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The pyrolys is  of  divinyl sulfide at  530-550~ leads to the formation of thiophene (480/~ yield) [1]. We es -  
tablished that divinyl sulfoxide (DVSO) undergoes cycl izat ion at 350-450 ~ to give thiophene (Table 1). The high- 
es t  yield of thiophene (60~ was obtained at 400". Besides thiophene are  formed water ,  paraldehyde, hydrogen 
sulfide, and sulfur dioxide. The yield of  paraldehyde inc reases  at  350 ~ while above 450 ~ the DVSO undergoes 
profound heat decomposit ion to give a substantial  amount  of gaseous products.  

It is known that the pyrolys is  of eso-subst i tu ted  f i -s tyryl  alkyl sulfoxides at 550 ~ leads to the co r respond-  
ing benzothiophene derivat ives  [2], as it is assumed,  via the intermediate  formation of  f i-styrylsulfonic acid. 
The thermal  decomposit ion of te r t -buty l  alkyl sulfoxides [3, 4], vinyl fi-alkylthioethyl sulfoxides [5], and vinyl 
f i - t r iorganylsi lytalkylthio sulfoxides [6] also leads to sulfenic acids.  

The cha rac t e r  of  the thermal  decomposit ion of DVSO in the gas phase and the composit ion of the formed 
products  test ify to its initial convers ion to acetylene and vinylsutfonic acid. The the rmal  dissociat ion of the 
lat ter  at  the S - O  bond leads to the formation of the vinylthiyl radical ,  which, as was shown by us previously 
[7], is capable of being converted in the gas phase to thiophene: 

SOH ---> S" + "OH 
2=k 

s 
2"OH ) H20 + 0 

IaC_CH + ~ 
S--OH 

TABLE 1. Gas-Phase  Pyro lys i s  of Divinyl Sulfoxide (DVSO) 

T.,  ~ 

450 
420 
400 
380 
380 
350 

Reaction 
tim.e, 
1Tlln 

�9 i7,5 
64, 5 

t3,5 

4 

Weight, g 
Contact DVSO 
time, sec @conversion, - -  

97 100 
66 94,2 
69 87,5 
88 97,3 
68 96,3 
62 89,2 

Main pyrolysis products 
and their yield, % 

thiophene I paral- dehyde* 

34,6 
33,5 
60 
36,5 
42,8 
26,t 

starting pyro- 
DVSO Iyzate 

4,7 t,8 
2,4 t,2 
3,2 2,4 
4,5 2,5 
4,8 2,7 
2,14 i,3 

i,7 
3,2 
2,4 
2,2 
i,8 

19,5 

*PMR spect rum (6, ppm): 1.30 d (CH3), 4.95 q {CH). Found: C 54.54; 
H 9.66~ C6H1203. Calculated: C 54.54; H 9~ The spectrum was ob-  
tained on a Tesla 487-BS ins t rument  (80 MHz) using CDC13 as the sol-  
vent and HMDS as the internal standard.  
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Acetaldehyde is apparently formed by the hydration of acetylene and is rapidly t r imer ized  on the cold walls 
of the t rap:  

0 
0 Me-- \--Me 

// o ( t~ HC~_.CH -+- H20 ---+ MeG ~ V u 
\ I 

H Me 

At 450 ~ and higher the vinylsulfenic acid can decompose to give SO2: 

~ S O H  --+ H~C~CH2 + SO 
280 ~ SO s + S 
S + 08 ~ SO~ 

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

The DVSO was pyrolyzed by passing it through an empty quartz tube (560 • 30 mm), placed in an e lec-  
t r ic  furnace,  in a ni trogen s t ream.  The condensate was collected in t raps  cooled to - 5 0  ~ and analyzed by 
GLC (LKhM-SMD-2 chromatograph,  2 m ~ 3 mm column packed with 5% Silicone XE-60 deposited on Chezasorb  
AW-HMDS, c a r r i e r  gas = helium, and l inear p rogramming  of the column temperature) .  The DVSO pyrolys is  
conditions and yield of the main react ion products are  given in Table 1. The gaseous react ion products were 
analyzed on an LKhM-8MD-5 chromatograph  (25% triethylene glycol butyrate deposited on LNZ-600). 

C O N C L U S I O N S  

The main product of the gas-phase  pyrolys is  of divinyl sulfoxide at 400 ~ is thiophene (up to 6007~ yield). 
Para ldehyde,  H20 , H2S , and SO 2 a re  also formed here.  
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