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Figure S1. '"H NMR spectrum (500 MHz, DMSO-d) of 2a.
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Figure S2. '3C NMR spectrum (125 MHz, DMSO-d;) of 2a.
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Figure S3. '"H NMR spectrum (500 MHz, DMSO-d) of 2b.
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Figure S4. 3C NMR spectrum (125 MHz, DMSO-dj) of 2b.
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Figure S5. "H NMR spectrum (500 MHz, DMSO-ds) of 2¢.
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Figure S6. '3C NMR spectrum (125 MHz, DMSO-dj) of 2.
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Figure S7. 'H NMR spectrum (500 MHz, DMSO-dg) of 2d.
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Figure S8. '3C NMR spectrum (125 MHz, DMSO-dj) of 2d.
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Figure S9. 'H NMR spectrum (500 MHz, DMSO-ds) of 2e.
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Figure S10. 3*C NMR spectrum (125 MHz, DMSO-d;) of 2e.
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Figure S11. 'H NMR spectrum (500 MHz, DMSO-d;) of 2f.
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Figure S12. '3C NMR spectrum (125 MHz, DMSO-dj) of 2f.
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Figure S13. '"H NMR spectrum (500 MHz, DMSO-ds) of 2g.
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Figure S15. '"H NMR spectrum (500 MHz, DMSO-ds) of 2h.
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Figure S16. '3C NMR spectrum (125 MHz, DMSO-dj) of 2h.

150 140 130 120 110 100 20

160




S
O 2i

OH
X
o

102
2I0E

LI
208

0.0

4.0 35 30 25 2.0 15
f1 (ppm})

4.5

5.0

beTL
68T .h/
1 om_%
€07 L+
vz
sz
YEa
€824~
1624
862t/
L0E¢ x
128¢-
ShEL
05E'L
Z8es
BSEL
e
6952
1L
ELEL
28g'L
0BE'L

209Ly
096"
6294~
ggor’

bz0'8
£20'g-t
00’87
sb0'g’

—10E

—10%

—Z0k

——
)
<
—

8.05 8.00 745 780 7.85 7.80 775 270 765 f?.FO ‘?.55 7.50 745 740 7.35 730 7.25 7.20 715 7.10 7.05
1 (pom

8.10

Figure S17. '"H NMR spectrum (500 MHz, DMSO-ds) of 2i.
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Figure S19. '"H NMR spectrum (500 MHz, DMSO-d) of 2j.
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Figure S23. UV-Vis absorption spectra of coumarin derivatives 2a-2k in DCM (fixed concentration at 20 uM).
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Figure S24. UV-Vis absorption spectra of coumarin derivatives 2a-2k in THF (fixed concentration at 20 pM).
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Figure S25. UV-Vis absorption spectra of coumarin derivatives 2a-2k in MeCN (fixed concentration at 20 uM).
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Figure S26. UV-Vis absorption spectra of coumarin derivatives 2a-2k in DMSO (fixed concentration at 20 pM).
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Figure S27. Steady-state fluorescence emission spectra of coumarin derivatives 2a-2k in DCM (fixed concentration at
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Figure S28. Steady-state fluorescence emission spectra of coumarin derivatives 2a-2k in THF (fixed concentration at

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

20 uM).
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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 uM).
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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 S34. Stern-Volmer quenching (Ksy) plot between compound 2k and Hg" ions by steady-state fluorescence

emission analysis.



Figure S35. Association constant (K,) plot between compound 2k and Hg" ions by steady-state fluorescence emission

analysis.
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analysis.
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Figure S37. Job plots of coumarin derivatives 2k with Hg?" ion.

Figure S38. Optimized structures of the Hg?"-2Kk. In the top panel, the Hg?>" bounds to the S atoms only. In the middle
panel, the Hg>" bounds to the S atoms and the O atoms of the coumarin moiety. In the bottom panel, the Hg?* bounds to

the S atoms and two O atoms from the furyl ring.
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Figure S39. TDDFT absorption spectrum of the most stable structure of the Hg?*-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 Hg?" detection

Coumarin structure LOD (technique)

24.6 nM (emission)"

36.75 nM (emission)’

0.81 ppb (emission)?

41.0 uM (emission)*

27.8 nM (emission)®

LOD: limit of detection.



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

electronic transitions of the absorption spectra

Compound ugs /D uex /D
2a 8.25 6.05
2b 7.91 5.69
2¢ 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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