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Shimadzu IR-435 21 5} 3¢ % {% ; KB E H''H-NMR
Bk, % A DPX-400 #% ¥ & (X, A ix TMS,
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WAXD #lit, A Phillip PW-1700 A 31# K X-
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1.2.1 e 1MER SEBUER(8IMNE.
1.2.2 &8 20AFM 78 250mL BEHET, 0
A 15mL (0. 14mot) S-(-)-2-H &-1-T B, 50mL
MenE, BB T T 4C M0 27mL(0.21mol) &
LG, HE4F 4~ 6C L Sh, A 100mL K0
20mLEEM HEILZETR. KERHCBERR
EBEE 3 KKK .10%Na,CO, HEH LR
K% Z e, FITEK NapCO; T 1. BE B 2. BE
Hf E K 31.3g, 72 98.3%.

1.2.3 A¥3MER £ S00mL A MA
29.2g(0.13mol) k&4 2, 27.6g(0.20mol) ¥
B3 FF R AN 22.4g(0. 40mol ) KOH, 90mL Z. BE I
90mL /A, huhE F 5, PHT Z B0 AK i Lh gl K
F Y8, BIF 36h. B4, AibeeE Ik E pH=1
~2, 33, THRBAEMK 18.7g, ™K 69.0%,
HeMmESRS. T, 109.7~110.4C, T, 114C . ¢
EoRr TMEGFRME)%:C 69.36(69.21), H
7.60(7.74) . "H-NMR(8):0.91~1.04(m, 6H, 2
X CHy;—), 1.27~1.58(m, 2H, CH,CH,~—), 1.88
(m, 1H,—C* H—), 3.78 ~ 3.90 ( m, 2H,—
CH,0—), 6.94, 8.05 { dd, each 2H, aromatic
protons), 10.08 ~12.55( w, 1H, —COOH) .
1.2.4 AHSHEHR W 7.5¢(0.036mol) tk
E48(3), A8 SOCL, Bl & 5, 24 7] il

(8] o

3h, e & SOCL, HaMBKR EHIESA
et 5, e BB EE T 20mL F# K THF
1, HIA 2.6mL MEBE. 18 18 =) 52 i 2. 3¢g
(0.016mol)2, 5- 3R EXMA THF BH, MR
BESFHIE 2~ 3h. e THF, & 1,4- #5353
HEM TRBRAHRAE6.4¢, FE 77.1%.
T,115.9~116.1C, T, 132C . £ £ - Hr LW E
(it HAE) % :C 69.44(69.22), H 6.29(6.20). IR
(v/em): 1743 { C—=0 , ester), 1684 ( C=0 ,
quinone ), 1620 { C—C , quinone ), 1600, 1508
(aromatic ring framework), 1252, 1038 (C—0—
C, ether), 1122 (C—0O—C, ester), 840(1, 4—Ar).
'HNMR (& ): 0:95~1.05(m,12H, 2 X
CH,CH,C" (CH;)—), 1.28 ~ 1.59( m, 4H, 2
CH,CH,—),1.90~1.92(m, 2H, 2 x—CH,C" H
(CHs )—, 3.81 ~ 3.93(m, 4H, 2 Xx —CH,0—),
6.84(s,2H, quinone ring protons),7.08,8.11(d,
each 4H, aromatic protons). MS(m/e):M" (%),
520(10), base 191(100).
1.2.5 e emal M 4.7¢(9.0mmol)
(5), £ T T 100mL THF, 50 135mL
NH,Cl B M 22g Na,S,0, BLE B, B2 )5
KB TR 30min. JEiH THF, #138, /K%, T4
ALA—E-HELEH A TRBOGE, A&
4.5¢,7"#£ 95.7%. T, 185.1~185.7C . TEH
Wl GHE M) %: C 68.77(68.95), H 6.70
(6.56), IR (v/m): 3400{0H), 1710( C=0 ),
1604, 1504 ( aromatic ring framework ), 840(1, 4-
Ar). '"H-NMR (&):0.92 ~ 0.96 (¢, 6H, 2 X
CH;—), 1.00 ~ 1.02 (d, 6H, 2x—C*H
(CH;)—),1.25~1.57(m, 4H, 2 X CH;CH,—),
1.85~1.89(m,2H,2 x—C"H—), 3.88 ~ 4.00
{m, 4H, 2 x—CH,0—), 6.73 (s, 2H, phenolic
ring protons), 7.13, 8.07 ( d, each 4H, aromatic
protons), 9.29(s,2H,2 X HO—) . MS(m/e): M*
(% ),522(20), base 191(100}.
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Table 1 Thermal properties and molecular weight of the copolymets

