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1. Linear correction between the absorbance ratio and concentrations of NaHS
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Figure S1. Linear correction between the absorbance ratio (A nm/Asia nm) Of NPNM and
concentrations of NaHS (0-80 uM). The absorbance was measured in DMSO-PBS buffer solution
(DMSO: PBS=3:7,vlv,pH =7.4) at 37 <C.

2. Time-dependent absorption spectra of NPNM towards NaHS
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Figure S2. (A) Time-dependent (0-10 min) absorption spectra of NPNM (10 uM) towards NaHS
(100 uM) in DMSO-PBS buffer solution (DMSO: PBS = 3: 7, v/v, pH = 7.4) at 37 <C. (B) The

curve of time-dependent absorbance ratio (1444 nm/ls14 nm) responses towards NaHS.



3. Time-dependent fluorescence spectra of NPNM towards NaHS
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Figure S3. (A) Time-dependent (0-10 min) fluorescence emission spectra of NPNM (10 pM)
towards NaHS in DMSO-PBS buffer solution (DMSO: PBS = 3: 7, viv, pH = 7.4) at 37 <C. (B)

The variation curve of fluorescence intensity at 481 nm with the reaction time (0-10 min). Ak =

435 nm.
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Figure S4. (A) Time-dependent (0-10 min) fluorescence emission spectra of NPNM (10 puM)
towards NaHS in DMSO-PBS buffer solution (DMSO: PBS = 3: 7, v/v, pH = 7.4) at 37 C. (B)

The variation curve of fluorescence intensity at 681 nm with the reaction time (0-10 min). Aex =

510 nm.



4. Absorption and fluorescence response of Mito-NPNM towards NaHS
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Figure S5. The absorption (A) and fluorescence emission (B and C) changes of Mito-NPNM (10
uM) with the various concentration of NaHS (0-150 uM) in PBS buffer solution (pH = 7.4, 37 <C).
(B) Aex =435 nm. (C) Agx =510 nm.

5. Absorption and fluorescence response of Lyso-NPNM towards NaHS
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Figure S6. The absorption (A) and fluorescence emission (B and C) changes of Lyso-NPNM (10
uM) with the various concentration of NaHS (0-150 pM) in DMSO-PBS buffer solution (DMSO:
PBS =3:7, viv,pH =7.4) at 37 <T. (B) Aex =435 nm. (C) kex = 510 nm.



6. Selectivity
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Figure S7. The selectivity of Mito-NPNM (10 uM) towards different molecules (1: blank; 2:
NaHS; 3: HSO3'; 4: SO5”; 5: SO,7, 6: $,057; 8: S,0,7; 9: F'; 10: CI'; 11: Br; 12: I'; 13: AcO’; 14:
SCN; 15: COgZ'; 16: HCOg3; 17: H,PO4; 18: NO,'; 19: OH; 20: CIOT, 21: H,0,; 22: t-BuOOH;
23: Cys; 24: Hey and 25: GSH) in PBS buffer solution at 37 <C. The concentrations of biological

thiols (Cys, Hcy and GSH) were 5 mM, and the concentrations of other molecules were 200 pM.
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Figure S8. The selectivity of Lyso-NPNM (10 uM) towards different molecules (1: blank; 2:
NaHS; 3: HSO5'; 4: SO5%; 5: SO,%, 6: $,057; 8: S,0,° 9: F; 10: CI; 11: Br; 12: I; 13: AcO’; 14:
SCN; 15: C032'; 16: HCOg3; 17: H,PO4; 18: NO,; 19: OH'; 20: CIO, 21: H,0,; 22: t-BuOOH;
23: Cys; 24: Hey and 25: GSH) in DMSO-PBS buffer solution (DMSO: PBS = 3: 7, vlv, pH=7.4)
at 37 <C. The concentrations of biological thiols (Cys, Hcy and GSH) were 5 mM, and the



concentrations of other molecules were 200 uM.

