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3D-QSAR Studies on Diaryltriazines Derivatives as Antitrypanosomal Agents
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Hangzhou 310006, China; 2.College of Chemistry and Chemical Engineering, Shaoxing University, Shaoxing 312000, China)

ABSTRACT: OBJECTIVE To develop a predictable three-dimensional quantitative structure activity relationship(3D-QSAR)
model for designing novel diaryltriazines derivatives as antitrypanosomal agents. METHODS A series of diaryltriazine
derivatives which had antitrypanosomal activity were subjected to 3D-QSAR studies using the comparative molecular field
analysis(CoMFA) and comparative molecular similarity indices analysis(CoMSIA) approaches. RESULTS The CoMFA model
includes steric and electrostatic fields for the training set with the crossvalidated ¢* value of 0.697 and the non-cross-validated *
value of 0.998. The cross-validated ¢* value of CoMSIA Model was 0.561 and the non-cross-vaildated +* value was 0.966. The
high value of ¢* and 7 indcated that the two model had high ability of fitting and forecasting. CONCLUSION  The estabilished
CoMFA and CoMSIA models have good predictive power, and provid a good insight into the SAR in 3D space and a promising

guideline in designing more potent diaryltriazines derivatives.
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Tab.1 Experimental and CoMFA-predicted pICs, values of diaryltriazines derivatives in both training set and test set

