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Detailed knowledge of reaction mechanisms will allow prediction of the reaction
selectivity, usually by DFT methods. However, such
methods are too slow to allow a full exploration of all
possible reaction paths for conformationally
complex molecules. We explore more efficient and
more accurate methods, based on rapid molecular

mechanics methods tuned

2 to work for transition states.
‘ Our in-house method
Q2MM [1] allows prediction

t; of stereoselectivity by

screening thousands of transition states for each reaction, as
illustrated to the right for asymmetric hydrogenation. More recent examples will be covered in
the talk.

For regioselectivity predictions, where classical force fields are invalid, we instead
explore different ways of combining quantum chemical calculations with limited experimental
data in machine learning approaches to derive selectivity models [2]. A range of such
approaches will be illustrated.
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