Supporting information

Simultaneous Detection of Glutathione and Hydrogen
Polysulfides from Different Emission Channels

Wengiang Chen,”" Xiuxiu Yue," Hui Zhang,' Wenxiu Li,* Liangliang Zhang,* Qi Xiao," Chusheng
Huang,” Jiarong Sheng, " and Xiangzhi Song®

College of Chemistry and Materials Science, Guangxi Teachers Education University, 530001
Nanning, Guangxi, P. R. China.

iState Key Laboratory for the Chemistry and Molecular Engineering of Medicinal Resources of
Education Ministry, Guangxi Normal University, 541004 Guilin, Guangxi, P. R. China.

§College of Chemistry & Chemical Engineering, Central South University, Changsha, Hunan, 410083,
P. R. China.

E-mail: chenwq@csu.edu.cn

Table of contents

LY T 10} 18 A TIT: S-3
Synthesis 0f COMPOUNA 1..vvvuiirruiiieriiiiiriireerrssrerrs e e e e s e s e e e e e s ernnn s S-3
Synthesis of control compPOUNd 14 .....uuiiieuiiieriisrerrinre e e ereas S-3
Synthesis of control compound 15 .....uuviuiiiiiiiiii s S-4
ST E < S-6
FIQUIE S2. truiiitueiietuasseetasserressrra s s rra s s sraeseee s ee s s e e s saersnsasesasensnnsesannsesnnnnnanns S-6
FIgUIE S3. truiiiitiieeruasseras s e et s s rr s s rr e s er e s ee e s e e s e e e s s e e e s s e ersaseennnnernnnnerrnnnanes S-7
FIGUIE S4. ceniiiiiiiiii i e e e e S-7
FIgUIE S5 tetuiiitueiiereseerae s s rr s e rr s s rra e s rr e se e e s ee s e e e s s e e n s ernaaernnnernnnnerananaaaes S-8
FIQUIE SO, vruieerueiieruisiretisssrsessrre s s rrassersasere s ee s s eessasasrnnssensasennnnsennnnsesnnnnsenes S-9
FIQUIE S7. wriiiitiieereseere s erra e s rrae s e s s rrr e s s rr e s err s e rr s e rra s s ers s ersnsenrnsenrannanns S-10
FIGUIE S8. tuniiuuiiitiesiirn i s e e e e e ra S-10
FIGUIE SO, taniitiiiiiieii i e e e e e e e e e S-11
FIGUIE ST0. iievruiieereieereserrrasserraeserrasssrressrrss s erra s erraasesrsssnrsasssnsnnsansnnsennnnsenns S-12
FIUIe ST 1. iiuuiiuiiiiiiis i e s s r s s raa s e e s ra s e e an s a e eeas S-12
FIQUIE S12. tiiiituiiieriieeteserrrasserrasserrasssrrsssrrs s eera s err s e srassnrsanssnsnnsenennsennnnsenns S-13

S-1



FIUIE ST3. iiuuiiuiiriiiuis s e s e e e e aa s a e s s s e s e s e an s a e e e S-13

