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Materials and Methods

All the other materials were commercially available reagents of analytical grade.
Single-crystal X-ray diffraction (SC-XRD) data of Cu-cboa and Cu-atda were
obtained by Rigaku SCX-mini diffractometer with graphite monochromatic Mo-Ka
radiation (A = 0.71073 A). Powder X-ray diffraction (PXRD) pattern was obtained
using Cu Ka radiation with Shimadzu XRD-6000 X-ray diffractometer. Simulation of
PXRD pattern was performed by single crystal data and diffraction crystal module of
Mercury program. Thermogravimetric analysis (TGA) was carried out on ZRY-2P
thermogravimetric analyzer from 40 to 700 °C with a heating rate of 10 °C/min under
air atmosphere. Scan electron microscope (SEM) image was recorded by Rili SU
8000HSD Series Hitachi New Generation Cold Field Emission. The emission
properties were recorded with Edinburgh FLS 920 fluorescence spectrometer equipped
with a Peltier-cooled Hamamatsu R928 photomultiplier tube. An Edinburgh Xe900 450
W xenon arc lamp was used as an exciting light source.

Single-Crystal X-Ray Crystal Structure Determination

The X-ray diffraction data taken at room temperature for Cu-cboa and Cu-atda were
collected on a Rigaku R-AXIS RAPID IP diffractometer equipped with graphite-
monochromated Mo Ka radiation (4 = 0. 71073 A). The structure of Cu-cboa and Cu-
atda were solved by direct methods and refined on F? by the full-matrix least squares
using the SHELXTL-97 crystallographic software. Anisotropic thermal parameters are
refined to all of the non-hydrogen atoms. The hydrogen atoms were held in calculated
ideal positions on carbon atoms and nitrogen atoms in ligands. The chemical formulas
were determined by the combination of single crystal data, TGA results and elemental

analysis. The CCDC 2101623 and 2101553 contains the crystallographic data Cu-cboa



and Cu-atda of this paper. These data can be obtained free of charge at
www.ccde.cam.ac.uk/ deposit. Crystal structure data and details of the data collection

and the structure refinement are listed as Table Sland S2.
DFT calculations detail

9A/Cu-atda and antibiotic molecules are modeled by referring the previous
literature, DFT and TD-DFT calculations were performed with Gaussian 09w. All
molecular structure modeling were achieved by Gaussview 6.0. The B3LYP function
was chosen to optimize the geometries and calculate triplet and singlet energy levels of
antibiotic molecules. All Gaussian 09w calculations were conducted using 6-311g basis
set for H, C, N, O, F and CI atoms and Lanl2DZ effective core potentials for Cu atoms.
Geometry optimizations of these models were converged to the S = 1 spin state. Finally,

the global minimum was achieved for optimized.

B EXPERIMENTAL SECTION
Sensing experiments

The 9A/Cu-atda@Eu3*/SA beads were immersed into different concentrations of
antibiotics solutions (5 - 50 uM), and then take out it from the antibiotics solutions.
Subsequently, the fluorescence intensity of the 9A/Cu-atda@Eu3*/SA were measured
at an excitation wavelength of 330 nm. In order to verify the selectivity of 9A/Cu-
atda@Eu"/SA for FQ, NFT and NFZ, various common cations (such as, Na*, Ca?"
etc.), anions (Cl, NO, etc.), antibiotics were examined. The concentration of these
substances were three times the concentration of FQ, NFT and NFZ (the concentration

of FQ, NFT and NFZ solution was 1mM).
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Fig. S1 The structural formula for the two ligands.
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Fig. S2 FTIR spectra of Cu-cboa.
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Fig. S4 PXRD patterns of Cu-atda under 24 h aqueous solution treatment of different pH values.
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Fig. S5 PXRD patterns of Cu-cboa under 24 h aqueous solution treatment of different pH values.
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Fig. S7 The TG curves of Cu-atda.
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Fig. S8 The TG curves of 9A/Cu-atda.
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Fig. S9 The molecular size of 9A.
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Fig. S10 N, adsorption and desorption isotherms of Cu-atda, 9A/Cu-atda.
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Fig. S11 the pore-size distribution curves of Cu-atda.
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Fig. S12 the fluorescence stability of 9A/Cu-atda@Eu3*/SA.
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Fig. S13 The response of 9A/Cu-atda@Eu3*/SA to different substances.



