General Information.

All reagents and solvents were of reagent grade and were purchased from Aldrich. *H-NMR (400
MHz) and C-NMR (100 MHz) spectra were recorded on a Bruker Avance 400 MHz NMR
spectrometer. Mass spectral analyses were performed on an ABI APl 3200 (ESI-Triple
Quadruple). HPLC was performed on a Shimadzu Prominence UFLC (column: Waters C18 3.5
uM, 4.6x100 mm). UV-Vis absorption spectra were recorded on a Shimadzu PharmaSpec UV-
1700 UV-Visible spectrophotometer. Fluorescence spectra were recorded on a Shimadzu RF-
5301PC fluorometer. 96-Well plates were read and recorded on a PerkinElmer 1420 multi-label
counter. Compounds 1,111 2,124 g [l WSp-5I21 and GYY 41371 were synthesized according to

literature procedures.

Synthesis of HPs

Synthesis of “trimethyl lock”-based H>S prodrug HP-101 (Scheme 1)

Scheme 1
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Synthesis of sodium 3-(2-acetoxy-4, 6-dimethylphenyl)-3-methylbutanethioate (HP-101). A
solution of 3-(2-acetoxy-4,6-dimethylphenyl)-3-methylbutanoic acid (1, 78 mg, 0.3 mmol),
Lawesson's reagent (60 mg, 0.15 mmol) and 1.5 mL CHxCl. in a sealed tube was subjected to
microwave irradiation (100 <C, 6 min). After completion of reaction, the solution mixture was
diluted with dichloromethane (DCM, 5 mL). The organic layer was washed by 1 N HCI and
brine, and dried over anhydrous sodium sulfate. Then, after filtration, DCM was removed under
vacuum. The residue was purified by flash column chromatography (hexane: ethyl acetate =10:1)
to give an oily residue (59 mg). The oil product was dissolved in methanol, and a NaOH solution
(8.4 mg in 2 mL methanol) was added at -78 <C. After 3 minutes, the methanol in the reaction

mixture was removed by rotavapor. Diethyl ether was added into the crude product, and the final



product was precipitated from diethyl ether as a white solid (57 mg, 67%). *H NMR (CDsOD): §
6.80 (s, 1H, Ph-H), 6.53 (s, 1H, Ph-H), 3.33 (s, -CH2-CO-), 2.58 (s, 3H, Ph-CHj3), 2.32 (s, 3H, -
CO-CHj3), 2.21 (s, 3H, Ph-CHa), 1.54 (s, 6H, Ph-C(CHs3)2-); 13C NMR (CD30OD): §219.0, 172.4,
150.7, 139.4, 137.0, 136.4, 132.9, 123.9, 64.4, 40.6, 31.8, 25.7, 22.0, 20.2. HRMS calcd for
C15H1903S [M-H] 279.1055, found: 279.1051.

Synthesis of HP-102 (

Scheme 1.)
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Reagents and conditions (i) EtsN, DCM, 0 “C-rt, 12 h, 46%; (ii) AcCOH/H.O, THF, rt, 12 h, 91%);
(iii) Pyridinium chlorochromate (PCC), DCM, rt, 2 h, 83%; (iv) NaClO2/NaH2PQs, 2-methylbut-
2-ene, t-BuOH, rt, 2 h, 52%; (v) 1) Lawesson’s reagent, DCM, microwave, 6 min; 2) NaOH,
methanol, -78 “C, 56% for the last two steps .



[0001] Synthesis of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)-3,5-dimethylphenyl
cyclopropanecarboxylate (4). To a solution of 2-(4-((tert-butyldimethylsilyl)oxy)-2-
methylbutan-2-yl)-3,5-dimethylphenol (2, 1.9 g, 5.9 mmol) and EtsN (1.2 ml, 8.8 mmol) in DCM
(150 mL) was added dropwise cyclopropanecarbonyl chloride (3, 0.8 ml, 8.8 mmol) at 0 'C
during a period of 10 min. The mixture was allowed to warm to room temperature and was
stirred for an additional 12 h. Then the reaction was quenched with the addition of H,O (100 mL),
and extracted with ethyl acetate (2 < 150 mL). The combined organic phase was dried over
anhydrous Na>SO4 and evaporated under reduced pressure to give the crude product, which was
purified by column chromatography (hexane: ethyl acetate =100:1) to give a colorless oil (1.04 g,
46%). *H NMR (CDCls): §6.79 (s, 1H), 6.56 (s, 1H), 3.50 (t, J = 8.0Hz, 2H), 2.52 (s, 3H), 2.22 (s,
3H), 2.06 (t, J = 8.0Hz, 2H), 1.86-1.80 (m, 1H), 1.49 (s, 6H), 1.17-1.13 (m, 2H), 1.01-0.95 (m,
2H), 0.85 (s, 9H), -0.02 (s, 6H); *C NMR (CDCls): 174.1, 150.1, 138.4, 136.0, 134.3, 132.3,
123.2, 61.0, 46.1, 39.3, 32.0, 26.1, 25.4, 20.3, 18.4, 13.7, 8.9, -5.2. HRMS calcd for C23Hz303Si
[M+H]"391.2663, found: 391.2649.

Synthesis of 2-(4-hydroxy-2-methylbutan-2-yl)-3,5-dimethylphenyl cyclopropanecarboxylate (5).
To a solution of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)-3,5-dimethylphenyl
cyclopropanecarboxylate (4, 1.04 g, 2.7 mmol) in tetrahydrofuran (THF, 15 mL) was added H,O
(15 mL) and AcOH (45 mL). The reaction mixture was stirred at room temperature for 4 h,
quenched with H>O (50 mL), and extracted with ethyl acetate (2 < 150 mL). The combined
organic phase was dried over anhydrous Na>SO4, evaporated under reduced pressure, and
purified by silica gel column chromatography (hexane: ethyl acetate =6:1) to give a colorless oil
(680 mg, 91%). *H NMR (CDCls): § 6.81 (s, 1H), 6.55 (s, 1H), 3.54 (t, J = 8.0 Hz, 2H), 2.52 (s,
3H), 2.22 (s, 3H), 2.06 (t, J = 8.0 Hz, 2H), 1.87-1.82 (m, 1H), 1.51 (s, 6H), 1.18-1.14 (m, 2H),
1.04-0.99 (m, 2H); 3C NMR (CDCls): 174.8, 150.0, 138.5, 136.3, 134.1, 132.5, 123.4, 60.7, 45.9,
39.3,32.2, 255, 20.3, 13.7, 9.1. HRMS calcd for C17H2403 [M+H]*277.1798, found: 277.1789.

