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5, 6-Difluoro-benzofuran: A new core structure for the
design of liquid crystal compound

LI Jian'**, CHE Zhao-yi'*, MO Ling-chao'’, HU Ming-gang'"’*,
DENG Deng’, DU Wei-song®, GAO Ai-ai’

(1. State Key Laboratory of Fluorine & Nitrogen Chemicals, Xi’an 710065, China ;
2. Xi’an Modern Chemistry Research Institute, Xi’an 710065, China ;
3. Xi’an Caijing Opo-eletric Science and Technology Co., Ltd., Xi’an 710065, China)

Abstract: At present, liquid crystal with fused heterocyclic ring is an important direction of molecular
structure design and development. In this paper, a new liquid crystal compound with 5, 6-difluoro-
benzofuran ring structure was synthesized via palladium catalyzed coupling reaction and ring closing
reaction of cyclohexyl substituted acetylene and o-iodophenol derivative. The total yield was 54 %. Its
structure was characterized by ' H NMR and MS, and its phase transition temperatures were tested by
DSC and POM. It is found that the melting point and the clear point of the compound is 118 °C and

202 C respectively, and the nematic temperature range is 84 ‘C. The physical properties test shows
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that the birefringence is about 0.13, the dielectric anisotropy is 12.6 and the rotational viscosity is 420

mPa ¢ s. Compared with the similar 3,4-difluorobenzene liquid crystal compound, the birefringence of

the compound containing 5, 6-difluorobenzofuran ring increases by 65%, the dielectric constant increa-

ses by 97%, and the clear point increases by 66%. As a new kind of fluorine-containing building

block, 5,6-difluorobenzofuran has outstanding comprehensive performance and good application pros-

pect in the field of liquid crystal display.

Key words: fluorinated liquid crystal; benzofuran;synthesis;birefringence;dielectric anisotropy
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Fig.2 Synthese route of compound 1

2.3.1 ¥k 5 AR

] 500 mL = FURHOMA 3, 4-Z A B (26
2,0.2 mol) , 7K 100 mL, ML (33.2 g,0.2 moD),
E AN (8 g,0.2 moD) P FLIE R . FRIRZE S5 C,
T e BE Ry 0.1 mol/L K SR A K W (200
mL,0.2 mol), i fin e B JE i+ 1 h, fin A 100
mL W 10 R ERR . FH R CBR AR E 2 KL A JF
BHZ KVEE PP, KRR T, LT
P S EZE bR IR A A B LR ek Y . &
Tl e A J2 AT 88 4, A5 B IR B IR A 42 gL R
82% ,GC 4fiJF 98% .
2.3.2 PR T 8 A R

] 500 mL = FRHMA 4-N B C E L
I 6 (23.4 g,0.1 mol), UG ALHR 100 mL, B F¥
HBZEO0C, WAEAR(16.0 g,0.1 mol) iy P4
PRBR VS W 100 mL, Vi N 7€ 56 5 B FE 30 min, Jin
TR R 5 06 I B TR LA K ) 100 mL, K

Ve PR, JOKBREREE TR . UE & TR HAS
KRR 155 39.4 ¢ UERER 7, HEBEHT T
RN
2.3.3 WA 8 49 A R

B EA T SALEY) 7(39.4 g,0.1 mol), T
BEHH(16.8 g,0.15 moD), T VU & kM 100 mL
INA = Ff T, 18 A E] 40 °C L B FE R 2 b,
R A K, A EE 100 mL ZH 2 K,
HBHAVE KVEZE P, TKRRREE T, 18X
TRA, B BEZRBR LA AR A aEEk. Ha
B H 25 . A5 B H A ik 20.2 g, OB IR 87 0,
GC 4liff 99.5%.
2.3.4 BAASD 1 8A R