Fig. S15 Visual luminescent images of 9A/Cu-adta@Eu’*/SA beads in 50uM FQ under UV light.
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Fig. S16 Chemical structure of antibiotics.
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Fig. S17 The total energy and global minimum for optimized structures toward the 15 antibiotics.
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Fig. S18 Reusability of 9A/Cu-atda@Eu3*/SA beads for the detection of NFT (The used 9A/Cu-
atda@Eu3*/SA beads was washed with ethanol and water).
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Fig. S19 PXRD patterns of 9A/Cu-atda@Eu3*/SA before and after detection.
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Fig. S20 Emission spectra of the 9A/Cu-atda@Eu?*/SA and the UV spectra of antibiotics.
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Table S1. Crystal data and structure refinement parameters of Cu-cboa

Identification code

Cu-cboa

Empirical formula
CCDC

Formula mass
Crystal system
Space group
a(A)

b(A)

c(A)

a ()

PO

v ()

V (A3)

z

Dc/(Mg m?3)

u (Mo Ko)/mm’!
F(000)

0 range (°)

Limiting indices

Data/Restraints/Parameters

GOF on F,
Rla

wR2b

R1

wR2

C7H46CusIN|1O04
2101623
1893.85
triclinic

P-1
13.8320(2)
14.5550(3)
20.1380(9)
84.923

80.195

87.158
3976.9

2

1.582

1.784

1890

2.088 —24.732
_16<h<16
-17<k<1
—23<1<23
13394 /18 /1025
1.687

0.1231

0.3528
0.1440

0.3865

Ry = Z|Fol A Fll/ ZIFo; " wRy = [X[ w (Fo? = F&P1/ 2w (F)2



Table S2. Crystal data and structure refinement parameters of Cu-atda

Identification code

Cu-atda

Empirical formula

CCDC

Formula mass
Crystal system
Space group
a(A)

b(A)

c(A)

a ()

Q)

v ()

V (A3)

V4

Dc/(Mg m3)

u (Mo Ko)/mm!
F(000)

0 range (°)

Limiting indices

Data/Restraints/Parameters

GOF on F2
Rla

wR2b

R1

wR2

Ci6H12CuN4Os
2101553
403.84
Monoclinic
P2(1)/m
10.1215(5)
20.6659(11)
10.3207(7)
90.00
93.249(2)
90.00
2155.3(2)

4

1.245

1.042

848

2.209 —30.500
-13<h<14
—29<k<28
-111<14
6693/0/217
0.840

0.0427
0.1221
0.0595
0.1354

“Ry=Z|Fol A Fll/ ZIFo; " wRy = [X[ w (Fo* = F&1/ Z[ w (F 2.



Table S3. Selected bond lengths (A) and bond angles (°) for Cu-cboa

Cu-choa

Cu(1)-N(10) 1.982(6) Cu(1)-N(11) 2.034(7)
Cu(1)-N(15) 1.990(6) Cu(1)-N(3) 2.045(5)
Cu(2)-0(15) 1.967(3) Cu(2)-0(12)#1 1.969(3)
Cu(2)-0(18) 1.972(4) Cu(2)-0(16) 1.980(4)
Cu(3)-0(24) 1.971(4) Cu(3)-0(13) 1.972(3)
Cu(3)-0(14) 1.981(3) Cu(3)-0(20)#2 1.994(3)
Cu(3)-N(12) 2.210(5) Cu(4)-0(21) 1.938(4)
Cu(4)-0(22) 1.944(4) Cu(4)-0(25)#1 1.948(3)
Cu(4)-0(10) 1.964(3) Cu(4)-CI(1) 2.4612(7)
Cu(5)-0(23)#2 1.949(3) Cu(5)-0(17) 1.950(3)
Cu(5)-0(5) 1.953(4) Cu(5)-0(19) 1.956(4)
Cu(5)-CI(2) 2.4631(6)

