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Table S1. The comparison of probe based copper metal complexes for H,S. In terms
of their solvent, excitation wavelength (Ex) and emission wavelength (Em) or the

maximum absorption wavelength, limit of detection (LOD), cell imaging, H,S gas test.

Ex/Em HzS
Cell
NO. Probe Solvent or Anax LOD gas
imaging
(nm) test
0.59 uM
HEPES
515/540 nm HEPES/
1 Ves-1.Cu-EY or Yes No
or 564 nm 4.06 uyM
PBS
PBS
naphthalimide-rhodamine B- 325/ 528 and
CH;CN-H,0
2 Cu derivative 610 nm 0.23 uM Yes No
(viv=17:3)
colorimetric and fluorescent or 564 nm
H
B’\@C“f‘ 337/430 nm
DY R
A “Cyrae0 DMSO-H,0 or
3 f) 0.3uM | No | No
‘~=5 Br (viw=9:1) | shift 390 nm to
Q 530 nm
colorimetric and fluorescent
350/470 nm
N o,
N Cu?*-N
o N | cmenino or
4 H 0.68 uM No No
(v/v=3:2) shift 520 to 569
colorimetric and fluorescent
nm
\ H
1
2o (Y | e
5 Q 1N -CO --/491 nm 4.07 uM Yes No
I \ (10% DMSO)
F0)
H




PBS

6 480 /546 nm 250 nM Yes No
pH 7.4
7 H,O 470/517 nm 420 nM No No
HEPES shift 520 nm to
8 167 nM No No
(10% DMSO) 569 nm
PBS/CH;CN
9 (1:1, v/v, pH 495/534 nm - Yes No
7.2)
386/623 and 682
10 H,O 1 uM NO NO
nm
C,HsOH/H,0O
11 338/534 nm 11 nM No Yes
(viv=1:1)
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Fig. S1. ESI-Mass spectrum (positive mode) of DNS.
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Fig. S2. 'H-NMR spectrum of the DNS. 'H-NMR (400 MHz, CDCl;) & 8.56-8.51 (m,
1H), 8.43 (d, J = 8.5 Hz, 1H), 8.32 (d, J = 8.7 Hz, 1H), 7.53 (td, J = 7.7, 1.8 Hz, 1H),
7.45-7.39 (m, 1H), 7.36 (dd, J = 8.6, 7.6 Hz, 1H), 7.21 (dd, J = 1.8, 0.8 Hz, 1H), 7.13-
7.03 (m, 3H), 6.69 (s, 1H), 6.15 (dt, J = 9.9, 4.9 Hz, 1H), 5.94 (d, J = 2.9 Hz, 1H),
3.56 (s, 2H), 3.20 (s, 2H), 2.82-2.92 (m, 2H), 2.75 (s, 6H), 2.53 ppm (t, ] = 4 Hz, 2H).



600

500 +

400 4

300 4

FL intensity

200 4

100 +

T ] T ¥ T ¥ T L T Y T L
400 450 500 550 600 650 700
Wavelength (nm)

Fig. S3. The fluorescence spectra of DNS and the probe complex DNS-Cu. The insets

are their corresponding photographs.

1004 Q) 526.0400
WOy A

80 N
o 253.9400 / o -
g I
a3 i N N=
e 60 o
5 \_/
s (DNS-Cu)
3
W
- 1089.0799

204 562.0000

0-

150 300 450 600 750 900 1050120013501500165018001950
m/z

Fig. S4. The mass spectrum (positive mode) of DNS-Cu complex probe.
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Fig. S5. Benesi-Hildebrand plot for determining the binding constant K of DNS-Cu

complex.
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Fig. S6. The fluorescence spectra of probe recorded each 10 min for 1 h under
ultraviolet irradiation at 338 nm. The fluorescence intensity has no significant change,

implying probe exhibit good stability against photo-bleaching.
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Fig. S7. (A) The mass spectrum (positive mode) and (B) 'H-NMR spectrum (400
MHz, CDCl;) of the DNS-Cu complex after reaction with H,S. Clearly, the

characteristic 'H-NMR spectrum of DNS was restored.



( A) 50000

®m  Fluorescein
® DNS-Cu
—— Linerar Fit of Flucrescein

400007 —— Linerar Fit of DNS-Cu

)]
-

30000 L]
Y¥=5070520X-158.89

Integrated Fluorescence Intensity

»  R’=0.9995
20000 W
‘r’ Y=93290X+4040.36
1000/ R%=0.91157
..f — = —a —8—a—=
0 T T T
0.000 0.005 0.010 0.015 0.020
Absorbance
(B) 70000
m  Fluorescein
> ® DNS-CutH,S
2 60000 1 —— Linerar Fit of Fluorescein
o ——Linerar Fit of DNS-Cu+H,8
£ 50000
8 Y=5070520X-158.89
=3 2_
& 40000 ] R“=0.9995
@ L
o .
S 30000 .
o L]
o ]
% 200001 u Y=1322260X-11974.21
o 1y R?=0.9940
@ .
£ 100004
W
U T T T T T
0.00 0.01 0.02 0.03 0.04 0.05 0.06
Absorbance

Fig. S8 Determination of the fluorescence quantum yield of (A) the DNS-Cu (QY,
1.8%) (B) after reaction with H,S (QY, 25.5%), the fluorescein (®s=0.95 in 0.1 M

NaOH) as reference standard.
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Fig. S9. (A) Fluorescence spectra of the DNS—Cu probe in presence of S?” ions
(1.0 uM) and other biological phosphates PPi, ATP, ADP and AMP (1.0 uM).
(B) The effect of the biological phosphates on the fluorescence intensity of
DNS—Cu complex. The black bars represent the probe in the presence of PPi,
ATP, ADP and AMP, the red bars represent the subsequent addition of S?-into

the mixture solution. The concentration of S2-
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Fig. S10. Fluorescence responses of the probe (1.0 pM) towards 1.0 uM of H,S, GSH,
and Cys, respectively. The black bars represent the addition of analyte without any
pretreatment. The red bars and blue bars represent the pretreatment with DMSO at
60°C for 30 min and 60 min, respectively. Clearly, the pretreatment of GSH and Cys

with DMSO greatly decrease their interference on the detection of hydrogen sulfide.
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