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PREFACE

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

Compendium of Organic Synthetic Methods, Volume 4, presents the func-
tional group transformations and difunctional compound preparations of
1977, 1978, and 1979. 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 Harrisons’ request stated in Volume 2
of the Compendium: The synthetic literature would become more easily ac-
cessible 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 ac-
tual, isolated yields and detailed experimental conditions will save a great
deal of wasted effort on the part of other chemists hoping to apply the re-
ported reactions to their own synthetic problems.

! wish to express my gratitude to the many peopie who helped to bring this
book to completion: To Mrs. JoAnn Barley for her patience and dedication in
the typing of the camera-ready copy; to Roy Smith, James McKearin, and
Jon Lawson for proofreading the manuscript with great care and offering
hundreds of helpful suggestions; and to my wife Betsy for her patience and
moral support throughout the arduous preparation of this Compendium.

Leroy G. WADE, JR.
Fort Collins, Colorado
September, 1980



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 Acetyl

Am Amyl

Ar Aryl

9-BBN 9-borabicyclo[3.3.1]lnonane

Bu Butyl

Bz Benzyl

Cp Cyclopentadienyl

DBU 1,5-diazabicyclo[5.4.0]undecene-5
DCC Dicyclohexylcarbodiimide

DDQ 2,3-Dichloro-5,6-dicyanobenzoquinone
DEAD Diethyl azodicarboxylate

DIBAL (DIBAH) Diisobutylaluminum hydride
DMAD Dimethyl acetylenedicarboxylate
DME 1,2-Dimethoxyethane

DMF Dimethylformamide

DMSO Dimethyl sulfoxide

Et Ethy!

Hex Hexyl

HMPA, HMPT Hexamethylphosphoramide (hexamethylphosphoric triamide)
he Irradiation with light

L Triphenylphosphine ligand (if not specified)
LAH Lithium aluminum hydride

LDA Lithium diisopropylamide

MCPBA meta-Chloroperbenzoic acid

Me Methyl

MEM B-Methoxyethoxymethyl

Ms Methanesulfonyl

MVK Methyl viny! ketone

NBS N-bromosuccinimide

Ni Raney nickel

® Polymeric backbone

Ph Phenyl

PPA Polyphosphoric acid



PPE
Pr

Py, Pyr
Sia

Tf

TFA
TFAA
THF
THP
TMEDA
TMP
TMS
Ts

ABBREVIATIONS

Polyphosphate ester

Propyl

Pyridine

secondary-isoamyl
Trifluoromethane sulfonate
Trifluoroacetic acid
Trifluoroacetic anhydride
Tetrahydrofuran
Tetrahydropyranyl
Tetramethylethylenediamine
2,2,6,6-Tetramethylpiperidine
Trimethylsilyl
p-Toluenesulfonyl

Heat
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INDEX, DIFUNCTIONAL COMPOUNDS

Sections—heavy type
Pages—light type

(]
et
pe o9
300 i
340 @°
312 o
349 PAGO‘\
302 313 323 &
340 351 364 o
303 324 333 o
343 366 389 per®
315 325 342 o
352 367 402 p©
305 316 326 335 343 350 ;
344 354 367 389 403 408 «®
306 317 327 344 351 357
344 359 370 403 410 415 P
307 318 328 337 358 363 o
344 360 372 391 417 439 &
308 319 329 338 346 353 350 364 368 @
345 360 374 392 406 412 417 439 446 w®
309 320 330 339 354 360 365 369 372 °
345 361 375 392 412 420 440 448 465 e
310 331 340 355 361 370 373 o
347 381 394 413 429 456 474 o™
311 322 332 341 349 356 362 367 371 374 376 377
348 362 382 395 407 413 430 441 457 475 490 493

ot

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

xii



INTRODUCTION

Relationship between Volume 4 and Previous Volumes. Compendium
of Organic Synthetic Methods, Volume 4 presents over 1000 examples of
published methods for the preparation of monofunctional compounds, updat-
ing the 5000 in Volumes 1, 2, and 3. in addition, Volume 4 contains over 1000
additional examples of preparations of difunctional compounds and various
functional groups, updating these sections which were initially introduced in
Volume 2. The same systems of section and chapter numbering are used in
all four volumes.

Classification and Organization of Reactions Forming Monofunc-
tional Compounds. Examples of published chemical 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 sections 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 alilylic, vinylic, or acetylenic unsatura-
tion, which appears in both starting material and product, or increases or
decreases in the length of carbon chains; for example, the reactions t-BuOH
— t-BuCOOH, PhCH,0H — PhCOOH and PhCH=CHCH,OH —
PhCH=CHCOOH would all be considered as preparations of carboxylic
acids from aicohois. Entries in which conjugate reduction or alkylation of an
unsaturated ketone, aldehyde, ester, acid, or nitrile occurs have generally
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 which involve additions
across a double bond are found in section 74, Alkyls from Olefins.

Xiii



xiv INTRODUCTION

The following examples illustrate the application of the classification
scheme to some potentially confusing 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)

R,CH, — 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 (alkyls from olefins)
RCH=CHCN — RCH,CH,CN (alkyls from olefins)

Reactions are included even when full experimental details are lacking in
the given reference. In some cases the quoted reaction is a minor part of a
paper or may have been investigated from a purely mechanistic aspect.

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
acetylenes that form alcohols.

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



INTRODUCTION Xv

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.

Examples of the protection of acetylenes, carboxylic acids, alcohols,
phenols, 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 quite trivial reactions.
When a member of these groups is the desired product or starting material,
the other member should, of course, also be consulted in 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.

The references 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—Alcohol
RCH=CHOMe Ether—Olefin

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

How to Use the Book to Locate Examples of the Preparation of Di-
functional Compounds. The difunctional index on p. xii gives the section and
page corresponding to each difunctional product. Thus Section 327



xvi INTRODUCTION

(Alcohol—Ester) contains examples of the preparation of hydroxyesters;
Section 323 (Alcohol—Alcohol) contains examples of the preparation of di-
ols.

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 sections
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
RClI — 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 acid, ester; amine, amide; and carboxylic acid, amide can
be interconverted by quite trivial reactions. Compounds of the type
RCH(OACc)CH,OAc (Ester—Ester) would thus be of interest to anyone pre-
paring the diol RCH(OH)CH,OH (Alcohol—Alcohol).



Compendium of Organic Synthetic Methods, Volume 4
Edited by Leroy G. Wade, Jr.
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CHAPTER 1
PREPARATION OF ACETYLENES

Section 1 Acetylenes from Acetylenes

electrolysis
B+ 3 Ph-CzCH ~———aeee 3 OCEC-Ph

THF
3 70%
Chem Lett, 999 (1977)
i—Bu3A1
Ni (Mesa])2
+ —— 5 i-Bu-C=C-n-By 70%

n-Bu-C=CBr  Pentane

Tetr Lett, 2831 (1978)

C5H1 1 C=CZnC]

PdL4
+ —>  (gHy,cecC -—@— CN 93%
NC -@— Br

JOC 43, 358 (1978)



2

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 2

1) BuBr
LiCHZCEC-Li > BuCHZCECBu 30%
2) BuBr/HMPT

JCS Perkin I, 1218 (1979)

NaNH2
Bu-CEC-CHZCHZOH —> HCEC(CHZ)GOH 91%
H2N(CH2)3NH2
Rec Trav Chim 96, 160 (1977)
Me Me
PdC1,L
| Y 272 - | \::T\ 95%
A e
Me N I Cul, Et3N Me N C=C-Ph
+
Ph-C=CH

Chem Pharm Bull 26, 3843 (1978)

Section 2 Acetylenes from Carboxylic Acids

No additional examples



SECTION 4 ACETYLENES FROM ALDEHYDES

Section 3  Acetylenes from Alcohols

No additional examples

Section 4 Acetylenes from Aldehydes

n oA

Ar-CHO -» Ar-C=CH
2) A up to 90%

Ar = pyrrole, furan, azulene, etc.

Angew Int Ed 17, 609 (1978)

]
t-BuOK, (Me0),PCHN,
Ph-CH, CHO —>  Ph-CH,-C=CH 80%
THF

JOC 44, 4997 (1979)



4 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 7

[:::::l\/,SOZPh 02Ph
Na/Hg

N el

0

77%
Tetr Lett, 2625 (1978)

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 10 ACETYLENES FROM HALIDES 5

Section 8 Acetylenes from Esters

Y

i

1) BuLi,

COOMe
>——CH2-

2) C1P03Ph2, base
3) Na, NH

-Ph

O=NZO

> 54%

3
JACS 100, 4852 (1978)

Section 9  Acetylenes from Ethers

No examples

Section 10  Acetylenes from Halides

CSH]]CECZnCl

PdL4
4:7C5H]]CEC N 93%

Joc 43, 358 (1978)



6 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 12

1) BuLi
CH,CHC) Ph C=CH
Ph/v 2 2 ® /\/ ¢ 70%
2) H30
LiCHC]Z
CH,Br
R 2
Synthesis, 502 (1979)
BuLi
Et-CHZCF3 —_— Et-C=C-Bu 73%

Tetr Lett, 3103 (1978)

Section 11  Acetylenes from Hydrides

No examples

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

Section 12  Acetylenes from Ketones

; @ii@m

Ph—C-CHzEt — Ph-C=C-Et 50%
Et3N, CH2C12

Chem Lett, 481 (1979)



SECTION 14 ACETYLENES - FROM OLEFINS 7

0 Me ,SCHN, :

c ————>  Ph-C=(-Ph 80%
7N\ .
Ph”  Ph BuL i

JCS Perkin I, 869 (1977)

N-NO

)("\2/\/ el |
— I CEC_\/ 65%

pyr, reflux

JOC 44, 4116 (1979)

ﬂ 1) H2NNHTS
Ph-C-('IH—SMe —— Ph-C=C-Me 90%
Me 2) MeLi

Synthesis, 305 (1978)

Section 13  Acetylenes from Nitriles

No examples

Section 14  Acetylenes from Qlefins

1) LiA]H4, T1C14
454>\\,,/“\\r;;> > HCEC""‘\./’”\\V/"\‘T”
2) CH2=C=CHBF, CuCl 54%

Chem Lett, 789 (1978)




8 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 15A

Section 15  Acetylenes from Miscellaneous Compounds

No additional examples

Section 15A Protection of Acetylenes

Use of the Trimethylsilyl group to terminate polyeneynes of the
form -(CH=CH)n7CEC—TMS. Stable to Grignard reagents etc., but
removed by aqueous base.

Tetrahedron 34, 1037 (1978)
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CHAPTER 2

PREPARATION OF CARBOXYLIC ACIDS,
ACID HALIDES, AND ANHYDRIDES

Section 16  Carboxylic Acids from Acetylenes

KMnO4, H20
BuC=C-H > Bu-COOH 61%
CH2C12, Adogen

Synthesis, 462 (1978)

Section 17  Carboxylic Acids and Acid Halides from
Carboxylic Acids

Ph
Et // 7 5 H u 55%

7
CH,,0Me Hy0

96% ee

JOC 44, 2250 (1979)



10 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 17

modified Arndt-Eistert

NN coon > COOH

R-CHZCOOH
fatty acid

94%

Tetr Lett, 2667 (1979)

1)LDA,THF R-CH-COOH
2)02,HMPA H
Cr03,NaIO4
AcOH/HZO
R-CQOH 58%

Synth Comm 9, 63 (1979)

Review: "Synthesis of Aldehydes, Ketones, and Carboxylic Acids
from Lower Carbonyl Compounds by C-C Coupling Reactions™"

Synthesis, 633 (1979)

Carboxylic Acids may be alkylated and homologated via ketoacid,

ketoester and olefinic acid intermediates. See section 320

(Carboxylic Acid - Ketone), section 360 (Ester - Ketone) and
Section 322 (Carboxylic Acid - Olefin). Conjugate reductions of
unsaturated acids are listed in Section 74 (Alkyls from QOlefins).



SECTION 17 CARBOXYLIC ACIDS AND ACID HALIDES 11
FROM CARBOXYLIC ACIDS

K J
\
cl 8
R-COOH —m————> R-C-C1
Et3N
Tetr Lett, 3037 (1979)
Cl
M , M
eZC—CN e,
R-COOH —_— R-C-C1 100%
R = C13C, t-Bu, HCO, furan-2-yl, etc.

Chem Comm, 1180 (1979)

0 CF,CF,CF=0 0
¢ - ¢
R-C-0H > R-C-F 80-90%

Chem Lett, 483 (1977)

|0' polyethylene glycol ﬂ
Ph-C-C1 > Ph-C-F 98%
KF, CHCN
Chem Lett, 283 (1978)
Review: "Activation and Protection of the Carboxyl Group"

Chem & Ind, 610 (1979)



COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 18

Section 18 Carboxylic Acids from Alcohols

CHZOH COOH

K, (Ru0,)
24 > 86

persulfate

JCS Chem Comm, 58 (1979)

electrolysis
Pr-CHZOH » Pr-COOH 92%
Ni(OH)zanode
Synthesis, 513 (1979)
H20H O0H
Bu,NMnO
u,NMn
a4 — 98
pyridine

JCS Chem Comm, 253 (1978)



SECTION 19  CARBOXYLIC ACIDS AND ACID HALIDES FROM ALDEHYDES 13

Section 19  Carboxylic Acids and Acid Halides from Aldehydes

0
]
1)NaH, (Et0) ,PCH(CN)0-t-Bu
C.H,,CHO » (C_.H..,CH,COOH 95%
613 2)ZnC1, ,Ac,0 61372
3) OH
JACS 99, 182 (1977)
® o
BzEt3NMn04
n-C.H,,CHO > C.H.,COOH 89%
- 5N 511
CH,C1
272
Monatsh Chem 110, 1471 (1979)
CHO 00H
®6
Bu ,NMnO
a4 99%
Cl Cl
JCS Chem Comm, 253 (1978)
CHO 00H

Nickel peroxide
> 96%

H20,Na0H

NO NO,

Chem Pharm Bull 26, 299 (1978)



14 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 19

_ 1)NBS
C Hy amC —— > C.Hy,-COOH 60%
6713 I 2)2n/2nC1,, 6713

H

Joc 43, 3417 (1978)

: % Br
CHO NBS -
r—————— >82%
hy

(converted to ester)

Tetr Lett, 3809 (1979)

|
PhCHO Ph-C-C1
FeC]3
+ — + ~80%
PhCC]3 PhCHC]2

J Gen Chem (USSR) 47, 1531 (1977)

Related methods: Carboxylic Acids from Ketones (Section 27).
Also via: Esters - Section 109.



SECTION 23 CARBOXYLIC ACIDS AND ACID HALIDES FROM ESTERS

Section 20 carboxylic Acids from Alkyls

No additional examples

Section 21 Carboxylic Acids from Amides

No additional examples

Section 22 Carboxylic Acids from Amines

No additional examples

Section 23 Carboxylic Acids and Acid Halides from Esters

1)Me3S1I,CC14 -

RCOOH + R'I

2) H20

R = alkyl, aryl, heterocyclic
R' = Me, Et

JACS 99, 968 (1977)

15

80-95%



16 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 23

CO0Me COOH
1)C181Me3, Nal
> 86%
2) H20
JCS Chem Comm, 874 (1978)
'l C1SiMe,
Me3C-£-OMe - Me3C—C00H 79%
Nal
J0C 44, 1247 (1979)
1)Me35181Me3/12
PhCH,-COCEt -»  PhCH,COOH 95%
2 2
2) H,0
Angew Int Ed 18, 612 (1979)
Bz-CO,et 122753 gz_coon 967
Synthesis, 417 (1977)
EtSH
Ph-C0OMe ———on— = Ph-COOH 947
A]Br3

Tetr Lett, 5211 (1978)



SECTION 23  CARBOXYLIC ACIDS AND ACID HALIDES FROM ESTERS 17
00Me 00H
Na0,, ,Me. SO
2’ 2 > 97%
COOMe COOH
J0C 44, 4727 (1979)
0
| 2 t-BuOK, 1 H,0 i o
ph-L_ove 2 >  Ph-C-0 100%
+ Med:>
Joc 42, 918 (1977)
g Me,,CuL 1 g
R-C-0-CH,,CH=CH, > R-C-OLi 75-85%
R = alkyl, aryl
Synth Comm 8, 15 (1978)
0
H 1)Hg(OAc)2
R-C-OCH, CH=CHPh —>  R-COOH ~90%
2)KSCN

Tetr Lett, 2081 (1977)



18 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 24

NaSePh

-> 100%

/ ’
/" COOMe ! coog

Tetr Lett, 4365 (1977)

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

e (coc1), i
CH3(CH2)5C02?1-_;BU _BEF_——” CHB(CH2)5C~C1 92%
Me

JOC 43, 3972 (1978)

Section 24 Carboxylic Acids from Ethers

No additional examples



SECTION 26 CARBOXYLIC ACIDS FROM HYDRIDES 19

Section 25 Carboxylic Acids and Acid Halides from Alkyl Halides

\
CC13 c-C1
(Me3S1)20
> 849
1 Cl

JCS Chem Comm, 808 (1977)

Also via: Esters - Section 115

Section 26 Carboxylic Acids from Hydrides

O0H
- 90%

COOH

3 1)LDA,THF

COOH 2)(Me0)2C0

OMe OMe

Synthesis, 245 (1977)
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SECTION 27 Carboxylic Acids from Ketones

0 0 COOH

]
1) NaH, (EtO)ZPCH(CN)O-E;Bu

.
'

2) InCl,, Ac20

2
3) Oon

JACS 99, 182 (1977)

SECTION 28

~70%

Review: "Synthesis of Aldehydes, Ketones, and Carboxylic Acids
from Lower Carbonyl Compounds by C-C Coupling Reactions"

Synthesis, 633 (1979)

Also via: Esters - Section 117.

Section 28 Carboxylic Acids from Nitriles

No additional examples
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Section 29 Carboxylic Acids from Olefins

KMn04,H0Ac
C8H17-CH=CH2 — 68H17-COOH 94%
H20
Joc 42, 3749 (1977)
1) O3
g;C6H]3CH=CH2 g;C6H13COOH 81%

2) H2/Pd, CaC03, Pb0

J0C (USSR) 14, 48 (1978)

1) 0 COOH
3 s 989
2) H2, Lindlar COOH

Bull Akad USSR Chem 25, 1790 (1977)

0 Br
2)Nal0, ,NaHCO, A COOH
> 77%
HO 3) ChygliHy, A
4) KOH, Hy0

Helv Chim Acta 61, 2286 (1978)
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Section 30 Carboxylic Acids from Miscellaneous Compounds

%i
1) PhOCHCOOL 3
2) NaOH, H,0,
Bu,B > Bu-CH,COOH 100%
) h P
Tetr Lett, 2891 (1978)
™\ _o % pp 1) BuMgr, Bu g
Ph . ,/»L\\J,/"-.
_ I NiC1,THE ph % OH
o N7 2) H3§9 92
€ 99%ee
BCS Japan 51, 3368 (1978)
Section 30A Protection of Carboxylic Acids
1) KOH
2) ClCHZSMe, Nal, 18-crown-6 0
0
R-COOH > R-~C-OCH,SMe
1) NH,MoO,, H,0,
} NaOH

or CHyl
Tetr Lett, 731 (1978)
Tetr Lett, 689 (1979)
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MeZSCI2

) |
RCOOQEt3NH — R-(!-OCHZSCH3 "85%

Synth Comm 9, 267 (1979)

1) BanCHzCOOEt 88%

i
COOH > C
/Y > /\( \OCHZOCH3
2) H,C(0Me)
2 2 B

Br

Synthesis, 567 (1977)

CH, CHySCHy
CHy CHpSCHy TSOH, C1,C-CH,0H ®
H2N-CH-COOH > H3N-CH- -0CH20C13
CC14, azeotropic dist. Cst
60%
Synthesis, 24 (1979)
PhCHZCHZCOOH DEPC ﬂ
+ -_ PhCH2CH2C-SEt 85%
E£SH Et3N, DMF

Chem Pharm Bull 25, 2423 (1977)
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Ph DMPADC ,Et N ?P“
MeCH-COOH — ] 100%
EtSH ,DME Me-CH-C-SEt
Synth Comm 9, 91 (1979)
i
1) Ph2P01 . Et3N
Z-gy1-0H » /-gly-SPh 98%

2) PhSH
Synth Comm 7, 251 (1977)
1,4-cyclohexadiene/Pd-C removes benzyl ester protecting groups.
JOoC 43, 4194 (1978)

i Al1CT 3
R-C-0Bz ——— R-COOH

PhOCH.

Tetr Lett, 2793 (1979)



SECTION 30A PROTECTION OF CARBOXYLIC ACIDS

A

Pd/C

peptide - Bzl peptide-QH

JCS perkin I, 490 (1977)

ﬂ NaZS
R-C-O-CH2—©‘NO2 ———mp  R-COOH
THF

R = Azetidinone

J0C 43, 1243 (1978)

ﬂ NaHSe

R-C-0CH, CH, X rcod®
or 1) Me3SnL1'
2) Bu4NF
X =Cl, Br
Synth Comm 8, 301 and 359 (1978)
ﬂ 1) Nal, DMF

peptide-C-0-CH,-CH,Br » peptide-COOH

2 72
2} In

Chem Ber 112, 2145 (1979)

25
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Use of the p-methoxyphenacyl acid protecting group in gibberellin
synthesis. Stable to Koenigs-Knorr conditions, MnO2 oxidation, etc.

Removed by photolysis in ethanol or by Zn/HOAc.
Tetrahedron 34, 345 (1978)
1) tetramethylguanidine,
CH3COCH2COOEt, DMF

H-Phe-0H — H-Phe-ONbz1-HC1
2) Nbzl1-Br

88%
3) HC1, MeOH

Aust J Chem 31, 1865 (1978)
0

NCH,Br

Z-Phe-0H

4

Z—Phe-OCHZ-N

KF
0

77%

Synth Comm 8, 515 (1978)

Use of immobilized carboxypeptidase Y (at pH 8.5) to remove ethyl
ester blocking groups in peptide synthesis,

JACS 101, 3394 (1979)
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0
Use of Mag esters ﬂ
in peptide synthesis: 0-C-R
0

Prepared using Maq-OH and DCC; removed by sodium dithionite,
photolysis, or polymer-bound 9,10-dihydroxyanthracene. Soluble
in organic solvents, and UV-active allowing facile detection on
TLC.

Tetr Lett, 1031 (1977)

Review: "Activation and Protection of the Carboxyl Group"

Chem & Ind, 610 (1979)

Review: "Protecting Groups in Peptide Synthesis"
Chem & Ind, 617 (1979)

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

2
\"/ —"Y\/ .
hv

JACS 99, 5192 (1977)

OH  69%

Section 32 Alcohols from Carboxylic Acids and Acid Halides

s NaBH
Cohyg-COOH ——> CHy,=C-S

4
91

_— C9H]9CH20H 98%
N

JCS Chem Comm, 330 (1978)

0
|0| NaBH4
-C-0- — -
CH3(CH2)]4 C-0-N CH3(CH2)]4 CH20H

0
Chem Lett, 981 {1979)

28



SECTION 34 ALCOHOLS FROM ALDEHYDES 29

! D NaBH,-R1,0, Q
Me0-CCHCH,CC1 22 MeO-C-CH,,CH

9 2CHZOH 80%

Synthesis, 912 (1979)

Also via: Esters (Section 38)

Section 33 Alcohols from Alcohols

No additional examples

Section 34  Alcohols from Aldehydes

Na23204
ﬂ-CSHH-CHO ——— n-CSHHCHZOH 63%
HZO/dioxane
Synthesis, 246 (1977)
o cbropercl OH 849
n-C,H,,CH e 11-C,H, ~CH A
-9 alumina = 91972

J0C 42, 1202 (1977)
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CHO CHZOH

NaH/t-AmONa

Py
. o

Ni(OAc)Z, MgBr,

JoC 43, 4804 (1978)

Bu,SnH
CH,(CH,) .CH0 ~—————— CH.(CH. ) CH,OH
3 2e silica gel e
JOC 43, 3977 (1978)
CpZZr(C])BH4
CHy(CH,),CHO > CHy(CH, ) g-OH
Tetr Lett, 4985 (1978)
NaBH4/A]203
Ph-CH,CH,CH0 e PhCH..CH.,CH..0H
272 ether 2r2rz

Synthesis, 891 (1978)

SECTION 34

98%

90%

90%

87%
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CHO CH20H

BH3-SMe2 / 82%
/""" B fr—
Ph Ph
Joc 43, 1829 (1978)
9-BBN ¢ pyridine
CSH]]-CHO > 65H11-CH20H 100%
JOC 42, 4169 (1977)
(HA]N-i-Pr)6
C6H]3CHO - C6H]3CH20H 98%
7 Chem 17, 18 (1977)
MgH2
Ph-CHO — Ph-CH20H 100%
JoC 43, 1557 (1978)
HZ,CO
PhCH=CHCHO —_— PhCH=€H-CH20H 83%
RhC13

BCS Japan 50, 2148 (1977)
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9-BBN
Ph~CH=CH-CHO —_——— Ph—CH=CH-CH20H 86%
JOC 42, 1197 {1977)
CHO CHZOH
H2,RuC12(PPh3)3 N 100%
1 C1
Chem Lett, 1085 (1977)
Ha
C6H13-CH0 ->- CGH]3CH20H 88%
RuC12(CO)2L2
J Organometal Chem 145, 189 (1978)
Hy
R-CHO > R-CHZOH
Ir‘H3L3,H0Ac

Ketones are not reduced.

J Organometal Chem 129, C43 (1977)
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Aldehydes are selectively reduced in the presence of ketones by

L1‘BH4 on molecular seives.

Joc 44, 3969 (1979)

\

8 C - D

Ph-C-D > Ph®™ \ 82%
H

88%ee

JACS 99, 5211 (1977)

H
1)3-pinany1-9-BBN
R-CDO > R-(I:~<D v80%
2 YHOCH, CHNH H
2rzre 58-86%e
R = alkyl, aryl, allyl
JACS 101, 2352 (1979)
BuMnl
- ——l.
Bu-~-CHO sSeTtons BuZCHOH 89%

Tetr Lett, 3383 (1977)
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OOy

N 7
/m\
@@ 0 OEt H L OH
W 4
T
Ph-CDO > v’ o 75%
82%ee
JACS 101, 3129 (1979)
CH,CH,
1)CH,=CHCH,B(C,Hg), 3
CHyCH,,CHO >
2) triethanolamine l
OH
Bull Acad USSR Chem 27, 1663
(1979)
0
/
=/ :
— 0
R-CHO > <92%
R N
Me

R = alkyl, Ph

Angew Int Ed 18, 306 (1979)
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OH

Bu3Sn///\\<5’; /,l\\v//ﬂ\\\
Ar-CHO Ar N ~90%

BF -Et20, CH,C1

3 272

Ar = Subst. Ph, furyl, thiophenyl, etc.

Chem Lett, 919 (1979)

Sve

N H . OH
IH H \/ 7
2 BuLi + i-PrcHo__ s 0 /5 4
© Bu  i-Pr
56%ee
Chem Lett, 219 (1978)
$ OH
- * o
PhCHO + Bu2Mg CH3 0L1’> Ph Bu 94%
88%ee

Chem Lett, 601 (1978)
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CHO
HO

Related methods:

OH
Me,Sn, ,hv
8 '3 » q 59%
benzene OH
Tetr Lett, 2847 (1978)

Alcohols from Ketones (Section 42)

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

i
1-Bu-C-NMe,

LiEt ;BH
>  t-Bu-CH
THF

OH 95%

2

Synthesis, 635 (1977)



SECTION 37 ALCOHOLS AND PHENOLS FROM AMINES 37

M NaBH,
Ph-C-l‘iMe ——— PhCH20H 847%
NO glyme

JOoc 44, 860 (1979)

Section 37 Alcohols and Phenols from Amines

H
M L 68
2)Zn AcOH

JCS Perkin I, 1114 (1977)

@ OH
2
Cu,0
—— 93
Cu ,H20
CHy CHy

Joc 42, 2053 (1977)
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Section 38 Alcohols and Phenols from Esters

0
0 [::::]:: >B-H
',rN\\,/u\\ 0

- /\/\
OEt OH 71%
THF
Joc 42, 512 (1977)
BH30H°
Ph-COOEt _— PhCHZOH 89%
JocC 42, 3963 (1977)
CH20H
COOMEM
LiEt3BH >
I H* 90%

Tetr Lett, 4705 (1979)



SECTION 39 ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 39

Q L
| 1
R-0-C-R' —— > ROM 71-97%
NH

J0C 44, 2810 (1979)

CH,0Ac CH,0Ac

NaBH
4 > 87%

DME
0Ac OH
OMe OMe

Benzyl esters, benzoates, and cinnamates are unaffected.

JOC 43, 155 (1978)

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

Section 39 Alcohols and Phenols from Ethers and Epoxides

3 > 90%

Joc 44, 1247 (1979)
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CGHI]'OMe

Ph-0Me

1)Me351I
— C.H,,0H 95%

2,PhS1Me3

6 11
2) H,0

Joc 42, 3761 (1977)

A]Br3
> 98%
EtSH
OH

AlBr3 OH
— 78%
EtSH OH

Chem Lett, 97 (1979)

—»  Ph-CH 90%

Synthesis, 417 (1977)
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OMe OH
CN N
NaCN
—_ 79%
DMSO

Tetr Lett, 5183 (1978)

BBr3
Ar-0Et > Ar-0OH 64-91%
CH2C12

Synth Comm 9, 407 (1979)

cyclohexene /J:::i
A1c13,Pd/C 8

/
Ph-CH2 cholestanol
Synthesis, 825 (1978)
1) Me3SiC1, Nal PhOH
Ph-0-CH,Ph > + 81%
2) H20 PhCHZI

JCS Chem Comm, 874 (1978)
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electrochemical oxidation

-CoH

87 Br N
3 > 68H170H 95%
Me MeCN/CHZC] 5
Angew Int Ed 17. 673 (1978)
Ar3ﬁ${ NaHCO3
R-O-CHZPh > ROH
CH,CN
X 3

Ar=8_@_ X =BrorH

Angew Int Ed 18, 801 and 802
(1979)

Additional examples of ether cleavages may be found in Section 45A
(Protection of Alcohols and Phenols).

NO OH

2
NaBH 4 ., 60

sugar 0 EtOH

Can J Chem 56, 1177 (1978)
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_-OH
0 2 — 60%

Bu,,CuLi

Bu

Tetr Lett, 3407 (1977)

~

CH

2
CH, MgBr
—> 86%
Cu (I) 7,
OH
Tetr Lett, 1503 (1979)
:><:A:::> ~
MgCl
OH
— 85%
10% Cul

Tetr Lett, 4069 (1978)
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Section 40 Alcohols and Phenols from Halides

>(\/ 1) Mg, THF >(\/
2) MOOS’ pyr, HMPA 70%

Br OH
Also works with aromatic halides.
Aust J Chem 31, 2091 (1978)
1) Mg, THF

Ph-Br - Ph-0OH 89%
2) M004, Pyr, HMPA

Joc 42, 1479 (1977)

Oln :
/ Li
1 arc’ i
\O/CHCH3
(l)H
Bu-I —> Bu-CHCH, 38%
2) LiATH,

JocC 43, 4255 (1978)



SECTION 40 ALCOHOLS AND PHENOLS FROM HALIDES 45

1) NaH, CH,(COSEt),

BzCl > BzCH,CH,OH 45%
2) Raney Ni
Can J Chem 57, 2522 (1979)
0
Br PhCHO, Et2A1C1-Zn ~ CH(OH)Ph
CuBr, THF 100%

JACS 99, 7705 (1977)

OH
1) PhCHZMgC1

3) H20

Et :
Tetr Lett, 5179 (1978)
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1) Bu,CuLi

2
— 96%

2) Mel

JACS 99, 5816 (1977)

Section 41 Alcohols and Phenols from Hydrides

02N—©— C-00H OH
CHC]3

Angew Int Ed 18, 407 (1979)

6 6
Et
BzEt3N Mn04 Et

1

- . [}

Ph-C-H > Ph-C-OH 26%
l&e HOAc I

Me

Angew Int Ed 18, 68 and 69 (1979)

Review: "Superacid-Catalyzed Oxygenation of Alkanes"

Angew Int Ed 17, 909 (1978)



SECTION 41 ALCOHOLS AND PHENOLS FROM HYDRIDES 47

Il
H,0,, Fe
Ph-H 22 >  Ph-OH 64
electrocatalysis

Chem Ber 110, 3561 (1977)

0

::] SeO2 0

0 — _:] 42%
pyridine 0

HOCH2

Synthesis, 215 (1978)

o Benzeneselenenic o 9
anhydride
0 >
«/ PhCH, 0
0 Me <:” .
0Ac 0 M DA 80%

Chem Lett, 763 (1979)
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Ph 1) LDA Ho b

i

2) M005, Pyr, HMPA 70%

"/A\\v”’\\vf//\\\g———oMe same conditions _
g OH

/\/\/I\E—OMe 744

J0C 43, 188 (1978)

Section 42 Alcohols from Ketones
0
COOMe
CeC]3
—
CHO NaBH,
H

CO0Me
CHO 75%

JACS 101, 5848 (1979)
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Nag%o%a 80%

H 0/d1oxane

Synthesis, 246 (1977)

2-propanol

. g any
alumina
0 HO

Joc 42, 1202 (1977)

NaH, t-AmONa

> 90%
N1'(0Ac)2

JOC 43, 4804 (1978)
Tetr Lett, 1069 (1977)

0 OH

BH30H9
. 86%

Joc 42, 3963 (1977)
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1]
n-CgHy3-C-Me

L

H
H-Me 90%

0
4> Mp03 |
n-Cghy3-C

NaBH

Yy

ether

Synthesis, 891 (1978)

OH
(HAIN-1-Pr) ¢
> 95%
Z Chem 17, 18 (1977)
OH
Cp,Zr(CT1)BH
PRZr(CIIBH, 90%

Tetr Lett, 4985 (1978)

Bu,SnH o Fr[::
silica gel
9 HO 89%

Joc 43, 3977 (1978)
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OH
CH CH

2, NaOH

MeOH, [Rh(Bipy), ]e >90%

Can be accomplished in the presence of olefins.

