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Fig. 1 IR spectra of monomer 1, 2, 3 and CPS

Table 1 Thermal properties and molecular parameters of the copolyesters

Copolymers

Initial monomer

Phase transition{ C)*
(correspﬂnding enthalpy changes, Jg’l 3

TG( T

[ gle(dLsg)

M4 M

tiol My/M; )
ot Fal s [ Heating/ Cooling ]

Pl 0.0/L.0 K 241.0 (7.65) N 291.7(5.71) 1 301.8 0.37
[ 284.9(5.10) N 231.4(5.90) K

P 0.1/0.9 K 232.7(7.12) N 288.4(5.70) I 311.9 0.36
1278.9(5.15) N 220.6(6.13) C

73 0.2/0.8 K 228.5(7.72) 8$271.0{7.41) N 285.7(6.31) I 319.7 0.34
1275.2{6.10) N 263.9(7.11) §220.7(6.95) K

cPa 0.4/0.6 K 171.4(7.43) 5198.2(7.71) N 275.1(6.92) I 325.6 0.33
1 263.5(6.50) N 189.3(7.52) $162.1(7.25) K

CPS 0.5/0.5 K 151.9(8.66) 5193.9(6.91) N 269.8(5.85) [ 327.7 0.30
1252.4(5.63) N 182.6(6.72) S 137.1(7.15) K

CP6 0.6/0.4 K 137.9(7.85) 5190.6{6.51) N 258.3(6.17} I 331.5 0.30
1247.9(5.93) N178.7(6.20) $ 125.3(7.43) K

"

P 0.8/0.2 K 132.3(8.14) S 180.7(7.35) N 249.9(5.67) [ 335.1 0.28

1235.3 (5.45) N 167.1(6.75) S 118.9(7.63) K
5

CPS 4.9/0.1 K 129.0(8.93) S 164.5(6.87) N 239.0(6.47) | 339.7 0.25
1218.8(6.21) N 150.1{6.58) $110.7{7.33) K

CPo 1000 K 105.9{6.37)N 199.1(5.30) I 347.4 - 7100 19000

I1184.8(5.21) N91.7(6.08) K

*Determined using DSC and proved by using POM, the data are the peak values; ® Temperature of decomposition 5% mass loss in N, as detected by

thermogravimetrys © Intrinsic viscosity; ¢ Copolyesters CP1 ~ CP8 are not soluble in THF, M, of these copolyesters not determined by GPC; K:crystal;S:

smectic ; N : nematic ; 1 - isotropic temperature
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Fig. 2 DSC thermograms of copolyesters CP1, CP2, CP5 and CP8
a) First cooling scan; b) Second heating scan

Fig. 3 Polarizing optical microcopy photographs of CP5
a) Ball granul texture, obtained at 250°C;
b) Mosaic texture, obtained at 130°C
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Fig. 4 WAXD pattern of quenched copolyesters CPI,
CP2, CP5 and CP8
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AHHBL.CP5 M CP8 FR/h i 28 = 2.92°H1 2.42°4k
ARNE —~ RS E, XM ZEEE 4 K5
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SYNTHESIS AND CHARACTERIZATION OF LIQUID CRYSTALLINE
COPOLYESTERS WITH X-SHAPED TWO-DIMENSIONAL MESOGENIC
UNITS AND CROWNETHER CYCLES OF
trans-4 ,4'-BIS(4-HYDROXY-PHENYLAZO ) DIBENZO-18-CROWN-6

ZHANG Shuyuan', LIU Yukun®, XU Xiachui’ , ZHENG Shijun’, WANG Jingwu’, WANG Meng’,
SHI Hongwei’, LI Zifa’, ZHOU Qifeng’
(* Department of Chemistry, ® College of Materials Engineering, Zhengzhou University, Zhengzhou 450052)
¢ Department of Polymer Science and Engineering , College of Chemistry and Molecular Engineering, Peking University , Beijing 100871)

Abstract A series of main chain liquid crystalline copolyesters with X-shaped two-dimensional mesogenic units and
crown ether cycles of #rans-4, 4'-bis (4-hydroxyphenylazo ) dibenzo-18-crown-6 was synthesized wia solution
cocondensation polymerizations from 4, 4 (a, cu-hexanedioylxy) dibenzoyl dichloride (M, ), 2, 5-bis ( p-
octyloxybenzoyloxy) hydroquinone (M, )} and trans-4,4’-bis (4-hydroxyphenylazo) dibenzo-18-crown-6 (M, ) as the
monomers . The molecular weights of copolyesters are not high,and the [ ] of the copolyesters ranges from 0.37 ~
(.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 and insoluble at room temperature in THF and CHCl; except sample
CPY. The properties of copolyesters were investigated by using GPC, [ 7],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, ).
In their liquid crystalline state, the typical mosaic texture or focal-conics texture or broken fan texture of smectic
phase ,and ball granul texture or thread texture or schlieren texture of nematic phase can be observed. Their melting
temperature and isotropization temperature ( T, ) changed regularly with varying the trans-4, 4'-bis (4-hydr-
oxyphenylazo} dibenzo-18-crown-6 unit content in the copolyesters. The WAXD studies also evidenced the ligquid
crystallinity of these copolyesters.

Key words X-shaped two-dimensional unit, trans-4, 4'-Bis (4-hydroxyphenylazo ) dibenzo-18-crown-6, Liquid

crystalline copolyester, Svnthesis and characterization



