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Scheme 1  Synthetic route for dianhydride monomer.

1.2 REWMER

1.2.1 ZEHREMEG R 1,2-3 — 8 B -4- Bt
A(MMAOK BB E R AR WL BE M &
WA BRI MA 1,2, 4 FE =8B (19.2 ¢,
0.1 mol), BEH T ZE MM A W (25 mL), EH
REE12h, BARW ZRETRE L R H RS %, B
B A&k (16.84 ¢,80%) . mp = 68 ~ 70C ( Lit.
mp 66 ~ 68°C)" ;" H-NMR { DMSO-d,, 3.):8.75
(1H, s, Ar—H),8.65 (1H,d, A—H),8.25(1H,
d,Ar—H),

44" HEBEENAERS SN RYrA L
EEMEHHE WHEEM(10g, 0.072 mo)
FEEALH (50 g, 0.891 mol ) 7E 150 mL B H R h
KA, I0A 10 mL 7K, BB 150C, BREE LK
o MERBF 20C, RMA25h EEAKG
K IS R A 250 mL Be AR, FIERRE (S
mol/L)F I % pHEN 6, B BLHE S5 Hr=i
M50% R/ KBS MPK,80CHEHZ TH 24 h,
{0 4.38 g, P" 0 52% . mp = 216C' . H-NMR
(DMSO-d,, §):10.14 (2H,s,—OH),7.74 (4H,d,
Ar—H),6.94(4H,d,Ar—H).

4.4- (12X _BME4REE BEAE(Z
ArEOMEMEE 4.4 "B MAE(4.28 ¢,
20 mmol ) FIMEKE (3.16 g, 40 mmol) #9 16 mL PUE, ok
W ( THF) ¥ 5 H 18 DA TMAC(8.42 g, 40 mmol) )
60 mL THF % ¥, B L H 7K B 20 8] 0 ~ SC 3
ShRNFLEEERT 24 h, 53 TR A%
MZBEMELEEMK, BHAEBHEKG.3 g,
65% ). mp = 292°C ;' H-NMR ( DMSO-d,, &):8.43
(2H, d, Ar—H), 8.37(2H, d, Ar—H), 8.05
(4H, d, Ar—H), 7.89(2H,d, Ar—H),7.62(4H,
d,Ar—H),EA(Anal. Caled.,%)}: C, H, N,0,:C

64.07,H 2.49, N 4.98; Found: C 63.98, H 2.45, N
4.88
1.2.2 SHEHKEZLEN KB (DHM) Y
B TAREEFEVEES - BELFRA
a-B T 75 B Williamson BOhi fl & . 4% 2.44 g
(0.02mol)4- 2 HFERBEFEFT SmL —H R B
(DMSO}YH , RIS N A BB EP 2.76 2(0.02 mol) F0
HAHBAEE .15, ABE 10T, FHBHEM o
A5 6.11 g(0.02 mol), 30 min HFF5E.110C
fHEREAN 8 h, BHRRN BRAEESHHAKE
MEEFKP,STHE 30 min, 1B KB EIER
HENE #rikkdE, B RERE8EFAS
HoTHRETR 655 &K 93.9%.' HNMR
(DMSO-d,, 8):9.79(1H,s,—CHO), 7.76 (2H, d,
Ar—H), 6.92 (2H, d, A—H), 3.97 (2H, 1,—
OCH,),1.64 - 1.75 (2H, m,—CH,),1.17—1.40
(26H,m,—CH,),0.81(3H,t,—CH,) .
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(DHIM W &R EH L AM &M - + A AmER
AW 2.0 g(5.78 mmol) F1 5.4 g(57.98 mmol } 3£
BELA K 0.037 g(0.29 mmol) I ERE EL B Eh , T4 IR
FERSARPT . ZEARE 1I0C, BRRMN 2
h RIS BAEF R E 150C 4EE R B 1.5 h,
T REBESO-60 C,MEEEH ETEH
B MA 2mol/L IR ER R AYRER,
IELIBRE B Y BB 2 mol/L 9 H NaOH th
MEPHN7~8, XM= KEBIRE. BRI
SR ERR MR ORE KERL SEK,
COCHET TH 24h, B8 1.27 g, =R
42.74% . mp = 90°C (DSC # X iR ), H-NMR
(DMS0-d;,3):6.62 ~ 7.04(12 H,m, Ar—H),5.32
(1H,s,—CH—),3.95(2H,t,—OCH,),1.73 ~ 1.79
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(2H, m,—CH, ), 1.27 ~ 1.45 (26H, m,—CH, ),
0.92(3H,t,—CH,),IR (KBr, em '):3417(N—H,
str.), 3031 (Benz. C—H, str. ), 2848 (C—H, str. ),

1623( N—H, str. ), 1581 (Benz. C—C ), 1282(C—

N,str.),EA (Anal.Caled, %) : C;; H,N,0:C 81.71,
H9.72,N 5.44;Found: C 80.91,

H9.66,N 5.36.
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Scheme 2 Synthetic route for PE polymer
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90% . T, = 124C, GPC: M, = 9360, M, = 10764,
Polydispersity = 1.15,' H-NMR{CDCL, §):8.8(2H,
d, Ar—H), 8.08 ~7.87(8H, m, Ar—H), 7.48 ~
6.85(16H, m, Ar—H),5.62 (1H, s,—CH), 3.95
(24, m,—OCH, ), 1.81 (2H, m,—CH, ), 1.46 ~
1.26(26H,m,—CH,},0.9(3H,t,—CH, ) ,IR (KBr,

em™'):1780.1724( C=0 ,str),1375(C—N, str).
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G, 2 e BB E R MER . B TIERAR
BES EREELSERE BN, R ER
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2000 r/min/40 s B9 ¥ 3 18 0 BE S5 I HL IR B3
MITOBER L EHEREEES THRUKRE
RO TREMN ITO BEEERELIIET,
WA 8] 35 10 min. 3% R B S B O () 4 RO AR A
FAEMEEMTERRS S CBOT-RE MK
BB, T, 35.3C, LESRREHRTER An
=0.184) RERHE BHBIEEERTERES
THEE 0.5 h.
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Fig. 1 'H-NMR spectrum of PI
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a} Induced by UV light irradiation: b} Relaxed in the dark

Yarnation of the UV-vis spectra of PI in THF solulion
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Fig. 4 Roiating angle dependence of the transmittance for the

nematic LC cell of the PI polymer
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A NOVEL SOLUBLE AZO POLYIMIDE AND ITS APPLICATION
AS LIQUID CRYSTAL PHOTO-ALIGNMENT LAYER

JANG Minsok, YU Haifeng, HE Yanning, LIAN Yanqing, WANG Xiaogong
{ Deparimens of Chemical Enginscring , School of Materials Science and Engineering , Tsinghua Universicy, Bejing 100084)

Abstract A novel soluble photosensitive azo polyimide was synthesized from 4,4’ -di( 1 +2-anhydride4-carboxylate )
azobenzene and 4, 4'-diamino-4"-hexadecyloxy triphenylmethane through a polyimidization reaction. The structure
and properties of the obtained polyimide were characterized by using "™ DSC, FTIR and UV-Vis spectroscopy .
The polymer showed significant photochromic effect upon UV irradiation due to the cis-trans photoisomerization . It
was observed that the thin films of the polymer, after being irradiated with linearly polarized UV light and assembled
in LC cells as alignment layers, could induce uniaxial homogenous orientation of nematic LC molecules.

Key words Azo polyimide, Soluble, Liquid crystal display, Alignment layer, Photo-induced