J Organometal Chem 157, 345(1978)

1 _N\‘\?“
_BU\3R
“/r 93%
98%

BCS Japan 5], 2664 (1978)

0
MeM90261PrCH N\
Me
Me Me

89%

JOC 43, 4094 (1978)
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Hy, Rh

HCT, i-PrOH 99%

]

CMe
CMe3

Chem Lett, 963 (1977)

0 H
OH
MgH, W‘
———
H
H

76%
Joc 43, 1564 (1978)

CH

Li (HB-IPC-9-BBN) OH

b
—p

THF, -78°
99%

Joc 42, 2534 (1977)
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0% @@ 0

P
THPO' OTHP

Ay
H OH
99%ee

[e]

JACS 101, 3129 (1979)

JACS 101, 5843 (1979)

0
0—-(
(]

XH,

[}
4

’I
OH 0

Joc 44, 1363 (1979)
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0 . OH
lcl L1A1H4 . *E:H 979
ph”” CHve, ph” N CHie,
--H
N 89%ee
CH,NHAr
Heterocycles 12, 499 (1979)
g LiATH, O
Ph-C-CH, > Ph-CH-CH, 93%
--H (S) 92%ee
N
H o CH NHPh
Chem Lett, 783 (1977)
--H
LiATH,’ e W on
0 Ho e N 434
Ph-C-CH > C
3 yd
o * N

3
92%ee

BCS Japan 51, 1869 (1978)
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Cla
Ph-C-CH COONa R Ph-C-CH 92%
*

3 > 3
THF
32%ee
Chem Pharm Bull 27, 1479 (1979)
0 Hy» CPPM-Rh OH
CH,,-C-COOEt —  CH,-CH-COOEt 99%
3 37
65%ee
Ph,P.
CPPM =
' CH,PPh,
C00C, 5,5
Tetr Lett, 3735 (1977)
0 H.  OH
i Mg(C10,).,, MeCN N/
pn” ookt L = pn” “cooEt
chiral 1,4-dihydropyridine
crown ether 61%
86%ee

JACS 101, 2759 (1979)
JACs 101, 7036 (1979)
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D

OH

" oL—NpPhSiH2
Me-C-COOPr > Me-éH-coopr 90%
(-) pIOP *
85%ee
Jo¢ 42, 1671 (1977)
0 OH
9-BBN - 85%

Joc 42, 1197 (1977)

0 0
Qt?ﬁ (HA]N-i—PY‘)G ‘Qgﬁ
0 9
HO 46%

Tetr Lett, 2369 (1977)




SECTION 42

NaBH

ALCOHOLS FROM KETONES 57

OH

— 100%

CeCl

JACS 100, 2226 (1978)

The catalyst Rh(bipyf? selectively hydrogenates ketones to
alcohols in the presence of olefins.

J Organometal Chem 140, 63 (1977)

0 OH
1 1) (Et0),P i
Me-C-COOQH » Me-CH-COOH 944
2) NaOH
Joc 42, 2797 (1977)
BuMnI
Et2C=0 » Bu(Et)ZC—OH 86%
acetone

Tetr Lett, 3383 (1977)
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Cl

¢l Cl c1
0 ’
f o HO,
\()lj
1) W
> 81%
+
2) H30
JACS 99, 5317 (1977)
Me ,OH
’,,~\\v//~\\’/ii\\ electroreduction ‘
- Me 98%
/

MeOH/dioxane

JACS 100, 545 (1978)
Review: "Stereochemistry and Mechanismof Ketone Reductions by
Hydride Reagents"

Tetrahedron 35, 449 (1979)

Related methods: Alcohols from Aldehydes (Section 34)

Section 43 Alcohols and Phenols from Nitriles

No additional examples
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Section 44  Alcohols from Qlefins

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

1) CIBH, She,

NN > ‘\\//"\\//’\\] 99%
2) H202, NaOH

OH

Joc 42, 2533 (1977)

\\1;§> 1) $nCl,, NaBH,
L, ‘\~T/"bH 583
Ph

Ph 2) H,0

JCS Chem Comm, 796 (1979)

OH

1) Diisopinocamphylborane
/\/ > /*\/ 72%
2) H,0,, oH

272°

98%ee

Israel J Chem 15, 12 (1977)
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Ph
\
Ph \
N Hy HO CH 90%
F e ’
Ed (-) DIOP-PLC1,/SnCl,, £t

37%ee

Israel J Chem 15, 221 (1977)

1) LiEtsBH
2) CH3SO3H

Ph-CH=CH, > Ph-CH-CH, 90%
3) NaOH, H,0, "

JOC 42, 1482 (1977)

1. L1A1H4,Cp2Ti(A1H3)2

2. 0,,HCT
O—CH=CH2 > @—CHZCHZOH
86%

Chem Lett, 1117 (1977)
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1) LiATH(OMe),

C0, THF
((:» . <O>-o s
3 2) HC 2

3) H202,Na0H

Synthesis, 676 (1978)

A

> 1 ) hv o 69%
A B-—<j< >
Q§T/\~" , 2) CHCOH

3) NaOH, H,0,

7

JACS 99, 5192 (1977)

2) HgCl, . OH
> &(CsHls)z
3) H,0,/NaOH

. 85%

Tetr Lett, 1895 (1979)
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1) (Cghty,) 4B, HoCl,

272

JCS Perkin I. 1172 (1977)

Ph

Ph
OH
S 1) BZHS .
Me0Q 2) H.0 ,ch > MeO
0”0 272 0

30%

Comptes Rendus 289, 227 (1979)

1) CH3MgI
- 61%

2) CH3CH0

CHOH
/

CH3

Bull Acad USSR Chem 27, 1364
(1979)



Section 45A PROTECTION OF ALCOHOLS AND PHENOLS 63

Section 45 Alcohols from Miscellaneous Compounds

No additional examples

For conversions of boranes to alcohols, see Section 44

Section 45A Protection of Alcohols and Phenols

0
R-OH > p—¢” O
TsOH*pyridine

This catalyst is milder than most others, and is useful with
acid-sensitive alcohols.

Joc 42, 3772 (1977)

, Amberiyst H-15

0 OR
> \_/ (J/

CH30H >90%

Amberlyst H-15

Synthesis, 618 (1979)



64 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTIGON 45A

. | | I
R-OH 07 0-CCHyPh
07 “or
@
H,0
or Me(OH

Rec Trav Chim 98, 371 (1979)

acid-washed Dowex resin
R-0-THP —»  R-OH >97%
MeOH

Synth Comm 9, 271 (1979)

SN

CHPh,, TsOH

HgC]2

Joc 43, 3548 (1978)



SECTION 45A

OH

PROTECTION OF ALCOHOLS AND PHENOLS

1)coc1 oHe

L.

OH

CH,0Ac

OAc
OMe

—

2) CH2N

2
3) NaOH OH
Can J Chem 55, 3351 (1977)
CH20Ac
NaBH4
DME OH
OMe

Benzyl esters, benzoates, and cinnamates are unaffected.

Joc 43, 155 (1978)

1) AgC10,, collidine
> R-OH

2) morpholine

JCS Chem Comm, 987 (1979)

65

74%

87%



66 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 45A

NO2 10% pd/C
— R-OH
@ cyclohexene
(HatHaGOR  or NaH,po),
0

Tetr Lett, 555 (1979)

T

0
R-OH R-O-P-O/\

Na2CO3

HZO’ dioxane

Tetr Lett, 1571 (1977)

Me3SiI

Boc-val-Tyr(Bz1):-0Me —————> Boc-Val-Tyr-0OMe 4100%

JCS Chem Comm, 495 (1979)



SECTION 45A PROTECTION OF ALCOHOLS AND PHENQOLS 67

Me3COCH c1, Et3N

R-OH Me3C0CH20R

TFA, H 0

JOC 43, 3964 (1978)

MeZSO + Me3S1'C]

]

R-OH R-O-CHZ-O-R

JOC 44, 3727 (1979)

1) BanCHZCOOEt
Ph-0OH > PhOCHZOCH3 72%
2) CH,(0Me),

Synthesis, 567 (1977)



68 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 45A

CH2C12, C1CH20Me
Ar-0OH > Ar-0CH,0Me 79-95%

2
H,0, NaOH, Adogen 464

2

Tetr Lett, 661 (1978)

C13CCH,0CH,CT, RN
R-OH
ROCH,0CH,CC1 4

Zn/Cu ,MeOH

Synth Comm 9, 57 (1979)

DMSO, ACZO

HOAc

-0H -0-
R-0 R-0 CHZSCH3

Mel, H20

acetone

Aust J Chem 31, 1031 (1978)



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 69

C]CHZSCH3, AgNO3
R-OH > R-OCH

2SCH3

Et3N, benzene

Chem Lett, 1277 (1979)

1) NaOH

2) MeSCH2C1, HMPA

Ar-OH Ar-0CH,SCH,

HgCl, MeCN/H.,0

Tetr Lett, 533 (1977)
Me
\o
g > e
Me_<S FS0, e
R-OH > R-0-CHS (CHp) ySMe

60%

Synth Comm 9, 107 (1979)



70 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 45A

Aq. HF
ROSi(Me)Z-E;Bu —> R-OH
CH3CN
Tetr Lett, 3981 (1979)
Me3SiC1, LiZS
R-0OH — R-OSiMe3
MeCN

£-BuMe,SiCl

R-0H —> R-0SiMe,-t-Bu
Li,S, MeCN

JOC 44, 4272 (1979)

Use of triethylsilyl ethers as -QH protecting groups in the
synthesis of prostaglandin Dy.

JCS Chem Comm, 156 (1979)

BF 3°Et,0
R-0-SiMe,-t-Bu —> R-OH

Used with prostaglandin intermediates.

Synth Comm 9, 295 (1979)



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 71

Use of polystyrylboronic acid to protect cis-1, 3-diols in

glycosides.

B\
\
OH (Ds(on
o (0H),

benzene, -HZO

acetone, HZO

JACS 101, 432 (1979)

(CH,) OH
OH HO-CH -H,0 0
2 2
- - [ =0
\\OH HO-CH \\0
(CHZ)nOH

Israel J Chem 17, 253 (1978)

Review: "Carbohydrate Cyclic Acetal Formation and Migration"

Chem Rev 79, 491 (1979)



72 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 45A

Pho 1

08¢
) e O

B Ph
0 g
0

© YN
HO

OH
HOAc

JCS Chem Comm, 639 (1978)

Related methods:

Ethers from Alcohols - Section 123
Alcohols from Ethers - Section 39
Esters from Alcohols - Section 108
Alcohols from Esters - Section 38
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CHAPTER 4
PREPARATION OF ALDEHYDES

Section 46 Aldehydes from Acetylenes

No additional examples

Section 47 Aldehydes from Carboxylic Acids and Acid Halides

0 S DIBAH
e ————- -
CgHy gCOOH ——> C9”19‘°'5_<\j Cghg=CHO 722
N

JCS Chem Comm, 330 (1978)
COOH CHO

1) MeZS:BH3

> 69%
2) pyridinium chlorochromate

Synthesis, 704 (1979)

73



74 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 47

S
HN’Jl‘S S
8 DIBAH
- - - -CHO
X-(CH,) COOH ———=X-(CH,) -C-N" N5 e X-(CH,) -C
Et3N ./ toluene
~70-80%
X = Ph, CN, Br
Bull Chem Soc Japan 52, 555 (1979)
CHZCOOH CHO
1) electrolysis, DMSO
72%
2) NaHCO3
OMe OMe
Joc 42, 1461 (1977)
CH3(CH2)5-?H-COOH electrolysis _ CH3(CH2)5CH(OMe)2 93%
SPh
MeOH,LiC]O4

Tetr Lett, 1045 (1979)

C/H g=CH,C00H —> —>C.H. . @i —> —=CH CHO  56%

Tetr Lett, 381 (1977)



SECTION 47 ALDEHYDES FROM CARBOXYLIC ACIDS AND ACID HALIDES 75

0 NaBH,, CdCl

1] 4 2

-C-C1 > C8H17CH0 56%
DMF

CgHy7

JCS Chem Comm, 354 (1978)

3 NMe OHFe(CO)4

] 4
P e~ 9

Tetr Lett, 781 {1977)

cocl CHO

(Ph4P),CuBH,

80%
Ph3P, acetone

1 C1

Tetr Lett, 1437 and 2473 {1978)

0 (Ph3P)ZCuBH4
c-Cl CH3(CH2)8CH0 79%
PPh3, acetone

CH3(

Tetr Lett, 975 (1979)



76 COMPENDIUM OF ORGANIC SYNTHETIC METHGDS VOL 4 SECTION 48

Section 48  Aldehydes from Alcohols

DMSO, (COC])2
CH3-(CH2)9-CH20H > CH3(CH2) -CHO 99%

9
Et3N

Synthesis, 297 (1978)
Tetrahedron 34, 1651 (1978)
J0C 43, 2480 (1978)

DMSO, TFAA

D—CHZOH -~ D—CHO 78%

R3N, CH2C12

Synthesis, 297 (1978)

MeZSO, (COC])2

D—CHZOH > D——CHO 98%

Et3N

JOC 44, 4148 (1979)

DMS-NCS
CH3(CH2 ) 8(:HZOH —_— CH3 ( CH2 )8CH0 94%
toluene

Tetrahedron 34, 1651 (1978)



SECTION 48 ALDEHYDES FROM ALCOHOLS 77

1) PrMgBr
CHZOH > S~ CHO
/\/\/\/
2) t-BuOMgBr,

NCS

80%

BCS Japan 50, 2773 (1977)

(CH ) CH OH >
CHC1

(01 K260 130,/ H2°Q 83
0

NHSO

Bu
3* 74 4 O-(CH2)7—CHO

Synthesis, 134 (1979)

NaZCr207, HZSO4

15 3]CH OH » C]SH

Bu4NHSO4, CHZC12

37CHO 90%

JCS Perkin II, 788 (1979)

®

C]
Bu ,NHCr0 CHO
AL R T\l 919

CHC]3

CH,,0H
P X2

Synthesis, 356 (1979)



78 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 48

Cr207, O

PhCHZCHZOH > PhCHZCHO 90%

CH2C12, Bu4NHSO4

Tetr Lett, 1601 (1978)

K,Cr,0,, benzene
CH,OH 27277 CHO
th 2 Ph/\/

phase-transfer cat.

Tetr Lett, 4167 (1977)

pyridinium dichromate
R-CHZOH —  R-CHO 70-98%

CH2C12

Tetr Lett, 399 (1979)

CH,O0H

-—)
X
o

pyridinium chromate
> 80%

silica gel

Tetrahadron 35, 1789 (1979)



SECTION 48 ALDEHYDES FROM ALCOHOLS 79

HZCY‘Oa/SiO2
n-CgH, o-CH.OH = CgHyg-CHO 86%
Synthesis, 534 (1978)
Cr03/celite
Ph-CH20H —»  Ph-CHO 75%
EtZO/CHZC]2
Synthesis, 815 (1979)
CH,OH Cr0
AN~ 2 3 N CHO
o~
poly (vinylpyridine) resin %
JoC 43, 2618 (1978)
N1'Br-2
——————
C6H]3CH20H C6H13CH0 92%
]
(PhC-O)2
JOC 44, 2955 (1979)
FeCl3
MeZCH-CHZOH——'———-v Me?CH—CHO 70%
hy

Joc 42, 171 (1977)



80 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 48

CuCl, O2
PhCHZOH » PhCHO 86%
K2C03, phenanthroline

Tetr Lett, 1215 (1977)

CHZOH CHO

00— 00 -

CHZOH CHO

Tetr Lett, 839 (1978)

(Ph,BiC1),0
381C1)y CHO
NS 83%

CH.,OH
Ph/v 2

JCS Chem Comm, 1099 (1978)

+4
Ce / BrO?

Ph-CHZOH *  Ph-CHO 90%

Synthesis, 936 (1978)



SECTION 48 ALDEHYDES FROM ALCOHOLS 81

Se-Se

CH3(CH2)8CH20H —> CHB(CHZ)BCHO 92%
t-BuOOH

Tetr Lett, 2801 (1979)

1]
(PhSe)20
Ph-CH,0H

Ph-CHO 99%

JCS Chem Comm, 952 (1978)

OH
O: 1(0Ac), CCHO 704
> CHO
OH

JCS Perkin I, 1483 (1978)

oL
Ph (ﬁ;L Qs P
\—_;_-\ Me ., \.—_\ 85%

CH20H DMSO CHO

Chem Lett, 369 (1978)

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



82 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 49

Section 49  Aldehydes from Aldehydes

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

BzBr, NaOH
Me., CH-CHO = Me,C-CHO 60%
E;Bu4NI Bz
Chem and Ind, 731 (1978)
CHO
1) KH, THF OHC

_,L§§>/ﬁ\\ 96%

Tetr Lett, 491 (1978)

L
1) TMS-CHOMe
CHO R [::::]/’“\\CHO
2) HCOOH >90%

JCS Chem Comm, 822 (1979)




SECTION 50 ALDEHYDES FROM ALKYLS 83

Review: "Synthesis of Aldehydes, Ketones, and Carboxylic Acids
from Lower Carbonyl Compounds by C-C Coupling Reactions®.

Synthesis, 633 (1979)

Related Methods: Aldehydes from Ketones (Section 57), Ketones
from Ketones (Section 177). Also via: Olefinic aldehydes
(Section 341).

Section 50 Aldehydes from Alkyls

Plll
PhSe0SePh . CHO
629
Tetr Lett, 3331 (1979)
CHO
1) DDQ 68%
2) 0,/NBS, hv
MeO
OMe

Synthesis, 144 (1979)



84 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 52

Section 51 Aldehydes from Amides

ﬂ LiA]Hz(OCHZCHZOMe)2
R-C-NMe2 >

R-CHO 41-98%
toluene

R = long-chain alkyl
Joc (USSR) 13, 1081 (1977)

0
]
CHZNHCCHZC] CHO
NBS
— 82%
PhCO
( i )2

Tetr Lett, 3875 (1979)

Section 52  Aldehydes from Amines

1) t-Bu0Cl
-NH- ———
CH3(CH2)4 NH (CH2)4CH3 CH3(CH2)3CH0
2) Ko
3) H339 +
CH3(CH2)4NH2

J0C 43, 1467 (1978)



SECTION 52 ALDEHYDES FROM AMINES 85

Ph-CHZNH2 Ph-CHO 45%
2) ' S
Ph v 0
ONa
3) A
JCS Perkin I, 2500 (1979)
Ph
&\\\r,SMe
B
1) Br
) @N
|
Ph
R-CHZNH2 —- R-CHO n70%
2) (NCOOEt),
3) H3(F°

= alkyl, aryl
Tetr Lett, 2131 (1978)



86 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 54

Section 53  Aldehydes from Esters

Cl HZO’ A

|
Ph»CHZCHOAC

-

PhCHZCHO 91%

J0C (USSR) 14, 254 (1978)

Section 54 Aldehydes from Ethers

1) UF
Ph~CH.,OMe — % 5 ph-cHO 78%
2) H,0
JACS 100, 5396 (1978)
1) NOBF,
PhCH,,OMe —> Ph-CHO 89%
2) H0

J0C 42, 3097 (1977)



SECTION 55 ALDEHYDES FROM HALIDES 87

(PPh)4RuC1,,
( — 84%
A HNY,

JoC 42, 3360 (1977)

Section 55 Aldehydes from Halides

(Bu4N)2Cr‘207
PhCHzBr —> PhCHO 95%
CHC1

3
Chem & Ind, 213 (1979)

Ph
| N
1) Ph q 0
ONa
g;C6H13-CHZBr > C6H13-CH0 60%
2) A

JCS Perkin I, 2493 (1979)



88 COMPENDIUM OF ORGANIC SYNTHETIC METHQDS VOL 4 SECTION 55

Br 1) NaSPh CHO

» 76%

2) NCS

Synth Comm 6, 575 (1976)

0
&}
o
1 NAPh
Ph-CH,Br > Ph-CHO 16%

2) hv, benzene

Synthesis, 619 (1978)

©
polymer-bound FeH(CO)4
PhCHZCHzBr > PhCHzCHzCHO 80%

JoC 43, 1598 (1978)



SECTION 55 ALDEHYDES FROM HALIDES
1) [:;;:]\\v-Me
PhCH,,CH,,MgBr CHO o ppcH,,CH, CHO
oCHy 2CHy
2) H3o@

Synthesis, 403 (1978)

1) EtzNCHZCN, LDA

CH3(CH2)8-I > CH3(CH2)8CHO
2) (COOH)2
HZO’ THF
Tetr Lett, 5175 (1978)
f
Me—S-CHZSMe
PhMgBr ArPh—CH(SMe)Z
THF
Tetr Lett, 3883 (1977)
J 7 Et2NOH 8
Ph-C—CHzBY‘ —> Ph-C-CHO

Joc 42, 754 (1977)

89

75%

90%

66%

78%
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Section 56 Aldehydes from Hydrides

N
S S
1 L\\‘/,] NH2 Saf*j:]

2) NaOMe

H Cl
\\N/’

JACS 100, 7600 (1978)

Section 57 Aldehydes from Ketones

Li
CHO

|
0 1) TMS-CHOMe
— >90%
2) HCOOH

JCS Chem Comm, 822 (1979)




SECTION 57 ALDEHYDES FROM KETONES 91

0 Iii CHO
1) C]CHSiMe3
- 95%
2) BF3-E1:20
MeOH
JACS 99, 4536 (1977)
0
1) (BuO)ZP?HOTHP
Li CHO
2) A
> v80%
+
3) H30

Tetr Lett, 3629 (1978)

0 H OR CHO
1) (RO) lP'gﬁOR
2 H30®
-> —_—_— 84%
2) a

JOC 44, 4847 (1979)




92 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 59

0 1) (Et0),PCH CHO

n-BulLi

2N=CHPh,

— 80%
2) Mel

JOC 43, 3792 (1978)

Section 58 Aldehydes from Nitriles

No additional examples

Section 59 Aldehydes from Olefins

\\ RuO4 (cat.) CHO
Br —> Br 79%
Nal0,, NaHCO

Br 4 3 Br

Acta Chem Scand B32, 693 (1978)



SECTION 59

G

ALDEHYDES FROM OLEFINS 93

® IS) CHO
1) K (i-Pr0),BH ,C0

—> 92%
2) H202

Synthesis, 701 {1979)

1) PhSH, AIBN, hv

2) NCS
/\/\/\ > /\/\/\CHO 40%
3) HgC]Z, CdC03
Synth Comm 6, 575 (1976)
1) L1A1H4, T1C14

AN

2)

"

0

Chem Lett, 167 (1979)
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Section 60 Aldehydes from Miscellaneous Compounds

Crc12
- - —_—_— -
Et CH2 NO2 Et-CHO
CH3OH
Synthesis, 792 (1977)
1) NaOH, MeOH
CH3 (CH, )N, 1 > CHy(CH,) (CHO
2) 02
J0C 43, 1271 (1978)
13 NaZS ﬂ
H-C=CH-t-Bu > H-C-CH,-t-Bu
MeCOH, Et3N
Joc 44, 4712 (1979)
ﬂ 1) TFAA
n-C,H, g=CHy-S-Ph > C.H,-CHO
2) HgC}z, MeCN/H20

Synthesis, 881 (1978)

SECTION 60

66%

67%

90%

86%



SECTION 60A PROTECTION OF ALDEHYDES 95

Section 60A Protection of Aldehydes

HC(OMe)s, MeOH . MeO\\ /OMe
R-CHO » Re— C-—H

LnC]3

Ln = any of several lanthamides

Ketones remain unaffected under these reaction conditions.

J0C 44, 4187 (1979)

MeO\ OMe
HC(OMe) 5 ALK
/\/CHO ; P N H
Ph " 2
montmorillonite 929
Synthesis, 467 (1977)
8 HC(OMe)3
CSH]TC\H > MeO\/OMe 964,
MeOH , ErC13 / \

Gy W

JCS Chem Comm, 976 (1978)



96 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 60A

MeQ OMe

\/
/C\ Me,Si1

C5H11 H > CSHi}—CHO 85%
CHCls/propene

Tetr Lett, 4175 (1977)

HOCH,,~A~CH,OH, DNF ( A\|

R-CHO > N

P
Me2504 R H

A= -CHZCHZ— or -CH=CH-

Synthesis, 975 (1979)

Me

Me
CHO ¢
Me,C(CH,0H),, \H/0
/ \ > 70%
TsOH, benzene

N
|
H

L=

Synthesis, 295 (1978)



SECTION 60A PROTECTION OF ALDEHYDES

A divinylbenzene-styrene copolymer containing 1,3-diol groups
can serve as a monoblocking agent for dialdehydes:

CH,OH
/
CHZOCHZ-C— CH,,0H
\
CHy

0— CH
TsOH, molecular seives N ?2<,°H3
2
_tHO o L0
R <
\

CHO HC1, dioxane
o CHO

Can J Chem 54, 3824 (1976)

MeSSMe MeS SMe
R-CHO —_— \C/
VRN
Bu3P R H

Chem Lett, 767 (1979)

EtSH, C]SiMe3

Ph-CHO - Ph-C(SEt),
CHC14 1'1

Synth Comm 7, 283 (1977)

97

95%



98 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 60A

Ets\\\\ ’//,OTMS
EtS-SiMe, /c\ 82%
—_—
CH3(CH2)4CHO CH3(CH2)4 H
JACS 99, 5009 (1977)
Ph S electrochemical oxidation
>< ) > PH-CHO  77%
H S MeCN/HZO, NaC]O4

JCS Chem Comm, 255 (1978)

§/> CHO

T1(N03)3

88%
MeOH/ THF NO

Chem Pharm 26, 3743 (1978)



SECTION 6CA

R

R-CH=N-NHTs

PROTECTION OF ALDEHYDES 99
1) Me,S¢Br,
> Ph-CHO 75%
2) H,0

Synthesis, 720 (1979)

® 0
1) Et,08F,

» R-CHO 75%

2) H0

alkyl, subst. Ph

Angew Int Ed 18, 165 (1979)

H,0

905, K,CO

2773

— R-CHO
MeOH/d1ioxane

Synthesis, 919 (1978)
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NNHTs

7/ \

NNTs
I

/\

NNHTs

/\

Ph-CH=NNHTos

SECTION 60A

NaNO CF3C00H

2)

—> R-CHO

Synthesis, 207 (1979)

TI(OI—\c)3

—

R-CHO
HOAc

Tetr Lett, 4583 (1979)

=0

Cuso,, H,0
4> 2 909

(]

A J

/ '\

MeCH, THF R H

Gazz Chim Ital 108, 137 (1978)

Brz, CH2012

—> Ph-CHO 74%
NaHCO3, HZO/HMPT

Synthesis, 113 (1979)



SECTION 60A PROTECTION OF ALDEHYDES 101

NNMe
02,hv
n-C -C-H > n-C -CHO 52%
= 23 methylene blue n 23
Synthesis, 893 (1977)
benzeneselenenic
anhydride
C]0H21-CH(SeMe)2 ]0 2]CHO 84%

Synthesis, 877 (1979)

See Section 367 (Ether - Olefin) 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,
Et..., CH2, Ph, etc.

Section 61 Alkyls, Methylenes, and Aryls from Acetylenes

NaH, t-BuONa
CH3CEC-C3H7 - CH3-CH
FeCl,, THF

2-CH2-C3H7 95%

Tetr Lett, 3947 (1977)

Ph-0-CH-C=ChgBr Me
Me >
N 624
2 CHy=CH-CH,-ZnBr

Synthesis, 838 (1978)

102



SECTION 62 ALKYLS FROM CARBOXYLIC ACIDS 103

TMS
—_—H TMS
N H Cpeo(CO), O 107
—H MS
TMS
JACS 99, 4058 (1977)
Review: "Transition - Metal - Catalyzed Acetylene Cyclizations
in Organic Synthesis"
Accounts Chem Res 10, 1 (1977)
Review: "Transition Metal Catalyzed Acetylene Cooligomerzations

for the Synthesis of Complex Molecules®

Strem Chemiker VI, #2, 1 (1978)

Section 62  Alkyls from Carboxylic Acids

C9H]9C00H > C9H]9—CH3 80%

JCS Perkin I, 1133 (1978)



104  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 63

COOH 1) CI1CO,Et, CHy
Et N
@i S @i 7
OH

OH 2) NaBH4

Chem Pharm Bull 27, 816 (1979)

Section 63  Alkyls from Alcohols

Reactions in which hydroxyl groups are replaced by alkyl, e.g.,
ROH - RMe, are included in this section. For the conversion
ROH » RH see Section 153 (Hydrides from Alcohols and Phenols)

9 A]Et3 8
-C=- —————- -
CSH]] C NHCHZOH C5H1] C NHCH2Et 71%
benzene

Tetr Lett, 1465 (1977)

Ph\(\l/Ph Ticl,
Ph/As.' 61%

OH  OH LiATH, Ph

Tetr Lett, 3003 (1977)



SECTION 64 ALKYLS FROM ALDEHYDES 105

Section 64  Alkyls from Aldehydes

PhCHZCHO PhCHZCH3 ~70%

JCS Perkin I, 1133 (1978)

CHO CH3
Et3SiH, BF3
> 100%
CH2C12
OMe OMe
JocC 43, 374 (1978)
cyclohexene
Ph—CH(OMe)2 —> Ph-CH3 80%

A]C]B, Pd/C

Synthesis, 825 (1978)



106  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 67

t-BuLi
PhCH,,CH,,CH=NNHTS > Ph(CH,) ;-t-Bu 61%
THF

Tetr Lett, 135 {1977)

Related methods: Alkyls and Methylenes from Ketones (Section 72)
Also via: Vinyl Ethers (Section 69)

Section 65 Alkyls and Aryls from Alkyls and Aryls

No additional examples

Section 66 Alkyls from Amides

MeZCuL1

- - c———— - 9
Ph CH2 N(Tf)2 Ph CHZCH3 60%

Tetr Lett, 4727 (1978)

Section 67  Alkyls, Methylenes, and Aryls from Amines

No additional examples
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Section 68 Alkyls from Esters

1) Me,Sil/I,
Ph-COOMe > Ph-CH 68%

2) HS1C13-Pr3N, MeCN

c]
3) OH
JOC 44, 2185 (1979)

SPh
SPh
OAc Bu

Bu2CuL1 o 899,

JACS 101, 4413 (1979)

Section 69 Alkyls and Aryls from Ethers

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

OMe Ph
O .

JACS 101. 2246 (1979)

Y
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Q PhCH, CH,MgBY

OCH CH=CHPr > Ph(CH2)3CH=CHPr 94%
MgBr,, THF

29

Chem Lett, 689 (1978)

‘ O0H

~Z N .
Buli
Bu
—_— 91%
[E?E;[: H JB OMe

JOC 43, 1372 (1978)

CH3MgBr
MeS —_— 3 —

C6H]3 N1L261 C.H

71%

§

JCS Chem Comm, 637 (1979)
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PhS Ph PhMgBr Ph Ph
\—-/ —> \——/ 97%

NiC1,(PPh,),

Tetr Lett, 43 (1979)

Section 70 Alkyls and Aryls from Halides and Sulfonates

The replacement of halogen by alkyl or aryl Groups is included in
this section. For the conversion RX - RH {X=halo) see Section
160 (Hydrides from Halides and Sulfonates).

n-C.H, MgBr VYN
Ts7 N\ 6 13 >  Nlghi3 100%

10% Cu(AcAc)

2

Tetr Lett, 2393 {1979)

Et 1) BuLi Et
I 2) Et.B
£ e
= > 61%
31,

Joc 43, 1279 (1978)
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Me4Sn
PhCHZBr —> PhCHZCH3 70%
Pd catalyst
HMPA
JACS 101, 4992 (1979)
Br
SnBu
AN 3 |
> 100%
(PhgP),Pd
Chem Lett, 301 (1977)
I Ph
PhZnCl
87%
OMe OMe
Joc 42, 1821 (1977)
VC'I3/L1'A]H4
2Ph2CHBr » PhZCH-CHPh2 95%
THF

Synthesis, 170 (1977)
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In, HMPA
2 Ar-1 —> Ar-Ar ~90%
NiBrz—Zn
Ar = subst. Ph
Chem Lett, 917 (1979)
C8H]7MgBr
+ » (C,H,,-CMe 90%
ether 817 3
<
Me,C—N
37 N\CHPn
JACS 101, 1044 (1979)
& % 1) Buli, EtZO/HMPA 0
2) n-C.H, 1 C.H
Br =51 ~ 511

3) (COOH)Z, H20

69%

Tetr Lett, 4661 (1978)
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BuCH2

TsOCH ;
\2<_o70 Bu,CuL i \C}o
ag

Tetr Lett, 423 (1977)

Q

Q
L, [PhSCu(CH,),CuPhS]
Cl > 60

Tetr Lett, 1245 (1977)

ﬁ,{

F BuLi
—_—— 929

Tetr Lett, 223 (1978)

\



SECTION 71 ALKYLS AND ARYLS FROM HYDRIDES 113

MeCu+BBu
CH.Br o Ph
N Y\ 85%

JACS 99, 8068 (1977)

Section 71 Alkyls and Aryls from Hydrides

This section 1ists 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 (Olefins from Olefins). For alkylations of ketones

and esters, see Section 177 (Ketones from Ketones) and Section 113
(Esters from Esters).

