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as Cs2CO3, Na2CO3, NaOH and t-BuOK did not show any 
improvement in the yield (Table 1, entries 8–10). Increasing 
the concentration of the ligand L-proline from to 20 to 50 
mol% did not show any fruitful effect on the reaction. The 
change in azide concentration from 1.5 equiv. to 2.5 equiv. 
was also carried out but these changes did not improve the 
results (Table 1, entries 12–14). Hence the concentration of 
azide was kept as it is. The final reaction condition was 
ascertained as, 20 mol% of each of CuI and L-proline, 4 equiv 
K2CO3 and 1.5 equiv NaN3 in DMF at 140 °C for 20 h. 

 
Table 1. Optimisation of reaction conditions 

 

No. Solvent 
Catalyst 

(20 mol%) 
Base 

(4 equiv) 
NaN3 

(equiv) 
Yield 
(%) 

1 NMP CuI K2CO3 1.2 38 
2 DMSO CuI K2CO3 1.2 30 
3 DMA CuI K2CO3 1.2 35 
4 DMF CuI K2CO3 1.2 52 
5 DMF CuBr K2CO3 1.2 23 
6 DMF CuO K2CO3 1.2 10 
7 DMF CuSO4

a K2CO3 1.2 26 
8 DMF CuI Cs2CO3 1.2 36 
9 DMF CuI Na2CO3 1.2 2 

10 DMF CuI NaOH 1.2 25 
11 DMF CuI tBuOK 1.2 32 
12 DMF CuI K2CO3 1.5 45 
13 DMF CuI K2CO3 2 42 
14 DMF CuI K2CO3 2.5 44 

      
aNa-ascorbate used 

 
Next, the generality of the current reaction has been examined 
by keeping mainly electron donating groups and halogens on 
either of the rings. Initially, the substrates were selected 
where the nature of substituent on the ‘A’ ring was varied 
from methoxy to trimethoxy. With these substrates, the 
product yields improved marginally. Even the substrates with 
halogens groups were compatible under these conditions. In 
general, the yields are moderate for this one-pot three-step 
cascade (Table 2, entries 2b to 2d). Similarly, when the same 
electron donating groups were placed on the other aryl ring, 
the comparative yields of the products improved. Interestingly, 
with the substrate having the 3,4,5-trimehoxyaroyl unit (Table 
2, entry 2f), the demethylation of one of the methoxy groups 
was seen to occur.12 The symmetric 1H spectral pattern 
observed for this aryl unit in the 1H NMR spectrum of 2f 
revealed that the demethylation of the p-OMe occurred 
selectively. To check the generality of this demethylation, the 
scope of substrates by varying the groups on the ring “A” and 

by keeping the trimethoxy group on the ring “D’’ has been 
examined. 
 

 
Table 2. Synthesis of various bis-bromochalcones and scope of 
the Cu-catalyzed sequential 3 x C–N bond formation 
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Cu–Catalyzed Sequential C–N Bond Formations: Expeditious Synthesis of Tetracyclic Indoloindol-3-ones 
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A sequence of 3 reactions in one-pot; SNAr, nitrene C–H insertion and Ullmann coupling; three C–N bond formations 
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