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Brominated arenes are versatile intermediates in thef the bromide employed (entries 1-2), and in the case of
synthesis of a wide variety of biologically active compoundsnaphthalene or 2-methoxynaphthalene, bromination occurs
and other speciality chemical productdany of the available at the 1-position (entries 3-4). Disubstituted substrates furni-
methods of direct bromination of aromatic systeimgolve  shed preferentially the monobrominated products (entries 5-8),
the use of BrLewis acids NBS-H:SQi-CRCOH,* NBS-  however, 2-aminoacetophenone and 2-nitrophenol produced
PTSA> NBS-NaOH® NBS-SiQ,” Br-Al,032 Bro-Zeolite?  the corresponding dibromo compounds as sole products
NBS-Amberlyst.® NBS-HZSM-5™ Clayzib}* tert-BuOOH- or  (entries 9-10) independent of the stoichiometry of the
H.0,-HBr,** and HBr-DMSOX* Especially, bromination of bromide employed. In the case of benzamide the expected
some arenes with potassium bromide as alternative brominatitdrbromobenzamide was obtained exclusivélyOther
reagent in the presence of sodium tungstate or ammoniuemactivated aromatic compounds such as benzonitrile and
molybdate as catalyst using hydrogen peroxide or sodiurmethyl benzoate did not react. The reaction is carried out by
perborate as an oxidant has been develbpetiso, the species produced as a result of the peroxymonosulfate-
regioselective monobromination of aromatic ethers can bexidaiton of the bromide anig.
accomplished with a combination of NaGJNaBr, and
Mln(acaﬁ%ecatalyst with the aid of montmorillonite K10 or 1apie 1. Bromination of Arenes by Oxofi@nd NaBr
silica gel:

oxone: Time Yield

Recent reports have dealt with the use of a triple salEntry Substrate Product  No.\ o h)  (©6F
(2KHSGs-KHSQi-K2SQr), which is commercially available
as Oxon&, and aqueous halides was conducted as a conve | @OCH3 /©/OCH3 . i os o
ient halogenating reagent to achieve oxidation ags- Br 23 05 86
enones’ bromination of pyrimidine¥ oxidation of alcohol&’ S O R O G S R S
side chain halogenation of toluefleand N-chlorination of o :: 240
amides and carbamateln addition, we have shown that .
sodium bromide combined with Oxdheerves as effective O ’ H woow
reagent of bromodecarboxylation of various cinnamic %cids OCH; OCH,
and arylpropiolic acid& bromodecarbonylation and bromo- ! s
decarboxylation of electron-rich aromatic aldehydes anc s (™" o s 05w
acids® halogenation of aromatic methyl ketodesand D
oxidation of benzyl alcohofé. s JO T 6 om0 m
In the course of our study to extend the scope of th 0 0
Oxoné’/NaBr reagent in organic synthesis, we have founc - O)Lcm Br CHy 7 L1 05 93
that this reagent facilitates bromination of moderately BN N
activated aromatic compounds successftilhe substrates g @ﬁocnj Br\docm 8 11 15 76
examined in our studies and the results of the brominatio g*’z NH,

O

are summarized in Table 1. The bromo compounds wer

w
=

1:2 0.5 83

CH.
identified by theirtH NMR and mass spectral data and by ’ N;H 3 NHZJ ’ 11 1 24
comparison with literature data. Optimization of the reaction B
conditions revealed that simple stirring a solution of arene (. 4, @OH /@[OH 10 21"; i ;‘2
equivalent), Oxorfe (1 equivalent) and sodium bromide (1 oo Br ’302 '
equivalent) in a 1:1 mixture of GAIN/HO at room temperature . ©)LNH2 ©)LNHB1' 011 15 ss
effected the formation of bromoarene. It is noteworthy tha
bromination of anisole takes place regioselectively at the 4 |, @(CN b 12 11 24—
position, whereas in the case of acetanilide dibrominatior 0
occurs at the 2,4-position independent of the stoichiometr |5 ©)L0CH3 ° 13 1 24 —
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774 Bull. Korean Chem. Sa2002 Vol. 23, No. 5

Notes

The method described in this note is a simple nuclea(dd, 1H,J = 7.24 and 1.83 Hz), 8.06 (d, 18i= 1.83 Hz);
MS m/z (%) 215 (M+2, 92), 213 (M90), 200 (100), 198
acetonitrile under the mild conditions. In many cases simpl€90).
extraction (E£O) of reaction mixture and evaporation of the ~ 8: mp 70-71° (Lit®? 74°);'"H NMR (CDCk) 53.87 (s, 3H),
solvent provide the products in high yields. Since OXone 5.75 (s, 2H), 6.56 (d, 1H] = 8.85 Hz), 7.33 (dd, 1H] =
and sodium bromide are cheap, nontoxic, stable, and easy 885 and 2.44 Hz), 7.97 (d, 1Bl= 2.44 Hz); MS m/z (%)
handle, the present method should be useful in syntheti231 (M+2, 96), 229 (M 100), 199 (59), 197 (62).

9: mp 119-121° (Li#* 123-124°);'H NMR (CDCk) &
2.59 (s, 3H), 6.82 (bs, 2H), 7.69 (d, 1H; 2.44 Hz), 7.81

bromination of activated arenes by Ox8fidaBr in aqueous

organic chemistry.

Experimental Section

operating at 70 eV.
General Procedure for the Preparation of Bromoarenes

(d,

1H,d = 2.44 Hz); MS m/z (%) 295 (M+4, 51), 293 (M+2,

100), 291 (M, 52), 280 (36), 278 (76), 276 (36), 250 (12).
All chemicals used were purchased from commercial 10: mp 116-117° (Li£° 118°);"H NMR (CDCk) 7.99 (d,
sources and were used as received unless otherwise statéHl, J = 2.44 Hz), 8.25 (d, 1H] = 2.44 Hz), 11.06 (s, 1H);
Melting points were taken using an Electrothermal meltingMS m/z (%) 299 (M+4, 51), 297 (M+2, 100), 295*(\63),
point apparatus and are uncorrect¢tiNMR spectra were 241 (24), 239 (50), 237 (22).
recorded on a Gemini 300 spectrometer. Mass spectra werell: mp 127-129° (Lif? 129-131°);'H NMR (CDCk) &
obtained using a ThermoQuest Polaris Q mass spectrometér79 (s, 1H), 7.39-7.56 (m, 3H), 7.77-7.81 (m, 2H); MS m/z
(%) 121 (56), 105 (100), 77 (53), no'M

Sodium bromide (5 mmol, 0.51 g) was added to a stirred

solution of arenes (5 mmol) in 30 mL of gEN-H,O (2: 1
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