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Synthesis and Application of Fluorinated Diphenyl
Acetylene Negative Liquid Crystals Containing Dicyclohexyl
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Abstract; Four fluorinated diphenyl acetylene negative liquid crystal compounds containing
dicyclohexyl were designed and synthesized. Target liquid crystal compounds were measured
by polarised optical microscopy and differential scanning calorimetry and their good meso-
morphic properties were obtained. The target compounds obtained high birfringence, low
rotational viscosity and high clearing point about 270 ‘C. The nematic liquid crystals could
satisfy the requirements of a high temperature component in TFT-LCD,it also could be used
in adaptive system like as application in construction of spatial light modulator. Four target
compounds were synthesized by sonogashira coupling reaction.
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PRI SRR 51 S (A5 W A B 1 i s v R
TR A 5 6 B ARG XU B AR B X —
INCEESR An=0. DY &G . BHA N E& 5

A UE (Ae<0) BY [m) 271 700 35 & 2 VR i o4 B B — >
O 4R RS, B T LT R HE 5 R
(VAP T N TF 56 8 (TPS) ™ 1 Ha, 488 34T 5 25
(ECB)™ i i 485 5 v i 3 K ot % A VR4 Bt /R
B B AN ERAT S ER (An=>0. 25) 1 71 VR R
R S U 18] 51 3R 5 W B 3 B8, 7RO 1o
AR B BN Y . s A g AR g A A
o AT 2R B4 A s A T RE R R AT 68 JHE A T
B FIPR S e 1 B Y A TR A W A AT RE A B )
N R fb & I BE 2.5 e, M B B[] <Z3 ms) » AATT
T 2 1T UL 3T 2140 Y B O A5 e A A 38 R

FRG B AR EOR . A IR SRS B
Z W PR RE AT DA R DL b R 9 g XU
AR AREH L L 100 51 AR CT AR R R X ) 8 296 2 . A3
BHCT 4 AR FE U 5 IR IR SR A
B AW AL B WA P TIAT XA C B
HEINT ¥ A AT AR TR RN A 2
195 B 5 s HLER e B9 L PRk /DN L 1T DL AR 3
FRIFE 2 s 70 1 R R R S5 A T LA 3 R XU
S AR AR B WAL B

2.1 ALk
XUFR B 15 9 8 LRI 04 I
AT PR

OH b
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C
Ha,.C, ’
= OO0 OO0
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H .
G cis, trans

OH

:/\ b

OCHs ——

i:i OC H; + HZH+1C” m 1
F F
i A= o

HHd.n=2,3.4,5 530S A.B.C.D

2.2 #RE&E

ST 28 Bruker 400 (400 MHz) %1 ¥ ff 4t
PR AN, G2577 A #I 4% , Nicolet M-1 550 #I4T 4p
HiEAL . XPV-203E B 5% & 7 5% , Dimand DSC

278 AR AL,
2.2.1 [1"#AA4A - (BXA-"ERAFRT L) IR
T A R e A Ak

EASEY T % 2. 37 g(0.099 moD) 5k
100 mI 8 5 DU & Wk g i A 250 mL (%) = 11 %8

I DT W IR S % i 14, 85 g (0. 094 mol) Y
RIS min J§ FF 1, 30 min J5 1 58, 4k 2 5 #¢
1 h, 13 AR R AR i H

# 20,6 g(0. 085 mol) 1y 4'-1F PN 3£ WA & il
150 mL fY PU S 0K A 250 mL #9 = F B R
o B A G A 2R R 250 mL Y H R T TR TR
ShrpiE O B R EEAE 40 °C LU .40 min i 58 .
JRAkZE [N 3 h, AR MR RO 5E 4. T 20
mL 1020/ R MR . 43 ¥ . FH 20 mL 1) & %t %8 B K
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A A I ALAR S AR 1 0 B Btk B2 Sk A I VA
IR FIK 4 20 mL PR 15 3 A HLAE T 48 . g
T AR E A 26 g 3F97.1%,
2.2.2 [4-(RXA-ERmAFTE)FRTHE-1-
ENES LR

