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Abstract Speech

Optically pure a-chiral primary amines can be
prepared by reductive amination employing metal-,
ogano- or biocatalysis. Using biocatalysts such a o-
transaminases [1,2], a-chiral primary amines were
prepared with e.e. up to >99% at a substrate
concentration of 50 mM (Scheme 1). The formal
asymmetric reductive amination of ketones was
achieved giving access to the (S)-as well as the (R)-
enantiomer. By this methodology various building
blocks for bioactive compounds were prepared in
aqueous buffer [3].
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Scheme 1. Biocatalytic amination of ketones to access
primary amines.

Using appropriate conditions it was shown that the
amination can also be performed in organic
solvents, thereby simplifying workup of the amine
compared to reactions in aqueous phase [4].
Furthermore, it was demonstrated, that the
biocatalyst can perfectly differentiate between
different keto groups within a single molecule; for
instance, when transforming 1,5-diketones only the
keto moiety in (o-1)-position was aminated avoiding
thereby sophisticated protection strategies [5,6]. The
obtained mono-aminated intermediate underwent
spontaneous cyclization giving access to secondary
amines after chemical diastereoselective reduction.

The amination of primary alcohols represents a
challenging task for chemistry. Nature has not
foreseen this reaction to be performed by a single
enzyme in one step. Consequently, we designed an
artificial biocatalytic pathway transforming prim-

alcohol to the corresponding amine via oxidation
followed by reductive amination. The pathway was
set up in that way that the hydride abstracted in the
oxidation step is reused in the reductive amination.
By employing such an enzyme cascade alcohols
were successfully as demonstrated for the
preparation of 1,wm-alkyldiamines as building blocks
for polymers (Figure 1) [7].

Biocatalytic
Machinery

Figure 1. Bio-amination of alcohols.
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