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P JEEr T BRI R A A X SRR AT O
Fefit DEIF A e A AR F. RN, A HER i 125
FY R AR (8 AT AT i 1 — B AR R ML 22 3K
IO, 6 L TR il i , ST S A A U R A P L )
B~ ATARR IR R B, (8 EUR &
e RUAITES 7L &) WA Wi s € TR LN
JEH (SRG) . X — B I A T2 A8 i iR e S 1 H
TREYEA R FEIT R, 50 AR AL
GRSz 7 Ay S IS A 8 0 O 2R i 2R A €0 AT ) 45 A
SRG WL AT & 2SR, (H A Y B AR Y
IBANRESE i R IX — B R FIRT IV 1) 45 44 1 E
%\[6—42] .

KU AR o R AR A LA 4 b A 5 P i)
FAEARY 701 2 H AR Lk, X 20U U 6 A 2R
BYIRBETEED A USRS WREEER
T RES R R T A A A7F 5 41 1 D) B /. i P 2 —
J2 , XU A Ul G AR PRI, B A s
55 AT B8 U1 A 0 AT o T A R £ A
WML AR, 3 i e 22 AR SCBE R T B

A NS i AU ] R R G IS
TR A R 1B T BA B i G R
ARG IAUR R R AW, X A5 1T T R—AE, I
XPHOEEER mE RO ERE AT T 5.
1 NERREWHER

BB A A I AR IR R B B A A
S ] S S N = ol 1| = o) e S = 7 A
T AT B A AR S LA B A R iR B i
ARG W) BP-AN. SR )5, 38 2o J 5 AU & SO i
% HFR% 4% BP-2A-35-CN , BP-2A-35-NT L) &%
BP-2A-35-2NT.
L1 SRR AER T E L X 3 Fha Bl
RS THRiE i A M AT A A . AZ-35-CN 1
B HUEK 0. 59 g(5 mmol) X 2 £ o8 HH 4 15 mL
VKBS AT 1 mL R RRIE A, & T VKK R 4.
$40.4 g(5.8 mmol ) WWASER AN 2 mL X 251K %
fife  AEBRE SR N BRI RS R S
min , 753§ Z LW B 212 A 0. 605 g(5
mmol )3 ,5- " HHIR R 1) 5 mL R,
FRENK ISR AT IR R pH (H 2 4 ~5, 0 3 h, 3
UEIT K VR, TR S AR B R O AR oK,
90% . 'H-NMR (CDCL,, §): 7.83 (2H, d), 7.74
(2H, d), 6.43 (2H, s), 4.01(2H, br), 2.56
(6H, s). AZ-35-NT f & Wi Jr k5 AZ-35-CN #H
oL, AR BF LR K, 772K 91% . 'H-NMR (CDCl,,
8):8.31 (2H, d), 7.87 (2H, d), 6.43 (2H,
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s),4.06 (2H, br), 2.56 (6H, s). AZ-35-2NT [
G IR 0. 4 g(5. 8 mmol) WAKMREN 5 5 mL VEEL
FRIR A BEFE I A TR 2 65°C, {11 5 min, [%
ZSCLUF. AEVKKIBE T 8 0.9 g (5 mmol)
2, 4- TR BRI A B 2 58 A, 10

A

mL & 5B Tk B, 15 2 AR IR TR 1A RO
RS AZ-35-NT AHML, TS 2B am AR, 5~
% 91% . 'H-NMR (CDCl,, §): 8.64 (1H,d),
8.42 (1H, m), 7.81 (1H, d), 6.41 (2H, s),
4.33 (2H, br) , 2.54 (6H, s).

NH,
l)NaN02, H2S 04, N B
HOAc 0°C 7/
H,N N
2)HOOCH, NaOAc A
H,0 0°C
| B
AZ-35-CN H CN
AZ-35-NT H NO,
AZ-35-2NT NO,  NO,
NH,

110 C

ﬂ
+ f\

V4
H,N N
A
1)N3N02 H2SO4
HOAc 0°C
OH OH
2) DMF 0°C
Ny
RS S
BP-2A-35-CN H CN
BP-2A-35-NT H NO,
BP-2A-35-2NT NO, NO,
N
N
A
B
Fig. 1 Synthetic route of the azo polymers
1.2 AiiARAY BP-AN (AR FXUH A 35 5 @R K, 77 % 90% . '"H-NMR ( DMSO-d,,

