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Environmentally benign CO, reduction using sunlight has attracted much attention since it is expected to solve our
serious problems concerning the continued combustion of fossil fuels and increasing human energy consumption.
Recently we have succeeded in constructing a new photochemical CO, reduction system using vesicles that
incorporate ruthenium (Ru) complexes and rhenium (Re) complexes as sensitizers and catalysts, respectively.
However, the Ru sensitizer is unstable during photoirradiation, which limits further application of this new
photochemical CO, reduction system. In this work, a tris-cyclometalated iridium (Ir) complex [Ir(ppy).(ppyCH,0H)]
comprising two 2-phenylpyridine (ppy) ligands and one hydroxymethyl-substituted ppy (ppyCH,OH) was prepared
as a new potential sensitizer and examined for its photophysical properties in chloroform and vesicles. This Ir
complex was expected to show higher stability and stronger reducing power compared with the Ru complex due to
its cyclometalated coordination structure. Photophysical properties of Ir(ppy)s without the hydroxymethyl group
were also investigated for comparison. Furthermore, we conducted photochemical CO, reduction sensitized by
Ir(ppy)2(ppyCH,OH) in vesicles.

Ir(ppy)2(ppyCH,OH) and Ir(ppy)s exhibited almost identical absorption and phosphorescent properties in
chloroform, indicating that the hydroxymethyl group does not have a significant impact on the photophysical
properties of Ir(ppy)s. Nevertheless, this substituent was very effective to increase the concentration of the Ir
complex in the vesicle membrane. Thus, we performed the photochemical CO, reduction reaction (A > 390 nm) in
vesicles using sodium ascorbate (0.1 M) as the electron donor, Ir(ppy)2(ppyCH,0OH) as the sensitizer, and the Re
complex as the catalyst. The solution (3 mL) produced 20 uL (0.82 umol) of the reduced product CO after 4
h-irradiation, and the absorption spectra measurement revealed that Ir(ppy).(ppyCH,OH) is relatively stable
compared with the Ru sensitizer.




