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Abstract: The 3-dimensional quantitative structure-activity relationships (3D-QSARs) models between the sub-
stituents with changing groups (R1 & R2) of 4-(R1)-benzyl alcohol and 4-(Rs)-phenol derivatives as substrate mole-
cule and their inhibitory activities against tyrosinase were derived and discussed quantitatively. The optimized
CoMSIA 2 model have best predictability and fitness (F = 0858 & q2 = 0.951). The contour maps of optimized
CoMSIA 2 model showed that, the inhibitory activities of the analogues against tyrosinase were expected to increase
when hydrophobic favor, negative charge favor, steric disfavor and hydrogen bond donor disfavor groups were sub-
stituted at the Ry position. When the positive charge and the hydrogen bond donor favor groups were substituted
at the Ry position, it is predicted that the substituents will be able to increase the inhibitory activity. However, hydro-
gen bond acceptor did not affect inhibitory activities of tyrosinase.
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Table 1. Observed Inhibition Activity (Obsplsy) of 4-(R1)-Benzyl alcohol and 4-(Rs)-Phenol Analogues Against Tyrosinase, and
Predicted Inhibition Activity (Pred.pls)) by the Optimized 3D-QSAR Models

\O@R

Substituents e CoMFA 2 CoMSIA 2”
No. Obs.plso 5) )
R, Ry Pred. Aplso Pred. Aplso
1 H CH.OH 2.82 2.66 0.16 2.83 -0.01
2 H CH2OCOCH3 3.64 3.52 0.12 3.63 0.01
3 COCHz3 CH.OH 2.26 2.22 0.04 2.24 0.02
4 H CH,OCOCH,CHj3 4.03 3.71 0.32 3.78 0.25
5 COCH2CH3 CH.OH 2.26 2.24 0.02 2.21 0.05
6 H CH,OCO(CH;)CH3 3.66 3.97 -0.31 3.87 -0.21
7 H OH 2.25 2.64 -0.39 2.49 -0.24
8 H B -glucoside 241 2.36 0.05 2.28 0.13
YRef, [9]., Yoptimized model., “difference of observed (Obspls) values and predicted (Predpls) values.
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Table 1 7]&%AFQ1 4-(R;)-benzyl alcohol % 4-
(R2)-phenol FE=A&(1-8) ¢ X37](R; ¥ Ry) 7} W3}
shol] w2} ¥4 tyrosinase &4 A3l 7k Obs.plso) 2
AEZAAF 9 FF)olA 7F kst EA4 35S Bl
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A(4)7F 7V =2 tyrosinase B A3 (Obsplsy = 4.03)
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1.780]ch,

Tyrosinase®] T3t A 33k (Obs.plso) 2 & = 3}
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Figure 1. Relationship between observed inhibition activity

(Obs. plsy) against tyrosinase and predicted inhibition activity

(Pred. plsy) by the optimized CoMSIA 2 model. (For training

set: Predplso=0.9540bsplsy + 0134 n = 8, s = 0171, F =

120657, * = 0953 & q° = 0.888).

= 120.657, I* = 0953 2 ¢ = 0.888) O 2 F-E] FJA,
) 0900]3 A=A, ¢ ) 0508 JER P E A=k
oAgtel Apdol e kaghe & sty gk
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Table 2. Summary of the Statistical Parameters of 3D-QSAR Models in Two Alignments

PLS Analyses

Models No. Alignments a - - PR TR 5
Grid (A)  Component ey, e, SE ey, F
CoMFA 1 AF - 2.5 1 0.794 0.897 0.259 52.082
CoMFA 2 FF - 2.5 1 0.793 0.897 0.259 52.181
CoMSIA 1 AF 0.6 1.0 1 0.857 0.950 0.179 114.724
CoMSIA 27 FF 0.6 1.0 1 0.858 0.951 0.177 117.659
Notes: F': fraction of explained versus unexplained variance: attenuation factor: «: ¥cross-validated r: ®non-cross-validated r%: “stand-
ard error estimate: d)o1otimized model.
Table 3. Summary of Field Contribution Ratio (%), Ave. and PRESS of 3D-QSAR Models
Field contribution (%) Training set
Model No.
S E Hy HD HA Ave, PRESS
CoMFA 1 477 30.8 215 - - 0.178 0.406
CoMFA 2 44.8 30.9 215 - - 0.176 0.395
CoMSIA 1 24.7 35.0 20.7 19.6 - 0.115 0.191
CoMSIA 27 25.3 34.1 21.0 19.5 - 0.115 0.184
Notes: S: steric, E: electrostatic, Hy: hydrophobic, HD: H-bond donor field, HA: H-bond Accept field, Ave.: average residual, PRESS:

Predictive residual sum of squares, a)optirnized model.

CoMSIA =2 (1%, = 0.85, rlney =
o] A FA 3} gl Grid 25 A

0.95, SEne. = 0.177)
z11e4 CoMFA X
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3t EAZS el T3 Figure 20049k 7o)
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Table 3°l= 2 A xA g el uhet ty-
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A71(E), 25788 (H) & 243 FAZHHD) 9 &
i@%‘ WAZHHA) O] 23 20N frw A3
H CoMSIA 2 2ele EA3F A7 tyrosinase &4 A5l
o mlA= 7]o3n]&(%)> S 253 %. E @ 341 %, Hy :
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Figure 2. Variation of Q[2 upon changing the attenuation fac-
tor (@) used in the distance dependence between the probe
atom and the atoms of the molecules in CoMSIA 2 model
(Component: 1).
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Figure 3. The contour map for the steric field and electro-
static field. The most active compound (4) is shown in cap-
ped sticks.
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Figure 4. The contour map for the hydrophobic field and
H-bond donor field. The most active compound (4) is shown
in capped sticks.
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