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Organocatalysis with cinchona alkaloids and derivatives, especially chiral vicinal diamines, has 
been explored with density functional theory.  New models to understand selectivity have been 
created.[1],[2]  These models are described for fluorinations, oxidations, aldol reactions, and 
Michael additions.  The second part of this lecture involves transition metal processes involving 
multiple chiral ligands for hydrohydroxyalkylations.[3]  In part three, the control of selectivity of 
oxidation by the P450 enzymes, PikC and MycG, will be described.[4]  The utility of modern 
density functional theory in modeling and explaining the whole range of catalytic processes will be 
described. 
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