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Synthesis of 10-[(2-amino-4-carboxyl-phenyl)ethynyl]anthracene-9-carboxylic

acid

(i)Synthesis of methyl 10-((trimethylsilyl)ethynyl)anthracene-9-carboxylate
Methyl 10-iodaanthracene-9-carboxylate (26.21 g, 0.0724 mol), copper iodide

(0.328 g, 1.76 mmol) and Pd(PPh;),Cl, (0.25 g, 0.36 mmol) were placed in a three-
necked flask, add triethylamine (240 mL) and purged with N,, and stir for 15 h at 60
°C. Trimethylsilylacetylene (15.36 mL, 0.109 mol) was added with a syringe, and the
reaction was monitored by thin layer chromatography (TLC). The mixture was
transferred to an eggplant-shaped flask, the solvent was removed under reduced
pressure, dissolved with dichloromethane, then extracted with ethyl acetate. The
extract was dried with anhydrous magnesium sulfate and then filtered, and the filtrate
was concentrated by a rotary evaporator. The brown-yellow solid was obtained after
purified by column chromatography.
(ii)Synthesis of methyl 10-ethynylanthracene-9-carboxylate

Methyl 10-((trimethylsilyl)ethynyl)anthracene-9-carboxylate (21.86 g, 65.81
mmol) was dissolved in methanol (200 mL), potassium carbonate (13.64 g, 98.72
mmol) was added, and purged with N,, and stirred at room temperature for 4 h. The
solvent was removed under reduced pressure, dissolved in dichloromethane, dried
with anhydrous magnesium sulfate, and filtered. The filtrate was concentrated by a
rotary evaporator, and methanol was recrystallized to obtain methyl 10-
ethynylanthracene-9-carboxylate.
(iii)Synthesis of 10-[(2-amino-4-(methoxycarbonyl)phenyl)ethynyl]anthracene-9
-carboxylate

Methyl 3-amino-4-iodobenzoate (2.77g, 10 mmol), Pd(PPh;),Cl, (0.35 g, 0.5

mmol) and copper iodide (0.19 g, 1 mmol) were dissolved in triethylamine in a three-
necked flask, then added triethylamine solution of methyl 10-
((trimethylsilyl)ethynyl)anthracene-9-carboxylate, and purged with N,, stirred at 90

°C for 24 h. The reaction was monitored by TLC. The mixture was transferred to an



eggplant-shaped flask, the solvent was removed under reduced pressure, dissolved
with dichloromethane, then extracted with ethyl acetate. The extract was dried with
anhydrous magnesium sulfate and then filtered, and the filtrate was concentrated by a
rotary evaporator. The solid was obtained after purified by column chromatography.
(iv)Synthesis of 10-[(2-amino-4-carboxyl-phenyl)ethynyl]anthracene-9-carboxyl
ic acid

Dissolved the above-mentioned purified product in a mixture solution of THF
and aqueous, added NaOH with constant stirring, acidified with 2 M hydrochloric
acid, and filter to obtain 10-[(2-amino-4-carboxyl-phenyl)ethynyl]anthracene-9-
carboxylic acid. The 'H NMR spectrum of 10-[(2-amino-4-carboxyl-
phenyl)ethynyl]anthracene-9-carboxylic acid is in Fig. S1.
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Scheme S1. Synthesis of 10-[(2-amino-4-carboxyl-phenyl)ethynyl]anthracene-9-carboxylic acid.
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Fig. S1. '"H NMR spectrum for for 10-[(2-amino-4-carboxyl-phenyl)ethynyl]anthracene-9-
carboxylic acid
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Fig. S2. PXRD of Eu-MOF after treatment in pH = 2-12 DMF solution.
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Fig. S3. The TGA curves of Eu-MOF.
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Fig. S4. The solid emission spectra of ligand and Eu-MOF.
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Fig. S5. Luminescence spectra of Eu-MOF in different solvents.
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Fig. S6. PXRD of Eu-MOF in different solvents.
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Fig. S7a. Time-dependent fluorescence spectrum after adding Fe3* (10-3M).
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Fig. S7b. Time-dependent fluorescence spectrum after adding TNP (10-4M).
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Fig. S8. PXRD of Eu-MOF after detection Fe** and TNP.
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Fig. S9. HOMO and LUMO energy level of NAEs.
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Fig. S10. The fluorescence lifetime of Eu-MOF, after adding Fe** and TNP .
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Fig. S11. XPS spectra of Eu-MOF before and after immersing in Fe3*
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Fig. S12. XPS spectra of Eu-MOF before and after immersing in Fe3*



Table S1. Selected bond lengths (A) and angles (°) for Eu-MOF

Bond lengths
Eul—Eull 3.9036(13) Eul—O016 2.361(8)
Eul—Eul2 3.9036(13) Eul—028 2.331(2)
Eul—Eul3 3.9036(13) Eul—027 2.331(2)
Eul—O14 2.360(8) Eul—021 2.331(2)
Eul—Ol 2.362(8) Eul—02 2.331(2)
Eul—O15 2.361(8) Eul—O03 2.86(4)

