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Abstract

The goal of this study is aimedito synthesizefive series of liquid crystal (LC)
materials for the application in‘pelarized electroluminescence. The first series
belongs to UV-curable rod-like diacrylates containing bis-stilbene as the
mesogenic core. Most of them show no mesomorphic behavior except that M 2
and M4 exhibit a Sy phase. The results indicate that the absorbance parallel to
the rubbing direction is much higher than that perpendicular to the rubbing
direction, which means that the mesogens are aligned parallel to the rubbing
direction. In the second series, benzothiadiazole-based liquid crystalline
polyacrylates were synthesized. The incorporation of benzothiodiazole moiety
onto chromophores showed a red-shifted emission and improved device
performance. These polymers reveal an enantiotropic nematic liquid crystal
phase which can be applied for application in polarized electroluminescence. In

the third series, three polyfluorene derivatives emitting red, green and blue



(RGB) colors were synthesized via a paladium-catalyzed Suzuki coupling
reaction. All copolymers reveal good thermal stability and nematic liquid
crystalline behavior. Polarized RGB el ectroluminescent devices were fabricated
using these PF derivatives as active layers. Polarized white light emission was
aso obtained by blending approach. In the fourth series, polyfluorene
derivatives containing two kinds of mesogens, cyclohexylphenyl and laterally
attached penta(p-phenylene), were synthesized and characterized. These
polymers show nematic liquid crystalline behavior and highly polarized ratio in
optical properties. PF9 offered the best polarized EL device performance with
the polarized ratio of 12.4 and a maximum luminescence of 1855 cd/m?. In the
case of white light, a high polarized ratio of 11.8 and a pure white luminance of
2454 cd/m® were attained. In the fifth series, poly(p-phenylene vinylene)
derivatives containing laterally attached penta(p-phenylene) mesogenes were
also synthesized. These polymers show-alse nematic liquid crystalline behavior
as well. The polymer PPV1 showed a polarized ratio of 5.2 at 406 nm for
UV-vis absorption and 4.7 at 572 'nm for PL emission, which are superior to the

side chain liquid crystalline PPV's reported so far.
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