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Synthesis and application of an ESIPT “off-on” cysteine fluorescent probe
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Abstract: A novel ESIPT “off-on” cysteine fluorescent probe ,4HBT-AC,is designed and synthesized through using
2-( 4-hydroxyphenyl ) benzothiazole ( 4HBT ), which is synthesized through using 2-aminothiophenol and 4-
hydroxybenzaldehyde as the fluorescent group, and acryloyl chloride as the recognition unit. Moreover, the structure of
4HBT-AC is characterized by means of 'H-NMR and " C-NMR spectroscopy.The absorption spectrum experiment results
indicate that the maximum absorption peak of 4HBT-AC solution is 302 nm, while it becomes 318 nm after cysteine is
added into the solution. The results from fluorescence spectrum series experiments show that under an excitation
wavelength of 302 nm, the maximum emission wavelength of 4HBT-AC is 380 nm, and its fluorescence intensity is
enhanced by about 107 times.The optimal pH is around 7. 0 and the response time is around 16 minutes.There exists a
good linear relationship between fluorescence intensity and cysteine concentration within the range of 0—60 pmol/L,
showing a correlation coefficient R* of 0. 991 1 and a detection limit of 0. 12 wmol/L.This probe has a high selectivity for
cysteine and a strong anti-interference ability. Furthermore , the response mechanism of 4HBT-AC to cysteine is clarified
through analyzing the reaction process by HPLC.In addition , the fluorescence analysis on probe’s response to cysteine is
preliminarily applied on test paper and thin-layer silica gel plate.
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