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Experimental

Reagents, materials and apparatus

Unless otherwise stated, all reagents were purchased from commercial suppliers and 

used without further purification. Solvents were purified by standard methods prior to 

use. Silica gel thin layer chromatography (TLC) plates and silica gel (200-300 mesh) 

were purchased from Qingdao Ocean Ltd Co. All the reactions were monitored by 

TLC, and the intermediates were purified by a silica gel column. 1HNMR and 13C 

NMR were recorded on Bruker Avance 400 NMR and 500 NMR spectrometers. 

Twice-distilled water was used throughout all experiments. The fluorescence and UV-

visible absorption spectra were measured on Hitachi F7000 spectrofluorometer and 

UV-2450 spectrophotometer, respectively. A Leici PHS-3C meter was used for pH 

measurements. Fluorescence imaging experiments were performed on Olympus 

FV1000 and Nikon ARsiMP confocal microscopes.

Spectral measurements

All spectral measurements were carried out in PBS buffer (10.0 mmol/L, pH = 7.4) 

containing 50% DMSO at 25 ℃. Fluorescence spectra were monitored with excitation 

wavelengths at 414 nm and 544 nm, respectively, and the slit widths were 10.0 

nm/10.0 nm.

Detection limit

Detection limit was calculated according to the following equation:

Detection limit = 3σ/k

Where σ is the standard deviation of blank measurement, k is the slope between the 

F470 nm/F715 nm versus SO3
2- concentration.

Cell culture and fluorescence imaging experiments

Living MCF-7 cells were grown in Dulbecco’s modified Eagle’s medium (DMEM) 

supplemented with 10% fetal bovine serum and 1% penicillin under a humidified 



atmosphere on glass-botton culture dishes and allowed to adhere for 24 h. Before use, 

cells were washed three times with PBS buffer. Cells were firstly incubated with 

MQC (10 μmol/L) for 20 min at 37 ℃, and then treated with Na2SO3 (0.3 mmol/L) 

for 20 min at 37 ℃. For the control experiment, MCF-7 cells were only incubated 

with MQC (10 μmol/L) for 20 min at 37 ℃. Cells were washed with PBS buffer 

before cell imaging experiments.
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Scheme S1. The synthetic route of probe MQC.

Compounds 1 and 2 were synthesized according to the reported procedures in the 

literature1-2.

Synthesis of MQC

Compounds 1 (49.0 mg, 0.20 mmol/Lol) and 2 (68.4 mg, 0.24 mmol/Lol) and 5 μL 

piperidine were dissolved in 10 mL anhydrous ethanol. Then the mixture was stirred 

at 80 ℃ under nitrogen for 5 h. After ethanol was evaporated under a reduced 

pressure, the crude product was purified by silica gel flash chromatography with 

CH2Cl2 to CH2Cl2/MeOH=20:1 as eluent to afford compound MQC as a black 

powder (75.0 mg, 73.3%). 1H NMR (400 MHz, DMSO-d6) δ 9.24 (d, J = 6.6 Hz, 1H), 

8.68 (d, J = 8.5 Hz, 1H), 8.48 (s, 1H), 8.42 - 8.32 (m, 3H), 8.26 - 8.17 (m, 1H), 8.01 

(dd, J = 17.3, 11.7 Hz, 2H), 7.51 (d, J = 9.0 Hz, 1H), 6.79 (dd, J = 9.0, 1.8 Hz, 1H), 



6.56 (s, 1H), 4.50 (s, 3H), 3.49 (dd, J = 13.7, 6.7 Hz, 4H), 1.16 (t, J = 6.9 Hz, 6H). 13C 

NMR (100 MHz, DMSO-d6) δ 160.46, 156.96, 152.80, 152.61, 148.15, 145.62, 

139.16, 138.69, 135.30, 131.37, 129.78, 126.42, 126.07, 119.85, 118.83, 115.79, 

114.36, 110.69, 109.03, 96.76, 56.49, 45.00, 44.92, 19.04, 12.91. MS (ESI) m/z calcd 

for C25H25N2O2 [M]+: 385.1911, found: 385.1893.



Table. S1 Some fluorescent probes for SO2.

Probes Types
Emission 
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Characterization data 

Fig. S1 1H NMR spectrum of probe MQC in DMSO-d6.
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Fig. S2 13C NMR spectrum of probe MQC in DMSO-d6.

Fig. S3 HRMS spectrum of probe MQC.
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Fig. S4 HRMS spectrum of probe MQC in the presence of SO3
2-.

Fig. S5 MTT assay of MCF-7 cells incubated with different concentrations of probe 
MQC.

Fig. S6 The fluorescence intensity ratio F470 nm/F715 nm of probe MQC (10 µM) with 
Na2SO3 (300 µM) in the co-existence of relevant species in PBS buffer (10.0 mM, pH 
= 7.4, containing 50% DMSO). Species: 1. Zn2+; 2. Fe2+; 3. F-;4. Cl-; 5. NO3

-; 6. NO2
-; 

7. SO4
2-; 8. Cys; 9. Hcy; 10. GSH; 11. BHP; 12. ROO-; 13. H2O2; 14. NO; 15. S2-; 16 

SO3
2-. The Y-axis R represents the ratio of F470 nm/F715 nm of probe MQC and Na2SO3 

with and without other species.
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