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3D-QSAR Analysis of Antidepressant, Tricyclic Isoxazole Analogues
against para-Chloroamphetamine-induced Excitation
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Abstract — To search a new anti-depressant agents against para-chloroamphetamine-induced excitation, three dimensional
quantitative-structure relationships (3D-QSAR) models between structure of 3a,4-dihydro-3H-[1]-benzopyronao[4,3]isox-
azoles (1-30) and thieir inhibitory activity against para-chloroamphetamine-induced excitation were performed and dis-
cussed quantitatively using comparative molecular field analysis (CoMFA) and comparative molecular similarity indices
analysis (COMSIA) methods. From these basis on the findings, the optimized CoMSIA-2F model (¢?=0.793 and r*=0.952)
showed the best statistical results. And also, it is found that the para-chloroamphetamine inhibitory activity from the opti-
mized CoMSIA-2F model was dependent on steric field (35.2%) and electrostatic field (64.8%) of tricyclic isoxazoles. Par-
ticularly, it is predicted that the inhibitory activity against para-chloroamphetamine-induced excitation will be able to
increase by the designed compounds from the CoMSIA-2F model.

Keywords [] para-chloroamphetamine-induced excitation, tricyclic isoxazoles, new anti-depressant agents, 3D-QSAR
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Table I - Observed inhibition activity (Obs.p[CAll;) of tricyclic isoxazoles against PCA-induced excitation and predicted activity

(Pred.p[CA]lyy) by the 3D-QSAR models for training set

N Atom (X) & Substituents (R) Ob CoMFA-2F CoMSIA-2F
0. S.
X 1 2 3 4 5 Pred.? A9 Pred?” A9
1 0 MeO- MeO- H H U 6.67 6.50 0.17 6.66 0.01
F
2 0 OMe- MeO- H Me- \Q 6.50 6.27 0.23 6.35 0.15
3 0 MeO- MeO- Me- H \U‘ 6.48 6.44 0.04 6.42 0.06
4 0  MeO- MeO- H Me- D 5.85 602 -017 -0 -
5 0 MeO- MeO- Me- H \@ 6.37 6.57 -0.20 6.32 0.05
6 0 MeO- MeO- H H \OfF 6.19 6.13 0.06 6.05 0.14
7 N MeO- MeO- H H U 5.85 9 - 5.85 0.00
8 0 MeO- MeO- H Me- \E:? 5.87 6.03 0.16 5.98 0.11
9 0  MeO- MeO- H Me- T 5.78 0 - 0 -
F
OCH,
10 0 MeO- MeO- Me- H \Elj 5.79 5.73 0.06 & -
11 0 H o H H 5.57 5.66 -0.09 5.51 0.06
- s
12 0 H o Me- H 5.61 5.55 0.06 5.65 -0.04
-|.f-"qw‘_ \O
13 0 MeO- MeO- H Me- \qf) 5.56 527 0.29 521 035
F
14 0 MeO- MeO- H H \Cj 5.57 5.48 0.09 & -
15 0 H e Me- H \@ 5.58 5.47 0.11 5.61 -0.03
2y
16 0 H " Me- H \Cj 5.52 5.46 0.06 5.48 0.04
17 0 MeO- MeO- Me- H \@ 5.48 5.39 0.09 5.35 0.13
18 N MeO- MeO- Me- H *,3 5.32 & - 5.16 0.16
19 0 MeO- MeO- H H \Cl 5.29 5.43 -0.14 5.41 0.12
cl
F
20 0 MeO- MeO- Me- H \@,r 5.25 5.49 -0.24 5.35 -0.10
21 0  MeO- MeO- Me- H \Q 5.16 5.23 -0.07 5.28 -0.12
22 0 H H H H \O 4.89 4.89 0.00 4.94 -0.05
23 0 MeO- MeO- Me- H \f_} 4.97 5.03 -0.06 5.07 -0.10
]
24 0 MeO- MeO- Me- H \E} 4.96 4.96 0.00 491 0.05
%0 H ij Me- H ) 482 480 002 482 0.00
26 0 MeO- MeO- Me- H \O\ 6.68 6.63 0.05 6.82 -0.14
F
27 0  MeO- MeO- H H T 5.78 592 014 5.97 -0.19
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Table I - Continued
Atom (X) & Substituents (R) CoMFA-2F CoMSIA-2F
No. Obs. o
X 1 2 3 4 5 Pred.?” A9 Pred?” A9
F
28 O  MeO- MeO- Me- H f; 5.60 9 - 9 -
F
29 0 H “u M H \O 42 49 0.0 42 0.00
- e- 5. 5. -0.07 5. )
wd
30 N MeO- MeO- H Me- 4.77 9 - 4.99 022

