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A Simple and Selective Procedure for a-Bromination of Alkanones
with [Bmim|Br; as a Promoter under Solvent-free Conditions

Sheng Jian ZHANG', Zhang Gao LE*

! Ningbo Institute of Technology, Zhejiang University, Ningbo 315100
*Department of Applied Chemistry, East China Institute of Technology, Fuzhou 344000

Abstract: Reaction of alkanones with 1-butyl-3-methylimidazolium tribromide ([Bmim]Br;) under
solvent-free conditions, selectively gave the corresponding a-bromoalkanones with excellent
yields.
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a-Bromoalkanones are the important synthons used for the variety of biologically active
heterocyclic compounds'.  Generally, a-bromoalkanones can be obtained by reaction of
alkanones with various reagents such as bromine®, copper (II) bromide’, dioxane
dibromide®, tetrabutylammonium tribromide’, polymer-supported pyridinium bromide
perbromide®, and N-bromosuccinimide’. Recently, mineral oxide surface supported
reagent under microwave condition was reported®. All these methods involve use of
expensive reagents and harmful organic solvents’, long reaction times'’, high
temperature'' and sometimes to give poor yields'™!'. So an efficient, safe, economic
and environmentally friendly method is still urgent.

Solvent-free chemical synthesis has recently received much attention'?. The
advantages of this method over conventional reaction are that it provides greater selecti-
vity, enhanced reaction rates, pure products, manipulative simplicity and environmentally
benignity. In continuation of our ongoing program to develop environmentally benign
and new synthesis methods using ionic liquids as novel promoter and selective reagents'>.
We have reported a new and efficient method'* for the regioselective monobromination
of activated aromatics with 1-butyl-3-methyl-imidazolium tribromide ([Bmim]Br3),
which is as a promoter stable liquid, and readily prepared by reaction of equimolar
amounts of 1-butyl-3- methyl-imidazolium bromide and bromine. ~And we report here a
simple, efficient method for selective a-bromination of alkanones using [Bmim|Br; under
solvent-free conditions.

1-Butyl-3-methylimidazolium tribromide ([Bmim]Br3), is an efficient and novel
reagent for the selective bromination of alkanones. We found that the reaction of
acetophenone with [Bmim]Br; (Scheme 1), could occurr rapidly under solvent-free
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conditions at 15 °C and completed within 10 min to gave a-bromoacetophenone (Table 1,
Entry 1). In similar fashion, the reaction of [Bmim]Br; with a variety of alkanones was
investigated, we found that the reaction is general and applicable to several substituted
acetophenone containing different substitutes, such as methyl, hydroxy, methoxy, nitro,
chloro, bromo, fluoro efc.. The results are summarized in Table 1 (Entries 2-8). In
order to explore the generality of the method developed for the synthesis of
monobromination of alkanones, we conducted the experiments with [Bmim]Br; to ethyl
acetoacetate, ethyl cyanoacetate, which were also effective and gave the corresponding
monobromination products in excellent yields (Table 1, Entries 9-10).
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Table 1 Monobromination of alkanones with [Bmim|Br;

Entry  Alkanone Product Yield® (%)  Mp. (Lit.) °C
1 acetophenone 2-bromoacetophenone 93 48-49(46-47)
2 4'-methylacetophenone 2-bromo-4'-methylacetophenone 92 46-47(44-45)
3 4'-hydroxyacetophenone 2-bromo-4'-hydroxyacetophenone 90 130(128-129)"
4 4'-methoxylacetophenone  2-bromo-4'-methoxylacetophenone 90 70(69-70)°
5 4'-nitroacetophenone 2-bromo-4'-nitroacetophenone 96 99(99-100)*
6 4'-chloroacetophenone 2-bromo-4'-chloroacetophenone 95 95-96(95-96)°
7 4'-bromoacetophenone 2-bromo-4'-bromoacetophenone 94 108(107-108)*
8 4'-fluoroacetophenone 2- bromo-4'-fluoroacetophenone 91 49-50(49-50)*
9 ethyl acetoactate ethyl 2-bromoacetoactate 95 Qil(oil)"*?
10 ethyl cyanoacetate ethyl 2-bromocyanoacetate 94 Oil(oil)’
“Isolated yield.

