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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 pub-
lication date. We are honored by the opportunity to bring this useful
work up to date.

Compendium of Organic Synthetic Methods, Yolume 3, presents the
functional group transformations and difunctional compound prepara-
tions of 1974, 1975, and 1976. We have attempted to follow as closely
as possible the classification schemes of the first two volumes; the
experienced user of the Compendium will require no additional instruc-
tions 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 accessible and more useful if chemists could write well-
organized, concise papers with charts and diagrams that allow the
reader to assess quickly and easily the scope of the published research.
In addition, the reporting of actual, isolated yields and detailed experi-
mental conditions will save a great deal of wasted effort on the part of
other chemists hoping to apply the reported reactions to their own syn-
thetic problems.

Anyone who has ever typed a research paper with structures can
understand what a Gargantuan project the preparation of the camera-
ready copy for this volume has been. Linda Benedict and Jackie Swine-
hart completed the entire project almost more quickly than our proof-
readers, Gary Allen, Joel Slade and Robert Williams, could make correc-
tions. The authors would like to express their thanks to these people for
their dedicated work.

Louis S. Hegedus
Leroy Wade

Fort Coilins, Colorado
June, 1977
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ABBREVIATIONS

The authors have attempted to use only abbreviations whose meaning
will be readily apparent to the reader. Some of those more commonly
used are the following:

Ac

Bu

Bz

Cp
DCC
DDQ
DIBAL
DME
DMF
DMSO
Et
Hex
HMPA, HMPT

L
LDA
MCPBA
Me
Ms
MVK
NBS
NCS
Ni
Oct
Ph, ¢
Pr
Pyr

acetyl

butyl

benzyl

cyclopentadienyl

dicyclohexylcarbodiimide

2,3-dichloro-5,6-dicyanobenzoquinone

diisobutylaluminum hydride

1,2-dimethoxyethane

dimethylformamide

dimethyl sulfoxide

ethyl

hexyl

hexamethyiphosphoramide (hexamethylphosphoric
triamide)

triphenylphosphine ligand (if not specified)

lithium diisopropylamide

meta-chloroperbenzoic acid

methyl

methanesulfonyl

methyl vinyl ketone

N-bromosuccinimide

N-chiorosuccinimide

Raney nickel

octyt

phenyl

propy!

pyridine

vii



viii

Sia
Tt
TFA
TFAA
THF
THP
T™MS
Ts

ABBREVIATIONS

secondary-isoamy!
trifluoromethane sulfonate
trifluoroacetic acid
trifluoroacetic anhydride
tetrahydrofuran
tetrghydropyranyl
trimethylsilyl
p-toluenesuifonyl
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INDEX, DIFUNCTIONAL COMPOUNDS

Sections—heavy type

Pages—light type

300 R
336 (¥id

50
302 313 323 &
337 343 353 o
303 324 ‘é\b“
338 356 %
304 315 325 342 <&
338 345 357 395 & o
316 326 350 & &
346 360 401 < &
306 317 327 336 344 351 357 <&
338 348 361 386 396 401 412 <
307 328 337 352 358 363 &
339 364 386 404 412 44) N
308 319 329 346 353 359 364 368 o
340 348 365 398 405 413 441 450 +*
309 320 330 339 347 354 360 365 369 372 &
340 350 365 387 398 405 415 442 452 458 S
321 331 340 355 361 366 370 373 375 &
351 375 388 407 422 444 454 467 489 o
311 322 332 341 349 356 362 367 371 374 376 377
341 351 376 388 399 407 423 444 455 468 489 491

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



INTRODUCTION

Relationship between Volume 3 and Previous Volumes. Compendium
of Organic Synthetic Methods, Volume 3 presents over 1000 examples
of published methods for the preparation of monofunctional compounds,
updating the 4000 in Volumes 1 and 2. In addition, Volume 3 contains
over 1000 additional examples of preparations of difunctional com-
pounds 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 the two volumes,

Classification and Organization of Reactions Forming Monofunctional
Compounds. Examples of published chemical transformations are clas-
sified 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
chain-lengthening processes before degradations.

The classification is unaffected by allylic, vinylic, or acetylenic unsat-
uration, which appears in both starting material and product, or in-
creases or decreases in the length of carbon chains; for example,
the reactions t-BuOH — t-BuCOOH, PhCH,0H — PhCOOH and PhCH=
CHCH,0H — PhCH=CHCOOH would all be considered as preparations
of carboxylic acids from alcohols. Entries in which conjugate reduction
or alkylation of an unsaturated ketone, aldehyde, ester, acid, or nitrile
occurs have generally been placed in category 74, Alkyts from Olefins.

The terms hydrides, alkyls, and aryls classify compounds containing
reacting hydrogens, alkyl groups, and aryl groups, respectively; for ex-
ample, RCH,-H - RCH,COOH (carboxylic acids from hydrides), RMe —
RCOOH (carboxylic acids from alkyls), RPh — RCOQH (carboxylic acids
from aryls). Note the distinction between R,CO — R,CH, (methylenes from
ketones) and RCOR’ — RH (hydrides from ketones). Alkylations which in-

Xi



xii INTRODUCTION

volve additions across a double bond are found in section 74, Alkyls from
Olefins.

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)

Yields quoted are overall; they are occasionally reduced to allow for
incomplete conversion and impurities in the product.

Reactions not described in the given references, but required to com-
plete a sequence, are indicated by a dashed arrow.

Reactions are included even when full experimental details are lack-
ing 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 Pro-
tection of Monofunctional Compounds. Examples of the preparation of
one functional group from another are located via the monofunctional
index on p. ix, 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 exampies of the reactions of a functional group
are found in the horizontal rows of the index. Thus Section 1 gives exam-
ples of the reactions of acetylenes that form other acetylenes; Section



INTRODUCTION xiii

16, reactions of acetylenes that form carboxylic acids; and Section 31,
reactions of acetylenes that form alcohols.

Examples of alkylation, dealkylation, homologation, isomerization,
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 preparation of acetylenes from acetylenes, carboxylic acids from
carboxylic acids, and alcohols and phenols from alcohols and phenols.
Aikylations which involve conjugate additions across a doubie bond are
found in section 74, Alkyls from Olefins.

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

Examples of the protection of acetylenes, carboxylic acids, alcohols,
phenols, aldehydes, amides, amines, esters, ketones, and olefins are
also indexed on p. ix.

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 con-
sulted in the text.

A few reactions already presented in Volumes 1 and 2 are given again
in Volume 3 when significant new publications have appeared. In such
cases the starting material and product are shown in a contracted form;
for example, ROH instead of PhCH,CH,OH.

The original literature must be used to determine the generality of
reactions. A reaction given in this book for a primary aliphatic substrate
may also 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 prepara-
tions of 1,2-aminoalcohols, 1,3-aminoalcohols and 1,4-aminoalcohols
are included in a single section. It is recommended that the following
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illustrative examples of the classification of difunctional compounds be
scrutinized closely.

Ditunctional Product Section Title
RC=C-C=CR Acetylene—Acetylene
RCH(OH)COOH Carboxylic Acid—Alcohol
RCH(COOH)CH,COOMe Carboxylic Acid—Ester
RCH(OAc)COOH Carboxylic Acid—Ester
RCH=CHOMe Ether—Olefin
RCH(OMe), Ether—Ether

RCHF, Halide—Halide
RCH(Br)CH,F Halide—Halide
RCH(OAc)CH,0OH Alcohol—tEster
RCH(OH)COOMe Alcohol—Ester
RCOCOOEt Ester—Ketone
RCOCH,0OAc Ester—Ketone

RCH =CHCH,COOMe Ester—Olefin
RCH=CHOAc Ester—Olefin
RCH(Br)COOEt Ester—Halide
RCH(Br)CH,0Ac Ester-—Halide
RCH=CHCH,CH=CH, Olefin—Olefin

How to Use the Book to Locate Examples of the Preparation of Difunc-
tional Compounds. The difunctional index on p. x gives the section and
page corresponding to each difunctional product. Thus Section 327
(Alcohol—Ester) contains examples of the preparation of hydroxyesters,
Section 323 (Alcohol—Alcohol) contains examples of the preparation
of diols.

Some preparations of olefinic and acetylenic compounds from olefinic
and acetylenic starting materials can, in principle, be classified in either
the monofunctional or difunctional sections; for example, RCH=CHBr
—-» RCH=CHCOOH, Carboxylic acids from Halides (monofunctional sec-
tions) or Carboxylic acid—Olefin (difunctional sections). in such cases
both sections shouid 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 exten-
sions of the methods applicable to monofunctional compounds. Thus
the reaction RC! —» ROH can clearly be extended to the preparation of
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diols by using the corresponding dichloro compound as a starting mate-
rial. 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; carboxylic acid,
amide can be interconverted by quite trivial reactions. Compounds of
the type RCH(OAC)CH,0Ac (Ester—Ester) would thus be of interest to
anyone preparing the diol RCH(OH)CH,OH (Alcohol—Alcohol).
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Chapter 1 PREPARATION
OF
ACETYLENES

Section 1 Acetylenes from Acetylenes

1) Buti

PhCzCH ———— PhC=CBu 80%

HCECCHZOH

2) BujB
3) MeSOCI

Tetrahedron (1974} 30 2159

1} LiNHz, NH 4

n-CgHy 5-C=CCH,OH 60%

2) n-CgH, 4Br

JOC USSR (1975) 11 517

(Ph3P)2 PdC]Z/CuI

PRC=CH + Phl PhC=CPh 90%
Et,NH
Tetr Lett (1975) 4467
Pd(PPh3)4
+ n-PrCsCH —————2T—  PhCzC-n-Pr 97%
NaOMe, DMF

J Organometal Chem (1975) 93 253, 259



2 COMPENDIUM QF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 1

I
[Bu3BCsCPh]Li————g———+ BuC=CPh 85%
J0C (1974) 39 731
1) 1, -78°
i-BugB + LiCsCll ———F——— 1-BuC=C-Bu-i. 85%

2) NaOH/H202
Tetr Lett (1975) 1961

+ — <<::::>»——CEC-CH-CSH]] 65%
2) 1, [

LiCEC('JHCSH” OR
OR
JOC (1976} 41 3947

SiazBCEC‘O
1) THF
+ —_— CEC-CEC-CME3 70%
2) I2

LiC=CCMe,
JoC (1976) 41 1078
CH,CT,
t-BuCl + (BuCsC);Al ——=—5—+  t-BuCsC-Bu 98%
OD

JACS (1975) 97 7385



SECTION 5

P VN
Q$5t
SN
Section 2 Acetylenes

1) KH, H,N(CH,) oNH,

2) H20

ACETYLENES FROM ALKYLS, METHYLENES AND ARYLS

NN TN
N

JACS (1975) 97 891

from Carboxylic Acids

No additional examples

Section 3 Acetylenes

from Alcohols

No additional examples

Section 4  Acetylenes

from Aldehydes

No additional examples

Section 5 Acetylenes

from Alkyls, Methylenes and Aryls

No examples

CH

74%



4 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

Section 6 Acetylenes from Amides

No additional examples

Section 7 Acetylenes from Amides

No additional examples

Section 8 Acetylenes from Esters

PhCOQOMe
\ f
~ |
AN
/ \C‘—C))
/7N
[0} - Ph P
i~
Ph-C-C-Ph

Section 9  Acetylenes from Ethers

No examples

JOC (1976) 41 2640

SECTIOM 9

35%



SECTION 10 ACETYLENES FROM HALIDES 5

Section 10  Acetylenes from Halides

2 eq. Ph,PLi, THF

2
rfx

HCBr=CBrH HC=CH 80%

Tetr Lett (1975) 4709

CH=CC]2 —— C=CCl 80%
EtzNLi

EtZO, THF
Synthesis (1975) 458

o8
R F
+ _— R%C] 2 Buti R@*c:cu
cl

F2C=CC12
Joc (1976) 41 1487 ~60-80%
EtOﬁH(CH2)11Me BuLi )
—_—— HC=C{CH CH.,, 81%
CHZC] EtZO/hexane 213

Synth Comm (1975) 5 331



6 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 14

Section 11 Acetylenes from Hydrides

No examples

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

Section 12 Acetylenes from Ketones

NNH,,
0,5 pyr
Ph-C-C-Ph s Ph-C=C-Ph 90%
Cu,Cl,
NNH,,

Chem Lett (1976) 147

Section 13 Acetylenes from Nitriles

No examples

Section 14  Acetylenes from Olefins

No additional examples



SECTION 15A PROTECTION OF ACETYLENES 7

Section 15  Acetylienes from Miscellaneous Compounds

NC COOMe

KC1, sulfolane
— NC-C=C~CO0Me 16%
crown ether, 150°

COOMe

C1
Tetr Lett (1975) 2429

Section 15A  Protection of Acetylenes

No additional examples
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Chapter 2 PREPARATION
OF
CARBOXYLIC ACIDS
ACID HALIDES
AND ANHYDRIDES

Section 16  Carboxylic Acids from Acetylenes

H-C=C-0Et

Hg(0Ac) OEt
+ ————2— Hyc-C-oph 75%
ZnCl
PhOH 2 0Ph

Rec Trav Chim (1975) 94 209

Also via: Esters - Section 106, Amides - Section 76. Also see any relevant
Difunctional Compounds.

Section 17  Carboxylic Acids, Acid Halides and Anhydrides
from Carboxylic Acids

H,
CH,=C-CO,L i

+ - CHZ(?HCOZLi)Z 66%
CH,CH{L1)COL 2. Hy0 CHy

Gazz Chim Ital (1976) 106 201

8



CARBOXYLIC ACIDS, ACID HALIDES AND ANHYDRIDES

SECTION 17
FROM CARBOXYLIC ACIDS
1) 2 LDA, THF
//J\\\¢/,CO0H ) , COOH 999
~ 2) Mel 72

Gazz Chim Ital {1974) 104 625

1) 2 LDA
Me3S'iCH2C00H —_— MB351'CHC00H 87%
2) n-Bul |
Bu

JCS Chem Comm (1975) 537

1) 2 LDA
PhSCH,CO0H s PhSCH-COOH 99%
2) i-pPrl |
i-Pr
JCS Chem Comm (1975) 714
1) LDA
MeSCH,CO0H ~ ————r MeSCHCOOH 80%
2) i-BuBr |
i-Bu
Tetr Lett (1975) 3797
Ph
1) EtLi, THF, -78° *
PhCH=CH—Cy - Ph-CHCH,COOH 66%
N “Ienone 2 MEOH
27F 3) Hy0t Et

(high optical yield)

JACS (1975) 97 6266



10 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 17

Ph
0 1) LDA Bus * COOH
CH 1 CH . N
N 2) Bul " c’/ Ny
70 3
Me0Q +
3) Hy0 70% yield
() 40-80% optical yields
JACS (1974) 96 6508
JOC (1974) 39 2778
Tetr Lett (1974) 3495
Bu
MeCH 0 1) LDA
MeCH,CO0H == ==~ - PR Hisy,
N 2) Bul COOH
/,
7 At Me
Me0
¢ 42% yield
75% optical purity
JACS (1974) 96 268, 6508
JOC (1974) 39 618, 2778
O/”\>L_
— N COOH
1) Phii
—_— 70%
o 2) Hy0 o
OMe OMe

JACS (1975) 97 7383



SECTION 17 CARBOXYLIC ACIDS, ACID HALIDES AND ANHYDRIDES 11
FROM CARBOXYLIC ACIDS

Ph
//\\,/“\,/4<0 ! BHEi——~—-» el 65%
\ —_— %
Me0 TN 2) 00" \\\:;:aw//\\‘COOH
R
Me0 S 81% ee
Tetr Lett (1976) 1947
Ph 1) LDA
Me COH
vech 0 H 2) Bul ::><:j 2 929
e \ .
9 H e -
N 3) Hz0 Y 66% ee
CH,0CH
JACS (1976) 98 567
Ph
0
7/
1) H2C==c
Y
Me H
\ LieOMe BN/ 86%
CHI — /C’——\ 34% ee
Et// 2) Ho * Me COH

—
1+
~—

JACS (1976) 98 2290

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 Olefins).



12 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 17

PhCOOH - Ph-C-C1 90%

JCS Chem Comm (1975) 622

Po’lymev‘—PC]2
RCOOH —_— RCOC1

JACS (1974) 96 6469

00 00
|L] Il C1,CHOCH, |1
CHy-C-C-0H  —F——  (Hy-C-C-C) 54%
Synthesis (1975) 163
0
RCOOH or u
+ Sef, —_— RC-F 80-95%
(RC0),0
JACS (1974) 96 925
Ph Me Ph
\_\ Z ¥\
— ) ——
N 0Ts
COOH F |® C—F
Me //
EtN 0
3

Chem Lett (1976) 303



SECTION 19 CARBOXYLIC ACIDS AND ANHYDRIDES FROM ALDEHYDES

0 0 N—SF3
I —/ Ij
C Ph-C-F

Synthesis (1975) 801

Section 18  Carboxylic Acids from Alcohols

® 0

13

70%

PhH + aq. KMnO4 + Bu4NBr ————— "Purple Benzene" ————— PhCOOH

Tetr Lett (1974) 1511

Section 19  Carboxylic Acids and Anhydrides from Aldehydes

CH=NOH coo @

Na,0, Na®

Synthesis {1976} 807

74%



14 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 21
Ph-CHO
+
Ph Ph Ph M
0 Wl 1) LA gy 0 L-H 1) EtLi S
e—Q H ) \é\< —
N 2) Hy0 N\ H 2) MeOH Et CH,COOH
3) 0 ®
OMe OMe 66%
— 97% ee

JACS (1975) 97 6266

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

Esters - Section 105, Amides - Section 79.
tional Compounds.

Section 20 Carboxylic Acids from Alkyls

No additional examples

Section 21  Carboxylic Acids from Amides
ﬁ
H,0
PR-C-NH, ——t—r Phcoo ©
NaOOH
50-80°

Also see any relevant Difunc-

85%

Joc (1975) 40 1187



SECTION 23 CARBOXYLIC ACIDS FROM ESTERS 15

02; CH30H
Ph-CNHNH2 ————— PhCOOH 95%
Cu(OAc)2

Chem Lett (1975) 437

Section 22  Carboxylic Acids, Acid Halides and Anhydrides from Amines

No additional examples

Section 23  Carboxylic Acids from Esters

0 0
H BBr3 Q

R-C-0R!  ——— R-

R' = Me, Et, t-Bu, PhCHZ, E;NOZ-PhCHZ

JOC (1974) 39 1427

1) KOZ-crown ether
® C7H]5COOH 96%

€ H1C00-t-Bu
™5 2) 1y

Joc (1976) 41 586

KH, DMSO

R—COOCH3 ———————  RCOOH 63%

RCOOCH3 = methyl podocarpa-8,11,13-trien-19-o0ate

Synth Comm (1976) 6 469



16 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 23

Ph KSCN
— _— . 74%
OMF @ o

CO0Me €00 X

Synth Comm (1975) 5 305

A
\\C—OBZ COOH
1 Messil
-3 90%
2) Hy0
Angew Int Ed (1976) 15 774
AcOH
————— 85%
quinoline,
\\\ \\\\
Me COOMe rfx Me  COOH
Synthesis (1975) 330
Pyr
PhCHZCOZMe + il ——— PhCHZCOZLi 93%

Org React {1976) 24 187



SECTION 25

Me7<_>:0
0

Cetz

Section 24

————ee e C 5

CARBOXYLIC ACIDS FROM HALIDES 17

Me
o

— Me 80%

A 0
N Me

OH

JACS (1976) 98 2868

2 MeA1CT,  Cglyg
COOH 919

Me Me

J Prakt Chem (1974) 316 215

Carboxylic Acids from Ethers

No additional examples

Section 25

Carboxylic Acids from Halides

Br

COOH

/ \ 97%

Synthesis (1974) 443



18 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 25

1) (EtO)aP, Et20/HMPA

PhCuMng -~ PhCOOH 95%
2} C02

®

3) H
J Organometal Chem (1975) 94 463
Pd(PPh3)4

9,0
NR4 X

RX + CO + 2 NaOH RCOONa

R = Bz, Ar, vinyl, heterocyclic

J Organometal Chem (1976) 121 C55

Me Br Me

1) ByHg |
o —_— Ph-CH-COOH Y
o Br 2) Cr04/H,50,

Synth Comm (1976) 6 349

R 1) & R
2) SoH, 1,0
—pph, 5 COOH 80-90%
R’ 3) H30 R’

Tetr Lett (1974) 1275

Also via: Esters - Section 115, Amides - Section 85. Also see any relevant
Difunctional Compounds.



SECTION 27 CARBOXYLIC ACIDS FROM KETONES 19

Section 26 Carboxylic Acids from Hydrides

COOH

CHZ(COdD)ZNaZ
Ph-0CH, " 555
PAC1 ,, AcOH

OCH3

JOC (1976) 41 2049

1) C1-COOEt
(CH2)3CHC00H 2) CH2N2 (CH2)3?HCH2COOH
NHR NHR 3) AgOCOPh NHR NHR
4) ©on
0
I
R = PhCHZOC-
or t-BuOC- Bull Chem Soc Japan (1975) 48 2401
0
Also via: Esters (Section 116)
Section 27 Carboxylic Acids from Ketones
CO0H
Ao
R
R

97%

JCS Perkin 1 (1974)-927



20 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 30

Also via: Esters - Section 117. See also relevant Difunctional Compounds.

Section 28 Carboxylic Acids from Nitriles

No additional examples

Section 29  Carboxylic Acids from Qlefins

NSNS ¢0 //"\\/:><:\ 60%

Cu(CO)4 COOH

Bull Chem Soc Japan (1976) 49 3296

Section 30  Carboxylic Acids from Miscellanecus Compounds

Review: "Syntheses of Tetracarboxylic Acids"

Russ Chem Rev (1973} 42 939



SECTION 30A PROTECTION OF CARBOXYLIC ACIDS 21

Section 30A Protection of Carboxylic Acids

0
Ph.,C=NNH
R-COOH —2 2 R—g-

0CHPh, >90%
12, AcOH

Useful for protecting amino acids.

JCS Perkin I (1975) 2018

0
I 0
C-0Bz Il
C-0Bz
0
1) Cuso
H %) H g 08 R B HJ0-Ch-coc® n74%
gh-th-t-0Bz 2) EDTA gh-UH-C
Joc (1975) 40 3287
PhCH,0CH,C1
ﬁ HMPA 0
R-C-ONa R-L-OCHZOCHZPh
R-COOH HC1, THF
or H,, Pd/C
Joc (1975) 40 2962
C00S iMe COOH
1) Cu/Quinoline, 200°
- 70%
2) CH,OH

HOOC
Synthesis (1976) 40



22 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VoL 3 SECTION 30A

0 0

ol Zn, THF/H,0 li
Ph-CNHCH.,C-0CH,CC] —_— Ph~-CNHCH,,COOH

2 2 3 2
pH 5.5
Synthesis (1976) 457
Co(I)phthalocyanine

Ph-C-OCHZCH2C1 — PhCOOH

Angew Int Ed (1976) 15 681

Use of the trimethylsiiyl group to protect the carboxyl function of peni-

cillin sulfoxides during their conversion to deacetoxycephalosporins.

JoC (1975) 40 1346

0/><
COOH > o =y
1) HoN :
501,
2) soci,

Br Br

) (stable to carbanions)

H

Joc (1974) 39 2787

83%

66%



SECTION 30A PROTECTION OF CARBOXYLIC ACIDS 23

CH,C1 CH,00CPh
2

000 e —- COC

JACS (1974) 96 590

©
CHBS
-20°, DMF

Use of TIOR to cleave protected peptides from Merrifield resin.
Can J Chem (1974) 52 2832
Other reactions useful for the protection of carboxylic acids are included

in Section 107 (Esters from Carboxylic Acids and Acid Halides) and Section 23
(Carboxyiic Acids from Esters).



Chapter 3

Compendium of Organic Synthetic Methods, Volume 3
Edited by Louis S. Hegedus, Leroy Wade
Copyright © 1977 by John Wiley & Sons, Inc.

PREPARATION
OF
ALCOHOLS
AND
PHENOLS

Section 31  Alcohols from Acetylenes

1) LiC=CH

Bu,p ~—————

3 2y ag. HCl, &
3) NaOH, H,0,

1) BuzBH
2) Meli

MeC=CEt ———

3) HO
4) NaOH/HzO2

CH3C(Bu)20H

Joc (1975) 40 2845

Bu
MeCHZC—Et
OH

Synthesis (1974) 339

24

82%

70%



SECTION 32 ALCOHOLS FROM CARBOXYLIC ACIDS 25

Section 32  Alcohols from Carboxylic Acids

®0
BugN BH,
PhCOCT —t— PRCH,0H 100%
JoC (1976) 41 690
HO
B

MeO CH.CHCOOH —2-8 . Ar-CH.CHCH.OH 80%

2 THF arre

o NH,-HC NH3HCT

JCS Perkin 1 (1974) 191

PhCOOH + BH3-MeSH + B(OMe)3 _— PhCHZOH

JoC (1974) 39 3052

H
\ 1) Et N

RCOOH + Ph——[z—ij;;t 3 RCH,0H 80-100%
o 2) NaBH

4

Joc (1974) 39 1M



26 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

1) BuLi, -100°
CHAC PhC- (CHCT,,)
22 5y phcoct, -78° [ 2’

3) MeOH/HOAc

OH

Chem Ber (1975) 108 328

Also via: Esters (Section 38)

Section 33  Alcohols from Alcohols and Phenols

Bu

1;5\\\///0H 1) BuLi, (CHZNMe2)247 //J\\\///OH

2) H,0

Org Synth (1976) 55 1

Section 34  Alcohols and Phenols from Aldehydes

OH
2 Ph-OMgBr oH

+ —— ey
benzene Ph
PhCHO

JCS Chem Comm (1976) 309

SECTION 34



SECTION 34 ALCOHOLS AND PHENOLS FROM ALDEHYDES 27

EtZO/HMPA
RCHO + MeZCULi ———————  RCHOHMe >30%
(MeO)3P

Tetr Lett (1975) 2353

Me3S1'CH2CH=CH2 N
CH3(CH2)2CH0 -+ 87%
T1C14, CHZC'I2

OH

Tetr Lett (1976) 1295

1) BuLi PhCHSH
PhCH, SH e 70%
2 2) PhCHO CH(OH)
Ph
Angew Int Ed (1974) 13 202

1) LDA, -78°
Me NCH,C0,-t-Bu  ———————>  CH CH(OH)CHCO,-t-Bu 85%

2) CH3CH0

NMe2

Tetr Lett (1975) 1477

N 1) TiCl,, CHCI,
PRCHO + PhCH(OH ) CH., COCH 91%
0 N 2 * 2

0 2) MeOH COOMe

Chem Lett {1975) 161



28 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 34

1) LDA, THF, -75°
MecOCC1 MeCOCCT, 73%
2) EtCHO
CH(OH)Et

Bull Soc Chim France (1975) 1876

1) LDA, THF, -80°
MeN(NO)Me MeN(NO)CHZCH(OH)Ph 85%
2) PhCHO

Chem Ber (1975) 108 1293

NMePh 1) LDA NMePh
MeCH=C — PRCHCH,CH=C 81%
N 2) PhCHO | AN
CN oM N
Synthesis (1975) 512
1) 80°
PhCHO + n-Bu,SnCCl — & PhCHOHCCI 63%
ST sy 3
2
J Organometal Chem (1975) 102 423
1) EtNLT, THF-BH-HNPA
C146€0,-i-Pr — Me ,CHCHCC 1,00, - 1-Pr 714
2) Me,,CHCHO |
2 OH

Synthesis (1975) 524, 533



SECTION 34 ALCOHOLS AND PHENOLS FROM ALDEHYDES 29

1) LDA, THE/E,0, -90°

CH.,Br PhCH-CHBr 63%
272 2) PrcHO 2
OH
Bull Soc Chim France (1975) 1797
£-BuOK, NH,, -75°
PRCHO + CHC1 - PhTH—CC13 849
OH
J Gen Chem USSR (1974) 44 2590
1) BuLi
PhSCH,SePh  ————————  PhSCH,-CHPh 949
2) PhCHO
OH
Tetr Lett {1975) 1617
Angew Int Ed (1975) 14 350, 700
%i
PhSe(0)CHOH CH,Ph + EtcHo  —Hal, PhSe(0)CHCH, CH,Ph 87%

HC(OH)Et
JCS Chem Comm (1975) 790

1) Et,0, -78°
(n-C,H.),BC1 + BuC=N-t-Bu ~ (n-CHy~) ,C-OH 87%
671372 | 2) HSCH,COOH 671372]

3) NaOH, diglyme
4) NaOH, HZOZ

Li Bu

JOC (1975) 40 3644
Tetr Lett (1975) 2689



30 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

P CHO P
Ra-Ni (Cr-promoted) !
Et3N, KOH, MeOH
Tetr Lett (1976) 4681
Ph
Ph
\ __ Me ,CHOH \:—\
CHO alumina CHZOH
Tetr Lett (1975) 3601
P
Ph FeCl,-NaH \
AN THF
CHO CHZOH

Chem Lett (1976) 581

RCHO + EtBSiH RCH,0H

JOC (1974) 39 2740

Benzaldehyde is reduced in preference to acetophenone by NaBH(OAc)B.

CHZOH

JCS Chem Comm (1975) 535

SECTION 34

88%

82%



SECTION 34

LiATH(0-t-Bu)

3
NaBH4
LiBH4
HO
CHO
CHO
+
Me0

ALCOHOLS AND PHENOLS FROM ALDEHYDES 31

reduce benzaldehyde in the presence of acetophenone,
and butanal in the presence of 2-butanone.

Aust J Chem (1975) 28 1383

CH,OH
SnHz—ﬂ-Bu
N 78%
CHO
Joc (1975) 40 1966
OH
CH.C1
MCPBA 2 2 60-90%

MeO

JCS Perkin I (1974) 1353

1) Meli-THF

PhCH,0H 97%
2) PhCHO
3) NaHCO3, H202

JACS (1975) 97 5608



32 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION

Related methods: 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 and Phenols from Amides

No additional examples

Section 37 Alcohols and Phencls from Amines

No additional examples

Section 38 Alcohols from Esters

NaBH4, HSCHZCHZSH
Ph-C-0Me PhCHZOH
THF, rfx 20 hrs.

Tetr Lett (1975) 3295

38

100%



SECTION 39 ALCOHOLS AND PHENOLS FROM ETHERS AND EPQXIDES 33

Na@[OBHSC(CH3)NPh]e
PhCH.,CH. COOEE = Ph(CH,,)O0H 97%
2t 23
CH.,C1
2ty
Chem Pharm Bull (1876) 24 1059
o CN
NHCHRCOOE t R
1) 3 eq R'MgX NH?H% R ?
> R OH
2) K0

"excellent yield"

Comptes Rendus C (1975) 280 123

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

Section 39 Alcohols and Phenols from Ethers and Epoxides

HI, Nal
. 84%

OMe CH30CHCI2 OH

JoC (1976) 41 367



34 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 39

BF,-HSCH

3 2CHZSH

80%
H Y
Me0 0

JCS Perkin 1 {1976) 2237

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

PhCH,CHOHCH,,Bu
LiAIBuy

PhCH2 _A

PhCHZCHOHCHZEt

NaA]Et4

Tetr Lett (1975) 2521

LiEtBH 914
LY l/ — I\
0 THF OH
HO
ocorh

Tetr Lett (1976) 3775



SECTION 39 ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 35

Li BBu

Ph”T\;> PhCHZCHZOH 99%

JCS Chem Comm (1976) 672

B

S S

h S
w . W/‘\
e —— S 98%
0
0 OH

Used in juvenile hormone synthesis.

