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Synthesis and Mesomorphic Properties of Asymmetric Bent-Core
Liquid Crystals Containing Schiff-Base Unit
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Abstract: With 3-amino-2-methylbenzoic acid as starting material, five asymmetric bent-core
liquid crystals containing Schiff-base unit were synthesized. Their chemical structures were
confirmed by 'H NMR and HRMS spectra, their liquid crystalline properties and phase tran-
sition temperatures were studied by DSC and polarizing microscopy with heating stage. It was
found that the clearing points of the synthesized molecules were decreased with the decrea-
sing of the number of benzene rings of the compounds, companying with the decreasing of
the liquid crystal stability. The molecules with 5 benzene rings exhibit several semetic phases and
nematic phase, whereas the molecules with 4 benzene rings exhibit one semetic phase and nematic
phase, and the molecule with 3 benzene rings exhibit only monotropic semectic phase.
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Fig. 1

Molecular structures of the synthesized bent-core

liquid crystals

HI T B 5 8 5 A2 il B AR 20 T 10 5 iU
AR B AT T 3 45 G o 0 — > 25t B A
o3 Bl W& UL LA 44 WA 2.

2.2.1 R 4-F ALK TR T A5 (AL 854 %

£ 500 mL = OB im A 23. 90 g(0. 144
moD) ¥ I IR R 2 B8 .49. 68 g(0. 36 mol) ik iR
BL160 mL FREEE, AR 2 60 T, {8 K& 43 1Y ik
R BV AR SRS A 23,16 g(0. 12 moD) AR IE ¢
ft . PERERIGE 4 h, TLC R 1R A IF 9 L iy 2k .
VoA A H R AT T O [ A DR Al U W I
Ul LR ZE PR VA T o B AR VR A 8 IR A JE A 40 8 L 15
| 28.36 g MR EIBIAR RN 85% .

'"H NMR (CDCl;, ppm, 500 MHz): &y =
0.89 (t, J=6.7 Hz, 3H), 1. 25~1. 37 (m,
11H), 1.43~1.49 (m, 2H), 1.78~1. 84 (m,
2H), 3.90 (t, J=6.5 Hz, 2H), 4.25(q, 2H),
6.80 (d, J=8.7 Hz, 2H), 7.90 (d, J=8.7
Hz, 2H),

2.2.2 AR A-F RRR T 8 (A2) 89 8 &
£ 500 mL BJEEIH A 180 mL 4l iy
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Fig. 2 Synthesis route of the bent-core liquid crystal Bl
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A f L R'H NMR (CDCly;, ppm, 500
MHz2z) :6,,=0.89(t, J=6.7 Hz, 3H), 1.25~
1.37 (m, 8H), 1.43~1.49 (m, 2H), 1. 78~
1.84 (m, 2H), 4.02 (t, J=6.6 Hz, 2H), 6. 94
(d, J=8.8 Hz, 2H), 8.06(d, J=8.8 Hz, 2H).,
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I A R 83 %0,

ARG 4L PE'H NMR (CDCly, ppm. 500
MHz) ;6 =0. 90(t, J=6.8 Hz, 3H), 1.25~
1.39(m, 8H), 1.45~1.51 (m, 2H), 1. 80~
1.86 (m, 2H), 4.05 (t, J=6.6 Hz, 2H), 6.99
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(d, ] =8.9Hz, 2H), 7.41(d, ] =8.5 Hz,

2H), 7.97 (d, J=8.5 Hz, 2H), 8. 14 (d, J=

8.9 Hz, 2H),10.02 (s, 1H),
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BHFTH AR R, IR ARk 3.6 g
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AR E'H NMR (CDCly, ppm, 500
MHz): 8= 0.90 (t, J=6.7 Hz, 3H), 1.30~
1.37 (m, 8H), 1.40~1.51 (m, 2H), 1. 80~
1.86(m, 2H), 2.66(s, 3H), 4.06 (t, J=6.5
Hz, 2H), 6.99 (d, J=8.8 Hz, 2H), 7.12(d,
J=7.5Hz, 1H), 7.29~7.32 (m, 1H), 7. 35
(d, J=8.5 Hz, 2H), 7.90 (d, J=7.7 Hz,
1H), 8.01 (d, J=8.5 Hz, 2H), 8.16 (d, J=
8.8 Hz, 2H), 8.36 (s, 1H),
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J=11.0 Hz, 2H), 7.85~7.9 (m, 4H),
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8H).1.48~1.50 (m, 2H), 1. 75~1. 80 (m,
2H ), 2.70 (s, 3H), 4.06(t, J=6.5 Hz, 2H),
6.99(d, J=8.8 Hz, 2H), 7. 16 ~7. 23 (m,
3H), 7.34~7.42 (m, 5H), 7.95~8.05 (m,
7TH), 8.16 (d, J=8.8 Hz, 2H), 8.38 (s, 1H),
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oy =0.88(t, J=7.0 Hz, 3H), 1.26~1.33 (m,
18H), 1.65~1.68 (m, 2H), 2. 67~2.70 (m,
5H), 7.16 (d, J=7.7 Hz, 1H), 7.21 (t, J=
8.6 Hz, 2H), 7.32~7.41(m, TH), 7.86(d, J=
8.2 Hz, 2H), 8.00~8. 04 (m, 5H), 8. 24~
8.27 (m, 2H), 8.39 (s, 1H),

