PRECISION IN MEDICINAL CHEMISTRY: HARNESSING ENZYMES FOR ADVANCED HALOGENATION
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Figure 1. Biocatalysis under benign conditions (adapted from Peh, Guangrong, et al. "Site-selective Chlorination
of Pyrrolic Heterocycles by Flavin Dependent Enzyme PrnC." (2022).)

Halogenated natural compounds can possess potent and highly specific biological activities. As a result, the
incorporation of halogens has become a common practice in the field of medicinal chemistry, enabling precise
adjustments to bioactivity and efficacy. Traditional chemical halogenation methods often entail the use of harsh
reagents and frequently yield unwanted multiple halogenated compounds.

In contrast, nature employs a more selective approach to introduce halogens, utilizing metal halide salts and
halogenating enzymes under relatively mild conditions.

In light of these considerations, we present recent research findings centered on two classes of halogenases:
phenolic halogenase RadH and pyrrolic halogenase PrnC. These enzymes have been effectively harnessed to
access a diverse range of halogenated molecules, offering a promising avenue for broadening the scope and
enhancing the precision of halogenation techniques in medicinal chemistry and beyond.
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