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Abstract:

We have been studying the mechanism of small molecule catalysis using photo-activated transition metal catalysts under high pressures in liquid or supercritical fluid (SCF) solvents.  We have observed that Rh(PMe3)2(CO)Cl is a photo-catalyst for the hydroformylation of ethane in SCF ethane in the absence of H2 using either a broad band mercury lamp or laser light at 355 nm.  Recent product studies along with time-resolved IR spectroscopy suggest that the photo-excited state of the catalyst interacts with ethane (and other small molecules) to generate catalytic intermediates, which in the absence of CO produce H2 and ethylene.  In addition, we have also observed that Rh(PMe3)2(CO)Cl is a photo-catalyst for the production of formic acid from CO2 and H2.  These results and possible mechanism(s) of these novel reactions will be presented.
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