Bond angles
Eull—Eul—Eul2 60 027—Eul—Eull 33.13(9)
Eul2—Eul—Eul3 90 02—Eul—Eull 85.93(19)
Eull—Eul—Eul3 60 027—Eul—O016 76.2(2)
0O14—Eul—Eul3 158.7(2) 028—FEul—016 138.99(13)
Ol—Eul—Eull 106.53(15) 027—Eul—014 138.99(13)
O15—Eul—Eul2 106.53(15) 028—FEul—014 76.2(2)
O15—Eul—FEull 158.7(2) 022—FEul—O01 138.99(13)
O1—Eul—Eul3 68.7(2) 028—Eul—O015 76.2(2)
0O14—Eul—Eul2 68.7(2) 028—FEul—O01 138.99(13)
O14—Eul—FEull 106.53(15) 027—Eul—O01 76.2(2)
0O16—Eul—Eul3 106.53(15) 02—Eul—O016 138.99(13)
0O16—Eul—Eul2 106.53(15) 027—Eul—O015 138.99(13)
Ol1—Eul—Eul2 158.7(2) 022—Eul—014 76.2(2)
O16—Eul—FEull 68.7(2) 02—Eul—O015 76.2(2)
O15—Eul—Eul3 106.53(15) 022—Eul—O016 76.2(2)
0O15—Eul—O01 80.68(17) 022—Eul—O015 138.99(13)
0O15—Eul—O016 132.5(5) 02—Eul—O01 76.2(2)
014—Eul—O01 132.5(5) 02—Eul—O014 138.99(13)
016—Eul—014 80.68(17) 022—FEul—02 100.1(4)
O15—Eul—014 80.68(17) 022—FEul—027 65.6(2)
016—Eul—O01 80.68(17) 027—Eul—02 65.6(2)
014—Eul—O03 66.3(2) 022—FEul—028 65.6(2)
O1—Eul—O03 66.3(2) 028—FEul—027 100.1(4)
016—Eul—O03 66.3(2) 028—FEul—02 65.6(2)
015—Eul—O03 66.3(2) 022—Eul—O03 130.0(2)
02—Eul—Eul3 33.13(9) 027—Eul—O03 130.0(2)
027—Eul—Eul2 85.93(19) 02—Eul—O03 130.0(2)
02—Eul—Eul2 85.93(19) 028—FEul—O03 130.0(2)
022—FEul—Full 33.13(9) O3—Eul—Eull 135
027—Eul—Eul3 33.13(9) O3—Eul—Eul3 135
028—FEul—Eul3 85.93(19) O3—Eul—Eul2 135
022—Eul—Eul3 85.93(19) Cl1—O1—Eul 136.5(10)
022—FEul—FEul2 33.13(9) Eul8—02—FEul3 113.73(18)
028—FEul—FEul2 33.13(9) Eul—O02—FEul8 113.73(18)
028—FEul—FEull 85.93(19) Eul—02—Eul3 113.73(18)




Table S2. A comparison of MOFs-based luminescent sensors for detection Fe3™.

sensors based on MOFs Ksv (M) LOD Ref
Eu-MOF 5.06 x 10° 0.51uM thiswork
Zn-MOF 1.326 x 104 0.882uM !
[H(H,0)s][DyZny(imdc)4(im),] 9.29 x 103 - 2
[ZnyNay(TPHC)(4,4-Bipy)(DMF)]-8H,0 5.77 x 104 6.4uM 3
MOF-808-Tb 3.1x10% - 4
[Euy(HICA)BTEC)(H,0),], 2.028x104 — 5

Y 10(CsH404)6(CO;3)3(OH) 2 1.905x104 12.7uM 6
Eu-MOF/EDTA-NiAl-CLDH-M 1.3x10* 0.15uM 7

Table S3. A comparison of MOFs-based luminescent sensors for detection TNP.

sensors based on MOFs Ksv (M) LOD Ref
Eu-MOF 1.92x10* 1.93x10°M thiswork
[CA(3-bpd)(N(CN),)21a 7.16x10% 6x10° M 8
TMU-34 4.9x10* 8.1x10°M o
{[Cds(bmipia)]- I0DMF-5H,0}n 3.82x104 - 10
EuL 1.36x103 1x10°M 1
TbL 4.995%103 5x10°M 1
[{Zn(BINDI)5(bpe)o s} -3H01n 1.29%104 1.5ppm 12

Table S4. HOMO and LUMO energy of NAEs at B3BLYP/6-31G* level of theory.

NAEs HOMO (eV) LUMO (eV) Band gap (eV)
4-NT -7.65502 -2.79225 4.86277
3-NT -7.55031 -2.83893 4.71137
NB -7.88778 -2.91263 4.97515
2,6-DNT -7.6448 -3.2877 43571
1,3-DNB -7.9855 -3.4311 4.5544
TNP -8.59516 -4.32093 4.27423
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