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ABSTRACT: 
Malaria is a widespread disease caused by 

Plasmodium parasite mosquito and spread one 

person to another. Generally symptoms occurs in 7-

10 days. For the diagnosis of malaria Quinoline is 

generally used. Quinoline has antimalarial activity 

as well as antifungal, antibacterial, ant 

tubercular,anti-inflammatory, etc. In that in silico 

study of quinoline compound various methods are 

used like molecular docking, ADMET study, and 

various software are used like Swiss ADME, 

Protox-ii, Chemsdraw, etc. This review will focus 

on the currently reported in silico study of 

quinoline study. To predict the pharmacokinetic 

properties (ADME) of these derivatives, in-silico 

investigations were also carried out. For the current 

study, the in silico Swiss ADME-assisted results 

were shown to be suitable for the derivation and 

synthesis of efficient antimalarial drugs. 

KEYWORDS: Malaria, Infectious disease, Insilico 

study, Molecular docking. 

 

I. INTRODUCTION: 
 Malaria (Malaria means bad air),is one of 

the most widespread diseases caused by the 

Plasmodium parasite.  Malaria is a mosquito-borne 

disease andcannot be transmitted from person to 

person [1]. Other human malaria species like, 

Plasmodium vivax, Plasmodium ovule and in some 

cases Plasmodium malariae. Knowledge can lead to 

acutesevere illness, but mortality is low [2]. 

Clinical symptoms usually appear 7-10 days after 

the first mosquito bite.  Plasmodium vivax  and 

Plasmodium  ovules  also have  a  dormant  form  

called hypnozoites, which  emerge from the liver  

several  years after the initial infection  and can 

lead  to  recurrence  if not  properly  treated[3]. 

Malaria is the most important infectious disease in 

tropical and subtropical regions. Malaria remains a 

significant global health problem, with   more than 

40% of the world’s population in approximately 

100 countries exposed to various risks.  It is 

estimated that more than 500 million people suffer 

from malaria infections each year, resulting in 

approximately 1-2 million deaths, 90% of whom 

are children in sub-Saharan Africa [4]. 

Quinolinehas a broadbiologicalspectrum:  

antibacterial, antifungal, anti-inflammatory, 

antimalarial, antituberculous, anticancer, anti-HIV, 

and antiangiogenic. A wide range of standard 

antimalarial, antibiotics and antifungals.  Recently 

marketed antimalarial drugs include chloroquine, 

quinine, cinchonine, amodiaquine, primaquine, 

tafenoquine, and mefloquine [5]. In silico means 

research using computers. In silico research is 

research conducted by performing simulations on a 

computer. In silico simulations are often used to 

predict how compounds will react with proteins 

and pathogens in the body[6].  Quinoline is an  

aromatic heterocyclic  organic compound  

characterized by a  double ring  structure  

consisting  of a benzene  ring  and a pyridine ring 

fused  to  two adjacent carbon atoms. The benzene 

ring contains six carbon atoms, while the pyridine 

ring contains five carbon atoms and one nitrogen 

atom. The simplest member of the quinoline family 

is quinoline itself, a compound with the molecular 

structure C9H7N [7].  Quinoline, which 

isstructurally1-aza-naphthalene or 

benzo[b]pyridine, is a weak tertiary base 

discovered by Friedrie Brugge in 1834 by distilling 

Cole’s tar as a colourless hygroscopic liquid. I did 

it [8].  Quinoline and its derivatives  are  a  class of  

very important  antimalarial drugs that  act through 

the haemoglobin degradation pathway  by  the  

parasite  [9][10]. Quinoline is a weak tertiary base. 

