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Synthesis and Tyrosinase Inhibitory Activities of Phthalaldehyde Thiosemicarbazones

TANG Wenjian, LIU Zhaoming, YIN Zefa, SHENG Xiao*, WANG ShouXin*(School of Pharmaceutical Sciences,
Jining Medical University, Rizhao 276826, China)

ABSTRACT: OBJECTIVE To synthesize phthalaldehyde mono- and dithiosemicarbazones and evaluate their tyrosinase
inhibitory activities and inhibition mechanisms. METHODS Nine target compounds were synthesized through condensation
reaction between thiosemicarbazide and 5 phthalaldehydes. The tyrosinase inhibitory activities and mechanisms of the target
compounds were determined by measuring the rate of oxidation of L-3-hydroxytyrosine(L-DOPA) and enzyme inhibition kinetics
experiment, respectively. The inhibition mechanisms and kinetics of selected compounds 3a and 4a were investigated.
RESULTS The structures of the target compounds were confirmed by 'H-NMR, '*C-NMR and MS. The activity test showed
that all the obtained compounds displayed potent tyrosinase inhibitory activity more than kojic acid, and the phthalaldehyde
dithiosemicarbazones 3a—3d showed significantly stronger activity than the corresponding monothiosemicarbazones 4a—4d.
Compounds 3a and 4a were belonged to the reversible and mixed type tyrosinase inhibitors. CONCLUSION The
phthalaldehyde dithiosemicarbazones have excellent tyrosinase inhibitory activity, which deserve further study.

KEYWORDS: tyrosinase inhibitor; thiosemicarbazone; synthesis; mechanism
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Fig. 1 Synthetic routes of phthalaldehyde thiosemicarbazones
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Tab. 1 Structures and Tyr inhibitory activity of all target compounds
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Fig. 2 Inhibitory mechanism of compounds 3a and 4a on
Tyr

A—concentrations of compound 3a for curves 1-5 were 0, 0.5, 2, 5 and
10 pmol-L™", respectively; B—concentrations of compound 4a for curves
1-5 were 0, 0.5,2, 5 and 10 umol~L’l, respectively.
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0 pmol-L™", respectively; B—concentrations of compound 4a for curves

1-5 were 16,12, 8,4 and 0 umol~L’l, respectively.
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