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1.1 A

N-Z BN Z & X B ( N-ethyl-N-hydr-
oxyethyl-aniline) , Acros Organics,96% s RE B
FREFEFR KRR B TR IR
BROUKEEER R _HETR. N, V- EFBRE
(DMF) .o 7K P4 4 5k i 0 2 B 45 289 2% 4 By e i),
EEATT £7=.
1.2 (U8

'H-NMR % F JOEL JNM-ECA600 %I #; i 3t 3
% ;34147 F ] TA Instrument DSC 2910 Bl =1
RMA(HRER X 10 K/min) ;4 TR W E A
Viscotek TDA 302 8228 B Gk L (RELME R IT
HEH, THF A F) ) s 20 70 Y6 i 43 #7 R A Nicolet
560-1R RUE o M- AR &1 Sh 6% A ; 2R Ah-TT AR

il YW %€ F FH Perkin-Elmer Lambda Bio-40 B %

Sh-0] B FE X% ; YoMl #= AE A Nanoscope [a EE -
FhRME.

1.3 MMrTERERABSYNSEH

1.3.1 N-ZHEN-(2-BZHE)IEH TE VKK i
BT 16.5 (0.1 mol) N-Z EN-BRZ HE
PSR NE] 9.3 mL(0.1 mol) ZEEREP .
TR BMRBEHAEASRP THRE 10CK

* 2005-07-07 We i ,2005-10-28 #5535 ; ER A AH L EE (B &S 50273018) WBIIH § 5 »+ AR A , E-mail : wig-dee @ mail . tsinghua . edu. cn



978

[

?

=4 #H 2006 4

Rl h 3R MEREA S0 mL R RS M
A 50 mL pH fH % 12 MK ZERENE HHEE,
AN S mL FERFER 3 K, SHEFHE. TR
B OERREFBRIBAMRZH LN 83%.
bp 7 (102 ~ 104°C)/399 Pa. IR(KBr, cm™'):2970
(s,C—H), 1600 1500(s, Benz. Ring), 1340 (s, C—
N),720(s,C—Cl) .'H-NMR(DMSO0-d;, 8):1.16(t,
—CH, ,3H), 3.40 (m, N—CH,CH, , 2H), 3.60 (m,
N--CH,CH,—Cl, 4H), 6.68 (m, Ar—H, 3H, ortho
and para to N),7.22 (t, Ar—H,2H, meso to N), JG
E5H7: CoH,, NC1(183.68), Cale. (% ): C 65.40,
H7.87, N7.63, Cl119.30;Found(%)}: C 64.10, H
7.70, N 7.81, Ci 18.74.

1.3.2 4 8B EHEM 2 (N-ZENFEE)-ZE
Bs (APE) APEH N-ZEN-Q-EZE)ERK
FAMEREEFRELMARR MM ¥ 1.835 ¢
(10 mmol) N- Z, Z&-N-(2-F Z 2 ) F e F1 1.096 g(8
mmol ) %t 4 F 25 B B VA A7 B 40 mL DMSO =7 i itk
DMSO A 4 g TKBRERA .1 g AL A E
100 mL BB O, FERSHRP T T 110 CHEH
EWMENM7h RERTERELVNEEHXEY
KiE. S EHAKRKRR. YE 0CHE
EHBA TR 24 b, BESAEE. RN 83%.
mp K 144°C . IR(KBr, cm™ ") : 3450 3352(s, N~—H),
2976{s,C—H),1693(s, COOR), 1593 1504(s, Benz.
Ring) ,1350(s, N—C).' H-NMR{DMSO0-d,,8):1.10
(t,—CH,, 3H), 3.40 ( m, N—CH,CH, , 2H), 3.61
(t,—COOCH,CH,N—, 2H), 4.29 (t,—COOCH,
CH,N—,2H),5.97(s, Ar—NH, ,2H) ,6.54(m, Ar—
H,3H, ortho and para to NR,),6.76(d, Ar—H, 2H,
ortho to NH, ), 7.15(d, Ar—H, 2H, meso to NR;),
7.63(d,Ar—H,2H,orth0 to —CO0).

1.3.3 E &Y PAPE W& % 1.136 g(4
mmol ) APE ] 20 mL vKEEBR AN 1.2 mL BB HNIR &
B IR . TEUOK S RIFAE T, s i im I AR
BREMKBER0.35 g THRHRET 2ol EH T
K, FIMTBEERE S min ML BRLBFEN
AF 40 mL OCH) DMF #, LR E THH R
B 12 h. YR AREAKTIRE, I BT EREK
NEkEER, KEZEIRE. “WaEadE. BT
TOCHEZHMEA TR 48 b, BIEOLAHN . TF
A T4% .

1.4 BEemMRuEEMENT
#0.1 g BAWHET 1 ul DMF P, HHER
FA0.45 om BB IE . EH R RE KSR E R

 ARNERE,RET I REINERERE R

T e AT A R SRR R, MR RS R
BEEH1.0um . 7E70 CFTES TH 48 h, BH XK
EXENREWE . 47— h v 5 5T A MR
HRARGREN & FREHRAE0.025 g REY
BT 1 mL DMF, BEEE K #425 100 nm.