JOC (1974) 39 3645

0
Bu,CuLi
Me 31-441:55 —2 BUCH{SiMe.,)CH.OH 88%
3 3 3/tH;
Et,0, -25

J0C (1975) 40 2263



36 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 39

0, Me3A1 >/\
A 130° OH

J Organometal Chem (1974) 73 187

/\ + (CH3)ZCuL1' —_— CH3CH0HCH2CH3

Org React (1975) 22 253

LDA
———————
(:::):Q EtZO/hexane

Synthesis (1975) 602

-~
~
<
0

H H

1) EtZNH, Li,

HMPA/benzene
MeC=N ————— ﬂ-PrCOCHZCHZCH(OH)Et
Pr 2) 0
Et

Synthesis (1975) 256

90%

89%

80%

95%



SECTION 40

ALCOHOLS AND PHENOLS FROM HALIDES AND SULFONATES

Section 40

Alcohols and Phenols from Halides and Sulfonates

R\4>/Cs”n KO,, crown ether

R C.H ,
\4>,/// 511 759
CH 50,07 A DMS0/DMF/ DME H o %

Tetr Lett (1975) 3183

*

1) KOZ’ DMSO, crown ether *
C6H]3—CHCH3 C6H]3~CHCH3 75%
bre 2) Hy0 OH
(s) (R)

JOC (1975) 40 1678

RBr + HgCl0, +

HZO —_— ROH 64-98%
21 cases
Tetrahedron (1974) 30 2467
1) 2 n-BuLi
g;BuSnCHZOH = n-Oct-CH,OH
2) n-Oct C1

Angew Int Ed (1976) 15 438

37



38 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

0
|
o CH,OH
wubr 1) PhoPQMe, CHCly 25° )
Q 2) t-Buli, THF-Et,0, &
RON R -78° R'O R
3) CH,0, ZnCl,,
THF, -78°
JACS (1975) 97 4745, 6260
Me Me
>»__< " 1) Byhg |
— —_— PhCHCH,,OH
2) Hy0,, NaOH
Ph Br

Synth Comm (1976) & 349

Section 41  Alcohols and Phenols from Hydrides

Fe++ , Cu++
_ Ph-OH
5,08
JACS (1975) 97 1603
PhH 1) B
+ s PhTI(0COCF;), ——2L~  PhoH
T1(0COCF ) 4 2) Hy0

JCS Chem Comm (1975) 36

SECTION 41

80-90%

97%

64%

58%



SECTION 41

@%H

XI5

9

ALCOHOLS AND PHENOLS FROM HYDRIDES 33

04 O 51% yield
silica gel 11% conversion

Joc (1976) 41 2651

H
03 )\ 72%
silica gel z
H
Joc (1975) 40 2141
1) LDA, THF COOH
o ~80%
2) 05 00H
3) H30

Joc (1976) 41 370

OH
N
hv -~ | \j
——— ~ s 80%
H20, O2 N

Rec Trav Chim (1976) 95 285



40 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 42

Review: Photochemical Hydroxylation of Aromatic Compounds

Synthesis {1974) 173

Section 42  Alcohols from Ketones

Li 0
NS ~ N
\\1//1\\V// , . PN 15
OH
Joc (1976) 41 3209
1) Zn, Hgl,
Me,C0 + BrCH,CMe=CHCOOEt ——— Me,,C(OH)CHCMe=CH 70%
2 2 2) a 2 2
3) HGD COOEt

J Organometal Chem {1975) 96 149

MeLi—MeZCuLi

91%
EtZO, -70°
(high yield axial QH)

JACS (1975) 97 5280



SECTION 42 ALCOHOLS FROM KETONES 41

HO C=CR

HMPA

(RCEC)3 CULI'2 + —_— ~85%

JCS Chem Comm (1975) 892

OH
COOMe ’C"COOMe
|
+  n-BuCzC-Cu-C=CH, ——— CHy 100%

Tetr Lett (1975) 3897

Review: Stereochemistry of Organometallic Compound Addition to Ketones

Chem Rev (1975) 75 521

1) MeLi, TMEDA
PhCH,,CMe=NNHTs PhCH,C=NNHTs
2 2) 0 2

/”\ (liHZC(OH)RR'

R R'

Tetr Lett (1975) 1811



42 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 42

CH3
LiA(n-Bu) ,0R
PhCOCH, Ph-C-n-Bu 56%
R = (-)-N-methylephedrine |
OH

31% ee

Tetr Lett (1976) 4781

CPh,

1) BuLi, THF-hex. éH
S0 ~ S0 %
N2 2) Ph,CO N2

Me

be
Joc (1975) 40 1342
Synthesis (1975) 333

1) t-Buli, Et,0, -78° OH

//Z{fik\\ Me0
OMe 2) =0

92%

Br

Tetr Lett (1975) 3685



SECTION 42 ALCOHOLS FROM KETONES 43

Br pho O pp

1) BuLi, -100°

83%

2) PhCOPh
CN CN
JOC (1976) 41 1187
N CHZ—C‘PhZ
I ~N 1) LDA, HMPA-THF l OH 799
Ne 2} Ph,CO N/

Synthesis (1975) 705

OH
NaC=CH, MgSO,

MeCOCH=CH, = Me-C-CzCH 70%
1iq NHy/EL0

CH=CH2

Can J Chem (1975) 53 2157

1) LDA, -78°
CH3COS—§fBu —_— Ph2C(0H)CH2COS-£fBu 80%
2) PhZCO

Tetr Lett (1975) 3255



44 COMPENDIUM QF ORGANIC SYNTHETIC METHODS vOL 3 SECTION 42

Me
1) Li, THF
Et-C(Me)COZ-j_-PP —_— EtC-COz-j_-Pr‘ 7%
| 2) (CHy),C0
C1 MeZCOH
J Organometal Chem (1975) 102 129
1) LiNHz, liq NH3
NCCHZCHZCOOH — thC—-CHCHZCOOH 61%
2) Ph2C0
OH CN
J Organometal Chem (1975} 92 125
Et
1) NaAlEt,, NiCl,
PhCCH3 — Ph-C—CH3 84%
2) NH,C |
OH
Tetr Lett (1976) 993
2 N

Ni(acac)2

+ ~ 9
P(-O—Ph-OMe)3 /\/\/§l—e 62%
0 OH
)I\ A\Et3

Bull Chem Soc Japan (1976) 49 3646

Me3A1
PhZCO — PhZCOH 58%
Ni(acac), |
Me

Aust J Chem {1974) 27 2569



SECTION 42 ALCOHOLS FROM KETONES 45

HO

s
Br
__<<Ni/\ . DMF
N\
2 |
0
JOoC (1975) 40 593
0 HO /
Me351'CH2CH=CH2 . 70%
TiCl,, CHyCT,
Tetr Lett (1976) 1295
Me
1) GaC]3 |
CH2=CHCH2TMS + MeCOCH2C1 —_— A/C—OH 60%
2) MeOH
CHZCT

J Organometal Chem (1975) 93 43

0 H OH
/U\ NaH ><
—_— Ph 72%
Ph CHy FeCl, s

JOC (1976) 41 1667



46 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

LiATH R,

Joc (1975) 40 926

eo
Bu4N BH4

CH2C12

Joc (1976) 41 690

0
I KBH,, H,0/benzene
¢ 4° "2
0N
Ph CH3 phase-transfer catalyst
Synthesis {1975) 531
H
Q
LiSia3BH
THF, -78°
CH H3

JACS (1976) 98 3383

SECTION 42

70%

98%

97%

99%



SECTION 42 ALCOHOLS FROM KETONES 47

1, MeOH

CH3—C>'-OH 84%
N
1, LiOMe CH3’<:>“IOH

90%

Bu\ /Bu
Bo .0
Li
1=
JACS (1976) 98 1965
KHB(§53£—Bu)3
0F THF HO
Joc (1975) 40 146
0 OH
amino-ester borane
Ph—C—CH3 — Ph-CHCH3 489%
BF3-Et20 *

17% ee
Tetr Lett (1976) 295



COMPENDIUM OF ORGANIC SYNTHETIC METHODS VvOL 3

48
OH
+ H2 + RhH2 [PPhMez]z(Solvent)2 ——
catalyst
Org React (1976) 24 1
Ph\\ HZ(SO atm) *
t=0 " = PhCHCH,
CH’/ Ligand - Rh™/MeOH
3 OH
R 43% ee
H
] ;C/Me
. g ~~NM
Ligand = PPh2 °2
PPh, Tetr Lett (1976) 4351
0
I [Rh]" catalyst N
—C - CH-OH
R Ph MeOH, NaOMe o

R =1°,2°,3° alkyl up to 58% ee

J Organometal Chem (1976) 122 83

SECTION 42

867%

96%

>95%



SECTION 42 ALCOHOLS FROM KETONES 49

0 OH
I OATCT, |
Ph-C-CF3 Ph-CHCF3 88%
(S) 68% ee
Synthesis (1975) 701
AlCT
H 2
//I:: ~70%
0 HO
(various 3-o0xo0 75-100% axial alcohol
triterpenoids)

JCS Perkin I (1976) 321

formamidinesulfinic
63%
acid
OH

JoC (1976) 41 3624




50 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 42

“I|> i {111

0 RaNi
I 95%
NaOH/EtOH

Synthesis {1975) 702

0 OH
CQEL- NG S

| 2) H3OED

0 OH

Tetr Lett (1975) 1695

0 OH
[:{{::L\~ 1) Ac,0, AcOH
+ H,SO 95%
2°% ®
0 oH
0 same OH
conditions
. 959

JOC (1974) 39 3697

Related methods: Alcohols from Aldehydes (Section 34)



SECTION 44 ALCOHOLS FROM OLEFINS 51

Section 43  Alcohols and Phenols from Nitriles

CN OH

1) LiNEt,
90%
2) CYCH,CH,OTHP

3) Na, t-BuOH, HMPT
4) Hy0®

Synthesis (1976) 391

Section 44 Alcohols from Qlefins

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

&
OH, HZOZ

cyclohexanol 90%

JACS (1975) 97 5249



52 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 44

. 1) B, © 1) TFAA
NN —g=— Hex BN —g————r  Hex COH 96%
2) €N 2) 01, H,0,

JCS Perkin I (1975) 138

1) HgC12
(g—hexy1)3B + R'C(SR") — (ﬂ-hexyl)ZC-OH 80%
(-) 2) Hy0,, “OH I
R|

JCS Chem Comm (1974) 863

Use of BH ~Me25 as a hydroboration agent.

3
JOC (1974) 39 1437

1) LiCH,SMe
B Ity i O— CH,0H 979

3 2) Mel
3) NaOH, H202

Joc (1975) 40 814

1) LiCH=CH2
R;B R,C-Me 87-94%
2) HC1, -78°

3) NaOH, HZO

OH
2

JACS (1975) 97 5017



SECTION 44 ALCOHOLS FROM OLEFINS 53

®0
(Cghy3lgB  +  Me-0 ————r 3 Cohy0H 95%
J0C (1975) 40 1776
R e
1) NaBH,, AcOH/THF
>__< 4 RZ-C—CH-RY
— 2) NaOH, H.0, H.,0 |
o2 4 20> Hy0y N

Simplified hydroboration procedure

Synthesis (1974) 340

Review: Thexylborane, A Highly Versatile Reagent for Organic Synthesis
via Hydreboration

Synthesis (1974) 77

Review: Organoboranes as Reagents for Qrganic Synthesis

Chem Soc Rev (1974) 3 443

Full experimental details for preparation and use of 9-BBN
as a highly selective reagent for hydroboration of olefins.

JACS (1974) 96 7765



54

RCH=CH

g

OH

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 44

OH

1) (CLH),Zr(H)CH
5757947 S [::::],/ 769

2) 202, NaOH

3) Hq0
Tetr Lett (1975) 3041
ArSH
—_———— R-CH-CHZ-S-Ar 54-92%
0 hv
2’
OH
JoC (1974) 39 1170
H
OH
1) HgX2
+ Cl.LCHO —
3 2 BH;D
3) Na or Zn

moderate yield

JOC (1974) 39 1474

n-BuL i
CICH,CHOCHCT, oCH,CH,C1 [::::]:)>~A~0H

LiTMP
58% no yield

Tetr Lett (1976) 3783



SECTION 45 ALCOHOLS FROM MISCELLANEOUS COMPOUNDS 55

Section 45 Alcohols from Miscellaneous Compounds

NO, OH
0@
/
PhCH=N
- 20-94%
X X
X = COOR, NO,, CN, COCHy,
CHO, CONR, JOC (1974) 39 3343
Ho Ph
1) 2 n-Buli
NO —_— 80%
o L 2) PhCHO o
3) AcOH
NO,,
Helv Chim Acta (1976) 59 2213
BC1 S Q—C—OH 77
2 2) NaOH, A //L\\
+ 3) H)0,, NaOH
t-Bu-N=C
Li

Tetr Lett (1975) 2689



56 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 45A

(Q-Hex)38
1) HSCHZCOZH
+ — (g-Hex)ZT-OH 87%
2) H,0,, NaOH
0-Bu 2% sy
t-Bu-N=
u-N C\\ -
Li
JOC (1975) 40 3644
OMe
) Lic I
1) Li-C=CH
B 2 ~ C-CH, 949
3 2) HC )

3) Hy0,, NaOH
Tetr Lett (1976) 220}

Section 45A  Protection of Alcohols and Phenols

ROH + 0

NaBH4

JACS (1975) 97 1614



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 57

OH nce
0 ’\
+ \/ ester
N_H

ROH 24

Synth Comm (1975) 5 91

Me Me
| ACZO , DMSO |

AP-(CH2)4—?-0H —— Ar-(CH2)4—T—0CH25CH3 90%
Me \_/ Me

HgClz, CHSEN/H,0

Tetr Lett (1976) 65

o Nal

RO™ + C]CHZSCH3 ————— ROCHZSCH3

Stable to base and mild acid.
Hg++
ROCHZSCH3 —_— ROH
or Ag
Tetr Lett (1975) 2643, 3269



58 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 45A

DMSO, HOAc, ACZO
ROH ROCHZSCH

3

CH3I, NaHCOB, H,0

2

R = 1°,2°,3° alkyl
Tetr Lett (1976) 3067

Use of the g-methoxymethyl (MEM) group for the protection of alcohols.
ROH + MEM-C1 + (i—Pr)ZNEt ——— RO-MEM

MeCN

T RO-MEM

® e
ROH + MEM-NEt, C1

RO®? + MEM-C1 ————  RO-MEM

MEM = —CHZOCH CHZOCH

2 3

Stable to strong bases, reducing agents, some oxidizing agents, and mild
acids. Removed by ZnBr2 or TiC14 in CH2C12.

Tetr Lett (1976) 809

P205
R-OH + CHZ(OMe)z —_— ROCH,,0CH

20CH4 94-99%

R =1°,2° alkyl
Synthesis (1975) 276



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 59

THF, SOC1

-
Et N 07~ OR

Removed with mild acid.

Tetr Lett (1976) 1725

PhSeCHZCHZBr

ROH —_———— ROCHZCHZSePh
AgNO3, MeCN

1) HZOZ

2) HCl Synth Comm (1975) 5 367

OH

OCHZOCH3
H,C(OMe),, TsOH
2 2 - A 70%

mol. sieves, CHZC12

CHO CHO

Synthesis (1976) 244
0Bz OH

NaA]HZ(OCHZCHZOCH3)2

— 250%

JOC (1976) 41 2545



60 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 45A

electrochemical
R-O-CH2 OMe > ROH + anisaldehyde
oxidation

74-98%
R = alkyl, benzyl, propargyl, etc.
Joc (1975) 40 1356
UF6

Q;C8H17OBZ —_— g;C8H170H 69%

JACS (1976) 98 6717

ved Na$ —@—CH3 Med
—

Me0 CHO HO CHO  90%

HMPT/Toluene

Me0
MeO ¢

Synthesis (1976) 191

Further examples of ether cleavages are included in Section 39 (Alcohols
and Phenols from Ethers and Epoxides)



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 61

KF 0
—_— ;} 84%
ol CH,Bry 0

Tetr Lett (1976) 3361

WOH
W N,N'-carbonyldiimidazole 0
>::=0 943
“/’OH benzene, rfx. 0

Synth Comm (1975) 5 47

0H © 0
OH, CHzBr2
j> 82%
phase-transfer cat. 0
OH

Tetr Lett (1975) 3489

Me
OH /écj /0
+ ph_cg :] —————r Ph-cQ 82%
OH S
1®
Me

Tetr Lett (1975) 4543



62 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 45A

OH
R
OH O>L
0 !
I of "
+ p-TsOH
———
R R'
NO, PhH NO,
——
hv
Can J Chem (1974) 52 187
Me
t-Bu-Si

Me cannot be used for protecting hydroxy groups in molecules
where there is an undesired opportunity for acy! migration, e.g. acyl gly-
cerols.

JCS Chem Comm (1975) 249

Use of polymer-bound trityl chloride residues to block selectively one pri-
mary OH group of a polyhydroxy alcohol

Can J Chem (1976) 54 926, 935



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 63

Ph
) N
CH, O | CHp-0 i_@
(P)—crn
h
0 2 Q
OH — OH
"o OMe pyridine HO OMe
OH OH

HBr

Tetr Lett {1975} 3055

Use of a polymer to protect glucose OH groups:

CH,OH 0— CH,
o. (P—cwo / 0

oH _— @ Ot

TsOH 0
HO OMe OMe
OH OH
TFA
dioxane

JCS Chem Comm {1975) 225



64 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 45A

/ N\ Pd/C

R-0 —— ROH 78-95%

H20 or MeCH

R = alkyl, aryl
Angew Int Ed {1976) 15 558

Allyl ether as a protecting group in carbohydrate chemistry.

JCS Perkin I (1974) 1446

t-Bu
5'-nucleotide + [::::]:: POC1 5'-phosphate
0 ? Hz/Pd

Highly selective for 1° OH over 2° OH

Stable to dil. base, acid

JOC (1974) 39 3767

Use of (EfBu)SiMe2 and (ifPr0)3Si as protecting groups for 2', and 2',5'-
positions of ribonuclieosides,

Tetr Lett (1974) 2861, 2865



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 65

Use of HgC]Z/HZS for removal of the S-trityl group from o-SR g lactams.

JCS Chem Comm (1974) 12

base
RSH + @ @ (stable to
—r N

T CH2C1 Ac20 | CHZSR HZO)
0 0

RSH = cysteine, glutathione, thiouridine.

Chem Pharm Bull (1974) 22 2889

Review: "Photosensitive Protecting Groups™

Israel J Chem {1974) 12 103

Review: "Electro-Deprotection--Electrochemical Removal of Protecting Groups"”

Angew Int Ed (1976) 15 281
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Chapter 4 PREPARATION
OF
ALDEHYDES

Section 46 Aldehydes from Acetylenes

R-C=CH — RCHZCHO

JACS (1975) 97 5249

0
I MeOH
H-C=C-C-0CH ——r (Me0 ), CHCH,COOCH 75%
3 NaCN 2 2 3

J0C (1976) 41 3765

66



SECTION 47 ALDEHYDES FROM CARBOXYLIC ACIDS AND ACID HALIDES

Section 47 Aldehydes from Carboxylic Acids and Acid Halides

si 1) POC1,, HCIO,

2) LiA]H4
RCOOH  + - RCHO
SH 3) H20

J Het Chem (1974) 11 943

Ph—J-C]

1) NaBH
+ —_— T>——Ph . — PhCHO
OH 2) hydrolysis

@ JCS Perkin 1 (1976) 323
SH

1) NaBH
PhCH=CHCOCT + PhNHN=C({SMe)NHPh

PhCH=CHCHO
2) H30G9

Tetr Lett (1974) 2649

Ph
0 \ SMe
Il N-r/’ HOAC
R-C-C1 —— — R~ | ——+ RCHO
N~ N HZO
ol

R = alkyl, aryl, cinnamoyl

Tetrahedron (1976) 32 2549

67

50-80%

87%

65%

60-90%



68 COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 3 SECTION 47

Br Z: ng Br

Do EtN
Ph 58%
coct cPo ‘
2) D0
Synth Comm (1976) 6 135
Q Q
I} Hy/Pd-C, THF |
1-CyqHy4C-C1 > neCy My sC-H 95%

2,6-1utidine

Synthesis (1976) 767

PhCOC1 ~+ PhCDO 80%

JCS Chem Comm (1975) 459



SECTION 48 ALDEHYDES FROM ALCOHOLS AND PHENOLS 69

Section 48 Aldehydes from Alcohols and Phenols

CeHNHCYO C]

0 55
85%
><0 ch.on (pyridinium chloro- >< j}

2 chromate)

Tetr Lett (1975) 2647

Cr02C1 2
R-CHZOH —_—— R-CHO ".80%

May isomerize double bonds. )
JACS (1975) 97 5927

Ph Cro Ph
3 92%
_\\—‘CH OH - —\\—CHO

2 HMPT

Synthesis (1976) 394

Ph
Ph\ Jones reagent \ ~80%

CH,,OH CHO

JOC (1975) 40 1664



70 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

Ph Ph

CrO3 \-—-
N\ resin
CHyOH CHO

JACS (1976} 98 6737

1) TMSCI
Ph 2) PhyCBF, oh
\4\CH20H AT
3) Hy0
J0C (1976) 41 1479
Ag,CO
R-CH,OH  —2 3 RcHO
celite

R = pyridine, pyrrole, indole, furyl, etc.

*J Het Chem (1976) 13 525

PhCHZOH —_— PhCHO

JOC (1975) 40 1860

SECTION 48

96%

100%

50-97%

76%



SECTION 48 ALDEHYDES FROM ALCOHOLS AND PHENOLS

CH.OH  DMSO
2
o X TFAA

DMSO
C—CHZOH _—

TFAA

Me3

Brz/HMPT

Ph-CHZOH ————— Ph-CHO

®0
Bu,N BH
PhCHO k.

PhCH20H
CH2C12

Ph-CH,0H

5 PhCHO

NaOCl

PhCHZOH
tetrabutylammonium
bisulfate

CHO
o e "\

Joc (1976) 41 957

Me3C-CHO

JOC (1976) 41 3329

Synthesis (1976) 811

J0C (1976) 41 690

Synthesis (1976) 609

PhCHO

Tetr Lett (1976) 1641

71

83%

81%

B6%

92%

62%

76%



72 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

NBS
PhCHZOSnBu3 —_— PhCHO
cal

00
(1]

|
PhCH,0H  ————  PhCH,0-C-C-CH,

00
[
1) CHy-C-

JACS (1976) 98 1629

hv
———  PhCHO

CeHe

Synth Comm (1976) 6 281

C-Ci, pyridine

CH,(CH, }.CH,OH
3'2°5772 2) hu

Ph 1) EtMgBr

CH3(CH2)5CHO

JOC (1976) 41 3030

Ph

CH,0H

1) Et3SnOCH3
2) Bra

Ph

2) NCS, t-BuOLi \\E::N\

CHO

Chem Lett (1975) 691

Ph

3) Na,S,0,, KOH
CH.,OH ) NaySy03, K

CHO

Chem Lett (1975) 145

SECTION 48

86%

5%

77%

98%

92%



SECTION 48 ALDEHYDES FROM ALCOHOLS AND PHENOLS 73

CHO
Br
\\ Pd(OAc)2
+ R 82%
OH
COOEt C02Et
Joc (1976) 41 1206
OH
anodic oxidation <::::CHO
CH.,0H CHo
OH
dialdehyde 56%
acetals 40%
JACS (1975) 97 2546
1) ¢1
2) Et,N
HO-(CH2)7—OH ———me ey OHC-(CHZ)S-CHO 40%

JACS (1975) 97 2232

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



74 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

SECTION 49
Section 49  Aldehydes from Aldehydes
’ 1) LDA, DME
MeZCHCHO -------- + MeZCHCH=N-_t_-Bu e PhCHZCCHO 76%
2) PhCH,Br [
3) P Me,
JoC (1974) 39 3102
1) Me3CNH2. KZC03 "
e
2) EtMgBr |
MeZCHCHO —  Bz-C-CHO 30%
3) BzCl
Me
Org Synth (1974) 54 46
M
e\4\(}10 "
e
. WN\ ,i‘ pp 1) PhMgBr
¢ 2) H,0@
t-Butyl-L-valine / “ 3
t-BuOC”  H
Me
CHO 4%
H®
i
Ph
63% ee

JACS (1976) 98 7450



SECTION 49 ALDEHYDES FROM ALDEHYDES 75

S
L\ /J 2) CH31 L\‘S/L\ e

Chem Ber (1974) 107 367

1) Buli,
S H THF S H
—_— 92%
j:I::::I::::S:><:H S>'<Bu
2) BuBr

Synthesis (1975) 720

1) LDA

— ——

B
—N-Hex 2) AN r

N — N-Hex 100%

Tetr Lett (1976) 597

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



76 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 51

Section 50 Aldehydes from Alkyls

OH OH
0,, KO-t-Bu g
2 = 90%
DMF
CHO
CH3
Angew Int Ed (1975) 14 356
Section 51  Aldehydes from Amides
N
HAT(N NMe) o
/
ng75H3]CONMe2 - H-C]5H3]CH0 71%

Chem Lett (1975) 875

ﬁ 1) POCTy
Ph-C-N —_— Ph-CHO 95%
2) In

JCS Chem Comm {1976) 594



SECTION 53 ALDEHYDES FROM ESTERS 77

Section 52  Aldehydes from Amines

No additional examples

Section 53 Aldehydes from Esters

OMe OMe
NaA]HZ(OCHZCHZOCH3)2 . 889
{ SMEAH)
CH2CH2—@-OEt CHaCHaCHO
Synthesis (1976) 526
HAT (N e
Ph-CHZCH2C00Et PhCHZCHZCHO 76%
Chem Lett (1975) 215
Bz Bz
| DIBALH |
Cbz-NH-CH-COOMe ————— Cbz-NH-CHCHO 55%

Chem Pharm Bull {1975) 23 3081



78 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

0 @0
[l Et,0 BF, R 40
RC-0CH, CH, OMe S . A >< :]
W o

Synthesis (1974) 808

Section 54 Aldehydes from Ethers and Epoxides

uF

PhCHZOCH3 — PhCHO

JACS (1976) 98 6717

Section 55 Aldehydes from Halides

%i
1) Me3SiCHSePh
Ph{CH,),Br >+ Ph(CH,),CHO
2’3 2’3
2) HZOZ

Tetr Lett (1976) 4223

‘ N NaH 4 ‘ ~
~ - - <
N Br O<SMe N CHO
SMe

JCS Chem Comm (1974) 410

SECTION 55

76-91%

78%

66%

70%



SECTION 55 ALDEHYDES FROM HALIDES 79

S\ _H 1) BuLi
;kizH CeHy 1 CHO ~90%

2) n-CcHy,Br

®
3) Hy0

JoC (1975) 40 231

CH,MgC1 HC(0EL) 0P CH,CH(OEL)
- R AR 68
—~

Chem Ber (1974) 107 2295

0\\ Me
\®/< Me

MgB CHO
g r ] ) ’il
Me
~ OMe

OMe
2) (COzH}Z, HZO

Org Synth (1974) 54 42

1} DMSO
RCH,Br + AgBF —s RCHO 60-85%
2 4
2) Et3N

Tetr Lett (1974) 917



80 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 55

SMe "

Hg

5Hy ’ n-CcHy {CH(OMe) 70%

|
n-CcHy 1+ LiCHSCNMe
I MeOH

Synthesis (1974) 705

H
~1) Buli
(Me,N) ,PON (Me) CH,C=CH, H 70%
2) Phcgﬁcl OHC
3) H30 CH,Ph
Comptes Rendus (1974) 279 609
ArX ArCHO
X L, PdX —\
=/ 22z CHO 60-90%
Hys €O, RN
Het ArX Het ArCHO
80-150°

JACS (1974) 96 7761

’/Lr”\\~sr Li®hsc CH(OEL), CH(0Et),,
. \”/ /“/\“/

74%

JOC (1976) 41 726

K,Cr0 g
2~ 4 , > \ 78%
— Br HMPT, crown ether CHO

JCS Chem Comm (1976) 190



ALDEHYDES FROM HALIDES 81

SECTION 55
Ph
OH Pd(0Ac)
N e 002 L__\ 84%
CHO
JoC (1976) 41 265
Joc (1976) 41 273
@ €]
® NMe HCrO4
PHCH,Br PhCHO 98%

Tetr Lett (1976) 3985

aq. EtOH
PhCHzBr + HgZ(NO3)2 C)OH PhCHO 70-95%

(OMe, N02, CN, COOR groups are incompatible)

Synth Comm {1974} 45

s
I 1) BuLi /ove
CH.SCH,,S-C-NMe —  n-C.H;,—CH 70%
35CH, 2 n-CgHy,
2) n-CghyyBr Nowe
3) Hg ~, MeOH

Synthesis (1974) 705



82 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

Section 56 Aldehydes from Hydrides

OH 0

’

@/ x CH,CT, Et N
+ N~S
s -70°

\

0
X

1) Hg0,
BFjEtZO
2) Na2C03

Tetr Lett (1974) 3463

5
>——0Et
Q0 0 S ©:s =0
M HOAC S =0

JCS Perkin I (1976) 540

SECTION 56
OH
CHO
X
20-40%
90%



SECTION 59 ALDEHYDES FROM OLEFINS 83

. SeO2 —
COOMe ———— CO0Me 41%
glyme

CHO

Org React (1976) 24 261

Section 57  Aldehydes from Ketones

No additional examples

Section 58 Aldehydes from Nitriles

1) Et SiM

® o
D.‘BUCN + Et30 BF4 W ﬂ-BUCHO 71%

JCS Chem Comm (1974) 45

Section 59  Aldehydes from Qlefins

CHO
M, CO, Et,N

RhC](CO)(PPh3)2

Synth Comm (1976) 6 199



84 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 60

1) (C5H5)22r(H)C1

2) €0
7\ 5 7 \_ cHo 81%

JACS (1976) 98 262

cl 1) €O, PhH
c Zr/ ® CHO 97%
P 2) Hy0
JACS (1975) 97 228

Phae? Pt PN~ 1) NS

B — —_—— PhCHZCHO 60%
2) Cu(11),
HZO/acetone

JOC (1976} 41 2769

Section 60 Aldehydes from Miscellaneous Compounds

gt

) Buli
[>—CH3 ——ﬁ—+ />—CH2CH Ph —— PhCHZCHZCHO 56%

JOC (1975) 40 2021



SECTION 60A PROTECTION OF ALDEHYDES 85

Section 60A Protection of Aldehydes

0 0
OH [:i X ::] OH

oo H
/o 7B0%

CHO TsOH F\\~;>
0

JCS Chem Comm (1975) 432

HSCHZCHZOH 0
Me

I
0
,5:] HOCH,,CH.,0H el :]
R- Cf —t
\
\S 0
CH30H R-CH(OMe),

Tetr Lett (1975) 3267

50,C1,,, $i0
C1~—<i:::>>——-CH(SMe)2 A CHO 98%
Hy0, CHCT,

2 2

Synthesis (1976) 678



86 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 60A

RCH,,CN Con
. — )
N7 TCHO - H,0 N~ CHO
H H H
(R = CN or CO,Me) R CN

2
Joc (1976) 41 2826

@——A1C13
0N CHO —_— 0N CH(OBu)2 48%
n-butanol

Jac (1975) 40 959

MeS SMe

MeS-TMS J/
PACHO ——————» \c 90%
/ \H

Ph

No acid catalyst required. JACS (1975) 97 3229

Br Zn/Ag

R
Br,C(CH,0H) \ /0
2" "2 72 c T . RCHO  >90%

R-CHO

TsOH, benzene, rfx. H/"o Br

Tetr Lett (1976) 4577



SECTION 60A PROTECTION OF ALDEHYDES
He _NNMe
NF 2 CHO

Cu(OAc)2

————

H20/THF

Tetr Lett (1976) 3667

—_—— R-CHO

R = H, alkyl, ary!l
Chem Pharm Bull (1976) 24 1115

OR OR
e e

RICHO + ROH + HC'® — R
e, H3§9 OR

Liebigs Ann Chem (1974) 690

Related methods: Protection of Ketones - Section 180A, Enol Ethers -
Section 367

87

100%

73-99%

60-80%
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Chapter 5 PREPARATION
OF
ALKYLS
METHYLENES
AND ARYLS

This chapter Tists the conversion of functional groups into Me, Et...,
CH2, Ph, etc.

Section 61  Alkyls, Methylenes and Aryls from Acetylenes

FeCl 2-NaH
R-C=zCH —r RCHZCH3 60-90%

R = alkyl, aryl
Chem Lett (1976) 581

o SiMe,
MeBSICECS1Me3

HCECCHZCHZCECH —_—— 60%
CpCo(CO)2

octane, rfx SiMe

JACS (1975) 97 5600
Angew Int Ed (1975) 14 712

88



SECTION 63 ALKYLS FROM ALCOHOLS 89

BrCH,C=CH  + CH2=?CH22nBr —_ [:>>€CH2T=CH2)2 68%
Me Me

Comptes Rendus C (1975) 280 1389, 1473

Section 62  Alkyls and Aryls from Carboxylic Acids

Me Al

3 9
CH3(CH2)]4C00H E—— CH3(CH2)]4CMe 91%

3

Aust J Chem (1974) 27 1665

Section 63  Alkyls from Alcohols

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

excess Me3A1

R, COH RLCCH
3 100-200° 3773
Aust J Chem (1974) 27 1639
TiCT3-LiATH,
PRCHyOH  ———2———%  PhCH,CH,Ph 78%

THF

JOc (1975) 40 2687



90 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 64

Section 64 Alkyls from Aldehydes

Pd/C
MeO CHO - MeQ CHa 80%

JCS Chem Comm (1976) 757

) PhH ) RCHO
Cp2T1C12 + Na — [Cp2T1]]_2 — RCH3

JACS (1974) 96 5290

H
Xy 1) PhLi Ph
AL 993
2) Li, NH,

Joc (1976} 41 3465



SECTION 67 ALKYLS, METHYLENES AND ARYLS FROM AMINES

In
PhCHO  + R —— Ph
BF3-Et20

Tetrahedron (1975) 31 2785

Review: "New Alkylation Methods Using Cyclopropyl Ylides"

Accts Chem Res (1974) 7 85

Related methods: Alkyls and Methylenes from Ketones (Section 72)

Section 65 Alkyls and Aryls from Alkyls and Aryls

Review: "Photosubstitution Reactions of Aromatic Compounds"

Chem Rev (1975) 75 353

Section 66  Alkyls, Methylenes and Aryls from Amides

No additional examples

Section 67 Alkyls, Methylenes and Aryls from Amines

No additional examples

91

43%



92 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 68

Section 68 Alkyls, Methylenes and Aryls from Esters

l i"BU3A1 l
oA ——— ~ 66%
N
Tetr Lett (1976) 2615
‘ PhH , RCOOR"
Lp,TiCY, + Na ———r [szh]}_2 ————r Rl“,H3
JACS (1974) 96 5290
0=~" NaCl, DMSO
akt, PhCO\7f::] 824
PhCO 160 e
Me
Tetr Lett (1975) 4389
Chem Lett (1975) 1149
(H{0AC), ACOCHCHe ,NO,
Li-Che, N0, 80%
DMSO
N02 N02

Tetr Lett (1975) 431



SECTION 69 ALKYLS AND ARYLS FROM ETHERS 93

Z DBU
—— . ~100%

Br
Tetr Lett (1976) 4435

Section 69  Alkyls and Aryls from Ethers

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

oY -

—

N _ N
PhLi
—_— 100%
OMe Et,0 Ph
OMe OMe

JACS (1975) 97 7383

Q;C7H]5M9C]

Me2C=CHCH20Et
5% CuBr

M62C=CHCHZC7H]5 80%

Tetr Lett (1975) 3837
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Section 70  Alkyls and Aryls from Halides

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

S (n-Bu),CuLi 80%
0\\;>\~// _.:;_,22__~_ﬁ+ 0\\;>\\//“\~/’\\

Et20

Tetr Lett (1976) 1161

(sec-Bu),CuLi
ﬂ—CSH]]BP —_— 3-Methyloctane 94%

(alkenyl, alkynyl, aryl, benzyl, allyl, and prepargyl halides also work well)

Org React (1975) 22 253

1) BuLi
ﬂ"'CBH-I 7CH=C=CHBY’ W E-C8H17CH=C=CHCH3 90%

JCS Chem Comm (1975) 561
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1) Buli, -70°
Br C.H 75%
2) n-C,H,Br, -50° 75

s
Synthesis (1975) 434

KC)
SMe
MeSOCHSMe  +  Br(CH,) Br  ————  (CH,) C nB0%
2 Nsome
n = 3-5

Tetr Lett (1975) 2767

Br By
n-Bul i 25° @:I
-100° A

JOC (1976) 41 1184

68%

1) Buli, THF
SiCECCH2N=CHPh —_— Me3SiCECCH-N=CHPh 62%
2) HC=CCH,Br
CHZCECH

Me3

Tetr Lett (1975) 3337
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PhLi
_ 52%
Br Br
Angew Int Ed {1976) 15 762
ar 1) Buli, THF, -95°
86%
gr  2) Mel, HMPA Br
JACS (1975) 97 949
C1
2 s Buli -
I ———y 62%
THF
-10°
Tetr Lett (1974) 1207
Bu Bu
>__\ RLI >—:\ 85-90%
— T
Et 1 Mn Et R

J Organometal Chem (1976) 113 99
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LiZCuCl4
EtMgBr + CGHHOTS —————— Et-C6H” 98%
-78° to 25°
Angew Int Ed (1974) 13 82
Et20
PhCHZLi + —— 86%
I CHyPh
JOC (1974) 39 1168
t-Bu-CH-CHC1 + n-Buli — t-Bu-CH-CH-n-Bu
\/
0
Tetr Lett (1974) 951
Ph TiCl4/LiAMH, Ph Ph
el ——F >»__4< 85%
Ph/ Ph Ph
Synthesis {1976} 607
1) LDA, THF, -80°
t-BuN-Me - £-BUNCH,,CH,~Ph 95%
| 2) PhCH,Br
NO NO

Chem Ber (1975) 108 1293
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(PhS),CH, + n-BuB

©
Bu3BCH;$li
CuCN
+ e
PhCHZBr

94

r

c1

C1

NaNH2
— (PhS),CBuy
THF, HMPA
Synthesis (1975) 387
0
————
THF N
-78°

Tetr Lett (1974) 3963

PhCHzBu

Synthesis (1976) 618

1) Mg, THF
2) AgTf

J0C (1976) 41 2882

SECTION 70

84%

35%

68%

57%
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CHy

T1Br :

80%

benzene, THF, rfx

MgBr
2
CHs
BuMgX
EtC=CH! —r
Cu{I)
Bu
Br
NN coon

©

CHy

Org Synth (1976) 55 48

EtC=CHBu 73%

\
Bu

Comptes Rendus (1974) 278 967

1) CH3MgCl COOH
2) LIZCuCl4
3) \|/\

MgBr
4) H30®

Tetr Lett (1976) 4697
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CH 1) Li, Et,0 CH3

3 2) Cul \\___\\
3) n-octyl-I, HMPA

C1 n-octyl

Org Synth (1976) 55 103

1) Cu/quinoline, 200° i
Me35i0—~ 1
2) CH,0H HO

Synthesis {1976) 40

OH

NNHTs NNHTs
PhCu, -60° i
PhCCH2 —_—— PhC-CHZPh
| EtZO/THF
Br

JACS (1975) 97 7372

Ho0
L—BuCO—C(E-Bu)Br‘2 + MeZCuLi — ——2-~* t-BuCOCH(Me)
|

t-Bu

Comptes Rendus (1975) 280 217

~90%

55%

81%

90%
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t-BuCHBrCOCHBr-t-Bu + MeZCuL1 t-Bu

H20
/r————~—-+ ;_—Bu(Me)CHCO(IJH2

t-Bu(Me)CHCOCH(Me)t-Bu

Mel

Tetrahedron (1975) 31 1223, 1227

~N

CuLi n—Bu\/\)/

Tetrahedron (1976) 32 2281

n-Bu
TSO‘\\,//“\\Cﬁaj//, =

Ph H
_ N/
Ph-C=CH2 + t-Buli —_— C=C

H t-Bu

Tetr Lett (1974) 2935

[>—L1', PhSCu

S ——,

Br

Tetr Lett (1976) 3233, 3241, 3245

101

85%

80%

94%

45%

93%
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+ [PhSCuMe]Li —'—»ﬁ 82%
Br

AgClO4
BzBr ——
benzene

Q0

JOC (1975) 40 2694

Ph-CH,-Ph 52%

Coll Czech (1976) 41 1777

Q©

e 70%
Ni(acac),

Joc (1976) 41 2252
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1) Ph3P, In, DMF

(Ph3P)2NiC12 Ar-Ar 50-80%

2) ArX

Tetr Lett (1975) 3375
JCS Perkin 1 {1975) 121
[Pd(OAc)2 catalyst]

JACS (1975) 97 3873
{intramolecular biaryl formation)

Ni(dpp)2C12 ]
PhMgX + Mesityl Br —_— Ph-mesity]l 78%

Chem Lett (1975) 133

H H 1) PdL,, PhH
>>:::<< —_— . :>::5< 883
ot . 2) Meli, Et,0 AW

J Organometal Chem (1975) 91 €39

Phl

¥ (Ph3P) ,Pd(Ph)I
Ph 51%

J Organometal Chem (1976) 118 349
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50% ag. NaOH
PhS0,,CHBr +  PhCH,C1 —————————p PhS0Q,CBr 75%
2 2 2 TEBA 272
CHZPh

Joc (1975) 40 266

0 0
N +-BuOK N
¢l e ~ 80%
Et,0
00

JACS (1974) 96 7355

(ally1-sph)® + aliy1'Ql —— biallyl

Synthesis (1974) 129
Tetrahedron (1974) 30 715

Review: "Oxidative Coupling via Organocopper Compounds"

Angew Int Ed {1974) 13 291

Review: "“The Ullmann Synthesis of Biaryls"

Synthesis {1974) 9
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Review: "Activation of Grignard Reagents by Transition Metal Compounds"

Tetrahedron (1975) 31 2735

Section 71  Alkyls and Aryls from Hydrides

This section Tists examples of the reaction RH » RR' (R,R'=alky]l or aryl).
For the reaction C=CH - C=CR (R=alkyl or aryl) see Sect1on 209 (Olefins
from Olefins).

