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Sulfines' have been subjected to dye-sensitized photo-oxygenation 

with the aim to investigate the acceptance of singlet oxygen by the >CXT=O system 

Photolysis with 520 nm light of oxygen enriched chloroform 

solutions of thiofluorenone-S-oxide 
3 

(I) with methylene blue as sensitizer gave a 

high yield on fluorenone. Similarly, p,p*~~~o~diphenyl-sulfinej (II), the 

sulfone sulfine3 III, cis- and trans-phenyl-chlorosulfine' Uv, w and phenyl- 

phenylthio-sulfine' (VI) were smoothly converted into the corresponding carbonyl 

compound (Table I). Oxygen, light, and sensitizer were all three essential for the 

reaction to occur. Evidently, the conversion of the CSO system into the carbonyl 

group takes place by reaction with singlet oxygen. 

Although definitive data are lacking concerning the singlet 

oxygen oxidation mechanism6, we propose that singlet oxygen gives a 1.2-cyclo- 

addition 7 reaction at the CS-bond followed by fragmentation to >c=O and SO*: 

Indeed, as expected SO2 could be detected' in all cases. 



Being a good method for the conversion of the CSO function into 

the carbonyl group, photo-oxygenation of an aryl arylsulfonyl- (or alkylsulfonyl-) 

sulfine would provide a possible route to the unknown a-oxosulfones. However, 

sulfines of this type, e.g. VIII5 and Ix9 remained unchanged during photo- 

oxygenation. Also trans-phenyl-phenylsulfinyl-sulfine' (X) resisted the reaction 

with singlet oxygen. 

Reactions of singlet oxygen with olefins are known to be 

sensitive6 to steric and electronic factors, therefore we assums that the inertness 

of VIII-X to photo-oxygenation is due to steric and electron withdrawing effects of 

the SO2 and so group. 

Steric effects probably play the most important role during the 

photo-oxygenation of mesityl-phenylthio-sulfine' (VII) since this sulfine reacts" 

much slower than phenyl-phenylthio-sulfine (VI) (see Table I). 

Sulfine XI, which recently has been prepared 11 by photo- 

oxygenation of 2,5-dimethylthiophene, appeared to be inert (fortuitously) to 

singlet oxygen. 12 

Our results show that the synthetic value of the preparation of 

sulfines by photo-oxygenation of sulfur compounds is rather limited. 

Desulfurization of sulfines to carbonyl compounds is also possible 

by direct photolysis of sulfines with Pyrex filtered UV light.13 

(>C=S==O + >c=o + S) The sulfines I-VII indeed show this reaction. However, 

direct photodesulfurization 

parallels the reluctance of 

1. 

2. 

3. 

4. 

5. 

of VIII, IX, X, and XI" aid not succeed. This failure 

these sulfines to photo-oxidation. 
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