


1. Reaction snechanism

The mechanism for the hydrolysis of the thiocarbamat€GBT-OMe with hypochlorite involves
the sulfur of the thiocarbonyl reacting with an electrophilic halogen .atorhe charged intermediate
thenundergoes baseatalysed nucleophilic attack by.®l to afford a tetrahedral intermediate, which
results in theeliminaion of the ESIPT fluorophorproducing a fluorescence response
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Scheme S2Reaction offCBT-OMe with Hg?* or Hg?* andH20:



2. Met hods

2.1 Spectroscopic Materials and Methods

All spectroscopic measuremergzcept pH titrationwere performed in 0.1 M phosphate buffer (pH
7.4,1% DMSQ v/v, 1 mM CTAB) at room temperature. Absorption spectra were recorded using a
CARYWINUV UV-Visible spectrophotometer. Fluorescence spectra were recorded uyséngira

elmer LS50scanning spectrafbrometer. Samples for absorption and fluorescence measurements
were contained in 1 cmx1 cm quartz cuvettes (3.5 mL volupid) effect on the fluorescence
intensity of TCBT-OMe toward HOCI was tested in water solution (containing 1% DM$MM
CTAB).

2.2 Generation of various ROSs

ROOA

ROO was generated from 2;@zobis (2Za mi di nopr opane) di hydroc-hl ori de
amidinopropane) dihydrochloride,1 M) was added into deionizer water, and then stirred at 37 °C for
30min;

0,
Superoxide wagenerated from K@ KO, and 18crown-6 ether (2.5 eq) was dissolved in DMSO to
afford a 0.25 M solution.

Ao

Hydr oxyl radi cal was generated by the Fenton r e
(H20, 10 eq) was added to Fe(G)&in deionizel water.

ONOOr

Simultaneously, 0.6 M KN 0.6 M in HC1, 0.7 M in KO, was added at to a 3 M NaOH solution at
0 °C. The concentration of peroxynitrite was estimated by using extinctiefficient of 1670 cm
IM-1at 302 nmin 0.1 M sodium hydroxide aqueous solutions.

‘OCl
The concentrationo©Cl was determined from t hemabsorption

H20>
The concentration of #D,was det er mined from the ®wbsorption at



3. UVAnal ysi s
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Fig. S1 UV spectra offCBT-OMe (5 uM), with and without HCI@CIO (10 uM) inPBSpH 7.4, containing
1% DMSO, 1 mM CTAB.
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Fig. S2 UV spectra ofCBT-OMe ( 5  aviv and without the addition ddg?*( 1 5 & M)Oz(aln2l0 He M)
in PBS pH 7.4, containing 1% DMSO, 1 mM CTAB. Eanbasuremenvastakenl4 min after H§" addition.



4, Fl uorescence
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Fig. S3. Fluorescence intensity changesydd;) for TCBT-OMe (5 uM) with the additiorof HOCI (0- 18 uM)

in PBS pH 7.4, containing 1% DMSO, 1 mM CTAB25°C .

= 310 nm, aem = 472 nm.

~ 1200

3 . -

< 1000

= |

2 800

g .

£ 600

Q

g o

o 4001

8 HCIO addition

Q

2 200- \

2 =

m 0 1 v 1 € 1 1 L] - 1
0 5 10_15 20 25 30

Time (s)

FIl uorescence

intensities

Fig. S4- Fluorescence intensity over time EBT-OMe (5 uM) with the addition of HOCI (20 M) in PBEH

7.4, containing 1% DMSO, 1 mM CTAB 25C.ae x =

3¢t AmMAT2

nm

W



4.2 Determination of detection limit

The detection limit (CDL) was calculated by IUPAC assay. CDLsbi®i'(sb is the ratio of

signal and noise, m is the slope of linear equation). The sb was determined through standard
deviation (11 times) of /2 for TCBT-OMeat 5 &M wi t hout ad.diti on
According the linear equation (Y 26.87312+ 71.48 X) of TCBT-OMe to HOCI
concentation (from 0 t0o0.67 ¢ M Fig. $4), which was calculated as about 0.181.n

According the linear equation (Y = 26.17956 + 58.46 X) TEBT-OMe to Hg™*
concentrati on Fid. 850 whiclo was calculatedBa8 ab8dkT nM.
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Fig. S5. Fluorescence intensity versus concentration of HCIO focéheulation otthe limit of detectionfor
TCBT-OMe in PBS pH 7.4, containing 1% DMSO, 1 mM CTAB 25°C. Fluorescence intensities were
me as ur eed= Wi 1t Ohm&kiA2 nmderror bar represents sldOD is 0.16 nM.



