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Abstract : A series of wholly aromatic polyesters with flexible side chains was synthesized
by solution and melt polycondensation from several aromatic diols with 2,5-dialkoxy terephthalic
acid chloride. The majority of these polymers were soluble in p-chlorophenol, THF, DMF
and CHCI; at elevated temperatures and melting temperatures could be systematically
reduced increasing the length of the side chains. P-HQ and P-BP showed marble and schlieren
textures which is indicative of a nematic phase. However, P-ND, P-DBP an P-DDPSO
did not exhibit any texture related to liquid crystals. The inherent viscosity(#n,) measured
at 45C in p-chlorophenol was (.15-2.51d1 / g and initial decomposition{Ty) in TGA occurred
at 275~326C in N,-gas. WAXS-diffractograms showed that P-HQ and P-BP were highly
crystalline at room temperature, Especially, by analysis of sharp reflex at the lowest angle,
it was suggested that this type polymers crystallized to layered structures and that diameter
of rigid polymer backones containing oxygen atom were about 5.20A and 7.58A, respectively.
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Table 1. Polymerization Conditions, Yields and Elemental Analysis Data of Aromatic Polyesters with Flexible
Side Chains

Polym. Raxn. Rxn. Yield C in % H in%

Polymers Method Temp. Time (1%) in 7% in %
(C) Calc, Found Calc. Found

P-HQ-8 A 80 79 72.46 72.36 8.05 8.11
P-BP-8 A 80 4 77 75.52 75.57 7.69 7.63
P-ND-8 A 80 4 71 74.73 74.78 7.69 7.62
P-HQ-12 C 250 5 85 74.98 74.26 9.21 9.58
P-BP-12 B 100 4 96 77.16 - 8.79 -
P-BP-12 C 70 5 87 77.16 77.15 8.79 3.96
P-ND-12 B 100 4 87 76.40 - 8.80 -
P-ND-12 C 260 5 87 76.40 75.96 8.80 9.03
P-DBP-12 B 100 4 81 75.80 75.64 8.42 8.74
P-DDPSO-12 B 100 4 80 70.55 70.32 8.02 8.14
P-BP-16 B 100 4 89 78.36 78.02 9.54 9.72
P-ND-16 B 100 88 77.90 77.83 9.62 9.86

A : Terephthalic acid-diol polycondensation in soluton
{Used thionyl chloride in pyridine as catalyst)

B : Terephthalic acid chloride-diol polycondensation in solution

C : Terephthalic acid chloride-diol polycondensation in the melt
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Fig. 1. IR-spectra of aromatic polyesters with flexible

side chains : a) P-BP-12, b) P-ND-12, ¢)
P-DBP-12and d) P-DDPSO-12.
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Fig. 2. '"H-NMR spectra of aromatic polyesters with
flexible side chains ;a) P-BP-12, b) P-ND-
12, ¢) P-DBP-12and d) P-DDPSO-12.
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Table 2. Solubility! of Aromatic Polyesters with Flexible Side Chains

; -Chl
Polymers Polym. so, POMoro one  THF DMF  CHCL,  AcOH
Method phenol
P-HQ-8 A 0 0 X 0 0 0 X
P-BP-8 A 0 0 X 0 o) 0 X
P-ND-3 A 0 0 X 0 0 0 X
P-HQ-12 C 0 0 X A o A X
P-BP-12 B 0 0 X o 0 N X
P-BP-12 C (6] (¢] X A A A X
P-ND-12 B 0 0 X 0 0 0 X
P-ND-12 C 0 (6] X N VaN A X
P-DBP-12 B 0 0 X 0 0 0 X
P-DDPSO-12 B 0 0 X o] 0 0 X
P-BP-16 B 0 0 X 0 0 0 X
P-ND-16 B 0 0 X 0 0 0 X
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X : Insoluble
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Table 3. Thermal Properties of Aromatic Polyesters with Flexible Side Chains'

Polymers Polym, Ts T Ty’ 5% weight # inh®
method () (c) () loss () (dL/g)
P-HQ-8 A 80,150(N) ? 300 375 0.26
P-BP-8 A - 117,180(N) 250 302 380 0.28
P-ND-8 A - 115,185 232 290 380 0.15
P-HQ-12 C 39 172(N) 221 309 390 0.49
P-BP-12 B 43 103,202(N) 263 300 392 1.09
P-BP-12 C 47 106,219(N) 292 305 385 2.51
P-ND-12 B 45 212 293 390 0.53
P-DBP-12 B 49 64,91.7 - 300 390 0.33
(=) (=)
P-DDPSO-12 B 46 — 326 390 0.32
(—) (-)
P-BP-16 B 69 97,132(N) 155 285 380 0.30
P-ND-16 B 50 70,91 149 275 350 0.39

3

4

5

Observed in TGA and DSC under N.(10%C / min)
? Melting temperature of side chains

Mesophase transition temperature(N : Nematic)

Isotropic melting temperature
Initial decomposition temperature

® Measured at a concentration of 0.5g/dL in p-chlorophenol at 45C
" Parenthesis indicates the data obtained by 2nd heating in DSC
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Table 4. WAXS-Reflex Data of Aromatic Polyesters with Flexible Side Chains

P-HQ-38 P-BP-8 P-HQ-12 P-BP-12 P-BP-16
26 d(A) Intensity' 26 d(A) Intensity 260 d(A) Intemsity 26 d(A) Intensity 260 d(A) Intensity
5.09 15.24 s 5.06 1745 s 434 2033 vwvw 392 2253 s 319 2761 s
7.33 12.05 s 6.08 14.53 w 753 1173 wvw 763 11.57 w 7.83 11.29 m
10.78  8.19 w 2067 429 sb 8.55 10.33 w 11.86  7.45 w 1966 451 sb
1467 6.03 wb 4419 206 vwvw 1275 694 vwvw 2043 434 s)b 4402 206 vwvw
1884 471 wphb 20.17 440 sb 4333 209 wpb
2111 421 wb 2459 3.62 m
2448 3.63 w 4384 206 vwvwpb
4353 2.08 wvw

' Reflex intensity ;
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s

. strong, m : medium, w . weak, vw : very weak, b : broad
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