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Abstract: As a rational drug design approach, the threezdimensional quantitative structure-activity relationship (3D-QSAR) is one of the
.

methods that is currently used most often for drug desig elopment. Based on the relationship between the structure and tyrosinase

inhibitory activity of 28 curcumin analogues, a 3D-QSAR statistical significance was established, with a cross-validation correlation
coefficient q° of 0.609, a correlation coefficient R? of 0.997, and an/F statistic of 77.070. The reliability and predictive ability of the model were
analyzed. Six curcumin analogues (Al, A2, Bl, B2, B3, and B4) with a symmetrical structure were designed based on the model. These
compounds were then synthesized, separated, and putified, and their structures were characterized. Among them, compounds A2 and B3 were

new compounds that have not previously been reported. Using levodopa (L-DOPA) as substrate, the tyrosinase inhibitory activities of the six

compounds were measured. them, B1 exhibited the strongest activity, and the activities of all compounds were higher than that of

curcumin. Additionally; the experimental values were very close to the predicted values, suggesting that the 3D-QSAR model has good external

predictive

inhibitory activity
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Table 1 Curcumin analogues with tyrosinase inhibitory activity
bdh st Wet o sEH pICso

D1

__OCH, q
LA, cn, 034

h
HI O ~ V= O 0.406
F s F
0

D2 1.020 H2 0.566
c S cl
0
D3 0.943 H3 0.558
Br S Br
0
D4 0.463 H4 O ~( V= O 1317
H,CO 5 OCH,4
0
D5 1.553 H5 H3COOCH3 0.607
H,CO S OCH,4
OCH; O OCH,4
D6 1257 H6 H3COOCH3 0.612
H,CO S OCH,4
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Table 3 Energy minimization calculation methods and their characteristics
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Table 5 Correlation coefficient of 3D-QSAR model
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Table 6 Structures of compounds and their predicted tyrosinase

inhibitory activity values
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Table 7 Tyrosinase inhibitory activity of curcumin analogues

edh FIE ICso/(umol/L)  FMHE ICsy/(umol/L)
Al 35.03 35.72
A2 70.77 71.61
Bl 21.38 172070
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Fig.6 Regression curve of the final concentration inhibitory rate
of compound Al
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