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Homo-1,4-elimination

By TErRUKIYO HANAFUSA,* SHINOBU IMa1, KaTsuo OHKATA, HitoM1 Suzuki, and YOSHIKO SUZUKI
(Chemistry Depaviment, Faculty of Science, Hiroshima University, Higashi-senda-cho, Hivoshima 730, Japan)

Summary 1,4-Dienes were prepared by the homo-1,4-
elimination of aa’-dihydroxy derivatives of cyclopropanes
with diphosphorus tetraiodide in the presence of pyridine.

THE unsaturated hydrocarbons (la—c) and their analogues
are of interest in a study of homoconjugation.! Cyclo-
propane derivatives of type (2) might be useful in the
synthesis of such compounds, viz reductive elimination.

(1a) b} (1c) i
Birladeanu ef al.2 reported an example of a similar elimina-
tion of a dichloride by lithium amalgam in the synthesis of
tetramethylhomotropylidene. Here, we report a mnovel
homo-1,4-elimination of 1,2-di-(x-hydroxybenzyl)cyclopro-
pane and its analogue by the use of Kuhn-Winterstein
reagent?® to afford 1,4-dienes (3) (Scheme).

The cyclopropane (2a) has been prepared by NaBH, re-
duction of tranms-1,2-dibenzoylcyclopropane starting from

1,3-dibenzoylpropane.* In the diol (2a), three diastereo-
mers should be formed on reduction. The reduction product
showed multiplets for the cyclopropyl protons and the a-pro-
tonsinitsn.m.r.spectra. Since neitheracarbonyl stretching
absorption band nor n.m.r. signals of the diketone were
observed, the product was employed without further
purification.
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ScrHEME. a; R!'= Ph, R? = H; b; R! = p-tolyl, R? = H; c;
R! = p-anisyl, R? = H; d; R! = p-chlorophenyl, R? = H; e;
R! = p-tolyl, R2 = D.

To a solution of diphosphorus tetraiodide® in benzene
was added a solution of the diol (2a) in pyridine at room
temperature, then the mixture was heated under reflux for
1h. Usual work-up gave an oil (54%) which was purified
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by column chromatography. This oil was assigned as the
trans, trans- diene (3a) from its mass, i.r., and n.m.r. spectral
data. Substituted derivatives (2b—d) were similarly pre-
pared and transformed by the same reaction into olefins
(3b—4d) in reasonable yields.
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trans-1,2-Ditoluoylcyclopropane was reduced with NaBD,
to give the dideuteriated diol (2¢). Reduction as before
gave the dideuteriated olefin (3e), m.p., 84—87°. The
structure was characterized by its n.m.r. spectrum in CCl,.

The analogous cyclic dihydroxy-compounds [(4) and (5)]
were prepared by reduction of the corresponding homo-
naphthoquinones.® These diols were also stereoisomeric
mixtures but underwent homo-1,4-elimination as before.
The purified products were characterized as the 3,4-benzo-
tropylidenes? (6) (7) from mass, i.r., and n.m.r. spectral data.
In (6) 1,2-benzotropylidene contained ca. 20%, of the 38,4-
benzo-derivative which would have rearranged to the
former under the reaction conditions.

It was also found that (2a) underwent similar elimination
by another reductive reagents such as stannous chloride in
acid. This elimination product, however, was a complex
mixture including (3a) probably due to the high sensitivity
of both the cyclopropane derivative and the product to
the acid.
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