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PREFACE

By their compilation of Volumes 1 and 2 of this Compendium, ian and
Shuyen Harrison filled one of the greatest needs of the synthetic community:
a method for rapidly retrieving needed information from the literature by reac-
tion type rather than by the author's name or publication date.

Compendium of Organic Synthetic Methods, Volume 5, presents the
functional group transformations and difunctional compound preparations of
1980, 1981, and 1982. We have attempted to follow as closely as possible
the classification schemes of the first three volumes; the experienced user of
the Compendium will require no additional instructions on the use of this
volume.

Perhaps it is fitting here to echo the Harrison's request stated in Volume 2
of the Compendium: The synthetic literature would become easily accessible
and more useful if chemists could write well-organized, concise papers with
charts and diagrams that allow the reader to assess quickly and easily the
scope of the published research. In addition, the reporting of actual, isolated
yields and detailed experimental conditions will save a great deal of wasted
effort on the part of other chemists hoping to apply the reported reactions to
their own synthetic problems.

| wish to express my gratitude to the many people who helped to bring this
book to completion: To Mrs. Rosalie Jaramillo for her patience and dedica-
tion in the preparation of the camera-ready copy; to Dr. James McKearin, Dr.
Forrest Sheffy, and Ron Wilde for proofreading the manuscript with great
care and offering hundreds of helpful suggestions; and to my wife Betsy for
her patience, help and moral support throughout the preparation of this
Compendium.

LErOY G. WADE, JR.
Fort Collins, Colorado
November 1983
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ABBREVIATIONS

An attempt has been made to use only abbreviations whose meaning will
be readily apparent to the reader. Some of those more commonly used are

the following:

Ac
AIBN
Am

Ar
9-BBN
BOC (t-Boc)
Bu

Bz

Cp
DBU
DCC
DDQ
DEAD
DIBAL (DIBAH)
DMAD
DME
DMF
DMSO
ee

Et

Hex
HMPA, HMPT
hy

L

LAH
LDA
MCPBA
Me
MEM
Ms
MTM
MVK
NBS

Acety!

Azobisisobutyronitrile

Amyl

Aryl

9-borabicyclo[3.31]nonane
t-Butyloxycarbonyl

Butyl

Benzyl

Cyclopentadieny!
1,5-diazabicyclo[5.4.0]undecene-5
Dicyclohexylcarbodiimide
2,3-Dichloro-5,6-dicyanobenzoquinone
Diethyl azodicarboxylate
Diisobutylaluminum hydride
Dimethyl acetylenedicarboxylate
1,2-Dimethoxyethane
Dimethylformamide

Dimethyl sulfoxide

Enantiomeric excess

Ethyt

Hexyl

Hexamethylphosphoramide (hexamethylphosphoric triamide)
Irradiation with light
Triphenylphosphine ligand (if not specified)
Lithium aluminum hydride

Lithium diisopropylamide
meta-Chloroperbenzoic acid
Methy!

B-Methoxyethoxymethyl
Methanesulfonyl

Methylthiomethyl

Methy! vinyl ketone
N-bromosuccinimide



Ni

PCC
Ph
PPA
PPE

Pr

PTC
Py, Pyr
RT

Sia

Tf

TFA
TFAA
THF
THP
TMEDA
TMP
TMS
Tol

Ts

ABBREVIATIONS

Raney nickel

Polymeric backbone
Pyridinium chlorochromate
Phenyl

Polyphosphoric acid
Polyphosphate ester
Propyl

Phase-transfer catalysis
Pyridine

Room temperature
secondary-isoamy!
Trifluoromethane sulfonate
Trifluoroacetic acid
Trifluoroacetic anhydride
Tetrahydrofuran
Tetrahydropyrany!
Tetramethylethylenediamine
2,2,6,6-Tetramethylpiperidine
Trimethylsilyt

Tolyl

p-Toluenesulfonyl
Benzyloxycarbonyl

Heat
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INDEX, DIFUNCTIONAL COMPOUNDS

Sections — heavy type

Pages — light type

\7]
et

o)

Fo ’&é\d
301 312
400 409
302 313 323 W
400 410 422 PO
303 324 333 3@
402 427 457 N\

315 325 342 s

A%

412 428 466 e
305 316 326 343 350 )
402 412 429 468 473 o &°
306 327 336 344 351 357 . %
403 432 458 468 473 481 e
307 328 345 352 358 a2
403 435 469 475 483 a
308 319 329 338 353 359 364 368 @
404 414 438 458 476 483 497 503 ¥
309 320 330 339 347 354 360 365 369 372 0
404 416 439 460 470 476 486 498 506 516 QN
310 321 331 340 355 361 366 373 375 «
406 417 449 462 478 491 500 524 540 o®
311 322 332 341 349 356 362 367 371 374 376 377
407 419 450 462 472 478 491 501 511 525 540 543

Blanks in the table correspond to sections for which no additional examples were
found in the literature.

xii



INTRODUCTION

Relationship between Volume 5 and Previous Volumes. Compendium
of Organic Synthetic Methods, Volume 5 presents over 1000 examples of
published methods for the preparation of monofunctional compounds, updat-
ing the 6000 in Volumes 1 through 4. In addition, Volume 5 contains over
1000 additional examples of preparations of difunctional compounds and
various functional groups, updating the sections introduced in Volume 2. The
same systems of section and chapter numbering are used in all five volumes.

Classification and Organization of Reactions Forming Monofunc-
tional Compounds. Chemicai transformations are classified according to
the reacting functional group of the starting material and the functional group
formed. Those reactions that give products with the same functional group
form a chapter. The reactions in each chapter are further classified into sec-
tions on the basis of the functional group of the starting material. Within each
section, reactions are listed in a somewhat arbitrary order, although an effort
has been made to put similar reactions together when possible.

The classification is unaffected by allylic, vinylic, or acetylenic unsaturation
appearing in both starting material and product, or by increases or decreases
in the length of carbon chains; for example, the reactions t-BuOH —
t-BuCOOH, PhCHOH — PhCOOH and PhCH=CHCH, OH —
PhCH=CHCOOH would all be considered as preparations of carboxylic
acids from alcohols. Conjugate reduction and alkylation of unsaturated ke-
tones, aldehydes, esters, acids, and nitriles have been placed in category 74,
Alkyls from Olefins.

The terms hydrides, alkyls, and aryls classify compounds containing react-
ing hydrogens, alkyl groups, and aryl groups, respectively; for example,
RCH,-H — RCH,COOH (carboxylic acids from hydrides), RMe — RCOOH
(carboxylic acids from alkyls), RPh — RCOOH (carboxylic acids from aryls).
Note the distinction between R,CO — R,CH, (methylenes from ketones) and
RCOR’ — RH (hydrides from ketones). Alkylations involving additions across
double bonds are found in section 74, Alkyls from Olefins.

Xii



Xiv INTRODUCTION

The following examples illustrate the classification of some potentially con-
fusing cases:

RCH=CHCOOH — RCH =CH, (hydrides from carboxylic acids)
RCH=CH, - RCH=CHCOOH (carboxylic acids from hydrides)
ArH — ArCOOH (carboxylic acids from hydrides)
ArH — ArOAc (esters from hydrides)
RCHO — RH (hydrides from aldehydes)
RCH=CHCHO — RCH=CH, (hydrides from aldehydes)

RCHO — RCH; (alkyls from aldehydes)

RLCH, — R,CO (ketones from methylenes)
RCH,COR — R,CHCOR (ketones from ketones)
RCH=CH, — RCH,CH, (alkyls from olefins)

RBr+RC=CH — RC=CR (acetylenes from halides; also
(acetylenes from acetylenes)
ROH+RCOOH — RCOOR (esters from alcohols; also esters

from carboxylic acids)
RCH=CHCHO — R,CHCH,CHO (atkyls from olefins)
RCH=CHCN — RCH,CH,CN (alkyls from olefins)

How to Use the Book to Locate Examples of the Preparation or
Protection of Monofunctional Compounds. Examples of the preparation
of one functional group from another are located via the monofunctional
index on p. xi, which lists the corresponding section and page. Thus Section
1 contains examples of the preparation of acetylenes from other acetylenes;
Section 2, acetylenes from carboxylic acids; and so forth.

Sections that contain examples of the reactions of a functional group are
found in the horizontal rows of the index. Thus Section 1 gives examples of
the reactions of acetylenes that form other acetylenes; Section 16, reactions
of acetylenes that form carboxylic acids; and Section 31, reactions of acety-
lenes that form alcohols.

Examples of alkylation, dealkylation, homologation, isomerization, and
transposition are found in Sections 1, 17, 33, and so on, lying close to a diag-
onal of the index. These sections correspond to such topics as the prepara-
tion of acetylenes from acetylenes, carboxylic acids from carboxylic acids,
and alcohols and phenols from alcohols and phenols. Alkylations which
involve conjugate additions across a double bond are found in section 74,
Alkyls from Olefins.

Examples of name reactions can be found by first considering the nature
of the starting material and product. The Wittig reaction, for instance, is in
Section 199 on olefins from aldehydes and Section 207 on olefins from
ketones.



INTRODUCTION XV

Examples of the protection of acetylenes, carboxylic acids, alcohols, phe-
nols, aldehydes, amides, amines, esters, ketones, and olefins are also
indexed on p. xi.

The pairs of functional groups alcohol, ester, carboxylic acid, ester; amine,
amide; carboxylic acid, amide can be interconverted by simple reactions.
When a member of these groups is the desired product or starting material,
the other member should, of course, also be consulted on the text.

The original literature must be used to determine the generality of reac-
tions. A reaction given in this book for a primary aliphatic substrate may aiso
be applicable to tertiary or aromatic compounds. This book does not attempt
to provide experimental conditions or precautions, under the assumption that
the reader will study the original literature before attempting a reaction. Not to
do so would be hazardous, as well as foolish. The original papers usually
yield a further set of references to previous work. Subsequent publications
can be found by consulting the Science Citation Index.

Classification and Organization of Reactions forming Difunctional
Compounds. This chapter considers all possible difunctional compounds
formed from the groups acetylene, carboxylic acid, alcohol, aldehyde, amide,
amine, ester, ether, epoxide, halide, ketone, nitrile, and olefin. Reactions that
form difunctional compounds are classified into sections on the basis of the
two functional groups of the product. The relative positions of the groups do
not affect the classification. Thus preparations of 1,2-aminoalcohols, 1,3-
aminoalcohols and 1,4-aminoalcohols are included in a single section. The
following examples illustrate the application of this classification system:

Difunctional Product Section Title
RC=C-C=CR Acetylene — Acetylene
RCH(OH)COOH Carboxylic Acid — Aicohol
RCH=CHOMe Ether—Olefin

RCHF, Halide — Halide
RCH(Br)CH,F Halide — Halide
RCH(OAc)CH,OH Alcohol — Ester
RCH(OH)COOMe Aicohol—Ester
RCH=CHCH,COOMe Ester — Olefin
RCH=CHOAc Ester—Olefin

How to Use the Book to Locate Examples of the Preparation of
Difunctional Compounds. The difunctional index on p. xii gives the section
and page corresponding to each difunctional product. Thus Section 327
(Alcohol —Ester) contains examples of the preparation of hydroxyesters;



Xvi INTRODUCTION

Section 323 (Alcohol—Alcohol) contains examples of the preparation of
diols.

Some preparations of olefinic and acetylenic compounds from olefinic and
acetylenic starting materials can, in principle, be classified in either the
monofunctional or difunctional sections; for example, RCH=CHBr —
RCH=CHCOOH, Carboxylic acids from Halides (monofunctional sections)
or Carboxylic acid— Olefin (difunctional sections). In such cases both sec-
tions should be consulted.

Reactions applicable to both aldehyde and ketone starting materials are in
many cases illustrated by an example that uses only one of them.

Many literature preparations of difunctional compounds are extensions of
the methods applicable to monofunctional compounds. Thus the reaction
RCI — ROH can clearly be extended to the preparation of diols by using the
corresponding dichloro compound as a starting material. Such methods are
not fully covered in the difunctional sections.

The user should bear in mind that the pairs of functional groups alcohol,
ester; carboxylic acids, ester; amine, amide; and carboxylic acid, amide can
be interconverted by simple reactions. Compounds of the type
RCH(OAc)CH,OAc (Ester— Ester) would thus be of interest to anyone pre-
paring the diol RCH(OH)CH,OH (Alcohol — Aicohol).



Compendium of Organic Synthetic Methods, Volume 5
Edited by Leroy G. Wade, Ir.
Copyright © 1984 by John Wiley & Sons, Inc.

CHAPTER 1
PREPARATION OF ACETYLENES

Section 1 Acetylenes from Acetylenes

PdC]z, CuC]Z, co

CSH]]—CECH

C.H.,-C=C-CO.Me 749
NaOAc, MeOH S 2

Tetr Lett, 21, 849 (1980)

@
HCTC-C(CH3)2
Coz(CO)6

[ 3
+ > H(:sc-c—@
2) Fe(NO3)+SH,0 !
TMS CHy

Tetr Lett, 21, 1595 (1980)

n90%



2 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 2

Section 2 Acetylenes from Acid Derivatives

Ph-C=CH
Cul, Et3N
+

0
Il
Ph—CEC-CT%: 81%
toluene
I Bull. Acad. USSR Chem. 30, 918 (1981)

)*fc\‘c1

Section 3 Acetylenes from Alcohols

No additional examples

Section 4 Acetylenes from Aldehydes

CHO C=CH
Ph;EEHZBr
> (::) 79%
2 t-BuOK .
OMe OMe

Tetr Lett, 21, 4021 (1980)
Br

]
CHSnBu3

CHO ///\\\///\\\///\\\///
P Ve VN ——— Ph ~

1) DBU
12) Pb(OAc)4

I

40%

Ph

Tetr Lett, 23, 4607 (1982)



SECTION 4 ACETYLENES FROM ALDEHYDES 3
1) PPh,, CBr
3> CBry )
Hx~CHO > Hx-C=zC-L1
2) Buli
L, Hx-C=C- (CH, ), ~OTHP
CH.CH,-CHO 1) Ph,P=CH
2CHy 3
CH, (CH, )2 —8 o
2(CHa )3 71%
OTHP 2) BH.,-THF
3 OTHP ;

Chem Ber, 115, 828 (1982)

Section 5 Acetylenes from Alkyls, Methylenes, and Aryls

No examples

Section 6 Acetylenes from Amides

No additional examples

Section 7 Acetylenes from Amines

No additional examples

Section 8 Acetylenes from Esters

No additional examples

Section 9 Acetylenes from Halides

No examples




4 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 10

Section 10 Acetylenes from Halides

r «* 0CMe,
| 834
“Uy g 18-crown-6
Liebigs Ann. Chem, 1 (1980)
HX-CH-CH2 KOH
| | © ————— hx-c=cH 95
Br Br P.T.C

Tetrahedron, 37, 1653 (1987)

Bu,N OH
%HZ-CH—CH(OEt)2 4

. > H-C=C-CH{OEt) 67%
Br Br HZO’ nentane 2
Crg Syn, 59, 10 (1980)
1) Buli
Hx-CH=CF2 - Hx -C=C~BuU 68%
2) LDA
Chem Lett, 935 (1980)
CeHy4=-C=CL1
5 THF A
et ————— — 0
+ L1 C5H]1—C:C 75%
IR Chem Lett, 669 (1980)



SECTION 10 ACETYLENES FROM HALIDES 5
I(CH, ) oCOOH
HMPA
+ > HC=C(CH,)4CO0H 96%
LiC=CH-EDA
Synth Comm, 10, 653 (1980)
Bu-C=C-L1
+ A > Bu-C=C-(CH,) gOH 559
Br(CH,) g0-THP 3
JOC (USSR), 16, 1728 (1980)
PhCEC'SnME3 CEC'Ph
O,N J0C (USSR), 17, 18 (1981)
Me 1) 2 HC=C-TMS Ne
C=CH
Br L,PdCT,, Cul
2) TOH, H,0 HC=C
Br
e
Me ~80%
Synthesis, 627 (1980)



6 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 10

1) PhBr, A1C13

2) t-BuCl, AICT,
Si-CEC-SiMe3 -+ Ph-Cz(C-t-Bu  86%

Me3

JCS Chem Comm, 958 (1982)

Section 11 Acetylenes from Hydrides

no examples

For examples of the reaction RCzCH - RC=C-C=CR' see section 300
(Acetylene - Acetylene)

Section 12 Acetvlenes from Ketones

0
1) LDA C=CH
2) CIPO(0EL),
3) LDA
4) H363 859
J0C, 45, 2526 (1980)
0 0
ﬁ i KF, Et,NCF,CHFCF, ]
Ph-C-CH,~C~CHy Ph-C=C-C-CH, 729

Chem Lett, 1327 (1980)



SECTION 12 ACETYLENES FROM KETONES 7

Ph

=] A1,04, &

@ o-dichlorobenzene
OMe

() =]
=

91%

=

~Or

OMe
Synthesis, 285 (1981)

HO
0 1) H,C=C=CHTMS, TiCl, O\/c—c-H
Cr 2) KF, Me,SO

89%

J0C, 45, 3925 (1980)

OCH3

0 2) CH3I, THF/DMSO

92%
Synthesis, 458 (1981)

Section 13 Acetylenes from Nitriles

Et-C=C-Li

+

no examples



8 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 14

Section 14 Acetylenes from QOlefins

(OMe Me
H,O
2 272 - ~30%
Et,N
~ C
i
C
NO2
OMe

Tetr Lett, 22, 2301 (1981)

Section 15 Acetylenes from Miscellaneous Compounds

Review: '"Heterocyclic Rearrangements: New Cumulenes and
Acetylenes”
Bull Soc Chim Belqges, 91, 997 (1982)

Section 15A Protection of Acetylenes

no additional examples
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CHAPTER 2

PREPARATION OF CARBOXYLIC ACIDS,
ACID HALIDES, AND ANHYDRIDES

Section 16 Carboxylic Acids from Acetylenes

PhIO
CH3(CH2)5—CECH > (H

RuC12L3

CH, ) -COOH 81%

3( 2)5

Helv Chim Acta, 64, 2531 (1981)

H," HZOME
-CH(C)Me)2 BZ>§CH3

H,N-CH,-C=CH .-
2 2 . N .

2) similar, using BzBr 2

3) CHyl 63

4) several steps 84%ee

Angew Chem Int Ed, 19, 725 (1980)

Section 17 Carboxylic Acids from Acid Halides from

Carboxylic Acids

— PhCHZCHzC—Br 84%

Ph3PBr2

CH2C12

0
|

PhCHZCHZCOOH

Synthesis, 684 (1982)



10 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 17

'R CH30CHC, 'R
CH3-C—C—OH Aﬁ»CH3 -C-C-C1 50%
Org Syn, 61, 1 (1983)
] Me,SiBr 8
n=CyHy50-C1 > n-C,H,C-B 93%
Synthesis, 216 (1981)
8 (CF3)2Cd
CH3—C-Br -———————————>~CH3~C—F 95%
glyme
JCS Chem Comm, 670 (1980)
0
! i
/,C—C] 2Nal C-1I
Me,c_ Me, ¢ 90%
Cc-C1 CH,CN f—I
i 3 i
0 0
Synthesis, 237 (1982)
0 0

0
b Nal O/&‘I
75%
O/ CH,CN

Synthesis, 715 (1981)



SECTION 18 CARBOXYLIC ACIDS FROM ALCOHOLS

0
PhON
>P-c
PhNH ﬁ
2 CHH23COOH @]HZ:%-C‘;—O 90%
2
Synthesis, 218 (1981)
1) CIS0,NCO Y
i Iy
COOH Et,N
3 -
A — e Vd
2) AN
86%
Synthesis, 506 (1982)
1) Meldrum's acid, DMAP
8 ﬁ 2) NaBH3CN, HOAc/THF ﬁ 8
C]-C-(CHz)n-C-C] HO-C—(CHZ)n+4-C-OH

3) HC1, heat

~50% overall

Synth Comm, 12, 19 (1982)

Section 18 Carboxylic Acids from Alcohols

solid NaMnO4
1-octanol

octanoic acid 67%

Tetr Lett, 22, 1655 (1987)

11



12 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 18

Cu(Mn0,),
C9H19-CH20H CHéC]Z C9H]9COOH 81%
Joc, 47, 2790 (1982)
CH,OH COOH
0 CHOH
1) blue tetrazolium salt
2) “OH
74%
Synthesis, 739 (1980)
Section 19 Carboxylic Acids from Aldehydes
‘\\,/l\\v4¢L\\ sodium chlorite
CHO =
NaH2P04, COOH
H,0/t-BuOH
80%

Tetrahedron, 37, 2091 (1981)

CHO COOH

Ca(OC1)2
- 77%

Tetr Lett, 23, 3131 (1982)



SECTION 19 CARBOXYLIC ACIDS FROM ALDEHYDES 13

(bipy)HzCrOC15 ///\\v//‘COOH
CHO 92%
N
Syn Comm, 10, 951 (1980)
OH
e
(F,C),C
PV aN ? 2 o0 NN
C0o
CHO
Na2C03
91%
Tetr Lett, 21, 685 (1980)
solid NaMnO4
octanal octanoic acid 77%
Tetr Lett, 22, 1655 (1981)
!
(MeO)ZPH, NaOMe Ph\
Ph-CHO > -\ 89Y%

C]CHgCOOH, MeOH COOH

J0oc, 46, 2514 (1981)

Related methods: Carboxylic Acids from Ketones (Section 27).

Also via: Esters - Section 109).



14 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 21

Section 20 Carboxylic Acids from Alkyls

no additional examples

Section 21 Carboxylic Acids from Amides

H,0

2
ON, T O ™
N C-NH2 acidic resin | N COOH
He ol H
Joc, 46, 5351 (19871)
AN HOSOZONO NN
Ph %-NH2 Ph COOH
H,0
2 98%
Org Prep Proc Int, 14, 357 (1982)
ﬁ Cu++
CH3(CH2)6-C-NHNH2 _— CHS(CHZ)GCOOH 987%
HZO
Tetrahedron, 36, 1311 (1980)
OLi  CH,OLi 0
n-Buli
\)\N = B”\/u\o 85%
= H
£ (R)
CH

3
Tetrahedron Lett, 21, 4233 (1980)



SECTION 23 CARBOXYLIC ACIDS FROM ESTERS 15

0 Me COOH
NMe 1) Buli 561
o 2) Mel ’
+ Bu
NHe,, 3) H30

Synth Comm, 10, 837 (1980)

Section 22 Carboxylic Acids from Amines

€0, Pd(0Ac)
Ph-N£$(EF4 2o Ph-COOH 859
NaOAc, CH3CN

Joc, 45, 2365 (1980)

Section 23 Carboxylic Acids from Esters

i
1) KOH, A1,0, Ph-C-OH 89%
+

f
n=C; ghpq-0-C-Ph

2) Ht ,
n=Cy oftp1OH 91%

Synth Comm, 11, 413 (1981)

COOH

NN

-0

HBr

———————-

17 PTC*

/O

NN

OC8H + 94%

//”\\\,/‘\\v,/‘\\',/pH20H

*hexadecyltributylphosphonium bromide

Joc, 47, 154 (1982)
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O
‘\C-OMe COOH
TFA 967
105°
Synth Comm, 12, 855 (1982)
0
1) CF,SO,0TMS
32 98¢
2) HZO
OMe OMe
Synthesis, 545 (1980)
0 0
PhSeH, NaH
0 @ 96%
THF/HMPA SePh

JoC, 46, 2605 (1981)

Other reactions useful for the hydrolysis of esters may be found
in Section 30A (Protection of Carboxylic Acids).

Section 24 Carboxylic Acids from Ethers

No additional examples



SECTION 25 CARBOXYLIC ACIDS FROM ALKYL HALIDES 17
Section 25 Carboxylic Acids from Alkyl Halides

oy cod®

hv, CO, NaOH
COZ(CO)8, P.T.C.

Tetr Lett, 22, 1013 (1981)

1) i-PrMgBr, CuCl COOH
— o /\/
Eo 2) Hy0, i i-Pr 785

Bull Chem Soc Japan, 55, 3555 (1982)
Chem Lett, 571 (1980)

e

+ d) —> Bu—CHZCHZCOOH 92%

Bu,CuMgBr

2
Tetr Lett, 21, 935 (1980)

Tetr Lett, 21, 2181 (1980)
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Ph H,50, CH3
C=CF, —F——= Ph-CH- COOH 94,
CH,~”
3
Chem Lett, 651 (1980)
CH,Ph 1) BuLi
N 2) ﬂ:C8H]7BY
E D—5H; —  n-CgHy,COOH 66%
\ 3) NaOH, Hy0
+
4) Hy0

Tetr Lett, 22, 261 (1981)
Also via: Esters - Section 115

Section 26 Carboxylic Acids from Hydrides

0
0
N several steps ~20%
9 COOH 38% ee
Tol-5-Ci,~ N

2
Synthesis, 74 (1981)



SECTION 28 CARBOXYLIC ACIDS FROM OLEFINS 19

Section 27 Carboxylic Acids from Ketones

0TMS Mo(acac)2 COCH
— 86%
£-BuOOH COOH

Tetr Lett, 22, 2595 (1981)

®
2 Bught 10,8
Ph-C—CHzBr Ph-COOH 75%
dioxane

Synthesis, 563 (1980)
Also via: Esters - Section 117.

Section 28 Carboxylic Acids from Nitriles

1) t-Buk, 0,

THF, 18-crown-6
2)6CN ) " CH3(CH2)5COOH 89%

CH, (CH

3t
JoC, 45, 3630 (1980)

Section 29 Carboxylic Acids from Olefins

CH
Ph H,S0

:::C==CF2 2t eyt
CH,

3
H-COO0H 94%

Chem Lett, 651 (1980)
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Section 30 Carboxylic Acids from Miscellaneous Compounds

Use of polymer-bound oxazolines for the synthesis of chiral
carboxylic acids:

Ph N 1) Buli COOEt
H /\G> 2) BzC] |
0 Bz C
z 3) HyS0, / \H
EtOH/THF H3C
45%
56% ee
Joc, 46, 3097 (1981)
Section 30A Protectjon of Carboxylic Acids
]
f (CH3SCH,BBu )L 1 0
R-C-C1 R-C-0CH SCH3 29-72%
R = alkyl, subst. Ph, -CHZOPh
Tetr Lett, 23, 4539 (1982)
d NH Heod
R-C-0Bz -———> R-COCH >90%
10% Pd/C

Synthesis, 929 (1980)

[Co CN)-] removes benzyl ester protecting groups from amino
and pe tides in 83-94% yields.

Z. Chem, 188 (1981)



SECTION 30A PROTECTION OF CARBOXYLIC ACIDS 21

0
] NaZSZO4
R-C-O-CH2 NO2 —-—————»R-COCH 85-95%
HZO/MeCN

Synth Comm, 12, 219 (1982)

Br-CH, -—@——COOMe

i !
R-C-ONa R-C-OCH, —@-—COOMe
electrochemical reduction stable to hydro-
DMF genation

JCS Chem Comm, 1083 (1980)

0 +
i [Ar3N] .
R-~C-0 OMe e———=——» R-COOH

Angew Chem Int Ed, 21, 780 (1982)

. 0
CH,=CH-CH, S iMe 0
2 2 3 L R-C-0SiMe

3 ~ 90%

Tetr Lett, 21, 835 (1980)
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MeySiCT |
R-COOH R-

C]CHZCH2C1

aO=

-0SiMe

3 ~70-90%

R = alkyl, vinyl, allyl, acetylenic, etc.

Synthesis, 626 (1980)

{ (MeS1),0 g
R-C-0H R—C-OSiMe3 ~70-90%
HZSO4
Chem Lett, 1475 (1980)
© Jod
" Me éﬁ> Cl
Ph

9]
1]
R-C

ceric ammonium nitrate

Chem Lett, 1551 (1981)



SECTION 30A PROTECTION OF CARBOXYLIC ACIDS 23

The 5,6-dihydrophenanthridine protecting group may be activated
and removed by oxidation:

ce™, 1,0
- R-COOH
0
|
Ce+4, Cul 8
— R-C-NHR'
R'NH2

Chem Lett, 991 {1982)

[(NH3)5C00H]3+

. T
®-to” [®)- % 0-Co(NHy),1%"
T~ e —

Used as a C-terminal protecting group in peptide synthesis.

JACS, 104, 3910 (1982)

Review: "Recent developments in Methods for the Esterification
and Protection of the Carboxyl Group"

Tetrahedron, 36, 2409 (1980)

Other reactions useful for the protection of carboxylic acids are
included in Section 107 (Esters from Carboxylic Acids and Acid
Halides) and Section 23 (Carboxylic Acids from Esters).
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CHAPTER 3

PREPARATION OF ALCOHOLS
AND PHENOLS

Section 31 Alcohols from Acetylenes

1) 2 BuLi

2) BH3.THF

— Ph 70%
3) NaOH, H,0, \m

OH OH

Ph-CsC-CH3

Tetrahedron, 36, 299 (1980)

Section 32 Alcohols from Carboxylic Acids

NaBH

4 0
n- C8H]7COOH - - C8H]7CH OH 93%
T1C14
Synthesis, 695 (1980)
1) 2 BH3-THF
C-H,,COONa CH OH 100%
5711 2) H3db 5 11
Tetr Lett, 23, 2475 (1982)
S
,JL\ NaBH
CH3(CH ) COOH =—» —>CH

‘{ S —>CH3(CH )8CH20H

JCS Perkin I, 2470 (1980) 98%
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Section 33 Phenols from Phenols

0K
OH
ZnC1
2 N 637
+ xylene
NN ‘!
Synthesis, 310 (1981)

Section 34 Alcohols from Aldehydes
The following reaction types are included in this section:
A. Reductions of aldehydes to alcohols.
B. Nucleophilic additions to aldehydes, forming alcohols.
C. Coupling of aldehydes to give diols.
Section 34A: Reductions of Aldehydes to Alcohols

Na,S.,0

CHO 224 P
NN H,0/dioxane/DMF
63%

J0C, 45, 4126 (1980)



26 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 34A

/\/\/CHO LIATHOCEES s NN e

100%

Joc, 46, 4628 (1981)

CHO CH.,OH
£-BuNH,"BH,
> 95%

Et20

Tetr Lett, 21, 693 and 697 (1980)

PN po1y(2—v1’n_y1pym’dine)—BH3

CHO
THF

NN

CHZOH

87%
J0C, 45, 2724 (1980)

ve
1) Et4N Hys CHZCT2

C8H]7-CHO C8H17CH20H 75%

&)
2) H202, OH

Tetr Lett, 21, 3963 (1980)
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(TFA),BH" THF

C9H]9CHO C9H]9CH20H 96%

Joc, 46, 355 (1981)

HO NaBH

CH.0H
4 L [::::]" ~100%
ErC13

Reduces conjugated aldehydes in the presence of non-conjugated
ones.

Tetr Lett, 22, 4077 (1981)

Aldehydes may be reduced in the presence of ketones:

P N NN
CHO CHZOH
NaHB+0
3 96%
+
only 4%

Chem Lett, 461 (1981)
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@-BHZ-THF
H .
P alRd - /\CHZOH 100%

Synthesis, 214 (1981)

CHO

Joc, 46, 3367 (1981)

CHO 1) [HCOOH + 2EtMgBr]

2) HZO

/\/\/\/\/CHZOH

~v70%

Tetr Lett, 22, 621 (1981)



SECTION 34B NUCLEOPHILIC ADDITIONS TO ALDEHYDES, 29
FORMING ALCOHOLS

(EL0),SiHMe

2 H,OH

CHO A 95%
- Ph

Ph KF

JCS Chem Comm, 121 (1981)

(Ph3P)2CuBH4 CHZOH

CHO —_— 9
e g ~ Ph o 99%

Ph

Tetr Lett, 22, 675 (1981)

A]ZTe3, H20
Ph~CHO Ph-CH,0H 100%

Angew Chem Int Ed, 19, 1008 and
1009 (1980)

34B: Nucleophilic Additions to Aldehydes, Forming Alcohols

Aldol reactions are listed in:

Section 324 (Aldehyde-Alcohol) and
Section 330 (Ketone-Alcohol)



30 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 34B

OH

CHO MeTiC1,
>90%

Angew Chem Int Ed, 19, 1011 (1980)

CHO
[::::J/' 1) Ticl, [::::]/' HOH
2) Et,Zn

Synth Comm, 11, 261 (1987)

C6H]3CHO
\
+ C6H13%'0H 73%
Pr

Pr—CrCTz(THF)3
Ketones are relatively unreactive.

Angew Chem Int Ed, 21, 144 (1982)



SECTION 34B NUCLEOPHILIC ADDITIONS TO ALDEHYDES, 31
FORMING ALCOHOLS

cathodic reduction CC]3

CHO - i 62%
CCl,5 CHC1,, DIF

Tetr Lett, 23, 1609 (1982)

1) BuLi

PN 2) Cgfty7CHO ,//=:>,//“\\Y/L8H17
Ph Ts 3) NaBH,, Pdl P

4 OH

73%

Chem Lett, 1331 (1982)

51M63 /W

O
> CHO . CHOH
T1C14, CH2C12

Organometallics, 1, 1651 (1982)

80%
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CpZZrC12

MgC1

; -
>_é_H = 96%
~\\f,/~\\l,/:::]
2 och

Angew Chem Int Ed, 21, 372 (1982)

o
p o

CHBCHO Ph

§

T1C14, CH2C12

QA

76%
86% ee

JACS, 104, 4963 (1982)

e

90%
88% threo

Tetr Lett, 22, 2895 (1981)



SECTION 34B  NUCLEOPHILIC ADDITIONS TO ALDEHYDES, 33
FORMING ALCOHOLS

HO

~
CHO
1) sml,
I e 85%
Tetr Lett, 23, 3497 (1982)
Ph-CHO
CH3
. CY‘C]33 L1A]H4 Ph “3

= 96%
or CrC]2 100% threo
Br
H
NN

Tetr Lett, 22, 1037 (1981)

v OH
1) sn, THF ///\\v//l\\’//\\\
+ AN 87%
2) H,0 Ph
CHO
o /\/

Chem Lett, 1527 (1981)
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Me0 H OH
PhCHO “,,
—_— 7N g
K/\ Ph “H o
A]Et2
MeQ

JCS Chem Comm, 845 (1982)

2 N-tive,
Me PhCHO
A ——————————— 0,
H 73%
- Ph
Me
liI-NMe2
Ti(0-1-Pr),
Angew Chem Int Ed, 21, 864 (1982)
MezCuLi
CHO <
OH
OCHZOBZ BzOCHZO
>20:1 diastereoselectivity
Tetr Lett, 21, 1031 and 1035 (1980)
CH3CH2CN
Bu,BOTY My
+ : Ph-CH-CH-CN 90%
i-ProNEt Ly
Ph-CHO

Chem Lett, 1401 (1982)



SECTION 34B NUCLEOPHILIC ADDITIGNS TO ALDEHYDES, 35
FORMING ALCOHOLS

SPh Ne. 1@

2 OMe
OMe L 1.@ Q

. 90%
THF

OH

JACS, 102, 6900 (1980)

PhCHO
1) ZIn, THF
+ Ph-CH-CMe ,COOH 88%
i 2
2) Hyo® i
! .
> _oTup Bull Soc Chim France II, 145 (1980)
Br
LiC=C-TMS
Me,0
C H._-CHO ©2 — CH * C=C-TMS 83%
817 817
80% ee
$
Me OH
OH

Chem Lett, 255 (1980)
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y §
NN 0 7 0Ac

TiC1

4

o,

60%

CH

Tetr Lett, 22, 3269 (1981)

34C: Coupling of Aldehydes to Give Diols

1) Fe(CO)S, pyridine

2 Ph~CHO = Ph-CH-CH-Ph 884
2) Hy0 S b
Chem Lett, 1141 (1980)
TiCl, Qr OH
2 PheCHO s PR-C—C-Ph
NaOH HoH

Tetr Lett, 23, 3517 (1982)

Related methods: Alcohols from Ketones (Section 42)



SECTION 37 ALCOHOLS FROM AMINES 37
Section 35 Alcohols and Phenols from Alkyls, Methylenes and Aryls

No examples of the reaction RR' - ROH (R' = alkyl, aryl, etc.)
occur in the literature. For reactions of the type RH - ROH

(R = alkyl or aryl) see Section 41 (Alcohols and Phenols from
Hydrides).

Section 36 Alcohols from Amides

0 .
I LTELBH -—{—-CHZOH 95
\ N
e,
J0C, 45, 1 (1980)
OH
1) PhigBr l
Q ) Ph—(lZ—Me 82%
2) MeMgCl
CH
K T I H
| 3
_C
0% NH

Tetr Lett, 22, 1085 (1981)

Section 37 Alcohols from Amines

NH 7 — n- C]6H33OH ~50%

J.C.S. Perkin I, 1492 (1981)
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Section 38 Alcohols from Esters

ﬂ NaBH4
CSH]]C-OMe C5H1]CH20H 80%
polyethylene

glycol
JOC, 46, 4584 (1981)

0 NaBH4

i
CH. (CH, ) ~~C-OMe - CH
31 etie £-BUOH, MeOH

3(CHy ) e=CH,0H 793

Synth Comm, 12, 463 (1982)

(&)

|

C-NMe2
-NMe2 NaBH4
93%
EtOH CHZOH

-SEt
il

=0

Synth Comm, 11, 599 (1981)

L{BH

0

i 4 |

C-OEt | CHZOH 81%
(MeO)3B

Joc, 47, 1604 (1982)



SECTION 38 ALCOHOLS FROM ESTERS 39

COOEt  BH,-She, CH,0H
89%
THF, reflux

Synthesis, 439 (1981)
Joc, 47, 3153 (1982)

0
LiEt,BH O

3 9

< :o [:::;H I

Joc, 45, 1 (1980)

1) HSi(OEt)3
CsF

H2C=CH(CH2)8-COOMe 2) oo H2C=CH(CH2)8CH20H 70%
2

Synthesis, 558 (1981)
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CHZOH

94%
Tetr Lett, 21, 2171 and 2175 (1980)

EtCOOCH3
c . OH
p2T1C12 1
+ ———e e Et-(li-Pr 83%
PrMgBr H

Tetr Lett, 21, 2171 and 2175 (1980)

-[_X Bng(CH2)4MgBr
OH
OH
0 0

72%
J0C, 45, 1828 (1980)
1) NaH, i-BuX _
0 2) NaH, PhCH,X liB“
N=C-CH,~C- 3Bz N=C-C~CH,O0H 76%
3) NaBH, |
CH,Ph

Tetr Lett, 23, 3151 (1982)



SECTION 39 ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 4

Related Methods: Carboxylic Acids from Esters - Section 23,
Protection of Alcohols - Section 45A
Hydrolysis of Esters is covered in Section 23

Section 39 Alcohols and Phenols from Ethers and Epoxides

BBr3, Nal

100%

CH5C1,, 15-crown-5
Med 272 HO

Tetr Lett, 22, 4239 (1981)

. OH
OMe BBr3 SMe2
— ~80%

Tetr Lett, 21, 3731 {1980)

Ot OH

MeS]’C13
85%

Nal

Angew Int Ed, 20, 690 (1981)
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OMe

R-0Me
or

R-0Bz

R-0Bz

Ph-0Me

OH
1) Me,SiI, pyridine
89%
2) CHy0H
Org Syn, 59, 35 (1980)
MeSSiMe3
R-0OH ~90%
or PhSSiMe3
Tetr Lett, 21, 2305 (1980)
@ EtOH
R~0H ~98%
20% Pd(OH)Z/C
Synthesis, 396 (19871)
S1C14
— Ph-0H 90%
Nal

Synthesis, 1048 (1982)



SECTION 39 ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 43

OMe OH
1) PhMeNNa, HMPT

~80-90%
2) Hyo®

Synthesis, 638 (1980)

L1A1H4 .
0 0 benzene
OMe OMe

OH OMe

67%

JCS Chem Comm, 507 (1980)
OMe OH

1) A]Br3, EtSH

96%
+
2) H3O

Joc, 46, 1991 (1981)
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Additional examples of ether cleavages may be found in Section 45A
(Protection of Alcohols and Phenols).