PhBr, Ph3P

PhS-CH=CHMe » PhS-CH=
Pd(OAc)2
TMEDA/MeCN

CY=—"T

-Me 65%

JACS 101, 4743 (1979)
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CH

Me :f
NH

C1

Me

OH

0 v
") —S50 OH
Me Bu
g 67%
2) Et N
3) RaNi
JACS 100, 7611 (1978)
NH,
1) BzSPh, Me,COCT CH,Ph
2) NaOMe
— 77%
3) L1A]H4 al
JACS 100, 7600 (1978)
Me
H,, MoS
2 2 - 40%
0
on OH

Coll Czech Chem Comm 43, 2174 (1978)
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i
F 0-C-CF,
F—@—Pb(OCOCF3)3 85

TFA

Australian J Chem 32, 1531 (1979)

Section 72  Alkyls, Methylenes, and Aryls from Ketones

The conversions RZCO + RR, R

CHZ’ R2CHR', etc. are listed in
this section,

2

SH
oo
SH,
0 ,
n > CgHyoCH,CHy ~90%
C
C}iz// \ 2) Na, NH,
g7 CH,
JCS Perkin I, 1133 (1978)
1) TSNHNH,
— 64%
0

2} catecholborane,
MeOH, Bu4N0Ac

Synth Comm 9, 275 (1979)
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EtySiH, BFy
90%

CH2C12

 /

JoC 43, 374 (1978)

NaBH4

_ CH

p > A ]

Ph \©\ CF 4CO0H Ph @ W
Br B

r

O =0

Synthesis, 763 {1978)

COCH CH.,CH
Me0 OH "~ Me0 OH

2) NaBH,, H,0

85%

Chem Pharm Bull 27, 1490 (1979)



SECTION 72 ALKYLS, METHYLENES, AND ARYLS FROM KETONES

Ph3SnH
0—> o ——> 0
o 0
0 SePh
JCS Chem Comm, 41 (1978)
0

117

74%

CH,,CH.,CN CH.,CH.,CN
272 NaBH O/ 2CHy
4 T
CH.,COOH 70%

3
NNHTs
NaBH4
CH3C00H 72%
Joc 43, 2299 (1978)

i )

Fe(cO
/C\ ———§——> /CHZ\ 749

adamantanethione KOH adamantane

JOC 42, 3522 (1977)
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0 Cl cl
1) In, pyr
000 000 ~
2) HC1, HZO
0

Synth Comm 7, 161 (1977)

Related methods: Alkyls from Aldehydes (Section 64)

Also via vinyl ethers (Section 69)

Section 73 Alkyls, Methylenes and Aryls from Nitriles

No additional examples

Section 74  Alkyls, Methylenes and Aryls from Qlefins

The following reaction types are included in this section:

Hydrogenation of olefins {and aryls).
Dehydrogenations to form aryls.
Alkylations and arylations of olefins.

O O W =

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

m

Conjugate alkylations.
F. Cyclopropanations, including halocyclopropanations.
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74A: Hydrogenation of olefins (and aryls)

NaH, t-BuONa
> 95%
Ni(0Ac),, PhOCH

2° 3

Tetr Lett, 1069 (1977)

NaH, t-BuONa
[::::] - 80%
FeCl,, THF

39

Tetr Lett, 3947 (1977)

LiA]H4
—> 100%
CoC1

JOC 43, 2567 (1978)

L1A1H4-COC12
- 96%

Tetr Lett, 4481 (1977)

-
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04%
A

1) L1A1H4, T1C]4

> AN 96%
2) H,0

J Organometal Chem 142, 71 (1977)

(1-Pr N),ATH CHg
— 100%
cp2T1C12

Tetr Lett, 4579 (1977)

H

2 >
silica-supported L3Rhc1 [::::]

(Higher rates than for the homogeneous reaction.)

JCS Chem Comm, 510 (1977)

Use of [Ir(COD)L(py)]PF6 and [Ir(COD)LZ]PF6 as active
hydregenation catalysts for olefins.

J Organometal 141, 205 (1977)

Ir(CO)C]L2 catalyzes the hydrogenation of cyclopentene, styrene,
and ethyl acrylate at 10 atm,

J. Organometal 129, 331 (1977)



SECTION 74A
Sh

o N ot

HYDROGENATION OF OLEFINS 121

Hy, NaH, N1(0Ac)24L [::::],/*-\
> 987,

THF/EtOH
Tetr Lett, 3955 (1977)

H2 Ph/\/CHZOH

2

polymer-bound PdCL2 100%

JOC 43, 4686 (1978)

H,, THF

23
L Q-
(polystyrylbipyridine)

palladium (0)

Israel J Chem 17, 269 (1978)

NaBH,, Co(II)

> 79%

JOC 44, 1014 (1979)
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NH,NH,,
Ph-CH=CH2 ——— Ph—CHZCH3 100%

Se, O2

Tetr Lett, 3727 (1977)

\ NaBH4' AlCt 3

Me M 80%
N € L N €
H pyridine

H

Chem Pharm 26, 108 (1978)

——OPth
as a chiral 1igand for use in rhodium-catatyzed

0PPh,,

hydrogenation. Gives 60%ee with o-ethylstyrene.

Tetr Lett, 295 (1977)

HZ’ LiA\H4
> 96%
salicylaldehyde-Ni

Tetr Lett, 2531 (1977)
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@ H2(1 atm)
polymer-bound Rh(I) complex C

Tetr Lett, 3703 (1977)

0) - ‘©©©

QOO

= oo -

Tetr Lett, 415 (1977)

H, (50 atm) CH

—

5
[RA(n°-CcMe)C1,],

100%

JCS Chem Comm, 427 (1977)
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m pyridine-BH3
N S 7%

AcOH

Tz

Synthesis, 447 (1978)

Na25204
(:::) — 73%
N DMF/HZO, reflux N

1 © 1
Bz Bz

Chem Lett, 1091 (1977)

Review: "Highly Selective Hydrogenations over Group VIII Metals"

Strem Chemiker VI, #2, 7 (1978)

Review: "Catalytic Hydrogenation of Aromatic Hydrocarbons"

Accounts Chem Res 12, 324 (1979)

Reactions involving partial reduction of aromatic rings (to
olefins) are found in Section 200 (0lefins from Aryls).
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74B: Dehydrogenations to form aryls

KMnO

L 100%
benzene,
crown ether

JCS Chem Comm, 244 (1979)

2%
A O

Angew Int Ed 17, 278 (1978)

> 85%
0 HO

MeCN, A

Tetr Lett, 821 (1977)

Review: "Dehydrogenation of Palycyclic Hydroaromatic Compounds"

Chem Rev 78, 317 (1978)



126  COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 4  SECTION 74D

74C: Alkylations and arylations of olefins

No additional examples

74D: Conjugate reductions

H
CHO 2 CHO
/\/ > a4
PdC]z/NaBH4
JOC 42, 551 (1977)
0 0
L'i/NH3

—

> 90%
(Li bronze) I

JOC 43, 4647 (1978)
0 0

LiATH(OMe)

— 92%

CuBr, THF

Joc 42, 3180 (1977)
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0
NaH/N1(0Ac)2
> 93%
t-AmONa, THF

JOC 44, 2203 (1979)

0
Me3S1H [:ff:l\\
e ———————

T1C1

Chem Pharm 25, 1468 (1977)

0
1) Ph,SiH,
> 85%
) 0P

Bull Akad USSR Chem 26, 995 (1977)

HCO2 HNBu
————>

Pd/C

Joc 43, 3985 (1978)
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§
\

1) CgK, THF /,,\\\/,B\\\
® Ph 85%

Ph
2) Hy0
COOH 1) CgK, THF COOH
Ph S ) —> Ph 86%
2) H30
Synthesis, 30 (1979)
0 0
|
NaFe,(CO)g
—> 100%
JACS 100, 1119 (1978)
0
H, ,Rh-AT,0, >_/u\
- 100%
140° ¢

Comptes Rendus (C) 284, 577 (1977)

0
HZ’ K3[CO(CN)5H}
\\ > 93%
NaOH, phase transfer

Tetr Lett, 115 (1979)
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N H Hy Ph.

/

C—¢ Me ——-CH,COOH >92%
2

Me/’ Ncoon  Rh(T)-Mpp e

~70%ee

(MMPP =%-menthylmethylphenyliphosphine)

Tetr Lett, 2487 (1977)

COOH
[:i COOH 59%
1¥ectrogenerated Ti(II1) [::

COOH
COOH

/Ir’ COOH 879
HOOC

Can J Chem 56, 2269 (1978)

A COOH COOH
(Oj/\/ s v (Oj/\/
o 48%

N N
Coll Czech Chem Comm 43, 1628
(1978)
NaTeH
COOMe o COOMe
ph ~> ph ™ N
EtOH

88%

Synthesis, 545 (1978)
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P N Et,N, HCOOH
j;t—c\\ > PhCH,CH,,CN 91%
H H DMF

Chem Pharm 25, 2396 (1977)

74E: Conjugate alkylations

0
100%
Me[ Me NCH,,C=C-1CuL 1
Et,0
J0C 44, 1006 (1979)
RMg X CuCl, Et,0
. - > RCH,,CH,CO0Et 41-80%
CH,=CHCO,Et

R = alkyl, Ph, benzyl, c-Hx
JOC 42, 3209 (1977)

a 1) Me(CHy=CH)CuLi, THF
ﬁ '\/ 69%
2) CHy=CHCH,Br

Tetr Lett, 3215 (1977)
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(%\/\}4”"&”“3(”95'”)2‘ 86%

—-

Et,0

’ AN
Nouveau J Chem 2, 271 (1978)

0
NN Cu(Me)MgBr

—> 76%

Tetr Lett, 1591 (1977)

78%

1) Ni(II)

JACS 99, 8045 (1977)

electrolysis
Bu4NI
s-Bu,B —_— s-BuCH,CH,CO,Et
3 CH-CN = 272772
+ 3
59%
CH2=CHC02Et

BCS Japan 51, 339 (1978)
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0
[£-Bu-Cu-C=C-CMe,0Me]L 1
) 95%

J0C 43, 3418 (1978)

Bu3ZnLi-2L1C1
> 92%
) )
-78" to O Bu

Chem Lett, 679 (1977)

1) t-BudK I
2) E}BuLi

g 92%
3) CHyI

JACS 100, 292 (1978)

C>=o

54

NCH,Ph

e

74F . Cyclopropanations

©]

BF
® 4
CPFe(CO)ZCHZSMeZ (:::::::]::>
96%

JACS 101, 6473 (1979)

®
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CH212, Cu

Ph-CH=CH, > Ph-——<::l 90%

12, benzene

JACS 101, 2139 (1979)

H,C=CH-CC1,Li

\¥:=:// : : > 39%

cl ==

Synthesis, 425 (1979)

FCHI2
—_— 80%
Cu

Tetrahedron 35, 1919 (1979)

CHC1,/NaOH 1
Cl
H,0, BzEt,NC

2 3

77%

Synthesis, 682 (1977)
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electrochemical reduction Cl c1

> / > 80%
CHC13/CC14

Bu4NBr

Liebigs Ann Chem, 1416 (1978)

HCBr2C1, NaCH N Br
cl 64%
dibenzo-18-crown-6

Synthesis, 783 (1977)

CFBr3 o ¢
Br 57%
Buli

Joc 42, 828 (1977)

Section 75 Alkyls and Methylenes from Miscellaneous Compounds

No additional examples
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CHAPTER 6
PREPARATION OF AMIDES

Section 76 Amides from Acetylenes

No additional examples

Section 77  Amides from Carboxylic Acids

COOH C-NEt

Et,NH, Bu,P

3
NO 96%

2
THF
SCN,

A very general reaction for formation of amides.

2

JOC 44, 2945 (1979)

135
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DMPADC i
R-COOH —————> R-C-NMe ~60-90%

DME 2

DMPADC = N, N-dimethylphosphoramidic dichloride

Synth Comm 9, 31 (1979)

1) Catecholborane

0
]
CHy(CH, ) ,COOH - CH3(CH2)7C-NO 85%
2) CN-H

JOC 43, 4393 (1978)
0

]
1) EtzN-CEC-C-Me ﬁ
R-COOH > R—C—NRé 90%
2) RéNH
Helv Chim Acta 61, 2428 and 2437
(1978)
1) Me3S12NH
H - (CH, ) 5-COOH > [):o 87%
2) MeOH N
H
Synthesis, 614 (1978)
Q 0 HOOC~CH,,CH,NH 0
fl i 27272 I
Ph—C-NH—CHZ-C-O-N —_— Ph-C-NH—CHz-C-NH
HOOC—CHZCH2

Synthesis, 726 (1979)
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0o
HOCHZCOOH S\
+ HO Ph
Cl \_r
Ph-CH-NPh . J 8
-CH- 7N
Et3N 0 \Ph

Synthesis, 407 (1977)

Related methods: Amides from Amines (Section 82)

Section 78 Amides from Alcohols

No additional examples

Section 79 Amides from Aldehydes

PhCH=NPh Ph N/Ph
. 1) T1C14 819
_OMe 2) LDA 0
Me,C=C,
27 ™NoTMS

Tetr Lett, 3643 (1977)

Section 80 Amides from Alkyls, Methylenes and Aryls

No additional examples
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Section 8] Amides from Amides

0 1) KOH, DMSO 0
Ph-C-NH2 i Ph—C-NMe2 99%
2) Mel
Tetrahedron 35, 2169 (1979)
0 H
Ve C.H
N C6H13Br, KOH N/’ 613
—> 90%
CH=CH
2 Bu4NBr CH=CH,
Tetr Lett, 615 (1978)
‘::T7==o 1) NaOH, TEBA ‘::?j;:o
N\H > N\B 66%
2) BzBr z
Z Chem 17, 260 (1977)
8 BuBr, NaOH/H20 ﬂ
Et-C-NHBz > Et—C—TBz 82%
Bu

Bu NHSO4, benzene
0

Synthesis, 527 (1979)
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0 1) Pb(0Ac), 0
t-Bu-G —>  t-Bu-C-NHBz 98%
NNHTS 2) BzNH,

Angew Int Ed 16, 728 (1977)

TeF50C4H9

3] -
) N-CyHg >80%

JCS Perkin I, 2005 (1979)

NaCNBH3

] "
-C- — -C-
C5H11 C NHCHZOH C5H1] C-NHMe 86%
TFA

Synth Comm 7, 549 (1977)

O O
S Me ' €=0

2 1) NaH p,
"N —_— Ho—"G~Me  75%
2) H,0 Me

Synthesis, 31 and 33 (1977)

Conjugate reductions of unsaturated amides are listed in Section 74
(Alkyls from Olefins).
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Section 82  Amides from Amines

0
|
Me-C-0-(salicylic acid polymer)

Ph-NH2 —> Ph-NH-Ac 90%
Synth Comm 7, 57 (1977)
NH, OAc NHAC
N
@
97%
Synth Comm 7, 393 (1977)
C6F50AC
HO-CHZCHZCHZNH2 > HO_CHZCHZCHZWH 91%
DMF CCH
2
0
JOC 44, 654 (1979)
1) 0 0
¢ 50%
PhCH,NH,, . PhCNH, A
2) 0,

JCS Chem Comm, 970 (1979)



SECTION 84 AMIDES FROM ETHERS AND EPOXIDES 141

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

Section 83 Amides from Esters

CO0Me ONHBz

MezAINHBz
> 78%
CH,C1

272

Tetr Lett, 4171 (1977)

Section 84 Amides from Ethers and Epoxides

N NS

MeCN, CH2612
0 —> HO
72% HC10

HO

4 /

Synthesis, 35 (1977)
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Section 85 Amides from Halides

I
NOPF

. q
NH-C-CH, 91%
CHoCN

Synthesis, 274 (1979)

Boc
1) Ka9N<:
COOMe

PhCH,Br > PhCH,NH-Boc 69
2) NaOH

JCS Chem Comm, 758 (1977)

Section 86 Amides from Hydrides

Brz, H2504
1- adamantyl-H » l-adamantyl-NHAc 92%
MeCN

Synthesis, 632 (1977)
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Section 87 Amides from Ketones

" n
a 1) NaH, (Eto)ZPCH(CN)O-E-Bu C-NHMe

947%
2) ZnC12 s Ac20

3) Oon

JACS 99, 182 (1977)

1) HZNOSO H, HCOCH

L

3

—
QZ-I
o

82%
2) A

Synthesis, 537 (1979)

0 1) NHZC1 . gH NH
-> 0 88%
2) VO(acac)z, A

J Prakt Chem 319, 274 (1977)
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NOH

NH
Ph3P, C]Z

—_> 86%
Bull Chem Soc Japan 52, 3381 (1979)
Section 88 Amides from Nitriles

CN C-NH,,
O/ Nao2 s Me,S0 O/
> 85%

JOC 44, 4727 (1979)

1) KOH, t-BuOH 9
Ph-CN > Ph-C-NH-CGH, 5 944

2) n-Cehy5-1

137

Synthesis, 303 (1978)

Section 89 Amides from Olefins

No additional examples
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Section 90 Amides from Miscellaneous Compounds

Fe, CH,COOH 0
Me NO, e Me NHC-CH, 97%

Synthesis, 118 (1977)

Pr-COOH 9
Ph-NO, —————— Ph-NH-C-Pr 63%
Mo(C0)

JOC 42, 3755 (1977)

OH

A1(Hg), THF/H,0 A
0 - 100%
V4
N

NHCOPh

Synth Comm 9, 281 (1979)

Section 90A Protection of Amides

Review: "Advances in the Chemistry of the Acetals of Acid Amides
and Lactams"

Russ Chem Rev 46, 361 (1977)
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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

HNMe,, 230°
CgHy 70K —> C_H,_NMe
Cu0, Cr203, Na,0

97%
2

Tetr Lett, 1937 (1977)

146
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HNMeZ, H2
Ph(CH,)) ;0N — Ph(CH,) ;NMe, 904
Cu0, 240
Synth Comm 8, 27 (1978)
Ph OH Ph NH2
1) TFA, Na,
- 79%
2} Raney Ni

Synthesis, 24 (1978)

1. Pyridinium salt, Et3N
(R)-2-octanol » (S)-2-aminooctane
2) LiN3, HMPA
3) LiA]H4 77%
Pyridinium salt = @@0Ts
F
{
Me

Chem Lett, 635 (1977)
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Section 94 Amines from Aldehydes

CH=NNHPh CH -NHNHPh
Pd/C

OH EtOH, NH

OH

Synth Comm 7, 71 (1977)

Q

> 100%

O

=

Mg s THF, A

Et00C COOEt

I'—

Tetr Lett, 913 (1977)



SECTION 94 AMINES FROM ALDEHYDES 149

HC=NPh CHZNHPh
1) CgK, THF
— 90%
2) Hyt®
OMe OMe
Synthesis, 30 (1979)
NaBH,(0COCF ;)
PhCH=NOMe > PhCHZ-NH2 90%
THF
Chem Pharm 26, 2897 (1978)
NaBH4 ?H
Ph-CH=NOH > Ph—CHZ—N-CHZ—i;Pr 65%
i-Pr-COOH
Synthesis, 856 (1977)
N NaBH4 N
— 98%
Me,¢” H ELOH
|
C1

Rec Trav Chim 96, 242 (1977)

Related methods: Amines from Ketones (Section 102)



150 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 96

Section 95 Amines from Alkyls, Methylenes and Aryls

No Examples

Section 96 Amines from Amides

i
HN-C-CF 1) KH, THF NHMe
2) 18-crown-6
3) Mel

4) KOH, MeOH

> 84%

Tetr Lett, 4987 (1978)

3 1) %éBUOK’ ether Ph
Ph-C-NHPh _crown-6 HN n75%
2) PrBr \\Pr
3) H,0

Synth Comm 9, 757 (1979)

(=]

1) POC]3
==t PhCH,NH ~90%

2772
2 2) In, EtOH

\o
d

Ph NH

Experientia 33, 101 (1977)
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1) POCT, CHyNMe,
_ 869%
2) NaBH

NMe

4

Joc 42, 2082 (1977)

00
MeO 1) Et3OBF4 R MeO:@:‘
MeO NH 2y NaBH,, snc MeO NH
0

4° 4
80%
Synthesis, 652 (1977)
3 Fe(CO)5
Me-C-NHPh ~ ————— Me-CH,-NHPh 51%
KOH
Joc 42, 3522 (1977)
~ 2 ~
¢ Hre(c0)9 f“z
~NH - _~NH

Joc 42, 3522 (1977)
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1) LiATH,
NH N-CH, CH, 194

0 2) CH3COOEt

Me0OC HN
0
0
]
PN
H NH-peptide

oL Io

Y

Tetr Lett, 3395 (1979)

‘\
L'iA]H4

—_—— N 91%

THF

Tetr Lett, 1077 (1978)

BH

3
_— CH3-NH-pept1’de 38-53%
THF
Joc 42, 4148 (1977)
NaBH,, BF,+Et,0
4 372 - ! 5 ~80%

diglyme ';‘

Ar

Liebigs Ann Chem, 461 (1979)
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1) 2 EtMgBr
(OMe)2 > HCEt

Bu2 2) HZO’ NH4C1

NBu

Synthesis, 757 (1978)

1) BuBr, NaOH

e Bu NHS Ne
PhCH-NHCHO . PhCH-NH, Bu 91%

%3 2
®° o
2) H2304 C1
3) NaOH
4) HC1 gas
Synthesis, 549 (1979)
2
C-NH2 NJ?
C6H51(0COCF3)2
—> 96%
H20

J0C 44, 1746 (1979)

Related methods: Protection of Amines (Section 105A)
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Section 97 Amines from Amines

i-PrOH, Ra-Ni
> 94%

\ (£-Bu0) ;A1 i

Synthesis, 722 (1977)

Raney-Ni
2C6H]3-NH2 7»(06H]3)2NH 75%
xylene, reflux
Synthesis, 70 (1979)
1) CHZO, MeOH
steroid—NH2 —> steroid-NMe2 A90%
2) NaCNBH3

Tetr Lett, 3469 (1977)

i
1) (EtO)ZPH
Ph-NH2 — Ph-NH-Bu 83%
2) BuBr, NaOH
BuﬁgHép4
3) HC1

Angew Int Ed 16, 107 (1977)



SECTION 98 AMINES FROM ESTERS 155

HoN CH2NH2 MeZCHNH CH2NHCHMe

2
MeZCHBr

— 80%
EtOH

J Prakt Chem 321, 680 (1979)

|
1) CH,=CH-0-C-C1
> 90%
N N
! |
H

Et

Tetr Lett, 1567 (1977)

Section 98 Amines from Esters

X N
1) Meo-{: :>}-CHNH2 //i::l\
QOAC < 2 \\ gH3

PdL4

2) HCOOH “60%

JOC 44, 3451 (1979)
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Section 99 Amines from Ethers

0 0
:>< LiNH(t-Bu) '><
N - N

—

41%
Otte NH(t-Bu)
OMe OMe
JOC 42, 2653 (1977)
Section 100 Amines from Halides
HZN-CN
NaOH, H20 hydrolysis
2 BuBr > Bu2N-CN '————>Bu2NH
Aliquat 336 80%
Synthesis, 882 (1978)
We
1) 0\\\n/,rN—CH Li
2
0 0
n-CoHy ;1 > n-CoHyNMe, ~v50%

2) L1‘A1H4, dioxane

Angew Int Ed 17, 274 (1978)
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Secn, Soo
MezN-CH2 C CF3
BUL'l - o
BuCHzNMe2 72%
Synth Comm 6, 539 (1976)
1) PhCHzNHOH
HOWE:
? F 0Ts
Me
PhOCHZCHZBr > PhOCHZCHzNH2 60%
3) HCI
Chem Lett, 1057 (1978)
8 1) 3 BuMgBr o)
PhZP-N=CH-OEt > Bu2CHNH3 80%
2) aq. NH4C1
3) HC1/THF
Synthesis, 691 (1979)
q EtBr, NaCH 9 n-PrBr, NaOH 3
PhZP-NH2 *—»PhZPNHEt -—_— Ph2PNEtPr
phase-Trans. HC1 phase-trans. HC1
THF THF
Et—NH2 Et-NH-Pr
76% 88%

Angew Int Ed 16, 702 (1977)
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Section 101 Amines from Hydrides

No additional examples

Section 102 Amines from Ketones

Ph BH3-pyridine Ph

N
=NNHT > -
_AC=NNHTS CH-NHNHTS
Et Et

Synth Comm 9, 49 (1979)

Ph—CHzNH

2 9 NaBH,, AcOH et
+ - - =N-
- Ph-CH,-N-ChMe,
2) 50
CHy-G-CHy
0
Synthesis, 766 (1978)
NNHTs
V4
Ph-CH-C NaBH CN NHNHTS
OH  “Ph Ph-CH-CHPh
) The -y

Synthesis, 789 (1979)

SECTION 102

95%

82%

85%
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OMe
N/ NH2
NaBH,(0COCF.,)
3 3 o 90%
THF
Chem Pharm 26, 2897 (1978)
NOH
HO-N-CH CHZCH3
NaBH
I S 87%
CH3CH COOH
Synthesis, 856 (1977)
N3 0TMS NHZ
1) LH\]H4
—> 83%
2) H20
Tetr Lett, 2737 (1977)
0
e Me
N/ * |
" 1) L1'/-\1H4 H— C — NH
C _— | 2 50%
N + Ph
o e 2) H', MeOH
78%ee

JCS Chem Comm, 723 (1977)
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Related methods: Amines from Aldehydes (Section 94)

Section 103 Amines from Nitriles

o

BHBOH

Ph-C(N ———————> Ph-CH 89%

oNH,
Joc 42, 3963 (1977)
Hys [RAH(i-PrsP),]

Me (CH, ) 4CN > Me(CH
THF

2)4CH2NH2 100%

JCS Chem Comm, 870 (1979)

1) MeMgl

0 CN
2) MgBr 2
/\/ Me

Tetr Lett, 23 (1977)

Tc 1) BuLi THZ
R— C—H > R— C—Bz 61%
| 2} BzBr ]
H H
3) H3

Liebigs Ann Chem, 40 (1977)
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Section 104 Amines from Olefins

C8H]7—CH=CH2

Me

1) PdC]Z(PhCN)2

2) Me2NH

> CBHU—?H-NMe2 81%
3) MCPBA CHZNMe2
4) KBH4

Tetr Lett, 163 (1978)

Me

|
//,l§§> MeNHC1 N
Ph _— Me7A 51%

C8H]7-CH=CH

Section 105

NO2

Q

OMe

Ph

J Prakt Chem 320, 413 (1978)

Me
A 43%

2 >
2) Br2 //ZL:S
CH

817

1) MeNHZ, PdC]z(PhCN)2

JCS Chem Comm, 413 (1977)

Amines from Miscellaneous Compounds
NH

2
Fe3(CO)]2 621

=

MeOH/benzene

OMe
JACS 99, 98 (1977)
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H

2

0, co, Fe(CO)5

glyme,

Ph-NO2

NO2

Ccl

NO2

Me

N02

C1

CH3

> Ph—NH2 100%

Et3N

JACS 100, 3969 (1978)

NH2

Fe4(C0)q,, KOH

— ) 79%
18-crown-6, benzene

Cl

Angew Int Ed 16, 41 (1977)

NH2
Fe(III) oxide
— 924
N2H4, MeOH
Me
Synthesis, 834 (1978)
NHOH
N2H4, Pd-C C1
> 100%
THF/ ethanol
CH3

Synthesis, 850 (1977)
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163
Et3N'HCOOH
Ph-NO2 —> Ph-NH2 100%
Pt/C
JOoC 42, 3491 (1977)
100%

C R
i u catalyst Iﬁ
9 :
gMe2 (|:Me2
H OH

JOC 44, 1233 (1979)

NMe2
MeCH, CHZO
> 60%
, Ra-Ni

00Me C00Me

Indian J Chem 14B, 904 (1976)

CH CH N CH CH NH
SH
95%
Et. N, MeOH

3

Tetr Lett, 3633 (1978)
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CrcCl

2
Ph-NO, ————>  Ph-NH, 974
CHOH
Synthesis, 792 (1977)
C=CH C=CH
CoSX
_— 90
0, NH,,
JOC 44, 3671 (1979)
NO,, paraffin NH,
400°
COCH, COCH,
Synthesis, 23 (1978)
N3
TMSO-CH CH,,NH

272

-> 93%

Tetr Lett, 2737 (1977)

Review: "o-Mesitylenesulfonylhydroxylamine and Related Compounds--
Powerful Aminating Reagents"

Synthesis, 1 (1977)
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Review: "General Methods of Alkaloid Synthesis"

Accounts Chem Res 10, 193 (1977)

Section 105A Protection of Amines

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

CH,CHMe

CH, CHve, HCOOH ﬂ 2v72
H,N-CH-C00-£-Bu ——> H-C-NH-CH-C00-t-Bu 87%
DeC
J0C 42, 2019 (1977)
i
R [H-C-0-C-H] in situ 8 R
H,N-CH-COOR'" H-C-N \ -CH-COOR'
0 \NMe/CH2C12
Synthes1s 709 (1979)
2) PhCOCT
HoN(CH, ) gNH, > HZN(CH2)8NHCPh 81%
3) TFA

Israel J Chem 17, 248 (1979)
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? EtO—C-CF3 8 ?
H2N-CH-C00H ——ie F3C-C-NH—CH—COOH ~80-90%
Et3N, MeOH

J0C 44, 2805 (1979)

Use of the p-hydroxybenzyloxycarbonyl protecting group in peptide
synthesis. Removed by H202/NH3.

Tetrahedron 34, 3105 (1978)

"
C1,C-C(Me,)-0-C-C1

”,____;L_-——Z.___~N\‘\

1}
) R-NH-C-0-C(Me,)CC1,

In/HOAc

Angew Int Ed 17, 361 (1978)

R-NH

Ph
]
Use of E-BUO-C-N=C/ as a t-butyloxycarbonylating reagent.
COOEt

O

Z-peptide —————— H2N-pept1‘de
Pd/C

BCS Japan 50, 718 (1977)

JCS Perkin I, 490 (1977)
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1) Me3S1'S1'Me3/I2
Boc- Gly-0Bzl >

glycine 100%
2) H20

Angew Int Ed 18, 612 (1979)

TsOH
Boc-Trp-0H > H

2N—Trp-OH 100%

dioxane/anisole
Chem Pharm Bull 26, 2198 (1978)

Boc and Z{OMe) protecting groups are removed by ethanesulfonic
acid in acetic acid or methylene chloride. Z, benzyl ester,
S-p-methoxybenzyl, and Ngg_methoxybenzenesu]fony] groups are

unaffected.
Chem Pharm Bull 25, 740 (1977)

1, 4-cyclohexadiene/Pd-C removes N-benzyloxycarbonyl protecting
groups.
JoC 43, 4194 (1978)
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1)
CHZOC—NHR

@,
Ns_em/

or CFBCOOH

R-NH2

JOC 42, 399 (1977)

D 0O

]
R—-?-COCH —> R-NH

2
H CH

O

JCS Chem Comm, 450 (1978)

2
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/—\ 0

i
R-NH,, R-NH—C—OCH2—©N
Hz/cat.

or  Zn/HC1

JOC 42, 3286 (1977)

] il
Me S1CH2CH20C—C1

/\

il
R—NH2 R—NHCOCHZCHZTMS

Et,NF, MeCN

4

JCS Chem Comm, 358 (1978)

e I
Peoc group: R3PCH2CH2-0-C-

Enhances the water-solubility of protected amino acids and
peptides; extremely resistant to acids, including TFA. Removed
by weak bases.

Angew Int Ed 17, 67 (1978)

Use of the T-methylcyclobutyloxycarbonyl protecting group in
peptide synthesis. More stable than t-Boc toward HOAc.

0 Me
\n‘v-c-o
H

Joc 42, 143 (1977)

(e
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0]
1
Adpoc = -C-O-C(Mez)-l-adamantyl

Adpoc-0Ph

R-NH2 Adpoc-NH-R

3% TFA/CH2C12

Stable toward hydrogenolysis.
Angew Int Ed 17, 944 (1978)

& is more stable to TFA than is the t-Boc group.

]
0-C-
Me- Me

I

A"
Cleaved by HBr/HOAc
JCS Perkin I, 1459 (1979)

0
I
R-NH, R—NH—C—O/\

HC1 or Hg(OAc)2

or 1) Brz, 2) MeOH

Tetr Lett, 1563 (1977)
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€l

o 0-C-C1

|a/\ "
N oW
H N

C/
o=
H2, Pt / ~0
0
or HF /J::::I:;
or H,NNH

2772 1 Cl

JCS Perkin I, 627 (1977)

CH3—©—CH2502C1

R-NH2 R—NHSOZCH2—©— CH3

stable to TFA

~ .

JCS Chem Comm, 220 (1978)
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hv
R2NSOZBz A RZNH
i-PrOH
Tetr Lett, 1029 (1978)
0, 10% Pd/C
> R2NH
cyclohexene
or NaH,PO
CHZCHzﬁNR2 2 72

Tetr Lett, 555 (1979)

NO

&
/_\

R-NH R-NHS

0N
HC1, dioxane

Chem Pharm Bull 26, 296 (1978)
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— NO

2
pept1‘de-NH2 @—@-SNH -peptide
HC1-dioxane

Chem Lett, 7 (1978)

O

N
R-NH—S‘@ R-NH2 100%
OZN HOAc
R = peptide

AZOC, BPOC, BOC, t-butyl ester, MSOC, and Tos are unaffected by
the reaction conditions,

Helv Chim Acta 61, 1086 (1978)

n
1) EtOCSCH,CO0H

0
2) C1SCOCT
R-NH g ?"K\N"R
N, S~
HOCH,, CH., SH 0
i Ny
Et N

JACS 99, 7363 (1977)
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/\

t
R,NH RZNCCH
TFA

"
2NHCSBZ

Tetr Lett, 325 (1979)

Hy, Pd/C @ @

MeO OMe

Chem Pharm Bull 26, 660 (1978)
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0
Ph
0
Ph
0
Q
Ph
R-NH, R ]
Ph
H,NNH,,/ ELOH 0

Yellow, fluorescent derivatives.

