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Synthesis and properties of novel fluorinated liquid crystal

compounds with vinyl linking group
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Abstract: A new series of fluorinated liquid crystal compounds with vinyl linking group was designed
and synthesized via 3 steps reaction with a purity higher than 99. 5% and overall yield of 44. 1% ~
48. 3% by using 4-bromobenzyl bromide as starting materials. Their structures were identified by IR,
'"HNMR and MS and their phase transition temperatures were tested by DSC and polarized optical mi-
croscope. It is found that all of the new compounds show only nematic phase, and both the melting
points and clearing points increased compared with that of similar compounds without vinyl linking
group due to an elongated molecular conjugation. The measurement of physical properties indicate
that the compounds have higher clearing point, lager Ae and An, and fast response time which is
suitable for liquid crystal display.
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Tab. 1

Calculation of physical properties of target compounds

Comp. [./nm B/nm I/B  p/Debye G

[ « Aa An Ae B/

6b 1. 929
7b 1. 700

0.479 4.03 4.3
0.479 3.55 4.1

364. 2
294. 8

191.8  117.1
179.7 105.0 193.2 152.4

224.4  209.7 0.1940 14.14 6.9

0.1267 11.90 6.2
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Fig. 1 Synthetic route of compounds 6a~6¢c
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3.3.1 (- F A Bhm — amﬁa (2) 89 & %,

TEREA ML T R IR A B 500 mL = H B
LA 200 g, WHERE = ZBE 200 g, 18 Nk, &
FEFFZ 100 °C B AR Che % . dkEL s s g
3 h. 2T B 5 . I 2808, 28 BR AT &
EWERR = £ A5 BN AR A (RN DO 8 — 2
R 244 g % 99.3% ' HNMR(8,CDCly ) : 1. 242
(t,6H, J=7 Hz).,3.081(d,2H, J=10. 5 Hz),
3.981~4. 045(m,4H),7. 167(d,2H, ] =3 Hz),
7.419(d,2H, J=4 Hz), MS(70 eV) m/ (%) :308
(M—+2,44),306 (M",45),280(24),278(33),252
(34),250(34),227(28),199(35),171(100), 169
(98),124(57),109(65),90(51),89(52),81(41),
IR(KBrs thuys cm ') :2 982, 2 907, 1 488, 1 249,
1054,1 028,964,855,770,547,

3.3.2 (E)-1-i8-4-[2-( A R4 R AR T TH
HO T (do) 89 5 %

RABP T 30. 7 g(4-IRIEFOBER — 2 3
fif 100 mL N, N-Z H B BB e i A 250 mL =
FOfA .60 C R MAH S 15,4 g Pk 1 he H
18.2 g -4~ O I VA T 30 mL N, N-

PEFE 2 ho iIn A K 150 mL, £ il Bt 200 mL, fiEFE.
AR KEZ R E Y. AR R T,
FH B E 45 — W A% B A d AR (E)-1-1t-4-[ 2-
(A -4-EHFR O LI FEHTHK 20 g R
62.9% ,"HNMR (8, CDCly): 0.936 (t, 3H),
0.960~1.041(m,2H),1.173~1. 391 (m,11H),
1.842~1.868(d,4H),2.059~2.131(m.,1H),
6.197(q,1H),6.319(d, 1H, J =16 Hz),7. 241
(d,2H,J=8.5 Hz),7.437(d,2H,J=8.5 Hz),
MS(70 eV)m/ =z (%) :336(M+2,31),334(M",
30), 184(100),182(91), IR(KBr, tpy-cm ')
2916,2 846,1 485,1 444,1 401,1 071,1 007,
973.855,804,518,

da, 1 fn K, I % 61.2% . HNMR (6,
CDCly): 0. 933 (t, 3H), 0. 962~ 1.039 (m, 2H) ,
1.100~ 1. 293 (m, 5H), 1. 851 ~ 1. 872 (d. 4H),
2.061~2.133(m, 1H),6.199 (q, 1H), 6. 320 (d.,
1H,J=16 Hz),7.242(d.2H, ] =8.5 Hz).7. 437
(d,2H, J=8.5 Hz), MS(70 V) m/z(%); 294
(M+2,32),292(M" ,31),184(100),182(93), IR
(KBr, gy scm )22 916,2 850,1 485,1 445,1 399,
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1072,1 007,971,853,804,516,

