Polymer(Korea), Vol. 36, No. 1, pp. 76-87
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Abstract: Three kinds of hydroxypropyl cellulose (HPC) derivatives, [6-{4-(4-cyanophenylazo)phenoxy } Jhexyloxypropyl
celluloses (CAHPCs) with degree of etherification (DET) ranging from 0.4 to 3, fully substituted acrylic acid esters of
HPC (HPCA) and CAHPCs (CAHPCAs) were synthesized. The crosslinked HPCA (HPCAG) and CAHPCAs
(CAHPCAGs) were also prepared by exposing thermotropic mesophases of HPCA and CAHPCAs to UV light. Both
CAHPCs and CAHPCAs with DET < 1.2, as well as HPC and HPCA, formed enantiotropic cholesteric phases whose
optical pitches(A,,’s) increase with temperature, wheras both CAHPCs and CAHPCAs with DET > 1.4 showed
monotropic nematic phases. CAHPCAGs with DET < 1.2, as well as CAHPCAs with DET < 1.2, exhibited reflection
colors in a wide temperature range. On the other hand, CAHPCAGs with DET > 1.4, as well as CAHPCAs with
DET > 1.4, showed Schileren textures typical of nematic phase, indicating that the liquid crystalline structure is
virtually locked upon photocrosslinking. The isotropization temperatures(7;’s) of both CAHPCAs and CAHPCAGs
decreased with increasing DET. The T; of CAHPCAG, however, was higher than that of CAHPCA at the same DET.
Moreover, the temperature dependence of A,, of CAHPCAGs was much weaker than that of CAHPCAs.

Keywords: hydroxypropyl cellulose, cyanoazobenzene, degree of etherification, photocrosslinking, nematic and
cholesteric phases.
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Figure 1. Schematic structures of HPC, HPCA, CAHPC, and CAHPCA.

CAHPCA

Polymer(Korea), Vol. 36, No. 1, 2012



AME % ME. DS=2.62 LI MS=4.9%] HPC=
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Figure 2. FTIR spectra of (a) HPC; (b) CAHPCI; (c) CAHPC2; (d)
CAHPC3; (e) CAHPC4; (f) CAHPCS; (g) CAHPCG6; (h) CAHPC7.
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Figure 3. FTIR spectra of (a) HPCA; (b) CAHPCAL; (c) CAHPCA3;
(d) CAHPCAS; (e) HPCAG; (f) CAHPCAIG; (g) CAHPCA3G; (h)
CAHPCASG.

o]t I3 Eo] #ZE ) g, HPCAGSH CAHPCAnG
o= Bld7] o C=Cel 7IR1g va= F&EA] Bt
n=2,4,691 CAHPCAnZ} CAHPCAnG:= 53 FTIR 2=
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EAl3t= OH717F ol a2 E 272 S x3he AMd 2
HPCAS} CAHPCAnell EA5k= ¥d7] 59 C=C717F &5
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Figure 49| HPC, HPCA, CAHPCn(n=24,6) 123
CAHPCAn(n=24,6)2] 'H NMR =¥ Eg}= et} HPC
9} HPCA®] 7-%-¢} @] CAHPCna CAHPCAnol& ek
Z30] 4 (8H, 7.05~8.19 ppm)°l| 2]3F A 28 ]I 0]
ZhzkE it olue}l CAHPCnd €] CAHPCAn®ll+= -OH
(200~210ppm)” G20l 71918k HA= FHHA LA
CHOCO(5 ppm)*™* % H,C =CH- trans(6.40 ppm), H,C =
CH- cis(5.80 ppm) 28] 32 CH,=CH(IH, 6.10 ppm)2]® 440
71918t ¥ AE0] =] ) th(Figure 4 (b)). HPCS] 73-9-ol|+=
Za2gdA Ao =] Ut —cH, ol 71908 T T E 114~
1.23 ppmol| 4133773 225 = vhA HPCA, CAHPCn 22| 32
CAHPCAn?] 7-%-9ll= Z2dell Ao =7] 9] Wt —CH; o
71918k 9 =3E 370(1.14~1.23, 1.50~1.58, 1.80~1.92 ppm)E
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Figure 4. "H NMR spectra of (a) HPC; (b) HPCA; (c) CAHPC2; (d)
CAHPC4; () CAHPCG; (f) CAHPCA2; (g) CAHPCA4; (h) CAHPCAG.
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o]=719] 71X % (degree of branches)®] x}o](MSe] #3)
(Figure NZ <13t B2} AAE F3l -CH,2| 3184
3ol F53HA 2 AMIERE e o= A7te
o} 272830 &, CAHPCn? CAHPCAn 59 —OC_Hz(CHz)4
CH,O{4H) 28] 2 ~OCH,CH,(CH),CH,CH,O{4H)¢] <=
£l 7118 9 =ae 7t Z2 gl SAbe| =] F9 —CH29}
CH 18]35 AHG 18] 59 Faol 71918 3 2E5(3.00~
425 ppm) L& 3 —CH;ol 7118k 9 3(1.80~1.92 ppm)<}

