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1.1: Synthesis of EY-SO and EY-SM: Compounds 1 have been synthesized by following a 
protocol that has been reported earlier by our group[1]. 1 was used as synthons for the synthesis 
of EY-SO and EY-SM (Scheme 1). Initially, 1(438 mg, 0.7mmol) was reacted separately with 
o-bromobenzaldehyde (130 mg, 0.7mmol) and m-chlorobenzaldehyde (99 mg, 0.7mmol) in 
dry DMF under reflux for 12 h to form EY-SO and EY-SM, respectively. The resulting mixture 
was dried under vacuum and purified by column chromatography over silica gel using 20% 
ethyl acetate and hexane. EY-SO Yield (72%) 1H NMR (500 MHz, DMSO-d6) δ (ppm): 10.59 
(2H, S, -OH), 8.93 (1H, s, imine-H), 8.14 (1H, d, Ar-H), 7.90 (1H, d, Ar-H), 7.79 (1H, d, Ar-
H), 7.62 (1H, d, Ar-H), 7.51 (1H, t, Ar-H), 7.29 (1H, d, Ar-H), 6.78 (2H, s, Ar-H). EY-SM 
(74%): 1H NMR (500 MHz, DMSO-D6) δ (ppm):  8.93 (s, 1H), 8.73 (d, J = 2.3 Hz, 1H), 8.38 
(d, J = 8.2 Hz, 1H), 8.33 (d, J = 7.8 Hz, 1H), 7.88 (d, J = 6.1 Hz, 1H), 7.83 (t, J = 8.0 Hz, 1H), 
7.64 – 7.61 (d, 2H), 7.28 (d, J = 8.6 Hz, 1H), 6.78 (s, 2H).

1.2: Synthesis of EY-MO and EY-MM : (170 mg, 0.2 mmol) of EY-SO and (153 mg, 0.2 mmol) 
EY-SM was added separately to Hg(OAc)2 (89 mg, 0.28 mmol) in 2 mL ethanol-water (1:1 v/v) 
mixture and stirred for 2 min to form EY-MO and respectively. The precipitate was dried and 
collected after recrystallisation. EY-MO Yield (97%) 1H NMR (500 MHz, DMSO-d6) δ (ppm): 
10.21 (1H, S, -OH), 8.89 (1H, s, imine-H), 7.99 (1H, d, Ar-H), 7.70 (1H, d, Ar-H), 7.62 (1H, 
d, Ar-H), 7.55 (1H, d, Ar-H), 7.34 (1H, t, Ar-H), 7.30 (2H, d, Ar-H), 6.80 (2H, s, Ar-H), 1.93 
(s, -OAc). EY-MM (94%) : 1H NMR (500 MHz, DMSO-d6) δ (ppm): δ 8.93 (s, 1H), 8.72 (d, J 
= 4.2 Hz, 1H), 8.38 (d, J = 8.2 Hz, 1H), 8.33 (d, J = 7.8 Hz, 1H), 7.88 (d, J = 8.6 Hz, 1H), 7.83 
(t, J = 8.0 Hz, 1H), 7.63 – 7.60 (d, 2H), 7.25 (d, J = 6.2 Hz, 1H), 6.76 (s, 2H), 1.93 (s, -OAc)

https://onlinelibrary.wiley.com/doi/full/10.1002/aoc.7172#aoc7172-fig-0008
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Fig. S1: IR spectrum of EY-SO

Fig. S2: IR spectrum of EY-SM.
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Fig. S3: 1H NMR spectrum of EY-SO. 

Fig. S4: 1H NMR spectrum of EY-SM. 
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Fig. S5: 13C{1H} NMR spectrum of EY-So

Fig. S6: 13C{1H} NMR spectrum of EY-SM

Sensing Experiment



SI-6

Fig. S7: Emission titration plot (Fluorescence intensity vs [Hg2+]) of EY-SO (10−5 M) and Hg2+ 
(10−4 M) in ethanol‒water (1:1) at pH 7.2 and 25°C. (Inset: Emission titration plot till 1.5 
equivalent of Hg2+ to EY-SO). Slope = 8.89817×1010 ± 8.43119×109. 

Fig. S8: Emission titration plot (Fluorescence intensity vs [Hg2+]) of EY-SM (10−5 M) and 
Hg2+ (10−4 M) in ethanol‒water (1:1) at pH 7.2 and 25°C. (Inset: Emission titration plot till 
1.5 equivalent of Hg2+ to EY-SM). Slope = 2.53269×1010±3.79436×108.
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Fig. S9: Plot of Relative fluorescence intensity vs. concentration of EY-SM. Slope = 
473506.25307 ± 47713.75614.

Fig. S10: Plot of Relative fluorescence intensity vs. concentration of EY-SM. Slope = 
280454.66912 ± 4201.64316.
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Fig S11: Lifetime data of EY-SO (Top) and EY-SO + 50% Hg2+ (Bottom)

The obtained lifetime decays are fitted with the tri-exponential functions as given in following 
equation, where the reduced χ2 gives the virtue of the fitting

Finally, average lifetime of EY-SO was calculated using the following equation: 

<τ>avg = (B1τ1
2 + B2τ2

2 + B3τ3
2) / (B1τ1 + B2τ2 + B3τ3).

