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Table 1 Chararterization data of the compound 1

Melting point  Yield Elemental analysis( % , calc)

Compd (C) (%) C " 'H-NMR(DMSO-dg, &} IR(KBr,vm.cm’l) MS, miz
1a B5.0~86.2 47.7  66.24(66.26) 4.03(4.33) 3.05(4H,t1,—CO—CH,— x2) 2850(C—H, aldehyde) 326(M* ,10)
7.29 ~ 7.94(8H,m, ArH x 8) 1760(C—=0, ester) 205(100)
10.00({2H, s,—CHQ) 1700{ C—0, aldehyde)
1580( C—C, aromatic)
1200( C—0, ester)
1140(C—H, aromatic)
1b 91.6-92.3 548  67.80{67.79) 5.10(5.12) 1.8%~1.92(4H,m,—CH;— x2) 2850(C—H, aldehyde) 354(M* ,10)
2.70(4H,1,—CO—CH, — x 2) 1760( C=0, ester} 233(100)
7.28 ~7.95(8H, m, ArH x 8) 1680( C—0, aldehyde)
10.00(2H, s,—CHO) 1600{ C—"C , aromatic)
1210{ C—0, ester)
1110{C—H, aromatic)}
1¢ 89.5~90.6 64.6  69.07(69.10) 5.81{5.80) 1.49 - 1.53(4H,m,—CH,— x2) 2850{C—H, aldehyde) 382(M* ,55)
1.70 ~ 1.83(4H, m, COCH,CH, x 1760{C—0,ester} 261(100)
2) 1680{ C—0, aldehyde)
2.62(4H,1,—CO—CH,— x 2) 1580{ C=C, aromatic )
7.26 ~7.93(8H,m, ArH x B) 1200{C—0, ester)
10.00(2H,s,—(‘.H0) 1110(C*H.ammal.ic)
1d 73.8-75.4  57.9  70.25(70.23) 6.37¢(6.38) 1.41 - 1.46(8H,m, —CH,— x4) 2850{C—H, aldehyde) 410(M* ,24)
1.76 ~ 1.79(4H, m, COCH,CH, x 1760{C=0, ester} 123(100)

2)

2.60(4H,1, —CO—CH,— x2)
7.26 ~7.93(8H,m, ArH x 8)
10.00(2H, s, —CHO )

1680{ C—0, aldehyde )
1600{ C—C , aromalic)
1200{ C—0Q, ester)

1110{C—H, aromatic)
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122 WO-PEEFEZE)BOH A %
B Depen' ™ BT 8L, P25 50.19% 455 84.8
~86.5 C(XME"™ .86~ 88C).

1.2.3 TEH-15-E-5 HE & ZRICmR[13]
W 4R A 112.6 ~ 113.5C. (CHE"™ . 113.5
~115%C).

1.24 “WE-EXEH-15-ESHHAE BEX
w14l he, et (EK, CRZRBE/IEESK
=1/1 RHEF)E 4], =H40.9%, 58 K 167.4
~167.9C; 4 0, 7= £ 27.5%, # & 187.7 ~
189.6C;4M , 7= %R .3% , 4 & 153.4~ 166.7C.
1.2.5 —H®BEZEH-15-d-5 B & E LD
M4, eSS (el EEMB), ™
#91.3% 45 161.7~163.5C; k& SH (B 4
FRIENE), =%95.7% , 48 /% 181.9 ~ 182.5C.
SIAMSTIMRIESERUOT 51 . FHT(%),
AF & CaH, NO,, EMMH (I HEH): C,62.46
(62.42); H,6.45(6.40);N,8.19(8.09). IR (KBr,
viem) :3408,3335,1594( NH, ) , 1594, 1515 ( Aromatic

ring framework ), 1225, 1060 { A—0—C), 1125
(C—0—C),815(1,2,4-Ar)}. 'H-NMR { DMSO-d;,
3): 6.73 ~6.05(m,6H,2 x ArH,), 4.72(s,4H,2 x
NH,),4.17 ~ 3.93(m,4H, ArOCH, CH, 0Ar) ,3.80 ~
3.74(m, 4H,2 x ArOCH, ), 3.32 ~ 3.29(1,4H,2 x
ArOCH,CH,0).

