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Abstract : The thermal and optical properties of cellobiose octa(cholestryloxycarbonyl)alkanoates
(CCBn, n=2~38,10, the number of methylene units in the spacer) were investigated. All the samples
formed monotropic cholesteric phases with left—handed helical structures. CCBn with n=2 or 10, in
contrast with CCBn with 3<n<8, 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 cellobiose chain. The isotropic—cholestropic transition (7;) and glass transition
temperatures decreased with increasing n and showed no odd—even effect. The transition entropy at 7
increased with increasing n from 2 up 6, but at n=7 it drops significantly and then increased again with
increasing n from 8 to 10. The sharp change at n=7 may be attributed to a difference in arrangement of
the side groups. The thermal stability and degree of order in the mesophase and the temperature
dependence of the optical pitch observed for CCBn were significantly different from those reported for
the cellulose tri(cholesteryloxycarbonyl) alkanoates and glucose penta(cholesteryloxycarbonyl) alkanoates.
The results were discussed in terms of the differences in the degree of polymerization, the number of
the mesogenic units per mole~glucose unit, and the conformation of the molecules.

Keywords : cellobiose, cholesterol, spacer length, cholesteric phase, optical pitch.
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Figure 1. Chemical structures of CCBO and CCBn.
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Figure 2. FT—IR spectra of (a) cellobiose, (b) CCB3, and (c)
CCB10.
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Figure 3. "H-NMR spectra of (a) CAC2, (b) CACS, (c) CCBZ,
and (d) CCBS.
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Figure 4. Optical textures observed for CCBZ, CCB3 and CCB10
on slow cooling from the isotropic phase: (a) CCB2 at 140 C
(focal—conic texture); (b) sheared CCB2 at 140 C (Grandjean
texture); (¢) step—cooled sample (b) to 65 T (solid): (d)
incubated sample (¢) for 3 days at room temperature (crystalline);
(e) CCB3 at 136 C(batonnets); () CCB3 at 130 C (focal—conic
texture); (g) sheared CCB3 at 130 T (Grandjean texture); (h)
step—cooled sample () to 63 C(solid); () CCB10 at 110 C
(batonnets); (§) CCB10 at 105 “C(focal—conic texture); (k) sheared
CCB10 at 105 C(Grandjean texture); () step—cooled sample
(3 to 50 T(solid).
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Figure 5. DSC thermograms of CCBn.
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Figure 6. TGA thermograms of cellobiose, CCB7, and CCB10.
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Table 1. Transition Temperatures(C), Enthalpy Changes(J/g) in Square Brackets, and Thermal Stability of CCB0 and CCB

Heating

Cooling

Sample -2 paz . o g 77 7 p . Scan
CCBO 1741[30] 25110.65] 295 228[0.34] 142(25.8] 1st
CCB2 50~90[17.8] 148{29] 250 145[2.98] 22 ~65 1st
24 1471211 Znd
CCB3 50~95[12.3] 141{34]) 247 140([3.25] 20 ~63 1st
21 140[15] 2nd
CCB4 55~100118.7] 133147} 245 13814.15) 19 ~61 1st
21 136[23] 2nd
CCB5 55~100[16.5]  131[48] 245 130[4.51] 18 ~60 1st
19 130[18] 2nd
CCB#&' 60~110[11.2] 127{63] 245 126(5.97] 16 ~60 1st
18 129[13] 2nd
CCB7 50~100[18.4] 122[45] 245 1211[4.67] 13 ~57 1st
14 121[21] 2nd
CCB8 50~95121.1] 118{60] 240 11715.45] 12 ~52 Ist
13 117126] 2nd
CCB10 50~80[24.7] 114(68] 230 112(6.12] 11 ~50 1st
12 112(28) 2nd

“Glass transition temperature. *Cold crystallization temperature. “Melting temperature. “Cholesteric—to—isotropic liquid phase transition temperature.
“Temperature at which 5% weight loss occured. fIsotropic—to—cholesteric phase transition temperature. fCholesteric—to—solid phase transition
temperature determined by optical microscopic observation. *Cholesteric—to—crystalline phase transition temperature. ‘Data taken from reference 4.
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Figure 7. Plot of transition temperatures against n(the number
of methylene units in the spacer) of CCBO(first cooling),* CCBn,
and CBAn(first cooling)'’.(¢,@) liquid—to—cholesteric phase
transition point(7i.); () cholesteric—to—crystalline phase
transition point(73); (O) cholesteric—to—solid phase transition
point(7y); (A) glass transition point(7y); (M) liquid—to—discotic
columnar phase transition point; () discotic columnar—to—
crystalline phase transition point.
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Figure 9. CD spectra of (a) CCB3 and (b) CCB7 at different
temperatures.
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Figure 10. Temperature dependance of the optical pitch (An) for
CCBn.
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