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Synthesis and application of triphenylene discotic liquid crystals
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Abstract: In order to improve the view angle of twisted nematic liquid crystal display (TN LCD), we synthe-
sized a triphenylene discotic liquid crystals and prepared simple optical compensation film by using this materi-
al. This triphenylene discotic compound was synthesized from 4-chlorobutyl acetate, methyl 4-hydroxybenzo-
ate and 1,2-dimethoxybenzene by seven steps in high yield. The construction was confirmed by nuclear mag-
netic resonance (NMR) and elemental analysis (EA). We also measured the parameters and the performances
of this compound by polarizing optical microscope (POM), pretilt angle tester and differential scanning calo-
rimetry (DSC). Simple optical compensation film was prepared by several steps including substrate surface

treatment, rubbing-alignment, coating and so on. This triphenylene discotic compound has negative optical
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anisotropy (An=—0. 060 8), wide nematic phase range (54. 6~166.4 °C) ., the optical compensation film has

a certain compensative effect (R, =137 nm). This triphenylene discotic compound can be used in optical com-

pensation film of the TN LCD. The preparation method is of simple operation and low cost, which can also

realize industrialization easily.
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2.3 FHIEXERBRULEDHWERTE
2.3.1 4-(U4-ZEBATARAXFTRFE(Y
=

M 500 mL F )R A, in A 36,5 g (0. 24
mol) X BRI KR £ BR .30. 1 g (0. 20 mol) 4-5
TEMRBEEAT 41.5 g (0. 30 moD) BRER 41 , 7 ik £
T K 200 mL DMF Jin A 7E 120 °C F $i6 $F & hii
6 h, W, FEHFE T VIR G W E AKX,
B R R O [ AL AR 22 B K 10 minL 1L 3E L
KB AR IS A W 1 R B [E R 53,3 gL
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mol) E A AL AN 1) 50 mL KW 52 S5 » I el 3
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B o e [ AR o 0, K U U AR 1R & 2
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165.2, 164. 6, 146. 3, 135. 0, 131. 3, 130. 9,
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Tab.1 Parameters of triphenylene discotic liquid crystals 7
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Fig. 4 POM observation of compensation film 8
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Fig. 5 Diagram of optically anisotropic layer
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Tab. 2 Parameters of compensation film 8 and WV-film

MR 0./ 0:/(* B/ d/ pm R /nm
8 7 72° 5.6 1.452 137
WV-film 15.5%1.5 1.5 142£38

3.5 it T

(DZEFFFER BRI — A
BOHME A, U H R e — RGP IR AR 2 ik,
£ F5 p-TsOH Jit kB, DCC/DMAP fii /K,
HOBt/EDCI {4 % Jii /K7 55 55 {0 #8177 78 % 0%
K, B =Wk 2 . FLERME S 25 5 BUAS 35 1o S BBl AR
SR FH TR 555 19 194 52 02 A ) 4 2 I JE SR T Ak
G HAR TR Y. B B DLAE R 3000 ~

A0 042 T2 5200, HIRA By alif .

()W T TN B R fr IS 705 An=>0, i
PAAI SR LR 1) A A 0 28 [l 7= A 2 38
Ptk o J 15 e O, MR bR P A B HE
WA L 2 A A SR R B G . AR SO
I i A5 A9 2 1 JE SO 906 4 4% 1) S PE(E An
H—0.060 8, KA L@ 7E TN 8RBt bR
AN R 2RI D R PR A2 B HR 3 T i



W B
v

46 HH

5B

o531 %

J B AR A7 E 3R 35 30 T A B ROR

(30 27 % B 1 AT A 42 ] 2 0l 27 b 2
25 0 DB D IR VR 43 A A 1Y R D A T
i1 M 5 JEE A AT S EE R TN 2 I 7% Al A R L i
e EAT B AR B 1 Ol 2 AL T SR L AR SR T AR 1Y
] 5y Je2F AME R i 4B R R, =137 nm 5 5
TN BIOG bR S8 e B h
i,

g5 bR AR SCE U B BT SRS M R B
R A AL A W) B B0 6 2 45 ] S (AnD L, %4k
A0 SRR B A5 L X A B B L 4R
TR BEAR T AR AR, 5 T SRR AE =,
I LUZ R I SR S0 A S b R 28 T 1 5 1Y
S AME R 3l o S B2 B A A A
B B — 5 M AMERCR, aT  H F TN A R
82 BB

