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Abstract:

Oxidation of hydrocarbons with molecular oxygen, preferably in a catalytic fashion, is one of the research interests of the Heteroatom Catalysis Group at the Ames Laboratory.  We have generated and characterized (chemically, spectroscopically, and by crystal structure analysis) a number of analogs of intermediates that are known or presumed to be involved in metal-catalyzed autoxidation of hydrocarbons.  The main challenge in this work has been to identify species, such as superoxo, hydroperoxo, and high-valent metal oxo complexes, that are persistent enough for chemical and spectroscopic studies, yet reactive enough for chemical and reactivity work. We found one such system in the chromium-aqua series shown here.  
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Previously, we have observed and studied separately each step of the cycle shown, but we have not been able to incorporate this cycle into a working catalytic system.  None the less, the knowledge gathered in that work has now allowed us to design a chromium-based catalytic cycle for the oxidation of methanol.  The reaction utilizes O2 as oxidant, CraqOO2+ as catalyst, and methanol and nitrous acid as coreductants.  Several elements of the above scheme figure prominently in the mechanism.  
CH3OH + HNO2 + O2 
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