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Studies on renewable two-electron reductant and oxidant aimed at water oxidation
and CO2 reduction
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This study is to construct NADH/NAD redox models as renewable two-electron
oxidant and reductant for water oxidation and CO2 reduction. Electrochemical reduction of Ru-NADH
model in CO2 saturated aqueous solutions catalytically produced HCOO-. This is the first example of

catalytic C02 reduction mediated with renewable organic hydride donor catalyst.

Ru-dioxolene frameworks exhibit very strong dm -prt interaction between Ru t2g and ligand 1 *.
Deprotonation of aqua- and amino-Ru-dioxolene complexes further expands 11 electron delocalization,
which effectively stabilizes unusual oxyl and amino radicals. Oxidative activation of two oxyl
radicals derived from dimeric aqua-Ru-dioxolen complexes resulted in 0-0 bond formation at the stage
prior to 02 evolution in water oxidation. Oxidative activation of the anylinyl radical complex
brought about intermolecular N-C bond formation through radical coupling between anilinyl radical
and para-position of phenyl ring of aniline.
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