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1. Experimental Details
1.1. Reagents

1, 6-dihydroxynaphthalene was purchased from Shanghai Yien Chemical Technol-
ogy Ltd. (Shanghai, China); methyl sulfonic acid and phthalic anhydride were purchased
from Energy Chemical; N, N-dimethylformamide (DMF) and potassium carbonate were
purchased from Aladdin; dimethyl sulfoxide (DMSO), manganese dioxide, ethylene dia-
mine tetraacetic acid, and ferrous sulfate were purchased from Meryer; dipotassium hy-
drogen phosphate and potassium phosphate were purchased from Macklin; sodium ni-
trite was purchased from TCL hydrogen peroxide (30%) was purchased from Guangzhou
Guangtry Reagent Technology Ltd. (Guangzhou, China); glutathione (GSH), cysteine
(Cys), homocysteine (Hcy), glucose (Glu), xanthine, 2-(4-(bromomethyl) phenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, and sodium hypochlorite were purchased from Shang-
hai Bide Pharmaceutical Technology Co., Ltd. (Shanghai, China); xanthine oxidase and 3-
(aminopropyl)-1-hydroxy-3-isopropyl-2-oxo-1-triazene (NOC-5) were purchased from
Sigma-Aldrich (St. Louis, MO, USA); superoxide dismutase was purchased from Shanghai
Yuanye Biotechnology Co., Ltd. (Shanghai, China); 3-morpholinosydnonimine hydro-
chloride (SIN-1) was purchased from Glpbio. All the solvents and reagents were commer-
cial without further purification.

Peroxynitrite (ONOQO-) was prepared following the method reported in the literature
[1]. In a nutshell, a mixture of sodium nitrite (NaNO, 0.6 M) and hydrogen peroxide
(H20z, 0.7 M) was acidified with hydrochloric acid (HCI, 0.6 M) and sodium hydroxide
(NaOH, 1 M) was added right away to render the solution alkaline. Manganese dioxide
was used to remove the hydrogen peroxide. The concentration of ONOO- was determined
by UV analysis at 302 nm with an extinction coefficient of 1670 M-'cm-. Aliquots of the
solution were stored at =20 °C. *OH was generated by the Fenton reaction (Fe?* + H20z), in
which EDTA was used to avoid the precipitation of Fe?* and Fe> concentration repre-
sented the *OH concentrations [2]. NO was provided by donor 3-(aminopropyl)-1-hy-
droxy-3-isopropyl-2-oxo-1-triazene (NOC-5, 100 pM). O2*- was created by the enzymatic
reaction of xanthine/xanthine oxidase (XA/XO; 6.0 uM/3 mU) at 25 °C for 5 min [3]. The
102 was generated by reaction (100 pM H20: + 500 uM OCI-). Other materials were used
as received from commercial sources unless otherwise indicated. Ultrapure water was
used throughout.

1.2. Apparatus

Absorption spectra were recorded with a UV-visible spectrophotometer (Techcomp,
UV2310). Fluorescence measurements were measured on a spectrometer (Ocean Insight,
QE Pro-Raman) with a 1 x 10 mm quartz cell at the slits of 5 nm, excited by a xenon lamp
source (Zolix, Gloria-X150A). Images of the cells were taken on laser confocal microscope
(Leica, SP8). Cell viability was tested by ELIASA (TECAN, SPARK 10M). Images of Dro-
sophila brains were taken with a fluorescent stereomicroscope (Mshot, MZX81). 'H NMR
and 3C NMR spectra were recorded on a Bruker 600MHZ spectrometer with CDCls (TMS
as internal standard) or DMSO-ds. HRMS spectra were taken on a high-resolution mass
spectrometer (Sciex, AB SCIEX 500R).



2. Synthesis Details and Characterizations
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Scheme 1. Synthetic route of NAF-OH and NAF-BN.

