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Benzylic C — H Functionalization via Radical-Cation Crossover (Graduate School of
Pharmaceutical Sciences, University of Shizuoka ) OFumiya Kawahara, Yuki Fujiwara, Kenji
Yamashita, Yoshitaka Hamashima

Direct C—H functionalization reactions via hydrogen atom transfer (HAT) are one of the most
powerful methods for the construction of carbon-carbon bonds. However, due to the electronically
mismatched nature of the generated carbon-centered radical and its acceptor, carbon-heteroatom
bond formation variants are still limited. Here, we have developed both the nucleophilic C—H
fluorination and alkoxylation reactions through silver- and photoredox-mediated radical/cation
crossover, respectively. In both reactions, Selectfluor was used as an oxidant, which was readily
reduced by Ag(l) or the exited photocatalyst(PC") to provide ammonium radical dication. The
thus-formed radical species would act as HAT reagent to abstract hydrogen atom from benzylic sp®
C—H bonds. The resulting carbon-centered radical could be further oxidized by Ag(Il) or PC™ to
deliver the key carbocation intermediate, followed by nucleophilic attack. In fluorination reaction,
we found that silver exhibits a different catalytic action from the conventional method due to the
amide ligand. Interestingly, cylil-protected alcohol was effective as a nucleophile in alkoxtlation
reaction.
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