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A New Synthesis of Carboxylic Acids from Ketones

By Davip R. WHITE* and DanNieL K. Wu
(The Upjohn Company, Kalamazoo, Michigan 49001)

Summary The use of glycidonitriles allows a convenient WE describe a new conversion of ketones into carboxylic
conversion of aromatic and aliphatic ketones into acids with the addition of one carbon atom. The applica-
carboxylic acids with the addition of one carbon atom. tion to aromatic ketones, in particular, has advantages

over other alternatives.!
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Chloroacetonitrile is known to condense with a variety of
ketones to give glycidonitriles (6) in good yields.2 We have
now modified this Darzens condensation to give glycido-
nitriles isolable in greater than 959, yield after distillation,

CN Basie o] OH

Oj: Hydrolysis ;I

0 HCN
/U\ CNCH,CL O;IC\ Liclo,,
A R NaOAm R
r Ar Ar R Ar R

M (2) (3 {4)

Method A

and have also found that the compounds can be converted
into a-ketonitriles® (3) (Method A) or a-acetoxyacrylonitriles
(7) (Method B) and then to carboxylic acids. In Method A,
crude B-arylglycidonitriles (2) are converted to a-ketonitriles
(3) by a catalytic amount (4%,) of potassium hydrogen
sulphate, lithium trifloroacetate or preferably lithium per-
chlorate? in refluxing toluene or xylene (caution: HCN is
evolved®). The o-ketonitrile (3) is then directly hydrolysed
in aqueous base. Alternatively, heating (3) with an amine
gives the corresponding amide.
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Products and overall isolated yields are shown in the
Table.
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TABLE
Yield/ %
Method Method
Ketone Producta A B
p-Isobutylaceto- 2-(p-isobutylphenyl)-propi-
phenone onic acidP 2 73
a-Tetralone 1,2,3,4-tetrahydro-1-
naphthoic acide 47 68
Cyclohexanone cyclohexanecarboxylic acidP 57
Cyclopentanone cyclopentanecarboxylic acid® 51
2-Pentanone 2-methylpentanoic acid® 57

& All products were purified by distillation or crystallization.
b Identical with authentic samples. ©¢M.p. 85°; lit.> 85°.

A less direct route is preferred to convert aliphatic
ketones into carboxylic acids (Method B). Dry HCI is
allowed to convert the glycidonitrile (6) in to an a-hydroxy- 8-
chloronitrile which is acetylated and dehydrohalogenated
to give an a-acetoxyacrylonitrile (7). Basic hydrolysis and
acidification gives the desired carboxylic acid (8) (Table).
In contrast to the clean addition of HCI to glycidonitriles,
we found the action of HClon glycidicestersgives a-hydroxy-
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Scheme

By-unsaturated esters and o-hydroxy-B-chloro esters in
approximately equal amounts (Scheme). This propensity
of glycidic esters to give elimination products, perhaps due
to intramolecular deprotonation of the tertiary carbonium
ion by the carboalkoxy group, shows that glycidonitriles are
unique as precursors to g-ketoacids. The a-acetoxyacrylo-
nitriles (7) may be treated with cold mineral acid to give
a-ketoacids (9).
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