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Abstract : Three kinds of amylose derivatives such as: cholesteryloxycarbonated amyloses (CAMs) with degree
of esterification(DE) ranging from 1.8 to 3, (6—cholesteryloxycarbonyl) pentanoated amyloses (PAMs)
with DE ranging from 0.3 to 3, and fully cholesteryloxycarbonated PAMs(CPAMs) were synthesized, and
their thermotropic liquid crystalline properties were investigated. CAMs with DE=2.6, PAM with DE=1.6
and all the CPAMs formed enantiotropic cholesteric phases, whereas PAM with DE=2.2 exhibited monotropic
cholesteric phases. PAM with DE>2.2 and CPAMs with (6—cholesteryloxycarbonyl) pentanoyl DE (DS)
more than 1.0 formed cholesteric phases with left—handed helical structures whose optical pitches (Ays)
decrease with increasing temperature. However, the Ay's of these samples decreased with increasing DS at
the same temperature. On the other hand, CAMs, PAM with DE=1.6, and CPAM with DS=0.3 did not
display reflection colors over the full cholesteric range, suggesting that the helicoidal twisting power of the
cholesteryl group highly depends on the length of the spacer joining the cholesteryl group to the main chain
and DS. The thermal stability and degree of order in the mesophase observed for the amylose derivatives
highly depended on DE or DS. The results were discussed in terms of the difference in the hydrogen bond,
the internal plasticization, and the decoupling of the motion of side group with the main chain.

Keywords : amylose, cholesterol, degree of esterification, temperature dependence of optical pitch,
helicoidal sense.
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Figure 1. Chemical structures of CAM, PAM, and CPAM.
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Figure 2. FT—IR spectra of (a) PAM—6, (b) PAM—-5, (¢) PAM~—
4, (d) PAM-3 (e) PAM—-2, (f) PAM—1, and (g) amylase.
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Figure 3. FT—IR spectra of (a) CAM—3, (b) CAM—2, (¢) CAM—
1, and (d) CPAM—1.
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Figure 4. 'H-NMR spectra of (a) PAM—6, (b) PAM—-3, (¢)
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Table 1. Transition Temperatures (C), Enthalpy Changes (J/g) in Square Brackets, and Thermal Stability of CAM, PAM-N, and CPAM-N

i Heating Cooling

Sample  DE i T i i s 17 T i
CAM-3 3 179[35.71  262[0.76] 290 24710.52] 152[30.4]
CAM~—2 2.6 170[30.3]  265[0.55] 283 2511[0.35] 158[26.2]
CAM-1 1.8 165[25.4] 278 148[24.5]
PAM-6 3 172[23.7] 230 152[2.25] 26 55

27 165[2.21]"
PAM-5 2.6 164[21.3] 230 158[2.05] 30 60

32 172[1.91)
PAM—4 2.2 157120.2] 235 1661[1.93] 34 70

36 17711.95]
PAM-3 1.6 148[25.4]  212[2.80] 240 205[2.11] 130[22.3]
PAM—2 1.0 190[24.1] 240 154[19.8]
PAM-1 0.3 ~226 250
CPAM-1 177126.6] 265
CPAM—2 168[25.3] ~225[1.24] 260 217"
CPAM-3 165[22.5]  215[1.42] 245 204[1.34] 145[19.4]
CPAM—4 160[23.9]  205[1.74] 240 194[1.49] 130[21.5]
CPAM-5 155[25.1]  195[1.88] 235 188[1.72] 121[23.7]

“Glass transtion temperature. “Melting point. ‘Cholesteric phase—to—isortopic liquid transition temperature. “Temperature at which 5% weight
loss occured. “Tsotropicic liquid phase—to—cholesteric phase transition temperature. ‘Cholesteric phase—to—solid transition temperature derter—
mined by optical microscopic observation. ¢Cholesteric phase—to—crystalline phase transition temperature. "Crystallization temperature.
‘Second heating data.’Degree of esterification determined by FT—IR and "H-NMR measurements. ‘Determined by optical microscopic observation.
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Figure 5. Optical textures observed for PAM—5, CAM—3, and CPAM—4: (a) PAM—5 cooled from the isotropic state to 155 C
(batonnets) ; (b) step—cooled sample (a) to 150 C (focal—conic texture) ; (c) sheared PAM—5 at 150 C(Grandjean texture); (d)
step—cooled sample (b) to 60 C(solid); (e) heated CAM—3 at 185 T (oily—streaks texture); (f) sheared CAM—3 at 185 C(Grandjean
texture); (g0 CAM—3 cooled from the isotropic state to 242 T (focal—conic texture); (h) step—cooled from (g) to 152 T
(crystalline) ; () heated CPAM—4 at 180 C(focal—conic texture); (j) CPAM—4 cooled from the isotropic state to 193 C (batonnets);
(k) sheared CPAM—4 at 160 C(Grandjean texture); () CPAM—4 cooled from the focal—conic texture to 130 C(crystalline).
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