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Materials and instruments

Mass spectra were performed using an LCQ Advantage ion trap mass spectrometer
from Thermo Finnigan; High resolution mass spectrometric (HRMS) analyses were
measured on a Finnigan MAT 95 XP spectrometer; NMR spectra were recorded on an
INOVA-400 spectrometer (400 MHz), using TMS as an internal standard; Electronic
absorption spectra were obtained on a LabTech UV Power spectrometer;
Photoluminescent spectra were recorded with a HITACHI F4600 fluorescence
spectrophotometer; The optical density was measured by a Thermo Scientific
Multiskan FC microplate reader in cytotoxicity assay; The fluorescence imaging of
cells was performed with Nikon A1IMP confocal microscope; The pH measurements
were carried out on a Mettler-Toledo Delta 320 pH meter; TLC analysis was
performed on silica gel plates and column chromatography was conducted over silica
gel (mesh 200-300), both of which were obtained from the Qingdao Ocean
Chemicals. Except artificial synthesis of compounds NapN3;, PCM and NapN;-PCM,
all reagents were purchased from commercial chemical or biological reagent
companies and used without further purification. For example, beta-Alanine, 4'-
piperazinoucetophenone, amino acid, 4-Bromo-1, 8-naphthalic anhydride, NaSH,
CH;COOK, AICl;, K,COs 30% H,0, and 8-Hydroxyjulolidine-9-aldehyde were
purchased from Energy Chemical. In this research report, all instruments are listed in

the support information.

Bioimaging of distinguishing H,S levels in living cells

The cell imaging experiments were divided into two group, control and
experimental, respectively. The cells were incubated with free NapN3;-PCM for 20
min, which were used as a control group. In the experimental groups, HeLa cells were
incubated with NapN;-PCM (5 uM) for 20 min, followed by treatment with H,S (10,
25, 50, 100, 250, 500 uM) for 20 min, and then washed by PBS buffer before imaging.

Cell imaging was performed by a confocal microscope with an excitation filter of 405
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nm and 561 nm, the collection wavelength range is from 500-550 nm (green channel)
to 570-620 nm (red channel). The ratiometric images were obtained by the images of

green channel dividing to the images of red channel.

Bioimaging of distinguishing H,S levels in zebrafish

The zebrafish imaging experiments were divided into control and experimental
groups, 5-day-old zebrafish was chosen as the imaging samples. As the control group,
zebrafish were incubated with NapN3;-PCM (5 uM) for 30 min. As the experimental
groups, zebrafish were preincubated with NapN;-PCM (5 uM) for 30 min, followed
by treatment with H,S (10, 25, 50, 100, 250, 500 uM) for 30 min, and then washed by
PBS buffer before imaging. The confocal microscopic imaging uses Nikon A1MP
confocal microscope with an excitation filter of 405 nm and 561 nm, the collection
wavelength range is from 500-550 nm (green channel) to 570-620 nm (red channel).
The ratiometric images were obtained by the images of green channel dividing to the

images of blue channel.

Quantum yields

The fluorescence quantum yields can be calculated by means of equation (1):
<1>;:<D{A’M")j ’L2 F,
‘ A(A) \n,” JF, (1)
Where the subscripts s and 7 refer to the sample and the reference, respectively. @,
F, A and n stands for is quantum yield, the integrated emission intensity, the
absorbance and refractive index, respectively. Fluorescein (©=0.95) in 0.1 M NaOH

solution and Rhodamine B (®=0.31) 134l in water were used as the standard for

calculating fluorescence quantum yields of Nap and PCM moiety, respectively.
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Synthesis
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Scheme S1. Synthesis of chemosensor NapN;-PCM.

Synthesis of compounds NapN; and PCM were prepared via previous procedure.[!-
2l The target mixture containing NapN;3;-PCM was readily synthesized in one simple
step. As shown in Scheme S1, the compound 31 mg of NapNj; (0.1 mmol), 65 mg of
PCM (0.2 mmol), 32.5 mg of EDCI (0.2 mmol) and 10.5 mg of HOBT (0.01 mmol)
were added to a 50 mL reaction bottle. The mixture was dissolved in 4 mL CH,Cl,
under N, atmosphere and dark. Then, the mixture was refluxed at room temperature
overnight. After solvent evaporation, the crude product was purified by silica gel
column chromatography using CH,Cl,/MeOH (v/v 30:1) and product NapN;-PCM
(49 mg) was obtained as a purple solid in 72.24% yield. '"H NMR (400 MHz, DMSO-
d6) 6 1.23 (s, 4H), 1.94-2.01 (d, J = 27.6 Hz, 4H), 2.76-2.80 (t, J = 7.6 Hz, 2H), 2.84-
2.86 (t,J=5.2 Hz, 2H), 2.96-2.99 (t, J = 5.6 Hz, 2H), 3.56-3.63 (d, J = 28.4 Hz, 8H),
4.24-4.28 (t,J = 8.0 Hz, 2H), 7.11-7.14 (d, J = 9.2 Hz,2H), 7.48 (s, 1H), 7.72-7.74 (d,
J=28.0 Hz,1H), 7.78-7.80 (d, /= 8.4 Hz, 1H), 7.84-7.88 (d, J = 8.0 Hz, 1H), 8.05-8.08
(t, J = 8.8 Hz, 2H), 8.37-8.43 (dd, J = 14.0 Hz, 8.4 Hz 2H), 8.45-8.47 (d, J = 8.0 Hz,
1H), 8.51-8.53 (d, J = 7.2 Hz, 1H); 3C NMR (100 MHz, DMSO-d6) & 12.93, 17.22,
18.57, 19.28, 19.46, 20.30, 27.45, 31.44, 36.74, 42.32, 44.50, 46.12, 46.43, 50.37,
50.86, 54.09, 104.89, 107.17, 114.20, 116.29, 117.19, 118.42, 122.42, 123.86, 127.24,
127.70, 128.61, 128.82, 130.09, 131.98, 143.26, 146.08, 151.72, 152.97, 154.20,
163.07, 163.53, 165.26, 169.35. HRMS (ESI) m/z caled for C4H36N;O4 (MY):
678.2829. Found 678.2831.
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Table S1. Summary of the properties of representative fluorescent H,S

