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Abstract : Liquid crystalline compounds with amine terminal group and related linear and cross-linked liquid crystal polymers with €pOXy
resin structure were synthesized and characterized to develope matrix materials for polymer dispersed liquid display applications. Both linear
and crosslinked side chain type liquid crystal polymers made with aromatic amine mesogens and ethylene glycol diglycidyl ether exhibited
nematic texture as shown by polarized optical microscope(POM) and their transition temperatures were determined both by DSC and POM.
Liquid crystal polymer samples also showed even-odd effect as the spacer length of aromatic amine mesogens were varied, however, the
effect was samller than that of low molecular weight mesogens. Changes of nematic-to-isotropic transition(Tx1) of crosslinked type polymer
liquid crystals were also disscussed in relation to the concentration change of crosslinking agent 1,10-diaminodecane.

1. M 2 work liquid crystal(PNLC) § T EA/HA EB3a= taZy
o] &8224 Wy open curtain, light shutter, light
A2 AR AY Aol wde] we 7|79 Aztel of modulater 5 °[¥ 483 Hol U= A R o FAY
Holx2M ARE AgdA Agste gagyold e A LCD = HDTVS 2ol 189 4% FAZAZ @] 7]
b 28 AT gk BE daFdol Fo @ Az W2 QeH5-10)
A 4B FEA A (liquid crystal display, LCD)7F Y] A}&5 2 olig nRA/AY BAAF o] 48 A IANFHE Az
ATH1-4]. zeid}, @A) @o] o3 9l TNeJy STN mode so] ey, HY FE 2 wPPo] Posx] gonz
g oj&sl= LCDY Afdde $9EEY 22d 24 g FEHo] B, 357t 2o flexibledt Uy AZgo)z g
Alopzto|nt &4l 2 iy BAIFA Fd ojggol Bt AZE 7bsek Ao AtHY, 5 8] 22t A% dFYs 3
Polymer dispersed liquid crystal (PDLC) %+ polymer net- A9 EFEZREH A= A2 Aoy WA, A2

71



72

2 AR 18} vjEY~9] FAE mismatching 22 <
3 27 Bixe Aste zo] sjAdser ¥ FARE] Atk
dE Eo| PDLCY Yoy =2 & °]““z§°] gE AAuEz
2 382 7} A(polymer matrix)& ¢ FH Alofzto] 60
E olgog g "Hrhe Apiol °‘3:11% 91‘:}[ -13]. PDLCA
lolA EAAe el Z1A mEze] ¥ T AdEd
olgle A wFd FHYE 44 nEAE JAZ AgEEE
ANR[4], =2 324 7IAE slag dYg2 UEo AEed
"—‘.’7‘3/1%1} B34 RS F7MAIE dFE AdH
0)

Aol nE/AR B t]AS
o W@ 712 ATEA AR

2o ke Ny =4 %‘Xéﬂ%i—x} 2 Jtud &3 44
B4 weEx oy g o3 ARuER Fo A g3t
o zAEE T

2.4 #

2.0, A &

e NHE 7FAE Az 449 A A8d 4-
cyanoaniline, phenol, 16-dibromohexane, 1,8-dibromooctane,
sodium azides & AldrichAte] Albg-& IdlE AR&shsith
Epoxyd 23] 944 akx 9 7tnyg 44 nda 53A 9
Azl AHLE  ethyleneglycol diglycidyl ether (EGDE) %
1,10-diaminodecane (DA)+ AldrichAte] Al%F3& A&t
2.2. MY % olny S AT g3y

