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Room Temperature Cu-Catalyzed Amination of Aryl Bromides Enabled by DFT-
Guided Ligand Design
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Computational chemistry implements the structure and properties of molecules and solids through computer
simulation and employs the result to solve chemical problems. Density functional theory (DFT) is one of
the methods that is widely used to obtain a molecule’s electronic structure and energy due to its quick speed
and relative accuracy. In this presentation, the way for the mechanism study harnessing DFT calculated
energy will be briefly explained, and the procedure and performance of the new copper catalyst, which is
designed based on DFT guidance, will be introduced. This ligand was designed to (1) increase the electron
density on Cu and induce n-nt interaction between the ligand and substrate, thereby facilitating the rate of
oxidative addition, and (2) stabilize the active anionic Cu-complex via a m-interaction. Under optimized
conditions, structurally diverse aryl and heteroaryl bromides and a broad range of alkyl amine nucleophiles,
including pharmaceuticals bearing multiple functional groups, were efficiently coupled at room temperature.
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