
This article was downloaded by: [Bibliothek der TU Muenchen]
On: 15 July 2013, At: 07:51
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Perfluorohexane As a
Novel Reaction Medium For
Bromination Reactions
Suzanne M. Pereira a , G. Paul Savage a & Gregory W.
Simpson a
a CSIRO Division of Chemicals & Polymers, Private
Bag 10, Rosebank MDC, Vic., 3169, Australia
Published online: 23 Sep 2006.

To cite this article: Suzanne M. Pereira , G. Paul Savage & Gregory W. Simpson (1995)
Perfluorohexane As a Novel Reaction Medium For Bromination Reactions, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 25:7, 1023-1026, DOI: 10.1080/00397919508012663

To link to this article:  http://dx.doi.org/10.1080/00397919508012663

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919508012663
http://dx.doi.org/10.1080/00397919508012663


losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

B
ib

lio
th

ek
 d

er
 T

U
 M

ue
nc

he
n]

 a
t 0

7:
51

 1
5 

Ju
ly

 2
01

3 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 25(7), 1023-1026 (1995) 

PERFLUOROHEXANE AS A NOVEL REACTION MEDIUM FOR 

BROMINATION REACTIONS 

Suzanne M .  Pereira, G. Paul Savage,*and Gregory W. Simpson 

CSIRO Division of Chemicals & Polymers, 
Private Bag 10, Rosebank MDC, Vic. 3169, Australia 

ABSTRACT: Perfluorohexane is shown to be a good alternative to carbon 
tetrachloride as a non-toxic, non-ozone-depleting, inert reaction medium 
for bromination reactions. Yields of brominated products were nearly 
quantitative and the reaction work-up was easier. 

Carbon tetrachloride is often the solvent of choice for bromination 

reactions. However, in response to the threat of global ozone depletion, 

the production of carbon tetrachloride will be phased out, for all but a 

very limited number of essential uses, by January 1996.1 We were there- 

fore interested in investigating alternative media for the bromination of 

alkenes. 

Perfluorohydrocarbons have been used as reaction media for 

various reactions including esterifications and transesterifications? poly- 

merisations? and flash photolysis reactions.4 Perfluorohydrocarbons 

* To whom correspondence should be addressed 
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1024 PEREIRA, SAVAGE, AND SIMPSON 

have unusual properties such as high density and stability, and low 

miscibility with water and organic compounds. We herein report the use 

of perfluorohexane (d: 1.68 g/ml, b.p. 57°C) as a reaction medium for 

alkene bromination. 
Neither bromine nor most organic alkenes are miscible with 

perfluorohexane. Bromine is more dense (d '," 3.12 g/ml) than perfluoro- 

hexane whereas most organic alkenes are of lower density. Thus, equi- 

molar amounts of bromine and the alkene can be added to perfluoro- 

hexane and they do not come into contact until the mixture is rapidly 

stirred. The perfluorohexane acts as an inert diluent and heat sink for the 

reaction. 

After the reaction is complete the brominated product is usually 

immiscible with perfluorohexane and can be conveniently filtered off in 

the case of solids, or phase separated in the case of liquids. Alternatively, 

the perfluorohexane can be evaporated under reduced pressure or 

extracted with an organic solvent. The separated perfluorohexane is 

usually free of reaction residues and in most cases can be used for 

subsequent reactions without further purification. 

Thus, for example, bromine and ethyl cinnamate (see Table, Entry 

3) were stirred rapidly at room temperature in perfluorohexane for one 

hour. The crystalline dibromo product formed in quantitative yield, and 

was filtered off. The recovered perfluorohexane was not coloured and 

could be reused without purification. 

In conclusion, perfluorohexane can be used as an inert reaction 

medium, as a non-toxic, non-ozone-depleting alternative to carbon tetra- 

chloride, for bromination reactions. 
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PERFLUOROHEXANE 1025 

TABLE 

Entry Reactant Product' b.pJmmHg 
or m.p., "C (lit.) 

1 1-hexene C4H9CHBrCH2Br 29.5/0.04 (103-5/36)5 

2 CH3CH=CHC02Et CH3CHBrCHBrC02Et 29/0.04 (100-10/20)6 

3 ethyl cinnamate PhCHBrCHBrC02Et 74.5-76.5 (7447 

4 styrene PhCHBrCH2Br 73.5-74 (73.5-74)8 

5 a-methyl styrene PhC(CH3)BrCH2Br 150/2 (95-97/0.07)9 

6 ally1 bromide CH2BrCHBrCH2Br 150/75 (220/760)'O 

* Yields were near quantitative in all cases. A11 products gave 'H n.m.r., I3C n.m.r., and 
mass spectra consistent with expected structures. 

EXPERIMENTAL SECTION 

Boiling points refer to the temperature for bulb to bulb distillation, 
melting points were taken in open capillary tubes and are uncorrected. 
1H and 13C n.m.r. spectra were recorded at 250MHz and 62.9MHz, 
respectively. Mass spectra were obtained on a Hewlett-Packard 
MSD 5970 GC-MS instrument. Commercially available solvents and 
reagents were used without further purification. Perfluorohexane was 
purchased from BNFL Fluorochemicals Ltd. (kilogram quantities). 

General procedure for bromination reactions. - Bromine (10 mmol) was 
added dropwise to a rapidly stirred mixture of the alkene (10 mmol) in 
perfluorohexane (50 ml) at room temperature. The heterogeneous 
mixture was stirred for one hour then filtered (solid products) or phase 
separated (liquid products) to give the crude brominated compounds 
which were purified by recrystallisation or distillation under reduced 
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1026 PEREIRA, SAVAGE, AND SIMPSON 

pressure, according to literature procedures. Products were examined by 
*H and 13C n.m.r., and by GC/MS to confirm their structure and assess 
purity. 
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