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PURPOSE OF THE ABSTRACT

Arylamines are essential building blocks for the production of high-value pharmaceuticals. Therefore, strategies for
their efficient and cost-effective synthesis are of great interest[1]. The current industrial approach for producing
arylamines is based on the catalytic hydrogenation of nitroaromatic precursors, which requires huge catalyst
loadings and produces hazardous waste. Besides, these procedures typically lack chemo- and regioselectivity.
Therefore, biocatalysis has gained ground as an interesting approach for arylamine synthesis. For example,
flavin-dependent nitroreductases are attractive biocatalysts for this, as they perform the reduction of nitroaromatic
compounds into aromatic amines with excellent specificity using mild reaction conditions[2-4].

Herein, we assess and characterize a novel nitroreductase from Bacillus tequilensis (BtNTR) that enables the
synthesis of pharmaceutically relevant and structurally diverse arylamines. BtNTR was screened towards a panel of
nitroarenes, including four intermediates used in the manufacture of blockbuster drugs (Figure 1). BINTR showed a
surprisingly high rate of amine formation (up to 98%) towards a variety of functionalized nitro heterocyclic
molecules such as pyridines, benzenes, and pyrazoles. The enzyme has a wide pH optimum for activity and a
melting temperature of 58°C, which make it a good candidate for industrial applications. In addition, we elucidated
the enzyme crystal structure at 115 A resolution. Guided by the structure, we conducted docking and molecular
dynamics studies to better understand the catalytic mechanism. With this aim, we also performed pre-steady-state
and steady-state kinetic analyses.

Overall, our results suggest that NRs have huge potential as biocatalysts for arylamine production. They constitute
a green and selective tool for the synthesis of functionalized anilines that are not easily accessible using standard
methods.
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Example of pharmaceutically relevant arylamines
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