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Despite the fundamental importance of Organic eulioxldes ae sulfur analogpee 

of ketones, rather little Is known of their photochemistry (1). li?radlatlon 

of neat dimethyl aulfoxide (DMSO) Is reported to yield CO, methane and etbane 

(2), whereas trlmethylaulfonlum methanesulfonate Is found If 

carried out In the presence of Iodine (3). Sulfinyl radicals 

rather stable Intermediates during certain C-S .bond cleavage 

yet not been detected or trapped (1). 

We Irradiated (Srlnivasan-Qrlffin-React or, Xexc = 2537 R> 

( E2537 = 0,l Emi cm" 1 arr well as in acetonltrlls (E 2537 = 

the irradiation is 

thought to be 

reaotlone have ae 

DMSO in water 

0,2 g-1 em-l) and 

observed the formation of methane, methanesulfonic acid, dimetbyl sulfide, 

dlmethyl eulfone, methyl methanethiolsulfonato-, and dlmethyl diaulflde. Table 1 

shows the results In 10 -6 mole units. 

Table 1: Irradiation of DNSO (2 $ in Water and f&onltrile. 
Products and Product Distribution in 10 Moles*). 

x ClQ, CH3S03H CH3SCH3 CH3S02CI$ ca3SC2SCB3 Ts"c% 

Water 190 110 90 60 10 30 

Acetonltrlle 170 65 110 20 traces 55 

*I Xexc = '2537 8, Irradiation of 4*10'2 moles DMSO/20 ml solvent for one (in 
acetonitrile) or two (in water) hre. after oxygen was re- 
moved by conventional freeze-pump-thaw procedures at 770X 
on a mercury-free vacuum ayet-. 

Assuming methane and methanesulfinlc acid to be the primary stable products 

of the photolysls of DMSO in water, and methane and rethanesulfenla acid to be 
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the primary stable products of DMSO photolysls in acetonltrlle (see subsequent 

paper, ref. 4) according to reactions 1) and 6) (see below), the products and 

material balances can be accounted for by the followlng reaction sequencea. 

With the exoeptlon o? reactions 1) and 6) the reactions are known tram the 

literature (5-10). The material balances below the reaction equations are 

given in 10B6 mole units. 

Photolyris of DHSO in Water: 

1) 

2) 

3) 

4) 

5) 

CIi3SOCH3 + Ii20 

190 

2 CH3SOCH3 

120 

CH3S02H + CH3SOCH3 > CH3S03H + CH3SCH3 

30 30 30 30 

5 CH3S02H P 3 CH3S03H + CH3SSCH3 + H20 

130 00 26 

3 CH3S02H Y CH3S03H + CH3S02SCH3 + H20 

30 10 10 

+ hv 
OH4 + CH3S02H 

+ hV 

190 190 

CH3S02CH3 l CH3SCH3 

60 60 

with reaction 4) being the overall reaction of the sequence 

4a) 3 CH3S02H 9 CH3S02SCH3 + CH3S03H + H20 

'Ib) 5 CH3S02SCH3 + 2 H20 __, 3 CH3SSCH3 + 4 CH3S03H 

and assuming that most of the methyl methanethlolsulfonate 1s hydrolyzed 

under the conditions employed. 

Photolysls of DMSO in Acetonltrlle: 

Since the material balance does not allow to decide whether the methane- 

sulfenlc acid Is more easily oxidized or decomposed according to reaction 9), 

two alternatives are given below with reactions 8a) - 1Oa) In case that C&,SOH 

Is more easily oxidized, and with reactions 8b) - lob) In case that methanesul- 

fenlc acid decomposes more easily. 
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6) CH3SOCH3 

170 

7) 2 CH3SOCH3 

40 

8s) CH3SOH + CH3SOCH3 

90 90 

9a) 5 CH3SOH 

80 

1Oa) 5 CH3S02H 

90 

or 

8b) CH3SOH + CH3SOCH3 

45 45 

9b) 5 CH3SOH 

125 

lob) CH3S02H + CH3SOCH3 

45 45 

a 
CH3CN 

+ hv 

l 

l 

CR4 + CH3SOH 

170 170 

CH3S02CH3 + CH3SCH3 

20 20 

CH3S02H + CH3SCH3 

90 90 

CH3SO3H l 2 CH3SSCH3 + 2 H20 

16 32 

3 CH3S03H l CH3SSCH3 l H20 

54 18 

CH3S02H + CH3SCH3 

45 45 

CH3S03H + 2 CH3SSCH3 + H20 

25 50 

CH3S03H + CH3SCH3 

45 

with reaction 9) being the overall reaction of the sequence 

9c) 2 CH3SOH b CH3SOSCH3 + H20 

45 

9d) 2 CH3SOSCH3 l CH3S02SCH3 + CH3SSCH3 

ge) 5 CH3S02SCH3 + 2 H20 __* 4 CH3S03H + 3 CH3SSCH3 

and again assuming that the methyl methanethlolsulfonate produced 

overall reactions 9) and 1Oa) (= reaction 4)) Is hydrolyzed under 

tion conditions. 

in the 

the reac- 

Preliminary quantum yield determinations of methane and dimethyl sulfone 

formation resulted In @(CH4) m 0.2 and @ (CH3S02CH3) Z 0.02 - 0.06, 

respectively, for both solvents. The slmllarlty (or even equality) of @(CH4) 

for both solvents seems to be noteworthy, since the primary photochemical 

processes involved In reactions 1) and 6) occur with all probability via dlf- 

ferent pathways (4). 
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Experiment al : Low conversion (0,5 - 1 per cent) Irradiations were performed 

in quartz vessels using a Srlnlvasan-Qrlffin Photochemical Reactor RPR 100 

equipped with 16 Hg-low pressure vycor lamps (2537 2). Product analysis was 

aohleved gas ohromatographlcally In the case of dlmethyl sulfide, dimethyl 

sulfone, dlmethyl disulflde, and methane; In the latter case methane was pumped 

off by a Toepler-pump at 77OK before analysis, Methyl methanethlolsulfonate was 

Identitled by IR-analysis after preparative thin layer chromatography on 

silica gel. Methanesulfonlc acid was determined by potentlometrlc titration 

against 0.01 g sodium hydroxide after ldentlflcatlon as p-toluldlnlum salt, 

When nater Is used as solvent, dlmethyl sulfide, dimethyl sulfone, dlmethyl 

dlwlflde, and methyl methanethlolsulfonate were extracted by carbon tetrachlor- 

lde before analysis. Uranyl oxalate actlnometry was performed for quantum 

yield determlnatlone. 
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