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Thiocarbonyl compounds show unique reactivities based on the reversible bond formation
with radical species, as seen in the RAFT polymerization, due to the weakness of C=S double
bonds. On the other hand, there have been scarce examples of employing thiocarbonyl
compounds as catalysts for radical reactions, and therefore exploration of novel catalyst
structures and development of distinctive catalytic systems utilizing characteristic properties
of thiocarbonyl groups is ever sought after. In this work, we pursued the possibility of
exploiting electrophilic nature of thiocarbonyl radical cations for radical covalent catalysis,
revealing that the rational structural modification leads to enhance their robustness and catalytic
activity. In particular, we found that [3+2] radical cycloaddition of vinylcyclopropanes and
vinyl epoxides with alkenes proceeded efficiently through the addition of thiocarbonyl radical
cations and consecutive C—C bond cleavage by the combination with visible-light photoredox
catalyst, providing highly substituted cyclopentane and tetrahydrofuran scaffolds.
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