Ay PSR . HRMS (EI m/2)=725. 363 0
(3.86, M, C;s HsN; O, F, FB/3 4 725.262 9),
360.101 0(100), 237.079 4(5.10), 123. 024 5
(13.38),

(2)B3 (1) I il B 4

AR E'H NMR (CDCly, ppm, 500
MHz): 6y =0.88(t, J=6.7 Hz, 3H), 1. 26~
1.32 (m, 18H), 1.59~1.65 (m, 2H), 2. 62~
2.66(m, 5H). 7.13(d, J=38.1 Hz. 2H). 7. 20~
7.25 (m, 5H), 7.33~7.37(m, 3H), 7.96(d,
J=7.7 Hz, 1H), 8.04 (d, J=8.5 Hz, 2H),
8.24~8.27(m, 2H), 8.38 (s, 1H),

BRI SE : HRMS: (EI m/2) = 621. 325 7
(3.36, M", C, H, NOF, Hi$ /7 & 621. 325 4),
360.100 6(100), 238. 088 5(5.12), 123. 024 3
(16.10),

(3)BA (1) I B

AR E'H NMR (CDCly, ppm, 500
MHz) ;8= 0.87~0.91 (m, 6H), 1.26~1. 33
(m, 26H), 1.45~1.51 (m, 2H), 1.63~1. 69
(m, 2H), 1.80~1.85 (m,2H), 2. 64~2. 70
(m, 5H), 4.05(t, J=6.5 Hz, 2H), 7. 01 (d,
J=8.2 Hz, 2H), 7.14~7.17 (m, 1H), 7. 32~
7.36 (m, 3H), 7.39 (d, J=8.7 Hz, 2H),
7.86 (d, J=28.2 Hz, 2H), 7.92~7.93 (m,
2H), 7.98~8.02 (m, 3H), 8.28 (s, 1H),

B PR BEEHE . HRMS (El m/2) =715. 471 4
(2.85, M", Cpy Hy Ny Oy, BEIE/> T 715,471 3),
350.209 1(100),210. 093 6(3. 71>, 106. 065 8
(2.09),

(DOB5 1y I 5 4

A R'H NMR (CDCly, ppm, 500
MHz): 8;=0.87~0.91 (m, 6H), 1.26~1. 38
(m, 26H), 1.45~1.49 (m, 2H), 1.59~1. 65
(m, 2H), 1.79~1.85 (m, 2H), 2. 61~2. 65
(m, 5H), 4.04 (t, J=6.6 Hz, 2H), 6. 99 (d,
J=8.8 Hz, 2H)., 7.11~7.14 (m., 3H), 7. 23

(d, J =8.4 Hz, 2H),7.31(t, J=7.8 Hz,
1H), 7.88~7.93(m, 3H), 8.27(s, 1H),

EAY B . HRMS (EI m/2) =611, 433 7
(4.76, M", C,, Hy; NO;, HE /> T & 611. 433 8),
350. 209 1(100), 210.094 0(4.27),

3 HR Gk

3.1 HETEEWNE

e IR 5 AN LAl B A 2 F B1~B5
22 DSC H1iE 3 i e s i D0 ASCRS I 00745 A4 742 it
B 1,
x1 THERSBI~B WHEEERE
Phase transition temperatures of the bent-core

Table 1

liquid crystals B1~B5

&Y FHAS R CC
Bl Cr 113 Sm; 142 N 222 Iso
B2 Cr 83 Sm; 99 Sm; 111 SmC 175 N 194 Iso
B3 Cr 99 Sy 117 N 117.5 Iso
B4 Cr 85 N 128 Iso
B5 Cr 68 Iso (Iso 44 SmC 33 Cr)

Smy \Sm; Smy SN K TE S5 A 1A
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— Uit i F R A A A A AR IR
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BEA T SR 5 TV 8 W B A 1) 51 AH IR RO R R 3
AERE T BS AR THR AR B B A
EAERR I R B T fA . XS fE S
F14 1) B AR ARG itk XA 5 4Tl B XU 1 37 A AR DL
FECL L E R A LR 2 U 1) 51 AR R T S
Bl XA S R A I A 3 0 A 5 E X
Befft 58 TARIEAEHEAT .
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TE 5 AR IR 2 i L 23 A i 5 A R
TIa ACE YIRS RO S8 RO
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