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Abstract: l-(2-Azidophenyl)ethanone on treatment with Vilsmeier reagent yields 4-chloro-2- 
dimethylamino-3-quinolinecarboxaldehyde and 4-chloro-2-dimethylaminoquinoline, whereas 
l-(2-azidophenyl)propanone and butanone derivatives give the corresponding 4-chloro-3-alkyl-2- 
dimethylaminoquinolines and 3-alkyl-4-chloroquinolines. © 1998 Elsevier Science Ltd. All rights reserved, 

The halomethyleniminium salts which are reactive intermediates involved in the Vilsmeier-Haack reaction 

are capable of  generating iminium species from numerous carbon, 1 oxygen and nitrogen nucleophiles. 2 The 

cyclization of  these iminium species provides a facile entry into large number of  heterocyclic system. 3 Recently, 

synthesis of  various heterocycles under Vilsmeier condition have been reported from our laboratory. 4 

Mild thermal and photolytic decomposition of  azides is an important synthetic tool for the construction of 

nitrogen heterocycles. 5 In continuation of  our interest in exploiting the cyclization potential of  azides 6 under 

Vilsmeier conditions, we report a novel approach to the synthesis of  2-dimethylaminoquinolines from 1-(2- 

azidophenyl)ethanone la .  The Vilsmeier reaction of  l a  at 90 °C for 3-4 h affords 4-chioro-2-dimethylamino-3- 

quinolinecarboxaldehyde 2a 7 in 35 % yield along with 4-chloro-2-dimethylaminoquinoline 3a 8 in 55 % yield. 9 

The substituted 1-(2-azidoaryl)ethanones also furnish the corresponding 2-dimethylaminoquinolines and the 

results are summarised in Table l(Scheme 1). 

2-Dimethylaminoquinolines are a class of  heterocyclic compounds which possess a potential wide range 

of  biological activities such as antimicrobial and nematocidal, l°" antidepressant, l°b sedative and antispasmodic. 10c 

Therefore, the success of  our strategy prompted us to extend the utility of  the reaction for the synthesis of alkyl 

substituted 2-dimethylaminoquinolines. Towards this end, substituted 1-(2-azidoaryl)propanone and butanone are 

treated with Vilsmeier reagent at 90 °C for 3-4 h. The reaction proceeds smoothly to furnish the corresponding 

3-alkyl-4-chloro-2-dimethylaminoquinolines 5 and 3-alkyl-4-chloroquinolines 6 (Scheme 2) (Table 2) .  11 
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Table 1. Reaction products of l-(2-azidoaryl)ethanones with Vilsmeier reagent. 

S. No. Substrate Product" R % of yield b mp, ° C 

1 la  2a H 35 103-5 

3a H 50 _c 

2 lb  2b Br 28 89-90  

3b Br 26 129-30 

3 l c  2c C1 44 134-36 

3c Cl 44 92-93 

a: All the products were duly characterised by JH NMR, 13C NMR, Mass, IR. b: Isolated yield. 
c: Liquid. 

Scheme 2 
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Table 2. Reaction products of l-(2-azidoaryl)propanones and butanones with Vilsmeier reagent. 

S. No. Substrate Product" Rt R2 % of yield b mp, ° C 

1 4a 5a H CH3 53 _c 

6a H CH3 19 52-4  

2 4b 5b Br CH3 80 41-3  

3 4c 5c CI C H 3  78 59-61 

4 4d 5d H C2H5 24 -c 

6d H C2H5 39 _c 

5 4e 5e Br C2H5 30 -~ 

6e Br C2H5 36 _c 

a: All the products were duly characterised by tH NMR, 13C ~ Mass, IR. b: Isolated yield. 
c: Liquid. 

Although it is premature to propose a detailed mechanism at this stage, based on the above results a 

probable sequence o f  reactions may be proposed (scheme 3). The azidoketones undergo chloroformylation on 

treatment with halomethyleniminium salts to yield intermediate 7. The intramolecular attack o f  iminium species 

by azides follows through either pathway a or pathway b. In the case of pathway a the cyclic intermediate 8 

undergoes elimination o f  N2 to give 4-chloro-2-dimethylquinolinamine 3, 5. In the case o f  pathway b the cyclic 

intermediate 10 undergoes elimination of  dimethylamino group to yield 6. In the case of  1-(2- 
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azidoaryl)ethanone, the reaction also proceeds through pathway c to yield the diformylated derivative 12 which 

undergoes ring closure followed by elimination of  nitrogen to give quinolinecarboxaidehydes 2. 
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