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Synthesis and properties of monofluoro substituted

isothiocyanate phenyl-tolane liquid crystals
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Abstract: In order to obtain fast response liquid crystal optics devices, six kinds of single fluorinated
isothiocyanate phenyl-tolane liquid crystal compounds were synthesized via couple reaction and reduction. An
value of these LCs is very high, about 0.432~0. 681. IR and HNMR spectrograms indicated that the struc-
ture was correct. DSC test results showed that these I.Cs became into liquid crystal phase at about 90 °C.
When these L.LC compounds were mixed in the commercial alkyne 1.Cs respectively, the L.Cs compounds with
its fluorine atom at 2 position exhibited low viscosity, but the 1.Cs compounds with its fluorine atom at 3

position had better figure of merit. Of course, these .Cs compounds could be used in the L.C optics devices.
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2.2.1 4-ERA-2-FAMEFLE KW MgSO, . .
A, , 4= -2- -4 -
250 mL . ,
4~ 11. 00 g(0. 05 90%.
mol) ,4- -3 11.00 g(0. 05 mol) , 2.2.3 A-ERA-2-FAFARBKE L EL =
150 mL, , o R TR AR,
0.015 g, 250 mL 4'- -2- 4
0.015 g, 0.031 g , - 6.30 g (0.02 mol) 40 mL
o 30min , 6.72 g
, 75 °C, 3h, , (0. 06 mol) 4,56 g(0.06 mol),3 h
, . 4'- - . 72 h,
2= -4 - . 60% . . . . 20
. mL )
2.2.2 A-ERA2-FAARE XL KW 2.00 g(0. 006 7 mol)
B 10 mL, 5 h, ,
250 mL 4'- -2- . )
-4~ 10. 77 g(0.03 mol),
10. 08 g(0. 18 mol),2 mol « L' HCI 10 mL, 5
. . . 80 °C, . 6 HNMR
, 9 h, ) 1 .
1 6 HNMR
Tab.1 NMR data and physical properties of the single fluorinated isothiocyanate L.LC materials
ID No Molecule structure NMR(400MHz,CDCly ,5/ppm)  Phase transition/'C ~ Ae An
Q 979(t, 3H, J=14 8 Hz), 1 634~
1L 717(m., 2H), 2 641 (t, 2H, J=
C3-F2 15 2 Hz), 6 973~7 028 (m, 2H), Cr136. 2 S 145 0 681
7. 476(s,1H), 7. 496(m, 1H). 7 496 187. 1
(m, 1H), 7. 539 (m, 2H) 7. 597 (s,
3H), 7. 660(m., 1H)
0. 960~ 0. 997 (t, 3H, J =148
Hz) 1. 642~ 1. 679 (m, 2H,J =
14. 8 Hz), 2. 621 ~2 659(t, 2H,
C3-F3 J=152 Hz), 7. 137~7. 177 (t, Cr137. 78S 151 0 653
1H), 7. 279(S, 2H), 7 327~17. 330 164. 3
(d, 1H, J=1 2 Hz), 7 518~7 538
(d, 2H, J=8 Hz)., 7. 578 ~7 607
(m, 4H) 7 651(s, 1H)
Q 935~Q 971(t, 3H, J=14 4 Hz),
Q 367 ~ 1 422 (m, 2H), 1 606 ~
1 681(m, 2H), 2 644 ~ 2 682 (t,
C4-F2 2H, J=15 2 Hz), & 977~7. 031(m, Crl(?:lis 15.7 0. 552

2H,), 7. 28(s, 2H), 7 476 ~7 479
(d, 1H, J=38 Hz), 7 517~7 537
(d, 2H, J=8 H2), 7 597(s, 4H)



C4-F3

Q 935~Q 972(t, 3H, J=14 8 H2).,
1 368 ~ 1 423 (m, 2H)., 1 606 ~
1 682(m, 2H), 2 644 ~ 2 683 (t,
2H, J=15 6 Hz ), 7. 135~7 175(t,
1H), 7. 282(s, 2H), 7 326~7 330
(m, 2H). 7. 515~7 556(d, 2H, J=
16 4 Hz), 7 556~ (m, 4H)

Cr 140. 65 S
181. 4 N

16. 2

C5-F3

Q 896~0 927(t, 3H, J=12 4 H2),
1 354~ 1 370 (s, 4H), 1 658 (s,
2HD), 2 633~2 672(t, 2H, J=15 6
Hz), & 976 ~7 030(m, 2H), 7 279
(s, 2H), 7476 ~ 7. 496 (m, 1H),
7.517~7537(d, 2H, J=8Hz ),
7.597(s, 4H)

Q 896~0 912(s, 3H), 1L 354~1 371
(s, 4H), 1 641 ~1 658 (m, 2H),
2634~ 2672 (m, 2H), 7 136 ~
7.176(t, 1H, J =16 Hz), 7 280
(sy 2H), 7. 301 ~7. 327(m, 1H),
7.516~7 536 (d, 2H, J = 8Hz)
7. 557~7 607 (m, 4H), 7. 651 (s,
1H)

Cr834S11L 2
N 206. 8

Cr 137 4 S 142 4
N 189. 90

0. 432

* C3-F2,C3-F3
;C4-F2 ,C4-F3, C5-F2.C5-F3
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Fig. 3 DSC test results of six kinds of LC compounds
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Fig. 4 Visco-elastic coefficient of LC dissolved in com-

mercial LLC materials
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