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This thesis consists of development of novel ring-closing reactions of allene-alkyne derivatives.
Our group recently disclosed that Rh'-catalyzed intramolecular [5+2]/[6+2] cycloaddition of
allenylcycloalkane-alkynes 1 efficiently afforded the corresponding bicyclic compounds via
cleavages of cycloalkanes. It is noteworthy that simple unfunctionalized cyclobutanes were smoothly
cleaved and incorporated into the the eight-membered carbocycles, presumably via B-carbon
elimination process in the rhodabicyclo[4.3.0]intermediate III (n = 2). The author achieved the
successful application of the above methodology to the cyclopentane derivatives 1 affording the
nine-membered bicyclic compounds 2. This novel [7+2] cycloaddition with Rh' catalyst involves the
unprecedented Cg,3—Cgp3 bond activation of “normal-sized” cyclopentane ring presumably via the
intermediate A. Changing the Rh' catalyst effected the Cy—H bond activation of the common
intermediate A to produce the novel spiro[2.4]heptane skeleton 3 in a site-selective manner.

On the other hand, the author envisaged that the allene-alkyne derivatives IV, possessing an
additional 7 component instead of cycloalkane, would react with Rh' catalyst to form the
intermediate V. The insertion of the remaining © component into the C-Rh bond and subsequent
reductive elimination of Rh' would result in [2+2+2]-type ring closing reaction. As a result, the
author could develop Rh'-catalyzed intramolecular [2+2+2]cycloadditon of allene-ene-ynes 4,6 to
produce tri- or tetracyclic compounds 5,7 containing cyclopropane rings. Preliminary investigation
revealed that the reaction would be highly stereoselective as well as stereospecific.
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