, cmr, struct) 

C2oH3tSm Sm-00013 
Hydrobis(pentamethylcyclopentadienyl)samarium 

M 421.825 
Dimeric. 
Dimer: Di-f..l.-hydrotetrakis[(J ,2,3,4,5-TJ)-1 ,2,3,4,5-pen­

tamethyl-2 ,4-cyc/opentadien-1-yl]disamarium. 
C40H6zSmz M 843.650 
Red-orange prisms. Sol. toluene. f..l.eff = l.4f..I.B· Dec. 
after a few days in solid state. 

Evans, W.J. eta/, J. Am. Chern. Soc., 1983, 105, 1401 (synth, 
struct, ir, nmr) 

CnH2tCo04Sm Sm-00014 
[p-(Carbonyi-C,O)]tris[(1,2,3,4,5-71)-1-methyl-2,4-cyclopen-­

tadien-1-yl](tricarbonylcobalt)samarium 
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Co(C0)4·[H3CCsH4]3Sm 

M 558.699 
Dimeric. Bright-yellow solid. Sol. Et20, THF, insol. non­

polar solvs. Extremely sensitive to air and moisture. 
Crease, A.E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 

(synth, ir) 



C24H~m9 
Tetrakis(3,3-dimethyl-l-butynyl)samarate(l-) 

C(CH3h 
I 

m 
1 

(H3ChC-C=:C- Sm-C=:C-C(CH3h 
I c 
Ill 
c 
I 
C(CH3h 

M 474.908 (ion) 
Li salt, THF complex: [76565-28-1]. 

C28H44LiOSm M 553.956 

Sm-00015 

e 

Off-white solid. Sol. THF, pentane. f.leff = 1.66!-ls­
Evans, W.J. eta/, J. Organomet. Chern., 1980,202, C6 (synth, 

ir, cmr) 

C2sH26Fe02Sm Sm-00016 
IP-(Carbonyi-C,O)Jfris((l,2,3,4,5-'7)-1-methyl-2,4-cyclopen­

tadien-l-ylf carbonyl( '75-2,4-cyclopentadien-1-yl)iron ]­
samarium 

M 564.686 
Red solid. Sol. CH2Ch, THF. Destroyed by air and mois­

ture. Unstable above 120° at J0· 1mm. Cannot be subl. 
Crease, A.E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 

(synth, ir) 

C21H21Sm Sm-00017 
Triindenylsamarium 

Tris(l ,2,3,3a,7a-1] )-/ H-inden-1 -ylsamarium, 9CI 

[39358-33-3] 

M 495.823 
Deep-red cryst. Sol. C6H6. Air-sensitive. 
THF adduct: [22533-62-6]. 

C31Hz,OSm M 567.930 
Deep-red cryst. Sol. THF. Mp 185-200°. 1-l = 1.55!-ls­

Tsutsui, M. eta/,J. Am. Chern. Soc., 1969,91,3175 (nmr) 
Atwood, J.L. eta/, J. Am. Chern. Soc., 1973, 95, 1830 (synth, 

struct) 
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Sm-00015 - Sm-00018 

C36H46Sm2 Sm-00018 
Bis[f.1·(3,3-dimethyl-l-butyn-l-yl)]tetrakis(l,2,3,4,5-7]-l-me­

thyl-2,4-cyclopentadien-l-yl)disamarium 
[84642-15-9] 

M 779.479 
Reacts with HPPh2 to form (MeCsH4hSmPPh2. Yellow 

rectangular prisms (toluene). Sol. toluene, THF. V. 
air- and moisture-sensitive. 

Evans, W.J. eta/, Organometallics, 1983, 2, 709 (synth, ir, nmr, 
cmr, uv, cryst struct) 



Ta Tantalum J. A. Labinger 

Tantale (Fr.), Tantal (Ger.), Tantalo (Sp.), Tantalio (Ita!.), TaHTa.rr (Tantal) (Russ.), ~ / ~ Jv (Japan.) 

Atomic Number. 73 

Atomic Weight. 180.7479(3) 

Electronic Configuration. [Xe] 5d3 6s2 

Oxidation States. These range from- 3 (for Ta(CQ)53-) to 
+5, the more common values being -1, +1, +3, +4 and 
+5. 

Coordination Number. 3-8 for conventional ligands. 

Colour. Organotantalum compounds of oxidation state +4 
(d1) are highly coloured, often black. Those of even-electron 
oxidation states range from colourless (rare) through yellow 
to red and brown. 

Availability. The commonest starting material is TaC15• 

Handling. All organotantalum compounds require standard 
techniques for handling air-sensitive materials. 

Toxicity. Tantalum compounds in general are not especially 
toxic although the carbonyls must be considered highly toxic 
as are those of other metals. 

Isotopic Abundance. 181Ta, 99.988%. 

Spectroscopy. 181Ta (I = 1) has relative receptivity 0.036. The 
nucleus has been studied with little success since the quadru­
pole moment is so high at 3 X I0-24 cm2. 

Mass spectrometry ofTa compounds is straightforward as 
there is essentially only one naturally occurring isotope. 

Esr is a useful technique for the +4 (d1) oxidation state. 

Analysis. Tantalum may be determined gravimetrically. 
Niobium interferes but this is not a problem when assaying 
organometallic compounds. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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Ta-00001 - Ta-80040 Structure Index to Ta 

MeTaCI4 -¥X As Ta-00011 with [(H,C),CO],Ta[CHC(CH,),j 
I,X 
T~x R =Me 

Ta-G0001 Ta-00032 

x-a Ta-00022 

Me,TaCI3 Ta-00012 

* Ta-00002 
PhCH=TaCJ,(PMe3), 

As Ta-00010 with Ta-00023 Me--TD 
Me3TaCI2 

X =CO, Y =CI M~ ~ 

Ta-00013 As Ta-00012 with 
Ta-00003 

X=CO Ta-00033 

As Ta-00010 with Ta-00024 a 
X =CO, Y = H 

~> 
@-',X T~'X X Ta-00014 As Ta-00012 with 

x-a X= Me r. 
H-<['""" 'J.Me, 

Ta-00004 
Ta-00025 C(CH,), 

Cl_ )'Mo, 
Oc?T~~=C(CH,h Ta-00034 

TaMe, 

Ta-oooo5 Ta-00015 Me~e CO ~~e Cp" I /PJ (H 3C),CCH=Ta[CH2C(CH,)J), 
p ......... y .......... p 

Ta-00035 
Ta(C0)6e (OC)6 TaHgPh Mf" ~c: R CO ~:Me 

R=H 
Ta-00026 Ta-G0008 Ta-00016 

~n/Me 
Me_..P ~-Me 

As Ta-00004 with @/."' @ _.CNMo 
OC)-\a-CI 

X= Me Me_/ \-Me r. M{U"Me 
Ta-00007 

@'Mo @ 'cH,CH,CH, 
Ta-00038 

Ta-00017 Ta-00027 

a 
1--.I .. PMo, 

l$r,Ph Mo,P"'l'-o 

* ~p T~=C'HC(CH,lJ 

Cl CI--Ta--C 
Ta-00008 d'c' al'.;t,"· I 

Ta-00028 "" 
©-J;h, Ta-00018 Ta-00037 

T~'co As Ta-00026 with 
co R =Me 

Ta-00009 ~r.~) 
CH, ~,, 

Ta-00029 ~ {CHC(CH,)3 

H,C CH T ""'CHC(CH,h 
3 PMe1 

@?, Ta-00019 @H Ta-00038 

@~y @T\E<, 
(PhCH 2)4TaCI x-v-a 

~j>" Ta-00030 
Ta-00039 Ta-G0010 

~Me 

lJ(I a Cl 
Ta(CJ 12Ph)5 

~~R r@~:jr Ta-00020 Ta-00040 

©fll ©I\ 
Me: Me 

R•H @ ."--cH, Ta-00031 
Ta-G0011 T• 

@'H 

Ta-00021 
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CH3CI4Ta 
Tetrachloromethyltantalum 

Methyltetrachlorotantalum 
[ 41453-04-7] 

MeTaC14 

M 337.795 

Ta-00001 

Yellow cryst. by sub!. Sol. CH2Ch. Mp 50° dec. Bp0.1 
20° sub!. Dis proportionates in so1n. to Me2 TaCh and 
TaCls. 

Fowles, G.W.A. eta/, J. Chern. Soc., Dalton Trans., 1973,961 
(synth,pmr) 

Santini-Scampucci, C. eta/, J. Chern. Soc., Dalton Trans., 1973, 
2436 (synth, ir, pmr) 

C2H6CbTa 
Trichlorodimethyltantalum 

Dimethy/trichlorotantalum 
[ 41453-05-8] 

M317.376 

Ta-00002 

Yellow soln. in pentane. Sol. aliphatic hydrocarbons. 
Dis proportionates in soln. to MeTaC14 and Me3 TaCh. 

Fowles, G.W.A. eta/, J. Chern. Soc., Dalton Trans., 1973,961 
(synth, pmr) 

C3H9ChTa 
Dichlorotrimethyltantalum, 9CI 

Trimethyldichlorotantalum 
[3020-02-8] 

M 296.958 

Ta-00003 

Air- and moisture-sensitive volatile yellow solid. V. sol. 
org. solvs. 

Schrock, R.R. eta/, J. Am. Chern. Soc., 1978, 100,2389 (synth, 
pmr) 

CsHsCI4 Ta Ta-00004 
Tetrachloro( 715-2,4-cyclopentadien-1-yl)tantalum, 9CI 

Cyclopentadienyltetrachlorotantalum 
[ 62927 -98-4] 

M 387.854 

C1 
Jr:\t_ I /X 
~T~'X 

X 
X= C1 

Yellow solid (CH2Cb). Sl. sol. org. solvs., HMPA with 
some dec. Mp 190° dec. Bpo.os 230° sub!. 

Burt, R.J. eta/, J. Organomet. Chern., 1977, 129, C33 (synth, ir, 
ms) 

Cardoso, A.M. eta/, J. Chern. Soc., Dalton Trans., 1980, 1156 
(synth) 

Bunker, M.J. eta/, J. Chern. Soc., Dalton Trans., 1980,2155 
(synth) 

CsHtsTa 
Pentamethyltantalum 

[53378-72-6] 

Ta-00005 

Ta-00001 - Ta-00009 

TaMes 

M 256.121 
Yellow cryst. (Et20), dec. at r.t. Mp 0°. 

t> May dec. violently 
Galyer, L. eta/, J. Chern. Soc., Chern. Commun., 1975, 497 (pe) 
Schrock, R.R., J. Organomet. Chern., 1976, 122, 209 (synth, 

pmr, ms, haz) 

C606Ta9 

Hexacarbonyltantalate(1-) 
Ta-00006 

Ta(C0)6e 

M 349.010 (ion) 
Tetraphenylarsonium salt: [57288-89-8]. 

C30HzoAs06Ta M 732.354 
Yellow cryst. (diglyme aq.). Sol. polar org. solvs. Mp 
193-4° dec. 

Wrighton, M.S. et a/,lnorg. Chern., 1976, IS, 434 (uv) 
Inorg. Synth., 1976, 16,68 (synth, ir) 

CsHt4CITa Ta-00007 
Chloro( .,s.2,4-cyclopentadien-1-yl)trimethyltantalum, 9CI 

Cyclopentadienyltrimethylchlorotantalum 
[ 49598-13-2] 
As Tetrachloro(175-2,4-cyclopentadien-1-yl)tantalum, Ta-

00004 with 

X=Me 

M 326.600 
Orange needles (toluene). Sol. aromatic hydrocarbons. 

Sl. dec. at 25°. 
Schrock, R.R. eta/, J. Am. Chern. Soc., 1978, 100, 2389 (synth, 

pmr) 

CsHnCbPzTa Ta-00008 
Trichloro( 711-ethene )bis(trimethylphosphine)tantalum, 9CI 

(Ethylene) trichlorobis ( trimet hylphosphine )tantalum 
[71860-94-1] 

M 467.516 
Royal-blue solid (Et20). Sol. aromatic hydrocarbons, 

Et20. 
Sattelberger, A.P. eta/, J. Am. Chern. Soc., 1980, 102,7111 

(synth, nmr) 
Rocklage, S.M. eta/, J. Am. Chern. Soc., 1981,103, 1440 

(synth, nmr, uv) 

C9H504Ta Ta-00009 
Tetracarbonyl( .,S-2,4-cyclopentadien-1-yl)tantalum, 9CI 

Cyclopentadienyltetracarbonyltantalum 
[32628-95-8] 

M 358.084 
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Ruby-red cryst. by subl. Mp 171-3°. Sublimes at 30-
400/0.0001 mm. 

Werner, R.P.M. eta/, lnorg. Chem., 1964,3,298 (synth, ir) 
Nesmeyanov, A.N. eta/, Zh. Strukt. Khim., 1972, 13, 1033; 

CA, 78, 90759 (cmr) 

C1oH1oChTa Ta-00010 
Dicblorobis(1J5-2,4-cyclopentadien-l-yl)tantalum, 9CI 

Bis(cyclopentadienyl)dichlorotantalum 
[54039-37-1] 

X=Y=Cl 

M 382.043 
Brown cryst., mod. air-stable. Sol. toluene, CH2Cb, 

Me2CO. Bpo.ooJ 222° subl. 
Green, M.L.H. eta/, J. Organomet. Chem., 1978, 161, C25 

(synth) 
Bunker, M.J. eta/, J. Chem. Soc., Dalton Trans., 1980, 2155 

(esr) 

C,oH13Ta 
Bis( cyclopentadienyl)tribydrotantalum 

Dicyclopentadienyltrihydrotantalum 
[12117-02-1] 

R=H 

M 314.161 

Ta-00011 

White cryst. Sol. C6H 6. Mp 187-9° dec. Bp0,01 120° subl. 
Green, M.L.H. eta/, J. Chem. Soc. (A), 1961,4854 (synth, 

pmr, ir) 
Wilson, R.D. eta/, J. Am. Chem. Soc., 1977,99, 1775 (struct) 
Green, M.L.H. eta/, J. Organomet. Chem., 1978, 161, C25 

(synth) 

C,oH1sCI4Ta Ta-00012 
Tetracbloro[( l,2,3,4,5-1J}-l,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-l-yl]tantalum 
Pentamethylcyclopentadienyltetrachlorotantalum 
[71414-47-6] 

M 457.988 
Yellow needles (C6H 6). Sol. aromatic hydrocarbons, 

insol. aliphatic hydrocarbons. Dec. > 250°. 
McClain, S.J. eta/, J. Am. Chem. Soc., 1979, 101, 4558 (synth, 

pmr, ir) 
Herrmann, W.A. eta/, Chem. Ber., 1981, 114, 3558 (synth) 

Ta-00010 - Ta-00016 

C11H 10CI0Ta Ta-00013 
Carbonylchlorobis( 715- 2,4-cyclopentadien-l-yl)tantalum 

Bis(cyclopentadienyl)chlorocarbonyltantalum 
[69593-26-6] 
As Dichlorobis(775-2,4-cyclopentadien-l-yl)tantalum, Ta-

00010 with 

X= CO, Y = Cl 

M 374.600 
Grey-green solid (toluene). Sol. toluene, THF. Mp 221°. 
Klazinga, A.H. eta/, J. Organomet. Chem., 1979, 165, 31 

(synth) 

CnH110Ta Ta-00014 
Carbonylbis(715-2,4-cyclopentadien-l-yl)hydrotantalum, 9CI 

Bis(cyclopentadienyl)hydro(carbonyl)tantalum 
[11105-69-4] 
As Dichlorobis( 775-2,4-cyclopentadien-1-yl)tantalum, Ta-

00010 with 

X= CO, Y = H 

M 340.155 
Green cryst. (toluene). Sol. toluene, THF. Mp 157°. Dec. 

at 219°. 
Klazinga, A. H. eta/, J. Organomet. Chern., 1979, 165, 31 

(synth, ir, pmr) 
Klazinga, A.H. eta/, J. Organomet. Chern., 1980, 194, 309. 

CnH2sChP2Ta Ta-00015 
Trichloro(2,2-dimethylpropylidene )bis( trimethylphosphine }­

tantalum, lOCI 
Bis ( t rimet h y I phosphine )neopent yl idenetri chlorot antalu­
m 
[70083-62-4] 

C1 PMe, ' / Cl / T\=CHC(CH3h 
C1 PMe3 

M 509.597 
Mixt. of isomers. Purple-pink fibres (Et20). Sl. sol. 

pentane, Et20. 
Rupprecht, G.A. eta/, J. Am. Chern. Soc., 1980, 102,6236 

(synth, nmr, ir) 

C12HsHg06 Ta 
Hexacarbonyl(phenylmercury )tantalum 

Ta-00016 
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(OC)6 TaHgPh 

M 626.706 
Orange-red plates. Sol. CH2Ch. Mp 65-8° dec. 
Keblys, K.A. eta/, lnorg. Chern., 1964, 3, 1646 (synth) 
Davison, A. eta/, J. Organomet. Chern., 1972,36, 113 (ir) 



CnHtsTa Ta-00017 
Bis( .,S-2,4-cyclopentadien-1-yl)methyl(methylidene )tanta­

lum, 9CI 

[57913-16-3] 

M 340.198 
First isol. methylidene complex. Greenish-white cryst. 

(toluene), dec. slowly at r.t. Sol. aromatic hydrocar­
bons. 

Guggenberger, L.J. eta/, J. Am. Chern. Soc., 1975,97,6578 
(struct) 

Schrock, R.R. eta/, J. Am. Chern. Soc., 1978, 100, 2389 (synth, 
ir, pmr) 

CnHt9CizTa Ta-00018 
Dichloro( 112-ethene )( rf'-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­

tadien-1-yl)tantalum, 9CI 
( Pentamet h ylcyclopentadienyl)dichloro (ethylene) tanta­
lum 
[71414-49-8] 

M 415.136 
Olefin dimerisation catalyst. Purple cryst. (toluene). Sol. 

aromatic hydrocarbons. 
McLain, S.J. eta/, J. Am. Chern. Soc., 1979, 101,4558 (synth, 

nmr, struct) 
McLain, S.J. eta/, J. Am. Chern. Soc., 1980, 102, 5610 (use) 

C13HtsTa Ta-00019 
Bis( 115- 2,4-cyclopentadien-1-yl)( -q3-2-propenyl)tantalum, 9CI 

Allylbis(cyclopentadienyl)tantalum 
[54039-40-6] 

M 352.209 
Green cryst. by sub!. Sol. pentane. BPo.l 130° sub!. 
van Baalen, A. eta/, J. Organomet. Chern., 1974,74, 245 (synth, 

ir,pmr, ms) 

Ta-00017 - Ta-00024 

CtJ1111ChN2Ta Ta-00020 
(2,2'-Bipyridine-N,N')dichlorotrimetbyltantalum, 9CI 

Trimethyldichloro(2 ,2'-bipyridyl)tantalum 
[50589-81-6] 

M 453.145 
Yellow cryst. (CH2Ciz). 
Drew, M.G.B. eta/, J. Chern. Soc., Dalton Trans., 1973, 1830 

(struct) 
Fowles, G.W.A. eta/, J. Chern. Soc., Dalton Trans., 1974, 1080 

(synth, ir, pmr) 

CtJII17Ta 
Bis(cyclopentadienyl)hydropropenetantalum 

[68586-68-5] 

Ta-00021 

M 354.225 
Yellow cryst. (pentane). Mp 109°. Dec.> 125°. 
Klazinga, A.H. et a/, J. Organomet. Chern., 1978, 157, 413 

(synth, nmr) 
Klazinga, A.H. eta/, J. Organomet. Chern., 1979, 165, 31. 

C13H19Ta Ta-00022 
Bis(f15-2,4-cyclopentadien-1-yl)trimetbyltantalum, 9CI 

[ 61649-18-1] 
As Bis(cyclopentadienyl)trihydrotantalum, Ta-00011 

with 

R=Me 

M 356.241 
White cryst. (toluene), thermally unstable. Sol. aromatic 

hydrocarbons. 
Schrock, R.R. eta/, J. Am. Chern. Soc., 1978, 100, 2389 (synth, 

pmr) 

CtJII24ChP2Ta Ta-00023 
Benzylidenetricblorobis(trimetbylpbospbine )tantalum 

Trichloro(phenyl meth ylidene )his ( trimeth ylphosphine )­
tantalum 
[77026-98-3] 

PhCH TaCh(PMe3h 

M 529.587 
Exists as mixt. of isomers. Green cryst. (C6H6). Sol. polar 

org. solvs. 
Rupprecht, G.A. eta/, J. Am. Chern. Soc., 1980, 102, 6236 

(synth, nmr, ir) 

Ct4Hts04Ta Ta-00024 
Tetracarbonyl[( 1,2,3,4,5-fl)-1,2,3,4,5-pentametbyl-2,4-cy­

clopentadien-l-yl]tantalum 
Pentamethylcyclopentadienyltetracarbonyltantalum 
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As Tetrachloro[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]tantalum, Ta-00012 with 

X=CO 

M 428.218 
Orange-yellow needles (C6H6). Sol. aromatic hydrocar­

bons. Mp 136-9°. 
Herrmann, W.A. eta/, Chem. Ber., 1981, 114, 3558 (synth, ir, 

pmr) 

Ct4Hz,Ta Ta-00025 
[( 1,2,3,4,5-'1)-1,2,3,4,5-Pentametbyl-2,4-cyclopentadien-

1-yl]tetrametbyltantalum, 9CI 

[71763-35-4] 
As Tetrachloro[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-I-yl]tantalum, Ta-00012 with 

X=Me 

M 376.3I5 
Yellow cryst. (pentane). Sol. pentane, Et20. 
Wood, C.D. eta/, J. Am. Chem. Soc., 1979, 101,5421 (synth) 

Ct4H33TaOzP4 Ta-00026 
Dicarbonylbis[ 1,2-etbanediylbis[dimetbylphosphine ]-P,P']­

hydrotantalum, 9CI 
Dicarbonylhydrobis [bis(dimethylphosphino )ethane ]tan­
talum 
[62050-78-6] 

Me Me 
M~l CO !_....Me 

Cp'-..J /p) 
p/ TI~"'P 

M...-1 coi'Me 
eMe R Me 

R=H 

M 538.256 
Orangecryst. (hexane). Mp 140-4I 0 • 

Tebbe, F.N., J. Am. Chem. Soc., 1973,95,5823 (synth, ir} 
Meakin, P. eta/, /norg. Chem., 1974, 13, 1025 (nmr, struct} 
Bond, A.M. et al,lnorg. Chem., 1980, 19, 1760. 

CtsHzoNTa Ta-00027 
Dis( ,S-2,4-cyclopentadien-1-yl)(isocyanomethane )propyltan­

talum 
Bis( cyclopentadienyl)propyl (methyl isocyanide)­
tantalum 
[74909-9I-4] 

M 395.278 
Red-brown cryst. (pentane). Mp I 04°. Dec. at Ill o. 

Klazinga, A.H. eta/, J. Organomet. Chem., 1980, 192, 75 
(synth, ir, nmr) 

Ta-00025 - Ta-00031 

CtsH2sCizTa Ta-00028 
Dichloro(2,2-dimethylpropylidene~(1,2,3,4,5-'l)-1,2,3,4,5-pe­

ntamethyl-2,4-cyclopentadien-1-yl]tantalum, 9CI 
(Pentamer hylcyclopentadienyl)dichloro( neopentylidene )­
tantalum 
[71414-58-9] 

M 457.216 
Red oil (pentane). 
Wood, C.D. eta/, J. Am. Chem. Soc., 1979, 101, 3210 (synth, 

nmr) 

CtsH3sTa02P4 Ta-00029 
Dicarbonylbis[1,2-ethanediylbis[ dimethyl phosphine]-P,P']­

methyltantalum, 9CI 
Methyldicarbonylbis [bis(dimethylphosphino )ethane]­
tantalum 
[61916-37-8] 
As Dicarbonylbis[ I ,2-ethanediylbis[ dimethylphosphine]­

P,P']hydrotantalum, Ta-00026 with 

R =Me 

M 552.283 
Yellow cryst. (toluene). 
Datta, S. eta/, Jnorg. Chem., 1977, 16, 1134 (synth, nmr, ir) 
Bond, A.M. eta/, Inorg. Chem., 1980, 19, 1760. 

Ct6H26PTa Ta-00030 
Dis( 'Is_ 2,4-cyclopentadien-1-yl)hydro( triethylphosphine )tan­

talum, lOCI 

[11105-81-0] 

M 430.303 
Red cryst. (pentane). Sol. aromatic hydrocarbons. 
Barefield, E.K. eta/, J. Am. Chem. Soc., 1970, 92, 5234 (synth, 

pmr) 
Klazinga, A.H. eta/, J. Organomet. Chem., 1978, 157,413 

(synth) 

C1~26P2Tae Ta-00031 
Dis( 775-2,4-cyclopentadien-1-yl)( 1 ,2-ethanediylbis[ dimethyl­

phosphine]-P, P']tantalum( 1 + ), 9CI 
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Bis(cyclopentadienyl) [bis(dimethylphosphino )ethane]­
tantalum(]+) 

M 461.277 (ion) 
Chloride: [66632-54-0]. 

Ct6H26CIP2Ta M 496.730 



Red cryst. (CH2CI2jheptane). 
Foxman, B.M. eta/, Inorg. Chern., 1978, 17,2311 (nmr, struct) 

Ct1H3,03Ta Ta-00032 
(2,2-Dimethylpropylidene)tris(2-methyl-2-propanolato)tanta­

lum, 9CI 
Tris( tert-butoxy )(2 ,2-dimethy/propy/idene )tantalum 
[76992-41-1] 

M 470.425 
Olefin metathesis catalyst. Orange oil (Et20). 
Rocklage, S.M. eta/, J. Am. Chern. Soc., 1981, 103, 1440 

(synth, cmr, use) 

CtsHzsTa Ta-00033 
( 712- Benzyne )dimethy I[ ( 1 ,2,3,4,5-7] )-1 ,2,3,4,5-pentameth­

yl-2,4-cyclopentadien-1-yl]tantalum, 9Cl 
( Pentamet h ylcyclopentadienyl)dimet hyl ( 112-benzyne )­
tantalum 
[69302-77-8] 

M 422.343 
Yellow cryst. (pentane), mod. air-stable. 
McLain, S.J. eta/, J. Am. Chern. Soc., 1979, 101, 263 (synth, 

nmr) 
Churchill, M.R. eta/, lnorg. Chern., 1979, 18, 1697 (struct) 

CzoH33PTa Ta-00034 
(2,2-Dimethylpropylidene )-7]2-ethene( ,S-pentamethyl-2,4-cy­

clopentadien-1-yl)( trimethylphosphine )tantalum 
(Pentamet h ylcyclopentadienyl) (neopentylidene) (ethyl­
ene )(trimethylphosphine )tantalum 

M 490.442 
No phys. details recorded. 
Schultz, A.J. eta/, J. Am. Chern. Soc., 1981, 103, 169 (nd, 

struct) 

CzoH43Ta Ta-00035 
Tris(2,2-dimethylpropyl)(2,2-dimethylpropylidene )tantalum, 

9CI 
Tris(neopentyl)neopentylidenetantalum 
[ 54294-45-0] 

(H3C)JCCH Ta[CHzC(CH3hb 

M 464.508 
First non-heteroatom stabilised alkylidene complex isol. 

Orange cryst. (Et20); highly air-sensitive. Sol. 
nonpolar or g. solvs. M p 71 °. 

Ta-00032 - Ta-00038 

Schrock, R.R. eta/, J. Am. Chern. Soc., 1978, 100,3359 (synth, 
nmr) 

CzzH40CIP4Ta Ta-00038 
Cblorobis[1,2-etbanediylbis[ dimethyl phosphine]-P,P'Xtf­

naphthalene)tantalum, 9Cl 
( 714-Naphtha/ene )ch/orobis [ bis(dimethy/phosphino )eth­
ane] tantalum 
[64367-79-9] 

Me,.--.. Me "' \/ OOMe-\ l-Me 
Ta-Cl 

1\ Me_p p-Me 
/\.._)"-

Me Me 

M 644.854 
Red cryst. (toluene). Sol. toluene, sl. sol. pentane. 
Albright, J.O. eta/, J. Am. Chern. Soc., 1979, 101,611 (synth, 

nmr, struct) 
Bond, A.M. eta/, Inorg. Chern., 1980, 19, 1760 (props) 

C24HzsCizTa Ta-00037 
Dicbloro( diphenylacetylene )[ ( 1 ,2,3,4,5-7] )-1 ,2,3,4,5-pentam­

etbyl-2,4-cyclopentadien-1-yl]tantalum 
(Pentamethylcyclopentadienyl)dichloro(diphenyla­
cetylene )tantalum 
[7 55 22-28-0 l 

M 565.315 

*,Ph CI--Ta--C 
I\# 

Cl ~ 
Ph 

Orange cryst. (toluene). Sol. toluene, CH2Cl2, insol. 
pentane. 

Smith, G. eta/, Inorg. Chern., 1981, 20, 387 (synth, nmr, struct) 

CzsH49PzTa Ta-00038 
Bis(2,2-dimetbylpropylidene)(2,4,6-trimethylphenyl)bis(tri­

methylphosphine)tantalum, 9CI 
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M esitylbis(neopentylidene )bis(trimethylphosphine )tant­
alum 
[69552-43-8] 

M 592.558 
Yellow cryst. (Et20). Sol. pentane, Et20. 
Churchill, M.R. eta/, Inorg. Chern., 1979, 18, 1930 (struct) 
Fellmann, J.D. eta/, J. Am. Chern. Soc., 198 I, 103, 5752 (synth, 

nmr) 



CzaHzaCITa - CasHas Ta 

C23H28C1Ta 
Tetrabenzylcblorotantalum 

Ch/orotetrakis(phenylmethyl)tantalum 
[7 4920-40-4] 

(PhCHz)4TaCl 

M 580.930 

Ta-00039 

Red cryst. (C6H 6), thermally unstable. Sol. aromatic hy­
drocarbons. 

Messerle, L.W. eta/, J. Am. Chern. Soc., 1980, 102,6744 
(synth, nmr) 
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Ta-00039 - Ta-00040 

C3sH3sTa 
Pentabenzyltantalum 

Pentakis(phenylmethyl)tantalum 
[62044-68-2] 

M 636.609 

Ta-00040 

Red cryst. (toluene). Sol. aromatic hydrocarbons. Dec. at 
80° in soln., sub!. with dec. 

Schrock, R.R., J. Organomet. Chern., 1976, 122, 209 (synth, 
pmr, ms) 



Tb Terbium S. A. Cotton 

Terbium (Fr., Ger.), Terbio (Sp., Ita!.), Tep611i1 (Terbii) (Russ.), 7 Jv ~ '7 A (Japan.) 

Atomic Number. 65 

Atomic Weight. 158.9254 

Electronic Configuration. [Xe] 4j9 6s 2 

Oxidation State. + 3 

Coordination Number. 6 or greater. 

Colour. Colourless or yellow. 

Availability. The available starting materials are Tb40 7 and 
anhydrous TbCb and are expensive. See also the section under 
Lanthanum. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 

Isotopic Abundance. I59Tb, 1 00%. 

Spectroscopy. Very few data are available for 1H nmr spectra, 
but compounds of the paramagnetic Tb(Ill) species give large 
paramagnetic shifts with considerable line-broadening. See 
also under Lanthanum. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. Also, for 1 H nmr 
spectra: 

Schumann, H. eta/., Z. Anorg. Allg. Chern., 1976,426, 
127. 

Schumann, H. eta/., Z. Naturforsch., B, 1981,366, 1244. 
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CuH33Tb 
Tri!:((trimethylsilyl)methyl]terbium 

Tb(CH2SiMe3h 
M 336.318 

Tb-00001 

Bis-THF complex: [67483-82-3]. Bis(tetrahydrofuran)­
tris [ (trimethy/silyl)methyl] terbium. 
CzoH490:zSi3Tb M 564.788 
Colourless cryst. Sol. hexane. Mp 50-4°. Air-sensitive 
in so ln. but stable as large cryst. #'err 9 .12~to. 

Atwood, J.L. eta/, J. Chern. Soc., Chern. Commun., 1978, 141 
(synth, ir) 

CtsfltsTb 
Tris(.,S-2,4-cyclopentadien-1-yl)terbium, 9CI 

Tricyclopentadienylterbium 
[ 1272-25-9] 

M 354.209 

Tb-00002 

Colourless cryst. Sol. THF. Mp 316°. Subl. at 230° in 
vacuo. Hydrol. by H20. #Lcff = 8.9~tB· 

Jsocyanocyclohexane adduct: [12098-34-9]. Tris('TJ5-

2 ,4-cyc/opentadien-I -yl)isocyanocyclohexaneterbium. 
CuHuNTb M 463.380 
Colourless cryst. Sol. C6H6. Mp 162°.#Lerr = 10.1~to. 
Subl. in vacuo at 150°. 

Fischer, E.O. eta/, Angew. Chern., 1964,76, 52 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1965, 3, 181; 1966, 6, 

141 (synth) 
Laubereau, P.G. eta/, Jnorg. Chern., 1970, 9, I 091 (synth) 
Aleks;lDyan, V.T. eta/, J. Organomet. Chern., 1977, 131,251 

(raman) 

Th-00001 - Th-00005 

Ct'"t6Tb6 Tb-00003 
Bis( ,S-1,3,5, 7 -cyclooctatetraene)terbate( 1-), 9CI 

Dicyclooctatetraeneterbate(J-) 

[Tb(CsHsh] 6 

M 367.228 (ion) 
K salt: [51177-57-2]. 

Ct6Ht,KTb M 406.326 
Yellow-brown solid. Sol. THF. Mp > 345°. Extremely 
air- and moisture-sensitive. It = 9.86~t8 . 

Mares, F. eta/, J. Organomet. Chern., 1970,24, C68 (synth) 
Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973,95,8650 (synth, 

ir, nmr, uv) 

C:z,Hll Tb Tb-00005 
Triindenylterbium, SCI 

Tris(J ,2,3,3a,7a-'TJ )-/ H-inden-1 -ylterbium 

M 504.388 
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May be a mono- or a trihapto complex. 
THF adduct: [22877-87-8]. 

C3tH:z90Tb M 576.495 
Pale yellow. It = 9.43~ta· 

Tsutsui, M. eta/, J. Am. Chern. Soc., 1969,91, 3175 (synth) 



Tc Technetium M. Green 

Technetium (Fr.), Technetium (Ger.), Technecio (Sp.), Tecnezio (ltal.), TexneQHH (Technietsii) (Russ.), 
r? .:f-1-? A (Japan.) 

Atomic Number. 43 

Atomic Weight. 99 (most common isotope) 

Electronic Configuration. [Kr] 4d6 5si 

Oxidation States. -1, +I 

Coordination Number. Most often 6. 

Colour. Physical appearance and reactivity of technetium 
complexes are similar to those of manganese and rhenium. 

Availability. Technetium is not naturally occurring and all 
isotopes are radioactive. Of the long-lived isotopes only 99'fc 
(t 112 = 2.12 X 105 y) is readily available. The short-lived iso­
topes of greatest practical importance are 95Tc (t1; 2 = 60 d), 
97Tc (t 1; 2 = 90.5 d) and 99mTc (tl/2 = 6.02 h). 

HaDdling. The handling of99'fc on a small scale ( <0.05 g) does 
not present a serious health hazard provided elementary pre­
cautions are taken. Intending workers should first consult the 
current Code of Practice for the Protection of Persons Exposed 
to Ionizing Radiation (HMSO). 

Toxicity. See above. 

Analysis. 99'fc compounds may be determined by conventional 
chemical and spectroscopic methods. The percentage of99'fc 
in a compound is determined by direct counting of the 
fl-decay. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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CsBrOs Tc - CzsHaaClaOPa Tc 

CsBrOsTc 
Bromopentacarbonyltecbnetium, lOCI 

[15841-97-1] 

M 317.956 
Yellow cryst. by sub!. Sublimes in vacuo. 

Tc-00001 

Bor, G. et al,lnorg. Nucl. Chern. Lett., 1973,9, 1073 (props) 
Behrens, R.G. et al, J. Less-Common Met., 1978, 61, 321 

(props) 
Kruglov, A.A. et al, Zh. Neorg. Khim., 1981,26,960 (cryst 

struct) 
Michels, E.D. et a/,lnorg. Chern., 1981,20,3445 (synth) 

CsCIOsTc 
Pentacarbonylcblorotecbnetium, lOCI 

Chloropentacarbonyltechnetium 
[15841-98-2] 

M 273.505 
Colourless cryst. 

Tc-00002 

Hileman, J.C. eta/, J. Am. Chern. Soc., 1961,83,2453 (synth) 
Behrens, R.G., J. Less-Common Met., 1978,61,321 (props) 
Kruglov, A.A. eta/, Zh. Neorg. Khim., 1981,26,960 (cryst 

struct) 

CsiOsTc 
Pentacarbonyliodotecbnetium, lOCI 

[15841-96-0] 

M 364.957 
No phys. props. recorded. 

Tc-00003 

Hileman, J.C. et a/,J. Am. Chem. Soc., 1961,83,2953 (synth) 
DeJong, I.G. et al,lnorg. Chern., 1973, 12,2519 (synth) 
Behrens, R.G., J. Less-Common Met., 1978,321. 

CsHs03Tc Tc-00004 
Cyclopentadienyltricarbonyltecbnetium 

Tricarbonyl(TJS-2 ,4-cyc/opentadien-1-yl)technetium, 9CI 

[60184-30-7] 

M 247.126 

@- /co 
Tc-CO co 

Cryst. by sub!. in high vac. Mp 87.5°. 
Palm, C. eta/, Naturwissenschaften, 1962, 49, 279 (synth, uv, 

ir,pmr) 
Fischer, E.O. et al, J. Organomet. Chem., 1963, 1, 191. 
de Jong, I.G. et a/,lnorg. Chem., 1976, IS, 2588 (synth) 

CtoHtoTc:z 
Decacarbonylditecbnetium, lOCI 

Ditechnetium decacarbonyl 
[14837-15-1] 

M 326.189 
White cryst. 

(OC)sTc-Tc(CO)s 

Tc-00005 

Hileman, J.C., Prep.lnorg. React., Jolly, W.J., Ed., lnterscience, 
New York, 1964,1, 102 (synth) 

Bailey, M.F. et al,lnorg. Chern., 1965,4, 1140 (cryst struct) 
Junk, G.A. et at, J. Chem. Soc. (A), 1970,2102 (ms) 

Tc-00001- Tc-00010 

Spiro, T.G., Prog.lnorg. Chem., 1970, 11, I (ir, raman) 
Jackson, R.A. et al,lnorg. Chem., 1978, 17,997. 
Kidd, D.R. eta/, J. Am. Chem. Soc., 1978, 100,4095 (props) 

CtoHnTc Tc-00006 
Bis('ls-2,4-cyclopentadien-1-yl)bydrotecbnetium, 9CI 

Bis(cyclopentadienyl)hydridotechnetium. Bis(cyclopen­
tadienyl)technetium hydride. Dicyclopentadienylhydri­
dotechnetium 
[12116-92-6] 

~ 
Tc-H 

(9) 
M 229.197 
Yellow cryst. (toluene). 
Fischer, E.O. eta/, Chem. Ber., 1969, 102, 1954 (synth, nmr) 

CuH60t0Tcz Tc-00007 
Nonacarbonyl( 1-methoxyethylidene )ditechnetium, 8CI 

(38855-80-0] 

oc co oc ,co 
' ' ' oc-'Tc 'Tc-CO 
'~ '~ 

oc )-oMe oc co 
R 

M 506.173 
Yellow cryst. Mp 103°. 
Fischer, E.O. eta/, Chern. Ber., 1972, lOS, 3027 (synth, nrnr) 

CuHuTcfB 
Bis( 716-benzene )technetium( I+) 

[11077-51-3] 

M 254.227 (ion) 
Hexafluorophosphate: 

C12H12F,PTe M 428.791 
Yellow-green cryst. 

Tc-00008 

Palm, C. eta/, Tetrahedron Lett., 1962, 253 (synth, nrnr) 

C11HsOtoTcz Tc-00009 
Nonacarbonyl(methoxyphenylmethylene)ditechnetium, SCI 

[38855-79-7] 
As Nonacarbonyl( 1-methoxyethylidene )ditechnetium, 

Tc-00007 with 

R =Ph 

M 568.244 
Yellow-orange cryst. by subl. Mp 88° dec. 
Fischer, E.O. eta/, Chern. Ber., 1972, lOS, 3027 (synth, nrnr) 

C:zsH33Ci)OP3Tc Tc-00010 
Carbonyltricblorotris(dimethylphenylphosphine)technetium, 

lOCI 

[64347-45-1] 
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[TcCI3(CO)(PMezPhh] 

M 646.815 
Pale-yellow cryst. 
Bandoli, G. eta/, J. Chern. Soc., Dalton Trans., 1978, 373 

(synth, ir, nrnr) 

C29H39CIN20P3 Tcee Tc-00011 
Dis( acetonitrile )carbonylchlorotris( dimethylphenylphos­

phine )technetium(2 +) 
[74847-93-1] 

[TcCI(CO)(NCMe)z(PMe2Ph)3]ee 

M 658.014 (ion) 
Diperchlorate: [74847-94-2]. 

Cz9H39Cl3Nz09P3Tc M 856.915 
Yellow cryst. 

Mazzi, U. eta/, lnorg. Chirn. Acta, 1980,41,95 (synth, ir, nrnr, 
props) 

C39H30CI03P2Tc Tc-00012 
Tricarbonylchlorobis( triphenylphosphine )technetium, lOCI 

[ 64396-16-3] 

M 742.065 
mer,trans-form 

White cryst. 

PPh3 
oc., I.-co 

Tc 
ci~I,.co 

PPh3 

Mazzi, U. eta/, J. Organornet. Chern., 1977,135,177 (synth, ir, 
nrnr) 

Tc-00011- Tc-00013 

C44H300sP2Tc2 Tc-00013 
Octacarbonylbis(triphenylphosphine)ditechnetium, lOCI 
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[ 61663-90-9] 

Ph3P-Tc(C0)4-Tc(C0)4-PPh3 (diax-) 

M 944.664 
Characterised spectroscopically in soln. 
Fawcett, J.P. eta/, J. Chern. Soc., Dalton Trans., 1976,2039 

(synth, ir) 
Jackson, R.A. eta/, lnorg. Chern., 1979, 18, 3331 (synth, ir) 



Th Thorium S. A. Cotton 

Thorium (Fr.), Thor (Ger.), Torio (Sp., Ita!.), TopHif (Torii) (Russ.), ~ 'J '/ t.. (Japan.) 

Atomic Number. 90 

Atomic Weight. 232.0382 (one natural isotope) 

Electronic Configuration. [Rn] 6d2 7s2 

Oxidation State. +3 (very rare), +4 

Coordination Number. See under Uranium. 

Colour. Colourless or yellow. 

Availability. Materials available (at medium cost) include 
Th02, anhydrous ThC14 and thorium metal. The most conve­
nient starting material is the anhydrous chloride, prepared 
either by direct reaction of the elements or by the reaction of 
Th02 with CC14 at 450°. References to experimental proce­
dures are given under Uranium. 

Handling. See under Uranium. 
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Toxicity. 232Th is an a-emitter with a long half-life (1.41 X 
1010 y) and its decay generates gaseous 220Rn. 

Isotopic Abundance. 232Th, I 00%. 

Spectroscopy. Th(IV) compounds are diamagnetic and give 
sharp unshifted 1 H nmr spectra. 

Analysis. The compound is first destroyed with acid and then 
titrated against EDT A using xylenol orange indicator at pH 
2.5-3.5. Alternatively, thorium may be precipitated either as 
the hydroxide or oxalate followed by ignition to the oxide which 
is determined gravimetrically. 

Lower than predicted values for C and H microanalysis may 
be obtained and this is probably due to carbide formation and 
incomplete combustion. 

References. See under Uranium. 
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CsHs02Th Th-00001 
Dichloro(,S-1,3,5, 7-cyclooctatetraene)thorium 

M 407.095 
Di-THF complex: [73652-04-7]. 

Ct6HuCl:zO:zTh M 551.309 
White cryst. Very air-sensitive. 

LeVanda, C. eta/, J. Am. Chern. Soc., 1980, 102,2128 (synth, 
crnr,pmr,ir) 

Zalkin, A. eta/, lnorg. Chern., 1980, 19, 2560 (struct) 

C1oH1sChTh Th-00002 
[(1,l,3,4,5-7J)-1,2,3,4,5-Pentamethyl-2,4-cyclopentadien-

1-yl]trichlorothorium 

~Tha, 
M 473.626 
Bis-THF complex: [82511-71-5]. 

CtsH3tC130:zTh M 617.839 
Colourless cryst. Sol. THF, dioxan. 

Mintz, E.A. eta/, J. Am. Chern. Soc., 1982, 104,4692 (synth, 
nmr, ir) 

CuH:zoTh 
Tetrakis(~-2-propenyl)thorium 

Tetraal/ylthorium 

~ , I .. 
<'-Th-'y: 

I ' ' ! 

~ 
M 396.328 
Dark-yellow solid. Sol. C6H6. Mp 0° dec. 

Th-00003 

Wilke, G. eta/, Angew. Chern., Int. Ed. Engl., 1966,5, 151 
(synth, ir, nmr) 

CtsHtsBrTh 
Bromotris(yf-2,4-cyclopentadien-1-yl)tborium 

~ ~ThBr 

© 
M 507.226 

Th-00004 

Pale-yellow solid. Subl. at 180° in vacuo. 
Kanellakopulos, B., MTP International Review of Science, 

/norg. Chern., Series One, 1972, 7, 302. 

Th-00001 - Th-00008 

CtsHtsCITb Th-00005 
Chlorotris(Jf-2,4-cyclopentadien-1-yl)tborium, 9CI 

[1284-82-8] 

~ ~ThCI 
@ 

M 462.775 
Colourless solid. Sol. THF, CHCh, toluene, CH2Cb. 

Sub!. at 200° in vacuo. Air-sensitive. 
Ter Haan, G.L. eta/, Inorg. Chern., 1964,3, 1648 (synth, nmr, 

ir) 
Marks, T.J. eta/, lnorg. Synth., 1976, 16, 147 (synth, nmr, ir) 

CtsHtsFI'b 
Fluorotris(yf-2,4-cyclopentadien-1-yl)tborium 

Tricyc/opentadienylt hori urn fluoride 

Th-00006 

$ 
~ThF 

@ 
M 446.320 
Pale-yellow solid. Sub!. at 200° in vacuo. 
Mueller, J., Chern. Ber., 1969, 102, 152 (ms) 
Kanellakopulos, B., MTP International Review of Science, 

Inorg. Chern., Series one, 1972, 7, 302. 

CtsHtsiTb 
Iodotris( 715-2,4-cyclopentadien-1-yl)tborium 

Tricyc/opentadienylthorium iodide 
[80410-12-4] 

$ 
~Thl 

© 
M 554.226 

Th-00007 

Pale-yellow solid. Sol. toluene. Sub!. at 190° in vacuo. 
Mueller, J., Chern. Ber., 1969, 102, 152 (ms) 
Bruno, J.W. eta/, J. Am. Chern. Soc., 1982, 104, 1860 (synth, 

nmr, ms) 

CtsHtsTh 
Tris( Jf-2,4-cyclopentadien-1-yl)tborium 

Tricyclopentadienylthoriurn 
[52550-20-6] 

@A@ 
Th 

@ 
M 427.322 
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Th-00008 



Purple-form 
Purple solid. Sol. THF, insol. C6H6, pentane. Dec. 

> 170°. Forms adduct with C6H11 NC. lleff 0.40J.ts. 
Possibly dimeric. 

Green-form 
Prod. by thermolysis and photolysis of (CsHsh ThC3H7. 

Dark-green cryst. Generally insol. (Dec. by MeOH). 
Highly air-sensitive. lleff = 2.1 OJ.ta. 

Kanellakopulos, B. eta/, lnorg. Nucl. Chern. Lett., 1974, 10, 155 
(synth, ir, ms) 

Kalina, D.G. eta/, J. Am. Chern. Soc., 1977, 99, 3877 (synth, ir, 
ms, raman, uv) 

CtJit6Th 
Bis( .,S-1,3,5, 7 -cyclooctatetraene )thorium 

Thoracene 
[ 12702-09-9) 

@-Th@ 
M 440.341 

Th-00009 

Bright-yellow solid. Sol. DMSO. Bp0.o3 160° sub!. Dec. 
> 190°. Air-sensitive. 

I> Explodes when red-hot. 
Streitweiser, A. eta/, J. Am. Chern. Soc., 1969,91,7528 (synth, 

nmr, ms) 
Ardeef, A. eta/, Inorg. Chern., 1972,11, 1083 (struct) 

Ct6Hts Th Th-00010 
Tris( 715- 2,4-cyclopentadien-1-yl)methyltborium 

[80410-05-5] 

~ ~ThMe 
@ 

M 442.356 
White microcrystalline solid. Sol. toluene, C6H6. 
Bruno, J.W. eta/, J. Am. Chern. Soc., 1982, 104, 1860 (synth, 

nmr, ir) 

C19H240Th Th-00011 
Butoxytris( 715- 2,4-cyclopentadien-1-yl)thorium 

~ ~Th-O(CH2hCH3 

© 
M 500.436 
White cryst. Sol. dimethoxyethane, THF, CH2Ch, 

CHC13. Mp 148-50°. Diamagnetic. Sub!. at 135° in 
vacuo. Oxidized and hydrolysed in air. 

TerHaar, G.L. eta/, lnorg. Chern., 1964, 3, 1648 (synth, ir, 
nmr) 

Th-00009 - Th-00015 

C19H24Th Th-00012 
Butyltris(715-2,4-cyclopentadien-1-yl)tborium, 9CI 

Tricyclopentadieny/butylthorium 
[54067-92-4] 

M 484.437 
White cryst. Sol. toluene. M p 210° dec. Dec. by air. 
Marks, T.J. eta/, J. Am. Chern. Soc., 1976,98, 703 (synth, ir, 

nmr,raman) 

Ct9Hs7N3Si6Th Th-00013 
Metbyltris[ (hexamethyldisilyl)amino ]thorium 

Methyltris [1 ,1 ,1-trimethyl-N -(trimethylsilyl)silyla­
naminato ]thorium 
[69517-43-7] 

MeTh[N(SiMe3)2)3 

M 728.231 
White needles (pentane). Sol. Et20, pentane. Mp 133-5°. 

Air- and moisture-sensitive. 
Turner, H.W. eJ a/, Inorg. Chern., 1979,18, 1221 (synth, ir, 

nmr) 

C2oH2oTh Th-00014 
Tetrakis( 715- 2,4-cyclopentadien-1-yl)thorium 

[1298-75-5] 

M 492.416 
Colourless solid. Sol. Et20. Mp > 170° dec. Sub!. at 250-

900 in vacuo. 
Fischer, E.O. eta/, Z. Naturforsch., B, 1962, 17, 276 (synth, ir, 

nmr) 
Green, J.C. eta/, J. Organomet. Chern., 1981,212,329 (pe) 

C2oH26Th Th-00015 
Tris( 715-2,4-cyclopentadien-1-yl)(2,2-dimetbylpropyl)thori­

um, 9CI 
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Tricyc/opentadienylneopentylthorium 
[58920-14-2] 

M 498.464 
White microcryst. solid. Sol. toluene. Mp 200° dec. 

Smokes on exposure to air. 
Marks, T.J. eta/, J. Am. Chern. Soc., 1976, 98, 703 (synth, ir, 

nmr) 



C20H30ChTh Th-00016 
Dicblorobis[ ( 1,2,3,4,5-71 )-1 ,2,3,4,5-pentametbyl-2,4-cy clo­

pentadien-1-yl]thorium 
Bis(pentamethy/cyclopentadienyl)thorium dichloride 

[ 67 506-88-1] 

M 573.401 
White cryst. Sol. toluene, THF. Air-sensitive. 
Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100, 3939 

(synth, ir, prnr) 
Fagan, P.J. et al, J. Am. Chern. Soc., 1981, 103, 6650 (synth, ir, 

prnr) 

CzoH3zTh Th-00017 
Dibydrobis(pentametbylcyclopentadienyl)tborium 

Bis(pentamethylcyclopentadienyl)thorium dihydride 

M 504.511 
Dim eric. 
Dimer: [ 6 7 506-92-7]. Di- f,l-hydrodihydrotetrak-

is [(I ,2 ,3,4,5-TJ )-/ ,2 ,3 ,4,5-pentamethy/-2 ,4-cyclopen­
tadien-1-yl]dithorium, 9Cl. 
C40H64Th1 M 1009.022 
Inserts ethylene to form diethyl complex; reacts rapidly 
with MeCl, acetone; catalyses hydrogenation of hex-1-
ene; inserts CO; catalyses hydrogenation of 
coordinated CO in Chloro(3,3-dimethyl-l-oxobutyl­
C,O)bis[ (I ,2,3,4,5-TJ)-1 ,2,3,4,5-pentamethyl-2,4-cyclo­
pentadien-1-yl]thorium, Th-00027 and (Benzoyl­
C,O)chlorobis[( I ,2,3,4,5-TJ)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]uranium. Pale-yellow cryst. 
Sol. toluene, almost insol. pentane. Mp >80°. Air­
sensitive. 

Broach, R.W. et al, Science, 1979, 203, 172 (cryst struct) 
Maata, E.A. eta/, J. Am. Chern. Soc., 1981, 103, 3578 (use) 
Fagan, P.J. eta/, J. Am. Chern. Soc., 1981, 103, 6650, 6959 

(synth, ir, nrnr, use) 

The first digit of the Entry number 
defines the Supplement in which 
the Entry is found. 0 indicates the 
Main Work 

Th-00016 - Th-00020 

CztH33CITh Th-00018 
Cbloro( me thy l)bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethy 1-

2,4-cyclopentadien-1-yl]thorium 
[79301-20-5) 

M 552.983 
Reacts additively with alcohols and carbonyl compounds. 

White cryst. Sol. toluene, C6H6. Air- and moisture­
sensitive. 

Fagan, P.J. eta!, J. Am. Chern. Soc., 1981, 103, 6650 (synth, 
nmr,props) 

C22H36CINTh Th-00019 
Cbloro( dimetbylamino )bis(pentamethylcyclopentadienyl)tho­

rium 
Ch/oro(N -met hylmet hanaminato )his [ (1 ,2 ,3 ,4 ,5 TJ)-
I ,2 ,3 ,4 ,5-pentamethy/-2 ,4-cyc/opentadien-1-y/] thorium 

[77260-84-5] 

M 582.024 
Inserts CO into Th-N bond. White cryst. Sol. toluene. 

Air- and moisture-sensitive. 
Fagan, P.J. eta!, J. Am. Chern. Soc., 1981, 103,2206 (synth, ir, 

nmr) 

CzzH36Th Th-00020 
Dimethy Ibis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentametby I-2,4-cy clo­

pentadien-1-yl]tborium 
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[67506-90-5) 

M 532.565 
When supported on alumina, very active catalyst for hy­

drogenation of propene and polymerisation of ethylene. 
Inserts CO. Reacts with H2 to give Dihydrobis(penta­
methylcyclopentadienyl)thorium, Th-00017. White 
cryst. Sol. toluene, pentane. V. air-sensitive. 

Fagan, P.J. eta!, J. Am. Chern. Soc., 1978, 100, 3939 (synth) 
Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100, 7112. 
Bowman, R.G. eta/, J. Chern. Soc., Chern. Cornrnun., 1981, 

257. 
Fagan, P.J. eta!, J. Am. Chern. Soc., 1981, 103,6050 (synth, ir, 

prnr) 



C23H39NTh Th-00021 
Methyl( N-methylmethanaminato )bis[ ( 1,2,3,4,5-

71 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]thorium, 
lOCI 

[77260-87-8] 

M 561.606 
Inserts CO preferentially at Th-C bond to give (C5Me-

5)zTh(17LCOMe)(NMe2). Whitecryst. Sol. pentane, 
Et20. Air- and moisture-sensitive. 

Fagan, P.J. et al, J. Am. Chern. Soc., 1981, 103, 2206 (synth, ir, 
nmr) 

C24H4oCINTh Th-00022 
Chloro( diethylamino )bis(pentamethylcyclopentadienyl)tho­

rium 
Chloro(N -ethylethanaminato )his [ (1 ,2 ,3 ,4,5-
17 )-J ,2 ,3 ,4,5-pentamethy/-2 ,4-cyclopentadien-1-y/]thor-
ium 
[77260-81-2] 

~?'' 
Th ct 

0 

M 6lO.Q78 
Inserts CO into Th-N bond. Colourless cryst. Sol. 

toluene. Air- and moisture-sensitive. 
Fagan, P.J. et al, J. Am. Chern. Soc., 1981, 103,2206 (synth, ir, 

nmr) 

C24H42N2Th Th-00023 
Bis( dimethylamino )bis(pentamethylcyclopentadienyl)thorium 

Bis (N -methylmethanaminato )his [ (1 ,2 ,3 ,4 ,5-
17 )-1 ,2 ,3,4,5-pentamethy/-2 ,4-cyc/opentadien-1-y/]thor-
ium 
[77 431-02-8] 

M 590.647 
Inserts CO into one Th-N bond (into both at 60°). 

Colourless cryst. Sol. Et20, sl. sol. pentane. Air- and 
moisture-sensitive. 

Fagan, P.J. et al, J. Am. Chern. Soc., 1981, 103,2206 (synth, ir, 
nmr) 

Th-00021 - Th-00026 

C2sH40CINOTh Th-00024 
Chloro[( dietbylamino )carbonyl-C, O]bis[( 1 ,2,3,4,5-

f1)-l,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]thorium 
[77260-90-3] 

M 638.088 
Formed by CO insertion reaction of Chloro(diethylam­

ino) bis(pentamethylcyclopentadienyl)thorium, Th-
00022 . Colourless cryst. Sol. toluene, pentane. Air­
and moisture-sensitive. 

Fagan, P.J. et al, J. Am. Chern. Soc., 1981, 103,2206 (synth, ir, 
nmr, cryst struct) 

C25H41CIOSiTh Th-00025 
Chloro[(1,2,3,4,5-f1)-l,2,3,4,5-pentamethyl-2,4-cyclopentad­

ien-1-y Ill-( trimethy lsily l)ethenolato ]thorium 
[ 68963-89-3] 

M 653.175 
Formed by migratory CO insertion reactions of (C5Me-

5)zThCI(CH2SiMe3). Colourless needles. Sol. C6H6, 

toluene. 
Manriquez,J.M. etal,J. Am. Chern. Soc., 1978,100,7112 

(synth, ir, nmr) 

C2sH4tCITh Th-00026 
Chloro(2,2-dimethy lpropyl)bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pen­

tamethyl-2,4-cyclopentadien-1-yl]tborium 
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[74587-39-6] 

M 609.090 
Th-C bond undergoes CO insertion reactions. White 

solid. Sol. toluene. 
Fagan, P.J. et al, J. Am. Chern. Soc., 1980, 102, 5393 (synth, 

props) 



Cul14tCIOTh Th-00027 
Chloro(3,3-dimethyl-1-oxobutyl-C, O)bis((l,2,3,4,5-

'7)-1,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]thorium 
[74587-36-3] 

~p 
Th # 'cOCH,c(CH,), 

M 637.100 
Formed by CO insertion of Chloro(2,2-dimethylpropyl)­

bis[ (1 ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­
tadien-1-yl]thorium, Th-00026. Coordinated CO-re­
duced to -CH20- by H 2 with catalyst of Dihydrob­
is(pentamethylcyclopentadienyl)thorium, Th-00017 
Rearranges by H migration at 100°, reacts with excess 
CO to give Dichlorotetrakis[(1,2,3,4,5-
71 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl] [~-(2,2,9,9-tetramethyl-4,5,6, 7 -decanetetrone-
04,05 ,06,07) ]dithorium, Th-00039 . Pale-yellow 
plates. Sol. toluene. 

Fagan, P.J. eta/, J. Am. Chem. Soc., 1980, 102, 5393 (synth, ir, 
struct, cmr) 

Matta, E.A. eta/, J. Am. Chem. Soc., 1981, 103, 3576. 

C2,H21CITh Th-00028 
Chlorotris((l,2,3,3a, 7 a-71)-1 H-inden-1-yl)]thorium, 9CI 

Triindenylthorium chloride 
[ 11133-05-4] 

M 612.954 
Sol. THF, sl. sol. pentane. Mp 181 °. Air- and moisture­

sensitive. Subl. in vacuo at 160°. 
Laubereau, P.G. eta/, lnorg. Chem., 1971,10,2274 (synth, ir, 

ms, nmr) 
Fragala, I.E. eta/, Inorg. Chem., 1983, 22, 216 (pe) 

C23H24Th Th-00029 
Tris[(l,2,3,3a, 7 a-'J)-1 H-indenyl]methylthorium 

[ 63643-54-9) 

M 592.536 
Yellow solid. Sol. C6H6, THF, sl. sol. pentane. Mp 213-

50. Sub!. at 190-5° in vacuo. 

Th-00027 - Th-00032 

Goffart, J. eta/, lnorg. Nucl. Chem. Lett., 1977, 13, 189 (synth, 
ir, raman, ms) 

Th-00030 
Tetrabenzylthorium 

Tetrakis(phenylmethyl)thorium, 9CJ. Thorium 
tetrabenzyl 
[54008-63-8) 

M 596.567 
Yellow cryst. Sol. C6H6 , toluene. Air- and light-sensitive. 
Kohler, E. eta/, J. Organomet. Chern., 1974, 76, 235 (synth, ir, 

pmr) 

C28H 52Si2 Th Th-00031 
Bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethy 1-2,4-cyclopentad­

ien-1-yl]bis[ ( trimethylsilyl)methyl]thorium 
[69040-88-6] 

M 676.928 
Inserts two CO groups into Th-C bonds at 25°. Under­

goes intermolecular cyclometallation on heating to 80°, 
eliminating SiMe4. White cryst. Sol. heptane, pentane. 
Air- and moisture-sensitive. 

Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100, 7112 
(props) 

Fagan, P.J. eta/, J. Am. Chern. Soc., 1981, 103, 6650 (synth, ir, 
nmr) 

Bruno, J.W. eta/, J. Organomet. Chern., 1983, 250, 237 (synth, 
struct) 

C29HsoOTh Th-00032 
Hydrobis[ ( 1,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­

tadien-1-y 1](2,2,4,4-tetramethyl-3-pentanolato )thorium, 
lOCI 
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[799 3 2-08-4] 

M 646.752 
Carbonylated to yield enediolate, or in presence of H2, 

methoxide Th(CsMesh(OMe)[OCH(CMe3)2l· Col­
ourless cryst. Sol. toluene. 

Fagan, P.J. eta/, J. Am. Chern. Soc., 1981,103,6959 (synth) 
Katahira, D.A. eta/, Organometal/ics, 1982, I, 1723. 



C30H23Th2 Th-00033 
Tetrakis( 715- 2,4-cyclopentadien-1-yl)bis[l£-(1-71: 1,2,3,4,5-

71)-2,4-cyclopentadien-1-ylidene ]ditborium, 9CI 

[54067-93-5] 

@r©@ 
Th Th 

@©f@ 
M 852.627 
Formed by thermal decomposition of Butyltris(775-2,4-

cyclopentadien-1-yl)thorium, Th-00012 . Colourless 
cryst. Sol. toluene. Air- and moisture-sensitive. 

Baker, E.C. eta/, J. Am. Chern. Soc., 1974,96,7586 (synth, 
struct) 

Marks, T.J. eta/, J. Am. Chern. Soc., 1976,98, 703 (synth, ms) 

C30H50CIOPTb Th-00034 
Cbloro[ 1-bydroxy-4,4-dimetbyl-1-( trimetbylpbospboranyli­

dene )-2-pentanonato-0, O']bis[( 1,2,3,4,5-71 )-1 ,2,3,4,5-pen­
tametbyl-2,4-cyclopentadien-1-yl]tborium 
[86543-76-2] 

~a 
Th..-0~ 

;§( \,~M~ I' 
M 725.189 
Prepd. by reaction of Chloro(3,3-dimethyl-1-oxobutyl­

C,O) his [ (I ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclo­
pentadien-1-yl]thorium, Th-00027 and PMe3 with CO. 
Cryst. (toluene). Sol. toluene. 

Moloy, K.G. eta/, J. Am. Chern. Soc., 1983, 105, 5696 (synth, 
struct, nmr) 

C31H3oTh Th-00035 
Butyltris[(1,2,3,3a, 7 a-71)-1 H-inden-1-yl]tborium 

Tris( 1]5-indenyl)butylthorium 

[ 63643-43-6] 

M 634.616 
Yellow solid. Sol. THF, pentane. Mp 125-6°. Sub!. at 

185-90° in vacuo. 
Goffart, J. eta/, Inorg. Nucl. Chern. Lett., 1977, 13, 189 (synth, 

ir, raman, ms) 

Th-00033 - Th-00038 

C3tH36Th Th-00036 
Tribenzyl(pentametbylcyclopentadienyl)tborium 

[(I ,2 ,3 ,4,5-11 )-1 ,2 ,3 ,4,5-Pentamethyl-2 ,4-cyclopentadi­
en-1-yl]tris(pheny/methyl)thorium. (Pentamethylcyclo­
pentadienyl)tribenzylthorium 

[82511-73-7] 

M 640.664 
Reacts with H2 to form toluene, inserts formaldehyde to 

yield alkoxide. Yellow cryst. Sol. toluene. 
Mintz, E.A. eta/, J. Am. Chern. Soc., 1982, 104, 4692 (synth, 

struct, nmr, cmr, ir) 

C3Jl39CITh Th-00037 
Cblorotris[(1,2,3,3a, 7 a-71)-1,4, 7-trimetbyl-1 H-inden-1-yl­

]tborium 
Tris(J ,4 ,7 -trimethylindenyl)thorium chloride 

[78599-84-5] 

M 739.195 
Yellow cryst. Sol. THF, sl. sol. pentane. Air- and 

moisture-sensitive. Struct. by analogy with the 
corresponding U complex. 

Goffart, J. eta/, J. Organomet. Chern., 1981,209,281 (synth, ir, 
ms, raman, nmr) 

C48Hn Th204 Th-00038 
Bis[l£-(2-butene-2,3-diolato(2-)-0, O']tetrakis[ ( 1,2,3,4,5-
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71 )-1 ,2,3,4,5-pentametbyl-2,4-cyclopentadien-1-yl]ditbo­
rium 
[ 69021-32-5] 

M 1177.171 
Formed by CO insertion of (C5Me5hThMe2. Colourless 

cryst. Sol. toluene. 
Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978,100,7112 

(synth, ir, nmr) 



C54118:zCI:z04 Tb:z Th-00039 
Dicblorotetrakis[(l,l,3,4,5-'l)-l,l,3,4,5-pentametbyl-2,4-cy­

clopentadien-1-ylb-(l,l,9,9-tetramethyl-4,5,6, 7 -decane­
tetrone-04,0S,~0'1)]dithorium 
[74587-38-5] 

~O ~,CC(CH,)~ 
ClTh \: Q 'o·-' o ,-· ' 

( ThCl 

(H,CJ,~;-o/~ 

M 1330.222 
Dark-purple cryst. Sol. toluene. 
Fagan, P.J. eta/, J. Am. Chern. Soc., 1980, 102, 5393 (synth, 

struct) 

Th-00039 
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Ti Titanium D. J. Cardin 

Titane (Fr.), Titan (Ger.), Titanio (Sp., Ita!.), THTaH (Teetan) (Russ.), 7- 5' / (Japan.) 

Atomic Number. 22 

Atomic Weight. 47.90 

Electronic Configuration. [Ar] 3d2 4s2 

Oxidation States. By far the largest number of organotitanium 
compounds prepared so far are derivatives of Ti(IV). There 
is also a fairly substantial organometallic chemistry ofTi(III). 
Ti(II) is a much smaller class, represented for example by 
his( cyclopentadienyl) derivatives with neutral donors, and some 
arene complexes. Arene and butadiene compounds of Ti(O) are 
known. 

Coordination Number. (Note, all ligands in this section are 
treated as monohapto, including cyclic hydrocarbons, which 
may or, more frequently, may not be). For Ti(IV), and espe­
cially the his( cyclopentadienyl) derivatives, tetrahedral 
geometry predominates. However, with chelating ligands 
higher coordination numbers are known, eg. 7 in Ti­
(S2CNMe2h(715-CsHs). In lower oxidation states, coordination 
numbers vary from 2 in bis(arene)metal(O) compounds to 5 
in the Ti(II) complex [Th(C6Me6)JCI6]+CJ-, and in the 
Ti(715-CsHsHS2CNR2h species ofTi(III). For metals in ox­
idation states (II) and (III) four coordination is still 
common. 

Colour. Despite the d0 configuration of titanium (IV) the vast 
majority of organic derivatives are coloured, presumably owing 
to charge transfer transitions. Derivatives with electron with­
drawing substituents and a single cyclopentadienylligand are 
frequently yellow or pale in colour. Bis(cyclopentadienyl) 
compounds are generally deeply coloured, often red or orange. 
Compounds of the lower oxidation states are generally intensely 
coloured. Red (and similar coloured) compounds are common, 
but colours are highly ligand-dependent. 

Availability. The prime (low cost) starting material is TiCI4; 
the element is unreactive with regard to organylation except 
in the vapour phase. TiC14 is readily converted to TiCI2(715-
C5H5h, an important departure point for the huge range of 
cyclopentadienyl derivatives. Other halogens are usually in­
corporated metathetically from the chlorides. In some cases, 
(eg. alkyls) alkoxides have been recommended over the tetra­
chloride. TiC13 has been employed for metal(III) alkyls, but 
for cyclopentadienyl Ti(III) compounds reduction from 
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TiX3(715-C5H5) (X= halide) has been widely employed. Apart 
from these, the compounds TiCh(715-C5H5), TiCh(C9H7h, 
(C9H7 = indenyl), TiCI2(715-CsHsh, Ti(OMe)4, Ti(0Et)4, 
Ti(NMe2)4, Ti(acachCh, and TiX4 (X= F, Br, I) are readily 
obtainable commercially. 

Handling. Standard inert atmosphere techniques are required 
for those compound of titanium which are air-sensitive. 

Toxicity. Organotitanium compounds are not associated with 
any known specific toxicity. 

Isotopic Abundance. 46Ti, 7.93%; 47Ti, 7.28%; 48Ti, 73.94%; 
49Ti, 5.51 %; soTi, 5.34%. 

Spectroscopy. 47Ti and 49Ti have nuclear spins I=~ and~ and 
receptivities relative to 13C of0.864 and l.l8 respectively. In 
their nmr spectra the two resonances always occur 270 ppm 
apart as the frequencies lie extremely close, eg. at 5.6390 and 
5.6375 MHz referred to 1H TMS at 100 MHz. 

Nmr is not generally useful for paramagnetic compounds. 
Esr data are reported for many titanium(III) compounds 

but hyperfine splitting is not always observed. 

Analysis. For precise analysis the organic compounds are 
generally decomposed by oxidation, alkaline fusion, or hy­
drolysis, after which the aqueous solution can be estimated 
titrimetrically, colorimetrically, or gravimetrically. Experi­
mental details are given in standard analytical works. X-ray 
fluorescence and polarographic methods have also been em­
ployed. 

For detection of the element, after conversion to an aqueous 
medium, the orange colour produced by hydrogen peroxide in 
the presence of sulfuric acid has been the most widely used. 
This colour is bleached by fluoride ions (distinction from va­
nadium). Other reagents for aqueous media include pyrocat­
echol, morphine, and chromotropic acid. 

References. In addition to references given in the introduction 
to the Sourcebook, the following provide further reading: 

Wailes, P. C. eta/., Organometallic Chemistry of 
Titanium, Zirconium and Hafnium, Academic Press, 
London, 1974. 

Clark, R. J. H. eta/., J. Organomet. Chern. Lib., 1977, 3, 
223. 



Ti-00001 - Ti-00062 Structure Index to Ti 

MeTiBr3 
Jp~rCH, @/x As Ti-00007 with HB--BH 

~~\ X~ OFt 
Tl-00001 .H·S<·> ~ i @T'-,-x'x~x 

HB-ti.(~~k~ (: 1- "1y'~i~ 'x/ 
•T•.':·- Ha··<a 1 -....:.-uH Ti-00048 \ff-XJ.····'·'·· ::.-... ::-\'::=~i::ll~2' X • S HB ,BH .-· .. 

'vfeTiCI3 J/~~~~H, H,c-<·.~l--------
Ti-00033 /\s Ti-00007 WJ!h 

Tl-00002 
X~ '\\1c2 Tl-00019 

/\s Ti-00033 with 
Ti-00049 EITiCI, 

X~ Se 
Cl 

Ti-00003 cr<-CI Ti-00034 i\s Ti-000~4 with 
Cl 

X~ NCO 
Me3SiCH 2TiCI 3 

Tl-00020 
©--Ti-@ 

Tl-00050 
Tl-00004 

@ f} _OEt 
Ti-00035 co 

Ti(0Me) 4 
/ ' / <§r+<-re» Ti T1 /' /@ I '-.::/ 

Tl-00005 EtO ~~ Q (11 3C),C~CPhTiCI 3 co 

Tl-00036 Ti-00051 

TiMe4 
Tl-00021 

Tl-00006 As Ti-00023 w1th fiPh 2 

@'~!M< x~H tf NMe2 Tl-00052 
T( 'r( 

<§rTEx 
M,,,( )(@ Ti-00037 

Me Me 

@/,'1 
X • Br Tl-00022 T1 j @ H H @'' Tl-00007 / ' / Ti a @' /"-

@T(,i§J 
H H 

Tl-00053 

@}-TiC!, @V@ Ti-00038 

Tl-00008 X"' Br 

Tl-00023 Ct~(S>-"'• As Ti-00007 with 
Ti-00054 

X =CI C\ S 

Tl-00009 
@;x Tl-00039 

~}Ti-© Ti 
@'x 

/\s Ti-00007 with X"' Br 

iRTiCI, 

Tl-00055 
x~r 

Tl-00024 
Tl-00010 ~-H, 

As Ti-00023 with Ti-00040 @c 
I\ 

/\s Ti-00007 with X~ Cl 
r,-o 

X~ I 
OEI 

@'n 
Tl-00025 <§}-r(-Me 

Tl-00011 OEt Tl-00056 

/\s Ti-00024 with Ti-00041 
(C6 Fs)TiCJ, x ~c1 As Ti-00045 with 

x~ -CH~CH, 
Tl-00012 Tl-00026 McTi[OCIIiCH,\1[, 

Tl-00057 
Ti-00042 

Me,Ti(NMe,), 
C! Cl 

Tl-00013 @-)i-o-r(~ Me1SiCll~ Ti( !\ \1c~) 1 @M'M'@ 'N/ Q 
Cl (I 

/ ' 
Ti-00043 

Ti T< 

MeTi(NMe2), Tt-00027 @X@ 
Me Me 

Tl-00014 
A~ Ti-00023 with Cl Tl-00058 

x~F 
@-r;:-~=NPh 

Cl 
As Ti-00007 with As Ti-00024 with 
X= NCS Ti-00028 Ti-00044 

X~ S'vfc 

Tl-00015 
As Ti-00024 with Tl-00059 

x~F @)' 
As Ti-00007 with Ti 

R ~OMe Ti-00029 @'x @ M• 

X= Me 
r/ 

Tl-00016 
/\s Ti-00023 with @ 'M• 
X~ I 

Ti-00045 

As Ti-00007 with Tl-00060 

X= Me Tl-00030 

@ 
Tl-00017 

As Ti-00024 with 
TiMe 

X~ I 
@ 

Ti(NMc,)4 Ti-00046 
Ti-00031 

Ti-00018 

/\s Ti-00024 with 
/\s Ti-00007 with 

Ti-00061 
X~ N, 

X~ OAr 

Tl-00032 Ti-00047 (Mc1SiCH,),Ti('< Mc2 ), 

Ti-00062 
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Ti-00063 Ti-00117 

As Ti-00045 with 
X= -N~C(CF,), 

Tl-00063 

Tl-00064 

MeTi(NEt2), 

As Ti-00024 with 
X =-OOCCF, 

As Ti-00024 with 
X =OAc 

r-r\ Cl Et 

~ii 'AI 
~'/'-'0:::!./ C\ Et 

As Ti-00024 with 

X "'NMe, 

Tl-00065 

Tl-00066 

Tl-00067 

Tl-001168 

Tl-00069 

Tl-00070 

Tl-00071 

Tl-00072 

Tl-00073 

Tl-00074 

Tl-00075 

Tl-00076 

Tl-00077 

Ti-00078 

Tl-00079 

Ti-00080 

Tl-00081 

As Ti-00045 with 
X = -CH,C(CH,), 

Tl-00082 

PhTi[OCH(CH,),!J 

Tl-00083 

As Ti-00024 with 
X =-C==CCF, 

As Ti-00086 with 
X=S 

As Ti-00045 with 
X= Ph 

As Ti-00084 with 
R =Ph 

Tl-00084 

Tl-00085 

Tl-00088 

Ti-00087 

Tl-00088 

Tl-00089 

:fl-00090 

As Ti-00024 with 
X= P(OMe), 

Ti(CH 2SiMe3), 

As Ti-00084 with 
R = CH2Ph 

As Ti-00084 with 

Tl-00091 

Tl-00092 

Tl-00093 

Tl-00094 

Tl-00095 

Tl-00098 

Tl-00097 

R = 2,6-Dimethylphenyl 

Tl-00098 

Tl-00099 

Ti-00100 

Tl-00101 

Tl-00102 

As Ti-00045 with 
X= -N~C[C(CH,),], 

Tl-00103 

Tl-00104 
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Structure Index to Ti 

Tl-00105 

Tl-00108 

Tl-00107 

Tl-00108 

As Ti-00045 with 
X = -CPh~C(CH,), 

Tl-00109 

Ti-00110 

X~ C\ 

Tl-00111 

Ti-00112 

Ti[CH,C(CH,),], 

Tl-00113 

Ti[CH(SiMe,),]J 

As Ti-00024 with 
X= C,F, 

As Ti-00024 with 

X= OPh 

As Ti-00024 with 
X= -SPh 

Tl-00114 

Tl-00115 

Tl-00116 

Tl-00117 



Ti-00118 - Ti-00153 

As Ti-00024 with 

X= Ph 

As Ti-00111 with 

X= Me 

Tl-00118 

Tl-00119 

/r;)_ ~ !'"" 'f!.rF<<Qr--Ti-NE<, 
"'··· 

Tl-00120 

As Ti-00045 with 

X =-N=CPh, 

As Ti-00007 with 

R =OPh 

As Ti-00024 with 

X= CH,Ph 

Tl-00121 

Tl-00122 

Tl-00123 

Tl-00124 

Tl-00125 

@Ti-g-Ti@ 

Tl-00126 

Tl-00127 

~i-oQ ©Y 

As Ti-00024 with 
X =-C,CPh 

~r 
~/' 

Ti P-Ph 

@'( 
Ph 

Ti(CH 2Ph)4 

~Ti(OPh), 

Tl-00128 

Tl-00129 

Tl-00130 

Tl-00131 

Tl-00132 

Tl-00133 

Tl-00134 

Ti-00135 

Ti-00136 

Ti-00137 

NEt-

@-F<·@+<§J-F•-@ 
NEt, 

Ti-00138 

Tf-00139 

Tt-00140 

Tt-00141 

Tl-00142 

Ti-00143 

Ti-00144 
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Structure Index to Ti 

© 0p~Ph T> @ r:Ph 

As Ti-00\45 with 

R = Ctl, 

@ /OSiPh, 

Ti @ 'osiPh, 

Ti-00145 

Tt-00146 

Tl-00147 

Ti-00148 

Ti-00149 

Ti-00150 

Tl-00151 

Tl-00152 

Ti-00153 



CH)~Jr3Ti 
Tribromomethyltitanium, 9CI 

[30043-33-5] 

MeTiBr3 

M 302.627 

Tl-00001 

Dark-violet cryst. melting to yellow liq., dec. slowly at 
r.t., extremely air-sensitive. Sol. hydrocarbons, Et20, 
THF. Mp 2-3°. Forms a complex with bipyridine. 

Thiele, K.H. eta/, Z. Anorg. Allg. Chern., 1968, 356, 195; 1970, 
378,62 (synth) 

Clark, R.J.H. eta/, J. Chern. Soc., Dalton Trans., 1972, 2454 
(nmr) 

CH3ChTi 
Trichloromethyltitanium, 9CI 

[2747-38-8] 

MeTiCb 

M 169.274 
Monomeric in soln. Violet cryst. Mp 28.5°. 

Ti-00002 

Beerman, C. eta/, Angew. Chern., 1959, 71, 618 (synth) 
Karavinka, G.L. eta/, J. Polym. Sci., 1961, SO, 143 (synth, ir) 
Dijkgraaf, C. eta/, Spectrochim. Acta, Part A, 1969, 25, 1455 

(uv) 
Hawlan, J.F. eta/, Can. J. Chern., 1972, SO, 747 (nmr) 
lnorg. Synth., 1976,16, 120 (synth) 
Basso-Bert, M. eta/, J. Organomet. Chern., 1977, 136,201 (uv) 

CzHsCh Ti Tl-00003 
Trichloroetbyltitanium, 9CI 

[ 4984-20-7] 

M 183.301 
Violet solid. 

EtTiCb 

Thiele, K.H. eta/, Z. Anorg. Allg. Chern., 1968,356, 195 
(synth) 

Hanlaw, J.F. eta/, Can. J. Chern., 1972, SO, 747 (synth, nmr) 

C4H11CI~iTi 
Tricbloro(trimetbylsilylmethyl)titanium, 9CI 

[ 54943-97 -4] 

M 241.455 
Red-orange liq. 

Ti-00004 

Beilin, S.J. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khim. 
(Engl. Trans/.), 1974,218,718 (synth, ir, nmr) 

Nametkin, N.S. eta/, Bull. Acad. Sci. USSR, Div. Chern. Sci., 
1974, 2767 (ms) 

Sonnek, G. eta/, Z. Anorg. Allg. Chern., 1976, 426, 232 (synth) 

C~u04Ti Tl-00005 
Tetrametbyl titanate 

Titanium(IV) methoxide. Methyl titanate(IV). Methyl 
orthotitanate 

Ti(OMe)4 

M 172.016 
Cocatalyst with organo-AI compds. for polymerisations. 

Cryst. or liq. Mp 209-10° (tetramer). 
B.P., 512 452, (1941); CA, 35,463 (synth) 
Kriegsmann, H. eta/, Z. Elektrochem., 1958, 62, 1163 (ir, 

raman) 
Deluzarche, A., Ann. Chim. (Paris), 1961, 6, 661; CA, 56, 12531 

(synth) 

Ti-00001 - Ti-00008 

Adams, R.W. eta/, Aust. J. Chern., 1966,19,207 (struct) 
Wright, D.A. eta/, Acta Crystal/ogr., Sect. B, 1968, 24, 1108 

( cryst struct) 

C4HuTi 
Tetramethyltitanium, lOCI 

Titanium tetramethyl 
[2371-70-2] 

Tl-00006 

M 108.019 
Yellow cryst. ( <-78°) (hexane). Sol. pet. ether. Dec. 

autocatalytically above -78°, more stable in Et20. 
Adducts substantially more stable. 

I>Dioxan adduct explodes at 0° 
Clauss, K. eta/, Angew. Chern., 1959,71,627 (synth, props) 
Berthold, H.J. eta/, Z. Anorg. Allg. Chern., 1963, 319, 230 

(synth) 
Eysel, H.H. eta/, Spectrochim. Acta, Part A, 1970, 26, 1595 

(ir) 
Tabacchi, R. eta/, Helv. Chim. Acta, 1970, 53, 1977 (nmr) 

CsHsBr3Ti Tl-00007 
Tribromo(,S-2,4-cyclopentadien-1-yl)titanium, lOCI 

Cyclopentadienyltitanium tribromide 
[ 12240-42-5] 

M 352.687 

X 
~T(-x 
~ "x 

X= Br 

Orange solid. Mp 197-9°. Readily hydro I. 
Sloan, C.L. eta/, J. Am. Chern. Soc., 1959,81, 1364 (synth, ir) 
Ronova, I.A. eta/, Dokl. Chern. (Engl. Trans/.), 1969, 185, 334 

(ed) 
Semin, G.K. eta/, Dokl. Chern. (Engl. Trans/.), 1970, 194,635 

(nqr) 
Nesmayanov, A.N. eta/, Dokl. Chern. (Engl. Trans/.), 1972, 

205,632 (cmr) 
Samuel, E. eta/, lnorg. Chern., 1973,12,881 (ir) 
Cardoso, A.M. eta/, J. Chern. Soc., Dalton Trans., 1980, 1156 

(synth) 

CsHsCh Ti Tl-00008 
Dichloro( 715-2,4-cyclopentadien-1-yl)titanium, lOCI 

Cyc/opentadienyltitanium dichloride 

189 

[ 31781-62-1] 

M 183.881 
Degree of association of unsolvated material uncertain. 

THF complex shown to be monomeric in soln. 
Cocatalyst for ethylene polymerisation. Purple solid. 
Sol. polar org. solvs., insol. C6H6, Ph20, heptane. 

THF complex: 
C9H13ChOTi M 255.987 
Blue. 

Bartlett, P.D. eta/, J. Am. Chern. Soc., 1961,83,581 (synth, uv, 
esr, nmr, use) 

Coutts, R.S.P. eta/, Aust. J. Chern., 1971,24, 1079,2533 
(synth, nmr, ir, uv) 

Floriani, C. eta/, J. Chern. Soc., Dalton Trans., 1973, 1954 
(synth) 



CsHsCh Ti Ti-00009 
Trichloro( 7J5-2,4-cyclopentadien-1-yl)titanium, lOCI 

Cyclopentadienyltitanium trichloride 
[ 1270-98-0] 

As Tribromo(175-2,4-cyclopentadien-l-yl)titanium, Ti-
00007 with 

X=Cl 

M 219.334 
Orange-yellow cryst. Mp 208-11°. Sensitive to hydro I. 
Gorsich, R.D., J. Am. Chern. Soc., I 958,80, 4744 (synth, ir) 
Ganis, P. eta/, Atti. Accad. Nazi. Lincei Rend. Classe Sci. Fis. 

Mat. Nat., 1962,33, 303 (cryst struct) 
Reid, A.F. eta/, Spectrochim. Acta, 1964, 20, 1257 (ir) 
Nesmayanov, A.N. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim. (Engl. Trans/.), 1972, 205, 632 (cmr) 
Glivicky, A. eta/, Can. J. Chern., 1973, 51, 2609 (pmr) 
lnorg. Synth., 1976, 16, 237 (synth, ir) 
Cardoso, A.M. eta/, J. Chern. Soc., Dalton Trans .. I 980, I I 56 

(synth, ms, nmr) 
Chandra, K. eta/, Chern. Ind. (London), 1980,288 (synth, nmr) 

CsHsF3Ti Ti-00010 
( 715- 2,4-Cyclopentadien-1-yl)trifluorotitanium, lOCI 

Cyclopentadienyltitanium trifluoride 
[63166-76-7] 

As Tribromo( 175-2,4-cyclopentadien-1-yl)titanium, Ti-
00007 with 

X=F 

M 169.970 
Yell ow cryst. Spar. sol. or g. solvs. (less sol. than other 

CsHsTiX3 halides). Mp 140° dec. Readily hydrol. 

Nesmayanov, A.N. eta/, Dokl. Chern. (Engl. Trans/.), 1968, 
182, 874 (ir) 

Nesmayanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 
I 968, 5 I 4 (synth, ir) 

CsHshTi 
('15-Cyclopentadien-1-yl)triiodotitanium, lOCI 

Cyclopentadienyltitanium triiodide 
[12240-43-6] 

Ti-00011 

As Tribromo(175-2,4-cyclopentadien-1-yl)titanium, Ti-
00007 with 

X= I 

M 493.688 
Dark-red cryst. Mp 148-50°. Hydrolytically sensitive. 

Sloan, C.L. eta/, J. Am. Chern. Soc., I 959, 81, 1364 (synth, ir) 
Nesmayanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1968,514 (synth, ir) 
Bryukhova, E.V. eta/, J. Organomet. Chern., 1974,81, 195 

(nqr) 
Cardoso, A.M. eta/, J. Chern. Soc., Dalton Trans., I 980, I I 56 

(synth) 

C6ChFsTi 
Trichloro(pentafluorophenyl)titanium, 9CI 

[37759-22-1] 

Ti-00012 

Ti-00009 - Ti-00017 

M 321.297 
Yellow solid. Sol. polar solvs. including H 20, dioxan, 

THF. Mp 114-8°. BPo.oooi 100° sub!. Forms a bispyri­
dine adduct. Ti-C bond stable to hydrolysis by acid or 
alkali. 

Lahuerta Pena, P. eta/, Rev. Acad. Cieac. Exactas, Fis. Quim. 
Natur. Zaragoza, 1972,27, 75; CA. 77, 164813 (synth) 

Razuvaev, G.A. eta/, Dok!. Chern., 1972.203,220 (synth) 

C6H 1sN2 Ti Ti-00013 
Bis( dimethylamido )dimethyl titanium 

Dimethylbis(N -methylmethanaminato )titanium, 9CI 

[59512-77-5] 

M 166.102 
Yellow solid. Dec. at -35°. 
Biirger. H. eta/, J. Organomet. Chern.. I 976, 108, 69 (synth, ir, 

nmr) 

C1H2tN3Ti Ti-00014 
Tris( dimethylaminato )methyltitanium, SCI 

Tris ( dimet hylamido )methylt itanium 
[25483-53-8] 

M 195.143 
Yellow liq. Mp 8-9°. Bpo.ooi 20° sub!. Dec. at 80°. 

TiCD3 analogue also prepd. (Mp reported 9-10°). 
Biirger, H. eta/, J. Organomet. Chern., I 969, 20, I 29 (synth, ir, 

nmr, raman) 
Biirgcr. H. eta/, J. Organomet. Chern. 1970, 21, 381 (uv) 

CsHsN3S3Ti Ti-00015 
( 775-Cyclopentadieny l)trithiocyanatotitanium, SCI 

As Tribromo(775-2,4-cyclopentadien-I-yl)titanium, Ti-
00007 with 

X= NCS 

M 287.208 
Red solid. Mp 162-5°. Bpoooi 150° sub!. 
Kopf, H. eta/, Z. Naturforsch., B. 1968,23, 1534 (synth, ir) 

CsH1403Ti Ti-00016 
( 775-Cyclopentadieny l)trimethoxytitanium, SCI 

[12145-64-1] 
As Tribromo(775-2,4-cyclopentadicn-1-yl)titanium, Ti-

00007 with 

R = OMc 

M 206.077 
Monomeric in C6 H6. White solid. Mp 50-2°. Bpu 88°. 
Nesmayanov, A.N. et al,lzv. Akad. Nauk SSSR, Ser. Khim., 

1967.808 (synth, props) 

CsHt4Ti Ti-00017 
( 775-2,4-Cyclopentadien-1-yl)trimethyltitanium, 9CI 

[38386-55-9] 
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As Tribromo(175-2,4-cyclopentadien-1-yl)titanium, Ti-
00007 with 

X= Me 



M 158.079 
Yellow cryst. Mp ca. 20° dec. 
Giannini, U. eta/, Tetrahedron Lett., 1960, 19 (synth) 
Clauss, K. eta/, Justus Liebigs Ann. Chern., 1962,654,8 

(synth) 
Samuel, E. eta/, lnorg. Chern., 1973,12,881 (raman, nmr) 
Green, M.L.H. eta/, J. Organomet. Chern., 1974, 73, 259 (ir, 

nmr) 

CsH24N4Ti Ti-00018 
Tetrakis( dimethylamino )titanium 

Ti(NMe2) 4 

M 224.184 
Reagent for conversion of hindered ketones to enamines. 

Yellow liq. Bpo.o5 50°. 
Bradley, D.C. eta/, J. Chern. Soc., 1960, 3857 (synth) 
Buerger, H. eta/, lnorg. Nucl. Chern. Lett., 1966,3,209 (ir) 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 1967-

83, 2, 399. 

CsH32B2oTi99 Ti-00019 
Bis[ 176-decahydro-C, C -dimethyldicarbadodecaborato(2-) ]­

titanate(2-), 9CI 
4,4' -Bis(decahydro-1 ,6-dimethy/-1 ,6-dicarba-4-titana­
closo-tridecaborate )(2-) 

_..CH3 

HB~C., HB--BH 

1H\~.\-~·>··... H~.S:·~~ \'j:~ a; I~ ·-. . -... j ::-\--11---Jf~r~\.\ HB~~~ 1/r:::}T{~("ffB·.-~B,_...., ~BH 
\ \HB~Hf>::./ ··::.:--.. \~-..ifb< 'l 

<iJ)Z}j;F_< ;.8::-r ~BH 
B--BH CH3 H3C .HB:....-----

M 392.421 (ion) 
Bis(tetramethylammonium) salt: [55266-92-7]. 

C16Hs6B2oN2Ti M 540.712 

ee 

Red cryst. + 2Me2CO (Me2CO/Et0H), air-stable in 
solid state. 

Salentine, C.G. eta/, J. Am. Chern. Soc., 1975,97,426 (synth, 
pmr, nmr,props) 

Yo, F.Y. eta/, J. Am. Chern. Soc., 1975,97,428 (cryst struct) 

C9HllChTi Tl-00020 
Trichloro(1J5-tetrahydroindenyl)titanium 

( 715- Tetrahydroindenyl)titanium trichloride 

M 273.425 

Cl 

r-<(3}-T(-ci 
\_) CI 

Characterised by hydrol. prods. 
Samuel, E., J. Organomet. Chern., 1969, 19, 87 (synth, ir, nmr) 

C9Hts02Ti 
Cyclopentadienyldiethoxytitanium 

M 203.096 

@ f} OEt 
T( "T( 

/ " / ~ 
EtO ~t 'f2J 

Tl-00021 

Ti-00018 - Ti-00023 

Dimeric. 
Dimer: Bis( 715-2 ,4-cyc/opentadien-1-y/)diethoxy-di­

~-ethoxydititanium. Dicyclopentadienyldi-~-ethoxy­
diethoxydititanium. Bis [ ( 7]-cyc/opentadieny/)ethox­
y(~-ethoxy)titanium]. Red-brown liq. 

Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1971, 1314 
(synth, nmr) 

C9H11N2Ti Tl-00022 
Cyclopentadienylbis( dimethylamido )titanium 

M 201.127 
Dimeric. 

@Me Me 
\( NMe2 
/ \. / 

/Ti Ti 
Me2N X >(Y 

Me Me'\;!) 

Dimer: [11067-83-7]. Di-7r-cyclopentadienylbis[~(di­
methylaminato) ]bis(dimethylaminato )dititanium, SCI. 
Dicyclopentadienyltetrakis ( dimet h y /ami nato )di titan­
ium. Bis [ (7]-cyc/opentadieny/)(dimethy/amido )(~­
dimethylamido )titanium]. Red-brown oil. Not fully 
characterised but related compds. were characterised 
analytically and spectroscopically. 

Alyea, E.C. eta/, J. Chern. Soc., Chern. Commun., 1969, 1064 
(synth, nmr) 

Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1971, 874, 
1314 (synth, props) 

CtoHtoBrTi Ti-00023 
Bromobis( cyclopentadienyl)titanium 

Dicyclopentadienyltitanium bromide 
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M 257.973 
Dimeric in C6H6. 

X= Br 

Dimer: [39333-86-3]. Di-~-bromotetrakis( 7]5-2 ,4-cyc/o­
pentadien-1-y/)dititanium, 9CI. Bis[~-bromobis(TJ5 -
cyclopentadienyl)titanium]. 
C2oH2oBr2Th M 515.946 
Red-brown solid. Sol. H 20, org. solvs. Subl. in vacuo. 

Gubin, S.P. eta/, J. Organomet. Chern., 1969,20, 229. 
Coutts, R.S.P. eta/, Aust. J. Chern., 1973,26,2101. 
Coutts, R.S.P. eta/, J. Organomet. Chern., 1973, 47, 375 (synth, 

uv, ir) 



CtoHtoBrzTi Tl-00024 
Dibromobis( ,S-2,4-cyclopentadien-1-yl)titanium, lOCI 

Dicyclopentadienyltitanium dibromide. Titanocene 
dibromide 
[ 1293-73-8] 

X= Br 

M 337.877 
Dark-red cryst. Mp 290-313° dec. 
Wilkinson, G. eta/, J. Am. Chern. Soc., 1953,75, lOll (synth) 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106 (synth, ir, ms, 

nmr) 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969, 2814 (ir) 
Bryukhova, E.V. eta/, J. Organomet. Chern., 1974,81, 195 

(nqr) 
Nesmayanov, A.N. eta/, J. Struct. Chern. (Engl. Trans/.), 1975, 

16, 705 (cmr) 
McDermott, J.X. eta/, J. Am. Chern. Soc., 1976,98,6529 

(nmr) 

CtoHtoCITi Tl-00025 
Chlorobis( cyclopentadienyl)titanium 

Dicyclopentadienyltitanium chloride 
As Bromobis( cyclopentadienyl)titanium, Ti-00023 with 

M 213.522 
Dimeric. 

X=Cl 

Dimer: [ 1271-18-7]. Di-JJ,-chlorotetrakis( TJ 5-2 ,4-cyc/o­
pentadien-1-yl)dititanium. Bis [ bis( TJ-cyclopentadi­
enyl)-JL-chlorotitanium ]. 
C:zoH:zoCI:z Tiz M 427.044 
Starting material for Ti(III) cyclopentadienyl 
complexes. Green cryst. Sol. H20, org. solvs. Mp 285-
80. Sub!. in vacuo. One ref. reports as moisture­
sensitive. 

Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., 1972, 1000 
(synth) 

Chivers, T. et a/, Can. J. Chern., 1973, 51, 815. 
Coutts, R.S.P. eta/, J. Organomet. Chern., 1973,47, 375 (synth. 

ir, uv) 
Wailes, P.C. eta/, unpublished results cited in Organic 

Chemistry of Titanium, Zirconium, and Hafnium, Academic 
Press, London, 1974,207 (synth) 

Manzer, L.E., J. Organomet. Chern., 1976, 110, 291 (synth) 
Jungst, R. eta/, lnorg. Chern., 1977,16, 1645 (cryst struct) 

CtoHtoChTi Ti-00026 
Dichlorobis(715- 2,4-cyclopentadien-1-yl)titanium, 9CI 

Bis(cyclopentadienyl)titanium dichloride. Titanocene 
dichloride 
[ 1271-19-8] 
As Dibromobis(TJ5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

X=Cl 

M 248.975 
Cocatalyst for polymerisation. Bright-red acicular cryst. 

(toluene). Mp 289°. 
I> XR2050000. 

Ti-00024 - Ti-00029 

Wilkinson, G. eta/, J. Am. Chern. Soc., 1954,76,4281 (synth) 
Coutts, R.S.P. et a/, Adv. Organomet. Chern., 1970, 9, 136 (rev) 
Siegert, F.W. eta/, J. Organomet. Chern., 1970, 23, 177 (synth, 

pmr, ms) 
Balutina, O.A. eta/, Tr. Khim. Khim. Tekhnol., 1974, 119; CA, 

83, 170279 (ir) 
Clearfield, A. eta/, Can. J. Chern., 1975, 53, 1622 (cryst struct) 
Martin, M.L. eta/, J. Organomet. Chern., 1975, 97, 261 (pmr, 

cmr) 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 1967-

83,6,48. 

C1oH1oCI40Th Ti-00027 
T etrachlorobis( 715- 2,4-cy clopentadien-1-y 1)-JJ,-oxodititanium, 

9CJ 
Bis [dichloro( TJ 5 -cyclopentadienyl)titanium] oxide. Oxy­
bis [dichlorocyclopentadienyltitanium] 
[ 12146-06-4] 

M 383.760 
Obt. by hydro!., but is itself hydro!. to monochloro 

oligomers. Orange cryst. (CC14). Spar. sol. org. solvs. 
Mp149-51°. 

Corradini, P. eta/, J. Am. Chern. Soc., 1959,81, 5510 (cryst 
struct) 

Gorsich, R.D., J. Am. Chern. Soc., 1960,82,4211 (synth) 
Thewalt, U. eta/, J. Organomet. Chern., 1977, 127, 169 (cryst 

struct) 

C10HtoFTi Tl-00028 
Bis( cyclopentadienyl)fluorotitanium 

Dicyclopentadieny lti t ani um fluoride 
As Bromobis( cyclopentadienyl)titanium, Ti-00023 with 

M 197.067 
Dimeric in C6H6. 

X=F 

Dimer: [39333-87-4]. Tetrakis(TJ5-2,4-cyclopentadien­
I-yl)di-JL-fluorodititanium, 9CI. Bis [ bis( TJ 5-cyclopen­
tadienyl)-!J.-fluorotitanium ]. 
C2oH2of2Ti2 M 394.135 
Green cryst. by sub!. Sol. org. solvs., spar. sol. H20. 

Gubin, S.P. eta/, J. Organomet. Chern., 1969, 20, 229. 
Coutts, R.S.P. eta/, Aust. J. Chern., 1973, 26,2101. 
Coutts, R.S.P. eta/, J. Organomet. Chern., 1973,47,375 (synth, 

ir, uu) 

C 10H 10F 2 Ti Tl-00029 
Bis( '75-2,4-cyclopentadien-l-yl)difluorotitanium, lOCI 

Dicyclopentadienyltitanium difluoride. Titanocene 
difluoride 
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[309-89-7) 
As Dibromobis( TJ5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

X=F 

M 216.066 
Tumour inhibitor. Yellow cryst. M p 238-80° dec. 
Samuel, E., Bull. Soc. Chim. Fr., 1966, 3548 (synth) 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969, 2106 (synth, ir, ms, 

nmr) 
Dias, A.D., Rev. Port. Quin., 1971, 13, 222; CA. 77, 120222 (uu) 



White, D.A., J. Inorg. Nuc/. Chern., 1971,33,691 (prnr) 
Ger. Pat., 2 923 334, (1979); CA, 94, 150572 (use) 

CtoHtoiTi Tl-00030 
Bis( cyclopentadienyl)iodotitanium 

Dicyclopentadienyltitanium iodide 
As Bromobis(cyclopentadienyl)titanium, Ti-00023 with 

M 304.974 
Dimeric in C6H6. 

X= I 

Dimer: [39333-90-9]. Tetrakis(TJ5-2,4-cyc/opentadien­
J-yl)di-JL-iOdodititanium, 9CI. Bis[bis(TJ5-cyclopenta­
dienyl)- JL-iodotitanium]. 
C2oH20hTi2 M 609.947 
Red-brown solid. Sol. H20, org. solvs. Shows 
anomalous magnetic behaviour. 

Gubin, S.P. eta/, J. Organornet. Chern., 1969,20,229. 
Coutts, R.S.P. eta/, Aust. J. Chern., 1973,26,2101. 
Coutts, R.S.P. eta/, J. Organornet. Chern., 1973,47, 375 (synth, 

uv, ir) 

CtoHto12Ti Tl-00031 
Bis( ,S-2,4-cyclopentadien-1-yl)diiodotitanium, lOCI 

Dicyclopentadienyltitanium diiodide. Titanocene 
diiodide 
[ 12152-92-0] 
As Dibromobis( TJ5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024with 

X= I 

M 431.878 
Black cryst. Mp 315-7°. 
Chien, J.C.W., J. Phys. Chern., 1963,67,2477 (uv) 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969, 2106, 2814 (synth, 

ir, rns, nmr) 
Gubin, S.P. eta/, J. Organornet. Chern., 1969,20,229. 
Bryukhova, E.V. eta/, J. Organornet. Chern., 1974,81, 195 

(nqr) 
Nesmayanov, A.N. eta/, J. Struct. Chern. (Engl. Trans/.), 1975, 

16, 705 (prnr, crnr) 

CtoHtoN6Ti Tl-00032 
Diazidobis( .,s_ 2,4-cyclopentadien-1-yl)titanium, lOCI 

Titanocene diazide 
[1298-37-9] 
As Dibromobis( TJ5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

M 262.109 
Orange cryst. Mp 145-6°. BPo.ooi 200° subl. 
Langford, C.H. eta/, J. Organornet. Chern., 1965,4,271 (synth, 

uv) 
Coutts, R.S.P. eta/, Aust. J. Chern., 1971,24, 1075 (synth, ir, 

rns, nrnr) 
de Gil, E.R. eta/, Acta Crystallogr., Sect. B, 1976,32,909 

(cryst struct) 

Ti-00030 - Ti-00036 

CtoHu,.55Ti Tl-00033 
Bis( ,S-2,4-cyclopentadien-1-yl)(pentathio )titanium, 9CI 

Bis( 715 -cyc/opentadienyl)cyc/o(pentasu/fur-1 ,5 -diyl)tit­
anium 
[12116-82-4] 

M 338.369 
Intermed. in synth. of Sn (n = 7, 9, 20, etc.) and other 

ring-systems. Dark purple cryst. Mp 194-8°. Below 
120°, C5H 5 rings nonequivalent owing to S5 ring 
conformation. Eact (ring inversion) 69.1 kJ moi.- 1• 

Kopf, H. eta/, Chern. Ber., 1969, 102, 1504 (synth) 
Epstein, E.F. eta/, J. Organornet. Chern., 1971,26,229 (cryst 

struct) 
Muller, E.G. eta/, J. Organornet. Chern., 1976, 111,91 (ir, nrnr, 

cryst struct) 
Abel, E.W. eta/, J. Organornet. Chern., 1978, 160, 75 (nmr) 

CtoHtoSe5Ti Ti-00034 
Bis( ,S-2,4-cyclopentadien-1-yl)[pentaselenidato(2-)]titani­

um, 9CI 
Bis( 115-cyc/opentadienyl)cyc/o-1 ,5 -pentaselenium-1 ,5-
diyl)titanium 
[12307-22-1] 
As Bis(TJ5-2,4-cyclopentadien-1-yl)(pentathio )titanium, 

Ti-00033 with 

X= Se 

M 572.869 
Monomeric in C6H6. Air-stable violet leaflets (C6H6). 

Insol. H20, sol. Et20, C6H6, sl. sol. CS2. M p 211°. 
C5Hs rings nonequivalent magnetically (Ses ring 
conformation). 

Kopf, H. eta/, Chern. Ber., 1968, 101,272 (synth, ir, uv, nrnr) 

CtoHtoTi Tl-00035 
Titanocene 

Bis( TJ5-2 ,4-cyc/opentadien-1-yl)titanium, 9CI. 

Dicyclopentadienyltitanium 
[1271-29-0] 

@-Ti~ 
M 178.069 
Identity doubtful, except possibly as a reactive 

intermediate. Black solid. Struct. not established. 
t> XR2075000. 

Rausch, M.D. eta/, J. Organornet. Chern., 1978, 160, 81. 
Pez, G.P. eta/, Adv. Organornet. Chern., 1981, 21, I (rev) 

C10H 11CiJTi Tl-00036 
Tricbloro(2-metbyl-1-pbenyl-1-propenyl)titanium, lOCI 

Trichloro(1-pheny/-2,2-dimethylethenyl)titanium 
(72348-00-6] 
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M 285.436 
Material characterized spectroscopically. 
Cardin, D.J. eta/, J. Chern. Soc., Chern. Commun., 1979, 513 

(synth, nmr) 

CtoHuTi Ti-00037 
Dis( ,S-cyclopentadienyl)bydrotitanium 
As Bromobis( cyclopentadienyl)titanium, Ti-00023 with 

M 179.077 
Dimeric. 

X=H 

Dimer: [11078-10-7]. Tetra-7r-cyclopentadienyldi­
IJ.-hYdrodititanium, BCI. Di-7r-cyclopentadienyldi-
2,4-cyclopentadien-1-yldi-IJ.-hYdrodititanium, RCI. 

Bis [ bis( 715 -cyclopentadienyl) -~J.-hydrotitanium ]. 
C2oH22Ti2 M 358.154 
Violet solid. On standing isomerises to polymer. With 
H 2 gives a fulvalene hydrido dimer. 

Bercaw, J.E. eta/, J. Am. Chern. Soc., 1969, 91, 7301 (synth, ir, 
esr) 

CtoHt4BTi Ti-00038 
Bis(,S-2,4-cyclopentadien-1-yl)[ tetrahydroborato(1- )H,H'­

]titanium, lOCI 
Bis ( 715 -cyclopentadieny /)titanium tet rah ydridobora t e. 
Titanocene borohydride 
[12772-20-2] 

M 192.911 

~ H H 
~/ '-/ 

Ti B 
@ ' /'­H H 

Purple needles. Sub!. in vacuo. 
Noth, H. eta/, Naturwissenschaften, 1960,47, 57 (esr) 
Davies, N. eta/, J. Chern. Soc. (A), 1969, 2601 (ir) 
Marks, T.J. eta/, lnorg. Chern., 1972, 11, 2540 (synth, ir) 
Melmed, K.M. eta/, lnorg. Chern., 1973, 12, 232 (cryst struct) 
Inorg. Synth., 1977, 17, 91 (synth) 

CtoHtsChNS2Ti Ti-00039 
Dicbloro( '15-2,4-cyclopentadien-1-yl)( diethylcarbamodi­

tbioato-S,S')titanium, 9CI 
Dich/oro( 7J-cyclopentadienyl)N ,N -diethyldithiocarbam­
atotitanium 
[53079-53-1] 

M 332.141 
Red solid. Mp 181-4°. Stable to hydrolysis unlike most 

(C5H5)Ti(IV) dihalides. 
Coutts, R.S.P. eta/, J. Organomet. Chern., 1975,84,47 (synth, 

ir, nmr) 

Ti-00037 - Ti-00043 

C10H 15CI3Ti Tl-00040 
Trichloro[ (1,2,3,4,5-'1 )-1,2,3,4,5-pentamethyl-2,4-cyclopen­

tadien-1-yl]titanium, lOCI 
(Pentamethylcyc/opentadienyl)titanium trichloride 
[70756-51-3] 

M 289.468 
Red solid. Mp 225-7°. 
King, R.B. eta/, J. Organomet. Chern., 1967,8, 287 (synth, ir, 

pmr) 
Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1968, 514 (ir) 
Gubin, S.P. eta/, J. Organomet. Chern., 1969, 20, 229 (po/arog) 
Nesmayanov, A.N. eta/, Dok/. Chern. (Engl. Trans/.), I 972, 

205, 632 (cmr) 

CtoHts02Ti Ti-00041 
( 7J5-2,4-Cyclopentadien-1-yl)diethoxymethyltitanium, lOCI 

[53695-79-7] 

M 218.131 

©- /OEt 
Ti-Me 

'oEt 

Yellow liq. d~0 1.059. Bp0_05 32°. Forms complex with 
Me2Al0Et. 

Blandy, C. eta/, J. Organomet. Chern., I 977, 128, 415 (synth, 
ir, prnr, crnr, props) 

C10H2403Ti Ti-00042 
Methyltris(2-propanolato)titanium, lOCI 

Methyltriisopropoxytitanium. Methyltris(isopropoxy)­
titanium 
[ 18006-1 3-8] 

M 240.178 
Yellow liq. Mp 10°. Bpoo 18 50°. 
Clauss, K., Justus Liebigs Ann. Chern., 1968, 711, 19 (synth) 
Dijkgraaf, C. eta/, Spectrochern. Acta, Part A, 1969, 25, 1455 

(synth) 
Blandy, C. eta/, C.R. Hebd. Seances A cad. Sci., 1974, 278, 

1323 (nrnr) 
Rausch, M.D. eta/, J. Organornet. Chern., 1974, 74, 85 (synth, 

nmr) 
Blandy, C. eta/, Synth. React. Jnorg. Meta/-Org. Chern., 1978, 

8, 331 (nrnr) 

C10H29N3SiTi Ti-00043 
Tris(dimethylamido)(trimethylsilylmethyl)titanium 
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Tris(N -methylmethanaminato) [ (trimethylsilyl)methyl]­
titanium, 9CI 

[59512-75-3] 

M 267.325 
Liq. Mp <0°. Bpoool 50°. 
Biirger, H. eta/, J. Organomet. Chem, 1976, 108,69 (synth, ir, 

nrnr) 



CuH10CizN2Ti Ti-00044 
Dicbloro( 715-2,4-cyclopentadien-1-yl)(pbenylazo )titanium, 

lOCI 
Diehl oro ( 7]-cyclopent adieny I) pheny ldiazenidotitani urn 
[68182-14-9] 

M 288.999 

/Cl 
.fr:\LTi-N=NPh 
~'cl 

Orange cryst. (Et20). 
Dilworth, J.R. eta/, J. Organomet. Chern., 1978, 159,47 (synth, 

ir, nmr) 

CuH13CITi Ti-00045 
Cblorobis( 715- 2,4-cyclopentadien-1-yl)metbyltitanium, lOCI 

Chloro(methyl)titanocene 
[ 1278-83-7] 

X= Me 

M 228.557 
Orange-yellow solid. Mp 168-70°. Cryst. phase transition 

at91.6°. 
Beachell, H.C. eta/, Inorg. Chern., 1965,4, 1133 (synth, mr) 
Gubin, S.P. eta/, J. Organomet. Chern., 1969, 20, 241 (po/arog) 
Waters, J.A. eta/, J. Organomet. Chern., 1970,22,417 (synth, 

ir, uv, nmr) 
Waters, J.A. eta/, J. Organomet. Chern., 1971, 33, 41. 

CuH13Ti 
Bis( 715- 2,4-cyclopentadien-1-yl)metbyltitanium 

[ 12288-70-9] 

~ 
~TiMe 
@ 

M 193.104 

Ti-00046 

Complex prepd. in situ. Effects cyclometalation of pyri­
dines and quinolines. 

Klei, B. eta/, J. Chern. Soc., Chern. Commun., 1978,659 (synth, 
use) 

K1ei, B. eta/, J. Organomet. Chern., 1980, 188, 97 (use) 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 1967-

83,8,40 (use) 

CuHt406Ti Tl-00047 
Tris(acetato-0)( 715- 2,4-cyclopentadien-1-yl)titanium, 9CI 

Triacetato( 715 -cyclopentadienyl)titanium. ( 1]5-Cyc/open­
tadieny/)titanium triacetate 
[1282-42-4] 
As Tribromo( 1]5-2,4-cyclopentadien-1-yl)titanium, Ti-

00007 with 

X=OAc 

M 290.108 

Ti-00044 - Ti-00050 

Mp115-7°. 
Dvoryantseva, G.G. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim., 1965, 161,603 (synth, ir) 
Nesmeyanov, A.N. eta/, Tetrahedron Suppl., 1966,8, pt. 2, 389 

(synth, nmr) 
Nesmayanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1967, 808 (synth) 
Nesmayanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1971, 2729 (nmr) 
Nesmayanov, A.N. eta/, J. Struct. Chern. (Engl. Trans/.), 1975, 

705 (cmr) 

CuH2o03Ti Tl-00048 
( r-Cyclopentadienyl)trietboxytitanium, SCI 

[1282-41-3] 
As Tribromo(1]5-2,4-cyclopentadien-l-yl)titanium, Ti-

00007 with 

X =OEt 

M 248.157 
Monomeric in C6H6. Colourless 1iq. Bp3 I 06-7°. 
Nesmayanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1961,743 (synth) 
Nesmayanov, A.N. eta/, Dokl. Chern. (Engl. Trans/.), 1968, 

182, 874 (ir) 
Nesmayanov, A.N. eta/, J. Struct. Chern. (Engl. Trans/.), 1972, 

13,964 (nmr) 

CuH23N3Ti Tl-00049 
( f15-Cyclopentadienyl)tris( dimetbylamido )titanium 

( TJ5 -Cyclopentadien-J-yl)tris(N -methylmethanaminato )­
titanium, 9CI 

[ 58057 -99-1] 
As Tribromo(1]5-2,4-cyclopentadien-l-yl)titanium, Ti-

00007 with 

X= NMe2 

M 245.203 
Red oil or orange cryst. Mp 100°. Bpo.o1 95°, Bpo.oo1 

50°. Dec. ~140°. 
Chandra, G. eta/, Inorg. Nucl. Chern. Lett., 1965, 1, 83 (synth) 
Chandra, G. eta/, J. Chern. Soc. (A), 1968, 1940 (synth) 
Biirger, H. eta/, J. Organomet. Chern., 1969, 20, 129 (synth, 

nmr) 
Biirger, H. eta/, J. Organomet. Chern., 1975, 101,295 (ir, 

raman) 

CnHtoN202Ti Ti-00050 
Dicyanatobis(f15-cyclopentadienyl)titanium 
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Bis( cyanato-N )his( 715 -cyclopentadien-1-yl)titanium, 
9CI. Biscyclopentadienyldicyanatotitanium 
[ 121 09-61-4] 
As Dibromobis( ,.,s.2,4-cyclopentadien-l-yl)titanium, Ti-

00024 with 

X=NCO 

M 262.103 
The ligating atom of the NCO group is uncertain (cf. 9CI 

name). Orange-red solid. Mp 275-7°. Bpo.oo1 160° 
sub!. 

Coutts, R.S.P. eta/, Aust. J. Chern., 1966, 19,2069 (synth, 
nmr) 

Samuel, E., Bull. Soc. Chim. Fr., 1966, 3548 (synth, ir) 
Burmeister, J.L. eta/, Inorg. Chern., 1969, 8, 170; 1970,9, 58 

(synth, ir, uv, ms) 
Anderson, S.J. eta/, J. Chern. Soc., Chern. Commun., 1974, 996 

(cryst struct) 



CnHto02Ti Ti-00051 
Dicarbonylbis( 715-2,4-cyclopentadien-1-yl)titanium, lOCI 

Dicarbonyldi-1f-cyclopentadienyltitanium, BCI. Titano­
cene dicarbonyl 
[ 12129-51-01 

M 234.090 
Monomeric in C6H6. Dark-red cryst. (toluene or by 

subl.). Sol. org. solvs. Reacts with CH2Cb and CHC13. 

Mp 90° dec. BPo.oot 40-80° subl. Readily oxidized. 
Calderazzo, F. eta/, Jnorg. Chim. Acta, 1967, 1, 65 (ir) 
Fischer, E.O. eta/, J. Organomet. Chern., 1967, 9, PIS (uu) 
Alt, H. eta/, J. Am. Chern. Soc., 1974,96, 5936 (synth) 
Demerseman, B. eta/, J. Organomet. Chern., 1975, 101, C24 

(synth) 
Fachinetti, G. eta/, J. Chern. Soc., Chern. Commun., 1976, 230 

(synth, pmr, ir) 
Atwood, J.L. eta/, J. Organomet. Chern., 1977, 132, 367 (cryst 

struct) 

CnHtoTi 
Diphenyltitanium, lOCI 

Titanium diphenyl 
[ 14724-88-0] 

M 202.091 

Ti-00052 

Not well characterised. Polymeric. Black solid. Sol. 
C6H6. Forms adducts with THF and NH3• J.LB = 0.59 
BM. Dec. slowly at 200-50°. 

I> Pyrophoric 
Latyaeva, V.N. eta/, J. Organomet. Chern., 1964,2, 388; 1969, 

16, 103 (synth) 
Thiele, K.H. eta/, Z. Anorg. Chern., 1978, 441, 13 (synth) 

CnH12S2Ti Ti-00053 
Bis( ~-2,4-cyclopentadien-1-yl)[ 1,2-etheneditbiolato(2-)­

S,S']titanium, 9CI 

[ 12307-60-7] 

M 268.227 
Green-black cryst. (CH2Cbfhexane or by sub!.). Mp 

177-9°,202-4°. BPo.t 110-20° subl. 
King, R.B. eta/, Jnorg. Chern., 1968,7, 340 (synth, ir, nmr) 
Kopf, H. eta/, Z. Naturforsch., B, 1968,23, 1531 (synth, ir, 

nmr) 
Kutoglu, A., Acta Crystal/ogr., Sect. B, 1973, 29, 2891 (cryst 

struct) 

CnHnTi 
Bis(716-benzene)titanium, 9CI 

[ 52462-43-8] 

M 204.107 

Ti-00054 

Ti-00051 - Ti-00057 

Reducing agent in org. synth. Cocatalyst for diene oli­
gomerisations. Burgundy-red cryst. 

Akhmedov, V.M. eta/, J. Chern. Soc., Dalton Trans., 1975, 
1412 (use) 

Anthony, M.T. eta/, J. Chern. Soc., Dalton Trans., 1975, 1419 
(synth, spectra) 

Hawker, P.N. eta/, J. Chern. Soc., Chern. Commun., 1978,730 
(synth) 

C 12H 12 Ti Ti-00055 
( 717 -Cycloheptatrienylium ~ 715- 2,4-cyclopentadien-1-yl)tita­

nium 
1f-Cycloheptatrienyl-1f-cyclopentadienyltitanium 
[ 51203-49-7] 

@-Ti-@ 

M 204.107 
Sky-blue cryst. Sublimes at 125°/ I mm. Diamagnetic. 
v. Oven, H.O. eta/, J. Organomet. Chern., 1970, 23, 159 (synth, 

ir) 
Zeinstra, J.D. eta/, J. Organomet. Chern., 1973, 54, 207 (struct) 
Verkouw, H.T. eta/, J. Organornet. Chern., 1973, 59, 259 (rns, 

ir, prnr) 
Evans, S. eta/, J. Chern. Soc., Dalton Trans., 1974, 304. 
Groenenboom, C.J. eta/, J. Organornet. Chern., 1974,80, 229 

(crnr,prnr) 
Demerseman, B. eta/, J. Organornet. Chern., 1975, 101, C24 

(synth) 

C 12H 13CIOTi Tl-00056 
[ ( C, 0-71 )-Acetyl]chlorobis( 715- 2,4-cyclopentadien-1-yl)titan­

ium, lOCI 
Acetylchlorotitanocene 
[66320-88-5) 

M 256.567 
Orange air-stable cryst. (toluene). Sol. CHC13, polar 

solvs., insol. hydrocarbons. 
Floriani, C. eta/, J. Chern. Soc., Chern. Cornrnun., 1972,790 

(synth, ir, rns) 
Fachinetti, G. eta/, J. Organornet. Chern., 1974, 71, C5 (synth, 

ir, nrnr) 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1977, 2297 

(synth, cryst struct) 

C12H 13CITi Tl-00057 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)ethenyltitanium 

Chloro-1f-cyc/opentadienylvinyltitanium, BCI. 
Chloro(vinyl)titanocene 
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As Chlorobis( 1]5-2,4-cyclopentadien-1-yl)methyltitanium, 
Ti-00045 with 

X =-CH=CH2 

M 240.568 
Red-brown solid. Mp 153° dec. 
Waters, J.A. eta/, J. Organornet. Chern., 1970, 22, 417 (synth, 

ir, nrnr) 



CuHt6NTi Tl-00058 
[Dis( .,s.cyclopentadienyl)dimethylamidotitanium 

M 222.145 
Dimeric. 

@Me Me@ vo 
/ ' Ti Ti 

f)< ~N~ >& 
~Me Me~ 

Dimer: [11057-67-3]. Tetra-7r-cyclopentadienyl-
bis [JL-(dimethylaminato) ]dititanium, 8CI. Bis[bis(715-
cyclopentadienyl)dimeth ylamidotitani urn]. 
C24H32NzTiz M 444.290 
Useful starting material for Ti(III) complexes. Brown 
solid. Highly sensitive to air and moisture. 

Lappert, M.F. eta/, J. Chern. Soc. (A), 1971,874 (synth, ir) 
Lappert, M.F. eta/, J. Chern. Soc. (A), 1971, 1314 (props) 

CuHt~zTi Tl-00059 
Dis( .,S-2,4-cyclopentadien-1-yl)bis( methanethiolato )titanium, 

lOCI 
Bis ( 71-cyc/opentadieny l)bis ( thiomethoxy )titanium. 
Bis(thiomethoxy )titanocene 
[ 12089-78-0] 
As Dibromobis( 715-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

X =SMe 

M 272.258 
Red-violet solid or purple cryst. Mp 184-5°. 
Coutts, R.S.P. eta/, Aust. J. Chern., 1966, 19, 1377 (synth, 

nrnr) 
Giddings, S.A., Inorg. Chern., 1967,6,849 (synth) 
Abel, E.W. eta/, J. Organornet. Chern., 1968, 14,285 (synth, 

nrnr) 
Kiipf, H. eta/, Z. Naturforsch., B, 1968,23, 1536 (synth, ir) 

C uH t6 Ti Tl-00060 
Dis( .,S-2,4-cyclopentadien-1-yl)dimethyltitanium, 9Cl 

[ 1271-66-5] 

M 208.138 

~ Me 
~T./ 
~\ 
~ Me 

Orange-yellow needles (pentane). Mp 97° dec. 
Piper, T.S. eta/, J. Inorg. Nucl. Chern., 1956,3, 104 (synth) 
Ger. Pat., I 037 446, (1958); CA, 54, 18546 (synth) 
Clauss, K. eta/, Justus Liebigs Ann. Chern., 1962,654, 8 

(synth) 
Hanlan, J.F. eta/, Can. J. Chern., 1972, SO, 747 (prnr, ir) 
Erskine, G.J. eta/, J. Organornet. Chern., 1976, 114, 119 (synth, 

props) 
Cardoso, A.M. eta/, J. Chern. Soc., Dalton Trans., 1980, 1156 

(synth) 

Ti-00058 - Ti-00064 

C12HtsAlzCisTi Tl-00061 
Tetra-~&-chlorobis(dichloroaluminium)[(l,2,3,4,5,6-fl)hex­

amethylbenzene)titanium, lOCI 
Hexamethylbenzenebis(di-JL-dichlorodichloroaluminu­
m)titanium 
[39450-72-1] 

M 547.741 
Catalyst for trimerization of butadiene. Violet cryst. 

(C6H6). Sol. aromatic hydrocarbons, insol. aliphatic 
hydrocarbons. Dr and I analogues also known. 

Pasynkiewicz, S. eta/, J. Organornet. Chern., 1973,54,203 
(synth) 

Dzierzgowski, S. eta/, J. Mol. Catal., 1977,2,253 (use) 
Thewalt, U. eta/, J. Organornet. Chern., 1979, 172, 317 (cryst 

struct) 

CuH34NzSizTi Tl-00062 
Dis(dimethylamido )bis( trimethylsilylmethyl)titanium 

Bis(N -methylmethanaminato )bis [ (trimethylsilyl)me­
thyl]titanium, 9CI 

[59512-73-1] 

M 310.465 
Yellow solid (below 0°). 
Biirger, H. eta/, J. Organornet. Chern., 1976, 108, 69 (synth, 

nrnr) 

C13H toCIF 6NTi Tl-00063 
Chlorodi-r-cyclopentadienyl[2,2,2-trifluoro-1-(trifluo­

romethyl)ethylideniminato ]titanium 
Ch/oro [bis(trifluoromethyl)ketimido ]titanocene. Chlo­
robis ( 71-cyc/opentadieny/) [ bis ( trifluoromet h yl) ketim­
ido] titanium 
[11077-55-7] 
As Chlorobis(715-2,4-cyclopentadien-1-yl)methyltitanium, 

Ti-00045 with 

M 377.552 
Yellow solid. Mp 194-5° dec. Bp0.001 <84° sub!. 
Cetinkaya, B. eta/, J. Chern. Soc., Chern. Cornrnun., 1971,215 

(synth, ir, nrnr, rns) 

C13H13 Ti Tl-00064 
( .,s.J,3,5, 7-Cyclooctatetraene)( .,S-2,4-cyclopentadien-1-yl)­

titanium, lOCI 
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[ 11 065-40-0] 

M 217.126 
Green cryst. Bp0.1 120° sub!. Dec. at ~160° without 

melting (under Ar). Thermally stable but v. sensitive to 
oxygen. Paramagnetic (1 unpaired electron). 



Van Oven, H.O. eta/, J. Organomet. Chern., 1969, 19, 373 
(synth, ir, ms) 

Lehmkuhl, H. eta/, J. Organomet. Chern., 1970,25, C44 
(synth) 

Kroon, P.A. eta/, J. Organomet. Chern., 1970, 25, 451 (cryst 
struct) 

Thomas, J.L. eta/, Inorg. Chern., 1972, II, 348 (esr) 
Veldman, M.E.E. eta/, J. Organomet. Chern., 1975, 84, 247 

(synth, ms, ir, props) 

C13H14C)zTi Ti-00065 
Dicbloro[1,3-propanediylbis[(1,2,3,4,S-f1 )-2,4-cyclopenta­

dien-1-ylidene ]]titanium, 9CI 
Dichloro( 1 ,1 '-trimethylenedicyclopentadienyl)titanium 
[38117-97-4] 

M 289.040 
Deep red-brown cryst. 
Japan. Pat., 63 5 991, (1963) (synth, ir, uv, nmr) 
Davis, B.R. eta/, J. Organomet. Chern., 1971, 30, 75 (cryst 

struct) 
Hillman, M. eta/, J. Organomet. Chern., 1972, 42, 123 (synth, 

props) 
Epstein, E. F. eta/, Inorg. Chim. Acta, 1973, 7, 211 (neutron 

diffraction) 
Smith, J.A. eta/, J. Organomet. Chern., 1979, 173, 175 (nmr) 

C13H18AICITi Ti-00066 
~&-Cblorobis(rf-cyclopentadienyl)(dimethylaluminum)-~&-m­

ethylenetitanium 
[67719-69-1] 

M 284.600 
Reagent for olefin homologation and redn. of certain ke­

tones to alkenes and esters to enol ethers. Red-orange 
cryst. Air and moisture sensitive. 

Tebbe, F.N. eta/, J. Am. Chern. Soc., 1978, 100, 3611 (synth, 
use) 

Pine, S.H. eta/, J. Am. Chern. Soc., 1980, 102, 3270 (use) 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 196 7-

83, 8, 83 (use) 

C13Ht9CISiTi Ti-00067 
Chlorobis( rf-2,4-cyclopentadien-1-y I)( trimethylsily l)titanium 

Chloro(trimethylsilyl)titanocene 
[75799-47-2] 

M 286.712 
Dark-green cryst. Mp 119-21°. 
Rosch, L. eta/, J. Organomet. Chern., 1980, 197, 51 (synth, ir, 

cryst struct) 

Ti-00065 - Ti-00071 

C13H33N3Ti Ti-00068 
Tris( diethylaminato )methyltitanium, SCI 

Tris(diethylamido )methyltitanium 
[25483-56-1] 

M 279.304 
Yellow liq. Mp 4-5°. Dec. at 120-30°. TiCD3 analogue 

also prepd. 
Biirger, H. eta/, J. Organomet. Chern., 1969, 20, 129 (synth, ir, 

raman, pmr) 
Biirger, H. eta/, J. Organomet. Chern., 1970,21,381 (uv) 

C t4H t oF 60 4 Ti Ti-00069 
Bis( 715- 2,4-cyclopentadien-1-yl)bis( trifluoroacetato- O)titani­

um, lOCI 
Titanocene bis(trifluoroacetate) 
[ 1282-45-7] 
As Dibromobis(n5-2,4-cyclopentadien-l-yl)titanium, Ti-

00024 with 

X= -OOCCF3 

M 404.101 
Orangecryst. (toluene). Mp 175-9°. 
Drozdov, G.Y. eta/, Zh. Ohshch. Khim., 1962.32.2360 (synth, 

uv) 
Beachell, H.C. eta/, Jnorg. Chern., 1965,4, 1133 (synth, nmr) 
Saunders, L. eta/, Polymer, 1965,6,635 (synth, ir) 
Nesmayanov, A.N. eta/. lzv. Akad. Nauk SSSR, Ser. Khim., 

1971. 2729 (nrnr) 

C14HtoN2S2 Ti Ti-00070 
Bis( 715- 2,4-cyclopentadien-1-yl)[ 2,3-dimercapto-2-butenedin­

itrilato(2-)-S,S']titanium, 9CI 
Bis( 175 -cyclopentadienyl) (I ,2 -dicyanoet h ylenedithiol­
ato )titanium 
[ 12087-16-0] 

M 318.246 
Dark-green cryst. Mp 260°. 

Kiipf, H. eta/, J. Organornet. Chern., 1965, 4, 426 (synth) 
Chauduri, M.A. eta/, J. Chern. Soc. (A), 1966, 838 (synth, ir) 
Locke, J. eta/, Jnorg. Chern., 1966,5, 1187 (synth, ir, nrnr) 
McClcverty, J.A. eta/, Jnorg. Chern., 1969, 8, 1340. 
Chiesi-Yilla, A. eta/, Acta Crysta//ogr., Sect. B, 1976,33,909 

(cryst struct) 

Ct4Ht604 Ti Ti-00071 
Bis(acetato-O)bis( 715-2,4-cyclopentadien-1-yl)titanium, lOCI 

Dicyclopentadienyltitanium diacetate. Titanocene diace­
tate. Diacetatobis ( 17 5 -cyc/opentadienyl)titani urn 
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[ 1282-51-5] 
As Dibromobis(1]5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

X= OAc 

M 296.158 
Orange cryst. Mp 126-30°. Hydrolytically sensitive and 

thermally labile. 



Nesmayanov, A.N. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 
1961,2146 (synth) 

Razuvaev, G.A. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 
Khim., 1961,138, 1126 (synth) 

Nesmayanov, A.N. eta/, Tetrahedron Suppl., 1966,8, pt. 2, 382 
(nmr) 

Ct4Ht6Ti 
Bis[ ( 1 ,2,3,4,5,6-17 )-me thy lbenzene ]titanium, t OCI 

Ditoluenetitanium 
[55527-82-7] 

M 232.160 

Ti-00072 

Obt. by metal vapour synth. technique. Burgandy-red 
cry st. 

Anthony, M.T. eta/, J. Chern. Soc., Dalton Trans., 1975, 1419 
(synth, ir, ms, nmr,pe) 

Hawker, P.N. eta/, J. Chern. Soc., Chern. Commun., 1978,730 
(synth) 

Ct4Hts Ti Tl-00073 
( 1,4-Butanediyl)bis( 715-2,4-cyclopentadien-1-yl)titanium, 9CI 

I ,4- Tetramet hylenebis ( 115 -cyclopentadienyl)titanium. 
1 ,I-Bis( TJ 5-cyclopentadienyl)titanacyclopentane 
[52124-67-1] 

M 234.176 
Orange needles. Dec. >-30°. Relatively stable compared 

with acyclic relatives. 
McDermott, J.X. eta/, J. Am. Chern. Soc., 1974,96, 947; 1976, 

98, 6529 (synth, nmr) 

Ct4Ht90PTi Ti-00074 
Carbonylbis( 715- 2,4-cyclopentadien-1-yiX trimethylphosphine)­

titanium, lOCI 

[56770-61-7] 

M 282.157 
Maroon cryst. (hexane). 
Demerseman, B. eta/, J. Organomet. Chern., 1975, 93, 199 

(synth, ir) 

Ti-00072 - Ti-00077 

Ct4H2oAIChTi Tl-00075 
Di-~&-chlorobis( .,S-cyclopentadien-1-yiX diethylaluminum)ti­

tanium, lOCI 

[39459-00-2] 

M 334.080 

~ Cl Et 
~ / ' / 

Ti A1 
~ ' / ' '0:::!) C1 Et 

Catalyses olefin polymerization. Blue cryst. (heptane). 
Mp 80-90°. V. sensitive to 0 2• 

Natta, G. eta/, J. Am. Chern. Soc., 1958,80, 755 (cryst struct) 
Breslow, D.S. eta/, J. Am. Chern. Soc., 1959,81, 81 (synth, use) 
Maki, A.H. eta/, J. Am. Chern. Soc., 1960,82,4109 (esr) 
Henrici-Olive, G. eta/, Angew. Chern., Int. Ed. Engl., 1967, 6, 

790 (esr, synth, rev) 
Henrici-Olive, G. eta/, J. Organomet. Chern., 1969, 17, 83 (esr) 
Bulychev, B.M. eta/, Transition Met. Chern., 1981, 6, 32 (esr, 

props) 

C14HuN2Ti Ti-00076 
Bis( 715-cyclopentadienyl)bis( dimethylamido )titanium 

Bis( 115-2 ,4-cyc/opentadien-1-yl)bis(N -methylmethana­
minato )titanium, 9CI. Bis(dimethylamido )titanocene 
[ 12086-52-1) 
As Dibromobis( 7J5-2,4-cyclopentadien-l-yl)titanium, Ti-

00024 with 

X= NMez 

M 266.221 
Air-sensitive brown oil. Bp0.2 120-8°. 
Chandra, G. eta/, J. Chern. Soc. (A), 1968, 1940 (synth, ms) 

Ct4H23N3S6Ti Tl-00077 
( .,s_ 2,4-Cyclopentadien-1-yl)tris( dimethylcarbamodithioato­

S,S')titanium, tOCI 
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( TJ-Cyclopentadienyl)tris(N ,N -dimet hyldithiocarbam­
ato )titanium 
[67891-23-0] 

M 473.596 
Orange-yellow cryst. + C6H6 (CHzCiz/C6H6). 
Steffen, W.L. eta/, lnorg. Chern., 1978, 17, 3498 (cryst struct) 



C14H23P:zTi Ti-00078 
Bis( fl"-1,3-butadiene)[ 1,2-ethanediylbis[ dimethylphosphine ]· 

P,P ]titanium, lOCI 
[ 1 ,2-Bis(dimethylphosphino )ethane] bis( 714-1 ,3 -butadi­
ene )titanium 
[75061-57-3] 

M 306.203 
Catalytically dimerizes alkenes. Blue cryst. (hexane). 
Datta, S. eta/, J. Organomet. Chern., 1980, 188, 353 (synth, ms, 

cmr,nmr) 
Wreford, S.S. eta/, J. Chern. Soc., Chern. Commun., 1981,458 

(props) 

C1sH1sTi Ti-00079 
[ (1 ,2-'1)-2,4-cyclopentadien-1-yl]bis( 115- 2,4-cyclopentad­

ien-1-yl)titanium, 9CI 
Tris( 1}-cyclopentadienyl) titanium 
[52700-41-1] 

~ 
Ti-o 

(QJ 
M 243.164 
Green cryst. Mp 138-40°. BPo.oo1 125° sub!. JLerrclose to 

spin-only value. 
Canty, A.J. eta/, Aust. J. Chern., 1968, 21, 807 (synth) 
Siegert, F.W. eta/, J. Organomet. Chern., 1969,20, 141 (synth, 

ir, nmr) 
Lucas, C.R. eta/, J. Chern. Soc., Chern. Commun., 1973, 97 

(cryst struct) 

C15H 170 2Ti61 Ti-00080 
Di-r-cyclopentadienyl(2,4-pentanedionato )titanium(1 +) 

Acetylacetonatotitanocene 

M 277.178 (ion) 
Perchlorate: [12267-13-9]. 

C1sH11CIO,Ti M 376.629 
Violet cryst. (MeOH). Other salts also prepd. 

Doyle, G. eta/, lnorg. Chern., 1967,6, 1111 (synth, ir, nmr) 
Doyle, G. eta/, lnorg. Chern., 1968,7, 2484. 

Ti-00078 - Ti-00084 

C1sH19Ti Tl-00081 
Bis( .,s. 2,4-cyclopentadien-1-yl)[(1 ,2,3-fl )-2-methyl-2-buten­

yl]titanium, lOCI 
Bis( cyclopentadienyl)( I ,2 -dimethylallyl)titanium 
[12111-85-2] 

M 247.195 
Monomeric in C6H6. Sol. org. solvs. Mp 70.5-71° dec. V. 

sensitive to 0 2 and H 20 even as cryst. 
Helmholdt, R.B. eta/, Reel. Trau. Chim. Pays-Bas, 1967,86, 

1263 (ir, cryst struct) 
Martin, H.A. eta/, J. Organomet. Chern., 1967, 12, 149 (synth, 

uu) 

C15H21CITi Tl-00082 
Chlorobis( 715- 2,4-cyclopentadien-1-ylX2,2-dimethylpropyl)­

titanium 
Chlorobis( 715 -cyclopentadienyl)neopentyltitanium, 8CJ. 
Ch/oro(neopentyl)titanocene 
[11082-41-0] 
As Chlorobis( 7}5-2,4-cyclopentadien-1-yl)methyltitanium, 

Ti-00045 with 

M 284.664 
Red-brown solid. Mp 95°. 
Waters, J.A. eta/, J. Organomet. Chern., 1970, 22, 417 (synth, 

ir, nmr, uu) 

C1sH2603Ti Ti-00083 
Phenyltris(2-propanolato )titanium, 9CI 

Triisopropoxyphenylti t ani um. Pheny ltris ( isopropoxy )­
titanium 
[ 16635-23-7] 

PhTi[OCH(CHJhb 

M 302.249 
White or pale-yellow cryst. Mp 88-90°. 
Herman, D.F. eta/, J. Am. Chern. Soc., 1952, 74, 2693; 1953, 

75, 3877 (synth) 
Herman, D.F., Adu. Chern. Ser., 1959,23, 265 (ir) 
Holloway, H., Chern. Ind. (London), 1962,214 (synth) 
Rausch, M.D. eta/, J. Organomet. Chern., 1974, 74, 85 (nmr) 

C 1'"10F5Ti Tl-00084 
Bis( .,s.2,4-cyclopentadien-1-yl)pentafluorophenyltitanium, 

lOCI 

200 

[39333-59-0] 

~ 
Ti-R 

(QJ 
M 345.127 

F F 

R=-oF 

F F 

Monomeric. Brown-purple leaflets (pentane). JLerr 1.92 
BM (20°). Dec. at 106°. 

Teuben, J.H. eta/, J. Organomet. Chern., 1972,46, 313 (synth, 
ir, props) 



De Boer, E.J.M. eta/, J. Organomet. Chern., 1978, 153, 53; 
1979,166, 193; 181,61 (props) 

Ct6HtoF6Ti Tl-00085 
Bis-11"-cyclopentadienylbis(3,3,3-trifluoro-1-propynyl)titan­

ium, set 
Bis(trifluoromethy/ethynyl)titanocene 
As Dibromobis(7]5-2,4-cyclopentadien-l-yl)titanium, Ti-

00024 with 

M 364.125 
Orange solid. Mp ca. 125° dec. Bp0_001 100° sub!. 

t> Explosion hazard on heating 
Bruce, M.l. eta/, J. Chern. Soc. (A), 1968, 356 (synth, ir, pmr, 

nmr) 

Ct6Ht402Ti Tl-00086 
[1,2-Benzenediolato(2-)-0,0']bis(T/5-2,4-cyclopentadien-l­

yl)titanium 
Di-11" -cyclopentadienyl [pyrocatecho/ato(2-) ]titanium, 
8CI 

[ 12308-48-4] 

X=O 

M 286.165 
Monomeric in C6H6. Uses claimed in paints, varnishes 

and related materials. Brown-red cryst. Sol. C6H6, 
toluene, ethers, spar. sol. hexane, MeOH, EtOH. Mp 
100-3°. 

Andrii, K., J. Organomet. Chern., 1968, II, 567 (synth, ir) 

Ct~t..S2Ti Ti-00087 
[1,2-Benzeneditbiolato(2-)-S,S']bis( T/5-2,4-cyclopentadien-

1-yl)titanium, 9CI 

[ 12155-21-4] 
As [ 1 ,2-Benzenediolato(2-)-O,O']bis(7]5-2,4-cyclopenta­

dien-l-yl)titanium, Ti-00086 with 

X=S 

M 318.287 
Monomeric in C6H6. Blue-black needles (C6H6/propa­

nol). Sol. nonpolar solvs., spar. sol. Et20, alcohols. Mp 
222-4°. 

Ki:ipf, H. eta/, J. Organomet. Chern., 1965,4,426 (synth) 
Kutoglu, A., Z. Anorg. Allg. Chern., 1972,390, 195 (cryst 

struct) 

Ct~tsCITi TI-00088 
Cblorobis( 115- 2,4-cyclopentadien-1-yl)pbenyltitanium, 9CI 

Chloro(phenyl)titanocene 
[ 12663-63-7] 
As Chlorobis(7]5-2,4-cyclopentadien-l-yl)methyltitanium, 

Ti-00045 with 

X=Ph 

M 290.628 

Ti-00085 - Ti-00091 

Orange platelets (pentane). Mp 121° dec. Can be 
handled briefly in air, even in soln. 

Waters, J.A. eta/, J. Organomet. Chern., 1970,21,417 (synth, 
nmr, uv) 

Waters, J.A. eta/, J. Organomet. Chern., 1971,33,41. 
Rausch, M.D. eta/, J. Organomet. Chern., 1974,74,85 (synth, 

nmr) 

Ct~tsTi TI-00089 
Bis( T/5-2,4-cyclopentadien-1-yl)pbenyltitanium, lOCI 

[ 11136-26-8] 
As Bis( 175-2,4-cyclopentadien-1-yl)pentafluorophenylti­

tanium, Ti-00084 with 

R =Ph 

M 255.175 
Thermally unstable monomer. Green cryst. (pentane). 

1Jeff 1.58 BM (20°). Dec. at 29°. 
Teuben, J.H. eta/, Reel. Trav. Chim. Pays-Bas, 1971,90,360 

(synth) 
Teuben, J.H. eta/, J. Organomet. Chern., 1972,46, 313 (synth, 

ir, props) 
De Boer, E.J.M. eta/, J. Organomet. Chern., 1978, IS, 53; 1979, 

166, 193 (props) 
Middleton, A.R. eta/, J. Chern. Soc., Dalton Trans., 1980, 1888 

(props) 

Ct6Ht6Ti Tl-00090 
Bis(1,3,5, 7-cyclooctatetraene )titanium, 9CI 

[ 1]-Cyclooctatetraene(2-)] ( 1]4-cyc/ooctatetraene )titani-
urn 
[12112-27-5] 

M 256.182 
Structurally has 178- and 174-COT ligands but fluxional in 

soln. Violet-red cryst. (toluene). Spar. sol. aromatic 
hydrocarbons. 

Brei!, H. eta/, Angew. Chern., Int. Ed. Engl., 1966,5,898 
(synth) 

Dietrich, H. eta/, Angew. Chern., Int. Ed. Engl., 1969,8, 765 
(cryst struct) 

Lehmkuhl, H. eta/, J. Organomet. Chern., 1970,25, C44 
(synth) 

Schwartz, J. eta/, J. Chern. Soc., Chern. Commun., 1973, 172 
(nmr) 

Ct~nCI402Th Tl-00091 
Tetracblorobis( ~-2,4-cyclopentadien-1-yi)U.&-[2,3-dimetbyl-

2,3-butanediolato(2-)-0: O']dititanium, lOCI 

201 

1,1 ,2 ,2-Tetramethylethanediolatobis [dich/oro(1]-cyc/o­
pentadienyl)titanium] 
[42178-05-2] 

@/~o~@ 
Ti Ti 

/ ~ / ~ 
Cl Cl Cl Cl 

M 483.921 
Struct. data indicate some Ti-0 multiple bonding. Yellow 

cryst. (THF/Et20). V. spar. sol. C6H6. 
Coutts, R.S.P. eta/, J. Organomet. Chern., 1973, SO, 145 (synth, 

ir, uv) 
Huffman, J.C. eta/, J. Am. Chern. Soc., 1980, 102, 3009 (cryst 

struct) 



Marsella, J.A. eta/, J. Organornet. Chern., 1980, 201, 389 
(synth, ir, nrnr) 

Ct~280~zTi n-00092 
Dis( .,S-2,4-cyclopentadien-1-yl)bis( trimethylphosphite )titani­

um, lOCI 

[76083-35-7] 
As Dibromobis( 175- 2,4-cyclopentadien-1-yl)titanium, Ti-

00024with 

X= P(OMeh 

M 426.221 
V. air-sensitive and less stable than Zr analogue. Red­

brown cryst. (pentane). 
Chang, M. eta/, J. Organornet. Chern., 1980, 199, C3 (synth, 

nrnr, rns, props) 

Ct~~i4Ti 
Tetrakis( trimethylsilylmetbyl)titanium, 9CI 

[33948-28-6] 

M 396.746 

Ti-00093 

Olefin polymerisation catalyst. Pale-yellow-green liq. Mp 
0-1°. Bp0.001 25°. Thermally robust compared with 
simple Ti alkyls. 

Ballard, D.G.H., Proc. 23rd IUPAC Congress, Boston, 1971, 6, 
213 (use) 

Collier, M.R. eta/, J. Chern. Soc., Dalton Trans., 1973, 445 
(synth, ir, nrnr) 

Lappert, M.F. eta/, J. Organornet. Chern., 1974,66, 271 (pe) 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Cornrnun., 1975,830. 

Ct1H11Ti Ti-00094 
Benzylbis( ,S-cyclopentadienyl)titanium 

Bis( 175-2,4 -cyc/opentadien-1-yl)(phenylmethyl)titani­
urn, lOCI 

[39333-72-7] 
As Bis( 775-2,4-cyclopentadien-1-yl)­

pentafluorophenyltitanium, Ti-00084 with 

R = CH 2Ph 

M 269.201 
Brown cryst. (Et20/dioxan). Dec. >43°. 
Teuben, J.H. eta/, J. Organornet. Chern., 1972, 46, 313 (synth, 

esr, ir) 

C11HJS8hTi Ti-00095 
( 715- 2,4-Cyclopentadien-1-y l)tris[ ( trimethylsily l)methy l]tita­

nium, 9CI 

[54056-33-6] 

M 374.624 
Yellow cryst. Mp 60-2°. 
Chivers, T. eta/, J. Organornet. Chern., 1974, 77, 241 (synth, ir, 

nrnr) 
Green, M.L.H. eta/, J. Organornet. Chern., 1974,73,259 

(synth, nrnr) 

Ti-00092 - Ti-00099 

CtsHt4CizTi Ti-00096 
Dichlorobis[(1,2,3,3a, 7 a-71)-1 H-inden-1-yl]titanium, 9CI 

Bisindenyltitanium dichloride. 
Dichlorodiindenyltitanium 
[12113-02-9] 

M 349.095 
Dark-brown cryst. Mp 210°. 

I> XR2056000. 
Marconi, W. eta/, Chern. Ind. (London), I 962, 44, 229 (synth) 
Samuel, E. eta/, J. Organornet. Chern., 1965, 4, 156 (synth, ir) 
Samuel, E., Bull. Soc. Chirn. Fr., !966, 3548 (ir) 
Joseph, P.T. eta/, Indian J. Chern., 1971, 9, I 75 (synth) 

CtsHtsN2 Ti Ti-00097 
Bis('15-2,4-cyclopentadien-1-yl)di-1 H-pyrrol-1-yltitanium, 

lOCI 
Di( 7] 1-pyrrolyl)titanocene 
[11077-90-0] 

M 310.234 
Red-brown cryst. M p I 7 5-7 ° dec. Cryst. struct. shows 

pyrrolyl rings to be essentially a-bonded. 
lssleib, K. eta/, Z. Anorg. Allg. Chern., 1969,369,83 (synth) 
Tille, D., Z. Naturforsch., B, 1970, 25, 1538 (ir, nrnr) 
Van Bynum, R. el a/, Jnorg. Chern., 1980, 19,2368 (crysl 

strucr) 

CtsHt9Ti Tl-00098 
Bis( 715- 2,4-cyclopentadien-1-yl)(2,6-dimetbylphenyl)titanium, 

lOCI 

[39333-76-1] 
As Bis( 7] 5-2,4-cyclopentadien-1-yl)pentafluorophenylti­

tanium, Ti-00084 with 

R = 2,6-Dimethylphenyl 

M 283.228 
Green cryst. (pentane/EtzO). Mp 180°. Bpo 1 160° sub!. 

7Jeff 1.66 BM. V. air-sensitive. 
Teuben, J.H. eta/, J. Organornet. Chern., 1972, 46, 313 (synth, 

ir, props) 
Olthof, G.J. eta/, J. Organorner. Chern., I 976, 122, 47 (cryst 

struct) 

CtsH24N2Ti Ti-00099 
Bis(dimethylamido)('15-metbylcyclopentadienyl)phenylethyn­

Yltitanium 

M 316.281 

202 



Dark viscous oil. 
Jenkins, A.D. eta/, J. Organomet. Chern., 1970, 23, 165 (synth, 

ir, ms, nmr) 

CtsHz4Ti Ti-00100 
Bis[ ( 1,2,3,4,5,6-71 )-1,3,5-trimethylbenzene ]titanium, lOCI 

Dimesitylenetitanium 
[57347-27-0] 

M 288.268 
Burgundy-red solid. 
Anthony, M.T. eta/, J. Chern. Soc., Dalton Trans., 1975, 1419 

(synth, ir, nmr) 

CtsH3zShTi Ti-00101 
Bis( 715- 2,4-cyclopentadien-1-yl)bis[ ( trimethy lsilyl)methyl]ti­

tanium, lOCI 
Bis(trimethylsilylmethyl)titanocene 
[11077-96-6] 

M 352.502 
Orange cryst. Mp 185°. Bp 60-80° subl. in vacuo. Also 

said to dec. without melting. 
Yagupsky, G. et al, J. Chern. Soc., Chern. Commun., 1970, 1369 

(synth, ms) 
Wozniak, B. eta/, J. Chern. Soc. (A), 1971, 3116 (synth, nmr, 

ir) 
Collier, M.R. eta/, J. Chern. Soc., Dalton Trans., 1973,445 

(synth, ir, ms, nmr) 

Ct9Hts04Ti 
Bisijl-benzoato )( 715-cyclopentadienyl)titanium 

M 355.205 
Dim eric. 

Ph Ph 
I I 

if~X~'Q 
,1,\L_\{ \1=-Jc)\ 
~\ /\~ 

o......__g.x~/o 
I I 
Ph Ph 

Ti-00102 

Dimer: [11088-05-4]. Tetrakis[ll-benzoato-0:0']­
bis( TJ 5-2 ,4-cyc/opentadien-1-yl)dititanium, lOCI. 
C33H300sTiz M 710.410 
Diamagnetic but no Ti-Ti bonding (I= 363 pm). 
Brown cryst. Spar. sol. hexane, THF. 

Razuvaev, G.A. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 
Khim., 1969,187,340 (synth) 

Coutts, R.S.P. eta/, Aust. J. Chern., 1973, 26, 941 (synth, esr, 
uv, ir) 

Tarkhova, T.N. eta/, Zh. Strukt. Khim., 1976, 17, 1052 (cryst 
struct) 

Ti-00100 - Ti-00105 

C19H28CINTi Tl-00103 
( 1-tert-Butyl-2,2-dimethylpropylideniminato )chlorodi-r-cy­

clopentadienyltitanium, SCI 
Ch/orobis ( 115 -cyclopentadienyl)di-tert -butyl ketimidotit-
anium 
[11105-88-7] 
As Chlorobis(TJ5-2,4-cyclopentadien-1-yl)methyltitanium, 

Ti-00045 with 

X = -N=C[C(CH3hb 

M 353.770 
Yell ow-orange solid. 
Collier, M.R. eta/, Inorg. Nucl. Chern. Lett., 1971,7,689 

(synth, ir, nmr, ms) 

CzoHt9Th Tl-00104 
¢711:~-Cyclopentadienyl)tris(71-cyclopentadienyl)dititanium­

(Ti-Ti) 
Tris( TJ5-2 ,4-cyc/opentadien-1-yl) [/l- [ (1-
TJ:1 ,2 ,3,4,5-TJ )-2 ,4-cyc/opentadien-1-ylidene) ]dititani­
um(Ti-Ti), 9CI 

[ 61529-60-0] 

M 355.130 

©AT. T.@ r6f 'YQJ 

Grey-black solid. Forms cryst. adduct with two moles 
THF possibly identical with "black titanocene". 

I> Pyrophoric 
Pez, G.P., J. Am. Chern. Soc., 1976,98, 8072 (synth, struct) 
Pez, G.P. eta/, Adv. Organomet. Chern., 1981, 191 (rev) 

CzoHzoCI404Ti4 Tl-00105 
Tetrachlorotetrakis( 715-2,4-cyclopentadien-1-yl)tetra-/l-OXo­

tetratitanium, lOCI 

203 

Cyc/otetra [/l·Oxochloro-TJ-cyclopentadienyl ti tani urn] 
[12171-57-2] 

M 657.708 
Yellow cryst. V. spar. sol. org. solvs. Mp 260°. Ring 

nonplanar. Tetrahydroindenyl and other analogues 
known. 

Monomer: 
CsHsCIOTi 
Unknown. 

M 164.427 

Gorsich, R.D. eta/, J. Am. Chern. Soc., 1960,82, 4211 (synth) 
Saunders, L. eta/, Polymer, 1965,6,635 (synth, ir, struct) 
Skapski, A. C. eta/, Acta Crystallogr., Sect. B, 1970, 26, 716 

(cryst struct) 
Coutts, R.S.P. eta/, lnorg. Nucl. Chern. Lett., 1973, 9, 49 (ir, 

synth) 
Marsella, J.A. eta/, J. Organomet. Chern., 1980, 201, 389 (nmr) 



C20HzoOzTiz Ti-00106 
[1'-( (1,2,3,4,5-'7:1 1,21,31 ,41 ,51 ·7J){Bi-2,4-cyclopentadi­

en-1-yl)-1,1 1 -diyl]bis( ,S-2,4-cyclopentadien-1-yl)di-f.l.-hy­
droxodititanium, 9CI 
f.l.( 1]5:1]5-Fu/va/ene )di- f.l.-hydroxobis( 115 -cyclopentadien­
yltitanium) 

M 388.137 
Reddish-purple cryst. (THF). V. oxygen sensitive, stable 

under inert atm. at r.t. 
Guggenberger, L.J. eta/, J. Am. Chern. Soc., 1976, 98, 4137 

(synth, ir, ms, cryst struct) 

CzoHzoTi Ti-00107 
Di-2,4-cyclopentadien-1-ylbis( .,s_ 2,4-cyclopentadien-1-yl)­

titanium, lOCI 
Tetra(cyclopentadienyl)titanium. Bis(TJ 1-cyclopentadi­
enyl)bis(1]-cyclopentadienyl)titanium 
[63726-15-8) 

@() 
Ti 

@'() 
M 308.258 
Fluxional. Shows both ring rotation and TJ' :715 

interchange. Violet-black solid or green-black cryst. 
Mp 128°. Oxygen-sensitive. 

Siegert, F.W. eta/, J. Organomet. Chern., 1969, 20, 141 (synth, 
ir, nmr) 

Calderon, J.L. eta/, J. Am. Chern. Soc., 1971,93, 3587 (synth, 
nmr) 

Calderon, J.L. eta/, J. Am. Chern. Soc., 1971, 93, 3592 (cryst 
struct) 

Lee, J.G. eta/, J. Organomet. Chern., 1977, 135, 115 (synth, 
derivs) 

CzoHzoTiz Ti-00108 
p.( ,S:775-Fulvalene )di-f.l.·hydridobis( cyclopentadienyltitanium) 

[f.l.- [ (1 ,2 ,3 ,4,5-1]:1' ,2',3' ,4' ,5' -71) [Bis-2 ,4-cyclopentadi­
en-1-y/)-1 ,1 '-diyl]]bis(1]5-2 ,4-cyclopentadien-1-y/)di­
f.l.·hydrodititanium, 9CI 

[52676-23-0] 

M 356.138 
Green solid. 
Watt, G.W. eta/, J. Am. Chern. Soc., 1966,88, 1138 (synth) 
Salzmann, J.J. eta/, Helv. Chim. Acta, 1967, SO, 1831 (synth) 
Brintzinger, H.H. eta/, J. Am. Chern. Soc., 1970, 92, 6182 

(spectra, struct) 
Bercaw, J.E. eta/, J. Am. Chern. Soc., 1972,94, 1219. 
Davison, A. eta/, J. Am. Chern. Soc., 1974,96, 3017 (cmr, 

struci) 

Ti-00106 - Ti-00111 

Guggenberger, L.J. eta/, J. Am. Chern. Soc., 1976, 98, 4137. 
Pez, G.P. eta/, Adv. Organomet. Chern .. 1981, 19, I (rev) 

C20H21CITi Tl-00109 
Cblorobis( 1]5-cyclopentadieny1X2,2-dimethyl-1-phenylethen­

yl)titanium 
As Chlorobis( 1)5-2,4-cyclopentadien-1-yl)methyltitanium, 

Ti-00045 with 

M 344.719 
Characterised by full x-ray analysis and spectroscopical­

ly. Dark-red cryst. 
Cardin, D.J. eta/, unpublished (synth, nmr, ir, cryst strucl) 

C2oH24SizTiz Ti-00110 
Tetrakis( 715-2, 4-cy clopentadien-1-y l)di-f.l.·Sily lenedititanium, 

9CI 
Bis [his( TJ-cyclopentadienyl)(f.l.-silylene )titanium) 

(50923-29-0) 

@}iH~© 
Ti Ti 

@'siB:@ 
M 416.341 
Olive-green cryst. Sol. C6H6. 
Hencken, G. eta/, Chern. Ber., 1973, 106. 1747 (synth, cryst 

struct) 

C2oH3oCizTi Ti-00111 
Dichlorobis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-cy clo­

pentadien-1-yl]titanium, lOCI 
Bis(pentamethylcyclopentadienyl)titanium dichloride. 
Decamethyltitanocene dichloride 

204 

[ 11136-36-0) 

X= Cl 

M 389.243 
Red-brown cryst. Mp 273° dec. 
Bercaw, J.E. eta/, J. Am. Chern. Soc., 1972,94, 1219 (synth, 

nmr) 
Bercaw, J.E., J. Am. Chern. Soc., 1974,96, 5087 (synth, ir) 
Harrigan, R.W. eta/, J. Organomet. Chern., 1974,81, 79 (uv) 
McKenzie, T.C. eta/, J. Organomet. Chern., 1975, 102,457 

(cryst struct) 



C20H30Ti Tl-00112 
Bis[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentad­

ien-1-yl]titanium, lOCI 
Decamethyltitanocene. Permethyltitanocene 
[11136-37-1] 

M 318.337 
Exists as tautomeric mixt. with H transfer CH3 ~ Ti. 

Monomeric in soln. Orange cryst. Sol. Et20, 
hydrocarbons. J.terr 2.6 BM. 

Bercaw, J.E. eta/, J. Am. Chern. Soc., 1971,93, 2046; 1972,94, 
1219; 1974,96,5087 (synth, nmr, ir,props) 

CzoH44Ti 
Tetrakis[2,2-dimethylpropyl)titanium 

Tetraneopentyltitanium 
[13356-21-3] 

M 332.448 

Tl-00113 

Yellow cryst. Mp ~ 105° dec. Bp ~50° sub!. in vacuo. 
Photosensitive in soln. Thermally unstable at r.t. over 
long periods. 

Davidson, P.J. eta/, J. Organomet. Chern., 1973,57,269 (synth, 
nmr, ir, raman) 

Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1973, 1120 
(synth, nmr, ir) 

Lappert, M.F. eta/, J. Organomet. Chern., 1974,66,271 (pe) 

CztHs,Si6Ti 
Tris[bis(trimethylsilyl)methyl]titanium, lOCI 

[53668-82-9] 

Ti[CH(SiMeJhh 

M 526.074 

Tl-00114 

Blue-green cryst. Sol. hydrocarbons. Extremely air- and 
water-sensitive. 