Synthesis of 3,5-dimethyl-2-(2-methyl-4-oxobutan-2-yl)phenylcyclopropanecarboxylate (6). To a
solution of PCC (1.5 g, 7.0 mmol) in DCM (20 mL) was added dropwise 2-(4-hydroxy-2-
methylbutan-2-yl)-3,5-dimethylphenyl cyclopropanecarboxylate (5, 0.96 g, 3.5 mmol) in DCM

(25 mL) at room temperature. After 2 h, the mixture was directly subjected to column
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chromatography (hexane: ethyl acetate =10:1) to obtain the pure product as colorless oil (0.8 g,
83%). *H NMR (CDCls): § 9.55 (t, J = 4Hz, 1H), 6.84 (s, 1H), 6.61 (s, 1H), 2.84 (d, J = 4.0 Hz,
2H), 2.53 (s, 3H), 2.23 (s, 3H), 1.86-1.80 (m, 1H), 1.57 (s, 6H), 1.17-1.14 (m, 2H), 1.05-1.00 (m,
2H); 3C NMR (CDCls): 203.3, 174.1, 149.7, 137.9, 136.9, 132.8, 132.7, 123.5, 56.8, 38.3, 31.7,
25.5,20.4, 13.6, 9.1. HRMS calcd for C17H2203 [M+H]*275.1642, found: 275.1632.

Synthesis of 3-(2-((cyclopropanecarbonyl)oxy)-4,6-dimethylphenyl)-3-methylbutanoic acid (7).
To a solution of 3,5-dimethyl-2-(2-methyl-4-oxobutan-2-yl)phenyl cyclopropanecarboxylate (6,
200 mg, 0.73 mmol) in t-BuOH (4 mL) and 2-methylbut-2-ene (0.7 mL), NaClO2 (98 mg, 1.08
mmol) in 0.67 M NaH2PO4 (0.8 mL) was added dropwise at room temperature. After 2 h, the
reaction mixture was quenched with H.O (10 mL), and extracted with ethyl acetate (2 <50 ml).
The combined organic phase was dried over anhydrous Na;SOs and then evaporated under
reduced pressure to give the crude product, which was purified by column chromatography
(hexane: ethyl acetate =5:1) to yield a white solid (110 mg, 52%). *H NMR (CDCls): § 6.80 (s,
1H), 6.59 (s, 1H), 2.86 (s, 2H), 2.53 (s, 3H), 2.22 (s, 3H), 1.89-1.83 (m, 1H), 1.58 (s, 6H), 1.18-
1.14 (m, 2H), 1.03-0.98 (m, 2H); *C NMR (CDCls): 177.5, 174.2, 149.7, 138.1, 136.4, 133.5,
132.5,123.2,47.7, 38.9, 31.4, 25.4, 20.4, 13.6, 9.1. HRMS calcd for C17H2204 [M+H]"291.1591,
found: 291.1580.

Synthesis of Sodium 3-(2-((cyclopropanecarbonyl)oxy)-4,6-dimethylphenyl)-3-methy
Ibutanethioate (HP-102). To a solution of 3-(2-((cyclopropanecarbonyl)oxy)-4,6-
dimethylphenyl)-3-methylbutanoic acid (7, 110 mg, 0.38 mmol) in DCM (5 mL) was added
Lawesson’s reagent (77 mg, 0.19 mmol). The mixture was heated in a microwave at 100 C for 6
min. The mixture was directly subjected to column chromatography (hexane: ethyl acetate =25:1)
to obtain the pure product as colorless oil, which was then dissolved in 5 ml methanol. Then 2.5
ml of 0.1 M NaOH methanol solution was added at -78 “C. After 5 min, the mixture was allowed

to warm to room temperature and the solvent was removed by vacuum. The final product was
achieved by precipitation from ether as a white solid (70 mg, 56%). 'H NMR (400 MHz,
CDs0D): 6 6.77 (d, J = 0.8 Hz, 1H), 6.46 (d, J = 0.8 Hz, 1H), 3.35 (s, 2H), 2.56 (s, 3H), 2.18 (s,
3H), 1.99-1.98 (m, 1H), 1.53 (s, 6H), 1.09-1.04 (m, 4H); 3C NMR (CDCls): 196.1, 174.0, 149.8,
138.1, 136.7, 133.0, 132.6, 123.3, 58.5, 39.9, 31.5, 25.6, 20.4, 13.7, 9.2. HRMS calcd for
C17H2:NaO3S [M+H]"329.1182, found: 329.1168.



Synthesis of HP-103 (Scheme 3)
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OoTBS

oH OTBS
OH . OH
i i \\H/O
_— _—
(0]

0

8 9 1

OH CHO COOH

L — -y oy
0 o) 0
11 12 13
. COSNa
VI
\n/O
o)
14

Reagents and conditions: (i) tert-Butyldimethylsilyl chloride(TBDMSCI), Dimethylformamide
(DMF), imidazole, 92%; (ii) acetic anhydride, 4-Dimethylaminopyridine(DMAP), 3 h, 91%; (iii)
ACcOH/H20, THF, rt, 12 h, 91%; (iv) PCC, DCM, rt, 2h, 92%; (v) NaClO2/NaH:PO4, 2-
methylbut-2-ene, t-BuOH, rt, 2 h; 79% (vi) 1) Lawesson’s reagent, DCM, microwave, 6 min; 2)
NaOH, methanol, -78 ‘C, 60% for the last two steps.

Synthesis of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)phenol (9). To a 20-ml vial
was added 2-(4-hydroxy-2-methylbutan-2-yl)phenol (8, 2.5 g, 14 mmol), imidazole (2.8 g, 42
mmol), TBDMSCI (4.2 g, 28 mmol ) and DMF (7 ml). The mixture was stirred for 5 min at
room temperature, then quenched with the addition of H,O (100 mL), and extracted with ethyl
acetate (2>x150 mL). The combined organic phase was washed by saturated NaHCO3 (2><150 mL)
and dried over anhydrous Na>SO4 and evaporated under reduced pressure to give the crude
product, which was purified by recrystallization in methanol to give a white solid (3.8 g, 92%).
'H NMR (400 MHz CDCls): & 7.19 (d, J = 7.6 Hz, 1H), 7.08-7.04 (m, 1H), 6.86-6.83 (m, 1H),
6.66 (d, J = 7.6 Hz, 1H), 6.10 (s, 1H), 3.51 (t, J = 7.6 Hz, 2H), 2.17 (t, J = 7.6 Hz, 2H), 1.42 (s,



6H), 0.88 (s, 9H), 0.02 (s, 6H). 23C NMR (CDCl3) & 154.9, 134.1, 127.7, 127.3, 120.2, 116.9,
61.7, 43.3, 36.7, 29.0, 26.1, 18.5, -5.1. HRMS calcd for C17Hs002Si [M+H]*295.2088, found:
295.2075.