Nafion-H OH
73%
HZO/THF 7

2 OH

Synthesis, 280 (1981)

%————?-CHZOH Red-Al H-CHZ-CHZOH
H H
95%

Tetr Lett, 23, 4541 (1982)

Bz0 OH
. / \/Y\/
OH
BZO\\\,/’“\\‘<:;\\\/”

OH
DIBAL oH
BZO\\\v//~\\v//!\\v/’/ OH

Tetr Lett, 23, 2719 (1982)



SECTION 39  ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 45

CH

BH3'THF, NaBH4
sugar 0 >

Can be accomplished in the presence of 0Ts, ketal, and acetal
groups.

JOC, 45, 3836 (1980)

2Me3A] Me

Buli OH
/ZE:\\__ 76%
0Bz Bz

Me
Me

Angew Chem Int Ed, 21, 71 (1982)

Bu-Li Et3N -/—-<—— 79%
+ - [
o on L

Tetr Lett, 22, 577 (1981)
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CH, (CO,Me)

0
- LN PdL,

817

OH

//l\\v//~\\///CH(C02Me)2
=

84%

Cghy7

Tetr Lett, 22, 2575 (1981)

T](NO3)3 ONO2
0 76%
hexane OH

Tetr Lett, 21, 1149 (1980)

1) LDA

/’/N\‘T//’ CN /,/*\;7V,/~\\T/// 799
2) 25\\ N oy
3) NH4C1

Synth Comm, 10, 49 (1980)



SECTION 39 ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 47

1) Q/ \S} CuLi-2RL1
0 /2 OH
90%

)
2) Hy0 &

0

Tetr Lett, 21, 4365 (1980)

1) Me3AT, Cp22rC72

H H
2) BuLi X
Hx-C=CH - — 87%
3) 5 Me CH,GHOH
\ CHy
Synthesis, 1034 (1980)
Me,Sil, DBN OH
68%
CH4CN

JOC, 45, 2579 (1980)
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Section 40 Alcohols from Halides

polymer-bound carbonate
n-CoH,-C1 n-CoH,50H  90%
-8 benzene pRCIY

Synthesis, 793 (1981)

0 WOH
Br NaOH A

" _ \ 95
\ DHMF/H,0

JOC, 47, 4024 (1982)

‘\\\ Br K2C03/acetone ‘\\\OH

\ or Bu4NOH/DMF \

85-90%
Steroids, 39, 345 (1982)
PhLi, CO
BuBr th('I—OH 80%
Bu

Joc, 46, 4625 (1981)



SECTION 41 ALCOHOLS AND PHENGOLS FROM HYDRIDES 49

@ 1) PhMgBr (é)H
Ph-C-Me 824
N N-CH i

'3 2) MeMgCl
0=C-H +
3) H30
Tetr Lett, 22, 1085 (1981)
1) sec-Buli
® - 0O =
N 2) CH,CHO N
Br HO-CHCH

3

J0c, 45, 1514 (1980)

Section 41 Alcohols and Phenols from Hydrides

CHZOH

CH3 t-BuOOH, SeO2
l | 100%
silica gel

Chem Lett, 1703 (1981)
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KHSOS'KHSO4'K2504

—a
-

H

NaHCO4, H,0/THF {

Tetr Lett, 22, 4201 (1981)

Ry, oK
OH » HyPO,

2) H,0,, HC1, MeCN

~v75%
OH
Tetr Lett, 22, 2337 (1981)
OH
OH
Hy0,
88%
Me SbFS/HF HO Me
e
Me

JCS Chem Comm, 1128 (1980)
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OH

OH HOOC;>C=C’/OH

Ho” NcooH O

70%

02, peroxidase

NH

NH2 2
COOH COO0H

JACS, 103, 6263 (1981)

CH 1
3 1) '0
h : @f\'/ 66%
OH
0-t-BuSiMe, &) NaBisCN OH

3

Tetr Lett, 23, 1717 (1982)

PhiI=0
% or PhI(OAc)2 %
Ph—C-CH3 - Ph—C—CHZOH 60%
OH, CHBOH

Tetr Lett, 22, 1283 (1981)
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0

A

Ph

0
Cr02C12
—_— CH3

Ph-CH,C00Me

1) Me351I, HMDS 0

2) 0s04, NMMO //Jl\j///
> Ph 98%

3) H,0 OH

Tetr Lett, 22, 607 (1981)

0SiMe, 0
OH

76%

Tetr Lett, 23, 2917 (1982)

1) PhI(OAC)2

— Ph—%H—COOH 50%

2) KOH, t,0 OH

3) o

Tetr Lett, 22, 2747 (1981)

Section 42 Alcohols from Ketones

The following reaction types are included in this section:

A. Reductions of ketones to alcohols.

B. Nucleophilic additions to ketones, forming alcohols.

C. Coupling of ketones to give diols.



SZCTION 42A REDUCTIONS OF KETONES TO ALCOHOLS

53

42A: Reductions of Ketones to Alcohols

(CH2)6COOH

CHO

OH

NaBH4 (CH2)6C00H

75%

EvCl
3 CHO

Tetr Lett, 22, 4077 (1987)

NaBH4 R

Fontainebleau sand

/\/\/Y 061
H

JCS Chem Comm, 1066 (1987)

OH

H2/NaH

85%

RONa, Ni(OAc)2

Joc, 45, 1946 (1980)
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OH

ol
0 E;:h-BHZ-THF '//L\\v//,
/u\/ 981

Synthesis, 214 {(19871)

poly(2-vinylpyridine)-
94%
THF

Joc, 45, 2724 (1980)

OH
TFA)ZBH'THF Ph
76%

Joc, 46, 355 (1981)

OH
NaBH4-CeC13
97%

JACS, 103, 5454 (1981)
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0 OH

t-BUNH,- BH,

87%
Et,0

Tetr Lett, 21, 693 and 697 (1980)

0 OH
L1BuBH,, -78°

toluene/hexane
96%

Joc, 47, 3311 (1982)

0 0 L1A1H4-5102 OH 0
! ! L !
CH,-C~(CH, ) ,-C-0Me CH,-CH(CH,),-C-OMe  84%
3 243 3 2’3
ether
Tetr Lett, 23, 4585 (1982)
OH
0

1) (i:Bu)3A1

60%
2) NH4C1, H,0

JoC, 47, 4640 (1982)
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OH

Na,S,0
27274 979,

H O/d1oxane/DMF

JOC, 45, 4126 (1980)

OH

HCOOH
78%
RuC1 L

Bull Chem Soc Jpn, 55, 2441 (1982)

OH
0 CH
-C-

— 76%

Joc, 46, 3367 (1981)

OH

H Se, hv

> 93%

Angew Chem Int Ed, 19, 1008 and 1009 (1980)
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0 . oH
1) Ph251H2
L3RhC1
- 97%
2) CH3OH
Organometallics, 1, 1390 (1982)
8 (EtO)ZSTHMe ?H
Ph-C-CH-CH Ph-CH-CH~-CH 70%
[ KF i3
Br Br
JCS Chem Comm, 121 (1981)
0 1) (Ph3?)3RuC12 '
Et3S1H
2) H30", MeOH Zf::::::;7L\OH
95% equatorial
JOC, 47, 2469 (1982)
0 o

NaBi cedt
5 [::::]:;0 859
MeOH 98% trans

Synth Comm, 10, 623 (1980)
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H
NaBH4 W OH
H3C 3
mandelic acid .
A H 86%
Ind J. Chem, 21B, 212 (1982)
0 H
(PhoP) ,CuBH,
- OH 91%
H
Tetr Lett, 22, 675 (1981)
OH
0 =
LiBH3CH3
- 92%
-78%, ether
H
CH3 3

Synth Comm, 12, 723 (1982)
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Me Me

Et Zn(BH4)2 Et Et
Et
0

0 H OH

H
83%
99% erythro

Tetr Lett, 22, 4723 (1981)

Me

_ Zn(BH4)2

C00Me

CO0Me

OH

85%

>99% erythro

Tetr Lett, 21, 1641 (1980)



60
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SECTION 42A

OH
0
NaBH4-PdC12
{ — 96%
THF/HZO
Chem Lett, 1029 (1981)
Li Et3BH
99%
H
0 OH
Joc, 45, 1 (1980)
Prostaglandin 1-Bu,AT-0
/j\y\n/\/\/

H 95%

92% stereo-
selectivity
Bull Chem Soc Jpn, 54, 3033 (1981)
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0 Na,S,0,

OH
DMF/HZO

75% yield
85% endo

Tetr Lett, 22, 179 (1981)

MeTi(0i-Pr)

> 87%

Helv Chim Acta, 63, 2451 (1980)
OH

LiH-VCl

— 86%
82% cis

Joc, 45, 1041 (1980)
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CHO
1) t-BuNH,

(protects the aldehyde)
2) Li(£-Bu0)ATH

3) HZO
4) basic alumina

O
D

CHO

83%

HO

— W

Tetrahedron, 38, 1827 (1982)

Potassium tri(R,s-s-butyl)borohydride reduces 3-oxo steroids to
the axial alcohols, without affecting the 17- and 20-ketone
groups.

Use of a chiral hydrosilane-rhodium phosphine reagent allows

greater stereoselectivity of 17a-alcohol formation than with other
methods.

JCS Chem Comm, 1238 and 1239 (1982)
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|
Ph-C-Et

2-octanone

REDUCTION QF KETONES TO ALCOHOLS 63
NaBH
4 H\ /OH
. /’C‘\
chiral glucose derivatives Phe * “MEt
100%
51% ee

JOC, 45, 4229 (1980)
J0C, 45, 4231 (1980)
Bull Chem Soc Jpn, 54, 1424 (1981)

(S)-2-octano]l

79% ee

similar conditions %,

(]
jm
/

o
"

o

]
o
o
w

JOC, 47, 2496 (1982)
JOC, 47, 2814 (1982)
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0 Pd @ H’ OH
/\/U\ R X
N Ph

N

Ph )
2) H,0,, NaOH
272 89% ee
JoC, 47, 1606 (1982)
OH
//J\\v//ﬁ\\ L1A1H4 //J\\«’/L\\
* —_ 1
CEC-CH3 Darvon alcohol C:C'Ch3
45%
55% ee
Joc, 45, 582 (1980)
L1A1H4 N
CHs N-methylephedrine CH
0 H o OH
92%
78% ee

JCS Chem Comm, 1026 (1980)
Chem Lett, 981 (13980)
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LiAlH, i
Et-C-C=CH > Et-C-C=CH 60-80%
8 ephedrine " 84% ee
Tetr Lett, 21, 1735 and 1739 (1930)
0 o)
ey e
3 AT-H
0 L@ N OH
] Ph !
C e Cs
P rt P \/H
£t
93
63% ee
Tetr Lett, 23, 4111 (1982)
QO ©
N 1A
[ 7UNOM
@ 0 € 85%
Bu\ Bu 90% ee
Ca —_— No
N D
C Celty g C Csftyy
Y .
0 OH

H
Tetr Lett, 22, 247 (1981)
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Le b hth 1/O\A1/H © HO &
ilbinaphthy - ,
0 NoT Soe N 4
R-C-R! - — C
ot
R = alkyl

R' = vinyl, Ph, acetylenic

2

Pure and Appl Chem, 53,2315 (1981)

H,, NaBr
2 . M

M

0
CH3(6H2)6C-CH2COOMe

Rali, tartaric acid

65% (R,R)

[«] = -54°

Bull Chem Soc Japan, 53, 3367 (1980)

chiral Ni complex O

1
CHA{CH,) -CH-CH,,CO0Me
o] < * s

6

76%
87% ee

Rull Chem Soc Japan, 55, 2186 (1932)
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0
Ph-C-COOEt

0

Ph-C—CHZCi

0

Ph-C-CH2C1

REDUCTION OF KETONES TO ALCOHOLS 67

chiral dihydropyridine OH

—> Ph-CH-COOEt
*

Mg++
80%
83% ee
JACS, 103, 2091 (1981)
JACS, 103, 4613 (1981)
ArPhSin H\ \\\OH .,
/,C\\ 63% ee
. Ph CH,C1
RhC1 Diop 2
J Chem Research(S), 320 (1980)
microbial reduction H H
’;’cfo 807
Ph CH,CI 100% ee

2

Joc, 45, 3352 (1980)
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C

0 0 microbial reduction

w

JoC, 47, 2320 (1982)

Use of LiAlHg-aminodiol complexes to reduce ketones asymmetrically.
The chiral aminodiols are synthesized from tartaric acid.

H

RZNCHZN,, O\@/H .
/A1\ Li
R2NCH2 0 H

=TI

Chem Ber, 113, 1691 (1980)

42B: Nucleophilic Additions to Ketones, Forming Alcohols

Aldol reactions are listed in Section 330 (Ketone-Alcohol).



SECTION 42B NUCLEOPHILIC ADDITIONS TO KETONES, FORMING
ALCOHOLS

OH

Joc, 47, 5368 (1982)

CFSI, In

DMF, ultrasound

Chem Lett, 1679 (1981)

37

0 n-C.Fo1, SnCl ~
n-Cafyl, 2
OH
DMF/pyridine

Chem Lett, 1337 (1981)

69

54%

&%

57%
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~ CH
NBY‘
3%
CrC13, LAH, THF
BCS Japan, 55, 561 (1982)
0
SiMe, HO NF
2
_ 64%
T1C14, CH2C12
Organometallics, 1, 1651 (1982)
P OH
Ce-Hg =
+
. CH3
Br
95%
CH3

Br
Tetr Lett, 22, 4985 (19381)
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ALCOHOLS
0
OH
SnF,, DMI
. A 73%
I
ad (DMI = 1,3-dimethyl-2-imidazolidinone)
Chem Lett, 1507 (1980)
Bu
BuoB//i\\ﬂjg\\\ B
- S
+ —_— 91%
oH

Chem Lett, 993 (1980)
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Q 0
Lo 1) Buli, é O
> 76%
2) 1@
r
Joc, 47, 23825 (1982)
1) t-Bulj N o
| 0 8%
el
3) HZO
Tetrahedron, 37, 3997 (1981)
OH
1) H,C=C=CHTMS, TiC]

0 2 4 =C-H
[j 2) KF, Me,SO
- 89%

JeC, 45, 3925 (1980)
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ALCOHOLS

O Ph OH

1) (£10),P-&-0THS .
-Ph

0
[:/( 2) ’

33%
Tetr Lett, 21, 1017 (1980)
0
0
[:::::]‘; OH

LDA

. | 724
THF

NC 0-EE
~

(EE = ethoxyethyl) Jac, 45, 395 (1980)
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1) t-BuMgBr

OH
|
* MervnC
2) Al/Hg
9 c-Hx C00-t-Bu
Tolternns
',/ \—COO-t—Bu anc
- QO
95% ee

Tetrahedron, 36, 227 (1980)

1) t-BuLi
X O
N 2) 0 NHMe
H-C-NMe2 45%
3) MeOH, HZO

4) KOH, H20

Li OH
CH-COOLT 1) CH-COOH

JCC, 45, 447 (1980)
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42C: Coupling of Ketonesto Give Diols

0 HO OH

2 95%

Tetr Lett, 23, 1353 (1982)

Related methods: Alcohols from Aldehydes (Section 34)

Section 43 Alcohols and Phenols from Nitriles

No Additional Examples.

Section 44 Alcohols from Olefins

For the preparation of diols from olefins see Section 323
(Alcohol-Alcohol)

HO

\Y
\
S

NaBH4, TiC14

DME

71%

JCS Chem Comm, 414 (1920)
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1) isopinocampheylborane

s 2) NaOH, 1,0, /7{ 734
‘ 73%ee

i OH
Joc, 46, 2988 (1981)
. ) OH
1) dilongifolylborane
NN /’/N\\v/”£\\~/”
7 2) H202, NaOH
81%
71% ee
JoC, 46, 2983 (1981)
1) Hg(0Ac),, H0, P.T.C
2) NaBH, 7%

OH

JACS, 102, 7798 (1980)
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b r__*-BHz

~
”’L§>”/\\1"/ 2) HaOOH

JACS, 102, 7385 (1980)

PhS0,-CH-Bu
!

Li
+ BUZCHOH 34%
2) H,0,
Bu3B

Bull Soc Chim France II, 99 (1981)

B 1) (PhS)3C-L1 C-0H
< -

3 2) Hg'! or Meo,SF 3

JCS Chem Comm, 1149 (1981)
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BH3CN@
CH 3( CH,) o CH=CH,, CH3(CH,) gCHCH,OH
BF 4+ 0Et,
J0C, 46, 5214 (1981)
(PhSe),, MgSO
AcO 2 4 OH

SECTION 44

Z /:><:;//’\\\Q:><:\;”
N ~ MeCN/H.,0 =

electrolysis

JACS, 103, 4606 (1981)

Section 45 Alcohols from Miscellianeous Compounds

No Additional Examples

For conversions of boranes to alcchols, see Section 44
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Section 45A Protection of Alcohols and Phenols

0
E;;D (Me3510)2502

R-0H R-0-THP

—

MeOH, (Me3510)2502

Synthesis, 899 (1931)

0

R-0H R-0THP
polyvinylpyridinium tosylate

~80-90%

R =19, 2°, 39 alkyl, benzyl, etc.

JOC, 46, 5044 (1981)
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C]COOCHZCHZTMS

0

R=OH R-0-C~0 CH, CH, THS

2

Bu, NF, THF

4

or ZnBr,, CH3NO,

Tetr Lett, 22, 969 (1981)

0

/U\O/\/O ~N
Ci

T

0
R-OH R-0-C-07 N 0N 5N

(R-0-MTMEC)
L) Hg(C104) 55 pyr

2) NH4OH

Tetr Lett, 22, 1933 (1981)



SECTION 45A

Ar-0H

R-OH

PROTECTION OF ALCOHOLS AND PHENOLS

1) NaOH

"’,,———"’——'-___““————.______-‘

2) PhSCH,C]
Nal, HMPA
Ar-0CH,SPh

e

Synth Comm, 10, 911 (1980)

CH, (OMe)

R-0H

Nafion-H, a

Synthesis, 471 (1981)

T A<

€1-C N02

A"

R-0-C

m, Wl

MeOH/H20

Synth Comm, 10, 469 (1980)

R-O-CHZOMe 57-96%

NO



82 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 45A

QCOCT

QO

OEt

electrolysis, Hz0 OEt

Tetr Lett, 22, 3719 (1981)

0
occh
/__-\
] yad
R-0H R-0-C-0
Bu3SnH, PdL4

Tetr Lett, 22, 3591 (1981)
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-
PhSOZCHZCHZOCCl
0
R-0OH R-O-COCHZCHZSOZPh
Et3N, pyridine (R-0-PSEC)

Tetr Lett, 22, 3667 (1981)

GuM-C1 50% NaOH

a”””————_;;7;_;;;___—_--.-~"“-.-~\

4@ 6)4
R-0H R-0-GuM

w—/

(GuM = guiacylmethyl)
Tetr Lett, 22, 1973 (1981)

DDQ

R-O—CH2 O0Me e e R-OH

CH2C12/H20
Isopropylidene, THP, MEM, TMS, Bz, et¢. groups are unaffected.

Tetr Lett, 23, 885 and 889 (1982)
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CH

3
H3C H2C1

\

K5C0,, KI, CHLCN

2 3

i3
Ar-0H
Ar-0
CH3

Stable to latm H2

4 atm H2

PtO2

Ar = subst, Ph

Synthesis, 987 (1982)

base, BrCH2C6H4CN

R-OH R-0-CH, —@—- CN

electrolysis

Chem Ber, 114, 946 (1981)
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BF3-Et 0
R-0-Bz R-0H
Me,S

Chem Pharm Bull, 28, 3662 (1980)

Ph4CCT, CHClp

N
HO —K’0—7B‘ Ph3c-ow

OH OH

Tetr Lett, 21, 2633 (1980)
Tetr Lett, 21, 3243 (1980)

Me 45 1CH,CH=CH,
R=OH — R-0-SiMe, >90%
I
2

Chem Lett, 85 (1981)
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(1-Pr)4SicT
R-OH R=0-S1(1-Pr)
4
(More stable to H' than t-butyldimethylsilyl)
J0C, 45, 4797 (1930)
He=C _OH He=C 0SiMe,
C1SiMe,, EtoN
3
> >80%
™~ cat. DMSO or HMPA

Rec Trav Chim Pays-Bas, 99, 70 (1980)

CH2=CH—CH2-S1Me3

R-OH R-0SiMey ~90%
CH4CN
CH,=CH-CH,,S iMe ,t-Bu
R-OH R-0SiMe,,t-Bu
CH4CN

Tetr Lett, 21, 835 (1980)



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 87

C]CHZOCHZCHZTMS
R~-0OH R—OCHOOCHZCHZTMS

Tetr Lett, 21, 3343 (1980)

FyC-SOH, CH,C1,
R-OH — - R-0-SiMe, 92-96%
H,C=CH-CH,S1Me,
Synthesis, 745 (1981)
0 0
Me
i OH ACCH=C-0-X yn 0-%
85¢%
N\ Of \ 0-X
X = SiMeZ-EfBu

Tetr Lett, 22, 1299 and 1303 (1981)
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0 CH, CH

[T 3/ 3
CF 4=C-N-S3-C(CH,) 4 h,
ok ;
R-OH e R-0-Si-C-ClCHg), 96-100%
CHy
J0C, 47, 3336 (1982)
NBS
R-0SiMe,t-Bu ———————s R-O ~80%
DMSO0
Synthesis, 234 (1980)
LiBF

R-0-SiMe,t-BU mmmmt R-OH

Tetr Lett, 21, 35 (1930)

K, crown ether
R-CH-0Ts — R-CHOH

&, diglyme é.

Chem Pharm Bull, 30, 3173 (1982)
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Use of the Tevulinoyl group as an OH-protecting group in the syn-

thesis of oligosaccharides. Removed by hydrazine.

o

sugar ”/L\

0-CH=CH!le

Ph,C-0

OR

Rec Trav Chim Pays-Bas, 100, 65 (1981)

12 \\O

oxoTlane /’Jiu

OH

JCS Chem Comm, 1274 (1982)

HO

1) Et,AlCT
2 — 100%

H,0

2) NaHCO3, 2

0OR

Tetr Lett, 23, 2641 (1902)
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OK (-Bu),SiCl, O\S_/E'B“
j
. 7N
o Et N 0 £-Bu
Removed using pyridinium hydrofluoride. ~50-30%

Tetr Lett, 22, 4999 (1981)

oH (Me,CH),,51(0TF), 0 )\
/ST
(:) 0

Protects 1,2-, 1,3-, and 1,4-dfols.
Deprotected by 438% aqueous HF in CH3CN.

Tetr Lett, 23, 4871 (1982)

activated Zn

MeOH

Tetr Lett, 22, 335 (1931)
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T

OH  oH KOH, CH,Br,

B20 oPh DMSO B20 oPh

ORz OBz
49%
Synthesis, 421 (1982)

+ -
IOH <O:NH, 0Ts I \ / 3
OH Me0 <:> O‘4e

~90%

Me

Removed using SnC14, followed by ~OH.

JoC, 46, 2419 (1981)

Related Methods:
Ethers from Alcohols - Section 123
Alcohols from Ethers - Section 39
Esters from Alcohols - Section 103

Alcohols from Esters - Section 38
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CHAPTER 4
PREPARATION OF ALDEHYDES

Section 46 Aldehydes from Acetylenes

(BiPy)HZCrOC15
Ph-CzC~Ph - 2 PhCHO 96%

Org Prep Proc Int, 14, 362 (1982)

1) PRSCT, Etgh CHO
HO  CsC-TMS o) 1,0
= 62%
3) AgNO,, Hy0®/MeCN
3+ M3
Tetr Lett, 22, 2021 (1981)
I CHO
HO  C=CH
1) 1,
66%

2) pyridium dichromate

Tetr Lett, 22, 1041 (1981)
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Section 47 Aldehydes from Carboxylic Acids and Acid Halides

COOH CHO
2 i-BuMgBr

59%

Cp,TiCT,

Synthesis, 871 (1981)

NH?
1) PPA, @
. NH2
u 2) NaOEt, EtOH
Et-C-0H Et-CHO vA45%
3) Mel
4) L'iA'iH4
5) Hy0®
Synthesis, 303 (1981)
S
0 DIBAH
CHB(CHZ)SCOOH —>—>CH3(CHZ)8-C-N S —-——>CH3(CH2)8-CHO
72%

JCS Perkin I, 2470 (1980)
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(CH2)8—C-C1

CH

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5

(CH

5

CH

0

2)8

2)7

SECTION 47

NaBH4, pyridine é\

0
~-C-C1

0
-C-C1

DMF, THF, -70° (g lgmCH0

Synth Comm, 12, 839 (1982)

1) NaBi,
2) EtCOOH, HCI N

(CHy)g=CHO  ~58%
EtOCH=CH,,

Tetr Lett, 22, 11 (1981)

————>  CH,(CH 5-CHO 81%

3(CHp)

JCS Chem Comm, 432 (1980)
JoC, 46, 4439 (1981)

LZCuBH4
L CH3(CHZ)7-CHO 76%

J0C, 45, 3449 (1980)
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0 +-
0 Bu,NF
PN=CoTHS s P-CHO 75%
0/ THF
Tetr Lett, 22, 1881 (1981)
0
N-1
OH
]
Ph-CH, ~CH-COOH Ph~CHy~CHO 97-101%
J0C, 47, 3006 (1982)
@
OH Bu N 10;3
Bu-CH-COOH Bu-Cli0 90%

CHC13 or dioxane

Synthesis, 563 (1980)
Tetr Lett, 21, 2655 (19830)
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1) [f;] TsOH
H

9 benzene 9
CH3(CH2)16-C-COOH ) CH3(CH2)16-C-H 100%
2) H3O
Tetr Lett, 23, 459 (1982)
CH,,COOH CHO
® e
Bu4N 104
70%
CHC13 or dioxane
OMe
OMe

Synthesis, 563 (1980)
Tetr Lett, 21, 2655 (1980)

Section 48 Aldehydes from Alcohols

(O)-croy-Hei
HO

(on Alumina)

OH

87%

Synthesis, 223 (1980)
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OTHP (Phen) Crocl, OTHP
CHO 35%
CH ,0H

Tetr Lett, 21, 1583 (1980)

Ol
C]CrO3
NN
CHOH NN o
CH,C1,
272
82%
Synthesis, 691 (1980)
SO poly(vinylpyridinium) dichromate
CHZOH
cyclohexane
SN

85%

Joc, 46, 1728 (1981)
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N-C1

+CH OH —'—-wo 95
2 Bu4N®C1®

Synthesis, 394 (1981)

1) DEAD
n-C-H,.-CH OH —————— n-C,H.-CHO 62%
= 77715 2) Ph3P 715
Tetr Lett, 22, 2295 (1981)
OH OH
/k RUCT, L, )\
(CH,) ,CH,OH 89%
2'87°2 benzene (CHZ)SCHO
Tetr Lett, 22, 1605 (1981)
RuC12L3
1-octanol — octanal 97%

PhIO or PhI(OAc)2

Tetr Lett, 22, 2361 (1981)
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1-BuOOH 9
CH3(CH2)8CH20H CH3(CH2)8-C-H 92%
Se?)
2
c0C, 47, 837 (1982)
NMe2
> l (=]
H
N OH N 887
Joc, 47, 1787 (1982)
Cr0
. 3 CHO
CH,OH 9
o X 2 Ph a 85%
P.T.C.

Tetr Lett, 21, 4653 (1980)
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K,Cr,0
oh 2""2% Ph -
‘\\<;$>\\ NN\
CHZOH DMSO CHO
Synthesis, 646 (1930)
n-Hx (Bu,N),Cr,0 n-Hx
T C=CH-CH,OH A2 27, £=CH-CHO 78%
Me”” CH,C1 Me
272
Synth Comm, 10, 75 (1980)
NMe,

L)E ) CHO

. CH, OH u:a Cr0,C 0

{ { 967
. 0

Joc, 47, 1787 (1982)

2] 0

[BzNEt,], Cr,0 "
32 " ¢7 Ph-C-H 90%

Ph-CHZOH
HMPT

Svnthesis, 1091 (1932)
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CH,,OH CHO
c *
PCC or PDC

20%
OMe OMe

OMe OMe

*PCC = pyridinium chlorochromate
PDC = pyridinium dichromate

JCS Perkin I, 1967 (1982)

Fe(NO K

3)3’
Ph-CHZOH Ph-CHO 81%
bentonite clay

Synthesis, 849 (1980)

OH OH

OMe DDQ OMe

85%

dioxane
CHZOH CHO

JOoC, 45, 1596 (1980)
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C1502NC0
Ph—CHZOH Ph-CHO 90%
DMSO
Synthesis, 141 (1980)
Ni(OBz)2
Ph-CH,OH > Ph-CHO 92%
2 B
2
Synth Comm, 10, 881 (1980)
2 -1
H
0
2 CH3CHO 83%
OH

Joc, 46, 1927 (1981)

OH polymer-bound periodate CHO
cho 0%

OH

JCS Perkin I, 509 (1982)
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Ph-1I

/>"_CH20H

Pd(0Ac)

Et N

103

CHO 82%

Ph

Org Syn, 61, 82 (1983)

Related methods: Ketones from Alcohols and Phenols (Section 168)

Section 49 Aldehydes from Aldehydes

Conjugate reductions and Michael alkylations of conjugated alde-
hydes are listed in Section 74 (Alkyls from Olefins).

h .
CHO 1) Me—N\__/N—L1
2) BuLi
) CH,I
4) H3O+
Cl1

CHO
CH

61%

€1

Tetr Lett, 23, 3979 (1982)
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Me [::J CHO

CHO b .
* g HOAC/H.,0
C
cHo 2 CHO

OMe

26%
Synthesis, 677 (1980)

Related methods: Aldehydes from Ketones (Section 57). Ketones

from Ketones (Section 177). Also via: 0lefinic aldehydes
(Section 341).

Section 50 Aldehydes from Alkyls

CH CHO

DDQ

CH,0H
H OH

Org Prep Proc Int, 12, 201 (1980)
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CH CHO

5.0 11

20g Cu

70%
(or CuSO4, peroxydisulfate)

OMe OMe

Indian J Chem, 208, 153 (1981)

Section 51 Aldehydes from Amides

No Additional Examples.

Section 52 Aldehydes from Amines

CHO

©

o

NH CH

PP : PN

DBU CHO

84%
JACS, 104, 4446 (1982)
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0
NH2 ©—CHO 1
' /C\
Ph H

Ly 100%
Ph DMF, DBU
Synthesis, 756 (1982)
|0
1) 2
Ph-CH,NH, Ph Pl ph-cro 537
2) Mel
3) AgCN, DMSO
Synthesis, 711 (1981)
O
)N CHO
2) LDA -
CH.,(CH.,) n~CH,NH CH., (CH,, ) 4=CHO 94%
3292 T (cooH), 3\ /g
MeOH / THF /H,,0

Joc, 46, 1937 (1981)
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0

13

N-S-Ph
t
CHO
CHZNH2 CH2

(::) NaH
DME :

89%

o-

J0C, 46, 4617 (1981)

1) HZOZ’ CH,OH

— ><OH/\/K/CHO

60%

h

CHZNMe2

Chem Lett, 1987 (1982)

MeO MeO

PhZSe(OCOCF3)2

H DME Med N

8

Me0
80%

JACS, 103, 4642 (1981)

Related methods: Section 172 (Ketones from Amines).
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Section 53 Aldehydes from Esters

No Additional Examples.

Section 54 Aldehydes from Ethers

Ny
1) @'}1)‘ hv

Bu-CHO

SECTION 53

v 30%

Aust J Chem, 32, 2787 (1979)

Bu-CHZ-OBu T ¢l
2) Hq0
0 Pd(0Ac),
cz%vs DMF
PreH, ‘

Chem Lett, 1997 (1982)

Pr

AN

98%
CHO

Related methods: Section 174 (Ketones from Ethers and Epoxides).
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Section 55 Aldehydes from Halides

0
H-C-0MgBr
+ ————— hx-CHO 75%
2) H20
Hx~MgBr
Tetr Lett, 21, 2869 (1930)
1) Fe(CO)5
C.H, ,MgBr C.H,,CHO 91%
613 2) HOAC 613

Bull Chem Soc Japan, 55, 1663 (1982)

< :N-CHO

L3 1) CHO

o oo
2) H,®

3

Angew Int Ed, 20, 8783 (1981)
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1) [:::]:;?*"D .

11

D-CoH 1 gMgBr n-Cyftg-C-D 68%
2) Hg0, HBF,
THF/HZO
Tetr Lett, 22, 1821 (1981)
1) MeoN —'@‘-’O
n-Cgh15C1 n-C,HCHO  88%
2) DBY
Bull Chem Soc Japan, 54, 2221 (1981)
1) PhS?HS'iMe3
2) MCPBA, &
n=-Hx-Br n-Hx-CHO 65%
3) H,0®
3 overall

Tetr Lett, 21, 1677 (1980)
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0

1) pr I coome

2) NaOH, MeOH
Bu-CHZBr > Bu-CHZCHZCHO
3) NaBH4, EtOH

(heptanal)
4) Pd(OAc)Z, L, benzene

~50%

Indian J Chem, 21B, 408 (1982)

CH,,CHO
By 1) (EOCH=CHyn—B 2
NaOH, PdL,
- 96%
2) H30
] C-CH
J0C, 47, 2117 (1982)
Ha(0Ac),, TFA

R-Cygfpy MHECHF TG, Narico, D-Cygfp 1 CHpCHO 95%

Chem Lett, 651 (1980)
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Bu-CBrzLi
+ Bu—CBrZ-CHO 78%
2) Hyd®
0
H-C-0Me may also be used to form xz-monohalo aldehydes
Synthesis, 644 (1930)
Ph-1
Pd(OAc)2
+ 82%
--—E;TTI""" CHO

/>—CH20H oh

Org Syn, 61, 82 (1983)

Section 56 Aldehydes from Hydrides

OH CHO
H
MezC-CN
50%

A1613

Synth Comm, 12, 485 (1982)
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Review: "The Reimer-Tiemann Reaction:

Org React, 28, 1 (1982)
0 &%H(OEt)Z 0
[::::]’9 87
i-ProNEL CH(0EY),

JOC, 46, 2557 ({1981)

0 1) PhSeTMS, TMSOTF 0
2) HC(OEt),, TMSOTS CH(OEt),
767
3) H,0,

Tetr Lett, 22, 1809 (1981)

1) Me,NCHO, POCT

3
4 \) ZZ_—TQ*\\ 957
N 2) H,0, NaOk N

Org Prep Proc Int, 13, 97 (1981)
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Section 57 Aldehydes from Ketones

() /O HO

® ic4eC
O:] 2 [::%::]

H,0,, NaHCO,

Joc, 45, 1091 (1980)

11

CHO
1) Ph PCHOCH
2} MeOH I

3) CH3I

4) O CCOOH

Tetr Lett, 21, 3535 (1980)

Me S= C
CHO
MgBr 909

Helv Chim Acta, 63, 1665 (1980)
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0
1) montmorillonite
clay
. " eHo
+
2) H
50%
2\
OEt
Synthesis, 137 (1901)
0 |
5 (Me0) ,PCHN, BN NP
(:/r A t-Buok (j
60%
Tetr Lett, 21, 5003 (1980)
»0H
OH N TFAA 0
—C~— ———————— - 8%
Ph (IZ C\ o Ph/C\H + Ph-CN 785
H Ph 3

Synthesis, 45 (1980)
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Section 58 Aldehydes from Nitriles

®0
1) Ety0 BF,
P 2) Et.SiH PV
C=N 3 _
= CHO
3) H.0
2 71%
JoC, 46, 602 (1981)
Me2
X
1) hv, (CO)4Fe<Si]©
///l\\\//,CN Me2 ///L\\v//,CHO
2) H3o+ 549
J0C, 46, 3372 (1981)
1) DIBAL-H
Bu-CH,CN Bu-CH-CHO 85%
2) LDA, HMPA !
3) C.H,.Br sl
5111

Joc, 46, 5250 (1981)
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Section 59 Aldehydes from 0lefins

Ph

Review:

Review:

1) Sia.BM
~ 2 CHO 677
2) PCC
Synthesis, 151 (1930)
(B4Py)H,LrOCT
Ph
A 2 Ph-CHO 965

Org Prop Proc Int, 14, 362 (1982)

"Ozonolysis -- A Modern Method in the Chemistry of
0lefins"

Russ Chem Rev, 50, 636 (1931)

"Asymmetric Hydroformylation"

Topics in Current Chem, 105,77 (1982)

Related methods: Section 179 (Ketones from Qlefins)
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Section 60 Aldehydes from Miscellaneous Compounds

1) NaH 9
- — -C~ 2%
CH4(CH, ) 4=CH, O, o) o, CHy(CH, ) g=C-H 9
Joc, 47, 4534 (1932)
Hy0,s KO o
CH,(CH, ), ~CH,NO - = CH,(CH,) ,-CHG 30%
3NTR4 T2 MeOH/H,0 3V

Synthesis, 44 and 662 (1980)

) NaH, t-BuOH

1
CH,NO,  2) KMnO
‘:::::::zxfkf 272 4 yi::::::ifoCCHo
3) Na,S,0;,
oN 27275

HyS0, N 81%

Joc, 47, 4534 (1982)
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®
0, 1) Na C’CHZNO2
CHO
2) t-BuONa
cN £-BuOH

AL

Joc, 46, 1037 (1981)

Section 60A Protection of Aldehydes

0TMS 0 0
N’
( P
0TMS R H
0 TfOTMS
3
R-C-H >90% yields
MeQTMS
TFOTMS
MeO\C /OMe
R

Tetr Lett, 21, 1357 (1980)
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Ac,0 R _OAc
: >cL 50-99%

R-CHO ——————

Nafion-H H OAc
R = alkyl, aryl, heterocyclic

Synthesis, 962 (1982)

0 2R"SH R'S SRY
_ > ~100%
/C\ ,C\ > o
R H ATCT R H

R" = alkyl, dithiol
Tetr Lett, 21, 4225 (1980)

S /S (PhSeO)ZO

7N

R H

JCS Perkin I, 1654 (1930)
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PROTECTION OF ALDEHYDES 121
Me3SiI(or Br) 0
"

s AN 65-997%

Synthesis, 965 (1982)

HCT, HZO/DMSO/dioxane

- ¢ 595
or Mes(sMe), OsbCl <IN

® 6

Synthesis, 679 (1982)

electrochemical oxidation N

85-97%
(97T01)3N R H

Tetr Lett, 21, 511 (1980)
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OH
7
N Na,S,04 0
P H.0 PARN
R H 2 R H
Aust J Chem, §§} 201 (1979)
OH
N~ 0

C 1) Vel C
Ny 2__ . Sy 77%
2) H3O+

e 0

! (Ph$e0),0 _Co ~70-90%
AN R7 Ny
R7 W

X = OH, NHPh
JCS Perkin I, 1212 (1980)
Lo A0 Ao, B L CY
277 YN oM TV N
CH cH

Synthesis, 824 (1981)
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O

@N’Me

L) Li IMSOL  N-Me

R-CHO

\/
[ep]
/\

2) MeySicT R H

Stable to R'Li and R'MgX., Deprotection occurs during the normal
workup.,

Tetr Lett, 22, 4213 (1981)

See Section 367 (Ether - 0lefin) for the formation of enol ethers,
Many of the methods in Section 180A (Protection of Ketones) are
also applicable to aldehydes.
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CHAPTER 5

PREPARATION OF ALKYLS,
METHYLENES, AND ARYLS

This chapter lists the conversion of functional groups into Me,

2 CH2, Ph, etc.

Section 61 Aryls from Acetylenes

0 0
0 DMF Ph Ph
R oo — 57%
A
0 Ph

Synthesis, 29 (1980)

OH

coct H-C2C-CH

69%
N A1C13

Tetr Lett, 23, 4923 (1982)



SECTION 63 ALKYLS FROM ALCOHOLS

Section 62 Alkyls and Methylenes from Carboxylic Acids

OMe 1) Na, NH, 0
COOH C-H
2) C7H15Br 7"15
+
3) HSO
Org Syn, 61, 59 (1933)
9 anodic oxidation 8 Tt
2 Me0-C-(CH,) ,COOH Me0-C- (CH, ) g-C-OMe

MeOH, NaOMe

Org Syn, 60, 1 (1981)

Section 63 Alkyls from Alcohols

OH 44,\V,S1Me3, BF3

Ph-CH-Ph =~ Ph-CH{-Ph

Joc, 47, 2125 (1982)

125

~50%

71%

100%
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NbC]5 @__@
75%
2 NaATH

Chem Lett, 157 (1982)

Et
Et3A1
95%
NiC]z(dppp)

Tetr Lett, 22, 4449 (1981)

Section 64 Alkyls from Aldehydes

CHO
Ra-Ni

89%
HZO/EtOH

COOH COOH

Tetr Lett, 21, 2637 (1980)
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Related methods: Alkyls, Methylenes, and Aryls from Ketones
(Section 72)

Section 65 Alkyls and Aryls from Alkyls and Aryls

CH PhLi, TMEDA

66%
€1 THF
Ph

JACS, 102, 6519 (1980)

Section 66 Alkyls, Methylenes, and Aryls from Amides

No Additional Examples.

