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Abstract:

The tricarbonyl rhenium complex, fac-Re(bpy)(CO)3X (bpy = 2,2’-bipyridine; X = Cl-, Br-, etc), has been shown to be a photocatalyst for the reduction of CO2.  Excited state properties of fac-Re(dmb)(CO)3Cl and fac-Re(dmb)(CO)3(CH3CN)+ (where dmb = 4,4(-dimethyl-2,2(-bipyridine) and reactivities of the photochemically-produced singly-reduced monomer, Re(dmb)(CO)3, were studied by transient FTIR spectroscopy.  The Re(dmb)(CO)3 species can also be prepared by photolysis of [Re(dmb)(CO)3]2 and is a ( anion radical (not a metal-centered radical).  The monomer Re(dmb)(CO)3 dimerizes (kd = 22 ( 2 M-1 s-1) in THF.  The reaction of Re(dmb)(CO)3 with CO2 is very slow (kCO2 < 0.1 M-1 s-1) and liberates CO with a 50–100 % yield based on [Re(dmb)(CO)3]2: the CO relative yield increases with Re concentration and with longer photolysis times.  A CO2 bridged dimer, (CO)3(dmb)Re-CO(O)-Re(dmb)(CO)3, and a carboxylate monomer, Re(dmb)(CO)3COOH have been identified as intermediates in the CO formation. [Re(dmb)(CO)3]2(CO3), Re(dmb)(CO)3(O2COH) and Re(dmb)(CO)3+ were detected as oxidation products by means of NMR, IR, and FAB MS.
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