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The selective introduction of fluorine into small molecules can lead
to subtle or profound effects on the pKa (acid dissociation constant),
conformation, solubility, and stability compared to the nonfluorinated
counterpart. In particular, the introduction of fluorine into a basic
heterocycle can modulate the basicity and binding properties with
only a small change in the steric environment. These effects are
especially prevalent in 2-fluoropyridines where fluorine and nitrogen
are juxtaposed. For example, the 2-fluoropyridyl-containing
anticancer compound BMS-754807 has higher potency, cell activity,

and selectivity than the nonfluorinated analog.
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The halogenation of arenes and heteroarenes is a classic reaction in
organic chemistry, but the fluorination of these reagents has required
multiple steps. Even for laboratories equipped to use fluorine gas, the
fluorination of functionalized pyridines occurs in low yields. Thus, the
mild conditions, fast reaction times, broad scope, high tolerance for
auxiliary functionality, and commercial availability of the reagent for
the fluorination that we report create the ability to generate fluorinated
pyridines and diazines. Considering the high interest in generating
fluorinated drug and agrochemical candidates and the high utility of
fluorinated heteroarenes as synthetic intermediates, we anticipate that
synthetic chemists will rapidly adopt this class of halogenation

reaction.
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