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Study on Clear Points of Triphenylene Discotic Liquid Crystals with
Vinyloxy Peripheral Chains by Mean Field Theory

Ding, Fujiang™ Zhao, Keqing
(College of Chemistry and Materials Science, Sichuan Normal University, Chengdu 610066)

Abstract In the mean field approximation, it is assumed that each molecule is subjected to an average in-
ternal field, which is independent of any local variations or short-range ordering. The orientational energy of
a molecule may be postulated as u(6,S)=—aSg(0) , where @ is the angle which the molecular axis makes
with the preferred axis, and S is the order parameter. The Gay-Berne potential was proved to be of consider-
able value in computer simulation studies of liquid crystals. The potential function g(6) was tried to form by
using the Gay-Berne functional. According to our experimental studies for the triphenylene derivatives with
vinyloxy peripheral chains, which are abbreviated as C,3Hs(OCsH;)s—,(OC,HsOCH=CH,), (n=0~~3), the
more unsaturated chain the molecule contains, the higher the clear point is. These molecules have been stud-
ied with an ONIOM(MP2/6-31G*(0.25):UFF) method. The interaction energies between two molecules in
four configurations have been evaluated. Then the parameters in the Gay-Berne potential have been deter-
mined by comparison with these interaction energies. The clear point data obtained from the mean ficld ap-
proximation are in agreement with the experimental results.
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Figure 1 Chemical structures of triphenylene derivatives with
peripheral chains containing vinyloxyethyloxy groups C;sHs-
(OCsHy))s-,(OCH,CH,OCH=CH,), (n=0~3)
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Table 1 Optimized geometries of molecule pairs of triphenyl-

ene derivatives

Rotational angle/(°)

Disk-disk dist: / .
1SK-disk distance/nm between the discs

Molecule pair

TH-0 0.36 29.0
TH-1 0.35 30.0
TH-2 0.35 29.0
TH-3 0.34 29.0
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Figure 2 Schematic diagram of four configurations of molecule
pair
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Table 2 Optimized interaction energies and distances between
molecule pairs by ONIOM(MP2/6-31G*(0.25):UFF) calculations

Disdance/

Molecule pair Geometry Interaction energy/a.u.

1 0.36 0.080962
THL0 2 2.55 0.000819
3 1.40 0.006178
4 2.39 0.001524
1 0.35 0.082859
2 2.53 0.000958
TH-1 3 1.41 0.006009
4 2.41 0.001497
1 0.35 0.085615
2 2.53 0.000953
TH-2 3 1.42 0.005766
4 2.44 0.001469
1 0.34 0.088839
2 2.54 0.000802
TH-3 3 1.43 0.005390
4 2.46 0.001442
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Table 3 Calculation results for four liquid crystal molecules

Molecule
TH-0 TH-1 TH-2 TH-3
or 0.099 0.087 0.084 0.072
Oc 2.130 2.150 2.171 2.192
0.04660 0.04035  0.03875  0.03268
' 0.01010 0.01156  0.01113  0.00903
X —0.9957 —0.9967 —0.9970 —0.9979
x —0.7034 —0.6836 —0.7054 —0.7693
I 2.6277 0.6678 0.5616 0.3109
v —0.2615 —0.1772 —0.1691 —0.2050
T.(caled)/'C 122 135 143 156
T.(expt)/'C 102 116 133 184
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Figure 3 Variation of order parameter S with the temperature 7
for TH-3 molecule
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