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Development of Molecular Catalysts Promoting Multi-electron Reduction Reactions
via Unique Proton-coupled Electron Transfer Pathways
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i We studied the unique proton-coupled electron transfer (PCET) processes
which are promoted at either the metal or ligand center. Specifically, we succeeded in developing

the new molecular catalyst which promotes hydrogen evolution from water with the exceptionally
overpotential of 173 mV by enhancing PCET at the ligand center. Furthermore, DFT calculations were
performed to elucidate the factors controlling the ligand-centered PCET leading to hydrogen
evolution from water. In addition, advanced electrochemical reaction analysis was performed to
experimentally elucidate the reaction mechanism. On the other hand, we developed the new
photochemical system which promotes hydrogen evolution from water via metal-centered PCET.
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