417 ¢(0.05 mol) 57K% 4. 65 ¢ (0.05 mol) I
ARSI T E 110°C )% 6 h' o=
Vg T THE vh ] OB/ g (V2 V, =1:1)
UUUE, 7k B)2IE W, AT 60°C 25 118 24 h,

8):7.07 (6H), 6.82 (4H), 6.72 (2H), 6.54
(1H), 4.03 (2H), 3.87 (4H), 3.34 ~3.75
(4H), 1.55 (6H). B4 N 18.

1.3 HEARAYHAEHR  WAEAEY BP2A-
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35-CN B4 B2 ¥4 0. 675 g(2. 5 mmol ) AZ-35-CN
12 mL JKB&ER .5 mL NFR AN 0. 5 mL #GRIRIE &,
BT UOKE . 8 0.21 g(3 mmol ) VAR R4 H] 2
mL B ORI e R N 2 A R
W, T KA A F T P20 20 min. 4 5 A3
TBIREMETEA 0. 946 g(2 mmol ) BP-AN ] 125 mL
DMF % rh , PR FF KoK i A $ S 29 12 h, g
R KUTTE , 2 e A5 2R &, K e 2
PR KRR A T O SR IR A IR R AN
FATMEE AT OUVE , U8 TT TR B WS R0,
2% 71%. IR (KBr, em™'); 3442 (O—H),
2227 (C=N),1597,1508 (Benz. ring). "H-NMR
(DMSO-d,, 8): 8.02 (2H), 7.95 (2H), 7.71
(2H), 7.56 (4H), 6.80 (6H), 5.40 ~ 5.30
(2H), 2.43 (6H), 1.54 (6H). FHE{LIE 84% .
A A Y BP2A-35-NT B4 - 5 HR R N
SRR, B LA B BT Y, 77 T5% . IR
(KBr, em™'): 3390 (O—H), 2958, 2870
(—CH,), 1597, 1508 ( Benz ring), 1340
(—NO,). '"H-NMR (DMSO-d,, 8): 8.37 (2H),
7.98 (2H), 7.70 (2H), 7.56 (2H), 7.06
(4H), 6.80 (6H), 5.50 ~5.30 (2H), 2.44
(6H), 1.54 (6H). FREILE 85% .
HAE 4 Y BP2A352NT B4 R 51k Kk
N SRR e ZAR B R 0 738 T5% . IR
(KBr, em™'): 3421 (O—H), 2964, 2872
(—CH,), 1597,1508 (Benz ring), 1541, 1344
(—NO,). "H-NMR (DMSO-d,, §): 8.93 (1H),
8.48 (1H), 7.85(1H), 7.68 (2H), 7.57(2H) ,
7.07 (4H), 6.83 (6H), 5.50 ~5.30 (2H),
2.47(6H), 1.55(6H). FHE{bE 83%.
2 EVNEBERECANAEMEBELEREYWHIRIE
&2 FE 3 3 iR R S A AR &
M EA ARG . 5 2 AL, B3 Aonh i R g
B I e S N6 AU I I i (8 = 6.54) B
B 5 T A R AT L ) R A s B A 3
X 7R IX (8 = 2.43) B T A4 -
F LI EL A &R 7. SRR B i 5 AU A
FNE AR A W BT SR A AL
REALE ] AR XOE 3R L lie 5 § = 1.55
Qb 3B 1 YRR AT p FR A3 THBRR LA 2.
BP-2A-35-CN, BP-2A-35-NT #l BP-2A-35-
2NT [ 2850 AT DL IS5 (fiFH DMF SR i), H
Perkin-Elmer Lambda Bio40 JGiEA M %E) 1K 4

JIT 7 - SR i W AT 0 Xof I 25 {1 R AR B AT 1) - ™ FL
FBR i, BP-2A-35-CN 1 $5¢ R W IR % 4 o 491
nm, BP-2A-35-NT % & W% U5 % & 4 503 nm, BP-
2A-352NT [ AW i K Fy 543 nm.

i DSC 43#7 (TA DSC 2920 75 2% 4 1 H 4
T, FHRE AR 10 K /min) 155G W0 B 5% 12
WREE , T A A Z R AR BAE 3 A AR
AV T, B8 & T RiiAR R &9 BP-AN. i TGA
3T (TGA 2050 4 43 Hr ¥, FHiE# % 10 K /
min) f3 8] T RE YRR, h TR
VAT PR A3 i 0 BTG T 2R B ) 2 485 ) ) A0 i Ui
B R AR G YN T, (KT AR R G Y. 5%
TEEE S T4 1 .

