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1.1. Characterization of Nap-Br and 1

As can be seen in FTIR spectra, the vibrations observed at 3267 (-OH), 3057 (aromatic-CH),
2923-2852 (aliphatic-CH), 1603, 1509, and 1465 cm™!' (C-C) support the chemical structure of
Nap-Br (Figure Sla). In addition, the [M-CgH,¢Br]|" and [M-CH,Br]" fractions were observed
at 173.574 and 272.824 m/z whereas the [M]" molecular ion peak was observed at 365.079 m/z
which were in good agreement with the structure (Figure S1b). The aromatic protons of Nap-
Br were observed as 2H and 4H multiples between 7.55-7.48 ppm and 7.04-7.01 ppm,
respectively. The -O-CH, and Br-CH, protons were obtained at 3.97 ppm (J: 6.55 Hz) and 3.34
ppm (J: 6.96 Hz), respectively, while other aliphatic protons were observed between 1.80-1.18
ppm which were compatible with the structure (Figure S1c). The aromatic and aliphatic carbon
atoms were obtained at 154.50, 150.74, 128.68, 127.35, 126.99, 126.67, 118.16, 117.00, 108.65,
105.94, 67.02, 33.02, 31.78, 28.68, 28.47, 28.27, 27.68, 27.13, and 25.05 ppm, respectively
(Figure S1d).

The FTIR and mass spectra of 1 were given in Figure S2a and b. As depicted, both the
FTIR absorptions at 3059 (Aromatic-CH), 2920-2853 (aliphatic-CH), 1603, 1509, 1455 (C-C),
1538 (NO,), 1375 cm! (NO,) and the [M]" molecular ion peak which observed at 528.180 m/z
supported proposed chemical structure of 1. As can be seen from 'H NMR (Figure S2c), the
aromatic protons are observed as 8H multiples between 8.83-7.08 ppm while the peaks of -O-
CH, and Br-CH, protons are obtained at 4.04 ppm and 3.54 ppm, respectively. The other
aliphatic protons were observed as 14H multiples between 1.84-1.26 ppm. The aromatic and
aliphatic carbon atoms were obtained at 157.93, 155.50, 145.88, 145.32, 145.24, 145.03,
144.27, 144.15, 143.98, 142.38, 142.21, 129.68, 129.16, 119.18, 106.97, 67.79, 32.62, 29.51,
29.36, 29.29, 29.13, 26.09 ppm. The chemical shifts, splitting and integrals of peaks in NMR

spectra are compatible with the structure of 1.
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Figure S1. The structural characterization of of Nap-Br; a) FTIR, b) mass, ¢) 'H NMR, and d)
3C NMR spectra of Nap-Br. (CDCl; was used for NMR spectra).
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Figure S2. The structural characterization of 1; a) FTIR, b) mass, ¢) 'H NMR, and d) 3C NMR
spectra of 1. (CDCIl; was used for NMR spectra).
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Figure S3. a) UV-Vis and b) fluorescence spectra of 1.00 mg.mL-' NBD-Nap@NCC in

different solvents.
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Figure S4. The UV-Vis spectra of NBD-Nap@NCC in a) n-hexane, b) 1,4-dioxane, ¢) THF,
d) dichloromethane, ¢) ACN, f) EtOH, g) DMSO, and h) water at different concentrations.
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Figure S5. The fluorescence spectra of NBD-Nap@NCC in a) n-hexane, b) 1,4-dioxane, ¢)
THF, d) dichloromethane, ¢) ACN, f) EtOH, g) DMSO, and h) water at different concentrations.