Ex o] Yehtes 8, ~OCH,CH,(CH, ),CH,CH,O-(4H)¢]

5\_01] 71918 ¥ 3= 1.30~1.35ppmol| A #2 = ok
(CAHPC2¢} CAHPCA291A 1.3 ppm 22| =7} thet
3] oF3lA BEE = AFL S DET/F B AM 2RE %)
HE= Aoz A7Et)). n=13,5¢1 CAHPCh?} CAHPCAn
T FY3 'H NMR 2F EgE Uelit} o] 23k Al
olsf 2718 FTIR S8 4345 AER1E F AU FTIR
2 Eg}t F°] OH® CH #3259 ) A% #HES °l&
sle] 3 7}8H2 CAHPCn®] DETZHS Table 19 E353}ke]
ERA T

€X EM. HPC(DS=2.62, MS=49)¢}' =23} HPCA
9} 04<DET<12(n=13)2] CAHPCn, CAHPCAn |3’
CAHPCnGE oFubA oA AL A5 T o] 59 S 24
71 sle] SHEA A AElE s 3 YA 790 33
An 7o) o3 #HzEE= 44611?‘4«1 o 24 CAHPCI,
CAHPCA1 Z18]32 CAHPCAIGS] 73$-E Figure 591 (a)-(e)
o YEA T CAHPCI1+= focal-conic 24 (a)E FAJsHH
WAL ZES el T 23] ()] S22 71 A9
/=] planar 22 (b)= 748 WARNZ-S YERT S,

Table 1. Transition Temperatures(°C) and Enthalpy Changes(J/g, in Square Brackets) of HPC, HPCA, CAHPCn, and CAHPCAn

Heating Cooling
Sample DET’ .
Ty Ty I N L& Ty Ty Iy
HPC* 25 154[1.9] 148[1.6] 27 10
CAHPC1 0.4 -16 152[1.9] 147[1.8] -16 35
CAHPC2 0.8 -13 151[0.8] 147[1.3] -14 45
CAHPC3 1.2 -9 147[1.5] 142[1.4] -8 63
CAHPC4 1.4 132[41.4] 140[1.2] 116[39.4]
CAHPC5 1.7 136[54.1] 139[1.5] 117[50.4]
CAHPC6 23 138[55.0] 137[1.4] 118[54.4]
CAHPC7 3.0 137[61.8] 137[1.7] 116[55.1]

HPCA -29 152[1.1] 146[1.3] -30 15
CAHPCALl -17 150[1.7] 145[1.5] -19 43
CAHPCA2 -15 149[1.0] 144[1.7] -16 49
CAHPCA3 -11 146[1.3] 138[1.4] -12 58
CAHPCA4 128[40.1] 138[1.2] 113[39.4]

CAHPCAS 133[50.3] 137[1.3] 115[45.4]
CAHPCA6 134[51.0] 135[1.2] 116[48.1]

“Data taken from reference 5. ‘Degree of etherification determined by FTIR measurement. ‘Glass transition temperature. “Melting point.
“Cholesteric-to-isotropic liquid phase transition temperature. ‘Isotropic liquid-to-nematic phase transition temperature. ¢Isotropic liquid-to-cholesteric
phase transition temperature. "Nematic-to-crystalline phase transition temperature. ‘Cholesteric-to-solid phase transition temperature determined by

polarization microscopy.
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Figure 5. Optical textures observed for CAHPC1, CAHPCAI,
CAHPCA1G CAHPCS, CAHPCAS, and CAHPCASG on slow cooling
from the isotropic phase: (a) CAHPC1 at 130 °C(focal-conic texture);
(b) sheared CAHPC1 at 130 °C (planar texture); (c) CAHPC1 at 20 °C
(solid); (d) CAHPCA1 at 125 °C (focal-conic texture); (¢) CAHPCA1G
at 153 °C(focal-conic texture); (f) CAHPCS at 139 °C(droplet texture);
(g) CAHPCS at 135 °C(Schlieren texture); (h) CAHPCS at 114 °C
(crystalline); (i) CAHPCASG at 130 °C(Schlieren texture).

Z7 (a)F AMA3] YA 7%, focal-conic F2]2 °F
35°ColA A 74 (0)= WAt o] FejolA= %E’;‘oﬂ °]
3 WIS o= AL LSSt HPCA, CAHPCn
(n=2,3) Z8]3 CAHPCAn(h=1~3)% 43 43L& 1}
EFH CHFigure 5 (d) #37). ©]# st A ELS HPCA 183
n=1~3¢1 CAHPCnz} CAHPCAnS %Al S8 28 g A2
FA3HS o|m 3t} Figure 5 (e)o] CAHPCAIS- 130°CollA]
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