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1.1.2 {8 BEANEXALEYBEXZUET WRS1 BEZHSEN, HREE
1'C/min; TERAH7 R H MOD 1106 BUC R0 ' H-NMR #iR R H AC-80 BB B 3L iR
¥, CDCly T, FH: TMS; IR #1138 % H SHIMADZU IR-435 B {{, KBr /& A ; MS #i
FH VG-ZAB-HS 1%, EI I ;DSC M3 % ¥ SHIMADZU DSC-50 R Z R HEE R,
F 8 3 & 10°C /min; TG M& % Al RIGAKU TGDTA-DSC #4387, FHE % 2 20T /min,
N, S5; WAXD #i £ B RIGAKU D/MAX-3B X- S 2475, Cu 48, TEH FE 35kV,
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TAERF 30mA, FIEER 5°/min, HFETEE 5~35°;GPC Wi XA Waters 201 B{Y, PS
HEH RS HMEA Ltz AR R G R EHEMEIFNE.
1.2 EHERK

EHMBEMT .

HO
OH
NaNO; %}—01-1
HN—_ >R — o Ny L >R ——=—— HO-—< &N—N—Q—R
1

1 A:R=H B:R=CH, C:R=CH3CH20 D:R=CH3(CH2)20 E:R=CH3(CH2)3O
HOOC—<_>—0H + CIOC(CH, 3 n00C1 —=HOOC —& _ > 00C(CH;),c00—_>—CO0H
2
—C10c —& _>—00C(CH,),c00—<_>—C0cl
3

2and3 a:n=2 b:n=4 c:n=6 d:n=8

1.2.1 &1 MEH & S00mL BT, I 0. lmol X 42 EHEF B, 30mL ¥ HC,
BERHTEOCES, P RN 6.97g(0.101mol )NaNO, 1 75mL 8K ¥ ¥, % hnid &2
PR R IR PRI OC AT, B oK pH IR H57 4 3 UT, ERLE R TR, M BRL# 403
S, BB R ZBEFRL R NaNoO,.

£ 500mL 2245 5, 11 NaOH 12.0g(0. 3mol) B F 100mL 7K, FFINA )% 8 11.0g
(0.1mol), AW EE AR HCLApH=10 A%, BEERE OCCES, RSHmMBAEREL
B, B2, AWM NapyCO, FHAT M pH RFFTE 10 &4, RS /E g #
30min, F# HCl FHF pH=6. i3, Kk 2 P, BOECEE, AFRES L, L&Y
1 ERIEFIF3E L.
1.2.2 e 28R ZHEIM4IMFTRH#T. LEW 2 REF T 2.
1.2.3 &Y INER SHEUM4I0TEHRT, L&YW 3 WRLEFIT & 3.

Table 1 Characterization data of the compound 1

Compounds 1A 1B 1c 1D 1E
Yield( %) 82 84 83 86 80

Melting point{C) 168.5~168.7 153.3~153.5 167.3~167.5 140.1~140.6 121.2-~121.7

Elementary analysis( % )
Cfcalc. } 67.76{67.28) 63.73(63.93) 65.11(65.11) 66.29(66.16) 66.76(67.12)
H(ecalc.) 4.75(4.70) 5.05(4.95) 5.45(5.46) 5.94(5.92) 6.53(6.34)
Nfeale.) 13.10(13.08) 11.50(11.47)  10.73(10.85) 10.23(10.29) 9.72(9.78)
340001
IR(KBr, em ™) 3400(OH) ((c :Hﬂﬁm 3370(0H) 3370(0H) 3400(0H)

1595, 1580, 1500 1600, 1580,1500 1600, 1580, 1500 1600,1580,1500 1600, 1580, 1500