FIQUIE ST, iiitiiiitiieere s e erta s s e e s rras s s e s s rrs s e e e s e rr s e sr s s ersnssrnnsensnsenrnnanns S-14
FIUIE ST5. iieuiiiiiiiiiiiiii i e s e s s e e e e e S-14
ST E < S-15
ST E < N S-15
FIQUIE ST8. iievruiieerusierruaserrsasserrasserrasssrrsssrrss s erra s arraaserrsssnrsasssnsnsensnnsennnnssnns S-16
FIQUIE S19. iiiriiiersieereseerra s s srrae s e e s s rre s e rrs s e era s e rr s s rr s s ersansern s eneansenrnnnanns S-16
FIUIE S20 1uiiuuiiuiesieruii s i e s s s s r s e e s e s s a e e aa e e S-17
FIQUIE S21. iietriiieriieeteseersasssrras s rras s s rrs s srrsr s eer s err s e rra s s srsnssrnnsenrnnnenrnnnenns S-17
FIUIE S22, . iiuuiiiiiiiiiu i i s s r e e e r e e S-18
FIUIE S24. . iieeiiiiiiiii i e e e e e e S-19
FIQUIE S26. ievruiiieruiieereserrsasseerasserrassrrrasssrrss s eesa s arrasssrsssnnsansrrsnnssnsnnsennnnssnns S-20
FIQUIE S32. iiitruiieetsieereserrs s s srrae s rras s srrsssrrs s eera s ere s e res s nrsanssrnnsenrnnnenrnnnanns S-23
FIgUIE S33. tiiittiieernierraserrrasserraesrrrasserre s srrs s erra s arr s e rrsssnrsanssrnnnsenrnnserrnnnanns S-23
FIgUre S34. . iieuiiiiiiiii i e e e e S-24
FIgUIE S35, ittt ittt eereserrr s s erra e s e s s s rre s err s erra s e re s e rra s s nrssrrnnsenenneerrnnnanns S-24
FIQUIE S36. ievruiieerueieereierrtasserrasserrassrrrsssrrss s erra s arrasarrsssnrsassnsnnsenennsennnnsenns S-25
T E (< S-25
FIQUIE S38. iettuiieeruiierreserrrasserraeserrassrrrsssrrrsserra s erraaserenssnrsasrnnnnsenrnnsennnnsenns S-26
FIQUIE SA4. ooiitiiiiitis et et rae e s s e e s e e e s e e e s e e e e e er s e e rr e arrn e e rr e anns S-29
FIgUIE SA5. ittt ittt eete e et e s s st as s rrr s e rr s e rr s e er s e rra s e ers s rrnnsereneenrnnanes S-29
FIUIE SA6. iiuuiiiiiiiiiiii i e e e e e S-30
FIQUIE SA7. tiiietiiiittit it rr e et s s e s s rr s e e e s e rr s e er s errn s rrnnserrneerrnnanes S-30
FIQUIE SA8. ieeriiieriieereserrrasserrae s e s s e rre s s er s eer s e rr s e rra s s nrsansersansansnnsernnnnanns S-31
FIGUIE S52. . iiuuiiiuiisiii i s e e e e e e S-33
FIgUIE S53. iiittiieersieeraserrsasserraeserrassrrraserrsas s erra s erraserrsssnnsasrrsnnsensnnsennnnssnns S-33
FIQUIE S54. iittiiiettieete s eeraessrrae s e s s s e e s s rr s eer s e re s e rr s s rrsansersnsenennsenrnnnanns S-34
FIgUre S55. ettt e S-34
e E (< N S-35
T E (< N S-35

S-2



FIgUIE S58. . iiuuiitiiiriiiusii i s s e e e e e S-36

FIQUIE S59. iitriiiereieeteserrrasserras s rras s s rre s s rrs s erra s ereserrn s s ersansernnsenennserrnnnenns S-36

Cell viability assay

RAW264.7 Cells were grown in CMEM medium supplemented with 10 % FBS (Fetal
Bovine Serum) and 1% antibiotics at 37°C under an atmosphere of 5% CO..
Immediately before the experiment, the cells well placed in a 96 well plate, followed
by addition of increasing concentrations of ACC-CI. The final concentrations of the
probe were kept from 0 to 12 pM. The cells were then incubated at 37°C in an
atmosphere of 5% CO; and 95% air for 24 h, followed by MTT assays (n= 5).

Untreated assay with CMEM (n = 5) was also conducted under the same conditions.
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Compound 1 was synthesized according the literature method.””’ "H NMR (500 MHz,
CDCl3) 6 10.32 (s, 1H), 7.87 (d, ] = 9.3 Hz, 1H), 6.74 (dd, J = 9.3, 2.5 Hz, 1H), 6.48
(d, J=2.5Hz, 1H), 3.51 (q, J = 7.2 Hz, 4H), 1.29 (t, J = 7.1 Hz, 6H).

Synthesis of control compound 14
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(1) Oxalyl chloride (90 pL, 1 mmol) was added to a solution of 2 (30 mg, 0.1
mmol) in dry CH,Cl, (5§ mL). DMF (2 uL) was then added as a catalyst. The reaction
mixture was stirred at room temperature for 2 hours under an argon atmosphere. After
removal of the solvent, the residue (compound 17) was used directly for next step
without further purification.

