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Blue emitting 3-bromo-5-pyrazolamide material with aggregation-induced
emission for latent finger print detection

SONG Zhongming*?, PANG Yudong®, MAO Yueyuan', ZHANG Yuyang',
LIN Zhigiang', ZHANG Zijun®
(1. College of Chemistry and Materials Engineering, Anhui Science and Technology University, Bengbu 233030, Anhui,

China; 2. Anhui Province Quartz Sand Purification and Photovoltaic Glass Engineering Research Center, Bengbu
233030, Anhui, China; 3. Anhui Sholon New Material Technology Co., Ltd., Chuzhou 239599, Anhui, China )

Abstract: Blue emitting material N-[4-(3,6-di-tert-butyl carbazol yl)phenyl]-3-bromo-(3-chloro-2-pyridinyl)-
pyrazole-5-carboxamide (compound 1) with D-z-A(herein, D represents electron donor, A represents
electron acceptor) configuration was designed and synthesized from 3-bromo-(3-chloro-2-pyridinyl)
pyrazole-5-carbonyl chloride and 4-(3,6-di-tert-butylcarbazolyl)aniline. The aggregation-induced emission
(AIE) and photophysical properties of compound 1 were analyzed by UV-Vis, fluorescence emission
spectrum and dynamic light scattering. Data from density-functional theory(DFT) calculation indicated
that compound 1 exhibited intramolecular charge transfer property, consistent with its solvent effect.
The fluorescence quantum yield(®) of compound 1 increased along with the aggregation of molecules
[®(DCM)=60.1%; @(powder)=67.5%; &(crystal)=70.2%)]. Compound 1 exhibited good AIE properties
as volume fraction of water increased in the mixture of acetonitrile and water. The maximum emission
wavelength (1) Of crystal compound 1 was 439 nm, indicating blue emission, while the A Of
compound 1 in powder form was redshifted by 17 nm. In addition, compound 1 could accurately
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identify latent fingerprints including primary structure, secondary structure and even tertiary structure,
and also dispalyed a good recognition effect on the aged fingerprints.
Key words. AIE; D-7-A typed molecules; blue emission; latent fingerprint detection; functional materials
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Fig. 3 Emission spectra of compound 1 in MeCN-H,O
mixture with different water volume fractions
(0~90%, ¢=1.0x10"° mol/L)(a); Change of maximum
emission intensity of compound 1 solution with
different water fractions (0~90%) (//I, represents
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Dynamic light scattering spectra of compound 1 in
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in MeCN-H,0 solution with 80% volume fraction
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volume fraction water (b)
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Fig. 5 Aggregated morphology of compound 1 in MeCN-
H,O solution (¢=1.0x10° mol/L): Solution with
80% volume fraction water (a) and solution with
90% volume fraction water (b)
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Fig. 6 FTIR spectra of compound 1 in solid state and

MeCN-H,0 solutions with 60%, 70%, 80%, 90%
volume fraction water, respectively
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Fig. 7 Emission spectra of compound 1 in powder and
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