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A NOVEL ROUTE TO THIOKETENES BY FLASH VACUUM THERMOLYSIS OF SILYLATED KETENE DITHIOACETALS, 

SYNTHESIS OF PROPADIENETHIONE. 
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Laboratoire de Chimie des Composes Thioorganiques (UA CNRS no 4801 

Universite de Caen, 14032 Caen, France. 

Flash vacuwn thermolysis (fvt) of silylated ketene dithioacetals 2 leads to reactive thio- 
ketenes L. This method, added to a retrodienic reaction, allowed access to propadienethione 2. 

Thioketenes 1, when devoid of bulky substituents ’ , are very reactive species which have 

been observed only at low temperatures, and characterized by in situ trapping reactions *. Few 

methods are available for their synthesis *v 3 . The most usual are : thermolysis of their 

dimers (desaurins) 3, thermolysis or photolysis of 1,2,3-thiadiazoles 4* 5 , and, in the case 

of thioketene itself (1, R= H) thermolysis of dithioacetic acid 5. 

Some years ago, the gas phase thermolysis of silylated ketene monothioacetals wasinvesti- 

gated 6 as a potential way to thioketenes. However, as in the case of ketene acetals 7 , 

these reactions led to ketenes. We report herein that monosilylated ketene dithioacetals 2 

are efficient precursors of thiokrtenes. 

SMe 4; 
RzC=C( 

930 K 5: R =Me ) 
R2C=C=S 

SSiMes -MeSSiMes b : R2 =-(CH;,14- 

Ca,b 1 a, b -- 

Compounds 2 a, b * were choosen as representative examples and submitted to fvt experiments. -- 
The ir spectrum of their thermolysis products (fvt temperature : 930 Kg ) recorded under 

vacuum at 77 K, showed the presence of MeSSiMea lo , and 1 a or 1 b (v C=C=S, 1 a : 1794cm 
-1 11 

, -- - 
lb: 1783 cm-' 12) as the only detectable products 1s. In addition, trapping of 1 a with - - 
gaseous dimethylamine injected immediately at the oven exit gave N,N-dimethyl isopropylthio- 

carboxamide in 65 % yield. In the case of 1 b the same reaction conditions gave N,N-dimethyl - 
cyclopentylthiocarboxamide in 25 % yield. 

SSiMea 

4 As an extension of this work, we also 

g30 K , H,C+C=S thermolysed the ketene dithioacetal 2c - 
-anthracene 3 prepared as above 8 from the corres- 
-MeSSiMes 

ponding dithioester 1'4. 
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In this case, loss of MeSSiMes associated with a retrodienic reaction is gave anthracene in 

nearly quantitative yield and, as the only detectable volatile products, MeSSiMea and 

propadienethione 2. The latter was characterized by its low temperature (77 Kl ir spectrum 

[v C=C=C=S 2105 (sl and 2170 cm-' (ml, in good agreement with the values reported for 

propadienone 16 and propadieneselone 17 1 18 . Compounds 1 a, b and 3 are very reactive species -- - 
which rapidly polymerize above 120 K lg. 
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