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In 2015, we reported that the oxidative homocoupling reaction of Grignard
reagents could be performed by using heptafluorotolyl-substituted perfluorocyclopentene in the
presence of atmospheric oxygen molecules. In this study, we clarified the active catalytic species
to be heptafluorotolyl- substituted perfluorocyclopentadienyl radical. The radical species could be
also used for the oxidative homocoupling reaction of Grignard reagents. The turnover number (TON)
was over 30 for the coupling reactions of PhMgBr to give biphenyl. The organocatalyst could couple
thienylmagnesium compounds to give bithiophene derivatives in up to 94% yield. Furthermore, the
reaction could be utilized for the synthesis of the synthetic intermediate of biphosphine ligand.
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