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SYNTHESIS AND SOME REACTIONS OF SULFIDES OF THE THIOPHENE SERIES 
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The action of two equivalents of sodium in liquid ammonia on bis(al- 
kylthio)thiophenes of types Ia and b leads to the splitting off of the 
alkyl group from the sulfur atom in the a-position of the thiophene 
ring and the formation of the corresponding a-mereaptothiophenes II 
and III. The PMR spectra of the compounds obtained are given. 

In  the p reced ing  communica t i on  [1] it  was shown 
that the act ion of four equiva len ts  of sod ium in l iquid 

i( j , 

r~r [ b 

3 9~ppm . . . . .  

-.~---- 60H 2 (1 p p m ) ~  ~vppm _~ 

Fig. 1. PMR spec t r a  of 3 - e t h y l t h i o - 2 - m e r c a p t o t h i o -  
phene (II), obtained: a) by the act ion of 2 equiv, of 
Na/NH3 on Is ;  b) by method [1]; c) by the act ion of 2 

equiv, of Na/NH3 on XI. 

ammonia on ~, ~-bis(alkylthio)thiophenes of type I 

leads to the formation of the corresponding dimercapto 

derivatives. It was of interest to ascertain whether 

there is a definite sequence in the splitting out of the 

alkyl groups from the sulfur atoms in positions 2 and 

3 of the thiophene ring or whether the rates of deal- 

kylation of these groups are so similar that the ques- 
tion of the direction of the process cannot be answered 

unambiguously. 
According to ideas existing at the present time 

[2, 3], the direction of the cleavage of an organic sul- 
fide with alkali metals depends to a considerable ex- 

tent on the numerical values of the acidity of the mer- 
captide ions and earbanions formed. Thus, on cleavage 
alkyl aryl sulfides give an aromatic thiol and an ali- 
phatic hydrocarbon, since the aromatic thiols are ~10 4 
times more acidic than aliphatie thiols [3]. In the case 
of bis(alkylthio)thiophenes of type I, which may be re-  
garded as one of the types of alkyl aryl sulfides and 

a re  not  d i s t ingu ished  by the a l iphat ic  r a d i c a l s  con-  
nec ted  to the n o n - r i n g  su l fur  a toms,  the ma in  fac tor  
d e t e r m i n i n g  the d i r ec t ion  of c leavage is appa ren t ly  the 
s t ab i l i ty  of the 2-  or 3 - th iophene th io la tes  a r i s i n g .  Ob- 
viously ,  the f i r s t  of them is s tab i l i zed  to a g r e a t e r  
extent,  s ince  the de loca l i za t ion  of the negat ive  charge  
is d i s t r ibu ted  over  the whole of the a r o m a t i c  r ing,  
while in the 3 - i s o m e r  it  is  l imi ted  to the 1, 3-~ s y s t e m  
[4]: 

Thus ,  it  may be a s s u m e d  that the act ion of two 
equ iva len t s  of sod ium on b i s - s u l f i d e s  of type I wil l  
lead, at l eas t  p redominan t ly ,  to the dealkyla t ion  of the 
~ -a lky l th io  group.  To e lucidate  the in f luence  on the 
cou r se  of the p roces s  of the p r e s e n c e  of an alkyl group 
in the second ~-pos i t ion ,  e xpe r i me n t s  were  c a r r i e d  
out both with unsubs t i tu ted  2 ,3-b is (e thyl th io) th iophene  
Ia  and with 5 -e thy l -2 ,3 -b i s (e thy l th io ) th iophene  Ib. The 
mercap tosu l f i de s  II and HI were  obtained with yields  
of about 80% in the fo rm of mobi le  l i gh t - co lo red  l iq-  
uids d i s t i l l i ng  in vacuum with s l ight  decompos i t ion .  

In  o rde r  to e s t ab l i sh  the s t r u c t u r e  of these m e r -  
captosul f ides ,  we se lec ted  the method of compar ing  
the c r y s t a l l i n e  b i s - s u l f o n e s  fo rmed  f rom them with 
b i s - s u l f o n e s  of def ini te  s t r u c t u r e  I V - I X  (see scheme) 
obtained by the r e a c t i ons  de sc r i be d  in the e x p e r i m e n -  
tal par t .  

: ",~ p p m  

Ce, ~ b 

s " , ! .  

