
ORIGINAL ARTICLE

Predictive QSAR modeling of substituted Phenylpyrazinones
as corticotropin-releasing factor-1 (CRF1) receptor antagonists:
computational approach

Mukesh C. Sharma1

Received: 11 July 2015 / Revised: 12 September 2015 / Accepted: 18 September 2015 / Published online: 5 October 2015

� Springer-Verlag Wien 2015

Abstract A QSAR study has been performed on a series

of Phenylpyrazinones derivatives with potent corticotropin-

releasing factor-1 (CRF1) receptor antagonists. Structural

features responsible for the activity of the compounds were

characterized by using physicochemical, topological, and

electrotopological descriptors, calculated from the Molec-

ular Design Suite software. The statistically significant 2D-

QSAR model having r2 = 0.8141 and q2 = 0.7391 with

pred_r2 = 0.7827 was developed by partial least squares

method. Results reveal that the 2D-QSAR studies signify

positive contribution of SsOHcount and SsCH3 count

toward the biological activity, whereas negative contribu-

tion of 1PathCoun will be in favor of higher CRF1 activity.

The QSAR model indicated that the T_2_F_1, T_C_Cl_1

and SaasCE-index played an important role in determining

CRF1 receptor antagonists. Their corticotropin-releasing

factor 1 capacity can be increased by number and position

of the chlorine group. These correlations will be helpful in

the development of Phenylpyrazinones as CRF1 receptor

activities with a much more enhanced potency.

Keywords 2D-QSAR � Phenylpyrazinones � CRF1 �
Partial least squares

1 Introduction

Corticotropin-releasing factor, a neuropeptide isolated

from mammalian brain (Vale et al. 1981) is the prime

regulator of the hypothalamus–pituitary–adrenocortical

(HPA) axis (Owens and Nemeroff 1991; De Souza and

Grigoriadis 1995). It has broad extra hypothalamic distri-

bution in the central nervous system and produces a wide

spectrum of autonomic, electrophysiological, and behav-

ioral effects consistent with a neurotransmitter or neuro-

modulator role in the brain (Vale et al. 1983; Koob and

Bloom 1985). Corticotropin-releasing factor (CRF) has

been implicated as the mediator for the integrated physi-

ological response to stress (Rivier et al. 1982; Antoni et al.

1990) and it mediates its actions through high-affinity

binding to its receptors, CRF1-R and CRF2-R, both of

which are members of the class B G-protein-coupled

receptor super family (Steckler and Holsboer 1999). Cor-

ticotropin-releasing factor is involved in a wide spectrum

of central nervous system-mediated effects that suggest

that this peptide plays an important role within the brain,

especially during stress (Brown 1991). Physiological

studies have strongly implicated alteration of the CRF

system in anxiety and depression (Holsboer 1999), pro-

moting the concept of CRF1 receptor antagonism for

treating these conditions. This hypothesis has stimulated

development of high-affinity peptide and nonpeptide

antagonists for the CRF1 receptor (Grigoriadis et al. 2001;

Gilligan et al. 2000). There is both preclinical and clinical

evidence to suggest that CRF1 plays a role in anxiety-

related diseases (Owens and Nemeroff 1991; Britton et al.

1986; Berridge and Dunn 1987; Dunn and Berridge 1990).

It has been shown that intracerebroventricular injection of

CRF in rats produces behavioral and physiological changes

that mimic the effects of stress (Dunn and Berridge 1990).
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The potential that CRF1 receptor antagonists offer to pro-

vide a novel mechanism for the treatment of depression and

anxiety has captured the attention of numerous research

groups (Dzierba 2008; Tellew and Luo 2008). A number of

CRF-1 receptor antagonists have been reported to have

entered clinical trials for depression and anxiety-related

disorders (Kehne and Cain 2010; Kehne and Maynard

2009; Dzierba et al. 2008). In the computer-aided drug

design methods, especially quantitative structure–activity

relationship (QSAR) is a good and accepted method for

this aim. The QSAR has crucial role in the construction of

novel and potent lead compounds as well as saving the time

and cost for better prediction of new compounds activity

(Verma et al. 2010). Quantitative structure–activity rela-

tionship (QSAR) contribution of individual substituent site,

the knowledge of which can be applied to create a com-

binatorial library by substituting different entities at the

substitution site can be used for rational designing new

compounds for therapeutic purposes.