CHZPh

O 1) Buli
e
2) PhCH,C1

2
Acta Chem Scand (1974) B28 295

L1A]H
50%
0 dlg]yme

JCS Perkin I (1976) 2380
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OMe OMe

CH,=C(Me) (CH.))
1) LDA, THF 2 2’2

HMPA, -78° 60%
2) CH2=C(Me)(CH2)2-I

JACS (1975) 97 7152

S 1) BuLi S
[:N2>_.Me RN [:N2>-‘CH2R 80-95%

2) RX
Joc (1975) 40 2021
hv
Ph2T10COCF3 ————————r Ph-Ph 95%
benzene
J0C (1975) 40 2351
1)} t-Buli
PhCr(CO) _— Ph-C{CH,) 97%
3 3’3
2) 12
JACS (1975) 97 1247
pyridine
2 PhHg0Ac + Cu ———— Ph-Ph 86%

PdCl,, 115°C
JOC (1976) 41 2661
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S

|| LDA Mel (|

PhCH,SCNMe,, - PhCHMeS-C-NMe, 99%
THF, -60° THF

S

Mel I
MeSCH-CNMe , 90%

HMPA/THF [
Ph

JACS (1975) 97 1608

Review: "Alkylation and Arylation of Unsaturated Compounds with
the Aid of Transition Metal Complexes"

Russ Chem Rev (1975) 44 552

Section 72  Alkyls and Methylenes from Ketones

The conversions RZCO + RR, R2CH2, RZCHRﬁ etc. are listed in this section.

MeSe SeMe H  Hex

1) n-BuLi
—_— —_— 65%

2) HexBr

3) Li, Et.N

3

Tetr Lett (1976) 2643



108 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 72

1) PhLi

- 91%
2) Li/NHa,

NH,C1

JoC (1975) 40 271

0
’,JL\\ — 82%
Ph CH, 2) Li, N,

JOC (1976) 41 1494
0 , CHy

/,lL\ 1) MelLi //,L::/H

Ph Ph 2) Li, NHj, Ph Ph

NH,C1

Org Synth (1976) 55 7

1) Phti, Et20
RCOR' — RR'CHPh (20 examples)
2) Li, liq. NH3, NH4C]

JOC (1975) 40 271
Synth Comm (1975) 5 441
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109
Me3A1
3 78%
0Z ~ 180° =
Aust J Chem (1974) 27 1655
0 NHTs
o, H o H
NH,NHTs N [:::1:0’ H
e 929
2) NaOAc
JOC (1975) 40 1834
0\\ H H
N\ CH4CHN,

—_— & \

~60%
(CHy)g  (CHMe) .,

JCS Chem Comm (1975) 142

Na‘a[OBH3c(CH3)NPh]O
Ph-C-Et

— PhCHZEt
CH2C12

78%

Chem Pharm Bull (1976) 24 1059
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0
Q Pd/C
7N\ " Limonene
Ph Me Limonene
R\\ R\\
C=0 _— C(SeMe)2
/ /7
R’ R
R,R' = n-alkyl

O‘O

o

g o |

Ph-C-

o

-CH

PhCH,CH4

JCS Chem Comm {1976) 757

R
Li
—— CH,y
EtN /
RI

Tetr Lett (1976) 2643

P(red) + HI + 12——» O‘O

Can J Chem (1974) 52 1229

1) (Me0) 4P 0
-_ PhCH.,CCH
2) Hy/cat. 273

JOc (1976) 41 2928

SECTION 72

100%

65%

90%

100%
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Related methods: Alkyls from Aldehydes (Section 64)

Section 73 Alkyls, Methylenes and Aryls from Nitriles

No additional examples

Section 74  Alkyls, Methylenes and Aryls from Olefins

The following reaction types are included in this section:

Hydrogenation of olefins (and aryls).

Dehydrogenations to form aryls.

Alkylations and arylations of olefins.

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

Conjugate alkylations.

Cyclopropanations, including halocyclopropanations.

B N -

[=2 0S4

R FeC]Z-NaH
\—— ——————— RCHZCH3 60-90%

R = alkyl, aryl Chem Lett (1976) 581



112 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 74

1) LiAlH,, ZrC1
NS 4 4., NN ~90%
2) HZO

J Organometal Chem (1976) 122 C25

N + H ———— N 100%
RhC](PPh3)3

cat.

Org React {1976) 24 1

@‘ NH4(1), NaCl /@
MeO electrolysis MeO

Chem Ber (1976) 109 395

H,, NaBH
Mo NaBly @ 05
N1'C'|2

Z Naturforsch B (1975) 30 643
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NH2 NH2
—_— 60%
Pd, 140°

Tetr Lett (1975) 4235

H,0, 25°

cyclohexane

JACS (1975) 97 5249

_ MeOH, Et3N
—_— PhCHZCHZPh 90%

SOZNHNH2

Tetrahedron (1976) 32 2157
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- LiA1H4/TiC14

g—CGH1 3 —_— n-octane

Tetr tett {1976} 15

@ —@—imi nodiacetate + PdCl 2

Catalyst for reduction of conjugated diolefins to monoclefins
at 30° and 1 atm. H,.
Chem Lett (1976) 165

Use of for catalytic hydrogenation of olefins.
Rate is 20-30 times greater than that
for the free catalyst.

Tict, J Organometal Chem (1976) 120 49

1 atm.
+ H2 + n—aHy]Co[P(OMe)3]3 ————
25°

catalyst

Org React (1976) 24 1
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a11y1Co[P(0Me)3]3
+ H, (1 atm)
2 250

JACS (1974) 96 4063

H,/Pt0
N CF3C00H N

Joc (1975) 40 2729

N Conc. HC1 N
_ ——— l _ 70%
N PtOz, H2 q

JACS (1974) 96 2256

Q0 —=— O - (O

varying HCI

87:13 without HC1
13:87 with 4N HC1

JOC (1975) 40 1191
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SECTION 74
H
Na
o s
N E£OH B ‘i‘
h H
Joc (1975) 40 2734
[ O [ O
N styrene, xy]ene
35%
Pd/C, rfx

Bull Soc Chim Belges (1976) 85 1

@O . “

Tetr Lett (1974) 3217
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Liebigs Ann Chem (1974) 847

Fremy's
salt 4-12 days ~
—_—— ———
NH g pr N “Z
R H R R

87-94% 30-74%

Synthesis (1974) 288

) 1) By
CH.,=CH-(CH.,) ,~CH=CH 67%
2 2)3 2 2) Ag®
Tetr Lett (1976) 463
1) Na, THF
PhC=CH, — s Ph.,C-CH,CH,-CPh 95%
2Ty PhCH,Br 2) T2 e
7g0 CHPh  CHoPh

JCS Perkin 1 (1975) 1474
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h
o - £
Org Synth (1976) 55 15

Review: "Cyclobutanes from Dimerization of Olefins"

Synthesis (1974) 539

Ph Ph
H,/Pd
\\\:::\\ basic ion exchangé1 \\h_-ﬂ\\
CHO resin CHO

up to 100% selectivity
Bull Soc Chim France (1975) 2133

— LiATH,/Cul

—_—

o=
(=P

Tetr Lett (1975) 4453

78%
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0 0
| H,0
+ TiCl e 86%
=~ l 5
0
JOC (1974) 39 258
0
0
\ \
" Tow
— + PrC=CCuH™Li —— 80%
temp

JACS (1974) 96 1625

0

Ph 9 Ph
NaHCr, (C0) /
V it Abda (] —\—< 80%

Synthesis (1976) 596

Ph Ph

= CO/H,0 0 831
Rhy (C0) 1, oy

(resin-supported)

Ph

Chem Lett (1975) 203
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Me Me
0 /,,0
KHB(EgE;Bu)3
——— Ty
THF
XN =

JOC (1975) 40 146

Me3C Me3C
L1A1H4, Cul

————

CMe
3 CM83
./ 74

J0C (1976) 41 1939

0
Y4 LiA]H(OMe)3
CuBr, THF

JOC (1975) 40 3619

0
RuClZ(PPh3)3/H2
glucoside

S 34% ee

Tetr Lett (1976) 4083

SECTION 74

98%

99%

84%

40%
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2 €O

S S — 100%

Co(CO)8

Comptes Rendus C (1975) 281 877

K/NHg
PhCH=CHCOPh _ 3, PhCH,,CH,COPh 98¢
Et20
Org React (1976) 23 1
0 0
Li/NH,
3 95%
0 THF 0 S
H
Org React (1976) 23 1
Ph
Vil Zn/ZnC1 CPhy
os o Q™
€O, Me EtOH N COMe
0

Chem Lett (1976) 695
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0 0
| _tih
4-aminobutyric acid
— 56%
KOH, crown ether
Synth Comm (1976) 6 113
THCOPh NHCOPh
H
i-PrCH=CCOOH + RhC1 (chiral diphos.) ~——g——~—a- j;PrCHZCHCOZH
cat. optically active
Org React (1976) 24 1
*
PhCH=C-COOH H I PhCHZ-CHCOOH
2° P
NHCOMe NHCOMe ~90%

(S 93% ee)

Tetr Lett (1976) 1133
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CHPh
Hy
® - PhCHZCHCOOH >90% ee
HOOC NHCOCH
3 [Rh(COD)Lz] NHCOCH3
Th
L = :P---CH,
0OMe
JACS (1975) 97 2567
Br H
2
5 CH3CH2COOH 100%
— bacteria (Clostridium)
COOH
Angew Int Ed (1975) 14 106
Ph COzEt Ph COZEt
NaBH3CN
e— —_—_—s 90%
COZEt C02Et
JOc (1976) 41 3279
LiBuaBH
C6H]3CH=CHC00Me —_— C6H13CH2CH2C00Me 924%

t-BuOH

JoC (1975) 40 2846
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Ph COCH3
—_— KHFe(CO)4
_— PhCHZCHZCOCH3 76%
COCH3
Tetr Lett (1975) 1867
Me CN Me CN
1) Mg, MeOH
> 77%
2) HC1
Joc (1975) 40 127
Ph Ph Ph Ph
L N 100t
/N RN °
NC H NC H

Bull Chem Soc Japan (1976) 49 2643

CH3-(CH2)]0-CHO

0
. Et N

I} [l
-+ CH,-{CH,};A~CCH,CH,CCH 76%
0 thiazolium salts 3 2'10 27273

I
CH,=CH-C-CHy

Chem Ber (1976) 109 3426
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t-Bu
t-BuCuSPhLi  + —— 91%

Synthesis (1974) 662

0 0
1)<>>TCUL1‘

83%

Joc (1976) 41 3629

R
. R
Me3A1/N1(acac)2 68
Et20
0
Aust J Chem (1975} 28 801
0
1) Me Culi
86%
MeI DME

Joc (1974) 39 275
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Me,Al, Ni(acac)
3 2 _, 85%

Joc (1974) 39 3297

(CH2=CH)ZCuLi

————er 80%
Et20
-20°
JACS (1974) 96 4334
PhCH=CHN02 + MezCuLi — PhCHMeCHZNO2 54%

Tetr Lett (1975) 3591

Review: "Catalytic Transfer Hydrogenation"

Chem Rev (1974) 74 567
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Cu 9
[:::::] +  TMSCHN, —=— [:::::I:>>\\TMS 72%

JCS Perkin I (1974) 1440

0TMS 0TMS

1) ICH,ZnI

S S—— 88%

2) Py

Tetr Lett (1974) 3329, 3333, 3327

1) £-BuOK, CHCI,
- n15%
2) t-BuOK, DMSO

Org Synth (1976) 55 12

CpZZr(Cl)H
- 45%

J Organometal Chem (1976) 108 CI

ct
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1) CHCI3, t-BuOK
v35%
2) Na, NH3

Org Synth (1974) 54 11

OMe 0OMe
CH2CH=CH2
hv
—— 70%
MeOH
Me Me

Helv Chim Acta (1975) 58 178

Pd(OAc)2
PhCH=CHCOPh  + CH2N2 — 98%
Et,0

Ph COPh

Tetr Lett (1975) 629
Synthesis (1975) 636

BrZCHCOOMe
—_— C00Me 7%
Cu

JACS (1976) 98 2676
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CMeZ

g

J

ALKYLS, METHYLENES AND ARYLS FROM OLEFINS 129

Me €1

Me

LDA, CH2C12

-» 80%

~75°
JACS (1975) 97 3830
PhHgCFBrCF F
87%
155°

CFy

J Organometal Chem (1975) 92 7

H
Et,Zn
2 — [::::I:>,<: 84%
3? 02 Br

JCS Chem Comm (1975) 364
Bull Chem Soc Japan (1975) 48 3665

Br, Br
0
CHBr [
P Mecl—-c-—-CH2 85%
NaOH [
Me
H0

©
EtoNBzCl  (omptes Rendus (1974) 278 621
Synth Comm (1974) 4 341
Synthesis (1974) 736
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Ph NaOH, H,0
N Ph:>¢{f>k<:C]
+
CHC @‘C%C”zg“ezm Me 1
@

3

JACS (1975) 97 5956

Cl
CHCT 5, 1

phase-transfer catalyst

Tetr Lett (1976) 91

PhHGCCIBrI a
- Br

JOC (1975) 40 1620

99%

57%



SECTION 74 ALKYLS, METHYLENES AND ARYLS FROM OLEFINS 131

Cl
@ PhaPbCCT 4 E>< o8
Cl

125°, octane

J Organometal Chem {1975) 90 173

Me2
cl
Me,C=CMe _—_— 98%
2 2 )
€1.CSiF ¢l
321 "
)
130°

JCS Perkin IT (1975) 1051

- CH=CH
CH"CHZ ] ., C] 2
@ CHCY 5, 50% NaOH 031
phase transfer cat. c1

Tetr Lett (1975) 3013
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Ph Ph
Ph
50% NaOH 9
[::>n::<(:l + CHCTy —————r c1 95%
oh TEBA, EtOH
cl
Synthesis (1975) 323
C1 C1
Ph CHC1 Ph
H,C=C ———— 90%

\N' \O NaOH, TEBA
A

Z Chem (1975) 15 14

TiCl,-LiATH, g
v, —i 4, 79%
THF ¢l

Chem Lett (1975) 711

Review: "Cyclopropanation of Silyl Enol Ethers. A Powerful Synthetic Tool"

Pure & App! Chem (1975) 43 317

Review: "Chemistry of Phosphorylcarbenes. Cyclopropanation of Various
Substrates”

Angew Int Ed (1975) 14 222
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MISCELLANEOUS COMPOUNDS

Review: "Two-Phase Reactions in the Chemistry of Carbanions and

Halocarbenes - A Useful Tool in Organic Synthesis"

Pure & Appl Chem (1975} 43 439

Section 75 Alkyls, Methylenes and Aryls from Miscellaneous Compounds

S (©]
HFe(CO)4
)l\ —_— PRCH,Ph 60%
Ph Ph DME
S C]
i HFe(C0),
ey
Me-C-NHPh OE MeCH,NHPh 51%
JOC (1975) 40 2694
Ph
_N_Nj: CH
Ph
R o 3
Ph-"N g Ph 0 Ph

JCS Perkin I (1976) 1257

Review: "Novel Approaches to Alkylations"

Pure & Appl Chem (1975) 43 563
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Chapter 6 PREPARATION
OF
AMIDES

Section 76 Amides from Acetylenes

RI
ATCT, BN
RC=CR'  + —_ 30-40Y%
NCO N 0

Bull Soc Chim France (1974) 1949

0
1) Me SiNCO I

Ph-C=C-MgBr — Ph-C=C-C-NH, 48
2) Hy0

Tetr Lett (1975) 981

134
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Section 77 Amides from Carboxylic Acids and Acid Halides

o

1) Ph3P(0Tf)

2
3
2) PhiNH,

(]

CH3C00H -NHPh 80%

Tetr Lett (1975) 277

'
-
nd o 1© 0
Me ||
PhCH,CO0H - PhCH,CNBu, 95%
2} Bu,NH
Chem Lett (1975) 1163
~
< |
c” N
Ph(CH,) COOH 1® 0
n Me I
+ Ph{CH,) CNR,
HNRZ betaine
n=0,1,2
= Bu, Ph, Bz

Chem Lett (1976) 57
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PhCOOH 0

BFB-EtZO N

+
. S N
O Et,N, 0BU
N
H

Synthesis (1975) 715

MeOCHZCOZH Me0 Ph
01P0(0Ph)2
+ ———— ey
EtN N
- 3
Ph-N=CHPh B \\Ph

Synth Comm (1976) 6 435

Et,N
RCOOH +  N.PO(OPR), —— RNHCO,R'
3 2 ) 2
R'OH
moderate to high yield
Tetrahedron (1974) 30 2151
0
Il
Ar-C-C1
+ ArCONH,
2) 10 @
TMSZNOLi

Synthesis (1975) 788

SECTION 77

63%

70%

60%



SECTION 77 AMIDES FROM CARBOXYLIC ACIDS AND ACID HALIDES 137

0Ac Ph
Phy H
Et,N KF) S AN
PhCHCOCT + PhCH=NPh ——— \Ph 90%

(
OAc 0

Tetr Lett (1974) 2633
Tetr Lett (1974) 3135
Joc (1974) 39 312

EtOH
CH3._//_\\__ COOH - CH3—//—_—\\._ﬁN3 110° CH3_//—\\— NH,C‘OEt
0 0

80%
Tetr Lett (1976) 3089

Review: "The Azide Method in Peptide Synthesis"”
Synthesis (1974) 549

Related methods: Amides from Amines (Section 82)



138 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 79

Section 78 Amides from Alcohols

0
|

@ © R'CN H,0
ROH + Ph2CC]SbC16 RNH-C-R' 40-86%

(used with steroidal alcohols)

JCS Perkin I (1974) 2101

0
I
OH HNC-CH,y
soct,
e 72%
CH 4N

JCS Perkin I (1976) 2205

Section 79  Amides from Aldehydes

Xylene, rfx
RCHNOH  +  silica gel ——— RCONH2 61-92%

Tetrahedron {1974) 30 2899



SECTION 81 AMIDES FROM AMIDES 139

/0
Ph o 4 PN=C=0 —r NPh 67%
CHO
Ph

Joc (1974) 39 3924

Section 80 Amides from Alkyls, Methylenes and Aryls

No additional examples

Section 81 Amides from Amides

1) LDA, HMPA
MezCHCONl"‘Ie2 ————— MGZC-CONMI-.‘2 86%
2) BuBr |
Bu

Comptes Rendus (1974) 278 1105

Bu
-0 0
1) LDA =
NN 784

N-Me 2) Bul N-Me

JOc (1974) 39 2475
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. 5 Ph
u
ho )
1) 2 BuLi, THF, 0°
66
)y NH  2) BuBr Y NH
0 0
Can J Chem (1974) 52 3206
£t
1) Me,NLi
. - 85%
2) Etl
N ) N0

[=)

Can J Chem (1975) 53 1682

Ph
e Tithium chloro- I ~

// palladite ~

- Ph N 0 65%
Et N/MeCN H
CONH2
Chem and Ind (1975) 745
NaOMe, MeOH, Br2

RCONH2 RNHCOCH3 68-90%

-40 to -15°
(improved Hoffmann)

Synthesis (1974) 291



SECTION 81 AMIDES FROM AMIDES 141

0 0
ﬂ NH 1) HCHO /,,\\\//u\\\
~Ma
Ph/”:ibz” ——————  pp” "N NHMe
2) EtsSiH,
TFA
Joc (1976) 41 725
0 0
I 1) CICH,SCHy, MeSOH I
Ph-C-NH2 Ph-C-NHCH3 83%
2) RaNi
JCS Chem Comm {1975) 320
Pd, CuC]Z, AcONa
T_AC HTAC
CH,CH,Ph CH,CHLPh

Chem Pharm Bull (1976) 24 1992

g0 /(3\
2 60%
ZC:;tl&:::O 0Ny 0

JCS Chem Comm (1976) 194



142 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 81

Me0
Me0 ::
HO N\COOEt o ‘
A Ni-CooEt
@ THCFy00); ‘
Me0
OH 0
JACS (1975) 97 1239
CHO
Bu CHO
NHCOCCT, 4 “/ ——
AN
P C1,CCON
Bu
JACS (1976) 98 2352
l
[ DMSO [
N/§S I, N/&o
H H

Synthesis (1975) 114

23%

70%

80%



SECTION 82 AMIDES FROM AMINES 143

Review: "Alkenylation of Imides and Activated Amides"

Synthesis (1975) 685

Conjugate reductions of unsaturated amides are listed in Section 74
(Alkyls from Qlefins).
Related methods: Amides from Halides (Section 85)

Section 82 Amides from Amines

Nylon 66
— 95%
T TFAA N
H

Angew Int Ed (1976) 15 777

OO
o )

BuNH2 — Bu-NH-

)

-Ph 100%

Chem Lett (1976) 673
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CHC13, NaOH
EtZNH ad Et2NCH0 78%
phase-transfer cat.
Z Chem (1974) 14 434
i I
Ac,0 + RCN ———— AcO-C-H + RNH ———  RNH-C-CH 85-90%
2 PhH | 2 3
CN
specific for R=alkyl: ArNHz, ArQH unreactive
Synth Comm (1974) 4 351
Te Te
N Me 1) Br2 N _0
S
2) Brz, oH
—— s 80%

Synthesis (1975) 109

Ru04 ’s N

Joc (1976) 41 2780



SECTION 83

>}—'NH2 + PhSSPh

Me ,NH

Me e

N
N-

[}

-S-C-Ph
Ph

COCH

-

\
CH,CH(OMe)

Related methods:

AMIDES FROM ESTERS 145
0
Se 1
—_— >>—'NH-C-SPh 85%
co

Tetr Lett (1975) 2087

Me,NCPh ~60%

Indian J Chem (1975) 13 35

1) LDA
) 0
2) Et20, 02
A50%
3) TsOH, THF N\
CH,CH(OMe)

Tetr Lett (1976) 4613

Amides from Carboxylic Acids and Acid Halides (Section 77)

Protection of Amines (Section 105A)

Section 83

Amides_from Esters

No additional examples
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Section 84 Amides from Ethers and Epoxides

No additional examples

Section 85 Amides from Halides

1) TMSNCO
PhMgBr ———————  PhCONH, 499,
2) NH,CT, H0

Tetr Lett {1975) 981

Section 86  Amides from Hydrides

1) Pb{0Ac) CF4CO0H 78%

4’
O
2) H30 /CH3CN

NHCOCH3

Synthesis (1976) 32



SECTION 88 AMIDES FROM NITRILES

Section 87 Amides from Ketones

0
hv I
—_— Ph-C-NHt~Bu
b t-BuNH,

JCS Perkin I (1976) 1511

Review: "The Willgerodt Reaction"

0
Sl S, NH,OH
Ar-C-(CH,) H ~———— Ar{CH, )  CONH,

Synthesis (1975) 358

Section 88 Amides from Nitriles

RCN + PdCl, + H0 L RCONH,,

Synthesis (1974) 574

0
KOH I
Ph-CsN  —————=  Ph-C-NH,
t-BuOH

J0C (1976) 41 3769

147

95%

60-80%

90%
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Section 89 Amides from Olefins

No additional examples

Section 90 Amides from Miscellaneous Compounds

No additional examples

Section 90A Protection of Amides

e

0
Me |
HZNCHCOOR' —_———p PhZP—NHCHRCOOR'
| Ph,POC]
R ‘\\\\\\\\‘~_—__—'_",’////’
R' = Me, Bz
ACOH/HCOOH/H20

Tetr Lett (1976) 3623

SECTION 90A
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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

———  ArNHCH, R

l\rNH2 + RCOOH + NaBH 9

4

JACS (1974) 96 7814

149

60-90%
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C“z)e\
1) benzene ///’

(
0 ————r HN NH ~40%
(

2) LiATH
; 3 ./
CH,) g

Org Synth (1974) 54 88

Section 93 Amines from Alcohols and Phengls

1) NaH, DMF e
l >—CH,,0H = - I >—CH,-N 92%
2 2) PhPMePhI,® 2N\

BuMeNH, DMF
Tetr Lett (1975) 471

Section 94  Amines from Aldehydes

RoNH -+ R'CHO + NaHFe(C0)4 —r RZNCHZR' 60-80%

Synthesis (1974) 733



SECTION 94 AMINES FROM ALDEHYDES 151

A n

Et L1'A1H4 N
H ———— / 5 92%
Et.0
g a 2 Et
Synth Comm (1975) 5 269
CHO

NH,0Ac Na(MeOCH,,CH,0)},ATH

:: A~ NH,

JCS Chem Comm (1974) 307



152 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

@D
N=CH-CHMe,
. I [:::N-CH-CHMeZ
MeOQ —@— MgBr

OMe

Chem Ber (1975) 108 2827

Ph
NTs |
I 1) NaH, DMSO N
Ph-S-CH3 ————— ! :
2) PhCH=NPh

Ph

Synthesis (1976) 35

Related methods: Amines fram Ketones (Section 102)

Section 95 Amines from Alkyls, Methylenes and Aryls

No examples

SECTION 95

59%

47%



SECTION 96 AMINES FROM AMIDES 153

Section 96  Amines from Amides

0
I NaBH,

PCNHCH, ~ ———————  PhCH,NHCH, 82%
AcOH

Tetr Lett (1976) 763
NaBH,, THF NH,
N comn e ~100%
2 HSCH,CH,SH
NHCOCH ; NHE L

same conditions
~100%

Chem and Ind {1976) 322

0
i 1) PCig
Ph-C-N — Ph-CHz—N 90%
2) NaBH,

Tetr Lett (1976) 219

TSNHCHZCHZ'T_CHZCOZC6C15 1) BH3-THF TSNHCHZCH2~T—CH2C00H
———
COCH3 2) Hada CHZCH3

JOC (1976) 41 149



154 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 97
Me
HNCOCH NH, Me
Me Me C\fN
BiC1
_3 CH 40%
210°C 3
Me
Me
Tetr Lett (1976) 3217
Section 97  Amines from Amines
PNH, OI
+ ~3—-——~——-~—-~+ Ph- -TH-SOZNPth
2) BzBr, NaHCO
PhCOCH2302C1 3 B2
Zn, AcOH
HNPhB2z 60%

Tetrahedron (1975) 31 2517



SECTION 97

N
OZN’[ »\CH

N 3

AMINES FROM AMINES

_—_u_C

0Me

1) LiATH,

2) EtOAc

02N

Me

Synthesis (1975) 596

e ()

KOH, BzBr

l
Et

Synthesis (1975) 607

DMSO, 25°
OR
NaH, HMPA

s

BzC1

Org Synth (1974) 54 58, 60

A
T CHj

155

63%

88%

85%
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CO, KHFe(C0),

0
— [ j ~100%
HCHO N

h |
[ M
H e
Bull Chem Soc Japan (1976) 49 1378
Ph,POCT 1) NaH ® o
BZNH2 —_— PhZPONHBz ——— BzNHZMe 0Ts 56%
EtsN 2) Mel
3) MeOH, TsOH
Tetr Lett (1976) 4005
NaHCOa, Mel ® 0
R-NH2 — RNMe3I 75-96%

MeOH

R = amino acid

Also works with secondary amines.

Can J Chem (1976) 54 3310



SECTION 97 AMINES FROM AMINES 157

2) A

1) Me0,C(CH,).Br N
ﬂ,? 2C(CHy) g @ 901
; )
(CH,) ;COOMe

JACS (1976) 98 2344

Me
NaBH, |
Ph—TH + CH3CH2C00H —— Ph-T 65%
Me CHZCHZCH3

JOC (1975) 40 3453

68%

7
N CH3C00H

5

T —
o

Synthesis (1975) 650

I
~ Ph-0-C-C1
N-Me e \N—H 84-89%
~ KHCO,, rfx -~

morphine, codeine
JoC (1975) 40 1850
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+
E::::] 75%
0
N
H

Synthesis (1975} 710

1) C14CCH,0C0CT

2) Zn/HOAc

CH3NR2 - RZNH >70%

{proceeds in 75% with morphine}

Tetr Lett (1974) 1325

N HBr -~

R 83%
N N
CH,CH=CMe,

Synthesis (1975) 440



SECTION 97 AMINES FROM AMINES 159

NHCH,Ph Ph

2 <;
Pd-(PPh3)n complex N

67%
AcO Et3N

JACS {1976) 98 8516

CH3
Ph3P + CC]4 + CH3CH(0H)CH2NHCH2Ph + EtaN —_— ;N; 80%
CHZPh
Chem Ber (1974) 107 5
CH3
| Ph3PBr2
RNHCH,CH,CHOH —_—_— 44-65%
272 Et.N N
3 /
R = alkyl, Bz R

Synthesis (1974) 894



160 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 99

Ph COPh
Ph COOMe ~
\7< Me ,$=CHCOPh ]—‘—
——— e —e aa
y/ coome L —coome 85%
I /
Ph Ph COOMe

JoCc (1975) 40 2990

Review: "Umpolung of Amine Reactivity"

Angew Int Ed (1975) 14 15

Section 98 Amines from Esters

No additional examples

Section 99  Amines from Epoxides

0 Bz

ol
0 BZN-P(OEt)2
{ } Z{_:S 58%

Ph

Tetr Lett (1976) 4003



SECTION 100 AMINES FROM HALIDES 161

Section 100 Amines from Halides

0 Me
b
Cl 80°. di N-Ar
, dioxane 5
+ ArNHMe ———— ~50%
K2C03
Monatshefte (1976) 107 401
MeOH

Arl + (Me3Si)2NCu ArNH2 30-60%

JCS Chem Comm (1974} 256

€1 (Bu,.Sn) NEt
it Ml SN O 60%
Cl N

l
Et

Comptes Rendus C (1975) 281 47



162 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 100

THF Phii
PhLi + HMPA —— [complex] ———— PhCH,NHMe 75%
_0°

Joc {1974) 39 3042

ether
NH,NH, + CHC) + KOH —mr———r CH,N 40%
272 3 18-crown-6 272
Tetr Lett (1974) 2983
R R!
T )
1) NHMe
HC=C-C=C-CH,C1 —2_ /\ 55-60%
2) NaOH Me N
Me
Comptes Rendus (1974) 278 801
NMe
i rfx i
Ph-C(CHz)BCH201 _— \

Ph |
Me

Org Synth (1974} 54 93



SECTION 102 AMINES FROM KETONES 163

0 1) Mel
I 2) EtI
Me., NNHCCH ——— H,N-NMeE £ ~80%
2 3 3) SH, Hyp 2

JOC USSR (1975) 11 56

Section 101  Amines from Hydrides

Se(N-L—Bu)2

- T e, 62%

JACS (1976) 98 269

Section 102 Amines from Ketones

NOH

Z

L1'A1H4

— 54%

ElaAle(OCHZCHZOCHS)2

Can J Chem (1975) 53 3227
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164
NOH
RedAl NH 559
- THF ’
e Me
Tetr Lett (1976) 1175
N-OR
I LiATH,
Me CH,-C-CH.Ph  ——% 4+ e CH Ph 80%
2 THE Y4
N

Tetr Lett (1975) 3263

Ph-ﬁ-CHZPh 1) (i-Bu)MgBr Ph Ph
497

H

Chem Pharm Bull (1976) 24 1083



SECTION 103 AMINES FROM NITRILES 165

Ph-C-CH,Me Ph Me
|| PhMgBr
N _ Ph 80%
NMe, I N
® H

Tetr Lett (1975) 355

Related methods: Amines from Aldehydes (Section 94)

Section 103  Amines from Nitriles

NaBH3(0COCF3)

PhCH,CN ~ PhCH,CH,NH 70%
2 THF 27272

Tetr Lett (1976) 2875

Me0 Me0

B H6
CH-CN —
MeO i Me0 CHCHZNH2
OH
Br Br OH

Does not hydrogenolyze halides.

