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Synthesis and application of a carbazole—based fluorescent probe for recognizing tyramine

LIU Yuan'2,DONG Linyi'

(1. Department of pharmaceutical Analysis,School of Pharmacy, Tianjin Medical University, Tianjin 300070, China ;2. Novozymes
(China) Biotechnology Company Limited , Tianjin 300457 , China)

Abstract Objective:To develop a turn—on small molecule fluorescent probe CPIM for tyramine detection based on the excited state
intramolecular transfer( ESIPT) mechanism. Methods: The carbazole small molecule fluorescent probe CPIM was obtained by the reac—
tion and condensation of 4—(9H~-carbazol-9—yl )aniline and 3 ,5-diiodosalicylaldehyde , and the structure of CPIM was characterized by
H nuclear magnetic resonance spectrometry ('H NMR ), infrared spectroscopy (IR ), and high resolution mass spectrometry (HR-MS).

The performance of CPIM in detecting tyramine was studied by UV spectrum, fluorescence spectroscopy and other methods. The detec—

tion mechanism was investigated by Job’s plot,IR,and 'H NMR. The practical applicability of fluorescent probe was verified by the
standard addition method. Results:The visual detection of CPIM for tyramine can be realized under 365 nm UV chamber.CPIM has
good selectivity, sensitivity , anti—inference, stability and repeatability for the recognition of tyramine. There was a good linear relation—
ship between the fluorescence intensity of probe CPIM and the concentration of tyramine in a range of 0 to 5.0x107 mol/L, with the de—
tection limit of 4.36x107 mol/L. The binding constant of tyramine with CPIM was 9.98x10* M~".CPIM binds to tyramine in a 1 : 1 ratio
and dehydrates to form a complex, which in turn inhibits the ESIPT process and generates a large p— conjugation system leading to a
significant enhancement of fluorescence.Besides, CPIM can be used for the detection of real samples. Conclusion: CPIM has good tyra—
mine detection ability with high selectivity, good sensitivity, low detection limit and good stability.

Key words tyramine;carbazole; fluorescent probe ; ESIPT mechanism; schiff base
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Fig.3 Fluorescence detection performance evaluation of probe molecule CPIM towards tyramine
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