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Scheme 1

Synthesis of POSS-8BC
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' 1 a Setof 1D WAXD patterns of POSS-8BC with a cooling rate of 2 K/min at different temperatures b 1D SAXS patterns of POSS-8BC at

different temperatures during cooling

l 2 2D WAXD patterns of POSS-8BC at 140°C a and 125°C b with X-ray beam being perpendicular to the mechanically sheared direction

2 a POSS- A~C . POSS-8BC
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- 3 Switching current responses of POSS-8BC at 140°C a and 125°C ¢ by using a 5 pm ITO-coated cell from instec Switching behaviors
observed under POM at 140°C b and 125°C d
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SYNTHESIS AND CHARACTERIZATION OF AN INORGANIC-ORGANIC HYBRID
BENT-CORE LIQUID CRYSTAL WITH A CUBIC SILSESQUIOXANE CORE

PAN Qiwei CHEN Xiaofang SHEN Zhihao FAN Xinghe ZHOU Qifeng
Beijing National Laboratory for Molecular Sciences  Key Laboratory of Polymer Chemistry and Physics of Ministry of Education
College of Chemistry and Molecular Engineering  Peking University ~ Beijing 100871

Abstract  An organic-inorganic hybrid bent-core liquid crystal BCLC  with eight bent-core mesogens end-attached
to inorganic polyhedral oligomeric silsesquioxanes POSS  cores was synthesized and characterized to study how the
inorganic cubic core may affect the liquid crystalline phase behavior and electro-optical properties of the BCLC.
POSS-8BC was successfully synthesized by hydrosilylation reaction of QsMg and 3'- 4- 4-dodecyloxybenzoyloxy -
benzoyloxy -4- 10-undecen-1-yloxy benzoyloxybiphenyl with Pt dvs as catalyst in high yield. Well-defined
chemical structure of POSS-8BC was confirmed by NMR IR elemental analysis and GPC. Liquid crystalline phase
behavior of this compound was investigated by differential scanning calorimetry 1D and 2D wide-angle X-ray
diffractions and small-angle X-ray scattering. Meanwhile electro-optical characterization was carried out by applying
a triangular wave electric field. Response current was measured and texture change under the electric field was
observed. Two bilayer antiferroelectric SmC phases can be confirmed for POSS-8BC. In the higher temperature LC
phase the arrangement of POSS cores in the layer is not ordered. It is a conventional SmC,, P, phase with layer
thickness of 8.0 nm. In the lower temperature LC phase layer thickness decreases to 7.7 nm.POSS cores from a
two-dimensionally ordered structure between two bilayers. It is a bilayer SmC,P, phase with inorganic nano-size
mesophase dispersed in it. To our best knowledge it is the first antiferroelectric LC phase with inorganic nano-size
mesophase dispersed in it.

Keywords POSS Bent-core liquid crystal Inorganic-organic hybrid