Section 67 Alkyls, Methylenes, and Aryls from Amines

No Additional Examples.

Section 68 Alkyls, Methylenes, and Aryls from Esters
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BuZCuLi

Y 0Ac ' Bu  62%

Bu
Tetr Lett, 21, 3237 (1980)

CH,CH,C1 LiCl

2

64%
HMPA
COZMe

JCS Chem Comm, 30 (1931)

0

OH 0
Ph | C-Ph
Ph

[:jxt]::COOMe :
<::> £~BulOK

CH2-S

0 2%

Tetr Lett, 22, 5097 (1981)
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Ph OAc

PdL4 W
+ N B

THF Ph

//l\\v//SnBu3 69%
Z

Tetr Lett, 21, 2591, 2595, and 2599
(1980)

Section 69 Alkyls and Aryls from Ethers

The conversion ROR = RR' (R' = alkyl, aryl) is included in this
section,

Ti(0)/Ti(II)

Ph CH
3 60%
ph:2>{//~\\r/’ T Ph-{fi&\
Ph CH

OMe  OMe 3

JACS, 102, 426 (1980)
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F Me F Me
NaBH4
CF3COOH
Me Me

Synthesis, 143 (1982)

0
EfBuOC-CHZMgC]
0
+ t-Bu0C-CH,-CH-NMe 76%
= 2 5 2
Ph
BuO-CH—NMe2
]
Ph

Bull Soc Chim France II, 395 (1982)

Section 70 Alkyls and Aryls from Halides

The replacement of halogen by alkyl or aryl groups is included in
this section. For the conversion RX + RH (X = halc) see Section
160 (Hydrides from Halides and Sulfonates).
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Me  C o Me u
2
70%
JCS Chem Comm, 1202 (1980)
:
Bu  C] Ve 7n Bu CHy
: 95¢
Ticl,
Angew Chem Int Ed, 19, 900 and 901 (1980)
0 PhCH, L
7NN 2 Ph
Ph,CH Cl PR g
THF PRCH,
20%
J0C, 47, 3000 (1982)
1) LiCH, TePh
2) s0,C1,, Br,, or I
R-X 22’ 2 4 R-CHX 59-95
3) 100°, DMF
R = 1° alkyl

Chem Lett, 1081 (1982)



132 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 70

£-BuL

97%

Tetr Lett, 23, 5123 (1982)

0 BuL i 0
—_— 73%

H,C Br Br H,C

Joc, 46, 1384 (1981)

o CoCl L3 @
2
benzene 3%

(Also works with 1° and 2° benzyl chlorides.)

Chem Lett, 1277 (1981)
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SnBus
AIBN

JACS, 104, 5829 (1982)

(L ’

— 96,
” /
)
“CHCH=cH, 2} F TN \

2

Bull Chem Soc Japan, 52, 3632 (1979)

3 5
BzZnBr
IWN TBZ\)\/\/\/
4 7

Tetr Lett, 22, 2715 (1981)
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BulLi
Hx=CH=CF, s HxCH=CHBU 76%
2
Et,0
Chem Lett, 935 (1980)
Br 1) BuLi CH.,
| | 75%

Bull Soc Chim France 1I, 297 (1982)

i (coD),
2Ph-Br Ph-Ph 82%
DME
Ph
=\ Ni(COD) /\=/
2Ph By ————l— Dy 70%

JACS, 103, 6460 (1981)
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CHy CH,
A CH MgBr 80%
H - N 7
50,-t-Bu Ni(acac), o
- 3
Tetr Lett, 23, 2469 (1982)
Bu,Culi
Bz 2 Bu \\\v//l::L//,Bz 81%
PhSO

JCS Chem Comm, 434 (1980)

Br
/\S( Ni~”
O/I Z 2 7 S

DMF 637

Organometallics, 1, 259 (1932)
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Br

ro

J

/
=

C1

CH,Br

same conditions

273
[::;:] 58%
402

Joc, 47, 1641 (1982)

[\

N

\S
[EEFE:]\‘ Pr

(@)

Joc, 47, 4319 (1982)

CF3
60%

CH,CF

!

Synthesis, 932 {1980)
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I CF3C02Na 3

Cul

CH

Chem Lett, 1719 (1981)

OMe

MeO
activated Mg
@‘ 647

JCS Perkin I, 3007 (1982)

0

I

N 837%

PhSnMe3

Ph

JoC (USSR), 17, 18 (1981)
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H.,NNH
2 2"

_— Ph-Ph 90%

Pd-Hg

Bull Chem Soc Japan, 53, 1767 (1980)

activated Ni
2 1 CN

85%
Tetr Lett, 23, 4215 (1982)
OMe
PhPdIL,
+ 2 974
Bu,NI, HMPT @
4
NO,

Bull Acad USSR Chem, 30, 1993 (1982)
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QMe
MgBr
1 —\=/— 1 @
2 89%
OMe @
OMe

Joc, 46, 2194 (1981)

35%

Tetr Lett, 23, 3115 (1982)
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Ph CN
Ph CN eCN

CN 92%

oN Me N

Br
Acta Chem Scand B, 34, 2839 (1980)
CH3 PhLi, TMEDA
66%
C1 THF

Ph

JACS, 102, 6519 (1980)

Review: "The synthesis of substituted cyclopropanes and cyclo-
propenes by the reductive cyclization of polychioro-

alkanes,"
Russ Chem Rev, 51, 368 (1982)
H.C
Br. hy
70%
Bu4Sn

HO OH ©CN

CN

JACS, 104, 2321 (1982)
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Section 71 Alkyls and Aryls from Hydrides

This section Tists examples of the reaction RH -~ RR' (R, R' =

alkyl or aryl). For the reaction C=CH -C=CR (R = alkyl or aryl)
see Section 209 (0lefins from Qlefins). For alkylations of ketones
and esters, see Section 177 (Ketones from Ketones) and Section 113

(Esters from Esters),

Ph-NH.,, -BUONO Ph
O o -
Pd(dba),

JoC, 46, 4885 (1981)

NO2
-—@—Pb(OAc)3 O,
— . 71%
DMSO
Tetr Lett, 22, 763 (19681)
T1(TFA)3
2 Ar-H  ee———  Ar-Ar
TFA
Ar = subst. Ph widely varying yields

JACS, 102, 6504 (1980)
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NO2 NO2
Ph
1) PhCHZCHZMgBr
—_— 62%
2) HZO
C)

3) KMnO4, OH

OMe OMe

Joc, 45, 522 (1980)

T™S

NS
67%
TI(TFA) S\

Tetr Lett, 22, 4491 (1981)

CHO 1) Me-N  N-Li CHO
e~ =11
2) BuLi CHy
61%
3) CH,l
4) H3d9
C1 C1

Tetr Lett, 23, 3979 (1982)
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':::l 'P' snc1,
benzene
OMe l::::l
OMe

OMe

@ . ©
co
(e
ae

OMe
Tetr Lett, 21, 1887 (19380)

NO, C1
1) CHaMgX Chy
2) ©0H, NaoCl
H,0/EOH
Synthesis, 616 (1980)
1) 5% Cul Ph
2) Et0COCI
© -Q
N 3) PhMgBr "
4) S, A

Joc, 47, 4315 (1982)
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CH

3
CH3
T1{TFA) ':::’
2 83%
Pd(OAC)Z (based on T1)
CH3
Tetr Lett, 22, 3793 (1981)
0 1) Bng(CH2)4MgBr 0
54%
0 2) Jones 0
Joc, 45, 1828 (1980)
0
0 CH3
S0,Ph 1) NaH 50,Ph
2) Mel

JACS, 102, 1602 (1980)
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Section 72 Alkyls, Methylenes, and Aryls from Ketones

The conversions RZCO -RR, RZCHZ’ R,CHR', etc. are Tisted in this
section.

1) HZNNHTS, EtOH

2) (PhCOZ)ZBH
3) NaOAc, H,0

2

Joc, 46, 1217 (1961)

. oTf
TFAA Hy
90
P10,

O

N

Tetr Lett, 23, 117 (1982)

S—‘i> 4 Bu3SnH

Joc, 45, 3393 (1980)

(&3]
(&8

i
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9 Ra-Ni
Ph-C-CH et P CH ,, CH 944
S H,0/EL0H 273
Tetr Lett, 21, 2637 (1980)
Q
A\
C-CH3 CHZCH3
Et3S1H, BF3
29
CH,CT, 9%
NO2 NOZ
Org Syn, 60, 108 (1981)
NaBH4-PdC12
Ph2C=O Ph-CHZ—Ph 33%
MeOH
Chem Lett, 1029 (1981)
0 Me Me
Me2T1C12
70%
CHZCT2

JCS Chem Comm, 237 (1981)
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OMe
1) BrMg
/N\ Ph -/ \ -
2) Li, NH N
H 3 H
0
Ph
JOC, 46, 5060 (1981)
0

0TMS

1) H,NNHTs, EtOH

2

83%
2) (PhCOZ)ZBH

3) NaOAc, HZO

Joc, 46, 1217 (1981)

OH

Ph3C

Liebigs Ann Chem, 533 (1980)
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OH

75%

Joc, 47, 1200 (1982)

0
OH
CH
0 3 CH
CHO
KOH
—_— 96%
CH ,0H

Tetr Lett, 23, 2823 (1982)

W

Ho
1) Me,SiCl, Et.N >

3
2) MgC1
o

3

CHOH
81%

3) H3
4) TsOH, benzene

Joc, 47, 3163 (1982)
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Section 73 A]ky]s, Methylenes, and Aryls from Nitriles

CH3 CH
CN

' 92%
N1/A1203

Synthesis, 802 (1980)

o 10% Pd~C CH,
/©/ 100
o
Hed® By HO
" > NHy

Synthesis, 1036 (1982)

Section 74 Alkyls, Methylenes and Aryls from Qlefins

The following reaction types are included in this section:

A. Hydrogenation of olefins (and aryls).

B. Formation of aryls,

C. Alkylations and arylations of olefins.

D, Conjugate reductions of conjugated aldehydes, ketones,
acids, esters, and nitriles,

E. Conjugate alkylations.

|

Cyclopropanations, including halocyclopropanations.
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74A: Hydrogenation of Olefins (and aryls)

NH,OH, EtOAc

> C7H15CH2CH2CH20H 96%

_ 2
C7H 15CH—CHCH20H

DMF

Synth Comm, 12, 287 (1982)

H2 (>1000 psi)
@ O 0
OO

Joc, 45, 1418 (1980)

H2, HZO/to1uene -

\‘//Y (5[Co(CN)gH] P.T.C. YY 7%

Joc, 45, 3860 (1980)
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g

&

===<CF3
OAc

HYDROGENATION OF OLEFINS (AND ARYLS)

151

N1(acac)2~A12Et3012-PPQ§‘ .
81/0
toluene

Bull Chem Soc Japan, 55, 343 (1982)

H2/NaH
— [::::] 98%
RONa, Ni(OAc)2

Joc, 45, 1937 (1980)

[Rh(1,5-cot(R,R)-di-PAMp)

—» CH —Qﬂ\

100%
77% ee (S)
JOC, ﬂﬁ} 2362 (1930)

H2 (80 atm)

> 96%

silica-bound
Rh-phospnine catalyst

Chem Lett, 603 (1932)
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H, (620 kPa) (@(j
[L,(Ph,PCH,)RuH 1K

70%

JACS, 102, 5948 (1980)

oo

@

T ob

Joc, 45, 2797 (1980)

Qo

74B: Formation of Aryls

CO0Me

CO0Me active MnO2
— 35%

CO0Me COOMe

Synth Comm, 12, 637 (1982)
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- >
I 1
(&) O

- -
o o
ju o

Tetr Lett, 21, 889 (1930)

74C: Alkylations and Arylations of Qlefins

1) BuLi Ph

Ph 2) C1(CH,) Br
| - > e 617
NMe 3) Nal J

JACS, 102, 5955 (1980)

74D: Conjugate Reductions

(@]

LiATH,, Cul

49

91%
HMPA/THF

JCS Chem Comm, 1013 (1980)
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H HZO/to1uene

2’

75%
K3[CO(CN)5H]
P.T.C.

Joc, 45, 3860 (1980)

1) Et.SiH,

ﬁoﬁ
9 3
L3Rh61 N
97%
2
2) CH3OH
Me
~N
Ph\\ N
H 0

Organometallics, 1, 1390 (1982)

Me

Mg
77%

MeCH H

JCS Perkin I, 2912 (1981)

COOH NayS,0, COOH
e AN

P.T.C.

63%

Chem Lett, 715 (1982)
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0 0
Li, EthH,
- 64%
THF, t-BuOH
Synthesis, 400 (1980)
0 0
BuLi, Cul
93%
Bu,P
3 Bu
Tetr Lett, 21, 1247 (1980)
[Ir(cod)py(Ply;) JPF,
; -
0 0
Tetr Lett, 22, 303 (1981)
0 0 Nal, HCI 0 0
- - D ——————. - - 9
€ pfos=C™N\LC-CHy —— (s ™ N\C-CH, 1002

Synthesis, 245 (1980)
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0
NH.OH, CH,-C-OEt
COOH 27 3 COOH
P X" Ph NS
DMF 67%
Synth Comm, 12, 287 (1982)
0 0
L s
ph 7N = o >98%
THF
Bull Chem Soc Japan, 55, 1329 (1982)
CHO BuBSnH CHO
A Ph/\/ 997
Ph PdL4
Tetr Lett, 23, 477 (1932)
/\/lol\ i
HCOONa
N Ph > /\/u\

Ph
Ph Ph
RuC12L3, p.T.C.

Tetr Lett, 22, 1709 (1981)
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CHO
NaHTe
CHO e
o Vd Ph
Ph
>99Y%
C0,Bz NaHTe CO.Bz
s 2 > PV 2
Ph Ph
Chem Lett, 847 (1980)
0 0
Ph 1) DIBAL-H Ph
MeO 0 2) MeOH MeO 0
90%
Synthesis, 574 (1981)
CN
CN
CuBr/Vitride
92%
butanol/THF

Joc, 45, 167 (1980)
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_COOEt LDA _COOEt
Ph,C=CT_ ——— Ph,CH-CH 81
CN THF NN

JCS Perkin I, 1267 (19¢0)

Me Mg Me

N-Bz N-Bz

Me MeOH Me

61%
Tetr Lett, 21, 2915 (1980)

COOH H, COOH
% 1
— — ArCHZ———CH
1
Ar NHAC chiral Rh catalyst NHAC
Ar = subst. Ph >90%
>90% ee

Chem Ber, 113, 2323 (1980)
Joc, 45, 5187 (1980)

Chem Tett, 7 (1980)

JACS, 102, 988 (1980)
Synthesis, 76 (1981)

Joc, 46, 2954 and 2960 (1981)
JACS, 103, 2273 (1981)

J Chem Res (S), 117 (1982)
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74E: Conjugate Alkylations

CHO
' | H3C
MeSCu3L12 CHO
S0%
EtZO
JCS  Chem Comm, 643 (1581)
Jac, 47, 2572 (1282)
*
1) CuBr, [ﬁl]\ CHZOH Me 0
2 MeMgBr OMe - ,/4\\V,JL\\ 88%
Ph Ph
51% ee
2)
Ph,/szﬂ\\ph
Chem Lett, 45 (1980)
0
1) C5|7CU-HMPT, L1
sonication
Budr C1%
0
2) Bu
E{E] sonication
3) NH4C]

J0C, 47, 3805 (1982)
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PhHgC]
0

PdC]2 "
CHCHZCCH3 85%

0 ———me—— P

//”\\,/JL\\ P.T.C.
Phe” N

+
2

Tetrahedron, 37, 2941 (1981)

0 EO MgBr
1) O)/’\~/’ CuBr(Me,S)
’ 2
2) HC1, HZO
0
0
L)
~75%
overall
JCC, 47, 5045 {1282)
. 0
CHZ(COSEt)Z, DABCO
75%
2) Raney Ni CHZCHZOH

Can J Chem, 50, 94 (1¢82)
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CONJUGATE ALKYLATIONS

0 ) OMe
/C\
1) Me CHz%ECuLi
+
2) H3O
89%
75% ee
Tetr Lett, 23, 2711 (1982)
0
1) Cp,ZrCIH
ru : 789

c=ch 2) 0, Ni(ID) _

3) H363

JACS, 102, 1334 (1980)
1) Li/NH3-THF
66%
2) CH,I =

0 » ’ Y EE

= - OH

OH CH3

JACS, 102, 1218 and 1219 (1980)
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Bu,Culi
U 62%

OAc
Bu

Tetr Lett, 21, 3237 (1980)

/\/U\ BuL i
\ 909

2 Br NM62

CHZCH=CH2

Tetr Lett, 21, 4823 (1980)

CsF/Si(0R) NEt,

4

86%

Tetr Lett, 23, 5531 (1982)
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CYCLOPROPANATIONS 163
0
,,/~\\~,/“\\‘ 1) BuMgBr
ph TN N B e Ph
N 2) HyS0,, AcOH \23‘:/\\‘COOH
N Bu H
HO Ph 63%
99% ee
Chem Lett, 913 (1981)
AcO CH,CH,CN
AcO HgOAc NaBH4
— 729
H,C=CHCN

Angew Chem Int Ed, 21, 130 (1982)

74F: Cyclopropanations

Me Me

82%

Synthesis, 714 (1981)
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0
Ph=-CH=CH-C-Ph

g

CH, M
CpFe(CO)ZCHSPh S
CH3 70%
c%
H
JACS, 103, 1862 (1981)
CH3CHI2
H OH 63%
In-Cu, ether H3C
H
H
JoC, 47, 1615 (1982)
©
[Me3ﬁ{CH-CN] 0
Ph-CH-CH-C-Ph 1%
\/

C 5:1 trans:cis
T

Synthesis, 301 {1982)

EtOOCCHN2
_ [},‘ COOEt
Rh, Cu catalysts 88%

JOC, 45, 695 and 1538 (1980)
Tetr Lett, 22, 1783 (1981)

SECTION 74F
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Ph

CunBry Ph COOEt

s - \\\[:>L\~ 7%
DMSO COOEt

BPZC(COOEt)Z

Bull Chem Soc Japan, 54, 2539 (1981)

1) MeSSMe, S0,CI COOEt

272
—> 62%
2) NaCH(COOEt)2 COOEt

3) (Me0),S0
4) NaOEt

2

Synthesis, 690 (1980)

Me0

hv, Ni(acac)2

Indian J Chem, 20B, 911 (1981)
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Section 75 Alkyls and Methylenes from Miscellaneous Compounds

MgBr
Q00 - O . Qo0
2) ACOH, H,0
3) 2, MecH

Synthesis, 836 (1982)

[gfij]\\ BuMgBr -
. S \\14;?\\//A\\bh
‘Y//N\\”/\\‘ph NiC1,(dpp)

79%
Chem Lett, 1209 (1930)

™S .
\\ T1C14
HO CH(OMe) 59%

Tol

Tol
Tetr Lett, 22, 3335 (1981)
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ALKYLS AND METHYLENES FROM MISCELLANEOUS 167
COMPOUNDS

HxMgBr

Hx
\r/\/\r/\/
83%

JCS Chem Comm, 265 (1982)
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PREPARATION OF AMIDES

Section 76 Amides from Acetylenes

No additional examples

Section 77 Amides from Carboxylic Acids, Acid Halides, and

Anhydrides

H,N{CH

5 5COOH

0)

HZN(CHZ)SCOOH

alumina

> 32%
or silica gel

N
H

Tetr Lett, 21, 2443 (1980)

>95%
Bu23n0

JACS, 102, 7578 (1980)
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AND ANHYDRIDES

Pr
P MeSOZC1, CHCI

3
\(\COOH H,0, P.T.C. N

B ~
HNBz z 0

Chem Lett, 443 (1981)

1) CH3302C1 .
2) NH3 i
CHB(CH2)16COOH "CH3(CH2)16C-NH2 78%

3) CH3SOZC1

Org Prep Proc Int, 14, 396 (1982)

OOH O=C—NH—-<:>

1) C1502F, Et3N

81%

Synthesis, 661 (1980)

1) C]SOZNCO, Et.N

3

2) <:>— NH, 0
Ph-COOH Ph-C-NH

82%

Synthesis, 506 (1982)
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SECTION 77

94%

~75%

Ph(CH,) ;CO0H &
2 PO )
I@ {]
NH
CsF Ph-CH”
]
CH
Ph_ 3
CHNH,
- Chem Lett, 391 (1980)
CH,
0 0
tt
C-Cl Jd C-NH
1)
NPh .
2 (O
NO
NO2 2
Bull Soc Chim France II, 167 {1982)
COOH

G

" ‘\\(/’\\v, ~ NH
PhoP, Et,h

3

Synthesis, 287 (1981)
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AND ANHYDRIDES

0 /0
A
5
1) N
~0
S 0
CsHll-COOH — CSHll-C—NHBZ 32%
2) BZNH2
Synthesis, 933 (1982)
COOH
NN
0 Ph
n 1
. koH, Bu® Hsd®, & NH-CH
— i
CH3
-6~
0 2 89%
Ph-CHC
CHCH, NG,
NH2
Chem Lett, 285 (1981)
PhBP(OCHZCF3)2
0
+ CHSC-NHBU 80%
2) BuNH2
CH3C00H

Joc, 45, 5052 (1920)
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0 0
COOH 0
1) CiPPh
. ) 5 - N~
1
2) H,NCH,CH,Ph H
27 2R
94%
Synthesis, 385 (1980)
O _wph
Ph-0-P may be used as a carbonyl-activating group for
C

the synthesis of amides and anhydrides from carboxylic acids.
Yields are >90%
Synthesis, 288 (1982)

0
p E’O\P/Pr
l""‘ % )
I™~0 can be used to replace DCC as a coupling agent
0 0
O;;P::Pr in peptide synthesis. No sparingly soluble

secondary products are formed,
Angew Chem Int Ed, 13, 133 (1980)
Diphenyl phosphorazidate (DPPA) and diethyl phosphorocyanidate

(DEPC) can serve as coupling reagents for solid-phase peptide

synthesis in DMF,

Chem Pharm Bull, 28, 3064 (1980)
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AND ANHYDRIDES

Use of SDPP in place of DCC for preparation of active esters

in peptide synthesis.

0
0
N-O—P(OPh)2
SDPP

Tetr Lett, 21, 1467 (1980)

Use of NDPP as an activating reagent in the mixed anhydride

method of peptide synthesis.

Q
0

NDPP = (Ph0),P-0-N

0
JCS Chem Comm, 1029 (1980)

Use of polymeric N-hydroxysuccinimide (NHS) as a coupling
agent in peptide synthesis. Yields are ~90% with 1ittle race-
mization,

Acta Chem Scand B, 33, 311 (1979)

Use of phenyltetrazolinethione/isocyanide as an activating
group for peptide formation. Yields are 60-84%, without race-

mization.
Angew Chem Int Ed, 21, 143 (19382)
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Use of thiazoline-2-thione as a carbonyl-activating reagent

for peptide synthesis.

0
HN® S 0 H,N=-AA 0
J/ " 2 2 "
AAl—COOH --—-————-—-—>-AA1-C-N S ““""""AAI—C-NH-AAZ
Chem Pharm Bull, 28, 3140 (1980)
Me
R-coot Ol N
_C=N Ph 0
Ph 1}
+ —» R-C-NHR'
t
R -NH2
Allows peptide synthesis using unprotected amino acids,
JACS, 102, 4537 (1980)
0 0 0
HZN—C-NH2
0 — NH 82%
, .
0

Synth Comm, 11, 447 (1981)

Related methods: Amides from Amines (Section 82)
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Section 78 Amides from Alcohols

CH.,0H
Ph NHCOOMe
Me
Phth CH3
0= OH
NHTo1

Phth = phthalimido

1) HCro,

N—H 85%
2) Me351I
Ph Me

JoC, 46, 1616 (1981)

Phth CH
DEAD S8
40-60%
Ph,P N
3 0 Mol
Joc, ﬂg, 1229 (1981)
Boc
! CH
HN N3
Ph3P o
79%
DEAD N\
0 0Bz

JACS, 102, 7026 (1980)
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Section 79 Amides from Aldehydes

1) Me,SicN
0 2) LDA 0 0
Ph-C CHO Ph-C C-Nie, 51%
3) Ph,PO,NMe,
4) H3d3

Tetr Lett, 23, 3255 (1982)

PhO Ph
> 0 Ph-CH=NPh N o
P0-Gy=C-0-P(0CH,CC )y ——— [ :
E 07 e

Synthesis, 1053 (1982)

b

| * *
N-CH-COOMe 1) TicT Bux  LCHQ
C 4 N COOMe
PN
H Bu | ’,OMe 0
2) Me,C=C
27 oM 77%
3) LDA 90% ee

Tetr Lett, 21, 2077 and 2081 (1980)
Synthesis, 545 (1981)
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Section 80 Amides from Alkyls, Methylenes and Aryls

No additional examples

Section 81 Amides from Amides

Conjugate reductions of unsaturated amides are listed in Section
74 (Alkyls from Olefins).

0 0

" 2 BuBr _Bu
Ph-C~NH

1
Ph-C-N 93¢
NaOH, P.T.C. By

2

Synthesis, 1005 (1981)

BzCl
N& <N1 81%

A 0 KF-alumina ) 0
H Bz

Chem Lett, 1143 (1981)

0

0
n 1) N,O NaOAc
CNHCH 24>

n-C n=CgH;,ChH 92%
2)
[>—nH,

iy

817 3

17

Tetr Lett, 23, 1127 (1982)
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0
C-CH-C-NHCMe
1
Br

Me

3 3

0 NHOBz

0
C15H31—C—N >

99%

Tetr Lett, 21, 841 (1980)

KOH, benzene

> ~30-90%
18-crown-6

Synthesis, 586 (1982)

Boc
1
HN CH
Ph4P o3
> 79%
NG
DEAD 0 0Bz

JACS, 102, 7026 (1980)
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9 Cu++ 0
1]
CH3(CH2)6-CNHNH2 CH,(CH,) .-C-N
3V72°6
)
94%
Tetrahedron, 36, 1311 (1980)
0 H, (50 psi) g
MeZCH-CNHNHPh > MeZCHC—NH2 100%
Pd/C
EtOH/HOAC
Synth Comm, 10 253 (1980)
0 ’ 0
C-NH2 HN—C-OCH3
electrolysis
71%
CH3OH
Chem Lett, 565 (1982)
0
"
H.C~C-N(CHO)
N NN
1
H CHO

Synthesis, 264 (1982)
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0
OZN—@—— C-NH,

1) 120° 0 0
+ C-NH-C-Me 89%
2) HZO
MeZN-(Ii(OMe)2
Me
NO2
Synthesis, 119 (1980)
S
" 1) CSC]2 9
Bz-N-C-Me —_» Bz-N-C-Me 755
1 ]
H 2) H,0 H

Indian J Chem, 198, 211 (1980)

Section 82 Amides from Amines

O~Or¢ O
NH, C|\> HN-C-CH,

OAc

95%

Synth Comm, 12, 709 (1982)
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QL+
/r— S-C-CH
N 3
0

+ CH3-C-NHPh 98%

Synthesis, 991 (1981)

0
R
Ph-O-CHZCOOH 0 -P-N 0

[ -
7/ el
+ Ph-0-CH
L=0 92%
NH :: :NH
@ 2
CH3 CH3

Synthesis, 547 (1930)

M
MeO OEt

0
Q\JH Q-E-OEt 7%

J0C, 45, 4519 (1980)
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C1
1
MeS-CH-C0C1
CH  NHte L) snCl, Mo
96%
2) Raney-Ni
ethanol 0
Synthesis, 534 (1981)
CpFe(CO)2 \H H
0 1) BugP, Ci,CN
HN 20%
2) Ag,0, THF 0 N
CH3
JoC, 45, 1984 (1980)
AR
C-N\]T'S 0 '
1 1
———
l S o i |
(CHy) g + (E:HZ)3 ---—--—-——-(CIHZ)4 (%H2)3
l /ﬁ\ NH, —
H ]
C-N S 0 H 89%
0 / Chem Lett, 159 (1980)

Related methods: Amides from Carboxylic Acids (Section 77)
Protection of Amines (Section 105A)
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Section 83 Amides from Esters

COOMe C-NMe,

Me2A1NMe2

93%

Org Syn, 59, 49 (1980)

n-C. H,.COOEt
1735 o

© 0
KOH, Bu4N HSO
+ n-C. H C NMe

17"'35 2
PhP—< )
Me NH ‘@

Chem Lett, 285 (1981)

78%

0 1) LDA, THF Ph
Phe, Ph 50
~CH-C-0Et | g
CH 2) PhCH=NPh ~

3

Joc, 45, 3413 (1980)
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Section 84 Amides from Ethers and Epoxides

OH
N 1) RCN, HBF,
{ CHy - { CH. NH-C-R

2) NaOMe, MeOH

Tetr Lett, 22, 341 (1981)

Section 85 Amides from Halides

NO,BF

/\]/ /\( 65%
CH4CN HNAC

Joc, 45, 165 (1980)

KOH

J/—:CHZBr
945

NHPh J;\!

0 Bu4N® B 0 o

Chem Pharm Bull, 29, 1063 (1981)
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Section 86 Amides from Hydrides

0
0 HN-C-CH3
CH3—C-NHOH
59%
PPA
OMe OMe

JoC, 46, 4304 (1981)
1) PhSeCl, CF3SO3H

CH4CN o [:::::]\\
2) 30% H,0 NHAC

2

Joc, 46, 4727 (1981)

OTMS

TiCl
+ f:l-COZMe

Me

o
—_—

78%

=

w-COZMe

Me Tetr Lett, 21, 2033 (1980)
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Section 87 Amides from Ketones

0 1) H,NOSOH, H,0 0
CH ,-C-Ph CH o~ C-NHPh 607

3 2) 2 3

JOC (USSR), 17, 2284 (1982)

CHO H

NO 3
2 NO,

41%

Helv Chim Acta, 65, 2299 (1982)

NHAC

NOH
bk,

TsOH, CH3CF OMe

OMe
Me

Synthesis, 483 and 887 (1980)
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Section 88 Amides from Nitriles

® o 0
Bu4N HSO4, CHZCT2 v
CN - C-NH2 85%
H202, HZO’ NaCH
Synthesis, 243 (1980)
KF 9
Ph-CHZ-CEN —_——— Ph—CHZ-C-NH2 74%
alumina
Synth Comm, 12, 177 (1982)
H
Cu(0), Ny,
A o 2 Mo 2N 89%
0 " 2
HZO’ 90 0

Joc, 47, 4812 (1982)
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Section 89 Amides from Olefins

OZN{<:3>SO3NHCOOEt 0
B

Hx=NH-C-OE t
NaOH, P.T.C.

Hx

3

Synth Comm, 11, 475 (1981)

Ph-CH=CH

0
Me-C=NH- CH-CH
4 Ph

1) Hg(NO,),
2) NaBH

847%

3

CH3—E-NH2

JCS Chem Comm, 670 (1981)

TsNH,, Hg(NO3)2 NHTs
66%
NaBH4

JCS Chem Comm, 1178 (1981)
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Section 90 Amides from Miscellaneous Ccmpounds

TiCl5, NaOH
. \ 79%
N CH,OH/H,0 0 N H
0 oM 7
Joc, 45, 410 (1980)
Fe(C0)
3
7" Celv /
‘ > \ 72%
|\ N 0
0 ~
~N Bz Bz

JCS Chem Comm, 297 (1980)

OMe
_OMe H S. Me S
(Co)lr=c_ + W —_ | 81%
Me 0 N

JACS, 104, 5538 (1982)

Review: "Prominent Aspects of Electroorganic Synthesis in 8-
lactam Chemistry,"

Bull Soc Chim Belges, 91, 951 (1982)
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Section 90A Protection of Amides

0 0
CH,0Bz ;
2 Me,Sil NH
| N 3 - ,/L§ 609
/l§: N 0
NTS0 H
CH, 08z

Synth Comm, 11, 787 (1981)

A study of N-acyl protecting groups for deoxynucleosides, including
substituted phenylacetyl, phenoxyacetyl, and benzoy! protecting
groups.

Tetrahedron, 37, 363 (1981)

The N-acyl protecting groups in nucleoside derivatives can be
selectively removed by treatment with ZnBr2 in the presence of

alcohols to give O-protected nucleosides.

Tetr Lett, 22, 3761 (1981)
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CHAPTER 7
PREPARATION OF AMINES

Section 91 Amines from Acetylenes

No additional examples

Section 92 Amines from Carboxylic Acids and Acid Halides

No additional examples

Section 93 Amines from Alcohols

PhoP (OCH,CF ),
+ —_— e N-C.H,oNHBU 73%
2) BulH, 817
n=CgHy ;0H

Joc, 45, 5052 (1980)

Review: "Catalytic Amination of Alcohols, Aldehydes, and Ketones"

Russ Chem Rev, 49, 14 (1980)
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N-0H HN-CH,1-Bu
1-Bu-CH,0H
- 487%

H2, Cu|Mg0

Doklady Chem, 244, 69 (1979)

Section 94 Amines from Aldehydes

CH=NOH NaBH, CHoNH,
@ QC,, =
TiCl
N02 4 NH2
Synthesis, 695 (1980)
l—PrOH
Ph-CH=NPh Ph-CHZNH-Ph 85%
Rh catalyst
Synthesis, 442 (1981)
HN-CH,CH
_ 273
N-OH CHy-CHO
- 63%
HZ’ Cu/Mg0

Doklady Chem, 244, 69 (1979)



SECTION 94 AMINES FROM ALDEHYDES 193

/v /\//
N PhSeH HN
N ! 03%
Py L
Pl
PhCHO
) n-CgH. CHO PhCH,~N-Ph
PhSeH n-Cghyp-CHy
PhiH,

Tetr Lett, 21, 3385 (1980)

/\/\/\CHO 1) N‘ H lNH ”@ @ .

2) DIBAH H,C

NN

JACS, 103, 4186 (1981)

X 1) t-Buli

N
\ 2) PhCHO
H-C—N::::] Ph 57%
) MeOH, H,0

3
4) KOH, H,0 OH

r=

JACS, 102, 7125 (1980)
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Joc, 46, 3119 (1981)

Review: "Catalytic Amination of Alcohols, Aldehydes, and Ketones"

Russ Chem Rev, 49, 14 (19380)

Related methods: Amines from Ketones (Section 102)

Section 95 Amines from Alkyls, Methylenes, and Aryls

No examples,



SECTION 96

Section 96 Amines from Amides

0

AMINES FROM AMIDES

" NaBH4
- - - ——————————- -
n~Cgf1g-C-NHBZ - n=Cqtt1gCH NHBZ
TiCl
4
Synthesis, 695 (1980)
NH NaBHs NH
H2, omso
JOocC, ié, 2579 (1981)
0
C-NHZ CHZNHZ-HC1
1) BH, SMe,
2) ether, HCI
Synthesis, 439 (1981)
% NaBH4
CH3-C-NHPh CH3—CH2NHPh

Joc, 46, 3730 (1981)

195

93%

73%

77%

65%
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0
n
C—NMe2 CHZNMe2
BF3 OEt2
. 8%
BH3 SMe2
TMEDA

Synthesis, 996 (1981)

(”e0<z::>)2 2°4
0 2) Et0°
PRCH - C-N PhCH,-CH,-N )
: D 3) NaBH, 272

70%
Tetr Lett, 21, 4061 (1980)
Related methods: Protection of Amines (Section 105A)
Section 97 Amines from Amines
NaBH,, H,C=0 e
PhNHEt Ph-N-Et 37%
THF
-NaBH4, H2C=O
PhNH2 PhNMe2 98%
THF

Synthesis, 743 (1980)
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NH2 9 9 NHCH3
1) HC-O-CCH3
93%
2) BH,Me,S
COOEt COOEt
Tetr Lett, 23, 3315 (1982)
BuZCuLi
BzZNH — BzZNBu 62%

J0C, 45, 2739 (1980)

O EtOH ! !
N > N 74%

[ 1
fli 5% RhHL4 Et
JCS Chem Comm, 611 (1981)
BuOH
Ph-NH2 —i PhNBu2 79%
RUC,L

Tetr Lett, 22, 2667 (1981)
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RUCT, L 5
90%
180° N

HN NH2 H

Joc, 46, 1759 (1981)

Ph
1) 5% Cul
2) Et0COCI
® O
N 3) PhMgBr N
4) S, &

Joc, 47, 4315 (1982)

L1
D Q@ 0

Joc, 45, 1515 (1980)

I =

44%
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N=CHPh NHMe
1) (MeO)2 O2
2) H O HZSO4
99%
3) TOH
N=CHPh NHMe

Synthesis, 303 (1980)

, ether

) HC
CN B CHo CHNH,
0 N
E N £t . Q 729
N 3) Hy

4) NaOH
Synthesis, 541 (1981)
NHMe 4"\‘COOMe Me CO0Me
PACT,, (CHCN) NS
- 73%
0
LiC1, THF
0

JOC, 46, 2561 (1981)
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CH3I, 18-crown-6

" £-BuOK, Et,0 \

JOC, 45, 3172 (1980)

Section 98 Amines from Esters

No additional examples.

Section 99 Amines from Ethers

No additional examples.

