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Abstract In this study, cholesteryl 4-n-alkoxybenzoates (Chol-n), with alkyl groups used for controlling the
temperature of transition to the liquid crystal phase, were synthesized, and the effects of the length of the alkyl groups
on the physical properties of the liquid crystal compounds were investigated. The chemical structures and thermal and
liquid crystalline properties of the synthesized compounds were investigated by Fourier transform infrared
spectroscopy (FT-IR), proton nuclear magnetic resonance spectroscopy (‘H-NMR), differential scanning calorimetry
(DSC), and polarizing optical microscopy (POM). The synthesized compounds showed melting transition temperatures
(Twm) in the range of 103 C to 143 C and all of the compounds except Chol-6 exhibited a wide liquid crystal phase
temperature range of about 60 C to 100 C. No correlation between the number of carbon atoms in the molecule
and the thermal properties of the compounds was found. All of the synthesized compounds showed an enantiotropic
cholesteric phase, which was accompanied by a chiral smectic phase in the compounds Chol-6, Chol-8, Chol-9, and
Chol-10. All of the compounds exhibited thermochromism in the liquid crystal state, and their color changed from
red to blue as the temperature was increased.
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Fig. 1. Synthesis routes of Chol-n compounds.
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Table 1. Yields and Phase Transition Temperatures” of Chol-n Compounds

Compounds Yield, % Heating, C (AHu, J/g) Cooling, C (AH,, J/g)
Chol-2 68 K-142.6(36.5)-Ch-243.9(1.7) 1 1-239.7(2.4)-Ch-79.0(30. 1)K
Chol-3 75 K-120.0(13.3)-Ch-175.1(0.9) 1 172.6(1.4)-Ch-77.0(15.2)K
Chol-4 69 K-124.6(27.7)-Ch-220.7(1.4) 1 1-215.5(2.2)-Ch-85.4(28.1)K
Chol-5 75 K-135.9(37.5)-Ch-195.8(1.3) 1 1193.1(1.8)-Ch-99.2(41.7yK
Chol-6 76 K-133.0(13.9)-Sm"*146.3(1.9)-Ch-163.2(0.3) 1 1156.4(0.6)-Ch-93.1(19.4)K
Chol-7 69 K-124.6(15.4)-Ch-188.0(0.7)-1 1-185.4(1.4)-Ch-89.3(18.2) K
Chol-8 82 K'132.7(56.2)'Sm*'134.7(6.7)'Ch'202.1(1.4)'1 1:199.6(1.7)-:Ch-69.4(18.5)K
Chol-9 81 K-129.7(13.9)-Sm’"-135.8(-)Ch-238.2(0.7)-1 1229.8(-)"Ch-87.1(11.6)'K
Chol-10 77 K-103.6(27.1)-Sm’-144.7(0.6)-Ch-181.1(1.3) 1 1179.3(1.6)-Ch- 137.4()>Sm"50.0()*G

* K : Crystalline, G : Glassy, Sm’ : chiral smectic, Ch : cholesteric, and
b Temperature observed in POM and enthalpy changes were not measured.
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Fig. 4. DSC thermograms of Chol-n compounds.
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