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Modular Synthesis of Phenanthridine Derivatives by Oxidative Cyclization of 2-Isocyanobiphenyls with 

Organoboron Reagents
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Synthesis of Phenanthridine Derivatives via 
Oxidative Cyclization

Significance: A straight-forward synthesis of a 
broad range of phenanthridine derivatives via a 
manganese-mediated annulation of 2-isocyano-
biaryls with organoboronic acids has been dis-
closed. This rapid and divergent reaction furnishes 
the corresponding phenanthridine derivatives in 
good yield.

Comment: The reported reaction shows a simple 
pathway for the synthesis of phenanthridine 
frameworks out of readily accessible starting ma-
terials. Furthermore, mechanistic studies indicate 
that the reaction proceeds by the intramolecular 
homolytic aromatic substitution of an imidoyl radi-
cal intermediate.
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X = CH, N
R1 = H, Me, F, Cl
R2 = H, F, OMe
R3 = Ar, HetAr, Alk
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Selected examples:

68% yield 76% yield 76% yield

65% yield 51% yield

Mn(acac)3 (3 equiv)

68% yield

up to 84% yield

PhMe, 80 °C, 1–24 h
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