:. ~ p p m  
+ 

! :'~ u'/ !: t 

C 

i++ +! +I+-' ,: i 
- - +  

-~---- 60H 2 (1 p p m ) - - - ~  ~ 

Fig.  2. PMR spec t r a  of 5 - e t h y l - 3 - e t h y l t h i o - 4 - m e r -  
captothiophene (III) obta ined:  a) by method [1];by the 
act ion of 2 equiv,  of Na/NH3 on Ib; c) 5 - e t h y l - 2 - e t h -  

y l t h i o - 3 - m e r  captothiophene (X)o 

*For  pa r t  XV, see [1]. 

As can be seen  f rom the scheme  and Tab le  1, the 
sulfone obtained f rom the c leavage products  of Ia 
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Table 1 

Bis  (alkylsulfonyl) thiophenes 

575 

Com- 
pound Name 

t 

IV q 3-Ethy lsulfonyl-2-methyl- 
]sulfonylthiophene* 

i 

Initial mercaptothiophene and 
method for its production 

II, action of  2 equiv. 
of  Na/NH 3 on Ia 

,, on IX 
II,  action of  C4H9Li and S 
on ethyl 3-thienylsulfide [ 1 ] 

I 
VII 12 -Et hylsulfonyl-3-methyl- 

i sulfonylthiophene* i 

\.: S-Ethyl-3-ethylsulfonyl-2- IIl ,  action of  2 equiv, of  
methylsulfonylthiophene Na/NH 3 on lb 

IIl, action of  C4H9Li and S on 
; ] 2-ethyl-4-et hylt hiot hiophene 

i 

VI I 1 5-Ethyl-2-ethylsulfonyl- [ X, obtained by method  [ 11 
,3-methylsulfonylthiophene i 

i 

VI 2-Benzylsulfonyl-5- ! IlI, action of  2 equiv, of  
ethyl-3-ethylsulfonyl- i Na/NH 3 on Ib 
thiophene i II1, action of C4H9Li and S on 

2-et hy l-4-ethylt blot hiophene 

1X 3-Benzylsulfonyl-5- IX, obtained by method [1] 
. ethyl-2-ethylsulfonyl- ~j 

thiophene 

Alkyl 
ha l ide  

CH3 I 

CHaI  

C~H~CH~CI 

Mp, OC Empirical 
(solvent) formula 

113.5--114.5 C7HI004Ss 
(50% ethanol) 

113--114 . . . .  
112.5--114 ,, 

127--129 ,, 

92- -93  C~H~404Ss 
(50% ethanol 

nonane) ,, ,, 
9,5--96 

80- -8~  

IO2--103 C~sH~O~S~ 
(50% ethanol ; 

heptane) ,, ,, 
103--104 

l 

104--105 ] 
(50% ethanol) ! 

I 

33,03 

33.20 
32.74 

33.17 

38.28 

38 50 

38.73 

50.34 

50.57 

,50.03 

Found,  % 

.Is 
Calculated, % 

4,07 37.89 

3.98 37.68 
3,92 37,90 

4.09 37.79 

4.90 33.91 38.28 5.00 

5.16 33.88 38.28 5.00 

5.10 33.52 38,28 5.00 

i 
4.97 26.82 50.23 5.06 

I 

5Ol i204  1 50.251 
5.10 126.72 ! 50.25~ 5.06 

, ! 

r 

C i H S 
I 

33.05i 3.96 37.82 
1 

33.051 3.96 37.82 
33.051 3.96 37.82 

33.05 3.96 37.82 

3406 

34,06 

34.06 

26.83 

26.83 

26.83 

*Obtained by the oxidation of 2-ethylthio-3-methylthiothiophene with 30% H 2 0  2 in glacial aeetic acid [ 1 ]. 

T a b l e  2 

C h e m i c a l  S h i f t s  ( p p m )  a n d  S p i n - S p i n  C o u p l i n g  C o n s t a n t s  (Hz) in  A l k y l m e r e a p t o t h i o p h e n e t h i o l s  a n d  2, 3 - B i s  

