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A NOVEL CYCLODIMERIZATION OF 3-METHYL-3-BUTENENITRILE.
AN EFFICIENT SYNTHESIS OF 4-CYANOISOPHORONE

Kunihiko Takabe,* Suguru Ohkawa, Toshio Sato, Gia Hien Tang and Takao Katagiri

Department of Synthetic Chemistry, Shizuoka University, Hamamatsu 432, Japan

Summary: Dimerization of 3-methyl-3-butenenitrile (1) by lithium dialkylamide gave
selectively 3,5,5-trimethyl-1l-amino-4-cyanocyclohexa-1,3-diene (2), which was easily
hydrolyzed by aqueous acid to afford 4-cyanoisophorone (3,5,5-trimethyl-4-cyano-

cyclohex-2-enone) (3) quantitatively.
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It is well known that cationic cyclization

2)

terpenoids and steroids. Recently several mew synthetic methodss) have been also developed

of functionalyzed acyclic isoprenoids provides
cyclogeranyl derivatives suitably functionalyzed to further elaboration for the synthesis of
for the construction of this skeleton. We now report a novel cyclodimerization of 3-methyl-
3-butenenitrile (1) by lithium dialkylamide resulting in an efficient synthesis of 4-cyano-
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isophorone (3) 7.
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Dropwise addition of (1) to one equivalent of lithium diethylamide (LDEA) in tetrahydro-
furan at -78°C yielded the carbanion (A)s). Then the reaction mixture was allowed to warm to
room temperature (25°C), and stirred for 19 hrs, After the usual work-up, the cyclic enamino-
nitrile (2)6], having functicnalyzed cyclogeranyl skeleton, was obtained selectively in 75%
isolated yield. [mp: 97-98°C; MS(m/e): 162(M+); IR(KBT, cm_l): 3440, 3350, 2170 and 1660; NMR(S§,
CCl,}: 1.10(6H,s), 1.86(3H,s), 2.04(2H,s), 4.12-4.52(2H,bs) and 5.50-5.66(1H,m).]

Cyclodimerization of (1) was examined with a number of bases, of which LDEA proved most
efficient, and lithium diisopropylamide (LDIA) (61% yield)T]and lithium naphthalene-diethyl-
amine (60% yield) were also considerably effective.

Hydrolysis of the enmaminonitrile(2) with 3N HCl or aqueous oxalic acid gave 4-cyanoc-
isophorone (3) in a quantitative yield. [mp: 57-58°C; MS(m/e): 163 (M+); IR(KBr, cm-I): 2250,
1655 and 1630; NMR(S, CC14): 1.12 (3H,s), 1.23(3H,s), 1.97(3H,s), 2.31(2H,s), 3.28(IH,s) and
5.72-5.92(1H,bs) .]

The cyclodimerization scheme seems to be as follows, e.g., Michael addition of the

carbanion (A) to 3-methyl-2-butenenitrile (4)8) gives acyclic dicyano intermediates (B), which
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is then cyclized by the modified Thorpe-Ziegler reaction

%)

to afford the cyclic enamino-

nitrile (2).
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Related works are now in progress.
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