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At the outset of this project, we examined a transition-metal catalized intramolecular pyrrole synthesis
via a cascade cyclization reaction of a linear ynamide having acetal moiety. Among examinations of
numerous n-Lewis acids, (PhsP)AuNTf, was found to be a best catalyst to give the desired bicyclic pyrrole,
indolizinone in 69% vyield. Plausible reaction mechanism would start from activation of the triple bond and
the acetal moiety by the gold catalyst, and subsequent 6-exo cyclization to give an enamide intermediate,
which would undergo cyclization and aromatization to form the pyrrole product. Under these optimized
conditions for the gold(l)-catalyzed cascade cyclization, indolizines possessing a various substitution
pattern were synthesized. It is notable that highly congested indolizinone having 1, 2, 3, 4, 5-substituted
pyrrole moiety was constructed in one-pot process in 50% vyield. This method was successfully applied to
synthesis of antitumor alkaloid, (-)-rhazinilam.

Having established the optimal conditions for intramolecular pyrrole synthesis, we next investigated an
intermolecular version of the above reaction for synthesis of pyrrole. After extensive exploration, we finally
found that (Ruphos)AuCI-AgOTf was effective catalytic system and the desired pyrroles was obtained in
high yield. Furthermore, gold-catalyzed intramolecular quinolizidine synthesis was also examined through
a similar approach. We revealed that the expected sequence consisting of 6-exo-dig and then 6-exo-trig
cyclization proceeded in the presence of 2.5 mol% (Johnphos)Au(MeCN)SbFs to furnish a various
quinolizidines with maximum yield of 85%.




