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Abstract: The thermal and optical properties of poly {1— (cholesteryloxycarbonylalkanoyloxy)ethylene} s
(PCALEn, n=2~8,10, the number of methylene units in the spacer) were investigated. All of the homo—
logues formed monotropic cholesteric phases with left—handed helical structures. PCALEn with n=2 or
10, in constrast with PCALEn 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 polyethylene chain. The glass transition temperatures
decreased with increasing n. The isotropic—cholesteric phase transition temperatures decreased with
increasing n up to 7 and showed an odd—even effect. However it became almost constant when n is more
than 7. This behavior is rationalized in terms of the change in the average shape of the side chain on varing
the parity of the spacer. This rationalization also accounts for the observed variation of the entropy gain for
the clearing transition. The thermal stability and degree of order in the mesophase and the temperature
dependence of the optical pitch observed for PCALEn were significantly different from those reported for
cellulose tri(cholesteryloxycarbonyl) alkanoates. The results were discussed in terms of the differences in the
chemical structure and flexibility of main chain and the number of the mesogenic units per repeating unit.

Keywords: poly (vinyl alcohol), cholesterol, spacer length, cholesteric phase, optical pitch.
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ethylene} 2! o] ~E13}% (DE) 7} 32 cholesteryloxycarbonated
cellulose (CCED),? (cholesteryloxycarbonyl) alkanoated celluloses
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alkanoates} (PCMAn, n=1~5,7,9~11,15)*"" 72|31 743t A}
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carbonylalkanoyloxy) ethylene} s (PCALEn, n=2~8,10)2] & 4
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Figure 1. Chemical structures of PCALEn and CCEn.
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Figure 2. FT—IR spectra of (a) poly (vinyl alcohol); (b) PCALES;
(c) PCALES; (d) PCALE1O.
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Figure 3. "H-NMR spectra of (a) CAC3; (b) CAC10; (c) PCALES;
(d) PCALE1O.
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Figure 4. Optical textures observed for PCALE3, PCALES, and PCALE10 on slow cooling from the isotropic

‘l‘. $

phase: (a) PCALE3 at

o

125 T(focal—conic texture); (b) sheared PCALE3 at 125 T (Grandjean texture); (¢) step—cooled sample (b) to 53 C(solid); (d)
incubated sample (c) at room temperature for 72 h(crystalline); (e) PCALES8 at 119 C(batonnets); (f) PCALES at 113 C (focal—conic
texture); (g) sheared PCALE8 at 113 C(Grandjean texture); (h) step—cooled sample (f) to 40 C(solid); () PCALE1O at 115 C
(batonnets); (j) PCALE10 cooled from the isotropic state at 110 ‘C(focal—conic texture); (k) sheared PCALE10 at 110 C

(Grandjean texture); () step—cooled sample () to 40 C(solid).
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Figure 5. DSC thermograms of PCALEn.
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Figure 6. DSC heating and cooling cycles of (a) PCALE5; (b)
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Table 1. Transition Temperatures(C), Enthalpy Changes(J/g) in Square Brackets, and Thermal Stability of PCALE(O and PCALEn
Sample Heating Cooling Sean
code 7 T T 7y T’ 77 7 TuE
PCALE(Q" 172[32.5]  249[0.66] 275 219[0.89] 136[25.7]
PCALE2 158[18.4] 242 151[1.54] ~60 23 1st
24 150[1.49] 2nd
PCALE3 137[13.8] 240 132[1.23] ~53 19 1st
21 131[1.21] 2nd
PCALE4 143[19.2] 238 135[1.87] ~50 17 1st
18 137[1.84] 2nd
PCALES 128[16.4] 232 122[1.62] ~45 15 1st
16 122[1.57] 2nd
PCALEG" 124[17.6] 230 112[2.10] ~38 15 Ist
14 118[2.03] 2nd
PCALE7 121[15.3] 230 113[1.95] ~37 11 1st
13 112[1.91] 2nd
PCALES8 128[18.3] 230 121[2.85] ~40 8 1st
10 120[2.78] 2nd
PCALE10 122[21.1] 229 117[3.04] ~40 7 1st
9 116(2.96] 2nd

