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Abstract: The thermotropic liquid crystalline behavior of the homologous series of combined—type liquid
crystalline polymers, tri—O— {4— (4'—cyanophenylazo) phenoxy} alkyl celluloses (CACETn, where n, the
number of methylene units in the spacer, is 2~10) have been investigated. The CACETn with n of 5 and
7 exhibited enantiotropic nematic phases, while other polymers showed monotropic nematic phases. The
isotropic—nematic transition temperature ( 7i) increased when n is increased up to 4, but it decreased with
increasing n more than 5. The entropy change at 7y also reaches a minimum at n=>5, before it increases
again for n=6. The sharp change at n=5 may be attributed to the difference in arrangement in the side
groups. The nematic—crystalline transition temperatures, in contrast with 7is, exhibited a distinct
odd—even effect, suggesting that the average shape of the side chains in the crystalline phase is
different from that in the nematic phase. The mesophase properties of CACETn were significantly
different from those reported for tri—O—alkyl celluloses and poly [1—{4— (4'—cyanophenylazo) phenoxy —
alkyloxy} ethylenels. The results were discussed in terms of the difference in the chemical structures
of the main and side chains and the number of the mesogenic units per repeating unit.
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Figure 1. Chemical structures of CACETn, ALCETn, and
CAPETn.
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Figure 2. FT—IR spectra of (a) cellulose; (b) CACET2; (c)
CACET5; (d) CACETS; (e) CACET10.
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Figure 3. "H-NMR spectra of (a) CACET2; (b) CACETS5; (c)
CACETS; (d) CACET10.
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Figure 4. Optical textures observed for CACETn on slow cooling from the isotropic phase: (a) CACET2 at 142 C(droplet texture); (b)
step—cooled sample (a) to 140 C(Schlieren texture); (c¢) step—cooled sample (b) to 127 C(crystalline); (d) CACET3 at 145 C
(Schlieren texture); (e) CACET4 at 150 C(Schlieren texture); (f) CACETS at 132 ‘C(Schlieren texture); (g) CACET6 at 135 C
(Schlieren texture); (h) CACET7 at 127 C (Schlieren texture); () CACETS8 at 127 C(Schlieren texture); (j) CACET9 at 119 C
(Schlieren texture); (k) CACET10 at 116 ‘C(droplet texture); () step—cooled sample (k) to 114 C(Schlieren texture).
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crystalline phase transition temperature ( 7). - W NACESn
O NAPESn
Table 1. Transition Temperatures(‘C), Enthalpy Changes(J/g) in 180
Square Brackets, and Thermal Stability of CACETn B
Heating Cooling e 160
amle T R T L T 5
CACETZ2 155[35.4] 264 145[1.3]  129[36.2] g;_ i
CACET3 149[34.8] 264 149(1.8]  121[39.9] £ 1o}
CACET4 152[65.5] 279 153[2.8]  140[60.6] =
CACET5 107[40.8] 137([1.4] 279 137[2.3]1  73[37.3] i
CACET6  139[57.5] 279 138[2.4]  124[51.9] 120}
CACET7 119[76.7] 131[1.8] 262 130[2.4]  108[67.1]
CACET8 133[57.4] 262 130[2.8]  113[63.7] i
CACETY9 124[76.3] 289 122271 104[61.2] oo
CACET10 127[74.9] 267 118[1.9]  112[57.0] o oz 4 8 s

“Melting temperature. “Nematic—to—isotropic liquid phase transition tem— X Lo .
perature. “Temperature at which 5% weight loss occured. “Isotropic liquid— F .lgure 8. Dependence of the liquid—to—nematic Ii)lhase tran—G
to—nematic phase transition temperature. ‘Nematic—to—crystalline phase sition temperature (7i) on n for CACETn, CAPETn, ~ NACESH,

transition temperature. and NAPESn.'®
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Figure 9. Plot of transition entropy change (45) of CACETn and
CAPETn'" against n: (a) at 7i; (b) at Tk
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