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ABSTRACT 

 

QSAR Models of 25 derivatives of triazine have been developed using quantum 

chemical and energy descriptors and topological descriptors. The quantum 

chemical and energy descriptors used are a combination of heat of formation, steric 

energy, total energy and LUMO energy. The topological descriptors have a 

combination of connectivity index, shape index, molar refractivity and 

conformation minimum energy. It was observed that quantum chemical and energy 

descriptors are able to produce more reliable QSAR model as compared to 

topological descriptors. 

Keywords: QSAR, Multilinear regression, connectivity index, PM3, heat of 

formation. 

 

I. INTRODUCTION 

 

Now a days Triazine derivatives are frequently used as 

inhibitor of enzyme dihydrofolate reductase.  The 

enzyme forms covalent bond with highly reactive 

derivatives of triazines. The compounds are highly 

electrophilic and react through carbonium ion 

intermediate. 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 

reductase [1]. 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 quantum chemical and 

energy 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 [3-4]. 

 

II. 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 
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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 

 

Topological descriptors used for QSAR study of these 

compounds are shown below [5] 

1. Connectivity index (order 0, standard) β 

2. Shape index (basic Kappa, order 1) ψ 

3. Molar refractivity Ω 

4. Conformation minimum energy ϵ 

 

For developing QSAR models following quantum 

chemical and energy descriptors are used [6-7]:  

 

1. Heat of formation (ΔHf) 

2. Steric energy (SE) 

3. Total energy (TE) 

4. LUMO energy (ϵ LUMO) 

 

For QSAR production, the 3-D modelling and 

geometry optimization of all the derivatives Triazines 

have been done with the help of CAChe software using 

semi-empirical PM3 Hamiltonian. 

III. RESULTS AND DISCUSSION  

 

Values of descriptors connectivity index, shaped index, 

molar refractivity and conformation minimum energy 

have been substituted in MLR equations in order to 

predict the activity of all 25 derivatives of triazine. The 

values of quantum chemical and energy descriptors 

namely heat of formation, steric energy, total energy, 

LUMO energy have been substituted in MLR equation 

in order to predict the activity of all 25 derivatives of 

triazine. 

 
Table 2 : Values of topological descriptors of triazine 

derivatives used in the development of QSAR models 
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Table 3 : Values of quantum chemical and energy 

descriptors used in development QSAR models along 

with predicted activity 

 

MLR equation which best describes the QSAR model 

of all 25 derivatives developed by the use of 

topological descriptors is given by- 

 

APA= -0.177223* β -0.14493* ψ – 0.00182899* Ω 

+5.2918e-005* ϵ +24.2484 

rCV^2= 0.953201 

r^2=0.966117 

 

The MLR equation for the best QSAR model 

developed by using heat of formation, steric energy, 

total energy and LUMO energy is- 

PA=0.0282435* ΔHf +0.0171513* SE +0.0151976* TE 

+1.41916* ϵ LUMO+ 16.2793 

rCV^2=0.788624 

r^2=0.971913 

 

 
Table 4 : Difference of best predicted actvities with 

observed activities 

 

IV. CONCLUSION 

 

Value of regression coefficient in the best QSAR model 

developed by using quantum chemical and energy 

descriptors is greater than that in the best QSAR model 

developed by using topological descriptors. This shows 

that the activity of triazine derivatives is best predicted 

using quantum chemical and energy descriptors. The 

table 4 shows the difference of best predicted activities 

PA and APA with observed activities (OA). Average 

percentage error in the best QSAR model developed by 

using quantum chemical and energy descriptor is 3.248 

and average percentage error in the best QSAR model 

developed by using topological descriptors is 3.424. 

This shows that quantum chemical and energy 

descriptor are able to produce more reliable QSAR 

model as compared to topological descriptor. 
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