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1.1 EASEE

1.1.1 il HFEANHR . SCERE =B, AeiEX BE R TH
(AIBN) H Z B 25 5, VU S0k I A A 22 0 7K b 38, 1D B i 38 2 o S sl fh 22 4

1.1.2 {¥#% Nicolet SDX EI-IR % {X (KBr £ f ); Varian-Unity Plus-400 # # 3t 1%
{¥ ; Foss Heraeus BT E 4 H4¥ ; Shimadzu UV-2101 PC B E ST ; Waters 410 T
GPC 1%, PS A7 ; Rigaku R HER TG-DTA, FHEME 4 10C /min; XPR-2 ARG R E
PO (POM) (M8 50 E25 (X 85 1) s BDX-3200 %I X-SHE8 i S (L 5{ K2R AL 88 ).
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1.2 BEHERK

1.2.1 BRER, RBRES

1.2.1.1 4-4EBEXERIFHBROMER SZHRIUEBIVE, WE 95%, F <
268 (4+##) . 'H-NMR(SO(CDy),, TMS) 8 =6.98(d, 2H), 7.85(dd, 5H), 8.12(d, 2H);
IR(KBr,cm 1), v =3541.8(m ), 3468.0(m ), 3123.4(broad, m ), 2844 .5,2680.5, 2538. 4
(m, OH from H-bonds between carboxylic groups), 1663.3(s), 1589.4(5), 1507.4(m ),
1466.4(m ), 1425.4(s).1383.0( w), 1285.9(s), 1244.9(s), 1146.5(s), 1105.5(w ),
1007.0( ), 916.8(w ), 867.6( w).843.0(m),777.3(m).

1.2.1.2 4-[4-(0-BZE8E)EEBAIEFRQQIMER S HCE[4] 78, WX
56% . '"H-NMR(SO(CD; ),, TMS) 6 =3.92(¢,2H),4.20(z,2H), 7.20(d,2H), 8.08(dd,
4H), 8.32(d, 2H); IR(KBr, em™ ') v = 3252.3(w), 3067.6(w), 2936.1(m )}, 2838.1
(m),2659.3(w), 2540.1(w), 1665.1(s), 1596.3(s), 1500.0(s ), 1456.4( w }, 1420.9
(m),1295.9(s), 1248.9(s), 1139.3(s), 1064.8(m ), 1051.9(m ), 1010.1(w), 918.5
(ww),865.9(w),836.3(w),801.2{w),775.1(w),720.6(w).

1.2.1.3 HEFAHBRANSR SHEICRIS]ITE, WE65%, B 97-102T.
1.2.1.4 4[4 TEAEMECEXFZEMAI(ETIR-FEFASER)INOCINE R
¥ 0.8g(0.0028mol}4-{4-(w- B AE) K EM A EHRET 30mL KWLM,
A3.2ml =28, RSB EFHOKBFRH, SR EKARABN 3. 6mL BAFHBE,
W52 5 EBR R 24h, #8516 R B, MK = U0, L IR N, HERB KR E T4, B
o E &, I 04% . 'H NMR(SO(CD;),, TMS) 6 =1.94(s,3H),2.08(s, 3H),4.33(¢,
2H), 4.56{¢,2H),5.61(s, 1H), 5.93(s, 1H), 6.17(s, 1H), 6.37 (s, 1H), 7.07(d, 2H),
7.96(dd,4H),8.20(d, 2H); IR(KBr, cm™!) v =3424.3(w, H,0), 2942.3(w), 2868.5
(w), 1776.5(s),1718.6(s), 1636.3(w), 1596.6( m ), 1500.6( m ), 1456.0( w), 1406.4
(w),1319.1(w), 1296.6(w), 1249.8(s), 1166.8(s), 1143.3(m ), 1090.2(s), 1043.9
(5),1001.7(m),931.4(w),842.3(w),809.4( w), 765.2(w), 725. 1(w).

1.2.1.5 4-[4(w-FENEBREAZEH) FEARIXFRAMPIER ¥ 2
(0.0047mol) 4-[4-(w- FERFEBREZEB)AXERBA CEFHR-HENAR ) MERT
40mL W skmh, B 5% L ELHKR AR R pH E % 7, TR KLY 24b, AHRBKE
Bk, e A R AR, AEEKEEESRM, B4, R 92% . '"H-NMR(SO
(CDy),, TMS) 6=1.88(s,3H),4.44(m,4H),5.72,6.08(ss, 2H), 7.24(d, 2H), 7.96
{dd,4H), 8.08(d, 2H), 13.20(s, 1H); IR(KBr,cm ') v =3047.3(w), 2931.5(w ),
2843.1(z0),2662.8(w), 2549.1(w), 1716.7(s), 1681.5( ), 1630.9( w), 1601.6(s),
1583.9(m ), 1501.7(m ), 1453.7(w), 1424.9(m), 1295.5(s), 1250.4(s), 1172.5(s),
1141.4¢s), 1109.7(w), 1068.0(w), 1047.7 (w ), 1007.2( w ), 947.5(m ), 891.7(m ),
867.0(m),807.4(w),774.8(w),720.8(w).

