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Abstract: Using 2-mercaptoisonicotinic acid ( Hymna), Cu' and Zn®" as raw materials, a novel
heterometallic complex {[ Cus Zn; (mna)s Cen); H, O] * solvent}, (1) was prepared by solvothermal
synthesis using a one-pot method. Its structure and thermal stability were characterized by single
crystal X-ray diffraction, infrared spectroscopy and thermogravimetric analysis. The experimental
results show that the interactions of Cu' and (mna)? in compound 1 form two anionic
[Cus(mna)s]°” metal ligands through coordination bonds, both containing pseudo-hexagonal
prismatical Cu; Sg clusters, and Cu; Sy clusters are connected to Zn*' to form a three-dimensional
network structure. Compound 1 exhibits distinct red light emission in the solid state with a maximum
emission wavelength of 664 nm. Compound 1 shows a sensitive fluorescence quenching response to
2-nitrotoluene, with quenching constant (Ksy) and detection limit of 2.33 X 10° (mol/L) ' and

1.20X10 ° mol/L, respectively. The quenching effect of 2-nitrotoluene is primarily due to
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photoinduced electron transfer.

Keywords: Cu;S; cluster; one-pot method; heterometallic complex; fluorescence sensing
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Table 1 Crystal data and structural refinement information of compound 1
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Fig. 1 Structure of compound 1
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Fig. 2 PXRD patterns of compound 1 Fig.3 FT-IR spectra of H, mma and compound 1
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Fig. 4 Thermogravimetric curve of compound 1 Fig.5 Excitation and emission spectra of compound 1

and UV-Vis absorption spectra of 2-NT
2.4 EW 1R 2-NT ERER
M ESEEY 1 AR BN S, WL AN Fi R 2ot it h, 2R K 6 pr
. HE 6T, MG 1 2 8AE 2 mL AR N PR RR R T, o B0 2¢Ot R AR I
CH,CN>CH,OH>H,0>CH,CH, OH>DMF >DMA >2-NT. 57K/ B 7t EA L, 2-NT
DGR BE IR T 90 Y6 MR KRR
Fift— LA EY 1 X 2-NT BB KAT N, G Y 1 68 e i /K B i, I i 3%
0.02,0.04,0.06,0.08,0.10,0.14,0. 18,0. 22,0. 28,0. 36,0. 42,0. 54 mmol/L i 2-NT ¥ W i#

A

2
19t



718 O R R GE RO % 646

T8 S, Tl PO I SR AR R EE R, SRR 7 TR, I 7 AT, 2-NT A R 5 HE KGR
4 2-NT ¥ JE N 0. 54 mmol/L i, L&Y 1 & TF R P63 B W] 8T FE.

1200
1400 - 0
1200 - 1 000 \
5 1000 + . 800 0.54 mmol/L
B 800 s
% = 600
B 600 =
jé 400
' 400
200 F 200
0 [—] 0 L 1
CH,CN CH,0OH H,0 CH,CH,OH DMF DMA 2-NT 600 650 700 750
) Z/mm
Boe LEW1IEARRBF AR NEE B 7 MARERE2-NTEHEY 1 ZFRAABE AL
Fig. 6 Fluorescence intensity of compound 1 Fig. 7 Photoluminescence spectra of compound 1 suspension
in different solvents after adding different concentrations of 2-NT
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Fig. 8 Stern-Volmer diagram of fluorescence intensity of compound 1 suspension after adding different concentrations of 2-NT
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Fig. 9 Cyclic stability test results Fig. 10 PET sensing mechanism of compound 1
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