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Abstract:

We recently described the hydrogenation of CO2 to produce formic acid that was facilitated by either a RuII catalyst generated in situ from [(C6H6)RuCl2]2 and phosphine or by the isolated RuII complex (PMe3)4RuCl(OAc).  The highest rate is obtained when the reaction is performed at 50 (C in supercritical fluid (scf) CO2 with 70 bar H2 and NEt3 and C6F5OH as co-catalysts.  The novel RuII salt, [(PMe3)4Ru((2-OAc)]Cl, is generated in situ by the reaction of (PMe3)4RuCl(OAc) with a variety of alcohols, such as MeOH, EtOH, and o-cresol, either in scfCO2 or in organic solvents.  This product has been isolated, characterized by NMR and IR spectroscopies, and the x-ray crystal structure has been solved for the BPh4 salt.  In addition, this new compound catalyzes the reaction of CO2 with H2 to produce formic acid in the presence of a base at 50 (C in scfCO2.  Our investigations of the mechanism of this CO2 activation reaction using high pressure NMR and the RuII complexes described here, as well as others, will be presented.
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