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Introduction

Organic iodine compounds are interesting as such or as
synthetic intermediates because iodine is an excellent
leaving group and can be replaced with other groups in
numerous reactions. Introduction of an iodine atom into
organic molecules is sometimes difficult due to the weak-
ness of the carbon–iodine bond. For electrophilic iodina-
tion, more reactive reagents are those in which the iodine
atom is made more electropositive.1,2 N-iodosaccharin
(NISac) is a new reagent3 of this class, proven as a versa-
tile reagent for electrophilic iodination and other applica-
tions.4 NISac works as a moderately electrophilic
halogenating agent which can be used under neutral con-
ditions. It works as a potent iodinating agent and has great
importance in the mild hydrolysis of certain compounds. 

Preparation of N-iodosaccharin:4

The synthesis of N-iodosaccharin (NISac) can be
achieved by following the classical procedure used for the

preparation of N-haloamides, that is the reaction of a sil-
ver salt of saccharin with iodine.5 The reaction is carried
out in the presence of a neutral solvent like acetone. Inter-
estingly, the compound crystallizes as a crystallohydrate
with one equivalent of water which was gained presum-
ably from the air moisture. Under very dry conditions the
product may contain less than one equivalent of water but
the exact composition can be easily determined by iodo-
metric titration. NISac is a stable compound which can be
stored at room temperature. It is soluble in common or-
ganic solvents (better in more polar ones such as acetone
or acetonitrile) and insoluble in water.

Scheme 1

Abstracts

S
N

S
NAg

O

OO

O

I

O

I2

acetone

O

(A) Hydrolysis of Thioglycosides:
There are several recent reports on the utilization of N-iodosaccharin 
for the mild hydrolysis of thioglycosides6,7 to the corresponding 
hemiacetals.8,9

(B) Iodination of Alcohols: 
Firouzabadi et al. have reported the conversion of alcohols into the 
corresponding iodides in good to excellent yields using NISac at 
room temperature under neutral conditions in the presence of tri-
phenylphosphine.10
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(C) Formation of Halohydrins: 
NISac reacts with electron-deficient alkenes,11 such as a,b-unsatur-
ated ketones, acids, esters and nitriles, in aqueous organic solvents to 
afford the corresponding iodohydrins12–14 in good yields. 

(D) Iodination of Enol Acetates and 1,3-Diones: 
Dolenc has demonstrated that iodination of enol acetates and 1,3-di-
ones with N-iodosaccharin is clean, proceeds faster, and is usually 
completed in few minutes at room temperature in acetonitrile or 
acetone.15

(E) Stereoselective Formation of a Glycosidic Linkage: 
The stereoselective formation of a glycosidic linkage is one of the 
most challenging aspects of oligosaccharide synthesis, and this is 
well-mediated by the iodinium ion from NISac.16

(F) Oligosaccharide Synthesis: 
Thioglycosides have become extremely popular as glycosyl donors 
for oligosaccharide synthesis. Amongst the many reported methods 
for thioglycoside activation involving treatment with a source of I+, 
the use of NISac alone has the potential to efficiently promote acti-
vation of thioglycosides without the need for the addition of any oth-
er co-activator.5 

(G) Iodination of Alkenes and Aromatics: 
Dolenc has reported that N-iodosaccharin smoothly iodinates alk-
enes and activated aromatics such as aniline and phenols.4 Hydroxyl 
groups and aldehydes do not react under the reaction conditions. Ad-
dition on alkenes follow the Markovnikov rule with very high regio-
selectivity to afford adducts of iodine and the nucleophile depending 
on the solvent used.4
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