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Abstract: Phenylcyclopropanes and halo-phenyl-substituted cyclopropanes do not react
with dimethyldioxirane. Bicyclo(4.1.0]heptane ( 4 ) , however, is oxidized by this rea-
gent to the 2-ketone ( §). Bicyclo[6.1.0]nonane ( 6 ) gives all three possible ketones ( 7 -
9 ). Even exo-9-bromobicyclo[6.1.0]nonane ( 10 ) can be converted by dimethyldioxi-
rane to a ketone to which structure 11 is assigned. Copyright © 1996 Elsevier Science Ltd

Isolated or in siru generated dioxiranes are emerging as novel selective oxidants ( for reviews, see 1-3 ).
Reactions with C-H bonds are highly stereo- and regioselective favoring tertiary over secondary positions.
Initially formed secondary alcohols are converted further into ketones in most cases. Dioxirane reactions of
cyclopropane derivatives have not found attention yet - except for the rigid systems of Binor S and 2,4-dide-
hydroadamantane. 4 Here, bridgehead insertion ( 21 % yield of 7-hydroxy-2,4-didehydroadamantane ) and

oxidation in o position to the three-membered ring ( 29 % yield of 2,4-didehydroadamantan-10-one ) compete.

We wanted to know whether secondary, tertiary, or benzylic cyclopropane C-H bonds would be reactive
towards dioxirane at all and how halide substituents on cyclopropanes would influence the reactivity. Prelimi-
nary results are related here. Compounds 1a - 3b were found to be totally inert when treated with excess
dimethyldioxirane in acetone at room temperature for one day to two weeks. An oxidation occurred, however,
when bicyclo[4.1.0}heptane (4) was the substrate, and bicyclo[4.1.0]heptan-2-one (5) was obtained. 5 When ex-
tending this reaction to bicyclo[6.1.0lnonane, all three possible ketones in the larger ring, 7 - 9, were observed.
Bicyclo[6.1.0]nonan-2-one (7) was the product formed in the highest proportion ( ~65 rel.%) and the 3-ketone
8 was the least prevailing one ( ~10 rel. %).6

1 2

1 2
1 X' X Br, Br X 3 X
a Cl Cl
b C H Ph a Br
¢c H H P¥ . c P¥, “Pn P 3ab b H

Up to now there were only two methods for the preparative keto functionalization of a methylene group o

to a cyclopropane unit: dry ozonization introduced by de Meijere 7 and the NalO4/RuQ, oxidation developped
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by Yamada et al. 8 Interestingly, application of the ozone method to 6 gave 88 % of 7,7 % of 9, and a very

small amount of the 2,7-diketone, but apparently no 8. The present method is a new alternative for the
oxidation of bicyclo{n.1.0]alkanes.
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Finally, exo-9-bromobicyclo[6.1.0]nonane (10) could be converted, but not the 9,9-dibromo derivative.

Here only one, crystalline product was formed. Analysis, IR and 13C NMR spectral data indicated that

compound 11 was present.? When the strong deactivation by halide substituents was considered, oxidative

attack at the most remote position appeared very reasonable indeed. No products were obtained in all cases if

the dioxirane was generated in situ.
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