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In-silico study was used to design drug candidates against the urease enzyme that 
was found to cause many pathological disorders in humans and in animals. Studies 
on a designed library have previously been carried out with 1,2-diphenyl-1H-
benzimidazole derivatives. ADMET studies have also been performed using the 
Swiss ADME web tool to verify the pharmacological similarity of designed 
compounds. Hence, the present investigation studies will provide a new vision for 
the discovery of potent agents against H. pylori and urease associated diseases. 
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INTRODUCTION  
ADMET stands for Absorption, Distribution, 
Metabolism, Excretion and Toxicity [1-4]. The 
prediction of ADMET properties plays an 
important role in the process of drug 
development because they account for 
approximately 60% failure of all drugs in the 
clinical phases [5-7]. Where ADME tools were 
usually applied at the end of the drug 
development system, ADME is now being used in 
an early stage of drug development to extract 
from the drug development pipeline molecules 
with poor ADME properties and to save 
substantially in R&D costs [8-10]. In the current 
investigation derivatives have previously been 
documented and synthesized in green chemistry. 
When a strong molecule is need to develop in 
this pandemic, i.e. coronavirus diseases [11-14]. In 
pharmaceutical products, natural products, 
analytical reagents, agricultural products and 
dyes, heterocycles play a major role. A lot more 
emphasis was given to the production of new 

methodologies for these heterocyclic compounds 
such as triazole, oxadiazole, benzimidazole and 
thiadiazole [15]. Over several years, the 
QSAR/QSPR group has developed models to 
predict the physicochemical properties of 
ADMET of interest (absorption, distribution, 
metabolism, excretion, and toxicity). The 
coefficient of partition, aqueous solubility, 
absorption, and permeability, BBB-penetration, 
plasma protein binding, metabolism, hERG 
inhibition, elimination, P-GL (P-gp) efflux, 
modeling and toxicity on a physiological basis 
(PBPK). In addition, pharmacophore and 
homological modeling have of course also been 
carried out to allow improved metabolism and 
toxicity prediction [16]. At present, ADMET tests 
are low in performance and tend not to be 
sufficiently insightful or reliable to predict an 
effective drug, given the significant composite 
failure rate at all stages of its development [17]. 
Therefore, drug development companies aim to 
reorganize the ADMET mechanism to facilitate 
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the early discovery chain. The goal is to predict 
at an early stage which compounds pass the test 
for a good medicine, maybe before the 
compounds are synthesized. Much software for 
the properties and toxicity of ADME-based 
species has been developed in recent years. 
Software is now available for BBB penetration, 
human gut absorption, oral bioavailability, 
jejunum permeability, Caco-2 or Madin–Darby 
canine cell permeability, serum protein binding, 
obvious delivery rate, blocking HERG potassium, 
P-gp efflux, human liver toxicity and 
carcinogenicity [18]. 
 
MATERIALS AND METHODS 
In silico ADMET screening, a software was used 
for the study of the total drug score and toxicity 
risks compared with the drugs available for 
chemical therapy to screen the synthesised 
drugs. For these molecules in humans, ADMET-
properties were evaluated: water-solubility, 
blood brain barrier (BBB), plasma-protein 
binding, CYP2D6 binding, intestinal absorption, 
and hepatotoxicity. Further, the trust ellipses 
were plotted using AlogP98 and PSA 2D. The 
models used to predict the ADMET properties in 

this protocol are derived from a variety of 
experimental data sources and are catalogued in 
the product documentation. The online tool 
SwissADME from the Swiss Institute for 
Bioinformatics (http://www.sib.swiss) has been 
also utilized for the evaluation of individual 
ADME component comportments for 
pharmacokinetics and drug-like 
pharmacokinetics and drug-like predictions.  
 