chemosensors reported previously and chemosensor NapN;-PCM introduced in

this work.
Chemosensor Chemical structures Number of The type of Emission References
recognition Fluorescent wavelengths
sites signal
ESIPT-HS s 1 Turn on 450 nm 5
AN
-0
™ 1 Turn on 525 nm 6

SF2 o H
LUNON o Na
e

1 1 Turn on 550 nm 7
7\

Lyso-AEP 0 ™o 1 Turn on 535 nm 8

AZMB- 1 Turn on 450 nm 9
Coumarin °
o 0__0

NI-NHS O,N o 1 Turn on 550 nm 10

NR-HS 1 Turn on 538 nm 11
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NBD-Coum NO, 1 Turn on 449 nm 12
N\
o ;@
N
o 0_o0
crr
L o 1 Turn on 488 nm 13
O e 16
X 104
| NO,
L PSS 1 Turn on 488 nm 14
seeageley
§ NO,
CouMC &) 1 Antagonistic 485/690 nm 15
O NN ratiometric
N oo \\©
N
TR-H,S N 1 Antagonistic 487/707 nm 16
0O N
N FO N O ratiometric
oL
WPS2 z 1 Turn on 456 nm 17
SFP-2 1 Turn on 510 nm 18
HS-Cy J? 1 Antagonistic 625/780 nm 19
Oy
ratiometric
W D aY
INTNF NP\
CTOT )
1 W"W 1 Antagonistic 511/650 nm 20
N 0o . .
§ ratiometric
NSN1 e 1 Turn on 542 nm 21
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1 j\ 1 Turn on 544 nm 22
Oi iN iO
NHOH
CP-H,S P mou 1 Antagonistic 454/573 nm 23
S e ratiometric
CN-N; C o O * 1 Antagonistic 474/534 nm 24
m(u/\/" O ratiometric
N oo °
NapN;-PCM —% - _<°_\ . 2 Synergistic 535/650 nm This work
N o= and
o .
Ns antagonistic
ratiometric
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Fig. S1. The UV (left) and fluorescence (right) spectra of NapN3;-PCM in the

absence or presence of 200 uM and 2 mM NaHS in PBS buffer (25 mM, pH 7.4)

containing 50% (a) MeOH, (b) EtOH, (c) MeCN, (d) DMSO, and (¢) DMF. Excition

at 445 nm for fluorescence spectra.
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Fig. S2. The UV (left) and fluorescence (right) spectra of NapN3;-PCM in the
absence or presence of 200 uM and 2 mM NaHS in PBS buffer (25 mM, pH 7.4)

containing () 5%, (b) 10%, (c) 15%, (d) 20%, (¢) 25%, () 30%, (£) 35%, (h) 40%, (i)

45%, and (j) 50% DMF. Excition at 445 nm for fluorescence spectra.
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Fig. S3 (a) The linear relationship between of fluorescence intensity and the
concentration of H,S (20-150 puM). (b) The linear relationship between of

fluorescence intensity and the concentration of H,S (400-1500 uM).
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Fig. S4 Absorption spectra of NapN3;-PCM in the absence or presence of 200 uM
and 2 mM NaHS in PBS buffer (25 mM, pH 7.4, containing 25% DMF).
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Fig. S5 Mass spectra (ESI) of NapN3;-PCM in the absence (above) or presence of
200 uM (middle) and 2 mM NaHS (bottom) in aqueous solution.
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Fig. S6 Pseudo first-order kinetic plot of the reaction of NapN3;-PCM (10 uM) with

NaSH (200 uM) in aqueous solution (25 mM PBS buffer, pH 7.4, mixed with 25%

DMEF). Slope = 0.07082 min'!. (b) Pseudo first-order kinetic plot of the reaction of

NapN;-PCM (10 uM) with NaHS (2 mM) in aqueous solution (25 mM PBS buffer,

pH 7.4, mixed with 25% DMF). Slope = 0.06612 min’!
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Fig. S7 (a) Absorption and (b) emission spectra of NapN3;-PCM in the absence or

presence of 200 uM or 2 mM HSOj, SOs*, CN- in PBS buffer (25 mM, pH 7.4,

containing 25% DMF).
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Fig. S8 The ratio values of fluorescence intensity of NapN3;-PCM (10 uM) at 535 nm
and 650 nm in the presence or absence of 200 uM (red) or 2 mM (blue) H2S in

various pH ranging from 4.0 to 10.0 in 25Mm PBS buffer (containing 25% DMF),
respectively.
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Fig. S9 cell viability of HeLa cells incubated with chemosensor NapN3;-PCM of
different concentration (0, 1, 2, 5, 10, 20, or 50 uM) for 24 h.
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