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The comparative molecular similarity indices analysis (CoMSIA) models between 3(3-hydroxy-12-
oleanen-28-oic acid (1-30) analogues as substrate molecule and their inhibitory activities (plsy)
against protein tyrosine phosphatase (PTP)-1B were derived and discussed quantitatively. Listing in
order, the CoMFA>CoMSIA =HQSAR>2D-QSAR model, these QSAR models had the better sta-
tistical values. The optimized CoMSIA F1 model at grid 3.0A had the best predictability and fit-
ness (q’=0.754 and r’=0.976) by field fit alignment. The order of contribution ratio (%) of
CoMSIA fields concerning the inhibitory activities was a H-bond acceptor (48.9%), steric field
(25.8%) and hydrophobic field (25.4%), respectively. Therefore, the inhibitory activities of substrate
molecules against PTP-1B were dependent upon H-bond acceptor field (A) of R;-group. From the
analytical results of CoMSIA contour maps, oleanolic acid derivatives will have better inhibition
activities if R; group has H-bond acceptor disfavor, R; group has steric disfavor and R, group has
steric, hydrophobic, H-bond favor.
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Fig. 1. General structure and numbering scheme of oleanolic acid
analogues (1-30) as protein tyrosine phosphatase (PTP)-1B inhibitor.
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Table 1. Observed PTP-1B inhibitory activities (Obs.pICs,)™> of oleanolic acid analogues, predicted activities (Pred.pICs,) by CoMSIA models

and their deviation for training set

Substituents (R) A1 model F1 moddel
No. Obs.pls,
1 2 3 4 Pred.” Dev.” Pred.” Dev.”
1 H H Me COH 4.66 4.94 -0.28 492 -0.26
2 H Me H COH 4.87 5.06 -0.19 5.05 -0.18
3 Me Me H COH 5.52 5.12 0.40 5.26 0.26
4 OH Me H COH 5.54 5.44 0.10 5.47 0.07
6 H H Me (CH,),CO,H 5.09 5.09 0.00 5.11 -0.02
7 H H Me (CH,),CO,H 5.84 5.78 0.06 5.80 0.04
8 H H Me (CH,)CO,H 5.45 5.51 -0.06 5.54 -0.09
9 H H Me (CH,),COH 525 527 -0.02 527 -0.02
10 OH Me H (CH,);CH(Bz)CO,H 6.96 6.98 -0.02 7.10 -0.14
12 H H  Me (CH,),C(=0)NHCH(Bz)CO,H 6.43 6.51 -0.08 6.46 -0.03
13 H Me H (CH,),C(=O)NHCH(Bz)CO,H 6.74 6.68 0.06 6.71 0.03
14 OH Me H (CH,),C(=O)NHCH(Bz)CO,H 7.00 7.03 -0.03 7.05 -0.05
15 H H Me CHCHCO,H 5.54 5.44 0.10 5.40 0.14
16 H H Me CHCH(CH,),CO,H 5.41 5.38 0.03 5.40 0.01
17 H H Me (CHCHCH,CH,),CO,H 591 593 -0.02 5.84 0.07
18 H H Me (CHCHCH,CH,);CO2H 5.50 5.46 0.04 545 0.06
19 H H Me C(=O)NHCH(Bz)CO2H 533 538 -0.05 5.29 0.04
20 H H Me C(=O)NHCH(4-OHBz)CO,H 5.43 5.43 0.00 5.38 0.05
21 H H Me C(=O)NHCH(i-Pr)CO,H 5.55 5.62 -0.07 5.61 -0.06
22 H H Me C(=O)NHCH(CO,H)CH,CH,CO,H 4.79 4.77 0.02 4.77 0.02
23 H H Me C(=O)NHCH(4-CO,HPh)CO,H 5.47 5.49 -0.02 5.47 0.00
26 H H Me C(=O)NH(CH,),,CO,H 5.82 5.83 -0.01 5.83 -0.01
27 H H Me C(=O)NH(CH,),,CO,H 6.11 6.14 -0.03 6.13 -0.02
28 H H Me C(=O)NH(CH,),(,C(=O)NHCH(Bz)CO,H 6.39 6.34 0.05 6.39 0.00

“Predicted values by the models, Pdifferent between observed value and predicted value.

Table 2. Summary of the statistical results for 3D-QSAR models in several different field combinations with two alignment types

PLS Analyses
Models Alignments >
Grid (A) NC Lo Pl SE,." F
CoMSIA Al A (a=04) 2.0 5 0.534 0.965 0.135 98.43
CoMSIA F19 F (a=0.4) 3.0 5 0.754 0.976 0.112 146.00
CoMFA A19 A 2.0 5 0.582 0.993 0.060 512.08
CoMFA F1? F 2.0 5 0.564 0.995 0.051 719.55

A; atom based fit, F; field fit., o; attenuation factor, NC; number of component, F; fraction of explained versus unexplained variance., “cross-validated
1%, “non-cross-validated r, “standard error estimate, Yoptimized CoMSIA model, “ref. 19.
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Table 3. Observed PTP-1B inhibition activities (Obs.pls)), predicted activities (Pred.pls)) by CoMSIA models and their deviations for test set

Substituents (R) Al model F1 model
No. Obs.pls,
1 2 3 4 Pred.” Dev.” Pred.” Dev.”
5 OH Me Me CO,H 5.60 5.36 0.24 5.36 0.24
11 H H Me (CH,);CH(Bz)CO,H 6.27 6.31 -0.04 6.61 -0.34
24 H H Me C(=O)NHCH,CO,H 4.70 5.27 -0.57 5.21 -0.51
25 H H Me C(=O)NH(CH,);CO,H 5.09 5.04 0.05 5.01 0.08
29 H Me H C(=0)NH(CH,),,C(=0)NHCH(Bz)CO,H 6.60 5.48 1.12 5.76 0.84
30 H H  Me C(=0)NH(CH,),,C(=0)NHCH(4-OHBZ)CO,H 6.28 5.30 0.98 557 0.71
YPredicted values by the models, “different between observed value and predicted value.
Table 4. Summary of field contribution, Ave. and PRESS of 3D-QSAR models
Contribution (%) Training set Test set
Models
S E H A Ave. PRESS Ave. PRESS
CoMSIA Al 9.3 349 15.1 40.7 0.07 0.33 0.50 2.60
CoMSIA F1? 25.8 - 25.4 473 0.07 0.24 0.45 1.64
CoMFA A1? 543 37.0 8.7 - 0.06 0.07 0.58 223
CoMFA F1? 53.0 36.2 10.9 - 0.06 0.05 0.31 0.75

S; steric, E; electrostatic, H; Hydrophobic, A; H-bond acceptor field, Ave.; average residual, PRESS; predictive residual sum of squares., “optimized

CoMSIA model, “ref. 19.
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compound (14) is shown in capped sticks.
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