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Preparation and Characterization of Novel Polyimide with
Thick Ring in Side Chain for Vertical Alignment Liquid Crystals
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Abstract: A novel functional diamine (H8-c¢) with thick ring and long alkoxy was synthesized
from 3,5-dinitrobenzoyl chloride, estradiol and 1-Bromooctane. A polyimide (PI), applied in
liquid crystal (LC) wvertical orientation agent, was prepared from p-phenylenediamine
(PDA), 1,2, 3, 4-cyclobutanetetracarboxylicdianhydride (CBDA) and H8-c. The PI pos-
sessed excellent vertical alignment for nematic LC. The vertical alignment of LLC cell which
was kept at 120 C for 12 h was still stable. It could be seen that the thermal stability of the
vertical alignment of LC was excellent. The temperature at 5% weight loss of the PI (T}) is
as high as 400 C in nitrogen. The temperature at 10% weight loss of the PI (T},) is as high
as 480 C in nitrogen. The PI film exhibited high transparency (95%) at wavelengths above
400 nm.
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2.2.1 WHKRAMMIRLEH HS-a 894K

# 5.45 g (20 mmol) flME % 5. 79 g (30
mmol) Yy 1-JRAC3E4E . 2. 80 (50 mmol) KA A ik
B A 250 mIL (i BT [R]JESRE O H s T ) 3L
A 100 mL B DMF, ¥ 50 C i $E M 2 h, %
RA WA KR ZZ WA A A EUTENT
IR A BEE IR UE K B DR s EAE T 30 C
FHEFL 55 H8a, 2% 76%,'H NMR (CDCl,),
ppm:7.20~7.18 (d, 1H,Ar—H);6.71~6. 63
(d, 2H, Ar—H); 3. 92 ~ 3. 90 (m, 2H,
—CH,—0—);3.76~3.70 (m, 'H, —CH—
O—); 2.91~2.79 (m, 3H, CH, CH,); 2. 33~
2.29(s, '"H, OH); 2.29~2.10(m, 6H, CH,);
1.96~1.69 (m, 7H, CH, CH,); 1.57~1.19
(m, 10H, CH,); 0.89~0.86 (m, 3H, CH;);
0.78 (s, 3H, CH,).
2.2.2 F§A AL H8-b 894

$t 3. 46 g (9 mmol)H8-a,1. 82 g (18 mmol)
) TEA,30 mL f THF, i A 100 mL 2 7 [5] i
B B P R RV . FRAE 5. 19 g (22,5
mmol) i DNBC, ¥ HiE T 15 mL 4 THF #,7¢
i SToR N LS ST 1 N 2 0 3 R 1
Ja AR EVKIE  AEE IR T ROV 14 h, O 25 R
B WA F 500 mL Y 2R K b B PE A DLE
Br g K 5270 1 NaOH 3 W 2810 7K I
Tk L BEVE B UEDE IR DEFE FLs iR 30 CF
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HET 15 3 B 0 [ 4R H8-b, /=% 722 ,'H NMR
(CDCly) s ppm: 9.23~9.12 (m, 3H, NO,—
Ar—H); 7.18 (s, "H,Ar—H) ;6. 72~6. 63(d,
2H, Ar—H); 5.06~5.00 (m, '"H, —O=C—
O—CH-—); 3.99~3.86 (m, 2H, —CH,—
O—); 2.94~2.81(m, 3H, CH, CH,);2. 48~
2.26 (m, 6H, CH,); 1. 98~1.69 (m, 7H,
CH, CH,);1.57~1.25 (m, 10H, CH,);0. 98
(s, 3H., CH;); 0.90~0.86(m, 3H, CH;).
2.2.3 RAAA Y H8-c 894 &

# 3.76 g (6.5 mmol) [y H8-b.0.19 g
Pd/C JmA %] 50 mL ) REF . R 5 A 20
mL B TCK B IFAE UKW BB 5500 S Il el
A 2. 63 g (52 mmol) AYZKA M I i 58
g FHREER N 1 h, R J5 ¥ 5B A ik
Farp [ RN 6 ho o SN 45 S Sl g L BR 25 Pd/
C e 2515 3k B o BR8] R T ke A 2 7
Sy AR BN L B A A B A AR 30 C TR A
FL B 4 H8-c, =& 60%.,'H NMR (CDCly),
ppm: 7. 20~7.18(d, 1H, Ar—H);6. 79 (s,
2H, NH,—Ar—H); 6.71~6.69 (d, 1H, Ar—
H); 6. 63(s, 'H, Ar—H); 6. 19 (s, 1H,

—Ar—H); 4. 99~4. 8 (m, 1H, —O=
~—O—CH—); 3.93~3.90 (m, 2H, —CH,—
O—); 3.69 (s, 4H, NH,);2. 88~ 2. 80 (m,
3H, CH, CH,); 2.36~2.20 (m, 6H, CH,);
1.98~1.62 (m, 7H., CH, CH,); 1.53~1. 22
(m, 10H, CH,); 0.96 (s, 3H, CH;); 0. 90~
0.87 (m, 3H, CH,).
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Fig. 2 Polymerization of PI
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Fig. 4 Polarized optical microscopic images of vertical
LC. The conoscopic images are shown in the cor-
ner of the picture. (a) non-rubbed, (b) rubbed,
(¢) unbaked, (d) baked.
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