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Abstract

pholino derivatives as phosphatidylinositol-3-kinases o ( PI3Ka) inhibitors, a self-organizing molecular field anal-

To study the three-dimensional quantitative-structure activity relationship (3D-QSAR) of 39 dimor-

ysis (SOMFA) model has been established. The cross-validated correlation coefficient ( ¢”), non-cross-validated
correlation coefficient (°) and standard error of estimate ( SEE) reached 0. 636, 0. 702 and 0. 581, respectively. The
contribution coefficient of the shape and electrostatic potential reached 0. 7 and 0. 3, respectively. This model was
validated by a group of compounds as test set. The predicted non-cross-validated correlation coefficient (riml)
reached 0. 808. With its obvious statistical significance, this model may provide a way to develop novel dimorpho-
lino derivatives as PI3Ka inhibitors.

Key words phosphatidylinositol-3-kinases «; three-dimensional quantitative-structure activity relationship; self-

organizing molecular field analysis
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Figure 1  Structure of ZSTK474
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Table 1  Structure parameters and bioassay data of dimorpholino deriva-

tives

Rs Ry O/\O Rs R2
s Oy O
N R N R N” R
. . .
(\NJ\X/J\N/\ (N XJ\N/\ (\NJ\XAN/\
- L_oo l_oo _

1-25, 27-33, 35-39 26 34
Compd. R, R, R R, X Y plCy
1 CHF, H H H N N 8.066
2 H H H H N N 6.577
3 Me H H H N N 6.845
4 CH,F H H H N N 7.469
5 CF; H H H N N 6.695
6 CH,SMe H H H N N 6.770
7 CH,SOMe H H H N N 6.229
8 CH,SO,Me  H H H N N 6319
9 SMe H H H N N 5.538
10 S0, Me H H H N N 6.693
11 CHF, OH H H N N 9.046
12 CHF, OMe H H N N 8.569
13 CHF, OEt H H N N 8.569
14 CHF, OPr H H N N 7.79%
15¢ CHF, OBu H H N N 7.553
16 CHF, OCHF, H H N N 7.585
17 CHF, OCHMe, H H N N 6.439
18 CHF, 0SO,Me H H N N 653
19 CHF, NH, H H N N 8.319
20 CHF, NHMe H H N N 6.678
21 CHF, NMe, H H N N 5.268
2 CHF, CH,OH H H N N 7.569
23 CHF, CO,Me H H N N 8.032
24 CHF, CONHMe H H N N 6.529
25¢ CHF, CN H H N N 7.215
26 CHF, - - - N N 6.260
27 CHF, OMe OMe H N N 6.475
28 CHF, OH OMe H N N 7.432
29 CHF, OMe OH H N N 7.495
30 CHF, OMe H OMe N N 7.237
31 CHF, OMe H NH, N N 09.658
32 CHF, OMe H NHMe N N 8.699
33 CHF, OMe H NHMe, N N 8.097
34 CHF, OMe H — N N 5.889
35¢ CHF, H H H CH N 7.523
36 CHF, OH H H CH N 8.824
37 CHF, OMe H H CH N 8.292
38 CHF, H H H N CH 7.056
39 CHF, OMe H H N CH 8.398

“ Test set
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Figure 2 Complex of the phosphatidylinositol-3-kinases o ( PI3K« )
homology model and ZSTK474

Table 2 Comparison of different self-organizing molecular field analy-

sis (SOMFA) models

Model Charge r2 C Cy
1 AM1 0.751 1.0 0.0
2 Gasteiger-Hucker 0. 659 0.5 0.5
3 RESP 0.702 0.7 0.3

r* : Non-cross-validated correlation coefficient ; ¢, ; Shape potential contri-

bution; ¢, ; Electrostatic potential contribution

M2 FTLIF Y, AML HL fip R AR R, (H
SEARE TR R KL (ey ) 35 1.0, 1 i HL 3 51k AR 8
(c,) MO0, XIEANFHN, Gasteiger-Hucker Fl RE-
SP Ha, fif 1445 8] | LA PR 2R Tk o A3 e A 53, A1t
AW FEEPELAE R i 1) RESP H, fif £ 2 ) 452 2L Oy
AR, ZEAIEUA R G LA 3,

"(l 4

Figure 3  Superimposition of docked conformation of PI3Ka
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PSR TR R S ey ) M 0.7, HiiE 3
TTER AR (¢,) M 0.3, 38 LIIFE M R B () K
0. 636, 5 LIRTEAH 3 R FL () Ny 0. 702, 4 HE i
F(SEE) 7 0. 581, K T ¥l T8 £ i) SOMFA #
A R s MR AE F7 , %P B A A AT T
T, 25 R W LA N )., =0.808, AT LG

Table 3 Observed and predicted inhibition activities against PI3Ka

A SEINME S PEE S T35 3. THEr 45 R R W] %A
B EARI RS 5

pSREER Ry P e VUL S Fae X7 DL ARV ES
A R PR AL G 31 A SOMFA kS si v,
it 7L oA A L S A (B 4)

Compd. Observed Predicted Residual Compd. Observed Predicted Residual
1 8. 066 7.325 -0.741 21° 5.268 - -
2 6.577 6. 863 0. 306 22 7.569 7.709 0. 140
3 6. 845 6.819 -0.026 23 8.032 7.881 -0.151
4 7. 469 7.072 -0.397 24 6.529 7.359 0. 830
5¢ 6. 695 7.047 0.352 25¢ 7.215 7.425 0.210
6 6.770 7.161 0.391 26 6. 260 7.133 0.873
7 6.229 6. 100 -0.129 27 6. 475 7.020 0. 545
8 6.319 6. 059 -0.260 28 7.432 6.992 -0.440
9 5.538 6. 646 1. 108 29¢ 7. 495 7.937 0.442
10 6. 693 7. 101 0. 408 30 7.237 8.415 1.178
11 9. 046 7.788 -1.258 31 9. 658 8.873 -0.785
12 8.569 8. 066 -0.503 32 8. 699 8.709 0.010
13 8.569 8.526 -0.043 33 8.097 8.116 0.019
14 7.796 7. 641 -0.155 34 5. 889 6.562 0.673
15¢ 7.553 8. 058 0. 505 35¢ 7.523 7.507 -0.016
16 7.585 7.409 -0.176 36 8. 824 8.213 -0.611
17 6. 439 - - 37 8.292 7.861 -0.431
18 6.532 6.921 0. 388 38 7. 056 7.097 0. 041
19 8.319 7.613 -0.706 39 8.398 8.707 0. 309
20 6.678 7.163 0. 485

“ Test set;” Fail to docking

Figure 4 Master grid maps of PI3Ka with compound 31
A :Shape master grid map ;B :Electrostatic potential master grid map
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