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In the reaction of o-nitrobenzenesulfenyl chloride with 5-hydroxyindole derivatives,  electro- 
philic substitution occurs in the 3 position. When there is a carbethoxy group in the 3 posi- 
tion, the o-nitrobenzenesulfenyl residue enters the 6 position. The corresponding 5-hydroxy 
derivatives,  the aminomethylation of which leads to 4-dimethylaminomethyl derivatives, were 
obtained by hydrolysis of the 5-acetoxy derivatives of o-nitrophenyl 3-indolyl sulfides. 

5-Hydroxyindole derivatives undergo electrophilic substitution with o:nitrobenzenesulfenyl chloride 
to give o-nitrophenyl 6-indolyl and o-nitrophenyl 3-indolyl sulfides. 

Compounds I and II were obtained by heating equimolecular amounts of o-nitrobenzenesulfenyl chlo- 
ride and 1,2-dimethyl-3-carbethoxy-5-methoxy- or 1,2-dimethyl-3-carbethoxy-5-hydroxyindole in dioxane. 

�9 ~ " - N O  2 . [N(CHa)2]~CH 2 
R " O ~  COOC2H~' ~ S C t  R"O ~ ~  OOC~'H5 

~.N ~ ~CH,~ S / " , ,~ /~N . /  ~CH 3 
I I I 
R' ~ N O ~  R' 

I - H  

I H202 CH3COOH 

R " O ~ C O O C 2 H  ~, 
O= S ' ~ / "  ~'N "/~'CHa 

NO 2 R' 

CH2N(CH3)2 

1 I ~ NO 2 R' 

XI 

SC: 

'~f~" N/"~CH3 NO 2 
I } 
R' R' 

Il l -IX 

CH2N(CH~) ~ 

= i  C 
I 
R' 

I R'=CH3~ N'~CH3; II R"=CHs, R'=~H; IIt R'='CH3, R"=OCHs; IV R'=CH3, R"= 
=OCOCH3; V R'=CHa; R"=OH; VI R'~C~Hs, R"=OCOCH~; VII R'=C6H~ R'=OH. 
VIII R =CH2C6H~, R =OCOCHs; IX R =CH2C~Hs R"=OH. X I~'=CHo' D"-CH" 
R , ' ; / = U H  ' . ' ' --  , -- -- ~o  a, 

S. Ordzhonikidze All,Union Scientific-Research Pharmaceut ical-Chemistry Institute, Moscow. Trans-  
lated from Khimiya Geterotsiklicheskikh Soedinenii, No. 2, pp. 220-223, February,  1974. Original article 
submitted March 7, 1973. 

�9 19 75 Plenum Publishing Corporation, 22 7 West 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 o f  the publisher. A copy o f  this article is available j~om the publisher for $15.00. 

193 



T A B L E  1. o-Ni t ropheny l  
�9 . . .  , ,  i ~ ,  " ,  

COrn" x , .  ~ i Empirical 
. * - , r ,  ~ / , f o r m U i  a . 

222,4--223,1 
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157,8---158,8 
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17Zt~I73d 
13o,8.--131,3 T 
216,6--217,3 

C2oH2oN2OsS 
C19HIsN2OsS 
CtrHi6NsOaS 
CIsHI,N~O4S 
C,6H~N~OsS 
C=aH ~8N~O4S 
C2iHI~NeOaS 

C~4H2oN.~O*S 
C22HIsN20~S 
C2oH2oN206S 

Indolyl Sulfide Der iva t i ve s  
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59,7 5,2 7,2 
59,2 4,8 7,2 
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*Compounds  I and III w e r e  c r y s t a l l i z e d  f r o m  alcohol ,  1I was c r y s t a l l i z e d  
f r o m  d i m e t h y l f o r m a m i d e - b e n z e n e ,  and IV-X w e r e  c r y s t a l l i z e d  f r o m  
ace tone .  
t This  c o m p o u n d  was u s e d  in  the  t r a n s f o r m a t i o n s  wi thou t  a d d i t i o n a l  p u r i -  
f i c a t i o n .  