Com- 
pound Name 

( e t h y l t h i o )  t h i o p h e n e  

[ 

T 
3-Et hylt hie-2 -mer captot hiophene I - -  ] 6.&5 i 7.04 5.7 II 

X 

Ili 

Ia 

5-Ethyl-2-ethylthio-3- ~ 6.48 
mercaptothiophene i 

5-Ethyl-3-ethylthio-2- : 6.53 
mercaptothiophene [ 

2,3-Bis(ethylthio)thiophene i __ 6.92 7.22 '  5.0 

i 
3.92 --  

= ? l  ~ 

L -I ! 2 7 3 - - - -  - -  - -  i - -  1 , 2 0  - -  - -  0 . 2  

I 

- - 4 . 1 i  - -  1 . 0 5  i - -  
i 

a.78 1.05i - 

[ 
- -  1 2.65 - -  

i 

i 

2.73 ! - -  - -  

2.67,  1.22 

I 

2 . 6 5  1 , 2 3  
! 

i L 
- - i  . -  1 ,21  

i 
- -  i 1 . 2 1  

i 

0.2 

-- --  12.77 --  --  2.83 1.19 i . . . .  

m 

1,I9 

T a b l e  3 

A l k y l t h i o t h i o p h  e n e t h i o l  s 

Corn- Name Method of  preparation Bp, ~ (mm) 
pound i f 

H 3-Ethylthio-2- iAction of 2 equiv, of  Na/NH a on ~ 90--91 (3) 
i mercaptothiophene iAction of 2 equiv, of  Na/NH 3 on I 96 -  97 (4) 
I !By method [1] .  86--91 (3) i 

I11 5-Ethyl-3-ethylthio-2- ',Action of 2 equiv, of  Na/NH3on Ib 112--113 (3) 
i mercaptothiophene iAetion of C4H9Li and S on 2-ethyl- 1 2 - -113  (3) 

14-ethylthiothi~ I i 

Found, % i Calculated, % Yield, 

n.o "~ : Empirical i C i H ! S ! C ; H [ ! (a~Oer 
I formula [ " I ~ I S redistil- 

I i [ L ~ [ lation) 
[ 1 

1.6365 , c6tqssa ~ 41.00 4.55 54.79 40.87 '  4.57 54.56 77 
1.6443 C6I-I~$3 40,08 4.75 55.52 4 0 . 8 7  4,57 7;4,56 65 
1.6370 C~HsS3 40.66 4.60 54.35 40.87! 4,57 54.56 - -  

1,6010 CsHj2S3 47.29 5,86 ~ 46.57 ~791 5.92 47.07 75 
1.6010 C,~I-I~2Sa 47.41 5.97 47.18 47.01 5.9:] 47.07 65.5 

*2,4-Dinitrophenyl 3-ethylthio-2-thienyl sulfide, mp  92--93 ~ C (from ethanol). Found, %: C 42.09; H 2.94; S 28.10. Calculated for CI~HIoN2P4, %: C 41.83; 
H 3.17; S 27.86. A mixture  with the material described previously [ 1 ] gave no depression. 
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proved to be identical in melting point with 3-ethyl-  
sulfonyl-2-methylsulfonylthiophene (IV) and differed 
from the i somer ic  bis-sulfone VII. In just the same 
way, the product of the cleavage of Ib gave bis-sulfone 
identical with the bis-sulfones V and VI respect ively.  

SH 

�9 ,~,)...=. ,o H 2 ~ 

I SH 

/i 
! /i ~ ~ 

\ r  'I k j  

Fig. 3. NMR spectra :  a) 5-e thyl-3-ethyl thio-2-  
mercaptothiophene (III); b) 5-ethyl-2-ethyl thio-  

3-mereaptothiophene (X). 

A mixture of the bis-sulfone VI with the isomeric 3- 
benzyls ulfonyl- 5-ethyl-2- ethylsulfonylthiophene IX 
(see Table i) gave a depression of the melting point. 

sulfides, both Ia and Ib, is directed predominantly to the 
alkyltbAo group inthe (~-position of the thiophene ring. 

The s t ructure  of the cleavage products as a - m e r -  
capto derivatives of thiophene was also confirmed by 
the resul ts  of studies of the PMR spectra  of the m e r -  
captosulfides obtained and corresponding synthetic 
samples of 3-ethylmercapto-2-mercaptothiophene (II) 
[1], 5-ethyl-3-ethyl thio-2-mereaptothiophene (III), and 
5-ethyl-2-ethylmercapto-3-mercaptothiophene (X) [1]. 

