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Abstract— Thermotropic liquid-crystalline polyurethanes were synthesized by the polyaddi-
tion reaction of such para-substiuted diisocyanate monomer as 1,4-phenylene diisocyanate(1,4-
PDD) and 25-tolylene diisocyanate(2,5-TDD), with 4,4"-bis(w-hydroxyalkoxy)biphenyls(BPm : HO-
CwH:nOCeH(CsH,OCH2OH ¢ m is the carbon number of the hydroxyatkoxy group). These polyu-
rethanes have mesogenic biphenyl units in the main chain, Properties of polymers were studied
by differential scanning calorimetry, wide-angle X-ray scattering, thermogravimetic analysis, polari-
zing microscopy, and infraed spectroscopy. DSC thermograms for these polymers exhibited
two endothermic peaks corresponding to phase transitions of melting and isotropization. Mesomor-
phic behavior of the polyurethanes were also observed under the polarizing microscope. For
example, polyurethane 2,5-YDI/BP5 with [8]=044 prepared from 2,5-TDI and BP5 exhibited
a liquid crystalline phase from 194 to 205C.

Infrared spectrum study indicated that the hydrogen bonding between urethane linkages
affected the mesomorphism.

The thermostabilities of polyurethanes 2,5-TDI/BP5 and 14-PDI/BP5 were measured at a
heating rate of 10C/min in air.

The temperatures of 5% weight 1os3 for 2,5-TDI/BP5 and 14-PDI/BP5 were 297 and 334¢,
respectively.
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Scheme 1. Synthesis of 4,4’ -bis(w-hydroxya-
lkoxy) biphenyls.
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Table 1. Properties of 4, 4™-bis(w-hydroxyal-
koxy) biphenyls(BPm)

Carbon Number mp Yield

BPm* of alkylene chain c(lit.) %
m
BP 2 2 211-213(211) 52
BP 3 3 209—211(208) 89
BP 4 4 196 —197(196) 85
BP 5 5 173—175(178) 85
BP 6 6 172—174(176) 82
BP 8 8 163— 165 87
BP11 11 159—160(160) 90
a) 4,4 -Bis{w-hydroxyalkoxy) biphenyl deriva-
tive

'H-NMR(DMSO-ds, 50C) : BP8, §1.73~1.14(24
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Fig. 1. IR spectra of 2,5-TDI/BP5 and 1,4-
PDI/BPS5.

Fig. 19l polyurethane(2,5-TDI/BP5, 14-PDI/BP5)
¢l IR spectrum®& YERNATE  3310cm FTol
NHol| #£Agh= 98 ik peak”}, 22|31 1710cm !
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Fig. 2. '"H-NMR specira of polyurethanes :
p

(A) 2,5-TDI/BP5 in DMSO-d, at 60

C ; 1,4-PDI/BP5 in DMSO-d, at 120C.
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Fig. 3. X-ray diffractograms of polyurethane
2,5-TDI/BP5 : (A) at 220C on hea-
ting ; (B) at 202C on heating ; (C)
at 108C on cooling ; (D) at 90C on

cooling.
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Fig. 4. Curve fitting results of the carbonyl
bands of the infrared spectra for 2,
5-TDI/BPS at 108C(A), 202C(B) and
220C(C).
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Table 2. Curve fitting results of the carbonyl peak of 2,5-TDI/BPS at various phases

hydrogen-bonded C=0 bands

free C=0O band

v fraction of v fraction of

(em™ area (em™) area
crystalline 1722 0.31 1739 0.22
(108C) 1703 0.48
liquid crystalline 1724 0.40 1741 0.26
(202C) 1705 0.34
isotropic 1728 0.55 1738 024
(220C) 1706 0.22
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Fig. 5. Curve fitting results of the carbonyl

bands of the infrared spectra for 1,4-

PDI/BP5 at 210C(A), 260C(B) and
285C(C).
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Fig. 6. Thermogravimetry conducted at a
heating rate of 10Cmin in an air at-

mosphere.

Table 3. Curve fitting results of the carbonyl peak of 1,4-PDI/BP5 at various phases

hydrogen-bonded C=O bands

fyee C=0 band

v fraction of v fraction of

{cm ) area (em "} area
crystalline 1723 0.27 1742 0.19
(210C) 1706 0.54
liquid crystalline 1725 0.35 1742 0.40
(260C) 1707 0.25
isotropic 1728 0.55 1738 0.24
(285C) 1706 0.17
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