The aim of the present study was to rationalize corti-

cotropin-releasing factor-1 (CRF1) receptor antagonists of

this set of inhibitors through the application of 2D-QSAR

method. Our resulting 2D model will guide further struc-

tural modification and predict the potency and physico-

chemical properties of clinical drug candidates.

2 Methodology

QSAR studies were performed using the Molecular Design

Suite (VLife MDS software package, version 3.5 2010).

2.1 Data Set

The structure of 57 N3-Phenylpyrazinones derivatives of as

novel corticotropin-releasing factor-1 (CRF1) receptor

antagonists and their biological activity were collected

from the literature by Hartz et al. (2009). The biological

activity values [IC50 (nM)] reported in nanomolar units

were converted to their molar units and then further to

negative logarithmic scale (-logIC50) and subsequently

used as the dependent variable for the QSAR analysis. In

all the models subsequently developed, pIC50 (-logIC50)

values were used as the dependent variable. These values

are presented in Table 1.

2.2 Optimization of structures

The software enables evaluation of several molecular

descriptors and provides a facility to build regression

equation relating the best set of descriptors with the activity

which can be used later for predicting activity of new

molecules. The molecular structure of all the 57 molecules

were built using the 2D draw application of VLife Engine

module of VLife MDS 3.5 software and then the structures

were converted to 3D structures for further analysis. The

ligand geometries were optimized by energy minimization

using MMFF94 force field and Gasteiger–Marsili charges

for the atoms, till a gradient of 0.001 kcal/mol Å and the

iteration limit to 10,000 (Halgren 1996). While preparing

the data set, compounds whose pharmacological screening

was performed by same experimental protocol and condi-

tions were considered.

2.3 Selection of training set and test set

The sphere exclusion method (Golbraikh and Tropsha

2002) was adopted for division of training and test data set

comprising of 45 and 12 molecules, respectively, with

dissimilarity value of 11.6 where the dissimilarity value

gives the sphere exclusion radius. The training set was used

to generate 2D-QSAR models, and the test set was used to

validate the quality of the model. The QSAR models were

generated using a training set of 45 molecules and

remaining 12 compounds as a test set (Table 1 marked with

asterisk) for validating the quality of the models.

2.4 Calculation of descriptors for the 2D-QSAR

model

A quantitative structure–activity relationship (QSAR)

relates numerical properties of the molecular structure to its

biological activity by a mathematical model. The starting

point for a 2D QSAR analysis is a set of conformations,

one for each molecule in the set.

The physicochemical descriptors include 266 physico-

chemical parameters, 500 alignment-type parameters, and

60 atom type count descriptors that were calculated for the

energy-optimized molecules using the same software.

Various types of physicochemical descriptors were calcu-

lated individual, chi, path count, chi chain, SsCH3count,

SdCH2count, SssCH2count, StCHcount, information theory

based, path cluster, kappa, element count, estate number,

estate contribution, semi-empirical and polar surface area.

In this study to calculate Baumann’s paper (Baumann

2002) descriptors, we have used following attributes, 2

(double-bonded atom), 3 (triple-bonded atom), C, N, O, S,

H, F, Cl, Br and I and the distance range of 0–7.

Descriptors with no variation were removed and were

further applied with autoscaling as input to the regression

method. In this study, more than 251 calculated descriptors

(2D) were subjected to partial least square (PLS) analysis,

to establish a correlation between physicochemical

parameters. The cross-validation run returns the optimum

number of components for which it has maximum cross-

validated r2 (q2) and minimum standard error of prediction
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Table 1 Structures and activity

of Phenylpyrazinones as

corticotropin-releasing factor-1

N

N

R1

X

O

N

Ar

Y
N

N

Cl

O

N X

R1

OCH3

n

(a)

(b)

Comp.
No.

Series R1 Ar X Y n IC50

1 a

Cl H - 39.0

2 a

Cl H - 2.9

3* a

Cl H - 2.4

4 a

Cl H - 0.63

5* a

Cl H - 1.7

6 a

O

Cl H - 1.3
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Table 1 continued 7 a

O Cl H - 1.4

8* a
O Cl H - 12

9 a
O O Cl H - 16

10* a

O
H

Cl H - 35

11 a

OMe

Cl H - 76

12 a

OMe

Cl H - 0.80

13* a

OMe

Cl H - 0.62

14 a

OMe

Cl H - 0.27
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Table 1 continued 15 a

