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Flash Thermolysis : a Synthesis of Very Reactive Thiocarbonyls. 
Thioacrolein and Thiobenzaldehyde 

By H. GWYNNE GILES, ROBERT A. MARTY, and PAUL de MAYO* 
(Defiartment of Chemistry, University of Western Ontario, London, Ontario N6A 3K7, Canada) 

Summary The flash thermolysis (ca. 900 K) of four allyl 
sulphides has been shown to generate the corresponding 
thiocarbonyl compounds ; thioacrolein and thiobenz- 
aldehyde have been characterised spectroscopically a t  
ca. 77 K. 

~ ~ ~~ 

ALTHOUGH a number of routes to thiocarbonyl compounds 
are available, they are generally only suitable for the prepar- 
ation of modestly reactive substances1 We now report a 
route that allows very reactive members of this series to be 
trapped for spectroscopic and, in principle, chemical studies. 

In an initial investigation of the suitability of the flash 
thermolytic degradation of allyl sulphides as a route to 
thiocarbonyl compounds by process (1), t allyl exo-2-bony1 
sulphidez (1) and allyl cyclohexyl sulphide: (2) were thermo- 
lysed under conditions indicated in the Table in an apparatus 
described elsewhere;2 contact times were ca. 1 ms. The 
products, thiocamphor and cyclohexanethione, are ~4 

The reaction appeared to proceed with high efficiency as 
shown by the propene yields, but low yields of the thiones 
were obtained probably because of their decompositions 
and the non-quantitative yields in the reactions employed 

in their estimation.K The products of possible elimination 
processes in (1) and (2), 2-bornene and cyclohexene, were 
not important . constituents of the thermolysates under 
these conditions (< 1 and 6%, respectively). In  addition, 
the high yields of propene, rather than hexa-l,Bdiene, 
indicated the absence of any major free-radical process.6 

Thermolysis Composition ( %) of isolated material 
temp. 
( t / K )  I Thio- Starting 

Compound f 5” Propene carbonyl material 
923 99 28 0 
888 54 318 17 
923 91 - None 

(1) 
(2) 
(3) 

recovered 
(4) 888 75 75b 14 

a Estimated as trimer.6ts b Estimated as polymer. This was 
converted, in up to 80 % yield, into cis-2.4,6-triphenyl-1,3,5- 
trithian.0 

The reaction has been applied to the synthesis of two 
highly reactive compounds that have not been character- 
ised previously, viz., thioacrolein and thiobenzaldehyde, 
which were prepared from diallyl sulphide (3) and allyl 
benzyl sulphide (4), respectively. Because both thio- 
aldehydes react far below ambient temperatures, the yields 
could not be measured directly. However, some indication 
of these may be gathered from the yields obtained of pro- 
pene and of thiobenzaldehyde polymer. 

t Related transformations of oxygen-containing compounds have been published, R. C. Cookson and S .  R. Wallis, J .  Chem. Soc. (B) ,  
1966, 1245. 

$ Satisfactory analytical and spectroscopic data were obtained for these compounds. 

5. Independent experiments have shown that thiocamphor is labile under these flash thermolysis conditions. For the flash thermo- 
lysis of camphor, see T. Sato, Tetrahedron, 1965, 21, 2947. 
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The low temperature (ca. 77 K) spectra of thioacrolein 
and thiobenzaldehyde were obtained by deposition on a 
sodium chloride plate in a cryostat.2 Thioacrolein showed 
maxima at  275 and 580 nm in the u.v.-visible spectrum, and 
thiobenzaldehyde had maxima a t  228, 320, and 575 nrn. 
These values are in good agreement with values calculated for 
these molecules.7 In  the low-temperature i.r. spectra, strong 
bands at 1590, 1420, 1178, 1064, and 959 cm-l were assign- 
ed to thioacrolein and those at  1597, 1366, 1290, 1218, 1174, 

1041, 1022, 746, 703, and 680 cm-f to thiobenzaldehyde. 
Monitoring of the i.r. spectra showed that thioacrolein 
reacts a t  a detectable rate a t  ca. 77 K while thiobenzalde- 
hyde is unreactive up to 110 K. 

This work was supported by the National Research 
Council of Canada. 

(Received, 25th February 1974; Corn. 234.) 

1 For a review, see D. Paquer, Intersat. J. Sulfur Chem., (B) ,  1972, 7 ,  269. 
2 R. Bloch, R. A. Marty, and P. de Mayo, Bull. SOC. chim. France, 1972, 2031. 

D. C .  Sen, J .  Indian Chem. SOC., 1935, 12, 647. 
4 D. C. Sen, J .  Indian Chem. SOC., 1936, 13, 268. 
6 J. Morgenstern and R. Mayer, J .  prukf. Chem., 1966, 34, 116. 

E. Hedaya and D. McNeil, J .  Amer. Chem. SOC., 1967, 89, 4213. 
7 J.  Fabian, 2. Phys. Chem., 1972, 250, 377. 
*E. Fromm, Bey., 1927, 60, 2090. 
S E. Campaigne, N. F. Chamberlain, and B. E. Edwards, J .  Org. Chem., 1962, 27, 135. 