Barker, G.K. eta/, J. Chern. Soc., Dalton Trans., 1978,734 
(synth, esr) 

CzzHtoFtoTi Tl-00115 
Bis( 775- 2,4-cy clopentadien-1-yl)bis(pentafluorophenyl)titani­

um, lOCI 
Bis(pentaf/uorophenyl)titanocene 
[12155-89-4] 
As Dibromobis( 1]5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

M 512.185 
Orange solid. Mp 228-30°. 
Bourn, A.J.R. eta/, Proc. Chern. Soc., London, 1963,200 (nmr) 
Chaudari, M.A. eta/, J. Organomet. Chern., 1964,2,206 

(synth, ir, nmr) 
Tamborski, C. eta/, J. Organomet. Chern., 1965, 4, 446 (synth) 
Bruce, M.l. et al, Org. Mass Spectrom., 1968, 1, 835 (ms) 

CzzHzoOzTi 11-00116 
Bis( .,s. 2,4-cyclopentadien-1-yl)bis(phenolato-O)titanium 

Bis(1]5-cyc/opentadienyl)diphenoxytitanium 

Ti-00112 - Ti-00119 

[ 12246-19-4] 
As Dibromobis( 1]5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

X =OPh 

M 364.279 
Monomeric in C6H6. Deep-yellow cryst. (C6H6). Mp 

142°. E1; 2 = -1174 mV. 
Andrii, K., Z. Chern., 1967,7,318 (synth) 
Andrii, K.,J. Organomet. Chern., 1968, 11, 567 (synth, ir, 

props) 

C22HzoSzTi Tl-00117 
Bis(benzenethiolato )bis( 775-2,4-cyclopentadien-1-yl)titanium, 

lOCI 
Bis( 1]-cyc/opentadieny/)bis( t hiophenoxy) tit ani urn. 
Bis(thiophenoxy )titanocene 
[1292-47-3] 
As Dibromobis(1]5-2,4-cyclopentadien-l-yl)titanium, Ti-

00024 with 

X =-SPh 

M 396.400 
Deep-red cryst. Mp 199-206°. 
Kopf, H. eta/, Z. Anorg. Allg. Chern., 1965, 340, 139 (synth, ir, 

nmr) 
Coutts, R.S.P. eta/, Aust. J. Chern., 1966, 19, 1377 (synth, 

nmr) 
Dessy, R.E. eta/, J. Am. Chern. Soc., 1966, 88, 5112 (po/arog) 
Abel, E.W. eta/, J. Organomet. Chern., 1968,14,285 (synth) 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1974,2433 

(synth) 
Muller, E.G. eta/, J. Organomet. Chern., 1976, 111,73 (cryst 

struct) 

C22H2o Ti Tl-00118 
Bis( ,S-cyclopentadien-1-yl)diphenyltitanium, lOCI 

Diphenyltitanocene 
[1273-09-2] 
As Ti-00024 with 

X=Ph 

M 332.280 
Orange-yellow cryst. Mp 142-8°. 
Summers, L. eta/, J. Am. Chern. Soc., 1954,76,2278 (synth) 
Beachell, H.C. eta/, Inorg. Chern., 1965,4, 1133 (synth, nmr) 
Tel'noi, V.I. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khim., 

1967, 174, 1374. 
Kocman, V. et a/, J. Chern. Soc., Chern. Commun., 1971, 1340 

( cryst struct) 
Boekel, C.P. eta/, J. Organomet. Chern., 1974,81,371 (synth) 
Boekel, C.P. eta/, J. Organomet. Chern., 1975, 102, 161. 

CzzH36Ti Tl-00119 
Dimethylbis[(1,2,3,4,5-7J)-1,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-1-yl]titanium, 9CI 

205 

[11136-41-7] 
As Dichlorobis[ ( 1 ,2,3,4,5-1])-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-l-yl]titanium, Ti-00111 with 

X=Me 

M 348.406 
Yellow solid. Thermal stability greatly enhanced over 

C5H5 analogue. 



Bercaw, J.E. eta/, J. Am. Chern. Soc., 1971, 93, 2045 (synth, 
nmr) 

Bercaw, J.E. eta/, J. Am. Chern. Soc., 1972, 94, 1219 (synth, 
ms) 

Pez, G.l. eta/, Adv. Organomet. Chern., 1981,19, I (rez:;) 

C22H39FeN3Ti Ti-00120 
Tris(diethylaminato )ferrocenyltitanium 

Tris(N -ethylethanaminato )ferrocenyltitanium, 9CJ. 
[ Tris(diethylamino )titaniumiferrocene 
[ 42993-54-4] 

M 449.297 
Dark-red cryst. (Et20jpet. ether). Mp 31.5-32.5°. 
Biirger, H. eta/, J. Organomet. Chern., 1973, 56, 269 (synth, 

pmr, cmr, ir) 

C23H2oCINTi Ti-00121 
Chlorodi-11"-cyclopentadienyl( 1, 1-diphenylmethyleniminato )t­

itanium, 8CI 
Chlorobis ( 715 -cyclopentadienyl) ( dipheny I ketimido) tit a­
nium. Chloro(diphenylketimido )titanocene 
[11106-00-6] 
As Ch1orobis( 7]5-2,4-cyclopentadien-1-yl)methy1titanium, 

Ti-00045 with 

X =-N=CPh2 

M 393.751 
Yell ow-orange solid. 
Collier, M.R. eta/, lnorg. Nuc/. Chern. Lett., 1971, 7, 689 

(synth, ir, nmr, ms) 

C23H2o03Ti Ti-00122 
(7]5-2,4-Cyclopentadien-1-yl)triphenoxytitanium, 9CI 

[12149-47-2] 
As Tribromo( 7]5-2,4-cyclopentadien-1-y1)titanium, Ti-

00007 with 

R=OPh 

M 392.289 
Yellow solid. Mp 102-4°. 
Nesmayanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1971,2354,2588 (synth, ir,pmr) 
Nesmayanov, A.N. eta/, J. Struct. Chern. (Engl. Trans/.), 1975. 

16, 705 (cmr) 

C2..UtsN20sTi Ti-00123 
Bis( 7]5-2,4-cyclopentadien-1-yl)bis( 4-nitrobenzoato-O')tita­

nium, 9CI 
Bis( 4-nitrobenzoato )titanocene 
[ 11 082-60-3) 

M 510.295 
Orange cryst. Mp 180° dec. 
Razuvaev, G.A. eta/, J. Gen. Chern. USSR (Engl. Trans/.), 

1971,41, 1560 (synth, ir) 

Ti-00120 - Ti-00126 

Kuntsevich, T.S. eta/, Kristallografiya, 1976, 21, 80 (cryst 
struct) 

C24H2oTi 
Tetraphenyltitanium, 90 

Titanium tetraphenyl 
[2371-72-4] 

Ti-00124 

M 356.302 
Monomeric in C6H 6. Yellow cryst. Mp ca. 45° dec. 

Stable when pure in soln., but deteriorates in the solid 
state. Forms adducts in soln. with N-donors. 

Boustany, K.S. eta/, Helv. Chim. Acta, 1967, 50, 1305 (synth) 
Jacot-Guillarmod, A. eta/, Chimia, 1969,23, 188 (synth) 
Tabacchi, R. e/ a/, Chimia, 1970,24,271 (derivs) 
Tabacchi, R. eta/, Helv. Chim. Acta, 1970, 53, 1971; 1977 

(synth. nmr) 

C24H24Ti Ti-00125 
Dibenzylbis( 175-2,4-cyclopentadien-1-yl)titanium 

Bis ( 7]5 -2,4 -cyc/opentadien-1-yl)bis(phenylmethyl)tita­
nium, lOCI. Dibenzyltitanocene 
[37299-11-9] 
As Dibromobis( 7]5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

M 360.334 
Orange-yellow solid. Mp ca. 100° dec. 
Fachinetti, G. eta/, J. Chern. Soc., Chern. Commun., 1972, 654 

(nmr) 
Boeke!, C.P. eta/, J. Organomet. Chern., 1975, 102, 317 (synth) 
Clark, R.J.H. eta/, J. Chern. Soc., Dalton Trans., 1976, 120 

(synth) 

C24H24 Tiz Ti-00126 
Tris(1,3,5, 7-cyclooctatetraene)dititanium, lOCI 
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Bis [ 7]-cyc/ooctatetraene(2- )titanium] (JJ.-7] 4 ,7]4-cyc/ooc­
tatetraene) 
[ 12149-66-5] 

M 408.214 
Extremely air-sensitive yellow cryst. Sl. sol. aromatic 

solvs. Gives a chain ion with Kin THF. Paramagnetic, 
J.l. = 2.56 BM. 

Brei!, H. eta/, Angew. Chern., Int. Ed. Engl., I 966, 5, 898 
(synth) 

Dietrich, H. eta/, Angew. Chern., Int. Ed. Engl .. 1966, 5, 899 
(cryst struct) 

Kolesnikov, S.P. eta/, J. Am. Chern. Soc., 1978, 100, 999 (esr, 
props, nmr) 



C24H44Ti 
Tetracyclohexyltitanium, lOCI 

[30169-70-1) 

M 380.492 

Tl-00127 

Yellow cryst. (pentane). Stable at -80° for weeks and for 
days at -S0°. Dec. at low temp. 

t> Inflames in air 
Weber, J.B. eta/, He/v. Chirn. Acta, 1978,61,2949 (synth, 

props) 

C2sH330Ti Ti-00128 
His( J75-cyclopentadienyl)(2,6-di- tert-butyl-4-methylphenoxy )­

titanium 
[2,6-Bis(J ,1-dimethylethyl)-4-methylphenolato ]bis(r)5-

2 ,4-cyclopentadien-1-yl)titanium, lOCI 

[7 4481-90-6) 

M 397.41S 
Monomeric, unlike analogues with less bulky groups. 

Deep-purple cryst. Mp 167-9°. 
Cetinkaya, B. eta/, J. Organornet. Chern., 1980, 188, C31 

(synth, cryst struct, ir) 

C26H2oTi Ti-00129 
His( 775- 2,4-cyclopentadien-l-yl)bis(phenylethynyl)titanium, 

lOCI 
Di(phenylethynyl)titanocene 
[ 12303-93-4) 
As Dibromobis(r)5-2,4-cyclopentadien-1-yl)titanium, Ti-

00024 with 

M 380.324 
Orange cryst. 

X =-C=CPh 

Kopf, H. eta/, J. Organornet. Chern., 1967, 10, 383 (synth, ir, 
nrnr, uv) 

Teuben, J.H. eta/, J. Organornet. Chern., 1969, 17,87 (synth, 
ir, rns, uv) 

Jenkins, A.D. eta/, J. Organornet. Chern., 1970, 23, 165 (ir) 

C2~31NTi Tl-00130 
Tribenzyl(piperidinyl)titanium 

Tris(phenylmethyl)-1-piperidinyltitanium, 9CI 

[S9S12-63-9) 

M 40S.418 
Red solid below S0 • M p so. Dec. at 30°. 
Biirger, H., J. Organornet. Chern., 1976, 108, 69 (synth, ir, nrnr) 

Ti-00127 ··- Ti-00134 

C2sH2sCIGeTi Ti-00131 
Chlorobis( '75-cyclopentadienyl)(triphenylgermyl)titanium, sa 

Chloro(tripheny/germyl)titanocene 

@/c1 
Ti 

@ 'GePh3 

M S17.429 
Green solid. Mp 193-6° dec. Unusual colour for Ti(IV) 

complex. 
Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Cornrnun., 1968,260 

(synth, nrnr) 

C23H2sCISnTi Ti-00132 
Chlorobis( 775-cyclopentadienyl)( triphenylstannyl)titanium, SCI 

Ch/oro(triphenylstannyl)titanocene 

M S63.S29 
Green solid. Mp 177-80° dec. Unusual colour for Ti(IV) 

complex. 
Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Cornrnun., 1968, 260 

(synth, rnr) 

C23H2sGeTi Tl-00133 
His(J75-cyclopentadienyl)triphenylgermyltitanium 

Di-7r-cyclopentadienyl(triphenylgermyl)titanium, 8CJ 

M 481.976 
THF complex: 

C32H33GeOTi M SS4.082 
Green solid. Paramagnetic with 1 unpaired electron. 

Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Cornrnun., 1968,260 
(synth, ir, nrnr) 

C23H2sP3Ti Ti-00134 
His( ,s_ 2,4-cyclopentadien-l-yl)[ 1 ,2,3-triphenyltriphosphina­

to(2-)-P1,P3]titanium, lOCI 

207 

[37299-20-0) 

M S02.307 

@ Ph 

~ 
/ " Ti P-Ph 

~" / 
~r 

Ph 

Monomeric in dioxan. Mod. air-stable, dark-violet solid. 
Mp 243-S 0 • 

lssleib, K. eta/, Angew. Chern., Int. Ed. Engl., 1972, II, 527 
(synth, rns, nrnr) 



C18H2sSnTi Tl-00135 
Bis(,S-cyclopentadienyl)triphenylstannyltitanium 

Di-7r-cyclopentadienyl(triphenylstannyl)titanium, BCJ 

@/0 
Ti @ 'snPh3 THF complex 

M 528.076 

THF complex: 
C31H3~nOTi M 600.182 
Green solid. Mp 177-8°. Paramagnetic with I unpaired 
electron. 

Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Commun., 1968, 260 
(synth, ir, nmr) 

Cl8Hl8Ti 
Tetrabenzyltitanium 

Tetrakis(phenylmethyl)titanium, 9C/ 

[17520-19-3] 

M 412.409 

Tl-00136 

Olefin polymerisation catalyst. Red cryst. (pentane). 
Spar. sol. aliphatic hydrocarbons, sol. aromatic 
hydrocarbons. Mp ca. 70°. Dec. after several hours at 
100° in heptane. Nonequiv. Ti-C-Ph angles in solid 
state. 

Giannini, U. eta/, J. Chern. Soc., Chern. Commun., 1968,940 
(synth, use, nmr, ir) 

Tabacchi, R., eta/, Chimia, 1970,24,221 (props) 
Bassi, I.W. eta/, J. Am. Chern. Soc., 1971, 93, 3788 (cryst 

struct) 
Broser, W.eta/,J. Organomet. Chern., 1971,32,385 (ir) 
Davies, G.R. eta/, J. Chern. Soc., Chern. Commun., 1971, 1511 

( cryst struct) 
Jacot-Guillarmod, A. et at, Chimia, 1974, 28, 15 (props) 

C13H3003Ti Tl-00137 
[ (1,2,3,4,5-71)-1,2,3,4,5-Pentamethyl-2,4-cyclopentadien-

1-yl]tripbenoxytitanium, 9CI 

[36523-12-3] 

M 462.423 
Liq. Bp1 214-6°. 

Nesmayanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 
1971,2354,2588 (synth, ir,pmr) 

Nesmayanov, A.N. eta/, J. Struct. Chern. (Engl. Trans/.), 1975, 
16, 705 (cmr) 

C18H~e2N2Ti Tl-00138 
Diferrocenylbis(diethylaminato )titanium 

Bis(N -ethylethanaminato )diferrocenyltitanium, 9CJ 

[39470-19-4] 

M 562.196 

Ti-00135 - Ti-00140 

Cherry-red cryst. (Et20jpet. ether). Mp 72° dec. 
Biirger, H. eta/, J. Organomet. Chern., 1973,56, 269 (synth, 

pmr, cmr, ir) 

C:zsH44Ti 
Tetrakis(bicyclo[2.2.1]-hept-l-yl)titanium, 9CI 

Tetrakis(l-norbornyl)titanium 
[36333-76-3] 

Tl-00139 

M 428.536 
Yellow cryst. Air stable in isooctane soln. No pyridine 

adducts detected. 
Bower, B.K. eta/, J. Am. Chern. Soc., 1972, 94, 2512 (synth, 

props, ms) 

C29HsCo,O:z4Ti Ti-00140 
( 715- 2,4-Cyclopentadien-l-yi)Ul4-[ methanolato( 4-)-C: C: C: 
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O]](nonacarbonyltricobaltXtetracarbonylcobalt)titanium, 
lOCI 
( TJ-Cyclopentadienyl)bis [JL3- ( oxymethylidyne )cyclotris­
( tricarbonylcobalt)] ( tetracarbonylcobaltio )titanium 
(67421-95-8] 

oc co 
~ ~~-CO 
~ / -co 

Ti 

/ "' oc co 0 o, oc, co ,, / ' / 

OC-lXl lxlo-CO 

OC-Co-Co-CO OC-Co-Co-CO 

oc/ to ot 'co oc/ ~0 ot 'co 

M 1197.757 
Air-sensitive cry st. Black cryst. (toluene). Spar. sol. 

aromatic solvs., almost insol. aliphatic hydrocarbons. 
Mp 125° dec. 

Schmid, G. eta/, Chern. Ber., 1978, Ill, 1239 (synth, ir, nmr, 
cryst struct) 



C30H24Ti Tl-00141 
Bis[(1,2,3,3a, 7 a-71 )-1 H-inden-1-yl1dipbenyltitanium, 'lCI 

[49596-07-81 

M 432.400 
Orange-red air-stable cryst. Mp 105° dec. 
Rausch, M.D., Pure App/. Chern., 1970,30, 523 (synth, nmr) 
Samuel, E. eta/, J. Am. Chern. Soc., 1973,95,6263 (synth, 

nmr) 

C30HzsFezTi Tl-00142 
Bis( 715- 2,4-cyclopentadien-1-yl)diferrocenyltitanium 

Diferrocenyldicyclopentadienyltitanium. Di-11'-cyc/open­
tadieny/-di- u -ferrocenyl ti tani urn 
[65274-19-31 

M 548.125 
Deep-green cryst. Solns. are air-sensitive. 
Razuvaev, G.A. eta/, J. Organomet. Chern., 1977,141,313 

(synth) 
Osborne, A.G. eta/, J. Organomet. Chern., 1979, 181,425. 
Kotz, J.C. eta/, Organometal/ics, 1983,2,68 (props) 

C34H68FeN6Th Tl-00143 
Hexakis( dietbylaminato )-,.,-1, 1 '-ferrocenediyldititanium 

Hexakis(N -ethylethanaminato )-J.L-1 ,/ 1 -ferrocenediyldi­
titanium, 9C/. 1,/ 1 -Bis [tris(diethylamino )titanium 1-
ferrocene 
[ 42920-73-0] 

Et2N NEt2 

Et2N~Ti-@-Fe-@--T(-NEt2 
Et2N NEt2 

M 712.558 
Red-brown, water-sensitive cryst. (Et20fpet. ether). Mp 

40-50° dec. 
Biirger, H. eta/, J. Organomet. Chern., 1973,56,269 (synth, 

pmr, cmr, ir) 
Thewa1t, U. eta/, Z. Naturforsch, B, 1975,30,636 (struct) 
Biirger, H. eta/, Z. Anorg. Allg. Chern., 1976,423, 112 (pmr, 

cmr) 

Ti-00141 - Ti-00147 

C~68N~uTh Tl-00144 
Hexakis(dietbylaminato 'J-#L-1, 1 '-rutbenocenediyldititanium 

Hexakis(N -ethylethanaminato )-J.L-1 ,1 1 -ruthenocenedi­
yldititanium, 9C/. 1 ,! 1 -Bis [tris(diethylamino )titanium 1-
ruthenocene 
[60898-12-61 

(Et2N)3Ti@-Ru-@Ti(NEt2h 

M 757.781 
Yellow cryst. (Et20). Mp 90° dec. 
Biirger, H. eta/, Z. Anorg. Al/g. Chern., 1976, 423, 112 (synth, 

pmr, cmr) 

C3~30Th Tl-00145 
Tetra-r-cyclopentadienylbis(pbenyletbynyl)dititanium, SCI 

M 558.393 

Ph 
I 

R~ /C~ f§JR 
Ti-- ---Ti 

~ ~c/ 'YQl 
R~ I ~R 

Ph 

R=H 

Dark-green cryst. Mp >200°. 
Monomer: Bis(715-2,4-cyclopentadien-l -yl)­

(phenylethynyl)titanium. 
CtsHtsTi M 279.197 
Unknown. 

Teuben, J.H. eta/, J. Organomet. Chern., 1969, 17, 87 (synth, 
ir, uv, ms) 

C3sH30Ti Tl-00146 
Bis( 715-2,4-cyclopentadien-1-yl)( 1 ,2,3,4-tetrapbenyl-1,3-bu­

tadiene-1,4-diyl)titanium, lOCI 
Bis( 715-cyc/opentadieny/) -2,3 ,4 ,5-tetrapheny/titanole. 
Bis( 715-cyc/opentadienyl)-2 ,3 ,4 ,5-tetraphenyltitanacy­
c/opentadiene 
[1317-21-11 

M 534.535 

~Ph 
~ 0Ph 

T © Ph Ph 

Accessible by a variety of routes. Green cryst., air-stable 
as solid. Mp 157-9° (150°). 

Vo1'pin, M.E. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khim., 
1963, 151, II 00 (synth) 

Sonogashira, K. eta/, Bull. Chern. Soc. Jpn., 1966, 39, 1178 
(synth, ir, nmr, uv) 

Siegert, F.W. eta/, Reel. Trav. Chim. Pays-Bas, 1970,89, 764 
(synth, ir, nmr, uv) 

Watt, G.W. eta/, J. Am. Chern. Soc., 1970,92, 826 (synth) 
Atwood, J.L. eta/, J. Am. Chern. Soc., 1976,98, 2454 (cryst 

struct) 

C4oH33Th Tl-00147 
[/>L-(1,4-Dipbenyl-1,3-butadiene-1,2,3,4-tetrayl-Cl, C3: 
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CZ, C4) 1tetrakis[ ( 1 ,2,3,4,5-71 )-1-metby 1-2,4-cy clopentad­
ien-1-yl]dititanium, lOCI 
Bis [ bis( 715-methy/cyclopentadienyl)titanium] (J.L-
71 2:71 2-1 ,4-diphenyl-1 ,3 -butadiene) 



[59645-02-2] 
As Tetra-7r-cyclopentadienylbis(phenylethynyl)dititan­

ium, Ti-00145 with 

R= CH3 

M 614.500 
Green cryst. Sol. toluene, spar. sol. other common solvs. 
Sekutowski, D.G. eta/, J. Am. Chern. Soc., 1976,98, 1376 

(synth, cryst struct, ir, ms) 

C4oH44Ti Ti-00148 
Tetrakis(l-methyl-1-phenyl-1-propenyl)titanium, lOCI 

Tetrakis(2 ,2 -dimethyl-1-phenylethenyl)titanium 

[63422-29-7] 

M 572.668 
Yellow solid. Mp >-20° dec. Unstable above -20°. 
Cardin, C.J. eta/, J. Organomet. Chern., 1977, 132, C23 (synth, 

nmr) 

C4oH60NzTh Ti-00149 
[ 71-(Dinitrogen-N,N')]tetrakis[( 1,2,3,4,5-71 )-1 ,2,3,4,5-pen­

tamethyl-2,4-cyclopentadien-1-yl]dititanium, lOCI 

Bis [ bis( rt5-pentamethylcyclopentadienyl)titanium ]­
JL·rt 1 ,rt 11-dinitrogen 

[ 11136-46-2] 

M 664.687 
Blue-black cryst. Below -42° coordinates 2 further moles 

of N2 end-on, one on each Ti atom. 
Sanner, R.D. eta/, J. Am. Chern. Soc., 1976, 98, 8358 (synth, 

cryst struct, props) 
Bercaw, J., Kinet. Katal, 1977, 18, 549 (synth, cryst struct, 

props) 

C~40GezTi Ti-00150 
Bis( ,s. 2,4-cyclopentadien-1-yl)bis( triphenylgermyl)titanium, 

9CI 
Bis(triphenylgermyl)titanocene 

[39330-96-6] 

M 785.882 
Burgundy solid. Mp 171-3°. 
Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Commun., 1968,260 

(synth, nmr) 
Razuvaev, G.A. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1972, 1605 (synth) 

Ti-00148 - Ti-00153 

C46H4oOzSiz Ti Ti-00 151 
Bis( 715- 2,4-cyclopentadien-1-yl)bis( triphenylsilyloxy )titanium 

Di -1r -rycl opent adieny Ibis ( t ri pheny Is i I anolato) tit ani urn, 
SCI 

M 728.872 
Bright-yellow cry st. (ligroin). Sol. most or g. solvs., insol. 

MeOH. Mp 199-200°,210°. Air-stable but dec. by 
acid or alkali. 

Noltes, J.G. eta/, Reel. Trav. Chim. Pays-Bas, 1962.81, 39 
(synth, ir) 

U.S.P., 3 030 394, (1962); CA, 57, 3589 (synth) 
Takiguchi, T. eta/, Bull. Chern. Soc. Jpn., 1968,41,2810 

(synth, struct) 

C46H4oSnzTi Ti-00152 
Bis(1J-cyclopentadienyl)bis(triphenylstannyl)titanium, SCI 

Bis ( tripheny 1st anny I) t i tanocene 

M 878.082 

@ }nPh3 

Ti @ "snPh3 

Green solid. Mp 80° dec. 
Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Cornrnun .. 1968, 260 

(synth, nrnr) 

CssHsoSi4 Ti Ti-00153 
Bis( rt5- 2,4-cyclopentadien-1-yl)( 1, 1,2,2,3,3,4,4-octaphenyl-

1,4-tetrasilanediyl)titanium, lOCI 

210 

Bis( rt5-cyclopentadienyl)cyclo( I ,I ,2 ,2 ,3 ,3 ,4 ,4-octa­
phenyltetrasilicon- I ,4-diyl)titanium 

[71776-21-1] 

M 907.255 

@ Ph Ph Ph 
\I I 
/Si--si-Ph 

Ti I @ "s·....-Si-Ph 
I\ \ 

Ph Ph Ph 

Monomeric in C6H6. Small green cryst. (Me2COjpet. 
ether). Sol. aromatics, ethers, hydrocarbons, dec. in 
CHCb. Mp 140° dec. Air-stable solid. Cryst. give 
powder in vacuo. 

Holtman, M.S. eta/, J. Organornet. Chern .. 1980, 187, 147 
(synth, ir, nrnr, uv) 

Suggestions for new Entries are 
welcomed. Please write to the 
Editor, Dictionary of 
Organometallic Compounds, 
Chapman and Hall Ltd, 11 New 
Fetter Lane, London EC4P 4EE 



Tm Thulium S. A. Cotton 

Thulium (Fr., Ger.), Tulio (Sp.), Tullio (Ita!.), Tymu1 (Tuulii) (Russ.),'/ 1) r; J,. (Japan.) 

Atomic Number. 69 

Atomic Weight. 168.9342 

Electronic Configuration. [Xe] 4f1 3 6s2 

Oxidation State. + 3 

Coordination Number. 6 or greater. 

Colour. Green or yellow-green. 

Availability. Starting materials are Tm20 3 and anhydrous 
TmCI3 which are expensive. See also under Lanthanum. 

Handling. See under Lanthanum. 

Toxicity. See under Lanthanum. 

Isotopic Abundance. 169Tm, 100%. 

Spectroscopy. 1H nmr spectra of paramagnetic thulium 
compounds show large paramagnetic shifts with broad lines. 
See also under Lanthanum. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 
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C'"tsTmeee 
Hexamethylthulate(3-) 

M 259.142 (ion) 

Tm-00001 

Tris [ (tetramethylethylenediamine )lithium] salt: 
[76206-92-3]. 
CuH66Li3N6Tm M 628.583 
White cryst. Sol. Et20. Mp 109-14°. Extremely air­
and moisture-sensitive. 

Schumann, H. eta/, Angew. Chem., Int. Ed. Engl., 1981,20, 
120 (synth) 

CtoHtoCITm Tm-00002 
Chlorobis(,S-2,4-cyclopentadien-1-yl)thulium 

Ch/orodicyclopentadienylthulium. Dicyclopentadienyl­
thulium chloride 

M 334.576 
Dim eric. 
Dimer: [60482-72-6]. Di-~J.-chlorotetrakis(T/5-2,4-cy­

clopentadien-1-yl)dithulium, 9CI. 
CzoHzoC1zTm M 500.218 
Yellow-green cryst. Sol. THF. Subl. at 200° in vacuo. 

Holton, J. et a/,J. Chem. Soc., Dalton Trans., 1979,45 (synth) 

CuHuTm Tm-00003 
Bis(fls-2,4-cyclopentadien-1-yl)metbylthulium 

M314.158 
Dimeric. 
Dimer: [70844-68-7]. Tetrakis(T/5-2,4-cyc/opentadien­

J-yl)di-IJ.-methyldithulium, 9CI. 
Cz:zHuTmz M 628.316 
Pale-green cryst. Sol. CH2CI2, C6H6, toluene. Dec. 
> 160°. Air-sensitive. /J-eff= 7.5/J-a. 

Holton, J. eta/, J. Chem. Soc., Dalton Trans., 1979, 54 (synth, 
ir) 

Tm-00001 - Tm-00004 

CtsHtsTm Tm-00004 
Tris( ,s.2,4-cyclopentadien-1-yl)tbulium 

Tricyclopentadienylthulium 
[1272-26-0] 

212 

@A@ 
Tm 

@ 
M 364.218 
Yellow-green cryst. Sol. THF. Mp 278°. Hydrol. by 

H20. Subl. at 220° in vacuo.IJ.err = 7.1/J.B· 
/socyanocyclohexane complex: [37299-05-1]. Tris(2 ,4-

cyc/opentadien-1-yl)isocyanocyclohexanet h ulium. 
CuHz,NTm M 473.388 
Sol. C6H6. Mp 162°. 

Fischer, E.O. eta/, J. Organomet. Chem., 1965, 3, 181 (synth) 
Pappalardo, R., J. Mol. Spectrosc., 1969,29, 13 (uv) 
v. Ammon, R. eta/, Inorg. Nucl. Chem. Lett., 1969, 5, 315 

(nmr) 
v. Ammon, R. eta/, Ber. Bunsenges. Phys. Chem., 1972, 76, 995. 
Aleksanyan, V .T. et a/, J. Raman Spectrosc., 197 4, 2, 345 

(raman) 



U Uranium S. A. Cotton 

Uranium (Fr.), Uran (Ger.), Urania (Sp., Ita!.), YpaH (Uuran) (Russ.), 7 7 / (Japan.) 

Atomic Number. 92 

Atomic Weight. 238.029. Individual samples may vary in 
atomic weight since commercial materials are always depleted 
in the fissionable isotope (see below). 

Electronic Configuration. [Rn] 5J3 6dl 7s2 

Oxidation States. + 3, +4 are the most common. 

Coordination Number. Generally 6 or higher with conventional 
ligands. 

Colour. Complexes of U(IV) are usually green or red-brown. 
The small number of U(III) complexes are brown, green or 
blue-black. 

Availability. The most common starting material is anhydrous 
UCl4 which is commercially available and relatively expensive 
but which may be synthesized from the reaction between U30 8 

and hexachloropropene. See Inorg. Synth., 1957,5, 143; 1974, 
15, 243 and Karraker, D. G. eta/., J. Am. Chern. Soc., 1974, 
96, 6885. 

Handling. All organouranium compounds and those of other 
actinides should be assumed to be destroyed by traces of air 
and/or water, unless specifically stated otherwise and should 
therefore be handled in an inert atmosphere. In general they 
are soluble in organic solvents such as THF and may also be 
soluble in less polar solvents such as toluene. Some compounds 
are pyrophoric. 

Toxicity. Although not as toxic as other actinides, the radio­
activity of a-emitting uranium compounds means that they 
should be treated with respect. The main hazard is oral in­
gestion. 

Isotopic Abundance. Natural uranium consists of 235U, 0. 72% 
(t 1; 2 = 7 X 108 y) and 238U, 99.2% (t 1; 2 = 4.51 X 109 y) but 
commercial materials are always depleted in the fissionable 
235U. 

Spectroscopy. Uranium itself is not commonly used as an nmr 
probe although nmr parameters have been obtained for UF6 

in solution. Compounds of U(IV) are paramagnetic (5.[2) but 
their 1H nmr spectra display reasonably sharp resonances with 
large isotropic shifts. The linewidths in 1 H nmr spectra of 
U(III) (5j3) are broader than those of U(IV). 

Analysis. Microanalytical results for carbon content of or-

ganometallic compounds of uranium and other actinides are 
frequently low owing to carbide formation. 

Analysis for uranium can be carried out by gravimetric or 
volumetric methods, both first requiring destruction of the 
compound (eg. by combustion in a furnace) and destruction 
of any remaining organic material with acid. The hydroxide 
can be precipitated from solution, ignited, and weighed as 
U30s; alternatively the 8-hydroxyquinoline complex has been 
used. 

Titrimetric methods involve reduction in solution to U4+ and 
titration with Ce4+ or Cr20 72-. 

References. In addition to reviews listed in the introduction 
to the Sourcebook, the following provide further reading: 

General 

Marks, T. J., Prog.Inorg. Chern., 1979,25,224. 
Cotton, S. A., J. Orgaliomet. Chern. Lib., 1977,3, 189. 
Marks, T. J., Ace. Chern. Res., 1976,9,223. 
Bagnall, K. W., The Actinide Elements, Elsevier, 1972. 
Kannellakopulos, B. and Bagnall, K. W., MTP 

International Review of Science, Inorganic Chemistry 
Series 1, Emeleus, H. J. and Bagnall, K. W. Eds, 
University Book Press, 1971,7,229. 

Organometallicsofthef-Elements, Marks, T. J. and 
Fischer, R. D. Eds, Reidel, Dortrecht, 1979. 

Nmr 

Von Ammon, R. eta/., Inorg. Nucl. Chern. Lett., 1969, 5, 
219. 
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Marks, T. J. eta/., J. Am. Chern. Soc., 1973,95, 5529; 
1976, 98, 703. 

Fagan, P. J. eta/., J. Am. Chern. Soc., 1981, 103,6650. 
Fagan, P. J. eta/., Organometallics, 1981, 1, 170. 

Mass spectra 

Muller, J., Chern. Ber., 1969,102,52. 

Analysis 

Halstead, G. W. eta/., J. Am. Chern. Soc., 1975,97,3050. 
Brown, D., Halides of the Lanthanides and Actinides, 

Wiley, 1968. 
Reynolds, L. T. eta/., J.Inorg. Nucl. Chern., 1956,2,246. 
Bagnall, K. W. eta/., J. Chern. Soc., 1961, 1611. 
Bibler, J.P. eta/., Inorg. Chern., 1968, 7, 982. 
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C4H22BtsChU99 U-00001 
Dichlorobis[ (7 ,8,9, 10,11-17 )undecahydro-7 ,8-dicarbaundeca­

borato ]uranate(2-) 

0 = BH or CH (position of CH's 
not rigorously established) 

M 573.733 (ion) 
Di-Li salt, octa-THF complex: [62559-95-9]. 

C36Hs6BtsCJzLi20sU M 1164.468 
Yell ow-orange cryst. Dec. by air and water. 

Fronczek, F.R. eta/, J. Am. Chern. Soc., 1977, 99, 1769 (synth, 
uv, cryst struct) 

U-00002 
(Benzene )hexa-IJ.·Chlorohexachlorotrialuminumuranium, SCI 

(Benzene )dodecachl orotrialuminumuranium 
[34738-51-7] 

M 822.523 
Black cryst. Insol. common solvs. Immediately dec. by 

air. Dec. by polar. solvs., e.g. THF. Stable to I I 0°. 
Cesari, M. eta/, Inorg. Chim. Acta., 1971,5,439 (synth, struct, 

ir) 

C~,ChU U-00003 
Trichloro[ ( 1,2,3,4,5-17 )-1-methyl-2,4-cyclopentadien-1-yl]u­

ranium 

M 423.509 
Bis-THFcomplex: (67507-18-0]. 

Ct4H:ZJCiJ02U M 567.722 
Bright-green cryst. Air-sensitive. 

Ernst, R.D. eta/, J. Am. Chern. Soc., 1979, 101, 2656 (synth, 
struct, ir, nmr) 

C~tsueee 
Hexamethyluranate(3-) 

M 328.237 (ion) 
Tri-Li salt: [63816-93-3). 

C6HtsLhU M 349.060 

U-00004 

Pale-green solid+ 3 dioxan. Sol. THF. Mp 265-8° dec. 
Air- and moisture-sensitive. 

Sigurdson, E.R. eta/, J. Chern. Soc., Dalton Trans., 1977, 812 
(synth, nmr, ir) 

U-00001 - U-00008 

C9HtsBrU U-00005 
Bromotris( 173-2-propenyl)uranium, 9C1 

Tris( 1r-allyl)uranium bromide. Triallyluranium 
bromide 
[42801-93-4] 

M 44!.150 

,T 
<-UBr 

. I _. 
~ 

Catalyses sterospecific polymerisation of butadiene. 
Lug1i. G. eta/, Makromol. Chern .. 1974. 175. 2021 (synth) 

C9H tsCIU U-00006 
Chlorotris( 173-2-propenyl)uranium, 'Kl 

Tris( 1r-al/yl)uranium chloride. Triallyluranium 
chloride 
[ 41556-44-9] 

M 396.699 
Catalyses stereospecific polymerisation of butadiene. 

Dark-violet cryst. 
Lugli, G. eta/, Makromol. Chern., 1974, 175,2021 (synth) 

C9HtsiU U-00007 
lodotris( q3- 2-propenyl)uranium, 9C1 

Triallyliodouranium. Triallyluranium iodide 
[42801-92-3] 

,T (-vi 
~ 

M 488.151 
Catalyses ~tereospecific polymerisation of butadiene. 
Lugli, G. eta/, Makromol. Chern., 1974,175,2021. 

CtoHtsChU U-00008 
f ( 1 ,2,3,4,5-q )-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadienyl­

]trichlorouranium 

216 

Pentamethylcyclopentadienyluranium trichloride 

~UCI, 
M 479.616 
Bis-THF complex: [82511-72-6]. 

CtsH3tCh02U M 623.830 
Dark-red needles. Sol. THF, dioxan. 

Mintz, E.A. eta/, J. Am. Chern. Soc, 1982, 104, 4692 (synth, 
nmr, ir) 



CtoHtsB2U U-00009 
Bis('ls-2,4-cyclopentadien-1-yl)bis[ tetrabydroborato(1-)­

H,H']uranium, lOCI 
Bis(cyclopentadienyl)uranium bis(tetrahydroborate) 
[ 65888-45-1] 

M 397.901 
Red-brown solid. Sol. THF, dimethoxyethane. Sub!. at 

60° in vacuo. V. oxygen- and moisture-sensitive. 
Zanella, P. eta/, J. Organornet. Chern., 1977, 142, C21 (synth, 

struct, ir, nrnr) 

CnH2oU 
Tetrakis(~-2-propenyl)uranium 

Tetraal/yluranium 
[12701-96-1] 

M 402.319 

U-00010 

Reacts with alcohols to yield mixed complexes 
U(C3H5h(0Rh. Reacts with HX to form U(C3H5)­
X(X = Cl, Br, 1). Dark-red solid. Sol. pentane. Mp 
-20° dec. Burns spontaneously in air. J.Lerr = 2.6J.Lo. 

Lugli, G. eta/, lnorg. Chirn. Acta, 1969,3,253 (synth, ir) 
Brunelli, M. eta/, J. Magn. Reson., 1973,9,247 (nrnr) 
Ger. Pat., 2 257 787, (1973); CA, 79, 53579 
Brunelli, M. eta/, J. Chern. Soc., Dalton Trans., 1979,861 

(props) 

CtsHtsBrU 
Bromotris( ,S-2,4-cyclopentadien-1-yl)uranium 

Tricyclopentadienyluranium bromide 
[67507-08-8] 

~ @rusr 
$) 

M 513.216 

U-00012 

Dark-brown cryst. Sl. sol. pentane, sol. C6H6. Sub!. at 
160° in vacuo. 

Fischer, R.D. eta/, J. Organornet. Chern., 1970,25, 123 (synth, 
uv, ir, nrnr) 

Sung-Yu, N.K. eta/, Inorg. Chern., 1981,20, 2727 (synth, ir, 
rns,nrnr) 

U-00009 - U-00015 

CtsHtsCIU U-00013 
Cblorotris(,S-2,4-cyclopentadien-1-yl)uranium, 9CI 

Chlorotri-'H'-cyclopentadienyluranium, SCI. Tris(cyc/o­
pentadienyl)uranium chloride 
[1284-81-7] 

~ ~U-Cl 
@ 

M 468.765 
Air-sensitive red-black cryst. Mp 260-5°. Gives green aq. 

solns. 
Reynolds, L.T. eta/, J.lnorg. Nucl. Chern., 1956,2,246 (synth) 
Wong, C.-H. et al, Acta Crystallogr., 1965, 18,340 (cryst 

struct) 
Anderson, M.L. eta/, J. Organornet. Chern., 1969, 17, 345 (ir, 

uv, rns) 
Fischer, R.D. eta/, J. Organornet. Chern., 1970,25, 123 (prnr) 
Fukushima, E. eta/, Chern. Phys. Lett., 1976,44,285 (crnr) 
lnorg. Synth., 1976, 16, 147 (synth) 

CtsHtsiU U-00014 
Iodotris( ,S-2,4-cyclopentadien-1-yl)uranium 

Tricyclopentadienyluranium iodide 
[69030-40-6] 

M 560.217 
Brown solid. Sol. C6H6. Sub!. at 170° in vacuo. 
Fischer, R.D. eta/, J. Organornet. Chern., 1970,25, 123. 
Aderhold, C. eta/, Z. Naturforsch., A, 1978,33, 1268. 
Sung-Yu, N.K. eta/, Inorg. Chern., 1981,20,2727 (synth, nrnr, 

rns) 

CtsHtsU U-00015 
Tris( ,s.2,4-cyclopentadien-1-yl)uranium, 9CI 

Tricyclopentadienyluranium 

217 

[ 54007 -00-0] 

M 433.312 
Forms adducts with Lewis bases e.g. THF. Bronze solid. 

Sol. THF, Et20, sl. sol. C6H6. Mp >200°.J.Lerr = 
2.33J.L8 . Sub!. at 120-50° in vacuo. 

Nicotine complex: Tris(TJ5-2 ,4-cyc/opentadienyl)­
(nicotine )uranium. 
CzsHz,NzU M 595.546 
Brown. Sl. sol. pentane. 

/socyanocyclohexane complex: Tris(TJ5-2,4-cyc/openta­
dien-1-yl)isocyanocyclohexaneuranium. 
C11Hz,NU M 542.483 
Pale-brown solid. Sol. pentane, C6H6. J.Lerr = 2.33J.Lo. 

THF complex: 
C1,HzJOU M 505.419 



Brown solid (THF /C6H6). 
Kanellakopulos, B. eta/, J. Organomet. Chem., 1970, 24, 507 

(synth, ir, uv) 
Karraker, D.G. et al, /norg. Chem., 1972, 11, 1742 (synth) 
Zanella, P. eta/, Inorg. Chim. Acta., 1980,44, Ll55 (synth) 
Wasserman, H.J. et al, J. Organomet. Chem., 1983, 254, 305 

( cryst struct) 

CtsHtsUF U-00016 
Iris( ,.,S-2,4-cyclopentadien-1-yl)fluorouranium, 9CI 

Tricyclopentadienyluraniumfluoride 
[12715-68-3) 

M 452.311 
Green cryst. Sol. C6H6. Air- and moisture-sensitive. Subl. 

at 170° in vacuo. !Leff 3.35!LB· 
Fischer, R.D. eta/, J. Organomet. Chem., 1970, 25, 123 (synth, 

ir) 
Kanellakopulos, B. eta/, Angew. Chem., Int. Ed. Engl., 1970, 9, 

957 (ir) 
Ryan, R.R. eta/, J. Am. Chem. Soc., 1975, 97,4258 (cryst 

struct) 
Aderhold, C. et a/, Z. Naturforsch., A, 1978, 33, 1268. 

Ct'"tsNSU U-00017 
Tris(rf-2,4-cyclopentadien-1-yl)(thiocyanato-N)uranium 

Tricyclopentadienyluranium thiocyanate 
[69526-48-3) 

~ @-:u-NCS 
@ 

M 491.390 
Brown cryst. Sol. most org. solvs. Mp 200° dec. 
MeCN adduct: [69377-30-6]. 

CtsHtsN:zSU M 532.443 
Green cryst. Dec. >90°. 

Fischer, R.D. eta/, Z. Naturforsch., B, 1978, 33, 1393 (synth, 
ir, uv, struct) 

Ct'"tsNU U-00018 
(Cyano-C)tris(.,S-2,4-cyclopentadien-1-yl)uranium 

Tris(cyclopentadienyl)cyanouranium 
[54006-99-4] 

~ @-:u-cN 
@ 

M 459.330 
Green solid. Insol. all common org. solvs. Mp > 200°. 

Involatile, ms. obt. > 150°. Dec. above 200° leaving 
black pyrophoric residue. 

U-00016 - U-00021 

Kanellakopulos, B. et al, J. Organomet. Chern., 1974,76, C42 
(synth, ir) 

Bagnall, K.W. eta/, J. Chern. Soc., Dalton Trans., 1982, 1999 
(synth, ir, uv, ms) 

U-00019 
Uranocene 

Bis( TJ 8-J ,3 ,5 ,7 -cyc/ooctatetraene )uranium, 9CI. Di-7r-cy­
c/ooctatrienyleneuranium, 8CI 

[II 079-26-8) 

M 446.331 
Green plates. Flammable in air but stable to H20. Subl. 

at 180° /0.03mm. 
Streitwieser, A. eta/, J. Am. Chern. Soc., 1968, 90, 7364 (synth) 
Zalkin, A. eta/, J. Am. Chern. Soc., 1969, 91, 5667 (struct) 
Hocks, L. eta/, Spectrochim. Acta, Part. A, 1974, 30, 904 (ir) 
Inorg. Synth., 1978,19, 149 (synth) 

Ct'"tsU U-00020 
Tris( '7s-2,4-cyclopentadien-l-yl)methyluranium, 9CI 

Tricyc/opentadienylmethyluranium 
[37205-28-0) 

~ @-:uMe 
@ 

M 448.347 
Pale-yellow powder. Sol. C6H6, THF, Et20. Pyrophoric 

in air. 
Brandi, G. eta/, lnorg. Chern. Acta., 1973, 7, 319 (synth, ir, 

nmr) 
Marks, T.J. eta/, J. Am. Chern. Soc., 1973, 95, 5529 (synth, ir, 

nmr) 

C11HtsNzSzU8 U-00021 
Tris( rf-cyclopentadienyl)diisothiocyanatouranate(IV) 

218 

M 549.468 (ion) 
Tetraphenylarsonium salt: 

C41H3sAsN2S2U M 932.811 
Bright-green cryst. (MeCN). Sol. MeCN, THF. 

Bagnall, K.W. eta/, J. Chern. Soc., Dalton Trans., 1982, 1999 
(synth, ir, uv, nmr) 

Borubieri, G. eta/, J. Chern. Soc., Dalton Trans., 1983, 45 
(cryst struct) 



c.,n.6u u-ooo22 
Tris( fls-2,4-cyclopentadien-1-yl)ethynyluranium, 9CI 

Tricyclopentadienyluranium acetylide 
[52827-35-7] 

M 458.342 
Yellow-green solid. Sol. THF, toluene. Sensitive to 

oxygen and moisture. 
Tsutsui, M. eta/, lnorg. Chern., 1975, 14,78 (synth, ir, nmr) 
Atwood, J.L. eta/, J. Coord. Chern., 1976, 5, 209 (struct) 

Ct,H2oOU 
Ethoxytris( 115- 2,4-cyclopentadien-1-yl)uranium 

[ 63415-86-1] 

($ 
~UOEt 

@ 
M 478.373 

U-00023 

Can be synthesized by reaction of (C5H5)JUC1 with Li­
BHEt3. Exchanges alkyl groups with AIR3. Green 
cryst. Sol. THF, C6H6, sl. sol. pentane. Mp 210-3°. 

v. Ammon, R. eta/, Radiochim. Acta., 1969, 11, 162 (synth, 
nmr, uv) 

Marques-Ellis, H. eta/, J. Organomet. Chern., 1977, 131,257 
(synth, nmr) 

Vasil'ev, V.K., J. Organomet. Chern., 1977, 142, C7. 

C1sH2oU U-00024 
Tris( ~-2,4-cyclopentadien-1-yl)-2-propenyluranium, 9CI 

Tricyclopentadienylal/yluranium. Allyltricyclopentadi­
enyluranium 
[37298-76-3] 

M 474.385 
Dark-brown cryst. Sol. toluene. Mp 155° dec. Inflames in 

air. 
Marks, T.J. eta/, J. Am. Chern. Soc., 1973,95, 5529 (synth, ir, 

nmr) 

U-00022 - U-00027 

CtsH30N2U U-00025 
Bis(fls_ 2,4-cyclopentadien-1-yl)bis( N-ethylethanaminato )­

uranium 
Dicyclopentadienylbis(diethylamino )uranium 
[54068-37-0] 

M 512.477 
Inserts C02, CSz, COS. Reacts with carboxylic and 

thiocarboxylic acids. Gold flakes. Sol. hexane. Air- and 
moisture-sensitive. 

Arduini, A.L. eta/, Inorg. Chern., 1981,20, 2470, 2474, 2480 
(synth, nmr, ir, ms, props) 

C19H22U U-00026 
Tris( 115- 2,4-cyclopentadien-1-yl)(2-methyl-1-propenyl)urani­

um,9CI 
Tricyc/opentadienyl-7] 1 -2-methyla//y/uranium (/ 11) 
[50643-51-1] 

M 488.412 
Deep reddish-brown cryst. Sol. toluene. Air-sensitive. 
Halstead, G.W. eta/, J. Am. Chern. Soc., 1975, 97, 3049 (synth, 

struct, ir, ms) 

c.9H24ou U-00027 
Butoxytris( 115- 2,4-cyclopentadien-1-yl)uranium 

[ 1284-95-3] 
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M 506.427 
Green cryst. Sol. dimethoxymethane, cyclohexane, THF, 

sl. sol. pentane. Mp 149-51 o. Extremely air-sensitive. 
Sub!. at 120° in vacuo. Liberates butanol quantitative­
ly with HCI. Can be prepared by redox reaction from 
UCI] and CsH5Na in THF. 

TerHaar, G.L., Inorg. Chern., 1964, 3, 1648 (synth, ir) 
v. Ammon, R. eta/, Radiochim, Acta., 1969, 11, 162 (synth, 

nmr, uv) 
McLaren, A.B., Inorg. Nuc/. Chern. Lett., 1980, 16, 223 (synth, 

ms) 



C19H24U U-00028 
tert-Butyltricyclopentadienyluranium 

Tris( 715-2 ,4-cyc/opentadien-1-y/)(J ,1-dimethy/ethy/)­
uranium, 9CJ. Tricyclopentadienyl-tert­
butyluranium(JV) 
[50647-46-6] 

M 490.428 
Red solid. Sol. C6H6, Et20. Pyrophoric in air. 
Marks, T.J. eta/, J. Am. Chern. Soc., 1973,95, 5529 (synth, ir, 

nmr) 

Ct9H24U 
Butyltris( rf-2,4-cyclopentadien-1-yl)uranium 

Tricyc/opentadienyl(butyl)uranium(IV) 
[37298-84-3] 

M 490.428 

U-00029 

Dark-red cryst. Sol. C6H6, toluene, Et20, hot hexane. 
Mp 130° dec. Smokes on exposure to air. Jlerr = 
3.36J1B· 

Brandi, G. eta/, Inorg. Chim. Acta., 1973, 7, 319 (synth, ir, 
nmr) 

Marks, T.J. eta/, J. Am. Chern. Soc., 1973, 95, 5529 (synth, ir, 
nmr) 

Perego, G. eta/, Acta Crystallogr., Sect. B, 1976, 32, 3034 
(struct) 

C19H24U U-00030 
Tris(rf-2,4-cyclopentadien-1-ylX 1-methylpropyl)uranium 

Tricyc/opentadienyl(sec-butyl)uranium. sec-Butyltricy­
c/opentadienyluranium 
[8041 0-09-9] 

M 490.428 
Yields chiefly butane and (C5HshU on photolysis. Dark 

black-green microcryst. Sol. toluene, C6H6. 

Bruno, J.W. eta/, J. Am. Chern. Soc., 1982, 104, 1860 (synth, 
ir, nmr) 

U-00028 - U-00033 

C19H3oU U-00031 
[ ( 1,2,3,4,5-71 )-1,2,3,4,5-Pentamethyl-2,4-cyclopentadien-

1-yl) ]tris(2-propenyl)uranium 
(Pentamethylcyclopentadienyl)tris(allyl)uranium. Tri­
allyl(pentamethylcyclopentadienyl)uranium 
[84895-69-2] 

M 496.475 

R~*Y-R + R 

R=H 

Dark cryst. Sol. THF, pentane. Slowly dec. at r.t. V. air­
sensitive. 

Cymbaluk, T.H. eta/, Organometallic.~. 1983,2,963 (synth, ir, 
nmr) 

Ct9Hs1N3Si6U U-00032 
Methyltris[ (hexamethyldisilyl)amido ]uranium 

Methyltris [ 1,1 ,1 -trimethyl- N- (trimethylsilyl)silanami­
nato] uranium 
[69517-44-8] 

M 734.221 
Light-brown needles (pentane). Sol. Et20, pentane. Mp 

130-2°. Air- and moisture-sensitive. 
Turner, H.W. et al,Inorg. Chern., 1979, 18, 1221 (synth, ir, 

nmr) 

C2oH2oU U-00033 
Bis[ (1,2,3,4,5,6, 7,8-71 )-1-ethenyl-1,3,5, 7 -cyclooctatetrae-
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ne ]uranium, 9CI 
I ,1 1 -Divinyluranocene 
[37274-09-2] 

M 498.407 
Yields I, I 1 -diethyluranocene (94%) on hydrogenation 

using Pd/C catalyst. Green solid. Sol. cyclohexane. 
Oxygen- and moisture-sensitive. 

Streitweiser, A. et a/,Jnorg. Chern., 1973,12, 1102 (synth. uv, 
ms, ir, nmr) 



C:zoH:zoU U-00034 
Bis[(1,2,3,3a, 7 a-71)-1 H-inden-1-yl]dimethyluranium 

[63720-03-6] 

M 498.407 
Yellow-brown solid. Sol. THF, toluene. Extremely air­

and moisture-sensitive. Pyrophoric in air. 
Seyam, A.M. eta/, lnorg. Nucl. Chern. Lett., 1977,13, 115 

(synth, ir) 

C:zoH:zoU U-00035 
Tetrakis( 715-2,4-cyclopentadien-1-yl)uranium, 9CI 

[ 1298-76-6] 

M 498.407 
Air-sensitive red cryst. (pentane). Dec. at 250° under N 2• 

Fischer, E.O. eta/, Z. Naturforsch., B, 1962, 17, 275 (synth, ir) 
Anderson, M.L. eta/, J. Organomet. Chern., 1969, 17, 345 (ir, 

uv, ms) 
v. Ammon, R. eta/, Chern. Phys. Lett., 1970,4,553 (pmr) 
Burns, J.H. eta/, J. Organomet. Chern., 1974,69,225 (cryst 

struct) 

C20H 26U U-00036 
Tris( 715- 2,4-cyclopentadien-1-yiX2,2-dimethylpropyl)urani­

um, 9CI 
Tricyc/opentadienylneopentyluranium(IV) 
[ 3 7298-90-1] 

M 504.454 
Dark-red cryst. Sol. toluene, Et20. Mp 148° dec. Smokes 

in air. 
Marks, T.J. eta/, J. Am. Chern. Soc., 1973,95, 5529 (synth, ir, 

nmr) 

U-00034- U-00038 

C20H30CIU U-00037 
Chlorobis(pentamethylcyclopentadienyl)uranium 

[71794-95-1] 

M 543.939 
Trimeric. 
Trimer: Tri-p.-chlorohexak-

is[(l ,2,3,4,5-11 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­
tadien-1-yl]triuranium, 9CI. 

C60H90ChUJ M 1631.817 
Forms adducts with Lewis bases Py, PMe3, Et20, 
THF. Unusual reactions with unsaturated organic 
molecules. Forms alkyls, amides, and hydrides. Green 
cryst. Sol. THF. Air- and moisture-sensitive. 

Finke, R.G. eta/, J. Chern. Soc., Chern. Commun., 1981,232 
(props) 

Fagan, P.J. eta/, Organometal/ics, 1982, 1, 170 (synth, struct, 
ir, nmr) 

C20H30ChU U-00038 
Dichlorobis[ ( 1 ,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-1-yl]uranium 
Bis(pentamethylcyclopentadienyl)uranium dichloride 
[67506-89-2) 
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M 579.392 
Starting material for a wide range of organouranium 

compounds. Maroon cryst. Sol. toluene, Et20, THF. 
Air-sensitive. 

Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100, 3939 
(synth, ir) 

Fagan, P.J. eta/, J. Am. Chern. Soc., 1981, 103, 6650 (synth, ir, 
pmr) 



C24)1132U U-00039 
Dibydrobis(pentametbylcyclopentadienyl)uranium 

Bis(pentamethylcyclopentadienyl)uranium dihydride 

M 510.502 
Dimeric, struct. by analogy with 

Dihydrobis(pentamethylcyclopentadienyl)thorium. 
Dimer: [67588-76-5]. Di-p,-hydrodihydrotetrak-

is [(1 ,2,3,4,5-"1 )-1 ,2 ,3,4,5-pentamethy/-2,4-cyclopen­
tadien-1-yl]diuranium. 
C40H64Uz M 1021.003 
Catalyst for homogeneous hydrogenation of hexene. 
Black-green cryst. Sol. toluene. Sensitive to N2 and air, 
must be kept under Ar at -20°. 

Fagan, P.J. et at, J. Am. Chern. Soc., 1981, 103,6650 (synth, ir, 
nmr, use) 

CzoM1Lt02oU 
Tetrakis(pentacarbonylmanganio )uranium, sa 

[31135-22-5] 

U[Mn(CO)s)4 

M 1017.989 

U-00040 

Struct. not yet established. Bright-orange solid. Sol. 
MezCO, THF. Mp 180° dec. Extremely air-sensitive; 
air oxidn. affords Mn2(C0) 10, reaction with bromine 
yields UBr4 + Mn(CO)sBr. Reacts quickly with cold 
chloroform forming Mn(CO)sCI. 

Benrrett, R.L. et at, J. Organomet. Chern., 1971,26, 355 (synth, 
ir, rns) 

Cz1H2,u 
Tris(2,4-dimetbylpentadienyl)uranium 

M 517.473 

U-00041 

Dark cryst. giving red-brown soln. Sol. pentane, THF, 
toluene. llerr = 2.4 llB· Dec. at once by halogenated 
solvs. 

t> Pyrophoric in air 
Cymbaluk, T.H. et at, J. Organomet. Chern., 1983, 255, 311 

(synth, ir, nrnr) 

U-00039 - U-00044 

CztH33CIU U-00042 
Chloro( methyl)bis[ ( 1 ,2,3,4,5-'1 )-1 ,2,3,4,5-pentametbyl-

2,4-cyclopentadien-1-yl]uranium 
[67506-91-6] 

M 558.974 
Yields Chlorobis(pentamethylcyclopentadienyl)uranium, 

U-00037 on hydrogenolysis. Reacts addivitely with 
carbonyl compds., alcohol. Maroon cryst. Sol. C6H6, 

toluene. Air- and moisture-sensitive. 
Fagan, P.J. et at, J. Am. Chern. Soc., 1981, 103, 6650 (synth, 

nmr) 
Fagan, P.J. et at, Organometallics, 1982, 1, 170. 

CuHzzU U-00043 
Benzyltricyclopentadienyluranium 

Tris( 175-2,4 -cyc/opentadien-1-yl)(pheny/met hyl)urani­
urn, 9Cl. Tricyclopentadienylbenzyluranium 
[37206-36-3] 

~ 
<§:ru-CH2Ph 

@ 
M 524.445 
Dark-violet needles. Sol. C6H6, THF. Mp 200° dec. Air­

sensitive. 
Brandi, G. eta/, Inorg. Chim. Acta., 1973,7,319 (synth, ir, 

nmr) 

U-00044 
Dicyclopentenouranocene 
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Bis( 178-bicyclo [ 6.3.0] undeca-2,4 ,6-triene-1 ,8 -diide )ura-
nium 
[80287-59-8] 

M 526.461 
Green cryst. Sol. THF, toluene, dioxan. lleff = 2.4~J,o. 

Air-sensitive. 
Zalkin, A. eta/, Organometal/ics, 1982, 1, 619 (synth, struct, ir, 

nmr, cmr) 



C22H36U U-00045 
Dimethylbis[(1,2,3,4,5-77)-1,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-1-yl]uranium 
[67605-92-9] 

M 538.555 
When supported on alumina, very active catalyst for hy­

drogenation of propene and polymerization of ethylene. 
Inserts CO. U-C bond undergoes hydrogenolysis to 
form Dihydrobis(pentamethylcyclopentadienyl)urani­
um, U-00039 . Orange needles. Sol. toluene, pentane. 
V. air-sensitive. 

Fagan, P.J. eta/, J. Am. Chern. Soc., 1978, 100, 3939 (synth) 
Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100,7112. 
Bowman, R.G. eta/, J. Chern. Soc., Chern. Commun., 1981, 

257. 
Fagan, P.J. eta/, J. Am. Chern. Soc., 1981,103,6650 (synth, ir, 

pmr) 

C22H36U U-00046 
Tris(2-methyl-1-propenyl)[(1,2,3,4,5-77)-1 ,2,3,4,5-pentameth­

yl-2,4-cyclopentadien-1-yl]uranium 
(Pentamethylcyclopentadienyl)tris(2-methylal/yl)urani-
urn 
[84895-68-1] 
As [(1,2,3,4,5-

T/ )-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-1-yl) ]tri­
s(2-propenyl)uranium, U-00031 with 

R=CH3 
M 538.555 
Dark cryst. Sol. THF, pentane, Et20. Slowly dec. at r.t. 

V. air-sensitive. 
Cymba1uk, T.H. eta/, Organometallics, 1983,2,963 (synth, ir, 

struct, nmr) 

C23H2oU U-00047 
Tris( 775- 2,4-cyclopentadien-1-yl)(phenylethynyl)uranium 

Tricyclopentadieny/phenylethynyluranium(IV) 
[39311-60-9] 

M 534.440 
Yellow-green cryst. Sol. hexane, C6H6, THF. Mp 183-5° 

dec. Water- and oxygen-sensitive. f.Leff = 2.88f.LB· 
Geba1a, A.E. eta/, J. Am. Chern. Soc., 1973,95,91 (synth, ir, 

nmr) 
Atwood, J.L. eta/, J. Chern. Soc., Chern. Commun., 1973,453 

(struct) 

U-00045 - U-00050 

C2J1124U U-00048 
[Tris( ~-2,4-cyclopentadien-1-y1)1( 4-methylphenyl)methyl}­

uranium, 9CI 
Tricyclopentadienyl-4-methylbenzyluranium 
[39448-14-1] 

M 538.472 
Dark-violet cryst. Sol. C6H6, toluene. Air-sensitive. 
Brandi, G. eta/, Inorg. Chim. Acta., 1973,7,319 (synth, ir, 

nmr) 
Perego, G. eta/, Acta Crystallogr., Sect. B, 1976,32, 3034 

(struct) 

C23H33CIN2U U-00049 
Cblorobis[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­

tadien-1-yl)(1 H-pyrazolato-N1 ,Nl)uranium 
[81277-18-1] 

M 611.009 
Red-brown cryst. Sol. hexane, toluene, THF. f.Leff = 

2.42f.LB· 
Eigenbrot, C.W. eta/, Inorg. Chern., 1982,21,2653 (synth, 

struct) 

C2J1134ChN2U U-00050 
Dichlorobis[(1,2,3,4,5-77)-1,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-1-yl](1 H-pyrazole-Nl)uranium 
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[81277-17-0] 

~Cl H 

~Y-NJ 
~ Cl 

M 647.470 
Red-brown cryst. Sol. toluene, THF. f.Leff = 3.42f.LB· 
Eigenbrot, C.W. eta/, Inorg. Chern., 1982,21,2653 (synth, 

cryst struct, ir, ms, nmr) 



C2.,JI27PU U-00051 
Tris(.,S-2,4-cyclopentadien-1-yl)[( dimethylphenylphospho­

ranylidene )methyl)]uranium 
[77357-85-8] 

$ Me 

~U=CH-~Ph @ ~e 

M 584.480 
Dark-green cryst. Sol. THF, toluene. Pyrophoric in air. 
Cramer, R.E. eta/, Inorg. Chern., 1981, 20, 2466 (synth, struct, 

ir, uv, nmr) 
Cramer, R.E. eta/, Organometallics, 1983, 2, 1336. 

C24H32N4U U-00052 
[ ( 1,2,3,4,5-1J)-2,5-Dimethyl-1 H-pyrrol-l-yl]tris(2,5-dimeth­

yl-1 H-pyrrol-1-yl)uranium, 9CI 
Tetrakis(2,5-dimethylpyrrolyl)uranium (IV) 
[55224-20-9] 

M 614.573 
nmr shows nonequivalent dimethylpyrrole moieties. Red­

brown microcryst. solid. Sol. THF, Et20. Mp 98-102° 
dec. J.teff = 2.20J.ts. 

Marks, T.J. eta/, J. Organomet. Chern., 1974,82, C35 (synth, 
ms, ir, nmr) 

C24H32U u-ooo53 
Bis{(l,2,3,4,5,6, 7 ,8-1J)-l,3,5, 7-tetramethyl-1,3,5, 7-cyclooc­

tatetraene]uranium, 9CI 
1 ,1' ,3,3' ,5,5' ,7,7'-0ctamethyluranocene 
[12715-87-6] 

M 558.546 
Burgundy-red cryst. Sol. THF. Air- and moisture­

sensitive. J.teff = 2.2J.ts. 
Streitweiser, A. eta/, J. Am. Chern. Soc., 1971, 93, 7343 (synth, 

nmr) 
Hodgson, K.O. eta/, Inorg. Chern., 1973,12,458 (struct) 
Streitweiser, A., Inorg. Chern., 1973, 12, 1102 (synth, ir, uv, ms, 

nmr) 
Edelstein, N. eta/, Inorg. Chern., 1976, 15, 1397. 

U-00051 - U-00056 

C24H4oCINU U-00054 
Chi oro( diethylamino )bis(pentamethylcyclopentadienyl)ura­

nium 
Chloro(N -ethylethanaminato )bis [ (/ ,2,3,4,5-
TJ) -/,2 ,3 ,4 ,5-pentamethyl-2 ,4-cyclopentadien-1-yl] ura-
nium 
[77260-83-4] 

M 616.069 
Inserts CO into U-N bond. Dark-red cryst. Sol. toluene. 

Air- and moisture-sensitive. 
Fagan, P.J. eta/, J. Am. Chern. Soc., 1981,103.2206 (synth, ir, 

nmr) 

C24H42N2U U-00055 
Bis(dimethylamino)bis(pentamethylcyclopentadienyl)uranium 

Bis(N -methylmethanaminato )bis(l ,2 ,3 ,4,5-
TJ) -/ ,2 ,3 ,4 ,5 -pentamethyl-2 ,4-cyclopentadien-1-yl] u-
rani urn 
[77260-85-6] 

M 596.638 
Inserts CO into both U-N bonds at 60° to form 

Bis[ ( dimethylamino )carbonyi-C,O] bis[ (I ,2,3,4,5-
TJ )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]ura­
nium, U-00060 . Orange cryst. Sol. pentane, Et20. 
Air-sensitive. 

Fagan, P.J. eta/, J. Am. Chon. Soc., 1981, 103. 2206 (synth, ir, 
nmr) 

C24H4s04U2 U-00056 
Bis[J,t-(2-propanolato) ]bis(2-propanolato )tetrakis( 713- 2-prope­

nyl)diuranium 
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Di- J..L-isopropoxobis [ di ( TJ-allyl)isopropoxouranium (IV-
) l 
[71427-99-1] 

M 876.699 
Light-brown cryst. Sol. pentane, Et20. Air-sensitive, dec. 

by moisture. Dec. in a few days at r.t. 
Brunelli, M. eta/, J. Chern. Soc .. Dalton Trans., 1979, 861 

(synth, ir, pmr, struct) 



C2sH24FeU U-00057 
Tris(1]5-2,4-cyclopentadien-1-yl)ferrocenyluranium, 9CI 

[52827-36-8] 

M 618.341 
Brown solid (hexane); stable under Ar, but sensitive to 0 2 

and H20. Sl. sol. hydrocarbons. Mp > 190° dec. Bp 
180° in vacuo sub!. 

Tsutsui, M. eta/, J. Am. Chern. Soc., 1974, 96, 3650. 
Tsutsui, M. eta/, Inorg. Chern., 1975, 14, 78 (synth, pmr, ir) 

c26H32U u-ooo5a 
Di-tert-butyldiindenyluranium 

Bis(l ,1-dimethy/ethyl)bis [ (1 ,2 ,3 ,3a,7 a-17 )-1 H -inden-
1-yl]uranium, 9CI 

[ 63720-04-7] 

M 582.568 
Brown powder. Sol. THF, toluene. Extremely oxygen­

and moisture-sensitive. Pyrophoric in air. 
Seyam, A.M. eta/, Inorg. Nucl. Chern. Lett., 1977, 13, 115 

(synth, ir) 

C26H36N4U U-00059 
Bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentad­

ien-1-yl]bis(1 H-pyrazolato-N1 ,N2)uranium 
[81293-74-5] 

M 642.626 
Red-brown cryst. Sol. hexane, THF, toluene. 
Eigenbrot, C.W. eta/, Inorg. Chern., 1982, 21, 2653 (synth, 

cryst struct, ir, ms, pmr) 

U-00057 - U-00062 

C2~42N202U U-00060 
Bis[( dimethylamino )carbonyl-C, O]bis[ (1,2,3,4,5-

71}-1,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]uranium 
[77260-96-9] 

M 652.659 
Prepd. by CO insertion of Bis(dimethylamino)bis(penta­

methylcyclopentadienyl)uranium, U-00055 . Emerald­
green prisms. Sol. pentane, toluene. Air-sensitive. Par­
tially decarboxylates at 110°. 

Fagan, P.J. eta/, J. Am. Chern. Soc., 1981, 103, 2206 (synth, ir, 
nmr, cryst struct) 

C26H41P2U U-00061 
[ 1,2-Ethanediylbis( dimethyl phosphine}-P,P]hydro-

bis[ ( 1 ,2,3,4,5-71 }-1 ,2,3,4,5-pentamethy 1-2,4-cyclopentad­
ien-1-yl]uranium 
[80602-96-6] 

M 659.634 
Formed by reaction of Dimethylbis [ (I ,2,3,4,5-

1])-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]u­
ranium, U-00045 with H 2 in presence of excess bis(l,2-
dimethylphosphino)ethane. Reacts with N2, THF and 
CO to yield complex mixt. of prods. Black microcryst. 
Sol. C6H6, toluene. lleff = 3.4 71-LB· 

Duttera, M.R. eta/, J. Am. Chern. Soc., 1982, 104, 865 (synth, 
struct, nmr, ir) 

C27H21CIU U-00062 
Chlorotris[(1,2,3,3a, 7 a-1]}-1 H-inden-1-yl]uranium 

Chlorotri-1f-indenyluranium, BCI. Triindenyluranium 
chloride 
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[ 11 082-70-5] 

M 618.945 
Red-brown cryst. Sol. THF, sl. sol. pentane. Mp 203° 

dec., >300°. V. reactive to moisture and air. Sub!. in 
vacuo at 160°. 

Laubereau, P.G. eta/, Inorg. Chern., 1971, 10, 2274 (synth, ir, 
ms, nmr, uv) 



Burns, J.H. eta/, lnorg. Chern., 1971,10,2789 (struct) 
Fragala, I.L. eta/, lnorg. Chern., 1983,22,216 (pe) 

C21H22Br30PU U-00063 
Tribromo[(1,2,3,3a, 7 a-71-1 H-inden-1-ylfftriphenylphosphine 

oxide-O)uranium 

B\;~O=PPh3 ' \ roO THF adduct 

M 871.185 
THF adduct: [74191-17-6]. 

C3tH30Br302PU M 943.291 
Red solid. Oxygen- and moisture-sensitive. 

Meunier-Piret, J. eta/, Bull. Soc. Chim. Be/g., 1980, 89, 241 
(struct) 

Goffart, J. eta/, Inorg. Nuc/. Chern. Lett., 1980, 16, 233 (synth. 
ms, ir) 

C27H3sCIOU U-00064 
(Benzoyl-C, O)chlorobis[(1,2,3,4,5-71 )-1 ,2,3,4,5-pentameth­

yl-2,4-cyclopentadien-1-yl]uranium 
[77841-33-9] 

M 649.055 
Coordinated PhCO reduced to PhCH20 by H2 at 25° 

using catalyst of Dihydrobis(pentamethylcyclopentadi­
enyl)thorium. Sol. C6H6. Air-sensitive. 

Maatta, E.A. eta/, J. Am. Chern. Soc., 1981, 103, 3576. 

C23H24U U-00065 
Bis[(1,2,3,4,5,6, 7 ,8-71)-1-phenyl-l ,3,5, 7 -cyclooctatetraene ]u­

ranium 
I,/' -Diphenyluranocene 
[37274-13-8] 

@-u@ 
M 598.527 
Green solid. Sol. hexane. Stable to air for several 

minutes. 
Streitweiser, A., eta/, Inorg. Chern., 1973, 12, 1102 (synth, uv, 

ms, ir, nmr) 

U-00063- U-00068 

C2sH24U U-00066 
Iris[( 1,2,3,3a, 7 a-71)-1 H-inden-1-yl]methyluranium, 9CI 

[63643-55-0] 

M 598.527 
Red-brown solid. Sol. THF, C6H6, sl. sol. pentane. Mp 

211-3°. Sub!. at 185-90° in vacuo. Dec. rapidly in air. 
Undergoes methanolysis nearly quantitatively to afford 
(C9H1hUOMe. 

Goffart, J. eta/, Inorg. Nuc/. Chern. Lett., 1977, 13, 189 (synth, 
ir. ms. ur) 

C2sH44I4N4U U-00067 
T etrakis( cyclohexylisocyanide )tetraiodouranium 

Tetraiodotetrakis ( isocyanocyclohexane) uranium 
[32518-07-3] 

M 1182.329 
Off-white cryst. Sol. C6H 6, CHC13, Me2CO, MeOH. 

Extremely sensitive to moisture, gradually dec. at 0°. 
Lux, F. eta/, Angew. Chern., Int. Ed. Engl., 1971, 10, 274 

(synth, ir) 

C2sHs2SizU U-00068 
Bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-cy clopentad­

ien-1-yl]bis[ ( trimethylsilyl)methyl]uranium 
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[ 68963-85-9] 

M682.919 
Inserts two CO groups into U-C bonds at 25°. Orange 

needles. Sol. pentane. Air- and moisture-sensitive. 
Manriquez, J .M. eta/, J. Am. Chern. Soc., 1978, 100, 7112 

(props) 
Fagan, P.J. eta!, J. Am. Chern. Soc., 1981, 103,6650 (synth, ir, 

nmr) 



C29H29PU U-00069 
Tris( rf'-2,4-cyclopentadien-l-yl)(methyldipbenylpbospboran­

ylidenemethyl)uranium 
[77357 -86-9] 

M 646.551 
Dark-green microcryst. Sol. toluene, THF. Inserts CO to 

give Tris( 1)5-2,4-cyclopentadien-1-yl) [ (methyldiphen­
ylphosphoranylidene)acetyl]uranium, U-00070 V. re­
active to traces of 0 2/H20. 

I> Inflames in air 
Cramer, R.E. eta/, lnorg. Chern., 1981,20, 2466 (synth, struct, 

ir, uv) 
Cramer, R.E. eta/, Organometallics, 1982, 1, 869 (props) 

C30H290PU U-00070 
Tris( .,s_ 2,4-cyclopentadien-l-yl)[ (methyldipbenylphospho­

ranylidene )acetyl]uranium 
[81388-97-8] 

M 674.561 

~0 
/r\L \:::flll 
~U-C-CH=PPh2Me 

@ 
Formed by CO insertion into (C5H 5hU=CHPMePh2. 

R_ed cryst. Sol. toluene. 
Cramer, R.E. eta/, Organometal/ics, 1982, 1, 869 (synth, 

struct, nmr) 

C30H36CisLi02U2 U-00071 
Di-#'-chlorodi-#'3-chloro(#'-cblorobis[ methylene-

his( 715-2,4-cyclopentadien-l-ylidene)) ]diuraniumbis­
( tetrabydrofuran)lithium 
[60109-96-8] 

M 1088.877 
Dimer cleaved by various reagents including Lewis bases. 

Readily alkylated. Dark-red cryst. Sol. toluene, hot 
pentane. Air-sensitive. 

Secaur, C.A. eta/, J. Am. Chern. Soc., 1976, 98, 3713 (synth, 
struct, ms, nmr) 

U-00069 - U-00075 

C3tH36U U-00072 
Tribenzyl(pentamethylcyclopentadienyl)uranium 

[ (1 ,2,3 ,4,5-1] )-1 ,2,3,4,5-Pentamethy/-2 ,4-cyc/opentadi­
en-1-yl] tris(phenylmethyl)uranium. Pentamethylcyc/o­
pentadienyltribenzyluranium 
[82511-74-8] 

M 646.654 
Black cryst. Sol. toluene. 
Mintz, E.A. eta/, J. Am. Chern. Soc., 1982, 104,4692 (synth, 

nmr, cmr) 

C34H30N2U U-00073 
Dis( .,s. 2,4-cyclopentadien-1-yl)bis( N-phenylbenzenaminato )­

uranium 
Dicyclopentadienylbis(diphenylamino )uranium 
[77507-88-1] 

M 704.653 
Dark-red solid. Sol. THF. Air- and moisture-sensitive. 
Arduini, A.L. eta/, Jnorg. Chern., 1981,20,2470 (synth, nmr, 

ms) 

c3~30U99 
Hexaphenyluranate(2-) 

U-00074 

M 700.662 (ion) 
Di-Li salt: [63816-92-2]. 

C36H30LhU M 714.544 
Red solid+ 8Et20 (Et20). Dec. >5° in solid state, 
rapidly in soln. Inflames in air. 

Sigurdson, E.R. et a/, J. Chern. Soc., Dalton Trans., 1977, 812 
(synth, nmr, ir) 

C3~33CIU U-00075 
Chlorotris(benzylcyclopentadienyl)uranium 
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Chlorotris [(I ,2 ,3 ,4,5-1] )-1-phenylmethy/-2 ,4-cyc/open­
tadien-1-yl] uranium. Tris(benzylcyclopentadienyl)ura­
nium(IV) chloride 
[37325-10-3] 

M 739.139 
Dark-red cryst. Sol. dimethoxyethane, cyclohexane. 

Oxygen-stable but water-sensitive. 
Leong, J. et al,Jnorg. Chern., 1973, 12, 1329 (symh, struct) 



C~3,CIU U-00076 
Chlorotris[(1,2,3,3a, 7 a·fl)-1,4, 7-trimethyl-1 H-inden-1-yl]u­

ranium 
Tris(J ,4,7 -trimethylindenyl)uranium chloride 
[78599-85-6] 

M 745.186 
Dark-brown cryst. Sol. THF, sl. sol. pentane. Air- and 

moisture-sensitive. 
Goffart, J. eta/, J. Organomet. Chem., 1981,209, 281 (synth, 

struct, ir, ms, uv) 

C38H4:zCI4N40:zU3 U-00077 
Bis[bis(acetonitrile)tris(flS·cyclopentadienyl)uranium( I+ )]tet­

rachlorodioxouranate(2-) 

~e/Q\ G> 

@-~~ 
~'@ 
Me 

M 1442.674 
Bis(l ,3-butadiene) adduct: 
C~54Cl4N40zU3 M 1550.857 
Prepd. by reaction of butadiene with (C5H5hUCl in 
MeCN. Dark-green needles. 

Cyclopentadiene adduct: 
C43H43Cl4N40zU3 M 1508.777 
Formed by reaction of (CsHshUCl with lab. grade 
MeCN over 3-4 months. Green-brown amorph. solid. 

Bombieri, G. eta/, J. Chem. Soc., Dalton Trans., 1983, 1115 
(synth, cryst struct, ir, nmr) 

C41H35CiJO:zP:zU U-00078 
Trichloro(~-2,4-cyclopentadien-1-yl)bis(triphenylphosphine 

oxide-O)uranium 
[67507-20-4] 

M 966.062 
Green cryst. Sol. THF. Air-stable. 
Bagnall, K.W. et al, J. Chem. Soc., Dalton Trans., 1978,295 

(synth, ir) 
Bombieri, G. et a/,Inorg. Nucl. Chem. Lett., 1978, 14,359 

(struct) 

U-00076 - U-00081 

C47H47P3U U-00079 
( 715- 2,4-Cyclopentadien-1-yl)tris[( diphenylphosphinidenio )­

bis(methylene)]uranium 
[77357-87-0] 

M 942.838 

Ph p/H,C~CH''PPb, 
2 'H C-U-CH/ 

2 I\ 2 

H 2C CH2 
"-p/ 

Ph2 

Gold rod-shaped cryst. Sol. Et20. Air- and moisture-sen­
sitive. 

Cramer, R.E. et al, /uorg. Chem., 1981, 20, 2466 (synth, struct, 
ir, uv, pmr) 

C4sH46P2U2 U-00080 
Tetrakis( fls·2,4-cyclopentadien-1-yl)bis[l'·[ methylene( di­

phenylphosphinidenio )methylidyne ]]diuranium 
[67771-71-5] 

[§))§) 
Ph P-CH-U-CH 

2 1 I I I 2 

H C-U-CH-PPh @'@ 2 

M 1160.897 
Deep-red cryst. + 0.5Et20. Sol. Et20, C6H6• Also exists 

as pentane solvate. 
Cramer, R.E. et a/,lnorg. Chern., 1980, 19, 2565 (synth, ms, 

struct) 

C64H4s U U-00081 
Bis[(l,2,3,4,5,6, 7,8-fl)-1,3,5, 7-tetraphenyl-1,3,5, 7-cycloocta­

tetraene]uranium, 9CI 
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1,1',3,3' ,5,5',7,7' -Octaphenyluranocene 

Ph Ph 

Pb@p.u.@Ph 

Ph Ph 

M 1055.112 
Dark-brown cryst. Sl. sol. THF, insol. most solvs. 

Bpo.ooooi 400° sub!. 
Streitweiser, A. eta/, J. Organomet. Chern., 1975, 97, C41 

(synth, ms, uv) 
Templeton, L.K. eta/, lnorg. Chern., 1976, 15, 3000 (struct) 



V Vanadium J. A. Labinger 

Vanadium (Fr., Ger.), Vanadio (Sp., Ita!.), BaHa~m1 (Vanadii) (Russ.), ;\f' ::;· '7 .1>o (Japan.) 

Atomic Number. 23 

Atomic Weight. 50.9414(3) 

Electronic Configuration. [Ar] 3d3 4s2 

Oxidation States. These range from-3 (for V(C0)53-) to +5. 
The more common values are -1 to +4; relatively few penta­
valent organovanadium compounds are known. 

Coordination Number. 3-8 for conventional ligands. 

Colour. Organovanadium( +IV) compounds tend to be 
strongly coloured, from dark brown to blue or black. This is also 
the case for the other odd-electron states. Colours of com­
pounds of the remaining oxidation states typically range from 
colourless (fairly rare) through yellow to red or brown. 

Availability. Convenient starting materials include VC14 (a 
liquid), VCi) and V(acach Cp2 VCh is commercially available 
but expensive. 

Handling. Vanadium complexes are air-sensitive and require 
standard inert atmosphere techniques for their manipula­
tion. 

Toxicity. Vanadium compounds are not especially toxic al­
though the carbonyls should be considered highly toxic as are 
those of other metals. 

Isotopic Abundance. 5 1V, 99.76%. 

Spectroscopy. 51 V (I = ~) has relative sensitivity 0.381, a 
relatively low quadrupole moment and has therefore been used 
extensively as an nmr probe, primarily in work by Rehder et 
a/. on carbonyl derivatives. Whilst many vanadium compounds 
are paramagnetic, nmr has still proven useful for these. A large 
amount of 1H and 13C nmr spectroscopy has been carried out 
on substituted vanadocenes and related compounds by Kohler 
and others. 

Mass spectroscopy is straightforward since vanadium has 
essentially only one naturally occurring isotope. 

Esr is a very powerful tool, especially for the +4 oxidation 
state which has electronic configuration d1 and hence is highly 
suitable. A vast amount of work has been done on compounds 
of the type Cp2 VX2. Esr has also been used to some extent for 
vanadium compounds of oxidation states 0 and +2. 

Analysis. Vanadium may be determined volumetrically by 
conversion to standard oxidation state ( + 2 or +4) and redox 
titration, or colorimetrically as a peroxo complex or heteropoly 
acid. 

References. General reviews are listed in the introduction to 

the Sourcebook. 
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CsHaNOs V6 - C50 5 veee 

CsH3NOsV6 

Amminepentacarbonylvanadate(l-), 9CI 

NH3V(C0)59 

M 208.024 (ion) 
Na salt: [81831-31-4]. 

CsH3NNa05V M 231.014 
Red-purple soln. in liq. NH3. 

Tetraphenylphosphonium salt: [36580-51-5]. 
C:z9H:13N05PV M 547.420 

V-00001 

Dark-purple cryst. Insol. Et20, alkanes, EtOH, sl. sol. 
liq. NH3, v. sol. MeCN, THF when dec. is rapid. Turns 
black in air after several hrs. Dec. > 130°. 

Tetraphenylarsonium salt: [78937-16-3]. 
C:z9HnAsNOsV M 591.368 
Magenta solid (liq. NH3). Dec. in solvs. in which it is 
sol. Air-stable. Dec. > 11 0°. 

Bis(triphenylphosphine )iminium salt: [81831-32-5]. 
C41H33NzOsPzV M 746.611 
Dark-purple cryst., unstable at r.t. 

Rehder, D., J. Organomet. Chern., 1972,37,303 (synth, ir, nmr, 
uv) 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1981,103,6100 (synth) 
Ellis, J.E. eta/, Organometallics, 1982, 1, 898 (synth) 

CsHsBr:zOV V-00002 
Dibromo( 715-2,4-cyclopentadien-1-yl)oxovanadium 

Cyclopentadienyloxodibromovanadium 

Br 

@-\=o 
Br 

M 291.843 
Green-black cryst. Sol. aromatic hydrocarbons, CHC13, 

CC14• Air-stable, diamagnetic. 
Fischer, E.O. eta/, Chern. Ber., 1960,93,701 (synth) 
B.P., 857 138, (1960); CA, 55, 17538 
Skachillova, S.Ya. eta/, J. Gen. Chern. USSR (Engl. Trans/.), 

1966,36,1073 

CsHsBr3 V V-00003 
Tribromo( 715-2,4-cyclopentadien-1-yl)vanadium, 9CI 

Cyclopentadienyltribromovanadium. Cyclopentadienyl­
vanadium tribromide 
[60530-27-0] 

X= Br 

M 355.748 
Green cryst. (toluene). Sol. aromatic hydrocarbons, 

CHCh, CCl4. Paramagnetic. 
Fischer, E.O. eta/, Chern. Ber., 1960,93, 701 (synth) 

v -00001 - v -00008 

CsHsChOV V-00004 
Dicbloro(.,S-2,4-cyclopentadien-1-yl)oxovanadium, 9CI 

Cyclopentadienyloxodichlorovanadium. Cyclopenta­
dienylvanadium oxydichloride 
[1293-64-7] 

M 202.941 
Blue-black cryst. (toluene). Sol. aromatic hydrocarbons, 

CHCh, CCl4. BPo.I 100° subl. Diamagnetic. 
Fischer, E.O. eta/, Chern. Ber., 1960,93,701 (synth) 
de Liefde Meijer, H.J. eta/, Reel. Trav. Chim. Pays-Bas, 1965, 

84, 1418 (synth, ir) 

CsHsCh V V-00005 
Tricbloro(.,S-2,4-cyclopentadien-1-yl)vanadium, 9CI 

Cyclopentadienyltrichlorovanadium. Cyclopentadienyl­
vanadium trichloride 
[34767-30-1] 
As Tribromo("q5-2,4-cyclopentadien-l-yl}vanadium, V-

00003 with 

X=Cl 

M 222.395 
Alkene polymerisation catalyst. Violet cryst. (toluene). 

Sol. aromatic hydrocarbons, CHCIJ, CCI4. Bp 130-60° 
subl. in vacuo. Paramagnetic. 

Fischer, E.O. eta/, Chern. Ber., 1960,93,701 (synth) 
U.S.P., 3 080 305, (1963); CA, 59, 3957 (use) 
Ger. Pat., 1 959 322, (1971); CA, 75,88768 (use) 
Thiele, K.-H. eta/, Z. Anorg. Allg. Chern., 1976,423,231 

(synth) 

CsHsN303ve 
Cyclopentadieayltrinitrosylvanadium(l +) 

V-00006 

M 206.054 (ion) 
Diamagnetic. 
Hexafluorophosphate: [69439-84-5]. 

CsHsF,N303PV M 351.018 
Green cryst. (MeN02). Sol. MeN02• Dec. at 160°. 

Herberhold, M. eta/, Angew. Chern., Int. Ed. Engl., 1979, 18, 
220 (synth, ir, pmr, ms) 

CsHsOz V V-00007 
(715-2,4-Cyclopentadien-1-yl}dioxovanadium, 9CI 

[57088-86-5] 

M 148.035 
Latyaeva, V.N. eta/, CA, 1975,83, 179261t. 

CsOsveee 
Pentacarbonylvanadate(3-) 

V(CQ)seee 
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CaHsClzOV - CaHsOs V 

M 190.994 (ion) 
Tri-K salt: [78937-14-1]. 

CsKJOsV M 308.288 
Dark red-brown powder (NH3). Insol. most solvs., sl. 
sol. liq. NH3• Dec. >60°. 

I>Pyrophoric. Shock-sensitive, solid deflagrates on 
scratching 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1976,98,8264 (synth) 
Ellis, J.E. eta/, J. Am. Chern. Soc., 1981, 103,6100 (synth, haz) 

CJ15CI20V 
Dicblorooxophenylvanadium 

Phenylvanadium oxydichloride 
[28597-01-5] 

PhV(O)Cl2 

M 214.952 

V-00009 

Ethylene polymerisation catalyst. Deep-red cryst. 
(pentane). Diamagnetic, highly unstable. 

I> Dec. explosively above 10° 
Carrick, W.L. eta/, J. Am. Chern. Soc., 1960,82, 3887 (use) 
Reichle, W.T. eta/, J. Organomet. Chern., 1970,24,419 (synth) 
Thiele, K.-H. eta/, Z. Anorg. Allg. Chern., 1972,390, 280 

(synth, uv, ir, haz) 

CJI5N20 3 V V-00010 
Carbonyi(Jt-2,4-cyclopentadien-1-yl)dinitrosylvanadium 

Cyclopentadienylcarbonyldinitrosylvanadium 
[31811-51-5] 

co 
@-\-No 

NO 

M 204.059 
Dark-brown powder by subl. Sol. aromatic, aliphatic 

hydrocarbons, Et20. Mp 50°. Bp 40° sub!. in vacuo. 
Diamagnetic, light-sensitive. 

Fischer, E.O. eta/, J. Organomet. Chern., 1968, 14, P4 (synth, 
ir,pmr,ms) 

Herberhold, M. eta/, Angew. Chern., Int. Ed. Engl., 1979, 18, 
220. 

C,NOsV99 V-00011 
Pentacarbonyl( cyano-C)vanadate(l-), 9CI 

V(CO)sCNee 

M 217.011 (ion) 
Bis(tetraphenylphosphonium) salt: [36580-53-7). 

C54H4oNOsP2V M 895.803 
Black cryst. (NH3). Sol. MeCN, DMF, NH3. 

I> Pyrophoric 
Rehder, D., J. Organomet. Chern., 1972, 37, 303 (synth, ir, nmr, 

uv) 

c,o,ve v-ooo12 
Hexacarbonylvanadate(l-) 

V(C0)69 

M 219.004 (ion) 
Na salt, bis(diglyme) complex: [15531-13-2]. 

CtsH28Na012V M 510.343 

v -00009 - v -00016 

Yellow solid. Sol. H 20. Mp 173-6° dec. (under N 2). 

Werner, R.P.M. eta/, Chern. Ind. (London), 1961, 144 (synth, 
ir) 

c,o6 v v-ooo13 
Vanadium hexacarbonyl 

Vanadium carbonyl, 9Ct. Hexacarbonylvanadium 
[ 14024-00- I] 

V(C0)6 

M 219.004 
Dark-blue cryst. by vac. sub!. Dec. at 60-70°; air­

sensitive, paramagnetic with one unpaired electron. 
I> Toxic 

Ercoli, R. eta/, J. Am. Chern. Soc., 1960,82, 2966 (synth) 
Werner, R.P.M. eta/, Chern. Ind. (London), 1961, 144 (synth) 
Silvestri, G. eta/, J. Chern. Soc., Dalton Trans., 1972, 2558 

(synth) 
Rietz, R.R. eta/, lnorg. Chern., 1975, 14, 2818. 
Schmidling, D.G., J. Mol. Struct., 1975, 24, I (struct) 
Rubinson, K.A., J. Am. Chern. Soc., 1976, 98, 5188 (epr, uv) 
Sax, N.l., Dangerous Properties of Industrial Materials, 5th 

Ed., Van Nostrand-Reinhold, 1979, 1082. 

CsHsHg06V V-00014 
Hexacarbonyl( ethylmercury )vanadium, 9CI 

(36571-13-8) 

EtHgV(C0)6 

M 448.655 
Orange platelets (pentane). Sol. CH2Ch, mod. sol. ali­

phatic hydrocarbons. Mp 47-8° dec. Sub!. at r.t. in 
vacuo, with part. dec. 

Davison, A. eta/, J. Organomet. Chern., 1972, 36, 113 (synth, 
ir) 

CsHs03 vee V-00015 
Tricarbonyl( 175-2,4-cyclopentadien-l-yl)vanadate(2-) 

M 200.067 (ion) 
Di-Na salt: [68688-11-9]. 

CsHsNa203V M 246.047 
Yellow powder+ ITHF (THF). Sol. THF, HMPA. 

Fischer, E.O. eta/, Chern. Ber., 1970, 103, 3684 (synth) 
Ellis, J.E. eta/, J. Organomet. Chern., 1976, 120, 389 (ir) 
Kinney, R.J. eta/, J. Am. Chern. Soc., 1978, 100, 7902 (.synth, 

ir,pmr) 

CsHsOsV 
Pentacarbonyl(773-2-propenyl)vanadium, 9CI 

1r-AI/ylpentacarbonylvanadium 
(53593-70-7] 

V-00016 

234 

M 232.066 
Dark-red needles (Et20 at -78°). Mp 93° dec. Unstable. 
Schneider, M. eta/, J. Organomet. Chern., 1976, 121. 345 

(synth, spectra) 



CsH603 ye V-00017 
Tricarbonyl( 175- 2,4-cyclopentadien-1-yl)hydrovanadate( 1-) 

Cyc/opentadienyltricarbonylhydrovanadate(J-) 

[<0-t~r 
R=H 

M 201.075 (ion) 
Diamagnetic. 
Tetraethylammonium salt: 

Ct6H26N03V M 331.328 
Relatively air-stable orange-yellow microcryst. Sl. sol. 
THF. Dec. in MeCN over 2 days. 

Bis(triphenylphosphine )iminium salt: [ 68738-02-3]. 
C44H36N03P2V M 739.662 
Yellow solid (THF). Sol. THF, HMPA, insol. 
aliphatic hydrocarbons. Mp 201° dec. 

Kinney, R.J. eta/, J. Am. Chern. Soc., 1973, 100,635,7902 
(synth, ir, pmr) 

Puttfarcken, U. eta/, J. Organomet. Chern., 1980, 185, 219 
(synth, ir, nmr, pmr) 

C9HsN03 V6 V-00018 
Tricarbonyl( cyano- C)( '75-2,4-cyclopentadien-1-yl)vana-

date( 1-), 9CI 
Cyclopentadienyltricarbonylcyanovanadate(l-) 

[ 
co le 

@-/~~ 
M 226.085 (ion) 
Na salt: [46238-54-4]. 

C9HsNNa03V M 249.075 
Orange-red cryst. (H20). Sol. H20. 

Tetramethylammonium salt: 
CnH17N203V M 300.230 
Orange-red needles (H20). Dec. at 130°. 

Fischer, E.O. eta/, Chern. Ber., 1970, 103, 3684 (synth, ir, pmr) 
Rehder, D., Z. Naturforsch., B, 1976,31,273 (ir, nmr) 

C9H50~V V-00019 
Tricarbonyl( 175-2,4-cyclopentadien-1-yl)( thiocarbonyl)vana­

dium 
[ 65892-02-6] 

M 244.138 

co 
.fr:\1_ ~co 
~v\'co 

L 

L = CS 

Yellow solid (hexane). Mp 69-72°. 
Rajan, S., Indian J. Chern., Sect. A, 1977, 15,920 (synth, ir) 

V-00017- V-00023 

C9Hs04V V-00020 
Tetra carbonyl( ~-2,4-cyclopentadien-1-yl)vanadium, 9CI 

Cyclopentadienyltetracarbonylvanadium 
[ 121 08-04-2] 

M 228.078 

co 
/r\L{/CO 
y- \'CO 

co 

Orange cryst. by sub!. Mp 139°. Sublimes at 80-100° j 
0.5mm. 

Fischer, E.O. et a/, Chern. Ber., 1960, 93, 1006 (props) 
Werner, R.P.M. eta/, Inorg. Chern., 1964,3,298 (synth, ir) 
Wilford, J.B. eta/, J. Organomet. Chern., 1967,8,495 (struct) 
Durig, J.R. eta/, J. Organomet. Chern., 1969, 16,425 (ir, 

raman) 
Rietz, R.R. eta/, Inorg. Chern., 1975, 14, 2818. 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 1046 

(synth) 

C9Hs03 V6 V-00021 
Tricarbonyi(1J5-2,4-cyclopentadien-1-yl)methylvanadate(1-) 

Cyclopentadienyltricarbonylmethylvanadate(l-) 
As Tricarbonyl(175-2,4-cyclopentadien-l-yl)­

hydrovanadate(l-), V-00017 with 

M 215.102 (ion) 
Diamagnetic. 

R=Me 

Bis(triphenylphosphine )iminium salt: [68688-15-3]. 
C4sH38N03P2V M 753.689 
Brick-red cryst. (THF). Sol. THF, insol. aliphatic 
hydrocarbons, Et20. Air-sensitive. 

Kinney, R.J. eta/, J. Am. Chern. Soc., 1973, 100, 635, 7902 
(synth, ir, pmr) 

C9HtsV V-00022 
Tris( ~-2-propenyl)vanadium, IJCI 

Triallylvanadium 
[12170-02-4] 

M 174.159 

rf~v~ 
~ 

Highly unstable. Ethylene polymerisation catalyst. 
Brown cryst. 

I> Deflagrates above -30° 
Wilke, G. eta/, Angew. Chern., Int. Ed. Engl., 1966,5, 151 

(synth) 
Ballard, D.G.H. eta/, Makromol. Chern., 1971, 148, 175 (use) 

CtoH,03V V-00023 
Tricarbonyl( 177 -cycloheptatrienylium)vanadium, IJCI 

Tricarbonyl ( tropylium )vanadium. Cycloheptatrienyltri­
carbonylvanadium 
[12083-16-8] 

M 226.105 

235 



Dark-green cryst. (hexane). Mp 134-7° dec. 
Werner, R.P.M. eta/, J. Am. Chern. Soc., 1961,83, 2023 

(synth) 
Fritz, H.P. eta/, Chern. Ber., 1964, 97, 1398 (ir, pmr) 
Whitesides, G.M. eta/, J. Am. Chern. Soc., 1969,91, 2245 

(pmr) 
Mueller, J. eta/, J. Organomet. Chern., 1972, 34, 165 (synth, 

ms) 
Burkert, P.K. eta/, CA, 1974,80, 139152 (nqr) 
Rietz, R.R. eta/, Jnorg. Chern., 1975,14,2818. 

CtoH704V V-00024 
Tetracarbonyl( 175-methyl-2,4-cyclopentadien-1-yl)vanadium 

[63339-27-5] 

M 242.104 
Yellow solid by sub!. Sol. aliphatic hydrocarbons, THF. 

Bpo.oi 50° sub!. 
Jones, W.O. eta/, J. Am. Chern. Soc., 1981, 103, 4415 (synth, 

ms, pmr) 

CtoH9NOsV6 V-00025 
Pentacarbonyl(2-isocyano-2-methylpropane )vanadate( I -) 

Pentacarbonyl(tert-butyl isocyanide)vanadate(I-) 

((H3ChCNC]V(C0) 58 

M 274.126 (ion) 
Tetraethylammonium salt: [78954-02-6]. 

CtsH29N20sV M 404.379 
Orange cryst. (THF), dec. over several minutes in air. 
Sol. THF, insol. Et20. Mp 102-5° dec. 

Ellis, J.E. eta/, Organometa//ics, 1982, I, 898 (synth. ir, pmr) 

CtoHtoBrV 
Bromobis( 175-2,4-cyclopentadien-1-yl)vanadium 

Bis(cyclopentadienyl)bromovanadium 
(64815-29-8] 

@ 
v-x 

(§J 
X= Br 

M 261.035 

V-00026 

Deep-blue cryst. by sub!. Sl. sol. Et20, hydrocarbons. Mp 
221-2°. Bp0.2 165° sub!. Air-sensitive. 

de Licfde Meijer, H.J. eta/, Reel. Trav. Chim. Pays-Bas, 1961. 
80, 831 (synth) 

v -00024 - v -00030 

CwHwBr2 V V-00027 
Dibromobis( 175-2,4-cyclopentadien-1-yl)vanadium 

Bis(cyclopentadienyl)dibromovanadium 

[691 09-78-0) 

X= Y = Br 

M 340.939 
Dark-green solid, unstable in solid state. Solns. in CHCh, 

CC14 are stable. Sol. CCI4 , CHC11. Paramagnetic. 
Wilkinson, G. !'I a!, J. Am. Chem. Soc., 1954,76,4281 (synth, 

ir) 

C10HtoCIOV V-00028 
Ch1orobis( 175- 2,4-cyclopentadien-1-yl)oxovanadium 

Vanadocene oxychloride 

[71191-42-9] 

M 232.583 
Blue cryst. by sub!. Bp 170-90° sub!. in vacuo. 

Holliday. A.K. eta/. J. Chern. Soc .. Dalton Trans .. 1979, 228 
(synth. pmr) 

C10H10CIV V-00029 
Chlorobis( 175- 2,4-cyclopentadien-1-y !)vanadium, 9CI 

Bis(cyc/opentadienyl)chlorovanadium. Vanadocene 
chloride 

[12701-79-0] 
As Bromobis( 11 5- 2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

X= Cl 

M 216.584 
Indigo cryst. (CH 2Ch). Sol. CH 2Ch, THF. Mp 194-8°, 

206-7°. Bp0.0001 100° sub!. Paramagnetic. 
de Liefdc Meijer, H.J. et al.lnorg. Chem. Acta, 1970,4,651 

(synth) 
Manzer, L.E., J. Organornet. Chern., 1976, 110, 291 (synth) 
Fieselman, B.F. eta!, J. Organomet. Chern., 1977, 137,43 (cryst 

struct, synth, props) 

C10H 10ChV V-00030 
Dichlorobis( 715-2,4-cyclopentadien-1-yl)vanadium, 9CI 

Bis(cyc/opentadienyl)dichlorouanadium. Vanadocene 
dichloride 

236 

[ 12083-48-6] 
As Dibromobis( YJ 5-2,4-cyclopentadien-1-y1)vanadium, 

V -00027 with 

X= Y = Cl 

M 252.037 
Dark-green cryst. (CHCh). Sol. CHCI3, H20, alcohols. 

Paramagnetic. Dec. at 250°. 



Wilkinson, G. eta/, J. Am. Chern. Soc., 1954,76,4281 (synth, 
ir) 

Organomet. Synth., 1965, I, 75 (synth) 
Holloway, J.D.L. et al, J. Am. Chern. Soc., 1979, 101,2038. 

CtoHtoiV V-00031 
Bis('ls-2,4-cyclopentadien-1-yl)iodovanadium, 9CI 

Vanadocene iodide. Bis(cyclopentadienyl)vanadium 
iodide 
[53291-02-4] 
As Bromobis( '175-2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

X= I 
M 308.035 
Dark-green cryst. by sub!. Insol. Et20, aliphatic 

hydrocarbons. Mp 214-5°. BPo.2 165° sub!. 
de Liefde Meijer, H.J. eta/, Reel. Trav. Chim. Pays-Bas, 1961, 

80, 831 (synth) 
Kohler, F.H. eta/, Chern. Ber., 1978, 111, 3464 (synth) 

CtoHtoSsV V-00032 
Bis('l5-2,4-cyclopentadienyl)pentatbiovanadium, 9CI 

Bis(cyclopentadienyl)vanadium pentasulfide. Vanado­
cene pentasu/fide 
[11077-28-4] 

M 341.431 
Air-stable dark-red cryst. (THF aq.). Sol. THF. Dec. 

>150°. 
Kopf, H. eta[, Angew. Chern., Int. Ed. Engl., 1971, 10, 137 

(synth) 
Muller, E.G., J. Organomet. Chern., 1976, 111, 91 (synth, esr, 

ir, cryst struct, props) 

CtoHtoV 
Bis( ~-2,4-cyclopentadien-1-yl)vanadium 

Vanadocene, 9CJ 

[1277-47-0] 

@-v-@ 
M 181.131 

V-00033 

Polymerisation catalyst for acetylenes. Air-sensitive violet 
cryst. by sub!. Sol. C6H6, THF. Mp 167-8°. 
Paramagnetic. 

Fischer, E.O. eta/, Chern. Ber., 1958,91,2205 (synth, ir) 
de Liefde Meijer, H.J. eta/, Reel. Trav. Chim. Pays-Bas, 1966, 

85, 1007 (synth) 
Miiller, J. eta/, J. Organomet. Chern., 1967, 10,313 (ms) 
Kohler, F.H. eta/, J. Organomet. Chern., 1976, 110,235 (cmr, 

pmr) 
Aleksanyan, V.T. eta/, J. Organomet. Chern., 1977, 124,293 

(ir, raman) 
Handlir, K. eta/, Z. Chern., 1979, 19,265 (synth) 

V-00031- V-00037 

CtoHt4BV V-00034 
Bis(~-2,4-cyclopentadien-1-yl)[tetrabydroborato(1-)-H,ll'­

]vanadium, 9CI 
Bis(cyclopentadienyl)vanadium borohydride 
[55744-43-9] 

M 195.972 
Deep-violet cryst. by subl. Sol. aromatic hydrocarbons. 

Bp0,001 55° subl. Dec. slowly at r.t. under N2. Dec. 
>80°. Diamagnetic. 

t> Pyrophoric 
Marks, T.J. eta/, J. Am. Chern. Soc., 1975,97, 1439 (synth, ir, 

pmr) 

CtoHt704Pz V V-00035 
Tetracarbonyl[1,2-etbanediylbis[ dimetbylpbospbine ]-P,P']­

bydrovanadium, 9CI 
Hydrotetracarbonyl [ bis(dimethylphosphino )ethane]­
vanadium 
[56408-47-0] 

M 314.131 

Me Me 
'I CO CP,i,..CO 

v-co p/l'co 
/\H 

Me Me 

Yellow cryst. (CH2C)z/heptane). Sol. CH2C)z. Mp 123° 
dec. 

Ellis, J.E. eta/, J. Organomet. Chern., 1975,93,205 (synth, ir, 
pmr) 

CtoH240zV V-00036 
Di- tert-butoxydimetbylvanadium 

Dimethy/bis(2-methyl-2-propanolato-O)vanadium. 
Dimethyldi-tert-butoxyvanadium 
[63243-40-3] 

M 227.240 
Ethylene polymerisation catalyst. Blue-violet liq. Sol. 

hydrocarbons, ethers. Bp1 35-40°. Paramagnetic. Dec. 
>770. 

Razuvaev, G.A. eta/, J. Organomet. Chern., 1977, 131,43 
(synth, esr) 

Razuvaev, G.A., CA, 1978,89, 180433 (use) 

CnH,OsV V-00037 
( '15·1-Acetyl-2,4-cyclopentadien-1-yl)tetracarbonylvanadium 

237 

COCH3 CO 
~·~co 
~V\'CO 

co 
M 270.115 
Red cryst. by subl. at 80-90° in vacuo. Sol. CHzCiz. Mp 

98°. 
Fischer, E.O. eta/, Chern. Ber., 1960,93, 1006 (synth, ir) 
Fischer, E.O. eta/, J. Organomet. Chern., 1967,7, 113 (synth, 

pmr) 
Palyi, G. eta/, lnorg. Chim. Acta, 1975, IS, L23 (synth) 



CnH,OzV V-00038 
Dicarbonyl(~-1,3-cyclobutadiene)(.,S-2,4-cyclopentadien-

1-yl)vanadium 
[68033-40-9) 

©,co 
v 

~~0 
M 224.132 
Bright-orange cryst. by sub!. Sol. common org. solvs. 

Sub!. at r.t. in vacuo. 
Rausch, M.D. eta/, J. Chern. Soc., Chern. Commun., 1978, 401 

(synth, ms, nmr, ir) 

CnHtoiOV V-00039 
Carbonylbis(.,S-2,4-cyclopentadien-1-yl)iodovanadium, 9CI 

Bis(cyclopentadienyl)iodocarbonylvanadium 
[53291-19-3] 
As Dibromobis( 775-2,4-cyclopentadien-1-yl)vanadium, 

V -00027 with 

X= CO, Y =I 

M 336.045 
Dec. in vacuo to Bis(175-2,4-cyclopentadien-1-yl)­

iodovanadium, V -00031 Diamagnetic. 
Calderazzo, F. eta/, J. Am. Chern. Soc., 1974,96, 3695 (synth, 

ir) 

CnHtoOV V-00040 
Carbonylbis( .,S-1,4-cyclopentadien-1-yl)vanadium, 9CI 

Bis(cyclopentadienyl)carbonylvanadium. Vanadocene 
carbonyl. Bis(cyclopentadienyl)vanadium carbonyl 

[53339-41-6] 
As Bromobis( 775-2,4-cyclopentadien-1-yl)vanadium, V-

00026with 

X=CO 

M 209.141 
Dark-brown solid (heptane). Sol. hydrocarbons. 

Paramagnetic. 
Calderazzo, F. eta/, J. Am. Chern. Soc., 1974,96,3695 (synth, 

ir) 

CnHtoSzV V-00041 
[( C,S-,)-Carbon disulfide]bis(.,S-1,4-cyclopentadien-1-yl)­

vanadium, 9CI 
Bis(cyclopentadienyl)vanadium(carbon disulfide) 
[60674-62-6] 

M 257.262 
Maroon cryst. (toluene). Sol. toluene, THF. 

Paramagnetic. 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 1046 

(synth, ir) 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1979, 1612 

(cryst struct) 

v -00038 - v -00046 

CnHnOzV V-00042 
( 714-1 ,3-Butadiene )dicarbonyl(.,S-1,4-cyclopentadien-1-yl)­

vanadium 
Cyclopentadienyldicarbonyl ( 174-1 ,]-butadiene )vanadiu­
m 

M 226.148 
Dark-red needles by sub!. Mp 135-40° dec. Bp 60-80° 

sub!. in vacuo. 
Fischer, E.O. eta/, Chern. Ber., 1960,93,3006 (synth, ir) 

C11Hn V V-00043 
( 176-Benzene)( 715-1,4-cyclopentadien-1-yl)vanadium, 9CI 

Cyclopentadienyl (benzene )vanadium 
[39358-56-0] 

Q-v-@ 
M 194.149 
Not well characterised. 
Miiller, J. eta/, J. Organomet. Chern., 1974,71,257. 

CuHuN03V V-00044 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( dimethylami­

nomethylene )vanadium 
[67407-28-7] 

M 257.162 
Yellow needles (hexane). Sol. THF, hydrocarbons. Mp 

120°. Diamagnetic. 
Hartshorn, A.J. eta/, J. Chern. Soc., Dalton Trans., 1978, 348 

(synth, ir, pmr) 

C 11HuOV V-00045 
Bis( 175·2,4-cyclopentadien-1-yl)( 712- C, 0-formaldehyde)vana­

dium 
(80737-39-9] 

M 211.157 
Deep-green cryst. (toluene), thermally labile. Sol. tol­

uene. 
Gambarotta, S. eta/, J. Am. Chern. Soc., 1982, 104, 2019 

(synth, ir, cryst struct) 

C11H13CIV V-00046 
Chlorobis( .,S-2,4-cyclopentadien-1-yl)methylvanadium 

Bis(cyclopentadienyl)ch/oro(methyl)vanadium 

238 

[66908-84-7] 
As Dibromobis( 775-2,4-cyclopentadien-1-yl)vanadium, 

V -00027 with 

X= Me, Y = Cl 



M 231.618 
Brown cryst. (toluene). Sol. THF, toluene. Paramagnetic. 
Razuvaev, G.A. eta/, Bull. Acad. Sci. USSR, Div. Chern. Sci., 

1978, 27, 605. 
Razuvaev, G.A. eta/, lnorg. Chim. Acta, 1980,44, Ll03 (synth, 

esr) 

CnH13V V-00047 
Bis( 715-2,4-cyclopentadien-1-yl)methylvanadium, 9CI 

[54111-39-6) 
As Bromobis( 1)5-2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

X=Me 

M 196.165 
Green-black cryst. (pentane). Sol. aromatic, aliphatic hy­

drocarbons, Et20. Mp 52°. Bp0.001 40-60° sub!. Para­
magnetic. Dec. > 138°. 

Razuvaev, G.A. eta/, Dokl. Chern. (Engl. Trans/.), 1976, 231, 
690 

Bourman, H. eta/, J. Organomet. Chern., 1976, 110,327 (synth, 
ir, uv) 

Foust, D.F. eta/, J. Organomet. Chern., 1980, 193, 209 (synth, 
ms,props) 

CnH23ChP2V V-00048 
Dichloro( 715- 2,4-cyclopentadien-1-yl)bis( trimethylphosphine )­

vanadium 
Cyclopent adienyldichlorobis ( trimeth ylphosphine )vana­
dium 

M 339.098 
Dark-blue needles (pentane). Sol. aromatic, aliphatic 

hydrocarbons. Air-sensitive, paramagnetic. 
Nieman, J. eta/, J. Organomet. Chern., 1980, 186, Cl2 (synth, 

ir, uv,props) 

C12HtoN2V V-00049 
Bis( cyano-()bis( 715-2,4-cyclopentadien-1-yl)vanadium, 9CI 

Bis(cyclopentadienyl)dicyanovanadium. Bis(cyclopenta­
dienyl)vanadium dicyanide. Vanadocene dicyanide 
[39333-50-1) 
As Dibromobis( 175- 2,4-cyclopentadien-1-yl)vanadium, 

V -00027 with 

X= Y = CN 

M 233.166 
Green cryst. (CHCi)). Sl. sol. polar org. solvs. Air-stable, 

paramagnetic. 
Doyle, G. eta/, lnorg. Chern., 1968,7, 2479, 2484 (synth, ir, 

esr) 

V-00047-V-00052 

C12Hto02 ve V-00050 
Dicarbonylbis(2,4-cyclopentadien-1-yl)vanadium( 1 +) 

Bis(cyclopentadienyl)dicarbonylvanadium(l +) 

M 237.151 (ion) 
Diamagnetic. 
Triiodide: 

C12HtohOzV M 617.865 
Orange ppt. 

Hexacarbonylvanadate: 
CtsHtoOs V 2 M 456.155 
Orange solid (Me2COjpentane). lnsol. H20, 
hydrocarbons, spar. sol. CS2. Dec. at 140° (sealed tube 
under N2) without melting. Mod. air-stable as solid, 
air-sensitive in so ln. ir vco 2050, 20 I 0, 1860 em -I. 

Trichlorostannate: 
C12HtoCl302SnV M 462.200 
Yellow-orange. Sol. Me2CO. 

Tetraphenylborate: [57088-91-2]. 
C36H30BOzV M 556.383 
Air-stable, yellow-orange solid (Me2CO). Sol. Me2CO, 
THF, v. sl. sol. MeOH, insol. hydrocarbons. 

Calderazzo, F. eta/, Inorg. Chern., 1963, 2, 721 (synth, ir, pmr) 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 203, 

1046 (synth,pmr) 
Atwood, J.L. eta/, Inorg. Chern., 1980,19,3812 (cryst struct) 

C12H12V V-00051 
Bis( 716-benzene )vanadium, 9CI 

Dibenzenevanadium 
[12129-72-5) 

Q-v-Q 
M 207.168 
Butadiene polymerisation catalyst. Red-black cryst. by 

sub!. Sol. most org. solvs., insol. CC14, MeOH. Mp 
277-8°. Bp 120-50° sub!. in vacuo. Paramagnetic. Dec. 
>300°. 

Fischer, E.O. eta/, Chern. Ber., 1957,90, 250 (synth) 
Brauer, G., Handbook of Preparative lnorg. Chern., Academic 

Press, N.Y., 1965,2, 1289. 
Akhmadev, V.M. eta/, J. Chern. Soc., Dalton Trans., 1975, 

1412 (use) 

C12H12V V-00052 
( 717 -Cycloheptatrienylium)( 715- 2,4-cyclopentadien-1-yl)vana­

dium, 9CI 

239 

[ 12636-68-9) 

(Q}-v-@ 
M 207.168 
Purple cryst. by sub!. Sol. aliphatic hydrocarbons. Bp0.1 

100° sub!. Paramagnetic. 
Engebretson, G. eta/, J. Am. Chern. Soc., 1963,85, 481 (cryst 

struct) 



Organomet. Synth., 1965, I, 140 (synth) 
Gulick, W.M. eta/, Inorg. Chern., 1967, 6, 1320 (uv, props) 
Rettig, M.S. eta!, J. Am. Chern. Soc., 1970,92, 5100 (pmr, ms, 

esr) 
Evans, S. et a/, J. Chern. Soc., Dalton Trans., 197 4, 304 (pe) 
Miiller, J. eta!, J. Organomet. Chern., 1974, 71, 257 (synth, ms) 

C12Ht303V V-00053 
Tricarbonylhydro( 716-1,3,5-trimethylbenzene )vanadium 

Tricarbonylhydro( 716-mesitylene )vanadium 
[31868-99-2) 

M 256.174 
Orange-yellow cryst. (pentane). Sol. aliphatic 

hydrocarbons. Dec. at 69-72°. 

Davison, A. eta!, J. Organomet. Chern., 1970, 23, 491 (synth, ir. 
pmr, ms) 

C12Ht4V V-00054 
Bis(715-1-methyl-2,4-cyclopentadien-1-yl)vanadium 

1 ,I' -Dimethylvanadocene 
[ 12146-93-9) 

M 209.184 
Deep-violet liq. or deep-violet cryst. Sol. aromatic, 

aliphatic hydrocarbons, THF. Mp 26-8°. 

Eberl, K. eta/, Angew. Chern., 1976,88,575. 
Kohler, F.H., J. Organomet. Chern., 1976, 110, 235 (synth, nmr) 
Kohler, F.H. eta/, Z. Naturforsch., B, 1977, 32, I 026 (synth, 

nmr) 

C12HtsV V-00055 
Bis(715-2,4-cyclopentadien-1-yl)ethylvanadium, 9CI 

[59424-00-9) 
As Bromobis( 7!5-2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

X= Et 

M 210.192 
Green-black cryst. (pentane). Sol. aliphatic hydrocar­

bons, Et20. Mp 27°. Paramagnetic. Dec. >94°. 

Bouman, H. eta/, J. Organomet. Chern., 1976, 110, 327 (synth, 
ir, uv) 

Razuvaev, G.A. eta/, J. Organomet. Chern., 1977, 129, 169 
(synth) 

C12Ht6V V-00056 
Bis(2,4-cyclopentadien-1-yl)dimethylvanadium 

[ 62363-03-5) 
As Dibromobis(rJ5-2,4-cyclopentadien-l-yl)vanadium, 

V -00027 with 

X= Y =Me 
M 211.200 

V-00053- V-00060 

Black cryst. (toluene/hexane). Sol. aromatic hydrocar­
bons. Mp 130-2° dec. Bp0 001 65-100° sub!. Paramag­
netic. 

Razuvaev, G.i\. et al, J. Organomer. Chem., 1977, 129, 169 
(synth, esr) 

Faust, D. F. eta!, J. Organomet. Chem., 19SO, 193, 209 (synth, 
ms) 

C12H330ShV 
Oxotris(trimethylsilylmethyl)vanadium 

[31011-82-2] 

V-00057 

M 328.590 
Pale-yellow cryst. (pet. ether). Sol. hydrocarbons, ethers. 

Mp 75°. Diamagnetic, light-sensitive, mod. air-stable. 

Mowat, W. eta!, J. Chem. Soc., Dalton Trans .. 1972,533 
(synlh, ir, pmr, uv) 

C13H1302 V V-00058 
Acetylcarbonylbis( 715- 2,4-cyclopentadien-1-yl)vanadium 

[54111-41-0] 
As Dibromobis( 71 5- 2,4-cyclopentadien-1-yl)vanadium, 

V-00027 with 

X= Ac, Y =CO 

M252.186 
Green-maroon cryst. (toluene). Sol. aromatic hydrocar­

bons. Diamagnetic. 
Fachinetti, G. eta/, J. Chem. Soc., Dalton Trans., 1976,203 

(svnth. ir) 

Cl3HtsV V-00059 
Bis(2,4-cyclopentadien-1-y1X 71 1- 2-propenyl)vanadium 

( 7J 1-Allyl)bis(cyclopentadienyl)vanadium 
As Bromobis(rJ5-2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

M 222.203 
a-bonded allyl. Black cryst. (TH F /pentane), solns. 

unstable >0°. M p 49°. Air-sensitive, paramagnetic. 

Martin, H.A. eta/, Angew. Chem., Int. Ed. Engl., 1964, 3, 311. 
Siegert, F.W. eta/, J. Organomet. Chem., 1968, 15, 131 (synth, 

pmr, ir) 
de Liefde Meijer, H.J. eta!, Inorg. Chim. Acta, 1970,4,651. 

C13Ht60Val V-00060 
Bis(715-2,4-cyclopentadien-l-ylX2-propanone)vanadium(l + ), 

9CI 

240 

Acetonebis(cyc!opentadienyl)vanadium( I+) 

M 239.210 (ion) 
Tetraphenylborate: [ 60686-18-2]. 



C37H36BOV M 558.442 
Deep-blue cryst. (Me2CO). Sol. THF, Me2CO, insol. 
H20. Paramagnetic. 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 1046 
(synth, ir) 

Gambarotta, S. eta/, lnorg. Chern., 1981, 20, 1173 (cryst 
struct) 

C13Ht9As203V V-00061 
Tricarbonyltrihydro[ 1 ,2-phenylenebis[ dimethylarsine ]-As,A­

s']vanadium 
[I ,2-Bis(dimethylarsino )benzene ]tricarbonyltrihydrova­
nadium 
[61917-87-1] 

M 424.076 

Me 
Me......_l CO OCAs 1 CO 

'~co 
/v\'H 

_,..As I H 
Me I H 

Me 

Red cryst. (CH2Clz). Sol. CHzCh, THF. Air-stable, 
diamagnetic. Dec. > 130°. 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1977,99,626 (synth,pmr, 
ir) 

C t4H t6N2 vee V-00062 
Bis(acetonitrile )bis( 715- 2,4-cyclopentadien-1-yl)vanadium(2+) 

Bis ( cyclopentadienyl)bis (acetonitrile )vanadium (2+) 

M 263.235 (ion) 
Bis(hexafluorophosphate ): [37205-22-4]. 

Ct4Ht6FnN2P2V M 553.164 
Dark-green needles (MeCN). Dec. slowly at r.t. Sol. 
polar org. solvs. 

Connelly, N.G. eta/, J. Organomet. Chern., 1972, 38, 385 
(synth, ir) 

Ct4Ht6 V V-00063 
Bis[ ( 1 ,2,3,4,5,6-71 )-1 ,3,5-cycloheptatriene ]vanadium, 9CI 

[12671-05-5] 

Q-v-Q 
M 235.222 
Green-brown solid (hexane). Sol. common org. solvs. Mp 

132° dec. Paramagnetic. 
Miiller, J. eta/, Chern. Ber., 1972, 105,3346 (synth, esr, ms) 

C14H2oV V-00064 
Bis( 175- 2,4-cyclopentadien-1-yl)diethylvanadium 

[63118-93-4] 
As Dibromobis( 1)5-2,4-cyclopentadien-1-yl)vanadium, 

V-00027 with 

X= Y = Et 

V-00061- V-00067 

M 239.254 
Thermally unstable black soln. in toluene. Dec. in soln. 

>0° to Bis( 1)5-2,4-cyclopentadien-1-yl)ethylvanadium, 
V-00055. 

Razuvaev, G.A. eta/, J. Organomet. Chern., 1977, 129, 169 
(synth, esr) 

Evans, A. G. eta/, J. Chern. Soc., Dalton Trans., 1978, 57. 

C14H22 V V-00065 
Bis( ~-2,4-dimethyl-2,4-pentadien-1-yl)vanadium 

M 241.269 
Sandwich struct. Deep-green cryst. (pentane). V. sol. ali­

phatic hydrocarbons. Sub!. in vacuo. Paramagnetic. 
Wilson, D.R. eta/, J. Am. Chern. Soc., 1982, 104, 1120 (synth, 

struct) 

C14H3sN3V V-00066 
Tris( diethylamido )ethylvanadium 

Ethyltris(N -ethylethanaminato-N )vanadium. Ethyl­
tris(diethylamino )vanadium 
[56765-58-3] 

EtV(NEt2h 

M 296.392 
Ethylene polymerisation catalyst. Deep-green liq. Stable 

to 115°. Sol. hydrocarbons. Bpo.oo 1 71-3°. 
Paramagnetic. 

Frohlich, H.-0. eta/, Z. Chern., 1975, 15, 233 (synth) 
U.S.P., 4 042 610, (1977); CA, 87, 184686 (use) 
Frohlich, H.-0. eta/, Z. Anorg. All g. Chern., 1979, 458, 89 

(synth, props) 

CtsHtoOsV2 V-00067 
Di-~t-carbony ltricarbony Ibis( 175- 2,4-cy clopentadien-1-yl)di­

vanadium, 9CI 
Pentacarbonylbis(cyc/opentadienyl)divanadium. Bis(cy­
clopentadienyl)divanadium pentacarbonyl 

241 

[ 41699-43-8] 

M 372.124 
Contains two semibridging CO groups. Dark-green cryst. 

(C6H6). Sol. hydrocarbons, THF. Mp 99° dec. 
Thermally unstable >40°. 

Cotton, F.A. eta/, J. Organomet. Chern., 1978, 160,93 (ir, cryst 
struct) 

Herrmann, W.A. eta/, Chern. Ber., 1979, 112, 392 (synth, ms) 
Lewis, L.N. eta/, Inorg. Chern., 1980, 19, 1840 (synth, ir, pmr) 
Huffman, J.C. eta/, lnorg. Chern., 1980, 19, 2755 (cryst struct) 



Clsiii,OzV$ V-00068 
Bis( .,S-2,4-cyclopentadien-1-yl)(pentanedionato )vanadi-

um( H), 8CI 
(Acetylacetonato )bis(cyclopentadienyl)vanadium(l +) 

M 280.240 (ion) 
Styrene polym. catalyst. Paramagnetic. 
Perchlorate: 

CtsHt,Cl06V M 379.690 
Olive-green cryst. (H20). Sl. sol. polar org. solvs. 

I> Explosive 
Doyle, G. eta/, Inorg. Chern., 1968,7,2479, 2484 (synth, ir, 

esr) 
U.S.P., 3 577 448, (1971); CA, 75,37306 (use) 

C1sH19Asz04V V-00069 
Tetracarbonylmetbyl( 1,2-pbenylenebis(dimetbylarsine )-

As, As' ]vanadium, 'JCI 
Tetracarbonyl [ bis(dimethylarsino )benzene] methylvana­
dium 
[ 56408-48-1] 

M 464.097 

Me Me ,, 
As COCO ,I, 

/v,co 
As I CO 

/\ Me 
Me Me 

Violet cryst. (CHzClz/heptane). Sol. CHzCiz, insol. 
aliphatic hydrocarbons. Mp 112° dec. Mod. air-stable, 
diamagnetic. 

Ellis, J.E. eta/, J. Organornet. Chern., 1975,93, 205 (synth, ir, 
prnr) 

C1sHwNSzV$ V-00070 
Bis( .,S-2,4-cyclopentadien-1-yl)( dietbylcarbamoditbioato­

S,S')vanadium(1 + ), 'JCI 

M 329.391 (ion) 
Paramagnetic. 
Triiodide: 

CtsH20hNS2V M 710.105 
Air-stable, violet-maroon cryst. {THF jC6H6). Sol. 
MezCO. 

Tetrajluoroborate: [ 3 7215-22-8]. 
CtsH20BF4NS2V M 416.195 
Styrene polymerisation catalyst. Green cryst. (H20). 
Sl. sol. common org. solvs. 

U.S.P., 3 577 448, (197 1); CA, 75, 37306 (use) 
Bond, A.M. eta/, lnorg. Chern., 1973, 12,887 (props) 
Casey, A.T. eta/, Aust. J. Chern., 1974,27,757 (synth, ir, esr, 

uv) 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 203 

(synth) 

v -00068 - v -0007 4 

C1~15NOVe V-00071 
Carbonylbis( rf-2,4-cyclopentadien-1-yl)(pyridine )vanadi­

um(1+), 'JCI 
Bis(cyclopentadienyl)carbonyl(pyridine )vanadium (I+) 

M 288.242 (ion) 
Diamagnetic. 
Tetraphenylborate: [57088-95-6}. 

C40H35BNOV M 607.474 
Red-violet cryst. (THF). Sol. THF. 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 1046 
(synth, ir) · 

C16H1sSV V-00072 
(Benzenetbiolato )bis( 715- 2,4-cyclopentadien-1-yl)vanadium, 

'JCI 
Bis(cyclopentadienyl)vanadium phenylsulfide 
[55500-02-2] 
As Bromobis( 175-2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

X= SPh 

M 290.296 
Olefin polymerisation catalyst. Green-black cryst. 

(toluene). Sol. aromatic hydrocarbons. Paramagnetic. 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1974, 2433 

(synth) 
Ger. Pat., 2 521 973, (1975); CA, 84, 744356 (use) 
Razuvaev, G.A. eta/, lnorg. Chirn. Acta, 1978, 31, L357. 

C1~1sV V-00073 
Bis( 715-2,4-cyclopentadien-1-yl)phenylvanadium, 'JCI 

[ 12212-56-5) 
As Bromobis( 175-2,4-cyclopentadien-1-yl)vanadium, V-

00026 with 

X= Ph 

M 258.236 
Green-black cryst. (toluene). Sol. aromatic hydrocarbons. 

Mp 90-2°. Paramagnetic. 
de Liefde Meijer, H.J. eta/, Chern. Ind. (London), 1960, 79, 119 

(synth) 
Razuvaev, G.A. eta/, J. Organornet. Chern .. 1977, 129, 169 

(synth, esr) 

C1~1604V V-00074 
Bis( 715-2,4-cyclopentadien-1-yl)[(2,3-71 )-dimethyl 2-butyne­

dioate]vanadium, 'JCI 

242 

Bis ( cyclopentadieny I) ( dimet h y facet y I enedicarboxy late)­
vanadium 
[12155-24-7) 

Jr\\ COOMe 

~ ,-t 
~v~~ 
1.::::!} tOOMe 

M 323.242 



Dark-green cryst. (toluene). Mp 146-7° dec. 
Tsumura, R. eta/, Bull. Chern. Soc. Jpn., 1965,38,861 (synth, 

esr) 
Fachinetti, G. eta/, lnorg. Chern., 1979, 18,2282 (synth, ir, 

cryst struct) 
Peterson, J.L. eta/, Inorg. Chern., 1980,19, 1852 (synth, esr, 

cryst struct) 

Ct6Ht6V 
Bis( .,s.t ,3,5, 7 -cycloocta tetraene )vanadium, 9CI 

[35796-61-3] 

@-v@ 
M 259.244 
Purple solid. Paramagnetic. 

V-00075 

Brei!, H. eta/, Angew. Chern., Int. Ed. Engl., 1966, S, 898 
(synth) 

Thomas, J.L. eta/, Inorg. Chern., 1972, 11,348 (esr) 
Hocks, L. eta/, Spectrochim Acta, Part A, 1974,30,907 (ir) 
Hocks, L. eta/, J. Organomet. Chern., 1976, 104, 199 (esr, uv) 

C1~2oV 
Bis[ ( 1 ,2,3,4,5,6-fl )ethyl benzene ]vanadium, 9CI 

[36955-48-3] 

M 263.276 

V-00076 

Metal deposition reagent. Red liq. Mp 130-40°. Stable to 
gas chromatography. 

Petukhov, G.G. eta/, J. Gen. Chern. USSR, (Engl. Trans/.), 
1974,44,2184 (use) 

Zborovskaya, L.S. eta/, CA, 1975,83, 179260 (synth) 
Dozorov, V.A. eta/, CA, 1979,91, 159914 (purifn) 

Ct6H.u8i4V 
Tetrakis[(trimethylsilyl)methyl]vanadium, 9CI 

[41572-08-1] 

M 399.807 

V-00077 

Deep-green cryst. (pet. ether). V. sol. hydrocarbons. Mp 
43°. Sub!. at r.t. in vacuo, stable indef. below-30°. 

t> Pyrophoric 
Mowat, W. eta/, J. Chern. Soc., Dalton Trans., 1972,533 

(synth, ir, uv) 

C11Ht40V V-00078 
Carbonyl( fls-2,4-cyclopentadien-1-yl)( f15-1-phenyl-2,4-cyclo­

pentadien-1-yl)vanadium 
[54111-38-5] 

M 285.239 

~ 
~v'co 
Ph~ 

Green cryst. Mp 46°. Paramagnetic. 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976,203 

(synth, ir) 

v -00075 - v -00081 

C11H17V V-00079 
Benzylbis( cyclopentadienyl)vanadium 

Bis( rt5-2 ,4-cyclopentadien-1-yl)(phenylmethyl)vanadi­
um, 9CJ 

[54111-40-9] 
As Bromobis( rt5-2,4-cyclopentadien-l-yl)vanadium, V-

00026 with 

M 272.263 
Black cryst. (hexane/toluene). Sol. aromatic 

hydrocarbons. M p 107-9°. Paramagnetic. 
de Liefde Meijer, H.J. eta/, Reel. Trav. Chim. Pays-Bas, 1961, 

80, 831 (synth) 
Razuvaev, G.A. eta/, J. Organomet. Chern., 1977, 129, 169 

(synth, esr) 

C11H2oN204V V-00080 
Bis( 115- 2,4-cyclopentadien-1-yl)( f12-dietbyldiazomalonate­

N,N')vanadium 
[80679-14-7] 

M 367.298 

COOEt 
I 

~ ,N·_.-,.C,COOEt 
~v- a 
@~N 

Black cryst. (toluene), v. air-sensitive. Sol. aromatic hy­
drocarbons, insol. aliphatic hydrocarbonS.I-f.eff = 1.77 
BM (293K). 

Gambarotta, S. eta/, J. Am. Chern. Soc., 1982, 104, 1918 
(synth, ir) 

CtsHts02V V-00081 
Dicarbonyl( .,S-2,4-cyclopentadien-1-yl)(pbenylcyclopentad­

iene )vanadium 

243 

Dicarbonyl(rt5-2,4-cyclopentadien-1-yl) [[ (2 ,3 ,4,5-
rt)-2,4-cyclopentadien-1-yl]benzene ]vanadium, 9CJ. ( Cy­
clopentadienyl) (phenylcyclopentadiene )dicarbonylvana­
dium 
[54162-08-2] 

M 314.257 

@_,co 
v 

o~co 
Ph 

Red cryst. Mp 46°. Diamagnetic. Thermally dec. to 
green (C5H5)V(CsH4Ph)(CO). 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 203 
(synth, ir) 



CtsH2204V V-00082 
Bis(f15·2,4-cyclopentadien-1-yl)[(2,3-fl)·diethyl 2-butene­

dioate]vanadium, lOCI 
Bis( cyclopentadienyl)( 71 2-diethyl fumarate )uanadi urn 
[60674-63-7] 

~ COOEt 

~ iH 
@v~l 

CH 

'cooEt 
M 353.311 
Green-maroon cryst. (C6H6). Sol. aromatic 

hydrocarbons. Paramagnetic. 
Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, I 046 

(synth) 
Fachinetti, G. eta/, Inorg. Chern., 1979, 18, 2282 (cryst struct) 

CtsH220sV2 V-00083 
Tetrakis(p-(acetato-0, O')]bis( 715- 2,4-cyclopentadien-1-yl)­

divanadium, 9CI 

[33221-79-3] 

M 468.250 
Mediator in Pd catalysed carbonylation of aromatic nitro 

compds. Violet cryst. by sub!. Spar. sol. common org. 
solvs. Mp 239-40° dec. Bp0.1 125° sub!. Antiferromag­
netic. 

Monomer: Bis(acetato )cyclopentadienyluanadium. Dia­
cetoxycyclopentadienyluanadium. Cyclopentadienyl­
vanadium diacetate. 
C9H1104V M 234.125 
Unknown. 

King, R.B., Inorg. Chern., 1966,5,2231 (synth, ms, ir) 
Razuvaev, G.A., Dokl. Chern. (Engl. Trans/.), 1974,216,355 
McGregor, K.T. eta/, J. Organomet. Chern., 1975, 101, 321 

(esr, props) 

V-00084 
1,1 ";1,1 8'-Bivanadocene 

Bis [J.L- (1 ,2 ,3 ,4,5-71: I' ,2' ,3' ,4' ,5' -71) [bi-2 ,4-cyclopenta­
dien-1-yl] -1,/ '-diyl]divanadium, lOCI. Bis(julvalene )­
divanadium 
[71743-66-3] 

~ v v 

©---@ 
M 358.229 
Dark-purple cryst. by sub!., stable to> 300° under N 2• 

Spar. sol. common org. solvs. Bp0_1 230° sub!. 
Diamagnetic. 

I> Pyrophoric 

Smart, J.C. eta/, J. Am. Chern. Soc., 1979, 101, 4371; 1980, 
102, 1009 (synth, ir, ms) 

v -00082 - v -00088 

CzoHt6V2(j)(j) 
1,1":1',1 "'-Bivanadocenium(2+), lOCI 

Bis(julvalene )diuanadium(2+) 

M 358.229 (ion) 
Bis(hexafluorophosphate ): [73153-05-6]. 

C2oHt6F12P2V2 M 648.158 

V-00085 

Brown air-sensitive cryst. (MeCN). Sol. MeCN. 
Paramagnetic, hygroscopic. 

Smart, J.C. eta/, J. Am. Chern. Soc., 1979, 101. 4371; 1980, 
102,1009 (synth, ir, uv,props, struct) 

CzoHtsNzV V-00086 
(2,2'-Bipyridine- N,N')bis( 715-2,4-cyclopentadien-1-yl)vanadi­

um, 9CI 
Bis(cyclopentadienyl)(bipyridyl)vanadium 
[60818-71-5] 

M 337.317 
Black cryst. (heptane). Sol. hydrocarbons. Paramagnetic. 
Fachinctti, G. et a/, J. Chern. Soc., Dalton Trans., 1976, I 046 

(synth) 

CzoHJo V V-00087 
Bis[ (I ,2,3,4,5-17 )-I ,2,3,4,5-pentamethy 1-2,4-cy clopentad­

ien-1-yl]vanadium 
Decamethylvanodocene 
[74507-60-1] 

M 321.399 
Dark-red prisms (pentane). Sol. THF, pentane, Et20, 

CH 2CI2, aromatic hydrocarbons, sl. sol. MeCN, 
MezCO. Mp 299-300°. Bpooooot 100° sub!. 
Paramagnetic. 

Robbins, J.L. eta/, J. Am. Chem. Soc., 1982, 104, 1882 (synth, 
ir, ms, esr, ur) 

CztHtsOz V V-00088 
Dicarbonyl( 175- 2,4-cyclopentadien-1-yiX diphenylacetylene )­

vanadium 

M 350.290 
Green cryst. (C6 H 6). Sol. common org. solvs. Mp 58-60°. 

Bp 1 90° sub!. dec. Dec. at 122-5°. 

244 



t> Pyrophoric 
Nesmeyanov, A.N. eta/, Dokl. Chern. (Engl. Trans/.), 1968, 

182, 789 (synth, ir, pmr) 

C21Hs,Si6V 
Tris[bis(trimethylsilyl)methyl]vanadium, 9CI 

[53726-77-5] 

V[CH(SiMe3h)3 

M 529.136 

V-00089 

Air-sensitive blue-green cryst. (hexane). Sol. hexane, 
Et20. Paramagnetic. 

Barker, G.K. eta/, J. Chern. Soc., Dalton Trans., 1978, 734 
(synth) 

C22HtsNOsPV V-00090 
Tetracarbonylnitrosyl(triphenylphosphineJvanadium 

M 455.279 
trans-form 

NO 
OC-,~.-CO 
OC~i"""'cO 

PPh3 

Orange cryst. Mp 88-90° dec. 
Werner, R.P.M., Z. Naturforsch., B, 1961, 16,478. 

C22H2oN2V V-00091 
(Azobenzene )bis( cyclopentadienyl)vanadium 

Bis( 1]5-2 ,4-cyclopentadien-1-yl)(diphenyldiazene-N,N '­
)vanadium, 9Cl 

[51159-66-1] 

M 363.355 
Dark-maroon cryst. (toluene). Sol. aromatic 

hydrocarbons. Paramagnetic. 
Fachinetti, G., J. Organomet. Chern., 1973,57, CSI (synth) 
Peterson, J.L. eta/, Inorg. Chern., 1980, 19, 1852 (synth, esr) 

C22H2oS2 V V-00092 
Bis(benzenethiolato )bis( f15-2,4-cyclopentadien-l-yl)vanadi­

um, 9CI 
Bis(cyclopentadienyl)vanadium bis(phenylsulfide) 
[ 56009-6 7-7] 
As Dibromobis( 1]5-2,4-cyclopentadien-1-yl)vanadium, 

V -00027 with 

X= Y = SPh 

M 399.462 
Dark-violet cryst. (C6H6), green-black cryst. (toluene/ 

hexane). Sol. aromatic hydrocarbons, THF. Mp 140° 
dec. Paramagnetic. Dec. at ca 100° liberating Ph2S2. 

Fachinetti, G. eta/, J. Chern. Soc., 1974, 2433 (synth) 
Muller, E.G. eta/, J. Organomet. Chern., 1976, 111,73 (synth, 

ir, props, esr, cryst struct) 

v -00089 - v -00096 

C22H3002 VEB V-00093 
Dicarbonylbis[(l,2,3,4,5-fl)-l,2,3,4,5-pentamethyl-2,4-cyclo­

pentadien-l-yl]vanadium(l +) 

M 377.419 (ion) 
Diamagnetic. 
Hexafluorophosphate: [80679-49-8]. 
CuHJOF,O~V M 522.383 
Bright-yellow prisms (Me2CO). Sol. Me2CO, insol. al­
iphatic hydrocarbons. 

Robbins, J.L. eta/, J. Am. Chern. Soc., 1982, 104, 1882 (synth, 
cmr,pmr, ir) 

C23HtsOsPV9 V-00094 
Pentacarbonyl(triphenylphospbine)vanadate(l-), 9CI 

Ph3PV(C0)56 

M 453.284 (ion) 
Tetraethylammonium salt: [56328-27-9]. 

C3tH3sNOsPV M 583.536 
Bright yellow-orange cryst. (Me2CO). Sol. Me2CO. 
Mp 191-3°. 

Tetraphenylphosphonium salt: 
C47H3sOsP2 V M 792.680 
Bright-orange cryst. (Me2CO/Et20). Sol. THF. Dec. 
>150°. 

Rehder, D., J. Organomet. Chern., 1972,37,303 (ir, uv, nmr) 
Darensbourg, M.Y. eta/, J. Am. Chern. Soc., 1981, 103,6100 

(synth, ir) 
Fjare, K.L. eta/, Organometallics, 1982, 1, 1373 (synth) 

C2~1sOsPV 
Pentacarbonyl(tripbenylpbospbine )vanadium 

[72622-82-3] 

V-00095 

M 453.284 
Olive-green solid, unstable at r.t. Sol. CH2Ch, toluene, 

alkanes. Mp 104° dec. Paramagnetic. Dec. in polar 
org. solvs. 

Ellis, J.E. eta/, Inorg. Chern., 1980, 19, 1082 (synth, ir, props) 

CWitsO~nV 
Hexacarbonyl(triphenylstannyl)vanadium, 9CI 

Triphenylstannylvanadium hexacarbonyl 
[27323-98-4] 

V-00098 
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M 569.010 
Bright orange-yellow cryst. (CH2Ch). Sol. CH2Cl2, 

Et20, hydrocarbons. Mp 81-2° dec. 
Davison, A. eta/, J. Organomet. Chern., 1972,36, 113 (synth, 

ir) 



Cz4HzoOV V-00097 
Bis(2,4-cyclopentadien-1-y1X 712-C, 0-diphenylketene )vana­

dium 
[76173-79-0) 

M 375.363 
Deep-green cryst. (toluene). Sol. toluene, insol. THF. 

Paramagnetic. 
Gambarotta, S. eta/, lnorg. Chern., 1981, 20, 1173 (cryst struct, 

synth, ir) 

Cz4Hzo04 V 4 V-00098 
Tetracarbonyltetrakis(cyclopentadienyl)tetravanadium 

[69276-81-9) 

M 576.186 
Proposed struct. shown. Black cryst. with metallic lustre 

(CH2Cb/Et20). Sol. CH2Cb, Et20, C6H6. Air-sensi­
tive, paramagnetic. 

Herrmann, W.A. eta/, J. Organomet. Chern., 1979, 164, C25 
(synth, ir, ms) 

C24H24V V-00099 
Dibenzylbis( cyclopentadienyl)vanadium 

Bis( 715-2,4 -cyclopentadien-J-yl)bis(phenylmethyl)vana­
dium, 9CJ 

[ 63118-94-5] 
As Dibromobis(T/5-2,4-cyclopentadien-1-yl)vanadium, 

V -00027 with 

M 363.395 
Not isol. in pure form. Solo. half-life ~30 min. at r.t. 
Razuvaev, G.A. eta/, J. Organornet. Chern., 1977,129, 169 

(synth, esr) 

Having problems with locating a 
compound? Have you checked the 
indexes? 

v -00097 - v -00102 

Cz4H32N2 ye V-00100 
Bis( 715- 2,4-cyclopentadien-1-yl)bis(isocyanocyclohexane )va­

nadium( I+), 9CI 
Bis(cyclopentadienyl)bis(cyclohexyl isocyanide)­
vanadium (I+) 

M 399.472 (ion) 
Diamagnetic. 
Chloride: [60686-15-9). 

Cz4H32CIN2V M 434.925 
Maroon cryst. (THF). Sol. Me2CO, insol. aromatic 
hydrocarbons. 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, I 046 
(synth, ir) 

C24H36N2ve v-00101 
Bis( acetonitrile )bis( 715-pentamethyl-2,4-cyclopentadien-1-

yl)vanadium(l+) 

M 403.503 (ion) 
Hexafluorophosphate: [80679-48-7). 

C24H36F6PV M 520.454 
Olive-green needles (MeCNjtolucne). Sol. MeCN, 
Me2CO. 

Robbins, J.L. eta/, J. Am. Chern. Soc., 1982,104, 1882 (synth, 
ir) 

C2sH2o04 V V-00102 
Tetracarbonyl( 713-propenyiX triphenylphosphine )vanadium 

Allyltetracarbonyl (triphenylphosphine )vanadium 
(61443-37-6) 
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M 435.372 

co 
< !,CO 

-V-PPh3 , J'co 
co 

Red-brown needles (C6H6/hexane). Sol. aromatic 
hydrocarbons, Et20, THF, spar. sol. aliphatic 
hydrocarbons. 

Schneider, M. eta/, J. Organornet. Chern., 1974, 73, C7; 1976, 
121, 345 (synth) 

Schneider, M. el a/, J. Organornet. Chern., 1976, 121, I 89 (cryst 
struct) 



C26HtsOsV V-00103 
Pentacarbonyi[(1,2,3-7J )-1,2,3-triphenyl-2-cyclopropen-1-yl­

]vanadium, 9CI 

[ 62050-66-2] 

M 458.343 
Red needles (Et20). Sol. org. solvs. Mp 230° dec. 
Schneider, M. eta/, J. Organomet. Chern., 1976, 121, 345 

(synth, ir, nmr, ms) 

C26H2o03PV V-00104 
Tricarbonyl( 775- 2,4-cyclopentadien-1-yl~ triphenylphosphine)­

vanadium, 9CI 
Cyclopentadienyl t ricarbonyl ( tripheny /phosphine )vanad-
ium 
[ 12213-09-1] 
As Tricarbonyl( 7]5-2,4-cyclopentadien-1-yl)­

(thiocarbonyl)vanadium, V-00019 with 

L = PPh3 

M 462.357 
Orange cryst. (CHCb). Sol. CH2C)z, CHCb, toluene, 

EtOH. Mp 158-62°. Air-stable as solid. 
Connelly, N.G. eta/, J. Chern. Soc., Dalton Trans., 1976, 2165 

(ir, synth) 
Rehder, D., J. Magn. Reson., 1977, 25, 177 (nmr) 
Alway, D.G. eta/, Inorg. Chern., 1980,19,779 (synth, ir,pmr, 

uv) 

c21H33v 
Tris(2,4",6-trimethylphenyl)vanadium 

Trimesitylvanadium 
[ 5977 4-49-1] 

H3Co:~CH3 
CH3 V CH3 

M 408.499 
THF complex: 

H,cQCH, 
CH3 

c31H41ov M 480.606 

V-00105 

Butadiene polymerisation catalyst. Deep-blue cryst. + 
I THF (THF). Sol. THF, poorly sol. Et20. 
Paramagnetic. Dec. at 142°. 

Seidel, W. eta/, Z. Chern., 1974, 14, 25; 1977, 17, 73 (synth) 
Seidel, W. eta/, Z. Anorg. Allg. Chern., 1977,435, 146 (synth, 

uv, ir) 
East Ger. Pat., 126 998, (/977); CA, 88, 106023 (use) 

V-00106 
Tetrabenzylvanadium 

Tetrakis(phenylmethyl)vanadium, 9Cl. Vanadium 
tetrabenzyl 
[ 41328-40-9] 

v -00103 - v -00108 

M 415.471 
Green-black cryst. (toluene). Sol. hydrocarbons. Light­

sensitive, paramagnetic. Solns. stable to 60°. 
lbekwe, S.D. eta/, J. Organomet. Chern., 1971,31, C65 (synth, 

esr) 
Razuvaev, G.A. eta/, J. Organomet. Chern., 1975,93, 113 

(synth, esr) 
Kohler, E. eta/, Z. Anorg. All g. Chern., 1976, 421, 129 (esr, 

nmr) 

C23H44 V V-00107 
Tetrakis(bicyclo[2.2.1 )hept-1-yl)vanadium, 9CI 

Tetrakis(norbornyl)vanadium. Tetranorborny/vanadium 
[36333-77-4] 

M 431.597 
Alkene oligomerisation catalyst. Purple cryst. (toluene). 

Sol. hydrocarbons. Dec. >I 00°, solns. mod. stable to 
0.1 M H2S04. Paramagnetic. 

Bower, B.K. eta/, J. Am. Chern. Soc., 1972,94, 2512 (synth) 
Ger. Pat., 2 204 885, (1972); CA, 77, 165313 (use) 
Ger. Pat., 2 204 920, (1972); CA, 77, 165307 (use) 
Bower, B.K. eta/, Inorg. Chern., 1974, 13, 759 (esr) 

C3oH2404P2 V9 V-00108 
Tetra carbonyl[ 1,2-ethanediylbis[ diphenylphosphine ]-P, P']­

vanadate(1-) 
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[J ,2-Bis(dipheny/phosphino )ethane] tetracarbony/vana­
date(I-) 

M 561.406 (ion) 

[ 1
e 

Ph Ph 

C"(~~co 
p/:'co 

h/ \co 
p Ph 

Tetraethylammonium salt: [67204-23-3]. 
C33H44N04P2V M 691.659 
Orange-red cryst. (THF /C6H6). Sol. THF, C6H6, 
insol. aliphatic hydrocarbons. Mp 256-60° dec. 

Davison, A. eta/, J. Organomet. Chern., 1971, 31, 239 (synth, 
ir) 

Rehder, D. eta/, J. Organomet. Chern., 1976,122,53 (synth, ir, 
nmr) 



C30H2404P2 V V-00109 
Tetracarbonyl[ l ,2-ethanediylbis[ diphenylphosphine ]-P, P']­

vanadium 
[Bis(dipheny/phosphino )ethane] tetracarbonylvanadium 
[18347-09-6] 

M 561.406 

Ph Ph 
'-I CO Cp'-.,f/CO 
P/ ,'co 

/\ co 
Ph Ph 

Green cryst. (pentane). Sl. sol. aliphatic hydrocarbons. 
Paramagnetic. Dec. in polar solvs. 

Behrens, H. eta/, Z. Anorg. Allg. Chern., 1968, 356, 225 (synth, 
ir, props) 

C30Hzs04P2V V-00110 
Tetracarbonyl[l ,2-ethanediylbis[ diphenylphosphine )-P, P']­

hydrovanadium, lOCI 
Hydrotetracarbonyl [ bis(diphenylphosphino )ethane] van­
adium 
[36681-92-2] 

M 562.414 
Yellow-brown cryst. (CH2Ciz/heptane). Sol. CH2Cb, 

C6H6. Dec. to V(C0)4 (Ph2PCH2CH2PPh2) above 50°. 
Davison, A. eta/, J. Organomet. Chern., 1972, 36, 131 (ir, 

synth) 
Greiser, T. eta/, Transition Met. Chern., 1979, 4, 168 (cryst 

struct) 

C3tH240sPzve v-00111 
Pe::~tacarbonyl[ 711-l ,2-ethanediylbis[diphenylphosphine )- P]­

vanadate(l-) 
Pentacarbonyl [bis(diphenylphosphino )ethane]­
vanadate(/-) 

[PhzPCHzCH 2PPh2V(C0) 5) 9 

M 589.417 (ion) 
One P not coordinated. 
Tetraethylammonium salt: [34089-19-5]. 

C39H44NOsPzV M 719.669 
Yellow platelets (Me2CO). Solns. are light-sensitive. 
Sol. MezCO, THF, MeCN, sl. sol. toluene, insol. Et20, 
EtOH, aliphatic hydrocarbons. Mp 123°. 

Fjare, K.L. eta/, Organometal/ics, 1982, 1, 1373 (synth, ir, 
pmr, nmr) 

V-00109- V-00114 

C32H360sVz V-00112 
Tetrakis[p-(2,6-dimethoxyphenyl- C: 0) ]dhanadium, lOCI 

[62613-18-7] 

M 650.515 
V-V triple bond proposed. Black cryst. (THF). Diamag­

netic. 
Seidel, W. eta/, Z. Chern., 1976,16,492 (synth) 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1977,99.7886 (struct) 

C34H2sOV V-00113 
Carbonyl-715- 2,4-cyclopentadien-1-ylbis( dipheny lacetylene­

)vanadium 

M 500.512 

~PhC~ 
~ -~CPh 

v' 
/ "CPh 

OC PhC17 

Orange cryst. (C6 H6). Sol. common org. solvs. Mp 105-
10° dec. Light-sensitive, dec. in air yielding tetraphen­
ylcyclopentadienone. 

Nesmeyanov, A.N. eta/, Dokl. Chern. (Engl. Trans/.), 1968, 
182, 789 (synth, ir, pmr) 

C34H3oS4V2 V-00114 
Tetrakis[p-(benzenethiolato) ]bis( 715- 2,4-cyclopentadien-1-

yl)divanadium, 9CI 
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[59487-44-4] 

Ph Ph 
\ I 
,s-/s 

©-~:::}-@ 
.'s""'s 
I \ 

Ph Ph 

M 668.734 
Brown cryst. Insol. common org. solvs. Paramagnetic. 

Volatile under high vacuum. Dec. at 300°. 
Muller, E.G. eta/, J. Organomet. Chern., 1976, 111, 73 (synth, 

props) 
Pasynskii, A.A. eta/, Inorg. Chim. Acta, 1980,39,91 (synth, ir, 

ms) 



C36H2s03V V-00115 
Dicarbony I-175- 2,4-cy clopentadien-1-y I( '74-tetraphenylcyclo­

pentadienone )vanadium 
Dicarbonylcyclopentadienyltetracyclonevanadium 

M 556.533 
Red-orange cryst. (C6H6). Sol. aromatic hydrocarbons, 

Et20. Mp 123-6° dec. Dec. in air yielding 
tetraphenylcyclopentadienone. 

Pasynskii, A.A. eta/, Dokl. Chern. (Engl. Trans/.), 1969, 185, 
253 (synth, ir) 

C36H34P2Ve V-00116 
Bis( ,.,s_ 2,4-cyclopentadien-1-yl)[ 1 ,2-ethanediylbis[ diphenyl­

phosphine ]-P, P']vanadium( 1 + ), 9CI 
[ Bis(diphenylphosphino )ethane ]bis( cyclopentadienyl)­
vanadium(l +) 

M 579.554 (ion) 
Tetraphenylborate: [57088-89-8]. 

C6oHs4BP2V M 898.786 
Green solid (THF). Sol. THF. Diamagnetic. 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1976, 1046. 

C36H44V6 

Tetrakis(2,4,6-trimethylphenyl)vanadate(1-) 
Tetramesitylvanadate(l-) 

H,Co:: H:JOCH, 
~v~ 

H3CQH3 H3c!OCH3 

M 527.685 (ion) 
Paramagnetic. 

e 

Li salt, tetrakis(THF) complex: [59834-80-9]. 
Cs2H16Li04V M 823.053 

V-00117 

Deep-violet cryst. (THF /Et20). Sol. THF, spar. sol. 
EtzO, C6H6. Dec. at 161 o. 

Seidel, W. eta/, Z. Anorg. A/lg. Chern., 1976, 426, 150 (synth) 
Seidel, W. eta/, Z. Chern., 1977, 17, 73 (synth, props) 
Kreisel, G. eta/, Z. Anorg. Allg. Chern., 1980,460,51 (uv) 

V-00115 - V-00119 

c36"44v 
Tetrakis(2,4,6-trimethylphenyl)vanadium 

Tetramesitylvanadium 

V-00118 

[59774-48-0] 

M 527.685 
Air-stable red cryst. (C6H6). Sol. aromatic hydrocarbons. 

Paramagnetic. 
Seidel, W. eta/, Z. Chern., 1976, 16, 115 (synth) 
Glowiak, T. eta/, J. Organornet. Chern., 1978, 155, 39 (struct, 

uv,props) 
Kirmse, R. eta/, Z. Chern., 1980,20,385 (esr) 

C3sH3o V V-00119 
Bis( ,.,s_ 2,4-cyclopentadien-1-yl)(1 ,2,3,4-tetraphenyl-1 ,3-bu­

tadiene-1,4-diyl)vanadium, 9CI 
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[59547-67-0] 

M 537.597 
Green cryst. (EtzO). 
Vogelaar-Van der Huizen, T.M. eta/, J. Organornet. Chern., 

1976, 105,321 (synth, ir, esr) 



WTungsten M. Green 

Tungstene (Fr.), Wolfram (Ger.), Tungsteno (Sp., Ita!.), Bonb!ppaM (Vol'fram) (Russ.), 5' / 'f:J.. T /(Japan.) 

Atomic Number. 74 

Atomic Weight. 183.85 

Electroaic Configuration. [Xe] 5d4 6s 2 

Oxidatioa States. -4, -2, -I, 0, + 2, +4, +6 

Coordination Number. The most common coordination 
number with conventional ligands is 6, eg. [W2(C0)10]2-, 
[W(CS)(CO)s], WMe6 but 4, 5 and 7 are also known. 

Colour. Variable, including colourless, yellow, red, green and 
blue. 

AYdiiiJility. Readily available starting materials are W(C0)6 
and anhydrous WC16 which are moderately expensive. 

Handlinl. See under Chromium. 

Toxicity. Tungsten compounds, with the exception of the 
carbonyl complexes, are not regarded as highly toxic. 
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Isotopic Abundance. 180W, 0.135%; 182W, 26.4%; 183W, 14.4%; 
I84W, 30.6%; I86W, 28.4%. Fifteen radioisotopes of tungsten 
have been detected. 185W (/3-emitter, t1;2 = 75d) and 187W 
(/3-emitter, t 1; 2 ~ 23.8h) are most often used for tracer 
work. 

Spectroscopy. 183W, I= t. has a low relative receptivity, but 
even so, a range of I83W nmr chemical shift data is available 
for organometallics. See for example McFarlane, H. C. E. et 
a/., J. Chern. Soc., Dalton Trans., 1976, 1616. 

Analysis. For standard methods see Scott's Standard methods 
of Chemical Analysis, Furman, N. H. Ed., 6th Edn, Van 
Nostrand, 1962. 

References. General reviews are listed in the introduction to 
the Sourcebook. 
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W-00117 

W-00118 



VV-00119 -VV-00156 

Et,~ ~Et 2 
Me-WEW-Me 

I I 
Et 2N NEt, 

W-00119 

W-00120 

1r0. ?to ~ -@ \8Fw;:-co~Fe 0 
co 

W-00121 

W-00122 

v{,CO [ 
CH, PM<,Ph ]• 

H,CIQJc;, ');'0 

W-00123 

W-00124 

W-00125 

W-00126 

:~x~@ 
w~~w 

oc~ 1"co '0 co 

W-00127 

(H 3CCsH4 ),DyW(CsHs)(C0), 

W-00128 

(H 3CC5H4),HoW(C5H 5)(C0) 3 

W-00129 

W-00130 

T(CH,)J 

Me,,~~N~ 4NC(CH,b 

#w., )~'-, 
( H,ChCN ~ Me Me 

C(CH,), 

W-00131 

W-00132 

(OC),WCI(NO)PPh, 

W-D0133 

W-00134 

W-00135 

[(OC),W-PPh2-W(C0)5]e 

W-00136 

OC,.fO 
Br-wsCS1Ph3 

oe'\:o 

W-00137 

oc, @0 
oc-wzw-co fP 'co 

W-00138 

W-00139 

W-00140 

W-00141 

W-00142 

co co '. 
~=~?§(-I I 
co co 

W-00143 

~iM~ 

Me,SiCH~WAWlH,SiM~ 

Me,SiCH; y 'cH,SiVJe, 

SiMe3 

W-00144 

W-00145 

(0C) 5W~C(OEt)SiPh3 

W-00146 

253 

Structure Index to VV 

oc ptt /Ph 

oc. I .. ·PJ 

sc.,:.i'-P 
OC I\ 

Ph Ph 

W-00147 

W-00148 

W-00149 

W-00150 

W-00151 

[(H3C),CH] 3PW(COJ.(SnPh3) 9 

As W -00124 with 

R =Ph 

W-G0152 

W-00153 

W-D0154 

W-00155 

W-00156 



C4HuCisSiW 
Pentachloro((trimethylsilyl)metbyl]tungsten 

[57595-19-4] 

M 448.331 

W-00001 

Dolgoplosk, B.A. eta/, Dokl. Chern. (Engl. Trans/.), 1975, 223, 
501 (synth) 

c .. o .. weeee 
Tetracarbonyltungstate( 4-) 

[W(C0)4]eeee 

M 295.892 (ion) 
Tetra-No salt: [67202-46-4]. 

c .. Na .. o .. w M 387.851 
~ Pyrophoric 

W-00002 

Ellis, J.E. eta/, J. Am. Chern. Soc., 1983, 105, 2296 (synth, 
props) 

CsHsCIN~zW W-00003 
Chloro( ,S-cyclopeatadien-1-yl)dinitrosyltungsten, lOCI 

[53419-14-0] 

M344.410 

NO 
M'LW-No 
~'CI 

Green cryst. BPo.oos 40-50° sub!. 
Hoyano, J.K. eta/, J. Chern. Soc., Dalton Trans., 1975, 1022. 
lnorg. Synth., 1978, 18, 126 (synth) 
Botto, R.E. eta/, lnorg. Chern., 1979, 18,2049 (synth, nrnr, 

props) 
Legzdins, P. eta/, lnorg. Chern., 1979, 18, 1250. 