(2) To a mixture of the corresponding phenol (0.2 mmol), Et;N (27 pL, 0.2 mmol)
and 17 (0.1 mmol) was added dry CH,Cl, (3 mL) at room temperature. The mixture
was stirred overnight. The solvent was removed under reduced pressure and the
resultant residue was further purified by silica gel chromatography to afford the
compound 16 in 82% yield. Mp: 160-162°C. "H NMR (300 MHz, CDCI3) & 7.73 (d, J
=9.2 Hz, 1H), 7.45 (dd, J = 8.7, 6.9 Hz, 2H), 7.31 (dd, J = 7.5, 1.3 Hz, 3H), 6.69 (dd,
J=9.2,25Hz, 1H), 6.51 (d, J =2.5 Hz, 1H), 3.48 (q, J = 7.1 Hz, 4H), 1.26 (t, ] = 7.1
Hz, 6H); °C NMR (75 MHz, CDCI3) & 162.05, 157.70, 155.41, 152.59, 150.59,
149.06, 129.53, 129.53,127.82, 126.26, 121.63, 121.63,112.38, 109.85, 106.23, 96.80,
45.09, 45.09,12.41, 12.41; HRMS (ESI) m/z: caled for CaH;3CINO4Na [M+Na]®
394.0822, found 394.0824.

(3) To a solution of compound 16 (43 mg, 0.1 mmol) and 1-propanethiol (14 pL,
0.15 mmol) in anhydrous CH3CN (2 mL) was added Et;:N (21 pL, 0.15 mmol). The
reaction mixture was stirred at room temperature for 20 min. After removal of the
solvent under reduced pressure, the resultant residue was further purified by silica gel
chromatography to afford compound 14 (31 mg, 75%). "H NMR (300 MHz, CDCl;) &
7.88 (d, J =9.1 Hz, 1H), 7.51 — 7.39 (m, 2H), 7.38 — 7.27 (m, 3H), 6.67 (dd, J = 9.2,
2.5 Hz, 1H), 6.51 (d, J = 2.5 Hz, 1H), 3.46 (q, J = 7.1 Hz, 4H), 3.02 (t, J = 7.3 Hz,
2H), 1.72 (dd, J = 14.7, 7.3 Hz, 2H), 1.25 (t, J = 7.1 Hz, 7H), 1.02 (t, ] = 7.3 Hz, 3H).
BC NMR (75 MHz, CDCls) & 163.76, 158.07, 155.32, 152.30, 151.73, 150.83,
129.51, 128.45, 126.13, 121.64, 117.89, 109.31, 108.35, 97.32, 44.95, 38.07, 23.42,
13.34, 12.46. HRMS (ESI) m/z: calcd for C»3H,5NO4SNa [M+Na]+ 434.1402, found
434.1406.

Synthesis of control compound 15
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To a solution of compound 16 (43 mg, 0.1 mmol) and 1-propanethiol (14 pL, 0.15
mmol) in anhydrous CH3;CN (2 mL) was added Et;N (21 pL, 0.15 mmol). The
reaction mixture was stirred at room temperature for 20 min. After removal of the
solvent under reduced pressure, the resultant residue was further purified by silica gel
chromatography to afford compound 15 (31 mg, 75%). '"H NMR (600 MHz, CDCl;) &
10.58 (s, 1H), 7.79 (d, J = 9.1 Hz, 1H), 7.37 (t, J = 7.7 Hz, 2H), 7.20 (dd, ] = 16.7, 7.8
Hz, 3H), 6.50 (d, J = 8.6 Hz, 1H), 6.44 (s, 1H), 3.75 (d, J = 5.0 Hz, 2H), 3.40 (dd, J =
13.5, 6.6 Hz, 4H), 1.75 — 1.66 (m, 2H), 1.45-1.41 (m, 2H), 1.20 (t, J = 6.8 Hz, 6H),
0.92 (t, J = 7.3 Hz, 3H).”C NMR (150 MHz, CDCl3) & 169.94, 161.65, 159.65,
156.87, 151.63, 150.96, 129.19, 128.62, 125.46, 122.42, 107.42, 101.71, 97.64, 83.83,
48.26, 44.75, 32.51, 19.98, 13.65, 12.48.

