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W OE AT 16 =RPOREN RS E Y, DR B AEY 5 1,1, 1-=F =R A LR
HEFT IS K B , T3R5 Suzuki AR K S M )5 25 HCL H145 B AR =9, E7 % > 67% , SAHERE (GC) 4l
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Ae/e, (<1.9) o BIABAUTHEBIE T Pesd i B0 R S AT RME BTSE 0 . RS AT TR A R
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B A S ELRE o [ P A VR s R AN BT A 8 S s 1 TR B g (ELA B AR SR
CRT s, WAk w2 AL A 22 08— KK, 1M FFS (fringe-field switching ) fi /R 250 AT LIS K AL I
P EAR, v T IX — R TR, G HL A 1] SRR (As <O) WA BRI IZE DG AR B i T RS L A% i) 5
PE(Ae >0) WARRL, AEIEA Y HLAS 1) S R Rk A S 5y Fht, T A0 38 32 353 16 6741 v 4% 1) S A
WFE WY, 38 Ay ) A R R (e ) A R TR TE A 45 1) SR S RO E R o I IE A o
B 1) ST T B As/e | SRR R L S s H ORI il R AT BE S, DA T 2 1o 22 i SR Sl
IR HOBE , R BIBGE A DR HERAE B BN A R M RCR ™ S T SR AR AT R & fH
b, HA R As i e MK As/e | R An (ORI RLZ: FFS B R BRI — SRR
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A B TR SRS T 2R RGBT R IR AE A B I TR A
Z, P EEREMA RN T, 3 T AR SO0 = S N BRI MR & 7 ¥k S PR REREAT T 5T [
IR F AT As (EARK AR, DO Ae i e IR As/e , JOR An IR

A 1 = HNIRIERAC A A RO E FEA LR 3 Fl:1) B = 5 R 2k A 4 S A Bl = 9 A
B A A Scheme 12X T 52) H 2 M E2 A0 A 1 RN A L= 900 BB AL A T
Scheme 1 2 1T ;3) HIBRAR SIS H SN A IR = I BRI 54, 4 Scheme 12U,

[CF;]
R—=BIF,K ——— R—=-CF, |
’ [ Cu]
Me; SiCF;
= = CF
R o R CF, I
Me; SiCF, -
R——=238 R—=CF
Y Cul, KF 3

Scheme 1 Synthetic methods of trifluoromethylated acetylenes

VL E 4 G J7 12 38 30 A TR AR B, SO A% A8 21, W AR AR TR L, T3 7 ¥ 3) U384l
9.5% ", HFTA R 3 A A = G BRI  ak — 7 A5 R AR Wi 1 4 0 ) A 6 th e — A
BACH I R, 25t — 202 i A AR

A AR EERTAEY) 5 1,1, 1- =@ =R B B A5 Hr [ Sa Sb, a4 5a . 5b 5 25 A
BRREAT Suzuki FHIG 52 NS P 2 AL ST H S B AR 9 o 1207 VAT et ol 46 7 40 , i S 1
O3 B A A = SN bR A, HLk B BRI A A B 5 U 2k, S T S IR, e
M5 %A B0 ERESEAE B, 52 A5 PR FN , B0, I [, Ak 187 50, S M Ak & 0 & i it
VAT R I E G Y In(n = a,b,c,d) 2n 3n 4n E5H J2 G K2 A0 Scheme 2 Al
Scheme 3 78,

X X Cl
1. CCL,CF,, zinc powder CF,
Br CHO Br -
2.AC,0
Sa: X=H
5b: X=F
X Cl X
PACI(PPh,), 2 CF,  1BuoK
5a,5b + R B(OH), ———— > R ——» R ——CF,
Na,CO,, TBAB
6n(n=a,b,c,d): X=H, R=C~C, alkyl In: X=H, R=C~C; alkyl
Tn: X=F, R=C~C; alkyl 2n: X=F, R=C~C, alkyl