Synthesis of 2-(1-((tert-butyldimethylsilyl)oxy)-2-methylpropan-2-yl)phenyl acetate (10). To a
solution of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)phenol (9, 1.53 g, 5.6 mmol)
in DCM (10 mL), was added acetic anhydride (1.63 g, 3 mmol), EtsN (1.62 g, 16 mmol ) and
DMAP (0.29 g, 2.4 mmol). The mixture was stirred at room temperature for 2 h. The reaction
was quenched with H>O (10 mL) and extracted with ethyl acetate (2 <50 mL). The combined
organic phase was dried over anhydrous Na;SO4 and evaporated under reduced pressure to give
the crude product, which was then purified by column chromatography (hexane: ethyl acetate
=100:1) to obtain colorless oil (1.6 g, 91%). *H NMR (CDCls): § 7.33 (dd, J = 7.6 Hz, 1.2 Hz,
1H), 7.25-7.21 (m, 1H), 7.18-7.14 (m, 1H), 7.00 (dd, J = 7.6 Hz, 1.2 Hz, 1H), 3.41 (t, J = 7.6 Hz,
2H), 2.33 (s, 3H) 2.01 (t, J = 7.6 Hz, 2H), 1.37 (s, 6H), 0.84 (s, 9H), -0.04 (s, 6H). *C NMR
(CDCl3) 6 169.5, 149.2, 139.0, 128.2, 127.2, 125.8, 124.1, 60.6, 44.5, 36.9, 29.3, 26.1, 21.8, 18.4,
-5.2. HRMS cald for C19H3203Si [M+H]*337.2193, found: 337.2201.

Synthesis of 2-(4-hydroxy-2-methylbutan-2-yl)phenyl acetate (11). To a solution of 2-(1-((tert-
butyldimethylsilyl)oxy)-2-methylpropan-2-yl)phenyl acetate (10) in 3 ml THF (1.50 g, 4.46
mmol), was added H>O (3 mL) and AcOH (9 mL). The reaction mixture was stirred at room
temperature for 4 h, quenched with H.O (10 mL), and extracted with ethyl acetate (2>60 mL).
The combined organic phase was dried over anhydrous Na;SO4 and evaporated under reduced
pressure to give the crude product, which was purified by column chromatography (hexane: ethyl
acetate =2:1) to obtain colorless oil (900 mg, 91%). *H NMR (CDCls): & 7.32 (dd, J = 7.6 Hz,
1.6 Hz, 1H), 7.25-7.21 (m, 1H),7.18-7.14 (m, 1H), 6.98 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 3.40 (t, J =
7.6 Hz, 2H), 2.34 (s, 3H), 1.99 (t, J = 7.6 Hz, 2H), 1.37 (s, 6H). *3C NMR (CDCls3) § 169.9,
149.1, 138.8, 128.1, 127.3, 126.0, 124.2, 60.1, 44.4, 36.7, 29.2, 21.8. For Ci3H1s0s
[M+H]"223.1329, found: 223.1333.

Synthesis of 2-(2-methyl-4-oxobutan-2-yl)phenyl acetate (12). To a solution of PCC (1.55 g, 7.2
mmol) in DCM (5 mL), a solution of (2-(4-hydroxy-2-methylbutan-2-yl)phenyl acetate (11, 710
mg, 3.20 mmol) in DCM (5 mL) was added dropwise at room temperature. After 2 h, the
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mixture was directly subjected to column chromatography (hexane: ethyl acetate =10:1) to obtain
the pure product as colorless oil (650 mg, 92%). *H NMR (CDCls): § 9.45 (t, J = 2.8 Hz, 1H),
7.38 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 7.30-7.26 (m, 1H), 7.22-7.18 (m, 1H), 7.05 (dd, J = 7.6 Hz, 1.6
Hz, 1H), 2.79 (d, J = 2.8 Hz, 2H), 2.36 (s, 3H), 1.46 (s, 6H). *.C NMR (CDCls): § 202.8, 169.3,
149.0, 137.5, 128.0, 127.8, 126.2, 124.5, 54.6, 36.3, 29.1, 21.8. HRMS calcd for C13H1603
[M+H]"221.1172, found: 221.1178.

Synthesis of 3-(2-acetoxyphenyl)butanoic acid (13). To a solution of 2-(2-methyl-4-oxobutan-2-
yl)phenyl acetate (12, 600 mg, 2.73 mmol) in t-BuOH (12 mL) and 2-methylbut-2-ene (2.5 mL)
was added dropwise NaClO2 (564 mg, 6.27 mmol) in 0.67M NaH2PO4 (2.0 mL) at room
temperature. After 2 h, the reaction was quenched with H>O (20 mL), and extracted with ethyl
acetate (2>50 ml). The combined organic phase was dried over anhydrous NaSOs and
evaporated under reduced pressure to afford the crude product, which was purified by column
chromatography (hexane: ethyl acetate =5:1) to obtain a white solid (510 mg, 79%). *H NMR
(CDCla): 5 7.38 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 7.27-7.23 (m, 1H), 7.19-7.15 (m, 1H), 7.03 (dd, J =
8.0 Hz, 1.6 Hz, 1H), 2.79 (s, 2H), 2.35 (s, 3H) 1.47 (s, 6H). 3C NMR (CDsOD) & 175.2, 171.0,
150.4, 139.9, 128.9, 128.2, 126.7, 125.2, 46.6, 37.4, 29.1, 21.6. HRMS calcd for C13H1604
[M+Na]* 259.0941, found: 259.0945.

