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Visible light-driven iminyl radical-mediated C-C single bond cleavage/radical addition cascade of 
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Nitrogen-centered radicals (NCRs) have become the focus of intense research efforts over the past few decades given their 
versatile reactivity in C-N bond forming reactions and great potential in the synthesis of nitrogen-containing compounds. 

Employing the redox properties of photocatalysts, a variety of NCR species could be formed in a controlled way under very 
mild conditions, thus enabling easy construction of various C-N bonds. Despite these significant advances, the exploration of 
photogenerated NCRs in activation/cleavage of the inert C-C single bonds is still underdeveloped. Iminyl radicals are one of the 
most important classes of NCRs and can be easily formed from readily available and stable oxime derivatives via thermolysis, 
UV irradiation, transition metal catalysis, or using oxidant. Because of their favorable kinetics and synthetic potential of the 
imino group in products, such radical class has been extensively explored in N-heterocycle synthesis and hydrogen atom 
abstraction. Hence, we developed a room temperature, visible light-driven N-centered iminyl radical-mediated and redox-
neutral C-C single bond cleavage/radical addition cascade reaction of oxime esters and unsaturated systems. This mild, general 
and redox-neutral protocol enables constructing various C(sp3)-C(sp2) and C(sp3)-C(sp3) bonds, thus providing an efficient 
approach to a wide range of diversely functionalized cyano-containing alkenes, ketones, carbocycles and heterocycles.
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Figure: NCR-mediated C-C single bond cleavage/radical addition cascade.




