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The stereochemistry of the formation of the strained internal bond in
bicyclol[2.1.0]lpentane (2,3) and that of its reactivity in addition reactions
(4,5,6,7) has been the subject of recent attention. Whether reaction occurs
by the approach of the reagent from the exo or endo side of the molecule has
been established only for cyclcadditions (6,7). Thus, addition of 4-phenyl-
1,2,4-triazolin-3,5-dione to 2,3-dideuteriobicyclo[2.1.0]lpentane-5-spirocyclo-
propane (6) and of maleilc anhydride to 2,3-dideuteriobicyclol[2.1.0]pentane (7)
occur exclusively from the more hindered endo side. The electronic basis for
this stereochemistry is puzzling.

It was of interest to examine whether this stereochemistry might be general
of addition reactions to the internal bond. A study of the stereochemistry of
the hydrogenation of the two isomeric bicyclol[2.1.0)pentanes Ia and Ib (8) was
undertaken for this reason. Reduction of Ib with platinum in ethanol proceeded
slowly to give only two products, A and B, in the ratio of 90:10. Hydrogenation
of Ta led to a mixture of A and B in a ratio of 30:70. The structures of A und
B were established as the ethyl 1,2-dimethylcyclopentanecarboxylates IIa and IIb,
respectively, by thelr independent synthesis via hydrogenation of ethyl 1,2-
dimethyl-2-cyclopentene-l-carboxylate, which was prepared according to a litera-
ture route (9). The assignment of geometry to A and B was made on the basis of
the very large difference in their saponification rates; under conditions which
led to complete hydrolysis of B, isomer A could be recovered unchanged. It is

apparent on steric grounds that isomer A corresponds to the more hindered ester
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Correlation of the stereochemistry of the starting material with that of
the hydrogenation product leads to the conclusion that the addition of hydrogen
takes place preferentially from the exo side of the molecule. The stereo-
specificity is high for Ib; in the case of Ia addition takes place less selec-
tively. Whether the lower specificity noted for Ia is due to the incursion of
an endo stereochemical pathway or is due to frans addition of hydrogen cannot be
decided upon without more subtle experiments on suitable derivatives. It is
noteworthy that in contrast to the more highly strained bicyclo[2.1.0]pentanes,
recently reported by Kristinsson and Hammond (11), no skeletal rearrangements
result during the hydrogenation of I.
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