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Synthesis and properties of ethane-bridged negative liquid crystal

BIE Guo-jun™, DENG Deng, LUAN Yun-hai,
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(Xi'an Caijing Opto-Electrical Science & Technology Co. LTD., Xi'an 710065, China)

Abstract: In order to meet the requirements of rapid response, and improve the compatibility, a nega-
tive liquid crystal material 3PEPYO2 containing ethane bridge bond was designed. The 3PEPYO2 was
prepared by combination of Grignard reaction, Wittig reaction and Suzuki reaction, using propyl bro-
mobenzene, bromobenzyl bromide and 2, 3-difluoro-4-ethoxybenzeneboronic acid as raw materials.
And the structure was characterized by GC-MS, IR and NMR. The results showed that the compound
was immersed in liquid crystal phase at 76.77 °C with An value of 0.188 6 and the Ae value of —0.798.
The compound may have potential application value in the preparation of fast response and high refrac-
tive liquid crystal optics.
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Fig.1 Synthesis route of 3SPEPYO2

BB A 20 mL THF $FE RN 5 g 4-H 3R K
Gl e A - = o 1 N T I A [ |
50 mL THF &R 25 g - FLIRFE . THInsE 4
Je AR RN RN 1 b 22 ¢ TR DMF,
K1 h, SRIGAE 20 °C RNk EHhme 25 mL, 3t
PEROBE 1 h, B 30 mL A il BEAE IR =k, A
JEAEHUA, TR . 155) 17,5 g - TN IR P,
W . 78.36 %, it 98.15 %,
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"H NMR (CDCL, /TMS): 0.929~0.958 (t,
3H), 1.464~1.492(t, 3H), 1.599~1.674(m,
2H), 2.550~2.581(t, 2H), 2.933~2.938(d,
4H), 4.139~4.180(m, 2H), 6.770~6.806 (m,
1H), 7.067~7.088(m, 1H), 7.101~7.142(m,
4H), 7.257~7.272(d, 2H), 7.415~7.434(m,
2H),

FTIR(KBr, em'): 2 961, 2 932, 2 869,
1620, 1504, 1471, 1409, 1395, 1312, 1 293,
1226, 1199, 1111, 1104, 1069, 970, 949, 885,
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"H NMR (CDCl,/TMS): 0.929~0.958 (t,
3H), 1.464~1.492(t, 3H), 1.599~1.674 (m,
2H), 2.550~2.581(t, 2H), 2.933~2.938(d,

AH), 4.139~4.180(m, 2H), 6.770~6.806 (m,
1H), 7.067~7.088(m, 1H), 7.101~7.142(m,
AH), 7.257~7.272(d, 2H), 7.415~7.434(m,
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Tab.1 Physical properties test of target compound

e J5 Ta/C Ae An
host 56.70 0 0.073 6
host+3PEPYO?2 61.87  —0.0798 0.0851
3PEPYO?2 108.4 —0.798  0.188 6
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A€ oy = (A€ iy — A& o X 0.9) /0.1,
AR comp = (AR iy — Art e X0.9) /0.1,
T comp = (T mix = Thowe X0.9)/0.1.
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Tab.2 Rotational viscosity test of target compound
T o K Y1 /mPS
host+
14.274 11.75 3PEPY0O2=36.89
3PEPYO2
host+35CC  11.953 11.79 35CC=31
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