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ABSTRACT
QSAR Models of 25 derivatives of triazine have been developed using
topological descriptors. The topological descriptors have a combination of
connectivity index, shape index, molar refractivity, molecular weight, log P and
conformation minimum energy. Best QSAR has been developed using connectivity
index, shape index, molar refractivity, and conformation minimum energy with the
regression coefficient 0.966117 and cross-validation 0.953201. Multilinear regression
(MLR) equation is said to describe a good QSAR model if the value of correlation or
regression coefficient and cross validation coefficient is greater than 0.2. These values
indicate very good prediction ability of QSAR model. Topological descriptors which
alone can produce good QSAR models are conformation minimum energy, shape
index and molar refractivity.
Keywords: QSAR, Multilinear regression, connectivity index, PM3, conformation
minimum energy.

1. INTRODUCTION
The QSAR approach attempts to identify and quantify the physiochemical properties
of a drug and to see whether any of these properties influences drug’s biological activity1. To
obtain a significant correlation, it is essential that appropriate descriptors are employed,
whether they are theoretical, empirical, or derived from readily available experimental
characteristics of structures. Many descriptors reflect simple molecular properties and thus can
provide insight into the physiochemical nature of the activity/property under consideration2-6.
Now a days, Triazine derivatives are frequently used as inhibitor of enzyme dihydrofolate
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reductase. The specificity of an enzyme for its substrate is known as molecular recognition.
The specificity of an enzyme is due to H-bonds, Vanderwaal’s forces and dipole-dipole
interactions that binds the substrate to the active site. These compounds form covalent bonds
with amino, hydroxyl and carbonyl group. Baker and his students synthesized 256 variations
of compounds and studied their inhibiting effect on dihydrofolate reductase7. The activity of
these compounds measured by different methods is available in literature. The multilinear
regression analysis has been applied for QSAR study of triazine derivatives. A relationship
has been worked out between the log 1/C values of a series of compounds and descriptors.
Log1/C is the biological activity of the compound and C is molar concentration of inhibitor
causing 50% reversible inhibition of enzyme. Quality of QSAR model depends on the value
of regression and cross-validation coefficients of its MLR equation.
2. METHODS AND MATERIAL
Study material is the collection of 25 triazine derivative of compound shown in figure 1
whose activity in terms of log 1/C is known.

