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USING PROTONS AS OXIDANTS
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The direct coupling of two unfunctionalized molecules under mild conditions embodies an ideal in synthetic
chemistry. In this study, we report a metal-free photocatalytic process for arene C-H functionalization that employs
an acridinium-type catalyst and produces dihydrogen as the only by-product. Throughout the catalytic cycle,
the catalyst acts as an oxidizing agent, a hydrogen atom transfer agent, and a proton-reducing agent, enabling
a cross-dehydrogenative transformation without the need for external oxidants. The reaction is conveniently
performed using visible light, and the high oxidation potential of the catalyst allows it to engage even electron
deficient arene substrates. The catalytic mechanism disclosed herein can become a general logic for developing
various cross-dehydrogenative reactions adaptable for pharmaceutical and material sciences.
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Fig. 1. Established and hypothesized reactivity modes of acridinium photocatalysis. a, A photocatalytic cycle based on reductive
photocatalyst quenching. The regeneration of the catalyst is achieved either by sacrificial oxidant or cobalt-mediated dihydrogen formation. b,
Exploration 5 of excited acridine radical as a potent reductant. ¢, Design of acridinium catalyst for hydrogen atom transfer and proton reduction
to produce dihydrogen during the turnover (hydrogen evolution reaction (HER) cycle). d, Chemical structures of the photocatalysts. Mes,
mesityl; SM, starting material; P, product
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