
EDITORS-IN-CHIEF

Alan R. Katritzky, FRS, University of Florida, Gainesville, FL, USA

Charles W. Rees, CBE, FRS, Imperial College of Science, Technology and Medicine, London, UK

Eric F. V. Scriven, Reilly Industries, Inc., Indianapolis, IN, USA

Copyright ª 1996 Elsevier Ltd. Comprehensive Heterocyclic Chemistry II



Volume Editors

Volume 1A: Three-membered Rings, with all Fused Systems containing Three-membered
Rings
Albert Padwa, Emory University, Atlanta, GA, USA

Volume 1B: Four-membered Rings, with all Fused Systems containing Four-membered
Rings
Albert Padwa, Emory University, Atlanta, GA, USA

Volume 2: Five-membered Rings with One Heteroatom and Fused Carbocyclic Derivatives
Clive W. Bird, King’s College London, UK

Volume 3: Five-membered Rings with Two Heteroatoms and Fused Carbocyclic
Derivatives
Ichiro Shinkai, Merck Research Laboratories, Rahway, NJ, USA

Volume 4: Five-membered Rings with More than Two Heteroatoms and Fused Carbocyclic
Derivatives
Richard C. Storr, University of Liverpool, UK

Volume 5: Six-membered Rings with One Heteroatom and Fused Carbocyclic
Derivatives
Alexander McKillop, University of East Anglia, Norwich, UK

Volume 6: Six-membered Rings with Two or More Heteroatoms and Fused Carbocyclic
Derivatives
A. J. Boulton, University of East Anglia, Norwich, UK

Volume 7: Fused Five- and Six-membered Rings without Ring Junction Heteroatoms
Christopher A. Ramsden, Keele University, UK

Volume 8: Fused Five- and Six-membered Rings with Ring Junction Heteroatoms
Gurnos Jones, Keele University, UK

Volume 9: Seven-membered and Larger Rings and Fused Derivatives
George R. Newkome, University of South Florida, Tampa, FL, USA

Copyright ª 1996 Elsevier Ltd. Comprehensive Heterocyclic Chemistry II



Explanation of the Reference 
System 

Throughout this work, references are designated by a number-lettering code of which the first two 
numbers denote tens and units of the year of publication, the next one to three letters denote the journal, 
and the final numbers denote the page. This code appears in the text each time a reference is quoted; the 
advantages of this system are outlined in the Introduction. The system has been used previously in the 
first edition of Comprehensive Heterocyclic Chemistry, eds A. R. Katritzky and C. W. Rees, Pergamon, 
Oxford, 1984 and is based on that used in the following two monographs: (a) A. R. Katritzky and J. M. 
Lagowski, "Chemistry of the Heterocyclic N-Oxides," Academic Press, New York, 1971; (b) J. Elguero, 
C. Marzin, A. R. Katritzky and P. Linda, "The Tautomerism of Heterocycles," in "Advances in 
Heterocyclic Chemistry," Supplement 1, Academic Press, New York, 1976. 

The following additional notes apply: 
1. A list of journal codes in alphabetical order, together with the journals to which they refer, is given 

immediately following these notes. Journal names are abbreviated throughout using the CASSI 
(Chemical Abstracts Service Source Index) system. 

2. Each volume contains all the references cited in that volume; no separate lists are given for 
individual chapters. 

3. The list of references is arranged in order of (a) year, (b) journal in alphabetical order of journal 
code, (c) part letter or number if relevant, (d) volume number if relevant, (e) page number. 

4. In the reference list the code is followed by (a) the complete literature citation in the conventional 
manner and (b) the number(s) of the page(s) on which the reference appears, whether in the text, tables, 
schemes, etc. 

5 .  For nontwentieth-century references the year is given in full in the code. 
6. For journals which are published in separate parts, the part letter or number is given (when 

necessary) in parentheses immediately after the journal code letters. 
7. Journal volume numbers are not included in the code numbers unless more than one volume was 

published in the year in question, in which case the volume number is included in parentheses 
immediately after the journal code letters. 