4.3 Effects of pH on thefluorescence responsef TCBT -OMe for HOCI
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Fig. S6. Effects of pH on thdluorescence responsgd TCBT-OMe ( 5 ¢ M) for HOCI (35 ¢MN
(containing 1% DMSQ1 mM CTAB) .= 410 nm,aen= 472 nm.Each measurement was acquired 15 min
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Fig. S7. Fluorescence intensity versus concentration of Iftg the calculation of the limit of detection for

TCBT-OMe in PBS pH 7.4, containing 1% DMSO, 1 mM CTAB 25°C. Fluorescence intensities were
me a s ur eed= Wi 1t Ohm A2 Nnmderror bar represents s.d. LOD34.7 nM.



4 4. Fluorescence response afCBT-OMe to Hg?*with the addition of H202
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Fig. S8. Fluorescence spectra GiCBT-OMe ( 5 & M) in the* (presk®ncandf i Mgr e .
concentrations of 0. ( f i n al concentration: 0, 20, 40, 80, 100, |
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4.5 Selectivity of TCBT-OMe for Hg?*
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Fig. S9. Selectivity bar chart ofCBT-OMei n PBS pH 7. 4, HgaDMMSQ,ilmd 120 &M H
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4.6 Time-dependent fluorescence response dCBT-OMe to Hg?*
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Fig. S10Fluorescencentensity over time fofTCBT-OMe ( 5 & M) i n t h%( 9 reeM)eaacred oH Hg
(120eM) in PBSpH 7.4, containing 1% DMSO, 1 mM CTA& 25'C. aex= 310 nm/aem= 472 nm



5. Mass spec analysis

+MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd

Intens. ] +MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd
x1053 -
2.04 =S
E O OCH
1.5 N E E 3 (367.0596
1.0 @Es
057
E 101.1079 236.0729
) S S U & W T l v.v44,9'1607-..'.|......
100 200 300 400 500 600 m/z
# m/z I 1% Area S/N
1 88.0217 11189 8.0 191  3606.8
2 101.1079 20658 149 470 47025
3 107.0478 14040 10.1 95 2819.8
4 236.0729 17367 12.5 468 12310
5 245.0386 15696 11.3 663  1078.1
6 345.0798 51403 37.0 2621 21333
7 346.0817 9771 7.0 509 395.2
8 367.0596 139074 100.0 7784 3676.3
9 368.0613 25790 18.5 1397 670.6

10 369.0557 13391 9.6 738 3427
Generate Molecular Formula Parameters

Charge Tolerance SearchRadius H/C Ratio min. H/C Ratio max. Electron Conf. Nitrogen Rule sigma limit

positive 25 ppm 0.05 m/z 0 3 both true 0.05
Expected Formula ~ C17H16N202S2 Adduct(s): H,Na
# meas.m/z theo.m/z Err[ppm] Sigma Formula
1 345.0798 345.0726 21.00 0.0141 C17H17N202S2
1 367.0596 367.0545 1390 0.0144 C17H16N2Na102S2

Fig. S11.HRMS spectrum oT CBT -OMe before the addition of specific analyte

+MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd

Intenss.g +MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd
x10°4

% ©:s
9 Vi

25 N>—Q 474.1994
] HO o—

11
| ' 236.0828380.039/ 372.2477 l

0 T ——r———T — T T — T T T T
100 200 300 400 500 600 m/z

# m/z I 1% Area S/N

1 236.0828 28861  12.8 587 1485.2

2 280.0394 12856 5.7 593 1076.1

3 4732001 50645 224 4465 10313

4 4741994 225811 100.0 19204 4655.1

5 475.1984 73219 324 5979 15282

6 4761963 22349 9.9 1843 4723

7 4951806 24482 108 2161  680.8

8 496.1774 104641 463 9721 2958.8

9 497.1800 32248 143 2798 9275

10 498.1779 9402 42 827 2751
Generate Molecular Formula Parameters

Charge Tolerance SearchRadius H/C Ratio min. H/C Ratio max. Electron Conf. Nitrogen Rule sigma limit

positive 25 ppm 0.05 m/z 0 3 both true 0.05
Expected Formula  C14H11NO2S Adduct(s): H,Na
# meas.m/z theo.m/z Err[ppm] Sigma Formula
1 280.0394 280.0403 -290 0.0376 C14H11N1Na102S1

