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The reac t ion  of/3 ,/3 ' - subs t i tu t ed  sulfolanes and/3 -subs t i tu ted  2- and 3-sul fo lenes  with a r o -  
mat ic  amines  was invest igated.  4 -Ary l amino -2 - su l fo l enes  and 3 - a ry l amino -4 -hyd roxysu l fo -  
lanes were  obtained. 

We have p rev ious ly  demons t ra t ed  [1] that a ry laminosul fo lanes  are  fo rmed  in the react ion  of some /3- 
subst i tuted de r iva t ives  of sulfolane with a r y l a m i n e s .  In o rde r  to obtain difunctional a ry laminosul fo lanes  
and a ry laminosul fo lenes ,  in the p resen t  communicat ion  we invest igated the reac t ion  of a ry l amines  with 
/3 ,/3 ' - subs t i tu ted  sulfolanes (ia-g) and/3 -subst i tu ted  2-sul fo lenes  (IIa-g) and 3-su l fo lenes  (XVII). 

X-~SO~ > /X 
2 ~2  2 

| III II 

i1,11 a X=Y-Br;b X=Y=OSO2CIta;C x=Y=OSOeCatls; dX=Br, Y=OSO2C6Hs; 
e X=CI, Y=OSO2C6Hs; f X=Y-OCOCH3; g x=v =ococ61t 5 

The reac t ion  of aniline witla t r ans  i s o m e r s  I a - c , e  and cis  i s o m e r s  Ib,c gave 4-an i l ino-2-su l fo lene  (III), 
the same  product  that was ob ta ined  in the reac t ions  of aniline with 2-sul folene  de r iva t ives  (iIa,c). Under 
s im i l a r  condit ions,  4 -hydroxy-2-su l fo lene  (V) was i so la ted  in the reac t ion  with 3 -ch lo ro -4 -hydroxysu l fo lane  
(IV), while 3-an i l ino-4-hydroxysul fo lane  (VI) was i so la ted  f r o m  the reac t ion  at 170-180~ 

C | / ~ O H  OH HO~,_. ~N liC6H, 

IV V VI 

Sulfolanyl (If,g) and sulfolenyl (IIf,g) e s t e r s  of carboxyl ic  acids do not undergo reac t ion  at 60 ~ but 
undergo acyl c leavage  at 170-180 ~ giving the amides  of the acids and hydroxyl  de r iva t ives  of sugolane  and 
sulfolene.  

The reac t ion  of Ia,b with ammonia  is desc r ibed  in [2], while the reac t ion  of Ia  with aliphatie amines  
and pyridine [3], which leads to the format ion of an unstable thiophene dioxide which then r eac t s  with the 
amines ,  is  descr ibed  in [3]. In our expe r imen t s  with aniline, we did not obse rve  the fo rmat ion  of a th io-  
phene dioxide. 

Consider ing the reduced  bas ic i ty  of aniline and the assoc ia ted  difficulty in the addition of it to 2-  
sulfolene [1], it can be a s sumed  that ,  except  for  V, in which substi tution of the hydroxyl  group is absent  at 
60 ~ substitution occurs  with 4-subs t i tu ted  der iva t ives  of 2-sulfolene (iIa,b). Nucleophilic addition of aniline 
at the act ivated double bond of V is observed  at 170-180 ~ El iminat ion of one subst i tuent  and subsequent  
al lyl  substi tution of the second subst i tuent  occurs  with difunctional de r iva t ives  of sulfolane (ia-e). 

Insti tute of the C h e m i s t r y  of High-Molecular -Weight  C ompounds,  Academy of Sciences of the Ukra in i -  
an SSR, Kiev.  T rans l a t ed  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, No. 9, pp. 1193-1195, Sep tember ,  
1972. Original  a r t ic le  submit ted Ju ly  12, 1971. 

�9  Consultants Bureau, a division of Plenum Publishing Corporation, 227 Test 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 $}5.00. 

