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Photolytic Desulphusization of Dibenzoylstilbene Episulphide 
By ALBERT PADWA and DAVID CRUMRINE 

(Depavtnzewt of Chemistry, The Ohio State University, Columbus, Ohio, U.S.A .) 

PAST investigationsf have established that under 
appropriate reaction conditions olefins may be 
formed by the removal of sulphur from episulph- 
ides. Reagents which are known to be effective 
for this are the organolithium compounds,2 
Grignard  reagent^,^ and tervalent phosphorus 
 compound^.^^^ Certain episulphides have also 
been thermally degraded to an olefin and sulphur.6 
We describe here the photo-extrusion of sulphur 

were identified by infrared and ultraviolet spectro- 
scopy and by comparison of their properties with 
those of authentic samples. 

Interestingly, the photodesulphurization is 
markedly stereospecific. Consideration of the 
isomeric distribution of the olefin obtained in a 
number of photolyses and the irradiation time 
demonstrated a t  least 907; stereoselective removal 
of sulphur from (I) to givc (111) Increasing the 
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from dibenzoylstilbene episulphide (I) by ultra- 
violet light filtered through Pyrex glass.’ 

Irradiation of trans-dibenzoylstilbene episul- 
phide8 (I) with a Pyrex filter in benzene as solvent 
afforded a mixture of cis- and trans-dibenzoylstil- 
bene (I1 and 111) in high yield. The photolysis 
was followed by infrared spectroscopy and was 
essentially complete in 30-60 min. The products 

time of the irradiation gave a slightly higher 
proportion of the cis-olefin but resulted in a 
diminished overall yield of the olefinic material. 
The lower yields can be attributed to a competing 
side reaction which predominates at longer 
photolysis time. 

The loss of sulphur from the episulphide upon 
photolysis is most simply explained by assuming a 
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cleavage of the Ca-S bond of the three-membered 
ring followed by loss of atomic sulphur. The low- 
energy n-n* band is undoubtedly the significant 
absorption band, since light above 290mp, was 

of the above photoreaction is reminiscent of light- 
induced fission processes which result in the loss of 
electronegative substituents from a position a to 
the carbonyl gr~up.~--ll The overall scheme for 

I’ll 0 

‘ Ph 

Ph .o 

employed. The light absorbed by (I) possesses 
sufficient energy to effect a carbon-sulphur bond 
cleavage. The driving force for the fission of the 
episulphide ring can be attributed to the tendency 
of the excited n-* state t o  eliminate a-sub- 
stituents as odd-electron species. The first step 

the photolysis of trans-dibenzolystilbene episulphide 
is therefore as given in the diagram. 

At this time it is not possible to decide between a 
concerted one-step extrusion of sulphur from t h e  
excited state, or a two-step process in which the 
photo-extrusion is stereospecific. 
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