
CHEMISTRY OF HETEROCYCLIC COMPOUNDS 499 

METHYLATION OF THE SULFOLANE RING AT THE 2 AND 2, 5 POSITIONS 

T. E. B e z m e n o v a  and N. M. Kamak in  

K h i m i y a  G e t e r o t s i k l i c h e s k i k h  Soedineni i ,  Vol. 3, No. 4, pp. 618-620,  1967 

UDC 547. 732. 733:542. 951r957 

The possibility of alkylating sulfolane and its derivatives is investi- 
gated. A new method of introducing a methyl group at positions 2 
and 2, 5 in the sulfolane ring, using sulfolanylmagnesium bromide 
is put forward. 

It was p r e v i o u s l y  shown [11 that ,  depending  on the 
r e a c t i o n  condi t ions ,  m o n o -  and d i b r o m o m a g n e s i u m  
d e r i v a t i v e s  a r e  f o r m e d  when the ac t ive  hydrogen  in 
the pos i t i on  c~ to the su l fonyl  g roup  of su l fo lane  r e a c t s  
with a G r i g n a r d  r e a g e n t .  The  p r e s e n t  p a p e r  s tud i e s  
the p o s s i b i l i t y  of us ing  s u l f o l a n y l m a g n e s i u m  b r o m i d e  
as  an i n t e r m e d i a t e  fo r  a l ky l a t i ng  the su l fo lane  r i ng  
a t  the 2 and 2, 5 pos i t i ons .  D ime thy l  su l f a t e  was u sed  
fo r  the a lky la t i on .  Under  s i m i l a r  cond i t ions  a lky l  
h a l i d e s  did  not r e a c t ,  p r o b a b l y  b e c a u s e  of the d e -  
c r e a s e d  n u c l e o p h i l i e i t y  of the m a g n e s i u m  d e r i v a t i v e s  
of the su l fones .  

The  s u l f o l a n y l m a g n e s i u m  b r o m i d e s  w e r e  p r e p a r e d  
by  r e a c t i o n  of su l fo l ane  (I), 3 - m e t h y l s u l f o l a n e  (II), 
and 3, 4 - d i m e t h y l s u l f o l a n e  (III) with e thyl  m a g n e s i u m  
b r o m i d e  [1]. E q u i m o l e c u l a r  p r o p o r t i o n s  of r e a g e n t s  
gave m o n o b r o m o m a g n e s i u m  d e r i v a t i v e s ,  which with 
e x c e s s  d i m e t h y l  su l f a t e  gave,  r e s p e c t i v e l y ,  2 - m e t h y l -  
su l fo l ane  (IV), 2, 4 - d i m e t h y l s u l f e l a n e  (V), and 2, 3, 4-  
t r i m e t h y l s u l f o l a n e  (VI). 

%HOMg Br (CIt~)~ SO 4 

\ S O ;  x~4~ 8r \SO / \CH~ 

I R ~ R : = H  IV R~-R2~H 
11 R~=CH~; R l~ l ] .  V R~=CH~: R2=H 

t l !  R~=R,=CH~, Vl R,~R2~CH~ 

In the c a s e  of compound  II, f o r m a t i o n  of two i s o -  
m e r s ,  2, 3 - d i m e t h y l  and 2, 4 - d i m e t h y l s u l f o l a n e ,  
could  be a s s u m e d .  It was shown by p y r o l y t i c  opening  
of the su l fo l ane  r i n g  [2] that  the r e a c t i o n  p roduc t  is  in 
fac t  2, 4 - d i m e t h y l s u l f o l a n e  ( p r a c t i c a l l y  no bu tenes  in 
the p y r o l y s i s  g a s e s ) .  R e p e a t e d  m e t h y l a t i o n  of c o m -  
pounds I V - V I  led  to the  s y n t h e s i s  of, r e s p e c t i v e l y ,  
2, 5 - d i m e t h y l s u l f o l a n e  (VII), 2, 4, 5 - t r i m e t h y l s u l f o l a n e  
(VIII), and 2, 3, 4, 5 - t e t r a m e t h y l s u l f o l a n e  (IX). 

