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            Abstract
Carbonâ€“carbon bonds, including those between sp3-hybridized carbon atoms (alkylâ€“alkyl bonds), typically comprise much of the framework of organic molecules. In the case of sp3-hybridized carbon, the carbon can be stereogenic and the particular stereochemistry can have implications for structure and function1,2,3. As a consequence, the development of methods that simultaneously construct alkylâ€“alkyl bonds and control stereochemistry is important, although challenging. Here we describe a strategy for enantioselective alkylâ€“alkyl bond formation, in which a racemic alkyl electrophile is coupled with an olefin in the presence of a hydrosilane, rather than via a traditional electrophileâ€“nucleophile cross-coupling, through the action of a chiral nickel catalyst. We demonstrate that families of racemic alkyl halidesâ€”including secondary and tertiary electrophiles, which have not previously been shown to be suitable for enantioconvergent coupling with alkyl metal nucleophilesâ€”cross-couple with olefins with good enantioselectivity and yield under very mild reaction conditions. Given the ready availability of olefins, our approach opens the door to developing more general methods for enantioconvergent alkylâ€“alkyl coupling.
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                    Fig. 1: Transition-metal-catalysed enantioconvergent alkylâ€“alkyl cross-coupling reactions of racemic alkyl electrophiles.


Fig. 2: Enantioconvergent alkylâ€“alkyl cross-coupling of racemic secondary alkyl electrophiles with olefins.


Fig. 3: Enantioconvergent alkylâ€“alkyl cross-coupling of racemic tertiary alkyl electrophiles with olefins.


Fig. 4: Mechanism.



                


                
                    
                
            

            
                Data availability

              
              The data that support the findings of this study are available within the paper, itsÂ Supplementary Information (experimental procedures and characterization data) and from the Cambridge Crystallographic Data Centre (https://www.ccdc.cam.ac.uk/structures; crystallographic data are available free of charge under CCDC reference numbers 1822790â€“1822793, 1839344â€“1839346 and 1861568).
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