OMe

Cl H - 0.42

16 a

O

OMe

Cl H - 0.26

17 a

O

OMe

Cl H - 0.59

18 a

O

OMe

Cl H - 1.7

19 a
O O

OMe

Cl H - 2.1

20 a

O
H

OMe

Cl H - 10

21 a

O

OMe

Cl H - 0.26

22* a

O

OMe

Cl H - 0.29
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Table 1 continued 23 a
Cl Cl

CN

Cl H - 1.2

24 a
Cl Cl

CN

Cl H - 2.8

25 a
Cl Cl

CN

Cl H - 2.4

26 a
Cl Cl

CN

Cl H - 6.3

27* a

O

OMe

Cl H
- 1.7

28 a
O

OMe

Cl H - 5.8

29 a
Me Cl

H

Cl

Cl H - 0.53

30 a
ClMe

H

H

Cl H - 9.3
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Table 1 continued 31* a
H H

H

Cl

Cl H - 180

32 a
H Me

H

Me

Cl H - 6.6

33 a
Me Me

H

Me

Cl H -

0.63

34 a
H Me

Me

Me

Cl H - 2.4

35 a
Me Me

H

OMe

Cl H - 0.52

36 a
H Me

Me

OMe

Cl H -

0.27

37* a

O

H Me

Me

OMe

Cl H -

0.26

38 a

O

H Me

Me

OEt

Cl H - 1.5

39 a

O

H Me

Me

OBn

Cl H - 910

40 a

O

H Me

Me

OH

Cl H - 280
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Table 1 continued 41
H Me

Me

Me

H

Cl H -

2.4

42 a
H Me

Me

Me

Cl Et - 1.5

43*
Me Me

H

Me

H

Cl H

-
0.63

44 a
Me Me

H

Me

Cl Et - 4.6

45 a
ClCl

OMe

H

Cl H - 1.1

46 a
ClCl

OMe

H

Cl Et - 34

47 b Cl - CH2 - 1 0.62
48 b Br - CH2 - 1 0.94
49 b Br - O - 2 19
50 a

N

CF3

OMe

H H - 150

51* a

N

CF3

OMe

Cl H - 1.8
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(q2 se). To further assess the statistical validity and

robustness of the derived equations, randomization was

performed to get a Z score value. QSAR model is consid-

ered to be predictive, if the following conditions are sat-

isfied: r2[ 0.6, q2[ 0.6 and pred_r2[ 0.5 (Golbraikh and

Tropsha 2002).

2.5 Cross-validation

Internal validation was carried out using leave-one-out (q2,

LOO) method (Cramer et al. 1988). To calculate q2, each

molecule in the training set was sequentially removed, the

model refit using same descriptors, and the biological

activity of the removed molecule predicted using the refit

model. The cross-validated correlation coefficient (q2) of

the generated model was calculated as follows:

q2 ¼ 1�
P

yi � ŷið Þ2
P

yi � ymeanð Þ2
;

where yi, ŷi are the actual and predicted activity of the ith

molecule in the training set, respectively, and ymean is the

average activity of all molecules in the training set. To test

the utility of the model as a predictive tool, an external set

of compounds with known activities (the test set) were

Table 1 continued 52 a

N

CF3

OMe

Br H - 1.2

53 a

N

CF3

OMe

Me H - 3.8

54* a

N

CF3

OMe

C CN H - 6.7

55 a

N

CF3

OMe

C CH H - 5.6

56 a

N

CF3

OMe

C2H5 H - 180

57 a
CF3

OMe

allyl H - 1200

*Test compounds
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used. For external validation, activity of each molecule in

the test set was predicted using the model generated from

the training set. The pred_r2 value is calculated as follows:

Pred r2 ¼ 1�
P

yi � ŷið Þ2
P

yi � ymeanð Þ2
;

where yi, ŷi are the actual and predicted activity of the ith

molecule in the test set, respectively, and ymean is the

average activity of all molecules in the training set.

3 Results and discussion

QSAR studies of 57 substituted N3-Phenylpyrazinones as

CRF1 through PLS methodology, using VLife MDS 3.5

software. The developed QSAR models are evaluated using

the following statistical measures: n, (the number of

compounds in regression); r2 (the squared correlation

coefficient), F test (Fischer’s value) for statistical signifi-

cance, q2 (cross-validated correlation coefficient); pred_r2,

(r2 for external test set); Z score, (Z score calculated by the

randomization test). 2D-QSAR model-1 shows coefficient

of determination (r2) of 0.81 and cross-validated correla-

tion coefficient (q2) of 0.73. 2D-QSAR model 2 and 3

produced from training set obtained from sphere exclusion

method shows r2, q2, and pred_r2 much lower than

model-1.