Section 100 Amines from Halides

1) Me,NNH

60%
2) HNO2

Br NMe2

Synth Comm, 12, 801 (1982)
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Ph-N=PPh3
+ 5 Ph-NH 72%
2) HZO’ OH Bu
Bul

Synthesis, 295 (1930)

Pho NP Me-NH~CHO SNSS RZi
1P L
-
,
N KO N7 Nive

Cl

Synthesis, 39 (1980)

NaBH,, H,0
4 2 n-C,H

Toluene, P.T.C. - °

-NH 92%

n-Cghy7-Ns 17N,

(from the halide)

Joc, 47, 4327 (1982)

CH3ONH2-CH3L1
> 67%
Li

NH2

(isolated as the benzamide)

Joc, 47, 2822 (1982)
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X
\
2
Ph-L ; Ph-NH 634
2) H,0, 2 or S04 2

1) Ph CH

Many aromatic and heterocyclic examples.

Tetr Lett, 23, 699 (1982)

2) Conc. HCI
NH NH
Br Br 100° 2 2
v50%
Chem Ber, 114, 173 (1981)
NH2
MeO By : 61%

MeO N
Br CH4CN
0 0

Joc, 46, 2991 (1981)
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0
NK 0
0
n-C H. -Br N-CH 949
817 18-crown-6, toluene 817
0
Bull Chem Soc Japan, 55, 1671 (1982)
LDA
Hx-CH=CF, s Hx~C=C-N{i~Pr) 70%
2 -~ 2
EtZO

Chem Lett, 935 (1980)

Section 101 Amines from Hydrides

0TMS 0
Me

Me @

Me, N=CH, ¥,

79%

Tetr Lett, 21, 805 (1980)
Me3N
electrolysis

+ —> MeZNCHZCH(COOEt)2 53%

H,C(COOEt ), @)

Tetrahedron, 37, 2297 (1981)
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Section 102 Amines from Ketones

0 l ]
o6
Bu,N BH.CN N

4 3
+ | l 94%
N HC1
H
JoC, 46, 3571 (1981)
NOH NH2
NaBH4
— 91%
TiC]4
Synthesis, 695 (1980)
R NHR
N/
Na25204
> 0-55%
DMF 4
R = Bz, c¢-Hx

Aust J Chem, 32, 201 (1979)
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Bz
N// HNBz
CH
CH3 LiEt BH 3
S 84%
97% cis
Tetr Lett, 22, 3447 (1981)
OH
N FiN-CHZ—i-Bu
1-Bu-CH20H
_ 48Y%
HZ’ Cu/Mg0
Doklady Chem, 244, 69 (1979)
OH
N// HN-CHZCH3
CH3-CHO
63%
HZ’ Cu/Mg0
Doklady Chem, 244, 69 (1979)
1) t-BuLi
;x< ) t-BuLi Ho
N 2) O:o NHMe
- 45%
H-C-NMte, 3) MeOH, H,0
4) KOH, HZO

JACS, 102, 7125 (1980)
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% 00

0
1)
98%
2) DIBAH f
@g}

JACS, 103, 4186 (19871)

NHMe

> 66%

JACS, 104, 877 (1982)
Ph Ph
Ph electroreduction
100%
Nog O ethanol, HZSO4 N Ph

Tetr Lett, 22, 3961 (1981)
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0
Ph

Ph C-Bu MeNHCHO Zj—
Bu 68%
X N

Mgm 1
2 Me

JCS Perkin I, 700 (1981)

NaBH @*
Bz00C COO | 5

>

CH2C1

2

OMe

OMe

OMe
70%
71% ee

Tetr Lett, 22, 3869 (1981)
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(S)-pyradoxamine analog NH,
C-COOH HuerC
\r\“ Zn++ / ~

Review:

Review:

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5 SECTION 102

0 COOH

Me CHCH2

2
68%
96% ee

Chem Lett, 1765 and 1769 (1982)

"Catalytic Amination of Alcohols, Aldehydes, and Ketones"

Russ Chem Rev, 49, 14 (1980)

"The Friedldnder Synthesis of Quinolines"

Org React, 28, 37 (1982)

Related methods: Amines from Aldehydes (Section 94)

Section 103 Amines from Nitriles

NN N

1) Me,S*BH

2> BH3
2 HZO a/’\\\/”\\./’ﬂ\\
3) NaOH NH,

72%

Synthesis, 605 (1981)
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X
TMSO CN 1) 2 BuLi HO C\NH
2) HZO 2
92%
3) AcOH, HZO
Synthesis, 270 (1981)
Section 104 Amines from Olefins
1) BH3'THF
15 66%
15 NH,
2) NH4OH
NaOC1
JCS Chem Comm, 62 (1982)
Joc, 46, 4296 {1981)
0
" NH
(Et0),P-NH 2
QO e O
1) Hg(NOg),, CHCHCI,
2) NaBH4, NaOH/HZO

3) HC1, benzene

Synthesis, 918 (1982)
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1) [CpCo(NO)T,, NO 2
@ "
2) LiATH NH

4 2

JACS, 102, 5676 (1980)

Hg0* 2HBF OH

4 . 807

PhNH,, H,0

2’ 2
NHPh

Synthesis, 376 (1981)

CH,NEt
2 5 272
% 100%
A1,0
0 273 0

Tetr Lett, 21, 809 (1980)
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78%

OMe OMe

Tetrahedron, 37, 2895 (1981)

TSONH
l NH 90%

CH,CI

L 2“2 |

JCS Chem Comm, 560 (1980)

0 Il 0
Ph-C Ph-C

7%
Ph Y,J\Prf

H

Tetrahedron, 36, 73 (1980)
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0 00 OH

HN-NMe.,-CH., - CHCH TR
p~CHa-CHOH, !
phe” N Ph Ph

Synthesis, 650 (1980)

Section 105 Amines from Miscellaneous Compounds

NaBH4, HZO/To1uene

3 ¢ Bu,P® BrO

C8H17-N -
16733

C8H17-NH2 92%

Joc, 47, 4327 (1982)

Fe3(CO)]2A1203
® -0 -
N N
{
0

JoC, 46, 2593 (1981)

Paly
@ ., -
g CH3 CH,C1 N CH

3

Chem Lett, 459 (1980)
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NO
\ TiC1
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H

[::::I:;i:] -

NaBH4-SnC]2

NaBH4 N
87%

Synthesis, 741 (1980)

Ph-NO Ph-NH
2 E£OH 2
Chem Pharm Bull, 29, 1443 (1981)
NO2 NH2
NaBH4
- 95%
NiClz
CH
CH3 3
Chem Pharm Bull, gg, 1159 (1981)
NO2 NH2
H. NNH
2 "2 96
0Ph Raney Ni 0Ph

Tetr Lett, 23, 147 (1982)
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SECTION 105

NH

NO, 0 2
Na0-C-H, KH.,PO
2 4 81%
Me
Me (:;>§§O
Me
Synth Comm, 11, 925 (1981)
CHy ® CH3
NO, Heod®  Et N0,
92
Pd/C
NH
NO, 2
J0C, 45, 4992 (1980)
\G NH,
2 et £t
Li-NH, -
947
MeQH
Synth Comm, 12, 293 (1982)
Al Te,, H.0
Ph-NO, ¢ 3 @ Ph-Ni, 90%

Angew Chem Int Ed, 19, 1008 and 1010 (1980)
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COPh COPh
Fe3(CO)]2
> 68%
A]ZDB, hexane
NH
NO2 2
JCS Chem Comm, 821 (1980)
NH
2
NO2 |
T1C13
— 86%
N-Me HZO N-Me
0 0
Chem Pharm Bull, 28, 2515 {1980)
COPh
COPh
co, Ru3(CO)]2
100%
NaOH, HZO/benzene
pP.T.C. NH2
NO2

Tetr Lett, 21, 2603 (1980)

Review: "Dihydropyridine Equivalents as Intermediates for the

Synthesis of Alkaloids”

Bull Soc Chim Belges, 91, 985 (1982)
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Section 105A Protection of Amines

Related methods: Amides from Amines (Section 82); Amines from
Amides (Section 96)

>§\COC1

2
(or acid + DCC)
0
R-N-C NO2
Rl
n, NH4C]
Synth Comm, 10, 469 (1980)
0
C1-C-0OMe
/\ O
R‘NHZ R-NH-C-0OMe
MeZS
MeSO3H

Chem Lett, 705 (1980)
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9 HZ’ Pd, Et3N
R-N-C-0Bz — R-NH

N MeZNAc, NH3(1)

~80%

R may contain a wide variety of other functional and protecting

groups.
Org Syn, 59, 159 (1980)
()
0 NH,» Heoo®
R-N-C-0Bz RNH2 >90%
H 10% Pd/C
Synthesis, 929 (1980)
0coC]
OEt

0
\ OCNHR
e]ectro1ysis,jﬁ§l’//,/’/ OEt

Tetr Lett, 22, 3719 (1981)
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JU 3
_‘N-C-OCMe3 0
R-NH, R-N-C-0Che ~80-95%

H

Tetr Lett, 21, 3065 (1980)

LA

> R-NH-C-OR' ~70-90%

R-NH,
R' = t-Bu, Bz, ~CH,CH,THS
J0C, 47, 2697 (1982)
0 0
(R-NH-C-0 Prot,
—E— R,
| or H,NNH
oNNH,
0 CF
3

(TCroc)
Used as an amine-protecting group in peptide synthesis.

Joc, 46, 4971 (1981)
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ArSOZC1

Tetr Lett, 23, 3843 (1982)

K, crown ether

R-N-Ts R-NH
R diglyme R
Chem Pharm Bull, 30, 3178 (1982)
R R,
— e — 100%
- N NH ~100%
N<§7,N Ts pyridine N\

JoC, 45, 547 (1980)
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Use of various muitisubstituted benzenesulfonyl protecting groups

for the guanidino function of arginine. Removed by TFA-thioanisole.

Chem Pharm Bull, 29, 2825 (1981)

OMe

Me0 SOZC1

OMe

RN

H MeO OMe

HF or CH,SO.H
373 OMe

Used for tryptophan in peptide synthesis.

Chem Pharm Bull, 33, 2825 (1982)
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1) (i-Pr) hEt

2) Ch,=CHCH ,Br --\\\\\\‘\\\

R-NH,, R-N(CH,CH=CH,),,
L ;RhC1 —””///,//’
CH1CN/H,,0
Tetr Lett, 22, 1483 (1981)
1) EtoN
0 3 H
® ,l 2) Ph,CCT .
H N-Asn-C-0TMS = PhC-N-Asn-COOH 75%
3) MeOH

JoC, 47, 1324 (1982)

The DPPM group is used to protect histidine in peptide synthesis,

It is stable to acid, but cleaved by Zn/HOAc or electrolytic reduc-

N@- CPh,— = DPPM

JCS Perkin I, 522 (1981)

tion.

@ L-Selectride

R-NMe ~30-90%

2
I Org Prep Proc Int, 12, 345 (1980)
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0

Me C-E—OCHZC]

3

Na2603 9
Me,CCOCH
1

3 2

b o

Joc, 45, 1711 (1920)

Use of the e-phenylacetyl protecting group for lysine in peptide

synthesis. Deprotected by a penicillin aminohydrolase enzyme.

Coll Czech Chem Comm, 46, 1983 (1981)

Joc, 47, 2663 (1982)
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OH

anodic oxidation

Ph CH2C12/Et4NBF4

N

R-NH 0

TFA /

CH2C1

Ph

2
Used for amino acid esters.

Angew Chem Int Ed, 19, 712 (1980)
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CHAPTER 8
PREPARATION OF ESTERS

Section 106 Esters from Acetylenes

OH
C0, Pdc,, Sncl, 0
_ 0 33%
C=CH
PBU,, CHCN
JACS, 103, 7520 (1981)
Ph-C=C-Ph €O, Rh catalyst Ph
+ I 0
Ph
NaOAc
MeOH OMe
Chem Lett, 993 (1981)
Et Et
. CO, MeOH Et Et
"‘<B/0 - \-_—< 959
Ng PdC1,, NaOAc
COOMe

Chem Lett, 879 (1981)
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Section 107 Esters from Carboxylic Acids, Acid Halides, and

Anhydrides

The following types of reactions are found in this section:

1, Esters from the reaction of alcohols with carboxylic acids,
acid halides, and anhydrides.
2. Lactones from hydroxy acids.
3. Esters from carboxylic acids and halides, sulfoxides, and
miscellaneous compounds.
R-COOH
DCC 9
+ N R-C-0R'
polymer-bound
R'-0H <:>
NMe2
Bull Chem Soc Japan, 54, 631 (1981)
* DCC * 9
NPS-NH-CH-COOH e NP S = NH = CH-C-0Bz 92%
1 ]
CH,Ph BzOH CH,Ph

No racemization.

JCS Chem Comm, 1132 {1982)
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t-BuOH, carbodiimide
Z-Pro-COOH - Z-Pro-C00-t-Bu 889
DMAP, CH2C12

No racemization.

Joc, 47, 1962 (1982)

1) SO,CTF, EtN 0
Ph-COOH Ph-C-0Bz 802
2) BzOH, Et,N
Synthesis, 790 (1981)
COOH
1) CHS0,C1, Et,N N
577
2y HO
Synth Comm, 12, 727 (1982)
1) C1S0,MCO,
Et N
g 5C00H — C HpCO0ET 80%

Synthesis, 506 (1982)
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0
COOH 0 g
y C-0CcH,
1) PhO-PC1,, DMF
95%
2) C.H, .0
613
0 N NO, 0,N NO,
Synth Comm, 12, 631 (1982)
0 0
Lo A
Pr-COOH 0N ? \ P 9
+ Cl —>  Pr-C-0Bu 90%
Et.N
Bu-0H 3
Synthesis, 547 (1980)
1) Bu3PI2
Et20, HMPT 0 )
00N ., 739
- -0
2) =40 XA
Aust J Chem, 35, 517 (1982)
COOH COOMe
Me ,S1CHN,
100%
MeOH

Chem Pharm Bull, 29, 1475 (1981)



228  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 107

0
cocT CH.,C-0Bz

1) TMS—CHN2

785
Q0 —wm — Q0O

Chem Pharm Bull, 29, 3249 (1981)
Tetr Lett, 21, 4461 {1930)

~no

COOH

AN

: , OH
OZN NO2
; C1
NO2
Bull Chem Soc Japan, 54, 1470 (1981)

F

0,N NO

2 2

Ph.,CHCOOH
2 o, 0

+ PhZCHC—OCHZCH=CHPh

PhCH=CHCH.,0H N@;§>"NMe
2 2 99¢

Synth Comm, 11, 121 (1981)
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n=CH,,COOH C]\C=ﬁMe
g 2 0
MGZN 1l
+ > n-C_H..-C-0-t-Bu 77%
. s — 7511 -
pyridine
t-BuOH
Chem Lett, 1891 (1982)
>
\® l 0
Ph{CH,,) ,COOH N S 0
2’3 F : BF
4 Ph(CH,),-C
+ A 203 943
Ph(CH,) ,-0
Ph(CH,,) .OH CsF e
2’3
Chem Lett, 391 (1980)
NO2
0,3 2 =
22PN,/ 0
COOH 0 /\\/C'OBZ 92
ARV Ph A
on” > B2OH, Et,N

Chem Lett, 1161 (1980)
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9\ r=N
"N
1) (:)N 0 0
Me3C-COOH > Me3C-C-OBz 79%

2) BzOH

Chem Pharm Bull, 30, 2633 (1982)

1)<3::h?>2'6=0 0

Ph-CHZCHZCHQCOOH Ph—CHZCHZCHZC"O'E—Bu 75%
. 2) t-BuOH, DBU

Synthesis, 833 (1982)

0 0 0

1] 1 CH3OH 1 ,
n=Cy 4t 35C-0-C-CF n-CypHycC-0Me 91%

Can J Chem, 59, 2617 (1981)

A //’—~\ €=0
HO(CH2)14COOH -—E;—EEB-> (CH2)14 0 63%
2 N4

JACS, 102, 7578 (1980)
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Ph
OH S =4‘N'N ,;>*</
v 0
,/’//"- N I
H . .
(CH,) (CH,) C=0 90%
2’15 2’15
COOH
Angew Chem Int Ed, 20, 771 (1981)
o
N‘;‘N
A
WJ\~
0 (CH, ) OH C1 Cl >x:oj:I:::(CH2)6-T
>< I Et,N, acetone 0z
-~ H - CH -C
072 (CH2)7COOH 3 = (CHy)4 *
H H 0
Tetr Lett, 21, 1893 (1980) 86%
00H COOEt
EtBr
96%
DBU, CH,CN

Org Prep Proc Int, 12, 225 (1980



232  COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 5  SECTION 107

0
COOH (Me0) ,50 C-OMe
( [ o
. H,S0
So0H 2>V C-Oe
0
Indian J Chem, 21B, 259 (1982)
00 00
C-C-0H C-C-0Et
C1CO0Et
~93%
Et N
NHAc NHAC

Tetr Lett, 21, 4997 (1980)

COOH @
N OMe A CO0Me
Me0 73%

Mel

Synth Comm, 12, 453 (1982)

COOH 0 C0oEt

(Et0),P-CCT

2 3

93%

Tetrahedron, 38, 1457 (1982)
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Review: "Recent Developments in Methods for the Esterification and

Protection of the Carboxyl Group"
Tetrahedron, 36, 2409 (1980)
Further examples of the reaction RCOOH + ROH - RCOOR are included

in Section 108 (Esters from Alcohols and Phenols) and Section 10A

(Protection of Carboxylic Acids),

Section 108 Esters from Alcohols and Phenols

OH -
EtOAc

4470 AN neutral alumina
OH

OH
4070 AN\

0Ac

Synthesis, 789 (1981)
Tetr Lett, 22, 5003 and 5007 (1981)

00
non O

Ph—C-P(OEt)2 u
Q—C8H17—O-C—Ph 85%

n-CgH,0H
© DBU, CH,CT,

Tetr Lett, 22, 3617 (1981)
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CH.,OH CH,0AC

Ac,0

68%
BF -EtZO

04 Or
Chem Pharm Bull, 29, 3202 (1981)

/OHK/\/\/OH ACO@_@ )OH\/W -

CsF 81%

Chem Lett, 563 {1981)

OH HOAc OAc
O o
Me ,SiCl

3

Bull Chem Soc Japan, 54, 1267 (1981)

Et N 0
. _— CH4-C-0 —@-mz

82%

Synthesis, 991 (1981)
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~y

OH

ESTERS FROM ALCOHOLS AND PHENOLS 235
HCOCH
90%
BF3'2 MeOH 0-C-H
0

Org Prep Proc Int, 14, 177 (1982)

0 /=
Ph-C-N __ = CHPh

HO

Ph
OH
OH

Hing

0
THF

_THF Ph-C-0 874

CH,
Synthesis, 485 (1980)
Ph 0
Ni(0Bz),
- 0 99%
Brz

Synth Comm, 10, 831 (1980)

) Me50201, Et3N ?H3

1
2) EtCOZCs, DMF R EtCOZIlllC\\ 86%

H C5H11

JoC, 46, 4321 (1981)
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Br

2
y o g
Ni£0-C-pentyl]

OH 0 70%

Joc, 46, 4806 (1981)
OH

24
’,/l\\v,,~\\/,,0H . -4<j_11¥==o 96%
0

acetone

Tetr Lett, 22, 5327 (1981)

CHZOH HLADH enzyme
I | 79%
+
NAD .
CHZOH 100% ee

JCS Chem Comm, 515 (1980)
JACS, 104, 4659 (1982)

O

1) T](OCOCF3)

3
CF 4CO0H
8%
2) PdCl,, LiCl, MgO
co

JACS, 104, 1900 (1982)

Further examples of the reaction ROK »R'COOR are included in
Section 107 (Esters from Carboxylic Acids and Acid Halides) and
Section 45A (Protection of Alcohols and Phenols).
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Section 109 Esters from Aldehydes

0

CHO NaOC1 C-0Me
— 58%
HOAc, MeOH

Tetr Lett, 23, 4647 (1982)

1) t-BuoCl

/) @-O
-~ ! 60%
C-0M
Q— CHO 2) EtgN, MeOH 0 OMe

20C, 47, 1360 (1932)

0
CHO C-0OMe
electrochemical oxidation
83%
CH3OH, NaCN, Pt anode
Me Me
Bull Chem Soc Japan, 55, 335 (1982)
MeQ 0-C-H
MeO CHO MCPBA j@/ -
KF Me0
Me0

Tetr Lett, 22, 3895 (1981)
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AN
COOMe +e”, Me,SiC) ,,»\\v,,»\\,,azf-j)¥==0
N 0 86

DMF-Et4N0Ts
CH

(CH,) ,CHO

3 2)4

Tetr Lett, 21, 5029 (1980)

OH 1) NaH, DMF 0~z ?
@
2) Me,Si-CH=C=0 Z
CHO

Synthesis, 672 (1982)

1) TMSCN, KCN

CH3 18-crown-6
l 0 ~70%

l 2) pyridinium dichromate

CHO DMF 0

Tetr Lett, 21, 731 (1980)

. 1) Et,0, 15-20 kbar ¢

5711 _ 00
o’
511 ~ 2) MoD,, 30% H,0, ~

CeHy,=-C-H +
3) ACZO, pyridine 53%

OMe

Joc, 46, 2230 (1981)
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Br

osoMe  Ni{CO),

CHO benzene

~50%

JACS, 103, 3945 (1981)

Related methods: Esters from Ketones (Section 117)

Section 110 Esters from Alkyls, Methylenes and Aryls

No examples of the reaction RR = RCOOR' or R'COOR (R,R' = alkyl,
aryl, etc.) occur in the literature. For the reaction RH - RCOOR'

or R'COOR see Section 116 (Esters from Hydrides).

Section 111 Esters from Amides

0 Cu++ 0
- —————————- -, - 9
CH3(CH2)6 CNHNH2 o CH3(CH2)6 C O—<:> 77%

Tetrahedron, 36, 1311 (1580)
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H CH3OH

C-NH
6 acidic resin

Joc, 46, 5351 (1931)

Section 112 Esters from Amines

No additional examples.

Section 113 Esters from Esters

Conjugate reductions and conjugate alkylations of unsaturated

esters are found in Section 74 (Alkyls from Olefins).

0 Ti{0Et), 0
PhCHy=C-0Et s PhCH,~C-0BZ 85
Bz0H
Synthesis, 138 (1982)
0 1) 1,, MegSil [ 0
C-OMe . C-0CHMe, 71%
2) Me,CHOH |

Synthesis, 142 (19G1)
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t-BuOH

Tetr Lett, 22, 3715 (1981)

(PhSeO)ZO
S 0 L 69%
Ph-C-0 Ph-C-0

JCS Perkin I, 1650 (1980)

Bu2CuLi 0
0 /1fo§] Ph-C-0Bu 99%
0
2

Ph-C-S N

JCS Chem Comm, 1231 (1981)

t-BuOH
S-t-Bu _ -t-Bu 90%

CH,CN

Org Syn, 61, 48 (1983)
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\@\ OMe
COOEt OAC
91%
COOEt

Aust J Chem, 33, 113 (1980)

[:CHZMgBr
1) CH,MgBr 0 0

2
— 80%

Tetr Lett, 21, 4167 (1980)

1) Bng(CH2)4MgBr
0 .
54%
2) Jones

Joc, 45, 1828 (1980)

0
0-C-0Ft o )L/C_OEt

Pd(OAc)2L2 Ph 80%

Tetr Lett, 23, 5189 (1982)
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CO0Me
0
ONa
0Ac COzMe Mo(CO)6
————————
+
82%
JACS, 104, 5543 (1982)
C00Me
CO0Me H2504
N — 91%
0
COOMe 0
Synth Comm, 11, 35 (1981)
0 1) Br, 0
C-Ph 2) Hinig's base C-Ph
HN~\ HN\\ 66%
CH(COOEt)2 3) BuLi C(COOEt)2
]
4) 1,0 Bu

Angew Chem Int Ed, 21, 203 (1982)

Section 114 Esters from Ethers and Epoxides

0

1) SOZC12, pyridine M
CoH,5-CH,SPh C H17—C-0Me 76%

817 "2 2) MeOH/H,0

8

JCS Chem Comm, 857 (1982)
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H3P05, O@O &D
z 5 44%
0 CH,CN 0

3

Joc, 45, 1320 (1980)

RuOZ/NaIO4

/(_)\O o9%
0
CCT /11,40

Synth Comm, 10, 205 (1980)

A
£-BuC0C]
H H 849,
Nal
OCH3 C-t-Bu

Tetr Lett, 23, 681 (1932)

PhCHZPdm (PPI'13)2

0
Zf;;jx\\ BugSnC1, Ph-C-C] Ph-c-o’//\\"/’\\T’/’

0 CHs
81%

Cl

Joc, 47, 1215 (1982)
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CH3CO3H

/@\ 0 | 84
0

0
TMS Hx Hx

Tetr Lett, 22, 5191 (1981)

COOONa(3 0
0 AcO

Et Pb(0Ac) Et

100%

OMe OMe
Chem Lett, 879 (1982)

Section 115 Esters from Halides

MeSCHZSOOMe, tcluene
= n-C.,H,--CH

12725 50% NaOH, P.T.C. BRI

ﬂfCleZSCOZMe 83%

Tetr Lett, 22, 4499 (1981)
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COZEt silica gel
/\/\/\‘/\/ —

OH

Br

Br

Br

79%

0

Chem Lett, 1909 (1982)

Co 0
71%
0
PL,C1,, THF

JACS, 102, 4193 (1980)

PdL4, co 0
93%

MeCN, K,CO,, 70°

2773

Joc, 47, 3630 (1982)
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Ni(CO)
B —_— 0 96%
Et,N 0

JoC, 46, 1723 (1981)

Related methods: Carboxylic Acids from Halides (Section 25)

Section 116 Esters from Hydrides

This section contains examples of the reaction RH - RCOOR' or

R'COOR (R = alkyl, aryl, etc.).

0
C-0Me
1) TH{TFA),
80%
2) €0, MeOH
PdCT,, LiC1/Mg0
JACS, 104, 1900 (1982)
Joc, 45, 363 (1980)
0

SMe

MeSCHZCOOEt :
Ph-CH-COOEt 88%
TsOH

Tetr Lett, 22, 81 (1981)
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OAc
3
Na25208, OAc
NaOAc, AcOH 7%

OMe

CH

Synthesis, 477 (1980)

c

EtOE—CHZNZ CH,CO0EE
[::::] - 90%

JCS Chem Comm, 688 (1981)

PdC]Z, CuC12

/,//\
3, NaOAc, HOAc H 63%
OAc
Angew Chem Int Ed, 21, 366 (1982)
/\/\/ N
~ 52%
CSHllONO
OAc

Tetr Lett, 22, 131 (1981)
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Co
PdCTz, CuC]2
C.H,.,-C=CH C-H,,-C=C-C0,Me
511 NaOAc, MeOH 511 2
Tetr Lett, 21, 849 (1980)
0TMS 0 0 0
AgOCCH 0-C-CH,
IZ
Joc, 46, 2717 (1981)
N-OH 0
1) AcCl, ACZO’ pyridine 0Ac
2) Hy0, &
Synthesis, 223 (1981)
electrolysis
OAc
NaOAc, AcOH
SPh Sph
0 0

Tetr Lett, 21, 2557 (1980)

249

74%

90%

60%

62%
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H3C O\\NH CF3COOH H3C OH 0
! C-Ph
0=C-Ph _ -
F3C503H 0
77%
Synthesis, 461 (1980)
1) TMSCN, KCN
CH3 18-crown-6
l 0 ~70%
2) pyridinium dichromate
CHO DMF 0
Tetr Lett, 21, 731 (1980)
1) NaH, DMSO 0
Et_CHZNOZ Et-CH-C-0Et 55-80%
1
N NO
RO
]
0=C-0tt

Angew Chem Int Ed, 21, 139 (1982)

++ - CH
Fe '/S,0 3
— Phﬂ
CH.,CH.,COOH 0 0
3°"2 Mo
CH,CH,COONa 3

95%

(33% conversion)

Tetrahedron, 36, 3559 (1980)
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Also via: Carboxylic acids, Section 26; Alcohols, Section 41

Section 117 Esters from Ketones

0 1) BF ,-OEt, 0
Ph-C-CH3 - Ph-CHz-C—OMe 86%
2) Pb(OAc),, MeOH
Synthesis, 126 (1981)
0 0
C—CH2CH3 CH3—CH-C-OMe
Pb(OAc)4
— 68%
HC104, HC(OMe)3
Synthesis, 456 (1982)
\\ (CH2)4OH
0 (CHy)g
0 0 NaH, THF Y 499

JOC, 46, 1914 (1981)
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0
[:::::::j;?o 1) NaH, DME 0
/\/\
OH 9y Et,N, MeCN
NO (NH,) ,[Ce(NO,) ]
2 4’2 3’6 0 704
Tetr Lett, 23, 3521 (1982)
COOMe
0 ﬂ: CO0Me
COOMe
669
Zn, CHyCH 0
Chem Lett, 1217 (1981)
CH,
@ -
: 00" )>=0
{ 1) (MeZN)P-CHzc—éﬁZ { 0
729%
2) HCT, H,0, CHOH
Synthesis, 289 (1980)
OMe
/2 0
i 1) ©_N=?_<~'
% 0
~v50%
2) Hy0, HCT

Chem Lett, 1567 (1980)
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™S 0
0 4’l:: Ticl,
1) Br OO
‘ - ; 854
2) L,Ni(C0),
Et N

JACS, 104, 6879 (1982)

Also via Carboxylic Acids, Section 27

Section 118 Esters from Nitriles

1) HCH, CH3OH

;::o
2) O)*: Et N
0

1]
Me-CN Me—C-CHZCOOEt 85%
3) NaOEt

4) H3d3

Synthesis, 130 (1981)
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Section 119 Esters from Olefins

N,CH-COOE
@ (}— COOEt 88%
RhZ(OAc)4
Tetr Lett, 22, 1783 (1981)
J0C, 45, 695 and 1538 (1980)

on TR
Ph COOEt
Cu,Br
+ 2_ 2 71%

e C(COOEE) DMSO COOEt

2 2

Bull Chem Soc Japan, 54, 2539 (1981)
C00 CH,CN -
Tetr Lett, 21, 1819 (1980)
CF.=CH
0 2 "2 0
C.FC-0CT i C.F-C-0CF,CH,CT 80

25 e oF5 )

Joc, 45, 1214 (1930)

Also via Alcohols, Section 44
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Section 120 Esters from Miscellaneous Compounds

No additional examples,

Section 120A Protection of Esters

coC1 C(OMe) 4
1) EtSH, AICT,
76%
2) AgNO,, MeOH 1
I .
collidine

JoC, 45, 740 (1980)
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CHAPTER 9

PREPARATION OF ETHERS
AND EPOXIDES

Section 121 Ethers and Epoxides from Acetylenes

No examples.

Section 122 Epoxides from Acid Halides

9 1) CI1CH=CHCH,TMS

¢ o 2 0
O/ . AICT,
=
2) NaBH4, MeOH
3) NaOH 74%

Tetr Lett, 21, 4369 (1980)

Section 123 Ethers and Epoxides from Alcohols and Phenols

OH 0Bu

[ 1) NaOH, Hy (
0 0
( 2) BuCl (

OH OH

70%

JoC, 45, 1095 (1980)
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Mel, KF-alumina

C8H170H C8Hl7OMe 90%
H OMe
Mel, KF-alumina
78%
Bull Chem Soc Japan, 55, 2504 (1982)

1-BuCl

Ni(acac)2
Ph-OH ~—wmsme———» Ph-0-t-Bu 32%

NaHCO3

Synthesis, 186 (1982)
NH

BZOCCC]3

R-0H R-0-Bz 82-98%

TfOH, hexane/CH2C12

2CS Chem Comm, 1240 (1981)

BzOTs
Ar-0OH s Ar-0Bz

Synth Comm, 11, 853 (1981)

MeZSO, Phl
— 0
O }_-Bqu Ke @

30%

Joc, 47, 4374 (1982)
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ONa

CH

CHZOH

OPh
Ph4810COCF3 -
58%
JCS Chem Comm, 503 (1981)
OCHZCF3
CF3CH20502Me
86%
HMPT, &
NO2

Synthesis, 727 (1980)

A
[ ] 71%

A]ZO3 0

Bull Chem Soc Japan, 53, 3031 (1980)

CH

Nafion-H
> 0 90%

Synthesis, 474 (1981)
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Me, SO
24 - 85%
JACS, 103, 7398 (1981)
OH
\\\\ PPh3, CC14
386%
K,CO
OH 2773
) PPh
80-90%
OH CC14
Joc, ﬁé} 3361 (1981)
1) BuLi, THF
H  OH 2) TsC1 0
Ph 78%
3) Buki
Ph

Synthesis, 550 (1981)
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OH CH

PhI=0 6 13\\‘::::1§b
C6H13 ™S BF3-Et20

65%

JCS Chem Comm, 1108 (1982)

OMe Ph.P CMe

HOe—m 0 3 HO 0
H 0
OH DEAD OH

OH

JCS Chem Comm, 784 (1980)

Related methods: Protection of Alcohols and Phenols (Section 45A)

Section 124 Epoxides from Aldehydes

0
Me3s@ ©
Ph~CHO Ph-C——CH, 969%
KOH, moist CH3CN A
Tetr Lett, 23, 5283 (1982)
CH3
Ph-Se=CH,, 0
Ph-CHO 949

Ph

Angew Chem Int Ed, 20, 671 (1981)
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Ph ?sCH CHMe H
3hsCH,ChiMe,
n-C,H,-CHO 72%

71 .
KN(S1Me3)2 M5

JACS, 103, 1283 (1981)

Related methods: Ethers and Epoxides from Ketones (Section 132)

Section 125 Ethers and Epoxides from Alkyls, Hethylenes and Aryls

No examples of the preparation of ethers and epoxides by replace-
ment of alkyl, methylene, and aryl groups occur in the Titerature.
For the conversion of RH » ROR' (R, R' = alkyl) see Section 131

(Ethers from Hydrides)

Section 126 Ethers and Epoxides from Amides

No additional examples.

Section 127 Ethers and Epoxides from Amines

No additional examples,

Section 128 Ethers from Esters

CH3CH2CH21
Ph-0Ac Ph-0-CH,CH,CH 79%
27273
K2C03, 18-crown-6
JCS Chem Comm, 815 (1982)
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It
Ph-C-0-i-Pr Ph-CHZ-O-i-Pr 69%

Joc, 46, 832 (1981)

1) DIBAL-H
0 ~\[[::31\ 729
l 2) EtySiH -
Ph BF 5+ OEt,

Joc, 46, 2417 (1981)
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Section 129 Ethers from Epoxides

OH

Nafion-H
. 74%
MeOH/ether 40;
OMe
Synthesis, 280 (1981)

Section 130 Ethers from Halides

Q;C8H17Br

KOH
+ —_—  0CH.-0 Me
DMF -8
(Me@@-}—-P=o 974
3

Also can be used tc form diaryl ethers.

Synthesis, 828 (1982)

<8
NO
NaOH, H,0 ~
2 | 84%

benzene, Bu4NC1 N 0Ph

NO

47 N\

Cl

Synthesis, 921 (1980)
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E-BuC]
Ni(acac)2

Ph-OH Ph-0-t-Bu 32%
NaHCO3

Synthesis, 186 (1982)

Related methods: Ethers from Alcohols (Section 123)

Section 131 Ethers from Hydrides

1) PhI(O/\C)2

2) NaOMe, MeOH

Ph—CHZCOOMe Ph-CHCOOMe 70%
1

OMe

Tetr Lett, 22, 2747 (1981)

OCH

H
0 N CHB—OH N 3
- 88%
-2e
Synthesis, 315 (1980)
OTMS 0 QMe
Ph
+ Ph-CH(OMe)2 —_— 86%
TFOTMS

(92% erythro)

Tetr Lett, 21, 2527 (1980)
JACS, 102, 3248 (1980)
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Section 132 Ethers and Epoxides from Ketones

0 OCH3
I
2 86%
MeOH, reflux
Ph tH, Ph CHs
Chem and Ind, 888 (1980)
H
7 Me0
Me0 1) CpZZr\\
\\[::::]\\ i
CHOCH
C=S 2) c0, Br,, CH,OH i 3
, R Ph
Ph
J0C, 46, 289 (1981)
: s
)k Ph—Se=CH2 y
Bu Et Bu Et
Angew Chem Int Ed, 20, 671 (1981)
CH3
0 Ph3AS=CHCH3
~v70%

R

JACS, 103, 1283 (1931)
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@ 0
Et,0 BF®4

0
90%
£-BulK
(CH,),SEt

2)4

Tetr Lett, 21, 4807 and 4811 (19

Related methods: Epoxides from Aldehydes (Section 124)

Section 133 Ethers and Epoxides from Nitriles

No additional examples.

Section 134 Ethers and Epoxides from Olefins

hv, H
e o
CH3OH
N

Org Syn, 61, 112 (1983)

1) PhSeC1, CH C]
90%
2) RaNi, H

JACS, 102, 3784 (1980)

OH

2

9]
Q

0)
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AcO (PhSe)Z, MqSO AcO
o
= 7

MeCN/MeQH

electrolysis

JACS, 103, 4606 (1981)

H202, CHSCN
61%
CH3OH, KHCO3

Org Syn, 60, 63 (1981)

H202, HZO E)D
80%
[::::] (C]ZCH)ZC=O

NaZHPO4

Tetr Lett, 22, 2089 (1981)

MCPBA
0 >95%
KF

Tetr Lett, 22, 3895 (1981)
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02, hv
l 0
Ph-C-CH-Ph

0 OH

JACS, 103, 2049 (1981)

A~ A 02
=N N

OAC [Fe30<OCOR)6L3j9

/}W

v70%

OAc

JACS, 104, 6450 (1982)
50,2 @
98%
18-crown-6

Joc, 45, 4758 (1980)

OH OH
KHSOS, acetone

0 913
18-crown-6, CH2C12/H20

Joc, 47, 2670 (1982)
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5+
£-BuOOH, V 0
m /\A\
HO z HO Y
CH -
3 CH3
JACS, 103, 7690 (1981)
OH OH
(£-BuO) 471
0 72%
t-BuOOH

Tetr Lett, 21, 1657 (1980)

1) t-BuOOH, Ti(O-i-Pr)4

(+)-dimethyl tartrate 1",
W OH
N O 2) Hy0, NaF X

79%
95% ee

JACS, 102, 5974 (1980)
JACS, 103, 464 (1981)

(::)-N€h3 Br®
ANV -
HZO’ electrolysis

0
AN T3

Joc, 47, 3575 (1982)
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Br =N "0O0H
72%

Joc, 47, 1141 (1982)

0
(EtO)ZP-CN, H

202 0

[?;zl\ CH,CT,

OH

85%

Chem Pharm Bull, 29, 1774 (1981)
MeQOC

Me00C electrolysis
97%
MeCN/H,0, NaBr Me00C

MeOOC

Joc, 46, 3312 (1981)

C NaOC1

- Bu,NBr

0 CH,C1
272 C1

/ \ 82%

5 0
0

Gazz Chim Ital, 110, 267 (1980)
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COMPOUNDS

Section 135 Ethers and Epoxides from Miscellaneous Compounds

\CH,0Ts 1) BuLi, Cul
2
Demanni t0] eem—————

0 0 2) AcOH, HBr
:><: 3) n-C HllOK’

=75
n-C.H, ,OH

\‘\C A
7

"optically pure"

2Bu

Angew Chem Int Ed, 19, 198 (1980)
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CHAPTER 10

PREPARATION OF HALIDES
AND SULFONATES

Section 136 Halides from Acetylenes

Amberlyst A-26
(perbromide form) Bu‘\
Bu-C=CH > /C=CHBY‘ 94%
Br

Synthesis, 143 (1980)

Ph C1
302C12
Ph-C=C-Me =i — 85%

Cl Me
Bull Chem Soc Japan, 54, 2843 (1981)

1) catecholborane

(CHy) s "Scech(cn,)
HC=C-(CH, ) ,C00Me C=CH(CH,),CO00Me 70%
2'8 3) 1C1, NaOAc 17 2’8

Synth Comm, 11, 247 (1981)

Section 137 Halides from Carboxylic Acids

COOH £-BudI, hv

- 58%
Freon 113

JoC, 45, 4226 (1980)
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Section 138 Halides and Sulfonates from Alcohols

MeZNe=CHc1
©
PO,CT,

OH
//f\\v,/~\\,/~\\r,/ 904

C1

Synthesis, 746 (1980)

r Z >90%
4554\\v//p

Ph.P,
3 5
7
JOC, 46, 824 (1981)
HBr
K K - 91%
OH LiBr
Bull Chem Soc Japan, 53, 1181 (1980)
1) PhSeCN
Bu,P
3
\
o 2) Bry, EtoN o
HO Br

JCS Chem Comm, 656 (1980)
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OH Br
Me3S'iC1, LiBr
98%
or HHDS, Py
JOC, 45, 1638 (1980)
Ph,PI
OH 32 /\/\/‘\/I
Aust J Chem, 35, 517 (1982)
BU3PI2
H-CEC—CHZOH —— H—CEC-CHZI 60%
HMPT
Aust J Chem, 35, 517 (1982)
OH
BnOCH, OH PP 1, BnOCH,,
BnO 0 = BnO 0 ~85%
Bn0 - BnO
Lo
H I
Otte OMe

JCS Perkin I, 2866 (1980)
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(TSO)ZZn, DEAD
94%

Ph,P
00 3 0Ts
OH

Tetr Lett, 23, 4461 (1982)

Section 139 Halides from Aldehydes

No additional examples.

