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Synthesis and characterization of side chain liquid crystalline
polymers displaying cholesteric phase at room temperature

GAO Li', GUO Lu-lu*, CHEN Xin-shi*s, YANG Miao', TIAN Mei* "

(1. Chemistry Department » Sanquan College of Xinxiang Medical University ,
Xinxiang 453003, China ;
2. Scienti fic Reaearch Academy of Environmental Protection, Nanning 530000, China ;
3. Northeastern University College of Sciences, Shenyang 110004, China)

Abstract: A series of liquid crystal (LC) polymers (P, ~ P;) were synthesized by grafting with
nematic flexible monomer 4-(undec-10-enoyloxy ) phenyl 4-ethoxybenzoate (M, ) and cholesteric
monomer cholesteryl allyloxybenzoate (M;) to polymethyl hydrosiloxane (PMHS). The chemical
structures and properties of the monomers and copolymers were investigated by means of fourier
transform infrared spectroscopy (FTIR), nuclear magnetic resonance hydrogen spectrometer
("HNMR), differential scanning calorimetry (DSC), polarised optical microscopy (POM), X-ray dif-
fraction (XRD), thermogravimetric analysis (TGA) and polarimeter. The analyses show that P, ~P;
are cholesteric LC polymers, except that P; is a nematic LC polymer. The introduction of nematic

flexible monomer M, did not change the cholesteric phase. The introduction of M, together with the
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soft siloxane main chain play a role in reducing the glass transition temperature (P; and Py show LC

state at room temperature), widening the LLC range, stabilizing the LC phase and reducing the cost,

which is beneficial to the application of L.C polymers.

Key words: chiral side-chain liquid crystal polymer; cholesteric phase; graft copolymerization.
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Tab.1 Data of DSC, TGA, POM, ay ™
Polymerization/ mmol (M) /% Thermal analysis
Sample Meso-phase  az **©
PMHS «»2(M;) n(My) T,/C T;/C DT/ C T,/C

M, — — — — 76.1 97.5 21.4 — N -
M, — — — — 115.5 247.0 131.5 — ch +0.007
P, 0.50 0 3.50 0.00 53.4 260.6 207.2 320.8 ch +0.008
P, 0.50 0.50 3.00 14.29 49.1 248.9 199.8 326.4 ch +0.002
P, 0.50 1.50 2.00 42.86 31.5 213.8 182.3 329.6 ch —0.009
P, 0.50 2.00 1.50 57.14 28.1 201.0 172.9 326.2 ch —0.019
P 0.50 2.50 1.00 71.43 19.6 176.8 157.2 326.0 ch —0.028
P 0.50 3.00 0.50 85.72 17.3 160.0 142.7 342.3 ch —0.010
P; 0.50 3.50 0.00 100.00 19.8 137.0 117.2 358.8 N 0.000

TE AT ARG B YO R G 5 0 T~ B L R B T )5 T IR H 5 00 B S B A 3L B8 5 + ROR A s — R A2

Ji€ s N [a] 51 AH s ch: fH 5 A
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31 Zlsh

M, B 77 %, 73%,' H NMR (CDCl;, TMS)
8:8.126 (d, ] = 8.4 Hz, 2H, Ar—H), 7.206
d, J 9.0 Hz, 2H, Ar—H), 7.124 0 (d.
J = 9.0 Hz, 2H, Ar—H), 6.959 (d, ] = 9.0

Hz, 2H, Ar—H), 5.787~5.854 (m, 1H, CH,=—
CH—), 4.933~5.019 (m, 2H, CH,=CH—),
4.104 ~4.138 (m, 2H, —CH,—O—Ar—),
2.561 (t, 2H, J 7.2 Hz, —CH,—COO),
2.036 (qs 2H, J = 7.2 Hz, CH,—CH—CH,—),
1.734 ~1.784 (m, 2H, OCO —CH,—CH,—),
1.330 ~1.471 (m, 13H, CH;, —CH,—), IR
(KBr, em '): 2985, 2851 (C—H), 1757, 1729
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(C=0), 1643(C=C), 1610, 1509 (Ar),
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(@) M, IM#AZE 90.3 °C
(a) M, heating to 90.3 °C

(e) Ps IIFARE 173 °C
() P; heating to 173 °C

(c) M, fm#AZE 125 °C
(¢) M, heating to 125 °C
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(f) P; heating to 128 °C

5 M. M. P, flP; Wa2

Fig.5 Optical textures of M;, M,, P; and P;.
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