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In this research, we studied innovative synthetic methodologies for
structurally advanced alkaloids based on the development of a tandem catalysis and aerobic-oxidation
reaction using metal catalysts. We demonstrate 1) establishment of a concise synthetic methodology
for N-containing fused heteroarenes based on assisted-tandem catalysis using Grubbs catalyst and
molecular oxygen; 2) the asymmetric total synthesis of the polycyclic alkaloid dehydrobatzalladine C
based auto-tandem catalysis with a cationic gold catalyst; and 3) establishment of a method for
constructing the core skeleton of the dimeric natural product bipleiophylline based on aerobic
oxidation of catechol using an iron phthalocyanine catalyst.
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