7. The fluorescent emission of the core of N-annulated perylene
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Figure S9. The fluorescence emission spectra of the core of N-annulated perylene in DMSO-PBS
buffer solution (DMSO: PBS = 3: 7, v/v, pH = 7.4) at 37 <T. kex = 400 nm.



8. The stability of NPNM
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Figure S10. The absorption (A) and fluorescence intensity (B) of NPNM (10 uM) before and after

reacting with NaHS (100 uM) for 7 minutes at different pH values. The maximum absorption

wavelength at 514 nm and 444 nm were measured respectively before and after the reaction. The

fluorescence emissions at 681 nm and 481 nm were also measured before and after the reaction.

(C) Photostability of NPNM (10 uM) and the product after reacting with NaHS (100 pM)

compared with fluorescein isothiocyanate were studied under 1 kW/m? light irradiation for 0-60

minutes. (D) Chemostability of NPNM (10 pM) and the product after reacting with NaHS (100

uM) compared with cyanine were also studied after the addition of different concentrations (0-40

equivalents) of NaClO. I, represented the initial fluorescence intensity and | represented the

intensity after the treatment.



9. The pH stability of Mito-NPNM and Lyso-NPNM
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Figure S11. The absorption (A) and fluorescence intensity (B) of Mito-NPNM (10 uM) before
and after reacting with NaHS (100 uM) for at different pH values. The maximum absorption
wavelength at 514 nm and 444 nm were measured respectively before and after the reaction. The

fluorescence emissions at 681 nm and 481 nm were also measured before and after the reaction.
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Figure S12. The absorption (A) and fluorescence intensity (B) of Lyso-NPNM (10 uM) before
and after reacting with NaHS (100 puM) at different pH values. The maximum absorption
wavelength at 514 nm and 444 nm were measured respectively before and after the reaction. The

fluorescence emissions at 681 nm and 481 nm were also measured before and after the reaction.



10. Photostability of Mito-NPNM and Lyso-NPNM
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Figure S13. (A) Photostability of 10 uM Mito-NPNM (A), Lyso-NPNM (B) and their products
after reacting with NaHS (100 uM) compared with fluorescein isothiocyanate were studied under

1 kW/m? light irradiation for 0-60 minutes. I, represented the initial fluorescence intensity at 481

nm and | represented the intensity after the treatment at 681 nm.

11. Chemostability of Mito-NPNM and Lyso-NPNM
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Figure S14. Chemostability of 10 uM Mito-NPNM (A), Lyso-NPNM (B) and their products after
reacting with NaHS (100 uM) compared with cyanine were also studied after the addition of
different concentrations of NaClO (0-40 equivalents). I, represented the initial fluorescence

intensity and I represented the intensity after the treatment.



12. The cytotoxicity of Lyso-NPNM and Mito-NPNM
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Figure S15. Cell viability (%) estimated by MTT proliferation tests wversus incubation
concentration of Lyso-NPNM (A) and Mito-NPNM (B). Hela cells were incubated with 0-10 uM
Lyso-NPNM or Mito-NPNM at at 37 <C for 24 hours.

13. Detecting H,S in fetal bovine serum
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Figure S16. The changes of fluorescence spectra of NPNM in the presence of different
concentration (0.0, 5.0, 10.0, 17.0, 20.0, 40.0, and 50.0 uM) of NaHS in the FBS serum. (A) Aex =
435 nm; (B) Aex = 510 nm.
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Figure S17. The changes of fluorescence spectra of Mito-NPNM in the presence of different
concentration (0.0, 5.0, 10.0, 17.0, 20.0, 40.0, and 50.0 pM) of NaHS in the FBS serum. (A) Aex =

435 nm; (B) Aex = 510 nm.
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Figure S18. The changes of fluorescence spectra of Lyso-NPNM in the presence of different
concentration (0.0, 5.0, 10.0, 17.0, 20.0, 40.0, and 50.0 pM) of NaHS in the FBS serum. (A) Aex =

