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Abstract: The thermotropic liquid crystalline behavior of the homologous series of combined—type liquid
crystalline polymers, tri—O- {4~ (4'~cyanophenylazo) phenoxy}alkyl celluloses (CACETn, where n, the
number of methylene units in the spacer, is 2~10) have been investigated. The CACETn with n of 5 and
7 exhibited enantiotropic nematic phases, while other polymers showed monotropic nematic phases. The
isotropic—nematic transition temperature (7y) increased when n is increased up to 4, but it decreased with
increasing n more than 5. The entropy change at 7 also reaches a minimum at n=>5, before it increases
again for n=6. The sharp change at n=5 may be attributed to the difference in arrangement in the side
groups. The nematic—crystalline transition temperatures, in contrast with 7Zis, exhibited a distinct
odd—even effect, suggesting that the average shape of the side chains in the crystalline phase is
different from that in the nematic phase. The mesophase properties of CACETn were significantly
different from those reported for tri=O-alkyl cellioses and poly [1- {4~ (4'~cyanophenylazo) phenoxy —
alkyloxy}ethylenels. The results were discussed in terms of the difference in the chemical structures
of the main and side chains and the number of the mesogenic units per repeating unit,
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Figure 1. Chemical structures of CACETn, ALCETn, and
CAPETn.

8
:

ek 2

Rt= ~(CHynCHs

Alek AEZ @ ~(Asahirl, Avicel PH=101, Mw=3.36 % 10%
= 3581 80 CollA 24417 AZS] Hhgoff o]83)5iT] KoCOs
(Tokyo Kaseirb, (N N—dimethylformamide (DMF, Junseirb,
a,er-dibromoalkanes {Br (CHo) nBr, n=2~10} (Tokyo KaseirP,
phenol (AldrichAb, 4—aminobenzonitrile (AldrichAh & e]2]¢] |t
S AIE2) Al ARge Ak gl B e du Al
& TYsle] gAlglel R ARgesith

BM, KBr pellet 02 & FT~IR(Perkin—Elmer, Spectrum
GX) e tetramethylsilane (TMS) & 71884 % 3l0] CDCly
SA(5 wt%) & olgste] e S33le) & 'H-NMR (200
MHz, Gemini—2000) ~HEZe] 3] A3ES Flspgitt ¥t
ZAE5E 719 % Mettler, FP-82 HT) & L2237 (FP—~90,
Switzerland) & F&A171 B¥# )7 (Olympus BH-2, Japan) ¢l
oJs) SISt A dolN g s ar) & AT Fslels 7}
S} §Z £52 5 T/minE £733810] Y2 differential scanning
calorimeter (DSC; Mettler Model 30) 2} @3¢ 2js] 718150,
ANEEY €7 FAde ARSIl 71EE5EE 5 TminoE
o thermogravimetric analyzer (TGA: Metter, Model TG—50)
o o] ¥ gAlef 23l HESIGI
CACETn2| &4, CACETne AEF22(1.19 g, anhydro—
glucose TS OH=2.2x10 "2 mol) 8} ArH! T3t ¥hhe]
2Jsl g8t 1 {4~ (4—cyanophenylazo) phenoxy? alkyl—bromides
(CAPBn, n=2~10)£& DMF(20 mL)/KoC05(0.62 g, 4% 10 *mol)
2] RN FYAA FAATFBlIA 48A1E BFEAIATE 8]
29 CACETnS $8l7) 9158193 anhydro—glucose B9l &4
3F= OH] molsell 2v2] mol%el] #l9=1= CAPBng A FT:
ghgo] FEE F W5 vhEe] Aol Befl YA 1247 &
WAL SRR 7] (15 min, 3000 rpo) ol &8 AAAIA 328
AES SRR I E3NFCE el Aol B898-S AAS
o] AL FolZof T Gl RS FREFES A
2 5 EAE olEoe2/AARI(1:3 Fulu) Eghgle] FUAR
o} ofzlel o5 sl WAES FRETE Ty o=/
ARl E3RenE gEA2lsle] ¥ @l AES 7RIS 60 T
oA 48417 HFAI A

2 H EE

M=ol &0l Figure 20 427 ©29 CACETn(n=2,5,8,10)
9] FT-IR A¥EE Vet d82 240 9] 2E AEAE
ol 9lolAf= OH(3500 cm ™' ¥ ¥z #2R] oy WeEs
2] CH(-N) (3088 ~3092 cm™ £k C=C(1598~1600, 1580~1582
em™ Y, N=N(1378~1398 cm™), CN(2220~2226 cm™), 78]
I CH(2921~2952, 2852~2877 cm™) <] A1&31% gl vjgkz=
©) =CH(750~760 cm™ ) 8] FEE] 98 A2g E4T]TS0]
HEEAT o2 CACETRE 598 FT-IR A#E8S Jelik

Figure 3¢ CACETn(n=2,5,8,10) 2] 'H-NMR Asl=ele e}
Yt CACET200e w3552l 54(8H, 7.02~7.98 ppm), Aro—

Polymer (Korea), Vol. 34, No. 2, 2010



118 P58 - &5 - vy

Transmittance(%)
G

4000 3500 3000 2500 2000 1500 10CC 500
Wavelength(cm™)

Figure 2. FT-IR spectra of (a) cellulose; (b) CACETZ; (¢)
CACETS; (d) CACETS; (e) CACET10.
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Figure 3. '"H~NMR spectra of (a) CACET2; (b) CACETS; ()
CACETS; (&) CACET10.
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Figure 4. Optical textures observed for CACETn on slow cooling from the isotropic phase: (@) CACETZ2 at 142 C(droplet texture); {b)
step—cooled sample {(a) to 140 T(Schlieren texture); (¢} step—cooled sample (b) to 127 Tlcrystalline); (d) CACET3 at 145 €
(Schlieren texture): {&) CACET4 at 150 C(Schlieren texture); (f) CACETS at 132 ‘C(Schlieren texture); (g) CACETS at 135 C
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(Schlieren texture); (k) CACET10 at 116 C(droplet texture); () step—cooled sample (k) to 114 C(Schlieren texture).
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Table 1. Transition Temperatures('C), Enthalpy Changes(J/g) in
Square Brackets, and Thermal Stability of CACETn

Sample Heating Cooling
Tma T]\Hb 7210 T d TNke
CACET2 155[354] 264 145[1.31  129{36.2]
CACET3 149[34.8] 264 14901.8]  121{39.9]
CACET4 152[65.5] 279 153[2.8]  140{60.6]
CACET5 107[40.8] 137{1.4] 279 137[2.3]  73[37.3]
CACET6 139[57.5] 279 138[24] 124[51.9]
CACET7 119[76.7] 131[1.8] 262 130[2.4] 108[67.1]
CACET8 133[57.4] 262 130[2.8] 113[63.7]
CACET9 124{76.3] 289 122[2.7]  104[61.2]
CACET10 127[74.9] 267 118[1.9] 112[57.0]

*Melting temperature. Nematic—to—isotropic liquid phase transition tem—
perature, “Temperature at which 5% weight loss occured. “Isotropic liquid—
to—nematic phase transition temperature. Nematic—to—crystalline phase
transition temperature.
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