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In the course of our investigation of 8,8-dicyano-
heptafulvenes, we needed to prepare 1,6-dimethyl-
8,8-dicyanoheptafulvene(1). We wish here to
report the synthesis of 1 and on its abnormalities
in physical properties.

According to the method of the convenient syn-

thesis1) of 8,8―dicyanoheptafulvenes from tropones,

refluxing 2,7-dimethyltropone2) with malononitrile

in acetic anhydride gave 1 in a 17% yield upon the

separation of the reaction mixture by silica-gel-

column chromatography. The IR, UV, and

NMR spectra showed marked changes compared to

those of8,8-dicyanoheptafulvene (2)3)(cf. Table 1).

That is, the infrared absorption of the cyano group

(2225cm-1)of 1 is at a higher frequency and its

intensity is relatively weaker, while the ultraviolet

absorption at the longest wavelength (390 mμ)

is markedly weaker in intensity and the chemical

shifts of ring protons are higher than those of 2.

These observations indicate that the conjugation of

the cyano group with the seven-membered ring is

appreciably hindered. This hindrance could be

attributed to the deviation of 14) from the planarity

observed in 25) by X-ray analysis, a deviation

resulting from the intramolecular steric interaction

between the methyl and the cyano groups. This is

further supported by the fact that the dipole

moment,5.68 D(in benzene at 25℃), is far smaller

than the value,6-94 D,6)calculated by regarding

the seven-membered ring as a planar and regular

heptagonal.

Ezperimental

8,8-Dicyanoheptafnlvene (2). A solution of tro-

pone(1.125 g,10.6 mmol)and malononitrile(1.05 g,

15.9mmol)in 10 ml of acetic anhydride was heated to

reflux for 1.5 hr. The volatile substances were then

removed in aacuo, leaving reddish crystals. The crystals

were collected by filtration and washed with ethyl

alcohol, giving 0.860 g of 2 as orange needles. The

filtrate was concentrated and chromatographed on silica-

gel eluted with benzene, this provided a further 0.315g.

Total yield,1.175 g (72%). The melting point(201-

202℃) and spectral data are all identical with those of

an authentic sample.
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TABLE 1. IR, UV AND NMR SPECTRAL DATA

1,6-Dimethyl-8,8-dicyanoheptafulvene (1). A solu-
tion of 2,7-dimethyltropone (1.34 g,10mmol)and
malononitrile (0.90 g,13.5 mmol) in 15ml of acetic
anhydride was heated to reflux for 45 min. The volatile
substances were then removed in aacuo, and the red-
brownish oily residue was chromatographed on silica-gel

eluted with benzene. The yellow fraction collected.

provided 0.310g(17%) of 1. Recrystallization from

methylene chloride-cyclohexane gave an analytical

sample;yellow prisms, mp 102-103℃.

Found:C,79.34;H,5.69;N,15.09%. Calcd for

C12H10N2: C,79.09;H,5.53;N,15.38%.


