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Figure S1. 1H NMR spectrum (500 MHz, DMSO-d6) of 2a. 

 

 

Figure S2. 13C NMR spectrum (125 MHz, DMSO-d6) of 2a. 



 

Figure S3. 1H NMR spectrum (500 MHz, DMSO-d6) of 2b. 

 

 

Figure S4. 13C NMR spectrum (125 MHz, DMSO-d6) of 2b. 

 

 

 

 

 



 

Figure S5. 1H NMR spectrum (500 MHz, DMSO-d6) of 2c. 

 

 

Figure S6. 13C NMR spectrum (125 MHz, DMSO-d6) of 2c. 

 

 

 

 

 



 

Figure S7. 1H NMR spectrum (500 MHz, DMSO-d6) of 2d. 

 

 

 

Figure S8. 13C NMR spectrum (125 MHz, DMSO-d6) of 2d. 

 

 

 

 

 

 

 



 

Figure S9. 1H NMR spectrum (500 MHz, DMSO-d6) of 2e. 

 

 

 

Figure S10. 13C NMR spectrum (125 MHz, DMSO-d6) of 2e. 

 



 

Figure S11. 1H NMR spectrum (500 MHz, DMSO-d6) of 2f. 

 

 

Figure S12. 13C NMR spectrum (125 MHz, DMSO-d6) of 2f. 

 

 



 

Figure S13. 1H NMR spectrum (500 MHz, DMSO-d6) of 2g. 

 

 

 

Figure S14. 13C NMR spectrum (125 MHz, DMSO-d6) of 2g. 

 

 

 

 

 

 

 



 

Figure S15. 1H NMR spectrum (500 MHz, DMSO-d6) of 2h. 

 

 

Figure S16. 13C NMR spectrum (125 MHz, DMSO-d6) of 2h. 

 

 

 



 

 

Figure S17. 1H NMR spectrum (500 MHz, DMSO-d6) of 2i. 

 

 

 

Figure S18. 13C NMR spectrum (125 MHz, DMSO-d6) of 2i. 

 



 

Figure S19. 1H NMR spectrum (500 MHz, DMSO-d6) of 2j. 

 

 

 

 

Figure S20. 13C NMR spectrum (125 MHz, DMSO-d6) of 2j. 

 

 

 

 

 



 

Figure S21. 1H NMR spectrum (500 MHz, DMSO-d6) of 2k. 

 

 

Figure S22. 13C NMR spectrum (125 MHz, DMSO-d6) of 2k. 
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Figure S23. UV-Vis absorption spectra of coumarin derivatives 2a-2k in DCM (fixed concentration at 20 µM). 
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Figure S24. UV-Vis absorption spectra of coumarin derivatives 2a-2k in THF (fixed concentration at 20 µM). 
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Figure S25. UV-Vis absorption spectra of coumarin derivatives 2a-2k in MeCN (fixed concentration at 20 µM). 
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Figure S26. UV-Vis absorption spectra of coumarin derivatives 2a-2k in DMSO (fixed concentration at 20 µM). 
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Figure S27. Steady-state fluorescence emission spectra of coumarin derivatives 2a-2k in DCM (fixed concentration at 

20 µM). 
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Figure S28. Steady-state fluorescence emission spectra of coumarin derivatives 2a-2k in THF (fixed concentration at  

20 µM). 



350 400 450 500
0

1000

2000

3000

4000

5000

6000

MeCN

 2a

 2b

 2c

 2d

 2e

 2f

 2g

 2h

 2i

 2j

 2k

R
e
la

ti
v
e
 e

m
is

s
io

n
 i
n
te

n
s
it
y

Wavelength (nm)
 

Figure S29. Steady-state fluorescence emission spectra of coumarin derivatives 2a-2k in MeCN (fixed concentration at 

20 µM). 
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Figure S30. Normalized fluorescence decay plots of coumarin derivatives 2a-2k in DMSO, using NanoLED at 284 nm 

as excitation source (fixed concentration at 20 µM). 



 

 

Figure S31. Theoretical absorption spectra of coumarin derivatives 2a-2k in DMSO, by DFT analysis. 

 

Figure S32. Electron density difference between the first excited state and the ground state of compounds 2a-2k. 
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Figure S33. CV plots of coumarin derivatives 2a-2k in DCM solution, using TBAPF6 0.1 M as supporting electrolyte, at 

scan rate of 100 mV s-1. 
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Figure S34. Stern-Volmer quenching (KSV) plot between compound 2k and HgII ions by steady-state fluorescence 

emission analysis. 
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Figure S35. Association constant (Ka) plot between compound 2k and HgII ions by steady-state fluorescence emission 

analysis. 
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Figure S36. Binding constant (Kb) plot between compound 2k and HgII ions by steady-state fluorescence emission 

analysis. 
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Figure S37. Job plots of coumarin derivatives 2k with Hg2+ ion. 

 

Figure S38. Optimized structures of the Hg2+-2k. In the top panel, the Hg2+ bounds to the S atoms only. In the middle 

panel, the Hg2+ bounds to the S atoms and the O atoms of the coumarin moiety. In the bottom panel, the Hg2+ bounds to 

the S atoms and two O atoms from the furyl ring. 



 

Figure S39. TDDFT absorption spectrum of the most stable structure of the Hg2+-2k complex. The black solid line is the 

total spectrum, and the red dashed lines show the contributions of individual electronic transitions. 

 

Table S1. Some examples of coumarin derivatives with Hg2+ detection 

 

Coumarin structure LOD (technique) 

 

 

 

24.6 nM (emission)1 

 

 

 

36.75 nM (emission)2 

 

 

 

 

0.81 ppb (emission)3 

 

 

41.0 µM (emission)4 

 

 

27.8 nM (emission)5 

LOD: limit of detection. 

 

 



 

Table S2. Electric dipole moments, in Debye, of the ground (μGS) and excited states (μEX) involved in the lowest energy 

electronic transitions of the absorption spectra 

 

Compound μGS / D μEX / D 

2a 8.25 6.05 

2b 7.91 5.69 

2c 6.69 4.36 

2d 9.30 7.04 

2e 9.50 7.14 

2f 9.35 7.19 

2g 9.84 7.69 

2h 8.12 5.90 

2i 10.42 8.08 

2j 7.61 5.37 

2k 7.96 5.69 
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