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THE CLEAVAGE OF TWO CARBON-CARBON BONDS
IN A WOLFF-KISHNER REDUCTION

Robert P. Lemieux and Peter Beak*
Roger Adams Laboratory, Department of Chemistry
University of Illinois at Urbana-Champaign, Urbana, IL 61801

Abstract. The reaction of dispiro[cyclopropane-1,1'-indan-3',1"-cyclopropane]-2'-one (1) under Wolff-Kishner
conditions gives spiro[cyclopropane-1,1'-indan] (2) in which the ketone has been reduced and two bonds of one
cyclopropane ring have been cleaved.

The Wolff-Kishner reaction is a classic method for the complete reduction of aldehyde and ketone carbonyl
functions to methy! and methylene groups.! Although cases in which a Wolff-Kishner reduction is accompanied by
loss or migration of heteroatoms or double bonds « to the carbonyl group are well documented,! only a few
instances in which a single o carbon-carbon bond is cleaved during the reaction have been reported.132 In this
communication we wish to report the Wolff-Kishner reduction of a ketone which is accompanied by the cleavage of
two carbon-carbon bonds of a cyclopropane ring o to the carbonyl group. To the best of our knowledge, this type
of cleavage has not been previously reported under these conditions.

Treatment of 1 with an excess of hydrazine hydrate and hydrazine dihydrochloride at 130°C followed by
addition of potassium hydroxide afforded the product 2 in 36% yield. The identity of 2, in which the carbonyl
group is reduced and a cyclopropane ring lost, was established by comparison with an authentic sample.4. Workup
of the reaction prior to treatment with base gave the hydrazone 3. Both the structurally similar 4, according to the
report of Conia,’ and § under the same conditions give the hydrocarbons expected with intact cyclopropane rings.
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In our investigation of this novel "ethylene extrusion" we have followed the course of this reaction
by GC/MSS as illustrated in Figure 1. We find that 1 is converted to an intermediate with a mass of 198
(C13H14N2) which is then rapidly transformed to a second isomeric intermediate before conversion to 3.
The intermediates have been assigned as 6 and 7, as shown in Scheme 2, based on low- and high-resolution

GC/MS data (EI and CI).7
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Figure 1. Composition of the reaction mixture vs time; 1 (A), 3 (&), 6 (0) and 7 (O).
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We suggest that this reaction proceeds as shown in Scheme 2. The first formed intermediate 6 is converted

to 7 and the "ethylene extrusion" reaction occurs when 7 reacts with a second hydrazine molecule followed by the
elimination of diimide and ethylene, Further work will be needed to delineate the scope of this reaction and to

evaluate the proposed mechanism.
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