Section 140 Halides from Alkyls

For the conversion RH - RHal see Section 146 (Halides from

Hydrides)

Ph T M 984
Ph

Joc, 46, 2412 (1981)
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Section 141 Halides and Sulfonates from Amides

No additional examples.

Section 142 Halides from Amines

Ph

NH, . ,JILZL\ e F
0
Ph Ph
[::f:] o 45
2) A
JCS Perkin I, 1890 and 2901 (1980)
Cl
NH,
£-BuS-N=0
98
CuCl,,, CHyON
NO, NO,
Bull Chem Soc Japan, 53, 1065 (1980)

N 1) NalO,, HCI Br (1)

2) K05, Et,NH

80%
3) Me,Sic)
LiBr or Nal

C-CH, C-CHs
il O
0

Joc, 46, 5239 (1981)
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p
CH,I
CHNH, 1) 0 p—ph 2
S
v50%
21 CH3I
3) 4
C1 ¢
Synthesis, 853 (1980)
@ I L

2 2
90%
DMSO

Synth Comm, 11, 639 (1981)

1) HNO

2
2) H, KOH

Ph-NH2 > Ph-1 78%
&)
3) KI, H30

Synthesis, 572 (1980)

Ph
HF

NH NH 93%

== o
-
~No

JOC, 45, 5328 and 5333 (1980)
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Br
Br Br

NH

CuBr Me3CONO

2!

99%

CH3CN

CH CH

Joc, 45, 2570 (1980)

Section 143 Halides from Esters

1 o Me ,S1Br AcO 0 Br
(U 0Ac 100%
0Ac CH,C1 AcO
AcO 272
NHCOCH,
NHCOCH
3 Tetr Lett, 22, 513 (1981)

Me351I Et0
0 0 [ >90%

1, 763 (1981)

Synth Comm,

Section 144 Halides from Ethers and Epoxides

Me . SiBr CH,0Ac

3 CHy o
Z:;;j;\\ Br-(Chy) 4-CH 87%

CHZOAC Br

Synthesis, 383 (1981)
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1) Me3SiI

I
2) CPO3, HZSO4
0 91%
0

Tetr Lett, 22, 1429 (1981)

Section 145 Halides from Halides and Sulfonates

- MejSi1 I
[:::::[’ 72%

Joc, 46, 3727 (1981)

/\/\/SOBH 2 - /\/\/I 81%

Synthesis, 371 (1981)

1) LiCH,TePh

2
2) S0,Cl,, Br,, or I
R-X 20 2’ 2 2 R-CHX
3) 100°, DMF
59-95%
R = 1% alky

Chem Lett, 1081 (1982)
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Section 146 Halides from Hydrides

a-Halogenations of aldehydes, ketones, esters, and acids are
found in Sections 333 (Maloaldehydes), 369(Haloketones), 359(Halo-

esters), and 319 (Haloacids).

OH OH
CsSO4F

F 70%

MeCN, BF3
(ortho, para)
JCS Chem Comm, 143 (1981)
CH3 CC13

C]ZO

- 938%
CCT4

NO2 NO2
JACS, 104, 4680 (1982)
CH
3
CH3
HOC1
67%
OH
OH
-
2 H2C CH2C1
H2C CH3

Tetr Lett, 21, 445 (1980)
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0
C-Ph

o ,/l\\
7
LN \(U\(:Hzm

“s e, C1°
0 CHy COOMe
COOMe

=

€,

N
\

CH2C12/H20/HZSO

=

p—

4

\

N\

80%
Tetr Lett, 22, 3193 (1981)

C1

C12, K2C03
73%
silica gel
MeOf SOMe

para:ortho = 3.53
Chem Lett, 1423 (1980)

MeO OMe
Brz, HBr Br

8%

electrolysis

Synth Comm, 10, 821 (1980)

Br2
Ph—CHZ-CH3 —_— Ph—CH-CH3 90%
La(O/\c)3 ér

Bull Soc Chim France II, 327 (1982)
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CH3 CHZBr
CuBrz, £-BuOOH
95%
AcCOH, ACZO
Br Br
Synth Comm, 11, 669 (1981)
NO
NO, 2
KBrO3
88%
Hp50, Br
Joc, 46, 2169 (1981)
NH
IS M, 2
1) NBS/CC]4
92%
2) MeOH
Br
NH2
Br
2 moles 939
Br

Synthesis, 263 (1982)
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MeO Br2 MeO Br
QL) - Qg -
DMF
N N

H
H
Synthesis, 1096 (1982)

Ph-H 2 Ph-1 79%

A]C]B, CuC12

Chem Lett, 1481 (1982)

CHO CHO

electrogenerated I®

74%

TFA
I

Acta Chem Scand B, 34, 47 (1980)

I

@ PhI(0COCF,), @

81%

CO0H

COOH

J0C (USSR), 17, 2320 (1982)
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N@ 2, CHCN
71%
(NHy )y [Ce(NO,)

Bull Chem Soc Japan, 54, 2847 (1981)

CH
3
CH3 I
CF3COOI o
CH
' CH
I

Synthesis, 486 (1980)

Section 147 Halides from Ketones

0 0 0

HF, SF F

OEt CEt

-

JCC (USSR), 17, 1260 (1981)

0 Cl
0 PPh3, 612
> 91%

Can J Chem, 60, 210 (1982)
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Section 148 Halides and Sulfonates from Nitriles

No examples.,

Section 149 Halides from Olefins

For halocyclopropanations see Section 74 (Alkyls from Olefins).

Br

HBr
NN ,/’l‘\./"\\~/”\\\./”

® .0
R4P Br 887

JoC, 45, 3527 (1980)

1) BH,

Ph ”lL“o ANNF 2) 1C1 "

0
/’JL\\ NN
Ph 0
88%

I

J0C, 45, 3578 (1980)

B CINTs ¢
<:: 734
3

J Chem Res (S), 376 (1981)
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1) c-Hx,BH

2

Q ,/’\\V,/“\\j”
2) Chloramine-T (X=C1)

C-0

or Br, (X=Br)
or ICT (X=I)
0

NN
Ph-C-0

X
X =2Cl, Br, I ~90%

JOC, 46, 2582 and 3113 (1981)
Synth Comm, 11, 521 (1981)

Amberlyst A-26 (1C1,9) C1
[::::]:: 75%
CH, C1 .

272

JCS Chem Comm, 1278 (1980)

Me00C Br

Me0QC electrolysis
NaBr, HZSO4, HZO/MeCN Me00OC By

MeGOC

92%

Joc, 46, 3312 (1981)
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IF l;nlCH3
45%
Tetr Lett, 21, 4543 (1980)
CHZCll
Bu-CH=CH2 —_— Bu-CH—CHZ-CH2 31%
AIBN ' '

[ c1

Bull Chem Soc Japan, 53, 770 (1980)

Section 150 Halides from Miscellaneous Compounds

NO, cl
1) CHMoX CH,
2) "OH, NaOC 60%
H, 0/ EXOH

Synthesis, 616 (1930)

Nal
Ph-B(0OH) Ph-1 87%
chlioramine-T

Org Prep Proc Int, 14, 359 (1982)
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Review: "Methods of Fluorination in Organic Chemistry"

Angew Chem Int Ed, 20, 647 (1981)

Review: "Radioiodination Techniques for Small Organic Molecules"

Chem Rev, 82, 575 (1982)
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CHAPTER 11
PREPARATION OF HYDRIDES

This chapter lists hydrogenolysis and related reactions by which

functional groups are replaced by hydrogen, e.g. RCHZX - RCHZ-H
or R-H

Section 151 Hydrides from Acetylenes

No examples of the reaction RC=CR - RH occurs in the literature,

Section 152 Hydrides from Carboxylic Acids

This section 1ists examples of decarboxylation (R-COOH - R-H) and

related reactions,

0 hv 0
Ph-C\ ———————t  Ph-C + €0 82%

acetone JN=H 2

N-H
P d
CH CH
_<— N CooH —<— 2

Synthesis, 141 (19832)
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Section 153 Hydrides from Alcohols and Phencls

This section 1ists examples of the hydrogenolysis of alcohols and

phenols, ROH - RH

OH 1) Me,SiCT, Nal

//’\\N//ﬂ\\v//~\\//J\\\ n-nonane

2) In, HOAc
61%

Synthesis, 32 (1981)

OH
1) cocl,,
91%
2) ProSik
(E—BUO—-}-E-
JCS Perkin 1, 1207 (1980)
/N\\*\‘) 1) Bu,SnH, AIBN /ﬁ\\*\\)
2) BughF
HO 0 0

85%
JACS, 103, 932 (1981)
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OH NaBH,-PdC1,
Ph-CH-Ph Ph=CH,,~Ph 91
Chem Lett, 1029 (1981)
Fe(C0),
PhoC-OH  ————s P C-I 90%
toluene

Tetr Lett, 21, 801 (1980)

1) N,N'-thiocarbonyl

diimidazole
R-0H R-H ~30-80%

2) Bu3SnH

(deoxy sugar)

R = protected sugar

J0C, 46, 4843 (1981)

Also via Halides and Sulfonates, Section 160

Section 154 Hydrides from Aldehydes

No additional examples.

For the conversion RCHO -~ RMe etc. see Section 64 (Alkyls from

Aldehydes)
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Section 155 Hydrides from Alkyls

This section lists examples of the conversion R-R' > R-H or

Ar-R = Ar-H
Me NO, 5e0, Me NO,
1 ©)¢ O »
dioxane

N N H

. Me v

0 0
Tetr Lett, 21, 2433 (1980)

0 /201,

0
:> 38%
0 0

Tetr Lett, 22, 695 (1981)

Sectfon 156 Hydrides from Amides

No additional examples.



SECTION 158

HYDRIDES FROM ESTERS

Section 157 Hydrides from Amines

293

This section lists examples of the conversion RNH2 -+ RH

DMF

0
C-Ph
®
N,
c1
0
CH.,~CH-C-OMe
2
l NH,
N
H

Section 153 Hydrides from Esters

87%
Cl

Indian J Chem, 20B, 767 (19C1)

0
1) CH3C—OCHO
2) POC13, Et3N
3) Bu3SnH, AIBN
0
CH -CHZ-C-OMe

2
N

H
Synthesis, 68 (1980)

This section lists examples of the reactions RCOOR' = RH and

RCOOR' -+ R'H
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COOEY MC1., DMSO

2’

849
EtSH, 150°C

Synthesis, 119 (1981)

e
C, H,=CH,-C-0
163577 B0t
23—y HyCH, ~90%
PhS ‘:::’

Section 159 Hydrides from Ethers

JCS Chem Comm, 732 (1980)

This section 1lists examples of the reaction R-0-R' -+ R-H.

OMe

1) Me,SiCT, Nal
n-nonane 64%

2) In, HOAc

Synthesis, 32 (1981)
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NN

CHZOMe LiBHEt3

PdL4

CH

PV e Ve

J0C, 47, 4380 (1982)

Section 160 Hydrides from Halides and Sulfonates

This section Tists the reductions of halides and sulfonates,

RX + RH

1

QC

K or Na-K

> &7%
toluene,

dicyclohexy]l
18-crown-6

Tetr Lett, 22, 2583 (1981)

NaBH H

4—PdC12
MeOH : :

Chem Lett, 1029 (1981)

66%
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HCOOH, Pd-C

> 80%
DMF, &

Synthesis, 876 (1982)

LiBHEt

~ B
~\\I,/~\\~,//\\\T:;:\\\CHZC1 PdL4

Joc, 47, 4380 (1982)

OMe OMe

N1, N1C12, Nal, Ph3P

96%

DMF/HZO

C1 H

Joc, 47, 2622 (1982)
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Cl
L1A1H4

98%
ultrasound

Tetr Lett, 23, 1643 (1982)

C1
Br
0 NaH, t-AmONa 0
— 30%
. N1 (OAc) ,-HCT,
0
ij/m
: Br

JOC, 46, 1270 (1981)

1) MeSSiCl, Nal, CH3CN

78%
2) ag. thiosulfate

JOC, 45, 3531 (1980)

aq. NaBH, [::::]
83%
P.T.C.

JoC, 46, 3909 (1981)
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Bu Bu
N B@

L@
et Br £;jﬂ::l Et e H
[iijf] ‘ 81%

Tetrahedron, 37, 2261 (1931)

OTHP OTHP

erllicro (CHoNH,),

4)2’

BuSH, DMF 81

Angew Chem Int Ed, 19, 46 (1980)

HoBr CH
NaH, t-AmONa
100%
nCl,
0
? Br

Joc, 46, 1270 (1981)

Na25204

90%

HZO

Synth Comm, 12, 261 (1982)
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Me0

Br

:XJL\‘CH By

Br

Nal, H2504

95%
THF/HZO
MeO

Tetr Lett, 21, 3195 (1930)

ISiMe3

89%
CHC13

Synth Comm, 11, 101 (1981)

Iron-graphite
94%
CH

JoC, 47, 876 (1982)

. 0
(EtO)ZETQD Na®
- 564

EtOH

Joc, 47, 1124 (1982)
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PI 0

\\O
\

92%

I or P214

Tetr Lett, 22, 1431 (1981)

Pd(OAc)2
Br

/\/\'/‘\/CC13 PlorTel)s /\/\n/\/cm3
chos

OH 0 874

Tetr Lett, 23, 3085 (1982)

Review: "The Hydrogenolysis of Organic Halides"

Synthesis, 425 (1980)

A study of the reduction of alkyl halides using L1'A1H4 in THF.

Joc, 47, 276 (1982)

PhSQ, H .
\C=C/ 5,0, /-:.\ 882,
. H/ \CH Cehyq CH,
511 3

Tetr Lett, 23, 3265 (1982)
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Section 161 Hydrides from Hydrides

No additicnal examples.

Section 162 Hydrides from Ketones

No additional examples.

For the conversion RZCO > RZCH2 or RZCHR' see Section 72 (Alkyls

and Methylenes from Ketones)

Section 163 Hydrides from Nitriles

9H3 BuSSnH ?HB
CH3(CH2)7-(‘I—NC —_— CH3(CH2)7-€H 91%
AIBN
CH3 CH3

JCS Perkin I, 2657 (1980)

OEt K/A120° OEt
/W/\‘/ 3 W 38%
hexane
CN OEt OEt

Joc, 45, 3227 (1980)
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Ph CN KOH Ph H

92%
150 N

o =

Synth Comm, 10, 939 (1980)

Section 164 Hydrides from Qlefins

No additional examples.

Section 165 Hydrides from Miscellanecus Campounds

NaEt3BH

CHS(CHZ)lo-CHZSH —_—— CH3(CH2)1O-CH3 78%
FeCT2

Angew Chem Int Ed, 19, 315 (1980)

0 0 0 0
Bu3SnH
60%
NO, AIBN H

Tetr Lett, 22, 1705 (1981)
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Me
Me-?-NO2
Ph

NO

HYDRIDES FROM MISCELLANEOUS COMPOUNDS 303

/NHZ

2 _ N=CH,Ph e
Me-C-H 612
]

0=C

CN

Ph

JACS, 102, 2851 (1930)

Bu,SnH
3 CN

initiator 929

JACS, 103, 1557 (1981)
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CHAPTER 12
PREPARATION OF KETONES

Section 166 Ketones from Acetylenes

OH OH

1) PhHGOH, CHCI,
O— C=CH Ol—c-CH3
2) H,0 0

2

Joc, 47, 3331 (1982)

OH 0
C=CH Nafion-H CH3

H+

84%

Synthesis, 473 (1981)
2 PhI(OCOCF3)2 9 9

Ph-C=C-Ph > Ph-C~C-Ph 82%

CHC13/H20

Doklady Chem, 245, 140 (1979)
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0

PhI0 C.H
Ph=C=C-CeHy ”Jl\jT” 511
RUCT L Ph

273 0 72%

Helv Chim Acta, 64, 2531 (1981)

Ph-1 PACT, (dppf) 0
+ Ph-C-C=€~Ph 85%
H-C=C-Ph co
JCS Chem Comm, 333 (1981)
. 0
BU3B 2) MVK, T‘1C14
h 589
i} 3) H,0 Bu
CSHll-C_CH 272
Clyy
Chem Lett, 221 (1980)
0
Ph I
Ph,t0 1) ZIn Lol oo
i T <, 8%
BPCHZCECH Ph

Synth Comm, 10, 637 (1920)
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0
1) C.H..-C=C-C] "
CH —BH-{—I 613 C o
2 o C.H. -CHT A

613 2 2 87%
2) NaOCH3 /\/l\

3) HZOZ’ NaOH

Synthesis, 193 (1982)

Section 167 Ketones from Carboxylic Acids and Acid Halides

i 0
00Li MgBr
Ph/’\\/’
Ph
@
Me0 —'<§>—'C=NPI12 86%
3
C1

Tetr Lett, 23, 5059 (1932)

0
: el ///\\N//u\\v//
c-C1 3
/”t§§/” Ph N 3%

J Gen Chem (USSR), 51, 1359 and 1434 (1982)

Ph

3 A1C13 "
+ —_— Hx-C-Ph 66%
0 CH2C12

Ph-C-C1

J Gen Chem (USSR), 50, 2195 (1980)
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7
)
¢ . 1) C1-A1-0 0
- 4 -
L C-Et
87
2) EtAICT,
J Gen Chem (USSR), 52, 1170 (1982)
BzBr L,PdC1, 0
+ —2 2 . nCH,-C-Bz 787
. n-Cefiyy
O n
n-CgH,-C-C1
Chem Lett, 1135 (1981)
0
1}
C-C}
0
’ o
° o 2) Hy
Et,C-C0d 3) -C0 63
2 2
J Chem Research(S), 44 (1980)
0 CH, T, KF 0
Ph-C-THS = Ph-C-Ci, 55%
DMSO

Tetr Lett, 22, 1881 (1981)
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0
0 0 ;
CH,=CH(CH, ) g=C-C1 — CHp=CH(CHp ) g-C-CHy  05%
2) AcOH, H,0

Indian J Chem, 20B, 504 (1981)
Synth Comm, 10, 221 (1980)

0 SmI2 9 9

2 PheC-C] el > Ph-C-C-Ph 787,

Tetr Lett, 22, 3959 (1981)

N-T
COOH 0
7< Q - 'i:::f’; 94-96%
OH

JoC, 47, 3006 (1982)

Ph3P=C=C=NPh
COOH 0

Angew Chem Int Ed, 19, 822 (1980)
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CH3SO3H

[::::]\\vf’iOOH

COOH
[:::::]\‘\./’IQQL‘H

NHCOOR

90%

Joc, 46, 2974 (1981)

1) pCI

2) A1C13

J0C, 46, 2431 (1981)

Joc, 45, 1046 (1930)

A1C13
_—— [::::I::;:] 67%
3 or PPA
0

Chem Lett, 1501 (1980)
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Section 168 Ketones from Alcohols

CrO3

'//\\\//’\\V//~\WT/’ 99%
pP.T.C.
OH 0

Tetr Lett, 21, 4653 (1980)

OH
(Ot-cro,-Het
83%
(on alumina)

Synthesis, 223 (1980)

poly(vinylpyridinium)dichromate

cyclohexane 69%

Joc, 46, 1728 (1981)

OH Q

' K,Cr,0 "
Ph=CH~CH 2 27 Ph-C-CH

polyethylene glycol

82%

3 3

Synthesis, 646 (1980)
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Oley
©
ON CY‘C]O3
869%
oH CH,CT °
272
Synthesis, 691 (1930)
Or (Bug) ,Cry0, 0
Ph-CH-CH Ph-C-CH 80%
3 CH,CT 3
272
Synth Comm, 10, 75 (1980)
® 0
OH © " .
1
[BzNEt,1, Cr,0 C 99%
Ph-CH-Ph 32 27 . o Sy
HMPT
Synthesis, 1091 (1982)
OH 0
(Phen)CrOC13
944

Tetr Lett, 21, 1583 (1980)
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Cu(Mn04)2

> 95%
CH2C12

Joc, 47, 2790 (1982)

solid NaMnO4

Tetr Lett, 22, 1655 (1981)

OH
O/OH
OH
NaOC1, HOAc
OH — OH
OH

85%
Joc, 45, 2030 (1980)
Tetr Lett, 23, 4647 (1982)

ca(oc1),

— 93%

CH3CN

Tetr Lett, 23, 35 (1982)
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OH OH

Ca(OC])2
[::::j"'t::::] 2 827
OH

Tetr Lett, 23, 3135 (1982)

OH
DDQ
dioxane
CHOH ¢=0
CH,Ph CH,Ph

Joc, 45, 1596 (1980)

0

OH
(NH,),Ce(NOD,)
472 3’6 39,
NaBrO3
OH
FE;;E?\\OH

OH
Tetr Lett, 23, 539 (1982)

electrolysis
90%

poly(4-vinylpyridine) 0

CH3CN

Joc, 45, 5269 (1980)
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electrochemical
oxidation

H 0

85%

Tetr Lett, 21, 1867 (1980)

OH
HO
Ni(OH)2 electrode
t-BuOH, KOH
HO
HO i
0 78%
Tetrahedron, 38, 3299 (1982)
OH 0
Ni(0Bz),
86%
Br

2

Synth Comm, 10, 881 (1980)
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/~\\1\> Raney Ni, [ff)
PhCH,
65%

Tetr Lett, 21, 1071 (1980)

Fe(N03)3
83%
, bentonite clay

Synthesis, 849 (1980)

OH

-~ +-BUOOH ]
{ 100%

Joc, 47, 837 (1982)

QH
C]SOZNCO

85%

DMSQ

Synthesis, 141 (1980)
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(£-Bu0) JA1
= 85%
£-BuOOH
0
OH
Tetr Lett, 21, 1657 (1980)
0
-C1 CHZC'I2
OH 0
0
90%
Bu4N C1
()
Synthesis, 394 (1981)
2 -1
5 0
[ . ;
d 2 CH3CCH3 93%
H OH

Joc, 46, 1927 (1981)
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y

HO

OH

//iHCH3
Ph

CH

0
RuC12L3
78%
PhI0 or PhI(OAc)2

Tetr Lett, 22, 2361 (1981)

(C]PPh2)281=O

} 85%
0

Tetrahedron, 37, Suppl #1, 73 (1981)

0

1) DEAD ’/Jl\\ 857

2) Phyp Ph CHy

Tetr Lett, 22, 2295 (1981)

t-BulK

90%
t-BuOH

0
Can J Chem, 58, 2730 (1980)
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PhSe AgRF

HO 63%

Tetr Lett, 23, 983 (1982)

Related Methods: Aldehydes from Alcohols and Phenols (Section 48)

Section 169 Ketones from Aldehydes

. RhCIL

- 90%
/’

JACS, 102, 190 (1980)

0 0

Pr-CHO M
+ ~50%

2) Rh(0AC), Pr

DME
00
N2

0 JCS Perkin I, 2566 (1981)
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1) Me3SiCN

2) LDA, BuBr

- Bu
AN 3) H0' \\\"‘>\7r/’

0
~60% overall

Chem Ber, 113, 3783 (1980)

0

CHO CH2=CHCN
O
NaCN, DMF N 68%

Org Syn, 59, 53 (1980)

Section 170 Ketones from Methylenes and Aryls

0
This section 1lists examples of the reaction R-CHZ-R‘ -+ R-C-R'

0
CH.,CH C-t
2713 = II
5208 Cu
86%
(or CuSO4, peroxydisulfate)
OMe

OMe
Indian J Chem, 20B, 153 (1981)
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N 3

63%

H,0 0
0 0
Tetr Lett, 22, 5127 (1981)
0
PdC]Z/CuCl
/\/V\ /\/lk/\
OMe H,0/DMF, 0, Ote
65%
Tetr Lett, 23, 2679 (1982)
0 0
1) Brz, EtZO OH
2) NaOH, THF/HZO
> 65%
Chem Lett, 779 (1980)
o
3 o ]
A FCrO3
H
AcOH

0 98%

Synthesis, 5838 (1982)
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Section 171 Ketones from Amides

No additional examples.

Section 172 Ketones from Amines

CHO

NH2 [gii] 0

' ©

CH3

DBU

JACS, 104, 4446 (1982)

N3§§>- CHO

DMF, DBU

Synthesis, 756 (1982)

HON

CHO
NH,, 2) LDA 0
Ph-CH Ph-C-CH,
] 3) (COOH)
CH, 2
MeOH/ THF /H,,0

Joc, 46, 1937 (1981)

321

91%

100%

58%
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0
@ n
N2 C-Me
Me4Sn, co
90%
Pd(OAc)2
C1 C1

Chem Lett, 35 (1982)

Section 173 Ketones from Esters

<::N1'/Br\
0 ,J:gffij NgT
0

Ph \/\)l\/\ '\160%
N

Chem Lett, 1483 (1979)

Bu-CC1,L1
2 THF 0
+ ——— BuCCT,-C-Et 71%
Et,0
Et-COOMe

Comptes Rendus (C), 291, 105 (1980)
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0 @ BuzCuLi 0
N Ph-C-Bu

JCS Chem Comm, 1231 (1981)

QTMS .
KoL O O
~N

CH3COO 0 0

96%

99%

Tetr Lett, 23, 2601 (1982)

/vko Pd(0Ac),
) N 100%
PPh,
0
0
C1

Tetr Lett, 21, 3199 (1980)

. [O :
‘< 1) Ni(COD).,, DMF ¢
S N 2
@
2) Hy0
C1

Chem Lett, 51 (1980)

Cl

90%
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Section 174 Ketones from Ethers and Epoxides

Jones reag.
57%
0
Bz

0
J0C, 46, 1492 (1981)
OEt
OMe 1) Na, NH
COOH 2) CH - 15
7115
. - 504
3) H3O

Org Syn, 61, 59 (1983)

0 0 0
0 PdL, ~:I:::::]5> 627
Ph,PCH,CH,,PPh,,

JACS, 102, 2095 (1980)

Ce4+ BrOﬁD
- 92%

H,0

Synthesis, 897 (1980)
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OTMS 0
Hg(OAc)2
97%
PdC]z-CuC12
Tetr Lett, 21, 4283 (1980)
Section 175 Ketones from Halides and Sulfonates
Br 1) Me N—<O)10 0
Pr-CH—CH2 —> Pr-C-CH3 38%
2) DBU
Bull Chem Soc Japan, 54, 2221 (1981)
SOZPh M005-py'HMPA 0
THF 97%
Tetr Lett, 21, 3339 (1980)
1) BuLi
2) Pentyl Br Pentyl  1en, Agelo,
PhCHsz Ph-C~Ts
< I
3) Buli, CC14 1 HZO
0
Ph-C-(CH,) ,CH

Bull Chem Soc Japan, 53, 3027 (1980)
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0
Br
[Bu3SnCH2COCH3]
91%
PdC]zL2
OMe OMe
Chem Lett, 939 (1982)
/SME
1) SeH_
SOZMe 0
[ CHoBr g ~70%
— CHpBr 2) HC1, H,0/MeOH
Chem Lett, 813 (1982)
_ ,’J‘\ 0N\ 0
PhSOZ-CL12-O
. 70%
2) H*
Br(CHZ)SBr 3) "OH

Bull Chem Soc Japan, 53, 3619 (1980)

0
0Ts
Co
70%
NazFe(CO)4
0)

Tetr Lett, 21, 4687 (198
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- 1)§itz; Et,N-1-Pr
CH,,-C~CH

2) Hy0' | 2 2 |

3) Pb(0AC),

Chem Ber, 113, 3706 (1980)

r/"\ 0 0
o -
PheH=c 7 2) Nal
~ a

Li 25%
+ 3) H,0

Br(CH2)4Br
JCS Chem Comm, 1121 (1981)

Related methods: Ketones from Ketones (Section 177), Aldehydes

from Halides (Section 55)

Section 176 Ketones from Hydrides

This section 1ists examples of the replacement of hydrogen by
ketonic groups, RH -+ RCOR'. For the oxidation of methylenes

RZCH2 - R2C0 see Section 170 (Ketones from Alkyls and Methylenes)
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0

2>—- 0-C-0-0-t-Bu CH CCH
554
A

Synthesis, 761 (1982)

OH C]CHZCN
BC1 A1C1

3’ C CH -Cl

C]CHZCH2C1

Joc, 46, 189 (1981)

0=C~- CH
CH3COC1
73%
EtA]C'I2

Joc, 47, 5393 (1982)

0

0TMS " 0 °
1) CH3C—CN, T1’C14
~90%
2) HZO’ “OH

Tetr Lett, 22, 1171 (1981)
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0
@ 1) D—c-a1, atct, R

N 96%
2) NaOH, HZO/dioxane H

Tetr Lett, 22, 4901 (1981)

Section 177 Ketones from Ketones

This section contains alkylations of ketones and protected ketones,
ketcne transpositions and annelations, ring expansions and ring
openings, and dimerizations. Conjugate reductions and Michael
alkylations of enones are listed in Section 74 (Alkyls from Ole-

fins),

For the preparation of enamines from ketones see Section 356

(Amine-0lefin).

Me3CC1

72%
T1C14

QTMS 0

Chem Ber, 113, 3734 and 3741 (1980)
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0TMS

N

0TMS

PhBr, Bu,SnF Ph

3

PdC12L2 60%

JACS, 104, 6331 (1982)

PhCHZBr CH,Ph

73%

5 + -
zMe3N F

JACS, 104, 1025 (1982)

Review: "Lewis Acid Induced a-Alkylation of Carbonyl Compounds"

Ph

HI/,,

N""C\]

f OMe

Angew Chem Int Ed, 21, 96 (1982)

Et
1) LDA, THF

82%
2) EtI 94% ee

JACS, 103, 3081 and 3088 (1981)
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0BBu, Me NCH,CHo0L 0
BUCH=C-CH Bu~CH-C-CH 702
3 : 3
BzBr
Bz
Synth Comm, 10, 139 (1980)
™S a0
CH..COBF
3 4 55%
J0C, 46, 3771 (1981)
0sie, 0 0 0
CH,C-C1
— 654
Sbel

Joc, 47, 5099 (1982)

Ph- 0
Ph=N-TMS '/l\n/’ ¢ h-N
9 93%

KF, crown ether,

CH2C12

Tetr Lett, 23, 3073 (1982)
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® L@
0
2) Mel
79%
+
; 0
_Neph 3) Hy0
Hyc=c

N

Synthesis, 413 (1980)

//[::::] OTMS 9
1) HyC=C-CH,CT

N 2 829
0
2) (COOH),, H,0
Joc, 46, 4631 (1981)
CH
s-"3
H,C=C
2 ~
NO,
61-70%
0
sncl, 0

0TMS

Org Syn, 60, 117 (1981)
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0 0
1) LDA  2) Cu(0TF),
2 45-73%
or FeC13, DMF/THF
Chem Pharm Bull, 28,262 (1980)
Joc, 45, 5408 (1980)
o | CH{OMe)
e
CH(OCH.,) 2
[::f::] 33 87%
BF3
Tetr Lett, 23, 3595 (1982)
i 1) CHaLi, ZnCl, 0 4
1 e3 9 E
H—C-CHZSePh Y N\
74%
~ 2) EtN, MeSO,CT Z
H
J0C, 47,1632 (1982)
0 0
1) LDA 8
OEt 93%
2) :éFa<
@Fp

JoC, 46, 4103 (1981)
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oL

0
>—/— OAc
— - 71%
ZnI2
Synth Comm, 11, 217 (1981)
Pd(dba), 0
55%
dppe, THF
JCS Chem Comm, 1159 (1981)
1) KN(SiMe3)2
2) BEt3

3> Nk/\/k
reo” N2 z

81%

Joc, 47, 3133 (1982)
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CH,
’d
Me N=CH~CN
2 1) P.0
O o ) Pos
' i 07 X
C1
InCl, 2) K,C0,
78%
945
Tetr Lett, 21, 1205 (1980)
e ong” £
) eZC-C\H 0
THS 2) sncl,
- 70%
3) RACT,
J0C, 45, 3017 (1980)
0 | a
Me351CHN2
70%
BF 5+Et,0

Chem Pharm Bull, 30, 119 (1982)
Tetr Lett, 21, 4619 (1980)
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0
@ > SnC14
80%
benzene
OMe
OMe ©

O0Me
Tetr Lett, 21, 1887 (1980)

@— CHZ-(acac)Ni++

+ - [
Ph 73%

Ph
NO2

Synthesis, 467 (1982)

0 0
NO /
NMe
Me-r'v—/ '
45%
Me0™ /MeOH

Joc, 45, 2919 (1980)
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OL1
A '
ph T N 0=C
+ > A 91%
0 THF
SePh ‘1021
- e "V
1021 J0C, 45, 2921 (1980)
(PhSeO)ZO
89%
S 0

JCS Perkin I, 1650 (1980)

Ketones may also be alkylated and homologated via olefinic

ketones (Section 374)

Related Methods: Aldehydes from Aldehydes (Section 49)

Section 178 Ketones from Nitriles

CN
C)
OH, O2

84%
Ph Ph

@ e
Et3NBz Cl

Synthesis, 1009 (1930)
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CH3CH2CH2CN

1) Zn(Ag)

0

455‘\~z/JL\~z”\\~ 80%

2) NH4C1, HZO

/\/Br
0
@

Ph=CH=CH-CHCN

Bz-CN

Tetr Lett, 22, 649 (1981)

1) LDA
2) EtBr 0
Ph-CH=CH-C-Et  78%
3) H,0
4) Cu(0Ac),, EtOH
Chem Lett, 1263 (1982)
1) HC1, CH4OH
0
2) )(O Et,N
0
O L 1] 0
Bz-C-CHy 53%
3) HCI

Synthesis, 130 (1981)

35%

Tetr Lett, 22, 1359 (19C1)
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Section 179 Ketones from Qlefins

Hy0,, Pd(0AC),

AN NS —
+~BUOOH ”/N\\’/’\\‘//ﬂ\TT//

0 979

JoC, 45, 5387 (1980)

0
H4PMogHG0,
~80-100%
| Pdso,

JCS Chem Comm, 1274 (1981)

0 0 0

N 59%

Hx Hx
t-BuOOH

Chem Lett, 257 (1980)

PdCT,, CuCl, 0
\\\//'\\,,/u\\x : e C
Coll1 3P H,0/dioxane 6713 X

X = Me, OMe

Chem Lett, 859 (1982)
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B 1) (Ph$)4C-Li
> 30%
3 2) NaOH, H,0,

JCS Chem Comm, 1149 (1981)

1) Bu-C=CBr

BBr 2) NaOMe 9
@ O—C-CHZBu 814
2 3) Hy0,

Joc, 47, 754 (1982)

1
Y ;
H C-(CHy) ¢ 1CH,
<::::7 2) CH3(CH,)gCH=CH, <\/.:::7/

3) carbonylation

JOC, 45, 4540 and 4542 (1980)

1) 03, MeOH :>~<:]:::::F//’ 77%
0
2) (NH,),C=S CH(OMe),

2)2
MeOH

Tetrahedron, 38, 3013 (1982)
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hv, 0 C1

2
L 54%
FeC13, pyridine 0

Joc, 46, 509 (1981)

Review: "Ozonolysis -- A Modern Method in the Chemistry of

Olefins"

Russ Chem Rev, 50, 636 (1981)

See also Section 134 (Ethers and Epoxides from Olefins) and

Section 174 (Ketones from Ethers and Epoxides).

Section 180 Ketones from Miscellaneous Compounds

Conjugate reductions and reductive alkylations of enones are

Tisted in Section 74 (Alkyls from Olefins).

NO, 0

\

1) NaH

91%

2) KMnO

Joc, 47, 4534 (1982)
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0
NO2
1) C1TMS, LiZS
80%
2) Ce(NH4)2(NO3)6
Synthesis, 44 and 662 (1980)
N0, 1) LDA 0
CHy 2) M005-pyr'HMPA CHy
Tetr Lett, 22, 5235 (1981)
0
co, [Rh(CO)ZC]]Z 0
Ph.Hg Ph~C-Ph 997
HMPT
Bull Acad USSR Chem, 31, 211 (1982)
OBBu3
1
MeOC=CHQOMe 0
—_—— -C- %
n N Bu-C CHZEt 89%
2) H3O
EtOSOZF

Chem Lett, 1059 (1981)
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Ph 0

D

PROTECTION OF KETONES 343

Cr(OAC)2 0

AP
AN

Bz

N CHy
H
[: N}>—-CH(CH2)7CH3
D

®
Me I

>~ 86%
H4P0,, H,O/OMF N

Angew Chem Int Ed, 20, 395 (1981)

CH Mg 0 CHy
= CHy-C-CH(CH, ), CHy 83%

JCS Chem Comm, 282 (1982)

Section 180A Protection of Ketones

See Section 362 for the formation of enol esters and Section 367

(Ether-0lefin) for the formation of enol ethers. Many of the

methods in Section 60A

cable to ketones.

(Protection of Aldehydes) are also appli-
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oTS I\
B {
0TMS \\C/’
TFOTMS 7N
0 R R
R-C-R!
>90% yield
MeOTMS
TFOTMS
M OM
eO\C/ e
AN
R R

Tetr Lett, 21, 1357 (1980)

0 / \
HOCH,CH,,OH

272 0,0
— 98%

polyvinylpyridine HCI

resin

Bull Chem Soc Japan, 54, 309 (1981)

/ , LiBF,, wet CH,CN 0

N /p 4 3 |

— C %90%
7/

/C\ Y

R R'

Also removes dimethyl and diethyl ketals.

