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1. Experimental Section

1.1. Reagents:

Dansyl Chloride and, Aniline were purchased from TCI chemicals. 4 aminophenylboronic acid pinacol
ester and Triethylamine were purchased from Sigma Aldrich.

1.2. Synthesis of 1 and 2
1.2.1 Synthesis of 1

Dansyl chloride (100 mg, 0.37 mmol) and triethylamine (155 pL, 1.11 mmol) were added to a solution
of 4-aminophenylboronic acid pinacol ester (77 mg, 0.35 mmol) in dichloromethante (10 mL). The
reaction mixture was stirred at room temperature for 3 h, and the progress of the reaction was monitored
by TLC. Upon completion of the reaction, Trifluoroacetic acid (268 pL, 3.5 mmol) was added and the
reaction mixture was stirred at room temperature for 2 h. The solvent was removed by rotary evaporator
and the crude product was purified using silica gel column chromatography (eluent: EtOAc/hexane, 1:4,
v/v) to give the product as a light yellow solid, 1. Compound 1 with high purity was characterized by
melting point, ESI-MS, 'H NMR, and '*C NMR spectroscopies.

Light yellow solid, yield 80%; M.P.:162 °C; 'H NMR (DMSO-dg) : 10.75 (s, 1H), 8.42 (d, J= 8.4 Hz,
1H), 8.36(d, J = 8.8 Hz, 1H), 8.22 (d, J= 7.6 Hz, 1H), 7.62-7.57 (m, 2H), 7.52 (d, /= 9.2, 2H), 7.24 (d,
J=17.6, 1H), 6.97 (d, J = 8.4 Hz, 2H), 2.80 (s, 6H); 3C NMR (DMSO-dg) 6 :151.07, 139.39, 135.15,
134.8, 130.02, 128.98, 128.9, 128.3, 123.69, 118.94, 117.1, 115.56, 45.18; HRMS (m/z): [M + H']*
calculated for C;gH;9BN,0O,S: 371.1231, observed: 371.1231.

1.2.21 Synthesis of 2

Dansyl chloride (100 mg, 0.37 mmol) and triethylamine (155 pL, 1.11 mmol) were added to a solution
of 4-aminobenzene (37 pL, 0.40 mmol) in dichloromethante (10 mL). The reaction mixture was stirred
at room temperature for 3 h, and the progress of the reaction was monitored by TLC. The solvent was
removed by rotary evaporator and the crude product was purified using silica gel column
chromatography (eluent: EtOAc/hexane, 1:4, v/v) to give the product as a light yellow solid, 2.
Compound 2 with high purity was characterized by melting point, ESI-MS, '"H NMR, and 3C NMR
spectroscopies.

Light yellow solid, yield 86%; M. P. ,121-122 °C; 'H NMR (CH3CN-d;) 3: 8.54-8.46 (m, J= 8.4 Hz,
2H), 8.27-8.23(m, J = 8.8 Hz, 2H), 7.71 (t, J = 7.6 Hz, 1H), 7.60-7.56 (m, 1H), 7.52 (d, J = 8.4 Hz, 1H),
7.16-7.11 (m, 2H), 7.02-6.98 (m, 2H), 4.49 (brs,1H) 2.97 (s, 6H); 13C NMR (CH3CN-d;) 6: 147.44,
137.94, 135.95, 131.79, 130.18, 129.77, 129.13, 128.94, 125.70, 125.64, 123.14, 121.34, 46.49; HRMS
(m/z): [M + H]" calculated for C;gHgN,O,S: 327.1161, observed:327.1160.
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1.3 General fluorescence measurements

A stock solution of 1 (0.5 x 103 M) was prepared in CH3CN and distilled water (1:1) and stored in a
cold and dark place. The concentration of 1 was confirmed by UV absorbance at 330 nm for the dansyl
group. A stock solution (500 uM) of HgCl, was prepared in distilled water. A stock solution (1 mM) of
CH;HgCl was prepared in DMF. Fluorescence emission spectrum of a sample in a cuvette was
measured in distilled water containing 1% CH3;CN or in aqueous buffered solution (10 mM HEPES, at
pH 7.4) containing CH;CN using a Perkin Elmer luminescence spectrophotometer (model LS 55).

Emission spectra (400—700 nm) of the sample were measured by excitation with 380 nm.

1.4 Determination of detection limit

The detection limit was calculated based on the fluorescence titration. To determine the S/N ratio, the
emission intensity of 1 without HgCl, was measured by ten times and the standard deviation of blank
measurements was determined. Three independent duplication measurements of emission intensity were
performed in the presence of HgCl, and each average value of the intensities was plotted as a
concentration of HgCl, for determining the slope. The detection limit is then calculated with the
following equation:

, L 30
Detection limit = —
m

Where, ¢ is the standard deviation of blank measurements, m is the slope between intensity versus

sample concentration.

1.5 HPLC-mass analysis of the reaction

The product of the reaction between 1 and HgCl, was analyzed by HPLC-MS (Thermo scientific
Ultimate 3000 and MSQ plus) with a Agilent C18 column using a water (0.1% TFA)-acetonitrile (0.1%
TFA) gradient. To a solution of 1 (10 uM) in water (1 mL) containing 1% CH3;CN was added HgCl, (5
uM) and incubates 20 min at room temperature. This reaction mixture was injected to the HPLC-MS

and collected the data after run finished.
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Figure S1. HPLC chromatogram of 1. Black line and red line indicated the absorbance at 214 nm and
280 nm, respectively.
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Figure S2. ESI-mass spectrum of 1.
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*** [High Resolution] Orbitrap Mass Spectrometer ( Model : LTQ Orbitrap XL / Company : ThermoFisher Scientific )
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Figure S3. HR Mass Spectrum of 1.
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Figure S4. '"H NMR of 1.
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Figure S5. 3C NMR of 1.
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Figure S6. HPLC chromatogram of 2. Black line and red line indicated the absorbance at 214 nm and
280 nm, respectively.

