This article was downloaded by: [Mount Allison University OLibraries]

On: 01 May 2013, At: 04:16

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

Organic Preparations and Procedures
International: The New Journal for
Organic Synthesis

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/uopp20

5-CHLORO- AND 5, 7-DICHLOROISATIN
BY CHLORINATION OF ISATIN WITH
TRICHLOROISOCYANURIC ACID

N. M. Ribeiro 2, B. V. Da Silva ? , E. de Almeida Violante ®, C. M.
Rezende * & A. C. Pinto 2

# Departamento de Quimica Org[acaron]nica, Instituto de Quimica,
Universidade Federal do Rio de Janeiro, Rio de Janeiro, 21945-970,
BRASIL E-mail:

Published online: 06 Feb 2009.

To cite this article: N. M. Ribeiro , B. V. Da Silva , F. de Almeida Violante , C. M. Rezende &

A. C. Pinto (2005): 5-CHLORO- AND 5,7-DICHLOROISATIN BY CHLORINATION OF ISATIN WITH
TRICHLOROISOCYANURIC ACID, Organic Preparations and Procedures International: The New Journal
for Organic Synthesis, 37:3, 265-267

To link to this article: http://dx.doi.org/10.1080/00304940509354956

PLEASE SCROLL DOWN FOR ARTICLE

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.



http://www.tandfonline.com/loi/uopp20
http://dx.doi.org/10.1080/00304940509354956
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Mount Allison University OLibraries] at 04:16 01 May 2013

ORGANIC PREPARATIONS AND PROCEDURES INT., 37 (3), 265-303 (2005)

OPPI BRIEFS
5-CHLORO- AND 5,7-DICHLOROISATIN
BY CHLORINATION OF ISATIN WITH TRICHLOROISOCYANURIC ACID

Submitted by N. M. Ribeiro*, B. V. da Silva, F. de Almeida Violante,
(12/27/04) C. M. Rezende and A. C. Pinto

Instituto de Quimica, Departamento de Quimica Orgdnica
Universidade Federal do Rio de Janeiro

Rio de Janeiro, 21945-970, BRASIL

e-mail: nubia@ig.ufrj.br

Isatin derivatives have important biological and pharmacological properties. In partic-
ular, ketals of 5-haloisatin exhibit anticonvulsant! and ansiolitic? activities. The classical method
to prepare isatins first reported by Sandmeyer,>* requires several reagents and may produce
hydrogen cyanide as a by-product,’ and the yields vary between 70 to 85%. 5-Chloroisatin and 5-
bromoisatin can also be prepared from isatin using chlorine or bromine respectively, but these
reagents are toxic, corrosive, and can lead to other products. Alternativelly, halogenation of isatin
can be performed by N-haloamides,® N-haloimides’ or N-halosaccharins.® As we needed large
amounts of 5-chloroisatin to prepare derivatives for pharmacological tests, we evaluated the use
of trichloroisocyanuric acid (TCCA), a safe, low-cost and efficient halogenating agent.

We now report the reaction of isatin with TCCA to prepare 5-chloro- and 5,7-dichloro-
isatins. The solvent-free method is rapid, efficient and requires very simple manipulations.
Trichloroisocyanuric acid reacts with isatin in the presence of sulfuric acid to produce 5-

chloroisatin (1) or 5,7-dichloroisatin (2), depending mainly on the ratio of isatin:TCCA.

o 0
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o H,S0, o
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N TCCA N 1LR=H
R 2.R=Cl

The use of a molar ratio 1:0.4 of isatin:TCCA furnishes the monohalogenated product
(1) as the sole product while a molar ratio 1:1 of isatin: TCCA led to 5,7-dichloroisatin (2).

