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Scheme 1 The molecule structure formula of the LiQ-containing copolymer

1
1.1
BA MMA
2- HEA
DM ST
AIBN CR
Na,CO; AR
THF Iso-PA 8-
AR
XRC-2
CHQ GPC Agilent 1100
THF 1 ml/min T =35C PS
RI

BRUKER AVANCE 400
400 MHz Nuclear Magnetic
Nicolet 1700SX  FT-IR
KBr TU-1901

Resonance Spectrometer

HITACHI F-4500 Fluorescence Spctro-photometer

1.2

1.2.1 5- -8- CHQ 3-
-8- 23
500 mL 11.68 ¢
0.08 mol 8- 100 mL 12.8 mL
0.08 mol 37%
12 h 48 h
3~4 40C 12 h

5- -8- 15.94 ¢

87% mp 280.0°C.'H-NMR D,0 & 9.01 1H
dd Ph-H 8.42 1H t Ph-H 7.61 1H m Ph-
H 7.43 1H d Ph-H 6.97 1H m Ph-H 4.78
2H s Ph—CH,— .
1.2.2 CPA 250
ml Iso-PA 70 mL

BA:DM:
MMA: HEA : ST =4.5:1:4:2.9:1.9 BA38 mL
266.5 mmol DM 10.3 mL. 59.3 mmol MMA 25
mlL 235.7 mmol HEA 18 mL 171.2 mmol ST 13
ml. 113.6 mmol AIBN 1.8 ¢

5~6h 40 ~ 50°C

40°C 12 h DM
9.69 wt% CPA.'H-NMR
CDCLCDCL, 100°C & 7.22~7.03 m Ph-H
4.03 s —COO—CH; 3.77~3.599 m —CH,—
O 2.8 s —NR—CH; 2.11 s —O—H 1.82

~1.16 m —CH,— 0.94~0.87 m —CH; .
1.2.3 5- -8- CPA
CPA-HQ 150 mL

Na, CO; CPA 4.11 ¢

mmol CHQ 0.88 g 3.0 mmol

250 mL 79°C

DM 2.5

24 h
30°C
THF
30°C
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CPA-HQ.'H-NMR CDCLCDCL, 100 °C & 8.78 ~ 70°C 1h
6.92 m Ar-H 7.19~7.03 m Ph-H 4.92 s Ph NH; H,0:H,0,:H,0 V:V:V=1:1:5
—CH,— 4.47 s Ph—O—H 3.76 ~ 3.58 5h
m —CH,—0 2.11 s —0—H 2.55 s 30C
—NR—CH, 1.82~1.38 m —CH,— 1.15 ~
0.93 m —CH, . 2 mg/mL
1.2.4 8- CPA-HQ-Li PDM 20 min 1
250 . 0.126 ¢ min  30°C 2 mg/mL
0.003 mol LiOH H,0 20 mlL 20 min 1 min
5153 ¢ 0.003 mol DM CPA-HQ 20 mL 30 2 mg/ml. CPA-HQ-Li
20 min 1 min 30°C
N, 48 h
CPA-HQ-Li
CPA-HQ-Li
5 .
40°C 12 h CPA-HQ- UV-Vis
Li. CPA-HQ-Li m, =  [uoroscope
7064 1.78. '"H-NMR  CDCL CDCL, 2
100C & 8.78~6.91 m Ar-H 7.03~6.96 m 2.1 CHQ CPA-HO CPA-HQ-Li
Ph-H 4.82 s Ph—CH,— 3.85~3.57 m | CHO
—CH,—0 2.53 s —NR—CH, 2.12 s —0— CPA CPAHQ
H 1.68~1.27 m —CH,— 0.92 ~0.80 m CPA-HQ-Li
—CH; . DM
1.3 CPA-HQ-Li > , CHQ
CPA THF CPA-HQ
CHQ CPA-HQ-Li CPA-HQ
piranha H,S0,/H,0, V:V=7:3 Li*
Table 1 The solubility of CHQ CPA CPA-HQ and CPA-HQ-Li
Sample Water Ethanol THF Chloroform Benzene Toluene DMF Acetone
CHQ +0 + — — — — — —
CPA —b + + + + + + +
CPA-HQ — +
CPA-HQ-Li — +
*Soluble " Tnsoluble
2.2 CPA CPA-HQ CPA-HQ-Li N
CPA CPA-HQ  CPA-HQ-Li CPA-HQ CHQ 1300 ~ 1250 cm’
1 . 1 a 1 b CPA —C—Cl CHQ
0—H 3443 em™"  CPA-HQ .
3422 em™! 1 b l ¢ 3421 em™!
8- .CPA 1603 cm™' 1455 1236 cm ™'