Scheme 2 Synthesis route of compounds 1a ~1d and 2a ~2d

FF
PACL(PPh,),
5a,5b + R BOH), — * ™

Na,CO,, TBAB

F o F X Cl F F X
»—CF 2
A A=

7n: X=H, R=C~C; alkyl 3n: X=H, R=C~C;, alkyl
8n: X=F, R=C,~C, alkyl 4n: X=F, R=C~C, alkyl

Scheme 3 Synthesis of compounds 3a ~3d and 4a ~4d
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1SR

1.1 {¢EEFkH

60SXR-FTIR FILT AP EREY ( 35 [ Nicolet 23] ) ; Bruke-AV S00MHz 78 4% ff Fe 9% A% ( NMR , 72 5] 57 &
FEAT]) 57890B-7000C YA 4335 5 BTk F{L (GC-MS, £ [ Agilent 23 F]) ; GC-2014C RIS A A 1%
(HARBHAF]) 8500 N, i+ 4 Restek Rxi-1 ms B4 ; DSCI BY/R 2 F i & X (Fit: Mettler
3w]) 56254 RIWE Sy PERENN £ R 48 ( H A TOYO A w]) s EC-1 BUsfpE 40 5 R 58 ( H A TOYO A7)
NARAT BB DI AL ( H A ATAGO 24 +]) .

1,1, 1- =5 =9 O RO B 29504 - TR0 FH D% RS R A ( =R B ) — A g T 3%

TR ER GBCT B NV, N-Z WU e FROR SR T ORGSR AL T ) Tk g fb T i, 4
¥y AR T R T TS/ R BR A ok i B R T B e Ak Caatnl ) 43 Frafifk 17 o
1.2 ERAE(ULED b WERAHI)
1.2.1 4-38-1-(2-2-3,3,3-Z A-1-F M L) 2-73E(5b) tgb- . S Mk 14-15] )54 ,1000 mL 3555
U, AU T TR BRI Ve Bt s SR BE T o DR I 400 mL T4 DMF,40. 95 ¢
Bk, 1,1,1- =5 =9 L Ht 126. 56 g, St AL A . 30 min J5 O 5| & , s T, 3% 90. 90 g 2-9i-
4-R Y DMF %590, T 0o R v gl B8 a1, K 8 20, SR FF 50 °C 1 h FRANA 73.44 ¢
BERRIT,58. 50 g Bk, AR, KRR 2 50 C RN 1.5 ho B W i EIAA 1200 mL 10% FiEh R 1)
5 LBk g, sttt e 150 mL x 3 1EBEE A< U ALAE , IF K gE 2= b bk . e 28 BRI 5 1905 3 (A
TR (5b HH L) , I IE BEGEAE e I A AT 2 M 5 15 125. 2 ¢ To B WA (5b) , HA S S48, S 4 {4
AT N 20 R o AR GC & #:99. 4% , 77 % 92%

"H NMR (500 MHz, CDCl,) ,8:7.88(t,/=8.1 Hz, 1H),7.40(s,1H),7.36(d,J=8.5 Hz, 1H),

7.31(d,J=10.7 Hz, 1H) ;" C NMR (125 MHz, CDCL, ), §:119.37,119.57,122.38,124.71,124.79,
127.60,127. 63 ,130. 53,159. 31 ; IR (KBr) , o/cm ' :3075,1650,1600, 1567 ,1483 1409 ,1291,1150,966,
890,716,581 ,484;MS(70 eV) m/z(% ) :304. 1(M + ,100) ,269(11) ,187. 1(28),169. 1(23),
1.2.2 4-(2-83,3,3-ZA@-1-%4)2" 3,3 -Zf4"-FA-1,1:4" 1"-ZF % (8b) 695 %  N,5 M4
PR AN 15.2 g P24 Sh(F T 50 mL HI28) 15,19 ¢ WA R L2, 3- R BIRR (i T
50 mLZJE) ,15.9 g JoKBRIEREH (5T 50 mL 7K ) ,1. 61 g PU T H54L5E ,0. 3505 ¢ W ( =AIEME) — 501k
Lo INFA L S 6 b B2, F 50 mL x 3 TE BEE A HUR N VR, A BRI K B8 2 b, EZE BRI A9 TR 1
5 AR (Th ML) FIEBEGEVE R e A 2 M S5 15 17. 52 g (@ EA(Tb) , HA R 544, A 4
AT —2 RN o W™= GC B Er i :98% , ;=3 T1%

