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In this study, the development of novel skeletal formation reactions induced
by rare earth elements and titanium and the total synthesis of biologically active compounds were
investigated. The following results were obtained. 1) Ring-expanding reaction of a -(mesyloxymethyl)
cyclobutanones was developed. 2) A diastereomer of zoapatlin was synthesized by Sml2-mediated
sequential cyclization and ring-expanding 1,2-rearrangement reaction. 3) The formal synthesis of
hypnophilin was achieved by repeated ring-expanding 1,2-rearrangement and oxidative allylic
rearrangement. 4) Intramolecular cyanohydrin-epoxide coupling reaction with low-valent Ti was
developed, and the total synthesis of marsupellin A was achieved.
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