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Di-, Tri-, and Tetra-cyclopropylethylenes
By Suinva Nisuipa,* Icuiro Moritani, EMako Tsupa, and Tsutom TERAJI
(Department of Chemistry, Faculty of Engineering Science, Osaka University, Machikaneyama, Toyonaka, Osaka, Japan)

Summary The u.v. spectra of 1,1-dicyclopropyl-, cis- and
trars-1,2-dicyclopropyl-, and tricyclopropylethylene,
prepared by Wittig reactions, and tetracyclopropyl-
ethvlene, isolated from decomposition + products of
dicvclopropyl ketone toluene-p-sulphonhydrazone sod-
inm. salt in dry diglyme have been studied.

CONSIDERABLE attention has been directed to the electronic
spectra of various vinylcyclopropanes in recent years'~2 and
conformational effects on their u.v. absorption have been
discussed. We report the preparation and spectral proper-
ties of ethylenes with a greater number of cyclopropyl
substituents than those reported previously.

1,1 Dicyclopropyl-,* cis- and #rans-1,2-dicyclopropyl-,®
and t-icyclopropyl-ethylene were prepared by the reactions

of Wittig reagents with appropriate carbonyl compounds.
For example, the reaction of (cyclopropylmethyl)triphenyl-
phosphonium bromide® and phenyl-lithium with dicyclo-
propyl ketone in anhydrous ether gave tricyclopropyl-
ethylene in 449, yield. Purification by v.p.c. gave an
analytically pure material (b.p. 102—102-5°/25 mm., %,
1-5029). The structure was established by microanalysis,
mass spectroscopy, and i.r. and n.m.r. spectroscopy. 1,1-Di-
cyclopropylethylenet (b.p. 129—130° n,%* 1:4677; lit.4
b.p. 133°/758 mm., ny?® 1-4563), cis-1,2-dicyclopropyl-
ethylene (b.p. 137—138°, %% 1.4794), and #rans-1,2-di-
cyclopropylethylene (b.p. 135°, #,20 1:4753) were prepared
and purified similarly. 1,1-Dicyclopropylethylene poly-
merized slowly on standing at room temperature.
Attempts to prepare tetracyclopropylethylene in the

t+ A1 compounds which appear hereafter gave satisfactory microanalysis and spectra.
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same manner as above were not successful. (Dicyclopropyl-
methyl)triphenylphosphonium bromide (m.p. 167—168°)
was obtained in reasonable yield by Harrison and Lythgoe’s
procedure.” It reacted with benzaldehyde in the presence
of phenyl-lithium but did not react with dicyclopropyl
ketone under a variety of conditions.
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Accordingly, an attempt was made to isolate a dimeric
product of dicyclopropylcarbene. Although it has been
shown that cyclopropylcarbene forms ring-ruptured pro-
ducts,®? an alkyl substituent, the second cyclopropyl group
in the present case, on the carbene, might prevent ring
opening, as occurs in carbonium ion reactions® A con-
centrated solution of the sodium salt of dicyclopropyl
ketone toluene-p-sulphonhydrazone was made from the
hydrazone (66 g.) and sodium hydride in 132ml. of dry
diglyme, and the decomposition was carried out at 85—110°.
The reaction product was distilled, giving a low-boiling
fraction (ca. 60° at 100 mm. Hg.) and a high-boiling fraction
(70—90° at 3mm.). The low-boiling fraction consisted
mostly of 1-cyclopropylcyclobutene (419, b.p. 106—107°,
np2° 1-4665) besides a small amount of unidentified product.

The high-boiling fraction contained three components in
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a ratio of 1:10: 20, from which the latter two were isolated
by v.p.c. Purification by v.p.c. gave analytically pure
samples of both components. The major one was a hydro-
carbon of a molecular formula C,,H,, (microanalysis and
mass spectroscopy). The n.m.r. spectrum of this compound
is distinctive; it shows only two multiplets, at 8-3—8:9 and
9-:0—9-9p.p.m., in a ratio of 1:4. These two multiplets

-are characteristic of the cyclopropyl group attached to an

olefin,} confirming that the compound is tetracyclopropyl-
ethylene (119, b.p. 88—91° at 2-6 mm., %2 1-5149). It
decolourized potassium permanganate solution and bromine
in carbon tetrachloride.

The second component in the high-boiling fraction was
bisdicyclopropylmethyl ether (5%, b.p. 108—109° at 8 mm.,
#np?® 1-4732). From the distillation residue, the ketone
azine (4%, m.p. 91—92°) and dicyclopropylmethyl p-tolyl
sulphoxide (4%, m.p. 109-5—111°) were isolated.

In the u.v. region, the polycyclopropyl-substituted
ethylenes absorbed at considerably longer wavelength than
various alkyl substituted vinylcyclopropanes! Dicyclo-
propylethylenes absorb from 201-5 to 205 nm., 1,1-dicyclo-
propylethylene absorbing at the shortest wavelength, the
cis-1,2-isomer the next, and the frans-isomer absorbing at
the longest wavelength. An auxochromic effect of the
cyclopropyl group is manifest in tri- and tetra-cyclopropyl-
ethylenes. The third and fourth cyclopropyl groups each
cause an additional 7nm. bathochromic shift. Thus,
tetracyclopropylethylene absorbs at 219 nm., which is
unusual for an alkene.

U.w. spectval data of some cyclopropylethylenes§

Amax (n-hexane)

Ethylene nm. €
1-Methyl-1-cyclopropyl- 196 9200
1,1-Dicyclopropyl- 2015 8700
¢is-1,2-Dicyclopropyl- 203-5 16,500
trawms-1,2-Dicyclopropyl- 2056 14,500
Tricyclopropyl- 212-5 12,400
Tetracyclopropyl- 219 12,000

§ Spectra were recorded with a Hitachi EPS-3T Recording
Spectrophotometer.
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} Similar patterns were observed in various cyclopropylethylenes and phenylcyclopropanes.it
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