Table 1 T,s and T;s of the prepared polymer

Azo polymers T,(C) Ty(%C)
BP-AN 79 366
BP-2A-35-CN 136 272
BP-2A-35-NT 121 275
BP-2A-35-2NT 135 228
b a
C
ol W
4, OH a
€
f
eb
C
1 1 1 l 1 - 1 1 - 1 JL L
8 7 6 5 4 3 2 1 0
o

Fig. 2 "H-NMR spectrum of precursor polymer BP-AN

3 SEERmEEAR S

B 3 M ER A W o ) E 10 wi% B
DMF ¥, AL 4.5 om A DB A U8, 72K
W LR U, B2 70°C T4 24 h, 153 E
R RGN, R AR S R DGR
80 mW/em® WIS p fi i T #5346 (532 nm,
P RO ) fR B, BAAOGR Z IOk 16].

K 5 & ] AFM ( Nanoscope Illa, Digital
Instruments Co. ) WL 2< F| 1 B2 5 4 BP-2A-35-CN
W Y S, 4 600 s B G J5, BP-2A-35-CN,
BP-2A-35-NT Ji§ 5% 11 33 AT 2 jli e £ 56 s {2 BP-
2A-35-2NT PEAEAA R G RE S5 14T, B A T8 1l W
R TR AR, X —4 R UL R ] 2
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5 1 B A4S A BB AU E A IR E A IR 28 R B W & 5 R/ AE
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Fig. 3 'H-NMR spectra of azo polymers

a) BP2A-35-CN; b) BP-2A-35-NT; ¢) BP-2A-35-2NT
(b) 0

AT % 2 TS AR 225 ) ) T 1A 1O J S
4 Zig

Zr LTk, AT i R A W) AU S RO
FIT —RIH ARG BAREY
BP-2A-35-CN #1 BP-2A-35-NT 7£ 532 nm fji #& T
WROCH BR , THE RGaR T RO 5 1 i e

Fig. 5 AFM images of the surface relief gratings
a) 2-D view; b) 3-D view

WSRO & 3 A BUUEEH B 2R 5 %) BP2A-35-2NT
WU TGI8 mi e T R A
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SYNTHESIS AND CHARACTERIZATION OF EPOXY-BASED
BISAZO POLYMERS

YIN Jianjun, YE Gang, WANG Xiaolin, HE Yaning, WANG Xiaogong
( Department of Chemical Engineering, Laboratory of Advanced Materials, Tsinghua University, Bejjing 100084 )

Abstract Three kinds of epoxy-based amorphous polymers containing strong push-pull biszao chromophores
were obtained. For the synthesis, three aminoazobenzene derivatives with different structures were synthesized
through azo-coupling reactions between 3, 5-dimethylaniline and diazonium salts of 4-nitroaniline, 2, 4-
dinitroaniline and 4-aminobenzonitrile , respectively. The bisazo polymers BP-2A-35-CN,BP-2A-35-NT and BP-
2A-35-2NT were synthesized through post-polymerization azo-coupling reaction between a precursor polymer
(BP-AN) and diazonium salts of the aminoazobenzene derivatives. The azo polymers were characterized by the
spectroscopic methods and thermal analysis. Thin films of the bisazo polymers were used to fabricate surface-
relief-gratings (SRGs) by exposing the thin films to an interference pattern of diode-pumped solid state laser
beam (532 nm) at modest intensities (80 mW/cm’). SRGs can be observed on films of BP-2A-35-CN and
BP-2A-35-NT,but no surface structure can be observed on film of the azo polymer with nitro groups at the o-
positions of azo groups ( BP-2A-35-2NT ). The result indicates that the azobenzene chromophore shows a
significant effect on the SRG formation.

Keywords Bisazo chromophore, Epoxy resin, Azo polymer





