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The carbon-hydrogen (C-H) bond is the most abundant chemical bond, and its direct
conversion leads to highly efficient molecular synthesis. In recent years, visible light promoted
hydrogen atom transfer (HAT) catalysis has been attracting attention. However, existing
methods require photoredox catalysts such as organic molecules with complex structures and
expensive metal complexes. In this study, we developed an organocatalytic system that mimics
the electron transfer process of enzymes in vivo and promotes functionalization of stable C-H
bond without photoredox catalyst. We designed a thiophosphoric acid catalyst that contains
both a redox active binaphthyl moiety and a sulfur atom. We found that this catalyst forms
charge-transfer complexes with electron-deficient heteroaromatics and catalytically produces
thyil radical via multi-step electron transfer under visible light irradiation. Using this system,
four types of transformations that previously required photoredox catalysts were successfully
achieved using only simple organic molecules.
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A. Hydroxyalkylation of N-heteroaromatics C. Acceptorless dehydrogenation of alcohols
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Scheme 1. Applications to four types of C-H functionalization.
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