JCS Perkin I (1974) 1015
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Section 104 Amines from 0lefins

NHPh

@ 1) Hg(0Ac),, PhNH, (I 1) Li, THF
2) KBy o HgBr 2} MeOH

Synthesis (1975) 116

R3B or RZBH + MeSSO3NH2 —— RNH2

Synthesis (1974) 196

0

Il
@ 1) (Et0),PNBr,, BF3-Et,0 O:NH
2) NaHSO

3

3) LiAlH,

Angew Int Ed (1976) 15 302

SECTION 104

NHPh

87%

24-50%



SECTION 105 AMINES FROM MISCELLANEOUS COMPOUNDS 167

Me C.H Me C.H
ST ygs/Nan LiATH AL
3 4 \4 65%
. ' DME/H,0 Et,0 N

Angew Int Ed (1974) 13 279

0
A O‘ N)—ph 929
——————
PhH N
H
0

Joc (1974) 39, 775

Section 105 Amines from Miscellaneous Compounds

NO

RuC1 »(PPh3) 5
Me NOp ——— Me NO, 91%

Hy

Tetr Lett (1975) 2163
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RUCT,(PPh) 4 b .
Hys KOH
21
(cH,)5 CH,)

Joc (1975) 40 519

0 NO2
Me Me
QLI ©‘© g
1i-PrOH
0

Synthesis (1976) 528

NH2
H,NNH
CHy NO, 22 — 99%
FeC]3/activated C
CHy

Chem Lett (1975) 259



SECTION 105 AMINES FROM MISCELLANEOUS COMPOUNDS 169

NO NH
2 Pd-C 2
~ 95%
cyclohexene NH
NH, ethanol, rfx NO 2
NO,» 2

JCS Perkin 1 (1975) 1300

1) (NH4)25
PhNO2 —— E_-F-PhNH2 30%
2) HF
Joc (1974) 39 1758
NOZ NH2
pyridine/H2
90%
Pd(acac)2
Chem and Ind (1975) 1057
VC]2
Ph—N3 —_— PhNH2 70%
HZO/THF

Synthesis {1976) 815
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Ph
H
2 — 93%
- Lindlar catalyst
NH

2

Synthesis (1975) 590

T1C1
)\ - IN "
MeOH/H 0
2
'™

Me N

Synthesis (1975) 335

Hy, Ra-Ni
. 95%
" X~ MeOH, 200° N X
|
NO H

Synthesis (1976) 548



SECTION 105 AMINES

f ! 1) BuLi, BzBr
N

| 2} (repeat)
NO

FROM MISCELLANEQUS COMPOUNDS mn

Bz ) Bz Benzene
NO

/(_)\ HCT, D\
N Bz N Bz
I
H

76%

Synthesis (1976) 540

Ph NCH,NCH,EL
H NO

N=N-NMePh

COOH

ELCHN, 65%

Chem Pharm Bull (1976) 24 369

—_— Ph-NMePh 72%

Bull Chem Soc Japan {1975) 48 2397
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Section 105A Protection of Amines

"Bic" protecting group for amine functions in peptide synthesis.
Removed by Et3N/DMF followed by hydrolysis or by hydrogenolysis.

"Bic" =

Tetr Lett (1975) 4625

A photolabile protecting group for histidine:

CH,CHCOOH

SECTION 105A

NHBOC
|

CH,,CHCOOH

/"'(l *HBOC hv ,:::(/ 2

—_——s
CH-N_ N HN

2 A
NO

JACS (1975) 97 440

N

Use of the "Dobz" amine-protecting group to vary solubility properties of

reactants and products in peptide synthesis.

Tetr Lett (1975) 4629



SECTION 105A PROTECTION OF AMINES 173

The introduction of tertiary amino substituents into urethane-type amino
protecting groups increases their acid-stability and provides a functional
group which can be used to alter solubility characteristics.

— |
example: N\ / CMeZO—C-N\\

JCS Chem Comm {1975) 939

0
[
CH,-CH-COOH  + 0-CN;,  -————  CH,CH-COOH
3 3 == 3
NH, Hp/Pd HN-t-Boc

liq. NHg
JACS (1974) 96 4978

Cleavage of t-Boc, Z(OMe), and NPS protecting groups by CF3SO3H
in polypeptide synthesis.

JCS Chem Comm (1974) 107

Use of the 2-(triphenylphosphonio)ethoxycarbonyl group as an amino
protective function in peptide chemistry. Stable to acids, removed
with base.

Chem Ber (1976) 109 2670



174 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 105A

0N OEt
) =
RCH-C00 N RCH-COOH
| Wl M
o, NH o/ MeCN Q)
cyclohex.

Stable to DCC
JOC (1974) 39 3351

Cleavage of N®-benzaloxycarbonyl from methionine via Hz/Pd in liquid NH3.
i
PhCHZO-C-R, PhCHZOR, PhCHZOC(O)—R are cleaved,
0
[]

£-Bu0-C-R, t-BuO-R, etc. are not cleaved.

Tetr Lett (1974) 3259

Me351C104 cleaves the t-Butoxycarbonyl (BOC) group selectively in the
presence of benzyloxycarbonyl (Z) groups and t-butyl esters.

Angew Int Ed (1975) 14 818



SECTION 105A PROTECTION OF AMINES 175

T
HZN-CH-COOH'EtSN 0 R
H,0/Dioxane |
+ CN —_— 1-8ul NH-CH-COOH-Et3N 80-90%
t-Bu0 0-N=<
~\"/' .
0 Tetr Lett (1975) 4393
Bz Bz
| Me,PhSiH |
HZN—CH-COOH ——— Mezph51—NH-CH—C0051Me2Ph 75%
Ni, THF
Tetr Lett (1975) 3207
0
I Co{I)phthalocyanine
Ph-NHC—OCHZCHEC] —» PhNHZ 83%

Angew Int Ed (1976) 15 681

Use of C]-{(:::>—0CH20-C(CF3)2 to block imidazole in histidine

I
N
7'\

1) stable to saponification and H,
2) removed by mild ut
3) derivatives soluble in organic solvents

Tetr Lett (1974) 2637



176 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 105A

e
Use of [:T]l\\ as NHZ or OH protecting group in nucleotides and
ﬁ CHZ-— nucleosides. Removed by Ac20 followed by NH3/Me0H.

0

JOC (1974) 39 1250

MeO
¢ 0 o M

I
Sugar - NH2 + MeD CHZOCCI —— Sugar - NH-CO-CH
P

hv
NO, OMe

o OMe

JOC (1974) 39 192

Use of PhCHz- to protect basic N in alkaloids. Removed by n-PrSLi/HMPA at 0°.

Synth Comm (1974) 4 183

50-70%

| H
P @ ©HCT @

R

R = alkyl
Joc (1975) 40 1353



SECTION 105A PROTECTION OF AMINES 177

NH,
1) Na,S
=" 2; "
N gocc P
7 3) NH,NHCH 0 N
oNHCH
N N‘\\
Jacs (1975) 97 5582
0N
HS—@—COOH
R-NH-NPS - RNH, ~100%

NPS = o-nitrophenylsul fenyl

Helv Chim Acta (1976) 59 855

NH

2
1) Cu/quinoline, 200° O
(Me3S1')2N I "
) CH10H O
H N

60%
2

Synthesis (1976) 40

Review: "Stability of Side Chain Protecting Groups in Solid-Phase
Peptide Synthesis"

Israel J Chem {1974} 12 79
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Chapter 8 PREPARATION
OF
ESTERS

Section 106 Esters from Acetylenes

Ph Ph
€0, Pde1,

- = s

LiC]z, MeOH

100%

Joc (1975) 40 3237

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 carboxlic acids and halides, sulfates, and miscellaneous
compounds.

178



SECTION 107 ESTERS FROM CARBOXYLIC ACIDS AND ACID HALIDES 179

Use of “graphite bisulfate" to catalyze esterification
RCOOH + R'OH  -——  RCOOR'
Fast, high yield; excess R'OH is not required.
3° alcohols undergo elimination.

JACS (1974) 96 8113

Use of BF3-Et20-ROH to effect esterification of carboxylic acids.

Synth Comm (1978) 4 167

OMe OMe
1) Ph_P(OTF)
MeO oo ——————2 Me0 COOEt 78%
2) EtOH
OMe
OMe
Tetr Lett (1975) 277
Bz0OH, DCC
R-cOOH ————-—————— R-C00Bz 85%

BuOH, pyridine

R = N-protected amino acid
Z Naturforsch B (1976) 31 1157
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g
0
N N\
\C-Cl \c-o-;-au
1) T1S-t-Bu
100%
2) t-BuOH
Hg(0COCF 5),
JACS (1975) 97 3515
N\\N
1) N/
¢l |
0502-@—61
Ph-COOH - PhCOOCH,, 93%
2) MeOH, EtN
Synthesis (1975) 456
<
Br” N ©
Ph
Ph l® 621
Me
\::_—\ + BzOH —
COOH Bush C00Bz

Chem Lett (1975) 1045



SECTION 107 ESTERS FROM CARBOXYLIC ACIDS AND ACID HALIDES 181

@
~
Ph(CH,), COOH a” N 0
w2 I
+ Ph(CHZ)n-C-OR
ROH betaine
n=1, 2
R = Ph, alkyl, cinnamyl, etc. Chem Lett {1976) 13
g
\N
¢ |® (CHp)3
Me
HO-(CHz)nCOOH 0—%\
0
n=5,7,10,11,14
Chem Lett (1976) 49
Ph,P 0
3
HO-(€H., ) .~COOH — \ 83%
2’15 \C/'\
N (el

_i-Pr

N
)E/)‘S
N 2 Tetr Lett (1976) 3409

t-Bu



182 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 107

OH 0
= \\\\’/\/\COOH
\ P
2,2'-dipyridy 0
disulfide . Y W
. Ph,P Cehyy
5" b
OR R R 92%
JACS (1975) 97 653, 654
0
BF, Et,0 (cl
HO- (CH, ) ,~COOH 3z o 78%
polystyrene /)
(CHy)17

Synthesis (1976) 738

HO-(CHZ)]]-COOH

0
Php (\:\ -

i ’ _C (CH

)
’a 2’1
E£00C-N=N-COOEt 07\

Tetr Lett (1976) 2455



SECTION 107 ESTERS FROM CARBOXYLIC ACIDS AND ACID HALIDES 183

ﬂ
HO-(CH,);COOH  + [iffi]\\ — A C— £70%
2’10 N S xylene ( 0
2
(o)1

JACS (1974) 96 5614

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).

MeCN
R-CODK + Bzl -————  RCOOBz ~80%
TMEDA
R = hindered alkyl
Comptes Rend C (1976) 283 483
Ph @ o Ph
Resin-NMe30H
\\:::\\ : \\:::\\ 59%
COOH i-PrBr e0-isPr
0//
Synthesis (1975) 723
0
90 //
Ph-COOH + CH,CI N 88%
2°'2 0
CH
0o’ ?
g
)

Tetr Lett {1975} 2303



184 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 107

COOH £t,50, COOEL

\ —_—t \ 76%

N DBN
Synth Comm (1976) 6 89

Re0.® + pheH £:2Me) Ph —A RCO.,CH,Ph 65-80%
2 2 2 )
Synthesis (1974) 727
0

Hys [RUCT,(Ph4P),]
0 > 0 100%

JCS Chem Comm (1975) 412

MeO CH,CO0H Me0
2 HOAc =0
+ HCHO ~— ———— 56%
HC 0
MeC

MeQ

Org Synth (1976) 55 45



SECTION 107

0
S Pz

°
+ CICSR™

NCPO(OEt)2

—— T

Et3N in DMF

RCOOH + R'SH

ESTERS FROM CARBOXYLIC ACIDS AND ACID HALIDES 185

high yield

JoC (1974) 39 2783

0
I
THF R. ,0 C-SR™
——— 40-80%
OO
RI RII
Synthesis (1974) 811
0
I
RC-SR' 70-95%

Joc (1974) 39 3302



186 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 108

Section 108 Esters from Alcohols and Phenols

TFAA
n-C gHyg0THP  ——r n-C 6H50C0CF 89%
CH,C1,,

Synth Comm (1976) 6 21

0
I 0
Ph-C-CF(CF), Il
MeOH Me-0-C-Ph 89%
TMED
Chem Lett (1976) 673
Ph Ph
\ / 0 Ph Ph
i N 7
N—N Me4C-C-C1 N=—"N ﬂ
SR N 75%
0::“1\f5)-~0T] 0:“\15’)\‘0-C-CMe3
Bu Bu

JoC (1976) 41 165

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).

Se
BuONa + €0 ——m——— (BuO)ZCO 80%
BuOH, THF

Bull Chem Soc Japan (1975) 48 108



SECTION 108 ESTERS FROM ALCOHOLS AND PHENOLS 187

o /

0
CHaC(OEL) 5 85%
PhOH
OH
Angew Int Ed (1975) 14 103
N-COOEt
0
@ N-COOEt & Ll %
0 CH,0H —_— 0 CH,0-C-0Et
(Me,N) 5P 2

Tetrahedron (1975) 31 1411

F5h1 CsHyy Cghy
/—< Ag,C04/Celite ) , (j:
HOH,C CD,0H 0= N\g D 0 0

90% 10%

Tetrahedron (1975) 31 171

\.§ H,0,/PhCN

0 ~ 80%
OH

Tetr Lett (1976) 3305



188 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 109

Section 109 Esters from Aldehydes

ROSnBu3 0
NBS (|
+ ————— R'-C-0R ~90%
C614
R'CHO
R = alkyl
R'= alkyl, Ph

JACS (1976) 98 1629

Ph

Ph,COH p
2 1. 10% H,80, h

1\ 7%
2. A92C03—ce11te

\u_,j xylene, rfx 0

Joc (1975) 40 892

0

1}
, 4 - ,
PhCH(OCH,CH=CH, ) , Ph-C-0CH,CH=CH,, 72%

Synth Comm (1975) 5 213

Related methods: Esters from Ketones (Section 117)



SECTION 112 ESTERS FROM AMINES 189

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 Hyrides).

Section 111 Esters from Amides

0

H0~\\//\\\/JL\\ Hekion-exchange resin) 86%
NMeo 0 0

Chem Ber (1975) 108 48

PhS(ORf)2
RCONHR* ———r=—— RCOZRf + R'N=SPh2

R = PhC(CF ),

JACS (1975) 97 6137

Section 112  Esters from Amines

No additional information



190 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 113

Section 113  Esters from Esters

100%
@i +-8u0®
t-BuOH
CO,Et COOEt

JOC (1974) 39 2323

TR
MeOC?HCCOOLi 0 71%

2) H30GJ

Li

JOC (1976) 41 4065

0" 0
~ 1) LDA 0 0
~ C00Me ————r 66%
gp PO /4
cooMe  2) W 0>< ) COOMe
0 CooMe

JACS (1976) 98 1204



SECTION 113 ESTERS FROM ESTERS 191

1) L-Selectride

C.H, ,CH=CHCOOMe — C4H, -CH(CH,Ph)CO Me 50%
613 2) PhCHZBr 7715 2 2
JOC (1975) 40 2846
1) (MeBSi)ZNNa
Et3SiCH2C00Me —_—— EtBSitHMeCOZMe 86%
2) Mel
J Gen Chem USSR (1975%) 45 78
1) Li, THF
EtCCTzCOO-i;Pr ——————> EtCCT(Me)COZ-ifpr 85%
2} Mel
J Organometal Chem (1975) 102 129
1) LDA, THF
MeSCHZCH=CHC00Me MeSCH=CHCHMeCOOMe 92%
2) Mel, HMPA
Tetr Lett (1975) 405
EtOOCCH2N=C(SMe)2 + t-BuOK + Mel ——r EtOOC—CH—N=C(SMe)2 70%

Me
Angew Chem Int Ed (1975) 14 424



192 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 113

1) Li, TMP
MeCCCOOH — ————————r  Me,C=CH(CH,),C=CCO0Me 50%
THF, HMPA
2) Me2C=CHCH28r
3) Mel
JOC (1975) 40 269
0 0
I pho @ I
//c\\ /;\\ 70%
pho”  ocHCI, NaH Phd  OPh

JOC {1876) 41 2039

<:j;j:l>N

CH,,(COOMe) L\\//J

+ _— Bz—CH(COOMe)2 84%
Bz-Br

Liebigs Ann Chem (1976) 348



SECTION 113 ESTERS FROM ESTERS 193

0
" Ph,P=C=C=0 0 ///
COCH3

Me

Angew Int Ed (1976) 15 115

electrolysis

MeOH 92%

JOC (1974) 39 2486

jromenll @}
(=)

Se ||
Et0-C-H + NaOMe + 0
cat.

Tetr Lett (1974) 804

PhCHO
|
Me.Si C —_— PhCHC~COOEt 86%
NN |
C 0Et H
(] 2
Ny

Joc (1976) 41 3335



194 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 114

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

Section 114  Esters from Ethers

Se0
——~—~2—-> 85%
0 0

0
Org React (1976) 24, 261

Ry
- R R R R
Li * VAR 0”0 ~ 80%

Aust J Chem (1974) 27 2205

0 Ph 0 0
CH,COOH ~=-==- -+ >[- W 89%
3 p/
N’)\\ @

Joc (1974) 39 2783



SECTION 115 ESTERS FROM HALIDES

F9613-Ac20
R-OR' ———— e ROAc + R'DAc

(allyl ethers not rearranged or isomerized)

Joc (1974) 39 3728

Section 115  Esters from Halides

pd**, co

ArX —————— ArCOOMe
MeOH, EtZNH

195

Bull Chem Soc Japan (1975) 48 2075

J0C {1975) 40 532

Phl + CO + EtOH + Et3N + Pd(0) cat ———— PhCOOEL
MeNH2 —_— PhCONHMe

Joc (1974) 39 3318
Joc (1974) 39 3327

ACOH R
R AgOAc
Br DAc

Joc (1974) 39 1761

90%

40-60%



196 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 115

RBr + Hg(N03)2 — RONOZ 60-100%

28 cases

Tetrahedron (1974) 30 2467

RBr + Hg(OAc)2 + ACOH ~——— ROAc 88-98%

15 cases

Tetrahedron (1974) 30 2467

B(OZCR')3
RX + Hg(OZCR')Z —_— ROZCR'
HMPA
RX + NaOZCR' ———— ROZCR' Comparison of these methods.
THF

RX + AgOZCR' — ROZCR'
JOC (1974) 39 3721

Oxazoline
T™S- 0"*\‘*’~“g: s TMS-O""\V/’\E‘:
2
%0

92%, 72% ee

\\‘3:

0

Joc (1975) 40 1186



SECTION 116

HO CCHZCOOEt

2

Related methods:

ESTERS FROM HYDRIDES 197

1) LiICA, THF
—_—— PhCHZCHZCOOEt 75%

2) PhCH,C

JOC (1975) 40 2556

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, allyl, aryl, etc.) and ArH - Ar-X-COOR (X=alkyl chain)

Br
Me

COOMe
OCH.OMe 0CH,0Me
1) t-BuLi
S ~90%
2) ¢, By
3) CH N, e

Tetr Lett (1975) 3973



198 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 117

OMe 0Me
bis-(2,2'-bipyridine)- OAc
silver(II)-peroxydi-
sulfate 183%
{based on Ag)
OMe HOAC OMe

Acta Chem Scand B (1975) 29 629

1) Pb(OAc)4, CF3C00H
Adamantane 87%
2) Ethyl acetoacetate

?HCOOMe
COOEt

Synthesis (1976) 32

Also via: Carboxylic acids, Section 26; Alcohols, Section 41

Section 117 Esters from Ketones

0
0
N 0
K,Cr,0
_27277 809
HZSO4/Et20

Tetr Lett (1975) 1841



SECTION 117 ESTERS FROM KETONES 199

R CHO
R™ " “coome
several steps R CHy
R C00Me
R R

v

>':0 R X\
COOMe

Rl
\ R ><CH2CH 3
\ N £0O0Me

R'

JACS (1975) 97 2218, 2224



200 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 117

H,0
85%
HOAc

Synthesis (1975) 404

C .
Ph-C=C-0 Li 4
Ph

+ ee——r 51%

Y
May be protonated, decarboxylated,
or further alkylated.

Angew Int Ed (1975) 14 765

DAc

In, HC1

—— s 40%

Ac20, Et20

Helv Chim Acta (1976) 59 962



SECTION 119 ESTERS FROM OLEFINS 201

45%

JOC (1975) 40 2970

Also via Carboxylic acids, Section 27

Section 118  Esters from Nitriles

0
oL® 1)Z§<

CH3CH——CN Py 0
2) H30

72%

Synthesis (1976) 238

Section 119  Esters from Qlefins

1) 173 BHg

2) Hg(0Ac),
BuCH’CHz —_— BUCHZCHZOAC 86%

31,

J0C (1974) 39 834



202 COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 3 SECTION 119

0
Il
€-0-t-Bu
Me n-CsHyy
\N—/ N,CHCO0-t-Bu H H
s 89%
Rh(0-C0-t-Bu), e n-Cohy

Synthesis (1976) 600

Cl
CO0Me
@ 0, C 83%

Angew Int Ed (1975) 14 716

R
1) disiamyl borane

CH2=CHCH2CHCOOH -+ 54-84%
2) HZOZ
0 0

R =H, 1°, 2°, 3° alkyl

Chem Pharm Bull (1976) 24 538

" Ol o), R 30-60%
— + CH-C-0H —— 3, 0 &
o2 g 26— 0,

JACS (1974) 96 7977
JOC (1974) 39 3456

Also via Alcohols, Section 44



SECTION 120A PROTECTION OF ESTERS

Section 120 Esters from Miscellaneous Compounds

No additional examples

Section 120A  Protection of Esters

No additiona) examples

203
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Chapter 9 PREPARATION
OF
ETHERS
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

ROH + CHyl + MNaH ————  ROCH, high yields
Synthesis (1974) 434

204



SECTION 123 ETHERS AND EPOXIDES FROM ALCOHOLS AND PHENOLS 205

N-CO,Et QEt
e
Br OH N-COZEt
R 30%
+ Ph.P
Br
E£OH
JCS Perkin 1 (1975) 461
RBr + HgCl0, + R'OH ———  ROR' 74-989%

23 cases

Tetrahedron (1974) 30 2467

phase transfer
ArOH + RX —————————— ArOR

cat.

Tetrahedron (1974) 30 1379

acetone-
Polyphenol + Me2504 + NaDAc ——————— methylation of most acidic OH
dioxane group

Indian J Chem (1974) 12 893

CH30H, Ph3P
PhOH I EEEE— PhOCH,4 98%
N-COCEt

1l
N-COOEt
Chem and Ind (1975) 281



206 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 123

@
(MezN )3P-0-CH2-£-Bu 0CHy-t-Bu

+
— 66%

MeO—@— 0e Ke OMe

_

Angew Int Ed (1975) 14 370

1,0, NaOH/CHZCY

2’
Mel
~100%
Ho (He) N @19 Meo

Steroids (1976) 28 481

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

Ho 1) TsCl 0

—————————— 75%

2) &, HMPT

Tetr Lett (1975) 2731



SECTION 123 ETHERS AND EPOXIDES FROM ALCOHOLS AND PHENOLS 207

Me
@
\\N=C=N-§78u

\\\///\\V//”\\ - 7
oy LB 64%
0

HO

JACS (1975) 97 465

Ph,S[OC(CFL),Ph], + J"5< B >X§;;7<
2 32" ; oH

OH
0
HO-(CHZ)n—OH —_— (j —\\>
(CHy),

moderate to high yields

JACS (1974) 96 4604

X o FSOH .
$0,,/CS
y /2
-78°

JCS Perkin I (1974) 1637
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Me
NaBiO3

HO

Me

Section 124

Ethers and Epoxides

SECTION 124

n
molecular weight w104

Joc (1975) 40 1515

from Aldehydes

OR'
\
RCHO + R'OH ——r R-C-0R'
|
H
AcOH
RCHO + Et3$1H —_—
CHCI
3
PhCHO
50% ag. NaOH
+ ————————
TEBA
TsCH2C1

BoHg
—

RCH,OR'
THF

60-90%

Can J Chem (1974) 52 888

(RCHZ)ZO

J0C (1974) 39 2740

0

///f;jx\\‘ 60%
Ph Ts

JOC (1975) 40 266



SECTION 128 ETHERS AND EPOXIDES FROM ESTERS 209

®0O
Me ST, NaOH He O H
PhCHO >Ll< 77%
(~)-N,N-dimethylephedrinium H
: Ph
bromide

(R)-67% ee

JACS (1975) 97 1626

Section 125 Ethers and Epoxides from Alkyls, Methylenes and Aryls

No examples of the preparation of ethers and epoxides by replacement of
alkyl, methylene and aryl groups occur in the literature. For the con-
version 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

No additional examples



210 COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 3 SECTION 130

Section 129 Ethers and Epoxides_ from Ethers and Epoxides

OH
CH30H
66%
alumina ‘y

“ocH,

Tetr Lett (1975) 3597
C1 Cl

0 :: MgBr

S S—— 79%

Chem Lett (1975) 1051

Section 130 Ethers from Halides

BzC1
50% NaOH

o) Bu-0-Bz 92%
Bu4NGDHSO4
Bu-~OH

Tetr Lett (1975) 3251



SECTION 130 ETHERS FROM HALIDES 21

1) TIOEt
MeOCHZCHZOH ————— MeOCHZCHZOBZ 81%
2) BzBr, MeCN

Angew Int Ed (1975) 14 762

Q1 OMe
NaOMe

N 87%
HMPA, 90°
¢ cl

JOc (1976) 41 732

Br By
BuLi
. e 0
Br Li 25°

15%

JoC (1976) 41 1184



212 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 132

Section 131 Ethers from Hydrides

No additional exampies

Section 132  Ethers and Epoxides from Ketones

0 OCH
=~ 1) TSNHNH, 3

e e i o
2) MaBH,, MeOH
» 7~
Joc (1976) 41 1755

Me\ /SeMe
G e
o) 2) AgBF,. Mel Me Ph
. 3) K0-t-Bu, DMSO \ /
0
PCHO

Angew Int Ed (1975) 14 350, 700

77%

78%



SECTION 132

ETHERS AND EPOXIDES FROM KETONES 213

s 1) NaH, DMSO R |
Ph-!—CH CH " ::>Z::§x\\ 54%
23 2) PhCOCH Ve
Me
Synthesis (1976) 35
Ph,CO
50% aq. NaOH 0
+ —_— 4+ Ph 90¢
TEBA
TSCH2C] Ph Ts
Joc (1975) 40 266
0 0
I NaH
RICHBrC-5-t-Bu —_— s’ U-S-E;Bu
,ﬂ\\ 2: :1
. ] R R

Joc (1975) 40 3173



214 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 133

Me

1) BuLi
PhS-CH~SePh g ~35%

X

3) AgBF4, Mel

4) t-BuOK, DMSO

Tetr Lett (1975) 1617

0 S
— 0
1) Mg@ Q’}
S

2) CH,l
3) ©on

78%

Angew Int Ed (1976} 15 437

Section 133 Ethers and Epoxides from Nitriles

No additional examples



SECTION 134 ETHERS AND EPOXIDES FROM OLEFINS 215

Section 134 Ethers and Epoxides from Qlefins

.———’ CO3H
65%

JCS Perkin I (1976) 605

[P e
85% 0
—_——— + i —
150,
C-00H 50-90%
COOH /
0

Use of polymer supported peracids to epoxidize olefins.

JCS Chem Comm (1974) 1009

1
2 a 80%

A920

Tetr Lett (1976) 207



216 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 134

Ph Me 0
Ph Me
\\ // hv, 02 \\// \\ / .
C==( — P 80%
Ph// \\Me benzil PH Me
JACS (1976) 98 4193
ﬁ R
1) H,0
PhC-N=C=0 22
0
2) /—\
R! R

RI

JCS Chem Comm (1974} 711

0COMe B
i 0

Vs
Ij 1) Br,, Hy0 ) 1) N8BS )
2) MeCOOH 2)90me

JACS (1975) 97 3185

70%

LiTMpP
—_—r ~~~0Lt 55%
EtOCH2C1

Tetr Lett (1976) 3779



SECTION 135 EPOXIDES FROM MISCELLANEOUS COMPOUNDS
SPh
50% NaOH
MeCH=CHMe + PhSCH2C1 —_————
phase transfer Me e

Tetr Lett (1975) 4247

Review: "Metal Ketenides in the Catalytic Epoxidation of Olefins”

Chem and Ind (1975) 154

Section 135 Epoxides from Miscellaneous Compounds

No additional examples

217
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Chapter 10 PREPARATION
OF
HALIDES
AND SULFONATES

Section 136 Halides and Sulfonates from Acetylenes

CH H,CH
MoCT N /cz 3
CH3-CEC-CH2(:H3 —_— /Czc\ 38%
C1 (W}
JACS (1975) 97 1599
Section 137 Halides from Acid Halides
95°
PhCOC1 + SF4 —_— PhCF3 95%

Org React (1974) 211

218



SECTION 138

Section 138

HALIDES AND SULFONATES FROM ALCOHOLS 219

Halides and Sulfonates from Alcohols

Ph.P

3
gerany]-0H — geranyl-Cl 80%
1y,
MeLi, TsC}
_O_Y‘_ ~-
Licl, HMPA/EtZO
Org Synth (1974) 54 63, 68
PhCH,0H — PhCH,C1 88%
CCly
JCS Chem Comm (1975) 622
PC]3,DMF
n-BuQH —_— n-BuCl 87%
ZnCl2

Synthesis (1976) 398



220 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 138

,/’\\/"\«/A\1/’ PBry /’”\\//"\y/’\\I/’ 67%
4°C, 1-2 days
OH

Br

97% retention of configuration

Joc (1976) 41 1071

PPhZ C1

[ 0@

-+ 92%

CCy,
Joc (1975) 40 1669
i
0
QL'I:-COO-_-Bu
OH 0 Cl
1) (COCl)2 A
s — 48%
2) t-BuOOH CCly
JACS (1975) 97 2281
CHCT4
R-OH + PC15 e R-C1
CaC0y
R = 3° alkyl retention of configuration

Aust J Chem (1976) 29 133



SECTION 138 HALIDES AND SULFONATES FROM ALCOHOLS 221

HCY
NN s NN .
OH HMPA ()] 76%
Can J Chem (1975) 53 3620
phase transfer
n-Hexyl-OH + ag. H(l —m———r n-Hexyl Cl >90%

cat.