R 24.5 g(0.078 moD W[ 1-BxE4"-(x
K-A-IENERCHO AR DI HAM 1.6 g B X H
HKEER — K EAWMA 250 mL 19 = B .
B 80 mL Ay FA, 458 8 [ 3 . 3 FH 23 oK 4 20
Ko RBESE4A A 30 mL /K 34 $F . 43 W,
HORFE IR 2, & IFA VLA . A7 LA AR AR
I IR) Bl TR 4 7K VS AR B R K R OK BE R L A5 A AL
AH R BE T A ik R 2 A 1R B 18 g,
"% 78%,
2.2.3 MMEMABRAESY 4-EF AR, B (R

T4 R g &R

FREL 18 (0. 061 mob) i [4'-(Jz X-4"-1F N
IO A O -1 2L RE T 150 mL () F 2K
AR R SONE A B AL B Y Pd/CL R B
FE 1A IFAE 40 C TR i B 2k s B

G AL BIR G =9 17.7 g 132 97%.,
2.2.4 4 ERA{RKX, RX-WH T HA)-4-4 )
ELEEY

1E 250 mL iy = i A 17,67 g (I
FRGR AW 4-1E N - { (AU O 3 -4-38 ) KB T
120 mL — H1 3 /P iz (DME) 918 4 1. 75 A
AT BEFRAE AR T A 5 he JH A3 R ER
R SR b h R X2 5. % 2= A
150 mL By7K . 351 150 mL B P AEZE L 2 W, 2R
Je 4 AR 10 %6 1 £ R 4R R Bk R A AN K I TR
W TOK B R B T . VB Z8 08 o 25 R L A5 3 [
IR EEY . HOBEEL M 2 K158 A @6 =
P 16.7 g 5% 94 %,

2.2.5 4 ERA{RKX, RX-WHK T HA)-4-4)
AR 0 AR,

100 mL ) = I, ImA 5 g(16. 8
mmoD) [ 4-PF - { O 2, J 2R & B ) -4-5E
#,3.05 g(12 mmol) (A, 3. 3 g(14. 5 mmol) [y
LR —OKE AW . HINA 8 mL A UKES R & 10
mL () 1,2- 2@ ke fi kR Bl 5 h, 7
N8 A Y H B IR I 10 %0 1) W B R S 4N
KW 100 mL, Big ¢, I BR A% B8 Ay L, R

A5 B MR SR K VE PO . B A AILAH B R
BT, WRBRRBN AR EAREY. Ha
B OPR TR (10 DR G W W B 45 5 19775 5 g
B 70%,

2.2.6 2,3-=f-4-T A K K 6L R

$ 10 g(0. 063 moD Y 2,3, -9 & A LK FN
70 mL T8 9 DU &K iR AE B CSOR PR A 250
mL (9 = FR ML BRI 2 — 78 TC L
T 40 mL(2MD) Ay IE T H4 , 20 min i 58 , 35
il BEAE — 70~ —80 “CJ i 1.5 h. H 8 JHlk &
—60 CHFIE N 20 g(0. 079 moD) Bl F 50 mL
THF 3% W » 40 min i 58 , 35 i 6 & 7F — 60 ~
—70 ‘CJ N 2 ho 51k N F )+ 2% & .
T AN Y AL B KW 200 mL, 43 2L TEHLAE I &
1R £ Mg P2 HUM I 5 JF A HLAE O 4 R S04 7K
IR 3 U K BEWI IR . 15 A AL FH TSk i R 8%+
PR 7K S Rl H 2 1R I 25 R0 i 2 e e ZE 0 L Wi R
4y 84~88 “C/2 mmHg, 13 M ™™ 9.5 g, - H A
T 2 AR A 7.1 g, 19 3900,
2.2.7 1, I-=F £-3-(2, 3-= R4 T & &4 ¥)-