Synth Comm, 12, 267 (1982)



SECTION 180A

MeO\\ ’,OMe P I
PN
R R!

CH

OR OR

R = Me, Et, -(CH2)2

Me0 OMe
Me
Me
Me me0” oMe
" In .
-C-CHZR

274
or PI

PROTECTION OF KETONES 345

~70-90%

Angew Chem Int Ed, 19, 1006 (1980)

wet silica gel

~90-100%

:::I::CH2
0
J Chem Res (S), 248 (1982)

Me0 OMe

H,0
- 50%

1) Me-CH=C

Me Me
0

J0C, 45, 3422 (1980)
_OTMS

™ OMe
Bu,NF / \

4
A 43-66%

+ c N\
2) K, HYCH,CH,YH ¢

2
(Y =0, 5) R CH,R

Synthesis, 1089 (1982)
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0 HC(OMe)

R-C-R!

Nafion=H, CC14

HSCHZCHZSH

Nafion-H, benzene

MeO OMe
- N7 ~90-100%
PAAN ’
R R
' s
\ 7 )
s ~80-100%
R R!

Synthesis, 282 (1981)

Review: "Methods for the Preparation of Acetals from Alcohols or

Oxiranes and Carbonyl Compounds"

802, benzene

Synthesis, 501 (1981)

N\

HSCHZCHZSH

0

R-C-R!

502, benzene

S\\C‘/S
7 N\
R R

~50-80%

M\

HSCHZCHZOH

S 0
\C/
7\
R R!

Synthesis, 831 (1982)
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0 2R"SH R"S SR"

11} \ /
R-C-R' C ~100%
AlCT, 7 N\

R" = alkyl, dithiol
Tetr Lett, 21, 4225 (1980)

HIO4
S steroid ~98%
CHZCTZ/MeOH 0

C

JCS Chem Comm, 886 (1880)

S‘ g Me3311 (or Br) 0

\C/ >  R-C-R' 65-997%
/ DMSO

7 g

R, R' = alkyl, aryl, cyclic
Synthesis, 965 (1982)

m HC1, H,0/DNMSO/dioxane 0

"
S. S - R-C-R' >95%
N7 or Mes(sMe) Osbel
7\ ©

e
X
"

alkyl, aryl
Synthesis, 679 (1982)
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\
S

\ 7/
C

/7 \

R R

@6
1) Me30 BF4 9
»  R-C-R' ~90%

2) H,0

2

Synthesis, 135 (1981)

PbOZ, HZO 0

> R-C-R! 80-96%
BF 5+ THF

Synthesis, 580 (1982)

Hg0 0
1
—> R-C-R' +80-100%
35% ag. HBF4
Synthesis, 51 (1981)

0

@HQOCCF3>2 0
R-C-R' 65-92%

Joc, 47, 2212 (1982)
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PROTECTION OF KETONES 349

(PhSe0) .0 0

2

—  R-C-R!

JCS Perkin I, 1654 (1980)

0

electrochemical oxidation n
R-C-R' 85-97%

(EfTo1)3N

Tetr Lett, 21, 511 (1980)

C]SOZF 0
1l
R-C-R! 56-86%

ether/HZO

Synthesis, 146 (1981)

1) HC1, 2) HZOZ 0

R-C-R'
or trichloroisocyanuric acid,

AgNO,, MeCN/H,0 65-98%

Synthesis, 657 and 659 (1980)
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" RII
0 RN, i
R-C-R! : >80
Bu,SnC1 2\
2 2 R R'
Synth Comm, 12, 495 (1982)
0

NOH

:::r/p'C'R NH.,OH
| : -

Tetr Lett, 21, 1425 (1980)

OH

Porasil, 194°

JACS, 102, 1453 (1980)

Aust J Chem, 32, 201 (1979)
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OH

X = 0OH, NHPh

PROTECTION OF KETONES 351
0
NaQH, HZOZ
89%
MeOH/HZO

Synth Comm, 10, 465 (1980)

P.C.C. 0
R-C-R' 55-85%
H202, acetone
Synthesis, 125 (1980)
0
1) vVCl
2 87%
+
2) H3O
Synthesis, 220 (1980)
(Phse0) 0 0
> R-C-R' ~70-90%

JCS Perkin I, 1212 (1980)
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0AC OAc
1) BF3 EtZO .
NNMe2
2) H2O
Synth Comm, 12, 15 (1982)
1) Pb(OAc)4
HOAcC
g 2) ©on 0
HZN—C-NHN

Tetr Lett, 21, 651 (1980)
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CHAPTER 13
PREPARATION OF NITRILES

Section 181 Nitriles from Acetylenes

No additional examples.

Section 182 Nitriles from Carboxylic Acids and Acid Halides

« _ COOH 1) C]SOZNCO CN

W*
> ~v60%
2) DMF, 20° 100% ee

CH3 CH3

Synth Comm, 12, 25 (1982)

C-C1 CN

H NeSOZ-NH

2 2

> 95%
120°

(Slightly lower yields starting from the acid)
Tetr Lett, 23, 1505 (1982)
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Section 183 Nitriles from Alcohols

BuP, KCN
N-C_Hyo-OH e p-CoHyo-CN 76%
-8 CCl,, MeCN 817
Synthesis, 1007 (1980)
NH,
N-CoHyo-CH,OH oS p=CoH, _-C=N 874
n-CoHy5-CHy a0 Tehs
J0C, 46, 754 (1981)
CH, Cit
NaCN, Me,S1C) -
OH 80%

Nal, DMF/MeCN

Joc, 46, 2985 (1981)

Section 184 Nitriles from Aldehydes

NHZOH-HC1
CH,-.CHO CH, --C=N 82%
7715 pyridine/toluene 715

Synthesis, 190 (1982)
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EtNO2
Ph-CHO —= Ph-Cz=N 80%
pyridine/HC1

Synthesis, 739 (1981)

diphenyl free sulfimide
CH3(CH2)7CHO CHS(CH2)7—C5N 78%

Tetr Lett, 21, 761 (1980)

TS—CHZ—NC
Ph-CHO Ph—CHZCN 67%
t-BuOK, DME
Synth Comm, 10, 399 (1980)
C]SOZF
C5H”-CH=NOH —_— CSHH—CEN 92%
Et3N
Synthesis, 659 (1980)
0
«’NHZ
NN
CH3
Ph-CHO Ph-C=N 98%
A

Synthesis, 702 (1980)
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NOH
i [y C=N
C N N\\,N-C-CF3
H 95%

Bull Chem Soc Japan, 54, 1579 (1981)

Ph

2

\6 !

Ph SMe
BF O
C7H15—CH=NOH C7H15-C:N 86%
Synthesis, 1016 (1982)

H
|
C=NOH C=N

™
X L

Tetr Lett, 22, 1599 (1981)



SECTION 185

’//L\\’/, Cio
X

CHO

0
Ph-C-CHO

or

0

Ph-C-CH.Br

2

NITRILES FROM ALKYLS, METHYLENES, AND ARYLS

Ph25=NH
— /’l\\v/’CN
R

Synthesis, 1005 (1980)

HC=C=N-TMS 2
(Et,0

1) (TMS)

BF3

2) NaOH, MeOH

JCS Chem Comm, 56 (1982)

\Hy
Ph N. 20
| 2
0
Ph > Ph-C-CN

Synthesis, 844 (1930)

Section 185 Nitriles from Alkyls, Methylenes, and Aryls

No additional examples.

357

~v60%

97%
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Section 186 Nitriles from Amides

0
P—0
1
0TMS  Jn
\\\r//\\V//N\\E'NHZ L’\\1//A\\’/’\\E:N 67%
0
Synthesis, 591 (1982)
®
1) Me,N=CCT,
MeOZC\\\’/JL\\ - MeOZC\\\'/Jl\\
CONH, 2y pyridine oN
90%
Synth Comm, 10, 479 (1980)
% (Bu3Sn)ZO
CyHon=C-NH, ———=—t » . .H,,-C=N 77%
11723 2 or BuSr0 117237

J0C, 47, 4594 (1982)

Section 187 Nitriles from Amines

NT(OH)Z-anode
CqHqg=CH,=-NH

CoHig-C=
919 2 "2 HZO’ KOH 919

N 91%

Synthesis, 145 (1982)
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S
)Zl)\

P

2) Mel
3) NaCN, DME

Ph

h
Ph-CH,NH ‘—PhCHzCN 80%

Synthesis, 711 (1981)

Section 188 Nitriles from Esters

No additional examples.

Section 189 Nitriles from Ethers and Epoxides

No additional examples.

Section 190 Nitriles from Halides

) @ e

n=-C.H,-Br N=CuH,-=CN 90%
-8l benzene -8

Uses a cationic resin loaded with cyanide.

Synthesis, 299 (1980)
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Me,SiCN C1

C1 3 | AN
I
_I_/\/ o, R

€1

Angew Chem Int Ed, 20, 1017 (1981)

/\/\JBr “ /\/\_/CN

NiBrZLZ-Zn-PPh3 859,

Chem Lett, 1565 (1982)

79%

JACS, 104, 1560 (1982)

0 0

XU\ Bu,SnCN >é|\
CI CN 92%

Tetr Lett, 21, 2959 (1980)
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Section 191 Nitriles from Hydrides

CN
(CN)2
v50%
RF plasma
CH3 CH3
JACS, 102, 7118 (1980)
9 Ph Et
o0 cooge 1) 30% Hy0,, MeOH c00
2) TFAA, CH2C12
73%
\ 3) KCN, HZO N N
1 Me
Me
Synth Comm, 10, 495 (1980)
H CN
Ph,P(SCN)
| 3 - | 93%
N N
H H

JCS Perkin I, 1132 (1980)
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1) LDA
2) PhCHZSCN
— N 70%
3 0
Comptes Rendus, 291, 179 (1980)
Li CN
: c
g i
C C
PhOCN
92%
Synthesis, 150 (1980)
Section 192 Nitriles from Ketones
SOZNHNH2
0 CN
2) KCN, MeOH
72%

JCS Perkin I, 1487 (1980)
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0 CN
1) TMSCN, ZnI2
82%
2) P0C13, pyridine
Chem Lett, 1427 (1979)
Inl OH
Ph,C=0 2 P,

2) Hy0", THF CN

Org Syn, 60, 14 (19871)

Section 193 Nitriles from Nitriles

Conjugate reductions and Michael alkylations of olefinic nitriles

are found in Section 74 (Alkyls from 0lefins).

EtOH Et
Ph-CHZCN ~——e—e———» Ph-CHCN 82%
RuH,L
2-4
Tetr Lett, 22, 4107 (1981)
+ ArCHZCH—CN 80-90%

2) NaBH4, DMF

Ar'CHZCN Ar!

Joc, 45, 171 (1980)
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CN
e MeQ CN  CO,Et
1) LDA
> 76%
CO,Et
2)
3) H,0
JOC, 45, 2614 (1980)
PhCH,CN 521 NaOH/H,0 Ph
+ —- CHPh 71%
toluene/PEG
Ph-CHO NC

Synthesis, 913 (1981)

Section 194 Nitriles from Olefins

£-BuNC

84%
T1C14
CN

JACS, 104, 6449 (1982)
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Section 195 Nitriles from Miscellaneous Compounds

No additional examples.
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CHAPTER 14
PREPARATION OF OLEFINS

Section 196 Qlefins from Acetylenes

H Bu Bu

Bu-C=C-Buy 2 — \_/ 98

Ni on K/graphite

JCS Chem Comm, 540 (1981)
JOC, 46, 5340 and 5344 (1981)

In(Cu) Ph Ph

Ph-C=C~Ph — \ —/ >95%

MeQOH, &

Tetr Lett, 21, 1069 (1980)

NaATH H H
CgHy1-CoC-Cahyy -4 >c=c: 62%
NBCT 5 CeHi Csfly;

Chem Lett, 157 (1982)



SECTION 196 OLEFINS FROM ACETYLENES 367

BHBr-«SMe _
2 1) Br-C=C-Bu He B o
c=cS, 76%
2) NaOMe
3) CH,CO0H
J0C, 47, 754 (1982)
Joc, 47, 3808 (1982)
Synthesis, 195 (1982)
Bu
NaOH BU
+ NN 9%
PdL4 CHZPh
PhCHZBr
Tetr Lett, 21, 2865 (1980)
Bull Chem Soc Japan, 53, 1670 (1980)
BBFZ-SME

2 1) H-C=C-Pr
i M
2) NaOMe = 744
Ph

JOC, 47, pages 171, 3806, and 5407 (1982)

Me
| CoHiMgCl  Me _H

H-C-CoeH ST — L Se=c=c 61%
C1 H Caty

Tetr Lett, 21, 5019 (1980)
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Bu
CH,0SOMe
: 2 [BuCuBrIMgC1-LiBr R
m _ 80-95%
9 THF By
CHZOSOMe
Rec Trav Chim Pays-Bas, 99, 340 (1980)
e Ph-ZnC1 Mo
Me-C-C2C-H e /C=C=CHPh 80-95%
' PdL Me
Br 4

Tetr Lett, 22, 1451 (1981)

Review: "Carbometallation (C-metallation) of Alkynes: Stereo-

specific Synthesis of Alkenyl Derivatives"

Synthesis, 841 (1981)

Section 197 0lefins from Carboxylic Acids

+

ScHeod®

+ — ~60%
2) PhSO,C1, pyridine
+CHO 3) &

Joc, 46, 3359 (1981)
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Section 198 Olefins from Alcohols

OH DCC

NO .
;>A\\v//N02 X 2 94%
CuCl, ether

Synthesis, 1017 (1982)

OH
OH — COOMe
PhyP
75%
B 10
o4

Z Chem, 20, 372 (1980)

OH

C1SiMe,
- | 80-98%
’ Nal

OH

Tetr Lett, 23, 1365 (1982)
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1) C12C=S
DMAP
2) )\
Me-N‘PN—Me
Ph \
0
z 0
AN 81%
0 N

O tne

_5\_

Tetr Lett, 23, 1979 (1982)

TiC1,/LiATH |
3 4 .
HO - 759%
S THF |
OH
JACS, 104, 5807 (1982)
0
1" —|-|
Ph,P (_Z CHZ-M ] NaH r: :7
DMF
2 CH,CH,,CH
o = CHyCH,CH, 2" "3
Me 63%

Tetr Lett, 23, 4505 (1982)
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Section 199 Qlefins from Aldehydes

Ph\\
- — 78%
2) H*, BF,:Et,0 \\
3 e COOM
™S COOMe e
v
©
+
Ph-CHO similar Ph COOMe
~60%
HMPT \\::://
JCS Chem Comm, 877 (1981)
Ph-CHO
NaOH, dioxane Ph CH,CH,CH,
; . : 95%
} P.T.C. \\—-J/ 849
Ph3$8u Br ’

Synth Comm, 11, 125 (19871)

1) BuLi, RECHO

R
7 2) NaH [[:
[ﬁi R?

0
1 ]
Ph,P~CH,-R
2 R!
1) BuLi, R°CO,Et
2) NaBH, .
3) NaH R

JCS Chem Comm, 100 (1981)
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Ph

P~CH,CH=CH,
P HC=CH-CH=CH,
50% NaOH N -
+
CHO Cl
¢l Tetr Lett, 21, 1375 (1980)
PhyP=CHBr
CHO Ph/§/§l 72%
e 77% 7
Ph -
Br
Tetr Lett, 21, 4021 (1980)
: e N
P0EL), >_CHO . ¢
Z-NH-CH-COOEL 5 Z-NH-C-COOEt 809
B

Angew Chem Int Ed, 21, 776 (1982)
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O\B”\\Vﬁg?\\TMS /f==\\___

--F.O/’ “Cts
NaH
+ ~60%
2) triethanolamine ‘\\\\\\\\\
H,SO
n-C7H]5-CH0
7 li\;ﬁ’\\\§9’
Tetr Lett, 22, 2751 (1981)
OAc
(HO T1C H H
OM=
2 Zn-Cu
QAc 97%
OMe

JoC, 46, 4292 (1¢81)

Ar
lﬁl\sPh3
CH o
ArCHO
- 40-80%
Cl

Indian J Chem, 18B, 359 (1979)
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:: , CHO
MeO K,CO

2773

+ toluene, P.T.C.

Me0 62%
J Chem Research (S), 106 (19871)
0
Me 0
NaOH
N 729
EtOH Me oh
Ph~CHO

Synthesis, 647 (1980)
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PICH CH., CHO
- . P
+ -
ether oheHCH, T CHy
0 oCHy
CHyCeH, 759

JCS Chem Comm, 486 (1580)

CHO
C1- ::
CH=CHCN
+ — //[:::::[/ 87%
(RO)ZE:O C]

OCHCN

Related Methods: "Olefins from Ketones (Section 207)

JCS Perkin I, 2516 (1980)

Section 200 Olefins from Alkyls, Metyylenes, and Aryls

This section contains dehydrogenations to form olefins and unsat-
urated ketones, esters, and amides. It also includes the conver-
sion of aromatic rings to olefins. Hydrogenation of aryls to
alkanes and dehydrogenations to form aryls are included in Section
74 (Alkyls, Methylenes, and Aryls from Olefins).
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1) <@\Se>+ Br,

2 NN
N\/\ > /
CHO
MO 2) watg,

°C%
Also works with ketones.

Tetr Lett, 23, 2105 (1982)

0 0
0 0 1) NaH
2) Se e 837
3) Mel
4) H,0
0
? CHO

272
Tetr Lett, 22, 3043 (1981)

CHO
. 85%

1) PhSeCl, pyr.

2) HZOZ’ CHZC]2

JoC, 46, 2920 (1981)

/\S 1) patl, THE /\\

— 100%
2) DBN 0

Aust J Chem, 33, 1537 (1980)



SECTION 200  OLEFINS FROM ALKYLS, METHYLENES, AND ARYLS 377

Co*salicylidene @
0,, MeOH N
H

Chem Lett, 1287 (1980)

e ~©

MeOH/THF 35%

@&

JCS Chem Comm, 639 (1980)

A1O

Synthesis, 50 (1982)

(HCHO
CF COO Me%H Ph

~80-50%

Org Syn, 60, 88 (1981)
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1) 2 LDA
2) (Me0CSS)
. — 9 " 657
0 3) ZnC12 Ngy
4) BuCHO

0

(£ isomer is formed in 58% yield if ZnC]2 is omitted.)
Chem Lett, 595 (1980)

/\‘S H,C(0Me), /\\

POC13/NaOAc 0

CH 70%

Synthesis, 34 (1982)

Related methods: Alkyls and Aryls from Alkyls and Aryls (Section
65) Alkyls and Aryls from Olefins (Section 74)

Section 201 Qlefins from Amides

N(soz<<::>N02)2 180°
_— 90%

Tetr Lett, 22, 199 (1981)
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Section 202 Qlefins from Amines

NH (::) o l::l

2

An alternative to the Hofmann elimination.

JCS Perkin I, 2347 (1982)
JCS Chem Comm, 96 (1981)

Section 203 0lefins from Esters

Cp, TiCH,AICTMe
0
00 CHy

JACS, 102, 3270 (1980)

0 1) DIBAL-H

2) PhyP=CH, N .
0 - — OH :
3) H

Synthesis, 1015 (1980)
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0 o CH,—CH, 0
3 t | C H
e N\F Pd(0Ac),, PPh, PPh, 3 .
0 CH4CN

JACS, 104, 5844 (1982)

Section 204 QOlefins from Ethers and Epoxides

07 owe 0 N
Sitley
W

C5%

TiCl,, CH LT,
J0C, 47, 2496 (1982)
, ‘GH PhyP-HI _
o/ \a - AN NN
Ph,PL,

>95%

Synthesis, 828 (1980)



SECTION 204 OLEFINS FROM ETHERS AND EPOXIDES 381

Li 36
THF

Tetr Lett, 21, 1173 (1980)

—_— \7<?==\\//, S2%

Tetr Lett, 22, 3551 (1981)

@
0 3
Buli

B -
r —> 80%

THF

Jrg Syn, 60, 29 (1981)

™0 NbC15/NaAlH, _—ll—-
| . 509

Chem Lett, 157 (1582)
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0

(EtO)ZE-TeLi
CEO - 88

JOC, 45, 2347 (1980)

Section 205 Olefins from Halides ana Sulfonates

Br

DBU
————— 7
)\/\ /\\/\ 90%

JOC, 47, 1944 (1982)

DBN

CH, I 60%
Nal, DMF

JOC, 47, 4353 (1982

0
CHZOTS DBN or DBU N
95%

Joc, 47, 4358 (1982)




SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 383

Br

//,L\\’/,\\\//,\\\’/, 60% KOH/benzene
/’IQQ\”’\\w/’A\\v/’

polyethylene glycol

80%
Joc, 47, 2493 (1982)
Bu
Iron-graphite
S ~ 90%
Br=TH
Bu
Joc, 47, 876 (1982)
Br
o NapS*9 H,0
— 76%
DMF
Br
Synthesis, 879 (1981)
Br Zn, (H,N),C=S
Br\/k - 2N\ /
COOMe Ph20 CO0Me 75%

Synth Comm, 11, 901 (1981)
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37

H=T"Br

Br—T H

C4H9

Br

CBHN\H\
C.p

17

CH

Br emfeme H

CH

2 Ph—CHBY‘2

C,H

co
O
>8

n, T1C14 I 37
THF CH

49

Synthesis, 1025 (1932)

NaSePh

— C8H17CH=CHC8H17 95%

Tetr Lett, 21, 1877 (1980)

3 3

Q_ TeNa CH CH

Tetr Lett, 23, 3601 (1982)

Ph

activated Ni
> = 65%

Ph

Tetr Lett, 23, 4215 (1982)
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CHCT,
2
cl
Ph
/CHMgm
Me

Br SPh

Cl

(C]Me281')2 @ 814

o ©
Cl

Chem Lett, 613 (1982)

1) PdC1, L

22
2) PhMgBr, NiCl,L —
2z / N\ 70z
CH LCH Ph
1
Ph
JCS Chem Comm, 647 (1982)
P qps, £l

Pd(OAc)Z, PPh3

MeO —@— CH=CH,  60%

Chem Lett, 1993 (1982)
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‘ PdL4 /=\=/
- 499

Br ex Tetr Lett, 22, 127 (1981)

Review: "Palladium-Catalyzed Vinylation of Organic Halides"

Org React, 27, 345 (1982)

Me
I C.H
511
+ E"'_./ PdL4
Et g Cu
Me
C_H
>=\=/ o 708
Et

Tetr Lett, 22, 959 (1981)
Tetr Lett, 23, 1591 (19682)



SECTION 205

HQ P
C=C Me
u’ % CuLi '

+

PhSOzCH=CHMe

OLEFINS FROM HALIDES AND SULFONATES 387

Me-éH Bu
- . el
+ H H

JCS Chem Comm, 523 (1981)

PhiMeCHMgC1 chiral, polymer-bound M ?
ligand-NiCl : ,
+ 2 /’p CH—CH2 93%
Ph 48% ee(S)
CH2=CHBr
Tetr Lett, 21, 4623 (1980)
1) Me331CH2COOEt
2 Q-C5H11MgBr CH2=C(Q-C5H]1)2 78%
2) H,S0,/THF
2774
Tetr Lett, 23, 1035 (1982)
1) LiCHBr2
2) BuLi - 9
E'CQH]g'CHZI E-C9H19-CH—CH2 80%
1) PhCBrzLi
PreCh,l —2L Bull Pr-CH=CH- Ph 749

Comptes Rendus, 294, 37 (1982)
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1) CITMS
I
i 2) o~ CHy
Me‘,C=PPh3 — _ C=CH-CgHy,  ~80%
4) Cghy7CHO

Angew Chem Int Ed, 21, 545 (1982)

Section 206 Olefins from Hydrides

This section contains examples of the conversion R-H » R-C=C. For
conversions of methylenes to olefins (R-CHZ-R' > R-&-R'), see Sec-

tion 200. ¢

1) LDA
N 93%
0Et

Joc, 46, 4103 (1981)



SECTION 207 CLEFINS FROM KETONES 389

QTMS
1) PhSeCHZCHO AN
’, 83%

2) MeSOZC1

Et3N

~Z

JCS Chem Comm, 434 (1981)

0
e CO,Me
COZMe 1) PhS0,C=CSiMe 2

z 2 : . 507
2) H
3) Me,SiCN
4) Al{Hg)

Joc, 47, 4713 {1982)

Section 207 Olefins from Ketones

Ph..P=CH NP
He 3P=CH, >l
>cg - Me0”  OMe
Me0 OMe

J Chem Research (S), 245 (1982)
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0

0 1) LiCH,SPh CH,

2) Imidazole-TMS Or

78%

3) LiN(i-Pr)

2
4) KH
Synthesis, 640 (1980)
QL -
CHy-P(0EL),
NaH, THF Pha  CH,
+ — C=C 86%
H”  Neh
0 15-crown-5
Ph-E-CH3
Synthesis, 117 (1981)
/\/\
R NSppp
3
N o /\/\\‘/
2) H,0" R
CHZOH
OTHP
o==<<—-
859%
99% Z

Joc, 45, 4260 (1980)
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o @
thp\/Lk)\
o ~ OEt
OEt
+ ’d
0 0
0 85%
Tetr Lett, 21, 3621 (1980)
Review: "Cycloalkenes by Intramolecular Wittig Reactions"
Tetrahedron, 36, 1717 (1980)
0 tha
C CH,Br,-Zn C

Cgy,”  Pr 2 2 =~ Cgy” Pr 897

T1C14, THF
Bull Chem Soc Japan, 53, 1698 (1980)
PhZCO 0
1) In Ph C—CH3
. —_— ;:>==<< 78%

2) H Ph H

BrCHZCzCH

Synth Comm, 10, 637 (1980)
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s
:>- 0C-S-CH-COOE® '
L C-COOE
- [)” a1
+ 2) HO"

3
0
[::::]’? Bull Chem Soc Japan, 52, 3619 (1979)
CH,C.H
. 27511

: . | 612
~ o

H AT(i-Bu),
Chem Lett, 429 (1982)
0 . . H N
1) Me3S1CH2CH2L1
65%
2) BFy+ACOH

Joc, 47, 1983 (1982)



SECTION 207

[en)

0TMS

QTf

Related methods:

OLEFINS FROM KETONES 393

1) NHZNHSOZAr

MeCN-HC1
2) sec-Buli

3) BuBr Bu

Org Syn, 61, 141 (1983)

Ph

PhMgBr
73%
Ni(acac)2
Tetr Lett, 21, 3915 (1980)
Bu
BuZCuL1
> 100%

Tetr Lett, 21, 4313 (1980)

Olefins from Aldehydes (Section 199).
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Section 208 Olefins from Nitriles

No additional examples.

Section 209 Olefins from Olefins

Hx H
Et Li I Hy "
2
+ ———
Et

GO

Synthesis, 945 (1980)

1) Bulj
OMe 2) <§::j>_ B
3
: \ 3) C1,CCO0H

4) NaOAc, Ac,0
5) TiCl,, Ti(0-i-Pr)

. C=CH

Br OMe
42 4

Chem Lett, 591 (1980)

82%

57%
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Ph-NH,, t-BuONO Ph
Pd(dba)2

JoC, 46, 4885 (1981)

titanocene l
98%

Synthesis, 53 (1982)

Review: "The 1,5-Shift Reaction"

Russ Chem Rev, 50, 666 (1981)

Section 210 Olefins from Miscellaneous Compounds

Hx [ Hx
Hyc=c —L— e 949
Bli-Pri, i-Pr

Tetr Lett, 21, 945 (1980)
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<M

Ph SePh

BuMgBr

NN\ 607

Synth Comm, 12, 813 (1982)

Br
AN  Bu
NN %
Cul ’ / 43%
Synth Comm, 12, 813 (1982)
N1C12(dpp) Ph BU

- \ / 76%

Tetr Lett, 21, 87 (1980)



SECTION 210 OLEFINS FROM MISCELLANEOUS COMPOUNDS 397

Me351C1

OH OH
Nal
S 0 0
N
SePh
Joc, 46, 231 (1981)
SePh
1) H202
0 0 82%
/N-C-CH, 2) ¢ N-C-CH,
H H
JCS Chem Comm, 546 (1981)
BuMgBr B
O -
N S NiC1,(dpp)
79%

Chem Lett, 1209 (1980)
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(O]
1) Ph3c‘9 BF,
n-C_H.Fe(CO),CHCH,HxX HxCH=CHHx 88%
55 a 2 |
Hx 2) Nal, acetone

JoC, 45, 291 (1980)

Section 210A Protection of Qlefins

Br

Zn, TiCl

4
r Iron—Graphiff—”’//,//’
or [’S—\)—TeNa

Synthesis, 1025 (1982)
Joc, 47, 876 (1932)
Tetr Lett, 23, 3601 (1982)

(Me,Si

3 )ZCuL1

N T

JCS Perkin I, 2520 (1981)



SECTION 201A PROTECTION OF OLEFINS 399

pyreHBr

3
m R
i Br=—T"H
‘ H=T Br
R
R

electrochemical :Eigizlgw//

Tetr Lett, 22, 623 (1981)

Use of (diene)Fe(CO)3 complexes in the synthesis of insect phero-
mones. The Fe(CO)3 complex locks the 1,3-diene in the E config-
uration, while other synthetic transformations take place.
Cleaved by Et3|»0.

JCS Chem Comm, 373 (1981)
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CHAPTER 15

PREPARATION OF
DIFUNCTIONAL COMPOUNDS

Section 300 Acetylene - Acetylene

No additional examples.

Section 301 Acetylene - Carboxylic Acid

I(CHZ)QCOOH

HMPA

+ —_— HC=C(CH, ) ,COOH ©5%

2)g
LiC=CH-EDA

Synth Comm, 10, 653 (1980)

Section 302 Acetylene - Alcohol

1) H c-c—c'H
2 B (OH)

2
[::::]\\ (+)dialkyl tartrate
CHO

C=CH

Oy ’,’

56%
92% ee

JACS, 104, 7667 (1982)



SECTION 302 ACETYLENE - ALCOHOL 401

OH
0 1) H,C=C=CHTMS, TiCl C=C-H

2 4
[::::]’? 2) KF, Me,SO 899

JOC, 45, 3925 (1980)

LiC=C-TMS
Me ,0 -123°
CSH17—CHO > C8H17 . C=C-TMS
[N_y\N
Me OH 83
80%
OH 0% ee
Chem Lett, 255 (1980)
0 OH
L1A1H4 ,/l\\,/é\\
C=C-CH, — C=C-CH,
Darvon alcohol
459%
55% ee

Joc, 45, 582 (1980)
Using a chiral binaphthyl, Tetr Lett, 22, 247 (1981)
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Section 303 Acetylene - Aldehyde

®0
BU4N OH
CHZ-CH-CH(OEt)2 H-CEC-CH(OEt)Z 67%
Br Br H,0/pentane

Org Syn, 59, 10 (1980)

Section 304 Acetylene - Amide

No additional examples.

Section 305 Acetylene - Amine

BrCH CEC-CHZCH

Ph_NH 2 3, PhoN-CH,C=C-CHyCH, 70%
2 NaQH/K.C0,, PTC
Y3
JOC (USSR), 18, 848 (1982)
LDA
Hx-CH=CF, ~———— Hx-CzC-N{i-Pr) 70%
2 Bagy
Et,0
Chem Lett, 935 (1980)
0
Clg(CHy) 14C-C) 0
N C-(CH, ) 4CHy 88%
C
?nBu3 C
C 1
11 Nph
: 2

NPh2 Liebigs Ann Chem, 1907 (1981)
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Section 306 Acetylene - Ester

co

PdC1,, CuCl

23
NaGAc, MeOH

- 2
CSH]]'C:CH

C5H1]—C5C-602Me 74%

Tetr Lett, 21, 849 (1980)

9 9 1) a-pinylborane A
Oct~C=C-CCH,CH,C-0Me > 0ct-C:=C 0

2 2) NaQOH, MeOH

0

N

70-75%
85-90% ee
JoC, 46, 4107 (1981)

Section 307 Acetylene - Ether

I

H2c=c=c"
N0OMe
" THE/HMPT Bu-CHy=C=C- OMe 80
(BuCuBr)MgC1-LiBr
Joc, 45, 1158 (1980)
0CH,
Et-C=C-Li 1) THF
C=C-Et 92%

+ —

[::::]’;O 2) CH3I, THF/DMSO

Synthesis, 459 (1981)
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Section 308 Acetylene - Halide

o c=C-C1

Synth Comm, 10, 345 (1980)

Bu3PI2
H—CzC-CHZOH —_—» H-C=C-CH,I 60%

HMPT 2

Aust J Chem, 35, 517 (1982)

Section 309 Acetylene - Ketone

¢ 9 KF, Et,NCF,CHFCF 0
Ph-C-CH,-C-CH Ph-C=C-C-CH 72%
2-C-CH; 3
Chem Lett, 1327 (1980)
Ph-C=CH

Cul, EtgN 0

+ » Ph-Cz=C-C 81%
toluene 7%1

0

X Bull Acad USSR Chem, 30, $18 (1981)



SECTION 309 ACETYLENE - KETONE 405

Ph-1
PAC1, (dppf) 0
+ > Ph=-C-C=C-Ph ~85%
co
H-C=zC-Ph
JCS Chem Comm, 333 (1981)
9 Bu3SnC5C-CH(OEt)2 9
MeZCH-C-C1 MeZCH-C-CEC-CH(OEt)2 70%
(PhSP)ZPdCl2
JoC, 47, 2545 (1982)
+ et \A_ —
= 0
AcBr \T
70%
Bull Acad USSR Chem, 29, 418 (1980)
1) Ni(acac)2
DIBAL-H
Bu—CECA1Me2 > 71%
0
2) d C=C-Bu
(&)
3) H30

Joc, 45, 3053 (1980)
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0
CH3(CH2)14C-C1
4]
+ — (IZ-(CHZ)]4CH3 88%

C

?nBu3 C

C 1

[EE} NPh

c 2

NPh

2 Liebigs Ann Chem, 1907 (1981)

Section 310 Acetylene - Nitrile

Li CN

PhOCN

92%

Synthesis, 150 (1980)
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Section 311 Acetylene - 0lefin

0
0 OP(OPh), PhC=C-ATE,
———-
C=C~Ph
70%
Tetr Lett, 21, 2531 (1980)
Bu 1) CuBr-SMe,, Bu
\\E==\\ — \\:::\\ 93%
5 2) Br-C=C-Bu C=C-Bu
Joc, 46, 645 (1981)
’ C.H. =2 Commr” N
Lil 5L

75%

Chem Lett, 669 (1980)
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<;’;\\;%;B

3 Et0-C=CH

Li-C=C-CHLA
PhS

A~

Br

H-CEC-CHZCT

OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 311

— HCzc’//\\T¢;> 805

Synthesis, 904 (1980)

~ o
+ chc-cﬁ/,\\\a//L\\ 83%
I

SPh

JOC, 46, 5041 (1981)

MgBr
N 2 AV P
— / _ 1
2) (CHy),C=0 C=C-C-OH
3) H3d% CHs

83%

Angew Chem Int Ed, 21, 286 (1982)
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I N

1) TMS-C=C 7nc
I
”’L§>v”~‘\"’L§>"’ PdL,, THF
2) KF, DMF

~
,/’thz/”‘\v/’Layz’“\\,/’ //’80%

JACS, 102, 3298 (1980)

@
He=C-C(CH,),

EOZ(CO)6 ?H
+ ) ( ) HC=C-C
2) Fe(NO,)*9 H,O !
3 2 CH3
™S
~90%

Tetr Lett, 21, 1595 (1920)

Section 312 Carboxylic Acid - Carboxylic Acid

0TMS
Mo(acac)2 COOH 3
coop 6%
£-Bu0O0OH

Tetr Lett, 22, 2595 (1981)
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LiCH-COOL1
Bu
Et
+ HOOC-CH-CH-COOH 60%
2) H,0" !
3 Bu
Br-CH-COOL
Et
Synthesis, 710 (1980)
1) Meldrum's acid, DMAP
0 0 2) NaCNBH, HOAC/THF 0 0
C]-C‘(CHZ)n-C-C] HO-C-(CHZ)H+4-C-OH

3) HC1, heat
~50% overall

Synth Comm, 12, 19 (1982)

Section 313 Carboxylic Acid - Alcohol

1) PhI(OAC)2
Ph-CH,C00Me Ph-CH-COOH 50 %
2) KOH, H,0 6H
+
3) H

Tetr Lett, 22, 2747 (1981)



SECTION 313

CARBOXYLIC ACID - ALCOHOL 411
1) CIMgO(CH,) . MgCl o
0 gYLtNs71,M9
OH
I J 2) Hyo* HO(CH,) 15
80%
Chem Lett, 569 (1982)
0 Ph
/U\<O " ) Priser Pri L OH
. c 62
Ph \ T 70N
! " 2) 10 Ph” COOH
0CH,
J0C, 45, 2785 (1980)
g 0
CH-COOL ol
] H (%%7 . CH-COOH
N 2) Hy0" ‘
Li 57%
N
]
H
J0C, 45, 447 (1980)
PhCHO
+ 1} In, THF
0 Ph-CH-CMe,,COOH 883
" 1
::1//,C-OTHP 2) H3o+ OH

Br

Bull Soc Chim France II, 145 (1980)
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Section 314 Carboxylic Acid - Aldehyde

No additional examples.

Section 315 Carboxylic Acid - Amide

_NHAC Hy NHAc
RCH=CL_ RCH,-CH
COOH chiral Rh catalyst éOOH

JoC, 45, 5187 (1980)

Chem Ber, 113, 2323 (1980)
JACS, 102, <88 (19890)

JACS, 103, 2273 (1981)

JOC, 46, 2954 and 2960 (1¢81)
Synthesis, 75 (1981)

Related methods: Section 316 (Acid-Amine); Section 344 (Amide-

Ester); Section 351 (Amine - Ester)

Section 316 Carboxylic Acid - Amine

. NH

HN chiral Co(Ill) comnlex 2

2 >t (cod® ¢-CH-co0®
*

Hat

H

)2 3

88% yield
65% ee

JACS, 103, 2459 (1981)
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"4£ N Me
1) f i"a§ it COOH
Me0 " //J::j
PhCHZBr
+

2) H,0 oM CHPh

~60%
91% ee
Angew Chem Int Ed, 20, 798 (1981)

(S)-pyradoxamine analog vHZ
C~COOH e H1nC
" 7n \

0 Me,CH COOH

63%
96% ee

Chem Lett, 1765 and 1769 (1982)

l"’ 2
1) ;:-CH(OMe)Z Bz \\\\CH3
H2N-CH2-C5CH — :
2) similar, using HZN COOH
BzBr
3) CH3I 63%
4) several steps 84% ee

Angew Chem Int Ed, 19, 725 (1980)
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CH
CH, 3
CH,CH, — 1) hv, HyS0,
: N 11H 75%
tritH - ]
2) "OH H o COOH
cind” ¥CooEt

Tetrahedron, 36, 2961 (1980)

Related methods: Section 315 (Acid-Amide); Section 344 (Amide-

Ester); Section 351 (Amine-Ester)

Section 317 Carboxylic Acid - Ester

No additional examples,

Section 318 Carboxylic Acid - Ether, Epoxide

No additional examples.

