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Exploiting ene-reductases promiscuous bioreduction of oximes to access
tetrasubstituted pyrazines and aminoalcohols
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PURPOSE OF THE ABSTRACT

Promiscuous enzymatic activities recently gained much attention for contributing to the expansion of the repertoire
of biocatalytic transformations, including new-to-nature reactions [1]. Ene-reductases (EREDs) from old yellow
enzyme family are well known for their capacity to reduce C=C bonds [2]. Recently, we identified a promiscuous
activity of ene-reductases showing that these enzymes reduce oximes like a-oximo [(-keto esters to their
corresponding amines. In this reaction, a-oximo [-keto esters were reduced to the corresponding a-amino
intermediate, which then spontaneously dimerized and oxidized, eventually leading to pyrazine products [3]. In this
work, a library of eight a-oximo (3-keto esters was tested with six different ene-reductases, showing that all the
substrates could be converted to the corresponding amines, with good product formation and isolated yields.
Furthermore, to prove the presence of a reactive amine intermediate, a cascade reaction was set up, where an
ADH acting on the intermediate but not on the substrate was selected, which led to the formation of chiral
amino-alcohols [4].
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Enzymatic oxime reduction

Reaction scheme of the ene-reductase catalysed
oxime reduction to an amine intermediate, followed by
the spontaneous oxidation and cyclisation leading to
the tetrasubstituted pyrazines.
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