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Formation of four-membered heterocycles by cycloisomerization (‘Faculty of Pharmacy,
Musashino University, *Comprehensive Analysis Center for Science, Saitama University)
Ayami Osato,! Takashi Fujihara,> OHiroki Shigehisa'

Four-membered heterocycles have attracted much attention in recent years because they
provide various advantages to small molecules treated in drug discovery research. Therefore,
they have become important research targets not only in drug discovery research but also in
synthetic chemistry.

Herein, we have developed a new method for the construction of oxetane and azetidine rings
by cycloisomerization of cobalt hydrides via MHAT/RPC (metal hydride hydrogen atom
transfer/radical polar crossover). This method has excellent functional group tolerance and can
cover a wide range of substrates including spirostructures, which are important in drug
discovery research. It is particularly suitable for the synthesis of polysubstituted four-
membered heterocycles.

For example, treatment of homoallylic alcohols with cobalt catalyst, oxidants, and
silylhydride, as shown in the figure below, led to cycloaddition isomerization and oxetane in
90% yield. The azetidine was also obtained from homoallylamine derivatives under similar
reaction conditions. The products could also be derivatized to various 4-membered heterocyclic
building blocks.
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