R, ~2 R i R, 
% ft~,~e'Br - . - 

CH~ Br ~4g/ \S,)[ "CH~ ;'i~C" \S(,~ "Cii~ 

I v  R , = R : = I t  VII R ( = R , = H  
V RI~CHs: R ~ H  V i i i  RI~CHs: R ~ H  

VI R ~ R ~ C H  IX R , ~ R ~ C H ~  

2, 5 - D i m e t h y l - s u b s t i t u t e d  su l fo l anes  V I I - I X  a r e  
a l s o  ob ta ined  d i r e c t l y  f r o m  I - I I I  v ia  the d i b r o m o -  
m a g n e s i u m  d e r i v a t i v e s .  

R P. ~'t Rl 

B,m~" \SO( "m~f~, "~ "so[ "( H, 

I R,=R~H Vll B'I=R~H 
l~ R,=CHs. R~H V I I I  R~=CH~; R;=H 

l i (  R,=R~=CH~ ~X R~=RT=CH~ 

F o r m a t i o n  of 2, 2 - d i b r o m o m a g n e s i u m  d e r i v a t i v e s  
and of the c o r r e s p o n d i n g  2, 2 - d i m e t h y l - s u b s t i t u t e d  
su l fo l anes  was  not o b s e r v e d ,  p r o b a b l y  due to the 
l ower ing  of the ac id i c  p r o p e r t i e s  of the hydrogen  
a t o m  r e m a i n i n g  at  pos i t ion  2. 

The p r o p e r t i e s  of the compounds  I V - I X  p r e p a r e d  
c o r r e s p o n d e d  to s u b s t a n c e s  s y n t h e s i z e d  by h y d r o -  
gena t ing  m e t h y l s u l f o l e n e s  [3]. 

EXPERIMENTAL METHOD 

a) Introduction of one methyl group. The monobromomagnesium 
derivative was prepared from 0.1 mole of the appropriate sulfolane 
and 120 ml 0.85 M solution of EtMgBr in tetrahydrofuran or benzene, 
and 25 ml dimethyl sulfate in 25 ml benzene was added to it with 
stirring. Tile reaction mixture was heated anti1 the precipitate of 
bromomagnesium derivative vanished, then 50 ml 10% HC1 added at 
0-5 ~ The resnltant two layers were separated. The aqueous layer was 
extracted with CHCls, the CHC1 a extracts combined with the organic 
layer, and the whole washed with NazCO a solution, then with water. 
After drying over MgSO 4 and distilling off solvent and unreacted 
M�89 the residue was vacuum fraetionated. 

b) Introduction of two methyl groups. 50 ml Dimethyl sulfate and 
50 ml benzene were added to the dibromomagnesium derivative made 
from 0.1 mole of the appropriate sulfolane and 250 ml 0.8 M EtMgBr. 
The product was isolated by vacuum distillation. 

The table gives the compounds synthesized. 
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Reaction 
product 

IV 
V 

VI 

VII 

VIII 

IX 

T a b l e  

P r o d u c t s  Obta ined  by  Methyla t ing  Sul fo lanes  

Start ing 
sulfolane 

I 
II 

III 
IV 

I 
V 
II 

VI 
III 

Bp, ~ C 
(pressure, mm)  

92--93 (2) 
II0--I12 (2) 

119 (2) 

I07--108 (2) 

88--89 (0.5) 

115--117 (2) 

ctp 

1.2082 
1.1362 
1.1282 

1.1535 

1,1139 

1.0967 

n~ 

1.4808 
1.4732 
1.4803 

1.4780 

1.4718 

1.4790 

?dR~ 

31.61 
36.41 
40.89 

36.41 

40.78 

45.57 

Formula 

CsH,o02S 
C8H1202S 
C7H1402S 

C6HI202S 

CvH140:S 

CsHIsOuS 

Tab le  (cont'  d) 

44.65 
48.31 
51.80 

48.82 

51.58 

54.21 

Found % 

7.18 
8.34 
8.40 

7.94 

8.91 

9.13 

23.62 
21.39 
19.92 

21.44 

19.85 

18.36 

C a l c u l a t e d %  

c H I s 

44.77 7,46 23.88 
48.71 8.11 21.62 
51.85 8.64 19,75 

48.71 8.11 21.62 

51.85 8.64 19.75 

54.55 9.09 18,18 

- Yield, % 

59,7 
48.0 
54.3 
64.2 
43.9 
42.0 
29.6 
42.7 
30,6 

Reference 
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5 
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