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New condensed sys tems  (VII-XVI), the s t ruc tu res  of which were conf i rmed by the PMR spec-  
t r a ,  were  synthesized by the F i scher  react ion of 2 -methyl -5-hydraz inofuran ,  2 ,3-dimethyl-  
5-hydrazinobenzofuran,  and 2-methyl-8-hydrazinobenzofuro[3 ,2-c]pyr id ine  with methyl  ethyl 
ketone, methyl  propyl  ketone, cyclohexanQae, 1-methyl -4-p iper idone ,  and t e t r ahydro -4 - th io -  
pyrone.  

Up to now, hydraz ines  of the benzofuran s e r i e s  have not been used in the F i sche r  condensation. In 
this connection, we undertook the synthesis  of previous ly  unknown hydrazinobenzofurans (I-IID, the use  of 
which in the F i scher  condensation would make it  possible to a r r ive  at new he terocyc l ic ,  potentially pha rma-  
cologically active compounds. It was of simultaneous in te res t  to ascer ta in  the direct ion of c losure  of the 
indole ring during introduction into the react ion of these sor ts  of he te rocyc l ic  hydrazines ,  which a re  cha r -  
ac te r i zed  by nonequivalency of the reac t ion  cen te r s  in the ortho posit ions with r e spec t  to the hydrazine  
group.  

Hydrazines I-III were  synthesized f rom 2-methyl -5-aminobenzofuran  (IV) [2], 2 ,3 -d imethyl -5-amino-  
benzofuran (V) [3], and 2-methyl -8-aminobenzofuro[3 ,2-c]pyr id ine  (VI) [4] by reduction of the co r r e s pond -  
ing diazonium salts  with stannous chlor ide .  
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Methyl ethyl ketone, methyl  propyl ketone, cyclohexanone,  1-methyl -4-p iper idone ,  and t e t r ah yd ro -4 -  
thiopyrone were  used as the ketone components.  The cyclizat ion of the arylhydrazones  gave good yields of 
VII-XVI (Table 1). The i r  s t ruc tu re  cor responds  to formula  A ra the r  than B, which was proved in the case  
of IX and X by the PMR spec t ra  (in CC14, 5 scale ,  Varian T-60 spec t romete r ) ,  in which two doublets of the 
4-H and 5-H protons appear  at ~6.7 and ~7.1 ppm with J ~ 8-9 Hz. 

H H 

* See [1] for  communicat ion XXXIX, 

Institute of Pharmacology,  Academy of Medical Sciences of the USSR, Moscow. Trans la ted  f rom 
Khimiya  Geterots ikl icheskikh Soedinenii, No. 8, pp. 1075-1078, August, 1972. Original ar t ic le  submitted 
July 21, 1971. 

�9 1974 Consultants Bureau, a division of Plenum Publ.ishing Corporation, 227 g'est 17th Street, New York, N. Y. 10011. 
No part of 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. 

970 



TABLE 1. New Condensed Indole Systems 

ompd Structural formula 
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TABLE 1 (continued) 

] 2 
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aFound: S 13.4%. Calculated: S 13.1%. bFrom alcohol and then 
from hexane-benzene. CFrom alcohol, dFrom heptane-benzene. 
eFrom heptane, fHydrochloride, mp 245-247 ~ (dec., from absolute 
alcohol). Found: C 65.1; H 6.3; C1 12.7~ C15HITC1N20. Calcu- 
lated: C 65.4; H 6.2; C1 12.8~ gWith decomposition, from alcohol 
and then from benzene, hFound: S 12.3%. Calculated: S 12.4%. 
iFrom benzene. J F r o m  absolute alcohol, kwith decomposition, 
from absolute alcohol. /'Found S 11.1%. Calculated: S 10.8~ 
mWith decomposition, from methanol-chloroform, nFound: C1 
12.3%. Calculated: C1 12.2%. The base had mp 206-207 ~ (from al- 
cohol). Found: C 75.3; H 7.1; N ll.0~ C16H18N20. Calculated: C 
75.5; H 7.1; N 11.0%. ~ decomposition, from water. 

