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PREFACE

Compendium of Qrganic Synthetic Methods, Volume 2 presents the early
1971 to early 1974 crop of published functional group transformations, plus
the gleanings from previous years. It is in part a supplement to Volume 1
and in addition contains a new chapter on the preparation of difunctional
compounds. Previous reviewers and abstractors have tended to avoid difunc-
tional compounds, having found the data particularly well concealed in the
literature. Addition of this new chapter increases the complexity of the classi-
fication schemes, requiring more instruction in the use of the book. However,
the system used is still simple enough that those who wish to just jump in will
do well with no more guidance than that offered by the indexes.

The task of abstracting the approx. 90 journals covered by Volume 7 and 2
of the Compendium becomes ever more difficult as chemical publications con-
tinue to appear in increasing numbers. Within a few more years it will not be
possible for a team of two to continue as sole abstractors, writers, artists,
typists and proofreaders for the Compendium. Perhaps a fully organized
abstracting service, responsive to the needs of the synthetic chemist, will
someday be set up. It would help, of course, if chemists would learn to write
orderly, concise papers that can actually be read rather than deciphered.

lan T. Harrison
Shuyen Harrison

Palo Alto, California
May 1974
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ABBREVIATIONS

Ac acetyl

9-BBN 8-borabicycle{3.3.1]nonane
Bu buty!

DcC dicyclohexylcarbodiimide
DDQ 2,3-dichloro-5,6-dicyancbenzoquinone
DMA dimethylacetamide

DMF dimethylformamide

Et ethyl

HMPA hexamethylphosphoramide (hexamethylphosphoric triamide)
Me methyl

Ms methanesulfony!

NBA N-bromoacetamide

NBS N-bromosuccinimide

NCS N-chiorosuccinimide

Ni Raney nickel

NIS N-iodosuccinimide

Ph phenyl

Pr propyl

Pyr pyridine

THF tetrahydrofuran

THP tetrahydropyranyl

Ts p-toluenesulfony!
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INDEX, DIFUNCTIONAL COMPOUNDS

Sections—nheavy type

Pages—light type

300
214
301 312
216 233 Ao 3
302 313 323 &
218 241 276 ?
303 314 324 333 &
220 246 284 317 &
304 315 325 342 &
222 248 287 335 &
305 316 326 335 343 350 & &
222 248 290 319 335 341 & K
306 317 327 336 344 351 357
204 255 204 320 336 343 354
307 318 328 337 345 352 358 363 &

225 256 298 322 336 346 358 382 L o
308 319 329 338 346 353 359 364 368 &
226 257 300 322 337 347 359 383 390 &

309 320 330 339 347 354 360 365 360 372 &
208 260 302 324 337 348 362 384 394 405 S
310 321 331 340 348 355 361 366 370 373 375 \3*‘
231 269 311 327 340 352 372 387 400 414 428 o
311 322 332 341 349 356 362 367 371 374 376 377
231 270 312 328 340 353 374 388 400 417 430 432

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

Protection of

Preparation of
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Compounds Compounds Compounds
Compendium Compendium Original

Volume 1 Volume 2 ' literature
Index *— —* Index
Page Xi oy H Page ix
Index —
page x1 p——
Section *_ ﬁ Section
and page and page _—
with with *
examples [r—— examples
o ——————
Basic Full
details details
References Authors ‘—
Further ‘_
references
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INTRODUCTION

Relationship Between Volume 1 and Volume 2. Compendium of Organic Syn-
thetic Methods, Volume 2, presents more than 1000 examples of published
methods for the preparation of monofunctional compounds, updating the
3000 or so in Volume 1. In addition Volume 2 presents a new chapter with
about 1000 examples of the preparation of difunctional compounds. Methods
for the protection of carboxylic acids, alcohols, phenols, aldehydes, amines,
and ketones were included in Volume 1. In Volume 2 protective methods for
acetylenes, amides, esters, and olefins are also covered.

The same systems of section and chapter numbering are used in the two
volumes.

Classification and Organization of Reactions Forming Monofunctional Com.
pounds. Examples of published chemical transformations are classified accord-
ing o 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 unsaturation,
which appears in both starting material and product, or increases or de-
creases in the length of carbon chains; for example, the reactions t-BuOH —
t-BuCOOH, PhCH,0H — PhCOCH and PhCH = CHCH,0H — PhCH =CHCOOH
would all be considered as preparations of carboxylic acids from alcohols.

The terms hydrides, alkyls, and aryls classify compounds containing react-
ing hydrogens, alkyl groups, and aryl groups, respectively; for example,
RCH,-H — RCH,COOH (carboxylic acids from hydrides), RMe — RCOOH (car-
boxylic acids from alkyls), RPh — RCOOH (carboxylic acids from aryls). Note
the distinction between R,CO — R,CH, (methylenes from ketones) and
RCOR’ — RH (hydrides from ketones).

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)

XV



xvi INTRODUCTION

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 acety-
lenes from acetylenes)
ROH + RCOOH — RCOOR (esters from alcohols; also esters from

carboxylic acids)

Yields quoted are overall; they are reduced to allow for incomplete conver-
sion and impurities in the product.

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

Reactions are included even when full experimental details are lacking in
the given reference. In some cases the quoted reaction is a minor part of a
paper or may have been investigated from a purely mechanistic aspect. When
several references are given, the first refers to the reaction illustrated; others
give further examples, related reactions, or reviews.

How to Use the Book to Locate Examples of the Preparation or Protection
of Monofunctional Compounds. Examples of the preparation of one functional
group from another are located via the monofunctional index on p. 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 examples of the reactions of a functional group are
found in the horizontal rows of the index. Thus Section 1 gives examples of
the reactions of acetylenes that form other acetylenes; Section 16, reactions
of acetylenes that form carboxylic acids; and Section 31, reactions of acety-
lenes that form alcohols.

Examples of alkylation, dealkylation, homologation, isomerization, trans-
position 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 prepara-
tion of acetylenes from acetylenes, carboxylic acids from carboxylic acids, and
alcohols and phenols from alcohols and phenols.

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 Sec-
tion 199 on olefins from aldehydes and Section 207 on olefins from ketones.

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



INTRODUCTION xvii

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

A few reactions already presented in Volume 1 are given again in Volume 2
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,0H.

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 Com.
pounds. This new chapter considers all possible difunctional compounds
formed from the groups acetylene, carboxylic acid, alcohol, aldehyde, amide,
amine, ester, ether, epoxide, halide, ketone, nitrile, and olefin. Reactions that
form difunctional compounds are classified into sections on the basis of the
two functional groups of the product. The relative positions of the groups do
not affect the classification. Thus preparations of 1,2-aminoalcohols, 1,3-
aminoalcohols and 1,4-aminoalcohols are included in a single section. It is
recommended that the following illustrative examples of the classification of
difunctional compounds be scrutinized closely.

Difunctional Product Section Title

RC=C-C=CR Acetylene—Acetylene
RCH(OH)YCOOH 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,0H Alcohol—Ester
RCH(OH)COOMe Alcohol—Ester
RCOCOOEt Ester—Ketone
RCOCH,0Ac 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



xviii INTRODUCTION

How to Use the Book to Locate Examples of the Preparation of Difunctional
Compounds. The difunctional index on p. xi gives the section and page cor-
responding 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 sections) or Car-
boxylic acid—Olefin (difunctional sections). In such cases both sections
should be consulted.

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

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

The user should bear in mind that the pairs of functional groups alcohol,
ester; carboxylic acid, ester; amine, amide; carboxylic acid, amide can be inter-
converted 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,0OH (Alcohol—Alcohol).
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Chapter 1 PREPARATION
OF
ACETYLENES

Section 1  Acetylenes from Acetyienes
FEEREEEEEEEEEEEREEEEREEEEREEEE

1 PhsB Buli THF
t-BuC=CH > t-BuC=CPh 83%
2 1y Etp0

JACS (1973) 95 3080

Section 2  Acetylenes from Carbox¥1ic Acids
00000 Q00 ) C00Q 00

?OOMe
(CHp)7C=CCgH17 24%

CO0Me

7 CgH17C=C(CH2)3C00H
(CH2)4CO0H 8 >

electrolysis MeQH
JCS (1955) 2218

Section 3 Acetg]enes from Alcohols
O0OOPOOO000O0CCO0O00RCO000C

No additional examples



2 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 8

Section 4 Acetglenes from A1deh¥des
X2 o0

i CHO CBrg PhaP CH=CBr2 Li-Hq C=CH
| — . | —
CHoC1 or BuLi
ALY

Tetr Lett (1872) 3769

: g

0 3 CHO  pppacit wCH=CH2 | By CClg 0 3 czcH
A Et,0 2 NaNHp NH 48%
Me N 2 b 3 Me" SN

J Med Chem (1972) 15 1262

Section 5 Acetylenes from Alkyls, Methylenes and Aryls
Q Q CQC0O

No examples

Section 6 Acetylenes from Amides

QCCQC0CO00000000D000000

No examples

Section 7 Acet¥1enes from Amines
000QDO00000000C0O00Q

No additional examples

Section 8 Acet¥1enes from Esters

No additional examples



SECTION 10 ACETYLENES FROM HALIDES 3

Section 9  Acetylenes from Ethers
CO000CQLO00OROOOROOOO0000

No examples

Section 10 Acethenes from Halides

CEEEEEEEE] EREEEEEEE] C
Examples of the conversion of dibromides into acetylenes are included
in section 14 (Acetylenes from Olefins)

@ 1 Mg Etp0 THF @ @
the e ,
3 CI1CH=CCl,

OMe OMe MeQ
Synthesis (1972) 38

Br TLi THF C=CH
_— <48%
Me 2 CuBr Ety0 Me

3 1C=CSiMes
4 Base
Tetr Lett (1972) 5209
NaCzCH
RBr e RC=CH
NH3

Org Synth (1963) Coll Vol 4 117
Angew (1959) 71 245

Qm CHy=CHCT OCHZCHCIZ NailHp QCECH 285
e . —————
AC13 NH3

Rec Trav Chim (1965) 84 31



4 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 13
Section 11 Acetylenes from Hydrides
0000000000 CC00C00000R00O0

No examples

For examples of the reaction RCZCH — RCZC-C=CR’ see section 300

(Acetylene - Acetylene)

Section 12

Acet¥]enes from Ketones
EX-6) CECEEEERE CEE-X-X]

1 NHpCONHNH,
B
2 Se0; HOAc

3A

PhCOCH,Me

R
(CHp)g  C0
CHp

1 Bro

————

2 Etah

COCH2 Se0p H20 coco
(o) ¢

[
CH2)13 dioxane CH2)13

Section 13

Acetg]enes from Nitriles
] 00000

No examples

(CHz)g i CO
\\\\__—C

PhC=zCMe 49%

Angew (1970) 82 484
Internat Ed 9 464
Chem Comm (1971) 1058

~ C

210° -
(CH2)g u! ~T%

—

JACS (1965) 87 1326

1 NH,NHTs HOAc ¢=C
e T, (( o )\ 234
2 hv NaOH MeOH 2/13

HzO
Synthesis (1971} 215



SECTION 15A

Section 14

PROTECTION OF ACETYLENES 5

Acetylenes from QOlefins

00000000000 000000000000

Br NaNH»
C7Hy5CHCH=CHp  ——=  C7Hy5CHaCHCHBr ——> CsH15CH,CECH  >89%
by MepSO | .
L—— C7H15C=CMe >89%
Tetrahedron (1970) 26 2127 2637
Section 15  Acetylenes from Miscellaneous Compounds
V00000 00CO0QOCLOCOCC000O00O0000R00000CC0C
Cr$0g DMF
PhC = ?Ph —_— PhCzCPh 96%
Br Br Ha0 JACS (1964) 86 4603
CHoOMs CH
I
C=0
TsNHNHp  KOAC
- 50%
HOAc CH,Clp
AcO Helv (1970) 53 171
Section 15A  Protection of Acetylenes
CEEEEEEEEEERPEEEEEEECERE
Coz(CO)g
RCECCHZFHMe ——————— RCEQCHngMe
OH /. OH (Stable to ByHg, diimide
(C0)3CowninCa(CO)3 and acid)
‘\\\ /

Fe(N0)3-9Hp0 EtOH

Tetr Lett (1971) 3475



6 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 15A

Me Me
QCHQC =CHC=CH 1 EtMgBr THF ?CHZC =CHC=CSTMe3
e e
CCHgC =CHC=CH 2 Me3SiC] CCHZC =CHC=CSiMes
Me Me
1 AgNOg EtOH Hs0 (Stable to acid, NaK
2 KCN Wittig reagents and Hp/Pd)
Rec Trav Chim (1967) 86 1138
JCS Perkin I (1972) 361
JACS (1968) 90 5618
Tetrahedron (1972) 28 4591 4601 5221
C=CH CZCCH(OEt)?
1 RMgBr
---------- >
2 HC{OEt)3
| Acid
1
¥
C=CCHO

NaOH MeOH l:::’ll{:::l

JCS C (1969} 2173
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Chapter 2 PREPARATION

Section 16

CgHy7C=CH

t-BuCzCH

CgH1 3C=CH

OF

CARBOXYLIC ACIDS
ACID HALIDES
AND ANHYDRIDES

Carboxglic Acids from Acetylenes
000000 CCOCOCOOOO000000000C0Q

1 LiNHp NH3
. CgH17(CHz ) 7CO0H 92%
2 Br(CHp)5COOH

3 Hp Pd-C EtOH JCS (1963) 775

(1965) 894

RuQz NaOC1
—_— t-BuCOCH 60%

CClq Hp0

Tetr Lett (1971) 2941

T1(NO3)3 HC104
> CgH13CO0H 80%
MeOCHoCH20Me  H20

JACS (1973) 95 1296



8 COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 2
Also via: Section
Esters 106
Amides 76
Ketoacids 320
Ketoesters 360
Qlefinic acids 322
0lefinic esters 362
Acetylenic acids 301

Carboxylic Acids, Acid Halides and Anhydrides

C0CQ00000000000000000C00000C00000N0000000000000

Section 17
from Carboxylic Acids
COoCCCCO00000000000006CO
1 NaH (i-Pr)oNLi THF
RCH,COOH >
2 RBr

Carboxylic Acids may be alkylated and
and olefinic acid intermediates. See
Ketone), section 360 (Ester - Ketone)
0lefin)

COCH

RQHCOOH
R

Org Synth (1970) 50 58
JOC (1972) 37 451

homologated via ketoacid, ketoester
section 320 (Carboxylic Acid -
and section 322 (Carboxylic Acid =

Pr-j
Pb(0AC)4 1 m-Chloroperbenzoic z
—_— >
Pyr CgHg acid
Ty, 2 BF3-Eta0 Cehg %o
1 PhaCNa
2 Mel
Ago0
-
MeOH Ho0

CHO

Chem Comm (1971) 10

SECTION 17



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

1 50C1p 1 1-PrCHoCH20NO
Cy4HpgCHPCO0H ———— (74H29CH2COPR  ————————m» (14H25CO0H
2 PhH HC1 dioxane
AlC13 2 TsC1 NaOH
3 KOH PrOH

JACS (1953) 75 2347
JOoC (1961) 26 3507

MeC=CH Hg(OAc)y HF
CyH75C00H » (7H15000C=CHy —>  C7Hy5COF
BF3-Etp0 CHpCl2 ﬁe

JOC (1969) 34 2486

PCls  CghHg
Cy7H35C00H — Cy7H35C0CT

JACS (1945) 67 2239

SOC1o  Pyr
RCOOK —_— RCOC1
CHoCY 2
Can J Chem (1968) 46 2549
JACS (1963) 85 643

{MeoN)3P CClg
PhCOOH  ——2> % (pheo) 0

Bull Soc Chim Fr (1971) 3034

Resin-CHpN=C=NPr-i ( )
Cy7H35C00H > C17H35C0) 20
CgHg Et20 ] z

Tetr Lett (1972) 3281

63%

35%

70%

90%

65%



10 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 18

Section 18  Carboxylic Acids from Alcohols
00 < <

Me \1:;7;/\7/
€00 ! ( Me)3, COOH
OH

2 Hydrolysis
Me Me HO

Chem Comm (1970) 1513 1512

c NCOOE
CHpCOOEt  NCOOEt en Hydrolysis

ProH »  PrCHCOOEE — =s-mm-nne > PrCHpCOOH <529
PhgP THF

Tetr Lett (1972) 1279

KMnOg dicyclohexyl~18-crown-6
CgH13CHZ0H CgH13COC0H 70%
CeMe

JACS (1972) 94 4024

Ruly KIOg

—————————l

MepCO  Hp0

0 0
JOC (1972) 37 1947

(CHp) 2CH0H (CHp) 2C00H

KOH 245-255°
RCH20H —_— RCOOH

JACS (1948) 70 3485



SECTION 19 CARBOXYLIC ACIDS AND ANHYDRIDES FROM ALDEHYDES 1

r;1e Brg NaOH H20
t-BuCHCHOH — t-BuCHCOOH

‘ 38%
]
Et Et

JACS (1950) 72 3701

Section 19 Carboxghc Acids and Anhgdmdes from Aldehydes
KR cQQQge0 X CEEEREEEEE]
CHp=CH(CH2)8COOEt NoHg  KOH
CgHy3CHO C6H13C0(CH2)10C00Et —————> CgH13(CH2}71CO0H
dibenzoyl peroxide diethylene
glycol

Rec Trav Chim (1953) 72 84

Q)
5
1 Me3SiCLi ST HgClo
PreHO PrCH= C ----- - ,
2 Acid v/ PrCH,CO0H
Chem Comm (1972) 526
Ber (1973) 106 2277
m-Chloroperbenzoic acid THF
C5Hy1CHO —» C5H71CO0H
JACS (1967) 89 291
oS 1 BulLi LS HgClz  HgO
PhCH=CHCHO ---+ PhCH=CHCH ————> PhCH= CHCSMe—> —_—
~S 2 MeSSMe MepCO  Hp0
PhCH=CHCOOH < 86%

JoC (1972) 37 2757



12 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 20

KMnOg dicyclohexyl-18~crown-6
PhCHO > PhCOOK

CeHs

JACS (1972) 94 4024

Related methods: Carboxylic Acids from Ketones (Section 27)

Section
Also via: Esters 109
Amides 79

Ketoacids 320
Ketoesters 360
Q0lefinic acids 322
Olefinic esters 362
0lefinic amides 349
Acetylenic acids 301

PhC002Bu-t CuBr
PhCHO > (PhCO),0 70%

JOC (1960) 25 899

Section 20  Carboxylic Acids from Alkyls
CO0CCOQCO0000RO0000OROCQ00D

J:::::],CH3 KMn0, dicyclohexyl-18-crown-6 J:::::]COOH
Me Me

JACS (1972) 94 4024

CH3 0, col0Ac)p HBr COOH
. 91%
Br  HOAC Br

Can J Chem (1965) 43 1306
Chem Comm (1971) 1166
JOC (1972) 37 2564




SECTION 23 CARBOXYLIC ACIDS FROM ESTERS 13

CH3 CO0H

0o t-BuOK HMPA
[/ \S 2 = - [\ 803
S S

JOC (1965) 30 3520
JACS (1965) 87 2523

Section 21 Carboxglic Acids from Amides
QOCUC0 o o 00 [}

NaNOp HpSO4 H20
Et3CCONHp — Et3CCOOH >80%
M. S. Newman, Steric Effects in
Organic Chemistry (J. Wiley 1956)
228 footnote 73

Section 22 Carbox¥11c Acids, Acid Halides and Anhydrides from Amines
CEKE) FEEEREREEE FEEEEEERER co00C000b000Lo00RO0O0R00Q0C 000000

No additional examples

Section 23 Carbox¥1ic Acids from Esters
000000000000 000C0OO0OC000COQ

COOMe COOH
NaHCO3-NaOH  (pH 11) @
92%
MeOH Hy0

Ber (1972) 105 1778




14 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 23

1,5-Diazabicyclo[4.3.0]nonene

(i-Pr)4CCO0Me
xylene

LiI NaCN DMF

PhCOOMe —_—
Me
COOEt A
—
Me Me
0
(CHp)gCOOEL

OH CH=CH$HC5H]]
OH

OMe

BC13 CHaoCly
—_——

(1-Pr);CCOOH 94%

Tetr Lett (1972) 3987
JoC (1973) 38 1223

PhCOOH
Synth Comm (1972) 2 389
Me
COOH
91%
Me Me

J Am Qil Chem Soc (1956) 33 317
JOC (1964) 29 1252

Baker's yeast (CH2)gCOOH

e

pH 7.0 0K CHeCHCHCSHY

OH
JACS (1972) 94 3643

OMe

90%

COCH

Chem Comm (1971) 667



SECTION 24 CARBOXYLIC ACIDS FROM ETHERS

15
COOMe COOH
MeSO3H HCOOH
—_— 99%
CO0Me COOH
Chem Ind (1964) 193
PhP-HBr 170-180°
Cy7H35C00Me C17H35C00H 62%
Annalen (1967) 709 105
1 PhMgBr Et»0 Cr03 HOAc
RCH2COQOEL —— RCH=CPh, —_— RCOOH
2 220-230° Ho0
JCS (1957) 1622
(1953) 1785
Section 24  Carboxylic Acids from Ethers
Q0000000000000 0000000CC0O00
CO0H KOH 360° £00H
(CH,)gCHROEL —_— (CHp)gCOOH

JCS € (1971) 1840



16 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 25
Section 25  Carboxylic Acids from Halides
000000000 OCCO0RCO0O0000000000
?r 1 Mg Ety0 90(6H2)3C0NHMe 1 HpSOg  Hp0 ((':H2)4C00H
(CHa)g ————  (CHalg ———— (Chp)g ~124%
Br 2 CCQNMe CO(CHp)scoNHMe 2 NeHa (CHyp) 4CO0H
co Na-ethylene
glycol
Chem Listy (1958) 52 1926
(Chem Abs 53 3055)
CHoCl 1wy Et,0 1 NaOH
R e e
2 MepC=C(COOEL), CH{COOEt), 2 A CH2COOH
QMe OMe 35%
JOC (1971) 36 3260
(1972) 37 825
1 LiCHpCECN
KCH
Bul »  BuCHoCHoCON ———  BuCHoCHoCOOH  ~20%
2 Acid alumina ethylene
glycol
JOC (1970) 35 3405
CHp=CCly HpS04 BF3
RCT —> RCH2COOH
(3ry) Ber (1967) 100 978
NaCZCOEt 1 Hg0 HoSOz EtOH
Bupr ————— BuCzCOEt - BuCH,COOH 17%
NH3 2 NaOH EtOH

JCS (1954) 1860
Advances in Org Chem (1960} 2 117



SECTION 25 CARBOXYLIC ACIDS FROM HALIDES 17

NaCHoCOONa decalin
PhCHoC1 PhCHCH2CO0H 34%

Annalen (1966) 691 61

CHp(COOEt), EtONa 1 KOH  EtOH
RBr » RCH(COOEt)y ———————  RCHoCOOH
EOH 2 HC1 Hyp0

JOC (1971) 36 3944

CHo(COOEL) 1 C5H170NO
PhCH=CHCHaCl —————— PhCH=CHCHCH(COOEt)y —————» PhCH=CHCHpCOOH
EtONa EtOH EtONa
2 Acy0
3 KOH

JCS (1950) 926

1 NagFe(CO)4
CyzH25Br —————— C12H25C00H 84%
20, THF
JACS (1973) 95 249

Lithium dihydronaphthylide ()
PhF PhLi —_— PhCOOK

Chem Comm (1972) 752

CHaCl 1 (NH ° COOH
4)2S, Hp0 180
: 48%
RSOZJ::::::{ 2 HC1 Hu0 RSO

Ber (1971) 104 1697



18 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 26

Section
Also via: Esters 115
Amides 85

Ketoacids 320
Ketoesters 360
0lefinic acids 322

Qlefinic esters 362
Acetylenic acids 301
Acetylenic esters 306

Section 26  Carboxylic Acids from Hydrides
COOQO0DOOQC0 0CO000R0CO0 000

Reactions in which a hydrogen is replaced by carboxyl or a carboxyl
containing chain are included in this section. For reactions in which
alkyl groups are oxidised to carboxyl see section 20 (Carboxylic Acids
from Alkyls)

Me 1 (CN), dibenzoyl peroxide We
i-PrCH > i-PrQCOOH
1
Me 2 HpS04 Hp0 Me
3 NeOH Hy0
JACS (1969) 81 3028
CHp CHp
CH3 1 BuLi-MepNCHCHoNMes CH2CO0H
Me 2 €0z Me
JACS (1972) 94 4298
Me
C1C=CHCOOH ATCI3 e
PhH > PhpCCH,COOH 36%

JACS (1943) 65 59



SECTION 26 CARBOXYLIC ACIDS FROM HYDRIDES 19

Me

t
CHp=CH(CHp) ,CO0H ATCT3 CH(CHa JC00H
23%
OMe oMt

Tetrahedron (1967) 23 2481

coc1 -
i COCO0H -CH2CO0H
OL IO o oy, W g

2 NaOH KOH
J Med Chem (1972) 15 1029

@COCT C1 COOH
€1 AICI, ¢o t-BulX
—— —_— 58%
Me CHaC o Me Ho0 Me
Me Me

Me
Tetr Lett (1971) 3825

C@ CICHCOCT  ATCT4 Hcocw 1 pyr (:@COOH
—
O €5 O 2 NaOH OH

Ha0 44%

Tetrahedron (1870) 26 201

Me Me

(COC])2 A1C]3 CSZ COOH
> 65-76%
Me Me Me Me

Org Synth (1964) 44 69




20 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 27

C1COSEt A1CI3 Hydrolysis
PhH —s————> PhCOSEt -————>  PhCOOH ~ 49%

Annalen (1972) 761 77

COCF COOH
O (CF3C0) 40 NaOH EtOH
e, , —_ , 81%
ccly Ho0

JOC (1962) 27 3578

TIC144Ho0 CCly
PhH i »  PhCOOH 103

JCS Perkin I (1972) 2268

Also via: Esters (Section 116)

Section 27  Carboxylic Acids from Ketones
0Co o0 000000 ) [} CEEE

1 CHp(COCEt)2 1 Hydrolysis
MepC0 ————————> Me3CCH(COOEt)y =-=----=----- >  Me3CCHoCOOH
ZnCly Ac20 2 A
2 MeMgl CuCl Org Synth (1970) 50 38
Et20 -
CN
o ¢ " COOH
MeCHCN  t-BuOK 0 ¢ 1BCl3 Ety0 Me
THF 2 Alo03 14%
N 3 KOH Ety0 N

JOC (1967) 32 689



SECTION 27 CARBOXYLIC ACIDS FROM KETONES 21

0 HO, €N COOH COOH
1 NaHSO3 1 50C1y Pyr ] Hz Pd- c
—_— ) e———
2 KCN 2 KOH HoQ EtOH
diethylene
glycol

JOoC (1970) 35 2376

Me Me Me

! ;
@ €01 phgp=cHoMe Et,0 \j-C"CHO Cr03 HoSOg \\rCHCOOH

_— 51%
2 HyS04 dioxane MepCO
J Med Chem (1972) 15 1337

COMe COCHpCOO0EL CHaCHoCOOH
A
@ (Et0),C0 - 1 Hy PtO
— —_——
NaH CgHg HOAc
2 NaOH EtOH
H0

@ JoC (1972) 37 2055

COOH
5 VO3S Buli HC1  HOAc E:[::i:]
_— 54%
e Ho0
2 TsOH Cghg

J Med Chem (1972) 15 1297



22 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 27

M
S.S
Me3Si SLi LS Hg2+
PhCO ———— PhC=C )}  --==- > PhCHCOOH
] | \S 1
Me Me Me

Chem Comm (1972) 526
Ber (1973) 106 2277

0
j/—\TNz hv  NaHCO3
—_—

THF  Hp0 |

JACS (1972) 94 1282

COOH

; Iﬁ NOH NaoC1 NaOCT_ NHgOH
‘ | ——
NaOH MeQOH

<22%

Bro NaOH dioxane
RCOMe » RCOOH

Ha0 JOC (1972) 37 25
Annalen (1971) 747 14
Tetrahedron (1972) 28 3381

COMe NapCro07 - 2Hp0 . CO0H
—_— O 67-74%
HOAc

Org Synth (1960) Coll Vol 3 420

CHa CH=CHPh
- 0 0 COOH
0 PhCHO 103 EtOAc
—— 56%
2 Zn HOAC
AcO JACS (1956) 78 1414



SECTION 29 CARBOXYLIC ACIDS FROM OLEFINS
t-BuOK Hp0 anisole
RCOPh RCOOH
150° B
er (1971) 104 2637
i-PrCHCHo0NO 1 Ts€1 NaOH Ho0
C14HpgCHoCOPR C14H29CCOPh
HC1 dioxane Hg0 N 2 KOH PrOH
NOH
JACS (1953) 75 2347
Also via: Section
Esters 17
Ketoacids 320
Ketoesters 360
Ketoamides 347
Qlefinic acids 322
Olefinic esters 362
0lefinic amides 349
Section 28  Carboxylic Acids from Nitriles
ODO0OORO000000000000Q000C00QOCOC0
No additional examples
Section 29  Carboxylic Acids from Qlefins
0000000000 RO00000C0O000Q0Q000C0C
CH3COOH
RCH=CHy — R(CHz)3CO0H
di-t-butyl peroxide
Synthesis (1970) 99
Chem Comm (1973) 694
CHp=CCl» BF3 HpS04
RoC=CHp > RoCCHoCOOH
t
Me

Ber (1967) 100 978

C14H29C00H

23



24 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 30

1 CH{NO2)3 Hg(NO3)2 HC104

CgHy3CH=CHp —  (gHy 3(IIHCOOH 8%
MeOCHzCHo0Me  Ho0 Me
2 NaBHz NaOH THF
3 KMnOgq NaOH H,0 Acta Chem Scand (1970) 24 550

[:::::] €O Cup0 HpSO4 gz:::7<Me
- COOH 63

Joc (1973) 38 2016

1 NaBHg AIC13 diglyme Cr03 H2S04
RyC=CHp » RoCHCHpOH ~——————— RCHCOOH 53%
2 Hp0p NaOH H0 HOAc Hy0

JACS (1960) 82 2498

KMnOq dicyclohexyl-18-crown-6
PhCH=CHPh PhCOOH 100%

CsHg

JACS (1972) 94 4024

Alsoc via: Section
Esters 118
Olefinic esters 362

Section 30 Carboxylic Acids from Miscellaneous Compounds
000000 RQRO00 PO0000000000000CC00R0O0Q0OOO00000

EtMgBr Etp0
MeCH=CHCOQH ——— Me(‘:HCHZCOOH 40%

Et
JACS (1953) 75 6342



SECTION 30 CARBOXYLIC ACIDS FROM MISCELLANEQUS COMPOUNDS 25

1 Li HMPA
PhCH=CHCOOH —_— PhCH,CHCOOH 63%
2 Mel h
e
Compt Rend (1969) C 268 640
R2C=?COOH —————— RgCHgHCOOH
R R
L1'-NH3 JoC (1971) 36 1151
Na-Hg J Med Chem (1965) 8 598
NiC12-KCN-NaBHq Tetr Lett (1968) 1821

NoHs HNalOg CuSOq
PhC=CCOOH PhCH2CHCOOH 85%
Me2S04 HOAc HK»0

Chem Comm (1971) 1245

COOEL COOEt | yaoH EtOm OCOOH
———— ————
2 Li NH3 Eto0

0 OCHoOMe
JOC (1971) 36 1151

KOH 360°
CgH17CH=CH{CH2)7C0O0H -_ CgH17(CHp)7COOH 80-85%
Tetrahedron (1960) § 221
KOH 360°
CgH13CH=CHCOOH —_— CgHy3C00H ~80%

Tetrahedron (1960) 8 221



26 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 30A

Section 30A  Protection of Carbox¥11c Acids
000000 0000 CO0COCO0C0000

CC13CHROH  DCC
RCOOH ~— ————————»  RCOOCHCCI4

In HOAc Hp0

JOC (1970) 35 2430
(1971) 36 1259
J Med Chem (1971) 14 420 426
Selective removal of haloethoxy groups by electrolysis
JACS (1972) 94 5139

PhCH,CONH ‘J:{:LL CICH,0Me  DMF Y
-+
N €00 NEtg —'LCOOCHZOMe

0

- . P

JCS (1965) 2127

CHCl,

s S
RNH E‘/ j T
MepSiCly  PhiMes E—T/, SiMep
07N COOK -N coo),
\

H,0
Rec Trav Chim (1970) 89 1081

RNH ~|:)/ 3 I 1 CICO0EL Me,CO /
0" N CO0K 2 PhCH=NOH : —LCOON=CHPh

\

NEt; Nal (or PhSH)
M62C0
JCS C (1971) 1917



SECTION 30A PROTECTION OF CARBOXYLIC ACIDS 27

e
————————— >
NO2'
v EtOH Hy0
Tetr Lett (1873) 2205
RCOOH ~ ==mmmmmeme- > RCONHNH
—
Ce(NHq)2(NO3)6 Synthesis (1972) 562

1-PrNHNHPr-1 .
C]5H31C00H -->  Cyg5H3;C0C —_— C15H31C0§NHPr-1

‘“-\\\\\‘ Cetle i-pr

Pb(0Ac)y Pyr

JCS Perkin I (1972) 929

RCOOH —————ree RC &
;:‘ 2 H2504 Et20

Acid Tetr Lett (1972) 3031

1HNé bCe ,oj—

(Stable to RMgX and LiATHy)

Other reactions useful for the protection of carboxylic acids are included in
section 107 (Esters from Carboxylic Acids and Acid Halides) and section 23
(Carboxylic Acids from Esters)
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Chapter 3 PREPARATION
OF
ALCOHOLS
AND PHENOLS

Section 31  Alcohols from Acetylenes
000C CO0CC000O00C000O0O000C

Me
Or
1 Me THF
PrC=CH - —> PrCHgFHCHgCH=CH2 84%
2 Meli Et,0 OH
3 CHy=CHCH2Br
4 NaOH Hy02 Ho0 Synthesis (1973) 37
1 NaOBr Hp Pt0s
EtgHCECH S EtgH(CEC)ZCHZOH —_— Et?H(CH2)4CH20H 55%
Mo 2 HC=CCH,0H Me EtOH Me
CuClz NHp0H
EtNHp JOC (1971) 36 2902
Also via: Section
Acetylenic alcohols 302
Olefinic alcohols 332

28



SECTION 32

Section 32

CgHy1MgBr Et20 CgH
BuCOOH cal sr

ALCOHOLS FROM CARBOXYLIC ACIDS
Alcohols from Carboxylic Acids
00C0CO0CO0COOO0O000DO0O0O00000

CsHn
BuCOH

C5H]]

CF3CHo0H

JACS (1946) 68 1382

NaBHg

29

40-60%

Ph(CHp)pCO0H ————>  Ph(CHp)9COOCHCF3 ——————>  Ph{CHp)oCHaOH

(CF3C0)20

Cl Me
1 C1CO0Et Et3N

MeOCH>CH20Me

JOC (1970) 35 1505

@@ CHCOOH

MeO OMe

2 EtOMGCH(COOEt)y

BoHg THF

RCOOH ~ —————>  RCH,OH

Electrolysis H,S04
RCOOH —-
EtOH Hp0

RCH20H

Also via: Esters (Section 38)

\\:T,CHZCOCH COOEt ),

NaBH; MeOH
\:T-CHZCHZOH

Ber (1965) 98 3040

JOC (1973) 38 2786

Synthesis (1971) 285

66%



30

Section 33

cCco

CgHy70Na
CgHy 3CH2CH20H !

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL2

SECTION 33

Alcohols from Alcohols and Phenols

CO00O00000000000000C00C0000

©Q

copper bronze

o

CH1 3CHCHR0H 52%

CH2CHoCgHY 3

JOC (1950) 15 54
JACS (1954) 76 52

+ -
1 CigH33NMe3 OAc
e e R

N

NMe =->
Ko 750 2 EagH MeOH HO
2
JCs € (1971) 3047
CgHy7
NCOOEt
NCOOEt PhgP
—_— - f 97%
HO HCOOH THF HCOO™ HO
Tetr Lett (1973) 1619
HoS0g Hp0
PrCHp0H ==+ PrCHo00H -————> Prof < 60%
CH2C]2
JOC (187Q) 35 3080
MeCOCHoK
PhOH  --»  PhOPO(QEt), ~———>  PhCHsCHMe <42%
K NH3 6H

JACS (1972) 94 683



SECTION 36 ALCOHOLS AND PHENOLS FROM AMIDES 31

Section 34  Alcohols from Aldehydes
CO0CO CCO00000000

MeBr Li THF
RCHO ——————— R?HOH (One-step procedure)

Me
JCS Perkin I (1972) 1655

1 Meso@'Me EtoNLi THF

PhCHO PhCHOH 50%
2 Ni ﬁe
Tetr Lett (1972) 4605
Me
1-PrCBHy
Me  THF

CgHy9CHO ——— CgHy1CH0H
Joc (1972) 37 2942

Related methods: Alcohols from Ketones (Section 42)

Also via: Section
Acetylenic alcohols 302
Olefinic alcohols 332

Section 35  Alcohols and Phenols from Alkyls, Methylenes and Aryls
CO00O0RP00000000000C0000000000000000C00O00000C00ROLCO00R0000
No examples of the reaction RR' —» ROH (R'=alkyl, aryl etc.) occur in the

Titerature. 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
G600 5006000505006080006600000060

No additional examples



32 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 38

Section 37 Alcohols and Phenols from Amines
B58000C08000000000080000000000000

o0o0Co0o0 oQ¢d CEEEGE]

1 NaNOp HC1 H20 + - 1 MeoNCONMe»
ArNHa ArNo PFg ——————>  Ar0H
2 HPFg 2 NaOH

JOC (1963) 28 568

Et

L
[:::::[CHZNMeg EtBr [::::]:CHZNMez Br 1 NaOAc HOAc CHoOH
—_— + ————
Me EtOH Me 2 NaOH MeQH Me

Org Synth (1963) Coll Vol 4 582 ~80%

Also via: Esters (Section 112)

Section 38 Alcohols from Esters
T500000000C0000000000

Na NH3
PhCHZCOOEt e PhCHoCHpOH
Compt Rend (1913) 156 1020

— CaCl>-NaBHg THF =
\N__ _

COOEt CHpO0H
Chem Pharm Bull (1970) 18 1908

[:::::ICOOMe NaB (OMe )34 [:::::ICHon
—_—
MeOCH,CH20Me

Can J Chem (1969) 47 2099

Me0 MeQ
Me



SECTION 38 ALCOHOLS FROM ESTERS

AlHy THF
Prg=CHCOOEt 3 PrC=CHCH20H
t
e Me Tetr Lett (1973) 1277
NaAT (OCHoCHp0Me ) oHp
CgHy7CO0EL CgH17CH20H
Cets

Coll Czech (1969) 34 1025

CgHyy

Li EtNHp
—e
PhCO0 HO

Synthesis (1972) 391

Pd-C 200°

HCOOCgH 7 ———=  CeMI70H o0 (1070) 35 1604

(1973) 38 3954

HC1 MeOH
ROAC —_— ROH
Acta Chem Scand (1952) 6 1127
Related methods: Section

Carboxylic Acids from Esters 23
Protection of Alcohols 45A

33

74%

92%

62%

94%



34 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 39

Section 39 Alcohols and Phenols from Ethers and Epoxides

CO0CUO0C00000R0D00000PO0C0000C00000QOCCO000V0O0000

OM& ppns-HBr 170-180° OH
> 74%

Annalen (1967) 709 105

EtSNa DMF
ArQMe ————— ArQH

Tetr Lett (1972) 241

CHp
OMe OH
PhSK PhSH
0 CgH1y diethylene giycol CsH1
(Applicable to compounds with labile double bonds)
Joc (1971) 36 721
Chp  Et CHp  Et
]
¢ ———CH C _ CH
0
<55%
ethylene g1yco1
MeO OMe 224
JACS (1943) _63 11
(IZOOH KOH 200° E:OOH
(CHp)gCHpOEt ~— —— (CHp) gCHoOH 26%

Jcs ¢ (1871) 1840



SECTION 3% ALCOHOLS AND PHENOLS FROM ETHERS AND EPOXIDES 35

0CHPh oH
OCHoPh Na-K OH
- 75%
(CHp)pCH=cHR ~ PET ether (CHy) CH=CHR

JOoC (1965) 30 1610

0CH2Ph OH
0CHoPh Na  BuOH OH
—
CH=CH(CH,)5CH=CHCgH1 3 (CHg) 7CH=CHCgHY 3

JOC (1959) 24 980

CHp0CH2Ph CH20H

Na NHg Etp0 CD

——— 70%
OH Me OH ‘Me

JoC (1971) 36 2035

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

00 MegCuli Et0 ot

/
RCH—=CHy  —rro——> RCHCHoMe

JACS (1970) 92 3813
JOC (1973) 38 4263 4346

. 1 eso Ot gy o
e ~44%
2 Ni Me

Tetr Lett (1972) 4605



36

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

Na Ny o

/N 1
MeCH~ CHMe — MeCHCHoMe

/N
RCH~—CHR

@

Section 40

CSH”BY‘

o

JOC (1971) 36 330

Li  EtNH, O

1
———>  RCHCHAR

Synthesis (1972) 391

LiAT(0Bu-t)gH EtsB OH
tetrahydropyran

JACS (1972) 94 1750

Alcohols and Phenols from Halides and Sulfonates
BC0C00000000000000000C0B000000000000008C000050000

©0 EEEEE) 00000000 0QQ000D E

Mg ' PrCOOH  Et,0 il
-S> CgHypMgBr  ————— % PrCOH

CeMle CsHi

JACS (1946) 68 1382

Ph

|
Li PhCHO THF OC“O”
—_——

(One-step procedure)

JCS Perkin I (1972) 1655

SECTION 40

55%

100%

40-60%

60%



SECTION 40 ALCOHOLS AND PHENOLS FROM HALIDES AND SULFONATES 37

1 Mg Ety0 Ho
i-PrCHoBr s i-PrCHZCH=CH(CH2)3OH —_— i-PrCHg(CHg)SOH
C1 catalyst
2
0-~Cl
JCS (1953) 98
3 Na EtzO J Med Chem (1971) 14 236
EtCHCHZBr P — EtCHCHZCH=CH(CH2)20H e EtCHCHZ(CH2)4OH
Me 2 &e Pt0, ﬁe 36%
0Cl
3 Na Ety0 JCS (1950) 2685
1 Mg Et,0
CoHy5Br 7 00, - C7H15CH20H 85%

3 NaAT(OCHoCHoOMe ) 2Hp
Coll Czech (1971) 36 2394

Br HgC1 1 BpHg THF OH
—— 70%
2 Base Hp0s Hy0
Me Me Me
Chem Comm (1971) 1475

B 1 Li B0 o
—_— 51%
2 PhNO,

JACS (1969) 91 3544



38 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 41

AgNO3 MepCO  Ha0
ArCH,CT ArCHo0H 79%
JOC (1871) 36 1765

CF3CO0Na
C5H]]QH-?HCH29H-?H(CH2)7Br e C5H]]?H-?HCHZQH-FH(CH2)7OH
Br Br  Br Br Phér EtOH Br Br  Br Br 39%
Acta Chem Scand (1953) 7 1001
Cgh17
hy Ety0
—_c 78%
TsO HO
Tetr Lett (1871) 4555 4559
Bull Chem Soc Jap (1968) 41 3025
Also via: Section
Clefinic alcohols 332
Acetylenic alcohols 302
Section 41  Alcohols and -Phenols from Hydrides
TC000000000000000000000CC6606500000C CH2 OH
CCH2CHCH2Pr i
2 i-PrCH,CHO
——-————P
EHZ CH2
QCCH3 1 Buli 2 CH2 Chy O (Chz)30H
Me MeoNCH2CHaNMep
CH2
2 0, CCHZOH
—_——
3 NapS03
4 Ho0

JACS (1972) 94 4298
JOC (1972) 37 3543



SECTION 41 ALCOHOLS AND PHENOLS FROM HYDRIDES 39

CHs. K3Cr0g 9H ?H
_C=CHCHpMe — CHp=CCHCHoMe  + MepCCH=CHMe
Me MeOH Ho0 !

Me
JACS (1972) 94 4348
CHoCH c/o\ ' c o
2CH=CH CHoCH—=CH~ H=CHCH
a N\ MeCO0oH ™ Yo /S N\
(CHo)s (CHy)g —— —— (CH2)5 (CH2)g
/ NaOAc hexane \
CH=CH CHaCl) CH=CH
JOC (1971) 36 3266 35%
Synthesis (1972) 194
Cl C1
0 CH3 1 5o, Cl CHoOH
— ~91%
Q C1 2 HyO al a
C 1

JACS (1971) 93 3538

OH

Air  (Ph3P)3RhCI
—_— 48%
MeO CsHg Me0

Tetr Lett (1968) 2917

OH

o 10%

hy  MeCOO,H

——————————— .

Ho HOAc  t-BuOH

oH

JACS (1972) 94 6228



40 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 41

PhNOo hy OH
————

Chem Comm (1970) 1390

Me Me
hlﬁe
®) O B
/O\
MeCH—CHp
—————
@ A1Cl3 CHxCIp @
Me Me

JACS (1872) 94 4241

@Me HpOp H0 AICT3 @:Me
> oH

JOC (1971) 36 3184

Ho02 HF HgO
15%
£t ‘

JOC (1970} 35 4028

NO

sozo sy
0502 -@ —— OH
Me Me <719

NOo

JOC (1966) 31 153



SECTION 42 ALCOHOLS FROM KETONES 4

Also via: Esters (Section 116)

Section 42  Alcohols from Ketones

00000000 QEOUR0O000000Q00

Conversion of Ketones to alcohols with Tonger carbon chains.page 41-42
Reduction of Ketones to alcohols . . . . . . . ¢ . o v v o v o 42-45

0 1 CH3CHaMgBr CHyCH3 1 NaBH; BFj CHaCH20H
---------- > ———re
2 Acid 2 160°
3 Hp0> NaOH
Ho0

JACS (1967) 89 561

BuBr Li THF
RoCO —_— Rg?OH (One-step procedure)

Bu
JCS Perkin I (1972) 1655

0 H
/[:::::];  — " 87%
———-—-——* o
t-B

u t-Bu
Chem Comm (1971) 351

0 s 0
Xl o CComs 2o

53%
0 2Hp Ni EtOH e 0 :

Ber (1972) 105 1978



42 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 42

0 HQ e
) Me{O)-SOCHaL e

2 Ni

~68%

Tetr Lett (1972) 4605

Me Me
+ -

Me
I I 1
@ @ €0 phgpre Br \\\rC=CH2 1 NaBHy BF3-Ety0 \\(CHCHZOH
NaH MeoSO 2 NaOH Hp0;

JACS (1972) 94 4241

1Li NH3 THF
et

2 PhCOONa
Tetr Lett (1971) 1853

0 OH
K-graphite THF
————— 92%

Can J Chem (1972) 50 3058

NaAl(QCHoCHoOMe)oHy  CgHg
PhCa 2 PRCHOH 903

Me Me

Coll Czech (1969} 34 118



SECTION 42 ALCOHOLS FROM KETONES 43

LiAT(OMe)sH THF

_——— 80%

0 OH
Synthesis (1972) 217

NaBHpS3  THF

_— 80%

Can J Chem (1970) 48 2366
Synthesis (1972) 526

NaBH3CN MeOH
PhCO ———————>  PhCHOH 93%
f

Me PH 4 Me
JACS (1971) 93 2897

OH

]
COCHCHZOH NaBHg-CaCl CHCHCHZ0H
NHAC r—5 NHAC 70%
Et
N0 o4 N0
Ber (1960) 93 387

HCONH
(Ciz)6CN NaBHg-ZnC1,
—————
i CsHyq diglyme /ﬂ\//\/CSHn
0Ac 0 OH

JACS (1968) 90 3245
(1960) 82 6074



44 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

\ AT v
‘‘‘‘‘‘ (CHp) 3COOH o
— _—_—

THF
= CsHn O\ t

OH BH OH
JACS (1971) 93 7319

Me

i
[::::Ijo LiB(CHEt)3H THF [::::]iOH
Me Me

JACS (1972) 94 7159

R'oSnHy or R'3SnH
RyCO z e RyCHOH

Synthesis (1970) 4899

OO [MeHS10] OH
+-BU bis(dibutylacetoxytin) -0

EtOH
Joc (1973) 38 162

IrCly (Me0)3P HCI
R2CO RoCHOH
i-PrOH  Hp0

. e
- NH2=CSO2  NaOH
gH1 o€ ————————>  (gH19CHOH
me  EtOH Hp0 Ve
Tetr Lett (1972) 343

Org Synth (1970) 50 13

SECTION 42

(99% cis)

JCS Perkin I (1973) 2633

100%

65%

74%



SECTION 44 ALCOHOLS FROM OLEFINS 45

Related methods: Alcohols from Aldehydes (section 34)

Section
Also via: Olefinic alcohols 332
Acetylenic alcohols 302

Section 43 Alcohols and Phenols from Nitriles
000000000 0000000800000000000000000

] o000 Qo000 o0 EEEEETEE]

No examples

Section 44  Alcohols from Olefins

COQ0QO0QCO0O00000CO00CO0R

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

1 BoHg THF
CeHy 3CH=CH > (CgH 3CHoCH2 ) 3COH 75%
6113 2 613412 3
2 NaCN
3 (CF3€0)20
4 Hz02 NaOH Hp0 Chem Comm (1971) 1048

JACS (1971) 93 2070
JOC (1973) 38 3968

.0
t-BuB_ ]:::]

1 0 ATH3 THF OH
- CBu-t 60%
2 CO (70 atmos)

Synthesis (1972) 197

1 BoHg THF
EtCH=CH +  (EtCHpCHp)2COH 76%
2 Brp hv CHaClp HpO E£CH

3 Hp0p NaOH H»0

JACS (1971) 93 1025
Synthesis (1972) 699



46 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 45

1 BoHg THF fle
Me ,C=CHMe MeaCHCOH 824
2 MeOH Me pCHCHMe

38Brg hy CHpClp HoO
4 HaOp NaOH EtOH Ha0  synenesis (1972) 303 304 699

OH
1 BusB hy p-xylene C-H
3 66 807
2 Hp0p base Bu

Tetrahedron (1973) 28 2365

Me 1 BHaCl  Et50 Me
2 NaOH H20p H20
EtOH OH
JOC (1973) 38 182

Me 1 noct e NabHy Me
. il S 74%
2 NaBHy i-PrOH Hy0 NOH NaOH Hz0 oH

Aust J Chem (1971) 24 1089

Section 45 Alcohols from Miscellaneous Compounds

O00000000000C0C00C000U0000CCO00000000C00

Hp nickel boride EtOH
PhCH=CHCH20H > Ph(CH>)0H 100%

JoC (1971) 36 2018



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS
OH

NoHg"H20  Cu(0OAc);
MeOH

HO

i
JOC (1971) 36 2730

e R
Me 280-300° Me

Ber (1925) 58B 1211
JACS (1949) 71 3889

MeCOCHoK K NH3
Ph,S PhCHz?HOH

Me JACS (1972) 94 683

+ -

Et Electrolysis MegN OTs OH

Et

dioxane MeOH
CHy Me
JACS (1871) 93 5284

Section 45A Protection of Alcohols and Phenols

C0QO0Q0000000Q000C000000CO000RR000

Esters of organic and inorganic acids . . . . . .. . . page 48-49
Ethers . & 0 . . v v e e e e e e e s s e e e e e 49-51

Tetrahydropyranyl ethers, acetals and orthoesters . . . . . 51-52

47

7%

47%



48 COMPENDIUM OF ORGANIC SYNTHETIC METHODS YOL 2

Cgh17

C1CO0Et Pyr

e e .
dioxane

NS

HO Et0C00

0

Acid or base H on

JACS (1952) 74 3309

C1C00CH,CCT3  Pyr
ROH ROCOOCH2CC13

P -

Electrolysis JACS (1972) 94 5139

C1COOCH2CH=CHy  Pyr
Cy Hp7 0K - C10H210COOCH2CH=CHa

Ni(CO)4 MepNCHoCH2NMep DMF
JOC (1973) 38 3223 3575

Ur Ur
Hy (PhCHACHAC0) 20 Pyrr éHz
HOCH  =— PhCH2CH2COOCH
HOCH, ~ Chymotrypsin pH 7.8 PhCH,CH,COOCH,

JOC (1973) 38 977

Cghy7

NO2
Ho In NHgC1  THF Ho0

JCS Perkin I (1973) 599

SECTION 45A

@ cocy
NO2 Pyr : (Applicable
.............. >  C00 N to phenols)



SECTION 45A PROTECTION QF ALCOHOLS AND PHENOLS 45

HOCHz . Yr  Ph3COCH,COONa Pyr Ph3COCHZCO0CH,
triisopropy1benzenesu]fony1y k:f
chloride

HO  OTHP
NHz MeOH
Can J Chem (1972) 50 1283
sC1
NO
o 2
X NO2
0 NO2  CICHyCHoCT
OH ‘ P 0S NO2
0 Al-Hg MeOH or Ni EtOH =
Carbohydrate Res (1972) 21 301
CgHiy
1 Buli THF

2 (MepN)2POCT ‘ /[:::::tji
HO MeoNCH2CHoNMes (MeoN) 0P0 >

BULi  MepNCHoCHoNMes (Stable to Meli, LiAlH,
KOH and dil HCI)

JACS (1972) 94 5088

i-Pr i-Pr
1 RhC1(PPh3)3
Me diazabicyclo[2.2.2Joctane Me
EtOH Hp0
2 pH 2

JoC (1973) 38 3224



50 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 45A

NaH PhCHpBr CgHg
ROH ROCH,Ph

Hp Pd-C EtOH
JACS (1971) 93 1746

+ -
Cleavage of benzyl ethers with Ph3C BFy JCS Perkin I (1972) 542

Further examples of the cleavage of benzyl ethers are included in Section
39 (Alcohols and Phenols from Ethers and Epoxides)

0
0
0 t-?u 0
C1SiMep imidazole
THF -
PhCHp0CH,  OH P

CH20CH, Bugh F THF PRCHpOCHy  0SiMeg

or HOAc Hp0 t-Bu

(More stable than 0SiMe3. Stable
to base, Wittig reagents,
(i-Bu)zA]H and Hp/Pd)

JACS (1872) 94 6190
Tetr Lett (1873) 317
Preparation of ROSiMe3 using Me3SiNEtz  JACS (1972) 94 3651

" " " " Me3SiCl Synth Comm (1871) 1 81

" " " " MeCON(SiMe3)2 J Med Chem (1973) 16 54

" * ROSi(Mep)Pr-i using i-Pr(Mes)SiCl JACS (1971) 93 7319
Cleavage of silyl ethers with Hp/Pd JACS (1972) 94 6190 footnote 4

OMe

Oe®
TsOH CgHg
C]6H33OH >

03-(Ph0)3P CHaClp

JOC (1971) 36 4134



SECTION 45A PROTECTION OF ALCOHOLS AND PHENOLS 51

Ph3CC1 . Pyr CgHe
ROH —-> ROCPhs

Hp Pd-C EtOH

JOC (1972) 37 2877
Cleavage of trityl ethers with Na/NH3 Tetr Lett (1972) 2349
Preparation of substituted trityl ethers JOC (1972) 37 956
Polymer-bound trityl ethers Annalen (1972) 766 6

HO Ph

C1gH330 Ph
Y TSOH Cflg
CreHas0H ”
0

NoHy NaOH triethylene glycol
Tetrahedron (1972) 28 419

E;;ﬂ catalyst
ROK > I:jai]
acid RO 0

Catalyst: TsOH Synthesis (1973) 169
Steroids (1964) 4 229
Conc HCI1 JCS Perkin I (1973) 720

P0C13 JCS (1950) 3646
BF3-Et20 Synthesis (1972) 81
Picric acid Tetr Lett (1972) 3333
Ion exch resin (Acid) JCS (1956) 4665

Cleavage of tetrahydropyranyl ethers with Phgé BF; Chem Comm (1971) 1109

MeOCH»C1 (2 equiv) PhNEt, (2 equiv)
ROH »  ROCHOMe

%  CHCi3

Acid

V. Fletcher (Columbia Univ),
unpublished



52 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 45A

C::><:0Me
HOCH2 o Th S:\>-0Me 0cHz o

mesitylenesul fonic ac1d

dioxane
RO RO
m-Chloroperbenzoic acid
CHC13
OMe
02
Acid Hp0 dioxane 0CHz

Chem Comm (1972) 766

OR OR
O EtOCH=CH, TsOH Etp0 OCHMe
— OEt
Me HOAc dioxane Ho0 Me
(Stable to LiATHg and base)
JCS C {1971) 2944
HC(OEt)3 HC1 EtOH
PhOR PhOCH(OEt),
e " -
Acid Ber (1970) 103 643
Related methods: Section

Alcohols and Phenols from Ethers and Epoxides 39
Ethers from Alcohols and Phenols 123
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Chapter 4 PREPARATION
OF
ALDEHYDES