"H NMR (500 MHz,CDCl,) ,5:8.10(t,J=7.9 Hz,1H) ,7.52(s,1H),7.48(d,J =7.8 Hz,2H) ,7.43
(d,J=8.3 Hz,1H),7.36(d,J=11.2 Hz,1H) ,7.30 ~7.19(m,4H) ,2.64(t,J=7.6 Hz,2H) ,1.77 ~
1.60(m,2H),0.98 (t,J=7.3 Hz,3H) ;" C NMR (125 MHz, CDCl, ) ,5:13.86,24.47,37.84,115. 86,
116.05,119.27, 119.37, 122.79, 124.22, 124. 46, 124.98, 127.08, 127. 15, 128.70, 128. 72, 128. 86,
129.80,131.19,131.56,138. 56, 143. 31 ,147. 64,149. 65,161. 70; IR (KBr) , 0/cm ™' : 2963, 1913, 1620,
1564 ,1405 1288 ,1148 ,964,808 ,659,507 ; MS (70 eV) m/z(% ) :454. 1 (M +,55),425.1(100) ,212.7
(7)o
1.2.3 2',33-ZfA4"-"E4-(3,3,3-ZfA-1-Me-1-£)-1,1",4" 1"-Z 3 % (4b) 696 %  [F1BA T
A 9. 08 g 74 7b,50 mL FORE i 5 A 2. 91 ¢ BUT B, =i/ S 1 h 150 mL x 3 1EJF
BEA TR VLR, A ATUR K 2 e BEZ8 BRiA 15 B AR e ([ 4 (4b L ) I IE BEBEAE i i 50 £ e
JEHTE15 8. 02 g [l K (4b) ,GC:99. 6% , % 96%

"H NMR (500 MHz, CDCl,),8:7.60 (t,J=7.5 Hz,1H),7.50 (s, 1H),7.48 (s,1H),7.39(t, ] =
10.2 Hz,2H) ,7.28(t,J =6.4 Hz,3H) ,7.25 ~7.21 (m,1H) ,2.69 ~2.60(m,2H) ,1.75 ~1.63(m,2H) ,
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1.04 ~0.94(m,3H) ;°C NMR(125 MHz,CDCL,) ,5:13. 86,24. 46 ,37. 81,80. 05,80. 10, 106. 86, 106. 98 ,
115.69,124.21, 124.73, 125. 08, 126.72, 126.77, 128.69, 128. 71, 128.87, 131.43, 131.47, 131. 54,
134. 11,143. 41,147. 50, 147. 62, 162. 36 ; IR (KBr) , o/cm ™' 2960, 2250, 1620, 1480, 1460, 1310, 1160,
814,681,662,525;MS(70 eV) m/z(% ) :418.2(M +,60) ,399. 1(5) ,389.2(100),299.1(6)

