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            Abstract
Tertiary stereogenic centres containing one fluorine atom are valuable for medicinal chemistry because they mimic common tertiary stereogenic centres containing one hydrogen atom, but they possess distinct charge distribution, lipophilicity, conformation and metabolic stability1,2,3. Although tertiary stereogenic centres containing one hydrogen atom are often set by enantioselective desymmetrization reactions at one of the two carbon–hydrogen (C–H) bonds of a methylene group, tertiary stereocentres containing fluorine have not yet been constructed by the analogous desymmetrization reaction at one of the two carbon–fluorine (C–F) bonds of a difluoromethylene group3. Fluorine atoms are similar in size to hydrogen atoms but have distinct electronic properties, causing C–F bonds to be exceptionally strong and geminal C–F bonds to strengthen one another4. Thus, exhaustive defluorination typically dominates over the selective replacement of a single C–F bond, hindering the development of the enantioselective substitution of one fluorine atom to form a stereogenic centre5,6. Here we report the catalytic, enantioselective activation of a single C–F bond in an allylic difluoromethylene group to provide a broad range of products containing a monofluorinated tertiary stereogenic centre. By combining a tailored chiral iridium phosphoramidite catalyst, which controls regioselectivity, chemoselectivity and enantioselectivity, with a fluorophilic activator, which assists the oxidative addition of the C–F bond, these reactions occur in high yield and selectivity. The design principles proposed in this work extend to palladium-catalysed benzylic substitution, demonstrating the generality of the approach.
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                    Fig. 1: Approaches to the desymmetrization of methylene units.[image: ]


Fig. 2: Reaction development and mechanistic studies.[image: ]


Fig. 3: Scope of nucleophiles and electrophiles that participate in defluorinative alkylation reactions and transformations of the products.[image: ]


Fig. 4: Selective activation of a single benzylic C–F bond.[image: ]


Fig. 5: Mechanistic studies support a cation-assisted, turnover-limiting, enantiodetermining and irreversible oxidative addition from a rapidly interconverting mixture of diastereomeric olefin complexes under Curtin–Hammett control.[image: ]
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