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A SIMPLE PROCEDURE FOR THE PREPARATION

OF PURE MONOALKYL PHENYLACETONITRILES+

A. Joficzyk, M. Ludwikow and M. Makosza%*
Institute of Organic Chemistry and Technology
Technical University (Politechnika)
Koszykowa T5, PL-00-662 Warszawa, POLAND
Alkyl derivatives of phenylacetonitrile (II) are conveniently prepared
by reaction of phenylacetonitrile anion (I”) with alkyl halides.t Although
the yields of this reaction are usually high, the products are often con-

taminated with variable amounts of the starting nitrile (I) and the dialkyl

derivatives (III).
8
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RX
c6nsc1{2cn b —— [C6HSCHCN] —_—tn I + c6nscacn + c6ﬂsfcn
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I I~ II III

For this reason, the preparation of pure II is often a difficult task,
particularly when R are lower aliphatic substituents (CH3, 02H5, CH,=CHCH,,
etc.). Since in these cases the differences in boiling points are small,
these compounds can only be separated by preparative GLC.

Among a variety of base-solvent systems employed for the alkylation
of I, the most convenient and efficient is the so-called catalytic two-phase

2,3 in which aqueous sodium hydroxide in the presence of tetra-

(CTP) system,
alkylammonium salt is used as the base for the generation of the carbanions.
Although these conditions offer the best selectivity for the alkylation of

I, small amounts of dialkyl derivatives (III) are still produced, which to-

gether with unchanged I contaminate the product. Although phenylacetoni-
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trile (I) can be easily removed from the mixture by condensation with ben-
zaldehyde, III free of II cannot be obtained by chemical means. Some con-
tamination of II by III usually does not interfere when II is used as a
starting material in further carbanion condensation reactions; indeed III
cannot for a a-cyano carbanion and is usually less reactive in other reac-
tions involving the cyano function. However, for many purposes it is essen-
tial to have the pure II in hand. Thus, we now describe a relatively sim-
ple and efficient method for preparation of pure II.

We have recently foundh that II reacts easily under CTP conditions
with vinyl acetate, giving acetoxynitriles IV. The ester function in these
compounds is easily hydrolyzed by acids affording the corresponding hydroxy-
nitriles V. These in turn when treated with weak base undergo retroaldol
cleavage to II and acetaldehyde. More conveniently, IT is prepared in

one-step when IV is treated directly with weak base.

R
come. HCL | . o -é-cm NaxC0q
65 EtOH/H,0
i CH.,~CH~OH
| 3 R
C H_~C-CN
6 v
’ Cglg-C-CN
CH y—CHOCOCH |
3 H
v 11
NaecO3
EtOH/H,0

R = CHg, CpHg, CH=CHCH,

Thus, when a mixture of II and III is treated with vinyl acetate under CTP
conditions, only II forms the adducts IV which can be easily separated by
distillation.S Subsequent hydrolysis and retroaldol cleavage with sodium

carbonate-ethanol/water leads to II, free of any contaminations (see Table).
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The overall yields of II based on both steps, are in the range of 55-65%.

TABLE., Data on Conversion of IV to II

Yield Overall yield Bp. of II (°C/mmHg)
R of II of II (based
(%) on both steps Obs. Lit.
%)
CH, 88 55 112-114/13 90-91/5.56
CH3CH2 90 64 109-111/10 102—10h/73
CHy=CHCH, 86 60 133-135/1%  134-136/16

Due to the availability of the starting materials and simplicity of
the procedure, this method is highly recommended for the preparation of
pure II.

EXPERIMENTAL8

Preparation of IV.- The crude reaction mixture, after alkylation of I with

methyl, ethyl, allyl, bromide or allyl chloride, was stirred with benzalde-

hyde to condense unreacted I,3 then distilled. The resulting mixture of

9

IT and III was checked by GLC” and treated with vinyl acetate in the CTP

system.h The products (IV) were than purified by fractional distillation,

their purity was confirmed by GLC:10 2-methyl-2-phenyl-3-acetoxybutyroni-

trile (IV, R = CHj), bp. 102-105°/0.2 muilg 13t bp. 146-147°/8 mmig,

yield 63%; 2-ethyl-2-phenyl-3-acetoxybutyronitrile (IV, R = czas), bp. 100-

104°/0.3 mmHg, 1it.h bp. 156-158°/12 mmHg, yield T1%;

2-81lyl-2-phenyl-3-acetoxybutyronitrile (IV, R = CH2=CHCH2), bp. 154-159°/
15 mmHg, mp. 67-T72° (hexane, mixture of diastereoisomers), yield 70%; NMR

(§, ppm): 1.07 4, 1.33 4, J = 6.5 Hz, 3H (gga-cn); 1.78 s, 2.10 s, 3H

- (CHCO) 3 2.5-2.9 m, 2H (CH,CH=CH,) ;4 4.8-5.7 m, LH (HC-O, CH=CH,); 7.2-T,5

m, 5H (C6HS); IR (cm.l, in KBr): v,._=2253 (w), vco=17h0 (s).

CN
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Anal. Caled for 015H17NO2: C, Th.1; H, 7.0; N, 5.75.

Found: C, Th.3; H, 6.95; N, 5.75.

2-Methyl-2-phenyl-3-hydroxybutyronitrile (V, R = CH3).- The adduct (IV,

R = CH3), 13.0 g (0.06 mole) and 40 ml cone. hydrochloric acid were re-
fluxed for 2 hrs. The mixture was diluted with water (100 ml), extracted
with benzene (3 x 20 ml). The combined organic extract was throughly washed
with water to remove acetic acid, dried (MgSOh) and the solvent was evapor-
ated. The residue was analyzed by GLC11 revealed the presence of alcohol
(V, R = CH3), unreacted IV (R = CHs, ~12%), the nitrile (II, R = CHg, "2%)
and traces of other products. In order to complete the hydrolysis,12 the
mixture was again treated with conc. hydrochloric acid in identical fashion
to the first step. The residue isolated from the second stage hydrolysis
was distilled to give V (R = CHB)’ bp. 1k4-146°/6 mmHg (mixture of diaster-
eoisomers), 8.0 g (76%), purity 95% (by GLCll). NMR (S, ppm): 1.05 d,
1.17 4, J = 6 Hz, 34 (ggB-CH); 1.61 s, 1.71 s, 3H (CH3); 3.71 s, 1H (OH);
3.9% q,J = 6 Bz, 1H (-CH); T.16-7.52 m, SH (CgH.); IR (em™*, £ilm): v

eN"
225k, vOH=3h90.

Anal. Calecd for C  H,_NO: C, 75.4; H, 7.4; N, 8.0.
- 11713

Found: C, Th.9; H, T.4; N, T7.9.
Treating this alcohol with sodium carbonate-ethanol /water mixture as
described below  gave the nitrile (II, R = CH3) in nearly quantitative

yield.

Hydrolytic Cleavage of IV.- The adduct (IV, 0.1 mole), sodium carbonate

(13.8 g, 0.13 mole), water (60 ml), and ethanol (120 ml) were refluxed
for 3-5 hrs; the progress of the reaction was monitored by GLC.lO After
completion of the hydrolysis, ethanol was distilled from the mixture. The

residue was diluted with water, extracted with benzene, the extract was

washed with saturated aqueous NaCl, dried over MgSOh and distilled to

276



12: 23 27 January 2011

Downl oaded At:

PREPARATION OF PURE MONOAIKYL PHENYLACETONITRILES

give pure II, at least 99% by GLC analysis (‘I‘able).9
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11. Column C.
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