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Science, Tokyo Institute of Technology * Department of Chemistry, Faculty of Science, Kyushu
University) O Kei Kamogawa!, Shimoda Yushi?, Kiyoshi Miyata?, Ken Onda® Yusuke
Tamaki', Osamu Ishirani'

A supramolecular photocatalyst consisting of [Ru(diimine);]**-photosensitizer and
fac-Re[(diimine)(CO);L]"-catalyst units can reduce CO, to CO with high selectivity and
efficiency. In this presentation, we report mechanistic study of photocatalytic CO; reduction
using RuC2Re based on time-resolved visible and IR spectroscopies and electrochemistry.
Changes of vibrational energy of not only the carbonyl ligands but also inserted CO, into the
Re unit after photochemical electron transfer were successfully observed by using the time-
resolved IR spectroscopy. These results revealed the kinetics, the structure, and the reactivity
of one-electron reduced species of RuC2Re as a key intermediate. In addition, the kinetics of
the subsequent reaction of the one-electron reduced species was examined by cyclic
voltammetry method.
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