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Abstract : Poly[1-(cholesteryloxycarbonyloxy)ethylene] (PCOE) and poly[1-(cholesteryloxycarbonylheptanoyloxy)ethylene]
(PCOSE) were prepared by reacting poly(vinyl alcohol) with cholesteryl chloroformate or 8cholesteryloxycarbonylheptanoyl
chloride (CH8C), and their thermal and optical properties were investigated. CH8C formed a monotropic cholesteric phase
whereas PCOE and PCOSE exihibited enantiotropic cholesteric phases. Like in the case of CH8C, the optical pitch (A, of
PCOSE decreased with increasing temperature. PCOE, contrast with PCOSE, did not display reflection colors, suggesting
that the helical twisting power of the cholesteryl group highly depends on the length of the spacer joining the cholesteryl
group to the main chain. The mesophase properties of PCOE and PCOSE were entirely different from those of poly
(cholesteryl-w-acryloyloxyalkanoates). The results indicate that the mode of chemical linkage of the side chain group with
the main chain plays an important role in the formation, stabilization, and temperature dependence of A, of the cholesteric
mesophase.
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Figure 1. Chemical structures of PCOE, PCOSE, PCA, and PChA-n.
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Figure 2. FTIR spectra of (a) CH8A, (b) CHSC, (c) poly(vinyl alcohol),
(d) PCOE, and (e) PCOSE.
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Figure 3. 'H-NMR spectra of (2) CH8A, (b) CHSC, (c) PCOE, and (d)
PCOSE.
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5 A% Ae SAd) o130 FH A 22|, Z focal conic
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" Figure 4. Optical textures observed for CH8C on slow cooling from
the isotropic phase: (a) the mesophase at 96 °C (batonnet texture); (b)
the untreated mesophase at 60 °C (focal conic texture); (c) the sheared
mesophase at 60 C (Grandjean texture); (d) stepcooled sample (b) to
30 °C (solid); (e) reheated sample (d) to 60 °C; (f) incubated sample (b)
for 10 days at room temperature (crystalline state).
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Figure 5. Optical micrographs of PCOE and PCOSE: (a) heated PCOE at 180 C(oily-streak texture); (b) sheared PCOE at 180 C (Grandjean
texture); (c) PCOE cooled from the isotropic state to 218 C(focal conic texture); (d) PCOE cooled to 136 C (crystalline); (€) heated PCOSE at
100 C(focal conic texture); (f) sheared PCOSE at 100 C (Grandjean texture); (g) PCOSE cooled from the isotropic state to 112 C (batonnet texture);

(h) PCOSE cooled to 30 C(solid).
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Figure 6. DSC thermograms of (a) CH8C, (b) PCOE, and (¢) PCOSE.
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=ty PCOSEZ} 8315 4277 AlFshs 5(%F 270 T)
BT} @e 2% =265 T AEle] AISE WA A9dE 19t T
2 AvkEE dd v =) 28z} 2199 136 CollA =AY 25 T7F
2 BRI AEE Azt 7HEE A felle T L2 SaEeE £
37} 242t 1609 223 CollA TEHATE A HA F A 71d
Ao #EEE 7,3 T 8T olysl dgy] W% 2jo)r} e
Aoz Yehdratr) o] Table 1 #3). o)3% A4 A 719
o 2}8) mesogenic 152 Al o8] zHHE Ao Az
b2 PCOES} 22| PCOSEE F-A4E IEAZA 71 el &
Aol eX(T,=14 C)ot =118 €T I3 YAl L8 L= &
gEE 94 Wl 42 112 T8 15 TollA BREUD olHF
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Figure 79l Ed2HE, ZEj(8ld ¢F2), PCOE 18]1 PCOSE2]

Table 1. Thermal and Mesophase Properties of CH8A, CH8C, PCOE,
PCOSE, and PChA-n

Transition temperatures(C ) and

Sample corresponding enthalpy changes[J/g]"
code Heating Cooling Reference
L L T T T T Tu T
CHSA 125 130 128 79 40a
[64.6] [5.3] [6.6] [14.0]
106 96 this
CHSC [8.6] [1.24] study
98°
[1.21]
172 249 275 219 136
PCOE [32.5] [0.66] [0.89] [25.7] this
160° 223° study
[24.2] [1.04]
PCOSE 14 118 210 112 15  this
[1.83] [2.1] study
55 218
PChA-5 [4.0] 24
~5 ~125 20
35 154 158
PChA- [3.1~ 2,4
10 3.2]
~30 ~140 16

“Determined by DSC measurement. T;: glass transtion temperature, 7, melting
temperature, 7;: smectic phase-to-cholesteric phase transition temperature, 7g:
smectic phase-to-isotropic liquid phase transition temperature, 7j: cholesteric
phase-to-isotropic liquid phase transition temperature, 7i: isotropic liquid phase-
to-cholesteric phase transition temperature, T cholesteric phase-to-crystalline
phase transition temperature. Square brakets indicate the enthalpy values.
"Temperature at which 5% weight loss occurred. “The second heating data.
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Figure 7. TGA thermograms of cholesterol, poly(vinyl alcohol), PCOE,
and PCOSE.
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C=0 I1F°] @83& do7l= Aoz Azern).
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Figure 8. FTIR spectra of (a) PCOE and (b) PCOSE at different
temperatures.
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Figure 9. UV-VIS spectra of (2) CH8C and (b) PCOSE at different
temperatures.
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