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Rational Control for the Reactivity of Low Overpotential Hydrogen-evolving
Catalysts and their Application to Water-splitting Molecular Systems
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In this study, we focused on the rational control for the activity of
molecular catalysts accelerating hydrogen evolution from water via a metal-centered or
ligand-centered proton-coupled electron transfer (PCET) process.

As for a Co-NHC complex promoting metal-centered PCET, we realized an efficient photochemical system
whose activity is 30 times higher in hydrogen evolution from water by tuning the effect of
co-existing anion species and the redox potential of an electron realay employed.

On the other hand, a nickel complex was found to promote hydrogen evolution from water with an
overpotential of 330-400 mV via a ligand-centered PCET. Furthermore, the reaction mechanism was
successfully clarified in detail.
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