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Abstract

In this experiment, 3-tert butyl-5-bromosalicylic aldehyde and maleic acid dihydrazide were se-
lected as reactants, anhydrous ethanol was used as the solvent, and a small amount of acetic acid
was added as the catalyst. The fluorescent probe G1 was successfully prepared by ethanol reflux
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method at 60°C. The purity of the probe was confirmed to be high through *H NMR detection. Fur-
ther solvent effect experiments showed that the fluorescence probe had the best solubility in
DMSO (dimethyl sulfoxide) compared to other solvents. Therefore, further property investigations
were conducted using DMSO as the solvent and the fluorescent probe as the solute. Firstly,
through the cation full scan experiment, it was found that Zn2+, Cu2+, and Fe3+* cations can induce a
special response of the fluorescent probe. Subsequently, titration experiments, anti-interference
experiments, moisture content tests, and time response experiments were conducted on these
three cations, and corresponding working change curves were obtained. Then, the coordination
ratios of the fluorescent probe to these three cations were determined through Job plot experi-
ments. Finally, by measuring the response of a series of phenolic substances, it was found that the
fluorescent probe has a special recognition effect on phenolic substances, indicating that it can be
applied to the detection of phenolic substances in specific situations.
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Table 1. Experimental drugs and instruments
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Figure 1. Synthesis reaction formula of 3-tert butyl 5-bromosalicylic aldehyde
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Figure 2. Synthesis scheme of fluorescent probe G1
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Figure 3. *H NMR spectrum of fluorescent probe G1
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Figure 4. Fluorescence emission spectra of different metal ions added to fluorescent probe G1 in DMSO system
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Figure 5. Bare eye view of fluorescent probe G1 on cations
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Figure 6. Fluorescence spectrum of fluorescence probe G1 at dif-
ferent moisture contents in DMSO solution

6. 7 DMSO & R &k Tk IREH G1 M

£ DMSO #iH, A5 /KAE A IR, BT SO ZO6RET GL Mz, scingh Ranlsl 6, B &
IR, FOLHET G1 7 560 nm [R5 5 BEIZHT FEAR, DL AT SR B W Rk g5, 245 /K3y 3000

DOI: 10.12677/0jns.2024.123074 639 H ARl =


https://doi.org/10.12677/ojns.2024.123074

FEE, FRET

EHAK. Bl S/KRAIE N, DR AW E, UG R ST o i R A 0
3.3. WM TFINMREMAR

L DMSO 1A R 3E 4rseit, WFARTOIREN GL &l cu®*. Fe*. zZn®fdtTHeE f1. il 7
Fios, 7E 359 nm KR 0T, POERE G1 5 CUP IR SR I A AL T4 7, R I Fe* 17
fE2 S8 GL W RAERK, MHAEER T MAAEA M IOEHRET GL X Cu™ Rl; Wl 8 fivs,
7F 359 nm (R AT, 56 HE G 5 Fe IR AP IMA b TS 7, K8l C" eSS
B GL WRAVER, T HALE BT AEE AR M SO IRE GL Xt Fe¥ (A I [FIFE, Wik 9 iR,
7E 359 nm KR AR, AR EREN GL 5 Zn® MR AVE R IN A AL TR 7, &8 Cu® Al Fe* 47
fE2 FE GL U R AV K, T HAh &8 KT I TEAE A UM PO IRET GL X Zn® (ke o i@ 3 = 415256,
G1 51X = FliBH &5 1 B B 13 e I\ FeAth BH 2514 J8 3h 9 s B A T I B AR . o, MmN
J5 ZnT RGN, fEINN CuP R Fe™ Ja T VE BN R MK, (HAE AR I\ Hofh 4
JEBHES 7RI, SOGRE AT BN R AR, YIRS X = A SR B A TR, b SR
BT ARSI 25 R S P2 AR KN . 25 LATR, BRI T RE 15N R AT -

Gl + HuHET
Gl +Cu* + BB T

EE (E) ﬁii%ﬂﬁ@ﬁ
300
20

100 .
.. AAsnN AN L
Cd* (& o Ni** Mn?* Ca**

Figure 7. Fluorescence spectra of Cu?* present and absent in fluorescent probe G1
in DMSO solution
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Figure 8. Fluorescence spectra of Fe** present and absent in fluorescent probe G1
in DMSO solution
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Figure 9. Fluorescence spectra of Zn?" present and absent in fluorescent probe G1
in DMSO solution
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Figure 10. Ultraviolet titration experiment of G1 on Cu?*
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Figure 11. Fluorescence titration experiment of G1 on Cu?*
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Figure 12. Jobs plot of Cu?* and fluorescent probe G1 in
DMSO solution
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Figure 13. Ultraviolet titration experiment of G1 on Fe**
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Figure 14. Fluorescence titration experiment of G1 on Fe®*
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Figure 15. Job’s plot of Fe** and fluorescent probe G1 in
DMSO solution
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Figure 16. Linear relationship between absorption inten-
sity and Cu®* concentration
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Figure 17. Linear relationship between absorption inten-
sity and Fe** concentration
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Figure 18. Titration of phenols by fluorescent probe G1
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Figure 19. Bare eye image of fluorescence probe G1 for phe-
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