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1.3.1 NZEN-CRLE)FER VKK
BT H 16.5 g(0.1 mol) N-ZEN-BZHEXK
SR 9.3 mL(0.1 mo ) =& EB P .0
TFEE,HMBEEPERASFEP TR 110CK
BZ 1 h. 5 R A 50 mL . ) LB P 0
A 50 mL pH 2% 12 B KERENE . 485,
HAHAS nLEER IR, AHERRE.THRE,
REREESIBAMRER. FEH83%.bp
37(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 ( DMSO-d;, 8):1.16 (t,
—CH, ,3H), 3.40 (m, N—CH,CH,, 2H), 3.60 (m,
N—CH,CH,—Cl1,4H),6.68(m, Ar-H, 3H, ortho and
para to N),7.22 (1, Ar—H,2H, meso to N), L& 4
¥r:CoH,NCI(183.68) . BB {E (% ):C 65.40, H
7.87,N7.63,Cl1 19.30; LM{H: C64.10,H7.70,N
7.81,Cl 18.74.
1.3.2 3EES-BREXEPE _[2-(N-ZF-N-
FH)-Z BB (AEE) AEE 1 N-Z.%-N-(2-&
ZEE)HEREAN 3, 5- 7 M L B A A AR RO B T R
1% 1.835 (10 mmol) N- Z. - N-(2- 8 2. 2) E R A1
0.724 g (4 mmol ) 3,5-“ R B XM M F 50 mL
DMSO # it DMSO ¥ 1 4 g RAKERERHR .1 ¢
BB A B) 250 mL B9 B2 VR AP, 70 BB 5D 3R A9
&M TF 11I0CKEL 7 h. R BRI R E TV 5
FAXEFKTIE. S5, U R XEAKEEER. PP
TOCHZME P TR 24 h, BEARECREEK. TR
1 80% . mp N 110 ~ 112°C, IR (KBr, em™' ): 3425
3344(s,N—H) ,2946 (s, C—H}), 1697 (s, COOR) , 1600
1506 (s, Benz. Ring) , 1376 (s, N—C) .' H-NMR ( DMSO-
ds»8):1.11 (t,—CH,, 6H), 3.40 (m, N-—CH,CH,,
4H), 3.65 (t, —NCH,CH,C00—, 4H), 4.39 (t,
~~NCH, CH, C00— ,4H) ,5.74(s, Ar—NH, ,2H) , 6.58
(t,Ar—Ll,lH,para to N),6.74(d,A1—£I,2H,oztho to
N),7.15(t, Ar—H, 2H, meso to N}, 7.40(s, Ar—H,
2H, ortho to NH, and ortho to CO0O—) ,7.68(S,Ar—tl,
1H, para te NH, and ortho to COO—) .
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6.92,7.11,7.72, 8.33. ®” C-NMR {DMSO0-d;, 8):
165.0, 153.2, 151.3, 148.0, 143.1, 131.6, 129.6,
126.7, 126.1, 116.2, 112.4, 112.1, 63.6, 48.6,
44.9,12.5.
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SEHE#E 5 min. ¥ PAEE (1 DMF /5 (0.486 ¢
PAEE % T 30 mL DMF) & Ty /KB H . KK &8
B EA LB MB B R PHEAKBHEET
PR 10 h. FRAKEKIIE, 238 #T
/5 Fl DMF ¥ % , ZIRULIE . = 288, BT 70C
HEMBEATR 2 L BIBOATG. Y
809% .'H-NMR ( DMSO-d,, 8):1.08, 3.47, 3.77,
4.42,6.83,7.77,8.24. " C-NMR (DMSO-d,, 8):
165.0, 155.3, 153.2, 151.5, 143.3, 133.8, 131.4,
129.6, 126.7, 126.2, 122.8, 116.2, 112.5, 63.6,
48.7,44.6,12.5.
1.4 B8 &4 IR0 3 R 4R S i) ol £