Section 319 Carboxylic Acid - Alkyl Halide

0
Ph-C-NH(CH

H 9 C1

C]Z, 02, €1S0 .
Ph-C-NH(CH2)4-CHCOOH 48-527%

COOH 3

)
2°5
C]CHZCH2C1

Org Syn, 5S, 20 (1980)
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F
I
CH-COOEt
CH,CO0EL 1) LDA, Me,SiC]
2) CF0F
85%
3) Hy0
JACS, 102, 4845 (1980)
0
1) BBry, CH,CI, //’\\V//ﬁ\\y//§OOHN
0 — g 88
2) H,0
Synthesis, 963 (1982)
0
C1,C-C-C1
/\/\/\/
RuC12L3
0
H]
c-C1
/\/\/\’/C><C]

Cl 93%

Chem Lett, 1255 (1982)
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Section 320 Carboxylic Acid -~ Ketone

0TMS Mo(acac)2 COOH
90%
[::::]:: £~BUOOH [:::;jl\\

Tetr Lett, 22, 2595 (1981)

Li

Ph
1) PhCHCOOL 1
. COOH 709
+ /0
5 2) H30 0
2
MgBr

Chem Lett, 1505 (1982)

0 COOH

055/51% r
50%
Jones Ox.

Tetr Lett, 23, 271 (1982)
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0
0
several steps 209,
+ .
0' COOH 38% ee
S e
To1-S-CH, \T
ol Synthesis, 74 (1981)
Also via: Ketoesters (Section 350)
Section 321 Carboxylic Acid - Nitrile
OH ”CuO/NH3“ reagent 7 > CO0H
- ~ _ CN
pyridine
OR 60-70%
Joc, 45, 2737 (1980)
0 CuCN 0 ,
C7H]5-C—I ——— C7H15C-CN 78%

Angew Chem Int Ed, 21, 83 (1982)
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0
0

Bu ,SnCH *
:X%L\\C1 CN 92%

Tetr Lett, 21, 2959 (1980)

€O, KCN 0
Ph-1  ————n  PHC-CN 83%
PhPAIL,
Bull Chem Soc Japan, 54, 637 (1981)
NH,
0 = Ph o 0
Ph-C-CHO =
0
or X Ph Ph-C-CN 97%
0
il
Ph-C-CH,Br Synthesis, 844 (1980)

Review: "The Chemistry of Acyl Cyanides"
Angew Chem Int Ed, 21, 35 (1¢82)

Also via: Section 361 (Cyanoesters)
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Section 322 Carboxylic Acid - Qlefin

0
(MeO)ZPH, NaOMe Ph
Ph-CHO g 89%
C]CHZCOOH, MeOH COOH
JoC, 46, 2514 (1981)
+ > Ph=~CH=CH-COOH 86%
CHBCOOH
Ph4Sn

Bull Acad USSR Chem, 30, 2211 (1982)

\\\//l\\v//L\\ sodium chlorite ~\\v//L\\’,J\\\
e CHO >

/
NaH, PO, COOH

HZO/EyBuOH 907,

Tetrahedron, 37, 2091 (1981)

0 1) LDA, Mel COooH
TMS=CH,,-C-TMS — " 70%
2 2) LDA, BUCHO / N\
3) H+ Bu Me

JACS, 103. 6217 (1981)



420

1) 0=C(COOEt),

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5

SECTION 322

. COOH  ~62%
R
2) 10,
JACS, 102, 2473 (1980)
0 0
R
base
—————————- —— - e—-
S0, RX S0,
R=CH=CH~- (CH,,) ,COOH
(R = 1% alkyl)
Chem Ber, 114, 909 (1981)
0
1) |:I Bu
< u CuMgBr 0 \_/\/COOH 907
— + m—
‘-—;)2 2) Hy0
Chem Lett, 1123 (1980)
0 1) BuMgBr, Col,
//JL\\//,COOH 66
4,[::54 2) Hy0" Bu

Bull Chem Soc Japan, 55, 3555 (1982)
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/\/\/\/ﬂ\ 947%
Z ~ OH

Tetr Lett, 22, 1817 (1981)

COOH
AN

90%

Tetr Lett, 23, 3583 (1982)

1) 2 HC=CH '
Bu Et20 Bu
- — COOH 814
/ -'fQ . 2) co, ;>_-<<:=;//
Bu 2 Culi 3) }ﬁ BU

Tetr Lett, 23, 5151 (1982)
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Pd(OAC) ,, Na,S,04 COOH
| . l 62%
N N

o) |
C-Ph
0 0

Chem Lett, 1151 (1982)
Also via: Hydroxy acids (Section 313); Olefinic amides (Section
349); Olefinic esters (Section 362); Olefinic nitriles

(Section 378)

Section 323 Alcohol - Alcohol

Ph
1) OsO4
Ph dihydroquinine acetate H =—— OH
90%
— 2) LiATH, HO—H gy e
Ph
Ph
JACS, 102, 4263 (1980)
H
H
0504/Et3NO o
CH,CH,MEM
pyridine ez
OH
CHZCHZOMEM

Tetr Lett, 21, 449 (1980)
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Ph,Se0
2 | | 98%
—_ 0504 (cat.) l |
OH OH

Tetr Lett, 22, 2051 (1981)

Review: "Osmium Tetroxide Cis-Hydroxylation of Unsaturated

Substrates"

Chem Rev, 80, 187 (1980)

1) NBS, HZO
2) NCCHZCOOH, TsOH OH

3) NaH
~70%
4) H3o+
OH

5) K2C03

Tetr Lett, 23, 4217 (1982)

Nafion-H OH
H,0/THF .
2 “ oH

Svnthesis, 280 (1981)
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2) NaOH OH
H,0/E0H [::::]::‘
1) T10Ac O
~607%
I,, HOAC

2) H.0
2 OH

3) NaOH
H,0/EXOH OH

Org Syn, 59, 169 (1980)

LiEt3BH OH
0 > OH 94%

Joc, 45, 1 (1980)

1) 2 BuLj
2) By THF Ph

Ph-C2C-CH., \\1’/ﬁ\‘] 70%
3) NaOH, H,0, TN

Tetrahedron, 36, 299 (1980)
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T1C13, NaOH ?H QH
2 Ph-CHO Ph-C—C-Ph 88%
3 4 1 !
~gFe(CO)S, pyridine Y.
Chem Lett, 1141 (1980)
Tetr Lett, 23, 3517 (1982)
0
Ph-C-COOH
TiCl,, Hy0 COOH  Chy
+ — Ph-C C-CH3 85%
I ]
OH OH
0
"
CH3-C-CH3
JOC, 47, 2852 (1982)
0 HO  OH
Ce—I2
5 > 95%

Tetr Lett, 23, 1353 (1982)

——Z:_:S;§ Bng(CH2)4MgBr
OH
0 0 OH

72%

JoC, 45, 1828 (1980)
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Eto_ OEt OH
1) MCPBA

65%

2) LiATH
4 HO

JACS, 104, 1769 (1922)

Review: "Advances in Stereochemical Control: The 1,2- and 1,3~
Diol Systems"

Aldrichimica Acta, 15, 47 (1982)

CH 1
3 1) 70
N 2 66%
2) NaBH,CN o OH
0-SiMe,-t-Bu
Tetr Lett, 23, 1717 (1982)
OH
oH HoOC . OH OH
Ko “Scood
— 70%
0,, peroxidase
i, 2 NH,
COOH
COOH

JACS, 103, 6263 (1981)

Also via: Hydroxyesters (Section 327); Diesters (Section 357)
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Section 324 Alcohol - Aldehyde

OH

OH RUCT L, //J\\\
//l\\ £9%

(CHp ) gCH,OH benzene (CHy ) gCHO

Tetr Lett, 22, 1605 (1981)

NaBH

(CH 6COOH (CH2)6COOH

5)

ErCl

3 CHO

CHO 75%

Tetr Lett, 22, 4077 (1981)

HO

1) t-BuNH,

(protects the aldehyde)
2) Li(;;BuO)3A1H

3) Ho0

4) basic alumina CHO

[e»]
BRI

83%

HO

T an

Tetrahedron, 38, 1827 (1982)
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Review: "The Directed Aldol Reaction"

Org React, 28, 203 (1982)

Related methods: Alcohol - Ketone (Section 33)

Section 325 Alcohol - Amide

0
EtOCNCINa, 0504
W\/\/ .
Hg(N03>2’ CH3CN
HNCOOEt
OH 78%
J0C, 45, 2710 (1980)
OH
1% 0504, TsNCINa
> ~80%
CHC13/H20, P.T.C.
NHTs

Org Syn, 61, 85 (1983)
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0
1) 2 BulLi
NHt-Bu Ph,C NHt-Bu
= l
2) Ph,C=0 o 0
3) H,0 88
Joc, 45, 4257 (1980)
OH
0
N\ 1) RCN, HBF, 0
CH, CH,NH-C
2) NaOMe, MeOH R
Tetr Lett, 22, 341 (1981)
Section 326 Alcohol - Amine
Hg0.2 HBF,
OH 80%
PhNH,, K0

NHPh

Synthesis, 376 (1981)
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OMe DME/ OMe
1) EfBuNOsO3, pyridine
~N .
2) LiATH
) 4 HN
-+- OH
JoC, 45, 2257 (1980)
61Et2 oH
N
1)
0 ‘e
, 2) H,0 N 7
Tetr Lett, 22, 195 (1981)
1) Me3S1CN, ZnI2 o
2) KF
0 63%
Me NH, -HC

JACS, 104, 5849 (1982)

Review: "Stereoselective Synthesis of Diastereomeric Amino
Alcohols from Chiral Aminocarbonyl Compounds by Reduction
or by Addition of Organometallic Reagents"

Synthesis, 605 (1982)
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C5H CH=NO,SiR

11 273
C5H11\ /OH
+ —_ CH-CH\ 64%
2) L'IA1H4 HZN Ph
Ph-CHOQ
Helv Chim Acta, 64, 2264 (1981)
Bu
1
IMSO oN 1) 2 Buli HO C;Eﬁ
2) H20 2
— 92%
3) AcOH, H,0

2

Synthesis, 270 (1981)

;x; 1) t-BuLi

N O 2) PhCHO O\(Ph
H-C-N N
3) MeOH, H,0 h

4) KOH, H,0 oy S7%

JACS, 102, 7125 (1980)

H-N-0OH

2
Ph SHCT,/HCT Ph
90%
)

Synthesis, 599 (1982
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Section 327 Alcohol - Ester

OH

"'0 AN
OH

OH

S

Et0Ac

neutral atumina

OH
71%

‘%,
70NN onc

Synthesis, 789 (1981)
Tetr Lett, 22, 5003 and 5007 (1981)

L)

CsF

H
OAc  81%

Chem Lett, 563 (1981)




SECTION 327 ALCOHOL - ESTER 433

ACZO
- 632
BF °EL,0
oH OH
Chem Pharm Bull, 29, 3202 (1981)
0 chiral dihydropyridine Or
Ph-C-COOE Ph-CH-COOEt  80%
*
93% ee
JACS, 103, 2091 (1981)
JACS, 103, 4613 (1981)
0 0 LiAIH, *S10, H y
CH.~C-(CH, ) ,-C-OMe CH,=CH(CH.,) ,~C-OMe 84%
3 23 oo 3 2)3

Tetr Lett, 23, 4585 (1982)
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1) n-CeH;;CHO

O\(/\
2) H,0
OLd 2
0
0

Joc, 45, 1727 (1980)

Br
1
Ph-CH-COZEt
1) sn COpEt
+ —————————» Ph-CH-CH-Ph 95%
1
2) Hy0 OH
Ph-CHO
80:20 erythro:threo
Chem Lett, 161 (1982)
’,O—EfBu 1) MCPBA QH
PrCH=C\ —— Pr-CH-COZ-ngu 84%
0TMS 2) Et,N-HF

3

Synth Comm, 11, 505 (1981)

Also via: Hydroxyacids (Section 313)
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Section 328 Alcohol - Ether, Epoxide

OBu

OH
[:: 1) NaOH, H20 [::

0 0 70%

[:: 2) BuCl [::

OH

OH

J0C, 45, 1095 (1980)

r___] L1A1H4

benzene

OMe OMe
0 0 67%

OH OMe
JCS Chem Comm, 507 (1980)

Nafion-H Ok

0
[:::::[: MeOH/ether

Synthesis, 280 (1981)

74%

s
‘OMe
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0\
1) <:::O,,B-c1

TSI - P N 95%
D 2) PhCHO

OMe OMe

OH

Joc, 47, 2498 (1982)

OH

(£-Bu0) 471

t-BuOOH

> 0 72%

Tetr Lett, 21, 1657 (1980)
OH

OH
OH
O KHSOS, acetone
0
18-crown-6, CH2C12/H20 91%

JOC, 47, 2670 (1982)

CH3 Ti(OCHMe2)4, CH2C12
OH L(+)diethyl tartrate
7
Me3C-OOH

JACS, 102, 5974 (1980)

95% ee



SECTION 328

ALCOHOL - ETHER, EPOXIDE 437

3+
NaBH4, Ce

0 85%
98% trans

y
Q

MeOH

Synth Comm, 10, 623 (1980)

Me
Zn(BH,), CEt Et
0
o on
83%
99% erythro
Tetr Lett, 22, 4723 (1981)
Amberlyst A26(S0H) Ot

90%
CH3OH

JOC, 47, 4626 (1982)
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Section 329 Alcohol - Halide

e c1
1) Ts-No Na
) - 62%
2) H,0%/acetone /,
4
OH
Synthesis, 362 (1981)
Ph
p NBS H—1Br
—_— 80-90%
- HZO/DMSO H ——0H
Ph Ph

Org Syn, 59, 16 (1980)

Me0OC Br

MeQOC electrolysis

72%

NaBr, H 504, HZO/MeCN “y

2 Me00C OH

Me0OC

JoC, 46, 3312 (1981)

CHO cathodic reduction CC]3
CCl,, CHC1,, DMF on 62

49

Tetr Lett, 23, 1609 (1982)
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(Q c1® c1
0 H - 759%
CHC]3 or pyridine “,

OH

Synth Comm, 11, 287 (1981)

/\ Cro,F, /\S

28%

AcO AcO OH

F

JCS Perkin I, 639 (1980)

Section 330 Alcohol - Ketone

(NH4)2Ce(NO3)6
89%

NaBrO3
OH OH

Tetr Lett, 23, 539 (1982)
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NaOC1, HOAc

85%
Tetr Lett, 23, 4647 (1982)

//f\\v,/l\\[::‘\\ N o
OH
HO
e]ectrode
t-BuOH, KOH 78%
0

Tetrahedron, 38, 3299 (1982)

0 1) Me Sil, HMDS 0
/,ll\\/,’ 2) 004, NMMO ’/JL\T’/’
> Ph 98%
OH

Ph
3) Hy0
Tetr Lett, 22, 607 (1981)
Ph1=0
0 or PhI{0Ac), 0
Ph-C-CH, Ph=C-CH,OH 60%

OH, CH3OH

Tetr Lett, 22, 1283 (1981)
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0 0SiMe, 0
OH
Cro,C1,
—-
CH
76%
Tetr Lett, 23, 2917 (1982)
H3C microbial reduction
0 60
Joc, 47, 2820 (1982)
>< 0
Me " Chy-Cote 1) ether .
2) H,0
3 ’/JL\\ OH
1
* 3) HgO, BF,-Et.0 e Chig-C-Me
37 -
Ph-MgBr ~60%

Synthesis, 561 (1980)
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ETIC METHODS VOL 5  SECTION 330

0 0
OH
« Br o
W NaOH \ N 959,
DHF/H,0
J0C, 47, 4024 (1982)
OH
1) PhHgOH, CHCT, o
O—CECH O_ﬁ-%
2) H,0 0

Joc, 47, 3331 (1982)

0 Ph
1) (E£0),P-C-0THMS OH
0 2" C-Ph  83%
0
g 2) 2
Tetr Lett, 21, 1017 (1980)
0
0 NMe,
1) Et-C-Li HO
! Et
CN . 72%
@
2) H,0

8

Chem Lett, 71 (1980)
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O 1
- Et,A1CT-Zn CHPh
974
CuBr, THF

PhCHO

Bull Chem Soc Japan, 53, 3301 {1980)

0TMS ®

©
1) (Et2N)3S TMSF2
2) >_ CHO 67%
(100% erythro)
3) HZO
Oé

JACS, 103, 2106 {1981)

1-ProNLi CH
] 90%

Et3B, THF
2) PhCHO

Threo product is favored by a 97/3 ratio.

Tetr Lett, 23, 2387 (1982)
H

nmo

Ph

>90%

Chem Lett, 509 (1982)
Chem Lett, 1291 (1982)
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1) BuZBOTf

CHO Ph  80%
Z)Ph/\/

Bull Chem Soc Japan, 53, 174 (1980)

Aldol reactions of boron enolates with aldehydes to form erythro

alcohols: JACS, 102, 4548 ( )
JACS, 103, 1566 ( )
JACS, 103, 2127 (1981)
JACS, 103, 3099 ( )
JACS, 103, 3229 ( )
Using Zr enolates:
JACS, 103, 2876 (1981)
Erythro or threo selectivity:

JACS, 103, 4278 (1981)

Br
Ph

1) Sn, DMF/CH,C1,

Ph Tol

2) H,0

2

+
/©/CHO 92:8 erythro:threo

Chem Lett, 467 (1982)

99%

Me
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0 OH
OSnEt3
PhCHO
Ph 824
JCS Chem Comm, 162 (1981)
Tetr Lett, 23, 627 (1982)
1) sn(oTf), ( N-Et
OH
0
0 2) i-PrCHO
Ph=C-CH,CHgy ™ h i-Pr 80%
3) H,0
2 CHq

91:9 erythro:threo
Chem Lett, 353 (1982)

1) Sn(OTf)2

0 ¢ N-Et

Ph-C-CHZCH3

3

Ph
2) ZL:B"\‘W:::) CH
Me

Me0

2) MeO—‘@—CHO 78%

Chem Lett, 1441 (1982)
Chem Lett, 1459 (1982)
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CHO Me,,415Ph

39%
2) NaIO4

3) silica gel

Tetr Lett, 21, 361 (1980)
Bull Chem Soc Japan, 54, 274 (1981)

OLi
C1Ti O—-(
3 o

1
) Ph
2) PhCHO

86% erythro
Tetr Lett, 22, 4691 (1981)

Hgl PhCHO oh

BF5+OEL, 85

80% erythro

JACS, 104, 2323 (1982)

Review: "The Directed Aldol Reaction”

Org React, 28, 203 (1982)
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_Et
CHyCH=c L OH
> Sozrcicy, 0
+
2) HZO Ph Et
Ph-CHO o
3 901
83% erythro
Tetr Lett, 21, 4607 (1980)
o
oLi
Li 1)
64%
2) H O
JACS, 104, 1777 (1982)
UO
oH 9

LDA

+ 72%
THF

NC 0-EE

Y

= ethoxyethyl)

Joc, 45, 395 (1980)
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1) t-BulLi || ow
- a2y
3) H20

Tetrahedron, 37, 3997 (1981)

- ' 0 OH )

aney Ni, HCI 95%
N=0 1 Mo

/{) ) MeOH, H.,0 Me/“){\

Me ’Me > 2 g me

CSHI\A)\ ’
21 (=0 N

Tetr Lett, 22, 3699 (1981)

0

CHZ(COSEt) DABCO

25

> 75%

2) Raney Ni
CHZCHZOH

Can J Chem, 60, 94 (1982)



SECTION 331

ALCOHOL - NITRILE

449
Section 331 Alcohol - Nitrile
1) Me351CN,
nl OH
Ph,,C=0 2 Ph,c
2) H0", THF CN
Org Syn, 60, 14 (1981)
N 1) LDA
’/ﬁ\\r’/ ’//\;7(/A\\T’/ 724
2) &\ oN
OH
3) NH,Cl
Synth Comm, 10, 49 (1980)
CHSCHZCN -
BuZBOTf 73
+ _—— Ph-CH-CH-CN 90%
. 1
1;Pr2NEt 04
Ph-CHO
Chem Lett, 1401 (1982)
1) NaH, i-BuX
0 2) NaH, PhCHX 1-Bu
NEC-CHZ-C-SBZ NEC-C—CHZOH 76%
I

Tetr Lett, 23, 3151 (1982)



450

Section 332 Alcohol - 0lefin

Allylic and benzylic hydroxylati

listed in Section 41

(Ph3P)

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5

CuBH

SECTION 332

on (C=C-CH » C=C-C-0H, etc.) is

(Alcohols and Phenols from Hydrides).

2 4 CH,OH
CHO . A2
e d or (Et0),SiHMe, KF Ph 99%
JCS Chem Comm, 121 (1931)
Tetr Lett, 22, 675 (1931)
0 OH
Reagent
/ y/
Reagent Reference
(i-Bu) ;A1 Jac, 47, 4640 (1982)
A 3 2L
Ph251H2, L3RhC1 Organometallics, 1, 1390 (1982)
NaBH4-CeC13 JACS, 103, 5454 (1981)
E;BUNHZ‘BH3 Tetr Lett, 21, 693 and 697 (1980)

ZnBH, (erythro product)

L1A1H4, N-methyTlephedrine
(optically active product)

(1-Bu)2A1-O Bu

Tetr Lett, 21, 1641 (1980)

JCS Chem Comm, 1026 (1980)
Chem Lett, 981 (1980)

11 Chem Soc Japan, 54, 3033 (1981)

(gives stereoselectivity in reaction with PG intermediate)



SECTION 332 ALCOHOL - OLEFIN 451

1) Me,Sil OH
2) DBU or DBN

+
3) Hy0
Tetr Lett, 21, 2329 (1980)
JOC, 45, 924 and 2579 (1980)
CH,(CO,Me)
0
TR Ak Vb N
817 Pd.,
OH
//J\\\///\\\//’CH(COZMe)Z 84+
/
Cahyy

Tetr Lett, 22, 2575 (1981)

Bu-Li

Et3N
+ —
Bu OH

Tetr Lett, 22, 577 (1981)
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1)

<:::]:b 2) Ph-CHO

Al, CpZZr‘CT2

Hx=-C=CH

H—CEC—‘>/

’
’
’

“0Ac

2

r
» 65%

JACS, 104, 4724 (1982)

Synthesis, 1034 (1980)

H
>1-< 87%
CHZFHOH
CH3

OH

7 Ph
70%
60% ee

JACS, 104, 2330 (1982)



SECTION 332 ALCOHOL - OLEFIN

453

0 1) DIBAL-H

2) Ph,P=CH X
3) H f

Synthesis, 1015 (1980)

| ) OH
. 1) CH-C-CH=CH ,,/
Cp,Ti ! 3 2 <§5"\[:><:~”' 914
2 s
. 2) HCl
3
Tetr Lett, 22, 243 (1931)
. OH
Sey CH CHO : oh
TiCl,, CHyC, =
H 3 76%
86% ee

JACS, 104, 4963 (1982)
CH
CH, CHyCHO | 3
> 91%
Me ,A1CT OH
Tetr Lett, 21, 1815 (1980)
JACS, 104, 555 (1982)




454  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 332

K
OH
ZnC]2
+ - N
xylene 63%
WC]
Synthesis, 310 (1981)
Bu
/K&\
BuZB Bu
N
+ — 04 91%
0
::: Chem Lett, 993 (1980)
I
NS o
1) Sn, THF /\/J\/\
. 87
2) H,0 Ph A
2
/’/N\\/”CHO
Ph Chem Lett, 1507 (1980)

Chem Lett, 1527 (1981)



SECTION 332 ALCOHOL - OLEFIN 455

Me
P B(OMe)2 -
CHO + \_/ — 62%
OH

e

ne=

B(OMe),

CHO

OH
Helv Chim Acta, 65, 1258 (1982)

MgC1
NN CH,
>-CHO z
~
+ e
OH 90%
CpyZrel, 88% threo
Tetr Lett, 22, 2895 (1981)
CHO HO Z
I 1) SmI2
— 85%
R
2) HZO

Tetr Lett, 23, 3497 (1982)
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OH

0 .

s L1(§;Bu)3BH
72%
N Mel i
Tetrahedron, 37, 3943 (1981)
0 i G,
1) L1CHZSPh OH

2) Imidazole-TMS

78%
3) LiN(i-Pr),

4) KH

Synthesis, 640 (1980)

C.H..~C=C-CH.Br
5711 2
Crcl, C5fin

+ > H2C=C=C 78%
O

Tetrahedron, 37, 1359 (1981)

OH
Zn(Cu)
HO
HC=C ";\\f//\\‘ >95%
MeOH, A

Tetr Lett, 21, 1069 (1980)




SECTION 335 ALDEHYDE - AMINE 457

Also via: Acetylenes - Alcohols (Section 302)

Section 333 Aldehyde - Aldehyde

OH polymer-bound periodate CHO

OH

JCS Perkin I, 509 (1982)

CHO 93%
2) MeZS, NaHCO3

Tetr Lett, 23, 3867 (1982)

Section 334 Aldehyde - Amide

No additional examples.

Section 335 Aldehyde - Amine

No additional examples.
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Section 336 Aldehyde - Ester
NaHCO
1) 0, RO ) 3 CHO
2) Aeds B'3 COOR 96%
N
o) 3 RO CH(OR)

20, Et,n COOR

83%

Tetr Lett, 23, 3867 (1902)

Section 337 Aldehyde - Ether, Epoxide

No additional examples.

Section 338 Aldehyde - Halide

Amberlyst A-26 (IC1£:5

CHO CHO
NN W
CC14

Cl 84%

JCS Chem Comm, 1278 (1980)



SECTI

C

HO

ON 338

HO

Bu—CBr2L1

H-C-OMe

C=CH

ALDEHYDE - HALIDE 459
CHO
electrogenerated I@
74%
TFA I
Acta Chem Scand B, 34, 47 (1980)
~———— Bu-CBr,-CHO 78%
2) Hyo' 2

May also be used to form a-monohalo aldehydes.

Synthesis, 644 (1980)

1 CHO

1 1,

66%

2) pyridinium dichromate

Tetr Lett, 22, 1041 (1981)
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Section 339 Aldehyde - Ketone

pyridinium chlorochromate

0 70%
CHO

Synth Comm, 12, 833 (1982)

1) 03, MeOH
0 77%
2) (NH2)2C=S CH(OMe)2

MeOH
Tetrahedron, 38, 3013 (1982)
oL 0
CH(OCH,) 5 CH(OMe)
- 87%
BF3
Tetr Lett, 23, 3595 (1982)
0
C13C-C-C1 0 OEt
H I
Et.N C CH 92%
¥ —— 1,7 Tow,” okt
EtOH
H2C=CHOEt

Chem Ber, 115, 2766 (1982)



SECTION 338 ALDEHYDE - KETONE 461

0 0
[: :] 1) sncl, CH(OEL),
N +  CH(0ER), 90%
f 2) HZO
Chem Lett, 1307 (1982)
0 0
1) PhSeTMS, TMSOTF cHiOE L),
2) HC(0Et) 4, TMSOTF
- 76%
3) HZOZ
Tetr Lett, 22, 1809 (1981)
0 0
/u\/\ al> A )J\/\
2 C1oh75 CHO

C12H25 acetone

100%

Svnthesis, 245 (1980)
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Section 340 Aldehyde - Nitrile

1) NaH, t-BuOH

2) KMnOg
CHNO, CHO
3) NayS,0;, 814

CN H2504 N

Joc, 47, 4534 (1982)

Section 341 Aldehyde - Olefin

For the oxidation of allylic alcohols ta olefinic aldehydes see

also Section 48 (Aldehydes from Alcohols).

1) Se
’ + Br2
NN NN
CHO R
2) Nal0
) M1l 90%
Tetr Lett, 23, 2105 (1982)
0
I CHO
CHO 1) PhSeCl, pyr.
- 85%
2) H,0,, CH,CI

2722 7272

Joc, 46, 2920 (1981)



SECTION 341

+

CH{OEt)

PhMgBr

Et0-CH=C-CHO
1

CH3

ALDEHYDE - OLEFIN

1) BuLi
2) BuBr

463

Bu

3) Bu4NF

@
4) H3O

Tetr Lett,

=

N o

21, 3987 (1980)

/k/\/CHO
N ~

2) HZO’ (COOH)2

J0C, 46, 1061 (1981)

Angew Chem

Ph-CH=C-
1
CH

CHO 52%
3
Int Ed, 18, 816 (1980)



464

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5

3
2 DI
DBU, CH

3

CHO

CN

2) TFAA, NaHCO,
3) DBU, Et,0

Joc, 47, 5017 (1982)

1) montmorillonite

clay 7
2) W
Z ot
Synthesis, 137 (1981)
1) PdC12, NaOAc
MeO AcOH MeO
©\¢ N>< 2) Ph-CH=CH,
HZO

Tetr Lett, 23, 1957 (1982)

SECTION 341

63%

CHO
50%

Ph

X

HO 81%



SECTION 341 ALDEHYDE - OLEFIN 465

1) PhSCT, Et CHO
Ho_ CC-THs 5 4,0 l
68%
3) AgNO, H,0/MeCh
Tetr Lett, 22, 2021 (1981)
0 Pd(OAc)2 Py
y 985,
L s DMF \/\CHO
PY‘CH2

Chem Lett, 1997 (1982)

OH
R 1) Ho0,, CH,OH X)H/\/t\/CHO
\

2) Ac,0
CHZNMe2 2 602,

Chem Lett, 1987 (1982)

Me S CH
MgBr

90%

Helv Chim Acta, 63, 1665 (1980)

Also via: g-Hydroxyaldehydes (Section 324)
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Section 342 Amide -

T

AU

HN OMe
COOMe

]

O=O) e —— (P=o
=~ =
’:U) (/)=<
w

—
[ap)
X

1
=
w

C

Amide
PhNC, TiCl
4 82%
/CH\
HN CNHPh
cooMe 0
Tetr Lett, 22, 2411 (1981)
0 H
" t
NH, c N
(CHp)y == (CHy)y (CHp)y  89%
NH, ¢ N
0 H
Chem Lett, 159 (1980)
1) HI, P 9
— C-NH,
2) NaOH
N-C-Ph

H
0 66%

Indian J Chem, 198, 70 (1980)



SECTION 342 AMIDE - AMIDE 467

Cl
]
Ph-C=NMe 0
i
NaOH, H,0 Ph-C
+ NMe 80%
CH,C1,, Bu,NBr Ph-c7
272 %33 N
Ph-COOH 0
Synthesis, 114 (1980)
0
H3C-C-N(CHO)2
& 75
N N o
H CHO
Synthesis, 264 (1982)
0
1) 120o C-NH~-C-Me
* 897
2) HZO
MeZN—(II(OMe)2
Me
NO2

Synthesis, 119 (1980)

Also via: Dicarboxylic acids (Section 312); Diamines (Section 350)
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Section 343 Amide - Amine

0
0 M g
MeZCH—C-NHBz ———— Me,C-C~NHBz 86%
NaH, THF

2,
N
EO]
Synthesis, 1092 (1982)

Section 344 Amide - Ester

0 COOMe

ACZO/ACOH
- :>1=:<: 93%
OMe
(ReyS;) N(COMe),
N3

Angew Chem Int Ed, 21, 203 (1982)

0 1) Brz 0

n "

HN'/C_Ph 2) Hunig's base HN/C-Ph

SCH(COOEt),  3) Buli c(cooet), 66%

1

4) H3da Bu

Angew Chem Int Ed, 21, 203 (1982)



SECTION 345

0

P(OEt)2

!
Z-NH-CH-COOEt

O

Related methods:

AMIDE - ETHER 469

H‘\a
C
CHO i
—+———— 7-NH-C-COOEt 80%
Be

Angew Chem Int Ed, 21, 776 (1982)

L ;

MeQ 0 OEt N
N-C-OEt 77%

Joc, 45, 4519 (1980)

Section 315 (Acid-Amide); Section 316 (Acid-

Amine); Section 351 (Amine-Ester)

Section 345 Amide - Ether

OCH

= I

CH,-0H

> 88%

-Zéo

Synthesis, 315 (1980)



470  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 345

0 0
JL 0
Ph-0-CH,COOK OJ'?;U
C
+ Ph-O—CQ2 929
NH2 =0
@NH
CH3
CH3
Synthesis, 547 (1980)
Section 346 Amide - Halide
No additional examples.
Section 347 Amide - Ketone
Ph-1=0 00
>—CEC-NMe2 —_— C-C-NMe2 443
RuC12L3
Tetr Lett, 23, 3661 (1982)
o 09
PhBr + EtZNH - Ph-C-C-NEt2 81%
PdC12(PMePh2)2

Tetr Lett, 23, 3383 (1982)



SECTION 347 AMIDE - KETONE

471
0 0
o O
N N 85%
COZMe COZMe
Tetr Lett, 23, 1201 (1982)
0T™S
0
T1'C14
+ N—COZMe
I
Me
C1 78%
L—N-COZMe
1
Me Tetr Lett, 21, 2033 (1980)
0
0 Ph 0
CSF/ST(OR)4 R NEt2
+
0
/\)k o
Ph N NEt

2 Tetr Lett, 23, 5531 (1982)
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H
Me
N
j'( /Y NHAC
0
<Cf /> Et N .
/ ~ 'O 2 O

J0oC, 46, 4416 (1981)

Section 348 Amide - Nitrile

No additional examples.

Section 349 Amide - Qlefin

1) PhSeCl, CF,SO.H

393
CH 1O @
NHAc

2) 30% H202

JoC, 46, 4727 (1981)

£-BulK 0

N "
Ph v Ph——{—-C-NH—CH=CMe2]
-—<OJ— HMPT n

86%

Angew Chem Int Ed, 21, 630 (1982)



SECTION 351 AMINE - ESTER 473
Also via: Olefinic acids (Section 322)

Section 350 Amine - Amine

1) [CpCo(NO)T,, NO NH,
@ "
2) LiATH NH

4 2

JACS, 102, 5676 (1980)

Section 351 Amine - Ester

f/’ﬂ\\\,/’\\w,/’COOMe 1) KNCO, ROH r/,\\//\\T//.COOMe

2) Conc. HCI LB
Br Br 1000 NH2 NH2 v50%
Chem Ber, 114, 173 (1981)
ArCHZ 1) Buli
i N OMe 2) MeOCEtZBr Et .
Me MeQ-C——CH-CO0Me

Nt 3) H3O+ Bt NH,  95%

MeO 4) NH» H20 95% ee

Synthesis, 966 (1981)
Synthesis, 861 and 870 (1982)
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Me H

& oMe
N
N
MeO [S)

Me

CH3-CH—COOEt
1

N=CH—@-C1

0
£-BuOC-CH,MgC

+

BuQ-CH-NMe
Ph

2

Me N

HZC(COOEt)

SECTION 351

1) Me,C=0 HN COOMe
2 2N 7
C,
Y4
2) 1,0 ve.c® e
3 2|
O

Angew Chem Int Ed, 19, 212 (1980)

CH,C1
0Bz
1) PTC
0Bz
> Cs
2) HCT, Et,0 CH,-C-CO,EL 93¢
N -HC1

Tetr Lett, 23, 4259 (1982)

0
t-BuOC-CH

2-(13H-NMe2 76%
Ph

Bull Soc Chim France 1I, 395 (1982)

electrolysis

53%

. Me ,NCH,CH(COOE ),
On

Tetrahedron, 37, 2297 (1981)



SECTION 352 AMINE - ETHER 475

Review: '"Methods of Synthesis and Properties of g-Dimethylamino-
ethyl and Choline Esters of Amino Acids and Peptides”
Russ Chem Rev, 50, 1151 (1581)

Related methods: Section 315 (Acid-Amide); éection 316 (Acid-

Amine); Section 344 (Amide-Ester)

Section 352 Amine - Ether

Hg0+2 HBF,

OMe 71%

Ph-NH,, MeOH

29
NHPh

Synthesis, 376 (1981)
Ph 0
0 MeNHCH,,CH,0H
. 2 ¢ 63%
C-CHZOAC N ?
HCOOH !
Me

Chem Ber, 115, 2635 (1982)
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Section 353 Amine - Halide

P
" HF
NH >

[11 e
- |n|;::;‘ s
tt
o

93%
NH
JoC, 45, 5323 and 5333 (1980)
Review: "The Synthesis of g-Halogenated Enamines"”
Org Prep Proc Int, 13, 241 (1981)
Section 354 Amine - Ketone
0
. Me =CH Me
Me 2 2 NMe2
or BuOCHZNMez, TMS1 79%
Tetr Lett, 21, 805 (1980)
Tetr Lett, 23, 547 (1982)
H
0 1) CH N

y ol U g
Ph-C-CH,CH Ph—C—CH-CH3 60%
1

2) NaOH, H,0

BCS Japan, 55, 1331 (1982)



SEC

Ph

TION 354

0

Ph

+
0 Li Me

n t !

PhZP-CH—N—Ph

AMINE - KETONE 477

EtZNH CHZNEtZ
100%
A1203 0

Tetr Lett, 21, 809 (1980)

©0 o

74%
HN-NMeZ—CHZ—CHCH

3

H
N Ph
N
0

Synthesis, 650 (1980)

0

1" @ O
1) PhCCHZBY‘, Bu4NBr‘ 0 ®
Ph—C-CHZNH3 92%
2) HC1, benzene
Synthesis, 922 (1982)
0 e
N-Ph
79%
2) NH4C1
3) a

Tetr Lett, 22, 2799 (1981)
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NMe2
]
1) LDA, THF 0 CHCH3
CH 1~ CH-CN 72k
: ﬁMe 3) 6
2
Tetr Lett, 23, 639 (1982)
Review: "Amino Acids as the Amine Component in the Mannich Reac-
tion"

Russ Chem Rev, 51, 387 (19

Section 355 Amine - Nitrile

Ph COOEt 1) 30% H 5 2, MeOH Ph 00Et
2) TFAA, CH C12
N
N 3) KCN, HZO A CN
1 Me
Me
Synth Comm, 10, 495 (1980)
Section 356 Amine - Qlefin NEt2
0 Q |
(MeO)ZPCHN2

£-BUOK, Et N

Tetr Lett, 21, 2041 (1980)

82)

73%

69%



SECTION 356 AMINE - OLEFIN 479

2) NH,CT
[ 92%

Ph,P-CH-N 0

25 Ly —/ Tetr Lett, 21, 2671 (1980)

Review: "Enamines: Recent Advances in Synthetic, Spectroscopic,
Mechanistic, and Stereocnemical Aspects."