CsH,CI4W6 W-00004 
Tetradlloro(1, 1-tlimethylpropy6dyne)tungsten(1-), lOCI 

M 394.788 (ion) 

Cl, I 
[ 

C1 le 
;r=cqcH3h 

C1 Cl 

Tetraethylammonium salt: [78251-20-4]. 
CuH~1 .. NW M 525.041 

Wengrovius, J.H. eta/, J. Am. Chern. Soc., 1981, 103,3932 
(synth, cmr, props) 

c.u311r0 .. w 
........._carMIIylethylidynetungsten, lOCI 

[50726-31-3] 

M 402.841 
Colourless cryst. 

oc, po 
X-W:=CCH3 

at 'co 
X= Br 

W-00005 

Fileher, E.O. et Ill, Cllem.lkr., 1976, 181), 1673 (synth) 
Fieelter, E.O. et al, Angew. Chem., Int. Ed. Engl., 1977, 16,465 

(props) 

W-00001- W-00009 

Neugebauer, D. eta/, J. Organornet. Chern., 1978, 153, C41 
(cryst struct) 

C6H3CI04W 
Tetracarbonylchloroethylidynetungsten, 9CJ 

[60872-91-5] 

W-00006 

As Bromotetracarbonylethylidynetungsten, W -00005 
with 

X= Cl 

M 358.390 
Brown cryst. (pentane). 
Fischer, E.O. eta/, Chern. Ber., 1976,109, 1673 (synth, ir, nrnr, 

rnr) 

C6H3I04SW W-00007 
Tetracarbonyliodo[ (methylthiomethylidyne) ]tungsten, 9CI 

[59831-50-4] 

M 481.902 

oc ~0 ,, 
1-W:=CSMe 

I \ oc co 

Mod. air-sensitive yellow cryst. 
Angelici, R.J. eta/, J. Am. Chern. Soc., 1973,95, 7516; 1974. 

96, 7586; 1975.97, 1261 (synth, nrnr) 

C6H3I04W 
Tetracarbonylethylidyneiodotungsten, lOCI 

[50726-32-4] 

W-00008 

As Bromotetracarbonylethylidynetungsten, W -00005 
with 

X= I 

M 449.842 
Yellow cryst. stable below 30°. 
Fischer, E.O. eta/, Chern. Ber., 1976, 109, 1673 (synth, ir, nrnr) 
Neugebauer, D. eta/, J. Organornet. Chern., 1978, 153, C41 

(cryst struct) 

C6H30sW9 

Pentacarbonylmethyltungstate(l- ), 9CI 

Methy/pentacarbonyltungsten(I-) 

W-00009 

254 

[MeW(C0) 5] 9 

M 338.937 (ion) 
(Ph3P)2N6l salt: [62197-79-9]. (T-4)Triphenyi(P,P,P­

triphenylphosphineimidato- N )phosphorus( 1 +)pen­
tacarbonylmethy/tungstate( 1- ), 9CI. Bis(triphenyl­
phosphine )iminium methylpentacarbonyltungstate. 
C42H33NOsP2W M 877.524 
Yellow cryst. 

Me~fJl salt: [68866-90-0]. N,N,N-Trimethylmethana­
minium(J +) pentacarbonylmethyltungstate(l- ), 9CJ. 

Tet ramet h ylammoni urn 
methylpentacarbonyltungstate. 
C1oH1sNOsW M 413.082 
Yellow cryst. (CHzCh/EtzO). 

Et4NfJl salt: [57574-51-3]. N,N,N-Triethylethanamin­
ium(l +) pentacarbonylmethyltungstate(J- ), 9CJ. 

Tetraethylammonium methylpentacarbonyltungstate. 
C14H23NOsW M 469.189 



Yellow cryst. (CH2Ch/hexane). 
Ellis, J.E. eta/, Inorg. Chern., 1977,16, 1357 (synth) 
Casey, C.P. eta/, J. Am. Chern. Soc., 1978, 100, 7565 (synth, 

nmr) 

C6HsN203We W-00010 
Carbonyi(7J5-2,4-cyclopentadien-1-yl)dinitrosyltungsten(l + ), 

9CI 

[53419-02-6] 

M 336.967 (ion) 
Hexafluorophosphate: [53419-03-7]. 

C6HsF6N203PW M 481.931 
Green powder. 

Stewart, R.P. eta/, lnorg. Chern., 1975,14,2699 (synth) 

C~tsW 
Hexamethyltungsten, 9CI 

Tungsten hexamethyl 
[36133-73-0] 

M 274.058 

W-00011 

Dark-red cryst.; stable when stored at -40°. Sol. 
hydrocarbons. Dec. at r.t. 

I> Reacts explosively with atmos. oxygen and may also 
detonate in vacuo or under N 2 or Ar 

Shortland, A.J. eta/, J. Chern. Soc., Dalton Trans., 1973,872 
(ir) 

Smith, J. eta/, J. Chern. Soc., Dalton Trans., 1974, 1742. 
Gayler, A.L. eta/, J. Chern. Soc., Dalton Trans., 1976, 2235 

(synth, nmr, ms) 
Chiu, K.W. eta/, J. Am. Chern. Soc., 1980,102,7978. 

C6NOsW8 

Pentacarbonyl(cyano-C)tungstate(l-), lOCI 

[68927-82-2] 

(OC)sWCN6 

M 349.920 (ion) 
Tetraethylammonium salt: [77827-07-7]. 

Ct4HzoNzOsW M 480.172 
White cryst. Sol. HzO. 

W-00012 

Bis(tripheny/phosphine )iminium salt: [22043-88-5]. 
C42H3oNzOsPzW M 888.507 
White cryst. 

King, R.B.,Inorg. Chern., 1967,6, 25. 
Ruff, J.K. eta/, Synth. React. Inorg. Metal-Org. Chern., 1971, 

1, 215 (synth) 
Fehlhammer, W.P. eta/, Angew. Chern., Int. Ed. Engl., 1979, 

18, 75 (props) 
Angelici, R.J. eta/, Inorg. Chern., 1981,20, 2977 (synth) 

C60sSW 
(Carbonothioyl)pentacarbonyltungsten, 9CI 

Thiocarbonylpentacarbonyltungsten 
[50358-92-4] 

(OC)sWCS 

M 367.973 

W-00013 

VV-00010 -VV-00016 

Yellow cryst. (hexane). 
Angelici, R.J. eta/, J. Am. Chern. Soc., 1973, 95, 7516 (props) 
Angelici, R.J. eta/, Inorg. Chern., 1976, 15, I 089 (synth) 
Fenske, R.F. et al,lnorg. Chern., 1976, 15, 2015 (struct) 
Angelici, R.J. eta/, lnorg. Chern., 1976, 15, 2403 (props) 
Poliakoff, M., lnorg. Chern., 1976,15,2892 (ir) 
Butler, J.S., Ace. Chern. Res., 1977,10,359 (synth,props) 

W-00014 
Tungsten carbonyl, 9CI 

Hexacarbonyltungsten. Tungsten hexacarbonyl 
[14040-11-0] 

M 351.912 
Important starting material. Air-stable, colourless, 

odourless cryst. Sl. sol. hexane. Mp 150° dec. 
Arnesen, S.P. eta/, Acta Chern. Scand., 1966, 20, 2711 (ed) 
Jones, L.H. eta/, Inorg. Chern., 1969, 11, 2349 (ir) 
Beneze, L., J. Organomet. Chern., 1972,37, C37 (struct) 
Braterman, P.S. eta/, J. Chern. Soc., Dalton Trans., 1973, 1027 

(nmr) 
Dellien, I. eta/, Chern. Rev., 1976, 76, 283. 
Hagen, A.P. eta/, Inorg. Chern., 1978, 17, 1369 (synth, bib/) 

C,HsC1J02W W-00015 
Dicarbonyltrichloro( 715- 2,4-cyclopentadien-1-yl)tungsten, SCI 

[ 121 07-08-3] 

M 411.324 
Yellow cryst. Dec. at 150°. 
Green, M.L.H. eta/, J. Chern. Soc. (A), 1967, 686 (synth, nmr, 

ir) 
King, R.B. eta/, J. Organomet. Chern., 1973, 60, 125 (synth) 

C,HsN03W W-00016 
Dicarbonyl( ~-2,4-cyclopentadien-1-yl)nitrosyltungsten, lOCI 

[12128-14-2] 

255 

M 334.971 

@- /co 
W-NO 
'co 

Orange-red solid. Bp0.005 50-60° subl. 
Crease, A.E. et a/, J. Chern. Soc., Dalton Trans., 1973, 150 I. 
Rosan, A.M. eta/, Synth. React. lnorg. Metal-Org. Chern., 

1976, 6, 357 (synth) 
!nor g. Synth., 1978, 18, 126 (synth) 
Botto, R.E. eta/, lnorg. Chern., 1979, 18, 2049 (struct) 
Ginzberg, A.E. eta/, J. Organomet. Chern., 1979, 182, Cl. 



CsH20sW288 

Octacarbonyldi-#£·hydroditungstate(2-), 9CI 

I 
oc co lee 

oe--t ...... R,~_.co 
OC_.,.\ 'H/ !""'Co 

oc co 
M 593.799 (ion) 
Bis(tetraethylammonium) salt: 

Cz4H4zNzOsWz M 854.304 
Red cryst. 

W-00017 

Davison, A. eta/, J. Chern. Soc., Chern. Cornrnun., 1973,691 
(synth) 

Churchill, M.R. eta/, lnorg. Chern., 1974, 13, 2413 (cryst 
struct) 

C8HsBr03W W-00018 
Bromotricarbonyl(7fs-2,4-cyclopentadien-1-yl)tungsten, 9CI 

[37131-50-3] 

M 412.880 
Red cryst. (CHCb/pentane). 
Sloan, T.E. eta/, Inorg. Chern., 1968,7, 1268 (synth, ir, nrnr) 

CsHsCI03W W-00019 
Tricarbonylchloro( 775- 2,4-cyclopentadien-1-yl)tungsten, 9CI 

Ch/orotricarbonyl ( 715 -cyclopent adieny /) tungsten 
[ 12128-24-4] 
As Bromotricarbonyl(715-2,4-cyclopentadien-1-yl)­

tungsten, W-00018 with 

L =Cl 

M 368.429 
Deep-red cryst. (CC14). Mp 160° dec. 
Coffey, C. E., J. lnorg. Nucl. Chern., 1963, 25, 179 (synth, ir) 
Green, M.L.H. eta/, J. Chern. Soc. (A), 1967, 687 (prnr) 
King, R.B., Org. MassSpectrorn., 1969,2,401 (rns) 
Laine, R.M. eta/, Inorg. Chern., 1977,16,388 (synth, nrnr) 

CsHsi02SW W-00020 
( Carbonothioyl)dicarbonyl( 775-2,4-cyclopentadien-1-yl)io­

dotungsten, lOCI 
Thiocarbonyldicarbony/(715-cyc/opentadienyl)iodotungs­
ten 
[72303-50-5] 

M 475.941 
Air-stable purple cryst. (CH 2Cb/hexane at -20°). 
Greaves, W.W. eta/, J. Organornet. Chern., 1980, 191, 49 

(synth, ir, nrnr) 

C8H5I03W W-00021 
Tricarbonyl( 775-2,4-cyclopentadien-1-yl)iodotungsten, lOCI 

/odotricarbony/(715-cyc/opentadieny/)tungsten 

W-00017- W-00024 

[31870-69-6] 
As Bromotricarbonyl( 71'-2,4-cyclopentadien-1-yl )­

tungsten, W -00018 with 

X= I 

M 459.880 
Red cryst. (CHC13jpentane). 
Sloan, T.E. eta/. Jnorg. Chern., 1968.7, 1268 (synth, ir, nrnr) 

CsHsOzSW8 w-00022 
( Carbonothioyl)dicarbonyl( 715-2,4-cyclopentadien-1-y !)tung­

state( 1-), lOCI 
Thiocarbonyldicarbonyl ( 715 -cyclopentadienyl)­
tungsten(l-) 

[ cole 
@-w~~o 

M 349.036 (ion) 
Tetrabutylarnmonium salt: [74989-73-4]. 

Cz4H410zNSW M 591.503 
Characterised spectroscopically, not isol. ir vco 1890, 
1804 cm- 1 (CH2Cl 2). 

Greaves. W.W. eta!. J. Organornet. Chern .. 1980, 191, 49 
(synth, ir, nrnr) 

C8H 50 3W8 W-00023 
Tricarbonyl(775-2,4-cyclopentadien-1-yl)tungstate( 1-), lOCI 

[12126-17-9] 

M 332.976 (ion) 
Na salt: [ 121 07-36-7]. 

C8HsNa03W M 355.965 
Reactive, air-sensitive. 

K salt: [ 62866-03-9]. 
CsH5K03W M 372.074 
Reactive, air-sensitive. 

Brunner, H. eta/, J. Organornet. Chern., 1976, 107, 307 (props) 
Tsutsui, M. eta/, J. Organornet. Chern., 1976, 116, 91 (props) 
lnorg. Synth., 1977, 17, 104 (synth) 
Nesmcyanov, A.N. eta/, J. Organornet. Chern., 1979,166,217 

(props) 
Malisch, W. eta/, Chern. Ber., 1980, 113, 3318 (props) 
Olgemuellcr, B. eta/, Chern. Ber., 1981, 114, 867 (props) 

CsH603 W W-00024 
Tricarbonyl( 7f5-2,4-cyclopentadien-1-yl)hydrotungsten, 9CI 

Hydridotricarbonyl ( 715 -cyclopentadienyl)tungsten. Cy­
clopentadienyltungsten tricarbonyl hydride 

256 

[ 12128-26-6] 
As Bromotricarbonyl(715-2,4-cyclopentadien-1-yl)­

tungsten, W -00018 with 

L=H 

M 333.984 
Yellow cryst. by subl. in vacuo. Mp 68.5-69.5°. 
Inorg. Synth., 1963, 7, 136 (synth) 
King, R.B. eta/, Jnorg. Chern., 1966,5, 1837 (synth) 



Faller, J.W. eta/, J. Chern. Soc., Chern. Commun., 1969,719 
(nmr) 

Johnson, B.F.G. eta/, J. Chern. Soc. (A), 1970, 1684 (ms) 
Kalck, P. eta/, J. Organomet. Chern., 1970, 24, 445. 
Keppie, S.A. eta/, J. Chern. Soc. (A), 1971, 3216 (synth, nmr) 
Davidson, G. eta/, J. Organomet. Chern., 1976, 120, 229 (ir, 

raman) 
McFarlane, H.C. eta/, J. Chern. Soc., Dalton Trans., 1976, 

1616 (nmr) 

CsH60sS2 W W-00025 
[Bis(methylthio)methylene]pentacarbonyltungsten, lOCI 

[76262-42-5] 

(OC)sW=C(SMeh 

M 430.102 
Red cryst. (pentane at -20°). Mp 63-5°. 
Angelici, R.J. eta/, J. Am. Chern. Soc., 1981, 103, 817 (synth, 

props) 

CsHtoiNOW W-00026 
( 715- 2,4-Cyclopentadien-1-yl)iodonitrosyl( 713- 2-propenyl)tu­

ngsten, lOCI 
'Y/ 3- A II ylcyclopentadieny liodoni trosy I tungsten 
[71341-42-9] 

M 446.928 

~ 
©-'\-NO 

I 

Orange-brown cryst. Mp 165° dec. 
Legzdins, P. eta/, lnorg. Chern., 1979,18,3268 (synth, cryst 

struct, nmr) 

CsH24W99 

Octamethyltungstate(2-), 9CI 

[WMes]ee 

M 304.128 (ion) 
Di-Li salt: [62337-31-9]. 

CsH24LhW M 318.010 
Yellow powder. 

W-00027 

Gayler, A.L. eta/, J. Organomet. Chern., 1975,85, C37. 
Gayler, A.L. eta/, J. Chern. Soc., Dalton Trans., 1976, 2235 

(synth, props) 

Csi20sW2 
Octacarbonyldi-#£-iododitungsten, 9CI 

[55405-97-5] 

oc co 
OC, I 'I ' I ,CO 

'W-' -'W' 
oc~ I 'I~ I 'co 

oc co 
M 845.592 
w-w bond length 2.155 A. 

W-00028 

Schmid, G. eta/, Chern. Her., 1975, 108, 260 (synth) 
Schmid, G. eta/, Chern. Ber., 1976, 109, 2148 (props, cryst 

struct) 

VV-00025 -VV-00031 

C9HNOtoW2 
Nonacarbonyl-#£-hydronitrosylditungsten, 9CI 

[40270-21-1] 

W-00029 

M 650.808 

co co 
oc" 1 _s:~o oc,, '/No 

w w 
oc~ I ~ / i "co 

CO H CO 

NO group axial, bent staggered struct. Orange cryst. 
(CH2Ch). Sol. common org. solvs. Mp 128-129.5°. 
Air-stable as solid but mod. air-sensitive in soln. 

Bau, R. eta/, J. Am. Chern. Soc., 1974,96,6621 (synth, cryst 
struct) 

King, R.B. eta/, Inorg. Chern., 1974, 13, 3038 (props) 
Angelici, R.J. eta/, lnorg. Chern., 1976, 15, 2397 (synth) 

C9Hs04WE9 W-00030 
Tetracarbonyl(715-2,4-cyclopentadien-1-yl)tungsten(l +) 

~ 
oc--W~co 
od 'co 

M 360.986 (ion) 
Hexafluorophosphate: [37668-41-0]. 

C9HsF604PW M 505.950 
Yellow powder (Me2CO/Et20). 

Fischer, E.O. eta/, Chern. Ber., 1962, 95, 249 (synth) 
Dub, M. Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., 1966, Vol. I (synth) 
Treichel, P.M. et al, Inorg. Chern., 1967,6, 1328. 
Treichel, P.M. eta/, J. Organomet. Chern., 1967,7,449 (synth) 
Nolte, M.J. eta/, J. Chern. Soc., Dalton Trans., 1978, 932. 

C9H603W W-00031 
( 716-Benzene )tricarbonyltungsten, 9CI 

Tricarbonylbenzenetungsten 

257 

[12128-53-9] 

M 345.995 

R CO 

~w~co lVJ .. 'co 
R=H 

Yellow air-stable cryst. Sol. org. solvs. Mp 140-5°. 
King, R.B. eta/, Jnorg. Chern., 1966, 5, 1837 (synth) 
Brown, D.A. eta/, J. Chern. Soc. (A), 1969, 1534 (struct) 
Pidcock, A. eta/, J. Chern. Soc. (A), 1969, 1604 (props) 
Pettit, R. eta/, J. Am. Chern. Soc., 1971, 93, 7087 (props) 
Mann, B.E., J. Chern. Soc., Dalton Trans., 1973,2012 (nmr) 
Lokshin, B.V. eta/, J. Organomet. Chern., 1975, 102, 535 

(props) 



C9H,CI02 W W-00032 
Dicarbonylchloro( f1 7 -cycloheptatrienylium )tungsten, 9CI 

Dicarbonylchlorotropyliumtungsten 
[ 59589-12-7] 

M 366.456 
King, R.B. eta/, lnorg. Chern., 1966,5, 1837 (synth) 
Hoch, G. eta/, Z. Naturforsch., B, 1976, 31, 294 (props) 
Powell, P. eta/, J. Organornet. Chern., 1978, 149, C1 (props) 

C9H1I02 W W-00033 
Dicarbonyl( f1 7 -cycloheptatrienylium)iodotunsten, 9CI 

Dicarbonyliodotropy/iumtungsten 
[ 12082-1 0-9] 

M 457.908 
Greenish-black cryst. Mp 185-91° dec. 
King, R.B. eta/, lnorg. Chern., 1966,5, 1837 (synth, ir, nrnr) 
Powell, P. eta/, J. Organornet. Chern., 1978, 149, Cl (props) 

C9Hs03 W W-00034 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl)methyltungsten, lOCI 

M ethy/tricarbonyl ( 715 -cyclopentadienyl) tungsten 
[12082-27-8] 
As Bromotricarbonyl( 715-2,4-cyclopentadien-1-yl )­

tungsten, W-00018 with 

L =Me 

M 348.010 
Lemon-yellowcryst. Mp 144.7-145.3°. 
Piper, T.S. eta/, J.lnorg. Nucl. Chern., 1956,3, 104 (synth, ir, 

prnr) 
Davidson, G. eta/, J. Organornet. Chern., 1976, 120, 229 (ir, 

raman) 
McFarlane, H.C. eta/, J. Chern. Soc., Dalton Trans., 1976, 

1616 (nrnr) 
Alt, H.G., J. Organornet. Chern., 1977, 124, 167 (synth) 
Severson, R.G. eta/, J. Organornet. Chern., 1978, 157, 173 

(synth, uv) 

C9HsOsSW W-00035 
Tricarbonyl( .,S-2,4-cyclopentadien-1-yl)methanesulfon­

yltungsten, lOCI 
Methanesu/fonyltricarbony/(715-cyclopentadienyl)tungs­
ten 
[52409-63-9] 
As Bromotricarbonyl(715-2,4-cyclopentadien-l-yl)­

tungsten, W-00018 with 

L = S02Me 

M 412.069 
Yellow cryst. Mp 176-9° dec. 
Kroll, J.O. eta/, J. Organornet. Chern., 1974, 66, 95 (synth, 

nrnr, ir) 
Lorenz, I.P. eta/, Z. Naturforsch., B, 1976, 31, 888 (synth) 
Severson, R.G. eta/, J. Am. Chern. Soc., 1979, 101, 877 (synth, 

nrnr) 

VV-00032 -VV-00040 

C9Hs06 W W-00036 
Pentacarbonyl(l-ethoxyethylidene)tungsten, SCI 

[25879-47-4] 

M 396.009 
Yellow cryst. (pentane). 
Aumann, R. eta/, Angew. Chern .. Int. Ed. Engl .. I 967, 6, 878 

(synth) 
Darensbourg, M.Y. et ai.Inorg. Chern .. 1970,9,32 (synth) 

C9HtoBrN04W W-00037 
Bromotetracarbonyl[(diethylamino)methylidyne]tungsten 

[60872-94-8] 

M 459.936 

oc\ ,co 
Br-W=:CNEt2 

oc' ~0 

Yellow cryst. Mp 47°. 
Fischer, E.O. eta/, J. Organornet. Chern .. 1974,65, C5J (synth, 

ir, nrnr) 

C9H100W W-00038 
Carbonyl( 715- 2,4-cyclopentadien-1-yiX 712-ethyne )methyltung­

sten, lOCI 
(Acetylene )carbonyl ( 115 -cyclopentadienyl)met hyltungst-
en 
[62798-73-6] 

M 318.027 
Cryst. Mp91°. 

co 
@-w/_Me 

~H 
H 

Alt, H.G., J. Organornet. Chern., 1977. 127, 349 (synth, ir, nrnr) 
Alt, H.G. eta/, Z. Naturforsch., B, 1977, 32, 144 (synth) 

C9HnCIN202W W-00039 
Bis( acetoni trite )dicarbony lchloro( 713-2-propeny l)tungsten, lOCI 

Bis( acetonitrile)( TJ 3-allyl)dicarbonylchlorotungsten 
[62680-77-7] 

M 398.501 
Yellow cryst. 

~ 
H,ccN:- I -~co 

'W' 
H3CCN~ I .... CO 

Cl 

Hayter, R.E., J. Organornet. Chern., 1968, 13, PI (synth) 
Hohmann, F., J. Organornet. Chern., 1977, 137, 315 (synth) 
Doyle, G., J. Organornet. Chern., 1978,150,67 (props) 
Brisdon, B.J. eta/, !nor g. Chirn. Acta, 1980, 40, 191 (props) 
Brisdon, B.J. eta/, Transition Met. Chern., 1981,6,83 (props) 

CtOH010W28 

Decacarbonyl-JL-hydroditungstate(l-) 
[ 19773-1 0-5] 

W-00040 
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M 648.812 (ion) 
Et4NE& salt adopts linear eclipsed struct. PPNE& salt 

adopts bent staggered struct. 
Tetraethylammonium salt: [12083-01-1]. 

CtsH2tNOtoW2 M 779.065 
Yell ow cryst. 

Bis(triphenylphosphine)iminium salt: [56172-01-1]. 
C46H3tN010P2W2 M 1187.399 
Yellow prisms (CH2Cb/Etz0). 

Hayter, R.G., J. Am. Chern. Soc., 1966,88, 4376 (synth) 
Gray, H.B. eta/, J. Am. Chern. Soc., 1975,97, 3073 (synth, ir) 
Wilson, R.D. eta/, J. Organomet. Chern., 1975, 91, C49 (cryst 

struct) 
Bau, R. eta/, Ace. Chern. Res., 1979,12, 176 (cryst struct) 

CtoH703WE& W-00041 
Tricarbonyl(7f-cycloheptatrienylium)tunsten(1 + ), 9CI 

Tricarbonyl( 717 -tropylium )tunsten(J +) 
[ 46238-46-4] 

[©-w~~r 
M 359.014 (ion) 
Tetrafluoroborate: [12083-17-9]. 

C10H7BF403W M 445.817 
Orange cryst. 

King, R.B. eta/, lnorg. Chern., 1966, 5, 1837 (synth, props) 
Kane-Maguire, L.A.P. eta/, J. Chern. Soc., Dalton Trans., 

1973, 1683 (props) 
Kane- Maguire, L.A.P. eta/, J. Organomet. Chern., 1975, 102, 

C4 (props) 
John, G.R. eta/, J. Organomet. Chern., 1976, 120, C47 (props) 
Ziegler, M.L. eta/, Z. Naturforsch., B, 1976,31,294 (props) 

CtoHs03W W-00042 
Tricarbony I[ ( 1 ,2,3,4,5,6-71 )-1 ,3,5-cy cloheptatriene ]tungsten, 

9CI 

[ 12128-81-3] 

M 360.D21 

D /co 
-w-co 

"co 

Air-stable red cryst. Sol. hydrocarbons. Sublimes. 
King, R.B. eta/, lnorg. Chern., 1966, 5, 1837 (synth) 
King, R.B. eta/, Inorg. Chern., 1971, 10, 1841 (props) 
Kreiter, C.G. eta/, Chern. Ber., 1975, 108, 1502 (nmr) 
Brown, D.L.S. eta/, J. Organomet. Chern., 1977, 142, 321 

(props) 
Fragala, I. eta/, J. Organomet. Chern., 1979,182,511 (pe) 
Gower, M. eta/, Inorg. Chim. Acta, 1979, 37, 79 (props) 

CtoHs03W W-00043 
Tricarbonyl[( 1,2,3,4,5,6-71 )-methyl benzene ]tungsten, 9CI 

Tricarbonyltoluenetungsten 
[12128-82-4] 
As ( 716- Benzene )tricarbonyltungsten, W -00031 with 

R =CH3 

M 360.021 

VV-00041 -VV-00047 

Yellow cryst. Mp 139-42° dec. Bp0,2 120° subl. 

King, R.B. eta/, Inorg. Chern., 1966,5, 1837 (synth) 
Kobayashi, H. eta/, Bull. Chern. Soc. Jpn., 1975,48, 1222 (ir) 

CtoHs04W W-00044 
Acetyltricarbonyl( 715-2,4-cyclopentadien-1-yl)tungsten, lOCI 

Tricarbonyl ( 71 5-2,4 -cyclopentadien-1-yl)acetyltungsten. 
Cyclopentadienyltricarbonylacetyltungsten 
[64666-36-0] 

M 376.021 
Yell ow cryst. 
Adams, R.D. eta/, Inorg. Chern., 1978, 17, 266 (synth, props) 

CtoH903WE& W-00045 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( 712-ethene )tung­

sten( 1 + ), I OCI 
Tricarbonyl ( 715-cyclopentadienyl) (ethylene)­
tungsten(]+) 

M 361.029 (ion) 
Tetrafluoroborate: [ 63079-59-4]. 

CtoH98F403W M 447.833 
Green cryst. 

Fischer, E.O. eta/, Chern. Ber., 1961,94, 1200 (synth) 
Knoth, W.H., Inorg. Chern., 1975,14, 1566 (synth,props) 

CtoHtoBrzW W-00046 
Dibromobis(71s-2,4-cyclopentadien-1-yl)tungsten, lOCI 

[12184-19-9] 

X= Br 

M 473.847 
Green cryst. Dec. at 250°. 
Cooper, R.L. eta/, J. Chern. Soc. (A), 1967, 1155 (synth) 

CtoHtoChOW W-00047 
Dichlorobis( 715-2,4-cyclopentadien-1-yl)oxotungsten, lOCI 

[53504-76-0] 
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W(O)Cb(71-C5H5)z 

M 400.944 
Green cryst. (pet. ether). 
Anand, S.P. eta/, J. Organomet. Chern., 1969, 17,423 (synth) 
Anand, S.P. eta/, J. Organomet. Chern., 1969, 19, 387; 1971, 28. 
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CtoHtoCizW W-00048 
Dichlorobis(775-2,4-cyclopentadien-1-yl)tungsten, lOCI 

[ 12184-26-8] 
As Dibromobis(7]5-2,4-cyclopentadien-1-yl)tungsten, W-

00046 with 

X =CI 

M 384.945 
Green cryst. Dec. at 250°. 
Cooper, R.L. eta/, J. Chern. Soc. (A), !967, !!55 (synth) 
Crabtree, R.H. eta/, J. Chern. Soc. (A), !97!, !350. 
Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., !972, !445. 
Lindsell, W.E., J. Chern. Soc., Dalton Trans., 1975, 2548. 
Bell, L.G. eta/, J. Organomet. Chern., !977, 135, !73. 
Dias, A.R. eta/, J. Organomet. Chern., !979, 175, !93. 

CtoHtoNzOsW W-00049 
Pentacarbonyl(1,3-dimethyl-2-imidazolidinylidene)tungsten, 

lOCI 

[64515-01-1] 

M 422.049 
White cryst. Mp 118°. 
Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1977, !283 

(synth, props, ir, nmr) 

CtoHtoOzW W-00050 
Dicarbonyl(f15- 2,4-cyclopentadien-1-yiX 173- 2-propenyl)tung­

sten 
1f-AIIyldicarbonyl-7r-cyclopentadienyltungsten, Bct 

[31811-41-3] 

op \ 
@-'X-) 

oc 
M 346.o38 
Yell ow air-stable cryst. 
Dub, M ., Organometallic Compounds, Springer-Verlag, Berlin, 

2nd Ed., !966, I. 
Davison, A. eta/, lnorg. Chern., !967, 6, 2!24 (synth, nmr, ir) 

CtoHnAsOJW W-00051 
Tricarbonyl( 775- 2,4-cyclopentadien-1-yiX dimethylarsino )tu­

ngsten, toct 
[52456-36-7] 
As Bromotricarbonyl{7]5-2,4-cyclopentadien-l-yl)tung­

sten, W-00018 with 

L = AsMez 

M 437.967 
Light-orange needles. Mp 69-70° (sealed tube). 
Malisch, W. eta/, Angew. Chern., Int. Ed. Engl., 1974, 13, 84 

(synth, ir, nmr) 
Panster, P. eta/, J. Organomet. Chern., 1977, 134, C32 (synth, 

props) 
Miiller, R. eta/, Chern. Ber., !977, 110,3910 (synth) 

VV-00048 - VV-00055 

CwHuLiW W-00052 
Bis( 175- 2,4-cyclopentadien-1-y l)hydro( tungsten )lithium 

M 321.988 
Tetrameric. Important synthetic intermediate. 
Tetramer: [53322-18-2]. 

C4oH44Li4W4 M 1287.952 
Yellow-brown cryst. Jnsol. aliphatic and aromatic hy­
drocarbons. Reacts with other solvs. inc. TH F. Dec. in 
air or H20. 

Prout, K. eta/, Acta Crystallogr., Sect. B. 1974, 30, 23!8 (cryst 
struct) 

Francis, B.R. eta/, J. Chern .. )'nc., Dalton Trans., 1976. 1339 
(synth, props) 

C10H 11 03SbW W-00053 
Tricarbonyl( 775- 2,4-cyclopentadien-1-y I)( dimethylstilbino )­

tungsten, lOCI 

[52571-36-5 J 

As Bromotricarbonyl( 71 5-2,4-cyclopcntadicn-1-yl)tung­
sten, W -00018 with 

M 484.795 
Cryst. Mp 64-6°. 

L = SbMe2 

Malisch, W. eta/, J. Organnmet. Chern., 1975, 99, 421 (synth, 
ir, nmr, ms) 

CwHu03TJW W-00054 
Tricarbonyl( 775- 2,4-cyclopentadien-1-yl )( dimethylthallium)­

tungsten, lOCI 

[ 66125-45-9 J 

M 567.428 
Mp 76-8° 

!>Toxic 
Walther, B. eta/, J. Organomet. Chern., 1978, 145, 285 (synth, 

ir, pmr) 

C10H 12W W-00055 
Bis(775-2,4-cyclopentadien-1-yl)dihydrotungsten, too 

Bis ( 775 -cyclopentadienyl)dihydridotungsten 
[1271-33-6] 

M 316.055 
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Yellow cryst. Mp 163-5°. 
Green, M.L.H. eta/, J. Chern. Soc., 1961,4854. 
Johnson, M.P. eta/, J. Am. Chern. Soc., 1966,88,301. 
Otsuka, S. eta/, J. Am. Chern. Soc., 1973,95,5091. 
Barefield, E.U. eta/, J. Organomet. Chern., 1974, 76, C50. 
Hoxmeier, R.J. eta/, Inorg. Chern., 1979,18,3453. 
Kochi, J.K. eta/, J. Am. Chern. Soc., 1980, 102, 208. 

CtoHuWe W-00056 
Dis( 7Js-2,4-cyclopentadien-1-yl)trihydrotungsten(1 + ), lOCI 

Bis( 1]5-cyclopentadienyl)trihydridotungsten(J +) 
[Ill 08-1 7 -I] 

M 317.063 (ion) 
Hexafluorophosphate: [11108-17-1]. 

C10HoF6PW M 462.027 
Characterised spectroscopically. 

Green, M.L.H. eta/, J. Chern. Soc., 1961,4854 (synth) 
Bau, R. eta/, J. Am. Chern. Soc., 1977, 99, 1775 (struct) 

C11HsBr04W W-00057 
Bromotetracarbonyl(phenylmethylidyne )tungsten, 9CI 

Bromotetracarbonylphenylcarbynetungsten 
[ 60872-93-7] 

M 464.912 

oc._ 1co 
X-W=CPh 
oc, \co 

X= Br 

Cryst. (CH 2C)zjpentane). 
Fischer, E.O. eta/, Chern. Ber., 1976, 109, 1673 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1977, 134, C37 

(synth) 

C11H5CI04W W-00058 
Tetracarbonylchloro(phenylmethylidyne )tungsten, 9CI 

Chlorotetracarbonylphenylcarbynetungsten 
(60873-00-9] 
As Bromotetracarbonyl (phenylmethylidyne )tungsten, 

W-00057 with 

X =CI 

M 420.461 
Light-yellow needle-like cryst. 
Huttner, G. eta/, Angew. Chern., Int. Ed. Engl., 1974, 13, 609 

(struct) 
Fischer, E.O. eta/, Chern. Ber., 1976, 109, 1673 (synth, nmr, ir, 

ms) 

C11 H 5104W W-00059 
Tetracarbonyliodo(phenylmethylidyne )tungsten, 9CI 

lodotetracarbonylphenylcarbynetungsten 
[ 60872-92-6] 
As Bromotetracarbonyl(phenylmethylidyne)tungsten, 

W-00057 with 

X= I 

W-00056- W-00063 

M511.913 
Cry st. (pentane). 
Huttner, G. eta/, Angew. Chern., Int. Ed. Engl., 1974, 13,609 

(struct) 
Fischer, E.O. eta/, Chern. Ber., 1976,109, 1673 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1977, 134, C37 

(synth) 

C11H80 3W W-00060 
Tricarbonyl[ ( 1 ,2,3,4,5,6-7] )-1,3,5, 7 -cyclooctatetraene ]tung­

sten, lOCI 

[ 121 08-95-1] 

M 372.o32 
Red cryst. 

0 
I w oc"' 1 'co 
co 

King, R.B. eta/, Inorg. Chern., 1966, 5, 1837 (synth) 
Holloway, C.E. eta/, J. Chern. Soc. (A), 1969, 931 (nmr) 
Mann, B. E. eta/, J. Chern. Soc., Dalton Trans., 1979, 1021 

(nmr) 
Laine, R.M., Transition Met. Chern., 1980, 5, 158 (synth) 

C11H80 4W W-00061 
((2,3,5,6-7] )-Bicyclo[2.2.1]hepta-2,5-diene ]tetracarbonyltung­

sten, 9CI 
Tetracarbony/(2 ,5-norbornadiene )tungsten, 8Cl. Norbor­
nadienetetracarbonyltungsten 
[ 12129-25-8] 

M 388.o32 
Yellow cryst. Mp 90-2°. Sublimes at 80°/0.1 mm. 
Bennett, M.A. eta/, J. Chern. Soc., 1961, 2037 (synth, ir) 
Fronzaglia, A. eta/, Inorg. Chern., 1966, 5, 1837 (synth, pmr, 

ir) 
Dobson, G.R., Inorg. Chern., 1969, 8, 90 (synth, ir) 
Mann, B.E., J. Chern. Soc., Dalton Trans., 1973, 2012 (cmr, ir) 

C11HtoOW W-00062 
Carbonylbis(7]5-2,4-cyclopentadien-1-yl)tungsten, lOCI 

[39333-44-3] 

@\ 
w-co 

(Q; 
M 342.049 
Green solid. Bpo.oo1 60° sub!. 
Thomas, J.L. eta/, J. Am. Chern. Soc., 1973,95, 1838 (synth) 
Brintzinger, H.H. eta/, J. Am. Chern. Soc., 1974, 96, 3694. 
Perutz, R.N. eta/, J. Chern. Soc., Chern. Commun., 1979, 742. 

C11H 14Ge03W W-00063 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)( trimethylgermyl)­

tungsten, 9CI 

[33306-93-3] 
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As Bromotricarbonyl(7]5-2,4-cyclopentadien-1-yl)tung­
sten, W-00018 with 

L = GeMe3 

M 450.670 
Yellow cryst. Mp 113-4°. Bp0.001 90° subl. 
Carrick, A. et a/, J. Chern. Soc. (A), 1968, 913. 
Cardin, D.J. eta/, J. Chern. Soc. (A), 1970, 2594 (synth) 
Keppie, S.A. eta/, J. Chern. Soc. (A), 1971, 3216 (synth) 

CnHt40~iW W-00064 
Tricarbonyl( 715- 2,4-cy clopentadien-1-y I)( trimethylsilyl)tung­

sten, 9CI 

[12282-35-8) 
As Bromotricarbonyl(7]5-2,4-cyclopentadien-l-yl)tung­

sten, W-00018 with 

L = SiMe3 

M 406.165 
Yellow-orange needles, air- and light-sensitive. Bp0.001 

100° subl. 
Cardin, D.J. eta/, J. Chern. Soc. (A), 1970, 2594 (synth) 
Hagen, A.P. eta/, Inorg. Chern., 1971, 10, 1657 (synth) 
Malisch, W. eta/, Chern. Ber., 1974,107,979 (synth) 

CuH1403SnW W-00065 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( trimethylstannyl)­

tungsten, 9CI 

[ 12093-29-71 
As Bromotricarbonyl( 7]5-2,4-cyclopentadien-1-yl)tung­

sten, W-00018 with 

L = SnMe3 

M 496.770 
Pale-yellow cryst. Mp 120°. 
Patil, H.R.H. eta/, lnorg. Chern., 1966,5, 1401 (synth) 
Carrick, A. eta/, J. Chern. Soc. (A), 1968,913 (synth) 
Cardin;D.J. eta/, J. Chern. Soc. (A), 1970, 2594 (synth) 
Keppie, S.A. eta/, J. Chern. Soc. (A), 1971, 3216 (synth) 

CuHn03P2W W-00066 
Tricarbonyl( 712-ethene )bis(trimethylphosphine )tungsten, lOCI 

[66496-24-0] 

M 448.091 
mer-trans-form 

Yellow cryst. 
Koemm, U. eta/, J. Organomet. Chern., 1978, 148, 179 (synth, 

nmr) 

CnH24CiJOPW W-00067 
Trichloro( l, 1-dimethylpropylidyne )( triethylphosphine ox ide­

O )tungsten, lOCI 

[78251-21-5) 

M 493.493 
Blue cryst. 
Wengrovius, J.H. eta/, J. Am. Chern. Soc., 1981, 103, 3932 

(synth, cmr, nmr) 

VV-00064 - VV-00071 

CuH28ChOP2W W-00068 
Dichloro(2,2-dimethylpropylidene )ox obis( trimethylphos­

phine)tungsten, lOCI 

[76603-92-4] 

M 493.045 
Olefin metathesis catalyst. 
Wengrovius, J.H. eta/, Organometallic~. 1982. 1, 148 (synth) 

CnHs04W W-00069 
Tetracarbonyl[( 1 ,2,5,6-7] )-1 ,3,5, 7 -cyclooctatetraene ]tung­

sten, lOCI 

[7 4468-66-9] 

M 400.043 
Red-orange cryst. Sol. hydrocarbons. 
Winstein, S., Chern. Soc., Spec. Pub/., 1967, 21, 5. 
Laine, R.M., Transition Met. Chern., 1980,5, 158 (synth) 

CnH1003W W-00070 
[(2,3,4,5,6, 7-7])8icyclo[ 6.1.0]nona-2,4,6-triene ]tricarbon­

yltungsten, 9CI 

[59714-56-6) 

M 386.059 

<(J co 
-w~co 

"co 

Salzer, A., J. Organomet. Chern., 1976, 117, 245 (synth, props) 

CnHn03W W-00071 
Tricarbonyl[ ( 1 ,2,3,4,5,6-7] )-1 ,3,5-trimethy I benzene ]tungsten, 

9CI 
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Tricarbonylmesity/enetungsten 
[ 12129-69-0) 

M 388.075 
Yellow cryst. Bp 1 140° subl. Dec. > 180°. 
Fischer, E.O. el a/, Chern. Ber., 1958,91,2763 (synth) 
King, R.B. eta/, lnorg. Chern., 1966,5, 1837. 
Kobayashi, H. eta/, Bull. Chern. Soc. Jpn., 1975,48, 1222 (ir) 
Brown, D.L.S. eta/, J. Organomet. Chern., 1977, 142, 321 

(props) 
Sennikov, P.E. eta/, J. Organomet. Chern., 1980. 190, 167. 



CuHu04W W-00072 
Tetracarbonyl[(1,2,5,6-71)-1,5-cyclooctadiene]tungsten, 'ICI 

[12129-70-3] 

M 404.074 
Fischer, E.O. eta/, Chern. Ber., 1959,92,2995 (synth) 
Leigh, G.J. eta/, J. Organomet. Chern., 1965,4,461 (synth) 
King, R.B. eta/, lnorg. Chern., 1966,5, 1837 (synth) 

CuHuW 
Bis( 716-benzene)tungsten, 'ICI 

[12089-23-5] 

M 340.077 
Green cryst. 

()w-Ql 

Fischer, E.O. eta/, Chern. Ber., 1960,93,2065 (synt) 

W-00073 

Skell, P.S. eta/, J. Am. Chern. Soc., 1974,96, 1945 (synth) 
Cloke, F.G.W. eta/, J. Chern. Soc., Chern. Commun., 1978,72 

(synth) 
Green, M.L.H., J. Organomet. Chern., 1980,200, 119 (synth) 

CuH14W W-00074 
Bis( 715-2,4-cyclopentadien-1-ylX 712-etbene)tungsten, 'ICI 

Dicyclopentadienyl (ethylene )tungsten 
[37343-06-9] 

M 342.093 
Orange cryst. Mp 176° dec. 
Thomas, J.L., J. Am. Chern. Soc., 1973,95, 1838 (synth) 
Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., 1974, 1324 

(synth) 
Green, M.L.H. eta/, J. Organomet. Chern., 1974,76,49 (props) 
Green, J.C. eta/, J. Chern. Soc., Dalton Trans., 1975,403 (pe) 

C uH ts03 TIW W-00075 
Tricarbonyl( 715·2,4-cyclopentadien-1-ylXdiethyltballium)tu­

ngsten 
[66125-46-0] 

M 595.482 

co 
/r::t__ vf,co 
~\'CO 

T1Et1 

Used in the synth. of tungsten carbonyls. Mp ll9-2l 0 • 

I> Toxic 
Walther, B. eta/, J. Organomet. Chern., 1978, 145,285 (synth, 

ir, nmr) 

W-00072- W-00079 

CuHtsWe W-00076 
Bis(715-2,4-cyclopentadien-1-y1X712-etbene)bydrotungsten(1 +) 

[37343-09-2] 

M 343.101 (ion) 
Hexafluorophosphate: [ 53770-66-4]. 

CnHtsF,PW M 488.065 
White cryst. 

Benfield, F.W.S., J. Chern. Soc., Dalton Trans., 1974, 1324 
(synth) 

CuHt,O:zW W-00077 
(Aceta to-0)[(1,2,3,4,5-71)-methylbenzene X 713·2-propen­

yl)tungsten, lOCI 
TJ 3-A//y/(acetato) -TJ 6 -toluenetungsten 
[78607-84-8] 

M 376.107 
Green, M.L.H., J. Organomet. Chern., 1980,200, 119 (synth) 

CuHts03W 
Tris[(3,4-71)-3-buten-2-one-O]tungsten, 8CI 

Tris(methyl vinyl ketone )tungsten 

W-00078 

[12178-34-6] 

~ pw:::r 
H3c)l_o·~A 'oAcH3 

H3C 
M 394.122 
Yellow cryst. (EtOAc); air-stable. Mp 137-40°. Bp0_1 90° 

sub!. 
King, R.B. eta/, lnorg. Chern., 1966,5, 1837 (synth, ir, ms, 

nmr) 
Moriarty, R.E. eta/, J. Chern. Soc., Chern. Commun., 1972, 

1242 (cryst struct) 

CuHtsW W-00079 
Tris( 71"-1,3-butadiene )tungsten 

[51733-16-5] 

263 

M 346.124 
Catalyses polym. of ethylene and butadiene. Yellow cryst. 

Darkens after I week in air. Sol. common org. solvs. 
Dec. at 130°. Trigonal prismatic struct. by analogy 
with corresponding Me deriv. 

Skell, P.S. eta/, J. Am. Chern. Soc., 1974,96,626 (synth, nmr, 
ms) 



Gansing, W. et a/, Angew. Chern., 1981, 93, 20 I. 

C13H5CIF12W W-00080 
Chloro( 715-2,4-cyclopentadien-l-yl)bis[ (2,3-71 )-1, 1,1,4,4,4-he­

xafluoro-2-butyne]tungsten, lOCI 
Bis [ bis(trifluoromethyl)acetylene ]chloro( cyclopentadi­
enyl)tungsten 
[54720-97-7] 

M 608.466 
Pale-yellow cryst. Mp 14 7°. 
Davidson, J.L. eta/, J. Chern. Soc., Dalton Trans., 1976, 738 

(synth, cryst struct) 
Davidson, J.L. eta/, J. Chern. Soc., Dalton Trans., 1977, 287, 

2246 (props) 
Davidson, J.L., J. Organomet. Chern., 1980, 186, Cl9 (props) 

C13H5CI04W W-00081 
Tetracarbonylchloro(3-phenyl-2-propynylidyne )tungsten, 9CI 

[55336-79-3) 

M 444.483 
Cryst. 

oc;, ,co 
ci-w=c-c=cPh 

oc' ~0 

Fischer, E.O. eta/, J. Organomet. Chern., 1974,81, C23 (synth, 
ir, nmr) 

C13Hs05W W-00082 
Pentacarbonyl[( 712-ethenyl)benzene ]tungsten, 9CI 

Pentacarbonyl ( 112-styrene )tunsten 
[60635-81-6) 

M 428.053 
Fischer, E.O. eta/, J. Organomet. Chern., 1976, 112, C59 

(synth) 

C 13H 80 6W W-00083 
Pentacarbonyl(methoxyphenylmethylene)tungsten, lOCI 

[37823-96-4) 

(OC) 5W=CPhOMe 

M 444.053 
Orange-red cryst. M p 59°. 
Fischer, E.O. eta/, Chern. Ber., 1967, 100, 2445 (synth) 
Casey, C.P. eta/, J. Organomet. Chern., 1974,77, 345 (props) 
Fischer, E.O. eta/, Chern. Ber., 1976, 109, 1673 (props) 
Casey, C.P. eta/, J. Am. Chern. Soc., 1977,99, 1651 (props) 
Fischer, E.O. eta/, Chern. Ber., 1977, 110, 1651 (props) 

W-00080- W-00087 

C 13Ht 5we W-00084 
Bis( '75-2,4-cyclopentadien-1-ylX f13-2-propenyl)tungsten(1 + ), 

9CI 

(TJ 3-A!lyl)bis(TJ5-cyclopentadienyl)tungsten( I+) 
[ 55650-02-7) 

M 355.112 (ion) 
Hexafluorophosphate: 

CnHtsf6PW M 500.076 
Orange cryst. 

Ephritikhine, M. eta/, J. Chern. Soc., Dalton Trans .. 1977, 1131 
(synth) 

C 13H 17we W-00085 
Bis( 715- 2,4-cyclopentadien-1-ylX 712-ethene )methyltungst­

en(1+), lOCI 

[53504-75-9] 

M 357.127 (ion) 
Hexajluorophosphate: [53504-75-9]. 

C 13H 17F6PW M 502.091 
Pale-yellow cryst. 

Benfield, F.W.S. eta/, J. Organomet. Chern., 1974, 76, 49 
(props) 

Benfield, F. W .S. eta/, J. Chern. Soc., Dalton Trans., 1974, 1324 
(.1ynth) 

Green, M.L.H. eta/. J. Chern. Soc., Dalton Trans .. f979, 262 
(props) 

Cooper, N.J. cia/, J. Chern. Soc., Dalton Trans .. 1979, 1121 
(props) 

W-00086 
Tricarbonylbis(diethylcarbamodithioato-S,S')tungsten, 100 

[72827-54-4) 

M 564.403 

OC CO S Et "-'/)--/ oc-w : N , "s-' \ s' s Et y 
N 

Et.....- 'Et 

?-Coordinate tungsten. Orange-red eryst. turning green 
on exp. to air for several days. Loses CO reversibly in 
vacuo. 

Templeton, .I.L. eta/, lnorg. Chem .. 19XO, 9, 1753 (synth, ir, 
pmr. cmr, cryst struct) 

C 13H 210 4PW88 W-00087 
Tetracarbonyl( triisopropylphosphine )tungstate(2-) 

Tetracarbonyl[tris( 1-methylethyl)phosphine ]­
tungsten(2-) 
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[79135-08-3] 

(OC)4 WP[CH(CH3)z]J99 

M 456.130 (ion) 
Di-Na salt: 

C13H21Na04PW M 479.120 
Thermally unstable orange soln. in THF. 

Cooper, N.J. eta/, Organometal/ics, 1982,1,215 (synth) 

CoH37CIP4W W-00088 
Chloromethylidynetetrakis(trimethylphosphine)tungsten, lOCI 

[76642-46-1] 

M 536.633 
Orange-yellow cryst. 
Sharp, P.R. et al, J. Am. Chern. Soc., 1981,103,965 (synth, 

nmr,props) 

Ct4HtoCh04W2 W-00089 
Tetracarbonyldichlorobis( 715- 2,4-cyclopentadien-1-yl)ditung­

sten, set 
[51185-44-5] 

[WCI(COh(CsHs)h 

M 680.837 
Obt. by photochemical dec. of (C5H5)W(COhCI. Not 

isol.; identified spectroscopically in soln. 
Ali, L.H. eta/, J. Chern. Soc., Dalton Trans., 1973, 1475 (synth, 

props, uv) 
Allen, D.M. et al. J. Chern. Soc., Dalton Trans., 1973, 1899. 
Allen, D.M. eta/, Inorg. Chim. Acta, 1977,21, 191 (ir) 

Ct4Hto04W2 W-00090 
Tetracarbonylbis( 715- 2,4-cyclopentadien-1-yl)ditungsten, tOCI 

[ 62853-03-6] 

M 609.931 
Sol. hydrocarbons, CHCI3. Not obt. pure. ir vco 1885, 

1830 cm- 1 (isooctane). 
Ginley, D.S. eta/, Jnorg. Chim. Acta, 1977, 23, 85 (synth, pmr, 

ir) 

Ct4Hn02W W-00091 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yiX 713-6-metbylene-

2,4-cyclohexadien-1-yl)tungsten, lOCI 

[68349-04-2] 

~ oc-;v~ 
oc 

M 396.098 

W-00088- W-00095 

Orange-brown cryst. Mp I 03-5°. 
Cotton, F.A. eta/, J. Am. Chern. Soc., 1969,91, 1339 (synth, 

nmr) 
Severson, R.G. eta/, J. Organomet. Chern., 1978, 157, 173. 

Ct4Ht6Nwe W-00092 
( Cyanomethyl)bis( 715- 2,4-cyclopentadien-1-yiX 712-ethene )tun­

s ten( I+) 
[71191-62-3] 

M 382.137 (ion) 
Hexafluorophosphate: [71191-63-4]. 

C14H16F6NPW M 527.101 
Yellow-brown cryst. 

Benfield, F.W.S. eta/, J. Organomet. Chern., 1974,76,49 
(props) 

Green, M.L.H. eta/, J. Chern. Soc., Dalton Trans., 1979, 262 
(synth) 

Ct4Ht602W W-00093 
Dicarbonylbis[ ( 1 ,2,3,4-71 )-1 ,3-cyclohexadiene ]tungsten, 9CI 

[12131-26-9] 

M 400.129 
Red cryst. 
King, R.B. eta/, Inorg. Chern., 1966, 5, 1837 (synth) 
King, R.B. eta/, Inorg. Chern., 1974, 13, 74 (props) 

Ct~t6W W-00094 
Dis[ (1,2,3,4,5,6-77 )methyl benzene ]tungsten, lOCI 

Bis( TJ6-toluene )tungsten 
[52346-44-8] 

M368.130 
Green cryst. 
Cloke, F.G. W. et a/, J. Chern. Soc., Chern. Commun., 1978, 72 

(synth) 
Green, M.L.H., J. Organomet. Chern., 1980, 200, 119 (synth) 

Ct4Hl7owe w-ooo95 
Dis[ (2,3-71 )-2-butyne ]carbonyl( 715- 2,4-cy clopentadien-

1-yl)tungsten(l + ), lOCI 
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Carbonyl ( TJ 5 -cyclopent adienyl) ( dimet h y I acetylene) tung­
sten 
[74380-93-1] 

M 385.138 (ion) 
Hexafluorophosphate: [74380-94-2]. 



Ct4Ht7F60PW M 530.102 
Yellow cryst. (CHzClz/EtzO). 

Beck, W. eta/, Z. Naturforsch., B, 1978,33, 1214 (synth) 
Watson, P.L. eta/, J. Am. Chern. Soc., 1980, 102, 2698 (synth) 

C14H2oN404W W-00096 
Tetracarbonylbis( 1,3-dimethyl-2-imidazolidinylidene )tung­

sten, lOCI 

[64514-96-1] 

M 492.186 
cis-form 

Yellow cryst. Sol. CHCb, Me2CO. Mp 278° dec. 
trans-form 

Orange-red cryst. Sol. CHC13. Isom. to cis-form at 160-
800. 

Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1977, 1283 
(synth, pmr) 

Ct4H22I04PW W-00097 
Carbonyl( 117 -cycloheptatrienylium)iodo( triethyl phosphite)­

tungsten, 9CI 
Carbonyliodo(triethyl phosphite)( tropylium )tungsten 
[36580-33-3] 

M 596.054 
Light-green cryst. Mp 78-80°. 
Beall, T.W. eta/, lnorg. Chern., 1972,11,915 (synth, ir, nmr) 

CtsHsN304W19 W-00098 
Tricarbonylnitrosyl(1, 1 0-phenanthroline-Nl ,NI0)tung-

sten( 1 + ), lOCI 

[63890-73-3] 

M 478.096 (ion) 
mer-form 

Hexafluorophosphate: [ 63890-7 4-4]. 
CtsHsF6N3P04W M 623.060 
Air-stable orange solid. Sol. Me2CO, CH2Ciz. 

Connelly, N.G. eta/, J. Chern. Soc., Dalton Trans., 1977,925 
(synth, props) 

VV-00096 - VV-00102 

W-00099 
Bromotetracarbonyl( ferroceniumy lmethylidyne )tungsten, 9CI 

Bromotetracarbonyl (jerrocenylmet h ylidyne )tungsten 
(68830-04-6] 

M 572.835 
trans-form [ 65230-41-3] 

Raspberry-red cry st. Stable at r. t. in the solid state for 
several hours even on exp. to air. In soln. dec. slowly 
>-1 0°. Spar. sol. hexane, sol. CH 2Ciz, Me2CO, other 
polar solvs. Mp >70° dec. Diamagnetic. 

Fischer, E.O. eta/, Chern. Ber., 1977,110, 3397; 1978, Ill, 
3530 (synth, ir, pmr) 

C1sH9Br04RuW W-00100 
Bromotetracarbonyl(ruthenocenylmethylidyne)tungsten, lOCI 

M618.058 

0~ fO 
@-Ru-@-c~:w-x 

oc ~0 
X= Br 

trans-form [75293-20-8) 
Bright-yellow powder. Mp >-5° dec. 
Fischer, E.O. eta/, J. Organomet. Chern., 1980, 191, 261 (synth, 

ir, ms, cmr, pmr) 

CtsH9CI04RuW W-00101 
Tetracarbonylchloro(ruthenocenomethylidyne)tungsten, lOCI 

As Bromotetracarbonyl(ruthenocenylmethylidyne)tung-
sten, W -00 I 00 with 

X= Cl 

M 573.607 
trans-form 

Bright-yellow. 
Fischer, E.O. eta/, J. Organomet. Chern., 1980, 191.261. 

CtsHtoFeOsW W-00102 
Tricarbonyl( 715- 2,4-cyclopentdien-1-yl){ dicarbonyl( .,s_ 2,4-

cyclopentadien-1-yl)iron ]tungsten, lOCI 
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Pentacarbonylbis( TJ 5- 2 ,4-cyclopentadien-1-yl)irontungs­
ten 
[64041-01-6) 

M 509.938 

oc co fQ\ 
\1 w 
W-Fe-CO 
I \ co co 

Red cryst. (CH2Ciz/hexane). Mp 220° dec. (softens ca. 
150°). 

Pandey, V.N., Inorg. Chim. Acta, 1977,23, L26 (synth, ir) 
Abrahamson, H.B. eta/, lnorg. Chern., 1978,17, 1003 (synth, 

ir,pmr, uv) 
Madach, T eta/, Chern. Ber., 1980, I 13, 2675 (ir, pmr) 



CtsH13CIN202W W-00103 
(2,2'-Bipyridine-N,N')dicarbonylchloro( ~-2-propenyl)tung­

sten 
-rr-A/ly/(2 ,2'-bipyridine )dicarbonylch/orotungsten, 8CI 

[12245-58-8] 

M 472.583 
Air-stable maroon cryst. Sl. sol. polar solvs., insol. 

nonpolar solvs. 
Hull, C.G. eta/, J. Organomet. Chern., 1967,9, 519 (synth, 

pmr, ir) 
Brisdon, B.J. eta/, J. Chern. Soc., Dalton Trans., 1975, 1999 

(synth) 

CtsHt,BN602W W-00104 
Dicarbonyl[hydrotris(pyrazolato )borato(1-)]( '73-2-methyl­

propenyl)tungsten 
Dicarbonyl[hydrotris(pyrazolato )borato(J-)] (2-me­
thy/--rr-a/ly/)tungsten, 8CI 

[ 12242-63-6] 

01 
N-N CH3 

/01\X 
H-B-N-N-W-co 

\ /'co 
(§) 

M 507.998 
Yellow air-stable cryst. 
Trofimenko, S., J. Am. Chern. Soc., 1967,89, 3904; 1969,91, 

558 (synth, props) 

CtsHts03W W-00105 
Tricarbonyl[( 1,2,3,4,5,6-'1 )-hexamethylbenzene ]tungsten, 9CI 

[33505-53-2] 

M 430.155 
Pale-yellow cryst. 

* /co 
w-co 

"co 

Manuel, T.A. eta/, Chern. Ind. (London), 1960,231 
Stiddard, M.H.B. eta/, J. Chern. Soc. (A), 1969,2355 (synth) 
Muetterties, E.L. eta/, J. Organomet. Chern., 1979, 178, 197 

(synth) 

Ct6HtoF60..S2W2 W-00106 
Tetracarbonylbis( 715- 2,4-cyclopentadien-1-y l)bis[~t-( trifluo­

romethanethiolato)]ditungsten, 8CI 

[12771-97-0] 

M 812.063 

W-00103 - W-00109 

Apparently not well characterised. 
Havlin, R. eta/, Z. Naturforsch., B, 1966, 21, 1108 (synth) 
Davidson, J .L. et a/, J. Chern. Soc., Dalton Trans., 1972, I 07 

(synth) 
Watkins, D.O. eta/, J. Organomet. Chern., 1975, 102, 71. 

Ct6Hto06W2 W-00107 
Hexacarbonylbis( '75-2,4-cyclopentadien-1-yl)ditungsten, 9CI 

Hexacarbonylbis(f15-2,4-cyclopentadien-l-yl)ditungst­
en, 9CI. Bis(cyclopentadienyltricarbonyltungsten). Bis-
( cyclopentadienyl) hexacarbonylditungsten 
[ 12566-66-4] 

M 665.951 

iNI oc co "V'( I/ 
oc-;r-~ 
oc co Q; 

Purple-red cryst. Mp 240-2° dec. 
Wilkinson, G., J. Am. Chern. Soc., 1954, 76, 209 (synth) 
Davison, A. et a/, J. Chern. Soc., 1962, 3653 (ir, pmr) 
Parker, D.J., J. Chern. Soc. (A), 1970, 1382 (ir) 
Barnett, R.W. eta/, J. Organomet. Chern., 1972,44, I (rev) 
Adams, R.D. eta/, Inorg. Chern., 1974, 13, 1086 (cryst struct, 

pmr) 
Wrighton, M.S. eta/, Pure Appl. Chern., 1975,41,671 (uv) 
Ginley, D.S. eta/, Inorg. Chim. Acta, 1977,23,85 (synth, 

props) 
Birdwhistell, R. eta/, J. Organomet. Chern., 1978, 157,239 

(synth) 

Ct~t6W W-00108 
Bis( .,s.2,4-cyclopentadien-1-yl)hydrophenyltungsten, lOCI 

Bis(f15-cyclopentadienyl)hydrido(phenyl)tungsten 
[11077-71-7] 

M 392.152 
Orange needles. 
Green, M.L.H. Pure App/. Chern., 1978, 50, 27 (synth) 
Berry, M. eta/, J. Chern. Soc., Dalton Trans., 1979, 1950 

(synth) 
Cooper, N.J. eta/, J. Chern. Soc., Dalton Trans., 1979, 1557 

(synth) 

C1~23N02W W-00109 
Dicarbonyl( .,S-2,4-cyclopentadien-1-yl)(2,2,4,4-tetramethyl-

3-pentaniminato )tungsten, 9CI 

[3261 0-90-5] 

M 445.213 
Deep-blue cryst. Mp 120-1 o dec. Bp0.001 100° sub!. 
Kilner, M. eta/, J. Chern. Soc. (A), 1971,292 (synth, ir, ms) 
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Inglis, T. eta/, J. Chern. Soc., Dalton Trans., 1976, 562. 

Ct~360sW W-00110 
Tetrakis(2-methyl-2-propanolato)oxotungsten, lOCI 

Tetra-tert-butoxyoxotungsten 

[58832-09-0] 

M 492.307 
Wengrovius, J.H. eta/, Organometal/ics, 1982, I, 148 (synth, 

props) 

CtsHtoOsW 
Pentacarbonyl(diphenylmethylene )tungsten, 9CI 

[50276-12-5] 

(OC)sW=CPhz 

M 490.124 
Black cryst. (pentane). Mp 65-6°. 

W-00111 

Casey, C.P. eta/, J. Am. Chern. Soc., 1973,95, 5833; 1974,96, 
7808; 1977,99,2127,2533 (synth,props, cryst struct) 

Fischer, E.O. eta/, Chern. Ber., 1977, llO, 3842 (props) 

CtsHt4FeOzW W-00112 
Dicarbonyl(fl5-2,4-cyclopentadien-1-yiXferrocenylmethyli­

dyne)tungsten, lOCI 

[65230-44-6] 

co 
@-Fe-@-c=f-@ 

co 
M 502.004 
Bright-red cryst. (pentane). Spar. sol. nonpolar solvs. Mp 

112°. 
Fischer, E.O. et al, Chern. Ber., 1977, llO, 3397; 1978, Ill, 

3530 (synth, ir,pmr, cmr, ms) 

CtsHt4Fe03W W-00113 
Tricarbonyl(.,S-2,4-cyclopentadien-1-yl)ferrocenyltungsten, 

9CI 
11'-Cyc/opentadieny/-u-ferrocenyltungsten tricarbonyl 

[52472-04-5] 

co 
@-~~Fe-@ 

co 
M 518.004 
Bright-orange air stable cryst. (CH2Ch/heptane). Mp 

173-5° (170-3°). 
Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1973, 2796 (synth, ir, pmr) 
Pannell, K.H. eta/, lnorg. Chern., 1976, IS, 2671 (synth, ir) 

W-00110 - W-00118 

C1sHt4Fe06W W-00114 
Pentacarbonyl( ethoxyferrocenylmethylene )tungsten, 9CI 

[ E t hoxyferrocenylcarbene ]pentacarbonyl tungsten 

[34691-66-2) 

@-Fe-@-T=W(C0)5 

OEt 
M 566.002 
Dark-brown needles (Et20/hexane). Mp 155-6°. 
Connor, J.A. eta/, J. Chern. Soc .• Dalton Trans., 1972, 1470 

(synth, prnr. ir, uv, ms) 

CtsHt403W W-00115 
Tricarbonyl[(1 ,2,3,4,5,6-7J)-7 -( 1-phenylethylidene )-1 ,3,5-cy­

cloheptatriene ]tungsten, 9CI 
Tricarbonyl ( 8 -phenyl-8 -methyl heptafulvene )tungsten 

[52471-95-1) 

M 462.157 

Hoc Ph /co 
-w-co 

'co 

Not isol.; observed spectroscopically in situ. 

Howell, J.A.S. et al, J. Chern. Soc., Dalton Trans., 1974,293 
(synth) 

CtsHt406RuW W-00116 
Penta carbonyl( ethoxyruthenocenylmethylene)tungsten, lOCI 

[75280-67-0) 

M 611.225 

co 
@- -@- !/CO Ru Q C=W;::::-CO 

I \ CO EtO CO 
Orange-red cryst. (CH2C)z/hexane). Mp 142°. 
Fischer, E.O. eta/, J. Organornet. Chern., 1980, I91, 261 (synth, 

ir, rns, prnr, crnr, struct) 

CtsHtsEr03W W-00117 
[#£·(Carbonyl-C, 0) ]bis( 715- 2,4-cyclopentadien-1-yl)[ dicarbon­

yl( 775- 2,4-cyclopentadien-1-yl)tungsten ]erbium 
[39477-06-0] 

(CsHshErW(CsHs)(COh 

M 630.425 
Nitrosylated by N-methyl-N-nitroso-p-toluenesulfonam­

ide to afford (C5H5)W(CO)zNO. Sol. THF, DMSO. 
Air- and moisture-sensitive. Dec. >220°. 

Crease, A. E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

CtsHts03WYb W-00118 
[#'-( Carbonyi-C, O)]bis( 775- 2,4-cyclopentadien-1-yl)[ dicarbon­

yl( 775- 2,4-cyclopentadien-1-yl)tungsten ]ytterbium 
[39477-07-1] 

(CsHsh YbW(CsHs)(COh 
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M 636.205 
Nitrosylated by N-methyl-N-nitroso-p-toluenesulfonam­

ide to afford (C5H 5)W(COhNO. Golden cryst. Sol. 
THF, DMSO. Mp >220° dec. Air- and moisture-sen­
sitive. 

Crease, A.E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

CtsH2102PW W-00119 
Carbonyl( 715- 2,4-cyclopentadien-1-yl)[(1,2-71 )( 4-methylphen­

yl)oxoethenyl](trimethylphosphine)tungsten, lOCI 

[61202-59-3] 

M 484.186 
172-Ketenyl complex. Brick-red cryst. 
Kreiss!, F.R. eta/, Chern. Ber., 1977,110, 3782; 1979,112,3376 

(synth, ir, nmr) 

CtsH46N4W2 W-00120 
Dimethyltetrakis( N-dimethylamino )ditungsten 

Bis (methyl)tetrakis (N -methylmethanaminato )ditungst­
en, lOCI 

[72286-69-2] 

M 686.288 
Red cryst. 
Chisholm, M.H. eta/, J. Am. Chern. Soc., 1976,98, 6393 

(synth) 
Chisholm, M.H. eta/, Inorg. Chern., 1977,16,320,603 (ms, 

cryst struct, props) 
Chisholm, M.H. eta/, J. Am. Chern. Soc., 1979, 101,6784. 

Ct9H14Fe04W W-00121 
Tricarbonyl( 715- 2,4-cy clopentadien-1-y I)( ferroceny lcarbony I)­

tungsten, 9CI 
7r-Cyclopentadienyl-a-ferrocenoyltungsten tricarbonyl 
[52680-31-6] 

co 
@-~~~0co-@-Fe-@ 

M 546.014 
Bright-orange air-stable cryst. (heptane or CH2Ch/ 

hexane). Mp 147° dec. Decarbonylates at 130° to 
Tricarbonyl( 115-2,4-cyclopentadien-J-yl)ferrocenyltun­
gsten, W-00113. 

Nesmeyanov, A.N. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 
1973, 2796 (synth, ir, pmr) 

Pannell, K.H. eta/, Inorg. Chern., 1976, 15, 2671 (synth, ms, ir, 
pmr) 

VV-00119 -VV-00124 

Ct9HtsN302W W-00122 
Dicarbonyl( .,s. 2,4-cyclopentadien-1-yl)( 1,3-diphenyltriazen­

ato-Nl,NJ)tungsten, lOCI 
Dicarbonyl ( 1 ,3 -diphenyl-1-triazenato-N 1, N 3) ( 1]5-cy­
clopentadienyl)tungsten 
[63641-12-3] 

M 501.196 
Red-orangecryst. (CH2Ch/hexane). Mp 107-9° dec. 
Pfeiff.,r, E. eta/, J. Organomet. Chern., 1976, 105, 371 (synth) 
King, R.B. eta/, Inorg. Chern., 1977,16,1164,2648 (synth, 

props) 

Ct9H2402PWEB W-00123 
Dicarbonyl( dimethylphenylphosphine )hydro[ ( 1 ,2,3,4,5,6-

71't-1,3,5-trimethylbenzene]tunsten(1 + ), lOCI 
Dicarbonyl ( dimet h ylphenylphos phine) h ydri do ( mes i ty 1-
ene )tungsten(l +) 
[64426-76-2] 

[ CH3 PMe2Ph l al 

H3cr0Jrn3~{~~ 
M 499.221 (ion) 
Trifluoromethanesulfonate: [ 64426-77-3]. 

C2oH24F30sPSW M 648.286 
Observed in soln. by nmr. 

Flood, T.C. eta/, J. Am. Chern. Soc., 1977, 99,4334 (synth, 
nmr) 

Ct9H3oOW 
Carbonyltris(3-hexyne)tungsten, SCI 

[ 121 31-66-7] 

W-00124 
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M 458.295 
Pale-yellow cryst. M p 55-6°. 
Tate, D.P. et a/, J. Am. Chern. Soc., 1963, 85, 217 4; 1964, 86, 

3261 (synth, ir, nmr) 
King, R.B., Jnorg. Chern., 1968,7, 1044 (struct) 



C2oHtsN02W W-00125 
Dicarbonyi(.,S-2,4-cyclopentadien-1-ylXa-phenylbenzenem­

ethaniminato)tungsten, 9CI 

[31833-59-7] 

M 485.194 

Ph,C_....Ph 

II 
N ,CO 
'w' 

@""'co 

Green-black dichroic cryst. (toluene/hexane). Mp I 10-
2o. 

Farmery, K. eta/, J. Chem. Soc. (A), 1970, 2279 (synth, ir, ms) 
Keable, H.R. eta/, J. Chem. Soc., Dalton Trans., 1972, 153; 

1974,639 (synth, props) 

CwHtsOJTIW W-00126 
Tricarbonyl( fl5-2,4-cyclopentadien-1-ylXdiphenylthallium)­

tungsten 
[66125-42-6] 

M 691.570 
Mp 38-40°. 

I> Toxic 

co 
~ vJ....-co 
'-~\'CO 

T1Ph2 

Walther, B. eta/, J. Organomet. Chem., 1978, 145,285 (synth, 
ir) 

CwHt~sWl W-00127 
Tetracarbonylbis(.,S-2,4-cyclopentadien-1-yl}{#£-[(2,3-

fl:2,3-fl)-dimethyl-2-butynedioate ]]ditungsten, lOCI 

[62303-78-0] 

MeOOG,~cOOMe 

oc, /\ _@ 
W=W 

OC~ I~CO 
~ co 

M 752.042 
Air-stable red solid. Mp 188-90° dec. (under N 2). Struct. 

by analogy with unsubst. acetylene analogue. 
Maine, R.M. eta/, J. Organomet. Chem., 1977, 124,29 (synth, 

ir, cmr,pmr, uv, ms) 
Finnimore, S.R. eta/, J. Chem. Soc., Chem. Commun., 1980, 

411 (synth) 

CwHt9Dy03W W-00128 
IP-(Carbonyl-C,O))bis[(1,2,3,4,5-fl)-1-methyl-2,4-cyclopen­

tadien-1·ylldicarbonyi(.,S-2,4-cyclopentadien-1-yl)tung­
sten]dysprosium 

(H3CCsH4hDyW ( CsHs) ( CO)J 

M 653.718 
Nitrosylated by N-methyl-N-nitroso-p-toluenesulfonam­

ide to give (CsHs)W(COhNO. Sol. THF, DMSO. Mp 
>220° dec. Air- and moisture-sensitive. 

Crease, A.E. et ai,J. Chem. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

W-00125- W-00132 

C2oHt9Ho03W W-00129 
[~&-(Carbonyi-C, O)]bis[(1,2,3,4,5-fl )-1-methyl-2,4-cyclopen­

tadien-1-ylf dicarbonyl( fls-2,4-cyclopentadien-1-yl)tung­
sten ]holmium 
[39477-08-2] 

M 656.149 
Nitrosylated by N-methyi-N-nitroso-p-toluenesulfonam­

ide to give (C5H 5)2W(COhNO. Sol. THF, DMSO. 
Mp >220° dec. Air- and moisture-sensitive. 

Crease, A.E. eta/, J. Chem. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

C2oH23W2e W-00130 
Tetrakis( '75-2,4-cyclopentadien-1-yl)-~&-hydrodihydroditung­

sten( 1 + ), lOCI 
Tetrakis ( 715 -cyclopent adieny/)- J.l.-h ydridodih ydridoditu­
ngsten(l +) 
[72932-64-0] 

M 631.102 (ion) 
Perchlorate: [72932-65- I]. 

C2oH23CI04W2 M 730.552 
Dark-purple cryst. 

Klinger, R.J. eta/, J. Am. Chern. Soc., 1980, 102, 208 (synth, 
cryst struct) 

C2oH48N4W2 W-00131 
Bis[~&-[2-methyl-2-propanaminato(2-) ]]bis[2-methyl-2-pro­

panaminato(2-) ]tetramethylditungsten, lOCI 
Tetrakis ( tert -butylaminato )tetramet h yldi tungsten 

[73448-07-4] 

M 712.326 
Air-sensitive, red-orange cryst. Sol. hexane. 
Nugent, W.A. eta/, J. Am. Chern. Soc., 1980, 102, 1759 (synth) 
Thorn, D.L. eta/, J. Am. Chern. Soc .. 1981, 103, 357 (struct) 

C21Ht403W W-00132 
Tricarbonyl( diphenylmethylidenecyclopentadiene )tungsten 

Tricarbonyl [ ( TJ6 -2 ,4-cyclopentadien-1-y/idenephenyl­
methyl)benzene ]tungsten, lOCI. Tricarbonyldiphenylful­
venetungsten 
[63882-22-4] 

M 498.190 
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Violet needles. M p 215 °. 
Edelmann, F. eta!, J. Organornet. Chern., 1977, 134, 31 (synth) 

C2tHtsCIN04PW W-00133 
Tricarbonylchloronitrosyl(triphenylphosphine)tungsten, 9CI 

[ 42536-19-6] 

(OCh WCI(NO)PPh3 

M 595.631 
Meridonal, but complete stereochemistry not known. Y el­

low solid. Sol. common org. solvs. 
Colton, R. eta!, Aust. J. Chern., 1973, 26, 1087 (synth, ir, prnr) 

C21H2403W W-00134 
Tricarbonyl( 776-octamethylnaphthalene )tungsten 

[79391-58-5] 

M 508.269 
Bright-orange cryst. (CH2C\zjhexane). 
Hull, J.W. eta!, Organornetallics, 1982, I, 264 (synth, struct) 

C21H2s02P2W W-00135 
Carbonyl( 775- 2,4-cyclopentadien-1-yl)[1 ,2-ethanediylbis( di­

methylphosphine )]-P,P'][ ( 4-methylphenyl)oxoethenyl]tu­
ngsten, lOCI 

[75899-98-8] 

M 558.249 
17'-Ketenyl complex. Yell ow cryst. 
Kreiss!, F.R. eta!, Chern. Ber., 1980, 113, 3377 (synth) 

C22HtoOtoPW6 W-00136 
Decacarbonyl(~t-diphenylphosphido)ditungstate(1-) 

[80049-78-1] 

[(OC)sW-PPh2-W(C0)5]e 

M 649.139 (ion) 
K salt: 

CzzHtoKOtoPW M 688.237 
No phys. props. reported. 

Keiter, R.L., Organornetallics, 1982, I, 409 (synth) 

W-00133 - W-00140 

C23HtsBr04SiW W-00137 
Bromotetracarbonyl[ ( triphenylsilyl)methylidyne ]tungsten, 

lOCI 
Bromotetracarbonyltriphenylsilylcarbynetungsten 
[ 62319-82-8] 

M 647.209 

oc;, 1co 
Br-W=:CSiPh3 
oc' ~co 

Ivory cryst. (CH2C\z/pentane at -78°). Dec. >ca. 65°. 
Fischer, E.O. eta!, Angew. Chern., Int. Ed. Engl., 1977, 16, 401 

(synth, ir, nrnr) 

C24H1406W2 W-00138 
Hexacarbonylbis[(1,2,3,3a, 7 a-17)-1 H-inden-1-yl)ditungsten, 

lOCI 
Hexacarbonylbis ( 175 -indenyl)tungsten. 
[68586-58-3] 

oc, @() 
oc-w=w-co (jfiJ 'co 

M 766.071 
Cryst. (CH2Cb/heptane). Mp 204-5° dec. 
Birdwhistell, R. eta!, J. Organornet. Chern., 1978, 157, 239 

(synth, props) 
Nesmeyanov, A.N. eta/, J. Organornet. Chern., 1978,159, 189 

(synth, props) 

C24H17P04W W-00139 
Tetracarbonyl[2-( 772-ethenyl)phenyldiphenylphosphine-P]­

tungsten, 9CI 

[12290-83-4] 

M 584.220 
Yell ow cryst. M p 160-7 5° dec. 
Bennett, M.A. et al, J. Organornet. Chern., 1967, 10, 301; 1973, 

51, 289 (synth) 

C24H2oN02PW W-00140 
Carbonyl( 775- 2,4-cyclopentadien-1-yl)nitrosyl(triphenylphos­

phine )tungsten, SCI 
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[33113-68-7] 

M 569.251 
Solid. Mp 222-4°. 
Brunner, H., Chern. Ber., 1969, 102, 305 (synth, props) 
Brunner, H., J. Organornet. Chern., 1969, 16, 119 (synth, nrnr, 

ir) 



C24H24W W-00141 
Dibenzylbis( 715- 2,4-cyclopentadien-1-yl)tungsten 

Bis(TJ5-2,4-cyclopentadien-1-yl)bis(phenylmethyl)tung­
sten. Bis(benzyl)bis(TJ5-cyc/opentadienyl)tungsten 

@ /CH2Ph 

©WCH2Ph 

M 496.304 
Orange needles (C6H6jpet. ether). Mp 200° dec. 
Francis, B.R. eta/, J. Chern. Soc., Dalton Trans., 1976, 1339 

(synth,pmr, ms) 

C24H24W2 W-00142 
[~£-( ( 1,2,3,4-71:5,6, 7 ,8-fl)-1,3,5, 7 -cyclooctatetraene-

)]bis[ ( 1 ,2,3,4-fl )-1 ,3,5, 7 -cyclooctatetraene ]ditungsten, 1 OCI 

[66719-23-1] 

M 680.154 

~0 
\ I 
W'?EW 

~ 
Green-black cryst. (toluene). Mp > 360°. 
Cotton, F.A. eta/, lnorg. Chern., 1978, 17, 2093 (synth, cryst 

struct) 

C24H3004W2 W-00143 
T etracarbonylbis[ ( 1 ,2,3,4,5-TJ )-1 ,2,3,4,5-pentamethy 1-2,4-cy­

clopentadien-1-yl]ditungsten, lOCI 

[70634-77-4] 

UFt~ 
reo co~ 

M 750.199 
Deep-red cryst. (Et20 at low temp.). Mp 237° dec. Adds 

2 mol. CO reversibly across the W-W triple bond. 
King, R.B. eta/, J. Organomet. Chern., 1979, 171, 53 (synth, 

nmr, ir, props) 

Cz4H62Si6W2 W-00144 
Bis[p-[ ( trimethylsilyl)methy lidyne ]tetrakis[ ( trimethylsily 1)­

metbyl]ditungsten, lOCI 

[59654-41-0] 

M 886.967 
Brown-red polycrystalline, glassy solid. Bp0_001 140-50° 

sub I. 
Andersen, R.A. eta/, Angew. Chern., Int. Ed. Engl., 1976, 15. 

609 (synth, nmr) 

W-00141 - W-00149 

Chisholm, M.H. et al. lnorg. Chern .. 1976, 15, 2250; 1978, 17, 
696 (cryst strucl) 

Cz4H66Si6 W 2 
Hexakis[(trimethylsilyl)methyl]ditungsten, 9CI 

[36643-37-5] 

(Me3SiCH2h W=W(CH2SiMe3)J 

M 890.998 
D3d ethane-like struct. Yellow plates. Mp 99°. 

W-00145 

Huq, F. eta/, J. Chern. Soc., Chern. Commun., 1971, I 079 
(cryst strucl) 

Mowat, W. eta/, J. Chern. Soc .. Dalton Trans., 1972, 533 
(synth) 

Chisholm, M.H. eta/, J. Am. Chern. Soc., 1976,98,4683 
(struct) 

Chisholm, M.H. eta/, lnorg. Chern., 1976, 15, 2252 (struct) 

C26H2o06SiW W-00146 
Pentacarbonyl[ethoxy(triphenylsilyl)methyleneltungsten, lOCI 

(65573-55-9] 

(OC)5 W=C(OEt)SiPh3 

M 640.376 
Dark-red cryst. (pentane). Mp 93°. 
Fischer, E.O. eta/, Chern. Ber., 1977, JlO, 3467 (synth, cryst 

struct) 

Cz1H2602PTJW W-00147 
Dicarbony I( 1]5- 2,4-cyclopentadien-1-yl)( dimethylthallium )­

(tripheny )phosphine )tungsten 
[ 66125-49-3] 

M 801.708 
Mp 160-2°. 

I> Toxic 

Walther, B. eta/,.!. Organornet. Chern., 1978,145,285. 

C2sH26GeW W-00148 
Dis( 1]5- 2,4-cyclopentadien-1-yl)hydro( triphenylgermyl)tung­

sten, lOCI 
Bis ( 115 -cyclopent adi en y!) h ydri do ( t ri pheny I germy I) tung­
sten 
(70675-84-2] 

M 618.953 
Francis, B.R. eta/, J. Chetn. Soc., Dalton Trans., 1976, 1339 

(synth, props) 
Perevozchikova, N.V. eta/, Zh. Obshch. Khirn., 1979,49, 945; 

CA. 91,39621 (synth) 

C2sH2sW W-00149 
Tetrabenzyltungsten 
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Tetrakis (phenylmethyl)tungsten, 9ct. Tetrakis( benzyl)­
tungsten. Tungsten tetrabenzyl 



[53235-29-3] 

M 548.379 
Solid, stable at r.t. 
Thiele, K.H. eta/, Z. Anorg. Allg. Chern., 1975,412, II (synth, 

ir, nmr) 

C29H26FeN04PW W-00150 
Tetracarbonyl[ 1-[ ( dimethylamino )methyl]-2-( diphenylphos­

phino)ferrocene-N,P]tungsten, 9CI 

M 723.199 

Ph 
Ph,~- T~-co 

N:;.'Y""'co 
; \CO 

Fe Me Me 

© 
Cryst. (Me2COjpet. ether). Mp 203-6° dec. 
Kotz, J.C. eta/, J. Organomet. Chern., 1975,84,255 (synth, ir, 

pmr) 

C3oH2403P2SW W-00151 
( Carbonothioyl)tricarbonyl[ 1 ,2-ethanediylbis[ diphenylphos­

phine]-P,P]tungsten, lOCI 
[I ,2-Bis(diphenylphosphino )ethane] (carbonothioyl)tri­
carbonyltungsten 
[54204-88-5] 

M710.375 
Yellow cryst. (CH2Ch/hexane). 
Angelici, R.J. eta/, lnorg. Chern., 1976, 15, 1089 (synth, ir, 

nmr) 
Jaouen, G. eta/, J. Organomet. Chern., 1974,72, 377 (synth) 

C31H3604PSnW8 W-00152 
Tetracarbonyl( triphenylstannane )( triiisopropylphosphine )­

tungstate( 1-) 

[(H3ChCH] 3PW(C0)4(SnPh3) 6 

M 806.137 (ion) 
Stereochemistry not reported. 
Li salt: [79135-09-4]. 

C3tH36Li04PSnW M 813.078 
Off-white cryst. + 2THF (Et20). 

Tetraethylammonium salt: [79135-11-8]. 
C39Hs6N04PSnW M 936.389 
Off-white needles+ !CH2Cb (CH2Ch). 

Maher, J.M. eta/, Organometal/ics, 1982, 1, 215 (synth, ir, 
pmr) 

VV-00150-VV-00155 

C3tH420WZr W-00153 
[Dis( 715-2,4-cyclopentadien-1-yl)hydro[l'-[ methanolato(3-)­

C: O]]bis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethy 1-2,4-cyclo­
pentadien-1-yl]zirconium, lOCI 
Bis( 715 -cyclopentadienyl)hydrido [ bis( 71-pentamet hylcy­
clopentadienyl) hydridozirconoxymet h ylene] tungsten 
[69289-49-2] 

M 705.742 
Red-brown cryst. (toluene). 
Wolczanski, P.T. eta/, J. Am. Chern. Soc., 1979, 101, 218 

(synth, ir, nmr, cryst struct) 

C37H3002PTIW W-00154 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( diphenylthallium )­

(triphenylphosphine )tungsten 
[66125-50-6] 

M 925.850 
Mp 188-90°. 

co 
Jr\L_ !,CO 
~V(_'PPh3 

T1Ph2 

Walther, B. eta/, J. Organomet. Chern., 1978, 145, 285 (synth, 
nmr, ir) 

C43H300W W-00155 
Carbonyltris( diphenylacetylene )tungsten 
As Carbonyltris(3-hexyne)tungsten, W-00124 with 
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R =Ph 

M 746.559 
Yellow prismatic cryst. 
Tate, D.P. eta/, J. Am. Chern. Soc., 1964,86, 3261 (synth) 
Bau, R. eta/, J. Am. Chern. Soc., 1972,94, 1402 (cryst struct) 

Handle all chemicals with care 



Cs2H43N4P4W W-00156 
Bis( dinitrogen)bis{l,2-bis(diphenylphosphino )ethane ]tungsten 

Bis(dinitrogen )bis [ 1 ,2-ethanediylbis(diphenylphos­
phine )-P ,P']tungsten, 9CJ. Bis(dinitrogen )his [ethylene­
bis(diphenylphosphine)) tungsten, 8Cl 

[55954-53-5) 

M 1036.723 
Orange cryst. 

Ph Ph~ Ph Ph 
\I N \I 

CP......._-ir/p) 
p/l""'p 
I\ N I\ 

Ph Ph ill Ph Ph 
N 

Bell, B. eta/, J. Chern. Soc., Chern. Cornrnun., 1970,842 (synth, 
ir) 

W-00156 
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Y Yttrium S. A. Cotton 

Yttrium (Fr., Ger.), Ytrio or ltrio {Sp.), lttrio (ltal.), 11TTJlHH {lttrii) {Russ.), 1 "I r 1) '7 A (Japan.) 

Atomic Number. 39 

Atomic Weight. 88.9059 

Electronic Configuration. [Kr] 4dl 5s2 

Oxidation State. + 3 

Coordination Number. Usually 6 or greater, unless bulky li­
gands are present. 

Colour. Generally colourless but may be yellow or brown. 

Availability. Usual starting materials are Y 20 3 and anhydrous 
YC13• See also under Lanthanum. 

Handling. See under Lanthanum. 

Toxicity. Yttrium is not generally regarded as toxic but little 
is known about this element. 

Isotopic Abundance. 89Y, 1 00%. 

Spectroscopy. 89Y has I= i, but has not been studied as an 
nmr probe. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 
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CsHsChY Y-00001 
Diehl oro( 715- 2,4-cyclopentadien-1-yl)yttrium, 9CI 

Cyc/opentadienylyttrium dichloride 

(CsHs)YC12 

M 224.906 
Tris- THF adduct: [5281 0-84-1]. 

C11Hz9Ch03Y M 441.226 
Dec. by air and moisture. Struct. probably resembles 
Dichloro( 1]5-2,4-cyclopentadien-1-yl)erbium. 

Jamerson, J.D. eta/, J. Organomet. Chern., 1974, 65, C33 
(synth) 

CtoHIOCIY Y-00002 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)yttrium 

ChI orodicyclopentad ieny I yt t ri urn. Dicyclopent ad ieny lyt­
trium chloride 

M 254.548 
Dim eric. 
Dimer: Dichlorotetrakis(175-2 ,4-cyclopentadien-1-yl)­

diyttrium, 9CI. Colourless cryst. Sol. THF. Sub!. in 
vacuo at 250°. 

Okamato, J. eta/, CA, 1966,64, 9762a (synth) 
Holton, J. eta/, J. Chern. Soc., Dalton Trans., 1979, 45 (synth) 
Green, J.C. et ai,J. Organomet. Chern., 1981,212,329 (pe) 

CuH13Y 
Bis( 715- 2,4-cyclopentadien-1-yl)methylyttrium 

M 234.130 
Dim eric. 

Y-00003 

Dimer: [60997-40-2]. Tetrakis(1]5-2,4-cyclopentadien-
1-yl)di-JJ.-methyldiyttrium. 
CzzHz6 Y 2 M 468.259 
Colourless cryst. Sol. C6H6, toluene, CH2Cb. Air­
sensitive solid. Dec. > 158 °. 

Holton, J. eta/, J. Chern. Soc., Dalton Trans., 1979, 54 (synth, 
struct, ir, nmr) 

C 13H 13 Y Y -00004 
( 718-1,3,5, 7 -Cyclooctatetraene X 715- 2,4-cyclopentadien-1-yl)­

yttrium, 9CI 

[52668-25-4] 

@-y@ 
M 258.152 
Cryst. Sol. THF. Extremely air-sensitive. Forms labile 

THF adduct. 
Jamerson, J.D. eta/, J. Organomet. Chern., 1974,65, C33 

(synth, nmr) 

y -00001 - y -00007 

Ct4HzzAIY Y-00005 
Bis( 715- 2,4-cyclopentadien-1-yiX dimethylaluminum )di-J.~.·met­

hylyttrium 
[57398-65-9] 

M 306.215 

~Me 
~ / 'AlMe 0-.y' / 2 

'0:::!./ Me 

Homogeneous ethylene polymerization catalyst. Colour­
less cryst. Sol. toluene, CH2Ch. C6 H6. Mp 143°. Air­
sensitive. 

Ballard, D.G.H. eta/. J. Chern. Soc., Chern. Commun., 1978, 
994 (use) 

Scollary, G.R., Aust. J. Chern., 19n, 31, 411 (struct) 
Holton, J. eta/. J. Chern. Soc .. Dalton Trans., 1979,45 (synth, 

nmr, ir, crnr) 

CtsHtsY Y-00006 
Tris( 715-2,4-cyclopentadien-1-yl)yttrium, 9CI 

Tri-7r-cyclopentadienylyttrium, 8(1 

[ 1294-07 -I] 

M 284.189 
Pale-yellow cryst. Sol. THF. Mp 295°. Sub!. at 200-50° 

in vacuo, hydro!. by H20. 
Cyclohexylisocyanide adduct: [ 12098-35-0]. Colourless 

solid. Sol. C6H6. Mp 165°. 
THF adduct: White cryst. Sol. THF. Air-sensitive. Sub!. 

at 160-80° in vacuo. 
Wilkinson, G. eta/, J. Am. Chern. Soc., 1954,76,6210 (synth) 
Fischer, E.O. eta/, J. Organomet. Chern., 1966,6, 141 (synth) 
Okamato, Y. eta/, CA, 1966,64, 9762a (synth, rev) 
Yon Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972.76, 

995 (ir, nmr) 
Devyatykh, G.G. eta/, Dokl. Akad. Nauk. SSSR, 1973, 208, 

I 094 (synth, ms) 
Aleksanyan, V.T. eta/. J. Organornet. Chern .. 1977, 131, 251 

(raman) 
Rogers, R.D. eta/. J. Organomet. Chern., 1981, 216, 383 

(struct) 

Ct6HI6ye Y-00007 
Bis( 718-1 ,3,5, 7 -cyclooctatetraene )yttrate( 1-), 9CI 

Dicyclooctatetraeneyttrate(I-) 
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M 297.208 (ion) 
K salt: [51187-41-8]. 

C16H16KY M 336.307 
Yellow solid. Sol. dioxan, THF. M p > 345°. Extremely 
air- and moisture-sensitive. 

Hodgson, K.O. eta/, J. Am. Chern. Soc., 1973,95, 8650 (synth, 
ir) 



C1~23Y Y-00008 
tert-Butylbis(metbylcyclopentadienyl)yttrium 

Bis[(J ,2,3,4,5-1] )-J-methyl-2,4-cyc/opentadien-1-yl­
](1 ,1-dimethylethyl)yttrium, 9CI 

M 304.264 
THF complex: [80642-67-7]. 

CzoH3tOY M 376.370 
Light-yellow powder. Reacts with H2 to give 
[(CsH4CH3hYH(C4HsO)]z. Extremely air- and 
moisture-sensitive. 

Evans, W.J. eta/, J. An-i. Chern. Soc., 1982, 104, 2008 (synth, 
ir, nmr) 

Ct~28AICINY Y-00009 
Cblorobis( cyclopentadienyl)[ tribydro( trietbylamino )alumi­

num ]yttrium 

M 385.744 
Dimeric. 
Dimer-: Di-J.L-chlorotetrakis( 175-2 ,4-cyc/opentadien-1-yl­

)bis [trihydro( triethylalumino )aluminum ]diyttrium. 
C32H~)zC)zNzYz M 771.489 
Colourless cryst. Sol. C6H6. Air- and moisture­
sensitive. 

Lobkorsky, E. B. eta/, J. Organomet. Chern., 1983, 254, 167 
(synth, struct) 

C1~44Si4Y9 Y-00010 
Tetrakis[ (trimetbylsilyl)methyl]yttrate( 1-) 

[Y(CHzSiMe3)4] 9 

M 437.772 (ion) 
Li salt, tetrakis- THF complex: [67483-85-6]. 
C3zH,,LiO~i4Y M 733.139 
Colourless cryst. Sol. Et20, THF. Mp 85-9°. 

Atwood, J.L. eta/, J. Chern. Soc., Chern. Commun., 1978, 140 
(synth, cmr, nmr, ir) 

CtsHtsY Y-00011 
Triphenylyttrium, SCI 

Yttrium triphenyl 
[25292-08-4] 

M 320.222 
Brown solid. Sol. THF. Stable to 210° in vacuo. 

Pyrophoric in air. 

Y-00008- Y-00014 

Hart, F.A. eta/, J. Organomet. Chern., 1970, 21, 147 (synth, ir) 

C21H33Y Y-00012 
Metbylbis((1,2,3,4,5-7J)-1,2,3,4,5-pentametbyl-2,4-cyclopen­

tadien-1-yl]yttrium 
[87136-56-9] 

M 374.398 
Asymmetric dimeric struct. in solid state, dissociates in 

soln. (by analogy with Lu analogue, Methyl-
his[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­
tadien-1-yl]lutetium. Activates methane in soln. 

Dimer: 
C42H66Y2 M 748.795 
White solid. Sol. toluene, cyclohexane. 

Watson, P.L., J. Am. Chern. Soc., 1983, 105, 6491 (nmr, cmr, 
props) 

C21Hs,Si6Y 
Tris[bis(trimetbylsilyl)methyl]yttrium 

[53668-81-8] 

Y-00013 

M 567.100 
White cryst. Sol. EtzO. 
Bis-THF complex: [53659-75-9]. 

Cz9H730zSi6Y M 711.313 
White cryst. Sol. THF. Air-sensitive. 

Barker, G.K. eta/, J. Organomet. Chern., 1974,76, C45 (synth, 
pmr) 

C2~33AIChOY2 Y-00014 
J.L-Chloro-J.L3-cblorotetrakis( 775- 2,4-cyclopentadien-1-yl­

)tribydro[1, 1 '-oxybis[ ethane ]]aluminumdiyttrium, lOCI 

[83243-22-5] 
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M 613.223 
Polymeric chain-struct. withY-H-Al chain linkages. 

Formed by reaction of AIH3 with (C5Hsh YCI. Col­
ourless cryst. Sol. Et20. Sensitive to air and moisture. 

Lobkovskii, E.B. eta/, J. Organomet. Chern., 1982, 235, 151 
(synth, cryst struct) 



C3zH460zYz Y-00015 
Di-~&-hydrotetrakis[ ( 1 ,2,3,4,5-'7 )-1-methyl-2,4-cy clopentad­

ien-1-yl]bis(tetrahydrofuran)diyttrium 
[80658-44-2) 

M 640.526 
Formed by hydrogenolysis of (MeCsH4h Y(C4H9)­

(0C4H8). Colourless prisms. Sol. hot THF. Extremely 
air- and moisture-sensitive. 

Evans, W.J. eta/, J. Am. Chern. Soc., 1982, 104, 2008 (synth, 
cryst struct, ir) 

Y-00015 
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Yb Ytterbium S. A. Cotton 

Ytterbium (Fr., Ger.), Yterbio or Iterbio (Sp.), Itterbio (Ita!.), I1TTep6wl1 (ltterbii) (Russ.), 1 "J 7 Jv t: '7 1>. (Japan.) 

Atomic Number. 70 

Atomic Weight. 173.04 

Electronic Configuration. [Xe] 4.f4 6s2 

Oxidation States. + 2, + 3, the latter being more common. 

Coordination Number. 6 or greater, but less with bulky ligands 
such as -CH2SiMe3, -C(CH3h 

Colour. Yb(II) complexes are usually red or green. Those of 
Yb(III) are variable in colour. 

Availability. Starting materials are Yb20 3 and anhydrous 
YbCh, which are relatively expensive. See also under Lan­
thanum. 

Handling. See under Lanthanum. 

Toxicity See under Lanthanum. 

Isotopic Abundance. 170Yb, 3.03%; 171 Yb, 14.31 %; 172Yb, 
21.82%; 173Yb, 16.13%; 174Yb, 31.84%; I76Yb, 12.73%. 

Spectroscopy. Yb(III) compounds give 1H nmr spectra with 
very broad, shifted lines but a considerable amount of data is 
becoming available. Yb(Il) compounds are diamagnetic. 

Analysis. See under Lanthanum. 

References. See under Lanthanum. 
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Yb-00001 - Yb-00036 

(C,H,)YbCI, 

Yb-00001 

YbMe6eee 

Yb-00002 

(CsHs)Yb 

Yb-00003 

Yb-00004 

Yb-00005 

Yb-00007 

Yb-00008 

H,c@-vb-@CH, 
Yb-00009 

Yb(CH 2SiMe3), 

Yb-00010 

Yb-00011 

Yb-00012 

Yb-00013 

Yb(C=CPhh 

Yb-00014 

Yb-00015 

Yb-00016 

Yb-00017 

(C,H,), YbW(C,H,)(CO), 

© 
Yb-C;CPb 

@ 

~YbCI 
)9f 

~bCI 
;6f' 

Yb-00018 

Yb-00019 

Yb-00020 

Yb-00021 

Yb-00022 

Yb-00023 

Yb-00024 

Yb-00025 

~ 
r9f-Yb-O~C-Co(CO), 

Yb-00026 

Yb-00027 

Yb-00028 

Yb-00029 

Yb-00030 
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Structure Index to Yb 

Yb-00031 

Yb-00032 

~ ~ @-vb{)-vb-@ 
@ @ 

Yb-00033 

Yb-00034 

C(1CH,i.1 

H,C@ }, ©CH, 
Yb Yb 

@ 'c/@ 
H,C ~ CH, 

C{CH,J, 

Yb-00035 

Yb-00036 



C5H5Ch Yb Yb-00001 
Dichloro( 715-2,4-cyclopentadien-1-yl)ytterbium 

Cyclopentadienylytterbium dichloride 

(CsHs)YbC12 

M 309.041 
Tris- THF adduct: 

C17H29Ch03 Yb M 525.360 
Orange cryst. Mp 78-81°. Extremely air-sensitive. J.L = 
4.33J.Ls. Struct. probably resembles Dichloro(175-2,4-
cyclopentadien-1-yl)erbium. 

Manastyrskyj, S. eta/, lnorg. Chern., 1963, 2, 904 (synth) 

C6HtsYbeee 
Hexamethylytterbate(3-) 

YbMe6eee 

M 263.248 (ion) 

Yb-00002 

Tris [ (tetramethylethylenediamine )lithium] salt: 
[76206-94-5]. 
C24H66Li3N6Yb M 632.689 
White cryst. Sol. Et20. Mp 141-2°. Extremely air- and 
moisture-sensitive. 

Schumann, H. eta/, Angew. Chern., Int. Ed. Engl., 1981, 20, 
120 (synth) 

CsHsYb 
( .,s.1,3,5, 7 -Cyclooctatetraene )ytterbium 

[ 65036-19-3] 

(CsH8)Yb 

M 277.191 

Yb-00003 

Pink solid. Sol. Py, DMF. Mp >500°. Extremely oxygen­
sensitive. Dec. by water. 

Hayes, R.G. eta/, J. Am. Chern. Soc., 1969,91,6876 (synth) 
de Kock, C.W. eta/, lnorg. Chern., 1978, 17, 625 (synth, ir) 

C10H 10CIYb Yb-00004 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)ytterbium 

Chlorodicyclopentadienylytterbium. Dicyclopentadieny­
lytterbium chloride 

M 338.682 
Dimeric. 
Dimer: [ 42612-73-7]. Di-J.L-chlorotetrakis(115-2 ,4-cy­

clopentadien-1-yl)diytterbium, 9CI. 

CzoHzoClz Ybz M 677.364 
Orange-red cryst. Sol. THF. Mp >200° dec. Dec. in 
air. Sub!. in vacuo. J.Lerr = 4.81 J.lB· 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85,672 (synth, ir) 
Marks, T.J. etal,lnorg. Chern., 1976,15,1302 (synth) 

Yb-00001 - Yb-00008 

CtoHtoYb 
Bis(.,5-2,4-cyclopentadien-1-yl)ytterbium 

Dicyclopentadienylytterbium. Ytterbocene 
[1271-31-4] 

Yb-00005 

@-vb--@ 
M 303.229 
Red solid. Sol. THF. Sub!. at 400° in vacuo. 
Fischer, E.O. eta/, J. Organomet. Chern., 1965, 3, 181 (synth, 

ir) 
Aleksanyan, V.T. eta/, J. Organomet. Chern., 1977, 131, 113 

(ir) 
Evans, W.J. eta/, J. Chern. Soc., Chern. Commun., 1981,292 

(synth) 

C11H 13Yb Yb-00006 
Bis( 715-2,4-cyclopentadien-1-yl)methylytterbium 

[55672-19-0] 
M 318.264 
Dim eric. 
Dimer: [60997-43-5]. Tetrakis(115-2,4-cyclopentadien­

I-yl)di-J.L-methyldiytterbium, 9Cl. 

Cz2H26 Ybz M 636.527 
Orange cryst. Sol. C6H6, toluene, CH2Cb. Air- and 
moisture-sensitive. J.Lerr = 4.0J.Ls (295K). Dec.> 165°. 

Ely, N. eta/, lnorg. Chern., 1975,14,2680 (synth, ir, uv) 
Holton, J. eta/, J. Chern. Soc., Dalton Trans., 1979, 54 (synth, 

ir, uv, ms, struct) 

CnFtoYb 
Bis(pentafluorophenyl)ytterbium 

Yb-00007 

(C6FshYb 

M 507.156 
Tetrakis-THF complex: [59975-65-4]. 

CzsH32Fto04Yb M 795.582 
Orange-red cryst. Mp 78° dec. (under N2). 

Deacon, G.B. eta/, J. Organomet. Chern., 1977, 135, 103 (synth, 
ir, nmr, uv) 

C12H 14CIYb Yb-00008 
Chlorobis( .,s.methylcyclopentadienyl)ytterbium 

Di(methylcyclopentadienyl)ytterbium chloride 
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M 366.736 
Dimeric. 
Dimer: [54365-60-5]. Di-J.L-chlorotetrak-

is [(I ,2 ,3 ,4,5-11 )-1-methyl-2 ,4-cyclopentadien-1-yl­
]diytterbium, 9CI. 
Cz4H28ClzYbz M 733.471 
Red cryst. Sol. C6H6, THF. Mp 115-20°. Sub!. in 
vacuo. Air-sensitive. 

Maginn, R.E. eta/, J. Am. Chern. Soc., 1963,85, 672 (synth) 
Baker, G.C. eta/, lnorg. Chern., 1975, 14, 1376 (cryst struct) 



CuHt4Yb Yb-00009 
Dis[(1,2,3,4,5-fl )-1-methyl-2,4-cyclopentadien-1-yl]ytterbium 

H3c@-vb-@cH3 

M 331.283 
THF complex: (76137-73-0]. 

Ct6Hu0Yb M 403.389 
Yellow cryst. V. air- and moisture-sensitive. 

Zinnen, H.A. eta/, J. Chern. Soc., Chern. Commun., 1980, 810 
(synth, ir, uv, pmr, cmr, struct) 

CuH33Yb 
Tris[(trimethylsilyl)metbyl]ytterbium 

Yb(CH2SiMe3h 

M 350.433 

Yb-00010 

Bis-THF complex: [67624-22-0]. Bis(tetrahydrofuran)­
tris [ (trimethylsilyl)methyl]ytterbium. 
C:zoH490:zSiJYb M 578.902 
Red cryst. Mp 53-4°. Air-sensitive in soln., stable as 
large cryst. Jl.eff = 4.64p.o. 

Atwood, J .L. et a/, J. Chern. Soc., Chern. Commun., 1978, 140 
(synth, ir) 

Ct~ztSiYb Yb-00011 
Dis( .,S-2,4-cy clopentadien-1-yl)[ ( trimethylsily !)methyl ]ytter­

bium 

M 390.445 
THF complex: [82293-72-9). 

CtsH:z90SiYb M 462.552 
Red-brown solid. Sol. THF, C6H6, toluene. Mp 40-50° 
dec. Extremely sensitive to moisture and oxygen. 

Schumann, H. eta/, Organometallics, 1982,1, 1194 (synth, ir, 
nmr) 

Ct4HnAIYb Yb-00012 
Dis( .,S-2,4-cyclopentadien-1-yl~ dimethy !aluminum )di-p.-met­

hylytterbium 
[60475-14-1] 

M 390.349 

~Me 
~ /" 
@y~ /AIMe2 

Me 

Orange-red cryst. Sol. C6H6, toluene, CH2Cb. M p 133-
5 °. Air-sensitive. 

Holton, J. eta/, J. Chern. Soc., Dalton Trans., 1979, 45 (synth, 
struct, ir) 

Yb-00009 - Yb-00015 

CtsHtsYb 
Tris(f15-2,4-cyclopentadien-1-yl)ytterbium, 9CI 

Tricyc/opentadienylytterbium 

Yb-00013 

[ 1295-20-1] 

~@ 
Yb 

@ 
M 368.324 
Dark-green cryst. Sol. THF. Mp 273° dec. Hydrol. by 

H20. Subl. at 150° in vacuo. Jl.eff = 4.0Jl.s. 
I socyanocyclohexane adduct: [ 12098-36-1]. Tris( 71 5-

2 ,4-cyc/opentadien-1-yl)isocyanocyc/ohexaneytterbi­
urn. 
C:z:zH:z6NYb M 477.494 
Dark-green cryst. Sol. C6 H6 . Mp 167°. Jl.err = 4.4p.s. 
Subl. at 150° in vacuo. 

THF complex: Tris(1/5-2,4-cyclopentudien-1 -yl)­
tetrahydrofuranytterbium. 
Ct9H230Yb M 440.430 
Dark-green cryst. Sol. THF. Mp 223-6°. Sub!. in 
vacuo at 100-20°. 

Triphenylphosphine adduct: Tris( 71 5-2 ,4-cyc/openta­
dien- 1 -yl)triphenylphosphineytterbium. 
C33H3oPYb M 630.614 
V. dark-green cryst. Sol. C6H6, sl. sol. pentane. Mp 
185°. 

NH3 adduct: Tris(2,4-cyclopentadien-1-yl)­
ammineytterbium. 
C1sHt8NYb M 385.354 
Green cryst. Sol. C6H6. Forms (CsHsh YbNH2 at 
200°. Sub!. at 150° in high vacuum. 

Birmingham, J.M. eta/, J. Am. Chern. ,\'oc., 1956,78,42 
(synth) 

Fischer, R.D. eta/, J. Organomet. Chern., 1967, 6, 141; 8, 155 
(uv) 

Pappalardo, R. eta/, J. Chern. Phys., 1967,46,632 (uv) 
Thomas, J.L. eta!, J. Organomet. Chern., 1967, 23,486 (ms) 
v. Ammon. R. eta/, lnorg. Nucl. Chern. Lett., 1969, 5, 315 

(nmr) 
v. Ammon, R. eta/, Ber. Bunsenges. Phys. Chern., 1972, 76, 995 

(ir, nmr) 

Ct6HtoYb 
Dis(phenylethynyl)ytterbium 

[ 66080-21-5] 

Yb-00014 

Yb(C=CPhh 

M 375.295 
Purple-black cryst. Sol. THF. Mp 200° dec. V. air- and 

water-sensitive. 
Deacon, G.B. eta/, J. Organomet. Chern., 1978, 146, C43 

(synth, ir, pmr) 

Ct6Hts Yb Yb-00015 
Dis(1J5-2,4-cyclopentadien-1-yl)phenylytterbium, 9CI 

282 

[ 55672-22-5] 

@ 
@YbPh 

M 380.335 
Orange cryst. Sol. C6 H6, THF. Air- and moisture-sensi­

tive. Jl.eff = 3.86p.s (295K). 



Ely, N.M. eta/, lnorg. Chern., 1975,14,2680 (synth, ir) 

Ct,HuSizYb Yb-00016 
Bis[(1,2,3,4,S-71)-1-( trimethylsilyl)-2,4-cyclopentadien-1-y­

l]ytterbium 

M 447.592 
Bis-THF complex: 

Cz4H420zSi2Yb M 591.806 
Purple cryst. Mp 120°. Loses THF in vacuo at 30°. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1980,987 
(synth, ms) 

Ct'"36Yb9 Yb-00017 
Tetra-tert-butylytterbate(1-) 

Tetrakis(J ,1-dimethylethyl)ytterbate(J-) 

M 401.500 (ion) 
Li salt, tri-THF complex: [68868-91-7]. 

C:zsH60Li03Yb M 624.761 
Red-purple solid. Sol. Et20, THF. V. air- and 
moisture-sensitive. J.l.eff = 4.6p.a. 

Wayda, A.L. eta/, J. Am. Chern. Soc., 1978, 100,7119 (synth, 
ir) 

CtsHts03WYb Yb-00018 
[~&·(Carbonyi-C, O)]bis( 715-2,4-cyclopentadien-1-yl)[ dicarbon­

yl(~-2,4-cyclopentatlien-1-yl)tungsten ]ytterbium 
[39477-07-1] 

(CsHsh Yb W ( CsHs)( COh 

M 636.205 
Nitrosylated by N-methyl-N-nitroso-p-toluenesulfonam­

ide to afford (C5H5)W(COhNO. Golden cryst. Sol. 
THF, DMSO. Mp >220° dec. Air- and moisture-sen­
sitive. 

Crease, A.E. eta/, J. Chern. Soc., Dalton Trans., 1973, 1501 
(synth, ir) 

CtsHtsYb Yb-00019 
Dis( 715-2,4-cyclopentadien-1-yl)(phenylethynyl)ytterbium 

[53224-34-3] 

© 
© 

Yb-C=CPh 

M 404.357 
Orange cryst. Sol. C6H6, THF. Air- and moisture-sensi­

tive. J.l.eff = 4.31 J.I.B· 
Ely, N.M. eta/, Inorg. Chern., 1975, 14, 2680 (synth, ir) 

Yb-00016 - Yb-00022 

CzoHJQAICI4 Yb Yb-00020 
Di-~&-chloro(dichloroaluminum­

)bis[(1,2,3,4,S-71)-l,2,3,4,S-pentamethyl-2,4-cyclopentadi­
enyl]ytterbium 
[78064-54-7] 

M 612.291 
Deep-blue cryst. Sol. pentane. Mp 175° (part. melts). 

Air- and moisture-sensitive. 
Watson, P.L. eta/, Inorg. Chern., 1981,20, 3271 (synth, struct, 

ir, uv, nmr) 

CzoHJoCIYb Yb-00021 
Chlorobis((l,2,3,4,S-71)-l,2,3,4,S-pentamethyl-2,4-cyclopen­

tadien-l-yl]ytterbium 

M 478.950 
THF complex: [78064-47-8]. 

C14H38t::lOYb M 551.057 
Violet cryst. Sol. toluene, THF. Mp 221-3°. J.Lerr 
4.20p.a. 

Tilley, T.D. et al, lnorg. Chern., 1981,20, 3267 (synth, ir, ms, 
nmr) 

CzoH30Ch Yb9 Yb-00022 
Dichlorobis((l,2,3,4,S-71)-l,2,3,4,S-pentamethyl-2,4-cyclo­

pentadien-l-yl]ytterbate(l-) 
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M 514.403 (ion) 
Li salt, tetramethylethylenediamine complex: [78128-

20-8]. 
CuH46CizLiNzYb M 637.550 
Violet needles. Sol. Et20. Mp 255° dec. 

Li salt, bis (Et 20) complex: [78128-04-8]. 
C:zsHsoCizLiOz Yb M 669.589 
Dark-purple cryst. Sol. Et20. Mp >250°. Loses Et20 
in vacuo or on stirring with pentane or toluene. 

Tilley, T.D. eta/, lnorg. Chern., 1981,20,3267 (synth, struct, 
ir) 

Watson, P.L. eta/, lnorg. Chern., 1981,20,3271 (synth, struct, 
ir, uv, nmr) 



C2oHJOi2 Yb8 Yb-00023 
Diiodobis( ( 1 ,2,3,4,5-17 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopen­

tadien-1-yl]ytterbate(1-) 

M 697.306 (ion) 

~ ;fbi, 
Li salt: [78128-00-4]. 

C23HsohLi02 Yb M 852.492 

e 

Purple cryst. Sol. toluene, Et20. Mp >250°. Air- and 
moisture-sensitive. 

Watson, P.L., J. Chern. Soc., Chern. Cornrnun., 1980, 652 
(synth) 

Watson, P.L. eta/, Inorg. Chern., 1981, 20, 3271 (synth, struct, 
ir, uv, nrnr) 

C2oH30Yb Yb-00024 
Bis( ( 1 ,2,3,4,5-17 )-1 ,2,3,4,5-pentamethy 1-2,4-cy clopentad­

ien-1-yl)ytterbium 

M 443.497 

THF complex: [74282-46-5]. 
C24H330Yb M 515.604 
Red prisms. Sol. hydrocarbons, ethers. M p 206-9°. 
Diamagnetic. 

Complex+ 1 THF +~toluene: [74282-48-7]. Brown-red 
prisms. Mp 204-6°. V. air- and moisture-sensitive. 

Tilley, T.D. eta/, lnorg. Chern., 1980, 19, 2999 (synth, struct, 
ir, nmr, cmr) 

C21H57CISi6Yb8 Yb-00025 
Tris[bis(triethylsilyl)methyl]chloroytterbate(1-) 

Me3Si SiMe3 
8 

' / Me Si CH 
3 '- I 

CH-Yb-Cl 
/ I 

Me3St CH 
,/ '. Me3St StMe3 

M 686.687 (ion) 
Li salt, tetrakis-THF complex: [67483-92-5]. 

C37Hs,ClLiO.,Si6 Yb M 982.055 
Red cryst. Sol. hexane, THF. Mp 123-4° dec. 

Atwood, J.L. et at, J. Chern. Soc., Chern. Commun., 1978, 140 
(synth, struct) 

Yh-00023 - Yh-00028 

C24H3oCo04 Yb Yb-00026 
[#'-(Carbonyl-C, 0) ]bis[ ( 1 ,2,3,4,5-17 )-1 ,2,3,4,5-pentameth-

yl-2,4-cyclopentadien-1-yl]( tricarbonylcobalt )ytterbium 

M 614.472 
Blue ppt. 

~ 
~Yb-O~C-Co(CO), 

THF adduct: (80758-23-2]. 
CzsH3sCoOsYb M 686.578 
Blue prisms. J.leff = 4.1 J.lB· 

Tilley, T.D. eta/, J. Chern. Soc., Chern. Cornmun., 1981, 985 
(synth, struct, ir, nrnr) 

C2sH4oNS2 Yb Yb-00027 
Dis[ ( 1 ,2,3,4,5-17 )-1,2,3,4,5-pentamethy 1-2,4-cyclopentad­

ien-1-yl]diethylcarbamodithioato-S,S' -ytterbium, lOCI 

(81276-69-9] 

M 591.758 
Purple prisms. Sol. pentane, Et20. Mp 226-7°. Air-sensi­

tive. J.leff = 3.39J.lB· 
Tilley, T.D. eta/, Inorg. Chern., 1982, 21, 2644 (synth, ir, prnr. 

rns, struct) 

C2sH44CIP2 Yb Yb-00028 
[His( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentad­

ien-1-yl][bis( dimethylphosphino )methane ]chloroytterbium 
[84254-54-6] 
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~/' 
Yb 

~ 'PM,,CH,PM,, 

M 615.063 
Purple prisms. Sol. C6H6, toluene. Mp 208° dec. J.leff = 

4.4J.1, 8 . The diphosphine is monodentate in this com­
plex. 

Tilley, T.D. el a/. lnorg. Chern .. 1983. 22, 856 (synth, cryst 
strucl. ir) 



C26HsoCISi4 Yb Yb-00029 
Bis[1,3-bis(trimethylsilylmethyl)cyclopentadienyl]chloroyt­

terbium 

M 683.516 
Bridged dimer. 
Dimer: [81536-99-4]. Tetrakis [ (1 ,2 ,3 ,4,5-TJ )-1 ,3-bis­

(trimethylsilylmethyl)-2 ,4-cyclopentadien-1-yl]di­
J.L-chlorodiytterbium. 
CszHtooChSis Ybz M 1367.Q32 
Red cryst. Sol. toluene, THF. 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1981, 
1190 (synth, struct) 

C21H21 Yb Yb-00030 
Triindenylytterbium, SCI 

Tris(J ,2,3,3a,7a-TJ )-J H-inden-1-ylytterbium 

M 518.503 
THF complex: [22696-76-0). 

C3tH290Yb M 590.610 
Dark green. J.L = 4.1 0J.L8 . 

Tsutsui, M. eta/, J. Am. Chern. Soc., 1969,91,3175 (synth) 

C30H4oN2Yb Yb-00031 
Bis[ ( 1 ,2,3,4,5-17 )-1 ,2,3,4,5-pentamethy 1-2,4-cyclopentadien­

y l]bis(pyridine )ytterbium 
[81276-72-4] 

M 601.699 
Dark-green prisms. Sol. pentane, toluene. Mp 208-10° 

(darkens at 190°). 
Tilley, T.D. eta/, Inorg. Chern., 1982, 21, 2647 (synth, struct, 

pmr, ir) 

Yb-00029 - Yb-00034 

C32H36Yb9 

Tetrakis(2,6-dimethylphenyl)ytterbate( 1-) 
Yb-00032 

e 

~)Q 
H3C Yb CH3 

QJO 
M 593.676 (ion) 
Li salt, tetra-THF complex: 

C48H68Li04Yb M 889.044 
Yellow cryst. Sol. THF. Dec. by H20 and air. 

Cotton, S.A. eta/, J. Chern. Soc., Chern. Commun., 1972, 1225 
(synth, struct) 

C34H34N2Yb2 Yb-00033 
Hexakis( 175- 2,4-cyclopentadien-1-yl{~t·(pyrazine-Nl: N4)]­

diytterbium 
[ 63950-86-7] 

M 816.736 
Green-brown cryst. Sol. dimethoxyethane, sl. sol. toluene. 
Baker, E.C. eta/, lnorg. Chern., 1977,16,2710 (synth, struct, 

ms, ir) 

C~34ChShYb Yb-00034 
Dichlorobis[ ( 1 ,2,3,4,5-17 )-1-( me thy ldiphenylsilyl)-2,4-cyclo­

pentadien-1-yl]ytterbate( 1-) 
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M 766.782 

Ph Me ' / 
/Si~ 
Me~ 

@YbC12 

Me 
'st 
/' Ph Me 

e 

Li salt, bis(diethyl ether) complex: [78128-08-2]. 
C44H54ChOzSi2Yb M 915.026 
Orange cryst. Air- and moisture-sensitive. 

Watson, P.L. eta/, Jnorg. Chern., 1981,20,3271 (synth, struct, 
ir, uv) 



C 36H42 Yb2 Yb-00035 
Tetrakis( I ,2,3,4,5-77-1-methyl-2,4-cyclopentadien-1-yl­

)bis[~-3,3-dimethyl-1-butyn-1-yl)diytterbium 

[76565-31-6] 

M 820.808 
Struct. by analogy with Bis(2,4-cyclopentadien-l-yl)­

(3,3-dimethylbutynyl)erbium. Bright-orange cryst. 
Sol. THF. Extremely air- and moisture-sensitive. 

Atwood, J.L. eta/, Inorg. Chern., 1981,20,4115 (synth, ir, uL') 

Yb-00035 - Yb-00036 

CstH6oFe3 Ybz Yb-00036 
T etrakis[~ 3-( carbony 1-C, C, 0) ](heptacarbonyltriiron)tetra­

kis[ (I ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentad­
ien-1-yl]diytterbium 
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[80878-91-7] 

8~ Oc I cO 
"Fe/ 0 

o-c/ 'c-o 
/ '\. / '\. 

Yb FeCO Yb 

"o-c~ ~c-d ~ 
/Fe--._ 0 

0c I Co c 
0 

M 1186.656 
Violet prisms. Sol. toluene. Mp 307-10°. J.l.eiT = 3.91J.l.s. 
Tilley, T.D. eta/, J. Am. Chern. Soc., 1982, 104, 1772 (synth, 

struct, ir, nmr) 



Zr Zirconium D. J. Cardin 

Zirconium (Fr.), Zirkon (Ger.), Zirconia (Sp., Ita!.), UwpKOHHH (Tsirkonii) (Russ.), -;/ Jv :1;::. '/;.,. (Japan.) 

Atomic Number. 40 

Atomic Weight. 91.22 

Electronic Configuration. [Kr] 4d2 5s2 

Oxidation States. The oxidation state (IV) predominates for 
the organic derivatives of zirconium, and to a significantly 
greater extent than for its congener titanium. Such Zr(III) 
derivatives as are known include the species ZrR2(775-C5H5) 
(R = alkyl), which are kinetically labile, and some bridged 
bimetallic compounds, eg. [Zr(,u-PR2)(7]5-CsHs)h which are 
diamagnetic. Monomeric compounds of the type ZrX(1]5-
C5H5h (X = halide) have not yet been obtained. The best 
characterised Zr(Il) compounds are the metallocene adducts 
of neutral donors (eg. CO, PR3) and compounds having the 
ligand pentamethylcyclopentadienyl. The diene metallocene 
adducts can be formulated as Zr(IV) species, having a me­
tallocyclic structure. Zr(O) is represented by arene and con­
jugated diene adducts, generally together with phosphine, 
eg. Zr(PMe3)(176-C6H6h. Zr(PMezCHzCHzPMez)(1]4-

C4H6h 

Coordination Number. (Note: all ligands in this section are 
treated as monohapto, including cyclic hydrocarbons, which 
may, or more frequently, may not be). For Zr(IV), and par­
ticularly the metallocene derivatives, tetrahedral four coor­
dinate geometry predominates. Chelating ligands may however 
confer higher coordination numbers, eg. 7 in Zr(diketh(7J5-
C5H5) (diket = /3-diketonate) or 5 in ZrR(1]2-RC0)(1]5-
C5H5h (R = alkyl). The coordination numbers of Zr(III) 
compounds are frequently not known, structural information 
being unavailable. Metal(II) complexes are four coordinate 
for the type ZrL~( 1)5-C5H5)z, while the zero-valent Zr(P-P)­
(dieneh type are believed to be pseudo-octahedral. 

Colour. The remarks concerning colour for titanium generally 
apply here, with the difference that the intense charge transfer 
bands present for the lighter metal are frequently absent from, 
or of reduced intensity, in the visible spectrum of analogous 
compounds of the heavier element, Titanocene dichloride, for 
example, is deep red, whereas zirconocene dichloride is col­
ourless. 

Availability. Analogous starting materials to those for titanium 
are generally employed with ZrCI2 and ZrCI2(775-CsHsh being 

the most important. The range of organometallic derivatives 
commercially available is smaller than for titanium. 

Handling. Standard inert atmosphere techniques are required 
for those compounds of zirconium which are air-sensitive. 

Toxicity. Organozirconium compounds are not associated 
with any known specific toxicity. 

Isotopic Abundance. 90zr, 51.46%; 91 Zr, 11.23%; 92zr, 17.11%; 
94Zr, 17.40%; 96Zr, 2.8%. 

Spectroscopy. 91 Zr, I=~. is the only isotope with nuclear spin 
and has receptivity relative to 13C of 6.04. There is only one 
report of nmr of zirconium to date. Nmr of other nuclei is not 
generally useful for paramagnetic materials. 

Esr is a valuable tool for d 1 compounds where 91 Zr hyperfine 
couplings are generally observed. 

Analysis. For precise analysis compounds are generally de­
composed by ashing followed by fusion, or by wet oxidation, 
eg. with HCl04jHN03. Aqueous solutions can be estimated 
titrimetrically, calorimetrically, or gravimetrically. Detailed 
procedures for particular uses are given in standard analytical 
works. X-ray fluorescence and polarographic methods have 
also been recommended. 

Spot tests for elemental detection are available with a range 
of organic reagents. p-Dimethylaminophenylarsonic acid gives 
a red-brown precipitate, and pyrocatechol violet a blue col­
ouration. Several ions (including organic ions) interfere. 
Recommended procedures are given in standard works. 
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Zr-00001 - Zr-00054 Structure Index to Zr 

@-z.x, 
H As Zr-00022 with 

©¢: © l-H X= Me H-; 
X • Br ~-H @"' S -cis-form @''" H-\\H Zr-00029 

Zr-00001 H Zr-00043 

Zr-00015 As Zr-00006 with 
As Zr-00001 with 

X= Cl, Y = SiMe3 
X=CI 

©/\ As Zr-00006 with Zr-00030 
Zr-00002 " X =OMe, Y = Cl @ 'cH,-CH=CH, 

As Zr-00001 with Zr-00016 ©- CH2SiM~ ,; Zr-00044 
X= I \ 
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Zr-00003 

-c1s~A Zr-00031 Zr(CH 2SiMe3) 4 

Zr-00045 
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X CH, 

Zr-00004 
x- OMe Zr-00032 0 
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O)uH, ©~ As Zr-0000 I with CH, 

X=OAc ©)'-
Zr-00046 

Zr-00005 Zr-00018 Zr-00033 

As Zr-00006 with 
@p 

Zr SiMe, 

@/x X = Y = NCO or CNO @-~ @t~ 
" "si~e, 

@'y Zr-00019 21 
Zr-00047 

x-Y-Br Zr-00034 
As Zr-00006 with 

Zr-00008 X= Y =NCS WLx @p 
Zr-00020 Zr As Zr-00006 with " 8'x X= Y =CI © fH,SiMe, 

As Zr-00006 with j 
Zr-00007 X=Y=CO Zr-00035 

X~ Cl 

As Zr-00006 with 
Zr-00021 

As Zr-00006 with 
Zr-00048 

X=Y=F X= Y = NMe, 

Zr-00008 x· Zr-00036 
@0 ©Zr-0 

As Zr-00006 with @'x As Zr-00017 •ith @z'o 

X=Y= I x-a X= NMc2 

Zr-00008 Zr-00022 Zr-00037 
Zr-00049 

@. /s, 
As Zr-00006 with Mc2Zr[N(SiMe3),1z 

@/")0 X= Cl, Y = OAc Zr-00038 Zr 0 ©r-·ys 
Zr-00023 

@'CH, 

@_@ 
Zr-00050 

Zr-00010 As Zr-00006 with 

X= Y = OMe ©)r..C! 
H,C© (JCH, 

[~l. 
Zr-00024 0 ,L/; 

Zr-00039 z; 

As Zr-00006 with 
@"c' 

H,C 

X= Y =Me @)=}cH, Zr-00051 
Zr-00011 Zr-00025 I 0 

/zr::::::0 
o 6 __ j-cH_, 

©)'1 

[~""1 
~ 

):c ,' 

<--+_:> 
H,C ©\AJMr, 

Zr-00040 

"'-"' r 
/ 

Zr-00012 Zr-00026 

@ )', ffj) Zr-00052 

(H,q,CCH,-Zr Zr-OI,C(CH,)_, 

©/H ffj) <fi;V(§; As Zr-00006 with 

"-u @-z( X= Y = '\1Et 2 

@ 'H-\-u Cl Zr-00041 

H Zr-00053 

Zr-00013 ©- FH,C(CH,), Zr-00027 

" © /CH,SiMe_, \ 
CII,C(CH,), 

~ua, 
Zr 

Zr*00042 
@ CH,SiMe, 

c:~ct 'a Zr·00054 

Zr-00014 

Zr·DD028 
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Zr-00055 - Zr-00101 Structure Index to Zr 

~ t';CHACH,), 
CH, 

~99 ~ zbPMe, O,SaM<, 
Zz @~J'o;Q> 

Zr-00055 
O'SaM., a/1~ 

CH, 00 0 i£ .. ) 
Zr-00067 

@ H,C@ Zr-00079 /o-<_ 0 
Zz Mo Zr[CH2C(CH,),], Zr-00091 @W'co 

Zr-00068 
Ph 

@h As Zr-00006 with 
Zr-00056 z.r'd.o X= Y =-Co=CPh 

H,C @'Ph 
Zr-00092 

CH3Ph ©_?~CH, Zr-00080 ©-' \u,Ph ,f;} As Zr-00006 with 
PhO 0 .. _) CH, 

As Zr-00006 with X= Y = ··-CII~CHPh 
Zr-00057 H,C X = Cl, Y = -CH,PPh, 

Zr-00093 
Zr-00069 Zr-00081 

Me,Si, JiMe3 

©X CIZr[CH(SiMe,),], ©- CH2Pb 
~CH3Ph 

Zr'd.Q 1:iJ 1SiMo, 
H,Ph 

@'Mo 
Zr-00070 

Ph~C~. Zr-00094 
S1MeJ 

Zr-00058 As Zr-00006 with 

X =Y = C,F, 

~CH, Zr-00082 
ZrMePh(Et,O), Zr-00071 

Zr-00059 

"@p. ;Bf'Qcu, As Zr-00006 with 

X= Y = SPh @z~'HS1Mel 
@p '· z, Zr-00072 R S1Mel Zr-00095 

@' oc R .. SiMe3 o, 1/co 
c-eo-co 
lXI As Zr-00006 with Zr-00083 

<e9?. 
OC-Co-Co-CO 

X= Y =Ph oc/(:0 ot Co 

Zr~00060 
Zr-00073 

@cu,Ph %' ©)c'CI, 

~1co 
CHlPb 

@ c(@ 
Zr-0-Zr Zr-00084 Zr-00096 @'a @ ;Bf"'co 

As Zr-00006 with 
Zr-00061 

X= Y = -CH 2Ph @p 
Zr-00074 ll 

As Zr-00048 with Zr-00085 @ 'ocPh3 

X= Me 

~~" 
Zr-00097 

Zr-00062 @H\SiMo, 

@~ '#:~ @p C-H 
@a ~Me z, 

~ Zr-00086 @'siPh, @p; 
Zr-00075 

Zr¥00098 
Zr-00063 

~ 
As Zr-00006 with ~~X j' @p 
X = Y = -CH,C(CH 3), * 'cH,CH(CH,), z, z, @ 'snPh, 

Zr-00064 )Bf'NMo, 
Zr-00087 Zr-00099 

X= I 

~~ Zr-00076 

[@ flEtl 
@Ph ,, 

® )-... 

)Bf'" Zr-CH 3-cH 

©''' 
P-Ph 

H,CCH2CH(CH3)CH, (fjy \1Et 1 1 '© )'• Ph 

Zr-00065 sPfM• Zr-00088 Zr-00100 

H 3CCH1CH(CH 3)CH2 

As Zr-00083 with 
Zr(CH 2Ph) 4 @ Et Zr-00077 R = (H 3C),C-

/ 0 -ft-Et 

@v~~-Et Zr-00089 
Zr-00101 

As Zr-00076 with Et 
X=H 

Zr-00066 ~ CH,C(CH,), Zr-00078 
z{-cH1C(CH,h 
CH~(CH,h 

Zr-00090 
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Zr-00102 - Zr-00116 

Zr-00105 

Zr-00102 

Zr-00106 

Zr-00103 

Zr-00107 

Zr-00104 

Zr-00108 
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Zr-00109 

As Zr-00006 X- T With 
-) = -N Cl'h-

Zr-00110 

As Zr-00006 with 

X=Y= CIIPh, 

Zr-00111 

@Ph 
zQPh @ rp;:'Ph 

Zr-00112 

Zr-00113 

____ Structure Index to Zr 

Zr-00114 

Zr-00115 

Zr-00116 



CsHsBr3Zr Zr-00001 
Tribromo( 715- 2,4-cyclopentadien-1-yl)zirconium 

X= Br 

M 396.027 
Pale-yellow cryst. Mp 197-8°. 
Reid, A.F. eta/, J. Organornet. Chern., 1964, 2, 329 (ir, nrnr, 

uv) 

CsHsCiJZr Zr-00002 
Trichloro( 715-2,4-cyclopentadien-1-yl)zirconium, 9CI 

[34767-44-7] 
As Tribromo( 1)5-2,4-cyclopentadien-1-yl)zirconium, Zr-

00001 with 

X=Cl 

M 262.674 
Cream solid. Mp 237° dec. Forms adducts with dime­

thoxyethane and TMEDA. 
Reid, A. F. eta/, J. Organornet. Chern., 1964, 2, 329 (ir, uv, 

nrnr) 
Wells, N.J. eta/, J. Organornet. Chern., 1981, 213, Cl7 (synth) 

CsHshZr Zr-00003 
( 715- 2,4-Cyclopentadien-1-yl)triiodozirconium 
As Tribromo( 1)5-2,4-cyclopentadien-1-yl)zirconium, Zr-

00001 with 

X= I 

M 537.028 
Red solid. Mp 133-133.5°. 
Reid, A.F. eta/, J. Organornet. Chern., 1964,2, 329 (ir, nrnr, 

uv) 

CsHsChZr Zr-00004 
Dichloro( 718-1 ,3,5, 7 -cyclooctatetraene )zirconium 

[42423-66-5] 

M 266.277 
THF complex: 

CuHt6Ch0Zr M 338.384 
Orange-yellow cryst. (THF). Spar. sol. Loses THF in 
vacuo. 

Lehmkuhl, H. eta/, J. Organornet. Chern., 1972,46, Cl (synth) 
Kablitz, H.J. eta/, J. Organornet. Chern., 1973,51,241 (synth, 

ir, rns) 
Brauer, D.J. eta/, lnorg. Chern., 1975, 14, 3052 (cryst struct) 

CsHtoZr Zr-00005 
( 718-1,3,5, 7 -cyclooctatetraene )dihydrozirconium, 9CI 

( 1)-Cyclooctatetraene( 2-)] dihydridozirconium 
[42077-14-5] 

M 197.387 

Zr-00001 - Zr-00008 

Detailed struct. unknown. Green-black cryst. (toluene). 
Kablitz, H.J. eta/, J. Organornet. Chern., 1973, 51, 241 (synth, 

ir) 

C1oHtoBr2Zr Zr-00006 
Dibromobis( 715-2,4-cyclopentadien-1-yl)zirconium, 9CI 

Zirconocene dibromide 
[1294-67-3] 

X= Y = Br 

M 381.217 
Colourless solid. Mp 259-60°. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106,2814 (ir, rns, 

nrnr) 
Samuel, E. eta/, lnorg. Chern., 1973, 12,881 (ir) 
Sayer, B.G. eta/, lnorg. Chirn. Acta, 1981,48, 53 (nrnr) 

CtoHtoChZr Zr-00007 
Dichlorobis(715-2,4-cyclopentadien-1-yl)zirconium, 9CI 

Zirconocene dichloride. Bis(cyclopentadienyl)zirconium 
chloride 
[1291-32-3] 
As Dibromobis( 1)5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X= Y = Cl 

M 292.315 
Colourless cryst. Mp 248° (242-5°). 

t>ZH7525000. 
Samuel, E. eta/, C.R. Hebd. Seances Acad. Sci., 1962, 254, 308 

(synth) 
Reid, A. F. eta/, J. Organornet. Chern., 1964, 2, 329 (ir, nrnr, 

uv) 
Dillard, J.G. eta/, J. Organornet. Chern., 1969, 16, 265 (rns) 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969, 2106 (ir, rns, nrnr) 
Samuel, E. eta/, lnorg. Chern., 1973, 12, 881 (ir) 
Prout, K. eta/, Acta Crysta/logr., Sect. B, 1974, 30, 2290 (cryst 

struct) 
Cauletti, C. eta/, J. Electron Spectrosc. Relat. Phenorn., 1980, 

18, 61 (pe) 

CtoH1oF2Zr Zr-00008 
Dis( 715-2,4-cyclopentadien-1-yl)difluorozirconium, 9CI 

Zirconocene difluoride 
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[ 11 090-85-0] 
As Dibromobis( 1)5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X=Y=F 

M 259.406 
Colourless solid. M p > 250°. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106,2814 (ir, rns, 

nrnr) 
Bush, M.A. eta/, J. Chern. Soc. (A), 1971, 2225 (cryst struct) 
Samuel, E. eta/, Inorg. Chern., 1973, 12, 881 (ir) 



Cauletti, C. eta/, J. Electron Spectrosc. Relat. Phenom., 1980, 
18, 61 (pe) 

CtoHtohZr Zr-00009 
His( 115- 2,4-cyclopentadien-1-yl)diiodozirconium, 9CI 

Zirconocene diiodide 
[ 1298-41-5] 
As Dibromobis( 175- 2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X=Y= I 

M 475.218 
Yellow cryst. (C6H6). Mp 299-300°. 
Druce, P.M. eta/, J. Chern. Soc. (A), 1969,2106,2814 (ir, ms, 

nmr) 
Bush, M.A. eta/, J. Chern. Soc. (A), 1971, 2225 (cryst struct) 
Samuel, E. eta/, Inorg. Chern., 1973, 12, 881 (ir) 
Sayer, B.G. eta/, lnorg. Chim. Acta, 1981, 48, 53 (nmr) 

C1oHu,SsZr Zr-00010 
His( f15-2,4-cyclopentadien-l-yl)(pentathio )zirconium, lOCI 

Bis(1]5-cyclopentadienyl)cyclo(pentasulfur-I ,5-diyl)zir­
conium 
[75213-09-1] 

M 381.709 
Air-stable orange cryst. (CH2Cl2). Mp 160-70° dec. Eact 

(ring inversion) 48.6 kJ mol. -I ( CD2Cb) chain 
conformation at r.t. 

McCall, J.M. eta/, J. Organomet. Chern., 1980, 193, C37 
(synth, ir, nmr, cryst struct) 

CtoHuCIZr Zr-00011 
Chlorobis( 115- 2,4-cyclopentadien-1-yl)hydrozirconium, lOCI 

Ch/orobis ( 1]-cyclopentadieny/) h ydridozirconi urn. Z irco­
nocene hydridochloride. Schwartz's reagent 
[37342-97-5] 

M 257.870 
Polymeric. Reagent for hydrozirconation in org. synth., 

crosscoupling of alkynes etc. White solid. lnsol. Light­
sensitive, involatile. 

Kautzner, B. eta/, J. Chern. Soc., Chern. Commun., 1969, 1105 
(synth, ir) 

Wailes, P.C. eta/, J. Organomet. Chern., 1970, 24, 405 (synth, 
ir) 

Schwartz, J. eta/, Angew. Chern., Int. Ed. Engl., 1976, I5, 333 
(use) 

Sorrell, T.N., Tetrahedron Lett., 1978,4985 (use) 
Laycock, D.E. eta/, J. Org. Chern., 1981,46,289 (use) 
Fieser, M. eta/, Reagents for Organic Synthesis, Wiley, 1967-

83,8, 84 (use) 

Zr-00009 - Zr-00014 

CtoHuZr Zr-00012 
His(7]5-2,4-cyclopentadien-l-yl)dihydrozirconium, lOCI 

Zirconocene dihydride 
[37342-98-6] 

M 223.425 
Polymeric. Hydrogenation catalyst for alkenes and 

alkynes. White solid. lnsol. common solvs. 
Couturier, S. eta/, J. Organomet. Chern., 1978, I 57, C61 

(synth, ms, use) 
Kautzner, B. eta/, J. Chern. Soc., Chern. Commun., 1969, 1105 

(synth, ir) 
Wailes, P.C. eta/, J. Organomet. Chern., 1972,43, C29 (ir) 
Labingtr, J.A. eta/, J. Organomet. Chern., 1978, I 55, C25. 
lnorg. Synth., 1979, I9, 223. 

CtoHtsBZr Zr-00013 
His( 7]5-2,4-cyclopentadien-1-yl)hydro[ tetrahydroborato(1-)­

H, H']zirconium 
Bis( T}-cyclopentadienyl)hydrido( tet rah ydridoborato )-
zirconium 
[12116-93-7] 

M 237.259 
White solid. Sub!. in vacuo. 
James, B.D. eta/, Inorg. Chern., 1967,6, 1979 (synth, ir, ms, 

nmr) 
Marks, T.J. eta/, Jnorg. Chern., 1972, II, 2540 (ir, raman) 
Marks, T.J. eta/, J. Am. Chern. Soc., 1975, 97, 3397 (nmr) 

CtoHtsCI3Zr Zr-00014 
Trichloro[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethy 1-2,4-cy clopen­

tadien-1-yl]zirconium, lOCI 
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[75181-07-6] 

M 332.808 
Yellow or white solid. Bpo.oo 1 160° sub!. 
Wengrovius, J .H. eta/, J. Organomet. Chern., 1981, 205, 319 

(synth, nmr) 
Blenkcrs, J. eta/, J. Organomet. Chern., 1981, 2I8, 383 (nmr, 

synth) 



CtoHtsB2Zr Zr-00015 
Bis(1J5-2,4-cyclopentadien-1-yl)bis[ tetrahydroborato(1-)­

H,H']zirconium, lOCI 
Zirconocene bis(borohydride) 
[12083-77-1] 

M 251.092 
Pale-yellow solid by sub!. Mp 155° dec. Bp 110-5° sub!. 

in vacuo. Hydrolysed only slowly by water. 804 
analogue also made. 

Nanda, R.K. eta/, Inorg. Chern., 1964, 3, 1798 (synth, ir) 
Davies, N. eta/, J. Chern. Soc. (A), 1969,2601 (ir, nmr) 
Marks, T.J. eta/, J. Am. Chern. Soc., 1975, 97, 3397 (ir, nmr) 
Smith, B.E. eta/, J.lnorg. Nucl. Chern., 1976,38, 1973 (synth, 

ir, raman) 

CuH13CIOZr Zr-00016 
Chlorobis( 1J·cyclopentadienyl)methoxyzirconium 

Chlorodi-7r-cyclopentadienylmethoxyzirconium, SCI 

[11087-26-6) 
As Dibromobis( 1)5-2,4-cyclopentadien-l-yl)zirconium, 

Zr-00006 with 

X= OMe, Y = Cl 

M 287.896 
White cryst. by sub!. Mp lll-114.5°. 
Gray, D.R. eta/, lnorg. Chern., 1971, 10, 2143 (synth, ir, nmr) 
Fachinetti, G. eta/, J. Chern. Soc., Chern. Commun., 1978, 269 

(synth) 

CnHt40~6Zr Zr-00017 
( 115- 2,4-Cyclopentadien-1-yl)tris( 0-methylcarbonodithioato­

S,S')zirconium, lOCI 
( 71-Cyclopent adieny I) tris (met h ylxanthato )zirconium 
[66199-99-3] 

M 477.810 
Colourless cryst. (CH2Cl2/pet. ether). Mp 116-21° dec. 
Jain, V.K. eta/, lnorg. Chim. Acta, 1978,26, 51 (synth, ir, nmr) 

CnHt406Zr 
Tris(acetato X 1J-cyclopentadienyl)zirconium 

Triacetoxycyclopentadienylzirconium 
[31760-74-4) 

Zr-00018 

As Tribromo(f/5-2,4-cyclopentadien-1-yl)zirconium, Zr-
00001 with 

X =OAc 

Zr-00015 - Zr-00021 

M 333.448 
White cryst. (C6H 6jpet. ether). Mp "'170°, 178° dec. 
Brainina, E.M. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 1963, 

835 (synth) 
Wailes, P.C. eta/, J. Organomet. Chern., 1970,24,413 (synth, 

nmr) 

CnHtoN202Zr Zr-00019 
Dis( cyanato-N)bis( f/5-2,4-cyclopentadien-1-yl)zirconium, 9CI 

Bis( cyanato-0 )his( 715-2 ,4-cyclopentadien-1-yl)zircon­
ium, 9CI. Bis(fl-cyclopentadienyl)dicyanatozirconium. 
Zirconocene dicyanate 
[12109-63-6] 
As Dibromobis( 715- 2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X = Y = NCO or CNO 

M 305.443 
Bonding of NCO group (cyanate or isocyanate) 

uncertain. Colourless solid. Mp 218°. Readily hydro!. 
to ~J.-oxo com pd. 

Coutts, R.S.P. eta/, Aust. J. Chern., 1966, 19,2069 (synth, ir, 
nmr) 

Burmeister, J.L. eta/, lnorg. Chern., 1970,9, 58 (ir, ms, uv) 
Jensen, A. eta/, Acta Chern. Scand., 1972, 26, 2898 (ir, props) 

CnHtoN2S2Zr Zr-00020 
Dis( 115- 2,4-cyclopentadien-1-yl)bis( thiocyanato- N)zirconium, 

9CI 
Bis(fl-cyclopentadienyl)dithiocyanatozirconium. Zirco­
nocene dithiocyanate 
[ 121 09-67-0] 
As Dibromobis(f/5-2,4-cyclopentadien-l-yl)zirconium, 

Zr-00006 with 

X= Y = NCS 

M 337.564 
Yellow solid. Mp 279-81°. Bp0.0004 200° sub!. 
Coutts, R.S.P. eta/, Aust. J. Chern., 1966, 19, 2069 (synth, ir, 

nmr) 
Samuel, E., Bull. Soc. Chim. Fr., 1966, 3548 (synth, ir, uv) 
Burmeister, J.L. eta/, lnorg. Chern., 1970,9, 58 (ir, uv) 
Jensen, A. eta/, Acta Chern. Scand., 1972,26,2898 (ir) 

CnHto02Zr Zr-00021 
Dicarbonylbis( 715- 2,4-cyclopentadien-1-yl)zirconium, lOCI 

Zirconocene dicarbonyl 
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[59487-85-3] 
As Dibromobis(f/5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X= Y =CO 

M 277.430 
Violet or black cryst. (heptane). Bp0.01 70° sub!. 
Demerseman, B. eta/, J. Organomet. Chern., 1976, 107, C19 

(synth, ir) 
Fachinetti, G. eta/, J. Chern. Soc., Chern. Commun., 1976, 230 

(synth, ms, nmr) 
Thomas, J.L. eta/, J. Organomet. Chern., 1976, 111, 297 (synth, 

ir) 
Atwood, J.L. eta/, lnorg. Chern., 1980,19,3812 (cryst struct) 
Gel!, K.l. eta/, J. Am. Chern. Soc., 1981, 103, 2687 (synth, ir, 

nmr) 



CuH13CIOZr Zr-00022 
(Acetyl-C, O)chlorobis( 715- 2,4-cyclopentadien-1-yl)zirconium 

[77001-15-1] 

X= C1 

M 299.907 
Characterized spectroscopically. 
Marsella, J.A. eta/, J. Organomet. Chern., 1980, 201. 389 

(synth, ir, nmr) 

CuH13CI02Zr Zr-00023 
(Acetato-O)chlorobis(715-2,4-cyclopentadien-1-yl)zirconium, 

9CI 
(Acetato )chlorodi-7r-cyclopentadienylzirconium, RCI. 

Zirconocene acetate chloride 
(60876-22-4] 
As Zr-00006 with 

X= C1, Y = OAc 

M 315.907 
Solid. Mp 137-9°. 
Brainina, E.M. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 1969, 

2492 (synth, ir, nmr) 
Brainina, E.M. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 1976, 

1611 (synth) 
Suzuki, H. eta/, Bull. Chern. Soc. Jpn., 1978,51, 1764 (synth, 

ir, nmr, ms) 

CnHt602Zr Zr-00024 
Bis( 715- 2,4-cyclopentadien-1-yl)dimethoxyzirconium 

Di-1r-cyclopentadienyldimethoxyzirconium, SCI. Zirco­
nocene dimethoxide 
(11087-29-9] 
As Dibromobis( 175-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X= Y = OMe 

M 283.477 
Pale-yellow cryst. by subl. Mp 63-8°. Bp0 1 85° subl. 
Gray, D.R. eta/, Inorg. Chern., 1971, 10,2143 (synth, ir, nmr) 
Etievant, P. eta/, Bull. Soc. Chim. Fr., 1978, 292 (synth, nmr) 

CnHt6Zr Zr-00025 
Bis(715-2,4-cyclopentadien-1-yl)dimethy1zirconium, lOCI 

Zirconocene dimethyl 
[ 12636-72-5] 
As Dibromobis(175-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X= Y =Me 

M 251.478 
Cocatalyst in metathesis reactions and a-olefin 

polymerisations. White cryst. by subl. Bp0_0001 60-80° 
subl. 

Zr-00022 - Zr-00028 

Samuel, E. eta/, J. Am. Chern. Soc., 1973,95,6263 (synth. 
nmr) 

Alt, H. eta/, J. Am. Chern. Soc., 1974, 96, 5936. 
Jordan, R.F. eta/, J. Am. Chern. Soc., 1979, 101, 4853 (cmr) 
Ger. Pat., 3 007 725, (1981); CA, 95, 187927j (use) 
Van Leeuwen, P.W.N.M. eta/, J. Organomet. Chern., 1981. 

209, 169 (cidnp) 

C12H2oZr 
Tetrakis(713-2-propenyl)zirconium, lOCI 

Tetraallylzirconium 
[ 12090-34-5] 

M 255.510 

Zr-00026 

Dynamic tetra-7r-allyl struct. in soln. Used in the 
catalytic polymerisation of vinyl monomers. Red cryst. 
(pentane). Bp0 _0005 ~20° subl. Dec. from 0° 

Wilke, G. eta/, Angew. Chem., Int. Ed. Engl., 1966. 5. 1 51 
(synth) 

Becconsall, J.K. eta/, J. Chem. Soc. (A). 1967.423 (synth, nmr, 
ms) 

Ballard, D.G.H. eta!. J. Chem. Soc. (B). 1968. 1168 (use) 

C13H 13ClZr Zr-00027 
Chloro[ 178-1,3,5, 7 -cyclooctatetraene ]( 175- 2,4-cyclopentadien-

1-yl)zirconium, 9CJ 

[ 39413-64-4] 

M 295.919 
Red cryst. (toluene). 
Kablitz, H.J. el a!. J. Organomel. Chern .. 1973,51,241 (synth. 

nmr. ms) 

C13Ht4Cl2Zr Zr-00028 
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Dichloro[1 ,3-propanediylbis[ ( 1 ,2,3,4,5-17 )-2,4-cyclopenta­
dien-1-ylidene ]Jzirconium, 9CJ 

Dichloro( I .I' -trimet hylenedicyclopentadienyl)zirconiu-
m 
[38117-95-21 

M 332.380 
Cryst. by subl. Bp0.ooo1 170° subl. 
Hillman, M. era!, J Orf{anomer Chern. 1972, 42. 123 (wnth. 

ir,nmr,uu) . 
Saldarriaga-Molina. C. H. eta/, J Organomet. Chem .. 1974, 80, 

79 (cryst struct) 



Cl3Ht60Zr Zr-00029 
( 712-Acetyl)bis( .,s_ 2,4-cyclopentadien-1-yl)methylzirconium, 

lOCI 

[ 60970-97 -0] 
As (Acetyi-C,O)chlorobis( 1]5-2,4-cyclopentadien-1-yl)­

zirconium, Zr-00022 with 

X= Me 

M 279.489 
Yellow cryst. In soln. loses CO under vacuum. 
Fachinetti, G. et at, J. Chern. Soc., Dalton Trans., 1977, 1946 

(synth, ir, nmr, cryst struct) 
Marsella, J.A. et al, J. Am. Chern. Soc., 1981, 103, 5596 (props) 

C13Ht9CISiZr Zr-00030 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)( trimethylsilyl)zircon­

ium, lOCI 

[76772-61-7] 
As Dibromobis( 1]5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X = Cl, Y = SiMe3 

M 330.052 
White solid by sub!. Mp 98-100°. Bpo.oooz 60-70° sub!. 
Blakeney, A.J. et al, J. Organomet. Chern., 1980,202, 263 

(synth, nmr) 

C13H27Si~r Zr-00031 
( 715-Cyclopentadieny l)bis( trimethylsily Imethyl)zirconium 

M 330.747 

@- FH2SiMe3 

Zr 
\ . 
CH2S1Me3 

Unstable, not isol. from chemical or electrochemical re­
duction. Characterised spectroscopically. 

Lappert, M.F. et at, J. Chern. Soc., Dalton Trans., 1981, 805 
(esr) 

Ct4HtoF604Zr Zr-00032 
Bis( 7Js·2,4-cyclopentadien-1-yl)bis( trifluoroacetato-O)zir­

conium, 9CI 
Di -1r -cyclopent adieny Ibis ( trifluoroacet a to) zirconi urn, 
Bet. Zirconocene bis(trifluoroacetate) 
[37205-20-2] 
As Dibromobis( TJ5-2,4-cyclopentadien-l-yl)zirconium, 

Zr-00006 with 

X= Y = -OOCCF3 

M 447.441 
Colourless cryst. Mp 117°. Bp0 _o03 150° sub!. 
Brainina, E.M. et at, Jzv. Akad. Nauk SSSR, Ser. Khim., 1963, 

835 (synth) 
King, R.B. eta/, J. Organomet. Chern., 1968, 15,457 (ir, synth) 
Wakes, P.C. et al, J. Organomet. Chern., 1970,24,413 (synth, 

ir) 
Minacheva, M.K. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1972, 139 (synth) 

Zr-00029 - Zr-00036 

Ct4Ht6Zr Zr-00033 
( 714-1,3-Butadiene )bis( 715- 2,4-cyclopentadien-1-yl)zirconium, 

lOCI 
Bis( 115-cyclopentadienyl)( 114 -I ,3 -butadiene )zirconium 

M 275.500 
(s-trans)-form [75374-50-4] 

Red cryst. Formed as mixt. with s-cis-isomer but 
photochemical isom. to s-trans-form occurs. 

Erker, G. eta/, J. Am. Chern. Soc., 1980, 102, 6344 (synth, cryst 
struct, ir, nmr) 

Yasuda, H. eta/, Chern. Lett., 1981, 519 (synth) 

Ct4HtsZr Zr-00034 
( .,s.1,3,5, 7 -Cyclooctatetraene )bis( 713-2-propenyl)zirconium, 

9CI 
Bis( 1)-allyl) [ 1)-cyclooctatetraene(2-) ]zirconium. Dial­
lylcyclooctateraenezirconium 

[39413-75-7] 

M 277.516 
Catalytically oligomerises butadiene. Red-brown cryst. 

(toluene/Et20). 
Kablitz, H.J. eta/, J. Organomet. Chern., 1973, 51, 241 (synth, 

nmr, ir, ms) 
Hoffmann, E.G. eta/, J. Organomet. Chern., 1975,97, 183 (ir, 

nmr) 

Ct4H2tCISiZr Zr-00035 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)[ ( trimethylsilyl)methyl]­

zirconium, lOCI 

[11082-39-6] 

M 344.078 
Pale-yellow cryst. (hexane/toluene). Mp 118-21°. 
Collier, M.R., J. Chern. Soc., Dalton Trans., 1973, 445 (synth, 

ir, ms, nmr) 

Ct4H22N2Zr Zr-00036 
Bis( fl-cyclopentadienyl)bis( dimethylamido )zirconium 
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Di -1r -cyclopentadienyl his ( dimet hy I ami nato )zirconium, 
Bet. Zirconocene bis(dimethylamide) 

[ 111 08-30-8] 
As Dibromobis(1]5-2,4-cyclopentadien-l-yl)zirconium, 

Zr-00006 with 

X= Y = NMez 

M 309.561 
Polymerisation catalyst for acrylonitrile. Yellow cryst. 

Bpo.os 110-20° sub!. 



Chandra, G. eta/, J. Chern. Soc. (A), 1968, 1940 (synth) 
Jenkins, A.D. eta/, J. Polym. Sci., Polym. Lei/., Part B, 1968, 6, 

865 (use) 

C14H23N3S~r Zr-00037 
( 715- 2,4-Cyclopentadien-1-yl)tris( dimethylcarbamodithioato­

S,S')zirconium, 9CI 
( 1]-Cyc/opentadieny/)tris(N ,N -dimethyldithiocarbam­
ato )zirconium 
[61113-31-3] 
As ( 115-2,4-Cyclopentadien-1-yl)tris( 0-

methylcarbonodithioato-S ,S')zirconium, Zr-000 17 
with 

M 516.936 
Colourless cryst. + CH2Ch (CH 2Ciz/hexane). Mp 270-

50 dec. 
Bruder, A.H. eta/, J. Am. Chern. Soc., 1976, 98,6932 (synth, 

cryst struct, ir, nrnr) 

C14H42N2Si4Zr Zr-00038 
Dimethylbis[bis(trimethylsilyl)amido]zirconium 

Dimethylbis [I ,1 ,1-trimethyl-N- (trimethylsilyl)sila­
naminato ]zirconium, lOCI 

[70969-30-1] 

M 442.061 
Colourless liq. at r.t.; cryst. (pentane). Mp ca. 20°. 
Andersen, R.A., Inorg. Chern., 1979, 18, 2928 (synth, ir, pmr, 

crnr, rns) 

CtsHtsCIZr Zr-00039 
Chlorotris( 71-cyclopentadienyl)zirconium 

Chloro-2 ,4 -cyc/opentadien-1-ylbis( TJ 5 -2,4 -cyc/openta­
dien-1 -yl)zirconium, lOCI 

[ 69005-93-2] 

M 321.957 
Struct. postulated to be different from Chlorotris(TJ­

methylcyclopentadienyl)zirconium, Zr-00051 (3 
q5-rings). Pale-yellow cryst. Mp 234°. 

Etievant, P. eta/, Bull. Soc. Chim. Fr., Part 1/, 1978, 292 
(synth, ms, nmr) 

Zr-00037 - Zr-00042 

CtsHt9CI04Zr Zr-00040 
Chi oro( 115- 2,4-cyclopentadien-1-yl)bis(2,4-pentanedionato-

0, O')zirconium, 9CI 
Bis ( acetylacetonato )ch/oro( TJ-cyclopentadienyl)zirconi-
urn 
[ 12216-18-1] 

M 389.986 
Colourless cryst. M p 189-90°. 
Brainina, E.M. el a/, lzv. Akad. Nauk SSSR, Ser. Khim., 1964, 

1421 (synth) 
Pinnavaia, T.l. era/, J. Am. Chern. Soc., 1968,90, 5288 (nmr) 
Stezowski, J.J. eta/, J. Am. Chern. Soc., 1969,91,2890 (cryst 

struct) 
Fedorov, L.A. eta/, lzL'. Aka d. Nauk SSSR, Ser. Khim., 1971, 

1844 (nmr) 
Frazer, M.J. eta/, lnorg. Chern., 1971, 10, 2137 (synth, ir, nmr) 
Minacheva, M.K., Koord. Khim., 1975, 1, 831 (cmr) 

CtsH22Zr Zr-00041 
Bis(715-cyclopentadieny1X2,2-dimethylpropyl)hydrozirconium 

Bis ( 1]-cyc/opentadieny/)hydridoneopenty/zirconi urn. Di­
cyclopentadieny/hydridoneopentylzirconium 

M 293.559 
Dimeric. 
Dimer: (67063-43-8]. Tetrakis(TJ5-2,4-cyc/opentadien­

l-yl)bis(2,2-dimethylpropyl)di-f.l-hYdrodizirconium, 
lOCI. Bis [ bis(cyclopentadienyl)­
hydridoneopentylzirconium ]. 
C3oH44Zr2 M 587.118 
Not isol., characterised spectroscopically. Several 
related dimeric hydrides also reported. 

Gel!, K.l. eta/, J. Am. Chern. Soc., 1978, 100, 3246 (synth, 
nmr) 

C1sH21Zr Zr-00042 
( 715- 2,4-Cyclopentadien-1-yl)bis(2,2-dimethylpropyl)zir­

conium 
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(TJ-Cyclopentadienyl)dineopentylzirconium 

M 298.598 

@- FH2C(CH3h 

Zr 
\ 
CH2C(CH3h 

Unstable, not isol. from chemical or electrochemical 
reduction. Characterized spectroscopically. 

Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1981, 805 
(esr) 



Ct~zoZr Zr-00043 
Dis( yf-2,4-cyclopentadien-1-yl)[ ( 1 ,2,3,4-'1 )-2,3-dimethyl-

1,3-butadiene]zirconium, lOCI 

[75361-74-9] 

S -cis-form 

M 303.554 
s-cis and s-trans isomers known. Red cryst. solid. s-trans 

obt. from s-cis by photochem. isom. 
Erker, G. eta/, J. Am. Chern. Soc., 1980,102,6344 (synth, nmr, 

cryst struct) 

Ct6HzoZr Zr-00044 
Dis( Tf-2,4-cyclopentadien-1-yl)-f11-2-propenyl-~-2-propen­

ylzirconium 
Allyl-7r-allyl-7r-cyclopentadienylzirconium, 8CI. Diallyl­
bis( TJ-cyclopentadienyl)zirconium. Zirconocene diallyl 

M 303.554 
Cream cryst. (pentane). M p > -18 ° dec. Dec. at r. t. 

under N2. 
Martin, H.A. eta/, J. Organomet. Chern., 1968, 14, 149 (synth, 

ir, nmr) 

Ci~44Si4Zr 
Tetrakis(trimethylsilylmethyl)zirconium, 9CI 

[32665-18-2] 

M 440.086 

Zr-00045 

Polymerizes 1-alkenes. Colourless cryst. (pentane, < 1 0°); 
colourless liq. Mp 10-1°. BPo.oot ca. 25°. Shows en­
hanced thermal stability over sample alkyls. 

I> Pyrophoric 
Collier, M.R. eta/, J. Chern. Soc., Dalton Trans., 1973,445 

(synth, ir, nmr) 
Lappert, M.F. eta/, J. Organomet. Chern., 1974,66,271 {pe) 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1975,830. 
Ballard, D.G.H. eta/, J. Catal., 1976,44,116 (use) 

Ct7H25PZr Zr-00046 
Dis[(1,2,3,4,5,6-'l )metbylbenzene]( trimethylpbospbine)zir­

conium, lOCI 
Ditoluene( trimet hylphosphine )zirconium 
[71361-41-6] 

M 351.578 

Zr-00043 - Zr-00049 

Believed to have (bent) sandwich struct. Dark-green 
cryst. Sol. aromatic hydrocarbons, spar. sol. pet. ether. 
Solns. stable under Ar but dec. under N2. 

Cloke, F.G.N. eta/, J. Chern. Soc., Dalton Trans., 1981, 1938 
(synth, ms, nmr) 

Ct,Hz9CISizZr Zr-00047 
[Dis(trimetbylsilyl)metbyl)cblorobis(yf-2,4-cyclopentadien-

1-yl)zirconium, lOCI 

[64815-30-1] 

M 416.260 

@ Cl 
z{ SiM~ 

~'di 
~ 'siMe3 

Gives first 'sideways on' N2 complex on reduction under 
N2. Yellow air-stable cryst. (toluene). Mp 221-3°. 

Atwood, J.L. eta/, J. Am. Chern. Soc., 1977,99,6645 (synth, 
nmr) 

Gynane, M.J.S. eta/, J. Chern. Soc., Chern. Commun., 1978,34. 
Jeffery, J. eta/, J. Organomet. Chern., 1979, 181,25. 
Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1981,814 

(nmr) 

CtsHt4ChZr Zr-00048 
Dicblorobis[(1,2,3,3a, 7 a-71)-1 H-inden-1-yl]zirconium, 9CI 

[12148-49-1] 

M 392.435 
6-membered ring not coordinated. Yellow cryst. Mp 

264°. Reported to dec. in org. solvs. 6 membered ring 
catalytically hydrogenated over Pt. Sensitive to air in 
so ln. 

Samuel, E. eta/, J. Organornet. Chern., 1965, 4, 156 (synth, ir) 
Samuel, E., Bull. Soc. Chim. Fr., 1966, 3548 (synth, nrnr) 

CtsHtsNzZr Zr-00049 
Dis( yf-cyclopentadien-1-yl)di-1 H-pyrrol-1-ylzirconium, lOCI 

Di-7r-cyclopentadienyldipyrro/-J-ylzirconium, 8CI. 
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Bis( TJ-cyclopentadienyl)bis(pyrrolyl)zirconium 
[73587-39-0] 

M 353.574 



Yellow cryst. Mp 195°. Cyclopentadienylligands re­
moved by pyridine-sodium at reflux temp. in THF to 
give the ZrPy699 anion. 

Issleib, K. eta/, Z. Anorg. Chern., 1969,369, 83 (synth, ir) 
Yann Bynum, R. eta/, lnorg. Chern., 1980, 19, 2360 (synth, 

cryst struct, ms) 

CtsHtsZr Zr-00050 
Dis( ,s.2,4-cyclopentadien-1-yl){l,2-phenylenebis[ methylene]]­

zirconium, lOCI 
2 ,2-Bis( TJ 5 -cyclopentadienyl) -2-zirconaindane 
[75070-70-1] 

M 325.560 
Cryst. Mp 177°. 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1980. 476 

(synth, nmr, cryst struct) 
Lappert, M.F. eta/, J. Organomet. Chern., 1980, 192, C35 

(props) 

C1sH21CIZr Zr-00051 
Chlorotris('l·methylcyclopentadienyl)zirconium 

Chloro( 1-methyl-2 ,4 -cyclopentadien-1-yl)-
bis [ (1 ,2 ,3 ,4,5-TJ )-1-methy/-2 ,4-cyclopentadien-1-yl]zir­
conium, lOCI 

[ 69005-92-1] 

M 364.037 
Fluxional TJ'·(TJ5h struct. proposed, different from 

Chlorotris(TJ·Cyclopentadienyl)zirconium, Zr-00039 . 
Pale-yellow cryst. (toluene). Mp 155°, 166-7°. 

Brainina, E.H. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khim., 
1966, 169, 335 (synth) 

Etievant, P. eta/, Bull. Soc. Chim. Fr., Part II, 1978, 292 
(synth, ms, nmr) 

CtsHu;AICIZr Zr-00052 
Chlorobis( 775- 2,4-cyclopentadien-1-yl){ 1-( dimethy !alumino)-

2-methyl-1-pentenyl]zirconium, lOCI 
Chlorobis( TJ-cyc!opentadienyl)( 1-dimethylalumino-2-
methy/-2-propy/etheny/)zirconium 
[77089-97-5] 

M 396.058 
Prod. as a single stereochemically rigid stereoisomer. 

Synthetic intermed. Spectroscopically and analytically 
characterised. 

Zr-00050 - Zr-00055 

Yoshida, T. eta!. J. Am. Chern. Soc., 1981,103, 1276 (synth, ir, 
nmr, use) 

CtsH3oN2Zr Zr-00053 
Bis( TJ5-cyclopentadienyl)bis( diethylamido )zirconium 

Di -1r -cyclopentadienylbis( diet hylaminato )zirconi urn, 
SCI. Zirconocene bis(diethylamide) 
As Dibromobis(TJ5-2,4-cyclopentadien-l-yl)zirconium, 

Zr-00006 with 

X= Y = NEt2 

M 365.668 
Orange-yellow solid. Bpo.o3 120-30° sub!. 
Chandra, G. eta/, J. Chern. Soc. (A), 1968, 1940 (synth, ms) 

CtsH32ShZr Zr-00054 
Bis( 775- 2,4-cyclopentadien-1-yl)bis[ ( trimethylsilyl)methyl]zir­

conium, lOCI 

[11077-97-7) 

M 395.842 
White needles. M p 96-7°. Sensitive to air but thermally 

more stable than the analogous alkyls. 
Collier, M.R. eta/, J. Organomet. Chern., 1970,25, C36 (synth) 
Collier, M .R. eta/, J. Chern. Soc., Dalton Trans., 1973, 445 

(synth, ir, nmr) 
Jeffery, J. eta/, J. Chern. Soc., Chern. Commun., 1978, I 081 

(nmr) 
Jeffery, J. eta!. J. Chern. Soc., Dalton Trans., 1981, 1593 (cryst 

struct) 

C tsH3sCI2PZr Zr-00055 
Dichloro(2,2-dimethylpropyl)[ ( 1 ,2,3,4,5-TJ )-1 ,2,3,4,5-pentam­

ethyl-2,4-cyclopentadien-1-yl]( trimethy !phosphine )zircon­
ium, lOCI 
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Dichloro(neopentyl) ( tri met hylphosphi ne) ( TJ-pentameth­
ylcyclopentadienyl)zirconium 
[78067-94-4] 

M 444.574 
Orange cryst. at -30° Mp >-30°. 
Wengrovius, J.H. eta/, J. Organomet. Chem., 1981, 205, 319 

(nmr) 

The first digit of the Entry number 
defines the Supplement in which 
the Entry is found. 0 indicates the 
Main Work 



C19H1sMoO~r Zr-00056 
[1'-(Acetyl-C:O))I'-(1J2-carbonyl))carbonyl(rf-2,4-cyclopen­

tadien-l-yl)molydenum ]bis(,S-2,4-cyclopentadien-1-yl)zir­
conium 
JL- [ Acetyi-C (Mo ):O(Zr) )p,- [ carbonyl-C-
(Mo ):O(Zr)] bis-TJ-cyc/opentadienylzirconium(car­
bonyi)TJ-cyclopentadienylmolybdenum 
[76671-79-9) 

M 481.509 
Air-stable solid. Yellow cryst. Unreactive to most donor 

ligands. 
Longato, B. et a/,J. Am. Chern. Soc., 1981, 103,209 (synth, ir, 

nmr, cryst struct) 

C19H19Zr Zr-00057 
Bis(benzyiX 1J·Cyclopentadienyl)zirconium 

( 715-2 ,4-Cyclopentadien-1-yl)bis(phenylmethyl)zircon-
ium. Dibenzyl(cyc/opentadienyl)zlrconium · 

M 338.579 
Unstable, not isol. 

@- _FH2Ph 

Zr 

tH2Ph 

Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1981, 805 
(esr) 

C19H3:zOShZr Zr-00058 
Bis(trimethylsilyl)acetyi-C, O)bis( ,S-2,4-cyclopentadien-l­

yl)methylzirconium, lOCI 
Methyl [ 712-bis( trimet hylsilyl)acetyl-C ,0] his ( TJ-cyclo­
pentadienyl)zirconium 
[71520-96-2] 

M 423.852 
Pale-yellow cryst. (CH2Ch/Et20). Mp 123-5°. Stable to 

CO loss in soln. at 25°. 
Lappert, M.F. eta/, J. Organomet. Chern., 1979, 174, C35 

(synth, ir) 
Jeffery, J. eta/, J. Chern. Soc., Dalton Trans., 1981, 1593 

(synth, ir, pmr) 

C19H3803Zr Zr-00059 
Tris(diethyl ether)methylphenylzirconium 

Methyltris[(l ,1'-oxybis[ethane]]pheny/zirconium, lOCI 

[69593-37-9] 

M 405.727 
Associated. Brown cryst. (Et20). Spar. sol. org. solvs. Mp 

ca. 90° dec. 
Razuvaev, G.A. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim., 1978,243, 1212 (synth, props) 

Zr-00056 - Zr-00062 

Razuvaev, G.A. eta/, Inorg. Chim. Acta, 1980, 44, L285 (synth, 
ir) 

C:zoH1oCICo301oZr Zr-00060 
Chlorobis(,S-2,4-cyclopentadien-l-yl)[l'4"[ methanolato( 4-)­

C: C: C: O]](nonacarbonyltricobalt)zirconium, lOCI 
Chlorobis( TJS-cydopentadienyl) [p,3- ( oxymethylidyne )­
cyc/otris ( tricarbonylcobalt) ]zirconium 
[67422-57-5] 

M 713.766 

@/c1 
Zr @' oc o, 1/co 

c-eo-co 
lXI 

OC-Co-Co-CO 
oc/i 1 'co co oc 

Dark-red cryst. (toluene). Spar. sol. aromatic, v. spar. sol. 
aliphatic solvs. Mp 138-41°. 

Stutte, B. eta/, Chern. Ber., 1978, Ill, 1603 (synth,ir, nmr, 
cryst struct) 

Ishii, M. eta/, Ber. Bunsenges. Phys. Chern., 1979, 83, I 026 
(synth, ir, nmr) 

C:zoH:zoChOZr:z Zr-00061 
Dichlorotetrakis( 115- 2,4-cyclopentadien-l-yl)-p,-oxodizir­

conium, lOCI 
Dich/orotetra-7r-cyc/opentadienyloxodizirconium. 
,.,.-Oxobis [ ch/orobis( TJ-cyc/opentadienyl)zirconium] 
[12097-04-0] 

@ c~@ 
Zr-0-Zr 

@ti © 
M 529.723 
Colourless cryst. Mp 300-9°. Bp 200° sub!. in vacuo. 
Reid, A.F. eta/, Aust. J. Chern., 1965,18, 173 (synth, ir, nmr, 

ms) 
Samuel, E., Bull. Soc. Chim. Fr., 1966,3548 (synth, ir, uv, nmr) 
Etievant, P. eta/, Bull. Soc. Chim. Fr., 1978,292 (synth) 
Inorg. Synth., 1979, 19, 223 (synth) 

C:zoH:zoZr Zr-00062 
Bis[(l,2,3,3a,7 a-11)-l H-inden-1-yl]dimethylzirconium, 9CI 
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[ 49596-04-5] 
As Dichlorobis[( I ,2,3,3a,7 a-71)- I H-inden- I -yl]zircon­

ium, Zr-00048 with 

X= Me 

M 35I.598 
Straw-coloured solid by sub!. Mp 107° dec. Sub!. in 

vacuo. 
Samuel, E. eta/, J. Am. Chern. Soc., 1973,95,6263 (synth, 

nmr) 
Alt, H.G. eta/, J. Am. Chern. Soc., 1974,96,5936. 
Atwood, J.L. et a/,lnorg. Chern., 1975, 14, 1757 (cryst struct) 



C2oH2tCIZr Zr-00063 
Chlorobis(715·2,4-cyclopentadien-l-yl)(2-methyl-1-phenyl-1-

propenyl)zirconium, lOCI 
Chlorobis( T]-cyclopentadieny/)(2 ,2 -dimethyl-1 -phenyl­
ethenyl)zirconium 

[63422-41-3] 

M 388.059 
Yellow cryst. (Et20). Mp 170° dec. Also characterized 

by cryst. struct. and elemental analysis. 

Cardin, C.J. eta/, J. Organomet. Chern., 1977, 132, C23 (synth. 
ir, nmr) 

C2oH32Zr Zr-00064 
Bis( 715- 2,4-cy clopentadien-1-yl)bis(2,2-dimethy lpropy I )zir­

conium, lOCI 
Bis ( T/5 -cyclopentadienyl)bis( neopentyl)zirconium. Zir­
conocene dineopentyl 

[ 69793-83-5] 

As Dibromobis(TJ5-2,4-cyclopentadien-l-yl)zirconium, 
Zr-00006 with 

M 363.693 
Pale-yellow. 

X = Y = -CHzC(CHJh 

Jeffery, J. eta/, J. Chern. Soc., Chern. Commun., I 978, 1081 
(nmr) 

Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1979,305 
(props) 

Jeffery, J. et a/, J. Chern. Soc., Dalton Trans., 198 I, I 593 ( cryst 
struct, synth, nmr) 

C2oH32Zr Zr-00065 
Dihydrobis[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-cy clo­

pentadien-1-yl]zirconium, lOCI 
Dih ydridobis ( 7]-pent a met h ylcyclopent adien y I) z i rconi urn 

[61396-34-7] 

M 363.693 
Monomeric. Pale-yellow cryst. (pet. ether). Freely sol. 

hydrocarbons and ethers. Deuterium analogue also 
prepd. 

Manriquez, J.M. eta/, J. Am. Chern. Soc., 1976,98,6733 
(synth, mw, ir, nmr) 

Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100, 2716 
(synth, nmr, ir) 

Threlkel, R.S. eta/, J. Am. Chern. Soc., I 98 I, 103, 2650 (use) 

Zr-00063 - Zr-00068 

CzoH33AhCIZr Zr-00066 
~-Chlorobis( 715- 2,4-cyclopentadien-1-yl)bis( diethylalum­

inum)-~-1-ethanyl-2-ylidenezirconium, lOCI 
~-Chlora-l- [ bis( 1)-cyclopentadieny/zirconio) ]-2 ,2-bis­
(diethylalumino )ethane 

[ 55466-98-3] 

M 454.117 
Cryst. (heptane). Mp 128° dec. 

Heins, E. eta/, Makromol. Chern., 1970, 134, I (synth) 
Kaminsky, W. eta/, Justus Liebigs Ann. Chern., I 975,438 

(synth, nmr, bib/) 
Kaminsky, W. eta/, Angew. Chern., Int. Ed. Engl .. I 976. 15, 

629 (synth, cryst struct) 
Kopf, J. eta/, Cryst. Struct. Commun .. I 980. 9, I 97 (cryst 

struct) 

CzoH34SnzZr Zr-00067 
Bis[ ( 1 ,2,3,4,5,6-71 )-me thy I benzene ]bis( trimethyls tanny !)zirco­

nium, lOCI 
Ditoluenebis(trimethylstannyl)zirconium 

[78379-41-6] 

M 603.089 
Black cryst. Solid only slowly dec. by air. 

Cloke, F.G.N. eta/, J. Chern. Soc., Chern. Commun., 1981, I 17 
(synth, nmr) 

C2oH44Zr 
Tetrakis(2,2-dimethylpropyl)zirconium, 9Cl 

Tetraneopentylzirconium 

Zr-00068 
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[38010-72-9] 

M 375.788 
Polymerizes olefins. Colourless cryst. by sub!. M~ 

II 0 dec. Bp0 _01 50° sub!. Shows enhanced thermal 
stability over straight chain alkyls. 

Davidson, P.J. eta/, J. Organomet. Chern .. 1973, 57, 269 (synth, 
nmr, ms, ir, raman) 

Mowat, W. eta/, J. Chern. Soc., Dalton Trans., I 973, 1120 
(synth, nmr, ir) 

Lappert, M.F. eta/, J. Organomet. Chern., 1974,66, 271 (pe) 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1975, 830. 
Chiu, K.W. eta/, J. Chern. Soc., Dalton Trans., 1981, 2088. 
Wengrovius, J.H. eta/, J. Organomet. Chern., I 98 I, 205, 3 I 9 

(synth) 



C21H240sZr Zr-00069 
r-Cyclopentadienylbis(2,4-pentanedionato)pbenoxyzircon­

ium, SCI 
Bis (acetyl acetonato) ( 71-cyc/opent adi en y l) phenoxyz irco­
nium 

M 447.638 
Mp 62-63.5°. 
Brainina, E.M. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. Khim., 

1971,196, 1085 (synth, nmr) 

C21Hs1CISi6Zr Zr-00070 
Tris[bis(trimetbylsilyl)metbyl]cblorozirconium, lOCI 

Chlorotris [ bis ( trimet h y lsi l yl)met h yl] zirconi urn 
[ 53668-84-1] 

M 604.867 
White cryst. 

CIZr[CH(SiMe3hb 

Barker, G.K. eta/, J. Organomet. Chern., 1974,76, C45 (synth, 
nmr, ir) 

C 22H toF toZr Zr-00071 
Bis(Tt5-cyclopentadienyl)bis(pentafluorophenyl)zirconium 

Dicyclopentadienylbis(pentafluorophenyl)zirconium 
As Dibromobis( T/5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

M 555.525 
White cryst. by subl. Mp 218-9°. Bp0.01 120° subl. 

I> Explodes in air above Mp 
Chaudari, M. eta/, J. Chern. Soc. (A), 1966, 838 (synth, ir) 
Samuel, E. eta/, J. Am. Chern. Soc., 1973,95,6263 (nmr) 

C22H2oS2Zr Zr-00072 
Bis(benzenethiolato )bis( .,.,S-2,4-cyclopentadien-1-yl)zircon­

ium, lOCI 
Bis ( 71-cyclopentadieny l)bis (phenyl! hiolato )zirconium 
[37206-34-1] 
As Dibromobis( 715- 2,4-cyclopentadien-1-yl )zirconium, 

Zr-00006 with 

X= Y = SPh 

M 439.740 
Yellow cryst. Mp 147-54° dec. 
Kiipf, H., J. Organomet. Chern., 1968, 14, 353 (synth, ir, nmr) 
Minacheva, M.K. eta/, Izv. Akad. Nauk SSSR, Ser. Khim., 

1972, 139 (synth) 
Petersen, J.L., J. Organomet. Chern., 1979, 166, 179 (synth) 
Brindley, P.B. eta/, J. Organomet. Chern., 1981, 222, 89 (synth, 

ir, nmr) 

Zr-00069 - Zr-00075 

C22H2oZr Zr-00073 
Bis( 715-2,4-cyclopentadien-1-yl)diphenylzirconium, lOCI 

Zirconocene diphenyl 
[51177-89-0) 
As Dibromobis(1)5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X= Y =Ph 

M 375.620 
White cryst. (Et20). Mp 140° dec. 
Samuel, E. eta/, J. Am. Chern. Soc., 1973,95,6263 (synth, ir, 

nmr) 
Razuvaev, G.A. eta/, Dokl. Akad. Nauk SSSR, Ser. Sci. 

Khim., 1978,243, 1212 (props) 
Razuvaev, G.A. eta/, J. Organomet. Chern., 1979, 174,67 

(props) 
Erker, G. eta/, J. Organomet. Chern., 1980, 188, C1 (props) 
Hsueh-Sung Tung, eta/, lnorg. Chim. Acta, 1981, 52, 197. 

C22H3002Zr Zr-00074 
Dicarbonylbis[ ( 1 ,2,3,4,5-Tt )-1 ,2,3,4,5-pentamethy 1-2,4-cyclo­

pentadien-1-yl)zirconium, lOCI 

[61396-31-4] 

M 417.698 
Purple-brown or black cryst. (toluene). 
Manriquez, J.M. eta/, J. Am. Chern. Soc., 1976,98,6733 

(synth, ir, nmr) 
Sikora, D.J. eta/, J. Am. Chern. Soc., 1981, 103, 1265 (cryst 

struct, synth, ir, ms) 

C22H3sNZr Zr-00075 
Hydro[(methylimino )methyl]bis[ ( 1,2,3,4,5-Tt)-1,2,3,4,5-pen­

tamethyl-2,4-cyclopentadien-1-yl]zirconium, lOCI 
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(N-Met hylformimidoyl)h ydridobis ( 115-pentamet h y lcy­
clopentadienyl)zirconium 
[721 08-52-2] 

M 404.745 
Unstable; characterized spectroscopically. 
Wolczanski, P.T. et al,J. Am. Chern. Soc., 1979, 101, 6450 

(synth, ir, nmr) 



Czziia&INZr - CzaHzzCIPZr 

CzzHJ()INZr Zr-00076 
Dimethylamidoiodobis(7J5-pentamethylcyclopentadienyl)zir­

conium 
Iodo(N -methylmethanaminato )bis[(J ,2,3,4,5-
1/) -1 ,2,3 ,4 ,5 -pentamethy/-2 ,4-cyc/opentadien-1-yl] zir­
conium, lOCI. Bis(1]-pentamethylcyclopentadienyl)­
dimethylamido(iodo )zirconium 
[72125-82-7] 

X= I 

M 532.658 
Characterization includes elemental analyses. 
Wolczanski, P.T. eta/, J. Am. Chern. Soc., 1979, 101, 6450 

(synth, nmr) 

C22H36Zr Zr-00077 
Dimethylbis[ ( 1 ,2,3,4,5-71 )-1-(2-methy lbutyl)-2,4-cy clopentad­

ien-1-yl]zirconium, lOCI 

[75663-08-0] 

H3CCH2CH(CH3)CH2 

L§< ye 
Zr @'Me 

H3CCH2CH(CH3)CH2 

M 391.746 
(S,S)-form [75663-08-0] 

Chiral hydrogenation catalyst. Oil. [a] 0 + 14° (c, 2.5 in 
C6H6). 

Couturier, S. eta/, J. Organomet. Chern., 1980, 195, 291 (synth, 
nmr) 

Cz2H37NZr Zr-00078 
Dimethylamidohydro(pentamethylcyclopentadienyl)zir­

conium 
Hydro(N -methylmethanaminato )bis [ (1 ,2 ,3 ,4 ,5-
11 )-1 ,2 ,3 ,4,5-pentamethyl-2 ,4-cyc/opentadien-1-yl]zir­
conium, lOCI. Bis(11-pentamethylcyclopentadienyl)di­
methylamidohydridozirconium 
[72108-53-3] 
As Dimethylamidoiodobis( 175-

pentamethylcyclopentadienyl)zirconium, Zr-00076 
with 

X=H 

M 406.761 
Solid by sub!. Characterization includes elemental 

analysis. 
Wolczanski, P.T. eta/, J. Am. Chern. Soc., 1979, 101, 6450 

(synth, ir, nmr) 

Zr-00076 - Zr-00081 

Cz3H17CINzOzZr Zr-00079 
Chi oro( 7J5-cyclopentadienyl)bis(8-quinolinolato )zirconium 

[12114-15-7] 

M 480.D73 
Yellow solid (Et20). Mp 260-3°. 
Freidlina, R.K.H. eta/, lzv. Akad. Nauk SSSR, Ser. Khim., 

1966, 1396 (synth) 
Charalambous, J. eta/, J. Chern. Soc. (A). 1971,2487 (synth, 

ir, nmr, ms) 

C23H2oOZr Zr-00080 
( .,z_ Benzoyl)bis( .,s_ 2,4-cyclopentadien-1-yl)phenylzirconium, 

lOCI 

[66152-53-2] 

Ph 

@;,) 
Zr=O 

@ "rh 

M 403.630 
Characterized spectroscopically. Yellow-orange solid 

(heptane/toluene). Mp 23°. Stable to loss of CO both 
in solid state and in soln. 

Fachinetti, G. eta/, J. Chern. Soc., Dalton Trans., 1977, 1946 
(synth, ir, nmr) 

Erker, G. eta/, Angew. Chern., Int. Ed. Engl., 1978, 17, 605 
(is om) 

Erker, G. eta/, J. Organomet. Chern., 1980, 188, Cl. 
Marsella, J.A. eta/, J. Am. Chern. Soc .. 1981, 103. 5596. 

Cz3H22CIPZr Zr-00081 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)[ ( diphenylphosphino )­

methyl]zirconium, lOCI 
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[7 4380-49-7] 
As Dibromobis(175-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X = Cl, Y = -CH2PPh2 

M 456.074 
Pale-yellow cryst. 
Schore, N.E. eta/, J. Am Chern. Soc., 1980, 102, 4251 (synth, 

cryst struct, nmr, ir) 



C23H34ShZr Zr-00082 
[Dis( trimethy lsilyl)methy l]bis( 175-2,4-cyclopentadien-1-y 1)­

phenylzirconium, lOCI 
Bis ( TJ-cyclopentadienyl)phenyl [ bis( trimethylsilyl)me­
thyl]zirconium 
[79194-27-7] 

M 457.913 
White cryst. Mp 116-8°. Shows unusually high barrier to 

rotation about Zr-C bonds. 
Jeffery, J. eta/, J. Chem. Soc., Chem. Commun., 1978, 1081 

(nmr, cryst struct) 
Jeffery, J. eta/, J. Chem. Soc., Dalton Trans., 1981, 1593 

(synth, ir, nmr) 

C23H4sCISi4Zr Zr-00083 
[Dis(trimethylsilyl)methyl]chlorobis[ (1,2,3,4,5-77 )-1-( trimeth­

ylsilyl)-2,4-cyclopentadien-1-yl]zirconium, lOCI 
Chlorobis [ 71- ( trimethylsilyl)cyclopentadienyl] bis(tri­
methylsilyl)methylzirconium 
[74042-81-2] 

M 560.624 
Pale-yellow cryst. (hexane). Mp 154-6°. 
Lappert, M.F. eta/, J. Chem. Soc., Dalton Trans., 1981,805, 

814 (synth, ir, nmr, cryst struct) 

C24HnChZr Zr-00084 
Dis( 775-benzylcyclopentadienyl)dichlorozirconium 

Dichlorobis [ ( 1 ,2 ,3 ,4 ,5-7]) -1- (phenylmethyl) -2 ,4-cyclo­
pentadien-1-y/]zirconium, lOCI 

[58689-69-3] 

M 472.564 
Mp 118°. Triboluminescent and highly piezoelectric. 
Renaut, P. eta/, J. Organomet. Chem., 1978, 148, 35 (synth) 
Dusausoy, Y. eta/, J. Organomet. Chem., 1978, 157, 167 (cryst 

struct, nmr, ir, uv, raman) 

C24H24Zr Zr-00085 
Dis(benzyl)bis(175-cyclopentadienyl)zirconium 

Bis( 715-2 ,4-cyclopentadien-J-yl)bis(phenylmethy/)zir­
conium, lOCI. Zirconocene dibenzyl 
[37206-41-0] 
As Dibromobis(7]5-2,4-cyclopentadien-l-yl)zirconium, 

Zr-00006 with 

Zr-00082 - Zr-00087 

M 403.674 
Yell ow needles (toluene). Shows markedly higher 

thermal stability than Ti analogue. 
Fachinetti, G. eta/, J. Chem. Soc., Chem. Commun., 1972,654 

(synth, ir, nmr) 
Fachinetti, G. eta/, J. Chem. Soc., Dalton Trans., 1977, 1946 

(ir, nmr) 
Lappert, M.F. eta/, J. Chem. Soc., Chem. Commun., 1979,305. 
Brindley, P.B. eta/, J. Chem. Soc., Perkin Trans. 2, 1981, 419 

(nmr) 

C24H34ShZr Zr-00086 
Dis( 175-2,4-cyclopentadien-1-yl)[ 1,2-phenylenebis[ ( trimeth­

ylsilyl)methylene]]zirconium, lOCI 
2,2 -Bis( 715 -cyclopentadienyl) -1 ,3-bis(trimet hylsilyl)-
2-zirconaindane 
[76933-95-4] 

M 469.924 
meso-form 

Red cryst. (pentane). Sol. org. solvs. Mp 141-2°. Limited 
air stability but thermally robust and sublimable. 

Lappert, M.F. eta/, J. Chem. Soc., Chem. Commun., 1980, 
1284 (synth, ir, ms, nmr) 

C24H40Zr Zr-00087 
Hydro(2-methylpropyl)bis[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentameth­

yl-2,4-cyclopentadien-1-yl)zirconium, lOCI 
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Isobutyl (hydrido )bis( 7]-pentamethy/cyc/opentadieny/)-
zirconium 
[ 671 08-86-5] 

~~ 
Zr ';§[- 'rn,cH(CH,), 

M 419.800 
Yell ow, microcryst. solid (pet. ether). Isotopomers also 

made. 
Manriquez, J.M. eta/, J. Am. Chem. Soc., 1978,100,2716 

(synth, nmr) 
McAlister, D.R. eta/, J. Am. Chem. Soc., 1978, 100, 5966 

(synth, nmr) 



C2sH38A)zZr Zr-00088 
[2,2-Bis(diethylalumino )ethyl]tris( 715- 2,4-cyclopentadien-l­

yl)zirconium, lOCI 
I,/ -Bis(diethylalumino )-2- [bis(T]-cyclopentadienyl)zir­
conio ]ethane cyclopentadienide 

[64539-44-2] 

al 

~ f1Et 2 

Zr-CH2-CH . ® 
~ A.mt2 

M 483.758 
Ionic material. Polymerises olefins. Cryst. Extremely air­

and water-sensitive. 
Kaminsky, W. eta!, Makrornol. Chern., I974, 175,443 (synth, 

use) 
Kaminsky, W. eta!, Angew. Chern., Int. Ed. Engl., I 976, 15, 

629 (nrnr, struct) 
Kopf, J. eta/, Cry st. Struct. Cornrnun., I 980, 9, 27I (cryst 

struct) 

C2sH4sCIShZr Zr-00089 
Dis( 715- tert-butylcyclopentadienyl)[bis( trimethy Isilyl)methy 11-

chlorozirconium 
[Bis(trimethylsilyl)methyl]chlorobis [(I ,2 ,3,4 ,5-
TJ )-1-(1 ,1-dimethylethyl)-2 ,4-cyclopentadien-1-yl]zir­
conium, lOCI 

[74042-79-8) 
As [Bis(trimethylsilyl)methyl]chlorobis[ (I ,2,3,4,5-

TJ)-1-(trimethylsilyl)-2,4-cyclopentadien-1-yl]zirconiu­
m, Zr-00083 with 

M 528.475 
Pale-yellow cryst. (hexane). Mp 159-62°. 
Lappert, M.F. eta!, J. Chern. Soc., Dalton Trans., I 98 I, 805, 

8I 4 (synth, ir, nrnr, cryst struct) 

C2sH43Zr Zr-00090 
Tris(2,2-dimethylpropyl)[(l,2,3,4,5-71)-l,2,3,4,5-pentameth­

yl-2,4-cyclopentadien-l-yl]zirconium, lOCI 
Trineopentyl ( T]-pentamet h ylcyclopent adienyl) z irconi urn 

[78067-96-6] 

M 439.874 
Off-whitecryst. at -30°. Mp >-30°. 
Wengrovius, J.H. eta!, J. Organornet. Chern., I 981, 205, 3 I 9 

(nrnr) 

Zr-00088 - Zr-00094 

C26H2o06Zr Zr-00091 
( 715- 2,4-Cyclopentadien-l-yl)tris(2-hydroxy-2,4,6-cyclohep­

tatrien-I-onato-0, O')zirconium, 9CI 
( TJ-Cyclopentadienyl)tris( tropolonato )zirconium 

Q ' 
' 

' 

o' I .. o 
/nt__zr ory 
~loo·~ 

' . 
' ' 
' . 

M 519.660 
Pale-yellow solid. 
Frazer, M.J. eta!, lnorg. Chern., 1971,10,2137 (ir, nrnr) 
McPartlin, M. eta/, J. Organornet. Chern., 1976, 104, C20 

( cryst struc/) 

C26H2oZr Zr-00092 
Bis( 715- 2,4-cyclopentadien-I-yl)bis(phenylethynyl)zirconium, 

lOCI 
Zirconocene bis(phenylacetylide) 
[72982-57-1] 
As Dibromobis( 17 5-2,4-cyclopcntadien-1-yl)zirconium, 

Zr-00006 with 

M 423.664 
Light-brown solid. 

x = v = -c-cPh 

Jenkins, A.D. eta/. J. Organomet. Chem., 1970, 23, 165 (synth, 
ir, nrnr, rns) 

Jimenez, R. eta/. J. Organomet. Chem .. 1979. 182. 353 (synth, 
ir. nmr, uc) 

C26H24Zr Zr-00093 
Bis(71-cyclopentadienyl)bis(2-phenylethenyl)zirconium 

Di-7r-cyclopentadienyldistyrylzirconium, 8CI. Bis( T]-cy­
clopentadienyl)bis(/3-styryl)zirconium 

[11058-18-7] 
As Dibromobis(T]5-2,4-cyclopcntadien-l-yl)zirconium, 

Zr-00006 with 

M 427.696 
Black solid. 

X= Y = -CH=CHPh 

Wailes, P.C. eta/, J. Organomet. Chem., 1971,27. 373 (synth, 
nmr) 

C26H26Zr Zr-00094 
Tribenzyl( 71-cyclopentadienyl)zirconium 

( 77 5-2,4 -Cyrlopent adien-1-yl)tris (phenyl met hyl)zi rcon-
ium, lOCI 

[78163-63-0] 

M 429.711 
Yellow-orange cryst. (toluene/hexane). 
Brindley, P.B. ct a/, J. Chem. Soc., Perkin Trans. 2, 19SI. 419. 
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C26H3sZr Zr-00095 
[ 1 ,3-Bis(methylene )-1,4-butanediyl]bis(1,2,3,4,5-

71 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]zircon­
ium, lOCI 
1 ,J-Bis(115-pentamethylcyclopentadienyl)-2,4-dimethy­
lene-J-zirconacyclopentane 
[75125-14~3] 

M 441.806 
Orange cryst. 
Schmidt, J.R. eta/, lnorg. Chern., 1981, 20, 318 (synth, cryst 

struct, ir, nrnr) 

C2sH24Zr Zr-00096 
Bis[ ( 4a,4b,8a,9 a-71 )-9 H-fluoren-9-yl]dimethylzirconium, 9CI 

[ 603 7 3-20-8) 

M 451.718 
Light-yellow cryst. (pentane). Bp 200° subl. in vacuo. 

Deuterated derivs. also obt. 
Samuel, E. eta/, J. Organornet. Chern., 1976, 113, 331 (synth, 

nrnr, rns, ir) 

C2sH2sCIGeZr Zr-00097 
Chlorobis( 715- 2,4-cyclopentadien-1-ylX triphenylgermyl)zir­

conium, 9CI 

[ 12636-98-5) 

M 560.769 
Orange solid. Bpo.oo1 190° subl. 
Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Cornrnun., 1968,260 

(synth, nrnr) 
Kingston, B.M. eta/, J. Chern. Soc., Dalton Trans., 1972, 69 

(synth, rns, nrnr) 

Zr-00095 - Zr-00101 

C2sH2sCISiZr Zr-00098 
Chlorobis( .,S-2,4-cy clopentadien-1-y IX tripheny lsily l)zircon­

ium, 9CI 

[12283-86-2] 

M 516.264 
Orange cryst. (THF). Mp 175-8° dec. Bp 180° sub!. 
Cardin, D.J. eta/, J. Chern. Soc., Chern. Cornrnun., 1967, 1035 

(synth, rns, nrnr) 
Muir, K.W. eta/, J. Chern. Soc. (A), 1971,2663 (cryst struct) 
Kingston, B.M. eta/, J. Chern. Soc., Dalton Trans., 1972, 69 

(synth, nrnr, rns) 

C2sH2sCISnZr Zr-00099 
Chlorobis( 715- 2,4-cy clopentadien-1-ylX triphenylstannyl)zir­

conium, 9CI 

[12637-01-3] 

M 606.869 
Orange solid. Dec. below 220°. 
Coutts, R.S.P. eta/, J. Chern. Soc., Chern. Cornrnun., 1968,260 

(synth, nrnr) 
Kingston, B.M. eta/, J. Chern. Soc., Dalton Trans., 1972, 69 

(synth, nrnr) 

C28H2sP3Zr Zr-00100 
Bis( 7J5-2,4-cyclopentadien-1-yl{ 1,2,3-triphenyltriphosphina­

to(2-)-pt ,P3]zirconium, lOCI 

[37299-22-2] 

M 545.647 

@ Ph 

~ 
/ ' Zr P-Ph 

~'/ '0::!)i 
Ph 

Monomeric. Orange solid. Sol. org. solvs. except aliphatic 
hydrocarbons and alcohols. Mp 233-5°. Solid stable in 
air, solns. air-sensitive. 

Issleib, K. eta/, Angew. Chern., Int. Ed. Engl., 1972, 11, 527 
(synth, rns, nrnr) 

C2sH28Zr Zr-00101 
Tetrabenzylzirconium 
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Tetrakis(phenylmethyl)zirconium, 9Cl. Zirconium 
tetrabenzyl 
[24356-01-2] 

M 455.749 
Olefin polymerisation catalyst and isomerization catalyst. 

Yellow cryst. (hydrocarbons). Mp 133-4°. Sensitive to 
light. 

Zucchini, U. eta/, J. Chern. Soc., Chern. Cornrnun., 1969, 1174 
(synth, nrnr, use) 



Davies, G.R. eta/, J. Chem. Soc., Chem. Commun., 1971,677, 
1511 (cryst struct) 

Zucchini, U. eta/, J. Organomet. Chem., 1971, 26, 357 (synth. 
nmr) 

Felten, J.J. eta/, J. Organomet. Chem., 1972,36, 87 (derivs) 
Clarke, J.F. eta/, J. Organomet. Chem., 1974, 74, 417 (derivs) 
Lappert. M.F. eta/, J. Chem. Soc., Chem. Commun., 1975,830. 

CJOHtoCo602oZr Zr-00102 
Bis(,S-2,4-cyclopentadien-1-yl)bis[p4-[ methanolato( 4-)-C: 

C:C:O]]bis(nonacarbonyltricobalt)zirconium 
Bis( T/-cyclopentadienyl)di [JL3- ( oxymethylidyne )cyclo­
tris(tricarbonylcobalt) ]zirconium 

[67422-53-1] 

M 1135.216 

oc co oc co 
,1 I/ 

OC-Co-Co-CO 
lXI 

@ c-eo-co 
/ I' 

/0 oc co 
Zr 

@ "-o OCco 
' I / c-eo-co 
lXI 

OC-Co--.Co-CO 
/1 1'-

0C CO OC CO 

Red cryst. (toluene). Mp 145° dec. 

Ishii, M. eta/, Ber. Bunsenges. Phys. Chem., 1978, 83, I 026 
(cryst struct) 

Stutte, B. eta/, Chem. Ber., 1978, Ill, 1603 (synth, ir, nmr, 
cryst struct) 

C30H23Zr2 Zr-00103 
Tetrakis( ,S-2,4-cyclopentadien-1-yi)-JL-hy­

dro[p-[(1,2-77:2-77)-2-naphthalenyl]]dizirconium, lOCI 

JL-Hydrido-JL- [2-T/ 1 :I ,2-T/ 2-naphthyl]bis [his( T/-cyclo­
pentadienyl)zirconium] 

[72894-62-3] 

M 570.991 
Dark-green cryst. (THF). Sol. THF. 

Pez, G.P. eta/, J. Am. Chem. Soc., 1979, 101,6933 (synth, ir, 
nmr, cryst struct) 

Zr-00102 - Zr-00106 

C3tH420WZr Zr-00104 
[Bis( 175-2,4-cyclopentadien-1-yl)tungsten ]hydro[JL-[ methanol­

ato(3-)-C: O])bis[ ( 1,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]zirconium, lOCI 

Bis( 71 5 -cyclopentadienyl)hydrido [his( T/-pentamethylcy­
clopentadienyl)hydridozirconoxymet hylene] tungsten 

[69289-49-2] 

M 705.742 
Red-brown cryst. (toluene). 

Wolczanski, P.T. eta/, J. Am. Chem. Soc., 1979, 101, 218 
(synth, ir, nmr, cryst struct) 

C32H23N303Zr Zr-00105 
1r-Cyclopentadienyltris(8-quinolinolato)zirconium 

Tris ( 8 -qui no/inola to )cyclopentad ieny I zirconium 

M 588.772 
Solid+ CHCI 3. Mp 357-60° dec. 

Brainina, E.M. eta/, Dok/. Akad. Nauk SSSR, Ser. Sci. Khim., 
1966, 169, 335 (synth) 

C32H300S2Zr2 Zr-00106 
Bis(benzenethiolato )tetrakis( .,5-2,4-cyclopentadien-1-yl)­

JL·OXOdizirconium, lOCI 
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JL-Oxohis [his( T/-cyclopentadienyl)phenylthiolatozirconi­
um] 
[ 69662-01-7) 

@ cp) 
PhS-Zr-0-Zr-SPh 

(9) (§; 
M 677.148 
Pale-yellow cryst. (C6H6). 

Petersen, J.L., J. Organomet. Chem., 1979. 166, 179 (synth, ir, 
cryst struct) 



C32H40Zr Zr-00107 
Bis[ ( 1 ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethyl-2,4-cyclopentad­

ien-1-yl]diphenylzirconium, lOCI 

[79847-76-0] 

M 515.888 
Characterised spectroscopically and by photochemical 

decomposition. Pale-yellow cryst. (Et20). 
Tung, H.S. eta/, lnorg. Chim. Acta, 1981, 52, 197 (synth, nmr) 

C34H340Zrz Zr-00108 
Tetrakis( 715- 2,4-cyclopentadien-1-yl)bis(2-methylphenyi)­

#L-OXodizirconium 
JL-Oxobis [ bis ( 17-cyclopentadieny/) -o-tolylzirconium] 
[77674-18-1] 

M 641.082 
Ciyst. m-lsomer and other analogues also made. 
Chen. S.S. eta/, K'o Hsueh Tung Pao, 1980,25, 270; CA, 94, 

208952k (synth, cryst strucl) 

C34Hs..AhChZrz Zr-00109 
Di-#L-chlorotetrakis( 715- 2,4-cyclopentadien-1-yi-

)-#L-1 ,2-ethanediylbis( triethylaluminum )eli zirconium, 9CI 
1 ,2-Bis (AI ,Zr-JL-chloro(triethylaluminum )(bis( 11-cy­
clopentadieny/)zirconio ]ethane 
[56379-20-5] 

M 770.110 
Catalyses olefin polymerisation. Cryst. Extremely air­

and water-sensitive. 
Kaminsky, W. eta/, Makromo/. Chern., 1974, 175, 443 (synth, 

use) 
Kaminsky, W. eta/, Angew. Chern., Int. Ed. Engl., 1976, 15, 

629 (synth, nmr, cryst strucl) 

C36H3oNzZr Zr-00110 
Bis( 715-cy clopentadienyl)bis( di pheny lketimido )zirconium 

Di-7r-cyclopentadienylbis(l ,l-diphenylmethy/enimina­
to )zirconium, SCI. Zirconocene bis(diphenylketimide) 
[Ill 06-18-6] 

Zr-00107 - Zr-00112 

As Dibromobis( '175-2,4-cyclopentadien-1-yl)zirconium, 
Zr-00006 with 

X = Y = -N=CPhz 

M 581.866 
Red cryst. Bp0.001 150° sub!. 
Collier, M.R. eta/, Inorg. Nuc/. Chern Lett., 1971, 7, 689 

(synth, ir, nmr, ms) 

C~32Zr Zr-00111 
Bis( 715-2,4-cyclopentadien-1-yl)bis( diphenylmethyl)zircon­

ium, lOCI 

[60175-22-6] 
As Dibromobis( 175-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 with 

X= Y =-CHPh2 

M 555.869 
Orange-red cryst. (C6H6 or toluene). Mp > 130° dec. Sl. 

air-sensitive in the solid state, dec. rapidly in soln. 
Atwood, J.L. eta/, J. Am. Chern. Soc., 1977,99,6645 (synth, ir, 

nmr, cryst strucl) 
Lappert, M.F. eta/, J. Chern. Soc., Chern. Commun., 1979, 305 

(props) 
Lappert, M.F. eta/, J. Chern. Soc., Dalton Trans., 1981, 805 

(props) 

C3sH30Zr Zr-00112 
Bis( 715- 2,4-cyclopentadien-1-yl)( 1 ,2,3,4-tetraphenyl-1 ,3-bu­

tadiene-1,4-diyl)zirconium, lOCI 

307 

I ,I-Bis( 175-cyclopentadieny/)-2 ,3 ,4,5-tetrapheny/zircon­
o/e 
[53433-58-2] 

M 577.875 

~Ph 
~ 0Ph z © Ph Ph 

Orange cryst. (CH2C)zjpentane). Sol. CHzC)z, insol. 
EtzO, pet. ether. Mp 140°. 

Braye, E. H. eta/, J. Am. Chern. Soc., 1961,83, 4406 (synth) 
Watt, G. W. et a/, J. Am. Chern. Soc., 1970, 92, 826 (synth) 
A It, H .G. et a/, J. Am. Chern. Soc., 197 4, 96, 5936 (synth, nmr) 
Hunter, W.E. eta/, J. Organomet. Chern., 1981,204,67 (cryst 

struct) 



C40H:zoC06021Zrl Zr-00113 
Tetrakis(,S-2,4-cyclopentadien-l-yl)bisfl&.4-[ methanola-

to( 4-)-C:C:C: O]bis(nonacarbonyltricobalt)-p-oxodizir­
conium, lOCI 
p-Oxobis[bis(f15-cyclopentadienyl)[p3-(oxymethyli­
dyne )cyclotris(tricarbony/cobalt) ]zirconium] 
[67422-52-0] 

@< ~ 
@Szr-0-Z(~ 

co p 0, oc 
oc,t -c ~ 1 ,...co 
oc- ('I.._\ -co oc_ I ,....,,.../co_co 

(!o_..;C:o, ,...co_c 
oc- 0 \ co oc 1 °-co oc' to co oc od 'co 

M 1372.625 
Mp 160-4° dec. 
Stutte, B. eta/, Chern. Ber., 1978, 111, 1603 (synth, ir, nmr) 

C40H,..Zr Zr-00114 
Tetrakis(l-methyl-1-phenyl-l-propenyl)zirconium, lOCI 

Tetrakis( 2,2 -dimethyl-1-pheny/ethenyl)zirconium 
[63422-30-0] 

M 616.008 
Yellow cryst. Mp 70° dec. 
Cardin, C.J. eta/, J. Organomet. Chern., 1977, 132, C23 (synth, 

nmr) 

C42H62hO~r2 Zr-00115 
[l'-[l,l-Etheoediolato(l-)-O:O']]diodotetrakis[(l,l,3,4,5-

")-l,2,3,4,5-pentamethyl-2,4-cyclopentadien-l-yl)dizir­
conium, lOCI 
p-(1 ,2-Ethenedio/ato)bis[iodobis(f15-pentamethylcyclo­
pentadienyl)zirconium] 
[61396-38-1] 

M 1035.200 
Cryst. 
Manriquez, J.M. eta/, J. Am. Chern. Soc., 1978, 100,2716 

(synth, ir, nmr, cryst struct) 

Zr-00113- Zr-00116 

C42H6402Zr2 Zr-00116 
[1'-[ 1 ,2-Ethenediolato(l-)-0: O']]dihydrotetrakis[(l,l,3,4,5-

71 )-1,2,3,4,5-pentamethyl-l,4-cyclopentadien-l-yl)dizir­
conium, lOCI 
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Ethenedio/ato-1 ,2-bis [ hydridobis( 715-pentamethy/cyclo­
pentadienyl)zirconium] 
[61396-37-0] 

M 783.406 
Cryst. Isotopomers also prepd. 
Manriquez, J.M. et al,J. Am. Chern. Soc., 1978,100,2716 

(synth, ir, nmr, cryst struct) 



Name Index 

(Acetato-O)chlorohis( 175-2,4-cyclopentadien-1-yl)zirconium, 
Zr-00023 

(Acetato)chlorodi-11'"-cyclopentadienylzirconium, see Zr-00023 
(Aceta to-O) [ ( 1,2,3,4,5-17 )-methylbenzene 1 ( 173-2-propenyl)tungst­

en, W -00077 
Acetonehis( cyclopentadienyl)vanadium( 1 +),see V -00060 
Acetonitrile(175-2,4-cyclopentadien-1-yl)dinitrosylchromium( I+), 

Cr-00035 
[(Acetonitrile)decacarbonyl-jJ.-hydrotriosmium1pentacarbonyl-

rhenium, Re-00074 
(Acetonitrile)pentacarbonylmanganese( I+), Mn-00020 
(Acetonitrile)pentacarbonylrhenium(I + ), Re-00018 
(Acetonitrile)pentadecacarbonyl-jJ.-hydrotriosmiumrhenium, see 

Re-00074 
Acetophenonetetracarbonylmanganese, see Mn-00080 
(Acetylacetonato)his(cyclopentadienyl)vanadium( I+), see 

v -00068 
Acetylacetonatotitanocene, see Ti-00080 
(Acetylbenzene)tricarbonylchromium, see Cr-00088 
( 172-Acetyl) his( 175-2,4-cyclopentadien-1-yl)methylzirconium, 

Zr-00029 
Acetylcarbonylhis( 175-2,4-cyclopentadien-1-yl)vanadium, 

v -00058 
IJ.-[Acetyi-C(Mo ):O(Zr) 1/J.- [ carbonyi-C(Mo ):O(Zr) 1his-17-

cyclopentadienylzirconium(carbony1)17-CYCiopentadienylmol­
ybdenum, see Mo-00107 

[IJ.-(Acetyi-C:O) 1 [IJ.-(172-carbonyl) 1 [carbony1(175-2,4-
cyclopentadien-1-yl)molydenum 1 his( 175-2,4-cyclopentadien-
1-yl)zirconium, Mo-00107 

[( C,0-17)-Acety11ch1orohis( 175-2,4-cyclopentadien-1-yl)titanium, 
Ti-00056 

(Acetyi-C,O)chlorohis( 175-2,4-cyclopentadien-1-yl)zirconium, 
Zr-00022 

Acetylch1orotitanocene, see Ti-00056 
(175-1-Acetyl-2,4-cyclopentadien-1-yl)tetracarbonylvanadium, 

v -00037 
(Acetylcyclopentadienyl)tricarbonylmanganese, Mn-00055 
[ ( 1,2,3,4,5-17)-1-Acetyl-2,4-cyclopentadien-1-yl1tricarbonylman­

ganese, see Mn-00055 
Acetylcymantrene, see Mn-00055 
(Acetylene)carbonyl(175-cyclopentadienyl)methyltungsten, see 

w -00038 
(2-Acetylferrocenyi-C,O)tetracarbonylmanganese, Mn-00107 
Acetylpentacarbonylchromate( 1-), Cr-00029 
Acetylpentacarbonylrhenium, Re-00020 
(2-Acetylphenyi-C,O)tetracarbonylmanganese, Mn-00080 
Acetyltricarbonyl( 175-2,4-cyclopentadien-1-yl)tungsten, 

W-00044 
Allenetetracarbonylhiscyclopentadienyldimolybdenum, see 

Mo-00098 
173-Allyl(acetato)-176-toluenetungsten, see W -00077 
Allyl-11'"-allyl-11'"-cyclopentadienylzirconium, see Zr-00044 
Allylbenzenechloromolybdenum, see Mo-00028 
173-Allyl-176-benzene-174-cyclooctatetraenemolybdenum( 1 +),see 

Mo-00099 
11'"-Allyl(2,2'-hipyridine)dicarbonylchlorotungsten, see W -00103 
Allylhis(cyclopentadienyl)niohium, see Nh-00029 
Allylhis( cyclopentadienyl)tantalum, see Ta-00019 
(173-Allyl)his(175-cyclopentadienyl)tungsten(I +),see W -00084 
(17 1-Allyl)his(cyclopentadienyl)vanadium, see V -00059 
173-Allylcarbonylcyclopentadienylnitrosylmolybdenum( I+), see 

Mo-00027 
173-Allylcyclopentadienyliodonitrosyltungsten, see W -00026 
173-Allyldicarbonyl( 175-cyclopentadienyl)molybdenum, see 

Mo-00039 

11'"-Allyldicarbonyl-11'"-cyclopentadienyltungsten, see W -00050 
173-Allyliodonitrosyl(175-cyclopentadienyl)molybdenum, see 

Mo-00019 
11'"-Allylmanganese tetracarbonyl, see Mn-00025 
Allylpentacarbonylmanganese, see Mn-00034 
11'"-Allylpentacarbonylvanadium, see V -00016 
( 173-Allyl)tetracarbonylmanganese, see Mn-00025 
(173-Allyl)tetracarbonylrhenium, see Re-00024 
Allyltetracarbonyl(triphenylphosphine)vanadium, see V -00102 
Allyltricyclopentadienyluranium, see U -00024 
( 1-Aminoethylidene )pentacarbonylchromium, Cr-00033 
(Aminophenylmethylene)pentacarbonylchromium, Cr-00096 
Amminepentacarbonylchromium, Cr-00011 
Amminepentacarbonylvanadate(I-), V -00001 
( 176-Aniline)tricarbonylchromium, Cr-00059 
Anisoletricarbonylchromium, see Cr-00073 
Anthracenetricarbonylchromium, Cr-00 140 
Arsabenzenetricarbonylmolybdenum, see Mo-00010 
(176-Arsenin)tricarbonylmolybdenum, Mo-0001 0 
(Arsine )pentacarbonylchromium, Cr-000 I 0 
( Azobenzene )his( cyclopentadienyl)vanadium, V -00091 
(Azobenzene)tetracarbonylmanganese, see Mn-00106 
Azulenedimolybdenum hexacarbonyl, see Mo-00092 
[IJ.- [ ( 1,2,3,3a,8a-17:4,5,6, 7,8-17 )azulene 11 hexacarbonyldimolybden-

um, Mo-00092 
(176-Benzenamine)tricarbonylchromium, see Cr-00059 
(176-Benzene)his(173-2-propenyl)molybdenum, Mo-00069 
( 176-Benzene) ( carbonothioy1 )carbonyl ( triphenylphosphine )chromi­

um, Cr-00164 
( 176-Benzene)( carbonothioyl)dicarbonylchromium, Cr-00056 
(176-Benzene)chloro(173-2-propenyl)molybdenum, Mo-00028 

I> Benzenechromium tricarbonyl, see Cr-00057 
( 176-Benzene) [( 1,2,3.4-17)-1,3,5, 7-cyclooctatetraene 1 ( 173-2-

propenyl)molybdenum( I+), Mo-00099 
( 176-Benzene)( 175-2,4-cyclopentadien-1-yl)manganese, Mn-0006 7 
( 176-Benzene)( 175-2,4-cyclopentadien-1-yl)molybdenum, 

Mo-00053 
(176-Benzene)(175-2,4-cyclopentadien-1-yl)vanadium, V -00043 
( 176-Benzene )dicarbonyl( dinitrogen)chromium, Cr-00040 
( 176-Benzene )dicarbonyl( methoxycarbonyl)manganese, 

Mn-00057 
[ 1,2-Benzenediolato(2-)-0,0'1his( 175-2,4-cyclopentadien-1-

yl)titanium, Ti-00086 
[ 1,2-Benzenedithiolato(2-)-S ,S'1 his( 175-2,4-cyclopentadien-

1-yl)titanium, Ti-00087 
(Benzene)dodecachlorotrialuminumuranium, see U -00002 
(Benzene)hexa-jJ.-chlorohexachlorotrialuminumuranium, 

U-00002 
(Benzenethiolato )his( 175-2,4-cyclopentadien-1-yl)vanadium, 

v -00072 
(Benzenethiolato )tetracarbonylrhenium, Re-00041 

1>(176-Benzene)tricarbonylchromium, Cr-00057 
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( 176-Benzene)tricarbonylmanganese( I+), Mn-00045 
176-Benzenetricarbonylmolybdenum, Mo-00023 
( 176-Benzene)tricarbonylrhenium(I + ), Re-00037 
( 176-Benzene )tricarbonyltungsten, W -00031 
( 176-Benzene )tris(methyldiphenylphosphine )molybdenum, 

Mo-00144 
(Benzoic acid)tricarbonylchromium methyl ester, see Cr-00089 
( 172- Benzoyl) his( 175-2,4-cyclopentadien-1-yl )phenylhafnium, 

Hf-00038 
( 172- Benzoyl)his( 175-2,4-cyclopentadien-1-yl)phenylzirconium, 

Zr-00080 
(Benzoyl-C,O)chlorohis[ ( 1,2,3,4,5-17)-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl1uranium, U -00064 
Benzoylpentacarbonylchromate( 1-), Cr-00094 
Benzylhis(175-2,4-cyclopentadienyl)lutetium, Lu-00016 



Benzylbis(7J5-cyclopentadien ... - [Bis[bis(trimethylsilyl)met ... Name Index 

Benzylbis(f/5-cyclopentadienyl)titanium, Ti-00094 
Benzylbis( cyclopentadienyl)vanadium, V -00079 
Benzyldicarbonyl-1!"-cyclopentadienylmolybdenum, Mo-00080 
[ 1-(Benzylideneamino )ethylidene) pentacarbonylchromium, 

Cr-00119 
Benzylidenetrichlorobis(trimethylphosphine)tantalum, Ta-00023 
Benzyltricyclopentadienyluranium, U -00043 
(Benzyltrimethylstannane)tricarbonylchromium, Cr-00 117 
(172-Benzyne)dimethyl[ ( 1 ,2,3,4,5-1/)-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]tantalum, Ta-00033 
[ ( 2,3,5,6-17 )-Bicyclo[2.2.1] hepta-2,5-diene ]-

dicarbonylbis( tributylphosphine )molybdenum, Mo-00 139 
[ ( 2,3,5,6-17 )-Bicyclo [2.2.1) hepta-2,5-diene) tetracarbonylchrom­

ium, Cr-00087 
[ ( 2,3,5,6-17 )-Bicyclo[2.2.1) hepta-2,5-diene) tetracarbonylmolybden­

um, Mo-00049 
[ (2,3,5,6-17)-Bicyclo[2.2.1) hepta-2,5-diene ]tetracarbonyltung­

sten, W -00061 
[ (2,3,4,5,6,7-11)-Bicyclo[ 6.1.0) nona-2,4,6-triene )tricarbonylmolyb­

denum, Mo-00062 
[ (2,3,4,5,6, 7-f/)Bicyclo[ 6.1.0]nona-2,4,6-triene ]tricarbonyltung­

sten, W -00070 
[~- [ ( 1 ,2,3,4,5-f/: I' ,2' ,3' ,4' ,5' -17) [Bi-2,4-cyclopentadien-

1-yl]-1, 1'-diyl]bis( 11 5-2,4-cyclopentadien-1-yl)di-~-hydroxodi­
titanium, Ti-00106 

(2,2'-Bipyridine-N ,N') bis( 175- 2,4-cyclopentadien-1-yl )vanadium, 
v -00086 

(2,2'-Bipyridine-N ,N')dicarbonylchloro( 173- 2-propenyl)tungsten, 
w -00103 

( 2,2'-Bipyridine-N ,N')dichlorotrimethyltantalum, Ta -00020 
(2,2'-Bipyridine-N,N')tricarbonylnitrosylmolybdenum( I+), 

Mo-00075 
Bis(acetato-O)bis(115-2,4-cyclopentadien-l-yl)titanium, Ti-00071 
Bis(acetato)cyclopentadienylvanadium, in V -00083 
Bis(acetonitrile)113-allyldicarbonylchloromolybdenum, see 

Mo-00029 
Dis( acetonitrile)( 113-allyl)dicarbonylchlorotungsten, see 

w -00039 
Bis( acetonitrile)( 173-all yl )dicar bony liodomol ybdenum, see 

Mo-00030 
Bis( acetonitrile )bis( 175- 2,4-cyclopentadien-1-yl )vanadium ( 2 + ), 

v -00062 
Bis(acetonitrile)bis(115-pentamethyl-2,4-cyclopentadien-l­

yl)vanadium(l+), V -00101 
Bis(acetonitrile)-

carbonylchlorotris( dimethylphenylphosphine )technetium( 2 +), 
Tc-00011 

Bis( acetoni trite )dicarbon y lchloro( 113-2-propen y I) mol ybden urn, 
Mo-00029 

Bis( acetonitrile )dicarbon y lchloro( 173-2-propenyl) tungsten, 
W-00039 

Dis( acetonitrile )dicarbonyl( 175- 2,4-cyclopentadien-1-yl )molybde­
num( I+), Mo-00054 

Bis(acetonitrile)dicarbonyl[ (I ,2,3,3a, 7 a-17)-l H-inden-1-yl] molyb­
denum(!+), Mo-00088 

Bis(acetonitrile)dicarbonyliodo(173-2-propenyl)molybdenum, 
Mo-00030 

Bis(acetylacetonato)chloro(17-cyclopentadienyl)hafnium, see 
Hf-00020 

Bis(acetylacetonato )chloro( 17-cyclopentadienyl )zirconium, see 
Zr-00040 

Bis(acetylacetonato) ( 17-cyclopentadienyl)phenoxyhafnium, see 
Hf-00031 

Bis(acetylacetonato)(11-cyclopentadienyl)phenoxyzirconium, see 
Zr-00069 

Bis( !-acetyl-2-oxopropyl)chloro( 175- 2,4-cyclopentadien-1-
yl)hafnium, see Hf-00020 

Bis(113-allyl)(176-benzene)molybdenum, see Mo-00069 
Bis(allyl)bis(176-benzene)di-~-chlorodimolybdenum, in Mo-00028 
Bis(allyl)chromium iodide, see Cr-00026 
Bis(f/-allyl)[ 17-cyclooctatetraene(2-) ]hafnium, see Hf-00016 
Bis(f/-allyl)[ 17-cyclooctatetraene(2-) ]zirconium, see Zr-00034 

Bis( 1J3-allyl )dicarbony lchloro [ 1,2-bis( dip hen y lphosphino )­
ethane]molybdenum, see Mo-00137 

I ,2-Bis[ Al,Zr-~-chloro( triethylaluminum)(bis( 1J­
cyclopentadienyl)zirconio]ethane, see Zr-001 09 

t> Bis(1J6-benzene)chromium, Cr-00101 
Bis( 716- benzene )di-~-chlorobis( 71 3- 2-propenyl )dimol ybdenum, in 

Mo-00028 
Bis(f/6-benzene)molybdenum, Mo-00063 
Bis( 716-benzene )niobium, Nb-00024 
Bis(1J6-benzene)rhenium( I+), Rc-00055 
Bis(benzeneselenolato )bis( 715- 2,4-cyclopentadien-1-yl)hafnium, 

Hf-00035 
Bis(1J6-benzene)technetium( I+), Tc-00008 
Bis(benzenethiolato )bis( 71 5- 2,4-cyclopentadien-1-yl)niobium, 

Nb-00043 
Bis(benzenethiolato) bis( 715- 2,4-cyclopentadien-1-yl)titanium, 

Ti-00117 
Bis(benzenethiola to) bis( 175- 2,4-cyclopentadien- 1-yl )vanadium, 

v -00092 
Bis(benzenethiola to) bis( 71 5- 2,4-cyclopentadien-1-yl )zirconiun,, 

Zr-00072 
Bis(benzenethiolato )bis[ (I ,2,3,4,5-71 )-I-( I, 1-

dimethylethyl)-2,4-cyclopentadien-1-yl]hafnium, see 
Hf-00046 

Bis(~-benzenethiolato)octacarbonyldirhenium, in Re-00041 
Bis(benzenethiola to) tetrakis( 715- 2,4-cyclopentadien-1-yl )-

~-oxodizirconium, Zr-00 I 06 
Bis( 176-benzene )titanium, Ti-00054 
Bis(1J6-benzene)tungsten, W -00073 
Bis(176-benzene)vanadium, V -00051 
Bis(~-benzoato )( !)5-cyclopentadienyl)titanium, Ti-00 I 02 
Bis(benzyl) bis( 1J5-cyclopentadienyl )hafnium, Hf-00039 
Bis(benzyl)bis( !)5-cyclopentadienyl)tungsten, see W -00141 
Bis(benzyl) bis( !)5-cyclopentadienyl)zirconium, Zr-0008 5 
Bis( 71 5- benzylcyclopentadienyl )dichlorozirconium, Zr-00084 
Bis(benzyl) ( !)-cyclopentadienyl)zirconium, Zr-00057 

t> Bis(~-( I ,2,3,4,5-71: 1',2',3',4',5' -71) [bi-2,4-
cyclopentadien-1-yl)-1, I '-diyl]divanadium, see V -00084 

Bis( 1J8-bicyclo[ 6.3.0]undeca-2,4,6-triene-1,8-diide )uranium, see 
u -00044 

Bis( 2,2'-bipyridine-N ,N') bis [ ( trimcthylsilyl )methyl) chromi­
um(!+), Cr-00167 

Bis(2,2'-bipyridine-N,N')diphenylchromium( I+), Cr-00172 
Bis[bis(acetonitrile )tris( !)5-cyclopentadienyl)uranium( I+) ]tetra­

chlorodioxouranate(2- ), U -00077 
Bis[bis( !)-cyclopentadienyl)-~-chlorotitanium], in Ti-00025 
Bis [bis( !)5-cyclopentadienyl )dimethylamidoti tani urn), in 

Ti-00058 
Bis[bis(!)5-cyclopentadienyl)-~-fluorotitanium], in Ti-00028 
Bis [bis( cyclopentadienyl) hydridoneopentylzirconium), in 

Zr-00041 
Bis[bis( !)5-cyclopentadienyl )-~-hydrotitanium], in Ti-00037 
Bis[bis( !)5-cyclopentadienyl)-~-iodotitanium ), in Ti-00030 
Bis[bis( 1)-cyclopentadienyi)(J.L-Silylene )titanium], see Ti-00 II 0 
Bis [I ,2-bis( diphenylphosphino )ethane] carbonylchlororhenium, 

see Re-00092 
Bis[bis( !)5-methylcyclopentadienyl)titanium] (J.L-1J2:1J2-I ,4-

diphenyl-1 ,3-butadiene), see Ti-00147 
Bis (bis( !)5-pentamethylcyclopentadienyl )titanium) J.L-11 1,11 1 '-dinitro­

gen, see Ti-00149 
Bis [bis( trifluoromethyl )acetylene] chloro( cyclopentadienyl )tung­

sten, see W -00080 
Bis [I ,3-bis( trimethylsilyl )cyclopentadienyl )chloropraesodymium, 

Pr-00006 
Bis [I ,3-bis( trimethylsil yl )cyclopentadienyl]chloroscandium, 

Sc-00010 
Bis[ (I ,2,3,4,5-!))-1 ,3-bis( trimethylsilyl)-2,4-

cyclopentadien-1-yl]tetrahydroboratoscandium, Sc-00009 
Bis [ 1,3-bis( trimethylsilylmethyl )cyclopentadienyl] chloroytter­

bium, Yb-00029 
Bis[ (I ,2,3,4,5-!))-1 ,3-bis( trimethylsilylmethyl)-2,4-

cyclopentadien-1-yl]dichloroneodymium(l-), Nd-00011 
[ Bis [bis( trimethylsilyl )methyl] plumbylene] pentacarbonylmol­

ybdenum, Mo-00110 
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IBis Ibis( trimethylsilyl )methyl] tin] pentacarbonylchromium, 
Cr-00148 

Bisi!L-bromobis(1]5-cyclopentadienyl)titanium], in Ti-00023 
Bis( 174-J ,3-butadiene )carbonylmanganese, Mn-00052 
Bis(1]4-J ,3-butadiene) I I ,2-ethanediylbisl dimethyl phosphine]-

P,P']titanium, Ti-00078 
Bis(1]4-l ,3-butadiene )( trimethyl phosphite )manganate( 1-), 

Mn-00069 
Bis(1]4-l ,3-butadiene )( trimethyl phosphite )manganese, 

Mn-00070 
Bisi!L-(2-butene-2,3-diolato(2-)-O,O']tetrakisl (I ,2,3,4,5-

1])-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]dithorium, 
Th-00038 

Bis(lert-butoxy)dicarbonylbis(pyridine)molybdenum, see 
Mo-00116 

Bis( 1]- t ert-but y lcyclopen tadien y I) bis(pheny I thiola to) hafnium, 
Hf-00046 

Bis( 1]5-tert -butylcyclopentadienyl) Ibis( trimethylsilyl)­
methyl]chlorozirconium, Zr-00089 

Bis I (2,3-1] )-2-bu tyne] carbonyl( 175- 2,4-cyclopentadien-1-yl)molyb­
denum( I+), Mo-00083 

Bis I (2,3-1] )-2-butyne] carbonyl ( 175-2,4-cyclopentadien-1-yl)tung­
sten(l+), W -00095 

Bis(1]6-chlorobenzene )chromium, Cr-00097 
t> Bis( 176-chlorobenzene )molybdenum, Mo-00061 

Bis( cyanato-N) bis( 1]5-cyclopentadien-1-yl)titanium, see 
Ti-00050 

Bis( cyanato-N) bis( 175- 2,4-cyclopentadien-1-yl )zirconium, 
Zr-00019 

Bis( cyanato-0) bis( 175- 2,4-cyclopentadien-1-yl )zirconium, see 
Zr-00019 

Bis(cyanato)di-7r-cyclopentadienylhafnium, Hf-00011 
Bis(cyano-C)bis( 1]5-2,4-cyclopentadien-1-yl)niobium, Nb-00022 
Bis(cyano-C)bis( 1]5-2,4-cyclopentadien-1-yl)vanadium, V -00049 
Bisl (I ,2,3,4,5,6-1])-1 ,3,5-cycloheptatriene ]vanadium, V -00063 
Bis(17 7 -2,4,6-cycloheptatrien-1-yl)tri-!L-Chlorodimolybdenum, see 

Mo-00081 
Bis( 17 7- 2,4,6-cycloheptatrien-1-yl)tri-!L-methoxydimolybdenum, 

Mo-00100 
Bis( 178-1 ,3-5, 7 -cycloocta tetraene )cerate(!-), Ce-00005 
Bis(178-l ,3,5, 7-cyclooctatetraene)lanthanate( 1-), La-00005 
Bis( I ,3,5, 7 -cyclooctatetraene )methylniobium, Nb-00033 
Bis(1]8-l ,3,5, 7-cyclooctatetraene )neodymate( 1-), Nd-00005 
Bis(1]8-1,3,5,7-cyclooctatetraene)neptunate(l-), Np-00003 
Bis(178-1 ,3,5, 7-cyclooctatetraene)neptunium, Np-00004 
Bis( I ,3,5, 7 -cyclooctatetraene )phenylniobium, Nb-00044 
Bis(178-l ,3,5, 7-cyclooctatetraene)plutonate(l-), Pu-00003 
Bis(178-l ,3,5, 7-cyclooctatetraene)plutonium, Pu-00004 
Bis(178-1 ,3,5, 7-cyclooctatetraene)praesodymate( 1-), Pr-00004 
Bis(178-1 ,3,5, 7-cyclooctatetraene)protactinium, Pa-00001 
Bis(178-l ,3,5, 7-cyclooctatetraene )samarate(l-), Sm-0001 0 
Bis(178-l ,3,5,7-cyclooctatetraene)terbate(l-), Tb-00003 

t> Bis(1]8-l ,3,5, 7-cyclooctatetraene )thorium, Th-00009 
Bis( I ,3,5, 7 -cyclooctatetraene )titanium, Ti-00090 
Bisl 1]-cyclooctatetraene(2-)titanium] (!L-1]4, 1]4-cyclooctate-

traene), see Ti-00126 
Bis(1]8-1,3,5,7-cyclooctatetraene)uranium, see U -00019 
Bis( 178_J ,3,5, 7 -cyclooctatetraene )vanadium, V -0007 5 
Bis(1]8-1,3,5,7-cyclooctatetraene)yttrate(l-), Y -00007 
Bis( cyclopentadiene )ethyl( ethylene )niobium, see Nb-00031 
Bis(cyclopentadienyl)(bipyridyl)vanadium, see V -00086 
Bis(cyclopentadienyl)bis(acetonitrile)vanadium(2+ ), see 

v -00062 
Bis( cyclopentadienyl)bis(benzenethiolato )niobium, see Nb-00043 
Bis( cyclopentadienyl) bis( cyclohexyl isocyanide )vanadium( I+), 

see V -00100 
Bis( 175-2,4-cyclopentadien-1-yl) bis IlL- I (I, 17: 1 ,2,3,4,5-1] )-

2,4-cyclopentadien-1-ylidene ]]dihydrodiniobium, Nb-00040 
Bis( 175-2,4-cyclopentadien-1-yl) bis IlL-( 17:175-2,4-

cyclopentadien-1-ylidene)] dimolybdenum, Mo-00 115 
Bis( 1]1-cyclopentadienyl) bis( 1)-cyclopentadienyl)titanium, see 

Ti-00107 

Bis( 1]5-cyclopentadienyl) bis( diethylamido) hafnium, Hf-00024 
Bis( 1]5-cyclopentadienyl) bis( diethylamido )zirconium, Zr-00053 
Bis( 1]5-cyclopentadienyl) bis( dimethylamido )hafnium, Hf-000 18 
Bis( 1]5-cyclopentadienyl) bis( dimethylamido )titanium, Ti-00076 
Bis(l]-cyclopentadienyl)bis(dimethylamido)zirconium, Zr-00036 
Bis( cyclopentadienyl) Ibis( dimethylphosphino )ethane] tanta-

lum( I+), see Ta-00031 
Bis( 175- 2,4-cyclopentadien-1-yl) bis( 2,2-dimethylpropyl)zircon­

ium, Zr-00064 
Bis( 1]5-cyclopentadienyl) bis( diphenylketimido )hafnium, 

Hf-00049 
Bis( 1]5-cyclopentadienyl) bis( di phenylketimido )zirconium, 

Zr-00110 
Bis( 175- 2,4-cyclopentadien-1-yl )bis( dipheny!methyl)hafnium, 

Hf-00050 
Bis( 175- 2,4-cyclopentadien-1-yl) bis( diphenylmethyl)zirconium, 

Zr-00111 
Bis( 175-2,4-cyclopentadien-1-yl) bis(N -ethylethanaminato )urani­

um, U -00025 
Bis( 175- 2,4-cyclopentadien-1-yl) bis(isocyanocyclohexane )vanadi­

um(!+), V -00100 
Bis( 175- 2,4-cyclopentadien-1-yl) bis( methanethiolato )titanium, 

Ti-00059 
Bis(1]5-2,4-cyclopentadien-1-yl)bisi!L4- lmethanolato( 4-)­

C:C:C:O]]bis(nonacarbonyltricobalt)dizirconium, Zr-00102 
Bis( 1]5-2,4-cyclopentadien-1-yl)bisi!L4- lmethanolato( 4-)­

C:C:C:O]]bis(nonacarbonyltricobalt)dihafnium, Hf-00045 
Bis( 175- 2,4-cyclopentadien-1-yl)bis(N -methylmethanaminato )tita­

nium, see Ti-00076 
Bis(1]5-cyclopentadienyl)bis(neopentyl)zirconium, see Zr-00064 
Bis( 175-2,4-cyclopentadien-1-yl) bis( 4-nitrobenzoato-O')titanium, 

Ti-00123 
Bis( 175- 2,4-cyclopen tadien-1-yl) bis(pentafl uoropheny I) hafni urn, 

Hf-00033 
Bis(1)5-2,4-cyclopentadien-1-yl)bis(pentafluorophenyl)titanium, 

Ti-00115 
t> Bis(1]5-cyclopentadienyl)bis(pentafluorophenyl)zirconium, 

Zr-00071 
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Bis( 175- 2,4-cyclopentadien-1-yl) bis(phenola to-O)titanium, 
Ti-00116 

Bis( 175- 2,4-cyclopentadien-1-yl) bis(N -phenylbenzenaminato )urani­
um, U -00073 

Bis(1]-cyclopentadienyl)bis(2-phenylethenyl)zirconium, Zr-00093 
Bis( 175- 2,4-cyclopentadien-1-yl) bis(phenylethynyl)titanium, 

Ti-00129 
Bis( 715-2,4-cyclopentadien-1-yl) bis(phenylethynyl)zirconium, 

Zr-00092 
Bis( 175- 2,4-cyclopentadien-1-yl) bis(phenylmethyl)hafnium, see 

Hf-00039 
Bis( 175- 2,4-cyclopentadien-1-yl) bis(phenylmethyl)titanium, see 

Ti-00125 
Bis( 175- 2,4-cyclopentadien-1-yl) bis(phenylmethyl)tungsten, see 

w -00141 
Bis( 1]5-2,4-cyclopentadien-1-yl)bis(phenylmethyl)vanadium, see 

v -00099 
Bis(1]5-2,4-cyclopentadien-l-yl)bis(phenylmethyl)zirconium, see 

Zr-00085 
Bis( 1]-Cyclopentadienyl) bis(phenylselenato )hafnium, see 

Hf-00035 
Bis(1)-cyclopentadienyl)bis(phenylthio1ato)zirconium, see 

Zr-00072 
Bis(l]-cyclopentadienyl)bis(pyrrolyl)zirconium, see Zr-00049 
Bis(l]-cyclopentadienyl)bis(/'1-styryl)zirconium, see Zr-00093 
Bis(1]5-2,4-cyclopentadien-1-yl)bisltetrahydroborato( 1-)-

H,H']hafnium, Hf-00009 
Bis(1]5-2,4-cyclopentadien-l-yl)bisltetrahydroborato( 1-)­

H,H']uranium, U -00009 
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Bis( ,s.2,4-cyclopentadien-l-yl) bis [ tetrahydroborato( I-)­
H,H']zirconium, Zr-00015 

Bis( ,s.2,4-cyclopentadien-l-yl)bis( thiocyanato-N)zirconium, 
Zr-00020 

Bis( 7J-Cyclopentadienyl)bis( thiomethoxy )titanium, see Ti-00059 
Bis(7J-cyclopentadienyl)bis(thiophenoxy)titanium, see Ti-00117 
Bis( ,S-2,4-cyclopentadien-1-yl) bis( trifluoroaceta to-O)titanium, 

Ti-00069 
Bis( 175- 2,4-cyclopentadien-1-y I) bis( trifluoroaceta to-O )zirconi urn, 

Zr-00032 
I> Bis-1r-cyclopentadienylbis( 3,3,3-trifluoro-1-propynyl)titanium, 

Ti-00085 
Bis( 1Js-2,4-cyclopentadien-1-yl )bis( trimethylphosphite )titanium, 

Ti-00092 
2,2-Bis( 175-cyclopentadienyl)-l ,3-bis( trimethylsilyl)-2-hafna­

indane, see Hf-00040 
Bis( ,s.2,4-cyclopentadien-1-yl)bis[ ( trimethylsilyl)methyl] hafni­

um, Hf-00025 
Bis( ,s.2,4-cyclopentadien-l-yl)bis[ ( trimethylsilyl)methyl] titani­

um, Ti-00101 
Bis( ,s_ 2,4-cyclopentadien-1-yl)bis[ ( trimethylsilyl)methyl] zircon­

ium, Zr-00054 
2,2-Bis(1J5-cyclopentadienyl)-1 ,3-bis( trimethylsilyl )-2-zircona­

indane, see Zr-00086 
Bis( 175-2,4-cyclopentadien-1-yl) bis( triphenylgermyl )titanium, 

Ti-00150 
Bis( 1J5-2,4-cyclopentadien-1-yl) bis( triphenylsilyloxy )titanium, 

Ti-00151 
Bis( 1J-cyclopentadienyl)bis( triphenylstannyl)titanium, Ti-00 15 2 
Bis(cyclopentadienyl)bromo(dimethylphenylphosphine)niobium, 

see Nb-00036 
Bis(cyclopentadienyl)bromovanadium, see V -00026 
Bis(1JS-cyclopentadienyi)(1J4-I ,3-butadiene)zirconium, see 

Zr-00033 
Bis(cyclopentadienyl)(tert-butyl)erbium, see Er-00009 
Bis(1J5-2,4-cyclopentadien-l-yl)(tert-butyl)­

(triphenylphosphonium 1J-methylide)lutetium, Lu-00025 
Bis(cyclopentadienyl)carbonyl(pyridine)vanadium( I+), see 

v -00071 
Bis(cyclopentadienyl)carbonylvanadium, see V -00040 
Bis( cyclopentadienyl)chlorocarbonylniobium, see Nb-000 17 
Bis( cyclopentadienyl)chlorocarbonyltantalum, see Ta -00013 
Bis(cyclopentadienyl)chloro(methyl)vanadium, see V -00046 
Bis(cyclopentadienyl)chlorovanadium, see V -00029 
Biscyclopentadienylchromium, see Cr-00075 
Bis(1J5-cyclopentadienyl)cyclo( 1,1,2,2,3,3,4,4-

octaphenyltetrasilicon-1 ,4-diyl)titanium, see Ti-00 153 
Bis(715-cyclopentadienyl)cyclo-1,5-pentaselenium-1,5-diyl)titani­

um, see Ti-00034 
Bis(71S-cyclopentadienyl)cyclo(pentasulfur-l ,5-diyl)hafnium, see 

Hf-00006 
Bis(715-cyclopentadienyl)cyclo(pentasulfur-1,5-diyl)titanium, see 

Ti-00033 
Bis( 715-cyclopentadien yl )cyclo( pentasul fur-l ,5-di yl) zirconi urn, 

see Zr-00010 
Bis(cyclopentadienyl)dibromovanadium, see V -00027 
Bis( 715-cyclopentadienyl )( 2,6-di-tert-bu tyl-4-

methylphenoxy )titanium, Ti-00 128 
Bis(cyclopentadienyl)dicarbonylvanadium( I+), see V -00050 

I> Bis( cyclopentadienyl)dichloroniobium, see Nb-000 12 
Bis(cyclopentadienyl)dichlorotantalum, see Ta-00010 
Bis(cyclopentadienyl)dichlorovanadium, see V -00030 
Bis(71·cyclopentadienvl)dicyanatohafnium, see Hf-00011 
Biscyclopentadienyldicyanatotitanium, see Ti-00050 
Bis(71-cyclopentadienyl)dicyanatozirconium, see Zr-00019 
Bis(715-cyclopentadienyl)( I ,2-dicyanoethylenedithiolato )titanium, 

see Ti-00070 
Bis(cyclopentadienyl)dicyanoniobium, see Nb-00022 
Bis(cyclopentadienyl)dicyanovanadium, see V -00049 
Bis( 715-2,4-cyclopen tadien- 1-yl )diethox y-di-~t-ethox ydi ti ta ni urn, 

in Ti-00021 
Bis( 715- 2,4-cyclopentadien-1-yl) [ ( 2,3-71 )-diethyl 

2-butenedioate]vanadium, V -00082 

Bis( 715- 2,4-cyclopentadien-1-yl) ( diethylcarbamodithioato­
S ,S')vanadium(l + ), V -00070 

Bis( 715-2,4-cyclopentadien-1-yl)( 712-diethyldiazomalonate­
N,N')vanadium, V -00080 

Bis( cyclopentadienyl)( 71 2-diethyl fumarate )vanadium, see 
v -00082 

Bis(715-2,4-cyclopentadien-l-yl)diethylvanadium, V -00064 
Bis(715-2,4-cyclopentadien-l-yl)diferrocenyltitanium, Ti-00 142 
Bis( 1)5-2,4-cyclopentadien-1-yl)ditluorohafnium, Hf-00004 
Bis( 1)5-2,4-cyclopentadien-1-yl)ditluorotitanium, Ti-00029 
Bis( 1)5-2,4-cyclopentadien-1-yl)ditluorozirconium, Zr-00008 
Bis(1)5-cyclopentadienyl)dihydridotungsten, see W -00055 
Bis( 1)5-2,4-cyclopentadien-1-yl)dihydromolybdenum, Mo-00043 
Bis( 1)5-2,4-cyclopentadien-1-yl)dihydrotungsten, W -00055 
Bis( 1)5-2,4-cyclopentadien-1-yl)dihydrozirconium, Zr-000 12 
Bis( 1)5-2,4-cyclopentadien-1-yl)diiodohafnium, Hf-00005 
Bis(1)5-2,4-cyclopentadien-1-yl)diiodoniobium, Nb-000 13 
Bis(1)5-2,4-cyclopentadien-1-yl)diiodotitanium, Ti-00031 
Bis( 1)5-2,4-cyclopentadien-1-yl)diiodozirconium, Zr-00009 
Bis( 1)5-2,4-cyclopentadien-1-yl) (2,3-dimercapto-2-

butenedinitrilato(2-)-S,S']titanium, Ti-00070 
Bis( 1)5-2,4-cyclopentadien-1-yl)dimethoxyzirconium, Zr-00024 
Bis( cyclopentadienyl)( dimethylacetylenedicarboxyla te )vanadi­

um, see V -00074 
Bis( cyclopentadienyl)( I ,2-dimethylallyl)titanium, see Ti-00081 
Bis(2,4-cyclopentadien-l-yl )( dimethylaluminum)di-~t-methylscan­

dium, Sc-00004 
Bis( 115- 2,4-cyclopentadien-1-yl) ( dimethylaluminum )di-~t-methylyt­

terbium, Yb-00012 
Bis( 115- 2,4-cyclopentadien-1-yl )( dimethylaluminum )di-~t-methylyt­

trium, Y -00005 
Bis [ ( 1)-cyclopentadienyl) ( dimethylamido) (~t-dimethylamido )titani­

um], in Ti-00022 
[Bis( 1)5-cyclopentadienyl)dimethylamidotitanium, Ti-00058 
Bis( 1)5-2,4-cyclopentadien-1-yl) [2-[ ( dimethylamino )methyl]­

phenyl-C,N]scandium, Sc-00007 
Bis( 1)5-2,4-cyclopentadien-1-yl)[ (I ,2,3,4-1) )-2,3-dimethyl-

1 ,3-butadiene]zirconium, Zr-00043 
Bis( 1)5-2,4-cyclopentadien-1-yl) [ (2,3-1) )-dimethyl 

2-butynedioate]vanadium, V -00074 
Bis(2,4-cyclopentadien-1-yl )( 3,3-dimethyl butynyl)erbium, 

Er-00012 
(Bis-1)5-2,4-cyclopentadien-1-yl)( I,J-dimethylethyl)erbium, see 

Er-00009 
Bis( 1)5-2,4-cyclopentadien-1-yl)( I, 1-dimethylethyl)lutetium, see 

Lu-00010 
Bis( 1)5-2,4-cyclopentadien-1-yl)dimethylhafnium, Hf-00013 

I> Bis( 1)5-2,4-cyclopentadien-1-yl)dimethylniobium, Nb-00028 
Bis( 1)5-2,4-cyclopentadien-l-yl)(2,2-dimethyl-l-oxopropyl­

C,O)lutetium, Lu-00013 
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Bis( 115- 2,4-cyclopentadien-1-yl )(2,6-dimethylphenyl )titanium, 
Ti-00098 

Bis( 115 -cyclopentadien y I) ( 2, 2 -dimeth y I propy I) h ydrozirconium, 
Zr-00041 

Bis( 115- 2,4-cyclopentadien-1-yl) ( 2,2-dimethylpropyl )lutetium, 
Lu-00014 

Bis(1)5-2,4-cyclopentadien-I-yl)dimethylrhenium( I+), Re-00057 
Bis( 1)5-2,4-cyclopentadien-1-yl)dimethyltitanium, Ti-00060 
Bis(2,4-cyclopentadien-l-yl)dimethylvanadium, V -00056 
Bis( 1)5-2,4-cyclopentadien-1-yl)dimethylzirconium, Zr-00025 
Bis( 115- 2,4-cyclopentadien-1-yl )di-~t-nitrosyldinitrosyldichrom-

ium, Cr-00078 
Bis( 1)-cyclopentadienyl )di [!L 3-( oxymethylid yne )­

cyclotris( tricarbonylcobalt) ]zirconium, see Zr-00 102 
Bis( 1)5-cyclopentadienyl )di [!L 3-( oxymethylidyne )­

cyclotris(tricarbonylcobalt)]hafnium, see Hf-00045 
Bis(1)5-cyclopentadienyl)diphenoxytitanium, see Ti-00116 
Bis( 1)5-2,4-cyclopentadien-1-yl)( diphenyldiazene-N,N')vanadi­

um, see V -00091 
Bis( 1)5-2,4-cyclopentadien-1-yl)diphenylhafnium, Hf-00034 
Bis( 2,4-cyclopentadien-1-yl )( 1)2-C,O-diphenylketene )vanadium, 

v -00097 



Name Index 

Dis( TJ5-2,4-cyclopentadien-1-yl) [ ( diphenylphosphinidenio )-
bis( methylene)] scandium, Sc-000 12 

Dis(TJ5-cyclopentadien-1-yl)dipheny1titanium, Ti-00118 
Dis( TJ5-2,4-cyclopentadien-1-yl)diphenylzirconium, Zr-0007 3 
Dis( TJ5- 2,4-cyclopentadien-1-yl)di-1 H -pyrrol-1-yltitanium, 

Ti-00097 
Dis(TJ5-cyclopentadien-1-yl)di-1H -pyrrol-1-ylzirconium, 

Zr-00049 
Bis(TJ-cyclopentadienyl)dithiocyanatozirconium, see Zr-00020 
Dis(cyclopentadienyl)divanadium pentacarbonyl, see V -00067 
[~t- [ ( 1 ,2,3,4,5-TJ: 1 ',2',3' ,4' ,5' -TJ) [Dis-2,4-cyclopentadien-

1-yl]-1, 1 '-diyl]]bis( TJ5-2,4-cyclopentadien-1-yl)di-~t-hYdrooiti­
tanium, see Ti-00108 

Dis( TJ5- 2,4-cyclopentadien-1-yl) [ 1 ,2-
ethanediylbis[ dimethylphosphine ]-P ,P'] tantalum( I+), 
Ta-00031 

Dis( TJs_ 2,4-cyclopentadien-1-yl) [ 1 ,2-
ethanediylbis[diphenylphosphine ]-P,P']vanadium( 1 + ), 
v -00116 

Dis( TJ5-2,4-cyclopentadien-1-yl) [ 1 ,2-ethenedithiolato(2-)­
S,S']titanium, Ti-00053 

Dis( TJ5-2,4-cyclopentadien-l-yl)( TJ2-ethene )ethylniobium, 
Nb-00031 

Dis( TJ5-2,4-cyclopentadien-1-yl)( TJ2-ethene )hydroniobium, 
Nb-00027 

Dis( TJ5-2,4-cyclopentadien-1-yl)( TJ2-ethene )hydrotungsten( I+), 
w -00076 

Dis(TJ5-2,4-cyclopentadien-1-yl)(TJ2-ethene)methyltungsten( 1 + ), 
w -00085 

Dis( TJ5-2,4-cyclopentadien-1-yl)( TJ2-ethene )molybdenum, see 
Mo-00066 

Dis(TJ5-2,4-cyclopentadien-1-yl)( TJ2-ethene)rhenium( 1 + ), 
Re-00056 

Dis( TJ5-2,4-cyclopentadien-1-yl)( TJ2-ethene )tungsten, W -0007 4 
Dis[ ( TJ-cyclopentadienyl)ethoxy(~t-ethoxy )titanium], in Ti-00021 
Dis( TJ5-cyclopentadienyl)( TJ2-ethylene )molybdenum, Mo-00066 
Dis( TJ5-cyclopentadienyl)( ethylene )rhenium( 1 + ), see Re-00056 
Dis(TJ5-2,4-cyclopentadien-1-yl)ethylvanadium, V -00055 
Dis( TJ5-2,4-cyclopentadien-1-yl)europium, Eu-00003 
Dis(cyclopentadienyl)fluorotitanium, Ti-00028 
Dis( TJ5-2,4-cyclopentadien-1-yl)( TJ2-C,O-formaldehyde )vanadi­

um, V -00045 
I>Dis(cyclopentadienyl)hafnium dichloride, see Hf-00003 

Dis(cyclopentadienyl)hexacarbonylditungsten, see W -00107 
Dis( TJs -cyclopentadienyl) h ydrido [bis( TJ­

pentamethylcyclopentadienyl)hydridozirconoxymethylene]­
tungsten, see W -00153 

Dis(TJ-cyclopentadienyl)hydridoneopentylzirconium, see 
Zr-00041 

Dis(TJ5-cyclopentadienyl)hydrido(phenyl)tungsten, see W -00108 
Dis(cyclopentadienyl)hydridorhenium, see Re-00042 
Dis(cyclopentadienyl)hydridotechnetium, see Tc-00006 
Dis( TJ-cyclopentadienyl) hydrido( tetrahydridoborato )zirconium, 

see Zr-00013 
Dis( TJ5-cyclopentadienyl) hydrido( triphenylgermyl )tungsten, see 

w -00148 
Dis( cyclopentadienyl)hydro( carbonyl)niobium, see Nb-000 18 
Bis( cyclopentadienyl)hydro( carbonyl)tantalum, see Ta-000 14 
Dis(TJs-2,4-cyclopentadien-1-yl)-

hydro( dimethylphenylphosphine )niobium, Nb-0003 7 
Dis( cyclopentadienyl)hydro( ethylene )niobium, see Nb-00027 
Dis(TJ5-2,4-cyclopentadien-l-yl)hydrolutetium, Lu-00005 
[Dis( TJ5-2,4-cyclopentadien-1-yl)hydro[~t-[ methanolato(3-)-

C:O]] bis[ ( 1 ,2,3,4,5-TJ )-I ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]zirconium, W -00153 

Dis( TJ5- 2,4-cyclopentadien-1-yl) hydromol ybdenumlithium, 
Mo-00040 

Dis(cyclopentadienyl)hydro(TJ2-4-octyne)niobium, Nb-00038 
Bis( TJ5-2,4-cyclopentadien-1-yl)hydrophenyltungsten, W -00108 
Dis(cyclopentadienyl)hydropropenetantalum, Ta-00021 
Dis(TJ5-2,4-cyclopentadien-1-yl)hydrorhenium, Re-00042 

Bis(1J5-2,4-cyclopentadien-1 ... 

Dis( TJ5- 2,4-cyclopentadien-1-yl)hydrotechnetium, Tc-00006 
Dis(TJ5-2,4-cyclopentadien-1-yl)hydro[tetrahydroborato( 1-)­

H,H']zirconium, Zr-00013 
Dis( TJ5- 2,4-cyclopentadien-1-yl)hydro( tetrahydrofuran)lutetium, 

in Lu-00005 
Dis(TJ5-cyclopentadienyl)hydrotitanium, Ti-00037 
Dis( TJ5-2,4-cyclopentadien-1-yl)hydro( triethylphosphine )tanta­

lum, Ta-00030 
Dis( TJ5-2,4-cyclopentadien-1-yl)hydro( triphenylgermyl)tungsten, 

W-00148 
Dis( TJ5-2,4-cyclopentadien-1-yl)hydro( tungsten)lithium, 

W-00052 
Dis(cyclopentadienyl)iodocarbonylvanadium, see V -00039 
Dis( TJs_ 2,4-cyclopentadien-1-y1 )iodonitrosylmol ybdenum, 

Mo-00037 
Dis( cyclopentadienyl)iodotitanium, Ti-00030 
Dis( TJ5- 2,4-cyclopentadien-1-yl)iodovanadium, V -00031 
Dis( TJ5- 2,4-cyclopentadien-1-yl )( isocyanomethane )propyltanta­

!urn, Ta-00027 
I> Discyclopentadienylmanganese, see Mn-00058 

Dis( TJ5-2,4-cyclopentadien-1-yl) [ ( 1 ,2,3-TJ )-2-methyl-2-
butenyl]titanium, Ti-00081 

Dis(cyclopentadienyl)methyl(carbonyl)niobium, see Nb-00026 
Dis( cyclopentadienyl)methylchloroniobium, see Nb-000 19 
Dis( TJ5-2,4-cyclopentadien-1-yl)methyldysprosium, Dy-00003 
Dis( TJ5-2,4-cyclopentadien-l-yl)methylerbium, Er-00005 
Dis(TJ5-2,4-cyclopentadien-l-yl)methylholmium, Ho-00003 
Dis( TJ5- 2,4-cyclopentadien-1-yl)methyllutetium, Lu-00006 
Dis( TJ5-2,4-cyclopentadien-l-yl)methyl(methylidene )tantalum, 

Ta-00017 
Dis( cyclopentadienyl)methyloxoniobium, Nb-00020 
Dis( TJ5- 2,4-cyclopentadien-1-yl)( 4-methylphenyl)lutetium, 

Lu-00017 
Dis( TJ5-2,4-cyclopentadien-1-yl)methylscandium, Sc-00002 
Dis(TJ5-2,4-cyclopentadien-1-yl)methylthulium, Tm-00003 
Dis( TJ5-2,4-cyclopentadien-l-yl)methyltitanium, Ti-00046 
Dis( cyclopentadienyl)methyl( triethylphosphine )niobium, 

Nb-00034 
Dis(TJ5-2,4-cyclopentadien-1-yl)methylvanadium, V -00047 
Dis( TJ5-2,4-cyclopentadien-1-yl)methylytterbium, Yb-00006 
Dis(TJ5-2,4-cyclopentadien-1-yl)methylyttrium, Y -00003 
Dis(cyclopentadienyl)molybdenum dihydride, see Mo-00043 

I>Dis(cyclopentadienyl)niobium borohydride, see Nb-00015 
Dis( TJ5- 2,4-cyclopentadien-1-yl)( 1, I ,2,2,3,3,4,4-

octaphenyl-1 ,4-tetrasilanediyl)titanium, Ti-00153 
Dis(cyclopentadienyl)oxochloroniobium, see Nb-00011 
Dis( TJ5-2,4-cyclopentadien-1-yl)-~t-oxotetrakis(2,4-

pentanedionato-O,O')dihafnium, Hf-0004 7 
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Dis( TJ5- 2,4-cyclopentadien-1-yl )pentafluorophenyltitanium, 
Ti-00084 

Dis(TJ5-2,4-cyclopentadien-1-yl)(pentanedionato)vanadium( I+), 
V-00068 

Dis( TJ5- 2,4-cyclopentadien-l-yl)[pentaselenidato(2-) ]titanium, 
Ti-00034 

Dis( TJ5- 2,4-cyclopentadien-1-yl)(pentathio )hafnium, Hf-00006 
Dis( TJ5-2,4-cyclopentadien-1-yl)(pentathio )titanium, Ti-00033 
Dis(TJ5-2,4-cyclopentadienyl)pentathiovanadium, V -00032 
Dis( TJ5-2,4-cyclopentadien-1-yl)(pentathio )zirconium, Zr-0001 0 
Dis( TJ-cyclopentadienyl)phenyl [bis( trimethylsil yl )methyl] zircon-

ium, see Zr-00082 
Dis( TJs_ 2,4-cyclopentadien-1-yl) [ 1 ,2-

phenylenebis[ methylene]] zirconium, Zr-00050 
Dis(TJ5-2,4-cyclopentadien-1-yl) [I ,2-

phenylenebis[ ( trimethylsilyl)methylene ]] zirconium, Zr-00086 
Dis( TJ5-2,4-cyclopentadien-1-yl) [I ,2-

phenylenebis[ ( trimethylsilyl)methylene ]] hafnium, Hf-00040 
Dis( TJ5- 2,4-cyclopentadien-1-yl) (phenylethynyl )gadolinium, 

Gd-00006 
Dis( TJ5- 2,4-cyclopentadien-1-yl)(phenylethynyl)titanium, in 

Ti-00145 
Dis( TJ5-2,4-cyclopentadien-1-yl)(phenylethynyl)ytterbium, 

Yb-00019 



Bis(7J5-2,4-cyclopentadien-1 ... - Bis(dinitrogen)bis(1,2-etha ... Name Index 

Bis(7]5-2,4-cyclopentadien-1-yl)phenylgadolinium, Gd-00005 
Bis( 1/5. 2,4-cyclopentadien-1-yl )(phenylmethyl)lutetium, see 

Lu-00016 
Bis(7J5·2,4-cyclopentadien-l-yl)(phenylmethyl)titanium, see 

Ti-00094 
Bis(7J5·2,4-cyclopentadien-1-yl)(phenylmethyl)vanadium, see 

v -00079 
Bis( 115· 2,4-cyclopentadien-1-yl )phenyltitanium, Ti-0008 9 
Bis(7J5·2,4-cyclopentadien-l-yl)phenylvanadium, V -00073 
Bis(7]5-2,4-cyclopentadien-1-yl)phenylytterbium, Yb-00015 
Bis(7J5·2,4-cyclopentadien-1-yl)(2-propanone)vanadium( 1 + ), 

v -00060 
Bis( 7]5-2,4-cyclopentadien-1-yl) ( 71 3- 2-propenyl )molybde­

num(!+), Mo-00077 
Bis( 1/5. 2,4-cyclopentadien-1-yl) ( 113_ 2-propenyl )niobium, 

Nb-00029 
Bis( 115- 2,4-cyclopentadien-1-yl )-71 1- 2-propenyl-713- 2-propenyl zirco­

nium, Zr-00044 
Bis( 115- 2,4-cyclopentadien-1-yl) ( 113- 2-propenyl )tantalum, 

Ta-00019 
Bis( 1/5. 2,4-cyclopentadien-1-yl )( 713- 2-propenyl )tungsten ( 1 +), 

w -00084 
Bis(2,4-cyclopentadien-1-yl)(711-2-propenyl)vanadium, V -00059 
Bis(cyclopentadienyl)propyl(methyl isocyanide)tantalum, see 

Ta-00027 
Bis(cyclopentadienyl)rhenium hydride, see Re-00042 
Bis(7]5-2,4-cyclopentadien-l-yl)samarium, Sm-00005 
Bis(cyclopentadienyl)technetium hydride, see Tc-00006 

1> Bis( 115-2,4-cyclopentadien-1-yl) [ tetrahydroborato( I - )-H ,H'] nio­
bium, Nb-00015 

Bis( 7] 5- 2,4-cyclopentadien-1-yl )[ tetrahydroborato( I -) H ,H '] tita­
nium, Ti-00038 

I> Bis(7J5·2,4-cyclopentadien-l-yl)[tetrahydroborato( 1-)-H,H']va­
nadium, V -00034 

Bis(7J5·2,4-cyclopentadien-1-yl)(l ,2,3,4-tetraphenyl-1 ,3-
butadiene-1 ,4-diyl)hafnium, Hf-00051 

Bis(7J5·2,4-cyclopentadien-l-yl)( I ,2,3,4-tetraphenyl-1 ,3-
butadiene-1 ,4-diyl)titanium, Ti-00146 

Bis(7J5·2,4-cyclopentadien-l-yl)( I ,2,3,4-tetraphenyl-1 ,3-
butadiene-1 ,4-diyl)vanadium, V -00119 

Bis(7J5·2,4-cyclopentadien-1-yl)( I ,2,3,4-tetraphenyl-1 ,3-
butadiene-1 ,4-diyl)zirconium, Zr-00 112 

I, I-Bis(7]5-cyclopentadienyl)-2,3,4,5-tetraphenylhafnole, see 
Hf-00051 

Bis(7]5-cyclopentadienyl)-2,3,4,5-tetraphenyltitanacyclopentad­
iene, see Ti-00146 

Bis(7J5-cyclopentadienyl)-2,3,4,5-tetraphenyltitanole, see 
Ti-00146 

I, 1-Bis( 7]5-cyclopentadienyl )-2,3 ,4,5-tetra phenylzirconole, see 
Zr-00112 

I, I-Bis(7]5-cyclopentadienyl)titanacyclopentane, see Ti-0007 3 
I> Bis(7]5-2,4-cyclopentadien-1-yl)titanium, see Ti-00035 
I> Bis(cyclopentadienyl)titanium dichloride, see Ti-00026 

Bis(7]5-cyclopentadienyl)titanium tetrahydridoborate, see 
Ti-00038 

Bis(cyclopentadienyl)tribromoniobium, see Nb-00010 
Bis(cyclopentadienyltricarbonyltungsten), see W -00107 
Bis(715-cyclopentadienyl)trihydridotungsten( I+), see W -00056 
Bis(7]5-2,4-cyclopentadien-1-yl)trihydroniobium, Nb-000 14 
Bis(cyclopentadienyl)trihydrotantalum, Ta-00011 
Bis(7]5-2,4-cyclopentadien-l-yl)trihydrotungsten( I+), W -00056 
Bis(7]5-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl)methyl]erbium, 

Er-00010 
Bis(715-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl)methyl]lutetium, 

Lu-00011 
Bis(715-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl)methyl]samar­

ium, Sm-00008 
Bis(7]5-2,4-cyclopentadien-l-yl) [ ( trimethylsilyl)methyl]­

(triphenylphosphonium 71-methylide)lutetium, Lu-00026 
Bis( 7]5- 2,4-cyclopentadien-1-yl) [ ( trimethylsilyl) methyl] ytterbi­

um, Yb-00011 
Bis(715-2,4-cyclopentadien-l-yl)trimethyltantalum, Ta-00022 
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Bis(715-cyclopentadienyl)trinitrosyldichromium, see Cr-00078 
Bis( 715-cyclopentadienyl)triphenylgermyltitanium, Ti-00 133 
Bis( 715-cyclopentadienyl)triphenylstannyltitanium, Ti-00 135 
Bis( 71 5-2,4-cyclopentadien-1-yl)[ I ,2,3-

triphenyltriphosphinato(2- )-P 1 ,P3]titanium. Ti-00134 
Bis( 715-2,4-cyclopentadien-1-yl) [I ,2,3-

triphenyltriphosphinato(2- )-P 1 ,P3]zirconium, Zr-001 00 
Bis( cyclopentadienyl)uranium bis( tetrahydroborate ), see 

u -00009 
Bis(715-2,4-cyclopentadien-l-yl)vanadium, V -00033 
Bis(cyclopentadienyl)vanadium bis(phenylsulfide), see V -00092 

I>Bis(cyclopentadienyl)vanadium borohydride, see V -00034 
Bis(cyclopentadienyl)vanadium(carbon disulfide), see V -00041 
Bis(cyclopentadienyl)vanadium carbonyl, see V -00040 
Bis(cyclopentadienyl)vanadium dicyanide, see V -00049 
Bis(cyclopentadienyl)vanadium iodide, see V -00031 
Bis(cyclopentadienyl)vanadium pentasulfide, see V -00032 
Bis(cyclopentadienyl)vanadium phenylsulfide, see V -00072 
Bis(715-2,4-cyclopentadien-1-yl)ytterbium, Yb-00005 
2,2-Bis( 715-cyclopentadienyl)-2-zirconaindane, see Zr-00050 

I> Bis(cyclopentadienyl)zirconium chloride, see Zr-00007 
Bis[ 716-decahydro-C,C' -dimethyldicarbadodecaborato(2-)] tita­

nate(2- ), Ti-00019 
4,4'- Bis( decahydro-1 ,6-dimethyl-1 ,6-dicarba-4-titana­

c/oso-tridecaborate)(2- ), see Ti-00019 
Bis[ dichloro( 715-cyclopentadienyl)titanium ]oxide, see Ti-00027 
I, 1-Bis( diethylalumino )-2- [bis( 71-cyclopentadienyl)­

zirconio]ethane cyclopentadienide, see Zr-00088 
[ 2,2- Bis( dieth ylalumino )ethyl] tris( 715-2,4-cyclopentadien-

1-yl)zirconium, Zr-00088 
Bis( diethylphenyl phosphine )tri phenylrhenium, Re-00086 

t> Bis(diethylthallium) chromate, see Cr-00050 
Bis( dimethylamido) bis( trimethylsily I methyl )titanium, Ti-00062 
Bis( dimethylamido )dimethyl titanium, Ti-000 13 
Bis( dimethylamido )( 715-meth ylcyclopen tad ienyl)phenylethynyltita­

nium, Ti-00099 
Bis( dimethylamido )titanocene, see Ti-00076 
Bis( dimethyla mino) bis( pen tamcthy lcyclopen tadienyl )thorium, 

Th-00023 
Bis( dimethylamino) bis(pentameth ylcyclopentad ien yl )uranium, 

u -00055 
Bis[ ( dimethylamino )carbonyi-C,O] bis [ (I ,2,3,4,5-71 )-

1 ,2,3,4,5-pentamcthyl-2,4-cyclopentadien-1-yl] uranium, 
u -00060 

[ Bis( dimethylamino) methylene] pentaca rbonylchromi urn, 
Cr-00079 

Bis[JL- [ [2-( dimethylamino )phenyl] methyi-C:C,N]] [ (2-
( dimethylamino )phenyl] methyl] [ [2-( dimethylamino )phenyl]­
methyl-C,N]dimanganese, Mn-00 137 

[I ,2- Bis( dimethylarsino )benzene] tricarbonyltrihydrovanadium, 
see V -00061 

Bis[JL-(3,3-dimethyl-1-butyn-1-yl) ]tctrakis( I ,2,3,4,5-71-1-
methyl-2,4-cyclopentadien-1-yl)disamarium, Sm-000 18 

Bis( I, 1-dimethylethyl)bis[ ( 1,2,3,3a, 1a-71)-l H -inden-1-yl]uran­
ium, see U -00058 

[2,6-Bis( I, l-dimethylethyl)-4-methylphenolato]bis(715_2,4-
cyclopentadien-1-yl)titanium, see Ti-00128 

[Bis( 1,1-dimethylethyl)(pyridinc)tin] pentacarbonylchromium, 
see Cr-00 145 

[Bis( I, 1-dimethylethyl)sulfurdiimidc-N.N']tetracarbonylchrom­
ium, see Cr-00 I 07 

Bis(715-2,4-dimethyl-2,4-pentadien-1-yl)vanadium, V -00065 
[I ,2- Bis( dimethylphosphino )ethane] bis( 714-I,J-butadicne )titani­

um, see Ti-00078 
Bis[( I ,2-dimethylphosphino)ethane jdimcthylmangancse, see 

Mn-00095 
Bis( 2,2-dimethyl propylidene) ( 2,4,6- tri methyl phenyl)­

bis( trimethylphosphine )tantalum, Ta-00038 
Bis( dinitrogen) bis [ 1,2-bis( diphenylphosphino )ethane] molybde­

num, Mo-00145 
Bis( dinitrogen) bis [ 1.2-bis( diphenylphosphino )ethane ]tungsten, 

w -00156 
Bis( dinitrogen)bis[ I ,2-ethanediylbis( diphenylphosphine )­

P,P']molybdenum, see Mo-00145 



Name Index Bis(dinitrogen)bis(1,2-etha ... - Bis(thiomethoxy)titanocene 

Bis( dinitrogen) bis [I ,2-ethanediylbis( diphenylphosphine )­
P,P']tungsten, see W -00156 

Bis( dinitrogen) bis [ ethylenebis( diphenylphosphine)] molybdenum, 
see Mo-00145 

Bis( dinitrogen) bis [ ethylenebis( diphenylphosphine) ]tungsten, see 
w -00156 

[I ,2-Bis( diphenylphosphine )ethane] tetracarbonylchromium, see 
Cr-00169 

[Bis( diphenylphosphino )ethane] bis( cyclopentadienyl)vanadi­
um(l +),see V -00116 

[Bis( I ,2-diphenylphosphino )ethane] bis( ethylene )molybdenum, 
see Mo-00146 

I I ,2-Bis( diphenylphosphino )ethane] ( carbonothioyl)tricarbonylt­
ungsten, see W -00151 

I I ,2-Bis( diphenylphosphino )ethane ]tetracarbonylvanadate( 1-), 
see V -00108 

IBis( diphenylphosphino )ethane] tetracarbonylvanadium, see 
v -00109 

I> Bis( diphenylthallium)chromate, see Cr-00 157 
Bisl I ,2-ethanediylbisl dimethyl phosphine ]-P,P'] bis( 712-

ethene)hydroniobium, Nb-00032 
Bisl I ,2-ethanediylbis I dimethyl phosphine]]-P ,P'] dimethylmangan­

ese, Mn-00095 
Bis [I ,2-ethanediylbis I diphenylphosphine ]-P ,P'] bis( 712-

ethene)molybdenum, Mo-00146 
Bis[ (I ,2,3,4,5,6,7 ,8-71)-l-ethenyl-l ,3,5, 7-

cyclooctatetraene]uranium, U -00033 
Bis[(l ,2,3,4,5,6-71)ethylbenzene]chromium, Cr-00135 
Bisl(l ,2,3,4,5,6-71)ethylbenzene]vanadium, V -00076 
Bis(N -ethylethanaminato )diferrocenyltitanium, see Ti-00138 
[Bis(ethylthio)methylene]pentacarbonylchromium, Cr-00077 
Bis I ( 4o ,4b,8o, 9o-11 )-9 H- fluoren-9-yl] dimethylzirconium, 

Zr-00096 
Bis( 716- fluorobenzene )chromium, Cr-00098 

I> Bis(fulvalene)divanadium, see V -00084 
Bis(fulvalene)divanadium(2+ ), see V -00085 
Bisl (I ,2,3,3o, 7 o-71)-l H -inden-1-yl]dimethylhafnium, Hf-00028 
Bis[ (I ,2,3,3o, 7 0-71)-l H-inden-1-yl]dimethyluranium, U -00034 
Bis[( 1 ,2,3,3o,7 o-71)-1 H-inden-1-yl]dimethylzirconium, Zr-00062 
Bisl (I ,2,3,3o, 7 o-71)-1H -inden-1-yl]diphenyltitanium, Ti-00141 

I>Bisindenyltitanium dichloride, see Ti-00096 
Bis(716-mesitylene)molybdenum, see Mo-00106 
Bis [ (I ,2,3,4,5,6-71 )methyl benzene] bis( trimethylstannyl)hafnium, 

Hf-00029 
Bis[ (I ,2,3,4,5,6-71 )-methylbenzene] bis( trimethylstannyl)zircon-

ium, Zr-00067 
Bisl ( 1 ,2,3,4,5,6-71)methylbenzene ]chromium, Cr-00121 
Bis I ( 1 ,2,3,4,5,6-71 )methyl benzene] molybdenum, Mo-00082 
Bis[ (I ,2,3,4,5,6-71)-methylbenzene] titanium, Ti-00072 
Bis [ (I ,2,3,4,5,6-71 )methyl benzene] ( trimethylphosphine )hafnium, 

Hf-00023 
Bisl (I ,2,3,4,5,6-71)methylbenzene] ( trimethylphosphine)zircon­

ium, Zr-00046 
Bisl(l ,2,3,4,5,6-71)methylbenzene]tungsten, W -00094 
Bisl ( 1 ,2,3,4,5-71)-1-methyl-2,4-cyclopentadien-1-yl] (I, 1-

dimethylethyl)yttrium, see Y -00008 
Bis( 715-1-methyl-2,4-cyclopentadien-1-yl)vanadium, V -00054 
Bisl ( 1 ,2,3,4,5-71)-1-methyl-2,4-cyclopentadien-1-yl] ytterbium, 

Yb-00009 
I 1 ,3-Bis(methylene)-1 ,4-butanediyl] bis( 1 ,2,3,4,5-71)-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl] zirconium, 
Zr-00095 

Bis(N-methylmethanaminato)bis( I ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]uranium, see U -00055 

Bis(N -methylmethanaminato )bisl ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl] thorium, see Th-00023 

Bis(N -methylmethanaminato) bis I ( trimethylsilyl)methyl] titani­
um, see Ti-00062 

Bis [ll-( 2-methyl-2-phenylpropyl)] bis( 2-methyl-2-
phenylpropyl)dimanganese, Mn-00 141 

Bis Ill-12-methyl-2-propanamina to( 2-) ]] bis [ 2-methyl-2-
propanaminato( 2-)] tetramethylditungsten, W -00131 

Bis Ill-12-methyl-2-propanamina to( 2-) ]] bis [2-methyl-2-
propanaminato(2- )]tetramethyldimolybdenum, Mo-00117 

Bis(methyl)tetrakis(N -methylmethanamina to )ditungsten, see 
w -00120 
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[Bis(methylthio )methylene] pentacarbonyltungsten, W -00025 
Bisl (I ,2,3,4,4o,8o-71)naphthalene]chromium, Cr-00149 
Bisl(l,2,3,4,4o,8o-71)naphthalene]molybdenum, Mo-00114 
Bis( 4-nitrobenzoato )titanocene, see Ti-00 123 
Bisnitrosyl I methoxy(methylamino )methylene] ( 715-2,4-

cyclopentadien-1-yl)chromium(J +),see Cr-00049 
Bis(pentacarbonylmanganese)dimethyllead, Mn-00078 
Bis(pentacarbonylrhenium)dimethyllead, Re-00051 
Bis(pentafluorophenyl)titanocene, see Ti-00115 
Bis(pentafluorophenyl)ytterbium, Yb-00007 
IBis( I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] Ibis( dimethylphosphino )methane ]chlo­
roytterbium, Yb-00028 

Bisl (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl] bis( I H -pyrazola to-N 1 ,N2)uranium, 
u -00059 

Bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadienyl]bis(pyridine)ytterbium, Yb-00031 

Bisl (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl] bis[ ( trimethylsilyl)methyl] uranium, 
u -00068 

Bisl (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl] bis I ( trimethylsilyl )methyl] thorium, 
Th-00031 

Bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]diethylcarbamodithioato-S ,S' -ytterbium, 
Yb-00027 

Bis( 71-pentameth y lcyclopentadieny I )dimeth ylamidohydridozircon­
ium, see Zr-00078 

Bis( 71-pen tamethylcyclopentadien yl )dimeth ylamido( iodo )zircon­
ium, see Zr-00076 

I, 1-Bis( 715-pentamethylcyclopentadienyl )-2,4-dimethylene-1-zirco­
nacyclopentane, see Zr-00095 

Bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]diphenylzirconium, Zr-001 07 

Bis(pentamethylcyclopentadienyl)europium, Eu-00005 
Bis(715-pentamethylcyclopentadienyl)manganese, see Mn-00119 
Bis(pentamethylcyclopentadienyl)manganese( I+), see 

Mn-00120 
IBis( I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]-2-pyridinyllutetium, Lu-00021 
Bis I (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] samarium, Sm-000 12 
Bis(pentamethylcyclopentadienyl)thorium dichloride, see 

Th-00016 
Bis(pentamethylcyclopentadienyl)thorium dihydride, see 

Th-00017 
Bisl (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]titanium, Ti-00112 
Bis(pentamethylcyclopentadienyl)titanium dichloride, see 

Ti-00111 
Bis(pentamethylcyclopentadienyl)uranium dichloride, see 

u -00038 
Bis(pentamethylcyclopentadienyl)uranium dihydride, see 

u -00039 
Bis [ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]vanadium, V -00087 
Bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ytterbium, Yb-00024 
Bisl (I ,2,3,4,5,6, 7,8-71)-1-phenyl-1 ,3,5, 7-

cyclooctatetraene]uranium, U -00065 
Bis(phenylethynyl)ytterbium, Yb-000 14 
Bis[(716-phenyl)ferrocene]chromium, Cr-00173 
Bisl ( 716-phenyl)ferrocene ]chromium(!+), Cr-00 174 
Bis [ll-( 2-propanolato)] bis(2-propanolato )tetrakis( 71 3-2-

propenyl)diuranium, U -00056 
Bis [ll- [ ( 1-71:2,3-71 )-2-propenyl)] bis( 71 3- 2-propenyl)dimolybden­

um, Mo-00072 
Bis( tetrahydrofuran )trisl ( trimethylsilyl)methyl]erbium, in 

Er-00008 
Bis( tetrahydrofuran)tris [ ( trimethylsilyl)methyl] terbium, in 

Tb-00001 
Bis( tetrahydrofuran)tris I ( trimethylsilyl)methyl] ytterbium, in 

Yb-00010 
Bis[ (I ,2,3,4,5,6, 7 ,8-71)-l ,3,5, 7-tetramethyl-1 ,3,5, 7-

cyclooctatetraene]uranium, U -00053 
Bis[ (I ,2,3,4,5,6, 7 ,8-71)-J ,3,5, 7-tetraphenyl-1 ,3,5, 7-

cyclooctatetraene]uranium, U -00081 
Bis(thiomethoxy)titanocene, see Ti-00059 



Bis(thiophenoxy)titanocene -I}L-(Carbonyl-C,O)]bis(1J5-2, ... Name Index 

Bis(thiophenoxy)titanocene, see Ti-00117 
Bis(toluene)chromium, see Cr-00121 
Bis(1J6-toluene)molybdenum, see Mo-00082 
Bis(716-toluene)tungsten, see W -00094 
Bis[tricarbonyl( 11"-cyclopentadienyl)chromium ], see Cr-00 129 

I> Bis[tricarbonyl( 715-cyclopentadienyl)chromium ]mercury, see 
Cr-00128 

Bis(tricarbonyl-r-cyclopentadienylmolybdenum), see Mo-00093 
[Bis(trifluoromethyl)acetylene]carbonyl(715-

cyclopentadienyl)( trifluoromethanethiolato )molybdenum, see 
Mo-00046 

I> Bis( trifluoromethylethynyl)titanocene, see Ti-00085 
Bis[ ( 1,2,3,4,5,6-71 )-1,3,5-trimethylbenzene ]molybdenum, 

Mo-00106 
Bis[ ( 1,2,3,4,5,6-71)-1,3,5-trimethylbenzene ]titanium, Ti-00 I 00 
[Bis(2,4,6-trimethylphenyl)germylene]pentacarbonylchromium, 

Cr-00156 
Bis(trimethylphosphine)bis[#l-[(trimethylsilyl)methyl]]­

bis[(trimethylsilyl)methyl]dichromium, Cr-00155 
Bis(trimethylphosphine)neopentylidenetrichlorotantalum, see 

Ta-00015 
Bis( trimethylsilyl )acetyl-C ,0) bis( 715-2,4-cyclopen tadien-1-

yl)methylzirconium, Zr-00058 
Bis[( 1,2,3,4,5-71 )-1-( trimethylsilyl)-2,4-cyclopentadien-1-

yl]ytterbium, Yb-00016 
[ Bis( trimethylsilyl)methyl] bis( 715-2,4-cyclopentadien-1-yl )phenyl­

zirconium, Zr-00082 
[Bis(trimethylsilyl)methyl]chlorobis(715-2,4-

cyclopentadien-1-yl)zirconium, Zr-0004 7 
[Bis(trimethylsilyl)methyl]chlorobis[ ( 1,2,3,4,5-71)-1-( 1,1-

dimethylethyl)-2,4-cyclopentadien-1-yl] zirconium, see 
Zr-00089 

[Bis( trimethylsilyl)methyl]chlorobis[ ( 1,2,3,4,5-71)-1-
( trimethylsilyl)-2,4-cyclopentadien-1-yl] zirconium, Zr-00083 

Bis[#l-[(trimethylsilyl)methylidyne]-
tetrakis[(trimethylsilyl)methyl]ditungsten, W -00144 

Bis(trimethylsilylmethyl)titanocene, see Ti-00101 
Bis(triphenylgermyl)titanocene, see Ti-00 !50 
Bis(triphenylphosphine)iminium methylpentacarbonylchromate, 

in Cr-00024 
Bis(triphenylphosphine)iminium methylpentacarbonyltungstate, 

in W -00009 
Bis(triphenylstannyl)titanocene, see Ti-00152 
1,1'-Bis[tris(diethylamino)titanium]ferrocene, see Ti-00143 
1,1'-Bis[tris(diethylamino)titanium]ruthenocene, see Ti-00144 

I> 1,1 ";1,1"" -Bivanadocene, V -00084 
l,l":l',l..,-Bivanadocenium(2+), V -00085 
Bromobis( 715-2,4-cyclopentadien-1-yl)-

( dimethylphenylphosphine )niobium, Nb-00036 
Bromobis( cyclopentadienyl)titanium, Ti-00023 
Bromobis(715-2,4-cyclopentadien-1-yl)vanadium, V -00026 
Bromocarbonyltetrakis(isocyanomethane)manganese, Mn-00051 
Bromocarbonyltetrakis(methyl isocyanide )manganese, see 

Mn-00051 
Bromocarbonyltetrakis(trimethylphosphite-P)manganese, 

Mn-00089 
Bromodicarbonyltris( trimethylphosphine )rhenium, Re-0004 7 
Bromodicarbonyltris(trimethylphosphite-P)manganese, 

Mn-00071 
#'-Bromooctacarbonyl[#'-(Phenylmethylidyne )dirhenium, 

Re-00069 
Bromopentacarbony1chromate(1-), Cr-00005 
Bromopentacarbonylmanganese, Mn-00009 
Bromopentacarbonylrhenium, Re-00006 
Bromopentacarbonyltechnetium, Tc-0000 1 
Bromotetracarbonyl[ ( diethylamino )methylidyne ]chnmium, 

Cr-00062 
Bromotetracarbonyl [ ( diethylamino )methylidyne] tungsten, 

W-00037 
Bromotetracarbonylethylidynetungsten, W -00005 
Bromotetracarbonyl(ferroceniumylmethylidyne )tungsten, 

W-00099 
Bromotetracarbonyl(ferrocenylmethylidyne)chromium, Cr-00124 
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Bromotetracarbonyl(ferrocenylmethylidyne)molybdenum, 
Mo-00085 

Bromotetracarbonyl(ferrocenylmethylidyne)tungsten, see 
w -00099 

Bromotetracarbonylmanganese, in Mn-00027 
Bromotetracarbonyl [ ( 4-methylphenyl)methylidyne ]chromium, 

Cr-00095 
Bromotetracarbonylphenylcarbynetungsten, see W -00057 
Bromotetracarbonyl(phenylmethylidyne)chromium, Cr-00084 
Bromotetracarbonyl(phenylmethylidyne)tungsten, W -00057 
Bromotetracarbonyl(ruthenocenylmethylidyne)tungsten, 

w -00100 
Bromotetracarbonyltriphenylsilylcarbynetungsten, see W -00137 
Bromotetracarbonyl [ ( triphenylsilyl)methylidyne] tungsten, 

w -00137 
Bromotricarbonylbis(trimethylphosphite-P)manganese, 

Mn-00053 
Bromotricarbonyl( 715-2,4-cyclopentadien-1-yl )molybdenum, 

Mo-00011 
Bromotricarbonyl( 715- 2,4-cyclopentadien-1-yl)tungsten, 

w -00018 
Bromotris( 715-2,4-cyclopentadien-1-yl)thorium, Th-00004 
Bromotris(715-2,4-cyclopentadien-l-yl)uranium, U -00012 
Bromotris(713-2-propenyl)uranium, U -00005 
(714-1 ,3-Butadiene)bis( 715-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00033 
( 714-1 ,3-Butadiene )dicarbonyl( 715-2,4-cyclopentadien-1-yl)molybde­

num(I + ), Mo-00055 
( 714-1 ,3-Butadiene )dicarbonyl( 715-2,4-cyclopentadien-1-yl)vanadi­

um, V -00042 
(714-1 ,3-Butadiene)dicarbonyl[ (I ,2,3,3a, 7 a-71)-l H -inden-1-

yl]molybdenum(l + ), Mo-00089 
(I ,4-Butanediyl)bis( 715-2,4-cyclopentadien-1-yl)titanium, 

Ti-00073 
Butoxytris(715-2,4-cyclopentadien-1-yl)thorium, Th-000 II 
Butoxytris(715-2,4-cyclopentadien-1-yl)uranium, U -00027 
tert-Butylbis(715-cyclopentadienyl)erbium, Er-00009 
Butylbis( 715-2,4-cyclopentadien-1-yl)lutetium, Lu-00009 
tert-Butylbis( 715-cyclopentadienyl)lutetium, Lu-000 10 
tert-Butylbis(methylcyclopentadienyl)yttrium, Y -00008 
( 1-tert-Butyl-2,2-dimethylpropylideniminato )chlorodi-11"-cyclopen-

tadienyltitanium, Ti-00103 
sec-Butyltricyclopentadienyluranium, see U -00030 
tert-Butyltricyclopentadienyluranium, U -00028 
Butyltris( 715-2,4-cyclopentadien-1-yl)thorium, Th-000 12 
Butyltris(715-2,4-cyclopentadien-1-yl)uranium, U -00029 
Butyltris[(l,2,3,3a,7a-71)-1H-inden-1-yl]thorium, Th-00035 
[ (2,3-71)-2-Butyne] [ (I ,2,3,3a, 1a-71)-1 H-inden-1-yl]-

bis( trimethylphosphine)molybdenum(l + ), Mo-001 09 
[ (2,3-71)-2-Butyne] [ (I ,2,3,3a, 1a-71)-l H-inden-1-yl]­

bis(trimethylphosphite)molybdenum( I+), Mo-00108 
[ 71- [ ( 2,3-71:2,3-71 )-2-Butyne ]] tetracarbonylbis( 715-2,4-

cyclopentadien-1-yl)dimolybdenum, Mo-001 05 
[ ( C ,S -71 )-Carbon disulfide] bis( 715-2,4-cyclopentadien-1-yl)vana­

dium, V -00041 
( Carbonoselenoyl)dicarbonyl( 715-2,4-cyclopentadien-1-yl)manga­

nese, Mn-00032 
(Carbonoselenoyl)pentacarbonylchromium, Cr-000 19 
Carbonothioyl(715-2,4-cyclopentadien-1-yl)­

bis(trimethylphosphite-P)manganese, Mn-00084 
Carbonothioyl(dicarbonyl)(716-benzene)chromium, see Cr-00056 
( Carbonothioyl)dicarbonyl( 715- 2,4-cyclopentadien-1-yl)iodotungst­

en, W -00020 
( Carbonothioyl)dicarbonyl( 715- 2,4-cyclopentadien-1-yl)manga­

nese, Mn-00031 
( Carbonothioyl)dicarbonyl( 715-2,4-cyclopentadien-1-yl)tung-

state(I-), W -00022 
(Carbonothioyl)pentacarbonylchromium, Cr-00018 
(Carbonothioyl)pentacarbonyltungsten, W -00013 
(Carbonothioyl)tricarbonyl [I ,2-

ethanediylbis [ diphenylphosphine )-P,P') tungsten, W -00 151 
[~-( Carbonyl-C,O)] bis( 715- 2,4-cyclopentadien-1-yl)-

[ dicarbonyl( 715- 2,4-cyclopentadien-1-yl)tungsten] ytterbium, 
w -00118 

[~-(Carbonyl-C,O) ]bis(715-2,4-cyclopentadien-1-yl)-
[ dicarbonyl( 715-2,4-cyclopentadien-1-yl)tungsten ]erbium, 
W-00117 
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Carbonyl his( Tis_ 2,4-cyclopentadien-1-yl)hydroniobium, 
Nb-00018 

Carbonyl his( Tis-2,4-cyclopentadien-1-yl )hydrotantalum, 
Ta-00014 

Carbonylbis(TIS-2,4-cyclopentadien-1-yl)iodovanadium, V -00039 
Carbonylbis( Tls-2,4-cyclopentadien-1-yl)methylniobium, 

Nb-00026 
Carbonylbis(TIS-2,4-cyclopentadien-1-yl)molybdenum, Mo-00050 
Carbonylbis(TIS-2,4-cyclopentadien-1-yl)(phosphorous 

trifluoride)hafnium, Hf-00010 
Carbonylbis( 11s-2,4-cyclopentadien-1-yl)(pyridine )vanadi­

um(!+), V -00071 
Carbonylbis(cyclopentadienyl)trifluorophosphinehafnium, see 

Hf-00010 
Carbonylbis( Tls-2,4-cyclopentadien-1-yl)-

( trimethylphosphine )titanium, Ti-0007 4 
Carbonylbis(TIS-2,4-cyclopentadien-1-yl)tungsten, W -00062 
Carbonylbis(Tis-2,4-cyclopentadien-1-yl)vanadium, V -00040 
[w( Carbonyi-C,O) Ibis [ (I ,2,3,4,5-TI )-!-methyl-2,4-

cyclopentadien-1-yll [ tricarbonyl( Tis_ 2,4-cyclopentadien-
1-yl)tungstenlholmium, W -00129 

[~-(Carbonyi-C,O) Ibis[ (I ,2,3,4,5-TI)-1-methyl-2,4-
cyclopentadien-1-yll [ tricarbonyl( Tis_ 2,4-cyclopentadien-
1-yl)tungstenldysprosium, W -00128 

[~-( Carbonyl-C,O) Ibis[ (I ,2,3,4,5-TI )-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yll ( tricarbonylcobalt)ytterbium, 
Yb-00026 

~-Carbonylcarbonylbis(Tis-2,4-cyclopentadien-1-yl) [~­
(nitrosyl-N:N) lnitrosyldimanganese, Mn-00081 

Carbonylchlorobis( Tls-2,4-cyclopentadien-1-yl)niobium, 
Nb-00017 

Car bony lchlorobis( Tis_ 2,4-cyclopentadien-1-yl )tantalum, 
Ta-00013 

Carbonylchlorobis [I ,2-ethanediylbis( diphenylphosphine­
P,P')]rhenium(l+), Re-00092 

Carbonylchloro( Tis_ 2,4-cyclopentadien-1-yl)­
(diphenylacetylene)molybdenum, Mo-00113 

Carbonylchloro( Tis_ 2,4-cyclopentadien-1-yl) [I, 1'-( Tl 2-1 ,2-
ethynediyl)bis[benzenellmolybdenum, see Mo-00113 

Carbonylchlorotetrakis( dimethylphenylphosphine )rhenium, 
Re-00084 

Carbonyl( Tl 7 -cycloheptatrienylium )iodo( triethyl phosphite )tung­
sten, W -00097 

Carbonyl( Tls-cyclopentadienyl) bis( diphenylacetylene )molybde­
num(!+), Mo-00140 

CarbonyJ-TIS-2,4-cyclopentadien-1-ylbis(diphenylacetylene)nio­
bium, Nb-00048 

Carbonyl-Tis_ 2,4-cyclopentadien-1-ylbis( diphenylacetylene )vanad­
ium, V -00113 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl) bis[ I, 1'-( TI2-J ,2-
ethynediyl)bis[benzene]]molybdenum(l +),see Mo-00140 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl)[ (I ,2,3,6, 7 -TI )-4,5-
dihydro-1-phenyl-! H -borepin I manganese, Mn-00 113 

Carbonyl (Tis -cyclopentadien y I)( dimeth ylacetylene )tungsten, see 
w -00095 

Carbonyi(TIS-2,4-cyclopentadien-1-yl)dinitrosyltungsten( I+), 
w -00010 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl)dinitrosylvanadium, 
v -00010 

Carbonyi(Tis-2,4-cyclopentadien-1-yl) [I ,2-
ethanediylbis( dimethyl phosphine) 1-P ,P'I [ ( 4-methylphenyl)­
oxoethenylltungsten, W -00135 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl)( Tl2-ethene )nitrosylchrom­
ium, Cr-00046 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl) ( Tl2-ethyne )methyl tungsten, 
w -00038 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl)formyl( nitrosyl) rhenium, 
Re-00025 

Carbonyl( Tls-2,4-cyclopentadien-1-yl) [ (2,3-TI)-1, I, I ,4,4,4-
hexafluoro-2-butyne I ( trifluoromethanethiolato )molybdenum, 
Mo-00046 

Carbonyi(TIS-cyclopentadienyl)hydridonitrosylrhenium, see 
Re-00015 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl) hydronitrosylrhenium, 
Re-00015 
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Carbonyl( Tis_ 2,4-cyclopentadien-1-yl) ( hydroxymethyl)nitrosylrhe­
nium, Re-00030 

Carbonyl( Tls-2,4-cyclopentadien-1-yl)iodo[ ( 1 ,2,3,4-TI)-
1 ,2,3,4-tetrakis( trifluoromethyl )cyclobutadiene I molybdenum, 
Mo-00078 

Carbonyl( 11s_ 2,4-cyclopentadien-1-yl )methylnitrosylrhenium, 
Re-00029 

Carbonyl( 11s_ 2,4-cyclopentadien-1-yl) [( 1 ,2-TI )( 4-
methylphenyl)oxoethenyll ( trimethylphosphine )tungsten, 
w -00ll9 

Carbonyl( 11s_ 2,4-cyclopentadien-1-yl)nitrosyl( I ,2-TI-1-
propene )molybdenum, Mo-00031 

Carbonyl( Tis_ 2,4-cyclopentadien-1-yl)nitrosyl( Tl3- 2-
propenyl)molybdenum( 1 + ), Mo-00027 

Carbonyl( Tls-2,4-cyclopentadien-1-yl)-
nitrosyl( triphenylphosphine )manganese, Mn-00 132 

Carbonyl( Tls-2,4-cyclopentadien-1-yl)-
nitrosyl( triphenylphosphine )tungsten, W -00140 

Carbonyi(TIS-2,4-cyclopentadien-1-yl)( TIS-J-phenyl-2,4-
cyclopentadien-1-yl)vanadium, V -00078 

Carbonylhydrotetrakis( trimethylphosphite-P)manganese, 
Mn-00090 

Carbonyliodo( triethyl phosphite)( tropylium)tungsten, see 
W-00097 

(~-Carbonyl )(~-methylene) [ ( cyclopentadienylcarbonyliron )tetra­
carbonylmanganesel, see Mn-00079 

Carbonylnitrosyl (Tis -cyclopentadienyl) ( Tl2-ethylene )chromium, 
see Cr-00046 

Carbonylnitrosyl (triphenylphosphine) (Tis -cyclopen tadien yl) manga­
nese(l +),see Mn-00132 

~-Carbonyloctacarbonyldirhenium(2- ), Re-00040 
~-Carbonylpentacarbonyl (Tis-2,4-cyclopentadienyl) iron-~-methy­

lenemanganese, Mn-00079 
Carbonylpentakis(isocyanomethane)manganese( I+), Mn-00068 
Carbonylpentakis(methyl isocyanide)manganese( I+), see 

Mn-00068 
Carbonylpentakis( trimethylphosphite-P)chromium, Cr-00 139 
~-Carbonyltetracarbonylbis[~-

[ methylenebis [ diphenylphosphine 1-P ,P'IIdimanganese, 
Mn-00145 

~-Carbonyltricarbonylbis( Tls-2,4-cyclopentadien-1-yl) [~­
[I,!'-( TI2:TI2-J ,2-ethynediylbisbenzene lldimolybdenum, 
Mo-00133 

Carbonyltrichlorotris( dimethyl phenyl phosphine )technetium, 
Tc-00010 

Carbonyltrinitrosylmanganese, Mn-0000 I 
Carbonyltris(diethylcarbamodithioato-S,S')rhenium, Re-00072 
Carbonyltris( diphenylacetylene )tungsten, W -00 !55 
Carbonyltris(3-hexyne)tungsten, W -00124 
[~-( Carbonyi-C,O) I tris [ (I ,2,3,4,5-TI )-!-methyl-2,4-

cyclopentadien-1-yll [dicarbonyi(Tis-2,4-cyclopentadien-1-
yl)ironlsamarium, Sm-00016 

[~-(Carbonyl-C,O) ltris[ (I ,2,3,4,5-TI)-1-methyl-2,4-
cyclopentadien-1-yll ( tetracarbonylcobalt )samarium, 
Sm-00014 

( Carboxycyclopentadienyl )tricarbonylmanganese, see Mn-00044 
(TI6-Chlorobenzene)tricarbonylchromium, see Cr-00052 
(Chlorobenzene)tricarbonylmanganese(l), Mn-00042 
~-Chlorobis( Tis_ 2,4-cyclopentadien-1-yl)-

bis(diethylaluminum)-~-1-ethanyl-2-ylidenezirconium, 
Zr-00066 

Chlorobis( Tl-cyclopentadien yl) [his( trifluorometh yl)­
ketimidoltitanium, see Ti-00063 

Chlorobis(TIS-2,4-cyclopentadien-1-yl)cerium dimer, see 
Ce-00007 

Chlorobis( Tis -cyclopentadienyl )di-tert-bu ty lketimidotitanium, see 
Ti-00103 

Chlorobis( Tls-2,4-cyclopentadien-1-yl) [ 1-( dimethylalumino)-
2-methyl-1-pentenyllzirconium, Zr-00052 

Chlorobis( Tl-cyclopentadienyl)( 1-dimethylalumino-2-methyl-
2-propylethenyl)zirconium, see Zr-00052 

~-Chlorobis( Tls-cyclopentadienyl)( dimethylaluminum)-~-methy­
lenetitanium, Ti-00066 

Chlorobis( Tls-cyclopentadienyl)(2,2-dimethyl-1-
phenylethenyl)titanium, Ti-00 I 09 

Chlorobis( Tl-cyclopentadienyl)(2,2-dimethyl-1-
phenylethenyl)zirconium, see Zr-00063 

Chlorobis( Tis_ 2,4-cyclopentadien-1-yl)( 2,2-dimethylpropyl )titani­
um, Ti-00082 
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Chlorobis( 715-cyclopentadienyl)( diphenylketimido )titanium, see 
Ti-00121 

Chlorobis( 715-2,4-cyclopentadien-1-yl) [ ( diphenylphosphino )-
methyl] zirconium, Zr-00081 

Chlorobis(715-2,4-cyclopentadienyl)dysprosium, Dy-00002 
Chlorobis(715-2,4-cyclopentadien-l-yl)erbium, Er-00004 
Chlorobis( 715-2,4-cyclopentadien-1-yl)ethenyltitanium, Ti-00057 
Chlorobis( 715·2,4-cyclopentadien-1-yl)gadolinium, Gd-00002 
Chlorobis( 715-2,4-cyclopentadien-1-yl)holmium, Ho-00002 
Chlorobis(71·Cyclopentadienyl)hydridohafnium, see Hf-00007 
Chlorobis(71·Cyclopentadienyl)hydridozirconium, see Zr-00011 
Chlorobis( 715-2,4-cyclopentadien-1-yl)hydrohafnium, Hf-00007 
Chlorobis( 715-2,4-cyclopentadien-1-yl)hydrozirconium, Zr-000 11 
Chlorobis( 715-2,4-cyclopentadien-1-yl)lutetium, Lu-00004 
Chlorobis( 715·2,4-cyclopentadien-1-yl) [#£4- [methanolato( 4-)-

CC·C:O]] (nonacarbonyltricobalt)dihafnium, Hf-00026 
Chlorobis( 715·2,4-cyclopentadien-1-yl) [#£4- [methanolato( 4-)-

C:C:C:O]](nonacarbonyltricobalt)zirconium, Zr-00060 
Chlorobis( 71-cyclopentadienyl)methoxyzirconium, Zr-000 16 
Chlorobis(715-2,4-cyclopentadien-1-yl)methylniobium, Nb-000 19 
Chlorobis(715-2,4-cyclopentadien-1-yl)(2-methyl-l-phenyl-l-

propenyl)zirconium, Zr-00063 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)methyltitanium, Ti-00045 
Chlorobis( 715-2,4-cyclopentadien-1-yl)methylvanadium, V -00046 
Chlorobis( 715-2,4-cyclopentadien-1-yl)neodymium dimer, see 

Nd-00007 
Chlorobis(715-cyclopentadienyl)neopentyltitanium, see Ti-00082 
Chlorobis( 715-2,4-cyclopentadien-1-yl)oxoniobium, Nb-000 11 
Chlorobis(71S-2,4-cyclopentadien-l-yl)oxovanadium, V -00028 
Chlorobis( 71S-cyclopentadienyl) [#L 3-( oxymethylid yne )-

cyclotris(tricarbonylcobalt)hafnium, see Hf-00026 
Chlorobis( 715-cyclopentadienyl) [#L 3-( oxymethylidyne )­

cyclotris(tricarbonylcobalt)]zirconium, see Zr-00060 
Chlorobis( 715-2,4-cyclopentadien-1-yl)phenyltitanium, Ti-00088 
Chlorobis( 715- 2,4-cyclopentadien-1-yl)praesodymium dimer, see 

Pr-00005 
Chlorobis( 715·2,4-cyclopentadien-1-yl)samarium, Sm-00004 
Chlorobis( 715-2,4-cyclopentadien-l-yl)scandium, Sc-0000 I 
Chlorobis( 715-2,4-cyclopentadien-1-yl)thulium, Tm-00002 
Chlorobis( cyclopentadienyl)titanium, Ti-00025 
Chlorobis( cyclopentadienyl) [ trihydro( triethylamino )-

aluminum]yttrium, Y -00009 
Chlorobis( 715-2,4-cyclopentadien-1-yl) [ ( trimeth ylsil y I)­

methyl]hafnium, Hf-00017 
Chlorobis(71S-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl )­

methyl]zirconium, Zr-00035 
Chlorobis( 715-2,4-cyclopentadien-1-yl) ( trimethylsilyl )titanium, 

Ti-00067 
Chlorobis( 715-2,4-cyclopentadien-1-yl )( trimethylsilyl )zirconium, 

Zr-00030 
Chlorobis( 715-2,4-cyclopentadien-1-yl )( triphenylgerm y I) hafni urn, 

Hf-00041 
Chlorobis( 715-cyclopentadienyl) ( triphenylgermyl )titanium, 

Ti-00131 
Chlorobis( 715-2,4-cyclopentadien-1-yl)( triphenylgermyl )zircon­

ium, Zr-00097 
Chlorobis( 715-2,4-cyclopentadien-1-yl)­

(triphenylphosphonium 11-methylide)Iutetium, Lu-00022 
Chlorobis( 715-2,4-cyclopentadien-1-yl) ( triphenylsil y1) hafnium, 

Hf-00042 
Chlorobis( 715-2,4-cyclopentadien-1-yl )( tripheny 1sil y I) zirconium, 

Zr-00098 
Chlorobis( 715-2,4-cyclopentadien-1-yl) ( triphenylstannyl)hafnium, 

Hf-00043 
Chlorobis( 715-cyclopentadienyl) ( tri phenylstannyl )titanium, 

Ti-00132 
Chlorobis( 715-2,4-cyclopentadien-1-yl)( triphenylstannyl)zircon­

ium, Zr-00099 
Chlorobis(715-2,4-cyclopentadien-1-yl)vanadium, V -00029 
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Chlorobis( 715-2,4-cyclopentadien-1-yl)ytterbium, Yb-00004 
Chlorobis(715-2,4-cyclopentadien-1-yl)yttrium, Y -00002 
#L-Chloro-1- [bis( 71-cyclopentadienylzirconio) ]-2,2-

bis(diethylalumino)ethane, see Zr-00066 
Chlorobis [I ,2-ethanediylbis[ dimethylphosphine ]-P ,P'] ( 714-

naphthalene)tantalum, Ta-00036 
Chlorobis(715-methylcyclopentadienyl)erbium, Er-00007 
Chlorobis(715-methylcyclopentadienyl)gadolinium, Gd-00003 
Chlorobis[( I ,2,3,4,5-71)-1-methyl-2,4-cyclopentadien-1-yl]samar-

ium, Sm-00006 
Chlorobis(715-methylcyclopentadienyl)ytterbium, Yb-00008 
Chlorobis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl)( I H -pyrazolato-N1 ,N2)uranium, 
u -00049 

Chlorobis[( I ,2,3,4,5-11)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl] [ 1-( trimethylsilyl)ethenolato ]thorium, 
Th-00025 

Chlorobis(pentamethylcyclopentadienyl)uranium, U -00037 
Chlorobis[ (I ,2,3,4,5-11)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] ytterbium, Yb-00021 
Chlorobis( 1-phenyl-1-propyne )( 115-cyclopentadienyl )molybde­

num, Mo-00121 
Chloro [bis( trifluoromethyl)ketimido] titanocene, see Ti-00063 
Chlorobis [ 11-( trimethylsily I )cyclopentadien yl]­

bis(trimethylsilyl)methylzirconium, see Zr-00083 
#L-Chloro-#£3-chlorotetrakis( 115- 2,4-cyclopentadien-1-yl )­

trihydro[ 1, 1'-oxybis [ethane ]]aluminumdiyttrium, Y -00014 
Chloro( cyclooctatetraene )cerium, Ce-0000 I 
Chloro[118-l ,3,5, 7-cyclooctatetraene] (115-2,4-

cyclopentadien-1-yl)zirconium, Zr-00027 
Chloro(cyclooctatetraene)neodymium, Nd-00002 
Chloro( cycloocta tetraene )praesodymium, Pr-00002 
Chloro( cyclooctatetraene )samarium, Sm-00003 
Chloro-2,4-cyclopentadien-1-ylbis(ll5-2,4-cyclopentadien-1-

yl)zirconium, see Zr-00039 
Chloro( 115-2,4-cyclopentadien-1-yl) bis [ ( 2,3-11 )-1, I, I ,4,4,4-

hexafluoro-2-butyne]molybdenum, Mo-00073 
Chloro(ll5-2,4-cyclopentadien-1-yl)bis[ (2,3-11 )-1, I, I ,4,4,4-

hexafluoro-2-butyne] ( trimethylphosphine )molybdenum, 
Mo-00094 

Chloro(ll5-2,4-cyclopentadien-1-yl)bis[ (2,3-11 )-1, I, I ,4,4,4-
hexafluoro-2-butyne]tungsten, W -00080 

Chloro-1r -cyclopen tadien y Ibis( 2, 4-pentanediona to) hafni urn, 
Hf-00020 

Chloro( 115- 2,4-cyclopentadien-1-yl) bis( 2,4-pentanedionato­
O,O')zirconium, Zr-00040 

Chloro(ll5-2,4-cyclopentadien-1-yl)bis[[ (I ,2-11)-1-propynyl]­
benzene]molybdenum, see Mo-00121 

Chloro-7r-cyclopentadienylbis(8-quinolinolato)hafnium, 
Hf-00037 

Chloro( 115 -cyclopen tadieny I) bis( 8-q ui nolinola to) zirconi urn, 
Zr-00079 

Chloro( 115- 2,4-cyclopentadien-1-y I )dinitrosylchromium, 
Cr-00015 

Chloro( 115- 2,4-cyclopentadien-1-yl )dinitrosylmolybdenum, 
Mo-00002 

Chloro(115-cyclopentadien-l-yl)dinitrosyltungsten, W -00003 
Chloro(cyclopentadienyl)hafnium bisoxinate, see Hf-00037 
Chloro( 115- 2,4-cyclopentadien-1-yl)trimethyltantalum, Ta-00007 
Chloro-7r-cyclopentadienylvinyltitanium, see Ti-00057 
Chlorodicar bony I ( triphenylphosphine) ( 115-cyclopentadienyl) moly b­

denum, see Mo-00 127 
Chlorodi-7r-cyclopentadienyl( I, 1-diphenylmethyleniminato)titan-

ium, Ti-00121 
Chlorodicyclopentadienylgadolinium, see Gd-00002 
Chlorodicyclopentadienylholmium, see Ho-00002 
Chlorodicyclopentadienyllutetium, see Lu-00004 
Chlorodi-7r-cyclopentadienylmethoxyzirconium, see Zr-000 16 
Chlorodicyclopentadienylsamarium, see Sm-00004 
Chlorodicyclopentadienylscandium, see Sc-0000 I 
Chlorodicyclopentadienylthulium, see Tm-00002 
Chlorodi-11"-cyclopentadienyl[2,2,2-trifluoro-l-

( trifluoromethyl)ethylideniminato] titanium, Ti-00063 
Chlorodicyclopentadienylytterbium, see Yb-00004 
Chlorodicyclopentadienylyttrium, see Y -00002 
Chloro( diethylamino) bis(pentameth y Jcyclopentadien y I )thorium, 

Th-00022 
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Chloro(diethylamino)bis(pentamethylcyclopentadienyl)uranium, 
u -00054 

Chloro[ ( diethylamino )carbonyl-C,O] bis[ ( 1,2,3,4,5-71 )-
1,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl] thorium, 
Th-00024 

Chloro( dimethylami no) bis(pentameth y lcyclopentadienyl )thori­
urn, Th-000 19 

Chloro(3,3-dimethyl-1-oxobutyl-C,O)bis[ ( 1,2,3,4,5-71)-
1,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]thorium, 
Th-00027 

Chloro(2,2-dimethylpropyl)bis[ ( 1,2,3,4,5-71)-1,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]thorium, Th-00026 

Chloro( diphenylketimido )titanocene, see Ti-00121 
Chloro(N -ethylethanaminato) bis [ ( 1,2,3,4,5-71 )-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]thorium, see Th-00022 
Chloro(N-ethylethanaminato )bis[ ( 1,2,3,4,5-71 )-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]uranium, see U -00054 
~o~-Chlorohexakis( 715- 2,4-cyclopentadien-1-yl)di-~o~-hydro-~o~3-hydro­

trierbate(J- ), Er-00017 
Chloro[ J-hydroxy-4,4-dimethyl-1-

(trimethylphosphoranylidene)-2-pentanonato-0,0']­
bis[ ( 1,2,3,4,5-71)-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]thorium, Th-00034 

Chloro(methyl)bis[ ( 1,2,3,4,5-71)-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]thorium, Th-00018 

Chloro(methyl)bis[ ( 1,2,3,4,5-71)-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]uranium, U -00042 

Chloro( 1-methyl-2,4-cyclopentadien-1-yl)bis[ ( 1,2,3,4,5-71)-
1-methyl-2,4-cyclopentadien-1-yl]zirconium, see Zr-00051 

C hlorometh y lidynetetrakis( trimeth y I phosphine) tungsten, 
w -00088 

Chloro(N-methylmethanaminato )bis[ ( 1,2,3,4,571)-1,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]thorium, see Th-00019 

Chloro(methyl)titanocene, see Ti-00045 
Chloro(neopentyl)titanocene, see Ti-00082 
Chloropentacarbonylmanganese, see Mn-0001 0 
Chloropentacarbonylrhenium, see Re-00007 
Chloropentacarbonyltechnetium, see Tc-00002 
Chloro(phenyl)titanocene, see Ti-00088 
Chloro[ 1,3-propanediylbis( 715-2,4-cyclopentadien-1-ylidene) ]­

cerium, Ce-00002 
Chloro[ 1,3-propanediylbis( 715-2,4-cyclopentadien-1-ylidene) ]-

lanthanum, La-00003 
Chlorotetracarbonylmanganese, in Mn-00028 
Chlorotetracarbonylphenylcarbynetungsten, see W -00058 
Chlorotetrakis(phenylmethyl)tantalum, see Ta-00039 
Chlorotricarbonyl(715-cyclopentadienyl)molybdenum, see 

Mo-00012 
Chlorotricarbonyl( 71 5-cyclopentadienyl)tungsten, see W -00019 
Chlorotri-11'-cyclopentadienyluranium, see U -00013 
Chlorotri-11'-indenyluranium, see U -00062 
Chloro( trimethylsilyl)titanocene, see Ti-00067 
Chloro(triphenylgermyl)titanocene, see Ti-00131 
Chloro(triphenylstannyl)titanocene, see Ti-00132 
Chlorotris(benzylcyclopentadienyl)uranium, U -00075 
Chlorotris[bis(trimethylsilyl)methyl]hafnium, see Hf-00032 
Chlorotris[bis(trimethylsilyl)methyl]zirconium, see Zr-00070 
Chlorotris( 715-2,4-cyclopentadien-1-yl)cerium, Ce-00004 
Chlorotris(715-2,4-cyclopentadien-1-yl)neptunium, Np-00001 
Chlorotris( 715-2,4-cyclopentadien-1-yl)plutonium, Pu-00001 
Chlorotris( 715-2,4-cyclopentadien-1-yl)thorium, Th-00005 
Chlorotris( 715-2,4-cyclopentadien-1-yl)uranium, U -00013 
Chlorotris( 71-cyclopentadienyl )zirconium, Zr-00039 
Chlorotris[ (I ,2,3,3a, 7 a-71 )-1 H -inden-1-yl) ]thorium, Th-00028 
Chlorotris[(J ,2,3,3a, 1a-71)-I H-inden-1-yl]uranium, U -00062 
Chlorotris( 71-methylcyclopentadienyl )zirconium, Zr-00051 
Chlorotris[( 1,2,3,4,5-71)-1-phenylmethyl-2,4-

cyclopentadien-1-yl]uranium, see U -00075 
Chlorotris(713-2-propenyl)uranium, U -00006 

Chlorotris[ ( 1,2,3,3a, 1a-71)-I ,4, 7-trimethyl-1 H -inden-1-yl]thor­
ium, Th-00037 

Chlorotris[ ( 1,2,3,3a, 7 a-71)-1,4, 7-trimethyl-1 H -inden-1-yl]uran­
ium, U -00076 

Chloro(vinyl)titanocene, see Ti-00057 
t>(Chromato-O)bis(diethylthallium), Cr-00050 
t>~o~-(Chromato-O,O')tetraphenyldithallium, Cr-00 157 
t>Chromium carbonyl, Cr-00020 
t>Chromium hexacarbonyl, see Cr-00020 

Chromium triallyl, see Cr-00064 
Chromocene, Cr-00075 
( Cyanomethyl) bis( 715- 2,4-cyclopentadien-1-yl )( 712-ethene )tun­

sten(l+), W -00092 
( Cyano-C)tris( 715- 2,4-cyclopentadien-1-yl )uranium, U -00018 
[ ( 1,2,3,4,5,6-71 )-1,3,5-Cycloheptatriene] ( 715-2,4-

cyclopentadien-1-yl)manganese, Mn-00083 
t>(716-J,3,5-Cycloheptatriene)tricarbonylmolybdenum, see 
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Mo-00033 
11'-Cycloheptatrienyl-11'-cyclopentadienylchromium, see Cr-00 I 02 
(Cycloheptatrienyl)(cyclopentadienyl)niobium, see Nb-00025 
11'-Cycloheptatrienyl-11'-cyclopentadienyltitanium, see Ti-00055 
( 717 -Cycloheptatrienylium )( 715- 2,4-cyclopentadien-1-yl)chromi-

um, Cr-00102 
( 71 7-Cycloheptatrienylium)( 715-2,4-cyclopentadien-1-yl)manga­

nese(I + ), Mn-00082 
(71 7 -Cycloheptatrienylium)( 715-2,4-cyclopentadien-1-yl)niobium, 

Nb-00025 
( 71 7 -Cycloheptatrienylium)( 715- 2,4-cyclopentadien-1-yl)titanium, 

Ti-00055 
( 717 -Cycloheptatrienylium)( 71 5- 2,4-cyclopentadien-1-yl)vanadium, 

y -00052 
~o~- [ ( 1,2,3-71:4,5,6, 7-71 )-Cycloheptatrienyl] tricarbonylirontricarbon-

ylmanganese, see Mn-00087 
Cycloheptatrienyltricarbonylvanadium, see Y -00023 
Cyclohexadienyltricarbonylmanganese, see Mn-00047 
[~o~- [ ( 1,2-71: 1,2,3,4,5,6, 7,8-71)-1,3,5, 7-Cyclooctatetraene ]-

[bis( 718-1 ,3,5, 7 -cycloocta tetraene) bis( tetrahydrofuran)dineo­
dymium, Nd-00012 

[~o~- [ ( 1,2,3,4-71:5,6, 7 ,8-71)-1,3,5, 7-Cyclooctatetraene ]­
[bis( 1,2,3,4-71)-1 ,3,5, 7 -cyclooctatetraene ]dichromium, 
Cr-00159 

[~o~- [ ( 1,2,3,4-71:5,6, 7 ,8-71)-1,3,5,7 -cyclooctatetraene]]-
bis [ ( 1,2,3,4-71 )-1,3,5, 7 -cyclooctatetraene] dimolybdenum, 
Mo-00123 

[~o~-[ ( 1,2,3,4-71:5,6, 7 ,8-71)-1,3,5, 7-cyclooctatetraene ]]­
bis[ ( 1,2,3.4-71)-1,3,5, 7-cyclooctatetraene ]ditungsten, 
w -00142 

( 718-1,3,5, 7 -Cyclooctatetraene) bis( 713- 2-propenyl )hafnium, 
Hf-00016 

( 718-I ,3,5, 7 -Cyclooctatetraene) bis( 713-2-propenyl )zirconium, 
Zr-00034 

(718-1,3,5, 7-Cyclooctatetraene )bis( tetrahydrofuran)lanthanum, in 
La-00001 

( 718-1,3,5, 7 -Cyclooctatetraene )chloroerbium, Er-00003 
( 718-1,3,5, 7-Cyclooctatetraene)chlorolanthanum, La-00001· 
(718-1,3,5, 7-Cyclooctatetraene )chlorolutetium, Lu-00003 
(718-I ,3,5,7-Cyclooctatetraene)chloro( tetrahydrofuran)erbium, in 

Er-00003 
( 718-I ,3,5, 7-Cyclooctatetraene )chloro( tetrahydrofuran)lutetium, 

in Lu-00003 
[ 71-Cyclooctatetraene(2-)] ( 714-cyclooctatetraene )titanium, see 

Ti-00090 
(718-1,3,5, 7-Cyclooctatetraene )( 715-2,4-cyclopentadien-1-yl)molyb­

denum( I+), Mo-00076 
( 718-1,3,5, 7-Cyclooctatetraene)( 715-2,4-cyclopentadien-1-yl)neo­

dymium, Nd-00003 
(718-1,3,5, 7-Cyclooctatetraene )( 715-2,4-cyclopentadien-1-yl)samar­

ium, Sm-00007 
( 718-I ,3,5, 7-Cyclooctatetraene)( 715-2,4-cyclopentadien-1-yl)scan­

dium, Sc-00003 
( 718-1,3,5, 7-Cyclooctatetraene)( 715-2,4-cyclopentadien-1-yl)titani­

um, Ti-00064 
( 718-1,3,5, 7-Cyclooctatetraene)( 715-2,4-cyclopentadien-1-yl)yt­

trium, Y -00004 



(fi-Cyclooctatetraene(2-}]di ... - (fi·Cyclopentadienyl)tris(N, ... Name Index 

(17-Cyclooctatetraene(2-) 1dihydridozirconium, see Zr-00005 
( 178-1,3,5, 7 -cycloocta tetraene )dih ydrozirconium, Zr -0000 5 
778-1,3,5, 7-Cyclooctatetraeneeuropium, Eu-00002 
( 178-),3,5, 7 -Cyclooctatetraene )( trimethylsilylmethyl )­

bis(tetrahydrofuran)lutetium, in Lu-00007 
( 178-1,3,5, 7 -Cyclooctatetraene )( trimethylsilylmethyl)lutetium, 

Lu-00007 
( 178-! ,3,5, 7 -Cyclooctatetraene )ytterbium, Yb-00003 
Cyclooctatetraenylbis( tetrahydrofuran )­

neodymiumbis(cyclooctatetraenyl)neodymate, see Nd-000 12 
( 178-I ,3,5, 7 -Cyclooctatetraenyl )( 175- 2,4-cyclopentadien-1-

yl)holmium~ Ho-00004 
Cyclopentadienyl(benzene)vanadium, see V -00043 
Cyclopentadienylbis[bis(dimethylphosphino)ethane1niobium, see 