All the products gave satisfactory mp, IR, and "HNMR data, which were consistent
with the literatural data.

In conclusion, we have demonstrated selective monobromination of alkanones with
[Bmim]Br;, which can efficiently perform under solvent-free conditions. It will be a
highly useful method due to its simplicity, high selectivity, excellent yield, and
environmentally more benign. The ionic liquid plays the dual role of reaction reagent
and solvent.

References and Notes

1. (a) S. D. Burke, R. L. Danheiser, Handbook of Reagents For Organic Synthesis: Oxidizing
and Reducing Agents; John Wiley and Sons: Chichester, 1999; p. 57. (b) N. De Kimpe, R.
Verhe, The Chemistry of a-Haloketones, a-Haloaldehydes and a-Haloimines; John Wiley and
Sons: Chichester, 1988; p. 1-119



1592

a-Bromination of Alkanones with [Bmim]Br; as a Promoter
under Solvent-free Conditions

Z. Diwu, C. Beachdel, D. H. Klaubert, Tetrahedron Lett., 1998, 39, 4987.

L. C. King, G. K. Ostrum, J. Org. Chem., 1964, 29, 3459.

S. J. Pasaribu, L. R. Williams, Aust. J. Chem., 1973, 26, 1327

S. Kajigaeshi, T. Kakinami, T. Okamoto, ef al., Bull. Chem. Soc. Jpn., 1987, 60, 1159.

S. Cacchi, L. Caglioti, Synthesis, 1979, 64.

J. Habermann, S. V. Ley, R. Smits, J. Chem. Soc., Perkin Trans. 1,1999, 2421.

S. Paul, V. Gupta, R. Gupta, et al., Tetrahedron Lett., 2003, 44, 439.

J. G. Lee, L. S. Park, J. W. Seo, Bull. Korean Chem. Soc., 1995, 15, 349 and therein reference.

B. Ozgun, N. Degimenbasi, Synth. Commun., 1999, 29, 763.

V. H. Tillu, P. D. Shinde, A. V. Bedekar, et al., Synth. Commun., 2003, 33, 1399.

K. Tanaka, F. Toda, Chem. Rev., 2000, 100, 1025.

(@) Z. G Le, Z. C. Chen, Y. Hu, et al., Synthesis, 2004, 2809. (b) Z. G. Le, Z. C. Chen, Y.
Hu, et al., Synthesis, 2004, 995. (c) Z. G. Le, Z. C. Chen, Y. Hu, et al., Heterocycles, 2004,
63,1077. (d)Z.G. Le, Z. C. Chen, Y. Hu, et al., J. Chem. Res. (s), 2004, 344. (e) Z. G. Le,
Z. C. Chen, Y. Hu, et al., Synthesis, 2004, 208. (f) Z. G. Le, Z. C. Chen, Y. Hu, et al.,
Synthesis, 2004, 1951. (g) Z. G. Le, Z. C. Chen, Y. Hu, et al., Chin. Chem.Lett., 2005. 16(2),
155. (h)Z.G. Le, Z. C. Chen, Y. Hu, et al., Chin. Chem. Lett., 2005. 16(2), 201.

A. S. Burungule, S. P. Bondge, S. B. Munde, ef al., Synth. Commun., 2003, 33, 1923.

J. F. Okonya, R. V. Hoffman, M. C. Johnson, J. Org. Chem., 2002, 67, 1102.

General procedure for bromination of alkanones: [Bmim]Br; (1 mmol) was added to alka-
none (1 mmol) with continuous stirring at 15°C for 10 min. After the reaction was
completed, the crude product was extracted with Et,O and purified by flash colum
chromatography over silica gel (hexane / EtOAc 10/ 2).
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