
 Valli G. & Jayalakshmi A., J. Harmoniz. Res. Appl. Sci. 2015, 3(1), 33-39 

www.johronline.com                       33 | P a g e  

 

 

For Correspondence: 
reenanashine73@gmail.com 
Received on: October 2014 
Accepted after revision: November 2014 
Downloaded from: www.johronline.com 

 

For Correspondence: 
mrs.valliravichandran@gmail.com  
Received on: December 2014 
Accepted after revision: January 2015 
Downloaded from: www.johronline.com 

 

 

 

 
 

 

 

 

 

 

 

 

Introduction 
            Schiff base and their metal complexes 
have varied applications in biological [1-3], 
clinical, analytical, corrosion science and 

pharmacological areas [4-6]. Schiff bases are 
used as catalysts for certain chemical reactions. 
Aromatic Schiff bases and their complexes 
catalyze reactions on oxygenation [7-8] 
hydrolysis [9], electro-reduction [10] and 
decomposition [11]. Schiff bases appear to be 
important intermediate in a number of enzymatic 
reactions involving interaction of an enzyme 
with an amino or a carbonyl group of the 
substrate [12]. Earlier works done by 
biochemists [13-14] reported that some drugs 
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Abstract: Schiff bases derived from 4-aminoantipyrine were selected for the calculation of molecular 
liphophilicity and drug likeness using molinspiration software. Seventeen Schiff bases structure were 
drawn using online molinspiration software for the bio-activity prediction as the literature resources 
reveals the importance of 4-amino antipyrine Schiff bases. All the seventeen compounds obeys 
lipinski’s rule and showed drug likeness score. MiLog P values of these compounds were found to be 
below 5 that means these compounds showed good permeability across cell membrane. TPSA in the 
range of 39.228-85.127(well below 160 Ǻ2) and  n violations =0  ,molecular mass <500 ,n rotb < 5 .No 
of hydrogen bond donors ≤ 5 ( The sum of OHs and NHs ),No of hydrogen bond acceptor <8 ( The sum 
of Os and Ns ) were  observed for these compounds. These indicated that these compounds can easily 
bind to receptor and were taken further for the calculation of bioactivity score by calculating the 
activity score of GPCR ligand, ion channel modulator, nuclear receptor legend, kinase inhibitor, 
protease inhibitor and enzyme inhibitor. All the compounds were found to exhibit moderately bio-
active i.e.,< 0 as as GPCR ligands, Ion channel modulator, Kinase inhibitor, Nuclear receptor ligand, 
Protease inhibitor and Enzyme inhibitor .Compared to the Standard BHT[(butylated hydroxyl toluene) 
(5.435).], these compounds were  found to have  good drug likeness score.(1.683-4.544).    
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showed greater activity, as metal complexes 
when compared to the organic compounds [15]. 
The coordinating properties of 4-
aminoantipyrine have been modified to give new 
ligands formed by the reaction with aldehydes, 
ketones, thiocarbazides and carbazides etc. [16]. 
Schiff bases of 4-amino antipyrine and its 
complexes have a variety of application in 
biological, clinical, analytical and 
pharmacological areas [17]. Metal complexes of 
4-amino antipyrine and its biological behaviour 
involving the amino group of 4-aminoantipyrine 
has been studied extensively [18, 19].  In the 
present work, Molecular Lipophilicity and Drug 
Likeness Scores of Schiff bases derived from 4-
amino antipyrine were calculated using 
molinspiration software   
 

Materials and Methods 
Structures of  Schiff bases  derived  from 4-
amino antipyrine were selected from  the  
reported literature[20]  for the present  work 
given as fig.I-XVII  and their structures  were 
drawn  using online molinspiration software  
(www.molinspiration.com) for calculation of 
molecular properties (Log P, Total polar surface 
area, number of hydrogen bond donors and 
acceptors, molecular weight, number of atoms, 
number of rotatable bonds etc.) and prediction of 
bioactivity score for drug targets (GPCR 
ligands, kinase inhibitors, ion channel 
modulators, enzymes and nuclear receptors). 
The bioactivity score and drug likeness 
properties of the all the seventeen compounds 
were compared. 
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Lipinski,s Rule [21,22]  
       Lipinski's rule is used to evaluate drug 
likeness properties that describes molecular 
properties in the human body, including their 
absorption, distribution, metabolism, and 
excretion ("ADME”) 
       Lipinski's rule states: 
• Not more than 5 hydrogen bond donors 

(nitrogen or oxygen atoms with one or more 
hydrogen atoms) 

• Not more than 10 hydrogen bond acceptors 
(nitrogen or oxygen atoms) 

• A molecular mass less than 500 daltons 
• An octanol-water partition coefficient log P 

not greater than 5 
• No more than one number of violation. 

Molinspiration software 
                    Molinspiration, software was used 
to obtain parameter such as MiLogP, TPSA, 
drug likeness.  Log P is an important parameter 
used in rational drug design to measure 
molecular hydrophobicity,that affects drug 
absorption, bioavailability, drug-receptor 
interactions, metabolism of molecules, as well as 
their toxicity[23,24]  .  
                   Molecular Polar Surface Area 
(TPSA ) are calculated based as a sum of 
fragment contributions of  O- and N- centered 
polar fragments and related to the hydrogen 
bonding potential of a molecule [25]. TPSA is a 
very good predictor of drug transport properties 
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such as intestinal absorption, bioavailability, 
blood brain barrier penetration etc. 
           The molecular properties and structure 
features of a drug can be checked by drug 
likeness datas of molecule. The calculated value 

for the drug likeness score and the various 
parameters of the all the Schiff base compounds 
were given in Table 1. 
 