Table 1: Test Compounds Used In Study 

Sr. 
no 

Compound 

Code 

Name of Compound 

1 1a 1-(4-chlorophenyl)-2-(3,5-
dimethylphenyl)-1H-benzimidazol 

2 1b 4-chloro-2-[1-(4-chlorophenyl)-1H-
benzimidazol-2-yl]phenol 

3 1c 1-(4-chlorophenyl)-2-(3-
nitrophenyl)-1H-benzimidazole 

4 1d 1-(4-chlorophenyl)-2-(4-
nitrophenyl)-1H-benzimidazole 

5 1e 2-(3-bromophenyl)-1-(4-
chlorophenyl)-1H-benzimidazole 

6 1f 2-(2-bromophenyl)-1-(4-
chlorophenyl)-1H-benzimidazole 

 

Table 2: Structure of Test Compounds 

Sr. 
no 

Structure Sr. 
no 

Structure Sr. 
no 
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In version 15.0 (Cambridge Software), 2D 
structure models were drawn, and each SMILES 
compound was molfile translated by an online 
SMILES translator and structure file generator in 
SwissADME online tool. The mission to analyze 
the compounds inhibiting CYP450 (CYP) family 
isoforms such as CYP1A2 and CYP2D6 was 
carried out. The study was carried out. Moreover, 
the drug-like forecast such as Lipinski, the Ghose 
and Veber rules and bioavailability score are 
used in pharmacokinetics (e.g. gastrointestinal 
absorption, P Glycoprotein and Blood brain 
Barrier). The druglikeness rules for Lipinski, 
Ghose and Veber were applied to predict 
whether a compound is possibly Bioactive in 
accordance with certain important parameters, 

such as molecular weight, logP, HPA number and 
HBD number. The Swiss ADME tool used vector 
machine algorithms (SVM) with broad data sets 
of known inhibitors as well as substrates/non-
substrates, which were thoroughly refined [19]. 
 
RESULTS AND DISCUSSION 
The SwissADME online version conducted a 
pharmacokinetic and drug-like prediction of test 
compounds and the data are shown in Table 3 
and in the water solubility provision shown in 
Table 4. All compounds research showed modely 
soluble and soluble gastrointestinal absorption 
according to pharmacokinetic characteristics 
also show no BBB permeability, but a score of 
bioavailability was predicted for drug likeness. 

 
Table 3: Pharmacokinetics and drug-likeness prediction for test compounds (1a-f) 

Sr 

No. 

Compound 

code 

Pharmacokinetics Drug-likeness 

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

Bioavailability Score 

1 1a Moderately Soluble No -2.54 0.11 

2 1b Soluble No -2.30 0.22 

3 1c Moderately Soluble No -3.12 0.55 

4 1d Moderately Soluble No -2.50 0.11 

5 1e soluble No -3.82 0.22 

6 1f Moderately Soluble No -3.41 0.22 

 
Table 4: Water solubility prediction for test compounds (1a-h) 

Sr 

No. 

Compound 

code 

LogP Water Solubility 

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

1 1a 2.58 Soluble Moderately soluble Moderately soluble 

2 1b 2.36 Soluble Soluble Poorly soluble 

3 1c 2.11 Moderately Soluble Moderately soluble Soluble 

4 1d 2.54 Moderately Soluble Soluble Moderately soluble 

5 1e 2.59  Soluble Soluble Soluble 

6 1f 2.67  Soluble Soluble Soluble 

7 1g 2.82 Moderately Soluble Moderately soluble Moderately soluble 

8 1h 2.34 Moderately Soluble Moderately soluble Moderately soluble 

 
 
CONCLUSION 
The online version of SwissADME carried out the 
pharmacokinetic characteristics and drug-like 
prediction of the eight test compounds. The 
Lipinski five rule states that it is more likely to 
absorb or permeate a molecule when molecular 
weight is less than 500 g/mol and log P is less 
than 5, and the molecule has 5 H-donors and 10 
H-aceived atoms. The Lipinski Five rule states 
that The Lipinski rule-of-five showed all the 
molecules a significant drug-liking (RO5). The 

BBB non-permeant (blood–brain barrier) in all 
molecules; this means no expected neurological 
adverse effects. All molecules displayed 
considerable bioavailability, implying that in case 
of use as a drug the molecules can be absorbed 
and delivered across the body. The molecules 
therefore were tested for ADMET and the 
molecules confirmed that they are acceptable 
drug-like molecules. 
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