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INTERVENTION OF SULFINYL SULFONE 

IN THE OXIDATION PATHWAY OF THIOSULFONIC S-ESTER TO a-DISULFONE 
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Sut6inyZ sutione was canjitmed as a stable .intermediate in diseat NMR study 

on the oxidation ob thiosultonic, S-estei with MCPBA in CDCl3, by compavring the 

ehemieal shibts with those ob the authentic isampte prepated by condensation 

method.

Many studies have been carried out on the oxidation of organosulfur compounds 

bearing S-S linkage and the following oxidation pathway (Scheme) has been 

suggested.1) However, both compounds 3 and 5 (parentheses) have neither been 

detected nor isolated, but have long been suggested to be formed during the 

oxidation of 2 and 4.
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We have shown recently that thiosulfinic S-ester (2) can be oxidized directly 

to thiosulfonic S-ester(path b) with nucleophilic oxidant such as NaIO4,2) 

whereas oxidation of 2 to 4 is considered to proceed via path c when the oxidant 

is an electrophilic one such as peroxy acid or H2O2,3) although a-disulfoxide(3) 

is believed to be too unstable to be observed.3b) However, the path d has not 

been well-elucidated yet in this oxidation scheme. 

We now wish to report that in the oxidation of thiosulfonic S-ester (thiol-

sulfonate) formation of sulfinyl sulfone (5) can be observed as a first mono-

oxidation product in the NMR spectrum during the oxidation with MCPBA.
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Although some symmetrical sulfinyl sulfones have been prepared by treating sulfinyl 

chlorides with alkali sulfinates, no sulfinyl sulfone has been obtained in the 

direct oxidation of 4. 

When S-methyl methanethiosulfonate (McSS(O)2Me, 4a) (0.5mmole) was treated 

with an equimolar amount of MCPBA in CDCl3 (400-500ƒÊl) at 27•Ž, two new methyl 

signals appeared at both 2.94 and 3.27ppm at the initial stage of oxidation in 

the NMR spectra, besides both methyl peaks of 4a at 2.59 and 3.30ppm, respectively. 

These two peaks were then identified as those of the corresponding sulfinyl sulfone 

(A) by comparison of these chemical shifts with those of authentic sample which 

was prepared independently by the reaction of methanesulfinyl chloride and sodium

methanesulfinate in dry ether, as shown in above equation.4a,5a) The sulfinyl 

sulfone (A) showed the chemical shifts of two methyl groups at 2.94 and 3.30ppm, 

respectively, which corresponds exactly to those of the new product in the 

oxidation of 4a. Results are illustrated in Fig. I and II.5b) Since further 

continuous oxidation led to obscure NMR spectra due to the large amount of 

precipitated m-chlorobenzoic acid (MCBA) formed in the reaction, the reaction 

mixture was filtered. However, the filtrate showed a slightly complicated NMR 

spectrum as shown in Fig. II,7) revealing that the intermediate A decomposed (very 

likely with moisture). In fact, keeping the reaction mixture in the tube at r.t. 

for long time caused eventually the same complicated NMR spectrum, in keeping with 

the observation that there was no NMR signals of the sulfinyl sulfone besides 

methanesulfonic acid9) in the oxidation of 4a with 30% H2O2 in CD3COOD at 27•Ž. 

Therefore, the sulfinyl sulfone, formed in the oxidation, must be unstable in the 

acidic media and decomposes readily under the hydrolytic condition. 

Similar results were also observed in the oxidations of both PhS(O)2SMe (4b) 

and PhSS(O)2Me (4c)10) One finds at the initial stage the signal at 2.93ppm 

which increases to 70% and then gradually decreased as the oxidation of 4b with 

MCPBA in CDCl3 proceeds at 27•Ž. This peak at 2.93ppm was then assigned to be 

that of the methyl group of PhS(O)2S(O)Me (B), since it is in the region from 

2.90( PhSS(O)Me ) to 3.15ppm (4c).5b) This intermediate, B is somewhat more 

unstable than the sulfinyl sulfone A which can be prepared by condensation of
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Fig. I: Reaction mixture at t=15min. 

Fig. I•Œ: Six times expansion of Fig. I.

Fig. II: Filtrate of the reaction mixture at t=30min.

sulfinyl chloride and sodium sulfinate. 

The NMR spectra taken during the oxidations of 4b and 4c with MCPBA give 

considerably complicated charts having ten or more signals, however, the NMR 

spectra during the oxidations of 4b and 4c with 30% H2O2 in CD3COOD showed rather 

simple patterns at any intervals and the signals corresponding to those of the 

sulfinyl sulfones (B and C) did not appear on the charts, due to the facile 

hydrolyses of B and C in hydrolytic media. 

Thus, the formation of sulfinyl sulfone as a stable intermediate in the 

oxidation of thiolsulfonate was confirmed by NMR. The oxidation, therefore, was 

found to be the reaction initiated by the electrophilic attack of the peroxy acid 

on the sulfenyl sulfur atom of thiolsulfonate.
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