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Abstract: Bisulfite (HSO; ) as an important food additive, is widely used in daily life. But excessive use and
abuse can cause harmful effects on organisms and the environment. Concurrently, HSO;™ as a derivative of the signal-
ing molecule (SO,) in the body, plays a huge role in normal physiological activities. But the abnormal expression
and excessive intake of HSO;™ in the body can lead to a number of diseases. Therefore, it is of great significance to
detect and monitor HSO;™ in vivo and in the environment with the specificity and sensitivity. Herein, a near-infrared
HSO;™ fluorescent probe (CL) with D-m-A structure was synthesized by condensation reaction using N-ethylcarbazole
as electron donor group and 2-oxo-4-phenyl-2, 5-dihydro3-furanonitrile as electron acceptor group. The near-infrared
fluorescence was declined and the wavelength was blue-shifted after the probe CL recognizes HSO;". The nucleophil-
ic addition sensing mechanism of probe CL to HSO;™ was verified by high resolution mass spectrometry (HR-MS) and

=685 nm) , large Stokes shift

theoretical calculation. The probe CL has the advantages of near-infrared emission (A,
(195 nm) , high selectivity and sensitivity (49 nmol/L). In addition, probe CL has been prepared into a test paper
and the on-site and rapid detection of HSO;™ in water samples is realized by connection with smartphones. Most im-

portantly, the probe has been successfully applied to fluorescence imaging of HSO; in living mice.
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Fig. 1 (a) The synthetic route of probe CL. (b) Sensing
mechanism of probe CL to HSO;”
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Fig. 2

(a) UV-Vis spectra of gradually adding HSO;  (0-100 pmol/L) to probe CL(10 pmol/L) (Inset A : titration curve of the

absorbance of probe CL at 490 nm versus HSO3;™ oncentration, inset B: solution color before and after the reaction of
probe CL with HSO5™). (b)UV-Vis spectra of probe CL(10 pmol/L) added with various analytes (100 pmol/L). (¢)The
colorimetric graph of probe CL(10 pwmol/L) solution added with various analytes (100 pmol/L) (1. Blank, 2. HSO5™, 3.
HCIO, 4.CI", 5. AcO™, 6.5, 7.F, 8.NO,, 9.1, 10.'0,, 11. NO5", 12. ONOO™, 13. OH", 14. PO, 15. P,0,",
16. COy~, 17. Br, 18. HCO4, 19. S0, 20. H,PO,”, 21. HSO,™, 22. -OH, 23. H,0,, 24. Hey, 25. Cys, 26. GSH,

27.SCN7, 28. 8,057, 29.CN")
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19. 80,7, 20. H,PO, , 21. HSO, , 22. -OH, 23. H,0,, 24. Hey, 25. Cys, 26.

(a) Fluorescence spectra of probe CL(10 pmol/L) added with different concentrations of HSO; (0-100 pmol/L) (Inset:

Curcurve of fluorescence intensity of probe CL(10 pmol/L.) at 685 nm versus HSO5 concentration). (b) Curcurve of fluo-

rescence intensity of probe CL(10 pwmol/L) with HSO;™ concentration. (¢)Fluorescence spectra of probe CL(10 wmol/L)

added with various analytes (100 wmol/L). (d) Fluorescence response of probe CL on HSO;™ in the presence of different
interfering substances, 1. Blank, 2. CN", 3. HCIO, 4. Cl", 5. AcO™, 6.5, 7. F, 8. NO,, 9.1, 10.'0,, 11. NO5, 12.
ONOO", 13.0H", 14. PO,", 15. P,0,", 16. CO;y", 17. Br', 18. HCO5 ", 19. S0, 20. H,PO, , 21. HSO,, 22. -OH,
23. H,0,, 24. Hey, 25. Cys, 26. GSH, 27. SCN", 28. S,05", 29. HSO;
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HSO;" concentration
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