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Table 1 The conditions and results of synthesizing compound 2°

Comp. Feed ratic” Yield m. p. 'H-NMR in CF;COOH
(n) DRA(g)  L(g) (%) () (5
3.6(z,2H),4.0(s, 3H), 4,50, 2H), 7. 2(d,
2a(2) 40 4.56 59 127.4—129.7
4H),8.1(d, 4H)
3 " 46 2.3(m,2H),3.6(r,2H), 3. 905, 3H). 4.2(z,
) 2H).6.9(d, 4H),7.8(d, 4H)
2.0~2.20m,4H).3.5(+, 2H), 4. 0(s, 3H),
2e(4) 40 4.56 67 105.5~107.6
4.2(+.2H),7.1(d, 4H),8.1(d, 4H)
2 i 456 o 004 1.7~2.3{m,6H), 3.5(¢, ZH), 4. 0{s, 3H),
) ’ ) 4.2(1,2H),7.2(d.4H),8.0(d. 4H)
1.4~2.2(m,8H),3.4(,2H), 3. 8(s. 3H),
26(6) 50 4.56 72 91.8

4.2(¢.2H),7.2(d4,4H),8.0(d, 4H}

2 Conditions: T:80C, ¢ : 12h; b Composition: KI:4. 2g, KOH: 1. 1g,GH,OH:75mL;
¢ DRA:Br(CH.),Br, n=2,3.4,5,6



102 = s ¥ = # 1999 &

1.3 4 -BER 4+ BROHEMREAEAE)NEK

EHiib & 3 MRS R FR 2, RAMNRESRIT B &Y 2 FEARR
8 AT RS FE DMFE 54, IR E 100T, KN 24h, K N2 H4IR A
MAEZE(0.3g/IK). RN EH)E, SERRE, MIER LR SR 9 R L
17408, VRN A /TR = 50 1R L) MBS A5, BEBRE, SRS AR
EohitR R R ILE 2.

Table 2 The conditions and results of synthesizing compound 3°

Comp. Feed ratio® Yield m.p. 'H-NMR in CF,COOH
(n)  MAP(mol)* 2(mol) (%) (T £8)

1.9(s,3H),3.8(s.3H). 4.2~ 4.6(m, 4H), 5.6
. . 79.8~81.
3a(2) 0.01 0.005 57 087816 1H).6.1(1H),7.0(d, 4H).7.8(d, 4H)
1.9(s,3H),2.3(¢,2H),3.8(s, 3H), 4.1~ 4.5
3a(3) 0.01 0.005 64 105.4—108.0  (m,4H), 5.6(s, 1H), 6. 1(s, 1H}, 7. 1(d,
4H),7.9(d, 4H)

1.7~2.0(m,7H),3.8~4.4(m, 7TH), 5. 5(s,

. . L2-—-66.6
3a(4) 0.0 0.005 63 64.2--66 1H). 6. 105, 1H), 7.0{d, 4H). 7. 8( . 4H)

1.6-2.1{m,9H),3.8~4.4{m,TH). 5.5(s,
. . 7 T~9).
3a(3) 0.01 0.005 ’ 88.7-90.2 1H}, 6.1(s, 1H),7.0(4,4H), 7.8{d, 4H)
1.3-2.0{m, 11H}, 3.8(s, 3H), 3.9~ 4.3
3a(6) 0.01 0.005 84 86.3~87.6 {m,4H), 5.5(s, IH), 6. 1{s, 1H), 6.9( 4,
4H),7.8(d, 4H)

a Conditions: T:100°C, ¢ :24h:b Composition: ( z-Bu),N" Br™ :0.2g, DMF:100ml.;

¢ MAP: Potassium methacrylate
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Table 3 The feed ratio and results of polymerization of monomer 3*

Monomer and AIBN Mt N Phase Yield  AHyS ASy*
Polymer M./M, -

amount {g) (mg) (104 _transition ('C ) (%) {(kl/mol) (]/mol k)
PMAAZO2 3a(0.325) 3.1 2.1 2.0 gl12nl161] 73 1.25 2.9
PMAAZO3 3b(0.368) 3.4 2.1 1.8 g71nl16] 51 0.58 1.4
PMAAZ(4 3c(0.324) 3.5 3.2 2.3 268n1421 68 0.99 2.4
PMAAZOS 3d(0.310) 3.0 1.5 1.5 510201281 54 1.16 2.8
PMAAZO6 3e(0.325) 3.0 2.3 2.1 g6191nl1311 64 1.33 3.3

a Conditions: THF:4mL, T:62T, t : 72h; b Measured by GPC;
¢ Measured by DSC instrument
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Fig.1 Liquid crystal textures of PMAAZOn
a:n=2,b:n=3,c:n=4,d:n=5, e: n = 6;Polymers are the same as that listed in Table 3
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Table 4 Thermodynamic parameters of PMAAZO# for the 1st and 2nd heating process

The first heating The second heating
Polymer
Tu(T) AH{(kJ/mol) Ta(T) AH i (kI/mol}
PMAAZ(2 162 1.13 161 1.25
PMAAZO3 121 .44 116 0.58
PMAAZ(M 143 0.86 142 0.99
PMAAZ(O6 134 1.05 131 1.33

a The condition of measurement: See experiment part; h Polymers are the same as that listed in Table 3
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SYNTHESIS OF SIDE CHAIN LIQUID CRYSTALLINE POLY-
METHACRYLATES CONTAINING AZOBENZENE MESOGENIC
GROUPS AND THE EFFECT OF SPACER LENGTH
ON THEIR LIQUID CRYSTALLINE BEHAVIORS

ZHANG Haichao, HE Weidong, PAN Caiyuan
{ Department of Polymer Science and Engineering, University of Science and Technology of China, Hefe:  230026)

Abstract A series of thermotropic side chain liquid crystalline poly[w-(4'-methoxy-4-
azophenyloxy)alkanoyl Imethacrylares (PMAAZOn, n =2,3,4,5,6) were prepared by the
reaction of potassium methacrylate and 4-methoxy-4’-(1-bromoalkoxy }azobenzene, then free
radical polymerization in THF solution. Their structures were verified by 'H, *C-NMR and
IR spectra. The number average molecular weight { My ) of PMAAZO# were around 20,
000, thus the effects of My on the liquid crystalline (1.C) properties were negligible. The LC
behaviors of the polymers obtained were examined by DSC and opiical polarizing Microscope.
Only one nematic state for PMAAZOn, (#» =2,3 and 4), and two LC states:one smectic and
one nematic state for the polymers of # =5 and 6 were observed. As spacer length increased,
glass transition temperature decreased. On the curves of AH and AS against spacer length,
the lowest values appeared at » = 3. The lowest stability of LC state was probably the result
of odd-even effect and low decoupling. The odd-even effect on Tn; of PMAAZOn was
observed, and explained based on the placement of the mesogenic groups on relation to the
polymer backbone. The physical aging process of the polymers would increase their Ty and
decrease AH ;.

Key words  Polymethacrylates containing azobenzene mesogenic groups, Odd-even effect,

Flexible spacer, Liquid crystal texture, Phase transition





