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ok 714 Tx}i/ﬂ 2—[(2,6—dioxocyclohexyl) methyl] cyclohexane—1,3—dione F+=A(1-23)E2%] &
A X37] (R 2 Ry) 7} W3}gtoll @2 tyrosinase -84 As|&Adol &3 2D-QSAR @2 HE o234
251'—‘9: AEZE A F =" FF 2D-QSAR BH-E& Ops.plsg = —0.295 (£ 0.031)TDM -0.120 (£
14)DMZ + 0.135 (£ 0.050)DMX. Ry + 6.382 (£ 0.17)oleH, d=4(q° = 0.843) Ro}= A
(r = 0.905)°] & =do|3lt} Tyrosinase A|&ZA2 TDM > DMX.R; = DMZ <=0 & 9 nxglon,
71AEAY] &FA4 (ClogP > 0)¢] 21, Ri—X37]9 4AIA 27|17F F45 oS S7kske A3e JeERSh
g B4 A5 B2 U Ry—A87] A X—F A& 4525 E(DMX.Ry ol 575, 281 4 A<
#2255 (TDM; Total Dipole Moment) 3 Z-A®9] #32%5E(DMZ; Dipole Moment of
7Z—Component) ©] 2242 7] EA9] tyrosinase A& o] Hold-S AAEG T webA tyrosinase A3
gL 71AEA 9 Ry— X371 9] Az} HsE e 71018 AC R o4t 2B A S F7HAI7IHE
24 U 34 35S &7 7193t S 8712 giAEe] viEAE AR G FHS

Abstract: The following conclusion was made from the 2D-QSAR model for the tyrosinase inhibitory activity according
to the variation of the substituents R, and R, in analogues of compound 2-[(2,6-dioxocyclohexyl)methyl]cyclo-
hexane-1,3-dione (1-23). The best optimized 2D-QSAR model was Obs.plsy = -0.295 (+ 0.031)TDM —0.120 (= 0.014 )DMZ
+ 0.135 (£ 0.050)DMX. R, + 6.382 (+ 0.17), and the correlation (¥ = 0.905) of which was greater than its predictability
(q* = 0.843). The magnitude of the effect of tyrosinase inhibitory activities was in order of TDM > DMX.R, = DMZ,
and it tended to increase as the hydrophobicity of substrate molecule (ClogP > 0) as well as the steric favor of sub-
stituent R, increased. The analysis of the model implies that inhibitory activity of substrate molecule will increase as
DMXR; (Dipole moment X component of R,-substituent) increases, while TDM (Total Dipole Moment) and DMZ
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(Dipole Moment of Z-Component) decrease. As such, it is deemed feasible to conclude, that in order to increase the

inhibitory effect, it would be rather desirable to replace the polar groups within the molecules with non-polar functional groups.

Keywords: 2-[(2,6-dioxocyclohexyl)methyl Jcyclohexane-1,3-diones, Tyrosinase inhibitory activity, 2D-OSAR model, Total dipole moment,
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Table 1. Hydrophobicity of Substrate Analogues (1-23) and Their Observed Inhibitory Activities (Obs.plsp) Against Tyrosinase
and Predicted Inhibitory Activities (Pred.plsg) by the Optimized 2D-QSAR Model for Training Set (n = 17)[26,27]

Substituents (R)

No ClogP Obs.plsy Pred.pls A
Ry Ry
1 H ph 0.210 4.68 4.79 -0.11
3 H 4-OHph -0.457 4.09 4.02 0.07
4 H 3,4-(OH),ph -1.054 4.45 4.64 -0.19
6 H 3-OCHs, 4-OHph -0.608 432 4.18 0.14
7 H 2-OC,Hs, 4-OHph -0.079 4.50 4.53 -0.03
8 H 4-OCH;ph 0.129 4.85 4.93 -0.08
9 H 2-OCH;ph -0.271 4.24 432 -0.08
10 H 4-NO,ph -0.047 4.87 4.81 0.06
12 H 3-NO»ph -0.047 4.72 4.73 -0.01
14 H 3-NHyph -1.017 5.19 5.19 0.00
15 CH; ph -1.017 5.15 4.95 0.20
16 CH; 4-OHph 2.286 4.97 497 0.00
17 CH; 4-OCH;ph 2.205 5.03 5.09 -0.05
18 CH; 3-OCHsph 2.205 4.49 4.56 -0.07
19 CH; 4-NH,ph 1.059 4.98 5.04 -0.05
20 CH; 3-NHzph 1.059 5.27 5.06 0.21
23 CH; 3-Brph 3.149 4.55 4.56 -0.01

