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Fig.1 Reaction route of isothiocyanate liquid crystals
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Table 1  Analysis results of three kinds of isothiocyanate liquid crystal materials with biphenyl group
MR MHARRECC) IR (KBr, em™) NMR (CDCl; »d/ ppm) An
NCS3 Cr85.0 3026 (Ar C—H, w), 2 960 (—CH;, v.), 0.943~0.992(t, 3H), 1.637~1.713(q, 0. 28
1 2 930(>CH; s v, )2 870(—CH;, v), 2 102 2H), 2. 602 ~ 2. 653 (t, 2H), 7. 239 ~
(—N=C=S, v..), 1603 CEHFHFH, v.), 7.288(m, 4H), 7.457~7.484(d, 2H),
1493 CEHEEZE, v 1402, 1093, 1006 7.540~7.567(d, 2H)
NCS-5 Cr46.3 3026 (ArC—H, v,), 2951 (—CH;, v..), 0.877~0.921(t, 3H), 1.314~1.361(m, 0. 27
SmE 2926 (>CH,, v.) 2 866 (—CH;, v,0, 4H), 1. 617 ~ 1. 666 (t, 2H),
70.0 1 2 118(—N=C=S, v,.), 1 609 CRIFFH, 2.612~2.663(t, 2H), 7.237~7.278(q,
v). 1493 (R4, v 1401, 1 107, 4H). 7.449~7.476(d, 2H). 7.533~7.
1006, 808X fi ¥ C—H., & 559(d, 2D
NCS-7 Cr44.8 3025 (Ar C—H, v,), 2 956(—CHj, v..), 0.860~0.906 (t, 3H), 1.285~1.317(t, 0. 25
SmE 2926 (>CHy, v..) 2 857 (—CH;, v,), 4H), 1.324~1.336 (d, 4H), 1.613 ~
69.91 2143 (—N=C =S, »,). 1603CKHF 1.661(t. 2H), 2. 612~2. 666 (t, 2H),
B, v, 148TCEREZE, vo) 1406, 1264, 7.237~7.283(m, 4H), 7.452~7.478(q,
1101, 1008 2H), 7.535~7.562(q, 2H)
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Fig. 2 DSC spectra of three kinds of isothiocyanate liquid

crystal materials
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Fig. 3 Response time comparison of mixed LC materials

with NCS-5 liquid crystals
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Preparation and Properties of Isothiocyanate
Liquid Crystal Materials with Two Benzene Rings

PENG Zeng-hui, ZHANG Ran, LIU Yong-gang, CAO Zhao-liang,

MU Quan-quan, LU Xing-hai, HU Li-fa, XUAN Li
(State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China, E-mail : peng@ciomp. ac. cn)

Abstract

Three kinds of isothiocyanate (NCS) liquid crystal materials with biphenyl group were synthe-
sized by coupling reaction, nitration, reduction reaction, etc. The final products were confirmed with
IR, NMR spectra. The phase transition temperatures were measured by polarizing microscopy accom-
panied with a thermal stage and DSC, the results indicated that all of them did not exhibit nematic
phase. The An of the NCS LC materials detected by ellipsometer via mixed LLC materials method was
about 0. 27, which is higher than other liquid crystal materials with biphenyl group. The response time
of the liquid crystal mixture containing NCS material was 20% faster than the original LC material when the
concentration of the NCS LC material is 10%. These data indicated that the NCS materials synthe-
sized have high birefringence and fast response properties, and would have some application potential

in liquid crystal modulators.
Key words: isothiocyanate liquid crystals; synthesis; high birefringence; fast response
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