Ph4-50T BE TR TR 0] 8 56 % B R Y 1 4R
R W Ry SRR 2D RO DL R IR A R
T B I RS B B  SA . GE A
PR (NMR) FITT R 430 BT (EA) BN T 43 4544
B A 1 5 D A O B B (POMD | F3 48 A I 3K
SRR 22 A5 & B (DSC) S5 5% Hl S S 8k 17
WE S IF LZOR I JE S A R b R 3 2ok e Al b 381 | 2R
BT R AT AR A TR AMER . SRR
el S SIE RN T TR et/ B SRl P Xy
6] SR (An=—0. 060 8) . LLIZ AR I A B0k Ny
R A5 B 06 2 A R s B — 2 A K
R(R,=137 nm), A] LA F TN AUl /R A9 22
BRE, HRASRAS TN B 5 7 Af A7 28 3R B 16 A% i) AR
P22 IROR M B 28 7 1 J5RE 5 15 BOR B
s oy TSR

& X X #:

(1] w i, R 33, 7 B AR T A L), a5 27,1997, 12(1) 1 40-50.
TIAN Y Q, ZHAO Y Y, TANG X Y. Brief introduction of discotic liquid crystals [J]. Chinese Journal of Liquid
Crystals and Displays, 1997, 12(1): 20-24. (in Chinese)

[2] HAND H, TONG X, ZHAO Y. Synthesis and characterization of six-arm star polystyrene-block-poly (3-hexyl-
thiophene) copolymer by combination of atom transfer radical polymerization and click reaction [J1. J. Polym.
Sci. Pol. Chem. , 2012, 50(20): 4198-4205.

[3] GREENFIELD S, COATES D, GOULDING M, ez al. Nematogenic laterally fluorinated biphenyls with polar ter-
minal groups [J7]. Lig. Cryst. , 1995, 18(4): 665-672.

[4] KIRSCH P, BREMER M. Nematic liquid crystals for active matrix displays: molecular design and synthesis [J].
Angew. Chem. Int. Ed., 2000, 39(23): 4216-4235.

[5] BUENO M, MOLINA I, GALBIS J A. Degradable “Click” polyesters from erythritol having free hydroxyl groups
[J]. Polymer Degradation and Stability, 2012, 97(9): 1662-1670.

[6] NEELAKANTAN S, PADMASANI R, SESHADRI T R. New reagents for the synthesis of depsides: Methyl ev-
ernate, methyl lecanorate, evernic acid and atranorin [J]. Tetrahedron, 1965, 21(12): 3531-3536.

[7] SUZUKI N, SUZUKI T, OTA Y, et al. Design, synthesis, and biological activity of boronic acid-based histone
deacetylase inhibitors [J]. J. Med. Chem. , 2009, 52(9): 2909-2922.

[8] 2R 3£ — AR M A 55 Ao HAT i BRIV 23 ] 00 O 2 4% 1) e )2 e B 435 3R 5 ) 9 I 10 38 B A 100 D' 2 B2
H 7 ,JP01822458. X[ P]. 2005-01-05.

[9] AMINAKA E, HASHIMOTO K. Optical compensating sheet having optically anisotropic layer made of discotic
liquid-crystalline molecules and transparent substrate comprising polymer film: EUR, EP1341007 [P]. 2003-03-09.

(100 FRat ALE A, Fi. /N Ch R 5 AR R T ] & dh 5 27 ,2014,29(4) :508-514.
CHEN J. DU W S, GAO C. Simply Synthesis of hexakis (4-dodecy)-peri-hexabenzocoronene [J]. Chinese Jour-
nal of Liquid Crystals and Displays, 2014, 29(4) . 208-514. (in Chinese)

TEE BN P54 (1982—) . 2, L RN A WF5E 5, EENF W A S OLED (b &9 WF5E . E-mail : 36760594@qq. com