Synthesis of sodium 3-(2-acetoxyphenyl)-3-methylbutanethioate (HP-103). A solution of 3-(2-
acetoxyphenyl)butanoic acid (13, 100 mg, 0.42 mmol) and Lawesson’s reagent (85 mg, 0.21
mmol) in DCM (5 mL) in a sealed tube was subjected to microwave irradiation (100 T, 6 min).
The mixture was directly subjected to column chromatography (hexane: ethyl acetate =20:1) to
obtain the pure product as colorless oil, which was then dissolved in 5 ml methanol. To this
solution 3 ml of 0.1 M NaOH methanol solution was added at -78 ‘C. After 5 min, the mixture
was allowed to warm to room temperature and the solvent was removed by vacuum. The final
product was achieved by recrystallization in ether as a white solid (70 mg, 60%). 'H NMR
(CD30D): & 7.39 (dd, J = 8.0Hz, 1.6 Hz, 1H), 7.26-7.22 (m, 1H), 7.19-7.15 (m, 1H), 7.04 (dd, J
= 8.0Hz, 1.6 Hz, 1H), 3.18 (s, 2H), 2.36 (s, 3H) 1.44 (s, 6H). 13C NMR (CDCls) § 195.7, 169.3,
148.9, 137.5, 128.0, 127.8, 126.0, 124.2, 56.2, 37.5, 28.4, 21.8. HRMS calcd for C13H1sNaOsS
[M-Na] 251.0747, found: 251.0742.



Synthesis of HP-104 (Scheme 4)
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Reagents and conditions (i) TBDMSCI , imidazole, DMF, rt, 92%; (ii) EtsN, DCM, 0 ‘C-rt, 12 h,
73%; (i) ACOH/H20, THF, rt, 12 h, 85%; (iv) PCC, DCM, rt, 2 h 88%; (v) NaClO2/NaH;POs,
2-methylbut-2-ene, t-BuOH, rt, 2 h 65%; (vi) 1) Lawesson’s reagent, DCM, microwave, 6 min; 2)
NaOH, methanol, -78 ‘C, 65% for the last two steps .

Synthesis of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)phenol (9). To a 20-ml vial
was added 2-(4-hydroxy-2-methylbutan-2-yl)phenol (8, 2.5 g, 14 mmol), imidazole (2.8 g, 42
mmol), TBDMSCI (4.2 g, 28 mmol ) and DMF (7 ml). The mixture was stirred for 5 min at room
temperature, then quenched with the addition of H20 (100 mL), and extracted with ethyl acetate
(2x<150 mL). The combined organic phase was washed by saturated NaHCO3 (2><150 mL), dried
over anhydrous Na>SOa, and evaporated under reduced pressure to give the crude product, which
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was purified by recrystallization in methanol to give a white solid (3.8 g, 92%). 'H NMR
(CDClz): 6 7.19 (d, J = 7.6 Hz, 1H), 7.08-7.04 (m, 1H), 6.86-6.83 (m, 1H), 6.66 (d, J = 7.6 Hz,
1H), 6.10 (s, 1H), 3.51 (t, J = 7.6 Hz, 2H), 2.17 (t, J = 7.6 Hz, 2H), 1.42 (s, 6H), 0.88 (s, 9H),
0.02 (s, 6H). 13C NMR (CDCls) § 154.9, 134.1, 127.7, 127.3, 120.2, 116.9, 61.7, 43.3, 36.7, 29.0,
26.1, 18.5, -5.1. HRMS calcd for C17H3002Si [M+H]*295.2088, found: 295.2075.

Synthesis of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)phenyl
cyclopropanecarboxylate (14). To a solution of 2-(4-((tert-butyldimethylsilyl)oxy)-2-
methylbutan-2-yl)phenol (9, 2.0 g, 6.8 mmol) and EtzN (1.4 g, 13.6 mmol) in DCM (150 mL)
was added dropwise cyclopropanecarbonyl chloride (3, 1.46 g, 13.6 mmol) at 0 ‘C. The mixture
was allowed to warm to room temperature and stirred for 12 h. Then the reaction was quenched
with the addition of HO (100 mL), and solution was extracted with ethyl acetate (2><150 mL).
The combined organic phase was dried over anhydrous Na,SO4 and evaporated under reduced
pressure to give the crude product, which was purified by column chromatography (hexane: ethyl
acetate =50:1) to give a colorless oil (1.8 g, 73%). *H NMR (CDCls): § 7.32 (dd, J = 7.6 Hz, 1.6
Hz, 1H), 7.23-7.19 (m, 1H), 7.16-7.12 (m, 1H), 6.98 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 3.41 (t, J = 7.6
Hz, 2H), 2.03 (t, J = 7.6 Hz, 2H), 1.92-1.85 (m, 1H), 1.38 (s, 6H), 1.19-1.18 (m, 2H), 1.05-1.00
(m, 2H), 0.84 (s, 9H), -0.04 (s, 6H). °C NMR (CDCl3) § 173.5, 149.4, 139.1, 128.1, 127.1, 125.6,
124.2, 60.7, 44.5, 36.9, 29.2, 26.1, 18.3, 13.5, 9.1, -5.2. HRMS calcd for C,1Hz403Si
[M+H]*363.2350, found: 363.2348.

Synthesis of 2-(4-hydroxy-2-methylbutan-2-yl)phenyl cyclopropanecarboxylate (15). To a
solution of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)phenyl
cyclopropanecarboxylate (14, 1.7 g, 4.69 mmol) in THF (20 mL) was added H>O (20 mL) and
AcOH (60 mL). The reaction mixture was stirred at room temperature for 4 h, quenched with
H>0 (50 mL), and extracted with ethyl acetate (2 > 150 mL). The combined organic phase was
dried over anhydrous Na,SO4 and evaporated under reduced pressure, and purified silica gel
column chromatography (hexane: ethyl acetate =10:1) as colorless oil (1.1 g, 95%). 'H NMR
(400 MHz CDCl3): 6 7.32 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 7.24-7.20 (m, 1H), 7.18-7.13 (m, 1H),
6.96 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 3.42 (t, J = 7.6 Hz, 2H), 2.03 (t, J = 7.6 Hz, 2H), 1.93-1.87 (m,
1H), 1.39 (s, 6H), 1.21-1.17 (m, 2H), 1.07-1.02 (m, 2H). *C NMR (CDCls) § 174.1, 149.4, 139.0,



128.1, 127.3, 125.9, 124.3, 60.3, 44.4, 36.9, 29.2, 13.6, 9.2. For CisH2003 [M+H]"249.1485,
found: 249.1485.