Notes; Ave. = 0.081, Predicted residual sum of squares (PRESS) = 0.187, Idifference between observed inhibitory activity (Obs.plso)
by experiment, and predicted activity (Pred.pls,) by optimized 2D-QSAR model.
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Figure 1. General structure of 2-[(2,6-dioxocyclohexyl)methyl]
cyclohexane-1,3-dione (1-23) analogues (R; = H or CHj;
group) as substrate molecule.
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Figure 2. Contributions structure to the tyrosinase inhibitory
activity of the most potent (Obs.plsy = 5.27) compound (20;
R] = CH3 & R2 = 3-NH2ph)
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Table 2. Hydrophobicity of 2-[(2,6-dioxocyclohexyl)methyl]cyclohexane-1,3-dione Analogues and their Observed Inhibitory Activity
(Obs.plsy) Against Tyrosinase and Predicted Inhibitory Activity (Pred.plsp) by the Optimized Model for Test Set (n = 6)

Substituents

No.” ClogP Obs.plsp Pred.pls A
R R,

2 CH; 2-OCH;, 4-OHph 1.468 4.45 5.12 -0.67

CH; 3-0C,Hs, 4-OHph 1.997 4.67 4.99 -0.32

11 CH; 2-OCH;ph 1.805 441 4.09 0.33

13 CH; 4-NO,ph 2.029 4.80 4.46 0.34

21 CH; 4-N(CH;),ph 2.451 4.49 5.17 -0.68

22 CH; 3-Clph 2.999 5.10 4.55 0.55

Notes; Ave. = 0.480, Predicted residual sum of squares (PRESS) = 1.527, POut linear compounds, “Difference between observed

activity (Obs.plsp) and predicted activity (Pred.plso).
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Aol tig 2 ATES AR SHHo|oH tha
(H2le] BAXHSE 7M Yads YeERA

Obs.plsy = -0.295 (£0.031)TDM —0.120 (£0.014)DMZ
+0.135 (£0.050)DMX. R, + 6382 (£0.17), (n = 17, F
=36.08, S = 0.585 B R? = 0.905) «++ereeeeeees (1)

HA3}E 2D-QSAR =H¢l ()& 2HE 72
A 7Ryl H=AsE gkl A&l 2 T
X3 S-S e o HEe] Aol thek
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Table 3. Summary of Used Physicochemical Parameters of
2-[(2,6-dioxo cyclohexyl)methyl]cyclohexane-1,3-dione Analogues
(1-23) in 2D-QSAR Models (n = 23)

No ClogP? TDM® DMZY DMX.R,Y
1 0.210 4.892 1.442 0.145
2 1.468 5.808 5.526 0.053
3 -0.457 6.005 0.247 0.441
4 -1.054 6.750 1.848 0.042
5 1.997 6.822 -0.775 0.482
6 -0.608 3.869 1.662 -0.857
7 -0.079 7.342 2.228 -1.223
8 0.129 6.894 -3.462 0.374
9 -0.271 7.169 -3.958 -0.043
10 -0.047 4392 -1.740 -0.771
11 1.805 5.691 -1.967 0.057
12 -0.047 4.888 <0451 -0.208
13 2.029 4.130 -1.002 -1.245
14 -1.017 6.063 -1.880 1277
15 -1.017 4209 -0.266 -0.652
16 2.286 7.041 -0.024 1.840
17 2.205 8.478 -0.600 0.972
18 2.205 6.248 0.442 -0.205
19 1.059 5.300 -1.295 0.455

20 1.059 4591 -0.163 0.091

21 2.451 5.248 -1.567 1.072

22 2.999 5.296 2.141 -0.116

23 3.149 5.281 2.069 -0.124

Whole molecule: “Hydrophobicity, “Total Dipole Moment,
“Dipole Moment of Z-Component in R, group: “Dipole
Moment of X-Component.
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Figure 3. Relationship between observed inhibitory activity
(Obs.plsp) and predicted inhibitory activity (pred.pls)) by the
optimized 2D-QSAR model (For training set: Pred.plsy =
0.9060bs.plsy + 0.445.(n = 17, s = 0.106, F = 143.164,
=0.905 & q¢ = 0.843).
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