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[bookmark: _Toc510980432][bookmark: _Toc120194674]1. Synthetic procedures for the intermediate


Synthesis of intermediate 4,5-dimethoxy-2-nitrobenzyl hydrazinecarboxylate.[1] 4,5-Dimethoxy-2-nitrobenzyl alcohol (0.13 g, 0.59 mmol) and 0.5 mL TEA were dissolved in 5 mL anhydrous tetrahydrofuran at 0℃ for 5 min, then triphosgene (0.18 g, 0.59 mmol) was added and stirred overnight at room temperature. And then the solution was concentrated by evaporation under reduced pressure. The obtained oil was dissolved in 10 mL anhydrous methanol, then hydrazine hydrate (98%, 0.12 mL, 3.80 mmol) was added into the above solution, and the mixture was refluxed for 5 h. The solvent was then removed under vacuum to give a yellow-green solid, 71 mg, yield 44.7%. 1H NMR (400 MHz, CDCl3) δ 7.71 (s, 1H, benzene-H), 6.98 (s, 1H, benzene-H), 6.17 (s, 1H, CO-NH), 5.55 (s, 2H, O-CH2), 3.96 (d, J = 9.8 Hz, 6H, O-CH3), 3.79 (s, 2H, CO-NHNH2). 13C NMR (101 MHz, CDCl3) δ 154.0, 148.8, 110.8, 108.7, 64.7, 56.9, 56.9.
[bookmark: _Toc120194675]2. Determination of the fluorescence quantum yield
The fluorescence quantum yield of probe F1 (10 µM) reacting with SA (50 μM) was determined by quantum yield calculator integrating sphere in CH3CN-H2O (V/V, 7/3). According to the emission trace integral of probe F1 reacting with SA and the emission trace integral of blank solvent, the ФF1+SA was calculated as 0.195, while probe F1 itself provided ΦF1 as 0.000 at the same conditions. 
[bookmark: _Toc120194676]3. Calculation of the detection limit
The detection limit of F1 for SA was calculated by the signal-to-noise ratio (S/N).[2] The fluorescence intensity of F1 without target analytes was measured 20 times at designated wavelengths. On the basis of these data, the average fluorescence intensity (averageblank) along with the associated standard deviation (SDblank) was determined, and the SDblank was considered as the noise (N) of our detection system. Subsequently, the fluorescence intensity of F1 by adding the corresponding analytes with a relatively low concentration was measured for five times, and the average value (averagesample) was recorded. Finally, S/N was calculated as follows:

If the S/N value fell within the range of 3 to 5, suggesting that the corresponding concentration was determined as the detection limit.
[bookmark: _Toc120194677][bookmark: _Hlk10800933]4. The 1H NMR, 13C NMR and HMRS spectra of probes F1-F4
[image: ]
[bookmark: _Hlk11945723]Figure S1. 1H NMR spectrum of probe F1 in CD3CN (400 MHz).
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Figure S2. 1H NMR spectrum of probe F1 in CDCl3 (400 MHz).
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Figure S3. 13C NMR spectrum of probe F1 in CD3CN (101 MHz).
[image: ]
Figure S4. HRMS spectrum of probe F1.
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Figure S5. 1H NMR spectrum of probe F2 in CDCl3 (400 MHz).
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Figure S6. 13C NMR spectrum of probe F2 in CDCl3 (101 MHz).
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Figure S7. HRMS spectrum of probe F2.
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Figure S8. 1H NMR spectrum of probe F3 in CDCl3 (400 MHz).
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Figure S9. 13C NMR spectrum of probe F3 in DMSO (101 MHz).
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Figure S10. HRMS spectrum of probe F3.
[image: 图示, 示意图