Section 46 Aldenhydes from Acetylenes
O00DO0OODORECC0000QVCTCCOC0

CO Hy HRh(CO)(Ph3P)3
EtC=CH > EtCHMe <75%
toluene éHO

Tetr Lett (1972) 3455

1 Et3SiH H2PtClg
CgHy3C=CH > CgH13CH2CHO ~ 60%
2 m-Chioroperbenzoic acid

3 HpS0 MeOH
4 HOAC Ho0

JACS (1971) 93 2080

Section 47  Aldehydes from Carboxylic Acids and Acid Halides

CQOQ0000C000000000UO000000000AC0Q00CO00R00C00C00T

ve
i-PrCBHy
]
Me THF
CgH17CO0H _— C5H11CHO 98%

JOC (1972) 37 2942

53



54 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 47

1 NagFe(CO)q
PhCH2COCT > PhCHoCHG ~59%

2 HOAc EtOH H»0
JACS (1972) g4 2516
Bull Chem Soc Jap (1971) 44 2569
Tetr Lett (1973) 3535

coct CHO
Hy Pd-C

Me L Me 78%
(1-Pr)2NEt

Rec Trav Chim (1971) 90 1323

Et3SiH Pd-C
C7H-|5COC1 B ——— C7H15CHO 51%
JOC (1969) 34 1977
Chem Comm (1970) 1703

L1AT(0Bu-t)sH diglyme

RCOCT RCHO
Synthesis (1972) 217
1 (Et0)3P
PhCH=CHCOCT ———=——»  PhCH=CHCHO 100%
2 NaBHy MeCOH
3 NaOH Ber (1970) 103 2984
HO OMs
|
MeCHCHMe Pyr 1 NaBHy Pyr
¢ — CO(I) ?Ms e CHO
MeCHCHMe 2 H2S04 H20 ~25%
DMF

Org Synth (1971) 51 11



SECTION 48 ALDEHYDES FROM ALCOHOLS AND PHENOLS 55

Pyridine N-oxide
PrCHpCOOH  --» PrCHCOOH - »  PrCHO <67%
ér xylene

JOC (1966) 31 3058

NapSo0g AgNO3 H20
PhCH,COOH > PhCHO 48%

JCS (1960) 1332

Section 48 Aldehydes from Alcohols and Phenols

CO0Q00O0CO0NO00COCDOVOORO000000000000

Me OH PhCOCH2C1 K2C03 Me OCHZCOPh Me CHC
B o —————
i-Pp MeoCO i-Pr 300-390°  j-pr 17%

Bull Soc Chim Fr (1960) 278
JOC (1961) 26 4308

CHa0H CHoOCH2CH=CHy CHO
CHp=CHCHoOH Hg(0Ac)s 540 545°
BF3*Et20 CgHg (Vapor phase)

CHpO0H CHa0CH2CH=CHy CHO

JCS C (1971) 2730

+ -
Ph3C AsFg
C7H15CH20H  ==2 (7H75CH20CPh3 ——— C7Hy5CHO <56%
CHoClo

JOC (1973) 38 625



56

C7H15CH20H

OCHZOH

CgHy 3CHZ0H

CgHy1CHo0H

Argentic picolinate Hp0

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 48

+ -
CHaCQ N smey 1
CHzCO
e C7H1BCHO 96%
Et3N toluene
JACS (1972) 94 7586

CHO
1 MepSO0:Cl2 CHCl2
2 2 >95%
2 Et3N

Tetr Lett (1973) 919

Resin-CHpN=C=NPr-1
—m»  CgHy3CHO
H3POs Me2SO CgHe

Tetr Lett (1972) 3285

N02‘<::>*5°2CT MeoSO NaHCO3

—————5—— (gH]CHp080p —— C5H1CHO 33%
Pyr CgHe

NO2 Synthesis (1971) 655

RCHO

RCHoOH

Cy5H31CHR0H

Tetrahedron (1973) 29 751

Cr03-graphite
—_— Cy5H33CHO 95%
toluene

Can J Chem (1872) 50 3058



SECTION 49 ALDEHYDES FROM ALDEHYDES 57

Cug0 250-300°
C7H15CH0H — ey C7H15CHO 98%

(vapor phase) Tetr Lett (1972) 257

Ho0» FeS0q H20
[>— CH,OH a > D CHO 37%

Can J Chem (1965) 43 2924

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

Section 43  Aldehydes from A]deh¥des
Qo000 Q0RQCQCOC00Q0 €]

Fe(C0)s HCHO
CqpH27CHaCHO ~——————>  (jH2]CHCHO 55%
KOH EtOH ﬁe

Tetr Lett (1973) 2491

+ -
PhCH,C1 NaOH Bugh I
MeoCHCHO —> MepCCHO 75%
[

Cefg  H20 PhCH;
Tetr Lett (1973) 1273

+ -
1 MeSOCHaSMe PhCHoNMes OH
PhCHO — PhCHZCH(SMe)Z ==+ PhCHpCHO
THF  MeOH

2 LiAlH,

Tetr Lett (1972) 1383



58 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 49

s
CHO (Me0)zp=C ) '\ CHoCHO
: P - CHe

Fe 2 CF3C00H CHyClp
3 Ph3SiH
JOC (1971) 36 2731
BrCHpCOOEE  (MeaSi)oNLi 2 1 Base
EECHO EtCHCHCOOEL ----- > ELCHyCHO
THF 2 A
Tetr Lett (1972) 3761
Pr-i

1 Ph3CNa DMF
———— 66%
2 Mel
CHO Me CHO
Chem Comm (1971) 10

1 Bu3SnOMe MeCOOMe
EtoCHCHO --» EtyC=CHOAc EtoCCHO <82%
2 Mel Me

Compt Rend (1970) C 270 100

1 C1SiMe3 Et3N NaOH EtOH
CgH11CHaCH) ———————— C5H1'|CH CHOSiMe3 ———————> C5H”CHCHO >53%
DMF Ho0

Me
2 CH2l2 Zn-Ag

Tetr Lett (1973) 2767



SECTION 51 ALDEHYDES FROM AMIDES 59

1 CHoNp CuCl Eto0
MeCHoCHO --+ MeCH=CHN » MeoCHCHO < 28%
2 Pd-C EtOH HpC

JOC (1973) 38 304

Related methods: Aldehydes from Ketones (Section 57)

Also via: Olefinic aldehydes (Section 341)

Section 50  Aldehydes from Alkyls
EEEEEEEEEEEEEEEERERER)

Me Me Me CHO

M0y HpS0g
—

Me Me
JACS (1946) 68 1085

Section 51 Aldehydes from Amides
OO0000O0000CO00000OCO00C

LiAT(OEt)gH Etp0
RCONMe, > RCHO

Synthesis (1972) 217



60 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 53

Section 52  Aldehydes from Amines

000000000000V O000 )

Ns
@ SccHo
1 S CeHe

PhCHoNH, PhCHO 69%
2 /TN HMPA
N N
JCS Perkin I (1972) 1652

[(7-C5Hg) Mo(SMep)Br]" PFg
PrCH,NH, > PrCHo
H20

Chem Comm (1971) 1274

hv Cyclonexane ¢y CH=NCHaCsHyy -  Cahy1CHO

C5H11CHaNHy o

Chem Comm (1971) 1430

PhCOCH,Br hv MeOH Hg0
PrCHoNHp —————>  PrCHpNHCHpCOPh ————————>  PrCHO <57%

JOC (1972) 37 1254

Section 53  Aldehydes from Esters
COO0LCOOOOCCCUOCO000

No additional examples



SECTION 55

ALDEHYDES FROM HALIDES 61

Section 54  Aldehydes from Ethers and Epoxides
OOOOOOOOOOOOOOOOQQOOVQOOOQDOOOD 00

+ -
PhaC BFy

—_— PhCHO

PhCHp0Me

75%
Chem Comm (1971) 1109

[::::]<5>CH2 LiBr HWPA Cghg [::::j,CHO

X HF  MeCN
BupC-CHp —_— BupCHCHO
110°
(OoMe O yeyg, | OMOH
CH=CCH,CHpCHCMep ~——>  §-CH-CMep
ﬁe THF
Ho0
Section 55 Aldehydes .from Halides
QOO00O0O0000000QOC00Q0

1 Mg Ety0 S HCT
PhBr ——° >  PhC-CH, —

2 MeCOCH,CT b

3 EtONa

JACS (1971) 93 1693

74%
Z Chem (1967) 7 229

Nazo, ~ GOOMe
— % CH=CCHyCHpCHO
THF e

JACS (1972) 94 5374 5379

Ph?HCHO
Me

JACS (1939) 61 2383
(1946) 68 2339



62 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 55

S
CHzLi
1 [N>— 2 Al-Hg Et20 Ho0

PhCHoC1 PhCH2CH2CHO 60%
THF 3 HgClp MeCN H20
2 Buli
» PhCH2CHCHO 50%
3 EtI ét

4 Al-Hg Etp0 Ho0
5 HgClp MeCN Ho0
Tetr Lett (1972) 3929

0
1 7£f;;l19 THF

t-BuCl --+ t-Buli >  £-BuCH,CHCHO
2 NaBHg EtOH THF Me

3 (COOH)p  Hp0

0
‘lj;;L 1
M

Joc (1973) 38 2136

1 e NaH DMF
Ph{CHy) 31 »  Ph(CHp)3CHaCHO 51%
2 NaBHg EtOH
3 Acid JACS (1972) 94 3243
£
1 WACMLi THF
RCT —  RCHpCHO
2 NaBHq THF EtOH
3 (COOH)7 Hg0 Tetrahedron (1971) 27 597¢
JOC (1973) 38 36
73N
1 S._S Buli THF hexane
CygHpgBr > C14Hp9CHO 47-55%

2 HgCly HgO MeOH
2

3 TsOR THF Hy0
Org Synth (1971) 51 39



SECTION 56 ALDEHYDES FROM HYDRIDES 63

MeSOCH,SMe HCT Ho0
Bul —————>» BuCHSOMe —m—> BuCHO 66%
NaH THF ! THF
SMe Tetr Lett (1971) 3151

(1873) 3267

Br 1 Mg CHO
» Y2 — 75%
()\_/g—CHSMe I

Chem Ind (1972) 380

Me
t-BuéNC
Li Etn0 Ve
RBF ———» RLi ———>  RCHO
hexane Org Synth (1971) 51 31
Me
HCONPR  Li
CyHisBr T_HI:'_——_’ C7H15CHO {One-step procedure) 73%

Synthesis (1973) 160

Also via: Olefinic aldehydes (Section 341)

Section 56 Aldehydes from Hydrides
VCOCOCOCOOO00000000C000

C1pCHOMe TiCly CHsCl2
ArH 4 2 > ArCHO

Org Synth (1967) 47 1



64 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 57

Hexamethylenetetramine CHO
75%
CF 3COOH
t-B t-B

u u
JOC (1972) 37 3972

NP CHO
1 & g AICT 3 HCl
@®
Me Me

Arch Pharm (1971) 304 362

CHoCN
NBS 1 [::N 2
=, >
Br 2 t-BuOK THF CHO
3 (COOH), Hp0 THF

JOoC (1973) 38 2915

HC(OEt)3 inly
PhCzCH ———————> PhCSCCH(DEt)p =--+ PhCSCCHO ~75%

Org Synth (1963) Coll Vol 4 801

Section 57 Aldehydes from Ketones
CCOO00Q0000000C000CO00C0O

Me3$1>x<5:> .

PhCO Li© s Phc=c’s:> RL PhCCH s:>
| 7 NS — 1 ~S
Me Me Me

1 Acid ;
2 R3SiH ;
.S f
PRCHCHO  =-=--  PhCHCH s> PRCCHO
e Ve Me

Chem Comm (1972) 526



SECTION 58 ALDEHYDES FROM NITRILES 65

Li

[}
1 PhpP{Q)CHNMep Et20
Ph,CO »  PhyCHCHO 443
2 HpSO0g4 H20

JACS (1871) 93 4027

0 = >CHeooH
MeSCHCOONa ¢ CHO
— - < 60%
Me2S0

JOC (1970) 35 1600

0,
O BrCHoCOOEL CHCOOH CHO
> - <83%
(Me3Si)aNLi THF

Tetr Lett (1972) 3761

Further methods for the preparation of glycidic esters are included in
section 358 (Ester — Ether, Epoxide)

Also via: Olefinic aldehydes (Section 341)

Section 58 Aldehydes from Nitriles

0000000000000 0000000000

Ni-A1 HCOOH H,0
ArCN > ArCHO

Org Synth (1971) 51 20

LiAT(0Et)3H Etp0
RCN »  RCHO

Synthesis (1972) 217



66 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 60
Section 59  Aldehydes from Olefins
00000 CELOC0O0QUOO0000

BoHg NoCHCHO
EtCH=CH, -=-»  (EtCHpCHp)3B  ———— Et(CHp)3CHO ~77%

Can J Chem (1870) 48 868

1 Cr0pCly  CHpClg
R2C=CH2 > RzCHCHO
2 In Ho0

Org Synth (1971) 51 4

Section 60 Aldehydes from Miscellaneous Compounds
0000000000000 0000PC0O00CO00QOCBCRC0000D

N .
1 Et3SiH  (Ph3P)3RhC1
CHO 3 33

> CHO
2 KpC03 MepCO MeOH Ho0

|

Tetr Lett (1972) 5035

1 Zn HOAc
EtCHaNG, —_—_— EtCHO 43%

2 HaS0g 20 JACS (1939) 61 3194
MeONa, 03 JOC (1974) 39 259

Argentic picolinate
C6H13§HCOOH ) > CgH13CHO 75%
NH2 2

Jcs € (1870) 815



SECTION 60A PROTECTION OF ALDEHYDES 67

Pb(0Ac)q HOAC Hp0
CeH 3CHCO(CHp )gCOOH > CgHy3CHO

OH

JCS (1957) 1622

Section 60A  Protection of Aldehydes

0000000000 0000000C0O0OCCO

MeCHCHO MeCHCH(OMe)
MeOH HCT
——
e = -
Acid  Hp0
AcO
JCS (1953) 3864
Me Me
1 ]
C=CHp 15nCly DCC CgHg C=CHz
0
CHoCHACHO 2 HOCHCH2OH  (COOH) CHpCHpCH ::]
B T T ~0
Acid  Hp0
Synth Comm (1$73) 3 125
CHa0H
CH20H
1
CHpBr TsOH CgHg 0
Cq1H23CHO > C11H23CH ]
- ~0
In . MeOH CHaBr

(Stable to NH3, NaBHg, peracids,
Meli and Cr03-HzS04)

JOC (1973) 38 834
Trichloroethyl acetals JOC (1973) 38 554



68 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

CHO

—
MepCO  Ha0

Mel

_S
]

Chem Comm (1972) 382

Synthesis (1969) 17

Tetr Lett (1971) 3445 3449

JOC (1971) 36 366

Bull Chem Soc Jap (1972) 45 3724
Tetr Lett (1973) 3735

CH{OCHZPh),
OR
R
OR
OR

JOC (1963) 28 1395

(Neutral conditions}

43 307

Can J Chem (1965) 43
47 859

(1969)

Tetr Lett (1971) 195

H
Thioacetal cleavage with NBS
chloramine-T
HgO, BF3-Et,0
CuClz, Cul
I, MeySO
CHO CH(SEt);
R OR PRCH,0H HgClp
0R --> OR —_—
R 0R HgO CaS0q
OR OR
N
Hy Pd-C MeCH
(EtS)3B Pet ether
PhCHO > PhCH(SEt)s
e — e m—-————-
NH,0H
PRCHO ~  ——"memocmmmccmcmes >  PhCH=NOH
TiCl3 NHOAc HOAc
dioxane Hx0
Ph3CONH2
PhCHO —— PhCH=NOCPh3
W o e

JOC (1971) 36 3835

SECTION 60A



SECTION 60A PROTECTION OF ALDEHYDES 69

CHO CH=NNHy
NaHg
----- >
) Ol
N/ ) N/

NaNO; HC1  Hy0
JOC (1961) 26 4465

NHoNEt)
PhCHO —_— PhCH=NNEt,

et e e

MeCOO2H CHCT3 Ber (1361) 94 712

CHO MeNHCH,CHoNHMe :l
. (Stable to Na-NH3)
Acid

Aust J Chem (1955) 8 512

Et Me  CHp(CN), Et Me
L T
R ! CHO  hagl  Hy0 RIS N chic(ch)y

Angew (1960) 72 651

Me3SiCN 05iMes
4/ . \B- o — 4/ \&CHCN
0

Acid or base
Chem Comm (1973) 55
Tetr Lett (1973) 4929

Section
Related methods: Protection of Ketones 180A
Enol ethers 367

Acetals 363
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Chapter 5 PREPARATION
OF
ALKYLS
METHYLENES
AND ARYLS

This chapter lists the conversion of functional groups into Me, Et---,
CHp, Ph etc.

Section 61  Alkyls, Methylenes and Aryls from Acetylenes
C0COQ000000000C00000000000C0O0ROQROO000D0000000C

No additional examples

Section 62 A]kg]s and Aryls from Carbox§11c Acids
CCCO0QRQUVO0COQ00000Q00Q00Q0Q
Reactions in which carboxyl groups are converted into alkyl or aryl, e.g.

RCOOH —= RR' are included in this section. For the conversion RCOOH —=RH
see section 152 {Hydrides from Carboxylic Acids)

) [ \\
MeO coc! s R co s\ ROTLiAlHg  MeO (CHz)sR
T e

SnClg CghH AICT3
OMe 2 Ni EtOH Otte

R=H or Bu
Aust J Chem (1971} 24 2655

70



SECTION 64 ALKYLS FROM ALDEHYDES 71

COOH CMes

MesAl CgHg
=3 75%
165°

Chem Comm (1972) 595

Ag0 CgHg
PhCOOH --» PhCONHNHCOPh  ~——————>  Ph-Ph <37%
JOC (1972) 37 2748

Section 63 Alkyls from Alcohols

CC 0000000000 0QO00000
Reactions in which hydroxyl groups are replaced by alkyl e.g. ROH —-RMe,
are included in this section. For the conversion ROH —~RH see section 153
(Hydrides from Alcohols and Phenols)

MesAl 200°
—_ . 83%
OH Me

Chem Comm (1972) 595

Section 64 Alkyls from Aldehydes
CORRO000000000000CO000C
Reactions which convert the group CHO into CH3 or larger alkyl groups are

included in this section. For the conversion RCHQ —= RH see section 154
(Hydrides from Aldehydes)

Cl S02CH2PO(0EL )2 1 MesCuli
CgHy3CHO CeH13CH=CHSO0p ————— C(gHy3CHMep
base 2 Na-Hg 82%
C1

Tetr Lett (1973) 935
(1972) 293



72 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

CHO 1 Meli Ety0
T
i-Pr 2 Li NH3

3 NHaCl

O i wHy THF

e e
i-Pr

J::::::I-CHO
MeoN

1 TSNHNH, TsOH DVF
RCHO - RMe
sulfolane
2 NaBH3CN

BoHg BF3
—

CHoMe
i~Pr

Chem Comm (1971) 1242

LA

JOC (1972) 37 760

g
MeoN

Tetr Lett (1967) 1849

JACS (1971) 93 1793

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

Section 65

Alkgls from A1k¥ls
)

1 HpS0q

Et Et
£t ——
Et 2 Hp0 140-150°

£t

Et Et
Et

Org React (1842) 1 370

SECTION 65

96%

90%

91%



SECTION 70 ALKYLS AND ARYLS FROM HALIDES 73
Section 66 Alkyls, Methylenes and Aryls from Amides
OOCOO000000D00DO0000O00Q000000CO0000O0OD000

No additional exampies

Section 67 Alkyls, Methylenes and Aryls from Amines
O00C0OC000C0000000RO00OLOR000CRAOCO0000000

No additional examples

Section 68 Alkyls, Methylenes and Aryls from Esters

DO0O0000CC000000OCCOO000000000000000C0OC0C

No additional examples

Section 69 A]kg]s from Ethers
QO0000Q00 0000
The conversion ROR —»RR' (R'=alkyl) is included in this section. For

the hy?rogeno1ysis of ethers (ROR —~RH) see section 159 (Hydrides from
Ethers

OMe MeMgl xylene Me
———— 16%

Gazz (1970) 100 939

Section 70 Alkyls and Aryls from Halides

COOO0000000RO00000000C0 co¢C

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)

Br gis(1,5-cyclooctadiene)nickel
83%
Me0 DMF MeO OMe

JACS (1971) 93 5908




74 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 70

Br 1 Mg BHg THF
> 52%
2 AgNO3-KOH MeOH
OMe OMe OMe
Tetr Lett (1972) 2183

m-allyl nickel bromide
PhI » PhCHoCH=CHp 82%

DMF
JOC (1972) 37 462
Org React (1972) 19 115

CHo=CHCHaI Et3B 0
PhCHoI > PhCHoCHoCH=CH2 64%

JACS (1971) 93 1508

‘[:::::f Br MeRnh(PPh3)3 DMF J::::::{Me -
B T L S o
Ph Ph

Tetr Lett (1973) 2967

In-Ag H20
CigHazl  ———  C1gM33-CieHss 70%
Coll Czech (1964) _2_9_ 597

BuMgBr Ag THF
BuBr ——— Bu-Bu 79%

CgHi3MgBr LiC1 CuCls
s Bu-CgH13 78%

Synthesis (1871) 303



SECTION 70 ALKYLS AND ARYLS FROM HALIDES 75

1 Mg BH3 THF
CgHy7Br > CgHy7-CgHyy 90%
2 AgNO3~KOH MeOH

Tetr Lett (1972) 2193
JACS (1938) 60 105

Me Me We Me
1 BUSP e C=CH(CHy) pC=CH(CHy)»C=CHCH
Me,C= =CH(CHp) 2C= CH(CHyp) 2C=CHCHpBr ——— "€2 272 272V
(A) 2 PhLi  MepC=CH(CHp)2C=CH(CH2)2C=CHCHp
3 (A) e Me
4 L3 76%
EtNH2

JACS (1970) 92 2139

s
HS‘gw:] 1Buli
PhCH,Br PhCHzS—<§ Py PhCHoMe <60%
e
3 Ni
Tetr Lett (1971) 4359
CHoCHoCHy
Br 7 Buli Ety0 \ e
R A 58%
2 M€2504
CHzCHZCHZ JACS (1969) g_l_ 3544

BuMgBr [NiClp(dpe)] Ety0
PhC1 PhBu 76%

JACS (1972) 94 4374

Also via: Section
Acetylenes 10
Olefins 205



76 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 71

Section 71 ATk;'Is and Ar%g]s from Hydrides
© oo000 o FECEEEECKED
This section 1ists examples of the reaction RH — RR' (R,R'=alkyl or

aryl). For the reaction C=CH —C=CR (R=alkyl or aryl) see section
209 (0lefins from Olefins)

1 TeCly 160°
> 74%
MeO 2 Ni  MeOCHpCHp0Et MeO OMe

Tetrahedron (1972) 28 3323

(pro) ponk <) Wely Ph
Phi > 27%
CeMe

Synthesis (1971) 203

CH3 CHoMe

@@ 1 CgHyqNa -MeoNCHaCHolMe @@
CH3 ) hexane CHoMe

Mel

JACS (1972) 94 2152

CH2 EHZ

"
CCH3 1 BuLi-MepNCH,CHoNMe, CCHaCHaCH=CMe
Me 2 MepC=CHCH5Br Me

JACS (1972) 94 4298




SECTION 72 ALKYLS AND METHYLENES FROM KETONES 77

Section 72  Alkyls and Methylenes from Ketones

00000CCO00QO000POO0O0000Q00000C0E0

The conversions RpCO —» RR, RpCHp, RoCHR, etc. are listed in this section.
For the conversion RyCO —>RH see section 162 (Hydrides from Ketones)

0 1 Hx0, HCI04 MeCN 2 becane
- 0 ¢ (CHp)
2 CTO CusS0q 0? fo ref'lux

Synthesis (1970) 181
Advances in Org Chem (1972) 8 67

B” Ni EtOH
Bupl0 ——— ———»  CBug 24%

HpSOz  Ha0

Bull Soc Chim Fr (1966) 2253

NaAlH, (0CHoCHaOMe)p PhPY
Ph,CO — PhyCMe 7%
2 162° 2ve2

Tetr Lett (1972) 691

Me3Al p-dichlorobenzene
€0 [> CMep 43%

A A

Chem Comm (1972) 585

1 TsNHNH,
RpCO -————————— RCHBU
2 Buli CeHg
JCs C (1971) 2294



78 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 72

1 Meli Et,0
PhyC0  ——————>  PhyCHMe 95%
2 L NHg
3 NH4CT JOC (1973) 38 1735 1738
/S LiATHg CuCl
PhpCO --»  PhyC :::] —_— PhoCHa
s InClo THF

Bull Chem Soc Jap (1971) 44 2285

1 TsNHNH, TsOH sulfolane DMF
CgHygCOMe > CgH19CHoMe
2 NaBH3CN

JACS (1971) 93 1793

2,4-Dinitrophenylhydrazine H2 Pd HOAc
PhCOMe Pthe —~—————> PhCHoMe
NNH-@-NOZ
NO»

JOC (1971) 36 737

1Li NHy THF
M 96%
2 NHgCl

JOC (1971) 36 2588



SECTION 74 ALKYLS, METHYLENES AND ARYLS FROM OLEFINS 79

0] S S

1 LiATHy Li
EO —_— —
0 2 BuLi EtsN ENHp 604
0 C1PO(NMe2) 0PO(Ntez)2

JACS (1972) 94 5098

Related methods: Alkyls from Aldehydes (Section 64)
Also via: Olefins (Section 207)

Section 73  Alkyls, Meth¥1enes and Ar;]s from Nitriles
Q0000000 Q000000000000 0000000000B00C00 ©

No additional examples

Section 74 A]kglsg Methylenes and Ar;ls from Olefins

0000000000000 000000000000000000000000
The hydrogenation, alkylation and arylation of olefins forming alkanes
or aryl-substituted alkanes, are included in this section.

1 BoHg THF
BuCH=CHy ~ —————>  Bu(CHp)3Ph
2 Ph3AsCHPh
+ - JACS (1967) 89 6804

<::> benzoyl peroxide

Chy aCH=CH, C6H13CH2CH2-I:::::] 423

JCS (1965) 1939




80 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 74

@CHZ CHplp Zn-Cu \\@ Hp Pt HOAc \*Me

Chem Comm (1968) 569

NaBHz NiClp
CgHy7CH=CH(CHy ) 7CO0H — Cgh17(CHz) gCOOH 92%
Chem Pharm Bull (1971) 1S 817
JOC (1971) 36 2018

+ - + -

* -
—————— ——————
Br Ho0

Br JACS (1947) 69 2555

(1948) 70 2517

[MEHS']O]N Pd-C
CgH13CH=CHy r CgHy3CHoMe
JOC (1973) 38 162

Hy Buli-cobalt 2-ethylhexanoate
EtCHaCMes —>  EtCHpCHMe, 92%
cyclohexane

JOc (1971) 36 1445
Polymer-supported Rh(I) catalyst JACS (1971) 93 3062

"Hydrogenation of Organic Compounds using Homogeneous Catalysts"
Chem Rev (1973) 73 21



SECTION 75 ALKYLS, METHYLENES AND ARYLS FROM 81
MISCELLANEOUS COMPOUNDS

CgH17

Li  EtNHp
: 77%

JCS (1957) 1969

Na HMPA
—— 91%
t-BuOH

JoC (1970) 35 3565

Pr-i
i—Pr@ SONHNHy
Pr-1

PhCH=CHPh ~> PhCHaCHoPh ~ 60%
THF

Chem Comm (1972) 1132

QO = oL -

CHz  CHpNMep Me  CHpNMep
J Med Chem (1971) 14 982

Section 75 Alkyls, Methylenes and Aryls from Miscellanegus Compounds

o 00000000000OOODDDOOOOOOOOOOOOOOQOOOOOQOOOOOOOOODOOOQOOO

No additional examples
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Chapter 6 PREPARATION
OF
AMIDES

Section 76  Amides from Acetylenes

Q000000000000 00CCOCO0OT0

No additional examples

Section 77 Amides from Carboxylic acids and Acid Halides

000000000000 RO0000000000000000Q000C0OC0O0COCO0

OCOOH (EtaN)pS0  CgHg OCONE'CZ
e

11 Farmaco Ed Sc (1971) 26 153
(Chem Abs 75 4874)

1 PhgP CClg THF
PhCOOH > PhCONHBY 85%

2 BuNHp JOC (1971) 36 1305

1 (MegN)aP CClg4 Etp0
PhCOOH 2 2 >  PhCONEt,
2 EtoNH

Bull Soc Chim Fr (1971) 3034

82



SECTION 77 AMIDES FROM CARBOXYLIC ACIDS AND ACID HALIDES 83

BulH, c1-@ss @— 1

Cghy1COOH > CgHyqCONHBU 62%
Ph3P EtsN CuClp CHoClp

Bull Chem Soc Jap (1971) 44 1373

BuNH,  NCP(0) (0Et),
PhCOOH 5 PACONHBU 94%
EtaN DMF

Tetr Lett (1973) 1595

1 C1CO0Me BuNHy
PRCOOH ~—————  PhCOON ——5  PhCONHBU
2
HON

Tetr Lett (1971) 2697

1 CICO0Et EtsN CH,Clp
RCOOH ~  RCONHBu-t
2 t-BulHy

JCS € (1971) 3540

NH3 NaNHp Etp0
(t-Bu),CHCOCT —>  (t-Bu),CHCONH, 81%

JACS (1960) 82 2498

cooH
CoOMe (CHp)5NHAC electrolysis ¢oore
(CHy) 4CO0H >~ (CHy)gNHAC
MeONa MeOH

Z Naturforsch (1947) 2b 185



84 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 79

Electrolysis MeCN H»0
t-BuCOOK —  t-BuNHAc 40%

Acta Chem Scand (1964) 18 1567
Bull Soc Chim Fr (1968) 3657
Angew (1971) 83 579

(Internat Ed 10 557)

Related methods: Amides from Amines (Section 82)

Also via: Esters (Section 83)

Section 78 Amides from Alcohols
T0C000000000008000060

OMe

t
CH20H  MecH=ChMe, xylene CHz
— 88%
CHEONMe,

Me

JCS ¢ (1971) 2950
Ber (1971) 104 3689

+ -
NO BFg MeCN
PhoCHOH --+ PhoCHN3 ~ ——————>  PhyCHNHAC ~53%

JACS (1970) 92 4999

Section 79  Amides from Aldehydes

00000000 COCOOCO00OC00

Li[MeaNCON1 (CO)3] Etp0
PhCHO > PhCONMe, <84%

JOoC (1971) 36 2721



SECTION 81 AMIDES FROM AMIDES 85

{ \ 1 NaCN EtpNH i-PrOR f \
/A CHO v CONHy 98%
2 Mno, 0

0

(Ar and aB-unsaturated only) Chem Comm (1971) 733

PhNH, Cr0sC12 CClg
PhCHO  ~=-=-- » PhCH=NPh ~————————> PhCONHPh 80%

Chem Ind (1970) 1297

Also via: Olefinic amides (Section 349)

Section 80 Amides from Alkyls, Methylenes and Aryls
C0000O0D000CO0O000C00OCCOCOOOO0O0000000C0C

No additional examples

Section 81 Amides from Amides
TTCC000000000000080C

FEEE 00000

CHo0R CH20R
0 NaH Mel 0
R — OR 89%
RO OMe Me,S0 RO OMe
NHAC §AC
Me

Carbohydrate Res (1972) 23 251

MeCO0oBu-t hv
MeCONMe » MeCONMe --> MeCONHMe <67%

CH cupric 2-ethylhexanoate CgHg CHo0AC

Synthesis (1972) 1



86 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 82

Related methods: Amides from Halides (Section 85)

Section 82 Amides from Amines
C000C0000000300000

HOAc Ph3P
BuNH, —————  BuNHAC 91%
CCly THF JOC (1971) 36 1305

Resin-L0-0-COPh
PhNH2 ———————  PhCONHPh

toluene Tetr Lett (1973) 1627

Cy7H35CO0H  SiCl,y  Pyr
PhNH, > PhNHCOCy 7H35 70%

JOC (1969) 34 2766

Further examples of the reaction RNHp + R'COOH —»RNHCOR' are included
in section 77 (Amides from Carboxylic Acids and Acid Halides)

MeCOOEt NaH MepSO
PhNH, > PhNHAc 85%
Tetr Lett (1971) 321

PhCOSCSNMeo
PhNH, —————>  PhCONHPh 80%

Tetr Lett (1972) 4785



SECTION 84 AMIDES FROM ETHERS AND EPOXIDES 87

cl NHo» HCOOPh C1 NHCHO
———— 95%
OH OH

Joc (1971) 36 3238

€0 Ruz(CO)
€0 RuglcOhrz O .o
N

H CHO0  Chem Comm (1971) 1482

Related methods: Protection of Amines (Section 105A)

Section 83 Amides from Esters
C000000000000600G0

QNHZ NaH MepSO
{>— COOEt > {>—CONH 68%

Tetr Lett (1971) 321

NH3  HoO
(Et0)CHCHpCO0Et ~ —————>  (E£0),CHCHoCONHy 58%

J Med Chem (1973) 16 1

Section 84 Amides from Ethers and Epoxides
QOO00CCO0ODOOO0ACLCRCRCO00000000000C

No additional examples



88 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

Section 85 Amides from Halides
TTEE0E0eSe0E050T00T

1 NapFe(C0)q
CgHyyBr »  CgH1yCONEtD
2 Ip EtoNH THF

JACS (1973) 95 249

Br Li[MepNCONi (CO)3] CONMe»
Etp0 i

SECTION 85

80%

99%

(Applicable to aromatic and vinyl

JoC (1971) 36 2721

EtpNCOOEt Li
C7HisBr —m———p C7H15CONEL2

THF (One-step procedure)
Synthesis (1973) 160

PhNHAC KOH Me,SO
C1gH37C1 > CigHzzNAc

Ph

Synthesis (1971) 266

[:::::II Electrolysis MeCN Hp0 [:::::[NHAC

Compt Rend (1970) C 271

halides)

70%

90%

85%

324



SECTION 88

@ MeNHAC
D e mmme——
Br AgpS04

Section 86  Amides from Hydrides
CVORUTOC000000000350C0

No additional examples

Section 87 Amides from Ketones

COC0000CHOCO000O00Q

No additional examples

Section 88  Amides from Nitriles

FALLE Sk AL AL L. S L
O000000DLOOO0000000C0C

CN HC1 HCOOH
——— e

1 BBr3
PhCN —_— PhCONH2
2 Ho0

AMIDES FROM NITRILES

/7L NAc
e

J Med Chem (1971) 14 535

CONHo

Annalen (1971) 749 198

JCS C (1969) 739

89

92%



90 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 90A

oN Ho02 NapCO3 CONHz
CHACH(CHR) 2N —————s  CHaCH(CH2) 2CONHy

OMe OMe

Helv (1956) 39 1233
Chem Ind (1961) 987

Also via: Amines (Section 103)

Section 89 Amides from Qlefins
800000000000 000000

Electrolysis MeCN NHAC
> 80%
Ho0

Compt Rend (1870) C 271 324

Also via: Amines (Section 104)

Section 90 Amides from Miscellaneous Compounds

OoQ00000000000C00000 CQO00CO0O00000

No additional examples

Section 90A Protection of Amides

CCCoOoQLOCO00000Q0

! (J
0 NMe  (or 07 H3POg) J\/j
EtCONHR . Etcov 0

HC1 EtOH Hp0 R
Bull Soc Chim Fr (1964) 292




SECTION 90A

@ NHAC

AC20

Na2003 Hy0

@NHAC MeCON(Sileg); MeCN
NO e e e

2 HC

oK
Meo@- CH -@OMe

RCHoCH2CONHo
HoS04
~~_ 2
CF3CO00H anisole
POC13 Pyr CHpClp
RCHZCONHp >

NapCO3 Hp0z MepCO Hp0
or HBr HOAc

PROTECTION OF AMIDES 91

NAco

(Stable to NBS)
R

Can J Chem (1955) 33 1819

§1ME3

[:::::[NAC
NO

2
JACS (1966) 88 3390

RCH2CH2CONH

|
Me0 @ CH OMe

(Stable to Hp/Pd)
Ber (1970) 103 2041

RCHoCN

Chem Ind (1961) 987
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Chapter 7  PREPARATION
OF
AMINES

Section 81  Amines from Acetylenes

0000000000000 00000O000

1 NaNHNH2 NoHq Et20
PhC=CCqH13 — PhCHoCHCgH 3 71%
2 Hp Ni NaQH MeOH ""'HZ

Ber (1966) 99 1843

Section 92  Amines from Carboxylic Acids
0000000 CCLU0CCORCO0000000000

1 N3PO(OPh)p Et3N DMF
C7H15C00H C7HINHCOOBU-t --» CyHgNHy  ~67%

2 t-BuCH JACS (1972) 94 6203

Section 93  Amines from Alcohols and Phenols

0000000000000 0O00000 CE3) ©0o0C

1 (MepN)3P CClg CHpClo NHCgH11
C5Hyq0H es § e 58%
2 O NHz MeCN

Bull Soc Chim Fr (1971) 4368

92



SECTION 93 AMINES FROM ALCOHOLS AND PHENOLS 93

1 C1S0,NCO  hexane
PhCHOH > PhCHNHo 52%
' 2 NHoNHCOOBu-t !

Me Me
3 Po(0Ac)q  CHaCT2 JACS (1973) S5 4083
NCOOEt
1 Phthalimide PhgP NCOOEt THF
Cornaghon  ———— > CghHy3CHNH,
Me 2"4 ' Me

JACS (1972) 94 679
Carbohydrate Res (1972} 23 460

——— 68%
C1 230-240° C1

Chem Comm (1971) 1018

Me Me Me

[:j::]: OH  (Et0),POCT [::i::[0P0<0Et)2 KNHy K NHz
......... > —_— ~ 78%
Me NaQOH Me NH3 Me

Joc (1872) 37 3570

0 c1
") @@
1 NaH K eh
. 58%
2 330-335°
HO 3 NaOH NH

2

J Med Chem (1966) 9 249
Steroids (1968) 11 181




94 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 95

Section 94 Amines from Aldehydes
2000000000000 CQC00C0 ]

CH3NOp  NHa0AC LiATHy THF
RCHO ~ ——————> RCH=CHN0y ——————>  RCHpCHaNHp
HOAC Ber (1971) 104 2517

JCS (1965) 3645
(1957) 2926

R'NHp NaBH3CN
RCHO — —m———— RCHoNHR!
MeOH pH 6-8 JACS (1971) 93 2897

e
EtCCOOH

CHO 1 e DMF CHaNH
70%
01 2 HC1 HoO ¢

(Ar aldehydes only)

JOC (1971) 36 1710

NH0H Ho Pt0p EtOH
CgHy3CHO m——— CgH73CH=NOH ——e— CgHy3CH2NH2
CHCl13

JoC (1972) 37 335

Related methods: Amines from Ketones (Section 102)

Section 95  Amines from Alkyls, Methylenes and Arg]s
coo0QD DO00000CO00QO000OCODPOOCO0O0O00D0

No examples



SECTION 96 AMINES FROM AMIDES 95

Section 96  Amines from Amides
CTC0000600000600000

BoHg THF
C5H171CONR> ——— CgH17CH2NR2 87% R=H
95% R=Me

JOC (1873) 38 912

NaBH2S3 THF
PhCONH, —— PhCH2NH» 46%

Can J Chem (1971) 49 2990

= NCOPh  (i-Bu)oAlH = NH
—————
R toluene R

JACS (1970) 92 204

Ac

J
NMe - NHMe
Li  EtNHp

Tetr Lett (1971) 1935

PRCHCONH > 1 PCls NH,
N-methyimorpholine
N - N —

0 COON=CHPh 2 MeOH 0

JCS C (1971) 1917
Rec Trav Chim (1970) 89 1081
JOC (1971) 36 1259




96 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 97

Section 97  Amines from Amines
TT060600505060TEOT

e BuLi Me

PhCHNH2 —— PhCNHz 25%

Bu Tetr Lett (1971) 2187
+ -
1 Ph3C C104 CHyClp
t-Bul}!CH3 — t~BuNCH2Ph 75%
Me 2 PhMgBr Et,0 Me
Annalen (1971) 752 86
Mel BusN DMF + -
BuNHy ~ ——————>  BuNMe3 I 92%
JOC (1971) 36 824

Me BFg + -
+ NMe3 BFy

NN Cie)
@@ a:zc—]z————> @@ 100%

Chem Comm. (1972) 315

NHz N(CHaCOO0H) » NMe,
CICHpCOOH NaOH KI 180°

> —_—
Ho0

NH2 N(CH2CO0H) » NMe o

JOC (1964) 29 488



SECTION 97

CHpNz BF3 Etp0

AMINES FROM AMINES 97

30%

Om

Annalen (1959) 623 34

HCHO NaBH3CN

PhCHZP'lH — PhCHzI:JMe 98%
e MeCN Hy0
JOC (1972) 37 1673
CHaCQ_ ,COCHy
NHo CHZCG_NH HCHO N*COCHZ NaBHg NHMe
———— B
Br EtOH Ho0 Br Me2S0 Br
JOC (1973) 38 1348 72%
PhBr  NaNHp
BuNHz  ——————  BuNHPh
JOC (1971) 36 1841
NHCH2CH=CH2 NHo
260° CHZCH=CH2
> 59%

Tetrahedron (1961} 14 208
Tetr Lett (1971) 4661 4665



98 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 99

1 03 CHoCig
PhNMe, ~ —————»  PhNHMe
2 HC1 Hg0
We2  kyFe(CN)g KOH g0

.

OH

- 1,4-Diazabicyclo[2.2.2]octane

41%
JCs ¢ (1971) 1369
NHMe
93%
OH
JOoC (1951) 16 1303
- C12H25NMes 68%

+

CypHogNMe3 I
DMF

Dealkylation with Lil

PrSLi

OAc
PhaP, (NH2)2C0 or NaN3

Section 98 Amines from Esters
TE5EC0550000065050T

No additional examples

Section 99  Amines from Egoxides
000000000000 ©

0, HN3 SnClg CgHg
PhCHCHo ———-—'—6-—> PhNH2

Synthesis (1972) 702

JOC (1963) 28 2407

JOoC (1973) 38 1961
Tetrahedron (1968) 24 5493
Synth Comm (1973) 3 99

17%

JACS (1952) 74 1168



SECTION 100

Section 100

BuBr

RX

RBr

Bul

PhCH,CT

AMINES FR

Amines from Halides

) o Q CEEEEEE]

1 Mg Ety0
——p

BusCNEty
2 EtpNCCl3

Me,C=NOH EtMgBr toluene

-

Mg
——— R2CHNHSO2Ph
2 EtOCH=NSO,Ph
MeoNNO  (i-Pr)ohLi
> BuCHgNNO
Me
Et
N
3
Etﬁ:vaEt MeOH H0
> P
EtNMe, + -
----- - ¢ 2H25P:lMe2 I

Et

OM HALIDES 99

37%
Synthesis (1972) 611

62% (R=Ph)
48% (R=PhCHaCHy)

Tetr Lett (1972) 1007

RNH2

==+ RoCHNHp <92% (R=Ph)
<74% (R=Pr)
Ber (1969) 102 1641
-->  BuCHNHMe

Angew (1972) 84 350
(Internat Ed 11 301)

hCHzﬂEt 65%
Me
Synthesis (1971) 89
PrSLi  HMPA
———————>  C72H25NMe
£t

JOC (1973) 38 1961



100 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 100

1 (PhCH2)oNMe 1 Pri
CHp=CHCHpl ——————> CHp=CHCHoNCH2Ph = CHy=CHCHoNPr
2 Na-Hg ﬁe 2 Na-Hg Me

Arch Pharm (1911) 249 111

1 (NHz)oC=NH EtOH Hp0
RBr > RNH7
2 NaOH

Bull Soc Chim Fr (1970) 1938

?OOEt
TsNNa  DMF COOEt  yaon
BuBr ———————>  TsNBu —>  TsNHBu --» BuNHj <60%
JOC (1971) 36 4102
1 (PhS)pNLi  THF
RBr > RNHp
2 HC1 Etp0 Ha0
Bull Chem Soc Jap (1971) 44 2797
PhCHoNHS02CF 3 1 NaH DMF
CyHygbr —————> CyHsNSOpCF3 ———————>  (7Hyslity 80%
base CHPh 2 HC1 Hy0 THF
Tetr Lett (1973) 3839
XCH CHaN
2ot nang % H, Pd EtOH CHaNHp
————— kf —_—— g
CHC13
0 0

>< JoC (1972) 37 335



SECTION 102

Section 101

Amines from Hgdrides
Q00000000000

MesNC1 H2SO4 NazSOg
ArH —

Section 102  Amines from Ketones
TB000000000000060000

R

MeoNH  NaBH3CN

RpC0 ————— > RyCHNMep
MeOH pH 6-8
: et
( CHoC o CH=C
(CH2)6 (CH2)6
Na R'OH
RoCO == RyC=NOH —_—

NH20H
—

Me

Related methods:

ArNMes

Mg NHz0Ac / \
e
?:NOH MeOH Z s X—?HNHZ

AMINES FROM KETONES 101

Synthesis (1973) 1

JACS (1971) 93 2897

( ) NEto
1 Hg(0Ac)y DMF '

CHgCH) <813
2 NaBHg (CH2)6

Chem Comm (1971) 1433

R2CHNH2

Chem Ind (1972) 683

Me 44

Chem Ind (1969) 260

Amines from Aldehydes (Section 94)



102 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 103

Section 103  Amines from Nitriles

C00000000000Q00C000000C

EtMgBr toluene
PhCN — PhCEto 60%
i

NH2
Tetr Lett (1973) 1057

Hp Ni Acp0 NaOAc
C12H25CN —- Cqy2H25CHaNHAC --3  (72H25CH2NHp
~100%

JOC (1960) 25 1658

Ho PtO2 EtOH CKCI3
PrCN > PrCHoNH2 96%

JOC (1972) 37 335

NoHg Hp0 Ni EtOH
PrCN PrCHoNH 75%
JOC (1971) 36 3539

AlHg THF
PhCH=CHCN ~ ~——————>  PhCH=CHCHoNHp 78%

JACS (1968) S0 2927

o NaBH, Ni oH
HOCHC N — HOCHC CHoNHp 3%
MeOH

Annalen (1972) 756 14



SECTION 104 AMINES FROM OLEFINS

CN CHaNH2

00 === OO

Can J Chem (1971) 49 2990

eN CHpNH2
Ca NH3
—_—
JOC (1972) 37 508

Section 104 Amines from Qlefins
POC000000000008000660

E}HZNMEZ
CH=CH MeoNH CO Rhy03 Fe(CO)s CHCH
(CH2)10 N-methylpyrrolidine Ha0 i (CHz)10

140 atmos 170°
Helv (1971) 54 1440

1 LiBHg BCT13 Etp0
— NHBu
2 BuN3

3 KOH 20 JACS (1972) 94 2114
(1971) 93 4329
(1973) 95 2394 2396
BoHg MegNC1
EtCH=CH» —— (EtCHoCH2 } 3B —_— EtCHoCHoNMe o

103

40%

63%

90%

64%

J Organometallic Chem (1970) 23 Cll



104 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 105

PrNH2 Na
PhCH=CHp e PhCHoCHoNHPY 18%
Ber (1950) 831
Joc (1972) 37 4243
103 MeOH
Cy4H29CH=CH> —_— C14H2gCH2NMeo 65%
2 Hy N
3 MepNH Tetr Lett (1971) 3591
NaNs H2S0q
PhoC=CHEY — PhNH2 57%

JACS (1950) 72 5777

Also via: Amides (Section 89)

Section 105 Amines from Miscellaneous Compounds

) CC0Q000000000UL0000000000LC00C DO
i-pr i-Pr
N3 LiaTHg NHz
— JOC (1962) 27 2925 34%
e e Ha/Pd Ber (1972) 105 1524

"o JOC (1972) 37 335

ArNOp  ——  ArNHz Sn, HC1 JACS (1969) 91 3544
Hp/Pd JOC (1972) 37 335
NaBHz, CoClp Tetr Lett (1969) 4555
NaBHpS3 Can J Chem (1971) 49 2990
CO, RhCl3 Tetr Lett (1971) 3385
Fe3(C0)yp JOC (1972) 37 930
Fe(CO)s Can J Chem (1970) 48 1543



SECTION 105A PROTECTION OF AMINES

Section 105A Protection of Amines

0000C0C000CO0CO00O0

NHp HCOOH H,0 NHCHO
—_—
g ———— e e
hy  MeCN
CF3 CFs
Chem Comm (1972) 758

[:::::1\ ’[:::::] C1CO0CHoCH=CHy  Pyr [:::::]\ /[:::::}
NH = N

Ni(CO)g MepNCHaCHaNMe, CO0CHCH=CH
2Lh=thz

DMF g0
JOoC (1973) 38 3223

C1CO0CH2CCT5
RNHy —~————— RNHCOOCHpCC 13

-

Zn MeCN HC1 Ha0

JOC (1971) 36 1259

Selective removal of haloethoxycarbonyl groups by electrolysis
JACS (1972) 94 5139

Ph:IEZO\CO
1 Ph=~0¢ DM 00
PhCHoCHoNH2 > PhCH2CHoN 0
2 CF3CO0H \__(
AN Ph Ph
Hy Pd-C
or m-chloroperbenzoic acid
CF3CO0H
or NaNHp

JACS (1972) 94 6561

105



106 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 105A

Et00C  COOEt Et00C  COOEt
PhCHa0CH,C1
e
/ — I\ (stable to HeT, Acy0, KoM
N - v and CdMe,)
H 1 Hp Pd-C CH0CHoPh

2 PhCH,NMe3 OH
+ Tetr Lett (1971) 3165

)
0 H3P0y
PhNHMe ——3" >
e PN
)

Bull Soc Chim Fr (1954) 575

Ph3CCl  Pyr

RNHp _—————>  RNHCPh3

H
0Ac  Hz0 J Med Chem (1973) 16 959

E: Me '
N+ -
NHp ~Ts C104 NHTS
<_ ---------------
Me Me (Selective for NH in

presence of OH)
Chem Comm (1972) 1148

TsCl Pyr Et0
PhCH,CHNH, —_— PhCHoCHNHTS
1 1

Me

Me  NaATHp(OCH,CHaOMe ),

toluene
JOC (1972) 37 2208

Cleavage of sulfonamides with hy Tetr Lett (1971) 4555 4559
Chem Pharm Bull (1970) 18 182

HoS04, HOAc Chem Comm (1973) 664



SECTION 105A PROTECTION OF AMINES 107

< > (CF3507)20 CHC
NH R T NSO,CF3

LiATHg CgHg (Stable to Zn/acid)
Tetr Lett (1973) 3839

CH=N
0H

Can J Chem (1968) 46 2549
JCS C (1971) 3864

NH
z R

HC1 MenCO Hy0
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Chapter 8  PREPARATION
OF
ESTERS

Section 106 Esters from Acetylenes
00000000 0OR0000CO000C000

TI(NO3)3 MeOH Et
PRCZCEt ———— >  PhCHCOOMe

JACS (1973) 95 1296

Also via: Carboxylic Acids (Section 16)

Section 107  Esters from Carboxylic Acids and Acid Halides

000000000 CO0CO0O0R000000000D0000000C00V0O0000000C0

Homologation of carboxylic acids. . . . . . . . .. ... page 108
Esters by reaction of carboxylic acids, acid halides
etc. with alcohols ., . . . . 109-110
Esters by reaction of carboxylic acids with halides,
sulfates and sulfites ., ., . . ., 110-11
Esters by reaction of carboxylic acids and acid halides
with miscellaneous reagents ., . . . . 111-112

1 CHpNz Et3N Etp0
RCOCY — RCH2COOEL
2 PhCOOAg EtgN EtOH

Org Synth (1970) 50 77

108

827

85-927%



SECTION 107 ESTERS FROM CARBOXYLIC ACIDS AND ACID HALIDES 109

: Pe
—_—— 444
conc HCI1

Q \

Tetrahedron (1971) 27 4845

R'OH BF3-Etp0

RCOCH R RCOOR'

Synthesis (1971) 316

BuOH resin-AlCl3
[>— COOH - [> C00Bu 56%

Tetr Lett (1973) 1823

Bu  MeczcH Bu Me 4 puoH Bu
C8H17CCOOH _— c3H17ccooc CHp ——»  Cghy7CCO0BU-t 67%
C7H15 " C7H15 Ts C7H15

JOC (1972) 37 3551

Z X‘CH CONHIr 1 (coc), 7o
—————— s o
Chpnc 2 t-BUOH Etg F

J Med Chem (1971) 14 420



110 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 107

COCT  ¢.BuOLi t-BuOH €00Bu-t
-_— 79-82%
Me Me

Org Synth (1971) 51 96

Further examples of the reaction RCOOH + ROH - RCOOR are included in
section 108 (Esters from Alcohols and Phenols) and section 30A (Protection
of Carboxylic Acids)

_— 100%
HO DMF HO

RX=Mel at 25°
RX=CgHy3Br at 90°

J. Riegl, I. T. Harrison (Syntex Research) unpublished

M‘*OO EtI KpC03 MEC[ 0
—————
CHpcooH  Me2CO CHpCOOEL

Me Me
Tetr Lett (1972) 1853
JOC (1869) 34 3717

CO0H Mel Ca0 Caate
(CH2)g —_— (CHo)a 9%
! MEZSO !
COOH COOMe
Synthesis (1972) 262
Me Me
COO% 1 NaOH HMPA Hy0 Co0Pr-1
> 100%
Me Me 2 i-Prl Me Me

Tetr Lett (1973) 689
(1972) 4063



SECTION 107

PhCHoBr  DMF

ESTERS FROM CARBOXYLIC ACIDS AND ACID HALIDES

RCOOCHoPH

JOC (1962) 27 1381

Synth Comm {1972) 21
JOC (1973) 38 1753

RCOOK —_
O
BuBr
PhCH4COOH ————————>  PhCH2CO0Bu
Cu0 CgHg
CF3

COOH EtpS0  KpCO3
—_—

CF3 MeoCO

Et»504-HCONMes
PhCH=CHCOOH ~— ————me——>
150°

SH MepSO3 HC1  MeOH
MeCCHCOOH >
NHo
COOH  t-BuOAc HC104
—————————e
COOH
NO2

CF3
COOEt

CF3

Chem Ind (1972) 691
Tetr Lett (1972) 757

PhCH=CHCODEL
Ber (1971) 104 3711

SH
Me2CCHCOOMe

&Hg

J Med Chem (1971) 14 868

CO00Bu-t

C00Bu-t
NO2

Annalen (1961) 646 119 134

m

B6%

~ 90%

94%

83%

22%



112 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 107

Et3SiH
BUCOF  ———»  BuCOOCH,Bu
JOC (1971) 36 2547

N0 COOH Me*<::>“N=”NHMe NO, COOMe

> 70-90%
Eto0
NO2 NGs
Org Synth (1968) 48 102
NO

COOH MeNCONH,  Et3N COOMe

—_— 100%
MeOCHoCHoOMe
NG, NO,

Tetr Lett (1973) 1397

+ -
Et30 BFy (1-Pr)2NEt
Et3CCOOH Et3CCO0Et 90%

Tetr Lett (1971) 4741

+ -
1 PhNMe3 OH MeOH
C13H27CO0H C13Hp7C00Me >90%
3 2 Toluene {reflux) 13727

Synthesis (1973) 494

Pb(OAC)4
RCOOH —_— ROAc

Org React (1972) 19 279



SECTION 108

ESTERS FROM ALCOHOLS AND PHENOLS 113

Section 108 Esters from Alcohols and Phenols
CC000000C00000000C00000000000000

CEE-E-T~)

(PhC0),0 @§§$>-NM62

ROH —

HOCHZ 0

0O 0ckycoct

PhCOOR

Synthesis (1972) 619

c1<<::::>>-OCHZCOOCH2

%

2,6-Tutidine MeCN

OH o
Me0
o

Et

Et<C:j>COC1

Et

——eeee e

PhCHoCHOH
Ph CeHg

PhCO
0
Resin-CO

EtOH — PhCOOEL
toluene

i-Pr
EtCOC! 502

Me

EtCO0

78%
JCS C (1971) 3230

Et
COOCHCH,Ph

Ph
Et Et

JACS (1953) 75 6011

Tetr Lett (1973) 1627

92%

Synthesis (1971) 639



114

ROH

HO

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

HOCH o R
0 0
Me OMe

MeCOCT Mg
——

HOCHp o Th

OH

SECTION 108

MeOCH,COOH  Pyr MeQCHaCO0CH,

triisopropy]benzenesu]fony;r <::§

chloride
Can J Chem (1571) 49 493

ROAc 92%
Tetrahedron (1971) 27 753

PhCOCN  BusN PhCOOCH2 . 0

_

MeCN

PhC00

Tetr Lett (1971) 185

/\l“\OH

PhCOOH

—————

\COOEE PhCO0™

NCOOEt

PhsP Tetr Lett (1973) 1619

HOI:::::L (E1C0),0 NaOH Hy0 EtCOOI:::::L
Ph o

JACS (1942) 64 2271 3163

0COPh

73%
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HO i-PrCOOH HgBog ~ rC00
AR i I 58%
HpS0q xylene

Tetr Lett (1971) 3453

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)

(CH-CH?-CH)ZCHZOH Mn0; NaCN (CH-CH?-CH)ZCOOMe
Me —_— Me 52%
MeOH HOAc
pet ether
Chem Ind (1971) 1016

0; Co(CAc), HOAc
C5Hy1CHR0H > CgHy1C00CH,CsHYg
CoBry

Can J Chem (1965) 43 1306

Section 109 Esters from A]deh¥des
QC0000C00OCCORO0000000

. ] . ]
@ CHO  (E£0),POCHCOOEL Na @CH'CHCOS? @ CHaCHZCO0E t
g R
Me MeOCH,CHa0Me Me Pd/C Me

JOC (1971) 36 1040




116 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 109

CHO 7 MeSOCHpSMe Triton B CHpCO0ET
» 93%
Me0 2 HC1  EtOH Me0

Tetr Lett (1972) 1383

S .
’ 1 Buli
PhCH=CHCHO --+ PhCH=CHCH ) ——— PhCH=CHCOOEt <84%
\ 2 MenS
S 272
3 Hg0 HgCl,

JOC (1872) 37 2757

03
CgH13CHO == CgHi3CH(OMe)p ~ ———>  CgHy3COOMe <90%
¢l

CHaClp
Can J Chem (1971) 49 2465

NBS
PhCHO -~ PhCH(OEt); ——>  PhCOOEt

JACS (1951) 73 973

H3B03 heptane
BuCHCHO —_— BuCHCOOCH,CHBu 47%

£t 250° Et Et
JOC (1973) }_8_ 1433

Related methods: Esters from Ketones (Section 117)

Also via: Olefinic esters (Section 362)
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Section 110  Esters from Alkyls, Methylenes and Aryls
COC000O00000O00RO00000000000CCQCOO0RVO00WA0

No examples of the reaction RR —= RCOOR' or R'COOR (R,R'=alkyl, aryl
etc.) occur in the Titerature. For the reactijon RH — RCOOR' or R'COOR
see section 116 (Esters from Hydrides)

Section 111 Esters from Amides

B hestor b
0000000000 CQ00CQOR0

No additional examples

Section 112  Esters from Amines
TOCsC00C0000000000

000000

K1 NaOAc
CeHiaNHp  =-=  CgHy3NTsy —_— CgHy30Ac <95%
HMPA
Synth Comm (1972) 2 297

Section 113  Esters from Esters
TEEeFETEEoBToETe0C

i-Pr
)
Reigys
BuCH»C00Bu~t > BuCHCOOBu~t 83%
2 Mel MepSO Ve

JACS (1971) 93 2318
Tetr Lett (1973) 2425

ELC00CH, C17H35CO0Me MeONa ~ C17M35C00CH2
C(sEt); — C(SEt)2
EtCOQCH, C17H35C00CH,

Can J Chem (1955) 33 717



118 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 114

EtOH Bu3SnOEt
PrCO0PYr — PrCOOEt
Bull Soc Chim Fr (1969) 262

KCN Synthesis (1973) 790

BuOi CO0p
PrCOOEt ~ —————  PrCO0BU 27%

Bull Chem Soc Jap (1971)‘ﬁ 852

1 (i-Bu),ATH octane

C'|~|H23CO0ME C11H23CH0AC
2 ACzo

Synthesis (1971) 309

NaCl Me,SO Hzo
PrzC(COOEt)z > Pr2CHCOOEt

178-183 Tetr Lett (1973) 957

Section 114  Esters from Ethers

- 000 B

Trichloroisocyanuric acid
i-PrCH,0R i-PrCOOR
Hz0

Tetrahedron (1971) 27 2671

TsO0Ac MeCN
R,0 —_——— ROAC
Joc (1971) 36 532 540
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Section 115 Esters from Halides
ToTC6 060000080000 000

1 NaC=COEt NH3
BuBr - BuCH,CO0E?

2 HoSO4 HgO EtOH
JCS (1954) 1860
Advances in Org Chem (1960) 2 117

©Br CUCH,CODEE  THF © CHaCO0EE
69%

Tetr Lett (1972) 1163

1 Mg BrCH,COOEL
ArBr  ———— Arpld = ————>  ArCH,COOEt

2 CdCly JOC (1973) 38 3189

0
1 >(N\’L CHpLi

BuBr —_——— BuCH2COOEL
2 HpS0q EtOH JACS (1970) 92 6644 6646

s
: CS/CHCDOEt NaH DM

PhCH,CI - PhCH2CH2CO0Et 48%
2 Ni EtOH JOC (1972) 37 505
CHp (COOEt )9 NaCl MepSO
---------- > R2C(C00Et)2 ————————>  RoCHCOOEY
EtONa Ho0 178-183°

Tetr Lett (1973) 957
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COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 115

+ -
CHZBr oo CHZPPh3 BY 1 Nawhy  NHg CHaCOOE L
el ——————
2 C1COOEt <65%

t~-BuCl

RBr

Annalen (1964) 674 11

1 NagFe(CO)q

> CgHy7CO0EL 89%
2 Ip N-methylpyrrolidone EtOH
JACS (1973) 95 249
CO SbClg EtOM
—_—— t-BuCO0Et 66%
S0z CHaClp
Synthesis (1971) 639
Bull Chem Soc Jap (1971) 44 2001
CuOAc  Pyr
——— ROAc (R is 1ry, 2ry or 3ry, alkyl, allylic or

vinylic)
Tetr Lett (1972) 491

Related methods: Carboxylic Acids from Halides (Section 25)

Also via:

Section
Acetylenic esters 306
Olefinic esters 362
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Section 116  Esters from Hydrides
Q0000000000000 co

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)

(CHy)3C00Me
H CHaCOC1 \\[
COOEt 1 CHoCOOMe AICT3
2 Hy Pd-C i
JACS (1955) 77 3856

?HZC%O (CH2)3CO0ME
1 CHyCO AlC1; j
2 MeQOH acid
3 Hy Pd-C

JOC (1972) 37 3687

BrCH,COOEL CH2COOE?
—_—
Me InCl, hY Me

Tetrahedron (1972) 28 211

e sttt .