S11



*** [High Resolution] Orbitrap Mass Spectrometer ( Model : LTQ Orbitrap XL / Company : ThermoFisher Scientific )
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Figure S7. HR Mass Spectrum of 2.
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S13



9.0 10.011.012.013.014.0 15.016.0 17.018.0

8.0

3.0 4.0 5.0 6.0 7.0

2.0

1.0

(thousandths)

0

: HHJJ L

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 O

) /R

47.449 ——
9
7

46.495

Figure S9. 3C NMR of 2.
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Figure S10. Fluorescent spectrum and time-dependent emission intensity at 500 nm of 1 (10 uM)

with Hg?" (0-0.7 equiv.) in (a) water-CH3CN (99/1, v/v) and (b) aqueous buffered solution (10 mM
HEPES, pH 7.4) containing 1% CH3;CN (A¢ = 380 nm).
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Figure S11. Fluorescent spectrum and time-dependent emission intensity at 500 nm of 1 (10 uM)
with various mercury salts (1 equiv) in aqueous buffered solution (10 mM HEPES) at pH 7.4
containing 1% (v/v) CH;CN (Ax = 380 nm).
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Figure S12. Fluorescent spectrum of 2 (10 uM) with HgCl, in aqueous buffered solution (10 mM
HEPE) at pH 7.4 containing 1% (v/v) CH3CN (A = 380 nm).
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Figure S13. Linear emission intensity change of (a) 1 (2 uM) as a function of HgCl, in distilled water
including 0.5% CH;CN (b) 1 (500 nM) as a function of HgCl, in aqueous buffered solution (10 mM
HEPE) at pH 7.4 including 0.5% CH3;CN.
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Figure S14. Fluorescent spectrum and time-dependent emission intensity at 500 nm of 1 (10 uM)
with Hg?" (0.8 equiv, 8 uM) and sequential addition of EDTA (20, 40, 60, and 80 uM) after 10 min
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Figure S15. Mass spectrum of the peak at 52 min with positive ion mode.
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Figure S16. Partial '"H NMR spectra (400 MHz) of 1 (3 mM) in the presence of HgCl, (1 equiv) in
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Figure S17. UV-visible spectrum and emission spectrum of 1 (10 uM) in aqueous buffered solution at
various pHs (Acetate, pH 3.5-4.0; MES, pH 4.5-5.5; HEPES, pH 6.5-8.0; CHES, 8.5-11.5). The
excitation wavelength was 380 nm.
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Figure S18. UV-visible spectrum of 1 (10 uM) with HgCl, in distilled water containing 1% CH;CN.
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Figure S19. (a) Fluorescent spectrum and (b) time-dependent emission intensity of 1 (10 pM) with
CH;HgCl (0-1.0 equiv.) in aqueous buffered solution (10 mM HEPES, pH 7.4) containing 1% CH;CN.
The emission intensity was acquired 5 mins after addition of CH;HgCl (A, = 380 nm).
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Figure S20. HPLC analysis using C;g column of (a) 1 and (b) 1 with CH3;HgCI (1.0 equiv) incubated in
distilled water containing 2% CH3CN. Black line and red line indicated the absorbance at 214 nm and
280 nm, respectively.
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Figure S22. Confocal fluorescence images of A549 cells incubated with 1 (30 uM) (top), and further incubated with
HgCl, (50 uM) (middle), and CH3HgCI (50 uM), bright-field images (a, d, g), confocal fluorescent images (b, e, h) and
merged images (c, f, ). The emission intensities collected in optical windows between 490 and 550 nm [Scale bar = 20

pm].
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Table S1. Comparison of the detection properties of fluorescent probes for methylmercury

. - Emission . Reaction Time
Reaction with Saturation .
thvl Solvent wavelength (equiv.) (equiv. of Ref.
methylmercury (nm) quiv. CH,Hg")
L S e AR H,0/DMSO 20 min (10
NN R \ﬁ_ﬂ' R 4+ —HgSH 99/1 (V/V) 560 nm 8 eq.) 1
Aoy Y aoH + —Hg  OH H,0/DMSO 520 nm 1 100 min (1 2
95/5 (v/v) eq.)
b 1 _x oear g H,O/EtOH 660~80 .
HNCZH.-HNJLH’ A R -'Quj + —HgSH 1-4 (V/V) 0 nm 8 20 min (8 eq_) 3
Q JcHpger  §@ H,O/ACN 1 10 min (10 4
R)LSE’R = glon * —HoseH 99/1 (v/v) >80 nm 0 eq.)
)"H s e o H,O/ACN 500~55 1 ] This
WO T O 99/1 (v/v) 0 nm 5 min (1 eq.) work
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Table S2. The absorption and fluorescence maximum of 4 and 3 in various solvents at room temperature

4 3
Solvent (g) - - - -
abs(nm) em(nm) abs(nm) em(nm)

Toluene (2.38) 345 486.5 341.5 483.5
THF (7.52) 341 4975 342 493.5
DCM (8.93) 3455 510.5 3485 510.5

MeOH (33.0) 340.5 518.5 340.5 518
ACN (36.6) 343 518 344 518
DMF (38.3) 345 518 3435 517

DMSO (47.2) 346 517.5 346.5 520
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