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Figure S1. (A) Fluorescence spectra of DBPpy in different solvents. (B) Absorption 

spectra of DBPpy in different solvents. 

 

 

Figure S2. (A) Fluorescence spectra of DBPpys after different reaction times with CEs 

(10 μM) in DMF : HEPES (v : v = 4 : 6, pH = 7.4). (B) The fluorescence intensity of 

DBPpys (10 μM) at 720 nm after different reaction times with CEs in DMF : HEPES (v

 : v = 4 : 6, pH = 7.4). 
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Figure S3. The plot of peak intensity of DBPpy (10 μM) at 720 nm in DMF : Cell Lysate 

(v : v = 4 : 6) at different time points.  

 

 

Figure S4. pH-dependent fluorescence intensity of DBPpy (10 μM in DMF : HEPES (v

 : v = 4 : 6) for various pH, monitored at 720 nm).  
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Figure S5. The viability of HeLa Cells after 24h of DBPpys (A), DBPpy (B) and 

AEBSF (C) treatment in the dark. 

 

 

Figure S6. Fluorescent imaging of HeLa cells stained with 10 μM DBPpys after 

different AEBSF concentrations pretreatment. AEBSF concentration: (A-C) 0 mM; (D-

F) 0.5 mM; (G-I) 1 mM; (J-L) 2 mM. (A, D, G, J) bright field; (B, E, H, K) red channel 

(650-750 nm); (C, F, I, L) merge image. λex = 550 nm. Scale bar = 10 μm. 
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Figure S7. Average fluorescence intensity of HeLa cells (A) stained with 10 μM 

DBPpys with different incubation times; (B) stained with 10 μM DBPpys after 

different AEBSF concentrations pretreatment; (C) stained with 10 μM DBPpys after 

different H2O2 concentrations pretreatment. 

 

 

 
Figure S8. Photographs of DBPpy in aqueous media before (left) and after (right) 

shaking with oleic acid at 37.4℃ for 1h.  
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Scheme S1. Synthetic route to the target compound DBPpys. 

 

Synthesis of compound DBP. 

Compound 1 was prepared through literature reported methods [1-2]. Compound 1 

(7.02 g, 36 mmol), K2CO3 (7.28 g, 52 mmol) was put into 30 mL DMF, the mixture was 

heated to 110 °C under argon atmosphere. After stirring for 1 hour, the 1,4-

dibromobutane (12 mL, 10 mmol) was added into reaction, then the mixture was stirred 

for 6 hours. After cooling to room temperature, solvent was removed under vacuum. 

The crude product was purified by neutral aluminum oxide chromatography, using 

petroleum ether / dichloromethane (1:1, v/v) as eluent to isolate pure compound 3 (8.2 

g, 50.6%) as a green solid. On account of the extreme instability of the product, it was 

not characterized and quickly put into the next reaction. 

 

Synthesis of DBP-CHO. 

Compound DBP (5.1g, 9.1 mmol) were dissolved in DMF (15 mL), then added 

phosphorus oxychloride (2 mL, 21.8 mmol) dropwise under an ice bath with stirring. 

After addition, it was stirred for 10 minutes and heated to reflux at 120 °C for 8 hours. 

After the reaction was completed, the mixed solution was cooled and poured into ice 

water, the pH was adjusted to 9-10 using aqueous NaOH solution. The reaction solution 

changed from dark red to orange-red and solid was precipitated, filtered and the crude 

product was then purified by silica gel chromatography using petroleum ether / 
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dichloromethane (1:5, v/v) as an eluent to isolate pure DBP-CHO (2.9 g, 63%) as a red 

solid. 1H NMR (400 MHz, DMSO-d6) δ 9.59 (s, 2H), 7.22 (dd, J = 8.3, 1.6 Hz, 2H), 

6.74 (d, J = 1.7 Hz, 2H), 6.55 (d, J = 8.2 Hz, 2H), 3.74 (t, J = 6.5 Hz, 4H), 3.53 (t, J = 

8.0 Hz, 4H), 1.89 (p, J = 6.8 Hz, 4H), 1.66 (p, J = 7.6, 7.1 Hz, 4H). 13C NMR (101 

MHz, Chloroform-d) δ 189.73, 130.18, 110.07, 108.37, 44.25, 30.20, 29.71, 29.47. 