JACS (1956) 78 4947
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Me Benzoyl peroxide Me
> 24%
Me CuCl CuCly MeCN Me 0COPh

Synthesis (1972) 1

Pd(0Ac), KpCrap0
PhH 2 2 7; PhOAc
Li0Ac HOAc

JOC (1971) 36 1886
Synthesis (1973) 567

RpC=CHCHR,  ——>  RpC=CHCRy
QAc

Hg(OAc), Synthesis (1971) 527
PhCO0,Bu-t or MeCO0pBu-t, CuX Synthesis (1972) 1
MnOz, HOAc JCS C (1971) 2355
Co(DAc)p, Op Can J Chem (1965) 43 1306
HOAc, electrolysis JACS (1872) 94 7892

Section 117  Esters from Ketones
TCOGC00000000000000

1 CgHyqMgBr Et0 Ohe
C1(CHz)3C0 C1(CHy)3CCaH >75%
U
Ve 2 Acp0 Ve

JOC (1948) 13 239



SECTION 117 ESTERS FROM KETONES 123

0 0 Me COOMe
[:> 3Phy 1 8Brp 2 MeONa

—_— 76%
3 AghNO3 MeOH
4 Acid 5 (Ph3P)3RhC1
JACS (1973) 95 2038

Ph3P CHCOOEt CHCOOEt gy, pg-c CHoCOOEL
— 56%
NHAc CsHe NHAC EtOH NHAC

JACS (1962) 84 4951

TI(NO3)3 HC10z MeOH
PhCOMe >  PhCHpCOOMe 84%

JACS (1971) 93 4919

0 0

(Et0),CO NaH COOEt 1 MecOCT COOEt
—————————— ————

2 Li NHg

Tetr Lett (1968) 5405
0 0

1 HCOOEt NaH hy CO0Me
— No e
2 TsNy  EtpNd MeOH

JACS (1971) 93 2786



124 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 119

1 i-PrCHoCHoONO  HC1  Etp0
PhCOCH, > PhCOOMe >90%

2 MepS0y NaOH Ho0
Compt Rend (1942) 214 113

Also via: Section
Carboxylic acids 27
Ketoesters 360
0lefinic esters 362

Section 118 Esters from Nitriles
BC5500000000803000000

HCT MeOH Et0

RCN —————————>  RCOOMe 84%
Ber (1972) 105 1778

Section 119  Esters from Olefins
C0G6000800000508000060

] Q0 ]

1 BHoC1-Et,0
_— CHCOOEE 78%
2 NpCHCOOEt

JACS (1972) 94 3662

Also via: Section
Carboxylic acids 29
Olefinic esters 362



SECTION 120 ESTERS FROM MISCELLANEOUS COMPOUNDS 125
Section 120 Esters from Miscellaneous Comgounds
000000000 COCO0CCOOCQLCO0Q000 Q0000

BuMgBr CuCl
MeCH=CHCOOCHEt —_— MeC'HCHZCOOCHEt 85%
1

1

Me Et20 Bu Me
Acta Chem Scand (1961) 15 271
Org React (1972) 19 1

NaBH; NiCl, MeOH
PhCH=CHCOOMe > PhCH,CH,COOMe 100%

Chem Pharm Bull (1971) 19 817

NaBH3CN  HMPA

Bu(;IHCOOE‘t —_—— BuCH,COOE® 90%
Br Chem Comm (1971) 1087
0 0CHz0Me
COOEt  cycuame COOEE 14 gy, CO0Et
——— — 32%
Nak  HMPA Et,0
t-Bu t-Bu t-Bu

JOC (1970) 35 2601 2597
(1971) 36 1151

0 MeSH ZnCl She Ni
2 SMe !
R e ——
[:::::[COOEt NapSOg COOEt  EtOH COOEt

JACS (1950) 72 4296



126 COMPENDIUM OF QRGANIC SYNTHETIC METHODS VOL 2 SECTION 120A

T1(NO3)3 MeOH
CgH13C0CH0H  ———————>  CgHy3C00Me 76%

JACS (1973) 95 1296

Section 120A  Protection of Esters
BEOC0P00C000C00C00BoY

, S(IZHZ
{MeoA1)2-SCHy  CHoClp .S
C1gH3aCHoCO0Me - > CqygH33CH=CTZ]
HgO BF3 THF Ha0 (Stable to HOAc, KOH and LiAlHg)

JACS (1973) 95 5829
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Chapter 9 PREPARATION
OF
ETHERS
AND EPOXIDES

Section 121 thers and Egoxwdes from Acetylenes
OCRCODO0000 000000 Q0 QQ0CCCQC

No examples

Section 122  Ethers and Epoxides from Carboxylic Acids
DOOCO0OOCCCLOOOUOOCRO0OO00OO0O00000000QC00CC

No additional examples

Section 123  Ethers and Epoxides from Alcohols and Phenols

000000000000 O000C00CO0RNCO0O0DOCOO0R0OO00000000

CgHiy
HOP(OR) o _
~60% (R=Me
_ -
e _ 50% (R=Ph
HO RO

JOC (1972) 37 912

127

)



128 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 123

T K
» t-BuOMe ~ 50%

2 (4-Pr)3CCO0Me  MegSO
Tetr Lett (1964) 2969

t-BuOH

Mel NaH THF
CHjs0H  ——————  CyHj5OMe 40%
Tetr Lett (1973) 21

HOCH
204 pncHN, snclp HOTHz 0. _Ad .
L 89
MeOCH,CH,0Me  MeOH .
H o OH PCH,0  OH (+ isomer)
JOC (1972) 37 3398
CHoNy HBFg CHpCI2
ROH > ROMe  org synth (1961) 41 9
+ -
Et30 BFg CHpCl2
—> 95%
7
HO EL0

Tetr Lett (1971) 1999

OMe
COMe

—————i
OH MepCO OMe

Chem Pharm Bull (1964) 12 312



SECTION 123 ETHERS AND EPOXIDES FROM ALCOHOLS AND PHENOLS 129

t-Bu t-Bu
OH Mel NaH THF OMe

- 86%
Me Bu-t Me t-Bu

Tetr Lett (1973) 21

@OH 1 NaoH @OMe
N H .
03 2 MeNNO  MeOCH,CHoOMe 0}

]
CONHp
Tetr Lett (1973) 1397

+ -
PhNMes OH
ArOH —_—— ArOMe (Gas chrom scale)

A
J Pharm Sci (1969) 58 370

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

NaQC1 CHC1=CHCY Lutidine
CgH70H ===-2 CgH170C1 ~—————>  MeCH(CHp)30H —————>
HOAc hv Freon-113 ! Me

a1 0

JOC (1972) 37 3514

Pb(0Ac),
R(CHp)g0H — ————>

Synthesis (1971) 501



130 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

PhCH
7\
MO pnewo 00 s cery L
MeCHCHMe  =---a  MeCHCHMe —® MeCHCHMe
2 NaOH  HOCH,CHOH
JOC (1973) 38 1691
MeCCOOH
7\
HO O Mecocoow 00 ey cHt 2
MeCHCHME — ———— > MeCHCHMe MeCHCHMe
jon exch resin 2 Base

CeHe JOC (1973) 38 1173

[:::::[OH HC (OMe ) pNMe
—_— 0
OH

Chimia (1969) 23 267

Section 124  Ethers and Epoxides from Aldehydes
EEEE

coocCogo0o 000000000

PhoPONa 180° A
PACHO ————— > PhCHCHPh

JCS Perkin I (1972) 1113

MeCHBrp Buli (or Li) 0

/\
C7Hy 5CHO > C;Hy5CHCHMe
M5 — 7

Tetrahedron (1972) 28 3009
(1971) 27 6109

SECTION 124

80%

88%

80%



SECTION 129 ETHERS AND EPOXIDES FROM ETHERS AND EPOXIDES 131

Section 125 Ethers and Epoxides from Alkyls, Methylenes and Aryls
CO0000000000C00C0000000000CO00Q00O0ORO000000000Q00QCC0OCDO

No examples of the preparation of ethers and epoxides by replacement of
alkyl, methylene and aryl groups occur in the literature. For the
conversion RH — ROR' (R,R'=alkyl) see section 131 (Ethers from Hydrides)

Section 126  Ethers and Epoxides from Amides

0000 0C0000O00OO00COCOO0O0O0QRC00

No additional examples

Section 127 Ethers and Egox1des from Amines
CO0COOVURT

No additional examples

Section 128  Ethers and Epoxides from Esters
PO0O00CO00C000CC000O 0CO0CCCO00

No additional examples

Section 129  Ethers and Epoxides from Ethers and Eon1des
00000 CO00000000CCCO0000COCORCO00QOQO0000 o

I‘:Ie BF4
PhOEt _—
Photfe Chem Comm (1972) 315
Cghyz
KCNO \
I 48%
ACO EtOH H20 ACO ,’:
0 (N

Synthesis (1971) 32



132 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

Section 130 Ethers from Halides
BO500000000¢0000000

1 Mg Ety0
PhBr e PhCHoOMe
2 CdC12
3 CI1CHoOMe JOC (1973) 38 3189
1 Mg Et20
PhBr 9 PhOBu-t

2 (Bu0)2P(0)00Bu- JOC (1972) 37 2267

Section 131 Ethers from Hydrides

000000000000 RCO0O0000

This section lists examples of the reaction RH — ROR

+ -

Electrolysis EtyN OTs
R2C=CHCH2R — R2C=CH(|'.HR
MeOH OMe

JACS (1872) 894 7892

Me Me
Me CH3 0, methylene blue Me CHoOMe

—

Me Me hv MeOH CgHg Me Me

Me Me
JOC (1971) 36 1765

Section 132 Epoxides from Ketones
000000000 C00000QOCO00
1 LiCHCl2 Ety0

/\
RoC0  ———————»  RyC-CHBU
2 BuLi Ber (1973) 106 2620

SECTION 132

95%

31%



SECTION 134

ETHERS AND EPOXIDES FROM OLEFINS

MeCHBrp BuLi THF 2
RoCO > RoC-CHMe
Tetrahedron (1972) 28 3009
(1971) 27 6109
1 PhSCHoLi  THF }1
(t—Bu)2C0 g > (t-BU)ZC"CHZ

Section 133

No examples

Section 134

A

CgHy 3CH=CH2

2 Me30 BFg CHpCls
3 NaOH Hz0 JACS (1973) 95 3429

Ethers and Epoxides from Nitriles
QOO0000DO0QR000DO000CCO0000CLCCCO000R

Ethers and Epoxides from Qlefins

0000000 NOOCO0O0000000C0COOCO0COO0D

NBS OMe Bu3SnH OMe
——p ——
MeOH Br

Synthesis (1972) 483

HO -@Bu-t HBF,
> C6H]3?H0 Bu-t
Me

JCS C (1971) 1174

133

42%



134 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 134

T (0AC)3 HOAc ey
MeoC=CHo — MesC-CHp <82%
Ho0 THF
JOC (1971) 36 1154

Br

0
Bro AgOAc OAc KOH
—— —
CCly H20
t-Bu t-Bu t-Bu

Tetrahedron (1972) 28 3475

CgH7

Hy0, Fe(acac)s
—_— 74%

= MeCN H20
0
()

Tetr Lett (1973) 4359

[Mo(07) 201 - HMPA 0
C6H~| 3CH=CHMe e CgH13CHCHMe
Tetrahedron (1970) 26 37

m-Chloroperbenzoic acid ,0\
CgHy3CH=CHo —»  CgHy3CHCH?
6 4,4'-thiobis-(6-t-butyl-3-methylphencl)

C1CHaCH,C

(Appiicable to unreactive olefins)

Chem Comm (1972) 64



SECTION 135 EPOXIDES FROM MISCELLANEOUS COMPOUNDS 135

0

AN m-Chloroperbenzoic acid
— 86%
A NaHCO3 CHpCly Ha0 X
0Ac 0Ac
(Method for acid sensitive compounds)
JoC (1973) 38 2267
0

Peracid Ay
R2C=CR2 — RzC‘CRz
p-Methoxycarbonylperbenzoic acid JoC (1972) 37 4210
disuccinoyl peroxide Synthesis (1973) 156
o~-Sulfoperbenzoic acid Tetr Lett (1971) 691
Preparation of RCOOpH from RCOC1 + (Et0)oP(0)0Ag JOC (1971) 36 2162

Section 135  Epoxides from Miscellaneous Compounds

C0CO00QO000000CRA00000000000QCQC00000Q0C

NMe2 1 MeI MeOH Ph
0
2 Ago0 Hz0

JOC (1968) 33 4045
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Chapter 10  PREPARATION
OF
HALIDES
AND SULFONATES

Section 136 Halides and Sulfonates from Aceté'[enes
OCCOOCOOODOO00000Q00000000CC0000Q0C000

No additional examples

Section 137 Halides from Carbox¥1ic Acids
O0QUOO000000000 o

Bro Hgd CClg

RCOQH ——— RBr
Org Synth (1971) 51 106
JOC (1972) 37 669 664
N Bro DMF N
(CH2)7 C=CHCOONa —_— (CH2)7 C=CHBr 45%
N ~ S

JOC (1965) 30 2208
JCs C (1971) 2352

COOH  Nes Pb(0Ac)s c1
—_— 83%
DMF  HOAc
Synthesis (1973) 493

136



SECTION 138 HALIDES AND SULFONATES FROM ALCOHOLS 137

I Pb(0Ac)s
RCOCOH —_— RI
Org React (1972) 19 279

1 TI0Et pet ether
CgHy gCOOH 2y g —> CgHygBr 89%

JOC (1969) 34 1172

Sectijon 138 Halides and Sulfonates from Alcohols

CO0000CO0O0000000000L0O0000O0O0OCO0OCCO

Halides from alcohols . . . . . . . « v v v v v v v v v o page 137-139
Sulfonates from alcohols. . . . . « « « v v v v v 0w e e e e e 140

(Ph0)3P-Mel
ROH ~— ————> RI
Org Synth (1971) 51 44

0" (Ph0)gp-prcHCT “tfe_ o " o
—————— %
DMF

JOC (1972) 37 2289
Ph3P CClg
ROH ~ —————>  RC

JOC (1972) 37 1466



138 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 138

Ph3P.Clp
BuQH — BuCl 99%
JACS (1964) 86 964

NBS PhsP

ROK —>  RBr Chem Comm (1970) 602
Carbohydrate Res (1971) 18 342

Tetr Lett (1973) 3937

(':HZCQN ;M E:]
A
PhoCHOH —_— PhaCHC1 >95%
CHaCY5
(Specific for allylic and benzylic alcohols)

Tetr Lett (1972) 4339

MepS:Bro
[::>—CH20H —_— [::>—CHgBr 78%

Chem Comm (1973) 212

Trichloroisocyanuric acid
CgHy10R »  CgH11Cl 444

JOC (1970) 35 3967
Chem Ind (1971) 1416

j-pr i-Pr
ot CHCl3 NaOH Hy0 o
el
PACHNE3 C1
Me Me

JACS (1971) 93 1820




SECTION 138 HALIDES AND SULFONATES FROM ALCOHOLS 139

CgHy70H

> CgHy71 89%

Angew (1972) 84 158
(Internat Ed 11 229)

OH 3 coc12 OCONHNH2 ~ NBS  Pyr Br
—_— 42%
2 ot NpHg CHoCl2

Bro SO2
i-PrOH — i-PrBr

Me
/;i:l:::::]jCHZOH AsClg
N —_—
Y Me

NO2

MsC1" LiC1 DMF

ProC=CHCHOH =~ ————>

(+38% dibromide)
Chem Comm (1971} 1112

38%
Synthesis (1971) 639

CHaCl
f 68%
Me

Org Prep and Procedures (1970) 2 189

ProC=CHCHoC1 93%

Tetrahedron (1971) 27 5979
JOC (1971) 36 3044



140 COMPENDIUM OF ORGANIC SYNTHETIC METHODS vOL 2 SECTION 141

" co
HO¢H MsoéH
o (Mes02),0 ”259&, OCH 100%
i HCO
Heol HeoMs
b &

JCS (1953) 1225
Chem Ind (1971) 702

OH OMs
CF3 MsCl EtgN CF3

_— 92%

CH2C12
CF3 CF3

JoC (1870) 35 3195

Section 139 Halides and Sulfonates from Aldehydes

0000000000000 00O0O0RO0000000000000000

No additional examples

Section 140 Halides and Sulfonates from Alkyls
COCO000Q00000O0O0000000D0000000C0CGO000C
No additional examples

For the conversion RH —» RHal see section 146 (Halides from Hydrides)

Section 141 Halides and Sulfonates from Amides
C0C00000000000060000000000C0G00CO00

00000000 000 00¢C <

No additional examples



SECTION 145 HALIDES FROM HALIDES AND SULFONATES 141

Section 142 Halides from Amines
To00000000000000G00

NH2  C5HGONO CHBrg Br

—_— 53%

N0z NO2
JCS € (1966) 1249

1 CICO0Et CgHg
RNMe, RCY
2 KOH propylene glycol

J Med Chem (1971) 14 982

Section 143 Halides and Sulfonates from Esters

OOOOCOOO00000000000000005000005050

No additional examples

Section 144 Halides from Ethers

P I R L A i e e
00000000000 CO0000000

PhsP-Bry PhCN

———— e R
Re0 RBr JOC (1972) 37 626

Section 145 Halides from Halides and Sulfonates

R AL S L LU AR Ao LA e Bl L A P e}
CO00000000000C0000C00000000000000000

s
1 Litst~§N:]

PhCHoCH2Br > Ph(CHp)3l <70%
2 Mel DMF

Tetr Lett (1972) 2743



142 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 146

Nal MepCO
C1(CH,)6C1 —_— Cl(CHa)gl 50%

JCS (1950) 2100

Nal EtCOMe
ROMs —_—— RI

Tetrahedron (1971) 27 5987

¢1 1L Etp0 X
, 57% (X=Br)
2 X2 pentane 69% (X=I)

Tetrahedron (1972) 28 4883
Ber (1971) 104 2412

CuCl picoline
ArBr ———— ArCl

JACS (1958) 80 1716

Section 146  Halides from Hydrides
QQ0CO0000QCQ0000CCCOC000

OH

{
MeCHCHpCl BF3 PoOs te
PhH > PhCHCHC1 37%

JACS (1948) 70 1772



SECTION 146

HALIDES FROM HYDRIDES

143

COCH COOH
1
NCS
_ 53%
DMF
J Med Chem (1972) 15 1297
sk O
propylene carbonate
JACS (1958) 80 4327
e NBS HS04 Hp0 Me
—_— Br 95%

Other Ar brominating agents: IBr
Bry-S0s

Bro-AgoS0s

T1(0Ac)3-Brp

Ar chlorinating agents: TiCl4-CF3C002H
Ar iodinating agents: T1(0COCF3)3-KI
I2-HI0y

t-Bu0C1
dibenzoyl peroxide

oy

JOC (1965) 30 304

JACS (1938) 60 256

Bull Soc Chim Fr (1971) 1785
Rec Trav Chim (1960) 79 1022
JOC (1972) 37 88

Can J Chem (1972) 50 1233
JACS (1971) 93 4841

Org Synth (1971) 51 94

77%

Helv (1957) 40 130



144 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 149

N Clp hv VRN
(CHo)g CHp —_— (CH2)9 CHCY
N .

Joc (1967) 32 510

(i-Pr)oNCT hy
HO(CHp)gCHpMe ~ ———————»  HO(CHg)gCHMe 60-80%
HyS04 H20 &1

JACS (1971) _9_3_ 438
Synthesis (1973) 1

CHa Brp Hg0 CClg CHzBr
t-BuCMey —_— t-BuCMey 32%

Can J Chem (1972) SO 3109

Section 147 Halides from Ketones
TG STC0E0T00000T

No additional examples

For the reaction C=0 — C(Hal)p see section 368 (Halide-Halide)

Section 148 Halides and Sulfonates from Nitriles
BO0000000000000000000000000000B000000

No exampies

Section 149 Halides from QOlefins
B0CC000C00000C0000080

000 eCoCCoCcoo0

For the conversion of olefins to dihalides see section 368 (Halide-Halide)
For allylic halogenation see section 146 (Halides from Hydrides)



SECTION 150 HALIDES FROM MISCELLANEQUS COMPQUNDS 145

NBA HF P Bussnd [:::::]fF
e . ——
Br

Synthesis (1971) 255

1 9-BBN THF
j=PrCH=CHMe ———— i=PrCHoCHMe 74%
2 Brp CHyClo ér

J Organometallic Chem (1971) 26 C51

1 ByHg THF
BUCH=CH, > BUCHaCHI
2 CHp=CHCHpI afr

JACS (1971) 93 1508

Section 150 Halides from Miscellaneous Compounds
00000000000 0C00CC00Co 0000000000000 0

CHp=CHCHoC1 Hp (500 psi)
T MeCHaCH,CT 42-58%
MeCH=CHC1 Rh-A1203

JOC (1964) 29 194

C1COSCT  PhgP
C7Hy5SH ——— Cy7H15CT

Chem Comm (1972) 773
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Chapter 11 PREPARATION
OF
HYDRIDES

This chapter 1ists hydrogenolysis and related reactions by which functional
groups are replaced by hydrogen, e.g. RCH2X —s RCH2-H or R-H

Section 151 Hgdrides from Acetglenes
Q

No examples of the reaction RCECR —» RH occur in the literature

Section 152  Hydrides from Carboxylic Acids

0000 DO000C00QCO0000CCO0DO000OCODO0

This section lists examples of the decarboxylation of acids, RCOOH —-» RH

Soda-11ime
CCooH — CH
Ph 230 Ph

JCS (1962) 1445
JACS (1950) 72 1849

Section 153  Hydrides from Alcohols and Phenols

O0GO00000C000CO00000000000000000D

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

146



SECTION 153 HYDRIDES FROM ALCOHOLS AND PHENOLS 147

Ph3SiH  CF3COOH
EtsCOH ~ ————"——»  EtsCH 78%
CH2CTp

(3ry only) Joc (1971) 36 758

- (Ph0)3P-Mel NaBH3CN
Hy1 OH > CioH2 99%
10 — Tof22

Chem Comm (1971) 1097

CHp0H Me

1 BuLi MeOCHyCHoOMe
0 > 89%
Co 2 (MeN),POCT L9
3Li EtNHp t-BuOH THF
JACS (1972) 94 5098

Li 1L Mg THE THF
G NH4C1
Tetr Lett (1971) 1853

OCONHPH

PhNCO Hz Pd-C

———

HOAc

OCONHPh

70%

Chem Ind (1973) 187



148 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 154
Eh
N~-N
i
o< KaCO3 MezCO
~> ArH
Org Synth (1971) 51 82

ArQH
2 Hy Pd-C

O 1 mepNesCT @@ S n @@
— —
NaH DMF E£OH
2 A

3 Nagr MeOH JOC (1966) 31 3980
Also via: Section
Halides and Sulfonates 160
Ethers 159

Section 154  Hydrides from Aldehydes
C0CLC000000C000Q00000000

This section 1ists examples of the decarbonylation of aldehydes,
RCHO —> RH. For the conversion RCHO —» RMe etc. see section 64 (Alkyls
from Aldehydes)

Pd-C 190°
RCHO ~— ———— RH
JOC (1968) 33 923

hy PhCHsSH PhCOMe
C6H]3CH0 > CGH]4

JACS (1963) 85 4010




SECTION 157 HYDRIDES FROM AMINES 149

@,wo Fe(CO)5 BupCO O
AR 36%
j-pr i-Pr

Tetr Lett (1973) 447

Section 155 Hydrides from Alkyls, Methylenes and Aryls

000COCCCCO00D00O0000000000Q0000QCROCO0Q00000

No additional examples

Section 156 Hgdrides from Amides
CCO00C000C0000Q00O000

This section lists examples of the conversion RCONHp —» RH

NaNHz NH3
t-BUCZCCONHp ~ —————»  t-BuC=CH
JCS (1863) 4402

Also via: Carboxylic acids (Section 152)

Section 157  Hydrides from Amines

CO00O00O0O0COOCOOO00Q00

This section 1ists examples of the conversion RNHp, ~» RH

C5H110NO  THF
PhN=N NHp ~— ——————  PhN=N 66%

JCS Perkin I (1973) 541



150 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 159

COOEt COOEt
1-PrCH2CHo0NO  hydroquinone
NH2 >
H2S04 dioxane
COOEt COOEt

Chem Comm (1973) 605

+ - Y
ArNHy  —>  Arl2 X ~—>  ArH

Y=RhC1(PPh)3 JOC (1971) 36 1725
Bu3SnH Tetrahedron (1970) 26 4609

Section 158  Hydrides from Esters
COCOQCO0000QOODO0000

This section 1ists examples of the reaction RCOOR' — R'H

Bup02 BuzSnH
PRCOOCHPh, — PhpCH2

Tetr Lett (1968) 4351

Section 159 Hgdrides from Ethers
©

Ni MeOH
PhOMe —— >  PhH 62%
Aust J Chem (1963) lé_ 20
COOH KOH 360° cooH

(CHz)100Me _— (CHp)gH

JCS C (1971) 1840



SECTION 160 HYDRIDES FROM HALIDES AND SULFONATES 151

Section 160  Hydrides from Halides and Sulfonates
B0C0000000000000000000CQCO0CO0000T0

This section 1ists the reduction of halides and sulfonates RX —» RH

NaBH3CN HMPA
CqoHosX —_— CyoH2g 96% (X=I)
97% (X=Br)
78% (X=0Ts
Chem Comm (1971) 1097
JOC (1971) 36 1568
JACS (1973) 95 6131

)

Cul-LiATH(OMe)3 THF
Cghy7X > CgH18 98% (X=Br)
95% (X=0Ms)

JACS (1973) 95 6452

Br LictsBH THF
_— 99%
JACS (1973) 85 1669
NaH TsNHNHp HOAC
PHCH=CHCHpC1 ———————> PhCH=CHCHpNHNHTS ——  PhCHpCH=CHy 60%
Me2S0
Tetr Lett (1969) 871
Br

Cul-LiATH(OMe)3
—_— 99%
THF

JACS (1973) 95 6452



152 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 162

Cl
t
CCH=C Fe(CO)s Bup0 CR=CH 20
(CH2)70 (CHz2)79
Tetr Lett (1973) 447
NaBH; MepSO
PhCHCH,Br ——————>  PhCHMe 64%
Br Tetr Lett (1969) 3495
Br
CHyBr Hp Pd-BaSOgq Me
+ - ————— + -
NMe3 Br H20 NMe3 Br

JACS (1948) 70 2517
(1947) 69 2555

Section 161  Hydrides from Hydrides
CO00CO000QCO000000000 o

No additional examples

Section 162 Hydrides from Ketones
0000000000 00000

This section 1ists examples of the conversion RpCO — RH. For the
conversion RpCO —» RoCHp or R2CHR' see section 72 (Alkyls and Methylenes
from Ketones



SECTION 164

COPh  +-BuOK Hy0
e s R
anisole

Section 163

Hgdrides from Nitriles
CE) CEEEEEEEEEEEEEEE]

HYDRIDES FROM OLEFINS

Ber (1971) 104 2637

This section Tists examples of the conversion RCN —» RH

Fe(acac)s-Na CgHg

RCN RH
Li  EtNHp
Cq2Hz5CN EE—— Cy2Hzs
Na NH3
RCN —_ RH

Section 164

Hgdrides from Olefins
COO00O00000000000C000

No additional examples

46% (R=Ph)

153

95%

100% (R=CgHy 7)

JACS (1971) 93 7113

JACS (1969) 91 2059
Tetr Lett (1968) 1975

JoC (1972) 37 s08

35%



154 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 165

Section 165 Hydrides from Miscellaneous Compounds

CD00000000 000CLOQOCO0CO0O000000000

This section Tists examples of the replacement of miscellansous functional
groups by hydrogen (RX — RH)

NOo

NaBHg hv
- 60%
MeCN  Hy0

Tetr Lett (1971) 2197

NO2 KOH
> ~ 60%

diethylene glycol

Tetr Lett (1971) 3203

Me Me

Me SH Ni  EtOH
_— 70%

Me Me
Me Me

JOC (1966) 31 3980
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Chapter 12 PREPARATION
OF
KETONES

Section 166  Ketones from Acetylenes
FEEEEEEEEEEEEREEEEEREEE

1 RLY
BuCZCH > BUCHCOCgH17 85%

2 (CgH17)3B hexane ﬁe

3 MepS04 diglyme

4 NaOH Hp0p Hp0

Chem Comm (1973) 544

1 BH
RCSCR ~ ——————>  RCH,COR
2 Hy0p NaOH
BH = BHoCl JOC (1973) 38 1617

BH = catechol borane JACS (1972) 94 4370

1 NaNHNH, N2H4 Et,0
PhC=CCgH, — PhCHoCOCgH 76%
3 2 HpS0 2¥VV6M13
4

Ber (1966) 99 1843

Also via: Section
Acetylenic ketones 309
0lefinic ketones 374

155



156 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 167

Section 167  Ketones from Acid Halides
BG00000000000000000000000

RyCuLi
RCOCT e RCOR Tetr Lett (1971) 829

Synthesis (1972) 701

BugCuli Etp0
PhCOF ~ ————————»  PhCOBu 87%
JACS (1972) 894 5106

Ve
(t-BuOCuCHEL )L Me
Br(CHp)1gCOCT ~ ———————>  Br(CHy)1oCOCHEE 83%

Tetr Lett (1973) 1815

1 NapFe(CO)q HMPA THF
CgHyqCOCT — CgHy71COEL 87%
2 EtI

JACS (1972) 94 1788

Li[PhCOFe(C0)4]
PhCH=CHCOCT ~ ——————>  PhCH=CHCOPh 22%

Synthesis (1871) 55

RhC1(CO)(PPh3)y PhLi
PhCH=CHCOC1 > PhCH=CHCOPh 85%
Ety0 THF

JACS (1973) 95 3040



SECTION 168 KETONES FROM ALCOHOLS AND PHENOLS 157

ME3Si Me
coct ‘[:::T’ AlCl3 CS; co Me
> 50%

NO2 NO»
Organometallics in Chem Synth (1971} 1 151

Also via: Olefinic ketones (Section 374)

Section 168  Ketones from Alcohols and Phenols
B8 0000000000000000000000000GC00080

CgHy3C=CH
Ph>CHOH ———— PhoCHCH2COCgHT 3 23%
CClg HpSO4
JCS Perkin I (1972) 2100

—— > o
£-B0 2 Et3N -84

Tetr Lett (1973) 919

?HZCQN;M C{
CHaCO > o2
CgH1 3CHOH — CgH13C0 91%
Me EtsN toluene e

JACS (1972) 94 7586



158 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 168

OH Resin-CHoN=C=NPr-1 0
~> 67%
Ph H3POg3 MepSO CgHg Ph

Tetr Lett (1972) 3285

Cup0  250-300°
CgH1 1 CHOH ————  CgHIIC0 100%
Fl’r {gas phase) Pr

Tetr Lett (1972) 257

Cr03-Pyr HOAc
06H13(IEHOH —_— C5H13('20 68%

Me Me

Acta Chem Scand (1971) 25 1125
Cr03-3,5-dimethylpyrazole Tetr Lett (1973) 4499

RuOg
RoCHOH — R2CO
Tetr Lett (1970) 4003

PhICT, Pyr CHClg
Ph,CHOH > PhyCO 49%

Tetr Lett (1973) 3635

PhoC=NBF v
PRCHOH ~ ———————>  PhCO 949
Me Cete Me

JOC (1870) 35 4245



SECTION 169 KETONES FROM ALDEHYDES 159

OH 0CPh + - 0
PhsCC 3 phyC Askg
;;;"* _— <97%

JoC (1973) 38 625

PhICHOH HC{OEt)3 PhCHO\CHOEt BuLi Ph(.ZHg .
; —_— — <76%
PhCHOH PhCOOH PhCHO™ Et,0 PhCO

Aust J Chem (1968) 21 2013

Me
]
PRCOH TI(NO3)3 HOAc
PhCON —_— PhCOMe 63%
! JOC (1972) ;'51 4204
Me
Ve e
PhCOCHCT OCHCOPh coe
,
MO Ka003 MesCO. MeCh 320-350° ol <30%

JOC (1961) 26 4308

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

Section 169  Ketones from Aldehydes
C00000C000QC0CO00C00CC O

PhCHo0 CHO  CH3COEt CH=CHCOEt PhCH20 CH2CHoCOEL
—— Cyclohexene
NaOH MeOH —_— 17%
-C THF
PhCH,0 Pa-C PhCH20

JoC (1972) 37 2204



160 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 170
1 PhSH ZnCl, HgCl2
PhCHO —————p- PhC(SPh)2 ----- > PhCO
HOAc ﬁe HgO ﬁe
2 NaH Mel
DMF JOC (1963) 28 961
(1971) 36 3553
J Med Chem (1973) 16 749
1 HCN 1 (1-Pr)2NLi THF
CHp=CHCHO ——————> CHp=CHCHCN —» CHo=CHCOCgH73
2 EtOCH=CH, 6CHMe 2 CgHyaBr 751
~75%
6Et 3 HpS04 MeOH
4 NaOH Hp0
JACS (1971) 93 5286
Synthesis (1973) 777
Dihydropyran 1 NaH MesSO
PhCHO --» Ph(lZHCN 3 PhCHCN —————>»  PhCOC7H15 56%
OH HC1 Ety0 2 CyH1gBr
3 HC1 H20

Related methods:

Also via:

Olefinic Ketones (Section 374)

Synthesis (1973) 358

Aldehydes from Aldehydes (Section 49)

Section 170 Ketones from Alkyls and Methylenes

Q000000000 COOOOROOORQC00

1 NBS hy
————————
2 NapCO3 Ho0

QO0000

NS

0

Chem Comm (1972) 350



SECTION 172 KETONES FROM AMINES 161

02 CO(OAC)Z HC1
PhBu-t > PhCOMe 23%
HOAc PhC1

Chem Comm (1971) 1166

Section 171 Ketones from Amides

0000000000000 000000

EtBr Li THF
PhCONEt, —_— PhCOEL (79%)

{One-~step procedure)
Synthesis (1973) 160

Section 172  Ketones from Amines
To0000000000G606G060

+ - 1 MeCOCHoK K NH3
PhNMes 1 > PhCH>COMe 56%
2 Cr03 HpS04

JACS (1972) 94 683

[(n-CsHs)oMo(SMep)Br]* PR
ECHNH, >  EtCO
] '

Me H20 Me
Chem Comm (1971) 1274

Ny
: @S;ccno
NH, Cels 0 86%
2 MeONa

3 (COOH); MeOH Hy0
JCS Perkin I (1972) 1652



162 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 174

1 TsCl N by MeoH
PACHNH ~ ——————>  PRCHNTS  ———>  PHCO < 25%
Me 2 NaNOy HOAc Ve Me

Rec Trav Chim (1971) 90 901

NH2 PhCOCHaBr NHCH2COPh 1y MeOH 0
—_— <71%
H20

JoC (1972) 37 1254

Section 173  Ketones from Esters

00000000000 ROQLC0

PrMgCl  HMPA

t-BuCOOMe > t-BuCOPr 98%
\\\\\1 EtCHoMgC1  HMPA
> t—BuCO?HEt 81%
2 Mel Me

Tetrahedron (1973) 29 479

Section 174 Ketones from Ethers and Epoxides
000000000 0C000Q000CC0CCO00C0O0000000D0

t-Butyl perbenzoate
RoCHOR —> RpCOR  --»  R,CO

PhCO0
Synthesis (1972) 1

Ph3C BF4
(Me,CH)20 —_— Me,CO
JACS (1967) 89 3550



SECTION 175 KETONES FROM HALIDES 163

f{ HF  MeCN
MeoC~CHMe — MeoCHCOMe 67%
110°

Z Chem (1967) 7 229

0.
[:::::]/CHMG LiBr HMPA CgHg [:::::ICOMe

JACS (1971) 93 1693
Ber (1973) 106 1365

Also via: O0lefinic Ketones (Section 374)

Section 175  Ketones from Halides

0000000000000 00000CO

Ketones by alkylation and cleavage of B-ketoesters . . . . page 163
Ketones from Grignard type and metallated reagents . . . . . . . 163-166
Ketones from metal carbonyls . . . . . . . . . . . . . . . ... 166-167
Miscellaneous methods . . . . . . . . . .. . ... ... ... 167
MecOCHoC00Et  SOOET Nac1 m0
BuBr -e--eweo--- > BuCHCOMe  ——————>  BuCHpCOMe
base Me,SO

Tetr Lett (1973) 957
Cleavage of B-ketoesters with LiH-BuLi Tetr Lett (1971) 4585
Bo03 Tetr Lett (1970) 3903

gEt
OCHMe

t
By 1 MeCHCN  LiN(Pr-i), HMPA= COMe 80%
2 H2504 MeOH H20

3 NaOH Etp0 Ha0

JACS (1971) 93 5286



164 COMPENDIUM OF ORGANIC SYNTHETIC METHODS YOL 2 SECTION 175

/[::::]'Br MeCOCH,K K N3 J:::::ICHZCOMe
—> 57%
Me Me

JACS (1972) 94 683

)E%\051Me3
N=C=CMe2 PhMgBr THF

BuBr > BUC,:MEZ 81%
COPh
JoC (1973) 38 2129

SOEt
]
1 EtSCHEt Buli THF
BuBr > BuCOEt
2 HC104
Tetr Lett (1973) 3267
me
c 1 MeSCH=CHCgHy7 EtCHLi
gH17Br »  (gHy7C0CgH 82%
HMPA  THF &7 19

2 HgCly MeCN Hp0
JACS (1973) 95 2694

1 MeSOCH,COPh NaH DMF
PrBr > PrCH,COPh a4y

2 Hg-Al THF Hp0

JOC (1966) 31 2355
Tetr Lett (1974) 107



SECTION 175 KETONES FROM HALIDES 165

1 CH3COCH=PPhz Buli THF
CgHypBr > CgH171CH2C0Me 82%
2 Ho0 EtOH

JOC (1973) 38 4082

Br MgBr 1 7(:24 THE CHZ(’JHCOMe
== - Me
2 Meli Etp0

3 NaBHy
4 (C00H)2  oc (1973) 38 2136
O Et,0
BuBr  --» BusCuli ~ ——————>  BupC0 70%
Tetr Lett (1972) 2803
1 Mg Ety0
i-PPCl —— > {-PrCOEt 434

2 EtCOOMe HMPA
Tetrahedron (1973) 29 479

PhCONEt, Li THF
PhBr »  PhyC0 76%
(One-step procedure)

Synthesis (1973) 160

PhCHgCHzCOS‘Lg;D

BuBr --+ BuMgBr —> BuCOCHCH2Ph <97%
THF

JACS (1973) 95 4763



166 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2
1 Mg
BuBr BuCOPh
2
6\_}\[=('3Ph I
* Sve

Chem Ind (1972) 380

1 CHp=CHCOMe THF
t-BuCl -~» t-BuB > t-BuCH2CHoCOMe
2 Hp02 NaOH Hz0

JACS (1971) 93 3777

Cop(C0)g €O
RHal --» RpHg ~ ————>  RyC0
hy THF
Synthesis (1971) 55

1 NapFe{C0)s N-methylpyrrolidone
CgHy7Br — CgHy7COEL
2 Etl

JACS (1972) 94 1788 2516

Li[R'COFe(C0)4] Etp0 CeHg
RBr —- RCOR'

Synthesis (1971) 55

Fep(C0)g CgHg
PhCHoC1 —_— (PhCHZ) 00

SECTION 175

55%

<90%

80%

52%

J Organometallic Chem (1967) 9 361



SECTION 176 KETONES FROM HYDRIDES 167

Fe(C0)5 BuLi Etp0
PhCH,1 <> PhCH,COBu 50%

Tetr Lett (1969) 5189

gMe
1 PhC=W(CO)5 Etp0
MeCHoBr ~-o MeCH=PPhj3 — MeCHoCOPh
2 HCT  Hp0
JACS (1972) 94 6543
NaNQ» NaNOp  PrONO
PthBr —_ Ph?HNOZ — Phgo 39%
Me Me,SO Me MeoSO Me

JOC (1973) 38 1418

Related methods: Ketones from Ketones (Section 177)

Also via: Olefinic ketones (Section 374)

Section 176  Ketones from Hydrides

C00000000CO0000Q0OOCCO0

This section 1ists examples of the replacement of hydrogen by ketonic
groups, RH —» RCOR'. For the oxidation of methylenes RpCHp —» R2C0
see section 170 (Ketones from Alkyls and Methylenes)

Meo@com 0
O 2 oo, -
MeO FeCl3 MeO OMe

(Method for reactive compounds)

Synthesis (1972) 533
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Section 177 Ketones from Ketones

Q00QeO00000CC00COCC0D

Alkylation of ketones . . . . . . . . . . . ... page 168-171
Ring expansion of ketones . . . . . . . . . . o ..o 171-172
Transposition of carbonyl groups . . . . . . . . . . .. ... 172-173
Dealkylation and ring contraction of ketones . . . . . . . . .. 173-174

+ -
BuBr EtaNCHoPh C1

PhCH,COMe Ph?HCOMe 90%

NaOH Hy0 N

Tetr Lett (1971) 1351

1 BuMgBr HMPA
RCOCHR2 B —— RCO?RZ
2 Bul Bu

Bull Soc Chim Fr (1969) 160

Me

COPh 1 Li Et,0 HMPA COPh
> 72%
2 Mel

Bull Soc Chim Fr (1968) 595

1 (1-Pr)2NLi MeOCH»CHo0Me
PhCOCH,Me > PhCOCHMe 75%
2 BuBr !
Bu

JOC (1973) 38 2756

HCHO  Fe(C0)5
PhCOCH,Me ~ ——————>  PhCOCHMe, 85%
KOH EtOH

Tetr Lett (1973) 2491



SECTION 177 KETONES FROM KETONES 169

0 a1 0
@OMe NaNH»
- 60%
THF

OMe
Chem Pharm Bull (1971) 19 1150

+ -
M
e@NMe3 T g
R, 34%
2 NapCrp07 HpS04 He0 Etp0 Me

JACS (1872) 94 683

0 1 umpa 215-220° 0
—> 524
2 PhCH,Br CHoPh

Tetr Lett (1972) 929

0 OSiMe3 0L BUI
- -——
or BU3SnC1 Bu

Tetr Lett (1969) 1117 505

0SiMe
01 c1siMes A 3 NaOH _HeOH. 0
645
DMF Me

2 CHoly In-Ag
Tetr Lett (1973) 2767



170 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 177

Cyclohexylamine 1 (1-Pr}phLi
——— B ——eee
0 N 2 Mel 0

Me
~80%

JACS (1971) 83 5938

(\o 0

0 N OMe 0
T KaNb, THF o
aNH, THF o

JCS C (1971) 1047

0 D 1 CHaNp CuCl  Etg0 0
2
e 2 > <70%
2 170° Me

JoC (1973) 38 304

For tht)e preparation of enamines from ketones see section 356 (Amine -
0lefin

0 0 1 BuszB 0
s —— Ve <61%
N 2 Buli B
2 u
' 3 Mel

JOC (1971) 36 1790



SECTION 177

KETONES FROM KETONES

17

0 0 gtgp THF 0
- B
N Et
Can J Chem (1971} 49 2371
?r ?r me
CHoCOCH2 CHCOCH Me2Culi CHoCOCH
- <97%
( CHZ > > <(CH2)9> E_t;O_’ (CH2)9> 97%
JACS (1973) 95 3076
Tetr Lett (1973) 4349
0 0 MepCuli Etp0 0
- e
CHSBu CHMeZ
JACS (1971) 93 1027
JOC (1974) 39 275
0 0 1Li NHy Etp0 0
- ————e Me <83%
CHSBu Ho0 Me
2 Mel
JACS (1971) 93 1027
Ketones may als¢ be alkylated and homologated via olefinic ketones
(Section 374)
s [~ CHCO0ER Br(CHy) Br /RN
(CHylg CO --> (CH2)g CO ——————— (CH)g CO (CH2)a
NaH
CH? CHZ 2 Hydrolysis o 1 hv
(CHp)14 €O

Tetr Lett (1967) 779



172 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 177

OEt Q;<ciost
<rCH2C0 (,CH c~> C13CCO0EL Ch-c 1 Pyr CHoCO
- e e ]
(CHa)10 (CH2MG  MeoNa (CH2)10 5 gpyox  ~(CH2)1y
. 3 Hy Pt
HC10g

JoC (1967) 32 926

0 PhapeCiR CHR 4 T NGO Mech 0
R=Hor M
ZHT A0 H,0 R

JOC (1973) 38 2821 3862

OH 0

O 7 LicHpNe CHaNH2*HCT Nano,
, —£ 35%
2 HoAc Ho0

3 HC1 MeOH
Angew (1971) 83 490

(Internat Ed 10 451)

0 HCOOEL } CHOH
——
RO = 0 NaH 0

t-BuOH
Ceh
6% 1 NaBH,

2 Hp Pd-C

me
} CHO 1 CcHp=COAC TsOH } 0
205 MeOH

3 Meps

JoC (1972) 37 1639



SECTION 177 KETONES FROM KETONES 173

0 0 0
CHPA om0 Oy 0
. — —_— <58%
MgS0g HOAC
MeoCO Ha0

JACS (1964) 86 3068

{:942
1 Pyrrolidine l OH 4 1 H02 }
—_——s 9%
TiCly CgHg 2 1000
2 BoHg

3 Ha0z NaCH Bull Soc Chim Fr (1971) 1649

CgH1y

1 m-Chloroper-

1 NHpOH benzoic acid
—_— _— <63%
0 2 TsC1 pyr N 2 BF3-Etp0 0
7

JCS Perkin I (1973) 2076

hv
RCOCH,R —_— RCOMe

Acc Chem Res (1971) 4 168

CgHy
0 COOH
1 BUONO N
R 25 ; hv NaHCOg <i::j:{
2 taocl Hz0  THF
NHy  NaOH NaN3 HpSOg
NHo 0
1 t-Butyl hypo-
i chlorite NaHC03
2 EtONa EtOH 22%
3 HpS04 Hg0

JOC (1965) 30 3775
JACS (1971) 93 2786



174 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 178

Me Me COOMe Me
]
<:S?CH2COCH2 1 Brp, CgHg Etp0 <:CHCH = NaN3 (:CHCH203>
. —>
(CH2)12 7 5 veoNa (CH2)12 is0p  (CH2)12

JOC (1971) 36 3266

CgHy7
1 MeMgl HO g
———e
0 2 HOAC Me
3 050z DH

1 MsC1 Pyr
2 KOH
1 m-Chloroperbenzoic
MeCO acid 0

2 KOH  MeOH
3 Cr03 HpS04 MepCO

JOC (1971) 36 2400
orR

rog  HOC 1oy =<:::j:
0
0 oA HOOC 2 LBk
3 NapC03 MeOH

Ho0
JOC (1971) 36 81

443

Section 178  Ketones from Nitriles

000000000 OOOCOO000000

( i-Bu ) 236
PhCN — PhCOBu~1i

Chem Ind (1972) 689



SECTION 179 KETONES FROM OLEFINS 175

Na HpS04
t-BuCN —_ (t-Bu),C=NH —_ (t-Bu),CO
pet ether H20

JACS (1971) 93 4527
Tetr Lett (1972) 2071

Section 179  Ketones from Qlefins
TCCG00C0CC0000000000

Conversion of olefins into ketones with longer carbon chains page 175-176

Conversion of olefins into ketones of the same chain length . . . 176-177
Degradation of olefins to ketones . . . . . . . . .. . .. .. 178

1 BoHg THF ¢

> 85%

2 MeOH

3 MeOCHC1,

4 Et3COLT

5 Hp0z NaOH EtOH Hp0 JACS (1973) 95 6876

R
BH 1
i::> CHCHpCOMe
[::] 1 THE [:::T <81% (R=H)
2 RCH=CHCOMe <71% (R=Me)

3 Hy0p NaOH Hy0
JACS (1971) 93 3777

Me
i-PrCBHg o8
c

CO{(CH») 80%
@ @[OAC O °
2

CHpCH=CHy

3 NaCN
4 Hy0p NaHCO3 Hp0
(or m-chloroperbenzoic acid)

Chem Comm (1971) 1048



176 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

SECTION 179

PhCSOMe  hy
PhCHoCH=CH2 e Ph(CH»)2C0Ph
Tetr Lett (1972) 4993
1 :CBry S(SHe)2 ¢ ycoon
CioH21CH=CHy ———— C10H21CHCH2 ———> (1pH21CH2COMe 51%
2 MepSy Ho0

3 AgC10; MeOH
4 MeSH CF3COOH

CHR 7 NaCN MeCN MeOH
2 HC1 Hyp0
i:::::7=CH2 T1(C104)3
———
MeOCHzCH,OMe

CH=CH
<}CH2)1;)

ﬁww In  HOAC (ww

Cr02C12  MepCO (f
(CHz2)10 (CHg) 10

Tetr Lett (1973) 3509

.

JOC (1973) 38 2821

80% (R=H or Me)
Y
JOC (1973) 38 3455

75%

JoC (1973) 38 185



SECTION 179 ' KETONES FROM OLEFINS 177

c1
NOCT N0 NaBHg NOH 0
— ———— ———
i-PrOH i-PrOH H0

N N N N

Aust J Chem (1971) 24 1089

07 Rh(Ph3P)3C1 CgHg
C5H11CH=CH2 > CgH11COMe 20-25%

Tetr Lett (1972) 5273

1 Hg(OAc)p MeOH
BuCH=CH» > BuCOMe 100%
2 LipPdClg CuCl2

Chem Comm (1971) 818
Tetr Lett (1972) 3595
Synthesis (1971) 527

0 B
"\ U3P0
PrCH=CHPr  «-> PrCHCHPr ———EH—O> PrCOCHZPr <85%

€1 JacS (1965) 87 1405

See also section 134 (Ethers and Epoxides from Olefins) and section 174
(Ketones from Ethers and Epoxides)

Me0 1 MO0 KO THE
35%
NaOAc 3

2 KOH EtOH

Tetrahedron (1971) 27 3013



178 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 180

0
1 03 MeOH
70%
2 MesS
JCS Perkin I (1972) 50
Reduction of ozonides with EtCHO JACS (1971) 93 3042
Section 180 Ketones from Miscellaneous Compounds
ooRRo0 CEEE) C00Q0C0000 1) o000
Reductive alkylation of enones . . . . . . . . . . . ... page 178
Reduction of enones to ketones . . . . . . . . . . .. .. ... 178-179
Reduction of acetoxy and halo ketones to ketones . . . . . . .. 179-180
Ketones from miscellaneous compounds . . . . . . . . . . . . .. 180-181
R'Culi
RCH=CHCOR _— RQHCHZCOR (R'=alkyl or vinyl)
Rl
Org React (1972) 19 1
R'CuC=CPr JACS (1972) 94 7210
R'Li - t-BuOCu JACS (1972) 94 658
R'?uLi Chem Comm (1973) 88
CN
HCOOH RuCl2(PPh3)s
PhCH=CHCOMe > PhCHoCHo COMe 90%
Tetr Lett (1972) 1015
CH=CHCOMe 1 EtsSiH RhC](PPh3)3 CHyCHaCOMe -

2 KpCO3 MeOH MepCO Hy

Tetr Lett (1872) 5035



SECTION 180

MeC=CHCOMe

RCH=CHCOR

PhCH=CHCOMe

KETONES FROM MISCELLANEQUS COMPOUNDS 179

Ho nickel boride EtOH
- Me oCHCHoCOMe

JOC (1971) 36 2018

BuzSnH
—_— RCHoCHpCOR

Organometallics in Chem Synth (1970) 1 57
JCS € (1971) 1241

Fe(C0)5 NaOH
—— 2+ PhCHpCHpCOMe 90%
MeOH Hy0

JOC (1972) 37 1542

0 0
CH,CH=CH(CHp) 3C00Me 1 NaBH3CN ¢
H M .
CH=CH?HC5H1] 2 Cr03 HyS0g MepCO /
0Ac Tetr Lett (1973) 141
gAc
COCH Fe(CO)s Bus0 COCHo
oy 225 e, D 423
(CH2)10 (CH2)10
Tetr Lett (1973) 447
LiCuMey Tetr Lett (1973) 4349
EtSNa EtOH
PhCOCHPh _— PhCOCH2Ph 100%
C1

Bull Chem Soc Jap (1971) 44 828
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0 0

TiCl3 MeCN

[ S o
ar 86%

Synth Comm (1973) 3 237
LiCuMep Tetr Lett (1973) 4349

gONMez QONMeg

(§H2)7 (CHa)7

CHCOCMe Lil collidine CHy

C:O —_— ('I:O 63%
(CHz)g (CHz)g

CONMep CONMeo

JOC (1973) 38 1424
Org Synth (1965) 43 7
Decarboxylation with NaCl in Me»SO Tetr Lett (1973) 957
NaCN in HMPA Tetr Lett (1973) 3565

NO2  NagHpSy THF 0
—_— (+ oxime) 75%

Can J Chem (1971) 48 2990

N02 0
NaNO, PrONO
- s 88%
Me2S0O

JOC (1973) 38 1418
03 JOC (1974) 39 259

TiCl3 Hy0
EtCEC(CHp)pCH(CHo)pCOMe ~ ——————  EtCZC(CH,)C0(CHp)oCO0Me
ﬁoz MeOCH,CHp0Me

JACS (1971) 93 5309



SECTION 180A PROTECTION OF KETONES 181

NOp NOH 0
CrCls h
— — <73%
MeoCO
AcO JCS C (1970) 1182
Me Me
' N
CONH
2 jaoct 0
=, 40%
MeOH
JACS (1960) 82 4642
OH 0
COOH  py(oac), HOAC
s 92%
OH OH

JCs C (1971) 1292

OH 0
e Ag2C03-Celit
g2C03-Celite
. i Bl ! 100
toluene

Chem Comm (1972) 468

Section 180A  Protection of Ketones
TC0GCL00C000600000G0000

Ketals . . . . . . . . . e e e e e e page 182
Hemithioketals . . . . . . .. e e e e e e e e e e e e 182
Thioketals . . ., . . . . . . o e 183
Oximes, semicarbazones, phenylhydrazones and tosylhydrazones . . 183-184
Cyanohydrin silyl ethers . . . . . . . . . . v ¢« v v v v v v v 184

See also section 363 (Ether-Ether) for ketals and section 367 (Ether-
0lefin) for enol ethers. Some of the methods in section 60A (Protection
of Aldehydes) are also applicable to ketones
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9H20H
CHOH

0 CHpBr TsOH CgH OGHZ
2 s 66
t-Bu - t-Bu CHoBr

In MeOH

(Stable to Meli, NaBHz, NH3, CrO3

and peracids)
JOC (1973) §§ 834

Trichloroethyl ketals JOC (1973) 38 554

0 EtOH TsOH molecular sieves OEt
> QEt
e i e o e e

Acid  Hp0

Rec Trav Chim (1571) 90 1141

0 1 SnCl; DCC  CgH 0
4 676 0
2 HOCHpCH20H  (COOH)»
.

