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Bicyclo[2.2.2]octane Esters exhibiting Wide-range Nematic Phases

By GEORGE W. GraY* and STEPHEN M. KELLY
(Deparvtment of Chemistry, The University of Hull, Hull HU6 TRX)

Summary Three types of ester incorporating the 1,4- higher temperatures than those of analogous mesogens
disubstituted bicyclo[2.2.2]Joctane ring have been pre- containing the 1,4-disubstituted phenylene or trans-1,4-
pared and found to exhibit wide-range nematic phases at disubstituted cyclohexane ring.
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BASED on earlier work on diesters,! the 1,4-disubstituted
bicyclo[2.2.2]octane ring has been regarded as detrimental
to the manifestation of liquid crystal properties. However,
recently it has been reported? that some of a range of mono-
and di-esters containing the 1,4-disubstituted bicyclo-
[2.2.2)octane ring do exhibit higher nematic to isotropic
liquid transition temperatures than analogous materials in
which the 1,4-disubstituted phenylene ring replaces the
bicyclo-octane ring. In this more recent work,? all the
esters were formed from the bicyclo-octanols and aromatic
carboxylic acids. In contrast, the esters (4) prepared by
us were derived from bicyclo-octane carboxylic acids and
phenols, and we find that they consistently exhibit liquid
crystal transitions at higher temperatures than analogous
mesogens in which the bicyclo-octane ring has been replaced
bya 1,4-disubstituted phenylenedor a trans-1,4-disubstituted
cyclohexane ring.* These observations are consistent with
recent findings for other 1,4-disubstituted bicyclo[2.2.2]-
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octane mesogens not of the ester type reported by Gray and
Kelly.®

These results are of importance in relation to current
commercial requirements for a range of stable nematogens
displaying a spectrum of physical behaviour, e.g. birefring-
ence, viscosity, nematic—isotropic liquid transition tempera-
tures, for use in electro-optical displays.

The esters (4) of the l-carboxy-4-substituted bicyclo-
[2.2.2]Joctane (2) were prepared in three steps. [Iirstly,
the 1-bromo-4-substituted bicyclo{2.2.2]Joctane (1) prepared
from a method of Holtz and Stock,® was converted into the
1-carboxy-4-substituted bicyclo[2.2.2]octane (2) by a
modified Koch-Haaf reaction.® The ester (4) was generated
by an adapted literature method! from the acyl chloride (3)
prepared in the normal way. After routine purification the
ester (4) was obtained with a high degree of purity and in
good yield.

The structures of the esters (4) were established by
analysis of 'H n.m.r., ir.,, and mass spectra. G.l.c. and
resistivity measurements indicated a high degree of purity
(=99-59%). Transition temperatures for a selection of the
esters are given in the Table.

TaBLE. Transition temperatures (in °C) for compounds (4).
Crystal-nematic/
isotropic Nematic-isotropic
— A 2 T U U —

R (4a ) (4b) (4¢c) (4a) (4b) (4¢)
n-Butyl 98 108 143 (96)2 202 285-6
n-Pentyl 89 106 143-5 109 203-5 282-5

n-Hexyl 717 98 134 102 204 270

a Monotropic transition.
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