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Asymmetric synthesis of tetra-substituted cyclopropanes and its application to
highly selective organic synthesis
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We investigated ring-opening cyclization, homo-Nazarov cyclization,
oxy-homo-Michael reaction, 1,5-addition and reductive ring-opening reaction of enantioenriched
donor-acceptor cyclopropanes. In addition, a couple of asymmetric total synthesis of bioactive
lignans using a couple of these reactions as key steps. Namely, we achieved the asymmetric total
synthesis of tupichilignan A using the highly stereoselective Cu-catalyzed oxy-homo-Michael (OHM)
addition of alcohols into bicyclic donor-acceptor cyclopropanes as a key step. Moreover,
Cu-catalyzed 1,5-addtion of Grignard reagent instead of alcohols into the enantioenriched
donor-acceptor cyclopropanes also proceeded with high regio- and stereoselectivity. In addition, we

reported the reductive ring-opening of D-A cyclopropanes and its application for the total
synthesis of yatein. Beside the intermolecular reaction, we verify the reaction mechanism of
ring-opening cyclization and homo-Nazarov cyclization of D-A cyclopropanes.
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