T A B L E  2. 
Sulfides 

C o r f l  o 
pound 

Xl 
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XIIl 
XIV 
XV 
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XVII 

4 - D i m e t h y l a m i n o  Der iva t i ve s  of o -N i t ropheny l  Indolyl  

Mp, "C 

189,2--189,8 
195,5--196,5 
190,0--191,0 
187,4--188,4 
225,6--226,6 
170,0--171,0 
229,5--230,5 
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*Compounds  XI ,  XII,  and XIV-XVII  w e r e  c r y s t a l l i z e d  f r o m  a lcohol .  

The r e a c t i o n  of  1 , 2 - d i m e t h y l - 5 - m e t h o x y i n d o l e  and va r ious  2 - m e t h y l - 5 - a c e t o x y i n d o l e s  with o - n i t r o b e n z e n e -  
su l feny l  ch lo r ide  in dioxane leads  to HI - IX.  Sulfides of 5 -hydroxy indo les  V, VII,  and IX a r e  f o r m e d  in high 
yie lds  in the h y d r o l y s i s  of IV, VI,  and VII I  with a lcohol ic  a lkal i .  T rans i t i on  f r o m  ace toxy  de r iva t ives  IV, 
VI,  and VIII  to 5 - h y d r o x y  de r iva t i ve s  V,  VII,  and IX is a ccompan ied  by the d i s a p p e a r a n c e  of the band of 
c a r b o n y l  abso rp t ion  o f  the ace toxy  g roup  at 1750-1755 c m  -i  and the a p p e a r a n c e  of the band of a phenol ic  
hydroxy l  g roup  at 3400-3700 c m  -1 . 4 - D i m e t h y l a m i n o m e t h y l  de r iva t ives  (XI-XIV) and the i r  h y d r o c h l o r i d e s  
(XV-XVII) w e r e  obta ined by a m i nom e t hy l a t i o n  of  5 -hydroxy indo le  de r iva t ives  II, V, VII,  and IX. o - N i t r o -  
phenyl  1 , 2 - d i m e t h y l - 3 - c a r b e t h o x y - 5 - m e t h o x y - 6 - i n d o l y l  sulf ide  f o r m s  sul foxide  X on heat ing with 30% 
h y d r o g e n  pe rox ide  in ace t ic  ac id .  

Two s ing le t s  c o r r e s p o n d i n g  to the p a r a  pro tons  (4-H and 7-H) of  the benzene  por t ion  of the indole 
r ing  a r e  o b s e r v e d  in the PMR s p e c t r u m  of II in (CD3)2SO. This indicates  tha t  the o - n i t r o b e n z e n e s u l f e n y l  
g roup  en te r s  the 6 pos i t ion .  In addi t ion to the s ignals  of the phenyl  r ing ,  doublets  of the 7-H (J7,6 = 8.5 Hz) 
and 4 -H  (J4,6 = 2.5 Hz) protons and a quartet:of the 6-H proton (J6J = 8.5 Hz, J6,4 = 2.5 Hz) a r e  o b s e r v e d  in 
the a r o m a t i c  po r t i on  of  the P M R  s p e c t r u m  of IV in (CDa)2CO. The s t r u c t u r e s  of these  s igna l s  and the ab -  
s e n c e  of the s ing le t  of the  3 -H p ro ton  u n a m b i g u o u s l y  p rove  that  the o - n i t r o p h e n y l m e r c a p t o  g roup  occupies  
the 3 pos i t ion  in IV.  A double t  of the 7-H p ro ton  at 6 7,20 ppm (JT,s = 8.5 Hz), a doublet  of the 4-H pro ton  
at  5 7.11 ppm (J4,? = 2.5 Hz) ,  a qua r t e t  of a 6-H pro ton  at 6.74 ppm {J6,7 = 8.5 Hz, J6,4 = 2.5 Hz), and a 
s ing le t  of the 3-H pro ton  at  6.15 ppm a r e  o b s e r v e d  in the PMR s p e c t r u m  in (CD3)2CO of 1 , 2 - d i m e t h y l - 5 -  
ace toxyindole ,  u s e d  as the s t a r t i n g  compound  in the syn thes i s  of  IV. 

