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Synthesis of Polysubstituted (Hetero)aromatic Compounds Using
Visible-Light-Promoted Radical Triple Bond Insertions
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Abstract Synthesis of polysubstituted (hetero)aromatic compounds enabled by visible-light-promoted radical triple bond
insertions has been reviewed. A series of polysubstituted naphthols, furans and isoquinolones were prepared using radical al-
kyne insertions. 6-Substituted phenanthridine and 1-substituted isoquinoline and pyridine derivatives were synthesized assisted
by radical isocyanide insertions. Furthermore, a wide scope of quinoline and quinoxaline derivatives were synthesized assisted
by domino radical isocyanide/alkyne insertions and isocyanide/cyano insertions respectively. All reactions could be carried out
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under visible light photoredox catalysis with good to excellent chemical yields.
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Scheme 1 Proposed mechanism for construction of six-num-
bered heteroaromatic rings by radical isocyanide insertions
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Scheme 3 Proposed mechanism for construction of 6-trifluoro-
methylated phenanthridines by radical isocyanide insertions
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Scheme 4 Proposed mechanism for construction of polysub-
stitued heteroaromatic rings by radical alkyne insertions
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Scheme 6 Proposed mechanism for construction of quinolines
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Scheme 7 Proposed mechanism for construction of quinoxa-
lines by radical domino isocyanide/cyanide insertions
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£ E

24b: R' = p-Ph, 76%
24c: R' = p-Cl, 75%
24d: R' = p-Br, 74% 24k: 57% 241: 59%
24e: R' = p-OMe, 71%
24f: R' = p-OPh, 53%
24g: R' = p-+-Bu, 73%
24h: R" = 0-i-Pr, 43%
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