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Bicyclic heterocycles with a position nitrogen atom are found in many biologically 
active compounds. [1,2-a] imidazo pharmacologically active compounds with 
pyrimidine structural moieties include benzodiazepine receptor agonists, anti-
inflammatory agents, gastric acid secretion inhibitors, calcium channel blockers, 
and antibacterials. In previous research imidazo [1,2-a]pyrimidine derivatives with 
help of docking study and pharmacological activity was found to be antiepileptic 
activity in present student study we tried to explore its ADME prediction. 
SwissADME is tool focus on specific property and it is most relevant computational 
methods provides pharmacokinetics properties of small molecules. A various in-
silico methods share the aim of ADME prediction from molecular structure. The 
ADME properties including blood brain barrier, GI absorption, aqueous solubility 
and skin permeability were evaluated for these molecules. ADME screening was 
carried out to know efficacy of molecules before proceeding to in-vivo or in-vitro 
assays. 
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INTRODUCTION  
Blackburn, Bienayme, and Groebke recently 
named a new form of this reaction that allowed 
for the fast synthesis of imidazo[1,2-a]azines 
through the acid-catalyzed condensation of an 
aldehyde, an isonitrile, and a 2-aminoazine to 
yield 3-alkyl-amino-2- substituted-imidazo[1,2-
a]azines. Because imidazo[1,2-a]azines have 
proven to be versatile drug patterns in a wide 
range of medicinal chemistry applications, 
including cardiac stimulant, anti-inflammatory, 
antiulcer, and antiviral therapies, a route 
containing an effective one-pot MCR improves 
the theatricality of an analogous synthesis to 
these compounds [1]. Following that, imidazo[1,2-
a]azine libraries have been created in both 
solution and solid form, with one object of the 
MCR being used to ‘capture' the desired final 
product on the resin, with the Rink amine linker 
often proving to be the linker of choice for the 
amine component establishment [2]. While 
attempting to estimate the efficiency of different 

catalysts (Sc(OTf) 3, AcOH, and HClO4) in a model 
reaction using 2-aminopyrimidine as the amine 
component with five different aldehydes and two 
different isonitrile components during the 
synthesis of a library of imidazo [1, 2-a] 
pyrimidines [3].  
 
As compared to other aminoazines, the 
symmetry of the starting material can be 
expected to increase the yield of the 2-
alkylamino product that can be obtained in the 
case of 2-aminopyrimidine. Another 
consideration is the mines' proportional 
nucleophilicity. To our knowledge, this is the first 
time MCR protocols have been used to synthesise 
2-alkyl-amino-3-substituted-imidazo [1,2-a] 
pyrimidine derivatives [4]. There was no 
variation, with the catalyst being the most 
important factor. The low yields stated by others 
when using pyrimidines in these MCRs can be 
explained by this side reaction potency [5]. The 
imidazo[1,2-a]pyridine, imidazo[1,2-a]pyrazine 
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and imidazo [1,2-a]pyrimidine structural 
moieties can be originate in pharmacologically 
active compounds such as benzodiazepine 
receptor agonists, anti-inflammatory agents, 
inhibitors of gastric acid secretion, calcium 
channel blockers and antibacterial.  
 
The classical synthesis of imidazo[1,2-
a]pyridines, imidazo[1,2-a]pyrazines and 
imidazo[1,2-a]pyrimidines contains the 
condensation of α-haloketones with 2-amino-
pyridines, 2-amino-pyrazines or 2-amino-
pyrimidines, respectively [6]. Several groups have 
identified the use of Ugi-type multicomponent 
reactions for the generation of compound 
libraries in both solution and solid phase 
chemistry. During our own research into the Ugi 
reaction, we used a wide range of isonitriles, 
aldehydes, amines, and carboxylic acids. The 
structure of the substance formed appears to be 
highly influenced by the structure of the primary 
amine involved [7]. Condensation with 6-
membered heteroaromatic amines with an H2N-
C=N substructure produces imidazo[1,2-a]-
annulated heterobicyclic compounds efficiently. 
As a result, 2-amino-pyridine, 2-amino-pyrazine, 
or 2-amino-pyrimidine is synthesised. 3-amino-
imidazo[1,2-a] is a 3-amino-imidazo[1,2-a] 
compound. 3-amino-imidazo[1,2-a]pyrazines 5 
and 3-amino-imidazo[1,2-a]pyrimidine. The Ugi 
four-component reaction can be thought of as a 
special of this reaction.  
 
Chalcones are flexible scaffolds for synthetic 
modification and have a wide range of 
pharmacological properties [8]. Research on 
chalcones and derived compounds is gaining 
attention worldwide for the production of 
pharmacological compounds due to their better 
bioavailability and high tolerance in the body. 
There are currently a range of chalcone moiety 
products on the market and in clinical trials. 
Anti-malarial, anti-microbial, anti-viral, anti-
inflammatory, anti-oxidant, anti-tumor, and anti-
cancer properties have been found in pyrimidine 
derivatives. Chalcone can be found in a variety of 
edible plants, including grains, fruits, spices, tea, 
and natural foods. Pyrimidine 2-amino 
pyrimidine is very important in pyrimidine 
synthesis and is widely distributed in living 
organisms. Gabriel and Colman were the first to 
isolate pyrimidine in 1899. The activity of 2-
amino pyrimidine and its derivatives was found 
to be broad. Pyrimidine's ring system is 
chemically and biologically important. Over the 
past 30 years, CADD has played an important 

role in drug development. The physiochemical 
properties of any compound used in therapeutics 
are defined by the compound's pharmacokinetics 
and pharmacodynamics [9]. Molecular structures 
were analysed using a variety of parameters 
during the resource-intensive processes of drug 
development and production in order to choose 
which chemicals to synthetize, analyse, and 
promote, with the ultimate goal of finding those 
with the best chance of becoming a useful 
medication for patients. The molecules must be 
biologically active while still being low in 
toxicity. Various derivatives were prepared with 
the aid of microwave synthesis before it was 
necessary to conduct docking studies and ADME 
analyses on software, and we can now perform 
such studies on software in this pandemic 
COVID-19. It's also important to know the 
concentration at the therapeutic target in the 
body. In present study an in-silico screening has 
been utilized in determining the ADME of the 
compounds known to have antiepileptic activity 

[10]. 
 
