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W B pAZESAHUME(CGCE)W GCE/ET RS ER(HBVE) S IESHE FRA KFIRLRES,
RERAER.AEEIHNE 4 FHES- BREE(NHS)R N, HAETHAMESEAAHMNERESY
(PSEG.PSV). il FTIR.'"H-NMR 1 EA X H{L ¥ WAL GH & B# 1 7 R, X POM.DSC.TGA
WAXD MR EU AR ERE AW AR e AT NETTHHR SR XX ESYBAF BRS
Witk A AETRERNE BERT B PRE BT, FHSMEEE 00CH L.

XRA KRELEEH, XM, XEYHS, MAIDNABHES

FEECHHRGYERIERE iR
AFE(NLOYSURPEF T ZHR! Y, HEKB
TG B B B W R A e R K A B 4y
TRAEE MRABRMASENBRLREAYLER
RABHMEE , B NLO B MY, A i 4 K
[ B X 35 3% ) 4R R i g 40

MERESYR SN TR K RAERE
W BEK, L o A BT A, F ARG Bl N6 A
ER MR, TURBEARENN FH.C
MEMEBRFTR(FRE)NSMAEL ERZMHA.
AR RZBHLERERES HPREE
Wl FERERA, ZAFEHEEHERT.
TRMELR R RR AW AR RES

FXRITERTRAMMESEECHNE
MUK REBRRETHRE BRBSHEF
TR AR A MBI E R SR A

1 SLKBEES

1.1 RAAREEH

4T B-4' #£ BT (NHS) & B2 B i
(9], %4k p- M Z 4K H MM (GCE) M & S
BMw[10]), Kb & WA 'HNMR. IR it X
SATBLURE ETRZAEXS (HBVE). 28
Aldrich 28] /= i, HEMER. =8 AW 2 B
(BF; E,O) R4, r M m B8
AT BRI A0 22 550 ) 2 2 |65 - WA BB

B3k (BDS-2PF6) J2 #8 H Degussa 2 7 7™ & , 7 &t
# Degacure KI 85 B, HE#H. BH N, N-—H
FP BN (DMF), %, o ia  BHT8RE
fEF. B TR AN MBS E ARA S S
e, MAEFER =R, EERFA.

1.2 Wit

1.2.1 EHRFEYUNEHRETE 'H-NMR H
JEOL FX90Q %Y 8 8 1t i {¥ M & , TMS N 47,
TLEAG MR -HERAIBN. c X oA
Perkin Elemer 240 Bl v & 4 87 {{ M = . FTIR A
Nicolet 205 B 4T 4h i X, KBr K 7 35 M6k 1 3%
g7 U

1.2.2 B&YoFEME Waters 208L.C #!
BERC 2 2 A5 0, IO S ok m b 7 R s A, AR 4
MR E ZHFI74E £ Showdex GPCA-803 .
1.2.3 BB BERME DR SBSHRR
ERAEALWMARBBEACE X R IGET IMERK
BARE FABEBEEZR + 10C /min. 2% F W AHE
—BHE R 10min 5, KKk, B LI Olympus
BH-2 B¢ B M8 (POM ) T2 331 BR , 0k 5
¥h 400.2)DSC AT RUEZTFHBE H X
(Perkin Elmer DSC-2C)#E N, S/ T k41, #Hill
HE £ 10T /min, FAHEE - 50 - 120C , F 1M
mBEA T R EMEE. T, RS
PRI ABE, T REHEE.3)RAE
(TGA)Mi%E i A Shimadzu TA-501 # K FEHM,N,

» 1999-02-28 WK ,2000-04-24 #8:T RE ABHEE LT HT H (X £ 5 980346,980279) ; «= HRBE R A
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SR FBREAN 10T /min K 15C /min. )X %
SRR X STEGH(WAXD, b3 K%
BD86) M E ,EJE 36kV, B R 20mA, CuKe #. H
B . EAEMETAMSHERE L B, AR
H-BRASERE, KR 10min £ 1h A%, KKE
KB A T S B Bk b ot B R B R B AR
FahEE R+

