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Sarain A is a complex polycyclic alkaloid which was isolated from a marine sponge, Reniera sarai, by
Cimino and co-workers in 1986. It was reported to exhibit antitumor, antibacterial, and insecticidal
activities. This alkaloid contains a unique diazatricycloundecane core, which is flanked by two
macrocyclic rings. Of these large rings, the 14-membered ring is especially intricate, with both vicinal
diol and skipped triene functionalities. Sarain A possesses a total of seven stereocenters, including
a quaternary carbon atom. In addition, the spatial proximity of tertiary amine and aldehyde functional
group results in a proximity interaction, which is sensitive to the pH and solvent environment
Soon after the isolation of sarain A, their unprecedented intricate structures stimulated synthetic
efforts in many laboratories worldwide and one total synthesis of (-)-sarain A has been reported. In
order to establish a more efficient and unique synthetic route, we initiated the studies on synthesis
toward sarain A, and have achieved a formal synthesis of sarain A. Our synthesis features a Noyori
asymmetric reduction of a ketone, an Ireland-Claisen rearrangement to construct the contiguous
stereogenic centers, an intramolecular cycloaddition of an 8-membered cyclic nitrone, a ring closing
metathesis to form the 13-membered ring, and an intramolecular iodoamidation to construct the
pyrrolidine ring. Finally we succeeded in synthesizing an intermediate in the Overman’ s total synthesis
of sarain A.




