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1.3 XS FHESPHAR

1.3.1 N-ZENQALE)ER #5g(0.030
mo) N-Z BN RO BEEREE TIK THF F ,EZE
BMBERMBFEMZET, @ H DM poc, &
THF % ¥ ( POCL, 2 mi, 0.021 mol; X /K THF
OmL) WMFTEEE SEBRHERM 4h. FHR
N, ERR 2 THF. B £ THF M RB BEE K
BB, 0 NaOH /KW I ZE pH> 9, T AR B
AEAME. MEREPMA CHC,, BRI ERE
HESE WAV, MEREHER CH,C, 5,8
BRESHE WS 102 ~ 104C/399 Pa B84 . =&
KHLEEFBRAE. IR(KBr),v(em™'): 2970(C—
H}, 1600, 1500 ( Benz Ring), 720 (C—Cl); 'H-
NMR(€DCL ), 8:1.16(t, 3H, —CH, )}, 3.40(m,
2H, —CH,CH,), 3.60(s, 4H, —NCH,CH,Cl),
6.68(m, 3H, Ar-H, ortho and pama 10 N), 7.22(1,
2H, Ar-H, meso to N).

1.3.2 3,5-Z[2-(N-ZHEHERE)ZARIETR
(BABA) Hf 4.041 g(0.022 mol) N-Z. B-N-(2-&
ZI)FEREF 1.401 g{0.01 mol)3,5- " HEKXPM
7 T 30 mLDMSO 1, i A 10 gK, CO, 1 0.5 gKI.7E
BWHM N, SHEPT,110°CR B 48 h. /X 45 At
Hs BN ) AL 400 mL K, I 7K DA 100 mL
CH,CL MHERBEI R . WAENERERSE #
KERMBEBREHAKREN A MBEFIIE.6OCH
ETHRFBE, BREEEE. IR(KBr), 5
(em™'): 3400(0—H), 1600, 1500 ( Benz Ring ) ;
'"H-NMR(CDCL ), &: 1.16 (1, 6H, —CH, ), 3.42
(m, 4H, —CH,CH, ), 3.70 (t, 4H,
—OCH,C H,N—), 4.00(t, 4H, —OCH,CH,N—),
4.58(s,2H, HO—CH,—), 6.34(s,1H, Ar-H, para
to —CH,0H), 6.48 (s, 2H, Ar-H, orho to
—CH,0H), 6.68{m, 6H, Ar-H, ortho and para to
N}, 7.22(t, 4H, Ar-H, meso to N) .
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FRHHEM,ABN 51 RA . =R aMmEN
E.ERENAREWEYESE N 588, EHH
HRERBH 13.% 03 s BHAHBE, 0.5 ml
(0.0040 mol) = Z B 1 —F B 9 BABA 35 T 40 mL
J/K DMF 7 (BABA i B R AT H =W M B H fE
ERBE). 0C BRAV ABEEHTREN
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10 min. #E 300 mL pH {H % 3.5 ~ 4.0 MK R I 3E,
BTy S CBEV A KERSEERE S
. T#R/5H CH,CL # 77 - B & B, 3 UG B9 1
E=YE TOCTHST TH 24 h IR(KBr), &
{em™): 1700 ~ 1750 (board, C=0), 1600, 1500
(Benz Ring); lH—NMR(DMSO-d.Tﬁ),3: 1.04, 1.20
~2.40, 3.62, 4.01, 4.90, 6.30, 6.47, 6.70,
7.14; T, =1127C.
1.3.4 B[3,5-"[2(N-ZHEA-(4-HEEXRM
ARG CEE I EPRAABA-IL- N
( PBANT-AC) 0,202 g( & 0.481 mmol Rk 5
H) PBA-ACTE T 25 mL DMF 1, 85 F 0C KK E
o K 0.060 g(0.866 mmol )Y NaNO, 5T 0.18 mL
KA, EHZE 0~ 5C . [[AEH 0.100 g(0.722 mmol)
XHEREMBE T 0173 mL IKZ B F1 1.44 ml
WHLBE IR A M 15 B R 6 R . @B H G Rt
B R W P R 0 NaNO, 3B, 444 0°C, #H 47
ERAERN HAREABENERLTE BE
BERBEWERMA LR DMF B8 H,0C FTHEH
BLRE 10 h . BB 48] A 500 mL K 8 B RS &1
UL, S, Ut T . A 10 mL THF % &,
200 mLA MM BETLOE , D138, U 70CAHS T 241
8 7 & . '"H-NMR (DMSO-d,), 5: 1.08, 1.20 ~
2.40, 4.10, 4.90, 6.30~6.47, 6.80, 7.78,8.24;
7T,=139C
1.4 BEMBAXBENEE
HHZRFANEHRE FBSRER - HBRE—
H1 2 & 4L 8 [ Poly ( diallydimethylammoniumchloride )
(PDAC) J7KTE W, WEFE N 0.1 mmoV/L(E X BTk
B) BB FE®E PBANT-AC MRS 8w
T -4 10 mg PBANT-AC B F/A B MG ukmh, &
EHEBERGHER T HMZ 50 mL 1Y 5wk
MRGHER ST RABRMMEAK S AEE > 18
MO« em A SR K .98 % ¥ ¥k R BR .30% B9 H,0, .
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Scheme 1 Synthetic route for the branched side-chain azo polyelectrolyte