Synthesis of2-(2-methyl-4-oxobutan-2-yl)phenyl cyclopropanecarboxylate (16). To a solution of
PCC (2.2 g, 10.0 mmol) in DCM (20 mL) was added dropwise 2-(4-hydroxy-2-methylbutan-2-
yl)phenyl cyclopropanecarboxylate (15, 1.1 g, 4.4 mmol) in DCM (25 mL) at room temperature.
After 2 h, the mixture was directly subjected to column chromatography (hexane: ethyl acetate
=20:1) to obtain the pure product as colorless oil (0.95 g, 88%). *H NMR (CDCls): § 9.45 (t, J =
2.8 Hz, 1H), 7.38 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 7.29-7.25 (m, 1H), 7.21-7.17 (m, 1H), 7.03 (dd, J
= 8.0 Hz, 1.6 Hz, 1H), 2.81 (d, J = 2.8 Hz, 2H), 1.93-1.86 (m, 1H), 1.47 (s, 6H), 1.21-1.17 (m,
2H), 1.08-1.04 (m, 2H). 3C NMR (CDCls): § 202.9, 173.4, 149.2, 137.6, 127.9, 127.7, 126.0,
124.5,54.5, 36.3, 29.1, 13.5, 9.2. HRMS calcd for C15sH1803 [M+Na]*269.1148, found: 269.1149.

Synthesis of 3-(2-((cyclopropanecarbonyl)oxy)phenyl)-3-methylbutanoic acid (17). To a solution
of 2-(2-methyl-4-oxobutan-2-yl)phenyl cyclopropanecarboxylate (16, 900 mg, 3.6 mmol) in t-
BuOH (20 mL) and 2-methylbut-2-ene (4 mL) NaClO2 (496 mg, 5.4 mmol) in 0.67 M NaH2PO4
(4 mL) was added dropwise at room temperature. After 2 h, the reaction mixture was quenched
with H20 (20 mL), and extracted with ethyl acetate (2 <100 ml). The combined organic phase
was dried over anhydrous Na,SO4 and then evaporated under reduced pressure to give the crude
product, which was purified by column chromatography (hexane: ethyl acetate =10:1) to yield a
white solid (610 mg, 65%). *H NMR (MeOH): § 7.42 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 7.23-7.14 (m,
2H), 6.97 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 2.80 (s, 2H), 1.99-1.93 (m, 1H), 1.47 (s, 6H), 1.13-1.07
(m, 4H). 3C NMR (CDCls) § 177.6, 173.6, 149.1, 138.2, 127.8, 127.5, 125.8, 124.1, 45.8, 36.7,
28.4, 13.5, 9.2. HRMS calcd for C15H1s04 [M+H]"263.1278, found: 263.1279.

Synthesis of sodium 3-(2-((cyclopropanecarbonyl)oxy)phenyl)-3-methylbutanethioate (HP-104).
To a solution of 3-(2-((cyclopropanecarbonyl)oxy)phenyl)-3-methylbutanoic acid (17, 120 mg,
0.46 mmol) in DCM (5 mL) was added Lawesson’s reagent (92 mg, 0.23 mmol). The mixture
was heated in a microwave at 100°C for 6 min. The mixture was directly subjected to column
chromatography (hexane: ethyl acetate =20:1) to obtain the pure product as colorless oil, which
was then dissolved in 5 ml methanol. Then 2.5 ml of 0.1 M NaOH methanol solution was added
to the reaction solution at -78 ‘C. After 5 min, the mixture was allowed to warm to room

temperature and the solvent was removed by vacuum. The final product was achieved by
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recrystallization in ether as a white solid (90 mg, 65%). *H NMR (CDCls): § 7.38 (d, J = 7.2 Hz,
1H), 7.28-7.17 (m, 2H), 7.04 (d, J = 8.0 Hz, 1H), 4.41 (s, 1H), 3.11 (s, 2H), 1.97-1.90 (m, 1H),
1.48 (s, 6H), 1.22-1.20 (m, 2H), 1.09-1.06 (m, 2H); *C NMR (CDCls): 195.8, 173.4, 149.1,
137.6, 128.0, 127.7, 125.9, 124.2, 56.3, 37.5, 28.4, 13.5, 9.3. HRMS calcd for CisH17NaOsS
[M+H]301.0869, found: 301.0871.

Synthesis of HP-105 (Scheme 5)

Scheme 5

OTBS o
-~ o) OTBS
H OH
T i O
o

19

s s X s
CHO
i /&é ii 0
20

HP-105
22

Reagents and conditions (i) EDC/DMAP, DCM, rt, 2 h, 88%; (ii) AcOH/H.O, THF, rt, 12 h,
87%; (iii) PCC, DCM, rt, 2 h, 81%; (iv) NaClO2/NaH2POs, 2-methylbut-2-ene, t-BuOH, rt, 2 h,
66%; (v) 1) Lawesson’s reagent, DCM, microwave, 6 min; 2) NaOH, methanol, -78 ‘C, 65% for

the last two steps
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Synthesis of 2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)-3,5-dimethylphenyl (S)-2-(6-
methoxynaphthalen-2-yl)propanoate (19). To a solution of 2-(4-((tert-butyldimethylsilyl)oxy)-2-
methylbutan-2-yl)-3,5-dimethylphenol (2, 1.27 g, 3.9 mmol), (S)-2-(6-methoxynaphthalen-2-
yl)propanoic acid (18, 1.00 g, 4.4 mmol) and DMAP (100 mg, 0.8 mmol) in DCM (50 mL) was
added EDC (1.62 g, 8.7 mmol). The mixture was stirred at room temperature for 2 h, then
quenched with the addition of H,O (50 mL), and extracted with DCM (2>50 mL). The combined
organic phase was dried over anhydrous Na>SO4 and evaporated under reduced pressure to give
the crude product, which was purified by column chromatography (hexane: ethyl acetate =50:1)
to give a colorless oil (1.86 g, 88%). *H NMR (CDCls): § 7.77-7.72 (m, 3H), 7.50 (dd, J = 8.4 Hz,
J=1.6Hz, 1H), 7.17-7.14 (m, 2H), 6.74 (d, J = 1.2 Hz, 1H), 6.32 (d, J = 1.2 Hz, 1H), 4.04 (q, , J
= 7.2 Hz, 1H), 3.93 (s, 3H), 3.40 (t, J = 7.2 Hz, 2H), 2.48 (s, 3H), 2.14 (s, 3H), 1.91 (t, J = 7.2 Hz,
2H), 1.69 (d, J = 7.2 Hz, 3H), 1.36 (d, J = 7.2 Hz, 6H), 0.84 (s, 9H), -0.06 (s, 6H); *C NMR
(CDCls): 173.7, 157.8, 150.2, 138.3, 136.0, 134.9, 134.2, 134.0, 132.3, 129.5, 129.1, 127.4,
126.6, 126.5, 122.7, 119.2, 105.7, 60.9, 55.4, 46.3, 45.9, 39.2, 31.9, 31.9, 26.1, 25.4, 20.3, 18.6,
18.3, -5.2. HRMS calcd for C33H4604Si [M+H]"535.3238, found: 535.3239.

