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Abstract: Three kinds of hydroxypropyl cellulose (HPC) derivatives: 6— (cholesteryloxycarbonyl)
pentoxypropyl celluloses (CHPCs) with degree of esterification(DE) ranging from 0.6 to 3, 6—[4—{4'—
(nitrophenylazo) phenoxycarbonyl} ] pentoxypropyl celluloses (NHPCs) with DE ranging from 0.4 to 3, and
fully 6— (cholesteryloxycarbonyl) pentanoated NHPCs (CNHPCs) were synthesized, and their thermotropic
liquid crystalline properties were investigated. All the CHPCs and NHPCs with DE<1.7 formed enantiotropic
cholesteric phases, whereas CNHPCs with 6— (cholesteryloxycarbonyl) pentanoyl DE (DEC) more than 1.6
exhibited monotropic cholesteric phases. On the other hand, NHPCs with DE=2.4 and CNHPCs with DEC<1.3
showed monotropic nematic phases. NHPCs with DE<1, as well as HPC, formed right—handed helices whose
optical pitches (4x's) increase with temperature, while all the CHPCs formed left—handed helices whose An's
decrease with temperature. In contrast with these derivatives, NHPCs with 1.4<DE=<1.7 and CNHPCs with
DEC=1.6 did not display reflection colors over the full cholesteric range, suggesting that the helical twisting
power of the cellulose chain and the cholesteryl group highly depends on the chemical structure and DE of
mesogenic group.

Keywords: hydroxypropyl cellulose, cholesterol, nitroazobenzene, degree of esterification, temperature
dependence of optical pitch, helical sense.
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Figure 1. Structures of HPC, NHPC, CHPC, and CNHPC.
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Figure 2. FT—IR spectra of (a) HPC, (b) NHPC1, (¢c) NHPCZ2, (d)
NHPC3, (e) NHPC4, (f) NHPC5, and (g) NHPCS.
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Figure 3. FT—IR spectra of (a) CHPC1, (b) CHPCZ, (c) CHPCS3,
(d) CHPC5, (e) CNHPCI, and (f) CNHPCA4.
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Figure 4. '"H-NMR spectra of (a) HPC, (b) NHPC1 (c) NHPC6,
(d) CHPC1, (e) CHPC4, (f) CNHPC1, and (g) CNHPC4.
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2 MARAZES ERIA] ookt Z12fuh NHPC3/NHPCL Z12]aL
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Table 1. Transition Temperatures(C), Enthalpy Changes(J/g) in Square Brackets of HPC, NHPCn, CHPCn, and CNHPCn

a Heating Cooling
sample  DE iR T e IS I e iR N
HPC -25 154[1.9] 148[1.6] -27 ~10'
NHPC1 0.4 -12 152(2.4] 147[2.8] -15 ~35'
NHPC2 1.0 2 148[2.1] 144(2.3] 0 ~40'
NHPC3 1.4 8 135~153 150~130' 5 ~45
NHPC4 1.7 18 136~150' 147~128 15 ~511
NHPC5 2.4 151[42.5] 13612.3] 58[18.71
NHPC6 3.0 147[32.1] 139[3.1] 65[22.5]
CHPC1 0.6 -17 147[2.5] 140[2.8] -15 ~35
CHPC2 1.6 5 130~150' 148~120' 8 ~38
CHPC3 2.6 8 130~147' 143~118' 10 ~45
CHPC4 3.0 15 122~143 137~117' 12 ~48
CNHPC1 150[32.5] 145[2.21  82[19.8]
CNHPC2 155[26.71 148[1.91  59[20.5]
CNHPC3 158[25.5] 151[1.71  50[21.7]
CNHPC4 159[28.3] 153[2.1] 57[22.6]
CNHPC5 157[27.2] 135[2.6] 60[26.3]

®Degree of esterification determined by FT—IR measurement. "Glass transition temperature. “Melting point. ‘Cholesteric—to—isotropic liquid phase transition
temperature. ®Isotropic liquid—to—nematic phase transition temperature. Tsotropic liquid—to—cholesteric phase transition temperature. °Liquid crystal—to—
crystalline phase transition temperature. "Cholesteric—to—solid phase transition temperature. ‘Transition temperature determined by polarization microscopy.
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Figure 5. Optical textures observed for NHPC2, NHPC5, CHPC3, CNHPC2, and CNHPC5: (a) NHPC2 at 140 C (focal—conic
texture); (b) sheared NHPC2 at 110 C(the arrow indicates the shearing direction); (c) step—cooled sample (a) at 37 C(solid); (d)
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(2) to 40 C(solid); G) CNHPC2 at 140 C (focal—conic texture); (k) sheared CNHPC2 at 127 C(Grandjean texture); (1) step cooled

sample (j) to 50 C(crystalline); (m) CNHPC5 at 131 C(droplet texture); (n) step—cooled sample (m) to 127 “C(Schlieren texture);
(0) step—cooled sample (n) to 50 C(crystalline).
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