Reference

[1] Takata, T.; Saeki, K.; Makita, Y.; Yamada, N.; Kihara, N. Inorg. Chem. 2003, 42,
3712.

[2] Liu, J.; Sun, Y.-Q.; Huo, Y.; Zhang, H.; Wang, L.; Zhang, P.; Song, D.; Shi, Y.;
Guo, W. J. Am. Chem. Soc. 2014, 136, 574.
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Figure S1. Normalized absorption spectra of ACC-SePh +10.0 equiv of Na,S,, compound 13

and compound 9 in PBS buffer (10 mM, pH 7.4, containing ImM CTAB).

1.0

e

~
"

0.8
0.6 4
0.4

0.2

Normalized absorbanc

0.0

300

350 400 450

500 550 600

Wavelength(nm)

Figure S2. Normalized absorption spectra of ACC-SePh +10.0 equiv of GSH, and compound 14
in PBS buffer (10 mM, pH 7.4, containing 1mM CTAB).
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Figure S3. HRMS chart of ACC-SePh upon addition of 6.0 equiv of Na,S, in PBS buffer (10 mM,
pH 7.4, containing I mM CTAB).
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Figure S4. HRMS chart of ACC-SePh upon addition of 6.0 equiv of GSH in PBS buffer (10 mM,
pH 7.4, containing ImM CTAB).

S-7



300 350 400 450 500 550 600

Wavelength(nm)
B)

040

J —a—434 nm

0.354 —— 375 nm
8 0.0/
g ]
8 0254
2 .
O 0.20
- .
0.151
< _
0.10-

> 5 __ 10 15 20
Time/min

Figure S5 Time-dependent Uv-vis absorption spectra of ACC-SePh (10 uM) in the presence of
10.0 equiv of Cys (A) and the corresponding time-dependent absorption intensity changes (B) in
PBS buffer (10 mM, pH 7.4, containing ImM CTAB).

S-8



=
~

[<P]
(P]
=
=
=2
| .
=
17 ,]
=
<
300 350 400 450 500 550 600
Wavelength(nm)
B)
] —e— 375 nm

0.301
Q ]
= 095
m 4
O 0.20-
h p
8 0.151
_Q ]
<L 0.10-

0.05 T T T T T T T T T

0 5 10 15 20
Time/min

Figure S6. Time-dependent Uv-vis absorption spectra of ACC-SePh (10 uM) in the presence of
10.0 equiv of Hcy (A) and the corresponding time-dependent absorption intensity changes (B) in
PBS buffer (10 mM, pH 7.4, containing ImM CTAB).
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Figure S7. Normalized absorption spectra of ACC-SePh +10.0 equiv of Cys and compound 15
in PBS buffer (10 mM, pH 7.4, containing 1mM CTAB).
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Figure S8. Normalized absorption spectra of ACC-SePh +10.0 equiv of Hey and compound 15
in PBS buffer (10 mM, pH 7.4, containing 1mM CTAB).
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Figure S9. Time-dependent Uv-vis absorption spectra of ACC-SePh (10 uM) in the presence of
10.0 equiv of Na,S (A) and the corresponding time-dependent absorption intensity changes (B) in
PBS buffer (10 mM, pH 7.4, containing ImM CTAB).
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Figure S10. Fluorescence spectra of ACC-SePh (10 uM) in the absence/presence of 5.0 equiv.
of Na,S, in PBS buffer (10 mM, pH 7.4, containing ImM CTAB).
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Figure S11. Time-dependent fluorescence intensity changes of ACC-SePh (10 uM) toward 10

