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Abstract—A series of thermotropic Polyurethanes
para-type diisocyanate such as 2,5-tolylene diisocyanate(2,5-TDI) with 4-4'-

polyaddition of a

mesogenic unit were synthesized by

bis(w-hydroxyalkoxy) biphenls(BPm : HOCmH,OC:H,OC,H,,OH : m is the carbon number of

the hydroxyalkoxy group) in DMF,

Intrinsic viscosities of the polymers were in the range of 041~099dL/g DSC thermograms

for these polymers exhibited two endothermic peaks corresponding to

phase transitions of melting

and isotropization. For examplem polyurethane 2,5-TDI/BPIl with (nJ=099 prepared from 25-TDI

polyurethanes have been investigated by

wide-angle X-ray scatter(WAXS), infrared (IR) spectroscopy, and differential scanning calorimetry
)

The mesomorphic behavior of the polyurethanes was concluded to be greatly dependent

on the intermolecular hydrtgen
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bonds through the urethane.
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Scheme 1. Synthesis of thermotropic polyurethanes.
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Table 1. Polyaddition Reaction® of 2,5-Tolylene Diisocyanate(2,5-1DI) with 4,4>-Bis(whydroxy-

alkoxy)bipyenyls(BPm)

Carbon number

_ 2,5-TDI BPm Time Yield [n]™
of alkylene chain

o g{mmol) g(mmol h % dL/g
2,5-TDI/BP 2 2 0.613(3.52) 0.97(3.52) 12 90 insoluble
25-TDI/BP 3 3 0.610(3.50) 1.06(3.50) 20 92 041
25-TDI/BP 4 4 0.600(3.44) 1.14(3.45) 20 90 0.53
25-TDI/BP 5 5 0.600(3.44) 1.23(3.45) 20 92 0.44
25-TDI/BP 6 6 0.600(3.44) 1.33(3.45) 20 94 0.82
25-TDI/BP 7 8 0.610(3.44) 1.55(3.50) 24 93 047
2,5-TDI/BP 11 11 0.610(3.50) 1.85(3.51) 24 95 0.99

a) Solvent ; DMF, 15ml.

b) Intrinsic viscosity measured in 1,1,22-tetrachloroethane-phenol(1: 1 v/v) solution at 30C.
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Fig. 1. 'H-NMR spectrum of BP1l in DMSO-ds at 80C.
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Fig. 2. 'H-NMR spectrum of 2,5-TDI/BP11 in DMSO-ds at 140T.
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Fig. 3. DSC curves of polyurethane 2,5-
TDI/BP8 at heating rate of 20/min.
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Fig. 4. DSC curves of polyurethane 2,5-
TDI/BP11 at heating rate of 20/min.
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Fig. 5. Optical microscopy photographs of
2,5-TDI/BP11 at 167C at cooling.
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Table 2. Thermal Properties® of 2,5-TDI/BPm Polyurethanes

13

Tn T, Ti—Ta AH, AH;
Polymer . .

C C deg Vg J/g

25-TDI/BR 2 256 279 23 15.2 474
2,5-TDI/BR 3 227 245 18 7.5 335
25-TDI/BR 4 214 232 18 6.0 348
25-TDI/BR 5 194 205 11 5.6 15.6
2,5-TDI/BR 6 191 204 13 133 14.6
25-TDI/BR 7 152 172 20 64 345
2,5-TDI/BR 11 156 172 17 16.3 435

a) Transition temperatures sere detemined by DSC measurements with a heating rate of 20Cmin.

(A)
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Fig. 6. X-ray diffraction patterns of polyure-
thane 2,5-TDI/BP11 : (A)158C : (B)
at room temperature.
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Fig. 7. Infrared spectra of polyurethane 2,5-
TDI/BP8 in the range 1600-3600cm™!
from 100T to 210T.
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