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SYNTHESIS OF 9-AZAAZULENO [2, 1-b] THIOPHENES 
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9-Azaazuleno [2, 1-b] thiophene and its derivatives were synthesized 

from 2-chloro-3-ethoxycarbonyl- or 2-chloro-3-formyl-1-azaazulene in 

a few steps. 

The polycyclic aromatic compounds which consist of the 1-azaazulene (cyclo-

hepta [b] pyrrole) ring condensed with heterocyclic aromatics are of interest in their 

physical properties and the chemical behaviors.1) This communication describes the 

synthesis of 9-azaazuleno [2, 1-b]thiophene (cyclohepta [b] thieno [3, 2-d] pyrrole) (2a) 

and its derivatives.

2a

The Synthesis of 9-Azaazuleno [2, 1-b] thiophenes from 2-Chloro-3-ethoxycarbonyl-

1-azaazulene (1a) The reaction of 2-Chloro-3-ethoxycarbonyl-1-azaazulene (1a)2) 

with ethyl thioglycolate in pyridine gave 1c [orange yellow needles, mp 113-114•Ž] in 

90% yield. The esterification of 1b [yellowish green needles, mp 165•Ž (decomp.), 68% 

yield], which was obtained by the reaction of la with thioglycolic acid, also yields 

1c. Dieckmann reaction to 1c gave 2-ethoxycarbonyl-3-hydroxy-9-azaazuleno [2, 1-b]-

thiophene (2b) in 75% yield. The product gave a dull green coloration with ferric 

chloride and methyl ether (2c) by the treatment with diazomethane. The compound 2c 

was heated in alcoholic KOH followed by heating at 150•Ž under reduced pressure (2
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mmHg) or in pyridine at 140•Ž to give 3-methoxy-9-azaazuleno [2, 1-b] thiophene (2d) . 

On the other hand, 3-oxo-2,3-dihydro-9-azaazuleno [2, 1-b] thiophene (3) was obtained 

by the treatment of 2b with 100% phosphoric acid. The spectral data show that 3 

exists as a keto form. By the condensation of 3 with benzaldehyde, the benzylidene 

derivative (4) [yellow needles, mp 248.5-249.5•Ž, 79% yield] was obtained. But the 

ketone (3) did not give phenylhydrazone. On treatment with phosphoryl chloride, 3 

gave 3-chloro-9-azaazuleno [2, 1-b] thiophene (2e) [79% yield]. The reduction product 

was not obtained by the treatment of 3 with sodium borohydride in methanol .

1 2

3 4

The Synthesis of 9-Azaazuleno [2, 1-b] thiophene (2) from 2-Chloro-3-formyl-1-

azaazulene (1d) 2-Chloro-3-formyl-1-azaazulene (1d),2) on reaction with ethyl 

thioglycolate in pyridine, gave ethyl 3-formyl-1-azaazulen-2-ylthioglycolate (1f) 

[orange needles, mp 121-122•Ž, 83% yield]. The compound was also prepared by the 

esterification of le [yellow crystals, mp 181-184•Ž (decomp.)], which was obtained by 

the reaction of 1d with thioglycolic acid. When the ester (1f) was cyclized by the 

action of piperidine in ethanol, 2-ethoxycarbonyl-9-azaazuleno [2, 1-b] thiphene (2f) 

was obtained in 93% yield. On heating with 100% phosphoric acid at 130•Ž, 2f resulted 

in deethoxycarbonylation to give 9-azaazuleno [2, 1-b] thiophene (2a) in 68% yield.
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The physical properties and spectral data of 2a-f were shown in Table 1.

Table 1. Physical Properties and Spectral Data of 9-Azaazuleno [2, 1-b] thiophenes 

IR(KBr) cm-1; ES Amax nm (log ƒÃ); 1H NMR (CDCl3) dppm; 13C NMR (CDCl3) ƒÂppm
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