HRMS (ESI-MS, m/z): Calcd for [M+H]+, 507.0283; Found, 507.0285. 

 

Synthesis of DBPpy. 

DBP-CHO (300 mg, 0.56 mmol) and NaOH (24 mg, 0.6 mmol) were added to ethanol 

and this mixture was stirred and heated at 70 °C for 30 minutes under argon atmosphere. 

Subsequently, 4-pyridylacetonitrile (66 mg, 0.56 mmol) was added dropwise to the 

mixture. Then the reaction was quenched with water when its color became deep red. 

Finally, the product (201 mg, 54.9 %) was purified by silica gel chromatography using 

dichloromethane / ethyl acetate (5:1, v/v) as an eluent. 1H NMR (400 MHz, DMSO-d6) 

δ 9.60 (s, 1H), 8.64 (s, 2H), 8.00 (s, 1H), 7.65 (s, 2H), 7.24 (q, J = 7.1, 5.6 Hz, 3H), 

6.75 (s, 1H), 6.58 (d, J = 8.3 Hz, 2H), 3.74 (q, J = 7.1 Hz, 4H), 3.53 (d, J = 8.2 Hz, 4H), 

1.91 (m, 4H), 1.77-1.63 (m, 4H). 13C NMR (101 MHz, Methylene Chloride-d2) δ 189.90, 

150.79, 144.12, 142.80, 142.64, 140.40, 135.48, 135.30, 130.86, 130.11, 129.91, 126.57, 

119.75, 110.75, 110.52, 109.54, 108.67, 103.04, 46.32, 44.92, 29.87, 22.11. HRMS 

(ESI-MS, m/z): Calcd for [M+H]+, 607.0708; Found, 607.0710. 

 

Synthesis of DBPpys. 

DBPpy (103 mg, 0.17 mmol) and 4-bromomethylphenyl acetate (46 mg 0.2 mmol) 

were added to acetonitrile and this mixture was stirred and heated at 80 °C for 12 hours 

under argon atmosphere. After removal of the solvent under vacuum, the crude product 

was purified by silica gel chromatography (dichloromethane / ethanol, 10/1, v/v) gave 

DBPpys (112 mg, 79 %) as a dark green solid. 1H NMR (400 MHz, DMSO-d6) δ 9.63 

(s, 1H), 9.09 (d, J = 7.0 Hz, 2H), 8.34 (s, 1H), 8.27 (d, J = 6.9 Hz, 2H), 7.61–7.54 (m, 

2H), 7.36 (dd, J = 8.8, 1.9 Hz, 1H), 7.32–7.27 (m, 2H), 7.24–7.20 (m, 2H), 6.92–
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6.84 (m, 1H), 6.70–6.55 (m, 2H), 5.77 (d, J = 4.1 Hz, 2H), 3.63 (dt, J = 16.3, 6.5 Hz, 

4H), 3.53 (t, J = 8.5 Hz, 4H), 2.27 (s, 3H), 1.92 (m, 4H), 1.69 (m, 4H). 13C NMR (101 

MHz, DMSO-d6) δ 190.55, 169.60, 151.54, 151.27, 144.62, 142.50, 141.68, 135.15, 

134.48, 132.54, 130.71, 130.48, 130.14, 126.14, 123.12, 122.93, 122.65, 120.74, 118.05, 

116.16, 111.61, 97.62, 93.47, 61.55, 45.41, 31.61, 30.28, 29.43, 21.30. HRMS (ESI-

MS, m/z): Calcd for [M+H]+, 755.1227; Found, 755.1229. 

 

 
Figure S9. 1H NMR of DBP-CHO. 
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Figure S10. 13C NMR of DBP-CHO. 

 

 

Figure S11. HRMS of DBP-CHO. 
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Figure S12. 1H NMR of DBPpy. 

 

 
Figure S13. 13C NMR of DBPpy. 
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Figure S14. HRMS of DBPpy. 

 

 
Figure S15. 1H NMR of DBPpys. 
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Figure S16. 13C NMR of DBPpys. 

 

 
Figure S17. HRMS of DBPpys. 
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