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Abstract : Efficient and selective photooxidation of organic sulphides to sulphoxides under 
I,4-dimethoxynaphthalene sensitization is described. 

Photooxidation of organic sulphides has received extensive study under a variety of reac- 

tion conditions, viz. i) autooxidation, 1-3 ii) electron transfer sensitization (eg. 9,10-dicyanoanthra- 

cene’ and Ti025) and iii) singlet oxygen oxidation.6*7 aganic sulphides exhibit weak absorption 

in the longer wavelength region in oxygenated solvents due to charge transfer interaction with 

molecular oxygen and under direct photostlmulatian they undergo autooxidation and convert 

essentially to sulphoxides. However, tert-butylsulphide does not undergo autooxidation though 

it exhibits intense absorption due to charge transfer interaction with molecular oxygen.’ Direct 

fR evidence obtained by Akasaka et ah3 _ In the charge transfer photooxidation of sulphides under 

cryogenic oxygen matrix confirms the involvement of a persulphoxide zwitterion as the reactive 

intermediate. Although a similar charge transfer mechanism is believed to be involved under 

cyanoaromatic and sem iconductor sensitizations, they produce both sulphoxide and sufphone 

in nearly equal proportion. As a part of our ongoing study on electron rich arene sensitized 

oxidative organic transformations, 8 we have recently observed 1 ,4-dimethoxynaphthalene9 (DMN) 

to sensitize efficient and selective photooxidation of sulphidcs l-6 to the corresponding sulphoxides 

through an electron transfer mechanism. This process (equation I) is represented with the results 

of &ch compound (irradiation hours, yield) : 

RfSR2 h v, DEAN 
4, CH3CN 

R’SOR 2 (1) 

I R‘=R*=Bu’(4h, 89%); 2 R) =R2=Ph (6h, 98%); 3 Rf :Ph, R2=Me (4h, 93%); 

4 R’=R*= PhCn,(4h, 90%); 5 R’ =Ph, R2 =CW2-CH=CH2 f4h, 92%); 6 R’ =R2 =Bu” (3h, 86%). 

In a rypicai proced~lre, tert-butyIsuiphide, I (I.5 g, 10.3 mmol) and DMN (0.94 g, 5 mmol) 

were taken in 250 mi of oxygenated acetonitrile and irradiated for 4 h using fluorescent lamps 

having maximal emission at 350 nm. Progress of the reaction was followed by gtc using SE-30 

column. After completion of the reaction, solvent was removed under reduced pressure and 

the sulphoxide (1.48 g, 89%) was separated from the reaction mixture by normal column chroma- 

tography, The isolated product was characterized by b( NMR, Mass and fR spectral data. 
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In control experiments, when sulphides J-6 10 were irradiated directly using identical fluore- 

scent lamps m oxygenated acetonitrilc, sulphidcs 3-6 showed less than 10 per cent converslon 

and srrlphidcs I and 2 tl~d not react nftcr 12 h of irradiation. But under DMN scnsitzation, 

sulphides J-6 converted to sufphoxides in good yields ( > 135%) in Jcss than 6 h. I’l~~yl~u~pl~idc, 

2 reacts very cff~ctcntiy tmdcr DMN sCt)sitiz;ltic*t), however, it is inert towards singlet oxyg~n.~” ’ 

Thus it appears that srnglel oxygen IS not involved (at least as major path) under the reactlon 

conditions. 

Photooxidation of sufphides under DMN sensitization is found to be efficient in polar solvents 

like acetonitrile and methanol but in nonpolar solvents like cycIohcxanc, no appreciable reactton 

is observed. As it could be understood from the photocyanation experiments of Pat et al.‘* 

that photoexcited methoxynaphthalenes readity from arenc radical cations in polar solvents 

by electron transfer to molecular oxygen, ive also believe that the oxidation of sulphides to 

sulphoxides under DMN sensitization is initiated by DMN radical cations generated under the 

reaction conditions : 

DMN ___!?L DMNX 02 
polar solvent - 

DMN+* + 0: 

DMN+’ + R2S - DMN + R2S+’ 

R2 z- 
+. l o-. [R2S+ - 0- 0- R2S - R2”= 0+-o-1 - 2R2S 0 

In conclusion, this work describes a mild and selective photochemical approach for oxidation 

of sulphides to sulphoxides and IS the first description of photooxidation of organic sulphldcs 

under electron rtch arene sensitization. Application of this method in the preparation of sul- 

phoxide intermediates of pharmaceutical compounds like 6-Aminopenicllfanic acid, meprazole, ’ 

Timoprazole and Sulmazole 1s under study. 
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