8. Patents are assigned appropriate three-letter codes. 
9. Frequently cited books are assigned codes. 
10. Less common journals and books are given the code "MI" for miscellaneous with the whole code 

for books prefixed by the letter "B-". 
11. Where journals have changed names, the same code is used throughout, e.g. CB refers to both 

Chem. Ber. and Ber. Dtsch. Chem. Ges. 

Journal Codes 
AAC Antimicrob. Agents Chemother. 
ABC Agric. Biol. Chem. 
AC Appl. Catal. 
AC(P) Ann. Chim. (Paris) 
AC(R) Ann. Chim. (Rome) 
ACH Acta Chim. Acad. Sci. Hung. 
ACR Acc. Chem. Res. 
ACS Acta Chem. Scand. 
ACS(A) Acta Chem. Scand., Ser. A 
ACS(B) Acta Chem. Scand., Ser. B 

mahendiranm



xiv Explanation of the Reference System 

AF 
AFC 
AG 
AG(E) 
AHC 
AHCS 
A1 
AJC 
AK 
AKZ 
AM 
AMLS 
AMS 
ANC 
ANL 
ANY 
AOC 
AP 
APO 
AQ 
AR 
AR(A) 
AR(B) 
ARP 
AS1 
ASIN 
AX 
AX(A) 
AX@) 
B 
BAP 
BAU 
BBA 
BBR 
BCJ 
BEP 
BJ 
B JP 
BMC 
BP 
BPJ 
BRP 
BSB 
BSF 
BSF(2) 
C 
C A 
CAN 
CAR 
CAT 
CB 
CBR 
CC 
CCA 
CCC 

Arzneim.-Forsch. 
Adv. Fluorine Chem. 
Angew. Chem. 
Angew. Chem., Int. Ed. Engl. 
Adv. Heterocycl. Chem. 
Adv. Heterocycl. Chem. Supplement 
Anal. Instrum. 
Aust. J. Chem. 
Ark. Kemi 
Arm. Khim. Zh. 
Adv. Mater. (Weinheim, Ger.) 
Adv. Mol. Spectrosc. 
Adv. Mass. Spectrom. 
Anal. Chem. 
Acad. Naz. Lincei 
Ann. N. Y. Acad. Sci. 
Adv. Organomet. Chem. 
Arch. Pharm. (Weinheim, Ger.) 
Adv. Phys. Org. Chem. 
An. Quim. 
Annu. Rep. Prog. Chem. 
Annu. Rep. Prog. Chem., Sect. A 
Annu. Rep. Prog. Chem., Sect. B 
Annu. Rev. Phys. Chem. 
Acta Chim. Sin. Engl. Ed. 
Acta Chim. Sin. 
Acta Crystallogr. 
Acta Crystallogr., Part A 
Acta Crystallogr., Part B 
Biochemistry 
Bull. Acad. Pol. Sci., Ser. Sci. Chim. 
Bull. Acad. Sci. USSR, Div. Chim. Sci. 
Biochim. Biophys. Acta 
Biochim. Biophys. Res. Commun. 
Bull. Chem. Soc. Jpn. 
Belg. Pat. 
Biochem. J. 
Br. J. Pharmacol. 
Bioorg. Med. Chem. Lett. 
Biochem. Biopharmacol. 
Br. Polym. J. 
Br. Pat. 
Bull. Soc. Chim. Belg. 
Bull. Soc. Chim. Fr. 
Bull. Soc. Chim. Fr., Part 2 
Chimia 
Chem. Abstr. 
Cancer 
Carbohydr. Res. 
Chim. Acta Turc. 
Chem. Ber. 
Chem. Br. 
J. Chem. Soc., Chem. Commun. 
Croat. Chem. Acta 
Collect. Czech. Chem. Commun. 
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CCR 
CE 
CEN 
CHE 
CHEC-I 
CI(L) 
CI(M) 
CJC 
CJS 
CL 
CLY 
CM 
CMC 
coc 
COMC-I 
cos 
CP 
CPB 
CPH 
CPL 
CR 
CR(A) 
CR(B) 
CR(C) 
CRAC 
CRV 
CS 
CSC 
CSR 
CT 
cz 
CZP 
DIS 
DIS(B) 
DOK 
DP 
E 
EC 
EF 
EGP 
EJM 
EUP 
FCF 
FCR 
FES 
FOR 
FRP 
G 
GAK 
GEP 
GEP(0) 
GSM 
H 
HAC 
HC 