1.2.1.6 4-[4-{o- FEFNEREZEE)FEBAIEFR(NTEEXRR)E(6)
(AZO2)HI & 5 1.06g(0.003mol) 4-[4-(w-HEFEBHRAIEL) FEMAA | =HE
A 10mL EHERS, RERA K HEHBRAGEREMN 2, 6- 2T A3 R HAE
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B, FREA 2h, MEZBRZRAAELTR, SROOBEE . B HBET 10mL LK A%
R, RSB B T KA PRI H 0.41g(0.0033mol) S HE XM, ImL =285
20mL /KNS EmMARWBSHERD, EERN Sh, BRSHWE A KD, 4 xBEE
ULIE, 18, BEBMKEEZ R, MAXKZHELS S, Ba%r &, 1 95% . 'H-NMR
(SO(CDy),), TMS) 6 =1.88(s,3H),3.79(s, 3H), 4.40,4.48( 2z, 4H), 5.68, 6.02(ss,
2H),7.00~8.31(m, 12H); IR(KBr, cm™!) v = 3432.3( w, H,0), 3059.9(w ), 2994.0
(w),2935.9(w), 1720.9(s), 1637.2(w), 1607.8(s), 1513.9(s), 1453.0(m ), 1419.9
(w),1377.0(w), 1324.0(w), 1281.5(s), 1255.1(s), 1200.1(s), 1170.3( w), 1106.9
(w), 1074.7(5),1023.6(m),942.3(w},925.8(w),894.7(w), 872.8(w), 845.1(w),
819.6(m),759.8(m); UV-Vis (CHCL) A, =259nm # 358nm.
1.2.2 BRARBEEH 4-(o-FEFHFBRECAE)ETR(IFHE L)/
(MAPB2)M B BB XHBRI6) 1, W 85%, 1 4 66 ~67C ."H-NMR (CDCl;, TMS)
3=1.95(s,3H),3.81(s,3H), 4.30,4.51(¢t,4H),5.60, 6.15(ss,2H),6.91 ~8.11( m,
8H).
1.3 ReHsi

18 R Y A R B 5 N R A B R B R BB i T B T K Dk
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Table 1 Syntheuc data of the polymers

Solubility®
Polymer mi" Yield{ %) Color State
THF CHCL,

HPLC2 0.00 93 white solid + +
CP2- [ 0.25 81 orange yellow solid + +
CP2-11 0.50 52 crange yellow solid + +
CcPz2-M 0.75 45 orange yellow solid + +

HP2 1.60 49 orange yellow solid - +

a, Mole fraction of the azo monomer in all the added monomers; b, + : Soluble, - :Insoluble

H1E2ESYCP2-TA'HNMRH#, HPRAEBRKUBENFRMEE[s =5.68,
6.02( AZO2)F1 5.60, 6. 15(MAPB2) 1%, KB SN LREFE.

B2 EEAREYN, RBESESY CP2- T A E R 51T WKL EE. b
EA W, EAREA, SRk SRS YRR AR K, b kA RBoE 2t &
SRR B, T S I 1 TR U T N—N U8« TR
H, MEBRM S REOEIRRI (g ) F1 N=N WEH BRI (¢ o VHTHAE (eg/
e vn VSESPMML/EE, HERGYPENSAFEEARBE T SERA SRR E
A, RSN RS RIEL T X &R(E2).

EFRBEREY, BARANNRLEMNHBEYRE T HEARH, BEHERGEES
BT RTH, RN ER SR RAER S LT PHRL REE, AT HEER 7 M
B A7 00 v fEAE AR, I GPC WIS M &R SR TR MEY Il Mg,
HEAFELEESGEYIRAREETRERSEYU TR EANERY, TAESHIGE
WiiR .
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Table 2 Elemental analysis and molecular weights of the polymers

Polymer Pty M, (%107%) M.(x107*) M./ M,
HPLC2 2.48 4.26 1.72
CP2-1 0.14 2.7 5.21 1.92
CP2-Ti 0.21 1.62 2,12 1.31
cP2-T 0.54 1.26 1.40 111
}_[Pz b b — b

a, Mole fraction of the azo unit in the copolymers determined by the elemental analysis; b, The molecular weight of HFP2

can not be determined due to its insolubifity in mobile phase THF of GPC

Absorbance

_'_,JU[ AN —

| 1 | |
9 7 5 3 ! 350 300 350 400 450 500 550
F) A (nm)

Fig. 1 "H-NMR spectrum of the copolymer CP2-1 Fig.2 UV-Vis spectra of AZO2 and CP2- I in chloroform
(CDClL) a. AZO2  b. CP2-1

DTA MR R R, SREYRE T HBOHEERE (T,), B T, PR
KRBT (K 3), - FEHERR G Y AR RY.

