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L1 X RERER-S(-)-2 FE-1-TEHE (1a) &R ™ X, 4%; TR, C,
59.06%; H, 7.25% (it+#{H: C, 59.47%; H, 7.40%).

1.2 3 S(-) BETEEEER (1b) &R 7%, 30%; mp., 136.5C; LRSI,
C,79.30%; H, 7.86% (i+&fE: C, 79.65%; H, 7.79%). 'H-NMR (CDCl,, ppm),
0.9—2.3(m, 9H, —CH(CH,)C,H,), 3.4—4.3(m, 2H, —OCH,—), 6.7—7.6(m, $H,

~0)<0O)~>-
1.3 4-(1-BE+—HEE) 4-(S()-2-FETEE) BE(OWAER 7 %, 71%;
mp., 108.2°C;'H-NMR(CDCl;,ppm),0.9—1.8(m, 27H, —CH(CH;)C,H,, —(CH,),—),

3.4—4.3(m, 2H,—OCH,—), 6.7—7.6(m, 8H, —<9>—<§>_),

1.4 4-RIEEE+— A4 -(S)-2-HETEE)-BKEX (D WA K % 0.05mollc,
2.20mol PHHHER, 5.0g X FHEEER, 1.6g WK ZE . 250ml BAKBEEMRE, BHETH
PREEAL 20 /NI, A3 RN AERRIO/K. KR EE R, ZEKHTLK NasSo, T 12,
SHREL Y NaSO,, ¥IEFIEL, ALEKCEESESE, TE. =X, 50%; TELS T,
C,77.33%;H,9.16% (itE{#E: C,77.45%; H, 9.23%). 'H-NMR(CDCl,, ppm), 0.9—
1.8(m,27H,—CH(CH;)C,H,,—(CH,),—), 3.4—4.3(m, 6H, 3—0CH,—), 5.6—6.6(m,

3H, —CH,=CH—),6.7—7.6(m, 8H, —<6>—<§>—), IR(KBr), 1636cm™,
(—C=C—).

15 4-(1-8FE+—REEKE (22) AR %, 60%;mp,101.4°C; LRSS T, C,
77.10% 3 H, 8.39% (it & 1:C,79.15%; H,8.69% ) .'H-NMR(CDCl,,ppm),0.9—1.8(m,
18H,—(CH,),—),3.2—4.3(m,6H,3—0OCH,—), 6.6—7.6(m,9H,—<O>—<6>-—),

1.6 4-REBE+—mEEBE (D) WAR BEINERAREK D).
=, 60% ; LRI, C,79.10%;H,8.39% (G+EE: C,79.15%; H,8.69%). '‘H-
NMR(CDCl;,ppm),0.9—1.8(m, 18H,—(CH,),—),3.7—4.3(m, 4H, 2—CH,0—), 6.6—

7.6(m, 9H,—<O>—<O>—),
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Fié. 1 IR spectra of monomer (1) (2) and homopolymer P-1 (b)
W, EETRE™M.
1 AHEEk T REB/ERY P-1 PasnE, MEGRR, #akhEFEC=C
W MBERAAOE N (1640cm™) ZERAY P-1 B IR EE ek, RHBKER

HERE R B,
22 HERRMN Bk FIEEK I EARBE/REELL, ISk s 57, AIBN 45|

RF(EE mol. 1%), TE KM KA FHRK L

Tab. 1 Composition of copolyacrylates

Copolyacrylates P-2 P-3 P-4 P-5 P-6 P-1
Monomer feed (I/II mol ratio) 0/1 1/9 1/3 1/1 3/1 1/0
Content of chiral unit in copolyacrylates (mol%) 0 12.9 26.4 58.0 77.0 100

3 BURRSMHRE

'H-NMR JUiR#E JNM-FX100 ZUBREIEMRIE L 21T,

Ji Bruker B IFS113V FTIR JE{ATHRIKRREWMEILIN T,

RARREVHZREBERNEAE Perkin Elmer DSC7 MERFHERNETHE
SEPET, RRERY 6mg, FHERRERN £10°C/min,

fid Olympus BH-2 BREBHBI(S Mettler FP5 R EEEINETRAMNEK
mALRE.