Coord. Chem. Rev. 
Chem. Express 
Chem. Eng. News 
Chem. Heterocycl. Compd. (Engl. Transl.) 
Comp. Heterocycl. Chem., 1st edn. 
Chem. Ind. (London) 
Chem. Ind. (Milan) 
Can. J. Chem. 
Can. J. Spectrosc. 
Chem. Lett. 
Chem. Listy 
Chem. Mater. 
Comp. Med. Chem. 
Comp. Org. Chem. 
Comp. Organornet. Chem., 1st edn. 
Comp. Org. Synth. 
Can. Pat. 
Chem. Pharm. Bull. 
Chem. Phys. 
Chem. Phys. Lett. 
C. R. Hebd. Seances Acad. Sci. 
C. R. Hebd. Seances Acad. Sci., Ser. A 
C. R. Hebd. Seances Acad. Sci., Ser. B 
C. R. Hebd. Seances Acad. Sci., Ser. C 
Crit. Rev. Anal. Chem. 
Chem. Rev. 
Chem. Scr. 
Cryst. Struct. Commun. 
Chem. Soc. Rev. 
Chem. Tech. 
Chem.-Ztg. 
Czech. Pat. 
Diss. Abstr. 
Diss. Abstr. Int. B. 
Dokl. Akad. Nauk SSSR 
Dyes Pigm. 
Experientia 
Educ. Chem. 
Energy Fuels 
Ger. (East) Pat. 
Eur. J. Med. Chem. 
Eur. Pat. 
Fortschr. Chem. Forsch. 
Flourine Chem. Rev. 
Farmaco Ed. Sci. 
Fortschr. Chem. Org. Naturst. 
Fr. Pat. 
Gazz. Chim. Ital. 
Gummi Asbest Kunstst. 
Ger. Pat. 
Ger. Pat. Offen. 
Gen. Synth. Methods 
Heterocycles 
Heteroatom Chem. 
Chem. Heterocycl. Compd. 
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HCA 
HOU 
HP 
IC 
ICA 
IEC 
IJ 
IJC 
IJC(A) 
IJC(B) 
IJM 
IJQ 
IJS 
IJS(A) 
IJS(B) 
IS 
IZV 
J A 
JAN 
JAP 
JAP(K) 
JBC 
JC 
JCC 
JCE 
JCED 
JCI 
JCP 
JCPB 
JCR(M) 
JCR(S) 
JCS 
JCS(A) 
JCS(B) 
JCS(C) 
JCS(D) 
JCS(F1) 
JCS(F2) 
JCS(P1) 
JCS(P2) 
JCS(S2) 
JEC 
JEM 
JES 
JF A 
JFC 
JGU 
JHC 
JIC 
JINC 
JLC 
JMAS 
JMC 
JMOC 
JMR 