Tetrahedron, 38, 1875 (1982)
Tetrahedron, 38, 3363 (1¢82)

BF3-OEt
+ — 96%
NHBu

BuNH

Synthesis, 880 (1981)
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NHMe 2 CooMe

Me C0O0Me
PACT, (CHCON), S
73%
0
LiCl, THF
0 J0C, 46, 2561 (1981)
<;ept B CuLi
f - 95%
Hept CHZNEt2

PhS-CHZ-NEt2

Tetr Lett, 21, 3763 (1980)

NaBH

4
P.T.C.
N

\ CHzHgCl
Pr

)/j 20
HN

Pr

Nouveau J Chem, 4, 727 (1980)



SECTION 357

Co-salicylidene

ESTER - ESTER

481

D =

MeOH

CH3I, 18-crown-6

- Q7

H

Chem Lett, 1287 (1980)

Ow

N 1-BubKk, EL, |
1
H CH3
Joc, 45, 3172 (1980)
Section 357 Ester - Ester
COOMe
0 | CQOMe
COOMe
—> 0 66%
n, CH3CN 0
Chem Lett, 1217 (1981)
COOMe ,30, CooMe O
R 91%
0
COO0Me 0

Synth Comm, 11, 35 (1981)
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1) MeSSMe, SOZCT 5

COOEt 627
2) NaCH(COOEt)2 COOEt

3) (Me0)2802
4) NaOEt

Synthesis, 690 (1980)

/\
Ph CuyBr, Ph COOE®
+ > 71%
S0 \/ :COOEt
Br,C(COOEL),

Bull Chem Soc Japan, 54, 2539 (1981)

S
S
@Lg 1) Me0OC-C=C-COOMe l 314
-

2) 150° COOMe

CN) CO0Me

Acta Chem Scand B, 435 (1982)



SECTION 359 ESTER - HALIDE 483

HC=C-CO,Et !\ 80%

0 £ -0CH CH(COOEt)2

3 OMe
Tetr Lett, 23, 3765 (1982)

Also via: Dicarboxylic acids (Section 312); Hydroxyesters (Section

327)" Diols {Section 323)

Section 358 Ester - EEHEE

1} PhI(OAC)Z
Ph-CHZCOOMe Ph-CHCOOMe 70%
2) NaOMe, MeOH !
OMe
Tetr Lett, gg, 2747 (1981)
CH
3 0 0
HO
COOH i-PrCHO
= 0 5
PPA CHy 967

Aust J Chem, 33, 685 (1980)

Section 359 Ester - Halide

Pt gttt i stisesd 0

OEt

JOC (USSR), 17, 1260 (1981)
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O\ PhCHZPdCHPPh3)2 9 1
Ph-C-O’/,\\V//\\T//
0 Bu3SnC1, Ph-C-C1 81%
6 CH3

Joc, 47, 1215 (1982)

0
1) BBry, CHyCl, PN
0 Br COOMe  65%
2) MeOH
Synthesis, 963 (1982)
Me,Sil
0 €3> I OEt

0 0
Y 0
E+OH

Synth Comm, 11, 763 (1981)

Cl

Li0Ac, LiCl

- 89%
Pd(OAc)Z, HOAc

benzoquinone
OAc

Tetr Lett, 23, 1617 (1982)



SECTION 359 ESTER - HALIDE 485

€l

1
0 C14CC0, Me C-COOMe
81%
Zn, Et,AICT, THF

Bull Chem Soc Japan, 53, 1698 (1980)

TI0Ac, 1,
[:::::[//\\\COOH
CH,C1,

Aust J Chem, 32, 2793 (1979)

0 90%

-

=

60~90%

2 0 __éi
H
0
JCS Chem Comm, 465 (1981)
CF,=CH
2 2
0 CIF 0

- —_— - o
CZFSC 0Cl1 NaF C2F5C OCFZCH2C1 80%

Joc, 45, 1214 (1980)

Also via: Haloacids (Section 319); Halohydrins (Section 329)
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Section 360 Ester - Ketone

Ph-1=0 00
>—CEC—OMe _ C-C-OMe 607,

RuC12L3

Tetr Lett, 23, 3661 (1982)

BuMgBr

THF 00
. ——————  Bu-C-C-0Ft 752
2) Hy
00
E£0-C-C-0Et
Synth Comm, 11, 943 (1981)
Ph~-MgBr
00
. —_ +  Ph-C-C-OFt 72%
00
/ -I'-||—
AL J0C, 46, 211 (1981)
N3 1) Li0Et 0
PHCH,CHCO,Et  ——————=  PHCH,C-COEt 942
2) HCT, HyO
J0C, 45, 4952 (1980)
1) BuLi 00
(Et0),00N  —————> Bu-C-C-OFt
2) Hy0

Tetr Lett, 22, 1509 (1981)



SECTION 361

COO0Me

AN

R-C-C]

Ph-COC1

BrCHZCOZEt

ESTER - KETONE 487
0

Na,PdCT , ’//\\\’/JL\\/”COOMe

t-BuOOH 78%

Chem Lett, 257 (1980)

1) PhP=CHCOOE® R //jt\\//pOOEt .
R

2) Al-Hg
JoC, 47, 4955 and 4963 (1982)
Zn, PdL, o 9
——————  Ph-C-CH,C-0Et 80%
DME

Chem Lett, 1559 (1982)

1) LDA, THF 0
N > 74%
2) H3O

COOEt

Tetr Lett, 22, 1353 (1981)
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M
Me CO0,Me
Pd(OAc)2
COZMe -

PPh
A 0Ph

Tetr Lett, 21, 1475 (1980)

91%

Me0
COOEt b(OAc)3

COOEt

Aust J Chem, 33, 113 (1980)

0
0
E£0.C
00,Et sncr, 2N
-/ 63%
CH,CT,
Angew Chem Int Ed, 20, 687 (1981)
1) HCI, CH,OH
0
0
2) X ee
0 3 .
Me-CN - Me-E-CHZCOOEt 85%
3) NaOEt
+
4) H3O

Synthesis, 130 (1981)
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0 0
~L-Ph NaOMe C-Ph
CQCOOM — D< 71%
bt MeOK COOMe
0
.
1
e J0C, 45, 264 (1980)
2
0 ; 0o 0
Bz-C—0 B2-C~CH,-C-OMe 83
2 ) MeOH, reflux
Synthesis, 451 (1982)
R, 0 1) i-ProEtN, Nal a0
OHLO (EX0) 4P, CH,CH .
r - ~ 49%
< 2) NaH,P0,, H,0
J0C, 45, 1868 (1980)
OTMS 0 0 0
AQOCCH, 0-C-CHy
905
I

Joc, 46, 2717 (1981)
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0TMS
1) T1C14, T1(O-17Pr)4 COZMe 0
2) K0
+
— 79%
3) CHZNZ
402

Chem Lett, 1043 (1980)

N-OH 0
1) AcCl, Ac,0, pyridine OAc
60%
2) HZO’ A
Synthesis, 223 (1981)
0
codna® AcO
Et
Et Pb(0AC),
o 100%
OMe

Chem Lett, 879 (1982)

Also via: Ketoacids (Section 320); Hydroxyketones {(Section 330)
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Section 361 Ester - Nitrile

ESTER - OLEFIN 491

CHO
Ph/v Al,0, COOMe
- /\\/Y .
+ o 100%
el o
CH,
™ COOMe
Tetr Lett, 23, 4927 (1982)
MeO CN 0.Et
Me CN 1) LDA 2
CO,Et 76%
2)
3) H,0
Joc, 45, 2614 (1980)
1c0 Hg0AC AcO___CH,CH,CN
NaBH4
. 729
H,C=CHCN

Angew Chem Int Ed, 21, 130 (1982)

Section 362 Ester - Olefin

This section contains syntheses of enol esters and esters of

unsaturated acids.
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OAc OAc

A

98%
Amberlyst-15

Indian J Chem, 21B, 358 (1982)

Hgl
H (OAc
Pd(OAc

JACS, 102, 1966 (1980)

@L}—SCCH
CHCHOC

CsF

Chem Lett, 529 (1980)

1) Hg(OTFA), 0
COOH — 0 80%
2) Ht

JACS, 103, 5459 (1981)

'E
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Related methods: Protection of Aldehydes (Section 60A); Protection

TMS

of Ketones {Section 180A)

Ph
- oot — \—- 78%
S 2) W2, BF,-Et,0 \
COOMe
+
similar Ph COOMe
~60%
Ph-CHO —
HMPT \\"-//
JCS Chem Comm, 877 (1981)
£
— €0, MeOH Et Et
= 95
B—0 PdC12, NaQAc
! COOMe
0
Chem Lett, 879 (1981)
Cl
P
Me0-C-0THS D, Me C0OMe

87%
2) EtgN, MeOH

Synthesis, 58 (1982)
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S
n
:>—-—0—C-S-CH-COOEt H
i ]
Li C-COOEt
—_— 81%
* 2) Hy0" [:::::r7

0
g Bull Chem Soc Japan, 52, 3619 (1979)
O é

1) 2 LDA

2) (MeOCSS)2
65%

(e
(@]
\

3) ZnC12 By

4) BuCHO

(e

(E isomer is formed in 58% yield if InCl, is omitted.)
Chem Lett, 595 (1980)

Ni(C0), or
o, PdL
Br 4 > 0 724
W, CH4CN "y 0
OH

Joc, 46, 1723 (1981)
Joc, 47, 3630 (1982)

OH CO, PdCl,, SnCl, 0
( j} 0
c=CH PBu, CHACN

JACS, 103, 7520 (1981)

Cco
w
ey




SECTION 362 ESTER -~ OLEFIN

OMe 0
o0 o
i M 0
QD -

0, HC1

2) H,

Chem Lett, 1567 (1980)
0

0 ™S
1) 4,[: . Ticl, Os,,

2) LZNi(CO)

Et3N

2

JACS, 104, 6879 (1982)

1) TMSCN, KCN

CH3 18-Crown-6

2) pyridinium dichromate

CHO DMF 0

Tetr Lett, 21, 731 (1980)

1) NaH
SPh
2) Me-CH-C1 CO0EL
Et-CH(COOEt)2 MeCH=C\
3) NaBr, HMPT Et

Synthesis, 131 (1982)

485

~50%

88%

~70%

73%
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CO0OMe
CO0Me
0
QCCH,0CH

1) LDA COOMe
l 81%

2) EtI

Me0O0C

Tetr Lett, 23, 3683 (1982)

2773 1) LDA, THF

2) HIPA, 0, [::::]\\
3) camphorsulfonic acid CO0Me

0
PhCH=CH—S-NMe2

1

Ph

Joc, 45, 4135 (1980)

+
0

PhCCH,CO0Et

A~A

NO2

NaQMe I}
MeOH E£00C
J0C, 45, 264 (1980)

v i coote)

Pty (//l\\,,/‘\\~,/l§>

COOMe 79%

JCS Chem Comm, 821 (1982)
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Also via: Acetylenic esters (Section 306); Olefinic acids (Section

322); 8-Hydroxyesters (Section 327)

Section 363 Ether - Ether

See Section 60A (Protection of Aldehydes) and Section 180A (Pro-
tection of Ketones) for reactions involving the formation of ace-

tals and ketals.

No additional examples.

Section 364 Ether - Halide

By
T]’?O
-
EtOH, N
e 955
BHT, CHZC]Z OEt

Bull Chem Soc Japan, 53, 219 (1980)

t-BulI

t-butanol

Tetr Lett, 21, 2005 (1980)
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_CH,0Et  NBS 3
Hpc=c ———— BrCH,~C-CH,0Et 62%
CH MeOH '
3 OMe
Z Chem, 20, 209 (1980)
(F3C)2C=O
+ K (FL0) ,CFOCF CF=CF
30)pLFOCFHCF=CFy

F,C=CFCF ,080,F

JACS, 103, 5598 (19871)

Section 365 Ether, Epoxide - Ketone

0
CH oCH
2 T1(NO,) 4 W3
30-50%
HC(OMe) 5, CH,OH
JoC, 46, 3326 (1981)
OTMS 0
’//l\\\ -Bu0C1, Pdl, ’/,u\\v/,,O-E:BU
~\

Ph HgO Ph 647

Chem Lett, 369 (1982)
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0TMS
0
1 TMSOTF 0Bz 879
CHZ(OBZ)2
Tetr Lett, 21, 2527 {1980)
0THS 0 QMe
Ph
+ Ph-CH(OMe) >
2 TMSOTF
86%
(92% erythro)
JACS, 102, 3248 (1980)
0
Ph NaOH/HZO/HZO2
toluene, benzylquinonium
chloride
0

92%
45% ee

Joc, 45, 2498 (1980)
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¢1 NaOC1

/ \ /s Bu4NBr
CH2C12

Cl

/[ \

S

82%

0
0

Gazz Chim Ital, 110, 267 (1980)

Section 366 Ether, Epoxide - Nitrile

SMe CN
I~ 1) MCPBA ‘'
- 67%
2) Me,SiCN,
ZnI2
Tetr Lett, 22, 4925 (1981)
CN
0

CICH,CN, NaOH

76%

P.T.C.

Bull Chem Soc Japan, 53, 1463 (1980)
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Section 367 Ether - 0lefin

Related methods: Protection of Ketones (Section 180A).

Hx Hx
cat. Cu(0Ac), \\
) \ - __.\\ 56%
2 0, MeOH Oe
SiFg
Tetr Lett, 21, 4105 (1980)
0 OR
(

MeO) ,PCHN,, |
v60%
©-BuOK, R-OH

R = t-Bu, allyl
Tetr Lett, 21, 2041 (1980)
Tetr Lett, 21, 5003 (1980)

1) Hg(OAc),, Et.N 0 o
o 08 e 3 IS
C=C-Bu 2) Lil, ether/Et3N

JACS, 104, 5842 (1982)

OMe NaBH OMe

4° hv
> 81%
DCNB, MeCN/HZO

Joc, 46, 788 (1981)
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OMe
Med __ OMe (CO) ghnSiMe,
- 95%
or Me351I, HMDS
Organometallics, 1, 1467 (1982)
Tetr Lett, 23, 323 (1982)
KOH, A
0Bu . 68%
N NS Z oy
6
JOC (USSR), 18, 395 (1982)
TMS
S
Me,SiT Otte
CH
+ — N 95
Ph
CHZC]Z
CH(OMe)2
l
Ph
Tetr Lett, 22, 745 (1981)
0 1) C]CH=CHCH2TMS 0
C A1CT
S NG §
2) NaBH4, MeOH 749,

3) NaOH

Tetr Lett, 21, 4369 (1980)
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COOEt ho
t————————
A

COOEt

Chem Ber, 114, 3725 (1981)

0,

A~ho~

OAC [Fe30(oc0R)6L3]‘EB

/M\ )
0 OAc ~70%

JACS, 104, 6450 (1982)

Section 368 Halide - Halide

Halocyclopropanations are found in Section 74 (Alkyls from Olefins).

F
O —— Q0 -
CFC]3

Joc, 46, 3917 (1981)
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SECTION 368

1) L‘ICH(TePh)2
2) Brz, NaBr
R-X

R-CHBY, 76-85%
R = 1° alkyl

Chem Lett, 1081 (1982)

IF

45%
2,
v

H

Tetr Lett, 21, 4543 (1980)

CH2C12

Amberlyst A-26 (IC]2 )
-> 75%
Cl

JCS Chem Comm, 1278 (1980)

Me0O0C Br
Me00C electrolysis
- ., 92%
Me00C NaBr, H2504, HZO/MeCN Me0OC ““By

JoC, 46, 3312 (1981)
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CH2C1I
Bu-CH=CH e BU-CH-CH,-CH 81%
2 ) 2 72
AIBN
I Cl
Bull Chem Soc Japan, 53, 770 (1980)
C1
0Ac
OAC £-Bu0C] N
7 R Cl
silica gel 42%
Chem Lett, 141 (1982)
Me,SiBr THoORe
Br—(CH2)3-?H 87%
0 Br
CHZOAC
Synthesis, 383 (1981)
Br
NH2
CuBrz, MeSCONO Br r
99%
CH3CN
CH3 CH3

Joc, 45, 2570 (1980)
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> 48%

Joc, 47, 4770 (1982)

Section 368 Halide - Ketone

1) LDA, Me,SiCl

3
2) CF OF F
. 745

)
3) H0

JACS, 102, 4845 (1980)

0
0
0 502C12
> 95%
S0,, MeCH
8]

2° C1

Joc, 46, 4486 (1981)

OTMS
Cl

CuC]2

58%

DMF

JoC, 45, 2022 (1980)
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0 o1
Cl Cl
0
el ¢ c1
c1 N
90%
HO EtOH HO
Synthesis, 1018 (1982)
(:\L Amberlyst A-26 [IX
0 (perbromide or IC1) 0
45% (X = C1)
90% (X = Br)
JCS Chem Comm, 1278 (1980)
Synthesis, 143 (1980)
)INS’>“NH2
0 an’ 1 ® 5 ® 0
Ph-C-CH z ’ !
3 - Ph-C—CH2Br 95%
or NC-CBr,-C-NH,
0
Indian J Chem, 178, 305 (1979)
Synthesis, 487 T1980)
0 0
I
I, Cu(0Ac)
2 Z 100%
AcOH

Synthesis, 312 (1981)
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OTMS Q
Pb (0AC)

1 I
87%
Nal, MeOH

Synthesis, 1021 (1982)

1
hv, 0
2 [::::];; 54%
FeC13, pyridine 0

JoC, 46, 509 (1981)

0
1) 12
> 60%
2) PCC I

Tetr Lett, 21, 4521 (1980)

' I
2) CrOg, H,50,
0 91%
0

Tetr Lett, 22, 1429 (1981)
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-Zéa, NH4Br

Br 83%

11
0 S5y

& :
]

(]

(3]

-

Joc, 45, 2731 (1980)

HOCI
75%
0
Cl
AN

Tetr Lett, 22, 5019 (1981)

Me0 OMe
Me0 OMe Brz, HBy Br

68%

(X
|

electrolysis

Synth Comm, 10, 821 (1980)

&

©
PhNMe Br 0 0
373 Br

89%
HOCHZCHZOH/THF

O:o

Synthesis, 309 (1982)
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PhSeBr

CH,C1,/pyridine Br

100%
or 1) Bry 2) EtgN

Tetr Lett, 22, 3301 (1981)
Joc, 47, 5088 (1982)

0 Me3SiI

95%

Tetr Lett, 21, 2639 (1980)

0 1) Me3SiC1, Et3N

2) CHZIZ’ EtZZn

3) FeCl

5> DMF C1 >80%

Org Syn, 59, 113 (1980)

CTCH..CN OH
OH 2 o @: 859
CH.C1
BC14, AICT, o2
C1CH,CH,CT 5

Joc, 46, 189 (1981)
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C14CBr, Pd(0Ac),
X .
3

0

Chem Lett, 1605 (1981)

Review: "Fluorine-Containing g-Diketones"

Russ Chem Rev, 50, 180 (1981)

Section 370 Halide - Nitrile

No additional examples.

Section 371 Halide - 0lefin

Cl Zn
F F / 80%
diglyme

CHBr /

Helv Chim Acta, 63, 1236 (1980)




512  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 371

c1 c1 —
\=—/ / 0\ 65

n=C.H, MgCl
n-Cafty il n-CgHy,  Cl
Tetr Lett, 22, 315 (1981)
H-C=C-CH, THS
. TiCl, BUCH=CH-C=CH, 72%
Cl
Bu-CHO

Tetr Lett, 22, 453 (1981)

0
~
0 E:]:O/Pm3 Pha

Ph-C-CH3 — ’,C=CH2 64%
Cl
Z Chem, 22, 126 (1982)
™S NaQMe
93%
Z MeOH
Br —
Br
By NaOMe
—_— BY‘ 74/@
MeOH —_—
T™MS

Synthesis, 999 (1981)
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513
®
Bu,N HBrS  Hx
LR L T 80%
CH,C1, Br

Synthesis, 805 (1980)

0 1) Br,CHLi CHBr
682
q 2) In, HOAc (:/E

Tetr Lett, 22, 3745 (1981)

CHO Ph3P=CHBr

e Ve PhM 723
Ph

Br

77% 1
Tetr Lett, 21, 4021 (1980)

1) catecholborane

2) Hy0 He
HCzC-(CHZ)SCOOMe - ’,C=CH(CH2)8COOM6
3) IC1, NaOAc I
70%
Synth Comm, 11, 247 (1981)
fle 1@ Me ,Ph
C 1) LiPhZCu
Fe*———%‘ E ~ 70%
| 2) 1 17 e
Me

Fe* = CpFe(CO)(PPh3) JACS, 102, 5923 (1980)
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SECTION 371

91%

0 €1
PPhBCT2 _ tj/

Can J Chem, 60, 210 (1982)

Ph Cl
SOZC]2
Ph-C=C-Me > p—— 85%
C1 HMe
Bull Chem Soc Japan, 54, 2843 (1981)
Amberlyst A-26
. Bu
Bu-C=CH (perbromide form) _ Sc=chBr 945,
Br
Synthesis, 143 (1980)
Bu SiMe 1) Br Bu 1
¢ 2 el 73
H Ct 2) NaOMe, MeOQH H Br
Bu\ /C1 1) Me3N->O Bu\ /BY‘ )
Seel - e=cZ 80
H B 2) Br H C1
N 2
3) NaOMe

Synthesis, 127 (1982)
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c1 :::]::><:c1
cl a 180°

N 1 51

Angew Chem Int Ed, 19, 138 (1980)

(€150 ,,/l\\,//C] 90%
OH Ik
/‘\/ =
7 Ph P

Joc, 46, 824 (1981)

1) LDA
Cl . W 814
NS 2) BuBr
1
J0C, 46, 1504 (1981)
Me
Mgl
ANV 2 >= CHCH,CH I 1007
~
o £,0, & .

JoC, 45, 2566 (1980)
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Section 372 Ketone - Ketone

Ph—CEC-CSH11

Ph-C=C-Ph

Ph-C=N~0

2 Ph-C-C1

0
PhI0 R //JL\Tr,, o .
Ph ’
RuC12L3 0
Helv Chim Acta, 64, 2531 (1981)
2 PhI(OCOCF3)2 9 9
Ph-C-C-Ph 82%
CHC]3/H20
Doklady Chem, 245, 140 (1979)
00
Ph-C-C-Ar ~60%
2) CF3C02H
CHZO, HZO
Tetr Lett, 21, 1747 (1980)
Sml 00

2 uou
Ph-C-C-Ph 78%

Tetr Lett, 22, 3959 (1981)



SECTION 372 KETONE - KETONE 517

Li

co 2y

€-C

M

HMPT/THF

~no
:(D
=
)

96%

JOC, 47, 4347 (1982)

NaQMe

0Ac 82%
EtCH

Ph

(]
o
o
g

Tetr Lett, 21, 3479 (1980)

1) Br,, Et,0
2 2 OH

2) NaOH, THF/H20

65%

<:>=o

Chem Lett, 779 (1980)

CH
OMe T1(0Ac)3 0 3
0Ac 71%
AcOH
0

Chem Lett, 305 (1980)

5
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0 0 0

/\)j\ el )I\/U\ 59%
N

£-BUOOH fix

HXx

Chem Lett, 257 (1980)

PdL4 0 0
62%
PhZPCHZCHZPPh2

JACS, 102, 2095 (1980)

(e
o

<::>—— CHZ-(acac)N1++
— 73%

Ph

Ph NO2

Synthesis, 467 (1982)

0

0TMS u
C-CN, TiCl

1) CH

3 4

~90%

2) H,0, oH

2

Tetr Lett, 22, 1171 (1981)
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0o 0
0TMS .
CHAC-C
3 65%
Sbe1,

Joc, 47, 5099 (1982)

o 0
™S
CH.COBF
34 - 55

Joc, 46, 3771 (1981)

0BEt, 0 0
1) CHgCN
N C.H CH 83%
c5H1{//L\1 2) 0" 5717 3
3 Et

Et

Synth Comm, 12, 189 (1982)
Ph-N-TMS

C1 Ph-N 0
- 93%
KF, crown ether, CH2C12

Tetr Lett, 23, 3073 (1982)
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N
3 CFZCF3
80%

BCS Japan, 55, 3345 (1982)

0 0

0 1) LiN(TMS), )J\)J\
e s

Ph
Ph CH3 00

2) Ph-C-P(OEt)

2
Chem Lett, 1087 (1981)

Ph-CHO M
+ ~ 50%

Py
DME
N2/
0 JCS Perkin I, 2566 (1981)
0
0 KHSO4
—_— ~50%
A
CH,OMe
2
OH 0

Chem Lett, 551 (1981)
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(e

CHyy |

FeCl

KETONE - KETONE 521

OH
Tetr Lett, 22, 3699 (1981)

33

PdC]Z, CuCl, O? 613
HZO/dioxane
61%

Chem Lett, 859 (1982)

DMF/THF

or 1) LDA 2) Cu(0Tf),

45-73%

Chem Pharm Bull, 28, 262 (1980)
Joc, 45, 5408 (1980)
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NMePh
Hc=c”
oN

[:::::1“ 0TMS

OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 372

0TMS 0
1) H,C=C-CH.C
2 2 82
0
2) (CO0H) ,, H,0
J0C, 46, 4631 (1981)
0
2) Mel
. 799
3) Hy0 0
Synthesis, 413 (1980)
CH
c=c? 3

2 1o,
61-70%
SnC]4 0 0

Org Syn, 60, 117 (1981)
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CH,-C-CH

Me

KETONE - KETONE 5
® 0
1) CH3CHO, Et,NH,Cl 0 O
CH3-C-CH2-CH-C-CH3
2) KF, 18-crown-6 6
3) CH3CH2NO2
4) KMnO,-silica ge!
JCS Chem Comm, 635 (1982)
0
CsF Me
Si(OEt)S
65%

JCS Chem Comm, 122 (1981)

H  t-Bu
\‘“
‘\
N OMe
0
o
ull
/ 7
N we” Xewy)5 oo
+
2) Hy0 595

75% ee
Tetr Lett, 23, 3711 (1982)

23

80%
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3 2) MK, TiCl,
* — By
CoHy - ~C=CH 3) H,0,
5111 -
5111 587

Chem Lett, 221 (1980)

0™\ 0
0 AgO OH
———————
’/, HNO3 ~
OMe
OMe
0
0
OMe

92%

Synth Comm, 10, 9 (1980)

(DPAH) ,Ag

2

- 52%

0
Chem Lett, 725 (1980)

Section 373 Ketone - Nitrile

0
t-BuNC
_ 84%
TiC14

CN

JACS, 104, 6449 (1982)
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1) LDA

2) PhCHZSCN

- CN 70%

o

0
Comptes Rendus, 291, 179 (1980)

CHO CH2=CHCN
O - O e
NaCN, DMF N 68%
N

Org Syn, 59, 53 (1980)

Section 374 Ketone - Qlefin

For the oxidation of allylic alcohols to olefinic ketones, see
Section 168 (Ketones from Alcohols and Phenols).

For the oxidation of allylic methylene groups (C=C—CH2 ~ C=C-C0),
see Section 170 (Ketones from Alkyls and Methylenes),

For the alkylation of olefinic ketones, see also Section 177
(Ketones from Ketones), and Section 74 (Alkyls from Olefins)
for conjugate alkylations.
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5 €o, LiCl
- 100%
[Rh{CO) C]]Z, THF
HgC1

Joc, 45, 3840 (1980)

C=0
Et
Ac,0

. 95%
ZnC1

JACS, 102, 3848 (1980)

0=C-CH

CH3COC1 739

EtAIC]

2

Joc, 47, 5393 (1982)

o NS

H,0 0
0 637%

Tetr Lett, 22, 5127 (1981)
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0 1) LDA
;] 2) EtBr 0
N —~  Ph-CH=CH-C-Et 78%

ph-CH=CH-CHoN 5! o0
4) Cu(0Ac)

L EtOH

Chem Lett, 1263 (1982)

LG

+ Br
Z, 82%

1)
2) 05
3) &

Tetr Lett, 23, 2105 (1982)

0 0
CHZOTS
DBN or DBU 959

JoC, 47, 4358 (1982)

> 83%

Tetr Lett, 22, 3043 (1981)
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0BR, PhSeCl _
CHy=C=CH-CH, o6

Synth Comm, 10, 667 (1980)

PhSeSePh
~80%
0 Ph10, 0
JCS Chem Comm, 1044 (1981)
CH.=——CH 0
CH3 1 2 | 2 CH
A\F Pd(0Ac),, PPh, PPh, 3
¢-0 .
0 CH4CN 857%

JACS, 104, 5844 (1982)
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0

HZN-C~NHN

Me

Q

Ph-CHO

PhCHZCHZCHO

CH
0
NaOH
72%
EtOH
Me Ph
Synthesis, 647 (1980)
0
Lil
— CH
ether PhCHZCH2 3
75%
JCS Chem Comm, 486 (1980)
0 0
273 9
7 63%

KETONE - OLEFIN 529

1) Pb{0Ac)
HOAc

4

©

2) “OH 0

Tetr Lett, 21, 651 (1980)

Synthesis, 60 (1982)
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0
0
(HCHO), CHy
S ® —> ~80-90%
CF,c00° MeNH.,Ph
3 2
Org Syn, 60, 88 (1981)
Ph,C0 Ph 0
1) Zn _C-CH
' Q-
2) u* H
BrCH,C=CH Ph
Synth Comm, 10, 637 (1980)
0 0
c-C) 2
2 1
569
snC1,

JOC, 45, 1046 (1980)

_COC]
1) MeyCeC 0

H
™S
2) SnC]4 N 70%
3) RhC13

JoC, 45, 3017 (1980)
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0
I EtC=CEt
Q Ft 894
I Ni(C0),
Et

JoC, 45, 5426 (1980)

CH3

7
0 Me,N-CH-CN

1) P50
275
[::::j;> — : :
ZnC12 2) K2C03

94%

0
Tetr Lett, 21, 1205 (1980)

C.H =
5™ 7 Hg (0Ac) Cshi 70%

7 \

Tetrahedron, 36, 189 (1980)
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coc)

H C-C-C"TMS
2 \~Me

CHO
Ph-CH-CH,

+

NN

C1
53%

Tetr Lett, 23, 4923 (1982)

0
TiC14
TMS 85%
CH2C12
JACS, 103, 1604 (1981)
0
H2504
74%
benzene
Ph CH

3

Joc, 45, 5399 (1980)
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Ph3P=C=C=NPh
0

COOH

0 Angew Chem Int Ed, 19, 822 (1980)

N MesSOH
| - 65%
P205
0

Tetr Lett, 22, 2459 (1981)

0TMS 0
. CH
1) BuLi, CHyCHCI, 3
66
2) EtyN

3) CH4CN, AgOAc

Synthesis, 289 and 291 (1981)

OAc
MeAT(0COCF )
= 37 [:::::[:::::22 65%
0

0TMS

Bull Chem Soc Japan, 53, 2050 (1980)
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Q

\ / =
\
\ /

CH(SOZPh)Z

(CH2)10
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1) ( N-H

0
2) MUK N
3) NaOAc, AcOH/H,0 ~30% overall
4} NaQOH

5) DDQ

Org Syn, 61, 129 (1983)

0
NaH, 125°
>~ 80%

Tetr Lett, 21, 2123 (1980)

1) KH, THF

2) NH,CI
90%

Tetr Lett, 22, 2471 (1981)

PhOZS SOZPh

1) 5% ()-Pd

2) Me,SO0, (COC])2 0

2
Et3N 60%

JACS, 104, 6112 (1982)
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0 0
CH3
CH, |
1—Bu2A1OPh
0 _ 65%
Hexane/THF . total

pyridine, A

(mixture of E and Z plus some
8,y=-isomer)

Bull Chem Soc Japan, 53, 1417 (1980)

0
0 1) BuMgBr, CuCl
2) MesOC1 d 76%
3) CaCO3, toluene Bu

Chem Lett, 1159 (1981)

0
\/:\/\
o’ Y 1) Br, LDA
90%
2) 5% HC1 - THF _
Ts Chem Lett, 165 (1982)
0
OH
C=CH Nafion-H CHy 844
H+

Synthesis, 473 (19871)
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PhSe SePh
NV 2) )\/,\

Br
3) HZOZ
H
~ 75%
0
Joc, ﬂZ; 1618 (1982)
0
OH 0
- Zn(0Ac)
0 2, - 78%
0
Gazz Chim Ital, 112, 1 (1982)
0
OMe 1) Na, NH
3 C-H
COOH 2) C7H15Br 715
~50%
+
3) H3O

Org Syn, 61, 55 (1983)
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0
0TMS
Hg(OAc)2
97%
PdC]Z-CuC]2
Tetr Lett, 21, 4283 (1980)
OTMS 0
1) PhSeCH,CHO
2 _ N 83%
S 2) MeS0,C] ~
Et N
JCS Chem Comm, 434 (1981)
0
CH4CH,CH,CN
1) Zn(Ag) //,\\v/Jl\~/,~\\
+ Z 80%
By 2) NH4C1, HZO
N
Tetr Lett, 22, 649 (1981)
Br
.
. O 2
Ph\/\/u\ DMF
0 N
0
i ‘\\./’”\\,,/1L~\,/"\~\
N
~60%

Chem Lett, 1483 (1979)
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OL1
Pd(dba), 0
+ 55%
dppe, THF
Ac0” :: JCS Chem Comm, 1159 (19871)
0TMS 0

- 71%

nl

2

Synth Comm, 11, 217 (1981)

1) Cp,ZrCIH
. 78%
+CECH
0 ~
2)[:::f9 , Ni(11)

+
3) H3O

JACS, 102, 1334 (1980)
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0
0 PdL,
96%

0
JACS, 102, 6381 (1980)
0o 0 0
/\/K M Pa(0Ac), /\/l\)J\
N 0 ~N
PPhy 100%
Tetr Lett, 21, 3199 (1980)
NO
P
1) AICT,, CH,CT, )
-+-
X +
2) T1C13, H
TMS///\\igj; 62
Chy
Tetr Lett, 22, 1115 (1981)
0 CH,

Me //JL\\ Me  C-CH,CH.,CH

™. CHyCH,CHy  PhoP=CH, > e
o7 % 7 N
/ /

J Chem Research(S), 248 {1982)
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Section 375 Nitrile - Nitrile

Ph CN

CN
Br

p
n e
Sl cN
- 92%
Me CN

Acta Chem Scand B, 34, 289 (1980)

Section 376 Nitrile - Olefin

Ph ~Br

Br

CHO

3-

[Co(CN) Ph CN

]
4 o ;
c=c_ 79%

KCN, H,0 H” H

2

JACS, 104, 1560 (1982)
o

o ///\\y//a\\.__//

NiBrZLZ-Zn—PPh3 85%

Chem Lett, 1565 (1982)

. CH=CHCN
Ph3S1CH2CN

- O/ 80%

JACS, 103, 5568 (1981)
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CHO 1) (TMS) ,C=C=N-ThS

BF3-Et20

NITRILE - OLEFIN

2) NaOH, MeOH

’//L\\V// CHO PhZS=NH
AN

541
=
CN
- ~ 60%
JCS Chem Comm, 56 (1982)
/K/CN
—_ AN 85%

1) TMSCN, ZnI2

Synthesis, 1005 (1980)

82%

2) POCT5, pyridine

PhCHzCN

+

Chem Lett, 1427 (1979)

Ph

52% NaOH/HZO

CHPh 71%

Ph-CHO

toluene/PEG

NC

Synthesis, 913 (1981)
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@
1) Me2N=CC12 __/U\
Me0,C 90%

CONH, 2) pyridine 2 CN

"

MeOZC

Synth Comm, 10, 479 (1980)

CHO

(ROJ,P=0 CH=CHCN

2,
SCHCN
> 97%
cl

JCS Perkin I, 2516 (1980)

CH,NMe

 x

0Ac
AN o
. PdLy oM g0y
0o 0 NaH R &,
A

Tetr Lett, 22, 2573 (1981)
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Section 377 Qlefin - Olefin
Bu-C=C-CH,A1BU,L1 Bu
o~ Br 2 3 C=C=CH 754
=C=CH, ;
~ A
JoC, 47, 3364 (1982)
Me
. CoHooMgCT Me _H
HC-C=CH 8 17 Seecc 61
! HS NCH
cl g7
Tetr Lett, 21, 5019 (1980)
Me Ph-ZnC]1 Me
Me~-C-CzC-H > > C=C=CHPh 80-95%
' PdL Me
Br 4
Tetr Lett, 22, 1451 (1981)
1) CHyLi
Ph
\ 2) Cul Bu\ Me
Bu-C=C-C-0H C=C=C 824
! 3) CH.Lj Me < N ph
CH, 3
4) P.T.C.
Joc, 45, 4536 (1980)
Lt Tk
\ BuBr
— 84%,

e

Bu

Synth Comm, 12, 739 (1982)
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CSH]T-CEC-CHZBr

+

HC=C

Ts

BU35”H= AIBN

CeH
77571 789,

Tetrahedron, 37, 1359 (1981)

Bu-CH=C=CHCH,COOK 97%

2

Tetr Lett, 22, 2375 (1981)

Me,C=C=CHPh 90%

Synthesis, 738 (1982)

//__\(\ph 100%

Tetr Lett, 22, 2675 (1981)
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"0 TiC14/LiATH, |

759
OH THF l

JACS, 104, 5807 (1982)

50% NaOH HC:CH—CH=CH2

HO

Ph
FI>-CH2CH=CH2
Ph
.+_
c
¢l

a
Tetr Lett, 21, 1375 (1980)

Q.

2
2 Bu-C=CH 2) NaOMe Bu
NN
3) CuBr-She, Bu
974

JOC, 45, 549 and 550 (1980)
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Bu B(Sia)

+ 4 . — 49%

NaOEt Bu

Br Hex Tetr Lett, 22, 127 (1981)

2) Me,CHCHO

2
3) KH
o
ANF
TMS
CaH
919

l 1) Bu3SnC1-BF3 \\—_-\\-_-
2) C9H19CHO — N\
3) KH

JCS Chem Comm, 1326 (1982)
MgBr
, 2% Ni(acac)
~ N NN N
2 PhSO2 THF

80%
Tetr Lett, 23, 2457 (1982)
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0 —
N ’//a\\J”A\\‘TMS /T \

o/ n-C-H

3)y -
+ ~60%
2) triethanolamine ‘\\\\\\
3) HZSO4

n-CHy g=CHO

n-Cofys
NN
Tetr Lett, 22, 2751 (1981)
Me Me
I C.H C.H
51 :>_—“\L__/; 1
— + — —_— —
\=/ Pl =
Et ZCU Et

70%

Tetr Lett, 23, 1591 (1982)

ZnI2 51

+ PdL

I Et Tetr Lett, 22, 959 (1981)



548

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 5  SECTION 377

0Ac

/ N\

Rev

iew:

1) BuLi
(::) oy RN
AR N 2) BuySNCH, I

_C=C \
\— SiMe CHyCT, /

N P coocHco
pCHyCCT 4 )
87%
2) Pdl,, Et,N

3
JACS, 102, 2841 (1980)

"Palladium-catalyzed Syntheses of Conjugated Dienes"

Pure and Appl Chem, 53, 2323 (1981)

73%

Tetr Lett, 23, 2205 (1982)

- CsH
5t BF 5-HOAC
80

Synth Comm, 12, 409 (1982)
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(CH, ) gOAC KHSO, 72%
M\
= (CH,) g0AC
50 2
2
Tetr Lett, 23, 3277 (1982)
Bu
2 BC1 -
. 3 MeCu N 729
Br \
NS

J0C, 45, 1640 (1980)

m./B\Y‘
I 4;~\/J/’§///§ y
DMF 639

Organometallics, 1, 259 (1982)
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Hx 0 1) Meli
AN Hx
\\ By \\\VC‘?\\v’/:§\

89%

Bull Chem Soc Japan, 53, 1471 (1980)

AR

Ph OAc

PdL4 /\/\/k
N =

Ph
THF 69%

Tetr Lett, 21, 2591, 2595, and 2599 (1980)

Br
N Bu

Cul

B

NS TNF

43%

+
SnBu
P
~N
CR2

Synth Comm, 12, 813 (1982)

<e 11®, Bu,p

Wm - NN T

JACS, 103, 1969 (1981)
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Tel"
— 86%
v

Jec, 47, 1641 (1982)

Chem Lett, 157 (1982)

vacuum pyrolysis
(/\/\//\X
X

30-87%

Br
OH
NbC]5
2 — 75%
NaATH
H
X
/
[
X
H

X = -CH,0H, -COOH, -COQOMe

2 JCS Chem Comm, 325 (1982)

0
RS MgBr l
1) AN
82%
2) Li

JoC, 46, 2721 (1981)
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Review: "The Synthesis of Leukotrienes: A New Class of Biolo-

gically Active Compounds Including SRS-A"

Chem Soc Rev, 11, 321 (1982)
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