Table 3 Thermal properties of the polymers

T.(T) T.(T) T.(T) Region of LC THT)
Polymer L.C Phase
{DTA) (DTA) {POM) Phase {C) (TGA)
HPLC2 - 87 114 120 Nematic 33 240
CpP2-1 79 183 186 Nematic 107 254
CP2-11 80 185 188 Nematic 108 225
CP2-M 82 206 214 Nematic 132 220
HE2 95 >265% Nematic >170 256

a. The POM investigations can not exceed 265C due to the limitation of the instrument;

b. The initial weight-losing weight temperatures of the polymers in air

MHETEMTS GPCHRMET REWHAR. T TERRS TESHCGE2). TR,
(1) FAEYPHRESESKES KV AFHERSIESGE, HAEBEE TG EE
MEMEERBARUAREESEE;Q) FROYBARFRKRNL TR Ao T8
5+ RSy TR (3 IO AR B

IAERGYH TGDTAE HEATL, ERGVAEZSFTHEGRERESS T
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200, S E SV BERITFHRBES: I, SREYIKRTE 19-9SCHELE—K
BALEEAS b, B A HPLC2.CP2- 1 .CP2-T1 & CP2-MI35 4 HITE 114C (1837 . 185T K&
206C 4bF —HE MR MEFTE.

FFH POM MR AMMMETTA#T TR SRENH, SEAYAEFREHELR
B DL R R A AR R AR U X TR & 4 HPLC2.CP2- 1 .CP2-TT & CP2-, &4
FHE T H R SRR B MR S S R 2K, R SR AE AR S h SR &
M A FEAR I, Wi TR 44 HP2, THEE 265C RN EEF R B M RMINRTE.

BEMPE RN TR 3 AR, (1) SHRYNHEBEREEYERISREYME, XIES
MEHARERAGFERLHARHENE SO BBLLAE S HA ) &R
HEFHERFSYIEASENMMTAS, A EEELHMER G PEA S RN
DTG AE 3.

Endo
iﬁ o |

| J | H 1 |
20 60 100 140 180 220 260 1 5 10 15 20 25 30 35 40
O 26(°)

Fig. 3 TG-DTA diagram of the synthesized polymers Fig.4 X-ray diffractogram of HP2

with increasing temperature at a rate of 10T /min
a.HP2; b.CP2-I; c.CP2-I ; 4.CP2-1 ; e. HPLC2

B4 2R A4 HP2 ik R X-S & HE . TLEH, ZREGW T/ AR TR iE S
B, i B EC S 4 ) F AU,
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SYNTHESIS AND CHARACTERIZATION OF SIDE-CHAIN LIQUID
CRYSTALLINE POLYMERS BEARING PARA-METHOXYPHENYL-
OXYCARBONYLAZOBENZENE GROUP

ZHANG Huigi, HUANG Wengiang, LI Chenxi, HE Binglin
( The State Key Laboratory of Functional Polymer Materials for Adsorption and Separation
Institute of Polvmer Chemistry, Nankai University, Tianjin  300071)

Abstract The synthesis and free radical polymerization of the novel methacrylate monomer
containing para-methoxyphenyloxycarbonylazobenzene group (AZO2) and the methacrylate
monomer containing  para-methoxyphenyloxycarbonylbenzene group ( MAPB2 )  are
described. The novel azo monomer and the polymers were characterized by 'H-NMR, IR,
UV-Vis, elemental analysis, GPC, TG-DTA, POM and X-ray diffraction techniques, The
polymers obtained from the copolymerization of AZO2 and MAPB2 are proved to be random
copolymers and all of the polymers show relatively good thermal stability. In addition, the azo
monomer and the polymers exhibit nematic liquid crystalline textures and the temperature
range of liquid crystalline behavior of the polymers broadens with increasing the azo content
of the polymers.

Key words Side-chain  liquid crystalline  polymers, Para-methoxyphenyloxy-

carbonylazobenzene group, Random copolymers, Nematic liquid crystalline phase





