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Tandem Synthesis of Pyrrolidine Derivatives: Its Application to Total Synthesis of (—)-
Lepadiformine A (Department of Applied Chemistry, Faculty of Science and Engineering,
Chuo University) ORyohei Hanzawa, Atsushi Yoshimura, Haruhiko Fuwa

Because there are many natural products containing a pyrrolidine ring(s), it is important to
develop new and efficient methods for pyrrolidine synthesis. Recently, we have developed a
ruthenium-catalyzed intramolecular alkyne double hydrofunctionalization for spiroaminal
synthesis, and Lewis acid-mediated cleavage/nucleophilic trapping of the product spiroaminals
for pyrrolidine synthesis. We reasoned that intramolecular alkyne hydroamination/ iminium ion
allylation should be a more direct means to pyrrolidine synthesis. In the event, treatment of
easily accessible linear alkynes with Au/Ag catalytic system in the presence of allylSiMes
provided 2,2,5-trisubstituted pyrrolidine derivatives 2 in good yield. This reaction was applied
to alkyne 3 for a rapid construction of azaspirocycle 4, which represents an important
intermediate in total synthesis of (—)-lepadiformine A (5).
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