Fig. S12.HRMS spectrum oTCBT-OMe + HCIO.




+MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd

Intens. +MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd|
x105
61 s
d Seaw
537.0957
HO o—
2 -
L 360.3258 617.3762
0 - - — + - - — -
100 200 300 400 500 600 mz
" m/z I 1% Area S/N
| 2580597 78311 189 3729 28188
2 2800424 414406 1000 21860 91235
3 2810457 61666 149 3018 13339
4 2820396 18760 45 865 3989
S 3603258 32009 7.7 1839 15740
6 S$37.0957 290149 700 30765 70937
7 5380959 97771 236 10008 23253
8 539.0931 42064 102 4573 9740
9 6173762 46419 112 5354 28148

10 6183791 18083 44 2193 10850
Generate Molecular Formula Parameters

Charge Tolerance SearchRadius H/C Ratio min. H/C Ratio max. Electron Conf. Nitrogen Rule sigma limit
iti 0.05

positive 25 ppm 0.05 miz 0 3 both true
Expected Formula  C14H11NO2S Adduct(s): H,Na
# meas.m/z theo.m/z Err[ppm] Sigma Formula
1 258.0597 258.0583 520 0.0050 C14H12N102S1
1 280.0424  280.0403 740 00110 C14H11N1Na102S1

Fig. S13.HRMS spectrum oTCBT-OMe + Hg?*.

+MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd

Intenss._ +MS, 1.0-1.3min #(119-154), -Spectral Bkgrnd
x10°4
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0.0 L LA SR S e S e S e sy ey tepeee—— T T T
100 200 300 400 500 600 m/iz

# m/z I 1% Area S/N

1 1079680 19314 358 440 102215

2 214.0901 4352 8.1 168 530.8

3 2239732 8365 15.5 324 785.1

4 236.0833 53924 100.0 602 3946.9

5 237.0860 5133 9.5 86 369.0

6 2439420 5572 10.3 224 363.9

7 280.0416 22359 415 951 1848.9

8 347.0071 5027 9.3 304 333.6

9 4132805 7409 137 419 502.5

10 6151429 5293 9.8 559 581.3
Generate Molecular Formula Parameters

Charge Tolerance SearchRadius H/C Ratio min. H/C Ratio max. Electron Conf. Nitrogen Rule sigma limit

positive 25 ppm 0.05 m/z 0 3 both true 0.05
Expected Formula ~ C14H11NO2S Adduct(s):  H,Na

# meas.m/z theo.m/z Err[ppm] Sigma Formula

1 280.0416 280.0403 470 0.0233 C14H11N1Na102S1

Fig. S14. HRMS spectrum oTCBT-OMe + Hg?* + H20x.




6. HCI O/ @e©ection i

n water

sampl es

Table S1. Recovery ofHCIO/CIO in three water samples. (Sample A, tap water from University of
Bath; Sample B, water from Avon River in Bath; Sample B, water fromaRdath spain Bath) in
the presence of CTAB (1 mMINdTCBT-OMe

Type Added (¢ M Found (g M R.S.D (%) Recovery(%)
sample A 2.81 2.72+0.03 4.9 96.80
5.97 5.89+0.01 5.3 98.66
12.84 12.76+0.14 4.5 99.38
sample B 2.81 2.78+0.25 3.4 98.93
5.97 5.86+0.09 4.5 98.15
12.84 13.01+0.14 5.8 101.32
sample C 2.81 3.08+0.18 6.1 95.73
5.97 6.24+0.21 4.7 102.85
12.84 13.91+0.27 5.2 100.86
7. Cell i maging experiments

