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Characterization of NRSH

HRMS (ESI): Calcd. for CosH21N4OeS* [M+H]* m/z 565.1029, found 565.1015; 'H NMR (600 MHz,
DMSO-ds) 3 9.15 (d, J = 2.3 Hz, 1H), 8.61 — 8.57 (m, 2H), 8.29 (d, J = 8.7 Hz, 1H), 7.88 (d, J = 2.7 Hz,
1H), 7.62 (d, J = 9.1 Hz, 1H), 7.59 (dd, J = 8.8, 2.6 Hz, 1H), 6.88 (dd, J = 9.2, 2.7 Hz, 1H), 6.70 (d, J = 2.7
Hz, 1H), 6.33 (s, 1H), 5.76 (s, 1H), 3.52 (g, J = 7.0 Hz, 4H), 1.17 (t, = 7.1 Hz, 6H); *C NMR (151 MHz,
DMSO-ds) 5 180.63, 152.76, 152.10, 151.90, 149.76, 148.64, 147.21, 146.70, 137.02, 134.22, 133.14,
131.75, 131.56, 128.02, 126.84, 125.49, 125.20, 121.59, 118.31, 111.38, 104.86, 96.50, 45.06, 12.93.

NI DO RNRO = D D RO < 0 o — 0 ™~ © =4
o FRABXT K= E @S A n ==
[oX W)} 00 0 OIS~ O O O O un N oen oenoen ——— <
~ /A = N ~ |
|
‘ |
| |
| - | |
J L [ J | \
i i
|
S ddbdsan Hrd & b &
< N— =< - ) N =
— N — O — — — o — (=) <+ =)
nd T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

d/ppm

Figure S1. '"H NMR spectrum of NRSH in dse-DMSO.
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Figure S2. 13C NMR spectrum of NRSH in ds-DMSO.
Acquisition Parameter
Source Type =5] lon Polarity Positive Set Nebulizer 0.6 Bar
Focus Active Set Capillary 3500 vV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1500 m/z Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
Intens.
><12 o:_ . 1+
57 701.4930 44
] 301.1407
2‘0: 8145771
157 1+
] 15651015 .
1.0 +
] \ 501.1396 957.1803
054 1+
0.0 N ‘J l | ‘uL -Lulln.ll l Il.._. lllu. Lnl‘ L l‘ A A I \ L‘ " 118711‘-441 -y .
200 400 600 800 1000 1200 1400 miz
| +MS, 0.18-0.27min #10-15
Figure S3. HR-MS spectrum of NRSH in methanol.
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Figure S4. a) Fluorescent emission of probe toward GSH; b) plot of the fluorescent intensity of 645 nm

with the concentration of GSH.
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Figure SS. a) Fluorescent emission of probe toward Hcy; b) plot of the fluorescent intensity of 645 nm

with the concentration of Hcy.
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Figure S6. a) Fluorescent emission of probe toward HS-; b) plot of the fluorescent intensity of 645 nm

with the concentration of HS-.
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Figure S7. Linear relationship of fluorescence intensity at 645 nm as a function of the concentration of

biothiols in DMSO-Tris/HCI buffer (10 mM, pH=7.4 2:1, v/v): a) Cys (2-10 uM), b) GSH, c) Hey (4-28

uM), d) HS" (2-8 uM).
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Figure S8. The fluorescence intensity changes at 645 nm of NRSH (10 uM) along with time in the

presence of a) Hcy and b) GSH.
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Figure S9. The UV-vis absorption spectra (a) and the fluorescence spectra (b) of NRSH (10 uM), NR (10
pM) and the mixture of NRSH and Cys (30 uM) in DMSO-Tris/HCI buffer (10 mM, pH=7.4 2:1, v/v). ¢)
The MS spectra of reaction mixture of NRSH (10 uM) with Cys (30 pM) in methanol.
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Figure S10. Hela cells were incubated without probe NRSH.
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Figure S11. The first row: Hela cells were pretreated with NEM (10 mM) for 30 min and further incubated
in the presence of NRSH (10 uM), the second row: Hela cells were further incubated with Cys (100 uM)
after pretreatment with NEM (10 mM) and NRSH (10 uM).

Table S1. Excitation energies and oscillator strengths for NR.

Excited State  1: Singlet-A 1.9920 eV 622.42nm {=1.2064 <S**2>=0.000
88 >89 0.70703
This state for optimization and/or second-order correction.
Total Energy, E(TD-HF/TD-DFT) = -1108.37253734
Copying the excited state density for this state as the 1-particle RhoClI density.

