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1. Materials and methods

L1-L2 were collected from Jinan Henghua Sci. & Tec. Co. Ltd. (Jinan, China). The others
chemicals and reagents were purchased and could be used without further purification. On a
Rigaku D/Max-2500 X-ray powder diffractometer (Cu-Ko, 1.5418 A), powder X-ray diffraction
(PXRD) patterns were carried out. In the 4000 to 400 cm™! area, the FT-IR spectra were recorded
from a Bruker VERTEX 80V FT-IR spectrophotometer. Elemental tests (C, H, and N) were
conducted on the elemental analyzer PerkinElmer 240 C. A NETZSCH TG 209 thermal analyzer
in air was used to collect thermogravimetric analysis (TGA) data at a heating rate of 10 °C min™!
in the 25—700 °C range. Ultrasonic irradiation was carried out in an ultrasonic bath KQ-300DE
(40 kHz, Sonicator Company, Kunshan, China). The solid-state fluorescent assay was performed
using an Edinburgh FS5 fluorescence spectrophotometer at room temperature.
2. Single crystal X-ray diffraction determination of 1—2

The single-crystal structure data of 1-2 were obtained at room temperature on a Rigaku
XtaLabMini diffractometer fitted with Mo-Ka radiation (A = 0.71073 A), using the CrysAlisPro
software to record the reflection data.! Structural analysis and data refinement were performed
through the SHELXT-2015 and SHELXL-2018 programs.?>* From differential Fourier charts, all
ordered non-hydrogen atoms were found and refined with anisotropic thermal parameters. The H
atoms of organic ligands are technically produced and isotropically refined with fixed thermal
factors. The H atoms in water molecules were added by difference Fourier maps and with fixed
displacement parameters.’ Table S1 summarizes crystallographic details and structure refinement
parameters for 1-2. Selected bond lengths and bond angles are shown in Table S2.

3. Computational Details



All calculations on electronic structures were carried out via ORCA 2.8 program.® Geometry

optimizations was calculated through density functional theory (DFT). The frontier orbital energy

of Zn(I) ions, free L1 and L2, and H,NDC were calculated by B3LYP/TZVP.”® Molecular

orbital visualization was analyzed by VMD 1.9.3 program.!® The structural properties of the two

Zn(I1)-MOFs were calculated by Poreblazer v4.0 program (Table S4).!!
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Table S1 Crystal data and structure refinements for the 1-2

MOF 1 2
Chemical formula C123H93N 1,04, 5706 C44H4oNO6Zn
Formula weight 2491.44 816.20
Crystal system triclinic monoclinic
Space group Pr P2/c
a(d) 10.8732(6) 17.8383(5)
b(A) 15.9024(9) 14.9191(3)
c(A) 17.0471(7) 16.6035(5)
a(°) 105.733(4) 90

B(©) 103.099(4) 108.071(3)
7 (®) 91.265(4) 90

V(A3 2751.8(3) 3974.2(2)
VA 1 4

Dearea (g/cm?) 1.052 1.364
Absorption coefficient, mm™ 1.366 0.675
F(000) 1273 1704

Crystal size, mm

0 range, deg

Index range 4, k, [
Reflections collected
Independent reflections (Rjy)
Data/restraint/parameters
Goodness-of-fit on F?

Final Ry, wR;, (I > 20(1))

Largest diff. peak and hole

0.20x0.16x 0.12
4.496-52.042
—15/15,-22/22, —24/24
61585

10763 (0.0370)

16074 /280 / 813
1.117

0.0424, 0.1056
0.61,-0.58

0.23x0.21x0.19
4.962-61.17
—23/23,-21/21,-23/23
59753

11817(0.0735)

11817 /0 /520

1.060

0.0709, 0.1100
0.44,-0.36




Table S2 Selected Bond Lengths [A] and Angles [°] for the 1-2

Parameter Value Parameter Value

1

Zn1-02 1.965(2) Znl-0O11 1.905(2)
Zn1-06 1.928(2) Znl-N1 1.995(2)
Zn2-01 2.261(2) Zn2-011 2.149(3)
Zn2-05 2.072(2) Zn2-N6E 2.600(3)
Zn2-09 2.026(2) Zn3-03A 2.017(2)
Zn3-04B 2.068(2) Zn3-07C 2.052(2)
Zn3-08D 2.055(2) Zn3-N4 2.021(2)
02-Znl1-06 105.38(10) 02-Znl-N1 113.28(9)
06-Zn1-N1 102.58(9) 011-Zn1-02 110.19(10)
011-Zn1-06 107.52(9) 011-Zn-N1 116.8(9)
09-Zn2-01 86.21(9) 09-Zn2-05 93.35(8)
09-Zn2-N6E 88.54(10) 011-Zn2-01 90.61(8)
011-Zn2-05 102.21(8) 011-Zn2-09 161.91(9)
011-Zn2-N6E 94.87(10) N6E-Zn2-0O1 174.52(9)
03A-Zn3-04B 156.24(11) 03A-Zn3-07C 88.97(13)
03A-Zn3-08D 88.08(13) 0O3A-Zn3-N4 106.90(11)
07C-Zn3-04B 87.75(12) 07C-Zn3-08D 156.74(9)
08D-Zn3-04B 85.73(11) N4-Zn3-04B 96.82(10)
N4-Zn3-07C 101.06(9) N4-Zn3-0O8D 101.88(10)
2