Joc 42, 2819 (1977)

Review: "Protecting Groups in Peptide Synthesis"

Chem & Ind, 617 (1979)
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CHAPTER 8
PREPARATION OF ESTERS

Section 106 Esters from Acetylenes

No additional examples

Section 107 Esters from Carboxylic Acids and Acid Halides

The following types of reactions are found in this section:

1. Esters from carboxylic acids (and acid halides) and alcohols.
2. Lactones from hydroxy acids.

3. Esters from carboxylic acids and halides, sulfonates, and
miscellaneous compounds.

CH3CH, I — C-OFt

COOH >
anion-exchange resin 94%

JOC 44, 2425 (1979)

176
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0 le>)
/N CH3—©—N=NHMe
S

NH -
S S
P { — 72%
N CH,0COMe —N
0 2 F CH,0COMe
CO0H 00Me
Tetr Lett, 5219 (1978)
Me3C-C00H
DBU R
+ — Me3C-C—OBu 81%
benzene
Bu-Br
BCS Japan 51, 2401 (1978)
MeOH, DCC
’ CO0Me
COOH Ea /\/ 9
h Ph 98%
N<©>—NMe2
Angew Int Ed 17, 522 (1978)
CH.,COOH CH2COOEt

2
EtOH, DCC
96%
CN_QN » CHaCly
Br Br

Tetr Lett, 4475 (1978)
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Ph—CHZCHZCOOH

DCC, TsOH l
+ — Ph-CHZCHZC-O-i-Pr 99%
pyridine
i-PrOH
Acta Chem Scand B, 33, 410 (1979)
DCC
lauric acid ———————————3 cholesteryl laurate

cholesterol

Synth Comm 9, 539 (1979)

n
COOH - c-0 OMe
PPE, DMF

85%
Synthesis, 429 (1979)
P(OMe)5 ﬂ
Ph-COOH —_— Ph-C-OMe 90%

J0C 43, 4672 (1978)
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Uy
COOH C-O(CH2)3Ph
PhOPOC]2

- 81%
Ph(CH2)3OH, pyridine

Tetr Lett, 4461 (1978)

= 83%
Q (PhyCHO)3P=0 Q\g

H TFA, CH2C12

Tetr Lett, 4697 (1978)

EtOH, pyridine
7-Gly-Tyr-0OH > Z-Gly-Tyr-0Et 95%
(Ph0)3fBu
Br

Synthesis, 355 (1979)

Me3OBF4 8
R-COOH * R-C-0Me ~90%

R = alkyl, aryl, vinyl
JOC 44, 1149 (1979)
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Me ,SOH
R-COOH ~————— R-COOMe 100%
Joc 44, 638 (1979)
L.
sC1
0 1. Phop, W 0
R-C-OH R-C-0Et  ~70-80%
2. EtOH

R = cephalosporinic acid.

Chem Lett, 979 (1978)

e) 214 99%
(CHy)y g BFy N—
\OH BZEtNCT
Ph
Ph "N Ph

Chem Lett, 441 and 763 (1977)
Chem Lett, 885 {1978}
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n e B 0

]
PhCH,CH, COOH M . PRCHCH,C-OEt  73%
2) EtOH, Bu3N
BCS Japan 50, 1863 (1977)
Br
1) COBr 8
MeZCHCOOH — MeZCH-C-O-E;Bu 91%
2) t-BuOH
Chem Lett, 145 (1979)
R TsOH, EtOH. R
@
H3N-CH-cod3 —_— TsONH3-&H-C00Et
reflux
Bull Chem Soc Japan 52, 1879 (1979)
1) C52C03
Boc-Pro-Pro-OH —>» Boc-Pro-Pro-0Bz 96%
2) BzBr

Joc 42, 1286 (1977)
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]
Br-CHz-C—Ph ﬂ 0
Me.C-COOH »> Me,C-C-0CH,CPh 95%

3
KF, DMF

Tetr Lett, 599 (1977)

BOP, Et3N
Boc-Trp-QH ———>  Boc-Trp-0Ph 96%
CH2C12, PhOH
0P(NMe2)3

N\/ ®
BOP = N Chr
N 6
Synthesis, 413 (1977)
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

Tetrahedron 34, 2069 (1978)
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i
oH 0-C-C,H,
--C=CH 1) TI0Et _-C=CH
—_——— ’ 70%
2) 1§
C1-C-C.H,

Synth Comm 7, 383 (1977)

Ac,0

85%
HC10

OH OAc
Joc (USSR) 13, 608 (1977)
PhCOC1 0 0

() i
HN(CH, ) ,OH —> H,N(CH,),0-C-Ph 58%
MeCN/benzene
c1© c1©

Synth Comm 8, 327 (1978)

I
Ph-C-0-(salicylic acid polymer) 8
BuOH > Ph-C~0Bu 77%

Synth Comm 7, 57 (1977)
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]
OH PPh3, benzene 0-C-Ph

A~~~ g /j\/\/\

(MeOOC)zc=0, (inversion) 729
PhCOOH ”

Tetr Lett, 3179 (1977)

0
i
OH q i 0-C-H
HC-0-C-CH,,OMe
> >90%
Et N
Rec Trav Chim 98, 324 (1979)
C1 f
/\/l\ ) /CY\/
OH C-0-C c1 0
i
0
Cl

Bull Chem Soc Japan 52, 1989 (1979)
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Me Me

£-[PtC1,(CH,)AcIm]

100%
Me N CHZCHZCHZOH

N
Me CHZCHZCHZOAC
AcIm = N-acetylimidazole

JACS 99, 3531 (1977)

]
Ph-C-CN acylates steroid alcohols selectively in the order
21>178>38>6a, 30>>20a>208>78>>7Ta>68>228>22a

Coll Czech Chem Commun 44, 2443 (1979)

Review: "4-Dialkylaminopyridines as Highly Active Acylation
Catalysts"

Angew Int Ed 17, 569 (1978)

KI, electrolysis
OH > C5H1] -0-t-Bu 83%
H20, t-BuOH

O=0

CSH]]CH

2

Tetr Lett, 165 (1979)

Further examples of the reaction ROH - 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

SECTION 109

Esters from Aldehydes

CH (CH, ) g CHO

+

Et0-TMS

O=0

03, MeLi R

— . CH(CHy)g

-0Me

Tetr Lett, 1627 (1978)

MeOH/ THF

NBS, hv i
C-OEt 834

Joc 43, 371 (1978)

]
] CHZC-OEt
SCH
1 3
1) CHZSCH3, base_~¥
- ~85%
2) EtOH, HC1
OMe

Bull Chem Soc Japan 52, 2013 (1979)
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Me2C=C(OMe)2

2
+ — Ph-CH-CMe 80%
® | 2
2) H30 HO COOMe
Ph-CHO
Synthesis, 400 (1978)
0 0

l Cr03, pyr«HCI 0
90%

Tetr Lett, 3483 (1977)

/0 anodic oxidation 0 0
Pr-f ] — S 72%
~
0 MeOH, KOH Pr” OMe
Synthesis, 283 (1978)
0
CH3-C-Br
_1‘_-Bu-CHO —_—— i_—Bu-(iH-OAc 99%
ZnC]Z Br

Synthesis, 593 (1978)
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1) Et SiOP(NMe

CHO 2) Buli

- > . 65%
3) Ph

2)2

Ph

JACS 101, 371 (1979)

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

S
il 1) Mel, MeOH Me 0 .
Me3C 0 C-NMe2 . 3 C-OMe 100%

2) aq.cho3

JACS 101, 1316 (1979)
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Section 112  Esters from Amines

Ph-CH2CH2NH2

1-AmONO 8
+ - CH3-C-OCHZCH2Ph 84%
CH3COOH
Synth Comm 8, 33 (1978)
Ph
l R
1) ~Z
Ph é; Ph
(38F4 |
BuCHZNH2 - Bu-0-C-Ph 85%
2) PhCOONa

JCS Chem Comm, 701 (1977)

Section 113  Esters from Esters

Conjugate reductions and conjugate alkylations of unsaturated
esters are found in Section 74 (Alkyls from Olefins}.

1) CgK
Ph-CHp~CO0EE ————————% Ph-(H-COOEt 70%
2) Mel Me

Tetr Lett, 653 (1977)
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1) PhSCH2C1, CH

2
ZnBr2 or T1C14
pu— > 0
™0 2) Nal0, v 0
' H
H 3) A 90%

Tetr Lett, 993 and 995 (1979)

8 PhI 8
LiCHZC-G I > PhCHZC—O+ 73%
NiBr,, Buli

23
JACS 99, 4833 (1977)
boric acid
WCH(COOMe)Z > 2NNcoume
180° 2

Synth Comm 9, 609 (1979)
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MgBr

n95%
--J§ Et.0 Ph
ph”” 0 2

Angew Chem Int Ed 18, 793 (1979)

Section 114  Esters from Ethers

Ph-I(OCOCF3)2 8
R-0Bz —> R-O-C-CF3 42-100%

R = n-alkyl, Ph, Bz
JCS Chem Comm, 615 (1979)

e
0
BzEt,NMnO,)

n=Bu-0-CH,Ph > Bu-0-
CHyCT,

=0

-Ph 90%

Angew Int Ed 18, 68 and 69 (1979)

Section 115 Esters from Halides and Sulfonates

Cs2c03

-COOH >

2015
DMF \\\‘__,,

JCS Chem Comm, 286 (1979)

1-(CH
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1 Fe(CO)5 P
Bu-MgBr > Bu-g-OBz 73%
2) BzOH, I2
Tetr Lett, 1477 (1978)
>=< nC1 2
OTMS >

* 70%

Br

Tetr Lett, 1455 (1978)

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.).

i
Ag0 OCCF,
f: I :7 _— 59%
TFA, TFAA

Synth Comm 6, 543 (1976)
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0
I
0 Npp
PhCOOH, TFA
97%
TSP
OCH, OCH,

(TSP = 2-trifluoromethanesulfonyloxypyridine)

Chem Lett, 1099 (1977)
CHZOAC

CHy Se0,, LiBr

JPAC///

eQ
22 Lip)

H04c

0Ac

Tetr Lett, 3279 (1978)

Also via: Carboxylic acids, Section 26; Alcohols, Section 41
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Section 117  Esters from Ketones

0
1
0 TMS-O—ﬁ-O—O-TMS 0 96%

NN

Py

JOC 44, 4969 (1979)

0

1
0 Ph-Se-0H 0
[::::ji\ 0,, CHCI, 0 83%

Hy0,, CHy

JCS Chem Comm, 870 (1977)

BF *Et,0
0%
0 AcOOH 0 '
0™ i

Acta Chem Scand (B) 32, 467 (1978)

=~
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H
0 R C'OMe
1) NaH, (Et0),PCH(CN)O-t-Bu
— 85%
2) ZnC12, Ac20
3) C)OMe
JACS 99, 182 (1977)
1'Me3
N
OH
0 25
Me S e

b

73%
l 0

0

JCS Chem Comm, 772 (1977)

Also via Carboxylic acids, Section 27

Section 118 Esters from Nitriles

No additional examples
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Section 119 Esters from Dlefins

1) LiAl,, TiCl,
ANN\F > ANNTNoae 58y
2) Pb(OAc)4

Tetr Lett, 1405 (1979)

05, HCT C0OMe
> 85%
CH30H COOMe

Angew Int Ed 17, 939 (1978)

TMS 0
1) Pb(OCOPh)4 0COPh

66%
2) Et4NF 0COPh

Joc 42, 1051 (1977)

0
COOH

PhSC1
_— 80%

JACS 101, 3884 (1979)

Also via Alcohols, Section 44



SECTION T20A PROTECTION OF ESTERS

Section 120 Esters from Miscellaneous Compounds

Me0 08 Bz

\\Y,;F\\~;,;N02L1 ”’1\\”’ "
BzBr  + OLi —> Me00C 2

Tetr Lett, 1161 (1977)

Section 120A Protection of Esters

s R HgO, BF ;- THF 0
y_R > R-C-OR'
0

Synthesis, 223 (1979)

197
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CHAPTER 9

PREPARATION OF ESTERS
AND EPOXIDES

Section 121 Ethers and Epoxides from Acetylenes

No examples

Section 122 Ethers and Epoxides from Carboxylic Acids

No additional examples

Section 123 Ethers and Epoxides from Alcohols and Phenols

CH2N2

R-OH > R-OCH
silica gel

3 25-98%

Tetr Lett, 4405 (1979)

198
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1) KOH, DMSO
PhZCHOH > PhZCHOMe 97%
2) Mel

Tetrahedron 35, 2169 (1979)

CH3C], benzene

H-(OCHZCH2)4-OH — H3C-(0CH2CH2)4-0CH3
NaOH, H,0 95%
Synthesis, 123 (1979)
n-CgH, 5-OH
Ni(acac)2
+ —> Q;CSH}3-O-BZ 81%
Bz-Cl
Synthesis, 803 (1977)
Et2504
//\/OH —— /\/OEt 70%
KOH/DMSO
Synthesis, 428 (1979)
@
Et3OBF4

’,f\\1’,CH20H —_— ’/,\\]/,CHZOEt 89%

Joc 42, 1801 (1977)
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0
i
P(OCHPh,) 5

Bu-OH > Bu-0CHPh, 74%
TFA, CH,CT,

Tetr Lett, 3943 (1978)

Me2N—©, PhCCl

R-0OH > R-O-CPh3
Et3N, DMF

Tetr Lett, 95 and 99 (1979)

P(OMe)5
Ph-OH  ————s  pp_oMe 90%
JoC 43, 4672 (1978)
®0
Me3SOH
Ar-OH —————— Ar-0Me 100%
JOC 44, 638 (1979)
®0
Me3Se0H
Ph-Q ——> Ph-0Me 100%

Tetr Lett, 1787 (1979)
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Bu-1I
Ph-QH ———————>Ph-0-Bu 83%
KF/Celite
Chem Lett, 45 (1979)
pyridine
PhOH + t-BuBr ———> Ph-0-t-Bu 90%
30°
Chem Lett, 57 (1978)
Ph-~0H Et4NF
+ _— Ph-0-Et 75%
Etl DMF

Can J Chem 57, 1887 (1979)

Related methods: Protection of Alcohols (Section 45A).

NCOOEt

H
NCOOEt
- 0 95%
OH OH PhP

3

NCOOEt
OH "

NCOOEt
- —_— O:o 100%
OH Ph.p

3

Tetr Lett, 5153 (1978)
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CH, CHOH ? '
DMSO CH3-C-O-C-CH3
2 ——— 99%
175°

Joc 42, 2012 (1977)

1. EtMgBr
(CH3)3C-OH > 95%
. 0

O—C(CH3)3

Chem Lett 817 (1977)

\\\\\\ H2’ MeOH \\\‘\
i ~100%
Pt{1I)-Sn(II) 4
complex catalyst bMe

HO™

Chem Lett, 835 (1978)
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TsC1, NaOH 0

i
Ph-CH-CH-CZCH  —————sn Ph-CH—CH-CZCH 80%

OH OH glyme
Synthesis, 706 (1977)

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

Section 124 Ethers and Epoxides from Aldehydes

MeO\ /OMe Me3S1H
/C\ __._._.> Pr‘-CHZOMe 100%
Pr H Me3S10Tf

Tetr Lett, 4679 (1979)

NaCNBH3
P —
CHy (CH, ) gCH(OMe),, CHy(CH, ) gCH,OMe 83%
HC1{g), MeOH
Tetr Lett, 1357 (1978)
2L1'A1H4-T1'C14
Ph-CHZCHZCH(OMe)2 > PhCHZCHZCHZOMe 87%

BCS Japan 51, 2059 (1978)
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py~BH 3/ CF 5CO0H

PhCHO —> PhCHZ—O-CHzPh 87%

CHO CHO(CH, ) 5CH

py-BH3/CF3COOH

CH3(CH2)60H 82%
c1 cl

Chem Pharm Bull 27, 2405 (1979)
1) py-BH3, TFA

2PhCHO » PhCH20CH2Ph 87%
®
2) H3O

Chem Lett, 415 (1979)

Ph-CHO - Ph

97%
Tetr Lett, 203 (1979)

Related methods: Ethers and Epoxides from Ketones (Section 132)
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Section 125 Ethers and Epoxides from Alkyls, Methylenes and Aryls

No examples of the preparation of ethers and epoxides by replace-
ment of alkyl, methylene and aryl groups occur in the literature.
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 and Epoxides from Esters

7

0 LiATH
: 4 e
)\ steroid  — (‘)\ 0-77%
0 A1C13

Chem and Ind, 230 (1977)
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Section 129 Ethers and Epoxides from Ethers and Epoxides

A1Cl

N 3 Ph 0
76%
-7 (:Me3 Me
JCS Chem Comm, 382 (1979)
Section 130 Ethers from Halides and Sulfonates
3 0@
Resin (Ph-0 ) benzene
+ - Bu-0-Ph 100%
Bu-Br
Synthesis, 113 (1977)
Ph-OH Et,NF
+ —» Ph-0-Et 75%
Etl DMF

Can J Chem 57, 1887 (1979)
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0
o’JL‘o
PhCH,Br > PhCH,0CH,CHBr  90%
Et NI
Tetr Lett, 2639 (1979)
0 PhONa a
_ 80%
ors  PhOH oPh
Synthesis, 298 (1977)
PhO , 2
0
PhO 1 85-95%

Joc 42, 3425 (1977)

Related methods: Ethers from Alcohols (Section 123)

Section 131 Ethers from Hydrides

No additional examples
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Section 132 Ethers and Epoxides from Ketones

MeSCH Na Q
NTS (3 eq.)
estrone 96%
DMSO

JACS 101, 6135 (1979)

MeO OMe H OMe
Me331H

—> 76%

Me3SiOTf

Tetr Lett, 4679 (1979)

MeO OMe OMe
NaCNBH3

> 78%
HC1(g), MeOH

Tetr Lett, 1357 (1978)

C] 0
I

L

3 Me

it
Ph-C-CH
94%
Tetr Lett, 203 (1979)
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(]

1) NaBH 0

4 Me
-C(MeZ)SMe > Ph,—1£->¥< 7 68%

2) Mel Me

Ph-

(ap]

JCS Chem Comm, 785 (1978)

Related methods: Ethers and Epoxides from Aldehydes (Section 124)

Section 133 Ethers and Epoxides from Nitriles

No additional examples

Section 134 Ethers and Epoxides from Qlefins

H0, i /\_rh
> 68%
/ \ Ph H
Fe3+(acac)

Ph Ph 3

JCS Chem Comm, 948 (1977)
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EtOCC]
—_— 85%

JOC 44, 2569 (1979)

CHC(0Et)
> @O 99%

Tetr Lett, 1001 (1979)

PhSeOH H 0
75%
buffer

JoC 42, 2034 (1977)

/\/ki/
—-——-———-—)

Ph
”“‘-”l“T”' ArSe00H 91%

Synthesis, 299 (1978)

CH OH
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O r ®
28%
@@ H,0,, HOAC, EtOAc ©‘

Tetr Lett, 1369 (1977)

»*

--0

£-BuOOH

————
. 60%
Mo(CO)6 0. OH

/C CH

@

rv-ca

CH2—©—CMe

Tetr Lett, 623 (1977)

~ 0
t-BuOOH, trifluoroacetylcamphor
— 78%

PhCH MoOZ(acac)2

3
82%ee

Z Chem 18, 218 (1978)
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OH Q0H

OH
CF3-%-CF3
OH . 0 90

JACS 101, 2484 {1979)

MCPBA, CH2C1
‘ 95%
pH 8 phosphate buffer
JOC 44, 1351 (1979)

: : MCPBA, NaHCO,

HEO’ CH C]

Tetr Lett, 427 (1977)

N~ CH3—©- CO,H
-> 0
0 75%
£-BuOH )
C - :

Bull Akad USSR Chem 27, 387 (1978)

Q=
~
pus 4
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N-benzoylperoxy-carbamic acid

L.

0 89%
THF

JOC 44, 1485 (1979)

o = o -

phase-transfer 0

JACS 99, 8121 (1977)

. 1) 1,, MeCN Ve 64
W ———
2) NaOEt, THF
0PO,EL, 0PO4Et,

JACS 99, 4829 (1977)

CH3CHO, 02
i 0 100%
hv, PhCI

Synthesis, 711 (1977)
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OH 1) N-iodosuccinimide 0
> ~80%
2) KOH “
P
Tetr Lett, 2545 (1979)
oH 83%
Hy0,
PhSeCl
e e,
CH,C1,, ‘\\inif
]
SePh @ 899,

Tetr Lett, 1257 (1977)
JACS 102, 3784 (1978)

Section 135 Ethers and Epoxides from Miscellaneous Compounds

Ph-S-CH,CH,Ph 1) NaH, THF 0
N-Ts _—— H..A-CHZ Ph 80%
2) PhCHO o ;

Synthesis, 693 {1977)
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PREPARATION OF HALIDES
AND SULFONATES

Section 136

Halides from Acetylenes

CuCl,,-LiCl Ph Cl
Ph-C=C-Et ? N —c/ 949
T 7N\
MeCN ¢l Et
Cucy__
- 21, Ph\ /1
eCN = 100%
/c CQ A
Cl Et
JCS Perkin I, 676 (1977)
C=CH
1) LiATH, Q
2) Acetone I
! —> c-c/ 89%
/ - ]
3) IC H \c1

JAES 101, 5101 (1979)

215
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® o
Et3NH HC'I2
Ph-C=CH > Ph\ 73%
C=CH2
Cl1
JCS Perkin I, 1797 (1977)
1) TeCl Ph Me
) TeCl, N
Ph-C=C-Me > /C=C 85%
2) IZ’ MeCN C1 \\I
Chem Lett, 1357 (1979)
1) CpZZrC12, Me3A1 Bu\ /H
Bu-C=C-H - C=C 85%
7\
2) 12, THF Me I
Synthesis, 501 (1979)
1 EtCuBr JMgBr Ph H
) [ IMg N
Ph-C=CH — ‘/,C=C\\ >90%
2) NBS Et Br

Rec Trav Chim 96, 168 {1977)

@ * (HF)n

Et-C=C-Et N > /Y\/ 759

THF FF

JOC 44, 3872 (1979)
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Section 137 Halides from Carboxylic Acids

0N 0N
HgO, Br2
COOH —_— Br 974
CC]4, hv
0N 0N

(0% yield without light)
JOC 44, 3405 (1979)

Section 138 Halides and Sulfonates from Alcohols

CH Br

————eei

MeBSiBr 90%

Tetr Lett, 4483 (1978)

Ho OH Me.Sil I H
\c/ 2 NS 95
cH’/,*\\ H N\ a
3 Cgfhs CHy el

>90% inversion
Tetr Lett, 2659 (1977)

OH I

i

Me3SiC1, Nal
’ 85%
MeCN

Synthesis, 379 (1979)
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OH I

Me351C1
—— 98%
Nal

JoC 44, 1247 (1979)

OH I

1) Me3SiS1'Me3/I2

— 86%

2) H20

Angew Int Ed 18, 612 (1979)

1) Me3SiC1, pyridine
— Ph-?H—CHZCOOEt

4 F 92%

Ph-CH-CH,, COOEt
S 2) PhPF

Tetr Lett, 4507 (1978)

PPh3
CH2=CH-E:H-CH3 — CH2=CH-('ZH-CH3 94%
OH
C13C§CC13 C1

Tetr Lett, 2999 (1977)
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DMPADC™

—_—
PhCHZOCHZCHZOH PhCHZOCHZCHZCl 92%

*N, N-Dimethylphosphoramidic dichloride
Chem Lett, 923 (1978)

HC1, ZnCI2
R-OH - > R0
trinonyl borate

R=1° alkyl
JOC (USSR) 13, 604 (1977)

Et

C)
L@ BF4
~< 1O
1. Cl
CHy 0 CeMi3 >/CH3
@@ RN

2. Et4NC1 H Cl

¢

6H]3>/
pY

HO
>90% inversion

Chem Lett, 383 (1977)

EtZNSF3
~v80%

HO F
Tetr Lett, 1823 (1979)
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\\\\“-\ Pd(PhCN),C1, ‘\\‘~\~\\

R
-

H cl
Tetr Lett, 4575 (1978)
0
C1.C % 1
30-C-Cll4
\ > \ 100/7
”A\Tr”. Ph P
H20H CH2C1
JOC 44, 359 (1979)
TfOTf
R-O0H =———>» R-0OTf 28-89%
pyridine
Joc 42, 3109 (1977)
Ph502C1, benzene
Bu-CHZOH -> Bu—CHZOSOZPh 85%

Synthesis, 822 (1979)
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0
Me(CH

) COOH "
O:OH 2’16 N O:OC(CHZ)MM&
OH TsOH 0Ts

Rust J Chem 30, 2479 and 2487 (1977)

Section 139 Halides from Aldehydes

CHO CHBrz
BBr3
> 72%
Synith Comm 9, 341 (1979)
S0CT Cl
z I__c
Ph-CH) ——»  Ph—C— 90%
DMF H

JOC 43, 4367 (1978)
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Section 140 Halides from Alkyls

0
<§::2N * HC1
> 76%
CH3CN CHLCT
2
Synthesis, 227 (1978)
0 0Ac
‘:ff:Z& HBr
— 94%
Br

HOAc

Helv Chim Acta 62, 2338 (1979)

For the conversion RH - RHal see Section 146 {Halides from Hydrides)

Section 141 Halides and Sulfonates from Amides

No additional exampies
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Section 142 Halides from Amines

Ph
Ph = Ph
Bu-NH ® ©
u-NH, —  Bu-I 69%
A
Synthesis, 634 (1977)
NH, Cl
t-BuSNO
> 98%
MeCN, cucl,
NO,, NO,
Tetr Lett, 4519 (1978)
NH, c1
t-BuONO, Cucl,,
N 929%
MeCN
NO, NO

2
Joc 42, 2426 (1977)

E_—BuSNO2
OZN‘©_NH2 OZN—©— I 80%

12, benzene

Chem Lett, 939 (1979)
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0
N, 1
Mel or 12
— >90%
CHC13, 18-crown-6
Br Br
Tetr Lett, 3519 (1977)
il
" Me-C-O-C{%z H
Me-t-0-Q2 _u C1COOEt t=cC 91%
Pt E——— ph” CH,C?
Ph ‘\CHZNEtZ
Synthesis, 786 (1977)
NH, CF,
1) CF4NO
-> 30%
2) hv
Angew Int Ed 16, 854 (1977)
KHF,, H 0
PhyCN, - Ph,, CHF 60%
Bu,NC10,, CH,CT,

Tetr Lett, 1447 (1977)



SECTION 144 HALIDES FROM ETHERS 225

Section 143 Halides and Sulfonates from Esters and Epoxides

No additioral examples

Section 144 Halides from Ethers

1) Me3S1S1'Me3/I2
OEt —> I 98%
2) H,0

2
Angew Int Ed 18, 612 (1979)
HBr
[l_-C]6H33-OCH3 _— _r]_-C]6H33Br 88%
R4PBr
Synthesis, 771 (1978)
C1 Br
PBr3—DMF
== 00 -
N OMe N Br

Chem Lett, 891 (1977)
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0
\@ BF,
>_c1
Cl
0
Cl
Et,NCT, EtoN

Chem Lett, 1013 (1977)

Section 145 Halides from Halides and Sulfonates

KI, Bu4PI
BuBr —> Bul 96%
silica gel column

Synthesis, 952 (1979)

PthF4
Ph-CC1 3 — PhCF3 91%

JOC (USSR) 13, 561 (1977)

NiBrz, In powder
Meo—©- Br — Meo—©-1
KI

Chem Lett, 191 (1978)

78%
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0
il
1) PhZASCH2L1
BuBr > BuCHZBr 79%
2) Br,
Angew Int Ed 16, 53 (1977)
BuLi 1) EtZO
———
BuSOZCF3 749,
+ 2) H20
PAN(S0,CF,),

Joc 42, 3875 (1977)

Section 146 Halides from Hydrides

a-Halogenations of ketones, esters, and acids are found in Sections
369 (Haloketones), 359 (Haloesters), and 319 (Haloacids).

Me PhICI M
| 2 \
C-C1 82%

cat.(C6H13)3B

Chem Lett, 961 (1979)
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N=C1
76%

C6H.|3CH2CH3 > C6H13CHCH3

Fe(I1), CF,CO0H &
J0C 44, 3728 (1979)
F
) T1(0COCF ),
2) KF
—> 714
3) BF,

Joc 42, 362 (1977)

NO,,
C1,0, (CF4S0,),0
~ 974
POCT, -

80% meta

Chem Ber 112, 1677 (1979)

NH2
NBS-DMF
> 93%
Br

JOC 44, 4733 (1979)
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S0,C1

2t
3 CHy —— CH3—©—CH2C1 84

Pd(PPh3)4

Chem Lett, 223 (1978)

~ DBU- BrCC] I l

same conditions
PhC=CH » PhC=CBr 99%

Chem Lett, 73 (1978)

OCH3 OCHZC]
C1 2 hv
—> 50%
cCl 4
Chem and Ind, 127 (1977)
1) KOH, H,0 1
C7H-I S—CHZNO2 > C7H-| 5-CHN02 92%

2) C]Z, CH2C12

Joc 42, 3764 (1977)
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H=CH-CMe

3 0 |
| =CH-
1) CH3ENHBr, HF (=CH-CMe,
— 74%
2) KOH
OMe
OMe
Synthesis, 217 (1978)
(CF 550,),0

Ph-H > Ph-SOZCF3 61%

A1C13

Joc 42, 3875 (1977)
"Selective Halogenation of Steroids Using Attached Aryl Iodide

Templates"

JACS 99, 905 (1977)

Section 147 Halides from Ketones

Et,NSF, ::]<: ub to
————————
0 E n90%

JCS Perkin I, 1354 (1979)
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0 SOC'I2 Cl cl

\ AN /’
‘\
Ph Ph DMF //

85%

JOC 43, 4367 (1978)

Section 148 Halides and Sulfonates from Nitriles

No examples

Section 149 Halides from Olefins

For halocyclopropanations see Section 74 (Alkyls from Olefins)

1. LiATH,, TiCl

4° 4
—> 73%
2. CuC]2
X
Ct
Chem Lett, 833 {1978)
CH=CH2 1) HSiC]3 CHZCHzBr
2) KF
> 54%
3) NBS

JACS 100, 290 (1978)
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1. L1A1H4, szTi(A1H3)2
Bu-CH=CH2 - Bu-CHZCHZBr 79%
2. Br

2

Chem Lett, 1117 (1977)

@-(w)n
@ N CL 80%
THF

F

Joc 44, 3872 (1979)

1) LA, THCT, A~~~
AN > By

2) Bry 794

J Organometal Chem 142, 71 (1977)

HC1, H,0

272 C1
— 76%
phase-transfer cat. C1

Synthesis, 676 (1977)
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Xer
Ph—CH=(:H(:H3 —r— Ph—?H-gH-CH3 60%
F F
JOC 42, 1559 (1977)
C1 C013
CC]4

83%

o

Ru(II) complex
Chem Lett, 115 (1978)

Use of a heterogeneous solvent suspension method for benchtop
fluorination of alkenes using XeF2.

Tetr Lett, 363 (1977)

Section 150 Halides from Miscellaneous Compounds

HF, pyridine

Ph-N=N-NMe Ph-F 97%

9 >
JCS Chem Comm, 914 (1979)
Review: "Introduction of Fluorine into Organic Molecules: Why

and How"
Tetrahedron 34, 3 (1978)
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Review: "The Invention of Reactions Useful for the Synthesis
of Specifically Fluorinated Natural Products"

Pure and Appl Chem 49, 1241 (1977)
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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 occur in the literature.

Section 152 Hydrides from Acid Halides

Pr3SiH
-_— 68%
(_t_'BUO)z

JCS Perkin I, 1137 (1979)

€oct

235
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Section 153 Hydrides from Alcohols and Phenols

This section 1lists examples of the hydrogenolysis of alcohols and
phenols, ROH + RH

1) CH3502C1

L

63%
2) electrolysis,

OH DMF, Et,NOTS
Tetr Lett, 2157 (1979)
K, 18-crown-6 86%
steroid >
} :k :L i THF )\*
[l H
OH O—C-NEt2 H
JCS Chem Comm, 1175 (1979)
Ph3SnH

N-CyoHyc0H = n-Cy5H,SePh n-Ciotoe 73%

JCS Chem Comm, 41 (1978)



SECTION 153

1
1-naphthyl— (l:—OH >

i
C.H -C-NHCHZOH

5

PhZCHOH

HYDRIDES FROM ALCOHOLS AND PHENOLS

NaBH4/CF3COOH v
1-naphthyl— (|:- H
Ph

Synthesis, 172 (1977)

NaCNBH
3 ]
J— ~-C-
C5H]] C-NHMe
TFA
Synth Comm 7, 549 (1977)
Me251I2
—————————
PhZCH2
CHZC12
Me251I2 {
— Ph-CCHZPh
CH2C12

Tetr Lett, 4941 (1979)

1) Me,SiI, CH_Cl 0
) Mey 2 2 1]
> Ph-C
2) sodium thiosulfate

-CH,Ph

2

Synth Comm 9, 665 (1979)

237

97%

86%

96%

45%

95%



238  COMPENDIUM QOF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 154

OO == QQ
— 96%

J0C 44, 4813 (1979)

1) NaH, THF

2) CIPO(0EL),
C9H19—©—0H - C9H19—©>—H 92
3) Ti°, THF

4) MeOH

JOC 43, 4797 (1978)

Me OH Zn, HC1 Me
\©/ —_ 97%
ether

Tetrahedron 33, 511 (1977)
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)



SECTION 157 HYDRIDES FROM AMINES

Section 155 Hydrides from Alkyls

Me Me
o
A1C13, CS2
JCS Perkin I, 176 (1979)
Section 156 Hydrides from Amides
No additional examples
Section 157 Hydrides from Amines
This section lists examples of the conversion RNH2 -+ RH
oH OH
CH%gre3 NaBH3CN CH3
MeSO? HMPA
COOEt COOEt

JCS Chem Comm, 1089 (1978)

Br

239

90%

91%
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NH2 H
Me3C-0N0
— 82%
DMF
NO2 N02
JOC 42, 3494 (1977)
NH2 R
COOH COCH
NH20503HA‘)> 729
Oon
JACS 100, 341 (1978)
TosN3, NaOH
Ph-NHNH2 > Ph-H 40%
benzene/HZO
Et4NBr
Tetr Lett, 3059 (1978)
PhSH
Ar-N?BFﬁ ———  Ar-H 84-100%

Ar = subst. Ph
Chem Lett, 1051 (1979)
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Section 158 Hydrides from Esters

This section lists examples of the reactions RCOOR' - RH and
RCOOR' -+ R'H

Et00C  COOEt H COOEt
1) KOH, 18-crown-6
benzene

—

> 70%

2) HC1, 100°

/’l§§=/"‘\~z’1:==/’ﬁ\‘OAC

or Ac PdC1,(PPh,),

G Z NH4HCO,,

Synthesis, 37 (1977)

~90%

Tetr Lett, 613 (1979)

85%

Synthesis, 774 (1977)
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Na
—> l +60%
Ac HMPA/t-BuOH H

JCS Chem Comm, 567 (1978)

Li [::::t::i 50%
J: :}: H.,NCH.,CH,NH
AcO oNCH,CHoNH,

Indian J Chem 188, 179 (1979)

Ac C=CH C=C-Bu
1) BulLi

82%

2) BuBB

3) HZO

Joc 42, 2650 (1977)

Section 159  Hydrides from Ethers

This section Tists examples of the reaction R-X-R' - RH, where
X=0 or S.
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MeO OMe H OMe
Me3SiH

> 76%

Me3S1OTf

Tetr Lett, 4679 (1979)

T, THSC1 H
Chy Csfyy  gag

Synth Comm 7, 427 (1977)

Section 160 Hydrides from Halides and Sulfonates

This section Tists the reduction of halides and sulfonates RX->RH

NaBH,, Me,SO 82%

NN AN

I H

Full paper, many examples.