2.1. Synthesis of NAF-OH

NAF-OH was synthesized according to the literature [4]. 1,6-dihydroxynaphthalene
(6.25 g, 39 mmol) and phthalic anhydride (2.67 g, 18 mmol) were dissolved in 40 mL me-
thane sulfonic acid stirred at 80 °C under argon. After 12 h, the reaction mixture was di-
luted with 400 mL ice-water and the crude product was obtained by decompression filtra-
tion. The crude material was purified by flash chromatography (ethyl acetate: petroleum
ether = 1:1), a deep red solid was obtained (2.45 g, yield = 31%). "H NMR (600 MHz,
DMSO-ds) 0 10.17 (s, 2H), 8.68 (d, ] = 9.0 Hz, 2H), 8.09 (d, | = 6.9 Hz, 1H), 7.84-7.68 (m,
2H), 7.45 (d, ] =8.7 Hz, 2H), 7.36 (dd, ] = 9.0, 2.4 Hz, 2H), 7.30 (d, ] = 6.8 Hz, 1H), 7.20 (d, |
= 2.4 Hz, 2H), 6.70 (d, | = 8.7 Hz, 2H). 3*C NMR (151 MHz, DMSO-ds) &: 168.90, 157.38,
153.26, 146.08, 135.97, 135.84, 130.33, 125.81, 124.81, 124.24, 124.00, 123.82, 122.67, 119.34,
117.32, 109.46, 109.43, 83.27. HRMS (ESI): m/z, calculated for C2sHi7Os, 433.1076 [M+H]*,
found: 433.1065.

