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NBS/H,S0;, 60°C

Yield > 82%

Y Br Y

X, Y = Electron Withdrawing Groups

Highly deactivated aromatic compounds were smoothly
monobrominated by treatment witN-bromosuccinimide
(NBS) in concentrated $¥$0, medium affording the corre-
sponding bromo derivatives in good yields. Mild reaction
conditions and simple workup provides a practical and
commercially viable route for the synthesis of bromo
compounds of deactivated aromatics.

Note

synthesis of dendrimefd.Several procedures are available for
the synthesis of deactivated bromoaretied? However, most
of these methods involve the use of moisture-sensitive Lewis
acid?* long reaction timé?%28 and poor yieldg#2526.28

In one of our programs in medicinal chemistry wherein we
need to synthesize a highly deactivated brominated aromatic
compound, we came across the report of Lambert &t ah
the bromination of nitrobenzene by use of NBS in an aqueous
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Brominated benzene compounds have received wide attentionof Organopalladium Chemistry for Organic Synthesidhn Wiley &

as precursors in the synthesis of a variety of active pharmaceuti-

cal ingredients, for example, CitaloprénBromperidol? Bro-
mindione? Ambroxol* TramadoF etc. Also the bromarenes

have been extensively used in the aromatic bond formation

reactions such as Heck arylati®Buzuki? Buchwald® Negishi?

and Stillé® couplings, etc., for the synthesis of biaryls some of
which are the precursors for a few of the antihypertensive
agentst! Bromoaromatic compounds find application in the
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SCHEME 1.
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Bromination of Deactivated Aromatic

1a,X=CHO, Y =NO,
1b, X = COOH, Y = NO,
1¢,X=NO,, Y =NO,
1d,X=CN, Y =NO,
1e, X = COOH, Y = COOH

2a,X=CHO, Y=NO,
2b, X = COOH, Y =NO,
2¢, X=NO,, Y =NO,
2d, X = CONH,, Y = NO,
2e, X = COOH, Y = COOH
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> 60 % Br
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H>.SO, medium. But bromination of 1,3-dideactivated aromatic

TABLE 1. Bromination of Deactivated Aromatic Compounds with
NBS/H,SOz2

time yield
entry substrate (h) (%)  product mp;C (lit.)
1 la 1.5 92 2a 97-99 (100¥°
2 1b 15 83 2b 161-162 (161§°
3 1c 2.5 87 2c 75—76 (75-76)6
4 1d 15 86 2d 189-191 (187-192)3
5 le 15 86 2e 275-277 (281-283)2
6 3 2 84 4 61—62 (632
7 5 2 84 6 148-149 (149-150p4
8 7 2 81 8 110-112
9 9 3 60 10 95—96 (97-98)%

aFor entries 18, reactions were performed at 60 and for entry 9 at
25 °C due to byproduct formation at higher temperatures.

TABLE 2. Bromination of Deactivated Aromatic Compounds with
TFA/H 2S04 (0.4 viv, 50 mL/100 mmol) at 60°C

conversiof
entry substrate time (h) (%)
1 1c 25 <10
2 1d 2 <10
3 3 2 <10

a Approximate conversion byH NMR.

in H,SO, at 60°C afforded 3-bromo-5-nitrobenzaldehyda)
in good yield (Table 1, entry 1). The reaction was completed
in 1.5 h and the product was isolated by a simple workup
procedure. A similar observation was noticed in the case of
aromatic substrates bearing two deactivating groups like 1,3-
dinitrobenzenelc). The reaction was completed in less than 3
h furnishing 5-bromo-1,3-dinitrobenzen@c] in 87% vyield
(Table 1, entry 3). In contrast a very low conversion was
observed when bromination was carried out fer225 h under
the conditions of Dolbier (Table 2) while there was virtually
no reaction under the conditions of Lambert.

In the present method the reaction proceeds to completion in
a short period with less quantity of concentrate®€, affording
good to excellent yield of the monobrominated product. The

compounds has not been studied under these conditionsgenerality of this approach was established on a series of

Dolbier?® reported a new method for the bromination of
deactivated aromatics using NBS in trifluoroacetic acid (TFA)
as solvent medium and, 80Oy as catalyst. However, the method
suffers from disadvantages such as slow reaction times (30
48 h), large volumé$ of TFA and SO, used, etc. Attempted
bromination ofm-nitrobenzaldehyde using potassium bromate
as elucidated by Harrison et8lresulted only in the formation

of 3-nitrobenzoic acid and not 3-bromo-5-nitrobenzaldehyde

deactivated aromatics as presented in Table 1. Bromination of
bis-(3-nitrophenyl)methanoné&)( proceeded smoothly in 2 h
with 2.2 equiv of NBS to afford the dibromo compouBdn

81% vyield.