pIC50 = 0.1413 (±0.0043) T_2_F_1 ? 0.2958

(±0.3211) SdsNcount ? 0.0452 (±0.0143) T_C_Cl_1

-0.2174 (±0.0478) SaasCE-index ? 0.3812 (±0.0052)

SsOHcount

Ntraining = 45, Ntest = 12, Degree of freedom = 27,

r2 = 0.8141, q2 = 0.7391, F test = 27.1428, r2_se =

0.3381, q2_ se = 0.2994, pred_r2 = 0.7827, pred_r2se =

0.5349, Best Rand R^2 = 0.3114, Best Rand Q^2 =

0.1604, Z Score R^2 = 6.0633, Z Score Q^2 = 3.1232

2D-QSAR model-1 can explain 81.41 % of the variance

in the observed activity values. It shows an internal pre-

dictive power (q2 = 0.7391) of 73 % and a predictivity for

the external test set (pred_r2 = 0.7827) of about 78 %. The

developed PLS model showed the importance of each

descriptor that makes the equation. The developed PLS

model-1 that the negative contribution (*18 %) of

SaasCE-index showed that decrease in the values of this

descriptor would be beneficial for the activity of

Phenylpyrazinones derivatives. This model also indicates

that the positive contributions of AI descriptors T_2_F_1

(*27 %) and T_C_Cl_1 (*32 %) signify the count of

number of carbon atoms separated from any fluorine and

chlorine atom, respectively, by one-bond distance. Thus,

the presence of fluoro- or chloro-substituents would

increase the activity. SsOHcount descriptor represents total

number of hydroxy group connected with one single bond

should be attached with Phenylpyrazinones ring for maxi-

mal determining activity. This finding is also supported by

studying at R1 site, suggesting that these molecules were

suitable for further optimization with respect to their bio-

logical activities. The correlation matrix is shown in

(Table 2) which shows good correlation of selected

parameters with biological activity. Figure 1 gives the fit-

ness plot for training set and test set. The graph is in the

form of actual versus predicted activity values obtained by

PLS method in generating model-1. Figure 2 shows con-

tribution chart (% contributions of different descriptors in

model-1) representing the contribution of descriptors in the

2D-QSAR model developed by PLS method. The above

model-1 is validated by predicting the biological activities

of the training and test molecules, as indicated in Table 3.

pIC50 = -1.4928 (±0.2301) T_2_O_7 ? 0.8290

(±0.2880) SaasCcount ? 0.1208 (±0.0534) rotatable bond

count

Ntraining = 45, Ntest = 12, Degree of freedom = 27,

r2 = 0.7824, q2 = 0.6682, F test = 24.6705, r2_se =

0.6340, q2_ se = 0.7011, pred_r2 = 0.7163, pred_r2se =

0.4188, Best Rand R^2 = 0.3768, Best Rand Q^2 =

0.1954, Z Score R^2 = 6.4216, Z Score Q^2 = 5.2298

2D-QSAR model-2 with PLS method shows good

squared correlation coefficient (r2) of 0.7824 explains

*78 % variance in biological activity. In model-2, the

positive coefficient of SaasCcount and rotatable bond count

showed that increase in the values of these descriptors are

beneficial for the activity. The descriptor rotatable bond

count indicated that the presence of saturated single bonds

at the R1 substitution site increases the activity of the

compound. The descriptor T_2_O_7 plays important role

(*20 %) in determining activity. The descriptor (SaasC-

count) signifies the total number of carbon connected with

one single bond along with two aromatic bonds. Positive

contribution of this descriptor revealed the increase of

CRF-1 activity of Phenylpyrazinones with presence of

more number of carbons connected with single bond along

Table 2 Correlation matrix between descriptors present in the best

QSAR model -1

Parameter T_2_F_1 SdsNcount T_C_Cl_1 SaasCE-

index

SsOH

count

T_2_F_1 1.0000

SdsNcount 0.3985 1.0000

T_C_Cl_1 0.5321 0.7642 1.0000

SaasCE-

index

0.3386 0.5643 0.7943 1.0000

SsOH

count

0.2547 0.4162 0.6074 0.6523 1.0000
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with two aromatic bonds. The activity contribution

chart for 2DQSAR model is shown in Fig. 3 and plots

of observed vs. predicted values of pIC50 are shown in

Fig. 4.

