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ABSTRACT

The commercialization of benzoxaborole drugs has sparked a renaissance
surrounding heterocycles derived from boronic acids in organic and medicinal chemistry,
where they demonstrate a wide range of biological properties. Despite this success,
many questions remain unanswered regarding the physical properties, acidic nature
(Lewis vs Brensted), dynamic behavior, and reactivity of boranol (B—OH)-containing
heterocycles in organic and aqueous media. To resolve decades of conflicting views on
the acidic and aromatic characteristics of pseudoaromatic hemiboronic acids, our
laboratory reported multipronged experimental and computational approaches.!? These
fundamental studies are essential for guiding a systematic application of select
boroheterocycles as enantioselective reaction catalysts,® in bioconjugation, and as new
antibacterial drug chemotypes and bioisosteres of pharmaceutically important classes of
heterocycles. In recent work, benzoxazaborine derivatives were identified as modular
scaffolds enabling both nucleophilic and electrophilic catalytic activation of alcohols.*
Taking from the ‘naphthoid’ benzodiazaborines, studies on the simpler ‘benzenoid’
diazaborines highlights their potential role as phenolic isosteres. Ongoing work
investigates the exchangeability of B-OH bonds for direct catalytic activation of
alcohols and diols under thermal and photochemical conditions. Altogether, these
studies lay the foundations that will guide the future applications of cyclic hemiboronic
acids in catalysis, bioisosterism, and medicinal chemistry.
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