2- 7 M- 1-B2 4 A %,

4 (0. 014 mol) iy 2, 3- J X £ A HL il
Z#,1.5 g(0.018 moD ¥ 1,1 — H Jt-2- 1A Hle-1-pi
100 mg M) 4 = (=R @O 42, 120 mg ALk
MEAR AT 80 mL () = & M AE A AR T A 100
mL (% = R B B R R S AE 40 °C
AT O 3 h, TLC BRER R W 58 42 ¥ 4 Sl ik [#
WH 41 TR VE A BRI E 25 XA H R &
Fi + 1 O %6 = 5+ 1A% kU 390 2 A1 15 B i 1k ™
) 3.2 g, 1HE 5%,

2.2.8 2,3-ZRA-TERLEFK T LR

¥ 3.29 g(13.7 mmoD Ay 1, 1-—HI 3-3-(2,
3T KR -2-TN B-1-EE, 0. 9 g (16. 1
mmoD) () & Z L4 F 80 mL i B A A 100 mL
HY B B b BE B B R RO 3 h, TLC
PR B R 56 A ¥ AL Al s S AT R R L AR BRI
U 78 0 ) FH A i B s TR TR =10 1Yk Uk
FVAE AT A5 8 AR v E 45 & FH A Tk 2 A
BEOEA Y 1,14 g, /8% 46%,

2.2.9 1-[RX.AXA4-EFRARTEA, 1%
RO A4 A4 4-TEE-2,3-— 8K

Tk 2O R0y ok
P 440 mg (1. 11 mmol) By 4-15 3t 8% 2, -



846 W Hh

5

i3 R %28

{3, -3 2 F)-4-3E ) it 28, 182 mg
(0.83 mmol) ) 2, 3- . F-4-2 4 A 2 B, 45
mg [ R T (R AR A, 100 mg By BLAE IV 4
60 mL () = L BAE R Y T A 100 mL )
BB B B B B 4 h, TLC BR
B RN 564 Ve L g BR H 2R S R UE A9 B
W KPR 3 WK 454 HLAH F 0 7K B 2 40 T8, 0 R
FEIVET F AT ik s P 2R =8 L otk v el ad A L 19
F L E R ™ W) & B/ H R E 45 . 45 0. 30 g
M [ AR 72 8 B3 % 63%. 728 B 14y 1=
MS %4 F1 NMR $48 an F -

R F
A Ay =L oo

MS (m/z, %): 464. 3. 3 (M, 100. 00),
464. 3(100.00) ;

'"H NMR (400 MHz, CDCl;):¢6 0. 81 (¢,
J=7.2 Hz, 5H), 0.88~1.01(m, 3H), 1. 08~
1.09(m, 6H), 1. 18~1.27(m, 2H), 1. 33~
1.41(m, 5H), 1.65~1.85(m, 8H), 2. 34~
2.42(m, 1H), 4.07(q, J=7.0 Hz, 2H), 6. 60~
6.64(m, 1H), 7.08~7.12(m, 3H), 7. 38(d,
J=8.0 Hz, 2H),

2.2.10 1-[EX.RXA4-TAQ,1"-R3rE 1)
4R 4-U-TRE2,3-—RE TR X
8 &

Bl :448 mg(1. 13 mmol)4-Z, 3L IE-{ (=,
SRR 2 ) -4-KE A 2K, 200 mg (1. 10 mmol)
2,3- -4 E KRR LM ,60 mg A (R
B AT. 150 mg i fL W4T . 70 mL = Z e, 7= 4.
0.33 g, /"% 65%. GMM ™YW A nsaF X,
MS 4 Ft NMR 4l anr -

K
s OO D=

MS(m/z, %): 450.3 (M'", 100.00), 450. 3
(100.00);