1078 



T A B L E  1 

Comp. R 

Ill H 
VII C ~ H 5  

VIII H 
IX H 
X H 

XI H 
XII H 

XIII H 
XIV H 
XV H 

XVI H 

R 
t 

~ N - - R '  

2 

mp, *C Found, % 
(frOmCH3OH) Empirical.formula 

C6H~ 
C6H5 
p-CH3C6H4 
m-CH~C6H4 
o-CH~CGH4 
p-CH~OC6H4 
m-CH~OC6H4 
o-CH3OC6H4 
p'CICeH4 
m-BrC~H4 
o-CIC6H4 

131--1321 C,oHHNOzS 
112--1141 CI2,HIsNOeS 
115--116 CHHI,NO2S 
169--1701 C uHI~NOzS 
113--115] CuH,3NO,S 
128--129 [ CIlHI3NO~S 
116--1181 CIIHIs,NOzS 
103--1051 CHHI3NO~S 
123--125 CIoHIoCINO~S* 
21 --213 CloHIoBr~NO~S 
103--1041 CIoHIoCINQS 

I 

6,2 i 15,5 
6,1 113,8 
6,5 I14,3 
5,9 114,5 
6,2 114,2 
5,8 /13,3 
6,1 [13,1 
6,0 13,6 

- -  113,4 
4,7 I 1,4 
- -  13.4 

Calc., % 

I 
6,7 15,2 
5,9 13,5 
6,3 14,4 
6,3 14,4 
6,3 14,4 
5,8 !13,3 
5,8 13,3 
5,8 113,3 
- -  I13,2 
4,8 11,l 
-- J132 

~ i e l d ,  

% 

92 
71 
94 
94 
75 
92 
92 
92 
80 
81 
71 

*Found :  C1 14.5%. Ca lcu la t ed :  C1 14,5%. 
* F o u n d :  C1 14.4%, Ca lcu la t ed :  C1 14.5%. 

The d e c r e a s e  in the y ie ld  of 4 - a n i l i n o - 2 - s u l f o l e n e  (III) in the r e a c t i o n  with I and IIe as c o m p a r e d  with 
I a - d  and I I a - c  can be expla ined by  the unequivalent  t endenc ies  of t he se  compounds  to unde rgo  subs t i tu t ion .  
I t  was  found tha t  Id,e r e a c t  with pyr id ine  in d ioxane when they a r e  p r e s e n t  in e q u i m o l a r  amoun t s  to give 
IIc  and IIe ,  r e s p e c t i v e l y ,  which  ind ica tes  the fol lowing o r d e r  of e l imina t ion  of subs t i t uen t s :  B r  > OSO2R > 
C1. If  it is  a s s u m e d  that  the r a t e s  of  e l imina t ion  of OSO2R a re  a p p r o x i m a t e l y  the s a m e  in the r e a c t i o n  of 
Id and Ie with ani l ine,  the r a t e - d e t e r m i n i n g  s tep  of the r eac t i on  should  be subst i tu t ion,  and this  is in a g r e e -  
m e n t  with the y ie lds  of  I II  obta ined.  The r e a c t i o n  of 3 , 4 -d ib romosu l fo l ane  Ia  with o the r  a r y l a m i n e s  p r o -  
ceeds  s i m i l a r l y .  Subs t i tu ted  a ry la rn inosu l fo l enes  VI I -XVI  (Table 1) a r e  obtained.  It  is apparen t  f r o m  
Table  1 tha t  the induct ive  and s t e r i c  e f fec t s  of  the subs t i tuen ts  in the a r y l a m i n e s  in the r e a c t i o n  unde r  in -  
ves t iga t ion  have a s m a l l e r  ef fec t  on the y ie ld  of p roduc t  than in the addit ion to  2 - su l fo lene  [1]. 

Anil ine h y d r o b r o m i d e  is f o r m e d  quant i ta t ive ly  in the r e a c t i o n  of 3 - m e t h y l - 3 , 4 - d i b r o m o s u l f o l a n e  with 
ani l ine ,  su l fu r  dioxide is evolved,  and the p roduc t s ,  which  could  no t  be identif ied,  undergo  r e s in i f i ca t ion .  