The spectra  were recorded in CC14 solutions (con- 
centrations 7-26 mole-%) at a frequency of 60 MHz 
(RS-60 spect rometer  [5]). The chemical shifts were 
measured relative to an internal s tandard--hexamethyl-  
disiloxane--by means of calibration using the side-band 
method (accuracy of the measurements-T 0.02 ppm). 
It must be mentioned that the determination of the 
s t ructure  of di- and tr i-substi tuted thiophenes by the 
NMR method is a comparatively complex analytical 
problem. Even the extremely fundamental investiga- 
tions of substituted thiophenes car r ied  out by Grono- 
witz 's  group [6] have left considerable uncertainties in 
the approach to the s tructural  analysis of thiophene 
derivatives.  

The study of the chemical shifts of the protons of 
the SH groups in compounds III and X in solutions of 
different concentrations showed that the chemical shift 
does not substantially depend on the concentration and 
is charac ter i s t ic  for the position of the SH group (for 

~ ..SC,:H~ 

T ~  SC'2Ha 2Na/NH 3 

Stl 

II 

I 
I) CH3[ 
2)H202 
.~SO~C2H5 

SO2CH 3 
IV 

~ O~CHa 

O.~C2H- 

VI I  

~ . ~  H202 
SCH~ 

SC2H ~ 

."SCH3 

~ SsC2H~ 

C4H9 
XI 

F~ SC~H5 

SC~H~ 

la 

. ~ - - - ~  SC2H5 

H_Co ~ "-.S / ~SC2H~ 

16 

H 5 % ~ \ S  / : 

I 
BuLi, 
S,H + 

III 

I I) Rltal 

"5%~", , s -~-so .~cHa . c " " s "  "S%CH~C6Hs 

V VI 

t 

t' 

V I I I  IX 

. ~ S H  

R= CH3' C6H~CH2 H5C2 $C2H5 
H a I = C I , I  X 

It may, therefore, be concluded that the action of 
two equivalents of sodium in liquid ammonia on bis- 

example, 6 - 4.14 ppm in position 3 and -~3.78-3.92 
ppm in position 2). 
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T h e  s tudy  of the  s p i n - s p i n  c o u p l i n g  c o n s t a n t s  c a n  

a l s o  be  u s e f u l  to e s t a b l i s h  the  s t r u c t u r e  of i s o m e r i c  

t h i o p h e n e  d e r i v a t i v e s .  F o r  e x a m p l e ,  we  d e t e c t e d  

c o u p l i n g  b e t w e e n  the  p r o t o n s  of the  2 - C H  z g r o u p  and 

3-H wi th  J = 1.05 H z .  By u s i n g  an e s t i m a t e  b a s e d  on 

the  r e l a t i v e  i n t e n s i t i e s  of the  s i g n a l s  ( p r o p o s e d  by N.  
M.  S e r g e e v  [7]) i t  i s  p o s s i b l e  to s u g g e s t  the p r e s e n c e  

of the  i n t e r a c t i o n  J S H - 4 H  ~- 0.2 Hz (in c o m p o u n d  II) 
and J S H - 2 C H z  -~ 0.2 Hz (in c o m p o u n d  III)  ( T a b l e  2, 
F i g s .  1 and 2). Of c o u r s e ,  a f ina l  a s s i g n m e n t  of the  
l i n e s  and an a c c u r a t e  d e t e r m i n a t i o n  of the  v a I u e s  and 
s i g n s  of the  s p i n - s p i n  c o u p l i n g  c o n s t a n t s  r e q u i r e s  the  
u s e  of doub le  r e s o n a n c e .  W e  m a y  m e n t i o n  an i n t e r e s t i n g  

f e a t u r e  of t h e  NlVIR s p e c t r a  of  c o m p o u n d s  X and III.  It  
c o n s i s t s  in a r e m a r k a b l e  c o i n c i d e n c e  of the  c h e m i c a l  
s h i f t s  of the  m e t h y l  and m e t h y l e n e  g r o u p s ,  r e s p e c -  

t ive ly ,  fo r  2-C2H 5 and 5-  (o r  4 - ) S C 2 H  ~. T h e  d i f f e r -  
e n c e  in the  c h e m i c a l  s h i f t s  b e t w e e n  SCH 2 and CHz 

in X i s  (~ = 60 MHz) about  2 Hz and in III  abou t  3 Hz 

(whi l e  fo r  the  CH3 g r o u p  i t  is  0.5 and 1.2 Hz,  r e s p e e -  

t i ve ly ) ;  the  n a r r o w e r  l i n e  of the  SCHz g r o u p  is  l o c a t e d  

