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Cyclopropane is important class of compound in organic chemistry. Cyclopropanes are prepared by special
reactions because they consist relatively large ring strain. The cyclopropanes are contained among many bioactive
compounds. Among of many types of cyclopropanes, bicyclo[n.1.0]alkanes, fused cyclopropane structure, have
been of interest because such compounds are frequently observed among natural products such as yatakemycin,
which shows important bioactivity. Thus, development of an efficient synthesis of these structures has attracted
many organic chemists. We have recently developed a new cyclopropanation to prepare bicyclo[n.1.0]alkanes (n=3
or 4) from aliphatic nitro compounds. This reaction progressed under oxidative conditions that use silver oxide, base
and iodine. We believe that this reaction progresses through radical cyclization of a-nitro radical followed by
intramolecular cyclopropanation. We have so far successfully prepared many heteroatom-containing
bicyclo[n.1.0Jalkanes (n = 3 or 4) in a highly stereoselective manner. In this thesis, We attempt open wide
applicability of the reaction for the synthesis of carbocyclic bicyclo[n.1.0]alkanes in optically active form. We also
examined the same reaction using less toxic reagents than silver oxide. This thesis contains six chapters. The first
chapter describes general introduction. Following chapters two to six shows the results of the work in detail.

In Chapter 2, we examined cyclopropanation of carbocyclic precursors. Treatment of the precursors, which were
prepared from allyl dialkyl malonates, with silver oxide and iodine under basic condition resulted in the formation
of desired bicyclo[3.1.0]Jhexanes in about 70% yields accompanying with the formation of isoxazoline-N-oxides in
about 20% yields. These products were obtained as single diastereoisomers. Thus, we concluded that this
cyclopropanation proceeded in a highly stereoselective manner. On the other hand, chemoselectivity of the
formation between bicyclo[3.1.0]hexanes and isoxazoline-N-oxides depended on the bulkiness of the side chain in
the precursors. For example, when a primary alkyl group is located in the side chain, bicyclo[3.1.0]hexanes were
obtained as major products, while isoxazoline-N-oxides were obtained as major products when the side chain
contained a bulky secondary alkyl group. The latter product, isoxazoline-N-oxides, was regarded as a good
dipolarophile, and examined for cycloaddition reaction with alkenes and alkynes to prepare tricyclo-heterocyclic
compounds.

It is expected to obtain optically active bicyclo[n.l.0]alkanes from precursors which is prepared by using
asymmetric reaction. In the following chapters, we examined the formation of optically active bicyclo[n.1.0]alkanes
(n = 3 or 4) and/or isoxazoline-N-oxides from the chiral precursors, which were prepared by asymmetric conjugate
addition of nitroalkenes using organocatalyst. In case of n = 3, the diastereoselectivity in the cyclopropane formation
was not good (about 2:1) due to influence of neighboring TBSO group in the precursor. In case of n = 4,
cyclopropanation proceeded smoothly and afforded the desired bicyclo[4.1.0]heptanes in about 70% yields. The
enantiomeric excesses of the products were found to be 99%ee, which were determined by high-performance
liquid chromatography analyses. The other enantiomer of bicyclo[4.1.0]heptanes were able to be
produced using its antipode precursor. The products were readily converted to 7-membered lactones
derivative through the Baeyer-Villiger reaction, and following their treatment with trimethylsilyl
trifluoromethanesulfonate resulted in the formation of oxabcyclo[3.3.0]octanes as a single isomer. The reaction was
regarded progress through the ring cleavage of cyclopropane generating nitronate anion and following its
nucleophilic attack to the ester carbonyl carbon.

In chapter 5, we attempted reductive treatment of bicyclo[3.1.0]hexanes with zinc powder. To our surprise, two
carbon-carbon bonds in the cyclopropanes unit were cleaved and acyclic nitriles were isolated in good yields. The
reaction was assumed to progress trough a ring cleavage reaction of nitrogen analogue of cyclopropyl methyl
radical.

In the final chapter, we examined to use less toxic oxidant for the reaction. This is to aim at improving our reaction

to be much greener. We found that triiron tetraoxide offered a good results instead of silver oxide.
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