&

DDPredicted values by the optimized model; COMFA-2F and CoMSIA-2F), Ydifferent between observed and predicted value, “test set

compound.

Table II - Observed inhibition activity (Obs.p[CA]L;)) of tricyclic
isoxazoles against PCA-induced excitation and predicted
activity (Pred.p[CA]l5,) by the 3D-QSAR models for test
set

CoMFA-2F CoMSIA-2F
No. No.

Obs.  Pred? A9 Obs. Pred” A9

7 585 6.32 -0.47 4 585 6.34 -0.49
9 578 6.21 -0.43 9 578 6.36 -0.58
18 532 5.35 -0.03 10 579 6.33 -0.54
28  5.60 6.59 099 14 557 5.16 0.41
30 477 5.19 042 28 560 6.22 -0.62

DD)predicted values by the CoMFA-2F and CoMSIA-2F model,
9different between observed and predicted value.

'7
" k/N\j_< 5
R1 X R4

Fig. 1 — General structure of 3a,4-dihydro-3H-[1]-benzopyronao[4,3]-
isoxazole analogues (1~30).
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Table III - Summary of the statistical results for 3D-QSAR models with two alignments

PLS Analyses

Model No. Alignments

. Grid A) o NC 2. .0 SE,.» F
CoMFA-1A AF 3.0 - 4 0.504 0.851 0.227 39.998
CoMFA-2F FF 2.5 - 4 0.519 0.942 0.149 61.606
CoMSIA-1A AF 3.0 0.2 4 0.632 0.753 0.280 70.092
CoMSIA-2F? FF 2.5 0.4 4 0.793 0.952 0.140 98.352

Notes: AF; atom based fit, FF; field fit, NC; number of component, Dattenuation factor, Ycross-validated 2, 9non-cross-validated 12,
Dgtandard error estimate., “fraction of versus unexplained variance., f)optimized model (training set; n=25 & test set; n=5).
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Table IV — Summary of field contribution ratio (%), PRESS and AVE. of training set and test set with 3D-QSAR models

Field contribution (%) Training set Test set
Model No b
S H E HD PRESS? Ave” PRESS? Ave®
CoMFA-1A 69.0 3.6 27.4 - 1.08 0.18 2.18 0.56
CoMFA-2F 61.1 0.5 38.4 - 0.43 0.17 1.56 0.47
CoMSIA-1A 18.4 - 77.5 4.0 0.66 0.13 3.49 0.67
CoMSIA-2F” 35.2 - 64.8 - 0.39 0.10 1.42 0.53

Notes: S; steric, H; hydrophobic, E; electrostatic, HD; hydrogen-bond donor, a)predictive residual sum of squares of the training set,

average residual of training set, “average residual of test set.

7.0 T T T T

@ Training set
O Test set

Pred.ply,

7.0
Obs.ply,

Fig. 2 — Relationships between observed inhibition activitiy
(Obs.p[CAll) of tricyclic isoxazoles against PCA-induced
excitation and predicted inhibition activitiy (Pred.p[CA]l;)
by CoMSIA-2F model (For training set; Pred.pl;,=0.951
Obs.pl)+0.277, n=25, s=0.127 F=456.247, r*=0.952 &
q*=0.793).
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Fig. 4 — The CoMSIA contour plot of the steric and electrostatic
fields (stdev*coeff) for inhibition activity against PCA with
CoMSIA-2F model. The most active compound (26) is
shown in capped sticks. Green color denotes the
contribution to steric favor while yellow color denotes the
contribution to steric disfavor and red color denotes the
contribution to negative charge.
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