HE AW RAE LA B

2 FRHHE

2.1 ERAERBEH

ARSCHY G TR 2 3 4, B AT A DL R A i 2, AR5 85 Suzuki fEIKE O G 731
ERGEH, fJn I 25 A A HCL TS 2 B AR ). =20 RN AR PF B0 A, ok, B 5 T #R 1.
o SE A R S B, AR A SO O IR IR Ao FESCER T R R R S B BOR P — R IR
Bk, 1,1, - =R =R Obe, WAL AR, 8 T ERT AR W RIS A SOSDRAR, P85 OB 5 1R o (S PRt
VRIS, B BUEORE R A IR TR RERS , S A9 5 1 I 1B) R T S b JRURHE 2-3)4-T0OR T RE IR, BB Jeik 51 %
SRS R IZRIRIB R WA, i Scheme 4 SEHEER 5 1,1, 1- = S IR 2 b O A TR B
A ML, SR 5 SRR & WA T SR AR N o I AAR 5 95 Sl il s A HILAF R, BRI AR A 0
JOF, S S A1) R R4k J, AR 3 he

Zn powder, CuCl

CCI,CF, [CF,CCLZnCl]
9
; ; F F Cl
OH OAc N CF
Ac,0 y ;
9 + BFOCHO —bBrO—< _AaY o Br4©—< Zn powder Br@—’f
CCLCF, CCI,CF,

5b

Scheme 4 Synthesis mechanism of compound 5b

2.2 e
7E NG R R DSC LAS °C/min (4 B3 I 38 38 60 BT G B A 5400 %) R A8 308 B A Tl o (1 1 2R
G 4c (19 DSC #hZR) , IFE5G R 6 AR A A (POM) 64T T AHZS B IN (18] 2 A5 4e 1) POM
B LEERIE 1 R, B i Zeny 230 A FHRS R, BB AR RS, 18 a B ) de
i AR 1) YR 5 2 2 70 T R A U b Sy YRt 8 1) VR A A A0 T M AU | BV YR 4 i, U a R0 b DX ] Rk T
4 . -

Heat flow/(W - g™!)
Endo Exo

J cooling
- ¢
S
o —= —————
—
heating b
I a
_2 1 1 1 1 1 1 1 1 1
20 60 100 140 180

Temperature/°C

Bl 1 fb&4 de 19 DSC £k K2 ALEW de T A FT(125 °C) fi Dt 25
Fig. 1 DSC trace of compound 4c Jiisg=a
Fig.2  SA phase photomicrograph of compound 4¢ at
125 C
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Ao PR R A X 5 06 AR 285 1) 48 i A e 78 AT AU, 6 b g 90 285 1) R P A )R e U ¢ e d
DX ] B Ay A R AR A A DX ] o 58 DSC 2k, 280 )t ARG I BT O S , A6 51 de 1R A X 1]
EATan A Ao

x1 BNUESYHETEE

Table 1 Phase transition temperature of the target compounds

F F
M W) ="c"
4e F

Compounds Phase transition temperature/°C Smectic range/C
la Cr 146.51 1 —
1b Cr145.84 1 —
1c Cr118.49 1 —
1d Cr106.92 1 —
2a Cr41.251 —
2b Cr48.10 1 —
2¢ Cr17.651 —
2d Cr15.16 1 —
3a Cr143.01 S, 177.53 1 34.52
3h Cr146.47 S, 188.30 1 41.83
3¢ Cr115.42 S, 176.66 1 61.24
3d Cr88.92 S, 169.83 1 80.91
4a Cr115.44 S, 147.07 1 31.63
4b Cr104.15 S, 157.54 1 53.39
4c Cr83.60 S, 147.50 1 63.90
4d Cr88.96 S, 170.47 1 81.51
de Cr119.58S,125.31 5.8

M BT LA H AR P, R 007 W0 A WA AT, IR R B 7 ) o B WO, SR T A
R s AEA S AR B 0 1] SRR =) A i o A R T3 S E AL AT Pk o R W RO
DX [ il e B (130 T T 5, A4 3b b 534y de AL, 1000 X RIAH3 TR 9H E  iX2 H
WG de 19705 PIMIEIAT IR 20T 205 A9 I AR By, DT BR A 17 982 8h DX TH], i 54 3b 4b K
A3 T — A IR, PRIIE TBORI AR L . IIEL 3 W LU Y, B i e B - 1 B IS AL B )
AR A 2 5 N a3 A dn B3 S a5 EUA ] I B9 2 A AR R, RIVIGe R i i BBk ) A6 45 10 O T 5 A
i TERER AL S