(¢} C c CoMFA CoMSIA
No- X b B R R TG S T sl BOWE S
1* NH NH, Me Me Me / / 2.33 5.63 5.66 0.03 5.36 -0.27
2% NH H Me Me Me CN H 22.79 4.64 4.56 -0.08 4.44 -0.2
3% NH Cl Me Me Me CN H 45.74 4.34 4.42 0.08 4.49 0.15
4 NH Cl Br Me Me CN H 2.86 5.54 4.57 -0.97 4.51 -1.03
5% NH Cl Me H Me CN H 32.46 4.49 4.49 0 4.52 0.03
6 NH Cl Me Br Me CN H 1.99 5.70 4.49 -1.21 4.48 -1.22
7 NH Cl Br Me Br H CN 8.06 5.09 4.84 -0.25 4.62 -0.47
8 NH CN Br Me Me CN H 11.61 4.94 5.47 0.53 5.34 0.4
9 NH OMe Br Me Br CN H 4.16 5.38 5.18 -0.2 5.15 -0.23
10 NH OMe Br Me Me CN H 11.60 4.94 5.03 0.09 5.19 0.25
11 NH NH, Me Me Me CN H 4.84 5.32 5.31 -0.01 5.86 0.54
12 NH NH, Br Me Br CN H 0.12 6.92 5.46 -1.46 5.47 -1.45
13 NH NH; Br Me Me CN H 6.15 5.21 5.48 0.27 4.83 -0.38
14* NH NH; Br Me H CN H 4.47 5.35 5.33 -0.02 5.52 0.17
15 NH NH; Me Br Me CN H 7.01 5.15 5.90 0.75 5.47 0.32
16 NH NH; Br Me Br H H 6.44 5.19 5.48 0.29 4.61 -0.58
17 NH NH, Br Me Br H CN 6.84 5.16 5.25 0.09 5.19 0.03
18 NMe NH, Me Me Me CN H 4.47 5.35 4.80 -0.55 5.22 -0.13
19 (6] NHMe / / / / / 0.59 6.23 542 -0.81 5.08 -1.15
20 (6] NMe, / / / / / 1.54 5.81 5.42 -0.39 5.23 -0.58
21 (6] NHCHMe, / / / / / 1.54 5.81 4.74 -1.07 4.74 -1.07
22 o} NHcyelopropyl / / / / / 205 5.69 5.62 -0.07 5.63 -0.06
23 (6] NH(CH;);0Me / / / / / 12.16 4.92 5.24 0.32 5.17 0.25
24 (0] NHPh / / / / / 0.42 6.38 5.40 -0.98 4.59 -1.79
25 (0] Piperidinyl / / / / / 1.68 5.77 5.14 -0.63 5.01 -0.76
26* O N-Me piperazinyl / / / / / 1.88 5.73 5.70 -0.03 5.78 0.05
27* NH NH, / / / / / 50.55 43 4.32 0.02 4.27 -0.03
28 (0] Cl Me Me Me CN H 2.12 5.67 4.62 -1.05 5.02 -0.65
29 (0] Cl Br Me Br CN H 1.45 5.84 4.68 -1.16 5.08 -0.76
30 (0] Cl Br Me H CN H 5.18 5.29 4.67 -0.62 5.03 -0.26
31 (0] Cl Cl Me H CN H 5.51 5.26 4.68 -0.58 5.02 -0.24
32 (0] Cl Me H Me CN H 4.10 5.39 4.68 -0.71 5.05 -0.34
33 (0] Cl Me Br Me CN H 5.32 5.27 4.65 -0.62 5.02 -0.25
34 (0] Cl Me Cl Me CN H 2.61 5.58 4.74 -0.84 5.03 -0.55
35 (0] Cl Me CHO Me CN H 5.20 5.28 4.84 -0.44 5.49 0.21
36 (0] Cl OMe Me OMe CN H 9.12 5.04 4.70 -0.34 5.06 0.02
37 (0] Cl Me Me Me H H 15.36 4.81 5.95 1.14 6.15 1.34
38 (0] Cl Me Me Me H CN 5.20 5.28 5.98 0.7 6.19 0.91
39* (0] NH, Me Me Me CN H 1.17 5.93 5.98 0.05 6.09 0.16
40 (0] NH; Br Me Br CN H 1.37 5.86 7.18 1.32 6.98 1.12
41* (0] NH, Cl Me H CN H 0.05 7.3 7.31 0.01 6.84 -0.46
42% (6] NH, Me H Me CN H 1.13 5.95 591 -0.04 6.00 0.05
43* (6] NH, Me Br Me CN H 0.52 6.28 6.26 -0.02 6.41 0.13
44* (6] NH, Me Cl Me CN H 0.78 6.11 6.14 0.03 6.36 0.25
45* (6] NH, Me CHO Me CN H 2.03 5.69 5.68 -0.01 5.65 -0.04
46* (6] NH, OMe Me OMe CN H 0.79 6.10 6.08 -0.02 6.09 -0.01
47* (6] NH, Me Me Me H H 0.02 7.82 7.83 0.01 7.84 0.02
48 (0] NH, Me Me Me H CN 0.21 6.68 5.75 -0.93 5.87 -0.81

e RS,
Note: *—representative compounds.
#F 2 CoMFA fu CoMSIA # & i 28 X B iF £ &
Tab. 2 Cross-validated analyses of the CoOMFA and CoMSIA model
it N 7 i SEE F g LR B K Astfta ARk
CoMFA 6 0.697 0.998 0.052 870.992 0.454 0.546
CoMSIA 4 0.561 0.966 0.221 71.292 0.127 0.289 0.239 0.220 0.124

F: - XTI REG NS AR HG PR R C RS SEE-FriEiR%: F-F MY,
Note: g’~Leave one out cross-validated correlation coefficient; N—optimum number of components; *—non cross-validated correlation coefficient;
SEE-standard error of estimate; F—F test value.