For EY-SO,
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<τ>avg = [ (0.108×0.01002) + (0.087×2.78802) + (-0.001×6.27582)] / [ (0.108×0.0100) + 
(0.087×2.7880) + (-0.001×6.2758) ]

          =2.69 ns

Similarly, for EY-SO + 25% Hg2+,

<τ>avg  = 2.730 ns.

for EY-SO + 50% Hg2+,

<τ>avg  = 2.753 ns.

for EY-SO + 75% Hg2+,

<τ>avg  = 2.756 ns.

for EY-SO + 100% Hg2+,

<τ>avg  = 2.76 ns.



SI-10

Fig S12: Lifetime data of EY-SM (Top) EY-SM + 50% Hg2+ (Bottom)
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The obtained lifetime decays are fitted with the tri-exponential functions as given in following 
equation, where the reduced χ2 gives the virtue of the fitting

Finally, average lifetime of EY-SM was calculated using the following equation: 

<τ>avg = (B1τ1
2 + B2τ2

2 + B3τ3
2) / (B1τ1 + B2τ2 + B3τ3).

<τ>avg  =  [ (0.279×0.01002) + (0.083×3.31892) + (0.000×20.0002)] / [ (0.279×0.0100) + 
(0.083×3.3189) + (0.000×20)]

          =3.28 ns

Similarly, for EY-SM + 25% Hg2+,

<τ>avg  = 3.29ns.

for EY-SM + 50% Hg2+,

<τ>avg  = 3.31 ns.

for EY-SM + 75% Hg2+,

<τ>avg  = 3.330 ns.

for EY-SM + 100% Hg2+,

<τ>avg  = 3.350 ns.
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Fig. S13: Job’s plot by fluorescence method. Concentration of both EY-SO and Hg2+ were 
10−6 M, solvent mixture was ethanol-water (1:1, v/v) and pH was maintained at 7.2 by 
Tris‒HCl buffer at 25°C.

Fig. S14: Job’s plot by fluorescence method. Concentration of both EY-SM and Hg2+ were 
10−6 M, solvent mixture was ethanol-water (1:1, v/v) and pH was maintained at 7.2 by 
Tris‒HCl buffer at 25°C.
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Fig. S15: B-H plot EY-SM

Table. S1: Limit of detection and limit of quantification calculation of EY-SO 

 Calculation of standard deviation of Fluorescence intensity of EY-SO 

Reading of EY-SO at Wavelength = 534 F. I.
Reading 1 166205.66
Reading 2 165979.94
Reading 3 165867.08
Reading 4 166092.80
Reading 5 166318.52

Standard deviation (σ) = 178.36

Slope (K) of fluorescence spectrum (Fluorescence intensity vs [Hg2+]) = 8.89817 × 1010 ± 
8.43119 × 109. 

For fluorescence method, σ/K = 2.004 × 10−9.

LOD = 6.012 × 10−9 M.

LOQ = 2.004 × 10−8 M.

Table. S2: Limit of detection and limit of quantification calculation of EY-SM
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 Calculation of standard deviation of Fluorescence intensity of EY-SM

Reading of EY-SM at Wavelength = 551 F. I.
Reading 1 90243.23
Reading 2 90274.88
Reading 3 90306.53
Reading 4 90338.18
Reading 5 90369.83

Standard deviation (σ) = 50.03

Slope (K) of fluorescence spectrum (Fluorescence intensity vs [Hg2+]) = 2.53269×1010 ± 
3.79436×108. 

For fluorescence method, σ/K = 1.976 × 10−9.

LOD = 5.929 × 10⁻⁹ M.

LOQ = 1.976 × 10−8 M.

Table S3: LOD of different sensors in mercury sensing

Sl. No. LOD Solvent system Reference

1 3.6 nM CH3CN/H2O (1/1, v/v) [2]

2 3.3 nM HEPES buffer- ethanol (pH 8.0, 3:2) [3]

3 15.7 nM MeOH–HEPES (0.4 M, pH 7.0, 6:4) [4]

4 20 nM 1,4-Dioxane–PBS (20 mM, pH 7.0, 0.5:99.5) [5]

5 26.8 nM (citric acid / M Na₂HPO₄) prepared in deionized 
water (0.1 M / 0.2 ; pH 7.0)

[6]

6 0.22 µM CH3CN–HEPES (10 mM, pH 7.4, 4:1) [7]

7 86 nM H2O (With 0.01% DMSO) (pH 6 to 9, 1:1) [8]

8 1.2 ppb MeOH/H2O (3:2 v/v) [9]

9 0.63 µM PBS/DMF (pH = 7.4, containing 10% DMF) [10]

10 16.8 nM Na2HPO4-citric acid buffer [11]

11 6.01 nM Ethanol‒tris buffer (1:1, pH 7.2) (EY-SO) Present work

12 5.92nM Ethanol‒tris buffer (1:1, pH 7.2) (EY-SM) Present work

Table S4: selectivity and interference Data of EY-SO with other metals (% Intensity). Data 
represented as mean ± SD (n = 3).
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% Intensity (mean ± SD)
Metal