pIC50 = -0.7381 (±0.2541)1PathCount ? 0.5127

(±0.2202) SaasCE-index ? 0.2117 (±0.0742) SsCH3

count

Ntraining = 45, Ntest = 12, Degree of freedom = 27,

r2 = 0.7614, q2 = 0.6758, F test = 12.4135, r2_se =

0.1902, q2_ se = 0.2932, pred_r2 = 0.6193, pred_r2se =

0.5381, Best Rand R^2 = 0.2731, Best Rand Q^2 =

0.4517, Z Score R^2 = 6.5689, Z Score Q^2 = 5.3034

In 2D QSAR model, r2[ 0.7 suggests that significant

percentage of the total variance in biological activity is

accounted by the model. 2D-QSAR model-3 shows good

squared correlation coefficient (r2) of 0.7614 explains

76 % variance in biological activity. The descriptor

1PathCount is path count parameter signify the total

number of fragments of single order (single bond path) in

compound. It is negatively correlated with CRF-1 activity

so, it may be inferred that decreasing the branching of

compound is disfavorable for activity. The SaasCE-index

indicate that electrotopological properties of the carbon

atoms connected with aromatic rings and single bonds

positively influence CRF-1 activity shown by substituted

Phenylpyrazinones derivatives. SsCH3count (i.e., the

descriptor that signifies the total number of methyl groups

connected with a single bond) contributed positively

(*32 %) in the mathematical representation of the model.

The activity contribution chart for 2DQSAR model is

shown in Fig. 5 and plots of observed vs. predicted values

of pIC50 are shown in Fig. 6.

Fig. 1 Plot of contribution

chart of 2D QSAR model-1

Fig. 2 Graphs of observed vs.

predicted activity of 2D QSAR

model-1
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Table 3 Comparative observed and predicted activities of Phenylpyrazinones as corticotropin-releasing factor-1

Comp. IC50 (nm) pIC50 2D PLS model-1 2D PLS model-2 2D PLS model-3

Pred. Res. Pred. Res. Pred. Res.

