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Table 1 Thermal properties and molecular weight of the copolyesters

Phase transition
temperature( T )*

Ta T;
150 228
141 225
128 220
90 185
79 178

b

Mol wt

Copolyesters THAC)

M, M.

CP1
CpP2
CcpP3
CP4
CP5

5600
5800
6100
6500
7800

7600
8300
8400
9100
11000

342
338
333
335
315

*Determined by using MDSC and proved by using POM;
*Determined by GPC:
“Temperature of decomposition(5% mass loss in Np)
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Fig. 1 DSC thermograms {first scan)} of polyesters CP1
~-CP5 (heating rate: 10K /min)

Fig. 2 Opticsl polarizing micrograph of polyester CP4, focal-
conic texture,obtained at 165T ( x 320)
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Table 2 The results of WAXD measurements

Polyesters T(C) 26(") d(am) L{om) a(")
g . ©:240°C
CPt 170 4.50 1.97 2.69 42.9
20.4
200 4,36 2.3  2.69 410
‘E‘ CP2 160 4.44 199 269 42.3
% 175 4.30 0.25 2.69 40.4
% CP3 140 4.40 2.00 2.69 42.0
= 180 4.32 2.04 2.69 40.7
CP4 120 4.46 1.98 2.69 42.6
150 440 2.01 2.69 41.6
00 16.0 26'0 36_0 40(') CP5 100 4.48 1.97 2.69 42.9
26() 140 438  2.03  2.69 41.0
Fig. 3 Powder X-ray diffraction patterns for polyesters CP3
at different temperatures
Table 3 Optical activity of the chira! compounds and copolyesters
Compounds or No. of chiral carbons  Solution concertration  Optical rotation Specific rotation Moler rotation®
copolyesters in the empounds® (10~ 2g/mL) (degree, +) (deg dm ™ 'g lem®) (10~ 2deg em 'mol” 'em®}
2 1 1.6560 0.432 13.1 27.3
4 2 0.3412 0.080 11.7 60.9
5 2 0.4852 0.108 11.1 58.0
CP1 2 0.2433 0.037 7.6 64.4
cp2 2 0.2432 0.036 7.4 65.9
CP3 2 0.2732 0.041 7.5 70.1
CP4 2 0.2512 04.036 7.2 70.5
CPs 2 0.2501 0.033 6.6 79.1

*Number of chiral center of esch repeating units of copolyesters;

bMolar rotations were calculated with the molecular weight for low molar mass molecules and that of the repeating monomeric unit for

copolyesters
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DESIGN AND SYNTHESIS OF NOVEL LIQUID CRYSTALLINE
COPOLYESTERS WITH CHIRAL SMECTIC C PHASE

LI Zifa!, NIU Mingjun', ZHANG Shuyuan®, ZHENG Shijun', PEI Haiyan'
(' Department Materials and Engineering, Zhengzhou University, Zhengzhou 450052)
(? College of Chemistry and Chemical Engineering , Zhengzhou University, Zhengzhou 450052)
ZHOU Qifeng, ZHANG Dong
{ Department of Polymer Science and Engineering, The College of Chemistry , Peking University, Beijing 100871)

Abstract A series of novel Shish-Kebab type liquid crystalline copolyesters with chiral smectic C phase was
synthesized by low temperature solution polycondensation with terephthaloyl chloride, 2, 5-bis[4-((s)-2-
methylbutoxy) benzoyloxy ] hydroqunone, ethylene glycol, diglycol, triethylene glycol, tetraethylene glycol
and polyethylene glycol as the monomers. The copolyesters were characterized by GPC,DSC, TG, WAXD,
polarizing macroscope(POM)with a heating stage and rotational analysis instrument. It was found that the
copolyesters entered into liquid crystal phase when heated to above their melting temperature. The focal-
conic texture was observed. All the chiral compounds and copolyesters showed high optical activity.
Temperature-variable X-ray diffraction study together with the POM and polarimetric analysis revealed that
the copolyesters synthesized exhibited a chiral smectic C phase. Both T, and T; of all the copolyesters
decreased with the increase of the length of polyethylene glycol flexible spacers in copolyesters, while the
temperature range of the liquid crystal phase of the copolyesters became wider.

Key words Liquid crystal copolyesters, Chiral smectic C phase, Design and synthesis



