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There has been recent interest in the ring-opening of cyclopropanes via zwitterionic inter-

mediates.l”™5 This report describes the oxidation of aminocyclopropyl sulfides® to afford ring~
opened products, presumably via zwitterionic intermediates:
Treatment of %6 with KMnO, in aqueous acetic acid at 25-30° afforded the sulfone acid %7

in 52% yield, mp, 134-135,5°,
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Compound % was independently synthesized by the oxidation of sulfide %, mp 84.5-86°, which
was obtained from the alkylation of the dilithium salt of isobutyric acid® with chloromethyl p-

chlorophenyl sulfide.

CHy D CH{ )S-CHCI oH

b . 3 HoOo
LiC-COaLi = Cl@SCHZC —COH 225 2

CHz 20 0 H3

3

The conversion of L into Z can be best rationalized by initial formation of the aminocyclo-

propyl sulfone intermediate of type i which subsequently opened to a zwitterionic intermediate
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of type %‘ Reaction of the zwitterion with water afforded the ring-opened aldehyde which was

then oxidized to the acid (2). This mechanistic sequence is summarized by the following gen-

eralized schematic representation:
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Application of this oxidative ring-opening reaction to the aminocyclopropyl sulfide Q9 af-

forded the ketosulfone Z, mp 65-66°, in 627 yield. Compound ] was independently prepared by the
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oxidation of ketosulfide 8, bp 160-164°/0.2 mm, which was obtained from tosylate 210.
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Treatment of %Q under similar conditions afforded a mixture of acid %%, mp 145-147° (18% yield),
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and ketone %éll (58% yield). Compound %% was independently synthesized by oxidation of sulfide

%é, mp 84.5-86.5°, which was obtained from the addition of p-chlorothiophenol to atropic acid.
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Acid %% presumably arose from intermediate %% in a manner analogous to the formation of %. The
formation of ketone %ﬁ can be rationalized by the oxidative cleavage of the enamine intermediate
%12.

A major driving force for these ring opening reactions is the formation of well stabilized
zwitterionic intermediates, Evidence for zwitterion involvement was obtained when a compound
(kg, mp 96-98°), in which the electron pair of the nitrogen atom is not available for zwitterion
stabilization, was submitted to similar oxidizing conditions.!3 The product obtained was the un-

opened sulfone 17, mp 186°d (667 yield).
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