Helv. Chim. Acta 
Methoden Org. Chem. (Houben-Weyl) 
Hydrocarbon Process 
Inorg. Chem. 
Inorg. Chim. Acta 
Ind. Eng. Chem. Res. 
Isr. J. Chem. 
Indian J. Chem. 
Indian J. Chem., Sect. A 
Indian J. Chem., Sect. B 
Int. J. Mass Spectrom. Ion Phys. 
Int. J. Quantum Chem. 
Int. J. Sulfur Chem. 
Int. J. Sulfur Chem., Part A 
Int. J. Sulfur Chem., Part B 
Inorg. Synth. 
Izv. Akad. Nauk SSSR, Ser. Khim. 
J. Am. Chem. Soc. 
J. Antibiot. 
Jpn. Pat. 
Jpn. Kokai 
J. Biol. Chem. 
J. Chromatogr. 
J. Coord. Chem. 
J. Chem. Ed. 
J. Chem. Eng. Data 
J. Chem. Inf. Comput. Sci. 
J. Chem. Phys. 
J. Chim. Phys. Physico-Chim. Biol. 
J. Chem. Res. (M) 
J. Chem. Res. (S) 
J. Chem. Soc. 
J .  Chem. Soc. (A) 
J. Chem. Soc. (B) 
J. Chem. Soc. (C) 
J. Chem. Soc., Dalton Trans. 
J. Chem. Soc., Faraday Trans. 1 
J. Chem. Soc., Faraday Trans. 2 
J. Chem. Soc., Perkin Trans. 1 
J. Chem. Soc., Perkin Trans. 2 
J. Chem. Soc. (Suppl. 2) 
J. Electroanal. Chem. Interfacial Electrochem. 
J. Energ. Mater. 
J. Electron. Spectrosc. 
J. Sci. Food Agri. 
J. Fluorine Chem. 
J. Gen. Chem. USSR (Engl. Transl.) 
J. Heterocycl. Chem. 
J. Indian Chem. Soc. 
J. Inorg. Nucl. Chem. 
J. Liq. Chromatogr. 
J. Mat. Sci. 
J. Med. Chem. 
J. Mol. Catal. 
J. Magn. Reson. 
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JMS 
JOC 
JOM 
JOU 
JPC 
JP J 
JPO 
JPP 
JPR 
JPS 
JPS(A) 
JPU 
JSC 
JSP 
JST 
K 
KFZ 
KGS 
KO 
KPS 
L 
LA 
LC 
LS 
M 
MAC 
MC 
MCLC 
MI 
MIP 
MM 
MP 
MRC 
N 
NAT 
NEP 
NJC 
NKK 
NKZ 
NZJ 
OCS 
OM 
OMR 
OMS 
OPP 
OR 
0s 
OSC 
P 
PA 
PAC 
PAS 
PB 
PC 
PCS 

J. Mol. Sci. 
J. Org. Chem. 
J. Organomet. Chem. 
J. Org. Chem. USSR (Engl. Transl.) 
J. Phys. Chem. 
J .  Pharm. Soc. Jpn. 
J. Phys. Org. Chem. 
J. Pharm. Pharmacol. 
J. Prakt. Chem. 
J. Pharm. Sci 
J. Polym. Sci., Polym. Chem., Part A 
J. Phys. Chem. USSR (Engl. Transl.) 
J. Serbochem. Soc. 
J. Mol. Spectrosc. 
J. Mol. Struct. 
Kristallografiya 
Khim. Farm. Zh. 
Khim. Geterotsikl. Soedin. 
Kirk-Othmer Encyc. 
Khim. Prir. Soedin. 
Langmuir 
Liebigs Ann. Chem. 
Liq. Cryst. 
Life Sci. 
Monatsh. Chem. 
Macromol. Chem. 
Mendeleev Chem. J. (Engl. Transl.) 
Mol. Cryst. Liq. Cryst. 
Miscellaneous [book/journal] 
Miscellaneous Pat. 
Macromolecules 
Mol. Phys. 
Magn. Reson. Chem. 
Naturwissenschaften 
Nature 
Neth. Pat. 
Nouv. J. Chim. 
Nippon Kagaku Kaishi (J. Chem. Soc. Jpn.) 
Nippon Kagaku Zasshi 
N. Z. J. Sci. Technol. 
Organomet. Synth. 
Organometallics 
Org. Magn. Reson. 
Org. Mass Spectrom. 
Org. Prep. Proced. Int. 
Org. React. 
Org. Synth. 
Org. Synth., Coll. Vol. 
Phytochemistry 
Polym. Age 
Pure Appl. Chem. 
Pol. Acad. Sci. 
Polym. Bull. 
Personal Communication 
Proc. Chem. Soc. 
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PHA 
PHC 
PIA 
PIA(A) 
PJC 
PJS 
PMH 
PNA 
POL 
PP 
PRS 
PS 