- 158 - Chin J Mod Appl Pharm, 2017 February, Vol.34 No.2 R E AR 252 2017 2 HEE 34 B8 2



2.2 3D-QSAR FLAIIGHE

DMAREE AT R4 48 LA 4 S 56 A8 AU &
PIFHCEI LK 2~3, 45K, 2 AR AR
{100 Y AR P AN A ) IO B8 77 o Bl Ak 0 1 S 56
LA A 2 (B A S PR, 58 2R 1 s 22 /)
FEAR (8] 2 /N o

10 ¢

- Ik
A AR

COMFAZ3 HTpICy, S e

0
9
8
7
6
5k
4
3
35 40 45 50 55 60 65 70 75 80 85

pICs, 4018

B2 CoMFA 74 52 I {8 Fo FU 48 AR X
Fig. 2 Plot of predicted activities versus experimental ones
for CoMFA analysis

10 ¢

- 24
o itk

CoMSIA 7 HTpIC, S I{E

0
9
8
7
6
5
4
3
2
3

5 40 45 50 55 60 65 70 75 80 85
pICs, S B

3 CoMSIA 74 55 U 4 A0 B A 69 48 % 1
Fig. 3 Plot of predicted activities versus experimental ones
for CoMSIA analysis

2.3 CoMFA 253 iTie

CoMFA HHiIZ%EHE WK 4A, HEOXEE
7 IE LB S 4 S s A R, 1A BN Ry B
RIEERLBEM T . 7E %40 B A IE 2 R B E
11k &9 47(Rs=Me, pICso=7.82) EWE MK T %
AL EAIE RN EIAREM LAY 6(Rs=Br,
pICso=5.70). £t X 33 7w B FEL PR O S R T 42
mE T, ZALEN X BRI . RN E A
LR K B ZE AL &4 43(X=0, pICs=6.28)4
WD K Tz B A AU N B L &Y
15(X=NH, pICs=5.15).

SRS A LE 4B, G X IR R % X I
R BT AR AR R T4 S A & W AR g
P, %A BN Rs BURIEE BRI . fE% B
B KBARIEERI A 12(Rs=CN, plCs=6.92)4%

o EBACRI 252 2017 4E 2 H 55 34 555 2 )

WE MR TH BN ER I EY) 17(Rs=H,
pICs0=5.16) ¥ {0 [X 333 7= 1% [X 3530k /N BOA 28 (1) 4
RER TSNSV LN, ZAE RN Rt
. RN BAB/NARIE L EY) 47(Re=H,
pICso=7.82) A WiE M K T H B KRB EY)
48(R¢=CN, plICs;=6.68).

4 CoMFA 7! # 37 R 4 % % E(A)fn CoMFA # A
AR R F B E(B)

2L X3 -, -G 4-EEXE; 2a/ifax
353 A% X3 5N H A7 1 A R B SR SRR s G BIX
353 R AR X Ak 51N R ARAR Jk (] e A% 184 i/ ek 55 5 1 o %537 Hh oA R AN
AT 20008 55 45 B R Tk 23590 09 80% A1 20% .

Fig. 4 CoMFA contour maps for the electrostatic field (A)
and steric field (B)

1-red contour; 2-blue contour; 3—green contour; 4—yellow contour;
red/blue contours indicate regions where negative charge increase/
decrease activity; Green/yellow contours indicate regions where steric
bulky groups increase/decrease activity. Favored and disfavored levels of
these displayed fields were fixed at 80% and 20%, respectively.
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Fig. 5 CoMSIA contour maps for the combination of steric
field and electrostatic field (A), hydrophobic field (B),
combination of hydrogen donner field and hydrogen accepter
field (C)

1-red contour; 2-blue contour; 3—green contour; 4—yellow contour;
S5—white contour; 6—purple contour; 7—pink contour; A: Green/ yellow
contours indicate regions where steric bulky groups increase/decrease
activity; red/blue contours indicate regions where negative charge
increase/decrease activity; B: Yellow/white contours indicate regions
where hyrdophobic groups increase/decrease activity; C: Cyan/purple
contours indicate regions where hydrogen donner groups increase/
decrease activity; megenta/red contours indicate regions where hydrogen
accepter groups increase/decrease activity. Favored and disfavored levels
of these displayed fields are fixed at 80% and 20%, respectively.
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