Acid H0 Synth Comm (1973) 3 125

X
R — > e ] X=0 or S
0

PhaC’ BFy™ CHoCl2
JCS Perkin I (1972) 542

0
O (O
Chloramine-T EtOH

H20

Tetr Lett (1971) 3445 3449
Nickel boride JCS Perkin I (1973) 654



SECTION 180A

Ph?O
Me

1 Et307BF,” CHoClyp Me
2 NaOH  Hy0

PROTECTION OF KETONES

183

Tetr Lett (1972) 1085

The following reagents may also be used for the cleavage of thioketals:

CuCly-Cul

Ce(NHg)2(N03)g

Me0S0zF

Mel

Agp0

AgNO3

NCS, AgNO3

NBS

Chloramine-T

12, MEZSO

T1(OCOCF3)3
+

Et30 BFy

NaOH

B ‘

NHoOH
————
—— e

1 AT(OPr-1)3
2 HC1 Hy0

Ph?O
Me

Ph$=NOH
Me

Bull Chem Soc Jap (1972) 45 3724
JACS (1972) 94 8641

Chem Comm (1972) 791
Synthesis (1972) 561

Chem Comm (1972) 382

Chem Comm (1972) 1323
Tetrahedron (1968) 24 4249
JOC (1968) 33 298

JOC (1971) 36 3553

Tetr Lett (1971) 3445 3449
Tetr Lett (1973) 3735

Can J Chem (1972) 50 3740

Tetr Lett (1974) 11

NG|

S
1-Chlorobenzotriazole
or m-chloroperbenzoic acid

Chem Comm (1971} 750

(Not applicable to hindered ketones)

Chem Ind (1972) 680
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_____________ . AR
R=0H, NHCONH or NHPh
T1(NO3)3 MeOH

JACS (1971) 93 4918

TsNHNHp
CO_  =mmme- > RyC=NNHTS
\____’

Chem Ind (1964) 153 footnote 3

Me3Si0 CN
[:::::[::t} Me3SiCN  Znl, [:::::[:jf)
—_—_—

B U —

Acid or base

Chem Comm (1973) S5
Tetr Lett (1973) 4929
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Chapter 13  PREPARATION
OF
NITRILES

Section 181 Nitriles from Acetylenes
0000000000 0000C00CQQA000CT

No additional examples

Section 182 Nitriles from Carboxylic Acids and Acid Hahdes
CEEEEEEECE CO0C00000000RUCL0OCDQ0000P00Q

900H
C]2H25§CN
Me electrolysis ?]ZHZS
C11H23CO0H — Cy1H23CCN
i
Me
J Pharm Soc Jap (1944) 64 25
?N Me
1
CHoCHoCHCN  H4POg
RCOOH 3 > RCN
285°

Joc (1971) 36 3050

1 C1SO0oNCO  CHoCl
RCOOH 2 2 2,— RCN
2 DMF

Org Synth (1970) 50 18

185



186 COMPENDIUM QF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 184

(PNC12)3
CgHy1C0CT — CgH11CN
160 Tetr Lett (1973) 3825

Section 183 Nitriles from Alcohols
Eo60600000000060000000800

No additional examples

Section 184  Nitriles from Aldehydes
CCO00000000000Q00C0O0C00

NC
i
TsCHK NHCHO  yeona
PhCHO ——>  PhCH=CTs ——>  PhCHpCN <81%
MeOH
Angew (1973) 85 402
(Internat Ed 12 407)
MnOs  NaCN
RCHO  ————" &+  RCN
NHz 1-PrOH Chen Comm (1971) 733

CH=NOH 1 c1c00Ph Pyr CN
Me Et20 Me <67%

2 110°

Can J Chem (1971) 49 1321



SECTION 186 NITRILES FROM AMIDES 187

The following reagents may also be used for dehydration of oximes to
nitriles:
TiClg-Pyr Tetr Lett (1971) 559

HCOONa, HCOOH JCS (1965) 1564
P3P, CCla, EtgN Ber (1971) lo4 2025

CHC13, NaOH, PhCHpNEt3 C17 Tetr Lett (1973) 2121
1,1'-dicarbonyldiimidazole Chem Comm (1873) 628
DCC (190°) Synth Comm (1973) 3 101
CCT13CN  JoC (1973) 38 2241
Hg0 Tetr Lett (1971) 361

hy cyclohexane
PhCHO  --+  PhCH=NN=CHPh —_— PhCN 85%

JACS {1963) 85 2679
Related methods: Nitriles from Ketones (Section 192)

Also via: Olefinic nitriles (Section 376)

Section 185 1tr1les from Alkyls, Methylenes and Aryls
< Q0000000000000 000000000C0POCO00000C00

No additional examples

Section 186  Nitriles from Amides
TE50000000060800000G0C

+
CHC13 PhCHpNEt3 €1~
PhCH=CHCONH, > PhCH=CHCN 52%
NaOH H,0

Tetr Lett (1973) 2121
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The following reagents may also be used for the conversion of amides
into nitriles:

Section 187

BUCHCHNH,
Et

Section 188

No additional

Section 189

No additional

Section 190

CClg, Ph3P Ber (1972) 105 244
(PNC12)3 Can J Chem (1972) 50 3857
HMPA (220-240°) Can J Chem (1971) 49 2897
(HNSiMep)3 JOC (1970) 35 3253
TiClg, amine Tetr Lett (1871) 1501

Nitriles from Amines

0000000000000 0000C00

Argentic picolinate
— Bu?HCN 35%

Et
Tetrahedron (1973) 29 751

Ho0

Nitriles from Esters
TT3G66000000000000000

examples

Nitriles from Ethers and Epoxides
0000000000 0CCO0000OCO00000000 o000

examples

Nitriles from Halides

C00C000C0000Q0O0OD00000

Br L1 pentachlorobenzonitrile CR
—— -
Me Me mesitylene Me

Tetr Lett (1972) 4169



SECTION 192 NITRILES FROM KETONES 189

Section 191  Nitriles from Hydrides

PhH

ArH

ArH

00000 ODODOOLOOC00000CC

C1(CHy)3CN AICT3

Ph(CHp)3CN
Tetr Lett (1972) 1929

CuCN  MeCN

- ArT1CI 2 B ——— ArCN

Tetrahedron (1972) 28 3025

KCN hv  t-BuOH Hp0
> ArCN

Tetrahedron (1972) 28 5081

Me NHoCN  i-PrCH5CHoONO Ve
2 i-Pr 2
@ 2 ' CN 12%

Acta Chem Scand (1972) 26 3870

Section 192 Nitriles from Ketones

dO000G00000000000C0000

0 NNHCOOMe 1 HCN MeOH CN
—— >
Me Me 2 Bry NaHCO3 CHoClp Me

H20
3 MeONa MeOH MeCN
1 HCN  MeOH [:::::t
2 Brp NaHCO3 CHpClz H0 Me

3 MeI MeOLi MeOCHoCHoOMe
JACS (1971) 93 4318
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1 NH2NHTs Decalin
ProCO ProCNHNHTS ~ —————>  PrpCHCN
2 KCN  HOAc MeOH éN 180°

Chem Ind (1972) 213

TsCHpNC  t-BuOK
PraCO > PraCHCN 75%
t-BuOH MeOCH,CHo0Me Tetr Lett (1973) 1357
Angew (1973) 85 402
(Internat Ed 12 407)

Related methods: Nitriles from Aldehydes (Section 184)

Also via: Qlefinic nitriles (Section 376)

Section 193  Nitriles from Nitriles

0C0Q00CQQUCO0000QDO0000

NLA qye e
EXCHCHZCN > EXCHCHCN <662
1

Me Me

Ber (1973) 106 1376

{3

CHaCN CHCN

@@ o @@
86%
28D cnyer Cee

J Med Chem (1965) 8 598
(1973) T6 490
JOC (1958) 23 1346




SECTION 195 NITRILES FROM MISCELLANEOUS COMPOUNDS 19

C7H150Na  C7H150H

PhCH,CN PhCHCN 73%
[}

C7H1s
JOC (1971) 36 2948
(1972) 37 526

PhCOOMe 210-220;-

Section 194 Nitriles from Qlefins

CO0000000000000000OCCC

No additional examples

Section 195 Nitriles from Miscellaneous Compounds

CO0C00C00002000000000000000CC0OCC0CO0O0O0

Ho nickel boride
PhCH=CHCN —> PhCHoCH,CN

JOoC (1972} 37 3552

CHpCHoNO2 CHoCN

S S

Acta Chem Scand (1970) 24 3424

NaBHpS3 THF
PhCHsNO) ~ ——————>  PhCN 80%

Can J Chem (1971) 49 2990



192

NOp

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

CN

KCN  hv
e N,
t-BuQH

Tetr Lett (1970) 4701

SECTION 195

28%
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Chapter 14  PREPARATION
OF
OLEFINS

Section 196 Qlefins from Acetylenes

SQ0000000000000Q000CD00

Reviews: Stereoselective and Stereospecific 0lefin Synthesis
Quart Rev (1971) 25 135

Catalytic Semihydrogenation of the Triple Bond
Synthesis (1973) 457

E::IMe
1 ( 5 BH Me
BuC=CH --» BuC=CBf —————

BuCH=CH

2 MeONa
3 HOAc trans
JACS (1971) 83 6309
(1872) 94 6560
Me
5 BH Me
1 THF
BuC=CH --» BuC=CBr —— BuCH
2 NaOH H20
31 Me
Synthesis (1972) 557
1 BHoC1 Et20
EtC=CEt —_—— EtCH=CHEt 81%

2 HOAc THF cis

Joc (1973) 38 1617

Catecholborane JACS (1972) 94 4370
193
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194
Na NHg
RC=CR —— RCH=CHR
or Li amine
Synthesis (1972) 391
Section 197 Qlefins from Carboxylic Acids and Acid Halides
COCO0000ROo0000000C00CO00CQROQCQOROR0OOO0000000C00
7\
;L3 ams 7\ Nickel
R(CH2)5COC'| ————— R(CH2)6 CiH15 ——> R(CH2)7CH=CHC8H17
Snliy S boride
2 NoHg NaOH
2" Synth Comm (1972) 2 415

MeoC-CO CMey

1 (i-Pr)oNLi  THF 0 140- 160°
MeCHCOOH
hexane 50%
2 E::TO

3 PhSOpCT Pyr JACS (1972) 94 2000

Electrolysis (carbon electrodes)
»  EtCH=CHp {+ isomers)

EtCHpCHoCOOH
KOH  Hy0

JACS (1964) 86 4686

Pb(0Ac)4
RCHpCHpCOOH ~ ——— >  RCH=CH,

Org React (1972) 19 279



SECTION 198

OLEFINS FROM ALCOHOLS 195

PhH A1CI3 hv
CGH]3(CH2)3COC1 ————> (gH13(CH2)3COPh —— CgH13CH=CHy <75%
JOC (1971) 36 1838
R?HCOOH Pb{0Ac)4 REH
RCHCOOH RCH
Org React (1972) 19 279
Section 198 Qlefins from Alcohols
CEEEEEEEEEEEEEEEREEEEE
?H Io xylene
RoCHCR» —_— RaC=CR2
Monatsh (1968) 99 642
Ph
]
PhoS[OC(CF3)2]
on et 324
CHC13
(2ry and 3ry only) JACS (1971) 93 4327
(1972) 94 5003
HMPA 220-240°
CgHy3CH2CHOOH —_—_— CgH13CH=CH2 59%

Tetr Lett (1971) 567
(1972) 165
JOC (1971) 36 3826
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oH (Ph0)zP-MeI HMPA
BuCHCH,Pr BuCH=CHPr 88%
(2ry only) JOC (1972) 37 4190
Me
S to]uene CHz
2 CSZ
3 200-250° 50% 1%
JCS C (1971) 582
O 1 NaH  Mepso 650
55%
2 c1{On
3 Mel

CgHy7

PhCSC1

mmens
HO Pyr

Can J Chem (1972) 50 1181

8&5

Chem Comm (1972) 1215

>160°
<60%

hv
D e

PhCO “1  cyclohexane

Chem Comm (1971) 1014



SECTION 199 OLEFINS FROM ALDEHYDES 197

OH
/S

(/)\ chte 1 Meli THF Et,0 (/)\ Che o
CH2)10 CHa)10 %
\\\_//CMe ) 2 KoliClg CMe

O 3 NaOH HQ0

Chem Comm (1972) 370
OH 0. Bis{1,5-cycloocta~
—— () —> 82%
OH O/ diene)nickel DMF

Tetr Lett (1973) 2667

RCHOH  N,N'-Thiocarbonyl RCHO~cg  (RO)3P RCH
— ]
RCHOH RCHO” >  RCH

Ber (1973) 106 1076
JCS C (1971) 2960
Can J Chem (1970) 48 383

diimidazole toluene

Section 199  0Olefins from Aldehydes

000000000000 CO00000000

Reviews: Stereoselective and Stereospecific 0lefin Synthesis
Quart Rev (1971) 25 135

The Wittig Reaction Org React (1965) 14 270
1 TsNHNH, Ce(NHg)2(NO3)g
PhCH0 ——————> PhCHNp ———————  PhCH=CHPh <74%
2 MeONa MeCN pentane

JACS (1971) 93 2086
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J:::::]fc”o WClg-Buli THF Ch=CH 7
e0

JACS (1972) 94 6538

BuctzcHEB (< ))z

PhCHO ' PhCH=CHCHyBu 45-50%
Buli THF Tetr Lett (1966) 4315
. . 140-160°
O o il LAY S PhCH-CMe,  ———>  PhCH=Che; 29%
h ]
THF hexane 0-C0
2 PhS02CT  Pyr JACS (1972) 94 2000
SH
PhpoCCOOH  TsOH 150-160°
PRCHO ———————>  PCHSCPhy ————>  PHCH=CPh 899
CsHg O CO (EtoN)3P
JCS Perkin I (1972) 305
Ph
1 PhSO,CLIp
PhCHO > PhCH=CHPh <90%
2 M-Hg Hy0 THF
Chem Comm (1973) 351
NMe Me
1 PhSO—CHLI THF
CgHy gCHO > CgHygCH=CHMe 60%
2 Al-Hg HOAc

JACS (1973) 95 6462



SECTION 202 OLEFINS FROM AMINES 199

PhSCHoL1 1 Meli
CgH1gCHO  —r— CgH}g?HCHgSPh —————»  CgH7gCH=CH,

2 0.
OH @ >pCl
0
Tetr Lett (1972) 737
Related methods: O0lefins from Ketones (Section 207)

Section 200 Qlefins from Aryls

C0CO0C000CCORO0C0OTC00

@R Li amine @R
et

Synthesis (1972) 391

Section 201 Olefins from Amides

Q0000000000000 00000

No additional examples

Section 202 Qlefins from Amines
TTEBe0000006600000

PhCHpBr Et,0 \\ KNH»
m———) # — ~67%
e + o - NH
MepN 0 O 2 MepN" Br 3
CHoPh

Joc (1972) 37 2896
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CHoNH2 4 c1o00Me  NaOH CHNz  agctoy CHa
> —_—
Et20 H20 C5H5

Section 203

CgHy gCOOMe

Section 204

2 N0y NaDAc HOAc
3 KOH CgHg Hp0 JACS (1972) 94 7771

0lefins from Esters
FETE0GETIEE00066005¢0

1 PhSCHpLi THF

B — CgH19C=CH» 46%
2 (PhCO) 20 e
3LI MMy

JACS (1972) 94 4758

Olefins from Epoxides
DOPOO00000 cQoCoC

OAc
“ Nl HI POC1
0 s,
' T B0 Hp0  poe .

0
Y
PrCHCHPr
trans

JCS Perkin I (1973) 91

IZn-Cu EtOH

e PrCH=CHPr

trans

JoC (1971) 36 1187



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 201

2 1 PhoPLi THF
C5H11CHCHMe ——— C5Hy71CH=CHMe 75%
cis 2 Mel trans

JACS (1973) 95 822
Tetr Lett (1973) 1983

WClg-BuLi THF
0 @ —_—- 75%
Et Et

JACS (1972) 94 6538

}{ 1 Sodium (cvclopentadienvl)dicarbonvlferrate
EtCHCHp > EtCH=CHp ~91%
THF
2 HBFy
3 Nal Me,CO JACS (1972) 94 7170
2 Ph3PSe  CF3COOH
CgHyaCHCHy — —m——————— CgHy3CH=CHy %

CH2Cl2
Chem Comm (1973) 253

Section 205 Olefins from Halides and Sulfonates
$0000000CC00000000C0000000000000050

QO0QQoQoULOCCC 0000PLCO00Q

Ph3P + - BuLi s
PhCHyCl --~> PhCHoPPh3 €1 ————> PhCH=PPh3 —> PhCH=CHPh
toluene

Ber (1970) 103 2995
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CHoC CH=CH

o8 == e6 O _ -

Organometallics in Chem Synth (1972) 1 375

NGy NGy

Br N02 Nap$S
- - i
DMF

JACS (1971) 93 4316

/N
EtCHO Ph3P  CHp-CHy
PhCHoBr —> PhCH=CHEt

Angew (1968) 80 535
(Internat Ed 7 536)

Me
1 BuCOCHCOOEt NaH Me ' collidine Ne
BuBr » BuCHCBu ————e—  BuCH=CBuU
2 NaBHy 6_60 (reflux)
3 MsCl  NapCO3 Tetr Lett (1968) 4569
1 Mg Ph BUONO Fh
£tBr —————»  EtC-CHPh ———>  EtC=CHPh
2 PhC-CHPh \Nﬁ
W Tetr Lett (1969) 4001
1 MeaSiCHoCOMe Ety0
CgHyqBr == C5H]'|MgBY‘ > C5H]‘|?=CH2 ~76%

2 NaOAc HOAc Me

Tetr Lett (1972) 1785



SECTION 205 OLEFINS FROM HALIDES AND SULFONATES 203

BrCH=CHMe FeCl3
CgHyzBr =-->  CgHygMgBr CgH1 3CH=CHMe ~67%

THF
JACS (1971) 93 1487
Synthesis (1971) 303

ICHoCH=CH» Et3B
PhCH, 1 > PhCHoCHpCH=CHa 72%
air THF

(Benzylic and allylic halides only)

JACS (1971) 93 1508

I CH=CHPh

PhCH=CHy Pd(0Ac)z Et3N s

COOMe COOMe
Joc (1972) 37 2320

CHp=CHC1  [NiClp(dpe)]
CgH17C1  -->  CgH17MgCl CgH17CH=CHz 95%
Etp0 CgHg THF

JACS (1972) 94 4374

MeCH=CHMgBr  THF
CyHy5Br > C7H15CH=CHMe nu

Bull Soc Chim Fr (1963) 1888

(R CH=CH) pCuLi

RI _— RCH=CHR'

Helv (1971) 54 1939
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X
I
CHCHy 1 PhSeNa EtOH CH=CH
((CH ) ol (CH ) j <94%
2/10 2 Hp0p H20 THF 2/10
(x=halide or OTs) Tetr Lett (1973) 1979
¥ Diazabicycloundecene
R,CHCR > RoC=CR
2 2 ) ) 2 2
or diazabicyclononene
(x=halide or 0Ts) Synthesis (1972) 591
9Ms ng
CH—CH o ~Dimethylaminonaphthalene-Na CH=CH
((CH ) > ((CH 11 67%
2/1e MeOCH CHoOMe 210

Tetr Lett (1973) 2097
(1972) 3447

Section 206 Qlefins from Hydrides

0000000000000 00000C0R
This section 1ists examples of the replacement of hydrogen by olefinic
groups

CH3 CHp=CHCH=CHz Na CH20H26H=CHMe /
> 19%

JOC (1965) 30 82

Section 207 QOlefins from Ketones

TCETT 0TI CT00T000T
Conversion of ketones into olefins with longer carbon chains page 205-207
Conversion of ketones into olefins of the same chain length . . . 207
Conversion of ketones into olefins with shorter carbon chains . . 208



SECTION 207 OLEFINS FROM KETONES 205

Reviews: Stereoselective and Stereospecific 0lefin Synthesis
Quart Rev (1971) 25 135
The Wittig Reaction Org React (1965) 14 270

WClg-Buli THF
EtCO —— E§§=Q§t 10%
i
Me Me Me
JACS (1972) 94 6538

NoHg Pb(0Ac)4
RyCO  ——>  RpCNHNHCRz ~ ——>  RoC=CR2
HaS Ng/ Ph3P
JCS Perkin I (1972} 305
SH

I
0 1 PhoCCOOH TsOH CgHg CPhe
. 68%
2 (EtoN)sP  160-200°

JCS Perkin I (1972) 305

1 MeoCHCOOK LiN(Pr-i)p 140-160°
PhoCO > PhpC-CMey ———>  PhpC=CMep 474
2 PhS0,C1 b-to

JACS (1972) 94 2000
JOC (1971) 36 1149

ety CH
O 1 cetscon Na NH3 O
—————-
Eth

Synthesis (1972) 565



206 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 . SECTION 207

Resin-Ph3P=CHPr

> cis 100%
PhCO 1 Resin-Ph3P=CHPr PhC=CHPr
Me trans Me 50%
2 BuLi
3 LiCl0g
4 HCl Etp0
5 t-Bulk Annalen (1973) 227

Chem Comm (1972) 134

0
/N
O PhCHaC1 PhgP  CHoCHz CHPh
, 692
90°

Angew (1972) 84 1173
(Internat Ed 11 1041)

0 PhCOO CH2SPh CHp
1 PhSCHoLi THF pLcat Li
—_— 31%
2 Buli  (PhCO),0 N3

JACS (1872) 94 4758

PhSCHoL 1 1 Meli
PhpC0 ————> PhpCCHoSPh —»  PhpC=CHy
(')H 2 o~Phenylene phosphochloridite
Tetr Lett (1972) 737
t-BuSOCHpEE 0 $OBUT  nes chocty
Ph('ZO ——————» PhC~CHEt ——————»  PhC=CHEt 73%
s iV '
me Meld Ve Me

JACS (1973) 95 3420
Tetr Lett (1972) 649



SECTION 207 OLEFINS FROM KETONES 207

E\'IMe
1 PhSOCHzL'i THF . .
C1zH47CO _— Cy5H31C=CHy 90%
15 3]|\'1e 2 Al-Hg HOAc l‘Lle
JACS (1973) 95 6462
ITh
PhS0,CL, ph AT-Hg  Ho0
thCO ————>  Php(C=CS0,Ph ——— Ph2C=CHPh <85%
THF
Chem Comm (1973) 351
OAc
]
COCH2 C=CH Fe{C0)s CH=CH
- < %
(‘CHz ) <ECH2)10 E];Ef'_’ (CHz)1;) 40

Tetr Lett (1973) 447

O Megsict 2n
=, 48%
Br Ets0 Br

Chem Comm (1973) 935

3 PhCH,SH Nickel boride
—_— ———

BF3°Etp0  PhCHpS EtOH

HOAc
67%

JCS Perkin I (1973) 654
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hv
BuCH2CH2CH2COPh — BuCH=CH2 74%

JOC (1971) 36 1838

Related methods: Olefins from Aldehydes (Section 199)

Section 208

No additional examples

Section 209

Olefins from Qlefins

CO0C00000CO00T00O00000

Olefins from Nitriles

Q0000000000000 0C ©

Homologation, alkylation and arylation of olefins . . . . . page 208-209
Migration of double bonds . . . . . . . . . . . ... ..., 209-210
Cis-trans interconversion and equilibration . . . . . . . . .. 210-211

1 BoHg THF
e .
2 HCECCH,C

3 MeLi Etp0
HOAc

¢

Me
i-Pr?BHz

1 Me
-
2 BuC=CBr

trans 3 MeONa MeOH

4 i-PrCOOH

EtCH=CHEt

1 BHy THF
I —————
2 BuC=CH

3 BrCN  CHaClp

CHoCH=CHp
69%

Synthesis (1973) 672

ELCHCHpEE 78%

CH=CHBu Synthesis (1972) 555
¢ JACS (1971) 93 6309
rans (1972) 94 4013

CH=CHBu
trans 69%

JACS (1972) 94 6560



SECTION 209 OLEFINS FROM OLEFINS 209

1 BH3
EtCH=CHo — Et(CHp)3C=CHy 91%
2 MeC=CH Me(QH ﬁ
N7 e
CH2

Tetr Lett (1972) 4627

MeCo(dmg),-Pyr
BuCH=CH» ——— BuCH=CHMe 32%
LioPdCl4 MeOH
Chem Comm (1971) 849

13 1 pdCly NapCO3 CHClp CHaCHSOMe | 5 CHatte
EtCH=CPr S EtCH=CPr — > EtCH=CPr
2 MeS0,CHCOOMe EtNH,
‘
Na
3 NaOH
2 180° JACS (1973) 95 292

@CH:C”Z PhI Pd(0Ac)p @CH=CHPh
ot ez 85%
NO Bush D

2 2
JOoC (1972) 37 2320

Ni-HCN  CeHg
EtCHpCH=CHy =~ ——————>  EtCH=CHMe
- —

Chem Ind (1971) 1465

CH3 t-BuOK 18-crown-6 CHy

MeoSO

Tetr Lett (1972) 1797



210 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 209

RuCl(Ph3P)3
————— PhCH=CHMe

PhCHoCH=CHp
2 t-BuOOH

Chem Comm {1971} 562

CH=CH2  pic1,(PhaP)y SnClz Mz ChMe
or RuCl2(PhaP)3 i
or IrC1(CO}{Ph3P)>

JOoC (1971) 36 2497
PtCIH(PMeoPh)p-MeSO3F ‘Chem Comm (1973) 766

Silica gel T:I:Tﬁ\\}==x<
D e

CHp 2 e
AcO
Tetr Lett (1971) 2513
cis 2 trans
CH=CH CHCH 1 PhoPLi THF CH=CH
Con) s Yy 2 . (0D <75%
(CH2)g (CHa)g 2 Mel (CH2)6

JACS (1971) 93 4070
(1973) 5 822
Tetr Lett (1973) 1983

CH=CHEt 2-Acetonaphthone hv CHfCHEt
cis

trans

JOC (1973) 38 1247
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SnBuy hv
PrCH=CHPr ~ ————> PrCH=CHPr

cis trans
Ber (1873) 106 505

The following catalysts may also be used for cis-trans equilibration:

CuClp-hv JOC (1972) 37 3561

PhpS-hw  JACS (1872) 94 2124

HSCH2COOH Chem Ind (1965) 507
(i-Bu)3Al Y-rays Ber (1972) 105 88

Section 210 (Qlefins from Miscellaneous Compounds

C0000000000000000V000000CQCQCO0OQCCO0OD0

Nz N0,

NO2 CMe, NagS hv CMey
——— —
DMF

JACS (1971) 83 4316

Section 210A  Protection of Qlefins

©0Q000C00QCC00C0000C0O00D

The protection of isolated double bonds is considered in this section

0
/N
PhCH=CHp  —==mmememeoe > PhCHCH

Ph3P Ph3B
Ber (1955) 88 1654



212 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 210A

MeCHCH,CHoCOOMe o

)
1 HCNS
r——
2 s0C15
\\\\‘ 3 KOH ~
® ////
Zn HOAc
(Stable to HBr, Na-Hg, CrO3-Pyr,
CrCip and Hp/Pt)
Chem Pharm Bull (1960) 8 621
1 Hp0p HCOOH HO QK
CgHy7CH=CH(CH2)7C00H =mmmocmmmne > CgHy7CHCH{CH)7CO0H
2 NaQOH
‘\\\\ (Stable to Bra)
1 HBr HyS04 HOAc
2 In ELOH Acta Chem Scand (1952) 6 1127
JCS (1951) 1079 1087
Bro NaOAc
——
AcO HOAc Et50 AcO H
. Br Br
Nal MeaCO (Stable to NBS and Hy/Pd)
JOC (1965) 30 1658
J Biol Chem (1958) 230 447
Org Synth (1963) Coll Vol 4 195
S02C1p  Pyr
—————
AcO :_|
Zn HOAc ¢ ¢l
(Stable to HBr, Cr03, SOCip-Pyr

and Hp/Pt)
Rec Trav Chim (1971) 90 549
JCS (1961) 4547



SECTION 210A PROTECTION OF OLEFINS
AgNO3
RCH=CH(CH2)ngﬁfH(CHz)mCOOMe — RCH=CH(CHg)nQﬁfH(CHg)mCOOMe
0 MeOH Ag+ 0
N~ (Stable to Hp/Pd)
work-up

Tetr Lett (1966) 379

0CCCOO00COROO0000000
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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

0000000000000 000O0O0O0000

Diacetylenes
Review: The Coupling of Acetylenic Compounds

Advances in Org Chem (1963) 4 225

Cu(OAc)p Pyr MeOH
PhC=CH —> PhC=C-C=CPh 70-80%

Org Synth (1965) 45 39
JCS (1959) 889

(1960) 3614
JACS (1972) 94 658

C=CH =C-CZ
1 EtMgBr C=C-CxC
_ 61%
Et 2 S0C1p THF Et Et

JOC (1972) 37 3749

214



SECTION 300 ACETYLENE — ACETYLENE 215

T EtMgBr Et,0
BuC=CH e BuC=C-C=CBu 71%
2 CuClyp

3Tz Et20 JCS (1954) 1704

Brp NaCH CuClo  BuNH2
PhC=CH -———> PHRC=CBr ——————— PhC=C-C=CPh 84%
THF  Hp0 CeHg

Advances in Org Chem (1963) 4 318
JCS (1962) 3055

1 Br{=CCOOH CuCl,
PhC=CH PhC=C-C=CH 4%
NHpOH-HCT  EtNHp

2 Copper tetrammine sulfate
MeoCO

Ber (1964) 97 2586

1 BrCSCSiEty CuCly  NHoOH-HC
PhCZCH —  PhCEC-CECH ~50%
EtNHp DMF

2 NaOH MeOH H»0

Tetrzhedron (1972) 28 4591 5221

1 EtMgBr Et,0
CgHy7C=CH —— C5Hy1C=CCHRC=CC5HTY7 70%
2 CuCly
3 Brifat=Clsin JACS (1951) 73 4601
Org Synth (1970) 50 97

C1CHACZCCHOCT  NaNHp

BuBr BuC=C-C=CBu ~ 50%

JCS (1951) 44



216 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 301

CTCH2CECCH2CT  NaNHp
CgH11Br > C5H17C=C-C=CH

JCS (1955) 1007

s
1 LiC;CCHs-éN:] THE
PRCZCCHoBr PhCECCHCHHCECH
2 In HOAc
Tetr Lett (1972) 2117
Me Me
COCHaCOCH3 1 pCly  CeHg C=C-C=CH
e ———————r e
Me Me 2 NaNHz  NH3 Me Me

Tetrahedron (1972) 28 5221

1 EtSH HC1 dioxane

PhCOCHCHRCOPh - PhC=C-CECPh
2 TsOH
3 MepSOy
4 NaOH Z Chem (1969) 9 229

Section 301  Acetylene — Carboxylic Acid
0P00000000000C00000COROOO00D
Acetylenic acids

Review: Recent Develcopments in the Synthesis of Fatty Acids
Chem Rev (1957} 57 191

1 LiNHp  NH3

C11H23C=CH €y 1H23C=C(CHp ) 4 COOH 49%

2 Br(CHp)aCOOH THF

JCS (1965) 894



SECTION 301 ACETYLENE — CARBOXYLIC ACID 217

1 EtMgBr Etp0
Cy2Ho5C=CH SR — C12H25C=CCO0H 76%

2 €0 Amnalen (1965) 685 154

LiATHg, COp 1Izv (1964) 2066
(Chem Abs 62 7629)

1 t-BuOK
PhCOC1 --+ PhCOCH(CO0Bu-t)7 —  PhC=CCOOH
2 B-Naphthalene
sulfonic anhydride
3 Acid
4 NaHCO3

JCs € (1971) 2013

Br

Ph3P=CCOOMe Br KOH  MeOH
PhCH) ——————> PhCH=CCOOMe ————»  PhCECCOOH

CeHe
Org React (1965) 14 270

CHO CBl"q, ph3p CH=CBY‘2 1 BuLi C=CCOO0H
e e ] m——i
CHpClp 2 €0z

Tetr Lett (1972) 3769

/ \ 1 CuC=CCOOEt Pyr / \
1 g C=CCo0
fi: :25 2 NaOH Zi: 5:25 H

S
JCS C (1969) 2173

1 Buli Ety0
PhCH=CHBr ———— PhC=CCOOH 42%
2 CO»

JACS (1940) 62 2327



218 COMPENDIUM OF ORGANIC SYNTHTIC METHODS VOL 2 SECTION 302

Cr03 HpS0g
HC=CCHaCHYOH —_— HC=CCH,COOH 28%
MezCQ  H20
JCS (1949) 604
1 NoHg EtOH NaOH Hp0
MeCOCHCO0EE ——————> MeC-CBry ————>  MeCSCCOOH 29%
]
2 Bro N Co
N
NH JACS (1958) 80 599
JOC {1966) 31 2867
Section
Also via: Acetylenic esters 306
Acetylenic amides 304

Section 302 Acetylene — Alcoho!l
0000000000000 0RLC0C00C

Acetylenic alcohols, hydroxyacetylenes

PrgHCECH 1 EtMgBr THF Pr?HCECCHgOH 80%
0 —_——————> 0

O o D
JCS Perkin I (1973) 720

JCS (1950) 2100

Se02 EtOH
BuCHpC=CH ——— BUEHCECH 27%
OH
Compt Rend (1933) 196 706
1 Li NH3
CgHy1C=CH —— C5H11C=CCHoCHA0H
2 C@Q/CHZ

Chem Comm (1967) 1055



SECTION 302

ACETYLENE — ALCOHOL 219

BrrCHoC=CH
CgHy 3CHO > CgHy3CHCHoCZCH
Mg Eto0 or In THF OH
JCS (1955) 1740 1007
HC=CMgBr THF
i-PrCHD > 1-PrCHCSCH 86%
OH

(:::::S; LCECH MepSO

Bull Soc Chim Fr (1964) 3218

oH

C=CH

Chem Comm (1969} 674

QCHoPh OCH2Ph
<<::::]ug EtoA1CECCqH1 3 0K
0 —_—_—

: ; Et3N toluene ' CECCqH13

OCHoPh 0CH2Ph
Chem Comm (1968) 634
Tetr Lett (1970) 2695

HC=CCHoO0H  LiNH2
Cy1HpsBY C11H23C=CCHL0H 87%

NHy THF

JCS (1963} 5889
(1965) 4373
JCS C (1969) 2173
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COOH
(CH2)7BT

HCZC(CHp ) g0H
e e .

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 303

COOH
(CH2)7CEC(CH2)80H

JCS C (1967) 1556
(1965) 894

LiNHp THF

OH

HCZCH Na NH3 C=CH
—_— 65-75%

Org Synth (1955) Coll Vol 3 416
LiCSCH-NHpCHaCHaNHp  JOC (1964) 29 1872

OH

HCZCCgHy3 MeMgBr C=CCeth3
> ~74%
CHyC1y

Ber (1962) 95 2557
JCS (1957) 573

C=CCO0Me i-BupATH hexane C=CCH,0H
— >80%

Section 303

Tetr Lett (1973) 1495

Acetylene — Aldehyde
CC0000000PO0000000

Acetylenic aldehydes

QECH
(CHz)y
C=CH

1 EtMgBr Etp0
———— (CH2)7 ———————»  (CHp)7 <82%

2 HC(0Et)3 CZCCH(OEt)? C=CCHO

CECCH(OE)2  (cooH), My C=CCHO

JCS (1951) 2693
Org Synth (1963) Coll Vol 4 801



SECTION 303

1 NaNHp  NHg

BuC=CH BuC=CCHO

e ———————
2 HCOOEt Etp0
3 HOAc

1 EtMgBr Etp0

————— e

2 HCONMep
3 HpS04 H20

BuC=CH BuC=CCHO

I

©©®

1 CuCSCCH(OEt)y Pyr

2 Hp804 H20

ACETYLENE — ALDEHYDE

Nickel peroxide

221
24%
JCS (1950) 3361
51%
JCS (1958) 1054
C=CCHO
49%

Q10

JCS C (1969) 2173

CeHe

17 \3-17 \S—CECCHQOH
S S

Mn0,

Cr03-3,5-dimethylpyrazole

> Z/ \Ll/ W esooo 722
s s

JCS C (1969) 2173

JCS (1958) 1054
Ber (1973) 106 2755

Tetr Lett (1973) 4499

1 Bro HOAc H2S0
PhCH=CHCHO > PhCECCH(OEt)2 ——>»  PhC=CCHO
2 KoC03 H20
3 HC(OEt)3 NHgCl
EtOH
4 KOH EtOH

Org Synth (1955) Coll Vol 3 731
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0 TSNHNHp  HOAc CHO
CsH1y ——— 27%
ChaCl2 C=CCsHy
0
Helv (1967) 50 2101
(1972) 55 1276
Section 304  Acetylene — Amide
0000000000000 00000
Acetylenic amides
1 Na NH3
BuC=CH e BuC=CCONMe» 60%
2 MeoNCOCT
Compt Rend (1955) 240 989
Section 305 Acetylene — Amine
QCOoCOCO0O00000000
Acetylenic amines
Review: Synthesis and Reactions of the Alkynylamines
Angew (1967) 79 744
(Internat Ed 6 767)
EtpNH  Cd(0Ac)p
MeC=CH —_— MeCEC?Mez
Zn(0Ac 120°
(0Ac)?2 KEt,
JACS (1961) 83 216
EtoNH  HCHO
PhC=CH _— PhCECCHHNEL) 80%
dioxane

Ber (1933) 66 418



SECTION 305 ACETYLENE — AMINE 223

1 EtMgBr Eto0
PhC=CH —_— PhC=CNEty 2%

2 CiNEty Annalen (1960) 638 33

MegNH 02 Cu(OAc)?
PhC=CH > PhC=CNMes > 40%

CeHe Tetr Lett (1968) 5357
I‘ﬂe
LiCZCNPh  HMPA e
BuBF  ———————>  BuCSCNPh 75%
Bull Soc Chim Fr (1965) 2787
1 LiNEty Etp0
BUCSCOEt ~ ~————————>  BUCZCNEL) 65%

2 110-120°
Rec Trav Chim (1964) 83 1211

LiNMeZ Etpo0
PhC=CC1 —————>  Ph(=CNMe, 87%
Angew (1964) 76 537
(Internat Ed 3 506)

MesN 135°
t-BuCSCC]  —————>  t-BuCSCNMe, 44%

Angew (1964) 76 537
(Internat Ed 3 506 582)
Ber (1970) 103 564

LiNEty Etp0
PhCH=CC1F ——————  PhCZCNELy 86%

Angew (1963) 75 638
(Internat Ed 2 477)
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Section 306  Acetylene — Ester
CEEEEEEEEE

Acetylenic esters

1Buli THF
CgHy1C=CH ——  (5H11C=CCH2C00EL 87%
2 BF3

3 N2CHCOOEt Can J Chem (1972) 50 1105

C1COOEt
MeC=CH --+ MeC=CLi —_— MeC=CCOOEt 71%

JOC (1973) 38 3588
Annalen (1958) 614 37

C(0Et)g InClp
PhCSCH ~———————>  PHCECC(OEt)3 --»  PhCSCCOOEt <144

JACS (1958) 80 4607

/A 1 PhaP=CHCOOEt Cglg a
oo B — > C=CCOOEL 70%
0 0

J Med Chem (1973) 16 72
Ber (1961) 94 3005

N2CHCOOEt o BF3-Et,0
CgH13CHO  ==w-m--- + (gHy3CHCCOOEt —————— CgH13C=CCOOEL
,‘\32 MeCN

Synth Comm (1972) 331

COOMe LiCH,CONMe, COCH2CONMep 1 NoHg C=CCO0Me
—————— B e ) 57%
2 T1(NO3)3

Tetr Lett (1973) 1495



SECTION 307 ACETYLENE — ETHER, EPOXIDE 225

CuC=CCOOEt Pyr
Z/ \5- I —_— \&- CZCCO0EL ~61%
S S

JCS C (1969) 2173

QOOH

(CH2)4C00Me
CgH17C=C(CH2)7C00H  ———————  (gH77CSC{CH2)71C00Me 28%
electrolysis
JCS (1955) 2218

T NoHg MeOH
C5H171COCH2CO0Me —————— CgH11C=CCO0Me ~90%

2 T1(N03)3 Angew (1971) 84 60
(Internat Ed 11 48)

Also via: Acetylenic acids (Section 301)

Section 307 Acetylene — Ether, Epoxide
FCEEEEEE R EEEEEEEE R EEE)

Acetylenic ethers and acetylenic epoxides

Review: Ethynyl Ethers and Thicethers as Synthetic Intermediates
Advances in Org Chem (1960) 2 117

CZCH 1 Buli Etp0 C=CCHo0EL
—— 90%
2 C1CH0Et

Rec Trav Chim (1965) 84 31
Bull Soc Chim Fr (1965) 4514
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T PhCHpOH HC1 MgSOg 1 PhNEtp
EtCHpCHO > EtCH-CHOCHZPh —— EtCECOCHZPh 60%
CeHp Br Br CeHe
2 Brp CgHg 2 NaNH2

Rec Trav Chim (1964) 83 301

HCSCOBu-t LiNHp NH3
Et8r >  EtCECOBu-t
Rec Trav Chim (1961) 80 810

JCS (1954) 1860
Org Prep and Procedures (1972) 4 89

1 EtMgBr o

BuC=CH —_—— BuC=CC-CHa 40%
2 BrCH2COMe ﬂ«e
3 KOH Et20 Zh Obshch Khim (1960) 30 1194

(Chem Abs 55 499)

Section 308  Acetylene — Halide
FEEEEEEEECE 000

Acetylenic halides

1 NaNHp NH3
BuCSCH ~ ————————  BUCZC(CHy)4C] 53%
2 1{CHp) 401 JACS (1948) 70 1699
JCS (1930) 2100
JOC (1951) 16 1405
1 KNHp NH3
CgHy 1 C2CH —————»  CgHy7C=CCT
2 Cly Etp0

JACS (1937) 59 1307
TsCl Annales de Chimie (1931) 16 309



SECTION 308 ACETYLENE — HALIDE 227

BuMgCl S05C12
PhC=CH —_— PhC=CCI 48%
THF  hexane
JCS C (1968) 1265

CINEtz or NBS Annalen (1960) 638 33
JACS (1961) 83 4663

Bro NaOH
PhC=CH —— PhC=CBr 89%

THF Ho0
JCS (1963) 2295
Org Synth (1965) 45 86

C=CH 1 HgClp KI NaOH C=Cér
> 79%
CH=CHBr" EXOH H,0 CH=CHBr

2 Bry CgHg

JCS (1963) 2295

1 EtMgBr Et20
CgH11C=CH _— C5H11C=CBr 70%
2 Brp
JACS (1937) 59 1307

BrCN Annales de Chimie (1926) 5 5

1 MeMgBr Et,0

PrC=CH ————— PrCzCl
2 Iz Annales de Chimie (1926) 5 5
I NH3
C5H11C5CH  —————>  CgH1jCECI
or 1 Na NHj3
2 1p

JACS (1933) 55 2150
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CgHy3C=CH

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

(1-Pyrp)* NO3”
S, (gHysCaC

CHC13 Pyr

Section 309 Acetylene — Ketone

00DOVODOOOCOC0000C0

Acetylenic ketones

BuC=CH

t-BuC=CH

PhC=CH

PhC=CH

1 BuLi

2 EtpA1C1 Etp0 pet ether

Can J Chem (1871) 49 403

COMe
C=CBu

JACS (1971) 93 7320

Me
t

1 EtMgBr Ne
ey £-BUCE CCCHEt --» t-BuC=CCOCHEt
2 EtCH C NOH NOH

Me C]

1 EtMgBr Eto0 CgHg

2
Acﬁ >

MeC(OEt)3 ZnCl,

> PhCEC?(OEt)g
Me

PhC=

Tetr Lett (1870) 2101

CCOMe

Tetrahedron (1962) 18 1381

— Phc:—'.ct'ZO
Me

JACS (1958) 80 4607

SECTION 309

40%

79%

<69%

8%

<34%
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1 AgNOg-NH3
CgH3CSCH  —————>  CgH13CSCC0Me
MeOH Ha0
2 MeCOCI JACS (1956) 78 1675
MeCOCT AICI,
BUCECH  --» BUCECSiMe; ~—————>  BuCZCCOMe 75%

€S2
Ber (1963) 96 3280

BuC=CAg CCl4
EtCOCT — BuC=CCOEt ~53%

JACS (1956) 78 1675
Tetr Lett (1970) 2659

1 CICO0Et Et3N pet ether
PrCOOH > PhC=CCOPY 57%
2 PhC=CLi

Ber (1964) 97 1649

Na(Et3BC=CMe)
MeCOCT —— > MeCOCZCMe

CHaCT2 Angew (1967) 79 57

(Internat Ed 6 84)

1 Ph3P=CHCOPh CHCl3
{PhCO),0 > PhC=CCOPh 60%
2 250-280°

JOC (1965) 30 1015



230

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 309

CHO CHCCOBu t C=CCOBu-t
BF3-Eto0
Q- Vi oy
1 ¢l Etp0 MeCN
Synth Comm (1972) 2 331
OH _ OH
C:C?HOH MnOj C:C?O
Me I Me
Quart Rev (1959) 13 61
Chem Pharm Bull (7873) 21 2051
Cr03 H2S04
HCEC(llHOH —_— HCEC(IIO
Ph MeoCO  H20 Ph
JCS (1946} 39
NazCr207-2H20 HoS04
PhCEC?HOH > PhCEC?O
Me Etp0 Hp0 Me
Tetrahedron (1962) 18 1381
Cr03:Pyr CHoClp
PrC=CCHoET » PrC=CCOEL
Tetr Lett (1971) 4379
QOMe
1 NaCHCOOEt
MeC=CCH,CT — MeCZCCHCHoCOMe

2 NaOH Hy0
JCS (1951) 2445

80%

70%

42%

37%



SECTION 311

TsNHNHz  MeOH

B ———

0 (CH2)g

Section 310  Acetylene — Nitrile

BO0LOROOOQO0000000000

Acetylenic nitriles

ACETYLENE — OLEFIN 23

{CH2)9
) 58%

Helv (1967) 50 2101 708
(1972) S5 1276

C=CH 1 Mg EtMgBr C=CCN
e econ
2 CICN
Annales de Chimie (1926) 5 5
Bull Soc Chim Fr (1915) 17 2
1 Ph3P=CHCN
PhCOCT — PhC=CCN 85%
2 280°
Proc Chem Soc (1961) 302
JCS Perkin I (1973) 2241
Section 311  Acetylene — Qlefin
TCCO0DOCECOOO0000000
Acetylenic olefins, enynes
Cup0  HOAc
CgH11C=CH —_— C5Hy 1 C=CCH=CHC5HT 1 60%

Chem Ind (1962) 1684
Proc Chem Soc (1958) 303
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PrC=CH

CSH'I 1 C=CH

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

EtpZn Cr(0Bu-t)

4

-

--> (gH17C=CCu

PhC=CH  =-» PhC=CCu

EtCHoCECNa

BuC=C-C=CB

PhCHO

HCHO EtOH

Me

PrCECCI=C
Pr

BrCHoCH=CH

Ha

Bull Chem Soc Jap (1961) 34 892

2

—————  CgH17CECCHCH=CHy

NaCN  DMF

PhCH=CHBr
———

DMF

......... >  EtCHaCSCCHQO0EL
1

T (1-PrCH) BH  THF

> Bu

u
2 HOAc

+ -
Ph3PCHoCSCH Bre
B —

NH3 MeCN

PhCH=CHC=CH

Compt Rend (1970) 270 354

PhC=CCH=CHPh

Chem Comm (1967) 1259

NaNH2
—  EtCH=CHC=CH
NH3

Rec Trav Chim (1963) 82 1115

CH=CHC=CBu

JACS (1970) 92 4068

Annalen (1965) 682 62
Tetr Lett (1S73) 1495

SECTION 311

96%

~75%

<42%

76%

59%



SECTION 312 CARBOXYLIC ACID — CARBOXYLIC ACID

©
Mg NO e

PhBr --+  PhMgBr

y

PhCH=CHC=CH

Chem Comm (1969) 710

MeCHoCSCSEL KNHy
CgHy3Br ——————— MeCH=C=CSEt ——  (gHy3CH=CHC=CH
NaNHz  NH3 éGHTS NH3

Rec Trav Chim (1964) 83 45¢

+
Ph3PCHCHoCH2C=CH
MeC=CHCHCH2CO —>  MeC=CHCHCHpC=CHCHaCHCZCH
1 ]
N ¢y EtONa DWF L L

JCS Perkin I (1972) 361

HC=CCHoMgBr
Pr(l3=CHCHzBr ————— Pr('Z=CHCH2CHgCECH

Me Me
JOC (1973) 38 2733

Section 312  Carboxylic Acid — Carboxylic Acid

0C0CCo00000Q000000000000000CQCCRO0R

1,1-Dicarboxylic (malonic) acids . . . . . .. . .. ... page 233-234
1,2-Dicarboxylic {succinic) acids . . . « . « v v v v v « v o 234-235
Higher dicarboxylic acids . . . . . . . . . . . .. .. 235-240

Review: Synthesis of Alkylated Alkanedioic Acids
Chem Rev (1959) 59 89

1 (i-Bu)oAlH THF
BUCZCH > BUCH,CH(COOH)7

2 MeLi

3 €0y

Tetr Lett (1966) 6021

233

35%

~68%

36%

62%
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COOH 1 LiN{Pr-i), THF hexane vgggg .
30%
2 €0y

Tetr Lett (1971) 2338

?OBr
PBra 1 COBr (Cly
C1oH25CH2CO0H ——> C12H25CHZC0Br  ——e——>  C12H25CH(COOH)p  <42%
2 H20

Ber (1958) 91 297

CHo(COOEE) 7 KOH Hy0
C7Hy5Br ———— (7H15CH(CO0EL)p ~—————>  C7H15CH(COOH)o

BuONa  BuOH
Org Synth (1943) Coll Vol 2 474 416
(1932) Coll Vel 1 250
Org React (1957) 9 107

CN $OOH
CHO CHCH,COOEY CHCHpCOOH
1 CH2(COOEt)2 \1’ HC1  Ho0 \:T
——— —_— 15%
piperidine HOAcC
HOAc  CgHg
2 KCN EtOH
Ho0 J Med Chem (1972) 15 1297
4 Org Synth (1963) Coll Vol 4 804
ol co0Me a1 COOH
CHZBr 1 CHpCH(COOMe)s MeONa CHCHCHRCOOH
— 85%
MeOH
OMe 2 NaOH OMe
3 160°

JACS (1965) 87 933
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CARBOXYLIC ACID -~ CARBOXYLIC ACID 235

CN
1 CHpCOOEt eN 1 HpS04 HOAc  GOM
Phot0 —m—m———— PhZCCHCOOEt — thCCHzCOOH 30%
NHz0Ac  HOAC 2 KOH Hy0
CN
toluene
2 KON EtOH JOC (1950) 15 381
+ -
PhFH Electrolysis C02 BugN I Ph?HCOOH
1 a1%
PhCH OMF PhCHCOOH
Synthesis (1971) 285
1 CHp=CHCN KOH
PhCHCl --» PhCHCH(COOEt)p  ———————>  PhCHCHCHpCHCOOH
t-BuOH COOH
2 HBr  Hy0
JCS (1950) 1683
COOH ?00H COOH
' Air Cu0 Hy Pd-BasQy ! ,
(§H2)2 . (CH2)2 . (§H2)8 ~80%
E\ NaOH H»0 |% MeOH COOH
CH 9
C
m
¢
(CHa)2
COOH Annalen (1954) 589 222
900H Electrolysis ?OOH 900H
MepC(CHp)pCOOH ~ ————————>  MesC(CHp)gCMep 30%

NayC03 MeOH

Bull Soc Chim Fr (1870) 183
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QOOMG 1 Et3N CgHg GOOH NoHg ?00H
((I:H2)4 —————p ((';H2)4 —— (?H2)9 <60%
toct 2 KOH Hy0 to NaOH Yoot
(CHa)g
COQH
Org Synth (1963) Coll Vol 4 555
ooy 0N cn, LD (CH)5C00EY (CHz)5CO0EE
(9H2)4 ] > — =
Cooet  Sntla G2 <) ~/
2 NaOH EtOH T MeC0C1
2 _—— CH2
3 Nz KOH snClg CS,
diethylene glycol = S S
4 EtOH HpSO4 = =
COMe
NaOBr
H20
(CHg)5CO0H
-
— S
Ni-AT NaOH  COOW
CHpy ———> (CHa)ys
= Ha0 COOH
-~ S
COOH

Bull Soc Chim Fr (1955) 1583

coct j
1IN (cHp)sc00et  (CH)3C00H o a1 yaou  COOH

[}
(CHp) —_—
COOEL —_ 2 COOH
2 NpHg NaOH
(CH2)8COOH

Bull Soc Chim Fr (1955) 1583
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COMMe2  wegna  SOWMe2 gy 0 COOH
(CHa)g —  (CH)y > (CHa)yy 32%
COOMe CHcooMe 2 Zn HgCl2 COOH
& HOAC  Hg0
t
(CHz)g
CoNMey JOC (1973) 38 1424
COOEL  Eeeh(cooEt), CO0EE 1 NaOH  Hg0 COOH
(Bpls  ———r () (G
: EtONa EtOH eec(cooee), 2140 cecH
COOH
JACS (1928) 50 1967
1 Mg Ety0 COOMe 1 NaoH Hj0 COOH
Br(CHp)gbr ——————> (Ciiz)3 (CHa)17 349
204015 Ceg (g 2 NoHg  KOH LO0H
: ,
3 QOOMe (QHZ)Q diethylene glycol
(CHp)3C0CT &
(§H2)3
COOMe  jacs (1053) 75 3339
NaCH(COOEt )5 1 Hydrolysis
Br(CHp)ygBr  ————>  CH(COOEt); ————>  COOH
A 1
(CH2012 2 (CH2)14
CH(CO0Et) COOH 83%
JACS (1947) 69 2350
NaCHpCOONa
BY(CHz)]ZBP — COCH
decalin (éH )
CH2)14
COOH 349

Annalen (1966) 691 61
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03 CCla C0oH
{CHp)yq €O _— (('IH2)13 25%
COOH
Helv (1930) 13 142
/N 0y MeONa Co0K
(CHd11 O —————  (CHgho 40%
_ HMPA LooH
JOC (1965) 30 3768
0Ac
COOH
Cr03 HOAc NS
————
° HCOOEt
\QEH CeHe / COOH
N Nal04
HOCH KMnOg
0
Tetrahedron (1964) 20 1271
R O 0
TN cvo R CHl/ \> R _cood
N 0 COOH
10, EtOAC
NaOH EtOH 3
Ha0 2 HpOp HCI ~67%
HOAc H20
JACS (1956) 78 6331
COOEE
O 1CO0Et EtONa 0 NaOH CO\OH
_— 47-54%
Eto“ COOEt  MeOH COOH
2 fFe A