Nb-00035 
[ ( 1,2-17 )-2,4-cyclopentadien-l-yl1 bis( 175-2,4-

cyclopentadien-1-yl)titanium, Ti-00079 
Cyclopentadienylbis( dimethylamido )titanium, Ti-00022 
( 775-2,4-Cyclopentadien-1-yl )bis(2,2-dimethylpropyl )zirconium, 

Zr-00042 
( 175-2,4-Cyclopentadien-1-yl)bis[ 1,2-

ethanediylbis[dimethylphosphine1-P,P'1niobium, Nb-00035 
(175-2,4-Cyclopentadien-1-yl)bis[ (2,3-17)-1, I, 1,4,4,4-

hexafluoro-2-butyne 1 iodomolybdenum, Mo-0007 4 
( 17-Cyclopentadienyl)bis[~o~3-( oxymethylidyne )-

cyclotris( tricarbonylcobalt) 1 ( tetracarbonylcobaltio )titanium, 
see Ti-00140 

175-2,4-Cyclopentadien-l-ylbis(2,4-pentanedionato-O ,0') phenoxy­
hafnium, Hf-00031 

11'-Cyclopentadienylbis(2,4-pentanedionato)phenoxyzirconium, 
Zr-00069 

(175-2,4-Cyclopentadien-1-yl)bis(phenylmethyl)zirconium, see 
Zr-00057 

(175-Cyclopentadienyl)bis(trimethylsilylmethyl)zirconium, 
Zr-00031 

Cyclopentadienylcarbonyldinitrosylvanadium, see V -00010 
Cyclopentadienylcarbonyl( diphenylacetylene )-

( tetraphenylcyclobutadiene )niobium, Nb-00051 
(175-2,4-Cyclopentadien-1-yl) [~o~-( 17:115-2,4-cyclopentadien-1-

ylidene) 1hydrotetracarbonylmanganeserhenium, Re-00065 
Cyclopentadienyldicarbonyl(l14-1,3-butadiene)vanadium, see 

V-00042 
(115-Cyclopentadienyl)dicarbonylironpentacarbonylmanganese, 

see Mn-00015 
Cyclopentadienyldicarbonylnitrosylchromium, see Cr-00032 
(175-Cyclopentadienyl)dicarbonylrutheniumpentacarbonylrhen­

ium, see Re-00048 
Cyclopentadienyldichlorobis( trimethylphosphine )vanadium, see 

v -00048 
( 175-2,4-Cyclopentadien-1-yl)diethoxymethyltitanium, Ti-00041 
Cyclopentadienyldiethoxytitanium, Ti-00021 
1r -Cyclopentadien yl ( diethyldithiocarbama to )ni trosy I rna nganese, 

Mn-00061 
11'-Cyclopentadienyl[ dimercaptomaleonitrilato( 2-)) nitrosylmanga-

nate( 1-), Mn-00043 
(17-Cyclopentadienyl)dineopentylzirconium, see Zr-00042 
Cyclopentadienyldinitrosylchlorochromium, see Cr-000 15 
(175-2,4-Cyclopentadien-1-yl)dioxovanadium, V -00007 
( 775-2,4-Cyclopentadien-1-yl) [( 1,2-11)-1,2-diphenylethenyl]-

bis( trimethylphosphite-P)molybdenum, Mo-00 129 
Cyclopentadienyldysprosium dichloride, see Dy-0000 I 
Cyclopentadienylerbium dichloride, see Er-0000 I 
Cyclopentadienyleuropium dichloride, see Eu-00001 
11'-Cyclopentadienyl-u-ferrocenoyltungsten tricarbonyl, see 

w -00121 
11'-Cyclopentadienyl-u-ferrocenyltungsten tricarbonyl, see 

w -00113 
Cyclopentadienylgadolinium dichloride, see Gd-00001 
Cyclopentadienylholmium dichloride, see Ho-00001 
Cyclopentadienylhydridotricarbonylchromium, see Cr-00041 
( 115-2,4-Cyclopentadien-1-yl)iodonitrosyl( 173-2-propenyl)mol ybde­

num, Mo-00019 
( 175-2,4-Cyclopentadien-1-yl)iodonitrosyl( 173-2-propenyl)tung­

sten, W -00026 
(175-2,4-Cyclopentadien-1-yl)-

iodonitrosyl( triphenylphosphine)manganese, Mn-00 130 

Cyclopentadienylirondicarbonylpentacarbonylmanganese, see 
Mn-00075 

Cyclopentadienyllutetium dichloride, see Lu-00001 
( 775-2,4-Cyclopentadien-1-yl) [~o~4-[methanolato( 4-)-C:C:C:011-

( nonacar bony l tricobal t) ( tetracarbonylcobalt) titanium, 
Ti-00140 

115-2,4-Cyclopentadien-1-yl(methoxycarbonyl)-
nitrosyl( triphenylphosphine)manganese, Mn-00 133 

( 115-2,4-Cyclopentadien-1-yl) [methoxy(methylamino )­
methylene ]dinitrosylchromium, Cr-00049 

( 175-2, 4-Cyclopentadien yl) methy ldini trosy lchromi urn, Cr -00025 
( 115-2,4-Cyclopentadien-1-yl)-

methylenenitrosyl( triphenylphosphine )rhenium( I+), 
Re-00080 

Cyclopentadienyl(methyl)tricarbonylmolybdenum, see 
Mo-00025 

( 115-2,4-Cyclopentadien-1-yl)nitrosylbis( triphenyl 
phosphite-P)manganese( I+), Mn-00142 

Cyclopentadienyloxodibromovanadium, see V -00002 
Cyclopentadienyloxodichlorovanadium, see V -00004 
( Cyclopentadien yl) (phenylcyclopentadiene )dicarbonylvanadium, 

see V -00081 
Cyclopentadienylrutheniumdicarbonylpentacarbonylrhenium, see 

Re-00048 
Cyclopentadienylsamarium dichloride, see Sm-00001 
Cyclopentadienyltetracarbonylniobium, see Nb-00009 
Cyclopentadienyltetracarbonyltantalum, see Ta-00009 
Cyclopentadienyltetracarbonylvanadium, see V -00020 
Cyclopentadienyltetrachloroniobium, see Nb-00006 
Cyclopentadienyltetrachlorotantalum, see Ta-00004 
Cyclopentadienyltitanium dichloride, see Ti-00008 
( 115-Cyclopentadienyl)titanium triacetate, see Ti-0004 7 
Cyclopentadienyltitanium tribromide, see Ti-00007 
Cyclopentadienyltitanium trichloride, see Ti-00009 
Cyclopentadienyltitanium trifluoride, see Ti-000 I 0 
Cyclopentadienyltitanium triiodide, see Ti-00011 
Cyclopentadienyltribromovanadium, see V -00003 
Cyclopentadienyltricarbonylacetyltungsten, see W -00044 
Cyclopentadienyltricarbonylchromium hydride, see Cr-00041 
Cyclopentadienyltricarbonylcyanovanadate( 1-), see V -00018 
Cyclopentadienyltricarbonyldichloroniobium, see Nb-00008 
Cyclopentadienyltricarbonylhydrovanadate( 1-), see V -00017 

I>Cyclopentadienyltricarbonylmanganese, Mn-00033 
Cyclopentadienyltricarbonylmethylchromium, Cr-00060 
Cyclopentadienyltricarbonylmethylvanadate( 1-), see V -00021 
Cyclopentadienyltricarbonylmolybdenum bromide, see 

Mo-00011 
Cyclopentadienyltricarbonylrhenium, see Re-00033 
Cyclopentadienyltricarbonyltechnetium, Tc-00004 
Cyclopentadienyltricarbonyl (triphenylphosphine )niobium, see 

Nb-00047 
Cyclopentadienyltricarbonyl (triphenylphosphine )vanadium, see 

v -00104 
Cyclopentadienyltrichlorovanadium, see V -00005 
( 7r-Cyclopentadienyl )triethoxytitani urn, Ti-00048 
(115-2,4-Cyclopentadien-1-yl)trifluorotitanium, Ti-000 I 0 
( 115-Cyclopentadien-l-yl)triiodotitanium, Ti-00011 
( 115-2,4-Cyclopentadien-1-yl)triiodozirconium, Zr-00003 
( 115-Cyclopentadienyl)trimethoxytitanium, Ti-00016 
Cyclopentadienyltrimethylchlorotantalum, see Ta-00007 
( 115-2,4-Cyclopentadien-1-yl)trimethyltitanium, Ti-000 17 
Cyclopentadienyltrinitrosylvanadium( I+), V -00006 
( 115-2,4-Cyclopentadien-1-yl)triphenoxytitanium, Ti-00 122 
( 175-2,4-Cyclopentadien-1-yl) [ (I ,2,3,4,5,6-17)-2,4,6-

triphenylphosphorin ]manganese, M n-00 135 
I> J.L( 11' :115-Cyclopentadienyl )tris( 11-cyclopentadienyl )­

dititanium(Ti-Ti), Ti-00104 
( 115-Cyclopentadienyl )tris( dimethylamido )titanium, Ti-00049 
( 175- 2,4-Cyclopentadien-1-yl)tris( dimethylcarbamodithioato­

S,S')titanium, Ti-00077 
( 115- 2,4-Cyclopentadien-1-yl )tris( dimethylcarbamodithioato­

S,S')zirconium, Zr-00037 
( 17-Cyclopentadienyl )tris( N,N -dimet hyldithiocarbamato )titani­

um, see Ti-00077 
( 11-Cyclopentadienyl )tris(N ,N -dimethyldithiocarbama to )zircon­

ium, see Zr-00037 
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( 115- 2,4-Cyclopentadien-1-yl )tris [ ( diphenylphosphinidenio )­
bis(methylene)]uranium, U -00079 

( 115- 2,4-Cyclopentadien-1-yl )tris( 2-hydroxy-2,4,6-
cycloheptatrien-1-onato-O,O')zirconium, Zr-00091 

( 1J5- 2,4-Cyclopentadien-1-yl)tris( 0-methylcarbonodithioato­
S ,S')zirconium, Zr-000 17 

( TJ5-Cyclopentadien-l-yl )tris(N -methylmethanaminato )titanium, 
see Ti-00049 

( TJ-Cyclopentadienyl )tris( methylxanthato )zirconium, see 
Zr-00017 

( TJ5-2,4-Cyclopentadien-l-yl)tris(phenylmethyl)zirconium, see 
Zr-00094 

1r -Cyclopentadien y ltris( 8-quinolinola to) haf ni urn, Hf-00048 
1r-Cyclopentadienyltris(8-quinolinolato )zirconium, Zr-00 I 05 
( TJ5- 2,4-Cyclopentadien-1-yl)tris [ ( trimethylsilyl)methyl]titanium, 

Ti-00095 
( TJ-Cyclopentadienyl)tris( tropolonato )zirconium, see Zr-00091 
( TJ5-Cyclopentadienyl)trithiocyanatotitanium, Ti-000 15 
Cyclopentadienyltungsten tricarbonyl hydride, see W -00024 
Cyclopentadienylvanadium diacetate, in V -00083 
Cyclopentadienylvanadium oxydichloride, see V -00004 
Cyclopentadienylvanadium tribromide, see V -00003 
Cyclopentadienylvanadium trichloride, see V -00005 
Cyclopentadienylytterbium dichloride, see Yb-00001 
Cyclopentadienylyttrium dichloride, see Y -00001 
Cyclotetra [~-oxochloro-T}-cyclopentadienyltitanium], see 

Ti-00105 
I>Cymantrene, see Mn-00033 

Cymantrenylferrocene, see Mn-00112 
Decacarbonyl( decacarbonyldi-~-hydrotriosmium)diruthenium, 

Re-00076 
Decacarbonyldichromate(2-), Cr-00066 
Decacarbonyldimanganese, Mn-00063 
Decacarbonyl [~-( dimethylplumbylene) ]dimanganese, see 

Mn-00078 
Decacarbonyl [~-( dimethylplumbylene) ]dirhenium, see Re-00051 
Decacarbonyl(~-diphenylphosphido )ditungstate( 1-), W -00136 
Decacarbonyl [~-( diphosphine-P:P') ]dichromium, Cr-00068 
Decacarbonyldirhenium, Re-00044 
Decacarbonylditechnetium, Tc-00005 
Decacarbonyl-~-hydrodichromate( 1-), Cr-00067 
Decacarbonyl-~-hydroditungstate(l-), W -00040 
Decacarbonyl-~-iododichromate( 1-), Cr-00065 
Decacarbonylmanganeserhenium, see Re-00043 
Decacarbonyl( tetracarbonyliron)dimanganese, see Mn-00092 
Decacarbonyl( tetracarbonyliron)dirhenium, see Re-00063 
Decamethyleuropocene, see Eu-00005 
Decamethylmanganocene, Mn-00 119 
Decamethylmanganocenium, Mn-00120 
Decamethyltitanocene, see Ti-00112 
Decamethyltitanocene dichloride, see Ti-00111 
Decamethylvanodocene, see V -00087 
Decarbonyldimolybdate(2-), Mo-00045 
Decarbonyl(~-methanethiolato )dichromate( 1-), Cr-00083 
Dehydromolybdenocene, see Mo-00 115 
Diacetatobis(TJ5-cyclopentadienyl)titanium, see Ti-00071 
Diacetoxycyclopentadienylvanadium, in V -00083 
Diacetyltetracarbonylmanganate( 1-), Mn-00037 
Diallyi-TJ6-benzenemolybdenum, see Mo-00069 
Diallylbis-TJ6-benzenedichloromolybdenum, in Mo-00028 
Diallylbis(TJ-CYclopentadienyl)zirconium, see Zr-00044 
Diallylcyclooctateraenezirconium, see Zr-00034 
Diallyliodochromium, see Cr-00026 
Diazidobis(TJ5-2,4-cyclopentadien-l-yl)titanium, Ti-00032 

I>Dibenzenechromium, see Cr-00101 
Dibenzenevanadium, see V -00051 
Dibenzylbis(TJ5-2,4-cyclopentadien-l-yl)titanium, Ti-00 125 
Dibenzylbis( 115- 2,4-cyclopentadien-1-yl )tungsten, W -00141 
Dibenzylbis(cyclopentadienyl)vanadium, V -00099 
Dibenzyl(cyclopentadienyl)zirconium, see Zr-00057 
(Dibenzyldimethylstannane) bis [ tricarbonylchromium], Cr-00 !58 
Dibenzyltitanocene, see Ti-00125 
Dibromobis(TJ5-2,4-cyclopentadien-l-yl)hafnium, Hf-00002 
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Dibromobis( TJ5-2,4-cyclopentadien-l-yl)titanium, Ti-00024 
Dibromobis(TJ5-2,4-cyclopentadien-l-yl)tungsten, W -00046 
Dibromobis(TJ5-2,4-cyclopentadien-l-yl)vanadium, V -00027 
Dibromobis(TJ5-2,4-cyclopentadien-l-yl)zirconium, Zr-00006 
Dibromo(TJ5-2,4-cyclopentadien-l-yl)oxovanadium, V -00002 
Dibromodicarbonyl( TJ5-2,4-cyclopentadien-1-yl)rhenium, 

Re-00022 
Di(~-bromo)octacarbonyldimanganese, Mn-00027 
Dibromotetracarbonylmanganate( 1-), Mn-00003 
Di-~-bromotetrakis( 1}5- 2,4-cyclopentadien-1-yl)dititanium, in 

Ti-00023 
Di-tert-butoxydimethylvanadium, V -00036 
Di-tert-butyldiindenyluranium, U -00058 
[Di-tert -butyl(pyridine )tin] pentacarbonylchromium, Cr-00 145 
(Di-tert -butylsulfurdiimide-N,N')tetracarbonylchromium, 

Cr-00107 
Dicarbonyl( TJ3-allyl)bis( triisopropylphosphite )manganese, see 

Mn-00131 
Dicarbonylbis[ ( 1 ,2,3,4-TJ)-1 ,3-cyclohexadiene ]tungsten, 

W-00093 
Dicarbonylbis( cyclopentadien y I) bis( di ph en ylacetylene )dinio­

bium, see Nb-00050 
Dicarbonylbis( TJ5-cyclopentadien-l-yl) bis [I, 1'-( I ,2-

ethynediyl)bis[benzene]]diniobium, Nb-00050 
Dicarbonylbis(TJ5-2,4-cyclopentadien-1-yl)hafnium, Hf-00012 
Dicarbonylbis(TJ5-2,4-cyclopentadien-l-yl)titanium, Ti-00051 
Dicarbonylbis(2,4-cyclopentadien-l-yl)vanadium( I+), V -00050 
Dicarbonylbis(TJ5-2,4-cyclopentadien-l-yl)zirconium, Zr-00021 
Dicarbonylbis( diethylcarbamodithioato-S ,S')molybdenum, 

Mo-00071 
Dicarbonylbis [I ,2-ethanediylbis [dimethyl phosphine]-P ,P'] hydro­

tantalum, Ta-00026 
Dicarbonylbis[ I ,2-ethanediylbis [ dimethylphosphine ]-P ,P'] methyl­

tantalum, Ta-00029 
Dicarbonylbis[ I ,2-ethanediylbis[ diphenylphosphine ]-P ,P'] manga­

nese(!+), Mn-00144 
Dicarbony Ibis( 2-methyl-2-propanola to) bis (pyridine )moly bde­

num, Mo-00116 
Dicarbonylbis[ (I ,2,3,4,5-TJ )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]hafnium, Hf-00036 
Dicarbonylbis[ (I ,2,3,4,5-TJ)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]vanadium(l + ), V -00093 
Dicarbonylbis [ (I ,2,3,4,5-TJ )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl)zirconium, Zr-00074 
Dicarbonyl( TJ4-J ,3-butadiene) ( TJ5-cyclopentadienyl)molybde­

num( I+), see Mo-00055 
Di-~-carbonyl[~4-(TJ2-carbonyl-C:C:C)] [~-

carbonylbis [ ( 1 ,2,3,4,5-TJ )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]dicobalt] bis( 115-2,4-cyclopentadien-
1-yl)dimolybdenum, Mo-00141 

Dicarbonylchloro( 1J 7 -cycloheptatrienylium)molybdenum, 
Mo-00024 

Dicarbonylchloro( 1J 7 -cycloheptatrienylium)tungsten, W -00032 
Dicarbonylchloro(TJ5-2,4-cyclopentadien-l-yl)-

( triphenylphosphine )molybdenum, Mo-00 127 
Dicarbonylchloro[ 1 ,2-ethanediylbis[ diphenylphosphine ]­

P ,P']( TJ3-2-propenyl)molybdenum, Mo-00 13 7 
Dicarbonylchlorotris(dimethylphenylphosphine)rhenium, 

Re-00082 
Dicarbonylchlorotropyliummolybdenum, see Mo-00024 
Dicarbonylchlorotropyliumtungsten, see W -00032 
Dicarbonyl(TJ4-J ,3-cyclobutadiene)(T}5-2,4-cyclopentadien-1-

yl)vanadium, V -00038 
Dicarbonyl( TJ 7 -cycloheptatrienylium)iodotunsten, W -00033 
Dicarbonyl(cyclopentadiene)-7r-cyclopentadienylniobium, 

Nb-00023 
Dicarbonyl( 115- 2,4-cyclopentadien-1-yl )­

bis(triphenylphosphine)molybdenum(l + ), Mo-00 143 
Dicarbonyl( TJ5-2,4-cyclopentadien-1-yl) [ [ ( 2,3,4,5-TJ )-2,4-

cyclopentadien-1-yl]benzene ]vanadium, see V -00081 
Dicarbonyl( TJ5_ 2,4-cyclopentadien-1-yl)dihydrorhenium, 

Re-00028 



Dicarbonyl(f15-2,4-cyclopent ... - Dichlorobis(f15·2,4-cyclopen ... Name Index 

Dicarbonyl( 715-2,4-cyclopentadien·I-yl)dimethylrhenium, 
Re-00039 

Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( dimethylthallium)­
( triphenylphosphine )molybdenum, Mo-00 132 

t> Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( dimethyl thallium)­
(triphenylphosphine)tungsten, W -00147 

Dicarbonyl( 715-2,4-cyclopentadien-1-yl )( dinitrogen )manganese, 
Mn"00024 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( diphenylacetylene )nio­
bium, Nb-00041 

t> Dicarbonyl( 715-2,4-cyclopentadien-1-yl )( diphenylacetylene )vana­
dium, V -00088 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( diphenylthallium)­
( triphenylphosphine )tungsten, W -00 !54 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( diphenylthallium)­
(triphenylphosphine)molybdenum, Mo-00142 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl )(I ,3-
diphenyltriazenato-N1,N3)tungsten, W -00122 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)ethylidynemangan­
ese(l + ), Mn-00048 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl )­
(ferrocenylmethylidyne)tungsten, W -00112 

Dicarbonyl( 715-2,4-cyclopentadien-1-yl)­
(hexacarbonyldicobalt) (~3-(phenylmethylidyne)] molybde­
num, Mo-00 Ill 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl) (hydrazine-N)manga­
nese, Mn-00026 

Dicarbonyl(715-2,4-cyclopentadien-1-yl)hydrorhenate(l- ), 
Re-00027 

Dicarbonyl(715-2,4-cyclopentadien-l-yl)( 1-
methoxyethylidene)manganese, Mn-00060 

Dicarbonyl(715-2,4-cyclopentadien-l-yl)(2-methoxy-l­
phenylethylidene)manganese, Mn-00103 

Dicarbonyl( 715- 2,4-cyclopentadien-1-yl) ( 1)3·6-methylene-2,4-
cyclohexadien-1-yl)tungsten, W -00091 

Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)( 1-methylethylidene )man­
ganese, Mn-00059 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl)nitrosylchromium, 
Cr-00032 

Dicarbonyl(l)5-2,4-cyclopentadien-l-yl)nitrosylmanganese( I+), 
Mn-00023 

Dicarbonyl(l)5-2,4-cyclopentadien-l-yl)nitrosylrhenium( I+), 
Re-00023 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl )nitrosyltungsten, 
w -00016 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl)pentacarbonylmangan­
ioiron, see Mn-00075 

Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)­
(pentacarbonylrhenio)ruthenium, Re-00048 

Dicarbonyl(l)5-2,4-cyclopentadien-l-yl)( a­
phenylbenzenemethaniminato)tungsten, W -00125 

Dicarbonyl(l)5-2,4-cyclopentadien-1-yl)­
(phenylcyclopentadiene)vanadium, V -00081 

Dicarbonyl(l)5-2,4-cyclopentadien-1-yl)(2-
phenylethenylidene)manganese, Mn-001 00 

Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl) (phenylmethylid yne )man­
ganese(!+), Mn-00093 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl) (phenylmethylidyne )rheni­
um(I + ), Re-00066 

Dicarbonyl(l)5-2,4-cyclopentadien-l-yl)(phenylmethyl)molybde­
num, see Mo-00080 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl )( 2-propanoneoxima to­
N,O)molybdenum, Mo-00041 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl) ( 1)3-2-propenyl)molybde­
num, Mo-00039 

Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl) ( .,3. 2-propenyl )tungsten, 
w -00050 

Dicarbonylcyclopentadienyltetracyclonevanadium, see V -00115 
Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl) ( tetrahydrofuran) rheni­

um, Re-00046 
Dicarbonyl( 1)5- 2,4-cyclopentadien-1-yl )tetramethylenerheni urn, 

Re-00045 
Dicarbonyl(l)5-2,4-cyclopentadien-l-yl)(2,2,4,4-

tetramethyl-3-pentaniminato)tungsten, W -00109 
Dicarbonyl-1)5-2,4-cyclopentadien-1-yl( 1)4-

tetraphenylcyclopentadienone )vanadium, V -00 I 15 

Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)thioni trosylchromium, 
Cr-00031 

Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl) [ ( triphenylsilyl)-
methylidyne]rhenium( I+), Re-00081 

Dicarbonyldichlorobis(triethylphosphine)rhenium, Re-00067 
Dicarbonyldichloronitrosylrhenium, in Re-00003 
Dicarbonyldicyclopentadienyldinitrosyldimanganese, see 

Mn-00081 
Dicarbonyldi-7r-cyclopentadienyltitanium, see Ti-00051 
Dicarbonyl( dimethylphenylphosphine )hydrido( mesitylene )tung­

sten(!+), see W -00123 
Dicarbonyl( dimethylphenylphosphine )hydro[ (I ,2,3,4,5,6-1) )-

1 ,3,5-trimethylbenzene]tunsten(I + ), W -00123 
Dicarbonyl( dinitrogen)( 1)6-benzene )chromium, see Cr-00040 
Dicarbonyl( I ,3-diphenyl-1-triazenato-NI ,N3)(1)5_ 

cyclopentadienyl)tungsten, see W -00122 
Dicarbonyl [ (I ,2,3 ,4,5,6-1)) hexamethylbenzene] nitrosylchrom­

ium( I+), Cr-00 122 
Dicarbonylhydrobis [bis( dimethylphosphino )ethane] tan tal urn, see 

Ta-00026 
Dicarbonyl[hydrotris(pyrazolato)borato( 1-) ](2-methyl-7r­

allyl)tungsten, see W -00104 
Dicarbonyl [hydrotris( I H- pyrazolato-N 1) bora to( I - )-N2 ,Nz ,N2]­

[ (I ,2,3-71·2-methyl-2-propenyl] molybdenum, Mo-00091 
Dicarbonyl(hydrotris(pyrazolato)borato( 1-)] (1)3·2-

methylpropenyl)tungsten, W -00 I 04 
Dicarbonyliodonitrosyl bis( triphenylphosphine )chromium, 

Cr-00177 
Dicarbonyliodotropyliumtungsten, see W -00033 
Dicarbonyl [ (I ,2,3,4,5-1))-1-methyl-2,4-cyclopentadien-1-yl]­

(ferrocenylmethoxymethylene )manganese, Mn-00 118 
Dicarbonyl(l)4-2-methylene-l ,3-propanediyl) [(I ,2,3,4,5-1))-

1 ,2,3,4,5-pentamethyl- 2,4-cyclopentadien-1-yl] molybde­
num( I+), Mo-00096 

Dicarbonylnitrosylbis( triphenylphosphine )manganese, Mn-00 138 
Dicarbonylnitrosylbis( triphenylphosphine )rheni urn, Re-00085 
Dicarbonylnitrosyl(l)5-cyclopentadienyl)manganese( I+), see 

Mn-00023 
Dicarbonylnitrosyl(l)6-hexamethylbenzene)chromium( I+), see 

Cr-00122 
Dicarbonylnitrosyl ( 114- tetra phenylcyclobu tadiene) manganese, 

Mn-00136 
Dicarbonyl(pentamethylcyclopentadienyl)molybdenum, in 

Mo-00124 
Dicarbonyl ( 113- 2-propeny I) bis( triisopropyl phosphite-P)manga­

nese, Mn-00131 
Dicarbonyl( 1)3-2-propenyl)bis[ tris( 1-methylethyl)phosphite­

P]manganese,see Mn-00131 
Dicarbonyltetrakis( trimethylphosphine)chromium, Cr-00 123 
Dicarbonyl[ (I ,2,3,4,5-11)-2,3,4,5-tetraphenyi-IH -arsol-1-

yl] ( triphenylphosphine)manganese, Mn-00 143 
Di-~-carbonyltricarbonylbis( 115-2, 4-cyclopentadien-1-yl )divanad­

ium, V -00067 
Dicarbonyltrichloro( 115- 2,4-cyclopentadien-1-yl)tungsten, 

w -00015 
Dicarbonyl( trifluoromethanesulfona te-O ,0' )-

bis( triisopropylphosphite-P)manganese, Mn-00 123 
Dicarbonyl(trifluoromethanesulfonate-O,O')bis [ tris( 1-

methylethyl)phosphite-P]manganese, see Mn-00123 
Dicarbonyl ( 1)4-trimeth ylenemethane) ( 115-cyclopentadienyl )molyb­

denum( I+), see Mo-00096 
Dichlorobis[ (I ,2,3,4,5-11)-1 ,3-bis( trimethylsilyl)-2,4-

cyclopentadien-1-yl]neodymate( 1-), Nd-0001 0 
Di-~-chlorobis( 118-l ,3,5, 7 -cycloctatetraene )dipraesodymium, see 

Pr-00002 
Di-~-ch1orobis( 118-l ,3,5, 7 -cyclooctatetraene )dicerium, see 

Ce-00001 
Di-~-chlorobis( 118-I ,3,5, 7 -cyclooctatetraene )dineodymium, see 

Nd-00002 
Di-~-chlorobis( 118-I ,3,5, 7 -cycloocta tetraene )disamarium, see 

Sm-00003 
Di -~-L-chlorobis( 115 -cyclopentadien-1-yl) ( dieth y Ia! uminum )titan­

ium, Ti-00075 
t> Dichlorobis( 115-2,4-cyclopentadien-1-yl)hafnium, H f-00003 

Dichlorobis(115-2,4-cyclopentadien-l-yl)molybdenum, Mo-00036 
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~ Dichlorobis( 715-2,4-cyclopentadien-1-yl)niobium, Nb-00012 
Dichlorobis( 715-2,4-cyclopentadien-1-yl)oxotungsten, W -00047 
Dichlorobis(715-2,4-cyclopentadien-1-yl)tantalum, Ta-00010 

~ Dichlorobis( 715-2,4-cyclopentadien-1-yl)titanium, Ti-00026 
Dichlorobis( 715-2,4-cyclopentadien-1-yl)tungsten, W -00048 
Dichlorobis(715-2,4-cyclopentadien-1-y1)vanadium, V -00030 

~ Dichlorobis( 715- 2,4-cyclopentadien-1-yl)zirconium, Zr-00007 
Dichlorobis[ ( 1,2,3,3a, 7 a-71)-1H-inden-1-yllcerium, Ce-00006 

~ Dichlorobis[ ( 1,2,3,3a, 1a-71)-1 H-inden-1-ylltitanium, Ti-00096 
Dichlorobis[ ( 1,2,3,3a,7 a-71)-1 H-inden-1-yl]zirconium, Zr-00048 
Dichlorobis[ ( 1,2,3,4,5-71 )-1-(methyldiphenylsilyl)-2,4-

cyclopentadien-1-yllytterbate(l-), Yb-00034 
Dichlorobis[ ( 1,2,3,4,5-71 )-pentamethyl-2,4-cyclopentadien-

1-yllneodymate(l-), Nd-00008 
Dichlorobis [ ( 1,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]( 1 H-pyrazole-N 2)uranium, U -00050 
Dichlorobis[ ( 1,2,3,4,5-71)-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yll thorium, Th-000 16 
Dichlorobis [ ( 1,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-y11titanium, Ti-00111 
Dich1orobis [ ( 1,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-y11uranium, U -00038 
Dichlorobis[ ( 1,2,3,4,5-71)-1,2,3,4,5-pentamethy1-2,4-

cyclopentadien-1-yllytterbate(l-), Yb-00022 
Dichlorobis[ ( 1,2,3,4,5-71)-1-(pheny1methyl)-2,4-

cyclopentadien-1-yllzirconium, see Zr-00084 
Dichlorobis[(7 ,8,9,10,11-11)undecahydro-7 ,8-

dicarbaundecaboratoluranate(2-), U -00001 
Diehl oro( 718-1,3,5, 7 -cyclooctatetraene )thorium, Th-0000 1 
Dichloro(718-1,3,5, 7-cyclooctatetraene )zirconium, Zr-00004 
Diehl oro( 715-2,4-cyclopentadien-1-yl)-

bis(trimethy1phosphine)vanadium, V -00048 
Diehl oro( 715-2,4-cyclopentadien-1-yl)-

( diethylcarbamodithioato-S ,S')titanium, Ti-00039 
Dich1oro( 71-cyclopentadien y1 )N ,N -dieth yldithiocar bam a totitan-

ium, see Ti-00039 
Diehl oro( 715- 2,4-cyclopentadien-1-yl)dysprosium, Dy-0000 I 
Dichloro(715-2,4-cyclopentadien-l-yl)erbium, Er-00001 
Dichloro(715-2,4-cyclopentadien-1-yl)europium, Eu-00001 
Dichloro( 715-2,4-cyclopentadien-1-yl)gadolinium, Gd-00001 
Diehl oro( 715-2,4-cyclopentadien-l-yl)holmium, Ho-00001 
Dichloro( 715- 2,4-cyclopentadien-1-yl)lutetium, Lu-0000 1 
Diehl oro( 715- 2,4-cyclopentadien-1-yl)nitrosylmolybdenum, 

Mo-00003 
Dich1oro( 715-2,4-cyclopentadien-l-y1)oxovanadium, V -00004 
Dich1oro( 715- 2,4-cyclopentadien-l-yl)(pheny1azo )titanium, 

Ti-00044 
Dich1oro(71-cyclopentadienyl)pheny1diazenidotitanium, see 

Ti-00044 
Dichloro(715-2,4-cyclopentadien-l-yl)samarium, Sm-00001 
Dich1oro( 715-2,4-cyclopentadien-1-yl)titanium, Ti-00008 
Dichloro(715-2,4-cyclopentadien-1-yl)ytterbium, Yb-00001 
Dichloro(715-2,4-cyclopentadien-l-yl)yttrium, Y -00001 
Di-~t-ch1oro( dichloroaluminum)bis[ ( 1,2,3,4,5-11)-1,2,3,4,5-

pentamethyl-2,4-cyclopentadienyll ytterbium, Yb-00020 
Di-~t-ch1orodichlorobis( 715-2,4-cyclopentadien-1-yl)dinitrosyldimol­

ybdenum, in Mo-00003 
Di-~t-.::h1orodi-~tJ-chloro(!l-chlorobis [ methy1enebis( 715-2,4-

c~ clopentadien-l-y1idene)) ldiuraniumbis(tetrahydrofuran)1i­
taium, U -00071 

~ Dichlorodi-11"-cyclopentadienylhafnium, see Hf-00003 
~Dichlorodiindeny1titanium, see Ti-00096 

Dich1oro(2,2-dimethy1propylidene)­
oxobis(trimethylphosphine)tungsten, W -00068 

Dichloro(2,2-dimethylpropylidene) [ ( 1,2,3,4,5-71)-1,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-y11tanta1um, Ta-00028 

Dichloro(2,2-dimethy1propy1) [ ( 1,2,3,4,5-71)-1,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yll ( trimethylphosphine )zir· 
conium, Zr-00055 

Dich1oro(diphenylacetylene) [ ( 1,2,3,4,5-71)-1,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl) tantalum, Ta-00037 

Dichloro( 172-ethene )( 115-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl)tantalum, Ta-00018 

Dichloromethyltrispyridinechromium, Cr-00 133 
Dichloromethyltris( tetrahydrofuran)chromium, Cr-00 118 

Diehl oro( neopentyl)( trimethylphosphine )( 71-
pentamethylcyclopentadienyl)zirconium, see Zr-00055 

Di(~t-chloro)octacarbonyldimanganese, Mn-00028 
~ Dichlorooxophenylvanadium, V -00009 
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Dichloro[ 1,3-propanediylbis[ ( 1,2,3,4,5-71 )-2,4-
cyclopentadien-1-ylidene II hafnium, Hf-000 15 

Dichloro[ 1,3-propanediylbis [ ( 1,2,3,4,5-71 )-2,4-
cyclopentadien-1-ylidene II titanium, Ti-00065 

Diehl oro[ 1,3-propanediylbis[ ( 1,2,3,4,5-11 )-2,4-
cyclopentadien-1-ylidenellzirconium, Zr-00028 

Dichlorotetra-1!"-cyclopentadienyloxodihafnium, see Hf-00027 
Dichlorotetra-11'-cyclopentadienyloxodizirconium, see Zr-00061 
Di-~t-chlorotetrakis( 115-2,4-cyclopentadien-1-yl )-

bis[trihydro(triethyla1umino)aluminumldiyttrium, in 
y -00009 

Dichlorotetrakis( 715-2,4-cyclopentadien-1-yl)dicerium, Ce-00007 
Di-~t-chlorotetrakis(115-2,4-cyclopentadien-l-y1)didysprosium, in 

Dy-00002 
Dichlorotetrakis( 715-2,4-cyclopentadien-l-y1)dierbium, in 

Er-00004 
Di-~t-chlorotetrakis(715-2,4-cyclopentadien-l-yl)diholmium, in 

Ho-00002 
Di-~t-chlorotetrakis( 715-2,4-cyclopentadien-1-yl)dilutetium, in 

Lu-00004 
Dichlorotetrakis( 715-2,4-cyclopentadien-l-y1)dipraesodymium, 

Pr-00005 
Di-~t-chlorotetrakis( 715-2,4-cyclopentadien-l-y1)disamarium, in 

Sm-00004 
Di-~t-chlorotetrakis( 715-2,4-cyclopentadien-1-yl )discandium, in 

Sc-00001 
Di-~t-chlorotetrakis(715-2,4-cyclopentadien-l-yl)dithulium, in 

Tm-00002 
Di-~t-chlorotetrakis(715-2,4-cyclopentadien-l-yl)dititanium, in 

Ti-00025 
Di-~t-chlorotetrakis( 715- 2,4-cyclopentadien-1-yl)diytterbium, in 

Yb-00004 
Dich1orotetrakis( 715-2,4-cyclopentadien-1-yl )diyttrium, in 

y -00002 
Di-~t-chlorotetrakis(715_2,4-cyclopentadien-l-yl)-~t-l,2-

ethanediylbis( triethylaluminum)dizirconium, Zr-00 109 
Dichlorotetrakis(715-2,4-cyclopentadien-l-yl)-!l-OXodihafnium, 

Hf-00027 
Dichlorotetrakis( 715-2,4-cyclopentadien-1-yl)-~t-oxodizirconium, 

Zr-00061 
Di-~t-chlorotetrakis[ ( 1,2,3,4,5-71 )-l-methy1-2,4-

cyclopentadien-l-yl]dierbium, in Er-00007 
Di-~t-chlorotetrakis[ ( 1,2,3,4,5-71 )-!-methyl-2,4-

cyclopentadien-1-ylldiytterbium, in Yb-00008 
Di-~t-chlorotetrakis(715-l-methyl-2,4-cyclopentadien-l-yl)gadoli­

nium, in Gd-00003 
Dichlorotetrakis [ ( 1,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yll l~t-(2,2,9,9-tetramethyl-4,5,6, 7-
decanetetrone-04 ,05 ,06 ,01) I dithorium, Th-00039 

Diehl oro( 1,1 '-trimethylenedicyclopentadienyl)hafnium, see 
Hf-00015 

Dichloro( 1,1 '-trimethylenedicyclopentadieny1 )titanium, see 
Ti-00065 

Diehl oro( 1,1 '-trimethylenedicyclopentadienyl)zirconium, see 
Zr-00028 

Dichlorotrimethy1niobium, Nb-00004 
Dichlorotrimethyltantalum, Ta-00003 
Dicyanatobis( 115-cyclopentadienyl)titanium, Ti-00050 
Dicyclooctatetraenecerate( 1-), see Ce-00005 
Dicyclooctatetraenelanthanate( 1-), see La-00005 
Dicyclooctatetraeneneodymate( 1-), see Nd-00005 
Dicyclooctatetraenepraesodymate( 1-), see Pr-00004 
Dicyclooctatetraenesamarate( 1-), see Sm-0001 0 
Dicyclooctatetraeneterbate( 1-), see Tb-00003 



Dicyclooctatetraeneyttrate( ... - Dimethyltetrachloroniobate( ... Name Index 

Dicyclooctatetraeneyttrate( 1-), see Y -00007 
Di-11'-cyclooctatrienyleneuranium, see U -00019 
Di-2,4-cyclopentadien-1-ylbis(715-2,4-cyclopentadien-1-yl)titani-

um, Ti-00107 
Di-11'-cyclopentadienylbis( diethylaminato )hafnium, see H f-00024 
Di-11'-cyclopentadienylbis(diethylaminato)zirconium, see 

Zr-00053 
Dicyclopentadienylbis(diethylamino)uranium, see U -00025 
Di-11'-cyclopentadienylbis[~( dimethylaminato) ]­

bis(dimethylaminato)dititanium, in Ti-00022 
Di-11'-cyclopentadienylbis(dimethylaminato)hafnium, see 

Hf-00018 
Di-11'-cyclopentadienylbis( dimethylaminato )zirconium, see 

Zr-00036 
Dicyclopentadienylbis(diphenylamino)uranium, see U -00073 
Di-11'-cyclopentadienylbis( I, 1-diphenylmethyleneiminato )haf­

nium, see Hf-00049 
Di-11'-cyclopentadienylbis( I, 1-diphenylmethyleniminato )zircon­

ium, see Zr-00110 
I> Dicyclopentadienylbis(pentafluorophenyl)zirconium, see 

Zr-00071 
Di-11'-cyclopentadienylbis(trifluoroacetato)zirconium, see 

Zr-00032 
Di-1r-cyclopentadienylbis( triphenylsilanolato )titanium, see 

Ti-00151 
Dicyclopentadienyl-tert-butyllutetium(methylenetriphenylphos­

phorane), see Lu-00025 
Di-11'-cyclopentadienylchromium, see Cr-00075 
Di-11'-cyclopentadienyldi-2,4-cyclopentadien-1-yldi-!J.-hydrodititan-

ium, in Ti-00037 
Dicyclopentadienyldi-~J.-ethoxydiethoxydititanium, in Ti-00021 
Di-11"-cyclopentadienyl-di-u-ferrocenyltitanium, see Ti-00 142 
Di-11"-cyclopentadienyldimethoxyzirconium, see Zr-00024 
Di-11'-cyclopentadienyldipyrrol-1-ylzirconium, see Zr-00049 
Di-11"-cyclopentadienyldistyrylzirconium, see Zr-00093 
Dicyclopentadienyl(ethylene)tungsten, see W -00074 
Dicyclopentadienyleuropium, see Eu-00003 
Dicyclopentadienylgadolinium chloride, see Gd-00002 
Dicyclopentadienylholmium chloride, see Ho-00002 
Dicyclopentadienylhydridoneopentylzirconium, see Zr-00041 
Dicyclopentadienylhydridorhenium, see Re-00042 
Dicyclopentadienylhydridotechnetium, see Tc-00006 
Dicyclopentadienyllutetium chloride, see Lu-00004 

1>Di-1r-Cyclopentadienylmanganese, see Mn-00058 
Dicyclopentadienylneopentyllutetium, see Lu-00014 
Di-v-cyclopentadienyl(2,4-pentanedionato )titanium( I+), 

Ti-00080 
Di-v-cyclopentadienyl [pyrocatecholato(2-) ]titanium, see 

Ti-00086 
Dicyclopentadienylsamarium, see Sm-00005 
Dicyclopentadienylsamarium chloride, see Sm-00004 
Dicyclopentadienylscandium chloride, see Sc-00001 
Dicyclopentadienyltetracarbonyldimolybdenum, see Mo-00079 
Dicyclopentadienyltetrakis( dimethylaminato )dititanium, in 

Ti-00022 
Dicyclopentadienylthulium chloride, see Tm-00002 

I>Dicyclopentadienyltitanium, see Ti-00035 
Dicyclopentadienyltitanium bromide, see Ti-00023 
Dicyclopentadienyltitanium chloride, see Ti-00025 
Dicyclopentadienyltitanium diacetate, see Ti-00071 
Dicyclopentadienyltitanium dibromide, see Ti-00024 
Dicyclopentadienyltitanium difluoride, see Ti-00029 
Dicyclopentadienyltitanium diiodide, see Ti-00031 
Dicyclopentadienyltitanium fluoride, see Ti-00028 
Dicyclopentadienyltitanium iodide, see Ti-00030 
Dicyclopentadienyltrihydroniobium, see Nb-000 14 
Dicyclopentadienyltrihydrotantalum, see Ta-00011 
Dicyclopentadienyl [ ( trimethylsilyl )methyl]lutetium( methylenetri-

phenylphosphorane), see Lu-00026 
Di-v-cyclopcntadienyl(triphenylgermyl)titanium, see Ti-00133 
Di-v-cyclopentadienyl(triphenylstannyl)titanium, see Ti-00135 
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Dicyclopentadienylytterbium, see Yb-00005 
Dicyclopentadienylytterbium chloride, see Yb-00004 
Dicyclopentadienylyttrium chloride, see Y -00002 
Dicyclopentenouranocene, U -00044 
Diethylbis[bis(trimethylsilyl)amido]hafnium, Hf-00022 
Diethylbis[ 1, I, 1-trimethyl-N -( trimethylsilyl)silanaminatohaf-

nium, see Hf-00022 
I>Diethylthallium chromate, see Cr-00050 

Diferrocenylbis( diethylaminato )titanium, Ti-00 138 
(I, 1'-Diferrocenyldi-v-benzene)chromium, see Cr-00 173 
(I, 1'-Diferrocenyldi-v-benzene)chromium( I+), see Cr-00174 
Diferrocenyldicyclopentadienyltitanium, see Ti-00 142 
Dihydridobis( 715-cyclopentadienyl) molybden urn, see Mo-00043 
Dihydridobis( 71- pentamethylcyclopentadienyl )zirconium, see 

Zr-00065 
Dihydrobis(pentamethylcyclopentadien yl )thori urn, Th-000 I 7 
Dihydrobis(pentamethylcyclopentadienyl)uranium, U -00039 
Dihydrobis [ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]zirconium, Zr-00065 
Di-~J.-hydrodihydrotetrakis[( I ,2,3,4,5-17)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]dithorium, in Th-00017 
Di-~J.-hydrodihydrotetrakis[( I ,2,3,4,5-17)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]diuranium, in U -00039 
Dihydronitrosyltris(triphenylphosphine)rhenium, Re-00093 
Di-~J.-hydrotetrakis[ (I ,2,3,4,5-71 )-!-methyl-2,4-

cyclopentadien-1-yl]bis( tetrahydrofuran )diyttrium, Y -00015 
Di-~J.-hydrotetrakis [ (I ,2,3,4,5-17 )-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]disamarium, in Sm-00013 
Diiodobis [ (I ,2,3,4,5-17)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ytterbate( I-), Yb-00023 
Di(~J.-iodo)octacarbonyldimanganese, Mn-00040 
Di-~J.-iodotetrakis(713-2-propenyl)dichromium, in Cr-00026 
Di-~J.-isopropoxobis [ di( 17-allyl)isopropoxouranium( IV)], see 

u -00056 
Dimanganese decacarbonyl, see Mn-00063 
Dimanganese osmium tetradecacarbonyl, see Mn-00096 
Dimesitylenetitanium, see Ti-00100 
(Dimesitylgermanediyl)pentacarbonylchromium, see Cr-001 56 
!J.· Dimethylacetylenebis( cyclopentadieny ldicarbon ylmolybden-

um), see Mo-00105 
Dimethylamidohydro(pentamethylcyclopcntadienyl)zirconium, 

Zr-00078 
Dimethylamidoiodobis( 175- pentamethylcyclopentad ien yl )zircon-

ium, Zr-00076 
Dimethylbis[bis(trimethylsilyl)amido ]hafnium, Hf-00019 
Dimethylbis [bis( trimcthy lsilyl )ami do] zircon i urn, Zr-0003 8 
Dimethylbis(175-cyclopentadienyl)rhenium( I+), see Re-00057 
Dimethyl his[ (I ,2,3,4,5-17)- I -(2-methylbutyl)-2,4-

cyclopentadien-1-yl]zirconium, Zr-00077 
Dimethylbis(N-methylmcthanaminato)titanium, see Ti-00013 
Dimethylbis(2-methyl-2-propanolato-O)vanadium, see V -00036 
Dimethyl his[ ( 1 ,2,3,4,5-1))-1 ,2,3,4,5-pentamcthyl-2,4-

cyclopentadien-l-yl]thorium, Th-00020 
Dimethyl his[ ( 1 ,2,3,4,5-17 )-1 ,2,3,4,5-pcntamethyl-2,4-

cyclopentadien-l-yl]titanium, Ti-00 119 
Dimethylbis[ (I ,2,3,4,5-17)-1 ,2,3,4,5-pcntamethyl-2,4-

cyclopentadien-l-yl]uranium, U -00045 
Dimethylbis[ I, 1, 1-trimethyi-N-(trimethylsilyl)­

silanaminato]hafnium, see Hf-000 19 
Dimethylbis[ I, 1, 1-trimethyi-N-(trimethylsilyl)-

silanaminato]zirconium, see Zr-00038 
Di(methylcyclopentadienyl)ytterbium chloride, see Yb-00008 
Dimethyldi-rerr-butoxyvanadium, see V -00036 
( Dimethyldiphenylgermane )bis [ tricarbonylchromium], Cr-00 150 
( 2,2- Dimeth ylpropy lidene )-172-ethene( 175- pentameth y 1-2,4-

cyclopentadien-1-yl)(trimethylphosphine)tantalum, Ta-00034 
( 2,2- Dimethy lpropylidene) tris( 2-mcth yl-2- propanol a to )tanta I u m, 

Ta-00032 
[ (I ,2,3,4,5-17 )-2,5- Dimethyl-! H -pyrrol-1-yl] tris( 2,5-

dimethyl-lH-pyrrol-1-yl)uranium, U -00052 
Dimethyltetrachloroniobatc( 1-), see Nb-00003 



Name Index Dimethyltetrakis(N-dimethyl ... - Hexakis(N-ethylethanaminato ... 

Dimethyltetrakis(N -dimethylamino )dimolybdenum, Mo-00044 
Dimethyltetrakis(N-dimethylamino)ditungsten, W -00120 
Dimethyltetrakis(N -methylmethaneaminato )dimolybdenum, see 

Mo-00044 
I>Dimethylthallium chromate, see Cr-00004 

Dimethyltrichloroniobium, see Nb-00002 
Dimethyltrichlorotantalum, see Ta-00002 
1,1'-Dimethylvanadocene, see V -00054 
[ 71-(Dinitrogen-N,N') ]tetrakis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]dititanium, Ti-00149 
Dinitrosyl(pentacarbonylmanganio )( triphenylphosphine)iron, 

Mn-001.28 
Diperoxooxohexamethylphosphoramidomolybdenum, Mo-00005 
[~L-( 1 ,4-Diphenyl-1 ,3-butadiene-1 ,2,3,4-tetrayl-

ct ,C3:C2,C4) ]tetrakis[ ( 1 ,2,3,4,5-71)-1-methyl-2,4-
cyclopentadien-1-yl]dititanium, Ti-00147 

Di(phenylethynyl)titanocene, see Ti-00129 
I>Diphenyltitanium, Ti-00052 

Diphenyltitanocene, see Ti-00118 
1,1'-Diphenyluranocene, see U -00065 
Di(711-pyrrolyl)titanocene, see Ti-00097 
Dirhenium decacarbonyl, see Re-00044 
Ditechnetium decacarbonyl, see Tc-00005 
Ditoluenebis(trimethylstannyl)hafnium, see Hf-00029 
Ditoluenebis(trimethylstannyl)zirconium, see Zr-00067 
Ditoluenetitanium, see Ti-00072 
Ditoluene(trimethylphosphine)hafnium, see Hf-00023 
Ditoluene( trimethylphosphine )zirconium, see Zr-00046 
1,1'-Divinyluranocene, see U -00033 
Dodecacarbonyldiferratemanganate( 1-), see Mn-00072 
Dodecacarbonylhydromanganesediosmium, Mn-00073 
Dodecacarbonylmanganatediosmate( 1-), Mn-00085 
Dodecacarbonylpenta-~t-hydrotriosmiumrhenium, see Re-00049 
Dodecacarbonylrhenatediosmate( 1-), Re-00059 
Dodecacarbonyltetrakis(~t3-methanethiolato)tetramanganese, in 

Mn-00005 
Dodecacarbonyltetrakis(~t3-methanethiolato)tetrarhenium, in 

Re-00004 
Dodecacarbonyltrihydrotrimanganese, Mn-00074 
Eicosacarbonyldi-~L-hydrotriosmiumdiruthenium, see Re-00076 
[ 1 ,2-Ethanediylbis( dimethyl phosphine )-P ,P']-

hydrobis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]uranium, U -00061 

[ 1 ,2-Ethanediylbis[dimethylphosphine ]-P ,P'] pentamethylnio­
bium, Nb-00021 

Ethenediolato-1 ,2-bis[hydridobis( 715-
pentamethylcyclopentadienyl)zirconium], see Zr-00116 

#£·( 1 ,2-Ethenediolato )bis[iodobis( 715-
pentamethylcyclopentadienyl)zirconium], see Zr-00115 

[~L-[ I ,2-Ethenediolato( 2-)-0: 0']]-
dihydrotetrakis[ ( 1 ,2,3,4,5-11 )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]dizirconium, Zr-00116 

[~L-[ 1 ,2-Ethenediolato(2-)-O:O']]diodotetrakis[ (I ,2,3,4,5-
71)-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]dizircon­
ium, Zr-00ll5 

[Ethoxyferrocenylcarbene]pentacarbonyltungsten, see W -00114 
Ethoxytris(715-2,4-cyclopentadien-l-yl)uranium, U -00023 
(Ethylene )trichlorobis( trimethylphosphine)tantalum, see 

Ta-00008 
Ethyltris(diethylamino)vanadium, see V -00066 
Ethyltris(N-ethylethanaminato-N)vanadium, see V -00066 
Europocene, see Eu-00003 
[Ferrocenyl(methoxy)carbene]methylcyclopentadienyldicarbonyl-

manganese, see Mn-00118 
(Ferrocenylmethyl)cyclopentadienylmanganese tricarbonyl, see 

Mn-00114 
(Ferrocenylmethyl)cymantrene, see Mn-00114 
( 716-F!uorobenzene )tricarbonylchromium, Cr-00053 
Fluorotris( 115-2,4-cyclopentadien-1-yl)neptunium, Np-00002 
Fluorotris( 115-2,4-cyclopentadien-1-yl)thorium, Th-00006 
#'( 715:175-Fulvalene )di-~t-hydridobis( cyclopentadienyltitanium), 

Ti-00108 
#'( 715:115- Fulvalene )di-~t-h ydroxobis( 175 -cyclopentadienyltitan­

ium), see Ti-00106 
Hafnium tetra benzyl, see Hf-00044 

Hafnocene bis(borohydride), see Hf-00009 
Hafnocene his( diethylamide), see Hf-00024 
Hafnocene bis(dimethylamide), see Hf-00018 
Hafnocene bis(diphenylketimide), see Hf-00049 
Hafnocene dibenzyl, see Hf-00039 
Hafnocene dibromide, see Hf-00002 
Hafnocene dicarbonyl, see Hf-00012 

I> Hafnocene dichloride, see Hf-00003 
Hafnocene dicyanate, see Hf-00011 
Hafnocene difluoride, see Hf-00004 
Hafnocene diiodide, see Hf-00005 
Hafnocene dimethyl, see Hf-00013 
Hafnocene diphenyl, see Hf-00034 
Hafnocene hydridochloride, see Hf-00007 
Heptacarbony1(715-cyc1opentadienyl)ironmanganese, see 

Mn-00075 
Heptacarbonyl(715-cyclopentadienyl)rheniumruthenium, see 

Re-00048 
Heptacarbonyltris(cyclopentadienyl)triniobium, Nb-00042 
Heptacarbonyltris( dimethylphenylphosphine)dirhenium, 

Re-00083 
Hexabenzyltri-~L-chlorotrirhenium, Re-00089 
Hexa-tert-butoxy-~L-carbonyldimolybdenum, Mo-00 130 
Hexa-tert-butoxydimolybdenum, see Mo-00125 
Hexacarbonylazulenedimolybdenum, see Mo-00092 
Hexacarbonylbis( 715-2,4-cyclopentadien-1-yl)dichromium, 

Cr-00129 
Hexacarbonylbis( 715-2,4-cyclopentadien-1-yl)dimolybdenum, 

Mo-00093 
Hexacarbonylbis( 715-2,4-cyclopentadien-1-yl)ditungsten, 

w -00107 
Hexacarbonylbis( 715-2,4-cyclopentadien-1-yl)ditungsten, see 

w -00107 
Hexacarbonylbis[~L-[ ( 1 ,2,3,4,5-71: 1 ,2,3,4,5-71)-3,4-diethyl-

2,5-dihydro-2,5-dimethyl-1 ,2,5-thiadiborole ]] (iron)dimangan­
ese, Mn-00127 

Hexacarbonylbis[ ( 1 ,2,3,3a, 7 a-71)-1 H -inden-1-yl]ditungsten, 
w -00138 

Hexacarbonylbis(715-indenyl)tungsten, see W -00138 
Hexacarbonylbis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]dichromium, Cr-00 165 
I> Hexacarbonylchromium, see Cr-00020 
Hexacarbonyl(715-cyclopentadienyl)iron-~L-methylenemanganese, 

see Mn-00079 
I> Hexacarbonyldi-11"-cyclopentadienyl-~t-mercuriodichromium, 

Cr-00128 
Hexacarbonyl(ethylmercury)vanadium, V -00014 
Hexacarbonylmanganese( 1 + ), Mn-00017 
Hexacarbonylmolybdenum, see Mo-00007 
Hexacarbonylniobate( 1-), Nb-00607 
Hexacarbonyl(phenylmercury)tantalum, Ta-000 16 
Hexacarbonylrhenium( 1 + ), Re-000 17 
Hexacarbonyltantalate( 1-), Ta-00006 
Hexacarbonyl( triphenylstannyl)niobium, Nb-00045 
Hexacarbonyl( triphenylstannyl)vanadium, V -00096 
Hexacarbony1tungsten, see W -00014 
Hexacarbonylvanadate( 1-), V -00012 

I>Hexacarbonylvanadium, see V -00013 
Hexa-~L-chlorotris(hexamethylbenzene )triniobium( 1 + ), 
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Nb-00049 
Hexadecacarbonylhydromanganesetriosmium, Mn-00 105 
Hexadecacarbonylhydrorheniumtriosmium, Re-00070 
Hexadecacarbonyltetrarhenate(2-), Re-00073 
Hexakis[~L·(acetyl-C:O)](aluminum)dodecacarbonyltrimangan-

ese, in Mn-00037 
Hexakis( 71s-2,4-cyclopentadien-1-yl) [~L·(pyrazine-N1 :N4) ]diytter­

bium, Yb-00033 
Hexakis( diethylaminato )-~t-1, 1 '-ferrocenediyldititanium, 

Ti-00143 
Hexakis( diethylaminato )-~L-1, 1 '-ruthenocenediyldititanium, 

Ti-00144 
Hexakis(2,2-dimethylpropyl)dimolybdenum, Mo-00 136 
Hexakis(N-ethylethanaminato )-~t-1, 1 '-ferrocenediyldititanium, 

see Ti-00143 
Hexakis(N -ethylethanaminato )-~t-1, 1 '-ruthenocenediyldititan­

ium, see Ti-00144 



Hexakis(2-methoxyphenyl)dir ... - Nonacarbonyl(l-methoxyethyl ... Name Index 

Hexakis(2-methoxyphenyl)dirhenium, see Re-00090 
Hexakis(2-methyl-2-propanolato )dimolybdenum, Mo-00 125 
Hexakisneopentyldimolybdenum, see Mo-00 136 
Hexakis[ ( trimethylsilyl)methyl]dimolybdenum, Mo-00 126 
Hexakis[(trimethylsilyl)methyl]ditungsten, W -00145 
Hexamethylbenzenebis(di-~-dichlorodichloroaluminum)titan-

ium, see Ti-00061 
Hexamethylchromate(3-), Cr-00027 
Hexamethylerbate(3-), Er-00002 
Hexamethyllutetate(3-), Lu-00002 
Hexamethylneodymate(3- ), Nd-00001 
(Hexamethylphosphoric triamide-O)oxodiperoxymolybdenum, 

see Mo-00005 
Hexamethylpraesodymate(3- ), Pr-00001 

I> Hexamethylrhenium, Re-000 16 
Hexamethylsamarate(3-), Sm-00002 
Hexamethylthulate(3-), Tm-00001 

I>Hexamethyltungsten, W -00011 
Hexamethyluranate(3-), U -00004 
Hexamethylytterbate(3-), Yb-00002 
Hexaphenyluranate(2-), U -00074 
Hydridobis[ (I ,2,3,4,5-11)-l ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]lutetium, Lu-000 18 
Hydridocarbonyltetrakis( trimethylphosphite )manganese, see 

Mn-00090 
~-Hydrido-p- [2-111: I ,2-112-na phthyl] bis [bis( 11-

cyclopentadienyl)zirconium), see Zr-001 03 
I> Hydridopentacarbonylmanganese, see Mn-000 II 

Hydridopentacarbonylrhenium, see Re-000 I 0 
Hydridotetracarbonyltriphenylphosphinemanganese, see 

Mn-00125 
Hydridotricarbonylbis(triphenylphosphine)manganese, see 

Mn-00139 
Hydridotricarbonyl( 7!"-cyclopentadienyl)chromium, see Cr-00041 
Hydridotricarbonyl( 115-cyclopentadienyl )molybdenum, see 

Mo-00016 
Hydridotricarbonyl(115-cyclopentadienyl)tungsten, see W -00024 
Hydrobis( ethylene )bis [bis( dimethylphosphino )ethane I niobium, 

see Nb-00032 
Hydrobis(pentamethylcyclopentadienyl)samarium, Sm-000 13 
Hydrobis[ (I ,2,3,4,5-11 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] ( 2,2,4,4-tetramethyl-3-pentanolato )thori-
um, Th-00032 

Hydrogen pentacarbonyl rhenate( -I), see Re-00010 
Hydro[ (methylimino )methyl] his[ (I ,2,3,4,5-11)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]zirconium, Zr-0007 5 
Hydro(N-methylmethanaminato)bis[ (I ,2,3,4,5-11)-l ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]zirconium, see Zr-00078 
Hydro(2-methylpropyl)bis[ (I ,2,3,4,5-11 )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-l-yl)zirconium, Zr-00087 
Hydrotetracarbonyl [bis( dimethylphosphino )ethane ]vanadium, 

see V -00035 
Hydrotetracarbonyl [bis( diphenylphosphino )ethane lvanadi urn, 

see V -00110 
Icosacarbonyldi-~-hydrotriosmiumdiruthenium, see Re-00076 
Iodobis(113-2-propenyl)chromium, Cr-00026 
Iodo(N-methylmethanaminato)bis[ (I ,2,3,4,5-11 )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yllzirconium, see Zr-00076 
Iodonitrosyltriphenylphosphine(115-cyclopentadienyl)manganese, 

see Mn-00130 
Iodopentacarbonylmanganese, see Mn-00013 
Iodopentacarbonylrhenium, see Re-00011 
Iodotetracarbonylmanganese, in Mn-00040 
lodotetracarbonylphenylcarbynetungsten, see W -00059 
lodotricarbonyl(115-cyclopentadienyl)molybdenum, see 

Mo-00013 
Iodotricarbonyl(115-cyclopentadienyl)tungsten, see W -00021 
Iodotris( 115-2,4-cyclopentadien-1-yl)thorium, Th-00007 
Iodotris( 115-2,4-cyclopentadien-1-yl)uranium, U -00014 
Iodotris(113-2-propenyl)uranium, U -00007 
Isobu ty I ( hydrido) bis( 11-pen tamethy lcyclopenta dien y I) zircon i urn, 

see Zr-00087 

Manganese carbonyl, see Mn-00063 
Manganesehexacarbonyl( I+), see Mn-000 17 

I> Manganese hydrocarbonyl, see Mn-00011 
Manganese rhenium decacarbonyl, see Re-00043 

I> Manganocene, Mn-00058 
Mesitylbis( neopentylidene) bis( trimeth y I phosphine )tantalum, see 

Ta-00038 
Mesitylenetricarbonylchromium, see Cr-00 I 03 
Mesitylenetricarbonylmolybdenum, see Mo-00064 
M ethanesulfonyltricarbonyl ( 115-cyclopentadieny I )tungsten, see 

w -00035 
(Methoxyferrocenylcarbene)pentacarbonylchromium, see 

Cr-00142 
(Methyl benzoate)tricarbonylchromium, see Cr-00089 
Methylbis[ (I ,2,3,4,5-11)-l ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl)lutetium, Lu-000 19 
Methylbis[ (I ,2,3,4,5-11)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl]yttrium, Y -00012 
Methyl [ 112- bis( trimethylsily I )acetyl-C,O Ibis( 71-

cyclopentadienyl)zirconium, see Zr-00058 
[ (I ,2,3,4,5-11 )-l-methyl-2,4-cyclopentadien-l-yll-

[( I ,2,3,4,5,6-11)-7-phenyl-1 ,3,5-cycloheptatriene] manganese, 
Mn-00115 

I> ( Methylcyclopentadienyl )tricarbony !manganese, M n-00046 
I> Methylcymantrene, see Mn-00046 
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Methyldicarbonylbis [bis( dimethylphosphino )ethane I tantal urn, 
see Ta-00029 

Methyldinitrosyl( 115-2,4-cyclopentadien-l-yl)chromium, see 
Cr-00025 

M ethylenenitrosy I( triphenylphosphine)( 115-cyclopentadienyl )rheni­
um( I+), see Re-00080 

( N-Methylformimidoyl) hydridobis( 115-

pentamethylcyclopentadienyl)zirconium, see Zr-00075 
Methyl(N -methylmethanaminato )bis [ (I ,2,3,4,5-11 )-I ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yllthorium, Th-00021 
Methyl orthotitanate, see Ti-00005 
Methylpentacarbonylchromium( -1 ), see Cr-00024 
Methylpentacarbonylmanganese, see Mn-00016 
Methylpentacarbonylrhenium, see Re-000 14 
Methylpentacarbonyltungsten( I-), see W -00009 
Methyltetrachloroniobium, see Nb-0000 I 
Methyltetrachlorotantalum, see Ta-0000 I 
Methyl titanate(IV), see Ti-00005 
Methyltricarbonyl(115-cyclopentadienyl)tungsten, see W -00034 
Methyltriisopropoxytitanium, see Ti-00042 
Methyltrioxorhenium, Re-00001 
Methyltris[ (hexamethyldisilyl)amidoluranium, U -00032 
Methyltris [ (hexamethyldisilyl)amino I thorium, Th-000 13 
Methyltris(isopropoxy)titanium, see Ti-00042 
Methyltris[ (I, I '-oxybis [ethane ))phenylzirconium, see Zr-00059 
Methyltris(2-propanolato)titanium, Ti-00042 
Methyltris [I, I, 1-trimethyl-N -( trimethylsilyl)silanaminato I urani­

um, see U -00032 
Methyltris[ I ,I, 1-trimethyl-N-(trimethylsilyl)­

silylanaminato]thorium, see Th-00013 
Molybdenum carbonyl, Mo-00007 
Molybdenumcarbonyl( T/5-2,4-cyclopentadien-l-yl) [~-( 11=115-

2,4-cyclopentadien-l-ylidene)] tetracarbonylmanganese, 
Mn-00099 

Molybdenum hexacarbonyl, see Mo-00007 
( 114- Naphthalene )chlorobis [bis( dimethyl phosphino )ethane I tanta-

!urn, see Ta-00036 
Naphthalenetricarbonylchromium, see Cr-00111 
Neptunocene, see Np-00004 
Niobocene dimer, see Nb-00040 
Nitrosyl bis( triphenyl phosphite) ( 71 5-cyclopentadien yl )manga-

nese(l +),see Mn-00142 
Nonacarbonyldirhenium(2- ), see Re-00040 
Nonacarbonylferratemanganate( I-). Mn-00041 
Nonacarbonyl-~-hydronitrosylditungsten, W -00029 
Nonacarbonyl(isocyanomethane)dimanganese, Mn-00065 
Nonacarbonyl( 1-methoxyethylidene )dirhenium, Re-00052 
Nonacarbonyl( 1-methoxyethylidene )ditechnetium, Tc-00007 
N onacarbonyl( 1-methoxyethylidene )manganeserhenium, see 

Re-00050 



Name Index NonacarbonyJ(methoxyphenylm ... - Pentacarbonyliodotechnetium 

Nonacarbonyl(methoxyphenylmethylene)ditechnetium, 
Tc-00009 

Nonacarbonyl(methyl isocyanide)dimanganese, see Mn-00065 
Nonacarbonyl(triphenylphosphine)dimanganese, Mn-00134 
Norbornadienetetracarbonyltungsten, see W -00061 
Octacarbonylbis(isocyanomethane )dimanganese, Mn-00077 
Octacarbonylbis(~-methanethiolato)dimanganese, in Mn-00012 
Octacarbonylbis(methyl isocyanide)dimanganese, see Mn-00077 
Octacarbonylbis( triethylphosphine )dimanganese, Mn-00 121 
Octacarbonylbis [~-( trifluoromethanethiolato) ]dirhenium, in 

Re-00009 
Octacarbonylbis( triphenylphosphine )dirhenium, Re-00091 
Octacarbonylbis( triphenylphosphine)ditechnetium, Tc-00013 
Octacarbonyldi(~-bromo)dimanganese, see Mn-00027 
Octacarbonyldi-~-chlorodichlorodimolybdenum, see Mo-00008 
Octacarbonyldi(~-chloro)dimanganese, see Mn-00028 
Octacarbonyldi-~-chlorodirhenium, Re-00031 
Octacarbonyl-~-dihydrodichromate(2-), Cr-00037 
Octacarbonyl-~-dihydrodimolybdate(2- ), Mo-00009 
Octacarbonyldi-~-hydrodirhenium, Re-00032 
Octacarbonyldi-~-hydroditungstate(2- ), W -00017 
Octacarbonyldi(~-iodo)dimanganese, see Mn-00040 
Octacarbonyldi-~-iododimolybdenum, Mo-00021 
Octacarbonyldi-~-iododitungsten, W -00028 
Octacarbonyl-~-( diphenylphosphino )-~-hydrodimanganese, 

Mn-00117 
Octacarbonyltetrachlorodimolybdenum, Mo-00008 
Octamethyldimolybdenum( 4-), Mo-00020 
Octamethyldirhenate(2-), Re-00036 
Octamethyltungstate(2-), W -00027 
1,1',3,3',5,5';7 ,7'-0ctamethyluranocene, see U -00053 
1,1',3,3',5,5',7 ,7'-0ctaphenyluranocene, see U -00081 
Osmium dirhenium tetradecacarbonyl, see Re-00068 
~-Oxobis [bis( acetylacetonato) ( 715-cyclopentadienyl)hafnium ], 

see Hf-00047 
~-Oxobis[bis(71-cyclopentadienyl)chlorohafnium], see Hf-00027 
~-Oxobis [bis( 715-cyclopentadienyl) [~3-( oxymethylidyne )­

cyclotris(tricarbonylcobalt)]hafnium]. see Hf-00052 
~-Oxobis[bis( 715-cyclopentadienyl) [~3-( oxymethylidyne )­

cyclotris( tricarbonylcobalt)] zirconium], see Zr-00 113 
~-Oxobis [bis( 71-cyclopentadienyl)phenylthiolatozirconium ], see 

Zr-00106 
~-Oxobis [bis( 71-cyclopentadienyl)-o-tolylzirconium ], see 

Zr-00108 
~-Oxobis[ chlorobis( 71-cyclopentadienyl)zirconium]. see Zr-00061 
Oxotris(trimethylsilylmethyl)vanadium, V -00057 
Oxybis[dichlorocyclopentadienyltitanium], see Ti-00027 
( 711,2_ [2,2] Paracyclophane)chromium, Cr-00132 
Pentaaquabenzylchromium(2+ ), Cr-00036 
Pentaaqua(phenylmethyl)chromium(2+ ), see Cr-00036 
Pentabenzyltantalum, Ta-00040 
Pentacarbonylacetonitrilemanganese, see Mn-00020 
Pentacarbonylacetylrhenium, see Re-00020 
Pentacarbonylarsinechromium, see Cr-00010 
Pentacarbonylbis( 715- 2,4-cyclopentadien-1-yl)chromiumiron, see 

Cr-00125 
Pentacarbonylbis(cyclopentadienyl)divanadium, see V -00067 
Pentacarbonylbis( 715- 2,4-cyclopentadien-1-yl)ironmolybdenum, 

see Mo-00087 
Pentacarbonylbis( 71 5- 2,4-cyclopentadien-1-yl)irontungsten, see 

w -00102 
Pentacarbonyl [bis( diphenylphosphino )ethane ]vanadate( 1-), see 

v -00111 
Pentacarbonyl(tert-butyl isocyanide)vanadate(l-), see V -00025 
Pentacarbonylchlorochromate( 1-), Cr-00006 
Pentacarbonyl [ chloro( diethylamino )methylene] chromium, 

Cr-00074 
Pentacarbonyl [chi oro( dimeth ylamino )methylene] manga-

nese(l+), Mn-00036 
Pentacarbonylchloromanganese, Mn-00010 
Pentacarbonylchlororhenium, Re-00007 
Pentacarbonylchlorotechnetium, Tc-00002 
Pentacarbonylchromate(2-), Cr-00008 
Pentacarbonyl( cyano-C)chromate( 1-), Cr-000 16 
Pentacarbonyl [ cyano( dimethylamino )methylene ]chromium, 

Cr-00055 

Pentacarbonyl(cyanomethane)manganese, see Mn-00020 
Pentacarbonyl(cyano-C)molybdate( 1-), Mo-00006 
Pentacarbonyl[ (cyano-C)trihydroborato( 1-)-N]chromate( 1-), 

Cr-00021 
Pentacarbonyl( cyano-C)tungstate(l-), W -00012 
Pentacarbonyl(cyano-C)vanadate(2-), V -00011 
Pentacarbonyl( dicarbonyl-11'-cyclopentadienylferrio )manganese, 

see Mn-00075 
Pentacarbonyl [ dicarbonyl( 715- 2,4-cyclopentadien-1-yl)iron] manga-

nese, Mn-00075 
Pentacarbonyl( diethylcyanamide-N')chromium, Cr-00076 
Pentacarbonyl [ ( dimethylamino )methylene] chromium, Cr-00044 
Pentacarbonyl[ ( dimethylamino)methylidyne ]chromium( I+), 

Cr-00039 
Pentacarbonyl [ 3-( dimethylamino )-3-phenyl-1,2-

propadienylidene ]chromium, Cr-00130 
Pentacarbonyl [ ( dimethylamino )( triphenylsilyl)methylene] chrom­

ium, Cr-00163 
Pentacarbonyl( 1,3-dimethyl-2-imidazolidinylidene )molybdenum, 

Mo-00038 
Pentacarbonyl( 1,3-dimethyl-2-imidazolidinylidene )tungsten, 

w -00049 
Pentacarbonyl(dimethyl sulfide)chromium, Cr-00034 
Pentacarbonyl-1,3-dioxalan-2-ylidenemanganese( I+), Mn-00030 
Pentacarbonyl( 1,2-dioxopropyl)manganese, Mn-00029 
Pentacarbonyl [ (2,3-diphenyl-2-cyclopropen-1-yl) J carbonylrhen-

ium, Re-00078 
Pentacarbonyl(2,3-diphenyl-2-cyclopropen-1-ylidene )molybde­

num, Mo-00112 
Pentacarbonyl( 1,2-diphenyl-2-cyclopropen-1-yl)rhenium, 

Re-00077 
Pentacarbonyl [ [ ( diphenylmethylene )amino] ethoxymethylene ]chr-

omium, Cr-00153 
Pentacarbonyl( diphenylmethylene )chromium, Cr-00 143 
Pentacarbonyl( diphenylmethylene )molybdenum, Mo-00 I 0 I 
Pentacarbonyl(diphenylmethylene)tungsten, W -00111 

1> Pentacarbonyl( diphenylthallium)manganese, Mn-00111 
Pentacarbonyl [ 711-1,2-ethanediylbis [ diphenylphosphine ]-P]vana-

date(l- ), V -00111 
Pentacarbonyl(ethene)rhenium(l + ), Re-00021 
Pentacarbonyl [ ( 712-ethenyl) benzene] tungsten, W -00082 
Pentacarbonyl( ethoxycarbonyl)manganese, Mn-0003 5 
Pentacarbonyl( ethoxycarbonyl)rhenium, Re-00034 
Pentacarbonyl(l-ethoxyethylidene)tungsten, W -00036 
Pentacarbonyl(ethoxyferrocenylmethylene)molybdenum, 

Mo-00103 
Pentacarbonyl( ethoxyferrocenylmethylene )tungsten, W -00114 
Pentacarbonyl( ethoxyruthenocenylmethylene )chromium, 

Cr-00144 
Pentacarbonyl(ethoxyruthenocenylmethylene)molybdenum, 

Mo-00104 
Pentacarbonyl ( ethox yru thenocen y lmeth ylene )tungsten, 

w -00116 
Pentacarbonyl [ ethoxy( triphenylsilyl )car bene] molybdenum, see 

Mo-00131 
Pentacarbonyl [ ethoxy( triphenylsilyl)methylene] molybdenum, 

Mo-00131 
Pentacarbonyl [ ethoxy( triphenylsilyl)methylene] tungsten, 

w -00146 
Pentacarbonyl( ethylene )rhenium( I+), see Re-00021 
Pentacarbonyl(ferrocenylmethoxymethylene)chromium, 

Cr-00142 
Pentacarbonyl(ferrocenylmethyl)manganese, Mn-00 I 08 
Pentacarbonyl(hexamethyldistannatellurane)chromium, 

Cr-00093 
Pentacarbonyl(hydrazine-N)chromium, Cr-00014 
Pentacarbonylhydridorhenium, Re-000 I 0 
Pentacarbonyl(hydroformatoethyl ester)rhenium, see Re-00034 

I> Pentacarbonylhydromanganese, Mn-000 II 
Pentacarbonylhydroxychromate( 1-), Cr-00009 
Pentacarbonyliodochromate( 1-), Cr-00007 
Pentacarbonyliodomanganese, Mn-000 13 
Pentacarbonyliodomolybdate(l-), Mo-00004 
Pentacarbonyliodorhenium, Re-00011 
Pentacarbonyliodotechnetium, Tc-00003 
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Pentacarbonyl(isocyanometha ... - Tetracarbonylbis(7J5-2,4-cyc ... Name Index 

Pentacarbonyl(isocyanomethane )manganese( 1 + ), Mn-00021 
Pentacarbonyl(2-isocyano-2-methylpropane)vanadate( 1-), 

v -00025 
Pentacarbonylmanganate( 1-), Mn-000 14 

I>Pentacarbonylmanganese hydride, see Mn-00011 
Pentacarbonyl( 1-methoxyethylidene )chromium, Cr-00042 
Pentacarbonyl( 1-methoxyethylidene )molybdenum, Mo-000 I 7 
Pentacarbony1(methoxymethylcarbene)molybdenum, see 

Mo-00017 
Pentacarbonyl [ methoxy(methyl )methylene) molybdenum, see 

Mo-00017 
Pentacarbonyl(methoxyphenylmethylene )chromium, Cr-00 112 
Pentacarbonyl(methoxyphenylmethylene)tungsten, W -00083 
Pentacarbonyl( 1-methoxy-3-phenyl-2-propenylidene )chromium, 

Cr-00126 
Pentacarbonyl[ 1-(methylamino )ethylidene ]chromium, Cr-00045 
Pentacarbonylmethylchromate( 1-), Cr-00024 
Pentacarbonyl(methylisocyanide)manganese( I+), see Mn-00021 
Pentacarbonylmethylmanganese, Mn-000 16 
Pentacarbonylmethylrhenium, Re-000 14 
Pentacarbonyl(methyl thiocyanate-N)chromium, Cr-00028 
Pentacarbonylmethyltungstate( 1-), W -00009 
Pentacarbonyl(monomethylcarbonotrithioato-S)rhenium, 

Re-00019 
Pentacarbonyl(pentacarbonylmanganese)rhenium, Re-00043 
Pentacarbonyl(pentacarbonylmanganese )( tetracarbonyliron )rhen-

ium, Re-00062 
Pentacarbonyl(pentafluoroethyl)manganese, Mn-000 19 
Pentacarbonyl(pentafluorophenyl)manganese, Mn-00064 
Pentacarbonylphenylmanganese, Mn-00066 
Pentacarbonyl(phosphine )chromium, Cr-000 12 
Pentacarbonyl-2-propenylmanganese, Mn-00034 
Pentacarbonyl(713-2-propenyl)vanadium, V -00016 
Pentacarbonylrhenate( 1-), Re-000 12 
Pentacarbonylrhenium(I) hydride, see Re-00010 
Pentacarbonyl[[[(stannylenedimethylidyne)-

tetrakis[trimethylsilanato])(2-)-Sn ]chromium, see Cr-00 148 
Pentacarbonyl(stibine )chromium, Cr-000 13 
Pentacarbonyl(712-styrene)tunsten, see W -00082 
Pentacarbony1(sulfur dioxide-S)manganese( I+), Mn-00015 
Pentacarbonyl(su1fur dioxide-S)rhenium( I+), Re-000 13 
Pentacarbonyl[ tetracarbonyl( 1-methoxyethylidene)) mangan-

eserhenium, Re-00050 
Pentacarbonyl( tetrahydrofuran)chromium, Cr-00061 
Pentacarbonyl[thiobis[methane]]chromium, see Cr-00034 
Pentacarbonyltri-p.-chloronitrosyldirhenium, Re-00008 
Pentacarbonyl( trifluoroacetato-O)manganese, Mn-000 18 
Pentacarbonyl( trimethylphosphine)chromium, Cr-0004 7 
Pentacarbonyl( trimethylphosphine sulfide-S)chromium, 

Cr-08048 
Pentacarbonyl(trimethylplumbyl)manganese, Mn-00038 
Pentacarbonyl [ 1-( trimeth ylsiloxy )ethylidene ]chromi urn, 

Cr-00080 
Pentacarbonyl(trimethylsilyl)manganese, Mn-00039 
Pentacarbonyl[( 1,2,3-71)-1 ,2,3-triphenyl-2-cyclopropen-1-

yl)vanadium, V -00103 
Pentacarbonyl(triphenylphosphine)manganese( I+), Mn-00 129 
Pentacarbonyl(triphenylphosphine)molybdenum, Mo-00119 
Pentacarbonyl( triphenylphosphine )vanadate( I-), V -00094 
Pentacarbonyl( triphenylphosphine )vanadium, V -0009 5 
Pentacarbonylvanadate(3-), V -00008 
Pentacarbony(trimethylplumbyl)rhenium, Re-00035 
Pentachloro[ ( trimethylsilyl)methyl] tungsten, W -0000 I 
Pentafluorophenylpentacarbonylmanganese, see Mn-00064 
Pentakis(phenylmethyl)tantalum, see Ta-00040 
Pentamethyl[bis( dimethylphosphino )ethane) niobium, see 

Nb-00021 
( Pentamethylcyclopentadienyl )dichloro( di ph en ylacetylene) tanta­

tum, see Ta-00037 
(Pentamethylcyclopentadien y I )dichloro( ethylene )tantalum, see 

Ta-00018 
( Pentamethylcyclopen tadienyl )dichloro( neopentylidene )tan ta­

lum, see Ta-00028 
( Pentamethylcyclopentadien y I )dimeth y I ( 712- benzyne) tan tal urn, 

see Ta-00033 
(Pentamethylcyclopentadienyl)(neopentylidene) (ethylene)­

(trimethylphosphine)tantalum, see Ta-00034 

Pentamethylcyclopentadienyltetracarbonylniobium, see 
Nb-00030 

Pentamethylcyclopentadienyltetracarbonyltantalum, see 
Ta-00024 

Pentamethylcyclopentadienyltetrachloroniobium, see Nb-00016 
Pentamethylcyclopentadienyltetrachlorotantalum, see Ta -00012 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-1-

yl]tetramethyltantalum, Ta-00025 
(Pentamethylcyclopentadienyl)titanium trichloride, see Ti-00040 
(Pentamethylcyclopentadienyl)tribenzylthorium, see Th-00036 
Pentamethylcyclopentadienyltribenzyluranium, see U -00072 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-1-

yl]trichlorothorium, Th-00002 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadienyl)trichlo­

rouranium, U -00008 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-1-

yl)triphenoxytitanium, Ti-00137 
(Pentamethylcyclopentadienyl)tris(allyl)uranium, see U -00031 
(Pentamethylcyclopentadienyl)tris(2-methylallyl)uranium, see 

u -00046 
[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-1-

yl]tris(phenylmethyl)thorium, see Th-00036 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-l­

yl)tris(phenylmethyl)uranium, see U -00072 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-cyclopentadien-l­

yl)]tris(2-propenyl)uranium, U -00031 
Pentamethylcyclopentadienyluranium trichloride, see U -00008 

l>Pentamethyltantalum, Ta-00005 
Permethyltitanocene, see Ti-00112 
(716-Phenol)tricarbonylchromium, see Cr-00058 
Phenylpentacarbonylmanganese, see Mn-00066 
(p.( 71:716-Phenyl)] ( tricarbonylchromium)lithium, Cr-00054 
Phenyltris(isopropoxy)titanium, see Ti-00083 
Phenyltris( 2-propanolato )titanium, Ti-00083 

l>Phenylvanadium oxydichloride, see V -00009 
Plutonocene, see Pu-00004 
[(Pyridine )di-tert-butylstannanediyl] pentacarbonylchromium, 

see Cr-00145 
Pyrrolylmanganese tricarbonyl, see Mn-00022 
Rhenium hexacarbonyl(l +),see Re-00017 

!>Rhenium hexamethyl, see Re-00016 
Rhenium pentacarbonyl bromide, see Re-00006 
Rhenium pentacarbonyl chloride, see Re-00007 
Scandium triphenyl, see Sc-00006 
Schwartz's reagent, see Zr-000 II 
Tetra('lr-allyl)dichromium, see Cr-00108 
Tetraallyldiiododichromium, in Cr-00026 
Tetraallyldimolybdenum, see Mo-00072 
Tetraallylhafnium, see Hf-00014 
Tetraallylthorium, see Th-00003 
Tetraallyluranium, see U -00010 
Tetraallylzirconium, see Zr-00026 
Tetrabenzylchlorotantalum, Ta-00039 
Tetrabenzylhafnium, Hf-00044 
Tetrabenzylthorium, Th-00030 
Tetrabenzyltitanium, Ti-00 136 
Tetrabenzyltungsten, W -00149 
Tetrabenzylvanadium, V -00106 
Tetrabenzylzirconium, Zr-00101 
Tetra-tert-butoxyoxotungsten, see W -00110 
Tetra-tert-butylerbate(l- ), Er-00013 
Tetra-tert-butylsamarate( 1-), Sm-00011 
Tetra-tert-butylytterbate( 1-), Yb-000 17 
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Tetracarbonylbis( cyclopentadienyl) bis( diphenylacet ylene )dinio­
bium, in Nb-00041 

Tetracarbonylbis( 175-2,4-cyclopentadien-1-yl) bis[JL· 
( trifl uoromethanethiola to)] ditungsten, W -00 I 06 

Tetracarbonylbis( 175_ 2,4-cyclopentadien-1-yl)dichromium, 
Cr-00120 

Tetracarbonylbis( 775-2,4-cyclopentadien-1-yl) [JL· [ (2,3-
77:2,3-77)-dimethyl-2-butynedioate]]ditungsten, W -00127 

Tetracarbonylbis( 175-2,4-cyclopentadien-1-yl) [JL· 
( dimethylphosphino) ]·JL·hydrodimolybdenum, Mo-00095 



Name Index Tetracarbonylbis(!f·2,4-cyc ... - Tetracarbonyl( o-styryldiphe ... 

Tetracarbonylbis( T/5- 2,4-cyclopentadien-1-yl)dimolybdenum, 
Mo-00079 

Tetracarbonylbis( T/ 5- 2,4-cyclopentadien-1-yl)ditungsten, 
W-00090 

T etracarbonylbis( T/5-2, 4-cyclopentadien-1-yl )-jL-methylenediman­
ganese, Mn-00102 

Tetracarbonylbis( T/5- 2,4-cyclopentadien-1-yl) [!L­
(phenylethenylidene )dimanganese, Mn-00 126 

Tetracarbonylbis( T/5- 2,4-cyclopentadien-1-yl) [!L- [ ( 1 ,2-
T/:2,3-T/ )-I ,2-propadiene ]]dimolybdenum, Mo-00098 

Tetracarbonyl [bis( dimethylarsino) benzene ]methylvanadium, see 
v -00069 

Tetracarbonylbis(l,3-dimethyl-2-imidazolidinylidene)molybde­
num, Mo-00084 

Tetracarbonylbis( I ,3-dimethyl-2-imidazolidinylidene)tungsten, 
w -00096 

Tetracarbonyl [I ,2-bis( diphenylphosphino )ethane ]chromi-
um(!+), see Cr-00170 

Tetracarbonylbis(pentacarbonylmanganio)iron, Mn-00092 
Tetracarbonylbis(pentacarbonylmanganio)osmium, Mn-00096 
Tetracarbonylbis(pentacarbonylmanganio)ruthenium, Mn-00097 
Tetracarbonylbis(pentacarbonylrhenio )iron, Re-00063 
Tetracarbonylbis(pentacarbonylrhenio)osmium, Re-00068 
Tetracarbonylbis[ (I ,2,3,4,5-T/)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]dichromium, Cr-00160 
Tetracarbonylbis[ (I ,2,3,4,5-T/ )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]dimolybdenum, Mo-00124 
Tetracarbonylbis[ (I ,2,3,4,5-T/)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ditungsten, W -00143 
Tetracarbonylbis(phosphine)chromium, Cr-00003 
Tetracarbonylbis( trimethylphosphine )chromium, Cr-00081 
Tetracarbonylbis( trimethyl phosphite-P)chromium, Cr-00082 
Tetracarbonylbis( triphenylphosphine)manganese( I+), 

Mn-00140 
Tetracarbonylbis( triphenylphosphine)rhenium( I+), Re-00088 
Tetracarbonylchloro [ ( diethylamino )methylidyne ]chromium, 

Cr-00063 
Tetracarbonylchloroethylidynechromium, Cr-00022 
Tetracarbonylchloroethylidynetungsten, W -00006 
Tetracarbonylchloromanganese, in Mn-00028 
Tetracarbonylchloro(phenylmethylidyne)tungsten, W -00058 
Tetracarbonylchloro(3-phenyl-2-propynylidyne)tungsten, 

w -00081 
Tetracarbonylchlororhenium, in Re-00031 
Tetracarbonylchloro(ruthenocenomethylidyne)tungsten, 

w -00101 
Tetracarbonylchromate( 4-), Cr-00002 
Tetracarbonyl [ (I ,2,5,6-T/ )-1 ,5-cyclooctadiene ]chromium, 

Cr-00104 
Tetracarbonyl [ (I ,2,5,6-1])-1 ,5-cyclooctadiene ]molybdenum, 

Mo-00065 
Tetracarbonyl[ (I ,2,5,6-1))-1 ,5-cyclooctadiene) ]rhenium( I+), 

Re-00054 
Tetracarbonyl[ (I ,2,5,6-T/)-1 ,5-cyclooctadiene]tungsten, 

W-00072 
Tetracarbonyl [ (I ,2,5,6-1))-1 ,3,5,7-cyclooctatetraene ]tungsten, 

W-00069 
Tetracarbonyl( 1)5-2,4-cyclopentadien-1-yl)molybdenum( I+), 

Mo-00022 
Tetracarbonyl( T/5-2,4-cyclopentadien-1-yl)niobium, Nb-00009 
Tetracarbonyl( T/ 5- 2,4-cyclopentadien-1-yl)tantalum, Ta-00009 
Tetracarbonyl( T/5-2,4-cyclopentadien-1-yl)tungsten( I+), 

w -00030 
Tetracarbonyl(T/5-2,4-cyclopentadien-1-yl)vanadium, V -00020 
T etracarbon y I ( di-!L-ear bon ylhexacarbon y ldiferra te) mangan­

ate(l-), Mn-00072 
Tetracarbonyldichlorobis( 1)5-2,4-cyclopentadien-1-yl )ditungsten, 

w -00089 
Tetracarbonyldi-!L-chlorodichlorodinitrosyldirhenium, Re-00003 
Tetracarbonyldichloromanganate(l-), Mn-00004 
Tetracarbonyldichloromolybdenum, in Mo-00008 
Tetracarbonyldicyanochromate(2-), Cr-0001 7 
Tetracarbonyldiiodomanganate( 1-), Mn-00006 
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Tetracarbonyl [ 1-[ ( dimethylamino )methyl]-2-
( diphenylphosphino )ferrocene-N,P] tungsten, W -00 !50 

Tetracarbonyl[l-[(dimethylamino)methyl]-2-
( diphenylphosphino )ferrocene-N ,P] molybdenum, Mo-00 135 

Tetracarbonyl [ 1- [ ( dimethylamino )methyl]-2-
(diphenylphosphino)ferrocene-N,P]chromium, Cr-00168 

Tetracarbonyl[2-[(dimethylamino)methyl]phenyl-C,N]manga­
nese, Mn-00088 

Tetracarbonyl( dimethylcarbamodithioato-S ,S')rhenium, 
Re-00026 

Tetracarbonyl(dimethylphenylphosphine)iodorhenium, Re-00053 
Tetracarbonyl[2-(diphenylphosphinophenyl-C,P)]rhenium, 

Re-00079 
Tetracarbonyl [!L-( diphenylphosphino) ]­

(tetracarbonylmanganio)iron, Mn-00116 
Tetracarbonyl[l,2-ethanediylbis[dimethylphosphine]-P,P']hydro­

vanadium, V -00035 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine ]-P ,P']chromi­

um, Cr-00169 
Tetracarbonyl [I ,2-ethanediylbis[ diphenylphosphine ]-P ,P']chromi­

um(l + ), Cr-00170 
Tetracarbonyl[l,2-ethanediylbis[diphenylphosphine]-P,P']hydro­

vanadium, V -00110 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine ]-P ,P']vana­

date(l-), V -00108 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine ]-P ,P']vanadi­

um, V -00109 
Tetracarbonyl[[2-(T/2-ethenyl)phenyl]diphenylphosphine-P]molyb­

denum, Mo-00122 
Tetracarbonyl[2-(T/2-ethenyl)phenyldiphenylphosphine-P]tung­

sten, W -00139 
Tetracarbonylethylidyneiodotungsten, W -00008 
Tetracarbonyl( I ,2,3,4,5,6-hexamethylbicyclo[2.2.0] hexa-

2,5-diene)chromium, Cr-00134 
Tetracarbonyl(hexamethyldewarbenzene)chromium, see 

Cr-00134 
Tetracarbonylhydro(triphenylphosphine)manganese, Mn-00125 
Tetracarbonyliodoethylidynechromium, Cr-00023 
Tetracarbonyliodomanganese, in Mn-00040 
Tetracarbonyliodo[ (methylthiomethylidyne)] tungsten, W -00007 
Tetracarbonyliodo(phenylmethylidyne)tungsten, W -00059 
Tetracarbonylmanganate(3-), Mn-00008 
Tetracarbonyl(methanethiolato)manganese, Mn-00012 
Tetracarbonyl( 1-methoxyethylidene )(triphenylphosphine )molybde-

num, Mo-00128 
Tetracarbonyl( T/5-methyl-2,4-cyclopentadien-1-yl )vanadium, 

v -00024 
Tetracarbonylmethyl[ I ,2-phenylenebis( dimethylarsine)-

As,As']vanadium, V -00069 
Tetracarbonylmolybdate(4-), Mo-00001 
Tetracarbonylnitrosylmanganese, Mn-00007 
Tetracarbonylnitrosyl(triphenylphosphine)vanadium, V -00090 
Tetracarbonylnorbornadienechromium, see Cr-00087 
Tetracarbonyl(2,5-norbornadiene)chromium, see Cr-00087 
Tetracarbonylnorbornadienemolybdenum, see Mo-00049 
Tetracarbonyl(2,5-norbornadiene)tungsten, see W -00061 
Tetracarbonyl [ (I ,2,3,4,5-T/)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]niobium, Nb-00030 
Tetracarbonyl[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]tantalum, Ta-00024 
Tetracarbonyl [2-(phenylazo )phenyl] manganese, M n-00 I 06 
Tetracarbonyl[2-(phenylazo )phenyl] rhenium, Re-00071 
Tetracarbonyl-2-(N-phenylformimidoyl)phenylmanganese, see 

Mn-00110 
Tetracarbonyl [2- [(phenyl imino )methyl] phenyi-C,N] manganese, 

Mn-00110 
Tetracarbonyl[2-[(phenylimino)methyl]phenyi-C,N]rhenium, 

Re-00075 
Tetracarbonyl(l)3-2-propenyl)manganese, Mn-00025 
Tetracarbonyl(l)3-2-propenyl)rhenium, Re-00024 
Tetracarbonyl( 1)3-propenyl) (triphenylphosphine )vanadium, 

v -00102 
Tetracarbonylrhenium chloride, in Re-00031 
Tetracarbonyl( o-styryldiphenylphosphine )molybdenum, see 

Mo-00122 



Tetracarbonyltetralds(cyclo ... - Tetrakis(2,2-dimethylpropyl ... Name Index 

Tetracarbonyltetrakis(cyclopentadienyl)tetravanadium, V -00098 
Tetracarbonyl[~o~-( tetramethyldiphosphine))-

(pentacarbonylchromium)iron, Cr-00114 

Tetracarbonyl( trifluoromethanethiolato )rhenium, Re-00009 
Tetracarbonyl(triisopropylphosphine)tungstate(2-), W -00087 
Tetracarbonyl(triphenylphosphine)manganate(l-), Mn-00124 
Tetracarbonyl( triphenylstannane) ( triiisopropylphosphine )tung-

state(!-), W -00152 
Tetracarbonyl[tris( 1-methylethyl)phosphine )tungsten(2-), see 

W-00087 
Tetracarbonyltungstate(4-), W -00002 
Tetrachlorobis( 7J5-2,4-cyclopentadien-1-yl) [~o~- [2,3-

dimethyl-2,3-butanediolato(2-)-O:O']dititanium, Ti-00091 
Tetrachlorobis(cyclopentadienyl)dinitrosyldimolybdenum, in 

Mo-00003 
Tetrachlorobis( 715-2,4-cyclopentadien-1-yl )-~o~-oxodititanium, 

Ti-00027 
Tetra-~o~-chlorobis( dichloroaluminium) [ ( 1,2,3,4,5,6-71 )-

hexamethylbenzene )titanium, Ti-00061 
Tetrachloro( 715-2,4-cyclopentadien-1-yl)niobium, Nb-00006 
Tetrachloro( 715-2,4-cyclopentadien-1-yl)tantalum, Ta-00004 
Tetrachlorodimethylniobate( 1-), Nb-00003 
Tetrachloro( I, 1-dimethylpropylidyne )tungsten( 1-), W -00004 
Tetrachloromethylniobium, Nb-00001 
Tetrachloromethyltantalum, Ta-00001 
Tetrachloromethyl( triphenylphosphine )niobium, Nb-00039 
Tetrachloro[ (I ,2,3,4,5-7J)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-y1]niobium, Nb-00016 
Tetrachloro[ ( 1,2,3,4,5-7J)-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]tantalum, Ta-00012 
Tetrachlorotetrakis( 715-2,4-cyclopentadien-1-yl )tetra -~o~-oxotetra ti­

tanium, Ti-00105 
I> Tetracyclohexyltitanium, Ti-00 127 
Tetra-r-cyclopentadienylbis[~o~-( dimethylaminato) ]dititanium, in 

Ti-00058 
Tetra-r-cyclopentadienylbis(phenylethynyl)dititanium, Ti-00 145 
Tetra-r-cyclopentadienyldi-~o~-hydrodititanium, in Ti-00037 
Tetra-r-cyclopentadienylprotactinium, see Pa-00002 
Tetra(cyclopentadienyl)titanium, see Ti-00107 
Tetradecacarbonyldimanganeseosmium, see Mn-00096 
Tetradecacarbonyldimanganeseruthenium, see Mn-00097 
Tetradecacarbonylhydrotrirhenium, Re-00064 
Tetradecacarbonylmanganeserheniumiron, see Re-00062 
Tetradecacarbonylosmiumdirhenium, see Re-00068 
Tetradecacarbonyltrimanganate( 1-), Mn-00098 
Tetraethylammonium methylpentacarbonyltungstate, in 

w -00009 
(715-Tetrahydroindenyl)titanium trichloride, see Ti-00020 
Tetraiodotetrakis(isocyanocyclohexane)uranium, see U -00067 

I>Tetraisopropylchromium, Cr-00110 
Tetrakis[~o~-(acetato-0,0') ]bis( 715-2,4-cyclopentadien-1-yl)divanad­

ium, V -00083 
Tetrakis(7J3-allyl)dirhenium, see Re-00058 
Tetrakis[~o~-(benzenethio1ato)) bis( 715- 2,4-cyclopentadien-1-

yl)divanadium, V -00114 
Tetrakis[~o~-benzoato-0:0'] bis( 715-2,4-cyclopentadien-1-yl)dititan-

ium, in Ti-00102 
Tetrakis(benzyl)tungsten, see W -00149 
Tetrakis(bicyclo[2.2.1 )-hept-1-yl)titanium, Ti-00139 
Tetrakis(bicyclo(2.2.1 )hept-1-yl)vanadium, V -00107 
Tetrakis[bis( 7J5-2,4-cyclopentadien-1-yl)hydromolybdenum) tetra li-

thium, in Mo-00040 
Tetrakis[ ( 1,2,3,4,5-7J)-1,3-bis( trimethylsilyl)-2,4-

cyclopentadien-1-yl]di-~o~-chlorodipraesodymium, in Pr-00006 
Tetrakis[ ( 1,2,3,4,5-7J )-I ,3-bis( trimethylsilylmethyl)-2,4-

cyclopentadien-1-yl)di-~o~-chlorodiytterbium, in Yb-00029 
Tetrakis(tert-butylaminato)tetramethyldimolybdenum, see 

Mo-00117 
Tetrakis( tert -butylaminato )tetramethylditungsten, see W -00131 
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Tetrakis [J£3-( carbonyl-C,C,O)) (heptacarbonyltriiron)­
tetrakis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-y1)diytterbium, Yb-00036 

Tetrakis( cyclohexylisocyanide)tetraiodouranium, U -00067 
Tetrakis( 715-2,4-cyclopentadien-1-yl) bis [J£-( l-71: 

I ,2,3,4,5-71)-2,4-cyclopentadien-1-ylidene ]dithorium, 
Th-00033 

Tetrakis( 715- 2,4-cyclopentadien-1-yl) bis [~t-( 3,3-
dimethylbutynyl)]dierbium, in Er-00012 

Tetrakis(715-2,4-cyclopentadien-l-yl)bis(2,2-
dimethylpropyl)di-J£-hYdrodizirconium, in Zr-00041 

Tetrakis( 715- 2,4-cyclopentadien-1-yl) bis [J£4-
[ methanolato( 4-)-C:C:C:O) bis( nonacarbonyltricobalt)-J£-OX­
odihafnium, Hf-00052 

Tetrakis( 715-2,4-cyclopentadien-1-yl) bis [J£4-
[ methanolato( 4-)-C:C:C: OJ bis(nonacarbonyltricobalt)-J£-OX­
odizirconium, Zr-00 113 

Tetrakis( 715- 2,4-cyclopentadien-1-yl) bis [J£-
[ methylene( diphenylphosphinidenio )methylidyne) )diuranium, 
u -00080 

Tetrakis( 715-2,4-cyclopentadien-1-yl) bis( 2-methylphenyi)-J£-OXodi­
zirconium, Zr-00108 

Tetrakis(715-2,4-cyclopentadien-I-yl)di-~t-fluorodititanium, in 
Ti-00028 

Tetrakis(715-2,4-cyclopentadien-l-yl)di-~t-iododititanium, in 
Ti-00030 

Tetrakis( 715- 2,4-cyclopentadieny I )-di-~t-methyldidys prosium, in 
Dy-00003 

Tetrakis( 715-2,4-cyclopentadien-1-yl)di-~t-methyldierbium, in 
Er-00005 

Tetrakis(715-2,4-cyclopentadien-1-yl)di-~t-methyldiholmium, in 
Ho-00003 

Tetrakis( 715-2,4-cyclopentadien-1-yl)di-~t-methyldithulium, in 
Tm-00003 

Tetrakis(715-2,4-cyclopentadien-l-yl)di-J£-methyldiytterbium, in 
Yb-00006 

Tetrakis(715-2,4-cyclopentadien-1-yl)di-~t-methyldiyttrium, in 
y -00003 

Tetrakis( 715- 2,4-cyclopentadien-1-yl )di-JL-silylenedititanium, 
Ti-00110 

Tetrakis(7J5-cyclopentadienyl)-~t-hYdridodihydridoditung­
sten(I +),see W -00130 

Tetrakis( 715-2,4-cyclopentadien-1-yl )-~t-hydrodihydroditung­
sten(I+), W -00130 

Tetrakis(715-2,4-cyclopentadien-1-yl)-~t-hYdro[~t- [( 1,2-71:2-
71)-2-naphthalenyl] )dizirconium, Zr-00 I 03 

Tetrakis(715-2,4-cyclopentadien-I-yl)neptunium, Np-00005 
Tetrakis(715-2,4-cyclopentadien-1-yl)protactinium, Pa-00002 
Tetrakis(715-2,4-cyclopentadien-1-yl) [w(2,2, 7,7-

tetramethyl-3,4,5,6-octanetetrone-03 ,05:04 ,06)) dilutetium, 
Lu-00024 

Tetrakis(715-2,4-cyclopentadien-l-yl)thorium, Th-00014 
Tetrakis(715-2,4-cyclopentadien-l-yl)uranium, U -00035 
Tetrakis [~t-( 2,6-dimethoxyphenyl-C:O) ]dichromium, Cr-00 17 5 
Tetrakis [~t-(2,6-dimethoxyphenyl)-C:O) )dimolybdenum, 

Mo-00138 
Tetrakis[~t-(2,6-dimethoxyphenyl-C:O) )divanadium, V -00112 
Tetrakis( dimethylamino)titanium, Ti-000 18 
Tetrakis(3,3-dimethyl-I-butynyl)erbate( 1-), Er-00016 
Tetrakis(3,3-dimethyl-1-butynyl)lutetate( 1-), Lu-00020 
Tetrakis(3,3-dimethyl-1-butyny1)samarate( 1-), Sm-00015 
Tetrakis( 1,1-dimethylethyl)erbate( 1-), see Er-000 13 
Tetrakis(l,1-dimethylethy1)samarate(l-), see Sm-00011 
Tetrakis( 1,1-dimethylethyl)ytterbate(I-), see Yb-00017 
Tetrakis(2,2-dimethyl-1-phenylethenyl)hafnium, see Hf-00053 
Tetrakis(2,2-dimethyl-l-phenyletheny1)titanium, see Ti-00 148 
Tetrakis(2,2-dimethyl-1-phenylethenyl)zirconium, see Zr-00114 
Tetrakis(2,6-dimethylphenyl)lutetate( I-), Lu-00023 
Tetrakis(2,6-dimethylphenyl)ytterbate( 1-), Yb-00032 
Tetrakis[ ( dimethylphosphonio) bis(methylene) )dichromium, 

Cr-00137 
Tetrakis(2,2-dimethy1propyl)chromium, Cr-00151 



Name Index Tetrakis(2,2-dimethylpropyl ... - Tricarbonyl[(2,3,4,5,6,7-1J) . .. 

Tetrakis(2,2-dimethylpropyl)hafnium, Hf-00030 
Tetrakis[2,2-dimethylpropyl)titanium, Ti-OOII3 
Tetrakis(2,2-dimethylpropyl)zirconium, Zr-00068 
Tetrakis(2,5-dimethylpyrrolyl)uranium (IV), see U -00052 

I> Tetrakis(isopropyl)chromium, see Cr-OOIIO 
T etrakis [~t-( 2-methoxyphen y 1-C: 0)] bis( 2-methox yphenyl-C, 0 )di­

rhenium, Re-00090 
Tetrakis( I,2,3,4,5-77-I-methyl-2,4-cyclopentadien-l-yl)­

bis[~t-3,3-dimethyl-l-butyn-I-yl)diytterbium, Yb-00035 
I> Tetrakis( I-methylethyl)chromium, see Cr-00 II 0 

Tetrakis(2-methyl-l-phenyl-l-propenyl)hafnium, Hf-00053 
Tetrakis(2-methyl-l-phenyl-I-propenyl)titanium, Ti-OOI48 
Tetrakis(2-methyl-l-phenyl-I-propenyl)zirconium, Zr-OOII4 
Tetrakis(2-methyl-2-phenylpropyl)chromium, Cr-OOI78 
Tetrakis(2-methyl-2-phenylpropyl)dimanganese, see Mn-OOI41 
Tetrakis(2-methyl-2-propanolato)oxotungsten, W -OOIIO 
Tetrakis(neopentyl)chromium, see Cr-OOI5I 
Tetrakis(I-norbornyl)titanium, see Ti-OOI39 
Tetrakis(norbornyl)vanadium, see V -OOI07 
Tetrakis(pentacarbonylmanganio )uranium, Mn-00 I22 
Tetrakis(phenylmethyl)hafnium, see Hf-00044 
Tetrakis(phenylmethyl)thorium, see Th-00030 
Tetrakis(phenylmethyl)titanium, see Ti-00136 
Tetrakis(phenylmethyl)tungsten, see W -OOI49 
Tetrakis(pheuylmethyl)vanadium, see V -OOI06 
Tetrakis(phenylmethyl)zirconium, see Zr-OOIOI 
Tetrakis(173-2-propenyl)dirhenium, Re-00058 
Tetrakis(773-2-propenyl)hafnium, Hf-OOOI4 
Tetrakis( 773- 2-propenyl)thorium, Th-00003 
Tetrakis(773-2-propenyl)uranium, U -OOOIO 
Tetrakis(173-2-propenyl)zirconium, Zr-00026 
Tetrakis(~t-tetramethylene )dichromate( 4-), Cr-00 136 
Tetrakis(2,4,6-trimethylphenyl)vanadate(I-), V -OOII7 
Tetrakis(2,4,6-trimethylphenyl)vanadium, V -00118 
Tetrakis [ ( trimethylsilyl )methyl] bis [~t-( trimethylsilyl)-

methylidyne ]diniobium, Nb-00046 
Tetrakis[(trimethylsilyl)methyl]chromium, Cr-00138 

I> Tetrakis( trimethylsilylmethyl)hafnium, Hf-0002I 
Tetrakis[(trimethylsilyl)methyl]luteate(I-), Lu-00015 
Tetrakis( trimethylsilylmethyl)titanium, Ti-00093 

I>Tetrakis[(trimethylsilyl)methyl]vanadium, V -00077 
Tetrakis[(trimethylsilyl)methyl]yttrate(I-), Y -00010 

I> Tetrakis(trimethylsilylmethyl)zirconium, Zr-00045 
Tetramesitylvanadate(I-), see V -00117 
Tetramesitylvanadium, see V -00118 
Tetramethylammonium methylpentacarbonyltungstate, in 

W-00009 
I> Tetramethyl[~t- [ chromato(2-)-O:O']]dithallium, Cr-00004 

I ,4-Tetramethylenebis( 775-cyclopentadienyl)titanium, see 
Ti-00073 

I, 1,2,2-Tetramethylethanediolatobis [ dichloro( 17-
cyclopentadienyl)titanium]. see Ti-00091 

Tetramethyloxorhenium, Re-00005 
Tetramethyltetrakis(trimethylphosphine)dimolybdenum, 

Mo-00097 
Tetramethyl titanate, Ti-00005 

I>Tetramethyltitanium, Ti-00006 
Tetraneopentylchromium, see Cr-00151 
Tetraneopentylhafnium, see Hf-00030 
Tetraneopentyltitanium, see Ti-00113 
Tetraneopentylzirconium, see Zr-00068 
Tetranorbornylvanadium, see V -00107 
Tetraphenyltitanium, Ti-00 124 
Tetra-2-propenyldichromium, Cr-00 I 08 
Thalliumtricarbonyl(775-cyclopentadienyl)molybdenum, see 

Mo-00015 
Thiocarbonyldicarbonyl(775-cyclopentadienyl)iodotungsten, see 

W-00020 
Thiocarbonyldicarbonyl( 775-cyclopentadienyl)tungsten( 1-), see 

w -00022 
Thiocarbonylpentacarbonyltungsten, see W -00013 

I> Thoracene, see Th-00009 
Thorium tetra benzyl, see Th-00030 

!>Titanium diphenyl, see Ti-00052 
Titanium(IV) methoxide, see Ti-00005 

!>Titanium tetramethyl, see Ti-00006 
Titanium tetraphenyl, see Ti-00124 

I>Titanocene, Ti-00035 
Titanocene bis(trifluoroacetate), see Ti-00069 
Titanocene borohydride, see Ti-00038 
Titanocene diacetate, see Ti-00071 
Titanocene diazide, see Ti-00032 
Titanocene dibromide, see Ti-00024 
Titanocene dicarbonyl, see Ti-00051 

I>Titanocene dichloride, see Ti-00026 
Titanocene difluoride, see Ti-00029 
Titanocene diiodide, see Ti-00031 
(776-Toluene )tricarbonylchromium, see Cr-00012 
p-Tolyldicyclopentadienyllutetium, see Lu-00017 
Triacetato(775-cyclopentadienyl)titanium, see Ti-00047 
Triacetoxycyclopentadienylzirconium, see Zr-00018 
Triallylchromium, see Cr-00064 
Triallyliodouranium, see U -00007 
Triallyl(pentamethylcyclopentadienyl)uranium, see U -00031 
Triallyluranium bromide, see U -00005 
Triallyluranium chloride, see U -00006 
Triallyluranium iodide, see U -00007 

I>Triallylvanadium, see V -00022 
Triamminetricarbonylmanganese( I+), Mn-00002 
Tribenzyl(77-cyclopentadienyl)zirconium, Zr-00094 
Tribenzyl(pentamethylcyclopentadienyl)thorium, Th-00036 
Tribenzyl(pentamethylcyclopentadienyl)uranium, U -00072 
Tribenzyl(piperidinyl)titanium, Ti-00 130 
Tribromobis(775-2,4-cyclopentadien-l-yl)niobium, Nb-0001 0 
Tribromo( 775-2,4-cyclopentadien-1-yl)titanium, Ti-00007 
Tribromo(775-2,4-cyclopentadien-l-yl)vanadium, V -00003 
Tribromo(175-2,4-cyclopentadien-l-yl)zirconium, Zr-00001 
Tribromo[ ( 1,2,3,3a, 7 a-77-l H -inden-1-yl] (triphenylphosphine 

oxide-O)uranium, U -00063 
Tribromomethyltitanium, Ti-00001 
Tricarbonyl(776-acetophenone)chromium, see Cr-00088 
Tricarbonyl(acetyl-7r-cyclopentadienyl)manganese, see 

Mn-00055 
Tricarbonyl(aniline)chromium, see Cr-00059 
Tricarbonylanisolechromium, see Cr-00013 
Tricarbonyl-776-anthracenechromium, see Cr-OOI40 
Tricarbonyl-776-arsabenzenemolybdenum, see Mo-OOOIO 

I> Tricarbonyibenzenechromium, see Cr-00051 
Tricarbonyl(776-benzene)manganese(I +),see Mn-00045 
Tricarbonyl(776-benzene)moiybdenum, see Mo-00023 
Tricarbonyibenzenetungsten, see W -0003I 
Tricarbonyi(776-benzyltrimethylsiiyl)chromium, Cr-OOII6 
Tricarbonyi( 776-benzyltrimethylstannane )chromium, see 

Cr-00117 
Tricarbonyl-776-bicyclo[ 6.I.O] nona-2,4,6-trienemolybdenum, see 

Mo-00062 
T ricarbonyl bis( dieth ylcarbamodithioa to-S ,S') tungsten, 

w -00086 
Tricarbonyl(carboxy-7r-cyclopentadienyl)manganese, Mn-00044 
Tricarbonyl(776-chlorobenzene)chromium, Cr-00052 
Tricarbonyl(776-chlorobenzene)manganese( I+), see Mn-00042 
Tricarbonylchlorobis(triphenylphosphine)rhenium(I + ), 

Re-00087 
Tricarbonylchlorobis(triphenyiphosphine)technetium, Tc-OOOI2 
Tricarbonylchloro( 775- 2,4-cyclopentadien-I-yl)molybdenum, 

Mo-00012 
Tricarbonylchloro( 175- 2,4-cyclopentadien-I-yl)tungsten, 

w -00019 
Tricarbonyl( chloromercury) [IL- [ ( I-77: I,2,3,4,5,6-77 )phenyl]]chrom­

ium, Cr-00051 
Tricarbonylchloronitrosyl(triphenylphosphine)tungsten, 

w -00133 
Tricarbonyl( cyano-C)(775-2,4-cyclopentadien-I-yl)vanadate( I-), 

v -OOOI8 
Tricarbonyl [ ( I,2,3,4,5-77 )-2,4-cycloheptadien-I-yl] manganese, 

Mn-00056 
Tricarbonyl[ ( I,2,3,4,5,6-77)-I,3,5-cycloheptatriene ]chromium, 

Cr-0007I 
I> Tricarbonyl [ ( 1,2,3,4,5,677 )-I ,3,5-cycloheptatriene] molybdenum, 

Mo-00033 
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Tricarbonyl [ ( I,2,3,4,5,6-77 )-I,3,5-cycloheptatriene ]tungsten, 
w -00042 

Tricarbonyl [ (2,3,4,5,6, 7-17 )-2,4,6-cycloheptatrien-I-one ]chrom­
ium, Cr-00069 



Tricarbonyl(f17-cycloheptatr ... - Tricarbonyl[(1,2,3,4,5,6-'l) ... Name Index 

Tricarbonyl(717-cycloheptatrienylium)chromium(l + ), Cr-00070 
Tricarbonyl(717-cycloheptatrienylium)molybdenum( I+), 

Mo-00032 
Tricarbonyl(717-cycloheptatrienylium)tunsten( I+), W -0004I 
Tricarbonyl( 717 -cycloheptatrienylium)vanadium, V -00023 
Tricarbonyl[ (I ,2,3,4,5-71)-2,4,6-cycloheptatrien-I-yi]manganese, 

Mn-00054 
Tricarbonyi[~L-[ (I ,2,3-71:4,5,6, 7 -71)-2,4,6-cycloheptatrien­

I-yl]]( tricarbonyliron)manganese, Mn-00087 
Tricarbonyl[ (I ,2,3,4,5-71 )-2,4-cyclohexadien-I-yl]manganese, 

Mn-00047 
Tricarbonyl[ (I ,2,3,4,5,6-71)-I ,3,5, 7 -cyclooctatetraene ]chromium, 

Cr-00085 
Tricarbonyl[ (I ,2,3,4,5,6-71)-I ,3,5, 7 -cyclooctatetraene] molyb­

denum, Mo-00047 
Tricarbonyl[ (I ,2,3,4,5,6-71 )-I ,3,5, 7 -cyclooctatetraene ]tungsten, 

w -00060 
Tricarbonyl [ (I ,2,3,4,5,6-71)-I ,3,5-cyclooctatriene] chromium, 

Cr-00090 
Tricarbonyl[ (I ,2,3,4,5,6-71)-I ,3,5-cyclooctatriene] molybdenum, 

Mo-00051 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)acetyltungsten, see 

w -00044 
Tricarbonyl('ls-2,4-cyclopentadien-I-yl)chromate( I-), Cr-00038 
Tricarbonyl-r-cyclopentadienyl( dicarbonyl-r­

cyclopentadienylferrio)moiybdenum, see Mo-00087 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl) [ dicarbonyl( 715-2,4-

cyclopentadien-I-yl)iron] molybdenum, Mo-00087 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl) [dicarbonyl( 715-2,4-

cyclopentadien-I-yl)iron ]chromium, Cr-00 I25 
I> Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( diethylthallium)molyb­

denum, Mo-00068 
I> Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( diethylthallium)tung­

sten, W -0007 5 
Tricarbonyl( 'ls-2,4-cyciopentadien-I-yl)-

( dimethylaminomethylene )vanadium, V -00044 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( dimethylarsino )tung­

sten, W -0005I 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( dimethylstilbino )tung­

sten, W -00053 
I> Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( dimethylthallium)mol­

ybdenum, Mo-00042 
I> Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( dimethylthallium)tung­

sten, w -00054 
I> Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)( diphenylthallium )tung­

sten, W -00 I26 
Tricarbonyl( 'ls-2,4-cyclopentadien-1-yl)( 712-ethene )molybde­

num(l + ), Mo-00035 
Tricarbonyl( 'ls-2,4-cyclopentadien-1-yl)( 712-ethene )tung­

sten( I+), W -00045 
Tricarbonyi('IS-cyclopentadienyl)(ethylene)tungsten( I+), see 

w -00045 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)­

(ferrocenylcarbonyl)tungsten, W -OOI21 
Tricarbonyl( 'ls-2,4-cyclopentadien-1-yl)ferrocenylmolybdenum, 

Mo-00102 
Tricarbonyl( 'Is_ 2,4-cyclopentadien-I-yl)ferrocenyltungsten, 

W -OOII3 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl )(hydrazine-N)molybde­

num(I+), Mo-00018 
Tricarbonyl-r-cyclopentadienylhydrochromium, see Cr-00041 
Tricarbonyl( 'Is_ 2,4-cyclopentadien-1-yl)hydrochromium, 

Cr-0004I 
Tricarbonyl( 'ls-2,4-cyclopentadien-I-yl)hydromolybdenum, 

Mo-00016 
Tricarbonyl( 'Is_ 2,4-cyclopentadien-I-yl) hydrotungsten, 

w -00024 
Tricarbonyl('ls-2,4-cyclopentadien-I-yl)hydrovanadate( I-), 

v -00017 
Tricarbonyl[ ( 716-2,4-cyclopentadien-1-ylidenephenylmethyl)­

benzene]tungsten, see W -00 I32 
Tricarbonyl[ [ [ (2,3,4,5-71)-2,4-cyclopentadien-I-ylidene ]­

phenylmethyl]benzene]chromium, see Cr-OOI52 
Tricarbonyl( 'Is_ 2,4-cyclopentadien-1-yl)iodomolybdenum, 

Mo-00013 
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Tricarbonyl(715-2,4-cyclopentadien-I-yl)iodotungsten, W -0002I 
Tricarbonyl[ (715-2,4-cyclopentadien-I-yl)iron] [JL· 

[ (I ,2,3,4,5-71: I ,2,3,4,5-71 )-3,4-diethyl-2,5-dihydro-2,5-
dimethyi-I ,2,5-thiadiborole )]manganese, Mn-OOI 09 

I> Tricarbonylcyclopentadienylmanganese, see Mn-00033 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl )methanesulfonyltungst­

en, W -00035 
Tricarbonyl( 1/s_ 2,4-cyclopentadien-I-yl)methylchromium, see 

Cr-00060 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl )methylmolybdenum, 

Mo-00025 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl )methyl tungsten, 

W-00034 
Tricarbony1(1/5-2,4-cyclopentadien-I-yl)methylvanadate( 1-), 

v -00021 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)molybdate( I-), 

Mo-00014 
Tricarbonyl( 1j5-2,4-cyclopentadien-I-yl)rhenium, Re-00033 
Tricarbonyl( 715-2,4-cyclopentadien-I-yl)technetium, see 

Tc-00004 
Tricarbonyl(1j5-2,4-cyclopentadien-I-yl)­

(tetracarbonylcobalt)molybdenum, Mo-00060 
Tricarbonyi( 715-2,4-cyclopentadien-I-yl )thalliummolybdenum, 

Mo-OOOI5 
Tricarbonyl( 715-2,4-cyclopentadien-I-yl )( thiocarbonyl )vanadium, 

v -OOOI9 
Tricarbonyl-r-cyclopentadienyl(trimethylgermyl)chromium, 

Cr-0009I 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl )( trimethylgermyl)molyb­

denum, Mo-00056 
Tricarbonyl( 715- 2,4-cyclopentadien-I-yl) ( trimethylgermyl)tung­

sten, W -00063 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl) ( trimethylplumbyl )molyb­

denum, Mo-00057 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( trimethylsilyl)molybde­

num, Mo-00058 
Tricarbonyl( 71 5- 2,4-cyclopentadien-I-yl)( trimethylsilyl)tungsten, 

W-00064 
Tricarbonyl-r-cyclopentadienyl( trimethylstannyl)chromium, 

Cr-00092 
Tricarbonyl( 715- 2,4-cyclopentadien-1-yl) ( trimethylstannyl)molyb­

denum, Mo-00059 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( trimethylstannyl)tung­

sten, W -00065 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)­

(triphenylphosphine)niobium, Nb-00047 
Tricarbonyl(715-2,4-cyclopentadien-I-yl)­

(triphenylphosphine)vanadium, V -00104 
Tricarbonyl( 71 5-2,4-cyclopentadien-1-yl) ( triphenylplumbyl)chromi­

um, Cr-00162 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)tungstate( 1-), 

w -00023 
Tricarbonyl(715-2,4-cyclopentadien-1-yl)vanadate(2-), V -00015 
Tricarbonyl( 715-2,4-cyclopentdien-1-yl) [ dicarbonyl( 715-2,4-

cyclopentadien-1-yl )iron) tungsten, W -00 I 02 
Tricarbonyldichloro( 715_ 2,4-cyclopentadien-1-yl)niobium, 

Nb-00008 
Tricarbonyl[ (3a,4,5,6, 7, 7 a-71)-2,3-dihydro-1 H-inden-1-ol]chrom-

ium, Cr-00099 
Tricarbonyl-716-6,6-dimethylfulvenemolybdenum, see Mo-00052 
Tricarbonyl(716-6,6-diphenylfulvene)chromium, see Cr-00152 
Tricarbonyldiphenylfulvenetungsten, see W -OOI32 
Tricarbonyl1j6-8,8-diphenylheptafulvenemolybdenum, see 

Mo-00120 
Tricarbonyl[ ( I,2,3,4,5,6-71)-7 -( diphenylmethylene )-1 ,3,5-

cycloheptatriene) molybdenum, Mo-00 120 
Tricarbonyl(diphenylmethylenecyclopentadiene)chromium, 

Cr-00152 
T ricar bony I ( di ph en y lmeth y I idenecyclopen tadiene) tungsten, 

w -00132 
Tricarbonyl [ 1,2-ethanediylbis [ diphenylphosphine ]-P ,P'] nitrosyl­

molybdenum(I+), Mo-00134 
T ricarbonyl( 712-ethene) bis( trimethylphosphine )tungsten, 

w -00066 
Tricarbonyl[ ( 1,2,3,4,5,6-71)ethenylbenzene ]molybdenum, 

Mo-00048 



Name Index Tricarbonyl(etho:xy-w--cycloh ... - Tricyclopentadienyl(butyl)u ... 

Tricarbonyl( ethoxy·'ll"·cycloheptatrienylium)chromium( 1 + ), 
Cr-00100 

Tricarbonyl [ 716-(ferrocenylbenzene) ]chromium, see Cr-00 146 
Tricarbonyl [ ( 1,2,3,4,5-77)-ferrocenyl-2,4-cyclopentadien-1-

yl]manganese, Mn-00112 
Tricarbonyl [ ( 1,2,3,4,5-77 )-1-(ferrocenylmethyl)-2,4-

cyclopentadien-1-yl] manganese, Mn-00 114 
Tricarbonyl(716-fluorobenzene)chromium, see Cr-00053 
Tricarbonyl(716-heptafulvene)chromium, see Cr-00086 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )-hexamethylbenzene )tungsten, 

W-00105 
Tricarbonylhydrobis( triphenylphosphine )manganese, Mn-00 139 
Tricarbonylhydro(716-mesitylene)vanadium, see V -00053 
Tricarbonylhydro( 716-1,3,5-trimethylbenzene )vanadium, 

v -00053 
Tricarbonyl-716-1-indanolchromium, see Cr-00099 
Tricarbonyl(mesitylene)chromium, see Cr-00103 
Tricarbonylmesitylenetungsten, see W -00071 
Tricarbonyl(methanethiolato)manganese, Mn-00005 
Tricarbonyl(methanethiolato)rhenium, Re-00004 
Tricarbonyl-( 1,2,3,4,5-77-methoxybenzene )chromium, Cr-0007 3 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )methylbenzene ]chromium, Cr-00072 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )methylbenzene ]molybdenum, 

Mo-00034 
Tricarbonyl[ ( 1,2,3,4,5,6-77)-methylbenzene]tungsten, W -00043 
Tricarbonyl[(1,2,3,4,5,6-77)methyl benzoate]chromium, Cr-00089 

I> Tricarbonyl(methylcyclopentadienyl)manganese, see Mn-00046 
Tricarbonyl(2,3,4,5-77:9 ,I 0-77·9-methylenebicyclo[ 4.2.1]­

nona-2,4,7-triene)chromium, Cr-00113 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )-7 -methylene-1,3,5-

cycloheptatriene]chromium, Cr-00086 
Tricarbonyl( 716-5-( 1-methylethylidene )-1,3-cyclopentadiene ]mo­

lybdenum, Mo-00052 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )-4-methyl-1-

phenylboratabenzene]manganese, Mn-00101 
Tricarbonyl( 1-methylpyrrole )chromium, Cr-00043 
Tricarbonyl [ (1,2,3,4,4a,8a-71 )naphthalene ]chromium, Cr-00 Ill 
Tricarbonylnitrosyl( 1,1 O-phenanthroline-N1 ,N10)tungsten(l + ), 

W-00098 
Tricarbonyl( 716-octamethylnaphthalene )chromium, Cr-00154 
Tricarbonyl( 716-octamethylnaphthalene )molybdenum, Mo-00 118 
Tricarbonyl( 716-octamethylnaphthalene )tungsten, W -00134 
Tricarbonyl(3-8-7j- [2.2]paracyclophane )chromium, Cr-00 147 
Tricarbonyl [ ( 1,2,3,4,5-77 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl) ]rhenium, Re-00061 
TricarbonyJ-716-phenanthrenechromium, Cr-00 141 
Tricarbonyl(716-phenol)chromium, Cr-00058 
Tricarbonyl[ ( 1,2,3,4,5,6-77)-7-phenyl-1,3,5-

cycloheptatriene ]chromium, Cr-00 131 
Tricarbonyl[ 1-( 776-phenyl)ethanone ]chromium, Cr-00088 
Tricarbonyl[ ( 1,2,3,4,5,6-77 )-7 -( l-phenylethy1idene )-1,3,5-

cycloheptatriene]tungsten, W -00115 
Tricarbonyl(phenylferrocene )chromium, Cr-00146 
Tricarbonyl(8-phenyl-8-methylheptafulvene)tungsten, see 

w -00115 
Tricarbonyl-1r-pyrrolylmanganese, Mn-00022 
Tricarbonyl(776·styrene)molybdenum, see Mo-00048 
Tricarbonyl [ ( 4a,5,6, 7 ,8,8a-71 )-1,2,3,4-tetrahydro-1-

naphthalenol]chromium, Cr-00115 
Tricarbonyl-716-1-tetralolchromium, see Cr-00115 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )-1,3,5, 7 -tetramethyl-1,3,5, 7-

cyclooctatetraene ]chromium, Cr-00 127 
Tricarbonyl( 776-1,3,5, 7 -tetramethyl-1,3,5, 7-

cyclooctatetraene )molybdenum, Mo-00090 
Tricarbonylthiophenechromium, Cr-00030 
Tricarbonyl(716-toluene)chromium, see Cr-00072 
Tricarbonyl(716-toluene)molybdenum, see Mo-00034 
Tricarbonyltoluenetungsten, see W -00043 
Tricarbonyltrichlororhenate(2-), Re-00002 
Tricarbonyl[( 1,1 0,11,12,13,14-77)-tricyclo[8.2.2.24•7]-

hexadeca-4,6,10,12,13,15-hexaene]chromium, see Cr-00147 
Tricarbony1tri-p.-hydro(nonacarbonyldi-p.-hydrotriosmium)rhen­

ium, Re-00049 
Tricarbonyltrihydro[ 1,2-phenylenebis [ dimethylarsine 1-

As,As']vanadium, V -00061 
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Tricarbonyl [ ( 1,2,3,4,5,6-77 )-1,3,5-trimethylbenzene ]chromium, 
Cr-00103 

Tricarbonyl-1,3,5-trimethylbenzenemolybdenum, see Mo-00064 
Tricarbonyl[ ( 1,2,3,4,5,6-77 )-1,3,5-trimethylbenzene ]tungsten, 

w -00071 
Tricarbonyl[trimethyl(716-phenyl)methylsilane]chromium, see 

Cr-00116 
Tricarbonyl( trimethylphenylstannane )chromium, Cr-00 I 06 
Tricarbonyl(trimetLylphenylstannane)molybdenum, see 

Mo-00067 
Tricarbonyl( 716-trimethylsilylbenzene )chromium, see Cr-00 I 05 
Tricarbonyl( trimethylstannylbenzene )chromium, see Cr-001 06 
Tricarbonyl(716-trimethylstannylbenzene)molybdenum, 

Mo-00067 
Tricarbonyl(776·2,4,6-triphenylphosphabenzene)chromium, see 

Cr-00161 
Tricarbonyl [ ( 1,2,3,4,5,6-77 )-2,4,6-triphenylphosphorin]chrom-

ium, Cr-00161 
Tricarbonyltris(acetonitrile)molybdenum, see Mo-00026 
Tricarbonyltris( cyanomethane )manganese( I+), see Mn-00050 
Tricarbonyltris(isocyanomethane)manganese(l + ), Mn-00049 
Tricarbonyltris(methylisocyanide)manganese( 1 +),see 

Mn-00049 
Tricarbonyltris(phosphine )chromium, Cr-0000 I 
Tricarbonyltris( trimethylphosphine )chromium, Cr-001 09 
Tricarbonyl(716-tropone)chromium, see Cr-00069 
Tricarbonyltropyliumchromium( 1 + ), see Cr-00070 
Tricarbonyl(717-tropylium)molybdenum(l +),see Mo-00032 
Tricarbonyl(717-tropylium)tunsten(l +),see W -00041 
Tricarbonyl(tropylium)vanadium, see V -00023 
Trichlorobis( 717- 2,4,6-cycloheptatrien-1-yl)dimolybdenum, 

Mo-00081 
Trichloro( 715-2,4-cyclopentadien-1-yl)-

bis(triphenylphosphine oxide-O)uranium, U -00078 
Trichloro(715·2,4-cyclopentadien-1-yl)hafnium, Hf-00001 
Trichloro( ~-2,4-cyclopentadien-1-yl)titanium, Ti-00009 
Trich1oro(715·2,4-cyclopentadien-1-yl)vanadium, V -00005 
Trichloro( 715-2,4-cyclopentadien-1-yl)zirconium, Zr-00002 
Trichlorodimethylniobium, Nb-00002 
T richloro( 2,2-dimethylpropylidene) bis( trimethylphosphine )tanta­

!urn, Ta-00015 
Trichloro( 1,1-dimethylpropylidyne )( triethylphosphine 

oxide-O)tungsten, W -00067 
Trichlorodimethyltantalum, Ta-00002 
Trich1oro( 712-ethene) bis( trimethylphosphine )tantalum, Ta -00008 
Trichloroethyltitanium, Ti-00003 
Tri-p.-chlorohexakis[ ( 1,2,3,4,5-77 )-1,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]triuranium, in U -00037 
Tri-p.-chlorohexakis(phenylmethyl)trirhenium, see Re-00089 
Trichloro[ ( 1,2,3,4,5-77 )-1-methyl-2,4-cyclopentadien-1-yl]uran-

ium, U -00003 
Trichloro(2-methyl-l-phenyl-l-propenyl)titanium, Ti-00036 
Trichloromethyltitanium, Ti-00002 
Trichloro(pentafluorophenyl)titanium, Ti-00012 
Trichloro[ ( 1,2,3,4,5-77 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]hafnium, Hf-00008 
Trichloro[ ( 1,2,3,4,5-77 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]titanium, Ti-00040 
Trichloro[ ( 1,2,3,4,5-77 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]zirconium, Zr-00014 
Trichloro( 1-phenyl-2,2-dimethylethenyl)titanium, see Ti-00036 
Trichloro(phenylmethylidene) bis( trimethylphosphine )tantalum, 

see Ta-00023 
Trichloro(715·tetrahydroindenyl)titanium, Ti-00020 
Trichlorotrimethylniobate( 1-), Nb-00005 
Trichloro(trimethylsilylmethyl)titanium, Ti-00004 
Tricyclopentadienylallyluranium, see U -00024 
Tricyclopentadienylamericium, see Am-00001 
Tricyclopentadienylbenzyluranium, see U -00043 
Tricyclopentadienylberkelium, see Bk-00001 
Tricyclopentadienylbutylthorium, see Th-00012 
Tricyclopentadienyl(sec-butyl)uranium, see U -00030 
Tricyclopentadienyl(butyl)uranium(IV), see U -00029 



Tricyclopentadienyl-tert-bu ... - Tris(1J5-2,4-cyclopentadien- ... Name Index 

Tricyclopentadienyl-tert-butyluranium(IV), see U -00028 
Tricyclopentadienylcalifornium, see Cf-00001 
Tri-1r-cyclopentadienylcerium, see Ce-00003 
Tricyclopentadienylcerium chloride, see Ce-00004 
Tricyclopentadienylcurium, see Cm-00001 
Tricyclopentadienyldysprosium, see Dy-00004 
Tricyclopentadienylerbium, see Er-00011 
Tricyclopentadienyleuropium, see Eu-00004 
Tri-11"-cyclopentadienylgadolinium, see Gd-00004 
Tricyclopentadienylholmium, see Ho-OOOOS 
Tri-11"-cyclopentadienyllanthanum, see La-00004 
Tricyclopentadienyllutetium, see Lu-000 12 
Tricyclopentadienyl-171-2-methylallyluranium(IV), see U -00026 
Tricyclopentadienyl-4-methylbenzyluranium, see U -00048 
Tricyclopentadienylmethyluranium, see U -00020 
Tri-11"-cyclopentadienylneodymium, see Nd-00004 
Tricyclopentadienylneopentylthorium, see Th-000 IS 
Tricyclopentadienylneopentyluranium(IV), see U -00036 
Tricyclopentadienylneptunium chloride, see Np-00001 
Tricyclopentadienylneptunium fluoride, see Np-00002 
Tricyclopentadienylphenylcerium, see Ce-00008 
Tricyclopentadienylphenylethynyluranium(IV), see U -00047 
Tricyclopentadienylplutonium, see Pu-00002 
Tricyclopentadienylplutonium chloride, see Pu-00001 
Tri-11"-cyclopentadienylpraseodymium, see Pr-00003 
Tricyclopentadienylpromethium, see Pm-00001 
Tri-11"-cyclopentadienylsamarium, see Sm-00009 
Tricyclopentadienylscandium, see Sc-OOOOS 
Tricyclopentadienylterbium, see Tb-00002 
Tricyclopentadienylthorium, see Th-00008 
Tricyclopentadienylthorium fluoride, see Th-00006 
Tricyclopentadienylthorium iodide, see Th-00007 
Tricyclopentadienylthulium, see Tm-00004 
Tricyclopentadienyluranium, see U -000 IS 
Tricyclopentadienyluranium acetylide, see U -00022 
Tricyclopentadienyluranium bromide, see U -00012 
Tricyclopentadienyluranium fluoride, see U -00016 
Tricyclopentadienyluranium iodide, see U -00014 
Tricyclopentadienyluranium thiocyanate, see U -00017 
Tricyclopentadienylytterbium, see Yb-000 13 
Tri-11"-cyclopentadienylyttrium, see Y -00006 
Tridecacarbonyltrihydromanganesetriosmium, Mn-00086 
Tridecacarbonyltrihydrorheniumtriosmium, Re-00060 
N,N,N-Triethylethanaminium(l +) pentacarbonylmethyltungs-

tate(l- ), in W -00009 
Triindenyldysprosium, Dy-00006 
Triindenylgadolinium, Gd-00008 
Triindenyllanthanum, La-00006 
Triindenylsamarium, Sm-000 17 
Triindenylterbium, Tb-OOOOS 
Triindenylthorium chloride, see Th-00028 
Triindenyluranium chloride, see U -00062 
Triindenylytterbium, Yb-00030 
Triisopropoxyphenyltitanium, see Ti-00083 
Trimanganesetetradecacarbonyl( 1-), see Mn-00098 
Trimesitylvanadium, see V -OOIOS 
(176-l,3,S-Trimethylbenzene)tricarbonylchromium, see Cr-001 03 
( 176-l ,3,S-Trimethylbenzene )tricarbonylmolybdenum, Mo-00064 
Tri(methylcyclopentadienyl)neodymium, see Nd-00006 
Trimethyldichloro(2,2'-bipyridyl)tantalum, see Ta-00020 
Trimethyldichloroniobium, see Nb-00004 
Trimethyldichlorotantalum, see Ta-00003 
Trimethylgermyltricarbonyl( 175-cyclopentadienyl )molybdenum, 

see Mo-OOOS6 
N ,N ,N-Trimethylmethanaminium( I+) pentacarbonylmeth­

yltungstate( 1-), in W -00009 
[Trimethyl( 176-phenyl)silane )tricarbonylchromium, Cr-00 1 OS 
(Trimethylplumbyl)( cyclopentadienyl )tricarbonylmolybdenum, 

see Mo-OOOS7 
(Trimethylplumbyl)pentacarbonylmanganese, see Mn-00038 
(Trimethylplumbyl)pentacarbonylrhenium, see Re-0003S 
Trimethylsilylmanganese pentacarbonyl, see Mn-00039 
(Trimethylsilylmethyl)dicyclopentadienyllutetium, see Lu-00011 

T rimethylsilyltricarbonyl ( 175-cyclopentadicnyl) molybdenum, see 
Mo-OOOS8 

T ri meth y lstann yl tri carbon y I ( 175 -cyclopen tadien y I) mo I y bden urn, 
see Mo-OOOS9 

Trimethyltrichloroniobate( 1-), see Nb-OOOOS 
Trineopentyl(77-Pentamethylcyclopentadienyl)zirconium, see 

Zr-00090 
(Tri phenylplumbyl) ( cyclopentadieny I )tricarbonylchromi urn, see 

Cr-00162 
Triphenylscandium, Sc-00006 
Triphenylstannylvanadium hexacarbonyl, see V -00096 
( T -4 )Triphenyl(P ,P ,P-triphenylphosphineimidato-N)-

phosphorus( I+) pentacarbonylmethylchromatc( 1-), in 
Cr-00024 

Triphenyltris( tetrahydrofuran)chromium, Cr-00 171 
Triphenylyttrium, Y -00011 
Tris(acetato-0)(775-2,4-cyclopentadien-1-yl)titanium, Ti-00047 
Tris(acetato )( 71-cyclopentadienyl)zirconium, Zr-000 18 
Tris(acetonitrile )tricarbonylmanganese( I+), Mn-OOOSO 
Tris( acetonitrile )tricarbonylmolybdenu m, M o-00026 
Tris(acetonitrile)tricarbonylrhenium( I+), Re-00038 
Tris(7r·allyl)chromium, see Cr-00064 
Tris(7r-allyl)uranium bromide, see U -00005 
Tris(7r-allyl)uranium chloride, see U -00006 
Tris(benzylcyclopentadienyl)uranium(IV) chloride, see U -0007S 
Tris[bis(triethylsilyl)methyl]chloroytterbate(l-), Yb-00025 
Tris[bis(trimethylsilyl)methyl]chlorohafnium, Hf-00032 
Tris [bis( trimethylsilyl )methyl] chlorozirconi urn, Zr-00070 
Tris[bis(trimethylsilyl)methyl]scandium, Sc-00008 
Tris[bis(trimethylsilyl)methyl]titanium, Ti-00114 
Tris[bis(trimethylsilyl)methyl)vanadium, V -00089 
Tris[bis(trimethylsilyl)methyl]yttrium, Y -00013 
Tris(174-l ,3-butadiene)molybdenum, Mo-00070 
Tris( 174-I ,3-butadiene )tungsten, W -00079 
Tris[(3,4-17)-3-buten-2-one-O]tungsten, W -00078 
T ris( tert -bu toxy) ( 2,2-di methyl propy lidene )tan tal urn, see 

Ta-00032 
Tris( I ,3,5, 7 -cyclooctatetraene) bis( tetrahydrofuran)dierbium, 

Er-00018 
Tris( I ,3,S, 7 -cyclooctatetraene )bis( tetrahydrofuran)dilanthanum, 

La-00007 
Tris( I ,3,5, 7 -cyclooctatetraene )dicerium, Ce-00009 
Tris(cyclooctatetraene)dichromium, see Cr-00159 
Tris(cyclooctatetraene)dimolybdenum, see Mo-00 123 
Tris( I ,3,5, 7 -cyclooctatetraene )dititanium, Ti-00 126 
Tris(175-2,4-cyclopentadien-l-yl)americium, Am-00001 
Tris(2,4-cyclopentadien-l-yl)ammineytterbium, in Yb-000 13 
Tris( 175-2,4-cyclopentadien-1-yl) berkelium, Bk-0000 I 
Tris(175-2,4-cyclopentadien-l-yl)californium, Cf-00001 
Tris(715-2,4-cyclopentadien-l-yl)cerium, Ce-00003 
Tris(175-2,4-cyclopentadien-1-yl)curium, Cm-0000 I 
Tris(cyclopentadienyl)cyanouranium, see U -00018 

I> Tris( 77 5-2,4-cyclopentadien-1-yl)[JL- [ ( I-71: I ,2,3,4,5-77 )-2,4-
cyclopentadicn-1-y1idene) ]dititanium(Ti-Ti), see Ti-001 04 

Tris( 175-cyclopentadienyl)diisothiocyanatouranate( IV), U -00021 
Tris(715-2,4-cyclopentadien-1-yl)( I, 1-dimethylethyl)uranium, see 

u -00028 
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Tris( 775-2,4-cyclopentadien-1-yl)-
[ ( dimethylphenylphosphoranylidene )methyl)) uranium, 
u -00051 

Tris( 175-2,4-cyclopentadien-1-yl)( 2,2-dimethylpropyl)thorium, 
Th-00015 

Tris( 775-2,4-cyclopentadien-1-yl)( 2,2-dimethylpropyl)uranium, 
u -00036 

Tris(175-2,4-cyclopentadien-l-yl)dysprosium, Dy-00004 
Tris(715-2,4-cyclopentadien-1-yl)erbium, Er-000 11 
Tris( 775-2,4-cyclopentadien-1-yl)ethynyluranium, U -00022 
Tris( 175-2,4-cyclopentadien-1-yl)europium, Eu-00004 
Tris(175-2,4-cyclopentadien-l-yl)ferrocenyluranium, U -00057 
Tris(715-2,4-cyclopentadien-1-yl)fluorouranium, U -00016 
Tris(175-2,4-cyclopentadien-l-yl)gadolinium, Gd-00004 
Tris(715-2,4-cyclopentadien-l-yl)holmium. Ho-00005 



Name Index Tris(2,4-cyclopentadien-1-y ... - Zirconocene bis(borohydride) 

Tris(2,4-cyclopentadien-1-yl)isocyanocyclohexanedysprosium, in 
Dy-00004 

Tris(2,4-cyclopentadien-l-yl)isocyanocyclohexaneerbium, in 
Er-00011 

Tris( 715- 2,4-cyclopentadien-1-yl )isocyanocyclohexaneholmium, in 
Ho-00005 

Tris( 715-2,4-cyclopentadien-1-yl)isocyanocyclohexanelutetium, in 
Lu-00012 

Tris(715-2,4-cyclopentadien-1-yl)isocyanocyclohexaneterbium, in 
Tb-00002 

Tris(2,4-cyclopentadien-l-yl)isocyanocyclohexanethulium, in 
Tm-00004 

Tris(715-2,4-cyclopentadien-1-yl)isocyanocyclohexaneuranium, in 
u -00015 

Tris( 715- 2,4-cyclopentadien-1-yl )isocyanocyclohexaneytterbium, 
in Yb-00013 

Tris(715-2,4-cyclopentadien-1-yl)lanthanum, La-00004 
Tris(715-2,4-cyclopentadien-1-yl)lutetium, Lu-000 12 
Tris(715-2,4-cyclopentadien-l-yl)-

[(methyldiphenylphosphoranylidene)acetyl]uranium, 
u -00070 

I> Tris(715-2,4-cyclopentadien-l-yl)­
(methyldiphenylphosphoranylidenemethyl)uranium, U -00069 

[Tris(715-2,4-cyclopentadien-l-yl)] [ ( 4-methylphenyl)methyl]urani­
um, U -00048 

Tris(715-2,4-cyclopentadien-1-yl)(2-methyl-l-propenyl)uranium, 
u -00026 

Tris(715-2,4-cyclopentadien-l-yl)( 1-methylpropyl)uranium, 
u -00030 

Tris(715-2,4-cyclopentadien-l-yl)methylthorium, Th-0001 0 
Tris(715-2,4-cyclopentadien-1-yl)methyluranium, U -00020 
Tris(715-2,4-cyclopentadien-1-yl)neodymium, Nd-00004 
Tris( 715- 2,4-cyclopentadien-1-yl)( nicotine )plutonium, in 

Pu-00002 
Tris( 715- 2,4-cyclopentadienyl )(nicotine )uranium, in U -00015 
Tris( 715- 2,4-cyclopentadien-l-yl)-JL3-nitrosyltri-JL-nitrosyltrimanga­

nese, Mn-00104 
Tris(715-2,4-cyclopentadien-1-yl)phenylcerium, Ce-00008 
Tris( 715- 2,4-cyclopentadien-1-yl) (phenylethynyl)uranium, 

u -00047 
Tris(715-2,4-cyclopentadien-l-yl)(phenylmethyl)uranium, see 

u -00043 
Tris( 715- 2,4-cyclopentadien-1-yl)plutonium, Pu-00002 
Tris( 71-5-2,4-cyclopentadien-1-yl)praseodymium, Pr-00003 
Tris(715-2,4-cyclopentadien-1-yl)promethium, Pm-00001 
Tris( 715-2,4-cyclopentadien-1-yl)-2-propenyluranium, U -00024 
Tris(715-2,4-cyclopentadien-1-yl)samarium, Sm-00009 
Tris(715-2,4-cyclopentadien-1-yl)scandium, Sc-00005 
Tris( 715- 2,4-cyclopentadien-1-yl )terbium, Tb-00002 
Tris(715-2,4-cyclopentadienyl)tetrahydrofuranplutonium, in 

Pu-00002 
Tris(715-2,4-cyclopentadien-1-yl)tetrahydrofuranytterbium, in 

Yb-00013 
Tris( 715- 2,4-cyclopentadien-1-yl) ( thiocyanato-N)uranium, 

u -00017 
Tris( 715- 2,4-cyclopentadien-1-yl )thorium, Th-00008 
Tris(715-2,4-cyclopentadien-l-yl)thulium, Tm-00004 
Tris(71-cyclopentadienyl)titanium, see Ti-00079 
Tris(715-2,4-cyclopentadien-1-yl)triphenylphosphineytterbium, in 

Yb-00013 
Tris(715-2,4-cyclopentadien-1-yl)uranium, U -00015 
Tris(cyclopentadienyl)uranium chloride, see U -00013 
T ris( 715- 2,4-cyclopentadien -1-y I) ytterbi urn, Yb-000 13 
Tris(715-2,4-cyclopentadien-1-yl)yttrium, Y -00006 
Tris(diethylamido)ethylvanadium, V -00066 
Tris(diethylamido)methyltitanium, see Ti-00068 
Tris( diethylaminato )ferrocenyltitanium, Ti-00 120 
Tris( diethylaminato )methyltitanium, Ti-00068 
[Tris( diethylamino )titanium] ferrocene, see Ti-00 120 
Tris(diethyl ether)methylphenylzirconium, Zr-00059 
Tris(dimethylamido)methyltitanium, see Ti-00014 
Tris( dimethylamido) ( trimethylsilylmethyl)titanium, Ti-00043 
Tris(dimethylaminato)methyltitanium, Ti-00014 

Tris(2-dimethylaminobenzyl)scandium, see Sc-000 14 
Tris[2- [ ( dimethylamino )methyl] phenyl-C,N] scandium, 

Sc-00013 
I> Tris[ [2-( dimethylamino )phenyl] methyl-C,N] chromium, 

Cr-00166 
[Tris(2-( dimethylamino )phenyl] methyl-C ,N)scandium, 

Sc-00014 
Tris [ ( 1,2,3,4,5-71 )-2,4-dimethyl-2,4-pentadienyl] neodymium, 

Nd-00009 
I> Tris(2,4-dimethylpentadienyl)uranium, U -00041 

Tris [ ( dimethylphosphinidenio )his( methyene) ]lutetium, Lu-00008 
Tris [ ( dimethylphosphinidenio )his( methylene) ]lanthanum, 

La-00002 
Tris(2,2-dimethylpropyl)(2,2-dimethylpropylidene)tantalum, 

Ta-00035 
Tris(2,2-dimethylpropyl) [ ( 1,2,3,4,5-71)-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]zirconium, Zr-00090 
Tris(N-ethylethanaminato)ferrocenyltitanium, see Ti-00120 
Tris(3-hexyne)dierbium, Er-00015 
Tris(hydridomanganese tetracarbonyl), see Mn-00074 
Tris(715-indenyl)butylthorium, see Th-00035 
Tris(I ,2,3,3a, 7 a-71)-IH-inden-l-yldysprosium, see Dy-00006 
Tris(I ,2,3,3a,7a-71)-IH-inden-1-ylgadolinium, see Gd-00008 
Tris(I ,2,3,3a, 1a-71)-l H-inden-1-yllanthanum, see La-00006 
Tris[ ( 1,2,3,3a, 1a-71)-IH -indenyl]methylthorium, Th-00029 
Tris[ (I ,2,3,3a, 7a-71)-IH-inden-l-yl] methyluranium, U -00066 
Tris(I ,2,3,3a,7a-71)-IH-inden-1-ylsamarium, see Sm-00017 
Tris(I ,2,3,3a,7a-71)-1H-inden-1-ylterbium, see Tb-00005 
Tris(I ,2,3,3a, 7a-71)-1 H-inden-1-ylytterbium, see Yb-00030 
Tris[ ( 1,2,3,4,5-71)-1-methyl-2,4-cyclopentadien-1-yl]neodymium, 

Nd-00006 
Tris(N-methylmethanaminato)[(trimethylsilyl)methyl]titanium, 

see Ti-00043 
Tris(2-methyl-1-propenyl) [ ( 1,2,3,4,5-71)-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]uranium, U -00046 
Tris(methyl vinyl ketone)tungsten, see W -00078 
Tris(neopentyl)neopentylidenetantalum, see Ta-00035 
Tris(phenylethynyl)scandium, Sc-00011 
Tris(phenylmethyl)-1-piperidinyltitanium, see Ti-00130 
Tris(713-2-propenyl)chromium, Cr-00064 

I>Tris(713-2-propenyl)vanadium, V -00022 
Tris(8-quinolinolato)cyclopentadienylhafnium, see Hf-00048 
Tris(8-quinolinolato )cyclopentadienylzirconium, see Zr-00 105 
Tris( tetracarbonylcobalto )erbium, Er-00006 
Tris( tetrahydrofuran)tris [ ( trimethylsilyl)methyl] erbium, in 

Er-00008 
Tris(I,4,7-trimethylindenyl)thorium chloride, see Th-00037 
Tris(I,4,7-trimethylindenyl)uranium chloride, see U -00076 
Tris(2,4,6-trimethylphenyl)vanadium, V -00105 
Tris[(trimethylsilyl)methyl]erbium, Er-00008 
Tris[(trimethylsilyl)methyl]terbium, Tb-00001 
Tris[(trimethylsilyl)methyl]ytterbium, Yb-00010 
(T-4)Triphenyl(P,P,P-triphenylphosphineimidato-N)-

phosphorus( I+) pentacarbonylmethyltungstate( 1-), in 
W-00009 

Tungsten carbonyl, W -00014 
Tungsten hexacarbonyl, see W -00014 

I> Tungsten hexamethyl, see W -00011 
Tungsten tetrabenzyl, see W -00149 
U ranocene, U -00019 

I> Vanadium carbonyl, see V -00013 
I> Vanadium hexacarbonyl, V -00013 

Vanadium tetrabenzyl, see V -00106 
Vanadocene, see V -00033 
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V anadocene carbonyl, see V -00040 
Vanadocene chloride, see V -00029 
Vanadocene dichloride, see V -00030 
Vanadocene dicyanide, see V -00049 
Vanadocene iodide, see V -00031 
Vanadocene oxychloride, see V -00028 
Vanadocene pentasulfide, see V -00032 
Ytterbocene, see Yb-00005 
Yttrium triphenyl, see Y -00011 
Zirconium tetra benzyl, see Zr-00101 
Zirconocene acetate chloride, see Zr-00023 
Zirconocene bis(borohydride), see Zr-00015 



Zirconocene bis(diethylamide)- Zirconocene hydridochloride 

Zirconocene bis(diethylamide), see Zr-00053 
Zirconocene bis(dimethylamide), see Zr-00036 
Zirconocene bis( diphenylketimide ), see Zr-00 II 0 
Zirconocene bis(phenylacetylide), see Zr-00092 
Zirconocene bis(trifluoroacetate), see Zr-00032 
Zirconocene diallyl, see Zr-00044 
Zirconocene dibenzyl, see Zr-00085 
Zirconocene dibromide, see Zr-00006 
Zirconocene dicarbonyl, see Zr-00021 

I> Zirconocene dichloride, see Zr-00007 
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Zirconocene dicyana te, see Zr-000 19 
Zirconocene difluoride, see Zr-00008 
Zirconocene dihydride, see Zr-00012 
Zirconocene diiodide, see Zr-00009 
Zirconocene dimethoxide, see Zr-00024 
Zirconocene dimethyl, see Zr-00025 
Zirconocene dineopentyl, see Zr-00064 
Zirconocene diphenyl, see Zr-00073 
Zirconocene dithiocyanate, see Zr-00020 
Zirconocene hydridochloride, see Zr-00011 

Name Index 



Molecular Formula Index 

CHJBr3Ti 
Tribromomethyltitanium, Ti-0000 I 

CH3CI]Ti 
Trichloromethyltitanium, Ti-00002 

CH3CltNb 
Tetrachloromethylniobium, Nb-OOOOI 

CH3CI4Ta 
Tetrachloromethyltantalum, Ta-00001 

CH30~e 
Methyltrioxorhenium, Re-OOOOI 

CMnN304 
Carbonyltrinitrosylmanganese, Mn-0000 I 

C:zO:zNO~e 
Dicarbonyldichloronitrosylrhenium, in Re-00003 

C:zHsCIJTi 
Trichloroethyltitanium, Ti-00003 

C1H~I~b 
Trichlorodimethylniobium, Nb-00002 

C1H~3Ta 
Trichlorodimethyltantalum, Ta-00002 

C:zHANb9 

Tetrachlorodimethylniobate( I-), Nb-00003 

C3ChO~e99 
Tricarbonyltrichlororhenate(2-), Re-00002 

C3Csa3o~e 
Tricarbonyltrichlororhenate(2-); Di-Cs salt, in Re-00002 

CJII,cl:zNb 
Dichlorotrimethylniobium, Nb-00004 

CJ1190:zTil 
Dichlorotrimethyltantalum, Ta-00003 

CJII,CI3Nb9 

Trichlorotrimethylniobate( I-), Nb-00005 

CJfi,CrO~J 
Tricarbonyltris(phosphine)chromium, Cr-OOOOI 

CJ11,MnN303• 
Triamminetricarbonylmanganese( I+), Mn-00002 

C,.BrMn04 
Bromotetracarbonylmanganese, in Mn-00027 

C..SrzMn049 

Dibromotetracarbonylmanganate( I-), Mn-00003 

C40Mn04 
Tetracarbonylchloromanganese, in Mn-00028 

C4CIO.,Re 
Tetracarbonylchlororhenium, in Re-00031 

C40zMn049 

Tetracarbonyldichloromanganate( I-), Mn-00004 

C~:zMo04 
Tetracarbonyldichloromolybdenum, in Mo-00008 

CAN:zO~ez 
Tetracarbonyldi-!J.-chlorodichlorodinitrosyldirhenium, Re-00003 

C4CrN~04 
I>Tetracarbonylchromate(4-); Tetra-Na salt, in Cr-00002 

C4Cr04eeee 
Tetracarbonylchromate( 4-), Cr-00002 

C~JMnO~ 
Tricarbonyl(methanethiolato)manganese, Mn-00005 

C~30~eS 
Tricarbonyl(methanethiolato)rhenium, Re-00004 

C~rO,.P:z 
Tetracarbonylbis(phosphine )chromium, Cr-00003 

C~ua~iTi 
Trichloro(trimethylsilylmethyl)titanium, Ti-00004 

C~uOsSiW 
Pentachloro[(trimethylsilyl)methyl]tungsten, W -00001 

C~uCr04Th 
I> Tetramethyl[w[chromato(2-)-O:O']]dithallium, Cr-00004 

C~uORe 
Tetramethyloxorhenium, Re-00005 

C~u04Ti 
Tetramethyl titanate, Ti-00005 

C~uTi 
I> Tetramethyltitanium, Ti-00006 

C~nBtsCI:zU99 
Dichlorobis[(7 ,8,9,IO,ll-!7)undecahydro-7,8-

dicarbaundecaborato]uranate(2-), U -OOOOI 

C,.IMn04 
Tetracarbonyliodomanganese, in Mn-00040 

C,.l~4e 
Tetracarbonyldiiodomanganate( 1-), Mn-00006 

C~NOs 
Tetracarbonylnitrosylmanganese, Mn-00007 

C~Na304 
Tetracarbonylmanganate(3-); Tri-Na salt, in Mn-00008 

c~4eee 

Tetracarbonylmanganate( 3-), Mn-00008 

C~oN~04 
I>Tetracarbonylmolybdate(4-); Tetra-Na salt, in Mo-OOOOI 
c~o04eeee 

Tetracarbonylmolybdate( 4-), Mo-00001 

c~~o4w 
I> Tetracarbonyltungstate( 4-); Tetra-Na salt, in W -00002 

c4o4weeee 
Tetracarbonyltungstate( 4-), W -00002 

CsAsFt;MnO,S 
Pentacarbonyl(sulfur dioxide-S)manganese( I+); Hexafluoroar­

senate, in Mn-OOOI5 
CsAsF~ReS 

Pentacarbonyl(sulfur dioxide-S)rhenium( I+); Hexafluoroar­
senate, in Re-00013 

CsBrCr0s9 

Bromopentacarbonylchromate( I-), Cr-00005 

CsBrMnOs 
Bromopentacarbonylmanganese, Mn-00009 

CsBrOsRe 
Bromopentacarbonylrhenium, Re-00006 

CsBrOsTc 
Bromopentacarbonyltechnetium, Tc-0000 I 

CsCIMnOs 
Pentacarbonylchloromanganese, Mn-000 I 0 

CsOOsRe 
Pentacarbonylchlororhenium, Re-00007 

CsOOsTc 
Pentacarbonylchlorotechnetium, Tc-00002 

Cs03NO~e1 
Pentacarbonyltri-!J.-chloronitrosyldirhenium, Re-00008 

CsCrCIOs9 

Pentacarbonylchlorochromate( I-), Cr-00006 
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CsCrCs~s 
Pentacarbonylchromate(2-); Di-Cs salt, in Cr-00008 

