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Abstract

This lecture focuses on thermodynamics/mechanism-based strategies for converting abundant
biofeedstocks into useful fuels and chemicals. New approaches to the hydrogenolysis of the ubiquitous
biofeedstock C-O bonds include selective hydrogenolysis of cyclic and linear etheric C-O bonds by
tandem catalytic systems consisting of recyclable metal triflates and supported hydrogenation catalysts, in
either ionic liquid solvents or in the neat substrates. Kinetic and DFT computational studies show that the
turnover-limiting step in these reactions is the retro-hydroalkoxylation, followed by rapid alkenol
hydrogenation. The metal triflate catalytic activity scales approximately with the DFT-computed charge
density on the metal ion. With the most active catalysts, ethereal substrates are rapidly converted, via the
alkenol, to the corresponding saturated hydrocarbons. In similar tandem processes, esters and
triglycerides are also rapidly and selectively converted, ultimately, to C3 hydrocarbons and diesters or
biodiesel fuel. The kinetics and mechanism of these ester hydrogenolysis processes, as deduced by
combined experimental results and DFT computation, are compared and contrasted with those of the
corresponding ethers.
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