N(10)-Cu(1)-N(15) 109.2(3) N(15)-Cu(1)-N(11) 100.4(3)
N(10)-Cu(1)-N(11) 117.8(3) N(10)-Cu(1)-N(3) 126.0(2)
N(15)-Cu(1)-N(3) 103.7(3) N(11)-Cu(1)-N(3) 96.0(2)
O(15)-Cu(2)-0O(12)#1 171.47(15) O(15)-Cu(2)-0(18) 90.26(16)
O(12)#1-Cu(2)-0(18) 88.38(16) 0O(15)-Cu(2)-0(16) 87.87(15)
O(12)#1-Cu(2)-0(16) 91.69(16) O(18)-Cu(2)-0(16) 167.79(14)
O(15)-Cu(2)-N(1) 99.31(15) O(12)#1-Cu(2)-N(1) 89.11(15)
0O(18)-Cu(2)-N(1) 89.89(15) 0(16)-Cu(2)-N(1) 102.32(15)
0(24)-Cu(3)-0(13) 87.55(15) O(13)-Cu(3)-0(14) 89.16(15)
0(24)-Cu(3)-0(14) 168.58(14) 0(24)-Cu(3)-0(20)#2  89.39(15)
0O(13)-Cu(3)-0(20)#2 167.19(14) 0O(14)-Cu(3)-0O(20)#2  91.43(15)
0(24)-Cu(3)-N(12) 99.99(18) O(13)-Cu(3)-N(12) 103.61(18)
0O(14)-Cu(3)-N(12) 91.40(18) 0O(20)#2-Cu(3)-N(12)  89.17(18)
0(21)-Cu(4)-0(25)#1 89.43(18) 0(21)-Cu(4)-0(22) 166.68(15)
0(22)-Cu(4)-0(25)#1 89.80(19) 0O(21)-Cu(4)-0(10) 88.92(18)
0(22)-Cu(4)-0(10) 88.01(19) O(25)#1-Cu(4)-0(10)  163.29(15)
0(21)-Cu(4)-CI(1) 94.94(11) 0(22)-Cu(4)-CI(1) 98.33(11)
O(25)#1-Cu(4)-CI(1) 97.81(11) 0(10)-Cu(4)-CI(1) 98.90(11)
0O(23)#2-Cu(5)-0(17) 166.15(15) 0O(23)#2-Cu(5)-0(5) 89.33(18)
O(17)-Cu(5)-0(5) 87.59(18) 0O(23)#2-Cu(5)-0(19) 89.81(17)
O(17)-Cu(5)-0(19) 89.58(18) 0(5)-Cu(5)-0(19) 164.54(15)
0O(23)#2-Cu(5)-CI(2) 96.02(11) O(17)-Cu(5)-CI(2) 97.81(11)
0O(5)-Cu(5)-Cl(2) 100.17(11) 0O(19)-Cu(5)-C1(2) 95.27(10)
N(7)-Cu(1)-CI(1) 90.50(6) Cl1(2)-Cu(1)-CI(1) 150.07(4)

Table S4. Selected bond lengths (A) and bond angles (°) for Cu-atda

Cu-atda

Cu(1)-0(3) 1.9556(13) Cu(1)-0(1) 1.9634(13)
Cu(1)-0(2) 1.9595(13) Cu(1)-0(4) 1.9739(12)
Cu(1)-0(5) 2.1733(13)

0(3)-Cu(1)-0(2) 87.97(6) 0(3)-Cu(1)-0(4) 168.15(5)
0(3)-Cu(1)-0(1) 87.99(6) 0(2)-Cu(1)-0(4) 89.29(6)
0(2)-Cu(1)-0(1) 168.02(5) O(1)-Cu(1)-0O(4) 92.38(6)
0O(3)-Cu(1)-0(5) 96.44(5) 0(2)-Cu(1)-0(5) 100.55(6)
O(1)-Cu(1)-0(5) 91.10(6) 0(4)-Cu(1)-0(5) 95.39(5)
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Table S5. The LOD of FQ of other sensors.

sensors LOD Ref.
9A/Cu-atda@Eu3*/SA 48 nM This work

MA-IPA@SA 0.114 ppm 1
SAW 10°M 2
Eu@ZIF-90-PA 0.24 ppm 3
recombinant antibody 0.6 ug L! 4
SH-SAW 1 uM 5
UHPLC-FL 50 pg L-! 6

SAW: surface acoustic wave sensor
SH-SAW: shear horizontal surface acoustic wave sensor
UHPLC-FL :Ultra-high performance liquid chromatography coupled to fluorescence detection
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