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Fluorinated liquid crystal properties., application and
synthetic progress

GAO Ai-ai” ,ZHENG Yuan-yang,DU Wei-song, DENG Deng
(Xian Caijing Opto-Electrical Science & Technology Co. » Lid. s Xian 710065, China)

Abstract: Active matrix liquid crystal display (AM-LCD) has strict requirements on the liquid crystal
properties, which greatly promoted the development of fluorinated liquid crystals. This paper reviews
the progress in synthesis and application of fluorine containing liquid crystal materials in recent years,
and focuses on the effects of different location of fluorine atom on the performance of the parent mole-
cule in liquid crystal compound and the corresponding synthesis method. In combination with the
liquid crystal phase transition temperature, dielectric anisotropy, birefringence and viscosity data, the
key position of fluorine substituted in liquid crystal molecules were illustrated. It can significantly
improve the performance of liquid crystal. The paper introduced the synthetic methods about terminal
group fluorinated liquid crystals, benzene laterally fluorinated liquid crystals and the central bridge
bond fluorinated liquid crystals.
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Tab.1 End of fluorine substitution effect on the liquid

crystal compound phase change temperature
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Tab. 2 End of fluorine substitution effect on the liquid crystal compound phase change temperature
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Tab.3 End of fluorine substitution effect on the liquid crystal compound phase change temperature and Ae
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19 CN C75N241.71 14. 8
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Fig. 4 End of fluorine substitution effect on the liquid crystal compound phase change temperature and Ae
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Tab.5 End of fluorine substitution effect on the liquid crystal compound phase change temperature and Ae
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Tab. 6 End of fluorine substitution effect on the liquid crystal compound phase change temperature and Ae

awRs L5 AR IR /°C Ae

26 CH,; _F C49.0 N135.9 1 9.8
0\_<F
CH

~ O~ )-c, € 35.0 SmX 33.0 N —20.5 I 5.3

C34.0 N (@31.O 1 5.6

27 s,

28 CSHI

;




164 WS BoR 5529 %

IFi 14 5 9B 2 AT B 1 R P AR R R XUER 8 2 R 1Y S
3.3.1.2 AR s B A Bz 1 AR R

HBr, HAc HCClF
OCH,

A 2 — A ) 980 S Y e 5 I Y 2 AR B AR Bl 2 F5 KRB A R UER
A S A BN g AR SRR i 3 R

NH@

R=CH,_CH,;CH_;CH

e AR Y LR A fe Jm — 2 B 2,3, 4-= 3 2R B 5 AR B A R
HN 5 I — A TSR Y B K 4 A RO R

POCI Br< )~ (F
R4<:>—©*CHZCOOH—3>R4<:>—©—CHZCOCI—()£
O-O-etel o pae, Lo
R CH,C

2 Zacis0 SO, OO i
KOH —
— RG@%Q(F)n

HP.R=CH,,(F)n=3,5F,F; R= SR TE THE A Mg 7776 T X4 .
C:Hy, ,(F)n=4-F.3.4-F,F.3-F B 4 ity — R0 H B 1 A L TR U R
SR i B PSSR SR - AR TR 2R
X
HCF,Cl C( B(OH)
OH Nzom” ™ Pd/C,(Bu),NBrK,CO, — R . O O OCEH
X=H,F
SN H A i AR B R DL R A P e S TR A ML RE A7 AE T B ER AT AL 55 5 R R
T3 2 (A A Bk 1 2% 1 T B S AR &R R A 5K B B A o 2 A 5 RO R R
B 5 ASTEXF 82 05 20 A A st 2 AT 5 B0 A
H(F) H(F)
Catalyst,K PO,
H(F) H(F)

A% AR B R o B A O R AR

O-Oro 22 O-O




52 o I 0 L A L SRR B PR RE LV S S L 165

AP A HE-2,3,5, 6- DU R SR AE AR RIGE  PEACOE T AR B SR SRR I R AR R

F, F
o~ -comn )00 e e -con =g
F F

n=4,5,6,7,8
(a) 4-%t 1 % By + DCC+ DMAP + CH,CL; 2-GR-4 PR 5 U O ks kG2 1A B S Ak

(b)) 4-%t % H-2,3,5.6-TUH % 2 B + Pd A R i i P SR R R

F F
n-BuLi COCl
e e on 000 g (O Oyeesod e
(CH, O)B

AR S BT A AR A S R e B AL
2 IO i DR R 22 0 1) B S BBUFC R T A Al 5 ) HURE ™
3.3.2 R @) AR 52555 B PP A R R 0 9 LA i S L SR T RE R

3.3.2.1  JRERMU 1) S GBI R O VR A P RE I RS A E A A e e AR 7
KT FEFRMNALEERRABRULEWH Ac IR

Tab. 7 Side single fluorine substituted benzene effect on the liquid crystal compound Ae
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Tab. 8 Side fluorine substituted benzene effect on the liquid crystal compound phase change temperature and Ae
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Tab. 9 Side fluorine substituted benzene effect on the liquid crystal compound phase change temperature

aw s #ikg X AR IR B /C
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Tab. 10 Central bridge bond fluorine substitution effect on the performance of liquid crystal compounds

s/ Liwss Zh X AHAR L /°C Ae An
51 CJLO—O—dF C64.7N93.71 8.3 0.073
F
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Tab. 11  Fluorine generation properties of ethyl, ethoxy connection based liquid crystal compounds
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