Synthesis of 2-(4-hydroxy-2-methylbutan-2-yl)-3,5-dimethylphenyl (S)-2-(6-methoxynaphthalen-
2-ylpropanoate (20). To a solution of (2-(4-((tert-butyldimethylsilyl)oxy)-2-methylbutan-2-yl)-
3,5-dimethylphenyl (S)-2-(6-methoxynaphthalen-2-yl)propanoate (19, 1.86 g, 3.5 mmol)in THF
(15 mL) was added H>O (20 mL) and AcOH (45 mL). The reaction mixture was stirred at room
temperature for 12 h, quenched with H.O (50 mL), and extracted with ethyl acetate (2 <100 mL).
The combined organic phase was dried over anhydrous Na,SO4 and evaporated under reduced
pressure. Silica gel column chromatography (hexane: ethyl acetate =2:1) gave the product as
colorless oil (1.27 g, 87%). *H NMR (CDCls): § 7.79-7.74 (m, 3H), 7.52 (dd, J=8.4 Hz, J= 1.6
Hz, 1H), 7.19-7.15 (m, 2H), 6.77 (d, J = 1.2 Hz, 1H), 6.35 (d, J = 1.2 Hz, 1H), 4.08 (q, J = 7.2
Hz, 1H), 3.93 (s, 3H), 3.44 (t, J = 7.2 Hz, 2H), 2.49 (s, 3H), 2.16 (s, 3H), 1.92-1.80 (m, 2H), 1.72
(d, J = 7.2 Hz, 3H), 1.37 (s, 6H); 13C NMR (CDCI3): 174.2, 157.9, 150.2, 138.4, 136.3, 134.6,
134.0, 134.0, 132.5, 129.4, 129.1, 127.5, 126.7, 126.5, 122.8, 119.3, 105.7, 60.6, 55.4, 46.3, 45.6,
39.2,32.0, 25.5, 20.2, 18.5. HRMS calcd for C27H3204 [M+Na]*443.2193, found: 443.2192.
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Synthesis of 3,5-dimethyl-2-(2-methyl-4-oxobutan-2-yl)phenyl (S)-2-(6-methoxynaphthalen-2-
yhpropanoate (21). To a solution of PCC (1.2 g, 5.6 mmol) in DCM (15 mL) was added
dropwise the solution of 2-(4-hydroxy-2-methylbutan-2-yl)-3,5-dimethylphenyl (S)-2-(6-
methoxynaphthalen-2-yl)propanoate (20, 1.2 g, 2.8 mmol) in DCM (20 mL) at room temperature.
After 2 h, the mixture was directly subjected to column chromatography (hexane: ethyl acetate
=5:1) to obtain the pure product as colorless oil (0.97 g, 81%). *H NMR (CDCls): § 9.36 (d, J =
2.4 Hz, 1H), 7.77-7.73 (m, 3H), 7.49 (dd, J = 8.8 Hz, J = 1.6 Hz, 1H), 7.19-7.14 (m, 2H), 6.79 (s,
1H), 6.43 (s, 1H), 4.06 (g, J = 7.2 Hz, 1H), 3.93 (s, 3H), 2.54 (t, J = 2.4 Hz, 2H), 2.48 (s, 3H),
2.18 (s, 3H), 1.71 (d, J = 7.2 Hz, 3H), 1.40 (s, 3H), 1.35 (s, 3H); 13C NMR (CDCI3): 203.22,
173.5, 157.9, 149.9, 137.8, 136.9, 134.3, 134.0, 132.9, 132.7,129.4, 129.1, 127.6, 126.7, 126.4,
123.0, 119.4, 105.7, 56.4, 55.4, 46.3, 38.2, 31.6, 31.4, 25.6, 20.3, 18.4. HRMS calcd for
Ca7H3004 [M+Na]*441.2036, found: 441.2033.

Synthesis  of  (S)-3-(2-((2-(6-methoxynaphthalen-2-yl)propanoyl)oxy)-4,6-dimethylphenyl)-3-
methylbutanoic acid (22). To a solution of 3,5-dimethyl-2-(2-methyl-4-oxobutan-2-yl)phenyl
(S)-2-(6-methoxynaphthalen-2-yl)propanoate (21, 0.96 g, 2.3 mmol) in t-BuOH (18 mL) and 2-
methylbut-2-ene (3 mL) was added dropwise NaClO2 (330 mg, 3.4 mmol) in 0.67 M NaH2PO4
(3.6 mL) at room temperature. After 2 h, the reaction mixture was quenched with H>O (20 mL),
and extracted with ethyl acetate (2 > 50 ml). The combined organic phase was dried over
anhydrous Na>SO4 and then evaporated under reduced pressure to give the crude product, which
was purified by column chromatography (hexane: ethyl acetate =2:1) to yield a white solid (650
mg, 66%). *H NMR (CDCls): §7.77-7.72 (m, 3H), 7.50 (dd, J = 8.8 Hz, J = 2.0 Hz, 1H), 7.16-
7.13 (m, 2H), 6.75 (s, 1H), 6.40 (s, 1H), 4.09 (q, , J = 7.2 Hz, 1H), 3.92 (s, 3H), 2.68-2.55 (m,
2H), 2.49 (s, 3H), 2.15 (s, 3H), 1.70 (d, J = 7.2 Hz, 3H), 1.44 (s, 3H), 1.38 (s, 3H); 13C NMR
(CDCI3): 176.8, 173.7, 157.9, 150.0, 138.1, 136.4, 134.5, 134.0, 133.5, 132.5,129.5, 129.1,
127.5, 126.7, 126.5, 122.7, 119.2, 105.7, 55.4, 47.2, 46.3, 38.8, 31.4, 31.2, 25.5, 20.3, 18.4.
HRMS calcd for C27H300s [M+Na]*457.1985, found: 457.1983.