150 % /
180 .
o 120f . — & —a— 3a-3d
§ \ . g —eo— 4a~4d
= g
= o o
153 o .
% E) / \
:0 60+ —=— la~1d éb 150 . o
& g
P —e— 2a~2d §
g — —— 3a-3d S
30F —¥— 4a~4d
0
1 1 1 1 120 1 1 1 1
0 2 3 4 5 2 3 4 5
Carbon number of alkyl chain Carbon number of alkyl chain

B3 Be R B 5506 H R = P4 s R S mi 0

Fig.3  Effect of alkyl chain carbon number on melting temperature and clearing temperature of target compounds
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2.3 ypEEiEEEiK

JIriAL &5 HEA I 7 (Host) L 5:95 Bt /3 &L L B A TR & (AL 51 2a D9 15:85) AT
SERVETRE IS o RAAFIILHTEAL (25 °C,589 nm) PR 580w 1 Ans SR S 2000 8 2% G0
Ae e, s R AMEREINE RGN v, 0 A e, An JTRIHE R ANERIN, v LLAME B LA PR As
e An i,y AKX In y, =x-Iny, + (1 —2) In y SHATHME, v, WIS G IBEFRE L , v, o 26 T5
TR,y oA FBR ™ W) R e R o0 S SR P 5 ) T 6 23 i e T 14 56k FE 757 ( Host) iy Sz 5 4-
LHERICIE3,4- 50K 0 UA4- IR O 23, 4- 50K a4 IEUA C JE-3 , 4- TR =Ml
A AL S Y BB L 1 101 A DIREE SR AR 2 Fs .

R2 EVMRIMEERE MBI
Table 2 Physical properties of target compounds

Entry Ae e, Ae/e | An v,/ (mPa-s)
Host 6.10 3.98 — 0.0797 153.7
Host +1a 6.69 4.07 — 0.086 5 145.3
Host +1b 6.61 4.02 — 0.086 4 145.3
Host +2a 8.34 4.61 — 0.097 4 128.8
Host +2b 6.80 4.08 — 0.0855 146.0
Host +3a 6.44 4.14 — 0.090 0 161.6
Host +3b 6.43 4.12 — 0.089 6 162.5
Host +4a 6.76 4.29 — 0.089 2 158.0
Host +4b 6.75 4.29 — 0.088 9 161.8
la 17.70 5.79 3.06 0.2157 50.0
1b 16. 14 4.78 3.38 0.2139 49.9
2a 21.94 7.34 2.99 0.1981 47.1
2b 19.96 6.12 3.26 0.1958 54.9
3a 12.67 7.24 1.75 0.2866 414.0
3b 12.61 6.93 1.82 0.2777 468.0
4a 19.38 10.43 1.86 0.2725 404.1
4b 19.29 10.38 1.86 0.266 3 435.5
4e 31.6 — — 0.277 —

2 BHEFE W HEE e S R R B R, Ae R TSGR HBEAMEEYE As HEY
KF 12,6, Fempik 21. 05, [RGB RO A BAR =5 , A B 45 ) S M Ae B BRIE R BT,
R AR EC T Ae L EA PR MVER o 3B R & 43 T 2R it (1) —CF 5 3 AT 5L A5 AR 9 1) U FE - RE
73, A TRy ) AR AR SR K B34 hin , MR B B AR 7= P R A B 1 Ae {Ho fEA Y 2n
5 1n 4n 5 3n tHLL, Ae (HIA RIEFRT: LS 4n 22 H S 3n 50% |, 3% 2 PR R 43 A< S ] 1)
SIAT FR T, MR BRI Kb 7 ) BB ARG, UGN Ae B

