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In this study, we have focused on the elementar¥ reaction of 1,2-addition of
alkane C-H to metal-heteroatom multiple bonds, which is known with early metals, and have examined
the application of this elementary reaction with middle and late metals. First, we developed
bidentate and tridentate ligands bearing guanidine moieties and synthesized metal complexes of Fe,
Ru, Co, Rh, and Pd. The Rh complex was investigated in detail, and it was found by deuterium
labeling experiments, that the metal ligand cooperative C-H activation is possible by deprotonating
the guanidine with a strong base. In addition, the 1 -electron-donating nature of the guanidine
moiety was utilized for the first rhodium-catalyzed synthesis of acrylates from carbon dioxide and
ethylene.
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