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Development of multiple ring construction approach via intramolecular double [3+2]
cycloaddition reactions for the synthesis of spiro compounds (' Graduate School of
Pharmaceutical Sciences, Nagoya University,? Graduate School of Infection Control Sciences,
Kitasato University) OHiroki Ishikawa,' Hisashi Masui,' Shinichiro Fuse,' Takashi Takahashi
2

Spiro compounds are found in the various pharmaceuticals such as irbesartan and
spironolactone. The syntheses of the spiro compounds are not simple because of their bulky
quaternary carbon and the rigid ring structure. Therefore, the conventional approaches require
somewhat large numbers of synthetic steps. The development of the efficient approaches that
allow the efficient synthesis of various analogues is important. In this study, we succeeded in
the single-step synthesis of aza-fenestrane analogues from linear precursors by intramolecular
double [3+2] cycloaddition reactions. Allene 1 with two formyl groups was treated with N-
alkylhydroxylamine and base to afford the desired product 2 containing spiro scaffold with a
good yield. Moreover, the desired fenestrane 3 was also obtained from allene with two oxime
groups prepared from compound 1 in a good yield.
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