HHE XL EREYE DB DMF I # &
0.1 g/mLENER ,FIHER T EHSREYHER.
ERRYEEFEEYEANEEAR 1.0 pm.
ETOCHESHETRSLE  REYEEET
THREBPRER AN, RRARSEKERERNREEY
DMF B H & EERE M SRE, BT AR M

| B

FIF BB R BRI b K 488 nm AU ER
Wik Ar" MOSR . ERA T RE, &SI
ek O WA SRR EB A FERER L
MR &R A E17, 18] E . AR PR
A XHEE2HEN 48 m, BEFEE N
150 mW/em B9 P {RIE Ar' 80Ok 23V R, EEF



972 &

4 ¥ ¥ #

2006 4

U PRFER G —BLEERHIRGDER
b Am-HoEd—-ERETFRHIAREYELE, X
BB TRRE  REYEEIOERAS &
1 7 18 IE WE B 2R T R AR b . R ER AR R Ay

2 GZR5iTR

2.1 EXUBERSWHSR
AR A A B R A 1 FR.

B SELRT S B MERT . FIAB, RIB K AEEAE R A BT ERAMR S
. /CHQ,CHzOH POC, ©—N /CHZCHZCI
“cH,cH, — 1o0°C \CH,CH,

CH3CH2

OOCHZCHZ—N

OOH
N@f -
K,C05, K COOCHZCHZ—N
DMSO, 110°C

CH3CH2
CH,CH,

COOCH,CH;—N

NaNO,

HAC, H,80,, 0°C

DMF NN
0°C
(1 H2N—©—CN

NaNO,, HAC, H,50,
0°C [ =
@)DMF, 0C |

N2+Q
OOCHZCHZ—N—©

CH,CH;,

CHIGH,
COOCH,CH,— N@
n

OOCH,CH,—N

CH,CH,

COOCH,CH,—

”
ZCOOCHchz—N—Q—N=N—©—CN

CH,CH,

Scheme 1  Synthetic route of the hyperbranched polymer
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Fig. 1 'H-NMR spectra of AEE,PAEE and PAEE-CN
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Fig. 2 UV-Vis spectra of PAEE and PAEE-CN (a) in
DMF solution, (L) as pin—cualed film
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Fig. 3 DSC curves of PAEE and PAEE-CN
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Fig. 4 UV-Vis spectra of PAEE-CN 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 irradiated with

linearly polarized Ar* laser beam for 20 min.
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Fig. 5  Diffraction efficiency of the surface gratings

’ inseribed on the films of (a) PAEE and PAEE-CN, (b)
PAEE-CN
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Fig. 6 AFM image of the surface-relief-gratings
formed on the PAEE-CN film (10.0 pm x 10.0 pm)
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PHOTO-INDUCED DICHROISM AND SURFACE-RELIEF-GRATINGS
OF HYPERBRANCHED AZO POLYMERS SYNTHESIZED
BY AZO-COUPLING REACTION

CHE Pengchao, HE Yaning, WANG Xiaogong
( Department of Chemical Engineering , Laboratory for Advanced Materials, Tiinghua University, Beijing  100084)

Abstract A novel hyperbranched azo precursor polymer containing electron donor-acceptor type azobenzene
chromophores was synthesized by step-growth polymerization of an AB, monomer, di [ 2-( N-ethylanilino } ethyl ] -5-
aminoisophthalate, through azo coupling reaction. The hyperbranched precursor polymer was then reacted with the
diazonium salts of 4-amino benzonitril to introduce another kind of donor-acceptor azo chromophores in the peripheral
groups . The structure and properties of the azo polymers were characterized by the spectroscopic methods and thermal
analysis . The photo-induced dichroism of the hyperbranched polymer was studied and the orientation order parameter
of the polymer was estimated to be 0.063. Thin films of the hyperbranched azo polymers were used to fabricate
surface-relief-gratings (SRGs) by exposing the thin films to an interference pattern of Ar’ laser beam at modest
intensities (150 mW/em® ). The azobenzene chromophore introduced by post-azo-coupling reaction in the para-
positions of the terminal azobenzene units shows a significant effect on the SRG inscription rate. The hyperbranched
azo polymers can potentially be used for applications such as reversible optical data storage, photoswitching , sensors,
and other photo-driven devices. .

Key words Hyperbranched polymers, Azo-coupling reaction, Photo-induced dichroism, Surface-relief-gratings,

Ingcription rate