Initial Phase transition .
Copol- mﬂ emperatare('C )* Mol. wt TS
mers ratio T T, M, M., O
6/hexandiol
CPt 1/0 134 235 6700 12000 351
CP2 0.9/0.1 123 221 6500 11000 349
CP3 0.8/0.2 105 201 6600 11000 345
CP4 0.6/0.4 86 180 6400 11000 340
CPs 6.5/0.5 69 156 6500 11000 335
CP6 0.4/0.6 63 134 6800 12000 331
cP? 0.2/0.8 62 114 7100 13000 322
cP8 0.1/0.9 9 130 6900 12000 325
cP9 0/1 116 143 7300 14000 315

a) phase transition temperature were determined by combining the
data from optical polarized microscopy and DSC studies; b}
determined by GPC; c¢) temperature of decomposition {5% mass loss
in Ny)
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Fig.1 DSC thermograms ( first scan ) of
copolymers CP1 ~CP9 (heating rate; 10°C /min)
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Table 2 Optical activity of the chiral compounds and copolymers

Solution Optical Molar rotation
Chiral No. of chiral . Specific rotation

compounds C* /oompounds® concentration rotation (deg dm~'g" cm®) (10" 2deg dm ™!

(10 *g/mL) (deg, +) mol ‘em’)* "
3 1 1.6560 0.432 13.1 27.3
5 2 0.3054 0.072 11.8 61.4
6 2 0.4930 0.108 11.0 57.5
CP1 2 0.2130 0.030 7.0 469.0
CP2 2 0.2431 0.036 7.4 481.0
CP3 2 0.3102 0.045 7.3 481.8
CP4 2 0.2561 0.039 7.6 486.4
CPs 2 0.2730 0.040 7.3 474.5
CP6 2 0.2143 0.030 7.0 476.0
CpP7 2 0.2340 0.031 6.6 468.6
CP8 2 0.2502 0.034 6.8 469.2

+ ) number of chiral C" of repeating unit of copolymers; + + ) molar rotations were calculated with molar molecular weight for low mass

molecular and number-average molecular weight for copolymers

3 200 ym

Fig.2 Optical polarizing micrograph of CP2 a) and CP8 b)
a) broken focal-conics texture, obtained at 187C ; b} sanded
texture, obtained at 119C
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Fig.3 Temperature-variable X-ray diffractions for
copoiymer CP3
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SYNTHESIS AND CHARACTERIZATION OF NOVEL OPTICALLY ACTIVE
SHISH-KEBAB TYPE LIQUID-CRYSTALLINE COPOLYMERS

LI Zifa, ZHENG Shijun, ZHANG Shuyuan, ZHOU Qinjie
( Department Materials Engineering , Zhengzhou University, Zhengzhou  450052)

ZHOU Qifeng, ZHANG Dong
{ Department Materials and Engineering, The College of Chemistry, Peking University, Beijing 100871)

Abstract A series of novel optical active shish-kebab type liquid-crystalline copolymers was synthesized via

solution polycondensation of terephthaloyl chloride with 2, 5-bis [4-(S)-2-methyl butoxy) benzoyloxy }

hydroguinene and hexandiol. The copolymers were characterized by GPC, DSC. TG\ WAXD. polarizing

microscope and rotational analysis instrument. It was found that all the copolymers change to liquid crystal

phase when heated to their T.. The broken focal-conics texture or sanded texture can be observed.

Temperaturevariable X-ray diffraction realized that they are chiral smetic C(S¢ ) phase. Both melting

temperatures ( T,,) and isotropization temperatures ( T;) change regularly with varying the hexandiol

content in the copolymers. It was found that the rotation was maintained during the synthesis process and all

the chiral copolymers were optically highly active.
Key words

Chiral smectic C(S¢ ) phase, liquid-crystalline copolymers, Optical activity