Ani l ine  r e a c t s  v i g o r o u s l y  with 3 - b r o m o m e t h y l - 3 - s u l f o l e n e  (XVII) to give 3 - p h e n y l a m i n o m e t h y l - 3 -  
sul fo lene  (XVIII), which  is in a g r e e m e n t  with the ac t iv i ty  of ha logen in al lyl  compounds  [4]. 

(~/CH28r ~ ~O~C~CH2NH('6H5 

In c o n t r a s t  to  the a l lyl  s y s t e m s  examined  above,  3 - c h l o r o - 3 - s u l f o l e n e  and 3 - c h l o r o - 2 - s u l f o l e n e  did 
not  r e a c t  with an i l ine .  The  i n e r t n e s s  of v inyl  ha logen  and i ts  app rec i ab l e  ac t ivat ion of a double bond with 
e l e c t r o n - a c c e p t o r  g r o u p s  at the ends  a r e  wel l  known [5]. The  absence  of  a r e a c t i o n  with 3 - c h l o r o - 2 -  
sul fo lene  can a p p a r e n t l y  be explained by  the insuf f ic ien t  nuc leoph i l i c i ty  of anil ine and the s t e r i c  h i n d r a n c e  
of  the fl - c a r b o n  a tom of the su l fo lane  r ing .  

EXPERIMENTAL 

4-Anilino-2-sulfolene (IIl). A mixture of 2.8 g (0.01 mole) of 3,4-dibromosulfolane, 2.8 g (0.05 mole) 
of aniline, and 2 ml of methanol was heated at 60 ~ for 8 h. The methanol was evaporated, and the residue 
was washed with water to remove the aniline hydrobromide (Table I). 

Under similar conditions, III was obtained in 90-95% and 40% yields, respectively, from Ib-d, IIa 
and f r o m  I, I Ie .  

Compounds  VII I -XVI  w e r e  s i m i l a r l y  obtained by the r e a c t i o n  of 3 , 4 - d i b r o m o s u l f o l a n e  with subs t i tu ted  
ani l ines  (Table 1). 
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3-Pheny laminomethy l -3 - su l fo lene  (XVIII). A mix ture  of 1.1 g (0.005 mole) of 3- (bromomethyl ) -3-  
sulfolene and 1.4 g (0.015 mole)  of aniline was heated at 60 ~ for 3 h in 10 ml  of ethanol.  The ethanol was 
r emoved  by dist i l lat ion,  and the res idue  (aniline hydrobromide)  was ex t rac ted  with ch lo ro fo rm to constant  
weight (of aniline hydrobromide) .  The ch lo ro fo rm ex t r ac t  was evapora ted ,  and the res idue  was c rys t a l l i zed  
to give 1 g (9570) of a product  with mp  96-97 ~ Crom methanol) .  Found: S 14.5%, CI1H13NO2S. Calculated:  
S 14.3%. 

3-Ani l ino-4-hydroxysulfo lane  (VI). A mix tu re  of 1.7 g (0.01 mole) of 3 -ch lo ro -4-hydroxysu l fo lane  
and 1.9 g (0.020 mole) of aniline was heated at 170-180 ~ for  6 h. The reac t ion  mix tu re  was washed with 
wa te r  to r emove  the aniline hydrochlor ide ,  and the  res idue  was c rys t a l l i zed  to give 1.3 g (55%) of a product  
with mp 127-1290 (from water ) .  Found: N 5.9; S 14,4%. C10H13NO3S. Calculated:  N 6.1; S 14.1%. 

Cleavage of 4 -Aee toxy-2-su l fo lene  (IIf). A mix tu re  of 5.3 g (0.03 mole) of 4 -ace toxy-2 - su l fo l ene  and 
5.6 g (0.06 mole) of aniline was heated at 175 ~ for  6 h. The excess  aniline was r emoved  by dist i l lat ion,  and 
the mix ture  was t r ea t ed  with e the r .  The insoluble res idue  was dist i l led to give 2.0 g (51%) of 4 -hyd roxy -  
2-sul fo lene .  The e ther  ex t r ac t  was  evapora ted ,  and the res idue  was c rys t a l l i z ed .  The yield of acetani l ide 
was 3.7 g (91%). 
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