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Thermotropic, liquid crystalline behavior of
several different series of main chain polyesters
was earlier reported by us!-5. These polymers
consisted of aromatic ester type mesogenic units
with either rigid or flexible spacers. As a part
of our continued effort to establish structure-
liquid crystal property relationships of polyesters

with such structural features, two new polyesters
(1) and (] ) were prepared and their thermal
properties and liquid crystal behavior were in-
vestigated by differential scanning calorimetry
(Perkin-Elmer DSC-1B) and on a hot-stage(Me-
ttler FP-2) of a polarizing microscope(Leitz,
Ortholux).
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The synthetic route for the polymers was as follows:
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The preparation method of dichloride(][)
and of the polymers were earlier described 1-4~7,
Polymers( [ Jand (]) were prepared by the
similar method at room temperature in 1,1,2,
2, -tetrachloroethane (TCE)-pyridine mixture.

General properties and thermal behavior of
the polymers are shown in Table | and Figure
1. Thermodynamic data in the table were ob-
tained from the thermograms of heating runs
shown in the figure. Bromopolymer([) had
lower melting temperature(T,) than methylpo-
lymer( [ ), as expected from difference in size
of the two lateral substituents on mesogenic
units. We earlier observed the same phenomenon
in the melting points of another series of liquid
crystal polymers whose mesogenic groups con-
tained middle mono-substituted hydroquinone
moiety with two flanking p-oxybenzoate units?.

Polymer( [ ) exhibited a strong exothermic
crystallization followed by two endotherms .co-
rresponding to melting and liquid crystal— iso-
tropic phase transitions, respectively. Upon
cooling this polymer clearly showed reversible
isotropic— mesophase transition, but not a exo-
therm for a mesophase—solid transition,. pro-

bably due to very slow crystallization kinetics.
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Figure. 1. DSC Thermograms of Polymer(]) and
(@) (Upper two curves are for Polymer
(1) and bottom two for Polymer(]).
All of the runs were made under a ni-
trogen atmosphere with the heating and
cooling rate of 20°C/min).
Polymer( ), however, showed both transitions
on heating as well as on cooling, see Figure 1.
Both polymers produced turbid and and stir-
opalescent melts. The melts possessed optical
textures characteristic to nematics(see Figure 2)
on a polarizing microscope. DSC data of T,, and
T, agreed very well with microscopic observa-
tions.

As one can see from Table |, T, of polymer
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Figure. 2, Photomicrographs of Melts of Polymers
(I) and (@) (The photographs span a
sample length of 440um.) : (a) Photomi-
crograph of Polymer(]) taken at 160°C
(magnification 320x) ; (b) Photomicrogra-
ph of Polymer(]) taken at 200°C(ma-
gnification 320x).

- C. Ober, R.W. Lenz

slightly higher than those of polymer( [ ), The
similar phenomenon was earlier observed by us
for the polymers with the same structural fea-
tures. We are presently investigating, in detail,
the liquid crystal properties of a polymer which
has the same mesogenic unit as polymer(]),
but interconnected through decamethylene spa-
cer inplace of hexamethylene group.
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Table. [. Properties of Polymers (I) and (I)
-] | o A Hi
Polymers ‘ 7¥in | Ty °C ‘ Kcal/mole Ty °C ! Kcal/mole | cal/mole K
(D 0.197 12| 227 0.56 ; 0.11
(I 0. 166 183 ; 235 0. 48 [ 0.10

*Measured on a 0.5g/100m/ solution of the sample in TCE at 30°C

(1) was lower than that of polymer([), su-
ggesting that the larger substituent more ef-
ficiently hinders for one polymer chain from
approaching to another, which would give rise
to the destabilization of the mesophasel8. The
values of A Hi and A Si of polymer( 1) were
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