2.2. Synthesis of NAF-BN

NAF-OH (100 mg, 0.234 mmol), K2COs (95.9 mg, 0.694 mmol), and 2-(4-(bromome-
thyl) phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (206 mg, 0.694 mmol) were dis-
solved in 5 mL dry DMEF, stirred for 10 min, then reacted at 50 °C for 5 h. The mixture was
then diluted with 30 mL ethyl acetate and washed with water and brine. The organic layer
was dried with anhydrous sodium sulfate (Na2SOs) and filtered. The filtrate was concen-
trated under reduced pressure and purified by flash chromatography (ethyl acetate: pe-
troleum ether = 1:2), a yellow solid was obtained (80 mg, yield = 40%). 'H NMR (600 MHz,
CDCls) 0 8.66 (d, ] =9.1 Hz, 2H), 8.13-8.05 (m, 1H), 7.86 (d, ] = 7.5 Hz, 4H), 7.63 (d, ] =5.7,
3.0Hz, 2H), 7.50 (d, J=7.6 Hz, 4H), 7.45 (d, ] = 9.1, 2.5 Hz, 2H), 7.37 (d, ] = 8.6 Hz, 2H), 7.21
(d, J=2.5Hz, 2H), 7.16-7.08 (m, 1H), 6.80 (d, ] =8.7 Hz, 2H), 5.24 (s, 4H), 1.35 (s, 24H). *C
NMR (151 MHz, CDCls) &: 169.72, 158.29, 154.11, 146.73, 139.61, 135.94, 135.12, 135.04,
129.72, 126.63, 126.50, 126.05, 125.03, 124.63, 124.10, 123.86, 122.86, 119.40, 119.16, 110.67,
107.73, 83.86, 70.05, 65.30, 24.87. HRMS (ESI): m/z, calculated for CssHs1B209, 865.3719
[M+H]*, found: 865.3716.
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3. Figures S1-S12
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Figure S1. Structures and properties of naphthofluoresceins.
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Spectrum from MASS20230421.wiff2 (sample 32) - 46-2, Experiment 1, +IDA TOF MS (50 - 1000) from 0.038 to 0.112 min
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(b) Spectrum from MASS20230421.wiff2 (sample 32) - 46-2, Experiment 1, +IDA TOF MS (50 - 1000) from 0.045 to 0.123 min
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(C) Spectrum from MASS20230421.wiff2 (sample 32) - 46-2, Experiment 1, +IDA TOF MS (50 - 1000) from 0.045 to 0.123 min
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Figure 52. HRMS spectrum of NAF-BN (5 uM) after 15 min of reaction with ONOO~ (100 uM), (a)
full spectrum, (b) the spectrum of m/z = 400460, (c) the spectrum of m/z = 810-900.
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Figure S3. Absorption (a) and fluorescence spectra (b) of NAF-OH (blue line; 5 uM) and NAF-BN
(5 uM) after reaction with ONOO- (100 pM) for 15 min (red line) in phosphate buffer (100 mM PB,
pH 7.4, with 50% DMSO). Aex = 600 nm; slits = 5 nm/5 nm.
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Figure S4. Effect of different pH values on the fluorescence of NAF-BN (5 uM) or NAF-BN (5 uM)
with ONOO- (100 uM) after 1 h in phosphate buffer (100 mM PB, pH 7.4, with 50% DMSO). Aex =
600 nm, Aem = 695 nm.
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Figure S5. Fluorescence spectra of NAF-OH (5 uM) at different pH values, Aex = 600 nm, Aem = 695
nm.
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Figure S6. Fluorescence response to NAF-BN (5 uM) with different concentrations of ONOO- for 15
min, Aex = 600 NM, Aem = 695 nm.
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Figure S7. (a) Reaction of NAF-BN (5 uM) with ONOO- (100 uM) or H202 (100 pM); fluorescence
intensity at 695 nm versus time (0-300 s). (b) Reaction of NAF-BN (5 pM) with H20: (100 pM);
fluorescence intensity at 695 nm versus time (0-300 min). Aex = 600 nm, Aem = 695 nm.
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Figure S8. Effect of different pH values on the fluorescence of NAF-BN (5 uM) after reaction with
ONOO" (100 uM) or H20:2 (100 uM) after 1 h in phosphate buffer (100 mM PB, pH 7.4, with 50%
DMSO). Aex = 600 nm, Aem = 695 nm.
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Figure S9. Fluorescence response to NAF-BN and different analytes for 15 min: C1O-, 10Oz, NO27, NO,
Oz, *OH, Cys, Hey, GSH, glucose, H202(1 mM); ONOO- (100 uM); and SOD (50 U/mL). All exper-
iments were performed in phosphate buffer (100 mM PB, pH 7.4, with 50% DMSO); the concentra-
tion of NAF-BN was 5 uM; Aex = 600 nm; slits = 5 nm/5 nm. (a) Acetonitrile/PB, 1/1, (b) 1,4-diox-
ane/PB, 1/1.
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Figure S10. Cell viability of 4T1 cells incubated with different concentrations of NAF-BN, as as-
sessed by CCK-8 assays (incubation time 24 h).
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Figure S11. Cell viability of HL-7702 and 4T1 cells incubated with different concentrations of NAF-
OH, as assessed by CCK-8 assays (incubation time 24 h).

120+
100+

H OO @
o O O
(=

Cell viability(100%)

N
o

o

H

HL-7702

control

10 uM

10 uM

NAF-BN NAF-BN
+100 uM  + 50 uM

SIN-1

PMA +
50 uM
LPS

Cell viability(100%)

120+
100+

N A OO
o O O O

4T1

——
—

o

control 10 UM 10 uM
NAF-BN NAF-BN
+100 uM  + 50 uM
SIN-1 PMA +
50 uM
LPS

Figure S12. Cell viability of HL-7702 and 4T1 cells incubated with NAF-BN and SIN-1 or NAF-BN
and PMA/LPS, as assessed by CCK-8 assays (incubation time 24 h).

10



4. NMR and HRMS Spectra
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Figure S13. 'H NMR spectrum of NAF-OH.
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Figure S14. 3C NMR spectrum of NAF-OH.
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Figure S16. 3C NMR spectrum of NAF-BN.
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Spectrum from MASS2023013.wifi2 (sample 23) — NAF-OH, +TOF MS (50 - 1000) from 0.116 to 0.162 min
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Figure S17. HRMS spectrum of NAF-OH.

Spectrum from MASS20220423.wifi2 (sample 19) — D29, +TOF MS (50 - 1000) from 0.039 to 0.093 min
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Figure 518. HRMS spectrum of NAF-BN.
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