4b, 1 {0 A, I R 69.7% . HNMR (4,
CDCly): 0.933 (t, 3H), 0. 959 ~ 1. 041 (m, 2H),
1.173~1.275 (m, 5H), 1. 335 ~ 1. 408 (m, 2H)
1. 824~ 1.869 (d, 4H), 2.080 ~ 2. 110 (m, 1H),
6.196(q.1H),6.318(d, 1H, J=16 Hz).7.242(d,
2H,J=8.5 Hz),7.437(d,2H, ] =8.5 Hz), MS
(70 eV) m/ 2( %) : 308 (M+2,39),306(M",37),
184(100),182(91), IR(KBrs Guy»cm )2 921,
2 858,1 485,1 071,1 007,972,855,803,518,
3.3.3 (E)-3.4.5— Z f-4"-(2-(R X-4- &% & 2R

T TH RO BEE (60) 9 5 A&,

RSP T 6.7 g(E)-1-1-4-[ 2-(J -4~
JHEIR O ED O HD T 4.6 g 3.4, 5- = H AW
R .30 mL 1% 30 mL Z 8 .30 mL 7K.8.3 g ik
FRER 0. 2 g¢ PA(PPhy)4 fil A 250 mL = i,
IR R N 4 he WEE, A 50 mL HR,
100 mL /K, 2 2 . H)ZKVE = B, 78
R BT AR e R AT R A T R R . PR
WA 21, O BEESS W  B B o e dh ik
5.5 g MR 71 % SSRGS 5 8 99. 62, HNMR
(8, CDCl;): 0. 937 (t, 3H), 0. 975 ~ 1. 066 (m.,
2H),1.199~1.375(m,11H),1. 847~1. 900 (m,
AH), 2.120 ~ 2.149 (m, 1H), 6. 277 (q, 1H),
6.412(d, 1H, ] = 16 Hz),7.201 ~ 7.232 (m,
2H),7.439~7.477(m,4H)., MS(70 eV) m/=
(%):386 (M, 26), 234 (100), 221 (34), IR
(KBrs Ups cm ' ): 2 957,2 915,2 851,1 614,
1537,1 508,1 442,1 402,1 364,1 250,1 047,
968,849,812,765,538,

6a, 1 4 & A, g F 72.5% ' HNMR (9,
CDCly) :0. 940 (t, 3H), 0. 997 ~ 1. 055 (m, 2H) ,
1.146~1.317(m,5H) , 1. 856 ~ 1. 902 (m,4H) ,
2.132~2.153(m,1H),6.281(q,1H),6.415(d,
1H,J =16 Hz).7.218(q.2H),7.459 (t,4H),
MS(70 eV) m/=(%):344(M" ,43),234(100),
221(44), IR (KBrs tpscm ') 2 964, 2 923,
2 850,1 614,1 537,1 508,1 443,1 402,1 363,
1249,1 047,968,849,812,765,535,

6b, 1 {0 5 1, I % 69.8% ' HNMR (9,
CDCly): 0.938(t,3H),0.976~1.058(m,2H),
1.201~1.285(m,5H),1.343~1. 416 (m, 2H),
1.893~1.901 (m,4H),2.099~2.166 (m,1H),

6.278(q,1H),6.413(d,1H, J=16 Hz).7. 186~
7.241(m,2H),7.439~7.477(m,4H), MS(70
eV)m/=(%):358(M",37),234(100),221(42),
IR(KBr, Uy sem 1) :2 969,2 913,2 853,1 612,
1537,1 508,1 443,1 402,1 361,1 253,1 047,
969,850,811,766,536,
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T =LA 2 4-Jg 5L 3R O bE B R S TR Sk DR, 42
A AR BA 5t B AR A% QSN L B K i e
MK 5 20 B g il 4% B B 4K JCRAK . A SC
BT — B 0 G L7 1k DL A=W IRCA R 4
B2 Arbuzov KN il & H (AP RO B IR — 2 5
P FEBAE TR 5 4- B3R C e WY EAT Wittig-
Horner I . 143 EX 5 Z XA RWHIEGW. R
0 33% #6: U E-isomer/Z-isomer =87/13, LI E-3;
SRS I, BT E-isomer 40 T 5 B IR £k 1
SEE A SRR AT A S T B R A B
E 20 W . X B0 5 vk R A8 BRAL P 26 6 18 2 17
WO RN ) 20 B X A v . DA B JER) 4-1RR R
WE, Bt &P & R SR 2k 44. 1% ~
48. 3 Yo (il Al BE BB 99. 5% .
4.2 BRIt

FIHI DSC Xf H Arfb & 4 K Ho R #4771
AR PR RE I, U3t 2 1 AR THR R
5 °C/min; &5 & i o6 B3 & X5 3000 W A A
AT TN B LR 2,
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Tab. 2 Phase transition temperature of target compounds