Org Synth (1943) Coll Vol 2 531



SECTION

o
@
e
9!
L
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POC13 ¢

——
HCOVMEZ

CARBOXYLIC ACID — CARBOXYLIC ACID

CHO

239

1 AgNO3  NaOH COOH

s ~57%
Ha02 H20 COOH

2 NaOH Hy0

Ber (1960) 93 2743

1 Morpholine 1 KOH [::::ET?H
e ————
CgHg CO(CH,)7CO0EL 2 NoHg {CHp)gCOOH
2 (CHp)7C00EE KOH 2
cocl
JACS (1963) 85 207
{CHp)
01 Morpholine CCOCHCg> THC Hy0 coor
(CHZ)ZO <70%
(CHp) 8c001 (gHg) 2 NaOH EtOH SO0
coct <COCHco> 3 NpHg  KOH
(CHa)g triethanolamine
Org Synth (1963) 43 34
Ber (1967) 100 4017
0
1 BrCH,CH=CHCOOMe (CH2)3C00Me 1 Ba(OH); Hz0 (?OO?
> (CHp)g
MeOK MeGH 0 2 NyHg NaOH COOH
2 Hy Ni diethylene 38%
glycol
Ber (1953) 86 693
COOEt
Me QOOH
CHp=CHCN ! NoHz NaOH
Ehamthen | Ceraerpon  N2M4 NOH o tekp)y g
EtONa EtOH 0 diethylene glycol ?HMe
(CHa)2
COOH

Ber (1954) 87 990
Newer Meth Prep Org Chem (1963) 2 51
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CHp=CHCO0EL (CH)2CO0Et  Nopy NaoH  SOOF
—— (CH2)7 29%
0 EtONa EtOH 0 HOCH2CH,OH COOH
Newer Meth Prep Org Chem (1963) 2 51 96
0
BrCHCO0E: CHaCOOEt 1 paon ¢ooH
_— (CHZ) 48%
EtOK EtOH 0 2 NoHg COOH
diethylene
glycol
Ber (1952) 85 61 290
Newer Meth Prep Org Chem (1963) 2 51 95
COOH
NaMnOy COp Hp0
> ~65%
isooctane
COOH
JCS (1947) 818
KMnOz dicyclohexyl-18-crown-6 COOH
» 100%
CeHs COOH

JACS (1972) 94 4024

0

0
RuOZ Na1og HOOC
HO WestD H0  HOOC

JOC (1969) 34 116

Also via: Section
Diesters 357
Dinitriles 375
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Section 313 Carbox¥11c Acid — Alcohol
o000 000000000000

a-Hydroxyacids . . . . . . . o v o 0o e e page 241-243
B-HydroxyaCids . « .« v 4 v u e e e e e e e e e e e e e e e 243-245
Higher hydroxyacids . . . . . « « v v o o v v v v v oo 245-246
CHoNy EtsCl KOH
PhCOCT ———= PhCOCHNy — PhCOCHSEt o PhCHCOOH
Et,0 C] Hy0 OH

Ber (1955) 88 1988

1 LiN(Pr-i)y THF
CHpCHRCO0H 2 7 CHoCHCOOH 51
2 Air OH

Synthesis (1971) 647

Br OH
1] ¥
(CHz)]]CH2COOH (CHz)17CHCOOH (CH2)17CHCOOH
1Brp Pg 1 KI EtOH
——— —_—
2 Ha0 2 KOH Hz0

Ber (1942) 75 1181

1 (PhS)3CLi
PhCHO PhCHCOOH 47%
2 HgClp MepCO Hp0 o

Angew (1967) 79 468
(Internat Ed 6 442)

CHO CHBrs KOH LiCl CHCOOH
—> OH
C1 dioxane Hy0 cl

JOC (1968) 33 2565
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CH3SOMe 1 HCl MepSO K0
PhCOOEt ——— PhCOCH2SOMe ——>  PhCHCOOH
t-BuOK 2 Cu(0Ac); EtOH "

JACS (1966) 88 5498

NaCN  HCI M e w0 o
PhCO Ph(l:CN m Ph(I:COOH 29-30%
l*l’le Etz0 Hp0 Me 2 Me
Org Synth (1963) Coll Vol 4 58
JOC (1949) 14 1013
AcO & T HCN ﬁAC Har Ac 1 N03 OH
o P P LB
2 Acy0 CN HOAc CONHo 2 NaQH COOH

Angew (1971) 83 329
(Internat Ed 10 336)

1 LiCHC1, THF M oy dioxane N

i i
PhC0 ———————>  PhCCHO —————  PhCCOQH <43%

2 KoC03 i-PrOH Ho0
Ho0

JOC (1972) 37 1248

] 03 cyclohexane C,JH
PRCO  ~wa-- > PhC=CH —m——————— PhCCOOH ~ 40%

JOC (1964) 29 3419
Carbohydrate Res (1966) 2 315

Clp HOAc NaDH H»0
PhCOCH3 ~ —————>  PhCOCHC1; ~ ————>  PhCHCOOH 76-87%

OH

Org Synth (1855} Coll Vol 3 538
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QHZOH l?OOH
HOCH 0 0, Pt HOCH 0
e 1 0 NaHCO3 H»0 Wz 0
anllz  Hp
07(\ 074

Ber (1972) 105 1524
(1956) "85 1648
Angew (1957} 68 600

Me

1
COCOOH MeMgl (':COOH
_— OH 88%
Et,0

J Med Chem (1972) 15 1029

1 LiN(Pr=i), THF
MeCHCOOH ~  MeoCCOOH
H

2 [:::ro 0

JACS (1972) 94 2000
(1851) 73 4221

JOC (1971) 36 11495 2403

Synthesis (1970) 615

MeoCHCOOH  LiN(Pr-i); cooH
PhzCHCHO > PhyCHCHCMe; 504
THF 4

JOC (1971) 36 1149

O
1 MeC=COSiNes COoH
PRCHO  —————— 5% prcHCMe; 68%
2 Acid ¥

Tetr Lett (1972) 79
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1 BupBSBu CHp=C0

PhCHO > PhCHCHCOSBU -->  PhCHCH,COOH
2 Hy0z MeOH Hy0 o o
Bull Chem Soc Jap (1971) 44 3215
0 OH
1 BrCHpCO0Bu-t Zn THF {2 CO0H
N 76%
2 CgHg (reflux)
Chem Comm (1969) 679
JCS C (1969) 2799
1 BrCHpCO0SiMe3 Zn CgHg Et20 i
PhCO PhCCH,CO0H 80%
gt 2 M0 Et

Tetr Lett (1971) 3227

Me,CHCOOH  (i-Pr)oNH Buli o1 CooH
[>co > D—C—CMeg 7%

Z{ES THF

JOC (1971) 36 1149 2403

1

co MeCHoCOOH Na-naphthalene ?"CHCOOH
OH 38%
MeO THF Me0

Bull Soc Chim Fr (1970) 1848
Chem Ind (1969) 1811

(1972) 80
Israel J Chem (1971) 8 731

Ph l"h fﬂe
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Me

LIC ACID — ALCOHOL 245

1
1-Pr§BH2 ?H
1 Me THF
CHCHCOOH ~ 71
2 HCZCCOOEt NaOH  HyO
M M
© 3 Hp02 H20 * trans
JACS (1973) 95 6837
OH
1 Hg(OAc), MeOH H0 '
MeCH=CCOQH MeCH?HCOOH 56%
I
Me 2 NaBHg NaOH Ho0 Me
JCS Perkin I (1973) 109
te KMn0;  NaOH tle
BUCHCHpCHpCOOH ~ ———————>  BuCCHpCH2COOH 70%
H20 !
OH
JCS (1953) 2129 3580
FOOH
CEZ HoCMeo
0
OH
Me pCHCOOH
— { —=lactone, 81%)
LiN(Pr-i)p
THF
HO
JACS (1967) 89 2500
0 HO CHaCH=CHy HO_CHpCHoCOOH
Me Me Me Me Me Me

CHp=CHCH,MgBr
e ——————

1 BoHg
e
2 Cr03

Chem Comm (1968) 122
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7\
Co0Et crisd Y snc1,  COOEt
(CH)g (CHa)g
coc Cete o)
-
-
\
C7His
<rCOO 1 MesSO  NaH <,COCHZSOMe
e
Also via: Section
Hydroxyesters 327
Hydroxyamides 325
Carboxyesters 317

Section 314  Carboxylic Acid — Aldehyde

HETIC METHODS VOL 2 SECTION 314

1 NaBHg ¢0oH
— (CHp)g 29%
2 KOH LHoH
3 Ni !
(CHa)q
C7H15

JoC (1961) 26 5217
JCS (1960) 1502

1 BrCHpCOOMe (CHp) 3C00K
NaH Mepso  (CH2)11OH
2 Al-Hg Hp0 THF 46%
3 NaOH EtOH Hp0
4 Zn-Hg HC1 H20

Can J Chem (1968) 46 3767
Tetr Lett (1966) 5669

CO00000000000000000C00CO0O0C

Carboxyaldehydes, aldehydic acids

$H2Q0 Hy €O Cop(CO)g CHaCOOH
(’:Hz /O > (EHZ
CHoCO 130° 200 kg/cm CHoCHO

32%

Bull Chem Soc Jap (1871) 44 288



SECTION 314

CHCQ NapFe(C0)q THF
CH,CO -
CHp=cHe SO
BUCHCHO ~ ——e> BuECHZCHZCN
£t KOH Hp0 Lo
?OMe
1 CHp=CSMe
CH2(CO0Me)? >
NaH THF
2 HC104 Hp0 MeCN
CHp=CHCHO
CgH13CH(COOEt)py ——>
EtONa EtOH
0
HIOgz Ho0
——i

@W

Also via:

CARBOXYLIC ACID — ALDEHYDE

CHaCO0H
CHpCHO

247

81%

Tetr Lett (1973) 3535

NaOH ¢Ho
——>  BUCCH,CH,COOH
0 ]
2 Et
JACS (1944) 6_6_ 56
CHO CHO

)
CHaCH(COOMe)p ==  CHoCHRCOOH

Tetr Lett (1973) 4711 4715

CgHI13C(CO0EL)p -->  CghHy3CHCOOH

CHoCH2CHO CHpCH2CHO

JACS (1948) 70 3470
Org React (1959) 10 179

COOH
CHO 72%

Ber (1950) 83 390

Aldehydic esters (Section 336)
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Section 315  Carboxylic Acid — Amide
QQ0000CCCOC CCOO0CPO000C0

Carboxyamides

COQH
{ €0)20 PhCHO  PhCN CHNHCOPH
[ |
HpS0 Ph

Synthesis (1973) 40

NHAc I}lHAc
t
‘i::::;rBr 1 CH(COOEt), NaH DMF i::i:;r—CHCOOH
2 NapCO3 EtOH H20

JOC (1965) 30 1321
(1973) 38 457
Org React (1957) § 107

Also via: Aminoacids (Section 316)

Section 316 Carboxylic Acid — Amine

0000000000000 00000000000

a-Aminoacids, g-aminoacids and higher aminoacids

1 LiN(Pr-i), HMPA THF
PhCHCOOH —> PhCHCOOH
2 NHoOMe A

Chem Comm (1972) 623

Bro PCl3 NH3 EtOH
1-PrCHyCHoCO0H  ————>  §-PrCHyCHCOOR ~—————>=  i-PrCH,CHCOOH
ér H20 ﬁHZ

19%

55%

55%

~ 28%

Org Synth (1955) Coll Vol 3 523 848
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Ve 1 Brp Etp0 M NHy H0  \E
EtCHCH(COOH)2 — EtCH?HCOOH —_— EtCHgHCOOH 49%
2130 Br NHp
Org Synth (1955) Coll Vol 3 495 705
PhCONHCH,COOH Lo HI Py
PhCH) ————————> PhCHC | e PhCHZCHCOOH ~41%
NaQAc Acy0 N=CPh  Acj0 NH
2
Org Synth (1943) Coll Vol 2 489
Org React (1942) 1 210
Catalytic reduction of azlactones JOC (1972) 37 2916
CHoNMe
o, Lo CHCHCOOH
1 CONH 25
—_——— NHMe ~51%
HO 2 Na-Hg Ho0 HO
OMe 3 Ba(OH)2 Ho0 OMe
Org Synth (1955) Coll Vol 3 586
Org React (1942) 1 210
NaCN  (NHg)2CO3 Ba(0H)5
MeSCH2CHoCHO ——m———— MeSCHgCHgCHCO -———————> MeSCHZCHZCHCOOH
EtzN EtOH Hp0 ' ONH EtOH NH2
NHCD Ho0 ~83Y
JCS (1952) 3403
CHoNH

Q 1 éos’CS HOAC Q

NCH
SNCHRCHO  NCH2CHRCHCOOH 834
co 2 HI Pg Ho0 €0 NHo

JOC (1952) 17 1458
Org React (1942) 1210
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EO] [Oj on

N
1 R NaHSOz Hp0 N 1 HpS04 N

PRCHO “>  PRCHON  —————>  PHCHCOOH 76%

2 NaCN Hp0 2 HpS0g Ho0

JOC (1961) 26 4741

CHCT3  t-BuOK 1 KNHp  NH3
i-PrCH0  ——————> §-PrCHCCl3 ——————>  §-PrCHCODH
t-BuOH 3 2 HCT Hp0 Ao

JOC (1964) 29 1148

t-Bu0C? 1 t-BuGK
PhCHoCONHBU-t =~ ————> PhCHzcoyBu-t —_— PhEHCOOH 72%
t-BulK Cl t-BuOH NHBu-t
2 HC1 Hp0

JACS (1961) B3 4469

. 1 CHy=CHCOOMe NH3
Py - Phlly” €17 ——————=  PNCHzCHCOOK —> PhCH,CHCOOH
cu?* 1 NHp

2 HC1 HCOOH H»0
Proc Chem Soc (1962) 117

(E£0)5C0  NaH 1 HCY
PhCHpNHy ==+ PhCHNC ——————s PRCHCOOEt ———» PhCHCOOH 574
DMF e 2 NaOK

JOC (1973) 38 2094
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1 Bro 1 PhsP
PhCHoC1 ==  PhCHpCH(COOEt)y ——> PhCHZC(COOEt)z — PhCHgCHCOOH
2 NaN3 N3 2 HBr NH2

38%
Annalen {1955} 581 117
Z Naturforsch (1960) 15b 811

NHAc NHAc

CHpBr AcNHCH(COOEt) CHaC(CO0EL ), CHZCHCOOH
1 NaOH
NaOEt Me

-
-

-
-
.

CHoCHCOOH  JOC (1973) 38 457
§H (1959) 24 1397
Ve 2 Org React (1957) 9 107

JACS (1948) 70 3918
(1946) 68 450
J Biol Chem (1934) 106 595

cg,! e
@ SNC(COOEt)2
COOE ! CO COOH 1y
> t ~
CHC 2 HCl HOAc Ho0 CHpCHCOOH
1
NH2
Org Synth (1963) Coll Vol 4 55
COOEE 1 oty HpO
PrBr ~-» PrCHCOOK —— PrCHCOOH
2 HNO !
2 NH2
3 CClg (reflux)
4 HC) Hy0 J Prakt Chem (1930) 125 211
JoC (1956) 21 1182
e coEt GOoEE e
(CHz)3C1 CHaCN 0{CH)3CHCN 1 NpHg 0(CH2)3CHCOOH
cl — 2 NaNOp
¢ Hel Oy
3 4
4 HCY

Can J Chem (1952) 30 592
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NC NHz
Me0 CHZBr 1 MeCHCOOR NaH THF  MeO CHaCCO0H
> Me
Me0 2 HCT  Hy0 Me0
3 NaOH  Hp0

Chem Ind (1972) 687

1 NaCN  NHgCl Hp0 HC1  Hp0
Et,C0 > BN ———>  Et;CCO0H 39-43%

2 NH3 Ho0 N Ry

Org Synth (1955) Coll Vol 3 66 84 88

OC-=4HK NH
0 HN €O 2
COOH
(NHg)2C03 i KOH }
e treapr— R
NaQH
MeOH
HO Steroids (1965) 5 263
J Med Chem (1973) 16 823
1 MeONO Etp0 1 NaOC! dijoxane
BuCHoCOMe ————— BuECOMe ————————— Bu('ZHCOOH 45%
2 EtpS0q4 NaOH NOEL Ho0 NHy
Ha0 2 In HOAc
JOoC (1959) 24 1726
C|)H
1 MeoCCN  diisopinocampheylborane
i-PrCN > 1-PrCHCOOH
2 MeOH '
NH»
3 HC1  Hp0

Tetr Lett (1972) 3145
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Hp Pd-C
i-PrCOCOOH --> i-PrCCOOH  ———>  §-PrCHCOOH 87%
NiHph 120 Ny
J0C (1973) 38 822
NH,COOCH,Ph GooH My Pd
PhCH,COC00H ——————»  PhCHC(NHCOOCHPh)y ———>  PhCH,CHCOOH
E+OH NH 30
2 o
JOC (1941) 6 878
NHgBr  LiBH3CN
PRCOCOONa  ———————>  PCHCOOH 49%
MeQH NHy
JACS (1971) 93 2897
me
NH3  PhCHNHp-BH3
PhCH,COCOOH > PhCHpCHCOOH 66%
NHzBr  MeOH o
2
JoC (1972) 37 2347
CHp (COOH),  NHgOAC
PRCHO —>  PhCHCH,COOH 48%
ELOH i
2
JACS (1936) 58 299
J Prakt Chem (1965) 30 18
7\ CH2(COO0H), 7 \ ¥H2 Hy Ni $H2
wel Bovo ———>weldl Wiucupcom —— Me(cp)atucipcoom
3

Tetrahedron (1962) 18 21
Zh Obshch Khim (1963) 33 2697
(Chem Abs 60 512)
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NHpOH EtOH
PRCHSCHCOOH ~ —————> PhCHCH,COOH 34%

NHo
Org Synth (1955) Coll Vol 3 91

co
@C%)NCHZOH COOH  ¢g
3
Ts(CHp)qCH=CLTpy Ts(CH2)3CHCH2N: @--»Ts(Cszt‘?HCOOH
HpSO4 co CHaNHy

Ber (1973) 106 2513

00,
o co” co, Hp$04
(CH2)3C1  ———— ON(CH2)3CN 5 NHa(CHp)3COOH

co Hp0 47-62%

Org Synth (1943) Coll Vol 2 25

0 NH20H NOH HpS0yg COCH
- , ———
2 HpS0z Ho0 NH2

Org Synth (1943) Coll Vol 2 76

O N0H NOH 4 phsopct  pyr N o
——— ——
2 A

é__\
s [::]‘—‘-p 11 NaOH
2 Ny  KOH
4 HOAC Hp0 *

NHp (CHp)71C00K  48%

Ber (1967) 100 3039

Section
Also via: Aminoesters 351
Amidoesters 344
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Section 317  Carboxylic Acid — Ester

000000000 GO0000000000Q00

Carboxyesters
YR 1 Li(Pr-i)p THF /\ COOH
(CHp)11 CHCOOMe — oot (CH2)11 94%
2 €0z \/ COOMe
Tetr Lett (1971) 3001
g OO0
MepCCOOEt ~ ———>  MepCCOOEE 50%
THE Chem Ind (1966) 1457
C00Me Ba(OH), MeOH €0oMe
(CH2)gCOOMe — ~—— > (CH2) gCOOH 60-64%
Org Synth (1963) Coll Vol 4 635
MeCHCOOE KOH  EtOH MeCHCOOE ¢
(CHp)4CO0Et ~ ——— (CHp) 4COOH 59%
JACS (1948) Zg 3206 364
COOEt 440° COOEt
(CHp)gCO0Et T (CHy)aC00H 69%
2/8 (vapor phase) 2/8
JOC (1964) 22_1252
PhCHO  Ac0 PhCHOAC
PACH,COOH ~— ———— > PhCHCOOH 32%
EtsN

Synthesis (1972) 263
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BuCH,COOH

Also via:

Section 318

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 318

T1(0Ac)3
— Bu?HCOOH
BuCH»>C00
Tetr Lett (1970) 5285
Section
Diesters 357
Hydroxyacids 313

Carboxylic Acid — Ether, Egoxide
CO0C0C000000000000000CCTO COo0C

Alkoxyacids and epoxyacids

CHCl3  KOH
PRCHO ~ —————>  PhCHCOOH 49%
MeOH v JACS (1960) 82 4062
OMe Chim Ther (1967) 2 9
(Chem Abs 67 99319)
Synthesis (1971) 131
i-Pr i-pr
O 1 N2 toluene OCH,C00H
—_— 78-84%
2 CICHpCOONa
Me Me  Org Synth (1955) Coll Vol 3 544
(1943) Coll Vol 2 260
1 PrOH MeONa
CHp=CHCN ~ —————> PrOCH,CH,COOH 50%
2 HyS04  Ho0
JACS (1949) 71 3480
e 1 Hg(OAC), MeOH e
MeCH=CCOOH > MeCHCHCOOH 72%
2 NaBHg OMe

JCS Perkin 1 (1973) 109
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MeoCO  HpSOs t~BuMgC
PRCHCOOH ~——————> PhCHCO ~————>  PHCHCOOH 44%
]
OH 00 Etp0 OCHMe,
CMe2 JACS (1942) 64 1567

0.
MezSCHCOONa CHCOOH
~60%
MezSO

Joc (1870) 35 1600

Hyo02 NagW0g "
MeCH=CHCOOH ———e MeCHCHCOOH 50%
NaOH Hp0
JOC (1959) 24 54
JCS (1962) 1116

Also via: Section
Alkoxyesters 358
Epoxyesters 358

Section 319  (Carboxylic Acid — Halide
00000 000000000 <
Haloacids, Halogenoacids

C5H17COCT  CuClp LiCT
BuCH,COOH —> BuCHCOOH <84%
sulpholane é1

Chem Comm (1966) 544

1=PrCH,oCHoCOOH —— 1-PPCH29HCOOH 63-66%

Br

Org Synth (1955} Coll Vol 3 523 848
(1943) Coll Vol 2 74
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¢

COOH 1y PCl3 COOH
—— 93%

JACS (1969) 81 7090

NBS HBr
C1CHoCHoCOCT  ———— (CICHpCHCOCT  --»  CTCHZCHCOOH <70%
HOAc ér ér
Tetr Lett (1970) 3431
S0C1y  hv
CqgH21CHLCOCT —— C]OHZ](IZHCOCT - C10H21('IHCOOH ~ 90%

a a1
JOC (1973) 38 3919

(1-Pr)oNCT hy
MeCHp(CHy)gC00H  ————————>  MeCH(CHp)3CO0H

1

JACS (1971) 93 438
Rec Trav Chim (1964) 83 891

1 BFZ Et20
1'-PrCH(COOH)2 R Em e i-Pr(EHCOOH
2 125-130°
Br

Org Synth (1943) Coll Vol 2 93
chloroacids JCS (1950) 2900

KOH oleic acid
PhCHO --» Ph(':HCC'l3 ~———————> PhCHCOCH 50%

1
OH Ha0 Cl

Synthesis (1971) 131



SECTION 319 CARBOXYLIC ACID — HALIDE 259

CH,OH C1CH=CCT, CH2$HCO0H
> cl 82%
HpS04
NO; NOo

Ber (1970) 103 3850

+ -
NH N2 C1 1 cHp=CHCOOMe CH2GHCOOH
> T (1 51y
Cu2+

2 HC1 HCOOH
Ho0
Proc Chem Soc (1962} 117
Bromoacids Org Synth (1971) 511

NaQAc Nal HNO3
C5H11CHCHoBY  ——————>  CgH771CHCHR0AC ——  (gHy1CHCOOH ~55%
! DMF . HOAc L
F F F
Org Synth (1966) 46 37
0
/ N\
CHC13 CHp-CHo
Me,CO —_— > MEQ?COOCH2CH2C] —— MEZGCOOH <24%
MegN Br cl Cl
Ber (1968) 101 1299
1 NOCT HC1 Etp0
CgHy71CH=CHy C5H]](l:HCO0H
2 HC1 Ho0 a
Zh Obshch Khim (1964) 34 1227
(Chem Abs 61 2967)
HI

Ag
MeCH=?COOH — Me?H?HCOOH
Me CHCT3 I Me JACS (1929) 51 2528
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Also via: Haloesters (Section 359)

Section 320 Carboxylic Acid — Ketone

00000CCO0COC00000C0Q000000

a-Ketoacids . . . . . o L L e e e e e e e e page 260-262
B-Ketoacids . . . . . . . Lo e e e e e e e 262-263
Y-Ketoacids . . v . v i L e e e e e e e e e e e e e 263-265
§-Ketoacids . . . . . . .. o o o e e e e e e e 265-267
Higher ketoacids . . . . . . . . .. . . . .. ..., 267-268

CuCN HC1  Ho0
PhCOC1  ———>» PhCOCN ~—————>  PhCOCOOH ~45%

Org Synth (1955) Coll Vol 3 114
Can J Chem (1971) 49 919

ﬁHAC
CHCOOH A0 1 Hy0 MepCO

PhCH0 ——————> PhCH=C-C0 ~——————  PhCHoCOCOOH ~65%
NaOAc N 2 HCT Hpo

Org Synth (1943) Coll Vol 2 519 1
Org React (1942) 1 210

1 HpSOs  t-BuCH
(PhCHp)pCHCHO =~ (PhCHp)aCHCHCN ——————————>  (PhCHp)pCHCOCOOH 7%

OH 2 Cr03 HOAc
Synthesis (1971) 538
CH3COCOOH KBHg KHCO3
PrCH0 —————> PrCH=CHCOCOOH —————>  PrCH2CH,COCOOH
EtoNH  EtOH H20
Bull Soc Chim Fr (1966) 1435
1 Hp0p NagWOg Hy0
CgHyCHO == C5H”CH=C(C00Et)2 > CgHy7CHLCOC00H
2 KOH EtOH
3 180-200°

JOC (1964) 25 2080
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1 MepSO  t-BuOK O Cu(0Ac) Hy0
PRCOOE > PhCOCHSMe ——— >  PRCOCOOK  64-73%
2 HCl Hp0 MepSO CHCT3

JACS (1966) 88 5498

(COOEt), EtONa H2S04
EtCHzCO0Et ~———————> EtCHCOOEt ——>  EtCH2COCOOH

Et20 cocooet M2l
Annalen (1943) 555 41
NC
1 t-BuCHoCMes Et20
EtCHBr --+ EtCHLI »  EtCHCOCOOH 80%
v y 2 €02 y
Me Me Me
3 (COOH)2 Hp0  ypcq (1969) 91 7778
(1970) 92 6675
QOOEt
CONEt NaOH
EtBr --» EtMgBr ——> EtCOCONEt, —>  EtCOCOOH ~55%

Compt Rend (1927) 184 825

RO COCH3  KkMnOy  NaOH RO COCOOH
——————
MeO H0 MeO

Monatsh (1952) 83 883

N 1 Ho0p NagHOg
MepCO --+ MepC=CCOOEt ————— >  MesCHCOCOOH
Hp0 EtOH

2 KOH EtOH
3 HCT  Ho0
JOoC (1963) 28 3088
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Bro CHC13
Ph?HCOOH —_———p PhCOCOQH 90%

OMe Ber (1967) 100 3777

1 (CF3C0)0
i-PrCHpCHCOOR ~ ——————>  §-PrCHpCOCO0H

NH 2 NaOH Hp0
2 Annalen (1962) 658 128
1 LiN(Pr-1)p THF
MepCHCOOH MepCCOOH
2 t-BuCOOMe £-BuCD
3 Me3SiCl
4 MeCOH

JACS (1971) 93 6321

OO 1 PhaCK  Et0 J/v\[o -
—_— o
2 €0

=B 2 B0 COOH

Coll Czech (1961) 26 847

Cop PhOK
PhCOCH3 ~ ————>  PRCOCHoCOOH 60%

DMF Chem Comm (1966) 618
JOC (1973) 38 4086

(MeOC00),Mg  DMF

PRCOCH, PhCOCH,CO0H 68%

JACS (1959) 81 2598
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1Li NH3 Eto0
0 2 C02 Eto0
COOH

JACS (1965) 87 275
JOC (1968) 33 712

NaC (COOCHPh) 2
CHaC00CH,Ph 1 Hp Pd-C
CyoH2100C1 ———— C]OH21C0C(COOCH2Ph)2 ————-—-> CyoH21COCH2CH, COOH
CHCO0CHzPh 2 66%
JCS (1950) 325
1 50CTo C2CH2IN a0k
CsH11C00H ~——r———— CanC N ——>  C5H171COCHCH2CO0H
2 1-PreHCOOH -y
NH2 N/
3 Ac20 co
4 CHp=CHCN Et3N Angew (1971) 83 727
(Internat Ed 10 655)
1 CHpNz  Et20 NaCH Hp0
gEtcoCl ——————>» Et(C=CH ——————>  EtCOCH2CHoCOOH 29%
2 CHy=CO v
N/ 2
Co
Annalen (1964) §Z§ 113
CHCOCT 1 Et3AlaCla
————— > EtCOCH,CH,COOH 90%
CHCOCT 2 HyS0s Fgd 2

Angew (1965) 77 810
(Internat Ed 4 785)
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CH2CQ COCH2CH2COOH

 ¢°50

QO == QO
D E e ]

_ PhKO _

Org Synth (1955) Coll Vol 3 6
(1943) Coll Vol 2 81
(1932) Coll Vol 1 517

CHoCOOEt
1
CHoCODEt 1 NaOH Hp0
CgH13CHO ——> CGH]3CH=E(;COOE1: ———————» (gH13C0CH2CH2CO0H
t-BuOK CHoCOOEE 2 Brp (CClg <66%
3 NaOH Hx0

JOC (1966) 31 616
Org Synth (1963) Coll Vol 4 430

HC=CH Ni(C0)gq CO
PhI PhCOCH7CH,CO0H
HC1 Hp0 30 atmos

Tetr Lett (1964) 2777

0 0 0
1 Pyrrolidine cooMe  yoy
———— —_—
2 MeOOCCZCCOOMe COOMe  MeOH COOH
3 Hydrolysis
4 Hz Pt HOAc JOC (1971) 36 955

(1963) 28 1459

1 BrCHpCOOLT LiNHp NH3
PhCOCH3 > PhCOCHpCHCOOH 61%
2 BrCHoCOOH  Et20

Chem Ind (1959) 255
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CHO

265

COCH3 éOOH COCH=CHCOOH COCH2CH2COCH
——
Br base By Zn HOAc Hz0 By

JOC (1973) 38 4044
1

(1958) 23 1832

ME\CEO 1 BrCHpCH=CHp NaM Mego
Me  MeOCHaCHaOMe CH2CO0H

2 RuOz NalOy t-BuOH Hy0 Me

Tetr Lett (1972) 1853

HCHO  MepNH-HC1 1 Mel
PhCO(IZHz —_— PhCO(EHCHzNMez —— PhCO(':HCHzCOOH
ph  Ac20 Ph 2 KCN Ph
3 HC1 H0

JOC (1973) 38 4044

T KON EtOH Hg0
t-BuCOCH=CMey >  t-BuCOCH2CMe,
2 KOH Co0H

Annalen (1971) 781 168
JOC (1963) 28 1459

1 NaOH Hp0
PhCOCHoCHpCHCHpCHy — ——————>  PhCOCHZCHCOCH2CHCO0H
6__60 2 Cr03 Pyr
JACS (1963) 85 2937
0
Do o
gy 0 Medk Bu Ba(OH)z Hp0
—_ Rl A
o O UCH2C0(CHZ) 3COOH

Ber (1952) 85 61
JCS (1957) 2202

68%

8-12%

>45%

23%

Newer Meth Prep Org Chem (1963) 2 51
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chyc0

0 &:::p 1 CH0  PhCI 0
N 81%
2 Hydrolysis CH2CHoCOOH

Acta Chem Scand (1964) 18 2201

1 CHp=CHCN  KOH

PhCOCHzPr-i —_— PhCOCHPr-1
MeOH dioxane (I:HZCH2COOH
2 KOH  Ho0

JCS (1948) 1741
Org React {1959) 10 179

1 CH2 COOCH2Ph)2 Ph 1 Hp Ph
—
Bk toBu0n CH(COOCH,Ph)p  Pd-C CHpCOOH

2 170-
180°

Org React (1959) 10 178

H202 NaOH e COOH

0
Me

JOC (1970) 35 1275

0
Hp0p PhCN NaHCO
22 3 CO{CHy)3COOH 30%
MeOH Ho0

Bull Soc Chim Fr (1969) 2871




SECTION 320

OH
Ph

[::::IOH
Me

CARBOXYLIC ACID — KETONE 267

(g7

KMnOz NalOg \\\‘\

_— 79-88%
kpCO3 t-BuoH  HOOC

Can J Chem (1961) 38 599
03 Can J Chem (1962) 40 2153
Ru,, NalOg JOC (1969) 34 112

COOH

CrQ
3 COPh , 814
HOAc

JACS (1948) 70 3352

CrO3 HpS0s
3 "2 COOH 46-55%
Ho0 COMe

Org Synth (1963) Coll Vol 4 19

0p t-BulK COOH
e et P
HMPA  t-BuOH COMe

Bull Soc Chim Fr (1967) 3742

KMnOg dicyclohexyl-18-crown-6
00H 9
> 90%
CeHs

JACS (1972) 94 4024
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BU 105 HoAc COBu
i Misaic 63
2Zn Ety0 Hp0 CO0H

3 HCOOH Hz05 H20
Can J Chem (1955) 33 1720

1 Mg Ety0 BUO Naon H,0
BuBr —— o T BuCO(CH2)4CO0H

2 Qﬂ)

CN Bull Soc Chim Fr (1965) 3041
0
0 PrCO NaDH Hp0
(Prco),0 ——f—» ——— > PrC0(CHy)5CO0H
BF3

JACS (1953) 75 5030

@
CH=C

1 (CHz)]o Et3N
CrgHz1CHaL0C ; > Cy0H21CH2C0(CH)17CO0H 71%
Acid

3 NaOH EtOH

Ber (1967) 100 4010 4017

(IIN 1 C7H]5@
(CHs)5C0CT _— C7H15(CH2)4C0(CHo ) 5CO0H
2’ SnCly  CgHg 2’5
2 KOH

3 Ni EtOH JCS (1960) 1502

Also via: Section
Ketoesters 360
Ketoamides 347
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Section 321  Carboxylic Acid — Nitrile

CO0C0000CCO0COOVO0000000Q0000

Cyanoacids
(I:OOH (NHp)2€0 gOOH
(CHp)7CO0K —— (CH2}7CN <49%
160-360°

JACS (1951) 73 343

Me M
KCN 280° Me
0 N

Bull Soc Chim Fr (1954) 88
Org Synth (1955) Coll Vol 3 174

COOH
BuONO HCT \ NOH TsC] NaOH o

Et20 EtOH  Ho0 20

JOC (1941) 6 105
Tetr Lett (1968) 1127

/\ w0 HCONH, /—\ ¢-0 0y hv COOH

i
(CHZ)HJ CHOH ——— (CHZ)'IO C-N> —_ (CHZ)]O ~ 80%
\_/ acid N/ methylene blue N

JACS (1968) 90 2440

0 HO O—N

CHOH COOH
NH20H HC1 MeONa ;T [-—CN

EtOH HZO MeOH

HO
Ber (1961) 94 2897
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Also via: Cyanoesters {Section 361)

Section 322 Carboxylic Acid — Qlefin
COCCO000000CQCRO00000D000000

aB-0lefinic acids . . . . . . . . . oo oo oo page 270-274
gy-Olefinic acids . . . . . « v« « v v i v e e e e e e e e 274-275
Y¥§-0lefinic acids .« . « .« « . . oo e s e e e e e e 275

Other olefinic acids . . . . . . & ¢ v« « « v v v e e e 275-276

Review: Recent Developments in the Synthesis of Fatty Acids
Chem Rev (1957) 57 191

Ni(CO}q HOAc
CgHy3C=CH —— CgHy 3C=CHy
cyclohexane éOOH
Chim Ind (Milan) (1964) 46 1063
Bull Chem Soc Jap (1968) 41 390
Annalen (1953) 5821
JCS (1951) 48

1 (i-Bu)pAlH heptane

BuCECH ' > BuCH=CHCOOH 78%
2 Meli Et20 trans
3 C0p JACS (1967) 89 2754

J Organometallic Chem (1968) 11 P7

Br

COOH  PCl3 Bro COOH  KOH MeOH COOH
—_— e 58%

J Med Chem (1970) 13 317

1 {-Pr)oNLi HMPA  THF
CgH19CH2CH2COONa > CgHy gCH=CHCOOH ~30%
2 DD CgHg

Chem Comm (1973) 94
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1 50C1p 1 Brp CClg
C1gH33CH2C00H  ———> .CygH33CH2C0CHNy —————> (1gH33CH=CHCOOH
2 CHaNp 2 KOH 359

Chem Phys Lipids (1968) 2 213

1 (i-Pr)pNLi HMPA THF
C7H 5CH2CO0H —>  CyH15CCO0H 90%
2 HCHO &y

JOC (1972) 37 1256

(MeCH2CO) 20
PhCHO ————"—>  PhCH=CCOOH 60-70%
EtCOONa e

Org React (1942) 1 210

CHO chp(cooH), pyr CH=CHCOOH
—— 87-98%
OMe piperidine OMe
Otte OMe

Org Synth (1963) Coll Vol 4 327
(1955) Coll Vol 3 425
Org React (1542) 1 210

1 CHo(COOEt)2 ZnClp Acp0
t-BuCHO > t-BuCH=CHCOCH
2 Hydrolysis

3L J0C (1965) 30 917
JACS (1938) 60 2901

N-CMes
no
MECHzc\ /CHZ
CHO 4 0 CH=9CO0H

—_— Me 90%
NaHsG3 toluene

NO, 2 HC1  Hy0 N0,

JOC (1962) 27 4418
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CH2Br 1 CH (CO0E), CHZCHCOOH CH=CHCOOH
Br
C1 base NaOH

2 Hydrolysis

3 Bry H20
4 160-170° Ber (1833) gg 1464
coct CHa
1 COOEt AICT COCOOH 4 MeMgI Ccoo
QLI ey A
2 NaOH 2 sto4
dioxane

J Med Chem (1972) 15 1029

KHCO3 Hp0
1-PrCHoCOCH3  --> - Pr‘CHCOCHgBr ——————»  {=PrCH=CHCOOH
Br Acta Chem Scand (1965) 19 3

38
(1963) 17 2766
Chem Comm (1968) 306

CHp=C0 Hp0 EtOH
PhC}:O ———— Ph(’:=CHCOC'| ———p Ph(;.:=CHCO0H 47%
Me BC13 Me Me

Ber (1970) 103 2003

CHp(COOEt), TiCly a
ProCO —»  ProC=C(CO0Et)p =---> PrC=CHCOOH <42%
CClq Pyr THF

Tetrahedron (1973) 29 635

0 N0 CHy(COOH) 2 CHCOOH
- et <60%

JOC (1973) 38 399
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0 oN COOH
OH
KCN  HOAc 1 POC13 Pyr
r——rn o
EOH 2 KoM
MeCHR MeCHR diethylene glycol —\ fug

Tetrahedron (1968) 24 3127
JoC (1872) 37 2201

CClyg 1 EtOK

HOCHpCHoCH=CHp ————— HOCHgCHgCHCHZCC13 ————————> HOCH,CHoCH=CHCOOH
dibenzoyl C] 2 Hydrolysis
peroxide

Coll Czech (1966) 31 3765

NoHg 02
PhCZCCOOH ———5  PhCH=CHCOOH

Tetr Lett (1961) 353

Catalytic and chemical reduction of acetylenic acids
Chem Rev (1957) 57 191

MeoCuli Et20
PhC=CCOOH —_ Ph§=CHCO0H 93%

Me
JACS (1969) 91 6186

NoHg 1 Clp CHoClo
MeCO('IHCOOEt —— Meﬁ-(llHPh — MeCH=(|§COOH 31%
Ph N\,CO 2 NaOH Hy0 Ph
NH

JACS (1958) 80 601
JOC (1969) 34 1717
(1966) ﬂ 2867
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1 Li MeOCHpCHoOMe
CHBr: . >=CHCO0H 60%
2 €02

Angew (1965) 77 173
(Internat Ed 4 156)
Acta Chem Scand (1959) 13 610

KOC1 dioxane

MeoC=CHCOMe _— Me4C=CHCOOH 49-53%
Hs0
2 Org Synth (1955) Coll Vol 3 302

HOAc di-t-butyl peroxide
BuC=CH > BuCH=CHCH»COOH 24%

Can J Chem (1966) 44 2241

HC(COOEt); di-t- 1 NaQH

CgHy 3C=CH » CgHy3CH=CHC(COOEt)3 —— CgHy3CH=CHCH,COOH
butyl peroxide EtOH
2 160°

Synthesis (1969) 76

?HzCOONa

1 CHpCOONa  Acp0
PhCHO »  PhCH=CHCHpCOOH
2 A

Org React (1942) 1 210

+
0 C1” Ph3PCHpCH2COOH CHCHoCOOH 66%
NaH MepSO THF JACS (1964) 86 1884
JOC (1962) 27 3404
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hv hexane
C7Hq5CH2CH=CHCOOK —— C7H15CH=CHCH2COO0H 95%

JOC (1968) 33 1671

EtCH(COOEL) CHCHC(COOEE) CHCHCHCOOK
- Et e Et
CHp=CHPPh3 Br <144

NaH Etp0 DMF

L

JOC (1966) 31 467

ve  CHpCOOEt Me
‘ 1 CHyCOOEt t-BuOK
> 70%
0 2 Ba(OH)2 CHpCHoCOOH
3 (COOH), HCY Pyr
H20 JACS (1949) 71 1384

Org React (1951) 61

1 CHp(COOEt)z Mn(0Ac)3
BuCHpCH=CHyp > BuCH=CHCH,CH,COOH
Cu(DAc)p HOAC

2 Hydrolysis

Chem Comm (1973) 694
Synthesis (1970) 99

Br
|
MezCCO? Zn  toluene MeZQCOOH
————tee oo
Chp=CHCHy CHpCH=CH, 100
Chem Comm (1973) 117
oH OH
- +
CHO X PhgPCH,(CHp) 3C00H CH=CH(CHy ) 3CO0H
HO CH=CHCHCgHy, et MegS0 HO CH=CHCHC5H1 1
]
OH OH

Tetr Lett (1970) 311
JACS (1971) 93 1490
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Tetr Lett (1963) 1659
Angew (1965) 77 229
(Internat Ed 4 216)

0
U 1 PreigShia S02CH2PT 1 NaK  rgHg
—— PrCH=CH(CH,)4COOH
2 Peracid 2 Brp

3 KOH M0 ~32%
Bull Soc¢ Chiw Fr (1964) 723
Section
Also via: Otefinic esters 362
0lefinic nitriles 376
Olefinic amides 349
Hydroxy acids 313
Acetylenic acids 301
Section 323  Alcohol — Alcohol
CO00O00O00COO0000C
-2 T I~ page 276-281
I E 1 I 281-282
T,4-Di0Ts &« . & v e e e e e e e e e e e e e e e e e e e 283
Other diols v v v v v v i e e e e e e e e e e e e e e e e 283-284
1 CHaNy  Et20 A1(0Pr-i)3
CroH21C0C1  ———————> CqqHz1COCHR0Ac —————> C1qHp1CHCHZO0H 85%
2 HOAc i~PrOH OH

Org React (1954) 8 218 228

MeLi TiCls Me Me
PhCOOH & —0 — > o PhC CPh
MeOCHCHaOMe S o

Chem Comm (1970) 451
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Mg MesSiCl
PhCHO ~ —————>  PhCH-CHPh > 90%
HMPA o o
Tetr Lett (1972) 75
¥e S0 THCT MepSO Hp0
PRCOOEt ——>  PhCOCH,SOMe > PhCHCHOH 75%
t-BuOK 2 NaBH; NaOH o
EtOH Hy0
JACS (1966) ﬁ 5498
coove 0 Hclo, T GO0
CHeC (CHy )CH=C (CHp)CHCMep —————> CH=C(CHz) 2CH=C(Clz)CH-Che 78%
1
Me Me H20 Me Me  OH OH

JACS (1972) 94 5379

HIOz JACS (1949) 71 3938
2,4,6-Trinitrobenzenesulfonic acid, MesSO Tetr Lett (1871) 411

Ph CC13C00H CgHp .

o _— cis
KOH MepSO  H»0
_— trans

Al-Hg OH OH

0 "

CHoCT
Na
Mg, Mgl,
Bu3SnH hy
Electrolysis

Ph

OH
OH

Tetr Lett (1965) 3421
JACS (1973) 95 2361

Tetr Lett (1970) 4271

Bull Soc Chim Fr (1967) 2011
JACS (1942) 64 30

JCS C (1971) 1241

Synthesis (1971) 285
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o]
CHp=CHMgBr =
2 y CH=CH2 1 03 y HoOH
B0 T AN —— A
0 07L 0 2 NaBHy OH

JACS (1965) 87 654
Can J Chem (1967) 45 2921

0 0SiMe3 1 BoHg THF OH
- —— 70%
2 Hp0p NaOH OH

H20 trans

Tetr Lett (1972) 2845

0 0AC 1 LiBHg BFq+Eto0 OH
e 4_CTIERE <61%
2 Hz02 KOH MeOH OH

trans
JACS (1969) 91 2632
Chem Ind (1960) 720

R
H
o100 i 1 MeCOCOOH 0 ;
0 t- BuOK 2 NaBHg HO
-
1 0z t-BudK 2 NaBHg
Annalen (1972) 738 89
Review: Hydroxylation Methods Advances in Org Chem (1960) 1 103
Epoxidation and Hydroxylation of Ethylenic Compounds
with Organic Peracids Org React (1953) 7 378
103 Ets0
EtCH=CHEt —_— EtCH-CHEt 46%
2 i-PrMgBr Lo

OH OH
JOC (1963) 28 11589



SECTION 323

+
KMnOg

ALCOHOL — ALCOHOL

NaOH PhCHoNEt3 C1

279

OH

CHpClz  Ho0 (2 phases)

KMnOgz, MgSOg (neutral conditions)

OH 50%

Tetr Lett (1972) 4907
J Heterocyclic Chem (1972) 9 979

KoMnOg, NaOH JCS (1956) 2452

T Hp02 HCOOH Hp0
2 KOH MeOH

Me

o-Sulfoperbenzoic acid
Disuccinoyl peroxide, detergent

H202 Sels
—_——

t-BuOH Hp0

@

H202, HokOg
K202, Va0s

1 0s0g4 Pyr THF

0 2 HpS 0

0s04 (catalytic quantity), KC10g
0504 ( u i )’ H202

Q"”
OH

OH

OH

Me

Tetrahedron (1968) 24 5701
Org React (1953) 7 378

Tetr Lett (1971) 691
Synthesis (1973) 156

trans 40%
Helv (1953) 36 268
Joc (1957) 22 1682
JACS (1937) 59 2342

OH
OH

cis 43%

Tetrahedron (1971) 27 753
JOC (1960) 25 257

JACS (1968) 90 5336
JACS (1937) 59 2345
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OH
T_1_2__(SO_4.)__3 H_ZO_, ¢is + trans <674
OH
t-Bu t-Bu
Can J Chem (1971) 49 2586
Tetrahedron (1964) 20 1017
1 BzC]4 OH
> cis
2 Hp0z NaOH Hp0 OH
JACS (1967) 89 4217
Cgh17
1 1o KIO3 HOAc HO
i 70%
2 KDAc Ho
3 KOH MeOH CgHg
Tetr Lett (1973) 4485
OH
11, AgOAc g cis
—— OH 67%
2 KOH MeOH
0 JACS (1954) 76 5014

Iz, silver benzoate JCS C (1966) 1327
Org React (1957) 9 332

JoC (1942) 7 227 ~

Ip, silver trifluoroacetate
1{0COCF3)3

Chem Comm (1966) 202

Angew (1973) 85 175
(Internat Ed) 12 163



SECTION 323 ALCOHOL — ALCOHOL 281

OH 7 CCT3CHO Hg(0COCF3)2 oH
THF oH

2 NaBHg
3 7n HOAc Chem Comm (1972) 1196
0 7 LiMepCu Etp0 OH
— 59%
2 BpHg THF OH
3 Hx0p base Me
Tetr Lett (1972) 4031
0
1 BoHg THF O
276 > trans
2 Hp0p NaOH Hp0 OH
Me Me
Tetrahedron (1968) 24 5701
Baker's yeast
MeCOCHoOH ———reee Me(",HCH20H 49-58%
OH
Org Synth (1943) Coll Vol 2 545
+- 0. OH
0 MepSCHCOONa CHCOOH CHpCHOH
_—— 1 CH2N2
Me,SO —— 9
t-Bu €2 t-Bu £t50 £-BU 49%
2 LiATHy

Joc (1970) 35 1600
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GOOH HCHO Hps0g SO0 1 CHaNy coor
(CHp)4CH=CHy ——> (CH2)4§HCH2$H2 — (CH2)4?HCH2CH20H
HOAc 0-CHo0 2 H2504 MeQH OH <839
JCS (1956) 3074
1 BulLi
PhCHoCH=CH, —p Ph?HCHgCHZOH 65%
2 BpHg THF OH
3 Hp02 NaOH
JACS (1971) 93 6313
1 Hg(0Ac),
PhCH=CHCH,0H —_— PhCHCHoCHo0H
2 NaBHy 6H
Tetr Lett (1968) 5105
Chem Comm (1968) 1073
(1967) 1283
0 OH
CHPh 4 BoHg THF ?HPh

> 72%
OH
2 HoDp NaOH Hg0

JCS Perkin I (1973) 1707

///’—\\90 Ca NHj ///—‘\FHOH

(CHz)7 CH — (CHp)7 CHp 79%

20
\\\-—/FH’ THE N

JCS Perkin I (1972) 1509

COOM
© hikg CH,OH o
LY 82%

0 THE o

JACS (1968) 90 2927



SECTION 323

OH

Cr
Qo
-

i
MezCCH2$=CH2
Me

EH

ALCOHOL — ALCOHOL

MeMgBr
Et,0

LiATH; Ety0
3.

