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Abstract : The bromination of substituted alkenes using tetrabutylammonnum tnbromide can be effectued under mild conditions
with witrasorue radicion This process gives quartitauvely the corresponding vicinal dibronide wn hugh yield

Bromunation of substituted alkenes with retrabutylammonium tnbromide (TBABr3) 1» one of the
easiest methods for the preparation of vicinal dibromoalkanes'? TBABr3? reacts under simple sturing art
1oom temperature 1n aprotic solvents (CHClz, CHoCly, CH3CN) with aryl or alkyl alkenes and leads to

the corresponding vicinal dibromides The stereochemistry of the addition of the two bromine atoms 1»
antil?

Br
!
RCH = CHR’ + TBABr3 - > RCH—(‘:HR’ + TBABr
Br

In a previous study we have reported new data for a very easy electrochermical monitoring of the
amount of reacted TBABra% Now, we describe a new process for thus bromunation, where 1BABrg
reacted under ultrasoruc irradiation’. The reaction 1s carried out in a standard ultrasonic cleaning bath
{50 Kliz) at room temperature using 2.10"3 mole of alkene and 2.10°3 mole of TBABr3 in 20 ml of
solvent (CHCI3) The red-colored solution rapidly turned yellowish, then colourless. The bronunation is
then finished. Voltammetric monitoring® confirmed this result The solution was worked up as already
described!, All the vicinal dibromoalkanes were 1denufied by companison (mp. or b.p, Hnmr and
mass spectra) with authentic samples. Their purities were determined by glc analysis (CP SILS) The
different results are reported 1n Table 1
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Table 1 : Bromination of alkenes,

Alkene under stirring under sonication
Time (min) Yield (%) | Time (min) Yield (%)?
Cyclohexene 1 97 <01 99
1-Methyl-1-cyclohexene 5 98 1 99
Trans-2-hexene 1 98 0.3 98
Styrene 20 95 2 99
Trans-Stilbene 700 78 120 98
1-Octene 20 91 2 98
Trans-2-Octene 5 93 2 98
Trans-4-Octene S 93 2 98
Benzylideneacetophenone 1500 66 240 97
L

a) isolated yield

We can observe that :

- In every case the bromination was accelerated under ultrasonic irradiation and the yields were
quantitative. These results are particulary interesting when the bromination was very slow with stirring,
The vicinal dibromoalkanes obtained remained unaffected under sonication. The stereochemistry of the
addition is the same : the trans-alkenes utilized (trans-2-hexene, trans-stilbene, trans-2-octene, trans-4-
octene) afforded the meso or the dl erythro dibromoalkanes.

- No effect of solvent was noted under sonication. Bromine was apparently decomposed under
ultrasonic irradiation into the two (Br.) radicals®. TBABr3, on the contrary, was not deteriorated under
sonication and the stereoaddition of this bromination remained anti.

As this bromination is a homogeneous reaction ultrasonic irradiation could have a direct chemical
influenceé. Applications to more complicated structures are presently under investigation.

In conclusion the use of ultrasound, when applied to the bromination of alkenes by TBABr3,
seems to be a very interesting process to form easily, under mild conditions, the corresponding vicinal
dibromocompounds. The possible extensions to other types of additions are currently under study.
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