( Aromatic ring { Aromatic ting { Aromatic ring ( Aromatic ring ( Aromatic ring
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g%
framework) framework) framework) framework) framework)
1455( N=—N} 1440( N==N) 1460 (N—N) 1470( N=N) 1470{N—N)
1230{C—0—Ar) 1240(C—O—Ar) 1250(C—0—Ar) 1240(C—O0—Ar) 1242(C—O0—Ar)
823(1,2,4-Ar)  822(1,2,4-Ar) 820(1,2,4-Ar) 824(1,2,4-Ar) 828(1,2,4-Ar)
'H.NMR 6.41--7.86(8H, 3.8B(3H,:, 1.36—~1_54(3H, 0.97~1.18(3H, 0.87~1.07(3H,
(& CDCLy) m, ArH} CH,0) t,CHy) t,CH;) t,CHi)
3.6,13.5,(2H, 6.45~7.83(7H, 3.98~4.24(2H, 1.47~1.88(2H, 1.37~1.856{(2H,
&, 0H) m, ArtH) q,0CH;} m,—CH;) m,—CH,C)
4.1,13.7(2H, 6.43~7.84(7TH, 3.96~4.14(2H, 3.95—4.10{(2H,
b, 0H) m ., ArH) £.OCH,} t,OCH:)
2.8,13.54(2H, 6.44~7.81(7H, 6.‘46“—7.30(7]{.
5, 0H) m, ArH) m, ArH)
3.4,13.8(2H, 4.48,13.89(2H,
&,0H) 5,0H)
MS{m/e)
mt (%) 215(18) 244(27) 258(37) 272(100) 286(28)
base 154(100) 154(100) 137(100) 272(100) 154(100)
Table 2 Characterization data of the compound 2
Compounds 2a 2b 2¢ 2d
Yield( %) 84.2 83'.7 82.7 B1.7
Melting point{'C ) 280.7~281.3 268.7~269.1 255.8~256.7 246.7~247.4
Clearing point(C ) >300° >300" >300" >3007
Elementary analysis( % }60.12(60.34) 62.09(62.18) 63.37(63.76) 65.02(65.15)
C(cale. ) 3.97(3.94) 4.81(4.70) 5.27(5.25) 5.78(5.92)
H(calc. )
3306~ 2400(COOH)  3300~2400(COCH)  3300~2400(COOH) 3300~ 2400{COOH)
1687, 1756({C—Q) 1686, 1757(C=) 1687,1757(C—0) 1687, 1756 (C=—0)
IR(KBr,cm™") 1604, 1508(aromatic 1603, 150%( aromatic 1604, 1508(aromatic 1604, 1509 ( aromatic
ring framework ) ring framework) ring framework) ring framework)
1205(C—0—C) 1205(C—0—C) 1205(C—-0—C) 1204({C—0—C}
865(1,4-Ar) 864(1, 4-Ar) 865(1, 4-Ar) 866(1, 4-Ar)
3.03(4H, 5, 1.54~1.78(4H, m, 1.50~1.69(8H,m, 1.36—1.66(12H, m,
*(I)CH;) (CHz)z) (CHZ)J) (CHz)s)
H-NMR(3, DMSO-4¢) 7.22~8.08(8H, m, 2.47—2.71(4H,1, 2.47~2.73(4H, ¢, 2.53~2.70{4H, ¢,

Ar-H)

COCH;}

7.22~8.06(8H, m,
Ar-H)

COCH,)

7.21~8.06(8H, m,
Ar-H)

COCH; )

7.20~8.06(8H, m,
Ar-H)

* with decomposition
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Table 3 Characterization data of the compound 3
Compounds 3a 3b 3e 3d

Yield({ %) 87.5 86.4 88.0 85.4

Melting point(C ) 152.0~153.7 113.0~114.6 113.5~114.6 95.6~96.1

Elementary analysis{ % )

Cleale.) 54.53(54.71) 56.59(56.76) 58.41(58.55) 60.25(60.14)

Hlcale.) 2.91(3.06) 3.80(3.81) 4.37(4.47) 5.09(5.05)

Cl{cale. 17.81(17.94) 16.71(16.75) 15.63(15.71) 14.65(14.79)
1754, 1780{ C—~0) 1756, 1782(C=0) 1756, 1780(C—0) 1756, 1782(C=0)