OH

OH

OH

1 BugB CHp=CHLi Et20

2 Hp0p NaOH H20

OEt

t
1 Li(CHp)30CHMe Et0

2 HC1 Hp0 EtOH

1 NaBH; BF3 diglyme

>

2 160°
3 Hy0p NaOH Hap0

o e
2 Ho catalyst

CHoOH
I

(CHa)y0
CH20H

JACS (1940) 62 1779

CH,OH

JACS (1952) 74 5908 4336

[:::::]jOH
CHoCHOH

Bu

Tetr Lett (1973) 4527

OH

O,(CHz):«;OH

JOC (1972} 37 1947

QHZOH
MeZCCHZ?HCHZOH
Me

JACS (1966) 88 1443

Tetr Lett (1971) 3587
JACS (1957) 79 3165

283

80%

77%

86%

85%
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Me
+
(|3H=CH2 1'-Pr(|:BH2 ?HgCHZOH
(?Hz)z 1 Me THF (9H2)2 ~90%
CH=CHo 2 Hy0p NaOH Hg0 CHoCHoOH
JACS (1972) 94 3567
(1962) 84 190
MEZFCHZOH Electrolysis Me??CHZOH
(CHa)z A —— (CHa)s 524
COOH NazC03  MeQH MepCCHOH
Bull Soc Chim Fr (1970) 183
Also via: Section
Hydroxyesters 327
Diesters 357

Section 324  Alcohol — Aldehyde

0000000000000 RO000R

a-Hydroxyaldehydes . . . . . . . . . . . .. .. ... ... page 284-286
B-Hydroxyaldehydes . . . . . . . . . . . ... ... e, 286
Other hydroxyaldehydes . . . . . . . . . . .. . . v v v .. 286-287
1 EtSC1 Et20 1 LiBH4
PhCOOH  --+ PhCOCHNy ———————> PhCOCH(SEt)y —————=  PhCHCHO
2 MeSNa 2 Brp HC1 g4
Ho0 HOAc

Ber (1958) 91 1043
(1957) 90 1230

1 MeSOCH2SMe
i~PrCHO —_— i-Prcl:HCHO
BuLi THF OH
2 Hydrolysis
Tetr Lett (1973) 4707



SECTION 324 ALCOHOL — ALDEHYDE 285

CHaNOy CHO
CHO CHOH CHOK
CHOH CH3NOp CHOK 1 NaOH Hp0 CHOH
CHOH —5 CHOH ~— ———————> CHOH
QHOH MeONa (EHOH 2 HpS04 Ho0 ('IHOH
CHoOH CHo0H CHoOH
JOC (1964) 29 1790
CH=CHy CHO
gHo CHp=CHMg]  GHOM 103 Etoac  CHOM
CHO —_— ?HOX —_— CHO
1
CHz0 THF CH0 2tz Pt0p CHo0
Can J Chem (1967) 45 2021
Me S0 1.50C1 CHaClp
PhCOOEt ———> PhCOCH2S0Me > Ph(EHCHO
NaH 2 MeSH CHoClo OH
3 NaBHg H,0
4 12 NaHC03 H20
JOC (1969) 34 3618
JACS (1966) 88 5498
1 Mg I\.«e
BuBr —_——— BuCCHO 15%
2 MeCOCH=NOH CI)H
3 (CO0H), Hp0
Annales de Chimie (1939) 11 453
0 N R
1 4
K P 62%
K ! 74 THF \I—{
OH
2 BFg Hg0 Ber (1972) 105 1978

Angew (19657 77 1134
(Internat Ed 4 1075)
Annalen (1972) 758 85
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Ph

o CHCToLi  THF , KoCO3 1-PrOH o
0 —_— CCHCT p s CCHO 524
OH Ho0 OH

JOC (1972) 37 1248
Ber (1973) 106 2620

HCHO  K»CO3
i-PrCHoCHO ————— i-Pr?HCHO 52%
Etp0 H20 CHOH
JACS (1948) 70 1694
Org React (1968) 16 1
L'cﬂs:>
A 1 51 THF
(EtO)ZCHCHCHZ (Et0)2CHCHCHRCHO
2 HgO BF3-Et,0 o
JOC (1971) 36 366
0 Br MeCHCH=CHa MeCHCHO
! OH OH
MeCHCH=CHy 1 0s0g Etp0
—_— —_————— 66%
Mg Ety0 2 NapS03
OH 3 Pb(0Ac)g
dioxane
Ber (1959) 92 1564
e e e
.0 1
€0 grouychyCh ] QCHZCHzcgoj CCHCHRCHO
0 OH - OH
Me Mg THF Me Me

Joc (1%969) 34 1122



SECTION 325 ALCOHOL — AMIDE 287
OH

0 H
: L10H2-<SCH THE CHoCHO
51%
2 Al-Hg Etp0 Hp0

3 HgCl,  MeCN

Tetr Lett (1972) 3929
JOC (1973) 38 36

PhCO02Bu-~t Zi“"“\
B ———————— -
0COPh CHO
( 0 ) CuCl  CgHg K 0 B‘ OH
Angew (1961) 73 65

Acta Chem Scand (1961) 15 249
Tetrahedron (1961) 13 241

L1A1H4 THF Me
oo (actol) 64%
Me” ™~0H

JACS (1953) 75 2413
{1-Bu)pAlH Helv (1963) 46 2799

Also via: Acetoxyaldehydes (Section 336)

Section 325 Alcchol — Amide

000000000Q0000QCO

a-Hydroxyamides . . . . . v . v L o0 v 0 e e e e e e e page 287-289
B-Hydroxyamides . . . . . . . . . . L . e e e e e e e 289
Other hydroxyamides . . . . . v . v v v v v v v v e e e e 289-290
H2S04
(PhCHp)pCHCKO  --» (PhCHz)gCHCHCN =~ (PhCH)2CHCHCONKBU~t 98%
oy t-BuOH OH

Compt Rend C (1971) 272 1157
HC1, HCOOH Annalen (1971) 749 198
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CHO o Ur

SECTION 325

CONHz

1 NaCN K2C03 MeOH Ho0 éHOH

2 Ho0p Ho0

Law }
o

MesCO  --o Mez(l:CN
OH

Me

CN
Me
——

HoS04

oy

(EtoNCO)oHg  BuLi

Mn02 CH2Clo
——

Ph(llO >
Me THF
L1 [MepNCON1 (C0)31
Ph,CO
THF
1 MeaCO HpS0z
Ph(':HCOOH _—
OH 2 NH3

— k f 48%

JACS (1971) 93 3812

Meg('ICONHg <53%
OH
Chem Comm (1966) 121
OH e
[:::::T-CONH
Me
Ber (1965} 98 936
Tetrahedron (1968) 24 3795
Annalen (1968) 715 47
QH
Ph(IZCONEtz 66%
Me
Angew (1967) 79 819
(Internat Ed 6 805)
PhZ('JCONMez <30%
OH JOC (1871) 36 2721
Ph(.)HCONHz 62%
OH

Org Synth (1955) Coll Vol 3 536



SECTION 325

ALCOHOL — AMIDE 289

Me
]
COCONMe2 MeMgB'r Ets0 CCONMe2
' of
————e OH 79%
MeoN Cetls MeoN
JOC (1959) 24 265
OH PhNHp  EtOH
PhCHO --» PhCHC=COEt ——m——> Ph(IZHCHgCONHPh <41%
OH
Rec Trav Chim (1956) 75 1377
LiCH2CONMe 2 THF
PhoCO —_— th?CHzCONMeg 90%
OH
Ber (1968) 101 3113
JOC (1968) 33 4275
Me OH

]
BrCHCONEt2 Zn-Cu

-y

toluene
0
,\ CH3CONMe,
EtCHCH, _—
NaNH,  NH3

PhNH, EtMgBr

—_—
G OHZ]Q 0 Etz0 CgHg

e

CHCONE
Me 30%

JACS (1948) 70 677
Organometallics in Chem Synth (1970) 1 57

Et?HCHgCHZCONMeg 44%

OH
Ber (1972) 105 1621

QONHPh

Rec Trav Chim (1965) 84 1177
Can J Chem (1969) 47 3671
Pharm Acta Helv (1945) 20 79

CioH21
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09
Co0H COCOEt ?ONH-4<::::>
(CHp)10  CTIC00Et EtgN  (CHp)ig NH2*<::> (CH2ho
B e

CHOH THF CHOH CHOH

CeH13 CgHi3 CeHi3
J Am 0il Chem Soc (1963) 40 101
(Chem Abs 59 2641)

Me Et Me Et
NaBH; MeOH
H

Section 326

s2-Aminoalcohols
Aminoalcohols

*

JOC (1968) 33 206

Alcohol — Amine

TTEETETTTTTETES
..................... page 290-293
....................... 293
....................... 294
....................... 294

1

1,3-
1,4~Aminoalcohols
1,5-Aminoalcohols

PhoNCHpSnBuz  Buli

PRCHO > PhyNCHoCHPh 83%
hexane .
OH
JACS (1971) 93 4027
1 NaHSOy Hp0 M Limm OH
ELCHCHO ————> ELCHCHCN ——>  EXCHCHCHoNH, 46%
be 2 NaCN e Etp0 e
Ber (1973) 106 1365
u LiATH,
PRCOCT =-->  PRCOCN ———>  PhCHCHoNHy 86%
Et20 OH

JACS (1952) 74 5514



SECTION 326 ALCOHOL — AMINE 29

NH3 H20 oA
t-Bu 0 _— t-Bu trans 944
NH2

Tetrahedron (1972) 28 3475
Helv (1961) 44 1164

Synth Comm (1973) 3 177
JACS (1965) 87 1353

Chem Ind (1973) 1111

?1'Me3
i 1 HCONMe Me3Si0Na
PhCHCH, > PhCHCHNHMe
2 A !
OH
3 HCT  Ho0
4 NaOH

Ber (1969) 102 14

Me Me
1 NaN3 NHgC1 EtOH OH

0 > NH2 47%
Me H20 Me

2 Hp Pt0; EtOH

J Med Chem (1973) 16 23
Ber (1963) 96 1411

1 Buli THF LiAlHg THF
PhBr ———————> PhCOCONMey; ——————> PhCHCHpNMep 77%
2 (CONMep), o

Synth Comm (1973} 3 325

0 e
X 0 CH,CO0E® 1 Ni  EtOH
e e
] NeH THF . 2 LiAlHg Ety0 N
0 0 /\4 3 NpHg-HOAC
74 NH COOEt 2h4 NH2CHCHo0H
3

CHO

Tetr Lett (1972) 5353
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1 PhoC=NCHpLi THF Ety0
PhoCO > PhyCCHaNHp
2 H20 6H

3 HC1 Hp0

Angew (1970) 82 138
(Internat Ed 9 163)

Ph

COCHoMe CCHzMe PhMgBr C Chibte
OH NH
Me Et20 Me 2

JOC (1943) 8 99

OH OH

0 CHsNO, EtoNH CHaNOz  H, Ni CHaNHp .
—_— —_— 39%
EtOH HOAC

JACS (1951) 73 2359
(1952) 74 2924
Org Synth (1963) Coll Vol 4 221

1 HCN piperidine CHoNH2
° - OH
2 Aco0  MeCOCT

3 LiAlHy Ety0

JOC (1964) 29 2914
Helv (1950) 33 1093
JACS (1952) 74 1861

Catalytic reduction of cyanchydrins Helv (1943) 26 288

Reduction of cyanohydrin ethers Compt Rend (1953) 237 1006
236 387
Tetr Lett (1971) 923
Chem Comm (1973) 55

()

1 Pyrrolidine TiClg CgHg OH

2 BoHg
3 Hp02 NaQH Hp0
Bull Soc Chim Fr (1871) 1649 3978



SECTION 326 ALCOHOL — AMINE
Cghry
Ip OCN i 1 MeOLi
—— ——
AgCNO I MeOH
2 190°
3 KOH

JOC (1967) 32 540

OH
]
CHCHRCO0EE ¢ 1y, \:r?H-§H2 1 Meps0s
— 0 N —~—m—m—
PhCH20 2 NaNOp b MeONa
HOAC 2 HCT  Ho0

JOC (1951) 16 84

COOMe | iatHy  Et,0 CHaOH
PRCHO --> PHCHSCCN  ———— o PhCHoCHCHoNHy

Ber (1950) 83 445

N\
0__JH-HCT Hy PtO;
MepCHCHD ———> MepCCHO ~ ———>  MepCCHoOH
HCHO by HOM oo
[:N:] [:jN:]
0 0
JACS (1951) 73 685
A 1 PhCHpNC BuLi THE O
Me CHCHMe > MeCHCHMe
pentane PRCHNHy
2 HCT Hp0

Angew (1973) 85 355
(Internat Ed 12 323)

293

@

?HCHENHMe
OH 49%
<66%
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@CHO C1(CHy)3NELp Mg CH(CHa) 3NEE
> OH
MeO Et20 Meo

JACS (1945) 67 1472

CH2=CHCHO EtONa Hp Pt02
EtCHpNOp ———————> EtCH{CHp)pCHO ————> EtCH(CH2)pCHROH 22%
EtOH ! EtOH !
NO2 NHa

JACS (1852) 74 1064

1 Mg Etp0
PrBr  ————>  HO(CHp)4CHNHPT 20%

0 :
0~ "NHPr

Bull Soc Chim Fr (1963) 2468

(1954) 575
Section 327  Alcohol — Ester
CEEEE) 000000
Q-HydroXyesters . . . . . . e v e e e e e e e e e e e page 294-295
B-Hydroxyesters . . . . « v o . o v 0w e e e e e e e e 295-297
Other hydroxyesters . . . « . & ¢ v o v v v v v v e e e e e 287
Monoesters of diols . . . . . « v . o o oo o0 o 298
1 MeoSO SnCly dioxane
CoH1oCO0EL  -=mmmm-m + CgHy9COCH({OMe)y ————————> (gH19CHCOOMe
base Hz0 OH
2 I, acid

JOC (1967) 32 3947

OH

COPh 1 ja NHy Ety0 CCOOEE
— 5 P ~70%
Me 2 {Et0),C0 Me

JOC (1965) 30 3804



SECTION 327 ALCOHOL —— ESTER 295

NaCN Nahso3 w1 pton M
Pr?O —e Pr(%CN —_— Pr(IICOOEt 74%
e a0 Me Me

JCS (1957) 3262

{ E PhMgBr Et20 OH
/ s \ cocooet ——m—> / \ (::COOEt
S

Ph

JACS (1951) 73 2216
Tetr Lett (1972) 301l

COOMe  cracoopH NaghPo, COOMe Licu(Bu-i), S00%e
CHfCOMe —————s CHC;000Me ——>  CHaCCOOMe
CHp  CHCI3 éﬁg Et20 OH " CHpBu-1

Tetr Lett (1973) 4561

Et

0 i
MeO CHO EtCHgé;;:x< BuLi  MeO CHCHCOOE
- OH
MeQ 2 H2S04 EtOH Me0

JACS (1970) 92 6644

e
BrCHCOOEt OH
BUCHCHO —_— BUCHCHCHCOOE ¢ 87%
£t Zn  CgHg £t Me

Org Synth (1963) Coll Vol 4 444
(1955) Coll Vol 3 408
JOC (1970) 35 3966
Org React (1942) 11
JCS C (1969} 2799
Organometallics in Chem Synth (1970) 157

Continuous flow system JOC (1974) 39 269



296 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 327

LiCHoCOOEt THF
PhCHO —_— th'JHCHz(IOOEt 80%

OH JACS (1970) 92 3222
(1973) 95 3050
JoC (1972) 37 2468

HCHO EtONa
PhCHoCOOEt ~ ——————>  PhCHCOOE® 55%
DMSO :
CH20H
Ber (1966) 99 2407
1 Ph3CNa COCEt
MepCHCOOEt ~ ~——>  MeCCHPh
2 PhCHO o
JACS (1939) 61 793
/0\ C0 Cop(CO)g
MeCHCH, ~ ———————>  MeCHCHoCOOMe 40%
MeOH 6H
JOC (1961) 26 2102
Bull Chem Soc Jap (1964) 37 672
?HZOH
CHaCOOMe  LiN(Pr-i), CHaOH
PrI > PrCHCOOMe 904
THF
Tetr Lett (1973) 2429
flﬂe
0 CHyC=CHp
0 1 BrigCSCOEt Etp0 ,diLCHzcoost
OH
o CeHe
0 2 HpSO4 THF

JACS (1954) 76 1715
Advances in Org Chem (1960) 2 117



SECTION 327 ALCOHOL — ESTER 297

Me
BrCHCOOBU-t e

PhyC0  —————>  PhpCCHCOOBu-t 81%
Mg Eto0 6H

JOC (1966) 31 983

-t §- OH
0 CH3C00Bu-t 1 PngClr CHpCOOBU-t ~75%
Ety0

Bull Soc Chim Fr (1966) 3243 131 125

EtoNMgBr, CH3C00Bu-t JACS (1952) 74 6254
Tetrahedron (1967) 23 4271

Ti(OPF-i)4 CHp=CO
(1-Pr)2CO (i-Pr)ZCCHZCOOPr—i 52%
Et0 6H

Synthesis (1972) 608

O W, ptop EtoH oH
-Bu L . tBu 87-95%
coopt (OF MaBHa) COOEt

Tetrahedron (1972) 28 3475
KBHy JCS (1963) 2743

EtOH HpS04 CO0EE
0 —_— ~53%

OH

JOC (1966) 31 485

H2505 MeOH CO0Me 704
OH a

Tetrahedron (1973) 29 1447
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ROCH2CH20H
C7Hy5CN ————— C7H715C00CH2CH20K 58%

(reflux)
JCS (1963) 2417
Tetr Lett (1972) 4643

/N
CHo-CHy  NaOH
BuCOOH ——— BuCOOCH-CH20H 58-63%
Ho0
JACS (1944) 66 1420
JOC (1961) 26 4563

Also via: Hydroxyacids (Section 313)

Section 328 Alcohol —— Ether, Epoxide

C00000CO00CO0CCQOORPOOOO000
1,2-Hydroxyethers, 1,3-hydroxyethers, other hydroxyethers and hydroxy-
epoxides

OH
[:::::]: MOk HpS0y trane o
OMe

JACS (1943) 65 2196

LiCHo0Me
Etp0 ———»  EtaCCHpOMe 75%
CHa(OMe )2 OH Tetr Lett (1964) 1503

EtOCHoMgCl Compt Rend C (1966) 262 848
(1967) 264 399

(g7
MeMgBr
——— 0 ——
. Lo CgHg Etp0  Me

OCHZCHa0H
JOC (1967) 32 1417



SECTION 328 ALCOHOL — ETHER, EPOXIDE 299

0 0 LiAlHy AICH 0CH,CH,OH
- 0] _.._4__.3_> 2¥"e 88%
Et20

JACS (1962) 84 2371
Hp02 Se0p OH
e —————————.
Ho0 MeOH O0Me
Bull Chem Soc Jap (1965) 38 958

OH OH
1 Hg(OAc)p i-ProH

OPr-i 52k

Me 2 NaBHq base Me

JOC (1970) 35 1041

_[:jﬁi:] LiATH, A1C15
CgH130H --> CgHy30 0 'E—t-o———————>- CeH130(CHp ) 50H <45%
2

Can J Chem (1967) 45 2547
JOC (1965) 30 2441

Resin-COCI 1 PhsCCl  Pyr
HO(CHp)1gOH ——————= Resin-COO(CHp)1g0H ———> HO(CHp)700CPh3
2 NHz H0
dioxane

Can J Chem (1973) 51 2452
(1972) 50 2892

H

0 t-BuOOH vanadyl acetyl acetonate H

- 0 84%
N [ CeHg =

JACS (1873) 95 6136
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Section 329  Alcohol — Halide

Q0000000000000 00T

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

SECTION 329

Fluorohydrins, chlorohydrins, bromohydrins and iodohydrins

Et3N-HF OH
0 — 40%
F
Bull Soc Chim Fr (1969) 3647
HF Can J Chem (1960) 38 1495
KHF2 J Med Chem (1572) 15 1092
Cgh7
HC1  CHCTg NS
e et e
0 oy
OH
JCS (1858) 1657
JOC (1961) 26 2403
HBr  Ha0 OH
0 _
Ph CHC13 Ph Br
Ph Ph
JOC (1968) 33 3385
JCS (1951) 7598
CgHr7
Nal NaOAc \\\\\
B ———
L EtCOOH HOAC 4
0~ OH |
JCS C (1971) 1466
HI JCS (1951) 2598
HOCT  Hp0 OH
_— 70-73%
€ Org Synth (1932) Coll Vol 1 158
NHoCONHC1 Org Synth (1963) Coll Vol 4 157
Cr0sClp JACS (1956) 78 3749

(1950) 72 4353



SECTION 329

ALCOHOL — HALIDE

301

OAc
0
< OH
NBA HC104 O
— | >90%
dioxane Hy0 3 ér
0 —
JACS (1953) 75 2273
(1957) 79 1130
NBS, Me,SO JACS (1968) 90 5498
KBr, Ho0p, enzyme Tetr Lett (1968) 4057
BrN3 Tetr Lett (1968) 3921
OH
Ch2 1 Hg(oAc), MeaC0 CHaBr
2 NaBr
3 Brp CClg
JOC (1968) 33 3953
1 1Ip Hp0
PrCH=CHj »  PrCHCHpI 85%
2 Hp0p MepCO H20 6H
Can J Chem (1964) 42 2710
K103, HpSOz JCS C (1970) 846
CH=CH2 ICHCH,0H
0 1 I, CF3C00Ag MeCN L:
- f
0 2 MeOH
0
7< Can J Chem (1972) 50 507
Org React (1957) 9 332
PhLi Ety0
PRCOCHpC1  —————>=  PhCCHyCI 78%
OH

JACS (1951) 73 4030
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O Lintmg Etp0
Ph —

Ph Br

SECTION 330

OH
Ph trans 93%
Ph Br

JOC (1968) 33 3385

NaBHg JCS (1958) 1657
Bull Chem Soc Jap (1962) 35 2044

LiBHg Helv (1953) 36 1241

Fluorohydrins JCS Perkin I (1973) 1462

(CHo) 1 NagQCl ( )
MeCHp(CHp)q0H — —m—— MeCH(CH» ) 20H ~n34%
2i-re’s 2 hy  CHC1=CHCI é] 2’3
Joc (1972) 37 3514
(i-Pr)oNCl, hv JACS (1971) 93 438
HCT  Ho0
HO(CH2)50H —_—— HO(CH2)5C1 45-50%
toluene

Section 330

Alcohol — Ketone

0C0O0CO00CO0O0ORD0O00

o-Hydroxyketones . . . . . .
B-Hydroxyketones . . . . . .
Y-Hydroxyketones . . . . . .
Other hydroxyketones . . . .

EtC=CEt
glyme H20

T1(NO3)3 HC104
e ey

Org Synth (1955) Coll Vol 3 446

page 302-307

................. 307-309

................. 310

................. 310-311

EtCOgHEt 70-90%
OH

JACS (1973) 95 1296
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CHaNp HpS04 Ha0
Z/ \Xcom B Z/ \XCOCHNZ Hoxane Z/ \&COCHZOH <74%
0 0 0

JACS (1948) 70 142
(1950) 72 slél

OH  Ag,C03-Celite 0
—————— 45%
OH CeHe OH

(A1so applicable to 1,3 and 1,4-diols)

Chem Comm (1969) 1102
Tetrahedron (1973) 29 2867

NCS, MepS Tetr Lett (1974) 287

Cet7

Ho 0
. >< Ph3C BF, f
HO CH2C1 2 HO

JCS Perkin I (1972) 542

OH
CHO  ken EtoH COCH
—_—— 52%
Me0 Hp0 MeQ OMe

Org React (1962) 4 269
i Org Synth (1941) Coll Vol 1 94

BugN CN  Tetr Lett (1971) 287

KCN PhCHMgC1
PRCHaCHO —>  PhCHpCHCN —————> PhCHCHCOCHZPh

OH OH

Helv (1945) 28 741
Bull Soc Chim Fr (1955) 784
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1 CHp=CHOEt t-Buli
PhCHO —> Ph?HCOMe 57%

MeoNCHoCHoNMe,  pentane OH
2 HC

Annalen (1972) 763 208
CHo=CHSEt JACS (1973) 95 2694

?HzOH
?O
FHO H?OH
HOCH 1 HOCHpCHoNOp base HOCH
HQOH > H?OH 23%
HCOH 2 HaS0g  H20 HCOH
1
CHOH CHo0H
JACS (1950) 72 3325
MeoSO 1 HC1 MepSO
PhCOOEt —— PhCOCH,SOMe > PhCOCH0H 60-65%
t~BulK 2 NaOSOCH20H
Cu(QAc)y EtOM
JACS (1966) 88 5498
Na xylene
Cy1H23C00Me  ——————  (y1H23C0CHC H23 80-90%

OH Org React (1962) 4 256 °
Org Synth (1963) Coll Vol 4 840

Review: The Acyloin Condensation as a Cyclization Method
Chem Rev (1964) 64 573

CO0Me 1 Na clsiMes xylene e
(CHz)g - (CHp)g | 53%
foome 2 HCl Hp0 THF & _cHon

Ber (1964) 97 1383

Can J Chem (1969) 47 3266
Synthesis (1971) 236
JACS (1953) 75 6231



SECTION 330 ALCOHOL — KETONE

BF3'Et20 MepSO [:::::}fo
0 —_— e
OH

JOC (1961) 26 1681

Compt Rend (1965) 261 1990

L1[BuCONi (C0)3] Et20 oH
PhCH,Br PhCHZCC0Bu

Bu
JOC (1970) 35 4183

1 Mg 9”
BuBr —_—_— Bu(I:COMe
2 MeC0?=NOH Me
Me
3 (COOH)7 Ho0 Annales de Chimie (1939) 11 453

1 Na ME@CN NH3 oH

I
Ph2CO > PhyCCO
2 HCT H0

Me
JOC (1965) 30 3804

CHo0H
0 co
1 LiC=COEt
2 EtSH hv jj::i::]
di-t-butyl peroxide
RO 3 HCT Hx0

4 LiATHy
5 HgClp HCI

Rec Trav Chim (1960) 79 1293
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OH OH

0 NaczcH CCH g0 HyS04 COMe
...... - - 65-67%
Ha0

Org Synth (1963) Coll Vol 4 13
Tetrahedron (1964) 20 1119

<:st1'
00Me 1 \og'Me THF COMe
K ) > _L/\ 62%
0 d 2 Hg0 BF3-Etp0 THF
>{) 0 Hgo 3°Etp } 4
2 Tetr Lett (1972) 3945

Annalen (1972) 758 89
JoC (1971) 36 2035

0 0

1 Bro D.vOH
2 NoHa Hp0 EtOH s

3 HpS04 MeOH Ho0

HO
Joc (1967) 32 3723
HCOOK  MeOH
PhCOCHoMe  --» PhCOEHMe ——— PhCO?HMe
Br OH
Amnalen (1936) 526 143
Org Synth (1943) Coll Vol 2 5
NaOH JCS (1954) 3257
PhCH2
02 t-BulK \
o Ho =
COMe t-Bu COMe

CONH2

JACS (1968) 90 2448
JOC (1968)33 3254



SECTION 330 ALCOHOL —— KETONE 307
(')Ac COM
COMe CMe €
0 OH
Ac20 ! 1 Monoperphthalic
— ——n
TsOH acid CHCl3
2 KOH MeOH
HO
JCS (1954) 747
Helv (1959) 42 2043
In DMF Hx0
t-BuCOCOBu-t ——p t-BuCO('JHBu-t 87%
OH
Annalen (1971) 745 164
(Et0)3P Can J Chem (1969) 47 3266
(?H 9H
0 PhyC—CPhy o
0 — 0 73%
0 decalin 0
Tetr Lett (1971) 3403
COMe
gy CHMe Et | on
HO
. N-Methyimorpholine-
> 30%
@‘ N-oxide-Hp0p 0s04
Pyr t-BuOH
MeO JCS C (1968) 2647
JOC (1960) 25 1968
0
Br.
S,
Me0 cho ! Me t-BuOK .
MeO CHZCOCHz(’ZHOH Ny
t-BuQH THF Me
v 2 NaOH EtOH MepCO
y 3hy Hy0 Otte

JACS (1971) 93 281
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r?e
C5H11CH=COBBuZ Gt
PHCHO  ———————>  PRCHCHCOMe 91%
OH
JACS (1973) 95 967
r:le
BUCH=COLi ZnClp Bu
PhCHO > PhCHCHCOMe

MeOCH,CH 0Me  Etp0 OH

JACS (1973) 95 3310

5 S OH
<: xMe CH2COMe
1 S L1 }
et

2 CdCO03 HoClo

CH

~

Eo Me2CO  Hp0
0 Chem Comm (1970) 741
0
11 MegCCHaBU-t 1 wedin,
BuBr ————————» BuC=N ———————>  BuCOCH2CHMe 90%
2 MeaCCHpBu-t |, 2 (COOH)p Ho0 N
CN

JACS (1970} 92 6675

Review: The Aldol Condensation Org React (1968) 16 1

1 PhNHo-EtMgBr

PhCOCHMe ~ ————————>  PRCOCHMe 83%
Cghg Et20 §-PrCHOH
2 §~PrCHO

Org React (1968) 16 1



SECTION 330

NaH PhCHoOCH2CH

ALCOHOL — KETONE

[::::[Me
0

dioxane

0 NaH HCOOEL
MeOCHZCHQOMe

1 PhSOCHoCOMe

PhoCO
NaH BuLi THF

2 Al-Hg

<:::::IC°°M6 AlH3 THF
—_—
0

AcO

309

Me

Me
CH20CHoPh Hp Pd CH20H
—
0 EtOH 0

JCS (1963) 4634
(1564) 4521

0 1 NaH THF 0
R e
t-50 CHOH 2 ATHy CHo0H
859
JOC (1971) 36 3070
PhaCCH2COMe ~91%

OH

Tetr Lett (1974) 107

CHo0H
0

JACS (1968) 90 2927

BugSnH  hv - OH
— 27%

CeHe

Helv (1967) 50 2259
Cr(0Ac)p Coll Czech (1961) 26 1207
Al-Hg JoC (1973) 38 3187
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rfle
CHaCHOS e
N 1 MepCN=C=CMe,  PhMgBr THF
CHa-CHy > PhCOCKe; 30%
2 (CO0H), Hg0 bipCH,0

JOC (1973) 38 2129

AN
Pyrro] idine NO CHp~CHMe CHaCHMe
_— OH ~60%
DMF 0

Tetrahedron (1969) 25 3157

1 BoHg THF
BuCH=CHp —  BuCH2CH2COCH2CH2CHMe 214
2 Me3S1C=CH BuLi 6H
0

/ N\
3 CHp-CHMe

4 Hy0, NaOH H
202 NaOH Hz0 Tetr Lett (1973) 2741

0 0
MeCHpOH hy it
—— . OH 40%
AcO JCS (1967) 2032
0 9Et 0
1 Li[(CHp)30CHMe]oCu Et0
2 CHC1CO0H  Hy0
(CHz)30H

JOC (1972) 37 1947



SECTION 331 ALCOHOL — NITRILE 3N

1 a-pron o
2 Ho02 base

CHp=CHCOMe HO(CHp) 5COMe

Chem Comm (1969) 1009

1 hy
EtCHp(CHz)130H --> EtCHp(CHp)130  —————> EtCO(CHp)730H
I 2 I HOAc .
Phco@ g0 303 MeOH (+ isomers)
4 MesS

JACS (1969) 91 3083
(1973) 95 3251

Also via: Acyloxyketones (Section 360)

Alcohol — Nitrile

000000000000 COCT00

Section 331

a-Hydroxynitriles (cyanohydrins) and B-hydroxynitriles

0 OH
<N
aftNe
r————————
CHC13 EtOH

MsO l::::'llllll

JCS C (1968) 2283

NaCN, NaHSQ3
HCN, Et3N
EtoAICN
Me2CCN

OH

Org Synth {1941} Coll Vol 1 336
JACS (1956) 78 4100

Tetr Lett (1966) 1913

JACS (1953) 75 650
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Et
BrCHCN  Zn THF Et

PrCHO  ——————————> = PrCHCHCN 662
OH

Compt Rend C (1969) 269 861
Organometalllcs in Chem Synth (1970) 1 57

CH3CN  Buli
PhCHO —_ PhCHCH2CN 83%
THF N

Ber (1968) 101 3113

OH

Lo HCN  Et3Al
0 A i 56%
' THF

JCS C (1970) 2365

CH3CN  NaNHy NH3
PhsCO > Ph2?CH2CN 93%

OR

JOC (1968) 33 3402
Ber (1968) 101 3113

Also via: Section
Cyanohydrin trimethylsilyl ethers 366
Cyanohydrin esters 361

Section 332  Alcohol — Qlefin
o080 Ce000000C000T

Allylic aleohols . . . . . v v v v v v v v v v o v o e page 313-316
Homoallylic alcohols v v v v v v v v v v v o v o e e e e e 316
Other olefinic alecohols . . .+ . . & v v v v v v v v v u v 317

Allylic and benzylic hydroxylation {C=C-CH — C=C-C-OH, etc.) is listed
in section 41 (Alcohols and Phenols from Hydrides)



SECTION 332 ALCOHOL — OLEFIN 313

1 {1-Bu)2ATH heptane

BuC=CH > BuCH=CHCHOH 73% (R=H)
2 Meli Et20 é 68% (R=Me)
3 RCHO trans
JACS (1967) 89 2754 5085
Tetr Lett (1971) 4571
1 PhgP=CHMe THF 3 HCHO NI
CgH13CHO : - = 73%
2 BuLi hexane CgH13 CHaOH
3 MeCHO Me e
—— /C:C\ 67%
H ?HOH
CGH] 3

JACS (1970) 92 226 6636
(1972) 94 4013
Tetr Lett (1570) 447

CH(CO0E)2 way Linthy t=Ctly
_— CHOH 62%
MeOCH, CHpOMe

Joc (1967) 32 113
Ber (1970) 103 3771

N 1 PhySep-NaBHy EtOH
EtCH2CHCHPr > EtCH=CHCHPr 98%
2 Hpp HyO o

JACS (1973) 95 2697
Tetr Lett (1973) 1979

0 OH

\ ]
CHEt LiNEt, CHEt

JOC (1971) 36 1365
(1969) 34 3583

LiNPry JOC (1972) 37 2060
BuLi JoC (1971) 36 3266
(1-Bu)2ATH Ber (1960) 93 2712
Li3P0s (180°) or t-BuOK Synthesis (1972) 194
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1 PhSOCH2CH=CMes (T-Pr)gNLT THF
CgHi 3l > CgH]3CH=CHCMe
2 (Me0)3P MeOH 6H
Tetr Lett (1973) 1385 1389

JOC (1973) 38 2245
Chem Comm (1872) 702

Et H

1 EtCECH N
i-BuBr --» §-BuCu-MgBrj > C=C 66%

2 BrCHpO0CHCHaCT 4 7 \CHZOH

3 Buli

Tetr Lett (1973) 2407

OH OH

0 NaC=CH NHg CZCH 4, Pd-$rcos Ch=CHz
—_— -_— ~ 75%
Me Me Me

JCS (1952) 1610 642
Org Synth (1955) Coll Vol 3 416
JACS (1954) 76 4482

CHp=CHMgBr  THF o
MeoC=CH{CHp)2C0Me  ——r—> Me2C=CH(CH2)2§CH=CH2 83%
Me

Advances in Org Chem (1960) 2 1

0 1 Ph3P=CHp THF CHCH20H
e — 37%
2 ELCHLI

Me

3 HCHO Synthesis (1972) 575

BuCH=CHAT (Bu-1),
Me2C0 > MepCCH=CHBU 42%
Et0 6H

Tetr Lett (1971) 4571



SECTION 332 ALCOHOL — OLEFIN 315

N::] 1 BHg THE i-Pr
2 Hp02 Dbase OH
3 Hp0p

4 A

Bull Soc Chim Fr (1971) 3978

me
i-PrCBH
1 Me THF H
> , ~65%
BrC=CCHCgH1, C=C
1 7/ N\
OTHP H CHC5H1 1
2 MeONa OH
3 Ag(NH3)oNO3  Ho0
4 HOAc Ho0 JACS (1972) 94 4013
A\
CHo=CHCHCHp  air
EtCH=CHp ==> (EtCHzCH2)3B Et(CH2)3CH=CHCH20H <73%
CgHe
JACS (1971) 83 2792
9H
(CH=CH> 1 :CBro (CH=C=CH> 1 HgS04 HCOOH CH=CHCH>
e e
(CH2)6 7 2 BuLi Etn0 (CHz)6 2 Ba(0H), Hp0 (CH2)6
Bull Soc Chim Fr (1964) 3273
1 LiAlH; MeONa
/21 S ™ CHo0H
3 MeoCuli Me
A CZCCHoOH 2
UGS e
2 I2 HoCH

3 MepCuli

JACS (1967) 89 4245
(1968) 30 5618
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l\:le hl4e
co C=CHp
OH <OH
CHplp Zn Etp0 :
——————ee
0 JOC (1971) 36 3515

lighy HoA EtOH
OH

JOC (1961) 26 3615
(1968) 33 3347

(T-Bu)zA]H CeHs

Chem Comm (1970) 213
ATH3 JOC (1969) 34 2206
EtpSiH, (Ph3P}3RhC1 Tetr Lett (1972) 5035

4 HoAc Bu G
1 BuLki THF /C=C\
C5H17C=CH 5 NaOH
2 Bugp K CHaCHEE
OH
3 CHy-CHEt
\g/ s
5 1, BupC=C
CHaGHEE
OH

Tetr Lett (1973) 2741

OH

0 CHoCH=CH
CHp=CHCH2Br Mg (One-step procedure)
Eto0

JOC (1973) 38 326
(1963) 28 3269

(CHp=CHCH2)9Cd Bull Soc Chim Fr (1969) 4038
m-Methallyinickel bromide JACS (1967) 89 2755

93%

66%

83%

75%

34%

95%



SECTION 333 ALDEHYDE — ALDEHYDE

Z/ 0 \5>CHO / 0 \ CH=CH(CH2)20H

JCS C (1968) 2448

1 Mg Et20 a1 Na Etp0
BuBr ——— > BUCH=CH(CH2) 30H

C1
2 :[T\] Bu™>0 trans
0

¢ J Med Chem (1967) 10 533
(1971) 14 236

0Et
0 1 Li(CHp)30CHMe (CH2) 30H
e s e e
2 S0C12 Pyr
3 HCT H20 EtOH JOC (1972) 37 1947
1 PhgP=CH(CH2)40L 1

ProC=CH(CHz ) 2CHO ProC=CH{CHp)2CH=CH{CH2)40H
THF

Tetrahedron (1571) 27 5979

Also via: Acetylenic alcohols (Section 302)

Section 333 Aldehyde — Aldehyde
0000000000000 OOO000
Dialdehydes
1 COClp  HCONMep

PhCHpCHCHO == PhCHoCHCH(OEE) > PhCHaCH(CHO),
2 NaOH H»0

317

52%

7%

~73%

~72%

Coll Czech (1958) 23 452

Synthesis (1973) 604
Tetr Lett (1973) 3979



318 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 333

OCH OCH
2 NaI0, L
el G Ped_ ~N
0 T0Me  Ho0 0 / OMe

CHO  CHO

JCS (1959) 2441
Advances in Carbohydrate Chem (1961) 16 105

HIO4 Ber (1956) 89 2224
Org React (1944) 2 341

Pb(OAc)s JACS (1949) 71 3310

HIO04 CHO
0 _— 82%
CHO

Tetr Lett (1973) 4599

103 EtOH ‘ CHO
‘ ® CHO 97%
2 In HOAc EtOH

H20 JACS (1957) 79 3165
NalOg, 0sOg JOC (1956) 21 478
Ru0z JACS (1958) 80 6682

Cr02(0C0CCT3)2 CHO ,
e, oHo 68%
CClg MepCO

Annalen (1962) 659 20

Electrolysis
Mezg(CHz)ZCOOH ———————— Megg(CH2)49Me2 30%
CHO NapCO3 MeOH CHO CHO

Bull Soc Chim Fr (1870) 183
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Section 334 Aldehyde — Amide
CCCOQOCOCCOCO oC

No examples

Section 335 Aldehyde — Amine
0000000000000 0COO0

Aminoaldehydes
6__\NH 1 Me
L MHHE yeno /TN
Me ,CHCHO > 0 NCHpCCHO 85%
e
JACS (1951) 73 685
(1948) 70 2592
Ber (1932) 65 378
Org React (1942) 1 303
Lk
+ 1 -
PhCHO ==+ PhCH=N PhCHCHO <46%
- 2 Chloramine-T !

N
: O

Tetr Lett (1972) 2991

1 EtNHp EtOH
MepC=CHp --» Meg(|ICH2N0 e MepCCHO
& 2 NaNO» HC1 Ho0 E£NH

Zh Obshch Khim (1960) 30 805
(Chem Abs 55 556)

MeoNH  Ho0
MEZQCHO _— Mez(l:CHO 32%

Br NMe2
JACS (1948) 70 2592
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Section 336 Aldehyde — Ester
PUO0OOOOCCO

Esters of hydroxyaldehydes and esters of carboxyaldehydes

Pb(0Ac)4 BF3
CsH11CHaCHO  ——————>  C5H{1CHCHO

CeHe OAc

SECTION 336

Bull Soc Chim Fr (1968) 4083

Synthesis (1973) 567

T1(0Ac)s JOC (1968) 33 3359

AgOAc DMF
RCHpCHO --» RCHCHD ~————»  RCHCHO
I OAc
Bull Soc Chim Fr (1968) 4083
HeONa 2 1 HOAc  Et0 OAc
MepCCHO ~ ——»  MepC-CHOMe ———————>  MepCCHO 10%
8 Et,0 2 EtgN
JACS (1957) 79 3448
LiATHy  t-BuOH
55%

PACHCOC] ~ ——————>  PhCHCHO
0AC diglyme 0Ac

Bull Soc Chim Fr (1968) 4083

1 NpCHCOOEt CuCl
MepCHCHO --»  MepC=CHN MeCCHO

2 HC1 EtOH Hp0 CHoCOOEL

Synth Comm (1973) 3 255
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0
] 7[:;A‘CH2COOEt t-BuOK THF

BuBr BuCHCHO 67%
2 HC1 Hx0 CooEt
3 NaBHg EtOH THF pH 5-6
4 (COOH), JOC (1973) 38 36
e 0 Hp (600 atmos) Me
CHy=CCO0Me MeCCOOMe 947%
Rhp03 BusP CgHe ([:HO
Brennst-Chem (1967) 48 46
(Chem Abs 66 85430)
§0Me
1 CHp=CSMe LiN(Pr-i)p THF
EtCH,CO0Me > EtgHCOOMe 90%
2 HC104 MeCN Hp0 CHpCHO
Tetr Lett (1973) 4711 4715
1 EtSCH,SOEt BuLi THF
MeCH=CHCOOMe Me?HCHZCOOMe

2 HC104 Lo

Tetr Lett (1973) 3271

/”—_“QO 1 HC(OEt)3 HpSO4 EtOH ///—_\\EOEt 103 Eto COOEt

]
(CHa)109 CH (CHz)10 CH  ————> (CH2)yp
N 2 2 TsoH N_ 2 H, CHO
Pd-BaC03

Annalen (1962) 656 97

(cg’;-"‘9o 1 Pb(OAC)y MeOH (?OOTE (9°°?e
2)6  CHOH - ('IHZ 6 B CHolg ~ 65%
N 2 MeOH  HpS04 CH(OMe) 2 CHO

JACS (1952) 74 5324

Also via: Carboxyaldehydes (Section 314)
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Section 337 A]deh%/de — Ether, Epoxide
Aryloxyaldehydes, alkoxyaldehydes and epoxyaldehydes
1 EtONa

PhOH ~ ———————  PhOCH,CHO
2 BrCHaCH(OEt),

3 H2504 H20 JCS (1937) 1057
PrOH NaOH
MeCH=CHCHO _ MeLIZHCHZCHO 45%
OPr

JCS (1952) 4083

L0 350° L0
i-PrCH —_——— 'i-PY‘CHZ 50%
N0 (vapor phase) CHo

JACS (1960) 82 64195

t-BuQOH
PhCH=CHCHO —— PhCHCHCHO 73%
MeOH v/
JOC (1960) 25 275

Hy0p JACS (1956) 78 3087

Section 338 Aldehyde — Halide

000000000000 0RO000

Haloaldehydes
EtoNCT v

t-BuC=CH —_—— t-BuCHCHO 60%
HoS04 H20 &]

JOC (1967) 32 3263
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Br
CHO  Bry CHCI3 CHO
—_— 80%
JCS (1949) 737
Brp, CaC03 JACS (1957) 79 456 3448
IBr Chem Comm (1968) 849
CuBro JOC (1965) 30 587
CuClp DMF
EtCHpCHO —m— Et?HCHO
Cl JOC (1965) 30 587
(1967) 32 4008
S02C1p JACS (1957) 79 3448
(1954) 76 2695
Me Me Me
CHCHO C=CHN ) BrCCHO
1 Bro
. —_—
2 Hp0
R JACS (1957) 79 1115
Aco0 1 Bry CCly
CsH17CHpCHO ——>  CgHy7CH=CH0AC ~——————>  CgH77CHCHO ~35%
KOAc 2 MeOH ér
3 HC1 Hp0

Iodoaldehydes

N-Bromophthalimide

Org Synth (1955) Coll Vol 3 127
JACS (1953) 75 3493

OMe

EtCHoCHO --» EtCH=CHOEt
MeOH

Bro; NaHCO3, H20

) Acid
> Et?HCHOEt ~~=» EtCHCHO
Br Br

Tetr Lett (1872) 4055
JACS (1955) 77 6365
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1 LiCHCl,  THF
Phpt0 —/————— Ph29CHO
2 Lic ¢
1 BpHg THF
MeCH=CHMe  ——————m> MeCHoCHCH,
2 CHp=CCHO M
1 e
Br

Section 339

Aldehyde — Ketone
CO00O0CCO000CDO00

Ketoaldehydes

NTHETIC METHODS VOL 2

Tetr Lett (1969) 2181
(1972) 4661
Annalen (1966) 691 33

?HCHO
Br
JACS (1968) 90 4165

O,com CHaNy COCHN 1 pey OCOCHO
—— e i YO
Eto0 2 Piperidine
3 Hg(OAc)2 HOAc
Hzo
Ber (1971) 104 2475
Helv (1943)728 2050
Rec Trav Chim (1971) 90 429
T EtSCT Ety0
PhCHCOCT  -->  PhCHaCOCHN; ~————————>  PhCH,COCHO
2 EtSNa
3 Bry HC1 HOAc
Ha0 Ber (1957) 90 1230
1 Phap
PhCHCHRCOCT  --»  PhCHpCHpCOCHN, ~—————=  PhCHyCH,COCHO
2 NaN0p HC1
Hp0 THF
Ber (1963) 96 2259

(1959) 92 1345

SECTION 339

74%

81%
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MeSO  t-BuOK 1 HC1 Hy0
PhCOOEt —————» PhCOCHZSOMe —————>  PhCOCHO 64-73%
t-BuOH 2 Cu(0Ac);
CHCT3

Org Synth (1968) 48 109
JOC (1967) 32 2786
JACS (1966) 88 5498

MeSOCH,SMe Hydrolysis
PrCOOEt ———v PrCOCHSOMe 3 PrCOCHO
BuLi THF SMe

Tetr Lett (1973) 4707

CHC1 2COC1 COCHC1 4 NapC03 COCHC
——— 85%

Tetr Lett (1971) 199

COCH3 Se0p dioxane COCHO
_ ~71%
PhO PhO

COCHC
.~ N \\r /
1 MeONa
2 HC1 HOAc
K0
J Med Chem (1964) 7 255

Org Synth (1943) Coll Vol 2 509
Org React (1949) 5 331

MepSO
PhCOCH3 --» PhCOCHpBr  ——  PhCOCHO <71%

JACS (1957) 79 6562

a-picoline-1-oxide Yakugaku Zasshi (1964) 84 287
(Chem Abs 61 638)
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1 Pyr
PhCOCH --> PhCOCH)Br ~ ———————»  PRCOCHO 87%
2 MezN@-NO
ELOH Hp0
3 NaOM

4 HoSOz Ho0 Ber (1936) 69 2006

CHaOH CHO
co co

0 . Air Cu(0Ac),
—5 943

MeOH

o H JOC (1963) 28 2001
Annalen (1973) 2078

1 HS(CHp)3SH HCI
BUCHO > BUCCHCHO  --»>  BuCOCH,CHO <47%

2 C1CHCH(OEt), Iy
3 HOAC THF  Hy0 U

Tetr Lett (1972) 3735

/ \ PhCOCY
MepCHCHO  ~-» MeoC=CHN 0 —— MeaCCHO <86%
\__/ dioxane éOPh

JOC (1967) 32 404

HCONMe, POC13 Y

/’/’_—\\co ///’—h\\
(S ¢y, > \x——a/ g ({200 cpeno
N \\\__,// CHaCl2

Angew (1965) 77 380
(Internat Ed 4 358)

n"(‘)

<59%
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0 NaH HCOOEt 0
[ — 90%
t-80 MeOCH,CHoOMe Bl CHO

JOC (i971) 36 3070

HCOOEt, MeONa JCS Perkin I (1972) 1721
JOC (1965) 30 2502

AlCl3 hexane
C17H35C00CH=CH, — C17H35C0CH,CHO 60%

Tetr Lett (1969) 5205

SOMe

1
0 Ni :B 1 CHy=CSMe MeCN 0
> - 87%
2 HC105 MeCN Hy0 CHaCHO

Tetr Lett (1973) 4711

Piperidine 1 CHp=CHCOMe
§-PrCHpCH0  ————— {-PrCH=CHN —_— i-Pr(]:HCHO
2 (COOH)z  Ha0 CHpCH2COMe
Chem Comm (1965) 340 60%
Section 340 Aldehyde — Nitrile
Q00CCO00COO000C0O0O000C
Cyanoaldehydes
CHp=cHeN  GH2CHaCR
BuCHCH0 ~ ~—————>  BuCCHO 77%
! KOH H»0 :
Et Et JACS (1944) 66 56

JCS (1958) 3986
Org React (1949) 5 79
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OAc
AcO 1 NHoOH-HC NS
A cHo 49-56%
NaOAc MeOH CN
0 H 2 SOCT  KOH H

Tetr Lett (1972) 261

M 1 Nupom CHO

- ——————
0 2 PClg Ety0 CN

JACS (1966) 88 3168
JOC (1962) 27 29

Section 341 Aldehyde — Qlefin

FEEEEEEEEEEERRER)
oaB-0lefinic aldehydes . . . . . . . . .« . . o oo oo page 328-333
Other olefinic aldehydes . . . . . . . . « o v o o o o o . 334-335

For the oxidation of allylic alcohols to olefinic aldehydes see section 48
Vol 1 (Aldehydes from Alcohols)

CHaCZCH 1 EtMgBr Etp0  CHpCSCCH(OEt)p 1 Hz Pd EtOAc CHpCH=CHCHO

e 3.

]
CHRCH=CHPT 5 Co0Ee)S CHpCH=CHPr 7 gs0s Fpo | CHECHSCHPr
JCS (1955) 4244 1007
Bt Et
1 C1S05CNO  CHoCl /
EtC=CEt : 2 22 tc=c\ 29%
2 LiATHg v oo

Tetr Lett (1970) 27
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0 OH
Q’ (CH2)6C00Me nhe=cH 1 NaQOH (CH2)5C00Me
—— J,// -
cocl AlCl3 -_LCOCH=CHC1 2 NaBHy CH=CHCHO

3 HpS04 H20

Tetr Lett (1966) 465

COCT 7 Me3SiC=CSiMes CHaClp CH=CHCHO ,
- 84°o
Ph 2 MeONa MeOH Ph

3 NaBHy
4 HCT 0 JOC (1973) 38 2254
Z e Z
CHyp=CHC=CHOE®
—_—— <43%

Hg(OAc), NaDAc

CHoOH CHCHaCH=CCHO

Me
Chem Comm (1967) 947
JCS € (1970) 220
JCS Perkin I (1973) 2741

Review: The Aldol Condensation Org React (1968) 16 1
NaOH H»0
EtCHCHO ~———— EtFCHO 86%
1
EtCH2CH Org React (1968) 16 1
FHO CHO
1
CHp C=CHy
HCHO KQOH N
—_— 77%
MeOH Hy0
RO

Steroids (1969) 14 637
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1 CIMgCECSiMe3 Etp0 2 HpS04
PRCHO > PRCHCHCHSiMe; —— PhCHSCHCHO 413
2 Hp Pd-C Pyr EtDAc OH MeOH

_chl . .
3 m-Chloroperbenzoic acid JACS (1971) 93 2080

OMe OMe BF3- Etzo OMe
2 HOAc NaOAc <41%

H20

Ber (1961) 94 838
Bull Chem Soc Jap (1970) 43 1586
Helv (1956) 39 249

h:le
Ph3P=CCHO Cghg e
CgHy3CHO —————————  (CgH13CH=CCHO 72%

Chem Ind (1960) 202
Ph3P=CHCHO JCS (1961) 1266
(Et0)oPOCHpCH(OEt)7, NaNHy Bull Chem Soc Jap (1962) 35 1498

A0
Ph3P=CHC50::] JCS Perkin I (1974) 37

CHO BPZ CHO PhNEt2 CHO o
CHC13

JCS (1948) 737
Bull Soc Chim Fr (1971) 4012

(1968) 283
Acz0 1 Brp CCly
CgHy7CHoCHoCHO  —> CgHyyCHoCH=CHOAc —————> CgH17CH=CHCHO 9%
KOAc 2 MeOH
3 KOH MeOH
t-BuOH

4 Citric acid Hp0

JACS (1957) 79 889
Tetr Lett (1369) 3139

Via enamine JACS (1957} 79 1115



SECTION 341

1 PhSeC1 HCI

CgHy gCH2CH2CHO

EtDAc

2 Hp0p Hp0 THF

ALDEHYDE — OLEFIN 331

CgHy gCH=CHCHO

JACS (1973) 95 6137

gMe
1 MeSCHCHCHpSMe  (i-Pr)oNLi
CgHy1Br - C5H11CH=CHCHO 52%
2 HgClp MeCN Hy0
JACS (1971) 93 1724
Me
1 CHp=CHCHaSCH=CHp EtCHL1
CgHy78Br > CgHy7CH=CHCHO 57%
2 & CaC03 MeOCHCHpOMe
JACS (1973) 95 2693
1 Mg Ety0
PhBr »  PhCH=CHCHO 53%
2 MepNCH=CHCH=NMe; C104
+ -
3 HC1 HyO
Ber (1970) 103 222
C=COEt
0 oo CHCHO
LiC=COEL 1 Hp Pd
e e e s
Et,0 2 Acid
R R R
Helv (1967) 50 1606
= NaC=CH 1 H3P0z Acy0 Z o~ CHO
0 > e e ~61%
2 AgpC03  NapCos
HOAC Hy0

Helv (1959) 42 1945



332 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 341

l‘:le h‘de
0, (EtO)zPOC=CHNHO CCHO
0 NaH THF - e
2 (COOH), Hp0 Tetr Lett (1968) 4359

JCS C (1969) 460
(E£0),POCHyCH=CHOEt Bull Soc Chim Fr (1970) 1369

: LiCHgCH=N<:> £t50

Ph,CO "> PhpC=CHCHO ~ 703
2 (COOH); H0

Org Synth (1970) 50 66
Angew (1968) 80 8

(Internat Ed 7 7)
JOC (1969) 34 1122

0
1 7(N:‘ CHoLi THF

ProCO —> Pr2C=CHCHO ~65%
2 NaBHq EtOH THF pH B-7

3 (COOH)p Hp0 Tetrahedron (1971) 27 5979
JACS (1969) 91 764
JOC (1973) 38 36

1 HCOOEt CHSBU 1 NaBHg NaOH Hp0 CHO
—_— —

0 MeONa ) 2 HC1 Hp0 Et0
2 TsCl Pyr

3 BuSH JCS Perkin I (1972) 1721
Helv (1951) 34 728

/CHCOONa
0 0 CHO
1 C1CHpCOOEt 1 Pyr-HBr3
- > —_—— 30%
t-BuOK 2 NHpNHCONHp
AcN 2 NaOH —~— 3 MeCOCOOH -_—

JACS (1956) 78 3087
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1 HCONMep POCT3
C5H17CHaCOMe > C5H171C=CHMe
2 In EtOH 6H0

Chem Pharm Bull (1972) 20 309

1 LiCHCl1p THF
Csti11CHzCO ~ CH11CH=CCHO 74%
2

Me Me
3 LiC104 CaCO3 HMPA

Tetr Lett (1973) 2465

CHO

1 03 MeQH CHO P1per1d1ne

——— 54%
CHoCl2 CHO HoRe Gt CeHs

2 (Me0) 3P

0 JOoC (1960) 25 1031
Se0p EtOH
—_— 55%
COOMe CO0Me
!
CH3 CHO

JACS (1969) 91 4933

/0\ 1 Sodium (cyclopentadienyl)-dicarbonylferrate
CH»-CHCHO »> CHp=CHCHO
THF
2 HBFg
3 NaI MepCO JACS (1972) 94 7170
1 BuLi THF
) ——>  CgH{7CH=CHCHO

CsH17CECCH0N 2 K503 MeOH Hy0

3 HOAc  THF Tetr Lett (1972) 1815

(1971) 591
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CH=CHyp
J:::::]/ /[:::::IsCHOEt 1 NpCHCOOEt CHO
B Tt (Et0)ep o5
2 LiAlH,
3HCT 0

Tetr Lett (1972) 5121

1 PhSCH2L1 THF CHy
<414
CHSBu 2 HgClz HOY CHO

EtOH H,0 Me
3 Li NH3
4 Mel

JACS (1972) 94 4758

J:::::(COOH 1 (coc1)2 Pyr CHzNE::] 1 t-BuOK CHa
2 CHCN 2 (Coom)y (COOH)»
t-Bu HN@ t-Bu CHO

3 AlHs H20

4 C1CH,CN
JOC (1873) 38 2915

C5H11CHoCH=CHy  Mn{0Ac)3-2H 0
EtCHoCHO > EtCHCHO 25%

. 1
Cu(0Ac)2+Ha0  HOAC o1 CHeCHCH

Synthesis (1972) 376

Me CHO

[:::::ro 1 (Et0)aPOCHSCHoCH=CHp  EXCHLA CHpCH=CHy
> : 82%
cyclohexane THF

2 Hgd 190°

JACS (1970) 92 5522



SECTION 343

0 0—Co
- CHp~NNO

Me

1 EtOCH=CHp Hg(0Ac)s N

AMIDE —— AMINE 335

Me CHO

b
1 CHp=CCHpO0H Na [:::::T-CH2$=CH2
> Me
2 A

JOC (1969) 34 1220

£t Me

/s
C=C 35%

Et9H6=CH2

OH 2 110-120°

7N
H CHaCHpCHO

JACS (1973) 95 553
JCS Perkin I (1973) 1791

Also via: B-Hydroxyaldehydes (Section 324)

Section 342 Amide — Amide

CO000000000000T

Diamides
Electrolysis
AcNH(CH2)5C00H ———————> AcNH(CHp )1 gNHAC
Z Naturforsch (1947) 2b 182
Also via: Section
Diamines 350
Dicarboxylic acids 312
Section 343 Amide — Amine
0000000QO000C0OQ
Aminocamides
1 MeyNH  NaHS03 Ho0 HoS04
PhCHO > PhCHCN —— PhCHCONH2
2 NaCN  H50 NMe, ,‘quz JOC (1961) 26 4741

Annalen (1971) 749 198
JCS (1949) 2323
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NH20H-HC1 Hy Pt
CgH1gCOCHICN ———— CgHygC—CH ———»  (gH19CHCHLCONHY
NaOAc EtOH ﬁ ENH EtOH y
2 NHz
H20 \ 7/

Can J Chem (1968) 46 3617

PhCHNHp
CHp=CHCONHPh ~ —————»  PhCHoNHCHoCHoCONHPh
EtOH
JOC (1960) 25 1822

e Ion exch resin CONH2 CONH
(CHplg ——————> (CHp)s ——>  (CH)g
v (Pasic) HyO N NH3 CHaNH

Ber (1959) 92 2616

Section 344 Amide — Ester

QoRCOCCO0Oo0000
Acylaminoesters
NHAc

CHpCOOE  hw
BUCH=CHy ~—————>  BUCH,CH2CHCOOEY
MeoCO  t-BuCH NHAC

Chem Comm (1965) 471

Section 345 Amide — Epoxide

000000000000 CQCO
Epoxyamides

CN COgHz

H202 NaCO3
_—
MesCO  Ho0

PhCON PhCON JACS (1956) 78

3087

83%

93%

50%

10-12%

95%
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Section 346 Amide — Halide
©o00060000000060C0

Haloamides
EtoNH  CClg
PthCON — Ph(':HCONEtg 49%
Br Br

JACS (1949) 71 3479

(1955) 77 4840
MeCONHCT hy NHAc
———————i
Cl

Tetr Lett (1971) 4425

Section 347 Amide — Ketone

00GO000000QL000

Amides of o, B, Y and &-ketoacids, acylaminoketones

OMe OMe OMe
COC1  CcucN COCN  HeT COCONH;
R —_ 48%
oMe  Cehs OMe Ho0 OMe

Can J Chem (1971) 49 919

BuNC
PhCOCT —_— PhCOCONHBuU Ber (1961) 94 1116 46%

1 HpSOq4 t-BuOH
(PhCH2)2CHCHO  --»  (PhCHp)pCHCHCN ———— > (PhCH2) 2CHCOCONHBuU-t
oy 2 Cr03 HOAc

Synthesis (1971) 538
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1 BuLi THF
PhBr —_—— PhCOCONMe 2 81%

2 (CONMep) Synth Comm (1973) 3 325
Compt Rend (1927) 184 825

1 (COC])Z EtzO COCONMEZ
68%
MGZN 2 MEZNH ] MeoN

JOC {1959) 24 265

oN
1
o __, Ccoopt | H202 NeghOg-2Ha0 COCONH,
EtOH Hp0

2 KOH EtOH
JOC (1963) 28 3088

POC13 CgHg
BuCHoCONMey, ~— —————> BUCHCONMe? 58%
BuCH»C0
Ber (1959) 92 1456

MeCOCH,COF
PhNHy ~————>  MeCOCHZCONHPh 74%

Etp0 JOC (1961) 26 225

Diketene
PhNHy ~———>  MeCOCHoCONHPh 74%

Cgtle
Org Synth (1955) Coll Vol 3 10
Ber (1959) 92 1456
JACS (1964) & 5654



SECTION 347

[::::],COOMe

LiCH2CONMe,
—e
THF

1 Morpho11ne 0

2o
3 HpS0g Hp0

O

Via silyl enol ether

AMIDE — KETONE

[:::::[COCHZCONMeg

339

Tetr Lett (1973) 1495
JOC (1959) 24 1551

CONHPh

Annalen (1964) 673 132
Ber (1962) 95 926
JOC (1961) 26 3043

Tetr Lett (1973) 4271

74-76%

Org Synth (1955) Coll Vol 3 108
(1963) Coll Vol 4 80

JACS (1958) 80 4573

65%

PhNHo
PhCOCH,COOEt ~ ———  PhCOCH,CONHPh
xylene
o’ UG Ml
\ _— PhCOCH,CH,CONHMe
1 Mg Ety0
PhBr  ——————>  PhCOCHZCHoCONH
2 CH2C0 "
CHz @

Chem Pharm Bull (1971) 18 391
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1 Morpholine

OO
2 CO or CHp=CHCOOH

i

[

Aco0 Pyr
Me?HCOOH ———— Me?HCOMe
NHa , NHAC
Also via: Ketoacids (Section 320)

Amide — Nitrile

Section 348
BOO0C00000000000

Cyanoamides
e Hp0p KOH CONKz
(CH2)4 —_— (CH2)4
oN H20 e

Also via: Cyanoacids (Section 321)

Anide — Qlefin

D00Q0COO0CO0OR000Q

Section 349

Olefinic amides

QOOH

CH2CONH2
PhCHO _—
piperidine

PhCH=CHCONH,

SECTION 349

0
(L. o«
CH2CH2CON 0
N/

Acta Chem Scand (1964) 18 2201
Tetr Lett (1965) 2869

81-88%

Org Synth (1963) Coll Vol 4 5

31%

JOC (1950) 15 800
Ber (1959) 92 2616

JACS (1948) 70 2596
(1949) 71 3562
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MeCH3 CONHCOCHs
PhCHO —— PhCH=CHCONH2  + PhCH=§CONH2
NaOAc 46% Me 37%
Rec Trav Chim (1951) 70 146
PhCECNMe, oh
PhCOMe ——— PhC=CCONMeo 84%
BF3'Et20 fsle
Ber (1970) 103 564
T Mg ?t
EtCH=CHCHoBr —_— CH2=CHCHCHCH2C0NEt2 80%
2 MeCH=CHCONEt, ﬁe

Tetr Lett (1971) 3251

COOMe
COOMe $M62 Me
Me CH3C(0Me)2 CHoCONMe»
————
Me Xylene Me
OH Helv (1964) 47 2425

Ber (1971) 104 3689
JCS € (19717 2950

Also via: Section
Acetylenic amides 304
Olefinic acids 322

Section 350 Amine — Amine
BooB0060000000

1,1-Diamines, 1,2-diamines, 1,3~-diamines and higher diamines

HCHO
EtoNH —>  (EtpN}oCHy

JACS (1932) 54 4172
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Me Me Me

i KCN HCHO Hp Ni NH3 )
N ————— NCHgCN —_— NCH2CHoNHZ
NaHSO3 Hp0 Etp0

JACS (1946) 68 1905

NH

/N
CHp-CHy AICT3
BuoNH ——— BupNCH2CH2NH2

C6H6
JACS (1546) 68 2006
(1948) 70 184
CgHy7
, 1 NaN3 N3 LiATHy NH2
. Thets e
. 2 MsCl  Pyr N5 Ety0 NHy
3 Nl MepSO Ber (1972) 105 2654
(1966) 99 1502
JOC (1967) 32 511
NH2CH2CH2NH2
CgH1701  ——————  CgH]7NHCH2CH2NH
EtOH
JACS (1945) 67 1581
1 NaHS03 H0 N2 b peo, NHz
Pre0 —————=> Pr(C(N ———>  PrCCHoNHp 28%
] ! i
Ve 2 NH3 H0 we  HC1 HZO Ve
3 NaCH JACS (1960) 82 696
(1949) 71 2530
11, AgCNO Etp0 'lNaN3 EtOH NHo .
32%
2 MeOH 2 Hp Pt EtOH "
3 base 3 HCY 2 trans

JOC (1967) 32 511
Tetrahedron (1973) 29 3137
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CHp=CHCN Hy Ni NH3
BuNHy ————> BUNH(CH2)oCN —————> BUNH(CHp)CHoNHy <66%
EOH

JACS (1946) 68 1217

CQNK
@i@ C T BusoNH

Br(CHp)3Br ————— N(CH2)3Br ————  NHp(CHp)3NBuZ
c 2 HC1 Ha0 ~

9
o

O\ /O

Org Synth (1955) Coll Vol 3 256 254

1 NHoOH-HC1 NaOAc BoHg
CgH19COCH2CN > CoH19CHCHCONH, ——  CgH]9CHCHACH2NH,
2 Hp Pt EtOH A THF Nl

Can J Chem (1968) 46 3617

103 ROH NHMe
— 73%
2 Hy Pt NHMe

3 MeNHy, Hp Rh
Tetr Lett (1971) 3591 3587

Also via: Diamides (Section 342)

Section 351 Amine — Ester
B060000G6060668068

Direct esterification of aminoacids and aminou.id halides. Other
preparations of esters of amincacids. Esters of aminoalcohols.

