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Development of Highly Robust Catalytic Systems based on Supramolecular Capsules
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In this study, we aimed to construct durable molecular systems for
artificial photosynthetic reactions. As one of the approaches to improve the stability, the
encapsulation behaviors of molecular catalysts in supramolecular capsules were evaluated in detail.
Furthermore, we succeeded in developing highly active C02 reduction molecular catalysts which
exhibit excellent selectivity even in aqueous media, where hydrogen evolution is favored. The
catalyst was found to drive multi-electron reduction processes over the ligand geometry by
maintaining the Co(ll) oxidation state. Importantly, the Co(ll) center promotes the activation of
C02 due to its phase matching character, while the activation of H+ is suppressed because of its

phase mismatch. In addition, highly active molecular catalysts for 02 evolution and H2 evolution
were also developed.
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