CsCriOs9 

Pentacarbonyliodochromate( 1-), Cr-00007 

CsCrNa:zOs 
Pentacarbonylchromate(2-); Di-Na salt, in Cr-00008 

CsCrOsee 
Pentacarbonylchromate(2-), Cr-00008 

CsFJO..ReS 
Tetracarbonyl( trifluoromethanethiolato )rhenium, Re-00009 

CsHCr069 

Pentacarbonylhydroxychromate( 1-), Cr-00009 

CsHMnOs 
I> Pentacarbonylhydromanganese, Mn-000 II 

CsHOsRe 
Pentacarbonylhydridorhenium, Re-000 I 0 

CsH~sCrOs 
(Arsine )pentacarbonylchromium, Cr-000 I 0 

CsH~rNOs 
Amminepentacarbonylchromium, Cr-00011 

CsH~sP 
Pentacarbonyl(phosphine)chromium, Cr-000 12 

CsH~rOsSb 
Pentacarbonyl(stibine )chromium, Cr-000 13 

CsH~nO..S 
Tetracarbonyl(methanethiolato )manganese, Mn-000 12 

CsH~NaOsV 
Amminepentacarbonylvanadate(J-); Na salt, in V -00001 

CsH~OsV9 
Amminepentacarbonylvanadate(J-), V -00001 

CsH4CrN:zOs 
Pentacarbonyl(hydrazine-N)chromium, Cr-00014 

Csii_.F~P 
Pentacarbonyl-1 ,3-dioxalan-2-ylidenemanganese( I+); Hexaflu­

orophosphate, in Mn-00030 

CsllsBr~V 
Dibromo('q5-2,4-cyclopentadien-l-yl)oxovanadium, V -00002 

CsHsBr3Ti 
Tribromo( 715-2,4-cyclopentadien-1-yl)titanium, Ti-00007 

CsHsBr3V 
Tribromo(715-2,4-cyclopentadien-l-yl)vanadium, V -00003 

CsHsBrJZr 
Tribrom0(715-2,4-cyclopentadien-l-yl)zirconium, Zr-00001 

CsHsCJCrN:zO:z 
Chloro( 715-2,4-cyclopentadien-1-yl)dinitrosylchromium, 

Cr-00015 

CsllsCJMoN20 2 
Chloro( ,s.2,4-cyclopentadien-l-yl)dinitrosylmolybdenum, 

Mo-00002 

CsllsCIN:zO:zW 
Chloro(,5-cyclopentadien-1-yl)dinitrosyltungsten, W -00003 

CsllsCIOTi 
Tetrachlorotetrakis( ,s. 2,4-cyclopentadien-1-yl)tetra-~t­

oxotetratitanium; Monomer, in Ti-00105 

CsHsCI:zDy 
Dichloro( 715-2,4-cyclopentadien-1-yl)dysprosium, Dy-0000 I 

CsHsC):zEr 
Dichloro( 715-2,4-cyclopentadien-1-yl)erbium, Er-0000 I 

CsHsCI:zEu 
Diehl oro( 715-2,4-cyclopentadien-1-yl)europium, Eu-0000 I 

CsllsCI:zGd 
Dichloro( 715-2,4-cyclopentadien-1-yl)gadolinium, Gd-0000 I 

CsHsCI:zHo 
Dichloro( 715-2,4-cyclopentadien-1-yl)holmium, Ho-0000 I 

Molecular Formula Index 

CsHsCI:zLu 
Dichloro(7J5-2,4-cyclopentadien-l-yl)lutetium, Lu-0000 I 

CsHsCI2MoNO 
Dichloro( 7J5-2,4-cyclopentadien-l-yl)nitrosylmolybdenum, 

Mo-00003 

CsHsCI:zOV 
Dichloro(7J5-2,4-cyclopentadien-1-yl)oxovanadium, V -00004 

CsHsCI:zSm 
Dichloro( 715-2,4-cyclopentadien-1-yl)samarium, Sm-00001 

CsHsCl2Ti 
Diehl oro( 7J5-2,4-cyclopentadien-l-yl)titanium, Ti-00008 

CsHsCI:zY 
Dichloro(7J5-2,4-cyclopentadien-l-yl)yttrium, Y -00001 

CsHsCI:zYb 
Dichloro( 7J5-2,4-cyclopentadien-l-yl)ytterbium, Yb-0000 I 

CsHsCI]llf 
Trichloro(7J5-2,4-cyclopentadien-l-yl)hafnium, Hf-00001 

CsHsCIJTi 
Trichloro(7J5-2,4-cyclopentadien-l-yl)titanium, Ti-00009 

CsHsCI3V 
Trichloro( 7J5-2,4-cyclopentadien-1-yl)vanadium, V -00005 

CsHsCI~r 
Trichloro(7J5-2,4-cyclopentadien-l-yl)zirconium, Zr-00002 

CsHsCltNb 
Tetrachloro(7J5-2,4-cyclopentadien-l-yl)niobium, Nb-00006 

CsHsCLtTa 
Tetrachloro( 7J5-2,4-cyclopentadien-1-yl)tantalum, Ta-00004 

CsHsF3Ti 
( 7/5-2,4-Cyclopentadien-1-yl)tritluorotitanium, Ti-000 I 0 

CsHsF~303PV 
Cyclopentadienyltrinitrosylvanadium( I+); Hexafluorophos­

phate, in V -00006 

CsHshTi 
( 7J5-Cyclopentadien-l-yl)triiodotitanium, Ti-000 II 

CsHsl~r 
(7/5-2,4-Cyclopentadien-1-yl)triiodozirconium, Zr-00003 

CsHsN303 VEil 
Cyclopentadienyltrinitrosylvanadium( I+), V -00006 

CsHsO:zV 
( 7J5-2,4-Cyclopentadien-l-yl)dioxovanadium, V -00007 

CsH9CI4W9 

Tetrachloro( I, 1-dimethylpropylidyne)tungsten( 1-), W -00004 

CsHtsTa 
I>Pentamethyltantalum, Ta-00005 

CsiMnOs 
Pentacarbonyliodomanganese, Mn-000 13 

Cs1Mo0s9 

Pentacarbonyliodomolybdate( 1-), Mo-00004 

CsiOsRe 
Pentacarbonyliodorhenium, Re-00011 

CsiOsTc 
Pentacarbonyliodotechnetium, Tc-00003 

CsKMnOs 
Pentacarbonylmanganate(l-); K salt, in Mn-00014 

CsK05Re 
Pentacarbonylrhenate(l- ); K salt, in Re-000 12 

CsKJOsV 
I> Pentacarbonylvanadate(3-); Tri-K salt, in V -00008 

CsLiMnOs 
Pentacarbonylmanganate(l- ); Li salt, in Mn-00014 

CsMnNaOs 
Pentacarbonylmanganate( 1-); Na salt, in Mn-00014 
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Molecular Formula Index 

CsMnOs9 

Pentacarbonylmanganate(I-), Mn-00014 

CsMnO,S61 

Pentacarbonyl(sulfur dioxide-S) manganese( I+), Mn-00015 

CsNaOsRe 
Pentacarbonylrhenate( 1-); Na salt, in Re-00012 

CsOsRe9 

Pentacarbonylrhenate(I-), Re-00012 

CsOsveee 
Pentacarbonylvanadate(3-), V -00008 

CsO,ReS61 

Pentacarbonyl(sulfur dioxide-S)rhenium( I+), Re-000 13 

Ct;BF4Mn06 
Hexacarbonylmanganese( I+); Tetrafluoroborate, in Mn-00017 

C6ChFsTi 
Trichloro(pentafluorophenyl)titanium, Ti-00012 

C6CrNNaOs 
Pentacarbonyl(cyano-C)chromate(I-); Na salt, in Cr-00016 

C6CrNOs9 

Pentacarbonyl( cyano-C)chromate( 1-), Cr-000 16 

C6CrNz0499 

Tetracarbonyldicyanochromate(2-), Cr-00017 

C6CrOsS 
( Carbonothioyl)pentacarbonylchromium, Cr-000 18 

C6CrOsSe 
( Carbonoselenoyl)pentacarbonylchromium, Cr-000 19 

C6Cr06 
!>Chromium carbonyl, Cr-00020 

C6F606PRe 
Hexacarbonylrhenium( I+); Hexafluorophosphate, in Re-00017 

Ct;ll)BCrNOse 
Pentacarbonyl [ ( cyano-C)trihydroborato( 1-)-N]­

chromate( 1-), Cr-00021 

Ct;II38r04W 
Bromotetracarbonylethylidynetungsten, W -00005 

Ct;ll)CICr04 
Tetracarbonylchloroethylidynechromium, Cr-00022 

Ct;II3CI04W 
Tetracarbonylchloroethylidynetungsten, W -00006 

Ct;II3Cri04 
Tetracarbonyliodoethylidynechromium, Cr-00023 

Ct;II3Cr059 

Pentacarbonylmethylchromate( 1-), Cr-00024 

Ct;II3I04SW 
Tetracarbonyliodo [ (methylthiomethylidyne)] tungsten, 

w -00007 

Ct;II3I04W 
Tetracarbonylethylidyneiodotungsten, W -00008 

Ct;II~nOs 
Pentacarbonylmethylmanganese, Mn-00016 

Ct;II30sRe 
Pentacarbonylmethylrhenium, Re-000 14 

Ct;II30sW9 

Pentacarbonylmethyltungstate( 1-), W -00009 

CJisCizOV 
I> Dichlorooxophenylvanadium, V -00009 

CJisF6Nz03PW 
Carbonyl( 115-2,4-cyclopentadien-1-yl)-

dinitrosyltungsten( I+); Hexafluorophosphate, in W -00010 

CJisNz03V 
Carbonyl( 715- 2,4-cyclopentadien-1-yl )dinitrosylvanadium, 

v -00010 

C6HsNz03W 61 

Carbonyl( 715- 2,4-cyclopentadien-1-yl)­
dinitrosyltungsten(l +), W -00010 

Ct;II~l)CI12U 
(Benzene)hexa-~-chlorohexachlorotrialuminumuranium, 

u -00002 

Ct;II6NOzRe 
Carbonyl( 115-2,4-cyclopentadien-1-yl)­

hydronitrosylrhenium, Re-00015 

Ct;II,Cl)U 
Trichloro[ (I ,2,3,4,5-71)-1-methyl-2,4-cyclopentadien-1-

yl]uranium, U -00003 

CJisCrNzOz 
( 715- 2,4-Cyclopentadienyl )methyldinitrosylchromi urn, Cr-00025 

CJi10Crl 
Iodobis( 713-2-propenyl)chromium, Cr-00026 

CJltsCreee 
Hexamethylchromate(3-), Cr-00027 

CJltsCrLh 
Hexamethylchromate(3-); Tri-Li salt, in Cr-00027 

CJltsEreee 
Hexamethylerbate(3-), Er-00002 

CJltsLiJU 
Hexamethyluranate(3-); Tri-Li salt, in U -00004 

CJltsLueee 
Hexamethyllutetate(3-), Lu-00002 

CJltsMo06P 
Diperoxooxohexamethylphosphoramidomolybdenum, Mo-00005 

CJltsNzTi 
Bis( dimethylamido )dimethyltitanium, Ti-000 13 

CJltsNdeee 
Hexamethylneodymate(3-), Nd-00001 

CJltsPreee 
Hexamethylpraesodymate(3-), Pr-00001 

CJltsRe 
I> Hexamethylrhenium, Re-00016 

CJltsSmeee 
Hexamethylsamarate(3-), Sm-00002 

CJltsTmeee 
Hexamethylthulate(3-), Tm-0000 I 

CJltsueee 
Hexamethyluranate(3- ), U -00004 

CJitsW 
I>Hexamethyltungsten, W -00011 

CJltsYbeee 
Hexamethylytterbate(3-), Yb-00002 

C~n0661 

Hexacarbonylmanganese( I+), Mn-00017 

C~oNOs9 
Pentacarbonyl(cyano-C)molybdate( 1-), Mo-00006 

C~o06 
Molybdenum carbonyl, Mo-00007 

C6NOsV99 

Pentacarbonyl(cyano-C)vanadate(2-), V -00011 

C6NOsW9 

Pentacarbonyl(cyano-C)tungstate( 1-), W -00012 

C6Nb069 

Hexacarbonylniobate( 1-), Nb-00007 

C60sSW 
(Carbonothioyl)pentacarbonyltungsten, W -00013 

C60~e61 

Hexacarbonylrhenium( I+), Re-000 17 

C606Ta9 

Hexacarbonyltantalate( 1-), Ta-00006 

c6o6ve 

339 

Hexacarbonylvanadate( 1-), V -00012 
I> Vanadium hexacarbonyl, V -00013 



c,o,w 
Tungsten carbonyl, W -00014 

c,FJMnO, 
Pentacarbonyl( trifluoroacetato-O)manganese, Mn-000 18 

C,FsMnOs 
Pentacarbonyl(pentafluoroethyl)manganese, Mn-00019 

C,H3CrLi06 
Acetylpentacarbonylchromate( 1-); Li salt, in Cr-00029 

c,uJCrNOsS 
Pentacarbonyl(methyl thiocyanate-N)chromium, Cr-00028 

C,HJCr0,9 

Acetylpentacarbonylchromate( 1-), Cr-00029 

C,H)f<;MnNOsP 
(Acetonitrile)pentacarbonylmanganese( I+); Hexafluorophos­

phate, in Mn-00020 
Pentacarbonyl(isocyanomethane)manganese( I+); Hexafluoro­

phosphate, in Mn-00021 

C,HJF<;NOsPRe 
(Acetonitrile)pentacarbonylrhenium( I+); Hexafluorophosphate, 

in Re-00018 

C,HJMnNOs• 
(Acetonitrile)pentacarbonylmanganese( I+), Mn-00020 
Pentacarbonyl(isocyanomethane)manganese( I+), Mn-00021 

C,HJNOsRe• 
(Acetonitrile)pentacarbonylrhenium(l + ), Re-000 18 

C,HJ0sReS3 
Pentacarbonyl(monomethylcarbonotrithioato-S)rhenium, 

Re-00019 

c,HJO<;Re 
Acetylpentacarbonylrhenium, Re-00020 

c,u4CrOJ8 
Tricarbonylthiophenechromium, Cr-00030 

c,u,.F,OsReP 
Pentacarbonyl(ethene)rhenium(l + ); Hexafluorophosphate, in 

Re-00021 

c,H..,MnN03 
Tricarbonyl-1r-pyrrolylmanganese, Mn-00022 

c,u .. osae 
Pentacarbonyl(ethene)rhenium(l + ), Re-00021 

C,HsBF ,.NOJ}le 
Dicarbonyl( 775-2,4-cyclopentadien-1-yl)­

nitrosylrhenium( I+); Tetrafluoroborate, in Re-00023 

C,HsBrzOzRe 
Dibromodicarbonyl( 715-2,4-cyclopentadien-1-yl )rhenium, 

Re-00022 

C,HsCIJOzW 
Dicarbonyltrichloro(715-2,4-cyclopentadien-1-yl)­

tungsten, W -00015 

C,HsCrNOzS 
Dicarbonyl(775-2,4-cyclopentadien-1-yl)­

thionitrosylchromium, Cr-00031 

C,HsCrNOJ 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl )nitrosylchromium, 

Cr-00032 

C,HsCrNOs 
( 1-Aminoethylidene )pentacarbonylchromium, Cr-0003 3 

C,Hsf<;MDNO~ 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)-

nitrosylmanganese( I+); Hexafluorophosphate, in Mn-00023 

C,HsMnNOJ• 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl)­

nitrosylmanganese( I+), Mn-00023 

C,HsMnNzOz 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( dinitrogen)­

manganese, Mn-00024 

Molecular Formula Index 

C,HsMn04 
Tetracarbonyl ( 713- 2-propenyl )manganese, M n-00025 

C,HsNOJRe• 
Dicarbonyl( 775-2,4-cyclopentadien-1-yl)­

nitrosylrhenium( I+), Re-00023 

C,HsN03W 
Dicarbonyl ( 775- 2,4-cyclopentadien-1-yl )nitrosyltungsten, 

w -00016 
C,Hs04Re 

Tetracarbonyl( 713- 2-propenyl )rhenium, Re-00024 
C,H6CrOsS 

Pentacarbonyl(dimethyl sulfide)chromium, Cr-00034 
C,H6KOzRe 

Dicarbonyi(7J5-2,4-cyclopentadien-1-yl)hydrorhenate( 1-); K 
salt, in Re-00027 

C,H6N03Re 
Carbonyl( 7J5-2,4-cyclopentadien-1-yl)formyl(nitrosyl)­

rhenium, Re-00025 
C,H6N04ReSz 

Tetracarbonyl( dimethylcarbamodithioato-S ,S')rhenium, 
Re-00026 

C,H60zRe9 

Dicarbonyl( 715-2,4-cyclopentadien-1-yl)hydrorhenate( 1-), 
Re-00027 

C,H,OzRe 
Dicarbonyl ( 715- 2,4-cyclopentadien-1-yl )dihydrorhenium, 

Re-00028 

C,HsCrF6N30zP 
Acetonitrile( 7J5-2,4-cyclopentadien-l-yl)-

dinitrosylchromium( I+); Hexafluorophosphate, in Cr-00035 
C,HsCrN302e 

Acetonitrile(7J5-2,4-cyclopentadien-l-yl)-
dinitrosylchromium( I+), Cr-00035 

C,HsNOzRe 
Carbonyl( 7J5-2,4-cyclopentadien-l-yl)­

methylnitrosylrhenium, Re-00029 
C,HsN03Re 

Carbonyl( 7J5-2,4-cyclopentadien-1-yl)(hydroxymethyl)­
nitrosylrhenium, Re-00030 

C,H9MnNzOz 
Dicarbonyl( 7J5-2,4-cyclopentadien-1-yl)(hydrazine-N)­

manganese, Mn-00026 
C,Ht,CrOsee 

Pentaaquabenzylchromium(2+ ), Cr-00036 
C,HztNJTi 

Tris( dimethylaminato )methyltitanium, Ti-000 14 

CsBrzMnzOs 
Di(!L·bromo)octacarbonyldimanganese, Mn-00027 

CsCizMnzOs 
Di(!L-chloro)octacarbonyldimanganese, Mn-00028 

CsCizOsRez 
Octacarbonyldi-!L-chlorodirhenium, Re-00031 

CsCI~ozOs 
Octacarbonyltetrachlorodimolybdenum, Mo-00008 

CsHzCrz0s99 

Octacarbonyi-!L-dihydrodichromate(2- ), Cr-00037 

CsHzMoz0s99 

Octacarbonyl-!L-dihydrodimolybdate(2-), Mo-00009 
CsHzOsRez 

Octacarbonyldi-!L-hydrodirhenium, Re-00032 

CsHzOsWz99 

Octacarbonyldi-!L-hydroditungstate(2- ), W -00017 
CsH3Mn07 

Pentacarbonyl(1,2-dioxopropyl)manganese, Mn-00029 
CsH4Mno,e 
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Molecular Formula Index 

CsHsAsMo03 
(716-Arsenin)tricarbonylmolybdenum, Mo-00010 

CaHsBrMo03 
Bromotricarbonyl( 715-2,4-cyclopentadien-1-yl)molybdenum, 

Mo-00011 

CaHsBr03W 
Bromotricarbonyl( 715-2,4-cyclopentadien-1-yl)tungsten, 

w -00018 

CaHsCIMo03 
Tricarbonylchloro( 715-2,4-cyclopentadien-1-yl)­

molybdenum, Mo-00012 

CaHsCI03W 
Tricarbonylchloro( 715-2,4-cyclopentadien-1-yl)tungsten, 

w -00019 

CaHsChNbOJ 
Tricarbonyldichloro( 715-2,4-cyclopentadien-1-yl)niobium, 

Nb-00008 

CsHsCr039 

Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)chromate(l-), 
Cr-00038 

CaHsCrO~a 
Tricarbonyl( '115-2,4-cyclopentadien-1-yl)chromate(l-); Na salt, 

in Cr-00038 

CsllsHgO,V 
Hexacarbonyl(ethylmercury)vanadium, V -00014 

CsHsiMo03 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)iodomolybdenum, 

Mo-00013 

CsllsiOzSW 
( Carbonothioyl)dicarbonyl( 715-2,4-cyclopentadien-1-yl)­

iodotungsten, W -00020 

CaHsiOJW 
Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)iodotungsten, W -00021 

CaHsKOJW 
Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)tungstate(l-); K salt, in 

W-00023 

CsllsLiMo03 
Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)molybdate( 1-); Li salt, 

in Mo-00014 

CaHsMnO~ 
( Carbonothioyl)dicarbonyl( '115-2,4-cyclopentadien-1-yl)­

manganese, Mn-00031 

CaHsMnOzSe 
( Carbonoselenoyl)dicarbonyl( '115-2,4-cyclopentadien-1-yl)-

manganese, Mn-00032 

CsHsMn03 
I>Cyclopentadienyltricarbonylmanganese, Mn-00033 

CaHsMnOs 
Pentacarbonyl-2-propenylmanganese, Mn-00034 

CsHsMnO, 
Pentacarbonyl(ethoxycarbonyl)manganese, Mn-00035 

CsHsMo0J9 

Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)molybdate( 1-), 
Mo-00014 

CsllsMoOJTI 
Tricarbonyl( '115-2,4-cyclopentadien-1-yl)-

thalliummolybdenum, Mo-00015 

CaHsNJSJTi 
(T/5-Cyclopentadienyl)trithiocyanatotitanium, Ti-00015 

CsHsNa03W 
Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)tungstate(l-); Na salt, 

in W -00023 
CaHsNazOJV 

Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)vanadate(2-); Di-Na 
salt, in V -00015 

CaHsAsMoOa - CaHaCIEr 

CsHsOzswe 
( Carbonothioyl)dicarbonyl( '115-2,4-cyclopentadien-1-yl)­

tungstate(l-), W -00022 

CaHsOJRe 
Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)rhenium, Re-00033 

CsHs03Tc 
Cyclopentadienyltricarbonyltechnetium, Tc-00004 

CaHsOJvee 
Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)vanadate(2-), V -00015 

CaHsOJW9 

Tricarbonyl(T/5-2,4-cyclopentadien-1-yl)tungstate( 1-), 
w -00023 

CaHsOsV 
Pentacarbonyl(T/3-2-propenyl)vanadium, V -00016 

CaHsO,Re 
Pentacarbonyl(ethoxycarbonyl)rhenium, Re-00034 

CaH~4CrNOs 
Pentacarbonyl [ ( dimethylamino )methylidyne )chromium( I+); 

Tetrachloroborate, in Cr-00039 

CaH~IMnNOs• 
Pentacarbonyl[ chloro( dimethylamino )methylene)­

manganese( 1 + ), Mn-00036 
CaH6CizMnN09 

Pentacarbonyl[ chloro( dimethylamino )methylene)­
manganese(!+); Perchlorate, in Mn-00036 

Ca"'CrF~OsP 
Penta carbonyl [ ( dimethylamino )methylidyne ]chromium( I+); 

Hexafluorophosphate, in Cr-00039 

CaH6CrNOs• 
Pentacarbonyl [ ( dimethylamino )methylidyne )chromium( 1 + ), 

Cr-00039 

CsH~rNzOz 
( 716-Benzene )dicarbonyl( dinitrogen)chromium, Cr-00040 

CsH~rOJ 
Tricarbonyl( '115-2,4-cyclopentadien-1-yl)hydrochromium, 

Cr-00041 

CaH~rO, 
Pentacarbonyl( 1-methoxyethylidene )chromium, Cr-00042 

CaH~MnO, 
Diacetyltetracarbonylmanganate(l-); Li salt, in Mn-00037 

CaH~no,e 
Diacetyltetracarbonylmanganate( 1-), Mn-00037 

C~o03 
Tricarbonyl( '115-2,4-cyclopentadien-1-yl)hydromolybdenum, 

Mo-00016 

CaH~oO, 
Pentacarbonyl( 1-methoxyethylidene )molybdenum, Mo-000 17 

CaH..OJV9 

Tricarbonyl( '115-2,4-cyclopentadien-1-yl)­
hydrovanadate(l-), V -00017 

CaH.,OJW 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl) hydrotungsten, 

W-00024 
CsH.,<)sSzW 

(Bis(methy1thio )methylene) pentacarbonyltungsten, W -00025 

CaH.,CrNOJ 
Tricarbonyl( 1-methylpyrrole )chromium, Cr-00043 

CsH,CrNOs 
Pentacarbonyl [ ( dimethylamino )methylene )chromium, Cr-00044 
Pentacarbonyl[ 1-(methylamino )ethylidene )chromium, Cr-00045 

CaHaCeCI 
Ch1oro( cyclooctatetraene )cerium, Ce-0000 1 

CaHaCIEr 
( 718-1 ,3,5, 7-Cyclooctatetraene)chloroerbium, Er-00003 
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CaHaClLa - CeHsN03 ve 

CsHsCILa 
( 'f/8-1,3,5, 7-Cyclooctatetraene)chlorolanthanum, La-0000 I 

CallsCILu 
(T/8-1,3,5, 7-Cyclooctatetraene)chlorolutetium, Lu-00003 

CslfsCINd 
Chi oro( cyclooctatetraene )neodymium, N d-00002 

CsllsCIPr 
Chloro( cyclooctatetraene )praesodymium, Pr-00002 

CsllsCISm 
Chloro( cyclooctatetraene )samarium, Sm-00003 

CsllsChTb 
Dichloro('f/8-1,3,5, 7-cyclooctatetraene)thorium, Th-0000 I 

CsllsCiz.Zr 
Dichloro('f/8-1,3,5, 7-cyclooctatetraene)zirconium, Zr-00004 

CsHaEu 
'f/8-1,3,5, 7-Cyclooctatetraeneeuropium, Eu-00002 

CsllsYb 
('f/8-1,3,5, 7-Cyclooctatetraene)ytterbium, Yb-00003 

CsH~MoNzOJ 
Tricarbonyl('f/5-2,4-cyclopentadien-1-yl)(hydrazine-N)­

molybdenum(I +);Chloride, in Mo-00018 

CsH,CrNOz 
Carbonyl( 'f/5-2,4-cyclopentadien-1-yl)( 'f/2-ethene )­

nitrosylchromium, Cr-00046 

Cslf,CrOsP 
Pentacarbonyl( trimethylphosphine )chromium, Cr-0004 7 

CsH,CrOsPS 
Pentacarbonyl(trimethylphosphine sulfide-S)chromium, 

Cr-00048 

CsH,MnOsPb 
Pentacarbonyl(trimethylplumbyl)manganese, Mn-00038 

CsH,MnOsSi 
Pentacarbonyl(trimethylsilyl)manganese, Mn-00039 

C,H,MnzNJOs 
Triamminetricarbonylmanganese( I+); Pentacarbonylmangan­

ate( 1-), in Mn-00002 

Cslf,MoNzOJe 
Tricarbonyl('f/5-2,4-cyclopentadien-1-yl)(hydrazine-N)­

molybdenum( I+), Mo-000 18 

CsH,OsPbRe 
Pentacarbony(trimethylplumbyl)rhenium, Re-00035 

CsHJoiMoNO 
( 'f/5-2,4-Cyclopentadien-1-yl)iodonitrosyl( 173-2-propenyl )­

molybdenum, Mo-00019 

CsH1oiNOW 
( 'f/5-2,4-Cyclopentadien-1-yl)iodonitrosyl( 1)3-2-propenyl)­

tungsten, W -00026 

CsH1oZr 
( 1)8-1 ,3,5, 7-cyclooctatetraene)dihydrozirconium, Zr-00005 

CsHuCrF~303P 
( 1)5-2,4-Cyclopentadien-1-yl) [methoxy(methylamino)­

methylene]dinitrosylchromium; Hexafluorophosphate, in 
Cr-00049 

CsHuCrN303e 
( 'f/5-2,4-Cyclopentadien-1-yl) [methoxy(methylamino )­

methylene ]dinitrosylchromium, Cr-00049 

CsHulzMnN04 
Tetracarbonyldiiodomanganatc ~ 1-); Tetramethylammonium 

salt, in Mn-00006 

CsH14CITa 
Chloro( 1)5-2,4-cyclopentadien-1-yl)trimethyltantalum, Ta-00007 

CsH1403Ti 
( 'f/5-Cyclopentadienyl)trimethoxytitanium, Ti-00016 

CsH14Ti 
( 1)5-2,4-Cyclopentadien-1-yl)trimethyltitanium, Ti-000 17 

Molecular Formula Index 

CsHzoCr04Tiz 
I>(Chromato-O)bis(diethylthallium), Cr-00050 

CsHuCI3PzTa 
Trichloro( 172-ethene) bis( trimethylphosphine )tantalum, 

Ta-00008 

CsH24LizW 
Octamethyltungstate(2- ); Di-Li salt, in W -00027 

CsHz4Mozeeee 
Octamethyldimolybdenum( 4- ), Mo-00020 

CsHz4N4Ti 
Tetrakis( dimethylamino )titanium, Ti-000 18 

CsHz4Rez99 

Octamethyldirhenate(2- ), Re-00036 

CsHz4W99 

Octamethyltungstate(2-), W -00027 

CsHJzBzo Ti99 

Bis [ 1)6-decahydro-C,C' -dimethyldicarbadodecabora to( 2-) ]­
titanate(2- ), Ti-00019 

CslzMn20s 
Di(J.L-iodo )octacarbonyldimanganese, Mn-00040 

CshMo20s 
Octacarbonyldi-J.L-iododimolybdenum, Mo-00021 

Csi20sW2 
Octacarbonyldi-J.L-iododitungsten, W -00028 

C9FeMn099 

Nonacarbonylferratemanganate( 1-), Mn-00041 

C9HNOtoW2 
Nonacarbonyl-J.L-hydronitrosylditungsten, W -00029 

C9HsBF4Mo04 
Tetracarbonyl(175-2,4-cyclopentadien-l-yl)molybdenum( I+) 

; Tetrafluoroborate, in Mo-00022 

C9HsCICrHg03 
Tricarbonyl( chloromercury) [J.L- [ ( l-17: I ,2,3,4,5,6-77)­

phenyl]]chromium, Cr-00051 

C9HsCICr03 
Tricarbonyl(1)6-chlorobenzene)chromium, Cr-00052 

C9HsCIF ~nP03 
( Chlorobenzene )tricarbonylmanganese( I); Hexafluorophos­

phate, in Mn-00042 

C9HsCIMn03e 
( Chlorobenzene )tricarbonylmanganese( I), M n-00042 

C9HsCrF03 
( 176- Fl uorobenzene )tricarbony Jchromium, Cr-0005 3 

C9HsCrLi03 
[J.L( 17:176- Phenyl)] ( tricarbonylchromium)lithium, Cr-00054 

C9HsF6Mo04P 
Tetracarbonyl(775-2,4-cyclopentadien-l-yl)molybdenum( I+) 

; Hexafluorophosphate, in Mo-00022 

C9HsF604PW 
Tetracarbonyl(775-2,4-cyclopentadien-J-yl)tungsten( I+); Hex­

afluorophosphate, in W -00030 

C9HsMnN30S29 

7r-Cyclopentadienyl [ dimercaptomaleonitrilato(2-) ]­
nitrosylmanganate( 1-), Mn-00043 

C9HsMnOs 
Tricarbonyl(carboxy-7r-cyclopentadienyl)manganese, Mn-00044 

C9HsMo04e 
Tetracarbonyl(775-2,4-cyclopentadien-J-yl)molybdenum( I+) 

, Mo-00022 

C9H5NNa03V 
Tricarbonyl( cyano-C)( 175- 2,4-cyclopentadien-1-yl)­

vanadate(l-); Na salt, in V -00018 

C9HsN03V9 
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Tricarbonyl( cyano-C)( 175-2,4-cyclopentadien-1-yl)­
vanadate( 1-), V -00018 



Molecular Formula Index 

C9HsNb04 
Tetracarbonyl( 175-2,4-cyclopentadien-1-yl)niobium, Nb-00009 

C9HsOJ8V 
Tricarbonyl( 175-2,4-cyclopentadien-1-yl )( thiocarbonyl)­

vanadium, V -00019 

C9Hs04Ta 
Tetracarbonyl( 175-2,4-cyclopentadien-1-yl)tantalum, Ta-00009 

C9Hs04V 
Tetracarbonyl(175-2,4-cyclopentadien-l-yl)vanadium, V -00020 

C9Hs04W$ 
Tetracarbonyl( 175-2,4-cyclopentadien-1-yl)tungsten( I+), 

w -00030 

C9H,CrN20s 
Pentacarbonyl [ cyano( dimethylamino )methylene ]chromium, 

Cr-00055 

C9H,CrO:zS 
( 176- Benzene)( carbonothioyl)dicarbonylchromium, Cr-00056 

C9H~r03 
I> ( 176- Benzene )tricarbonylchromium, Cr-00057 

C9H~r04 
Tricarbonyl( 176-phenol)chromium, Cr-00058 

C9H~ t;Mn03P 
( 176-Benzene)tricarbonylmanganese( I+); Hexafluorophosphate, 

in Mn-00045 

C9H~~3PRe 
( 176- Benzene )tricarbonylrhenium( I+); Hexafluorophosphate, in 

Re-00037 

C9Ht;MnN04 
Tricarbonyl( carboxy-7r-cyclopentadienyl)manganese; Amide, in 

Mn-00044 

C9Ht;Mn03$ 
( 176-Benzene )tricarbonylmanganese(l + ), Mn-00045 

C9Ht;Mo03 
176- Benzenetricarbonylmolybdenum, Mo-00023 

C9H,O~e$ 
(176-Benzene)tricarbonylrhenium(l + ), Re-00037 

C9H603W 
( 176- Benzene)tricarbonyltungsten, W -00031 

C9H,CIMo02 
Dicarbonylchloro( 177 -cycloheptatrienylium)molybdenum, 

Mo-00024 

C9H,CI02W 
Dicarbonylchloro( 177 -cycloheptatrienylium)tungsten, W -00032 

C9H,CrN03 
( 176-Aniline )tricarbonylchromium, Cr-00059 

C9H1I02W 
Dicarbonyl( 177 -cycloheptatrienylium)iodotunsten, W -00033 

C9H7Mn03 
I>(Methylcyclopentadienyl)tricarbonylmanganese, Mn-00046 

Tricarbonyl [ (I ,2,3,4,5-17)-2,4-cyclohexadien-1-yl]­
manganese, Mn-0004 7 

C9HsBCI~n02 
Dicarbonyl( 175-2,4-cyclopentadien-1-yl)­

ethylidynemanganese(l + ); Tetrachloroborate, in Mn-00048 

C9HsCr03 
Cyclopentadienyltricarbonylmethylchromium, Cr-00060 

C9HsCrO, 
Pentacarbonyl ( tetrahydrofuran )chromium, Cr-00061 

C9HsMn02$ 
Dicarbonyl( 175-2,4-cyclopentadien-1-yl)­

ethylidynemanganese( I+), Mn-00048 

C9HsMo03 
Tricarbonyl( 175-2,4-cyclopentadien-1-yl)­

methylmolybdenum, Mo-00025 

C9Hs03V6 

Tricarbonyl(175-2,4-cyclopentadien-1-yl)­
methylvanadate(l- ), V -00021 

C9Hs03W 
Tricarbonyl( 175-2,4-cyclopentadien-1-yl)methyltungsten, 

W-00034 

C9HsOsSW 
Tricarbonyl(175-2,4-cyclopentadien-l-yl)­

methanesulfonyltungsten, W -00035 

C9HsO,W 
Pentacarbonyl( 1-ethoxyethylidene )tungsten, W -00036 

C9H9F t;MnN30~ 
Tricarbonyltris(isocyanomethane )manganese( I+); Hexafluoro­

phosphate, in Mn-00049 
Tris(acetonitrile)tricarbonylmanganese( I+); Hexafluorophos­

phate, in Mn-00050 

C9H9F~303PRe 
Tris(acetonitrile)tricarbonylrhenium( I+); Hexafluorophos­

phate, in Re-00038 

C9H9K~e2 
~-Carbonyloctacarbonyldirhenium(2-); Di-K salt, in Re-00040 

C9H9MnN303$ 
Tricarbonyltris(isocyanomethane)manganese( I+), Mn-00049 
Tris(acetonitrile)tricarbonylmanganese( I+), Mn-00050 

C9H9MoN303 
Tris(acetonitrile)tricarbonylmolybdenum, Mo-00026 

C9H9N30~e$ 
Tris(acetonitrile)tricarbonylrhenium( I+), Re-00038 

C9HtoBrCrN04 
Bromotetracarbonyl [ ( diethylamino )methylidyne] chromium, 

Cr-00062 

C9HtoBrN04W 
Bromotetracarbonyl [ ( diethylamino )methylidyne] tungsten, 

W-00037 

C9H10CICrN04 
Tetracarbonylchloro[ ( diethylamino )methylidyne ]chromium, 

Cr-00063 

C9HtoFt;MoN02P 
Carbonyl(175-2,4-cyclopentadien-1-yl)nitrosyl( 173-2-

propenyl)molybdenum( I+); Hexafluorophosphate, in 
Mo-00027 

C9HtoMoN02$ 
Carbonyl( 175-2,4-cyclopentadien-l-yl)nitrosyl(173-2-

propenyl)molybdenum( I+), Mo-00027 

C9HtoOW 
Carbonyl(175-2,4-cyclopentadien-l-yl)(172-ethyne )­

methyltungsten, W -00038 

C9H11CIMo 
(176-Benzene)chloro(173-2-propenyl)molybdenum, Mo-00028 

C9HnCIMoN202 
Bis( acetonitrile )dicarbon ylchloro( 173-2-pro pen y I)­

molybdenum, Mo-00029 

C9HttCIN20:zW 
Bis(acetonitrile)dicarbonylchloro(173-2-propenyl)­

tungsten, W -00039 

C9HnCIJTi 
Trichloro( 175-tetrahydroindenyl)titanium, Ti-00020 

C9HniMoN202 
Bis( acetoni trite )dicarbon yliodo( 173-2-propeny I)­

molybdenum, Mo-00030 

C9HnMoN02 
Carbonyl(175-2,4-cyclopentadien-l-yl)nitrosyl( I ,2-17-1-

propene)molybdenum, Mo-00031 

343 



C,HnOzRe 
Dicarbonyl( 175- 2,4-cyclopentadien-1-yl)dimethylrhenium, 

Re-00039 

c,Hno .. v 
Bis(acetato)cyclopentadienylvanadium, in V -00083 

C,HuBrCrNOs 
Bromopentacarbonylchromate( 1-); Tetramethylammonium 

salt, in Cr-00005 

C,HuBrMnN40 
Bromocarbonyltetrakis(isocyanomethane)manganese, Mn-00051 

C,HuMnO 
Bis( 174-1 ,3-butadiene )carbonylmanganese, Mn-0005 2 

c,u13azOTi 
Dichloro(!)S-2,4-cyclopentadien-1-yl)titanium; THF complex, in 

Ti-00008 

C,HtsBrU 
Bromotris(!)3-2-propenyl)uranium, U -00005 

C,HtsCIU 
Chlorotris(!)3-2-propenyl)uranium, U -00006 

c,u.ser 
Tris(!)3·2-propenyl)chromium, Cr-00064 

c,u.s~u 
lodotris(!)3-2-propenyl)uranium, U -00007 

c,HtsOzTi 
Cyclopentadienyldiethoxytitanium, Ti-00021 

C,HtsV 
I> Tris(173-2-propenyl)vanadium, V -00022 

c,u.,NzTi 
Cyclopentadienylbis(dimethylamido)titanium, Ti-00022 

C,HtsBrMnO,Pz 
Bromotricarbonylbis(trimethylphosphite-P)manganese, 

Mn-00053 

C,O,Rez66 

~-Carbonyloctacarbonyldirhenium(2- ), Re-00040 

CtoCriOto6 

Decacarbonyl-~-iododichromate( 1-), Cr-00065 

CtoCrzKzOto 
Decacarbonyldichromate(2-); Di-K salt, in Cr-00066 

CtoCrzNazOto 
Decacarbonyldichromate(2-); Di-Na salt, in Cr-00066 

CtoCrz0to66 

Decacarbonyldichromate(2-), Cr-00066 

CtoFARezSz 
Octacarbonylbis[~-( trifluoromethanethiolato) ]dirhenium, in 

Re-00009 

CtoHCrzOto6 

Decacarbonyl-~-hydrodichromate( 1-), Cr-00067 

C10HOtoW:z6 

Decacarbonyl-~-hydroditungstate( 1-), W -00040 

CtoH4CrzOtoPz 
Decacarbonyl [~-( diphosphine-P:P') ]dichromium, Cr-00068 

CtoHsO,.ReS 
(Benzenethiolato )tetracarbonylrhenium, Re-00041 

c.oH,crO .. 
Tricarbonyl [ (2,3,4,5,6, 7-17 )-2,4,6-cycloheptatrien-1-

one]chromium, Cr-00069 

CtoH~n:zOsSz 
Octacarbonylbis(~-methanethiolato)dimanganese, in Mn-000 12 

CtoH7BCrF403 
Tricarbonyl(!)7-cycloheptatrienylium)chromium( I+); Tetralluo­

roborate, in Cr-00070 

CtoH,BF ,.Mo03 
Tricarbonyl(!)7-cycloheptatrienylium)molybdenum( I+); Tetra­

fluoroborate, in Mo-00032 

Molecular Formula Index 

CtoH,BF403W 
Tricarbonyl(117-cycloheptatrienylium)tunsten( I+); Tetrafluoro­

borate, in W -00041 

CtoH,CICr07 
I> Tricarbonyl(177 -cycloheptatrienylium)chromium( I+); Perchlo­

rate, in Cr-00070 

CtoH,Cr1303 
Tricarbonyl( 117 -cycloheptatrienylium)chromium( I+); Triiodide, 

in Cr-00070 

CtoH,CrOJEB 
Tricarbonyl(!)7-cycloheptatrienylium)chromium( I+), Cr-00070 

CtoH,Mn03 
Tricarbonyl [ ( 1,2,3,4,5-11)-2,4,6-cycloheptatrien-1-yl)­

manganese, Mn-00054 

CtoH,Mn04 
(Acetylcyclopentadienyl)tricarbonylmanganese, Mn-00055 

CtoH,MnOs 
Tricarbonyl ( carboxy-7r-cyclopentadienyl )manganese; Me ester, 

in Mn-00044 

CtoH,Mo03E9 
Tricarbonyl(117-cycloheptatrienylium)molybdenum( I+), 

Mo-00032 

CtoH,03V 
Tricarbonyl( 177 -cycloheptatrienylium)vanadium, V -00023 

CtoH703WE9 
Tricarbonyl(177-cycloheptatrienylium)tunsten( I+), W -00041 

CtoH,o .. v 
Tetracarbonyl(115-methyl-2,4-cyclopentadien-l-yl)­

vanadium, V -00024 

CtoHsCr03 
Tricarbonyl [ ( 1,2,3,4,5,6-11)-1 ,3,5-cycloheptatriene ]­

chromium, Cr-00071 
Tricarbonyl [ ( 1,2,3,4,5,6-11 )methyl benzene ]chromium, Cr-00072 

CtoHsCr04 
Tricarbonyl-( 1,2,3,4,5-11-methoxybenzene)chromium, Cr-00073 

CtoHsMo03 
I> Tricarbonyl [ ( 1,2,3,4,5,611)-1,3,5-cycloheptatriene )­

molybdenum, Mo-00033 
Tricarbonyl [ ( 1,2,3,4,5,6-11 )methylbenzene] molybdenum, 

Mo-00034 

CtoHs03W 
Tricarbonyl [ (I ,2,3,4,5,6-11 )-1 ,3,5-cycloheptatriene ]­

tungsten, W -00042 
Tricarbonyl [ ( 1,2,3,4,5,6-11 )-methylbenzene] tungsten, W -00043 

CtoHso .. w 
Acetyltricarbonyl( 175-2,4-cyclopentadien-1-yl)tungsten, 

w -00044 

CtoH98F4Mo03 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)( 172-ethene )­

molybdenum( I+); Tetralluoroborate, in Mo-00035 

CtoH,BF403W 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)( 172-ethene )­

tungsten( I+); Tetralluoroborate, in W -00045 

CtoH9Mn03 
Tricarbonyl[( 1,2,3,4,5-11)-2,4-cycloheptadien-1-yl]­

manganese, Mn-00056 

CtoH,Mn04 
( 176- Benzene )dicarbonyl( methoxycarbony I )manganese, 

Mn-00057 

CtoH9Mo03EB 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)( 172-ethene )­

molybdenum( I+), Mo-00035 

CtoH,NOsV6 
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Pentacarbonyl(2-isocyano-2-methylpropane )vanadate( 1-), 
v -00025 



Molecular Formula Index 

Ctoi:I903W• 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( 712-ethene )­

tungsten(I + ), W -00045 

Ctol:ltoBrTi 
Bromobis(cyclopentadienyl)titanium, Ti-00023 

Ctol:ltoBrV 
Bromobis( '15-2,4-cyclopentadien-1-yl)vanadium, V -00026 

CtoHtoBr~f 
Dibromobis( 715-2,4-cyclopentadien-1-yl)hafnium, Hf-00002 

CtoHtoBr:zTi 
Dibromobis('l5-2,4-cyclopentadien-l-yl)titanium, Ti-00024 

Ctol:ltoBr:zV 
Dibromobis('l5-2,4-cyclopentadien-l-yl)vanadium, V -00027 

Ctol:ltoBr:zW 
Dibromobis('l5-2,4-cyclopentadien-l-yl)tungsten, W -00046 

CtoHtoBr:zZr 
Dibromobis( 715-2,4-cyclopentadien-1-yl)zirconium, Zr-00006 

CtoHtoBr~b 
Tribromobis('l5-2,4-cyclopentadien-l-yl)niobium, Nb-0001 0 

Ctol:ltoCICrNOs 
Pentacarbonyl [ chloro( diethylamino )methylene I chromium, 

Cr-00074 

CtoHtoCIDy 
Chlorobis('l5-2,4-cyclopentadienyl)dysprosium, Dy-00002 

CtoHtoCIEr 
Chlorobis( 715-2,4-cyclopentadien-1-yl)erbium, Er-00004 

Ctol:ltoOGd 
Chlorobis( 715-2,4-cyclopentadien-1-yl)gadolinium, Gd-00002 

CtoHtoCIHo 
Chlorobis('l5-2,4-cyclopentadien-1-yl)holmium, Ho-00002 

CtoHtoCILu 
Chlorobis( 715-2,4-cyclopentadien-1-yl)lutetium, Lu-00004 

Ctol:ltoCINbO . 
Chlorobis('l5-2,4-cyclopentadien-1-yl)oxoniobium, Nb-00011 

CtoHtoCIOV 
Chlorobis( 715-2,4-cyclopentadien-1-yl)oxovanadium, V -00028 

CtoHtoCISc 
Chlorobis( '15-2,4-cyclopentadien-1-yl)scandium, Sc-0000 I 

CtoHtoCISm 
Chlorobis('l5-2,4-cyclopentadien-l-yl)samarium, Sm-00004 

CtoHtoCITi 
Chlorobis( cyclopentadienyl)titanium, Ti-00025 

CtoHtoCITm 
Chlorobis( '15-2,4-cyclopentadien-1-yl)thulium, Tm-00002 

Ctol:ltoCIV 
Chlorobis('l5-2,4-cyclopentadien-1-yl)vanadium, V -00029 

CtoHtoCIY 
Chlorobis('l5-2,4-cyclopentadien-1-yl)yttrium, Y -00002 

CtoHtoCIYb 
Chlorobis( '15-2,4-cyclopentadien-1-yl)ytterbium, Yb-00004 

Ctol:ltoCI~f 
I> Dichlorobis( '15-2,4-cyclopentadien-1-yl )hafnium, Hf-00003 

CtoHtoO:zMo 
Dichlorobis('l5-2,4-cyclopentadien-1-yl)molybdenum, Mo-00036 

Ctol:ltoCI:zNb 
1> Dichlorobis('l5-2,4-cyclopentadien-1-yl)niobium, Nb-000 12 

Ctol:ltoCI:zOW 
Dichlorobis('l5-2,4-cyclopentadien-l-yl)oxotungsten, W -00047 

CtoHtoCI:zTa 
Dichlorobis( '15-2,4-cyclopentadien-1-yl )tantalum, Ta-000 I 0 

CteHtoCI:zTi 
I>Dichlorobis(~-2,4-cyclopentadien-1-yl)titanium, Ti-00026 

CtoHtoCI:zV 
Dichlorobis('l5-2,4-cyclopentadien-1-y!)vanadium, V -00030 

CtoHtoCI:zW 
Dichlorobis('l5-2,4-cyclopentadien-l-yl)tungsten, W -00048 

CtoHtoO:zZr 
I> Dichlorobis( 715-2,4-cyclopentadien-1-yl)zirconium, Zr-00007 

CtoHtoO..Mo:zN:zO:z 
Di-JL-Chlorodichlorobis( 715- 2,4-cyclopentadien-1-yl)­

dinitrosyldimolybdenum, in Mo-00003 

CtoHtoU.OTi:z 
Tetrachlorobis( 715_ 2,4-cyclopentadien-1-yl)-JL­

oxodititanium, Ti-00027 

CtoHtoCr 
Chromocene, Cr-00075 

CtoHtoCrN:zOs 
Pentacarbonyl(diethylcyanamide-N')chromium, Cr-00076 

CtoHtoCrOsS:z 
[Bis( ethylthio )methylene I pentacarbonylchromium, Cr-00077 

CtoHtoCr:zN404 
Bis('ls-2,4-cyclopentadien-1-yl)di-!L­

nitrosyldinitrosyldichromium, Cr-00078 

CtoHtoEU 
Bis( '15-2,4-cyclopentadien-1-yl)europium, Eu,00003 

CtoHtoFfi 
Bis( cyclopentadienyl)fluorotitanium, Ti-00028 

CtoHtoF:zHf 
Bis( 715-2,4-cyclopentadien-1-yl)difluorohafnium, Hf-00004 

CtoHtoF:zTi 
Bis( '15-2,4-cyclopentadien-1-yl)difluorotitanium, Ti-00029 

CtoHtoF:zZr 
Bis( '15-2,4-cyclopentadien-1-yl)difluorozirconium, Zr-00008 

CtoHtoHfl:z 
Bis('l5-2,4-cyclopentadien-l-yl)diiodohafnium, Hf-00005 

CtoHtoHfSs 
Bis('l5-2,4-cyclopentadien-1-yl)(pentathio)hafnium, Hf-00006 

CtoHtoiMoNO 
Bis( 715-2,4-cyclopentadien-1-yl)iodonitrosylmolybdenum, 

Mo-00037 

CtoHtoiTi 
Bis( cyclopentadienyl)iodotitanium, Ti-00030 

CtoHtoiV 
Bis('l5-2,4-cyclopentadien-l-yl)iodovanadium, V -00031 

CtoHtol:zNb 
Bis('l5-2,4-cyclopentadien-l-yl)diiodoniobium, Nb-00013 

CtoHtol:zTi 
Bis( '15-2,4-cyclopentadien-1-yl)diiodotitanium, Ti-00031 

CtoHtol:zZr 
Bis( '15-2,4-cyclopentadien-1-yl)diiodozirconium, Zr-00009 

CtoHtoMn 
I>Manganocene, Mn-00058 

CtoHtoMoN:zOs 
Pentacarbonyl (I ,3-dimethyl-2-imidazolidinylidene )­

molybdenum, Mo-00038 

CtoHtoMoO:z 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( 713- 2-propenyl)­

molybdenum, Mo-00039 

CtoHtoN:zOsW 
Pentacarbonyl( I ,3-dimethyl-2-imidazolidinylidene )­

tungsten, W -00049 
CtoHtoN,Ti 

Diazidobis( 715-2,4-cyclopentadien-1-yl)titanium, Ti-00032 

CtoHtoO:zW 

345 

Dicarbonyl( 715_ 2,4-cyclopentadien-1-yl)( 713-2-propenyl)­
tungsten, W -00050 



CtoHtoSsTi 
Bis(715-2,4-cyclopentadien-J-yl)(pentathio )titanium, Ti-00033 

CtoHtoSsV 
Bis(715-2,4-cyclopentadienyl)pentathiovanadium, V -00032 

CtoHtoSsZr 
Bis( 715-2,4-cyclopentadien-1-yl)(pentathio)zirconium, Zr-000 I 0 

CtoHtoSesTi 
Bis( 715-2,4-cyclopentadien-1-yl) [pentaselenidato(2-) ]­

titanium, Ti-00034 

CtoHtoSm 
Bis(715-2,4-cyclopentadien-J-yl)samarium, Sm-00005 

CtoHtoTcl 
Decacarbonylditechnetium, Tc-00005 

CtoHtoTi 
I>Titanocene, Ti-00035 

CtoHtoV 
Bis( 715-2,4-cyclopentadien-1-yl)vanadium, V -00033 

CtoHtoYb 
Bis( 715-2,4-cyclopentadien-1-yl)ytterbium, Yb-00005 

CtoHnAsOJW 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl )( dimethylarsino )­

tungsten, W -00051 

CtoHnCIHf 
Chlorobis(715-2,4-cyclopentadien-l-yl)hydrohafnium, Hf-00007 

CtoHnCIZr 
Chlorobis(715-2,4-cyclopentadien- I -yl)hydrozirconium, Zr-000 I I 

CtoHnCIJTi 
Trichloro(2-methyl-l-phenyl-l-propenyl)titanium, Ti-00036 

CtoHnLiMo 
Bis(715-2,4-cyclopentadien-l-yl)hydromolybdenumlithium, 

Mo-00040 

CtoHnLiW 
Bis( 715-2,4-cyclopentadien- I -yl)hydro( tungsten)lithium, 

w -00052 

CtoHnLu 
Bis(715-2,4-cyclopentadien-1-yl)hydrolutetium, Lu-00005 

CtoHuMnOl 
Dicarbonyl(715-2,4-cyclopentadien-J-yl)( 1-

methylethylidene)manganese, Mn-00059 

CtoHuMnOJ 
Dicarbonyl(715-2,4-cyclopentadien-l-yl)( 1-

methoxyethylidene)manganese, Mn-00060 

CtoHnMoNOJ 
Dicarbonyl(715-2,4-cyclopentadien-l-yl)(2-

propanoneoximato-N,O)molybdenum, Mo-0004 I 

CtoHuMoOJTI 
I> Tricarbonyl( 715-2,4-cyclopentadien-1-yl )­

(dimethylthallium)molybdenum, Mo-00042 

CtoHnOJ8bW 
Tricarbonyl(715-2,4-cyclopentadien-l-yl)­

(dimethylstilbino)tungsten, W -00053 

CtoHnOJTIW 
I> Tricarbonyl(715-2,4-cyclopentadien-l-yl)­

(dimethylthallium)tungsten, W -00054 

CtoHnRe 
Bis(715-2,4-cyclopentadien-1-yl)hydrorhenium, Re-00042 

CtoHnTc 
Bis(715-2,4-cyclopentadien-J-yl)hydrotechnetium, Tc-00006 

CtoHnTi 
Bis( 715-cyclopentadienyl)hydrotitanium, Ti-0003 7 

CtoHuCrN20s 
[Bis(dimethylamino)methylene]pentacarbonylchromium, 

Cr-00079 

Molecular Formula Index 

CtoHnCrO~i 
Pentacarbonyl [I-( trimethylsiloxy )ethylidene ]chromium, 

Cr-00080 

CtoHnMo 
Bis( 715-2,4-cyclopentadien-1-yl)dihydromolybdenum, Mo-00043 

CtoHnW 
Bis( 715- 2,4-cyclopentadien- I -yl )dihydrotungsten, W -0005 5 

CtoHnZr 
Bis( 715-2,4-cyclopentadien-1-yl)dihydrozirconium, Zr-000 I 2 

CtoHuF6PW 
Bis(715-2,4-cyclopentadien-l-yl)trihydrotungsten( I+); Hexalluo­

rophosphate, in W -00056 

C10HuNb 
Bis( 715-2,4-cyclopentadien-1-yl)trihydroniobium, Nb-000 14 

C10HuTa 
Bis( cyclopentadienyl)trihydrotantalum, Ta-000 II 

CtoHuWE& 
Bis( 715-2,4-cyclopentadien-1-yl)trihydrotungsten( I+), W -00056 

CtoHt4BNb 
I> Bis( 715-2,4-cyclopentadien-1-yl) [tetrahydroborato( 1--)­

H,H']niobium, Nb-00015 

CtoHt4BTi 
Bis( 715-2,4-cyclopentadien-1-yl) [tetrahydroborato( 1--)­

H,H']titanium, Ti-00038 

CtoHt4BV 
I> Bis(715-2,4-cyclopentadien-1-yl) [ tetrahydroborato( 1--)­

H,H']vanadium, V -00034 

CtoHtsBCrNlOs 
Pentacarbonyl [ ( cyano-C)trihydroborato( I - )-N]­

chromate(l-); Tetramethylammonium salt. in Cr-00021 

CtoHtsBZr 
Bis( 715-2,4-cyclopentadien-1-yl)-

hydro[tetrahydroborato( 1-)-H ,H']zirconium, Zr··OOO 13 

C10HtsCI2NS2 Ti 
Dichloro(715-2,4-cyclopentadien-1-yl)-

( diethylcarbamodithioato-S ,S')titanium, Ti-00039 

CJOHtsCIJHf 
Trichloro[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] hafnium, Hf-00008 

CJOHtsChTh 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-

cyclopentadien-1-yl]trichlorothorium, Th-00002 
CtoHtsChTi 

Trichloro[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]titanium, Ti-00040 

CtoHtsChU 
[ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-

cyclopentadienyl]trichlorouranium, U -00008 
CtoH15CI3Zr 

Trichloro[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]zirconium, Zr-00014 

CtoHtsCI4Nb 
Tetrachloro[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]niobium, Nb-00016 

CtoHtsCI4Ta 
Tetrachloro[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]tantalum, Ta-00012 

CtoHtsMnN20S2 
1r -Cyclopen tadienyl ( diethyldithiocar bam a to)­

nitrosylmanganese, Mn-00061 

CJOHtsNOsW 
N,N,N-Trimethylmethanaminium( I+) 

pentacarbonylmethyltungstate( 1-), in W -00009 

CtoHt,04P2V 
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Tetracarbonyl [I ,2-ethanediylbis[ dimethyl phosphine 1-
P,P']hydrovanadium, V -00035 



Molecular Formula Index 

CtoHtsBzHf 
Bis(115-2,4-cyclopentadien-l-yl)bis[ tetrahydroborato( 1-)­

H,H']hafnium, Hf-00009 

CtoHtsBzU 
Dis( 115·2,4-cyclopentadien-1-yl) bis [ tetrahydroborato( I-)­

H,H']uranium, U -00009 

CtoHtsBzZr 
Bis(115-2,4-cyclopentadien-l-yl)bis[ tetrahydroborato( 1-)­

H,H1]zirconium, Zr-00015 

CtoHtaCrO..Pz 
Tetracarbonylbis( trimethylphosphine )chromium, Cr-00081 

CtoHtaCrOtoPz 
Tetracarbonylbis(trimethyl phosphite-P)chromium, Cr-00082 

CtoHtsOzTi 
( 115-2,4-Cyclopentadien-1-yl)diethoxymethyltitanium, Ti-00041 

CtoHl40zV 
Di-tert-butoxydimethylvanadium, V -00036 

CtoH1403Ti 
Methyltris(2-propanolato)titanium, Ti-00042 

CtoH:uCL.NNb 
Tetrachlorodimethylniobate(l-); Tetraethylammonium salt, in 

Nb-00003 

C10H19NJ5iTi 
Tris(dimethylamido)(trimethylsilylmethyl)titanium, Ti-00043 

CtoH~ozN4 
Dimethyltetrakis(N -dimethylamino )dimolybdenum, Mo-00044 

CtoKzMozOJO 
Decarbonyldimolybdate(2-); Di-K salt, in Mo-00045 

C10MnOtoRe 
Pentacarbonyl(pentacarbonylmanganese)rhenium, Re-00043 

CtoMnzOto 
Decacarbonyldimanganese, Mn-00063 

CtoMoz0to99 

Decarbonyldimolybdate(2-), Mo-00045 

CtoOtoRez 
Decacarbonyldirhenium, Re-00044 

CuFsMnOs 
Pentacar_bonyl(pentafluorophenyl)manganese, Mn-00064 

CuH3CrzOu1"'9 

Decarbonyl(~t-methanethiolato)dichromate( 1-), Cr-00083 

CttH~nzN09 
Nonacarbonyl( isocyanomethane )dimanganese, Mn-00065 

CuHsBrCr04 
Bromotetracarbonyl(phenylmethylidyne)chromium, Cr-00084 

CuHsBr04W 
Bromotetracarbonyl(phenylmethylidyne)tungsten, W -00057 

CuHsCI04W 
Tetracarbonylchloro(phenylmethylidyne)tungsten, W -00058 

CuHsF9MoOS 
Carbonyl(115-2,4-cyclopentadien-l-yl) [ (2,3-77 )-

1 ,1,1,4,4,4-hexafluoro-2-butyne ]­
(trifluoromethanethiolato)molybdenum, Mo-00046 

CuHsi04W 
Tetracarbonyliodo(phenylmethylidyne )tungsten, W -00059 

CuHsMnOs 
Pentacarbonylphenylmanganese, Mn-00066 

CuH,OsV 
( 11s·l-Acetyl-2,4-cyclopentadien-1-yl )­

tetracarbonylvanadium, V -00037 

CuHsCr03 
Tricarbonyl[ ( 1,2,3,4,5,6-71)-1 ,3,5, 7-cyclooctatetraene ]­

chromium, Cr-00085 
Tricarbonyl[( 1,2,3,4,5,6-77)-7-methylene-1,3,5-

cycloheptatriene]chromium, Cr-00086 

CttHaCr04 
[ (2,3,5,6-11 )-Bicyclo[2.2.1] hepta-2,5-diene ]­

tetracarbonylchromium, Cr-00087 
Tricarbonyl [ 1-( 116-phenyl)ethanone ]chromium, Cr-00088 

CttHsCrOs 
Tricarbonyl[ (I ,2,3,4,5,6-71)methyl benzoate]chromium, 

Cr-00089 

CuHsMo03 
Tricarbonyl[ (I ,2,3,4,5,6-71)-1 ,3,5, 7-cyclooctatetraene]­

molybdenum, Mo-00047 
Tricarbonyl [ (I ,2,3,4,5,6-71 )ethenylbenzene] molybdenum, 

Mo-00048 

CuHaMo04 
[ (2,3,5,6-71)-Bicyclo[2.2.1]hepta-2,5-diene ]­

tetracarbonylmolybdenum, Mo-00049 

CttHs03W 
Tricarbonyl [ (I ,2,3,4,5,6-71)-1,3,5, 7-cyclooctatetraene ]­

tungsten, W -00060 

CuHs04W 
[ (2,3,5,6-71)-Bicyclo[2.2.1]hepta-2,5-diene ]­

tetracarbonyltungsten, W -00061 

CuH902V 
Dicarbonyl(774-1,3-cyclobutadiene)( 775-2,4-

cyclopentadien-1-yl)vanadium, V -00038 

CuHtoCINbO 
Carbonylchlorobis( 715- 2,4-cyclopentadien-1-yl)niobium, 

Nb-00017 

CnHtoCIOTa 
Carbonylchlorobis( 715-2,4-cyclopentadien-1-yl)tantalum, 

Ta-00013 

CnHtoCizNzTi 
Dichloro( 115-2,4-cyclopentadien-1-yl)(phenylazo )­

titanium, Ti-00044 

CnHtoCr03 
Tricarbonyl[ (I ,2,3,4,5,6-71)-1,3,5-cyclooctatriene ]­

chromium, Cr-00090 

CnHtoF~fOP 
Carbonylbis( 715-2,4-cyclopentadien-1-yl) (phosphorous 

trifluoride)hafnium, Hf-000 I 0 

CttHtoiOV 
Carbonylbis( 71 5-2,4-cyclopentadien-1-yl)iodovanadium, 

v -00039 

CnHtoMoO 
Carbonylbis(115-2,4-cyclopentadien-l-yl)molybdenum, 

Mo-00050 

CuHmMo03 
Tricarbonyl[ ( 1,2,3,4,5,6-71)-1,3,5-cyclooctatriene ]­

molybdenum, Mo-00051 
Tricarbonyl[ 776-5-( 1-methylethylidene)-1,3-

cyclopentadiene]molybdenum, Mo-00052 

CnHtoOV 
Carbonylbis(775-2,4-cyclopentadien-1-yl)vanadium, V -00040 

CttHtoOW 
Carbonylbis( 115-2,4-cyclopentadien-1-yl)tungsten, W -00062 

CnHtc~zV 
[ ( C,S -71 )-Carbon disulfide] bis( 115-2,4-cyclopentadien-1-

yl)vanadium, V -00041 

CttHttBFMoOz 
(114-1,3-Butadiene)dicarbony1(115-2,4-cyclopentadien-l­

yl)molybdenum(l + ); Tetrafluoroborate, in Mo-00055 

CttHttF~oNzOzP 
Bis( acetonitrile )dicarbonyl( 715-2,4-cyclopentadien-1-yl)­

molybdenum( I+); Hexafluorophosphate, in Mo-00054 

CttHttMn 
( 716-Benzene)( 115-2,4-cyclopentadien-1-yl)manganese, Mn-00067 

CnHuMo 
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( 716- Benzene)( 115-2,4-cyclopentadien-1-yl)molybdenum, 
Mo-00053 



CuHuMoN101• 
Dis( acetonitrile )dicarbonyl( 715-2,4-cyclopentadien-1-yl )­

molybdenum( I+), Mo-00054 

CuHuMo01• 
( 714-1 ,3-Butadiene )dicarbonyl( 715-2,4-cyclopentadien-1-

yl)molybdenum( I+), Mo-00055 

CuHuNbO 
Carbonylbis( 715·2,4-cyclopentadien-1-yl )hydroniobium, 

Nb-00018 

CuHuOTa 
Carbonylbis( 715-2,4-cyclopentadien-1-yl)hydrotantalum, 

Ta-00014 

CuHu01V 
( 714-1 ,3-Butadiene )dicarbonyl( 715-2,4-cyclopentadien-1-

yl)vanadium, V -00042 

CuHuV 
(716-Benzene)(715-2,4-cyclopentadien-l-yl)vanadium, V -00043 

CuHuN03V 
Tricarbonyl(715-2,4-cyclopentadien-1-yl)­

(dimethylaminomethylene)vanadium, V -00044 

CuHuOV 
Dis( 715-2,4-cyclopentadien-1-yl)( 712-C,O-formaldehyde)­

vanadium, V -00045 

CuHr3CINb 
Ch1orobis( 715-2,4-cyclopentadien-1-yl)methylniobium, Nb-000 19 

CrrHr3CIOZr 
Chlorobis( 71-cyclopentadienyl)methoxyzirconium, Zr-000 16 

CuHnCITi 
Chlorobis( 715-2,4-cyclopentadien-1-yl)methyltitanium, Ti-00045 

CuHnCIV 
Chlorobis( 715-2,4-cyclopentadien-1-yl)methylvanadium, 

v -00046 

CuHnDy 
Bis(715·2,4-cyclopentadien-l-yl)methyldysprosium, Dy-00003 

CuHr~r 
Bis(715-2,4-cyclopentadien-l-yl)methylerbium, Er-00005 

CuHt~O 
Dis( 715·2,4-cyclopentadien-1-yl)methylholmium, Ho-00003 

CuHnLu 
Bis(715-2,4-cyclopentadien-1-yl)methyllutetium, Lu-00006 

CrrHnNbO 
Dis( cyclopentadienyl)methyloxoniobium, N b-00020 

CuHnO~e 
Dicarbonyl(715-2,4-cyclopentadien-l-yl)­

tetramethylenerhenium, Re-00045 

CuHn03Re 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl )( tetrahydrofuran )­

rhenium, Re-00046 

CuHnSc 
Bis(715-2,4-cyclopentadien-l-yl)methylscandium, Sc-00002 

CuH13Ti 
Bis(715-2,4-cyclopentadien-1-yl)methyltitanium, Ti-00046 

CuHnTm 
Bis(715-2,4-cyclopentadien-1-yl)methylthulium, Tm-00003 

CuHr3V 
Bis(715-2,4-cyclopentadien-1-yl)methylvanadium, V -00047 

CuHnY 
Bis(715-2,4-cyclopentadien-l-yl)methylyttrium. Y -00003 

CuHnYb 
Bis(115-2,4-cyclopentadien-l-yl)methylytterbium, Yb-00006 

CuHr4CrGe03 
Tricarbonyl-'lr-cyclopentadienyl(trimethylgermyl)­

chromium, Cr-00091 

Molecular Formula Index 

CuHr4CrO~n 
Tricarbonyl-'lr-cyclopentadienyl(trimethylstannyl)­

chromium, Cr-00092 

CuHt4GeMo03 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)­

(trimethylgermyl)molybdenum, Mo-00056 

CuHr4Ge03W 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)­

(trimethylgermyl)tungsten, W -00063 

CuHr~o03Pb 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)­

(trimethylplumbyl)molybdenum, Mo-00057 

CuHr4MoO~i 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( trimethylsilyl)­

molybdenum, Mo-00058 

CuHt4MoO~n 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)-

( trimethylstannyl)molybdenum, Mo-00059 

CuHr40~t;Zr 
( 715- 2,4-Cyclopentadien-1-yl)tris( 0-

methylcarbonodithioato-S,S')zirconium, Zr-00017 

CuHr40~iW 
Tricarbonyl( 715-2,4-cyclopentadien-1-yl)( trimethylsilyl)­

tungsten, W -00064 

CuHt40~nW 
Tricarbonyl(715-2,4-cyclopentadien-l-yl)­

(trimethylstannyl)tungsten, W -00065 

CuH1406Ti 
Tris(acetato-0)(715-2,4-cyclopentadien-1-yl)titanium, Ti-00047 

CuHr40t;Zr 
Tris(acetato)(71-cyclopentadienyl)zirconium, Zr-000 IS 

CuHrsCrN06 
Acetylpentacarbonylchromate( 1-); Tetramethylammonium 

salt, in Cr-00029 

CuHtsF~nNsOP 
Carbonylpentakis(isocyanomethane)manganese(l + ); Hexafluo­

rophosphate, in Mn-00068 

CttHtsMnNsO• 
Carbonylpentakis(isocyanomethane)manganese(l + ), Mn-00068 

CuHtsCrOsSnlTe 
Pentacarbonyl(hexamethyldistannatellurane)chromium, 

Cr-00093 

CuH2o03Ti 
( 1r-Cyclopentadienyl)triethoxytitanium, Ti-00048 

CttHltMDOJpe 
Bis(IJ4-1,3-butadiene)(trimethyl phosphite)manganate( 1-) 

, Mn-00069 
Bis( 114-l ,3-butadiene)(trimethyl phosphite)manganese, 

Mn-00070 

CuHu03P1W 
Tricarbonyl(IJ2-ethene)bis(trimethylphosphine)tungsten, 

w -00066 

Cr1HnChP2V 
Dichloro( 715-2,4-cyclopentadien-1-yl)­

bis(trimethylphosphine)vanadium, V -00048 

CuH23N3Ti 
( 175-Cyclopentadienyl)tris( dimethylamido )titanium, Ti-00049 

CuH14CI)OPW 
Trichloro( I, 1-dimethylpropylidyne)(triethylphosphine 

oxide-O)tungsten, W -00067 

CttH27BrMn0ttP3 
Bromodicarbonyltris(trimethylphosphite-P)manganese, 

Mn-00071 

CuH27Br02P~e 
Bromodicarbonyltris(trimethylphosphine)rhenium, Re-00047 
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Molecular Formula Index 

CuH~I:zOP:zW 
Dichloro(2,2-dimethylpropylidene )-

oxobis( trimethylphosphine )tungsten, W -00068 

CuHuOJI>:zTa 
Trichloro(2,2-dimethylpropylidene )­

bis(trimethylphosphine)tantalum, Ta-00015 

CuH:z9{JJN"Nb 
Trichlorotrimethylniobate( 1-); Tetraethylammonium salt, in 

Nb-00005 

CuH31NbP:z 
[I ,2-Ethanediylbis [dimethyl phosphine ]-P ,P']­

pentamethylniobium, Nb-00021 

C12Co~r012 
Tris( tetracarbonylcobalto )erbium, Er-00006 

C12F1oYb 
Bis(pentafluorophenyl)ytterbium, Yb-00007 

C12Fe~no12e 
Tetracarbonyl(di-~-carbonylhexacarbonyldiferrate)­

manganate(l- ), Mn-00072 
C12HMn0120s3 

Dodecacarbonylhydromanganesediosmium, Mn-0007 3 

C12H~n3012 
Dodecacarbonyltrihydrotrimanganese, Mn-0007 4 

C12HsCoMoO, 
Tricarbonyl( ~-2,4-cyclopentadien-1-yl)-

( tetracarbonylcobalt )molybdenum, Mo-00060 

C12HsCrLi06 
Benzoylpentacarbonylchromate( 1-); Li salt, in Cr-00094 

C12HsCr069 

Benzoylpentacarbonylchromate( 1-), Cr-00094 

CJ!HsFeMnO, 
Pentacarbonyl[ dicarbonyl( 715- 2,4-cyclopentadien-1-yl)­

iron]manganese, Mn-00075 
C12HsHg06Ta 

Hexacarbonyl(phenylmercury)tantalum, Ta-00016 
C12HsO,ReRu 

Dicarbonyl(715-2,4-cyclopentadien-1-yl)­
(pentacarbonylrhenio)ruthenium, Re-00048 

Ct!Hs0120s~e 
Tricarbonyltri-~-hydro(nonacarbonyldi-~-hydrotriosmium)­

rhenium, Re-00049 

C1!H~n01oRe 
Pentacarbonyl [ tetracarbonyl( 1-methoxyethylidene) 1-

manganeserhenium, Re-00050 

C1!H~n:zN:zOs 
Octacarbonylbis(isocyanomethane)dimanganese, Mn-00077 

C12H~n:z010Pb 
Bis(pentacarbonylmanganese)dimethyllead, Mn-00078 

C1!H6010PbRe2 
Bis(pentacarbonylrhenium)dimethyllead, Re-00051 

cll~JoRe:z 
Nonacarbonyl( 1-methoxyethylidene )dirhenium, Re-0005 2 

CJ!H601oTc:z 
Nonacarbonyl( 1-methoxyethylidene )ditechnetium, Tc-00007 

c.!H,BrCr04 
Bromotetracarbonyl [ ( 4-methylphenyl )methylidyne ]­

chromium, Cr-00095 
C12H,CrNOs 

(Aminophenylmethylene)pentacarbonylchromium, Cr-00096 
C12H,FeMn06 

~-Carbonylpentacarbonyl(715-2,4-cyclopentadienyl)iron-~­
methylenemanganese, Mn-00079 

c.!H,MnOs 
(2-Acetylphenyi-C,O)tetracarbonylmanganese, Mn-00080 

C12Hs04W 
Tetracarbonyl[ (I ,2,5,6-71)-1 ,3,5, 7-cyclooctatetraene]­

tungsten, W -00069 

Ct:zHJoCI:zCr 
Bis( 716-chlorobenzene )chromium, Cr-00097 

CuHtoCI:zMo 
I> Bis(716-chlorobenzene)molybdenum, Mo-00061 

CuH1oCIJO:zSnV 
Dicarbonylbis(2,4-cyclopentadien-l-yl)vanadium( I+); Trichlo­

rostannate, in V -00050 

CuH1oCrF:z 
Bis(716-fluorobenzene)chromium, Cr-00098 

CuH1oCr04 
Tricarbonyl [ (3a,4,5,6, 7, 7 a-71)-2,3-dihydro-1 H-inden-1-

ol]chromium, Cr-00099 

C1:zH1oHfN:zO:z 
Bis(cyanato)di-7T-cyclopentadienylhafnium, Hf-00011 

CuHtoHfO:z 
Dicarbonylbis(715-2,4-cyclopentadien-l-yl)hafnium, Hf-000 12 

CuH1ohO:zV 
Dicarbonylbis(2,4-cyclopentadien-I-yl)vanadium( I+); Tri­

iodide, in V -00050 

CuHtoMn:zN:z04 
~-Carbonylcarbonylbis( 715- 2,4-cyclopentadien-1-yl) [w 

(nitrosyl-N :N)] nitrosyldimanganese, Mn-00081 

CuHtoMo03 
[ (2,3,4,5,6, 7-71 )-Bicyclo[ 6.1.0]nona-2,4,6-triene 1-

tricarbonylmolybdenum, Mo-00062 

CuH1oN:zNb 
Bis( cyano-C)bis(715-2,4-cyclopentadien-l-yl)niobium, Nb-00022 

CtzHtoNzOzTi 
Dicyanatobis( 715-cyclopentadienyl)titanium, Ti-00050 

CuHtoNzOzZr 
Bis( cyanato-N)bis( 715-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00019 

Ct:zHtoN:zS:zZr 
Bis(715-2,4-cyclopentadien-l-yl)bis( thiocyanato-N)­

zirconium, Zr-00020 

CuH10N2V 
Bis( cyano-C) bis( 715- 2,4-cyclopentadien-1-yl )vanadium, 

v -00049 

CuHtoO:zTi 
Dicarbonylbis(715-2,4-cyclopentadien-l-yl)titanium, Ti-00051 

CuHtoO:zV19 

Dicarbonylbis(2,4-cyclopentadien-1-yl)vanadium( I+), V -00050 

CuHtoO:zZr 
Dicarbonylbis( 715-2,4-cyclopentadien-1-yl)zirconium, Zr-00021 

CuHto03W 
[(2,3,4,5,6,7-71)Bicyclo[6.1.0]nona-2,4,6-triene]-

tricarbonyltungsten, W -00070 

C12H10Ti 
I>Diphenyltitanium, Ti-00052 

CuHuBCrF404 
Tricarbonyl( ethoxy-7r-cycloheptatrienylium)chromium( I+); 

Tetrafluoroborate, in Cr-00100 

CuHuCr0419 

Tricarbonyl(ethoxy-7r-cycloheptatrienylium)chromium( I+), 
Cr-00100 

CuHui04PRe 
Tetracarbonyl(dimethylphenylphosphine)iodorhenium, 

Re-00053 

CuHnNbOz 
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Dicarbony I ( cycl open tad iene )-7T -cyclopentadien yl niobi urn, 
Nb-00023 



CuHuBF404Re 
Tetra carbonyl [ ( 1,2,5,6-71)-1,5-cyclooctadiene) ]­

rhenium( I+); Tetrafluoroborate, in Re-00054 

CuHuCr 
I> Bis(716-benzene)chromium, Cr-001 01 

( 717 -Cycloheptatrienylium)( 71 5- 2,4-cyclopentadicn-1-yl)­
chromium, Cr-00 I 02 

CuHuCr03 
Tricarbonyl [ ( 1,2,3,4,5,6-71 )-1,3,5-trimethylbenzene ]­

chromium, Cr-00 I 03 

CuHuCr04 
Tetracarbonyl [ ( 1,2,5,6-71 )-1,5-cyclooctadiene] chromium, 

Cr-00104 

CnHnF~nP 
( 717 -Cycloheptatrienylium)( 715-2,4-cyclopentadien-1-yl)­

manganese( I+); Hexafluorophosphate, in Mn-00082 

CnHnF6PRe 
Bis(716-benzene)rhenium( I+): Hexafluorophosphate, in 

Re-00055 

CnHnF6PTe 
Bis(716-benzene)technetium( I+); Hexafluorophosphate, in 

Tc-00008 

CnHuMne 
( 717 -Cycloheptatrienylium)( 77 5-2,4-cyclopentadien-1-yl)­

manganese( I+), Mn-00082 

CnHuMo 
Bis( 716-benzene )molybdenum. Mo-00063 

CuHuMo03 
( 776-1,3,5-Trimethylbenzene )tricarbonylrnolybdenurn, Mo-00064 

CuHuMo04 
Tetracarbonyl [ ( 1,2,5,6-71 )-1,5-cyclooctadiene ]­

molybdenum, Mo-00065 

CnHnNb 
Bis( 716-benzene )niobium, Nb-00024 
( 717 -Cycloheptatrienylium)(715-2,4-cyclopentadicn-1-yl)­

niobium, Nb-00025 

CuHu03W 
Tricarbonyl [ ( 1,2,3,4,5,6-1) )-1 ,3,5-trimethylbenzene ]­

tungsten, W -00071 

CuHn04Ree 
Tetracarbonyl [ ( 1,2,5,6-1))-1 ,5-cyclooctadienc) ]­

rhenium( I+), Re-00054 

CuHu04W 
Tetracarbonyl[ ( 1,2,5,6-1))-1 ,5-cyclooctadiene]tungstcn, 

w -00072 

CnHnRee 
Bis(716-benzene)rhenium(l + ), Re-00055 

CuHuS2Ti 
Bis( 715-2,4-cyclopentadien-1-yl) [ 1,2-

ethenedithiolato(2- )-S.S']titaniurn, Ti-00053 

CnHnTce 
Bis(716-benzene)technetium( I+), Tc-00008 

CnHuTi 
Bis( 716-benzene )titanium, Ti-00054 
( 17 7 -Cycloheptatrienylium)( 175- 2,4-cyclopentadien-1-yl )­

titanium, Ti-00055 

CnHnV 
Bis(716-benzene)vanadium, V -00051 
( 717 -Cycloheptatrienylium)( 175- 2,4-cyclopcntadien-1-yl)­

vanadium, V -00052 

CnHnW 
Bis(716-benzene)tungsten, W -00073 

CuH13CIOTi 
[( C,0-71)-Acetyl]chlorobis( 1)5-2,4-cyclopentadicn-1-yl)­

titanium, Ti-00056 

CnHuCIOZr 
(Acetyl-C,O)chlorobis( 71 5- 2,4-cyclopentadien-1-yl )­

zirconium, Zr-00022 

Molecular Formula Index 

C 12H uCI02Zr 
(Acetato-O)chlorobis( 175- 2,4-cyclopentadien-1-yl)­

zirconium, Zr-00023 

C12H13CITi 
Chlorobis( 175- 2,4-cyclopentadien-1-yl)ethenyltitanium, Ti-00057 

CuH13Mn 
[ ( 1,2,3,4,5,6-1) )-1 ,3,5-Cycloheptatriene] ( 715-2,4-

cyclopentadien-1-yl)manganese, Mn-00083 

C12H13Nb0 
Carbonylbis( 175-2,4-cyclopentadien-1-yl)methylniobium, 

Nb-00026 

CuH1303V 
Tricarbonylhydro( 1)6-1,3,5-trimethylbenzene )vanadium, 

v -00053 

C12H148F4Re 
Bis( 775-2,4-cyclopentadien-1-yl)( 71 2-ethene )rhenium(' + ): Tetra­

fluoroborate, in Re-00056 

CuH14CIEr 
Chlorobis( 175- methylcyclopentadienyl )erbi urn, Er-00007 

CuH14CIGd 
Chlorobis(1)5-methylcyclopentadicnyl)gadolinium, Gd-00003 

CuH14CISm 
Chlorobis[ (I ,2,3,4,5-1))-1-mcthyl-2,4-cyclopentadien-1-

yl]sarnariurn, Sm-00006 

C12H14CIYb 
Ch lorobis( 175- meth ylcyclopentadienyl )ytterbi urn, Yb-00008 

CuH14Cr03Si 
[T rimethyl( 1)6-phenyl)silane ]tricarbonylchromium, Cr-00 105 

C 12H14CrO~n 
Tricarbonyl ( trimethylphenylstannane )chromium, C·-00 I 06 

C12H14Mo 
Bis( 1)5-cyclopentadienyl)( 1)2-ethylene )molybdenum, Mo-00066 

CuH14MoO~n 
T ricar bon yl ( 176- trimethylstannyl benzene) molybdenum, 

Mo-00067 

C12H14Ree 
Bis( 175- 2,4-cyclopentadien-1-yl)( 172-ethene )rhenium( I+), 

Re-00056 

C12H14V 
Bis(715-I-methyl-2,4-cyclopentadien-l-yl)vanadium, V -00054 

CnH14W 
Bis( 1)5-2,4-cyclopentadien-l-yl)(712-ethene)tungsten, W -00074 

CnH14Yb 
Bis[ (I ,2,3,4,5-71)-1-methyl-2,4-cyclopentadicn-l-yl]­

ytterbium, Yb-00009 

C12H15F6PW 
Bis( 715- 2,4-cyclopentadien-1-yl)( 172-ethenc )­

hydrotungsten( 1 + ): Hexafluorophosphate, in W -00076 

CuH1sMo02 
Dicarbonyl(pentamethylcyclopentadienyl)molybdenurn, in 

Mo-00124 

C12H 15Mo03TI 
I> Tricarbonyl( 715·2,4-cyclopentadien-l-yl)­

(diethylthallium)molybdenum, Mo-00068 

CnH1sNb 
Bis( 1)5-2,4-cyclopentadien-1-yl)( 172-ethene )hydroniobium, 

Nb-00027 

C12His03TIW 
I> Tricarbonyl( 175-2,4-cyclopentadien-1-yl)­

( diethylthallium)tungsten, W -00075 

C12H1sTa 
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Bis( 175- 2,4-cyclopentadien-1-yl)methyl( methylidene )­
tantalum, Ta-00017 



Molecular Formula Index 

CuHtsV 
Bis(1J5-2,4-cyclopentadien-l-yl)ethylvanadium, V -00055 

CuHtsW19 

Bis(1J5-2,4-cyclopentadien-l-yl)( 1]2-ethene )­
hydrotungsten(l + ), W -00076 

CuHt6CIErO 
( 118-1,3,5, 7 -Cyclooctatetraene )chi oro( tetrahydrofuran)­

erbium, in Er-00003 

CuHt6CILuO 
( 118-!,3,5, 7 -Cyclooctatetraene )chloro( tetrahydrofuran )­

lutetium, in Lu-00003 

CuHt6CizOZr 
Dichloro( 118-1,3,5, 7 -cyclooctatetraene )zirconium; TH F complex, 

in Zr-00004 

CuHt~J»Re 
Bis(1J5-2,4-cyclopentadien-1-yl)dimethylrhenium( I+); Hexaflu­

orophosphate, in Re-00057 

CuHt~f 
Bis(1J5-2,4-cyclopentadien-l-yl)dimethylhafnium, Hf-00013 

CuHt~O 
(116-Benzene)bis(113-2-propenyl)molybdenum, Mo-00069 

CuHt~Ti 
[Bis(1J5-cyclopentadienyl)dimethylamidotitanium, Ti-00058 

CuHt6Nb 
I> Bis(1J5-2,4-cyclopentadien-l-yl)dimethylniobium, Nb-00028 

CuHt602W 
(Aceta to-O) [ ( 1,2,3,4,5-11)-methylbenzene] ( 113-2-propenyl)­

tungsten, W -00077 

CuHt602Zr 
Bis(115-2,4-cyclopentadien-l-yl)dimethoxyzirconium, Zr-00024 

CuHt~e• 
Bis(1J5-2,4-cyclopentadien-1-yl)dimethylrhenium( I+), Re-00057 

CuH1~2Ti 
Bis( 175-2,4-cyclopentadien-1-yl) bis( methanethiola to)­

titanium, Ti-00059 

CuHt6Ti 
Bis( 115-2,4-cyclopentadien-1-yl)dimethyltitanium, Ti-00060 

CuHt6V 
Bis(2,4-cyclopentadien-J-yl)dimethylvanadium, V -00056 

CuHt~r 
Bis( 115-2,4-cyclopentadien-1-yl)dimethylzirconium, Zr-00025 

C uH tsAizCis Ti 
Tetra-!L-chlorobis( dichloroaluminium) [ ( 1,2,3,4,5,6-11 )­

hexamethylbenzene )titanium, Ti-00061 

CuHtsCrN20..S 
(Di-tert-hutylsulfurdiimide-N,N')tetracarbonylchromium, 

Cr-00107 

CuHtsMo 
Tris(114-J,3-hutadiene)molybdenum, Mo-00070 

CuHtsOJW 
Tris[(3.4-11)-3-huten-2-one-O]tungsten, W -00078 

CuHtsW 
Tris(1J4-J,3-hutadiene)tungsten, W -00079 

CuHt9CizTa 
Diehl oro( 172-ethene )( 115-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl)tantalum, Ta-000 18 

CuHt9LuSi 
( 118-1,3,5, 7 -Cyclooctatetraene) ( trimethylsilylmethyl )­

lutetium, Lu-00007 

Ct~:zoBrzMnN04 
Dihromotetracarbonylmanganate( 1-); Tetraethylammonium 

salt, in Mn-00003 

CuHzoC1zMnN04 
Tetracarbonyldichloromanganate( 1-); Tetraethylammonium 

salt, in Mn-00004 

C12H1sV- CuHsF12IMo 

CuH2oCr2 
Tetra-2-propenyldichromium, Cr-00 I 08 

CuH2oCr2h 
Di-~L-iodotetrakis( 113-2-propenyl)dichromium, in Cr-00026 

CuHzoHf 
Tetrakis( 173-2-propenyl)hafnium, Hf-00014 

CuH2oMoN202S4 
Dicarhonylhis(diethylcarhamodithioato-S,S')molybdenum, 

Mo-00071 

CuHzoMo2 
Bis [!L- [ ( I-1J:2,3-1J)-2-propenyl)] his( 113-2-propenyl)­

dimolybdenum, Mo-00072 

CuHzoRe2 
Tetrakis( 113- 2-propenyl)dirhenium, Re-00058 

CuH2oTh 
Tetrakis( 113-2-propenyl )thorium, Th-00003 

CuH2oU 
Tetrakis(173-2-propenyl)uranium, U -00010 

CuH2oZr 
Tetrakis( 113- 2-propenyl )zirconium, Zr-00026 

CuH23Mn06P2S 
Carbonothioyl( 1J5-2,4-cyclopentadien-1-yl)-

his( trimethylphosphite-P)manganese, Mn-00084 

CuH2,Cr03P3 
Tricarbonyltris( trimethylphosphine )chromium, Cr-001 09 

CuH2sCr 
I>Tetraisopropylchromium, Cr-00110 

CuH30LaP3 
Tris [ ( dimethylphosphinidenio) his( methylene) ]lanthanum, 

La-00002 

CuH3oLuP3 
Tris [ ( dimethylphosphinidenio) his(methyene) ]lutetium, 

Lu-00008 

CuH33ErSi3 
Tris [ ( trimethylsilyl )methyl]erhium, Er-00008 

CuH330ShV 
Oxotris(trimethylsilylmethyl)vanadium, V -00057 

CuH33Tb 
Tris[(trimethylsilyl)methyl]terbium, Tb-00001 

CuH33Yb 
Tris[ ( trimethylsilyl)methyl]ytterhium, Yh-0001 0 

CuH34N2ShTi 
Bis( dimethylamido) his( trimethylsilylmethyl )titanium, Ti-00062 

CuMnOuOsze 
Dodecacarbonylmanganatediosmate( 1-), Mn-00085 

CuOuOszRee 
Dodecacarhonylrhenatediosmate( 1-), Re-00059 

C13H3MnOnOs3 
Tridecacarbonyltrihydromanganesetriosmium, Mn-00086 

C13H30nOs3Re 
Tridecacarbonyltrihydrorheniumtriosmium, Re-00060 

CnHsCIFuMo 
Chloro( 175- 2,4-cyclopentadien-1-yl)bis [ ( 2,3-11 )-

1,1,1 ,4,4,4-hexafluoro-2-hutyne]molybdenum, Mo-00073 

CnHsCIFuW 
Chloro( 115- 2,4-cyclopentadien-1-yl) his[ (2,3-11 )-

1,1,1,4,4,4-hexafluoro-2-butyne]tungsten, W -00080 

C13HsCI04W 
Tetracarhonylchloro(3-phenyl-2-propynylidyne)tungsten, 

w -00081 

C13HsFuiMo 
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( 115-2,4-Cyclopentadien-1-yl)bis[ (2,3-11)-1,1,1 ,4,4,4-
hexafluoro-2-butyne]iodomolybdenum, Mo-00074 



Cnli,FeMn06 
Tricarbonyi[Jt- [ (I ,2,3-1):4,5,6, 7 -1))-2,4,6-

cycloheptatrien-1-yl]] ( tricarbonyliron )manganese, M n-0008 7 

CnHsBF~oN304 
(2,2'-Bipyridine-N,N')tricarbonylnitrosylmolybdenum( I+) 

; Tetrafluoroborate, in Mo-00075 

CnHsCr03 
Tricarbonyl[( I ,2,3,4,4a,8a-1))naphthalene]chromium, Cr-00111 

CnHsCr06 
Pentacarbonyl(methoxyphenylmethylene )chromium, Cr-00 112 

CtJHsMoN304e 
(2,2'-Bipyridine-N,N')tricarbonylnitrosylmolybdenum( I+) 

, Mo-00075 

CnHsOsW 
Pentacarbonyl[ ( 1)2-ethenyl)benzene ]tungsten, W -00082 

CtJHs06W 
Pentacarbonyl(methoxyphenylmethylene)tungsten, W -00083 

CnHtoCIF~Ti 
Chlorodi-7T-cyclopentadienyl[2,2,2-trifluoro-l-

( trifluoromethyl)ethylidenimina to] titani urn, Ti-00063 

CnHtoCrOJ 
Tricarbonyl(2,3,4,5-1):9, I 0-1)-9-methylenebicyclo[ 4.2.1]­

nona-2,4,7-triene)chromium, Cr-00113 

CnHuCrFeP:z09 

Tetracarbonyl [Jt-( tetramethyldiphosphine) ]­
(pentacarbonylchromium)iron, Cr-00 114 

CnHuCr04 
Tricarbonyl [ ( 4a,5,6, 7 ,8,8a-17 )-1 ,2,3,4-tetrahydro-1-

naphthalenol]chromium, Cr-00 115 

CtJHt:zMnN04 
Tetracarbonyl [ 2- [ ( dimethylamino )methy I] phenyi-C,N]­

manganese, Mn-00088 

CnHnCIZr 
Chloro[ 178-l ,3,5, 7-cyclooctatetraene] ( 1J5·2,4-

cyclopentadien-l-yl)zirconium, Zr-00027 

CtJHJ:JF~Mo 
(178-l ,3,5,7-Cyclooctatetraene)(1)5-2,4-cyclopentadien-l­

yl)molybdenum(J + ); Hexafluorophosphate, in Mo-00076 

CnHnHo 
( 178-l ,3,5, 7 -Cyclooctatetraenyl)( 715-2,4-cyclopcntadien-

1-yl)holmium, Ho-00004 

CnHnMoe 
( 1)8-1 ,3,5, 7-Cyclooctatetraene )( 1)5-2,4-cyclopentadien-1-

yl)molybdenum( I+), Mo-00076 

CnHnNd 
( 178-l ,3,5, 7-Cyclooctatetraene )( 1)5-2,4-cyclopentadien-1-

yl)neodymium, Nd-00003 

CnHnO:zV 
Acetylcarbonylbis( 715-2,4-cyclopentadien-1-yl)vanadium 

v -00058 ' 

CnH13Sc 
( 178-l ,3,5, 7-Cyclooctatetraene )( 175-2,4-cyclopentadien-1-

yl)scandium, Sc-00003 

CnHnSm 
( 178-l ,3,5, 7-Cyclooctatetraene )( 715-2,4-cyclopentadien-1-

yl)samarium, Sm-00007 

CnH13Ti 
( 178-l ,3,5, 7-Cyclooctatetraene )( 1)5-2,4-cyclopentadicn-1-

yl)titanium, Ti-00064 

CnH13Y 
( 718-l ,3,5, 7-Cyclooctatetraene )( 715-2,4-cyclopentadien-1-

yl)yttrium, Y -00004 

CnHt4CeCI 
Chloro[ I ,3-propanediylbis(1)5-2,4-cyclopcntadien-l­

ylidcne)]cerium, Ce-00002 

Molecular Formula Index 

CnH14CILa 
Chloro[ I ,3-propanediylbis(1)5·2,4-cyclopentadien-l­

ylidene)]lanthanum, La-00003 

CnHt4CI:zHf 
Dichloro[ I ,3-propanediylbis[ (I ,2,3,4,5-1))-2,4-

cyclopentadien-1-ylidene]]hafnium, Hf-00015 

CnHt4CI:zTi 
Dichloro[ I ,3-propanediylbis[ (I ,2,3,4,5-71)-2,4-

cyclopentadien-1-ylidene ]]titanium, Ti-00065 

CnHt4CI:zZr 
Diehl oro[ I ,3-propanediylbis[ (I ,2,3,4,5-1))-2,4-

cyclopentadien-1-ylidene]]zirconium, Zr-00028 

CnHtsF6MoP 
Bis( 1)5-2,4-cyclopentadien-1-yl)( 1)3-2-propenyl)­

molybdenum( I+); Hexafluorophosphate, in :\fo-00077 

CnHtsF6PW 
Bis( 715-2,4-cyclopentadien-1-yl)( 1)3-2-propenyl)­

tungsten( I+); Hexafluorophosphate, in W -00084 

CnHtsMoe 
Bis( 715-2,4-cyclopentadien-l-yl)(1)3-2-propenyl)­

molybdenum( I+), Mo-00077 

CnHtsNb 
Bis( 715-2,4-cyclopentadien-1-yl)( 173-2-propenyl)niobium, 

Nb-00029 

CnHtsOJRe 
Tricarbonyl [ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl)]rhenium, Re-00061 

CnHtsTa 
Bis( 715-2,4-cyclopentadien- I -yl)( 71 3-2-propenyl)tanta lum, 

Ta-00019 

CnH15V 
Bis(2,4-cyclopentadien-l-yl)( 1) 1-2-propenyl)vanadium, V -00059 

CnH1sWe 
Bis( 715-2,4-cyclopentadien- I -yl)( 173-2-propenyl)-

tungsten( I+), W -00084 

CnH16CrO~i 
Tricarbonyl(716-benzyltrimethylsilyl)chromium, Cr-00116 

CnHt6CrO~n 
(Benzyltrimethylstannane)tricarbonylchromium, Cr-00117 

CoH16ove 
Bis( 175-2,4-cyclopentadien-1-yi)(2··Propanone )­

vanadium( I+), V -00060 

CnH160Zr 
( 71 2-Acetyl) his( 1)5-2,4-cyclopentadien-1-yl)­

methylzirconium, Zr-00029 

CnH17Cl;zN1Ta 
( 2,2'-Bipyridine-N ,N')dichlorotrimethyltantalum, Ta -00020 

CnH17F6PW 
Bis( 715-2,4-cyclopentadien-1-yl)( 71 2-ethene )-

methyl tungsten( I+); Hexafluorophosphate, in W -00085 

CuH17N:z03V 
Tricarbonyl(cyano-C)(715-2,4-cyclopentadien-l-yl)­

vanadate( 1-); Tetramethylammonium salt, in V -00018 

CnH17Ta 
Bis(cyclopentadienyl)hydropropenetantalum, Ta-0002 1 

CnH17We 
Bis( 715-2,4-cyclopentadien-1-yl)( 172-ethene )­

methyl tungsten( I+), W -00085 

CnH18AICITi 
11-Chlorobis( 1)5-cyclopentadienyl) ( dimethylalumi num) -11-

methylenetitanium, Ti-00066 

CnH19As:z03V 
Tricarbonyltrihydro[ I ,2-phenylenebis [ dimcthylarsine ]­

As ,As'] vanadium, V -00061 

CoH19CISiTi 
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Chlorobis( 715- 2,4-cyclopentadien-1-yl)( trimrthylsilyl )­
titanium, Ti-00067 



Molecular Formula Index 

C13Ht,CISiZr 
Chlorobis( 715-2,4-cyclopentadien-1-yl)( trimethylsilyl)­

zirconium, Zr-00030 

CtJIIt9Ta 
Bis( 715-2,4-cyclopentadien-1-yl)trimethyltantalum, Ta-00022 

C tJII:zoCrCINOs 
Pentacarbonylchlorochromate( 1-); Tetraethylammonium salt, 

in Cr-00006 

CtJII:zoCriNOs 
Pentacarbonyliodochromate( 1-); Tetraethylammonium salt, in 

Cr-00007 

CtJII:zoiMoNOs 
Pentacarbonyliodomolybdate( 1-); Tetraethylammonium salt, in 

Mo-00004 

CtJII:zoN20~4W 
Tricarbonylbis(diethylcarbamodithioato-S,S')tungsten, 

w -00086 

CtJII2tNaO~W 
Tetracarbonyl(triisopropylphosphine )tungstate(2-); Di-Na salt, 

in W -00087 

CtJII210~Wee 
Tetracarbonyl(triisopropylphosphine)tungstate(2-), W -00087 

CtJ112403P2 Ta 
Benzylidenetrichlorobis( trimethylphosphine )tantalum, Ta -00023 

CtJII2,ChCr03 
Dichloromethyltris(tetrahydrofuran)chromium, Cr-00 118 

CtJII27ShZr 
( 715-Cyclopentadienyl) bis( trimethylsilylmethyl )­

zirconium, Zr-00031 

CtJII29CltNW 
Tetrachloro( I, 1-dimethylpropylidyne)tungsten( 1-); Tetraethyl­

ammonium salt, in W -00004 

CtJII33N3Ti 
Tris(diethylaminato)methyltitanium, Ti-00068 

CtJIIWJrMn013P 4 
Bromocarbonyltetrakis(trimethylphosphite-P)manganese, 

Mn-00089 

C13H3,0P4W 
Chloromethylidynetetrakis( trimeth yl phosphine) tungsten, 

w -00088 

CtJII37Mn013P 4 
Carbonylhydrotetrakis(trimethylphosphite-P)manganese, 

Mn-00090 

Ct4FeMno.~e 
Pentacarbonyl(pentacarbonylmanganese)­

(tetracarbonyliron)rhenium, Re-00062 

Ct4FeMn2014 
Tetracarbonylbis(pentacarbonylmanganio)iron, Mn-00092 

C14FeOt~e2 
Tetracarbonylbis(pentacarbonylrhenio )iron, Re-00063 

c.~o.4Re3 
Tetradecacarbonylhydrotrirhenium, Re-00064 

Ct~sFt~MoO 
Carbonyl( 715- 2,4-cyclopentadien-1-yl)iodo [ (I ,2,3 ,4-17 )-

1 ,2,3,4-tetrakis( trifluoromethyl )cyclobutadiene ]­
molybdenum, Mo-00078 

C1~9CrNOs 
[ 1-(Benzylideneamino )ethylidene] pentacarbonylchromium, 

Cr-00119 

Ct~toBCI~nOz 
Dicarbonyl(715-2,4-cyclopentadien-1-yl)­

(phenylmethylidyne)manganese( I+); Tetrachloroborate, in 
Mn-00093 

Ct411toBCI40zRe 
Dicarbonyl(715-2,4-cyclopentadien-l-yl)­

(phenylmethylidyne)rhenium( I+); Tetrachloroborate, in 
Re-00066 

Ct411toCiz04Wz 
Tetracarbonyldichlorobis( 715-2,4-cyclopentadien-1-yl )­

ditungsten, W -00089 

Ct411toCrz04 
Tetracarbonylbis( 715-2,4-cyclopentadien-1-yl )dichromium, 

Cr-00120 

Ct4HtoF604Ti 
Bis( 715-2,4-cyclopentadien-1-yl)bis( trifluoroacetato-0)­

titanium, Ti-00069 

Ct4HtoF604Zr 
Bis( 715-2,4-cyclopentadien-1-yl) bis( trifluoroacetato-0)­

zirconium, Zr-00032 

Ct~toMnOz61 

Dicarbonyl(775-2,4-cyclopentadien-l-yl)­
(phenylmethylidyne)manganese( I+), Mn-00093 

Ct4HtoMn04Re 
(175-2,4-Cyclopentadien-1-yl) [!L-(71:175-2,4-

cyclopentadien-1-ylidene) ]­
hydrotetracarbonylmanganeserhenium, Re-00065 

c.~.oMoz04 
Tetracarbonylbis( 175-2,4-cyclopentadien-1-yl)­

dimolybdenum, Mo-00079 

Ct4HtoNzSzTi 
Bis( 715-2,4-cyclopentadien-1-yl) [2,3-dimercapto-2-

butenedinitrilato(2-)-S ,S']titanium, Ti-00070 

Ct~to0zRe61 

Dicarbonyl ( 715-2,4-cyclopentadien-1-yl)­
(phenylmethylidyne)rhenium( I+), Re-00066 

Ct411to04Wz 
Tetracarbonylbis( 715-2,4-cyclopentadien-1-yl)ditungsten, 

W-00090 

C14HuMoOz 
Benzyldicarbonyl-7r-cyclopentadienylmolybdenum, Mo-00080 

Ct4HuOzW 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl )( 773-6-methylene-

2,4-cyclohexadien-1-yl)tungsten, W -00091 

Ct~t4CI~oz 
Trichlorobis(177 -2,4,6-cycloheptatrien-1-yl)­

dimolybdenum, Mo-00081 

Ct411tsNb04 
Tetracarbonyl [ (I ,2,3,4,5-17 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]niobium, Nb-00030 

Ct4Hts04Ta 
Tetracarbonyl[ (I ,2,3,4,5-17)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]tantalum, Ta-00024 

Ct4Ht6Cr 
Bis[ (I ,2,3,4,5,6-17)methylbenzene ]chromium, Cr-00 121 

Ct4Ht6F6NPW 
( Cyanomethyl) bis( 175-2,4-cyclopentadien-1-yl)( 712-ethene )­

tunsten( I+); Hexafluorophosphate, in W -00092 

Ct4Ht6F uNzPz V 
Dis( acetonitrile )bis( 715-2,4-cyclopentadien-1-yl)­

vanadium(2+); Bis(hexafluorophosphate), in V -00062 

Ct4Ht~O 
Bis[ (I ,2,3,4,5,6-17)methylbenzene]molybdenum, Mo-00082 

Ct4Ht6NW61 

( Cyanomethyl)bis( 175·2,4-cyclopentadien-1-yl)( 772-ethene)­
tunsten(I + ), W -00092 

Ct4Ht6NzVEBE9 
Dis( acetonitrile )bis( 775-2,4-cyclopentadien-1-yl)­

vanadium(2+ ), V -00062 

Ct4Ht60zW 
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Dicarbonylbis[ (I ,2,3,4-71 )-1 ,3-cyclohexadiene ]tungsten, 
w -00093 



Ct4Ht604Ti 
Bis(acetato-O)bis( TJ 5- 2,4-cyclopentadien-1-yl )titanium, 

Ti-00071 

Ct4Ht6Ti 
Bis [ (I ,2,3,4,5,6-TJ)-methylbenzcnc] titanium, Ti-0007 2 

Ct4Ht6V 
Bis[ (I ,2,3,4,5,6-TJ)-1 ,3,5-cycloheptatriene]vanadium, V -00063 

Ct4Ht6W 
Bis[( I ,2,3,4,5,6-TJ)methylbenzene ]tungsten, W -00094 

Ct4Ht~r 
( TJ4-I ,3-Butadiene) his( TJ5-2,4-cyclopentadien-l-yl)­

zirconium, Zr-00033 

Ct4H11BF4MoO 
Bis[ (2,3-TJ)-2-butyne ]carbonyl( TJ 5-2,4-cyclopentadien-l­

yl)molybdenum( l + ); Tetrafluoroborate, in Mo-OOOX3 

C t4H 11F 6MoOP 
Bis[ (2,3-TJ)-2-butyne] carbonyl( TJ 5-2,4-cyclopentadien-l­

yl)molybdenum( I+); Hexalluorophosphate, in Mo-000~3 

Ct4H17F60PW 
Bis [ (2,3-TJ)-2-butyne ]carbonyl( T/5-2,4-cyclopentadien-1-

yl)tungsten(l + ); Hexalluorophosphate, in W -00095 

Ct4H17MoOID 
Bis[ (2,3-TJ)-2-butyne ]carbonyl( TJ 5-2,4-cyclopentadicn-1-

yl)molybdenum(l + ), Mo-00083 

Ct4H170WID 
Bis[ (2,3-TJ)-2-butyne ]carbonyl( T/5-2,4-cyclopcntadien-1-

yl)tungsten(l + ), W -00095 

Ct4HtsCrF6N03P 
Dicarbonyl[ (I ,2,3,4,5,6-TJ)hexamethylbenzene ]­

nitrosylchromium( I+); Hcxafluorophosphate. in Cr-00 122 

Ct4HtsCrN03~D 
Dicarbonyl[( I ,2,3,4,5,6-TJ)hexamethylbcnzene ]­

nitrosylchromium( I+), Cr-00 122 

Ct4HtsHf 
( T/8-1 ,3,5, 7-Cyclooctatetraene) his( TJ 3- 2-propenyl )­

hafnium, Hf-00016 

Ct4Hts0Sm 
Bis(TJ5-2,4-cyclopentadien-1-yl)samarium; TH F complex, in 

Sm-00005 

Ct4HtsTi 
(I ,4-Butanediyl)bis(TJ5-2,4-cyclopcntadicn-1-yl )­

titanium, Ti-00073 

Ct4HtsZr 
( TJ8-I ,3,5, 7-Cyclooctatetraene) his( TJ 3- 2-propcnyl )­

zirconium, Zr-00034 

Ct4Ht9Er 
tert-Butylbis( TJ5-cyclopentadienyl)erbium, Er-00009 

Ct4Ht9Lu 
Butylbis(TJ5-2,4-cyclopentadien-1-yl)lutetium, Lu-00009 
tert-Butylbis(TJ5-cyclopentadienyl)lutctium, Lu-000 I 0 

Ct4Ht9Lu0 
Bis( TJ5-2,4-cyclopentadien-1-yl) hydro( tctrahydrofuran )­

lutetium, in Lu-00005 

C14H19Nb 
Bis(TJ5-2,4-cyclopentadien-l-yl)( T/2-cthcnc)ethylniobium, 

Nb-00031 

Ct4Ht90PTi 
Carbonylbis(TJ5-2,4-cyclopentadicn-1-yl)-

( trimethylphosphine )titanium, Ti-0007 4 

Ct4HzoAICizTi 
Di-~-L-chlorobis( TJ5-cyclopentadien-l-yl) ( dicthyla I uminum )­

titanium, Ti-00075 

C14HzoMoN404 
Tctracarbonylbis( I ,3-dimethyl-2-imidazolidinylidcnc )­

molybdenum, Mo-00084 

Molecular Formula Index 

Ct4HzoNzOsW 
Pentacarbonyl( cyano-C)tungstatc( 1- ); Tetraethylammonium 

saiL in W -00012 

C14HzoN404W 
Tetracarbonylbis( I ,3-dimethyl-2-imidazolidinylidcnc )­

tungsten, W -00096 

Ct4HzoV 
Bis( TJ 5-2,4-cyclopcntadien-1-yl)dicthylvanadium, V -00064 

Ct4HztCIHfSi 
Chlorobis( TJ 5- 2,4-cyclopentadien-1-yl) [ ( trimcthylsi lyl )­

methyl] hafnium, H f-000 17 

C t4HztCISiZr 
Chlorobis(TJ5-2,4-cyclopentadien-l-yl) [ (trimethylsilyl)­

methyl]zirconium, Zr-00035 

Ct4HztErSi 
Bis( TJ 5-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl )meth:il]­

erbium, Er-000 I 0 

Ct4HztLuSi 
Bis( TJ'- 2,4-cyclopentadien-1-yl) [ ( trimet hylsilyl )mcth yl]­

lutctium, Lu-00011 

Ct4HztSiSm 
Bis( TJ 5-2,4-cyclopentadien-l-yl)[ (trimcthylsilyl)mcthyl]­

samarium, Sm-00008 

Ct4HztSiYb 
Bis( 1] 5-2,4-cyclopentadicn- I -yl) [ ( tri methylsilyl )methyl]­

ytterbium, Yb-00011 

Ct4H 22AISc 
Bis(2,4-cyclopcntadien- I -yl)(dimcthylaluminum )di-u­

mcthylscandium, Sc-00004 

C,4H22AIY 
Bis( TJ'- 2,4-cyclopentadicn- I -yl )( di mcthyla luminum)di-11-

mcthylyttrium, Y -00005 

C,4HnAIYb 
Bis( 1] 5-2,4-cyclopcntadicn-1-yl)(dimcthylaluminum ldi-11-

mdhylyttcrbium. Yb-000 I 2 

Ct4HnHfNz 
Bis( 1]5-cyclopcntadicnyl)bis(dimcthylamido )hafnium. H f-00018 

C t4Hn104PW 
Car bon yl ( T/ 7 -cyclohcpta trien yl i u m) iodo( t rict hy I 

phosphitc)tungstcn, W -00097 

C,4H22N2Ti 
Bis( TJ 5-cyclopcntadienyl)bis( dimethylamido )titanium, Ti-00076 

Ct4HnNzZr 
Bis( 1)-cyclopcntadicnyl) his( dimethylamido )zirconium, Zr-00036 

C,4HnV 
Bis( 1]5-2,4-dimcthyl-2,4-pcntadicn-1-yl)vanadium, V -00065 

Ct4H23Cl302U 
Trichloro[ (I ,2,3,4,5-TJ)-1-mcthyl-2,4-cyclopcntadien-1-

yl] uranium; Bis-TH F complex, in U -00003 

Ct4HnNOsW 
N,N,N-Tricthylcthanaminium( I+) 

pcntacarbonylmcthyltungstate( I-), in W -00009 

C't4HnN3S6Ti 
( 1} 5-2,4-Cyclopentadien-1-yl)-

tris( dimethylca rbamodithioato-S ,S')titan,um, Ti-00077 

C 14H23N3S6Zr 
( TJ 5-2,4-Cyclopentadicn-1-yl)­

tris(dimethylcarbamodithioato-S.S')zirconium, Zr-00037 

C,4H27Ta 
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[ (I ,2,3,4,5-1] )-1 ,2,3,4,5-Pentamethyl-2,4-
cyclopcntadien-1-yl] tetramethyltantalum, Ta-00025 



Molecular Formula Index 

Ct.,II28P2 Ti 
Bis( 174-1 ,3-butadiene) [I ,2-

ethanediylbis[dimethylphosphine]-P,P']titanium, Ti-00078 

Ct.,II30Ch02P2Re 
Dicarbonyldichlorobis( triethylphosphine )rhenium, Re-0006 7 

Ct.,II33Ta02P4 
Dicarbonylbis [I ,2-ethanediylbis [ dimethylphosphine ]­

P,P']hydrotantalum, Ta-00026 

C14H3sN3V 
Tris(diethylamido)ethylvanadium, V -00066 

Ct.,II36Cr02P 4 
Dicarbonyltetrakis( trimethylphosphine )chromium, Cr-00 123 

Ct.,II38MnP4 
Bis[ I ,2-ethanediylbis[ dimethylphosphine ]]-P,P']­

dimethylmanganese, M n-0009 5 

Ct.,II42HfN2Si4 
Dimethylbis[bis(trimethylsilyl)amido] hafnium, H f-000 19 

C 14H42N2Si4Zr 
Dimethyl his [his( trimethylsilyl )ami do] zirconium, Zr-00038 

c.~n20t40s 
Tetracarbonylbis(pentacarbonylmanganio )osmium, M n-00096 

Ct~n20t4Ru 
Tetracarbonylbis(pentacarbonylmanganio) ruthenium, 

Mn-00097 

c.~n30t49 
Tetradecacarbonyltrimanganate( 1-), Mn-00098 

Ct40140sRe2 
Tetracarbonyl bis(pentacarbonylrhenio )osmium, Re-00068 

CtsHsBr0sRe2 
J.t- Bromooctacarbonyl [J.t-(phenylmethylid yne )dirhenium, 

Re-00069 

CtsHsF~3P04W 
Tricarbonylnitrosyl( 1, I O-phenanthroline-N 1 ,N 10)­

tungsten( I+); Hexafluorophosphate, in W -00098 

CtsHsN304W81 

Tricarbonylnitrosyl( I, I 0-phenanthroline-N 1 ,N 10)­

tungsten(l + ), W -00098 

CtsH98rCrFe04 
Bromotetracarbonyl (ferrocenylmethylid yne )chromi urn, 

Cr-00124 

C tsH9BrFeMo04 
Bromotetracarbonyl(ferrocenylmethylidyne)molybdenum, 

Mo-00085 

CtsH98rFe04W 
Bromotetracarbonyl(ferroceniumylmethy1idyne)tungsten, 

w -00099 

CtsH98r04RuW 
Bromotetracar bony I ( ru thenocen y lmeth y lid yne) tungsten, 

w -00100 

CtsH9CI04RuW 
T etracarbon y lchloro( rut henocenom eth y I i dyne) tungsten, 

w -00101 

CtsH9MnMoOs 
Molybdenumcarbonyl( 175-2,4-cyclopentadien-1-yl) [J.t-( 17:775-

2,4-cyclopentadien-1-ylidene) ]-
tetracarbonylmanganese, M n-00099 

CtsHtoCrFeOs 
Tricarbonyl(775-2,4-cyclopentadien-1-yl) [dicarbonyl( T/5_ 

2,4-cyclopentadien-1-yl)iron]chromium, Cr-00 125 

CtsHIOCr06 
Pentacarbonyl( 1-methoxy-3-phenyl-2-propenylidene )­

chromium, Cr-00126 

CtsHtoFeMoOs 
Tricarbonyl(775-2,4-cyclopentadien-1-yl) [ dicarbonyl( TJ 5-

2,4-cyclopentadien-l-yl)iron] molybdenum, Mo-00087 

CtsHIOFeOsW 
Tricarbonyl(TJ5-2,4-cyclopentdien-l-yl) [ dicarbonyl( 775-

2,4-cyclopentadien-1-yl)iron]tungsten, W -00102 

CtsHtoOsV2 
Di-J.t-carbonyltricarbonylbis( TJ5- 2,4-cyclopentadien-1-yl )­

divanadium, V -00067 

CtsHuMn02 
Dicarbonyl( 1)5-2,4-cyclopentadien-l-yl)(2-

phenylethenylidene )manganese, Mn-00 I 00 

CtsHuBMn03 
Tricarbonyl [ (I ,2,3,4,5,6-1))-4-methyl-1-

phenylboratabenzene]manganese, Mn-00101 

CtsHuMn204 
Tetracarbonylbis( TJ5-2,4-cyclopentadien-1-yl)-J.t­

methylenedimanganese, Mn-00 I 02 

CtsH138F4MoN202 
Sis( acetonitrile )dicarbonyl [ (I ,2,3,3a, 7 a-TJ )-1 H-inden-1-

yl]molybdenum( I+); Tetrafluoroborate, in Mo-00088 

CtsH138F4Mo02 
( TJ4-I ,3-Butadiene )dicarbonyl [ (I ,2,3,3a, 7 a-TJ)-1 H -inden-

1-yl]molybdenum(l + ); Tetrafluoroborate, in Mo-00089 

CtsH13CIN202W 
( 2,2'-Bipyridine-N ,N')dicarbonylchloro( TJ3- 2-propenyl )­

tungsten, W -00103 

CtsH13Mn03 
Dicarbonyl(TJ5-2,4-cyclopentadien-1-yl)(2-methoxy-l­

phenylethylidene )manganese, Mn-00 I 03 

CtsH13MoN20281 

Bis(acetonitri1e)dicarbonyl[( I ,2,3,3a,7a-1))-l H-inden-1-
yl]molybdenum( I+), Mo-00088 

CtsH13Mo0281 

( TJ4-I ,3-Butadiene )dicarbonyl[ (I ,2,3,3a, 7 a-17)-l H -inden-
1-yl]molybdenum(l + ), Mo-00089 

CtsHtsAm 
Tris( TJ 5- 2,4-cyclopentadien-1-yl)americium, Am-0000 I 

CtsHtsBk 
T ris( TJ 5- 2,4-cyclopentadien-1-yl) berkeli urn, Bk-0000 I 

CtsHtsBrTh 
Bromotris(TJ5-2,4-cyclopentadien-1-yl)thorium, Th-00004 

CtsHtsBrU 
Bromotris(TJ5-2,4-cyclopentadien-l-yl)uranium, U -00012 

CtsHtsCe 
Tris(TJ5-2,4-cyclopentadien-1-yl)cerium, Ce-00003 

CtsHtsCeCI 
Chlorotris( TJ5-2,4-cyclopentadien-l-y1)cerium, Ce-00004 

CtsHtsCf 
Tris( TJs-2,4-cyclopentadien-1-yl)californium, Cf-0000 I 

CtsHtsCINp 
Chlorotris( TJ5-2,4-cyclopentadien-1-yl)neptunium, Np-0000 I 

CtsHtsCIPu 
Chlorotris( TJ5-2,4-cyclopentadien-1-y1)p1utonium, Pu-0000 I 

CtsHtsCITh 
Chlorotris(TJ5-2,4-cyclopentadien-1-yl)thorium, Th-00005 

CtsHtsCIU 
Chlorotris( T/5_ 2,4-cyclopentadien-1-yl)uranium, U -00013 

CtsHtsCIZr 
Chlorotris( TJ-cyclopentadienyl)zirconium, Zr-00039 

CtsHtsCm 
Tris( TJ5-2,4-cyclopentadien-1-yl)curium, Cm-00001 

CtsHtsDY 
Tris( T/5-2,4-cyclopentadien-1-yl)dysprosium, Dy-00004 

CtsHtsEr 
Tris( TJ 5-2,4-cyclopentadien-1-yl)erbium, Er-000 II 

CtsHtsEu 
Tris( TJ5-2,4-cyclopentadien-1-yl)europium, Eu-00004 
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CtsHtsFNp 
Fluorotris( 7J5-2,4-cyclopentadien-l-yl)ncptunium, N p-00002 

CtsHtsFTh 
Fluorotris(7J5-2,4-cyclopentadien-l-yl)thorium, Th-00006 

CtsHtsFU 
Tris(7J5-2,4-cyclopentadien-1-yl)fluorouranium, U-000 16 

CtsHtsGd 
Tris( 7J5-2,4-cyclopentadien-l-yl)gadolinium, Gd-00004 

CtsHtsHo 
Tris(7J5-2,4-cyclopentadien-l-yl)holmium, Ho-00005 

CtsHtsiTh 
Iodotris(7J5-2,4-cyclopentadien-1-yl)thorium, Th-00007 

CtsHtsiU 
lodotris(7J5-2,4-cyclopentadien-1-yl)uranium, U -00014 

CtsHtsLa 
Tris(7J5-2,4-cyclopentadien-1-yl)lanthanum, La-00004 

CtsHtsLu 
Tris(7J5-2,4-cyclopentadien-l-yl)lutetium, Lu-00012 

CtsHtsMn3N404 
Tris( 7J5-2,4-cyclopentadien-l-yl)-,u3-nitrosyltri-,u­

nitrosyltrimanganese, M n-00 I 04 

CtsHtsNd 
Tris(7J5-2,4-cyclopentadien-1-yl)neodymium, Nd-00004 

CtsHtsPm 
Tris(7J5-2,4-cyclopentadien-l-yl)promethium, Pm-0000 I 

CtsHtsPr 
Tris(7J-5-2,4-cyclopentadien-1-yl)praseodymium, Pr-00003 

CtsHtsPu 
Tris(7J5-2,4-cyclopentadien-l-yl)plutonium, Pu-00002 

CtsHtsSc 
Tris(7J5-2,4-cyclopentadien-l-yl)scandium, Sc-00005 

CtsHtsSm 
Tris(7J5-2,4-cyclopentadien-1-yl)samarium, Sm-00009 

CtsHtsTb 
Tris(7J5-2,4-cyclopentadien-l-yl)terbium, Tb-00002 

CtsHtsTh 
Tris(7J5-2,4-cyclopentadien-l-yl)thorium, Th-00008 

CtsHtsTi 
[ (I ,2-7J)-2,4-cyclopentadien-l-yl] bis( 7J5-2,4-

cyclopentadien-l-yl)titanium, Ti-00079 

CtsHtsTm 
Tris(7J5-2,4-cyclopentadien-l-yl)thulium, Tm-00004 

CtsHtsU 
Tris(7J5-2,4-cyclopentadien-l-yl)uranium, U -00015 

CtsHtsY 
Tris(l15-2,4-cyclopentadien-1-yl)yttrium, Y -00006 

CtsHtsYb 
Tris(7J5-2,4-cyclopentadien-l-yl)ytterbium, Yb-00013 

CtsHt6Cr03 
Tricarbonyl [ (I ,2,3,4,5,6-7J)-l ,3,5, 7 -tetramethyl-

1 ,3,5, 7-cyclooctatetraene]chromium, Cr-00 127 

CtsHt6Mo03 
Tricarbonyi(7J6-I ,3,5,7-tetramethyl-1 ,3,5, 7-

cyclooctatetraene )molybdenum, M o-00090 

CtsHnBMoN602 
Dicarbonyl [hydrotris( I H-pyrazolato-N 1 )bora to( 1-)­

N2 ,N2,N2] [ (I ,2,3-7J-2-methyl-2-propenyl]­
molybdenum, Mo-00091 

CtsHnBN602W 
Dicarbonyl [hydrotris(pyrazolato) bora to( 1-)] ( '11 3- 2-

methylpropenyl)tungsten, W -00 I 04 

CtsHt-rCI06Ti 
Di-tr-cyclopentadienyl(2,4-pentanedionato)titanium( I+); Per­

chlorate, in Ti-00080 

Molecular Formula Index 

CtsH11CI06V 
I> Bis( '11 5-2,4-cyclopentadien-1-yl)(pentanedionato )­

vanadium( I+); Perchlorate, in V -00068 

CtsH1102TiED 
Di-tr-cyclopentadienyl(2,4-pentanedionato)titanium( I+), 

Ti-00080 

CtsH1102VED 
Bis( 175-2,4-cyclopentadien-1-yl )(pentanedionato )­

vanadium( I+), Y -00068 

CtsHtsNYb 
Tris(2,4-cyclopentadien-l-yl)ammineytterbium, in Yb-000 13 

CtsHts03W 
Tricarbonyl [ (I ,2,3,4,5,6-17 )-hexamethylbenzene] tungsten, 

w -00105 

C1sH19As204V 
Tetracarbonylmethyl [I ,2-phenylenebis( dimethylarsine )­

As,As']vanadium, V -00069 

ClsHJ9CIHf04 
Chloro-1r -cyclopentadienyl bis( 2,4-pentanediona to)­

hafnium, Hf-00020 

CtsH19CI04Zr 
Chloro( '1"/5_ 2,4-cyclopentadien-1-yl)bis(2,4-

pentanedionato-O,O')zirconium, Zr-00040 

CtsH19LuO 
Bis( T/5-2,4-cyclopentadien-l-yl)(2,2-dimethyl-l­

oxopropyi-C,O)Iutetium, Lu-000 13 

C1sH19Ti 
Bis( '11 5-2,4-cyclopentadien-1-yl)[ (I ,2,3-17 )-2-methyl-2-

butenyl]titanium, Ti-00081 

C1sH2oBF4NS2V 
Bis( '11 5-2,4-cyclopentadien-1-yl)­

(diethylcarbamodithioato-S,S')vanadium( I+); T(:trafluoro­
borate, in V -00070 

C1sH2oi3NSzV 
Bis( '115-2,4-cyclopentadien-1-yl)­

(diethylcarbamodithioato-S,S')vanadium( I+); Triiodide, in 
v -00070 

C1sH2oNS2VED 
Bis( 175-2,4-cyclopentadien-1-yl)­

(diethylcarbamodithioato-S,S')vanadium( I+), V -00070 

C1sH2oNTa 
Bis( '1"/5_ 2,4-cyclopentadien-1-yl)(isocyanomethane )­

propyltantalum, Ta-00027 

ClsHziCITi 
Chlorobis( 175- 2,4-cyclopentadien-l-yl)(2,2-

dimethylpropyl)titanium, Ti-00082 

C1sH21 Lu 
Bis( 175- 2,4-cyclopentadien-1-yl)(2,2-dimethylpropyl)­

lutetium, Lu-00014 

C1sH21LuO 
Bis(T/5-2,4-cyclopentadien-1-yl)methyllutetium; TH F complex, 

in Lu-00006 

C1sH22Zr 
Bis( 175-cyclopentadienyl) ( 2,2-dimethylpropyl )­

hydrozirconium, Zr-00041 

C1sH2sC!zTa 
Dichloro(2,2-dimethylpropylidene) [ (I ,2,3,4,5-17 )-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-ylj­
tantalum, Ta-00028 

C1sH26N02Re 
Dicarbonyl( '11 5-2,4-cyclopentadien-1-yl)hydrorhenate( 1-); Tet­

raethylammonium salt, in Re-00027 

CtsH2603Ti 
Phenyltris(2-propanolato)titanium, Ti-00083 

C1sH21Zr 
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Molecular Formula Index 

CtsfhsTaOzP4 
Dicarbonylbis[ I,2-ethanediylbis [dimethyl phosphine]­

P,P']methyltantalum, Ta-00029 

Ct~MnOu;OsJ 
Hexadecacarbonylhydromanganesetriosmium, Mn-00 I 05 

c.~o.,OsJRe 
Hexadecacarbonylhydrorheniumtriosmium, Re-00070 

Cu;HaMOlO, 
[~t· [ (I ,2,3,3a,8a-71:4,5,6, 7,8-71 )azulene ]]­

hexacarbonyldimolybdenum, Mo-00092 

C1~9MoN~4 
Tetracarbonyl[2-(phenylazo )phenyl] manganese, Mn-00 I 06 

Ct~9NzO..Re 
Tetracarbonyl[2-(phenylazo)phenyl]rhenium, Re-00071 

Ct~toCrzHgO, 
I>Hexacarbonyldi-1r-cyclopentadienyl-~t-mercuriodichromium, 

Cr-00128 

Ct~toCrzO, 
Hexacarbonylbis( 775-2,4-cyclopentadien-1-yl)dichromium, 

Cr-00129 

Ct~toFsTi 
Bis(715-2,4-cyclopentadien-I-yl)­

pentafluorophenyltitanium, Ti-00084 

Ct~toF~..SzWz 
Tetracarbonylbis(715-2,4-cyclopentadien-l-yl)bis[#t· 

(trifluoromethanethiolato) ]ditungsten, W -00106 

Ct~toF,Ti 
I> Bis-1r·Cyclopentadienylbis(3,3,3-trifluoro-l-propynyl)­

titanium, Ti-00085 

Ct~toMozO, 
Hexacarbonylbis( 715-2,4-cyclopentadien-1-yl )­

dimolybdenum, Mo-00093 

Ct~toO,Wz 
Hexacarbonylbis( 715- 2,4-cyclopentadien-1-yl)ditungsten, 

w -OOI07 

Ct~toYb 
Bis(phenylethynyl)ytterbium, Yb-000 14 

Ct~uCrNOs 
Pentacarbonyl[3-(dimethylamino)-3-phenyl-l ,2-

propadienylidene ]chromium, Cr-00 I30 

Ct~uFeMnOs 
(2-Acetylferrocenyl-C ,O)tetracarbonylmanganese, M n-00 I 07 
Pentacarbonyl(ferrocenylmethyl)manganese, Mn-00 I 08 

Ct~uCrOJ 
Tricarbonyl[ (I ,2,3,4,5,6-71)-7-phenyl-I ,3,5-

cycloheptatriene]chromium, Cr-00 131 

Ct~uMnNOuOsz 
Dodecacarbonylmanganatediosmate( 1-); Tetramethylammo­

nium salt, in Mn-00085 

Ct~tzMD40tzS4 
Dodecacarbonyltetrakis(#LJ·methanethiolato )­

tetramanganese, in Mn-00005 

Ct~uNOtzOszRe 
Dodecacarbonylrhenatediosmate( 1-); Tetramethylammonium 

salt, in Re-00059 

Ct~uOuRe..S4 
Dodecacarbonyltetrakis(#t 3- methaneth iota to) tetrar heni urn, in 

Re-00004 

Ct~t40FuMoP 
Chloro(7!5-2,4-cyclopentadien-I-yl)bis[ (2,3-71)-

I,I,I ,4,4,4-hexafluoro-2-butyne ]­
(trimethylpho~phine)molybdenum, Mo-00094 

Ct~t4CrO, 
Tricarbonyl[ (3a,4,5,6,7, 7 a-71)-2,3-dihydro-1 H -inden-1-

ol]chromium; Monosuccinate, in Cr-00099 

Ct~t40zTi 
[ 1,2-Benzenediolato(2-)-O,O']bis( 715-2,4-cyclopentadien­

I-yl)titanium, Ti-00086 

Ct~t..SzTi 
[I ,2-Benzenedithiolato(2-)-S ,S']bis(715-2,4-

cyclopentadien-I-yl)titanium, Ti-00087 

c.~.sCJTi 
Chlorobis( 715- 2,4-cyclopentadien-I-yl)phenyltitanium, Ti-00088 

c.~.sGd 
Bis(715-2,4-cyclopentadien-I-yl)phenylgadolinium, Gd-00005 

c.,u.sNov• 
Carbonylbis( 715-2,4-cyclopentadien-I-yl)(pyridine)­

vanadium(l + ), V -0007I 

Ct6HtsNSU 
Tris( 715- 2,4-cyclopentadien-I-yl)( thiocyanato-N)uranium, 

u -OOOI7 

c.,n.sNU 
(Cyano-C)tris(715-2,4-cyclopentadien-l-yl)uranium, U -OOOI8 

Ct6HtsSV 
(Benzenethiolato)bis( 715-2,4-cyclopentadien-I-yl)­

vanadium, V -00072 

c.~tsTi 
Bis(715-2,4-cyclopentadien-I-yl)phenyltitanium, Ti-00089 

Ct~tsV 
Bis(715-2,4-cyclopentadien-I-yl)phenylvanadium, V -00073 

Ct6HtsYb 
Bis(715-2,4-cyclopentadien-l-yl)phenylytterbium, Yb-0001 5 

c.~.,Ce9 
Bis( 718-I ,3-5, 7-cyclooctatetraene)cerate( I-), Ce-00005 

Ct6Ht,CeK 
Bis(718-t ,3-5,7-cyclooctatetraene)cerate(I-); K salt, in 

Ce-00005 

c1,u.,cr 
( 71 1•2- [2,2] Paracyclophane )chromium, Cr-00 I32 

c.,u.,KLa 
Bis(718-I ,3,5,7-cyclooctatetraene)lanthanate( I-); K salt, in 

La-00005 

Ct6Ht,KNd 
Bis(718-1 ,3,5,7-cyclooctatetraene)neodymate(I-); K salt, in 

Nd-00005 

C16H16KPr 
Bis(718-t ,3,5,7-cyclooctatetraene)praesodymate(I-); K salt, in 

Pr-00004 

c.~.,Ksm 
Bis(718-t ,3,5,7-cyclooctatetraene)samarate(I-); K salt, in 

Sm-00010 

c.,n.&Tb 
Bis(718-t ,3,5,7-cyclooctatetraene)terbate(I-); K salt, in 

Tb-00003 

Ct6Ht,KY 
Bis(718-!,3,5,7-cyclooctatetraene)yttrate( 1-); K salt, in 

y -00007 

Ct6Ht~9 
Bis(718-! ,3,5,7-cyclooctatetraene)lanthanate( 1-), La-00005 

Ct6Ht,Nd9 

Bis(718-l ,3,5,7-cyclooctatetraene)neodymate(I-), Nd-00005 

Ct6Ht,NP9 

Bis(718-! ,3,5,7-cyclooctatetraene)neptunate( 1-), Np-00003 
Bis( 718-! ,3,5, 7-cyclooctatetraene)neptunium, Np-00004 

Ct6Ht604V 
Bis( 715-2,4-cyclopentadien-1-yl) [ (2,3-71)-dimethyl 

2-butynedioate]vanadium, V -00074 

C16H16Pa 
Bis( 718-l ,3,5, 7-cyclooctatetraene)protactinium, Pa-0000 I 

C16Ht,Pr9 

Bis(718-! ,3,5,7-cyclooctatetraene)praesodymate( 1-), Pr-00004 

C16H16Pu9 

Bis( 718-! ,3,5, 7-cyclooctatetraene)plutonate( 1-), Pu-00003 
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Bis( 118-l ,3,5, 7 -cyclooctatetraene )plutonium, Pu-00004 

Ct~t~me 
Bis( 118-1 ,3,5, 7 -cyclooctatetraene )samarate( 1-), Sm-000 I 0 

Ct~t6Tb9 
Bis( 118-l ,3,5, 7 -cyclooctatetraene )terbate( 1-), Tb-00003 

Ct~t6Th 
t> Bis( TJ8-I ,3,5, 7-cyclooctatetraene )thorium, Th-00009 

Ct~t6Ti 
Bis( I ,3,5, 7-cyclooctatetraene)titanium, Ti-00090 

Ct~t6U 
Uranocene, U -00019 

Ct~t6V 
Bis( 118-1 ,3,5, 7 -cyclooctatetraene )vanadium, V -0007 5 

Ct~t6W 
Bis(TJ5-2,4-cyclopentadien-1-yl)hydropheny1tungsten, W -00108 

Ct~t6ye 
Bis(TJ8-I ,3,5,7-cyclooctatetraene)yttrate( 1- ), Y -00007 

Ct~I7CrN06 
Benzoylpentacarbonylchromate( 1-); Tetramethylammonium 

salt, in Cr-00094 

Ct~I7Moz04P 
Tetracarbonylbis( 115-2,4-cyclopentadien-1-yl) [!1-

( dimethylphosphino) ]-11-hydrodimolybdenum, Mo-00095 

Ct~tsCizCrN3 
Dichloromethyltrispyridinechromium, Cr-00133 

Ct~tsCr04 
Tetracarbonyl( I ,2,3,4,5,6-hexamethylbicyclo[2.2.0] hexa-

2,5-diene )chromium, Cr-00 134 

Ct~tsNSc 
Bis(TJ5-2,4-cyclopentadien-l-yl)methylscandium; Py complex, in 

Sc-00002 

Ct~tsTh 
Tris(TJ5-2,4-cyclopentadien-1-yl)methylthorium, Th-0001 0 

Ct6HtsU 
Tris(TJ5-2,4-cyclopentadien-1-yl)methyluranium. U -00020 

Ct~t9Er 
Bis(2,4-cyclopentadien-1-yl)( 3,3-dimethylbutynyl)­

erbium, Er-000 12 

Ct~zoCr 
Bis[( I ,2,3,4,5,6-TJ)ethylbenzene]chromium, Cr-00135 

Ct~zoV 
Bis[( I ,2,3,4,5,6-TJ)ethylbenzene]vanadium, V -00076 

Ct~zoZr 
Bis( TJ 5-2,4-cyclopentadien-1-yl) [ (I ,2,3,4-1])-2,3-

dimethyl-1 ,3-butadiene] zirconium, Zr-00043 
Bis( TJ5-2,4-cyclopentadien-1-yi)-1J 1- 2-propenyi-TJ3- 2-

propenylzirconium, Zr-00044 

Ct~ztBF4MoOz 
Dicarbonyl(1]4-2-methylene-1 ,3-propanediyl) [(I ,2,3,4,5-

TJ)-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]­
molybdenum( I+); Tetrafluoroborate, in Mo-00096 

C t6HztBzFeMn03S 
Tricarbonyl [ ( TJ5-2,4-cyclopentadien-1-yl)iron] [!1-

[ (I ,2,3,4,5-TJ: 1 ,2,3,4,5-TJ )-3,4-diethyl-2,5-
dihydro-2,5-dimethyl-1 ,2,5-thiadiborole ]]­
manganese, Mn-00 I 09 

C1~21Mo02ED 
Dicarbonyi(TJ4-2-methylene-1 ,3-propanediyl) [ (I ,2,3,4,5-

TJ)-1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]­
molybdenum(l + ), Mo-00096 

Ct~zzCIOSm 
Chlorobis[( I ,2,3,4,5-TJ)-1-methyl-2,4-cyclopentadien-l­

yl]samarium; THF adduct, in Sm-00006 

C t6H22CI402 Tiz 
Tetrachlorobis( 1]5-2,4-cyclopentadien-1-yl) [11- [2,3-

dimethyl-2,3-butanediolato(2- )-O:O']dititanium, Ti-00091 

Molecular Formula Index 

Ct6H220Yb 
Bis[ (I ,2,3,4,5-TJ)-1-methyl-2,4-cyclopentadien-1-yl]­

ytterbium; THF complex, in Yb-00009 

Ct6Hz3NOzW 
Dicarbonyl( 115- 2,4-cyclopentadien-1-yl)(2,2,4,4-

tctramethyl-3-pentaniminato)tungsten, W -00109 

Ct6HnY 
tert- Butylbis(methylcyclopentadienyl )yttrium, Y -00008 

Ct6H24CILaOz 
( 178-l ,3,5, 7 -Cyclooctatetraene )bis( tetrahydrofuran )­

lanthanum, in La-0000 I 

C t6H 24Ciz02 Th 
Dichloro(TJ8-I ,3,5,7-cyclooctatetraene)thorium; Di-TH F com­

plex, in Th-0000 I 

Ct6Hz6CIPzTa 
Bis( TJ5-2,4-cyclopentadien-l-yl)[ I ,2-

cthancdiyl bis [dimethyl phosphine]-P ,P']­
tantalum( I+); Chloride, in Ta-00031 

Ct6H26N03V 
Tricarbonyl( 115- 2,4-cyclopentadien-1-yl)-

hydrovanadate( 1-); Tetraethylammonium salt. in V -00017 

Ct6Hz6PTa 
Bis( TJ 5-2,4-cyclopentadien-l-yl)hydro( triethylphosphine )­

tantalum, Ta-00030 

Ct6Hz6PzTae 
Bis( 175- 2,4-cyclopentadien-1-yl) [I ,2-

ethanediylbis [dimethyl phosphine]-P ,?']­
tantalum( I+), Ta-00031 

Ct6Hz~izYb 
Bis[ (I ,2,3,4,5-TJ)-1-( trimethylsilyl)-2,4-

cyclopentadien-1-yl]ytterbium, Yb-000 16 

Ct6HzsAICINY 
Chlorobis( cyclopen tadienyl) [ trihydro( triethyla mi no)­

aluminum]yttrium, Y -00009 

Ct6Hzs06PzTi 
Bis( 115- 2,4-cyclopentadien-1-yl) bis( trimethylphosphite )­

titanium, Ti-00092 

Ct6H3oN30ReS6 
Car bonyltris( dieth ylcarbamod ithioa to-S ,S')rheni u m, Re-0007 2 

C t6H32Crzeeee 
Tetrakis(Jl-tetramethylene)dichromate( 4- ), Cr-00136 

Ct6H32CrzLi4 
Tetrakis(jl-tetramethylene)dichromate( 4- ); Tetra·Li salt, in 

Cr-00136 

Ct6H36Er9 

Tetra-tert-butylerbate(l- ), Er-000 13 

Ct6H360sW 
Tetrakis(2-methyl-2-propanolato)oxotungsten, W ·00110 

Ct6H3~me 
Tctra-tert-butylsamarate( 1-), Sm-00011 

C't6H36Yb9 

Tetra-tert-butylytterbate( 1-), Yb-00017 

C t6H4oCrzP 4 
Tct rakis [ ( dimethylphosphonio) bis( methylene)] die hromium, 

Cr-00137 

Ct6H4tNbP4 
Bis[ I ,2-ethanediylbis[dimethylphosphine ]-P,P']bis(TJ2-

ethene)hydroniobium, Nb-00032 

C,6H44CrSi4 
Tctrakis[ (trimethylsilyl)methyl]chromium, Cr-00 138 

C,6H44HfSi4 
I> Tetrakis(trimethylsilylmethyl)hafnium, Hf-00021 

C t6H44LuSi9 

Tctrakis[ (trimcthylsilyl)methyl]lutcatc( 1-), Lu-000 15 

C t6H44Si4 Ti 
Tetrakis( trimcthylsilylmethyl )titanium, Ti-0009 3 
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Molecular Formula Index 

Ct(;il~i4V 
t>Tetrakis[(trimethylsilyl)methyl]vanadium, V -00077 

Ct(;il~i4Ye 
Tetrakis[(trimethylsilyl)methyl]yttrate( 1-), Y -00010 

Ct(;il~i.a,r 
t> Tetrakis( trimethylsilylmethyl)zirconium, Zr-00045 

Ct(;il4sCrOt.J>s 
Carbonylpentakis(trimethylphosphite-P)chromium, Cr-00139 

Ct(;il~fNzSi4 
Diethylbis[bis(trimethylsilyl)amido)hafnium, Hf-00022 

Ct(;ii48MozP 4 
Tetramethyl tetrakis( trimeth y I phosphine )di molybdenum, 

Mo-00097 

Ct(;iiWI:zoNzTi 
Bis[ 716-decahydro-C,C' -dimethyldicarbadodeca bora to( 2-) )­

titanate(2-); Bis(tetramethylammonium) salt, in Ti-00019 

CJ(,I~az0t~e4 
Hexadecacarbonyltetrarhenate(2-); Di-Na salt, in Re-00073 

Ct60t~e4ee 
Hexadecacarbonyltetrarhenate(2- ), Re-00073 

Ct,H~OtsOsJRe 
[(Acetonitrile )decacarbonyl-~-L-hydrotriosmi urn 1-

pentacarbonylrhenium, Re-00074 

Ct,HsOtoTcz 
Nonacarbonyl(methoxyphenylmethylene )ditechnetium, 

Tc-00009 

Ct,HtoCr03 
Anthracenetricarbonylchromium, Cr-00 140 
Tricarbonyl-716-phenanthrenechromium, Cr-00 141 

Ct7HtoMnN04 
Tetracarbonyl[2-[(phenylimino)methyl]phenyl-C,N]-

manganese, Mn-00 II 0 

C11HtoMnOsTI 
t>Pentacarbonyl(diphenylthallium)manganese, Mn-00111 

C11HtoN04Re 
Tetracarbonyl [2- [ (phenylimino )methyl) phenyi-C,N)­

rhenium, Re-00075 

Ct,HnCrFe06 
Pentacarbonyl(ferrocenylmethoxymethylene )chromium, 

Cr-00142 

Ct,Ht4Mo04 
Tetracarbonylbis(715-2,4-cyclopentadien-l-yl) [ll-[ (I ,2-

71:2,3-71)-1 ,2-propadiene))dimolybdenum, Mo-00098 

C11Ht40V 
Carbonyl(l15-2,4-cyclopentadien-l-yl)(715-I-phenyl-2,4-

cyclopentadien-l-yl)vanadium, V -00078 

CI7HtsNzSzue 
Tris( 715-cyclopentadienyl )diisothiocyanatourana te( IV), 

u -00021 

Ct,Ht6CrO, 
Tricarbonyl[ ( 4a,5,6, 7 ,8,8a-71 )-1 ,2,3,4-tetrahydro-1-

naphthalenol]chromium; Monosuccinate, in Cr-00115 

C11Ht6U 
Tris(l15-2,4-cyclopentadien-l-yl)ethynyluranium, U -00022 

C11Ht7Lu 
Benzylbis( 115-2,4-cyclopentadienyl)lutetium, Lu-000 16 
Bis(,.,5-2,4-cyclopentadien-1-yl)( 4-methylphenyl)­

lutetium, Lu-00017 

c17H 17Ti 
Benzylbis(l15-cyclopentadienyl)titanium, Ti-00094 

Ct,Ht7V 
Benzylbis(cyclopentadienyl)vanadium, V -00079 

Ct,Ht9CizDy03 
t>Dichloro(715-2,4-cyclopentadien-l-yl)dysprosium; Tris-TH Fad­

duct, in Dy-0000 I 

Ct,Ht9F6PMo 
( 716- Benzene) [ (I ,2,3,4-71)-1 ,3,5, 7-cyclooctatetraene) ( 113-

2-propenyl)molybdenum( I+); Hexafluorophosphate, in 
Mo-00099 

CnHt9MoEII 
( 716- Benzene) [ (I ,2,3.4-71 )-1 ,3,5, 7-cyclooctatetraene I ( 113-

2-propenyl)molybdenum( I+), Mo-00099 

CnH19Nb 
Bis( I ,3,5, 7-cyclooctatetraene)methylniobium, Nb-00033 

CnHzoNz04V 
Bis( 715- 2,4-cyclopentadien-1-yl)( 712-

diethyldiazomalonate-N,N')vanadium, V -00080 

CnHzoOU 
Ethoxytris(715-2,4-cyclopentadien-l-yl)uranium, U -00023 

CnH23Mo203 
Bis( TJ 7 -2,4,6-cycloheptatrien-1-yl)tri-ll­

methoxydimolybdenum, Mo-001 00 

CnH2sHfP 
Bis [ (I ,2,3,4,5,6-TJ )methyl benzene) (trimethylphosphine )­

hafnium, Hf-00023 

CnH2sPZr 
Bis [ (I ,2,3,4,5,6-71 )methyl benzene) ( trimethylphosphine )­

zirconium, Zr-00046 

CnH2sNbP 
Bis( cyclopentadienyl )methyl ( triethylphosphine )niobium, 

Nb-00034 

CnH29CIShZr 
[ Bis( trimethylsilyl )methyl) chlorobis( 715-2,4-

cyclopentadien-1-yl)zirconium, Zr-00047 

CnH29CI2Er03 
DichlorO(lJ5-2,4-cyclopentadien-J-yl)erbium; Tris-THF adduct, 

in Er-00001 

CnH29CjzEu03 
Dichloro(l15-2,4-cyclopentadien-l-yl)europium; Tris-TH Fad­

duct, in Eu-0000 I 

CnH29CjzGd03 
Dichloro(lJ5-2,4-cyclopentadien-l-yl)gadolinium; Tris-TH Fad­

duct, in Gd-00001 

C t1H29CI2Ho03 
Dichloro(l15-2,4-cyclopentadien-l-yl)holmium; Tris-TH Fad­

duct, in Ho-0000 I 

CnH29CjzLu03 
Dichloro(lJ5-2,4-cyclopentadien-l-yl)lutetium; Tris-TH F adduct, 

in Lu-00001 

Ct7H29CI20~m 
Dichloro(lJ5-2,4-cyclopentadien-l-yl)samarium; Tris-TH Fad­

duct, in Sm-0000 I 

CnH29Ch03Y 
Dichloro(lJ5-2,4-cyclopentadien-l-yl)yttrium; Tris-TH F adduct, 

in Y -00001 

Ct7H29Ch03Yb 
Dichloro(lJ5-2,4-cyclopentadien-l-yl)ytterbium; Tris-TH Fad­

duct, in Yb-0000 I 

CnH37NbP4 
( TJ 5- 2,4-Cyclopentadien-1-yl)bis[ I ,2-

ethanediylbis[dimethylphosphine]-P,P')niobium, Nb-00035 

Ct1H3,03Ta 
( 2,2-Dimethylpropylidene )tris( 2-methyl-2-propanola to)­

tantalum, Ta-00032 

CnH38SbTi 
( TJ5- 2,4-Cyclopentadien-1-yl)tris[ ( trimethylsilyl )­

methyl]titanium, Ti-00095 

CtsHtoCrOs 
Pentacarbonyl( diphenylmethylene )chromium, Cr-00 143 

CtsHtoMoOs 
Pentacarbonyl( diphenylmethylene )molybdenum, Mo-00 I 0 I 
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CtsHtoOsW 
Pentacarbonyl( diphenylmethylene )tungsten, W -00 Ill 

CtsHtoOsVz 
Dicarbonylbis(2,4-cyclopentadien-l-yl)vanadium( I+); Hexacar­

bonylvanadate, in V -00050 

CtsH13FeMn03 
Tricarbonyl [ (I ,2,3,4,5-1))-ferrocenyl-2,4-

cyclopentadien-1-yl]manganese, Mn-00112 

CtsHt4CeCh 
Dichlorobis[ ( 1 ,2,3,3a, 7 a-1))-1 H -inden-1-yl]cerium, Ce-00006 

CtsHt4ChTi 
t>Dichlorobis[( 1,2,3,3a, 7a-1))-l H-inden-1-yl]titanium, Ti-00096 

CtsHt4CizZr 
Dichlorobis[( 1 ,2,3,3a,7a-1))-1H-inden-l-yl]zirconium, Zr-00048 

CtsHt4CrO~u 
Pentacarbonyl( ethox yruthenocenylmethylene )chromium, 

Cr-00144 

CtsHt4FeMo03 
Tricarbonyl( 1)5-2,4-cyclopentadien-1-yl)­

ferrocenylmolybdenum, Mo-00 I 02 

CtsHt4FeMo06 
Pentacarbonyl( ethoxyferrocenylmethylene )molybdenum, 

Mo-00103 

CtsHt4FeOzW 
Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)­

(ferrocenylmethylidyne)tungsten, W -00112 

CtsH14Fe03W 
Tricarbonyl(1)5-2,4-cyclopentadien-1-yl)-

ferrocenyltungsten, W -00113 

CtsHt4Fe06W 
Pentacarbonyl(ethoxyferrocenylmethylene)tungsten, W -00114 

C1sHt4MoO~u . 
Pentacarbonyl(ethoxyruthenocenylmethylene)molybdenum, 

Mo-00104 

CtsHt403W 
Tricarbonyl[ (I ,2,3,4,5,6-1))-7-( 1-phenylethylidene )-

1 ,3,5-cycloheptatriene ]tungsten, W -00115 

CtsHt40~uW 
Pentacarbonyl( ethoxyruthenocenylmethylene )tungsten, 

w -00116 

CtsH15Er03W 
[J.L-(Carbonyl-C,O) ]bis(1)5-2,4-cyclopentadien-l-yl)­

[ dicarbonyl(1)5-2,4-cyclopentadien-1-yl)tungsten ]­
erbium, W -00117 

CtsHisGd 
Bis( 1)5-2,4-cyclopentadien-1-yl)(phenylethynyl)­

gadolinium, Gd-00006 

CtsHtsOzV 
Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)­

(phenylcyclopentadiene )vanadium, V -00081 

C1sHis03WYb 
[J.L-( Carbonyl-C,O)] bis( 1)5-2,4-cyclopentadien-1-yl)­

[ dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)tungsten ]­
ytterbium, W -00118 

CtsHtsSc 
Triphenylscandium, Sc-00006 

CtsHtsTi 
Bis( 1)5-2,4-cyclopentadien-1-yl)(phenylethynyl)titanium, in 

Ti-00145 

CtsHisY 
Triphenylyttrium, Y -0001 I 

CtsHtsYb 
Bis( 1)5-2,4-cyclopentadien-1-yl)(phenylethynyl)­

ytterbium, Yb-000 19 

CtsHt6Moz04 
[ 1)- [ ( 2,3-1):2,3-1) )-2-Butyne ]] tetracarbonylbis( 175-2,4-

cyclopentadien-1-yl)dimolybdcnum. Mo-00 I 05 

Molecular Formula Index 

CtsHtsBMnO 
Carbonyl( 1)5-2,4-cyclopentadien- I -yl) [ (I ,2,3,6, 7-1))-4,5-

dihydro- I -phenyl-! H-borepin]manganese, Mn-001 I 3 

C,sHtsNzSU 
T ris( 175-2,4-cyclopentadien- I -yl) ( thiocyana to-N)uranium; 

MeCN adduct, in U -00017 

C,sHtsNzTi 
Bis( 1)5-2,4-cyclopentadien-1-yl)di-1 H -pyrrol-1-

yltitanium, Ti-00097 

CtsHtsNzZr 
Bis( 1)5-cyclopentadien-1-yl)di-1 H -pyrrol-1-ylzirconium, 

Zr-00049 

CtsHtsZr 
Bis( 1)5-2,4-cyclopentadien-1-yl) [I ,2-

phenylenebis [methylene ]]zirconium, Zr-00050 

C18H19Ti 
Bis( 1)5-2,4-cyclopentadien-l-yl)(2,6-dimethylphenyl)­

titanium, Ti-00098 

CtsHzoU 
Tris(1)5-2,4-cyclopentadien- I -yl)-2-propenyluranium, U -00024 

CtsH21BrNbP 
Bromobis( 1)5-2,4-cyclopentadien-1-yl )-

( dimethylphenylphosphine )niobium, N b-00036 

CtsHztCIZr 
Chlorotris( 17-methylcyclopentadienyl )zirconium, Zr-0005 I 

CtsHztCrzNOto 
Decacarbonyl-J.L-hydrodichromate( I-); Tetraethylammonium 

salt, in Cr-00067 

CtsHztNOtoWz 
Decacarbonyl-J.L-hydroditungstate( 1-); Tetraethylammonium 

salt, in W -00040 

CtsH21Nd 
Tris[( I ,2,3,4,5-1))-1-methyl-2,4-cyclopentadien-l-yl]­

neodymium, Nd-00006 

CtsH2102PW 
Carbonyl(1)5-2,4-cyclopentadien-l-yl) [ (I ,2-1))( 4-

methylphenyl )oxoethenyl] ( trimethylphosphine )­
tungsten, W -00119 

CtsH22CizMo2 
Bis( 176-benzene )di-wchlorobis( 173- 2-propenyl )­

dimolybdenum, in Mo-00028 

CtsH22NbP 
Bis( 1)5-2,4-cyclopentadien-1-yl)­

hydro(dimethylphenylphosphine)niobium, Nb-00037 

CtsH2204V 
Bis( 1)5-2,4-cyclopentadien-1-yl) [ (2,3-1))-diethyl 

2-butenedioate]vanadium, V -00082 

CtsHzzOsVz 
Tetrakis[J.L-(acetato-0,0')] bis( 1)5-2,4-cyclopentadien-1-

yl)divanadium, V -00083 

CtsH23CrNOsSn 
[Di-tert -butyl (pyridine )tin] pentacarbonylchromium, Cr-00 145 

C1sHz4Mo 
Bis [ (I ,2,3,4,5,6-1))-1 ,3,5-trimethylbenzene ]molybdenum, 

Mo-00106 

CtsHz4NzTi 
Bis( dimethylamido) ( 1)5-methylcyclopentadienyl)­

phenylethynyltitanium, Ti-00099 

CtsHz4Ti 
Bis[ (I ,2,3,4,5,6-1))-1 ,3,5-trimethylbenzene]titanium, Ti-00100 

CtsHzsNb 
Bis(cyclopentadienyl)hydro(1)2-4-octyne)niobium, Nb-00038 

CtsHzsTa 
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( 172- Benzyne )dimethyl [ (I ,2,3,4,5-1) )-I ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl]tantalum, Ta-00033 



Molecular Formula Index 

CtsHuAICIZr 
Chlorobis(7J5-2,4-cyclopentadien-l-yl) [I­

(dimethylalumino)-2-methyl-1-pentenyl]zirconium, Zr-00052 

CtaHnErO 
tert-Butylbis(715-cyclopentadienyl)erbium; THF complex, in 

Er-00009 

CtaHnLuO 
Butylbis(7J5-2,4-cyclopentadien-1-yl)lutetium; THF complex, in 

Lu-00009 
tert-Butylbis(715-cyclopentadienyl)lutetium; THF complex, in 

Lu-00010 

CtaHuNaOuV 
Hexacarbonylvanadate(l-); Na salt, bis(diglyme) complex, in 

v -00012 

CtaHztErOSi 
Bis( 715-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl)methyl)­

erbium; THF complex, in Er-00010 

CtaHl9LuOSi 
Bis( 715-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl)methyl]­

lutetium; THF complex, in Lu-00011 

CtaHl9NzOsV 
Pentacarbonyl(2-isocyano-2-methylpropane)vanadate( 1-); Tet­

raethylammonium salt, in V -00025 

CtaHztOSiYb 
Bis( 7/5-2,4-cyclopentadien-1-yl) [ ( trimethylsilyl)methyl]­

ytterbium; THF complex, in Yb-00011 

CtaHJOErz 
Tris(3-hexyne)dierbium, Er-00015 

CtaHJOIIfNz 
Bis(7J5-cyclopentadienyl)bis(diethylamido)hafnium, Hf-00024 

CtaHJONzU 
Bis( 7J5-2,4-cyclopentadien-I-yl) bis(N -ethylethanaminato )­

uranium, U -00025 

CtaHJONzZr 
Bis( 7J5-cyclopentadienyl) bis( diethylamido )zirconium, Zr-00053 

CtaH3tCh0z Th 
[ ( 1,2,3,4,5-71)-l,2,3,4,5-Pentamethyl-2,4-

cyclopentadien-1-yl)trichlorothorium; Bis-THF complex, in 
Th-00002 

CtaH3ta30zU 
[(1,2,3,4,5-7J)-1,2,3,4,5-Pentamethyl-2,4-

cyclopentadienyl]trichlorouranium; Bis-THF complex, in 
u -00008 

CtaH3zHfSiz 
Bis( 7J5-2,4-cyclopentadien-1-yl)bis[ ( trimethylsilyl)­

methyl]hafnium, Hf-00025 

CtaH3zSizTi 
Bis( 715-2,4-cyclopentadien-1-yl) bis [ ( trimethylsilyl)­

methyl]titanium, Ti-00101 

C taH3zSizZr 
Bis( 7/5-2,4-cyclopentadien-1-yl) bis [ ( trimethylsilyl)­

methyl]zirconium, Zr-00054 

CtaH3sCizPZr 
Dichloro(2,2-dimethylpropyl) [ ( 1,2,3,4,5-71)-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]­
(trimethylphosphine)zirconium, Zr-00055 

Ctaii.6N4Wz 
Dimethyltetrakis(N-dimethylamino)ditungsten, W -00120 

CttHt4CrFe03 
Tricarbonyl(phenylferrocene )chromium, Cr-00 146 

c.,u.~e04w 
Tricarbonyl( 7/5-2,4-cyclopentadien-1-yl)­

(ferrocenylcarbonyl)tungsten, W -00121 

CttHtsFeMn03 
Tricarbonyl[ ( 1,2,3,4,5-7J)-1-(ferrocenylmethyl )-2,4-

cyc1opentadien-1-yl]manganese, Mn-00114 

CttHtsN30zW 
Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( 1,3-

diphenyltriazenato-N1 ,N3)tungsten, W -00122 

Ct,Hts04Ti 
Bis(~t-benzoato )( 715-cyclopentadienyl)titanium, Ti-001 02 

Ct,Ht6Cr03 
Tricarbony1(3-8-7J-[2.2]paracyclophane)chromium, Cr-00147 

Ct9HtsCI4NbP 
Tetrachloromethyl(triphenylphosphine)niobium, Nb-00039 

Ct,HtsMoO~r 
[~t-(Acetyi-C:O)) [~t-(712-carbonyl)] [carbonyl(7J5-2,4-

cyclopentadien-1-yl)molydenum ]bis( 715-2,4-
cyclopentadien-1-yl)zirconium, Mo-001 07 

c.,u.,Mn 
[ (I ,2,3,4,5-71)-I-methyl-2,4-cyclopentadien-1-yl]-

[ (I ,2,3,4,5,6-71 )-7 -phenyl-1,3,5-cycloheptatriene]­
manganese, Mn-00 115 

c.,u.,zr 
Bis(benzyl)(71-cyclopentadienyl)zirconium, Zr-00057 

Ct,HnNSc 
Bis( 715-2,4-cyclopentadien-1-yl) [2-[ ( dimethylamino )­

methyl]phenyi-C,N]scandium, Sc-00007 

Ct,HnU 
Tris(715-2,4-cyclopentadien-1-yl)(2-methyl-l-propenyl)­

uranium, U -00026 

Ct,Hz3CrzNOtoS 
Decarbonyl(wmethanethiolato)dichromate( 1-); Tetraethylam­

monium salt, in Cr-00083 
Ct,Hz30Pu 

Tris(715-2,4-cyclopentadienyl)tetrahydrofuranplutonium, in 
Pu-00002 

Ct9H130U 
Tris(715-2,4-cyclopentadien-l-yl)uranium; THF complex, in 

u -00015 
Ct,Hz30Yb 

Tris(715-2,4-cyclopentadien-I-yl)­
tetrahydrofuranytterbium, in Yb-000 13 

Ct,HuOTb 
Butoxytris(715-2,4-cyclopentadien-1-yl)thorium, Th-00011 

Ct,HuOU 
Butoxytris(715-2,4-cyclopentadien-1-yl)uranium, U -00027 

Ct,HuOzPW• 
Dicarbonyl( dimethylphenylphosphine )hydro[ ( 1,2,3,4,5,6-

71)-I,3,5-trimethylbenzene]tunsten(I +), W -00123 

C19Hz4Tb 
Butyltris( 715-2,4-cyclopentadien-1-yl)thorium, Th-000 12 

Ct,HuU 
tert-Butyltricyclopentadienyluranium, U -00028 
Butyltris(7J5-2,4-cyclopentadien-l-yl)uranium, U -00029 
Tris( 715-2,4-cyclopentadien-1-yl)( 1-methylpropyl)-

uranium, U -00030 
Ct,HuONTi 

( 1-tert-Butyl-2,2-dimethylpropylideniminato )chlorodi-71'­
cyclopentadienyltitanium, Ti-00 103 

Ct,HJOOW 
Carbonyltris(3-hexyne)tungsten, W -00124 

Ct,HJOU 
[ ( 1,2,3,4,5-71 )-1,2,3,4,5-Pentamethyl-2,4-

cyclopentadien-1-yl)]tris(2-propenyl)uranium, U -00031 

Ct9H3tBF~oO~z 
[ (2,3-71)-2-Butyne] [( 1,2,3,3a,7a-71)-1H-inden-1-yl]-

bis( trimethylphosphite )molybdenum( I+); Tetrafluoroborate, 
in Mo-00108 

Ct9H3tBF~oPz 
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[ (2,3-71)-2-Butyne] [( 1,2,3,3a,7a-7J)-IH-inden-I-yl]­
bis(trimethylphosphine)molybdenum( I+); Tetrafluoroborate, 
in Mo-00109 