435 nm; (B) Aex = 510 nm.
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Figure S19. (A) Plotting the ratiometric fluoresecne intensity (lss1 nm/les1nm) as a function of low

NaHS concentration (0-50 uM) for NPNM (10 uM). (B) The spiked (7.0, 15.0, 25.0 and 35.0 uM)
and measured concentrations (7.55, 14.76, 27.63 and 32.70 uM) of NaHS in diluted serum

solution.
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Figure S20. (A) Plotting the ratiometric fluoresecne intensity (lss1 nm/les1nm) as a function of low
NaHS concentration (0-50 uM) for Lyso-NPNM (10 uM). (B) The spiked (7.0, 15.0, 25.0 and
35.0 uM) and measured concentrations (6.62, 15.86, 27.03 and 34.02 uM) of NaHS in diluted

serum solution.
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14. Characterization of new compounds
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Figure S21. *H NMR spectrum of intermediate compound 2 in CDCl,
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Figure S22. **C NMR spectrum of intermediate compound 2 in CDCl,
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

46 formula(e) evaluated with 5 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-24 H:0-19 N:0-1

JL-HUA ECUST institute of Fine Chem 29-Apr-2016
20:43:02
HL-ZX-410 5 (0.251) Cm (5:6) 1: TOF MS ES+
5.55e+002

10 322.1532

323.3551

292.1032 299.9894

357.2512
m/z

280.0 290.0 300.0 310.0 320.0 330.0 340.0 350.0
Min%mum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
322.1532 322.1596 -0.6 =20 11.5 6.2 0.0 C24 H19 N

hl-zx-51ar |-5500
y {D:\data\ } 5 [v)

Ty s 0 e QQNQIRT AR R IR EREE B3 385855985885
= o) 0 OB 05 0O M~ I~ I~ I~ I~ IS IS I TS NNNT - +-+-+-+-0 0O

| N Nt ~—— ~— || et -

ot

/

4300

jf fl [

3500

§ -3000
N

s v
W

1500

-1000

" " I LS W R
3 & 8 5385 8 & &]3
=) o - ~v+vO - N oW L-500
T T T T T T T T T T T T T T T T T T T T T T T
1.0 1053 100 9.5 9.0 835 80 7.5 7.0 65 6.0 5.5 50 4.5 40 3.3 3.0 2.5 2.0 L5 1.0 0.5 0.0

Figure S24. 'H NMR spectrum of intermediate compound 3 in CDCls
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Figure S25. ~°C NMR spectrum of intermediate compound 3 in CDCl3
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Figure S26. HRMS of intermediate compound 3
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Figure S27. *H NMR spectrum of NPNM in CDCl;
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Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
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Figure S29. HRMS of NPNM
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Figure $S30. *H NMR spectrum of intermediate compound 4 in CDCls
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Figure S31. ~°C NMR spectrum of intermediate compound 4 in CDCl3
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o 1320:%911330.3269 345.0224 3492213 3583588  366.9325 390.1610 41“?:2
B e e T
330.0 340.0 350.0 360.0 370.0 380.0 390.0 400.0 410.0
Minimum: -1.5
Maximum: 300.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
400.0714  400.0701 0.1 0.3 12.5 444.3 0.0 Cc24 H18 N Br

Figure S32. HRMS of intermediate compound 4
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Figure $33. 'H NMR spectrum of intermediate compound 5 in CDCl,

rLo

ro.9

ro.s

F0.7

ro.s

r0.5

F0. 4

ro.3

ro.2

ro.1

F0.0

0.1

182~
6262
ogge””

0z'or—

6V bbby
SEVLLT
S9'OLL
2181
96'1Z 1

1SETLA
£0'PZhA
LOPZhA
6LSZhA
0£°SZL
59'9Z1L
z6°9z)

vE'8z) |
£9°6Z1

LGTEL
8G'GEL
STOEL

SE'96L—

T T
110 100

£l (ppm)

