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Abstract . A homologous series of cholesteryl biphenyl ester derivatives was prepared. The thermal
behaviors of compounds were studied by differential scanning calorimetry and by polarizing microscope
equipped with a hot-stage. The cholesteric phase is present in all the compounds, whereas the smectic
one 15 absent in the compounds with R=1 and 2. The compounds possessed higher phase transition tem-
perature and wider temperature range of mesophase in comparison with known cholesteric liquid crystal

phases.
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Fig. 1. Synthetic scheme of 4-(4-alkoxybenzoy-

loxy)biphenyl-4'-cholesterylcarbonates.

4.1. 4-Methoxybenzoy! chloride®] 3143 (2)
Magnetic stirrer, $5W27], gas trape] &
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¥ 27 Z&232(100ml) o) 4-methoxy ben-
zoic acid 7.60g(0.05mol)-2 % 1 thionyl chlo-
ride 50ml=Z 3o 80TCoIA 2417 #FF A7
oo gl s et WA F AL
S o #sta, mwre-E thionyl chloride®d #)
ﬂ@q.ﬁ%iwﬂ%Cﬂmm&hhiﬂ%]
&S 4o 'H-NMR(CDCly): 83.68-3.88
(2H, t), 86.68-6.80(2H, d), 87.78-7.91(2H,
d); IR:1740-1775cm '(C=0, acid chloride);
b.p.:184-185C

4.2. 4-(4-Methoxybenzoyloxy)-4'-hydroxy-
biphenyl9] 4 (3)

Magnetic stirrer, dropping funnelo] %z %
27 ZZ273(100ml)o}  4,4'-dihydroxy bi-
phenyl 3.72g(0.02mol) & Yol I 60mlo)
Al F, RERE71E ice-batho] AHx| g
o g 8Ag -15CE FAsHA 4-meth-
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3087t A=A 7F3}A, ice-batholl A] 3] 7k wb
A7) The ThA Aol A 2417 o g
Atk W EAS AL o] oW WA
o] FAEo AAHHG. o] HHAES A7 A
A7) F, opEOCR A AHs] 63% 9]
&S ¥}t 'H-NMR(CDCl;+DMSO-Dg): &
3.85-3.97(3H, s),86.79-8.14(12H, m), §89.01
(1H, s); IR(CCly):3470cm ™ '(-OH), 1715cm™!
(C=0); m.p.:174TC

4.3. 4-(4-Methoxybenzoyloxy)biphenyl-4’'-
cholesterylcarbonate®] $}4J(5)

Magnetic stirrer, dropping funnel, &%
z}7), Z&f ol AaE 2+ Z#t2=A(100ml)
o] methoxybenzoyloxy-4’-hydroxybipheny! 1.
60g(0.005mol) & Wol I 30mle] &3]
At} o] LA cholesteryl chlorofomate 2.
25g(0.005mol) & 7}std 10A17 BFwrLA
7 &, 0hg 8AS dEhE ol Fom
el g Ay Eol MzHLh o WHES
o3 FzAzR F, oldEoz 39 A
of WA AHe AUk F&S °F 85%AT
'H-NMR(CDCl; + DMSO-ds) : 60.60-2.17
(41H, m),62.45-2.54(1H, s), 63.85-4.02(3H,
s), 84.50-4.62(1H, s), 85.42-5.52(1H, s), 86.
70-8.30(12H, m); m.p.:185C. CusHwOso] 9
284 ZAdie ol2&x7) C:78.69%, H:8.20%
ol A& x|7} C:78.85%, H:8.14% < t}.
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Fig. 2. IR spectrum of 4-(4-methoxybenzoyloxy)biphenyl-4'-cholesterylcarbonate.
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Fig. 3. NMR spectrum of 4-(4-methoxybenzoy-
loxy )biphenyl-4'-cholesterylcarbonate.
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Table 1o} AlxFAIEEM7Z FHE 4-
(4 - alkoxybenzoyloxy)biphenyl - 4’ -
cholesterylcarbonates(5) 33252 AHo]
Fef 2 Aol 2% AFAE YU o 2

Table 1. Mesomorphic characteristic of 4-(4-alkoxybenzoyloxy)biphenyl-4’'-cholesterylcarbonates

Temperature of phase transition, ‘C

NO R C S, CH 4H(J/g)
1 CH, . - 184.7 298.2 39.0
2 C:Hs . - 172.6 281.8 37.8
3 CsHy 75.2 180.9 277.0 39.7
4 C.Hs 76.3 174.7 271.9 38.4
5 CsHu 78.7 167.1 268.7 37.2
6 CeHis 81.4 159.2 266.1 37.9
7 C:His 72.2 162.4 267.6 36.5
8 CsHyr 73.9 159.8 251.9 34.2
9 CsHyg 76.7 169.3 247.2 33.0

10 CiHz 72.8 158.4 242.1 334

C:crystalline phase; Sa: smectic A phase; CH: cholesteric phase;

I: isotropic phase: - ;phase exist; -: phase does not exist;

4H: entalpy of fusion for the most stable solid.



H o A : Cholesteryl biphenyl esterAl A& 2o A 2L B4 @ A+ 227
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Fig. 4. Photomicrograph of 4-(4-alkoxybenzoyloxy)biphenyl-4’-cholesterylcarbonates. Sample with cover,
focused on upper surface. Crossed polarizers, 192°C, X100.

(a) 4-(4-methoxybenzoyloxy )biphenyl-4’-cholesterylcarbonate.

(b) 4-(4-propoxybenzoyloxy)biphenyl-4’-cholesterylcarbonate.
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(a) 4-(4-methoxybenzoyloxy)biphenyl-4'-

cholesterylcarbonate.
4-(4-propoxybenzoyloxy)biphenyl-4'-
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