Ct9H3tMoO~ze 
[(2,3-71)-2-Butyne) [( 1,2,3,3a,7a-71)-1 H-inden-1-yl]­

bis( trimethy1phosphite )molybden urn ( 1 +), M o-00 I 08 
Ct9H3tMOPzEil 

[ (2,3-71)-2-Butyne) [ (1,2,3,3a, 7 a-71)-l H -inden-1-yl]­
bis(trimethylphosphine)molybdenum(l + ), Mo-001 09 

Ct9H3zOSi2Zr 
Bis( trimethy1si1yl)acetyl-C,O) his( 715-2,4-

cyclopentadien-1-yl)methylzirconium, Zr-00058 

C t9H38CrOsSi..Sn 
[Bis [his( trimethylsilyl )methyl] tin)­

pentacarbonylchromium, Cr-00 148 

C t9H33Mo05PbSi4 
[ Bis [his( trimethylsilyl)methyl] plum hylene )­

pentacarbonylmolybdenum, Mo-001 10 

Ct9H3803Zr 
Tris( diethyl ether)methylphenylzirconium, Zr-00059 

Ct9H4oChNz03Re 
Tricarbonyltrichlororhenate(2- ); Bistetraethy1ammonium salt, 

in Re-00002 

C19H57N~i6Th 
Methyltris[ (hexamethyldisilyl)amino) thorium, Th-000 13 

C19H57N~i6U 
Methyltris[(hexamethyldisilyl)amido]uranium, U -00032 

C2oH20zoOs3Rez 
Decacarbonyl ( decacarbony ldi-JL-hyd rotriosmi u m )­

diruthenium, Re-00076 

CzoHtoCICo3HfOto 
Chlorobis( 71 5-2,4-cyclopentadien-1-yl) [JL4-

[methanolato( 4- )-C:C:C:O]] ( nonacarhonyltricohalt )­
dihafnium, Hf-00026 

C2oHtoCICo30toZr 
Chlorobis( 715-2,4-cyclopentadien-1-yl) [JL4-

[ methano1ato( 4- )-C:C:C:O)) (nonacarbonyltricohalt)­
zirconium, Zr-00060 

CzoH toCozMoOs 
Dicarbonyl(715-2,4-cyclopentadien-1-yl)­

(hexacarbonyldicobalt) [JL3-(phenylmethylidyne) ]­
molybdenum, Mo-00111 

CzoH toFeMnOsP 
Tetracarhonyl [JL·(diphenylphosphino) )­

(tetracarbony1manganio)iron, Mn-00 1 16 

CzoHtoMoOs 
Pentacarhonyl(2,3-diphenyl-2-cyclopropen-1-ylidenc )­

molybdenum, Mo-00 1 1 2 

CzoHtoOsRezSz 
Bis(wbenzenethiolato)octacarhonyldirhenium, in Rc-00041 

CzoHuMnzOsP 
Octacarbon yl-JL- (dip hen ylphosphino )-JL-h yd rod i manganese, 

Mn-00117 

CzoHuOsRe 
Pentacarbonyl( I ,2-diphenyl-2-cyclopropen-1-yl)rhenium, 

Re-00077 

CzoHtsCIMoO 
Carbonylchloro(7]5-2,4-cyclopentadien-l-yl)­

(diphenylacetylene)molyhdenum, Mo-00113 

CzoHtsNOzW 
Dicarbonyl( 715- 2,4-cyclopentadien-1-yl)( a­

phenylbenzenemethaniminato)tungstcn, W -00125 
CzoHts03TIW 
I> Tricarbonyl( 715-2,4-cyclopentadien-1-yl)­

(diphenylthallium)tungsten, W -00126 
C20H16Cr 

Bis[ (I ,2,3,4,4a,8a-71)naphthalene ]chromium, Cr-001 49 

Molecular Formula Index 

CzoHt6CrzGe06 
( Dimethyldiphenylgermane) his [ tricarhonylchromium], 

Cr-0(}150 

CzoHt6F12PzV2 
I, 1 "; 1 ',1 "'-Bivanadocenium(2+ ); Bis(hexalluorophosphate), in 

v -00085 

CzoHt~O 
Bis[( 1 ,2,3,4,4a,8a-71)naphthalene]molybdenum, Mo-00114 

CzoHt60sWz 
Tetracarhonylhis( 7]5-2,4-cyclopentadien- 1 -yl) [JL- [ (2,3-

7]:2,3-71)-dimethyl-2-butynedioate]]ditungsten, W -00127 

CzoHt6V2 
I> I, I"; I, I '"-Bivanadocene, V -00084 

1,1":1',1 '"-Bivanadocenium(2+), V -00085 

CzoHtsMoz 
Bis( 71 5-2,4-cyclopentadien-1-yl)his[JL-( 71;715-2,4-

cyclopentadien-1-ylidene)]dimolyhdenum, Mo-00 115 

CzoHtsNzV 
(2,2'-Bipyridine-N,N')bis( 71 5-2,4-cyclopentadien-1-yl )­

vanadium, V -00086 

CzoH19Dy03W 
[JL-( Carbonyl-C,O)) his[ ( 1 ,2,3,4,5-71 )-1-methyl- 2.~-­

cyclopentadien-1-yl] [tricarbonyl(715-2,4-
cyclopentadien-l-yl)tungsten]dysprosium, W -00128 

CzoH19FeMn03 
Dicarbonyl [ (I ,2,3,4,5-71)-1-methyl-2,4-cyclopentadien-1-

yl] (ferrocenylmethoxymethylene)manganese, Mn-00118 

CzoHt9Ho03W 
[JL·(Carhonyl-C,O) ]his[ (I ,2,3,4,5-71)-1-methyl-2,4-

cyclopentadien-1-yl] [tricarbonyl(715-2,4-
cyclopentadien-1-yl)tungsten]holmium, W -00129 

CzoHt9Th 
1> JL( 71 1 :7]5-Cyclopentadienyl)tris( 71-cyclopentadienyl )­

dititanium(Ti-Ti), Ti-001 04 

CzoHzoBrzTiz 
Di-JL-bromotetrakis( 7]5-2,4-cyclopentadien- I -yl)­

dititanium, in Ti-00023 

C zoHzoCezCiz 
Dichlorotetrakis( 715-2,4-cyclopentadien- I -yl)dicerium, Ce-00007 

CzoHzoCizDyz 
Di-wchlorotetrakis( 715-2,4-cyclopentadien-1-yl )­

didysprosium, in Dy-00002 

CzoHzoCizErz 
Dichlorotetrakis(7]5-2,4-cyclopentadien-1-yl)dierhJUm, in 

Er-00004 

CzoHzoCizGdz 
Di-JL-chlorotetrakis( 7]5-2,4-cyclopentadien- I -yl)­

digadolinium, in Gd-00002 

CzoHzoC)zHfzO 
Dichlorotetrakis( 71 5-2,4-cyclopentadien-1-yl )-w 

oxodihafnium, Hf-00027 

CzoHzoC)zHoz 
Di-JL-chlorotetrakis( 715-2,4-cyclopentadien-1-yl)­

diholmium, in Ho-00002 

CzoHzoCizLuz 
Di-JL-chlorotetrakis( 715-2,4-cyclopentadien-1-yl)­

dilutetium, in Lu-00004 

CzoHzoCizOZrz 
Dichlorotetrakis(7]5-2,4-cyclopentadien-1-yl )-JL­

oxodizirconium, Zr-00061 

C zoH zoCizScz 
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Di-JL·Chlorotetrakis( 71 5-2,4-cyclopentadien-1-yl)­
discandium, in Sc-0000 I 



Molecular Formula Index 

CzoHzoC)zSm:z 
Di-~t-chlorotetrakis( 71s-2,4-cyclopentadien-1-yl)­

disamarium, in Sm-00004 

CzolfzoC):zTh 
Di-~t-chlorotetrakis( 71s-2,4-cyclopentadien-l-yl)­

dititanium, in Ti-00025 

CzollzoCI:z Tm 
Di-~t-chlorotetrakis( 71s-2,4-cyclopentadien-1-yl)­

dithulium, in Tm-00002 

C:zoHzoCI:zYb:z 
Di-~t-chlorotetrakis( 71s-2,4-cyclopentadien-1-yl)­

diytterbium, in Yb-00004 

CzoH~04Ti4 
Tetrachlorotetrakis( 71S-2,4-cyclopentadien-1-y I )tetra -~L­

oxotetratitanium, Ti-00105 

CzoHJ':zTi:z 
Tetrakis( ~-2,4-cyclopentadien-1-yl)di-~t­

fluorodititanium, in Ti-00028 

CzoHJ'~MnNOu 
Tetracarbonyl( di-~t-carbonylhexacarbonyldiferrate)­

manganate(l-); Tetraethylammonium salt, in Mn-00072 

Czolfzollf 
Bis[(l,2,3,3a,7a-71)-IH-inden-1-yl]dimethylhafnium, Hf-00028 

Czolfaf:zTi:z 
Tetrakis(~-2,4-cyclopentadien-1-yl)di-~t-

iododititanium, in Ti-00030 

CzoH~b:z 
Bis( 715-2,4-cyclopentadien-1-yl)bis [1'- [ ( 1,71: I ,2,3,4,5-71 )-

2,4-cyclopentadien-1-ylidene ]]dihydrodiniobium, Nb-00040 
Czolf~p 

Tetrakis(715-2,4-cyclopentadien-1-yl)neptunium, Np-00005 

C:zoHaO:zTi:z 
[~t- [ ( 1,2,3,4,5-71: 1',2',3' ,4',5' -71) [Bi-2,4-

cyclopentadien-1-yl]-l,l '-diyl]bis( 71s-2,4-
cyclopentadien-l-yl)di-~L-hydroxodititanium, Ti-00 I 06 

CzoHaPa 
Tetrakis(~-2,4-cyclopentadien-1-yl)protactinium, Pa-00002 

CzolfaTh 
Tetrakis(71s-2,4-cyclopentadien-l-yl)thorium, Th-000 14 

CzoHaTi 
Di-2,4-cyclopentadien-1-ylbis( 71s_ 2,4-cyclopentadien-1-

yl)titanium, Ti-00107 

CzolfaTh 
p,( 715:715-Fulvalene )di-~L-

hydridobis( cyclopentadienyltitanium), Ti-00 I 08 

CzolfaU 
Bis[(l,2,3,4,5,6,7 ,8-71)-l-ethenyl-1,3,5, 7-

cyclooctatetraene]uranium, U -00033 
Bis[(l,2,3,3a,7a-71)-IH-inden-1-yl]dimethyluranium, U -00034 
Tetrakis(715-2,4-cyclopentadien-l-yl)uranium, U -00035 

CzoH:zoZr 
Bis[ ( 1,2,3,3a, 7a-7J)-IH-inden-l-yl]dimethylzirconium, 

Zr-00062 

CzoH:z1CITi 
Chlorobis(7J5-cyclopentadienyl)(2,2-dimethyl-l­

phenylethenyl)titanium, Ti-00109 

Czofl:z•azr 
Chlorobis(7Js-2,4-cyclopentadien-1-yl)(2-methyl-1-

phenyl-l-propenyl)zirconium, Zr-00063 

CzolfnTh 
Tetra-r-cyclopentadienyldi-p,-hydrodititanium, in Ti-00037 

CzoHu004W:z 
Tetrakis(~-2,4-cyclopentadien-l-yl)-1'­

hydrodihydroditungsten(I +);Perchlorate, in W -00130 

C:zoH:zJW:z• 
Tetrakis( 'Is_ 2,4-cyclopentadien-l-yi)-~L­

hydrodihydroditungsten(l+), W -00130 
C:zoH:z4F30sPSW 

Dicarbonyl( dimethylphenylphosphine )hydro[ (I ,2,3,4,5,6-
'1)-1 ,3,5-trimethylbenzene]tunsten(I + ); Trifluoromethanesul­
fonate, in W -00123 

CaH~fSn:z 
Bis[ ( 1,2,3,4,5,6-71 )methylbenzene ]bis(trimethylstannyl)-

hafnium, Hf-00029 · 

C:zoH:z..Si:zTi:z 
Tetrakis( 'Is_ 2,4-cyclopentadien-1-yl)di-~t­

silylenedititanium, Ti-00110 

CaH:z6Th 
Tris( 'ls-2,4-cyclopentadien-l-yl)(2,2-dimethylpropyl)­

thorium, Th-00015 

C:zoH:z6U 
Tris(7JS-2,4-cyclopentadien-l-yl)(2,2-dimethylpropyl)­

uranium, U -00036 

CaH:zsMoON:z04 
Dicarbonylbis(2-methyl-2-propanolato)bis(pyridine)­

molybdenum, Mo-00116 

C:zoHJOAI~Yb 
Di-~L-chloro( dichloroaluminum)bis[ ( 1,2,3,4,5-17 )-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadienyl]-
ytterbium, Yb-00020 

C:zoH30CIU 
Chlorobis(pentamethylcyclopentadienyl)uranium, U -0003 7 

C:zoH30CJYb 
Chlorobis[ ( 1,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ytterbium, Yb-00021 
C:zoH30C):zNd9 

Dichlorobis[ (I ,2,3,4,5-71)-pentamethyl-2,4-
cyclopentadien-1-yl]neodymate( 1-), Nd-00008 

C:zoH300:zTh 
Dichlorobis[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl]thorium, Th-00016 

C:zoHJOCI:zTi 
Dichlorobis [ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]titanium, Ti-00111 
Ca830CI:zU 

Dichlorobis[ (I ,2,3,4,5-7j)-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]uranium, U -00038 

C:zoH30CI:zYb9 

Dichlorobis [ ( 1,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]ytterbate( 1-), Yb-00022 

C:zoHJOEu 
Bis(pentamethylcyclopentadienyl)europium, Eu-00005 

C20H30F~nP 
Decamethylmanganocenium; Hexafluorophosphate, in 

Mn-00120 

C:zoHJOI:z Yb9 

Diiodobis[ (I ,2,3,4,5-71 )-I ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]ytterbate(I-), Yb-00023 

C:zoH~n 
Decamethylmanganocene, Mn-00 119 
Decamethylmanganocenium, Mn-00120 

CaH30Mn:z0sP:z 
Octacarbonylbis( triethylphosphine )dimanganese, Mn-00 121 

C:zoHJ08m 
Bis [ ( 1 ,2,3,4,5-71 )-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl]samarium, Sm-000 12 
C:zoH30Ti 

Bis[ ( 1 ,2,3,4,5-17)-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]titanium, Ti-00112 

C:zoHJOV 
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Bis[ (I ,2,3,4,5-7j)-I ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-l-yl]vanadium, V -00087 



CzoHJOYb 
Bis [ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl1ytterbium, Yb-00024 

CzoH3tLU 
Hydridobis [ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl1lutetium, Lu-00018 

CzoH3tOY 
tert-Butylbis(methylcyclopentadienyl)yttrium; THF complex, in 

Y-00008 

CzoH3tSm 
Hydrobis(pentamethylcyclopentadienyl)samarium, Sm-000 13 

CzoH3zTh 
Dihydrobis(pentamethylcyclopentadienyl)thorium, Th-000 17 

CzoH3zU 
Dihydrobis(pentamethylcyclopentadienyl)uranium, U -00039 

CzoH3zZr 
Bis( 715-2,4-cyclopentadien-1-yl) bis(2,2-dimethylpropyl )­

zirconium, Zr-00064 
Dihydrobis[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]zirconium, Zr-00065 

CzoH3~lzCIZr 
#'-Chlorobis(715-2,4-cyclopentadien-l-yl)-

bis( diethylaluminum )-~-1-ethanyl-2-
ylidenezirconium, Zr-00066 

CzoH~nzZr 
Bis[ (I ,2,3,4,5,6-71 )-methyl benzene 1 bis( trimethylstannyl)­

zirconium, Zr-00067 

CzoH3sLuOzSi 
( 718-l ,3,5, 7 -Cyclooctatetraene )( trimethylsilylmethyl)­

bis(tetrahydrofuran)lutetium, in Lu-00007 

CzoH33PTa 
( 2,2-Dimethylpropylidene )-712-ethene( 715 -pentamethyl-2,4-

cyclopentadien-1-yl) ( trimethylphosphine )tantalum, Ta -00034 

CzoH43Ta 
Tris(2,2-dimethylpropyl)(2,2-dimethylpropylidene)-

tantalum, Ta-00035 

CzoH44Cr 
Tetrakis(2,2-dimethylpropyl)chromium, Cr-00 151 

CzoH~f 
Tetrakis(2,2-dimethylpropyl)hafnium, Hf-00030 

CzoH44Ti 
Tetrakis[2,2-dimethylpropyl)titanium, Ti-00 113 

CzoH44Zr 
Tetrakis(2,2-dimethylpropyl)zirconium, Zr-00068 

CzoH43MozN4 
Bis [#'- [2-methyl-2-propanaminato(2-) 11bis [2-methyl-2-

propanaminato(2-) 1tetramethyldimolybdenum, Mo-00 117 

CzoH43N4Wz 
Bis[~- [2-methyl-2-propanaminato(2-) 11 bis [ 2-methyl-2-

propanaminato(2-) 1tetramethylditungsten, W -00131 

CzoH411ErOzSi3 
Bis( tetrahydrofuran)tris[ ( trimethylsilyl)methyl1 erbium, in 

Er-00008 

Czo84110zShTb 
Bis( tetrahydrofuran)tris [ ( trimethylsilyl)methyl1-

terbium, in Tb-00001 

CzoH4~zSi3 Yb 
Bis( tetrahydrofuran )tris [ ( trimethy lsilyl) methyl1-

ytterbium, in Yb-00010 

CzoMD40zoU 
Tetrakis(pentacarbonylmanganio)uranium, Mn-00 122 

CztHnO<;Re 
Pentacarbonyl[(2,3-diphenyl-2-cyclopropen-l-yl) ]­

carbonylrhenium, Re-00078 

CuHt4Cr03 
Tricarbonyl(diphenylmethylenecyclopentadiene)chromium, 

Cr-00152 

Molecular Formula Index 

CztHt403W 
Tricarbonyl(diphenylmethylidenecyclopentadiene)­

tungsten, W -00132 

C21HtsCIN04PW 
Tricarbonylchloronitrosyl(triphenylphosphine)tungsten, 

w -00133 

CuHtsCrN06 
Pentacarbonyl [ [ ( diphenylmethylene )amino 1-

ethoxymethylene1chromium, Cr-00153 

CztHtsNbOz 
Dicarbonyl(115-2,4-cyclopentadien-l-yl)­

(diphenylacetylene)niobium, Nb-00041 

CztHtsOzV 
I> Dicarbonyl( 115-2,4-cyclopentadien-1-yl)­

(diphenylacetylene)vanadium, V -00088 

CztHzoCe 
Tris( 175-2,4-cyclopentadien-1-yl)phenylcerium, Ce-00008 

CztHz4Cr03 
Tricarbonyl( 7j6-octamethylnaphthalene)chromium, Cr-00 !54 

CuH14HfOs 
715-2,4-Cyclopentadien-1-ylbis( 2,4-pentanedionato-0 ,0')­

phenoxyhafnium, Hf-00031 

CuH14Mo03 
Tricarbonyl( 176-octamethylnaphthalene)molybdenum, Mo-00118 

CuHz403W 
Tricarbonyl(716-octamethylnaphthalene)tungstl:n, W -00134 

CuH140sZr 
-rr-Cyclopentadienylbis(2,4-pentanedionato)-

phenoxyzirconium, Zr-00069 

CuHzsLuO 
Benzylbis(7j5-2,4-cyclopentadienyl)lutetium; THF complex, in 

Lu-00016 
Bis( 175- 2,4-cyclopentadien-1-yl)( 4-methylphenyl)-

lutetium; TH F complex, in Lu-000 17 

CztHz,U 
I> Tris(2,4-dimethylpentadienyl)uranium, U -00041 

CuH:zsOzPzW 
Carbonyl( 115-2,4-cyclopentadien-1-yl)[ 1,2-

ethanediylbis(dimethylphosphine) 1-P,P'1 [ ( 4-
methylphenyl)oxoethenyl1tungsten, W -00135 

CuH33CITh 
Chloro(methyl)bis[ (I ,2,3,4,5-11)-1,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl1thorium, Th-000 18 

CuH33CIU 
Chloro(methyl)bis[ ( 1,2,3,4,5-7j)-1,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl1uranium, U -00042 

CuH33Lu 
Methylbis[ (I ,2,3,4,5-11)-1,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl11utetium, Lu-000 19 

C21H33Nd 
Tris[ (I ,2,3,4,5-11)-2,4-dimethyl-2,4-pentadienyl)­

neodymium, Nd-00009 

CuH33Y 
Methylbis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl1yttrium, Y -00012 

C:uH42F3MnOuPzS 
Dicarbonyl(trifluoromethanesulfonate-0,0')-

bis( triisopropylphosphite-P)manganese, M n-00 123 

CuHs,CIHfSi6 

Tris[bis(trimethylsilyl)methyl1chlorohafnium, Hf-00032 

C 21 Hs,CISi6 Yb9 

Tris[bis(triethylsilyl)methyl1chloroytterbate( 1--), Yb-00025 

CuHs,CISic.Zr 
Tris[bis(trimethylsilyl)methyl]chlorozirconium, Zr-00070 

CuHs,ScSi6 
Tris[bis(trimethylsilyl)methyl]scandium, Sc-00008 
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Molecular Formula Index 

C:ztH~i,Ti 
Tris[bis(trimethylsilyl)methyl]titanium, Ti-00114 

C:ztH~i,V 
Tris[bis(trimethylsilyl)methyl]vanadium, V -00089 

C:ztH~~y 
Tris[bis(trimethylsilyl)methyl]yttrium, Y -00013 

CnHtoFtoHf 
Dis( 715-2,4-cyclopentadien-1-yl) bis(pentafluoropheny I)­

hafnium, Hf-00033 

C:z~t~toTi 
Dis( 715-2,4-cyclopentadien-1-yl) bis(pentafluorophenyl )­

titanium, Ti-00115 

C:z~toFtoZr 
1> Dis( 71s·cyclopentadienyl) bis(pentafl uorophenyl )­

zirconium, Zr-00071 

C:z~toKOtoPW 
Decacarbonyi(Jl·diphenylphosphido )ditungstate( 1-); K salt, in 

w -00136 

CnHtoOtoPW9 

Decacarbonyl(#l-diphenylphosphido)ditungstate(I-), W -00136 
C:z~t40,.PRe 

Tetracarbonyl[2-(diphenylphosphinophenyi-C,P)]rhenium, 
Re-00079 

C:z~tsKMnO,.P 
Tetracarbonyl(triphenylphosphine)manganate( 1-); K salt, in 

Mn-00124 

C:z~tsMnNaO,.P 
Tetracarbonyl(triphenylphosphine)manganate(I-); Na salt, in 

Mn-00124 

C:z:zHtsMnO,.J»S 
Tetracarbonyl(triphenylphosphine )manganate(I-), Mn-00 124 

CnHtsNOsPV 
Tetracarbonylnitrosyl( triphenylphosphine )vanadium, V -00090 

CnHtsNb30, 
Heptacarbonyltris(cyclopentadienyl)triniobium, Nb-00042 

cnn.~nO,.p 
Tetracarbonylhydro( triphenylphosphine )manganese, Mn-00 125 

C:z~t~:z04 
Tetracarbonylbis(715-2,4-cyclopentadien-I-yl) [#£· 

(phenylethenylidene )dimanganese, Mn-00 126 

C:z~lollf 
Dis( 71s·2,4-cyclopentadien-l-yl)diphenylhafnium, Hf-00034 

C:z~lollfSe:z 
Dis(benzenese1enolato )bis( 715-2,4-cyclopentadien-1-yl )­

hafnium, Hf-00035 

C:z~~:zV 
(Azobenzene)bis(cyclopentadienyl)vanadium, V -00091 

Cn820N~ 
Dis(benzenethiolato )bis( 71s-2,4-cyclopentadien-1-yl)­

niobium, Nb-00043 

Cn8a02Ti 
Dis( 715-2,4-cyclopentadien-1-yl)bis(phenolato-0)­

titanium, Ti-00116 
C:z:zHaS2Ti 

Dis(benzenethiolato )bis( 715-2,4-cyclopentadien-1-yl)­
titanium, Ti-00117 

C:z~aS:zV 
Dis(benzenethiolato )bis( 715-2,4-cyclopentadien-1-yl)­

vanadium, V -00092 
CnH:zoS:zZr 

Dis(benzenethiolato )bis( 715-2,4-cyclopentadien-1-yl)­
zirconium, Zr-00072 

Cn820Ti 
Dis(71S-cyclopentadien-l-yl)diphenyltitanium, Ti-00 118 

CnH:zoZr 
Bis( 71s-2,4-cyclopentadien-1-yl)diphenylzirconium, Zr-00073 

C:z:zH:ztCoO..Sm 
[#£·( Carbonyi-C,O)] tris[ ( 1,2,3,4,5-71)-1-methyl-2,4-

cyclopentadien-1-yl] ( tetracarbonylcobalt)­
samarium, Sm-00014 

CnH:ztNb 
Bis( 1,3,5, 7 -cyclooc!atetraene )phenylniobium, Nb-00044 

CnH:z:zU 
Benzyltricyclopentadienyluranium, U -00043 

C:z:zHuU 
Dicyclopentenouranocene, U -00044 

C:z~uBScSi" 
Bis[ ( 1,2,3,4,5-71)-1,3-bis(trimethylsilyl)-2,4-

cyclopentadien-1-yl]tetrahydroboratoscandium, Sc-00009 
CuH:z~N 

Tris(2,4-cyclopentadien-I-yl)­
isocyanocyclohexanedysprosium, in Dy-00004 

CuH:ul>y:z 
Tetrakis(715-2,4-cyclopentadienyl)-di-Jl· 

methyldidysprosium, in Dy-00003 
CuHu;ErN 

Tris(2,4-cyclopentadien-I-yl)isocyanocyclohexaneerbium, in 
Er-00011 

CuHu;Er:z 
Tetrakis( 71s·2,4-cyclopentadien-I-yl)di-Jl­

methyldierbium, in Er-00005 
C:z~uHoN 

Tris( 71s-2,4-cyclopentadien-1-yl)­
isocyanocyclohexaneholmium, in Ho-00005 

CnHuHo:z 
Tetrakis( 71s·2,4-cyclopentadien-I-yl)di-Jl­

methyldiholmium, in Ho-00003 
CuHW.uN 

Tris( 715-2,4-cyclopentadien-1-yl)­
isocyanocyclohexanelutetium, in Lu-000 12 

CnHuNTb 
Tris( 715-2,4-cyclopentadien-1-yl)­

isocyanocyclohexaneterbium, in Tb-00002 
C:z:zHuNTm 

Tris(2,4-cyclopentadien-1-yl)­
isocyanocyclohexanethulium, in Tm-00004 

CuH:z~U 
Tris( 715-2,4-cyclopentadien-1-yl)­

isocyanocyclohexaneuranium, in U -00015 
C:z~~Yb 

Tris( 71s·2,4-cyclopentadien-1-yl)­
isocyanocyclohexaneytterbium, in Yb-00013 

CuH26Tm:z 
Tetrakis( 715-2,4-cyclopentadien-1-yl)di-w 

methyldithulium, in Tm-00003 
CuHuY:z 

Tetrakis( 71s-2,4-cyclopentadien-1-yl)di-Jl­
methyldiyttrium, in Y -00003 

CuHuYb:z 
Tetrakis( 715-2,4-cyclopentadien-1-yl)di-Jl· 

methyldiytterbium, in Yb-00006 
CuH~eK03 

Bis( 718·1,3-5, 7 -cyclooctatetraene )cerate(I-); K salt, diglyme ad­
duct, in Ce-00005 

C:z:zH30F,O:zPV 

365 

Dicarbonylbis[ ( 1,2,3,4,5-71)-1,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]vanadium(1 + ); Hexafluorophosphate, in 
v -00093 



C22H3oHf02 
Dicarbonylbis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]hafnium, Hf-00036 

C22H3002Ve 
Dicarbonylbis[ (I ,2,3,4,5-1) )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]vanadium( I+). Y -00093 

C22H3o02Zr 
Dicarbonylbis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamcthyl-2,4-

cyclopentadien-1-yl)zirconium. Zr-00074 

C 22H32B4FeMn20~2 
Hexacarbonylbis[11-[ ( 1,2,3,4,5-1): I ,2,3,4.5-1))-3.4-

diethyl-2,5-dihydro-2,5-dimethyl-1 ,2,5-
thiadiborole )) ( iron)dimanganese, M n-00 127 

C22H3sNZr 
Hydro[(methylimino)methyl] bis[ (I ,2,3,4,5-1) )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]zirconium. Zr-00075 

C22H36CJNTh 
Chloro( dimethylamino) bis( pentameth y lcyclopentadicn yl )­

thorium, Th-00019 

C22H3JNZr 
Dimethylamidoiodobis( 175- pentamet h ylcyclopen tad ien y I)­

zirconium, Zr-00076 

C22H36Th 
Dimethylbis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamcthyl-2,4-

cyclopentadien-1-yl]thorium. Th-00020 

C22H36Ti 
Dimethylbis[( I ,2,3,4,5-1J)-l ,2,3,4,5-pcntamethyl-2,4-

cyclopentadien-1-yl]titanium, Ti-00 119 

C22H36U 
Dimethylbis[( I ,2,3,4,5-1J)-l ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]uranium, U -00045 
Tris(2-methyl-l-propenyl) [ (I ,2,3,4,5-77 )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]uranium, U -00046 

C22H36Zr 
Dimethylbis[ (I ,2,3,4,5-1J)-l-(2-methylbutyl)-2,4-

cyclopentadien-l-yl]zirconium, Zr-00077 

C22H37NZr 
Dimethylamidohydro(pentamethylcyclopcntadienyl)­

zirconium, Zr-00078 

C22H39FeN3Ti 
Tris(diethylaminato)ferrocenyltitanium, Ti-00 120 

C22H4oCIP 4 Ta 
Chlorobis[ I ,2-ethanediylbis [dimethyl phosphine ]-P,P' j­

(774-naphthalene)tantalum, Ta-00036 

C 22H42CIPrSi4 
Bis[ I ,3-bis( trimethylsilyl)cyclopentadienyl )­

chloropraesodymium, Pr-00006 

C22H42CIScSi4 
Bis [I ,3-bis( trimethylsily I )cyclopentadien y I J­

chloroscandium, Sc-000 I 0 

C22H42CI2NdSi46 

Dichlorobis[ (I ,2,3,4,5-77 )-1 ,3-bis( trimethylsilyl)-2,4-
cyclopentadien-1-yl]neodymate( 1-), Nd-0001 0 

C22H62Cr2P2Si4 
Bis( trimethylphosphine) bis [11- [ ( trimethylsily I) methyl J J­

bis[(trimethylsilyl)methyl]dichromium, Cr-00 155 

C23H1sBrO~iW 
Bromotetracarbonyl [ ( triphenylsilyl) methylidyne ]-

tungsten, W -00137 

C23H1sF~nOsP2 
Pentacarbonyl(triphenylphosphine)manganese( I+); Hexanuoro­

phosphate, in Mn-00129 

C23H1sFeMnN207P 
Dinitrosyl (pentacarbony lmanganio) ( tri phenyl phosphine)­

iron, Mn-00128 

Molecular Formula Index 

CnH1sMn05PEil 
Pentacarbonyl(triphenylphosphine)mangancse( I+), Mn-00129 

CnHtsMoOsP 
Pcntacarbonyl(triphenylphosphine)molybdenum, Mo-00119 

C 23H tsOsPV6 

Pentacarbonyl(triphenylphosphine)vanadatc( 1-), V -00094 
Pentacarbonyl(triphenylphosphine)vanadium. V -00095 

CnHt6Mo03 
T ricarbonyl [ (I ,2,3,4,5,6-1) )-7 -( diphenylmethylene )-

1 ,3,5-cycloheptatriene]molybdenum, Mo-00120 

CnH11CIHfN202 
Chloro-Jr-cyclopentadien ylbis( 8-quinol inola to) hafnium, 

Hf-00037 

C nH t7CIN 202Zr 
ChI oro( 1J5-cyclopentadienyl) bis( 8-q u inoli nola to)­

zirconium, Zr-00079 

CnH2oCINTi 
Chlorodi-Jr-cyclopentadienyl( I, 1-

diphcnylmethyleniminato)titanium. Ti-00 121 

CnH2oHfO 
( 77 2- Benzoyl)bis( 1J5-2,4-cyclopentadien-l-yl)­

phenylhafnium, Hf-00038 

C nH2oiMnNOP 
( 775- 2,4-Cyclopentadien-1-yl)-

iodonitrosyl( triphenylphosphine )manganese, M n-00 130 

CnH2oOZr 
( 77 2- Benzoyl) bis( 77 5- 2,4-cyclopentadien-1-yl )­

phenylzirconium, Zr-00080 

C23H2o03Ti 
(1J5-2,4-Cyclopentadien-l-yl)triphenoxytitanium, Ti-00122 

CnH2oU 
Tris( 77 5- 2,4-cyclopentadien-1-yl)(phenylethynyl)uranium, 

u -00047 

C23H21CIMo 
Chlorobis( 1-phenyl-1-propyne )( 1)5-cyclopentadienyl)­

molybdenum, Mo-00 121 

C nH22CIPZr 
Chlorobis( 175- 2,4-cyclopentadien-1-yl)-

[ (diphenylphosphino)methyl]zirconium, Zr-00081 

CnH22CrGeOs 
[ Bis( 2,4,6-trimethyl phenyl )germylene ]­

pentacarbonylchromium, Cr-00 !56 

CnH24U 
[Tris(1J5-2,4-cyclopentadien-I-yl)) [ ( 4-methylphenyl)­

methyl]uranium, U -00048 

CnH33CIN2U 
Chlorobis[( I ,2,3,4,5-1J)-l ,2,3,4,5-pentamethyl- 2,4-

cyclopentadien-1-yl)( I H-pyrazolato-N 1 ,N2)uranium, 
u -00049 

CnH34ChN2U 
Dichlorobis[( I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] (I H -pyrazole-N2)uranium, U -00050 

CnH34Si2Zr 
[Bis( trimethylsilyl)methyl) bis( 175- 2,4-cyclopentadien-1-

yl)phenylzirconium, Zr-00082 

CnH39NTh 
Methyl(N -methylmethanaminato )bis[ (I ,2,3,4. 5-77 )-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl)­
thorium, Th-00021 

C nH4sCISi4Zr 
[Bis(trimethylsilyl)methyl]chlorobis[ (I ,2.3,4,S-1J)-I­

( trimethylsilyl)-2,4-cyclopentadien-1-yl]­
zirconium, Zr-00083 

CnH47MnOsP2 
Dicarbonyl ( 77 3- 2-propeny I) bis( tri isopropylphos phitc-F)­

manganese, Mn-00131 

C24H1406W2 

366 

Hexacarbonylbis[ (I ,2,3,3a, 7a-1J)·l H-indcn-1-yl)­
ditungsten, W -00138 



Molecular Formula Index 

CWftsN'bO~n 
Hexacarbonyl(triphenylstannyl)niobium, Nb-00045 

CWftsO~V 
Hexacarbonyl(triphenylstannyl)vanadium, V -00096 

Cz..tltsSc 
Tris(phenylethynyl)scandium, Sc-00011 

CWft,MoO.,P 
Tetracarbonyl[[2-(772-ethenyl)phenyl]diphenylphosphine­

P]molybdenum, Mo-00122 
CWI11P04W 

Tetracarbonyl[2-(772-ethenyl)phenyldiphenylphosphine-P]­
tungsten, W -00139 

CWftsAIMn30ts 
Hexakis[~t-(acetyl-C:O)] (aluminum)­

dodecacarbonyltrimanganese, in Mn-00037 
CWftsCriOsP 

Pentacarbonyliodochromate( 1-); Methyltriphenylphosphonium 
salt, in Cr-00007 

CWftsNzOsTi 
Bis( 715-2,4-cyclopentsdien-1-yl) bis( 4-nitrobenzoato-0')-

titanium, Ti-00123 

CWf20Cr04Th 
~~t-(Chromato-O,O')tetraphenyldithallium, Cr-00157 
CWf~rzO~n 

(Dibenzy1dimethy1stannane) bis [ tricarbonylchromium], 
Cr-00158 

CWf20F~NOzPz 
Carbonyl( 715-2,4-cyc1opentadien-1-yl)-

nitrosyl( triphenylphosphine )manganese; Hexafluorophos­
phate, in Mn-00132 

Cz..tl:zoMnNOzP• 
Carbonyl(715-2,4-cyclopentadien-1-yl)­

nitrosyl(triphenylphosphine)manganese, Mn-00132 
CW120NOzPW 

Carbonyl( 715-2,4-cyclopentadien-1-yl)­
nitrosyl(triphenylphosphine)tungsten, W -00140 

CW1200V 
Bis(2,4-cyclopentadien-1-yl)( 712-C,O-diphenylketene )­

vanadium, V -00097 

CWI20.P4V4 
Tetracarbonyltetrakis(cyclopentadienyl)tetravanadium, 

v -00098 

CW120Ti 
Tetraphenyltitanium, Ti-00124 

CWinBF~OPRe 
( 715-2,4-Cyclopentadien-1-yl)­

methylenenitrosyl(triphenylphosphine)rhenium( I+); Tetraflu­
oroborate, in Re-00080 

CWfnOzZr 
Bis(715-benzylcyclopentadienyl)dichlorozirconium, Zr-00084 

Cz..tlzzNOPRe• 
(715-2,4-Cyclopentadien-1-yl)­

methylenenitrosyl(triphenylphosphine)rhenium( I+), 
Re-00080 

C]41124Cez 
Tris( 1 ,3,5, 7 -cyclooctatetraene )dicerium, Ce-00009 

CW124Crz 
[~t-[ (I ,2,3,4-77:5,6, 7 ,8-71)-1 ,3,5, 7 -Cyclooctatetraene ]­

(bis( I ,2,3,4-71)-1 ,3,5, 7-cyclooctatetraene]­
dichromium, Cr-00159 

CWfWff 
Bis(benzyl)bis(715-cyclopentadienyl)hafnium, Hf-00039 

CWI~oz 
[~t-[ ( 1 ,2,3,4-77:5,6, 7 ,8-71)-1 ,3,5, 7 -cyclooctatetraene ]]­

bis[ ( 1,2,3,4-77 )-1,3,5, 7 -cyclooctatetraene ]­
dimolybdenum, Mo-00123 

Cz..tlz4PSc 
Bis( 775-2,4-cyclopentadien-1-yl)-

[ ( diphenylphosphinidenio )bis(methylene) ]scandium, Sc-000 12 
C24H24Ti 

Dibenzylbis( 715-2,4-cyclopentadien-1-yl)titanium, Ti-00 125 
Cz4H24Th 

Tris( 1 ,3,5, 7 -cyclooctatetraene )dititanium, Ti-00126 
Cz4H24V 

Dibenzylbis(cyclopentadienyl)vanadium, V -00099 
Cz4Hz4W 

Dibenzylbis(715-2,4-cyclopentadien-1-yl)tungsten, W -00141 
Cz,.II24W2 

[#l- [ ( 1 ,2,3,4-77:5,6, 7 ,8-71)-1 ,3,5,7-cyclooctatetraene]]­
bis [ ( 1 ,2,3,4-71 )-I ,3,5, 7 -cyclooctatetraene 1-
ditungsten, W -00142 

C24Hz~r 
Bis(benzyl)bis(715-cyclopentadienyl)zirconium, Zr-00085 

C24HzsCiz Ta 
Dichloro( diphenylacetylene) [ ( 1 ,2,3,4,5-71 )-1,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]tantalum, Ta-00037 
CW1z1PU 

Tris( 715-2,4-cyclopentadien-1-yl)-
[ ( dimethylphenylphosphoranylidene )methyl)]­
uranium, U -00051 

Cz4H210zErz 
Di-ll-chlorotetrakis[ ( 1 ,2,3,4,5-71)-1-methyl-2,4-

cyclopentadien-1-yl]dierbium, in Er-00007 
C24H21Ciz Ybz 

Di-ll-chlorotetrakis[ ( 1 ,2,3,4,5-71 )-1-methyl-2,4-
cyclopentadien-1-yl]diytterbium, in Yb-00008 

Cz,.II30Co04 Yb 
[#l-( Carbonyl-C,O)] bis [ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]­
(tricarbonylcobalt)ytterbium, Yb-00026 

Cz,.II30Crz04 
Tetracarbonylbis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]dichromium, Cr-00 160 
Cz4H30Moz04 

Tetracarbonylbis[ ( 1 ,2,3,4,5-1'/ )-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]dimolybdenum, Mo-00124 

C24H3004W2 
Tetracarbonylbis[( I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]ditungsten, W -00143 
Cz4H3zCINz V 

Bis( 715-2,4-cyclopentadien-1-yl) bis(isocyanocyclohexane )­
vanadium(!+); Chloride, in V -00100 

Cz..tiJzKOzNp 
Bis(118-1 ,3,5,7-cyclooctatetraene)neptunate(l-); K salt, bis­

THF complex, in Np-00003 
C24H3zKOzPu 

Bis(l'/8-1 ,3,5, 7-cyclooctatetraene)plutonate(l-); K salt, bis-THF 
complex, in Pu-00003 

C24H3zNzTiz 
Tetra -11"-cyclopentadienylbis [#l-( dimethylamina to)]­

dititanium, in Ti-00058 

Cz~JzN:zV• 
Bis( 1'/5_ 2,4-cyclopentadien-1-yl)bis(isocyanocyclohexane )­

vanadium(l+), V -00100 
C24H3zN4U 

[ (I ,2,3,4,5-71)-2,5-Dimethyl-lH-pyrrol-l-yl]tris(2,5-
dimethyi-IH-pyrrol-1-yl)uranium, U -00052 

C24H3zU 
Bis[ (I ,2,3,4,5,6, 7 ,8-71)-1 ,3,5,7-tetramethyl-1 ,3,5,7-

cyclooctatetraene]uranium, U -00053 
C24H3~ICizOY z 

367 

#l-Chloro-#l3-chlorotetrakis( 715-2,4-cyclopentadien-1-yl)­
trihydro[1 ,1'-oxybis[ethane]]aluminumdiyttrium, Y -00014 



Cz.JIWJISiz 
Bis(715-2,4-cyclopentadien-1-yl) [I ,2-

phenylenebis [ ( trimethylsilyl )methylene]] hafnium, H f-00040 

Cz.Jl~izZr 
Bis(715-2,4-cyclopentadien-l-yl) [I ,2-

phenylenebis[ ( trimethylsilyl)methylene ]]-
zirconium, Zr-00086 

Cz,JI~r9 

Tetrakis(3,3-dimethyl-l-butynyl)erbate( 1-), Er-000 16 

Cz,Jl)6ft;PV 
Bis( acetonitrile) bis( 715-pentamethyl-2,4-cyclopentadien-

1-yl)vanadium(l + ); Hexafluorophosphate, in V -00101 

Cz,Jl)6Lu6 

Tetrakis(3,3-dimethyl-l-butynyl)lutetate( 1-), Lu-00020 

Cz..H~zve 
Bis( acetonitrile) bis( 715-pentamethy 1-2,4-cyclopentadien-

1-yl)vanadium(l +), V -00101 

Cz,Jl)($m0 

Tetrakis(3,3-dimethyl-l-butynyl)samarate( 1-), Sm-00015 

Cz.Jl33CIOYb 
Chlorobis[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ytterbium; THF complex, in Yb-00021 

Cz,Jl33EuO 
Bis(pentamethylcyclopentadienyl)europium; THF complex, in 

Eu-00005 

C24H330Yb 
Bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ytterbium; THF complex, in Yb-00024 

Cz,.IJ40CINTh 
Chloro( diethylamino) bis(pentamethylcyclopentadienyl )­

thorium, Th-00022 

Cz,Jl40CINU 
Chloro( diethylamino) bis(pentamethy lcyclopentadienyl )­

uranium, U -00054 

Cz4H40Zr 
Hydro(2-methylpropyl)bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl)zirconium, Zr-00087 

Cz..H41MoN03 
Tricarbonyl(715-2,4-cyclopentadien-l-yl)molybdate( 1-); Tetra­

butylammonium salt, in Mo-00014 

C24H4tOzNSW 
(Carbonothioyl)dicarbonyl( 715-2,4-cyclopentadien-1-yl)­

tungstate( 1-); Tetrabutylammonium salt, in W -00022 

Cz,Jl4zCrzNzOs 
Octacarbonyl-j.L-dihydrodichromate( 2-); Bis( tetraethylammon­

ium) salt, in Cr-00037 

Cz..H4zMozNzOs 
Octacarbonyl-j.L-dihydrodimolybdate(2- ); Tetraethylammonium 

salt, in Mo-00009 

Cz.Jl42NzOs W 2 

Octacarbonyldi-!L-hydroditungstate( 2-); Bis( tetraethylammon­
ium) salt, in W -00017 

Cz.Jl4zNzTh 
Bis( di methy !amino) bis( pentameth y lcyclopentad i en y I)­

thorium, Th-00023 

Cz..H42NzU 
Bis( dimethylamino) bis(pentamethylcyclopentadieny I)­

uranium, U -00055 

Cz..H4zO:zSiz Yb 
Bis[ (I ,2,3,4,5-71)-1-( trimethylsilyl)-2,4-

cyclopentadien-1-yl]ytterbium; Bis-TH F complex, in 
Yb-00016 

C:z,.IJ44Ti 
t> Tetracyclohexyltitanium, Ti-00 127 

Molecular Formula Index 

C24H4s04U2 
Bis [!L-(2-propanolato)] bis(2-propanolato )tetrakis( 713-2-

propenyl)diuranium, U -00056 

C24Hs4Moz06 
Hexakis(2-methyl-2-propanolato )dimolybdenu.m, Mo-00 125 

C24HS(,Li4Moz04 
Octamethyldimolybdenum( 4- ); Tetra- Li salt, tetrakis-TH F 

complex, in Mo-00020 

C24Hs,Er03Sb 
T ris( tetrahydrofuran )tris [ ( trimethylsilyl )methyl]­

erbium, in Er-00008 

C24H62NbzSi6 
Tetrakis [ ( trimethylsilyl )methyl] bis [!L-( trimethylsilyl )­

methylidyne ]diniobium, Nb-00046 

C z4H6zSi6 W 2 
Bis [ll- [ ( trimethylsilyl)methylidyne ]­

tetrakis[(trimethylsilyl)methyl]ditungsten, W -00144 

C24H~rLbN6 
Hexamethylerbate(3-); Tris[ ( tetramethylethylenediamine )lithi­

um] salt, in Er-00002 

C 24H66Li3LuN6 
Hexamethyllutetate(3- ); Tris[ ( tetramethylethylenediamine )­

lithium] salt, in Lu-00002 

Cz4H6~bN6Nd 
Hexamethylneodymate(3- ); Tris[ ( tetramethylethylenediamine)­

lithium] salt, in Nd-00001 

C 24H66Li3N6Pr 
Hexamethylpraesodymate(3- ); Tris[ (tetramethylethylenediam­

ine)lithium] salt, in Pr-00001 

Cz4H6~i3N~m 
Hexamethylsamarate(3- ); Tris[ ( tetramethylethylenediamine )­

lithium] salt, in Sm-00002 

Cz4H66LbN6Tm 
Hexamethylthulate(3-); Tris[ ( tetramethylethylenediamine)lith­

ium] salt, in Tm-00001 

Cz4H6~bN6Yb 
Hexamethylytterbate(3-); Tris[ ( tetramethylethylenediamine )­

lithium] salt, in Yb-00002 

C 24H66MozSi6 
Hexakis [ ( trimethylsilyl)methyl]dimolybdenum, Mo-00 126 

C24H~i6W2 
Hexakis[ ( trimethylsilyl)methyl]ditungsten, W -00145 

CzsHzoCIMoOzP 
Dicarbonylchloro( 715-2,4-cyclopentadien-1-yl)-

( triphenylphosphine )molybdenum, Mo-00 12 7 

CzsHzo04V 
Tetracarbony I ( 71 3- propenyl)( triphenylphosphine )vanadium, 

v -00102 

CzsHztMoOsP 
Tetracarbonyl ( 1-methoxyethylidene) (triphenylphosphine)­

molybdenum, Mo-00128 

CzsHz~nN03P 
71 5-2,4-Cyclopentadien-1-yl(methoxycarbonyl)-

nitrosyl( triphenylphosphine )manganese, Mn-00133 

CzsH24FeU 
Tris(715-2,4-cyclopentadien-l-yl)ferrocenyluranium, U -00057 

CzsH26FeOzSm 
Ill-( Carbonyi-C,O)] tris [ (I ,2,3,4,5-7] )-1-methyl-2,4-

cyclopentadien-1-yl] [ dicarbonyl( 7]5-2,4-
cyclopentadien-1-yl)iron]samarium, Sm-00016 

CzsH29N2Pu 
Tris(715-2,4-cyclopentadien-1-yl)(nicotine)plutonium, in 

Pu-00002 

CzsH29N2U 
Tris(715-2,4-cyclopentadienyl)(nicotine)uranium, in U -00015 
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Molecular Formula Index 

Czsii33Ci30P3 Tc 
Carbonyltrichlorotris( dimethylphenylphosphine )­

technetium, Tc-00010 

Czsii330Ti 
Bis(fl5-cyclopentadieny1)(2,6-di-tert-butyl-4-

methylphenoxy )titanium, Ti-00 128 

Czsll~oO~z 
(115-2,4-Cyclopentadien-I-yl) [ (I ,2-71)-I ,2-

diphenylethenyl]bis(trimethylphosphite-P)­
molybdenum, Mo-OOI29 

CzsHJsLuN 
[Bis( I ,2,3,4,5-71)-I ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]-2-pyridinyllutetium, Lu-00021 

CzsHJSAizZr 
[2,2-Bis( diethylalumino )ethyl] tris( 715-2,4-

cyclopentadien-1-yl)zirconium, Zr-00088 

Czsii400NOTb 
Chloro[(diethylamino)carbonyl-C,O] his[ (I ,2,3,4,5-1])­

I ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]­
thorium, Th-00024 

CzsH40NSz Yb 
Bis[ (I ,2,3,4,5-1])-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]diethylcarbamodithioato-S ,S'­
ytterbium, Yb-00027 

CzsH4tOOSiTb 
Chlorobis [ (I ,2,3,4,5-1] )-1 ,2,3 ,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] [ 1-(trimethylsilyl)­
ethenolato] thorium, Th-00025 

Czsll4t0Tb 
Chloro(2,2-dimethylpropyl)bis[ (I ,2,3,4,5-1] )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]thorium, Th-00026 

Czs114Jl.u0 
Methylbis [ (I ,2,3,4,5-1] )-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]lutetium; Et20 complex, in Lu-000 19 

Czsii440Pz Yb 
[Bis( I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-I-yl] [his( dimethylphosphino )­
methane ]chloroytterbium, Yb-00028 

CzsH~ISjzZr 
Bis( 115-tert -butylcyclopentadienyl) [his( trimeth y Is i I y I)­

methyl]chlorozirconium, Zr-00089 

CzsH43Zr 
Tris(2,2-dimethylpropyl) [ (I ,2,3,4,5-71)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-I-yl]zirconium, Zr-00090 

CzsH4,PzTa 
Bis(2,2-dimethylpropylidene)(2,4,6-trimethylphenyl)­

bis(trimethylphosphine)tantalum, Ta-00038 

Czslls.Moz07 
Hexa-tert-butoxy-/o(-carbonyldimolybdenum, Mo-00 130 

CuJitsOsV 
Pentacarbonyl[ (I ,2,3-71)-I ,2,3-triphenyl-2-cyclopropen-

1-yl]vanadium, V -OOI03 

Cz.sllnCr03P 
Tricarbonyl [ (I ,2,3,4,5,6-71 )-2,4,6-triphenylphosphorin ]­

chromium, Cr-00 161 

CuJj~F 40zReSi 
Dicarbonyl( 115-2,4-cyclopentadien-1-yl) [ ( triphenylsi lyl )­

methylidyne]rhenium( I+); Tetralluoroborate, in Re-00081 

C:z.sll:wCr03Pb 
Tricarbonyl(1]5-2,4-cyclopentadien-l-yl)­

(triphenylplumbyl)chromium, Cr-001 62 

CuJI:zoMoO~i 
Pentacarbonyl [ ethoxy( trip hen y lsi! yl) methylene]­

molybdenum, Mo-00131 

Cz.sllzoNb03P 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)­

(triphenylphosphine)niobium, Nb-00047 

Cz6HzoO:zReSi• 
Dicarbonyl( 115-2,4-cyclopentadien-1-yl) [ (triphenylsilyl)­

methylidyne ]rhenium (I+), Re-00081 

Cz.sll:zo03PV 
Tricarbonyl(1]5-2,4-cyclopentadien-l-yl)­

(triphenylphosphine)vanadium, V -00104 

C:z6H:zoO~iW 
Pentacarbonyl [ ethoxy( triphenylsilyl)methylene] tungsten, 

w -00146 

C:z.sH:zoO~r 
( 715-2,4-Cyclopentadien-1-yl)tris(2-hydroxy-2,4,6-

cycloheptatrien-l-onato-O,O')zirconium, Zr-00091 

C:z.sll:zoTi 
Bis( 1]5-2,4-cyclopentadien-I-yl)bis(phenylethynyl)­

titanium, Ti-00129 

C:z.sH:zoZr 
Bis(1]5-2,4-cyclopentadien-1-yl)bis(phenylethynyl)­

zirconium, Zr-00092 

C:z6H:ztCrNOsSi 
Pentacarbonyl [ ( dimethylamino )( triphenylsilyl)methylene ]­

chromium, Cr-OOI63 

C:z.sll:ztCrOPS 
( 176- Benzene) ( carbonothioyl )carbonyl ( tri phenyl phosphine)­

chromium, Cr-00164 

C:z6H:z4Zr 
Bis(1]-cyclopentadienyl)bis(2-phenylethenyl)zirconium, 

Zr-00093 

C:z6H:z6Zr 
Tribenzyl ( fl-cyclopentadienyl)zirconium, Zr-00094 

C:z6H:z,MnN04P 
Tetracarbonyl(triphenylphosphine)manganate( 1-); Tetrameth­

ylammonium salt, in Mn-00124 

C:z6H30Cr:z06 
Hexacarbonylbis[ (I ,2,3,4,5-1])-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]dichromium, Cr-00 165 

C:z6H3tNTi 
Tribenzyl(piperidinyl)titanium, Ti-00 130 

C2.siiJ:zU 
Di-tert-butyldiindenyluranium, U -00058 

C:z6H33CIO:zP3Re 
Dica r bon ylchlorotris ( dimethy I phenyl phosphine) rhen i urn, 

Re-00082 

C:z6H36N4U 
Bis[ (I ,2,3,4,5-1])-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]bis( I H-pyrazolato-N 1 ,N2)­
uranium, U -00059 

C:z6H38Zr 
[I ,3-Bis(methylene )-1 ,4-butanediyl]bis( I ,2,3,4,5-1] )-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]­
zirconium, Zr-00095 

C:z6H40Cr:zN:zOto 
Decacarbonyldichromate(2-); Bis(tetraethylammonium) salt, in 

Cr-00066 

C:z6H4tCIOTh 
Chloro(3,3-dimethyl-1-oxobutyl-C,O)bis[( I ,2,3,4,5-1])-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]-
thorium, Th-00027 

C:z.sll4:zN:zO:zU 
Bis[ (dimethylamino)carbonyl-C,O]bis[ (I ,2,3;4,5-1])-

1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]­
uranium, U -00060 

C:z6H46CI:zLiN:zYb 
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Dichlorobis[ (I ,2,3,4,5-1])-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]ytterbate( 1-); Li salt, tetramethylethy­
lenediamine complex, in Yb-00022 



C26H47P2U 
[I ,2- Ethanediylbis( dimethylphosphine )-P,P' 1-

hydrobis[( I ,2,3,4,5-1))-1 ,2,3,4,5-pentamcthyl-2,4-
cyclopentadien-1-yl] uranium, U -00061 

Cz~soCISi4 Yb 
Bis[ 1 ,3-bis( trimethylsilylmethyl )cyclopentadienyl J­

chloroytterbium, Yb-00029 

Cz6HsoChNd9 

Bis[( I ,2,3,4,5-1))-1 ,3-bis(trimethylsilylmethyl)-2,4-
cyclopentadien-1-yl]dichloroneodymium(l- ), Nd-00011 

Cz1H1sMnz09P 
Nonacarbonyl( triphenylphosphine )dimanganese, M n-00 134 

C21Hz1CITh 
Chlorotris[(l ,2,3,3a, 7a-1))-l H-inden-1-yl) ]thorium, Th-00028 

Cz1H21CIU 
Chlorotris[ ( 1 ,2,3,3a,7a-1))-l H-indcn-1-yl] uranium, U -00062 

C21H21DY 
Triindenyldysprosium, Dy-00006 

C21H21Gd 
Triindenylgadolinium, Gd-00008 

C21H21La 
Triindenyllanthanum, La-00006 

Cz1H21Sm 
Triindenylsamarium, Sm-00017 

Cz1H21Tb 
Triindenylterbium, Tb-00005 

C21H21Yb 
Triindenylytterbium, Yb-00030 

Cz1HzzBr30PU 
Tribromo[( 1 ,2,3,3a,7a-1)-1 H-inden-1-yl]­

(triphenylphosphine oxide-O)uranium, lJ -00063 

Cz1HzMoOzPTI 
Dicarbonyl(1)5-2,4-cyclopentadicn-1-yl)-

( dimethyltha IIi urn) ( tri pheny lphos phi ne) molybdenum, 
Mo-00132 

Cz1H260zPTIW 
I> Dicarbonyl( 1)5-2,4-cyclopentadien-1-yl)­

(dimethylthallium)(triphenylphosphine)tungstcn, W -00147 

Cz1Hz9BMnN303 
Triamminetricarbonylmanganesc( I+); Tctraphcnylborate. in 

Mn-00002 

Cz1H33V 
Tris(2,4,6-trimethylphenyl)vanadium, Y -00 I 05 

C21H3sCIOU 
(Benzoyi-C,O)chlorobis[(l ,2,3,4,5-J})-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]uranium, U -00064 

C21H36CrN3 
I> Tris[ [2-( dimethylamino )phenyl] methyi-C,N ]chromium, 

Cr-00166 

C27H36N3Sc 
Tris [2- [ ( dimethylamino )methyl] phenyi-( .. N ]scandi urn, 

Sc-00013 
[T ris(2-( dimethyla mino) phenyl] mcthy 1-( · .N )scandium, 

Sc-00014 

Cz1Hs1MnN03P 
Bis(1)4-I ,3-butadiene)(trimethyl phosphite)manganatc( l-) 

; Tetrabutylammonium salt, in Mn-00069 

CzsHzoMoz04 
,u-Carbonyltricarbonylbis( 175-2,4-cyclopcntadien-l-yl) [J.L­

[ 1, I '-(1)2:1)2-J ,2-ethynediylbisbenzene]J­
dimolybdenum, Mo-00133 

CzsHzzMnP 
(1)5-2,4-Cyclopentadien-1-yl)[( I ,2,3,4,5,6-J})-2,4,6-

triphenylphosphorin]manganesc, Mn-00 135 

CzsHz4Th 
Tris[ (I ,2,3,3a,7a-J})-I H-indenyl]methylthorium, Th-00029 

Molecular Formula Index 

CzsH24U 
Bis [ (I ,2,3,4,5,6, 7,8-17 )-1-phenyl-1 ,3,5, 7-

cyclooctatetraene]uranium, U -00065 
Tris[ (I ,2,3,3a,7a-1))-l H-inden-1-yl]methyluranium, U -00066 

CzsH24Zr 
Bis [ ( 4a ,4b,8a ,9a-1))-9H -fluoren-9-yl]dimethylzirconium, 

Zr-00096 

CzsHzsCIGeHf 
Chlorobis( 175-2,4-cyclopentadien-1-yl )( triphcnylgermyl)­

hafnium, Hf-00041 

CzsHzsCIGeTi 
C hlorobis( J]5 -cyclopentadienyl) ( triphen ylgerrn y I)­

titanium, Ti-00131 

CzsHzsCIGeZr 
Chlorobis( 175_ 2,4-cyclopentadien-1-yl)( triphenylgermyl)­

zirconium, Zr-00097 

CzsHzsCIHfSi 
Chlorobis( lJ5_ 2,4-cyclopentadien-1-yl)( triphe1ylsilyl)­

hafnium, Hf-00042 

CzsHzsCIHfSn 
Chlorobis( lJ5_ 2,4-cyclopentadien-1-yl )( triphc1ylstannyl)­

hafnium, Hf-00043 

C zsHzsCISiZr 
Chlorobis( 175-2,4-cyclopentadien-1-yl)( triphe ~ylsilyl)­

zirconium, Zr-00098 

CzsHzsCISnTi 
Chlorobis( 175-cyclopentad ieny I) ( t riphen ylsta n ny I)­

titanium, Ti-00132 

CzsHzsCISnZr 
Chlorobis( lJ5_ 2,4-cyclopentadicn-1-yl)( triphcnylstannyl)­

zirconium, Zr-00099 

CzsHzsGeTi 
Bis( J}5-cyclopentadienyl )triphenylgermyltitan ium, Ti-00 I 33 

CzsHzsP3Ti 
Bis( J}5-2,4-cyclopentadien-1-yl) [I ,2,3-

triphenyltriphosphinato(2- )-P 1 ,P3]titanium, Ti-00134 

CzsHzsP3Zr 
Bis( 1)5-2,4-cyclopentadien-1-yl) [I ,2,3-

triphcnyltriphosphinato(2- )-P 1 ,P3]zirconium. Zr-00 I 00 

CzsHzsSnTi 
Bis( J}5-cyclopcntadicnyl )triphenylstannyltitanium, Ti-00 135 

CzsHz6GeW 
Bis( lJ5_ 2,4-cyclopentadien-1-yl)hydro( triphen ylgermyl )­

tungsten, W -00148 

CzsHzsCITa 
Tctrabenzylchlorotantalum. Ta-00039 

CzsHzsHf 
Tetrabenzylhafnium, Hf-00044 

CzsHzsTh 
Tctrabenzylthorium, Th-00030 

CzsHzsTi 
Tetrabcnzyltitanium, Ti-00 136 

CzsHzsV 
Tetrabcnzylvanadium, V -00 I 06 

CzsHzsW 
Tetrabcnzyltungsten, W -00149 

CzsHzsZr 
Tetrabenzylzirconium, Zr-00 I 01 

CzsH3o03Ti 
l (I ,2,3,4,5-1))-1,2,3,4,5-Pcntamethyl-2.4-

cyclopentadien-1-yl]triphenoxytitanium, Ti-00 137 

CzsH32Co3Er016 
Tris(tetracarbonylcobalto)erbium; Tetrakis-THF complex, in 

Er-00006 

C zsH32F w04 Yb 
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Bis(pentafluorophenyl)ytterbium; Tctrakis-TH F complex, in 
Yb-00007 



Molecular Formula Index 

C28H38CoOsYb 
[~t-(Carbonyi-C,O) )bis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]­
(tricarbonylcobalt)ytterbium; THF adduct, in Yb-00026 

C28H38CriN..Sh 
Bis( 2,2' -bipyridine-N ,N')bis [ ( trimethylsilyl)methyl]­

chromium(l +);Iodide, in Cr-00167 

C~33CrN..Sh• 
Bis(2,2' -bipyridine-N,N')bis [ ( trimethylsilyl )methyl)­

chromium(l + ), Cr-00 167 

C~33Fe:zN:zTi 
Diferrocenylbis( diethylaminato)titanium, Ti-00 138 

C~.,..ErLiO 
Tetrakis(3,3-dimethyl-l-butynyl)erbate(l-); Li salt, THF com­

plex, in Er-00016 

C23Hw4N4U 
Tetrakis(cyclohexylisocyanide)tetraiodouranium, U -00067 

C23H44LiLuO 
Tetrakis(3,3-dimethyl-l-butynyl)lutetate( 1-); Li salt, THF 

complex, in Lu-00020 

C~~iOSm 
Tetrakis(3,3-dimethyl-l-butynyl)samarate(l-); Li salt, THF 

complex, in Sm-00015 

C23H44Ti 
Tetrakis(bicyclo[2.2.1)-hept-l-yl)titanium, Ti-00 139 

C23H44V 
Tetrakis(bicyclo[2.2.1)hept-l-yl)vanadium, V -00107 

C~46CI:zLiNdO:z 
Dichlorobis[ (I ,2,3,4,5-77 )-pentamethyl-2,4-

cyclopentadien-1-yl]neodymate( 1-); Li salt, THF complex, in 
Nd-00008 

C28H460:z8m 
Bis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]samarium; Bis-THF complex, in 
Sm-00012 

C23HsoCI:zLiO:z Yb 
Dichlorobis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]ytterbate(l-); Li salt, bis (Et20) com­
plex, in Yb-00022 

C~sol:zLiO:zYb 
Diiodobis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl)ytterbate( 1-); Li salt, in Yb-00023 

C~s:zShTh 
Bis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] bis[ ( trimethylsilyl )methyl]­
thorium, Th-00031 

C~s:zSi2U 
Bis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]bis[ (trimethylsilyl)methyl)­
uranium, U -00068 

C:zsfi6C)Li03 Yb 
Tetra-tert-butylytterbate( 1-); Li salt, tri-THF complex, in 

Yb-00017 

C:z9HsC07<>24 Ti 
(!75-2,4-Cyclopentadien-1-yl) [~t4-[methanolato( 4-)­

C:C:C:O]](nonacarbonyltricobalt)-
( tetracarbonylcobalt )titanium, Ti-00 140 

C29HzJAsNOs V 
Amminepentacarbonylvanadate( 1-); Tetraphenylarsonium salt, 

in V -00001 

Cz~23NOsPV 
Amminepentacarbonylvanadate( 1-); Tetraphenylphosphonium 

salt, in V -00001 

Cz9H~~oN0~3 
Trfcarbonyl [I ,2-ethanediylbis[ diphenylphosphine ]-P ,P')­

nitrosylmolybdenum(l + ); Hexafluorophosphate, in Mo-00 134 

Cz9Hz..MoN04P2e 
Tricarbonyl [I ,2-ethanediylbis [ diphenylphosphine ]-P ,P')­

nitrosylmolybdenum( I+), Mo-00 134 

C29H:z6CrFeN04P 
Tetracarbonyl [ 1-[ ( dimethylamino )methyl]-2-

( diphenylphosphino)ferrocene-N ,P]chromium, Cr-001 68 

Cz9H26FeMoN04P 
Tetracarbonyl [ 1- [ ( dimethylamino )methyl]-2-

( diphenylphosphino )ferrocene-N,P]molybdenum, Mo-00135 

C29H26FeN04PW 
Tetracarbonyl [ 1-[ ( dimethylamino )methyl)-2-

(diphenylphosphino)ferrocene-N,P]tungsten, W -00150 

Cz9H21CILuP 
Chlorobis( 175-2,4-cyclopentadien-1-yl)-

( triphenylphosphonium 17-methylide)lutetium, Lu-00022 

Cz9H29PU 
t> Tris( 175-2,4-cyclopentadien-1-yl)­

(methyldiphenylphosphoranylidenemethyl)uranium, U -00069 

Cz9H39CIN:zOP3Tc•• 
Bis( acetonitrile)-

carbonylchlorotris( dimethylphenylphosphine )­
technetium(2+), Tc-00011 

Cz9H39CI3N:z09P3Tc 
Bis( acetonitrile)-

carbonylchlorotris( dimethylphenylphosphine )­
technetium(2+ ); Diperchlorate, in Tc-00011 

C29HsoOTb 
Hydrobis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-l-yl)(2,2,4,4-tetramethyl-3-
pentanolato )thorium, Th-00032 

C29H730zScSi6 
Tris[bis(trimethylsilyl)methyl]scandium; Bis-THF complex, in 

Sc-00008 

C29H730:zSi6Y 
Tris[bis(trimethylsilyl)methyl]yttrium; Bis-THF complex, in 

y -00013 

C30HtoCo~fO:zo 
Bis( 775-2,4-cyclopentadien-1-yl)bis[~tdmethanolato( 4-)­

C:C:C:O)]bis(nonacarbonyltricobalt)dihafnium, Hf-00045 

C3oHtoCo60:zoZr 
Bis( 1j5-2,4-cyclopentadien-l-yl)bis[~t4- [methanolato( 4-)­

C:C:C:O)]bis(nonacarbonyltricobalt)dizirconium, Zr-00 I 02 

C30H:zoAsNb06 
Hexacarbonylniobate(l-); Tetraphenylarsonium salt, in 

Nb-00007 

C30H:zoAs06Ta 
Hexacarbonyltantalate( 1-); Tetraphenylarsonium salt, in 

Ta-00006 

C30H:zoMnN03 
Dicarbonylnitrosyl(174-tetraphenylcyclobutadiene)­

manganese, Mn-00136 

C30H24CrF604P3 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine )­

P,P']chromium(l + ); Hexafluorophosphate, in Cr-00170 

C30H24Cr04P2 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine 1-

P,P')chromium, Cr-00169 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine 1-

P,P']chromium(l + ), Cr-00170 

C~24Cr4N30ts 
Pentacarbonyl(cyano-C)chromate( 1-); (THF)JCr(3+) salt, in 

Cr-00016 

C30H2403P:zSW 
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(Carbonothioyl)tricarbonyl[ I ,2-
ethanediylbis[diphenylphosphine)-P,P']tungsten, W -00151 



C3()112404P:z ye 
Tetracarbonyl [I ,2-ethanediylbis[diphenylphosphine 1-

P,P']vanadate(l-), V -00108 
Tetracarbonyl [I ,2-ethanediylbis [ diphenylphosphine 1-

P,P']vanadium, V -00109 

C30H24Ti 
Bis[ (I ,2,3,3a, 7 a-71 )-1 H -inden-1-yl]diphenyltitanium, Ti-00 141 

C30H:zs04P:zV 
Tetracarbonyl [I ,2-ethanediylbis[ diphenylphosphine 1-

P,P']hydrovanadium, V -00110 

C3oH28Fe:zTi 
Bis( 715-2,4-cyclopentadien-1-yl)diferrocenyltitanium, Ti-00 142 

C30H28Th:z 
Tetrakis( 715-2,4-cyclopentadien-1-yl)bis[JL-( l-71: 

I ,2,3,4,5-71 )-2,4-cyclopentadien-1-ylidene ]­
dithorium, Th-00033 

C3()1128Zr:z 
Tetrakis(T/5-2,4-cyclopentadien-1-yl)-JL-hYdro[JL-[ (I ,2-

71:2-71)-2-naphthalenyl]]dizirconium, Zr-00 I 03 

C30H:z,OPU 
Tris(T/5-2,4-cyclopentadien-1-yl)-

[ ( methyldiphenylphosphoranylidene )acetyl] uranium, 
u -00070 

C3()1133CIEr39 

JL-Chlorohexakis( 715- 2,4-cyclopentadien-1-yl )di-JL-hydro­
JL3-hydrotrierbate( 1-), Er-000 17 

C3()1136CisLiO:zU:z 
Di-JL-Chlorodi-JL3-chloro(JL-chlorobis[methylenebis(TI5-

2,4-cyclopentadien-1-ylidene)) ]­
diuraniumbis(tetrahydrofuran)lithium, U -00071 

C30H~fS:z 
B is( 71-tert-but ylcyclopen tadien yl) bis(phen y I thiola to)­

hafnium, Hf-00046 

C30H33Hf:z09 
Bis( 715- 2,4-cyclopentadien-1-yl )-JL-oxotetrakis( 2,4-

pentanedionato-O,O')dihafnium, Hf-00047 

C30H39Cr03 
Triphenyltris( tetrahydrofuran)chromium, Cr-00 171 

C30H40N:zYb 
Bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadienyl]bis(pyridine)ytterbium, Yb-00031 

C30H~r:z 
Tetrakis( 715-2,4-cyclopentadien-l-yl)bis(2,2-

dimethylpropyl)di-JL-hYdrodizirconium, in Zr-00041 

C30H50CIOPTh 
Chloro[ 1-hydroxy-4,4-dimethyl-1-

(trimethylphosphoranylidene)-2-pentanonato-0,0']­
bis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]thorium, Th-00034 

C30HssCI:zLiNdOzSi4 
Dichlorobis[ (I ,2,3,4,5-71)-1 ,3-bis(trimethylsilyl)-2,4-

cyclopentadien-1-yl] neodymate(l- ); Li salt, Bis-TH F com­
plex, in Nd-00010 

C30H~o:z 
Hexakis(2,2-dimethylpropyl)dimolybdenum, Mo-00136 

C3,H240sP:zV9 

Pentacarbonyl [ 71 1-l ,2-ethanediylbis[ diphenylphosphine ]­
P]vanadate(l-), V -00 Ill 

C3tH:z,CIMoO:zP2 
Dicarbonylchloro[ I ,2-ethanediylbis[ diphenylphosphine ]­

P,P'](T/3-2-propenyl)molybdenum, Mo-00137 

CJtH:z,DyO 
Triindenyldysprosium; THF adduct, in Dy-00006 

CJtH:z,GdO 
Triindenylgadolinium; THF complex, in Gd-00008 

C3tH:z,LaO 
Triindenyllanthanum; THF adduct, in La-00006 

Molecular Formula Index 

C31H:z90Sm 
Triindenylsamarium; THF adduct, in Sm-00017 

C3tH:z,OTb 
Triindenylterbium; THF adduct, in Tb-00005 

C3tH:z,OYb 
Triindenylytterbium; THF complex, in Yb-00030 

C3tH30Br30:zPU 
Tribromo[ (I ,2,3,3a, 1a-71-I H-inden-1-yl]­

(triphenylphosphine oxide-O)uranium; THF adduct, in 
u -00063 

C31H3oTh 
Butyltris[ (I ,2,3,3a, 7 a-71 )-1 H-inden-1-yl]thorium, Th-00035 

C3tH3307P3Re:z 
Heptacarbonyltris( dimethylphenylphosphine:)dirhenium, 

Re-00083 

C3tH3sNOsPV 
Pentacarbonyl(triphenylphosphine )vanadate( 1-): Tetraethyl­

ammonium salt, in V -00094 

C3tH]6Li04PSnW 
Tetracarbonyl(triphenylstannane)­

(triiisopropylphosphine)tungstate(l-); Li salt, in W -00152 

C31H3604PSnW9 

Tetracarbonyl(triphenylstannane)­
(triiisopropylphosphine)tungstate(l- ), W -00152 

C3tH36Tb 
Tribenzyl(pentamethylcyclopentadienyl)thorium, Th-00036 

C31HJ6U 
Tribenzyl(pentamethylcyclopentadienyl)uranium, U -00072 

C3tH4tOV 
Tris(2,4,6-trimethylphenyl)vanadium; THF ·:omplex, in 

v -00105 

C31H4:zOWZr 
[Bis( 715-2,4-cyclopentadien-l-yl)hydro[JL­

[methanolato(3-)-C:O]]bis[ (I ,2,3,4,5-71)-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-1-yl]­
zirconium, W -00153 

C3:zH:z3HfN303 
7r-Cyclopentadienyltris(8-quinolinolato)hafnium, Hf-00048 

C32H:z3N303Zr 
7r-Cyclopentadienyltris(8-quinolinolato )zirconium, Zr-00 I 05 

C3:zH:z6CriN4 
Bis(2,2'-bipyridine-N,N')diphenylchromium( I+); Iodide, in 

Cr-00172 

C3:zH:z6CrN481 

Bis(2,2'-bipyridine-N,N')diphenylchromium( I+), Cr-00172 

C3:zH28CrFe2 
Bis[ ( 716-phenyl)ferrocene ]chromium, Cr-00 I 73 
Bis[ ( 716-phenyl)ferrocene ]chromium( I+), Cr-00 17 4 

C32H28CrFe2I 
Bis[(1!6-phenyl)ferrocene]chromium(l + ); Iodide, in Cr-00174 

C3:zH300S:zZr:z 
Bis(benzenethiolato)tetrakis( 715-2,4-cyclopentadien-1-

yl)-woxodizirconium, Zr-00 I 06 

C3:zH33GeOTi 
Bis(T/5-cyclopentadienyl)triphenylgermyltitanium; THF com­

plex, in Ti-00133 

C32H3~nOTi 
Bis( 71 5-cyclopentadienyl)triphenylstannylti tanium; TH F com­

plex, in Ti-00135 

C3:zH36Cr:zOs 
Tetrakis[JL-(2,6-dimethoxyphenyl-C:O) Jdichromium, Cr-00 175 

C3:zH)6Lu9 

Tetrakis(2,6-dimethylphenyl)lutetate( 1-), Lu-00023 

C3:zH~o:zOs 
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Tetrakis [JL-( 2,6-dimethoxypheny I )-C: 0) ]dimolybdenum, 
Mo-00138 



Molecular Formula Index 

CJ:zH360sV:z 
Tetrakis[w(2,6-dimethoxyphenyl-C:O) 1divanadium, V -00112 

c3~36Yb9 
Tetrakis(2,6-dimethylphenyl)ytterbate( 1-), Yb-00032 

CJ~JBEr:z 
Tetrakis(715-2,4-cyclopentadien-l-yl)bis[~-(3,3-

dimethylbutynyl)1dierbium, in Er-OOOI2 

C3~JSI.u:z04 
Tetrakis(715-2,4-cyclopentadien-I-yi) [~-(2,2, 7, 7-

tetramethyl-3,4,5,6-octanetetrone-03 ,05:04,06) 1-
dilutetium, Lu-00024 

C3:zH.J:r:zO:z 
Tris( I ,3,5, 7 -cyclooctatetraene) bis( tetrahydrofuran )­

dierbium, Er-00018 

CJ:zlttoLa:zO:z 
Tris( I ,3,5, 7 -cyclooctatetraene )bis( tetrahydrofuran)­

dilanthanum, La-00007 

C3~N:zOt~e4 
Hexadecacarbonyltetrarhenate(2-); Sis( tetraethylammonium) 

salt, in Re-0007 3 

c3~40Nd:zO:z 
[w( (1 ,2-71: I ,2,3,4,5,6,7 ,8-71)-I ,3,5, 7-

Cyclooctatetraene1 [bis(718-I ,3,5,7-
cyclooctatetraene)bis(tetrahydrofuran)­
dineodymium, Nd-OOOI2 

C32U.O.Zr 
Bis[( I ,2,3,4,5-71)-I ,2,3,4,5-pentamethyi-2,4-

cyclopentadien-l-yl1diphenylzirconium, Zr-001 07 

C3~~:zY:z 
Di-JL-hydrotetrakis[ (I ,2,3,4,5-71)-I-methyl-2,4-

cyclopentadien-I-yl] bis( tetrahydrofuran)­
diyttrium, Y -OOOI5 

C3:zU.SCe:zCI:z04 
Chloro(cyclooctatetraene)cerium; Bis-THF adduct, in Ce-00001 

c3~48a:zNd:z04 
Chloro(cyclooctatetraene)neodymium; Bis-THF adduct, in 

Nd-00002 

c3~48a:zO..Pr:z 
Chloro(cyclooctatetraene)praesodymium; Bis-THF complex, in 

Pr-00002 

CJ:zU.SO:zO..Sm:z 
Chloro(cyclooctatetraene)samarium; THF complex, in 

Sm-00003 

C3~~:zCI:zN:zY:z 
Di-~-chlorotetrakis(715-2,4-cyclopentadien-I-yl)­

bis[trihydro(triethylalumino)aluminum1diyttrium, in 
y -00009 

C3~saEu03 
Bis(pentamethylcyclopentadienyl)europium; Complex with 

2Et20 + I THF, in Eu-00005 

C J:z116sErLi04 
Tetra-tert-butylerbate( 1-); Li salt, tetra-THF complex, in 

Er-00013 

C3211QLiO,.Sm 
Tetra-tert-butylsamarate(l-); Li salt, Tetra-THF complex, in 

Sm-00011 

C3~7~iO,.Si4Y 
Tetrakis[(trimethylsilyl)methyl1yttrate(I-); Li salt, tetrakis­

THF complex, in Y -OOOIO 

C3:zlla4LiLuO~i 
Tetrakis[(trimethylsilyl)methyl11uteate(I-); Li salt, tetrakis(te­

trahydrofuranate ), in Lu-000 15 

CJJHJOPYb 
Tris( .,5_ 2,4-cyclopentadien-1-yl)­

tripheny1phosphineytterbium, in Yb-000 I3 

C3]8~uP 
Bis( 715-2,4-cyclopentadien-I-yl )( tert -butyl)­

(triphenylphosphonium 17-methylide)lutetium, Lu-00025 

C3)838LuPSi 
Bis( 175-2,4-cyclopentadien-1-yl) [ (trimethylsilyl)methyl1-

(triphenylphosphonium 17-methylide)Iutetium, Lu-00026 

C33H44CIOP4Re 
Carbonylchlorotetrakis( dimethylphenylphosphine )rhenium, 

Re-00084 

C33H6:zMoO:zP:z 
[ (2,3,5,6-17)-Bicyclo[2.2.11hepta-2,5-diene 1-

dicarbonylbis( tributylphosphine )molybdenum, Mo-00 139 

CJJ{25BF~o0 
Carbonyl(175-cyclopentadienyl)bis(diphenylacetylene)­

molybdenum(l + ); Tetrafluoroborate, in Mo-00140 

CJJI:zsMoO• 
Carbonyl(715-cyclopentadienyl)bis(diphenylacetylene)­

molybdenum(I + ), Mo-OOI40 

C34H:zsNbO 
Carbonyl-175-2,4-cyclopentadien-I­

ylbis(diphenylacetylene)niobium, Nb-00048 

C34H:zsOV 
Carbonyi-175-2,4-cyclopentadien-I­

ylbis(diphenylacetylene)vanadium, V -00113 

C34H30N:zU 
Bis( 715-2,4-cyclopentadien-I-yl)bis(N­

phenylbenzenaminato)uranium, U -00073 

C34H~4V:z 
Tetrakis [JL-(benzenethiolato) 1 bis( 715-2,4-cyclopentadien­

I-yl)divanadium, V -OOII4 

C34H34N:z Yb:z 
Hexakis(175-2,4-cyclopentadien-I-yl) [~-(pyrazine-N1 :N4) 1-

diytterbium, Yb-00033 

CJJ{340Zr:z 
Tetrakis( 175-2,4-cyclopentadien-I-yl) bis(2-methylphenyl)­

~-oxodizirconium, Zr-00 I 08 

C34H40Co:zMo:z04 
Di-~-carbonyl [~d ~-carbonyi-C:C:C) 1 [~­

carbonylbis[ (I ,2,3,4,5-71 )-I ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-I-yl1dicobalt 1bis( 715-2,4-
cyclopentadien-1-yl)dimolybdenum, Mo-00 141 

C34H~I:zCI:zZr2 
Di-~-chlorotetrakis( 715-2,4-cyclopentadien-I-yl )-~-I ,2-

ethanediylbis( triethylaluminum)dizirconium, Zr-00 I 09 

CJJI68FeN6Ti:z 
Hexakis( diethylaminato )-~~I, I' -ferrocenediyldititanium, 

Ti-00143 

C34H68N~uTi:z 
Hexakis( diethylaminato )-~-1, I'­

ruthenocenediyldititanium, Ti-00144 

C3sHJtBMoN:z02 
Sis( acetonitrile )dicarbonyl( 715- 2,4-cyclopentadien-I-yi)­

molybdenum( I+); Tetra phenyl borate, in Mo-00054 

C3sH3sTa 
Pentabenzyltantalum, Ta-00040 

C36H2503V 
Dicarbonyl-175-2,4-cyclopentadien-l-yl(174-

tetraphenylcyclopentadienone)vanadium, V -OOII5 

C~~02V 
Dicarbonylbis(2,4-cyclopentadien-I-yl)vanadium( I+); Tetra­

phenylborate, in V -00050 

c~30HfN:z 
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Bis( 175 -cyclopentadienyl) bis( diphenylketimido) hafnium, 
Hf-00049 



CJ(;II30LizU 
Hexaphenyluranate(2-); Di-Li salt, in U -00074 

C3(;1130N2Zr 
Bis( 175-cyclopentadienyl) bis( diphenylketimido )zirconium, 

Zr-00110 

C3(;1130Ti:z 
Tetra-7r-cyclopentadienylbis(phenylethynyl)dititanium, 

Ti-00145 

c3~30uee 

Hexaphenyluranate(2-), U -00074 

CJ(;IIJ:zHf 
Bis( 115-2,4-cyclopentadien-1-yl )bis( diphenylmethyl )­

hafnium, Hf-00050 

CJ(;IIJ:zZr 
Bis(l15·2,4-cyclopentadien-I-yl)bis( diphenylmethyl)­

zirconium, Zr-00111 

C3~33CIU 
Chlorotris(benzylcyclopentadienyl)uranium, U -00075 

C 3(;1134CizSi:z Yb 
Dichlorobis[ (I ,2,3,4,5-11)-I-(methyldiphenylsilyl)-2,4-

cyclopentadien-1-yl)ytterbate( 1-), Yb-00034 

C 3(;1134P:z ve 
Bis( 175-2,4-cyclopentadien-1-yl) [I ,2-

ethanediylbis[ diphenylphosphine ]-P ,P']­
vanadium(I +), V -00116 

CJ(;II39CITh 
Chlorotris[ (I ,2,3,3o,7 o-71)-I ,4, 7-trimethyl-1 H -inden-1-

yl]thorium, Th-00037 

C3(;1139CIU 
Chlorotris[ (I ,2,3,3o, 7 o-17)-l ,4, 7-trimethyl-1 H -inden-1-

yl]uranium, U -00076 

C3(;114:z Yb:z 
Tetrakis( I ,2,3,4,5-11-1-methyl-2,4-cyclopentadien-1-yl)­

bis[~-3,3-dimethyl-l-butyn-l-yl)diytterbium, Yb-00035 

C3(;1144V9 

Tetrakis(2,4,6-trimethylphenyl)vanadate(l-), V -00117 
Tetrakis(2,4,6-trimethylphenyl)vanadium, V -00118 

CJ(;II~m2 
Bis[~-(3,3-dimethyl-1-butyn-1-yl) )tetrakis( I ,2,3,4,5-71-

l-methyl-2,4-cyclopentadien-1-yl)disamarium, Sm-00018 

C3(;1148Mn:zN4 
Bis[~- [ [2-( dimethylamino )phenyl] methyl-C:C ,N]] [ [ 2-

( dimethylamino )phenyl] methyl] [ [2-( dimethylamino )­
phenyl]methyl-C,N]dimanganese, Mn-00137 

CJ(;II540~b3e 

Hexa-~-chlorotris(hexamethylbenzene)triniobium( I+), 
Nb-00049 

c3~540,Nb3 
Hexa-~-chlorotris(hexamethylbenzene)triniobium( I+); Chlo­

ride, in Nb-00049 

CJ(;IIWJtsCI:zLizOsU 
Dichlorobis[ (7 ,8,9, I 0, ll-17 )undecahydro-7 ,8-

dicarbaundecaborato)uranate(2-); Di-Li salt, octa-THF com­
plex, in U -0000 I 

C37H30MoO:zPTI 
Dicarbonyl(l15-2,4-cyclopentadien-l-yl)­

(diphenylthallium)(triphenylphosphine)molybdenum, 
Mo-00142 

C37H300:zPTIW 
Dicarbonyl(l15-2,4-cyclopentadien-1-yl)­

(diphenylthallium)(triphenylphosphine)tungsten, W -00154 

C37Hy;BOV 
Bis( 115-2,4-cyclopentadien-l-yl)(2-propanone )­

vanadium( I+); Tetraphenylborate, in V -00060 

Molecular Formula Index 

C37Hs90Li04Si6 Yb 
Tris[bis(triethylsilyl)methyl]chloroytterbate( 1-); Li salt, tetra­

kis-THF complex, in Yb-00025 

C3sH:zoAsMn30t4 
Tetradecacarbonyltrimanganate( 1-); Tetraphenylarsonium salt, 

in Mn-00098 

C38H30CriN03P:z 
Dicarbonyliodonitrosylbis(triphenylphosphine)chromium, 

Cr-00177 

C38H30Hf 
Bis(l15-2,4-cyclopentadien-l-yl)( I ,2,3,4-tetraphenyl-

1,3-butadiene-1 ,4-diyl)hafnium, Hf-00051 

C3sH3oMnN03Pz 
Dicarbon y I nitrosyl bis( tri pheny I phosphine) rna nga nese, 

Mn-00138 

C38H30N03P:zRe 
Dicarbonylnitrosylbis( triphenylphosphine )rhenium, Re-00085 

C3sH300sTiz 
Tetrakis[~-benzoato-O:O']bis(T/5-2,4-cyclopentadien-1-

yl)dititanium, in Ti-00102 

C38H3oTi 
Bis( 115-2,4-cyclopentadien-1-yl)( 1,2,3,4-tetraphenyl-

1 ,3-butadiene-1,4-diyl)titanium, Ti-00146 

C3sH3oV 
Bis( 1'/5-2,4-cyclopentadien-1-yl)( I ,2,3,4-tetraphenyl-

1,3-butadiene-1,4-diyl)vanadium, V -00119 

C3sH30Zr 
Bis( 115-2,4-cyclopentadien-1-yl)( 1,2,3,4-tetraphenyl-

1,3-butadiene-1 ,4-diyl)zirconium, Zr-00 112 

C38H4:zCI4N40:zU3 
Bis[bis(acetonitrile)tris(l15-cyclopentadienyl)­

uranium(l + )]tetrachlorodioxouranate(2-), U -00077 

C38H44N04P:zV 
Tetracarbonyl[ 1,2-ethanediylbis[ diphenylphosphine 1-

P,P']vanadate(l-); Tetraethylammonium salt, in V -00108 

C3sH4sP:zRe 
Bis( diethylphenylphosphine )triphenylrheniurn, Re-00086 

C39H30BCIF403P:zRe 
Tricarbonylchlorobis(triphenylphosphine)rhenium( I+); Tetra­

fluoroborate, in Re-00087 

C39H30CI03P:zReEB 
Tricarbonylchlorobis(triphenylphosphine )rhenium( I+), 

Re-00087 

C39H30CI03P:z Tc 
Tricarbonylchlorobis(triphenylphosphine)technetium, Tc-00012 

C39H3tMn03P2 
T ricarbonylhydrobis( triphenylphosphine )manganese, M n-00 139 

C39H44NOsPzV 
Pentacarbonyl [11 1-1,2-ethanediylbis[diphenylphosphine]­

P]vanadate(I-); Tetraethylammonium salt, in V -00111 

C39Hs6N04PSnW 
Tetracarbonyl(triphenylstannane)-

( triiisopropylphosphine )tungstate( 1-); Tetraethylammonium 
salt, in W -00152 

C40H:zoCo~fzOzt 
Tetrakis(T/5·2.4-cyclopentadien-l-yl)bis[IL4-

[methanolato( 4- )-C:C:C:O]-
bis( nonacarbonyltricobalt )-!L·Oxodihafnium, H f-0005 2 

C40HzoCo60:ztZr:z 
Tetrakis(l15-2,4-cyclopentadien-l-yl)bis[IL4" 
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[ methanolato( 4-)-C:C:C:O]­
bis(nonacarbonyltricobalt)-!L-OXodizirconium, Zr-00113 



Molecular Formula Index 

C.roH30F <;Mn04P 3 
Tetracarbonylbis(triphenylphosphine)manganese( I+); Hexallu­

orophosphate, in Mn-00140 

C40H30F~,.P~e 
Tetracarbonylbis(triphenylphosphine )rhenium( I+); Hexalluoro­

phosphate, in Re-00088 

C~JOMnO.J>z$ 
Tetracarbonylbis(triphenylphosphine )manganese( I+), 

Mn-00140 

C~30NbzOz 
Dicarbonylbis(175-cyclopentadien-l-yl)bis[l, I'-( I ,2-

ethynediyl)bis[benzene]]diniobium, Nb-00050 

c~JOO..P~e$ 
Tetracarbonylbis(triphenylphosphine)rhenium( I+), Re-00088 

C~JsBNOV 
Carbonylbis( 175-2,4-cyclopentadien-1-yl)(pyridine )­

vanadium( I+); Tetraphenylborate, in V -00071 

C40H33Tiz 
[w( I ,4-Diphenyl-1 ,3-butadiene-1 ,2,3,4-tetrayl-

c• ,C3:C2,C4) ]tetrakis[ (I ,2,3,4,5-17)-1-methyl-2,4-
cyclopentadien-1-yl]dititanium, Ti-00147 

C.wi4.Hf 
Tetrakis(2-methyl-1-phenyl-1-propenyl)hafnium, Hf-00053 

C~44Li,.Mo4 
Tetrakis[bis(175-2,4-cyclopentadien-1-yl)­

hydromolybdenum]tetralithium, in Mo-00040 

c~~i4W4 
Bis( 175-2,4-cyclopentadien-1-yl)hydro( tungsten)lithium; Tetra­

mer, in W -00052 

C40H44Ti 
Tetrakis(2-methyl-l-phenyl-1-propenyl)titanium, Ti-00 148 

C~44Zr 
Tetrakis(2-methyl-1-phenyl-1-propenyl)zirconium, Zr-00114 

C~szCr 
Tetrakis(2-methyl-2-phenylpropyl)chromium, Cr-00 178 

C~szMnz 
Bis [#£·(2-methyl-2-phenylpropyl)] bis( 2-methyl-2-

phenylpropyl)dimanganese, Mn-00 141 

c~~NzTiz 
(17-(Dinitrogen-N,N') ]tetrakis[ (I ,2,3,4,5-17)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]dititanium, Ti-00149 

C~62Smz 
Di·#£·hydrotetrakis[ (I ,2,3,4,5-17)-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl]disamarium, in Sm-00013 

c~64Thz 
Di·#£·hydrodihydrotetrakis[ (I ,2,3,4,5-17)·1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]dithorium, in Th-000 17 

c~64uz 
Di·#£·hydrodihydrotetrakis[ (I ,2,3,4,5-17 )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]diuranium, in U -00039 

C~88Lh0sRez 
Octamethyldirhenate(2-); Bis[tetrakis(tetrahydrofuran)lith­

ium( I+) ]salt, in Re-00036 

C4tHJOOCrNOsPz 
Pentacarbonylchlorocltromate( 1-); Bis(triphenylphosphine )imi­

nium salt, in Cr-00006 

C4tHJOIMoNOsPz 
Pentacarbonyliodomolybdate( 1-); Sis( triphenylphosphine )imi­

nium salt, in Mo-00004 

C4tHJOMDNOsPz 
Pentacarbonylmanganate(l-); Bis(triphenylphosphine)iminium 

salt, in Mn-00014 

C4tH33NzOsPzV 
Amminepentacarbonylvanadate(l-); Bis(triphenylphosphine)­

iminium salt, in V -00001 

C41H3sAsNzSzU 
Tris( 175-cyclopentadienyl)diisothiocyanatouranate( IV); Tetra­

phenylarsonium salt, in U -00021 

C4tHJsCb0zPzU 
Trichloro( 175-2,4-cyclopentadien-1-yl)­

bis(triphenylphosphine oxide-O)uranium, U -00078 

C4tH3sF6MnNO,P3 
( 175-2,4-Cyclopentadien-1-yl)nitrosylbis( triphenyl 

phosphite-P)manganese( I+); Hexalluorophosphate, in 
Mn-00142 

C4tHJsMnNO,Pz$ 
( 175-2,4-Cyclopentadien-1-yl)nitrosylbis(triphenyl 

phosphite-P)manganese( I+), Mn-00 142 

C42H30CrNzOsPz 
Pentacarbonyl(cyano-C)chromate( 1-); Bis( triphenylphosphine)­

iminium salt, in Cr-00016 

C4zH30CrN304P2 
Tetracarbonyldicyanochromate(2-); Bis(triphenylphosphine)­

iminium salt, in Cr-00017 

C42H30MoNzPzOs 
Pentacarbonyl( cyano-C)molybdate( 1-); Bis(triphenylphos­

phine)iminium salt, in Mo-00006 

C4zH30NzOsPz W 
Pentacarbonyl(cyano-C)tungstate( 1-); Bis( triphenylphosphine)­

iminium salt, in W -00012 

C42H3oNbz04 
Tetracarbonylbis( cyclopentadienyl)­

bis(diphenylacetylene)diniobium, in Nb-00041 

C42H33CrNOsPz 
( T -4 )Triphenyl(P,P ,P-triphenylphosphineimidato-N)­

phosphorus( I+) pentacarbonylmethylchromate( 1-), in 
Cr-00024 

C42H33NOsPzW 
(T -4 )Triphenyl(P ,P ,P-triphenylphosphineimidato-N)­

phosphorus( I+) pentacarbonylmethyltungstate( 1-), in 
w -00009 

C42H4zCI~e3 
Hexabenzyltri·#£·Chlorotrirhenium, Re-00089 

C42H4zO«;Rez 
Tetrakis [#£· ( 2-methoxyphenyl-C: 0)] bis( 2-methoxyphen yl­

C,O)dirhenium, Re-00090 

C42H6zlzOzZrz 
[#£·[I ,2-Ethenediolato(2-)-0:0']]­

diodotetrakis[ (I ,2,3,4,5-17)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl] dizirconium, Zr-00 115 

C42H640zZrz 
[~t· [I ,2-Ethenediolato(2-)-0:0']]-

dihydrotetrakis[ (I ,2,3,4,5-17)·1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]dizirconium, Zr-00116 

C42H~u2 
Methylbis[ (I ,2,3,4,5-17)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]lutetium; Dimer, in Lu-00019 

C41H66Y1 
Methylbis[ (I ,2,3,4,5-17)·1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl]yttrium; Dimer, in Y -00012 

C43H300W 
Carbonyltris(diphenylacetylene)tungsten, W -00155 

C43H3sBF 4MoOzPz 
Dicarbonyl( 175-2,4-cyclopentadien-1-yl)­

bis(triphenylphosphine)molybdenum(l + ); Tetralluoroborate, 
in Mo-00143 

C43H3sMoOzPz$ 
Dicarbonyl( 175-2,4-cyclopentadien-1-yl)­

bis(triphenylphosphine)molybdenum(J + ), Mo-00143 

C43H48CI4N40zU3 
Bis[bis(acetonitrile)tris(l75-cyclopentadienyl)-
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uranium( I+) ]tetrachlorodioxouranate(2-); Cyclopentadiene 
adduct, in U -00077 



C44H3oOsPzRez 
Octacarbonylbis( triphenylphosphine )dirhenium, Re-00091 

C44H300sPzTcz 
Octacarbonylbis( triphenylphosphine )ditechnetium, Tc-000 13 

C44H3~03PzV 
Tricarbonyl( 175-2,4-cyclopentadien-1-yl)-

hydrovanadate( 1-); Bis(triphenylphosphine)iminium salt, in 
v -00017 

C44Hs4CizOzSiz Yb 
Dichlorobis[( I ,2,3,4,5-77)-l-(methyldiphenylsilyl)-2,4-

cyclopentadien-l-yl1 ytterbate( 1-); Li salt, bis( diethyl ether) 
complex, in Yb-00034 

C44Hs4CizPrzSis 
Tetrakis[ (I ,2,3,4,5-77)-1 ,3-bis( trimethylsilyl)-2,4-

cyclopentadien-l-yl1di-!l-chlorodipraesodymium, in Pr-00006 

C44H34CizSczSis 
Bis[ I ,3-bis( trimethylsilyl)cyclopentadienyl1-

chloroscandium; Dimer, in Sc-00010 

C4sH30FeMnN09P2 
N?nac~rbonylferratemanganate( 1-); Bis(triphenylphosphinc)­

lmlmum salt, in Mn-00041 

C4sH33N03PzV 
Tricarbonyl( 775-2,4-cyclopentadien-1-yl)-

methylvanadate( 1-); Bis(triphenylphosphine)iminium salt, in 
v -00021 

C45H4sMoP3 
( 176- Benzene )tris( methyldiphen y I phosphine) molybdenum, 

Mo-00144 

C4JiJOCriNOtoPz 
Decacarbonyl-!l-iododichromate( 1-); Bis(triphenylphosphine)­

iminium salt, in Cr-00065 

C4JIJtCrNOtoPz 
Deca.c~rbonyl-!l-hydrodichromate( 1-); Ris(triphenylphosphine)­

lmmmm salt, in Cr-00067 

C4JIJtN010PzWz 
D~ca.c~rbonyl-!l-hydroditungstate( 1-); Bis(triphenylphosphinc)­

lmmmm salt, in W -00040 

C4Ji40Gez Ti 
Bis(175-2,4-cyclopentadien-1-yl)bis( triphenylgermyl)­

titanium, Ti-00150 

C4JI400zSiz Ti 
Bis~ 175-~,4-cy~lopentadien-1-yl)bis( triphenylsilyloxy )­

tltamum, TI-00151 

C4JI~nzTi 
Bis( 17-cyclopentadienyl) bis( triphenylstannyl )titanium, Ti-00 15 2 

C4Ji54CI4N40zU3 
Bis [bis( acetonitrile )tris ( 175 -cycl open tadien y I)-

uranium(!+ )]tetrachlorodioxouranate(2-); Bis( I ,3-butadi­
ene) adduct, in U -00077 

C4Ji65CIEr3Li04 
!l-Chlorohexakis( 175- 2,4-cyclopentadien-1-yl)di-!l-hydro­

ILJ-hydrotrierbate( 1-); Li salt, tetra-THF complex, in 
Er-00017 

C47H33CrzN010PzS 
Decarbon_Yl(~-"?e~hanethiolato)dichromate( 1-); Bis(triphenyl­

phosphme)Immlum salt, in Cr-00083 

C47H3sOsPzV 
Pentacarbonyl( triphenylphosphine )vanadate( 1-); Tetra phenyl­

phosphonium salt, in V -00094 

C47H47P3U 
( 775-2,4-Cyclopentadien-1-yl)-

tris[ (diphenylphosphinidenio) his( methylene)]­
uranium, U -00079 

C~30FezMnNOuPz 
Tetracarbonyl( di-!l-carbonylhexacarbonyldiferrate )­

manganate(l-); Bis(triphenylphosphine)iminium salt, in 
Mn-00072 

Molecular Formula Index 

C43H35AsMn02P 
Dicarbonyl[ (I ,2,3,4,5-17)-2,3,4,5-tetraphenyl-1 H-arsol­

l-yl1 (triphenylphosphine )manganese, Mn-00143 

C4sH3sNbO 
Cyclopen tadienylcarbonyl( diphenylacetylene)­

(tetraphenylcyclobutadiene)niobium, Nb-00051 

C4sH46P2U2 
Tetrakis( 775-2,4-cyclopentadien-1-yl)bis[ll-

[ methylene( diphenylphosphinidenio )methyl idyne ]]­
diuranium, U -00080 

C48H68LiLu04 
Tetrakis(2,6-dimethylphenyl)lutetate( 1-); Li salt, tetra-THF 

complex, in Lu-00023 

C43H68Li04 Yb 
Tetrakis(2,6-dimethylphenyl)ytterbate( 1-); Li salt, tetra-THF 

complex, in Yb-00032 

C43H12 Thz04 
Bis [!l-(2-butene-2,3-diolato(2-)-0,0'1-

tetra kis [ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-J-yl]dithorium, Th-00038 

CsoH7oAsCizNdSi4 
Bis[ (I ,2,3,4,5-77)-1 ,3-bis( trimethylsilylmethyl )-2,4-

cyclopentadien-1-yl]dichloroneodymium( 1--); Tetraphenylar­
sonium salt, in Nd-00011 

Cs1H60Fe3Ybz 
Tetrakis [!LJ-( carbonyi-C ,C,O)] (heptacarbony ltriiron )­

tetrakis [ (I ,2,3,4,5-77 )-1 ,2,3,4,5-pentamethy:t-2,4-
cyclopentadien-1-yl]diytterbium, Yb-00036 

CstHnCizNdP 
Bis[( I ,2,3,4,5-77)-1,3-bis(trimethylsilylmethyl )-2,4-

cyclopentadien-1-yl]dichloroneodymium( 1-- ); Benzyltri­
phenylphosphonium salt, in Nd-00011 

CszH43MoN4P 4 
Bis( dinitrogen)bis[ 1 ,2-bis(diphenylphosphino)ethane ]­

molybdenum, Mo-00145 

CszH43N4P4W 
Bis( dinitrogen)bis[ I ,2-bis(diphenylphosphino)ethane ]­

tungsten, W -00156 

CszH1~i04V 
Tetrakis(2,4,6-trimethylphenyl)vanadate( 1-); Li salt, tetrak­

ls(THF) complex, in V -00117 

CszH 10oCizSis Ybz 
Tetrakis[ (I ,2,3,4,5-77)-J ,3-bis( trimethylsilylmethyl)-

2,4-cyclopentadien-1-yl]di-!l-chlorodiytterbium, in Yb-00029 

Cs3H48Br3CIOP ~e 
Carbonylchlorobis [I ,2-ethanediylbis( diphenylphosphine­

P,P')] rhenium( I+); Tribromide, in Re-00092 

CsJH48CIF60PsRe 
Carbonylchlorobis [I ,2-ethanediylbis( diphenylphosphine­

P,P')1rhenium(l + ); Hexafluorophosphate, in Re-00092 

Cs3H48CIOP 4Re19 

Carbonylchlorobis [I ,2-ethanediylbis( diphenylphosphine­
P,P')1rhenium(l +), Re-00092 

C54H4oNOsPz V 
I> Pentacarbonyl(cyano-C)vanadate(2- ); Bis(tetraphenylphospho­

nium) salt, in V -000 II 

Cs4H47NOPJRe 
Dihydronitrosyltris( triphenylphosphine )rhenium, Re-0009 3 

Cs4H43CIMnOzP 4 

Dicarbonylbis [I ,2-ethanediyl bis [ diphenylphosphine 1-
P,P'1manganese(l +);Chloride, in Mn-00144 

Cs4H43CIMn06P 4 

Dicarbonylbis[ I ,2-ethanediylbis [ diphenylphosphine ]­
P,P'1manganese( I+); Perchlorate, in Mn-00144 

C54H43MnOzP 419 
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Dicarbonylbis[ I ,2-ethanediylbis[diphenylphosphine 1-
P,P'1manganese(l + ), Mn-00 144 



Molecular Formula Index 

Cs.Hs20204Tb2 
Dichlorotetrakis [ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-

2,4-cyclopentadien-1-yl] [~t-( 2,2, 9, 9-tetrameth yl-
4,5,6, 7-decanetetrone-04,05 ,()6 ,07) ]dithorium, Th-00039 

CssH.-..Mn~sP 4 
~t-Carbonyltetracarbonylbis[~t-

[methylenebis[ diphenylphosphine ]-P ,P']]-
dimanganese, Mn-00145 

CJ!.sBCrF~ 
Bis[ (716-pbenyl)ferrocene]chromium( I+); Tetraphenylborate, in 

Cr-00174 
C~~oP4 

Bis[ I ,2-ethanediylbis[ diphenylphosphine ]-P ,P'] bis( 71 2-

ethene)molybdenum, Mo-00146 
Cssll4sMnNO,.P3 

Tetracarbonyl(triphenylphosphine)manganate( 1-); Bis(triphen­
ylphosphine )iminium salt, in Mn-00 124 

CssllseSi. Ti 
Bis( 715-2,4-cyclopentadien-1-yl)( I, I ,2,2,3,3,4,4-

octaphenyl-1 ,4-tetrasilanediyl)titanium, Ti-00 153 

CJ1s..BP2V 
Bis( 715-2,4-cyclopentadien-1-yl) [I ,2-

ethanediylbis[ diphenylphosphine ]-P ,P']­
vanadium(l +); Tetraphenylborate, in V -00116 

CJ190CI]U3 
Tri-wchlorohexakis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl]triuranium, in U -00037 
CWJ4BU 

Bis[ (I ,2,3,4,5,6, 7 ,8-71)-l ,3,5, 7-tetraphenyl-1 ,3,5, 7-
cyclooctatetraene]uranium, U -00081 

Cs2H60Cr2N20toP 4 
Decacarbonyldichromate(2-); Bis(bis(triphenylphosphine)imi­

nium)salt, in Cr-00066 
Cs2H60Mo2N20toP 4 
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Decarbonyldimolybdate(2-); Bis[bis(triphenylphosphine)imi­
nium]salt, in Mo-00045 



CAS Registry Number Index 
309-89-7 Dis(7J5-2,4-cyclopentadien-1-yl)difluorotitanium, 

Ti-00029 
1270-98-0 Trichloro(7J5-2,4-cyclopentadien-1-yl)titanium, 

Ti-00009 
1271-18-7 Di-#L-chlorotetrakis( ,s.2,4-cyclopentadien-1-yl)diti­

tanium, in Ti-00025 
1271-19-8 I> Dichlorobis( ,s.2,4-cyclopentadien-1-yl)titanium, 

Ti-00026 
1271-24-5 Chromocene, Cr-00075 
127t-27-8 I>Manganocene, Mn-00058 
1271-29-0 I>Titanocene, Ti-00035 
1271-31-4 Dis(7J5-2,4-cyclopentadien-1-yl)ytterbium, Yb-00005 
1271-32-5 Dis( '75-2,4-cyclopentadien-1-yl)hydrorhenium, 

Re-00042 
1271-33-6 Dis( ,s.2,4-cyclopentadien-1-yl)dihydrotungsten, 

W-00055 
1271-43-8 (716-Benzene )( '75-2,4-cyclopentadien-1-yl)manganese, 

Mn-00067 
1271-54-1 I> Dis( 716-benzene)chromium, Cr-00 101 
1271-66-5 Dis( '75-2,4-cyclopentadien-1-yl)dimethyltitanium, 

Ti-00060 
1272-21-5 Tris( '75-2,4-cyclopentadien-1-yl)gadolinium, 

Gd-00004 
1272-22-6 Tris( ,s.2,4-cyclopentadien-1-yl)holmium, Ho-00005 
1272-23-7 Tris(7J5-2,4-cyclopentadien-1-yl)lanthanum, 

1272-24-8 
1272-25-9 
1272-26-0 
1273-09-2 

La-00004 
Tris( ,s.2,4-cyclopentadien-1-yl)lutetium, Lu-000 12 
Tris( '75-2,4-cyclopentadien-1-yl)terbium, Tb-00002 
Tris( '75-2,4-cyclopentadien-1-yl)thulium, Tm-00004 
Dis( ,s.cyclopentadien-1-yl)diphenyltitanium, 

Ti-00118 
1273-98-9 Tris( '75-2,4-cyclopentadien-1-yl)neodymium, 

Nd-00004 
1277-47-0 Dis(7J5-2,4-cyclopentadien-1-yl)vanadium, V -00033 
1278-83-7 Chlorobis( '75-2,4-cyclopentadien-1-yl)methyltitan­

ium, Ti-00045 
1282-41-3 ( r-Cyclopentadienyl)triethoxytitanium, Ti-00048 
1282-42-4 Tris(acetato-0)( '75-2,4-cyclopentadien-1-yl)titanium, 

Ti-00047 
1282-45-7 Dis(7J5-2,4-cyclopentadien-1-yl)-

bis( trifluoroacetato-O)titanium, Ti-00069 
1282-51-5 Dis(acetato-O)bis( 715-2,4-cyclopentadien-1-yl)titani­

um, Ti-00071 
1284-81-7 Chlorotris(7J5-2,4-cyclopentadien-1-yl)uranium, 

u -00013 
1284-82-8 Chlorotris( ,s.2,4-cyclopentadien-1-yl)thorium, 

Th-00005 
1284-95-3 Dutoxytris( ,s.2,4-cyclopentadien-1-yl)uranium, 

u -00027 
1291-32-3 I> Dichlorobis( '75-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00007 
1291-40-3 Dis( '75-2,4-cyclopentadien-1-yl)dihydromolybdenum, 

Mo-00043 
1292-47-3 Dis(benzenethiolato )his( 715-2,4-cyclopentadien-1-

yl)titanium, Ti-00117 
1293-64-7 Dichloro( ,s_2,4-cyclopentadien-1-yl)oxovanadium, 

V-00004 
1293-73-8 DibromobiS(7J5-2,4-cyclopentadien-1-yl)titanium, 

Ti-00024 
1294-07-1 Tris(7J5-2,4-cyclopentadien-1-yl)yttrium, Y -00006 
1294-67-3 Dibromobis( 7J5-2,4-cyclopentadien-1-yl)zirconium, 

Zr-00006 
1295-18-7 Tris(,S-2,4-cyclopentadien-1-yl)americium, 

Am-00001 
1295-20-1 Tris(7J5-2,4-cyclopentadien-1-yl)ytterbium, Yb-000 13 
1298-37-9 Diazidobis(,5-2,4-cyclopentadien-1-yl)titanium, 

Ti-00032 
1298-41-5 Dis( 7Js·2,4-cyclopentadien-1-yl)diiodozirconium, 

Zr-00009 

1298-53-9 
1298-54-0 
1298-55-1 
1298-75-5 

1298-76-6 

Tris( '75-2,4-cyclopentadien-1-yl)cerium, Ce-00003 
Tris( '75-2,4-cyclopentadien-1-yl)scandium, Sc-00005 
Tris( '75-2,4-cyclopentadien-1-yl)samarium, Sm-00009 
Tetrakis( '75-2,4-cyclopentadien-1-yl)thorium, 

Th-00014 
Tetrakis( ,s.2,4-cyclopentadien-1-yl)uranium, 

u -00035 
1317-00-6 Chlorotris('75-2,4-cyclopentadien-1-yl)neptunium, 

Np-00001 
1317-21-1 Dis(7JS-2,4-cyclopentadien-1-yl)(1,2,3,4-

tetraphenyl-1 ,3-butadiene-1 ,4-diyl)titanium, 
Ti-00146 

2371-70-2 I>Tetramethyltitanium, Ti-00006 
2371-72-4 
2747-38-8 
2948-60-9 
3020-02-8 
4984-20-7 
10170-69-1 
11057-26-4 

11057-67-3 

11058-18-7 

11065-40-0 

11067-83-7 

11077-28-4 

11077-50-2 
11077-51-3 
11077-55-7 

11077-58-0 
11077-59-1 

11077-71-7 

11077-90-0 

11077-95-5 

11077-96-6 

11077-97-7 

11078-10-7 

11079-26-8 
11082-39-6 

11082-41-0 

11082-60-3 

11082-70-5 

11087-14-2 

11087-26-6 

11087-29-9 
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Tetraphenyltitanium, Ti-00124 
Trichloromethyltitanium, Ti-00002 
Dichlorotrimethylniobium, Nb-00004 
Dichlorotrimethyltantalum, Ta-00003 
Trichloroethyltitanium, Ti-00003 

Decacarbonyldimanganese, Mn-00063 
Tris(7J-5-2,4-cyclopentadien-1-yl)praseodymium; Cy­

clohexylisocyanide adduct, in Pr-00003 
Tetra -r-cyclopentadienylbis [#'-( dimethylamina to) 1-

dititanium, in Ti-00058 
Dis(7J·cyclopentadienyl)bis(2-phenylethenyl)zircon­

ium, Zr-00093 
( ,s.J ,3,5, 7-Cyclooctatetraene )( '75-2,4-

cyclopentadien-1-yl)titanium, Ti-00064 
Di-r-cyclopentadienylbis[#L( dimethylaminato) I­

bis( dimethylaminato )dititanium, in Ti-00022 
Bis( '75-2,4-cyclopentadienyl)pentathiovanadium, 

v -00032 
Dis(716-benzene)rhenium(l + ), Re-00055 
Dis(716-benzene)technetium(1 + ), Tc-00008 
Chlorodi-r-cyclopentadienyl [2,2,2-trifluoro-1-

( trifluoromethyl)ethylideniminato ]titanium, 
Ti-00063 

Tris( '75-2,4-cyclopentadien-1-yl)curium, Cm-0000 1 
Tris( ,_s_ 2,4-cyclopentadien-1-yl)praseodymium, 

Pr-00003 
Dis( '75-2,4-cyclopentadien-1-yl)hydrophenyltungst­

en, W -00108 
Dis( 7J5-2,4-cyclopentadien-1-yl)di-1 H -pyrrol-1-ylti­

tanium, Ti-00097 
Dis( 715-2,4-cyclopentadien-1-yl)­

bis[(trimethylsilyl)methyl]hafnium, Hf-00025 
Bis( '75-2,4-cyclopentadien-1-yl)­

bis[(trimethylsilyl)methyl]titanium, Ti-00101 
Dis( '75-2,4-cyclopentadien-1-yl)-

bis[ ( trimethylsilyl)methyl] zirconium, 
Zr-00054 

Tetra-r-cyclopentadienyldi-#L-hYdrodititanium, in 
Ti-00037 

Uranocene, U -00019 
Chlorobis( '75-2,4-cyclopentadien-1-yl)­

[(trimethylsilyl)methyl]zirconium, Zr-00035 
Chlorobis( ,s.2,4-cyclopentadien-1-yl)(2,2-

dimethylpropyl)titanium, Ti-00082 
Bis( '75-2,4-cyclopentadien-1-yl)bis( 4-

nitrobenzoato-O')titanium, Ti-00 123 
Chlorotris [ (I ,2,3,3a, 7 a-71)-IH -inden-1-yl]uranium, 

u -00062 
Di-#L·chlorotetrakis( 7J5-2,4-cyclopentadien-1-yl)diga­

dolinium, in Gd-00002 
Chlorobis( '7-cyclopentadienyl)methoxyzirconium, 

Zr-00016 
Dis( 71 5-2,4-cyclopentadien-1-yl)dimethoxyzirconium, 

Zr-00024 



11088-05-4- 12109-74-9 

11088-05-4 

11090-85-0 

11105-67-2 

Ill 05-68-3 

11105-69-4 

11105-70-7 

II 105-81-0 

11105-88-7 

11105-93-4 

11106-00-6 

JIJ06-17-5 

11106-18-6 

Ill 08-17-1 

11108-17-1 

11108-30-8 

11133-05-4 

II 136-26-8 

11136-36-0 

11136-37-1 

11136-41-7 

11136-46-2 

12071-51-1 

12078-15-8 
12079-65-1 
12079-73-1 

12079-79-7 

12082-03-0 
12082-05-2 
12082-07-4 

12082-08-5 
12082-10-9 

12082-25-6 

12082-27-8 

12082-46-1 
12083-01-1 

12083-16-8 

12083-17-9 

12083-24-8 

12083-34-0 

Tetrakis [~-benzoato-0:0') bis( 71 5-2,4-
cyclopentadien-1-yl)dititanium, in Ti-00 I 02 

Bis(7J5-2,4-cyclopentadien-l-yl)difluorozirconium, 
Zr-00008 

Bis( 715-2,4-cyclopentadien-1-yl)trihydroniobium, 
Nb-00014 

Carbonylbis(715-2,4-cyclopentadien-1-yl)hydronio­
bium, Nb-00018 

Carbonyl his( 715-2,4-cyclopentadien-1-yl)hydrotanta­
lum, Ta-00014 

Bis( 7J5-2,4-cyclopentadien-l-yl)( 71 2-ethene )hydronio­
bium, Nb-00027 

Bis( 715-2,4-cyclopentadien-1-yl)-
hydro( triethylphosphine )tantalum, Ta-00030 

( 1-tert-Butyl-2,2-dimethylpropylideniminato )­
chlorodi-7r-cyclopentadienyltitanium, Ti-00 I 03 

Bis( 715-2,4-cyclopentadien-1-yl)bis[~-
[ (I ,71: I ,2,3,4,5-1) )-2,4-cyclopentadien-1-
ylidene]]dihydrodiniobium, Nb-00040 

Chlorodi-7r-cyclopentadienyl( I, 1-
diphenylmethyleniminato )titanium, Ti-00 121 

Bis( 715-cyclopentadienyl) bis( di phenylketimido) ha f ni­
um, Hf-00049 

Bis( 7J5-cyclopentadienyl) bis( di phenylketimido )zir­
conium, Zr-00110 

Bis( 715-2,4-cyclopentadien-1-yl)trihydrotungst­
en(J+), W -00056 

Bis( 715-2,4-cyclopentadien-1-yl)trihydrotungst-
en( I+); Hexafluorophosphate, in W -00056 

Bis( 71-cyclopentadienyl) bis( d imethylamido )zircon­
ium, Zr-00036 

Chlorotris[( I ,2,3,3a,7a-71)-l H-inden-1-yl) )thorium, 
Th-00028 

Bis( 715-2,4-cyclopentadien-1-yl)phenyltitanium, 
Ti-00089 

Dichlorobis[( 1,2,3,4,5-1))-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadicn-1-yl]titanium, 
Ti-00111 

Bis[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]titanium, Ti-00 112 

Dimethyl his[( I ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadicn-l-yl]titanium, 
Ti-00119 

[71-(Dinitrogen-N,N') ]tctrakis[( I ,2,3,4,5-71)-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]dititanium, Ti-00149 

Chloro(1)5-2,4-cyclopentadien-1-yl)dinitrosylchrom­
ium, Cr-00015 

Tricarbonylthiophenechromium, Cr-00030 
~Cyclopentadienyltricarbonylmanganese, Mn-00033 

Tricarbony1(715-2,4-cyclopentadien-l-yl)rhcnium, 
Re-00033 

Bromotricarbonyl( 1)5-2,4-cyclopentadien-1-yl)mo-
lybdenum, Mo-000 I I 

Tricarbonyl( 716-chlorobenzene )chromi urn, Cr-0005 2 
( 116- Fluorobenzene )tricarbonylchromi urn, Cr-0005 3 
Tricarbonyl( carboxy-1r-cyclopentadienyl) rna n-

ganese, Mn-00044 
~( 716- Benzene )tricarbonylchromium, Cr-00057 

Dicarbonyl( 717 -cyclohcptatrieny li u m) iodotunsten, 
w -00033 

Tricarbonyl( 1)5-2,4-cyclopentadien-1-yl)mcthylmol­
ybdenum, Mo-00025 

Tricarbonyl( 715-2,4-cyclopentadien-1-yl )methyltung­
sten, W -00034 

Tris(713-2-propcnyl)chromium, Cr-00064 
Decacarbonyl-~-hydroditungstate( 1-); Tetraethyl­

ammonium salt, in W -00040 
Tricarbonyl( 117 -cyclohepta trien yli u m )v<..nadi urn, 

v -00023 
Tricarbonyi(7J7-cycloheptatrienylium)tunsten( I+); 

Tetrafluoroborate, in W -00041 
Tricarbonyl [ ( 1 ,2,3,4,5,6-1) )methylbenzene ]chrom­

ium, Cr-00072 
Tricarbonyl[ ( 1 ,2,3,4,5,6-1) )mcthy1bcnzene] molyb­

denum, Mo-00034 

CAS Registry Number Index 

12083-48-6 Dichlorobis(715-2,4-cyclopentadien-1-yl)vanadium, 
v -00030 

12083-77-1 Bis(7J5-2,4-cyclopentadien-1-yl)-
bis[tetrahydroborato( 1- )-H ,H']zirconium, 
Zr-00015 

12086-52-1 Bis(7J5-cyclopentadienyl)bis( dimethylamido )titani-
um, Ti-00076 

12086-80-5 Tetradecacarbonylhydrotrirheniurn, Re-00064 
12087-16-0 Bis(7J5-2,4-cyclopentadien-l-yl) [2,3-dimercapto-

2-butenedinitrilato(2-)-S ,S') titanium, 
Ti-00070 

12087-58-0 Bis[( I ,2,3,4,5,6-7J)methylbenzene]chromium, 
Cr-00121 

12088-04-9 Tris(7J5-2,4-cyclopentadien-1-yl)dysprosium, 
Dy-00004 

12088-7 3-2 Pentacarbonyl [ dicarbonyl( 715-2,4-cyclopentadien-
1-yl)iron]manganese, Mn-00075 

12088-83-4 Tricarbonyl [ (3a,4,5,6, 7, 7 a-71 )-2,3-dihydro-1 H­
inden-1-ol]chromium, Cr-00099 

12089-15-5 ( 716-1 ,3,5-Trimethylbenzene )tricarbonylmolybden-
um, Mo-00064 

12089-23-5 Bis(716-benzene)tungsten, W -00073 
12089-78-0 Bis(7J5-2,4-cyclopentadien-1-y1)­

bis(methanethiolato)titanium, Ti-00059 
12090-34-5 Tetrakis(713-2-propenyl)zirconium. Zr-00026 
12091-64-4 Hexacarbonylbis(7J5-2,4-cyclopentadien-1-yl)dimo­

lybdenum, Mo-00093 
12092-01-2 Tetracarbonylbis(715-2,4-cyclopentadien-1-yl) [~-

( dimethylphosphino) 1-~-hydrodimolybdenum, 
Mo-00095 

12093-03-7 Tricarbonyl[(l ,2,3,4,5,6-71)-1 ,3,5,7-
cyclooctatetraene )chromium, Cr-00085 

12093-14-0 Tricarbonyl[( 1 ,2,3,4,5,6-71)-1 ,3,5-
cyclooctatriene]molybdcnum, Mo-00051 

12093-29-7 Tricarbonyl(715-2,4-cyclopentadien-1-yl)-
( trimethylstannyl)tungsten, W -00065 

12093-81-1 ( 717 -Cycloheptatrienylium)( 715-2,4-
cyclopentadien-1-yl)chromium, Cr-001 02 

12094-55-2 Tricarbonyl-716-phenanthrenechromium, Cr-00141 
12097-04-0 Dichlorotetrakis(715-2,4-cyclopentadien-1-yl)-~-oxo­

dizirconium, Zr-00061 
12098-32-7 Tris(715-2,4-cyclopentadien-1-yl)isocyanocyclohexa­

neholmium, in Ho-00005 
12098-33-8 Tris(715-2,4-cyclopentadien-1-yl)neodymium; Cyclo­

hexylisocyanide adduct, in 1\d-00004 
12098-34-9 Tris(715-2,4-cyclopentadien-1-yl)isocyanocyclohexan­

eterbium, in Tb-00002 
12098-35-0 Tris(715-2,4-cyclopentadien-1-yl)yttrium; Cyclohexy­

lisocyanide adduct, in Y -00006 
12098-36-1 Tris(71 5-2,4-cyclopentadien-1-y1)isocyanocyclohexa-

neytterbium, in Yb-000 13 
12103-45-6 Hcxa-~-chlorotris(hexamethylbenzene)triniob-

ium( 1 +);Chloride, in Nb-00049 
12107-08-3 Dicarbonyltrich1oro(7J5-2,4-cyclopentadien-1-yl)tu-

ngsten, W -00015 
12107-36-7 Tricarbonyl(715-2,4-cyclopentadien-1-yl)tung­

state(l- ); Na salt, in W -00023 
12108-03-1 Tctracarbonyl(715-2,4-cyclopentadicn-1-yl)niobium, 

Nb-00009 
12108-04-2 Tetracarbonyl(715-2,4-cyclopcntadien-l-yl)vanadi­

um, V -00020 
12108-11-1 ( 716-Ani1ine )tricarbonylchrornium, Cr-00059 
12108-13-3 ~(Methylcyclopentadienyl)tricarbonylmanganese, 

Mn-00046 
12108-14-4 Tricarbonyl[( 1 ,2,3,4,5-71)-2,4-cyclohcxadien-1-

y1]manganese, Mn-00047 
12108-93-9 Tricarbonyl[( 1 ,2,3,4,5,6-71)-1 ,3,5, 7-

cycloocta tetraene) molybdenum, M o-0004 7 
12108-95-1 Tricarbonyl[( 1 ,2,3,4,5,6-71)-1 ,3,5, 7-

cyclooctatetraene ]tungsten, W -00060 
12109-14-7 Sis( acetonitrile )dicarbonyl( 715-2,4-

cyclopentadien-1-yl)molybdenum( I+), 
Mo-00054 

12109-61-4 Dicyanatobis(715-cyclopcntadienyl)titanium, 
Ti-00050 

12109-63-6 Bis( cyanato-N) bis( 71 5- 2,4-cyclopentadien-1-yl )zir­
conium, Zr-000 19 

12109-67-0 Bis(715-2,4-cyclopentadien-l-yl)bis(thiocyanato­
N)zirconium, Zr-00020 

121 09-7 4-9 Tctracarbonyl [ (I ,2,5,6-71 )-1, 5-cyclooctadiene) mol­
ybdenum, Mo-00065 
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CAS Registry Number Index 

12110-37-1 Tricarbonyl [ ( 1 ,2,3,4,4a ,8a-71 )naphthalene ]chrom­
ium, Cr-00111 

12111-76-1 Tricarbonyl(776-1,3,5,7-tetramethyl-1,3,5,7-
cyclooctatetraene)molybdenum, Mo-00090 

12111-85-2 Bis(775-2,4-cyclopentadien-l-yl)[(l,2,3-77)-2-
methyl-2-butenyl]titanium, Ti-00081 

12112-27-5 Bis(1,3,5,7-cyclooctatetraene)titanium, Ti-00090 
12113-02-9 I>Dichlorobis[(1,2,3,3a,7a-77)-1H-inden-1-yl]titan­

ium, Ti-00096 
12114-15-7 Chloro(775-cyclopentadienyl)bis(8-quinolinolato)zir­

conium, Zr-00079 
12115-01-4 Dicarbonylchloro( 775-2,4-cyclopentadien-1-yl)-

( triphenylphosphine )molybdenum, Mo-00 127 
12116-28-8 (Acetylcyclopentadienyl)tricarbonylmanganese, 

Mn-00055 
12116-44-8 Tricarbonyl-(1 ,2,3,4,5-77-methoxybenzene)chrom­

ium, Cr-00073 
12116-66-4 I> Dichlorobis(775-2,4-cyclopentadien-l-yl)hafnium, 

Hf-00003 
12116-82-4 Bis( 775-2,4-cyclopentadien-1-yl )(pentathio )titanium, 

Ti-00033 
12116-92-6 Bis( 775-2,4-cyclopentadien-1-yl )hydrotechnetium, 

Tc-00006 
12116-93-7 Bis(775-2,4-cyclopentadien-1-yl)­

hydro[tetrahydroborato( 1-)-H,H') zirconium, 
Zr-00013 

12117-02-1 Bis( cyclopentadienll)trihydrotantalum, Ta-000 II 
12118-16-0 Dichlorotetrakis( 77 -2,4-cyclopentadien-1-yl )-~-oxo­

dihafnium, Hf-00027 
12125-72-3 Tricarbonyl[ (1 ,2,3,4,5,6-77)-1 ,3,5-

cycloheptatriene]chromium, Cr-00071 
12125-77-8 I> Tricarbonyl[ (1 ,2,3,4,5,677)-1 ,3,5-

cycloheptatriene]molybdenum, Mo-00033 
12125-87-0 Tricarbonyl[(l ,2,3,4,5,6-77)methyl benzoate ]chromi­

um, Cr-00089 
12126-17-9 Tricarbonyl(775-2,4-cyclopentadien-l-yl)tung­

state(l-), W -00023 
12126-18-0 Tricarbonyl(775-2,4-cyclopentadien-l-yl)molyb­

date(1-), Mo-00014 
12126-74-8 Tricarbonyl[ ( 4a,5,6, 7,8,8a-!7)-1 ,2,3,4-

tetrahydro-1-naphthalenol]chromium, 
Cr-00115 

12126-95-3 Benzyldicarbonyl-7r-cyclopentadienylmolybdenum, 
Mo-00080 

12128-14-2 Dicarbonyl(775-2,4-cyclopentadien-l-yl)nitrosyltung­
sten, W -00016 

12128-23-3 Tricarbonylchloro(775-2,4-cyclopentadien-l-yl)mo­
lybdenum, Mo-00012 

12128-24-4 Tricarbonylchloro(775-2,4-cyclopentadien-1-yl)tung­
sten, W -00019 

12128-26-6 Tricarbonyl(775-2,4-cyclopentadien-1-yl)hydrotung­
sten, W -00024 

12128-53-9 (776-Benzene)tricarbonyltungsten, W -00031 
12128-81-3 Tricarbonyl[(l,2,3,4,5,6-77)-l ,3,5-

cycloheptatriene]tungsten, W -00042 
12128-82-4 Tricarbonyl [ (I ,2,3,4,5,6-77 )-methylbenzene) tungst­

en, W -00043 
12128-87-9 Dicarbonyl(775-2,4-cyclopentadien-1-yl)( 773-2-

propenyl)molybdenum, Mo-00039 
12129-25-8 [ (2,3,5,6-77 )-Bicyclo[ 2.2.1) hepta-2,5-diene) tetracar­

bonyltungsten, W -00061 
12129-51-0 Dicarbonylbis(775-2,4-cyclopentadien-l-yl)titanium, 

Ti-00051 
12129-67-8 Tricarbonyl[ (I ,2,3,4,5,6-!7)-1 ,3,5-

trimethylbenzene) chromium, Cr-00 I 03 
12129-68-9 Bis(776-benzene)molybdenum, Mo-00063 
12129-69-0 Tricarbonyl[ ( 1,2,3,4,5,6-77)-1 ,3,5-

trimethylbenzene) tungsten, W -00071 
12129-70-3 Tetracarbonyl[ (I ,2,5,6-77)-1 ,5-cyclooctadiene) tung­

sten, W -00072 
12129-72-5 Bis(776-benzene)vanadium, V -00051 
12130-13-1 Tricarbonyl(775-2,4-cyclopentadien-1-yl)­

[dicarbonyl(775-2,4-cyclopentadien-1-yl)­
iron]molybdenum, Mo-00087 

12130-88-0 Tricarbonyl[ (I ,2,3,4,5-77)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl)) rheni­
um, Re-00061 

12131-22-5 Bis[ ( 1 ,2,3,4,5,6-77)methylbenzene ]molybdenum, 
Mo-00082 

12110-37-1 - 12216-08-9 

12131-26-9 Dicarbonylbis[ (I ,2,3.4-77 )-1 ,3-cyclohexadiene) tung­
sten, W -00093 

12131-50-9 Bis[ (I ,2,3,4,5,6-77)-1 ,3,5-trimethylbenzene ]molyb­
denum, Mo-00106 

12131-66-7 Carbonyltris( 3-hexyne )tungsten, W -00124 
12132-04-6 Tetracarbonylbis[ ( 1 ,2,3,4,5-77)-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-1-yl)dimolyb­
denum, Mo-00124 

12145-64-1 (775-Cyclopentadienyl)trimethoxytitanium, Ti-00016 
12146-06-4 Tetrachlorobis( 775-2,4-cyclopentadien-1-yl)-~-oxodi­

titanium, Ti-00027 
12146-36-0 [ (2,3,5,6-77 )-Bicyclo [2.2.1) hepta-2,5-diene) tetracar­

bonylchromium, Cr-00087 
12146-3 7 -I [ (2,3,5,6-77 )-Bicyclo[2.2.1) hepta-2,5-diene) tetracar-

bonylmolybdenum, Mo-00049 
12146-93-9 Bis( 775-1-methyl-2,4-cyclopentadien-1-yl)vanadium, 

v -00054 
12147-78-3 Chloro-7r-cyclopentadienylbis(2,4-

pentanedionato)hafnium, Hf-00020 
12147-94-3 Tricarbonyl[( 1 ,2,3,4,5,6-!7)-7-phenyl-1 ,3,5-

cycloheptatriene)chromium; endo-form, in 
Cr-00131 

1214 7-95-4 Tricarbonyl[ (I ,2,3,4,5,6-77)-7-phenyl-1 ,3,5-
cycloheptatriene) chromium, Cr-00 131 

12148-49-1 Dichlorobis[ ( 1 ,2,3,3a,7a-77)-1H -inden-1-yl]zircon­
ium, Zr-00048 

12149-4 7-2 ( 775-2,4-Cyclopentadien-1-yl)triphenoxytitanium, 
Ti-00122 

12149-66-5 Tris( 1 ,3,5,7-cyclooctatetraene)dititanium, Ti-00126 
12152-92-0 Bis( 775-2,4-cyclopentadien-1-yl)diiodotitanium, 

Ti-00031 
12153-11-6 Tricarbonyl[ l-(776-phenyl)ethanone ]chromium, 

Cr-00088 
12153-25-2 (!76-Benzene)(115-2,4-cyclopentadien-l-yl)molybde­

num, Mo-00053 
12154-13-1 Di-~-iodotetrakis(773-2-propenyl)dichromium, in 

Cr-00026 
12155-21-4 [ 1 ,2-Benzenedithiolato(2-)-S ,S']bis(115-2,4-

cyclopentadien-1-yl)titanium, Ti-00087 
12155-24-7 Bis( 775-2,4-cyclopentadien-1-yl) [ (2,3-77)-

dimethyl 2-butynedioate]vanadium, V -00074 
12155-42-9 Anthracenetricarbonylchromium, Cr-00140 
12155-89-4 Bis(775-2,4-cyclopentadien-1-yl)­

bis(pentafluorophenyl)titanium, Ti-00 115 
12170-02-4 I> Tris( 773-2-propenyl)vanadium, V -00022 
12170-19-3 Tricarbonyl(!77-cycloheptatrienylium)chromi-

um( 1 + ); Tetrafluoroborate, in Cr-00070 
12170-21-7 Tricarbonyl(!77-cycloheptatrienylium)molybde­

num(l + ); Tetrafluoroborate, in Mo-00032 
12171-57-2 Tetrachlorotetrakis( 775-2,4-cyclopentadien-1-yl)­

tetra-~-oxotetratitanium, Ti-001 05 
12176-06-6 Tricarbonyl(775-2,4-cyclopentadien-1-yl)hydromol­

ybdenum, Mo-00016 
12178-34-6 Tris[(3,4-77)-3-buten-2-one-O]tungsten, W -00078 
12184-19-9 Dibromobis(775-2,4-cyclopentadien-1-yl)tungsten, 

W-00046 
12184-22-4 Dichlorobis( 715-2,4-cyclopentadien-1-yl)molybde­

num, Mo-00036 
12184-26-8 Dichlorobis( 715-2,4-cyclopentadien-1-yl)tungsten, 

w -00048 
12194-11-5 I> Hexacarbonyldi-7r-cyclopentadienyl-~-mercuriodi­

chromium, Cr-00128 
12194-12-6 Hexacarbonylbis( 115-2,4-cyclopentadien-1-yl)di­

chromium, Cr-00129 
12203-12-2 Tricarbonyl( 115-2,4-cyclopentadien-1-yl)chro­

mate(l-); Na salt, in Cr-00038 
12212-56-5 Bis( 775-2,4-cyclopentadien-1-yl)phenylvanadium, 

v -00073 
12212-68-9 Bis[ (I ,2,3,4,5,6-71)ethylbenzene]chromium, 

Cr-00135 
12213-09-1 Tricarbonyl(115-2,4-cyclopentadien-1-yl)­

(triphenylphosphine)vanadium, V -00104 
12214-92-5 Tricarbonyl(115-2,4-cyclopentadien-1-yl)­

(trimethylstannyl)molybdenum, Mo-00059 
12216-08-9 Tris( 775-2,4-cyclopentadien-1-yl)plutonium, 

Pu-00002 
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12216-18-1 - 14780-93-9 

12216-18-1 

12240-42-5 

12240-43-6 
12241-95-1 
12242-63-6 

12242-79-4 

12244-94-9 

12245-58-8 

12245-61-3 

12246-19-4 

12248-79-2 

12267-13-9 

12277-27-9 

12282-32-5 

12282-35-8 

12283-86-2 

12287-61-5 

12287-81-9 
12288-70-9 

12290-82-3 

12290-83-4 

12295-17-9 
12300-89-9 

12301-34-7 

12302-33-9 

12303-93-4 

12305-00-9 

12307-22-1 

12307-27-6 

12307-60-7 

12308-48-4 

12312-71-9 

12365-46-7 

12387-00-7 

12560-43-9 

12563-65-4 

12563-67-6 

12563-75-6 

12563-76-7 

12566-57-3 

Chloro( 7]5-2,4-cyclopentadien-1-yl) bis(2,4-
pentanedionato-O,O')zirconium, Zr-00040 

Tribromo( 7]5-2,4-cyclopentadien-1-yl)titanium, 
Ti-00007 

(1]5-Cyclopentadien-1-yl)triiodotitanium, Ti-000 II 
Tetrakis(7]3-2-propenyl)hafnium, Hf-000 14 
Dicarbonyl [hydrotris(pyrazolato) bora to( I-)] ( 7]3-

2-methylpropenyl)tungsten, W -00 I 04 
Tetracarbonyl( I ,2,3,4,5,6-

hexamethylbicyclo[2.2.0] hex a- 2,5-diene )chro­
mium, Cr-00 134 

Dicarbonyl( 175-2,4-cyclopentadien-1-yl)( 1-
methoxyethylidene )manganese, M n-00060 

( 2,2'-Bipyridine-N ,N')dicarbon ylchloro( 17 3-2-
propenyl)tungsten, W -00 I 03 

Dicarbonyl( 7]5-2,4-cyclopentadien-1-yl)(2-
methoxy-l-phenylethylidene )manganese, 
Mn-00103 

Bis( 7]5-2,4-cyclopentadien-1-yl)bis(phenolato-O)tita­
nium, Ti-00116 

T ricarbonyl( diphenylmethylenecyclopentadiene )chr­
omium, Cr-00152 

Di-1r-cyclopentadienyl ( 2,4-pentanediona to) titan­
ium( I+); Perchlorate, in Ti-00080 

Tris( 7]5-2,4-cyclopentadien-1-yl)promethium, 
Pm-00001 

Tricarbonyl( 7]5-2,4-cyclopentadien-1-yl )­
(trimeth~lsilyl)molybdenum, Mo-00058 

Tricarbonyl(17 -2,4-cyclopentadien-1-yl)­
(trimethylsilyl)tungsten, W -00064 

Chlorobis(7)5-2,4-cyclopentadien-l-yl)­
(triphenylsilyl)zirconium, Zr-00098 

Tricarbonyl( 7]5-2,4-cyclopentadien-1-yl)iodomolyb­
denum, Mo-000 13 

176- Benzenetricarbonylmol ybdenum, Mo-00023 
Bis( 175- 2,4-cyclopentadien-1-yl)methyltitanium, 

Ti-00046 
Tetracarbonyl [ [ 2-( 172-ethenyl) ph en y I]­

diphenylphosphine-P]molybdenum, Mo-00 122 
Tetracarbonyl [ 2-( 172-ethenyl )­

phenyldiphenylphosphine-P] tungsten, 
W-00139 

Tetra-2-propenyldichromium, Cr-00 I 08 
Bis( 7]5-2,4-cyclopentadien-1-yl )iodonitrosylmolyb­

denum, Mo-00037 
Tetracarbonyl[ (I ,2,5,6-1] )-1 ,5-cyclooctadiene ]chro­

mium, Cr-00104 
Tricarbonyl[ (I ,2,3,4,5,6-1])-1 ,3,5, 7-

tetramethyl-1 ,3,5, 7 -cyclooctatetraene ]chromi­
um, Cr-00127 

Bis(7]5-2,4-cyclopentadien-l-yl)­
bis<phenylethynyl)titanium, Ti-00 129 

Chloro(17 -2,4-cyclopentadien-1-yl)dinitrosylmolyb­
denum, Mo-00002 

Bis( 175-2,4-cyclopentadien-1-y l )­
(pentaselenidato(2-) ]titanium, Ti-00034 

Pentacarbonyl[ 1-( trimethylsiloxy )ethylidene ]chro­
mium, Cr-00080 

Bis( 7]5-2,4-cyclopentadien-1-yl) [I ,2-
ethenedithiolato(2- )-S,S']titanium, Ti-00053 

[I ,2-Benzenediolato(2-)-0,0'] bis( 7] 5-2,4-
cyclopentadien-1-yl)titanium, Ti-00086 

Tris( 7]5-2,4-cyclopentadien-1-yl)-J.L3-

nitrosyltri-J.L-nitrosyltrimanganese, M n-00 I 04 
Pentacarbonyl( 1-methoxyethylidene )molybdenum, 

Mo-00017 
Pentacarbonyl[ 1-(methylamino )ethylidene ]chromi­

um, Cr-00045 
Dodecacarbonylhydromanganesediosmium, 

Mn-00073 
Dodecacarbonylmanganatediosmate( 1-); Tetra­

methylammonium salt, in Mn-00085 
Dodecacarbonylrhenatediosmate( 1-); 'ietramethyl­

ammonium salt, in Re-00059 
Tridecacarbonyltrihydromanganesetriosmium, 

Mn-00086 
Tridecacarbonyltrihydrorheniumtriosmium, 

Re-00060 
Hexadecacarbonylhydromangancsetriosmium, 

Mn-00105 

CAS Registry Number Index 

12566-58-4 Hexadecacarbonylhydrorheniumtriosmium, 
Re-00070 

12566-66-4 Hexacarbonylbis( 175- 2,4-cyclopentadien-1-yl)ditung­
sten, W -00107 

12636-68-9 ( 17 7 -Cycloheptatrienylium)( 7]5·2,4-
cyclopentadien-1-yl)vanadium, V -00052 

12636-72-5 Bis(7]5-2,4-cyclopentadien-l-yl)dimethylzirconium, 
Zr-00025 

12636-79-2 Chlorotris(7]5-2,4-cyclopentadien-l-yl)cerium, 
Ce-00004 

12636-90-7 Bis(7]5-2,4-cyclopentadien-l-yl)-
bis(pentafluorophenyl)hafnium, Hf-00033 

12636-97-4 Chlorobis(7]5-2,4-cyclopentadien-1-yl)­
(triphenylgermyl)hafnium, Hf-00041 

12636-98-5 Chlorobis(7]5-2,4-cyclopentadien-1-yl)-
( triphenylgermyl )zirconium. Zr-00097 

12636-99-6 Chlorobis(7]5-2,4-cyclopentadien- I -yl)­
(triphenylsilyl)hafnium, Hf-00042 

12637-00-2 Chlorobis(7]5-2,4-cyclopentadien-l-yl)­
(triphenylstannyl)hafnium, Hf-00043 

12637-01-3 Chlorobis(7]5-2,4-cyclopentadien-l-yl)­
(triphenylstannyl)zi~conium, Zr-00099 

12655-17-3 Octacarbonyltetrachlorodimolybdenum, Mo-00008 
12663-63-7 Chlorobis(7]5-2,4-cyclopentadien-1-yl)phenyltitan­

ium, Ti-00088 
I 2671-05-5 Bis[( 1,2,3,4,5,6-7])-1 ,3,5-cycloheptatriene]vanadium, 

v -00063 
12701-35-8 Bis( 176-benzene )di-J.L·Chlorobis( 173- 2-propenyl)dimol-

ybdenum, in Mo-00028 
12701-52-9 Chloro( cyclooctatetraene )cerium; Bis-THF adduct, 

in Ce-00001 
12701-79-0 Chlorobis(7)5-2,4-cyclopentadien-l-yl)vanadium, 

v -00029 
12701-85-8 Carbonylbis(7]5-2,4-cyclopentadien-1-yl)molybde­

12701-96-1 
12702-09-9 
12715-68-3 

num, Mo-00050 
Tetrakis(7]3-2-propenyl)uranium, U -00010 

I> Bis( 1]8-1 ,3,5, 7 -cyclooctatetraene )thorium, Th-00009 
Tris( 7]5-2,4-cyclopentadien-1-yl)fluorouranium, 

u -00016 
12715-87-6 Bis[ (I ,2,3,4,5,6, 7,8-17 )-1 ,3,5, 7 -tetramethyl-

1 ,3,5,7-cyclooctatetraene]uranium, U -00053 
12771-97-0 Tetracarbonylbis( 7]5-2,4-cyclopentadien-1-yl)-

bis [J.L-( trifluoromethanethiola to) ]ditungsten, 
w -00106 

12772-20-2 Bis( 7]5-2,4-cyclopentadien-1-yl)-
[tetrahydroborato( 1-)H,H']titanium, 
Ti-00038 

12793-14-5 I> Dichlorobis(7]5-2,4-cyclopentadien-1-yl)niobium, 

13007-92-6 
13356-21-3 
13601-24-6 
13821-00-6 
13859-41-1 

13939-06-5 
13985-77-8 
13986-68-0 
14024-00-1 
14040-11-0 
14057-83-1 
14099-01-5 
14100-30-2 
14122-94-2 

Nb-00012 
!>Chromium carbonyl, Cr-00020 

Tetrakis[2,2-dimethylpropyl)titanium, Ti-00113 
Pentacarbonylmethylmanganese, Mn-000 16 
Pentacarbonyliodorhenium, Re-00011 
Pentacarbonylmanganate(l-); Na salt, in 

Mn-00014 
Molybdenum carbonyl, Mo-00007 
Pentacarbonylphenylmanganese, Mn-00066 
Triphenyltris(tetrahydrofuran)chromium, Cr-00171 

I> Vanadium hexacarbonyl, V -00013 
Tungsten carbonyl, W -00014 
Pentacarbonyl-2-propenylmanganese, Mn-00034 
Pentacarbonylchlororhenium, Re-00007 
Pentacarbonylchloromanganese, Mn-000 I 0 
Pentacarbonyl(pentafluorophenyl)manganese, 

Mn-00064 
14172-94-2 Octacarbonylbis( triphenylphosphine )dirhenium, 

14220-21-4 
14285-68-8 
14516-54-2 
14524-92-6 
14592-26-8 

Re-00091 
Bromopentacarbonylrhenium, Re-00006 
Decacarbonyldirhenium, Re-00044 
Bromopentacarbonylmanganese, Mn-00009 
Pentacarbonylmethylrhenium, Re-000 14 
N onacarbonyl( triphenylphosphine )dimanganese, 

Mn-00134 
14653-43-1 Dicarbonylnitrosylbis( triphenylphosphine)manga-

nese, Mn-00 138 
14693-30-2 Pentacarbonyl(pentacarbonylmanganese )rhenium, 

Re-00043 
14724-88-0 I> Diphenyltitanium, Ti-00052 
14780-93-9 Bromopentacarbonylchromate( 1-); Tetramethyl-

ammonium salt, in Cr-00005 

382 



CAS Registry Number Index 

14780-95-1 

14780-98-4 
14781-00-1 

14836-77-2 

14837-15-1 
14872-95-8 

14872-96-9 
14879-42-6 
14911-56-9 
14911-72-9 
14951-98-5 
14971-26-7 
14971-28-9 
14971-38-1 
14971-41-6 

14971-42-7 

15038-41-2 

15038-48-9 

15189-52-3 
15219-49-5 

15228-27-0 
15335-69-0 
15390-66-6 

15529-60-9 

15531-13-2 

15557-71-8 

15616-67-8 

Pentacarbonylchlorochromate( 1-); Tetraethylam­
monium salt, in Cr-00006 

Pentacarbonyliodochromate( 1-), Cr-00007 
Pentacarbonyliodomolybdate( 1-); Tetraethylammo­

nium salt, in Mo-00004 
Dicarbonylbis[ I ,2-

ethanediylbis [ diphenylphosphine ]-P ,P'] man­
ganese(!+); trans-form, Perchlorate, in 
Mn-00144 

Decacarbonylditechnetium, Tc-00005 
Triamminetricarbonylmanganese( 1 + ); fac -form, 

Tetraphenylborate, in Mn-00002 
Triamminetricarbonylmanganese( 1 + ), Mn-00002 
Pentacarbonyliodomanganese, Mn-000 13 
Pentacarbonylchlorochromate( 1-), Cr-00006 
Bromopentacarbonylchromate( 1-), Cr-00005 
Carbonyltrinitrosylmanganese, Mn-0000 I 
Pentacarbonylmanganate( 1-), Mn-00014 
Pentacarbonyl( cyano-C)chromate( 1-), Cr-000 16 
Pentacarbonylrhenate(l-), Re-00012 
Pentacarbonyl(cyano-C)chromate(l-); Na salt, in 

Cr-00016 
Pentacarbonyl( triphenylphosphine )molybdenum, 

Mo-00ll9 
Pentacarbonyl(tetrahydrofuran)chromium, 

Cr-00061 
Tris(acetonitrile)tricarbonylmolybdenum, 

Mo-00026 
Octacarbonyldi-~-chlorodirhenium, Re-00031 
Pentacarbonyl( trifluoroacetato-O)manganese, 

Mn-00018 
Amminepentacarbonylchromium, Cr-00011 
Hexamethylchromate(3-); Tri-Li salt, in Cr-00027 
Bis(diethylphenylphosphine)triphenylrhenium, 

Re-00086 
Octacarbonyl bis( trieth yl phosphine )dimanganese, 

Mn-00121 
Hexacarbonylvanadate(l-); Na salt, bis(diglyme) 

complex, in V -00012 
Hexacarbonylmanganese( I+); Tetrafluoroborate, in 

Mn-00017 
Decacarbonyldichromate(2-); Di-Na salt, in 

Cr-00066 
15668-57-2 Tetracarbonylbis(pentacarbonylmanganio )iron, 

Mn-00092 
15680-94-1 Bis(~-benzenethiolato )octacarbonyldirhenium, in 

Re-00041 
15682-68-5 Decacarbonyldichromate(2-); Bis( tetraethylammo-

15689-01-7 
15692-05-4 
15841-96-0 
15841-97-1 
15841-98-2 
16040-31-6 

16104-17-9 
16457-30-0 
16635-23-7 
16924-36-0 

nium) salt, in Cr-00066 
Pentacarbonylmanganate( 1-); Li salt, in Mn-000 14 
Pentacarbonyl( ethoxycarbonyl)rhenium, Re-00034 
Pentacarbonyliodotechnetium, Tc-00003 
Bromopentacarbonyltechnetium, Tc-0000 1 
Pentacarbonylchlorotechnetium, Tc-00002 
Tetracarbonylbis(pentacarbonylrhenio )iron, 

Re-00063 
Tetracarbonylnitrosylmanganese, Mn-00007 
Pentacarbonylhydridorhenium, Re-000 10 
Phenyltris(2-propanola to )titanium, Ti-00083 
Decacarbonyl-~-hydrodichromate( 1-); Tetraethyl-

ammonium salt, in Cr-00067 
16925-29-4 Tetracarbonylhydro( triphenylphosphine )manganese, 

Mn-00125 
16972-33-1 I>Pentacarbonylhydromanganese, Mn-00011 
17030-38-5 Tticarbonylhydrobis(triphenylphosphine)manga­

nese, Mn-00139 
17 520-19-3 ntrabenzyltitanium, Ti-00 136 
17548-29-7 Tetracarbonylbis(trimethylphosphine)chromium, 

18006-13-8 
18116-53-5 
18347-09-6 

18444-56-9 
18535-43-8 
18535-44-9 
18947-43-8 

Cr-00081 
Methyltris(2-propanolato)titanium, Ti-00042 
Pentacarbonyl(phosphine)chromium, Cr-00012 
Tetracarbonyl[ I ,2-

ethanediylbis[diphenylphosphine]-P,P']vana­
dium, V -00109 

Dodecacarbonyltrihydrotrimanganese, Mn-0007 4 
Di(~-chloro)octacarbonyldimanganese, Mn-00028 
Di(~-bromo)octacarbonyldimanganese, Mn-00027 
Dicarbonylbis( diethylcarbamodithioato-S ,S')molyb-

denum, Mo-00071 

19457-74-0 

19497-41-7 

19528-32-6 

19529-33-0 

19663-11-7 

19773-10-5 
20540-69-6 

20791-80-4 

21321-38-0 

21331-06-6 
21370-42-3 

21500-33-4 
21500-34-5 
21637-80-9 

22017-07-8 

22043-86-3 

22043-88-5 

22142-87-6 

22533-62-6 
22696-73-7 
22696-74-8 
22696-75-9 
22696-76-0 
22852-50-2 

22877-87-8 
23319-44-0 
23591-73-3 

23606-69-1 

24356-01-2 
24604-40-8 

24819-01-0 

25031-36-1 

25259-88-5 

25292-08-4 
25360-92-3 

25377-12-2 

25483-53-8 
25483-56-1 
25839-19-4 

25879-47-4 

25885-01-2 
25885-03-4 
25908-19-4 

26500-16-3 
26555-09-9 

26566-78-9 

26901-29-1 
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14780-95-1 - 26901-29-1 

Tetracarbonyl(triphenylphosphine)manganate( 1-); 
Na salt, in Mn-00124 

Hexadecacarbonyltetrarhenate(2-); Di-Na salt, in 
Re-00073 

Tetracarbonyl[2-(phenylazo)phenyl]manganese, 
Mn-00106 

Tetracarbonyl [2-(phenylazo )phenyl] rhenium, 
Re-00071 

Octacarbonyl-~-( diphenylphosphino )-~-hydrodi­
manganese, Mn-00117 

Decacarbonyl-~-hydroditungstate( 1-), W -00040 
Pentacarbonyl( 1-methoxyethylidene )chromium, 

Cr-00042 
Pentacarbonyl(pentafluoroethyl)manganese, 

Mn-00019 
Octacarbonylbis(~-methanethiola to )dimanganese, 

in Mn-00012 
Hexacarbonylmanganese( 1 + ), Mn-00017 
Tetracarbonylbis(trimethyl phosphite-P)chromium, 

Cr-00082 
Triphenylscandium, Sc-00006 
Tris(phenylethynyl)scandium, Sc-00011 
Decacarbonyl-~-iododichromate(l- ); Bis( triphenyl-

phosphine)iminium salt, in Cr-00065 
Decarbonyl(~-methanethiolato)dichromate( 1-); 

Bis(triphenylphosphine)iminium salt, in 
Cr-00083 

Pentacarbonyl( cyano-C)chromate( 1-); Bis(triphen­
ylphosphine)iminium salt, in Cr-00016 

Pentacarbonyl( cyano-C)tungstate( 1-); Bis(triphen­
ylphosphine)iminium salt, in W -00012 

Tetracarbonyldicyanochromate(2-); cis-form, Bis-
(triphenylphosphine)iminium salt, in Cr-00017 

Triindenylsamarium; THF adduct, in Sm-00017 
Triindenyllanthanum; THF adduct, in La-00006 
Triindenylgadolinium; THF complex, in Gd-00008 
Triindenyldysprosium; THF adduct, in Dy-00006 
Triindenylytterbium; THF complex, in Yb-00030 
( 1-Aminoethylidene )pentacarbonylchromium, 

Cr-00033 
Triindenylterbium; THF adduct, in Tb-00005 
Acetylpentacarbonylrhenium, Re-00020 
Dodecacarbonyltetrakis(~3-methanethiolato )te-

trarhenium, in Re-00004 
Tetracarbonyl( 1-methoxyethylidene )­

(triphenylphosphine)molybdenum; cis-form, 
in Mo-00128 

Tetrabenzylzirconium, Zr-00101 
Decarbonyl(~-methanethiolato)dichromate( 1-); 

Tetraethylammonium salt, in Cr-00083 
Dodecacarbony ltetrakis(~ 3-methanethiola to )tetra­

manganese, in Mn-00005 
Octacarbonylbis[~-( trifluoromethanethiolato)] di­

rhenium, in Re-00009 
Carbonylchlorotetrakis( dimeth ylphen yl phosphine)­

rhenium, Re-00084 
Triphenylyttrium, Y -00011 
Tetracarbonyldi-~-chlorodichlorodinitrosyldi­

rhenium, Re-00003 
Diperoxooxohexamethylphosphoramidomolybden-

um, Mo-00005 
Tris( dimethylaminato )methyltitanium, Ti-000 14 
Tris( diethylaminato )methyl titanium, Ti-00068 
Bis(2,2'-bipyridine-N,N')diphenylchromium(l + ); 

Iodide, in Cr-00172 
Pentacarbonyl( 1-ethoxyethylidene )tungsten, 

W-00036 
Tetracarbonylbis(phosphine)chromium, Cr-00003 
Tricarbonyltris(phosphine)chromium, Cr-00001 
Tricarbonyltrichlororhenate(2-); Bistetraethylam-

monium salt, in Re-00002 
Pentacarbonyl( trimethylsilyl)manganese, Mn-00039 
Pentacarbonyl(trimethylphosphine)chromium, 

Cr-00047 
Dicarbonylchlorotris(dimethylphenylphosphine)rhe­

nium, Re-00082 
Tetracarbonyl( dimethylphenylphosphine )iodorhen­

ium, Re-00053 



26901-33-7 - 34216-63-2 

26901-33-7 Heptacarbonyltris( dimethylphenylphosphine )dirhen­
ium, Re-00083 

26901-38-2 Tetracarbonyl(dimethylphenylphosphine)iodorhen­
ium; trans-form, in Re-00053 

27323-98-4 Hexacarbonyl(triphenylstannyl)vanadium, V -00096 
27436-93-7 Pentacarbonyl(methoxyphenylmethylene )chromium, 

Cr-00112 
27674-37-9 (Acetonitrile)pentacarbonylmanganese(I + ), 

Mn-00020 
28300-66-5 Pentacarbonyl(ethoxycarbonyl)manganese, 

Mn-00035 
28480-04-8 Pentacarbonyl(hexamethyldistannatellurane)chro­

mium, Cr-00093 
28597-01-5 I>Dichlorooxophenylvanadium, V -00009 
28939-17-5 Dinitrosyl(pentacarbonylmanganio)-

29421-17-8 
29454-58-8 
29890-04-8 

( triphenylphosphine )iron, Mn-00 128 
(Acetonitrile)pentacarbonylrhenium( I+), Re-00018 
(Arsine )pentacarbonylchromium, Cr-000 10 
Tetracarbony1(1,2-

ethanediylbis[diphenylphosphine]-P,P']chro-
mium, Cr-00169 

30043-33-5 Tribromomethyltitanium, Ti-00001 
30092-08-1 Pentacarbonyl(hydrazine-N)chromium, Cr-00014 
30169-70-1 I>Tetracyclohexyltitanium, Ti-00127 
30476-93-8 Tricarbonyltris( trimethylphosphine )chromium, 

Cr-00109 
30476-94-9 Dicarbonyltetrakis(trimethylphosphine)chromium, 

Cr-00123 
31011-82-2 Oxotris(trimethylsilylmethyl)vanadium, V -00057 
31135-22-5 Tetrakis(pentacarbonylmanganio)uranium, 

Mn-00122 
31172-83-5 Pentacarbonyl(dimethyl sulfide)chromium, 

Cr-00034 
31246-02-3 [ 1-(Benzylideneamino )ethylidene] pentacarbonyl­

chromium, Cr-00 119 
31406-67-4 Tetrabenzylhafnium, Hf-00044 
31424-66-5 Tetrakis(jL·tetramethylene)dichromate( 4-); Tetra­

Li salt, in Cr-00 136 
31724-95-5 (Benzyltrimethylstannane)tricarbonylchromium, 

Cr-00117 
31725-05-0 Pentacarbonyl(ferrocenylmethoxymethylene )chro­

mium, Cr-00142 
31741-76-1 (Carbonothioyl)dicarbonyl(715-2,4-

cyclopentadien-1-yl)manganese, Mn-00031 
31760-7 4-4 Tris(acetato )( 71-cyclopentadienyl)zirconium, 

Zr-00018 
31781-62-1 Dichloro( 715-2,4-cyclopentadien-1-yl )titanium, 

Ti-00008 
31811-41-3 Dicarbonyl(715-2,4-cyclopentadien-l-yl)( 713-2-

propenyl)tungsten, W -00050 
31811-51-5 Carbonyl(715-2,4-cyclopentadien-l-yl)dinitrosylvana­

dium, V -00010 
31833-59-7 Dicarbonyl(715-2,4-cyclopentadien-l-yl)(a­

phenylbenzenemethaniminato )tungsten, 
w -00125 

31854-87-2 Tricarbonyl-1f­
cyclopentadienyl(trimethylstannyl)chromium, 
Cr-00092 

31868-92-5 Tricarbonyl( trimethylphenylstannane )chromium, 
Cr-00106 

31868-99-2 Tricarbonylhydro( 716-J ,3,5-trimethylbenzene )van a­
dium, V -00053 

31869-16-6 Dicarbonyl( cyclopentadiene )-7r-cyclopentadienylnio­
bium, Nb-00023 

31870-69-6 Tricarbony1(715-2,4-cyclopentadien-I-yl)iodotungst­
en, W -00021 

31870-76-5 Tricarbonyl( 716-trimethylstannylbenzene )molybde­
num, Mo-00067 

31884-35-2 Tricarbonyl-7r-cyclopentadienyl( trimethylgermyl­
)chromium, Cr-00091 

31921-90-1 Dicarbonyl(715-2,4-cyclopentadien-l-yl)nitrosylman­
ganese( 1 + ), Mn-00023 