T
120

T T
200 190

T
210

Figure S34. 'H NMR spectrum of intermediate compound 5 in CDCls
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min=-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

10 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-25 H:0-18 N:0-1 Br:0-1

HUA-JL ECUST institute of Fine Chem 16-Mar-2016
20:33:21
HL-ZX-447 56 (0.441) Cm (55:56) 1: TOF MS ES+
3.31e+003

10 428.0658

2742731 292.0956

318.3001 353.2660.358.3689 407.3071
miz
280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
Minimum: -1.5
Maximum: 300.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
428.0658 428.0650 0.0 0.0 12.5 16.2 0.0 c25 H18 N O Br
Figure S35. HRMS of intermediate compound 5
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Figure $S36. *H NMR spectrum of intermediate compound 6 in CDCls
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Figure S37. **C NMR spectrum of intermediate compound 6 in CDCl,

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =50.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

8 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-26 H:0-19 N:0-2 0:0-2 Br0-1

JL-HUA ECUST institute of Fine Chem 09-Mar-2016
16:13:26
HL-ZX-412 20 (0.692) Cm (16:24) 1: TOF MS ES+
5.70e+004
10
471.0704
]
|
-
] 467.0706
] 472.0666
1 441.0393 4531927 485 0580 | [
L A I o e e o o i o o e o L e e e 1 74
40.0 445.0 450.0 455.0 460.0 465.0 470.0 475.0 480.0
Minimum: -1.5
Maximum: 300.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
471.0704 471.0708 0.9 1.9 7.5 138.4 0.0 C26 H19 N2 02 Br

Figure S38. HRMS of intermediate compound 6
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Figure S$39. *H NMR spectrum of Mito-NPNM in CDCl;
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Figure S40. **C NMR spectrum of Mito-NPNM in CDCl;
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

387 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-44 H:0-34 N:0-2 0O:0-2 P:01

HUA-JL ECUST institute of Fine Chem 20-Apr-2016
20:19:30
HL-ZX-415 91 (0.650) Cm (90:93) 1: TOF MS ES+
2.59e+003

10i

©653.2323

743.3927
744.3967

597.3375 705.2517

635.4323 641.3666 685.3901

783.4885

miz
600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800 810

Minimum: -1.5

Maximum: 300.0 50.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

6€53.2323 6€53.2352 -0.1 -0.1 9.5 20.4 0.0 C44 H34 N2 02 P

Figure S41. HRMS of Mito-NPNM
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Figure S42. "H NMR spectrum of Lyso-NPNM in CDCl;
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Figure S43. °C NMR spectrum of Lyso-NPNM in CDCl3
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monaisotopic Mass, Even Electron lons
27 formula(e) evaluated with 2 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-30 H:0-27 N:0-3 0:0-3
HUA-JL ECUST institute of Fine Chem 11-Apr-2016
21:31:51
HL-ZX-414 98 (0.695) Cm (96:99) 1: TOF MS ES+
5.72e+003
10 478.2189
%
4792434
381.2984 413.2678 4371941 4eq 1007 [ 517.8370 547 3809 585.4719.591.4954
lwhdplnplhllnn]uhInwlﬁnﬂl’h‘nln’f\lnwnh'lhﬁlﬂhlllhlnPlrnv‘lh!fﬂn?'nh‘|‘1n1rﬁ|f\‘r pm|nn|nn'{“.r]hrh."mpwalHMr|m#ka“M‘W.q\M»mpn’rlhhluulnﬁrrhﬁ*}m\r{fnw '+ miz

370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590

Minimum: -1.5

Maximum: 300.0 50.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
478.2189 478.2131 -0.7 -1.4 17.5 34.6 0.0 €30 H27 N3 03

Figure S44. HRMS of Lyso-NPNM
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