JOC 43, 2259 (1978)
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NaBH3CN,
9-BBNCN, or
polymeric cyanoborane
R-X - R-H
HMPA
R = alkyl
X = halide, tosylate
Joc 42, 82 (1977)
H20Mes '
L1Et38H CH3
e
THF 96
JOC 42, 2166 {(1977)
?r L1A1H4-C0C12
> decane 98%
C3H7--CH-(:6H]3

Br L1A1H4-N1C]2
— 100%

Tetr Lett, 4481 (1977)
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Br R H
NaOMe or NaOCH
- 89%

cat. PdL4

JOC 43, 1619 (1978)
Tetr Lett, 1913 (1978)
Br

NaH, t-AmONa
Q0 ==
DME

Tetr Lett, 3951 (1977)

Et3N'HC00H

Ph-Br > Ph-H 92%
Pt/C

Joc 42, 3491 (1977)

OH OH
Br Zn, NaOH Br.
e —— 83%
H20
Br

Joc 42, 835 (1977)
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_ C]
BzC1 BzH 86%
PPh,, NaOH

J Organometal Chem 148, 311 (1978)

MgH2

—————- 9
CH3(CH2)8CHZI CH3(CH2)8CH3 100%

JOC 43, 1557 (1978)

0
Br\é/cooa _Fe(c0); G/cooa

JOC 44, 641 (1979)

73%

N (CO) .
m/\w% 4 CHBr,  60%

Br Br
Ph THF Ph

Chem Pharm 25, 1749 (1977)
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CoC]2
W —_— NN 98%
B LiATH,
J0C 43, 1263 (1978)
LiCuH2
Dl = Dyl 100%

Joc 43, 183 (1978)

-n
jo]
f g
w
w
3
x
-n

iy === iy e

Joc 44, 151 (1979)

1) Bu

— 3

Ts 2) I-p

SnH, AIBN ——

—

80%

JACS 101, 5414 (1979)
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Nal, Zn
> 84%
H
DME H

Ts0

H
Coll Czech Chem Comm 44, 246 (1979)
Br
Br  Br
In, KOH
Me 95%
Me
JOC 43, 3500 (1978)
Br
Br NaTeH
CH3
; EtOH C
1 N Ct
74%

Synthesis, 545 (1978)

0 0
i i
CCHzBr‘ MO(CO)G/A'I 2O3 . C-CH3
: THF 80%

JOC 44, 2568 (1979)
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0 electrogenerated Ti(III) 0
y > " 58%
Ph// \\CHzBr Ph/, \\CH
3
Can J Chem 56, 2269 (1978)
0 0
‘ Br

polymer-bound FeH(CO)(?
— 92%

Joc 43, 1598 (1978)

Ce(IIl), Nal

o
THF

Synth Comm 9, 241 (1979)

C1 Nal

> 86%
pyridine-503

Synthesis, 59 (1979)
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Section 161 Hydrides from Hydrides

No additional examples

Section 162 Hydrides from Ketones

No additional examples

For the conversion R2C0 > RyCH, or R,CHR' see Section 72 (Alkyls
and Methylenes from Ketones)

Section 163  Hydrides from Nitriles

Li, NH3(1)

80%

Joc 42, 3309 (1977)

Section 164 Hydrides from Olefins

No additional examples



SECTION 165 HYDRIDES FROM MISCELLANEQUS COMPQUNDS

Section 165 Hydrides from Miscellaneous Compounds

NO NaSMe H

DMSO

Many examples (must be tertiary).
JACS 101, 647 (1979)

Na, NH (1) -

R-N=C ® 0 R-H
or Na Napth

JOC 43, 2396 (1978)

251

94%

vG0%



Compendium of Organic Synthetic Methods, Volume 4
Edited by Leroy G. Wade, Jr.
Copyright © 1980 by John Wiley & Sons, Inc.

CHAPTER 12
PREPARATION OF KETONES

Section 166 Ketones from Acetylenes

Hg/Nafion-H
Bu-C=C-H — Bu-
EtOH, H,0

90%
2

Synthesis, 671 (1978)

KMnO4, H20 8 8
Ph-C=C-Pr » Ph-C-C-Pr 81%

CH2C12, Adogen

Synthesis, 462 {1978)

KMnO, R l
CH3(CH2)6-C5C' (CH2 )GCH3 —i CH3(CH2)6-C-C-(CH2)6CH3
acetone 81%

JOC 44, 1574 (1979)

252
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1) EtgN 0

N

v={
Ph

HC=C-COPh

_ R
> Ph
2) (CO,H),,

AcOH

Chem Ber 112, 322 (1979)

Section 167 Ketones from Carboxylic Acids and Acid Halides

COOH

COOH
OH

1) 2 LDA
2) MeSSMe

—l

3) NCS, EtOH

JACS 99, 3101 (1977)

ot

NsPC]
@8 QL

Chem Lett, 49 (1978)

66%
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C_H
electrolysis 6 ]3\\
> c=0 63%

ether/water, NaOH
C6H13-C—(CH2)ZCOCH3 CH3C0(CH2)2

HOOC COOH

Tetr Lett, 1047 (1979)

NaCl+ATCI 0
©\/\ ) e
COOH 170°

JOC 44, 3724 (1979)

0 i
i _ C
C1 c-C1 Nafion-H 82%
CH3
+
Ct
Ph—CH3
Synthesis, 672 (1978)
Oy
Ne-c1 0
79%
Fe,(S0,), %
+ Ph-(] —mmm—» ©
. 02N Cl
NO,

Synthesis, 54 (1977)
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Ne MeMgl

| _— > i
>—C— cocl )C;—C—Me 88%

ﬂ THF 0
PriMgBr + Ph-C-C1 > Pr-C-Ph 86%

Tetr Lett, 4303 (1979)

n~C,HoMnI 0
¢
+ C,H C,H
479 715 o
0 91%
] 1
n-CoHy5C-C

Synthesis, 130 (1977)

Et,Si 0
) AlCT lCI
3 7
+ -_ Et \j_-Pr 82%
8 CHZCI2
i-Pr-C-C1

Synthesis, 677 (1977)
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|
C]]H23-C-C]

=0

|
PhCHZCHZC-Cl

2 C7H]5-C-C1

SECTION 167

0
t

¢
: "

1) Me3SiCH2A101

B E—

- C”H23 3 70%

2) H20

J Prakt Chem 320, 341 (1978)

Me4Sn

]]
PhCHZCHZCCH3 99%
BdeL2C1

Joc 44, 1613 (1979)

Bu3B, MelLi,

CuC1-COD 8

> Ph-C-Bu 85%

Tetr Lett, 173 (1977)

i
1) Fez(CO)9 P
—_ e CHT Nen 549
M5 M5 b
2) CF ,COOH

Tetr Lett, 3861 (1977)
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MTMS

0
Ticl, 'C' \/A
¥ 8 65%
0 CHyCT,
Bu-C-Cl

Tetr Lett, 4045 (1977)

Section 168 Ketones from Alcohols and Phenols

OH 0

Cr‘O3
— 100%
poly(vinylpyridine)resin

JOC 43, 2618 (1978)

Me O
CrOS/Celite
> 71%
EtZO/CH2C12

Synthesis, 815 (1979)

OH
Me
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L ; steroid L‘ 88%
HO 0

Synthesis, 534 (1978)

Bu NHCrO4
> 70%
CHC] 0

Synthesis, 356 (1979)

HZCr‘04/S1’02

OH 0
KyCr,0, HyS0,
—> 65%
CH,C1,, Bu,NHSO,
Tetr Lett, 1601 (1978)
OH

0
chromic acid

— 76%

silica gel

Tetrahedron 35, 1789 (1979)
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o

OH

KETONES FROM ALCOHOLS AND PHENOLS 259

KMnQ

4
—_— //A\\,//\\y//ﬁ\jr/’ 96%

CuSO 0

JOC 44, 3446 (1979)

0
BaMnO4 R
g 90%

Tetr Lett, 839 (1978)

1} DMSO, (COCl)2 4J:::
> 95%
0

2) Et3N

Synthesis, 297 (1978)
Tetrahedron 34, 1651 (1978)
JOC 43, 2480 (1978)

1) Me,S0, (cocl),

b

- 98%
2) Et3N 0

JOC 44, 4148 (1979)
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DMSO, TFAA Q
N, CHyCl, é

Rs

\

Synthesis, 297 (1978)

OH
OH
© 0,, PdC1,-NaOAc R

0

JCS Chem Comm, 157 (1977)

OH PdL4, K2C03 ﬂ
c

73
Ph PhBr, DMF
Tetr Lett, 1401 (1979)

+4 ©
Ce BrO3

Ph-?HCH
OH

Synthesis, 936 (1978)

SECTION 168

947%

88%

95%

86%
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OH

Ph-CH-CH
H

OH

OH

A

KETONES FROM ALCOHOLS AND PHENOLS

KI, electrolysis 0

-

H,0, t-BuOH

Tetr Lett, 165 (1979)

CuCl, 02, K2CO3
—» Ph-C-CH
il

phenanthroline 0

3

Tetr Lett, 1215 (1977)

. 0
N1Br'2 9
(Phﬁ-O}z
0
JOC 44, 2955 (1979)
Fe(:]3 /?\/
———————-
hv

Joc 42, 171 (1977)

261

59%

93%

75%
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OH

0
KZ(Ru04)
> 7%

persulfate

JCS Chem Comm, 58 (1979)

(Ph4BiC1),0
—> v80%
HO 0

JCS Chem Comm, 1099 (1978)

OH

ﬂ 0
(PhSe)20
—> 86%

JCS Chem Comm, 952 (1978)

OH

S

0613CHO

99%

A]ZO3

Synthesis, 555 (1977)
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OH 0
5-deazaflavin
> 824%
KOH
JCS Chem Comm, 825 (1977)
1) PrMgBr
cholestanol > 93%
2) azodicarbonyl o
HO dipiperidine
BCS Japan 50, 2773 (1977)
?H DDQ, HIO4 ;
Ph-CH=CH-CH-Me —> Ph-CH=CH-C-Me 80%
HC1/benzene

Synthesis, 848 (1978)
OH

~r™
OH
Ph3CBF4 0
e —— 59%

CH2C12

Tetr Lett, 2771 (1978)
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OH 1) MCPBA 0 0

2) MCPBA,ﬂ
N

Joc 42, 2077 (1977)

N 03
(Q#;\*C] Fsc

86%

-Me 88%

Chem Lett, 179 (1977)

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

Section 169 Ketones from Aldehydes

0
‘ il
Me ;STCN OTMS 1) LDA, THF PN
Ar-CH) > Ar-fi  ———  Ar R
CN  2) RBr
80%
3) 1P

Ar = subst. Ph, pyridyl, furyl
R = Me, i-Pr, Bz
Chem Ber 112, 2045 (1979)
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1) Et-CBr,Li 0
2) Buli

1]
[::::{,CHO . [::::r,C—CHZCHZCH3
3) H3OO 53%

Synthesis, 968 (1979)

il
1) Ph-S-CHCT 0
Bu-CHO > Bu-C-CH,C] 819
2) A
Tetr Lett, 1225 (1977)
Chem Lett, 209 (1979)
1) (PhS),CHL] 0
TMEDA C 79%
H, ,-CHO > <N\
n-Chy 3-C n-Chyy CH,SPh

2) TsOH, benzene

JCS Perkin I, 1074 (1979)
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Section 170 Ketones from Alkyls, Methylenes, and Aryls

0
DDQ N
N
=0 -
0

Synthesis, 144 (1979)

BzEt3NMn04 0

i
Ph-CH2CHZCH2CH3 > Ph-C—CHzCH2

y

CH 447

3

Angew Int Ed 18, 68 and 69 (1979)

e ol i
e-uU=oe
'\
PhCH,,Ph > Ph Ph 90%
Tetr Lett, 3331 (1979)
SeO2
CoHy o -CH. -CH=CH, e no_ .
771572 2 C4Hy - C-CH=CH, 61%
t-BuOOH

JACS 99, 5526 (1977)
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™~

Cr‘03-CSH5N
AcO AcO
87%
J Chem Res (S), 42 (1979)

Cr03 \
Q—C5H11-CH2-CH=CH—COOMG ——i n- CSH.”-C—CH=CH-C00Me

Ac20, HOAc

86%

Bull Chem Soc Japan 52, 184 (1979)

NO
2 OMe
0 SSMe TN ? :5(
Mﬂ(
? NaH, THF t : f

Hg(C]O )2 ,
57%

Tetr Lett, 5021 (1978)



268  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 172
Li, NHy(1)

[::ﬁ:] [:O::]
N N
THF, t-pentanol

OMe OMe

Aust J Chem 31, 1625 (1978)

Section 171 Ketones from Amides

No additional examples

Section 172  Ketones from Amines

E\ 1) t-BuLi, THF
Ph
— 75%
H
Phg” 2) Mel 0
P
NMe2 ) H3

Joc 44, 3585 (1979)



SECTION 173 KETONES FROM ESTERS 269

Section 173  Ketones from Esters

COOPh
0
. ce) X
K CH2N02, DMSO C-CH2NO2
- C'I 82/)
Synthesis, 295 (1979)
OAc
MeBAT, TFA
I — 0
0TMS 952

JACS 99, 4192 (1977)
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Section 174  Ketones from Ethers and Epoxides

OMe g
UFg
eor—————
86%
JACS m, 5396 (1978)
OMe 0
1) NO,BF,
3> 57%
2) Hy0

JoC 42, 3097 (1977)

1) PhSeNa, EtOH
> ~80%
2) MCPBA, pyr

JACS 99, 7601 (1977)
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Section 175 Ketones from Halides

/\/\/\( Pty /\/\/\n/
Br CHC, 0
729
Chem & Ind, 213 (1979)
Ph
SN
1) |
Ph T 0 ]
H Br .
ON C
\/ 2 '\
/c\ ph” “Me  60%
P Me 2) A
JCS Perkin I, 2493 (1979)
Ph-1

Ni(CO 0
(C0), 8
+ —_— Ph-C ol 90%
benzene
C1@—H9C]

Synthesis, 776 (1977)
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0
1) Fe(C0); 'c,!
- yd 9
Bu-MgBr — > Bu \Me 70%
2) Mel
Tetr Lett, 761 (1978)
CO, HMPA ﬂ
PRI + Me,Sn > Ph-C-Me 123%
PhPd(PPh,),1
Tetr Lett, 2601 (1979)
Fe(C0);, NaOH 0
2 PhCHzBr — PhCHZ-C-CHZPh 949,
Bu4NBr
Chem Lett, 321 (1979)
1) 2BuMgx Eé 64%
MeOCHZCOOMe — Bu”/’ T~y

2) anodic oxidation

Tetr Lett, 3625 (1977)
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1) EtzNCHZCN, LDA
2) LDA, R'X )

R-X R—=Ce=R' ~80%
3) (COOH)Z, HZO/THF

R, R' = 1° alkyl
Tetr Lett, 5175 (1978)

1) NaOH, Bu4NI

2) BzBr ﬂ
= > C 65%
TosCHZN—C > /// \\
3) i-PrI Bz i-Pr

Tetr Lett, 4229 (1977)

£l Hg(OAc),, BF 4 Et,0
HOAC 60%

Tetr Lett, 1943 (1978)

Hg(OCOCF
90%
CHZC]

Tetr Lett, 3489 (1979)
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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
R2CH2 > RZCO see Section 170 {Ketones from Alkyls and Methylenes)

i
CF,C0SO CF3

QOO0 —

J0C 44, 313 (1979)

NaC1-A1013
— 96%
170°

COOH

Joc 44, 3724 (1979)
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PhCH,
co 0
+ o thcn-c—@sm
Rh, (€O}, CH,
Ph,C=C=0

Chem Lett, 535 (1978)

Section 177  Ketones from Ketones

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

For the preparation of enamines from ketones see Section 356
(Amine-0lefin),

08
OBR3 K 0
CH
Mel 3
_— 95%
THF

Tetr Lett, 845 (1979)
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0 1) LDA 0
Me  2) B(OCH,CH,) N, DMSO Me Me
> 75%
3) Mel
Synth Comm 8, 9 (1978)
0 o 0
1) Ph.c®, DME I
I ’ /C\
PN —>  Ph CMe,  76%
Ph CHMe,  2) Mel
Synth Comm 7, 137 (1977)
0 0
KH, CH,I .
81%
JOoC 43, 1834 (1978)
0 0
1) K-0-t-Am, DMF/DME Bz
> 77%
2) BzBr

3) NH4C1 , H20

Synth Comm 8, 563 (1978)
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NNMe NNMe.,,

2
. Me
Li Mel
——————
95%

Chem Ber 111, 1337 (1978)

- * o
1) CHZ-CHCHZBT
2) H363 80%
82%ee

JoC 42, 1663 (1977)

?-_fBu
//C=0
_;Bu—CQ:
N 0
1) LDA Pr
> 70%
2} PrBr
97%ee(S)

Tetr Lett, 573 (1978)
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1) R-NH

2
2) LDA, Mel
\/\r(\/ - e 84%
0 3) Hoac, Gbac
0
*
R = -CHBZCH,OMe 98%ee
J0C 43, 3245 (1978)
0 0
HCHO, €O CH,
~v40%
RC1,
Chem Lett, 215 (1978)
Me C1
0TMS 0
> e
Ticl, 65%
Tetr Lett, 1427 (1979)
&}
COCH, [FeH(c0),] y
Ph-CH=C —~  PhCH,CH,CPh 69%
coph EtOH

BCS Japan 51, 835 (1978)



SECTION 177

QTMS

0TMS

0TMS

0TMS

KETONES FROM KETONES 279
0
t-BuCl
R —— %
T'iC'I4

Tetr Lett, 4183 (1977)

0
t-BuCl e
t-Bu
T1C1 85
Angew Int Ed 17, 48 (1978)
PhCHzBr, 0
AgC1o, N CH,Ph
CH2C12, BF3~Et20 82%

Bull Chem Soc Japan 52, 1241 (1979)

Me
Br 0

i
Ph-CH-CH, Ph

—

71%

ZnBr2

Tetr Lett, 1519 (1979)
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CgK S

CH2=CHCHZBF 98%

Tetr Lett, 3121 (1977)

OZO

NG €00-TMS 30-70%

R
H 0
2 CH;/// \\\R i ,//L§§>//H\\
R

Angew Int Ed 16, 251 (1977)

2 COOPh
NNCHCOPh 2,Pd/C
————

BF3 Et20 or Na/NH

Synth Comm 8 413 (1978)

0 0
//Jl\\’//\\\v//l\\\ HF-SbF
oh - 95%

Chem Lett, 231 (1978)



SECTION 177 KETONES FROM KETONES 281

0
W Fey(c0)g /—\%4
Br  Br —> 0 87%
0
- 1 —

Also works with styrene etc.

JACS 100, 1791 and 1799 (1978)

1) LDA, THF ﬂ
Ph-CH-CN >  Ph-C-CH,-Bu 639
NMe, 2) BuBr
3) P

Synthesis, 127 (1979)

Review: "Synthesis of Aldehydes, Ketones, and Carboxylic Acids
from Lower Carbonyl Compounds by C-C Coupling Reactions"

Synthesis, 633 {1979)

Ketones may also be alkylated and homologated via olefinic
ketones (Section 374)

Related methods: Aldehydes from Aldehydes (Section 49)
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Section 178 Ketones from Nitriles

No additional examples

Section 179  Ketones from Olefins

_ 1) L1A1H4, T1C14 8
NSNS — Cghly7-C-CHy 54%
CH
0
Chem Lett, 167 (1979)
1) LiATH,, TiCl 0
Bu-CH=CH ) ) ; ! Y.
u-CH=C_ 2 BuCHZCHZC—Ph 71%
2) PhcoC
Chem Lett, 623 (1979)
_ N
CHZCCH3
OMe Pb(0AC) , OMe
> 52%
Me Me

Indian J Chem 14B, 704 (1976)
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0
‘// PdC]z—CuC]2
— 75%

02, H20

JCS Chem Comm, 583 (1977)

CHEt Et
0
T](N03)3
> 96%
MeOH

Tetr Lett, 1827 (1977)
0

CrO
65%

JOoC 42, 4268 (1977)

C1

hv, 02

—> 0 40%
pyridine, FeC]3

Chem Lett, 161 (1978)

See also Section 134 (Ethers and Epoxides from Olefins) and
Section 174 (Ketones from Ethers and Epoxides).
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Ketones from Miscellaneous Compounds

Section 180

Conjugate reductions and reductive alkylations of enones are
listed in Section 74 (Alkyls from Olefins).

NO2 0
basic silica gel
—> 99%
ether
JACS 99, 3861 (1977)
NO2
1) t-BuOK 0 82%
\\\*’/J\\"’”:><:, 2) t-BuOOH \\\//lL\~//‘T>x<j’
OL_/O ” Y.
VO(acac)z, benzene \———/

Tetr Lett, 331 (1977)

,/’Tgi¢/’~\<§§> 1) teOn, HeoH //ji\yz’ﬁ\\v/’
> Z 66%

2) 102

JoC 43, 1271 (1978)



SECTION 180 KETONES FROM MISCELLANEOUS COMPOUNDS 285

3 Na,S, Et.N

2 3

> 85%

JoC 44, 4712 (1979)

S
o 1 Br, (i-Pr),NEt ~50%
N 0 — */ AN
%r 2) Hy0 \/\r

Ph

O=0O

3) Pb(OAc)4, HMPT/THF

Angew Int Ed 17, 450 (1978)

Me 0 Me
Nty ! Te
—~C— i
\ 1) toa, THE I L
, > 974
(CH,)
2°8 2) AT/Hg (CH,)g
S—CH
il CH
0

Tetr Lett, 4487 (1979)
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[::O::]
N 0 88%
I 1)  NaH, DMF il
Ph——in >  Ph-C CN
e 2) F-——<::::>>—-CN

Joc 44, 4597 (1979)

OH
Pd (OAc 879

QM* AR O\l/\f
/“‘\_F<0

Chem Lett, 423 (1977)

(g}l

76%

s 1) (CgHyq) 4B
N
@: /C—O ~ O/ \Can
© 2) NaOH, H,0

272

Tetr Lett, 1893 (1979)
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Section 180A Protection of Ketones

287

See Section 367 (Ether-Olefin) for the formation of enol ethers.
Many of the methods in Section 60A (Protection of Aldehydes) are

also applicable to ketones.

0 MeO_  OMe
HC(OMe)3
montmorillonite
Synthesis, 467 (1977)
0 Et0 OEt
HC(OEt)3
graphite bisulfate
BSC France, 499 (1977)
MeO OMe 0
Me3SiI, propene
CHC]3

Tetr Lett, 4175 (1977)

97%

65%

90%
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0 HOCH, CH,OH/ THF / \
1 272 0 0
R/ \R' Amberlyst 15 R/ \R'

JCS Perkin I, 158 (1979)

HOCH CHZOH, benzene

2
IM
0
O * TsOH
929%

Synthesis, 724 (1979)

0

[/ \ wet silica gel
050 > 652

Synthesis, 63 (1978)

0 MeSSMe MeS SMe
y — N
\ 7

R// R' Bu3P R \\R'

Chem Lett, 767 (1979)
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EESH, Meysicl st
— 0 — 100
CHC SEt

3

Synth Comm 7, 283 (1977)

PhS SPh @

\/ 9
c
3
/\ MeCN/H,0

Ph CH

100%

Tetr Lett, 675 (1978)

j(s hv, 0,
5:' — 37-60%
0

Chem Pharm Bull 27, 538 (1979)

0
S g
hv, PhZCO,O2
S —————————- 65%

hexane

JCS Chem Comm, 680 (1977)
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\

S S 0
1) MeZS'Br2

et

55%

2) H,0

2

Synthesis, 720 (1979)

electrochemical oxidation

| ] L ; .
S \ THF/HZO, L'iC]O4 0
(\/S
JCS Chem Comm, 255 (1978)

Ph25e203
‘ . 729
S
THF .

JCS Chem Comm, 751 (1977)

o

1) NO‘3 or Nd? ﬂ
\ C
S S S
Nod 2) Hy0 R/ \R.

Synthesis, 273 (1979)
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T1(NO,)
_— 83%
MeOH/ THF 0
S

Chem Pharm 26, 3743 (1978)

P

S S

NO ) S S
——————— o
S 97%
<,s 0

Synth Comm 9, 301 (1979)

MeSe  SeMe

CuC]z/CuO
—> 80%

Synthesis, 877 (1979)

NNMe

2
02,
59%

methylene blue

Synthesis, 893 (1977)
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NOH

® 0 g
<(:)yH Cre10,
—> 76%

Synthesis, 212 (1978)

1) NOCl, pyridine
[ P
2) H,0, reflux
HON 2 0

Chem and Ind, 454 (1977)

NOH NOC1 0

] o ]
///C\\\ i ///C\\\ ~80%
R R' R RI

Indian J Chem 15B, 578 (1977)
NOH electrogenerated Ti(III)
u - 80%
/\ /\
PR CHy Pr’ “cH

3

Can J Chem 56, 2269 (1978)
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Titanous chloride
J: dioxane L
HON 0

Chem and Ind, 742 (1977)

NOH Br2, CH2C1 0

2
NaHCO3, H,0

NNHts 0

Brz, CH2C12
— 69%

NaHCO3, H20/HMPT

Synthesis, 113 (1979)

CoF
— 89%

CHC'I3

Synthesis, 308 (1979)

NaNO,,, CFCOOH 0
/”C\\\ — C
R R

R//' \\\R'

Synthesis, 207 (1979)
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NNHTS 0
1) UF6
95%
2) HZO
JACS 100, 5396 (1978)
R\ H202, K2C03 R\
/ =N-NHTs - /C—O
R’ MeOH/dioxane R’
Synthesis, 919 (1978)
NNH
N Ts CuSO4, H20 ?t
/C\ - /C\ ~90%
R R MeOH, THF R R
Gazz Chim Ital lqg, 137 (1978)
NNTs T1(0Ac 0
1l (ORe)y L I
/"\ /\
R R! HOAc R R'

Tetr Lett, 4583 (1979)



SECTION 180A PROTECTION OF KETONES 295
Hydrazones
Oximes (PhSeO)zo Ketones
——————-
Semicarbazones
JCS Chem Comm, 445 (1977)
0 OSiMezPh
Co(CO)8
+ PhMe251H —_——— 85%
pyr
Tetr Lett, 2671 (1977)
0 051Me3

0
d PhS-TMS

Me3S1I, HN(SiMe3)2

—> 81%

CHZC]2

Synthesis, 730 (1979)

QTMS

SPh

JACS 99, 5009 (1977)
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Selective formation of enolate ions to protect carbonyl groups
from reduction by LiA1H4. Used to effect selective reductions of
steroid diones and triones.

JCS Perkin I, 1075 (1977)
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CHAPTER 13
PREPARATION OF NITRILES

Section 181 Nitriles from Acetylenes

[N (eN) .12
= ————- o/
PhCHZCHZC_CH ) PhCHZCHz('ZHCH3 92%
CN, NaBH4 CN

JCS Chem Comm, 1110 (1979)

Section 182 Nitriles from Carboxylic Acids and Acid Halides

No additional examples

Section 183 Nitriles from Alcohols

No additional examples

297
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Section 184 Nitriles from Aldehydes

1) (i-Pr)PhSO,NHNH,
C6H13-CHO > C6H13—CEN 92%
2) v

Synthesis, 112 (1979)

Se0,, CHCI

2° 3
Q;C6H13-CH=NOH > C6H]3-C5N 63%
Synthesis, 703 (1978)
1) NH,0H-HCT
Ryridine/CHC]3
R-CHO - R-CN ~80%
2) SeO2

R = alkyl, aryl, heterocyclic

Synthesis, 722 (1979)

TFAA
Ph-CH=N-0H —e—p  Ph-CzN 90%
pyridine

Synthesis, 56 (1979)
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D
Me3N§6;
Q-C6H13—CH=N0H — 66H13_CEN 83%
Et3N
Synthesis, 702 (1978)
C1502NC0
-CH= e ———————— - 9
CSH-” CH=NOH CSHH CN 75%
Et3N
Synthesis, 227 (1979)
CH=NOH CN
Me—CEC-NEt2
> 80%
CH3CN
NO2 NO2
Synthesis, 338 (1977)
(P)-PPh,-cc1,
Ph-CH=NOH »  Ph-C=N 76%

Synthesis, 41 (1977)
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P2I4, pyridine

n-CHy g -CH=NOH —>  CHp5-CaN 64%

Synthesis, 305 (1978)
Ph

Ph-CHO 2 Ph-CN 99%

JCS Perkin I, 1957 (1979)

nickel peroxide
Ph-CHO —»  Ph-CN 73%
NH3, benzene, Na250

4

Synth Comm 9, 529 (1979)

OH
H% ?M CH (l:HCH
-nMe
272 3
/\/YCHO - /\/YCN 764
Et Et
MeZCHOH

Synthesis, 301 (1978)
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1) (i-Pr),PhSO,NHNH,,

06H13-CH0 > C6H]3CH2CN 72%

2) KCN, MeQOH

JCS Chem Comm, 280 (1977)

Section 185 Nitriles from Alkyls, Methylenes and Aryls

No additional examples

Section 186 Nitriles from Amides

0 (P)ornyecar,

n-Cq7Hye-C-NH, n=Cy7Hyg-C=N 100%

Synthesis, 41 (1977)

(CF3C0)20
- - *ﬁ - - 9
CH3 (CH2)16 CONH2 CH3 (CH2)16 CN  94%
pyridine

Tetr Lett, 1813 (1977)
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”-COOEt
a N-COOEt
Ph-C-NH2 > Ph-C=N 59%
Ph3P
JCS Chem Comm, 220 (1977)
JOC 44, 3436 (1979)
ﬁ C]SOZNCO
BZ—C-NH2 > Bz-CN 84%
Et3N
Synthesis, 227 (1979)
bismuth phosphomolybdate
CH3CH2-NH-CHO > CH3CH2CN 90%

02, 400-500°

Chem & Ind, 852 (1979)

BrCHZCN

okt

Ph-C=N 85%

Synth Comm 9, 569 (1979)
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Section 187 Nitriles from Amines

CuCl, 02

Ph-CHzNH2 > Ph-C=N 35%
pyridine

Synthesis, 245 (1977)

Section 188 Nitriles from Esters

0 Me2A1NH2
R-C-OR' > R-CN ~70%
xylene, A

R = alkyl, aryl
Tetr Lett, 4907 (1979)

Section 189 Nitriles from Ethers and Epoxides

No additional examples

Section 190 Nitriles from Halides

87%
)m\/\/\/ b /SN\/\/\/
_——
HMPA

Joc 43, 1017 (1978)
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AN N

AN

NaCN
{on alumina)

—> NN 937

J0C 44, 2029 (1979)
J0C 44, 3436 (1979)

EtNCN
4 CN
—_— AN g0y

CH2C12

Liebigs Ann Chem, 1946 (1978)

KCN, PdL4

> BU—N\_ cn 969

crown ether, benzene

Tetr Lett, 4429 (1977)

CN
NaCN, alumina
- 00~
Pd(II) catalyst

JOC 44, 4443 (1979)
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1) i-pentyl=ONO, HCI

2) NaN3, DMF
'yCHZC] > CN
0 3) AcOH ~60%

overall

Synthesis, 102 (1979)

Section 191 Nitriles from Hydrides

CH CN
DMF acetal
64%
2) H N- OSO3H

Tetr Lett, 1361 (1979)

00 =

Tetrahedron 35, 2927 (1979)
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Section 192 Nitriles from Ketones

0 CN

1) (1-Pr);PhSO,NHNH,

3

4

719
2) KCN, MeOH

JCS Chem Comm, 280 (1977)

0 CN

C=N-CH2TS

> 80%
t-BuoK

Joc 42, 3114 (1977)

Section 193 Nitriles from Nitriles

Conjugate reductions and Michael alkylations of olefinic nitriles
are found in Section 74 (Alkyls from Olefins).

1) Bu[CuBrJMgCl Ph\\\
Ph-C=C-CN z; > C=CHCN 96%
2) H30
Bu  (cis)

Synthesis, 454 (1978)
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X H CN
1) LiATH
) LiAlH, \..”