IR(KEr, em-") 1'599. 1497 aromatic 1;95. 1497 (aromatic 1§97, 1498 ( aromatic 1595, 1497 (aromatic
ring framework) ring framework) ring framework) ring framework)
1204(C—0—C) 1203(C—0—C) 1205(C—0—C) 1202(C—0—C)
888(1,4-Ar) 882(1,4-Ar) 878(1, 4-Ar) 877(1,4-Ar)
3.04(4H, 5, 1.60~1.90(4H, 1.50-1.90(8H, 1.42~1.75(12H,
—COCH,—) m, —(CHz)2) m,—(CHy),—) m,—(CHz)s—}

v,y TATEHGL 1SRG aecaE 2o e

7.20~8.21{8H, 7.19~8.20(8H, 7.19~8.20(8H,
m, Ar-H) m, Ar-H) m, Ar-H)

MS{m/e)

M* (%) 395.0(4) 423.0(5) 451.0(4) 479.0(4)

base 121(100.0) 121(100.0) 121(100.0) 121(100.0)

1.3 BERSFES(NKEK)HER
RERMERASGHAMTRFR:

OH
mCIOC—¢ _ >—00C(CH,),000—& _>—C0C! + mHO—é-N—N—O—R

- £ co—<0>—00 (CHz).

4A:R=H
4B:R = CH,0

4C:R = CH,CH,0
4D:R = CHy(CH,),0
4E:R = CH;(CH,),0

|
(g?

R

4

¥Ryt — R WA R B S BE /R (4mmol) U, A 10~ 20mL ¥ Z ¥ H o
BB R, 7 —HRBREFMA InL PY, T 0T TH _BtNA MR — B+, =
BEHFEMEX, BiE 100C Y X, BIA 20 FHBEPIRE, ). B THF/ FRES
5, i, A TR, GREAHREREK.
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2 ZR5ie

EY 1.2 1 3 BT RAH7.IRV'H-NMR 1 MS F7 Mk, IR SR EH—
B AAY 2 EREHEABRES, 2R BHOETH, 300C U EMHREARHER S, %
ZARBEAAFHOSRIARRAE . L KBS T o I P ERE 0T 2 8RR RS
ARREPEFEYLARAHM . E 14 22 F1 2d R SER . LEW 2 2 DSC R MA W
KEHEREHRAXRBRBYE, LEY 2 89 DSC M miE 2 . L& 1 M 3 B8
datE. B AL BB AR AR IR B &5 DSC MM 2 R —3K.

Fig.1 Optical polarizing micrograph of 2a(a) and 2d(h)
a) nematic threaded texture, obtained at 290C ; b) nematic threaded texture, obtained at 260TC

% \/_—J
V 4Cc
8 g~ 4Bc
Y x _\/—\/-d e
1 L 1 N . N "
240 260 280 50 150 250
T(C) ‘

r(C)

Fig.2 DSC thermograms (first scan) of Fig.3 DSC thermograms ( first scan) of 4Ac
compound 2a—~2d ~4Ee

EEEZR TH T THF, g1 DSC. TG MEd#MEEfd GPC NERNH TBY| F3K 4.
g% 4 T, KBS FERE, 7E 57006300 2 6. HH R EFTE 300C L E, % R=H
fl CH;O &, MR AR TRARF B EERAE, X » MR E RS, HA TR N
FEMK IBEEBTRE REMRRNKENRENE SBLEEW, AKX 4Ba>
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4Bb>4Bc>4Bd, HE=ARFIBH RN R, AT L, R & T R EEB K EH
Wi, 7% S R

A% DSC K MAI &Rt BB R A MBR M, Bifk 4Ac~4Ec 89 DSC
thsemE 3 R A 3 W, AMdE By Y LA hESHEARBSHERME, B 4Ac
1 4Ad b, TERES R A RAT, KRR BB RS HAE M RESHHER AR,

