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Abstract

Tyrosinase is the key enzyme for the synthesis of melanin and widely exists in
various organisms, the dopaquinone, the product of enzyme, can aggregate melanin
with amino acids or proteins. However, excess melanin could cause sedimentary
pigment diseases such as, freckles, chloasma, age spots. Besides the tyrosinase is
close relationship to parkinson's disease, insect molting and fruit browning. Therefore,
the research of control of tyrosinase activity in agricultural, pharmaceutical and
cosmetics industry has great development value.

4-Amino-3-hydrazino-5-mercapto-1,2,4-triazole ~ (AHMT), a  electronic
equivalent of amide linkage, is the nitrogenous heterocyclic and also the potential
coordination bond compound. The benzaldehyde derivatives were the substrate
analogues of tyrosinase, and it can be competitive inhibition enzyme activity. A series
of synthesis inhibitors were based on AHMT and benzaldehyde derivatives. The
reaction in the ethanol solution reflowed and lasted three hours, then filter and
recrystallize the solid powder. The experimental methods of infrared spectrum,
LC-MS and * H NMR were used to identify its molecular structures.

Mushroom tyrosinase as the model to screen the compounds, the results proved
that the compound Y, Y5, Y3 and Y, synthesized by AHMT reacting with 3-fluoro
benzaldehyde, 3-hydroxy benzaldehyde, 2-hydroxy benzaldehyde and 4-hydroxy
benzaldehyde respectively, have strongly inhibitory effective on tyrosinase. The ICs
of diphenolase of mushroom tyrosinase was 12.5, 7.0, 1.5 and 1.45 pmol/L,
respectively. Further research on inhibitory mechanisms found that the compounds
were all reversible inhibitors. In addition all the inhibitors were mixed competitive
for their enzyme kinetics lines all passing through the second quadrant or third
quadrant, and its K, and Ks values were 6.67 and 4 umol/L, 7.94 and 27.8 pmol/L,
15.47 and 21.04 umol/L, 17.34 and 23.42 umol/L. The enzymology experiments
results showed that the compounds have good inhibitory effective on tyrosinase, and
its activity were related to the molecular structures, hydroxyl groups on the benzene

ring was superior to that of fluorine, 4-substituted on the benzene ring was better than

3
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that of 2-substituted and 3-substituted, and two benzene rings connecting to the
triazole ring would produce larger steric hindrance, and affect the bonding between
tyrosinase and inhibitors to decrease the inhibitory effects.

Copper interacting, fluorescence quenching and molecular docking experiments
were used to reveal the inhibitory mechanism of tyrosinase inhibitors.The
experimental results showed that the compounds and enzyme may generated new
compounds through hydrogen bonds between inhibitors and amino acid residues of
the activie center of tyrosinase, and the interacting process may change the
conformation of enzyme. Besides, compound Y3 can also inhibit the enzyme by
chelating the copper ion in tyrosinase active center.

Compound Y3, Y, Y3 have no impact on the proliferation of melanoma cells of
mice and normal liver cells of human to prove that the compounds have no
cytotoxicity. What’s more. Compound Y3 could suppress the expression of tyrosinase
in B16 cells. Because strong reductive groups on the compounds make it have
strongly ability to eliminate free oxygen radicals, the compounds were potential
antioxidant. In a word, the compounds are potential tyrosinase inhibitors, but further
works such as security, stability should be researched.

Keywords: synthesis; inhibitor; enzyme Kinetics; inhibitory mechanism
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Fig 1. The diagram of melanin formation of the human’s skin
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