Synthesis (1974) 37

@0
[MezNCHBr] Br

/\/\/\F . /\/\/\|{
MeCN

OH Br

~80% yield
n75% ee (retention)

JCS Perkin 1 (1976) 754

Et NSF
Bz0H —————— BzF 100%

CH2012

OH F
></ Et,NSF, ></
23 88%

diglyme

JOC (1975) 40 574



222 COMPENDIUM OF ORGANIC SYNTHETIC METHODS YOL 3 SECTION 139

85° g
C6F5CH20H + SF4 R i C6F50H2F 80%

Org React (1974) 21 1
ROH + SeF4 —— RF 40-90%

*JACS (1974) 96 925

OH OSOZMe
®
MeSOZNMeEtZFSO3

98%

JACS {1975) 97 2566

Section 139 Halides and Sulfonates from Aldehydes

PRCHO + SF, —160° PRCHF 81%

Org React (1974) 21 1

Section 140 Halides and Sulfonates from Alkyls

No additional examples

Far the conversion RH-RHal see Section 146 (Halides from Hydrides)



SECTION 144 HALIDES FROM ETHERS 223
Section 141 Halides and Sulfonates from Amides
No additional examples
Section 142 Halides from Amines
Br
NH» -~
| ~ CuzBrz/HBr = | 70-90%
N> H,0, NaNo,, N
10-15°
Synthesis (1974) 292
Section 143 Halides and Sulfonates from Esters
No additional examples
Section 144 Halides from Ethers
0 Br Br
e  /\ A PhafBry | | 851
"C-—C H--‘C__C‘~H
alkyl alkyl
alkyl alkyl

Joc (1976) 41 3279
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Section 145 Halides from Halides and Sulfonates

phase-transfer catalyst
RX + KF RF good yield
120-160°

Synthesis {1974) 428

@
resin-NMe3 F

g;C16H33Br F

n-Cyghaz

Synthesis (1976) 472

?HZOMS ?HzF
C=0 C=0

\0

S
“
[4]

oWt

W 1) Li, Ph, /KB\\&
//:>K< 2) FCI0,

SECTION 145

7%

Helv Chim Acta (1976) 59 1027

CH CH
3 kel 3
Hex-CHOMs - Hex-CHC1
phase-transfer catalyst
(R) (s)
89% ee

Synthesis (1975) 430

74%



SECTION 145

R-C1

R = 1° alkyl

HALIDES FROM HALIDES AND SULFONATES

(P~

Me

R-Br
NaBr, EtBr

Bull Chem Soc Japan (1976) 49 1989

PPh38r2

n-CiHyg0THP  ——=—5——  n-C, H,Br

CH

o7

t-BuCl  + FeC13

16 33
Synth Comm (1976) 6 21

3 CHs
MgBr2
e
s Br
Angew Int Ed (1975) 14 824
v 19— 4l

Tetr Lett (1974) 2691

225

80%

87%

83%

95%



226 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 145

0Ts I
Et,0
N - 80%

MgI2

Bull Soc Chim France (1976) 169

Me CEL Nal, CS Me CEL
2 e, Zf 96%
C1 ZnC]2 I
JCS Perkin I (1976) 416
e O
0 0 = hv
—_— 56%
NO, benzene @
Br Br
JOC (1976) 41 24
1) BuLi
PhSQ,CH,CH,,0H —————— PhS0,CHCH,0H : ~100%
272 2) Hexyl Br 2| 2

Hex

Bull Soc Chim France (1976) 519



SECTION 146 HALIDES FROM HYDRIDES 227

CHZPh
(\‘ 1) Buli, THF-hexane
- S0 65%
n-C2  2) PheH,CI N2
I
N!e Me

Joc (1975) 40 1342

1) LDA, THF-Et20-110°
HCBr3 — BuCBlr'3 90%

2} Bul

Bull Soc Chim France (1975) 1797

Section 146 Halides from Hydrides

50%

JACS (1976) 98 3036



228 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 146

Fz/HE
————————— perfluoro 3.5%
JACS {1975} 97 513
0
c1
FSO C1
70%
Synthesis (1976) 33
F
XeF
2 71%
CH2C12
OMe OMe
1 :1:8
m:p

J0C (1975) 40 807



SECTION 146

Qe

NMe

CF

HALIDES FROM HYDRIDES 229

(T

F
Experientia (1976) 15 417

Br

Org Synth (1976) 55 20

Br

_———E’Z—__y ‘O 70%
(Me0) ;0 O

Synthesis (1976) 621



230 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 146

OH OH

T10Ac, 12 509

R HOAc

R = H, alkyl, aryl
JCS Perkin I (1976) 1161

1
(Me—<(:)>——)2—nococF3 2 . CH3—@-—I 86%
HCC)

3
J0C (1975) 2351
CH3 CH3 ,
1) TIOCOCF3); 80%
2) KI
CH CHy

Org Synth (1976) 55 70

Electrogenerated
—» Ph-1 91%
Iodine (1)

JACS (1976) 98 1515




SECTION 148 HALIDES AND SULFONATES FROM NITRILES
T](OCOCF3)2
T1(OC0CF3)3 1) AcONO2
53, —_—
2) 12
OMe OMe

JOC (1975) 40 3441

Section 147 Halides from Ketones

R-C-R' +  Sef — RCFZR'

JACS (1974) 96 925

Br\\ //Br

0
e @
(EtD) P-CBr,Li

Synthesis (1976) 197

Section 148 Halides and Sulfonates from Nitriles

No examples

OMe

231

98%

60-90%

67%



232 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 149

Section 149 Halides from Olefins

For allylic halogenation see Section 146 (Halides from Hydrides)
For halocyclopropanations see Section 74 (Alkyls from QOlefins)

Ph Ph H
N/ ref, i
C=( —t Ph-C—C- CHy 95%
7\ CF ,COOH |
Ph CH, F F

JOC (1976) 41 4002

MoCl .-Cl
O e (O
AY

S

C1
JACS (1975) 97 1599

I Ms O/ ,’,

—_— 58%

AgOMs MsO

Steroids (1975) 25 619



SECTION 149 HALIDES FROM OLEFINS

1) LiA]HA,
/\/\/
- 2) Brz

ZY‘C]a /\/\/\Bl"

J Organometal Chem (1976) 122 C25

Bra NN
CpZr(H)CT + SN — Br

JACS (1974) 96 8115

Tt
Me-CH
\B IZ’ CH30H
EEEE—— CH3CHCH2CH3
* NaOCH, |
I
? R config., 84% ee
JACS (1976) 98 1290
1) BZHG’ THF
H,C=CH(CH,) ,CO0Me - 1-CH,(CH, ) ,CO0Me
2 2’8 2v2’9
2) Iz, NaOCH3

Synthesis (1976) 114

233

92%

96%

49%

68%
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Section 150 Halides from Miscellaneous Compounds

n-C,H n-CqH
9719 Brz T 19
Me—T-SeR —_— Me—T—Br 84%
H H

Tetr Lett (1976) 2647

MeZC-—CHCOOH CF30F MeZC-—CHCOOH

IR | 944

SH NH2 liquid HF F NHZ

Joc (1976) 41 3107

Review: "Advances in the Synthesis and Investigation of Organo-
fluorine Compounds”

Russ Chem Rev (1975) 44 339

Review: "Some Recent Developments in Qrganic Chlorine Chemistry"

Chem and Ind (1975) 249
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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 Carboxylic Acids

No additional examples

Section 153  Hydrides from Alcohols and Phenols

This section 1ists examples of the hydrogenolysis of alcohols and phenols,
ROH > RH

235



236 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 153

Me Me

OH
H H 83%

(Ph4P),Pt(COCF4),

Doklady Chem (1974) 219 888

0 OH 0
I red P |}
Ph-C-CH-Ph ~ ————r Ph~C-CH,Ph 90%
I
2

Synthesis (1975) 161

1) PhCONMez,

cocl, Bu S
H
HO 2) H,S, Q H
pyridine C—Ph
fi 654
JCS Perkin 1 (1975) 1574
CH, CH3
1) Na, NH,/THF
Ph-C-OH Ph-C-H 959%
| 2) NH,Cl |
CH, CHs

JoC (1975) 40 3151



SECTION 153 HYDRIDES FROM ALCOHOLS AND PHENOLS 237

’ 1 BF3
Ph | I Ph 86%
OH 1-NapPhMeSiH i
Tetr Lett (1976) 2955
Ph Ph
Ph.P-1
\— — 3 ez \ﬁ 45%
CH,,OH CHy
Chem Ber (1976} 109 1586
LiATH
4 65%
TiCl
HO 4

Chem Pharm Bull {1976) 24 825

CuCl 1;>”R H,
n-Cghy,0H + RNCNR ———s  n-CgH,;-0-C 2 . octane 90%
nwr  Pd/C

Chem Ber {1974} 107 1353
Chem Ber (1974) 107 907



238 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 154

e o
PhOH ~——— PhOSO, NHR,Ph

2
1) KOH
PhH 94%
2) Rani
JCS Perkin I (1975) 169
OH H
MeO Me0
1) 5-chloro-1-
phenyltetrazole
—— ~50%
2) Hy, Pd/C
N-CHO N-CHO
o
0= 0

Rec Trav Chim (1976} 95 43

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 239

Section 155 Hydrides from Alkyls, Methylenes and Aryls

No additional examples

Section 156 Hydrides from Amides

No additional examples

Sectijon 157  Hydrides from Amines

This section lists examples of the conversion RNH2+-RH

ArCHZNHZ

+
2) NaBH4

———————r Av‘CH3 50%

3) 200°

Ph

Tetr Lett (1976) 2689



240 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 158

NH2

1) NaNO,, H®
©© 2) HgBr, -

3) HMPA, powdered glass

Joc (1974) 39 1317

NaBH4
—_— C10H22 91%

HMPA

———

C g2 NH; Cighp TS,

Joc (1975) 40 2018

Section 158 Hydrides from Esters

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

0 0
C02R A}ZO3
I(CH2)6002Et . 80-90%
K2C03, butanone, rfx
R = H, Me, Et

Tetr Lett (1976) 2707



SECTION 159

0

I

CH3(CH2) CHCCH

6 3

COOEt

CHy
COOEt

Co

Section 159

—_———

HYDRIDES FROM ETHERS 241
OH
@ O
" CH,(CH,) .CH QCH 97%
—— 3
o-xylene 32l 2
0
same conditions 98%
CH3

Synth Comm (1975) 5 341

OAc

hv 0
>60%
HMPA, H,0 0

JCS Chem Comm (1975) 439

Hydrides from Ethers

No additional examplies



242 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3. SECTION 160

Section 160 Hydrides from Halides and Sulfonates

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

2VC12 96%
H O/THF

Synthesis (1976) 807

R-

e~

~80%

I—-ﬂ-——(‘)
n
O

1) CH MgBr
R-CC1,-C00 —-{:
Cl

R'X 1
R-c-coo-4< ~80%
R = alkyl I

R' = alkyl, acyl!

Synthesis (1975) 533

Bu35nC1 (0.1 equiv)

Ph(CH. ) .Br PRCH,CH.,CH
2’3 NaBi,, ho 2

3 88%

JOC (1975) 40 2554



SECTION 160 HYDRIDES FROM HALIDES AND SULFONATES 243

Ph CH,Br PhCOCH3 90%

JoC {1975) 40 1966

¢l 1) Li-NH,
. —_— n65%

Me0 Me

JoC (1975) 40 2238

A1C13

+ Et3SiH —_— 7%

JoCc (1976) 41 1393

,//‘\\//’\\V//“\\r/’ (n-Cp),TiCT /Mg
874

Br H

JOC (1975) 40 3159



244 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3
0 [DFe(C0),] =0
H D
H
Br

PhCHZBr + K {s-Bu).BH

3

8r

RC(Br),R' +  Zn(Cu)

Cul

THF
0,0

Tetr Lett (1975) 2257

—_— PhCH3

JCS Chem Comm (1974) 762

BQ\ //Bu
©
5 ° @

H
_—
X

JACS (1975) 97 2558

D D

| \
R—T-R' + R-?-R'

Br D
60% 20%

J0C (1974) 39 2300

SECTION 160

60%

<90%

81%



SECTION 160 HYDRIDES FROM HALIDES AND SULFONATES 245

c1
c1 1) BuLi, -100° [::::]’/\‘
88%
2) H,0

Br
Joc (1976) 41 1184, 1187
t-Buli
PhCC1=CH2 ———r PhCH=CH-t-Bu 71%
Et,0
Tetr Lett (1975) 2935
X i-PrigCl H
—_—————
or 1% MnC12 or
Ar-X Ar-H
J Organometal Chem (1976) 113 107
1
THF
+  NaH —— 87%
rfx
OMe OMe

JOC (1974} 39 1425



246 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 162
0Ts

LiEt3BH
—_— 80%

THF

JOC (1976) 41 3064

Na(Hg) s MeOH

Na PO 8%
a
coMe NP0 o
s0,Ph
Tetr Lett {1976) 3477
H 0Ts
e M
\/ A
¢ Nal/zn
—_— 95%
(o)1 (CHp)y

Tetr Lett (1976) 3325

Section 161 Hydrides from Hydrides

No additional examples



SECTION 165 HYDRIDES FROM MISCELLANEGUS COMPOUNDS 247

Section 162 Hydrides from Ketones

No additional examples

For the conversion RZCO > RZCH2 or RZCHR' see Section 72 (Alkyls and
Methylenes from Ketones)

Section 163 Hydrides from Nitriles

No additional examples

Section 164 Hydrides from Qlefins

No additional examples

Section 165 Hydrides from Miscellaneous Compounds

No additional examples



Compendium of Organic Synthetic Methods, Volume 3
Edited by Louis S. Hegedus, Leroy Wade
Copyright © 1977 by John Wiley & Sons, Inc.

Chapter 12 PREPARATION
OF
KETONES

Section 166  Ketones from Acetylenes

i
C=C
CH3 Oy CH.,CCH
1) BH 2-13
0/
©
2) Hy0,, P OH
JACS (1975) 97 5249
1) LiC=CH
RB ———— RCOMe 70-90%
2} HC
3) NaOH, H,0,

JACS (1975) 97 5017
Tetr Lett {1975} 3327 {more functional-
ized alkynes}

248



SECTION 167 KETONES FROM CARBOXYLIC ACIDS AND ACID HALIDES 249

0
1) TFA, NaOCOCF, 72

v35%

HC=C-CH,
| 2)  HO
CHA0S0,CF

Org Synth (1974) 54 84

PhCH,0C=CH a8 [:::::]::::>:::o 75%

Tetr Lett (1975) 3275

0 OMe
I CH,OH |
Ph-CsC-C—CH3 —_— Ph-C-CHZCOCH3 86%
NaCN
OMe

JOoC (1976) 41 3765

Section 167  Ketones from Carboxylic Acids and Acid Halides

60%

2
COOH 3) H30O 0

Tetr Lett (1975) 4611
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1) LDA NaHCO

) MeSSMe Co0H
COOH

JACS (1975) 97 3528

H2C=CHCMe2COMe

y
Et,0
CH2=CHCM62C00H
Mel i
80% THF/20% EtZO

Me2C=CHCHZCOMe

Tetr Lett (1975) 3179

Et20
EtCOzLi + PhLi — s EtCOPh
rfx 24 hrs.

Joc (1975) 40 1770

CH, CH, COOH 0

i/

Br Buli
——————

-100°

JOoC (1975) 40 2394

SECTION 167

44%

55%

50%

82%

76%



SECTION 167 KETONES FROM CARBOXYLIC ACIDS AND ACID HALIDES

251

(t-BuOCuBu-t)Li
0-C,4HCO(CH,) ,C0CT

n-CoHgCO(CH,) ,C0-£-Bu 73%

Org React (1975) 22 253

No

0
COO0Me
1) NaH / 0
C0,Me

\ 2 d
\ 0
Me\
2y I\
) [;;3\‘C0C1

i

JOC (1974) 39 3241

C) H202
BCN + PhCOCT —m» ———=
3

NaOH

0
JCS Perkin I (1975) 129, 142

0
[l
C
e 7\
Ph4BLi + PhCOC1 —— Ph Ph

80%
JCS Chem Comm (1975) 138



252 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VoL 3 SECTION 167

0
THF/Hexane ,,”\\

L1'BBZBu3 +  PhCOCY ——— B> Ph 88%

JOC (1975) 40 1676

0 0

I
+ CH.,(CH.) .CCH,CH,CHO
2) H,0, oxalic acid S
CH3(CH2)5COC1 82%

Joc (1976) 41 560

0
LI
1} Mnl
n-Hept-MgBr —_2 ﬂ-Hept’// \\\EfBu 80%
2) t-BuCOC}
Tetr Lett (1976) 3155
0 0
H PhS[Me3C]CuLi i
Ph-C-C1 -+ Me3C-C-Ph 85%
THF
Org Synth (1976) 55 122
L3RhH(CO)
CH,=CH, +  PhCOCT —_—— PhCOEt 50-80%

JACS {1974) 96 4721



SECTION 167 KETONES FROM CARBOXYLIC ACIDS AND ACID HALIDES 253

Buli + RhC](CO)(PPh3)2 + PhCOC1 ——— PhCOBu 90%

JACS (1975) 97 5448

SMe,
1) BuLi, THF l
(MeC0) ,C=SMe, ~———————  PhCOCH,COCCOMe 55%
2) PhCOC

JCS Chem Comm (1975) 289

S,
A 1} i-PrigX
//’ 2) hydrolysis quant.

PhCOOH
Gazz Chim Ital (1975) 105 907

0

I
Ph-C-Br 0

Pd(PPh,), I]
+ —_— Ph-C-Et 86%
HMPA

EtzHg

Chem Lett (1975) 951

CrC]3-5 DMSO
PhCOC1 + PhH

PhCOPh 80%

J Gen Chem USSR (1974) 44 2316
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Section 168 Ketones from Alcohols and Phenols

Ho OH
N/
c

PN

Ph Ph

OH

OH

R?HR' + NaZCr207
OH

c 0
- /JL\
HMPT

Ph Ph

Synthesis (1976} 394

CSHSNHCrO3C]

(pyridinium chlorochromate)

~>

Tetr Lett (1975) 2647

Cr03

—_—
resin

JACS (1976) 98 6737

0
oMSo H
———————r RCR'
conc. H2304

Joc (1974) 39 3304

SECTION 168

100%

97%

77%

80-90%



SECTION 168 KETONES FROM ALCOHOLS AND PHENOLS 255

1) EtSn0CH,

OH
| 2} Br2
Ph—CHCH3 PhCOCH3 78%
3) Na,S,04, KOH
Chem Lett (1975) 145
OH Q
1) EtMgBr
80%
2) NCS, t-BuOLi
Chem Lett (1975) 691
OH 0
Na0C1
89%
tetrabutylammonium
bisulfate

Tetr Lett (1976) 1641

H 0
DMSO '
L. 65
EtSN

JOC (1976) 41 957



256 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 168

OH 0
DHSO 89%
TFAA
J0C (1976) 41 3329
0
OH 1 0
PhI(OCCF,), I
Ph-CH-Ph  ———3'2 . pp_c-ph 654
Synthesis (1975) 445
0
1) cocl,, /N
-~ 0 ~70%
HO
2) EtgN, DMSO
JCS Perkin 1 (1975) 1614
OH g
N
0 N 77%
MCPBA

JOC (1975) 40 1860



SECTION 168 KETONES FROM ALCOHOLS AND PHENOLS 257

OH 0

| MCPBA I
[::)»—CH-CHS —— [::>—-C-CH3 98
THF, HCI

Tetr Lett (1975) 4115

0
OSnBu3
NBS
- 85%
CC14
JACS (1976) 98 1629
0
0, I
RCH-R! _— RCR*
pyridine
0OH
20>‘|0
Tetr Lett (1974) 3059
OH 0
C]BCCHO
S 7%
A1203

Tetr Lett (1976) 3499



258 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 168

OH 0
1) TMSC

2} Ph3CBF4

_— 92%

3) H,0

JOC (1976) 41 1479

H\\C/,OH
N 1)
Me
Me CH2C12
Synthesis (1976) 609
OH 0
0
3 74%
Joc (1976) 41 889
00
OH
| ]

1) CH3-C-C-C1, pyridine

~ 84%
2) hv

Joc (1976) 41 3030



SECTION 168 KETONES FROM ALCOHOLS AND PHENOLS 259

CH

3 MeCN
———— PhCOCH 82%
Ph-CHOH Bu4NBF4 3
electrolysis
It i
Ph-C-OH L, S Ph-C-Et 82%
| conditions
t-Bu
JACS (1975) 97 4012
0. _Ph 0 Ph
Mno2
OH CHC1, OH
0
OH
Indian J Chem (1976) 146 143
Ph Ph
(Bu;Sn) ,08r, m 861
OH
OH  OH CH,C1, 0

Tetr Lett (1976) 4597



260 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 168

OH ?
CHZOH CHZOH
Brz/HMPT
T————— 93%
Synthesis (1976) 811
?SOZCF
éMe2
0 OH o 00
1N oTf ]
Ph-C-?-Ph Ph-C-C-Ph 97%
H
Tetr Lett (1975) 273
HO, CHBr2
BulLi, THF
— 70-90%
-78 to 0°

0

JACS (1974) 96 6510

00
1]
Me-C-C-0 0

6 6

Synth Comm (1976} 6 281



SECTION 169 KETONES FROM ALDEHYDES 261

0® 0

l hv [} o
R-C-R' + 02 — R-C-R! high yield

| Rose

H Bengal

JACS (1974) 96 585

RuHC](PPh3)3 1

R1 CH=CH-CH-R? — 33, R1CH.CH,C-R2 80-90%
X 2tH,
| 110 I
OH
Tetr Lett (1974) 4133
CuTf, PhH
Et,C-CH(SPh), - ELCOCH-SPh 887
| LDA
OH Et

JACS (1975) 97 4749

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

Section 163  Ketones from Aldehydes

1) BuLi 0
S, _Ph 2) CH CHICH,
>< 5 Ph ~95%
H 3) Hy0

Joc (1975) 40 231




262 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 169

NEt, ® 0
1) KON, Et,NH | H30 l
ArCH) ————%—»  Ar-C-CN Ar-C-CHAr! 50
2) Base |
3) Ar!CHX CHAY
Tetrahedron (1975) 31 1219
1) LDA 0
Ph-CHO OTMS i
! 2) E::l~8r ,//C
+ ———  Ph-CH — Ph 489
Me .S 10N on o 3)HC
4) NaOH
Synthesis (1975) 180
oPh
CuBr2
£ o ~50%
CHO PhNOZ, I
JCS Perkin 1 {1976) 2241
1) Me3SiCN, ZnI2
/”\ 2) LDA, PhCH,CH,Br CH,CH,Ph ar
Me CHO ] Me

|
3) H30 0

Synthesis (1976) 416



SECTION 171 KETONES FROM AMIDES 263

KHFe(CO)4

Me,C0 + PhCHO —_— MeCOCHZCH

2 Ph 70%

2

JCS Perkin I (1975) 1273

Section 170  Ketones from Alkyls and Methylenes

No additional examples

Section 171 Ketones from Amides

0 0
[
C-Ne,

1) Meli CHs
2) DMF
C1

Joc (1976) 41 3651

N(SOZPhNOZ)2 0

DMSO

_ 67%

NaHC03

Tetr Lett (1975) 3107



264 COMPENDIUM OF QRGANIC SYNTHETIC METHODS VOL 3
0
CHy
1) Meli C] CHO
2) DMF
0 0
{]
Chidte,
1) MeLi CHy
—_—
a1 2) Mel C CHy
0
1) MeLi
2) PhZCO CH3
¢ CPh,OH

JoC (1976) 41 3651

Section 172 Ketones from Amines

NH,

NaOC1

']
Bu4N

Q
HS0,

Tetr Lett (1976) 1641

SECTION 172

56%

81%

47%



SECTION 172 KETONES FROM AMINES 265

Jo

i
o\l .
NH, N
1) @ 1)GOH
CHO - ~40%
2) MCPBA 2) H30
JACS (1975) 97 6900
He MM, 0
1) acetone
2) MCPBA
-~ ~30%
3) Hy0
Aust J Chem (1975) 28 2547
Io| NH
NH
| 2 Ph-Se-C1 /u\
S _— 97%
gl W Ph Ph

Synth Comm (1976) 6 285



266

-

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

SECTION 173

LA (>< 1) LiktK,
3 cH NO CHM02 "2) homc.
17AmN02
18%
Joc (1976) 41 153
Q
Me /
Me
0,, hv
N —_ . 90%
N\ rose bengal N-CHO
Me r|4e
Synthesis {1976) 255
Section 173  Ketones from Esters
0 0
0 xylene
RCCHZC—OR +  DABCO —_— RCOCH3 v80%
rfx
Joc (1974) 39 2647
KH
MeCHZCOOEt —_— MeCHzCOCH(Me)COOEt 95%
THF
Synthesis (1975) 326



SECTION 174 KETONES FROM ETHERS AND EPOXIDES 267

Th02
BuCOZEt —— BuCOBu 80%
300°
Bull Soc Chim France (1974) 1455
ﬁ ﬁ R
Ve
RCHZC-OR' several steps R-C-Cft
g

JACS (1975) 97 439

Review: "Reaction of Organomagnesium Compounds with Thiocarbonyl Compounds"

Bull Soc Chim France (1975) 1438

Section 174  Ketones from Ethers and Epoxides

0CH

UF

0 86%

JACS (1976) 98 6717



268 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 175

Lil
Ar Me Ar Me 78%

Me  Me Me Me

Comptes Rendus € {1975) 280 791

Section 175 Ketones from Halides

Tetr Lett (1976) 3985

97%

_O 1) LDA, THF c a0
Me,C=N n-CoH,-CH,COCH 0%
2 2) n-Cg, €1 D=Lghy vt g

®
3) H30

Liebigs Ann Chem (1975) 719

Ph?HCOOH + In +  MeCN —— MeCOCHzPh <80%
Br

J Organometal Chem (1974) 81 139
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1) DMF

Br,
MeQ - PhCH,,COCH 1%
e Ni + Phl — % 2 3 91%
N 2 2) H

JACS (1974) 96 3250

RTH-ﬁ—R
R = 3° OH 0
€0 R=1° .
RMgX + 1 eq. HMPA R,CHCOR 30-50%
30 atm
R :\;:\\\\‘ Mixtures

Tetr Lett (1974) 3377

1) THF
n-C.H,.Br +  Na,Fe(C0), + CH,CH, ———— n-C.H,,COEt 5%
511 2 4 22 ) hone 511

JACS (1975) 97 6863

hv
ArX + KCH,COMe —— ArCH,COMe (Syp1 mechanism)
2 NH3(]) 2 RN

Chem Pharm Bull (1975} 23 2621
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Et

1) Et.8
MgBr 3 699
©/ 2) MeCOCT

COMe

Tetr Lett (1975) 4239

Review: "Disodium Tetracarbonylferrate - A Transition Metal Analog of a
Grignard Reagent"

Accts Chem Res (1975) 8 342

I
(]
SMe
/f‘-// [} CZ//
4] + Li CH Py 66%
0
s-Me  2) Hgd
1 [
Tetr Lett (1975) 2767
OMe
o’ .
CuLi OMe
2 P
Ph-CH,Br —_— —_— PhCH,COCH 72%
2 PhCH,” 2773

JACS (1975) 97 3822



SECTION 175 KETONES FROM HALIDES 27N

1) KH
MeSCH,SOMe +  Br(CH,).Br 76%
2 2E N E N,

Tetr Lett (1974) 3653

1 1
R R 0
Br //
1) Buli 2
B G— r4 30-40%
Br 2) 0
RZ Lo
PRt

Tetr Lett (1974) 3295
Angew Int Ed (1974) 13 277

Br Br 0
1) BuLi, THF, -90° ™ /
90%
2) Ph,CO Ph
3) 1@ Ph
Chem Ber (1975) 108 2368
0
[(-) HC1 )
n-CgHijal  +  MeSCHSMe  —— ———=  CcHy5C0CGH 5 629

Synthesis {(1974) 117
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5 0
CH,=C-CH,-S U NM 1) LoA CH !CH CH,Ph 98
=C- -S-C-NMe —_— ey - 9
272 2 2) PheH,Br 3 rrere
OMe
3) hydrolysis
Tetr Lett (1975) 4027
sg M Me
1) NaOH, Mel Me  ~tWMe2  ngs
NC-CH,SCNMe, —— /,c\\ —_— €=0 68%
2) NaOH, Amy} Br At N Aﬁ/
Tetr Lett (1976) 2967
Sie
1) BuLi 2
(MeC0) ,C=SMe,  ————e———r PhCH,,CH,COCCOMe 73%
2) PhCH,Br

JCS Chem Comm (1975) 289

Related methods: Ketones from Ketones (Section 177), Aldehydes from Halides
(Section 55)

Section 176  Ketones from Hydrides

This section lists examples of the replacement of hydrogen by ketonic
groups, RH- RCOR'. For the oxidation of methylenes R2CH2 > R2C0 see
Section 170 (Ketones from Alkyls and Methylenes}



SECTION 177 KETONES FROM KETONES 273

0

[ COCH
H,N-C-NHCOCH
2 3 51%

polyphosphoric acid

0Me OMe

Chem and Ind (1976) 1069

Review: "Friedel Crafts Acylation"

Chem and Ind (1974) 727

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 reductive alkylations of enones
are Tisted in Section 74 (Alkyls from Olefins).

/J:::::j::fi:y/jk t-BuOK .ifI:::::[i%EEI/A\ -
—_—— ) DO
> -70° &

Tetrahedron (1974) 30 3263

RX, NaOH
PhCHZCOMe —_——— PhCHRCOMe high yields
phase transfer
catalyst

Tetr Lett (1975) 3757
JCS Chem Comm (1975) 393
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NahH, 90%

Synthesis (1974) 201

0 0 0 0
- 1) Bul ol
Ph5-CH-C-CH, —_— PhSCHZC—CHZBu 78%
o 0O 2) Hy0

JoC (1974) 39 732

QTMS
THF CH.Ph
2 63%
+ PhCH,Br b
PhCH,NHe F

JACS (1975) 97 3257

0
Ag,.0
_.,g______., W o
¥

/\/W
Coll Czech (1976) 41 746



SECTION 177

5711

CMe=CH

KETONES FROM KETONES

CcH
1) LDA, HMPA

e ey

2) Nel

Synth Comm (1975) 5 435

1) K-Selectride, THF

2) Mel, -78°
CMe=CH2

JoC (1975) 40 146

JACS (1975) 97 1619

1) LDA, THF

—_—

2) Mel

Tetr Lett (1974) 3955

275

74%

98%

93%
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Br O OH

0 0
™ . £ 82%
4

COOEt

Rec Trav Chim (1974) 93 153

THF
+ "————j:“’ | 91%
oLj 25 ~% SiMe,

SiMes

JACS (1974) 96 3684

Me
1 H30@
+ | —— | 90%
v t-Bu0,C Me HOOC 0

Li0

JACS (1974) 96 6524



SECTION 177 KETONES FROM KETONES 277

0
8
NaNH,/ r
+ + —_— 88%
NH3 — |
z — =

JACS (1974) 96 7573

0 0 :>-0Et
HOAc

JCS Perkin I (1976) 540

0 0 oo 0
\/ BzC1 AN
HC-CHy~C-CH, — H-C-CH,-C-CHy
50,Ph S0,Ph
reduction, hydrolysis,
hydrolysis elimination
0 Bz
||
Bz-CH,-CH,-C-CH, —0
CH,

Bull Soc Chim France (1975) 1363
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NNHTs |
[l 25° NaHSO3 /,L\\
R-C-R' + NBS R R' 75-91%
MeOH/Acetone rfx
JOC (1974) 39 3504
NNMe,, 0
Me
-~
1) LDA
- 95%
2) Mel
t-8u 3) NaIO4 t-Bu
Tetr Lett (1976) 3
N/m\ 0
OMe
n-Pr
1) LDA «
- 73%
2) n-Prl
3) 03
(R) 87% ee

Angew Int Ed (1976) 15 549
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OH 0
1) BuLi (2 moles)

65%
2) N Br
3) 10 ®

Joc (1976) 41 439

ﬁOH 0
R-C-R' + (Ph3P)2 PdO2 ERm—— R-C-R' 74-98%
benzene

Tetr Lett (1974) 797

For th§ preparation of enamines from ketones see Section 356 (Amine -
Olefin

A 1,2-alkylative carbonyl transposition:

OH

0
: sPh 0
i\/uw . __y\ ‘A\/\/( 60-75%

also: 0 0

Ve

RCH,,CR' —_— RC-CH
\Ri

JACS (1975) 97 439
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0 0
OAc
1) />__ 0Ac, TsOH
2) anodic oxidation
l NaBH4
OH
0Ac
=0 KHSO,
—
A
~30% overall
Chem Lett (1976) 1319
0
t-BuOH
=0 65%
£-BulK

Br
Joc (1974) 39 573

@
J_/J‘ DG—SPh2 Jf' i

’ Li ‘Hl
H\\ [::><:5Ph

2) Acid

JACS (1975) 97 2218, 2224
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A SPh SPh .
Y = — -0 -

JACS (1976) 98 248

15;»\\¢5$~\\~
0 | TS)  HesC-co,Me

RS

CO,Me
70% {second step)

JOC (1976) 41 2918

0 0 0
PhS Me0
~ D 0
X -
Me0 PhS PhS
75%
Can be alkylated further, dehydrosulfenylated.

JACS (1976) 98 5017
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Br Br

MeZCuLl

—_— J 25%
PhH W

e\

Tetr Lett (1974) 2591

0 0 0
I Nat 0
CH3CH2CCH2CH2CCH-P(0M6)2 ———BEE—» l 68%

CHZCH=CHEt Et

Synth Comm (1975) 5 1

Review: "The Thermal Cyclization of Unsaturated Carbonyl Compounds"

Synthesis (1975) 1

+ S — 85%

Ph
0 Ph

Chem Ber (1975) 108 2368
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Et
C-Bu Et u
fl § @ 0
91%
Comptes Rendus C (1975) 280 309
OSiMe3

400°
99%

|
2

Widely varying yields with other ring sizes.

Joc (1975) 40 858

/\ |0| P
H,S0 NaHCO
C-Me 274, D\ s,
/ 0 o0

Me ® OH

45%

Tetr Lett (1975) 1531

i |°

I Me,Al/Ni(acac),
PhC PhC(CH2)3Me 55%
EtZO

Aust J Chem (1975) 28 821
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0 0 0 0
” H i 1) CHZBrz “ “ .
CH3C—CH-C-CH2L1 ) CHZ(CHZCCH2CCH3)2 9%
| 2) H30
Na
Joc (1976) 41 2772
Ag,0
2 ______Z______* 61%
DMSO
0TMS 0 0
JACS (1975) 97 649
0 0
1) LDA, THF I Il
2 PhCOCH3 —_— Ph—C—CHZCHZ-C-Ph 83%
2) CuC]Z, DMF

JACS (1975) 97 2912

Review: "Inversion of Carbonyl Reactivity"

Chem and Ind (1974) 687

Review: "The Use of Kinetically Generated Unstable Enolate Ions in the
Regiospecific Formation of Carbon-Carbon Bonds"

Pure and Appl Chem (1975) 43 553

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

0
Ph CN 1) Me,SiCl |
>< _— 0%
Me H 2) Br'2 Ph Me
3) AgZO

JOC (1974) 39 2799
Tetr Lett (1974) 3029

° 0
H CN 00 CN
N/ 1) LDA N/ 1) sncl,
C ey C _l 82%
/ N\ 2) 0, v g 2) NaOH, Me Bz
Me Bz e z
H,0
JoC (1975) 40 267
1) In
»—CHBrCOOH +  PhCN >— CH,COPh 74%
2) Hy ® 2
J Organometal Chem (1974) 81 139
LDA H,0®
t-BuCN + i-BuBr ——— ————  t-BuCOCHMe 73%
EtLi

i-Bu

Comptes Rendus (1975) 280 889
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Mg
1-(CH,) ,CMe, CN —_— 0 79%
27372
Et20
J Organometal Chem (1975) 87 25
Me3A1
PhCN —_— PhCOMe 80%
Ni(acac)2

Aust J Chem (1974) 27 2577

Section 179  Ketones from Qlefins

0
1) Hgs0y, H,0 I
RCH=CHR 5 RCCH,R 30-70%
2) Oon
Joc (1974) 39 3445
0
A 1) Hg(NO5),
2) NaBH, 80%
—————— ——
T 3) Cro, T
COOEt COOEt

Joc (1974) 39 2674



SECTION 179

ArSOZN +

KETONES FROM OLEFINS 287

Na,Cr,0
2°"2% M{ 82%
H®

Hg(OAc)2 0

JoC (1975) 40 3577

PdC12, CuCl

—_—

0
DMF, 02

68%

Tetr Lett (1976) 2975

@
g

JCS Perkin I (1974) 2169

CH.CoC

CDZZF(H)Cl + ,/‘\~/’2:~/"\v” o ,/f\\,/N\V//\\v,/N\Tr/
0

80%
JACS (1974) 96 8115
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O

OH

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

( OMe
‘ CuLi
- 2

SECTION 179

oy

1) BH, [:::]:)~ TFAA
2) Ocn BCN NaOH,

100%

JACS (1975) 97 3822

JCS Perkin 1 (1975) 129

50%
2) Oon

JCS Chem Comm (1976) 209, 210

Pd(0Ac),(PPh,)
+ Pnl 2 3’2

Ph \\y/,,\\“’/, 76%
Joc (1976) 41

2
Joc (1976} 4T 273
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See also section 134 (Ethers and Epoxides from Olefins) and Section 174
(Ketones from Ethers and Epoxides) :

Section 180 Ketones from Miscellaneous Compounds

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

Me
Br 0SiMe 0
1) [Ni(dppp),Cl,] I
+ 5 PhCH,C~CH,y 75%
2) HBO
PhMgBr
Chem Lett (1976} 1239
0
(boy) co, -78° I
NiEt,(bpy) ~— —————r c 100%
2 THF et et
Chem Lett (1976) 1217
OH o
0 NaOCH
+ 3
—_— 529
s o  EtOH
]
3 CH,,CH,CCH
CH,,-SCNEL,, 273

Helv Chim Acta (1976) 59 522



290 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 180

1-Bu-N=C Bu
+ t-Bu-N=C
BuL i Li
BC1
2
1) electrophile Bu
Bu + L—Bu—N=C\
} 2) H,0,, NaOH
0 272 B
63 2
Bull Chem Soc Japan (1975) 48 3682
0
1) H,80, I
Et3B + PhC=CH2 —————— C 95%
2) H,0,, NaOH AN
N Ph CH,Et
3 2
Tetr Lett (1975) 2195
NO2 0
VCl,, HCI I
PhCHZCHCH3 —————> PhCHZCCH3 65%
DMF/H20

Tetr Lett (1976) 2533
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. 1) Meo @
R?HR ,,lL\ 65-88%
Mo, 2) o, ™ R
3) MeZS

Joc (1974) 39 259

Section 180A Protection of Ketones

This section covers ketals, thioketals, and hydrazones. See also Section 363
(Ether-Ether) for ketals and Section 367 (Ether-Olefin) for enol ethers.

Some of the methods in Section 60A (Protection of Aldehydes) are also appli-
cable to ketones.

0\ ,0
0 [ X,J A
’/Jl\\ 0>x<o 0 0
Ph _— /;7<\ 749
TsOH Ph

JCS Chem Comm (1975) 432

OEt

7 OEt

montmorillonite

Bull Soc Chim France (1975) 2558

\ M s,01,, si0,
HoN oty —2E 2 RN C-CHy 1003
H,0, CH,CI

2 272
Synthesis (1976) 678
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o
=
@
el
[en}

\\V//l\\J/, benzene
Q’

Tetr Lett (1975) 3775

e
\

o
o

R 0 B
\czo Brat{CHpoH) \C/ _:>< r
7N\
/ TsOH, benzene, rfx R’ 0 B

Zn/Ag
>90%
Tetr Lett (1976) 4577

SECTION 180A
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MeS. ~ SMe

MeS-TMS

—_— 90%

No acid catalyst reguired.