描述已自动生成]
Figure S11. 1H NMR spectrum of probe F4 in CDCl3 (400 MHz).
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Figure S12. 13C NMR spectrum of probe F4 in CDCl3 (101 MHz).
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[bookmark: _Hlk91505629]Figure S13. HRMS spectrum of probe F4.
[bookmark: _Toc120194678]5. UV-Vis spectra of probes F1-F4 in the presence of SA and its analogs
[image: ]
Figure S14. UV absorption spectra of probes F1 (a), F2 (b), F3 (c) and F4 (d) (20 µM) upon the addition of SA and its analogs (200 µM) in the mixed solution (MeCN:H2O = 7:3 , v/v). 
[bookmark: _Toc120194679]6. Job’s plot and Benesi-Hildebrand plot of probe F1 with SA
[image: ]
Figure S15. The Job’s plot (a) and Benesi-Hildebrand plot (b) of probe F1 with SA. Binding constant (Ka = 1.34 × 104 μM-1) was determined by fluorescence method (λex = 564 nm, slits: 2 nm/2 nm).
[bookmark: _Toc120194680]7. DLS data and SEM images
[image: ]
Figure S16. Intensity-based DLS data of probe F1 (30 µM) (a) and probe F1 (30 µM) upon addition of SA (150 µM) (d) in same solution (MeCN:H2O =1:9 , v/v) at 25 °C; SEM images of probe F1 (30 µM) (b, c) and probe F1 (30 µM) upon the addition of SA (150 µM) (e, f).
[bookmark: _Toc120194681]8. Electrochemical data of probes F1-F4
Table S1. DFT-based descriptors of probes F1-F4 after absorption of SA (mode I and mode II)
	Probes
	Binding energy (kcal/mol)
	ELUMO
(kj/mol)
	EHUMO
(kj/mol)
	ΔE L−H (kj/mol)

	
	SA mode I
	SA mode II
	
	
	

	[bookmark: OLE_LINK21]F1
	-9.65
	-12.41
	-116.96
	-615.86
	498.89

	F2
	-11.02
	-11.01
	-31.20
	-622.51
	591.31

	F3
	-7.76
	-11.89
	-29.86
	-631.60
	601.74

	F4
	-17.49
	-8.37
	-58.24
	-625.31
	567.07


[bookmark: _Toc120194682]9. HRMS spectrum for the new product after the probe F1 was treated with SA
[image: ]
Figure S17. HRMS spectrum of the new product after the probe F1 was treated with SA
[bookmark: _Toc120194683][bookmark: _Hlk11944793]10. Chemical shift of probe F1 and SA after the formation of the complex probe F1-SA with different molar ratios
[bookmark: _Hlk17277064][bookmark: _Hlk90862536]Table S2. Chemical shift of SA after the formation of the complex probe F1-SA with different molar ratios.
	Chemical shift (ppm)
	proton

	
	a
	b
	c
	d

	SA
	7.94
	7.53
	7.02
	6.95

	[bookmark: _Hlk90562458]F1 : SA =1 : 1
	7.88
	7.48
	6.96
	6.89

	F1 : SA =1 : 2
	7.90
	7.49
	6.98
	6.90

	F1 : SA =1 : 3
	7.90
	7.50
	6.99
	6.91

	Shift(F1 : SA =1 : 1)
	-0.06
	-0.05
	-0.06
	-0.06

	Shift(F1 : SA =1 : 2)
	-0.04
	-0.04
	-0.04
	-0.05

	Shift(F1 : SA =1 : 3)
	-0.04
	-0.03
	-0.03
	-0.04



Table S3. Chemical shift of probe F1 after formation of the complex probe F1-SA with different molar ratios.
	Chemical shift (ppm)
	proton

	
	1
	2
	3、4
	5、6
	7、8
	9、10
	11、12
	13

	F1
	7.93
	7.69
	7.53
	7.20
	6.48
	6.40
	6.20
	6.06

	F1 : SA =1 : 1
	7.96
	7.68
	7.54
	7.21
	6.49
	6.40
	6.22
	6.72

	F1 : SA =1 : 2
	7.97
	7.68
	7.55
	7.22
	6.50
	6.42
	6.23
	7.22

	F1 : SA =1 : 3
	7.98
	7.68
	7.56
	7.22
	6.50
	6.43
	6.24
	7.22

	Shift(F1 : SA =1 : 1)
	0.03
	-0.01
	0.01
	0.01
	0.01
	0
	0.02
	0.66

	Shift(F1 : SA =1 : 2)
	0.04
	-0.01
	0.02
	0.02
	0.02
	0.02
	0.03
	1.16

	Shift(F1 : SA =1 : 3)
	0.05
	-0.01
	0.03
	0.02
	0.02
	0.03
	0.04
	1.16


[bookmark: _Toc120194684]11. Phytotoxicity assay for probe F1
[image: ]
[bookmark: OLE_LINK3]Figure S18. Cultivating 5-day-old cucumber seedlings in distilled water (CK) and different concentrations (10-200 µM) of F1 aqueous solutions (1% MeCN, v/v) for three days at 25 °C.
[image: ]
Figure S19. Laser scanning two-photon fluorescence microscopy images of cucumber seedling leaves, stems, and roots (bright-field): After cultivating cucumber seedlings in distilled water (CK) and various concentrations of F1 aqueous solutions (1% MeCN, v/v) for three days at 25 °C.