It can form salts with acids and reacts similarly 

with pyridine and benzene. Demonstrates both 

electrophilic and nucleophilic substitution 

reactions.  Non-toxic to humans when ingested or 

inhaled. The quinoline core is present in several 

natural compounds (cinchona alkaloids) and 

pharmacologically active substances that exhibit a 

wide range of biological activities [11].   
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COMPUTERAIDED DRUG DESIGN (CADD): 

These computational methods are relevant 

in limiting the use of animal models in 

pharmacological research, for aiding the rational 

design of novel and safe drug candidates, and for 

repositioning marketed drugs, supporting medicinal 

chemists and Pharmacologists during the drug 

discovery trajectory [12]. CAD software can be 

used to create two-dimensional (2-D) drawings or 

three-dimensional (3-D) models [13].CADD is a 

discipline that collects multiple chemical-molecular 

and quantum strategies with the aim of discovering, 

designing, and developing therapeutic chemical 

agents [14]. The rapid advances in high-throughput 

screening (HTS) technologies and computational 

chemistry created an atmosphere that allows vast 

libraries of compounds to be screened and 

synthesized in a short period, speeding up the drug 

development process [15] .CADD involves storage, 

management, analysis, and modelling of potential 

therapeutic compounds. It refers to computational 

methods and techniques for storing, handling, 

analysing, and modelling chemical compounds. It 

includes computer programs for designing 

compounds, tools for systematically evaluating 

possible lead candidates, and the development of 

digital libraries for researching chemical 

interactions between molecules, among other topics 

[16] CADD is structure-based drug design (SBDD) 

or ligand-based drug design (LBDD). These are 

two of the most common drug development 

approaches.  Currently, there is no single method 

that can meet all drug discovery and production 

needs.  As a result, several computational  

techniques have been  widely and effectively  used  

in  combinational  and  systems  approaches  [17].   

 

MOLECULAR DOCKING:   

 In  silico studies of  molecular docking  of  

bioactive  peptides or chemical  molecules that 

exert their  effects  by binding  to  specific 

receptors  provide  evidence  of  binding 

conformation,  pattern,  and affinity [10]. In the 

field of molecular drug  design,  docking is a 

method  for predicting  the  preferred  orientation of 

one molecule to  the  next  as they bind  to form a 

stable  complex. Computer programs are 

newer.Hyper-Chem and cache programs. Computer 

programs can provide much more information than 

modelling sets. In addition, various techniques such 

as molecular overlap can be realized using 

computers [18]. The computational process of 

finding ligands that are geometrically and 

energetically compatible with protein binding sites 

is called molecular docking. Molecular docking is 

an efficient tool  to study  receptor-ligand 

interactions and  virtual  screening, and  plays  an 

important  role in rational drug  development,  

especially when  crystal  structures  of  receptors  or  

enzymes are available. I will fulfil it. It  is  

generally  accepted that drug activity is  achieved  

through the molecular binding of  the  ligand to  its 

receptor,  which is  usually  a protein. In their 

bound conformation, molecules exhibit geometric 

and chemical complementarity, both of which are 

essential for successful drug activity [19].  In the 

field of molecular drug  design, docking  is a 

method  for predicting  the  preferred  orientation of 

one molecule to  the  next  as they bind  to form a 

stable complex.  The familiarity  of the  selected 

direction is used  to predict the  bond  strength  or  

bond  similarity between two  molecules,  for 

example  using a  scoring function. Relationships 

between pharmacologically important molecules 

such as proteins, nucleic acids, carbohydrates, and 

lipids play important roles in signal transduction 

[20]. Computer programs are newer. B. Hyper hem 

and cache programs. Computer programs can 

provide much more information than modelling 

sets. In addition, computers an also be used to 

perform various steps such as overlapping  

molecules [21]. 

 

SYNTHESIS OF QUINOLINE DERIVATIVE: 

1) The Skraup synthetic approach : 

These reaction is very useful for synthesis 

of non-substituted Quinoline 1.It involves the 

heating of Aniline on Acrolein in the presence of 

concentrated sulphuric acid , a mild oxidising 

agent, and Glycerol at refluxing temperature to give 

unsubstituted Quinoline 1.[22,23,26] 
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2) Friedlander synthetic approach: 

Friedlander, which consider one of the 

most convenient procedure designed and executed 

for the preparation and synthesis of quinolone. 

Condensation of 2-aminobenzaldehyde 

with ketone in the presence of HCl as a catalyst and 

H2O as a solvent it form quinoline derivative [24, 

25]. 

