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A method is p roposed  for  the synthes is  of dithienyl sulf ides and dithienyl disulfides con-  
taining functional subst i tuents  in the ortho posi t ion with r e s p e c t  to the sulfide sulfur  atom. 
Aryl  3-thienyl  sulf ides were  obtained by reac t ion  of a -acy lamino th iophene  der iva t ives  with 
a renes  ulfenyl chlor ides .  

Dithienyl sulfides and dithienyl disulfides containing functional subst i tuents  in the ortho posi t ion with 
r e s p e c t  to the sulfide sulfur  a tom were  p rev ious ly  unknown. We were  able to obtain some  of them by r e -  
act ion of ~ -acy lamino th iophenes  (I-III) [2] and 2 -me thy l -3 -ea rbe thoxy-4 -hydroxy th iophene  (IV) [3] with su l -  
fur monochtor ide or  dichloride.  The reac t ion  is c a r r i e d  out by heating in iner t  solvents  without any ca ta -  
lyst .  Dithienyl sulf ides and dithienyl disulfides (V-XI) were  obtained in 63-96% yields [4, 5]. I t  is known 
that thiocyanato der iva t ives  of the a r o m a t i c  s e r i e s  a re  eas i ly  conver ted  to diaryl  disulfides by the act ion of 
bases .  We have found that subst i tu ted 3-thiocyanatothiophenes (XII, XIII) [6] a l so  r ead i ly  f o r m  dithienyl di-  
sulfides VIII-IX on heating in alcohol in the p r e s e n c e  of piperdine.  
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I, \-. VIII, X[I, XIV RI=R2=CH~, R3=C6H~; II, VI, IX, XIIt, XVI. XVII RIR~=(CH2)4, 
i~:,--C,:lls; 11I. X. XV I~,R2=(CII_.)4, R3=CIt~; XIV, XV 3.r=2-NO~--4-BrC6H~; XVI A t =  

=: 2.4- (NO._,) 2C~H:~; XVIl Ar = p-CHiChi!4 

*See [1] for communica t ion  XI. 
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T A B L E  1. C h a r a c t e r i s t i c s  of the Compounds  Obta ined  

C o m  - 

pound 

V 
VI 

VII 
VIII 

IX 
X 

XI 
XIV 
XV 

XVI 
XVII 

Empirical 
mp, ~ * formula 

251--252 
234.5--236 

159--161.5 
207,5--208,5 
18Z,5--188,5 
200~5--20l,,5 

I17--H8 
218,5--21~.5 

186--187 
235--236 
148--149 

C24H24N20283 
C3oH28,N202S3 
CI6H1804S3 
C26H24N202S4 
C3oH~N202S4 
C2oH~4N202S4 
C1~HI80884 
C19H1~N203S2Br 
CI6HlsN203S2Br 
C21HI~N3OsS2 
C22H2~NOS2 

Found, % 
C H N 

63,5 5,1 5,7 
66,3 5,1 5,1 
47,7 4,4 --  
59,4 4,6 5,3 
62,6 4,9 4,7 
53,4 5,4 6,1 
44,3 4,t 

45o 
- -  9,2 

3,6 

Calc., 9 
S C I t  N 

19,4 63,4 4,9 5,7 
1"7,~ 66A 5,2 5,1 
24,1 47~7 4,5 --  
24,7 59,3 4,6 5,3 
22,3 62,5 4.9 4,9 
28,3 53,1 5,3 5,8 
29,6 44,2 4,2 
13,8 --  - -  ~-,0 
15.0 45,0 3,5 6.5 
14,1 -- 9.2 
16.9 3,7 

s Yield, % 

19,5 94 
17.6  96 
23,9 74..5 
24,7 68.5 
.)2,3 75 
.)8,3 85 
.~9o5 63.6 
I3,,8 50 
[5,,0 49,9 
[4,1 67 
[6,9 75 

*The  compounds  w e r e  r e c r y s t a l l i z e d :  V, VI, VII, XIV, and XVI f r o m  
d ioxane ,  VIII-XI f r o m  a c e t o n e ,  XV f r o m  m e t h a n o l ,  and  XVII f r o m  
a l coho l .  

