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Continuing our investigation of the p rope r t i e s  of 2-methyl -3-e thoxycarbonyl-4-hydroxythiophene  {I) [1], 
we found that it  readi ly  undergoes  electrophi l ic  substitution react ions.  We studied the behavior  of I under  
the conditions of the Vi l smeie r  react ion.  The s t ruc tu res  of the react ion products  depend on the t empera tu re  
conditions: at 30-35~ 2-methyl -3-e thoxycarbonyl -4-hydroxy-5- formyl th iophene  (II) is fo rmed  in 7470 yield 
while 2 -methy l -3 -e thoxycarbonyl -4 -ch loro-5- fo rmyl th iophene  (III) is formed in 5070 yield at 100% The r e -  
action of I with dimethylbenzamide and phosphorus oxychloride gives 2 -methy l -3 -e thoxycarbonyl -4 -hydroxy-  
5-benzoylthiophene (IV) in 4170 yield.  
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Thiophene der iva t ives  II-IV a r e  of considerable  in te res t  fo r  the synthesis  of condensed he terocycles .  
The reac t ion  of HI with thioglycolic acid e s t e r  gives 6670 yields of  2-methyl-3-ethexycarbonyl-5aaaethoxy-  
carbonyl  thieno[3,2-b]thiophene W), which is one of the diff icul t - to-obtain thieonothiophenes [2]. 

The s t ruc tu re s  of the synthesized substances were  conf i rmed by IR, UV, and PMR spectra .  Absorp-  
tion at 3100-3200 cm -1 due to the vibrat ions of the hydroxyl  group is observed in the IR spect ra  of II and IV. 
This band is absent  in the IE spec t rum of chloro der ivat ive  HI. Two absorpt ion maxima appear  in the UV 
spec t rum of HI at 220 and 289 nm (log c 4.09 and 3.99), which is in agreement  with the data for  s imi la r  com-  
pounds [3]. The signal of the aldehyde proton in the PMR spec t rum of III is si tuated in the low-field region 
of the spec t rum (6 10 ppm). The single signal of the aldehyde proton in II is shifted somewhat to s t ronger  
f ield as  a consequence of the e lec t ron-donor  effect  of the hydroxyl group (6 9.9 ppm). The signal of the p ro-  
ton of the hydroxyl group of II at 10.4 ppm is slightly broadened.  An absorpt ion band in the long-wave r e -  
gion with Xmax 302 nm (log e 4.40) is observed  in the UV spec t rum of thieno[3,2-b]thiophene V. A s imi la r  
pa t te rn  in the UV spec t rum of thieno[3,2-b]thiophenes has been previously  noted [4]. The single signal at 
7.8 ppm in the PMR spec t rum of thieno[3,2-b]thiophene V can apparent ly  be ass igned to the proton in the 6 
posi t ion of the ring. 

E X P E  R I M E  N T A  L 

2-Methyl-3-e thoxycarbonyl-4-hydroxy-5-for .myl th iophene (II). This compound had rap 132-133 ~ (from 
methanol).  Found: C 50.5; H 4.8; S 15.0%. C9H1004S. Calculated: C 50.5; H 4.7; S 14.9%. 

2-Methyl -3-e thoxycarbonyl -4-ch loro-5- formyl th iophene  0II). This compound had mp 62-63 ~ (from 
methanol).  Found: C 46.6; H 3.9; C1 15.3; S 14.070. C9H9C103S. Calculated: C 46.5; H 3.9; C1 15.2; S 13.870. 

2-Methyl -3-e thoxycarbonyl -4-hydroxy-5-benzoyl th iophene  (IV). This compound had mp 57-58 ~ (from 
methanol).  Found: C 62 .1 ;H 5.0; S 10.9%. CIsHuO4S. Calculated: C 62.1; H 4.9; S 11.0%. 

2-Methyl-3-ethoxycarbonyl-5-methoxycarbonyl thieno[3,2-b] thiophene (V). This compound had mp 100- 
101 ~ (from methanol).  Found: C 50.9; H 4.5; S 22.5%. C12H1204S2 . Calculated: '  C 50.7; H 4.3; S 22.6%. 

S. OrdzhoniMdze All-Union Sc ien t i f ic -Research  Institute of Pharmaceut ica l  Chemist ry ,  Moscow. T rans -  
lated f r o m  Khimiya Geterots i ldicheskikh Soedinenii, No. 3, p. 427, March,  1972. Original a r t ic le  submitted 
June 25, 1971. 

�9 1974 Consultants Bureau, a division of Plenum'Publishing Corporation, 227 g/est 17th Street, New York, N. Y. 10011. 
No part o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

392 



L I T E R A T U R E  C I T E D  

1. V. I .  Shvedov, V. K. Vasil'eva, and A. N. Grinev, Kbim. Geterotsikl. Soedin., 1602 (1970). 
2. Ya. L. Gol'dfarb and V. P. Litvinov, Izv. Akad. Nauk SSSR, Otd. Khtm. Nauk, 352 (1963). 
3. Ya. L. Gol'dfarb, Yu. B. Vol'kenshtein, and B. V. Lopatin, Zh. Obshch. Khim., ~ 969 {1964). 
4. V .P .  Litvinov and Ya. L. Gol'dfarb, Izv. Akad. Nauk SSSR, Otd. Khim. Nauk, 2183 (1963). 

393 


