


1. Reagents and instruments
All chemicals and solvents used for synthesis were purchased from commercial

suppliers and applied directly in the experiments without further purification. The
progress of the synthetic reactions was monitored by TLC coqgated silica plates
(Merck 60F254, 250em in thickness), and spots were visualized by UV light. Merck
silica gel 60 (7€200 mesh) was used for general column chromatography purification.
'H NMR and ®)C NMR spectra were recorded on a Bruker 400 spectrometer.
Chemical shifts are repodein parts per million relative to internal standard
tetramethylsilane (Si(Cl = 0.00 ppm) or residual solvent peaks (CB€I7.26 ppm,
DMSO-ds = 2.50 ppm).*H NMR coupling constantsJ) are reported in Hertz (Hz),
and multiplicity is indicated as tHellowing: s (singlet), d (doublet). Higresolution
mass spectrum (HRMS) was obtained on an Agilent 6540 UHD AceMads
Q-TOFLC/MS. The U\visible spectra were recorded on a 468900
UV-VIS-NIR-spectrophotometer (METASH, China). Fluorescence studiese wer
carried out using 80 spectrophotometer (Tianjin Gangdong Sci & Tech.,
Development. Co., Ltd). ANGELA TECHNOLOGIES HPLC LIDF was employed

for HPLC analysis. The cellular bioimaging was carried out on confocal microscopes

(Olympus FV 1000).

2. Syntheic procedures of donors 1 and 2

Synthesis of 4,4diaminothiobenzophenone ). To a solution of
4,4-diaminobenzophenong106 mg, 0.5 mmol) in tetrahydrofuran 20 mL),
Lawesson'Reagent(LR, 202 mg, 0.5 mmol) was addedat room temperatureThe
mixture was stirred & O for 4 h under nitrogen gas protectioAfter cooling and
filtration, the filtrate was evaporated under reduced pressure to remove the solvent.
The residue was purified by flash column chromatogragbting with 10-50% ethyl
acetate/petroleum ethés give adark redsolid productl (89 mg, B%). *H NMR
(400 MHz, DMSQds) Ui 7.45 (d,J = 87 Hz, 4H), 6.52 (dJ = 87 Hz, 4H), 6.16 §,
4H). 13C NMR (101 MHz, DMSQde) Ui 2262, 153.4, 135.3, 139, 1121. HRMS
(ESI): m/z [M+H] calculated for @H12N2S*: 229.0794; found: 229.0801



Synthesis of 4,4dimethoxythiobenzophenone (2). To a solution of
4,4-dimethoxybenzophenon@21 mg, 0.5 mmol) in toluene(20 mL), LR (202 mg,
0.5 mmol) was addedt room temperaturd he mixture was stirred & 0 for 4 h
under nitrogen gas protectioAfter cooling and filtration, the filtrate was evaporated
under reduced pressure to remove the solvEme residue was purified by flash
column chromatography, wing with 10-30% ethyl acetate/petroleum ethergive a

blue solid product2 (94 mg, B3%). *H NMR (400 MHz, DMSQds) Ui 7.73 (d,J = 8.8
Hz, 4H), 6.88 (d,) = 8.8 Hz, 4H), 3.88 (s, 6H)*C NMR (101 MHz, DMSQds) U

233.4, 163.2, 140.9, 132.2, 113.3, 55.6. HRMS (ESI): m/z [M+dd]culated for
C1sH150,S": 259.0787; found: 259.0790.

3. General procedure for spectroscopic and HPLC studies

All measurements were performed in degassed phosphate buffer (PBS, 50 mM, pH
7.4, containing 50% C#CN). Compounds were dissolved into §€HN to prepare the
stock solutions with concentrations of 5 mM. The reaction mixture was shaken
uniformly before spectra were measured.

For HPLC studies, thiocamphor (0.3 mM) in PBS (50 mM, pH = 7.4; 50%GIH
was analyzed by HPLC at different reactiormdi Conditions: ANGELA
TECHNOLOGIES HPLC LG10F; C18 column with 4.6 mm x 250 mm; flow 1.0 mL
min; buffer a: 0.1% trifluoroacetic acid in water; buffer b: MeOH. Elution condition:
0-3 min, buffer b: 580%; 320 min, buffer b: 8®5%; 2025 min, buffer b:95-5%.

Detection wavelength: 250 nm.