Cell imaging experiment method

The Hela cellsvere seeded into confocal Petri dishes in complete medium, and then incubated for 12
h under standard culture conditions. After the cells had attatihedells were washed wibMEM
t i TOERTsQMe $tark soldtidén (8enM) veas loaded into tHeLa cells for 30

for three

min; (b) HeLa cels pretreated witfiCBT-OMe ( 4 0
1.2eg mL?* for 90 min; (c)HeLa celk pretreated witiCBT-OMe ( 4 0
preincubation

wi t h

250

e M)

for

anot her
e M)
e M ABAH TCRTrOM& @O0 cki)ifar ;

for

30 min
anot her

(d)

30 min followed by the addition of 8M NaOCI for 5 min.Finally, cells were washed twice with 2
mL of DMEM respectivelythen 2 mL of fresh DMEM was added into the confocal dish as the
culture medium forconfocal microscopy studyrluorescence images were collected by Leica TCS
SP5 Il confocal laser scanning microscopy using an HCx PLAPO 63x eittodg (NA: 1.40) and
TCBT-OMe was excited at 405 nm and theissions were collected in the range of -520 nm

(yellow channel).

c



8. Synthetic
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Scheme 8. Synthesis of CBT-OMe

2-(Benzo[d]thiazol2-yl)-6-methoxyphenol
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HBT-OMe was synthesized according to the similar proceduris.brief, A solution of 2
aminothiophenol (0.9 m 12.6 mmol) ana-vanilin (1.44 g, 9.45 mmol) in EtOH (30} aq HO-
(30%, 56.8 mmol) and aq HCI (32% HCI, 28.35 mmol) was stirred at room temperaturb.fohe
solution was quenched by 35LnH.O. The precipitate was filtered, dried and recrystdlifrom
EtOH to afford theitle compound as bght yellow solid .20 g 68%)'H NMR (500 MHz, CDCJ) U
8.02 (d,J = 8.1 Hz, 1H), 7.94 7.87 (m, 1H), 7.52 (ddd] = 8.3, 7.4, 1.2 Hz, 1H), 7.457.39 (m,
1H), 7.35 (dd,J = 7.9, 1.3 Hz, 1H), 6.99 (df,= 7.8, 3.9 Hz, 1H), 6.9% 6.89 (m, 1H), 3.97 (s, 3H);

13 NMR (500MHz, CDCl)

d 169. 31

(s),

151.

66

(s),

148.

96

125.50 (s), 122.17 (s), 121.42 (s), 119.96 (s), 119.09 (s), 116.77 (s), 114.07 (s), 56.22 (s). HRMS

(ES"): calc. for GaH1NO:S [M+NaJ* 280.0403, found 280.0435.

(



O-(2-(Benzo[d]thiazol2-yl)-6-methoxyphenyl) dimethylcarbamothioate

Dimethylthiocarbamoyl chloride (5.0 g, 14.4 mméled was slowly added into the solutionldBT -
OMe (0.94 g, 3.6 mmoll eg in dry CHCI, (30 mL). N-diisopropylethylamine (1.2BL, 7.2 mmol,

2 eqiy) wasthen added dropwide the reaction mixture, which was thgtivred atrt until the reaction
reached completion. After the removal of £, the residues were purified through silica column
chromatogaphy to obtaiffCBT-OMe as alight-yellow solid (180 mg, 72%)H NMR (500 MHz,

cbcl) @ 8.09 (d, J = 8.7 Hz, 1H), 7.99 (d, J
7.2, 4.7, 1.2 Hz, 1H), 7.427.34 (m, 2H), 7.11 (d, J = 8.2 Hz, 1H), 8., 3H), 3.53 (s, 6H)%C
NMR (126 MHz, CDCf) U 186.64 (s), 162.40 (s), 152.

43.64 (s), 39.21 (SHRMS (ES): calc. for GH1N20,S; [M+H] * 345.0726, found 345.0751.

6 4
128.15 (s), 126.60 (s), 126.08 (s), 125.12 (s), 123.29 (s), 121.33 (s), 121.20 (s), 114.27 (s), 56.39 (s),

1

(



9. NMR

Fig. S15. 'H NMR spectrum oHBT-OMe.

Fig. S16. *3C NMR spectrum oHBT-OMe.



