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Virtual Ligand-Assisted Screening Strategy toward Finding Enabling Ligands for Transition
Metal Catalysis ('Faculty of Science, Hokkaido University, *JST-ERATO, *WPI-ICReDD,
Hokkaido University) O Wataru Matsuoka,'* Yu Harabuchi,'** Satoshi Maeda'*?

Ligand screening is a crucial step in the development of transition metal catalysis.
Conventionally, this process has been carried out by an empirical trial-and-error approach,
which can be time consuming and resource intensive. To streamline this process, we have
previously proposed a computational method called virtual ligand-assisted (VLA) screening.'
In this method, quantum chemical calculations are performed using virtual ligands which
reproduce and parameterize the electronic and steric effects of real ligands. By optimizing the
electronic and steric parameters of the virtual ligands to maximize the efficiency and/or
selectivity of the desired reaction, the optimal features of ligands for the reaction can be rapidly
identified. In this presentation, we applied VLA screening to the Suzuki-Miyaura cross-
coupling reaction of p-chlorophenyltriflate and succeeded to find phosphine ligands that
exhibits high chemoselectivity.
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