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Study on Effect of Water in CO_2 Insertion into Ruthenium Hydride Complex

Yin Chuangi,Wu Shaowen

Department of Pharmacy, Wuhan Institute of Chemical Technology;Department of Applied Biology & Chemical
Technology, Hong Kong Polytechnic University

Abstract A promoting effect of water on CO2 insertion into TpRu(PPh3) (CH3CN) H [Tp = Hydrotris(pyrazolyl)
borate] is observed. In situ high-pressure 1H, 31P and 13C NMR monitoring shows that CO2 readily inserts into Ru-
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Hto form the hydrated metal formate TpRu (PPh3) (CH3CN) (-n'-OCHO) ? H20 in which the formate ligand is
intermolecularly H-bonded to awater molecule. Theoretical calculations carried out at the B3LY P level show that
electrophilicity of the carbon center of CO2 is enhanced by the formation of H-bonds between its oxygen atoms and H20
in the transition state of the process, and thus reaction barrier of the CO2 insertion is significantly reduced in the presence
of water. The hydrated formate species TpRu(PPh3) (CH3CN) (n'-OCHO) ? H20 comes into equilibrium rapidly with
another metal formate species TpRu(PPh3) (H20) (n'-OCHO), in which the coordinated H20 is intramolecularly H-
bonded with the formate ligand.
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