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We have succeeded to develop three metal-complex-based catalyst systems
that enable difficult chemical conversions starting from unreactive organic molecules, especially
with unactivated chemical bonds. 1. We developed a new dinuclear Zn complex bearing photoredox
moiety and metal moiety and achieved the direct oxidation reactions of unactivated benzylic C-H
bonds, under mild conditions, such as room temperature, visible light irradiation and aerobic
conditions. 2. We demonstrate that a metal-based photocatalytic system with newly identified acyl
donors achieves the first photocatalytic intermolecular hydroacylation with unactivated alkenes,
without the intermediacy of acyl radicals, under room temperature and visible-light irradiation
conditions. 3. We achieved the electrochemical hydrocarboxylation of simple alkenes under C02
atmosphere in the presence of a pentanuclear metal complex developed by our group.
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