Excited State ~ 2: Singlet-A 2.8814eV  430.30nm f=0.0155 <S**2>=0.000
87 >89 0.69651

Excited State  3: Singlet-A 2.9540 eV 419.72nm =0.0000 <S**2>=0.000
85 ->89 0.69503
85->90 -0.10886

Excited State  4: Singlet-A 3.2707 eV 379.07nm =0.0060 <S**2>=0.000
83 >89 0.12562
86 -> 89 0.67679

Excited State  5: Singlet-A 3.5785eV 346.47nm f=0.0451 <S**2>=0.000
84 >89 0.28518
88 ->90 0.63104

Excited State  6: Singlet-A 3.8046 eV 325.88 nm {=0.0597 <S**2>=0.000
83 >89 -0.31113
84 >89 0.57314
88 ->90 -0.21226
88 >91 0.12342

Excited State  7: Singlet-A 3.8484 eV 322.17nm f=0.0036 <S**2>=0.000
82 >89 0.69982

Excited State ~ 8: Singlet-A 4.0177 eV 308.59 nm f=0.0838 <S**2>=0.000
83 >89 0.51897
84 >89 0.27211
86 > 89 -0.11983
88 >90 -0.19050
88 >91 -0.29703

Excited State  9: Singlet-A 4.1119eV 301.52nm £=0.1690 <S**2>=0.000

83 >89 0.31133



88 >91
88 ->92

Excited State 10:

87->90
88 ->91
88 > 92

0.59753

-0.16297

Singlet-A
-0.17271

0.13336
0.65229

4.2871eV 289.20nm f=0.1121

Table S2. Excitation energies and oscillator strengths for NRSH:

Excited State
146 ->147

1:

Singlet-A
-0.70600

0.8977 eV 1381.10 nm £=0.0001

This state for optimization and/or second-order correction.
Total Energy, E(TD-HF/TD-DFT) =
Copying the excited state density for this state as the 1-particle RhoClI density.

Excited State
146 =>148

Excited State
145 =>147
146 >149

Excited State
145 >147
146 >149

Excited State
144 >147

Excited State
143 >147

Excited State
142 >147

Excited State
145 >148

Excited State
144 >148

Excited State
137 >147
137 =>148
138 >147
138 >148

2:

10:

Singlet-A
-0.70593

Singlet-A
-0.68138
-0.17696

Singlet-A
-0.17700
0.68383

Singlet-A
0.70624

Singlet-A
-0.69226

Singlet-A
-0.70250

Singlet-A
-0.70339

Singlet-A
-0.70611

Singlet-A

0.54177
-0.20379

0.35907
-0.13342

-2297.23341243

1.6982eV  730.09nm £=0.0000

2.1382 eV

2.1446 eV

2.2957 eV

2.6647 eV

2.8476 eV

2.9384 eV

3.0640 eV

3.1306 eV

579.85 nm

578.13 nm

540.06 nm

465.29 nm

435.39 nm

421.94 nm

404.65 nm

396.04 nm

£=0.1073

=1.2459

=0.0001

£=0.0012

=0.0114

£=0.0001

£=0.0000

£=0.0001

<§*#2>=0.000

<S*#2>=0.000

<§*#2>=0.000

<§*#2>=0.000

<§*#2>=0.000

<S*#2>=0.000

<S**2>=0.000

<S**2>=0.000

<S**2>=0.000

<S**2>=0.000

<S**2>=0.000



Figure S12. Drawing of NR with atoms represented as spheres of arbitrary size (H-white, C-grey, N-blue
and O-red) using the GaussView program.

Table S3. Atomic coordinates for NR.

Row Symbol X Y V4

1 C 3.04012 -1.64421 -0.20742
2 C 3.51066 -0.30089  -0.04794
3 C 2.53497 0.72272 0.07397
4 C 1.19581 0.40113 0.03986
5 C 0.72274 -0.91997  -0.11333
6 C 1.69714 -1.93199  -0.23758
7 o 0.29007 1.42245 0.1503

8 C -1.0464 1.15578 0.115

9 C -1.47178 -0.22694  -0.02365
10 N -0.61012 -1.20744  -0.13618
11 C -1.91315 2.19923 0.21099
12 C -3.34532 1.99612 0.18762
13 C -3.82061 0.5849 0.0643