A r y l  2 - t h l e n y l  s u l f i d e s  a r e  u s u a l l y  ob t a ined  b y  r e a c t i o n  of 2 -  and  3 - m e t h y l  t h iophenes  wi th  2 , 4 - d i -  
n i t r o b e n z e n e s u l f e n y l  c h l o r i d e  in the p r e s e n c e  of c a t a l y s t s  [7]. In the c a s e  of 3 - h y d r o x y t h i o p h e n e  d e r i v a -  
t i v e s ,  owing to  t h e i r  h igh  r e a c t i v i t i e s ,  the r e a c t i o n  wi th  a r e n e s u l f e n y l  c h l o r i d e s  p r o c e e d s  under  m i l d  con-  
d i t ions  wi thout  a c a t a l y s t  [3]. We have  found tha t  a - a c y l a m i n o t h i o p h e n e s  (I-III)  a l s o  r e a c t  r e a d i l y  wi th  
a r e n e s u l f e n y l  c h l o r i d e s  in the a b s e n c e  of a c a t a l y s t t o  g ive  a r y l  3 - t h i e n y l  s u l f i d e s  (XIV-XVK) in high y i e l d s  
[8]. The  s t r u c t u r e s  of the  compounds  ob ta ined  w e r e  c o n f i r m e d  by  t h e i r  PMR s p e c t r a .  The s i n g l e t  at  6.38 

p p m  tha t  c o r r e s p o n d s  to  the  fl p r o t o n  of s t a r t i n g  t h iophenes  I - I I I  is  a b s e n t  in the  s p e c t r a  of V, VI, VIII -X,  
and  XIV-XVII ,  and the s p e c t r a  of VII -XI  do not  con ta in  the s i g n a l  of an a p r o t o n  at  6 . t  p p m  tha t  was  o b -  
s e r v e d  in the  s p e c t r u m  of s t a r t i n g  th iophene  IV. 

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

The PMR spectra of the compounds were recorded with a JEOL-4H I00 spectrometer (i00 MHz) with 

hexamethyldisiloxane as the internal standard. 

Dithlenyl Sulfides (V-VII). A 5-mmole sample of sulfur dichloride was added to a solution of 0.01 

mole of I or II in absolute benzene*, andthe mixture was refluxed for 1 h, after which the solvent was re- 

moved by distillation. Data on V-VII are presented in Table I. 

Dithienyl Sulfides (VIII-XI). ,A 5-mmole sample of sulfur monochloride was added to a solution of 

0~ mole of I-III in absolute benzene*, and the mixture was refluxed for 30 rain, after which the solvent 

was removed by distillation. Data on VIII-XI are presented in Table i~ 

B) A 0 . 5 - m l  s a m p l e  of p i p e r i d i n e  was  a d d e d  to a s o l u t i o n  of 4.3 m m o l e  of XII or  XIII in a m i x t u r e  of 
45 ml  of a l coho l  and 15 ml  of a c e t o n e ,  a f t e r  wh ich  the m i x t u r e  was  r e f l u x e d  for  1.5 h. I t  was  then  c o n c e n -  
t r a t e d  to ha l f  i t s  o r i g i n a l  v o l u m e ,  the  c o n c e n t r a t e d  s o l u t i o n  was  coo led ,  and the  r e s u l t i n g  c r y s t a l s  w e r e  
r e m o v e d  by  f i l t r a t i o n .  Di th ieny l  s u l f i d e s  VIII and IX w e r e  ob t a ined  in 40% y i e l d s .  No m e l t i n g - p o i n t  d e -  

p r e s s i o n s  w e r e  o b s e r v e d  fo r  s a m p l e s  of VIII and IX o b t a i n e d  by  me thods  A and B. 

A r y l  3 - T h i e n y l  Sul f ides  (XIV-XVII).  A 0 . 0 1 - m o l e  s a m p l e  of a r e n e s u l f e n y l  c h l o r i d e  was  a d d e d  to a 
s o l u t i o n  of 0.1 m o l e  of I - I I I  in 30 ml  of d r y  d ioxane ,  a f t e r  w h i c h  the m i x t u r e  was  h e a t e d  at  90-100 ~ for  30 
min .  I t  was  then  coo led ,  and the r e s u l t i n g  p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n .  Data  on XIV-XVII  a r e  

p r e s e n t e d  in T a b l e  1. 
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