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Table 1 Thermal properties and molecular parameters of the copolyesters
. Phase transition“C*( corresponding enthalpy .
Copolyesters Tnitial menomer ratio (Mz/M; )} T¢ (Y [9l(dlig) M, M,
changes, Jg~'}, [Heating]
CP1 0.0/1.0 K 153.4(4.98) N 261.7(4.85}1 . 285.3 0.35
CP2 0.1/0.9 K 147.9(4.46) N 241.3(4.62)1 277.4 0.32
CP3 0.2/0.8 K 143.7(4.42) N 234.6(4.35)1 273.1 0.31
CpP4 0.4/0.6 K 139.5(4.39) N 225.2(4.20)1 270.5 0.30
CP5 0.5/0.5 K 131.2(4.56) N 219.8(4.12)1 268.2 0.29
CP6 0.6/0.4 K 127.8{4.31) N 210.5(4.47)1 265.7 0.28
CP7 0.8/0.2 K 123.1(4.52) N 194.9(4.18}1 261.6 0.26
CP8 0.9/0.1 K 121.6(4.60) N 185.3(4.60)1 259.8 0.25
CPo 1.0/0.0 K 115.3 (5.15) N 181.0(4.37)1 315.7 - T100 19000

* Determined using DSC and proved by using POM, the data are the peak values;

b Temperature of decomposition 5% mass loss in N; as detected by thermogrvimetry ;

® Intrinsic viscosity;

¢ Copolyesters CP1 ~ CP8 are not soluble in THF, M, of these copolyesters not determined by GPC.
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Fig. 2 WAXD powder pattern of copolyesters CP1,CP2,
£P4,CP6 and CP8
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Fig. 3 DSC thermograms( first scan) of copolyesters CP1 ~ CP9
Heating rate: 10 K/min

Fig. 4 Polarizing optical microcopy photographs of CP2 (a} and CP8 (b)
a) Threaded texture, obtained at 197°C ; b}Schlieren texture, obtained at 155°C
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SYNTHESIS AND CHARACTERIZATION OF LIQUID CRYSTALLINE
COPOLYESTERS WITH X-SHAPED TWO-DIMENSIONAL MESOGENIC
UNITS AND CROWNETHER CYCLE OF cis-4,4'-BIS(4-HYDROXY PHE-

NYLAZOQ)DIBENZQ-14-CROWN-4

ZHENG Shijun' , XU Xiachui' , WANG Jingwu', ZHANG Shuyuan®,
DU Yang', LI Xiaowei', LI Zifa', ZHOU Qifeng’
(' College of Materials Engineering, ° Dep of chemistry, Zhengzhou University, Zhengzhou 450052}
(* Department of Polymer Science and Engineering, College of Chemistry and Molecular Enginesring, Peking University, Beifing 100871)

Abstract A novel series of main chain liquid crystalline copolyesters with X-shaped two-dimensional mesogenic
units and crown ether cycles of cis-4,4’-bis(4-hydroxyphenylazo} dibenzo-14-crown-4 was synthesizeed via solution
cocondensation polymerizations from 4, 4'-( @, w-octanedioylxy)dibenzoyl dichloride (M, }, 2, 5-bis ( p-
dodecyloxybenzoyloxy ) hydro-quinone (M, ) and cis-4,4’-bis(4-hydroxyphenylazo) dibenzo-14-crown-4 (M, } as the
monomers . Monomer M, was synthesized by esterification and substitution reaction of p-hydroxybenzoic acid and
octanedioyl chloride. Monomer M, was synthesized by esterfication and reduction reaction of 2, 5-
dihydroxybenzoquinone and p-dodecyloxybenzoyl chloride. Monomer ( M; ) was synthesized by diazotization and
coupling reaction of cis-diaminodibenzo-14-crown-4 and phenol . The molecular weights of copolyesters are not high,
and the [17] of the copolyesters ranges from 0.35 ~ 0.25 dL/g. The monomer structures were identified by using
elementary analysis,IR, UV, H-NMR and MS eic . All the copolyester samples are yellowish powders anid insoluble
at room temperature in THF and CHCl, except for sample CP9.The properities of copolyesters were investigated by
using GPC.[ ] .DSC.TG.WAXD and POM. It was found that all the copolyesters went into liquid-crystal phase
when they were heated over their melting temperature { T, ). The thread texture and schlieren texture can be
observed . Their melting temperature and isotropic temperature{ T;) change regularly with varying the cis-4,4"-his(4-
hydroxyphenylazo} dibenzo-14-crown-4 unit content in the copolyesters. The WAXD study illustrated that the
copolyesters are liquid crystalline with a nematic phase. A dispersive peak at 28 near 20°appeared in their WAXD
patterns, which is a typical character for quenched nematic liquid crystal copolyesters.

Key words X-shaped two-dimensional unit, cis—4,4'—bis(4—hydrox3}phenylazo)dibenzo-14-cr0wn—4, Liquid

crystalline copolyester, Synthesis and characterization