BuC=C-CN >

®
2) Hy o N,

Synthesis, 430 (1979)

90%

Section 194 Nitriles from Olefins

(l)H
MeZC CN, KCN
— 86%
0 18-crown-6 0
benzene N

Tetr Lett, 1117 (1977)

Section 195 Nitriles from Miscellaneous Compounds

Et3N/SO2
C‘:.’H-I3-CH2—N0Z _— C6H'l 3—CEN 78%
CH2C12

Synthesis, 36 (1979)
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Pals

CQH]Q-CHZNO2 —_— CgH]g-CN 78%

Et3N

Tetr Lett, 3995 (1979)
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CHAPTER 14
PREPARATION OF OLEFINS

Section 196 0QOlefins from Acetylenes

Yb, NH,(1) C3fly
-t=C- ——————— 9
CgH-C=C-CH, \__ 85%
Cafy

JOC 43, 4555 (1978)

1) LiATH, B“\ /”
Bu-C=C-(CHy)-0H  ————r /c=c 939

2) Hy0 H \(CHZ)G-OH

Synthesis, 561 (1977)
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1) (Sia)zBH
Ph-C=CH > 86%
2) Pd(OAc)z,

Et3N, THF

JCS Chem Comm, 852 (1977)

1) SiazBH C6H13 Et
C6H13-CEC-Et \ / 70%
2) Et3N, THF
Pd(OAc)2

JCS Chem Comm, 702 (1978)

LiATH,-NiCl
HC=C-C_H 4"

613 —> H2C=CH-C6H]3

96%

Tetr Lett, 4481 (1977)
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Me, 1) DIBAH Me\ 96%
N-—CHZ-CEC—@ —_— N-CHZ—CH=CH-©
/
Bz 2) Hy0 BZ

C,H,-C=C-CH

37 37
Et
i
i
C
|
Et
CH3-CEC-PY‘

(E stereachem)

Tetr Lett, 3145 (1979)

Hy =\ 90%

polymer-bound Pd(:]2 37 37

JOC 43, 4686 (1978)

H2, NaH, N1(0Ac)2

- /=\ 98%

THF/EtQOH Et Et

Tetr Lett, 3955 (1977)

i H H
L1A1H4 N4
—_— /C=C\ g2%
N1'C12 CH3 Pr

JoC 43, 2567 (1978)
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CH CH
MgH \3 37
2 C=C 81%
CHy-C=C-C4H _— /
Cu-0-t-Bu
= H H
Joc 43, 757 (1978)
\\ Bu
1. BuC=CH
( ) . C=C 60%
6111728 > /
2. PhI(0Ac), CeHy H
Chem Lett, 665 (1978)
\\ // PhI
C NaOEt, Pd
,,c \\ 0 lﬁ Bu _ H
100%
benzene H Ph
JCS Chem Comm, 866 (1979)
Me
4441\\ Me C.H5
1) CH, ZnBr 451\\,,,l§§>
C,Hy5-C=CH o o 72%
2) H,0

BSC France, 1173 (1976)
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MeZS

CHy
1) MeCu-MgBr ]\
C_H, .~C=CH > RN
6 137" 613
2) /\/BY‘
Tetr Lett, 1363 (1978)
Ph D
1) Me3A1-C122GC2 \\ /
PhC=CD - /c=c\ 98%
2) H20 Me
JACS 100, 2252 (1978)
OH OH 97%

/\/\)—CECH Hpt=0, Cubr /\/\/LCH=C=CH2

i-ProNH, dioxane

JCS Chem Comm, 859 (1979)

Review: “The Selective Hydrogenation of Triple Bonds with
Organometallic Transition Metal Compounds"

Pure and Appl Chem 50, 941 (1978)
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Section 197 0Qlefins from Carboxylic Acids and Acid Halides

No additional examples

Section 198 Qlefins from Alcohols

OH

Fe013

_— 90%
silica gel

Joc 43, 1020 (1978)

OH
1) Me,Mg
. | ~40~80%
)

2) A (100-350°

JOC 44, 1221 (1979)

*

72%

*N, N - Dimethylphosphoramidic dichloride

Chem Lett, 923 (1978)
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- /\i/\
—_— X 88%
OH

190°

Acta Chem Scand (B) 31, 721 (1977)

NO,
HO.  Ph Ph
@ 0N sCl

Et,

74%

N

JACS 100, 5981 (1978)

OH  OH TiC1 /K
Joc 43, 3255 (1978)
Me Me
C1,PONMe
OH
(o _z 2 (CHZ@ 90%
26
Me Me
OH

JOC 42, 1311 (1977)
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1) MeZNCH(OMe)2

_OH 2) Mel
> [::::] 90%
~ 3) toluene, rfx,

~OH

Tetr Lett, 737 (1978)

s
il
c
:::[:j ; > ::ﬂ 60%
o-F-sme Bu3SnH

Examples using carbohydrates

JCS Chem Comm, 866 (1977)
JCS Perkin I, 2378 (1979)

O

SPh Ng © Ph

BF,, Et.N
Ph Ft  BFgs Etg AN
Ph,/l\\T,/’\\\,/ > oh AN
Lil

OH

Chem Lett, 413 (1978)
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CH,SPh CH
Ho, [ 2 _
p

electrolysis

> 92%
DMF, TsOH

Tetr Lett, 2807 (1978)

Section 199 0Olefins from Aldehydes

45 22 90K

JOC 43, 790 (1978)

Br
® 1) NaMH, o
o0 T ™00
2) PhCHO

Indian J Chem 158, 290 (1977)



318 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 199

i
(EtO)zPCHzx
Ph-CHO > PhCH=CHX 90-98%
KOH, THF
X = CN, COOEt
Synthesis, 884 (1979)
Ph3P=CHC1
Ph-CHO —_—— Ph 81%
C=CHC]
H/’

JCS Chem Comm, 446 (1978)

(Me,N)P=CC1,,
Cghyq CHO > CghyqCH=CC, 949

Tetr Lett, 1239 (1977)

CH

ne
CH, I,-Zn-Me Al N
CHy-(CHy) 1g-CHO > CHa-(CH)], Ho 81%

Tetr Lett, 2417 (1978)
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PhCH CHZCH=NNHTS

2

+ ——eee  PhCH CHZCH=CHEt 70%

2

E£CH(L1)CN
JACS 101, 249 (1979)

y Ph
PhCHO  + SCOOEt —0 o '
0 0
0 84%

0
Chem Lett, 197 (1978)

TiCl, /K
3
—————- =
2 NN C4HgCH=CHC,Hg 77%

Joc 43, 3255 (1978
Ph

NClg, LIATH, /=/ 73%

2 Ph-CHO ” Ph

JOC 43, 2477 (1978)
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THF, Ph,CH, BuLi
CH,( CH, ) gCHO > CHy(CH,)gCH=CH, 56%
2) Al/Hg
THF/H,0/HOAC

JACS 101, 3602 (1979)

Section 200 Olefins from Alkyls, Methylenes and Aryls

This section contains dehydrogenations to form olefins and
unsaturated ketones, esters, and amides. It also includes the
reduction of aromatic rings to olefins. Hydrogenation of aryls
to alkanes and dehydrogenations to from aryls are included in
Section 74 (Alkyls, Methylenes, and Aryls from Olefins).

0 t-BuOH, PdC1
80%

HC1, 80°

Synthesis, 773 (1977)

] e ]

JCS Chem Comm, 130 (1978)
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i !
C-NMe, 1) cocl, C-NMe,
> 709
'O
(P , Et.N
3
3
0

JACS 101, 4381 (1979)

MeO
0 Ar 12’ DMSO/H2504 MeO 0 ' Ar
MeO 0 Me0 0
~100%
Chem & Ind, 315 (1979)
C3H7
C,H DDQ
NZT_:B-~ dioxane No” CHys
N7 T CMs

J Chem Res (S), 311 (1979)

0 0 f
& Q6 CH
é 0N  CF,CO0H,NMePh 2
o 90%

THF

Tetr Lett, 2111 (1978)
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OTMS 0
In/Cu, CHyL, CH,0CH3 Me
KHSO, 58%
Cl(‘H OCH, —

JACS 101, 984 (1979)

hlfle MezNHoHC1 Me
Et-CH-~CH, CH(OE), ———>  Et-OH-CCHO 823
HCHO CHy

J Chem Research (S), 262 (1978)

OMe OMe
@ Yb, NH4(1) © 807
———e

COOH COOH

@ Yb, NHy(1) @ 56%
PE—

JOC 43, 4555 (1978)
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Ca, CH,NH

372

—> 859%

J0C 44, 3737 (1979)

Related methods: Alkyls and Aryls from Alkyls and Aryls (Section
65) Alkyls and Aryls from QOlefins (Section 74)

Section 201 (lefins from Amides

No additional examples
Section 202 (Olefins from Amines

[::1 1) CF550,CH,CO0EL s
N = > EtOOC\\\//J\\\//:
2) DBU NG

COOEt

(64:36 E:Z)
Tetr Lett 1241 (1977)

Section 203 Qlefins from Esters

0

COOEt cl CMe,
o . ) — 549

MeZC\\
NO2
Also works with lactones. Chem Lett, 189 (1977)



324  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 204

1. TsCH

2
2. NaBH4

Mgl
— 63%
3. Electrochemical
COOMe reduction

Chem Lett, 69 (1978)

CO0Me ®e N
4 Ph.P-CH,
- 78%
)
CH,SOCH,
0 DMSO CH,

JOC 44, 3157 (1979)

Section 204 OQOlefins from Epoxides

H

\ / \ Nal, TFAA \C_C/

St > _
“Bu CH.CN, THF Bu/ \3

3

95%

u

JOC 43, 1841 (1978)



SECTION 204 OLEFINS FROM EPOXIDES 325

P214, pymdine‘
0 95%

Synthesis, 905 (1978)

0 PI

//ﬁix\\ -_— ‘/c:::\\ 83%

n-CgHyy  n-Cghyy n-Cghyy  n-lghyy

Nouveau J Chem 3, 705 (1979)

MeP(0Ph) 1
j:]::o > | %909
BF,+Et,0

3 72

Joc 43, 2076 (1978)

MCP2(212
(8] rr————

Na(Hg)

M = No, W, Ti, Zr
JCS Chem Comm, 99 (1978)



326 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 204

0

i
(E£0) ,P-TeNa
[::::]::0 > 88%

JCS Chem Comm, 658 (1977)

TiC1,, LiATH,
0 - 69%

Br

T1C13, L'lA]H4

.

96%
OH

JOC 43, 3249 (1978)

Fe(€0),THY
> 95%
0 0 0

TMU = tetramethylurea

Tetr Lett, 4155 (1977)



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 327

H 0 1) HBr
)Q(TMS —_— /7 \ 85%
C6H13 , 2) BF3-Et20 CGH13 Br

JACS 99, 1993 (1977)

Section 205 0lefins from Halides and Sulfonates

t-BuOK/pet. ether
> 83%
18-crown-6

Synthesis, 372 (1979)

Ph3CBF4
75%
MgCl

Angew Int Ed 16, 44 (1977)

Br

\ ]



328  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 205

MgBr ® CH2
1) CH,=NMe, T
—> ~80%
2) H,0,
3) 150°
Tetr Lett, 1299 (1977)
CuR
MeO OMe _/=< _ Me0 OMe
THPO L1
o 92%
CH, I OTHP
2 R ==C=C-CMe,OMe z

JOC 43, 3418 (1978)

Br _
@( CHy=CHp» EESN @I\ 86%
Me Pd(0AC) L, Me

Joc 43, 2454 (1978)



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 329

1) MelLi, Cul

—

(CeHy4) 58 CHy 4-CH=CH,, 53%
2) A/Br
BCS Japan 50, 2199 (1977)
]) Bul.i \ / 10 11
CH2=CHSePh > 80%
2) n-CqoHyqBr /// \\

3) 0g, (i-Pr),N
JOC 43, 4252 (1978)

0
1) KN(SiMe,)
0 _——')
(7~
/ ) Nalo, n75%
1

SPh
) toluene, rfx

Tetr Lett, 4917 (1978)

AN ~~

Lrcggerti0),],

89%
Br
Br Br

Tetr Lett, 323 (1978)



330 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 205

Br NaHTe
“gr EtOH
Synthesis, 311 (1978)

vc13/L1A1H4
Ph—CH-?H-Ph —  PhCH=CHPh 97%

r Br THF

Synthesis, 170 (1977)

0Ts
A1203, 25
> 81%
Et20
Joc 42, 3173 (1977)
]
F
————. - o
CH3(CH2)7—§H-CH2TMS CH3(CH2)7-CH—CH2 80%
SOZPh

Tetr Lett, 2649 (1979)



SECTION 207 OLEFINS FROM KETONES 331

C8H17 CoK

8
S Cghy7CH=CHMe 77%
THF
S0,Ph

JCS Perkin I, 123 (1977)

~OMs THF

Chem Pharm 25, 2134 (1977)

Section 206 0QOlefins from Hydrides

No additional examples

Section 207 Qlefins from Ketones

CHZBrz-Zn—TiCI4

R
>

83%

Tetr Lett, 2417 (1978)



332  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 207

0 CH2
Cp2T1CH2A1C](CD3)2
— 65%
JACS 100, 3611 (1978)
C]CH251Me3
Ph2C=0 > Ph2C=CH2 78%
Ph3P
Joc 44, 413 (1979)
0 ) CH2
1 Ph3SnCH2L1
- 86%
2) H0
3) A
Angew Int Ed 16, 862 (1977)
HMe
0 1) Ph-S-Me, THF, ‘CHz

0 PhBCH, BulLi
g 45%

2) Al/Hg
THF/HZO/ACOH

JACS 101, 3602 (1979)



SECTION 217 OLEFINS FROM KETONES

333
0 Hcel
Ph,P=CHC1
_— 94%
JCS Chem Comm, 446 (1978)
!
0 (E£0) ,PCH,CN P“\\
//c\\ > //C=CHCN 88%
Ph Me KOH, THF Me
Synthesis, 884 (1979)
0
TiC1,/3L
2 -_— 79%
JOC 43, 3255 (1978)
Ph
| Ph
C=0 TiCl4/LiATH, ¢
— || ~50%
=0 C
| ph
Ph

ring size 3-12

JoC 43, 3609 (1978)



334 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SE
R
¢
\ .
,/”’ \\0 Ticl,
\\\\~ 4? Zn/Cu
&N
R
R = H, Ph, Bu
n = 2-14
Joc 42, 2655 (1977)
. . Me Me
R T1C]2, pyr1d12f ; \_ /
2 C3H7-C-Me C3 7—C—C-C3H7
THF/dioxane
Synthesis, 553 (1977)
NNHTs

LDA

o Ph
Y
Ph TMEDA

JOC 43, 1404 (1978)

Et
cl 1) EtMgBr
r————-
2) Li
3) Hy

JCS Chem Comm, 847 (1978)

CTION 207

R
C/’

C\‘R

~70-80%

61%

66%

87%



SECTION 208 QLEFINS FROM NITRILES 335
OPO(OEt)2
CH3 1) Active Ti CH3
> 83%
2) EtOH
JOoC 43, 2715 (1978)

2) acid /M
1) MeLi

0 ~80%

2) base /’”\~/’l§§u/’\\/’,\\//’

Bull Chem Soc Japan 52, 1760 (1979)

TMS

Related methods: O0lefins from Aldehydes, Section 199.
Section 208 Olefins from Nitriles

CH,
[~ onmm Nalqofg

. 90%
— o

HMPA
CN

JOC 44, 2994 (1979)
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PhCHZCHZCH=NNHTs

+ — PhCHZCHzCH=CHEt 70%

EtCH({L1i)CN
JACS 101, 249 (1979)

0 0
1) NaNH2, benzene

N2 Y\/Br

> 79%
3) H20

Tetr Lett, 3187 (1977)

Section 209 Olefins from Olefins

CoH
Me3A1 . CH2012 8 17\
CoHq,-CH=CH > C=CH 74%
817 2 / 2
Cp2T1'C]2 Me

JocC 44, 3603 (1979)



SECTION 210

Section 210

OLEFINS FROM MISCELLANEQUS COMPOUNDS 337

Olefins from Miscellaneous Compounds

'3
Me, -N\\ ,/\\0

--H

Ph2C=CHN02

0
Me-C-CH 2CHZCOOMe
-CH
2

Me- CH CO0Me

z-n-n-z

0

CH3)-
(5”CH CH-04 4B

Me, SO

2774
B ——— 53%
A

JACS 99, 1172 (1977)

NaZS, PhSH

b

> Ph2C=CH2 94%
DMF

Tetr Lett, 1733 (1979)

Me\\ CHZCHZCOOMG

Ca/Hg

—————————.

847%

[qp] =('3\

W\

CHZCHZCOOMe

JOC 42, 2944 (1977)

BF3-Et20

————— e 3 C

100°

5H”-CH=CHCH3 88%

Synthesis, 717 (1977)



338  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4 SECTION 210A

COZ(CO)S
Ph2C=S —_— F’h2(2=CPh2 7%

Joc 42, 3522 (1977)

Section 210A  Protection of Olefins

Me N Me N

A1C13, €S

90%
2
Use of the t-butyl group to block positions on an aromatic ring.

JCS Perkin I, 176 (1979)

ID)] Brz
2) electrolysis Br

® Br
H 3 Bry
\ . \
THF or CHCI 75%

3 Br

Synthesis, 964 and 966 (1979)



SECTION 210A PROTECTION OF OLEFINS 339

Review: "Selective Synthesis of Aromatic Compounds Using
Positional Protective Groups"

Synthesis, 921 (1979)
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CHAPTER 15

PREPARATION OF
DIFUNCTIONAL COMPOUNDS

Section 300 Acetylene - Acetylene

HCzC-CHZOTS
Bu-CzC-MgBr —> Bu-CsC—CHZ-CECH 75%
CuBr/THF

Synthesis, 292 (1979)

Section 301 Acetylene - Carboxylic Acid

No additional examples

Section 302 Acetylene - Alcohol

8 LiATH, H
Me-C=C-C-i-Bu  «———»  Me-(z=( - ~=0H 944
Darvon i-Bu

82%ee

JACS 99, 8339 (1977)
340



SECTION 302 ACETYLENE - ALCOHOL 341

. *
chiral LAH complex *
-C=CH —>  t-Bu-CH-C=CH 90%ee
H

*[L1A1H4, N-methylephedrine, 3,5-dimethylphenol]

Tetr Lett, 2683 {1979)

1) 9-BBN 98%
C6H]3CECCH2(|Z=CH2 o - C6H]3CECCHZ(l3HCH20H
2) H,0,, OH
CH3 272 CH3
JOC 44, 2328 (1979)
1) LiNHZ, NH3
H-CEC-CHZCHZOH — Bu-CEC-CHZCH20H 72%
2) BuBr

Helv Chim Acta 61, 2275 (1978)
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(CH,C=C)Li, > BuCH,,C=CCH,,CH,OH 66%

JCS Perkin I, 1218 (1979)

© CHO
BC;CCH2C1
3 1)
—
[:::>-CEC
2) NaOH, H

20, OH

JACS 100, 5561 (1978)

Me,Si-C=CLi
PhCHO 3 > PINg—cse-sive,
chiral pyrrolidine OH 999
catalyst 89%ee

Chem Lett, 447 (1979)



SECTION 304 ACETYLENE - AMIDE 343

Section 303 Acetylene - Aldehyde

C=CLi
[::::],z ether [::::],—CEC-CHO 63%
——

OO0

e
H \OEt Synthesis, 307 (1979)

1) BuLi, THF Br  C=CCH(OEt),

2) cul .
HCECCH(OEt)Z Br 1 @@ 97%
' QO

Joc 42, 2626 (1977)

Section 304 Acetylene - Amide

No additional examples



344 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 307

Section 305 Acetylene - Amine

Me
>N-CEC-SnPh3 81
0 Ph 0
Il > 1] _Me
Ph-CH-C-C} Ph-?H-C-CEC-N
l ph
OAc OAc
Angew Int Ed 18, 405 (1979)
Section 306 Acetylene - Ester
:
Li[Bu3B-CEC-COOEt] ———» Bu-C=C-COOEt 79%
Synthesis, 679 (1977)
Section 307 Acetylene - Ether, Epoxide
?H ?H TsC1, NaOH \
Ph-CH-CH-C=CH =~ —————>  Ph-CH-CH-C=CH 89%
glyme

Synthesis, 706 (1977)



SECTION 309 ACETYLENE - KETONE 345

Section 308 Acetylene - Halide

1) BuLi
Ph-C=C-H -3 Ph-C=C-C] 69%
2) NCS

Synthesis, 296 (1979)

Section 309 Acetylene - Ketone

1) <§§>\1I/’ //N\\//ji\\
Bu-CsC-B:::§:> > Bu-C=C 96%

2) H20
JACS 99, 954 (1977)
0
Il
t-Bu-C-C1
L2Pd(:12 ﬂ
+ —— t-Bu-C-C=C-Ph 79%
Cul, Et3N
Ph-C=C-H

Synthesis, 777 (1977)
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Bu-C=C-ATMe, ¢
DiBAH
+ E—— 714%
Ni(acac), =C-Bu

@:0

JACS 100, 2244(1978)

Ph
1) HCfC-&HOH

002(00)6
0 0
0 0 HBF , +Me,,0
,/’u\\v/’u\~\ — 86%
2) Fe(NO5)5 ph”” C=CH
ethanol

Tetr Lett, 4349 (1978)

S
Ph,C-0CH,CH,C=C L1

) THF
——————
+ . OH 99%
Vo

Q Ph3c-0""“'/’

Tetr Lett, 937 (1978)



SECTION 310 ACETYLENE - NITRILE 347

H
:

Me w alcl, N N
TMS-CZC(CH,, ), ,CCH,COC1T > \ 529
2)7100CHy i

(CHy)yg C
Tetr Lett, 2301 (1978)
0 1) PBr
3 0
2) Meli /U\X/CECH
—_— 70%
0 3) A

Joc 42, 2380 (1977)

Section 310 Acetylene - Nitrile

Review: "a-Cyanoacetylenes"

Russ Chem Rev 46, 374 (1977)
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Section 311 Acetylene - Qlefin

1) MelLi+DIBAL-H T
Bu-C=C-C=C-Bu - 0@ Bu—CE(’,-C\\C 92%
3 VAN
H Bu

Synthesis, 52 (1977)

Bu—CzC-B@

0
+ P o
0 85%
/:)\ Bu-C=C
MeO
Joc 42, 3106 (1977)
CH =CH- CHCH

Ph-C=C-Cu
@: >—0 D Ph-Cij—\ 70%

Tetr Lett, 3873 (1979)



SECTION 312 CARBOXYLIC ACID - CARBOXYLIC ACID 349

Bu H
C=C 76%

I PdL4 H CEC—CSH]]

Bu H C]ZnCEC—CSH
C=C

1

7\

i

7\

Y

\N/
\/

dCS Chem Comm, 683 (1977)

> Q

¥

THF
h
|&W + PhMgC1 Paﬁ%b_@m 76%

Z

JCS Perkin I, 2136 (1979)

Section 312 Carboxylic Acid - Carboxylic Acid

1) 0,
> COOH 98%
2) Hy, Lindlar COOH

Bull Akad USSR Chem 25, 1790 (1977)
JOC (USSR) 14, 48 (1978)




350 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 312

0 Ko,
g > CCOOH 92%
phase-transfer cat. COOH

Tetr Lett, 3689 (1978)

0 *
1) PhSSPh, LICA
2) Pb(OAC)4 COZH
—> 63%
3) NaOH, H202 CO.H
2
3) 1P
*LICA = lithium isopropylcyclohexylamide
JACS 99, 4405 (1977)
ci, 1) LDA, THF . COOH
90%
2) (Me0},CO
COOH 2 COOH
OMe OMe

Synthesis, 245 (1977)



SECTION 313 CARBOXYLIC ACID - ALCOHOL 351

CHZOTs HOOC, _COOH
1) CHZ(COOEt)z,
—> 65%
: NaNH2, dioxane
0Ts 2) saponification
Synth Comm 7, 1 (1977)
Section 313  Carboxylic Acid - Alcohol
0 1) (Et0)4P ?H
Me -C~COOH —> Me -CH-COOH 94%
2) NaOH
Joc 42, 2797 (1977)
0 COOH
,,/<§§v,,COOLi HO, Z
> 90%
L1NEt2, THF
JCS Perkin I, 1651 (1978)
1) TMS-O-CH=C(OTMS)2,
SnC14 - OH
n-Cghy1-CHO ® )\/ COOH
2) H,0 n-C.H
3 -5 OH  70%

Synthesis, 27 (1979)
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N CoOH
]

] — N

SECTION 315

— R' Eemewer——mt OH
R 0 ;
N” NCOoOH R
Tetr Lett, 1005 (1977)

Section 314 Carboxylic Acid - Aldehyde

No additional examples

Section 315 (Carboxylic Acid - Amide

Q 0
M I
C

o NH-C-0Bz
HoS04 ’/,H\\\/,,L\\\ 56%
. — COOH
HOGHCOOH
NHC-0Bz
i

Tetrahedron 34, 467 (1978)



SECTION 315

CH2=C-C00H

NHCOOCHzPh

COOH

Ph NHAc

COOH
PhCH=C

NHAc

CARBOXYLIC ACID - ALDEHYDE 353
H2, .
(S,S)-PPPM-Rh CH3-CH-C00H
- NHeoocH,Ph 90
(R) 59%ee
Chem Lett, 777 (1977)
COOH
H2 */
> Ph—CHz-CH 90-100%
chiral Rh phosphines NHAC
78-99%ee

JACS 99, 6262 (1977)

Tetr Lett, 3497 (1977)

JACS 100, 5491 (1978)

J Organometal 150, C14 (1978)

H2 . COOH
— PhCHz-CH 100%
polymer-bound chiral
Rh catalyst NHAc
78%ee

JACS 100, 264 and 268 (1978)
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Related Methods: Section 316 (Acid-Amine)
Section 344 (Amide-Ester)
Section 351 (Amine-Ester)

Section 316 Carboxylic Acid - Amine

gOOH
CHO CHNH2
KOH, LicCl, RyNCI
CHXq —~ 81%
+ NH
3 CH2C12/H20
Q C1
X =2Cl, Br
Synthesis, 852 (1977)
Synthesis, 26 (1979)
a electrochemical reduction sz
Ph-C-COONa > Ph-CH-COOH 45%
NH40H, NH461, H,0
Aust J Chem 31, 73 (1978)
i H
0 N c Me N *_ - Me ?HZR
several steps HC1 H,N-CH-COOH
w 0 * >N 0 *
Ac RCH2 H

v90%ee

Tetr Lett, 4483 (1979)



SECTION 316

R- ?H-COOMe
Br

R-CH=CH-COOH

CARBOXYLIC ACID - AMINE 355

1) KOCN R ,COOMe HC1 R COOH
('JH (l:H ~60%
2) MeOH NHCQOMe NH2
Angew Int Ed 18, 474 (1979)
1) BzBr NH,
—— Bz---C—COOH 86%
2) KOH e
100% ee

Angew Int Ed 17, 117 (1978)
1) (i-Pr),NET

2) allyl Br /Inm
—— Bz—('l——COOH
3) HC1/AcOH NH2

93%

Chem Ber 112, 128 (1979)

1) NH20H-HC1, NaDAc 50-80%

> R-CH—CHZCOOH
{

2) H2, Pd/C NH2

Synth Comm 9, 705 (1979)
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ﬁBz 1) BreN ve
/C\ _— i-Bu— E—NH3 74%
i-Bu Me 2) Et,N COOH
)
3) H3O

Indian J Chem 18B, 273 (1979)

ve 1) BzC1, TBABr me
Ph-CH2N=C-COOBZ -—_— HZN-g-COOH 86%
2) Hy, Pd/C Bz

JCS Perkin I, 1730 (1977)

Ph2C=N-CH2CN 1) BzEt3NC1
50% NaOH, toluene Et
+ HZN-CH-COOH 90%
2) HCI
EtBr

Tetr Lett, 4625 (1978)

1) KOt-Bu

2) EtI %t
(MeS)2C=NCH2C02Et —_— HZN-CH-COOH 81%

3) HCO3H

Liebigs Annalen, 2066 (1979)



SECTION 316
i-Pr-CHO

CN-CHZ—CONH2

(TMS),,NCH, COOTMS

+

:>—-CHO

OOH
CHO fHZC
[+ o
CHO COOH

CARBOXYLIC ACID - AMINE 357

1) KOH OH

i
> i-Pr-CH-CHOOOH 90%
2) HCT, H0 NH,

Synthesis, 216 (1979)

1) LDA
—————>  Me,CH-CH-CHCOOH 904
2) HC1, MeOH H NHZ-HC1

JOC 44, 3967 (1979)

H
1) -co
2_, iz:_:&\\ 0y
2) NH,OH N N coon
3) NaBH,

JoC 42, 3440 (1977)
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Me 1) CHZ-CHCN NC 849
Et3N, pyr
0 \’j/%o ‘ COOH
€ N
0-Cu—0 2) Dowex (H@) H
HOOC

Synthesis, 150 (1979)

HOOC NNHPh H2’ Pd/C HOOC NH,,

— 74%

COOH COOH

Indian J Chem 15B, 573 (1977)

Several methods for synthesis of 6-substituted tryptophans are
presented.

JOC 44, 3741 and 3748 (1979)

Asymmetric synthesis of amino acids by catalytic reduction of
azalactones by substituted a-acylaminoacrylic acids.

Bull Acad USSR Chem 27, 957, 1186, and 1190 (1978)



SECTION 317 CARBOXYLIC ACID - ESTER 359

Review: "Production and Utilization of Amino Acids"

Angew Int Ed 17, 176 (1978)

Related methods: Section 315 (Acid-Amide)
Section 344 (Amide-Ester)
Section 351 {Amine-Ester)

Section 317 Carboxylic Acid - Ester

EtOH/sto4
HOOC—(CH2)4—COOH HOOC-(CH2)4-C00Et n90%
continuous extraction

Synth Comm 9, 669 (1979)

Me0OC cooMe 1) H2NNMe2 HOOC COOMe

2) H30® 80%
COOMe COOMe

Tetr Lett, 1403 (1978)
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Section 318  Carboxylic Acid - Ether, Epoxide

1) CHC13, NaCH OMe

THF \/\/J\ 549
Ao >

COOH
2) NaOH, MeOH

JOC 43, 2702 (1978)

Section 319  Carboxylic Acid - Halide

C]z, O2 ?1
CH3(CH2)13CH2C00H —> CH3(CH2)]3-CH—COOH
chlorosulfuric
acid 92%
Bull Chem Soc Japan 52, 255 (1979)
1) CF2=C(SEt)2 ﬁ
BuMgBr - Bu-CH-COOH 81%
2) H20

Chem Lett, 175 (1979)



SECTION 320

PhA/

Li,[E0),
CHO

CARBOXYLIC ACID - KETONE 361

1

i o
PCCO] 96%

.
-

® Ph COOH
2) H0 XY

a1

Synth Comm 8, 19 (1978)

Section 320 Carboxylic Acid - Ketone

'0
n-C HH-C -Cl

Me

CH2 CHZCH3

1) LiCH(COOTMS)2 |0 91%
> n- CSHH a CHZCOOH
2) H20
Synthesis, 787 (1979)
l'_i EOOH
1) CF,=C-0Ts =0
2) Hyd®
. ~68%
3) Gox
4) Ha
Tetr Lett, 4809 (1978)
0
NaGH 0@
- Me >90%
CH CH,CH
0 273

J Prakt Chem 319, 213 (1977)
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?N acetone 0
R-C=NPh ——— R-C-COOH ~80%
HCY

R = Subst. Ph, styryl
Indian J Chem 17B, 169 (1979)

Also via: Ketoesters (Section 360)

Section 321 Carboxylic Acid - Nitrile

No additional examples

See also: Section 361 (Cyanoesters)

Section 322  Carboxylic Acid - Olefin

H COCH
\/
0 ho o ¢
1) (EtO)ZP-CHCOO

P

70%

®
2) Hy0

Synth Comm 8, 463 (1978)



SECTION 322 CARBOXYLIC ACID - OLEFIN 363

0
i
0 1) (EtO)ZP-CHZCOOH, BuLi

2) H30@ 95%
— <:>=CH-<:00H

Synthesis, 133 (1978)

no
0 (Et0),P-CH-COOTMS 0

0
u P-
Me-C-(CH,) 5-CHO —> Me—%-(CHZ)s-CH=CHCOOH 70%

Also works with ketones.

Synthesis, 131 (1978)

Br

, Et,N oh 924
NN cooH > NN coon

Pd(OAc)Z, P(g_—To])3

J0C 43, 5018 (1978)

Also via: Hydroxy acids (Section 313)
Olefinic amides (Section 349)
Olefinic esters (Section 362)
Olefinic nitriles (Section 376)
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Section 323  Alcohol - Alcohol

®

©)
Ph3P MnO4 OH

80%

Tetrahedron 35, 1109 (1979)

acetone, Et NOAc

4 OH
t-BuOOH, 0s0, oH

JOC 43, 2063 (1978)

Me,Sn hv
83
HO
¢ benzene OH

Tetr Lett, 2847 (1978)

L1[BuBCH=CH,]

+ . Bu\\T/,\\]/,CHMe2
2) H,0., OoH 749

205>
Me., CHCHO OH  OH

Tetrahedron 33, 1949 (1977)



SECTION 323 ALCOHOL - ALCOHOL 365

oL
Ph-CH-CH, L1
o
+ G PhCH-CHy~CH 622
2) Hy0 Et
ELCHO
JoC 44, 4798 (1979)
1) t-BuOOH
2 PhCH,0TMS > Ph-CH-CH-Ph 69%
2) NaOH, EtOH OH OH
J0C 44, 295 (1979)
1) BugB, HyC=CHLI OH 93%
0 —
A
Me ) Ha0y % OH

Tetrahedron 33, 1945 (1977)

20
1) ArC OJEH(:H3 o pH
(CH3),C=0 > Me,C-CHCH, 38%
2) LiAlH,

Ar =

JOC 43, 4255 (1978)



366  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4

SECTION 324

Also via: Hydroxyesters (Section 327)
Diesters (Section 357)

Section 324

Alcohol - Aldehyde

0
(CH,) (COOMe
CHO
’vH
0

OH
CeCl
3 (CH2)6C00Me
NaBH
4
CHO 75%
JACS 101, 5848 (1979)
1) RMgX CHO
- Ph --R 67-82%
2) NH4C] H
3) H3d9 >94%ee

(R = Me, Et, i-Pr, vinyl)

Chem Lett, 1253 (1978)

D (N
0 N CH,NHPh CHO

2
> --Ph 76%

2) PhMgBr Me "OH
3) HZO’ NH4C] 99%ee

Chem Lett, 705 (1979)
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Review: “Aldol Condensations"

Fortschritte der Chem Forsch 67, 1 (1976)

Related methods: Alcohol - Ketone (Section 330)

Section 325 Alcohol - Amide

C6F50Ac
- ——————— - -
HO CHZCHZCHZNHZ HO CHZCHZCH2 ?H 91%
DMF CCH
67 ’

JoC 44, 654 (1979)
Section 326 Alcohol - Amine
O3OSN-§;Bu OH
QO == O
pyridine HN-—+__
TsNCINa OH
1% OSO4 NHTs

Joc 43, 2544 (1978)
Joc 43, 2628 (1978)
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BuNiH, ~~OH
©>’0 _— 75%
A0, NHBu

JACS 99, 8208 and 8214 (1977)

Oa HO.
N\ ~
C-CHZNHZ-HC1 CHCHzNH2
Ho
> 100%
OMe chiral Rh-ferrocenyl OMe 86%ee
OMe phosphine OMe
Tetr Lett, 425 (1979)
l:lO
1) t-BuN-CH,Li
L% 2 OH ' 70%

2) L1A1H

N
\ic_-Bu
< ) Raney Ni 0

Synthesis, 423 (1979)
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Phi-Li NHPh O
Ph-CH-CH, L @ PheCHCHy-cH 81%
2) Hy0 CHte,
+
Me, CH-CHO Joc 44, 4798 (1979)
BH3- pyridine
PhCH,,CH,, CH=NOH > PhCH,CH,CH.NHOH  92%

272 272772

Also works with oximes of ketones.

