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Development of Cooperative Reaction Sites Using Phosphoryl Ligands and
Transition Metals, and Their Application to Environmentally-benign Catalytic
Reactions
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NNP- and NPN-type tridentate ligands containing secondary phosphine oxide
and pyridyl moieties were synthesized. Various late transition metal complexes were synthesized
using these ligands, and their reactivity and catalytic functions based on the phosphorus ligand
moiety-metal atom cooperative reaction sites were investigated. In the phosphoryl-coordinated
NNP-benzylpalladium complexes, an oxygen molecule was rapidly inserted into the Pd-C bond under 1
atm oxygen and ambient light at room temperature. The hydrogenation of benzaldehyde catalyzed by a
phosphinous acid-coordinated NNP-ruthenium complex proceeded well under pressurized hydrogen, and
the oxidation of benzyl alcohol to benzaldehyde catalyzed by a phosphoryl-coordinated NPN-palladium
complex proceeded well under 1 atm oxygen.
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