Table S1. The photophysical properties of NBD-Nap@NCC

g (L.gl.em™) x103

n-hexane 1,4-dioxane = THF Dichloromethane ACN EtOH DMSO water | Aups (nm)* Aems (NM) (0%

22

73 68 45 27.5 56 67 23 282, - <0.01
341,465

*given for water:EtOH
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Figure S6. a) UV-Vis and b) fluorescence responses of 1 after addition with biothiols.
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Figure S7. The optimization of interaction time of NBD-Nap@NCC with a) Cys, b) Hcy, and
¢) GSH (NBD-Nap@NCC: 1.00 mg.mL-!'; pH:7.0; Biothiols: 45.0 uM; in water:EtOH).
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Figure S8. The photostability of NBD-Nap@NCC in presence of a) Cys, b) Hey, and ¢) GSH
(NBD-Nap@NCC: 1.00 mg.mL-!'; pH:7.0; Biothiols: 45.0 uM; in water:EtOH).
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Figure S9. The optimization of initial concentration of NBD-Nap@NCC for detection of a)
Cys, b) Hey, and ¢) GSH (pH:7.0; Biothiols: 45.0 uM; in water:EtOH).
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Figure S10. The optimization of pH value of sensing medium for a) Cys, b) Hey, and ¢) GSH
(NBD-Nap@NCC: 1.00 mg.mL-!; Biothiols: 45.0 uM; in water:EtOH).

9



10000+ « IRF

e NBD-Nap@NCC + Cys
s+ NBD-Nap@NCC + Hcy

1000 -
5 NBD-Nap@NCC + GSH

2 1004
o E
cs p
6 ]

10-
I

80 90 100 110 120 130 140 150 160
Time (ns)

Figure S11. The time resolved fluorescence measurements for NBD-Nap@NCC in presence

and absence of biothiols.
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Figure S12. The EEM analyses of a) NBD-Nap@NCC, b) NBD-Nap@NCC + Cys, ¢) NBD-
Nap@NCC + Hey, d) NBD-Nap@NCC + GSH in water:EtOH.
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Figure S13. The UV-Vis response changes of 1.00 mg.mL-' NBD-Nap@NCC after gradually
increased quantity of a) Cys, b) Hey, and ¢) GSH in water:EtOH.
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Figure S14. The calibration curves of a) Cys, b) Hey, and ¢) GSH obtained by HPLC analysis.

Table S2. The determined analytical figures of merits for detection of biothiols with NBD-
Nap@NCC

Parameter NBD-Nap@NCC
Aex (NM) 330/470
Aem (NM) 364/530
LOD (uM) 1.1502, 0.910°, 1.100¢
LOQ (uM) 3.4502, 2.7300, 3.320¢
Linear range (uM) 3.50-45.00
pH 7.0
Sensor Concentration (mg.mL) 1.00
Final Volume (mL) 5.00
Medium water:ethanol
Interaction Time (s.) 702, 70°, 90¢
R? 0.99262, 0.9915°, 0.9903¢
RSD% 3.182, 3.05°5 2.17¢

a, b, ¢ given for Cys; Hey and GSH, respectively.
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Table S3. The student’s t-test of developed determination method based on NBD-Nap@NCC
and HPLC results.

— X, -X|
s Xr X texp.= s/ JN Lret. Results
Cys 4.10 16596  160.40 2.48 43 235<43

Table S4. Comparison of various sensing system with NBD-Nap@NCC

System Linear Range (uM) LOD (uM) Interferences Application Ref.
GQD/AuNPs 50.0-500.0 5.882 - Urine and 1
milk samples
GO-MnO, 10-2000 1.53¢ - Live Cell 2
imaging
Dinitrobenzenesul 0-50.0 1.472,2.40b, 2.27¢ S2- Live Cell 3
fonyl-derivative imaging
Benzothiazole- 50.00-400.02 4.252,5.11b, 4.30¢ H,S Live Cell 4
NBD 70.00-500.0° imaging
200.0-550.0¢
QD-NBD 0.50-15.00? 0.242,0.21°, 0.11¢ NaSH Live Cell 3
0.50-10.00° imaging
0.50-12.50°¢
Coumarin -NBD 20.00-100.0 0.0632, 0.055, 0.057¢ H,S Live Cell 6
imaging
NBD-Nap@NCC 3.50-45.00 1.150%, 0.910b, 1.100° - Human serum This
and test kits work
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