1.3 BENSH

1.3.1 B(p-HMZEHFKHME)(P(GCE))WE
i i BF;-EnO 5| &k, B & FA#AT.

BFJ'E'.IO

CE;—/CH—CH;O(IHzCHzCl below O

O

%CHZ—?HA)«} n

CH;OCH,CH,Ct  P{GCE)

ERFRPIMA 25mL — R Z LA 0.5mL
BF;-EL,O, K THRIMA 25z B-FAZ A G K Hm
BE BidE 24h FERBTHEE 0h, KBREFHSE,
EEBAN MAMGE BomBEE, &8 -K,
Bk ECHFMR 18, BILE 72% . GPC M, =
1200, M, = 1600. "H-NMR(CDCl; ,ppm) 3.67(¢,
2H,—CH,Cl}; 3.3 ~ 4.0 ( m, 1H,—CHO—};
3.62( m, 6H,—CH,0O—). FTIR ( Film, ecm™ ')
3460 (—OH) ; 2962 — 2758, 1457, 1431 (—CH,,
—CH;); 1300, 750, 666 (C—Cl); 1120 ~ 1059
(C—O0—C). mE&th i+ HE: (GH,0,CL) C,
44.03;H,6.59; LK {H:C,43.96;H,6.85.

1.3.2 BVMZEHKHMB(GCE)-BRTHEZLS
HEE(HBVE) £ B P(GCE-co-HBVE) & B,
Fm ik BDS- 2PF, A5 ARG, KT
A HFT .
ng/%H——CHZOCHﬂHzCI + CH, = CHO{CH;},OH
O
BDS-2PF
. %Csz-ﬁ:H—O%;GCHzH(‘:H}H
CH,OCH,CH;Cl  O(CH;),0H
P(GCE-co-HBVE)

Z'H-NMR BT EaHMiE, m =0.950.

TEAHER AP MA 10g 8- B L AEFEK H M
B 20 BTHZESEM(HBVE),4wt%BDS-2PF,
(0.48g) ,fHIE 20T, Al 125W W K T M & 4h
(4TBE 36cm, 3R 0.14 ~ 0. 1SmW/em?), 8 %
B FTERSE b, = RAAEERE, PN

. 5 XK. ASNCTHEFTTHRLBELAEN
KW 7.8g, 7% 65%.GPC M, = 1100, M, =
1900. '"H-NMR (CDClL;, ppm) 3.75 (£, 1.9H,
—CH,CD); 3.4 ~ 4.0 { m, 1H,—CHO—); 3.62
{(m,6H,—CH,0—);1.58~1.80(d,0.25H,—C
(CH; );C—,—OH). FTIR ( Film, cm™') 3468
(—OH) ;2912 ~ 2750, 1458, 1431 (—CH, ) ; 1300,
750,665(C—Cl) ;1120 ~1057(C—0—C) . T&E 4
Hr: it B (CGHyO,Cl ) o5 (CgHiz Oy Jo.os: C,
44.73;H,6.75; L R(H:C.44.63;H,7.16.

1.4 BEELEANXS? TRRERE

1.4.1 PSEG & & K TBARMET
K AT
“CH—CH—O>, + HOR (L
‘CHZOCHZCHZCl

CH,OCH,CH, OR CH,OCH,CH, OH

R :@HZCH@NOZ (PSEG)

Z'H-NMR BRICESHME, m =0.943.

ERMEPMA 1.50g(11.0mmol ) ¥ (3-
IR MRt );2.75g(11 . 4mmol ) 4- i #-4" 5
HREE(NHS),0.5g KI,2.0g LK K,CO; B 25mL
DMF,# 130C T8 % 24h, K Y ik #r ik
E. KEZEPSE  RGHADMFBER, BHZM
e, ¥, ABRYAIXAKZEFHES 10h, EX
PoREd e SOCTHEE THR BRI AERRE
3.2g, % 85.6% . '"H-NMR (CDCl;/DMSO-d,
ppm) 7.9 ~8.3(1.9H, nitrophenyl), 7.4 ~ 7.9
{3.6H, aromatic),6.7~7.1{(1.9H, aromatic},7. 1
~7.4(1.9H, —CH=CH—),3.2 ~ 4.4(9H,—
CH—0,—CH,—0,—CH,—OH ). FTIR ( Film,
em ') 3550(—O0H); 1590, 1512(—Ar—); 1512,
1341 (—NO,); 1630 ( —CH=CH— ); 1110, 1061
(C_O_C) - ﬁ?fﬂfﬁ : i+%:ﬁ2 (C19H19N05 )0_943
(CsHygO5)p.057 C,66.53; H,5.60; N,4.02; 3 5
{4:C,66.47;H,5.93;N,4.01.
1.4.2 RSVHIHER Ee- %/ 1:0 by NG i o T
TRi#AT.