JCS Perkin I, 643 (1979)

NO NHOH
H,NNH,, . Rh

—> 77%
Me Me

Tetrahedron 34, 213 (1978)

NaBH, OH
Ph-CH=NOH ——— 5 Ph-CHy-N-CH,-i-Pr 65%
i-Pr-COOH

Synthesis, 856 (1977)
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Section 327 Alcohol - Ester

OH
1) LDA
/\/\/\
(lZ—OMe —_— ﬁ-OMe
0 2) MOOS-Py-HMPA 0
74%
Joc 43, 188 (1978)
i-Pr Me H
1) LDA L ;
/\[( OcHyoMe ' T ) . 9%
0 2) i-PrCHO HO (-0CH Ot
3) H® {racemic) 0

JACS 101, 2501 (1979)

OH 0Ac

HOAc , H,S0
24 85%

continuous extraction
OH OH

Tetr Lett, 1971 (1979)
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SOZNa
' I CONH2
ﬁ | p
Ph-C-COOE® Bz Ph-CH-COOE 70%
MgC]2
Bull Chem Soc Japan 52, 1237 (1979)
0 H,, EtCOOMe OH 0
CHen. Docn ’ > . CHCH. Lo
3CCH,LOCH —> CH3CHCH, COCH,

NiQ-tartaric acid
up to 85%ee

Chem Lett, 1131 (1977)

h i
CHZ-O—C-(CHZ)g-C-C'I
1) NaBH,
> Me0,C(CHy)gCH,0H  67%

2) cleave, esterify

Can J Chem 56, 1562 (1978)
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1) E-MeCGHZf t. '
Me -0 _ Me---C 88,

2) Al/Hg Nex €00-t-Bu

95%ee

JCS Chem Comm, 162 (1977)

Also via: Hydroxyacids (Section 313)

Section 328 Alcohol - Ether, Epoxide

OH : ) c0c1 OMe

— 74%

2) CH2N2

OH 3) NaOH OH

Can J Chem 55, 3351 (1977)



SECTION 328

@

Ol

o

ALCOHOL - ETHER, EPOXIDE 373
MeOH OMe
A1203 ~OH

JACS 99, 8208 and 8214 (1977)

BuLi 0
> 64%
-100° » -78°
CHZOH
JOC 43, 3800 (1978)
i OH
1) TMS-CHOMe
—> OMe
2) CsF
JCS Chem Comm, 822 (1979)
OH
Ph3SiOOH
_— 0 774

Tetr Lett, 4337 (1979)
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Section 329 Alcohol - Halide

1) Fec13, ether OH
0 —> 78%
s‘C]
2) H20

JoC 42, 343 (1977)

Pd (PhCN
0 ~90%
- C]

benzene
Several examples using steroids.

JOcC 44, 1569 (1979)

1

!
1. Ph-S-CH, .
0 ® c1©
. 98%
OH

2. aq. NaHCO3

Chem Lett, 995 (1977)
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C1 cl. C1
0
0 @ HO, &
-> 81%
€]
2) H30
JACS 99, 5317 (1977)
Section 330 Alcohol - Ketone
0 0
Ph 1) LDA HO. Ph
> 70%
2) MoOS-Py'HMPA
Joc 43, 188 (1978)
SOzNa
N
| l co H2
N
0
1, OH
E—— 49%
0
0 MgCl,,

Bull Chem Soc Japan 52, 1237 (1979)



376

JOC 43, 1599 (1978)

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 330
MCPBA OH
@\ OMe  81%
OMe MeOH OMe
Synthesis, 578 (1977)
1) sncl,,
TMS——Q\ ﬁ
cocl1 /C=C(0TMS)2 C-CHZOH
@H > 71%
2) Hy0
Tetr Lett, 2749 (1978)
0TMS 0
MCPBA OH
—_—

70%
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Me CN
0s0
? 69%

Joc 44, 702 (1979)

1) LDA, DME 0
HO C-Ph
?TMS 2) <:::>==0
Ph-CH > 89%
& 3) Hyd®

Chem Ber 112, 2062 (1979)

0TMS
1) Ph-C-P(OEt)
@ll 2
0 0 OH
n i
Ph-C-C1 > Ph-C-CH-Ph 77
2) Oon

Chem Lett, 519 (1979)
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TMSO OTMS 0 1) snct, 0
I o CHC-01 s CHy ~CCHOH 90,
0TMS 2) Hq0

-C02

JOC 44, 4617 (1979)

1) @: Me/ o
o é
) Hg0, BF

3

Tetr Lett, 2345 (1978)

0
‘s‘ 1) EtMgl oH
PhCHZCHZ-C-SEt ———— Ph
0
584%
2 O
3) HgC12, CaC03, 2

Tetr Lett, 4657 (1978)
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0
CHSJ\]/C“ZP“ Q 1. NaBH, OH  64%
) CHyPh s
NS —> > CHj CHy CH,Ph
@ N 2. HC1, § 2
“weoger  ACOH-H,0
H
Chem Lett, 245 (1977)
Ph
0 ‘ o
1) (CgHg),B-0TF, (i-Pr),NEt CHOH
> 73%
2) PhCHO (96% threo)
3) M005-py-HMPA
JACS 101, 6120 (1979)
OATEL 0
CH, = 7 !
2T CH,C-Ph 633
Ph
Chem Lett, 379 (1979)
NNMe., 0 Ph
1) BulLi
C— Ph
\
OH
2) Ph,C=0 904
3) H30

Chem Ber 111 1362 (1978)
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H3
=0

3 : | %% H,C=0 CH,0H 652
S

Steroids 34, 597 (1979)

Y=

Review: "Aldol Condensations”
Fortschritte der Chem Forsch 67, 1 (1976)

n=-Cy,H,,-CH

1123 CH,MgBr 0 95%

CyqH
+ _— ‘\\rr"~\,/JL\~/' 11723

2) Hso‘9 OR
CN

OTMS Synthesis, 221 (1978)

0, OH
_— 59%
CHZC]2

Tetr Lett, 2771 (1978)
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1) HZNOCHZCHZNMe2
2) NaBH
I ) 4
R'C""ﬁ'RI — R-C-—--?H-R’ ~80%
3) H2C=0, H3§9 OH

Synthesis, 466 (1977)

Section 331 Alcohol - Nitrile

1) PhSOZCEN+0

OH
2) Na/Hg CN

JACS 101, 1319 (1979)

0 HO CN

1) Me,Sic
> 90
2) HCT, H,0

Tetr Lett, 3773 (1978)
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Section 332 Alcohol - QOlefin

Allylic and benzylic hydroxylation (C=C-CH - C=C-C-OH, etc.) is
listed in Section 41 (Alcohols and Phenols from Hydrides).

NaBH
—_— > 100%

CeCl

JACS 100, 2226 (1978)

0 H
BH3-SMe2
—> 94%
JoC 43, 1829 (1978)
H,, €O
PhCH=CHCHO ~ ———————>  PhCH=CHCH,0H 83%
RhC1,

BCS Japan 50, 2148 (1977)
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0 OH
ﬁj 1) PhSiH, @
-_— 100%
2) n.0®

3

Bull Akad USSR Chem 26, 995 (1977)

0 0
(HA]N-l'_-Pr)6
—_—
46%
0 HO

Tetr Lett, 2369 (1977)

TMS 1) 02, hv

" e Q-

2) NaBH4 OH
3) Bu4NF, MeCN

JACS 101, 4420 (1979)
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1) Me SioTf
> T o
2) DbBU OTMS

JACS 101, 2738 (1979)

CH/_ " BH., «THF —
e 2 —— / \
Me CH,CHy CH,OH  66%

Synthesis, 62 (1979)

BOTF + /J:ji:[\ CeM13
s 0 O+ Q) y
\\t1%<; — 969
o

2) H20 OH

Chem Lett, 1215 (1977)

Et,ATTHP 99%
0 — OH

benzene

Bull Chem Soc Japan 52, 1705 (1979)
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H2NNH

— 60%

JACS 99, 7067 (1977)

160° 943
CH3(CH2)7-('IHCH20H —n- CH3(CH2)6CH=CHCH20H
S
V4
0/ \Ph
Tetr Lett, 4093 (1978)
HO,
. \
1) BuLi H\ /CHPh
CH2=CHSePh > /C=C\ 7%
2) PhCHO Bu

3) 0y, (i-Pr),MH

JOC 43, 4252 (1978)

1) PhSeOH

> 83%
2) Me3COOH OH

Joc 43, 1689 (1978)



386  COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 4  SECTION 332

0
5 SeO2 )
0
l - — l
pyridine 42%

HOCH2

Synthesis, 215 (1978)

0]
0
0 OH
)
JCS Perkin 1, 2353 (1977)
1) Me3A1-C122GC2
2) BuLi CSQ” N .
C5H.I ] ~C=CH /C=C 82%
3) (CH0), Me CH,OH

Tetr Lett, 2357 (1978)
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SeMe 1) BuLi SleMe
CoHygCHpmCH == CyH, 4CH, ~CHCH,OH
SeMe  2) CHY0 t-BuOOH, A1,0
t 3
C, My 4CH=CH-CH, OH 65%

Tetr Lett, 1145 (1978)

LiATH

0 4 _

Il - ,
Ph,P 78%
OH OH

Tetr Lett, 4089 (1978)
1) VO(acac)Z, t-BuOOH
HO 2) MsCl, EtN OH

—> ~30%
3) Na(ca), NH3(1)

N Z
Bull Chem Soc Japan 52, 1757 (1979)
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1) CuBr(MeZS)

2) BuC=CH 959
TR g ~\\',/::::::l\\~,/’\\\,/
3) LiC=CPr, HMPA S OH
0
REVAN
5) NH,C1, H,0
Tetr Lett, 2465 (1978)
1) NS, Bu NF OH
Bu-CHO —  Bu—CH 929
2) HC1, MeOH CH,CH=CH,
Tetr Lett, 3043 (1978)
OH Me

1) Me;CCHO //L\\’//L\\
0 —————-
Me,C” * 924
Ph = 3
0/,&”\\\<" 2) N(CH,CH,OH) 5

Me 70%e

Angew Int Ed 17, 768 (1978)

Review: "Simple Enols"

Chem Rev 79, 515 (1979)
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Also via: Acetylenes - Alcohols (Section 302)

Section 333 Aldehyde - Aldehyde

OH I(0Ac), CHO
——— ~v70%
CHO

OH
JCS Perkin I, 1483 (1978)

Section 334 Aldehyde - Amide

No additional examples

Section 335 Aldehyde - Amine

H /C] ~
S7S
ht nJ N 5’/\:]
N S
2) NaQMe 54%

JACS 100, 7600 (1978)
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Me ® 8]
NH 1) BCl,, CICH,CH,CI NHMe O
3> C1CH,CH, 2
> 72%
3) H30®

Synthesis, 99 (1979)

A O
~c N, CHO

C

TsNHC1
———n

Angew Int Ed 18, 933 (1979)

Section 336 Aldehyde - Ester

No additional examples
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Section 337 Aldehyde -~ Ether, Epoxide

ONa 1) HyC=CH-CH,Br OCH.,CHO

2
KI, DMF

> 72%

2) 0504, NaIO4

H20/ether

Synthesis, 202 (1979)

HSiEtzMe OSiEtzMe
O - O
co, COZ(CO)S CHO

Angew Int Ed 16, 789 (1977)

?Ct ( 708
pyridine
CH CH2

J0C 42, 813 (1977)
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Section 338 Aldehyde - Halide

CHO I CHO
1) KH
- 88%
2) 1,
Tetr Lett, 2817 (1979)
0 1) L1C1C=CF2
2) LiAlH, e
o C ~40%
\C1
3) H2504
Synthesis, 458 (1978)
L—BuOC] 1
Et0” N0 EX0H Et0” 07 “OEt

Joc 42, 1057 (1977)

Section 339 Aldehyde - Ketone

Ph-C-CHZBr — Ph-C-CHO 78%

JOC 42, 754 (1977)
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™S
/
0SiMe,-t-Bu
1) Ticl, |
+ ——————>  Me,CH-CCH,CH,CHO 80%
'Ol 2) H,0
MeZCH-E-Cl
JOC 43, 2551 (1978)
c-Hx
N 1) Br-CH,-CH(0EL), 9 n60%
/{@ L@ > R-C-CH,CH,CHO
R y 2) HOAc
R = alkyl, Ph
Tetrahedron 35, 1745 (1979)
oMe CHO 0
1) =<
ZH . 38%
AN SePh 2) H202
™S-0 CHO

Joc 42, 1819 (1977)
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> 95%
2) NH4C1, H20 S

JCS Chem Comm, 100 (1979)

1) n-BuLi, THF

2) CICH,CHyCHOEL),, |/\|
a > 57%
S S 3) S S
Y >O\CH0

Synth Comm 9, 147 (1979)

Section 340 Aldehyde - Nitrile

NOH PhNCO
—_— CN 729
CHO b

OH

Indian J Chem 18B, 175 (1979)
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LiCHCN
1) THF
+ Me2C=CHCH0 —— Me2C-CH2CH0 80%
()
2) H,0
3 HCN
OMe
OMe
JCS Chem Comm, 779 (1979)
i-Pr.
—_ \“
M H H
e\C C/ CH,=CHCN igi]i H/C\C/C ZCHZC:’:SV
= + = A
7N\ . 2 7\
Me N-i-Pr MeOH Me Me

JCS Chem Comm, 565 (1977)

Section 341 Aldehyde - 0Olefin

For the oxidation of allylic alcohols to olefinic aldehydes see
also Section 48 (Aldehydes from Alcohols).
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!
0 h H/C S—
1) Me InCl
> 48%

2) HCOZH

JACS 99, 5453 (1977)

H 0
I/ >
1) Ph,P=CHCH,C —
3 2"\, Bu/’—_ﬁ\&//,CHO

2) MeOH, TsOH 60%
3) ACOH, Hy0

Bu-CHO

Synthesis, 132 (1979)

1) NBS, AIBN

ccl
4 . - CHO
CHO > gl 86

2) NaOH/H,0
MeOH, Bu,NHSO

Bu-CHZCH2

4 4

Synthesis, 507 (1979)
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DMSO
Chem Lett, 369 (1978)
POC]3 CHO H2 CHO
DMF C1 Pd/C

Et3N

Tetr Lett, 2027 (1977)

0
Il
0 1) Ph-S-CH2C1, t-BulK CHO
> 85%
2) A
Tetr Lett, 1377 (1977)
9 H H
1) Ph,P-CH-CH(0EL), N/
CHy- (CH, )5 ~CHO > Pl
~40%

Angew Int Ed 18, 687 (1979)
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0 1) Ph3P=CH0Me CHO

2) ]02, benzene
- 60%
3) Ph3P, benzene

Synthesis, 67 (1978)

0 Ph3PM0Me - o
— 74%

2) H3o@

Tetr Lett, 3875 (1977)

0
]
1) (Et0),P ~ /"N, Na

of - o

2) H30@ 949

Joc 43, 3788 (1978)
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CHO

97%
JACS 99, 7365 (1977)

0 1) LI K Of\?\cuo
E:( 2) Hy0, NaHCO 87%

3

Tetr Lett, 717 (1978)

R,N SnBu

2 3
\C=C/ Buli CHCHO
H/ \H

i 50%

®

2) Hy

Tetr Lett, 3589 (1977)
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1) T1C]4, CH2C12
TMS CH3OCHC12 /,CHO
Pr-CH=C > Pr-CH=C\\ 79%

Pr 2) H20 Pr

Synthesis, 721 (1977)

1. Cl,CHoMe, TiCl, 79%
PrCH=C(Pr)TMS —  PrCH=C(Pr)CHO

2. HZO

Chem Lett, 859 (1978)

Me-CH=?-OTMS
™S 1) BF,-0Et Ph Me
3 \._./
+ > C=C 85%
7/ N\
2) Bu4NOH H CHO
PhCH(OEt)2

JACS 99, 5827 (1977)
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1) LDA, -78° f6"13
PhS T /)\/\
—_ﬂQéL——CH OCH —  phs N oMe 734

2) n-CeHy4Br
2 HgClz
HC1-CHCN

3

C.H

6713 \\\¢;:>\1r,, H 763

0

Chem Lett, 345 (1977)

' n-Buli
Me-C-CH=CHS-t-Bu —_— g_—BuCl=CHCHO

CH3

Tetr Lett, 2809 (1979)

1) LDA, allyl Br

N 2) MEOSOZF CHO
S >
3) NabH, 89%
4) AgNO3

Tetr Lett, 5 and 9 (1978)

Also via: p-Hydroxyaldehydes (Section 324)
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Section 342 Amide - Amide

)j\ 1) BzNH, i
- Bz-NH" \N/\ 894
/A .

| 0
s 2
Ph Ph E j
0 N
H

Several additional examples.

Chem Ber 112, 727 (1979)

2 MnO2
- Do
0 0 N z

NHNHCOzEt

|
NHCOZEt

Tetr Lett, 4185 (1979)

Also via: Dicarboxylic acids (Section 312)
Diamines (Section 350)
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Section 343 Amide - Amine

0
I
1) CHZOC—©—N02
2) Phcocl '
HN(CH) ghH, > HN(CH,)NHCPh 812
3) TFA

Israel J Chem 17, 248 (1979)

Section 344 Amide - Ester

\ 1) EOH 0
©: \>N > PN 85%
N 2) n-CyghaNH, £t0”  NH-CpgHy
C-Cl
/y
0

Synthesis, 704 (1977)
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H

NH, Sec0, 0, f
—_— /E %O 729,

Me 0

Me OH

Angew Int Ed 18, 692 (1979)

1) PhNH

0 0 ) 0 0
@ H.oM(cH. ) N s MeOC(CH,).CNHPh  98%
) CH,0C(CH,) g e0C(CHy)g

2) cleave, esterify
Can J Chem 56, 1562 (1978)

i Q
Ph-CFe(C0),

Ph 0
+ —_ Ph-(|:H-\N-!:|-Ph 61%
1 2) EtOH COOEt
Ph-C=NPh

JACS 101, 4245 (1979)



SECTION 345 AMIDE - EPOXIDE 405

NHCOPh
MeOCHCO,Me NSA CH-CO,Me
Me,C=CH, + Thoopn  ———>  Me,C=CH 52%

benzene

(NSA = naphthalenesulfonic acid)

Tetrahedron 33, 1533 (1977)

’,NHAc H2 « ~NHAC
PhCH=C > PhCHz-CH ~100%
N
COOMe chiral Rh catalysts CO0Me
55-96%ee

JACS 99, 5946 (1977)
Tetr Lett, 11719 (1978)
Tetr Lett, 1635 (1978)
Chem Lett, 39 (1979)

Related methods: Section 315 (Acid-Amide)
Section 316 (Acid-Amine)
Section 351 (Amine-Ester)

Section 345 Amide - Epoxide

No additional examples
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Section 346 Amide - Halide

\\\\\\\\ ﬂ ‘\\\“\~\\
Et0-C-NHC1
> 79%
chromous chloride :
AcO AcO C1

NHCOOEt

Can J Chem 55, 700 (1977)

Et0-C-NHC1
OMe
[:::::I’, CrC]2

Can J Chem 56, 119 (1978)

Chromous chloride
92%
MeOH

Joc 43, 3750 (1978)

O

\ J

NHCOOEt

0 NC'ICH3
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Section 347 Amide - Ketone

No additional examples

Section 348 Amide - Nitrile

No additional examples

Section 349 Amide - Qlefin

0
I
C-NMe, 1) COCl2 -NMe,
g . 70%
e
O » EtgN

O=O

N

¥

0

JACS 101, 4381 (1979)
0 OLi CHCONMe2
1) MeZSiCH=C
NMez‘; 92%

2) H20

Joc 43, 1947 (1978)
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0
{
0 CH3-C-O—CH=CH2 0

> 85%

Na,[PdCT ] N'~§&

Angew Int Ed 18, 533 (1979)

0 0
HN

HN

. 70%
L\\cﬁ’ 2) Hy0 N\

Tetr Lett, 2289 (1977)

Also via: Olefinic acids (Section 322)

Section 350 Amine - Amine

2 PhNH, NHPh
@ 2, 891
HgO+ 2HBF ,
NHPh

Synthesis, 962 (1979)



SECTION 350 AMINE - AMINE 409
1) PdC]z(PhCN)2
2) Me2NH
C8H”-CH=CH2 > C8H]7-%HNMe2 81%
3) MCPBA CH2NMe2
4) KBH,
Tetr Lett, 163 (1978)
H
80%
EtOH

J Prakt Chem 321,

[:::f?ﬁ’“\v;5>‘q::::] NaBH,

Chem Ber 110,

680 (1979)

O/\/\

85%
O

1259 (1977)
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Section 351 Amine - Ester

? BzBr, CH2C12 ? ﬂ
Z~NH-CH-COOH > Z-NH-CH-C-0Bz
R4NC1 . NZ-IHCO3
$ EtBr $ ﬂ
Z-NH-CH-COOH > Z-NH-CH-C-OEt

NaHC03, DMF

Synthesis, 957 and 961 (1979)

R TsOH, EtOH R
HoN-CH-C00P 7509 H,N-CH-CO0EE
reflux
Bull Chem Soc Japan 52, 1879 (1979)
0 1) LiNH(t-Bu)
\;>< 2) HO, MeoH cootte
— 47%
OMe NH( t-Bu)
OMe OMe

Joc 42, 2653 (1977)
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|
Me ﬁ)

Related methods:

Section 352

AMINE - ETHER 411

1) BzBr MeQ,C,  NHy
—_— 80-90%
o] ‘Bz 93%ee
2) Hy0 o

Angew Int Ed 18, 863 (1979)

0
0
\) 687
\
Me

Tetr Lett, 809 {1979)

oxalic acid

Y

Section 315 {Acid-Amide)
Section 316 (Acid-Amine)
Section 344 (Amide-Ester)

Amine - Ether

No additional examples
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Section 353 Amine - Halide

H HF
N —_— Ph-CHF-(':Me2 ~80%
Ph~CH CMe2 NH2
Tetr Lett, 3247 (1978)
NC]2 NBr2
BJD
—_— 80%
CH3CN
Synth Comm 8, 549 (1978)
Section 354 Amine - Ketone
OTMS 0
® cﬁ) NMe
Me2N=CH2 CF3C 5 . 2

> 90%

Tetrahedron 35, 613 (1979)

(H,C=CH-CH, =, NH

Zn(OAc)2 ﬂ
+ (H2C=CH-CH2-)2N-CH -C-CH

Cd(OAc)2 2 3

45%
HCEC-CHZOH

Tetr Lett, 3523 (1979)
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Section 355 Amine - Nitrile

° LG Q
(EtO)ZPCN, N N CN
H

THF

88%

Tetr Lett, 4663 (1979)

Section 356 Amine - Olefin

N-NO, O 'O

Synthesis, 830 (1979)

Li

1) Ph POCH-N. 0
2 ——/ /~\
Ph-CHO > PhCH=CH-N 0 99%
2) NH,CT
3) KH

Tetr Lett, 2433 (1979)
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1) LDA Me

|

CN 2) Ml N
Ph-CH-NPh o = L
| e 7

N\
Me 3) KOH S N\,

Synthesis, 127 (1979)

NH,  HN
@( + >=CHCOOEt _— ©|/ \FCHCOOEt
N
oh N Ph

J Het Chem 14, 1419 (1977)

> OfEr e

M

JOc 43, 3898 (1978)
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IMS C
0 LiCHCONMe2

( ;N—Me > N-Me 40%

Tetr Lett, 709 (1978)

Section 357 Ester - Ester

Br-(CH,) (CH(CO,Me),, _— 100

MeONa

5

MeOZC C02Me

JCS Chem Comm, 522 (1979)

CH(COOMe )
Q 2
: 33;,/” NaCH(C00Me),
e A
o (MeZN)3P
> 55%
THF or DMSO

JACS 100, 3416 (1978)
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g

0Me
PhCH=C
0TMS

0

il
CTHGCH,CCH,

|
C1-C-OEt

g\
Cl /ﬁ\\\ Cl
CO0OMe
MeO,C CO .M
2 2 eA> [:::::[>x<COOMe

66%

JCS Chem Comm, 641 (1978)

1) TiC1

COOMe
4> CHoCl, :::I::
0 COOMe

Tetr Lett, 2009 (1977)

2) H,

HMPA

Tetr Lett, 3737 (1978)

Also via: Dicarboxylic acids (Section 312)
Hydroxyesters ( Section 327)
Diols (Section 323)
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SECTION 359

Section 358 Ester - Ether, Epoxide

1) LiCH,CO0EL
| 43%
0 2) 2 LDA
T Ph 0 H
C —> I>y£_:><:
/7 \
o Nie 31, Me COOEt
Tetr Lett, 4575 (1977)
COOEt
CH(CO0EE), CF 50,1 COOEt
[:: - 0 100%
DBU
CH.,0H

Tetr Lett, 3645 (1979)

Section 359 Ester - Halide

1(0Ac), OAc

e 45%
~\I

JCS Perkin I, 2231 (1977)
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12 , AcOH 1
> [::::I:: 99
Cu(OAc)2 0Ac

Synthesis, 402 (1978)

0
i
Cro,Cl,, CH3%C1 -OAc
. 7%
cH 1

2Ly

Tetr Lett, 3523 (1977)

CHy-C-C1
//l\\v/,CHO — AcO-CH-C1 97%

Helv Chim Acta 61, 2047, 2059,
2165, 2381 (1978)

Synthesis, 593 (1978)
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1) LDA B
-0Me — Me

2) CBr4, THF

-C-0Me 79%

JOC 43, 3687 (1978)

Ru(II) complex C(C.H

817
1-Decene + CC1CO0H > 85%
H
0
C1
0
Chem Lett, 363 (1978)
1) Me3SiC1,
pyridine
Ph-?H—CHzCOOEt —> Ph-?H-CHZCOOEt 92%
OH 2) PhPF4 F
Tetr Lett, 4507 (1978)
T™S
{ cl C0,t-Bu
0 €1-C-C0,t-Bu N/ 2
i 2= C
Li

> 449

Tetr Lett, 515 (1978)
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1) Buli
ﬁ 2) CI1COO0EL - %1
1 3C-P(0Et)2 g &C-COOR 71%
3) <:>=o

Synthesis, 31 (1978)

Review: "Synthesis and Synthetic Utility of Halolactones"

Chem Soc Rev 8, 171 (1979)

Also via: Haloacids {Section 319)
Halohydrins (Section 329)

Section 360 Ester - Ketone

0

KC1 03 OMe
>—CE C-0Me > 80%
0

0504, HZO

JOC 43, 4245 (1978)



SECTION 360 ESTER - KETONE 421

0O

F
o drie Gors, DMsO q 88
P . N
Ph NCOOEE Ph” NCOOEt
Chem Lett, 369 (1978)
R NHAc 1) t-Bu0CI R0
\., | - N
CH-CH-COOMe —- CH=C-CooMe
R' 2) MeQOH, NaOMe R'
3) Hy

R,R" = H, alkyl

Chem Ber 111, 3136 (1978)

Li
|
(MeO)ZC-COOMe ?OOMe
Ph—CHZ—Br > Ph-CHz-C(OMe)2 70%
THF

Synthesis, 33 (1979)
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1) LDA, THF/HMPA
0 MeOOC. OMe

2) BzBr

3) TTN, MeOH

MeO
Ph

Tetr Lett, 4115 (1978)

SMe
1) NaH, CH2
SoMe a8
PhCHZCHZCN o PhCHZCHZC-C—OEt 60%
2) wa,EWH
Tetr Lett, 375 (1978)
0
; 0
oL e C00-£-Bu
HC > HOOC
2 < 68%
0-t-Bu

Angew Int Ed 18, 632 (1979)
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< 0

| . I ,,
CH3(CH2)6C-C] CH3(CH2)6CCH2COOMe 90%

JoC 43, 2087 (1978)

1) Buli 0
HOOC—CHZCOOEt > MeZCHCHzCCHZCOOEt 98%
2) MEZCHCH2C0C1
®
3) H30
JOC 44, 310 (1979)
0 0 95%
)L/ﬁ\ Mel
OEt OEt
Et,NF

4 Me

JCS Chem Comm, 64 (1977)
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1) Ph3P=CHCOOMe 0

1]
2) A C:H,,CCH,CO Me 60%

511772772
3) { N

=0

-C1

(e
=
o

511

3) 1P
Liebigs Ann, 282 (1977)
0
0 Q i @@
i (Et0C),,CHNa COOEt
PPh, 2
d -
0 COOEt
70%
Synth Comm 8, 59 (1978)
0
| 3
EtO Mg 0 0

Synthesis, 142 (1978)
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H

ESTER - KETONE 425

CH CHCMe

CO0Me

0
i\ ]
EtS-C(CH2)4-C-SEt

QTMS

polymer

quinine-acrylonitrile © l COOMe

0 98
30%ee

JACS 100, 7071 (1978)

0
!
NaH, EtSH C-SEt
j 91%
DME

Tetr Lett, 1193 (1979)

1) Pb(OCOPh)4 [:ff::[:OCOPh
2) Et4NF 0COPh

Joc 42, 1051 (1977)
COOEt

Q OH
ethyl diazo(lithio)acetate =
S

JCS Perkin 1, 1822 (1977)
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Tetr Lett, 4323 (1978)

COOEt electroreduction COOEt
q 74%
Ac20, MeCN, Et4N0Ts CMe

/,
0/

JACS 99, 7396 (1977)

NNMe2
COOEt CuLi COOEt
[::::[/ 1) 2 )}[::::IT\//jL\\ 65%

2) NH4C1, H20

Tetr Lett, 4597 (1978)
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0
0
0 | ] a
1) eto” oM 949
> COOEt
2) Hyt®

Synth Comm 8, 53 (1978)

C02Me

C02Me 1) LDA, THF 87%
[::::]// OMe 0

JoC 43, 4650 (1978)

TMS-0 0-TMS

MeO OMe
COOMe

> 92%

SnC1,, CH C12

4> 72

JOC 42, 4166 (1977)
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&

S

HgC1 0 !
Me$S 2 I I
—_— BuCCH,CH,,COE 849
By E£O0H/H,0

S S

(%2}

Synth Comm 8, 279 (1978)

N \6»?/
N 0OAc
T1(0Ac), H3o@ OAc

——————— m————

~80%

Tetr Lett, 23 (1977)

Also via: Ketoacids (Section 320)
Hydroxyketones (Section 330)
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Section 361 Ester - Nitrile COOEt
CH2CN CHCN
1) LDA
> 86%
2) CICOOEt
Joc 42, 2009 (1977)
EtOOC-CHz-CN
Cu0, 85° N
+ _— CH3-(CH2)9-CH 75%
00Et
CH3—(CH2)7-CH=CH2
Synthesis, 454 (1977)
) /,COOEt
HC C\\
CN
. \\\C=C/,C00Et A1C13 20
/ New
OMe OMe

Chem Ber 110, 86 (1977)
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Ph3P=CHCN

+ —_—_— NC-CH=C(COOE1:)2 88%

0=C(CO0Et)2

Synthesis, 626 (1977)

Section 362 Ester - QOlefin

This section contains syntheses of enol esters and esters of
unsaturated acids.