JACS (1975) 97 3229

Rl
\c/ T1(NO,) |0|
57 s 733 c 73-99%
\ |/ R/ \R,

R,R' = H, alkyl, aryl, cyclic
Chem Pharm Bull (1976) 24 1115

NNMe2 Q
Cu(OAc)2

—_— 96%

HZO/THF

Tetr Lett (1976) 3667

NNMe,, 0

Me Me Me Me
NaIO4

. SE—— 100%

Tetr Lett (1976) 3
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NNHTs 0

MoOC]3
or WF6 74%

Synthesis (1976) 808, 809

NNHTs

Na,0
é Nag0y 121

Synthesis (1976) 611

)i Ticl,
S E— ~90%
a NaOAc/HOAc 4

N
I
NHTs
Chem and Ind (1975) 87
NNHTs
acetone/H20
-t ., 83%
BF3-Et20

Synthesis (1976) 456
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NNHTs
Me260 N 759
A, sealed tube
Joc (1975) 40 3302
NO,,
N-NH ?
Ti(III)
N02 —_— 98%
H20

JOC (1975) 40 1502
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Chapter 13 PREPARATION
OF
NITRILES

Section 181 Nitriles from Acetylenes

No additional examples

Section 182 Nitriles from Carboxylic Acids and Acid Halides

(CF4£0),0
BUCH,CO0H —————  BuC=N 60%
NaNO,

JOC USSR (1975} 11 653

Section 183 Nitriles from Alcohols

NaCN
HO CHZOH ———— HO CHZCN 67%
DMF, 110°C

Joc (1976) 4) 2502

Section 184 Nitriles from Aldehydes

+
Ph Me-C:NEt "BF, P

— \ ., 56%
NOH "

Synthesis {1975) 401
296
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PhOSOC1

/ A\ ———— R-C=N 92%
Et.N
CH=NOH 3

Synthesis (1975) 502

+
Ph Me N=CH-SMe 1~ Ph

2
p— — n%
I./ ==NOH or 02

Synth Comm (1975) 5 299
+ -
Ph Me,SC1 C1 Ph

\__ —_— A 89%
C==NOH

CN

~

Synth Comm (1975} 5 423

+

1) H

CgHy3CHO + HoNO NO, ————— Cghy5CN 91%
2) “OH

No,,

JOoC (1975) 40 126

OH
(CF3502)20
-~ Ph-~C=N 90%

Ph H

Tetr Lett (1976) 603

1) TsOH
—_— (] CN 81%
2) A

CH=NOH Z Chem (1976) 16 17
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OH OH
OCH3 NH,050,H OCH,
————— 89%
HZO
HO CN
Helv Chim Acta (1976) 59 2786
HZO
RCHO + NH,0580,H ——— RCN 60-90%
2 3 650
Tetr Lett (1974) 3187
+ _ rfx
MeCH=NOH + Me,N=CC1 C1 ————+ RC=N 82-97%
2 2
CHC]3
2-4 hr
Synthesis (1974) 563
NaCN
Ph-CHO  ——r PhCH=NTs ———— PhC:zN 77%
HMPA
Tetr Lett (1976) 1781
pece
RCHO = RCH=NOH ———— RCN 55-92%
CuC]2 (44 cases)
Et3N
Chem Ber (1974) 107 1221
Wt
RCH=NOH + R'C(OEt)3 -~  RCN >90%

JOoC (1974) 39 3424



SECTION 187 NITRILES FROM AMINES

1) Li, EtZNH, HMPT

Et, CH-CH=NNMe » Et,CH-CN
2 2 2) H0 2
Synthesis (1976) 237 and 238
Ph
N
Ar-CHO + | ——— Ar=CN
Ph o 28

Tetr Lett (1976) 2691

Section 185 Nitriles from Alkyls, Methylenes and Aryls

No additional examples

Section 186 Nitriles from Amides

RCONH2
Po]ymer-PCl2 ————+ RCN

JACS (1974) 96 6469

PhoP(0TF),
PRCONH, ~——————r PhCN

Tetr Lett (1975) 277

Section 187 Nitriles from Amines

PnhSe0C1

—— PhCN

PhCHZNH2

Synth Comm (1976) 6 285

299

1%

n80-90%

70%

85%



300 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 190

Section 188 Nitriles from Esters

DA e = o
0

Aust J Chem (1975) 28 1097; 2499

Section 189 Nitriles from Ethers and Epoxides

No additional examples

Sectign 190 Nitriles from Halides

r + _ CN
NR4 CN
——————)
MeCN
Synthesis (1975) 605
Polystyrene
n-C8H17Br
——————  n-C H,,CN
aq NaCN 817
+
CHZNMezBu
c1- JACS (1975) 97 5956
CH2C12

+
Br(CH2)4Br + Et4N cN  ———— NC-(CH2)4CN
Synthesis (1975) 605

) KCN (CH. )
Br ——————— CH,(CH,).CN
2’5 18-crown-6 320

CH3CN

CH,(CH

3(

JOC (1974) 39 3416

89%

68%

92%

90%

100%
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NaCN
n-BuBr ——— n-BuCN 100%
Bu,N
3
Synth Comm (1976) 6 193
Pd(0) cat
Phl + KC(N  —————— PhCN 93%

Chem Lett (1975} 277

Bull Chem Soc Japan {1975) 48 3298
(Pd 11 catalyst)

Section 191 Nitriles from Hydrides

AcO CN hy CN

—_— 50%

JACS (1976) 98 27

Section 192 Nitriles from Ketones

No additional examples

Section 193  Nitriles from Nitriles

Reductive alkylations of of unsaturated nitriles are found in Section 74
(Alkyls from Olefins).

0SiMe
. . . 3
_~08iMe 1) i-Pr NLi |
PhCH Po——F s pnc-oN 96%
N\

Synthesis (1975) 180
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1) Meli, THF
PhCH,CN ————— PhC(Me)ZCN

e 2) Mel
Tetrahedron (1975) 31 153
1) i-ProNLi
CH,=CHCH,CN ———————=— CH,=CHCH-CN
2 2 2) /\/Br 2

N
Tetr Lett (1975) 4647

Me TEBA Me
SCeCHy + HeCoON  ——s Me
NC H20, NaOH nC n

Synthesis {1976) 387
— +
+ MeZCNO Li -

cN O 30c (1976) 41 1560

CN
[(j;Bu)3BMe]Cu + CHy=CHCN  ————
2) HZO
Tetr Lett (1976) 255
EtBr, NaOH
PhCH, CN —»  PhCHCN

2 phase-transfer cat.

Et
Org Synth (1976) 55 91

SECTION 193

95%

98%

75%

82%

88%
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Section 194 Nitriles from 0lefins

Et4NF
PhZC=CHN02 _— NCCHZCPhZCHzNOZ 45%
MeCN
Synthesis (1975) 162
Et4N+1‘
(n-octyl)BB -+ (n—octyl)CHZCN 50%
CH3CN
electrochemical
rdxn

Chem Lett (1975) 523

Section 195 Nitriles from Miscellaneous Compounds

N-OH
Il PhNCO
HOOC- CH,,-CH - C > H0OC-CH,CH,CN 93y
“SCOOH
Synthesis (1976) 418
/N=N NaOBr
. \'H ————  Ph-NC 92%
NHPh

Angew Int Ed (1976} 15 113

2 A
Cl /:,/ —_— C]—@—CN ~100%
S MeCN

JCS Perkin 1T (1976) 1901



304 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

CHCY 45 NaOH

Et-C—NH2 5 Et-(C=N
phase-transfer cat

Z Chem (1975) 15 301

SECTION 195

847%
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Chapter 14 PREPARATION
OF
OLEFINS

Section 196 0Olefins from Acetylenes

oH
OMe LiATH,
Me-C-C=C-CHOH o s 93%
THF, rfx
CH,CHO =

Acta Chem Scand B (1975) 29 609

c=C 1) BH3-THF
~ o
: : 2) AgNO5, H,0, ~OH

Tetr Lett {1976) 4871

D
2 Ph H
Ph-C=CH ~Se=c”

[RhOCOPh(cod)PPh,] D7 D

>95% cis isomer
No yields, few details

JCS Chem Comm (1975) 647

305
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Ph )
-B Ny (PPh
n-ou BF/ V\j
1 i~ Bu2
JCS Chem Comm (1976) 596
PdC]z, DMF
Ciy~CaC-CHylHy s N
2
Chem Ber (1976) 109 531
1) i-Bu,AlH
-2 C,H
2) n-BulLi 479
C Hg-CCH ——rm——r poamn
&9 3) BzBr \
Bz
Tetr Lett (1976) 1927
1) BulLi
oSN ECH £ Et3B s N T
2) BuBSnC1
Tetr Lett (1976) 805
LiA]H4/TiC14

A —czt—T T s N TN

Tetr Lett (1976) 15

85%

~100%

46%

7%

73%



SECTION 196

[Rh(NBD) (PPiMte,) 3]+

MeZC-CECMe —
OH acetone, H2

1) DIBAL

OLEFINS FROM ACETYLENES

H:c=c/
Me_C Me
2 \\OH

JACS (1976) 98 2143

C=CH

1) HO

(<:>—}3-B + BuC=CLi

1) Me 50,4

2

—— ey

(
2) 1,/MeOH 2

. P |
2) CHyLi, 2~ _Br

JoC (1976) 41 2214

C=CHBu

Synthesis (1975) 376

_ H Bu
H—BBu By ———
2 2) H Bu/ Me
Li

{83%

W (Q >

2) CH3COOH, 100°

CECCH3

Cul Me

e

MeCzCSMe + PhMgX —
THF Ph

£ isomer)

Tetr Lett (1975) 1633

H //H

>c=c

JACS (1975) 97 5243

SMe

Rec Trav Chim (1974) 93 24

307

97%

68%

76%

74%

95%



308 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 197

Cul Ph CH

Ph-CzC-CHy ———— =€ > 100%
2 Buli P
JOC (1976) 41 4089
1) [PrCuBrMgBr ING
Ph{=C-H /,C=CH2 95%
2) H20 Pr
Rev Trav Chim (1976) 95 299, 304
Ph Ph
PdC]Z, LiCl
Ph-C=CH  —— — _— N 99%
HMPA
gCl —
Ph
JOC (1976) 41 2241
Section 197 0Olefins from Carboxylic Acids and Acid Halides
DMF acetal
Ph2CCH2C00H —_— Ph2C=CH2 88%
| CHC14

OH
Tetr Lett (1975) 1545

H A]C]3
l > G + - [::>,//§§>,//
1Me CH,C1
3 coc) 2’2

Synthesis (1976} 737



SECTION 198 OLEFINS FROM ALCOHOLS 309

1) LDA
l:>_coou - [>==<j 63%
o=

3) SOC]Z/Py

4) 140°
Joc (1974) 39 1650
Et3ECscr>h + EtCOOH —  EtCH=CHPh 75%
Tetr Lett (1974) 2961
CoH
51
HOOC C5H11
Pb(OAc)4
- 80%
Cu(OAc)Z. benzene
MeO OMe MeO OMe

Tetr Lett (1976) 2079

Section 198 0Qlefins from Alcohols

1) PBr3, CuBr
CH,=C-CH(OH)CH,0H ~——=——-—— (CH,=C-CH=CH 58%
2 2 2 2
2) In
(CHZ)ZCH=CMe2

(CH2)2CH=CMe2

JACS (1975) 97 3252



310 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 198

(TiCT, + LiAlH,)
(PhCH, ) ,C-CH,SPh — (PhCH,),C=CH 96%
elzp e RN, PhH, diox 272

OH
Chem Lett (1975) 871
p-TsQH, PhH
PhSCMe,CHOHR ~ ————————  RCH(SPh)CMe=CH high yield
2 2
dark
JCS Chem Comm (1975) 821
MeSOZC1
CH,CH-CHCH ~——F—  CH,CH=CCH 67%
3 3 EEN 3 3
3
OH N02 NO2
JOC (1975) 40 2138
~—(OH aCtiVe Ti° 859
OH
JOC (1976) 41 896
0
1) M NgCI
e
- 2 2
B2 (ops | 85%
2) Na, xylene

90% cis
Synth Comm {1975) 5 293



SECTION 198 OLEFINS FROM ALCOHOLS 311

S
O/H\\o 1) i-Prl {R
- - 40-80%
2) In/EtOH /
R R R
mixture of isomers
JoC (1974) 39 36431
A0 Li, NH
o2 B g
/S 98%
o NMe,  THF
90% cis
Synth Comm (1975) 5 293
KH, THF
OH PrCH=CHPr 96%
PrCH-LHPr - 95% trans
. HOAc
SiMe, PrCH=CHPr 85%
[}
NaOAc, 50 98% cis
JACS (1975) 97 1464
CHZ
HO CHZSePh
MeSOZC1
- 98%
Et3N, CHZC1

JCS Chem Comm {1975) 790



312 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 199

C,H

377
//::// 96%

C
KH/ THF 37
O SiMeg _,/,,,,,///””’4

T H,S0,/THE
G Gy

//:::\\ 99%
CqH
C3H7 377

Tetr Lett (1974) 1133

Section 199 0Qlefins from Aldehydes

. t-BuOK
PRCHO + Ph PCH,Ph -———————  PhCH=CHPh 96%

CHZC]Z’

18-crown-6

Synthesis (1975) 784

1) Buli
(Et0),P(0)CH,Ph  ——————s  {-PrCH=C-Ph 69%
2) ccly |
3) i-PrCHO ¢

Synthesis (1975) 658

' PhH
PhiPCH, + PhCHO ——————  PhCH=CH, 959
NaOH/H,0

Tetr Lett (1974) 2587



SECTION 199 OLEFINS FROM ALDEHYDES

313

) HMPA _
>>—-(CH2)4CH-PPh3 + n-C gy CHO = >}——(CH2)4CH—CH(CH2)9CH3

94% (E)

Tetr Lett (1974) 207

50% ag NaOH
PhSOZCH3 + PhCHO ————— PhSOZCH=CHPh

CH2C12, TEBA

Synthesis (1975) 453

PhCHO Ph CHZCOOEt
02NCH2CH2COOEt _—

n-BuNHZ, EtOH H NO2

J Prakt Chem (1975) 317 337

1) HyS0,, PhH
PRCH=CH, + PhCONHCHCOOMe ——<—=—  PhCH=CHCH(NHCOPh ) COOH
| 2) NaOH
OMe

Tetr Lett (1975) 3737

1) NaH
MeCOCH(OMe)SOzPh ———— CH2=C
2) CH20

//OMe

~
SOzPh

Liebigs Ann Chem (1975) 1484

Py, NH4OAc
PhNHSO_CH,_COOH + PhCH) —m—r—s PhNHSOZCH:CH-Ph
22 PhMe, rfx

Synthesis (1975) 321

86%

45%

42%

75%

67%



314

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

1) Me3SiEHHex+L1

Hex-CHO s
2) H30 Hex
CHO . .
T1C14-L1A1H4 ~
“proton sponge"
retinal —_— g-c

retinal + LiA]H4 + TiCl

PhCHO

Ph’//§§v//

HZCCaZI

2

S

3
(RCHO —— RCH=CHR)

Ph
/C=CH2

1) TSNHNH,

L

NaOAc

/N

Hex

Angew Int Ed (1976} 15 161

arotene

Chem Lett (1976) 1127

carotene

JACS (1974) 96 4708

Bull Chem Soc Japan (1976) 49 1177

Ph

JOC (1976) 41 574

SECTION 199

45%

94%

90%

85%

1%

53%



SECTION 200 OLEFINS FROM ARYLS 315

S

) BuLi Ph,P
Mes—<< ::LT — r>h/"§:v/<J B N S T
Ph"

Tetr Lett (1975) 2861

2
B Br
" HoAc, B2NH,
. e, 60%
CHO rfx

Bull Chem Soc Japan (1975) 48 1091

C1

Section 200 QOlefins from Aryls

1) PhIC]Z/hv
2) saponification

~

3) acetylation

o=

54%

N

0Ac

JACS (1975) 97 6580



316 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 203

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

Alkyls and Aryls from Olefins (Section 74)

Section 201 0Olefins from Amides

No additional examples

Section 202 OQlefins from Amines

1) Mel

2) anion-exchange resin
CH,CH,0CHPh —  H,C=CHOCHPh 80%
i 2772 2 3) A 2 2

NMe2

Org Synth (1976) 55 3

Section 203 Qlefins from Esters

XS Ph3P=CH2
PhCOOEt —~——————=—+ PhCMe=CH

DMSO

2 56%

Tetr Lett (1975) 1439

T 0 Mq\\ t-Bu
Mo Collidine -
———————y
L-Bumm— A
! PN
H &-BU H

58%

o=

JCS Perkin 1 {1676) 884



SECTION 204 OLEFINS FROM EPOXIDES 317

Review: Olefins via Phosphonates Chem Rev (1974) 74 87

Section 204 Qlefins from Epoxides

TiC13
p — 53%

LiA]H4

J0C (1975) 40 2555

Pr

/:/

Pr

. ™S H H OH
K., {O§ A w_, >_< ~90%
/7 \

Me, ST CH Pr Pr
base
Pr Pr
Joc (1975) 40 2263



318 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

oo PhS iMe,L i __
D ———
/ \Fh Ph Ph
Ph H

Synthesis (1976) 199

o S

Synthesis (1976) 200

ot Ye

JCS Perkin I {1975} 1216

o y 1) CoHeFe(C0),” —
\A/ 2) As : — P Ph
{ )

Tetr Lett (1975} 4009

Et £t Et Et

;>>§§;7<:; Me3SiSIMe3 :>__1<;
H H -
KOM
¢ H

JACS (1976) 98 1265

SECTION 204

75%

100%

100%

86%



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 319

OMe . . CH,CH,Ph
TiCl,-LiAIH Pl e’}
—-—*3——~—-—£~+ ~ 95%
— CHZCHzPh ether

Me
Chem Lett (1976) 737
NpOHOO0EE Ph Ph
AL _
acac)2 A i "
JACS (1975) 97 2553
0TMS
) BH,, THF
— 3, 76%
2) aq HCl

Tetr' Lett (1975) 4005

Section 205 Qlefins from Halides and Sulfonates

t-BuOK
RSN 845
DMS0
Synthesis {1974) 190
1) 0-NO,CH, Se”
RCH,,CH,Br 268 ., RCH=CH
2, 2
2) Hy0ps T

JOC (1975) 40 947



320 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VoL 3 SECTION 205

g Na,$,0
O oS0y ot

Acta Chem Scand B (1976) 30 366

Se”

1) EtOH
+ CH,(CH,),,8r ————————  CH,(CH,)4CH=CH v 70%
0 3V2'm 2) H202’ THF 37279 2

2

J0C (1975) 40 947

Octyl Br LiA]H4
Me,C=CHCH,PO(OEt), ——————— Me,C=CHCH-PO(OEt) —
2 2 2 K 2 2
Buli | Et,0
Octyl 0°
94%
H
MEZCH-C:C/
H C8H17

84%
Angew Int Ed (1974) 13 407

>~ >

AgNO
3, 959
Et.N
HO i

Br Coll Czech (1976) 41 2040



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 321

r r

B B
l | _ electrochemical

N . =
I I red

trans periplanar elimination
high yield

Joc (1974) 39 2408

Br Sn/Cu
COOH r 81%
THF
Br
00H
00H

Joc (1976) 41 4035

Br
/ TiCl4/LiATH,
A N 81%
““Br

Synthesis (1976) 607

. QO

/ NMe, Nie, J 92%
0 4]
Synth Comm (1975) 5 87
TiCl,-LiATH,
n-C8H17CHBrCH2(0H) —————— n-C8H17CH=CH2 74%

JoC (1975) 40 3797



322 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 205

HoOH
PN /h Nal, H,0 P’\—_\
- - _ 89%
\, C1, HC-CHET

2 2’ Ph
phase-transfer catalyst

Synthesis (1975) 397

0 MezN NM92 0
D
Q N (::) ME T 100%
=
8y
Br

Synth Comm (1975) 5 87

Buli, -50°
EtZCH—CHCCl3 e EtZCH-CH=CC12 75%
EtZO/THF
OMe
J. Organometal Chem (1975) 97 355
P NaZSZO3
PhCHBYCHBrPh + R4P Br ——e e S PhCH=CHPh 86%
Nal
HZO/PhMe 90%
Synthesis (1975) 397
i-Pr S'iMe3 i-Pr SiMe3

Bu,Cul i
— —e = 80%
H,Cl CH,Bu

Tetr Lett (1976) 4439



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 323

0
+ RCHZX
PhSCHZPh + LilCA .2 ., RCH=CHPh
rfx
JOC (1975) 40 2014
I
Se
P Ph
Ph
Li Ph
* ’ |
2) & 64%
v |
JACS (1975) 97 3250
_ 1) i;PerLi H
RCHZBr + PhSe Na —— RCHZSePh ————f——y — 60-80%
2) R'CH,Br
2 H R'
3) H202

JCS Chem Comm (1974) 990

n-Prl
~E X
Cul
n

MgBr -Pr

Tetr Lett (1976) 3225



324 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 207

+ 1) NaH, THF
PhCHZASPPh3 ————————— PhCH=CH Br 50%
| 2) PhCHO

Br
J Organometal Chem (1975) 96 237

1) Ph,P
Br CH,Br ——  Br 98%
2) CH,0, H,0, “OH \

Synth Comm (1976) 6 53

( | L1 250 (CH2)7CH3
CHa(CH, )y T+ — _ 100%
e / HE [/

Me e

Tetr Lett (1974) 3809

Section 206 0Olefins from Hydrides

No additional examples

Section 207 Qlefins from Ketones

C]SiMe3
N N 37-72%
In
0

JCS Perkin 1 (1975) 809




SECTION 207 OLEFINS FROM KETONES 325

SxMe3
1) B H., THF
2) H30
Tetr Lett (1975) 4005
n-Bu
LDA
C]PO(OPh)
59%
(n- Bu)2CuL1
Tetr Lett (1976) 4405
SiMe3 Pr H
1) Meli <
Pr-C-CH-n-Amyl  —————sr = 59%
i 2) hp" M; Amy1
e n-Am
0 3) t-BuOK -y
91% stereoselectivity
JOC {1976) 41 2940
1) n-BuLi l
ey 67%

PPh,0

JCS Perkin 1 (1976) 2386



326 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

0
p //‘§bu/Jl\\ 1) TsNHnH, NN
h —* Ph
NaOAc
JOC (1976) 41 574
NHNHT s
NaBH.,CN
3 ~

J0C (1975) 40 923

1) BuLi, TMEDA
MeCH,C=NNHTs -———————— MeCH=C-Me

2 2) Mel
Ph Ph
Tetr Lett {1975) 1811
MeLi/EtZO

NHTs l

Org React (1976) 23 405

NNHTS  Na/EG
3
A

Org React (1976) 23 405

SECTION 207

72%

79%

95%

100%

100%



SECTION 207 OLEFINS FROM KETONES 327

COCH

3
pSile 2) @ MeS'

Tetr Lett (1976) 4041

N 1) BuLi |
J\ 80%
0 CH,SiMe

ex

1) Me,SiCHHex Lit
— 40%

+
2) Hy0

Angew Int Ed (1976) 15 161

1) BuLi Ph.p CHy
Mes—\ l B —3 47%
0

Tetr Lett (1975) 2861

1) Buli, LiCl
C]CHZPO(OEt)2 —— 77%
2) CC]4

3) cCl

Synthesis {1975) 535



328 COMPENDIUM OF ORGANIC SYNTHETIC METHGODS VOL 3 SECTION 207

CBr2
Ph,P, CBr
3 "4, 81%
PhH, A
Tetr Lett (1975) 1373
I 1) Me,SnLi
PhaPCH=CH2 — >90%

HCHZSnMe

JCS Chem Comm (1975) 630

h
Ph /
P(OEt)3
— S —_—— 72%
+

JOC (1976) 41 1735

OMe 0
1) Ph3P=CH2
; DMSO !
+
2) H
0 CH2

Tetrahedron (1974) 30 2961

3



SECTION 207 OLEFINS FROM KETONES 329

1) BuLi, THF, -78°
(EtO)ZP(O)CHZSOMe : MeSOCH=CPh2 84%
2) PhZCO

JoC (1975) 40 1979

1) LiCHZCN
MeCOCH,_SiMe " MeC=CH 75%
2 3 2) H+ 2

CHZCN

Synth Comm (1975) 5 15

Review: Bis-Wittig Reactions in the Synthesis of Nonbenzenoid Aromatic
Ring Systems

Synthesis (1975) 765

TiC14—LiA1H4

"proton sponge” TR R

94%

Chem Lett (1976) 1127

Hex

1) MeSeH
Hex~CHO — 65%
2) Buli, Hex-CHO

Hex
3) TsOH, pentane/rfx

Tetr Lett (1976) 1385

TiCl5/LiATH,

Ph Ph ————— 50%
N\ / A

0 Ph Ph

Tetr Lett (1976) 3265




330 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 209

active Ti°

Joc (1976) 41 896

L1A1H4
Ph,C0 ———— Ph,C=CPh 95%
2 . 2 2
T1C13

JACS (1974) 96 4708

Review: Organic Chemistry of Low Valent Titanium

Accts Chem Res (1974) 7 281

Section 208 Qlefins from Nitriles

No additional examples

Section 209 QOlefins from Qlefins




SECTION 209 OLEFINS FROM OLEFINS 3N

PQ\‘ )’Pr
\\\//'\\\::3\///\\\ 1) NBS, HZO CH3I
——————e ey ———
2) KSCN
3) TOH ~50%

Tetr Lett (1975) 2709

OH
186°
— | 91%
DMF

Org React (1975) 221

70° e
—— 100%
~
H

Org React (1975) 22 1

0NN

1) PhoPLi
S AN 76%
2) AcOH-H,0,

3) NaH, DMF

()~

JCS Chem Comm (1974) 142

72
1) BuLi, TMEDA /
R — 71%

2) PhCH,C1

2
CHZPh

Tetr Lett (1975) 3047



332 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 210

t-BulLi
TMS—C=CH2 —————  TMS-CH=CHBu 85%
C)
J Organometal Chem (1974) 81 C9
CH2=CH2 + CH2=C(Me)CH2MgX —— MeCHZCHZC(Me)=CH2 75%
Et 0
2
Liebigs Ann Chem (1975) 103; 119; 1176
1) t-Bu,Zn, Phi e
CH2=CH2 CH2=C\\ 70%
2) HCl Bu-t

Liebigs Ann Chem (1975) 1162

Section 210 Dlefins from Miscellaneous Compounds

L4 0SiMe,-t-Bu

V\( 2
Ol‘[t : 5HH
\

2) I,, OH

22%

Q,ﬁ
Y

E;BuMe251O l
Csfiy

J0C (1976) 41 3947



SECTION 210A PROTECTION OF OLEFINS 333

Hex Pr
[ soc, He'>__(r

H—(—C—Pr ——fe — 65%
b Et,N

MeSe  OH H Pr

Tetr Lett (1976) 3743

CH(CH3)SPh ~
1) CF,50,CH,COEt
332 577
2) 50°, DMF
Tetr Lett (1976) 3487
KOAc, 95% EtOH
PhCHNO, ~ —————————— PNCH=CHPh 81%

A

JoC (1975) 40 187

Review: Methods for the Preparation of Bridgehead Qlefins

Angew Int Ed (1975) 14 528

Section 2108 Protection of Olefins

The protection of isolated double bonds is considered in this section.



334 COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 3 SECTION 210A

NaSPh
————— e
////// SPh
4
x///// NaIO4
0 Individual yields >95%
5-Ph
+
0
JOC (1975) 40 1181
0
+  PhSe” > 0
H202
trace HOAc

Tetr Lett (1974) 1869

( oc” o fot “
p
(abbreviated Fp+)

Stable to halogens, Hg(OAc)Z, cat. H,, etc,

2°

JACS (1975) 97 3254



SECTION 210A PROTECTION OF OLEFINS 335

NMe2
Me NH 1) Mel
0 ——3————-» r——y
d 2) NaHCO3
460%
0
80%

Tetrahedron (1976) 32 765

(PhHC=CH-C-CH

ke >

Fe(CO)3

-~

3)

Fe(CO)3

Protects the diene system so the side chain double bond can be hydroxylated

by 0504. Removed with FeC13.

J Organometal Chem (1975) 102 507

Sections 211 to 299 are reserved for future additions (e.g., the preparation
of nitro compounds),
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Chapter 15 PREPARATION
OF

DIFUNCTIONAL COMPOUNDS

Section 300 Acetylene - Acetylene

1) BuCsCLi, THF

Thexy]2 BX

-+ BuC=C-C=CBu 90%
2) 12, -78°
JCS Chem Comm (1975) 857
C=CH
,//
C|H2 Cu(OAc)2 NN
CH —_— ’ N A30%
\E\ pyr, 55° ==
C=CH
Org Synth (1974) 54 1
1) Hex-C=zC-Li
_— Hex-C=C-C=C-Bu 61%
ZBSMe 2) Bu-C=C-Li

Tetr Lett (1976) 4385

336



SECTION 302 ACETYLENE - ALCOHOL 337

Section 301 Acetylene - Carboxylic Acid

No additional examples

Section 302 Acetylene - Alcohol

1) BuLi, THF, -78°
HC=CH Me,C-C=CH 94%
2) Me2C0

OH
JOC (1975) 40 2250

1) BuLi, TMEDA

MeC=CH BuCHZCECCHZOH

2) BuBr, hexane'
3) CH20

JCS Chem Comm (1975) 817

C=CBu
o -
o

THF, PhMe, n-C_H -~ AN
= 7614 “OH

0  + BuCsCAIEt
<i::]:> 2 \\\\

PhMe
n-C.H OH

=6 15\\\\\\\\\
@LC?CBU 63%

JCS Chem Comm (1975) 287



338 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

Section 303  Acetylene - Aldehyde

Ph

|
AN
N ~Ph

0
=0 = Ca

Org Synth (1976) 55 52

N

Section 304 Acetylene - Amide

0
1) Me,SiNCO L

Ph-CzC-MgBr ~———f—s  Ph-C=C-C-NH,
2) Hy0

Tetr Lett (1975) 981

Section 305 Acetylene - Amine

No additional examples

Section 306 Acetylene - Ester

1) NaNH2
HC=CCH,0H —— HC=CCH,0THP ~————=+ Ac0C=CCH,0H
2 2 2
2) Ac20

3)
Synthesis (1974) 357

SECTION 306

60%

(last step

48%

~40%



SECTION 307 ACETYLENE - ETHER, EPOXIDE 339

NLJ
1)
=C-C00Me
CH3C=CCOOH > — ~50%
3) Mel
JOC (1975) 40 269
0
I 1) H,NNH,
Pr—C-CHZ—COOEt Pr-CECCOOCH3 55%
2) T1(NO,),, MeOH
3’3
Org Synth (1976) 55 73
1) BuLi, THF, -70°
TMSC=CCH,N=CHPh — TMSCECCH(CHZ)ZCOOMe 53%
OMe |
2) /45\\1T// N=CHPh

0
Tetr Lett (1975) 3337

Section 307 Acetylene - Ether, Epoxide

1) LiNH2
HC=COEt —-——-—6———* HCH(OH)CHZCECOEt

2 /\ 2) koh /\

90% 74%

1) TsC1, KOH

CH2=CHCEC0Et

Rec Trav Chim {1974) 93 92



340 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 309

Section 308 Acetylene - Halide

0
i 1) NaH, THF
(Me,N),PCH,C=CH + n-Byl  =————————s ByuC=CCH,Br n70%
22 = 2) PBr, 2

Synthesis (1974} 730

EtzNLi
CH=CC12 —_——y c=C-C1 80%
Et20, THF

Synthesis (1975) 458

MeCN
HOCHZ-CEC-CHZOH +2 Ph3PBr2 — BrCHZ-CsC-CHZBr 92%

Synthesis (1975) 255

Section 309 Acetylene - Ketone

EtZO
PhCOCN + PhC=CLi ——=—= PhCOC=CPh 61%

-70°
Bull Soc Chim Fr (1975) 779

1) Cul, t-BuOLi
TMSC=CH — TMSC=CCOPh 66%
2} pnCoC)

Joc (1975) 46 131



SECTION 311 ACETYLENE - OLEFIN 341

Ph-C=C-Cu + C1-C-CH CHZ-C-OMe — Ph~C=C CO0Me 52%

2

Comptes Rendus C (1976) 282 277

OH 0
nickel peroxide |
H-CzC-CH-Ph — H-C=C-C-Ph 98%

JOC USSR (1974) 10 2081

Section 310 Acetylene - Nitrile

No additional examples

Section 311 Acetylene - Qlefin

S0€T N = -
0 *RC=CMgBr —s ——P [ ="R 70-80%
>~
Ber (1974) 107 2985
n-Bu H Et,0/THF  n-Bu H
Se=c] + n-BuC:CH —& —— Se=c” 78%
Et CusMgX, TMEDA £t C=C-Bu

Tetr Lett (1975) 1465



342 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 312

n-Bu H Py Bu H
T eee o+ poBucsCty ———— o=
Et 1 80-100°  Et” €=C-Bu

J Organometal Chem (1975) 93 415

0-CoHyg-C=CH + Et-C=C-CHyZnBr  ———— > C
2) H30 il

C

I

E

Comptes Rendus C (1976) 282 277

Section 312 Carboxylic Acid - Carboxylic Acid

1) 3 Buli, THF, -50°
PhCH(COOH)2 ) > PhC(Me)(COOH)2
2) Mel

Tetr Lett (1975) 707

50% NaOH (COOH),

BrCH,CH.Br + CH,(COOEL), —m———
272 2 2 Teea

J Org Chem (1975) 40 2969

//Z:T:>*§> MeOMgOCO,Me ,/iij)¥§§
D ————
R 0 0 R N 0

JOC (1974) 39 1676

85%

45%

88%

75%

93%



SECTION 313 CARBOXYLIC ACID - ALCOHOL 343

0CO,Me
COO0H
]) Me CulLi co Me NaOH H 0
55%
2) C1C0,Me
COOoH

Joc (1975) 40 1488

Section 313  Carboxylic Acid - Alcohol
HO 0

CC]3 OH
<i:::><( CH,C1,, NaOH/H,0 68
+ -
oH Et,BzN 1
Synthesis (1976) 825
OH
PhCHCOOH 65%
NaOH_—"
0 -
I ~ N Ot
Ph- ?H C-S CH3 —_—s Ph—['ZH-CONH2 %
OH OH
PhNH,
Ph-CH-CONHPh 55%
0Ac

JACS (1975) 97 596



344 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 313

1) MCPBA
Ph,C=C(0TMS), ——————+ Pn,C-COOH 81Y%
2 2 + 2
2) H30 |
OH
Joc (1975) 40 3783
Ph
/. 1) BuLi .
\j:I —_ 00H <77% yield
: 2) RCHO
+ H <20% optical
LMe 3) H30 yield
Tetr Lett (1974) 1333
1) 2 i-Pr NL1
Me3SiCH2C00H ——————————————» CH (OH)CHZCH(S1Me 1004 94%
0
2y _/\
JCS Chem Comm (1975) 537
OSI'R3
1) LiN(i- Pr‘)2 N 1) 03
2) R4SiCl 2) NaBH,

