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DFT-based Mechanistic Analysis for Copper-Catalyzed Asymmetric Ring-opening Allylation
Cyclopropanols (1 WPI-ICReDD, Hokkaido University, 2Faculty of Science, Hokkaido
University, *School of Science, Hokkaido University) O Akito Kitabayashi,’ Shou Mizushima,’
Yuto Yasuda,” Kosuke Higashid.’:l,l’2 Yohei Shimizu,'? Masaya Sawamura'*

Copper-catalyzed asymmetric allylic alkylation (AAA) is a powerful strategy for
constructing allylic stereogenic carbon centers.'” While we have been working on the
development of an AAA of homoenolates derived from cyclopropanols with NHC-copper
catalysts, Yin and co-workers reported a reaction that proceeded under virtually the same
reaction conditions.” However, the detailed mechanistic insights have not been elucidated. In
this contribution, we will discuss the mechanism of this reaction based on the results of our
DFT calculations. We conducted non-covalent interaction (NCI) analysis for
enantioselectivity-determining oxidative addition of the allyl phosphate toward a Cu(l)-
homoenolate complex, revealing that C—H- - -& interactions between the chiral NHC ligand and
the allyl phosphate are crucial for enantioselection by the catalyst.
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