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1 Table S1. Detail methodology and parameters of DMol3 
 
 

 DMol3  

Task 

Properties 

Energy 

 Geometry Optimization 

Optics, Orbitals 

1.0
-5

Ha 

Max. force 
 

0.002Ha/Å 

Max. displacement 
 

0.005Å 

Max. interations 
 

50 

Max. step size 
 

0.3Å 

Functional 
 

GGA,BLYP 

Integration accuracy 
 

Fine 

SCF tolerance 
 

Fine 

Core treatment 
 

All Electron 

Basis set 
 

DNP+ 

Basis file 
 

4.4 

Orbital cutoff quality 
 

Fine 

Run in parallel on 
 

12  ores 
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2 1
H-NMR spectra, 

13
C-HMR spectra and Mass spectra 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. 
1
H-NMR spectra of 10-bromoanthracene-9-carbaldehyde 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. 
13

C-HMR spectra of 10-bromoanthracene-9-carbaldehyde 1. 
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Figure S3. 
1
H-NMR spectra of 10-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene- 

9-carbaldehyde 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S4. 

13
C-HMR spectra of 10-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene- 

9-carbaldehyde 2. 
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Figure S5. 
1
H-NMR spectra of 2-(2,6-dimethyl-4H-pyran-4-ylidene)malononitrile 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6. 
13

C-HMR spectra of 2-(2,6-dimethyl-4H-pyran-4-ylidene)malononitrile 3. 
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Figure S7. 
1
H-NMR spectra of 2-(2,6-bis((E)-2-(10-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) 

anthracen-9-yl)vinyl)-4H-pyran-4-ylidene)malononitrile AVPM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S8. 
13

C-HMR spectra of 2-(2,6-bis((E)-2-(10-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) 

anthracen-9-yl)vinyl)-4H-pyran-4-ylidene)malononitrile AVPM. 
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Figure S9. 
1
H-NMR spectra of 2-(2,6-bis((E)-2-(10-hydroxyanthracen-9-yl)vinyl)-4H-pyran-4- 

ylidene)malononitrile HAVPM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S10. 

13
C-NMR spectra of 2-(2,6-bis((E)-2-(10-hydroxyanthracen-9-yl)vinyl)-4H-pyran-4- 

ylidene)malononitrile HAVPM. 
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4 Boronate oxidation reaction. 
 

 

 

 

 

 

 

 

Figure S11. H2O2-mediated oxidation of AVPM to give HAVPM. 

 

3 Figures for detailed sensing performance 
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Figure S12. The fluorescence turn-off reaction between AVPM and H2O2 was found to be related 

to the concentration of TEA (4.76 mM; 9.52 mM; 11.9 mM). 

 

4 Detail information about linear fit 
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Figure S13. A plot of fluorescence quenching efficiency (1-I/I0) at 596 nm as a function of H2O2 

concentration. Red line: linear calibration curve in the presence of TEA (11.9 mM). Blue line: 

linear calibration curve in the absence of TEA. 
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5 DMol3 optical absorption spectrum of Anthracene, AVP, and AVPM. 
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Figure S16. DMol3 optical absorption spectrum of AVPM. 

S14. DMol3 optical absorption spectrum of Anthracene. 

S15. DMol3 optical absorption spectrum of AVP. 
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6 The selectivity of fluorescent probe 
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Figure S17. Relative fluorescence intensity at 596 nm of AVPM when in contact with different 

interferents. (A: H2O2; B: TATP; C: DADP; D: CH4N2O·H2O2; E: H2O; F: CH2Cl2; G: acetonitrile; 

H: acetone; I: ethyl acetate). 

 

 
 

7 Detection limit measurements 

 
Detection limit measurements of AVPM with respect to H2O2 were performed based  

on the previous literature.
1-3 

Fluorescence quenching efficiency (1-I/I0) were plotted 

against the concentrations to obtain a linear plot, and the gradient (k) of the plot was 

then obtained. The maximum emission intensity of AVPM was measured twenty times, 

and the standard deviation (δ) of these measurements was obtained. Lastly, detection 

limit was calculated with the following formula. 

Detection Limit 3  
k 

Where δ is the standard deviation of blank measurement (the maximum emission 

intensity of AVPM was measured twenty times), k is the slop between the 

fluorescence emission intensity versus H2O2 concentration. 
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Figure S18. Fluorescence quenching efficiency (1-I/I0) of AVPM (1 × 10
-5 

M) upon addition of 

H2O2 with concentrations from 2.04×10
-8 

M to 3.26×10
-4 

M in THF. 

 

 
8 A summary of chromophoric/flourescent probes for hydrogen peroxide 

detection. 

 

Table  S2:  A  summary  of  chromophoric/flourescent  probes  for  hydrogen peroxide 
 

 

 

 

 

 

 

 

 

 

 

in TMB-HRP- H2O2 system 
 

 

 

 

 

 

 

 

 

 

fluorescein-and 

rhodol-based 
in biological systems [16] 

naphthalimide-based 
in   0.1   M   phosphate  buffer 
(0.2% DMSO), pH 7.4 

TPE-BO In methanol solution 0.52 μM [18] 

in DMSO/phosphate buffer 
Mito-H2O2 

(1:99 v/v, 20 mM, pH 7.4) 
5 min 0.04 μM [19]

 

ABA-HP 
In 50% HEPES/DMSO,pH 

30 min 1μM [20] 

120 min [17] 

detection.  

Probe Practical Application Time LOD References 

Ti(IV) oxo complexes peroxide explosives  ppb(vapor) [4] 

CGP with AuNPs in pH7.4 and 25℃ 0.5 h 20 μM [5] 

PB NPs in ABTS–H2O2 system 10 min 0.031μM [6] 

Pd/CoFe2O4    composite     

nanotubes 
in acetate buffer solution 10 min 1.68 μM [7] 

HPPtCuDs in TMB-H2O2 system 0.1μM [8] 

PDMS-TEOS-SiO2NPs     

 15 min 1.3μM [9] 
biocomposite 

Ag2S-MMT 
    

nanocomposites 
in TMB-H2O2 system 1 min 0.19μM [10] 

MnSe-g-C3N4 in TMB-H2O2 system  1.8μM [11] 

V2O5 nanozymes in TMB-OPD-H2O2 system  10 μM [12] 

PF1 in vitro 5 min 100 nM [13] 

CPF1 in solution 20 min  [14] 

QCy7 PBS 7.4 [50 μM] solutions 30 min  [15] 

 

 7.4  

Lyso-HP in live tissue 20 min 1.21μM [
20

 
] 

boronobenzo[b]- in   phosphate  buffer  (0.1M, 21 

uinolizinium derivatives pH = 7.4) 
140 min 3.0 μM [    ] 

AVPM in THF solution 2 min 17.58 nM This work 
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