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Simple Synthesis of Substituted 
Polyheteroaromatic Compounds

Significance: Highly substituted polyheteroaro-
matic compounds have attracted considerable in-
terest for potential use as functional and lumines-
cent materials. The authors report the one-pot 
synthesis of benzo(isoquinolino)naphthyridines by 
rhodium(III)-catalyzed multiple C–H activation and 
annulation starting from (Z)-N-hydroxybenzami-
dines and disubstituted alkynes. The reported 
compounds are obtained in high yields and can 
contain an array of substituents.

Comment: The authors found that an intermedi-
ate product can be isolated after one alkyne addi-
tion, and that the intermediate product can be re-
acted with different alkynes to further vary the 
substituents on the final product 4. Interestingly, 
the method can also be applied to di(2-thienyl)-
alkyne to give product 2 in 60% yield.
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[Cp*Rh(MeCN)3](SbF6)2
(6.0 mol%)

Cu(OAc)2 (4.5 equiv)
t-AmylOH, 130 °C, 18 h

R1 = 4-Br, 72% yield
R1 = 4-CF3, 63% yield
R1 = 3,4,5-(OMe)3, 81% yield

R2 = OMe, 80% yield
R2 = Br, 73% yield
R2 = CF3, 68% yield

60% yield

60–86% yield

Selected 
examples:

[Cp*Rh(MeCN)3](SbF6)2
(6.0 mol%)

Cu(OAc)2 (4.4 equiv)
t-AmylOH, 130 °C, 48 h

(3.2 equiv)

(3.2 equiv)

72–88% yield
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[Cp*Rh(MeCN)3](SbF6)2
(6.0 mol%)

Cu(OAc)2 (0.4 equiv)
t-AmylOH, 130 °C, 18 h

(1.2 equiv)
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isolated, 80% yield
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RCu(OAc)2 (4.1 equiv)
t-AmylOH, 130 °C, 6 h

R = 4-MeOC6H4, 94% yield
R = Et, 90% yield
R = Ph, 96% yield

Cp* = 1,2,3,4,5-pentamethylcyclopentadienyl
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(2.1 equiv)
[Cp*Rh(MeCN)3](SbF6)2

(6.0 mol%)
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