EABBEAN SRS FREUKHFES R
XE[10] HARNARIEREHEBEENESY,
AEEEMESTE BIER-—HWSHER
HBREAPBRESSATROPRE Y, ERER
BRPE METHRAYHRR S E R 588,
SHERA I KB HAFEERE. & LA
X RHNIBB AN BABA RN  BESEREAR

5 5 P90 90 S P SR I 2 Ak Rk R B Y 4y
REXAHERE(DF) £ T BABA 58K

HEMENEE D, EFHEREMNRZRE™  m
RSB EAIEYE AR BRSO e
F%¥ EAVMRP . RAXEITOFEITE~Y
PBA-ACHEREE ,.BEWPRELEMNE A EA
HEEMNXARNT:

72.06 N

DF = 58701 — 416 56N ()

Hbh NAECENGSSE. 0P EEE PBA-
ACHEEEE N 17%.
ERERABERNE ™ HELAEESY




58 ERBF - HRCAMBEREARERAN SR SHENRR 623

PRAAAC P ERBEN S ETERTEAL MR
BE i PBAAC MM AR ERELALMER
B RSB 2™ . PBA-AC §1 PBANT-AC 1Yy
[ERIERIE AT R T ARE 1.8 1(a)
8 =7.14 A TR RE R SR TR R At
IR W 2ot B A A R 4 SR R
NEBR =778 ML, MAEFRENIIBCER
HH B REHE(E 1b) . £ 5 =8.24 LHH—4
B U O, X B T AR A A SR T B 3t
R ABELES T LR E B SRS
AL B IRIE 100% .DSC BT &5 R T W . PBA-AC 1Y
REAHTRE T, 120,53 ABEEEAH
Ja T, 7t & ,PBANT-AC 1) 7, & 139C .

B S Y R
5 2 4 3
Loon " 8=8 Hemd I—(?
e We ey
B MQCHLOHN
i Og 4

h

de

g1b.c

sy v CHCH,
HoH- CH35FCH: —CHY; l . ,
Soom iy mend —-n=x—{pNo,
: r
bcng chek

Y
+ Socnend “Onmvvo
2h h i

_h

g2
be @ de

Fig. | 'H-NMR spectra of PBA-AC (a) and PBANT-AC (b) in
d-DMS0
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Fig. 2 UV-Vis spectra of PBANT-AC in THF/H;0 mixed

solvents changing with the ratio of Vyyp/ VH2 o
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Fig. 3
PBANT-AC/PDAC multilayers with the number of bilayers
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Fig. 4 UV-Vis spectra of a self-assemble multiplayer { 13
bilayers)

a) Before irradiation; b) After irradiation, perpendicular to
(c) After
irradiation, parallel to the polarization direction of laser
beam.

the polarization direction of laser beam;
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SR IMT AL e KR BRI R
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BEHM L EOERHNSRERNEECAREN R R
M AERAEFELEAHMN H-REKRER
BE.
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SYNTHESIS, LAYER-BY-LAYER SELF-ASSEMBLY AND OPTICALLY
INDUCED BIREFRINGENCE OF A NOVEL BRANCHED
SIDE-CHAIN AZO POLYELECTROLYTE

WANG Haopeng, He Yaning, TUO Xinlin, WANG Xiaogong
{ Department of Chemical Engineering and School of Materials Science and Engineering, Tsinghua University, Beging 100084)

Abstract A novel polyelectrolyle { PBANT-AC) functionalized with branched electron donating-aceepting
azobenzene chromophores has been synthesized through post-polymerization azo coupling reaction and characterized
by '"H-NMR, FTIR and UV-Vis spectrometry . The degree of functionalization { DF) of PBANT-AC was 17%
measured by elemental analysis. The degree of polymerization and its distribution were determined by GPC to be X,
= 388 with a polydispersion index 1.3. A glass transition temperature of 139 °C was observed from DSC thermogram.
H- Aggregation of azo chromophores of PBANT-AC in H, O-THF mixed solvent was detected from UV-Vis spectra and
controlled by the ratio of Viyy/ Vi o - The H-aggregates in water-tetrahydrofuran mixture were successfully fabricated

into self-assembled multilayers with poly ( diallydimethylammonium cloride}) by an electrostatic layer-by-layer
process. Birefringence and dichroism were optically induced in the self-assembled films under the irradiation of a
polarized Ar” laser beam at 488 nm. The resulting dichroism was easily detected from UV-Vis spectra and exhibited
longterm stability. The orientational order parameter obtained was 0.05 for the film. Upon irradiation, the H-
aggregates of azo chromophores were changed to ‘isolated’ form after the cis-frans isomerization .

Key words Azo polyelectrolyte, Branched side-chain, Self-assembled multilayers, H-Aggregation, Birefringence

and dichroism



