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SYNTHETIC COMMUNICATIONS, 28(5), 925-929 (1998) 

BROMINATION OF ALKENES USING A MIXTURE OF SODIUM 
BROMIDE AND SODIUM PERBORATE 

G. W. Kabalka‘, K. Yang, N. K. Reddy, and C. Narayana 

Departments of Chemistry and Radiology 
The University of Tennessee 

Knoxville, TN 37996-1600, U.S.A. 

Abstract: Bromination of alkenes with sodium 
bromide in the presence sodium perborate 
provides a simpte, high yield route to 
dibromoal kanes. 

Molecular halogens can be difficult to manipulate and have come 

under increasing scrutiny because of their potential impact on the 

environment. To overcome these difficulties, alternative methods have been 

developed for the bromination of alkenes. Solid brominating agents such as 

pyridine hydrobromide perbromide’ and tetrabutylammonium tribromide’ 

have been used for the bromination of alkenes on a small scale. Phase 

transfer catalysts have also been used to brominate alkenes using a mixture 

of aqueous hydrobromic acid and hydrogen peroxide3. We wish to report that 

a mixture of sodium bromide and sodium perborate in acetic acid provides 

a convenient method for preparing dibromoalkanes from alkenes. 

*To whom correspondence should be addressed. 
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928 KABALKA ET AL. 

Sodium perborate (NaB03*4t$0) is an inexpensive, stable and easily 

handled oxidant which has an excellent shelf life. It readily oxidizes sodium 

bromide in the presence of alkenes to produce the corresponding 1,2- 

dibromoalkanes in good yields. A s  an example, the reaction of trans- 

cinnamic acid with a mixture of sodium bromide-sodium perborate in glacial 

acetic acid for 2 hours gives 2,3-dibromo-3-phenylpropionic acid in 90% 

isolated yield. 

The results of a series of brominations using sodium bromide-sodium 

perborate are presented in the Table. 

The synthesis of 1,2-dibromocyclohexane is representative. Sodium 

bromide (3.069, 30.0 mmol) is added to mixture of sodium perborate(2,29g, 

15.0 mmol) and cyclohexene (1 . I  1 g, 13.5 mmol) in glacial acetic acid (25 mi) 

and stirred for 2 h. The mixture is then diluted with water, the product 

extracted into ether and dried over MgSO,. Removal of solvent followed by 

column chromatography (silica gel, hexanes) gives 1,2-dibromocyclohexane 

in 87% yield; mp. 230-231 0C.5 

Acknowledgment: We wish to thank the U. S. Department of Energy for 
support of this research. 
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