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Simple Bronsted acids as bi-functional catalysts in stereospecific nucleophilic substitution of stereogenic
alcohols and direct nucleophilic substitution of aryl methy ethers and phenols
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We have discovered that simple Brensted acids such as phosphinic acid can act as a bifunctional catalyst to promote a stereospecific
intramolecular nucleophilic substitution reaction of stereogenic alcohols through a preferred cyclic transition state to generate
optically pure tetrahydrofuran, pyrrolidine, and tetrahydrothiophene derivatives in good to excellent yields. Machanistic investigations
revealed that an SN2 type mechanism was operating in contrast to other Lewis acid catalysts, where, the mechanism reported to be
SN1 type. Density functional theory calculations revealed that phosphinic acid was operated as a bifunctional catalyst where the
acidic proton of the catalyst protonated the hydroxyl group, enhancing the leaving group ability. Simultaneously, the oxo group of
the catalyst abstracted the nucleophilic proton and thus enhancing the nucleophilicity. Subsequently, similar bifunctional mode of
activation of other Bronsted acids, such as, triflic acid and para-toluenesulfonic acid were found to operate for direct nucleophilic
substitution of aryl C-OMe and aryl C-OH bonds, respectively, by different uncharged nucleophiles.
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