#Z'H-NMR BROLE S H#E, 2 =0.683,y=
0.267.
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{—CH24(|:H—09_—€ CHZ—(I,“,H}I_ « THOR

CH,OCH,CH,Cl

{—CHz%llH‘-Oa';-w-—ECHz%H—O%;
CH,OCH,CH; OR

K,CO3 /KI

0O(CH;),OH

CH,0CH,CH, OH

(z+y=m)

~CH—CH—0;__
O(CH,), OH

R = @—C%CHA@-NOI Psv

PSVEAYWESE PSEG AR 5RAH. P
(GCE-co-HBVE) 5 NHS 8 B EE/RLL A 11.0:
11.2, WA R fa ik, =3 48.7% . '"H-NMR
( CDCl;/DMSO-dg, ppm ) 7.9 ~ 8.3 (1.4H,
nitrophenyl) , 7.4 ~ 7.9(2.7H, aromatic) , 6.7 ~
7.1 { 1.4H, aromatic }, 7.1 ~ 7.4 {1.4H,
—CH=CH—), 3.2 — 4.4 (9.4H,—CH—O,
—CH,—0,—CH,—OH ). FTIR ( Film, cm™')
3450 (—OH); 1590, 1512 (—Ar—); 1512, 1342
{—NO,);1630( CH=CH);1110,1060 (C—0—C)
JLE 4 B it B (Cg Hig NOs )83 ( CsHyg
03)6.2670CeH1200 005 C,64.89;H,6.01;N,3.54;
FEMH:C,65.13;H,6.16;N,3.54.

2 #R5itE

2.2 BENBAMNSNS R
BAMRAYRILSE S H ' HNMR.FTIR
AT ERMeE RE T, LEBY P(GCE-co-
HBVE) 40 & ol ty '"H-NMR £ 6 =1.58 ~
1.80 ¥ B4 38 B (H 3 F—C(CH;,),C— &
—OHE)E 6§=3.0—4.0 ¥ 438 BF (X B4
Fob B th &) He A TF B 0 18 s PSEG. PSV K B,
AH!H-NMR £ 6=6.7-8.3BHNBELBE
(B FEHERE)E 6§=3.2-4.0 B E
(4 B 4 F F—-CH—0.—CH,—0,—CH,—OH
RE)RHITRENE, HARSHLE MR

EREA.
PSVERBI B PREBZRRMIFLIA
% . X5 HBVE X ER G BRMEARX.
2.3 MEREABRIERATR
2.3.1 HEEETH A DSC. TGA.POM
METHARANFEHESDBANBEETEE.
B Swi% B EEE, HERNEK 1.
MDSCHEEE I, BB LERFEHES
WK T HTEHRESHALYE, TRERSY S T
BESEESIEN Y Feh TGAZRTAH
AEEERT, RSB BESE 300C L L.
2.3.2 WAHEH £ POM TH%, B &
BEEGHMNESE 2N T HMSEAN, AR
BOAN SRS 2dABES MRS ER
R w4 T A R A9 S R (B 3a,3b).
PSVHGESZH;IR G, £ POM TER MK
gELAR, kM ELREN—-ENFTH, &
POMERPHEA - SEHTHTHIF A HALTF
TR SR E —& W ¥ (Banded texture) ( &
3c). Windel! P EER P BIEMUAR, EHE
ARERBEZHH AR PTEN, TEESE
EIt R & s TR E SR b B PR,
ZWEE FTFHESZHY L WHEE . WIR
EREREBEAASESAENEN KR
HiEW T &AW SE S FH4E 09— w5
B,

Table 1 Thermotropic liquid crystalline properties of PSEG and PSV”

