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Abstract

Tyrosinase (EC 1.14.18.1), a copper containing enzyme, is ubiquitously
distributed in microorganisms, animals, plants and human beings. It is the key enzyme
in the vital function of biology. The inhibitors of tyrosinase have aroused the
widespread interest.

In this study, we synthetized a family of alkyl 3,4-dihydroxybenzoates, a new
tyrosinsase inhibitor, from the structure activity relationship of tyrosinase inhibitors.
In the same time, we investigated the inhibitory effects and mechanism of alkyl
3,4-dihydroxybenzoates against tyrosinase. The antibacterial activity of alkyl
3,4-dihydroxybenzoates against Escherichia coli, Staphylococcus aureus and so on
was also investigated in the study. Then we studied the insecticidal effects of alkyl
3,4-dihydroxybenzoates against Plutella xylostella and Piers rapae and their effects
on the expression of tyrosinase gene.

A family of alkyl 3,4-dihydroxybenzoates (P;-Pjy) were synthesized by
esterification reaction with EDC-HCI and DMAP as catalyzators. The structures of
these esters were established by spectroscopic methods (MS and NMR).

The activity of the mushroom tyrosinase was assayed using L-DOPA as substrate.
Alkyl 3,4-dihydroxybenzoates were tested for the inhibitory effect on the oxidation of
L-DOPA catalyzed by mushroom tyrosinase. The results showed that Methyl
3,4-dihydroxybenzoate, Ethyl 3,4-dihydroxybenzoate, Propyl 3,4-dihydroxybenzoate,
Butyl 3,4-dihydroxybenzoat and Pentyl 3,4-dihydroxybenzoat didn’t show obvious
inhibitory effects against tyrosinase. Hexyl 3,4-dihydroxybenzoate, Heptyl
3,4-dihydroxybenzoate), Octyl 3,4-dihydroxybenzoate and Nonyl
3,4-dihydroxybenzoate could inhibit the activity of tyrosinase effectively. The
inhibitory effects of these four compounds were potentiated with the lengths of
hydrocarbon chains increased. The kinetic analysis of them on tyrosinase was taken to
expound their inhibitory mechanism.

In the bacterium, melanins can protect the bacterial cells and spores against UV

radiation. Meanwhile melanins can bind heavy metals that are toxic to the cells. In
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this study, we investigated the antibacterial effects of Methyl 3,4-dihydroxybenzoate,
Ethyl 3,4-dihydroxybenzoate, Butyl 3,4-dihydroxybenzoat, Hexyl
3,4-dihydroxybenzoate, and Heptyl 3,4-dihydroxybenzoate against Escherichia coli,
Staphylococcus aureus, Bacillus subtilis, Salmonella, Micrococcus luteus and so on.
The results showed that all of them had great antibacterial activity against these
bacteria.

In insects, tyrosinase plays important roles in normal developmental processes,
such as cuticular tanning, scleration, wound healing, production of opsonins,
encapsulation and nodule formation for defense against foreign pathogens. In this
study, we researched the insecticidal activity of Hexyl 3,4-dihydroxybenzoate and
Heptyl 3,4-dihydroxybenzoate against Plutella xylostella and Piers rapae. The results
showed that they had great insecticidal activity, the LCsy of them on Plutella
xylostella were 31.92 and 16.41 mg/ml. They could also inhibit the expression of

tyrosinase as expected.

Key Word: Alkyl 3,4-dihydroxybenzoates; synthesis; biological effect
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Fig.1.1 The catalyic process of the monophenolase and diphenolase of tyrosinase
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