in the  s t r o n g e r  f i e l d  in X and the  w e a k e r  f i e l d  in III 
( F i g .  3). A n o t h e r  f e a t u r e  of t h e s e  s p e c t r a  i s  the  s m a l l  
v a l u e  of the  c h e m i e a I  sh i f t  b e t w e e n  CHz and CH3 (of 
the  o r d e r  of 9 0 - 9 2  Hz) ,  w h i c h  l e a d s  to a c o n s i d e r a b l e  

m a g n i t u d e  of the  s e c o n d - o r d e r  s p l i t t i n g  in the  s p e c t r a  

of C t t z - C H  3 [81 ( J ~ H z - C H 3 ) / t P S C H z - C H  ~) 3) 0.55 Hz,  
w h i c h  can  be  s e e n  f r o m  the  s p e c t r a  ( F i g .  �9 

A c o m p a r i s o n  of the  s p e c t r a  of the  p r o d u c t  of the  
c l e a v a g e  of 5 - e t h y l - 2 , 3 - b i s ( e t h y l t h i o ) t h i o p h e n e  wi th  
the  s p e c t r a  of c m n p o u n d s  III and X s h o w e d  tha t  in the 

m a g n i t u d e  of the  c h e m i c a l  sh i f t s  and the  n a t u r e  of the  
s p e c t r u m  ( F i g .  2, a, b) the  c l e a v a g e  p r o d u c t  i s  i d e n -  

t i c a l  w i th  5 - e t h y l - 3 - e t h y l t h i o - 2 - m e r c a p t o t h i o p h e n e  
(III).  T h e  s p e c t r a  of 3 - e t h y l t h i o - 2 - m e r c a p t o t h i o p h e n e  

(II) and the  th io l  o b t a i n e d  by the  c l e a v a g e  of 2 , 3 - b i s -  
( e t h y l t h i o ) t h i o p h e n e  a l s o  p r o v e d  to be  i d e n t i c a l  ( F i g s .  
1, a, b). 

In the s p e c t r u m  of 2 , 3 - b i s ( e t h y l t h i o ) t h i o p h e n e  (Ia), 
i t  is  i n t e r e s t i n g  to n o t e  the p r e s e n c e  of a c h e m i c a l  
sh i f t  of 0.06 p p m  b e t w e e n  the p r o t o n s  of the SCH z 
g r o u p s  ( F i g .  4) wh ich  a p p a r e n t l y  s h o w s  a d i f f e r e n c e  
in the  e l e e t r o n e g a t i v i t y  of the  s u l f u r  a t o m s  in p o s i t i o n s  

2 and 3 of the t h i o p h e n e  r i n g .  

T h e  d e l o c a l i z a t i o n  e f f e c t  ( s e e  above)  a p p a r e n t l y  
p l a y s  a d e c i s i v e  p a r t  in d e t e r m i n i n g  the  d i r e c t i o n  of 
the  c l e a v a g e  of the b i s - s u l f i d e s  of the t h i o p h e n e  s e r i e s  
wi th  d i f f e r e n t  a l k y i t h i o  s u b s t i t u e n t s ,  f o r  e x a m p l e  2 -  

b u t y I t h i o - 3 - e t h y l t h i o - t h i o p h e n e  (XI).  I f  i t  is  a s s u m e d  
that  the  e a s e  of c l e a v a g e  of p r i m a r y  a l k y i  g r o u p s  in 
the f o r m  of c a r b a n i o n s  f a l l s  in the  s e q u e n c e  CH3 > 

> C2H5 > C4H9 [3], then in the  c a s e  of the  s u l f i d e  XI 
the c l e a v a g e  of the  e thy l  g r o u p  cou ld  t ake  p l a c e  p r e -  
d o m i n a n t l y  wi th  the  f o r m a t i o n  of 2 - b u t y l t h i o - 3 - m e r -  
e a p t o t h i o p h e n e .  H o w e v e r ,  in th is  e a s e  the s o l e  r e a e -  
t ion p r o d u c t  i s o l a t e d  was  3 - e t h y l t h i o - 2 - m e r c a p t o -  

t h iophene  (II), the  NMR s p e c t r u m  of w h i c h  p r o v e d  to 
be  i d e n t i c a l  wi th  that  of an  a u t h e n t i c  s a m p l e  of 3 -  
e t h y l t h i o - 2 - m e r c a p t o t h i o p h e n e  and the  p r o d u c t  of the  
c l e a v a g e  of Ia  ( F i g .  1, a, c) .  T h e  b i s - s u l f o n e  o b t a i n e d  
f r o m  i t  by the s u c c e s s i v e  a c t i o n  of m e t h y l  i o d i d e  and 
H202 did not differ in melting point from a sample of 
3- ethyls ulfonyl- 2- methyls ulfonylthiophene (IV). 

