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Abstract: The comparative molecular field analyses (CoMFA) models between the substituents with changing
groups (Ri~Ry) of 34 -hydroxy-12-oleanen-28-oic acid derivatives as substrate molecule and their inhibitory activ-
ities (plsy) against protein tyrosine phosphatase (PTP)-1B were derived and discussed quantitatively. The optimized
CoMFA F1 model have best predictability and fitness (rzcv,=0.654 and rzmv,=0.995). The order of contribution ratio
(%) with CoMFA fields on the inhibitory activities was a steric field (53.0 %), electrostatic field (36.2 %) and hy-
drophobic field (10.8 %). From the analytical results of CoMFA contour maps, the inhibitory activities were depend-
ent on the R4 group in substrate molecules, Particularly, the new active compounds (P1 & P2) with the inhibitory
activity against melanin synthesis were expected.
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Figure 1. General structure and numbering scheme of 3 /5-

hydroxy-12-oleanen-28-oic acid analogues as PTP-1B
inhibitor.
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Table 1. Observed PTP-1B Inhibitory Activity (Obs. plss) of Oleanolic Acid Analogues, Predicted Activity (Pred. plsy) by CoMFA
Models and Their Deviation for Training Set

N Substituents (R) Obe. o Al F1

"R R R R, 5P pred®  Dev? Pred®  Dev”
1 H H Me COH 466 475 -0.09 471 -0.05
2 H Me H COH 487 499 012 497 -0.10
3 Me Me H COH 552 5.37 0.15 542 0.10
4 OH Me H COH 554 5.45 0.09 545 0.10
6 H H Me (CHy):COH 5.09 5.04 0.05 5.07 0.03
7 H H Me (CHy):COH 5.84 587  -0.03 5.86 -0.02
8 H H Me (CHy)sCOH 545 5.45 0.00 550 -0.05
9 H H Me (CHy)1COH 525 5.22 0.03 5.20 0.06
10 OH Me H (CHy)sCH(Bz)COH 6.96 700 -0.04 6.98 -0.02
12 H H Me (CHy)4C(=0)NHCH(Bz)COH 6.43 6.40 0.03 6.43 0.00
13 H Me H (CH)/C(=0)NHCH(Bz)COH 6.74 675  -001 6.75 -0.01
14 OH Me H (CH),C(=0)NHCH(Bz)COH 7.00 701 -001 6.99 0.01
5 H H Me CHCHCOH 554 555  -001 553 0.01
6 H H  Me CHCH(CH,),COH 541 544 -003 541 0.00
17 H H  Me (CHCHCH,CH,),CO.H 591 593 -0.02 5.94 -0.03
18 H H  Me (CHCHCH,CH,);CO.H 550 5.48 0.02 548 0.02
19 H H Me C(=0)NHCH(Bz)COH 533 531 0.02 531 0.02
20 H H Me C(=0)NHCH(4-OHBz)CO.H 543 5.38 0.05 545 -0.02
21 H H Me C(=0)NHCH(i-Pr)COH 555 556  -001 559 -0.04
22 H H Me C(=0)NHCH(CO,H)CH,CH,COH 479 483 -0.04 483 -0.04
23 H H Me C(=0)NHCH(4-CO,HPh)COH 547 549  -0.02 543 0.04
26 H H Me C(=0)NH(CH,)1,CO.H 5.82 5.83 -0.01 5.82 0.00
27 H H Me C(=0)NH(CHs),CO.H 6.11 6.10 0.01 6.08 0.03
28 H H Me C(=0)NH(CH:)«C(=0)NHCH(Bz)CO.H 6.39 640  -001 6.44 -0.05

ARTS® (PRESSY) 0.06(0.07) 0.06(0.05)

¥Predicted values by the optimized CoMFA models, Y different between observed value and predicted value, C)average residual of

training set, L”predictive residual sum of squares of the training set.
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Table 2. Summary of the Statistical Results for the Optimized CoMFA Models in Several Different Field Combinations with Two
Alignment and Contribution Ratio (%)

PLS analyses Contribution (%)
Models - P PR 5
Grid (A) NC et I nev. SEnev.” F St E Hy
Al 2.0 5 0.582 0.993 0.060 512.083 54.3 37.0 8.7
F1¢ 2.0 5 0.564 0.995 0.051 719.551 53.0 36.2 10.9

Abbreviation: NC = number of component, St = steric, E = electrostatic, Hy = hydrophobic, F = fraction of explained versus
unexplained variance, Ycross-validated ’er, " non-cross-validated r’ucer. “standard error estimate, d)optimized CoMFA model.

o gkebdEetal A, Al 34 Al 2 F, 2008
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Table 3. Observed PTP-1B Inhibitory Activities (Obs. pls)). Predicted Activities (Pred. plss) by CoMFA Models with Two
Alignments and Their Deviations for Test Set

No. Substituents Obs. plsy a)Al _ a)Fl _
Ri R R Ry Pred.” Dev. Pred. Dev.
5 OH Me Me COH 5.60 5.01 0.59 5.35 0.25
11 H H Me (CH)3sCH(Bz)COH 6.27 6.30  -0.03 6.21 0.06
24 H H Me C(=0)NHCH.CO.H 4.70 509  -0.39 5.20 -0.50
25 H H Me C(=0)NH(CH.);COH 5.09 5.31 -0.22 5.28 -0.19
29 H Me H C(=0)NH(CHy)1C(=0)NHCH(Bz)CO.H 6.60 5.78 0.82 6.07 0.53
30 H H Me C(=0)NH(CHz)10C(=0)NHCH(4-OHBz)COH 6.28 5.28 1.00 5.95 0.33
ARTS? (PRESS") 0.58 (2.23) 0.31 (0.75)

c)

YPredicted values by the optimized CoMFA models, different between observed value and predicted value, “average residual

of test set, d)plredictive residual sum of squares of the test set.

Table 4. Predicted Activities (Pred. plsy) of Designed Compounds with the Optimized QSAR

Substituents (R)

No. Rl = R = Pred.”’
P1 NHCOph n-CizHys NHCO.C2Hs n-CgHiz 723
P2 n-C4Hy n-CioHa n-CoHis0 CH(CHs), 7.20
P3 CCl3 Cphs CHoPh Cyclobutyl 712
P4 n-CizHys NHCSNH, n-CeHiz COph 7.10
P5 NHCOph n-CizHys NHCO.C,Hs n-CeHis 7.09

YPredicted inhibitory activity by optimized COMFA F1 model 17 (plsy = 7.00).
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Figure 5. Electrostatic contour map on PTP-1B inhibitory
activity (stdev*coeff) with COMFA F1 model. The most ac-
tive compound (14) is shown in capped sticks.
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Figure 6. CoOMFA-HINT contour map on the PTP-1B in-
hibitory activity (stdev*coeff) by CoMFA F1 model. The
most active compound (14) is shown in capped sticks.
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