Figure 1 : 4,6-diamino-1,2,dihydro-2,2,dimethyl-1-1 (x-phenyl)-s-triazines

The derivatives are listed in table 1 along with their biological activity. Biological
activity has been taken from the literature.
Table 1 : Log1/C data for reversible inhibition of dihydrofolate reductase
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Topological descriptors used for QSAR study of these compounds are shown below8-12
1. Connectivity index (order 0, standard) β
2. Shape index (basic Kappa, order 1) ψ
3. Solvent accessibility surface area α
4. Molar refractivity Ω
5. Log P λ
6. Molecular weight μ
7. Conformation minimum energy ϵ
For QSAR production, the 3-D modelling and geometry optimization of all the derivative
Triazines have been done with the help of CAChe software using semi-empirical PM3 Hamiltonian13.
3. RESULTS AND DISCUSSION
Values of topological descriptors of triazine derivatives have been calculated with the
help of CAChe software using PM3 method given in table 2. We have developed QSAR
models to predict the activities in terms of log 1/C of triazine derivative given in table 1 by
using the combinations of descriptors. Predictive power of QSAR model increases with the
increase of the value of regression coefficient. Ninety QSAR models have been developed
with the help of multilinear regression of CAChe software. In this paper we have discussed
six best QSAR models of triazines.
Table 2 : Values of topological descriptors of triazine derivatives used in the development of
QSAR models
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 Best QSAR model PA1
Descriptors used in the development of this QSAR model are connectivity index, shape index,
molar refractivity, and conformation minimum energy. MLR equation which describes the
QSAR model is given by
PA1= -0.177223* β -0.14493* ψ – 0.00182899* Ω +5.2918e-005* ϵ +24.2484
rCV^2= 0.953201
r^2=0.966117
Values of regression and cross -validation coefficients are 0.966117 and 0.953201
respectively. These values indicate very good prediction ability of QSAR model. With the help
of this QSAR model, one can easily obtain the activity of any triazine derivative of compound
-1 by substituting the values of descriptors in MLR equation.
 Second best QSAR model PA2
Descriptors used in the development of this QSAR model are connectivity index, shape index,
solvent accessibility surface area and conformation minimum energy. MLR equation which
describes the QSAR model is given by
PA2= -0.17804* β -0.141135* ψ – 0.00130339* α+5.38568e-005* ϵ +24.3427
rCV^2= 0.953566
r^2=0.965746
Values of regression and cross -validation coefficients are 0.965746 and 0.953566
respectively. These values indicate very good prediction ability of QSAR model. With the help
of this QSAR model, one can easily obtain the activity of any triazine derivative of compound
-1 by substituting the values of descriptors in MLR equation.
 Third best QSAR model PA3
Descriptors used in the development of this QSAR model are connectivity index, shape index, log p
and conformation minimum energy. MLR equation which describes the QSAR model is given by
PA3= -0.168406* β -0.158142* ψ – 0.0087629*λ +5.40426e-005* ϵ +24.381
rCV^2= 0.951959
r^2=0.965632
Values of regression and cross -validation coefficients are 0.965632 and 0.951959
respectively. These values indicate very good prediction ability of QSAR model. With the help
of this QSAR model, one can easily obtain the activity of any triazine derivative of compound
-1 by substituting the values of descriptors in MLR equation.
 Fourth best QSAR model PA4
Descriptors used in the development of this QSAR model are connectivity index, shape index,
molecular weight, and conformation minimum energy. MLR equation which describes the
QSAR model is given by
PA4 = -0.172557* β -0.146267* ψ – 0.000342558* μ +5.39547e-005* ϵ +24.2723
rCV^2= 0.953574
r^2=0.965404
Values of regression and cross -validation coefficients are 0.965404 and 0.953574
respectively. These values indicate very good prediction ability of QSAR model. With the help
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of this QSAR model, one can easily obtain the activity of any triazine derivative of compound
-1 by substituting the values of descriptors in MLR equation.
 Fifth best QSAR model PA5
Descriptors used in the development of this QSAR model are connectivity index, shape index
and conformation minimum energy. MLR equation which describes the QSAR model is given by
PA5 = -0.177891* β -0.151537* ψ +5.19941e-005* ϵ +24.0677
rCV^2= 0.953186
r^2=0.964344
Values of regression and cross-validation coefficients are 0.964344 and 0.953186 respectively.
These values indicate very good prediction ability of QSAR model. With the help of this
QSAR model, one can easily obtain the activity of any triazine derivative of compound -1 by
substituting the values of descriptors in MLR equation.
 Sixth best QSAR model PA6
MLR equation of QSAR model using conformation minimum energy as descriptor is given below
PA6 = 0.000113457* ϵ +25.561
rCV^2= 0.913733
r^2=0.91972
Values of regression and cross-validation coefficients are 0.91972 and 0.913733 respectively.
These values indicate good prediction ability of QSAR model. With the help of this QSAR
model, one can easily obtain the activity of any triazine derivative of compound -1 by
substituting the values of descriptors in MLR equation.
Table 3 : Values of predicted activities of triazine derivatives
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4. CONCLUSION
Best descriptor of activity of triazine derivatives are a combination of connectivity
index, shape index, molar refractivity, and conformation minimum energy. Values of
regression and cross -validation coefficients are 0.966117 and 0.953201 respectively. Each
descriptor connectivity index, shape index, and conformation minimum energy can predict the
activities of triazine derivatives separately in the order
conformation minimum energy > shape index > connectivity index
Any combination of descriptor in which either connectivity index or shape index or
conformation minimum energy is present can form QSAR model with reliable predictive
power.
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