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Synthesis and Liquid Crystal Properties of

Isothiocyanate Tolane Compounds

PENG Zeng-hui, LIU Yong-gang, Yao Li-shuang, CAO Zhao-liang,
MU Quan-quan, LU Xing-hai, HU Li-fa, XUAN Li*
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Abstract: Three types of LC materials with isothiocyanate tolane group were prepared via

couple and electronation reaction. These LCs exhibit a high birefringence, and the An in-

creased with conjugation length of melectron, the maximal value among these L.Cs was

0.576. When these LLCs were mixed in the commercial alkyne LLCs respectively, the response

performance of the device could be improved. These data demonstrates that the isothiocya-

nate tolane LCs have high An and low rotational viscosity,which can be used in the device of

LC spatial modulator.
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Fig.1 Synthesis route of isothiocyanate tolane compounds
2.1.1 4- -3 4 - 2H. J=8.0 Hz), 7. 381~7.409(t, 2H), 7. 455~
4~ 14.4 g(0.1 mol) .4 -2- 7.475(d, 2H,J=8.0 Hz)., 8. 050(t, 1H, J=
-1- 22.0 g(0.1 mol), 100 mL 16.4 Hz) .,
s 2.1.2 4"~ -3 4 -
0.03 g, ( ) 0.03 g. 14. 2 g(0. 05 mol) 100 mL
0.06 g s 75 C, s Pd/C 0.5 g, 3.75 ¢
o (0. 075 mol) , 4 h,
1h, . , Pd/C . ( ),
. , /
85%. 79.0 °C, 55.0 C, 1.2 g. 52.0 °C, 88%%.,

"H NMR (400 MHz, CDCl;) §:0. 952 (t,
3H, J=14. 4 Hz), 1. 651 ~1. 689 (m, 2H),
2.623(t, 2H,J=15.2 Hz),7.193~7.213(d,

'"H NMR(400 MHz, CDCl;)$:0. 956(t, 3H,J=
14.0 Hz), 1.618~1. 710(m, 2H), 2. 621(t, 2H, J
=15.6 H2), 3.865(m, 2H), 6. 800~6. 821(d, 1H,
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J=8.4 Hz), 7.183~7.201(d, 2H,J=7.2 Hz),
7.464~7.482 (d, 2H,J=7.2 Hz), 7. 773(m,

30 mLL. CHCI, s (
3.3 g(0.011 moD)

)

1H), 8.096~8.117(d, 1H, J=8.4 Hz), s 1 h,
2.1.3 4~ -3 4 - , .
(PTP(3F);NCS) , ) ,
R A - (PTP  71%.HPLC 98.5%.
(3F);NCS) [6-7] o 4'- -
8.4 g(0.033 mol), 60 mL s 3 4 - (CPTP(3F)
11. 2 g(100 mmol), 2NCS) , 4~ -3 4 -
CS, 7.6 g(100 mmol),4 h (PPTP(3F)2NCS), VAn
s 24 h, N 1,
13.5 g,
1 3 NCS .
Table 1 Physical properties and IR, NMR data of three kinds of isothiocyanate LC materials with tolane group
Phase transt
IR (KBr)s/cm’ NMR (400 MHz, CDCl;)é& An
tion/°C
0.945(t, 3H,J =14. 4 Hz). 1. 604 ~
3 030 CAr—H, v), 2 952 (>
1.697(m, 2H), 2.603(t, 2H, J=15.2
CH;., v).2 89 (> CH,, v),
PTP Hz), 7. 156 ~7. 176 (d, 2H, J =38.0
2 212(C=C,v .2 081 (NCS.v), Cr76.01 0. 406
(3F)3NCS Hz), 7.244~7.297 (m, 2H)., 7. 423~
1560, 1 517 CAr, v). 1 421,
7.443(d, 2H, J=8. 0Hz), 7. 773 (m,
1207,1 106,960,870
1H),8.225(m, 1H)
0.915(t, 3H, J=14.4 Hz), 0. 999 ~
1.091 (m, 2H), 1. 178 ~ 1. 207 (m,
3 028(Ar—H.,v.2 931(>CH,. 1H), 1.221~1.295 (m, 2H), 1. 400~
v),2 852(>CH,, v), 2 211(C= 1.494(m, 2H), 1. 880~1.910 (d, 4H,
CPTP Cr 108.5
) C, v), 2 046 (NCS, v),1 558, J=2.0 Hz), 2.452~2.513 (m, 1H), 384
(3F)2NCS N 239.51
1516 CAr, v), 1 422,1 211, 7.117~7.156(t, 1H, J=15. 6 Hz),
1104, 960, 874 7.193~17.213 (d, 2H, J= 8.0 Hz),
7.232~7.299(m, 2H), 7. 424 ~17. 445
(d, 2H. J=8.4 H2z)
3 029CAr—H,v),2 968(>CH,, 1.273(t, 3H, J=15.2 Hz), 2. 716 (t,
v. 2 208(C=C, v), 2 106 2H, J=19.2 Hz), 7. 138~ 7. 177 («,
PPTP Cr 135.5
(NCS, shoulder), 2 036 (NCS, 1H,J=15.6 Hz), 7. 270 ~7. 331 (m, 576
(3F)2NCS N 240.5 1
v), 1597,1 507(Ar, v),1 422, 5H), 7.526~7.545(d, 2H,J=7.6 Hz),
1209,1 106, 960, 876 7.564~7.606 (m, 3H),
2.2 NCS 7.76%
(CDR-4P, 0.02 pm ,
) o 3 An An o,
, 9023 [8].
( ) ,A=589 nm, 20 ( , LCT-
C,An=0.254) o 5016C) ,
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Fig.2 Mechanism of Sonogashira reaction under trans-dichlorobis(triphenylphosphine) palladium(II) as catalyst
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