©
2018 2021

Study on the design principles for polyoxometalates that catalyze proton-coupled
multi-electron transfer reactions
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Aiming at constructing a theoretical design principles for developing a new
Keggin-type or its extended POM that mediates and promotes a multi-electron transfer reaction
coupled with proton transfer, the minimum energy paths, and the effects on them of the heteroatom
(X) and the dielectric constant of the solvent were investigated by the first-principles
calculations, for the three main elemental reactions of the bottom-up formation reaction of
Keggin-type POMs: (1) the formation reaction of the dioxo-type six-membered XW6 ring, (2) the
reconstruction reaction into the monooxo-type six-membered XM6 ring and (3) the addition reaction of
the trimeric POM (cap part) structure. Then, we have succeeded to clarify the details of the
control principles for the elemental reactions for the formation of Keggin-type POMs.
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