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BACKGROUND

Over the past decade, groundbreaking studies on unnatural biocatalysis have transformed the biochemical
landscape of natural enzymes to encompass biocatalytic reactions that have not previously been
encountered in nature. Drawing inspiration from synthetic, organic, and organometallic chemistry, biocatalysis
researchers have developed a range of novel nonnatural enzymatic activities. Together, these efforts
substantially expanded the reaction capabilities of enzyme catalysis and furnished powerful tools for chemical
synthesis. Despite these notable advances, nonnatural enzymatic processes for C-F bond formation have
long eluded the biocatalysis community. The incorporation of fluorine into organic compounds can lead to
enhanced bioavailability, metabolic stability, and desirable protein binding profiles. Due to the central
importance of organofluorine compounds in the pharmaceutical and agrochemical industries, fluorine
biocatalysis and synthetic biology has been a long-standing challenge. Additionally, it is beneficial to
streamline the synthesis of molecular architecture, and it is desirable to provide enzymes and methods for C-
H functionalization, in the presence of fluorine or exogenous anions, to access valuable organic compounds

such as organofluorine compounds.

DESCRIPTION

Researchers at the University of California, Santa Barbara have repurposed and evolved nonheme iron (Fe)
enzymes to promote new-to-nature C-H fluorination reactions with excellent efficiency. These evolved Fe
enzymes represent the first synthetic fluorinases capable of catalyzing the formation of C-F bonds. The newly
engineered Fe-dependent fluorinases complement the naturally occurring fluorinase activity found only in
bacteria and archaea by exploiting an underutilized radical mechanism for enzymatic C-F bond formation.
The directed evolution of nonheme Fe enzymes affords valuable tools for the biocatalytic synthesis of
organofluorine compounds via a C-H functionalization logic. Further development and optimization of this
technology has the potential to be applied in the biocatalytic synthesis of fluorine-containing drug small

molecules or their intermediates.

ADVANTAGES

Promotes new-to-nature C-H fluorination reactions with excellent efficiency
Affords valuable tools for the biocatalytic synthesis of organofluorine compounds

Has the potential to be applied in the biocatalytic synthesis of fluorine-containing drug small molecules

APPLICATIONS

Pharmaceuticals

Agrochemicals
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