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Development of asymmetric synthesis methods by controlling chemical species
using Group 14 elements
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Aiming to develop synthetic methods that take advantage of the properties of
silicon, we worked on the construction of optically active carbocycles using the axial chirality of
disubstituted allenylsilanes and succeeded in the following three asymmetric syntheses. (1)

Stereoselective synthesis of polysubstituted tetrahydropyranones via acid-promoted cyclization of f3
-silyl-y -ethylidene-y -butyrolactones with aldehydes and ketones, (2) Synthesis of chiral spiro[4.
5]decadienones via chirality-transferring oxidative intramolecular cyclization of
allenylsilane-tethered phenols, (3) Synthesis of tricyclic fused 6-5-4 carbocycles via acid-promoted
cascade intramolecular cyclization of allenylsilane-tethered cyclohexadienones. We also succeeded
in constructing several fused polycyclic skeletons by chemical conversion of these products.
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