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Experimental Section

1. Syntheses of NAPP
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Scheme S1 Synthesis of NAPP



2. Optimizing conditions
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Fig. S1 (a) Fluorescence signals at 535 nm of NAPP and NAPP in the presence of H,O, in
DMSO-PBS (0.05 M, 7:3 v/v) buffer solutions of different pH; (b) fluorescence signals of NAPP
at 530 nm before (Iy) and after (I) addition of H,O, with different volume of DMSO, and (c) the

color changes observed in the presence of H,O, with different volume of DMSO. [NAPP] =10 uM,

.

[H,0,] = 100 mM, A= 433 nm.

Flourescence Intensity at 530 nm

Fig. S2 Time tracking of NAPP with different concentrations (5.5 mM, 11 mM, 27.5 mM, 55 mM

and 100 mM) of H,0, in DMSO-PBS (50 mM, pH=7.4, 7:3 v/v) buffer solutions. [NAPP] = 10

UM, Aex=433 nm.
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3. Ultraviolet Absorption Spectrophotometric Titration

0.20
100
0.15 433 nm 3
: 360 nm T [H,0,], mM|

Absorbance
(—]
[y
(=]

S
o
P

0.00

350 400 450 500
Wavelength (nm)

Fig. S3 Absorption titration spectra of NAPP (10 pM) in the presence of varying concentrations of

H,0, in 7:3 (v/v) DMSO-0.05 M pH 7.4 PBS buffer.

4. The apparent rate constant and pseudo-first-order rate constant

Table S1 Apparent rate constant (ko) Of the reaction between NAPP (10 uM) and H,0,.

Concentrations of H,0, kons-means (s) R?
100 mM 0.0423 0.992
55 mM 0.03016 0.990
27.5 mM 0.01988 0.991
11 mM 0.01383 0.978
5.5mM 0.00381 0.964
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Fig. S4 The dependences of the second-order rate constant of the reaction between NAPP and H,0,

on the initial concentration of H,0O,. Reaction mixtures contained 10 uM NAPP, 7:3 (v/v)

DMSO-0.05 M PBS buffer (pH 7.4), 5.5-100 mM H,0,.

5. The linear range and detection limit

The detection limit was calculated based on the method reported in the previous
literature . The fluorescence emission spectrum of NAPP (5.0x10-% M) was measured
by twenty times and the standard deviation of blank measurement was achieved. The
fluorescence intensity at 530 nm was plotted as a concentration of H,O,. The detection
limit was calculated by using detection limit 36/k: Where o is the standard deviation of
blank measurement, k is the slope between the fluorescence intensity versus H,O,
concentration.

Table S2 Examples and structures of the known naphthalimide sensors and their detection limit.

Probe Structures Detection objects Detection limit Ref
4
o HNNBu -
a-Naph g;ﬁo ° hydrogen peroxide 38 nM [2]
OzN
O .
MNG ) N hydrogen peroxide 61 nM [3]
—/ 0
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[e]
NPB iO\B s NI " hydrogen peroxide 15 nM [4]
ol o

OH
o)
NAPB ieBNIﬁ)L hydrogen peroxide 4.34nM [5]

TSY-1 v )

hydrazine 54 uM [6]

i
This work 3 O °

&O hydrogen peroxide 59.6 nM —

6. Competition experiment
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Fig. S5 Selectivity assay of fluorescence responses of the NAPP in the presence of 100 mM of
ONOO-, K*, Ca%t, Cu?t, CH;COOr, Fe3*, Sucrose, SOs%, S,0,47, COs%, SO4%, S2-, H,PO5™. GSH and
Cys in PBS (50 mM, pH=7.4, 7:3 v/v) buffer solutions. I and I were the fluorescence intensities of
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the NAPP at 530 nm without and with the addition of different species, respectively. [NAPP] = 10
uM.
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Fig. S6 Fluorescence intensity of NAPP and H,O, in DMSO-PBS (50 mM, pH=7.4, 7:3 v/v) buffer
solutions, with 100 mM of ONOO-, K*, Ca?*, Cu?", CH;COOr, Fe**, Sucrose, SO3%, S,04, COs%,
SO, %, HoPOy. GSH and Cys. [NAPP] = 10 uM, [H,0,] = 100, Aex= 433 nm.

7. Job-plot experiment
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Fig. S7 The Job Plot using fluorescent intensity at 530 nm of NAPP and H,0, in DMSO-PBS (50
mM, pH=7.4, 7:3 v/v) buffer solutions. The total concentration of NAPP and H,0, was 0.5 mM.
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8. Mass spectrum of the NAPP probe interaction with H,0O,
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Fig. S8 Mass spectrum of compound NAPP in the prescence of H,O,
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9. DFT calculation
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Fig. S9 Schematic representation of the orbital distribution of NAPP from HOMO-1 to LUMO+1

and the energy difference.
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Fig. S10 Schematic representation of the orbital distribution of NAP-NH, from HOMO-1 to
LUMO+1 and the energy difference.
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10. Fluorescence imaging of HepG2 cells
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Fig. S11 Fluorescence imaging (top), phase contrast (middle), and merge (bottom) for HepG2 cells
in different concentrations of H,O; in vitro: a) with 10 uM probe only, b) with10 uM probe for 30
min and 10 uM H,0O, for 30 min, ¢) with10 uM probe for 30 min and 25 pM H,0O, for 30 min, c)
with10 uM probe for 30 min and 50 uM H,0, for 30 min. All images share the same scale bar (10

pm).
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11. Compound characterization
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Fig. S12 'H NMR (CDCls, 500MHz) spectra of NAPP
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Fig. S13 '*C NMR (CDCl,, 125MHz) spectra of NAPP
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Fig. S14 FAB mass of compound NAPP
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