“Glass transition temperature. “Melting temperature. ‘Cholesteric—to—isotropic liquid phase transition temperature. “Temperature at which
5% weight loss occured. “Isotropic liquid—to—cholesteric phase transition temperature. ‘Cholesteric—to—solid phase transition temperature
determined by polarization microscopy. éCholesteric—to—crystalline phase transition temperature. "Data taken from reference 21.

& ¢, CCE0
N m0,A CCEn
0,8 PCALEO
200 PCALEn

Temperature(°C)

Figure 8. Plot of transition temperatures against n(the number
of methylene units in the spacer) of CCEO,?? CCEn,* PCALEOQ,?!
and PCALEn. The data are based on the DSC cooling ther—
mograms: (¢, M0,0) liquid—to—cholesteric phase transition
point (73, (O@) cholesteric—to—crystalline phase transition point
(73, (@ cholesteric—to—solid phase transition point(73),
(A, W) glass transition temperature (7).

A BEEE FA FALBP mesogenic 182 XA} thels)
& AMERE ZEE= A o® A7 CCEnY 7is nel 571

Frof] whz} wtoba)i= Wi PCALEn®] 7ia= PCMAnZE 22#E] 2o
A A 2Foze] HolRt(Ty) 5ol vl &dst AN nol

T SR anE UeRlH solRu 7ol A st
A H= &S vehdtk ®E CCEn 183 PCALEn®] 7,9} 59
(Figure 8)3Ml F+= CCEn 12]al n<7?] PCALEn®| 7.7} no| %
71kl w2} Solr)= AR AAKE 250 SRR 1A (RHRAA
o] ZIP e 7]1Q18F FAKES] 7F43Hinternal plasticization) o €]
) zelsls Zow AzZAn ¥ PCALEOS} PCALERY] 7ie
112~219 2] 2=H$ef 9lom CCEOS} CCEn?| 7:=122~
233 Col” njal] whe &S Yehdith oje]st AP F2 pseu—
donematic ollx BAK: 25} FUs ko z wjgElo] 9l
HFAeE AZR2 0~ ARES] YAFH AEZY] (conformational
entropy) & 5717 Tl Al (] e = 8] fletels w
oflx], & =& 257t Q7 =E ARl gl xeEe Aow A7
]} 223839

A3t mkel 7o) CCEnel 7ii= glucose penta(cholesteryl—
oxycarbonyl) alkanoates™ 1231 cellobiose octa(choles—
teryloxycarbonyl) alkanoates ]! 7;.3} s E54—A4 a3}
£ YRR 9o nol S7itel| ulet wolxl= Zaks vERICE gt
H, 2<n<5%! PCALEn®]| 7;-2 1<n<5%1 PCMAn®| 7gyolx =
= A4 H9sAl nol A2l 73971 nol E572 7390l n]s)
T S Ve oleldh AR AAKE TIEe] X
TEHTE FARES S (APdr2s) 3P0 9] Aol 9
E3E AR AR FelHE Y aniRe] A9 pseudo—
nematic ZoX9] FAKES WY Y JEE A8 mesogenic
T35l 28l AJujEl= pseudonematic WERS FARE] =201 Wk
o Qo AZHATED $h, PAREE A Aol FhRE= oy
gelx] B Afome] Holwe] T gihk= AAKE 152 3
A1 YA} ArE TFC] FARES] Yo mRE Hlovk=
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Figure 9. Plot of transition entropies (45 of PCALEO,” PCALER,
CCE0,” CCEn,?? and PCMAnR® against n: (], W, [, @) at 73 (V)
at the smectic—to—liquid phase transition point ( 73).
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Figure 10. UV—VIS spectra of (a) PCALE3 and (b) PCALE7 at
different temperatures.
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