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Abstract: 3-Methyl-2-butenenitrile (1) cyclodimerised on treatment with lithium diisopropyl-
amide in dimethoxyethane at temperatures between -78°C and 0°C to 3-amino-4-cyano-1,5,5-
trimethyl-1,3-cyclohexadiene (2) the structure of which was established by acid hydrolysis to
the known 4-cyano-1,5,5-trimethyl-1-cyclohexene-3-one (3).

The base catalysed dimerisation of alkylidene malononitriles to cyclic enaminonitriles is

well known 1’2. Treatment of crotononitrile with potassium—benzyl,potassium3

4

or tetraalkyl-
ammonium cyanides” yields a cyclic trimer as the major product together with a linear dimer, 3-
methyl-4-hexene-1,4-dinitrile, which has arisen by Michael addition of the allylic anion via
itsot carbon atom to crotononitrile. We have discovered that 3-methyl-2-butenenitrile (1)
undergoes facile dimerisation on treatment with lithium diisopropylamide (LDA) in dimethoxyethane
or tetrahydrofuran at temperatures between -78°C to 0°C to give the cyclic enaminonitrile (2)5’6.
On acid hydrolysis (HC1-EtOH, 1 hour at 80°C) the enaminonitrile (2) was converted into ketone
(3)7 which was identical with a sample prepared by base catalysed condensation of S5-methyl

isoxazole with mesityl oxide as described by Eugster and co—workers8

who presented unequivocal
proof of its structure. The 1,2 relationship of the amino and cyano groups was further
confirmed by heating (2) with formamide and formic acid at 200°C for 1 hour to give 4-amino-5,6-
dihydro-5,5,7-trimethylquinoxaline (4)9. Enaminonitrile (2) was readily hydrogenated (5% Pd/C,
atmospheric pressure) to (5)10 which gave 4-amino-5,6,7,8-tetrahydro-5,5,7-trimethyl

quinoxaline (6)11 on reaction with formamide and formic acid at 200°C for 1 hour.

The proposed reaction mechanism involves initial deprotonation of (1) to form the allylic
anion (7) which adds to a second molecule of (1) in a Michael reaction via the ¥ carbon atom

to give anion (8) which undergoes Thorpe-Ziegler cyclisation to (2).

Reaction of 3-methyl-2-pentenenitrile (9) [60—40 trans/cis mixture] with LDA yielded the
dimer (10) in 60% yieldlz; NMR analysis of the crude reaction mixture showed no sign of the
isomeric enaminonitrile (11) which would have been formed by proton abstraction from the
nethylene group. Other examples of preferential deprotonation of the methyl group in similar

systems have been reported. 13, 14.

Recently Takabe and co-workersl® reported that base catalysed dimerisation of 3-methyl-3-
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-butenenitrile (12) produced the 1,4-enaminonitrile (13) which they hydrolysed to 4-cyano-
isophorone (14). The melting points and spectral data reported for (13) and (14) are
virtually identical to those of (2) and (3) and since 3-methyl-3-butenenitrile and 3-methyl-2-
butenenitrile should form the same allylic anion (7) on treatment with LDA, we propose that
the structures (13) and (14) assigned by Takabe and co-workers to their products are incorrect.
Further evidence in support of this is provided by the reported NMR spectrum of the 1,4-
enaminonitrile (15)16 in which the olefinic proton is found at&§4.58; the olefinic proton
reported for (13) is found at§ 5.5-5.66 which is comparable to the value we observed for the
olefinic proton in (2) of £5.53-5.64,
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