31921-90-1 Dicarbonyl(715-2,4-cyclopentadien-1-yl)nitrosylman­
ganese( I+); Hexafluorophosphate, in 
Mn-00023 

31921-91-2 Dicarbonyl( 715-2,4-cyclopentadien-1-yl )­
(hydrazine-N)manganese, Mn-00026 

31922-27-7 Pentacarbonyl( ethene)rhenium(I + ); Hexafluoro­
phosphate, in Re-00021 

CAS Registry Number Index 

31960-40-4 Dicarbonyl( 715-2,4-cyclopentadien-1-yl)nitrosylrhen­
ium( 1 + ); Tetrafluoroborate, in Re-00023 

31960-41-5 Carbonyl(715-2,4-cyclopentadien-l-yl)­
(hydroxymethyl)nitrosylrhenium, Re-00030 

32356-12-0 Pentacarbonyl(stibine)chromium, Cr-00013 
32370-44-8 (Aminophenylmethylene)pentacarbonylchromium, 

Cr-00096 
32518-07-3 Tetrakis( cyclohexylisocyanide)tetraiodouranium, 

u -00067 
32610-90-5 Dicarbonyl( 715-2,4-cyclopentadien-1-yl)( 2,2,4,4-

tetramethyl-3-pentanimina to )tungsten, 
w -00109 

32628-95-8 Tetracarbonyl( 715-2,4-cyclopentadien-1-yl )tantalum, 
Ta-00009 

32629-44-0 7r-Cyclopentadienyl [ dimercaptomaleonitrilato(2-) ]­
nitrosylmanganate( 1-), Mn-00043 

32648-85-4 Tricarbonyl [ (2,3,4,5,6, 7-71 )-2,4,6-
cycloheptatrien-1-one ]chromium, Cr-00069 

32649-18-6 Tetracarbonyl [!L-( diphenylphosphino) ]-
( tetracarbonylmanganio )iron, Mn-00 116 

32665-18-2 I> Tetrakis(trimethylsilylmethyl)zirconium, Zr-00045 
32680-07-2 7r-Cyclopentadienyl(diethyldithiocarbamato)ni­

trosylmanganese, Mn-00061 
32761-36-7 Tricarbonyl-7r-pyrrolylmanganese, Mn-00022 
32798-86-0 Tricarbonyl[(1,2,3,4,5-71)-2,4-cycloheptadien-1-

yl]manganese, Mn-00056 
32802-03-2 Tricarbonyl(716-phenol)chromium, Cr-00058 
32825-28-8 Tricarbonyl(ethoxy-7r-cycloheptatrienylium)chrom­

ium( I+); Tetrafluoroborate, in Cr-001 00 
32880-58-3 Carbonyl(715-2,4-cyclopentadien-1-yl)-

nitrosyl( triphenylphosphine )manganese; Hex­
afluorophosphate, in Mn-00132 

32966-00-0 Dibromodicarbonyl( 715-2,4-cyclopentadien-1-yl)rhe­
nium, Re-00022 

33085-81-3 Bis[( I ,2,3,4,4a,8a-71)naphthalene]chrom!Um, 
Cr-00149 

33113-68-7 Carbonyl(715-2,4-cyclopentadien-1-yl)­
nitrosyl(triphenylphosphine)tungsten, 
w -00140 

33114-15-7 Tetrachloro(715-2,4-cyclopentadien-1-yl)niobium, 
Nb-00006 

33135-95-4 Dicarbonylchloro[l ,2-
ethanediylbis [ diphenylphosphine ]-P ,P'] ( 713_ 
2-propenyl)molybdenum, Mo-00137 

33152-40-8 Tetracarbonylbis(pentacarbonylmanganio )ruthen­
ium, Mn-00097 

33153-70-7 Tetracarbonylbis(pentacarbonylrhenio )osmium, 
Re-00068 

33221-75-9 Bis(acetonitrile)dicarbonylchloro(713_2-
propenyl)molybdenum, Mo-00029 

33221-77-1 Bis(acetonitrile)dicarbonyliodo( 713-2-propenyl)mo­
lybdenum, Mo-00030 

33221-79-3 Tetrakis[!L·(acetato-O,O')]bis(715-2,4-
cyclopentadien-1-yl)divanadium, V -00083 

33248-13-4 [Trimethyl(716-phenyl)silane]tricarbonylchromium, 
Cr-00105 

33292-90-9 Tetracarbonylbis(pentacarbonylmanganio)osmium, 
Mn-00096 

33306-91-1 Tricarbony1(715-2,4-cyclopentadien-1-yl)­
(trimethylgermyl)molybdenum, Mo-00056 

33306-93-3 Tricarbonyl( 715-2,4-cyclopentadien-1-yl)-

33307-28-7 
33307-29-8 
33505-53-2 

33506-43-3 
33634-75-2 
33678-85-2 

(trimethylgermyl)tungsten, W -00063 
Tetracarbonyl(713-2-propenyl)manganese, Mn-00025 
Tetracarbonyl(713-2-propenyl)rhenium, Re-00024 
Tricarbonyl [ (I ,2,3,4,5,6-71 )-hexamethylbenzen-

e]tungsten, W -00105 
Tricarbonyl( 1-methylpyrrole )chromium, Cr-00043 
Pentacarbonylrhenate( 1-); Na salt, in R€:-00012 
Pentacarbonyl( 1,2-dioxopropyl )manganese, 

Mn-00029 
33948-28-6 Tetrakis(trimethylsilylmethyl)titanium, Ti-00093 
33958-72-4 Pentacarbonyl(pentacarbonylmanganese)·· 

( tetracarbonyliron )rhenium, Re-00062 
34089-19-5 Pentacarbonyl[71 1-1,2-

ethanediylbis[ diphenylphosphine ]-P]vana­
date( I-); Tetraethylammonium salt., in 
v -00111 

34216-63-2 Tris(tetracarbonylcobalto)erbium; Tetrakis-THF 
complex, in Er-00006 
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CAS Registry Number Index 

34406-98-9 Tetracarbonyl[~-( tetramethyldiphosphine) ]­
(pentacarbonylchromium)iron, Cr-00114 

34439-17-3 Hexakis[ ( trimethylsilyl)methyl]dimolybdenum, 
Mo-00126 

34691-61-7 Carbonyl(715-2,4-cyclopentadien-1-yl)­
nitrosyl(triphenylphosphine)manganese, 
Mn-00132 

34691-66-2 Pentacarbonyl( ethoxyferrocenylmethylene )tungsten, 
w -00114 

34738-51-7 (Benzene )hexa-~-chlorohexachlorotrialuminumu­
ranium, U -00002 

34767-30-1 Trichloro(,.,5-2,4-cyclopentadien-1-yl)vanadium, 
v -00005 

34767-44-7 Trichloro(1/5-2,4-cyclopentadien-1-yl)zirconium, 
Zr-00002 

34788-74-4 Pentaaquabenzylchromium(2+ ), Cr-00036 
34844-61-6 Tetrakis[(trimethylsilyl)methyl]bis[~-

( trimethylsilyl)methylidyne ]diniobium, 
Nb-00046 

35004-32-1 ( 716- Benzene )tris(methyldiphenylphosphine )molyb­
denum, Mo-00144 

35084-05-0 Tricarbonyltrichlororhenate(2-); Di-Cs salt, in 
Re-00002 

35226-88-1 Dicarbonyl[( 1 ,2,3,4,5-11)-1-methyl-2,4-
cyclopentadien-1-yl]­
(ferrocenylmethoxymethylene)manganese, 
Mn-00118 

35244-74-7 Pentacarbonyl(trimethylphosphine sulfide-S)chro­
mium, Cr-00048 

35394-18-4 Tetrakis[ ( trimethylsilyl)methyl]chromium, 
Cr-00138 

35625-70-8 ( 716- Benzene) bis( 713-2-propenyl )molybdenum, 
Mo-00069 

35796-61-3 Bis(118-1 ,3,5, 7-cyclooctatetraene)vanadium, 
v -00075 

35886-41-0 715-2,4-Cyclopentadien-1-yl(methoxycarbonyl)­
nitrosyl(triphenylphosphine)manganese, 
Mn-00133 

36133-73-0 t>Hexamethyltungsten, W -00011 
36153-02-3 Tricarbonyl[ ( 1 ,2,3,4,5,6-11)-2,4,6-

triphenylphosphorin ]chromium, Cr-00161 
36153-92-1 Dichloromethyltris( tetrahydrofuran )chromium, 

Cr-00118 
36153-96-5 Dichloromethyltrispyridinechromium, Cr-00133 
36223-58-2 (1/5-2,4-Cyclopentadien-1-yl)-

nitrosylbis( triphenyl phosphite-P)manga­
nese( 1 + ); Hexafluorophosphate, in Mn-00 142 

36312-04-6 Dicarbonyl(715-2,4-cyclopentadien-1-yl)nitrosylchro­
mium, Cr-00032 

36333-76-3 Tetrakis(bicyclo[2.2.1]-hept-1-yl)titanium, Ti-00139 
36333-77-4 Tetrakis(bicyclo[2.2.1] hept-1-yl)vanadium, 

v -00107 
36354-35-5 Dichlorobis[ ( 1 ,2,3,3a,7 a-11)-1 H -inden-1-yl]cerium, 

Ce-00006 
36495-37-1 Tricarbonyl(l15-2,4-cyclopentadien-1-yl)hydro­

chromium, Cr-00041 
36523-12-3 [ ( 1 ,2,3,4,5-11)-1 ,2,3,4,5-Pentamethyl-2,4-

cyclopentadien-1-yl]triphenoxytitanium, 
Ti-00137 

36527-71-6 Pentacarbonyl(trimethylplumbyl)manganese, 
Mn-00038 

36571-13-8 Hexacarbonyl(ethylmercury)vanadium, V -00014 
36580-33-3 Carbonyl( 117 -cycloheptatrienylium)iodo( triethyl 

phosphite)tungsten, W -00097 
36580-51-5 Amminepentacarbonylvanadate( 1-); Tetraphenyl­

phosphonium salt, in V -00001 
36580-53-7 t>Pentacarbonyl(cyano-C)vanadate(2-); Bis(tetra­

phenylphosphonium) salt, in V -00011 
36594-09-9 Tetracarbonyl [2- [ (phenylimino )methyl] phenyl­

C,N]manganese, Mn-00110 
36607-01-9 Bis(715-2,4-cyclopentadien-1-yl)di-wnitrosyldini­

trosyldichromium, Cr-0007 8 
36643-37-5 Hexakis[(trimethylsilyl)methyl]ditungsten, 

w~oo145 
36669-56-4 Hexacarbonyl(triphenylstannyl)niobium, Nb-00045 
36681-92-2 Tetracarbonyl [ 1 ,2-

ethanediylbis[ diphenylphosphine ]-P ,P'] hydro­
vanadium, V -00110 

36955-48-3 
37007-84-4 
37007-87-7 

34406-98-9- 37299-12-0 

Bis[(I ,2,3,4,5,6-11)ethylbenzene]vanadium, V -00076 
Tetrakis(2,2-dimethylpropyl)chromium, Cr-00151 
Tetrakis(2-methyl-2-phenylpropyl)chromium, 

Cr-00178 
37048-11-6 Tricarbonyl[(I,2,3,4,5-11)-ferrocenyl-2,4-

cyclopentadien-1-yl]manganese, Mn-00112 
37131-50-3 Bromotricarbonyl(l15-2,4-cyclopentadien-1-yl)tung-

37176-05-9 
37176-07-1 
37205-20-2 

sten, W -00018 
Tetracarbonyldiiodomanganate( 1-), Mn-00006 
Dibromotetracarbonylmanganate( 1-), Mn-00003 
Bis(l15-2,4-cyclopentadien-1-yl)-

bis( trifluoroacetato-O)zirconium, Zr-00032 
37205-22-4 Bis( acetonitrile) bis( 115-2,4-cyclopentadien-1-

yl)vanadium(2+ ); Bis(hexafluorophosphate), 
in V -00062 

3 7205-28-0 Tris( 115-2,4-cyclopentadien-1-yl)methyluranium, 
u -00020 

37205-32-6 Di-~-chlorotetrakis(l15-2,4-cyclopentadien-1-yl)dis­
candium, in Sc-00001 

3 7 206-34-1 Bis(benzenethiolato) bis( 115-2,4-cyclopentadien-
1-yl)zirconium, Zr-00072 

37206-36-3 Benzyltricyclopentadienyluranium, U -00043 
37206-41-0 Bis(benzyl) bis( 115-cyclopentadienyl)zirconium, 

Zr-00085 
37215-22-8 Bis(l15-2,4-cyclopentadien-1-yl)-

( diethylcarbamodithioato-S ,S')vanadium( I+); 
Tetrafluoroborate, in V -00070 

37216-56-1 Tetrakis(l15-2,4-cyclopentadien-1-yl)neptunium, 
Np-00005 

3 7260-83-6 Dibromobis( 115-2,4-cyclopentadien-1-yl)hafnium, 
Hf-00002 

37260-84-7 Bis(l15-2,4-cyclopentadien-1-yl)difluorohafnium, 
Hf-00004 

37260-85-8 Bis(l15-2,4-cyclopentadien-1-yl)diiodohafnium, 
Hf-00005 

37260-88-1 Bis(l15-2,4-cyclopentadien-1-yl)dimethylhafnium, 
Hf-00013 

37274-09-2 Bis[ (I ,2,3,4,5,6, 7 ,8-11)-1-ethenyl-1 ,3,5,7-
cyclooctatetraene]uranium, U -00033 

37274-13-8 Bis[ (I ,2,3,4,5,6, 7 ,8-11)-l-phenyl-l ,3,5, 7-
cyclooctatetraene]uranium, U -00065 

37281-22-4 Bis(I1B-J ,3,5,7-cyclooctatetraene)neptunium, 
Np-00004 

37281-23-5 Bis( 118-J ,3,5, 7-cyclooctatetraene)plutonium, 
Pu-00004 

37298-41-2 I> Bis(l15-2,4-cyclopentadien-1-yl)-
[ tetrahydroborato( 1-)-H ,H'] niobium, 
Nb-00015 

37298-76-3 Tris(l15-2,4-cyclopentadien-l-yl)-2-propenyluran­
ium, U -00024 

3 7298-77-4 Bromobis( 115-2,4-cyclopentadien-1-yl )­
(dimethylphenylphosphine)niobium, Nb-00036 

3 7 298-84-3 Butyltris( 115-2,4-cyclopentadien-1-yl )uranium, 
u -00029 

37298-90-1 Tris(l15-2,4-cyclopentadien-1-yl)(2,2-
dimethylpropyl)uranium, U -00036 

37298-97-8 Tris( 115-2,4-cyclopentadien-1-yl)cerium; Cyclohexyl­
isocyanide adduct, in Ce-00003 

3 7298-98-9 Tris( 2,4-cyclopentadien-1-yl )isocyanocyclohexan­
edysprosium, in Dy-00004 

3 7298-99-0 Tris(2,4-cyclopentadien-l-yl )isocyanocyclohexaneer­
bium, in Er-00011 

37299-00-6 Tris(l15-2,4-cyclopentadien-l-yl)europium; Cyclo­
hexylisocyanide adduct, in Eu-00004 

37299-01-7 Tris(l15-2,4-cyclopentadien-l-yl)gadolinium; Cyclo­
hexylisocyanide adduct, in Gd-00004 

37299-02-8 Tris(l15-2,4-cyclopentadien-1-yl)lanthanum; Cyclo­
hexylisocyanide adduct, in La-00004 

37299-03-9 Tris(l15-2,4-cyclopentadien-1-yl)isocyanocyclohexa­
nelutetium, in Lu-00012 

37299-04-0 Tris( 115-2,4-cyclopentadien-1-yl)samarium; Cyclo­
hexylisocyanide adduct, in Sm-00009 

37299-05-1 Tris(2,4-cyclopentadien-1-yl)isocyanocyclohexan­
ethulium, in Tm-00004 

37299-11-9 Dibenzylbis(l15-2,4-cyclopentadien-1-yl)titanium, 
Ti-00125 

3 7299-12-0 Tetracarbonylbis[ (I ,2,3,4,5-11)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]dichrom­
ium, Cr-00160 
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37299-20-0 - 39604-51-8 

37299-20-0 Bis(175-2,4-cyclopentadien-l-yl) [I ,2,3-
triphenyltriphosphinato(2- )-P1 ,P3]titanium, 
Ti-00134 

37299-22-2 Bis(775-2,4-cyclopentadien-l-yl) [I ,2,3-
triphenyltriphosphinato(2- )-P1 ,P3] zirconium, 
Zr-00100 

37325-10-3 Chlorotris(benzylcyclopentadienyl)uranium, 
u -00075 

37328-32-8 Bis(178-1,3-5,7-cyclooctatetraene)cerate(l-); K salt, 
diglyme adduct, in Ce-00005 

3 7 328-40-8 Bis(benzenethiolato) bis( 175-2,4-cyclopentadien-
1-yl)niobium, Nb-00043 

37342-97-5 Chlorobis( 775-2,4-cyclopentadien-1-yl)hydrozircon­
ium, Zr-00011 

37342-98-6 Bis( 775-2,4-cyclopentadien-1-yl)dihydrozirconium, 
Zr-00012 

3 7 343-05-8 Bis( 775-cyclopentadienyl) ( 172-ethylene )molybdenum, 
Mo-00066 

37343-06-9 Bis( 775-2,4-cyclopentadien-1-yl)( 77 2-ethene )tungsten, 
w -00074 

37343-09-2 Bis( 175-2,4-cyclopentadien-l-yl)( 172-ethene )hy­
drotungsten(l + ), W -00076 

37402-69-0 Pentacarbonyltri-,u-chloronitrosyldirhenium, 
Re-00008 

37 4 78-32-3 Carbonylpentakis( trimethylphosphite-P)chromi urn, 
Cr-00139 

37504-44-2 (Acetonitrile)pentacarbonylmanganese( I+); Hex­
afluorophosphate, in Mn-00020 

37668-41-0 Tetracarbonyl(775-2,4-cyclopentadien-l-yl)tung­
sten(l + ); Hexafluorophosphate, in W -00030 

37757-20-3 Tricarbonyl[l,2-
ethanediylbis [ diphenyl phosphine]-P ,P'] ni­
trosylmolybdenum(l + ); Hexafluorophosphate, 
in Mo-00134 

37757-22-5 Tetracarbonyl[l,2-
ethanediylbis [ diphenylphosphine ]-P ,P'] chro­
mium(!+); Hexafluorophosphate, in Cr-00 I70 

37759-22-1 Trichioro(pentafluorophenyl)titanium, Ti-OOOI2 
37766-71-5 Pentacarbonyl(2,3-diphenyl-2-cyclopropen-l­

ylidene )molybdenum, Mo-00 112 
37823-96-4 Pel!tacarbonyl( methoxyphenylmethylene )tungsten, 

w -00083 
380 I 0-72-9 Tetrakis(2,2-dimethylpropyl)zirconium, Zr-00068 
38117-94-1 Dichloro[ I ,3-propanediylbis[ (I ,2,3,4,5-77 )-2,4-

cyclopentadien-I-ylidene]] hafnium, Hf-000 15 
38117-95-2 Dichloro[ I ,3-propanediylbis[( I ,2,3,4,5-77)-2,4-

cyclopentadien-1-ylidene ]] zirconium, 
Zr-00028 

38117-97-4 Dichloro[l ,3-propanediylbis[( I ,2,3,4,5-77)-2,4-
cyclopentadien-1-ylidene ]] titanium, Ti-00065 

38162-89-9 Tetracarbonyl[2- [ ( dimethylamino )methyl] phenyl­
C,N]manganese, Mn-00088 

38386-55-9 (775-2,4-Cyclopentadien-I-yl)trimethyltitanium, 
Ti-00017 

38496-54-7 Tetracarbonylbis(triphenylphosphine)rhenium( I+); 
trans-form, Hexafluorophosphate, in 
Re-00088 

38600-58-7 Dicarbonyl(775-2,4-cyclopentadien-l-yl)­
(dinitrogen)manganese, Mn-00024 

38656-75-6 Hexacarbonylrhenium( I+); Hexafluorophosphate, 
in Re-00017 

38711-69-2 I>Tetraisoprorylchromium, Cr-00110 
38814-45-8 Carbonyl(17 -2,4-cyclopentadien-I-yl)methylnitro­

sylrhenium, Re-00029 
38814-46-9 Carbonyl(775-2,4-cyclopentadien-l-yl)hydronitrosyl­

rhenium, Re-00015 
38816-34-1 Carbonyl(775-2,4-cyclopentadien-l-yl)(172-ethene)ni­

trosylchromium, Cr-00046 
38833-19-1 Bromocarbonyltetrakis(isocyanomcthanc)manga-

nese, Mn-00051 
38833-22-6 Tricarbonyltris(isocyanomethane)manganese( I+); 

Hexafluorophosphate, in Mn-00049 
38834-21-8 Dicarbonyl[hydrotris( I H-p1,razolato-N 1 )-

borato( I- )-N2,N2 ,N ] [(I ,2,3-77·2-methyl-2-
propenyl]molybdenum, Mo-0009I 

38834-51-4 (176-Benzene)tricarbonylmanganese( I+); Hexafluo­
rophosphate, in Mn-00045 

38855-79-7 Nonacarbonyl(methoxyphenylmethylene )ditechne­
tium, Tc-00009 

38855-80-0 Nonacarbonyl( 1-methoxyethylidene )ditechnetium, 
Tc-00007 

CAS Registry Number Index 

38856-62-1 Tetrachlorodimethylniobate(l-); Tetraethylammo­
nium salt, in Nb-00003 

38883-45-3 Acetylpentacarbonylchromate( 1-); Li salt, in 
Cr-00029 

3 88 8 3-46-4 Tetracarbonyl [ 2- [ (phenylimino )methyl] phenyl­
C,N]rhenium, Re-00075 

38887-05-7 Octacarbonyldi-,u-hydrodirhenium, Re-00032 
38893-I5-l Pentacarbonyl[(dimethylamino)methylene]chromi-

um, Cr-00044 
3 8904-62-0 ( 176- Benzene )dicarbonyl ( dinitrogen )c:hromium, 

Cr-00040 
38979-I9-0 Pentacarbonyl(isocyanomethane)manganese( I+); 

Hexafluorophosphate, in Mn-00021 
38999-59-6 ,u-Carbonylcarbonylbis( 175-2,4-cyclopentadien-1-

yl) [,u-(nitrosyl-N :N)] nitrosyldimanganese, 
Mn-00081 

39004-14-3 Pentacarbonyliodomolybdate( 1-); Bis( triphenyl­
phosphine)iminium salt, in Mo-00004 

39044-46-7 Carbonylpentakis(isocyanomethane)manga-
nese( I+); Hexafluorophosphate, in Mn-00068 

39048-39-0 Pentacarbonyl( cyano-C)molybdate(l-); Bis( tri­
phenylphosphine)iminium salt, in Mo-00006 

393Il-60-9 Tris(775-2,4-cyclopentadien-l-yl)(phenylethynyl)ura­
nium, U -00047 

39330-74-0 Tris(775-2,4-cyclopentadien-l-yl)erbium, Er-00011 
39330-90-0 Tris( 175-2,4-cyclopentadien-1-yl)phenylcerium, 

Ce-00008 
39330-96-6 Bis( 775-2,4-cyclopentadien-1-yl)-

bis( triphenylgermyl)titanium, Ti-00 !50 
39333-44-3 Carbonyl his( 175-2,4-cyclopentadien-1-yl)tungsten, 

w -00062 
393 33-45-4 Bis( cyano-C)bis( 775-2,4-cyclopentadien-1-yl)nio­

bium, Nb-00022 
39333-50-I Bis( cyano-C)bis( 775-2,4-cyclopentadien-1-yl)vanadi-

um, V -00049 
39 333-59-0 Bis( 775-2,4-cyclopentadien-1-yl)penta.fluorophenylti­

tanium, Ti-00084 
39333-72-7 Benzylbis(175-cyclopentadienyl)titanium, Ti-00094 
39333-76-I Bis(175-2,4-cyclopentadien-l-yl)(2,6-

dimethylphenyl)titanium, Ti-00098 
39333-86-3 Di-,u-bromotetrakis(175-2,4-cyclopentadien-l-yl)diti­

tanium, in Ti-00023 
39333-87-4 Tetrakis( 775-2,4-cyclopentadien-1-yl)di-,u-fluoroditi­

tanium, in Ti-00028 
39333-90-9 Tetrakis( 175-2,4-cyclopentadien-I-yl)di-,u-iododiti­

tanium, in Ti-00030 
39358-33-3 Triindenylsamarium, Sm-00017 
39358-56-0 ( 776- Benzene)(175-2,4-cyclopentadien-1-yl)vanadium, 

v -00043 
39413-64-4 Chloro[178-! ,3,5,7-cyclooctatetraene](175.2,4-

cyclopentadien-l-yl)zirconium, Zr-00027 
39413-65-5 Bis( 175-2,4-cyclopentadien-1-yl)( 173-2-propenyl)nio­

bium, Nb-00029 
394I3-7 5-7 ( 178-I ,3,5, 7-Cyclooctatetraene )bis( 173-2-

propenyl)zirconium, Zr-00034 
39448-I4-l [Tris( 775-2,4-cyclopentadien-1-y I)] [ (4-

methylphenyl)methyl]uranium, U -00048 
39450-72-I Tetra-,u-chlorobis(dichloroaluminiurn)-

[ (I ,2,3,4,5,6-77 )hexamethylbenzene )titanium, 
Ti-00061 

39459-00-2 Di-wchlorobis(175-cyclopentadien-l-yl)-
( diethylaluminum)titanium, Ti-0007 5 

39470-13-8 Tris[( I ,2,3,4,5-77)-1-methyl-2,4-cyclopentadien-
1-yl]neodymium, Nd-00006 

394 70-19-4 Diferrocenylbis( diethylaminato )titanium, Ti-00 138 
394 77-06-0 [,u-( Carbonyl-C,O)] bis(775-2,4-cyclopentadien-l­

yl) [ dicarbonyl(775-2,4-cyclopentadien-l-yl)­
tungsten]erbium, W -00 Il7 

394 77-07 -I [,u-( Carbonyl-C,O) ]his( 175-2,4-cyclopentadien-1-
yl) [ dicarbonyl( 775-2,4-cyclopentadien-1-yl)­
tungsten]ytterbium, W -00118 

394 77-08-2 [,u-(Carbonyl-C,O) ]bis[( I ,2,3,4,5-77)-1-methyl-
2,4-cyclopentadien-1-yl] [ tricarbonyl( 175-

2,4-cyclopentadien-I-yl)tungsten] holmium, 
w -00129 

39604-5I-8 Bromodicarbonyltris( trimethylphosphite-P)manga­
nese, M n-0007I 
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CAS Registry Number Index 

39912-34-0 Denzoylpentacarbonylchromate( I-); Li salt, in 
Cr-00094 

40270-21-1 Nonacarbonyl-~t·hydronitrosylditungsten, W -00029 
40334-04-1 I> Tetrakis( trimethylsilylmethyl)hafnium, Hf-00021 
40844-50-6 Tetrakis(2,6-dimethylphenyl)lutetate( I-); Li salt, 

tetra-THF complex, in Lu-00023 
40901-26-6 Pentacarbonyl-I ,3-dioxalan-2-ylidenemangan­

ese(l + ), Mn-00030 
4I31I-89-1 Cyclopentadienyltricarbony1methyichromium, 

Cr-00060 
41328-40-9 Tetrabenzylvanadium, V -00106 
41354-56-7 [(2,3,4,5,6, 7-1!)-Dicyclo[ 6.1.0]nona-2,4,6-

triene]tricarbonylmolybdenum, Mo-00062 
4I354-64-7 Tricarbonyl(3-8-l!- [2.2]paracyclophane )chromium, 

Cr-00147 
41395-4I-9 Di-~t-chlorodichlorobis( 715-2,4-cyclopentadien-I-

41453-01-4 
4I453-02-5 
41453-04-7 
41453-05-8 
41556-44-9 
41558-36-5 

yl)dinitrosyldimolybdenum, in Mo-00003 
Tetrachloromethylniobium, Nb-OOOOI 
Trichlorodimethylniobium, Nb-00002 
Tetrachloromethyltantalum, Ta-OOOOI 
Trichlorodimethyltantalum, Ta-00002 
Chlorotris(713-2-propenyl)uranium, U -00006 
( 718-I ,3,5, 7 -Cyclooctatetraene )bis( 713-2-

propenyl)hafnium, Hf-00016 
41572-08-1 I>Tetrakis[(trimethylsilyl)methyl]vanadium, V -00077 
4I576-43-6 Tricarbonyl( chloromercury) [~t- [ ( 1-71: I ,2,3,4,5,6-

11)Phenyl]]chromium, Cr-0005I 
41618-11-5 Tetracarbonyl(115-2,4-cyclopentadien-1-yl)molybde­

num(l + ); Hexafluorophosphate, in Mo-00022 
41654-98-2 I>Pentacarbonyl(diphenylthallium)manganese, 

Mn-001ll 
41678-48-2 Dis(2,2'-bipyridine-N,N')bis[(trimethylsilyl)­

methyl]chromium(l + ); Iodide, in Cr-OOI67 
41699-43-8 Di-wcarbonyltricarbonylbis( 715-2,4-

cyclopentadien-1-yl)divanadium, V -00067 
41700-58-7 Dis(dinitrogen)bis[1 ,2-bis(diphenylphosphino)­

ethane]molybdenum, Mo-00145 
41772-92-3 [Dis[bis(trimethylsilyl)methyl]tin]pentacarbonyl­

chromium, Cr-00148 
41944-00-7 Hexacarbonylrhenium( 1+ ), Re-00017 
42077-05-4 Hexakis(2,2-dimethylpropyl)dimoiybdenum, 

Mo-00136 
42077-14-5 ( 718-1 ,3,5, 7 -cyclooctatetraene )dihydrozirconium, 

42087-89-8 
42087-90-1 
42167-74-8 

Zr-00005 
Dis( 716-chlorobenzene )chromium, Cr-00097 
Dis( 716-fluorobenzene )chromium, Cr-00098 
Dis(pentacarbonylmanganese )dimethyilead, 

Mn-00078 
42178-05-2 Tetrachlorobis(115-2,4-cyclopentadien-I-yl) [~t­

[2,3-dimethyl-2,3-butanediolato(2-)-0:0']­
dititanium, Ti-00091 

42423-66-5 Dichloro( 718-1 ,3,5, 7 -cyclooctatetraene )zirconium, 
Zr-00004 

42536-19-6 Tricarbonylchloronitrosyi( triphenylphosphine )tung­
sten, W -00133 

42584-07-6 Tricarbony1chlorobis(triphenyiphosphine)rheni­
um(1 +); mer,trans-form, Tetrafluoroborate, 
in Re-00087 

42612-73-7 Di-~t-cMorotetrakis( 115-2,4-cyclopentadien-I-yl)diyt-

42801-92-3 
42801-93-4 
42920-73-0 

terbium, in Yb-00004 
Iodotri$(713-2-propenyl)uranium, U -00007 
Dromot,-is(713-2-propenyl)uranium, U -00005 
Hexaki$( diethylaminato )-~t-I, I' -ferrocenediylditi-

tanium, Ti-00143 
42993-54-4 Tris(die~thylaminato)ferrocenyltitanium, Ti-00120 
43105-73-3 Dicarbonyl[ (I ,2,3,4,5,6-71)hexamethylbenzene] nitro­

sylchromium( I+); Hexafluorophosphate, in 
Cr-00122 

43184-81-2 Dibromotetracarbonylmanganate(l-); Tetraethyl­
ammonium salt, in Mn-00003 

45113-87-9 Pentacarbonyl(isocyanomethane)manganese( I+), 
Mn-0002I 

45167-07-5 Tricarbonyltris(isocyanomethane)manganese( 1 + ), 
Mn-00049 

45211-82-3 Carbonylpentakis(isocyanomethane)manga­
nese(l + ), Mn-00068 

45264-0I-5 
45978-17-4 

46238-41-9 

46238-43-I 

46238-45-3 

46238-46-4 

46238-54-4 

48I21-47-7 

49547-63-9 

49547-64-0 

49596-04-5 

49596-06-7 

49596-07-8 

49598-I3-2 

49736-I8-7 

49736-19-8 

49742-48-5 

50276-12-5 

50358-90-2 
50358-92-4 
50589-8I-6 

50643-5I-I 

50647-46-6 
50654-35-8 
50701-13-8 

50701-I4-9 
50726-3I-3 
50726-32-4 
5083I-23-7 

50923-29-0 

50982-07-5 

5I056-18-9 

5II59-66-I 

51177-48-1 

51177-49-2 

51177-53-8 

5II77-54-9 

5II77-55-0 

5II77-57-2 

51177-89-0 

51I85-44-5 

5II87-4I-8 

5II87-42-9 
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39912-34-0 - 51187-42-9 

Decacarbonyldichromate(2-), Cr-00066 
Dicarbonyl ( 715-2,4-cyclopentadien-1-yl)nitrosylrhen­

ium(l + ), Re-00023 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)(112_ 

ethene )molybdenum( 1 + ), Mo-00035 
Tricarbonyl( 717 -cycloheptatrienylium)chromi­

um( I+), Cr-00070 
Tricarbonyl( 717 -cycloheptatrienylium)molybde­

num( 1 + ), Mo-00032 
Tricarbonyl( 717 -cycloheptatrienylium)tunsten( 1 + ), 

w -00041 
Tricarbonyl( cyano-C)( 715-2,4-cyclopentadien-1-

yl)vanadate(l-); Na salt, in V -00018 
Tricarbonyl( 115-2,4-cyclopentadien-1-yl)chro­

mate(l-), Cr-00038 
Nonacarbonyl( I-methoxyethylidene )dirhenium, 

Re-00052 
Penta carbonyl [ tetracarbonyl( 1-

methoxyethylidene) ]manganeserhenium, 
Re-00050 

Dis[ ( 1 ,2,3,3a, 7 a-11 )-1 H -inden-1-yl]dimethylzircon­
ium, Zr-00062 

Dis[ ( 1 ,2,3,3a, 7 a-11 )-1 H -inden-1-yl]dimethylhaf­
nium, Hf-00028 

Dis[ (I ,2,3,3a, 7 a-11 )-1H -inden-1-yl]diphenyltitan­
ium, Ti-00141 

Chloro( 715-2,4-cyclopentadien-1-yl )trimethyltanta­
lum, Ta-00007 

Decacarbonyldichromate(2-); Dis(bis(triphenyl­
phosphine)iminium)salt, in Cr-00066 

Decarbonyldimolybdate(2-); Dis[bis(triphenylphos­
phine)iminium]salt, in Mo-00045 

Dromodicarbonyltris( trimethylphosphine )rhenium, 
Re-00047 

Pentacarbonyl( diphenylmethylene )tungsten, 
w -00111 

( Carbonothioyl)pentacarbonyichromium, Cr-000 I8 
(Carbonothioyl)pentacarbonyltungsten, W -00013 
(2,2'-Dipyridine-N,N')dichlorotrimethyltantalum, 

Ta-00020 
Tris( 115-2,4-cyclopentadien-1-yl)(2-methyl-1-

propenyl)uranium, U -00026 
tert-Dutyltricyclopentadienyluranium, U -00028 
Tetrakis(2,2-dimethylpropyl)hafnium, Hf-00030 
Dromotetracarbonyl(phenylmethylidyne )chromium, 

Cr-00084 
Tetracarbonyliodoethylidynechromium, Cr-00023 
Dromotetracarbonylethylidynetungsten, W -00005 
Tetracarbonylethylidyneiodotungsten, W -00008 
(2-Acetylphenyl-C,O)tetracarbonylmanganese, 

Mn-00080 
Tetrakis( 115- 2,4-cyclopentadien-I-yl )di-~t-silylenedi­

titanium, Ti-00110 
[Di-tert-butyi(pyridine )tin] pentacarbonylchromium, 

Cr-00145 
Dis(718-I ,3,5, 7 -cyclooctatetraene )protactinium, 

Pa-00001 
(Azobenzene )bis( cyclopentadienyl)vanadium, 

v -00091 
Chloro( cyclooctatetraene )praesodymium; Dis-THF 

complex, in Pr-00002 
Chloro( cyclooctatetraene)neodymium; Dis-THF ad­

duct, in Nd-00002 
Dis( 718-1 ,3 ,5, 7 -cyclooctatetraene )praesodyma te( 1 -); 

K salt, in Pr-00004 
Dis(118-I,3,5,7-cyclooctatetraene)neodymate(I-); K 

salt, in Nd-00005 
Dis( 118-I ,3,5, 7 -cyclooctatetraene )samarate( 1-); K 

salt, in Sm-00010 
Dis( 118-1 ,3,5, 7 -cyclooctatetraene )terbate( 1-); K 

salt, in Tb-00003 
Dis( 115-2,4-cyclopentadien-1-yl)diphenylzirconium, 

Zr-00073 
Tetracarbonyldichlorobis(715-2,4-cyclopentadien­

I-yl)ditungsten, W -00089 
Dis(I!B.t,3,5,7-cyclooctatetraene)yttrate(I-); K salt, 

in Y -00007 
Dis(l!8-1,3,5,7-cyclooctatetraene)lanthanate(l-); K 

salt, in La-00005 



51187-43-0 - 53504-75-9 

51187-43-0 Bis(178-1,3-5,7-cyclooctatetraene)cerate(l-); K salt, 
in Ce-00005 

51203-49-7 ( 177 -Cycloheptatrienylium)( 175-2,4-
cyclopentadien-1-yl)titanium, Ti-00055 

51231-81-3 Bis( 175-2,4-cyclopentadien-1-yl)diphenylhafnium, 
Hf-00034 

51233-19-3 Pentacarbonylchromate(2-); Di-Na salt, in 

51733-16-5 
51733-17-6 
51809-70-2 

Cr-00008 
Tris(174-1,3-butadiene)tungsten, W -00079 
Tris( 174-l ,3-butadiene )molybdenum, Mo-00070 
Trichlorobis( 177 -2,4,6-cycloheptatrien-1-yl)dimolyb-

denum, Mo-00081 
51831-93-7 Carbonothioyl(175-2,4-cyclopentadien-1-yl)­

bis(trimethylphosphite-P)manganese, 
Mn-00084 

51837-59-3 Tetrakis[bis( 175-2,4-cyclopentadien-1-yl)­
hydromolybdenum]tetralithium, in Mo-00040 

51877-88-4 Tetrachloromethyl( triphenylphosphine )niobium, 
Nb-00039 

51886-84-1 Carbonylchlorobis [I ,2-
ethanediylbis( diphenylphosphine-P ,P')) rheni­
um(!+); trans-form, Hexafluorophosphate, in 
Re-00092 

52124-67-1 (I ,4-Butanediyl)bis(175-2,4-cyclopentadien-1-yl)tita­
nium, Ti-00073 

52138-78-0 Pentacarbonyl [ ( cyano-C)trihydroborato( 1-)-N]­
chromate( 1-); Tetramethylammonium salt, in 
Cr-00021 

52193-18-7 Carbonyltris(diethylcarbamodithioato-S ,S')rheni­
um, Re-00072 

52308-70-0 [ ( 1,2,3,4,5,6-!J)-1 ,3,5-Cycloheptatriene] (175-
2,4-cyclopentadien-1-yl)manganese, 
Mn-00083 

52308-73-3 ( 177-Cycloheptatrienylium)( 175-2,4-
cyclopentadien-1-yl)manganese( I+); Hexaflu­
orophosphate, in Mn-00082 

52340-90-6 Tetradecacarbonyltrimanganate( 1-); Tetrapheny­
larsonium salt, in Mn-00098 

52346-34-6 I> Bis(176-chlorobenzene)molybdenum, Mo-00061 
52346-44-8 Bis[ (I ,2,3,4,5,6-17 )methyl benzene) tungsten, 

w -00094 
52409-63-9 Tricarbonyl(175-2,4-cyclopentadien-1-yl)methanesul­

fonyltungsten, W -00035 
52445-38-2 Tricarbonyl[ (I ,2,3,4,5,6-17)-7-

( diphenylmethylene )-1 ,3 ,5-
cycloheptatriene) molybdenum, Mo-00 120 

52456-36-7 Tricarbonyl( 175-2,4-cyclopentadien-1-yl)­
(dimethylarsino)tungsten, W -00051 

52462-43-8 Bis(176-benzene)titanium, Ti-00054 
52471-95-1 Tricarbonyl[(l,2,3,4,5,6-17)-7-( 1-

phenylethylidene )-1 ,3,5-cycloheptatriene) tu­
ngsten, W -00115 

52472-03-4 Tricarbonyi[(I,2,3,4,5,6-1J)-7-methylene-l ,3,5-
cycloheptatriene]chromium, Cr-00086 

524 72-04-5 Tricarbonyl( 175-2,4-cyclopentadien-1-yl )ferrocen­
yltungsten, W -00113 

52542-59-3 Pentacarbonylmanganate( 1-); Bis(tripheny1phos­
phine)iminium salt, in Mn-00014 

52550-20-6 Tris(175-2,4-cyclopentadien-1-yl)thorium, Th-00008 
52571-36-5 Tricarbony1(175-2,4-cyclopentadien-1-y1)­

(dimethy1sti1bino)tungsten, W -00053 
52589-03-4 Decacarbony1[~t-(diphosphine-P:P')]dichromium, 

Cr-00068 
52646-26-1 Bromocarbony1tetrakis( trimethylphosphite-P)man­

ganese, Mn-00089 
52668-25-4 (178-l ,3,5, 7-Cyclooctatetraene)( 1J5-2,4-

cyclopentadien-1-yl)yttrium, Y -00004 
52668-26-5 ( 178-l ,3,5, 7-Cyclooctatetraene}(!J5-2,4-

cyclopentadien-1-y1)neodymium, Nd-00003 
52668-27-6 (178-1 ,3,5, 7-Cyclooctatetraene)(!J5_2,4-

cyclopentadien-l-yl)samarium, Sm-00007 
52668-28-7 (178-1 ,3,5, 7-Cyclooctatetraenyl)( !Js-2,4-

c{clopentadien-1-yl)holmium, Ho-00004 
52676-23-0 p.( 175:17 -Fulvalene )di-p.-hydridobis( cyclopentadien­

yltitanium), Ti-00108 
52679-41-1 Dichloro(175-2,4-cyclopentadien-l-yl)samarium; 

Tris-THF adduct, in Sm-00001 
52679-42-2 Dichloro(!J5-2,4-cyclopentadien-1-yl)holmium; Tris­

THF adduct, in Ho-00001 
52679-44-4 Chloro(cyclooctatetraene)samarium; THF complex, 

in Sm-00003 

CAS Registry Number Index 

52680-31-6 Tricarbonyl(175-2,4-cyclopentadien-1-yl)­
(ferrocenylcarbonyl)tungsten, W -00121 

52700-41-1 [ (I ,2-17)-2,4-cyclopentadien-1-yl]bis(175-2,4-
cyclopentadien-1-yl)titanium, Ti-00079 

52720-93-1 Tricarbony1(175-2,4-cyclopentadien-1-yl)thalliummo­
lybdenum, Mo-00015 

52810-84-1 Dichloro(175-2,4-cyclopentadien-1-yl)yttrium; Tris-
THF adduct, in Y -00001 

52827-35-7 Tris(175-2,4-cyclopentadien-1-yl)ethynyluranium, 
u -00022 

52827-36-8 Tris( 175-2,4-cyclopentadien-1-yl)ferrocenyluranium, 
u -00057 

52841-89-1 Bromotricarbonylbis( trimethylphosphite-P)manga­
nese, Mn-00053 

52901-72-1 Tetracarbonyldichloromanganate( 1-); Tetraethyl­
ammonium salt, in Mn-00004 

53011-14-6 Tricarbonyl [(I ,2,3,4,5-!J )-2,4,6-
cycloheptatrien-1-yl]manganese, Mn-00054 

53022-70-1 Tetramethyloxorhenium, Re-00005 
53041-79-5 Tricarbonyl [ (I ,2,3,4,5,6-!J )ethenylbenzene ]molyb­

denum, Mo-00048 
5 3079-53-1 Diehl oro( 115-2,4-cyclopentadien-1-yl)-

( diethylcarbamodithioato-S ,S')titanium, 
Ti-00039 

53127-56-3 (176-Benzene)dicarbonyl(methoxycarbonyl)manga­
nese, Mn-00057 

53183-18-9 Dicarbonylnitrosylbis(triphenylphosphine)rhenium, 
Re-00085 

53224-33-2 Bis(175-2,4-cyclopentadien-1-yl)(pheny1ethyny1)ga­
dolinium, Gd-00006 

53224-34-3 Bis( 175-2,4-cyclopentadien-1-yl)(phenylethynyl)yt­
terbium, Yb-000 19 

53 224-35-4 Chlorobis(175_ 2,4-cyclopentadien-1-yl )erbium, 
Er-00004 

53235-29-3 Tetrabenzyltungsten, W -00149 
53237-33-5 Tetrakis[(dimethylphosphonio)bis(methylene)]di­

chromium, Cr-00137 
53291-02-4 Bis( 1J5-2,4-cyclopentadien-l-yl)iodovanadium, 

v -00031 
53291-19-3 Carbonylbis( 175-2,4-cyclopentadien-1-yl)iodovanad­

ium, V -00039 
53307-60-1 Octamethyldimolybdenum(4-); Tetra-Li salt, tetra­

kis-THF complex, in Mo-00020 
53321-77-0 Bis(177-2,4,6-cycloheptatrien-1-yl)tri-p.-methoxydi­

molybdenum, Mo-00100 
53322-18-2 Bis( 175-2,4-cyclopentadien-1-yl)hydro(tungsten)lithi­

um; Tetramer, in W -00052 
53339-41-6 Carbonylbis(!j5-2,4-cyclopentadien-1-yl)vanadium, 

v -00040 
53378-72-6 I> Pentamethyltantalum, Ta-00005 
53418-18-1 Tetracarbonyl(triphenylphosphine)manganate(I-), 

Mn-00124 
53419-02-6 Carbonyi(!J5-2,4-cyclopentadien-l-yl)dinitrosyltung­

sten(l+), W -00010 
53419-03-7 Carbonyi(!J5-2,4-cyclopentadien-l-yl)dinitrosyltung­

sten(l + ); Hexafluorophosphate, in W -00010 
53419-14-0 Chloro(175-cyclopentadien-l-yl)dinitrosyltungsten, 

w -00003 
53433-49-1 Tetracarbonyl(di-p.-

carbonylhexacarbonyldiferrate )manga­
nate( 1-); Tetraethylammonium salt, in 
Mn-00072 

53433-58-2 Bis( 1J5-2,4-cyclopentadien-1-yl)( I ,2,3,4-
tetraphenyl-1 ,3-butadiene-1 ,4-diyl)zirconium, 
Zr-00112 

53433-59-3 Bis( 1J5-2,4-cyclopentadien-l-yl)( I ,2,3,4-
tetraphenyl-1 ,3-butadiene-1 ,4-diyl)hafnium, 
Hf-00051 

53437-03-9 [I ,2-Ethanediylbis [dimethyl phosphine )-P ,P') pen­
tamethylniobium, Nb-00021 

53449-94-8 Bis( 1J5·2,4-cyclopentadien-l-yi}(!J3-2-propenyl)mo­
lybdenum( I+), Mo-00077 

5 3449-9 5-9 Bis( 115- 2,4-cyclopentadien-1-yl)( 113- 2-propenyl)mo­
lybdenum( I+); Hexafluorophosphate, in 
Mo-00077 

53470-46-5 Trichlorotrimethylniobate(l-); Tetraethylammo­
nium salt, in Nb-00005 

53470-78-3 Tricarbonyl(!J6-benzyltrimethylsilyl)<:hromium, 
Cr-00116 

53 504-7 5-9 Bis( 115-2,4-cyclopentadien-1-yl) ( 112-ethene )meth­
yltungsten(l + ), W -00085 
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CAS Registry Number Index 

53504-75-9 

53504-76-0 

53522-49-9 

53522-59-1 

53593-70-7 
53659-74-8 

53659-75-9 

53668-81-8 
53668-82-9 
53668-84-1 

53668-85-2 

53695-79-7 

53726-77-5 
53749-00-1 

53770-66-4 

54006-99-4 

54007-00-0 
54008-63-8 
54039-37-1 

54039-40-6 

54039-57-5 

54039-60-0 

54056-33-6 

54067-92-4 

54067-93-5 

54068-37-0 

54111-38-5 

54111-39-6 

54111-40-9 
54111-41-0 

54162-08-2 

54204-88-5 

54244-99-4 

54294-45-0 

54326-81-7 

54326-82-8 

54330-36-8 

54360-38-2 

54365-60-5 

Bis( 715-2,4-cyclopentadien-1-yl) ( ~i-ethene )meth­
yltungsten(l + ); Hexafluorophosphate, in 
w -00085 

Dichlorobis(715-2,4-cyclopentadien-1-yl)oxotungsten, 
w -00047 

Tribromobis(715-2,4-cyclopentadien-1-yl)niobium, 
Nb-00010 

(715-2,4-Cyclopentadienyl)methyldinitrosylchrom­
ium, Cr-00025 

Pentacarbonyl(713-2-propenyl)vanadium, V -00016 
Tris[bis(trimethylsilyl)methyl]scandium; Bis-THF 

complex, in Sc-00008 
Tris[bis( trimethylsilyl )methyl] yttrium; Bis-THF 

complex, in Y -00013 
Tris[bis(trimethylsilyl)methyl]yttrium, Y -00013 
Tris[bis(trimethylsilyl)methyl]titanium, Ti-00114 
Tris[bis(trimethylsilyl)methyl]chlorozirconium, 

Zr-00070 
Tris [his( trimethylsil yl) methyl] ch!orohafnium, 

Hf-00032 
(715-2,4-Cyclopentadien-1-yl)diethoxymethyltitan­

ium, Ti-00041 
Tris[bis(trimethylsilyl)methyl]vanadium, V -00089 
Tetracarbonyldiiodomanganate( 1-); Tetramethyl­

ammonium salt, in Mn-00006 
Bis( 715-2,4-cyclopentadien-1-yl)( 712-ethene )hy­

drotungsten( I+); Hexafluorophosphate, in 
w -00076 

(Cyano-C)tris(715-2,4-cyclopentadien-I-yl)uranium, 
u -00018 

Tris(715-2,4-cyclopentadien-I-yl)uranium, U -00015 
Tetrabenzylthorium, Th-00030 
Dichlorobis(715-2,4-cyclopentadien-I-yl)tantalum, 

Ta-00010 
Bis(715-2,4-cyclopentadien-l-yl)( 713-2-propenyl)tan­

talum, Ta-00019 
Pentacarbonyl(triphenylphosphine)manganese(l + ); 

Hexafluorophosphate, in Mn-00129 
Tris(acetonitrile)tricarbonylmanganese(I +);Hex­

afluorophosphate, in Mn-00050 
( 715-2,4-Cyclopentadien-1-yl)­

tris[(trimethylsilyl)methyl]titanium, Ti-00095 
Butyltris(715-2,4-cyclopentadien-I-yl)thorium, 

Th-00012 
Tetrakis(715-2,4-cyclopentadien-l-yl)bis[ll-( 1-

71: I ,2,3,4,5-71 )-2,4-cyclopentadien-1-
ylidene]dithorium, Th-00033 

Bis( 715- 2,4-cyclopentadien-1-yl) bis(N­
ethylethanaminato)uranium, U -00025 

Carbonyl(715-2,4-cyclopentadien-l-yl)( 715-1-
phenyl-2,4-cyclopentadien-1-yl)vanadium, 
v -00078 

Bis(715-2,4-cyclopentadien-l-yl)methylvanadium, 
v -00047 

Benzylbis(cyclopentadienyl)vanadium, V -00079 
Acetylcarbonylbis(715-2,4-cyclopentadien-1-yl)vana­

dium, V -00058 
Dicarbonyl(715-2,4-cyclopentadien-l-yl)­

(phenylcyclopentadiene)vanadium, V -00081 
(Carbonothioyl)tricarbonyl [I ,2-

ethanediylbis [ diphenylphosphine ]-P ,P'] tung­
sten, W -00151 

Bis(715-2,4-cyclopentadien-1-yl)(712-ethene)ethylnio­
bium, Nb-00031 

Tris(2,2-dimethylpropyl)(2,2-
dimethylpropylidene)tantalum, Ta-00035 

Bis( 718-l ,3,5,7-cyclooctatetraene )neptunate(I-); K 
salt, bis-THF complex, in Np-00003 

Bis( 718-1 ,3,5, 7-cyclooctatetraene )plutonate(I-); K 
salt, bis-THF complex, in Pu-00003 

Pentacarbonyl [ [ ( diphenylmethylene )amino 1-
ethoxymethylene ]chromium, Cr-00 153 

( 717 -Cycloheptatrienylium) ( 715-2,4-
cyclopentadien-1-yl)niobium, Nb-00025 

Di-~-L-chlorotetrakis[ (I ,2,3,4,5-71)-1-methyl-2,4-
cyclopentadien-1-yl]diytterbium, in Yb-00008 

53504-75-9 - 55960-25-3 

543 7 3-66-9 I> Bis( 715-2,4-cyclopentadien-1-yl)dimethylniobium, 
Nb-00028 

54438-48-1 Carbonyl(7j5-2,4-cyclopentadien-l-yl)­
nitrosyl( 1,2-1j-l-propene)molybdenum, 
Mo-00031 

54438-52-7 Carbonyl(715-2,4-cyclopentadien-l-yl)­
nitrosyl(713-2-propenyl)molybdenum( I+); 
Hexafluorophosphate, in Mo-00027 

54667-87-7 Tetracarbonylbis(715-2,4-cyclopentadien-l-yl)di­
chromium, Cr-00120 

54688-87-8 Bis(714-l ,3-butadiene)carbonylmanganese, 
Mn-00052 

54720-88-6 Carbonylchloro(715-2,4-cyclopentadien-l-yl)­
(diphenylacetylene)molybdenum, Mo-00113 

54 720-97-7 Chloro( 715-2,4-cyclopentadien-1-yl)bis[ (2,3-71)-
1, I, 1,4,4,4-hexafluoro-2-butyne] tungsten, 
w -00080 

54 721-00-5 Chloro(715-2,4-cyclopentadien-1-yl)bis[ (2,3-71)-
1, I, I ,4,4,4-hexafluoro-2-butyne]molybdenum, 
Mo-00073 

54817-05-9 Benzoylpentacarbonylchromate(I-); Tetramethyl­
ammonium salt, in Cr-00094 

54873-11-9 Pentacarbonyl( 1-methoxy-3-phenyl-2-

54943-97-4 
55000-28-7 
55029-83-9 

propenylidene )chromium, Cr-00 126 
Trichloro(trimethylsilylmethyl)titanium, Ti-00004 
Pentacarbonylhydroxychromate( 1-), Cr-00009 
Tris(acetonitrile)tricarbonylmanganese( I+), 

Mn-00050 
55057-83-5 (Acetonitrile)pentacarbonylrhenium(l + ); Hexafluo­

rophosphate, in Re-00018 
55190-76-6 Pentacarbonyl(monomethylcarbonotrithioato-S)rhe­

nium, Re-00019 
55224-20-9 [ ( 1,2,3,4,5-71)-2,5-Dimethyl-1 H-pyrrol-l-yl]­

tris(2,5-dimethyl-l H-pyrrol-1-yl)uranium, 
u -00052 

55257-39-1 (Di-tert-butylsulfurdiimide-N,N')tetracarbonylchro­
mium, Cr-00 I 07 

55266-92-7 Bis[716-decahydro-C,C'­
dimethyldicarbadodecaborato(2-) ]tita­
nate(2-); Sis( tetramethylammonium) salt, in 

55318-17-7 
55318-19-9 
55336-79-3 

Ti-00019 
Bis(pentacarbonylrhenium)dimethyllead, Re-00051 
Pentacarbony(trimethylplumbyl)rhenium, Re-00035 
Tetracarbonylchloro(3-phenyl-2-propynylidyne)tu-

ngsten, W -00081 
55405-97-5 Octacarbonyldi-~-L-iododitungsten, W -00028 
55411-20-6 Dicarbonylchloro(717 -cycloheptatrienylium)molybde­

num, Mo-00024 
55463-48-4 Octacarbonyldi-!l-iododimolybdenum, Mo-00021 
5 5466-98-3 wChlorobis( 715-2,4-cyclopentadien-1-yl)-

bis( diethylaluminum)-~-L-1-ethanyl-2-ylidenez­
irconium, Zr-00066 

5 5500-02-2 ( Benzenethiolato )bis( 715-2,4-cyclopentadien-1-
yl)vanadium, V -00072 

55527-82-7 Bis[ (I ,2,3,4,5,6-71)-methylbenzene]titanium, 
Ti-00072 

55534-71-9 Bis(cyclopentadienyl)hydro(712-4-octyne)niobium, 
Nb-00038 

55650-02-7 Bis( 715-2,4-cyclopentadien-1-yl)( 713-2-propenyl )tung­
sten(I + ), W -00084 

55672-18-9 Bis(715-2,4-cyclopentadien-l-yl)phenylgadolinium, 
Gd-00005 

55672-19-0 Bis(715-2,4-cyclopentadien-1-yl)methylytterbium, 
Yb-00006 

55672-22-5 Bis(1j5-2,4-cyclopentadien-l-yl)phenylytterbium, 
Yb-00015 

55 7 44-43-9 1> Bis( 715-2,4-cyclopentadien-1-yl)-
[ tetrahydroborato( 1-)-H,H']vanadium, 
v -00034 

55853-06-0 Pentacarbonyl(sulfur dioxide-S)manganese(l + ); 
Hexafluoroarsenate, in Mn-00015 

55853-08-2 Pentacarbonyl(sulfur dioxide-S)rhenium( I+); Hex­
afluoroarsenate, in Re-000 13 

55928-13-7 Tricarbonyi[(I,2,3,4,5,6-71)-I ,3,5-
cyclooctatriene]chromium, Cr-00090 

55954-53-5 Bis(dinitrogen)bis[ I ,2-bis(diphenylphosphino )­
ethane]tungsten, W -00156 

55960-25-3 Tetracarbonyl [ 1-[ ( dimethylamino )methyl]-2-

389 

( diphenylphosphino )ferrocene-N,P)chromium, 
Cr-00168 



55987-17-2 - 59645-02-2 

55987-17-2 (Carbonoselenoyl)dicarbonyl(7]5-2,4-
cyclopentadien-1-yl)manganese, Mn-00032 

56009-67-7 Bis(benzenethiolato )bis( 7]5-2,4-cyclopentadicn· 
1-yl)vanadium, V -00092 

56028-53-6 Bis( 1}5-2,4-cyclopentadien-1-yl)diiodoniobium, 
Nb-00013 

56090-02-9 I> Hexamethylrhenium, Re-000 16 
56172-01-1 Decacarbonyl-~t·hydroditungstate( 1-); Bis(triphen-

y1phosphine)iminium salt, in W -00040 
56200-25-0 Di-~t-chlorotetrakis( 7]5-2,4-cyclopcntadien-1-yl)disa­

marium, in Sm-00004 
56200-26-1 Chlorobis(7]5-2,4-cyclopentadien-l-yl)holmium, 

Ho-00002 
56200-27-2 Tetracarbonylbis( 7]5-2,4-cyclopentadien-1-yl)dimo­

lybdenum, Mo-00079 
56307-56-3 Bis[ I ,2-ethanediylbis[ diphenylphosphine ]-P,P']­

bis( 7]2-ethene )molybdenum, Mo-00 146 
56328-27-9 Pentacarbonyl(triphenylphosphine)vanadate( 1- ): 

Tetraethylammonium salt, in V -00094 
56379-20-5 Di-~t-chlorotetrakis( 715-2,4-cyclopentadien-1-yi)­

IL-1 ,2-ethanediylbis( triethylaluminum)dizir­
conium, Zr-00109 

56408-47-0 Tetracarbonyl[l ,2-
ethanediyl bis [ dimethylphosphine ]-P ,P'] hydro­
vanadium, V -00035 

56408-48-1 Tetracarbonylmethyl[ I ,2-
phenylenebis( dimethylarsinc )-As ,As'] va nadi­
um, V -00069 

56420-26-9 Bis( 7]5-2,4-cyclopentadien-1-yl )­
bis[tetrahydroborato( 1-)-H,H']hafnium, 
Hf-00009 

56483-30-8 Tetracarbonyl [2-( diphenylphosphinophenyl-CP) ]­
rhenium, Re-00079 

56665-73-7 ~t-Carbonyltetracarbonylbis[~t-
[ methylenebis[ diphenylphosphine ]-P,P']]di­
manganese, Mn-00 145 

56708-99-7 (2-Acetylferrocenyl-C,O)tetracarbonylmanganese, 
Mn-00107 

56765-58-3 Tris(diethylamido)ethylvanadium, V -00066 
56 770-59-3 Bis(benzyl) bis( 7]5-cyclopentadienyl) hafnium, 

Hf-00039 
56770-61-7 Carbonylbis(Tt5-2,4-cyclopentadien-l-yl)-

( trimethylphosphine )titanium, Ti-00074 
57088-86-5 (7]5-2,4-Cyclopentadien-1-yl)dioxovanadium, 

v -00007 
57088-89-8 Bis(7]5-2,4-cyclopentadien-l-yl)[ I ,2-

ethanedi ylbis [ diphenyl phosphine]-P ,P'] van a­
dium(l +);Tetra phenyl borate, in V -00116 

57088-91-2 Dicarbonylbis(2,4-cyclopentadien-l-yl)vanadi­
um( I+); Tetraphenylborate, in V -00050 

57088-95-6 Carbonylbis(7]5-2,4-cyclopentadien-l-yl)­
(pyridine)vanadium( I+); Tetraphenylboratc, 
in V -00071 

57091-06-2 Bromotetracarbonyl [ ( diethylamino )methylidyne ]­
chromium, Cr-00062 

57127-95-4 Pentacarbonylchromate(2- ); Di-Cs salt, in 
Cr-00008 

57196-01-7 Pentacarbonyl(methyl thiocyanatc-N)chromium, 
Cr-00028 

57288-89-8 Hexacarbonyltantalate( 1-); Tetraphenylarsonium 
salt, in Ta-00006 

57347-27-0 Bis[( I ,2,3,4,5,6-7])-1 ,3,5-trimethylbenzene]titanium, 
Ti-00100 

57348-61-5 Decacarbonyldichromate(2-); Di-K salt, in 
Cr-00066 

57348-62-6 Decarbonyldimolybdate(2- ), Mo-00045 
57348-62-6 Decarbonyldimolybdate(2- ); Di-K salt, in 

Mo-00045 
57 398-65-9 Bis( 7]5-2,4-cyclopentadien-1-yl)­

(dimethylaluminum)di-~t-methylyttrium. 
y -00005 

57560-35-7 Pentacarbonyl( I ,3-dimethyl-2-
imidazolidinylidene)molybdenum, Mo-00038 

57574-5I-3 N,N,N-Triethylethanaminium( I+) pentacarbonyl­
methyltungstate( I-), in W -00009 

57 595-19-4 Pentachloro[ ( trimethylsilyi)mcthyi] tungsten, 
w -00001 

57603-41-5 Tetracarbonylbis(7]5-2,4-cyclopentadien-l-yl)-IL-me­
thylenedimanganese, M n-00 I 02 

57812-91-6 (Chlorobenzene)tricarbonylmanganese( I), 
Mn-00042 

57891-59-5 Diacetyltetracarbonylmanganatc( 1- ); Li salt, in 
Mn-00037 

CAS Registry Number Index 

5 7913-16-3 Bis( 7]5-2,4-cyclopentadien-I-yl)-
methyl(methylidene)tantalum, Ta-00017 

579 56-59-9 N onacarbonyl( isocyanomethane )dimanganese, 
Mn-00065 

57987-16-3 Bromotetracarbonyl[ ( 4-methylphenyl)methylidyne]-
chromium, Cr-00095 

58034-JI-0 Hexakis[~t·(acetyi-C:O)] (aluminum)dodecacarbon­
yltrimanganese, in Mn-00037 

58034-14-3 Octacarbonylbis(isocyanomethane)dimanganese, 
Mn-00077 

58057-99-1 ( 7]5-Cyclopentadienyl)tris( dimethylamido )titanium, 
Ti-00049 

583 55-39-8 [ (I ,2,3,4,5-7] )-1-methyl-2,4-cyclopentadien-1-
yl] [(I ,2,3,4,5,6-7])-7-phenyl-1 ,3,5-
cycloheptatriene] manganese, M n-00 Il5 

58384-14-8 ~t· Bromooctacarbonyl [~t·(phenylmethylidyne )di­
rhenium, Re-00069 

58689-69-3 Bis(7}5-benzylcyclopentadienyl)dichiorozirconium, 
Zr-00084 

58694-74-9 Dihydronitrosyltris(triphenylphosphine)rhenium; 
mer,cis-form, in Re-00093 

58832-09-0 Tetrakis(2-methyl-2-propanolato)oxotungsten, 
w -00110 

58920-14-2 Tris(Tt5-2,4-cyclopentadien-1-yl)(2,2-
dimethylpropyl)thorium, Th-000 I5 

58 9 38-56-0 Pentacarbonyl [ chloro( dimethylarnino) methylene]­
manganese( I+), Mn-00036 

589 38-57 -I Pentacarbonyl [ chloro( dimethylarnino )methylene]-
manganese( I+); Perchlorate, in Mn-00036 

59123-04-5 Tetracarbonylmanganate(3- ); T-i-Na salt, in 
Mn-00008 

59172-20-2 (7J5-2,4-Cyclopentadien-l-yl)bis[ ( 2,3-Tt)-
1, I, I ,4,4,4-hexatluoro-2-butyne]iodornolyb­
denum, Mo-00074 

59218-83-6 Pentacarbonyl [ chloro( diethylarnino )methylene ]chr­
omium, Cr-00074 

59218-84-7 Tetracarbonylchloro[ ( diethylamino )methylidyne ]­
chromium, Cr-00063 

59296-77-4 Bis( I ,3,5, 7-cyclooctatetraene)phenylniobiurn, 
Nb-00044 

59296-78-5 Bis( I ,3,5,7-cyclooctatetraene)methylniobium, 
Nb-00033 

59412-84-9 Chlorobis(7]5-2,4-cyclopentadien-l-yl)oxoniobium, 
Nb-00011 

59423-86-8 Dicarbonyl(7]5-2,4-cyclopentadien-1-yl)-
( tetrahydrofuran)rhenium, Re-00046 

59424-00-9 Bis(7]5-2,4-cyclopentadien-l-yl)ethylvanadium, 
v -00055 

59458-55-8 [~t-[ (I ,2-7]: I ,2,3,4,5,6, 7 ,8-7] )-1 ,3,5, 7-
Cyclooctatetraene] [bis( 118-J ,3,5, 7-
cycloocta tetraene) bis( tetrahydrofura n )dineo­
dymium, Nd-00012 

59464-56-1 ( 716- Benzene)[ (I ,2,3,4-7] )-1 .3,5, 7-
cyclooctatetraene] ( 113-2-propenyl) molybde­
num(!+); Hexatluorophosphate, in Mo-00099 

59464-63-0 Carbonyl( 7]5-2,4-cyclopentadien-1-yl) [ (2,3-7] )-
1, I, I ,4,4,4-hexatluoro-2-but yne ]-
( tritluoromethanet hiola to) molybdenum, 
Mo-00046 

59487-44-4 Tetrakis[w(benzenethiolato)] bis( 7]5-2,4-
cyclopentadien-1-yl)divanadium, V -00114 

59487-85-3 Dicarbonylbis(7}5-2,4-cyclopentadien-l-yl)zircon-
ium, Zr-00021 

59487-86-4 Dicarbonylbis( 7]5-2,4-cyclopentadien-1-yl)hafnium, 
Hf-00012 

59512-63-9 Tribenzyl(piperidinyl)titanium, Ti-00 130 
59512-73-1 Bis(dimethylamido)bis(trimethyls.ilylmethyl)titani-

um, Ti-00062 
59512-75-3 Tris(dimethylarnido)(trimethylsilylmethyl)titanium, 

Ti-00043 
59512-77-5 Bis(dimethylamido)dimethyltitanium, Ti-000 13 
5954 7-67-0 Bis( 7]5-2,4-cyclopentadien-1-yl) (I ,2,3,4-

tetraphenyl-1 ,3-butadiene-1 ,4-diyl)vanadiurn, 
y -00119 

59589-12-7 Dicarbonylchloro(7}7-cycloheptatrienylium)tungsten, 
w -00032 

59645-02-2 [~t-( I ,4-Diphenyl-1 ,3-butadiene-1 ,2,3,4-tetrayl­
C1 ,C3:C2,C4 ) ]tetrakis[ (I ,2,3,4,5-7])-l­
methyl-2,4-cyclopentadien-1-yl]dititanium, 
Ti-00147 

390 



CAS Registry Number Index 

59654-41-0 

59714-56-6 

59774-48-0 
59774-49-1 
59831-13-9 

59831-15-1 

59831-16-2 

59831-17-3 

59831-18-4 

59831-50-4 

59834-80-9 

59975-65-4 

59982-77-3 

59982-80-8 

60020-27-1 

60039-69-2 

60109-61-7 

60109-96-8 

60119-18-8 

60175-22-6 

60175-23-7 

60184-30-7 
60295-03-6 

60349-51-1 

60349-56-6 

60349-59-9 

60373-20-8 

60429-52-9 

60475-11-8 

60475-14-1 

60482-72-6 

60482-74-8 

60530-27-0 

60605-80-3 
60635-81-6 

60674-48-8 

Bis[~- [ ( trimethy1silyl)methylidyne ]-
tetrakis [ ( trimethylsilyl)methyl] ditungsten, 
w -00144 

[ (2,3,4,5,6,7-71)Bicyclo[ 6.1.0]nona-2,4,6-
triene ]tricarbonyltungsten, W -00070 

Tetrakis(2,4,6-trimethylphenyl)vanadium, V -00118 
Tris(2,4,6-trimethylphenyl)vanadium, V -00105 
Dicarbonyl(715-2,4-cyclopentadien-1-yl)( 1-

methylethylidene )manganese, Mn-00059 
Dicarbonyl(715-2,4-cyclopentadien-1-yl)ethylidy­

nemanganese(l + ), Mn-00048 
Dicarbonyl(715-2,4-cyclopentadien-1-yl)ethylidy­

nemanganese(l + ); Tetrachloroborate, in 
Mn-00048 

Dicar\><Jnyl( 715-2,4-cyclopentadien-1-yl)­
(phenylmethylidyne )manganese( I +), 
Mn-00093 

Dicarbonyl(715-2,4-cyclopentadien-1-yl)­
(phenylmethylidyne)manganese(l + ); Tetrach­
loroborate, in Mn-00093 

Tetracarbonyliodo [ (methylthiomethylidyne)] tung­
sten, W -00007 

Tetrakis(2,4,6-trimethylphenyl)vanadate(l-); Li 
salt, tetrakis(THF) complex, in V -00117 

Bis(pentafluorophenyl)ytterbium; Tetrakis-THF 
complex, in Yb-00007 

Bis(715-2,4-cyclopentadien-1-yl)-
[ (diphenylphosphinidenio )his( methylene) ]sca­
ndium, Sc-00012 

[~-[ (I ,2,3,4-71:5,6, 7 ,8-71)-l ,3,5, 7-
Cyclooctatetraene] [bis( I ,2,3.4-71)-1,3,5,7-
cyclooctatetraene ]dichromium, Cr-00 159 

Dicarbonyliodoni trosy Ibis( tri ph en y I phosphine )chro­
mium, Cr-00177 

Dicarbonyl(715-2,4-cyclopentadien-1-yl)(2-
phenylethenylidene )manganese, M n-00 I 00 

Chlorobis( l-phenyl-l-propyne)(715-
cyclopentadienyl)molybdenum, Mo-00 121 

Di-~-chlorodi-~3-chloro(ll-
chlorobis [ methylenebis( 715-2,4-
cyclopentadien-1-ylidene)) ]­
diuraniumbis(tetrahydrofuran)lithium, 
u -00071 

Hexacarbonylniobate( 1-); Tetraphenylarsonium 
salt, in Nb-00007 

Bis( 715-2,4-cyclopentadien-1-yl)­
bis(diphenylmethyl)zirconium, Zr-00111 

Bis(715-2,4-cyclopentadien-1-yl)­
bis(diphenylmethyl)hafnium, Hf-00050 

Cyclopentadienyltricarbonyltechnetium, Tc-00004 
[!l- [ (I ,2,3,3a,8a-71:4,5,6, 7,8-71 )azulene ]] hexacar­

bonyldimolybdenum, Mo-00092 
Pentacarbonyl[3-( dimethylamino )-3-phenyl-1 ,2-

propadienylidene ]chromium, Cr-00 130 
Tricarbonyl(715-2,4-cyclopentadien-1-yl)ferrocenyl­

molybdenum, Mo-00102 
Pentacarbonyl(ferrocenylmethyl)manganese, 

Mn-00108 
Bis [ ( 4a ,4b ,Sa ,9a-11 )-9 H- fluoren-9-yl] dimethylzir­

conium, Zr-00096 
Tetracarbonylbis( 715-2,4-cyclopentadien-1-yl) [~­

(phenylethenylidene )dimanganese, Mn-00 126 
Bis(2,4-cyclopentadien-l-yl)( dimethylaluminum)­

di-~-methylscandium, Sc-00004 
Bis(715-2,4-cyclopentadien-1-yl)­

(dimethylaluminum)di-!l-methylytterbium, 
Yb-00012 

Di-~-chlorotetrakis(715-2,4-cyclopentadien-l-yl)di­
thulium, in Tm-00002 

Di-~-chlorotetrakis(715-2,4-cyclopentadien-l-yl)di­
dysprosium, in Dy-00002 

Tribromo(715-2,4-cyclopentadien-1-yl)vanadium, 
V•00003 

Tris( I ,3,5, 7 -cyclooctatetraene )dicerium, Ce-00009 
Pentacarbonyl [ ( 712-ethenyl) benzene] tungsten, 

w -00082 
Pentacarbonyl [ ( dimethylamino )( triphenylsilyl )­

methylene ]chromium, Cr-00163 

59654-41-0 - 61649-18-1 

60674-62-6 [(C,S-71)-Carbon disulfide]bis(715-2,4-
cyclopentadien-1-yl)vanadium, V -00041 

6067 4-63-7 Bis(715-2,4-cyclopentadien-1-yl) [ (2,3-71)-
diethyl 2-butenedioate]vanadium, V -00082 

60686-15-9 Bis( 715-2,4-cyclopentadien-1-yl)­
bis(isocyanocyclohexane)vanadium(l + ); Chlo­
ride, in V -00100 

60686-18-2 Bis(715-2,4-cyclopentadien-l-yl)(2-propanone)vana­
dium(l + ); Tetraphenylborate, in V -00060 

60764-63-8 Hexakis(2-methyl-2-propanolato)dimolybdenum, 
Mo-00125 

607 6 7-46-6 Tricarbonyl [~- [ (I ,2,3-71:4,5,6, 7-71 )-2,4,6-
cycloheptatrien-1-yl]] ( tricarbonyliron)manga­
nese, Mn-00087 

60818-71-5 (2,2'-Bipyridine-N,N')bis(715-2,4-
cyclopentadien-l-yl)vanadium, V -00086 

608 30-03-7 ( 718-l ,3,5, 7 -Cycloocta tetraene )( 715-2,4-
cyclopentadien-1-yl)scandium, Sc-00003 

60872-91-5 Tetracarbonylchloroethylidynetungsten, W -00006 
60872-92-6 Tetracarbonyliodo(phenylmethylidyne)tungsten, 

w -00059 
60872-93-7 Bromotetracarbonyl(phenylmethylidyne)tungsten, 

w -00057 
608 7 2-94-8 Bromotetracarbonyl [ ( diethylamino )methylidyne ]­

tungsten, W -00037 
608 7 3-00-9 Tetracarbonylchloro(phenylmethylidyne )tungsten, 

w -00058 
60876-22-4 (Acetato-O)chlorobis( 715-2,4-cyclopentadien-1-

yl)zirconium, Zr-00023 
60898-12-6 Hexakis(diethylaminato )-!l-1, I '-ruthenocenediylditi­

tanium, Ti-00144 
60936-88-1 Bis( 715-2,4-cyclopentadien-1-yl)methylscandium; Py 

complex, in Sc-00002 
60970-97-0 (712-Acetyl)bis( 715-2,4-cyclopentadien-1-yl)methyl­

zirconium, Zr-00029 
60997-40-2 Tetrakis( 715-2,4-cyclopentadien-1-yl)di-~-methyldi­

yttrium, in Y -00003 
60997-41-3 Tetrakis( 715-2,4-cyclopentadienyl)-di-~-methyldidys­

prosium, in Dy-00003 
60997-42-4 Tetrakis(715-2,4-cyclopentadien-l-yl)di-!l-methyldi­

holmium, in Ho-00003 
60997-43-5 Tetrakis(715-2,4-cyclopentadien-l-yl)di-!l-methyldi­

ytterbium, in Yb-00006 
61060-80-8 Tris[ ( dimethylphosphinidenio)bis(methylene) ]lan­

thanum, La-00002 
61060-87-5 Tris[ (dimethylphosphinidenio)bis(methyene) ]lute­

tium, Lu-00008 
61113-31-3 (715-2,4-Cyclopentadien-1-yl)-

tris( dimethy lea rbamodi thi oa to-S ,S') zircon­
ium, Zr-00037 

61127-3 5-3 Bis( 715-2,4-cyclopentadien-1-yl )methylerbium, 
Er-00005 

61170-98-7 Pentacarbonyl [ (dimethylamino )methylidyne ]chro­
mium( I+), Cr-00039 

61202-59-3 Carbonyl(775-2,4-cyclopentadien-1-yi)[(I,2-71H4-
methylphenyl)oxoethenyl]­
(trimethylphosphine)tungsten, W -00119 

61396-31-4 Dicarbonylbis[(l ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl)zircon­
ium, Zr-00074 

61396-34-7 Dihydrobis[(l ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]zirconium, Zr-00065 

61396-37-0 [!l-[1,2-Ethenediolato(2-)-0:0']]-
dihydrotetrakis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]dizircon­
ium, Zr-00116 

61396-38-1 [!l-[1,2-Ethenediolato(2- )-0:0']]-
diodotetrakis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]dizircon­
ium, Zr-00115 

61443-37-6 Tetracarbony1(713-propenyl)(triphenylphosphine)­
vanadium, V -00102 

61491-36-9 Dicarbonyl( 715-2,4-cyclopentadien-l-yl)(2-
propanoneoximato-N,O)molybdenum, 
Mo-00041 

61529-60-0 l>!l(71 1:715-Cyclopentadienyl)tris(71-
cyclopentadienyl)dititanium(Ti-Ti), Ti-001 04 

61649-18-1 Bis( 715-2,4-cyclopentadien-1-yl)trimethyltantalum, 
Ta-00022 
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61663-90-9 - 64041-01-6 

61663-90-9 Octacarbonylbis( triphenylphosphine )ditechnetium, 
Tc-00013 

61732-19-2 Di-Jt-chlorotetrakis(7j5-2,4-cyclopentadien-l-yl)di­
terbium, Tb-00004 

61769-24-2 Tetracarbonylmanganate(3-), Mn-00008 
61770-99-8 Pentacarbonyl [ ( dimethylamino)methylidyne]chro­

mium(I + ); Tetrachloroborate, in Cr-00039 
61771-01-5 Pentacarbonyl[ ( dimethylamino )methylidyne ]chro­

mium (I+); Hexafluorophosphate, in Cr-00039 
61771-03-7 Pentacarbonyl [cyano(dimethylamino )methylene]­

chromium, Cr-00055 
61771-06-0 [Bis(dimethylamino )methylene ]pentacarbonylchro­

mium, Cr-00079 
61818-15-3 Dicarbonyldichlorobis( triethylphosphine)rhenium, 

Re-00067 
61906-04-5 Trichloro(7j5-2,4-cyclopentadien-I-yl)hafnium, 

Hf-00001 
61916-37-8 Dicarbonylbis[I,2-

ethanediylbis[ dimethyl phosphine]-P ,P'] meth­
yltantalum, Ta-00029 

61917-87-1 Tricarbonyltrihydro[I ,2-
pheny1enebis [ dimethylarsine ]-As ,As'] vanadi­
um, V -00061 

61930-16-3 (718-I ,3,5,7-Cyclooctatetraene)(1j5-2,4-
cyclopentadien-l-yl)molybdenum( I+); Hex­
atluorophosphate, in Mo-00076 

61993-63-3 Dicarbonyl(715-2,4-cyclopentadien-l-yl)­
(phenylmethylidyne)rhenium( I+), Re-00066 

61993-64-4 Dicarbonyl(7j5-2,4-cyclopentadien-l-yl)­
(phenylmethylidyne)rhenium( I+); Tetrachlo­
roborate, in Re-00066 

62015-65-0 Tricarbonyl(7j5-2,4-cyclopentadien-I-yl)­
(tetracarbonylcobalt)molybdenum, Mo-00060 

62044-68-2 Pentabenzyltantalum, Ta-00040 
62050-66-2 Pentacarbonyl [ (I ,2,3-71)-1 ,2,3-triphenyl-2-

cyclopropen-1-yl]vanadium, V -00103 
62050-78-6 Dicarbonylbis[ I ,2-

ethanediylbis[ dimethyl phosphine]-P ,P'] hydro­
tantalum, Ta-00026 

62171-36-2 Octamethyldirhenate(2-); Bis[tetrakis(tetrahydro­
furan)lithium(I +)]salt, in Re-00036 

62197-79-9 (T-4)Triphenyl(P,P,P-triphenylphosphineimidato­
N)phosphorus( I+) pentacarbonylmethyltung­
state( 1-), in W -00009 

62197-85-7 ( T-4)Triphenyi(P,P,P-triphenylphosphineimidato­
N)phosphorus( I+) pentacarbonylmethylchro­
mate( 1-), in Cr-00024 

62303-78-0 Tetracarbonylbis( 7j5-2,4-cyclopentadien-l-yl) [Jt­
[ (2,3-1j:2,3-1j )-dimethyl-2-butynedioate ]] d­
itungsten, W -00127 

62319-82-8 Bromotetracarbonyl[ (triphenylsilyl)methylidyne ]­
tungsten, W -00137 

62337-31-9 Octamethyltungstate(2-); Di-Li salt, in W -00027 
62341-83-7 Decacarbonyl-Jt·hydrodichromate(I-); Bis( triphen­

ylphosphine)iminium salt, in Cr-00067 
62363-03-5 Bis(2,4-cyclopentadien-l-yl)dimethylvanadium, 

v -00056 
62450-90-2 Bis [Jt-(2-methyl-2-phenylpropyl) Ibis( 2-methyl-2-

phenylpropyl)dimanganese, Mn-00 141 
62559-95-9 Dichlorobis[(7 ,8,9, I 0, ll-7j)undecahydro-7 ,8-

dicarbaundecaborato]uranate(2-); Di-Li salt, 
octa-TH F complex, in U -0000 I 

62573-31-3 Tetracarbonylbis(1j5-2,4-cyclopentadien-1-yl) [Jt-
[ (I ,2-1j:2,3-1j)-I ,2-propadiene ]]dimolybdenum, 
Mo-00098 

62589-11-1 Pentacarbonyl(diphenylmethylene)chromium, 
Cr-00143 

62613-18-7 Tetrakis[Jt-(2,6-dimethoxyphenyi-C:O) ]divanadium, 
v -00112 

62651-63-2 Bis [I ,2-ethanediylbis [dimethyl phosphine 1-P ,P']­
bis( 712-ethene )hydroniobium, Nb-00032 

62680-77-7 Bis(acetonitrile)dicarbonylchloro(713_2-
propenyl)tungsten, W -00039 

62789-86-0 [Bis[bis(trimethylsilyl)methyl]plumbylene]penta­
carbonylmolybdenum, Mo-001 10 

62798-73-6 Carbonyl(7j5-2,4-cyclopentadien-I-yl)( 712-ethyne)­
methyltungsten, W -00038 

62853-03-6 Tetracarbonylbis( 715-2,4-cyclopentadien- I -yl)ditung­
sten, W -00090 

62866-03-9 

62866-16-4 

62927-98-4 

62938-49-2 
62980-54-5 

62997-61-9 

63079-59-4 

63118-93-4 

63118-94-5 
63 I 39-42-4 
63166-76-7 

63243-40-3 
63339-27-5 

63356-86-5 

63356-87-6 

63415-86-1 

63422-29-7 

63422-30-0 

63422-31-1 

63422-41-3 

63428-34-2 

63590-28-3 

63641-12-3 

63643-43-6 

63643-54-9 

63643-55-0 

63720-03-6 

tJ3720-04-7 
63726-15-8 

63782-46-7 

63816-92-2 
63816-93-3 
63835-71-2 

63882-22-4 

63890-69-7 

63890-70-0 

63890-73-3 

63890-74-4 

63947-89-7 

63950-86-7 

64041-01-6 
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CAS Registry Number Index 

Tricarbonyl( 715-2,4-cyclopentadien-1-yl)tung­
state(I-}; K salt, in W -00023 

Tricarbonyl(71 -2,4-cyclopentadien-l-yl)(7j2_ 
ethene)molybdenum( I+); Tetrafluoroborate, 
in Mo-00035 

Tetrachloro( 715-2,4-cyclopentadien- I -yl)tantalum, 
Ta-00004 

Tetracarbon_Y.lchloroethylidynechromium, Cr-00022 
Tricarbonyl[ (I ,2,3,4,5,6-1j)-4-methyl-I­

phenylboratabenzene]manganese, Mn-00101 
Pentacarbonyl(cyano-C)chromate( 1-); 

(THF)3Cr(3+) salt, in Cr-00016 
Tricarbonyl( 1j5-2,4-cyclopentadien-1-y1)( 712-

ethene)tungsten(I + ); Tetrafluoroborate, in 
w -00045 

Bis(1j5-2,4-cyclopentadien-l-yl)diethylvanadium, 
v -00064 

Dibenzylbis(cyclopentadienyl)vanadium, V -00099 
Pentacarbonylrhenate( 1-); K salt, in Re-00012 
( 715-2,4-Cyclopentadien-1-yl)trifluorotitanium, 

Ti-00010 
Di-tert-butoxydimethylvanadium, V -0.0036 
Tetracarbonyl( 715-methyl-2,4-cydopentadien-1-

y1)vanadium, V -00024 
(716-Benzene)(carbonothioyl)dicarbonylchromium, 

Cr-00056 
(Carbonose1enoy1)pentacarbonylchromium, 

Cr-00019 
Ethoxytris( 715-2,4-cyclopentadien -1-y1)uranium, 

u -00023 
Tetrakis(2-methyl-I-phenyl- I -propeny1)titanium, 

Ti-00148 
Tetrakis(2-methyl-I-phenyl-1-propenyl)zirconium, 

Zr-00114 
Tetrakis(2-methyl-l-phenyl-I-propenyl)hafnium, 

Hf-00053 
Chlorobis( 715-2,4-cyclopentadien-1-yl)(2-methyl­

l-phenyl-l-propenyl)zirconium, Zr-00063 
[Bis(2,4,6-trimethylphenyl)germylene]pentacar­

bonylchromium, Cr-00156 
( 716- Benzene)( carbonothioyl)­

carbonyl(triphenylphosphine)chromium, 
Cr-00164 

Dicarbonyl( 1j5-2,4-cyclopentadien-l-yl)( I ,3-
diphenyltriazenato-N1,N3)tungsten, W -00122 

Butyltris[ (I ,2,3,3a, 7 a-1j)-l H-inden-1-yl]thorium, 
Th-00035 

Tris[ (I ,2,3,3a, 7a-1j)-l H-indenyl]methylthorium, 
Th-00029 

Tris[ (I ,2,3,3a, 7a-1j )-1 H-inden-1-yl]methyluranium, 
u -00066 

Bis[ (I ,2,3,3a, 7a-1j)-I H-inden-1-) l]dimethyluran­
ium, U -00034 

Di-tert-butyldiindenyluranium, U -00058 
Di-2,4-cyclopentadien-1-ylbis( 715-2,4-

cyclopentadien-1-yl)titanium, Ti-00 I 07 
Carbonylchlorobis( 715-2,4-cyclopentadien-1-yl)nio-

bium, Nb-00017 
Hexaphenyluranate(2-); Di-Li salt, in U -00074 
Hexamethyluranate(3-); Tri-Li salt, in U -00004 
Tricarbonyl [ ¢-5-( 1-methylethylidene )-I ,3-

cyclopentadiene I molybdenum, Mo-00052 
Tricarbonyl(diphenylmethylidenecyclopentadiene)­

tungsten, W -00132 
(2,2'-Bipyridine-N,N')tricarbonylnitrosylmolybden­

um(I+), Mo-00075 
(2,2'-Bipyridine-N,N')tricarbonylnitrosylmolybden­

um( I+ );fac-form, Tetrafluoroborate, in 
Mo-00075 

Tricarbonylnitrosyl( I, I 0-phenanthroline-N1 ,N10)­
tungsten(I + ), W -00098 

Tricarbonylnitrosyl( I, I 0-phenanthroline-NI ,NIO)­
tungsten( I+); mer-form, Hexafluorophos­
phate, in W -00098 

(714-I ,3-Butadiene)dicarbonyl( 1j5-2,4-
cyclopentadien-I-yl)molybdenum( I+); Tetra­
fluoroborate, in Mo-00055 

Hexakis(1j5-2,4-cyclopentadien-1-yl) [Jt­
(pyrazine-N1 :N4) ]diytterbium, Yb-00033 

Tricarbonyl(7j5-2,4-cyclopentdien-1-yl)­
[dicarbonyl(715-2,4-cyclopentadien-1-yl)­
iron]tungsten, W -00102 



CAS Registry Number Index 

64061-47-8 I>Tris[[2-(dimethylamino)phenyl]methyl-C,N]chro­
mium, Cr-00166 

64061-48-9 [Tris(2-(dimethylamino)phenyl]methyi-C,N)scan-
dium, Sc-00014 

64146-27-6 [ (2,3,5,6-71 )-Bicyclo[2.2.1] he pta-2,5-diene ]­
dicarbonylbis(tributylphosphine)molybdenum, 
Mo-00139 

64161-94-0 Tetracarbonylbis( I ,3-dimethyl-2-
imidazolidinylidene)molybdenum, Mo-00084 

64216-7 5-7 Bis( trimethylphosphine) bis[.u- [ ( trimethylsilyl)­
methyl]] bis [ ( trimethylsilyl)methyl]dichrom­
ium, Cr-00155 

64347-45-1 Carbonyltrichlorotris(dimethylphenylphosphine)tec-
hnetium, Tc-00010 

64347-67-7 [ (2,3-'1!)-2-Butyne] [ (I ,2,3,3a, 7 a-'11)-IH-inden-1-
yl]bis(trimethylphosphite)molybdenum( I+), 
Mo-00108 

64347-68-8 [ (2,3-'1!)-2-Butyne] [ (I ,2,3,3a, 7 a-71)-IH -inden-1-
yl]bis(trimethylphosphite)molybdenum( I+); 
Tetrafluoroborate, in Mo-00108 

64367-79-9 Ch1orobis[ 1 ,2-ethanediylbis[dimethylphosphine ]­
P,P'](~-naphtha1ene)tantalum, Ta-00036 

64376-69-8 Tetramethyltetrakis( trimethylphosphine )dimolybde­
num, Mo-00097 

64396-16-3 Tricarbonylchlorobis( triphenylphosphine )techne­
tium, Tc-00012 

64426-76-2 Dicarbonyl(dimethylphenylphosphine)-
hydro[ (1 ,2,3,4,5,6-'1!)-1 ,3,5-
trimethylbenzene ]tunsten(l + ), W -00123 

64426-77-3 Dicarbonyl(dimethylphenylphosphine)-
hydro[ (I ,2,3,4,5,6-'1!)-1 ,3,5-
trimethylbenzene ]tunsten(I + ); Trifluorom­
ethanesulfonate, in W -00123 

64514-96-1 Tetracarbonylbis( 1 ,3-dimethyl-2-
imidazolidinylidene)tungsten, W -00096 

64515-01-1 Pentacarbonyl(l ,3-dimethyl-2-
imidazolidinylidene)tungsten, W -00049 

64539-44-2 [2,2-Bis( diethylalumino )ethyl] tris( 715-2,4-
cyclopentadien-1-yl)zirconium, Zr-00088 

64666-36-0 Acetyltricarbonyl( '115-2,4-cyclopentadien-1-yl)tung­
sten, W -00044 

64815-29-8 Bromobis('l15-2,4-cyclopentadien-l-yl)vanadium, 
v -00026 

64815-30-1 [ Bis( trimethylsilyl )methyl] chlorobis( 715-2,4-
cyclopentadien-1-yl)zirconium, Zr-00047 

64836-04-0 Tetrakis [.u-(2,6-dimethoxyphenyi)-C: 0) ]dimolybde­
num, Mo-00138 

64836-05-1 Tetrakis [.u-(2,6-dimethoxyphenyl-C:O) ]dichrom-
ium, Cr-00175 

64885-82-1 Decacarbonyl( decacarbonyldi-.u-hydrotriosmium )di-
ruthenium, Re-00076 

65036-19-3 (718-1 ,3,5,7-Cyclooctatetraene)ytterbium, Yb-00003 
65101-96-4 Tris(l ,3,5,7-cyclooctatetraene)-

bis( tetrahydrofuran )dilanthanum, La -00007 
65101-97-5 Tris( 1,3,5,7-cyclooctatetraene)­

bis(tetrahydrofuran)dierbium, Er-00018 
65186-91-6 Bis[.u-[[2-(dimethylamino )phenyl] methyl-C:C,N]]­

[[2-(dimethylamino)phenyl]methyl] [ [2-
(dimethylamino)phenyl]methyi-C,N]diman­
ganese, Mn-00137 

65198-26-7 (716-Arsenin)tricarbonylmolybdenum, Mo-0001 0 
65230-41-3 Bromotetracarbonyl(ferroceniumylmethylidyne )tu­

ngsten; trans-form, in W -00099 
65230-44-6 Dicarbonyl('l!s-2,4-cyclopentadien-1-yl)­

(ferrocenylmethylidyne)tungsten, W -00112 
65274-19-3 Bis('l15-2,4-cyclopentadien-l-yl)diferrocenyltitanium, 

Ti-00142 
65521-47-3 Tris[2- [ (dimethylamino )methyl]phenyi-C,N]scan­

dium, Sc-000 13 
65573-54-8 Pentacarbonyl [ ethoxy( triphenylsilyl )methylene] mo­

lybdenum, Mo-00131 
6557 3-55-9 Pentacarbonyl [ ethoxy( triphenylsilyl )methylene] tu­

ngsten, W -00146 
65650-76-2 Pentacarbonylchlorochromate( 1-); Bis( triphenyl­

phosphine)iminium salt, in Cr-00006 
65652-98-4 Carbonylbis('l15.2,4-cyclopentadien-l-yl)methylnio­

bium, Nb-00026 

64061-47-8- 66615-32-5 

65888-45-1 Bis('l!5-2,4-cyclopentadien-I-y1)-
bis[ tetrahydroborato( 1-)-H ,H']uranium, 
u -00009 

65892-02-6 Tricarbonyl( 715-2,4-cyclopentadien-1-yl)­
(thiocarbonyl)vanadium, V -00019 

66080-21-5 Bis(phenylethynyl)ytterbium, Yb-000 14 
66118-38-5 Chloro('l15-2,4-cyclopentadien-l-yl)bis[(2,3-71)-

1 ,I, 1,4,4,4-hexafluoro-2-butyne]­
(trimethylphosphine)molybdenum, Mo-00094 

66125-42-6 1> Tricarbonyl('l!5-2,4-cyclopentadien-l-yl)-
(diphenylthallium)tungsten, W -00126 

66125-44-8 I> Tricarbonyi('I!S-2,4-cyclopentadien-1-yl)­
(diethylthallium)molybdenum, Mo-00068 

66125-45-9 I> Tricarbonyl('l!5-2,4-cyclopentadien-1-yl)­
(dimethylthallium)tungsten, W -00054 

66125-46-0 1> Tricarbonyl('l!5-2,4-cyclopentadien-I-yl)­
(diethylthallium)tungsten, W -00075 

66125-47 -I Dicarbonyl('l!5-2,4-cyclopentadien-1-yl)-
(dimethylthallium)(triphenylphosphine)mo­
lybdenum, Mo-00132 

66125-48-2 Dicarbonyl('l!5-2,4-cyclopentadien-l-yl)­
(diphenylthallium)(triphenylphosphine)molyb­
denum, Mo-00142 

66125-49-3 I> Dicarbonyl( '115-2,4-cyclopentadien-1-yl)­
(dimethylthallium)(triphenylphosphine)tung­
sten, W -00147 

66125-50-6 Dicarbonyl('l!5-2,4-cyclopentadien-1-yl)­
(diphenylthallium)(triphenylphosphine)tung­
sten, W -00154 

6615 2-53-2 ( 712- Benzoyl) bis( 715-2,4-cyclopentadien-1-yl)phenyl­
zirconium, Zr-00080 

66152-54-3 ('1!2-Benzoyl)bis('l15-2,4-cyclopentadien-l-yl)phenyl-
hafnium, Hf-00038 

66199-99-3 ( '115-2,4-Cyclopentadien-1-yl)tris( 0-
methylcarbonodithioato-S ,S')zirconium, 
Zr-00017 

66228-53-3 Tris( tetrahydrofuran )tris [ ( trimethylsilyl)­
methyl]erbium, in Er-00008 

66320-88-5 [ ( C,O-'I!)-Acetyl]chlorobis('l!5-2,4-
cyclopentadien-I-yl)titanium, Ti-00056 

66496-24-0 Tricarbonyl('l!2-ethene)bis(trimethylphosphine)tung­
sten, W -00066 

66531-51-9 Tetracarbonyl [ (I ,2,5,6-'1!)-1 ,5-cyclooctadiene) ]rhen­
ium( I+), Re-00054 

66531-52-0 Tetracarbonyl[(l ,2,5,6-'1!)-1 ,5-cyclooctadiene)]rhen­
ium(l + ); Tetrafluoroborate, in Re-00054 

66539-91-1 Dicarbonyl( '115-2,4-cyclopentadien-1-yl)thionitrosyl-
chromium, Cr-00031 

66562-85-4 Dicarbonyl('l!3-2-propenyl)­
bis(triisopropylphosphite-P)manganese, 
Mn-00131 

66562-90-1 Dicarbonyl(trifluoromethanesulfonate-0,0')-
bis(triisopropylphosphite-P)manganese, 
Mn-00123 

66562-91-2 Carbonylhydrotetrakis( trimethylphosphite-P)man­
ganese; trans-form, in Mn-00090 

66610-17-1 Tris(acetonitrile)tricarbonylrhenium(l + ), Re-00038 
66610-18-2 Tris(acetonitrile)tricarbonylrhenium(l + ); Hexaflu­

orophosphate, in Re-00038 
66615-14-3 Bis[ (2,3-'1!)-2-butyne ]carbonyl('l!5-2,4-

cyclopentadien-1-yl)molybdenum( I+), 
Mo-00083 

66615-15-4 Bis[ (2,3-'1!)-2-butyne ]carbonyl('l!5-2,4-
cyclopentadien-1-yl)molybdenum(l +);Tetra­
fluoroborate, in Mo-00083 

66615-16-5 Carbonyl('l!5-cyclopentadienyl)­
bis(diphenylacetylene)molybdenum( I+), 
Mo-00140 

66615-17-6 Carbonyl('l!5-cyclopentadienyl)­
bis(diphenylacetylene)molybdenum(l + ); Tet­
rafluoroborate, in Mo-00140 

66615-20-1 ( 714-l ,3-Butadiene )dicarbonyl [(I ,2,3,3a, 7 a-71 )-
IH-inden-1-yl]molybdenum(l +), Mo-00089 

66615-21-2 (714-l ,3-Butadiene)dicarbonyl[(l ,2,3,3a,7a-'l!)-
l H-inden-1-yl]molybdenum(l + ); Tetrafluoro­
borate, in Mo-00089 

66615-32-5 Bis(acetonitrile)dicarbonyl[ (I ,2,3,3a, 7 a-71)-l H­
inden-1-yl]molybdenum(l + ), Mo-00088 
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66615-33-6 - 67891-23-0 

66615-33-6 Bis(acetonitrile)dicarbonyl[(l ,2,3,3a, 7a-71)-IH­
inden-1-yl]molybdenum( I+); Tetrafluorobor­
ate, in Mo-00088 

66632-54-0 Bis( 715-2,4-cyclopentadien-1-yl) [I ,2-
ethanediylbis[ dimethyl phosphine]-P,P') tanta­
I urn( I+); Chloride, in Ta-00031 

66705-66-6 Bis( 715-2,4-cyclopentadien-1-yl)bis[JL-( 71:715-2,4-
cyclopentadien-1-ylidene) ]dimolybdenum, 
Mo-00115 

66719-22-0 (JL- [(I ,2,3,4-71:5,6, 7,8-71 )-1 ,3,5, 7-
cyclooctatetraene )]bis[ (I ,2,3,4-71)-
1 ,3,5, 7-cyclooctatetraene ]dimolybdenum, 
Mo-00123 

66719-23-1 [JL- [(I ,2,3,4-71:5,6, 7,8-71 )-1 ,3,5, 7-
cyclooctatetraene )) bis[ (I ,2,3,4-71)-
1 ,3,5, 7-cyclooctatetraene ]ditungsten, 
w -00142 

66862-11-1 Hexamethylerbate(3-); Tris[(tetramethylethylen-
ediamine)lithium] salt, in Er-00002 

66862-13-3 Hexamethyllutetate(3-); Tris[(tetramethylethylen­
ediamine)lithium] salt, in Lu-00002 

66901-71-1 (71 1•2- [2,2] Paracyclophane )chromium, Cr-00 132 
66908-84-7 Chlorobis(715-2,4-cyclopentadien-l-yl)methylvanad­

ium, V -00046 
66915-54-6 Pentacarbonyl(diethylcyanamide-N')chromium, 

Cr-00076 
66921-70-8 Hexacarbonylbis[JL-[( I ,2,3,4,5-71: I ,2,3,4,5-71)-

3,4-diethyl-2,5-dihydro-2,5-dimethyl-
I ,2,5-thiadiborole ]] (iron)dimanganese, 
Mn-00127 

66921-71-9 Tricarbonyl[ (715-2,4-cyclopentadien-1-yl)iron]­
[JL- [ (I ,2,3,4,5-71: I ,2,3,4,5-71 )-3,4-diethyl-
2,5-dihydro-2,5-dimethyl-1 ,2,5-
thiadiborole )] manganese, Mn-00 I 09 

66940-26-9 JL-Carbonyloctacarbonyldirhenium(2- ); Di-K salt, 
in Re-00040 

66964-10-1 Diacetyltetracarbonylmanganate(l-); Bis(triphen-
ylphosphine)iminium salt, in Mn-00037 

66979-94-0 ( 715-2,4-Cyclopentadien-1-yl)iodonitrosyl( 713-2-
propenyl)molybdenum, Mo-00019 

67030-82-4 Dimethyltetrakis(N-dimethylamino)dimolybdenum, 
Mo-00044 

67047-38-5 Tetracarbonyl(triphenylphosphine)manganate( 1-); 
Bis(triphenylphosphine)iminium salt, in 
Mn-00124 

67063-43-8 Tetrakis( 715-2,4-cyclopentadien-l-yl)bis(2,2-
dimethylpropyl)di-JL-hYdrodizirconium, in 
Zr-00041 

67063-52-9 Hexa-tert-butoxy-JL-Carbonyldimolybdenum, 
Mo-00130 

67108-86-5 Hydro(2-methylpropyl)bis[ (I ,2,3,4,5-71)-
l ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl)zirconium, Zr-00087 

67158-14-9 Carbonyl(715-2,4-cyclopentadien-l-yl)-
[ (I ,2,3,6, 7-71)-4,5-dihydro-1-phcnyl-l H­
borepin)manganese, Mn-00113 

67178-24-9 Tetrakis(713-2-propenyl)dirhenium, Re-00058 
67202-46-4 I>Tetracarbonyltungstate(4-); Tetra-Na salt, in 

w -00002 
67202-62-4 I>Tetracarbonylchromate(4-); Tetra-Na salt, in 

Cr-00002 
67202-63-5 I>Tetracarbonylmolybdate(4-); Tetra-Na salt, in 

Mo-00001 
67204-23-3 Tetracarbonyl[1,2-

ethanediylbis[ diphenylphosphine ]-P,P']vana­
date( 1-); Tetraethylammonium salt, in 
v -00108 

67204-49-3 Tetracarbonyl(triphenylphosphine)manganatc( 1-); 
K salt, in Mn-00 124 

67251-59-6 Tetracarbonyl(715-2,4-cyclopentadien-l-yl)molybde­
num( I+); Tetrafluoroboratc, in Mo-00022 

67407-28-7 Tricarbonyl(715-2,4-cyclopentadien-l-yl)­
(dimethylaminomethylene)vanadium, 
v -00044 

6 7 421-16-3 [JL( 71:716-Phenyl)] ( tricarbonylchromium )lithium, 
Cr-00054 

6 7 421-95-8 ( 715-2,4-Cyclopentadien-l-yl)[JL4-
[methanolato( 4- )-C:C:C:OI 1-
(nonacarbonyltricobalt)­
(tetracarbonylcobalt)titanium, Ti-00 140 

6 7 422-50-8 Tetrakis( 715-2,4-cyclopentadien-l-yl) bis[J.L4-
[methanolato( 4- )-C:C:C:O]-
bis( nonacarbonyl tricobal t)-JL-oxodi hafnium, 
Hf-00052 

67422-52-0 

67422-53-l 

67422-55-3 

67422-56-4 

67422-57-5 

67422-84-8 

67483-82-3 

67483-83-4 

67483-85-6 

67483-92-5 

67483-97-0 

67506-86-9 
67506-88-1 

67506-89-2 

67506-90-5 

67506-91-6 

67506-92-7 

67507-08-8 

67507-18-0 

67507-20-4 

67507-24-8 

67552-61-8 
67574-52-1 
67588-76-5 

67605-92-9 

67624-22-0 

67719-69-1 

67771-71-5 

67891-23-0 
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Tetrakis( 715-2,4-cyclopentadien-l-yl)bis[JL4-
[methanolato( 4-)-C:C:C:O]­
bis(nonacarbonyltricobalt)-!l-oxodizirconium, 
Zr-00113 

Bis( 715- 2,4-cyclopentadien-1-yl) bis [JL4-
[methanolato(4-)-C:C:C:O]]­
bis(nonacarbonyltricobalt)dizirconium, 
Zr-00102 

Bis( 715-2,4-cyclopentadien-1-yl)bis[JL4-
[methanolato( 4-)-C:C:C:O))-
bis( nonacarbonyltricobalt )dihafni u m, 
Hf-00045 

Chlorobis(715-2,4-cyclopentadien-l-yl) [!-14-
[methanolato( 4-)-C:C:C:O)]­
(nonacarbonyltricobalt)dihafnium, Hf-00026 

Chlorobis(715-2,4-cyclopentadien-1-yl) [JL4-

[methanolato(4- )-C:C:C:O]]­
(nonacarbonyltricobalt)zirconium, Zr-00060 

Bis[ (I ,2,3,4,4a,8a-71 )naphthalene I molybdenum, 
Mo-00114 

Bis( tetrahydrofuran )tris[ ( trimethylsil y I;,_ 
methyl]terbium, in Tb-00001 

Bis( tetrahydrofuran )tris [ ( trimethylsi ly I :1-
methyl]erbium, in Er-00008 

Tetrakis[(trimethylsilyl)methyl]yttrate( 1- ); Li salt, 
tetrakis-THF complex, in Y -00010 

Tris[bis(triethylsilyl)methyl]chloroytterbate( I-); Li 
salt, tetrakis-THF complex, in Yb-00025 

[ Bis( ethylthio )methylene] pentacarbonylchromium, 
Cr-00077 

Decamethylmanganocene, Mn-00 119 
Dichlorobis[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-l-yl]thorium, 
Th-00016 

Dichlorobis[( I ,2,3,4,5-71)-l ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]uranium, 
u -00038 

Dimethylbis[( l ,2,3,4,5-71)-l ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]thorium, 
Th-00020 

Chloro(methyl)bis[ ( l ,2,3,4,5-71)-l ,2,3,4,5-
pentamethyl-2,4-cyclopentadien- J -yl]uranium, 
u -00042 

Di-11-hydrodihydrotetrakis[ (I ,2,3,4,5-71 )-
1 ,2,3,4,5-pentamethyl-2,4-cyclopcntadien­
l-yl]dithorium, in Th-00017 

Bromotris(715-2,4-cyclopentadien- J -yl)uranium, 
u -00012 

Trichloro[( l ,2,3,4,5-71)-l-methyl-2,4-
cyclopentadien-l-yl]uranium; Bis-TH F com­
plex, in U -00003 

Trichloro( 715-2,4-cyclopcntadien-1-yl)­
bis(triphenylphosphine oxide-O)uranium, 
u -00078 

1-1-Carbonyltricarbonylbis( 715- 2,4-cyclopentadien­
J -yl)[!-1- [ l 'l '-(712:712- J ,2-
ethynediylbisbenzene ]]dimolybdl:num, 
Mo-00133 

Bis(cyclopentadienyl)methyloxoniobium, Nb-00020 
Bis[(716-phenyl)ferrocene]chromium, Cr-001 73 
Di-1-1-hydrodihydrotetrakis [ ( J ,2,3,4,5-71)-

J ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]diuranium, in U -00039 

Dimethyl his[ ( l ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien- 1-yl I uranium, 
u -00045 

Bis( tetrahydrofuran)tris[ ( trimethylsilyl)­
methyl]ytterbium, in Yb-00010 

1-1-Chlorobis( 715-cyclopentadieny I)-
( dimethylalumin urn)-11-met hy I encti ta ni urn, 
Ti-00066 

Tetrakis( 71 5-2,4-cyclopentadien-1-yl) bis [!1-
[ methylene( diphenylphosphinidcnio )­
methylidyne)]diuranium, U -00080 

( 715-2,4-Cyclopentadien-1-yl)-
tris( dimeth y lcarbamod it hioa to-S ,S ')ti tani urn, 
Ti-00077 



CAS Registry Number Index 

68033-40-9 Dicarbonyl( 714-1 ,3-cyclobutadiene )( 715-2,4-
cyclopentadien-1-y1)vanadium, V -00038 

68079-61-8 [71-[(2,3-71:2,3-71)-2-Butyne]]-
tetracarbonylbis( 715-2,4-cyclopentadien-1-

68088-94-8 
i)dimolybdenum, Mo-00 I 05 

Bis(71 -bcnzene)niobium, Nb-00024 
68182-14-9 Dichloro( 715-2,4-cyc1opentadien-1-yl)(phenylazo )ti-

tanium, Ti-00044 
68185-45-5 Dicarbonyl( 715-2,4-cyclopentadien-1-yl)-

(hexacarbonyldicobalt)[#L3-
(phenylmethylidyne))molybdenum, Mo-00111 

68349-04-2 Dicarbonyl(715-2,4-cyclopentadien-l-yl)( 713-6-
methylene-2,4-cyclohexadien-1-yl)tungsten, 
w -00091 

68520-37-6 Tetracarbonyl(di-#L-
carbonylhexacarbonyldiferrate )manga-
nate( 1-); Dis( triphenylphosphine )iminium 
salt, in Mn-00012 

68550-41-4 Tricarbonyl( 715-2,4-cyclopentadien-1-yl)molyb-
date(!-); Li salt, in Mo-00014 

68586-58-3 Hexacarbonylbis[(1,2,3,3a,7a-71)-1H-inden-l-yl]d-
itungsten, W -00138 

68586-68-5 Bis( cyclopentadienyl)hydropropenetantalum, 
Ta-00021 

68643-99-2 Tricarbonyl( 71s-2,4-cyclopentadien-l-yl)-
(hydrazine-N)molybdenum( 1 + ); Chloride, in 
Mo-00018 

68688-11-9 Tricarbonyl( 715-2,4-cyclopentadien-1-yl)vana-

68688-15-3 
date(2-); Di-Na salt, in V -00015 

Tricarbonyl(715_2,4-cyclopentadien-l-yl)methylva-
nadate(l-); Bis(triphenylphosphine)iminium 
salt, in V -00021 

68738-02-3 Tricarbonyl(715-2,4-cyclopentadien-1-yl)hydrovanad-
ate( 1-); Bis( triphenylphosphine )iminium salt, 
in V -00017 

68795-84-6 Tetracarbony1(dimethylcarbamodithioato-S,S')rhe-
nium, Re-00026 

68830-04-6 Bromotetracarbonyl(ferroceniumylmethylidyne)tu-
ngsten, W -00099 

68830-11-5 Pentacarbonyl( ethoxyferrocenylmethylene )molybde-
num, Mo-00103 

68830-12-6 Broniotetracarbonyl(ferrocenylmethylidyne)molyb-
denum; trans-form, in Mo-00085 

68830-17-1 Bromotetracarbony1(ferrocenylmethylidyne)chromi-
urn; trans-form, in Cr-00124 

68866-90-0 N ,N ,N-Trimethylmethanaminium( I+) pentacar-

68868-08-6 
bony1methyltungstate(l-), in W -00009 

Bis(acetonitrile )dicarbonyl ( 115-2,4-
cyclopentadien-1-yl)molybdenum( 1 +);Tetra-
phenylborate, in Mo-00054 

68868-91-7 Tetra-tert-butylytterbate(l-); Li salt, tri-THF com-
plex, in Yb-00017 

68868-92-8 Tetra-tert-butylsamarate(l-); Li salt, Tetra-THF 
complex, in Sm-00011 

68878-72-8 Bis( 715-2,4-cyclopentadien-1-yl) [2-
[(dimethylamino)methyl]phenyi-C,N]scan-
dium, Sc-00007 

68893-45-8 Tetra-tert-butylerbate(1-); Li salt, tetra-THF com-
p1ex, in Er-00013 

68927-82-2 Pentacarbonyl( cyano-C)tungstate( 1-), W -00012 
68927-89-9 (fi'-Benzene)tricarbonylrhenium(l + ), Re-00037 
68927-90-2 (fi'-Benzene)tricarbonylrhenium( 1 + ); Hexafluoro-

phosphate, in Re-00037 
68963-85-9 Bis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-

cyclopentadien-1-yl] bis [ ( trimethy lsi! yl )-
methyl]uranium, u -00068 

68963-89-3 Chloro[ ( 1 ,2,3,4,5-71 )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl] [ 1-(trimethylsilyl)-
ethenolato]thorium, Th-00025 

69005-92-1 Chlorotris(v-methylcyclopentadienyl)zirconium, 
Zr-00051 

69005-93-2 Chlorotris(1]-cyclopentadienyl)zirconium, Zr-00039 
69021-32-5 Bis[#L-(2-butene-2,3-diolato(2-)-0,0')-

tetrakis[(l,2,3,4,5-71)-I ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl) ditho-
rium, Th-00038 

69030-40-6 Iodotris(715-2,4-cyclopentadien-l-yl)uranium, 
u -00014 

69040-88-6 Bis[ ( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl] bis[ ( trimethylsilyl)-
methyl]thorium, Th-00031 

69109-78-0 

69120-57-6 

69276-81-9 

69289-49-2 

69302-77-8 

69377-30-6 

69439-84-5 

69517-43-7 

69517-44-8 

69526-48-3 

69552-43-8 

69593-26-6 

69593-37-9 

69621-06-3 

69662-01-7 

69793-83-5 

70083-62-4 

70083-76-0 

70197-13-6 
70388-23-7 

70445-59-9 

70585-10-3 

70605-18-4 

70616-56-7 

70616-59-0 

70634-77-4 

70675-84-2 

70756-51-3 

70844-68-7 

70969-30-1 

70969-31-2 

71000.84-5 

71110-90-2 

71163-80-9 
71163-81-0 

71191-42-9 
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Dibromobis( 715-2,4-cyclopentadien-1-yl)vanadium, 
v -00027 

( 715-2,4-Cyclopentadien-1-yl)­
iodonitrosyl(triphenylphosphine)manganese, 
Mn-00130 

Tetracarbonyltetrakis(cyclopentadienyl)tetravanad­
ium, V -00098 

[Bis( 715-2,4-cyclopentadien-1-yl)hydro[#L­
[methanolato(3-)-C:O)]bis[ ( 1 ,2,3,4,5-71)-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]zirconium, W -00153 

( 712- Benzyne )dimethyl[ (I ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]tanta­
lum, Ta-00033 

Tris( 715-2,4-cyclopentadien-1-yl)( thiocyanato-N)­
uranium; MeCN adduct, in U -00017 

Cyclopentadienyltrinitrosylvanadium( 1 + ); Hexaflu­
orophosphate, in V -00006 

Methyltris[ (hexamethyldisilyl)amino )thorium, 
Th-00013 

Methyltris[ (hexamethyldisilyl)amido )uranium, 
u -00032 

Tris( 715-2,4-cyclopentadien-1-yl)( thiocyanato-N)­
uranium, U -00017 

Bis(2,2-dimethylpropylidene)(2,4,6-
trimethylphenyl)bis(trimethylphosphine)tanta­
lum, Ta-00038 

Carbonylchlorobis( 715-2,4-cyclopentadien-1-yl)tanta­
lum, Ta-00013 

Tris( diethyl ether )methylphenylzirconium, 
Zr-00059 

Carbonyl( 71s-2,4-cyclopentadien-l-yl)­
formyl(nitrosyl)rhenium, Re-00025 

Bis(benzenethiolato )tetrakis( 715-2,4-
cyclopentadien-1-yi)-#L-OXodizirconium, 
Zr-00106 

Bis( 715-2,4-cyclopentadien-1-yl)bis(2,2-
dimethylpropyl)zirconium, Zr-00064 

Trichloro(2,2-dimethylpropylidene )-
bis( trimethylphosphine )tantalum, Ta-000 15 

Tetracarbonylbis( triphenylphosphine )manga-
nese( 1 + ); Hexafluorophosphate, in Mn-00140 

Methyltrioxorhenium, Re-0000 1 
Tetrakis[(trimethylsilyl)methyi]Iuteate(l-); Li salt, 

tetrakis(tetrahydrofuranate), in Lu-00015 
Fluorotris( 71s-2,4-cyclopentadien-1-yl)neptunium, 

Np-00002 
Tricarbonyl(2,3,4,5-71:9, 10-71-9-

methylenebicyclo[ 4.2.1) nona-2,4, 7 -triene )chr­
omium, Cr-00113 

Hexacarbonylbis[ (I ,2,3,4,5-71 )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]dichrom­
ium, Cr-00165 

Chlorobis( 715-2,4-cyclopentadien-1-yl)methylnio­
bium, Nb-00019 

Bis( cyclopentadienyl)methyl ( triethylphosphine) nio­
bium, Nb-00034 

Tetracarbonylbis[ ( 1 ,2,3,4,5-11)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]ditungst­
en, W -00143 

Bis( 115-2,4-cyclopentadien-1-yl)-
hydro( triphenylgermyl)tungsten, W -00148 

Trichloro[ (I ,2,3,4,5-11)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]titanium, Ti-00040 

Tetrakis( 115-2,4-cyclopentadien-1-yl)di-#(-methyldi­
thulium, in Tm-00003 

Dimethylbis[bis( trimethylsilyl)amido ]zirconium, 
Zr-00038 

Diethylbis[bis( trimethylsilyl)amido ]hafnium, 
Hf-00022 

Dimethylbis[bis( trimethylsilyl)amido) hafnium, 
Hf-00019 

Tetrakis[#L·(2-methoxyphenyi-C:O)]bis(2-
methoxyphenyi-C,O)dirhenium, Re-00090 

Decamethylmanganocenium, Mn-00 120 
Decamethylmanganocenium; Hexafluorophosphate, 

in Mn-00120 
Chlorobis( 115-2,4-cyclopentadien-1-yl)oxovanadium, 

v -00028 



71191-62-3 - 74587-36-3 

71191-62-3 ( Cyanomethyl) bis( 175- 2,4-cyclopentadien-1-y I)­
(1)2-ethene)tunsten( I+), W -00092 

71191-63-4 (Cyanomethyl)bis(1)5-2,4-cyclopentadien-l-yl)­
(1)2-ethene)tunsten(I + ); Hexafluorophosphate, 
in W -00092 

71341-42-9 (1)5-2,4-Cyclopentadien-l-yl)iodonitrosyl(!73_2-
propenyl)tungsten, W -00026 

71361-39-2 Bis[(I ,2,3,4,5,6-l))methylbenzene]-
( trimethylphosphine )hafnium, Hf-00023 

71361-41-6 Bis[(I,2,3,4,5,6-1))methylbenzene]­
(trimethylphosphine)zirconium, Zr-00046 

71411-08-0 Molybdenumcarbonyl( 1)5-2,4-cyclopentadien-1-yl)­
[~-(1):1)5-2,4-cyclopentadien-1-ylidene) ]tetra­
carbonylmanganese, Mn-00099 

71414-47-6 Tetrachloro[( 1,2,3,4,5-1))-1,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl] tanta­
!urn, Ta-00012 

71414-49-8 Dichloro( 172-ethene)( 1)5-J,2,3,4,5-pentamethyl-
2,4-cyclopentadien-l-yl)tantalum, Ta-000 18 

71414-58-9 Dichloro(2,2-dimethylpropylidene)[(l,2,3,4,5-1))-
1,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]tantalum, Ta-00028 

71427-99-1 Bis[~·(2-propanolato)]bis(2-propanolato)-
tetrakis(1)3-2-propenyl)diuranium, U -00056 

71486-19-6 (175-2,4-Cyclopentadien-1-yl) [~-( 1):1)5·2,4-
cyclopentadien-1-ylidene) ]hydrotetracarbonyl­
manganeserhenium, Re-00065 

71520-96-2 Bis(trimethylsilyl)acetyl-C,O)bis(l]5-2,4-
cyclopentadien-1-yl)methylzirconium, 
Zr-00058 

71743-66-3 l>l,ln;I,I,..-Bivanadocene, V -00084 
71763-22-9 (1)5-2,4-Cyclopentadien-1-yl)-

meth y leneni trosyl ( tri pheny I phosphine) r heni­
urn( I+); Tetrafluoroborate, in Re-00080 

71763-23-0 (1)5-2,4-Cyclopentadien-1-yl)­
methylenenitrosyl(triphenylphosphine)rheni­
urn( I+), Re-00080 

71763-35-4 [( 1,2,3,4,5-1))-1,2,3,4,5-Pentamethyl-2,4-
cyclopentadien-I-yl]tetramethyltantalum, 
Ta-00025 

71763-65-0 Carbonylbis(1)5-2,4-cyclopentadien-l-yl)­
(phosphorous trifluoride)hafnium, Hf-00010 

71776-21-1 Bis(1)5-2,4-cyclopentadien-l-yl)-
( 1,1 ,2,2,3,3,4,4-octaphenyl-1,4-
tetrasilanediyl)titanium, Ti-00153 

71794-95-1 Chlorobis(pentamethylcyclopentadienyl)uranium, 
u -00037 

71860-94-1 Trichloro(1)2-ethene)bis(trimethylphosphine )tanta­
lum, Ta-00008 

72108-52-2 Hydro[ (methylimino)methyl] bis[ (I ,2,3,4,5-1))-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]zirconium, Zr-00075 

721 08-53-3 Dimethylamidohydro(pentamethylcyclopentadienyl)­
zirconium, Zr-00078 

72125-82-7 Dimethylamidoiodobis(1)5-

pentamethylcyclopentadienyl)zirconium, 
Zr-00076 

72202-89-2 Dicarbonylbis(2-methyl-2-propanolato)­
bis(pyridine)molybdenum, Mo-00116 

72228-91-2 Heptacarbonyltris( cyclopentadienyl )triniobium, 
Nb-00042 

72286-69-2 Dimethyltetrakis(N -dimethylamino )ditungsten, 
w -00120 

72303-50-5 (Carbonothioyl)dicarbonyl(l]5-2,4-
cyclopentadien-1-yl)iodotungsten, W -00020 

72316-87-1 Bis(1)5-2,4-cyclopentadien-l-yl)( 172-ethene)rheni-
um(l + ), Re-00056 

72316-87-1 Bis( 1'/5-2,4-cyclopentadien-1-yl)( 1)2-ethene)rheni-
um( I+); Tetrafluoroborate, in Re-00056 

72348-00-6 Trichloro(2-methyl-1-phenyl-1-propenyl)titaf!ium, 
Ti-00036 

72415-82-8 Dicarbonyl[ (I ,2,3,4,5-1'/)-2,3,4,5-tetraphenyl-
1 H -arsol-1-yl] (triphenylphosphine)manga­
nese, Mn-00143 

72622-82-3 Pentacarbonyl(triphenylphosphine)vanadium, 
v -00095 

72827-54-4 Tricarbonylbis(diethylcarbamodithioato-S,S')tung­
sten, W -00086 

72894-62-3 

72932-64-0 

72932-65-1 

72953-59-4 

72982-57-1 

73153-05-6 

73394-64-6 

73448-06-3 

73448-07-4 

73449-72-6 

73449-73-7 

73587-39-0 

73597-12-3 

73652-04-7 

73682-46-9 
73740-63-3 
73752-27-9 

74042-79-8 

74042-81-2 

74191-17-6 

74282-44-3 

74282-45-4 

74282-46-5 

74282-48-7 

74365-56-3 

74380-49-7 

74380-92-0 

74380-93-1 

74380-94-2 

74468-66-9 

74481-90-6 

74507-60-1 

74587-36-3 

396 

CAS Registry Number Index 

Tetrakis(1)5-2,4-cyclopentadien-l-yl)-~-hydro[~­
[ (I ,2-1):2-1))-2-naphtha1enyl]]dizirconium, 
Zr-00103 

Tetrakis( 175-2,4-cyclopentadien-1-yl)-~-hydrodihy­
droditungsten(l + ), W -00130 

Tetrakis(l'/5-2,4-cyclopentadien-1-yl)-~-hydrodihy­
droditungsten(l +);Perchlorate, in W -00130 

Ch1orobis(1)5-2,4-cyclopentadien-l-yl)hydrohafnium, 
Hf-00007 

Bis(1)5-2,4-cyclopentadien-l-yl)­
bis(phenylethynyl)zirconium, Zr-00092 

I,JH:I',I"'-Bivanadocenium(2+); Bis(hexafluoro­
phosphate), in V -00085 

Tricarbonyldichloro( 1)5-2,4-cyclopentadien-1-yl)nio­
bium, Nb-00008 

Bis[w[2-methyl-2-propanaminato(2-) ]]bis[2-
methyl-2-propanaminato(2·-)] tetramethyldi­
molybdenum, Mo-00 117 

Bis[~- [2-methyl-2-propanaminato(2-) ]]bis[2-
methyl-2-propanaminato(2 --)] tetramethyld­
itungsten, W -00131 

Bis(1)5-2,4-cyclopentadien-1-yl)dimethylrhen­
ium( I+), Re-00057 

Bis(1)5-2,4-cyclopentadien-l-yl)dimethylrhen-
ium( I+); Hexafluorophosphate, in Re-00057 

Bis(1)5-cyclopentadien-1-yl)di-l H -pyrrol-1-ylzircon­
ium, Zr-00049 

Dichlorobis[ (I ,2,3,4,5-1))-pentamethyl-2,4-
cyclopentadien-1-yl]neodymate( 1-); Li salt, 
THF complex, in Nd-00008 

Dichloro( 118-I ,3,5, 7-cyclooctatetraene)thorium; Di-
THF complex, in Th-00001 

Hexabenzyltri-~-chlorotrirhenium, Re-00089 
Decacarbonyl-~-hydrodichromate( 1-), Cr-00067 
( 1)5-2,4-Cyclopentadien-1-yl) [ (I ,2,3,4,5,6-1'/)-

2,4,6-triphenylphosphorin]manganese, 
Mn-00135 

Bis(1)5-rert-butylcyclopentadienyl)-
[bis( trimethylsilyl) methyl]chlorozi rconi urn, 
Zr-00089 

[ Bis( trimethylsilyl )methyl]-
chlorobis[ (I ,2,3,4,5-1'/)-1-(trimethylsilyl)-
2,4-cyclopentadien-I-yl]zirconium, Zr-00083 

Tribromo[ (I ,2,3,3a,7a-11-l H -inden-1-yl]­
(triphenylphosphine oxide-O)uranium; THF 
adduct, in U -00063 

Bis(pentamethylcyclopentadienyl)europium; Com-
plex with 2Et20 + I THF, in Eu-00005 

Bis(pentamethylcyclopentadienyl)europium; THF 
complex, in Eu-00005 

Bis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl)ytterbium; THF complex, 
in Yb-00024 

Bis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl)ytterbium; Complex+ 
ITHF + 1/2 toluene, in Yb-00024 

Tetracarbonyl(triphenylphosphine)manganate( 1-); 
Tetramethylammonium salt, in Mn-00 124 

Chlorobis( 175-2,4-cyclopentadien-1-yl)-
[ ( diphenylphosphino )methyl] zirconium, 
Zr-00081 

Bis [ (2,3-1'/ )-2-butyne )carbonyl( 1'/5-2,4-
cyclopentadien-l-yl)molybdenum( I+); Hex­
afluorophosphate, in Mo-00083 

Bis [ (2,3-1) )-2-butyne ]carbonyl( 175-2,4-
cyclopentadien-1-yl)tungsten( I+), W -00095 

Bis[(2,3-l'/)·2-butyne]carbonyl(l'/s_2,4-
cyclopentadien-l-yl)tungsten( I+); Hexafluo­
rophosphate, in W -00095 

Tetracarbonyl [ (I ,2,5,6-11 )-1 ,3,5, 7-
cyclooctatetraene] tungsten, W -00069 

Bis(1)5-cyclopentadienyl)(2,6-di-tert-butyl-4-
methylphenoxy )titanium, Ti-00 128 

Bis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl)vanadium, V -00087 

Chloro(3,3-dimethyl-l-oxobutyl-C.O)-
bis[ (I ,2,3,4,5-1))-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]thorium, Th-00027 



CAS Registry Number Index 

74587-38-5 

74587-39-6 

74847-93-1 

74847-94-2 

74890-12-3 

74909-91-4 

74920-40-4 
74924-58-6 

74924-59-7 

74924-70-2 

74924-71-3 

74989-73-4 

75038-98-1 

75061-55-1 

75061-57-3 

75070-70-1 

75112-13-9 

75125-14-3 

75181-07-6 

75181-08-7 

75213-09-1 

75213-10-4 

75280-67-0 

75280-68-1 

75280-69-2 

75293-20-8 

75339-31-0 

75361-74-9 

75374-50-4 

75522-28-0 

75593-05-4 

Dichlorotetrakis[ (I ,2,3,4,5-1] )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-J-yl] [J.L­
(2,2,9 ,9-tetramethyl-4,5,6, 7-
decanetetrone-04 ,05 ,06 ,07) ]dithorium, 
Th-00039 

Chloro(2,2-dimethylpropyl)bis [ (I ,2,3,4,5-1])-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]thorium, Th-00026 

Bis(acetonitrile)-
carbonylchlorotris( dimethylphenylphosphine )­
technetium(2+), Tc-00011 

Bis(acetonitrile)-
carbonylchlorotris( dimeth y I pheny I phosphine)­
technetium(2+); Diperchlorate, in Tc-00011 

Carbonyl(IJ5·2,4-cyclopentadien-1-yl)­
iodo[ (I ,2,3,4-1])-1 ,2,3,4-
tetrakis( trifluoromethyl)cyclobutadiene] mo­
lybdenum, Mo-00078 

Bis('l5-2,4-cyclopentadien-1-yl)­
(isocyanomethane)propyltantalum, Ta-00027 

Tetrabenzylchlorotantalum, Ta-00039 
Acetonitrile( '15-2,4-cyclopentadien-1-yl)dinitrosyl­

chromium( I+), Cr-00035 
Acetonitrile('l5-2,4-cyclopentadien-l-yl)dinitrosyl­

chromium( I+); Hexafluorophosphate, in 
Cr-00035 

('15·2,4-Cyclopentadien-1-yl)-
[methoxy(methylamino)methylene]dinitrosyl­
chromium, Cr-00049 

(IJ5·2,4-Cyclopentadien-1-yl)­
[methoxy(methylamino)methylene]dinitrosyl­
chromium; Hexafluorophosphate, in Cr-00049 

(Carbonothioyl)dicarbonyl(l]5-2,4-
cyclopentadien-J-yl)tungstate(l-); Tetrabu­
t{lammonium salt, in W -00022 

Tris(71 -2,4-cyclopentadien-1-yl)gadolinium; THF 
adduct, in Gd-00004 

(Dimethyldiphenylgermane) bis [ tricarbonylchrom­
ium], Cr-00150 

Bis( 714-J ,3-butadiene) [I ,2-
ethanediylbis[ dimethyl phosphine]-P ,P'] titani­
um, Ti-00078 

Bis( '15-2,4-cyclopentadien-1-yl) [I ,2-
phenylenebis [methylene]] zirconium, Zr-00050 

Acetylpentacarbonylchromate( 1-); Tetramethylam­
monium salt, in Cr-00029 

[I ,3-Bis(methylene)-1 ,4-butanediyl]-
bis( I ,2,3,4,5-'1)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]zirconium, Zr-00095 

Trichloro[(l,2,3,4,5-I])-J ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]zirconium, Zr-00014 

Trichloro[ (I ,2,3,4,5-1] )-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]hafnium, Hf-00008 

Bis( 715-2,4-cyclopentadien-1-yl)(pentathio )zircon­
ium, Zr-00010 

Bis('ls-2,4-cyclopentadien-1-yl)(pentathio )hafnium, 
Hf-00006 

Pentacarbonyl(ethoxyruthenocenylmethylene)tung­
sten, W -00116 

Pentacarbonyl(ethoxyruthenocenylmethylene)mo­
lybdenum, Mo-00104 

Pentacarbonyl(ethoxyruthenocenylmethylene)chro­
mium, Cr-00144 

Bromotetracarbonyl(ruthenocenylmethylidyne)tung­
sten; trans-form, in W -00100 

Tricarbonyl( 715-2,4-cyclopentadien-1-yl)-
[ dicarbl>nyl( 'ls-2,4-cyclopentadien-1-yl )­
iron]chromium, Cr-00125 

Bis('l5-2,4-cyclopentadien-J-yl) [ (I ,2,3,4-'1)-
2,3-dimethyl-1 ,3-butadiene ]zirconium, 
Zr-00043 

( ~-1 ,3-Butadiene )bis( 715-2,4-cyclopentadien-1-
yl)zirconium; (s-trans)-form, in Zr-00033 

Dichloro( diphenylacetylene) [ (I ,2,3,4,5-71 )-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]tantalum, Ta-00037 

Dicarbonyl(774-2-methylene-J ,3-propanediyl)­
[( 1 ,2,3,4,5-71)-1 ,2,3,4,5-pcntamethyl-2,4-
cyclopentadien-1-yl]molybdenum(J + ), 
Mo-00096 

75593-06-5 

75663-08-0 

75663-08-0 

75673-89-1 

75799-47-2 

75826-53-8 

75857-12-4 

75861-70-0 

75899-98-8 

76083-35-7 

76096-93-0 

76096-94-1 

76124-85-1 

76137-73-0 

76173-79-0 

76206-86-5 

76206-88-7 

76206-90-1 

76206-92-3 

76206-94-5 

76207-05-1 

76207-08-4 

76207-09-5 

76207-10-8 

76207-11-9 

76207-12-0 

76207-13-1 

76262-42-5 

76309-27-8 

76346-28-6 

76565-26-9 

76565-28-1 

76565-30-5 

76565-31-6 

397 

74587-38-5- 76565-31-6 

Dicarbonyl( 774- 2-methylene-1 ,3-propanediyl)-
[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]molybdenum(l +);Tetra­
fluoroborate, in Mo-00096 

Dimethyl his[ (I ,2,3,4,5-'1)-J-(2-methylbutyl)-
2,4-cyclopentadien-1-yl]zirconium, Zr-00077 

Dimethyl his[ (I ,2,3,4,5-71 )-1-(2-methylbutyl)-
2,4-cyclopentadien-J-yl]zirconium; (S ,S)­
form, in Zr-00077 

Bis(l)·tert-butylcyclopentadienyl)­
bis(phenylthiolato)hafnium, Hf-00046 

Chlorobis( 'Is_ 2,4-cyclopentadien-1-yl)­
(trimethylsilyl)titanium, Ti-00067 

Bis[ ( 1]6-phenyl)ferrocene]chromium(J + ); Iodide, in 
Cr-00174 

Chi oro[ I ,3-propanediylbis( 'Is_ 2,4-
cyclopentadien-1-ylidene) ]lanthanum, 
La-00003 

Chloro[ I ,3-propanediylbis(l)s-2,4-
cyclopentadien-1-ylidene) ]cerium, Ce-00002 

Carbonyl(l]5-2,4-cyclopentadien-1-yl) [I ,2-
ethanediylbis( dimethylphosphine) ]-P ,P']­
( ( 4-methylphenyl)oxoethenyl] tungsten, 
w -00135 

Bis( 1]5-2,4-cyclopentadien-1-yl)-
bis( trimethylphosphite )titanium, Ti-00092 

Dicarbonyl( '15-2,4-cyclopentadien-1-yl)-
[ (triphenylsilyl)methylidyne]rhenium( I+), 
Re-00081 

Dicarbonyl( 775-2,4-cyclopentadien-1-yl)-
[ (triphenylsilyl)methylidyne]rhenium( I+); 
Tetrafluoroborate, in Re-00081 

Bis('l5-2,4-cyclopentadien-J-yl)-w 
oxotetrakis(2,4-pentanedionato-O,O')dihaf­
nium, Hf-00047 

Bis[ (I ,2,3,4,5-1])-1-methyl-2,4-cyclopentadien-
1-yl]ytterbium; THF complex, in Yb-00009 

Bis(2,4-cyclopentadien-I-yl)( 772-C ,0-
diphenylketene)vanadium, V -00097 

Hexamethylpraesodymate(3-); Tris[(tetramethy­
lethylenediamine)lithium] salt, in Pr-00001 

Hexamethylneodymate(3-); Tris[ (tetramethylethy­
lenediamine)lithium] salt, in Nd-00001 

Hexamethylsamarate(3-); Tris[ (tetramethylethy­
lenediamine)lithium] salt, in Sm-00002 

Hexamethylthulate(3-); Tris[ (tetramethylethylen­
ediamine)lithium] salt, in Tm-00001 

Hexamethylytterbate(3-); Tris[ (tetramethylethy­
lenediamine)lithium] salt, in Yb-00002 

Bis( 1]5_ 2,4-cyclopentadien-1-yl)methyllutetium; 
THF complex, in Lu-00006 

tert-Butylbis(715-cyclopentadienyl)lutetium, 
Lu-00010 

Bis( 715-2,4-cyclopentadien-J-yl)(2,2-
dimethylpropyl)lutetium, Lu-000 14 

Bis('l5-2,4-cyclopentadien-J-yl)­
[(trimethylsilyl)methyl]lutetium; THF com­
plex, in Lu-00011 

Benzylbis('l5.2,4-cyclopentadienyl)lutetium; THF 
complex, in Lu-00016 

Bis( 715-2,4-cyclopentadien-1-yl)( 4-methylphenyl)lu­
tetium; THF complex, in Lu-00017 

Di-wchlorotetrakis( 715-2,4-cyclopentadien-1-yl)dilu­
tetium, in Lu-00004 

[ Bis( methylthio )methylene] pentacarbonyltungsten, 
w -00025 

Pentacarbonyliodochromate( 1-); Methyltriphenyl­
phosphonium salt, in Cr-00007 

Pentacarbonyl(diphenylmethylene)molybdenum, 
Mo-00101 

Tetrakis(3,3-dimethyl-1-butynyl)erbate( 1-); Li salt, 
THF complex, in Er-00016 

Tetrakis(3,3-dimethyl-l-butynyl)samarate(J-); Li 
salt, THF complex, in Sm-00015 

Tetrakis(3,3-dimethyl-J-butynyl)lutetate( 1-); Li 
salt, THF complex, in Lu-00020 

Tetrakis( I ,2,3,4,5-77-1-methyl-2,4-
cyclopentadien-J-yl)bis[!L-3,3-dimethyl-1-
butyn-1-yl)diytterbium, Yb-00035 



76603-92-4- 79135-11-8 

7 6603-92-4 Dichloro(2,2-dimethylpropylidene )­
oxobis( trimethylphosphine )tungsten, 
w -00068 

. 76642-46-1 Chloromethylidynetetrakis( trimethylphosphine )tu-
ngsten, W -00088 

76671-79-9 [~-(Acetyl-C:O)) [~-(772-carbonyl)) [carbonyl(775-
2,4-cyclopentadien-l-yl)molydenum] bis(775-
2,4-cyclopentadien-l-yl)zirconium, Mo-00 I 07 

767 47-86-9 Bis(2,4-cyclopentadien-l-yl)(3,3-
dimethylbutynyl)erbium, Er-000 12 

76772-61-7 Chlorobis(775-2,4-cyclopentadien-1-yl)-
( trimethylsilyl)zirconium, Zr-00030 

76791-31-6 ( 775-2,4-Cyclopentadien-1-yl) [ (I ,2-77)-l ,2-
diphenylethenyl]bis(trimethylphosphite-P)­
molybdenum, Mo-00129 

76830-38-1 Dicarbonylbis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl) hafnium, 
Hf-00036 

76933-95-4 Bis(775-2,4-cyclopentadien-l-yl) [I ,2-
phenylenebis [ ( trimethylsilyl)methylene )) zir­
conium, Zr-00086 

76933-96-5 Bis(775-2,4-cyclopentadien-1-yl)[ I ,2-
phenylenebis [ ( trimethylsilyl )methylene]) haf­
nium, Hf-00040 

76992-41-1 (2,2-Dimethylpropylidene )tris(2-methyl-2-
propanolato)tantalum, Ta-00032 

77001-15-1 (Acetyl-C,O)chlorobis(775-2,4-cyclopentadien-1-
yl)zirconium, Zr-00022 

77026-98-3 Benzylidenetrichlorobis( trimethylphosphine )tanta­
!urn, Ta-00023 

77089-97-5 Chlorobis( 775-2,4-cyclopentadien-1-yl) [ 1-
( dimethylalumino )-2-methyl-1-pentenyl) zir­
conium, Zr-00052 

77260-81-2 Chloro( diethylamino )­
bis(pentamethylcyclopentadienyl)thorium, 
Th-00022 

77260-83-4 Chloro( diethylamino)-
bis(pentamethylcyclopentadienyl)uranium, 
u -00054 

77260-84-5 Chloro(dimethylamino)­
bis(pentamethylcyclopentadienyl)thorium, 
Th-00019 

77260-85-6 Bis( dimethylamino )-
bis(pentamethylcyclopentadienyl)uranium, 
u -00055 

77260-87-8 Methyi(N-methylmethanaminato )his[ ( 1 ,2,3,4,5-1] )-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]thorium, Th-00021 

77260-90-3 Chloro[(diethylamino)carbonyl-C,O)-
bis[( I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl)thorium, Th-00024 

77260-96-9 Bis [ ( dimethylamino )carbonyl-C,O]bis [ ( 1 ,2,3,4,5-
77)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]uranium, U -00060 

77299-51-5 (1]5-2,4-Cyclopentadien-1-yl)bis[ 1,2-
ethanediylbis [ dimethylphosphine ]-P,P') nio­
bium, Nb-00035 

77 357-85-8 Tris( 1]5-2,4-cyclopentadien-1-yl)-
[ ( dimethylphenyl phosphoranylidene )methyl))­
uranium, U -00051 

77 357-86-9 I> Tris( 775-2,4-cyclopentadien-1-yl)­
(methyldiphenylphosphoranylidenemethyl)­
uranium, U -00069 

77357-87-0 (1]5-2,4-Cyclopentadien-1-yl)-
tris [ ( diphenylphosphinidenio )­
bis(methylene)]uranium, U -00079 

77424-05-6 Tricarbonyltri-~-hydro(nonacarbonyldi-~­
hydrotriosmium)rhenium, Re-00049 

77 431-02-8 Bis( dimethylamino )­
bis(pentamethylcyclopentadienyl)thorium, 
Th-00023 

77 507-86-9 Bis( 775-2,4-cyclopentadien-1-yl) bis(N­
methylmethanaminato)uranium, U -00011 

77 507-88-1 Bis( 775-2,4-cyclopentadien-1-yl)bis(N-
phenylbenzenaminato)uranium, U -00073 

77674-18-1 Tetrakis(775-2,4-cyclopentadien-l-yl)bis(2-
methylphenyl)-woxodizirconium, Zr-00 I 08 

77827-07-7 Pentacarbonyl(cyano-C)tungstate( 1-); Tetraethyl­
ammonium salt, in W -00012 

CAS Registry Number Index 

77841-33-9 (Benzoyl-C,O)chlorobis[(l ,2,3,4,5-q)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]uranium, 
u -00064 

78064-4 7-8 Chlorobis[ (I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]ytterbium; THF com­
plex, in Yb-00021 

78064-54-7 Di-~·chloro( dichloroaluminum)bis[ (I ,2,3,4,5-1] )-
1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadienyl]ytterbium, Yb-00020 

7806 7-94-4 Dichloro(2,2-dimethylpropyl) [ (I ,2,3,4,5-77 )-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl)(trimethylphosphine)zirconium, Zr-00055 

78067-96-6 Tris(2,2-dimethylpropyl) [ (I ,2,3,4,5-77)-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]zirconium, Zr-00090 

78091-05-1 [(2,3-77)-2-Butyne) [(I ,2,3,3a,7a-77)-IH-inden-l-
yl] bis(trimethylphosphine )molybdenum( I+), 
Mo-00109 

78091-06-2 [(2,3-77)-2-Butyne) [(I ,2,3,3a,7a-77)-J H-inden-1-
yl]bis(trimethylphosphine)molybdenum( I+); 
Tetrafluoroborate, in Mo-00 I 09 

78128-00-4 Diiodobis[( I ,2,3,4,5-77)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl) ytterbate( I-); Li salt, 
in Yb-00023 

78128-04-8 Dichlorobis[(l,2,3,4,5-77)-l ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]ytter­
bate( 1-); Li salt, his (Et20l complex, in 
Yb-00022 

78128-08-2 Dichlorobis[ (I ,2,3,4,5-1])-1-
(methyldiphenylsilyl)-2,4-cyclopentadien-
1-yl)ytterbate(l-); Li salt, bis(diethyl ether) 
complex, in Yb-00034 

78128-20-8 Dichlorobis[ (I ,2,3,4,5-77 )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yl]ytter­
bate( 1-); Li salt, tetramethylethylenediamine 
complex, in Yb-00022 

78163-63-0 Tribenzyl(77·Cyclopentadienyl)zirconium, Zr-00094 
78 205-96-6 Chlorobis( 775-2,4-cyclopentadien··l-yl)­

[(trimethylsilyl)methyl]hafnium, Hf-00017 
78251-20-4 Tetrachloro( I, 1-dimethylpropylidyne)tungsten( 1-); 

Tetraethylammonium salt, in W -00004 
78251-21-5 Trichloro( 1,1-dimethylpropylidyne)-

( triethylphosphine oxide-O)tungsten, 
w -00067 

78379-40-5 Bis[( I ,2,3,4,5,6-77)methylbenzene]-
bis( trimethylstannyl) hafnium, Hf-00029 

78379-41-6 Bis[( I ,2,3,4,5,6-77)-methylbenzene]-
bis( trimethylstannyl)zirconium, Zr-0006 7 

78577-75-0 Chlorobis(:J5-2,4-cyclopentadien-l-yl)-
( triphenylphosphonium 1]- methyl ide )lutetium, 
Lu-00022 

78599-84-5 Chlorotris[( I ,2,3,3a, 7a-77)-l ,4, 7-trimethyl-1 H­
inden-1-yl)thorium, Th-00037 

78599-85-6 Chlorotris[ ( 1 ,2,3,3a, 7 a-1))-1 ,4,7 -trimethyl-1 H­
inden-1-yl]uranium, U -00076 

78607-84-8 (Aceta to-O) [ (I ,2,3,4,5-77)-methylbenzene) ( 773-2-
propenyl)tungsten, W -00077 

78683-33-7 tert- Butylbis( 775-cyclopentadienyl)erbium; THF 
complex, in Er-00009 

78789-95-4 Bis(benzeneselenolato)bis(775-2.4-
cyclopentadien-l-yl)hafnium, Hf-00035 

78833-68-8 Dicarbonyl( 775-2,4-cyclopentadien-1-yl)­
bis(triphenylphosphine)molybdenum( I+); 
Tetrafluoroborate, in Mo-00143 

78937-14-1 I>Pentacarbonylvanadate(3-); Tri-K salt, in V -00008 
78937-16-3 Amminepentacarbonylvanadate( 1-); Tetrapheny­

larsonium salt, in V -00001 
78954-02-6 Pentacarbonyl(2-isocyano-2-methylpropane)vana­

date(l- ); Tetraethylammonium salt, in 
v -00025 

79063-52-8 Tetrakis( 775-2,4-cyclopentadien-1-yl)protactinium, 
Pa-00002 

79102-83-3 Bis[ (776-phenyl)ferrocene]chromium(l +);Tetra­
phenylborate, in Cr-00174 

79135-08-3 Tetracarbonyl(triisopropylphosphine)tungstate(2- ), 
w -00087 

79135-09-4 Tetracarbonyl(triphenylstannane)­
(triiisopropylphosphine)tungstate( 1-); Li salt, 
in W -00152 

79135-11-8 Tetracarbonyl(triphenylstannane)­
(triiisopropylphosphine)tungstate( I-); Tetra­
ethylammonium salt, in W -00152 

398 



CAS Registry Number Index 

79194-27-7 

79255-ll-1 

79292-30-1 

79301-20-5 

79372-14-8 

79391-56-3 

79391-57-4 

79391-58-5 

79503-47-2 

79533-62-3 

79643~31-5 

79643-33-7 

79716-32-8 

79739-15-4 

79847-76-0 

79932-08-4 

80049-78-1 

80145-92-2 

80287-59-8 
80410-05-5 

80410-09-9 

80410-12-4 

80432-28-6 

80432-35-5 

8os'o2-52-9 

80602-96-6 

80642-67-7 

80658-44-2 

80679-14-7 

80679-48-7 

80679-49-8 

80737-39-9 

[Dis( trimethylsilyl )methyl] bis( 715-2,4-
cyclopentadien-1-yl)phenylzirconium, 
Zr-00082 

[ (Acetonitrile)decacarbonyl-!L-hydrotriosmium ]pen­
tacarbonylrhenium, Re-0007 4 

Dis( 7J5·2,4-cyclopentadien-l-yl)­
hydro(tetrahydrofuran)lutetium, in Lu-00005 

Chloro(methyl)bis[ ( 1 ,2,3,4,5-7} )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl]thorium, 
Th-00018 

Dis[ ( 1 ,2,3,4,5-7} )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]samarium; Dis-THF com­
plex, in Sm-00012 

Tricarbonyl( 7J6·octamethylnaphthalene )chromium, 
Cr-00154 

Tricarbonyl( 7}6-octamethylnaphthalene )molybde­
num, Mo-00118 

Tricarbonyl( 7}6-octamethylnaphthalene )tungsten, 
w -00134 

Dis(7J5-2,4-cyclopentadien-l-yl)(2,2-dimethyl-l­
oxopropyl-C,O)lutetium, Lu-00013 

Tris( 7J5·2,4-cyclopentadien-l-yl)lanthanum; THF 
adduct, in La-00004 

Pentacarbonyl[ (2,3-diphenyl-2-cyclopropen-1-yl) 1-
carbonylrhenium, Re-00078 

Pentacarbonyl( 1 ,2-diphenyl-2-cyclopropen-1-yl)rhe­
nium, Re-00077 

Tetrakis( ~-2,4-cyclopentadien-1-y1) [!L-
(2,2, 7, 7-tetramethy1-3,4,5,6-
octanetetrone-03 ,05:04,06) 1dilutetium, 
Lu-00024 

Dis[!L- [ ( 1-7}:2,3-7})-2-propenyl) 1 bis( 713-2-
propenyl)dimolybdenum, Mo-00072 

Dis [ ( 1 ,2,3,4,5-7})-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-l-y11diphenylzirconium, 
Zr-00107 

Hydrobis[ ( 1 ,2,3,4,5-7})-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-l-yl](2,2,4,4-
tetramethy1-3-pentanolato)thorium, Th-00032 

Decacarbonyl(jL-dipheny1phosphido )ditungs­
tate(l-), W -00136 

Methylbis[ (I ,2,3,4,5-7})-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-l-yl11utetium; Et20 com­
plex, in Lu-00019 

Dicyclopentenourangcene, U -00044 
Tris( 7}5-2,4-cyclopentadien-1-yl)methylthorium, 

Th-00010 
Tris( 7J5·2,4-cyclopentadien-l-yl)( 1-

methylpropyl)uranium, U -00030 
lodotris( 7J5·2,4-cyclopentadien-l-yl)thorium, 

Th-00007 
Tetracarbonyl[ ( 1 ,2,3,4,5-7} )-1 ,2,3,4,5-

pentamethyl-2,4-cyclopentadien-l-yl1 niobium, 
Nb-00030 

Tetrachloro[ ( 1 ,l,3,4,5-7J )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl1 niobium, 
Nb-00016 

Tris[ ( 1 ,2,3,4,5-7})-2,4-dimethyl-2,4-
pentadienyl1neodymium, Nd-00009 

[ 1,2-Ethanediylbis( dimethylphosphine )-P ,P'1-
hydrobis [ ( 1 ,2,3,4,5-7} )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl1 uranium, 
u -00061 

tert-Buty1bis(methy1cyclopentadieny1)yttrium; THF 
complex, in Y -00008 

Di-jL-hydrotetrakis[ ( 1 ,2,3,4,5-7} )-!-methyl-2,4-
cyclopentadien-l-yl1 bis( tetrahydrofuran)di­
ttrium, Y -00015 

Dis( 7J -2,4-cyclopentadien-1-yl)( 7J2_ 
diethyldiazomalonate-N ,N')vanadium, 
v -00080 

Dis( acetonitrile) bis( 715-pentamethyl-2,4-
cyclopentadien-1-yl)vanadium( I+); Hexafluo­
rophosphate, in V -00101 

Dicarbonylbis[ ( 1 ,2,3,4,5-7})-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl1vanadi­
um(l + ); Hexafluorophosphate, in V -00093 

Dis( 7}5-2,4-cyclopentadien-1-yl)( 7}2-C,O-
formaldehyde)vanadium, V -00045 

80758-23-2 

80795-37-5 

80878-91-7 

80952-45-0 

80952-46-1 

81033-04-7 

81276-69-9 

81276-72-4 

81277-17-0 

81277-18-1 

81293-74-5 

81388-97-8 

81496-90-4 

81507-33-7 

81507-53-1 

81507-56-4 

81536-99-4 

81703-54-0 

81831-31-4 

81831-32-5 

82293-70-7 

82293-72-9 

82293-73-0 

823ll-89-5 

82511-71-5 

82511-72-6 

82511-73-7 

82511-74-8 

82963-77-7 

82963-81-3 
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79194-27-7 - 82963-81-3 

[w( Carbonyi-C,O) 1 bis [ (I ,2,3,4,5-7})-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl1-
(tricarbonylcobalt)ytterbium; THF adduct, in 
Yb-00026 

wChlorohexakis( 715-2,4-cyclopentadien-l-yl)di­
!L"hYdro-!L3·hydrotrierbate(l-); Li salt, tetra­
THF complex, in Er-00017 

Tetrakis[!L3-( carbonyi-C,C,O) 1-
(heptacarbonyltriiron )tetrakis [ (I ,2,3,4,5-
71 )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]diytterbium, Yb-00036 

Dicarbonyl( 715-2,4-cyclopentadien-1-yl)dihydrorhen­
ium, Re-00028 

Dicarbonyl( 7J5·2,4-cyclopentadien-l-yl)dimethylrhe­
nium, Re-00039 

Chlorotris( 7}5-2,4-cyclopentadien-1-yl)plutonium, 
Pu-00001 

Dis[ (I ,2,3,4,5-7} )-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yl]­
diethylcarbamodithioato-S ,S' -ytterbium, 
Yb-00027 

Dis[ (I ,2,3,4,5-7J)·l ,2,3,4,5-pentamethyl-2,4-
cyclopentadienyl1 bis(pyridine )ytterbium, 
Yb-00031 

Dichlorobis[ (I ,2,3,4,5-7} )-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-l-yl1 (I H­
pyrazole-N2)uranium, U -00050 

Chlorobis[ (I ,2,3,4,5-7})-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-l-yl)( IH -pyrazolato­
N1 ,N2)uranium, U -00049 

Dis[ (I ,2,3,4,5-7})-1 ,2,3,4,5-pentamethyl-2,4-
cyclo~ntadien-l-yl1bis( IH-pyrazolato­
N1 ,N )uranium, U -00059 

Tris( 7}5-2,4-cyclopentadien-1-yl)-
[ (methyldiphenylphosphoranylidene )acetyl1-
uranium, U -00070 

(Dibenzyldimethylstannane )bis [ tricarbonylchrom­
ium1, Cr-00158 

Dichlorobis[ (I ,2,3,4,5-7} )-1 ,3-
bis( trimethylsilyl)-2,4-cyclopentadien-1-
yl]neodymate(l-); Li salt, Dis-THF complex, 
in Nd-00010 

Dis[ I ,3-bis( trimethylsilyl)cyclopentadienyl1chloros­
candium; Dimer, in Sc-00010 

Dis [I ,3-bis( trimethylsilyl)cyclopentadienyl)chlo­
ropraesodymium, Pr-00006 

Tetrakis[(l ,2,3,4,5-7})-1 ,3-
bis( trimethylsilylmethyl )-2,4-
cyclopentadien-1-yl]di-wchlorodiytterbium, in 
Yb-00029 

Dichloro( 715-2,4-cyclopentadien-1-yl)erbium; Tris­
THF adduct, in Er-00001 

Amminepentacarbonylvanadate( 1-); Na salt, in 
v -00001 

Amminepentacarbonylvanadate( 1-); Dis(triphenyl­
phos~hine)iminium salt, in V -00001 

Dutylbis(7J -2,4-cyclopentadien-1-yl)lutetium; THF 
complex, in Lu-00009 

Dis(7J5-2,4-cyclopentadien-1-yl)­
[(trimethylsilyl)methyl]ytterbium; THF com­
J>lex, in Yb-00011 

Bis(7J -2,4-cyclopentadien-1-yl)­
J<trimethylsilyl)methyl)samarium, Sm-00008 

Dis(7J -2,4-cyclopentadien-l-yl)­
[(trimethylsilyl)methyl1erbium; THF complex, 
in Er-00010 

[ (I ,2,3,4,5-7} )-1 ,2,3,4,5-Pentamethyl-2,4-
cyclopentadien-1-yl]trichlorothorium; Dis­
THF complex, in Th-00002 

[(I ,2,3,4,5-7} )-1 ,2,3,4,5-Pentamethyl-2,4-
cyclopentadienyl]trichlorouranium; Dis-THF 
complex, in U -00008 

Tribenzyl(pentamethylcyclopentadienyl)thorium, 
Th-00036 

Tribenzyl(pentamethylcyclopentadienyl)uranium, 
u -00072 

Bis( 714-1 ,3-butadiene )( trimethyl phosphite )manga­
nese, Mn-00070 

Bis( 714-l ,3-butadiene )(trim ethyl phosphite )manga­
nate( 1-); Tetrabutylammonium salt, in 
Mn-00069 



83243-22-5- 87450-50-8 

83 243-22-5 1!-Chloro-1!3-chlorotetrakis( 715-2,4-
cyclopentadien-1-yl)trihydro[ I, I'-
oxybis[ ethane ]]aluminumdiyttrium, Y -00014 

83350-15-6 1!-Carbonylpentacarbonyl( 715-2,4-
cyclopentadienyl)iron-1!-methylenemanganese, 
Mn-00079 

83378-77-2 Dicarbonylnitrosyl(714-
tetraphenylcyclobutadiene )manganese, 
Mn-00136 

83463-59-6 Hydridobis[(l ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yllluteti urn, L u -000 18 

84254-54-6 [Bis( I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-2,4-
cyclopentadien-1-yll-
[bis( dimethylphosphino )methane I chloroytter­
bium, Yb-00028 

84474-41-9 Di-lL-carbonyl [1!4-( 712-carbonyl-C:C:C) I [1!­
carbonylbis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-
pentamethyl-2,4-cyclopentadien-1-yll­
dicobalt]bis( 715-2,4-cyclopentadien-1-yl)dimo­
lybdenum, Mo-00141 

84582-80-9 ( 718-l ,3,5,7-Cyclooctatetraene )-
( trimethylsilylmethyl) bis( tetrahydrof uran )lu­
tetium, in Lu-00007 

84623-27-8 Chlorobis[ (I ,2,3,4,5-71)-l-methyl-2,4-
cyclopentadien-1-yllsamarium; THF adduct, 
in Sm-00006 

84642-15-9 Bis[!!-(3,3-dimethyl-l-butyn-1-yl) 1-
tetrakis( I ,2,3,4,5-71-l-methyl-2,4-
cyclopentadien-1-yl)disamarium, Sm-000 18 

84850-68-0 Octacarbonyl-!!-dihydrodimolybdate(2- ); Tetraeth­
ylammonium salt, in Mo-00009 

400 

CAS Registry Number Index 

84850-72-6 Octacarbonyl-wdihydrodichromate(2-); Bis­
(tetraethylammonium) salt, in Cr-00037 

84895-68-1 Tris(2-methyl-l-propenyl)[( I ,2,3,4,5-71)-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]uranium, U -00046 

84895-69-2 [ (I ,2,3,4,5-71)-1 ,2,3,4,5-Pentamethyl-2,4-
cyclopentadien-1-yl) ]tris(2-propenyl)uranium, 
u -00031 

85962-87-4 Methylbis[( I ,2,3,4,5-71)-1 ,2,3,4,5··pentamethyl-
2,4-cyclopentadien-l-yl)lutetium, Lu-00019 

86528-31-6 Bis-wtert-butylformimidoyltetrakis[( I ,2,3,4,5-
71)-1-methyl-2,4-cyclopentadien-1-yl]diyt­
trium, Y -00016 

86543-76-2 Chloro[ 1-hydroxy-4,4-dimethyl-1-
( trimethylphosphoranylidene )-2-
pentanonato-O,O']bis [ (I ,2,3,4,5-71)-
1 ,2,3,4,5-pentamethyl-2,4-cyclopentadien-
1-yl]thorium, Th-00034 

8 7136-56-9 Methylbis[ (I ,2,3,4,5-71)-1 ,2,3,4,5-pentamethyl-
2,4-cyclopentadien-1-yl]yttrium, Y -00012 

87145-50-4 Dicarbonyl( 715-2,4-cyclopentadien-1-yl)tetramethy­
lenerhenium, Re-00045 

87145-51-5 Dicarbonyl(715-2,4-cyclopentadien-1-yl)hydrorhe­
nate( 1-); K salt, in Re-00027 

87145-52-6 Dicarbonyl(715-2,4-cyclopentadien-l-yl)hydrorhe­
nate( 1-); Tetraethylammonium salt, in 
Re-00027 

87 450-50-8 Bis[ I ,2-ethanediylbis[ dimethyl phosphine IJ-P,P']­
dimethylmanganese, Mn-00095 