Table 1-Drug likeness score for compounds 

S.N0 Compound miLogP TPSA nAtoms n ON nOHNH n violation n rotb. volume MW 

1 I 2.769 85.127 25.0 

 

7 

 

0 0 4 296.295 336.351 

2 II 3.283 39.303 23.0 4 0 

 

0 

 

3 289.522 305.381 

3 III 2.355 59.531 23.0 5 

 

1 0 3 280.979 307.353 

4 IV 1.911 65.326 

 

23.0 5 2 0 3 284.249 306.369 

5 V 3.064 

 

39.303 23.0 

 

4 0 0 3 290.621 323.421 

6 VI 2.998 

 

39.303 23.0 4 0 0 3 277.892 309.344 

7 VII 3.513 39.303 23.0 

 

4 

 

0 

 

0 

 

3 286.497 325.799 

8 VIII 3.644 39.303 

 

23.0 

 

4 0 0 3 290.846 370.250 

 

9 IX 3.917 

 

39.303 23.0 

 

4 0 0 3 296.951 417.250 

10 X 3.259 39.303 23.0 

 

4 0 0 3 289.522 305.381 
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11 XI 2.799 59.531 

 

23.0 

 

5 1 0 3 280.979 307.353 

 

12 XII 2.294 

 

65.326 23.0 5 

 

2 0 3 284.249 306.369 

13 XIII 3.04 

 

39.303 

 

23.0 4 0 0 3 290.621 323.421 

14 XIV 2.974 

 

39.303 

 

23.0 

 

4 0 0 3 277.892 309.344 

 

15 XV 3.489 

 

39.303 

 

23.0 

 

4 0 0 3 286.497 

 

325.799 

 

16 XVI 3.62 

 

39.303 23.0 

 

4 0 0 3 290.846 370.25 

17 XVII 3.893 39.303 

 

23.0 

 

4 0 0 3 296.951 417.25 

Bioactivity score [23, 24, 26] 
                 Bioactivity of the drug can be 
checked by calculating the activity score of 
GPCR ligand, ion channel modulator, nuclear 
receptor legend, kinase inhibitor, protease 
inhibitor, enzyme inhibitor.  For organic 

molecules the probability is if the bioactivity 
score is (>0) , then it is active, if (-5.0-0.0) then 
moderately active, if (< -5.0) then inactive.  The 
bioactivity scores of these compounds were 
given in Table 2. 

Table 2- Bioactivity score of the compounds 

S.No.  Compound  GPCR ligand  Ion channel 

modulator  

Kinase 

inhibitor  

Nuclear 

receptor 

ligand  

Protease 

inhibitor  

Enzyme 

inhibitor  

1 I -0.97 -1.06 -0.76 -0.97 -1.05 -0.65 

2 II -0.86 -1.13 -0.62 -1.03 -1.03 -0.55 

3 III -0.80 -1.04 -0.56 -0.86 -1.00 -0.46 

4 IV -0.80 -1.02 -0.48 -1.08 -0.92 -0.43 
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5 V -0.91 -1.26 -0.76 -1.17 -0.93 -0.48 

6 VI -0.83 -1.08 -0.55 -0.98 -1.00 -0.52 

7 VII -0.84 -1.07 -0.62 -1.05 -1.05 -0.54 

8 VIII -0.96 -1.16 -0.67 -1.16 -1.15 -0.60 

9 IX -0.83 -1.07 -0.60 -0.97 -1.10 -0.58 

10 X -0.85 -1.16 -0.68 -1.01 -1.05 -0.52 

11 XI -0.82 -1.14 -0.58 -0.92 -0.95 -0.48 

12 XII -0.84 -1.04 -0.53 -1.06 -0.94     -0.48 

13 XIII -0.80 -1.13 -0.66 -1.10 -0.80 -0.38 

14 XIV -0.82 -1.11 -0.54 -1.05 -1.01 -0.53 

15 XV -0.90 -1.12 -0.62 -1.09 -1.08 -0.55 

16 XVI -0.99 -1.18 -0.71 -1.17 -1.14 -0.64 

17 XVII -0.83 -1.04 -0.61 -0.96 -1.04 -0.62 

>0- active,   -5.0-0.0- moderately active ,    < -5.0- inactive. 

Results and Discussion 
I. Drug likeness calculation on the basis 
of Lipinski rule. 
The compounds   from I to XVII compounds 
obeyed the Lipinski’s rule and showed good 
drug likeness score. These compounds showed 
good permeability across cell membrane as 
MiLog P values were found below 5.   All   
these compounds were found to have TPSA in 
the range of 39.228-85.127.    Molecular weights 
of all compounds were found to be less than 
500. Number of hydrogen bond donors (< 5) and 
hydrogen   bond acceptors (<8) for all these 
compounds. n violations =1 or <0 it means 
compound easily bind to receptor. All the 
compounds were found to have n violations =0 
II. Bioactivity score of the compounds. 
Calculation of druglikeness score as given in 
Table 2 showed that all these compounds were 
found to be moderately bioactive (<0) as GPCR 
ligands, Ion channel modulator, Kinase 

inhibitor, Nuclear receptor ligand, Protease 
inhibitor and Enzyme inhibitor 
Conclusion 
Among the 17 compounds selected as Schiff 
base derived from 4-amino antipyrine for the 
prediction of the drug likeness score (MiLogP), 
showed the following observations:             
• All the compounds   were found to obey the 

Lipinski’s rule and showed good drug 
likeness score. (MiLog P below 5).  

• Compared to the Standard BHT[(butylated 
hydroxyl toluene) (5.435).], these 
Compounds were  found to have  good drug 
likeness score.(1.683-4.544).  

• Moderately bioactive(<0). as GPCR ligands, Ion 
channel modulator, Kinase inhibitor, Nuclear 
receptor ligand, Protease inhibitor and Enzyme 
inhibitor        
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