Halogenation occurs preferentially at positions 5 and/or 7, which are the most active for
electrophilic aromatic substitution. Although it has been proposed that the aromatic halogenation
by TCCA may occur via an electrophilic or a radical mechanism,!? in acidic medium the reaction

© 2005 by Organic Preparations and Procedures Inc.
265



Downloaded by [Mount Allison University OLibraries] at 04:16 01 May 2013

OPPI BRIEFS Volume 37, No. 3 (2005)

Table 1. Yields of 1 or 2 from the Reaction of Isatin with TCCA in Sulfuric Acid

Isatin (mol) TCCA (mol) Product Yield (%)
20 9 1(R=H) 97
20 20 2(R=CD 93

probably proceeds by an electrophilic mechanism. Since the reaction is very exotermic, it is
essential that the mixture be kept in a ice bath during the dropwise addition of sulfuric acid to the
solid mixture of isatin and TCCA. The use of low temperature to complete the reaction
suppresses the formation of the dichlorinated product (2) which is obtained when second phase
of the reaction is performed at room temperature. Very pure crystals of the products are obtained
by pouring the reaction mixtures over ice. The simplicity of this method and the excellent yields
recommends this procedure as one of the best method for the preparation of 5-chloroisatin and
5,7-dichloroisatin selectively.

4 [o] 4 [o]
ClS 3a..K3 Cls 3a A3
0 [0}
6 2 6 2
< 7a u 2 ”
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Table 2. '"H NMR Data of 5-Chloroisatin and 5,7-Dichloroisatin

NH H4 Hé H7
1 11.1;1H,sl 7.39; 1H, s 746;1H,d,J=82Hz 6.86; 1H,d,J=8.2Hz
2 10.7;1H,sl 7.13;1H,d,I=1.7Hz 7.01;1H,d,J=1.7Hz -

Table 3. NMR !3C NMR Data of 5-Chloroisatin and 5,7-Dichloroisatin
C2 C3 C3a C4 Cs5 Cé6 C7 C7a

159.1 183.7 1246 1283 1140 137.7 1185 1494
159.0 1827 1231 1284 1195 136.8 1183 146.8

N =

EXPERIMENTAL SECTION

Mps were determined in capillary tubes on a Mel-Temp II and are uncorrected. The IR spectra
were obtained as KBr pellets on a Nicolet Magna IR 760. NMR spectra were recorded in CDCI,-
DMSO-d; using TMS as an internal standard on a Bruker DRX-200 spectrometer operating at
200 MHz for proton NMR and at 50 MHz for carbon NMR. Mass spectra were acquired on a
Hewlett-Packard HP 5973 Mass Selective Detector coupled to a Hewlett Packard 6890 Series
GC System controlled by standard Chem-Station G1701AA Ver. A03 (1996). Isatin and
trichloroisocyanuric acid (TCCA) were used as received from Meck Co.

Preparation of 5-Chloro-1H-indole-2,3-dione (5-Chloroisatin).- To a mixture of isatin (2.94 g,
20 mmol) and 9 mmol of TCCA (2.09 g, 9 mmol) in an ice bath, 12 mL of H,SO, was added drop-
wise over a 5 minute period with magnetic stirring. The mixture was kept in an ice bath under stir-
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ring for 15 minutes. The mixture was then poured over cracked ice. The crystals were collected and
washed with cold water to afford 3.51 g (97%) of 5-chloroisatin as an orange solid, mp. 240-242°C,
lit" 244-245°C. MS (70 eV): 183 (14), 181 (41), 153 (100), 125 (30), 110 (3), 98 (13), 90 (14), 75
(8), 63 (29). IR (cm): 3495, 3181, 3080, 3002, 2922, 1752, 1709, 1618, 1451, 1276, 1125, 847,
702, 464.

Preparation of 5,7-Dichloro-1H-indole-2,3-dione (5,7-Dichloroisatin).- To a mixture of isatin
(2.94 g, 20 mmol) and of TCCA (4.64 g, 20 mmol) in an ice bath, 12 mL of H,SO, was added
dropwise over a period of 5 minutes with magnetic stirring. The ice bath was removed, and the
mixture was kept stirring for 30 minutes. The mixture was then poured over cracked ice. The crys-
tals were collected and washed with cold water to yield of 3.98 g (93%) of 5,7-dichloroisatin as a
brown solid, mp. 217-219°C, lir."! 223.5-225.5°C. MS (70 eV, m/z (%): 219 (4), 217 (16), 215
(33), 187 (100), 159 (42), 152 (5), 132 (8), 124 (18), 109 (6), 97 (21), 88 (20), 74 (10), 61 (13). IR
(cm!): 3472, 3164, 3107, 3004, 2857, 1758, 1746, 1614, 1453, 1291, 1172, 874, 706, 593.
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