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It is important to develop photochemical multielectron accumulation systems for solar
energy conversion. Ring-shaped Re(l) multinuclear complexes with various bidentate
phosphorous ligands (Ring) have been aready reported as good redox photosensitizers.
However, since the reported synthetic yields were quite low, accurate anaysis, such as redox
properties of these complexes, have not been reported yet. The structures of Ring are unique:
Rings has a space in the center and, additionally, multivalent positive charges are spread
along thering.

In this research, | have succeeded in improvement of synthetic yields of Rings by
optimizing photochemica ligand substitution which is one of the key processes and
modifying a synthetic route. Rings can be accumulated many electrons in a single molecule
by photo irradiation in the presence of triethanolamine as an electron donor. | founds that
Rings with four Re(1) units could make a1:1 ion pair with polyoxometal ates even in solution.
The hybrids can be photochemically accumulated four electrons in a single ion pair. This
hybrid could work as an unique redox photosensitizer. The system with the hybrid, Re(l)
mononuclear complex as a catalyst, and triethanolamine as a reductant photocatalyzed CO,
reduction selectively to CO by 436-nm irradiation. We found that the hybrid worked as a
two-electron donated redox photosensitizer in this photocatal ytic reaction.
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