
This article was downloaded by: [University of South Florida]
On: 06 May 2013, At: 13:56
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

An Efficient Method for Production
and Storage of Unstable S-
Nitrosothiols Under Mild and
Heterogeneous Condition with
Sodium Nitrite and Oxalic Acid
Dihydrate
Mohammad Ali Zolfigol a , Davood Nematollahi a & Shadpour
E Mallakpour b
a Chemistry Department, College of Science, Bu-Ali Sina
University, Hamadan, 65174, Iran
b Organic Polymer Chemistry Research Laboratory, College of
Chemistry, Isfahan University of Technology, Isfahan, 84356,
IR, Iran
Published online: 17 Sep 2007.

To cite this article: Mohammad Ali Zolfigol , Davood Nematollahi & Shadpour E Mallakpour
(1999): An Efficient Method for Production and Storage of Unstable S-Nitrosothiols Under
Mild and Heterogeneous Condition with Sodium Nitrite and Oxalic Acid Dihydrate, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic Organic
Chemistry, 29:13, 2277-2280

To link to this article:  http://dx.doi.org/10.1080/00397919908086229

PLEASE SCROLL DOWN FOR ARTICLE

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919908086229


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

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.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently
verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever
caused arising directly or indirectly in connection with or arising out of the use of
this material.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
So

ut
h 

Fl
or

id
a]

 a
t 1

3:
56

 0
6 

M
ay

 2
01

3 

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


SYNTHETIC COMMUNICATIONS, 29( 13), 2277-2280 (1999) 

AN EFFICIENT METHOD FOR PRODUCTION AND 

STORAGE OF UNSTABLE S-NITROSOTHIOLS UNDER 

MILD AND HETEROGENEOUS CONDITION WITH SODIUM 

NITRITE AND OXALIC ACID DIHYDRATE 

Mohammad Ali Zolfigol*a, Davood Nematollahia , Shadpour E Mallakpourb 

a Chemistry Department, College of Science, Bu-Ali Sina University, Hamadan 65 174, 
Iran. 

Organic Polymer Chemistry Research Laboratory, College of Chemistry, Isfahan 
University of Technology, Isfahan, 84356, IR, Iran. 

Abstract: Thiols can be readily converted to their corresponding nitrosothiols 
with a combination of oxalic acid and sodium nitrite in t-butanol at room 
temperature (26-30 "C). The reaction mixture could be solidiJied with decreasing 
its temperature to,  15 "c and was stored for several days without any destruction 
of the nitrosothiols. 

Nitroso compounds in general are quite well-known compounds, and their 

reactions have been extensively studied from different points of views. * 
Compounds are very well-known in which the nitroso group is bound to carbon, 

nitrogen and oxygen sites within molecules. Much less well-known are those in 

which the nitroso group is bound to sulfur due to unstability of these compounds. 

Currently, there is considerable interest in the chemistry and biochemistry of 

nitrosothiols, Since (a) they are being examined as possible drugs to effect 

vasodilation and to reduce platelet aggregation, (b) they are now believed to play 

* Corresponding author. 
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an important part in some of the physiological processes involving nitric oxide,' 

(c) they are being as a source of thiyl radicals3 or as nitrosating  agent^.^ 
Although a diversity of methods are available for s-nitrosation of thiols' but 

developments of convenient, selective and mild procedures are important 

objective of current relevance. Consequently, introduction of new reagents or 

reagent systems is still fraught with experimental challenges, generally because 

there are some limitations such as low half time for study the chemistry of this 

class of compounds due to oxidation ability of ~ n e d i a ~ - ~ o r  the reagents which 

were converting nitrosothiols to their corresponding disulfides immediately.5-' 

Here a simple and chemoselective heterogeneous system for quantitative 

conversion of thiols to their corresponding nitrosothiols under mild conditions is 

reported. 

I RSH - RSNO 
1 2 

0 
I) NaNO, I Cz H, O4.2H 20 I t-butanol I26-30 C 

Scheme 

Present s-nitrosation reactions can be readily carried out only by placing 

NaNO,, C2H,0,.2H,0,s thiol 1 and t-butanol as the usable solvent in a reaction 

vessel and efficiently stirring the resultant heterogeneous mixture at room 

temperature for 5-15 minutes (Scheme)g and the reaction mixture having 

nitrosothiol 2 could be solidified and was stored below 15 "C for several days 

without any destruction of nitrosothiols. In addition to the above advantage, this 
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method also could be used for conversion of thiols to their corresponding 

disulfides 

quantitatively with increasing temperature , addition trace amounts of 

C ~ " s a l t s ~ ' ~  or other transition metals as a catalyst for releasing of NO fiom 

nitrosothio~s.~'~ 

7 

In conclusion this is a convenient method for the stabilization of the 

nitrosothiols. Therefore, we are interested to use this method for the synthesis of 

stable nitrosothiols (monomeric and polymeric forms), spectroscopy study, 

addition reaction and indicator ability of stable nitrosothiols for analytical 

measurement of some transition metals. 
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A typical experimental procedure is as follows: To a solution of n-butyl thiol 

(0.180 g, 2 mmol) in t-butanol(10 ml) C2H,0,.2H20 (0.252 g, 4 mmol) and 

NaNO, (0.207 g, 3 mmol) was added. The resultingmixturewasstirredat 

room temperature (26-30") for 15 minutes and a bright red heterogeneous 

solution was obtained. This mixture either could be used immediately or stored 

below 15 O c  . All products were characterized by comparison of their W 

spectra with those reported in the literature. 5-7 Typical spectra are as follows: 

9. 

Xmx (t-butmol): BUSNO, 340,5 18,548 PhSNO, 381,528,568 nm. 
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