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Applications to Site-Selective Functionalization of Heterocycles
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This research project aimed at the precise molecular design of transition
metal/main group Lewis acid combined catalysts for use in advanced molecular transformations
involving the activation of inert chemical bonds. The major achievements of the project are as
follows: 1) We successfully developed cobalt/aluminum and cobalt/magnesium catalysts supported by a
phosphine/secondary phosphine oxide (PSPO) bifunctional ligand for the site-selective C-H
alkenylation of pyridines, pyridones, and imidazopyridines with alkynes. A reaction mechanism
involving a ligand-to-ligand hydrogen transfer process was revealed by density functional theory
calculations. 2) We developed a cobalt/zinc catalytic system for the carbo- and hydrocyanation
reactions of alkynes using organonitriles via carbon-cyano bond activation. Furthermore, depending
on the presence or absence of the zinc catalyst, a switching of the stereochemistry of the C=C bond
of the acrylonitrile derivatives was achieved.
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