equiv. of Na,S,, Na,S and GSH excited at 366 nm in PBS buffer (10 mM, pH 7.4, containing
ImM CTAB).
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Figure S12. Fluorescence spectra of ACC-SePh (10 4M) in the absence/presence of 5.0 equiv. of
GSH in PBS buffer (10 mM, pH 7.4, containing ImM CTAB).
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Figure S13. Time-dependent fluorescence intensity changes of ACC-SePh (10 uM) toward 10.0
equiv. of Na,S,, Na,S and GSH excited at 430 nm in PBS buffer (10 mM, pH 7.4, containing
ImM CTAB).
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Figure S14. Fluorescence spectra of ACC-SePh in the presence of 6.0 equiv of Na,S,, Na,S; or
Na,S, in PBS buffer (10 mM, pH 7.4, containing ImM CTAB).
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Figure S15. The linear fitting curve between the fluorescence intensity at 465 nm (F,45) and

the concentration ratios ([H,S,)/[GSH]). A, = 366 nm.
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Figure S16. The linear fitting curve between the fluorescence intensity at 540 nm (Fs40) and

the concentration ratios ([H,S,)/[GSH]). A = 430 nm.
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Figure S17. Fluorescence spectra of ACC-SePh (10 uM) in the presence of 10.0 equiv of various
species (KCl, CaCl,, ZnCl,, MgCl,, NaClO, L-Glu, L-Ser, DL-Tyr, D-Pro, Cys, DL-Met, NaHSO;,
Na,S,03, Na,S0,4, H,0,, Na,S, Hey, GSH, Na,S,) in PBS buffer (10 mM, pH 7.4, containing 1
mM CTAB). A = 366 nm.
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Figure S18. Fluorescence spectra of ACC-SePh (10 uM) in the presence of 10.0 equiv of various
species (KCl, CaCl,, ZnCl,, MgCl,, NaClO, L-Glu, L-Ser, DL-Tyr, D-Pro, Cys, DL-Met, NaHSO;3,
Na,S,03, Na,S04, H,0,, Na,S, Hey, GSH, Na,S,) in PBS buffer (10 mM, pH 7.4, containing 1
mM CTAB). Aex =430 nm.

Figure S19. Fluorescence images of ACC-SePh alone (1) and in the presence of Na,S, (2), GSH
(3), Cys (4), Hey (5), and Na,S (6) under illumination by a 365 nm UV lamp.
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Figure S20. Fluorescence intensity at 465 nm of ACC-SePh (10 uM) at different pH values in the

absence/presence of 5.0 equiv. of Na,S, upon excited at 366 nm.
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Figure S21. Fluorescence intensity at 540 nm of ACC-SePh (10 uM) at different pH values in the

absence/presence of 5.0 equiv. of GSH upon excited at 430 nm.
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Figure S22. Percentage of viable RAW?264.7 cells after treatment with indicated
concentrations of ACC-SePh after 24 hours.
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Figure S24. '"H NMR spectrum of compound 2 in ds-DMSO.
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Figure S25. "C NMR spectrum of compound 2 in d;-DMSO.
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Figure $27. '"H NMR spectrum of compound 5 in CDCl;.
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Figure $28. "C NMR spectrum of compound 5 in CDCls.
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Figure S29. HRMS spectrum of compound 5.
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Figure S32. HRMS spectrum of compound 6.
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Figure S33. '"H NMR spectrum of compound 7 in CDCls.
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Figure S34. °C NMR spectrum of compound 7 in CDCls.
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Figure S35. HRMS spectrum of compound 7.
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Figure $39. '"H NMR spectrum of compound 9 in CDCl;.
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Figure S40. °C NMR spectrum of compound 9 in CDCls.
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Figure S41. HRMS spectrum of compound 9.
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Figure S44. HRMS spectrum of compound 10.
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Figure S45. '"H NMR spectrum of compound 11 in CDCls.
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Figure S47. '"H NMR spectrum of compound 12 in CDCls.
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Figure $50. *C NMR spectrum of ACC-SePh in CDCl;.
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Figure S51. HRMS spectrum of ACC-SePh.
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Figure S54. HRMS spectrum of 14.
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Figure S55. '"H NMR spectrum of 15 in CDCl,.
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Figure S58. “C NMR spectrum of compound 16 in CDCl;.
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Figure S59. HRMS spectrum of compound 16.
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