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

The PMR s p e c t r a  of the compounds  w e r e  r e c o r d e d  with a J E O L  CO J N M - 4 H - 1 0 0  s p e c t r o m e t e r  w i t h  
t e t r a m e t h y l s i l a n e  as  the  i n t e rna l  s t a n d a r d .  The IR s p e c t r a  w e r e  r e c o r d e d  with a P e r k i n - E l m e r  457 s p e c -  
t r o m e t e r .  The phys ica l  cons tan t s  and yie lds  of  the compounds  a r e  p r e s e n t e d  in Tables  1 and 2.  

* The e x p e r i m e n t a l  p o t i o n  of  th i s  r e s  e a r c h  was a c c o m p l i s h e d  with the pa r t i c ipa t ion  of  R . A .  Z i nov ' eva .  
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0-Nit rophenyl  1 ,2 -Dimethy l -3-carbe thoxy-5-methoxy-6- indo ly l  Sulfide (D. A mixture of 2.6 g (10.5 
mmole) of 1 ,2-d imethyl -3-carbe thoxy-5-methoxyindole  [1], 2.0 g (10.5 mmole) of o-ni t robenzenesulfenyl  
chlor ide [2], and 5 ml of dioxane was heated at 100 ~ for  2 h, after which it was cooled to room tempera tu re  
and fi l tered to remove the precipi tated I. The product  was washed on the f i l ter  with cold acetone and dried 
in a vacuum des icca to r  over  calc ium chlor ide .  

o-Nitrophenyl  1 ,2 -Dimethy l -3-carbe thoxy-5-hydroxy-6- indo ly l  Sulfide (]I). A mixture of 6.7 g (28.7 
mmole) of 1 ,2-d imethyl -3-carbe thoxy-5-hydroxyindole  [3], 5A g (28.7 mmole) ~f o-ni t robenzenesulfenyl  
chloride,  and 11 ml of dioxane was heated at 100 ~ for 1 h, af ter  which it was cooled to room tempera ture  
and fi l tered to remove  the precipi tated II. The product  was washed on the f i l ter  with acetone and dried in a 
vacuum des icca tor  over  ca lc ium chlor ide.  PMR spec t rum,  6, ppm: s* 9.63 (5-OH), 7.74 (7-H), 7.65 (4-H), 
3,71 (1-CH3) , 2.73 (2-CH3) , t 1.4 (CH3) , q 4.31 (3-COOCH2CH3) , m 6.79, 7.39, 8.24 (6-o-NO2CsH4S). 

o-Nitrophenyl 1 ,2-Dimethyl -5-methoxy-3- indoly l  Sulfide (HI). This compound was obtained by the 
method u s e d  to prepare  I. 

o-Nitrophenyl  1 ,2-Dimethyl -5-ace toxy-3- indoly l  Sulfide (IV). A mixture of 1.7 g (8.23 mmole) of 1,2- 
d imethyl-5-acetoxyindole  [4], 1.6 g (8.23 mmole) of o-ni t robenzenesulfenyl  chloride,  and 5 ml of dioxane 
was heated at 100 ~ for 15 min, and the mixture was then cooled to room tempera ture .  The precipi tated IV 
was removed by fil tration, washed with a smal l  amount of cold acetone, and dried in a vacuum des icca to r  
over  ca lc ium chlor ide .  PMR spec t rum,  6 ,  ppm: s 3.83 (1-CH3) , 2.50 (2-CH3) , 2.18 (5-OCOCH~) t d 7.07 
(4-H), 7.47 (7-H), q 6.91 (6-H), m 6.80, 7.30, 8.20 (6 o-NO2CsH4S). IR spec t rum (in minera l  oil): !755 cm -i  
(C ~ 0 ) .  

