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            Abstract
Since the nineteenth century, many synthetic organic chemists have focused on developing new strategies to regio-, diastereo- and enantioselectively build carbon–carbon and carbon–heteroatom bonds in a predictable and efficient manner1,2,3. Ideal syntheses should use the least number of synthetic steps, with few or no functional group transformations and by-products, and maximum atom efficiency. One potentially attractive method for the synthesis of molecular skeletons that are difficult to prepare would be through the selective activation of C–H and C–C bonds4,5,6,7,8, instead of the conventional construction of new C–C bonds. Here we present an approach that exploits the multifold reactivity of easily accessible substrates9 with a single organometallic species to furnish complex molecular scaffolds through the merging of otherwise difficult transformations: allylic C–H and selective C–C bond activations10,11,12. The resulting bifunctional nucleophilic species, all of which have an all-carbon quaternary stereogenic centre, can then be selectively derivatized by the addition of two different electrophiles to obtain more complex molecular architecture from these easily available starting materials.
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                    Figure 1: General approach combining allylic C–H and selective C–C bond activation towards functionalized adducts.[image: ]


Figure 2: Zirconocene-promoted allylic C–H and C–C bond activation of ω-ene-cyclopropanes.[image: ]


Figure 3: Zirconocene-promoted allylic C–H and C–C bond activation of alkylidenecyclopropanes.[image: ]


Figure 4: Merging allylic C–H activation and fragmentation en route to non-conjugated dienes.[image: ]
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Synthetic organic chemists have traditionally sought to create new and interesting molecular skeletons through the carefully controlled creation of carbon–carbon and carbon–heteroatom bonds. But there is another way. Here Ilan Marek and colleagues demonstrate that the selective cleavage of bonds can also be used to synthesize a novel molecular skeleton. Their strategy uses a single organometallic reagent to build complex molecular scaffolds via a tandem, allylic C–H and C–C bond activation reaction. The resulting bifunctional nucleophilic species, which has an all-carbon quaternary stereogenic centre, can further be derivatized by the addition of two different electrophiles to give a more complex molecule.
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