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ADDITION REACTIONS OF a-DIMETHYLAMINONITRILES WITH ACRYLONITRILE:
A SIMPLE SYNTHESIS OF y-KETONITRILES
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The reaction of the anion derived from a-dialkylaminonitriles with
acrylonitrile, followed by hydrolysis with aqueous acids or cupric sulfate
in 95% ethanol gave y-ketonitriles in good yields. This procedure is
highly convenient for the synthesis of various y-ketonitriles.

A recent report by Buchi et.a].1 on the chemistry of o-dialkylaminonitriles prompts
us to communicate our findings. Our results represent a simple and convenient synthesis of
xgketonitrﬂes2 from the corresponding aldehydes as shown in equation (1). The sequence of
reactions, starting from a-dimethylaminonitriles 2 to give the y-ketonitriles 4, can be

effected in one-pot (in the case of acid hydrolysis).
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The following procedure is representative: 2-(p-chlorophenyl)-2-dimethylaminoaceto-
nitri1e3 (0.025 mol) was added, under nitrogen, to a suspension of sodium methoxide (0.025 mol)
in dry 1,2-dimethoxyethane (DME, 75 m1). The solution was then stirred at room temperature (RT)
for 15 min. A solution of acrylonitrile (3 m1) in DME (10 m1) was slowly added and the whole
mixture was stirred for additional 2 hr, The reaction mixture was hydrolyzed with hydrochlo-
ric acid (75 ml, 2N) for 2 hr at RT. The product was isolated with chloroform and further
purified by recrystallization from 1:1 benzene-hexane to give 4-(p-chlorophenyl)-4-oxobutyro-
nitrile in 75% yield. The results are summarized in Table 1.

An alternative hydrolytic procedure for the adduct 3 was also investigated. Prelimi-
nary experiments4 employing o-dimethylaminonitriles 2 and cupric sulfate, cupric acetate, or
ferrous sulfate "in 95% ethanol indicated that the cupric sulfate gave the best yields of the
corresponding aldehydes. For this reason, cupric sulfate was used in the subsequent hydrolysis
of 3. It was found that a cleaner product 4 could be obtained if the crude 3 was isolated
prior to the hydrolysis.
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Table 1
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1 4, Yields %@ (Mp.°c)P(Method)©

CHO 71 (71-72) (1)
©/ 78 (71-72) (2)

75 (72-73) (1)

74 (72-73) (2)
1

/I::::],CHO
CH30 CHO 70 (112-113) (

]©/ 70 (112-113) (
CH30

0 CHO 71 (92-93) (1)
(OU 70 (92-93) (2)

72 (77-78) (3)

Z/o\& o 70 (77-78) (2)

1)
2)

3yields refer to overall yields from 2. bProducts were purified on recrystallization
from 1:1 benzene-hexane. Method of hydrolysis 1, 2N HC1/2hr/RT; 2, CuSO4.5 HZO/

95% CH3CH,OH/reflux, 15 min; 3, 50% CH3C02H/24 hr/RT.
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2 oN Reagents 1,Yields %

CH CuS0,.5 H,0 75

N\
/©/ ﬁl-CH3 Cu(0Ac),.H,0 53

L C1

CHy FeS0,.7 Hy0 56
o CuS0,.5 H,0 76
C5“11’C”\ Cu(0Ac), . H,0 52
l\ll_CHB FeSO4.5 H20 66

CHy
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