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Synthesis and Properties of Fluorinated Isothiocyanate
Phenyl-Tolane Liquid Crystal Compounds
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Abstract: Six kinds of LLC materials with fluorinated isothiocyanate phenyl-tolane group were
prepared via couple reaction. These LLCs exhibit high birefringence, about 0. 40~0. 54. The
DSC test results indicated that the melting point of L.LC compounds decreased with the atom
number of fluorine increasing. When these L.LCs were mixed in the commercial alkyne [.Cs re-
spectively, the LC compounds with 1 or 2 fluorine atoms exhibit low viscosity. When these
mixed LLC materials were used in optics device, the isothiocyanate phenyl-tolane .Cs with 2
fluorine atoms have the best response performance. These LLCs with high An and low rota-
tional viscosity would have some application potential in L.LC optical device.
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Table 1 Physical properties and NMR data of six kinds of isothiocyanate .C materials
Phase tra-
ID No. IR (KBr. em ™) NMR (400 MHz. CDCl, . 8/ppm) An
nsition/C
0.975(t, 3H, J=14. 4 Hz), 1. 654~ 1. 712(m, Cr 136. 5 Sm 0. 541
F 21D, 2.636(t, 2H, J=15.2 Hz), 7. 154 (t, 1H, 165.5 N 235.0"
CHIF ) )= ‘ NCS 1 —15.6), 7.257~7. 324 (m, 4H), 7.516~7.536 1
d, 2H, J=8.0), 7.554~7.605 (m, 4H)
0.974 (t. 3H. J=14.8 Hz). 1.655~1.711 (m. Cr 118 4 N 0.513
F _
2HD). 2.637(t, 2H. J=15.2 Hz). 7.103~7. 143  220.3 1
C3-2F CHH: NCS
o O O F (m. 2H). 7.255~7. 278(d, 2H. J=9.2). 7.513~
7.533(d, 2H, J=8.0), 7.549~7. 608(m, 41
0.979(t. 3H. J=14.4 Hz). 1. 662~ 1. 718 (m. Cr 82. 8 Sm 0.471
. N F 2H), 2. 646 (t, 2H, J=15.2 Hz), 7.156~7.211 98. 9 N 231.
"3-3 _
CsHvNCS (m, 2H), 7.274~7.365(m, 5H), 7.465~7.485(d, 81
2H, J=8.0)
0.979(t, 3H. J=14.8 Hz). 1. 661 ~1. 717(m. Cr 91. 5 N 0.422
FOF . 2H), 2.646(t, 2H, J=15.2 Hz), 7. 149~7.168(d,  208.9 1
C3-4F C3H7NCS 2H, J=7.6 Hz), 7.177~7. 219 (m, 1H), 7. 263~
F 7.294 (m. 3H). 7. 461~7. 458(m. 2H)
1.287Ct, 3H, J=15.2 Hz). 2. 687 ~2. 744 (m, Cr 74. 2 N 0.429
FOF 2HD), 7. 155~7. 211 (m, 2D, 7. 271~7. 320 (m,  225.3 1
C2-3F F
C2H5NCS 4H), 7.360~7. 335 (d, 1H, J=11.2), 7. 476 ~
7.493 (d, 2H, J=6.8 Hz)
1.286(t, 3H, J=15.2 Hz), 2. 687 ~2. 744(m, (Cr 97. 9 N 0.401
F F F 2H), 7.151~7.171(d, 2H, J=8.0 Hz), 7. 198~ 201.4 1
C2-4F CszNCS 7.217(ds 1H. J=7.6) 7.267~7.285 (d, 1H. J—
F 7.2). 7.300~7.320(d, 2H. J=8.0)7. 473~7. 491

(d, 2H, J=7.2 H2)
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