MRHATLLE ) AEY 20 3n Fldn W EA S ¢, ( >6.12) 3XEENX 3 M RILED I EA
A ) SRR, S T Ak 1 R AR AR, TS K T & o FSCHR[ 16 1 AT, 2R 3R 2,3 (A A U G 3 T
Ry e i 1o R AR AR R A3, TR B e (AR R 7 i 2 AH ELHETH , M50 3b 4b 1) Ae LLAL B ) de
ARG T LA 2 A2 BT IS e | HARI TS Aeo BUFEBETT 0 THT, b &9 4n 51 Ak
B 3n RYVIE DT AR Ui AT LGN T — S XA AT DAAE S A 4 ) (R A o % [ e s
PR 7 1] R AR i, RS SRt n] B AL &9 4n 1 Ae AL E Y 3n G T3 53% 2T,
e A T 50% T, SR As/s | <2 I AT DL B8 B BRSO Ak &4 3n KAk
L1 dn 1 As/s  FINT 1.9,

MFE2 AT LVE AR A RIS 5% An (8, HLBEE Z2 M b 388 iR 150 H 34 An
A 305 PR, (b aYn An (45T 0. 19, &3k 0. 2866, 3% 42 H T4 T s i g AL 2 5
T o PR SCIRE R (0 T m B F = % AR B AR KR & AR 05 710 An (H2FH. kW 2n 5
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In ALG 4n 5 30 AR LL, An (EIGA — 2 BLEE IR , 33 7T AE 2 R A 000 16 350 -1 5 ) AT S8, iU T
FUAT SR AL FRE ST, B 25 1 16 SRS 77 0 A 3, AR T T 1l i m T m R, ST
An (EIRAIG . B 22 M B BRI T4 H 0, An (E 5 F %, (L4 9 3b 4b 5 de I
() m W T2 B, An [HARIE
M2 TR R 2 B AW RS R L oy, , (EL 2 R A, y, (R, 56 T B
Pl SR R 4 T IR R B, WM B 3R, 43T (O HED A B0 e S T A3 e ol LA 6 ok
S 1) SRS TR B LA, T A — 7 PR BE AR )y, (B 1A In J% 20 5040540 BA AR BRI TE 7% s
JE(y, <55 mPa-s),
1B de A3 T AR IACER 1 (9 0L F60J5E T 17 LR - ) 0 8 R, (L4 )
SEAME AN , R AT & (ISR, TALA 4 4b 7L A4 de 43 T 554 (0 BERI Lo 4 8 50 1 1y
—AMIFRS B AR I L X R A (EESRA TR, (55 8 T 19. 29 Mo sfE, Jf H. 2| #ik
10. 38, Zit AR AL A Y dn RO AW BA R Ae 5 &, I Ae/e, Jo K An,
2.4 BERHERBEERNHSTFEESENEMN
T HE ST A AN R XAk A MR RE TR B0 L 4 B T BB A P DR S T R AL
Yy 1e 1f, I 54648 1a 1d BT FIHT Vuks 3 (1) ((2) Maier and Meier 3% (3) "7 Rk 2 5648 1
Al (AMD) BB 7 BT T 355 Vuks 25201 Maier and Meier 23 20K b2 4972 WL 49 B4 I ( 37 5
AR 55T RO (L2 ABHER ) M1 Rk
7137—1 _ i[& N 2Aa - S
n* +2  3g 3
Mol Neo Aa-S
n* +2 3eg, 3

_N-h-F

2
Ae =¢)-¢, = . [Aa—zl;{ 'L:LT(I—3COS2,8)JS (3)
0 B

TERXH An=n, —n,,n* = (n] +2n0) /350 R 5 F VWAL Aa o3 FIOMAL A 0] S5 S 2
Saupe HUIA FFRESHGN R AALATIN 73780 Ky Boltzmann 85 w 970 T ; B 7+
AR5 00 TR TT 10 B A 5 F O R T b s T