 

 

 
2-Aminobenzaldehydes                  Ketone                    2,3,7-tri substituted Quinoline 2 

 

3) Conrad-Limpach synthetic approach : 

Conrad-Limpach method employs aniline 

derivatives as a precursor, which are condensed 

with ketoesters under suitable reaction conditions 

to form 4-hydroxy quinolones 12 having a Schiff 

base as an intermediate. 4- Oxyquinolines are 

synthesized by the change in the state of matter of 

keto acid esters, and then reacted with aromatic 

amines.[25,26] The overall reaction includes an 

addition and condensation reaction. [27] 

 

 
4-Hydroxy quinolone 

 

ADMET: 

The structure of quinolone compounds has 

been changed to the simple molecular input system 

"SMILES". It is then sent to the Swiss ADME 

software [28]. Molecular weight, wide range of 

nitrogen and oxygen, hydrogen bond 

donors/acceptors, solubility, etc.  ADMET includes 

synthetic accessibility, absorption rate and 

pharmacokinetics [29]. Chemical absorption, 

distribution, metabolism, excretion, and toxicity 

(ADMET) plays an important role in drug 

discovery and development. A high-quality drug 

candidate should not only have sufficient potency 

against the therapeutic target but also exhibit 

appropriate ADMET properties at therapeutic 

doses. Therefore, a number of in silico models have 

been developed to predict the chemical properties 

of ADMET.  However, it is still not easy to evaluate 

the drug properties of compounds based on the 

large number of ADMET properties. In this study, 
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we proposed a scoring function called ADMET 

score to evaluate the drug-likeness of compounds 

[30]. Early identification of problematic candidates 

greatly reduces wasted time and resources and 

streamlines the  entire  drug development  process. 

The  overall pharmacological properties of  the  

quinoline  molecule  justify that  it is  biologically 

active  and has no  toxic functional  groups [31]. 

 

 

Structure of quinoline drawn by using the Chemsdraw software. 
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Table-2 – Toxicity model report: 

 

 TOXICITY MODEL REPORT 

 

 

CLASSIFICATION 

 

TARGET 

 

 

SHORTHAND 

 

 PREDICTION 

 

 

PROBABILITY 

 

Organ toxicity 

 

 

Hepatotoxicity 

 

Dili 

 

INACTIVE 

 

0.50 

 

Toxicity end points 

 

 

Carcinogenicity 

 

 

carcino 

 

 

INACTIVE 

 

0.78 

 

 

Toxicity end points 

 

 

Immunotoxicity 

 

 

immune 

 

INACTIVE 

 

0.94 

 

 

Toxicity end points 

 

 

Mutagenicity  

 

 

mutagen 

 

 

ACTIVE 

 

1.0 

 

 

Toxicity end points 

 

 

Cytotoxicity 

 

 

cyto 

 

 

INACTIVE 

 

0.94 

 

 

Synthesized compound quinoline were 

computed by Pro-Tox II to evaluate their toxic-It 

like hepatotoxicity, carcinogenicity, 

immunotoxicity, Mutagenicity, and cytotoxicity. 

Toxicological prediction results suggested that 

compound is more or less non-hepatotoxic, non-

carcinogenic, immunogenic and non-cytotoxic 

suggesting these compounds as lead for further 

study (Table 2). 

 

STRUCTURE-BASED DRUG DESIGN: 

In structure-based drug design the 3D 

structure of the target protein is used to design new 

drug molecules or optimize existing ones. 

Molecular docking and molecular dynamics 

simulations are commonly used techniques in 

structure-based drug design. SBDD is a computer 

approach that pharmaceutical firms and researchers 

frequently utilize. The SBDD approach led to the 

discovery of many medicines that are now available 

on the market [32]. This concept benefitted from 

significant progress made in structural and 

molecular biology and improvements in 

bimolecular structural identification techniques. 

More than 100,000 proteins had their three-

dimensional (3D) structures determined using these 

approaches [33]. 

 

 

 

 

 

 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 6 Nov-Dec 2023, pp: 189-195 www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0806189195        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 194 

The 3d structure of quinoline compound drawn by 

using theMolview software. 

 
 

II. CONCLUSION: 
Quinoline and its derivatives are important 

antimalarial agents. It may also potent antimalarial 

molecules as possible P. falciparum. Molecular 

docking study and insilico drug likeness and 

ADMET prediction studies confirmed the 

antimalarial potential and drug likeness of 

quinoline. Based upon our present work, future 

work could be directed towards further molecular 

optimization of quinoline based upon SAR and 

QSAR studies.  
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