94%

HO///N\\“//\\\//J\\\COOH

Tetr Lett (1974) 2027



SECTION 315 CARBOXYLIC ACID - AMIDE 345

Section 314  Carboxylic Acid - Aldehyde

No additional examples

Section 315 Carboxylic Acid - Amide

Rh-D10P
/C02H on polymer /COZH
Phet=c ——————+ PhCH,CH ~100%
NHCOCH 5 Hy \\\NHCOCH3

81% ee
JACS (1976) 98 5400

H
~
¢ 0
PR
Zn, KOH

Nqu M  —————  Ph-CH,-CHCOOH 74%
‘\r/ Hy0, rfx [
on NHCOPh

Tetr Lett (1975) 4051

PhH
HO-CH-CO,H ————a Ph-CH-CO,H 91%
2,50, 2
HN-COPh HNCOPh
JCS Chem Comm (1975) 349
H2504
HO-CHCOOH + MeZCHSH ——— s MeZCHS-CHCOOH ~80%
HOAc
NHCOPh NHCOPh

Tetrahedron {1975) 31 863



346 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 316

Section 316 Carboxylic Acid - Amine

Review: "Advances in the Synthesis and Manufacture of o-Aminoacids”

Russ Chem Rev (1974) 43 745

00
y i 1) oce H
( 5 T + HO-C~C-CHRR' ——3—--.+ A A
NY 2) NHg
p \COOMe . )\<‘:
W™ O CHRR!
CHRR'
+ \
H N e f
¢oo”
>90% ee

up to 60% yield
JCS Chem Comm (1975) 988
R R
PLILN 1) THF

| |
HOOC-CH=-NH, -HC1 + H3C-C ————=  H,N-CH-COOH
“INTMS 2) H,0

Synthesis (1975) 113

1)Lt

Me,NCH,COOH ~ ———————  PhCH,-CHCOOH
naphthalide |
2) PRCH,CY NMe,

Compte Rendus {1974) 287 1383

~95%

60%



SECTION 316 CARBOXYLIC ACID - AMINE 347

1) 2 LDA
MeZCHCHZCOOH ———— MeZCH HCOOH 33%
2) MeONH
2 NH
3) H30+ 2
Chem Pharm Bull (1975) 23 167
0
co, I NH,
Ph-CHZCSCBH.|7 PhCHZCCOOH ———
Schrauzer's complex Na25204
Na25204, NaHCO3
73%
s
PhCHZCHCOOH
Tetr Lett (1976) 4343
0 1) -H,0
I 2) H,, Pd/C .
CH3-C-C00Me + L-Phe-0-t-Bu ——————sr CH3-CH-COOH 58%
2) t-BuoCl
NH2
70% ee
(L predominates)
Tetr Lett (1976) 997; 1001
1) LDA
on 2) n-octyl iodide
\ X 3) LDA _j_-Pr\ /ﬂ-Oct
— AN
\COEEt 4) _i_-P:I HN > Co0K
5) H30

Joc (1976) 41 349



348 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 319

Section 317  Carboxylic Acid - Ester

COOH
HOOC COOEt

1) LDA
— 88%

2) CICOOEt
Tetr Lett (1974) 2721

Section 318 Carboxylic Acid - Ether, Epoxide

No additional examples

Section 319 Carboxylic Acid - Halide

CooH €1 COO0H

C]Z/O2

C]SO3H
chloranil

73%

J0C (1975) 40 2960

RfH—COOH + NaNO, + (HF) FTPyH’  — RiCH(:OOH

NH2 F

Synthesis (1974) 652



SECTION 319 CARBOXYLIC ACID - HALIDE

349
COOH
0 Ph,PBr
32, 309
Br ’
MeOH
JOC (1975) 40 1640
COOH
COOH (CH,),
i-ProNet |
(CH,) T CHOI 60%
20
H,S0 |
2704
(CHy)g
COOH L\
COOH

Angew Int Ed (1976) 15 306

MeO © Meo ct
1) Buli H3O+
2) NCS
OMe OMe
90%
COOH
MeO C1

OMe

JOC (1975) 40 3158



350 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

0
Il SOC1,, NCS
CH4(CH, ) 4C-C1 P CH4(CHy) 4CH-C-C1
4°
1
Joc (1975) 40 3420
1) socl,
n~BuCH,COOH n-BuCH-COC1
2) (CH,C0),NBr, HBr |

Br
Org Synth (1976) 55 27

1) NCS
RCH,COC1  ————————s  RCHCICOC]
2) S0CT,, HCI

Tetr Lett (1974) 3225

Also via: Haloesters {Section 359)

Section 320 Carboxylic Acid - Ketone

HC1-HOAC COOH
MeSCH=CHCMeCOOMe ———r
rfx
CHZC:CH
a

Tetr Lett (1975) 405

SECTION 320

87%

~70%

~80%

93%



SECTION 322 CARBOXYLIC ACID - OLEFIN

0
0
1) LDA 1) O3 //H\\J//\\v//L\\
— COOH
2) R3S1C1 2) MeZS
Tetr Lett (1974) 2027
HZSO4
MeCOCHZCOOMe + PhCONHCH(OH)COOH —=———  MeCOCHCOMeCH(NHCOPh)COCH

JCS Chem Comm (1975) 905

Section 321  Carboxylic Acid - Nitrile

phase transfer
PhCOCT + NalN ———————— PhCOCN
cat., CH2C12

Tetr Lett (1974) 2275

Also via: Cyanoesters (Section 361)

Section 322 Carboxylic Acid - Olefin

(I:L - -
—_——
0 ~__COOH

0 2

JCS Perkin I (1974) 2005

351

90%

7%

60%

90%



352 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 322

1) R2NL1
PhCHZCOOH —————————  Ph(-COOH 84%
2) PhCH,CH,Br
272 CH
3) NaIO4, 120° 2
JCS Chem Comm (1974) 135
1) 2 LDA
Me3SiCH2COOH ————————+  PhCH=CHCOOH 88%
2) PhCHO
JCS Chem Comm (1975) 537
1) LDA (2 moles) /
80%
04 2) AN / CO,H
+
3) H30
JACS (1976) 98 4925
t-BuOH
Me,C=CHCH,S0,CH,CO0Me  —~—————————  Me,C=CHCH=CHCOOH 80%
2 277272 2
KOH, CC]4
Synth Comm (1975) 5 315
CO2
H2C=CHCH=CH2 + t-BuCu, Mng‘2 —— E_—BuCHZCHCH=CH2 95%

COOH

J Organometal Chem (1975) 92 €28



SECTION 323 ALCOHOL - ALCOHOL 353

)/ch”n )
1) LDA /\/l\/c H
A 613 801

0 HO,C
\\}f/ 2} ¢t BgSC] 2 2987 €
0 3} H;0

JOC (1974) 39 3315

Also via: Hydroxy acids (Section 313)
Olefinic amides (Section 349)
Olefinic esters (Section 362
0lefinic nitriles (Section 376)

Section 323  Alcohol - Alcohol

1,2-Diols. . . . o o e e e s e e e e e e e e e e e e e page 353-355
Other Diols. . . . . . . . . e e e e e e e e e e e 355

Ly T1{0Ac),, HOAC HOa_ 2%

2) KOH, MeOH
HO/

JCS Perkin I {1976) 1660

! 1) HOAc, I,, KIO, ~ !
) 82%
2) KOAc
w?”
Gazz Chim Ital (1975) 105 377



354 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 323

A N
H,0
—___?.__2..__> 60%
CH,C0 dioxane CH,4€00 :'
HO
OH
J0C USSR (1976) 12 1234
OH
050, A
e 799
[ j oy
N
Me// ]

Tetr Lett (1976) 1973

OH

OH
Mg(Hg) T1C'I4
75%

J0C (1976) 41 260

0 OH
MeMgl OH
— p M 100%
Et,0 . e
0 Me

Tetr Lett (1974) 30 1397



SECTION 323 ALCOHOL - ALCOHOL 355

1) Na,S,0

02N 27274
dil. HNO3 2) NaIO
B ———— ————————————»
HO NaNO3 HO 3) kI, NaHSO3
~50%
total
HO
o -
HO HO
OH
Steroids (1976) 28 733
™S-0 ) LDA
Br

oxazoline H o*
/\ \
CH2

92%, 12% ee

455\\CH2 '
/\></OH
HO

JOC (1975) 40 1186

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



356 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 324

Section 324 Alcohol - Aldehyde

) Buli S A1/Hg
O - ™

JOC (1975) 40 2025

OH Ph fh OH
N
[ \F_<j 55%
Ph Ph &o
Angew Int Ed (1976) 15 169
1y Q
2) Et.N
HO- (CH, ) ,-O0H ~ HO(CH,)(CHO 57%

5)
SCH,

JACS (1975) 97 2232

Also via: Acetoxyladehydes (Section 336)



SECTION 325 ALCOHOL - AMIDE 357

Section 325 Alcohol - Amide

a-Hydroxyamides. . . . . . . . . . . . e e e e e e e page 357
B-HydroxyamideS. . . . . . .« . . . . L oo e e e e e e 357-358
Other hydroxyamides. . . . . . . . . « « . i v e v e e e 359
1) LDA
(i-Pr)oNCHO  ——————  Ph,C-CON(i-Pr), 92%
2) Ph,CO | -
2 OH

Can J Chem (1974} 52 185

1) LDA
<::>»——c0NMe2 _ CONMe, 84%
2) 0,

OH
3) Na2303
Tetr Lett (1975) 1731
0
0 O CONH,
1 Li—Q-N CH,0Me
2) H30
Angew Int Ed (1976) 15 293
1) LDA
MeZCHCONEt2 —— PhC(OH)HCMeZCONMe2 85%
2) PhCHO

Comptes Rendus (1975) 281 893



358 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 325

0 OH
yeast

f l
Ph-C-CH,CONH -~ Ph-CH-CH,CONH 26%
2 2 * 2

2

high optical purity
Also works with a-ketoamides

Aust J Chem (1976) 29 2459

7 1) 2 BuLi, THF, 0° Ph X
Ph 88%

2) thCO NH

o
]

Can J Chem (1974) 52 3206

0 0 OH

Ph
hv
Ph N-CH ~70%
N

JCS Chem Comm (1974) 743

OH
° 0 Ph
//u\\//u\\ hv Me
Ph N(i-Pr), — 90%
0 N Me
I
l;Prz

JCS Perkin I (1976) 2054



SECTION 325 ALCOHOL - AMIDE 359

0504 .
+ TsNCINa — NHTs 64%
t-BulH OH

Joc (1976) 41 177

OSiMe3
Bz0, OAc
N l 0 1) SnC]4
+
.)\\N/N 2) H,0/NaHCO,
Me 3510 B20 0Bz
0
HN
)\ 'N
0Z N
Bz0
0,
Bz0 0Bz

93% on 10 Kg scale

JOC (1974) 39 3654
39 3660 (uracils)
39 3664 (disaccharides)
39 3668
39 3672 (5-azacytidines)

Glycosidation of Purines using SnClA/CICHZCH261

Tetr Lett (1974) 2141



360 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

Section 326 Alcohol - Amine

Ph
0 Os=N-t-Bu
N_+_
T
JACS (1975) 97 2305
NC )
1) Buli
07X
Ph e 0
Ph Ph
2) /U\
e Me
Ph Me
3) CH30H
OH NH
Liebigs Ann Chem (1976) 183
1) Me3SiCN OH
nl, |
RCORY ———*— R-C- CHZNH
2) L1A1H4 |
R‘
Joc (1974) 39 914
Ph
1) Buli |
Ph2C=N0H —————————»  Ph-C~-NHOH
2) CH30H, HZO |
Bu

Tetr Lett (1976) 233

Review: Methods of Synthesis of Pyrimidine Nucleosides

Russ Chem Rev {1973) 494

SECTION 326

93%

74%

63%



SECTION 327 ALCOHOL - ESTER 361
Review: The Silyl Method of Synthesis of Nucleosides and Nucleotides

Russ Chem Rev (1974) 140

/=N . . . ‘
Use of ArSOZN\ as condensing agent in polynucleotide synthesis.
—
N

JCS Chem Comm (1974) 325

Section 327 Alcohol - Ester

a-Hydroxyester. . . . . . . . . 0w e e e e e . . .page 361-362
B-Hydroxyester. . . . . . . o it e i e e e e e e e e e e 362-364
Other hydroxyesters . . . . . . . . o . v v o i 0 e e e e e e 364
COOEt
HO COOEt
1) LDA
—_— 76%
2) 02
3) Na2503

Tetr Lett (1975) 1731

0 0
I 1) -70° I
RCHZ—C-OR‘ + LDA + M005-Py-HMPA ————— RCH-COEt 50-80%
2) H20 |
OH

Works with lactones, ketones

JACS (1974) 96 5944



362 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 327

1) TiC1

EtC=CHMe + MeCOCOOEt ————————fi» EtCOCH-C(OH)COOEt 87%
I 2) H,0 ]
OSiMe3 Me Me
Chem Lett (1975) 741
Et20 OH
Ph?HCOCOOEt + MeMgBr ——=— PhCH-C-COOEt 90%
(of} Cl Me
Comptes Rendus (1974) 279 469
R02C /COZR
T
0 N OH
Il H
Ph-C-C0O0OMe Ph-gH—COOMe 82%
R = (-)-menthy!
21% ee
JCS Chem Comm (1876) 101
D7C6H]3CHO + CH3CHBrC00Et +In  —— Q;C6H]3CHOH-?HCOOEt 73%
CH3
Org React (1975) 22 423
BrCHZCOOEt
PhCHO —m™———— PhCH(OH)CHZCOOEt 97%
In

continuous flow apparatus

Joc (1974) 39 269



SECTION 327 ALCOHOL - ESTER 363

"Rieke In"
PhCHO + BrCH,C0,Et ~—~—————— PhCH-CH,CO,Et 98%
2772 2772

OH

Synthesis (1975) 452

Use of activated In JOC (1975) 40 2253

i U
//u\\\ + Ti(OEt)4 + HZC=C=0 — RC-CH C-0Et 50-90%
R R {
OH
Helv Chim Acta {1974) 57 1703
_OTHMS 1) TiCl,, THF, -78°
PhCHO + MeCH=C\\ PhCH-CHCOOMe 88%
OMe 2) H,0 |
OH Me
Chem Lett (1975) 989
s-Bu(Me,Si),COL
PhCHZCHZCHO + CH3C02Et PhCHZCHzﬁHCHZCOOEt 77%
OH
Tetr Lett (1976) 2253
HO
1) LiCH2C00Et

ACOCH,CH COMe  mom—Eeees ony

-78°, Et20
3) KOH, MeOH

Synthesis (1974) 719



364 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 328

0 0 OH

Il I yeast
Ph-C-CHZ-C~OEt — Ph-gH-CHZ-COOEt 70%

high optical yield

Also works with a-ketoesters

Aust J Chem (1976) 29 2459

Me Me

LDA OH
-0CH,0Me —— 61%
/ 2 HMPA ‘ COZMe .

Joc (1976) 41 585

Et,A1CH,C0, B A CHp0,t-Bu
0 3%

“OH

oOT=0

JOC (1976) 41 1669

Also via: Hydroxyacids (Section 313)

Section 328 Alcchol - Ether, Epoxide

OH
<::> Pd(Ph3P)4 (::) 911

OMe OMe

Joc (1975) 40 2976



SECTION 330 ALCOHOL - KETONE 365

Section 329  Alcohol - Halide

HO CHC]2
CH,C1
2°2 100%
(<:>_)2N“
JACS (1974) 96 3010
_ OH
H,0, Br |
R-CH=CH ——————-—— R-CH-CH Br 60%
electrolysis
= 1° alkyl
J Gen Chem USSR (1975) 45 2072
#e0
e0 0
+ BC]3 —
JCS Chem Comm (1974) 318
Section 330 Alcohol - Ketone
a-Hydroxyketones. . . . . . . . . . . L L. e s e e page 366-370
B-Hydroxyketones., . . . . . . . . . . . . e e e e e e e e 370-373
y=Hydroxyketones. . . . . . . . . . . . . . . .00 o e 373-374

Other hydroxyketones. . . . . . . . . . . .. e e e e e e e 374-375



366 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 330

OSiMe3

I 1) MCPBA //p
————s 70%
2) H30 or
o

OH”

Tetr Lett (1974) 4319

83%

0 0
I Hys0, |l
R-C-CHN, ~—=—" R-C-CH,OH +80%
Comptes Rendus C (1976) 282 1125
00 0 OH
I vet,, I 1
Ph-C-C~Ph  ——%—+  Ph-C-CH-Ph 100%
Synthesis (1976) 815
0
0 0 OH
] 3 n
R 0CCT,CCI 4 + RPCHO —— R3
R? R?

Chem Lett (1976) 95



SECTION 330 ALCOHOL - KETONE 367

n-Pr LiATH, n-Pr

(- )N-methylephedrine )

55%

58% ee

Tetr Lett (1976) 3165

0
0\/[]\ £-BuOK
>/\/ —_—— "\
OH
Helv Chim Acta (1974) 57 2084

OH
COOEL ) g, Me,SiCT 0, 7

(CHZ) 80%

5 .
\\\\COOEt 2) Meli
3) allyl bromide

Synthesis (1976) 341

OH
C00Me //COOMe
Na
—— 50%
toluene

JACS (1974) 96 5618



368 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 330

Ph OAc V) Meld HoH
2) InCl, P
— ) CH3C0—%——?-Pr ~55%
3) CH.CH,CH,CHO, NH,C1
H e 3CH CH, 4 bh O
Org Synth (1974) 54 49
COOEt 0Sitte,
Na/PhCH,
— —
™CS
CooEt 05 iMe
90%
0
OH

7%

Org React {1976) 23 259

0

r//\\] 1) Buli //“\\
S S ——— ., R CH(OH)R'R"
><H 2) R'COR"
R
/}

3) hydrolysis
(RCHO)
JOC (1975) 40 231 (full paper)

CN
OH 1
—— 75%

)} MeMgBr 0
+
2) OH

Bull Soc Chim Fr (1975) 333



SECTION 330

Li
1) CH2=C0Me
—_———————

PhCH, COMe
2 2) 10"

o

0TMS 0TMS

1) Meli, Et

?
g ~———————> (H -C-?—C H
E

2) Etl

C.H

3H; C,H

377

ALCOHOL - KETONE 369

Me

i
PhCHZ?-COCH3 72%

OH
JACS {1974} 96 7125
HO
N X
63%
+
HO_

OMe

0%\ HO ~

OH

54%

Joc (1976) 41 2312

0 [
2 82%

Tetr Lett (1974) 3879
Tetr Lett (1974) 3883



370 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

0 CH
§§C’/ 3 0§§C//CH
OH
Pt anode
e
TFA, CHZC]2
JCS Chem Comm (1975) 262
OH
CH, O CH, OH
Brz/HMPT
—rim ey
Synthesis (1976) 811
0 OH
_Bu 1) MeA |
RNC + Buli —— RN=C\\ R — CH3CHCH2COBu
Li 2) H
JOC (1974) 39 600
oLi 4] OH
/\)\ THF
X + PhCHO ———s oh
-80°

JOC (1974) 39 3459

1) Meli
CH 0, -78°

CHZOH

™SO

JACS (1974) 96 7114

SECTION 330

85%

93%

90%

80%

90%



SECTION 330 ALCOHOL - KETONE

Tetr Lett (1975) 3117

Tetr Lett (1975) 589

NOH
Me
0 1) MeZCuLl, Et20
2) HOAc
X OH
3) TiCl,, NH,0AC
1) Me,CuLi P
Me ,C=CHCOMe > Me,CCH
2) MeCHO, ZnC1, "SCH(OH Me
0
1) Me,CuLi

2) Et,0
(CH2)3C0Me 2

Synthesis (1976) 832

I
Ph-C=C-MgBr + CH3- -COOEt T
2) H,0", Hg{0Ac)
3 2
0TMS 0 ?H
i CHPh
T1C14

+ PhCHO ———

JACS (1974) 96 7503

3N

90%

96%

63%

55%

947%



372 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 330

1-Bu 0
(Me,Si )Zéou
PhCHZCHZCCH3 + MeZCHCHO —— PhCHZCH2CCH2?HCHMe 71%
OH

Tetr Lett (1976) 1817

1) NaH
2) Buli
PhSOCHZCOCH3 —_— PhZC(OH)CHZCOCstoph 91%
3) Ph2C0
Tetr Lett (1974) 107
OH OH R"
R" C]Z/PhSMe
R ———————— R R! 80%
R' or C]Z/DMSO 0

OH {no C-C bond cleavage)

Tetr Lett (1974) 287

O™ - She 1,50,
|+ LiCH(SCH,),  — 2.4,
0 o SMe

HO 42%

Tetr Lett (1976) 759



SECTION 330

0 0

//JL\\//”\\ +  PhCH=CHNO,

© ©o

ALCOHOL - KETONE 373

— 73%

-78° OH

Ph

NO2

Angew Int Ed (1974) 13 400

0
EHZCOCHCHO + MeCH=CHNO, —
Me OH
N02
Ber (1975) 108 1961; 1924
0 0
CHZOAC ho CHZOAc
| + CH30H —— 75%
0 PhZCO, MeCN 0
HOCH2
OEt Bt
Tetr Lett (1975) 297
1} LDA
% 0
0 2)
/“\/\ —_— 98%
3) NaIO4
OH

Tetr Lett (1976) 11



374 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 330

H 0
0 V]
e, oar
;:><:“/A\\MgBr 0
97%
2) NH4C1
Tetr Lett (1976) 3105
Bu Et
- Hy0,
[Bu,B-C=CE]™ + N/ — =4 / 70%
0 OH 0
HO
H
Tetrahedron (1974) 30 3037
OH
60% HC104
+ T](C104)3 —_ 50%
OH 0
Chem Comm (1974) 661
0 OH 0
)\/k + CH .,CH) ——— M)L 50%
2N 2) W Cghyy

H

JACS (1976) 98 2351



SECTION 331 ALCOHOL - NITRILE 375

OH OH

1) Ph3CC1, pyridine

—— 79%
HO 2) Ph3C BF4
JACS (1976) 98 7882

Also via: Acyloxyketones (Section 360)

Section 331  Alcohol - Nitrile

1) LDA
PhCHZCHZCHZCN PhCH
2) MOOS-Py-HMPA

ZCHZ?HCN 57%
OH
Joc (1976) 41 740

CN
CHZCN f
— 75%

JACS (1974) 96 5268

Also via: Cyanohydrin trimethylsilyl ethers (Section 366)
Cyanohydrin esters (Section 361)



376 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 332

Section 332 Alcohol - Olefin

Allylic alcohols. . v v v v v v e e e e e e e e e e e e page 376-383
Homoallylic alcohols. . . . . . . « « ¢ ¢ o o v v v vt o e 383-384
Other olefinic alcohols

Allylic and benzylic hydroxylation (C=C-CH - C=C-C-OH, etc.) is listed in
Section 41 (Alcohols and Phenols from Hydrides)

~ NaBH3CN DN
— 88%
H /MeOH

Joc (1975) 40 2530

0 OH
9-BBN
— 85%
THF
JOC (1975) 40 1864
Ph Ph
FeC]Z-NaH
— R — 42%
THF
CHO CHZOH

Chem Lett (1976) 581



SECTION 332 ALCOHOL - OLEFIN 377

- OH
: Ko, /
k I 100%
\"Br

Tetr Lett (1975) 3183

- OH OH
1) Ag+(CF3C00 ) e
PhSeBr + | ——37 % v s ©/
2) Na,CO
23 SePH
H,0
2
76%
JCS Chem Comm (1974) 100
lRI
R"MgBr R R
REC-C—CHy, >c=c=ci >90%
0 Cul R CH,,OH
Rec Trav Chim (1974) 93 47
NATEL,

RO R /

" Phd o .
y o , 3 T > < 90%

3
R
0

R AN { 78%
H CH R HO R

JACS (1974) 96 6513



378 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 332

1) vO(acac),-t-BuOH 0
HO 2 ~ MsQ

N 2) Et,N N /'
‘ 3) MsC1

///§§\ ///ii\

OH
Na e
—_— ~30%

NH3/THF

|

X

Tetr Lett (1976) 2621

OH

CHZCH=CMeCH20H

PhOH, PhONa

PhLi, -80°
PhCH,,CH=CMeCH.,OH
2 2
Tetr Lett (1975) 4419
0 Me
/K THF |
AN + MeCOCH=CHPh  ——us HCOCHZC(OH)CH=CHPh 98%
H CHZ
Comptes Rendus (1974) 278 533
279 961



SECTION 332

|
e
oh \[/\

Li

Y—o

ALCOHOL - OLEFIN

[

>
1) PhCHO ::]::j
2) MCPBA on o

JACS (1975) 97 3250

1) BuLi
CHy=CBrCH(0Et), —————— CH,=C-CH(OEt),
2) PhCHO
PhCHOH
Tetr Lett (1974) 2751; 2755
c1
1 cl, 1) Na CHy
l —_— ———y —
0 2) CH MgBr 0 cH, 2) Hy0

//H\\//ﬁHZOH

(CH2)30H

Org Synth (1976) 55 62

1) 2 BuLi, TMEDA

2) >—:\/Br

CH,O0H

T

Tetr Lett (1974) 2215

379

81%

82%

~60%

70%



380 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 332

Ph
\ /K</§§>/// 2) pyridine, H,0,
Br L “seph
Ph
\/\//\’/
OH
J0C (1975) 40 2570
OH
1) LDA, THF
PhSe(0)CHCH, ———————s  CH,=C-CHPh
2) PhCHO |
CH3 3) H+, rfx Me

JACS (1975) 97 3250

_CH,0H
HCZCCH,OH + MeCH=CHCH,ZnBr — ——  H,C=C
\\?H—CH=CH2
Me

Comptes Rendus € (1975) 280 1473

Li CH20L1 H20 CHy0H
Ph-CEC~CH20H + Buli —— —

Ph u Ph Bu

Acta Chem Scand B {1976) 30 521

80%

81%

93%

90%



SECTION 332 ALCOHOL - OLEFIN 381

MeMgX
MeZC—CECCHZCHZOH ———E;;~> MezC=C=CMeCH20H 56%
OTHP
Tetr Lett (1975) 1509
EtMgBr Ph Et
PRCCCHOH  ————— - 70%
Cul, EtZO
H CH20H
J Organometal Chem (1975) 91 O
OH
1) Buli, THF, Et,0, pentane, -135° |
F2C=CFC1 PhC-CF=CF2 83%
2) PhCOMe |
Me
Synthesis (1975) 122
1) t-Buli, Et,0
CH2=CBrCH20H RR'CC(CHZOH)=CH2 65-75%
2} RCOR |
OH
Joc (1975) 40 2975
4 1) Phyco
Ph,CC=C" (Na) —————=—— Ph,C=C=CHCPh 70%
2 2 + 2 2
2) Hy0 |
3 OH

JOC USSR (1975) 11 1691



382

H

>_:<

COOMe

PhCH2

0
I 1) NaH OH
Me S-CH
2) MeQH, (Me0)3P,

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

”>(j<
N

2) methylmethanethiosulfonate

CHZOH

OCH=CH2

3) Nal0, chy  cooMe
4) phosphate buffer

Tetr Lett (1976) 4215

OH
BuLi |

———— PhCH-CH=CH2

TMEDA
JACS (1974) 96 2576

CH2

MeZNH261

Tetr Lett (1976) 2237

Xy BN Lt OH
N NN
0

\:\

CHZK

SECTION 332

+30%

90%

75%

50%

Comptes Rendus C (1976) 282 391

1) FB(OMe),

—— Ty

2) H202

CHZOH

58%

Helv Chim Acta (1975) 58 1094



SECTION 332 ALCOHOL - KETONE 383

Review: Preparation of a-Allenic Alcohols

Bull Soc Chim Fr (1975) 2369

OMe OMe

o——1</ 0

LN (CH,=CH),CuLi /

. —e 2 . 72%
Et,0, -20°

0 Ho =

Tetr Lett (1974) 2439

1) 1-BuAlH t :
2) Meli
EtC=CH — 84%
3 , Et.N
)7 B H CH,,CH,0H
0
Synthesis (1975) 632
1) Buli Bu CHZCHZOH
MeC=CH ———— — 62%
Z) Bu3B
H Me
3 X7
0
4) HOAc

Chem Lett (1975) 397

Me,CO

H C=CHCH=CH2 + t-BuCu, MgBr‘2 2, t-BuCH,CHCH=CH 62%

2 2

MeZCOH

2

J Organometal Chem (1975) 92 (28



384 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 332

100%

SPh

60%

OH

Tetr Lett (1974) 2665

PhCH,CHO + CH,=CH-CH,SiMe — 3, PhCH,,-CH-CH,CH=CH
2 2 2 3 2 2
CH,CY
27'2 OH

Tetr Lett (1976) 2449

OH
ﬁ B 1) 2
r n AN
Ph-C-CH. + 2 —_— 97%
3 2) H0

JOC (1976) 41 550

CHZCHZOH

1) MeBSiCHzK, pentane
[::::] » 83%

TRA

Synthesis (1975) 328



SECTION 335

OCHZCH=CH2

ALDEHYDE - AMINE 385
OH
0TMS
CH,CH=CH,
1) TiCl,, MeC=NPh -~
| 88%
2) Hy0 J

Chem Lett (1975) 1041

Also via: Acetylenes - Alcohols (Section 302)

Section 333

No additional

Section 334

No additional

Section 335

No additional

Aldehyde - Aldehyde

examples

Aldehyde - Amide

examples

Aldehyde - Amine

examples



386 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 337

Section 336 Aldehyde - Ester

1) (i-Bu),NH
n-CoHoCHyCHO  ————— s n-CHCHCHO 70%
2) BrCH,CO0Et
. CH,,COOEE
3) H30
Synth Comm (1974) 4 147
0
NOCT, SO
2 COOEL 959
EtOH CH=NOH -HC1

JACS (1975) 97 3848

Also via: Carboxyaldehydes {Section 314)

Section 337 Aldehyde - Ether, Epoxide

1) (i-Pr0),Ti, TiCl,

PhCHZCHzCHO + CH2=CH0Et

2) EtOH 1002

PhCHZCHzTHCHZCH(OEt)2
0-i-Pr

Chem Lett (1975) 569



SECTION 339 ALDEHYDE - KETONE 387

Brz, -78°
—_— 70%
NaOMe, MeOH CH-CH(OMe)
/ 2

B(OH)Z Br
JOC (1975) 40 1189

N-t-Bu
| 1} NBS
Pr- CH2 -CH — Pr—CBrz-CHO 58%

2) H3O

Synthesis (1975) 455

Section 339 Aldehyde - Ketone

1
(1-Bu),NCH=CHCHMe,

2) H O
Tetr Lett (1974) 3253
0
2l
0P 1) Buti
N utl
PhSOZCHZCHZCH 0 70%
Me
2) <§§//»\\v,/coo i:]
0
3) Al-Hg

Tetr Lett (1975) 1397



388 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 341

Section 340 Aldehyde - Nitrile

K0 /N BF Et 0
SN+ wE SH [ >/\ 66%
g]yme

Synth Comm (1974) 4 331

[ep]
-

/c1

N F’\N

NOH | I
CloPyy~PCl,

_— NC-(CH2)4CHO 85%

OH pyridine/THF

\V4

Synthesis {1975) 665

Section 341  Aldehyde - Olefin

aB-olefinic aldehydes. . . . . . . . . . . . Lo page 388-394
Other o}efinic aldehydes . . . . . . . . . . .. o000 394-395

For the oxidation of allylic alcohols to olefinic aldehydes see Section 48,
Vol. 1 (Aldehydes from Alcohols)

+__
Br CHO o (V=2

Br 0

JCS Perkin I (1974) 37



SECTION 341 ALDEHYDE - OLEFIN 389
) PhoP
) LiOMe
BrCH —-<{ ::] C.H,,CH=CH-CHO 96%
2 3) Cgy 00 13
613
4) nt
JCS Perkin I (1974) 37
CHO CH=CHCHO
N
l + PhoP=CHCHO  — [[j?f]/// 56%
- -,
N N
Angew Int Ed (1975) 14 1486
0 Me Me CHO
1) Me S1C C N-t-Bu
L1 H
90%
2) oxalic acid, HZO
Tetr Lett (1976) 7
0 0
H 1) PhSeNEL,
67%
)
Joc (1975) 40 3313
0 Y% 1) aq HOAC
PhSOZC~CH2—CH _— Me(CH2)7CH=CH~CHO 85%
2) base
(CH2)7Me

Tetr Lett (1975) 1007



390 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

1) BuLi s
CHCH,C > CHC=C—C|
| 2) Mel Y

£t S Me Et Me
Tetr Lett (1974) 3171
1) TiCl,. THF

MeCH=CH-CH(OMe)2 + CH2=CHCH=CHOSiMe3 ————
2} H20

MeCH=CHCH(OMe)CHZCH=CHCH0

Chem Lett (1975) 319

CHO

CH3N02
piperdine

Synthesis (1974) 196

CHCHO

C H NHCrO cl
CHZCl
(mixture of E

and 7)
Synth Comm (1976) 6 469

SECTION 341

87%

86%

55%

85%



SECTION 341 ALDEHYDE - OLEFIN 3N

SMe
several steps HgC12
—_—% ' —
SMe
Cl CaCO3
OH
58%
CHO
N

Org Synth (1974) 54 19

RCH=CHCH(0Et)2

~80%

RCH=CH-CHO

R = Ph, t-Bu, n-Bu, cyclopentyl
Rec Trav Chim (1976) 95 66

A 1,3-alkylative carbonyl transposition, e.g.:

1) CH,=CiMgBr

LT, 443
2) PhsCl
3) PhSSPh

JACS (1975) 97 4018



392 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 341

P> oS

1) CH,=CHOEE, Hg(0Ac), ' v

H0/ 2) 225°, 5 hrs

50%

!HZCHO

Org Synth (1974) 54 N

MeQ CHO
0 OMe  QOMe
Li
—_— 68%

Synth Comm (1976) 6 119
nHTs V) Butd CHO

2) DMF
—_— | 549
3) Hy0

Tetr Lett (1976) 2287

POCT,, DMF \ poisoned Pd/C
— .y ety
N
0 ¢l M CHO "y
80%
Nvwwwn CHO

Rec Trav Chim (1976) 95 308



SECTION 341 ALDEHYDE - OLEFIN 393

(Ph,Si0),V0
z 3 3, A90%
150°
OH l%,
“CHO
Helv Chim Acta (1976} 59 1233
1) sec-Buli
EfBuOCHZCH=CH2 —_—— EjBUOCHCH=CH2 72%
2) MeSSMe |

SMe

JACS (1974) 96 5560

1} LiCu-n-Bu CH(OEt)

=2 e 2 943
n-Bu
2) H20 =

H-C=C-CH(OEt)

2

Tetr Lett (1976) 2313

0
1) EtOK, EtOH |
3 + HC-CH=N-NHPh  —————————— PhCOCH=CH-C-H ~80%
2) hydrolysis

PhCOCH

Chem Ber (1975) 108 88; 1756

0Me OMe
— H
Li . _~CHO
PhC(HO ————— Ph 76%

OMe

Synth Comm (1976) 6 119



394 COMPENDIUM OF ORGANIC SYNTHETIC METHQDS vOL 3 SECTION 341

Ph3P=CHCH0
OHC-CHO ———— 0HC-(CH=CH)2CH0 77%

DMF, 8Q°
Chem Ber (1974) 107 710

1) ‘ >——MgBr CH4CH,
\\———\\EHO 2) DMSO, BF3-Et,0 -

Chem Lett (1976) 1297

CHO

DBU
Ph?HCHZCH=CHCHO ————+  PhCH=CH-CH=CHCHO 79%

CH,C1
OEt 272

Chem Lett (1975) 1167

—CHO
hv 0 TsOH
+ PhCHO —— 94%

Ph CH=CHPh
354

JCS Chem Comm (1975} 206

MsC]
95%
CH OH

4) H30

Tetr Lett {1975) 3685



SECTION 343 AMIDE ~ AMINE 395

COOMe
OHG snC1 Vg

Me 4 o
Ny Ny T 7o
COO0Me T
]

Me
Can J Chem (1976) 54 3304

Also via: B-Hydroxyaldehydes (Section 324)

Section 342  Amide - Amide

MeO
OMe
G
N\ HZ’ Pd/C
—_——— (::) CHZ—CH—CONH 61%
N 0 EtOH, NH3
NHCOPh

T
Ph
Synth Comm (1976) 6 227

Also via: Dicarboxylic acids (Section 312)
Diamines (Section 350)

Section 343 Amide - Amine

No additional examples



396 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 344

Section 344 Amide - Ester

Et
~
(Et),Culi + [[ji:] —— s [
Z C1CO0CH
N 3 N
Et,0 |
COOCH,

Can J Chem (1975) 52 3563

C1.,CCH=NCOQEt + MeMgX —— C1.,CCHNHCOOEL 56%
3 3
Et,0 |
Me
JCS Perkin I (1975) 2511
_ CH3CN
CH.CH (CH,In-COOR + e ~—= > (H,CH-{CH, InCOOR 40-70%
372V2 3, 2

NHCOCH3

Electrolytic w-1 oxidation

J0C (1974) 39 369

COOEt

[)N—COOEt + Na* TCH(COOEt), ——— 53%
)

COCEt
Chem Ber {1375} 108 500



SECTION 345 AMIDE - EPOXIDE

R

0
NH

I
) HO  NHCHCOOEt
| 1) t-Bu0C
R-CH-COOEt + /\ —— =

2) Ag+

R
R = alkyl, benzyl
JOC (1975) 40 1505

HO (
Nl
-N-C-

Sn octanoate2
0~CMe

Ph-NCO + MeZC—OH ————— =5 Ph 2

N

Can J Chem (1976) 54 24

Section 345 Amide - Epoxide

No additional examples

397

47-70%

90%



398 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 347

Section 346 Amide - Halide

C]

\CNMe e
v
— 69%

Joc (1975) 40 1287

"]
dibromoisacyanuric acid |
CHS-C~NHBP 83%
(OB1)

Monatshefte (1975) 106 611

CH3-C-NH2

Section 347 Amide - Ketone

O 2 O
2) (COOEt)Z

N N
J |
COCH3 %=0
CHECOCOOH
Experientia {1976) 32 1491
0 0
Ne-CH, Ne-ch
NHCOCH
Pt anode 3
Q e 70%

CH3CN, H20

JCS Chem Comm (1975) 262



SECTION 348 AMIDE -

Also via: Ketoacids {Section 320)

Section 348 Amide - Nitrile

No additional examples

Section 349 Amide - Olefin

OH

e
Me2N=C(OR)2

—————
xylene

l

rfx

OMe

CH3T—NMe

OMe

T

NITRILE 399
0
RLH\C //“\\NHR4
s = 60-70%
R%" N\g3

Liebigs Ann Chem (1974) 1655

N ""ﬂ\cowe2

75%

JACS (1974) 96 5563

P>

o-xylene, heat
HO

65%

!H?CONMe2

Org Synth (1974) 54 77



400 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

H COOEt

| + HC:CCOOR' — ——

R NHR'

mict,
Ph?:N-Ph + CH,=CH-COOMe  ——2
CHy
Et.N, MeCN
3
0
COOMe
Ph__ NP ¢ ATCT
3
+ I —
|
COOMe

COOEL

0 R

Tetr Lett (1974) 30 623

Ph

N
H

Chem and Ind(1976) 1032

?h
Ph N 0
>N
Me
CO0Me

Synthesis (1975) 643

Also via: Olefinic acids (Section 322)

SECTION 349

60-85%

85%

40%

81%



SECTION 351 AMINE - ESTER 401

Section 350 Amine - Amine

NHPh

[::::] + PhNH2 + T1(0Ac)3 — [:::::[:: ~70%

NHPh

Synthesis (1974) 504

Ph
B N/J BH., - THF
PhCHO + BZNHCH,CH NHBZ ~ —— P~ Ny 3 .