4. Methylene blue assay

H>S concentration was determined via the widely usedhylene blue assay
(MBA).? The stock solutions of 1% Zn(OAgcn water, 30 mM FeGlin 1.2 M HCI,
20 mM N,N-dimethylp-phenylene diamine in 7.2 M HCl were prepared. The

methylene blue cocktail solution was freshly prepared by mixing Zn(QA&€Ck,



andN,N-dimethytp-phenylene diamine solutions with a 1:2:2 ratio (v:v:v). A solution
(1.8 mL) containing 0.9 mL of the meatlene blue cocktail and 0.9 mL degassed PBS

in cuvettes was used as MBA background solution. A 250 mM stock solution®f Na

in degassed PBS was prepared on ice and dilttetl0 mM Immediately after
dilution, N&S solutions was added to the 1.8 mL MBAgige final concentrations of

10, 20, 30, 40, and 50 pM, respectively. Solutions were mixed thoroughly, and
incubated at 25 for 1 h. Absor fance

calibration curve.

5. Cell culture, cell cytotoxicity assay andbioimaging

HelLa (human cervical cancer) cells were purchased from the Cell Bank of the
Chinese Academy of Sciences (Shanghai, China). The cells were cultured in DMEM
medium with 10% fetal bovine serum, and 1% penicillin/streptomycin, at 37 € in a 5%
CQOp atmosphere.

The celitrappable HS probeAM-BODIPY-NBD developed by our group was
used to visualized the 28 releasing by donot via cell imaging® Briefly, the
coverslips were added to a 2#ell plate before cells were seedd@then HelLa cells
were seeded into 24vell plate with a density of 8xOcells/well and cultured for
overnight. After that, cells were pretreated witld ANWBODIPY-NBD for 0.5 h,
and incubated with dondrfor 4h. Then the cells were washed with PBS three times
and then fixedwith 4% paraformaldehyde solution for 10 min. Following the 4%
paraformaldehyde fixing, the cells was stained with DAPI for 7 min. Finally, the cells
were washed with PBS and imaged on a confocal microscope (Olympus FV1000)
with a 20>objective lens. Emigsn was collected at the green channel (560 nm)
with 488 nm excitation.

The cytotoxicity of donorl was assessed by Cell Counting -RBitf{CCK-8) cell
viability assay. Briefly, the HelLa cells were seeded in av8b plate at a density of
1x10* cells/wel and grown to confluence. Then, varying concentrations of dbnor

were added to the cells and incubation for 24 h. After that, the culture medium was
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refreshed with medium containing C& s ol uti on (10 eL/well) a
cell s f or 2n, Gbsosbaincedf7each well Wwads measured by a microplate
reader at 450 nm.

Evaluation of antioxidant activity of donor 1. The HelLa cells were seeded into a
96-well plate at a density of 1xFCcells/well and cultured for 24 h. Then cells were
incubated 20@ M Bt mi xed with different concentrat.i
donorl dissolved in fresh culture medium for 2 h. Subsequently, the culture medium
was replaced with fresh medium containing GEK s ol ut i on (10 eL/ w
incubated with cells for 2 h & 7 : After that, the absor b

measured by a microplate reader at 450 nm.
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7. Supplementary figures
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Fig. S1 Time-dependent absorbance spectra of thiocamph8r0 (&)Mhd HPLC traces of
thiocamphoi( 3 0 0 (b¥itvVPBS buffer (pH 7.4, 50 mM; containing 30% DMSO).
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Fig. S2 H.S calibration curve for the MBssay. AMN&S stock solution (10 mM) was added to
fresh MB solution to make the finalB concentrations of 10, 20, 30, 40 and 50 M. The MB
solution was allowed to react withh&ifor 1 h before measuring the absorbance at 670 nm.
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Fig. S3 HRMS spectraof hi o mi ¢ h | (®2mM ®or 4k & PRSrbeffer (pH = 7.4).
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Fig. S4 (a,c)Concentratcd e pendent absorption spectXim of thio
PBS buffer (50 mM, pH = 7.4)b(d) The linear relationship betwearb s or bance of t hi omi
ketone at 506 nm and its concentration (b), of ddnat413 nm and its concentration (d). For

thi omi chl er 6s ket ond® pM,; forhdenorll,ithe énear rangawiag at leasb s O
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Fig. S5 Clarity of different concentrations of donbfa) and dono® (b) solutionsn PBS buffer
(50 mM, pH = 7.4) presented by phatd&oth donors are soluble up to 400 M, and a small
number of insoluble substances appeared api@dd@r both donors.
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Fig. S6 HRMS spectra of dondr (5 mM) in PBS buffer (pH = 7.4) after overnight incubation.
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Fig. S10 'H NMR spectrum of dondt.
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Fig. S11 3C NMR spectrum of dondk.
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Fig. S12 HRMS spectrum of dondk.
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Fig. S13 'H NMR spectrum of donc2.

Fig. S14 13C NMR spectrum of dondt.
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