1.¢0C1, THF-
MeCHCOOH
N 2 PhCHpOH HC1 Ety0

MeCHCOOCH,Ph 76%
|
NH2
Coll Czech (1958) 23 1947
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PRCHoOH  PhSO3H \
PhCHaCHCOOH ——————>  PRCH,CHCOOCH,Ph 75%
1

NH2 NHz
JACS (1952) 74 1092
TsOH Chem Ind (1955) 16
S02CTp  Annalen (1961) 640 139
SO0CT, JOC (1965) 30 3575
Polyphosphoric acid JACS (1954) 76 5781

MeOH S0C1,
1-PrCHoCHCOOH ~ ————5>  4-PrCH,CHCOOMe 83-86%
1 !

NHa NHy

Helv (1953) 36 1109
JACS (1956) 78 381

M92503
COOH TsOH COO0Me 91%
N N

H H
JCS (1963) 1927

MepC=CHy H2S04
PhCHz(iHCOOH —Z—L———b
NHo

PhCHngCOOBu-t ~ 70%
dioxane
NH2

Chem Ind (1959) 1121
t-BuQAc HC104 Annalen (1961) 646 134

PhCHoOH
HC1-NHpCHpCOCT  ————>  NHpCHoCOOCH,Ph

Helv (1929) 12 332

CgH130H  MeONa
1-PrCHaCHCOOMe  ————————>  i-PrCH2CHCO0CGH] 3 93-96%

NH, NH2

Helv (1953) 36 1109
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N(SiMe3)s .
CHpCOOEt  NaN(SiMe3)s N(sites)2 yey Atz
PhCHBr < PhCHpCHCOOEt ~ —»  PhCHpCHCOOEL
Et,0 Ho0
Angew (1968) 80 797
(Internat Ed 7 809)
MeOH 1 NaOCT K0
MeCHpCN === MeCHpC=NH-HC] —————=» MeCHCOOMe
HC1 o 2 t-Bu0K A,
3HC] Hp0
JACS (1860) §_2_4422
t-BuOK
MesCCOCT  ~=a Mez?CONHPY‘ ——  MeoCCOOBu-t 41%
H 1
Br Br Et20 NHPY
JACS (1964) 86 1356
()
H
MeCHCOOEt ~———> \
B 1
r MeCHCOOEt

JACS (1934) 56 697

1 CHo=CHCN
——— <71%
N 2 EtOH HpS04 N

t
CHoCHoCO0EL
JACS (1945) 67 1071

CHp=CHCOOMe
PhNHy ~ ~——————>  PhNHCH,CH,COOMe 69%
HOAc 2=z

JACS (1949) 71 1901 2124 2532
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MeCHaNEt,
MepC=CHCOOMe  —————  MepCCHCOOMe
hv MeCHNE',
Chem Comm (1968) 180
NH2
Me 11, AgOCN Ety0 Me
Oﬁ 2 MeOH @tOAC
3 KOH MeOH
4 HOAc J Med Chem (1973) 16 23

Section 352 Amine — Ether
TCE0006008000T

Aminoethers

EtoNH  HCHO
CsHy50H ———— C7H150CHoNEE
JACS (1932) 54 4172

EtoHH  BuOH
PRCHO  —————>  PhCHOBU 47%
HgCl, CaSO
2 4 EtoN JACS (1955) 77 1098
NH
/N
CHp-CHp  HBF
PhCHpOH — ———————>  PhCH,0CH,CHaNHp 51%
Ber (1964) 97 510
1 NaNHy  CeHg .
PhCHoCHOH 2 ¢ > PhCHngOCHZCHgNi::] 73%
Ph 2 [ictztHa0 oh

JACS (1948) 70 3098
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Section 353 Amine — Halide

BO0bC00000000G00
Aminohalides
1 NOC1 MeOH

Me,C=CMep > sncle Fet T > Mezf’l—(‘IMeg
SnClz 20 NHp C1

JACS (1960) 82 6068
Me

Me 7 1, AgOCN Etp0 NHp
2 HC1  Hg0 I

J Med Chem (1973) 16 23

1 N-Bromophthalimide NHp
2 HC1 Hy0 Br

Bull Soc Chim Fr (1966) 1910

50C17
MeoNCHoCHpOH — ——>  MepNCHpCHoC 67-80%
Org Synth (1963) Coll Vol 4 333
BY‘(CH2)3C1
EtpNl ~ —————>  EtpN(CHp)3Cl 70%

JACS (1945) 67 1472

Also via: Haloamides (Section 346)
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Section 354 Amine — Ketone
0000000000000

a, B, Y and 8-aminoketones

NC

[}
1 CHpCOOEt
Prcoc > PrCOCHpNH, 61%
1,8-diazabicyclof5.4.0]undecene
2 HC1
JOC (1973) 38 3571
Synth Comm (1972) 2 237
CuCN 1 SnClz HC1 Etp0
PhCOCT =---» PhCOCN —>  PhCOCH2NH2 67%

2 HC1 Ho0
JOoC (1972) 37 318

1 t-BulC1 CgHg

PRCHCHy ~ ————————>  PhCOCHaNHp 55-72%
ﬁHz 2 MeONa MeOH
3 HCT H0 Org Synth (1961) 41 82

HCT - NHpCHoCOCT
PRH ~ ———————>  PhCOCHaNH, 60%

Al1C13 Csz
J Prakt Chem (1857) § 91

0 0
1 NHpOH-HCT  KoCO NHp
2 2 %» <43%
MeOH Hp0
PhCON 2 TsC1 Pyr PhCON
3 E£0K
4 HC1 H20 JACS (1956) 7_8_ 3087
1 MepNNHy
PACH)COMe ~ ———— ">  PRCHCOMe 17%
2 Mel EtOH "
2
3 Na

JOC (1957} 22 358
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0

0
1-PrCHoCH,ONO '\i/ni:I?OH Hy PO, \g’“i:I:NHz
—_— e 114

EtONa HC1 MeOH  Ho0

P

JOC (1961) 26 3104
JCS (1934) 1568

1 PhCHpMgBr 1 MeONa

PhC(N ——————> PhCCHoPh  —————  PhCOCHPh 66%
2 NH3 I'\;C1 2 HC1 l:le
3 t-BulCl

JACS (1960) 82 4422 459

0 ositie; ] eon 0
- —————
OH 0SiMes N
Ber (1972) 105 975

Q 0

HPr-1
Br -Pri NHPr-1
sy

JOC (1967) 32 549

HO JACS (1950)772 4059

Br 0

1 m-Chloroperbenzoic ijHPY"i
acid CHC13 -

2 i-PrhHp

HO
JOC (1967) 32 549



350 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 354

CHaN2 1 Et3B THF
PrCOC1  ---->  PrCOCHN, > PrCO?HCHzNMeg
2 Me2§=CH2 E MeoSO £t
JACS (1973) 95 602
Reviews: The Mannich Reaction Org React (1942) 1 303

Advances in the Chemistry
of Mannich Bases Synthesis (1973) 703

HCT-HY ) HCHO
PhCOCH3 = PhCOCH,CHoN 85%

HC1 EtOH Hy0

Org React (1942) 1 303 329
Org Synth (1955) Coll Vol 3 305

+ -
CHp=NMep CF3C00 \ ot
_ %

CHaNMe o

JACS (1968) 90 5622

COCH3 1 Mesitylmagnesium bromide COCHaCHoN
Ph » Ph 75%
2 ELOCHoN )

Bull Soc Chim Fr (1962) 273

EtoNH  Etp0
EtCOCH=CHp ~—————»  EtCOCH,CHoNEL, >37%

JACS (1950) 72 4059
Org Synth (1941) Coll Vol 1 196
JOC (1964) 29 2346



SECTION 354 AMINE — KETONE

0 0 NHo
~ 1 NHp0H-HC1 KoC03
ELOH  HyO -
2 Ip KI NaHCO3
THF  Hp0
3 Na  NH3 JACS (1972) 94 9128
o]
1 0 DMF
¢ > PrCOCHaCHoNHp
2 HCT  Hp0
PrCOCHpCH,CI
\\\\PhCHZNHMe
> PrCOCH,CHANCH2Ph
{
Me

JACS (1971) 93 2492

< &H PhMgBr
CH2=?CN — NCHZ?HCN —_— N

Me PhCH2§M63 9H Me Et0

H20 JACS (1955) 77 2817
OH
EtsN hy
r————————
0 0
Chie
NEto

Chem Comm (1968) 180

1 MeCOCH,CO0Et Na xylene

EtpN(CHp)3C1 —>  EtpN(CHp)3CHoCOMe
2 HC1  H0

JACS (1947) 69 1258

357

85%

82%

CHZFHCOPh 26%



352 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 355

Section 355 Amine — Nitrile
TO0000000000808060060

coo o0

Cyanoamines, aminonitriles

CHO  NacN MeoNH CHCN
————— NMez 84%
c1 NaHS03 c1

JOC (1961) 26 4741
JACS (1960) 82 696

KCN  HCHO
NHMe ~— —————— NCHoCN
NaHSO3  Ho0 b

JACS (1946) 68 1905
Org Synth (1955) Coll Vol 3 275

1 Mg Et0
PhBr —_— PhaCCN 33%
2 (CN)Z &HZ
JOC (1954) 19 285
CHp=CHCN
PhNHEt —_— PhNCH2CH2CN 70%
ATC13 L
Annalen (1972) 760 151
Org React (1949) § 79
Org Synth (1963) Coll Vol 4 146
Dk
ol 1 o EtOH N
(CHR)3Br 5 NpHpeHp0 Eton  (CH2)aMe

JCS (1947) 1369



SECTION 356 AMINE — OLEFIN 353

Section 356 Amine — Qlefin

Bo000000000C00C

0lefinic amines, enamines
For allylic amination see section 107 vol 1 (Amines from Hydrides )

Reviews: Enamines Advances in Org Chem (1963) 4 1

Enamines Chem Ind (1970) 1188

Wi KoCO3
EtCHpCHO ~ ———>  EtCH=CHN

Ber (1936) €S 2106
JACS (1963) 85 207

LB
sHs
0 — N 80-90%
JACS {1963) 85 207
TsOH xylene Org Synth (1968) 48 56
Molecular sieves JOC (1971) 36 1570
Rec Trav Chim (1972) 91 605
T1'C'l4 JOC (1967) 32 213
Trisdialkylaminoboranes JCS (1965) 5142
Ph Ph
Hg(0Ac),
—_—
HOAc
? N
I
Me Me

JOC (1961} 26 1104

1 Mg Etp0 THF
PrCH2Br ~——0m04—————— PrCH=CHNBu, 80%
2 HCONBu»

JOC (1973) 38 3074



354 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 357

1 NaH  EtpNH
E£CHO > EtCH=CHCHpNEL, 17%
2 CHp=CHPPh3 Br DMF
+ -

JOC (1966) 31 467

Me

)
CHp=CHC=CHy Sodium-naphthalene
NH > NCH2CH=CMe
THF 2 2

Chem Ind (1973) 231

(MezN(I:Hg)
| CHp=C- / pCuLi | CHaNMey
y —— C=CHy 80-90%
0 0 Et20 0 0
L I

JACS (1971) 93 7016

LiATHy Et0
PhCH=CCONMe, ~ ——————>  PhCH=CCHpNMe; 70%

Ph Ph
Ber (1970) 103 564

Also via: Acetylenic amines (Section 305)

Section 357 Ester — Ester
TG00 C0C0000060

Esters of malonic acids . . . . . . . « .« . . . 0oL, page 355
Esters of succinic acids . . . . . . .« o v u v e e e 356
Esters of higher dicarboxylic acids . . . . . . . . . . . . .. 356
Esters of hydroxyesters . . . . . . . « v v v v v o o e 357

Esters of diols . . v v v v v v e e e e e e e e e e e e e 357-358



SECTION 357 ESTER — ESTER 355

CO(0Et)2
PrCHpCO0Et ~ ————»  PrCH(COOEt); 45%
[tONa
JACS (1941) 63 2056

(COOEt)p, EtONa Org Synth (1963) Coll Vol 4 141
(1943) Coll Vol 2 288

C1COOEt, PhgCNa JACS (1941) 63 3156

CHy(CODEt), EtONa
BuBr > BuCH(COOEt}5 80-90%
EtOH

Org Synth (1932) Coll Vol 1 250
JOC (1871) 36 3944
Org React (1957) 9 107

EtOMgCH(COOEt)p JACS (1950) 72 351

CHo(COOEt)», NaH JOC (1961) 26 644
Synth Comm (1973) 3 359

CHp(COQEt)p, basic fon exch resin JOC (1963) 28 504
Aromatic halides JACS (1959) 81 1627

Me
)
—_— Me
2 MepC=C(COOEt)?
OMe OMe
JoC (1971) 36 3260
Org Synth (1970) 50 38
CH2(COOEt)2
CgHyiCH=CHy ~ —————> C5H71CH2CHCH{CO0EL )2 50%

Mn(0Ac) 3+ 2Hp0
Chem Comm (1973) 693

NaCo(C0)gq dicyclohexylamine
MeCHCOOMe — MeCH(COOMe)g 18%
ér CO0 MeOH

JACS (1963) 85 2779



356 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 357

1-ﬁr

1 '—"N‘O THF
BUCH,COOE —>  BuCHCOOE® 634

2 CuBrp BUCHCOOEE

JACS (1971) 93 4605

Zn  CuCly

MesCCOOEt — ———>  MepCCOOER 38%
Br THF MeoCCOOEE

Synthesis (1971) 306

0

Ip 0 CO0Me
—_ O0Me 43%
MeONa

PhCH20 @‘ J Med Chem (1969) 12 192

+ -
Electrolysis EtgN TsO
Me,C=CHCOOEt > Meg?CHZCOOEt

OMF MeCCHaCOOEE

Compt Rend (1967) 265 751
JOC (1964) 29 1670

or CH3C00Bu-t LiNH2 CH2C00Bu-t
(2o AL ~98%
Br Wi Etg0 CH2CO0Bu-t
JACS (1959) 81 5817
Foote Electrolysis CO0Me
(CHy)gCOOH ~— ——————s (CHg)76C00Me 40552
KOH Ha0

Org Synth (1955) Coll Vol 3 401
JCS (1950) 3326
Advances in Org Chem (1960) 1 1



SECTION 357

ESTER — ESTER

COOH OAc
: ! . OAc
CHp—CHCOOEt electrolysis i
PrCOCH > PrCHoCHCOOE
MeONa MeCH
JCS (1954) 1460
OAc

2

Bu(lIHCOOEt
COOH

PhCOCHoMe

PhCH,CH=CHj

1
_— OAc
N NO2

Chem Comm (1969) 1216

1 Pb(0Ac)s CgHg

> Bu(liHCOOEt
2 200 OAc
Compt Rend (1960) 251 2544
Br AgOAc Acy0 -~OAC
—_—
"By HOAc 0Ac
Coll Czech (1969) 34 340
I‘:le
CHy=COAC 1 (i-Bu)hiy  MEGHOAC
mmmmmem Ph(lI=CHMe —_— Ph(IZHCHMe
Acid DAc 2 Acp0 0Ac
Annalen (1872) 763 75
Synthesis (1972) 6954
I, PhCOOAg
—_— PhCHngCHZOCOPh
Cete PRCOO

Org React (1957) g 332
JOC (1972) 37 789

357

70%

60%

62%

~65%

85%



358

CgH13CH=

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VQL 2 SECTION
Se0y HOAc
CHp —_— C6H13$HCH20AC
2504 OAc
Tetr Lett (1969) 4439
Bull Chem Soc Jap (1969) 42 2056
Electrolysis

ACO(CHp)5CO0H — ——————>  AcO(CHp)qq0AC

Chem Ing Tech (1970) 42 170
Synthesis (1971) 285

Section
Also via: Dicarboxylic acids 312
Hydroxyesters 327
Diols 323

Section

358 Ester — Ether, Epoxide

0000000000000 000000CC0OCO

Alkoxyesters and epoxyesters (glycidic esters)

PrOH PrONa

CHp=CHCOOPY _ PrOCHpCH,COOPY

BuCOONa

Ph?O
Me

JACS (1946) 68 544
(1947) €9 2966

CICHpOMe  Hy0
——————

BuCOOCHZOMe

Suom Kemist (1969} 42 6

(Chem Abs 70 77263)

Synth Comm (1972) 2 361

JCS (1965) 2127
C1CH2COOEt NaNH» e

Ph?-CHCOOEt 62-

CgHp Me

Org Synth (1955) Coll Vol 3 727
(1963) Coll Vol 4 649
Org React (1949) S 413
continued

358

32%

83%

59%

64%



SECTION 359 ESTER — HALIDE 359

C1CHoCOO0Bu-t, t-BuOK JACS (1953) 75 4995
Rec Trav Chim (1970) 89 18

BrCHpCO0EL, LiN(SiMe3)p Tetr Lett (1972) 3761
BroCHCOOEt, Buli Tetrahedron (1972) 28 3009

m-Chloroperbenzoic acid VRN
CHp=CHCOOMe > CHo-CHCOOMe
radical inhibitor CI1CHoCHRC)

Chem Comm (1972) 64
JOC (1966) 31 2509
JACS (1959) 81 680

CF3C002H Tetr Lett (1973) 4561

Also via: Section
Alkoxyacids 318
Epoxyacids 318

Section 359 Ester — Halide
000000000060 000

Esters of haloacids and esters of halohydrins

T (N03)3
PhC=CH =--+» PhC=CBr ————— PhCHCOOMe
MeOH ér
JACS (1973) 95 1296
4 -
NH» No C1 CH,=CHCOOMe CHZGHCOOMe
. —_—_— C1
Cu2+
CF3 CFy CF3

Proc Chem Soc (1962) 117
Org React (1960) 11 189



360 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 359

i-Er
1 LiN*<:::> THF
BuCH2COOEL »  BuCHCOCEt 95% (X=I)
2 %o ; 92% (X=Br)
Tetr Lett (1971) 3995
CHaCQ
Me CHyC6~  benzoy? peroxide Me
C1 gH27 CHCOOMe > C1oHp1CCO0Me
CClg %
X=C1 or Br
JOC (1953) 18 842 649
Br2 Ber (1960) 93 2222 2549
KOH Bro
BuBr ~-» BuCH(COOEt)z e —— Bu('DHCOOEt —_— Bu(':HCOOEt <67%
EOH Loy CCla gy
JACS (1949) Zl 3107
MeCOCHpCOOBu-t 1 NaH
Bul ——m—» Bu?HCOOBu-t —————— Bu?HCOOBu-t 87%
NaH THF Love 2 Bry CHoClp ar

3 Ba(OH)z EtOH
Tetr Lett (1972) 4067

1 BoHg THF CHCOOE®
Br 47%
2 BroCHCOOEt  t-BuOK

JACS (1968) 90 1511
Can J Chem (1972) 50 2387

PhaP CCly
R?H(CHz)NCOOEt ——— REH(CHz)NCOOEt

OH ¢
N=0 or &
Tetrahedron (1967) 23 359
(Ph0)3P-Mel (iodoesters) JCS (1953) 2224



SECTION 359 ESTER — HALIDE 361

HBr Ety0
CHp=CHCOOMe ~ —————>  BrCHpCHCOOMe 80-84%
Org Synth (1955) Coll Vol 3 576
BrCH,COOEt
CgH73CH=CHo > CgHy3CHCHCHoCO0E YL
diacetyl peroxide ér

JACS (1948) 70 1055

HBr  EtOM
I COOEL 77-84%
0

Br

Org Synth (1965) 45 42
Synthesis (1973) 538

1 LiN(Pr-i)p THF
EtCH2C00Me —>  EXCHCOOMe 90%
2 Br(CHp)3Br (CHg)s8r

Tetr Lett (1973) 2425

Me?HOH MeC(0Me)3 Me?HO OMe Me3SiCl MeCHCY

> » ]
MeCHOH MeCHO>x<Me MeCHOAC
JOC (1973) 38 4203 1173
JACS (1973) 95 278
NCS DMF
CgH17CH=CHo —_— C8H]7$HCH2C1 90%
HCO0

Ber (1973) 106 606

1,2-Acyloxyhalides (acyl=HCO,
MeCO, EtCO, etc., halide=Br, C1) JACS (1959) 81 2195
Chem Pharm Bull (1972) 20 2707



362 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 360

[::::] Xo RCOOAg [:::::[jx X=Br or I
L _
0COR R=Me or Ph
Org React (1957) 9 332

Tetrahedron (1972} 28 3475
Iy, KIO3, HOAC Tetr Lett (1973) 4485

Also via: Section
Haloacids 319
Halohydrins 329

Section 360 Ester — Ketone
T3 00T TECTDTTT

Esters of a-ketoacids . . . . . . . . . .. ..o e . page 362-364
Esters of B-ketoacids . . . . « « ¢ ¢ v v v v i e h e e e e e 364-366
Esters of Y-ketoacids . . . . . . . . . . . . ... e o 366-368
Esters of S-ketoacids . . . . . « . . . . o e e e e e e e 368-369
Esters of other ketoacids . . . . . . « . . ¢ ¢ . . . . . . 369-370
AcyToxyketones . . .« v v v vttt e e e e e e e e e e e e 370-372
03 MeOH
BuC=CH --» BuC=CBr ————>  BuCO0COOMe 40%

JOC (1973) 38 3653

1 MeoNCHoCOOEE  NaH
PhCHO > PhCH,COCOOEY 72%
Etp0 EtOH

2 HCT  Hy0

Annalen (1967) 703 37

PhSH  ZnCl, 1 NaH DMF
PhCH0 ——————> PhCH(SPh)y ——————>  PhCOCOOEt
HOAc 2 C1CO0Et

3 Hydrolysis

JOC (1963) 28 961



SECTION 360

CHaCO0Et frono EtONa
—_—_—
EtOH

Me,S0O H»S0,
———» PhCOCHpSOMe
t-BuOK

PhCOOEt

<C:S‘CHCOOEt
1 s/ NaH DMF Cehg

2°V4
—
Et0

BuBr
2 NBS

coc1

|
COOEt LiBr THF

BuBr BupCd >

-—

coct
COOEt A1CT4

e ———————

CHpClo

QL0

ESTER — KETONE

NOK

CCOOEL  Hewo  HCl
e .
Etp0 Ho0

Ber (1960) 93 1387

PhCOCOOEt

JACS (1966) 88 5498

BuCOCOOEt

JoC (1972) 37 505

BuCOCOOEt

JCS A (1966) 456
JACS (1954) 76 1914

@‘@ COCOOEt

J Med Chem (1872) 15 1029

Se0, EtOH
PhCOCH3 --» PhCOCH,Br ~ ————>  PhCOCOOEL
JOC (1959) 24 1825
Me
(s _pren)
1 '-PrCH/BH
BuC=CCO0Me - BuCH,COCOOMe

2 Hp0p Hx0 pH 8

Organometallics in Chem Synth (1971)

363

COCOOEL
74%

55%

56%

70%

99%

<70%

61%

1 249



364 COMPENDIUM OF QRGANIC SYNTHETIC METHODS VOL 2

S BF3 CeH
PHCHCHCODEY ~ ———— >  PhCH,COCOOEE

JACS (1958) 80 6386

1 CISOHNCO  CHpClp
ECECEL > EtCOCHCOOMe
2 MeOH bt

Tetr Lett (1970) 27

1 NoCHCOOEt
PhCOC1 —_—_— PhCOCH,CO0EL
2 PhgP i-Pry0

3 MeOH Hp0
4 InCly Etp0
5 Pyr Ber (1963) 96 1948

051 (Me2)Bu-t

1 CHp=COEt Et3N THF
EtCHCOCT -~ EtCHpCOCHoCOOEt
2 HCY  Hp0
Tetr Lett (1973) 1297
gOOBu-t
1 EtOMg-CHCOOEt Et20
EtCOCT > EtCOCH,COOEL
2 TsOR CgHg

JACS (1944) 66 1286
(1959) BT 2907
JCS ¢ (1971) 2821

1 MeCOCHpCOOEt Na Cghg
PhCOCT > PhCOCHCOOEL
2 NH3  NHgC1 Hg0

SECTION 360

80%

58%

45%

~85%

60%

~ 50%

Org Synth (1943) Coll Vol 2 266
(1963) Coll Vol 4 415

Diketene
t~BuCH ———>  MeCOCH,CO0Bu~-t

Org Synth (1962) 42 28
MeCOCHoCOF  JOC (1961) 26 225

75-80%



SECTION 360 ESTER ~— KETONE 365

Review: The Acetoacetic Ester Condensation
Org React (1942) 1 266

Na
CH3COOEL — MeCOCH2CO0Et Org Synth (1932) Coll Vol 1 235

NaH Bull Soc Chim Fr (1954) 504

NaN(SiMeg3)y Angew (1963) 75 793
(Internat Ed 2 617)

BagNg Z Naturforsch (1969) 24 937

1 PhaCNa Etp0 e
MepCHCOOEt ~ ———————>  PRCOCCOOEt 50-55%
2 PhCOCT Ve

Org Synth (1943) Coll Vol 2 268
Lithium N-isopropylcyclohexylamide Tetr Lett (1971) 2953

1 NeH DMF CgHg
PhCHoCOCHoCOOE —_— PhCH2COCHCOOEL 77%
2 Mel ﬁe

JOC (1956) 21 245
RX, K2C03 Synthesis (1973) 316

Y-Alkylation of B-ketoesters JACS (1970) 92 6702

coci COCHpCO0EY

CHpCO0E ATC13

e s <73%
@ C1CHCH,C1 @

JOC (1972) 37 3687

+ -
NpCHCOOEt Et30 BFy
ECOEt > EtCOCHEY 86%

}
CHaCT2 COOEL

JACS (1970) 92 5767



366 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 360

N 0 0
Morpho11ne C1CO0Et
@ O g (Y,
CeHs CeHe COOEt

JACS (1963) 85 207

0 (Et0),C0 NaH 0
e 91-94%
CsHe COOEt

Org Synth (1967) 47 20
JoC (1973) 38 3247
(1972) §z_2202

(COOEt)p, EtONa; & Org Synth (1943) Coll Vol 2 531
(Et0)pPOCOOEt, NaH Tetr Lett (1966) 2201
Ph3CNa; COp; CHoNp Helv (1945) 28 1677

{COBr)o; EtOH Ber (1960) 93 551

COCH3 1 csy MeI NaH Cghg COCHZCO0EE
=2 72%
Me0 2 TsOH EtOH MeO

Tetr Lett (1973) 4207

?r
Me,CCOOEt Zn e
BN ———— > ELCOCCO0Et 80%
Cotle Me

Bull Soc Chim Fr (1966) 1819
Org Synth (1963) Coll Vol 4 120

1 Buli hexane
CgH13CECH —>  CgH13COCHCH,COOEE 78%
2 (CgH13)3B diglyme 65H13
3 BrCH,COOEt
4 NaQAc Hp0p Hp0

Tetr Lett (1973) 4491



SECTION 360 ESTER — KETONE 367

MeCH=CHCOOEt .
PhCHO ~ ———————  PhCOCHCH,COOEt 33%
NaCN  DMF ﬁe
Angew (1973) 85 89
(Internat Ed 12 81)

MepSO 1 NaH THF
PhCOOEt =---- » PhCOCHpSOMe ~—————— PhCOCH,CHoCOOEYL <52%
t-BulK 2 BrCHoCOOEE
3 In HOAc

JOC (1969) 34 3624 3618

§0Me
1 CHp=CSMe LiN(Pr-i)z THF
EtCH2COOEt EtgHCOOEt

2 Mel CHoCOMe
3 HCI0; MeCN g0

Tetr Lett (1973) 4715

1 Mg Etp0
1=Pr(CHz)2Br > ‘i-P?‘(CHz)ZCO(CHg)ZCOOMe 59%
2 CdCly
3 (9H2)2CO0Me CGHG
coC1 JACS (1944) 66 46

Org Synth (1955) Coll Vol 3 601

HCSCH Ni(C0)q
Phl  ————————>  PhCOCH,CH,COOR
ROH  HCI
Tetr Lett (1964) 2777

0 f:::} BrCHCOOEt 0
<44y
Cele eoH CHCOOE®
&"6 ,

Me

JACS (1963) 85 207
Coll Czech (1966) 31 602



368 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 360

0 OEt 1 NpCHCOOEt copper bronze 0
_— >
cyclohexane CHoCOOEL

2 HCT EtOH Ho0
Synth Comm (1973) 3 255

BuLi Ni(CO)g
PhCH=CHCOOMe ~ ———————>  PhCHCH2COOMe 59%

Etp0 BuCO
JACS (1969) 91 4926

HgS04 H2S04
C5H11CSCCH2C00Et ———————  CgH171COCHCHC00EE 85%
EtOH

Can J Chem (1972) 50 1105

1 Pyr - /= 1 BrCHoCOOEt
PhCOCH,Br ~——— PhCOCHN + ——————> PhCOCH2CHoCOOEt  56%
2 KoC03 H20 — NaH DMF
2 Zn HOAc

Aust J Chem (1967) 20 2441

CHy=CHCOMe
PhCHpCO0Et ~ —————>  PCHCOOEL 29%
LikHg CHaCHoCOMe

JOC (1964) 29 2346

[:::::];O H@::] N ) MeCH=CHCOOEt 0
s D ey
Cotle OMF CHCHaCOOEE

Me <56y
JACS (1963) 85 207
Tetrahedron (1964) 20 1737



SECTION 360 ESTER — KETONE

PhCH=CHCOOEt
t-BuCOCH3 ~ ————————>  t-BuCOCH,CHCHCOOEL
NaNHy N

JOC (1949) 14 261

me
1-Pr§BH2
1 Me
MeoC=CHp ———— MGZCHCHZCO(CH2)3CO0Et
2 CHp=CHCH2CO0Et
3 CO JACS (1967) 89 5285

1 NasFe(CO)4
Br(CHp) 4CO0EL PR E£CO(CHp) 4CO0EL
Etl
JACS (1972) 94 1788

Tetr Lett (1965) 959

CHp=CH(CH»)gCOOEt
CgH13CHO > C6H]3C0(CH2)]0COOEt
benzoyl peroxide

Rec Trav Chim (1953) 72 84

CHoCHoBr Mg CH2CH2C0(CH2)]0CO0ME
e ey
2 CdCl, CeHe

3 (CHz)10CO0Me

coci
Nippon Kagaku Z (1968) 89 516
(Chem Abs 69 76716)
Org Synth (1955) Coll Vol 3 601

369

64%

84%

74%

<52%

[:::::];0 H&::] [::::J,N } 1 BrCHaCH=CHCOOMe [:::::Iio
— —>
2 Hp Pd-C (CHp)3C00Me



370

gOOMe
(CH2)4CO0H

CypHz1CO0H

CHaOAC
CHOH
ACOCH
¢H0H
CHo0AC

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 360

MeCOCHpCH,COOH  electrolysis C00Me
> (CHp)4CHaCHoCOMe 20%
MeONa MeOH
Nippon Kagaku Z (1956) 77 163
(Chem Abs 52 268)
15017 HOAC
—————> (ygH21C0CHN2 ——  CqqH27COCHo0AC >90%

2 CHpNp  Et20
Org React (1954) 8 228

CH20AC CH20AC
] ]
CHO_ Cros ¢o
-->  ACOCH CHPh  —>  AcOCH
i
CHO HOAc CHoCOP
CHo0AC CHo0AC

Aust J Chem (1971) 24 1219

Morpho11ne [::::], [:::::[0
—_—
OCOR

T1 0Ac) 3 JOC (1968) 33 3359
Dibenzoyl peroxide JOC (1963) 28 581

OAc 3 m-Chloroperbenzoic [::::IOAC
——
acid CHC13 0

2 HCT Etp0

JOC (1967) 32 3934
(1962) 27 2131
Chem Pharm Buil (1972) 20 2156

Pb(0AC)q 0 o1
CoH > oA JCS (1955) 4426
676 c Synthesis (1973) 567

JCS (1961) 4472
Chem Comm (1970) 406




SECTION 360 ESTER — KETONE N

Me Me

O 1 NHpOH'HC1 NaHCO3 MeOH 0
40-51%

2 Acs0 Ety0 OAc
+ -
3 Me30 BFg CHoClp
4 EtgN 5 Acid H30 JOC (1969) 34 1430

Cgt7

+ -

Br., MegN OAc Aco;l:::::j:i
—

JOC (1961) 26 4563

JCS (1961) 2725
Tetrahedron (1963) 19 861

Mn(OAc)s MepCO
Co13CH=CHp ~ ———————>  CgH13CHCHCHCOMe 24%

HOAC 0Ac

JACS (1971) 93 524

KMnOg  Acp0
CgHy7CH=CHy —_—— CgH17C0OCH0AC 38%

JACS (1971) 93 3303

MaCOCH2C00Bu-t 1 NaH CgHg
CgHy1Br ————————— C5H]]?HCOMe - C5H1]§HCOMe
EtONa EtOH COOBU-t 2 Benzoyl peroxide PhCOO

3 TsOH

Acta Chem Scand (1960) 14 1445



372 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 361

OH OAc

C=CH y
Hg(0Ac)»
—_—
0 EOH 0

OMe

Tetrahedron (1967) 23 2453
Bull Soc Chim Fr (1960) 1079

Also via: Section
Ketoacids 320
Hydroxyketones 330

Section 361 Ester — Nitrile
BO00000000000000

&, B and higher cyanoesters. Esters of cyanohydrins

CN
! CN
CHpCO0Et Hy Pd-C 1
PrCHO > PrCH2CHCOQEL 94-96%
HOAc

Org Synth (1955) Coll Vol 3 385

Review: The Alkylation of Esters and Nitriles
Org React (1957) 9 107

CN
! CN
BuCHCOOEt EtONa ]
i-PrBr — Bu?COOEt 87%
EtOH i-Ppr
Org React (1957) 9 161
Tetr Lett (1972} 1279
me
CHzBr Mg CHg?-—?HCOOEt
) — Me CN
2 Me2C=?COOEt
OMe CN OMe

Joc (1972) 37 825



SECTION 361 ESTER — NITRILE 373

COOEt
0 NNHCOOMe 1 HCN MeOH CN
—— - <25%
Ve Ve 2 Brp NaHCO3 Me
CHpClp  H20
3 (Me0)»C0 MeOLi
MeQCH,CHpOMe

JACS (1971) 93 4318

CO{0Et); EtONa
PhCH,CN _ PhCHCN 70-78%

]
toluene COOEL
Org Synth (1963) Coll Vol 4 461
JACS (1971) 93 4237

KCN  Hy0
PhCH=C(CO0Et)2 —_— Ph?HCHzCOOEt
N Org Synth (1963) Coll Vol 4 804
(1955) Coll Vol 3 377
J Med Chem (1972) 15 1297

[::::]io Pb{0Ac)s CH2Clz COOEt
R e 25%
NHz-HC1  EtOH CN

JOC (1971) 36 3668

OAc

[}
@C”O KON Ac,0 CHCN
———————
¢l HOAC - ¢l

JOC (1959) 24 1650
(1949) 14 1013



374 COMPENDIUM OF ORGANIC SYNTHETIC METHQDS VOL 2 SECTION 362

0 PhCOCN gﬁm’h
iaaii 80%
Na

Compt Rend (1971) 272 1554

Also via: Section
Hydroxynitriles 331
Cyanoacids 321

Section 362 Ester — Dlefin
FO0TCOETOTTITET

aB-0lefinic esters . . . . .« i . i it e e e e page 374-379
BY-0Tefinic @Sters . . v v v ¢ 4 v e v e e e e e e e e e e e 379
Y6-0lefinic esters . . v v v v v v i i e e e e e e e e e e 380
Other olefinic esters . . . . . . v v v v v v v v e e e . 380
Enol Esters . . & o v v i i e e e e e e e e e e e e e e 380-381

For allylic acetoxylation see section 116 vol 1 and 2 (Esters from Hydrides)

NBS NaOAc Et3N
CgH11CHRCECH ————> CgH11CHaCOCHBr ——»  CgHyjCH=CHCOOMe 46%
HOAC Ho0 MeOH cis

Proc Chem Soc (1964) 148

18rp PBrs B"  Quinoline
CoHy gCHaGHCOOH —————= Cgit7gCHpCC00Me —————>  CgffjgCH=CCOOMe
Me 2 MeQH Me Me
Org Synth (1963) Coll Vol 4 608 616
CH3CO0Et EtONa
PRCHO ~ ———————»  PhCH=CHCOOEt 68-74%

EtOH
Org Synth (1932) Coll Vol 1 252



SECTION 362

?00H
CH2COQEL Pyr
BuCHO —————y BuCH=CHCOOEL
piperidine
?CN
1 CHoCOOEL KF  Et»0
PhCHO >
2 NaOH EtOH
¢Ho Ph3P=CHCOOMe CHO
(CHp)3CHO  ——————>  (CHp)3CH
we
Ph3P=CCOOEY
(E£0)pPOCHCO0EE, NaH
BTCH2C00Et, (MezN)3P, MeONa
CHp=CHCOOEt, PhaP
Er-i
1 <::>>'NL1 THE
PrCHCH,COOMe -
ét 2 MeaSo
3 NalOs MeOH Hy0
4 720°
T RoNLi  THF
CgHygCHpCHHCOOE
2 PhSeCl

3 MeCOOoH EtOAC

ESTER — OLEFIN

375

78%

JACS (1948) 70 2601

PhCH=CHCOOEL

Bull Chem Soc Jap (1971) 44 1357

=CHCOOMe
Annalen (1962) 658 91
Org React (1965) 14 270
JACS (1972) 94 4298
JOC (1971) 36 1040
Annalen (1965) 682 58

JACS (1968) 90 1647
Tetr Lett (1964) 1653

Pr§=CHCO0Me 72%

Et

JACS (1973) 95 6840

CqH19CH=CHCOOEt

JACS (1973) 95 6137



376 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 362

CHy

[:::::rfy Bu3P=CHCOOEt [:::::[CH=CHCOOEt
rer————

JACS (1967) 89 5850
(1971) 33 1693

CHp{COOMe )2 1 HCHO MeohH
CgHy3] ————> CgH13CH(COOMe)p —————> CgH13CC00Me <47%
NaH THF MepNH. HC1 o
2
2 Mel
3 75°

Synth Comm (1973) 3 359

I
|
MeCHCOOEt

PrCHpBr ==+ PrCH=PPhy ~————  PrCH=CCOOEt 55%
CgHp h|18

Ber (1970) 103 685

CH,=CHCOOMe Pr3N Pd(QAc)2
Phl > PhCH=CHCOOMe 81%
N-methylpyrrolidone

JOoC (1972) 37 2320

OAc Me
i
CHoBr 1 MeCOCHpCOOMe  CHoCHpC=CHCOOMe  MepCuli  CHaCHpC=CHCOOMe
] S —_—
CH=CMe»p NaH BuLi ThF CH=CMe2 Et,0 CH=CMes

2 Ch=COAc  TsOH

Me Synth Comm (1973} 3 321

Review: The Wittig Reaction Org React (1965) 14 270



SECTION 362

ESTER — OLEFIN

377

{(Et0)2POCH2C00BuU-t
0 —> CHCOOBu-~t 83%
NaH MeOCHpCHpOMe
JoC {1971) 36 1024
org Synth (I965) 45 44
Ph3P=CHCOOMe 150° Proc Chem Soc (1961) 454
Ph3P=CHCOOEt, PhCOOH Angew (1963) 75 858
(Internat Ed 2 619)
Review: The Reformatsky Reaction Org React (1942) 11
0 CHpCQOEL CHCOOEL
BrCHyCOOEt OH  TsOH
—— —_— 5 42%
In CgHg CgHg
J Med Chem (1972) 15 1297
BrCHoCOO0Bu-t, Mg JOC (1966) 31 983
Dehydration of B-hydroxyesters with:
DCC, CuCly JCS Perkin I (1973) 2738
AcCl, PhNMep; EtONa Tetr Lett (1969) 5017
0 7 LiCSCOEt Etp0 CHCOOEt
- 5 ~50%
2 HCT Hx0 Etp0

(-

Advances in Org Chem (1960) 2 117 203 204
Rec Trav Chim (1956) 75 1377

COOK

CH2CO0Et QCHCOOE'C

JOC (1973) 38 399

<29%

o



378 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 362

Br, o' MeONa
ELCHCOCH; —> ESCCOCHBr ——»=  ELC=CHOOOMe 29%

Me Me Me

JACS (1950) 72 974
JOC (1971) 36 3266
Org React (1960) 11 261

(CHp)g CO —— (CHp)g CO ——  (CHp)g M ~90%

JOC (1968) 33 2157

Procuti THE M
MeCZCCOOEt — —mm > c=C 19%

/N
Me COOEL

Tetr Lett (1973) 1277
Org React (1972) 19 1
JACS (1969) 91 1851 1853 6186

Me

[
1 (1-PrCH)ZBH THF
BuC=CCOOMe > BuCH=CHCOOMe
2 HOAc cis

Organometallics in Chem Synth (1971) 1 249

MeONa
— (is
PhCHngCOOMe - PhCHZECOOMe trans PhCH=CHCOOMe
NHz N2 BF3-Etp0
Dece
Tetr Lett (1973) 4267

N 1 Sodium (cyclopentadienyl)dicarbonylferrate
MeCHCHCOOEt MeCH=CHCOOEt

2 HBF,
3 Nal MepCO

JACS (1972) 94 7170
PhoPLi; Mel JACS (1973) g5 822



SECTION 362

Ph3P=CMes
PhCOCOOMe ~~ ——— PhECOOMe
THF CHey

COOMe Fe{CO)s
——_—A—b
octane

1 BuLi hexane

CgH13C=CH >
2 (CgHy3)3B diglyme
3 BrCHpCOOEL
4 HOAc
1 BpHg THF
EtCH=CH, >

2 BrCHpCH=CHCOOEt

potassium 2,6-di-t-
butylphenoxide

1 LiN(Pr-1)p THF
MeCH=CHCOOEY >

ESTER — OLEFIN

Can J Chem (1971) 49 2143

[::::],COOMe

JOC (1968) 33 1550

Cetiz_ Cetis
~N
c=C
/N
H™ CHaCOOEt

Tetr Lett (1973) 4491

EtCHCHCH=CHCH2 COOE L

JACS (1970) 92 1761

CH2=CH?HCOOEt

2 EtI £t
Tetr Lett (1973) 2433
hy  MeCN
MeCH=CHCOOEt ————>  CHp=CHCHoCOOEt

Tetr Lett (1968) 4987
Chem Comm (1965) 137

379

72%

85%

69%

72%

96%
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Me Me

]
1 MeCSSCHpC=CHp EtCHLT THF e
CaHy7Br > CgH7CH=CCHpCHCO0EE
2 Mel

3 CuClz Cu0 EtOH

JACS (1973) 95 5803

e MeC(OEt) 3 fle
C=CCHaCHaCHC=CHy  ————>  CHp=CCHCHpCH=CCHpCH,COOEE 92%
I
Me OH EtCOOH Me
JACS (1970) 92 741
Synthesis (1971) 175
?00H
(CH2)gCOOMe electrolysis
CgHy 7CH=CH(CHy ) 7CO0H > Cgh17CH=CH(CH)73C00Me
MeOH
JCS (1954) 448 ~37%
coct . c7H15@ SnC1g
(CH2)5CO0EL > CyHq5CHpCH=CHCHy (CHp)COOMe
P 7H15CH? 2)6
3 Wolff-Kishner
4 MeOH acid
5 Nickel boride Synth Comm (1972) 2 415

Ph3P=CH(CHy ) NCOOR'
RCHO RCH=CH(CHy ) \COOR'

N=2  Acta Chem Scand (1966) 20 992
N=4  Bull Soc Chim Fr (1965) 2988
N=9  Ber (1972) 105 3551

N=10 1Ivz (1960) 1900
(Chem Abs 55 14254)

1 Hg(OAc)y BF3-Ets0 Acp0
CgH13C=CH CgH13C=CH> ~70%
2 KOH Ety0 Hy0 o

JOC (1973) 38 4254



SECTION 362 ESTER — QLEFIN 381
Aco0  KOAc
CgHy1CH2CHO —— CgH17CH=CHOAC 45-50%
Org Synth (1955) Coll Vel 3 127
JOC (1967) 32 489
JCS (1953) 3864
e 1 i-PrMgCl  HMPA e
EtCHCOCHMe, s EtCHC=CMey
t
2 Acp0 OAc
Tetrahedron (1973) 29 479
OR
Ac O HC10
0 EtOAc

Acp0, HC1Q04, CClg
(PhC0),0, HC104 {enol benzoate)

JOC (1966) 31 324
Org Synth (1872) 52 39
JOC (1969) 34 1962

Acy0, BF3 JOC (1969) 34 1425
CHp=COAc, acid Tetrahedron (1971) 27 5987
Pj‘e JCS (1962) 1323
Cghyy
o In ACzo /[::::j:{
0
JCS (1953} 3869
Also via: Section
Acetylenic esters 306
B-Hydroxyesters 327
Otefinic acids 322
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Section 363  Ether — Ether
Bo000000000000

1,1-Diethers (acetals and ketals)

MeOH TsOH
CgHy3CHO _— C5H13CH(OMe)2

HC(OMe) 3 JCS Perkin I (1873) 2738

The following reagents may also be used for the preparation of acetals
from aldehydes and alcohols:

NHgCl, HC(OEt)3 Bull Soc Chim Fr (1865) 1007
NHgNO3, HC(OEt)3 Org Synth (1963) Coll Vol 4 21
TsOH, molecular sieves Synthesis (1972) 419
HC1 JCs (1953) 3864
CaClp JOC (1966) 31 3406
PhSOpNHOH  Joc (1970) 35 1962
Me,S04, NaOH Ber (1958) 91 410

Br 1 Mg Ety0 CH(OEL)?
—_ >74%
Me 2 HC(OEt)3 Me

JOC (1941) 6 489
Org Synth (1955) Coll Vol 3 701

0 i-PrOH  TsOH OPr-1
OPr-i 82%
molecular sieves

Synthesis (1972) 419

The following reagents may also be used for the preparation of ketals
from ketones and alcohols:

Ion exch resin (acid) JOC (1959) 24 1731
BF3-Eto0 JACS (1954) 76 1728

TsOH, HC(OMe)s JACS (1968) 20 2448
Annalen (1962) 656 97

TsOH, MeoC(OMe)p JOC (1960) 25 521 525
continued



SECTION 364 ETHER — HALIDE

Se0; JACS (1954) 76 6113
(PhgP)3RhCT  Ber (1968) 101 1154

Section 364 Ether — Halide
TO6000000000000C

a-Haloethers, B-haloethers, v-haloethers and higher haloethers

Review: The a-Haloalkyl Ethers Chem Rev (1955) 55 301
HCHO HC1

HO(CHZ)wOH —_— C1(CHp)700CH2C
CeHe

JOC (1949) 14 754 696
a-Bromoethers JACS (1949) 71 258

EtOH HC
PhCHpCHO ~ ———— PhCH2CHOE®
NapSOq é]
JACS (1949) 71 4007
PhICl; hv
EtOCHoMe —_— EtOgHMe
cl Annalen (1969) 728 12
J:::::IOH BrCHoCHBr  NaOH /[::::]/OCHchzBr
e
NO7 H20 N0,

Synthesis (1972) 693

co 1 Hg(0Ac), MeOH co
[::::]: > NCHCH=CHp, - Z - > NCHaCHCH, I
o) 2 KI Hp0 0 OMe

31z

JOC (1952) 17 68
JACS (1955) 77 1738

383

<94%

79%

56%

75%



384 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 365

[::::] NBA MeOH [::::Ijome
R e
HpS04 Br
JACS (1943) QSL 2196

t-BuOBr Bull Soc Chim Fr (1961) 2360
BrN3 Tetr Lett (1968) 3921

C1CHp0Me
MepC=CHy ~ —————>  MeCCHoCHpOMe 60%
nCly 4

Ber (1936) 69 2706

(i-Pr)oNCl b
MeCHp(CHp)gOMe ~ ———————>  MeCH(CH,)4OMe
HpS0g  Hp0 &

JACS (1971) 93 438

Section 365 Ether, Epoxide — Ketong
EEEEEEEECE CCOCO0RO00

a-Alkoxyketones, B-alkoxyketones and epoxyketones

T1(0Ac)3 MeOH
EtCSCEt  ———————>  EtCOCHEE 85%

O jacs (1973) 95 1296

i-PrOH BF3-Et,0
PACOCT  -->  PhCOCHNy ~ ~—————"——»  PhCOCH0Pr-i ~69%

JACS (1850) 72 5161

Et,0 hy
MeCOCT —_— MeCHOEL
1
coe Angew (1965) 77 216
(Internat Ed 4 239)



SECTION 365

1 Mg Etp0
PhBr e PhCOCH,0Me
2 MeOCHoCN
Me

]
1 (i-PrCH)oBH THF

BuC=CCH(DEt)
2 Hp0p NaOH Hy0

ETHER, EPOXIDE — KETONE

385

71-78%

Org Synth (1955) Coll Vol 3 562

BuCHoCOCH,0Et 61%

JACS (1974) 96 316
1 Mg Ety0
PhBr PhCOCHoCHoOEt 82%
2 CdClp CgHg
3 Et0CH2CH,COC JACS (1949) 71 3480
0 1 pyrrolidine Cghg 0
2 33%
2 MeOCH,C1 CHoOMe
JACS (1963) 85 207
Me
[::::I;Me PhCHo0CH,C1 [::::1:CH2°CH2Ph
e
0 NaH dioxane 0

JCS (1963) 4634
(1964) 4521

Ot
CHp=CPh . BF3-Etp0 get
PhCOCH3 > PhCOCH,CMe 37%
Ph

Synthesis (1972) 378
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MeQOH don exch resin (acid)
Me,C=CHCOMe > MeoCCHaCOMe 57%

OMe

JOC (1958) 23 937

COMe EtOH hv COMe
——— 62%
OEt

JACS (1967) 89 3949
Tetr Lett (1968) 2025
Bull Chem Soc Jap (1967) 40 945

Review: The a-Epoxyketones Annales de Chimie (1966) 11 159
/0\
CHO  BrCHyCOPR CHCHCOPh
’ 88%
MeONa EtOH

JACS (1955) 77 580
JCS C (1970) 1154

CgHyy
02 hw Pyr
- 75%
HO hematoporphyrin 0
0
JACS (1963) 85 1894
0 0

Ho02 NaQOH
NG 0 70-72%

MeOH Hp0

Org Synth (1963) Coll Vol 4 552
. JCS Perkin I (1972) 2051

t-BuOOH, PhCHpNMe3 OH JACS (1958) 80 5845
(1968) 30 6495

continued



SECTION 366 ETHER, EPOXIDE — NITRILE 387

Ho0p, DMF (neutral} Chem Pharm Bull (1969) 17 1206

NaOC1, Pyr JOC (1963) 28 250
Tetrahedron (1968) 24 6583

PhCOOoH JACS (1950) 72 367

Section 366  Ether, Epoxide — Nitrile
FEEXC CC00QUOOQO00QOCOCO0

o-Cyanoethers, R-cyanoethers and epoxynitriles

QSTMe3 )
MepCON KON 0SiMes
C5H]3CO —_—_— 06H13?CN 95%
I -
Me 18-crown-6 Me
Tetr Lett (1973) 4929
Ber (1973) 106 587
+ -
CHy=CHCN  PhCHpNMe3 OH
BuOK > BUOCHpCHoCN 86%
Org React (1949) 5 79 110
JCS (1945) 535
A MegSTCN ATCT3
MeoC-CHo —_—_—— I‘4ez(|QCH20$1Me3 93%

CN
Tetr Lett (1973) 1449

+ -

0
\
O CICH)CN PhCHpNEt3 C CHCN
79%
NaOH Ha0

Tetr Lett (1972) 2395
J Indian Chem Soc (1963) 40 114
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NaCN  Hy0 N
EtCHCHO e e EtCHCHCN 30%
51 Bull Soc Chim Fr (1967) 1587

Section 367 Ether — (lefin
S50 000000000808

Vinyl ethers (enol ethers) and allyl ethers

1 Hg(OAc)y MeCH
C5H13CECH — CgHy3C=CHp 59%
2 NaBHg NaOH 6Me

JOC (1973) 38 4254

Et  EtoCH=CH, £t
CH=CCHOH  ————>  CHa=CCHOCH=CH, 77%
Ve Hg(0Ac), Me
JACS (1973) 95 553
JCS Perkin I (1973) 1791
CHp=CHOAC JACS (1953) 75 2678
CH2OH CHa0CH=CHMe
Lo 1NaH CHpeCHCHpBr L
3 0 CeMs
K 2 t-BUOK MepSO

JCS (1965) 2205
JCS Perkin I (1972) 1535
JOC (1973) 38 3224

©0H 1 BrCHyCHBr @OCH:CHZ
———————————
NaOH H»0
ND; 2 NO

2 t-BuOK CghHg 2

Synthesis (1972) 693



SECTION 367 ETHER — OLEFIN
HC(OEt)3 NHgCl H3POg

MepCHCH) ~—————————> MepCHCH(OEt), ——>  MepC=CHOEt
EtOH

Bull Soc Chim Fr (1965) 1007

EtOH NaOAc
PrCHyCHO  ——> PrCHZEHOEt —_— PrCH=CHOEt
HC1
1
¢ JoC (1958} 23 670
Ber (1956) 89 1468
1 PhaP HCOOEt
C11H23CH2Br  ——————>  CyqHp3CH=PPh ————>  C771H23CH=CHOEt
2 MeONa THF n 3 e
Zh Org Khim (1966) 2 2181
(Chem Abs 66 85406)
0—C0

0 1 CHOBuU
e CHoNNO ?ﬂi
BuOH

JOC (1969) 34 1220

+ -
0 PhgPCHpOMe C1 PhLi CHOMe
Eto0

Org React (1965) 14 270 399
(MeoN)POCH20R  Compt Rend (1971) 272 100

(cg\ CO 1 HC(OEt)3 HpS0, EXOH (/)\ CoEt
2110 CH
e M2 g 1som NG

Annalen (1962) 656 97

389

55%

37%

6%

<85%

71%
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1 t-BuOK MepSO
PRCOCH; ~ ———————>  PRC=CHy 68%

