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3D-QSAR Analysis on Antidepressant Activity of Tricyclic Isoxazole Analogues
against Medetomidine-induced Loss of Righting
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Abstract — To search the minimum structural requirement of tricyclic isoxazole analogues (1~30) as new class potent
antidepressant, thee-dimensional quanti- tative-structure relationship (3D-QSAR) models between substituents (R, ~Rj) of
tricyclic isoxazoles and their antidepressant activity against medetomidine-induced loss of righting were performed and dis-
cussed quantitatively using comparative molecular field analysis (CoMFA) and comparative molecular similarity indies anal-
ysis (CoMSIA) methods. The correlativity and predictability (r?=0.484 and ¢=0.947) of COMSIA-2 model were higher than
those of the rest models. The inhibitory activity against medetomidine-induced loss of righting was dependent on elec-
trostatic field (43.4%), hydrophobic field (35.3%), and steric field (21.2%) of tricyclic isoxazoles. From the CoMSIA-2 contour
maps, it is predicted that the antidepressant activity of potent antidepressants against medetomidine-induced loss of righting
will be able to increase by the substituents (R;~R;) which were in accord with CoMSIA field.
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antidepressant.
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Table I - Observed antidepressant activity (Obs.p[ME]L;) of tricyclic isoxazoles against ME-induced loss of righting and predicted activity
(Pred.pIME]I;,) by the 3D-QSAR models.

N Atom (X) & Substituents (R) Ob CoMFA-2 CoMSIA-22
0. S.
X 1 2 3 4 5 Pred? A9 Pred?” A9
1 O  MeO- MeO- H H \':1 5.00 483 0177 4.86 0.14%
F
2 0 OMe- MeO- H Me- \Q 5.57 5.82 -0.25 5.74 0.17
3 0 MeO- MeO- Me- H \U‘ 5.88 5.80 0.08 5.87 0.01
4 0 MeO- MeO- H Me- \O 5.27 5.16 0.11 5.19 0.08
5 0 MeO- MeO- Me- H \@ 5.58 551 0.06 5.50 0.07
6 0 MeO- MeO- H H UF 4.97 4.78 0.19 4.95 0.02
7 N MeO- MeO- H H U 4.95 4.92 0.03 5.09 -0.14
8 0 MeO- MeO- H Me- \E} 5.87 5.77 0.10 5.87 0.00
9 0 MeO- MeO- H Me- \@\ 5.59 5.62 -0.03 5.48 0.11
F
OCH,
10 0 MeO- MeO- Me- H \Ejj 5.39 5.79 -0.40 5.45 -0.06
11 0 H o H H 6.16 6.27 -0.11 6.23 -0.07
- s
12 0 H e Me- H 5.29 5.25 0.04 5.22 0.07
-|.f-"qw‘_ \O
13 0 MeO- MeO- H Me- \qf) 6.45 6.32 0.13 6.46 -0.01
F
14 0 MeO- MeO- H H \@ 5.27 5.32 -0.05 5.14 0.13
15 0 H e Me- H \@ 5.89 5.85 0.04 591 -0.02
2y
16 0 H " Me- H \Cj 6.13 6.06 0.07 6.13 0.00
17 0 MeO- MeO- Me- H \@ 5.67 4.83 0.849 5.02 0.659
18 N MeO- MeO- Me- H *O 6.36 4.94 1.429 4.99 1.379
19 0 MeO- MeO- H H \Cl 4.68 4.82 -0.14 4.79 -0.11
cl
F
20 0 MeO- MeO- Me- H \é‘,r 4.70 4.93 023 4.92 022
21 0  MeO- MeO- Me- H \Q 5.18 5.18 0.00 5.08 0.10
22 0 H H H H \O 5.29 599 070" 619 090"
23 0 MeO- MeO- Me- H \Q 5.87 5.45 0.42 5.51 0.36
]
24 0 MeO- MeO- Me- H \u 4.96 5.16 -0.20 527 031
25 0 H ij Me- H \@ 5.92 5.86 0.06 5.85 0.07
26 0 MeO- MeO- Me- H \(1 468 4.82 0.14 4.75 -0.07
F
27 0  MeO- MeO- H H T 5.25 5.10 0.15 512 0.13
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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.? AY Pred.” A9
F
28 0  MeO- MeO- Me- H \¢ 5.30 512 0.18 5.22 0.08
F
29 0 H “u M H \O 08 0 0.02 14 0.06
- e 7. 7.1 0. 7. 0.
wd
30 N MeO- MeO- H Me- \Q 5.27 605 0787 570 0439

Yoptimized model, Ppredicted values by the optimized models, difference between observed and predicted value,

training set.

Table II - Observed antidepressant activity (Obs.p[ME]l;,) against
ME-induced loss of righting and predicted activity
(Pred.p[ME]I5) for test set by the 3D-QSAR models and
their deviation

CoMFA-2 CoMSIA-2?
No. No.

Obs.  Pred.” A9 Obs.  Pred” A9

1 500 483 0.17 1 500 486 0.14
17 5.67 4.83 084 17  5.67 5.02 0.65
18  6.36 4.94 142 18 6.36 4.99 1.37
22 529 5.99 -0.70 22 529 6.19 -0.90
30 527 6.05 -0.78 30 527 5.70 -0.43

Doptimized model, Ppredicted values by the optimized CoMFA-2
and CoMSIA-2, difference between observed and predicted
value.
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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¥ NC 2> 2.0 SE,.? F
CoMFA-1 AF 2.5 - 5 0.329 0.825 0.243 32.926
CoMFA-2 FF 3.0 - 5 0.483 0.923 0.182 45.772
CoMSIA-1 AF 1.0 0.4 5 0.198 0.888 0.240 30.047
CoMSIA-2? FF 1.0 0.3 5 0.500 0.947 0.152 67.230

Notes AF; atom based fit, FF; field fit, NC; number of major component,
®fraction of versus unexplained variance.,

J

%, Ystandard error estimate.,
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Dattenuation factor, )cross-validated 2, dnon-cross-validated
Dopt1mized model (training set; n=25 & test set; n=5).
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Fig. 3 — Relationships between observed antidepressant activity
(Obs.p[Me]l;,) against ME-induced loss of righting and
predicted inhibition activity (Pred. p[Melly,) by CoMSIA-2
model. (For training set; Pred.p[Me]l;;=0.947(Obs.
pIMe]l;)+0.290, n=25, s=0.134 F=410.384, *=0.947 &
*=0.932).
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Table IV — Summary of field contribution ratio (%) and error (PRESS and Ave.) of training set and test set with 3D-QSAR models

Field contribution (%) Training set Test set
Model No. b b
S H E PRESS? Ave” PRESS? Ave
CoMFA-1 50.5 10.8 38.7 1.23 0.17 3.20 0.79
CoMFA-2 52.3 4.0 43.6 0.70 0.13 3.85 0.78
CoMSIA-1 100 - - 1.72 0.17 4.01 0.76
CoMSIA-29 21.2 35.3 43.4 0.44 0.10 3.31 0.70

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

9optimized model.
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Fig. 4 — The CoMSIA contour plots of the steric (A), electrostatic
(B) and hydrophobic (C) fields (stdev*coeff) for anti-
depressant activity against ME-induced loss of righting.
(Green; steric favor, Yellow; steric disfavor, Blue; positive
charge favor, Red; negative charge favor, Pupple;
hydrophobic favor & Gray; hydrophobic favor).
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visualization.
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