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Study on Design, Synthesis and Application of Coumarin Derivatives

LI Zhiyang , JIANG Min, PENG Pengcheng, SU Changlin, XIAO Xilin "
(School of Chemistry and Chemical Engineering, University of South China,
Hengyang, Hunan 421001, China)

Abstract ; Coumarin and its derivatives are highly fluorescent. Coumarin fluorescent probes
are widely used in drug development, disease monitoring, and metal ion detection. With the
development of industrialization ,more and more toxic metal ions are present in our living en-
vironment.It is particularly important to identify metal ions efficiently and quickly.In this pa-
per,a novel fluorescent molecular probe MFHC capable of recognizing Cr’* was synthesized
from 4-methyl-8-formyl-7-hydroxycoumarin and 2-aminomethylpyridine. When the solution is
acetonitrile ,the ligand has a high selective recognition effect on Cr’*,and the ligand still has
a strong anti-interference ability when the other ions are higher than the Cr'* concentration

by 5 times.The fluorescence titration experiments show that the coordination ratio between
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host and ligand should be 1 : 1,and the detection limit was 1.19%10™" jumol/L.

. . . 3 . .
key words : fluorescent probe ; coumarin derivatives; Cr’* ; coordination
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Fig.1 Chemdraw 3D simulation of MFHC
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Fig.3 Synthesis of 4-methyl-8-formyl-7-hydroxycoumarin
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Table 1 Elemental analysis of MFHC Yo Tebal 2 Uv and fluorescence spectra of ligands
C,H,,0,N, C H 0 N in different solvents
HEE 69.39 4.76 16.33 9.52 7 A,/nm A,/nm IF
A 69.12 4.81 16.49 9.58 Toluene 220 527 2.58
CH,Cl, 234 563 45.59
2.3 PERIRFHERMNE CH,CH,OH 286 581 273.50
2.3.1  HERIAOERESLE CH,CO0C,H, 292 570 83.96
J T AR BER PR MFEHC 76 7] Fl 375 751 v ¢ CH,OH 304 582 263.40
B N S S W N b [ R e O W 1,4-dioxane 312 598 102.60
FOKTN. 2% 2 Fros B R4 MFHC 7EAS [R]3% acetone 318 602 2.37
T 58 A R WS | 2 0 e R & S A i 5 CH,CN 326 621 265.80
JEE B AT L 3, AN DB 18 i R0 B g A e DMF 332 681 24.72
DMSO 338 681 23.87
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Fig.7 Interference experiment of MFHC
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