2 MesS0
2244 OMe  Chem Comm (1966) 51

+ -
CHp=CHPPhs Br  EtONa
PhCHO > PhCH=CHCHo0EE 54%

EtOH
JOC (1966) 31 467

1 PhSeBr OR
———
2 ROH JOC (1974) 39 429

Me

]
1 (i-PrCH),BH THF
BuCZCCH(0Et), > BuCH=CHCH,0Et 65%
2 HOAc

3 Hp02 NaOH H20

cis
JACS (1974) 96 316

Section 368 Halide — Halide
CC0006506000000000

1,1-Dihalides and 1,2-dihalides

HF  Pyr THF
BuC=CH —_— BuCF2 70%
)

Me Synthesis (1973) 779

RoNSF5  CClg
CoH1sCHO  ——————>  CgH)3CHF? 75%

Synthesis (1973) 787
MoFg Tetrahedron (1971) 27 3965



SECTION 368 HALIDE — HALIDE 391

PhsP-Clp

PhCHO ——— PhCHC1, 59%

Annalen (1959) 626 26
PC15 Org Synth (1943) Coll Vol 2 549
MeOCHC12 Ber (1959) 92 83
NHZOH; C]Z Joc (1971) 36 2146

1 NoHg

i-PrCHO — i-PrCHI 62%

2 Io Et3N Etp0
Aust J Chem (1970) 23 989
JCS (1962) 470

@NHz 1 NaNOp HBr Hp0 @CHZCHB'”Z
<77%
No 2 CHp=CHBr CuBrp NO

2
NaOAc H»0 2
JACS (1954) Zé_ 3005
Org React (1960) 11 189
PhHgCC1 By
BuCHMep —— BugMez 20%
CHC1,
Joc (1970) 35 1989
Annalen (1969) 729 33
N SFy HF
(CHz)]O co e (CHZ)TO CFo 23%
N_ CHyCI2 N/

JOC (1971) 36 818
(1961) 26 2436
JACS (1960) 82 543

R2N5F3 Synthesis (1973) 787
COF2 JACS (1962) §i4275
MoFg Tetrahedron (1871) 27 3965

UN
PCT
@o’ 3

Ph,CO —Z — > PhyCCl; ' 86%

Ber (1963) 96 1387
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1 NoHg
1-PrCOMe > i-PrClp 50%
2 Ip Et3N Etp0 Me

Aust J Chem (1570) 23 989

Br I?r

OCHMEZ Bro hy CHMeo
_— ~50%
cc1y

Rec Trav Chim (1964) 83 67

PhgP-Xp X
0 —_— X=C1 or Br
X

Tetrahedron (1971) 27 2617
Tetr Lett (1972) 3869

C0CT2 Ber (1962) 95 2976
S02C12 Can J Chem (1966) 44 2339
M82N=CHCT C1 Chem Comm (1967) 1152
+ -

NBS CClg
MeCHg('ZMeZ _— Me(ltH-(IZMez 20%

Br Br Br JOC (1953) 18 649

1 HF NBS Pyr Ets0
MeyC=CMey > MepC-CMes
2 AgF FE
Synthesis (1973) 780
Pb(0Ac)g, HF JACS (1962) 84 1050

¢l
CgH17CH=CHy 5 ey CHCH,CT 86%

o Synth Comm (1972) 2 129
Cl2, Pyr or Clp, SbCl3 JOC (1959) 24 1621

Continued



SECTION 368 HALIDE — HALIDE 393

Clp, SHCTs
PhICI,

NCS, HCT
S0,C15, Pyr
NC13

PClg
CuCly

T1C15
Pb(0Ac)4, MeCOCT

Chem Comm (1971) 1064
JACS (1951) 73 3329

JOC (1959) 24 1621
(1971) 36 1024

JOC (1959) 24 1621
JACS (1959)781 2191

Rec Trav Chim (1971) 90 549
Joc (1971) 36 3566

Synthesis (1969) 135
JOC (1971) 36 3566

JOC (1971) 36 3566

Bull Chem Soc Jap (1971) 44 1973
(1970) 43 1439

Bull Chem Soc Jap (1972) 45 1482
Tetrahedron (1969) 25 1545

B CcCi P
GGMe2 r2 4 Q [;,Mez 50%
Br Br

Pyr-HBr3

CuBro
Iz
FY‘CH=CH2 —_ PY‘('ZHCHQI
I
NCS HF Pyr
BuCH=CH2 —_— BuCHCH2C'l
sulfolane ;

Rec Trav Chim (1964) 83 67
Org Synth (1943) Coll Vol 2 171

Org Synth (1966) 46 46
JACS (1972) 94 7118

JOC (1971) 36 3324

Can J Chem (1964) 42 2710

40%

Synthesis (1973) 780
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JACS (1959) 81 4107 2191

NBA HF Br
——
F
Org Synth (1966) 46 10

NBS, HF Synthesis (1973) 780

Brp, AgF Can J Chem (1969) 47 361
Chem Ind (1967} 1787

HF Io AgNO3 Pyr
BuCH=CHj > BuCHCHI 80%
sulfolane ;

Synthesis (1973) 780

I, AgF or NIS, HF Can J Chem (1969) 47 361
JACS (1960) 82 4007

NBA HC1
PhCH=CHp — Ph?HCstr 36-44%
Ho0
2 ¢l JACS (1951) 73 998
(1959) BT 2191
(1952) 74 4891
I CuCls
t-BuCH=CHa —— t-BuCHCH2 L 73%
MeCN ,

JOC (1971) 36 3324 2088
Ip, HgCly JACS (1948) 70 828

Section 369 Halide — Ketone
TELH00C00008060600

a-Haloketones . . . . . v v v v v e e e e e e e e e e e page 394-399
B-Haloketones . . . v « & &« 0 i e e e e e e e e e e e e 399
Higher haloketones . . . . . « « « ¢ v v v v v v v v v e e 400

Et,NCT  HpSO4
Pri=CMe _—_— PrCHCOMe 33%
HOAc é]

JOC (1967) 32 3263



SECTION 369

1 EtMgBr Et20
CgH11CSCH  ———————>  CgH{7CZCBr
2 Brp
1 Ph3P=CHPr
[:>>-coc1 —_— s

2 PhICly CgHg
3 NapC0z H20

HALIDE — KETONE

395

1 Hg0 BF3
—————> (5H171COCH2BY
2 HCT Ho0

JACS (1937) 59 1307

CO?HPr
Ct

Tetrahedron (1969) 25 1871

OR
RO:[:Tkt:{CHchZCOOH CHoNy \W,CHZCHZCOCHNZ HCT \;;rCHZCHZCOCH267
( ) ——
Me ™y Ets0 H20 Eto0
J Med Chem (1971) 14 641
Org Synth (1955) Coll Vol 3 119
Bromoketones JOC (1970) 35 1381
Todoketones via bromoketones JACS (1943) 65 1516
Me gMe Me Me
CHoC=CHCOOMe Ph3P=CEt CHgC =CHCOOMe NCS CH2C =CHCOOMe
1 e
CHzCH=9(CH2)2CHO THE CHzCH C(CHZ)ZCH CEt NaOAc CHZCH C(CHZ)ZCHCOEt
Me Me OMe Me C1

/[::::] C1CHCOOH
Me polyphosphoric acid

C1CHCOCT, AlCT3
1 Mg Etp0
PhBr ——————>  PhCOCHEt
2 ELCHCOOEL :
F

60%
JACS (1972) 94 5374 5379

COCH2C1
Me’[:::::[

Synth Comm (1972) 2 97
Org Synth (1955) Coll Vol 3 183

40%

50%

Bull Soc Chim Fr (1970) 991



396 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 369

1 Mg Et»0

BuBr —————>  BuCOCHyCI 51%
Z CichLoct Org React (1954) § 28
JACS (1945) 67 1944
1 Mg THF
PhBr  ————————>  PhCOCMe 40%
2rOSiMe3 Br
N=C=CMes
3 Brp
4 (COOH), Hp0 JOC (1973) 38 2129
me Hi me
?H2C=CHC00Me 1 EtCOCHCOEt 9H2C=CHCOOMe
CHpCH=C(CHz)2Br CuCl, Licl oWwF  CH2CH=C(CHp)2CHCOEE
Et 3 Ba(OH), EtOH Bt 0O
JACS (1968) 90 6225
(1944) 86 1132
CgH17
f (CF3)3C0F Foe, 1
- ——
0 AcO or SF50F 0
or CF30F 40-629%
Chem Comm (1972) 122
FC103 JCS Perkin I (1973) 2365
Via ethoxalyl derivative JACS (1960) 82 2312
Via enamine JOC (1958) 23 1406
1 LiCHC, ¢
PhCQ > PhCHCO <70%
2 Lithium piperidide
THF

Tetr Lett (1972) 4117 4661
Ber (1973) 106 2626



SECTION 369

—_—_—
a1
Clp. HOAC
Pyr-HCl13

CUC]Z
S0,C12

Se0C1o

PClg

t-Bu0Cl

Pb(0Ac)g, MeCOCI
Chlorination of imines

HALIDE — KETONE

397

61-66%

Org Synth (1955) Coll Vol 3 188
JCS (1953) 3869

JACS (1953) 75 3500

JOC (1963) 28 630

Org Synth (1963) Coll Vol 4 162
JOC (1972) 37 2436

JOC (1963) 28 1128
Compt Rend (1963) 256 1996
JACS (1953) 75 3500
Tetrahedron (1969) 25 1545
Tetrahedron (1970) 26 5191

?Ac
COMe C=CHy COCHoCT
NCS
- e
dioxane
AcO JACS (1959) 81 2383
Cl2 JOC (1961) 26 4569
Bro CClg

Qcocm

Bry, HBr, HOAc or dioxane-Brp
Pyrrolidone-HBr3
CuBrz

~. Brz MeOH

NBS, benzoy! peroxide

COMe
Br
[::::>>-COCHzBr

Tetrahedron (1970) 26 5611
JCS (1954) 3257

Can J Chem (1969) 47 706
JOC (1964) 29 3459

- JACS (1968)790 6218

JCS Perkin I (1972) 50
Angew (1959) 71 349

continued



398
+ -
PhNMe3 Br3

Bromination of Ketals

Bromination of enol acetates

Bromination of lithium enolates
Bromination of enol ethers

Bromination of imines

Ph

L

HCOOEt
—_—

MeONa

0Ac

{
CHp=CMe  HpS0g Ohc

]
BuCH=CMe
BuCHoCOMe

N~ BuCHCOMe

NBA CClg N

Iz, Cal
1,3-Diiodo~5,5-dimethylhydantoin
Via oxalyl derivative

0Ac

AcO

COMPENDIUM QOF ORGANIC SYNTHETIC METHODS VOL 2

CHOH 18rp Kr
NaOH

—_—
dioxane H0

JoC (1971) 36 4124
Bull Soc Chim Fr (1962) 90

Tetrahedron (1963) 19 861
Bull Soc Chim Fr (1962) 90
JACS (1965) 87 817

Chem Pharm Bull (1969)
(1972)

JOC (1973) 38 2576

JOC (1959) 24 1564
Tetr Lett (1972) 4055

Tetrahedron (1970} 26 5191

17 1585
20 2156

2 NaOH

JOC (1970) 35 753

NIS or ICI

Bu?HCOMe
1
Nal MeoCO

JACS (1953) 75 3493
JOC (1960) 25 1966
JOC (1965) 30 1101
JACS (1952) 74 4974

NN

AcO “F
0
JCS Perkin I (1973) 1462

NOF Chem Ind (1965) 1929

SECTION 369

L

29%

13%



SECTION 369 HALIDE — KETONE 399
NOC1 N0 MeCOCHoCH,COOH 0
—_ ————— 93%
CClg ¢l HCT Hy0 c1
JOC (1967) 32 4136
Ny Crozci "
(CHa)10 i — (CH2)10 i 79%
CH  MepCO CHCY
JOC (1973) 38 185
1 BoHg THF
BuCH=CHp ~—m————> BuCHoCHoCHCOPY -1
2 i-PrCOCHN, :
v
3 NBS
4 NaOH HZO Can J Chem (1972) 50 2387
Blr (')H Bir
CHaCH=CHPh CH2CH~CHPh CHoCHCOPh
OAC  NBA HC104 OAc  Cr03 HpSO4 0Ac
—— e Y
dioxane Hx0 Me2C0 H0
JACS (1972) 94 5386
(1956) 78 3749
Helv (1944) 27 821
1 CgH13CH(COOTHP)p Na CgHg
Me?HCOC1 >  MeCHCOCHCgH13
o1 2 CgHg (reflux) (’:]
JCS (1952) 3945
BrCH2CH,COCT
PhH S BrCH2CH2COPh <93%
A1C13 CSp

JACS (1940) 62 1435



400 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 371

BuoCuli
I(CHy)10C0CT — I(CHz)70C0BuU 93%
Ety0
JACS (1972) 94 5106

Section 370 Halide — Nitrile
0000000800000 000

CEEEE-T=)

Halonitriles
+ - CHy=CHeN cu?t
PANHp == PN (1 ——————>  PHCHpCHCN ~60%
C1
Proc Chem Soc (1962) 117
Org React (1960) 11 189
PCl5 CgHg
MepCON  ————>  MeCCN 38%
OH a1
JACS (1945) 67 690
P0C13, Tutidine JACS (1950) 72 1753
1 9-BBN
EtCH=CHy EtCH2CHoCHCN 75%
2 C1,CHCN potassium 2,6-di- ¢1

t-butylphenoxide THF
JACS (1970) 92 5790

Section 371 Halide — Qlefin

CEEEEECE-CT TR NG

Vinylic halides, allylic halides, homoallylic halides and other olefinic
halides.

For the conversion of allylic alcohols to allylic halides see section 138
vol 1 and vol 2 (Halides from Alcohols)

For allylic halogenation with NBS etc. see section 146 vol 1 and vol 2
(Halides from Hydrides)



SECTION 371 HALIDE — OLEFIN
Ph3P=CHF

CgHyqCHO —_— C5H11CH=CHF
THF

Synthesis (1969) 75

———
CH2C12

JOC (1971) 36 818

PhCHoC1  ZnClg
PhCSCH ~———————w  PhC=CHCH2Ph
i

CHoCl2 Cl
JCS Perkin I (1973) 2491
1 EtMgBr Etp0 1 Dicyciohexylborane
BuC=CH -——————~ BuC=CSiMe; —  BuCH=CHX

2 MesSic) 2 HOAc trans
3 Ho02 base
4 Xo
5 MeONa

Tetr Lett (1974) 543

+ -
Ph3PCHpCH C1 Buli

[::>-co - [::>~c=CHc1
piperidine Et20 f

Ber (1972) 105 1683
Org React (1965) 14 270

401

35%

447

95%

X=C1
or Br

81%

PhHGCHC1Br, Ph3P J Organometallic Chem (1965) 3 337

0 0—C0 : CHX
MeOCH,CHZ0L i
O’ I CHpNNO 277277 x=C1 or 1
LiX

JACS (1970) 92 4309



COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

SECTION 371

/" Ng 1PCls Cehs T
(CH2)7 | —  (CH); i 32%
\/CHZ 2 KOH EtOH \/CH
JACS (1952) 74 3643
Ph3PCl2 Annalen (1959) 626 26
C19CHOMe, ZnClp Ber (1959) 92 83
PhsP, CClg Chem Comm (1972) 443
@Sjmg, Ber (1963) 96 1387
PhIC1) EtONa
CHy ——— CHoCl ——— CHC
CH2CT2 c1 EtOH
JOC (1971) 36 1024
e 3 NaOH cis
1 (EtCH),BH THF
PrC=CH ——————C: PrCH=CHBr
2 8rp CClg - trans
JACS (1967) 89 4531
(1973) S5 6456
CCH ke OMF C=CHy
e Br 78%
MeO Me0
Helv (1964) 47 194

HBr peroxides

————

BuC=CH BuCH=CHBr

1 Mg Eto0
_—_—

2 BrCH2(13=CH2
Br

S

OCHZ(I:CHZ
i

Org Synth (1932) Coll Vol 1 186

74%

Org React (1963) 13 150 234

Br



SECTION 371 HALIDE — OLEFIN 403

+ -
O PphaPCHoBr Br PhLI CHBr
89%
Etp0

JOC (1965) 30 2208
Org React (1965) 14 270

0:1:j*i:],CH=CH2 1 Brp CCla \;J,CH=CHBr
Me ::: 2 KOH EtOH

J Med Chem (1972) 15 1262
t-BuOK JOC (1965) 30 2208
NaNHp, t-BuOK Chem Comm (1972) 1289
BU4§ Br, QF%FHZ Ber (1973) 106 1648

chcog | Bra CHpClp CHBr 853
2 NagCO3 Hp0

"JOC (1965) 30 2208
JCS C (19713 2352

1 Dicyclohexylborane THF

BuC=CX > BuCH=CHX <95% (X=Br)
2 HOAc . <85% (x=I)
cis
JACS (1967) 89 5086
1 (i-Bu)oATH heptane
BuC=CH > BuCH=CHX 72% {X=Br)
2 Xo THF trans 74% (X=1)
3 HS04  Ha0 JACS (1967) 89 2753
1 Catecholborane
CgH13C=CH »  CgHy3CH=CHI 71%
2 Hy0 6713
3 NaOH Ha0 Etg0
41, JACS (1973) 95 5786

Tetr Lett (1974) 543



404 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 371

NCOOK
1 Buli  Etp0 NCOOK
CoHYICHOSCH —————> C5HIICHESCT —————»  CgH)1CHOH=CH] ~65%
owe 212 oTHp  HOAc MeOH OTHP
cis
JACS (1872) 94 9256
1 NoHg-H20 EtOH
PhCOCHoMe »  PhC=CHMe 60-65%
2 I EtgN Et0 i
Aust J Chem (1971) 24 1425
(1970) 23 989
JCS (1962) 470
JOC (1969) 34 3502
ICT CHpCls €1 KOH EtOH
CHp — 2 % CH2l > CHI 27%
JOC (1971) 36 1024
Li
S
1
ICH2=CHCHS-<NJ THF  HMPA
CigH21Br > CygHz7CH=CHCHp1 50%

2 Mel NaHCO3 DMF
Tetr Lett (1972) 2743

Me
1 [ >4 cockacooEt Me 1 PBry LiBr collidine
CH2=CH(CH2)2?H-—L(:]

CH2=CHCHzBr
NaH THF 5 2 nBry ’//’
2 Ba(OH)z
3 LiAlHy CHZ_CH(CHZ)Z\Czc/Me
H”  T(CHp)oBr
9‘1& JACS (1968) _9& 2882 6225
EtC=CHCu Me
I(CHp)3ll  ————>  EtC=CH(CHp)3Cl 463

Tetr Lett (1973) 2407

Also via: Acetylenic halides (Section 308)



SECTION 372 KETONE — KETONE 405

Section 372 Ketone — Ketone
[

o L CE)

1,2-Diketones page 405-407

.......................

1,3-01ketones .« . v v v v e e e e e e e e e e e e 408-410
1,4-DIKEtONES « « v v v i e e e e e e e e e e e e 410-412
1,5-Diketones . . . . . . . . . . e e e e e e e e 412-413
T1,6-Diketones . . . . . L . L L L L e e 413
Rulp NalQg
BuC=CBu _ BuCOCOBu 70%
CClq H20 Tetr Lett (1971) 2941
NBS Can J Chem (1971) 49 1099
HNO3 JACS (1956) 78 2518 2522
KMn04 JOoC (1952) 17 1063
TI(NO3)3 JACS (1973) 95 1296

+ -
1 PrCHoPPh Br PhLi Etp0

<::::>»coc1

—

2 KMnOg MgSO4 CgHg H20

<::::>—COCOPr

Tetrahedron (1968) 24 2419
Ber (1969) 102 2259

OH OH NBS EtOAc
CgHy3CH-CHEyH5 —_— CgH13C0COCTHs 35%
H20
JCS C (1968) 2617
(Ph3P)3RuCly, PhCH=CHCOMe JOC (1972) 37 1832
PhSH 1 Nal PhCOCT DMF
PhCHO —— PhCH(SPh)2 PhCOCOPh
InCly 2 Hydrolysis
JOC (1963) 28 961
1 NaCN DMF
PhCHO --» PhCH=NPh ————— PhCOCOPh 71%
2 HC1 Hy0

JOC (1972) 37 135



406 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 372

/'\ CHo

CHCOOMe Na CH COS1Me3 HC (CHz)g 714%

— e
\/CHCOOMe Me3Sic] \\_/CH Cosite; g0 \_/?O
CHa

Can J Chem (1969) 47 3266

(coc1)p LiBr
BuBr --+ Bupld  -———————  BuCOCOBu 37%
THF

JCS A (1966) 456

OO Se0; dioxane Hp0 (:EO
] 0

Org Synth (1963) Coll Vol 4 229
Annalen (1962) 659 64
Synthesis (1971) 215

O o, t-Buok 0
———
HMPA  t-BuOH 0
Bull Soc Chim Fr (1967) 3742
Tetr Lett (1961) 554
MeONO HC1 H2S04 H20
BuCH»>COMe ——————> BuCCOMe  ~---=---- +  BuCOCOMe
Eto0 Ho0 NOH

JOC (1959) 24 1726
Org Synth (1955) Coll Vol 3 20

0 0 KMnOg  MgSO4 0
- B
CHPh  MepCO 0

JACS (1964) 86 3068
Via hydroxymethylene derivative Chem Comm (1968) 1055
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CgH17

Br i ] P_yl" 0 {
- e
0 0 2 p-Nitrosodi- 0

methylaniline
3 HC1  Hp0
4 KOH H»0

Helv (1944) 27 524
JOC (1964) 29 1677

CHecy Km0y Acpl N

(CHz2)10 48

JACS (1971) 83 3303

OH
(CO(':H ) CU(OAC)2 HOAC ( coco )
(CHo)g (CHp)s
MeOH Ho0

Org Synth (1963) Coll Vol 4 838
JOC (1964) 29 1677

Air, CuSOg, Pyr Org Synth (1932) Coll Vol 1 87
Cr0z, H2S04, MepCQ Chem Ind (1972) 807
Aco0, MepSO JOC (1967) 32 3204
MnOy JOC (1966) 31 615

Bio03 JACS (1956) 78 2518
JCS (1951) 793

TIOEt JCS (1952) 2771
HgCly, JCS B (1966) 366
Na[Sb(DAc)g] Ber (1964) 97 124
Ph3P-BY‘2 Synthesis (1972) 697
(PhqP)3RuClo, PhCH=CHCOMe JOC (1972) 37 1832
NBS JCS C (1968) 2617

88-89%

HC1  Hp0 0
I 65%

0

JOC (1959) 24 719
Helv (1962) 45 2575
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1 MeCOOH  (CF3C0)50
BUCZCH > BuCOCH,COMe 20%
2 MeOH

o JCS (1953) 3628

RCO BFy Tetr Lett (1972) 4935
(1971) 3101

1 BF3
(EtCHpC0)p0 ~ ——————>  EtCH,COCHEE 80%
2 (BuC0)50 (L,OBu

Annalen (1963) 668 15

CHOH  ro3 HpS04 /o

(CHp)7 C'IHZ -——EO————b (CHz)7 CH2
CHOH Me2 co

JCS Perkin I (1972) 1509

Review: The Acylation of Ketones to Form 8-Diketones or B-Keto Aldehydes
Org React (1954) 8 59

co

T % 5 1 CHaCOCT EtgN N
(CHo)17 ¥ -->  (CHo)y7 —————————>  (CHp)y7 72 <38%

CHo NG A Et,0 co

2 HCT Hg0 CHp

Ber (1972) 105 2216

VR
[::::]50 Morpholine [::::]/ N 0 cgHypcoct [::::Ifo
—————— ————
Cote C0CsH1 1

JACS (1963) 85 207
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Aco0  TsOH AcOH-BF 3
BuCHoCOMe = BuCH= ?Me ————>  BuCHCOMe 64-77%
Acs0
0Ac 2 COMe

Org Synth (1971) 51 90
JACS (1953) 75 5030
Tetrahedron (1966) 22 2039
JOC (1969) 34 1425

Acylation of ketals JACS (1963) 85 3901

CoOMe
(:::::I,COCH3 [:::r [:::::TCOCHZCO\[::::]
83
MeZSO

JOC (1962) 27 2742
org Synth (I855) Coll Vol 3 251 291

O CHpN, KO
—_— 90%
0 Etp0 Hx0
Annalen (1962) 659 64
MeCOCHpCOMe
CgH3CH=CHy ~ ———————>  CgH13CH2CHoCHCOMe
peroxides éOMe
Proc Chem Soc (1964) 142
A1C13 Hexane
C17H35C00?=CH2 —————— Cq7H35C0CH2COCT 7H35 65-70%
CH3 Tetr Lett (1969) 2553
JOC (1971) 36 1447
PrCOSH Et3N Bis~[3-dimethylaminc-
EtCOCHpBr ——————» EtCOCH2SCOPr > EtCOCHoCOPYr
Et20 propy1]-phenylphosphine ~86Y

LiBr MeCN

Helv (1971) 54 710



410 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION

RX
RCOCH2COR — RCO?HCOR

base R
Base:
KoC03 Org Synth (1973) Coll Vol 5 785
TI10Et JACS (1968) 90 2421
NaH JOC (1961) 26 4112
NaNHp Org Synth (1967) 47 92
1 BuLi hexane
CgH1 3C=CH »  CgHy3COCHCH2COMe
2 {CgHy3)3B diglyme 65H13
3 BrCHoCOMe
4 Hpo0» NaOAc Hp0 Tetr Lett (1973) 4491
@e
1 CHp=COAc

EtCOCT --+ EtCOCHN»

E£COCHoCHoCOMe

cuprous acetylacetonate

2 Base

PhCH=CHCOMe  KCN

Tetr Lett (1971) 2575

PhCHO PhCOQHCHzCOMe

OMF Ph

Angew (1973) 85 89

{Internat Ed 12 81)

Tetr Lett (1973) 1461

1 Buli THF hexane

CeH13CHO --» CgH13CH(SPh)2
2 Cul

CgH13COCH2CH2COMe

3 CHp=CHCOMe

4 CuCl

Cu0

Mezco Ho0 JACS (1972) 94 8641

1 EtSOCHpSMe Buli HMPA

CgH130Ts
2 Buli

3 CHp=CHCOMe
4 HgCly HCI

CgH13C0CH2CHoCOMe

Tetr Lett (1973) 3275 3271

372

75%

67%

72%

76%
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PhBr -=-»

Li
: [y— CHZCHZ—I(z:]

KETONE — KETONE a1

QONMez
(CHp)NCONMep  Et20

PhLi > PhCO{CHg)nCOPh N=2 or 3

JOC (1973) 38 901

Me

BuBr > BuCOCH2CH2COMe
2 HgClp CdCO3 Me2CO Hp0
Chem Comm (1972) 529
s 4/ N
1 “QME THF
EtCH=CHCH2CHoBr EtCH=CHCH2CHoCOCH2CH2COMe
2 H2S04 HOAc H20
JOC (1966) 31 977
0 0 0

Nickel peroxide
<80%

JCS Perkin I (1974) 280

Pyrrolidine @N: > BrCHpCOEt C[O
e —— ——————
CeHe CHpCOEL

JACS (1963) 85 207

[:::::[OEt 1 NoCHCOMe copper [::::Iio
—
bronze CH>COMe

2 HCT Hp0 Etp0

Synth Comm (1973) 3 255
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Ph3P=CHCOPh SnClz HQ
PhCOCH) ~———————» PhCOCH=CHCOPh ——————> PhCOCHoCHoCOPh <85%
HOAc H20

Aust J Chem (1971) 24 2137

HgSOz H2S0g
BUCSC(CHp)NCOMe ~ ———————>  BuCHpCO(CHz)NCOMe 85% (N=2)
MeOH H0 93% (N=3)

JACS (1964) 86 935

Ni(CO)q BuLi e
Me,C=CHCOMe ———— BuCOCCHoCOMe 89%
pentane l:‘le
Synthesis (1971) 55
CHp=CHCOMe TiClz Ha0
EtCHpNOp —————> EtCHCHoCHoCOMe ——> EtCOCH2CHoCOMe 64%
(i-Pr)oNH &02 glyme

JACS (1971) 93 5309
Tetr Lett (1872) 1331
Joc (1974) 39 259

/ 1 EtpNCCMe MeCN o
[\ > PhCOCHCHoCOCHoMe 56%
PPN 0 2 HO HO HOAC 2

Tetr Lett (1971) 1565 1569

1 Mg
Mel ~~——————> MeCO(CHp)3C(0Et)p --> MeCO(CHp)3COMe <20%
2 Me_0~0Et Me

| OEt
Bull Soc Chim Fr (1970) 4429
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1 Mg Etp0
PhBr ———e—— PhCO(CH2)3COPh

2 Ph_0_0
|
I:v:r Zh Org Khim (1969) 5

(Chem Abs 70 87453)

[::::I:O Pyrro]1d1ne [:::::[ {:::X 1 CHp=CHCOEt 0
r———————
dioxane (CHp)pCOEE

2 HOAc NaOAc 9
H20 65%

JACS (1963) 85 207
CHp=CHMgC1  CuCl

BuCOOH > BuCO(CH2)4C0Bu 53%
THF

Can J Chem (1972) 50 2786

COCT poculi Ety0 COR
(§H2)4 —_— (§H2)4 92% (R=Me)
cact COR 90% (R=Bu)
JACS (1972) 94 5106
coct PhH AICT3 COPh
(CH2)4 —_—_— (9H2)4 75-81%
coc1 COPh
Org Synth (1943) Coll Vel 2 169
Electrolysis
MeCO(CHp)pCO0H ~ ——————>  MeCO{CHp)4COMe 21-26%
MeONa MeOH

“.nalen (1953) 580 125



414 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 373

Section 373 Ketone — Nitrile
TTc000006000080600

o, B8, Y, Sand s-ketonitriles

NOCT
BuC=CH --» (BuC=C)pHg -~ BuCOCN

Proc Chem Soc (1963) 13

CuCN
PhRCOCT —_— PhCOCN 60-65%
Org Synth (1955) Coll Vol 3 112
Can J Chem (1971) 49 919

COOEt

CH2COC) 1 CHpCN Na  Etp0 @[CHZCOCHZCN
40%
N0y 2 HC1 H0 NO»

JOC (1960) 25 736

CHCN  Ph3CNa
PrCOOEt ~ —————>  PrCOCHyCN

Et20 JACS (1942) 64 2720

0 Pyrro11d1ne > CICN Et3N 0 03
< pﬂ
TsOH C6H5 d1oxane N

JACS (1959) 81 5400

O 1 CISOpNCO  CHoCTo 0
. o 69%
Me 2 DMF Me

Synthesis (1973) 682
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MeCOOEt EtONa
PhCH2CN —_— Ph(IIHCN 66-73%

EtOH COMe

Org Synth (1943) Coll Vol 2 487
(1963) Coll Vol 4 174

1 CH3CN NaNHp Ety0
PhCN PhCOCHoCN
2 HC1 EtOH Ho0

Ber (1949) 82 254

0
£t N o 1 NaH dioxane £t o a6
Et Et
2 HC1 H2$04 Ho0
toluene
Can J Chem (1965) 43 2512
LiCN DMF

PhCOCH,Br —_— PhCOCHoCN

JOC (1964) 29 1970
JACS (1947) 69 990

CHOH  NH,0H-HC1 N\ MeONa MeOH CN
—_— I N —e
0 HOAC ¢ Etp0 0

Tetrahedron (1968) 24 5959

1 50C1, .1 CHp=CHCN
! o —— \L</N9HP” ——— \ CO(CHp)2CN
0

0 2 1-PrCHCOOH 0co EtsN 0
NHa 2 NaOH
3 Acp0d Angew (1971) 83 727

(Internat Ed 10 655)
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CH,=CHCN
/A e /B 32%
, CHO  NaCN DMF . CO(CHg ) 2CN

Tetr Lett (1973) 1461
Angew (1973) 85 89
(Internat Ed 12 81)

COCH3  MepNH-HCT  HCHO CO(CHa)2NMez ke CO(CHy) 2CN
e e —
HC1 Hp0 EtOH Ha0 44%
OMe OMe OMe

JCS (1947) 1180

0 0

KON NHgCl DMF ,)T::jt:]\
e e Yo
cN

JOC (1972) 37 268

Org Synth (1943) Coll Vol 2 498
JOC (1959) 24 879

JCS Perkin I (1972) 2765

HCN, Et3Al Org Synth (1972) 52 100
JACS (1972) 94 4635 4654

MepCCN  JCS (1958) 4193
d Bull Soc Chim Fr (1963) 2471

OF  Tetr Lett (1973) 141
CH(COOTHP)
COCT 1 CHaCHpCN  Na CO(CHa) 3CN
> 80%
Me0 CeHs Me0
2 HoAc

Bull Soc Chim Fr (1969) 4437

[::::];0 Pyrro11d1ne [::::], S 1 CH2 =CHCN 0
80%
d1oxane (CHp) oCN

2 Ho0

JACS (1963) 85 207
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O ShptHON e 0
(CHp)2CN
Triton B MeOH Me 22

JACS (1964) 86 465
Org React (1949) 5 79

[N 1 CHp=CHCN EtONa f/ \E
Z &cocn COOEt CO{CH2)3CN
s 2 EtOH S

2 NapCO3 Ho0

JACS (1952) 74 5597

. 0
PhI(0Ac)p-Me3SiN3 CN
CHyCl, -

65%

Synthesis (1972) 285

Section 374 Ketone — Qlefin

COCO000000O00C000

aB-0lefinic ketones . . . . . . v v v o v o v e e e e e page 417 425
BY-0lefinic ketones . . .« « « v ¢ v v v i v b e e e e e
Y&-0lefinic ketones . . .« .+ o v v v v v e v h e e e e e e . 426 428

For the oxidation of allylic alcohols to olefinic ketones see section 168
vol 1 (Ketones from Alcohols and Phenols)

For the oxidation of allylic methylene groups {C=C-CHz - C=C-C0) see
section 170 vol 1 and 2 (Ketones from Alkyls and Methylenes)

For the alkylation of olefinic ketones see also section 177 vol 1 and 2
(Ketones from Ketones)

Annelation reactions are not listed

MeCOO2H
PrCH2C=CBu ————>  PrCH=CHCOBu

Ber (1954) 87 1478



418 COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 374

l\‘de
-PreBH,
1 BuC=CC1 Me
PrC=CH —- PrCH=CHCQOCH,Bu 48%
2 MeONa
3 Hp0z NaOAc Chem Comm (1973) 606
1 RLi  THF
C5Hy3C=CH > C5H11('3=C(Pr‘-'i)g 424
2 (i-Pr)3B COMe
3 MeCOCI

4 Cr0y HoS0z MeoCO
™3 e T2 Tetr Lett (1973) 795

MepC=CHLi Etp0
PhCOOL{ ~ ————————>  PHCOCH=CMep 40%

JCS (1950) 201z
Advances in Org Chem (1960) 2 1

1 CHz=CHp A1Cl3 PhNO,
E£CHCOCT > ECHCOCH=CHy
Ve 2 PhNEty e

Gazz (1967) 87 610
(Chem Abs 68 12401)

HOCHpCECH 660°
PhCOOH ==m=mwm= > PhCOOCH2C=CH ————» PhCOCH=CH2 <80%
{vapor phase)

JACS (1972) 94 5086

1 MeMgl
PhCH,0H —_— PhCH=CHCOMe
2 MepC0
Tetr Lett (1964) 3481

CH3COMe NaOH H0
PhCHO > PhCH=CHCOMe 65-78%

Org Synth (1932) Coll Vol 1 77 78 81 283
Org React (1968) 16 1
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?0Me
1 CH2C00Bu-t piperidine EtOH
PrCHO > PrCH=CHCOMe 73%
2 TsOH
Acta Chem Scand (1963) 17 2216
me me
= | CHO  CICHCOMe Mg = | CH=CCOMe
e ————e
Ets0
Rec Trav Chim (1950) 69 307
(Et0)oPOCH,COMe
MepCHoCHO > MepCH2CH=CHCOMe 76%

NaH MeOCH2CHpOMe
Bull Soc Chim Fr (1967) 2477
JACS (1969) 91 5675
Org React (1965) 14 270

PhaP=CHCOR Ber (1962) 95 1513

OAc COMe
Polyphosphoric
—_—— 25%
acid

Tetrahedron (1968) 24 553

s
1 <::s>'Me BuLi

i\
PhCHCH» » PhCH=CHCOMe <70%
2 Hydrolysis

Angew (1965) 77 1134
(Internat Ed 4 1075)

EtSCH=CHp, RL1 JACS (1973) 95 2694

OMe 114 t-BuOH RNH, 0
2 Acid

Synthesis (1972) 391
Advances in Org Chem (1972) 81
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.t

MeCHBr 2li MeCHCHCOCHoPO(OMe ) » MeCHCHpCOCH=CMe
(Me0),POCHCOCHy <L NaH MeoCO T
————— e

MeQCH, CHpOMe
Me JOC (1973) 38 2909

1 Mg

Prér —_— PrCH=CHCOMe

2 EtpNCH=CHCOMe
Bull Soc Chim Fr (1960) 515
(1966) 287

ArOC=CHCOR' Compt Rend (1964) 258 5234
R

O MeCOC1 A1CT5 @com
—e—
Me CHCY3 Me

Tetr Lett (1968) 5455

1 LiN(Pr-i),
PhCOCH, — PhCOC=CH» 52%
Me 2 PhCHpSCHoBr Me

3 NalOg
4 Toluene (reflux)

Chem Comm (1974) 135

-l
(/)-\ 0y LiN-O THF /)—\ co
CHZ 9 CH2 > CH2 [ CH
1
CHy 2 MepSy \/CH
3 Nally MeOH Hp0

4 50° JACS (1973) 95 6840
PhSeCl, Hp0p JACS (1973) 95 6137

PhSeBr, NalOg JACS (1973) 95 5813
Chem Comm (1973) 695

CHaCHpCOMe  HIOg dioxane CH=CHCOMe
—ree——

H20

Chem Comm (1973) 746
02, palladium acetylacetonate JOC (1971) 36 752
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Review: The Aldol Condensation Org React (1968) 16 1

1 MeCHO KOH 1i-PrOH

i-PrCH2COCH3 i=-PrCHoCOCH=CHMe

2 (COOH)»
JCS C (1970) 1469

!\:Ie
7 LiCHaC=N
PhC0 ~ —————————  PhyC=CHCOMe 50%

2 heid Angew (1968) 80 8
)

{Internat Ed 7 7

0 . N 0 0
Morpholine \__/ i-PrCHaCHO <:[
_— — ~86%
CHCHoPr-1

Ber (1962) 95 1493

0 0 12n MepSO CgHg 0
> > 57%
Br 2 MeCHO CHMe

JACS (1967) 89 5727

[::::];0 1.CS, 4-methyl-2,6- 0 LiCuMe; 0
> —_ 83%
g;ig-buty'lpheno'l C(SMe)y CMey

2 Mel Tetr Lett (1973) 3817

. OH
[::ro NaC=CH CECH  p,05 Cghg [:]£We
e e ]

Org Synth (1955) Coll Vol 3 22
JACS (1953) 75 4740




422
NHBU
PhoPOCH=CPh
Ph,CO —————— PhoC=CHCOPh
NaH THF

. ZC:»sPhg BF4 izi::;7£_l<::1

BrCHCOOEt

__t:ji:] By ChaClz _,T::i::[
Dehydrohalogenation with:  CaCO3, DMA
LiBr, Li2C03, MesSO
LiBr, Li,C03, DMF
LiC1, DMF
HMPA
Collidine
PhNEt)

Pyr
NHoNHCONHo

NH,NHCOOE®

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2

SECTION 374

62%

Tetr Lett (1971) 1401 1419
JOC (1971) 36 2892

1 LiNEty

COEt
88%

2 Me3$1C1
3 NaOH

JACS (1973) 95 289

COMe

COOEt 1 Hydro]ys1s

2 E1ectro]ys1s £-By

Joc (1971) 36 3232

MgO
DMF

Joc (1972) 37 268

JCS (1961) 2532

JCS Perkin I (1972) 50
Tetrahedron (1973) 29 2575
JOC (1972) 37 2436

Tetr Lett (1968) 2105

JCS (1961) 1583 ,

Izv (1953) 889
(Chem Abs 49 1082)

Helv (1942) 25 821

JACS (1952) 74 483
JCS (1961) 2532

JCS (1959) 1691

continued
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2,4-Dinitrophenylhydrazine JACS (1952) 74 3951
+ (1950) 72 2290

(MeO)gPOQ NMeq Bull Soc Chim Fr (1971) 2862 2551
AgNO3 JACS (1960) 82 130

A0 -
///—_\9‘0:] PhEMe3 Br3 ///ﬂi\ \0:l 1 Diazabicyclo- ///"\?O

{CHa) 12 ()ZHZ ————  (CHp)q2 CHBr‘ _—— (CHa)12 ﬁH
THF

CH, CH2 [4.3.0]nonene \\\/CH
2 TsOH
JOC (1971) 36 4124 ~85%
AC20 HC104 OAc Theit 0
2 Bro Me
0 3 LiBr LipC03
Me
N1 LiN(Prei), 0SiMes Theli 0
2 Me3SiCl 2 Brs Me
3 LiBr LipC05
JOC (1973) 38 2576
1 BpHg THF
EtCH=CHy — ——> EtCHpCHCH=CHCOMe 72%
2 HCZCCOMe
3 Air JACS (1970) 92 3503

1 MeCOC1 A1C13 CHaClp
MeCH=CH2 > MeCH=CHCOMe
2 Quinoline

Org Synth (1971) 51 115
MeCOOH, (CF3C0),0 JCs (1953) 3628



424

C5Hy7CZCCHL0

i-Pr@

Cety 3C0(I:HC00
Me

0
oa
0

COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 374

1 EtONO EtOH 0

2 HC
3 NH20H-HCT  Pyr
4 (COOH), Hp0

N
JACS (1951) 73 5856
NOF  JOC (1968) 33 3699

1 BuLi MepNCHaCHyNMeo

Me > CgHy71C=CHCOMe
2 MesS0q Me
3 Buli
4 Mel
5 Acid Tetr Lett (1973) 2585

COCH2CHZCOOH  ph(oac), Cu(OAc), =P COCH=CHp
Me Pyr  CgHg Me

Synthesis (1973) 541
JOC (1968) 33 2008

1 HCHO  MeoNH

Me  ——————  CgH13COC=CHy
HC1 dioxane I:Ie
2 Mel
3 DMF 75°

Tetr Lett (1973) 5037

0
MeoCuli
. Me 2 _Me
Et,0
OAc Me

Tetr Lett (1973) 2071
Via enol ether Chem Comm (1973) 907

~60%

31%

52%
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0
1 LiATHg Eto0
Q i i 4 @ s2-15%
OEt 2 HpSO4 0
Org Synth (1973) Coll Vol 5 284
0 0
1 TsNHNHp  HpSO4 MeOH
2 —> 52%
0 2 KpCO3 Hp0
JOC (1973) 38 3637
0 0
(coct)s In-Ag
—_—> — 75%
Il MeOH
JOC (1973) 38 3658
Ph Ph Ph

CH)CHZCOOEE CHoCHoCOOEE CHoCHCOOEE
Piperidine 1 Hp Pt MeOH
0 0 — N 0 ———— 0 <612
TsOH  Cghg O 2 KOH EtOH

Ber (1964) 97 1723

SOPh

[::::]\ 1 NBS yc]ohexene
C1 2 PhS~ 0

3 m-Chloroperbenzoic
acid

\

Chem Comm (1974) 21
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1 BuLi hexane Cehiz  Cet3
CgH 3C=CH — Je=C 75%
2 (CgH13)3B diglyme H CHoCOMe
3 BrCH,COMe
4 HOAc Tetr Lett (1973) 4491
Ph
Ph3P=C=COL1
EtCHpCOPr  ———>  EXCH=CCHpCOPh 529
Pr

Tetr Lett (1972) 933

1 t-BuOK t-BuOH
0 2 HOAc - 0

Tetr Lett (1962) 669
Steroids (1964) 3 183

Via enol trichloroacetate Tetrahedron (1969) 25 1717

hy  Eto0
Me,CHCH=CHCOMe —_— MeoC=CHCHoCOMe 75%

Tetr Lett (1964) 1203
JCS C (1966) 571

+ -
MeCO BFy COMe
—_ . 70%
Me  MeNO2 Me

Tetr Lett (1971) 3101

C1MgCH=CH,
PhCOOH ~ —————  PhCOCH2CHpCH=CHy 84%
THF

Synthesis (1970) 189
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PhOCHoCH=CHy  Ph3P 0
O - QY memm O
d(0Ac)z  Cefte CHpCH=CH,

Tetr Lett (1973) 121

COCH3 COCHaBr COCHZCH29=CH2
-— m-Methallyinickel Me
Br Br > Br

bromide DMF

JACS (1967) 89 2755

Me Me
1 HCOOEt Ph 1 A Ph
—_— 62%
Tweona 0 2 KoCO3 0
2 CHa=CCH0H CHOCHoC=CHy CHaC=Chy
Me Me Me

JOC (1970) 35 570

we
o CHp=COMe  H3POy
MepCCH=CHy ~ ———————>  MepC=CHCH,CHoCOMe 94%
Helv (1967) 50 2091 2095
Tetr Lett (1969) 3243
JACS (1973) 9_5_ 553
OH Diketene MECOCHECO? A1(OPr-i)3
EtCCH CHy ————> Et(’ICH=CH2 —_— Et[‘I=CHCH2CH2C0Me
Me MeONa Me Me
Tetrahedron (1969) 25 1667
MeCOCH,COMe
CHp=CCHCl  —————s  CHp=CCHpCHpCOMe
{
le KpCO3 EtOH e

Org Synth (1973) Coll Vol 5 767
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Hp Pd-CaC03
MeC=CCHoCHpCOMe _— MeCH=CHCHp CHpCOMe 78%
EtOAc
JCS (1951) 2445
JACS (1972) 94 507
0 0
(CH)§COOMe LiCH=CH (CHz)COO0Me
———
THPO (Et0)3P-CuCN  THPO CH=CH»
THF  Et20
JACS (1972) 94 7823
Can J Chem (1970) 48 1626
Helv (1971) 54 1939
Org React (1872) 181
{1-Bu)pAICH=CHR Tetr Lett (1972) 4083
me . 5_8 ve
- N/ _
€0 I PhgPCHp(CHp)oCMe QC—CH(CHZ)ZCOMG
Me NaH MenSO Me
JCS Perkin I (1972) 2653
Section
Also via: Acetylenic ketones 309
g-Hydroxyketones 330
Section 375 Nitrile — Nitrile
o5 0000000000GG000C
Dinitriles
CHp(CN)p NeH
PhCH,C1 ——————>  (PhCHp),C(CN)> 75%
MeoSO

JOC (1961) 26 4112
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Me Me
CHp=C(CN)p  ATCT4 CHaCH(CN)
C1,CHCHCT2 ]
Me Me
JACS (1954) 76 1076

PhCH2CN  NaCN
PRCHO ~ ——————>  PhCH-CHPh
MeOH Hy0 o e

JACS (1958) 80 1752

CN CN

NaCN NHNH 1 Br2 HCY
N2H4 HoS0q

~40%
Org Synth (1963) Coll Vol 4 273 274 66
JACS (1965) 87 4403

CHy=CHCN  EtONa
PhCH2CN —_— PhCHCN 20-30%

I
CHoCHoCN

JACS (1943) 65 437
Org React (1549) 579

+ -
Electrolysis EtgN 0Ts

MeCH=CHCN MeCHCHZ CN
DMF MeCHCH2CN
Compt Rend C (1967) 265 751
Electrolysis
Mez?(CHz)zCOOH —_— MeZC'I(CHg)4(|2Me2 60%
CN NapC0O3 MeOH N N

Bull Soc Chim Fr (1970) 183
Z Naturforsch (1947) 2b 185
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COMPENDIUM OF ORGANIC SYNTHETIC METHODS VOL 2 SECTION 376

Section 376 Nitrile — QOlefin
TO0G0C0000000000000

a8, BY, and higher olefinic nitriles

1 (i-Bu)pATH hexane

BuC=CH BuCH=CHCN 87%
2 MeLi Etp0
3 (CN)g JACS (1968) 90 7139
QOOH
CH2CN  NHz0Ac
1/ \B‘CHO T Z/ \&CH=CHCN 74-78%
0 Pyr toluene 0

o
NCS

CHp=CHCN
PhH

Org Synth (1973) Coll Vol S5 585
JCS Perkin I (1973) 2241
JACS (1949) 71 3562

+ -

Ph3PCHoCN C1 CH=CHCN
—_— 42%
MeCN
N0z
. Ber (1970) 103 2077

(Ph3P)oCHCN 2Br, NaOH JOC (1971) 36 2026

1 NaNOp HC1 MepCO  Hp0 J:::::],cH=cHCN o
2 CHp=CHCN  CuClp T NCS

3 EtgN

JCS Perkin I (1973) 2241
Org React (1960) 11 189

Pd(0Ac) 7

HOAC

PhCH=CHCN

Tetrahedron (1869) 25 4819



SECTION 376

0

<>o

NITRILE — OLEFIN i3

HCN  KOH SS POCT3 Pyr CN
————— —_———
EOH CeHg

JOC (1972) 37 2201
Tetrahedron (1968) 24 3127
Can J Chem (1969) 47 3266

(E£0),POCH,CN  NaH
22 - CHCN 754
MeOCHCHo0Me

JOC (1971) 36 1024
(1965) 30 505

1 CH3CN BulLi THF hexane

PhyCO PhC=CHCN 589
2 H3PO4 HZ0
JOC (1968) 33 3402
Angew (1972) 84 767
(Internat Ed 11 722)
+ -
HCHO PhCHoNMe3 OH
PhCHoCN - Ph?=CH2 86%
EtOH CN
JACS (1950) 72 5645
CHp=CHCN  PhgP
EtCHO R EtCH=CHCHoCN 449
t-BulH
Tetr Lett (1967) 2401
(1964) 1653

r

gOOH

1 CHaCN  NHg0AC

CHoCN
S 76-91%

2 165-175°

Org Synth (1963) Coll Vol 4 234
(1973) Coll Vol 5 585

Via enamine Chem Pharm Bull (1973) 21 1601
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+ - -
HCSCH PhCHoNEts C1 CH=CHe
EXCHCN > ESCON 80%
5 NaOH  MepSO I

Tetr Lett (1966) 5489

1 NHpOH-HCT  Pyr

> 64%
It} 2 TsCl
JoC (19%0) 35 186
(1962) 27 1961 1965
Coll Czech (1962) 27 377
Also via: Acetylenic nitriles (Section 310)
Section 377 Qlefin — Qlefin
CC000000C0C00G000
1,3=D1€Nes . v v v v v e e e e e e e e e e e e e e e s page 432-435
T38=DIBNGS + v v v vt e e e e e e e e e e e e e e e 435-436
To5=Dienes . . . ¢ . . i e e e e e e e e e e e e e e 436-437
Other dienes . . « . . & v & o v i i i e e e e e e e e e 437
1 BoHg THF Et
EtC=CEt —_— EtCH=Cl-C=CHEt 68%
2 1, NaOH i
cis™" trans
JACS (1968) ﬂ]_ 6243
JOC (1973) 38 1617
Me
I
1-PrgBH2
1 Me
BuC=CH --» BuC=xC] —mm > BuCH=CHCH=CHPr 45%
2 Pre=CH trans trans
3 MeONa
4 i-PrCOOH

Chem Comm (1973) 606
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1 Dicyclohexylborane THF
BuC=CC=CBu > BuCH=CHCH=CHBu 79%
2 HOAc cis cis

3 Hy02 NaOH Hg0

JACS (1970) 92 4068

1 (i-Bu)2AlH hexane
BuC=CH » BuCH=CHCH=CHBu 73%
2 CuCl  THF trans trans

3 HpS0s  H20 JACS (1970) 92 6678
Annalen (1960) 629 222

OH 0C0C17H3s 3400
- — 42%
OH 0C0Cy7H35

JACS (1953) 75 384

s
MeCOH  HBr Hp0 MeC=CHy
MeCOH MeC=CH,
é”a Org Synth (1955) Coll Vol 3 312
MepSO 160° JOC (1964) 29 123
+ -
PhCH=CHCH,PPh3 C1
PhCHO > PhCH=CHCH=CHPh ~60%

EtOLi EtOH
Org Synth (1973) Coll Vol 5 499

NHz 1 NaNOp HC1 Ho0 CHeCHCH=CHy
57-62%
NO 2 Chig=CHCh=CHy  CuCT &

2 NaDAc MenCO Hp0 02
3 KOH  MeOH

Org Synth (1963) Coll Vol 4 727
Org React (1960) 11 189
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1 Mg THF
Prar > PrCHCH=CHCH=CH
2 CHp=CHCH=CHCH Br

Bull Soc Chim Fr (1964) 2485

CH2=CHCHZPOT

[::::r ? [::::],CHCH=CH2
Me
Buli THF i
2 Hy0
3 110-120° JOC (1969) 34 3053
R
1 Brz CHoCl2
0
2 Licl L12603 P
HHPA JACS (1972) 94 2155
Org Synth (1973) Coll Vol S 285
OMe
1 NBS benzoyl perox1de
59%
CCly
2 t-BuOK THF

JACS (1972) 94 7118

OH
CZCCHQOTHP LinTH, THF CHCH=CHj
i 52%

Acta Chem Scand (1972) 26 2540

_ NapN203
Me Me  ———  MeCH=CHCH=CHMe
HC'! HC1 H20

N ¢is trans
H

JACS (1966) 88 1335 2858



SECTION 377

[::::],CHgNMeg

1 Mel hexane

OLEFIN — OLEFIN

435

CHo
57%

+ -
CHZNME3 OH 180°

o ————— e
2 Aga0 Hp0
JOc (1972) 37 2201
O 1 TsNHNHp
80%
2 Meli Etp0 CgHg
N JACS (1968) 90 4762
CH3 OAc
)
€0 C=CHy CH=CHp
Yy e
- ——
; Bu0
<40%
AcO Tetr Lett (1973) 447
1 Mg THF
PhCH=CHBr —_— PhCH=CHCH=CHPh
2 S0CT2

Mgs CuCl

JOC (1972) 37 3749

Angew (1967) 79 101
(Internat Ed 6 85)

Kg[Nip(CN)g] Tetr Lett (1970) 4567
{1-Bu)ATH

CgH13CECCHCSC(CHp)gC1  —————>  CgH73CH=CHCHoCH=CH(CH2)4C1 82%
heptane

JOC (1963) 28 1254

Reviews: Reductions by Metal-Ammonia Solutions and Related Reagents
Advances in Org Chem (1972) 8 1

A Compari§on of Methods Using Lithium/Amine and Birch
Reduction Systems Synthesis (1972) 391
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Me we

N o N
J::::rciN:] Na NH3 /[:::Ici ]

- )

Pr Me ELOH i-Pr Me

Aust J Chem (1955) 8 512
Electrolytic reduction JOC (1969) 34 3970

i

1 Mg Ety0
CHy=CHCHpBr  ——————»>  CHp=CHCHpCH=CH; <59%
2 BrCHCHOE

Br
3 In 1InCly

BuOH Org Synth (1963) Coll Vol 4 748

ve
(CHa=C-CHp) 38 Ple
CHp=CHOBU ~ =me——m————es  CHp=CHCH,C=CHa 80-90%

Tetr Lett (1971) 2127

1 PhSCHpCH=CHp BuLi THF
CHp=CHCHZBr >  CHp=CHCHpCHpCH=CH
1,4-diazabicyclo[2,2,2]octane

2 Li EtNHp

Tetr Lett (1968) 5629
(1969) 3707

Me
e CHp=CCHaMgCT e fle
(MeO)zCHCH20H2C=CHCH2C1 ————  (Me0)2CHCHpCH2C=CHCHCHoC=CHp
THF  HMPA
Tetr Lett (1969) 1393
Org Synth (1955) Coll Vol 3 121
Bull Soc Chim Fr (1964) 2485
Tetr Lett (1872) 1471
90C1
(CHz ) gCOCT hv
PhCO{CHp)gCOPh e CHo=CH(CH2)»CH=CH> <53%

MeO(CH2) 40Me
JOC (1871) 36 1838



SECTION 377 OLEFIN — OLEFIN 437

Me
Me . : |
| Meli TiClg < -
MepC=CHCHpCHpC=CHCHgOH ~ ————  MELSCHCHaCHRC=CHHy
MeOCHCHpOMe  MepC=CHCHoCHoC=CHCHp
!
Me

JACS (1968) 90 209

OMs

‘[::i::] 1 BoHg THF =
———d
Et 2 NaOH Hp0 TS

Synthesis (1971) 229

Hp Pd-CaC03

Pr{=C{CHp)4C=CCONHBU-1 ~ —————————>  PrCH=CH({CH;)4CH=CHCONHBu~1
EtOAc
JCS (1950) 115
CHp=CHBY
CHp=CH(CHp)gBr --> CHp=CH{CHp)gMgBr ——————— CHp=CH{CH,)4CH=CHy
FeCl3 THF
Synthesis {1971} 303
Rty Wl EAICT ( //;”'C“=C“E\ )
CH CH ~31%
()10 2)10 2ho
2 pentane hexane N\ CH=CH
Synthesis (1972) 134
Electrolysis
CHp=CH(CHy) gCOONa —_— CHp=CH(CHp)16CH=CHyp
MeOH

JCS (1953) 2393
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