Compounds VI and VIII were obtained by the method used to p repare  IV. 

o-Nitrophenyl 1 ,2-Dimethyl -5-hydroxy-3- indoly l  Sulfide (V). A mixture of 6.8 g {19.1 mm01e) of IV 
and 133 ml of 10% potass ium hydroxicIe solution in methanol was refluxed at 70 ~ for 1 h. The solution was 
then poured into a threefold volume of water,  and the mixture was fi l tered to remove  a smal l  amount of a 
suspension.  The fi l t rate was acidified with acetic acid until it was weakly acidic (pH ,~ 6), and the V was 
r e m o v e d  by fi l trat ion,  washed on the f i l ter  with distilled water  until it was neutral,  and dried in a vacuum 
des icca tor  over P205 at 90 ~ for 24 h. IR spec t rum (in mineral  oil): 3300 cm - l  (OH). 

Compounds VII and IX were obtained by the method used to prepare  V (Table 1). 

o-Nitrophenyl  1 ,2 -Dimethy l -3 -ca rbe thoxy-5-methoxy-6- indo ly  1 Sulfoxide (X). A 3 g (7.49 mmole) 
sample  of I was dissolved at 115 ~ with s t i r r ing  in 68 ml of glacial  acetic acid, and2  ml of 30% aqueous 
hydrogen peroxide with d 2~ 1.1122 (19.62 mmole) was added dropwise,  after  which the mixture was s t i r r ed  
for 1 h and poured into 90 ml of water .  A 6.5 ml sample  of 25% ammonium hydroxide was added to the mix-  
ture,  and the precipi ta ted X was removed by fi l trat ion.  

o-Nitrophenyl  1 ,2 -Dimethy l -4 -ca rbe thoxy-4-d imethy laminomethy l -5 -hydroxy-6- indo ly l  Sulfide (X-t). 
A mixture of 0.5 g (1 ~9 mmole) of II, 0.4 g (3.91 mmole) of bisdimethylaminomethane,  and 5 ml of d imethyl-  
formamide  (DMF) was s t i r r ed  at 105 ~ for 4 h ,  af ter  which it was vacuum evaporated to dryness  at 70 ~ . The 
res idue  was t rea ted  with absolute ether,  and the crys ta l l ine  precipi tate  of XI was removed  by fi l trat ion.  

o-Nitrophenyl  1 ,2 -Dimethy l -4-d imethy laminomethyl -5-hydroxy-3- indoly l  Sulfide (XII). A mixture of 
2.0 g (6.36 mmole) of V, 0.9 g (9.19 mmole) of bisdimethylaminomethane,  5 ml of dioxane, and 2 mI of DMF 
was heated at 100 ~ for 2.5 h, after  which it was vacuum evaporated to dryness  at 70 ~ Water was added to 
the residue,  and the precipi ta ted XII was removed  by fi l tration and washed with water .  

Compounds XIII and XIV were  obtained f rom VII and IX by the method used to prepare  XII (Table 2). 

Hydrochlor ide of XII (XV). Base XII was dissolved in the minimum amount of acetone, and a solution 
of hydrogen chloride in absolute ether  was added. The mixture was  then t reated with absolute ether  until 
the precipi tat ion of hydrochlor ide  XV was complete .  The precipi ta te  was removed by filtration, washed on 
the f i l ter  with absolute ether,  and dried over  P205 at 10 mm (mercury  standard) and 90 ~ for 6 h. 

The hydrochlor ides  of bases XIII, XIV (XVI and XVII) were s imi la r ly  obtained (Table 2). 

*Here  and e lsewhere ,  s is singlet,  d is doublet, t is triplet ,  q is quartet ,  and m is multiPlet. 
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