
This article was downloaded by: [UOV University of Oviedo]
On: 23 October 2014, At: 10:46
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Hypervalent Iodine in Synthesis
XXIV: A Facile Method for the
Preparation of Arylsulfinic
Esters: Oxidation of Disulfides
or Thiophenols by Phenyliodine
(III) bis(Trifluoroacetate) in the
Presence of Alcohols
Min Xia a & Zhen-Chu Chen a
a Department of Chemistry , Hangzhou University ,
Hangzhou, P. R. China
Published online: 22 Aug 2006.

To cite this article: Min Xia & Zhen-Chu Chen (1997) Hypervalent Iodine in Synthesis
XXIV: A Facile Method for the Preparation of Arylsulfinic Esters: Oxidation of Disulfides
or Thiophenols by Phenyliodine (III) bis(Trifluoroacetate) in the Presence of Alcohols,
Synthetic Communications: An International Journal for Rapid Communication of
Synthetic Organic Chemistry, 27:8, 1321-1326, DOI: 10.1080/00397919708006060

To link to this article:  http://dx.doi.org/10.1080/00397919708006060

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919708006060
http://dx.doi.org/10.1080/00397919708006060


representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

U
O

V
 U

ni
ve

rs
ity

 o
f 

O
vi

ed
o]

 a
t 1

0:
46

 2
3 

O
ct

ob
er

 2
01

4 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 27(8), 1321-1326 (1997) 

HYPERVALENT IODINE IN SYNTHESIS X X IV : 
A FACILE METHOD FOR THE PREPARATION OF 

ARYLSULFINIC ESTERS:OXIDATION OF DISULFIDES OR 
THIOPHENOLS BY PHENYLIODINE ( IU ) BIS(TRIFLUOR0- 

ACETATE) IN THE PRESENCE OF ALCOHOLS 

Min Xia and Zhen-Chu Chen" 

Department of Chemistry, Hangzhou University , 
Hangzhou ,P. R. China 

Abstract: Arylsulfinic esters were prepared by the oxidation of 
diary1 disulfides or thiophenols with phenyliodine ( III 1 bis (triflu- 
oroacetate) in the presence of alcohols. 

Following our finding that thiosulfonic esters could be gen- 
erated from disulfides by the oxidation with phenyliodine( III bis 
(trifluoroacetate) , PIB, in the presence of methylene chloride"', 
we assumed that thiosulfinic esters might be the intermediates of 
this reaction. Based on the fact that thiosulfinic S-esters can be 
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1322 XIA AND CHEN 

alcoholysis to sulfinic estersCz3 we considered it was possible t o  
prepare sulfinic esters directly from disulfides by the oxidation 

with phenyliodinec bis (trifluoroacetate) in the presence of al- 
cohols. (Method A )  

We examined the reaction of PIB with diaryl disulfides in al- 
cohols. We found that the oxidative reaction occurred readily in a 
single step to  give the desired sulfinic esters which have the 

0 
II 

characteristic I. R. spectral data of -S-O- group c41. 

(Scheme 1) 
T o  the stirred solution of the appropriate diaryl disulfides in 

alcohols was added slowly the solution of PIB in alcohols at room 
temperature. Then simple refluxing for required time gave af- 
ter workup and isolation, the corresponding sulfinic esters (3a- 
3 g I r  in good yieldsr as shown in Table 1. 

The  results show that this method is suitable for the prepa- 
ration of sulfinic esters of various kinds of alcohols and it is easy 

for methanol or ethanol to carry out the reaction whereas as for 

secondary and tertiary alcohols the reaction turned difficult with 
long reaction time. This may relate t o  the stereo hindrance effect 
of alcohols in the reaction. 

Based on the fact that disulfides are generally formed from 
the oxidation of thiophenols we investigated a one-pot procedure 
for the preparation of sulfinic esters from the reaction of thiophe- 
nols with PIB in the presence of alcohols (Method B )  (Scheme 
2). This resultsr  3h-3k, are shown in Table 1. 

A number of methods have been reported for the preparation 
of sulfinic esters i. e. ( a>  the alcoholysis of thiosulfinic S-esters 
with alcoholsC23r ( b )  the oxidative alcoholysis of disulfides with 
N-bromosuccinimide [jl or lead tetracetateC4] (c) the esterifica- 
tion of sulfinic acids with ( d  ) the alkylalion of 
sulfinic acids with o-alkylisoureasC6’ ( e l  the reaction of sulfinyl 
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HYPERVALENT IODINE IN SYNTHESIS. XXIV 1323 

0 
ROH It 

ArSSAr 4-3 PhI(OCOCFJ)2 -2 ArSOR 
reflux 

(3) 

(3) 

3a 

3b 

3c 

3d 

3e 

3f 

3g 

A r  R 

Me 

i-Pr 

t-Bu 

Me 

E t  

i-Pr 

t-Bu 

(Scheme 1 )  

chlorides with c h l ~ r o s u l f i t e s ~ ~ ~ ,  ( f  t he  treatment of N-(alkyl- 
sulfinyl) phthalimides with alcohols[81 etc. but these methods 
have certain disadvantages such as the  necessity of using toxic a- 
gentsc4’, or unstable  substance^^^*^^ t and difficultly accessible 
start ing  material^[^*^*^'. T h e  present method has the  advantages 
of simple procedure,  non-toxic agents , easily accessible s tar t ing 
materials ,better yields and mild conditions. 

Experimental Section : 

1. General procedure for the preparation of sulfinic esters 

Under  st irring , the  solution of 3 mmol phenyliodine( Ifl bis 
(trifluoroacetate) in 10 ml appropriate alcohols was added t o  t h e  

(3) with method A :  
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1324 XIA AND CHEN 

Table 1 :  Sulfinic esters 3 prepared 
- 
Entr] 
- 

3a 

- 

3b 

- 
R 
- 

Me 

- 

i-Pr 

1. R. 
(KBr.cn1-l) 

2 

- 

24 

3c t -Ru I 8  51 2960.1 140.940 

3d Me 

- 

Et 

- 

i-Pr 

- 
t-Bu 

3 

- 

7 

- 

24 

- 
48 

87 

- 

82 

2960, I I40,Y60 

2Y50,1140,1015 3e 

- 

3f 

- 

3s 

63  2950.1 145,920 

54 2950,1150,1010 

3h M e  3 91 

3i Et 5 83  

3. 66(s . lH)  

3. Y3(s,2H) 

7.20- 7. IO(m.5H) 
1.20(t .3H ) 

3. YO(q.2H) 

3. Y6Cs.2H) 

7. 10-7.33(ni,5H) 

Me 

- 

Er 

74 

- 

70 

- 

2960,l 120,990 

3000,1I30,1020 3 k  
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HYPERVALENT IODINE IN SYNTHESIS. XXIV 1325 

0 
ROH 11 
reflur 

ArSH +2 PhI(OCOCF3)2 - ArSOR 

Ar I 

(Scheme 2) 

solution of lmmol disulfides in 15 ml corresponding alcohols. Af- 
ter refluxing for required time and removed most of the alcohol 
under reduced pressure, the mixture was isolated by TLC with 
petroleum ether (b. p. 30-6O'C) and methylene chloride in the 
ratio of 2 t o  1 as the developer to  give the product. All of the 
products were identified with I. R. and &-NMR spectral date. 

2. Preparation of sulfinic ester (3) with method B :  
Under stirring ,the solution of 2mmol phenyliodine( Ill bis 

(trifluoroacetate) in lorn1 alcohols was added to the solution of 
lmmol thiophenols in 15 ml alcohols. Then refluxed for required 
time and gave the products as procedure 1. 
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