Regioselective bromination was observed in the case of
2-nitrobenzaldehyde9j to give 4-bromo-2-nitrobenzaldehyde
(10) in 60% yield (Table 1, entry 9). This bromination method
exhibits a high tolerance for the aldehyde group as observed in

(2a). Also there was no reaction in the case of 1,3-dinitrobenzene the case of a few other aromatic aldehydes such as 5-nitrosali-

under this condition.
In this Note, we wish to report a modified and efficient

cylaldehyde %), which was smoothly brominated to give
3-bromo-5-nitrosalicylaldehyde6) in 84% vyield. However,

method for the bromination of deactivated aromatic compounds When the bromination of 3-nitrobenzaldehyde)(was carried

by using NBS in concentrated,HO, as medium (Scheme 1).
Thus the bromination of 3-nitrobenzaldehydis)(with NBS

(30) Chem. Abstr1913 7, 769.

(31) Material Safety Data Sheet, Catalog No. CA-4348, Combi-Blocks,
Inc.

(32) Gumbley, S. J.; Stewart, R. Chem. So¢Perkin Trans. 111984
529.

(33) Sane, S. M.; Joshi, S. 3. Chem. Socl924 125, 2481.

(34) Clinton, R. O.; Laskowski. S. Q. Am. Chem. Sod949 71, 3602.

(35) Chem. Abstr1968 69, 106403y.

(36) 50 mL of TFA and 20 mL of concentrate@d$iO, for 200 mmol of
highly deactivated aromatic compound like 1,3-dinitrobenzene.
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out under the conditions of Dolbier we have observed that the
aldehyde was oxidized to the acid with the formation of the
3-bromo-5-nitrobenzoic acid in very small amounts. Bromina-
tion of the 3-nitrobenzonitrilel(d) under our protocol yielded
3-bromo-5-nitrobenzamide2q) due to concomitant hydration

of the nitrile (Table 1, entry 4).

Jian and Tou¥ reported bromination of 1,3-dinitrobenzene
using bromine in concentrated HN©concentrated 8O,
medium. When we attempted this method for the bromination
of 3-nitrobenzaldehydelf), the reaction was not clean and
furnished a 9:1 mixture of 3-bromo-5-nitrobenzoic acib)(
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and 3,5-dinitrobenzoic acild.This observation demonstrates the complete as determined by TLC analysis, the mixture was poured
incompatibility of the aldehyde functionality under the condi- into crushed ice (100 g) to precipitate the solids. The precipitated
tions of both Dolbier and Jian in comparison with that of NBS Solids were filtered, washed with water (60 mL) then with 40 mL
in H,SO, acid medium of n-hexane, and finally dried to obtain 3-bromo-5-nitrobenzalde-
. o 1
In summary, we report a simple and efficient method for the hyde @4) (14.03 g, 61 mmol, 92%). Mp 9799 °C; "H NMR (300

o : i . ., MHz, CDCLk) 6 8.36 (s, 1H), 8.63 (s, 1H), 8.66 (s, 1H), 10.08 (s,
bromination of highly deactivated aromatic substrates, which 1H). 13C NMR (75 MHz, CDC}) 6 123.0, 124.1, 131.6, 137.5,

contain at least two electron-deactivating substituents, using 138.4, 149.2, 188.4. MBVz calculated for GH,79BrNO; [M*] 229,
NBS in H;SO; medium. The relatively high rate of reaction, foynd 229.

the simple procedure, regioselectivity, and moderate to excellent ) )

yields make this method a unique one for the bromination of __Acknowledgment. The authors wish to express their thanks
highly deactivated aromatic compounds. to the Chief Scientific Officer and the Management of Shasun

Research Centre for their support and encouragement during
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General Experimental Procedure for the Synthesis of Com- of these compounds.
pounds 2a-e, 4, 6, 8, and 103-Nitrobenzaldehydel) (10 g, 66 Supporting Information Available: Spectral data for all the
mmol) was t_aken up in concentrated3®, (30 mL) and heate_q to compounds described in Table TH(NMR, *C NMR, and mass
60°C. To this was added NBS (14.13 g, 79 mmol, 1.2 e&fjiin spectra foa, 2b, and4; *H NMR and*3C NMR for 2, 2e, 6, and
three portions each in 15 min. When the reaction was considered 1o and?H NMR. 13C NMR. mass. and IR spectra fad and8).

This material is available free of charge via the Internet at
(37) The ratio of 3-bromo-5-nitrobenzoic acid and 5-bromo-1,3-dinitro http://pubs.acs.org.

benzene was estimated frofH NMR spectral data and HPLC analysis.
(38) 2.2 equiv of NBS was added for the bromination of compound JO070477U
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J. Org. ChemVol. 72, No. 15, 2007 5869



