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Introduction

N-Chlorosuccinimide (NCS) is a very powerful chlorinat-
ing reagent, which also finds applications as mild oxidiz-
ing agent. This colourless, commercially available,
inexpensive solid is thermally stable to some extent. It is
least toxic as well as highly selective compared to chlori-
nating agents, such as 1,3-dichloro-5,5-dimethylhydan-
toin (NDDH) and trichloroisocyanuric acid (TCCA). In
the last two decades, it has emerged as a useful mediator
or catalyst for many chemical reactions, such as function-
al groups replacement, halocyclization, formation of
heterocyclic systems, carbon—carbon bond formation, re-
arrangement, deprotections, and functional group trans-

bon tetrachloride at room temperature while its conjugate
product succinimide is not, which leads to easy separation
from the reaction mixture.

Preparation

NCS was firstly prepared by Bender in 1886 by chlorina-
tion of succinimide with chlorinated lime.? It can also be
prepared by the chlorination of succinimide with potassi-
um hypochlorite or fert-butylhypochlorite or chlorine in
aqueous sodium hydroxide.*

chlorinated lime or
KOCI or +-BuOClI or

OAO Cl; in ag. NaOH OAO

. . N N

formations.! NCS also possess some bactereostatic and Y &

anti-bactericidal activity as it forms hypochlorous acid Scheme 1

upon slow hydrolysis with water.> NCS is soluble in car- ~ >¢"¢™¢

Abstracts
(A) Hékansson and co-workers have discovered the absolute asym- Cl
metric synthesis of 1-chloroindene in 87-89% ee and 78-97% yield 5 ‘ NCS
utilizing NCS and a single crystal of novel diindenylzinc reagent O AN Q 196 t0 20 °C ’
[Zn(ind)y(pic),].* e
(B) The application of NCS and an organophosphine reagent for the l
synthesis of polychlorinated hydrocarbon motifs with multiple sp? o /\/\
C-Cl bonds arranged in a regularly spaced pattern with proper R1/\I)\R2 NCS, PhP or RO Y R
stereochemical configuration has been developed by Tanaka and o NCS, PPh.Cl gr'
co-workers.% toluene or CHxCl, cl  cl

R/\lo)\_-p/'\/OTBDPS R/\:/‘ OTBDPS
[o/Ie]

(C) Nasim and Crooks have utilized the oxidative power of NCS for o
the c01.1v.ement sy_nthesm of pharma}cologlca.lly 1.mportant 1,2,4.1—th1a— RIZNGS . R2-NGO NCS SJ{ 1
diazolidine-3,5-diones (TDZD) via an oxidative condensation of CHCl3, rt., 12h ,{‘ N-R
isothiocyanate and isocyanate.” This method provides a safe and  R'=Bn, Hex, Ph, R2=Et, Bn, 2-CIC;H,, allyl, Ph R? \<o

easy alternate method for the synthesis of thiadiazolidinones to the
classical reagents like chlorine gas or SO,Cl,.
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Cy, m-anisyl 2-(carboxyethyl) ethyl,
0]

_Me
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up to 50% yield
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(D) De Kimpe and co-workers have developed the chlorination of
1-alkyl-3,4-dihydroisoquinolines with NCS to yield 1-chloroalkyl-,
1-(2,2-dichloroalkyl)-, and 1-(trichloromethyl)-3,4-dihydroisoquin-
olines which serves as suitable precursors for the synthesis of func-
tionalized isoquinolines by aromatization with alkoxide involving
sequential 1-4,dehydrochlorination, tautomerization, and nucleo-
philic substitution. 1-Vinylisoquinoline and 1-methylisoquinolines
could be synthesized selectively depending on the substitution pat-
tern on position 1.3

R R
NCS (2 equiv)
—_—
ZN CCly, rt. B2 2N

cl
RS c”Re

R2

(E) Yadav et al. have developed a simple, environmentally benign,
and practical protocol for the selective synthesis of a-keto thioethers
in excellent yields via a-sulfenylation of ketones with thiophenols
mediated by NCS.’

0] 0]

JH . ArSH NCS JH/S\
(g —_—
R CHyClo, 1. R Ar

R? R2
up to 98% yield

(F) The thiourea-catalyzed regioselective synthesis of the chlorohy-
drins has been developed by Bentley et al. with NCS chlorination of
olefins in the presence of water. Different olefins, such as styrenes,
aliphatic olefins, stilbenes, chalcones, and indenes were found toler-
able under the optimized reaction conditions.!’

R2 R?

1)\(R3 NCS, HsN” NH, H:H\/RS
R 23 °C, THF-H,0 el

R4 R

up to 82% yield

(G) a-Thio-B-chloroacrylamide analogues have been synthesized by
treatment of a-thioamides with NCS.!'! Different substituents, such

3 1
as aryl and alkylthio as well as primary, secondary and tertiary SR® FI“ NCS R4 é E
amides have been employed. In most cases, the chloroacrylamides ~ R* N.ge to1ene or THE A - “R?
were formed exclusively as Z-stereoisomers; however, with tertiary o ' ¢ o
propanamides or with amides derived from butanoic or pentanoic up to 96% yield
acid a mixture of E- and Z- isomers were formed.
(H) Michael et al. have explored the application of NCS for the func- PG

tional group tolerant, exo-selective synthesis of a variety of five-and
six-membered ring systems via a mild and facile palladium-cata-
lyzed intramolecular chloramination of unactivated alkenes under
mild conditions.!? Various valuable acid sensitive groups were tol-
erated under the reaction conditions.

Rl —NH PdCly(MeCN); (10 mol%) PG
R NCS (1.2 equiv) R N s

R? cl
CH,Cl, R2

PG = COTol, Boc, Cbz
R', R2 = H, Me, Ph; R® = H, Me

(I) A mild approach for the synthesis of benzonitriles from corre-
sponding benzaldehyde oximes substituted with electron-donating
groups using NCS and pyridine has been developed by Gucma and
Gotebiewski.!* However, benzaldehyde oxime and oximes of ali-
phatic aldehydes are deprotected to the parent aldehydes.

X OH

| = N NCS, py | SN
—_—

2 P MeCN . =

R R

R = 4-Me;N, 2,4-(Me0)y, 2,4,6-(MeO)s, up to 90% yield

2,5-Me»-4MeO, 2,4,6-Meg, 4-i-Pr, 4-MeO
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