Zn1-01 1.965(2) Znl1-Nl1 2.057(2)
Zn1-0O4A 1.983(2) Znl-N4B 2.074(2)
01-Zn1-04A 125.53(8) 04A-Zn1-N1 109.81(8)
01-Znl1-N1 106.68(8) 04A-Zn1-N4B 102.24(8)
01-Zn1-N4B 110.19(8) N4B-Znl-N1 99.31(8)

symmetry code: A: —1+x, y, z, B: 1-x, 2—y, 2—z, C: —1+x, 1+y, z, D: 1-x, 1-y, 2—z, E: 1-x, 1-y, 1z for 1. A: x,

0.5-y, 0.5+z, B: x, 1.5y, —0.5+z for 2



Table S3 Thermal stability analysis for 1-2

MOF Loss of matter Decomposition temperature/°C ~ Experimental value/%  Theoretical value/%

1 H,O/NDC?and L1 26~126/320~550 1.81/78.60 1.84/78.74
2 H,O/NDC?* and L2 34~100/310~530 4.41/85.62 3.90/85.88




Table S4. Comparison of the sensitivities of 1-2 with previously reported MOFs to enrofloxacin

MOF Types LOD/mol/L Ref
[Cd(H,L)(H,0)5]-NMP enrofloxacin 2.50 x 108 [11]
Eu(2,6-NDC)(COO) enrofloxacin 0.12 x 107 [14]
1 enrofloxacin 7.06 x 10710 This work
2 enrofloxacin 2.89 x 107° This work

H4L =[1,1":4’,1”-terphenyl]- 2°,3,3”,5 -tetracarboxylic acid; 2,6-NDC = 2,6-naphthalenedicarboxylic acid.



Table S5. Comparison of the sensitivities of 1-2 with previously reported MOFs to MnO4~

MOF Types LOD/mol/L Ref
[Zn(5-NH,-1,3-bdc)(H,0)] MnO,~ 1280 x 106 [4]
[Zn2(5-NH-1,3-bdc)»(NI-bpy-44)] DMF MnO,4~ 1.050 x 106 [4]
[Zny(BDC), s(L)(DMF)]- 1.5DMF MnO,4~ 0.030 x 106 [5]

(Et 06 Tbo.04Gdo o-DPNC), MnO,~ 0.020x 106 [6]
{[ZneClg(2,2’-dbpt)s]-6H,0} MnO,4~ 6.140 x 106 [8]

1 MnO,~ 0.286 x 10°° This work
2 MnOy4~ 0.507 x 10°° This work

5-NH,-1,3-H,bde = 5-amino-1,3-benzenedicarboxylic acid, NI-bpy-44 = N-(pyridin-4-yl)-4-(pyridin-4-yl)-1,8-
naphthalimide; L = pyridine 4-carboxylic acid, BDC = benzene-1,4-dicarboxylate; H;DPNC = 5-(3°,5’-
dicarboxylphenyl) nicotinic acid; 2,2’-H,dpbt = 5,5’-di(pyridin-2-yl1)-3,3°-bi(1,2,4-triazole).



Table S6 The structural properties for 1 and 2

property 1 2
accessible surface area, m?/g 6535.03 11491.01
geometric pore volume, cm?/g 1.67 343
probe-occupiable volume, cm?/g 1.60 3.37
helium pore volume, cm?/g 1.37 3.00
pore limiting diameter, A 6.06 7.45

largest cavity diameter, A 8.64 9.74




Section 3. Supplementary Figures

Fig. S1. (a) Coordination geometry of Zn?* ions in 1; (b) View of the coordination modes of
NDC? anions in 1 (¢) The three-dimensional structure formation process for 1.

Fig. S2. (a) Coordination geometry of Zn?* ions in 2; (b) The two-dimensional structure formation
process for 2; (¢) In 2, the simplification of NDC?>~ and L2 ligand and the specific formation
process of sql topological structure.

Fig. S3. (a) Simulated and experimental PXRD patterns of 1-2; (b) PXRD patterns of 1 and 2
under different conditions.

Fig. S4. The change of the fluorescence emission intensities of 1-2 in different pH solutions.

Fig. S5. TGA curves of 1-2.

Fig. S6 Time resolved luminescence decay of 1 and 2.

Fig. S7. The plot of relative 1-2 luminescence intensities vs enrofloxacin (ENR) concentration.
Fig. S8. Time-dependent emission spectra of 1-2 with ENR (0.25 pmol/L) at the different reaction
time.

Fig. S9. The correlation curves between [(/o//) — 1] and the concentration of MnO,4~ obtained by
the Stern—Volmer equation.

Fig. S10. The time required for the quenching efficiencies of 1/2@MnQO, anions to reach the
maximum.

Fig. S11. Comparison of the quenching efficiencies of 1-2 for sensing of ENR/MnO,~ anions over

four cycles.

Fig. S12. PXRD patterns of 1-2 after 4 cycles of detecting of ENR/MnO,4~ anions
Fig. S13. Fluorescence excitation spectra of 1/2 and UV—vis absorption spectrum of enrofloxacin.
Fig. S14. Spectral overlap between the absorption spectrum of MnQO,~ anions and the excitation

spectra of 1-2.
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Fig. S1. (a) Coordination geometry of Zn?>* ions in 1; (b) View of the coordination modes of
NDC? anions in 1 (¢) The three-dimensional structure formation process for 1.
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Fig. S2. (a) Coordination geometry of Zn?* ions in 2; (b) The two-dimensional structure formation

process for 2; (c) In 2, the simplification of NDC?~ and L2 ligand and the specific formation

process of sql topological structure.
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Fig. S3. (a) Simulated and experimental PXRD patterns of 1-2; (b) PXRD patterns of 1 and 2

under different conditions.
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Fig. S4. The change of the fluorescence emission intensities of 1-2 in different pH solutions.
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maximum.
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