T a e, BT An Ae SESRINZR 3 FT7R

x3 kEVaAap. B HITEER An Ac BWNEE
Table 3 The calculated values of &, A, ., 8 and measured values of An, Ae of the compounds

O=Ce L O=0r
1f

1le

] (1)

] (2)

Compounds o/nm’ Aa/nm’ w'D/ B/(°) Ay, A& peas.
1a 0.1709 0.2151 5.0 1.0 0.2157 17.70
1d 0.1969 0.2218 5.0 5.3 0.1846 14.36
le 0.1787 0.2353 4.4 1.2 0.1613 13.46
1f 0.2056 0.2454 4.6 5.7 0.1609 12.89

M3 ATV LG 1a 5 1e 1d 5 1AL o Aa, [BALEY) 1o 1 19 o Aa T, EF] T An
{ER PR (HIEM RSP 1a 1d (9 An (€3 R, X 0] BEJE ROATEMH [R) 25 0F R AL ) 1a 1d AT
SRS EE TR R T An {H; 5AEEY) 1e MEAILE, ALEW) 1a 1d B9 w (EE LB (HE /N, XA F T
Ae (HIHR R, SIMERANTT o WSLIR R 1] LU 5 70 1 i B D AR B 7 1 22 i B vl LA
PRI TR RE L G
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3 4 »

BT 16 B = FNHSZB IL AW, R KO S v RE A B AT TS . R EA 5a 5b 1A
B, (54— B RGBS fT A, T & BV A B D 25 4 2 RE TG I, A R R0 i i B 4 A A 7Y
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Synthesis and Properties of Liquid Crystals with
3,3 ,3-Trifluoropropynyl Terminal Group

SONG Kuanguang, LI Jian, GAO Chao, HU Minggang, AN Zhongwei "
(State Key Laboratory of Fluorine & Nitrogen Chemicals ; Center for Optic-Electronic Materials ,
Xi'an Modern Chemisiry Research Institute ,Xi'an 710065 , China)

Abstract Sixteen liquid crystals with 3, 3, 3-trifluoropropynyl terminal group were reported. The target
compounds were synthesized via a series of reactions including the zinc reagent’s reaction, Suzuki cross-
coupling, and the elimination reaction of HCI. The total yields are more than 67% , and the gas
chromatograph ( GC) purities are more than 99. 5% . The structures of the target compounds were characterized
by infrared spectroscopy(IR) , nuclear magnetic resonance( NMR) and mass spectrometry (MS). Moreover,
their thermal properties were investigated by differential scanning calorimetry (DSC) and polarizing microscope
(POM). The results show that the biphenyl type of compounds exists no liquid crystal phase while the
terphenyl compounds have a smectic A phase. The melting points drop with the increase in the number of alkyl
chain carbon. In terms of physical properties, these compounds have large Ae value (12.61 ~21.94) , and
the value of Ag is increased by trifluoromethyl and lateral fluorine substitution. The An value is about 0. 19 ~
0.29 with the increase of the number of benzene rings. The 7y, value is in the range from 49.9 to
468. 0 mPa-s, which goes up with the increase of the number of benzene rings. Compounds 4n have high Ag
(>19.2), high e, (>10.3), and low Ae/e, ( <2). The influence of the position of the acetylenic bond
on the properties of this kind of liquid crystal was discussed by simulation. All of the above properties of these
liquid crystals have been proved to be useful for tuning the birefringence and the dielectric anisotropy of the
liquid crystal mixtures, and these liquid crystals also have good value for FFS( fringe-field switching) display
mode by the improvement of molecular structure.

Keywords liquid crystal ;liquid crystal mode of fringe-field switching ;trifluoropropynyl ; dielectric anisotropy ;

birefringence ; rotational viscosity
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