o] %5—94 AR (Patrt 1)oA $49 amine T HEA
HA(ALC(n)EL EGDES ¥3AIA Ay i AF18A
HAEP(n)& 438 tHScheme 1). W4 EGDE (50% €&
THFY 10wt%= £82]17]1 °] £ 054g(EGDE 0.155
mmol)& 38t 97)9) 0.1 g(0.310mmol)9} ALC(6)& 7+t
o fAZ7 T o 12ml9] ampled] 7183t Amplewi 9
THFZ rotary vacuum pumpZ o] &3t AA% Fo AFE
A& Aol A ampled sealingd Atk Sealing® 4709
ampled 80T oil bathellA 4217 g3t ALCE)%
EGDE’l @4l HEE 453 5 120T2 $e8o 727
2, 4, 8, ¥ 1247t FoF WAst ALC6)9 amine &3
EGDEY epoxideAtelo] uH&g =8 ALC6)o] Z9 =
uH Ay FEA HAEPG)E TAstact 4" A< 8
i cyclohexane22 = 3] Ao mut&EEE AAsL 30T
A AF Azs4 ®3 ALC(n) 2 EGDE 1,10-diamin-
odecane(DA)E H713ted 7tud ZAH 1 EAHXADP)E A
Faton I wsHAE Scheme 29 UERA AT

Y
o9
_I|)||
HS‘-

2.3. 717|12M o £

dE FEAY FAFS Waters styragel HR 5E column
& AH83he], Waters 410 differential refractometer9} Waters
510 HPLC pump’} ¥2¥ gel permeation chromatograph
(GPOE A& 4t THFE &uE dto] 3545 E 1.0mL/min
AX polystyrene EFMEE AEstd 3T 42 $FET &

TdEE, A9 A A1 %, 1998

ddg - A - B - ol

H, N.'’X OH
20 Q) Q-2 w0 OO
Acid
CN CN

4-Cyanoaniline Phenol 4-(4-Hydroxyphenylazo)benzonitrile
_Br(CH )uBr_ n;—(CH,m—@—N N-@L‘N AZO(n), n=5-10
Aceione
4-[+(n-B Ikyloxy)phenyl ile
_ NaN; N;'(Cﬂxm—@N N@‘CN AZI(n), 0= 5-10
4 [‘ '(n A ik l Jlf’ J “=
__H,pdiIC N“x“(CH:)i{)—@N N@CN ALC(n), n=5-10
DMF

4-[+-(n -Aminoalkyloxy)phenyl ile

Nﬂz-(CHz)aO—-@Nm-@cu + ({{fﬂ—cn,ocu,cn,ocu,

ALC(n), n=5-10 EGDE

80°C/120 T —[—N—CH—CH—CHIOCH,CHIOCH;CH—CH,—]—H—

— H
12br % 2 OH OH

AN
HAEP(n), n=5-10

CN

Scheme 1. Synthesis of low molecular weight liquid crystals
and linear epoxy type liquid crystalline polymers
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Scheme 2. Synthesis of crosslinked -epoxy type liquid crys-
talline polymers(XADPs) with DA as crosslinker.
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Table 1. Yield, Molecular Weight, Transition Temperature of
HEAP(6) with Reaction Time

Code No. Rxn time(hr) Yield(%) MW(M,) Tg(C) Tw(T)

1 2 236 3536 10.55 23.09
2 4 457 3022 1472 308
3 12 66.1 3400 1743 3483
4 20 929 5618 26.54 4301
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Fig. 1. IR spectrum of HAEP(6).
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Fig. 2. '"H-NMR spectrum of HAEP(6).
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Fig. 3. DSC thermogram of HAEP(7).
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Fig. 4. Polarized optical photograph of HAEP(7).
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Fig. 5. Effect of alkyl chain length n on the transition
temperature(@ T, ; B T) of series HAEP(n).
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Table 2. Mole Ratios of Reactants in the Synthesis of
Crosslinked Epoxy LC Polymer [XADP(n)]

DA ratio to ALC(6) EGDE ALC (6 or 8) DA
(mol %) (X 10%mol)  (X10° mol)  (X107mol)

1 3.10 3.04 3.03

25 3.10 295 7.38

5 310 282 14.09

10 3.10 258 2583

13 310 2.38 35.76

Table 3. Phase Transition Temparature of XADP(6) and

XADP(g)
DA ratio to ALC(6 or 8) XADP(6) XADP(8)
(mol %) T, T TdT) Ty (C)

1 2110 4377 12.65 26.54
25 26.86 4490 5.00 1497
5 2411 46.38 1358 289%
10 2486 46.15 16.70 30.00
13 2123 4774 1523 2150
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