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Abstract: The understanding of the catalytic function of enzymes
at an atomistic level is of both fundamental and practical interest.
Quantum-chemical calculations have been shown to be a
complement and alternative to experimental studies in elucidating
the reaction mechanism of enzymes. In this talk, five examples will
be presented, namely acetylene hydratase, formaldehyde
ferredoxin oxidoreductase, benzoyl-CoA epoxidase, aldoxime
dehydratase, and fosfomycin resistance protein A. For these
enzymes, the calculations are able to rationalize the reactivity and
explain the various selectivities, including chemoselectivity,
regioselectivity, stereoselectivity, metal preference (W vs Mo), and

oxidation state preference (Fe2+ vs Fe3+).
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