Table S4. The weight and lengths of stems and roots of cucumber seedlings after cultivating them in distilled water (CK) and various concentrations of F1 solutions for 3 days at 25 °C.
	0 days
	3 days later

	
	
	Seedling 1
	Seedling 2
	Seedling 3
	
	
	Seedling 1
	Seedling 2
	Seedling 3

	CK
	Stem (cm)
	5.6
	4.3
	2.9
	CK
	Stem (cm)
	6.1
	4.5
	3.4

	
	Root (cm)
	4.4
	4.5
	5.5
	
	Root (cm)
	4.6
	4.9
	5.7

	
	Weight (g)
	0.244
	0.252
	0.377
	
	Weight (g)
	0.311
	0.332
	0.428

	10 µM
	Stem (cm)
	5.4
	4.0
	3.5
	10 µM
	Stem (cm)
	5.9
	4.6
	4.0

	
	Root (cm)
	4.4
	3.9
	4.2
	
	Root (cm)
	4.5
	4.7
	5.0

	
	Weight (g)
	0.293
	0.271
	0.251
	
	Weight (g)
	0.373
	0.389
	0.353

	25 µM
	Stem (cm)
	4.7
	4.1
	4.1
	25 µM
	Stem (cm)
	5.1
	4.5
	4.5

	
	Root (cm)
	3.9
	5.4
	4.6
	
	Root (cm)
	4.3
	5.9
	5.0

	
	Weight (g)
	0.311
	0.313
	0.252
	
	Weight (g)
	0.412
	0.439
	0.364

	50 µM
	Stem (cm)
	5.2
	4.2
	4.4
	50 µM
	Stem (cm)
	5.6
	4.6
	4.6

	
	Root (cm)
	4.8
	4.6
	5.0
	
	Root (cm)
	4.9
	5.3
	5.5

	
	Weight (g)
	0.291
	0.318
	0.265
	
	Weight (g)
	0.386
	0.386
	0.339

	100 µM
	Stem (cm)
	4.2
	3.9
	4.4
	100 µM
	Stem (cm)
	4.6
	4.2
	4.7

	
	Root (cm)
	4.8
	5.2
	4.9
	
	Root (cm)
	4.9
	5.7
	5.3

	
	Weight (g)
	0.316
	0.325
	0.306
	
	Weight (g)
	0.432
	0.445
	0.433


[bookmark: _Toc120194685][bookmark: OLE_LINK55][bookmark: OLE_LINK56]12. Comparing the property for detecting SA in this work with other works
[bookmark: _Hlk36059546]Table S5. Comparison of the property for detecting SA in this work with other works.
	Structure
	LOD
	Selectivity
	Application
	Detection medium
	References

	MPA-CdTe QDs
	150 ng·mL-1
	No data
	In vitro
	Water,
pH = 5.5
	3

	

	No data
	Poor
	In vitro
	EtOH
	4

	

	No data
	Poor
	In vitro
	EtOH
	5

	

	No data
	Poor
	In vitro
	EtOH
	6

	[image: ]
	No data
	Poor
	In vitro
	EtOH
	7

	

	No data
	Poor
	In vitro
	PBS/EtOH (5/95, v/v, pH = 7.4)
	8

	

	2 nM
	High
	In vitro and cells
	CH3CN/H2O (1/1, v/v)
	9

	

	1 nM
	High
	In vitro and cells
	CH3OH/H2O (9/1, v/v)
	10

	

	3 μM
	High
	In vitro and cells
	DMF/H2O (7/3, v/v) and DMF/MES (7/3, v/v, 20 mM, pH=7.2)
	11

	

	1 μM
	High
	In Vivo
	CH3CN/H2O (7/3, v/v)
	This work
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