0 §6H13 0
PhSe ~C
0 1) LDA H 0
> n48%
2) Cghy 5CHO
3) POCT,, EtN
Tetr Lett, 2693 (1978)
0 Me  COOEt
e
(E0) pP-S-L-COOEE 90%

-

Chem Lett, 1039 (1979)
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o CHCOOEt
-CH-COOEt

o)

60%

Chem Lett, 471 (1977)

&
0 1) Ph3P=CH0Me

COOMe
2) 102, benzene
> 60%
3) CH3C0C1, pyridine
0 Synthesis, 67 (1978)
0
P 0
07" “CH,P(OEt), ]
| L'iOCHMe2 ——1
fHO > 66%
THF/benzene
JOC 44, 4010 (1979)
JocC 44, 4011 (1979)
0 0
X
o/ \\CHZCOOEt
+ EEE——— i—Pr‘—CH=CHCO0Et v70%

i-Pr-CHO
Tetrahedron 34, 997 (1978)
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2) Con,
Bn\\ /,H H202 Pn\\ //H
[Pr.BMe]lCu + c=C —_— C=C 80%
3 7\ 7\
H COOEt H COOEt

Tetr Lett, 3369 (1977)

_ 62%
HC:CCOZCH3 @/\
> 7 CO,Me

A1C13

JACS 101, 5283 (1979)

CH
1) Me3A1-0122GC2 5{1 /H
CSH]']-CECH —> /C=C\ 86%
2) CICOOEt Me COOEL
Tetr Lett, 2357 (1978)
(CH2=CHCH2)2CuL1'
Bu COOEt
+ > — 90%
CH2=CH-CH2
Bu-C=C-COOEt

Tetr Lett, 1811 (1979)
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BuCu-BEt Ph COOEt
Ph-C=C-CO,Et > > \\C=C// 96%
e 7\
Bu H
JOC 44, 1744 (1979)
[Bu3BMe]Cu
DME Bu H
\. .7
+ /C=C\ 61%
H COOEt
HC=C-COOEt
BCS Japan 50, 3431 (1977)
1) LDA

CHSCONMe2 — CHCOzEt
\/\( 2) MeSSMe \/\( 57%

3) HZO’ HgC]2

Tetr Lett, 2895 (1978)

91%
CH4(CH,) CH,(CH,)
3\W2ls H €O, MeOH 3\*27s5 H
N -7 K, ———————> Ne-e”
= ) >
nd \S'iF5 PdC1,, AcONa H Ncoote

Tetr Lett, 619 (1979)
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OH

3 3 95%

Re

P
CH,=C > CH,=C
N\
l(:'..
0

//CH

2 o

\\R-C1 3 A molecular seives
0

Joc 42, 3965 (1977)

1) CF,SO,CH,COOEt

377372 Et00C
> = N
N\H\& 2) DBU

89%

00Kt (64:36 E:Z)
Tetr Lett, 1241 (1977)
1) MCPBA,
Ac,0, H,SO
27 2774
e @I\l 80%
2) Pd/c X
0 3) KOH
4) HCl

Indian J CHem 158, 214 (1977)
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1) LDA, THF/HMPA C00Me

Meo‘\v/’“:§>/’C00Me > Mel 81%
2) allyl-I — N

Synth Comm 7, 189 (1977)

Et Et
‘:>:::\\ co, PdClz(PPh3)2 — e
859
I ?MeEt o~ Et
" THF, K,C0,

Tetr Lett, 133 (1979)

0
. ) Li
1 CO,Li
H,/éatf/ 2 o |
Me

2) H3da

Me

71%

Tetr Lett, 5167 (1978)
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¢l
/
0 Mezc\\ 0
COOEt NO (Me,
0 4 0
o] >
50%
Chem Lett, 189 (1977)
¢
0
C]
0 + 2> 43%
0 2) CICOOEt 0
0
Chem Lett, 653 (1978)
Ni(C0),/K0Ac
—> 66%
OH MeOH J
Br
0

Chem Lett, 773 (1978)

Review: "Recent Methods for the Synthesis of Conjugated Lactones"

Aldrichimica Acta 10, 64 (1977)
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C02Me

ESTER - OLEFIN 437
CH
2 CH,
T™S OAc
N 68%
Pd(0) o, e

JACS 101, 6429 (1979)

1) NaSePh 0
2) CH2N2 oMe
—> 68%
3) -PhSeH X
Tetr Lett, 4361 and 4369 (1977)
1) HOAc
/ \ 819
»> (C_H
613 OAc
2) BF3-Et20

JACS 99, 1993 (1977)
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MeO

OMe

(CH.,).,CHCHO

3)2

¢

COOH

1) C15CCHO-H,0, 0
MeO
H, SO
2 9 30
2) In, HOAC &
3) EtOH, HCT Me
Indian J Chem 158, 103 (1977)
C02Et
1) LiTMP
—> 76%
2) CTCOZEt
Joc 43, 2073 (1978)
NMe2
@ s Ac20 OAc
— (CH3)2C=C\ 69%
Et,N H

Synth Comm 9, 157 (1979)

OAc
CuClz, NalAc

-

HOAc
Me

Angew Int Ed 18, 866 (1979)
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Also via: Acetylenic esters (Section 306)
Olefinic acids (Section 322)
g-Hydroxyesters (Section 327)

Section 363 Ether - Ether

See Section 60A (Protection of Aldehydes) and Section 180A
(Protection of Ketones) for reactions involving the formation of
acetals and ketals.

OEt QEt
CH(OEt)2 éH éH
L1A1H4-T1'C14
> 98%
THF
OMe OMe OMe

BCS Japan 51, 2059 (1978)

Section 364 Ether - Halide

I

lp, BZOH
> 90%
Cu(0Ac)2, AcOH 0Bz

Synthesis, 402 (1978)
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12, PhOH I
0 - Q-
OPh

Synthesis, 67 (1979)

OCH3 0CH2C1
C]z, hv
— ~50%
CC14
Chem and Ind, 127 (1977)
Section 365 Ether, Epoxide - Ketone
1) BuMgBr ﬂ
MeOCHZCN > MeOCHZC-Bu 82%
2) Hy¢®
Tetr Lett, 23 (1977)
0
COOH A1C13~Na01
QX cser
OIPh 0

JOC 44, 3724 (1979)
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0 1) EtMgBr 0
C.H /'\é\NMe —_— .y )K&\Et
6713 ¢ 2) my0,, G 813 76%

JOC (USSR) 13, 1062 (1977)

OH 1) MCPBA 0

> 0
2) MCPBA,jI:;:]('

Joc 42, 2077 (1977)

86%

Section 366 Ether, Epoxide - Nitrile

No additional examples

Section 367 Ether - 0Qlefin

Related methods: Protection of Ketones (Section 180A).
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0 OTMS

MeBSiC1

.

— 95%
NaH, dioxane

Joc 43, 3861 (1978)

Q OTMS

Me3SiC1, BuSO3K
> 72%

Et3N/cyc1ohexane

Synthesis, 34 (1979)

Li
PhS0,CHCH,
Ph\/ﬁ\ LI, Ph\/loids 70%
T4 NXCHeH,

JACS 101, 2225 (1979)
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CH-CH(OEt)2

NNHTs

Et
AN
Bu
0
C1
Me
H
/7
Bu-CH=C
AN

ETHER - OLEFIN 443

TMS
1) BulLi, TMEDA

— 61%
2) Me3SiC1

Tetr Lett, 159 (1977)

A]C13/Et3N Et

> >=CHOEt 80%
ether Bu

Helv Chim Acta 62, 1451 (1979)

OTMS
In, Me3S1C1

TMEDA, Et,0 85%

Synth Comm 7, 327 (1977)

@
e
MeZN-©N-Ac C1 Bu H

-

Nen”
P c\\ 81%

H OAc

Synthesis, 504 (1979)
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Bz-0-CH-COOH H\ /OBZ
OH PhSOzC'I2 C
— 93¢
pyridine
Synthesis, 388 (1979)
0 R HCOMe
1) Ph2P-CH20Me
— 57%
2) NaH, THF
JCS Chem Comm, 314 (1977)
MeO H
; i N
Ph,P-CH-Li + t e I 89%
2 7\ c
OMe Me Ph 2) NaH 7\l
Me Ph
JCS Perkin 1, 3099 (1979)
1) Phgp
h
CH2Br 2) PhCOONa X
> 75%
CH,Br 3) t-AmONO 0

Tetr Lett, 2149 (1979)
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®@ 0O
n-PrCOC1
@CHZPPhSBY‘ - N C l 794
OH Et3N o7 ~h-Pr

Tetr Lett, 2145 (1979)

759
/ .
e phD (n=3)

0 0

® i base
PhP-(CH,), -0-C-Ph ——<
82
L)
Ph

0

Tetr Lett, 5 (1979)

CHpBr 2 Ph.P=CHCOOMe coOMe
@ > | 98%
0CoPh o ph

Tetr Lett, 2995 (1979)
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CH2=CH0AC, H2504
ZCHZOH > C]CHZCHZOCH=CH2 459
Hg(OAc)2

C1CH

J0C (USSR) 13, 606 (1977)

Section 368 Halide - Halide

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

soct, 1
Ph-CHO . Ph-C-C1 90%
DMF H
J0C 43, 4367 (1978)
Et, NSF

\4

2 3 up to
l j< s
0

JCS Perkin I, 1354 (1979)

i
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Et-C=C-Et /Y\/

THF FF

Joc 44, 3872 (1979)

HC1, H,0

@ phase-transfer cat. C[C]

Synthesis, 676 (1977)

XeF.
Ph-CH=CHCH —_—ee Ph-%:H—('tH-CH

3 3
FF

JOC 42, 1559 (1977)

0,)—c1
@:@v o _Cl
F Ld
Et4N@m@, Et ~C1

Chem Lett, 1013 (1977)

3N

447

75%

76%

60%

58%
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Section 369 Halide - Ketone

0
0 Brz N hV A/lk/\/\
EEmem—— 100%
()) Br

JCS Perkin I, 501 (1977)

I0I NBS l0I
Me-C-CHzMe — Me-C-CBrzMe 95%
; |
Me-C-?H-Me —_—— Me-C-CBr-Me 95%
C1 &]
Joc 42, 3527 (1977)
0 PhIC1 0
i 2 I
Ph-C-CH_Ph > Ph-C-CHPh 80%

hv, benzene

JOC (USSR) 14, 1414 (1978)



SECTION 369 HALIDE - KETONE 449

0
0 Br
0
; >
Me 0 Br Me
° Br 65%
Synthesis, 140 (1978)
® 0
CH2NMe3 Br3 Br_
—> 78%
0 ¢
Synthesis, 64 (1979)
0
o 1) (Nj , Ticl,
'CI H P' 93%

\\ C
O/ CHy  2) Bry, CHyCT, . O/ \CHZBY‘

Acta Chem Scand B32, 646 (1979)
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0 0 CF,S0,C1 0 0
] ] 3772
DBU

Tetr Lett, 3643 (1979)

CF COONa
85%

F2, Freon
AcO

JCS Chem Comm, 479 (1979)
Tetr Lett, 725 (1979)
0Ac

1) CF,CF,0F F
I::::’lliii 85%
2) In, HOAc

JACS 101, 2782 (1979)

Y

0Ac 1,, T10Ac 0

2
> 469
HOAc I

JCS Perkin I, 126 (1978)




SECTION 369

QTMS

)

=

HALIDE - KETONE 451

0
1) AgOAc, I, I
— 84%
2) Et NHF
Joc 44, 1731 (1979)
0
g
/7 \
1) C1,C ccly 0
2) H,P® ¢
g 65-90%
3) NaHCO,
JACS 99, 6672 (1977)
Tetr Lett, 759 (1977)
1) N2F2, CH2C12/pyr 0
> 53%

\\y/J 2) HZO F

Tetr Lett, 2797 (1977)
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9 5

N cl
2 NCS 1
—t——————
97%
CC14
Synth Comm 8, 75 (1978)
0
I
A92Cr04
—— 65%
I
JOC 42, 4268 (1977)
Cl
hv, 02
pyridine, FeCl 0

3
40%

Chem Lett, 161 (1978)
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O:o

CD)

Bu ——JZL:&

=0

MeZC-

o

~CH,Br

HALIDE - KETONE

cl
1) Ph-S-CH,
c1©

2) Et3N

453

c1
0

Chem Lett, 995 (1977)

0
1) Me,SCI
s .

2) Et3N

0
[::::]fi 83%
Cl

Tetr Lett, 3653 {1979)

i
Bu-C—CHZBr 87%

Synthesis, 139 (1978)

AgBF4
- = Me

2§~
F

0
i
C-CHZBr 87%

Tetr Lett, 3357 (1979)
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0

!
act. Zn, C13CICC1
— 70%

cl
POC]
3 Cl

JOC 43, 2879 (1978)

@0 CF

—————

CH2C12 85%

+ CF3CHN

JOC 42, 459 (1977)
ﬂ pyridine/THF, ZnF2 ﬂ
Ph-C-C1 >  Ph-C-CF(CF
(CF3)2CFZnI

3)2 89%

Also works with anhydrides,

Chem Lett, 81 (1977)

Bu-CHO > Bu—C-CHZCT 81%

(x=C1, Br)
Tetr Lett, 1225 (1977)
Chem Lett, 209 (1979)
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0 1) L1'C1C=CF2 ﬂ
2) MelLi C-Me
/
D — C n30%
3) H2504 ¢l

Synthesis, 458 (1978)

Al g
__-Bu-C—CH-P(OEt)2
n-Buli ?1
+ > Ph—CH=C-@—E;Bu 76%
Ph-CHO
Synthesis, 29 (1978)
0
0 P HBr, hv CHZCHZCHZBr
———— 93%
CH3 pentane CH3

Synthesis of several additional vinyl ketones and their
conversion to w-bromoketones are also presented.

JOC 42, 1709 (1977)
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Section 370 Halide - Nitrile

E]
CHCN
NH2
CuC]2
+ t-BuON0 ——————> 93%
CH2=CHCN
NO2 NO2

JOoc 42, 2431 (1977)

Et
%
OH c1 -—( :@ “
Ph CN

Ph CN
Et3N, Et4NC1
Chem Lett, 1117 (1979)

Review: "Preparation and Reactions of Chloro-derivatives of
Nitriles"

Russ Chem Rev 48, 282 (1979)
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Section 371 Halide - Olefin

CuCl,-LiCl Ph C1
2 . N/
Ph-C=C-Et > /C=C\ 94%
MeCN C1 Et
\ CuCl,-1,, Ph\ P
—> /C=C\ 100%
MeCN C1 Et
JCS Perkin I, 676 (1977)
1) [EtCuBr]MgBr Ph H
Ph-C=CH ) e —> \C'C/ >90%
B 7\
2) NBS Et Br
Rec Trav Chim 96, 168 (1977)
1) CpZZrC12, Me3A1 Bu\ /H
Bu-C=CH > C=C 85%
RN
2) 1,, THF Me I

Synthesis, 501 (1979)
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C=cH 1) LiATH,
2) acetone I
. 7/
> C=C\ 89%
3) Icl H/ Cl
JACS 101, 5101 (1979)
1) TeCl
i 4 \ /
Ph-C=C-Me > / \ 85%
2) IZ’ MeCN I
Chem Lett, 1357 (1979)
® 0O
Et3NH HC]2 Ph\
Ph-C=CH —> C=CH2 73%

Cl/

JCS Perkin I, 1797 (1977)
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Bu\\ //H 12 Bu //H
p =C\ ——— >C=C\ >90%
Et Cuft THE Et I
«MgBr
Rec Trav 96, 168 (1977)
Pr, Cu+MgBr NBS (X=Br) Pr, X
\. .7 \N._/
//C-C\\ > //C=C\\ v90%
Et H or NCS (x=C1) Et H
Tetr Lett, 3545 (1977)
1) Br2
Bu-CH=CHS1‘Me3 > BuCH=CHBr 749

2) alumina, pentane

Synth Comm 7, 475 (1977)

t-Bu ™S 1) Br

= 2 -
>_—< —- >-_=_< 70%
2) KF, Me250

or NaOMe, MeOH

or A]203, Pentane

JOC 43, 4424 (1978)
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1} IC C ﬁ \I
C8H17 TMS
\ I
1) ICl //===!/ 75%
2) NaOMe C8H17
Tetr Lett, 1073 (1979)
1) PhSeBr
2) O3 ?r
CGH]3—CH=CH2 — C6H13-C=CH2 85%
3) i-Pr,NH
Tetr Lett, 3909 (1977)
\
CH=CH-CMe3 0 C=CH-CMe
n 3
1) CH3CNHBr, HF
> 74%
2) KOH
OMe OMe

Synthesis, 217 (1978)
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NCS
———————

PhSeSePh

Several other cases give allylic chlorides.

JoC 44, 4204 (1979)

35
Q-
Bu\\ 0 %}4 Bu

al

C=CHC1

CH=CC12

CH~CHO
Ph Et3N, Et4NC1 Ph
0
Chem Lett, 465 (1978)
(Me,N) jP=CCl,, .

C5H]]CH0 i C5H1]

Tetr Lett, 1239 (1977)
0 HCC1
Ph3P=CHC1
————————-

JCS Chem Comm, 446 (1978)

461

90%

82%

94%

94%
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CBrzFZ-(MezN)3P
n-C.H 3CHO n-C6H]3CH=CF2 80%
triglyme

Chem Lett, 983 (1979)

®0
[PhP-C(CF3),] in situ
Ph-CHO > PhCH=C(CF,),  50%

Tetr Lett, 3397 (1979)

Li
1) PhS—éH-C]

80%
CH3-(CH2)]4-CH2BF > CH3(CH2)14-CH=CHC1
2) A, xylene
Tetr Lett, 617 (1979)
1) HBr
He /0N TMS ——— — 85%
/\ \ 2) BF,-Et,0 CH

JACS 99, 1993 (1977)
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_— 83%

CH.CN ONO2
Br

S\ _— 100%

CH.,OH 3 CH,C1

J0C 44, 359 (1979)

CH2=CH-(‘JH-CH3 —_— CH

2=CH-(|ZH-CH
OH €1.C-

—CC]3 1

3
94%

Tetr Lett, 2999 (1977)

Cl 1
CC14

b

Ru(II)complex 83%

Chem Lett, 115 {1978)
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H2C=CH-CC1 Li

2

C

39%

C1 CH=CH2

Synthesis, 425 (1979)

(CH (CH ) C1

|
MeCH= c CHy-S- @ <:| —>  MeCH=C-CH

2I 87%

Synthesis, 370 (1978)

0 0
] i
Me-C-O-C\H2 " C1COOEL Me-C-O-C\H2 /H
c=C — =C 91%
Ph/ \CHZNEt2 Ph/ \CH2C1

Synthesis, 786 (1977)
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Section 372 Ketone - Ketone

0 OH K,Fe(CN 00

il sFe(N)g i

Ph-C-CH-Ph e Ph=C-C-Ph 95%
NaQH, MeCH

Chem and Ind, 741 (1977)

1) PhNHSO,CF,, K,CO 0 92%
i ) PO B9 Wl
CHBCHBY‘C--C8 17 > C 3C-C-C8 17
2) HC1
JOC 44, 1835 (1979)
1) $0C12, pyr
8 2) Morpholine ﬁ ?I
Ph-C-CHZPh — Ph-C-C-Ph 80%
3) HC'I/HZO

Tetr Lett, 695 (1977)



466  COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 4  SECTION 372

0
NO, OMe
: Sl A\
67%

\\& NaH, THF \ 2
/yg(% 0

4{? \\ 57%

Tetr Lett, 5021 (1978)

1) TsOH, O-NH2

9 2) NCS ¢
’//ll\\’/,Pr — ’/,ll\1T/,Pr
Ph

Ph ®
3) Hy0 0 84y
4) NaOMe

JOC 43, 2933 (1978)
KMnO, , 0 00
4 I

Ph-C=C-Pr > Ph-C-C-Pr 81%

CH2C12, Adogen

Synthesis, 462 (1978)
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81%
KMn(

4 n n
CHy(CH,) g-C=C-(CH,) (CHy CH3 (CHy) g-C-C- (CH, ) (CHy
acetone
JOC 44, 1574 (1979)
1) Buli
Et 2) Fe(CO 00
N /’ ) Fe(CO)g il
—_— Et-C-C-Et 70%
e \S
3) Etl
4) H,0
JCS Chem Comm, 691 (1977)
1) Buli
2) MeCOC1 ﬂ ﬂ
Ts-C|H-N=C ———>  Ph-C-C-Me 73%
Ph 3) H®
Tetr Lett, 4233 (1977)
0 1) NaH, THF/HMPT 0
SEt 2) Mel 0

— 53%
3) TTN, MeOH Me

Tetr Lett, 4115 (1978)
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/"\/u\ MezCHI Bu NF
Ph 90%
CHC]

JCS Perkin I, 1743 (1977)

0
Mel
e e ]

Et,NF

JCS Chem Comm, 64 (1977)

0
i 1) t-BuLi, THF EJ:\ECSH”
Pe%ﬂ Iodide 0

Joc 42, 3755 (1977)

Li e 8
1) é/lph
2) PhCOC

Tetr Lett, 1187 (1977)
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1) LDA

0 0
NN, 2) i-Prcocl '/,.\\v/,u\\/,u\\1/,,
C > 60%
7\ O@
n-Pr Me 3) H;0, MeOH
Tetr Lett, 2853 (1978)
0 0 0
1) LDA C-Pr
> 949
i
2) Pr-C-CN
3) H,0
Tetr Lett, 1339 (1979)
0 0
0 1) LDA no
M —_— BzCHZC-?H-C-Et 93%
C
7N\ @ CH
et CEt 2) Hy0 3
+
¢l
™S
Bz
0

Tetr Lett, 4095 (1979)
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RCOSeK
0 0
N Il ]
+ > R-C—CHZ—C—R‘ ~30-80%
2) t-CgHyq 0K
BrCHZCOR'

R, R' = subst, Ph, alkyl
Chem Lett, 1007 (1978)

{ : [::::T i
N—'é\cooa- 67%
L1

Angew Int Ed 17, 204 (1978)

o
1) BuFe(C0),

> 78%
2)

JACS 99, 5222 (1977)
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m 1) BuLi, THF/HMPT
- >

S S

wa
2 w
N
—

x

270-95%
Tetr Lett, 3549 (1977)
Tetr Lett, 2695 (1979)
C.H
N/ 611 OMe . 81%
= Br
Can be used to form cyclopentenones
JOC 42, 2545 (1977)
NMe2
0 R >_< 0
/ -
Me3C \CHzBr 2) H359 0
87%

Acta Chem Scand (B) 30, 1000 (1976)
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0
1) Et3N 0
R
N-‘—-‘kph 2) (COLH),, A
AcOH
HC=C-COPh
Chem Ber 112, 3221 (1979)
CH,CHO 0 OMe
thiazolium salts OMe
0
73%
Chem Ber 111, 2825 (1978)
Chem Ber 112, 84 (1979)
O/ 1) THF, (COOH), 9  Pr
- H
+
2) Amberlite IR-120 0
?Me 60%
Me C=CHPr
/
S
il
0

J Chem Research (S), 68 (1978)
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LDA, Cu(OTf)2

)}—-CN

73%

Tetr Lett, 3741 (1977)

Et 0

— - 73%
/}é?i}¥§ ELC(0t), 70 HO £t
ph” N0 ph )
Chem Lett, 171 (1977)
OH o
oTHS Pb(OAC), O

—  — I > OM
0TMS oMe Pyridine 0 )
0TMS 704

Chem Lett, 1433 (1978)

Review: "Synthesis of Polyketide-type Aromatic Natural Products
by Biogenetically Modeled Routes"

Tetrahedron 33, 2159 (1977)
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Section 373 Ketone - Nitrile

1) EtZNLi, THF

0
1
2) Pr-J-O-COZEt P
Et-CHZCN - PP-A-?H—CN 74%
3) 1P Et
Tetr Lett, 1585 (1979)
?H
MEZCCN, KCN
—- 86%
0 18-crown-6 0 ,
benzene N
Tetr Lett, 1117 (1977)
OMe 0
2) CF_,COOH
. Y S 70%
NC Li
3) NH40H
Cr(c0)4 4) HCl N

JOC 44, 3275 (1979)
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CN
PhSCHzCN SPh
90%
LDA/THF
0 0

Tetr Lett, 1121 (1979)

ﬂ Me351CN 8
Et-CHBr-C\ e —t Et-CHBr-C-CN 64%
Br Me3SiCl

Synthesis, 204 (1979)

Section 374 Ketone - Olefin

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, Vol. 1 and 2 (Ketones from Alkyls and Methylenes).

For the alkylation of olefinic ketones, see also Section 177, Vol.
1 and 2 (Ketores from Ketones) and Section 74 (Alkyls from Olefins),
Vols. 3 and 4 for conjugate alkylations.
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0 t-BuOH, PdC]
cholestane 80%
, 80°

Synthesis, 773 (1977)

0

I
PhSe 0-Se-Ph
39-92%

JCS Chem Comm, 130 (1978)

SeO2 ﬂ
C7H]5—CH2—CH=CH2 ——— C7H]5—C—CH=CH2 61%
t-BuQOH

JACS 99, 5526 (1977)

1) PhLi
L - L,
0 2) pyridinium 0 Ph

chlorochromate

Joc 42, 682 (1977)
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Ph 0

0 benzene, HOAc 75%
/\)l\ - Ph NS Ph
PR N Ph >
Pd(OAc)2
JOc 43, 724 (1978)
1) Me,Culi Q
2) Me3S1C1 . 914
3) Pd(0Ac),, 0=©:0 CHq
JOC 43, 1011 (1978)
1) Me,S-Cubr 0
2) n-C_H,,C=CH
%63 .
EtMgBr > Et 70%
=
3) <C::>=:0 Ceh1s
4) NH,C1
JACS 99, 253 (1977)
MeO. OMe 0
0 1) CH,=PPh CHy
27703
—> ~80%
2) wet S10,

Tetr Lett, 3505 (1977)
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0

"%

SPh

OEt

1) G\O 0 g

2) H3d9

3) oxidation

JCS Chem Comm, 821 (1978)

” 54%

JOC 44, 450 (1979)

X CH, X

1) (EtO)ZP-CH2 2

NaH, THF

Y

2) HCOOH

0
1]

X = -COQEt, -CN, -C-R

JoC 43, 1817 (1978)
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0 0

chf:7 1) MeZNCH(OMe)2 ‘:ff;7",\\“//.\\~//,

2) Buli 51%

\/

JOC 43, 4248 (1978)

1) PhLj
2) Mel Ph

89%
3) H,yCry0, Me
S0,Ph 4) DBU

JACS 100, 346 (1978)

0
N CH,,CH, CHy

SePh 1) Me3N0, H20
— — 69%

Bu 2) H202

Can J Chem 56, 2786 (1978)
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Ph-C=CH
O

|
+ —————  Ph(=CHC-t-Bu 96%

C1

Synthesis, 324 (1977)

X /Qm-:t)2

0 ¢ 0
\\Cu
— CH(OEt)2
ether
92%
Joc 42, 1581 (1977)
O0TMS 0
Ph3Ce
85%
H20

J0C 42, 3961 (1977)
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OTMS 0
DBQ, HMDS
— 68%

benzene

Tetr Lett, 3455 (1978)

0
o C_H
0siMe, 1) 600 51
_ 80%
2) P
C.H 3
511

(from alkylation of norbornanone)

Tetr Lett, 3945 (1979)
OTMS 0
Me 1) 102 Me
———————————- 69%
2) Ph3P

3) MeOH

Angew Int Ed 16, 413 (1977)
0TMS 0

o
CH C]

Tetr Lett, 4971 (1979)
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CHZTMS

8 CH2=C-CH=CH2
MeZCHCHZCC1 — 77%

Tetr Lett, 429 (1979)

CHO 1)} PCC

CHy _— 78%

2) TsOH

Tetr Lett, 2461 (1978)

1) Mg, THF 0
2) CuBr(MeZS)

0 > 62%
PO O

4) HC1, H20

Br

Tetr Lett, 4217 (1978)
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e
1)
TN LDA
@PPh3
2) H,d® g o4
0 3 0
JOC 43, 4673 (1978)
TMS-0 CN
g —
1) LDA,
2) TsOH, toluene
mol. seives, reflux
J0C 44, 462 (1979)
0
/,1L\V//000Et
0
Na2C03, HZO
+ — 55%
benzene, R4NC1 Ph
A
PR N

Synthesis, 107 (1979)
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\\\ 58%

CH

Synthesis, 187 (1979)

HC]O4

—_— 98%
l

HCOZH
€1 0 0

Bull Chem Soc Japan 52, 2978 (1979)

0
C4H9
C4H9 -C=CH —_—
COZ(CO)S

?EC-Pr
t-BuCuli

( r‘ ¢ 4 9 - :{S: f%
4 9

w87%

Synth Comm 9, 41 (1979)
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S 1) MeOSOzF
-_— 87%
2) Meli
3) AgNO3

Tetr Lett, 5 (1978)

2
2 BT
0 0

~80%

Tetr Lett, 13 (1978)

Na, NH 0 0
///[,/*\‘7'_:5_——~\;:><:: ’/’\\'/A\\ﬂgg\]f/,\\\':>~<:;
t-BuOH 0
88%

JOC 44, 105 (1979)
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CH3I, co
Ph
PhW M 86%
(:02(C0)8 0
Tetr Lett, 2665 (1979)
CH3COC]
NN _
Z” HgCl Z 97%
A1C13 0
J0C 43, 710 (1978)
0
[CH3CH2CHZQFE(CO)4] 0
/\/u\/\ 81%
* > 7 Nph
0
\
Ph—dﬁ-CH

Chem Lett, 1067 (1979)
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1) LDA, MeSSMe

‘\Ngﬁ?\jr/’\\v/’\\\

2) LDA, Bul 0 59%
3) Hg0,BF,, H)0

Tetr Lett, 2895 (1978)

(25]
@) s
0 -0 , CF3C00 HZNMePh

b
.

THF 812

Tetr Lett, 2955 (1978)

1) BuLi
Bu 2) EtI
Et Bu

= :==<< \\<§5>\1T’/
OMe 3) H3da 0 91%

Tetr Lett, 1137 (1978)

OMe 0
Me Ce(NH4)2(N03)6 Me
o 99%
OMe 0

Synthesis, 521 (1979)
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OH 4+ 0
Ce /Br'O3
00 - QU -
OH 4+ 0
Ce /Br-O3 96%
hydroquinone ————mm—> quinone

Synth Comm 9, 237 (1979)

1) LDA, (CH20)n

COMe CH
Ph///\\T//’ — Ph//ﬁ\\rgjg 2

COMe 2) A COMe
Tetr Lett, 3753 (1978)
HO
1) Pb(0AC), 0 0 0
Pb(0Ac)

12, hv 4
—— —_—
2) HZCY‘207 Cu(O/—\c)z

429 57%

Tetr Lett, 3403 (1977)
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0 0
Me 510 anz
/‘\4 - +
+ Br CH2C12

>\__// 18% 33%

Angew Int Ed 18, 163 (1979)

0’> 1) BuLi
thp_/“{\o /E\\"O 88%

Ph
2) CH CCH

3) NaH, THF

JCS Chem Comm, 988 (1978)

CH EC)JIGOSbCﬂ
NEt, CH, C'I
2

JACS 99, 6008 (1977)

Section 375 Nitrile - Nitrile

No additional examples
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Section 376 Nitrile - Qlefin

KCN, PdL4
B /\/ Br — Bu

crown ether, benzene

Tetr Lett, 4429 (1977)

1) Bu[CuBr]MgCl Ph

Ph-C=C-CN —> \C=CHCN

2) H30@ Bu/

Synthesis, 454 (1978)

1) LiATH H CN
) LIATH, N
n-Bu-C=C-CN //C=C\\
2) H30® n-Bu H
Synthesis, 430 (1979)
Me H CI1CN Me H
\. ./ \. 7
//C=C\\ MgBr //C=C\\
Bu CuBr THF Bu CN

Synthesis, 784 (1977)

R

SECTION 376

96%

96%

90%

97%



SECTION 376 NITRILE - OLEFIN

Me\?N ENM
C-NO,, Na,$ -re

Tetr Lett, 763 (1978)

0 CHCN
KOH
e ——

CH3CN

Synthesis, 629 {1977)

KOH, CHyCN
Ph-CHO =  PhCH=CHCN
Joc 44, 4640 (1979)

0 H\Céﬁ

CHO o
thP-CH-CN
THF
NO,

Synthesis, 126 (1977)

491

70%

78%

82%

~90%
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Q\¢;D
dP\‘CHZCN

i-Pr-CHO

(w]

M=

Ph/ \Me

BuLi, THF

——————  i-Pr-CH=CHCN ~70%

Tetrahedron 34, 997 (1978)

0
]
(E£0),PCH,CN Ph
— C=CHCN 88%
KOH, THF Me/
Synthesis, 884 (1979)
IS l‘;ie Me CN
Et0-C-S-CH-CN

> 56
NaOH, H.,0/MeCN

R4NC1

Synthesis, 890 (1979)
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Section 377 0Olefin - 0Olefin

1) Meli

2) Li, NH,/EtOH

J0C 44,

2) LiF, Li CO

HMPT

Synthesis,

L1A]H
-—————-————a-

Et2

Tetr Lett,

1) MeyAl-C1,2rCp
,/’Lthb//‘\\,/CECH 3 2

OLEFIN - OLEFIN

-7

1159 (1979)

L

279 (1977)

CX

947 (1977)

/ N\

2) BreH=CH,, ZnCl,

C12PdL DiBAH

N

JACS 100, 2256 (1978)

493

98%

75%

74%

70%
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Me
Me C.iH15

C7H]5—CECH 1) CHZZan)V /// AN 729

BSC France, 1173 (1976)

1) Sia,BH
C1(CH,),C=CH - 5 ¢l S
2/37° 2
2) MeCu

70%
JACS 99, 5652 (1977)
Cshy
Zrep,Cl L, Cghy
. _ 91%
I —
\E:::\\ Bu
Bu
Tetr Lett, 1027 (1978)
Bu
Bu Ag(I)
2| NNk | K — 66%

Bu

Tetr Lett, 1137 (1979)
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Q H [C1RA(C0),1, q o

7
2 C=C —> C=C 97%
e \Hgm THF H/ N\

JOC 42, 1680 (1977)

OH
TicCl /L1A1H
2

JOC 43, 3249 (1978)

e, C=CHL1

M 2 OH
CuBr H_}_/
+ _—— / 94%
% ether

0
Synthesis, 528 (1978)

/\)J\ 1) CH2=C(0L1')2
> PR
PR N Pr

2) MeO_ _-OMe

c
H” e

75%
2

Tetr Lett, 2953 {1978)
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PMe '
1) Ph-S-te, THF, GHa
0 PhyCH, Buli

—> 45%

2) Al/Hg
THF/HZO/ACOH

JACS 101, 3602 (1979)

1) Li, NH3/EtOH

> 80%
2) HC1, HZO/MeOH/THF

TMS JOC 44, 3784 (1979)

hv Ph

Ph
S EEE—— 87%

Ph Ph h
Ph

JACS 99, 2342 (1977)
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Review: "Synthesis of Polyenes via Phosphonium Ylides"

Pure and Appl Chem 51, 515 (1979)

Review: "The Methods of Synthesis and Properties of Conjugated
Enallenic Hydrocarbons"

Russ Chem Rev 47, 470 (1978)
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