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Design of Visible-Light-Driven Organophotoredox Catalysts
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In the reactions using trichloroacetonitrile as an electron acceptor, we
found that phosphonium ylides served as a visible-light-driven organophotoredox catalyst via
oxidative quenching cycle. The C-H trifluoromethylation and trifluoromethylative lactonization of
alkenes proceeded successfully by phosphonium ylide catalysis under visible light irradiation. For
synthetic application, C-H imidation of arenes was demonstrated with the use of redox-active esters
as imidating reagents, affording the desired products in moderate to good yields. The first

organocatalytic imidative lactonization reactions were also demonstrated based on the mechanism of
phosphonium ylide organophotoredox catalysis.
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