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Development of novel organic photo-reagents and organic photocatalysts driven by
electron, proton and hydrogen atom transfers
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We have aimed to develop new photo-reagents as well as photocatalysts for
reductive organic transformations based on the redox couples of benzimidazolines (BIH-R) and
benzimidazoliums (BI+-R). These includes hydroxaryl substituted BIH (BIH-ArOH) / Bl+ aryloxides (BI+
-Ar0-), triarylamine substituted couples (BIH-PhNAr2 / BI+-PhNAr2) and polycyclicaryl substituted
couples (BIH-Ar / Bl+-Ar). We discovered photo-oxygenation reactions promoted by BIH-R and molecular

oxygen under the aerobic conditions. We designed the catalytic version of BIH-R photo-reagent
protocol, and then successfully developed a protocol utilizing catalytic BI+-R and stoichiometric
hydride donors in which BIH-R is generated in-situ. A novel photocatalytic system composed of Bl+
-ArO- and 2,2,6,6-tetramethylpiperidine N-oxyl was also developed. Noteworthy is that the long-lived
charge-shifted state is generated via photoinduced intramolecular electron transfer of electron
donor-acceptor dyad type Bl+-PhNAr2.
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