Synthesis of Sodium (S)-3-(2-((2-(6-methoxynaphthalen-2-yl)propanoyl)oxy)-4,6-
dimethylphenyl)-3-methylbutanethioate (HP-105). To a solution of (S)-3-(2-((2-(6-
methoxynaphthalen-2-yl)propanoyl)oxy)-4,6-dimethylphenyl)-3-methylbutanoic acid (22, 180
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mg, 0.41 mmol) in DCM (5 mL) was added Lawesson’s reagent (83 mg). The mixture was
heated in a microwave at 100 ‘C for 6 min. The mixture was directly subjected to column
chromatography (hexane: ethyl acetate =15:1) to obtain the pure product as colorless oil, which
was then dissolved in 5 ml methanol. Then 2.6 ml 0.1 M NaOH methanol solution was added at -
78 °C. After 5 min, the mixture was allowed to warm to room temperature and the solvent was
removed by vacuum. The final product was achieved by recrystallization in ether as white solid
(140 mg, 72%) *H NMR (CDCls): & 7.81-7.74 (m, 3H), 7.52 (dd, J = 8.8 Hz, J = 2.0 Hz, 1H),
7.20-7.15 (m, 2H), 6.76 (d, J = 1.6 Hz 1H), 6.49 (d, J = 1.6 Hz 1H), 4.14 (q, J = 7.2 Hz, 1H),
3.94 (s, 3H), 2.80-2.64 (m, 2H), 2.48 (s, 3H), 2.18 (s, 3H), 1.74 (d, J = 7.2 Hz, 3H), 1.38 (s, 3H),
1.30 (s, 3H); 13C NMR (CDCI3): 196.2, 173.4, 158.0, 150.1, 138.1, 136.5, 134.4, 134.1, 132.8,
132.6, 129.5, 129.1, 17.7, 126.8, 126.5, 122.8, 119.4, 105.8, 58.1, 55.4, 46.4, 39.7, 31.5, 31.3,
25.6, 20.4, 18.3. HRMS calcd for C27H2004SNa [M+H]": 473.1757, found: 473.1756.

H2S release from HPs

Stock solution preparation. HPs stock solution: HPs were dissolved in DMSO to afford 20 mM
HPs stock solutions. Esterase stock Solution: 6.0 mg Esterase (18 unit/mg esterase from porcine
liver, PLE, Aldrich, E3019) was dissolved in 1.080 ml PBS to provide a 100 unit/mL esterase
stock solution. WSP-5 stock solution: WSP-5 was dissolved in DMSO to prepare a 2.5 mM stock

solution. CTAB was dissolved in ethanol to prepare a 100 mM stock solution.
H>S concentration measurement by an electrode probe ISO-H2S-2.

HPs (Final Conc. 200 uM) was added to an incubation chamber (World Precision Instruments;
WPI) containing phosphate buffer (10 mM; pH 7.4, 10 mL), and esterase (1 unit/ mL) at 37 <C.
H>S formation was detected with the use of a 2-mm H>S-selective microelectrode (1SO-H2S-2;
WPI) attached to an Apollo 1100 Free Radical Analyser (WPI) and shown as picoamps current
generated. A standard curve (using Na.S 9H>O) was generated by following literature

procedures, but using PBS containing esterase at 37 <C .

H>S measurement by a fluorescent probe WSP-5.
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HP-101 (final concentration: 200 uM) or other control compounds were added to PBS (10 mL)
buffer containing esterase (1 unit/ mL) at 37 <C. After 15 minutes, aliquots of 100 uL samples
were taken out and added into 100 uL. PBS containing 50 uM WSP-5 and 100 uM CTAB in 96-
well plate. After mixing and standing for 5 min at room temperature, the fluorescent intensities

at 535 nm were recorded by a plate reader with excitation at 485 nm.

H.S release from HP-101 in cell culture media

HP-101 (200 uM) was added to an incubation chamber (World Precision Instruments; WPI)
containing cell culture media (10mL) at 37 <C. HS formation was detected with the use of a
ISO-H,S-2 attached to an Apollo 1100 Free Radical Analyser and shown as picoamps current
generated (Figure 1). A standard curve (using Na.S 9H.O) was also generated under the same
conditions.! The results (Figure 1) indicated that HP-101 in the DMEM did not release H.S;
however, when HP-101 was added into the media collected after overnight of cell culturing, H2S
was released at a moderate rate, presumably due to the presence of esterases produced by the

cells.
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Figure 1. Standard curves for HS release from HP-101 (200 uM) in cell culture media with or

without FBS as detected using an electrode probe. (n=3, p=0.95)
H>S release from HP-105 measurement

To 9.9 mL phosphate buffer (pH 7.4) solution was added 11.1 mg (200 unit) PLE, followed by
the addition of 100 pL 20 mM HP-105 stock solution (Final Conc.: 200uM). The resultant
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solution was sealed and stirred at 37 <C. At every 30 min, 200 pL of reaction solution was taken
into a 1.5 mL vial containing 200 uL zinc acetate (1 %, w/v). Then the vial was centrifuged for
10 min. (14.5 %< 1000 rp). Removed the supernatant and washed the precipitation with PBS
solution (100 puL =2). Then 600uL N,N-dimethyl-1,4-phenylenediaminesulfate (0.2% w/v in 20%
H2S04 solution) and 50 pL ferric chloride (10% w/v in 0.2% H2SO4 solution) was added to the
vial. Then the vial was centrifuged for 5 min (14.5 <1000 rp). The absorbance (at 740 nm) of the
resulting solution was measured (after stirring for 10 min). H2S concentration was calculated

based on a calibration curve of NaHS.

04 L]
5 T T T T T T T T 1
-1 0 1 2 3 4 5 6 7 8
Time(hour)

Figure 2. Standard curves for HzS release from HP-105 (200 uM) in PBS at 37 <C with 20 unit/
mL PLE. (n=3, p=0.95)

Kinetic studies of esterase trigger lactone formation
Esterase triggered lactone formation from HP-101 as monitored by LC-MS/MS (Figure 3)

HP-101 (final Conc. 200 uM) was added to PBS (10 mL) with 1 unit/mL esterase at 37 <C.
Reaction mixture (10 puL) was taken out every 3 minutes and added into a vial containing 990 uL
methanol at -78<C for 5 minutes. The mixture (14.5 <1000 rp) was centrifuged, and the
supernatant was used as the sample for LC-MS/MS analysis (Agilent 1100 LC, 6410 TripleQ
MS/MS, lon transition: 205.0/135.0, positive mode).

