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Abstract
We synthesized liquid crystalline polymers containing isosorbide group as a cholesteric derivative and methylene group for

controlling the transition temperature to the liquid crystal phase. Effects of the concentration of the isosorbide group and the
position of the methylene group on the properties of the liquid crystalline polymer were investigated. Among all the synthe-
sized polymers, polymers (MnHI-x) with a methylene group in the main chain showed higher melting transition temperature
and thermal stability than those (SnBI-x) with a methylene group in the side chain. All the synthesized polymers showed
an enantiotropic liquid crystal phase. The polymers having 10 mol% isosorbide as a cholesteric liquid crystal phase derivative
showed nematic phase, and those having 20 mol% or more isosorbide showed a cholesteric or chiral smectic phase. Thus,

we can conclude that the isosorbide group plays a role as a cholesteric liquid crystal phase derivative.
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Table 1. Composition of Monomers for Polymers
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Polymers Tsosorbide (mol) HQ" (mol) BP® (mol) DDA-n° (mol) DTA-® (mol) Yield (%)
M6HI-10 0.1 0.9 - 1 - 71.1
M6HI-20 0.2 0.8 - 1 - 69.9
M6HI-30 0.3 0.7 - 1 - 66.0
MS8HI-10 0.1 0.9 - 1 - 70.1
MS8HI-20 0.2 0.8 - 1 - 71.5
MBS8HI-30 0.3 0.7 - 1 - 65.9
M10HI-10 0.1 0.9 - 1 - 72.8
MI10HI-20 0.2 0.8 - 1 - 73.0
MI10HI-30 0.3 0.7 - 1 - 67.3
S4BI-10 0.1 - 0.9 - 1 1.7
S4BI-20 0.2 - 0.8 - 1 60.7
S4BI-30 0.3 - 0.7 - 1 67.7
S10BI-10 0.1 - 0.9 - 1 69.4
S10BI-20 0.2 - 0.8 - 1 72.3
S10BI-30 0.3 - 0.7 - 1 60.3

aHydroquinone, b4 ,4’-Biphenol, C4,4’—Dicarb0xy— a , w-diphenoxyalkane, d2,5—Dialk0xy terephthalic acid
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Figure 1. Reaction schemes for polymer synthesis.
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Figure 2. '"H-NMR spectra of MSHI-x.

L

ojgk ofo]dmto]=9] FHEE ofulsiH, 10, 20, 3002 UERASITH

B Ao AR GAIQ 44-T0) T2 EA] ¢, w-tfo]H| A
AR 2,5-Tpo] F=A] Bl T4 EA[15-17]9] W o® 3
sielom, BEE uERAES ARSHITH[ISICE FAHUTH
Figure 1] I#A}2] F/gNEg-21S Hod 31 91O, Table 1] L
78] S AT EA Y 24 UERIIEE e A=) B
< M8HI- 10 o1& 5o} 7|&skslth

22.1. IEXHMSHI-10)2| &M

s 717F 2 100 mLe] ¥-371e]l SOCL 0.74 g (6.22 * 107
mol)& Y1 ASTHS ol83to] NS ES 2EE 0 TR U &
WHAIZIT) HeA)7|E o] 4ste] Fd | mLE W3] 4slsta
20 min % WHSAIZ] & A TH7E AASE tHE £7]¢] ofo]
Z2:HE0]E 0,04 g (0.28 x 107 mol), BRI E2= 026 g (2.32 x 107
mol), 4,4-THo]7F2EA]-1,6-T}o | HHAISE|Gl 1 g (2.58 x 107 mol)
< Fd¥ TCEl &3iA713, ol& Aatati7|E Fato] A9
57 W= HH3] Hslskar 80 CeollA 12 h F<t HHeAJZIt) vk
ARES mEhEel] &A1 ey SReE 53] AFska
SAx7]eA Azt

> ob o

2.3. 717] & =fetEe SYEM

FAE IEAEY S o] &4 7)7|1EM, Y] 72 &
218 FT-IR spectrometer (Perkin Elmer Spectrum 1000)2} 'H-NMR
spectrometer (JEOL JNM-AL 300)E, 94 DSC (TA DSC Q20)
9} TGA (TA TGA Q30)5 o]&3l3lem, N4 2l hot stage
(LinkamTP  92)7} &% polarizing optical microscope (POM)
(Olympus BX41)9} X-ray diffractometer (XRD) (Rigaku AX2500)%
o] g-3k3ith

IR 3742 1AVdE] AEE KBr S o]83ko] 400~4000cm’
Aol ~AERS d9lon, 'H-NMRS] 5742 §l2M TFA-d
9} DCM-d>] EF4v] = CDCl-d’s ARE-3te] A2oA 3313
o E R g iR vsA Bld] EREEREE
(CHCL) TCEZ, =4 9FAdAl 219l S H,S04)S, =41 Bl A}
Sl ElEZSlo ]| =R FHTHF), N,N-tho]HdEE0t] =(DMF),
T2, NN-tlolHEo I Eo | =(DMAc), Tio|HedZA10]=(DMSO0),