'H NMR (400 MHz, CDCIl,) :8 0. 78~0. 82
(m, 5H), 0.89~1.03 (m, 3H), 1.08~1.19
(m, 6H), 1.33~1.42 (m, 5H), 1.66~1.86
(m, 8H), 2.35~2.42 (m, 1H), 4.07 (q., J=
7.0 Hz, 2H), 6. 60~6.64 (m, 1H), 7. 08 ~
7.13 (m, 3H), 7.38 (d. J=8.4 Hz, 2H),

2.2.11 1-[EX,RXA4-ETHAA,1-3;xE
E)-4-E4-(-T AR A2, 3-— A K T
) K

k480 mg(1. 13 mmoD4-1E T - { (g =,
2 - AR & B -4- 35 fiRE L 200 mg (1. 10 mmol)
2,3- T A-ZERELH,60 mg TH (=R
W) 4, 150 mg ML W47, 70 mL = Z B, 7= &
0.30 g, /7% 61% ., HFHMILEGY C 1oL,
MS %48 F1 NMR 3048 40 F .

K F
i OOy =A

MS (m/z,
478.3 (100.00);
'"H NMR (400 MHz, CDCl;):8 0.78~0. 83
(m, 5H), 0. 88~1.01 (m, 3H), 1. 07~1.09
(m, 6H), 1. 18~1.22 (m, 4H), 1. 34~1. 41
(m, 5SH), 1. 65~1.85 (m, 8H), 2. 34~2. 42
(m, 1H), 4. 07 (q, J=7.0Hz, 2ZH), 6. 60~
6.64 (m, 1H), 7.08~7.12 (m, 3H), 7. 38 (d,
J=8.4 Hz, 2H) .,
2.2.12 1-[RX,EXA4-EX&LQ,1-®IRT
FOo-4-ET-4-(4-TE A2, 3-— R K T
Je) K
FB:497 mg(1. 13 mmol)4-1F [ 3e-{ (J =,
- A O FE)-4-F% LR, 200 mg(1. 10 mmol)
2.3- T A CRER P60 mg TH (=R K
) #2100 mg MLAL W Hd A1 70 mL 1 = Z ik, 7=
0,40 g, 2R 79%, ARIILEY D YT
2 MS ZdE Fn NMR #0484 F

F, F
e W Waltl

MSGn/z, %) 492.3 (M", 100.00), 492.
3 (100. 00) 3

'"H NMR (400 MHz, CDCl;) ;5 0. 78~0. 83
(m, 5H), 0.89~0.98 (m, 3H), 1. 08~1. 10
(m, 6H), 1.15~1.26 (m, 6H), 1.34~1. 42
(m, 5H), 1.65~1.86 (m, 8H), 2.35~2. 41
(m, 1H), 4.07 (q, J=7.0 Hz, 2H), 6. 60~
6.64(m, 1H), 7.08~7.12 (m, 3H), 7.38 (d,
J=8.4 Hz, 2H),

%). 478. 3 (M', 100. 00),
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Fig.1 Structure of target compounds
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Table 1 Transition temperature /(°C) of target compounds

Compound Transition Temperature /(T/°C)
A Cr 146.20 N 265.20 1262.50 N 133.82 Cr
B Cr 154.95 N 271.00 1 269. 20 N 142.76 Cr
C Cr 118.61 S 153.24 N 241.83 1237.50 N 149.29 S 101. 97 Cr
D Cr 107.75 S 160.09 N 259.54 1 258.28 N 158.77 S 78.63 Cr

TE :Cr: K s S: 3T A A s N 1 51 AR 5 1. 4% 1] [a] 14 4 1

HTEEY A FAEY B WA WSS
HA BB 5 F i 5 R SRS 5] A
AR A3 F 1085 22 ARSI 5 % H R g A7 3 Y
IG5 F B R A S 5] A
*iﬁ[‘“ﬁTA?E‘J B, Br AR AE 8 TFT-LCD
R 2 . Y 2. 3- A AR A A AR B
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