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-2.53 eV PFOTPP2 LUMO
eV. TPP1  TPP2

LUMO
-2.64
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1.1
Waters GPC 2410
In staspec4 CCD Jobin Yvon

Spex Fluorolog-3 double-grating Vertex

70 FT-IR Potentiostat/ Galvanostat model
283 Princeton Applied Research
Instrument TGA Q500 Instrument DSC
Q100 HP8453
Bruker DRX 300 TRANCE2000
/ GC/MS Fiunigan Co. Vario EL
Elementar Co.
35- 1- 2-
-4 45 5- -1 3 2- Aldrich
0 TCI
27- 4455 -1
3 2- - -9 9-
S '"H-NMR  GC-MS
1.2
1.2.1 26- 3- -4- TPP1
250
mL 7.96 ¢ 0.04 mol 3-
40 ¢ 100 mL 2.12 ¢ 0.02
mol 30
min
6 h
50%
16 17
31% . mp

=180 ~ 181°C DSC  'H-NMR 300 MHz DMSO-
de 8.51 s 2H 8.36 d J=8.1 Hz 2H 8.30 s
2H 8.11 d J=6.6Hz 2H 7.70 d J=8.1 Hz
2H 7.57~7.49 m 5H FTIR KBr cm™' 3062
2028 1594 1543 1479 1396 1371 1269 1237
1205 1071 998 886 802 739 688 GC-MS EI-m/
z 465" C, Hy;Br,N 465 C

53.39 H3.25 N 3.01. €C53.07 H3.12 N

2.94.

1.2.2 2 6- 4- 3 5-

TPP2 TPP1

3 5- TPP2 27% . mp

=151 ~ 152°C DSC 'H-NMR 300 MHz CDCl,
o 7.91d J=6.5H 4H 7.81 s 2H 7.58 s
2H 7.39 s IH 7.35~7.29 m4H 7.11d J=
8.1Hz 2H FTIR KBr em™' 3034 2928 1594
1543 1479 1396 1371 1269 1237 1205 1047 998
886 719 678 GC-MS EI m/z 465" Cy, H,Br,N

465 C 53.39 H 3.25 N 3.01.

€52.07 H3.22 N2.81.

1.3
TPP1  TPP2
27- 445 5- -1 3 2- -
9 9- Na, CO,
2 mol/L PPh, ,Pd
0  Aliquat336 N, 48 h
27- 4455 -1 3 2- -
9 9- 8 h
48 h
PFOTPP1 76% . 'H-NMR 300 MHz
CDCl, & 8.46 s 2H 8.23~8.20 d 2H 8.01
s2H 7.86~7.79 m 4H 7.69~7.61 m 6H
7.46 ~ 7.31 m SH 2.09 ~ 2.04 m 4H
—CH,— 1.61~0.98 m 24H —CH,— 0.90 ~

FTIR KBr cm™' 3058
1548 1463 1372 1261

0.67 m 6H —CH,
2968 2931 2867 1591
1197 1032 793 681.

PFOTPP2 81% .'H-NMR 300 MHz
CDCl, & 8.09~8.05 d 4H 8.02 s 2H 7.96
~7.90 m 4H 7.83~7.74 m 6H 7.46 ~7.40
t SH 7.02~7.00 d 2H 2.13~2.10 m 4H
—CH,— 1.88~1.08 m 24H 0.87 ~0.70 m
6H —CH, FTIR KBr em ' 3069 3043 2958
2020 2851 1580 1554 1463 1378 1261 1197
1027 862 814 777 681.
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' Scheme 1 The synthesis of the monomers TPP1 TPP2 and copolymers PFOTPP1 PFOTPP2
Table 1 Molecular weights and thermal properties of the copolymers
C content H content N content The feed DOF/TPP
Polymers M, x10"* MM, in the in the in the ratios of in the

copolymers %  copolymers %  copolymers % DOF/TPP copolymers *

Pl 1.91 2.06 90.05 7.90 1.98 50:50 50:49.30

P2 3.26 1.75 90.02 7.92 2.00 50:50 50:49.98

“ Molar ratio of DOF/TPP in the copolymers calculated from C H and N element contents in the copolymers
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THF 1077 mol/L PFOTPPI1 PFOTPP2 428
PFOTPP1 PFOTPP2 325 nm
nm 329 nm 360 nm -
30 nm 2 TPP1 TPP2
480 nm
THF
2 ~4 nm "
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' Fig. 1 UV-Vis absorption spectra in THF solution 10 >mol/L and in solid film a
PL spectra in THF solution 10 °mol/L  and in solid films b
Table 2 Spectra properties and electrochemical properties of the copolymers
Solution Film
E., HOMO LUMO
Copolymers ABS® A PL" A, ABS® 2 PL 2, Optical band
eV eV
nm nm nm nm gap eV
PFOTPP1 325 367 383 327 395 413 3.35 1.48 -5.88 -2.53
PFOTPP2 329 370 387 331 396 414 3.33 1.56 -5.96 -2.64
* ABS Absorption peak " PL Photoluminescence peak
2.3
2 50 mV/s
. PFOTPP1 1.48 eV
Cv 0.1 mol/L PFOTPP2 1.56 eV.
Bu, NPF, CH,CN I, HOMO = —¢ E,+4.40 eV E, LUMO =
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- 2 Cyclic voltammograms of copolymers in 0.1 mol/L Bu, NPFg/
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2.4 . 3 TGA curves a and DSC curves b of the copolymers
3 4 b TGA DSC In nitrogen heating rate 20 K/min
TGA 3a
5 % 400°C 3
Dse 3b Chichibabin
PFOTPPI 7, Sumki
136C PFOTPP2
T, 145 PFO 67°C
23 PL
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SYNTHESIS OF FLOURENE-alt-TRIPHENYLPYRIDINYL COPOLYMERS
AND THEIR PHOTOLUMINESCENCE PROPERTIES
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CAO Yong® DONG Wenkui’ FAN Duowang'
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% Colloge of Biochemical and Chemical Technology —Lanzhou Jiaotong University —Lanzhou 730070
* Institute of Polymer Optoelectronic Materials and Devices ~Key Laboratory of Special Functional Materials
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Abstract Two wide band gap alternating copolymers PFOTPP1 and PFOTPP2 derived from 9 9-dioctylfluorene
and 2 6-bis 3-bromophenyl -4-phenylpyridine TPP1 2 6-diphenyl-4- 3 5-dibromophenyl pyridine TPP2
were synthesized by Suzuki coupling reaction . The resulted polymers are soluble in common organic solvents such as
toluene chloroform etc.The maximal absorption peaks of PFOTPP1 are around 325 nm in THF solution and 329 nm
in solid thin film The maximal absorption peaks of PFOTPP2 are around 329 nm in THF solution and 331 nm in
solid thin film. PFOTPP1 and PFOTPP2 show two photoluminescence peaks around 367 nm and 383 nm in THF
solution and around 395 nm and 413 nm in solid thin film respectively. The LUMO levels of PFOTPP1 and
PFOTPP2 are around - 2.53 eV and - 2.64 eV.The glass-transition temperature of PFOTPP1 and PFOTPP2 is
around 145°C and 152°C respectively. The thermal degradation temperature of PFOTPP1 and PFOTPP2 is above
400°C .Tt indicates that the energy levels of the polymers are widened and the LUMO levels of the polymers are
increased with introducing the triphenylpyridine unit into the polyfluorene back bone.

Keywords Blue light Conjugated polymer Fluorene Triphenylpyridine
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