QR 
QRS 
QSAR 
RC 
RCM 
RCP 
RCR 
RHA 
RJ 
RP 
RRC 
RS 
RTC 
RZC 
S 
S A 
SA(A) 
SAP 
S C 
SCI 
SL 
SM 
SR 
SRI 
S S 
SST 
SUL 
SZP 
T 
T(S) 
TA 
TAL 
TCA 
TCC 
TCM 
TFS 
TH 
TL 
TS 
UK 
UKZ 
UP 

Pharmazi 
Prog. Heterocycl. Chem. 
Proc. Indian Acad. Sci. 
Proc. Indian Acad. Sci., Sect. A 
Pol. J. Chem. 
Pak. J. Sci. Ind. Res. 
Phys. Methods Heterocycl. Chem. 
Proc. Natl. Acad. Sci. USA 
Polyhedron 
Polym. Prepr. 
Proceed. Roy. Soc. 
Phosphorus Sulfur 
Q. Rev., Chem. Soc. 
Quart. Rep. Sulfur Chem. 
Quant. Struct. Act. Relat. Pharmacol. Chem. Biol. 
Rubber Chem. Technol. 
Rapid Commun. Mass Spectrom. 
Rec. Chem. Prog. 
Russ. Chem. Rev. (Engl. Transl.) 
Rev. Heteroatom. Chem. 
Rubber J. 
Rev. Polarogr. 
Rev. Roum. Chim. 
Ric. Sci. 
Recl. Trav. Chim. Pays-Bas 
Rocz. Chem. 
Synthesis 
Spectrochim. Acta 
Spectrochim. Acta, Part A 
S. Afr. Pat. 
Synth. Commun. 
Science 
Synlett 
Synth. Met. 
Sulfur Reports 
Synth. React. Inorg. Metal-Org. Chem. 
Sch. Sci. Rev. 
Org. Compd. Sulphur, Selenium, Tellurium [R. Soc. Chem. series] 
Sulfur Letters 
Swiss Pat. 
Tetrahedron 
Tetrahedron, Suppl. 
Tetrahedron Asymmetry 
Talanta 
Theor. Chim. Acta 
Top. Curr. Chem. 
Tetrahedron, Comp. Method. 
Trans. Faraday Soc. 
Thesis 
Tetrahedron Lett. 
Top. Stereochem. 
Usp. Khim. 
Ukr. Khim. Zh. (Russ. Ed.) 
Unpublished Results 
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URP 
USP 
WCH 
YGK 
YZ 
ZAAC 
ZAK 
ZC 
ZN 
ZN(A) 
ZN(B) 
ZOB 
ZOR 
ZPC 
ZPK 

Explanation of the Reference System 

USSR Pat. 
US Pat. 
Wiadom. Chem. 
Yuki Gosei Kagaku Kyokaishi 
Yakugaku Zasshi (J. Pharm. Soc. Jpn.) 
Z. Anorg. Allg. Chem. 
Zh. Anal. Khim. 
Z. Chem. 
Z. Naturforsch. 
Z. Naturforsch., Teil A 
Z. Naturforsch., Teil B 
Zh. Obshch. Khim. 
Zh. Org. Khim. 
Hoppe-Seyler's Z. Physiol. Chem. 
Zh. Prikl. Khim. 
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