14 C -2.90838 -0.48567 -0.0379
15 C -5.19679 0.33943 0.05083
16 C -5.67695 -0.96 -0.06189
17 C -4.775 -2.0327 -0.16202
18 C -3.4148 -1.7938 -0.14996
19 o -4.14396 2.93502 0.26778
20 O -7.00299 -1.25768  -0.08025
21 N 4.84252 -0.01734  -0.01191
22 C 5.34346 1.33196 0.2781

23 C 5.50301 2.20739 -0.96633
24 C 5.86871 -1.03976  -0.25467
25 H 3.74539 -2.45796  -0.28865
26 H 2.80685 1.76319 0.17425



27 H 1.35699 -2.95536  -0.34955
28 H -1.54186 3.21228 0.30783
29 H -5.87626 1.18148 0.13041
30 H -5.16206 -3.04142  -0.24755
31 H -2.72058 -2.62107 -0.22611
32 H 5.90288 3.18562 -0.68325
33 H 6.1965 1.75208 -1.67877
34 H 4.54701 2.36429 -1.47212
35 H 5.50628 -1.74611 -1.00264
36 H -7.51505 -0.44015 -0.00511
37 H 4.68606 1.81179 1.00501
38 H 6.31057 1.21283 0.77091
39 C 6.31314 -1.77421 1.01159
40 H 6.72347 -0.5303 -0.70462
41 H 6.71624 -1.07499 1.74944
42 H 7.09863 -2.49496 0.76545
43 H 5.48366 -2.31721 1.47157
44 H 5.48366 -2.31721 1.47157

9

Figure S13. Drawing of NRSH with atoms represented as spheres of arbitrary size (H-white, C-grey, N-
blue, S-yellow and O-red) using the GaussView program.

Table S4. Atomic coordinates for probe NRSH.

Row Symbol X Y Z
1 C 6.589887 -1.119865 -0.952768
2 C 6.943041 0.091241 -0.27028
3 C 5.904111 0.794072 0.397195
4 C 4.619922 0.301998 0.372991
5 C 4.262684 -0.892132 -0.295433
6 C 5.299193 -1.584499 -0.958984
7 0 3.649043 1.015002 1.022868
8 C 2.360319 0.56917 1.024952
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8.223049
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5.047859
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-1.310437

1.05022
8.825526
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8.89682
8.064523

9.67287
9.995449
10.017775
10.426074
10.807528

9.30472
-4.353455
-4.687603
-4.085263
-5.606606
-4.37258
-3.400926
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-5.294372
-3.896153
-6.65528
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-2.320659
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0.674572
-0.857678
-1.639045
-2.040793
-2.171062
-0.391342
0.385765
0.202008
1.744186
-0.068568
1.541431
2.2929
2.353084
1.990224
-2.437067
-2.897225
-0.536523
-1.203065
-0.390131
3.734577

0.329418
-0.299368
1.680177
1.729816
1.023113
0.348194
1.040388
0.391235
-0.274478
-0.294181
2.320215
0.487584
-0.260239
0.519753
-0.242192
-1.026195
-1.459536
0.916466
-1.472705
2.182668
1.568067
-0.760343
-0.80384
0.374775
-1.1662
-0.499937
-1.972755
1.454731
0.793843
-0.260352
-1.279046
0.673906
-0.867468
-0.021641
-0.741894
-0.682294
-1.666545
0.193366
-1.76561
-2.369231
0.08596
-0.890278
-2.520607
0.75429
-2.004653
-0.365178
1.300921
2.022659
1.435817
-0.995611



59 0 -6.480564
60 0 -5.012599

4.17659
4.392926

-0.245575
-1.825844

Table S5 A comparison about our probe with some reported work

LOD

robe Analytes Time Aem(nmM Reference
p y (uM) (nm)
O,N NO,
. j@( H,S <1min | 0.022
s
NG O A Cys >5min | 0.034
N /C[ ’ 645 This work
NK ° ° Hcey >15min | 0.107
GSH > 15 min 0.114
) o NO,
O>\S//
NO,
/O:N GSH 10 min 0.043 650 [1]
N o )
N
H,S 10 min 0.023 656 [2]
H».S 20 min 0.27 655 [3]
o
\)I\O Cys 15 min 0.0198 631 [4]
o
s
e
/@ \ Cys Smin | 0.145 665 [4]
/\'L o o
H.S 2 min 0.04 650 5]




C <30 min 0.09 550, 650
ys
H <30 min 0.30 550, 650
cy
/CEN\ > 60 min 0.24 650
N o GSH
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