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

Action of 2 g-atoms of sodium in liquid ammonia on the bis(al- 
kylthto)thiophenes Ia, r0, and XI. In the manner described previously 
[1], 0.025 mole of a bis-sulfide was treated with %08 g-atom of so- 
dium. After the addition of the last portion of sodium (no blue color 
appeared), the ammonia was evaporated off, the residuewa~ treated 
with benzene and water, and the corresponding thiophenethiols were 
extracted from the aqueous layer in the usual way. The yields, con- 
stants, and analyses of the compounds obtained are given in Table 3. 

H-C. 

~ 6 0  Hz (1  p p m ) - . ~  ~ H 28~ 2 z~ p p m  

F i g .  4. P M R  s p e c t r u m  of 2, 3 - b i s ( e t h y l t h i o ) t h i o p h e n e  

Ia. 

2-Ethyl-4-ethylthiothiophene, This was obtained with a yield of 

68%by a published method [9] from 23 g of 4-bromo-2-ethylthio- 

phene [I0], an ethereal solution of 8.7 g of butyllithium, and 16.5 g 
of diethyl disulfide. Bp 182~ ~ C (26 mm); dr ~ 1.0847, n~ 1.5590. 

Found, o7o: 55.66; H 7.02; S 36.90; MR D 51.29. Calculated for %HI~S2, 
%: C 55.76; H 7.02; S 37.22; MR D 52.02. 

5-Ethyl-3-methylthio-2-mercaptothiophene (III). This was ob- 
tained from i0 g of 2-ethyl-4-ethylthiothiophene, an ethereal solu- 

tion of 4.1 g of butyllithium, and 2.1 g of sulfur as described previously 

[I] for 3-ethylthio-2-mercaptothiophene. The yield, analytical data, 
and constants are given in Table 3. 

The bis(alkylsulfonyl)thiophenes IV-VI, VIII, IX. To a solution of 
0.005 mole of an alkylthiothiophenethiol in i0 ml of methanol con- 

taining 0.005 mole of KOH was added 0.006 mole of an alkyl halide. 
The mixture was boiled for 4 hr, the methanol was distilled off, the 
residue was diluted with water and extracted with ether, the exn~act 
was washed with 10% NaOH solution and with water and was dried with 
CaC12, the ether was driven off, and the sulfide was distilled in vac- 
uum and oxidized with 30% H20 z in glacial acetic acid as described previ- 
ously [1]. The bis- sulfones were isolated in the form of crystal!ine or oily 
products which were recrystaIlized from suitable solvents (Table 1). 

2-Ethylthlo-a-methylthiothiophene. This was obtained with a 
yield of 60% by the previously-described method [1] from 6.8 g of 
3-methylthiothiophene, an ethereal solution of 3.3 g of butyllithium, 
1.7 g of sulfur, and 9 g of ethyl iodide, bp 112~ ~ C (a ram); d~ ~ 
1.2028; M~ 1.6209, Found, %: C 43.86; H 5.08; S 50.14; MR D 55.66. 
Calculated for C7H10S3, %: C 44.16; H 5.30; S 50.54; Mit D 56.602. 

2-Butylthio-3-ethylthiothiophene (XI). To an 18.5-g solution of 
3-ethylthio-2-thiothiothiophene was added 14.4 g butyl bromide in 
60 ml of a 10% KOH solution in methanol. The mixture was boiled for 
6 hr and was treated as described earlier [1], for 4, 5-bis(ethylthio)-2- 
ethylthiophene. Yield: 14.1 g (58%) 3-ethylthio-2-butylthiothiophene, 
bp 136~ ~ C (3 ram); d~ ~ 1.1024, n~ 1.5806. Found, %: C 52.01; 
H 6.92; S 40.72. Calculated for C10HlsS3, %: C 51.67; H 6.94; S 
41.39; MR D 70.456. 

2-Butylsulfonyl-$-ethylsulfonylthiophene, mp 65.5~ ~ C (from 
50~ ethanol). Found, %: C 40.88; H 5.68; S 32.59. Calculated for 
C 1 0 H 1 6 0 4 8 3 ,  ~ C 40.52; H 5.44; S 32.45. 
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