2 ARGRRAYN DSC' FrEEEE, EFHEAKk I REBRY P-2 Rl
NERERE, TR R, FHEAK I RAHESE, RREIEPHALRIAR. EDSC
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Fig. 2 DSC thermograms for monomer L. 1. homopolyscrylies and copolyacrylaces
{a) heating secam, (b) cooling scan

P dall 0L DECHE

Fig. 3 Photomicragraph of £, texiure Fig. 4 Phowmicrograph of 3} rextute
of copolyscrylae P-3 of P-%, anncaling st 710 for 5h
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B BRRSAGFEESNS —MRES, 8 FFNEESAERENEE.

M POM MZELERT I, LY P-3, P-4 MABE AR, FLL 10°C/min FHE
RRIRTERA 2CRE, Bk 10408, HI S, HEEHEERENH, wE 3k
R, TSRS P-5 HIL S, M2/, 445 75°C, FHLA 2°C/min fO BB EMEEE
T1°C, B k%4 5 AN, TN R3] S MRV ER A% 4 (disclination lines in the focal-
.conic texture) ME 4 PR, P-1, P-6 iy POM WUEERS P-5 #HH. POM By
FERS DSC BEMKNER—BL

&4 DSC Kk POM WERTN, FHEEAASERERWERYMORSBTH. M
EFHBAAS FROMM, ARVNBREATF & ARYNBHEEHEFHAEKSE
HEMmREE, YFEEEaRET 1292 K, FREBEEEFEAESENEG MM
A UFHBAAS SEST 58.0% K, XRYZSTRENEWH, BREEREH S,
M SH LFHBARSEMKT 58.0% B, RERESR S, H, MKEHENEEGESF®E
A FERRARAK, ik 2 FE 5 Fiw,

Tab. 2 Phase transition temperature of copolyacrylates

Polymers Phase Transition Temperature (°C)
heating cooling
P-1 K96.9°CS4113.9°C1 K78.8C5%93.5°C54109.3CI
P-2 K79.1<Cl K61.6°CI
P-3 K56.5°CS477.0°CI K59.4°CS467.2C1
P-4 K57.0°CS482.1CI K51.0°CS478.6°CI
P-5 K61.2°CS§,490.9°C1 K58.3°CS*72.7°CS 485.5°C1
P-6 K61.8°GS4113.9°CI K78.8°CS8%93.5°C S 4109.3°CI
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Fig. 5 Phase diagrams of the chiral copolyacrylates
(a) from heaiing (b) from cooling
K, crystalinc; S, smectic I isotropic

HE X-AHFHERENH, E/NAXERY P-5, P-6 HHILERHEAVKHER 4,
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STUDY ON CHIRAL SIDE-CHAIN LIQUID CRYSTALLINE
COPOLYACRYLATES

HE Liu, ZHANG Shufan, QI Zongneng, WANG Fosong

(Instisute of Chemisiry, Academia Sinica, \Beijing 100080)

Abstract The chiral liquid crystalline monomer (I) 4-acryloxyundecanloxy-4'-(S(-)-
2-methylbutyloxy)-biphenyl, the achiral monommer (II) 4-acryloxyundecanloxy-biphe-
nyl and the copolyacrylates of (I) and (II) with different composition of chiral
units have been synthesized in the present work. The structures of the monomers
and the copolyacrylates were identified by Elemental Analysis, FTIR and 'H-NMR.
The liquid crystalline behavior of copolyacrylates has been studied by DSC, POM,
and X-Ray diffraction. The results of DSC and POM demonstrate that the liquid
crystalline phase texture and phase transition temperature of the copolyacrylates are
affected by the composition of chiral units in copolyacrylates. The copolyacrylates
with chiral moiety exceeding 58.0% show S, and S¥ phase, whereas the copolyacry-
lates with chiral moiety below 58.0% only exhibit S, phase probably due to the mo-
lecular polarizability.

Key words Chiral liquid crystal, Smectic phase, Copolyacrylate





