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Figure S1. ESI-HRMS spectrum of OA and AA
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Figure S2. ESI-HRMS spectrum of O-BODIPY and A-BODIPY
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Figure S3. 1H NMR spectra of small molecule compound OA
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Figure S4. 1H NMR spectra of small molecule compound O-BODIPY
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Figure S5. 1H NMR spectra of small molecule compound AA
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Figure S6. 1H NMR spectra of small molecule compound A-BODIPY
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Figure S7. 1H NMR spectra of BODIPY-based polymers (a) PY1, (b) PY2, (c) PY3, and (d) PY4 
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Figure S8. TGA curves of PY1, PY2, PY3 and PY4 
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Figure S9. DSC curves of PY1, PY2, PY3 and PY4 
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Figure S10. Absorbance under different Fe3+ concentration (1M-0.001M)
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Figure S11. Fluorescence spectra of polymeric probes (10 μM) in the presence of Fe3+ (10 μM) and Cu2+ (200 μM) in DMF-buffer. (a)PY1, (b) PY2, (c) PY3, and (d) PY4
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Figure S12. (a) Photographs of A-BODIPY with heavy metal ion in DMF under nature light and (b) UV light (c) Photographs of PY3 in DMF under nature light and (d) UV light (e) Photographs of PY4 in DMF under nature light and (f) UV light
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Figure S13. (a) photographs of O-BODIPY with heavy metal ion in DMF under nature light and (b) UV light (c) photographs of PY1 in DMF under nature light and (d) UV light (e) photographs of PY2 in DMF under nature light and (f) UV light
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Figure S14. Concentration-dependent fluorescence signaling of Fe3+ by polymeric probes. (a) PY1, (b) PY2, (c) PY3, and (d) PY4
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Figure S15. Job's plot analysis of (a) PY1 with Fe3+, (b) PY2 with Fe3+, (c) PY3 with Fe3+, and (d) PY4 with Fe3+
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Figure S16. Job's plot analysis of (a) O-BODIPY with Hg2+, (b) O-BODIPY with Hg2+, and (c) A-BODIPY with Ag+





Table S1. LOD and Ka for small molecule probes, and fluorescence quantum yield (Φ) before and after the probe was combined with Hg2+/Ag+/ Fe3+
	Small molecule probe
	LOD (μM)
	Ka (M-1)
	Φ (average)

	O-BODIPY
	—
	—
	0.72

	O-BODIPY+Hg2+
	8.61
	4.0× 104
	0.66

	O-BODIPY+Fe3+
	—
	—
	0.72

	A-BODIPY
	—
	—
	0.78

	A-BODIPY+Hg2+
	7.42
	7.0× 103
	0.73

	A-BODIPY+Ag+
	2.90
	1.7× 103
	0.64

	A-BODIPY+Fe3+
	—
	—
	0.78
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Figure S17. Fluorescence response of polymeric probes to different concentrations of K+ and Mg2+ in the presence of Fe3+. (a)PY1, (b) PY2, (c) PY3, and (d) PY4
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Figure S18. Cycle detection test of polymeric probes for Fe3+ (a)PY1, (b) PY2, (c) PY3, and (d) PY4

[image: ] Figure S19. (a) 1H NMR spectra of O-BODIPY and equimolar amount of Hg2+ in DMSO-d6. (b) Mass spectra of O-BODIPY combined with Hg2+
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Figure S20. (a) 1H NMR of A-BODIPY and equimolar amount of Hg2+ in DMSO-d6, (b) Mass spectra of A-BODIPY combined with Hg2+, and (c) Mass spectra of A-BODIPY combined with Ag+
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Figure S21. (a) Fluorescence spectra (λex= 375nm) and (b) UV absorption spectra of O-BODIPY (10 μM) in the presence of 10 equiv of metal ions in DMF-buffer (pH = 7.00, rt). (c) Fluorescence spectra (λex= 380nm) and (d) UV absorption spectra of A-BODIPY (10 μM) in the presence of 10 equiv of metal ions in DMF-buffer (pH = 7.00, rt)

Table S2. Comparison and evaluation of the basic properties of the reported sensors and sensors synthesized in this work
	Sensor
	LOD
	Selectivity
	Kinetics
	Applications
	Reference

	meso-thienyl dipyrrin 
	-
	selective (Hg2+/Cu2+)
	10 min
	Synthesize16 novel species 
	[1]

	TBP@PFBT PDs

	30 pM/ 0.35 nM
	Sensitive (Fe3+/Cu2+)
	fast
	Living cells
	[2]

	TBBA
	13.10 nM
	high sensitivity (Hg2+)
	-
	Living cells and zebrafish
	[3]

	Tb3+@Ni-BTC
	2.82 μM
	Sensitive (Fe3+)
	Rapid response
	quantitative fluorescence sensor
	[4]

	PY4
	0.14 μM
	good (Fe3+)
	-
	Reversibility
	this work



1. Choi SH, Kim K, Jeon J, Meka B, Bucella D, Pang K, et al (2008) Optical Effects of S-Oxidation and Mn+ Binding in meso-Thienyl Dipyrrin Systems and of Stepwise Bromination of 4,4-Difluoro-8-(2,5-dibromo-3-thienyl)-4-bora-3a,4a-diaza-s-indacene. Inorg Chem 47(23):11071-11083
2. Shamsipur M, Chabok A, Molaabasi F, Seyfoori A, Hajipour-Verdom B, Shojaedin-Givi B, et al (2019) Label free phosphate functionalized semiconducting polymer dots for detection of iron(III) and cytochrome c with application to apoptosis imaging. Biosens Bioelectron 141:111337
3. He H, Meng X, Deng L, Sun Q, Huang X, Lan N, et al (2020) A novel benzothiadiazole-based and NIR-emissive fluorescent sensor for detection of Hg(2+) and its application in living cell and zebrafish imaging. Org Biomol Chem 18(32):6357-6363
4. Chen X-B, Qi C-X, Li H, Ding J-Y, Yan S, Lei H, et al (2020) Highly sensitive and selective Fe3+ detection by a water-stable Tb3+-doped nickel coordination polymer-based turn-off fluorescence sensor. Journal of Solid State Chemistry 281: 121030
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Scheme S1. Structural representation of the binding sites of (a) O-BODIPY+Hg2+, (b) A-BODIPY+Hg2+, and (c) A-BODIPY+Ag+



Table S3. High-resolution XPS spectra of C, N, O, B, F, S, and Fe
	
	PY3
	PY3-Fe3+
	PY4
	PY4-Fe3+

	C
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	N
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	O
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	B
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	F
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	S
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	Fe
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Figure S22. (a) Concentration effect and standard curve of fluorescence titration of O-BODIPY with Hg2+ (b) Concentration-dependent fluorescence signaling of Hg2+ by O-BODIPY
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Figure S23. Concentration effect and standard curve of fluorescence titration of (a) A-BODIPY with Hg2+, (b) A-BODIPY with Ag2+. Concentration-dependent fluorescence signaling of (c) Hg2+ by A-BODIPY, (d) Ag+ by A-BODIPY
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Figure S24. Fluorescence intensity of remaining mental ions and Hg2+/Ag+ (10 equivalents of probe), wherein the probe concentration is 10-5 mol/L. (a) O-BODIPY+ Hg2+, (b) A-BODIPY+ Ag+, and (c) A-BODIPY+Hg2+

[bookmark: _Hlk66654104][image: ]  
Figure S25. UV-vis absorption spectra of polymeric probes with Fe3+ and EDTA (a)PY1, (b) PY2, (c) PY3, and (d) PY4
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