57%
/CHZPh

Bz-N NHBz
N/
JOC (1975) 40 558

OMs
! H, NN,
Ph-CHCH,OMs ~ —S—5 FN-NH2 ~80%

Ph
Org Synth (1976) 55 114

Section 351  Amine - Ester

Direct esterification of aminoacids and aminoacid halides. Other preparations
of esters of aminoacids. Esters of aminoalcohols.



402 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 351

Y
0
1)
2) LDA Bz
NH,CH,CO,-t-Bu ———————————  H,_NCHCO.,-t-Bu 79%
2+l 3) Bzbr 2 P
+
4) H30 D 72% ce
JCS Chem Comm (1976) 136
COOMe
1) “oMe CO0Me
— - n60%
N-BOC 2) Hl NH
| 3) NH 2
C1
Angew Int Ed (1976) 15 294
COOEt
G Et20 Cl
MeC=CNEL, + CH,=C__ —_ 89%
COOMe
EtZN Me

Tetrahedron (1974) 30 3481
Tetr Lett (1974) 1447 with cyclohexenone

COOMe

CHCOOMe
| s i —_ 84%
NMe2 C(COOME)2

Me, N (COOMe)2

Chem Comm (1974) 587



SECTION 351 AMINE - ESTER

—

R
\
N a0 NHCOPh
0 it 0
1
— R COCHZ-?HCOOH
HO- CH-COOH
0 s | NHcoph \NaBH,
R NHCOPh 1
+
1
R'CO J
CHCOOH NHCOPh
2
R°CO NHCOPh 0

R's = Me, Ph, OMe
JCS Chem Comm (1975) 905

COOR' R
DBN
RCHO + CNCH,COOR'  ——— / \
THF N COOR’
H

JoC (1974) 39 1980

R'OCH=NR
R'y
[\ AgCl =\ R*NH,
N M+ RNC —— N\:://N—ﬁH R*NHCH=NR
N-R\\\\EEEfCOOEt)Z
(EtOOC)ZCHCHNHR

Tetr Lett (1974) 1283

403

50-71%

65%

50%

80%



404 COMPENDIUM OF QRGANIC SYNTHETIC METHODS VOL 3 SECTION 352

Me e

M c1
/
Y\COOEt o0c1
Ve N ——3-> o
( 7 COEt 89%

N

Q

Angew Int Ed (1976) 15 498

Et

~ N,COOEL

AN Et 83%

NHCOOEt

J0C (1976) 41 195

Section 352 Amine - Ether

Me3Si Mes

v
Me,SiC=CSiMe, + Mes-C=N-07  — / \N

Me351’ O’/

Chem Ber (1974) 107 3717

Ph N N
l, +¢ —> / )\ §5%
A= | Ph 0
M

Tetr Lett (1974) 1531



SECTION 354 AMINE - KETONE 405

Section 353 Amine - Halide

0
I Br
. ~
[::::] 1) (Et0),PNBry, BF5+Et,0 [::::1
. 2) NaHSG -
, 2 3 “NH, -HC1
3) Hc1l
Angew Int Ed (1976) 15 302
NH2 NH2
Brz
-t 74%
DMSO (+6% ortho)
Br
Joc (1975) 40 1867
C]ZO

ArNH2 ———  ArNHCY

Aust J Chem (1976) 29 367

Section 354 Amine - Ketone

. . TFA |
Me N=CH, CF 007 —— MeZNCHZf-COMe
RCOMe +
N _ CHyCN
i-ProN=CH,C10,”  ——> //CHCOCHZCHZNRZ

JCS Chem Comm (1974) 253



406 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3

PhN=$=0
PRCCH=CHPh  —————  PhCCH,CHPh
Cu
NHPh
J0C (1976) 41 3811
0 . 0
//JL\\ 1) G, "1
Ph CHle, 5 o P e,

CHZNMe2

Angew Int Ed (1976) 15 239

)/i;\ ]) S R
—
0 2) RX

Tetr Lett (1974) 3963

COCH, COCH,
CH40H, H,CO
N02 w2 Raney Nickel NMe2
OH oM
Indian J Chem (1975) 13 33
0
H OMF A
RCCOOR® + p-NO,C.HN, -—— R'0
27652
| Et,N
NH, R

JCS Chem Comm (1974) 558

SECTION 354

78%

~70%

40-90%



SECTION 356 AMINE - OLEFIN 407

N
R,N'X 2
CH3C0CH2COCH3 + tosN3 ———— (H COC-COCH3 80%
two phase
system

Synthesis (1974) 347
Tetr Lett (1974) 1391 for polymer

bound TsN3
Section 355  Amine - Nitrile
CN
1) MeaSiCN, ZnI2 |
PhCH=NCH2Ph PhCH 98%
2) H,0 [
NHCHZPh
Chem Lett (1975) 331
NH
NC(CHZ)SCN ——— 83%
KH, THF
CN

Synthesis (1975) 326

Section 356 Amine - Qlefin

NH,Br
y o — / 89%
N N

OMe
CHO CHO

Synthesis (1976) 545



408 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 356

0
KH, Mel
- 50%
o J
Me

Synthesis (1976) 401

Q
I ArNH
Me—C—?H-CN ——  Me-C=(-CN 60%
C ArNH C1
Chem Ber (1976) 109 2908
0 0
| HR', |
R-C-CHCT1-CHO ——— R-C—CC'I=CHNR'2 35-48%
R = Ph, OEt
R'2 = Mez, Etz, (CHZ)S
Comptes Rendus C (1976) 282 935
1) Buli
PhNCHZCH=CH2 —_— PhN—CH=CHCH3 75%
| 2) Mel |
Me Me

Synthesis (1974) 672

d Y
N
~ NH
Ts he
———

benzene
Ts

Tetr Lett (1976) 3919



SECTION 356 AMINE - OLFEIN 409

Me

[::}/JL\\ Mgpr [:;::T
667

COOEt
COOEt
JCS Chem Comm (1975) 682
PrCH
1) PhCN I
PhCN + PrCH LT ———s C—NH 63%
2 2) uo"
?=NH
Ph

Tetr Lett (1976) 147

Et CH,NMe,,
H20 Me
[Et,BC=ZC-CH,] + [M ECH 18r”
Nal Et =C- + e r
3 3 272 1) Et Al
2) ;;B\\\\Et Me
CH,NMe,,
Chem Ber (1975) 108 395
H
N =
1) B,H
[::::If;;;\ —2h CHs 519
2) H,0,, “OH
2v2 NH

2
Tetr Lett (1976) 757



410 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 356

R
R.. ' 130°
O c1 + \ — 60-73%

A

9

JACS (1976) 98 2901

NS
NaNH /——T
2 of
[:;::]//N\\ - (CH2)3 ol

Comptes Rendus € (1976) 282 1003

HZO MeZNCHZ H

MezNCHZCSCCH NMe, + EtMgBr — —— 73%

272

Et CH2NM62

J Organometal Chem (1975) 86 297

CMeZCH=CMe2

HOAc
N+ Me,C=C=CMe, — ——> A\ 1002
N N

Indian J Chem (1975) 13 1124



SECTION 356

0
hv
+ - ———
~ PhHo
N3 3600 A
0

1) t-Bu0Cl
2) MeS?HCOCH3
CH
NH, 3
3) Et,N
4) LinTH,
1) ROCT
2} CH,SCH,COCH
C]—-<i:::>r—NH2 32773
3) Et,N
—
Ra Nij

AMINE - OLEFIN 4n

96%
CH=CHCH3

0

Joc (1974) 39 781

\ 85%

JCS Chem Comm (1974) 201

SCH,
C1

A\

N

H 75%

c1

\

N

JACS (1974) 96 5495

86 5508 (oxindole)
56 5512



412 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTTION 358

Section 357 Ester - Ester

{-) I
<i:::>>___c1 + CH(COOEt), — -2, <i::::>———CH(COOEt)2 50-90%

Cr(CO)3
JACS (1974) 96 7091
1) LDA, THF
Me2CHC02Et ———r MEZCCOOEt 85%
2) 12, THF

MeZC-COOEt

Synthesis (1975) 396
Chem Lett {1975) 621 {electrolytic

coupling)
'Also via: Dicarboxylic acids (Section 312)
Hydroxyesters (Section 327)
Dials (Section 323)
Section 358 Ester - Ether, Epoxide
OCOCF3
2 1(0COCF.)
0 " ococr,

Angew Int Ed (1976) 15 436



SECTION 359

NaH

ESTER - HALIDE

O==C

PhCHO + BrCH,CL-5-t-Bu

DMF

Section 359 Ester - Halide

/
PhCH \\ f-s-;fsu

Br

0
COOEL
MgBrZ, H202
Q
1) Me3SiC(SMe)2Li
2) NBS, CHSCN, CH30H
0
i-ProOH
+ CHBrzCN ——s
i-ProK

l

0
Joc (1974) 39 2938

COOEt

Br

Chem Pharm Bull (1976) 24 820

CO0Me

Synthesis (1976) 121

©<Br

€001 -Pr

Comptes Rendus (1974) 278 77

413

67%

100%

76%

74%
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Me Me
1) Et3SiH, Rh{TI)
Me-CH=C-C00Me Me-CHZ-C=C(C])COOMe 92%
2) PhHgCBrC]2

Chem Pharm Bull (1976) 24 1957

N-iodosuccinimide 1
| , 70-95%
RCOOH, CHCI
3 “'DﬁR
0

R = Me, Ar, CFy, H
Tetr Lett (1976) 3661
0 0
I Ll
— +THOC-R + I, — I-?-?-OC-R
high yield
JCS Perkin I (1974) 1858
JCS Perkin 1 (1974) 1864
(lodolactonization)
DMF
R?H-(CHz)nCHZOH + PhyPBr, —izz;? RfH—(CHZ n~CH,Br 50-90%
OH OCHO

Differentiation between OH's in diols
1° - Br
2° > formate ester

Tetr Lett (1974) 93



SECTION 360 ESTER - KETONE 415

R COOH
Me
NaHCO,,
————)
Br2

Also via: Haloacids (Section 319)
Halohydrins (Section 329)

Section 360 Ester - Ketone

Esters of a-ketoacids. . . . . . . .
Esters of g-ketoacids. . . . . . . .
Esters of y-ketoacids. . . . . . . .
Esters of &-ketoacids. . . . . . . .
Esters of other ketoacids. . . . . .

Acyloxyketones . . . . . . . . . . .
SeO2
RCOCHZCOR' —
or
1} Br,/Py
—————=—— RCOCGCOR'
2) DMSO
0 MgBr
| 1) 2 cHo
Ph-S~CH-COOEt ———7——
2) A

52%

JOC (1975) 40 2843

................ 415-418

70%

Helv Chim Acta (1974) 57 2201

\//\”/\COOEt 90%
0

Tetr Lett (1975) 2841
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COOEt  ~OH, phase-transfer cat. COOEt
95%

BzBr Bz

Chem Lett (1976) 1259

0
l! i COOE
CHy-C-0-C-CHy + BrZnCH(CH,)CO0EE — 874

JOC USSR (1975) 11 2360

COOH 1) Mg(OMe)OCO,Me COOMe

~ - Me0,C 92%
2) MeOH, H
0

Joc (1974) 39 3144

0
CO0Me
0 A
+ CH,=C-CO0Me — Me 85%
~ 2
0 Me
OH
Tetr Lett (1975) 2389
0 0
CO,Me PhH C0,Me
//lt\v// 2 USEE 2 859
CH2 CHCH By chec
R;NMe o CHth=CH,

Joc (1974) 39 327



SECTION 360 ESTER - KETONE 437
Me0

0 0
& 3 Culi 0
3
e OMe  ——
, COOMe

JACS (1975) 97 3822

Li

/\/>< 1) DMF

S S
L 0
///\\\//Ji\\///COOEt
2) - .

74%

Angew Int Ed (1974) 13 77

COOEt CO0Et
A920

2 —_ 90%
DMSO
2

Synth Comm (1976) 6 429



418 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 360

0 0
COOEt
BF3-E£,0
2, 96%
N,CHCOOEE
Synth Comm (1975) 5 125
COOEt
KH, THF 0
Et0,C(CH,),C00Et  ——r 95%

Synthesis (1975) 326

HO

| EtO\\ //pEt 0
CH.,~CNMe
I 3 2 73%
115° o7 OEt

[}

C
|
H
Tetr Lett (1976) 341
0
CHO .
0 0 0 83%
Ph 0

Bull Chem Soc Japan (1976) 49 1055

CO0Me EtCO CO0Me
(EtC0),0

— 55%

InC1

Bull Soc Chim Fr (1975) 274



SECTION 360 ESTER - KETONE 419

& :
BrCH,COOEt

_ 2
RCO,” ! RCO,~ !
CO0Me
JACS (1974) 96 8102
JOC (1974) 39 1873
0" Na* 0
, N i
COOEt PPhy “BF,
N >
SPh A702%
2) HC
CO,Me

Tetr tett (1975) 4531

0
s
CH, (CH, ST 0 /j
o (CH,STs ), s

CH,O0H

3
C02Me

93%

Tetr Lett (1975) 3841
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3
0 R R5 OR7
1) TicC1 ,Ti(O—i—Pr)
' RS osie,  2) Hp0» K500y
RZ
70-98%
5\, 6
2 1R
R's = alkyl, Ph
Chem Lett (1976) 163
0 0 8
= b4
Bz 1) CH3EOOCH2CH CHCHZC]
2) H,0
3 0 / 50%
0 3) NaH, benzene

Synthesis (1976) 110

1) LDA, THF/HMPA, -60°

70%
2) MeCH=C(SPh)COOEL

SPh
COOEt

Bull Chem Soc Japan (1975) 48 3769
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ROOR (CHZ)SCOOMe
CH,=CH(CH, ) ;,CO0Me  + _ 70%

Coll Czech (1976) 41 1698

OSiMe3 0
0COPh
1) lead tetrabenzoate
91%
2) Et3NHF
Joc (1976) 41 1673

0 NOCOCH3

_Br ___OCOCH3

- 1) H,NOH
~80%
\ 2) py, (CH3C0),0 \

Bull Soc Chim France (1976) 642

0siMe, 0
1) Pb{0AC
N ) (+ ) . ’/JL\N//,OAC 95%
Mo 2) my0 h

Synth Comm (1976) 6 59

KZCO

PhCHOCPh + MeCHO ~2°3 PhCOCHMe 59%
t-BuOH I
CN 0C-Ph

Tetr Lett (1975) 903
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Also via: Ketoacids {Section 320)
Hydroxyketones (Section 330)

Section 361 Ester - Nitrile

a, B and higher cyanoesters. Esters of cyanohydrins

CN
_CN 1) EtMgBr
Me,,C=C ——————  Me,C-CHCOOEt 62%
COOEt  2) H30 |
Et

Angew Int Ed (1975) 14 629

LiC1, HMPA
NCCH,COOEt + PhCH,Br ———————+ NCCH(CH,Ph)COOEt + NCC(CH,Ph),COOEt
2 2 160° 2 PRV
30% 64%
Chem Lett (1975) 1149
COOEt COOEt
1) t-BuOK I
MeCHNz( ————— Me-C-N=C 79%
2) PhCH,Br ]
CH,Ph
Chem Ber (1975) 108 1580
0 Me H
] HCN
(CHyCH,0 + Ph,P=CHCOOEt —— — 58%
NC COOEt

cis-trans mixture

Coll Czech (1976) 41 2040
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ci, N i CH,CN

1) Et,N NCCO,

—_— t 85%
CHy N 2) Mel CHy ) CO,Me

JCS Perkin I (1976) 1926

CH3

0 0
A Ph-C-0-0-C-Ph
759
CN

COOEt cyclohexane, rfx

COOEt

Org Synth (1976) 55 57

Also via: Cyanoacids (Section 321)
Hydroxynitriles (Section 331)

Section 362 Ester - Qlefin

a,B-0lefinic esters. . . . . . . . . . . .. . e e e page 423-476
B,y-0Tefinic esters. . . . . . . « . « v i o i e e e e e e 437
v,6=-0lefinic esters. . . . . « . . . . .« . . o000 ... 438
Other olefinic esters. . . . . . . . . . . . o o v v v v o .. .. . 438-439
Enol esters. . . . . . . . . . 0o e e e o v ... 839-440

For allylic acetoxylation see section 116, Vol. 1 and 2 (Esters from Hydrides)

Review: "Methods for the Synthesis of o-Methylene Lactones"

Synthesis (1975) 67

Review: "Synthesis of a-Methylene-y-Butyrolactones"

Synth Comm (1975) 5 245
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1) LDA
2) (PhS)2

_——

3) NaIO4
4) 115°

Tetr Lett (1974) 1100
JCS Chem Comm (1974} 135

CH2C00H

Pb(OAc)4

-y

Ph Ph

Tetr Lett (1974) 339
Synth Comm (1974) 4 133

0 PRH
+ PhCHO —
\, \
0

0(0Et), d

JoC (1974} 39 3236

paraformaldehyde
0 PPh

THF 0
0

JOC (1974) 39 1958

SECTION 362

72%

50%

100%

98%



SECTION 362 ESTER - OLEFIN 425
HOOC
Y/ 1) LDA
—_— n50%
Bz0C=0 COOH 0
0 0
2)
3) CF4C00H
Tetr Lett (1975) 4099
OH
»
co, Pdcl, Py
0 624
gy ﬁ ~~
HZN-C-NHZ, Me,CO CHZ
JCS Chem Comm (1976) 907
0
1) MCPBA 0 o
Me v o 60-80%
2) DBN
Br
CH,
JCS Chem Comm (1975) 887
CH, SCH

N

X5

JACS (1975) 97 7182
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1) i-ProNLi
2) CH3I

— N ~60%
3) B-Proli O AL
4) Ph,Se,

5) H202

JOc (1974) 39 121

H <;t:] Me
' Br\\~//u\\\ -
- COOEt
Me Et

Chem Ber (1974) 107 2853

NMe2 0
Ha
NaCNBH 0
52%
Me NH NaHCO

JOC (1975) 40 3474

Et 0

COOEt COOEt
1) LDA 1) oxidation
—_— SPh
2) PhsSPh 2) » ‘
76%
COOEt

JACS (1976) 98 4887
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0 CHCOOEt
TMS%HCOOEt + — 959
Li
JACS (1974) 96 1620
Tetr Lett (1974) 1403
0 COOEt
COOFt 1) NaH-THF
T R 50-90%
PPh
3
2) [:><
R! COOEt COOE®
JACS (1974) 96 1607
Me0,,C NHPh
MeOZC NHPh
PhCHO + — — 60%
Ph 0 ]
H COOR
Z Chem (1976) 16 13
0
COOMe
0

CH,Br,
//LL\V//COOMe — COOMe 62%

JACS (1974) 96 1082

C1

1) HgCl,, H,0 —
HOCH,C=CH 969
2) €0, LiypdCl, 0

0

Tetr Lett (1976) 4661
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¢] 0
COOEt COOEt
1) base
————— ey
2) PhSex
3) H202
JoC (1974) 39 2135
39 120
Tetr Lett (T974) 2279
9 COOMe
PhSe CO0Me
1) PhSeH HZOZ
—_ — = A50%
2) Buli

3) CH30C0C]

Tetr Lett (1976) 453

THF
+ TMSCHCOOEt ———r O:cnco Et 95%
' _780 2

Li

Bull Chem Soc Jap (1974) 47 2529

CHCOOEt

1) LDA
Et0-C-S-CH,CO0Et + 78%
H 2) H, ot

Chem Lett (1976) 917
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Li CH, 0L
Ph—CEC-CHZOH + Buli  —— — —_— 77%
Ph Bu
Ph Bu
Acta Chem Scand B (1976) 30 521

OH CH,Br 0
| NaOH
+ BrCH,-CHCOOH ~ ———
DMF P
“COOH
37%
0 0
1) &

————————

2) Et,N =

Synthesis (1975) 599

Ph
CH3C(0Et)3 — P-C1Ph
Mezf—CEC-(':Php—mPh —_— P, / 70%
OH  OH 0
0
Chem Lett (1975) 939
Ph
o+ 1) 18-crown-6
PhCHZCOO K+ PhZC-CHO —_—— - 90%
] 2) o oh .
Br h 0

Joc (1975) 40 3139
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Ph Ph
DN lithium chloropalladite
P 5 67%
H
Me 2 0 Me
COOH
Bull Chem Soc Japan (1975) 48 1673
~
Ph-CzC-C*7
l + Ph 0 0
C 1) H | =4 .
NN —_— ~40%
Cc1-C CH3. 2) CHN -
| 272 R
C1
Bull Soc Chim France (1975) 751
2) OMe
e + — — f ~40%
\' 3) HZO ~
HO C1 OMe
Can J Chem (1975) 53 195
H
Ph N\
Ph-C=C-CHO + PhCHZCOOH ——— \ 80%
0 Ph
Tetr Lett (1975) 1457
0 0COMe
1) MeZCuLi CO00Me
—_—c 46%
2) C1CO0Me
Me

JOC (1975) 40 1488



SECTION 362 ESTER - OLEFIN

Tetr Lett (1975) 1621

CO0Me
CO0Me COQMe

COZ(CO)B
C00Me

JCS Chem Comm (1974) 384

OH

AT(OEL) COOEt
ﬂ_CGH]3\/L/COOEt — 3, E—C6H13N

JACS (1974) 96 6153

. 1) (cyclohex),NLi R
Me,S1CH, COOEE  >==CHCOOEt
0 R
HIPN
R R'
JACS (1974) 96 1620
1) LDA
2) PhCHO
TMSCH, C0,t-Bu ~ ——————>  PhCH=CHCOOtBu
22" ¥ =
3) H,0

Tetr Lett (1974) 1403

431

72%

95%

75%
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base Ph //Me
PO?HCOZEt + PhCOCH, ——r =

(££0)
3 Me”  TSNCOOEL

2
Me
Synthesis (1974) 122

(1974) 869
Tetr Lett (1974) 711

Me
DGy CHeCH-C-CHEO e
Te Cd1,DBN
N
n=C.H,CHO + Ph,PCH,C=CHCOOMe —
n-Cghyy 3PCH,
TNi-PrNEL
\\
* n=C_H, CH=C-COOMe

5N
MeC=CH2

Joc (1974) 39 821

Na2C03
BrCHZCOZEt + PhSO — —

ethanol

¢ —
//l[:;ﬁ CO,Et

Bull Soc Chim France (1976) 525

1) DIBAL-H
2) CICOOEt  t-Bu

t-Bu-CsCH  —————
3) Hy0 =
COOEt

Synthesis (1976) 625

65%

68%

74%

98%

72%
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Et
1) Brz COOEt
Y A
£t Et
HC=CCOH + H—B< —_— H—B/
! \_\
COOEt
1) Br2
2) £t0° _
Ft  COOEt

JOC (1974) 39 2321

o 1) AcCl
[R'3B—CEC—R] Li nd pl—
2) Jones reagent

R COMe

Tetrahedron (1974) 30 835

COOEt
///L\\ Ety0
BUC:CCU~" X + CHy=CHCHyBr  ——2—  CHy=CHCH, COOEL

-78°
\\ﬂ//

JACS (1974) 96 7138

(EtCO)20 + Ban?HCOOEt — Et?=CMeCOOEt
Me 0COEt
JOC (USSR) (1975) 11 2360

433

70%

76%

28-42%

70%

76%
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oLi

a | R,P
- e N _ 3
T <§Pd\\7/§ + PRSOCH-COCH,  —3—

40-90%
I
ZN N coome
JACS (1974) 96 7165
Joc (1974) 39 737
CH=CHCO,Me
4
N Br _ 1) HMPA, 25° N
+ PhSOCHCOOMe ———————r 86%
2) 80° |
JACS (1974) 96 7165
OH
———————
oy CH3OH ~ _CO0Me
JACS (1974) 96 7349
COOEt
e soc1, .
2 cgg _ 64%
THF, rfx
COOEt N COOEt
Synth Comm (1976) 6 185
NMePh 1) i-Pr,NLi NMePh
MeCH=C” =z MeCH, CH= 80%
SCO0Me  2) Mel COO0Me

Synthesis (1975) 512
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Pth(TFA)2 + HC=CCOOMe ——————  PhCH=CHCOOMe 88%

L12PdC14

CuC]z, MeOH

J Organometal Chem (1975) 98 C8

;Ph 1) LDA
N3, PhCH=CHCH=CH-CH=CHCOOEt 84%
2) CH=CHCOOMe
€1
3) PhCHO
Tetr Lett (1975) 1359
Ph H
>}::K< 72%
NaOMe H COOMe
PhCH.,CCOOMe
A .
N, BF 5-Et,
Dce Ph COOMe
— 80%
H H
Chem Pharm Bull (1975) 23 229
Cu20
CH,(COMe), + t-BuNC —5— (MeOC),C=CHNt-Bu 34%
2 2 PhH 2r =
J Organcmetal Chem (1975) 85 395
€O, MeOH
PRCH=CHHGCT ~—————  PhCH=CHCOOMe 100%
PdC1,

Joc (1975) 40 3237
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OAc O

OAc )\/“\0
PN o1t
N yt 18:1 Z to E

CH3C0C1

NEt,, HMPA 0

AN

1:156 72 to E

AcO

Tetr Lett (1974) 925

+
H
EtCOOH + HgOAc2 + vinyl versate 10 —— EtCOOCHCH2

Tetrahedron (1974) 30 4205

0
0 Me Il
il Bu,CuL g
MeC=CSEt —m e \Et
THF
-78° Bu
JOC (1974) 39 3174
0 0
+
0 + Ph3P-CHC0Et — 0
0 \
H
EtOC
I
0

Aust J Chem (1975) 28 2499

SECTION 362

100%

60%
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0

X e 25 0
n |
X E£00C COOEt  2) ~OH COOH

COOH
70%

XL

0

JACS (1975) 97 6892

Ph
CH3 0
HCEC-CHZ-CHPh + 3 BY’Zn—C(COOEt)2 _—
I 2) W0
OH H2C
Me COOEt
Comptes Rendus C (1975) 280 999
Et20
MeCH=CHCHZZnBr + C1C02Et — MeCH=CHCH2COOEt
-15°
J Organometal Chem (1975) 96 163
0 0
- 1) LiCHZCOOMe _
2) Crog, W'

CHZCOOMe

Joc (1974} 39 2637

_Curtius

437

72%

70%

70%

80%
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N\
N PdC1,, \\

2) —CH(COOMe)z

R ——— A50%
0 3) DMF, Lil 0
HZCOOMe
Tetr Lett (1976) 495
’ CH,C(OEt) ’
7 heat é
Ho H,CO0EL

2
Org Synth (1974) 54 74

0 ceric ammonium nitrate
65%
0 \COZMe

Chem and Ind (1976) 565

1) HgOAc
2) NaBH4, NaOH

\ 3) Ac20, pyridine \

57%

Steroids (1976) 27 197
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]
1) (CH,=CH),CuLi 0
z ", 65
2) TMsCl . (

3) 0,
4) NaBH

4
Tetr Lett (1974) 1713
COOMe

1
|
|
C tetralin 7N
+ I — 15%
? rfx t

)
CO0Me CO0Me C00Me

Angew Int Ed (1976) 15 104

Y 0
1) NaH H*
————s HO —
2} HCOOEt

62%

JACS (1975) 97 5873
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TFAA 1) 0,
2) Me,S

2
OMe ome  OC0CFg
40%
N
0
A
JCS Perkin I (1976) 1438
M /
1) CH,=CHCH,MgC \
MeC=CCH,0H — 75%
2) Ac,0, pyridine
) Acg0. py CH,0AC
Synth Comm (1976) 6 319
" 0 °
:>==CH2 " c1-J-c-c1 — f 959
TS Ph 0 0

Angew Int Ed (1975) 14 636

Also via: Acetylenic esters (Section 306)
0lefinic acids (Section 322)
g-Hydroxyesters (Section 327)



SECTION 364

Section 363

Me(CH2)4CHG

CH

Section 364

Et0

ETHER - HALIDE 441

Ether - Ether

0TMS
Li, Me,SiCl ) (
—————————  Me(CH,),CH-CH-(CH,) Me 60%
DME 2 4| 2’4
0TMS
Synthesis (1975) 787
CH
3
0CH,
CHO0H
T ~0CH 7%
electrolysis 0 3

Synthesis (1975) 717

Ether - Halide

RO

CuC]2 + KI + MeOH — :>__~\\

Et0 I

moderate yield

Bull Chem Soc Jap (1974) 47 2818

BF ,+Et,0
32, ocnzm
ELOCH,CT

Tetr Lett {1975) 4637
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Me

AgC]O4
+ t-BuOK + HCI, —> ——— 55%
MeCOH

JCS Chem Comm (1974) 196

Section 365 Ether, Epoxide - Ketone

NMe2 NMez
SMe ++
1) LDA 1) Hg ', MeOH
———y ——————y
2) MeSSMe 2) CuClz, HZO/THF
OMe
Individual yields >90%
Tetr Lett {1976) 4687
1) LDA, DME 0SiMe
PhCH-OSiMe3 —_—_— 98%

| COPh
CN 2) [:::>=::0

Synthesis {1975) 391



SECTION 365 ETHER, EPOXIDE - KETONE 443

NaOH/H.,0 g
RC=CCH(OEt), +2R',BH  ————5—  RCH,CCH,0Et

JACS (1974) 96 316

Me0™
MeZC-CH=CHCOMe —_—
CHZOTs
COMe OMe
Chem Ber (1974) 107 887
CH3
=
0
=cH s
CH3CNO Ra Ni
\ S g
\ HOAc
74%
]
<§:C
1/<§>“CH3
\\ 0
J Gen Chem USSR (1975) 45 2534
OH 0
AcQOCHO
— ! +100%
ﬁCHZNOZ NO,
0

Tetr Lett (1976) 719



444 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 3 SECTION 367

<

|

-S Me
hv
849
OPh benzene 0

Synthesis (1976) 532

(e

Section 366 Ether, Epoxide - Nitrile

CN

0 1 N Ko-t-Bu
. =, 54
CH(COOEL), | COOEL

COOEt

JCS Chem Comm (1975) 95

ot
NaN(THS), AR
CICHCHCHON B 8 62%
| 95°
OCH#e
Et

Tetr Lett (1975) 389

Section 367 Ether - Qlefin

OEt
5 Amberlyst 15 | 2
R’CCHZR + Et03CH —————  R'-(=CHR
cat

70-100%

Synthes