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SYNTHETIC COMMUNICATIONS, 24( 16), 2229-2236 (1994) 

p-TOLUENESULFONIC ACID CATALYZED HYPERVALENT OXIDATION 

OF SULFIDES TO SULFOXIDES 

Rui-Yang Yang, Li-Xin Dai* 

Laboratory of Organometallic Chemistry, Shanghai 

Institue of Organic Chemistry, Chinese Academy of 

Sciences, Shanghai, 200032, China 

Sulfoxides can be obtained in excellent yields via 

iodosobenzene oxidation of sulfides in the presence of 

catalytic amount of p-toluenesufonic acid in 

acetonitrile under mild conditions. 

Sulfoxides are very important intermediates in’ organic 

synthesis .I They are generally synthesized via 

oxidation of sulfides, and many methods have been 

appeared in literatures. 2-8 However , all these 

exsisting methods either employ highly toxic materials 

or give further oxidation of sulfoxides to sufones or 
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YANG AND DAI 

even both, and therefore careful control of reaction 

temperature and the quantity of oxidants are necessary. 

Thus, new efficient methods for selective oxidation of 

sulfides to sufoxides have to be developed. 

During the last decade, hypervalent iodine compounds 

have been widely used as oxidants in organic synthesis 

due to their unique oxidizing abilities to organic 

substrates.9 It was found that Fe or Mn phorphyrin 

complexes7 could catalyze iodosobenzene to oxidize 

sulfides to sulf oxides. Recently, Kim8 reported that 

benzeneseleninic acid could also activate iodosobenzene 

to oxidize sulfides to sulfoxides selectively. The 

carboxylic acids with similar acidity to that of the 

benzene seleninic acid such as benzoic acid and acetic 

acid have also been used by Kim but none of them could 

catalyze this reaction. However, both the metal 

phorphyrin complexes and benzeneseleninic acid are 

precious and the latter is highly toxic. In 

continuation of our study on the application of 

hypervalent iodine compounds in organic synthesis,1° we 

reported here a practical method for the synthesis of 

sulfoxides via p-toluenesulfonic acid(PTS) catalyzed 

iodosobenzene oxidation of sulfides. 

In the presence of catalyzed amount of PTS, sulfides 

can be readily oxidized to sufoxides in acetonitrile at 
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SULFIDES TO SULFOXIDES 223 1 

room temperature in excellent yields(eq.1). The results 

are summarized in the Table. This reaction is 

applicable to various sulfides such as dialkylsufides 

( lg ) ,  alkylarylsulfides (la-f) and even diarylsulfide 

( lh ) .  The sulfide with a strong electron withdrawing 

group like NO2 (If ) can also react readily to give the 

corresponding sulfoxide in excellent yield. 

PTS (cat) 0 

eq. 1 
II 

R1SR2 + PhIO - RlSR2 
1 CH3CN, 25OC 2 

This PTS catalyzed reaction obviously undergoes in the 

following way (scheme) : First , PTS reacts with 

iodosobenzene to form 

toluenesulfonyloxyhydroxyiodobenzene 3, then 3 oxidizes 

sulfides to give sulfoxides, iodobenzene and PTS. l1 
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2232 YANG AND DAI 

Table. Compounds la-h Prepared 

Prod- Yielda mp(0C) IRb lH NMR(CDC13/TMS) 

2a 

2b 

2c 

26 

2 0  

2f 

2g 

2h 

uct ( % )  found reported t(cm-1) s I J (Hz) 
82 o i l  28-305 1480,1450,1420, 2.52(sI3H), 

1090,1030,960, 

750 , 695 
81 oil Oil5 2950,1480,1440, 

1410,1080,1040, 

1020,960,745, 
690 

96 121-123 122-12313 1490,1440,1410, 

1080,1030,995, 

910,890,740, 
690 

81 41-43 41-435 2900,1490,1440, 

1405,1295,1085, 
1030,1010,950, 
810 

80 45-47 44-4614 3050,1570,1480, 

1420,1390,1290, 

1090,1040,1005, 

955,820,740,680 
99 150-151 151-15215 1600,1580,1490, 

1420,1340,1080, 
1040,1000,960, 
860,740,720,680 

91 131-133 132-1345 1490,1450,1410, 

1290,1070,1120, 

915,885,775, 

700 
92 68-70 69-715 1070,1000,910, 

750,730,700 

1.03 (t, 3H, 
J=8) , 2.40- 
2.90 (m, 2H) , 
7.33 (m, 5H) 

3.03(sI2H) , 
7.33-7.60 

(m, 10H) 

2.30 (S, 3H) , 
2.47(sI3H) , 
6.97-7.50 

(m, 4H) 
2.53(sI3H) , 
7.36(sI4H) 

2.78(sI3H), 

7.69-8.56 

(m, 4H) 

3.90(sI4H) , 
7.31 (S, 10H) 

a.Isolated yield. b.KC1 discs for solids, neat for oil. 
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SULFIDES TO SULFOXIDES 2233 

Scheme 

In summary, an efficient method for the synthesis of 

sulfoxides is described via PTS catalyzed iodosobenzene 

oxidation of sulfides in acetonitrile. This reaction is 

noteworthy for its mild reaction conditions, high 

yield, no toxicity and lack of over-oxidation. 

All melting points were uncorrected. lH NMR were 

recorded on a Varian EM-60A (60 MHz) spectrometer using 

TMS as internal standard or external standard. IR were 

obtained on a Shimadzu 440 spectrometer. Iodosobenzene 

was prepared according to literature procedure. l2 

Sulfoxide 2; General Procedure: 

Iodosobenzene (220 mg, 1.0 mmol) was added to a 

solution of sulfide (1.0 mmol) and PTS (19 mg, 0.10 

mmol) in acetonitrile ( 3  mL). The mixture was stirred 

for about 1 h at r.t. The acetonitrile was evaporated 

and the crude product obtained was purified by 

prparative TLC or chromatography on silica gel 
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2234 YANG AND DAI 

(eluenet: PE/Et20, 1:4) to give 2 .  The products were 

identified by comparison of melting points with 

literature values and by IR and lH NMR (Table). 

We thank the Chinese Academy of Sciences and the 

National Natural Science Foundation for financial 

support. 
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