1 39 7.4089 7.4246 -0.0157 7.4230 -0.0141 7.3845 0.0244

2 2.9 8.5376 8.4709 0.0667 8.5597 -0.0221 8.3931 0.1445

3 2.4 8.6197 8.6264 -0.0067 8.6348 -0.0151 8.6098 0.0099

4 0.63 9.2006 9.1525 0.0481 9.2669 -0.0663 9.1637 0.0369

5 1.7 8.7695 8.7562 0.0133 8.7767 -0.0072 8.7521 0.0174

6 1.3 8.886 8.8727 0.0133 8.9027 -0.0167 8.8704 0.0156

7 1.4 8.8538 8.8628 -0.009 8.8491 0.0047 8.8394 0.0144

8 12 7.9208 7.9187 0.0021 7.9229 -0.0021 7.8985 0.0223

9 16 7.7958 7.7933 0.0025 7.7863 0.0095 7.7803 0.0155

10 35 7.4559 7.451 0.0049 7.4578 -0.0019 7.4021 0.0538

11 76 7.1191 7.1949 -0.0758 7.1628 -0.0437 7.1488 -0.0297

12 0.80 9.0969 9.1641 -0.0672 9.1168 -0.0199 9.2146 -0.1177

13 0.62 9.2076 9.2338 -0.0262 9.1557 0.0519 9.191 0.0166

14 0.27 9.5686 9.5737 -0.0051 9.5652 0.0034 9.7833 -0.2147

15 0.42 9.3767 9.3818 -0.0051 9.3695 0.0072 9.4128 -0.0361

16 0.26 9.585 9.5907 -0.0057 9.5811 0.0039 9.5913 -0.0063

17 0.59 9.2291 9.1906 0.0385 9.2407 -0.0116 9.1924 0.0367

18 1.7 8.7695 8.7393 0.0302 8.7067 0.0628 8.7405 0.029

19 2.1 8.6777 8.6815 -0.0038 8.6481 0.0296 8.7238 -0.0461

20 10 8.0000 7.9801 0.0199 8.1584 -0.1584 8.186 -0.186

21 0.26 9.585 9.5135 0.0715 9.5703 0.0147 9.5696 0.0154

22 0.29 9.5376 9.5501 -0.0125 9.4875 0.0501 9.5246 0.013

23 1.2 8.9208 8.9287 -0.0079 8.8255 0.0953 8.9598 -0.039

24 2.8 8.5528 8.5428 0.01 8.4845 0.0683 8.5785 -0.0257

25 2.4 8.6197 8.6269 -0.0072 8.6339 -0.0142 8.6052 0.0145

26 6.3 8.2006 8.2711 -0.0705 8.2218 -0.0212 8.1822 0.0184

27 1.7 8.7695 8.7436 0.0259 8.7554 0.0141 8.7709 -0.0014

28 5.8 8.2365 8.2405 -0.004 8.2815 -0.045 8.1574 0.0791

29 0.53 9.2757 9.1844 0.0913 9.3225 -0.0468 9.1538 0.1219

30 9.3 8.0315 8.1034 -0.0719 8.1062 -0.0747 8.0986 -0.0671

31 180 6.7447 6.7585 -0.0138 6.3818 0.3629 6.8114 -0.0667

32 6.6 8.1804 8.2785 -0.0981 8.1662 0.0142 8.2982 -0.1178

33 0.63 9.2006 9.0424 0.1582 9.1357 0.0649 9.0832 0.1174

34 2.4 8.6197 8.7125 -0.0928 8.6321 -0.0124 8.6937 -0.074

35 0.52 9.8239 9.8141 0.0098 9.8114 0.0125 9.8036 0.0203

36 0.27 9.5686 9.5129 0.0557 9.5477 0.0209 9.5103 0.0583

37 0.26 9.585 9.5563 0.0287 9.5479 0.0371 9.5233 0.0617

38 0.52 9.2839 9.2442 0.0397 9.169 0.1149 9.1429 0.141

39 1.5 8.8239 8.9069 -0.083 8.8976 -0.0737 8.8475 -0.0236

40 910 6.0409 5.9956 0.0453 6.1843 -0.1434 6.126 -0.0851

41 280 6.5528 6.5904 -0.0376 6.5968 -0.044 6.5146 0.0382

42 1.5 8.8239 8.7137 0.1102 8.8309 -0.007 8.8455 -0.0216

43 0.63 9.2006 9.1836 0.017 9.1468 0.0538 9.0468 0.1538

44 4.6 8.3372 8.2495 0.0877 8.2546 0.0826 8.1347 0.2025

45 1.1 8.9586 8.9339 0.0247 8.9024 0.0562 8.9418 0.0168

46 34 7.4685 7.5154 -0.0469 7.5791 -0.1106 7.4435 0.025

47 0.62 9.2076 9.1339 0.0737 9.1057 0.1019 9.3112 -0.1036
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Table 3 continued

Comp. IC50 (nm) pIC50 2D PLS model-1 2D PLS model-2 2D PLS model-3

Pred. Res. Pred. Res. Pred. Res.

48 0.94 9.0268 9.0976 -0.0708 8.9498 0.077 8.9003 0.1265

49 19 7.7212 7.71197 0.00923 7.7392 -0.018 7.7417 -0.0205

50 150 6.8239 6.8122 0.0117 6.9376 -0.1137 6.9372 -0.1133

51 1.8 8.7447 8.7616 -0.0169 8.842 -0.0973 8.7252 0.0195

52 1.2 8.9208 8.8445 0.0763 8.9048 0.016 8.9331 -0.0123

53 3.8 8.4202 8.2146 0.2056 8.3692 0.051 8.533 -0.1128

54 6.7 8.1739 8.0675 0.1064 8.1071 0.0668 8.1185 0.0554

55 5.6 8.2518 8.2287 0.0231 8.2311 0.0207 8.3156 -0.0638

56 180 6.7447 6.7318 0.0129 6.7354 0.0093 6.7032 0.0415

57 1200 5.9208 5.9804 -0.0596 5.8102 0.1106 5.8759 0.0449

Fig. 3 Plot of contribution

chart of 2D QSAR model-2

Fig. 4 Graphs of observed vs.

predicted activity of 2D QSAR

model-2
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4 Conclusion

In present study, an attempt has been made to identify the

necessary structural and substituent requirements. From the

present QSAR analysis, three best models were generated

among which any one can be used for predicting the

activity of the newly designed compounds in finding some

more potent molecules. The developed PLS model reveals

that the descriptors SdsNcount, SaasCE-index, SsOHcount

are inversely proportional to the CRF1 activity while

T_2_F_1 was found to be directly proportional to the

activity. This information was used to search the structural

database to find optimum substitution required at the R1

position. The molecules were designed using structural

restrictions obtained from QSAR study in selecting the

functional groups. Design of novel Phenylpyrazinones

molecules has been performed on the basis of chemical

information obtained from descriptors of QSAR equations.

The current study provides better insight into the designing

of more potent corticotropin-releasing factor-1 in the future

before their synthesis.
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