RGP T .0 500 mL = H0FPIMA=2
% 100 mL, — H 3P EERE 100 ml,4,5- " F-2-f
MW 5(12.8 g, 0.05 mol), — = #& % @k A 1k
(0.35 g, 0.5 mmol), fl & W 41 (0.29 g, 1.5
mmoD) , P E . EI|R FHMEALEY 8
(11. 6 g,0.05 mol) Y = Z B ¥ ¥ 50 mlL, i /il 5¢
JE SR h FHEZE 80 C /I 16 h, BHIE
TR SR A K e, TR 100 mL A 2
W BIFAVAKEEE R, JoKREREE T 1.
UE 25 TR R LS e 2 R 5 L A B 20
A, M= 200~300 H ff ke S 4l FH IE Bi e
PR . 7 OE B ke T 4E S 2 kL AR B A AR
13.7 g, GC 4l fF 99. 8%, Yt % 76%.'H NMR
(CDCI;)8:0.856~0.921(m, 5H), 0.988~1.191
(m, 9H), 1.304 ~1.484 (m, 4H), 1.778 (1,
AH), 1.877~ 1.896 (m, 2H), 2.174(d, 2H),
2.662(t, 3H, J =12 Hz), 6.290(s, 1H), 7.214~
7.287(m, 2H), MS(70 eV)m /= (%) :360.4(M",
100), 194.2(36),180.1(55),

3 4R 5iH#%

31 KEWMIMER

DRIk R R A T i 2R, SCk (11 ) R A
25 W) 5 3k 2 by g e i RUAR 1) 2 O ok eg B
T AR ) 77 95 B B AR 4 (R T AR IR Y
TR I B L 2 iR W DA SE B, LRI (12 148
TR 4,5, 6- = FIBCR AR I wk g VL & ) O i L
1o 5 FEAR 5 B B R R 2 B N R, TR S ER IR
AT AR B = 2, AR T % 5, 6- K



ﬁ7%2576’

510 1] Z

AR T R < B A% AR DT

nar ikt 1003

BAMAED 1 I-AEH i E 3 frR . R 3,4
TR RN R LR JFURE, R K S 4, 5- SRR
e, R ERXT 5, 6- RO 2R I ok A 1
T TR STB A T

L. F E F

B3 SCHRE 1228 I 1k i 2 A 44 8 5 3 o At
Fig.3 Synthese route reported by reference [12]

LA Ak b e 5 0 AR T 8 B - OC A 2 A 2-
BRI 0k e 28 1) 55 — FE R . AR SCR A
WOTEE A U R O R BUR 2 AT Y L S
4, 5- - 2- B My AT B IE-OC BR BN, BL 54 %6
S OR A B H AR S W, %07 1R SO R A R
L JEOREZ) A5 ORI, B e 1 S8 FH AR EL
32 EWI1HREESH

AT 2R 3 # & #0k (DSO) LA
5 °C/min ) Fh B i o 28003 1k & 9 0% A AZ T R
GRNE 1,

®1 HULEYHHETERE

Tab.1  Phase transition temperature of the new com-

pound
L& MARRE/C MR X/ C SCHR
1 C118 N 2021 84
2 C90 N 173.91 83.9 [12]
3 C46 N 124 1 78 [1]

TE:C A s N e B ARG 28 . T T 58

G3F AR 5. 6- BRI G 1 5 4,5,6-
SRR TIF ok A A W 2 A, R 400 1Y R
JEF I W T AR N L 43 TR 1 3 i
FEUE S LT FRE AW BT 28 °CL kG
W1 53, 4- AR S ML, TFRE
B E BN T RS BT 78 °C 1) ) AR L X A
Jn. H SRR UL, 5, 6- GBI (4 2K I 0k e 2 A
R B Y AH S LA B B 14 1) B R TR DX T 4 R
T AR IR R Y

33 EW 1 B

it — LR R A G Y B RE L R O
42 IR 10 90 1) J0 B Lh A A 2 LR 5 (Host) Hr, X
T TR 0 B LT S 238 A FL I THE B K B 43 il
HEAT TR A R XU S R A H R R R
JE 38 ik AR AR P RE RS ISR 2 TR .

R2 BEIMERIIMLESWIERE

Tab.2 Physical properties of the compounds by extrapla-

tion
& An Ae y./(mPa+s) 3CHk
1 0.130 2 12.6 420
2 0.123 1 13.8 512 [12]
3 0.079 0 6.4 160 [1]
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Tab.3 Calculation of the compounds

EY e a, a. Aa /D B/
1 293.9 176.1 140.7 1355 4.0 6.2
3 230.3  174.3 121.3 824 3.1 4.3
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