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ABSTRACT : Liquid-crystalline (LC) monomer, which was functionalized with a coumarin group on their extremity, was
synthesized by UV light irradiation in their LC phases. LC monomer was converted into the dimers by the cycloaddition
reaction of the coumarin group, and the LC phases were maintained after photodimerization reaction. The dimers showed
LC phases in the wider temperature range than those of the corresponding monomer. Structures of the compound were identified
by FT IR and 'H NMR spectroscopies. Their phase transition temperatures and thermal stability were also investigated
by differential scanning calorimetry (DSC), gel permeating chromatography (GPC) and polarized optical microscopy (POM).
From optical polarizing microscopy, the prepared polymer shows enantiotropic liquid crystallinity with smectic and nematic
textures.
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Figure 1. Schematic diagram of the reactor used for bulk poly-
merization.
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Scheme 1. Chemical structures of the LC polymer obtained by
photopolymerization of coumarin compound.
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Figum 2. 'H NMR spectra of monomer obtain (a) before and
(b) after UV irradiation for 30 min in the presence of coumarin
compound.
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Figure 3. GPC charts of monomer containing coumarin irradiated
with UV light for various lengths of time (min).
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Figure 4. DSC curves of the coumarin polymer on the first cooling
(a) and second heating (b) process with a heating/cooling rate
of 5 C/min.
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Figure 5. Polarized optical micrographs of LC coumarin polymer
(a) a fan-shape texture of a smectic A phase taken at 175 C
on cooling and (b) a schlieren texture of nematic phase taken
at 202 C.
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Figure 6. Schematic illustration of the smectic A phase of main-

chain polymer made of photodimers
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in-modified polymer by irradiation above 325 nm.
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