BAYM A At d B R 488 nm H
R Ar BB HE . BEATE] Y 20 min, AR
ERAYRERREOCERTHS FREEIMH
0.3 A YR E £ B R IR ST O
S,

FEERCHOH ESHEXER[12,13] . %%
FRAR RN 488 nm, BEEFE X 150 mW/em'
AT P RIREE FHAEBRSREYHNRDT.
FBE I 633 nm K He-Ne 8% 35 B K W AR
M —RATHRE. BEANEEGRAECHOESR
HEFHE#RERN . ‘

2 HRHR

BEERSY PAPE &R
BERESY) PAPE W8 BB R MK R 1 FF
RCN-ZEN-Q-BZE)ERANEEXPTRE
BFEERALME D 4-BEEFR 2-(N-2 8
N-HH)-ZEEE(APE) % APE W& RERE,
ZEAEBERABERN, EMEERRAESY
PAPE.

Bk APE K& PAPE B RE SIS WHE 1.

*F APE, & =1.10 4L = HE g2 CH,CH, #
E=SMBER IR, 0 =340 L X HIE
EN—CHCH FFE_SHEHRFBEIRE. 6=
3.6l A ZE M N—CHCH, A TR E_8H
HHEH &, 5 =429 by =FH ¥R COO—
CH, CH, A& 3F B 3 — 28 i L 4 0 A e . i3 PR S e

2.1

RHAERBRAE AR 0 =5.97 AR

EXEREEFEAMNRBIE. 5 =6.54 4b A1 1K
¥ NR,—Ar E3F E EEI MM =KW
BHEIEB . 5 =6.76 4 H) —FE g2 NH,—Ar
R FERSM SN BERELRRWE. 5=7.15
b B TR e B NR,—Ar 8 L @B 6 — S HE
BESL IR R R . 6 = 7.63 b A MR e JE NH, — Ar
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Scheme 1  Synthetic route of the azo polymer
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Fig- 1 'H-NMR spectra of {a} APE,{b} PAPE

B L B 4T A — S B AL R R0

PAPE MBI BEFS A TN TT . 75 35 40 TR 0 0 i) 35 A

fIAPEAHF .5 =691 MR W EEEREBESE

EREEBREAFREZPUNIANLIRBUE. 5 =
TR AHRUBEEERBSEERAEEBARE
B PALE B I P U O . & = 8.12 b B4 IR i 1
REABEFERELEEEREES L SRR
W, 5 =6.91,7.88 F01 8.12 &b A9 3 AT
BRAT EEBERNMKHT.

Bt GPC 4+ #7, W L8 2| PAPE W¥ ¥4+ F
W 5600, £ 40 8UE N 2.2. PAPE # DSC #1 TGA
R4y SN 2. B 3 FfR . WE HA] LI B PAPE
FE AT REN 132°C, 4@ EE N 302C.
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Fig. 2 DSC curve of PAPE
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Fig. 3 TGA curve of PAPE

& 4 24 PAPE JE % 2 F1 DMF %5 W B9 35 4b-77
WK . PAPE FEiEM A DMF B P& K
WU I 4 9 0 445 nm A1 446 nm, 23X 3 I 3 LR
BEHNEBREAGH rn” BRI B FRT . 4L
W B TR A YRR T AR A
B8 .

2.2 A &R EE R

B 5 BB E-5Y PAPE BOGR G LT A
T H T WO IR 7 10 59 5 5h- B OB YE . M SRS
S RERIERALUEN REWEFEATHEM
XE et B TRAFREARAGEFEETH
KRN T B E, RS HEERE THLR
¥ T 7 I TR T AT T RO R B TE i R
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Fig. 4 UV-Vis spectra of PAPE in DMF sclution and as

spin-coated film
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Fig. 5 UV-Vis spectra of PAPE film

The upper curve, perpendicular to the polarization
direction of laser beam, the lower curve, parallel to the
polarization direction of laser beam; The film was
irradisted with linearly polarized Ar* laser beam for 20

min,

PSRBT E S TEAESY PAPE
WM. B 6 MRTET Y Ar® BOE (488 nm, 150
mW/em' )RR 1000 s ERAEVWERENETFNE
WEREERX 8 nm. ¥ # 633 nm K He-Ne
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Fig. 6 AFM image of the surface-relief-gratings formed
on the PAPE film (10.0 um x 10.0 pm)
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Fig. 7 Diffraction efficiency of the SRGs inscribed on
the film of PAPE
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SYNTHESIS OF A MAIN-CHAIN PHOTO-RESPONSIVE AZO POLYMER THROUGH
AZO-COUPLING REACTION

CHE Pengchao, HE Yaning, WANG Xiaogong
{ Department of Chemical Engineering, Laboratory for Advanced Materials, Tringhun University , Beifing 100084)

Abstract A novel polymer PAPE, containing electron donator-acceptor azobenzene chromophores in the main

chain, has been synthesized by azo-coupling reaction. The azo polymer was characterized by "H-NMR, UV-Vis

spectrometry and thermal analysis.The A, of the polymer film and DMF solution was determined to be 445 nm and

446 nm, respectively. The number average molecular weight determined by GPC was M, = 5600 with a

polydispersion index 2.2. The glass transition temperature ( T;) of the polymer was 132°C observed from DSC

thermogram . The results showed the azo polymer can be successfully synthesized through aze-coupling reaction. The

synthetic scheme demonstrated in this work is a feasible way to prepare main-chain azo polymers under an extremely

mild condition . Dichroism was optically induced in the PAPE films under the irradiation of Ar* laser beam at 488

nm, and the orientational order parameter obtained was 0.03. Surface-relief-gratings were observed on PAPE films

after irradiated by an interference pattern of Ar” laser beam for 1000 s. The surface modulation depth and the grating

spacing were measured by AMF to be 89 nm and 900 nm.
Key words Azo-coupling reaction, Azo polymer, Dichroism, Surface-relief-gratings