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

2-Methyl-5-hydrazinobenzofuran {I) Hydrochloride'. A 20-g (0.109 mole) sample of the hydrochloride 
of IV in 77 ml of water and 77 ml of concentrated hydrochloric acid was diazotized at 0 to -2 ~ with a solu- 
tion of 7.6 g (0.11 mole) of sodium nitrite in 35 ml of water. The reaction mixture was filtered, and a cold 
solution of 49 g (0.217 mole) of stannous chloride dihydrate in 49 ml of concentrated hydrochloric acid was 
added with vigorous stirring to the filtrate. The mixture was then st irred for another 15-20 rain, and the 
tin complex was removed by filtration, squeezed out thoroughly, and suspended in 200 ml of water. The 
cooled and st irred suspension was treated with 40~c potassium hydroxide solution until it gave a strongly 
alkaline reaction. The mass was extracted with ether, and the extract was shaken with magnesium sulfate 
and filtered. The filtrate was treated with a solution of hydrogen chloride in absolute alcohol, and the pre- 
cipitated hydrochloride of I was recrystallized from aqueous alcohol to give 14.2 g (64%) of a product with 
mp 187-188 ~ (dec.). Found: C 54.3; H 5.6; C1 18.3; N 14.0~ CgHltC1N20. Calculated: C 54.4; H 5.6; C1 
17.8; N 14.1%. 

2,3-Dimethyl-5-hydrazinobenzofuran (II) Hydrochloride. This compound was similarly obtained in 
43% yield from amine V and had mp 179.5-180 ~ (dec., from absolute alcohol). Found: C 56.2; H 6.4; C1 
16.7; N 13.1%. C10HI3C1N20. Calculated: C 56.5; H 6.2; C1 16.7; N 13.1%. 

2-Methyl-8-hydrazino-l,2,3,4-tetrahydrobenzofuro[3,2-c]pyridine (III). This compound was similarly 
obtained in 697c yield from 2-methyl-8-amino-l,2,3,4-tetrahydrobenzofuro[3,2-c]pyridine (V!) and had mp 
121-122 ~ (from heptane-benzene). Found: C 66.2; H 6.9; N 19.1%. CI2H15N30. Calculated: C 66.3; H 6.9; 
N 19.3%. 

Synthesis of VII-XVI. A__.=. A mixture of 5 mmole of the hydrochloride of I or II and 5.5 mmole of the 
appropriate ketone in 30 ml of absolute alcohol was refluxed for 20-60 min. The reaction mass was poured 
into 150 ml of cold water, and the precipitate was separated and washed with water. This method was used 
to obtain 2-methyl-6, 7, 8,10-tetrahydrofuro [3,2-e ]thiopyr ano [4,3-b]indole (VII), 2-methyl- 6H- 7, 8,9,10- 
tetrahydrofuro[2,3-c]carbazole (VIII), 2,7,8-trimethyl-6H-furo[3,2-e]indole {IX), 2,7-dimethyl-8-ethyl'6H- 
furo[3,2-e]indole (X), and 1,2-dimethyl-6,7,8,10-tetrahydrofuro[3,2-e]thidpyrano[4,3-b]indole {XII) PMR 
spectrum of X in CC14, 6, ppm: 1.2 (triplet, C8-C-CH3); 2.2 (singlet, 7-CH3); 2.46 (singlet, 2-CH3); 2.76 
(quartet, C8-CH2-C); 6.5 (singlet, l-H); 6.7 (doublet, 5-H); 7.1 (doublet, 4-H). 
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2,9-Dimethyl-  6H- 7,8 ,9 ,10-te t rahydrofuro [3,2-e ]pyr ido [4,3-b ]indole (XI) was s imi la r  ly obtained, but 
the react ion was ca r r i ed  out in a 10% solution of hydrogen chloride in absolute alcohol with t r ea tmen t  of 
the react ion mixture  with aqueous potassium carbonate  solution. 

B__~. A 0.01-mole sample of III was ref luxed for  10 rain with 0.015 mole of the appropria te  ketone in 
10-15% hydrogen chlor ide solution, and the mixture  was poured into 50 ml of water .  The aqueous solution 
was made alkaline with potassium carbonate  solution, and the precipi ta te  was separa ted .  This method was 
used to synthesize  2,11-dimethyl-8H-1,2,3,4,9,10,11,12-octahydropyrido[3 '  ,4' :4 ,5]furo[3,2-e]pyrido[4,3-b]-  
indole (X'III), 2-methyl- l ,2 ,3 ,4 ,9 ,10 ,11,12-octahydropyr ido[3 ' ,4 ' :4 ,5] furo[2 ,3-c]carbazole  (XIV), and l l -  
methyl - l ,3 ,4 ,5 ,9 ,10 ,11 ,12-octahydropyr ido  [3' ,4' :4,5]furo [3,2-e]thiopyrano[4,3-b]indole (XV). The hydro-  
chloride of 1 ,2 ,9- t r imethyl -3H-7 ,  8 ,9 ,10- te t rahydropyrido [3' ,4' :4,5]furo [3,2-e]indole (XVI) was s imi la r ly  
obtained without t r ea tment  with potassium carbonate .  
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