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Abstract

Abstract

In order to solve the problems of the low catalytic efficiency and high cost in
synthesis of 7-hydroxy-4-methylcoumarin which is catalyzed by phosphotungstic acid,
We selected PVP (K30) and NMP as supporter to improve the catalytic performance
by the method of impregnation to prepare supported phosphotungstic acid catalysts
and build new 7-hydroxy-4-methylcoumarin’s synthetic processes with high yield. In
this thesis we mostly focus on:

1. Preparation and characterization of PVP-HPW and [NMP;PW: PVP-HPW
and [NMP];PW were prepared by the method of impregnation. FT-IR, TG, Elemental
analysis and UV-Vis were applied to characterize these catalysts. The results indicates
that PVP-HPW and [NMP];PW are not only in structure remain intact, but also have
high thermal stability and strong acidity.

2. Synthesis of  7-hydroxy-4-methylcoumarin: the yield of
7-hydroxy-4-methylcoumarin is used as the evaluation index, the catalytic
efficiency of the HPW, [HMIM]HSOs, [HPVPJHSOs, [HNMP]HSO4, H2SOs,
PVP-HPW(1:9), PVP-HPW(1:5), PVP-HPW(1:3) and [NMP];PW were evaluated
through synthesis of 7-hydroxy-4-methylcoumarin via Pechmann reaction under the
conditions that the mole ratio of reactants is 1:1(resorcinol mole is 0.1 mol), reaction
time is 3 h, mass of catalyst is 0.99 g and reaction temperature is 100 ‘C. Then, the
process conditions on synthesis of 7-hydroxy-4-methylcoumarin catalyzed by
PVP-HPW (1:9) and [NMP];PW were studied via the singal factor experiments and
orthogonal experimental design.  The results indicates that comparing with other
catalysts, PVP-HPW (1:9) and [NMP]sPW perform better and the yield of
7-hydroxy-4-methylcoumarin catalyzed by PVP-HPW(1:9) and [NMP]:PW are
89.8% and 80.24% under the same condition. The optimized conditions catalyzed by
PVP-HPW(1:9) are at reaction temperature of 110 ‘C, reaction time of 2 h, catalyst
dosage is 0.99 g and the mole ratio of resorcinol and ethyl acetoacetate is 1:1.3
(resorcinol 0.1 mol) and the yield is 96.70%. The optimized conditions catalyzed by

[NMP];PW are at reaction temperature of 100 °C, reaction time of 2 h, catalyst dosage



Abstract

of 0.25 mmol, the mole ratio of resorcinol and ethyl acetoacetate is 1:1.3 (resorcinol

0.1 mol) and the yield is 91.66%.

Keywords: 7-hydroxy-4-methylcoumarin; PVP-HPW catalyst; [NMP];PW catalyst
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Fig.1-1 Structure of 7-hydroxy-4-methylcoumarin
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