This article was downloaded by: [Tomsk State University of Control Systems
and Radio]

On: 23 February 2013, At: 04:47

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

Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

Solid-State vs. Solution
Stereospecificity in the
Bromination of Fluorinated
Olefins

Douglas G. Naae ?

# Department of Chemistry, University of Kentucky,
Lexington, Kentucky, 40506, USA

Version of record first published: 21 Mar 2007.

To cite this article: Douglas G. Naae (1979): Solid-State vs. Solution Stereospecificity
in the Bromination of Fluorinated Olefins, Molecular Crystals and Liquid Crystals,
50:1, 285-286

To link to this article: http://dx.doi.org/10.1080/15421407908084436

PLEASE SCROLL DOWN FOR ARTICLE

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

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.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/15421407908084436
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 04:47 23 February 2013

whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [Tomsk State University of Control Systems and Radio] at 04:47 23 February 2013

Mol. Cryst. Lig. Cryst., 1979, Vol. 50, pp. 285-286
© Gordon and Breach Science Publishers, Ltd., 1979
Printed in Holland

Solid-State vs. Solution
Stereospecificity in the Bromination
of Fluorinated Olefins

DOUGLAS G. NAAE
Department of Chemistry, University of Kenitucky, Lexington, Kentucky 40506, U.S.A.

(Received July 8, 1978, revised September 7, 1978)

Previous work on the ionic addition of halogens to olefins in the solid-state
has been published. For example, Paul and Curtin reported trans-stilbene,
adds chlorine cis in the solid-state.! Hadjoudis reported the trans-addition
of bromine to crystalline olefins.? Solid fluorinated olefins react with bromine
or chiorine vapor under radical conditions, and it has been shown that
extensive melt formation does not occur when the olefin contains a carboxylic
acid group.?

Previously developed synthetic techniques were used to prepare the follow-
ing olefins (where R = 3- or 4-HO,C—C¢H,—). These olefins are

R—~C|———CF——CI R—C|=CFC] R-—(|J=CFCF3
CF, F F
1 2 3

isomerically pure and the reactions of each isomer with bromine in solution
and the solid-state has been examined.

For the cis and trans isomers of 1, addition of bromine to the double bond
does not occur. Under conditions of radical bromination only isomerization
is observed in solution. Starting from either the cis or the trans isomer an
equilibrium mixture of 30 %, Z-isomer (CF; and Cl cis) and 709/ E-isomer is
formed. Attempts to react either isomer with bromine in a solid-gas reaction
have resulted in no reaction.

The cis or trans isomers of 2 stereospecifically add bromine to form the
trans-adduct in ionic reactions in either solution or the solid. With free radical
conditions in solution the erythro diastereomer is stereoselectively formed
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from either the cis or the trans isomer. The solid-gas reactions show a mix-
ture of ionic and radical pathways. Finally, the cis and trans isomers of 3
exhibit mainly non-stereospecific addition of bromine in solution for either
an ionic or radical reaction. However, the gas-solid reactions lead preferen-
tially to stereospecific formation of the cis-adducts.

The ionic brominations of 2 and 3 demonstrate differences in mechanism.
A bromonium ion is involved for 2 because of the high degree of stereo-
specificity (trans-addition) observed in the reactions; while 3 is brominated
via an open cation. Thus, the solution reactions of 3 are non-stereoselective,
and the solid-gas reactions preferentially form the cis-adduct.
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