Table 4 Properties of the ligand

Ligand Ta(T) T:i(T) M, M, T.(T)
4Aa 101 >290° 5700 12000 313
4Ba 88 >300" 5800 13000 325
4Ca 92 >300" 5800 12000 322
4Da 83 >290" 5600 12000 324
4Ea 76 >290" 5700 12000 323
4Ab 92 >290" 5800 12000 310
4Bb 84 >300° 5900 12000 323
4Cb 90 >300" . 6100 13000 320
4Db 80 >290" 60600 13000 321
4Eb 72 >290° 6000 13000 318
4Ac 84 160 5900 12000 314
4Bc 78 >290* 6000 13000 320
4Ce 80 >300° 6000 13000 323
4Dc 74 >290° 6100 13000 320
4Ec 66 >290° 6200 13000 320
4Ad 72 152 6000 13000 305
4Bd 64 >290" 6100 13000 312
4Cd 70 >300" 6100 14000 320
4Dd 66 >300" 6300 15000 320
4Ed 60 >290" 6000 13000 317

T :Melting point; T;:Clearing point; T,: Temperature of decomposition{5 % weight loss in N, };
+ with decomposition

REMESHEMREN DSC MELRE—BW. TR TRAERHDITHES, £
WERIIMEE SR, BHELIMAER R, FREBEHABRS, EHRE
AT LAY ER B i B i) LR WA, R BN RPN E RS H S FRE. B 4 HEK 4Aa
M 4Dd R ESHER. '

Fig.4 Optical polarizing micrograph of 4Aa{a) and 4Dd(b)
a) Typical nematic schlieren texture, obtained at 185 ;
b) Typical nematic threaded texture, obtained at 129C
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WMEHEH, B 4AcHdAd b, HEH R A BB E
EHBHABARELER, BASHHBRAEL, &
BEMNRE-RELS:; FRBESFABREEHHE
AR, ESHA T HRBEEEM CNMBEERB K E
wehn, WatE A, X B E A FHRBEN X PE
HHEBRKENEARITREZNEFEEN LR,

Botki WAXD B &8, BUREX /MO R FIR R
kEdmEmEREHTEW, B 5 IR FRHEERD
aEb| BIFRBGS WAXD B, 7 20=15~25", (AR IEH A
R ATSTE, Hh 4Ed SRR, 4Ea B R E, AR
BRw . kel W, B R RSB R R K, BT
2 R

¥ 4Ea~4Ed # S MAZE B &%, {HIR 10min, XK
K E ok, H WAXD B 7 20 = 20" BHEN A — P IR

4K

>

CPS
&
[1]

}

wh
8
L¥e]
wh

20(7)

Fig.5 WAXD of powder samples of 4Ea- W, & — R W 45 7] I U W B 5 1 4, WRAH3R 8 5 HH 1Y
4Fd, tmeasured at room temperature E‘Jﬁﬂiﬁiﬁnﬂ‘l WAXD E%_ﬂ

W W N e

w0 - o

10
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SYNTHESIS AND CHARACTERIZATION OF A SERIES OF THE
LIGANDS OF LIQUID CRYSTAL POLYEMERS WITH
T-SHAPED TOW-DIMENSIONAL MESOGENIC UNITS

ZHANG Shuyuan, DENG Gang, LI Zifa, ZHENG Shijun
( College of Chemistry and Engineering, Zhengzhou University, Zhengzhou 450052)
ZHOU Qifeng
( Department of Polymer Science and Engineering, The College of Chemistry, Peking University, Beijing 100871}

Abstract A new series of the ligands of liquid crystal polymers with T-shaped two-
dimension] mesogens was synthesied by solution condensation polymerization by using 4,4’ -
(@, w-alkylenedioyloxy)-dibenzol dichlorids with 2, 4-dihydroxy-4"-alkoxyl azobenzene as the
monomers. The low molecular weight compounds were analyzed by elementary analysis, IR,
'"H-NMR and MS. The ligands were characterized by GPC, DSC, TG, WAXD and polarizing
microscopy with a heating stage. It was found that all the ligand of polymers went to liquid
crystal phase when heated to their T,,, the threaded texture ands schlieren texture can be
observed. Both T, and T, of all the ligands change regulary with the increase of the end
alkoxy group length and when the flexible spacer unit in the ligand gets longer. It is worth
specially being noted that some of the ligands having nc end substituent groups were also
found to show liquid crystal behaviors, which would be a new subject for further research on
the formation mechanism and the texture of such kind of the ligands.

Key words  T-shaped two-dimensional mesogens, Ligand of liquid crystal polymers,

Syntheis and characterization



