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Study on energy conversion via quantum tunneling of proton-coupled electron transfer
(\Department of Pharmacy, Gifu Pharmaceutical University, *Department of Pharmacy, Gifu
University of Medical Science) OTatsushi Nakayama,' Bunji Uno?

Living organisms achieve highly efficient energy conversion through quantum tunneling of
proton-coupled electron transfer (PCET) reactions. Among them, the 2PCET (concerted two-
proton coupled electron transfer) reaction between superoxide (O,"") and hydroquinone (H>Q)
derivatives exhibits particularly efficient electron transfer'? and is expected to be used
industrially as a new energy conversion technology. In this study, we aimed to elucidate the
factors that further improve the efficiency of the 2PCET reaction between H»Q derivatives and
O," using electrochemical and computational methods. We analyzed the 2PCET reaction
between electrogenerated O, and methyl and chloro substituted H,Q derivatives in DMF
solvent, and observed that the 2PCET reaction was promoted by both of the substituents. The
electronic inductive effect (I effect) of electron-donating/withdrawing substituents
suppresses/promotes proton transfer and promotes/suppresses electron transfer (+//-1),
resulting in a net leveling of / effect and enhanced resonance effect for the 2PCET.
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