EY-SO (500 mol%) Metal (100 mol%) Hg2+

K(I) 14.54 ± 0.43 15.3018 ± 0.51 100 ± 3.59

Cu(I) 14.54 ± 0.43 14.93018 ± 0.53 100 ± 4.88

Ag(I) 14.54 ± 0.43 14.3018 ± 0.46 100 ± 3.99

Fe(II) 14.54 ± 0.43 15.3018 ± 0.36 100 ± 3.46

Mn(II) 14.54 ± 0.43 15.3018 ± 0.39 100 ± 4.52

Co(II) 14.54 ± 0.43 15.9018 ± 0.44 100 ± 4.21

Ni(II) 14.54 ± 0.43 15.3018 ± 0.51 100 ± 3.85

Cu(II) 14.54 ± 0.43 15.3018 ± 0.52 100 ± 4.21

Zn(II) 14.54 ± 0.43 15.3018 ± 0.48 100 ± 4.17

Pb(II) 14.54 ± 0.43 15.3018 ± 0.41 100 ± 4.26

Al(III) 14.54 ± 0.43 15.3018 ± 0.44 100 ± 4.21

Cr(III) 14.54 ± 0.43 15.3018 ± 0.54 100 ± 3.93

Fe(III) 14.54 ± 0.43 15.3018 ± 0.36 100 ± 4.12

Fig. S16: Interaction of EY-SM with other metals and effect of interference of other metal.

Table. S5: selectivity and interference Data of EY-SM with other metals (% Intensity). Data 
represented as mean ± SD (n = 3).

% Intensity (mean ± SD)
Metal

EY-SM (500 mol%) Metal (100 mol%) Hg2+
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K(I) 15.91 ± 0.31 16.6 ± 0.52 100 ± 4.21

Cu(I) 15.91 ± 0.31 15.9 ± 0.47 100 ± 4.47

Ag(I) 15.91 ± 0.31 15.6 ± 0.48 100 ± 3.91

Fe(II) 15.91 ± 0.31 14.9 ± 0.31 100 ± 4.09

Mn(II) 15.91 ± 0.31 15.6± 0.38 100 ± 4.21

Co(II) 15.91 ± 0.31 16.7± 0.41 100 ± 4.11

Ni(II) 15.91 ± 0.31 16.9 ± 0.44 100 ± 4.36

Cu(II) 15.91 ± 0.31 15.8 ± 0.48 100 ± 3.46

Zn(II) 15.91 ± 0.31 16.2 ± 0.52 100 ± 4.25

Pb(II) 15.91 ± 0.31 16.6 ± 0.39 100 ± 4.31

Al(III) 15.91 ± 0.31 16.4 ± 0.33 100 ± 4.02

Cr(III) 15.91 ± 0.31 16.5 ± 0.37 100 ± 4.62

Fe(III) 15.91 ± 0.31 16.4 ± 0.38 100 ± 3.11

Fig. S17: Recyclability of EY-SO using sulphide ion (S2−).
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Fig. S18: Recyclability of EY-SM using sulphide ion (S2−).
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IR

Fig. S19: IR spectrum of EY-MO.

Fig. S20: IR spectrum of EY-MM.
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1H NMR

Fig. S21: 1H NMR spectrum of EY-MO. 
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Fig. S22: 1H NMR spectrum of EY-MM. 

 13C{1H} NMR

Fig. S23: 13C{1H} NMR spectrum of EY-Mo 
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Fig. S24: 13C{1H} NMR spectrum of EY-MM 

Fig S25: Normalized R vs Hg2+ of EY-So 
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Fig S26: Normalized R vs Hg2+ of EY-SM

Fig S27: Fluorescence spectra of EY-SO (10-5 M) in the presence of different metal ions (5 
equiv.).  
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Fig S28: UV-vis absorption spectra of EY-SO (10-5 M) in the presence of different metal ions 
(5 equiv.)
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Fig.S29: Fluorescence spectra of EY-SM (10-5 M) in the presence of different metal ions (5 
equiv.).

Fig S30: UV-vis absorption spectra of EY-SM (10-5 M) in the presence of different metal ions 
(5 equiv.).
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Fig. S31:  1H NMR of EY-SO + 0 equiv. Hg2+.

Fig. S32:  1H NMR of EY-SO + 0.2 equiv. Hg2+
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Fig. S33:  1H NMR of EY-SO + 0.4 equiv. Hg2+.

Fig. S34:  1H NMR of EY-SO + 0.6 equiv. Hg2+.
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Fig. S35:  1H NMR of EY-SO + 0.8 equiv. Hg2+.

Fig. S36:  1H NMR of EY-SO + 1 equiv. Hg2+ (EY-MO).
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Fig. S37: Cytotoxicity data of HgCl2 obtained by the MTT assay for 48 hours in MDA-MB-
231, A-549 and HEK-293 cell lines. In this study the cultured cells were treated with the 
HgCl2 in the concentration range of 0.39 to 50 µM (n=2) for 48 h. The graphs were plotted 
using the GraphPad Prism 8.0.1.   
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