1638 cm™

1569 1593 1505
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8- . nm CPA-HQ 320 nm n
1638 c¢m™! C—N 1593 - CPA-
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C—N N—Li N T
371 nm
a
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3 CPA-HQ-Li
¢ Ay =366 nm A, =482 nm
. 8-
CPA-HQ-Li
35|00 30|00 25I00 ZOIOO 15IOO lOIOO 5(|)0 )
o(em™)
Li*
Fig. 1 FT-IR spectra of CPA a  CPA-HQ b and CPA-
HQ-Li ¢
2.3 CPA CPA-HQ CPA-HQ-Li Li*
>
2 CPA
229 nm 265 nm PL
CPA-HQ 248 nm LiQ
> 320 nm 3500
N n>nx R 3000 | ~ ~
n S 2500
* \CS/
e e 2 2000 -
CHQ 2 1500 |
= 1000 -
500
0 C 1 1 1 1 1
. 300 400 500 600 700
g Wavelength (nm)
g Fig. 3 Photoluminescence excitation and emission spectra of
2 CPA-HQ-Li in THF
<
2.5 CPA-HQ-Li/Nafion
0.0 | | ) T T !
200 250 300 350 400 450 500
Wavelength (nm) 2.5.1 4 CPA-HQ-Li/Nafion
Fig. 2 UV-Vis absorption spectra of CPA a  CPA-HQ b
: T v - A =103l

and CPA-HQ-Li ¢
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4 7 =
. 1000 % 1000
CPA-HQ-Li 4 2
Q 6 & 8001
371 nm n—>T7 _ 800F 8 g 6001
) -8
372 nm s E400_|||||||
z 000T E 2468101214
35 © z .ENumber of adsorption cycles|
=18 2 400t &
3.0 S £ 400 g
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~ 25 S14 200 -
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= E12
g 2.0 10 Bioll_o o+ 1 0r
S 8 = 2 4 6 810 : ' . ' : ,
2 15t 6 Number of adsorption cycles 450 500 350 600 650 700
2 4 Wavelength (nm)
< 2
< 10f
05k Fig. 5 Photoluminescence PL emission spectra of CPA-HQ-Li/
0.0 Nafion 117 multilayer films through ESA
. L 1 !
200 250 300 350 400 450 500 The insert shows the increase of ESA-films made from CPA-HQ-Li/
Wavelength (nm) Nafion 117 in absorbance at 492 nm as a function of ESA-films
cycles.
Fig. 4 UV-Vis absorption spectra of CPA-HQ-Li/Nafion 117
multilayer films with increasing number of layer pairs
The insert shows the relationship between the maximum absorbance
of CPA-HQ-Li/Nafion multiayer films and the number of layer pairs.
2.5.2 5  CPA-HQ-Li/Nafion
A =492 nm
8- CPA-HQ-Li
OLEDs OLEDs
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PREPARATION OF AN 8-HYDROXYQUINOLINE LITHIUM-CONTAINING
COPOLYMER AND ITS ELECTROSTATIC LAYER-BY-LAYER SELF-ASSEMBLY

YU Dengbin MENG Wenqing JIANG Chunxia CHEN Deben ZHONG Anyong
Faculty of Chemistry ~ Sichuan University —Chengdu 610064

Abstract The design of next-generation organic light-emitting diodes OLEDs is focused on polymers containing
electroluminescent functionality with efficient charge-transport capability. It is desirable to investigate display
materials which have excellent fluorescent properties of 8-hydroxyquinoline metal chelates and outstanding processing
properties of polymers. An 8-hydroxyquinoline lithium LiQ -containing polymer CPA-HQ-Li was synthesized by
chelating reaction of Li* and HQ-pendant copolymer CPA-HQ in which CPA-HQ was prepared with 5-
chloromethyl-8-hydroxyquinoline CHQ and a copolymer CPA  which was synthesized with n-butyl acrylate
BA  2- dimethylamino ethyl methacrylate DM  methyl methacrylate MMA  2-hydroxyethyl acrylate HEA
and styrene ST . As a functional group DM was added according to 9.69 wt% as original material in the process of
synthesizing CPA . Moreover this positive-charged polymer was suitable for thin film deposition from dilute polymer
solutions the quarternary amonium PDM was used as the cation first adsoption layer to abtain a flexible substrate the
sulfonated fluoropolymer Nafion 117 was used as the anion hole electon transport and then multilayer thin films
were obtained by electrostatic self-assembly ESA .
For the characterization of the structures and properties of these polymers and multilayer films the technologies
inclucding ' H-NMR UV-Vis FT-IR photoluminescence PL  spectra and gel permeation chromatography analysis
GPC  etc. were used. FT-IR analysis displays that the stretching vibration peak located initially at 1638 ecm™" is
blue shifted to 1593 ecm™" nearby. It is found from UV-Vis absorbance that the absorption peak corresponding to 7>
7" electron transition of quinoline is still present but it is red shifted from 248 nm to 258 nm and the n—>m"
electron transition at 320 nm weakens or disappears. In addition there is a broad absorption at 371 nm corresponding
to the chelating of the polymer containing 8-hydroxyquinoline ligands with metal ion Li* . Tt is an enantiomorphous
symmetrical connection between excitation and emission spectra of CPA-HQ-Li at A ., = 366 nm and A ,,;, = 482 nm.

exit emit

Both the UV-Vis absorptions and fluorescence spectra of the films show a red shift compared to those examinated in
tetrahydrofuran solutions. The UV-Vis absorptions show that the maximum UV absorbances of the composite films
increase linearly with the number of film layers but the fluorescence spectra reveal that the fluorescence intensity
decrease linearly with the number of film layers. The results of the present work implies that these kinds of materials
could be used for practical applications in OLEDs.

Keywords  Organic light-emitting diodes OLEDs  8-Hydroxyquinolin  Electrostatic self-assembly  ESA

Polyanion electrolyte





