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Scheme 1 Synthetic routes to the desired compounds

s
3.5

—_——

1 29.00 0.83
1 1 1 1 1 1
8.00 750 7.00 650  6.00 5.50

S

P ey S SR E AN LIV IE S INZ Y A o
W AR EATIAR AT AR b s il 1, s T &
B 2R THF 559 FH A HLE A, XD R G
(R AE RN e v v ) 2% R 3 A 4T T R 47 1) ik
fil. GPCVEMAFEREY) 4 WHS /78 M, N 2.9
x 10" Da, I M, 4 6.5 x 10" Da, 241l
P EL R 2.2.

f‘—‘-’—ﬁ
R R
A

b

e \_'_I_'_l
o % v — 0

S x < ® 2

~ o e =

o
L Il 1 1 1 1 1 Il
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
5

Fig. 1 "H-NMR spectra of monomer 3 (adand polymer 4 (b)

Hphk 3 R A 4 1A BE RN BV RE 51
TR ANERP LA, PARER G AAR
e R IS B AR L, T, 2390 210°C FH 229°C
PARREG R GWIG, T, miE 19°C. BHEM T,
L0 H AR CARIE T ATE MR T, iR %,
%, MPPS F11 HPS, PIANIE 55 ML AL ATE L5 90,
AT T, 23 M 54°C R 65°CH LA AIE


Absent
Image
File: 0


6 3 W S 55 FAT IREEE 3 RO EN. AR M = 28 2 T A AR SR ) 563

100

f

80
60

40

Transmittance (%)

20

Monomer 3
1

0 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm )

100

60

40

Transmittance (%)

20

Polymer 4
0 Ym

4000 3500 ’»OOO 2500 2000 1500 1000 500
Wavenumber (cm ™!

' Fig. 2 IR spectra of monomer 3 and polymer 4
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Table 1 Thermal and photophysical properties of compounds
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Fig. 3 Fluorescence spectra of monomer 3 (a) and polymer 4 (b)
in water/THF mixtures ( 107> mol/L) (percentages are volume
fractions of water)

Insets are the fluorescence emission images of 3 and 4 in 0% and
90% volume fractions of water under UV light (365 nm) Chottom
right comers) and peak intensities with the volume fractions of water

Ctop right corners) .
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A MONOMER AND ITS POLYMER DERIVED FROM CARBAZOLYL
TRIPHENYLETHYLENE WITH AGGREGATION-INDUCED
EMISSION EFFECT CHARACTERISTICS

YANG Zhiyong'» YU Tao', CHEN Meina' » ZHANG Xiqgi'> WANG Chengcheng'» XU Bingjia'
ZHOU Xie’» LIU Siwei's ZHANG Yi's CHI Zhenguo'> XU Jiarui'

(" Key Laboratory for Polymeric Composite and Functional Materials> Ministry of Education
Materials Science Institute> School of Chemistry and Chemical Engineering> Sun Yat-sen University, Guangzhou 510275
(% School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510275)

Abstract A new monomer derived form carbazolyl triphenylethylene was synthesized through Wittig-Horner and
Suzuki reactions with excellent yields, and its polymer was obtained by radical polymerization initiated with AIBN.
Their thermal and photophysical properties were characterized by differential scanning calorimetry ( DSC), thermal
gravimetric analysis ( TGA ), ultra-violet (UV) spectra and photoluminescence ( PL) spectra. The preliminary results
show that: the monomer and polymer possess high glass transition temperatures (210°C and 229°C, respectively) and
high thermal decomposition temperatures (466°C and 467 °C s respectively); in dichloromethane solution, the emission
peak of the monomer locates on 455 nm, while the peak of the polymer red shifts to 466 nm; the polymer exhibits
higher quantum yield (0.16) in dichloromethane solution than that of the monomer (0.017); both the monomer and
polymer emit very intense blue emission in solid form, while the monomer has the maximum emission wavelength at
472 nm and the polymer at 482 nm;: the monomer exhibits obvious aggregation-induced emission ( AIE) while adding
water into it” s THF solution and on/off fluorescent switching which senses to organic vapor, and the polymer has
aggregation-induced enhanced emission ( AIEE) characteristics. The twist structures of the monomer are considered
as the key structure for the AIE and AIEE phenomena of those carbazolyl triphenylethylene derivatives. It is
suggested that they are potential materials for fabrication in OLED devices and fluorescence sensors.

Keywords  Carbazolyl triphenylethylene; High glass transition temperature, Aggregation-induced emission,

Aggregation-induced enhanced emission