& R AHARREE T /C o mIFIAIR X/ °C
da Cy Hs C 52.7 Iso —
4b CsHy C 78.0 Iso -
4e Cs Hyy C 68.5 N 80. 8 Iso 12.3
6a C.Hs C 73.8 N 99.1 Iso 25.3
6b CsHs C 84.0 N 131. 6 Iso 47. 6
6c Cs Hyy C 73.9 N 132.7 Iso 58.8
Ta Cy Hs C 46. 2 Iso -
7b CsHy C 40. 7 Iso -
Tc C; Hi C 30.4 N 58.0 Iso 27.6

T Ho C O 3 N ORI B A7 55 Tso TR 8 .
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A da~dc T o0 7 2 RS
WA Al AE KA W A A2 . DSC I & B 4 He Bk
i S BT 1R £ R D R I S A R R 2 Tk
S i i B e B0 A LR AT Xk F
12.3 °C 5 WA & £ 4 A o 09 S UL 5 0 ) % A7
WAt . HARES Y 6a~6c finHad 72 b iy 52 3
B B A BE A be R T R0 H Y B
g R BT 58S S
WAL & W) A EE 8 T S8 R B T R
ar A DX KL 5 00 1 BN 45 R — B, AR 3
C ki K3 Z [ 4h A B A E UM 8 2 06 8
B R AT LOR 15 0 T 0 5 B AR S R, DL f
O T A BE I, W0 23 58 BE AN AR L M $E
or FARAR L AR TR E WA AR BT L B
st T 5 e, R A A DX ]

4.3 WEBEMEEEHR

SRV B B A S ) R B L R
AW 6b.7b 435I 5 B AIE G W AS FC J7 (Host)
iz B o i L) 20 ¢ 80 JMHVIR A 41 )5 MR
B W I A A5 BT DL AT GAXAE 25 °CL,589 nm 4%
PR 43 IR T 6 (o) R T8 (o) 93T
HR W H R An=n.— n; W MABIEA 10 pm
FOEAT D & s I3 A 4 1) S M (E Ae
(1 kHz,25 °C) RSP 5 BUE (Ko Kas) 5 85 W
HEN 5 pm 90 HH M X & L i 5 V IR Bl L M
D b T 85 18] Ceon) LT BB 8] Co) o VR B W
BRI 75 (Host) B = Bl AR W i e X-1-(4-&
FEWIACHE-3,4- 2] A A -1-(4-N IR B
-3, 4- IR A -1-(4- BB 2 3 -3, 4-
TR MR 1 s 1 1 AR

x 3 B & Y604 1% B K N 52 B iE i

Tab. 3 Physical Properties and response time test of target compounds

fic )7 Ta/C Ae An Kii/pN K3 /pN fon /M8 Lo/ M
Host 112.7 5.63 0. 0800 10. 2 28.9 7.8 34.3
Host+6b 113.6 6. 96 0.1034 11.0 23.7 7.5 32.5
Host+7b 100. 2 6.93 0. 0886 9.2 23.3 5.9 33.6
6b 117.2 12. 28 0. 1970
7b 50. 2 12. 13 0.1230

F T B AR L 1 0 B S B T S A ORLAT S
AU O BRI LA m LA, DR ET DA
Fag HECT M S B AR R Y B S

Aeomy = (Aepix. — Agpoe X 0.8)/0. 2,

ANeomp = (Afpix. — Ao X 0. 8) /0. 2.

AT DL B8 0 AL 20 A B (6b) 5 IR
e AL A Y (Th) I E 7 A8 L . 3 52 2 i
13.4°C, fkAW 6b 1 AnfHIEF] 0.197, % 7b
WK 60% . SIHHREAEE WA . 51 A S
AW 6b 5 Ae fHEE Y K, i85 12. 28, 5i15&
{ECRH e A /0N o VS IR A (6b) JE A BC 5 R il s
WRCCK ) 5B RS Host M H 52 3109 36 K
TR I A (T JE R G 5 R X M 4L
Ky D] 52 3080/ 1) 34, 3 Ul B 51 A & 0
AR A 3 R S R B R . X T
PR H B Ko o WS 6b.7b J5 5 Host AH H 35 1 81

TR P AR A L. 5 Host A
O A 6b S5 HESn 7h 1 BE T i 1 E] 2 5 R
Rk, BN 6b BYBCTT B AT /N o B L X
R WNZAEW A AL & W) B A B/ 1 350 280 A R
T A5 TR A S 7 8 W L IS T

% Arbuzov. Wittig-Horner, Suzuki 8 B¢ 3
o KA U T 2 AR T I £ AT R R A
GV AR R H SRR, ZERMSE
Wy 2 B 1 B A, HLEAT TR R XS T
SR YRR AL A R T R AR IR X, 5
AN CIEATHEE WA B Ae BEAT 50 An U]
KR 3G I, Koo A8 3G K, me 1 B (8] 45 %5, 25 & P g
T B4 =, TR R B B Y T S
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