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The Pictet-Spengler reaction gives access to a large variety of N-heterocyclic
compounds whereby various chemical protocols have been established including many
stereoselective approaches [1-2]. However, only few protocols using chiral catalysts and
allowing to take directly the aldehyde and amine as substrate have been described [3].

In nature a handful of substrate specific enzymes are known, like the norcoclaurine
synthase or the strictosidine synthase. The strictosidine synthase has been described to
transform tryptamine and the highly functionalized polar aldehyde secologanin to the
corresponding (S)-configured strictosidine [1,4]. We have investigated this enzyme and
could show that it also accepts non natural aldehydes. To our surprise, small aldehydes
such as isovaleraldehyde are transformed to the corresponding (R)-product in essentially
optically pure form [5]. This enabled to short-cut otherwise long synthetic routes.
Solving the crystal structure of the enzyme did not lead to a clear explanation why the
enzyme gives the (R)- instead of the expected (S)-product. Combining forces with MD-
simulations led to an explanation. Modifying the catalyst allowed to extend the
substrate scope and stereoselectivity of the catalyst.
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