3sist ® 28 H A 2 =, 2017

CDCls-d

9
h+i

S10BI-10

h S10BI-20

b lS1OBI—30 L

L 1 1 1 Il 1 1 1 1 Il 1

07 9 8 7 6 5 4 3 2 1 0
Chemical shift, ppm

Figure 3. '"H-NMR spectra of S10HI-x.
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MnHI-x T2 : IR (0 ma cm’) : 3082 (Ar, C-H), 2942, 2856
(C-H), 1731 (ester, C=0), 1608 (Ar, C=C), 1259 (ether, C-O).
'H-NMR (ppm) : 8.1~8.3 (4H, ArH-C=0), 7.3 (4H, O=C-ArH-O), 7.1
(4H, ArH-0), 4.0~4.2 (12H, CH-O), 1.3~1.9 (12H, CH-C).

SnBI-x T%7F : IR (0 max, cm’) : 3036 (Ar, C-H), 2925, 2855
(C-H), 1751, 1720 (ester, C=0), 1602 (Ar, C=C), 1229 (ether, C-O).
'H-NMR (ppm) : 7.7 (4H, ArH-HAr), 7.6 (2H, O-ArH-C=0), 7.4 (4H,
ArH-0), 4.0~4.2 (12H, CH-0), 1.3~1.9 (32H, CH-C), 0.9 (6H, -CHs).
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Table 2. Inherent Viscosity" and Solubility Test of Polymers
Solubility
Polymers 7inn (dL/g)
CHCl3 TCE H,SO4 THF DMF Pyridine DMAc DMSO NMP
M6HI-10 0.45 X x A X X x x X VAN
M6HI-20 0.36 X X X X x X X A
MG6HI-30 0.33 X x AN X x X X X A
MS8HI-10 0.43 X A AN X X X AN VAN A
MS8HI-20 0.33 X A AN X X X AN VAN A
MS8HI-30 0.31 X A A X X A AN A A
MI0HI-10 0.43 X A A X A AN AN A A
MI10HI-20 0.42 X A A X A A AN A A
MI10HI-30 0.32 X JAN JAN X A A A A A
S4BI-10 0.64 X A A A A A A A A
S4BI-20 0.49 x A AN A A A A AN A
S4BI-30 0.68 X JAN A A VAN A A A VAN
S10BI-10 0.78 O A VaN Vay aN A A A A
S10BI-20 0.92 O A VAN Vay ay A A A A
S10BI-30 0.35 O A A A A A A A A
“Inherent viscosities were measured at a concentration of 0.5 ¢/dL in 1,1,2,2-tetrachloroethane : p-chlorophenol : phenol (30 : 35 : 35) at 30 C
(O : soluble at 30 C, A : soluble in hot solvent, X : insoluble.
—— heating - cooling — heating cooling
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Temperature, C

Figure 4. DSC thermograms of MnHI-x.
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Figure 5. DSC thermograms of SnBI-x.
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Table 3. Thermal Properties and Phase Behaviors of Polymers
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Polymers T, (C) Tn', C (4Hw, J/g) T, T (4H, Jg) Tasws C Tomax C residue wi%  LC Phase”
MG6HI-10 - 310 (4.0) 338 (1.2) 394 455 13.1 N
MG6HI-20 - 284 (19.3) 306 (2.3) 372 452 13.0 Ch
MG6HI-30 - 290 (17.3) 307 (0.1) 364 451 11.9 Ch
MS8HI-10 - 289 (10.8) 360 (15.8) 386 454 9.2 N
MS8HI-20 - 286 (6.8) 340 (7.2) 384 446 11.2 Ch
MS8HI-30 - 269 (2.5) 323 (5.6) 390 453 10.1 Ch
MI10HI-10 - 260 (12.5) 329 (12.5) 373 450 3.0 N
M10HI-20 - 245 (8.8) 300 (10.5) 381 454 8.4 Ch
M10HI-30 - 244 (7.9) 291 (7.5) 377 448 10.4 s’
S4BI-10 71 - 312 (3.4) 360 428 26.7 N
S4BI-20 74 - 328 (1.6) 363 427 234 Ch
S4BI-30 82 - - 377 426 22.1 S’
S10BI-10 104 215 (2.0) 286 (2.8) 378 430 17.2 S’
S10BI-20 107 - - 373 428 14.4 s
S10BI-30 108 - - 376 428 11.7 s
* Endothermic peak temperatures of DSC thermograms.
PN Nematic, Ch : Cholesteric, S" : Chiral smectic.
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Figure 6. TGA thermograms of MnHI-x.
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Figure 8. Cross-polarized optical micrographs of polymers (magni-

fication of x50).
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