LCPs Measured from DSC Observed from POM THT)
Phase transition AH(J/g) AT(T) (C)
ternperature{ C }
PSEG ZH g24N761 1.52 52 ROONY7I 308
1C g22NT5: -0.9 53 Rt30N95:
PSSV ZH g20N64i i-14 44 R130N80i 315
1C g21Ne6li —0.96 40 Rt30NB0i

*3H:The second heating scan: 1C: The first cooling scan; g: Glassy state; M: Nematic phase; i: Isotropic phase; AH,: Enthalpy of transition

between nematic phase and isotropic phase;Rt:Room temperature; T1: Temperature of decomposition at 5% mass loss in N,
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Fig. 1 DSC spectra of PSEG Fig. 2 DSC spectra of PSV

2.3.3 X kfH (WAXD) R PSEG M1
PSV R4 WAXD #E WA 4.5. PSEG.PSV
AARBARAEBE RN WAXD #E B E A
oM — A, B Bragg TR d=21/
2sind, A BE > TEHEHER 4 E; RIE
Scherrer 24 & Dy = KA/Byq ~cosf, (H A =
0.154056nm,K =0.89, B WM EB R, UN
FEER)IURGLTREEBAFFEAEE. IR
ERMF2HZW A TREAFFEAKESE
EABER,BEAR FHEEEK.

a

2_’_/\\\—_—
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20 (")

Fig.4 WAXD spectra of PSEG
a) Powder at room temperature; b)90C ,60min

e PN

b

STT10 15 20 25 30 35 40
c 28 (")

Fig.3 Crosspolarized optical micrographs of PSEG and PSV

(magnification 400X )

a} PSEG—Schilieren texture(102C ); b) PSV—Schilieren Fig-5 WAXD spectra of PSV

texture (84T }; ¢)PSV— Banded texture (84C ) a) Powder at room temperature; b)70°C ,10min
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Table 2 WAXD data of PSEG and PSV

Polyethers Heat treatment condition 28(°) d{nm) B Dyy{nm)
PSEG Room temperature 20.48 0.433 0.1178 1.183
Quenched at 50T 20.94 0.424 0.1052 1.326
PSV Room temperature 20.83 0.426 0.1136 1.227
Quenched at 70T 20.71 .429 0.1094 1.275
&4 Bk DSC, POM B WAXD # Bf 5%, H# XM XAMHMEARPLAEYERRA
PSEG,PSV Yy 3 RY B A ] P9 0 REEWHXARBHES . SEBNL.
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SYNTHESIS AND THERMOTROPIC LIQUID CRYSTALLINE
BEHAVIOR OF TWO POLYETHERS CONTAINING STILBENE GROUPS

LIANG Xuxia', ZHANG Lingzhi'!, WANG Jian!, CAI Zhigang®, LIANG Zhaoxi!

(! Institute of Polymer Science, Zhongshan University, Guangzhou 510275)
(*State Key laboratory of Ultrafast Laser Spectroscopy, Zhongshan University, Guangzhou 510275)

Abstract Two stilbene-containing polyethers{ PSEG,PSV) were synthesized and their thermotropic liquid
crystalline behavior was investigated. The respective backbone polymers, poly ( glycidyl 2-chloroethyl
ether), P(GCE}, and poly (glycidyl 2-chloroethyl ether)-co-4-hydroxybutyl vinyl ether), P { GCE-co-
HBVE), were prepared by cationic polymerization and photo copolymerization respectively. Liquid crystal
polyether PSEG,PSV were synthesized through the macromolecular reaction of P(GCE) and P{GCE-co-
HBVE) with 4-nitro-4"-hydroxy stilbene (NHS) respectively. The chemical structures and chromophore
contents of these polyethers were characterized by means of FTIR,"H-NMR and EA. The phase transition
temperature, texture structure, thermal stability and phase behavior were investigated by POM,DSC, TGA
and WAXD. The results showed that these polyethers were nematic bitropic liquid crystals with low and
wide phase transition temperatures,as well as good thermal stability.

Key words Stilbene chromophore, Polyethers, Liguid crystalline polymers, Nematic thermotropic liquid

crystalline