SE:TERAH (%), FA CuH, N0, 5
BB C,62.37(62.42); H,6.47(6.40);
N,8.18 (8.09). IR ( KBr, v/iem) : 3400, 3335, 1608
(NH, ), 1590, 1510 ( Aromatic ring framework ), 1225,
1060 Ar—0—C), 1122( C—0—C ), 825(1, 2, 4-
Ar) .'H-NMR{DMS0-d,,8): 6.73 ~ 6.05(m,6H, 2
x ArH; ), 4.73(s,4H,2 x NH,),4.10 ~ 3.92(m,
4H, ArOCH,CH,0Ar), 3.80 ~ 3.75 (m, 4H, 2 x
ArOCH,),3.32 ~3.30(1,4H,2 x ArOCH,CH,0) .
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Fig.1 DSC thermograms( first scan)of polymers 60, ~ 61,
(heating rate: 10 K/min)
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Fig.2 Polarizing optical microcopy photographs of 6 I ,(a) and 61 ,(b)
) Threaded texwure, obtained at 210°C { x 400) ;
b) Schlieren texture , obtained at 210°C { x 400)

Table 2 Thermal properties and molecular weight of the polymers

Phase transition Mol (wi)*

temperature{ C )* M, M, (T

Polymers

61, 2.4 KIS0.4N25E.5T 10100 21000 290.0
61, g78.0 KI38.6 N255.3 1 11000 20000 302.0
61, g66.5 K155.6 N260.01 13000 25000 310.0
61, g57.5 K171.5 N258.21 12500 26000 308.0

6l, £85.0 K156.2 N260.5 1 9 000 17000 287.0
6I, g76.5 K140.1 N262.01 11000 21000 300.0
6l g68.0 Ki132.2 N255.51 11000 19000 295.0
61, g4.2KI123.5N260.01 13000 24000 297.0

*Determined by using DSC and proved by using POM, g: glass transition;
K: crystal ; N : nemetic ; [ : isotropic;

*Determined by GPC;
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Fig.3 WAXD curves of polymers 6 I ,,6 [ .6 I, and
61, at quenched liquid crystal phase
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SYNTHESIS AND CHARACTERIZATION OF A SERIES OF NOVEL SCHIFF
BASE LIQUID CRYSTALLINE POLYMER CROWN ETHERS

LI Zifa, GUO Kai, ZHANG Xiaojing, ZHANG Teng, ZHENG Shijun
{ College of Materials Engineering, Zhengzhou University , Zhengzhou 450052}
ZHANG Shuyuan
( Department of Chemistry , Zhengzhou University , Zhengzhou 450052)
ZHOU Qifeng, LI Lei
{ Departmens of Polymer Science and Engineering , College of Chemistry, Peking University , Befjing  100871)

Abstract A novel series of Schiff base type polymer liquid crystalline crown ethers was synthesized for the first
time by solution polycondensation from 4, 4’-(alkylene dioyloxy) dibenzaldyhyde (M, ) and diamino-dibenzo-15-
crown-5 (M,) as the monomers. Monomer M, has been synthesized by esterification reaction of aliphatdiyl chloride
and 4-hydroxybenzaldehyde . Monomer M, has been synthesized by reduction reaction of dinitrodibenzo-15-crown-5 in
the presence 10% Pd/C catalyst and hydrazine hydrate. The geometric isomers of dinitrodibenzo-15-crown-5 and
diaminodibenzo- 15-crown-5 that were synthesized for the first time can not be differentiated by IR spectrum and 'H-
NMR spectrum. The molecular weights of the polymers are not high,and the M, of the polymers ranges from 10100
~13000. The monomer structures were identified by using elementary analysis, IR, 'H-NMR and MS etc. The
properties of polymers were investigated by using GPC, DSC, TG, WAXD and POM. It was found that all the
polymers went into a liquid crystal phase when heated to their melting temperature ( T.) .The threaded texture and
schlieren texture can be observed. The glass transition temperature { T, }, melting temperature and isotropization
temperature { T, } change with varing the flexible spacer unit in the polymers, all the polymers have higher clearning
points and wide mesophase ranges. The WAXD study illustrated that the polymers of 61 ,,61.,61, and 6 I, are
liquid crystalline with a nematic phase. A dispersive peak al 20 near 20° appeared on their WAXD curves, which is
a typical character for quenched nematic liquid crystal polymers.

Key words Schiff base, Polymer liquid crystalline crown ethers, Synthesis and characterization



