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Kecently, the substitution on S atom of aulfoxidea has been studied 

extensively by means of 18 0 tracer technique in our laboratories 1) and 

evidence supporting the fourmembered cyclic structure for the transition 

state or intermediate ha8 been demonstrated. 2) A similar four membered 

dipo1a.r interaction was assumed to explain an unusually slow Ei reaction 

of N-aulfonylaulfilimine in DMSO. 3) In an attempt to obtain further evidence 

to support the 1.2-dipolar interaction a mixture of a aulfilimine and DNlSO 

was heated with a hope to 'find a new exchanged reaction between aulfoxide 

oxygen and aulfilimine. 

However when methyl phenyl N-p-tolylaulfonylaulfilimine was heated with 

DtiSO at 18O'C for 5 hours, the exchange reaction was not found, but methyl 

phenyl disulfide was obtained unexpectedly in substantial yield. 
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18O'C 
Pb-k;CR3 + 2;S+o -----+Ph---S-S-CH3 

5 hours 

3 

The disulfide was identified by comparing it with the IR, IWEI spectra 

and GLC behaviour of thoee of the authen-tic compound which was prepared 

from the reaction of phenylsulfenylchloride with methyl mercaptan. 

Besides methyl phenyl disulfide (40 $), paraformaldehyde (33 g), 

p-tolylsulfoneamide (30 $1 and diphenyldisulfide (30 $1 were isolated. 

Since diphenyl disulfide was confirmed to be produced by dispnoportionation 

of methyl phenyl disulfide, the initial yield of methyl phenyl disulfide 

rrould be more than 70 $. Though a large number of reactions on DMSO have 

been known, this reaction is quite unique since it will be expected that 

DMSO can*be used as a new reagent to synthesize unsymmetrical disulfides. 

Actually, when benzyl phenyl N-p-tolylsulfonylsulfilimine was heated with 

DHSO at 180°C for 6 hours, methyl phenyl disulfide and quantitatively 

benzsldehyde were obtained. 

“7 - CHpl -\ -0 
18O'C 

+ ____, Ph-S-S-CH + PhCrl=O 
BTs Cd 

3 
6 hrs (51%) 

3 
(93%) 

Bowever diphenyl N-p-tolylsulfonylsulfilimine did not react under the 

reaction condition and the sulfilimine was recovered. 

This reaction, however is not confirmed to DIJISO alone for ethyl phenyl 

disulfide (51 $1 was obtained when methyl phenyl N-p-tolylsulfonylsulfilimine 

and diethyl sulfoxide was heated at 180°C for 2 hours, 

Reaction products and yields were listed in Table I. 



No.39 3417 

Table I Reaction of sulfilimine with sulfoxide 

Sulfilimine sulfoxide Condition Products and yield (%) 

disulfide aldehyde 

Ph VS+NTs 
a) 180' Ph-S-S-Cd3 (Cri20)n 

/ i 
Cd' 

6 hrs (40 $) (33 S) 
Cd 

3 3 Ph-S-S-Ph 

(30 7:) 

phLS+BT s 
b) 

Ph' CH' 
3 

180' 

13 hrs 

Cl 
Ph-S-+NTs 
PhCH< 

CH3LS -+o 
CH' 

3 

180' Ph-S-S-Cd3 PnCri=O 

6 hrs (51 S) (93 $) 
Ph-S-S-Ph 

(36 i) 
(CH20)n 

d) 
p-c1c6ri~s_t,~~s 

CH ' 
3 

lEO*C P-c1c61i4-ss-c~i3 (Cii20)n 

65 hrs 
(37 G) (35 $) 

(P-c1c6ti4s)* (54 .A) 

Ph,S +NJ! s Cd 
18O'C 

C,Ai( 2 5’s-+o 
Ptl-s-s-c*rl5 

2 hrs (51 :6) 
3 C2'i5/ Ph-S-i;-Ph 

(10%) 

PhCd 
2\S-+NTS 

PhCH< 

CK 
f%-+o 

Cki;' 

18O'C PhCd2-SS-Cd3 

3 hrs 
(37 7;) 

PhCd=O 

(99 Z) 

a) Ph-S-Cd3 (10 $) and TslW2 (30 L$) were obtained and recovered sulfilimine 

(20 P). 

b) sulfilimine was recovered quantitatively. 

c) 'TsNH2 (87 $) was obtained. 

d) P-ClC H -S-CH 
64 3 

(8 $) was obtained. 
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From these results, the possible mechanism for this reaction is considered 

as shown below. 

8 

phq/c*P \ A -\ ph\;,Fm, \ ,_y& 
lb 8 1s HA3 

I (R'CH2)2:-: 
HCR=O 
+ 

@,CH2R' 
Ph-S-S 

\ 
I 

Cfl2R' 

< 

CB 

1 (R'Cd2)2ZT 
0 

Ph-S-S-Ch2R' + R'C~I-OO--S=(CH~R')~ 
/ 
i-x 

1 
8 
NkIfs 

R'CH=~ + (R'cH~)~S 

(Ts : P-cH3c6i-14s02- , R t i-I, Ph, R' t H, CH3) 

The detailed and further studies of this reaction will be reported soon 

from these laboratories. 
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