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Development of New Radical Reactions by Computational Chemistry and Their
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Using the core technology of the WPI-1CReDD, the AFIR method, new organic
radical reactions have been successfully developed. Radical species are known for their high
reactivity, which often makes predicting their behavior difficult. However, the AFIR method allows
for quick and accurate prediction of radical behavior. This study focused on predicting and
realizing functionalization reactions for small molecules such as ethylene and CO2. Specifically,
the study successfully developed functionalization reactions of ethylene to imidoyl radicals and
sulfonyl radicals, as well as the synthesis of (un)symmetric DPPE derivatives from ethylene.
Additionally, the study successfully developed the reaction of C02 radical anions with stable
heteroaromatic rings. These developments are expected to contribute to the advancement of organic
synthetic chemistry.
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