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Abstract : The thermal and optical properties of cellulose tri(cholesteryloxy) carbonate (CCEQ) and cellulose
tri(cholesteryloxycarbonyl) alkanoates (CCEn, n=2~8,10, the number of methylene units in the spacer)
were investigated. CCEQ formed an enantiotropic cholesteric phase, whereas all the CCEn exhibited mo—
notropic cholesteric phases. CCEn with n=3~8 formed cholesteric phases with left—handed helical structures
whose optical pitches(\,'s) decrease with increasing temperature. On the other hand, CCEO and CCEn
with n=2 or 10 did not display reflection colors over the full cholesteric range, suggesting that the helical
twisting power of the cholesteryl group highly depends on the length of the spacer connecting the
cholesteryl group to the main chain. The thermal stability and degree of order in the mesophase and the
temperature dependence of the A, observed for CCEn highly depended on n. The results were discussed
in terms of the differences in the internal plasticization, the arrangement of the side groups, and the
conformation of the molecules.

Keywords : cellulose, cholesterol, spacer length, cholesteric phase, optical pitch.
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Figure 1. Chemical structures of CCEO and CCEn.
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Figure 2. FT—IR spectra of (a) celluose, (b) CCEO, (¢) CCE7,
and (d) CCE10.
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Figure 3. 'H-NMR spectra of (a) CAC4, (b) CAC7, (c) CCE4,
and (d) CCE7.
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Table 1. Transition Temperatures(C), Enthalpy Changes(J/g) in Square Brackets, and Thermal Stability of CCE0 and CCEn

Sample Heating Cooling Sean
7 TP T 7.t T 7 2 70 T
CCEO 180[36.3] 263[0.66] 294 233(0.371 1511311 1st
CCE2 170[17.2] 276 157[2.15] 25 ~65 1st
26 54[11.4] 166[13.5] 2nd
CCE3 168[19.4] 275 152[2.23] 23 ~63 1st
24 66[12.6] 164[14.3] 2nd
CCE4 160[22.5] 261 149[2.65] 22 ~60 1st
22 60[12.5] 96[13.6] 2nd
CCE5 158[23.4] 258 145[2.68] 19 ~H7 1st
20 72[12.71 150[13.2] 2nd
CCE#6' 163[25.1] 245 142[3.44] 17 ~55 1st
17 96[12.11 161[13.6] 2nd
CCE7 150(21.2] 240 135[2.74] 15 ~55 1st
16 70[10.5] 147([12.7] 2nd
CCES8 145[25.3] 228 129(3.14] 13 ~50 1st
14 60[14.3] 141[15.8] 2nd
CCE10 134[28.2] 226 122[3.42] 12 ~50 1st
13 55[15.6] 128[16.8] 2nd

Glass transtion temperature. °Cold crystallization temperature. *Melting temperature. “Cholesteric—to—isotropic liquid phase transition tem—
perature. *Temperature at which 5% weight loss occured. Tsotropic liquid—to—cholesteric phase transition temperature. %Cholesteric—to—solid
phase transition temperature determined by optical microscopic observation. hCholesteric—to—crystalline phase transition temperature. Data
taken from reference.*
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and CEAn'® against n: (¢.@) at 7 (C)) at the columnar—
to—liquid phase transition temperature.
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Figure 9. CD spectra of (a) CCE4 and (b) CCE7 at different
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