All LC-MS/MS samples were analyzed using liquid chromatography tandem mass spectrometric
method (Agilent 6410 series). Auto-sampler temperature was set at 10 <C, a positive ionization

mode with multiple reaction monitoring (MRM, m/z Q1/Q3) of lactone (m/z 205.0/135.0, RT
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1.4min) was employed. The ion spray voltage was set at 3500 V, ionization temperature set as
300 <€ and drying gas flow rate at 10 L/min. Data acquisition and quantitation were performed
using Mass Hunter software (Agilent Technologies). Separation was achieved using HP1100
series LC (Agilent Technologies, Wilmington, DE) equipped with a photodiode array (PDA)
detector, using an Agilent Zorbax reversed-phase (SB-C18, 3.0x250 mm, 5.0 um) column. A
gradient method was employed to separate the individual GE components using mobile phase A
(0.1% formic acid in water) and mobile phase B (ACN). The gradient elution method with 30%
B at 0 min, 90% B at 20 min, held for 10 min, back to 30% B at 40 min with a flow rate of 0.4

mL/min. An injection volume of 10 puL. was used for analysis.

The results (Figure 3) showed that about 190 uM of the lactone product was formed after
treatment with esterase for 25 min. Such results indicate that about 95% of H»S was released in

that period.
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Figure 3. Esterase-triggered lactone formation from HP-101 as monitored with LC-MS/MS. (n=
3, p=0.95)

Esterase triggering lactone formation from HPs as monitored with HPLC

HPs (final Conc. 200 uM) was added to PBS (10 mL) with 1 unit/mL esterase at 37 <C. 200 pL
reaction mixture was taken out every 10 minutes and added into a vial containing 600 pL ethanol
at -78 <C for 5 minutes. The mixture (14.5 <1000 rp, 90 seconds) was centrifuged, and the
supernatant was used as the sample for HPLC. 200 uL HPLC samples were injected into
Shimadzu Prominence UFLC (column: Waters C18 3.5 uM, 4.6x100 mm, injection loop volume:
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20uL). The mobile phase was acetonitrile (ACN)/H20 (pH=4.0) with ratios defined in the table

below. (Table 1)

HP-101 HP-102 HP-103 HP-104 | HP-105
Eluent 50% ACN 60% ACN 45% ACN 55% ACN | Method b
conditions | >4 min 0~20 min | 0~20 min 0~20min
Retention 13.6 +0.2 9.7 +0.2 7.7 +0.2 8.3+0.2 20.7 +=0.3
time of HPs
(min)
Retention 10.7 +=0.2 5.5+0.2 8.5+0.2 6.1 +0.2 9.6 +0.3
time of the
lactones
(min)

Method b: 45% ACN, 0~10min; 45%-~75% ACN, 10~15 min; 75% CAN, 15-20min; 75%~45% CAN, 20~25min.

Table 1. HPLC monitored esterase triggering lactone formation of HPs. (n= 3, p=0.95)
Stability Studies of the thioacid group

To a solution of 5 mL deuterated PBS (1X pH=7.4), 50.0 mg of potassium thioacetate (0.438
mmol) and 4.0 mg of acetic acid (0.0658 mmol) were added. The mixture was incubated at 37 <C
for 48 hours. The mixture was analyzed by *H NMR at 0- and 48-hour time points, respectively.
The spectrums were shown below (Figure 4). At 0 h, the integration ratio between the methyl
protons in thioacetate (CH3: 2.48 ppm) and that of acetic acid (CHs: 1.94 ppm) is 6.7, which is
consistent of the ratio of the compounds we added, and after 48 hours, the ratio did not change.
Such results indicate that the thioacid group is stable under the conditions of the study.
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Figure 4. 'H NMR spectra of reaction mixture at the 0- and 48-hour time points.

Cell culture

RAW 264.7 (ATCC® TIB-71™) mouse macrophage cells were used in the studies. The
RAW 264.7 cells were maintained in DMEM (Dulbecco’s Modified Eagle’s Medium)
supplemented with 10% fetal bovine serum (MidSci; S01520HI) and 1% penicillin-streptomycin
(Sigma-Aldrich; P4333) at 37 <C with 5% CO..

Cytotoxicity study

The RAW 264.7 cells were seeded in 96-well plate one day before the experiment. Different
concentrations of HP or iHP compounds was directly dissolved in cell culture media and added
into the RAW 264.7 cell culture. The cells were then incubated with the compound for 24 hours
at 37 C with 5% COa. The cell viability was tested by the MTT assay. Specifically, after 24 hr
of incubation, 0.5 mg/mL MTT (3-(4, 5-Dimethylthiazol-2-yl)-2, 5-Diphenyltetrazolium
Bromide) was added into the cell culture for 4 hours. Thereafter, the supernatant was removed
and 100 uLL DMSO was added into the wells containing the cells. After shaking gently for 3

minutes, absorbance at 570 nm was read by a plate reader (Figure 5).

19



140 SHP-101 wiHP-101 140 =HP-102 ®iHP-102

100
80
40
20

0

OuM 25uM S50uM  100uM  200uM  400uM OuM 25uM S50uM  100uM  200uM  400uM

Cell Viability (100% of control)
@
3

Cell Viability {100% of control)
w«
o

o B & 8

140 =HP-103 ®iHP-103 140 =HP-104 =iHP-104

100 100
80

80 60
40 40
20 20
0 0

OuM 25uM 50uM  100uM  200uM  400uM OuM 25uM S0uM  100uM  200uM  400uM

Cell Viability (100% of control)
k-3
k=3

Cell Viability (100% of control)

Figure 5. Cytotoxicity of HPs (n= 4, p=0.95)
Anti-inflammation study

The RAW 264.7 cells were seeded in the 48-well plate one day before the experiment.
Lipopolysaccharide was added into the cell culture to initiate the inflammatory response in RAW
264.7 cells and to trigger the expression of cytokines. RAW 264.7 cells were co-treat with HPs
or iHPs, lunit/mL esterase and 1 pg/mL of LPS for 1 hour. Thereafter, the cell culture
supernatant was collected. The concentrations of TNF-a in the cell culture supernatant was
quantified by a commercial ELISA kit (ELISA Ready-SET-Go!® -eBioscience).
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