MATERIALS AND METHODS 
In-silico ADME Analysis 
A molecular docking analysis revealed that the 
compounds used in this study are antiepileptic 
agents. Using the SwissADME module given by 
the Swiss Institute of Bioinformatics webserver, 
the compounds were evaluated for their ADME 
profile, which included drug-likeness, partition 
coefficient, solubility, and several other 
parameters. 
 
Experimental 
The test compounds to be used as potential 
antiepileptic agents used in the study are listed 
in Table 1. To screen the synthesized drugs using 
in silico ADMET screening, a tool was used to 
compare the overall drug score and toxicity risks 
with the drugs available for chemical therapy. 
Water solubility, blood brain barrier (BBB), 
plasma protein binding, CYP2D6 binding, 
intestinal absorption, and hepatotoxicity were all 
assessed in humans for these molecules. AlogP98 
and PSA 2D were also used to map the trust 
ellipses. The models used in this protocol to 
predict ADMET properties are derived from a 
variety of experimental data sources and are 
documented in the product documentation. 
Individual ADME component comportments 
were also evaluated for pharmacokinetics and 
drug-like pharmacokinetics and drug-like 
predictions using the online tool SwissADME 
from the Swiss Institute for Bioinformatics 
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(http://www.sib.swiss) [11]. 2D structure models 
were drawn in version 15.0 (Cambridge 
Software), and each SMILES compound was 
molfile translated by an online SMILES translator 
and structure file generator in the SwissADME 
online tool. The mission was to look for 
compounds that inhibit CYP450 (CYP) family 
isoforms like CYP1A2 and CYP2D6. The study 
was done. Furthermore, pharmacokinetics 
employs drug-like forecasts such as Lipinski, 
Ghose, and Veber law, as well as a bioavailability 

ranking (e.g. gastrointestinal absorption, P 
Glycoprotein and Blood brain Barrier). In 
accordance with certain important parameters, 
such as molecular weight, logP, HPA number, and 
HBD number, the drug likeness rules for Lipinski, 
Ghose, and Veber were applied to predict 
whether a compound is likely Bioactive. The 
Swiss ADME tool used vector machine 
algorithms (SVM) with large data sets of known 
inhibitors and substrates/non-substrates that 
had been fine-tuned [12].  

 
Table 1: Test compounds used in study 

Sr. no Compound code Name of compound 

1 1a 2-(4-((7(4-(dimethylamino)phenyl)-2-(4-formylphenyl)-5-(4-hydroxyphenyl)-2,3-
dihydroimidazo[1,2-a]pyrimidin-3-yl(amino)phenyl)acetonitrile 

2 1b 2-(4-((7(4-chlorophenyl)-2-(4-formylphenyl)-5-(4-tolyl)-2,3-dihydroimidazo[1,2-
a]pyrimidin-3-yl(amino)phenyl)acetonitrile 

 
RESULTS AND DISCUSSION 
The pharmacokinetic properties and drug-
likeness prediction of test compounds were 
performed by SwissADME online version and the 
data are shown in Table 2 and water solubility 
prediction shown in Table 3. According to the 

pharmacokinetic properties, all test compounds 
showed Moderately soluble and soluble 
gastrointestinal absorption also show no BBB 
permeability however drug likeness were 
predicted by bioavailability score. 

 
Table 2: Pharmacokinetics and drug-likeness prediction for test compounds (1a-b) 

Sr 

No. 

Compound 

Code 

Pharmacokinetics Drug-likeness 

GI absorption BBB permeability Log Kp (skin permeation) 
cm/s 

Bioavailability Score 

1 1a Soluble No -2.42 0.22 

2 1b Moderately soluble No -3.41 0.11 

 
Table 3: Water solubility prediction for test compounds (1a-b) 

Sr 

No. 

Compound 

code 

LogP Water Solubility 

(Consensus LogP) LogS (ESOL) LogS (Ali) LogS (SILICOS-IT) 

1 1a 2.45 Moderately soluble Moderately soluble Soluble 

2 1b 2.83 Soluble Moderately soluble Moderately soluble 

 
 
CONCLUSIONS 
The pharmacokinetic properties and drug-
likeness prediction of the four test compounds 
were performed by SwissADME online version. 
The Lipinski's rule of five states that absorption 
or permeation of a molecule is more likely when 
the molecular weight is under 500 g/mol, the 
value of log P is lower than 5, and the molecule 
has utmost 5 H-donor and 10 H-acceptor atoms. 
All molecules demonstrated a significant drug-
likeness based on Lipinski’s rule-of-five (RO5). 

All molecules were predicted to be BBB non-
permeant (blood–brain barrier), it means no 
expected neurological side effects. All the 
molecules demonstrated significant 
bioavailability, suggesting that the molecules 
could be absorbed and delivered throughout the 
body in case of use as drug. Thus, molecules were 
screened for their ADMET prediction and the 
molecules were confirmed to be suitable drug-
like molecules. 
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