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WAXD Rigaku D/MAX-3BX-

1 Cu 35 kV 30 mA

1.1 4 ° /min 1.4 ~40°

1.1.1 / / 25/35/

3h 45 0.5 g/dL 40 =

76.5 ~77.0°C 0.05 C
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CaH, 1 16
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1.1.2 1.2.2 2 5-
WRS-1 1 K/min 2 17
MODI1106 IR 25-
Nicolet 460 KBr UV-Vis 96.8% 179.6 ~
UV-2401 PC DMF 180.5°C 248.1C.

"H-NMR Bruker DPX2400 1.2.3 44 4 -18-
T™MS DMSO-d, CF,COOD MS -6 3 18 19
VG-ZAB-HS El  DSC - -18- -6

Netzsch DSC-204 N, 68.8% 248.2 ~
10 K/min 249.1°C.
TG Netzsch TG-204 1.3
N, 10 K/min  GPC Waters 1
5154102010 GPC 1 ml/min PS
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Fig. 1 Structure of the copolyester abbr. CP
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CP9 THF  CHCL
DSC TG CP1 WAXD DSC
GPC 1. 1 2 . CP1
1 CP1 n 0.39
3 T, T. 3 dL/g
X- 2

Table 1 Thermal properties and molecular parameters of the copolyesters

Initial monomer Phase transition temperature °C * \ Ui 1 1
Copolym . Ty C M, M,
ratio M, /M, corresponding enthalpy changes J/g  Heating/Cooling di; g™!
C191.7 7.55 N298.6 6.15 1
CP1 0.0/1.0 318.5 0.39

1290.8 -5.95 N182.3 -7.32 C

. C186.3 7.40 S248.1 7.37 N294.2 6.10 1
e 0.1/0.9 1285.2 -5.81 N240.6 -7.15 S177.5 -7.17 C 322.3 0.39

C181.2 7.35 S237.5 7.27 N285.5 6.50 1
o3 0.2/0.8 1275.4 -6.20 N231.2 -7.00 S170.7 -6.83 C 325.4 0.37

C175.6 7.39 S235.4 7.55 N279.3 6.00 I
cpa 0.4/0.6 1268.8 -7.70 N258.7 -7.44 S164.0 -7.07 C 328.9 0.36

C169.1 7.56 S215.9 7.39 N275.7 6.47 1
cbs 0.5/0.5 1262.5 -6.02 N210.8 -7.18 S158.9 -7.36 C 339.0 0.34

C166.6 7.74 S203.9 7.34 N266.4 6.30 1
cr6 0.6/0.4 1252.7 -6.12 N198.4 -7.15 S153.5 -6.33 C 343.3 0.31

C163.3 7.48 S198.5 7.30 N260.9 6.38 1
o7 0.8/0.2 1245.7 -5.98 N195.1 -6.81 S150.2 -7.01 C 3502 0.31

C158.7 7.29 S190.3 7.20 N253.6 6.40 1
s 0.9/0.1 1238.6 -6.13 N185.0 -7.06 S141.8 -7.00 C 355.7 0.30

C153.9 7.17 N251.9 6.26 1
P 1.00.0 1231.4 -5.88 N134.7 -6.66 C 366.3 11000 27500

@ 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

thermogravimetry © Tntrinsic viscosity ¢ Copolyesters CP1 ~ CP8 are not soluble in THF M, of these copolyesters not determined by GPC.

a T
CP1 b
CP1 ﬁ/_VNET__
o
b=} CP2
CP2 ;E' .
crs CP5 b
a
CP8 b
1 1 1 L
L4 10 20 30 40 120 160 200 240 280 320
20(°) Temperature (°C)
Fig. 1 WAXD powder patterns of copolyesters CP1 CP2 CP5 and Fig. 2 DSC thermograms of copolyesters CP1 CP2 CP5 and CP8
CP8 a First cooling scan b Second heating scan
1 2

5% X-
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1 X-
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~20° .
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298.6°C CP1 CP9
X-
DSC
DSC
2 . 2 CP1 CP2 CP5 CP8
CP1 CP1
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- 3 Polarizing optical micrographs of copolyester CP5
a Schilien texture obtained after cooling to 232°C b

Fan texture obtained after cooling to 185°C
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Fig. 4  WAXD patterns of quenched copolyesters CP1
CP2 CPS and CP8
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SYNTHESIS AND CHARACTERIZATION OF LIQUID CRYSTALLINE COPOLYESTERS
WITH X-SHAPED TWO-DIMENSIONAL MESOGENIC UNITS AND CROWN ETHER
CYCLE OF cis-4 4'-BIS 4-HYDROXY PHENYLAZO DIBENZO-18-CROWN-6

ZHANG Xiaojing' ZHANG Shuyuan” YANG Hailong® JIA Tiangang'
NIU Yingying WANG Shiyin' LI Zifa’
! College of Material and chemical Engineering  Zhengzhou University of Light Indusiry
Henan Provincial Key Laboratory of Surface® Interface Science  Zhengzhou 450002
2 College of Materials Engineering * Department of Chemistry ~ Zhengzhou University ~ Zhengzhou 450052

Abstract A 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-18-crown-6 was synthesized wvia solution
cocondensation polymerizations from 4 4'- a w-octanedioyloxy  dibenzoyl dichloride M, 2 5-bis p-
decyloxyphenylbenzoyloxy hydroquinone M, and cis-4 4'-bis 4-hydroxyphenylazo dibenzo-18-crown-6 M; as
the monomers . Monomer M, was synthesized by esterification and substitution reactions of p-hydroxybenzoic acid and
octanedioyl chloride. Monomer M, was synthesized by esterfication and reduction reactions of 2 5-
dihydroxybenzoquinone and p-decyloxyphenylbenzoyl chloride. Monomer M; was synthesized by diazotization and
coupling reactions of cis-diaminodibenzo-18-crown-6 and phenol. The molecular weights of copolyesters were not
high and the # of the copolyesters was in the range the of 0.39 ~ 0.30 dL/g. The monomer structures were
identified by using elementary analysis IR UV 'H-NMR and MS etc. All the copolyester samples were yellowish
powders and insoluble at room temperature in THF and CHCl; except the sample CP9. The properties of copolyesters
were investigated by using GPC 5 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, . CP2 ~ CP8 can exhibit both
smectic and nematic phases and the typical liquid crystal textures of smectic and nematic phases can be observed.
CP1 and CP9 only have nematic phase. The melting temperature and isotropic temperature 7T; of all copolyesters
increased regularly with increasing the cis-4 4'-bis 4-hydroxyphenylazo dibenzo-18-crown-6 unit content in the
copolyesters for the reason that the flexibility of —OCH, OCH,— chains in comonomer M; rendered the copolymer to
build up regular structure easily and increase its degree of ordered arrangement. The temperatures of 5% weight
loss T, in TG experiments were in the range of 318.5 ~ 366.3°C and increased with an increase of the content
of T-shaped mesogenic units in the copolyesters. The reason is that the T-shaped two-dimensional mesogenic unit
has a very rigid structure and high thermal stability. Increasing the content of T-shaped two-dimensional mesogenic
units will improve the thermal stability of the copolyesters. The WAXD studies illustrated that the copolyesters were
liquid crystalline with a nematic phase. A dispersive peak at 20 near 20° appeared in their WAXD patterns  which
is a typical character for quenched nematic liquid crystal copolyesters.

Keywords  X-shaped two-dimensional unit cis-4 4'-Bis 4-hydroxyphenylazo  dibenzo-18-crown-6  Liquid

crystalline copolyester Synthesis and characterization





