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Development of single carbon atom doping reactions
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We have demonstrated that N-heterocyclic carbenes (NHCsa function as
equivalents of "atomic carbons,”™ the electrically neutral carbon species with the fewest electrons.
Specifically, we found that the reaction of a ,B -unsaturated amides with NHCs produces y -lactams.
Labeling experiments confirmed that the carbon atom at the 2-position of the NHC acts as the carbon
source. Remarkably, this reaction enables the formation of four new covalent bonds around the
introduced carbon in a single step. This pioneering approach opens new avenues for organic synthesis
using carbon atoms.
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