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AbSTRACT 

the prevalence of a novel coronavirus (2019-nCoV) in the last few months represents a serious threat 
as a world health emergency concern. Angiotensin-converting enzyme 2 (ACE2) is the host cellular 
receptor for the respiratory syndrome of coronavirus epidemic in 2019 (2019-nCoV). In this work, the 
active site of ACE2 is successfully located by Sitmap prediction tool and validated by different marketed 
drugs.  to design and discover new medical countermeasure drugs, we evaluate a total of 184 molecules 
of 7-chloro-N-methylquinolin-4-amine derivatives for binding affinity inside the crystal structure of ACE2 
located active site.  A novel series of N-substituted 2,5-bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 
derivatives is generated and evaluated for a prospect as a lead compound for (2019-nCoV) medication 
with a docking score range of (-10.60 to -8.99) kcal/mol for the highest twenty derivatives. Moreover, 
the ADME pharmaceutical properties were evaluated for further proposed experimental evaluation  
in vitro or in vivo.  
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INTRODUCTION

Recently, the prevalence of novel coronavirus 2019-
nCoV in China and its spread all across the world has 
caused several sickness syndromes such as severe 
respiratory illness with fever and pneumonia leading 
in many cases to death1. According to the reports of 
the World Health Organization (WHO), there has been 
more than 40 mn confirmed infected cases globally 
reported leading to more than 1.1 mn deaths. the 
pathogen studies already characterize this virus as a new 
member of betacoronavirus genus close to several bat  
coronaviruses2.  the recent scientific reports demonstrated 
the similarity of new 2019-nCoV S with SARS-CoV 
S by hosting at the same functional cell receptor and 
angiotensin-converting enzyme 2 (ACE2)3. these findings 
prompted us to generate leads to find a candidate for 
this interaction site, especially after the novel reporting 
of  ACE2 bounding to the 2019-nCoV S with about 15 nM 
affinity which is around ~10- to 20-fold higher affinity more 

than ACE2 binding to SARS-CoV S and the confirmation 
of complex formation of ACE2 to the 2019-nCoV S by 
negative-stain EM and cryo-EM at a high resolution4. the 
high binding affinity of 2019-nCoV S with human ACE2 
refers apparently to the ability of 2019-nCoV to spread 
between humans and the requirement for additional 
studies to study this possibility for prevention. Depending 
on the target, there are two main categories to discover 
effective anti-coronavirus therapies: one is targeting the 
immune system or cells of humans, while the other is 
acting on the coronavirus itself. In the targeting of the 
human immune system, innately its response plays an 
effective role in administration of the replication process 
and infection syndromes of coronavirus, and as generally 
expected the interferon will enhance the immune response 
action. Moreover, in human cells signal pathways are 
important for virus replication, and blocking these pathways 
will show an effective anti-viral action5. From previous 
work, it is already reported that most viruses are bound 
to the receptor proteins on cell surface to enter human 
cells. According to this fact, SARS virus also binds to 
the angiotensin-converting enzyme 2 (ACE2) receptor6. 
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the second therapeutic strategy is based on the action 
of coronavirus itself by blocking the synthesis pathway of 
viral RNA through genetic material and inhibition of virus 
proliferation. this step is effected by blocking the virus 
binding ability to human cell receptors or the inhibition 
of the self-assembly process of the virus by working on 
structural proteins7. In the process to fight coronavirus, 
researchers have found three main ways of designing 
and developing new drugs. the first strategy is based 
on testing several broad-spectrum available anti-virals 
such as ribavirin, cyclophilin, and interferons which 
are already being used to treat and inhibit coronavirus 
pneumonia8. there are several advantages of therapies 
under this strategy because of the clearly approval of 
efficacy, metabolism, dosages, and side effects for the 
treatment of viral infections. But also, there are several 
disadvantages of this strategy as its therapies cannot 
kill the viruses in a targeted stage and they are too 
“broad-spectrum” with side effects. the second strategy 
is based on screening available molecule databases 
that may have potential therapeutic activity against the 
coronavirus. this strategy required a high-throughput 
screening procedure leading to the discovery of various 
new drugs, for example, the design and discovery of 
lopinavir/ritonavir drug as anti-HIV drug. Finally, the third 
strategy is based on the availability of pathological and 
genomic information of various coronaviruses to generate 
novel targeted drugs. Hypothetically, the new drugs found 
within these therapeutic strategy would exhibit higher 
anti-coronavirus activity, but the researcher’s plan to 
obtain most of the new drugs might need more than 10 
years 9. QSAR and drug design modelling is the fastest 
way for the development of new medicines in the plan 
fo treat coronvirus by discovering possible molecules 
from the drug database. Once the efficacy is evaluated 
by bioinformatics analysis, it can further be confirmed 
by systematic experimental and clinical procedures and 
methods.

In this work, a novel series of 2,5-bis[(7-chloroquinolin-
4-yl)amino]pentanoic acid derivatives are molecularly 
designed and computationally pharmacological evaluated 
with for binding at ACE2 active site by docking score. 
the final result is a promising novel series of high 
binding and potent active molecules that can be used 
further as medical drugs against 2019-nCoV ability to 
bind with ACE2 enzyme better than currently available 
drugs. Moreover, the ADME pharmaceutical properties 
of all novel molecules were evaluated by using the 
QikProp prediction tool for further proposal experimentally 
evaluation in vitro or in vivo.     

METHODOLOGy COMPUTATIONAL METHOD

Among four recently reported crystal structures, 6M17, 
6M18 and 6VW1 of  Entity 2 containing Chain, the best 
resolution structure of 6M1D  was selected in this study 
to propose docking and virtual screening of derivatives. 
Enzyme preparation process was performed by protein 
preparation tool wizard (ProPrep) under Maestro v12.2 
(Schrödinger LLC, 2017) with preparation prior for docking 
by energy minimization using Optimized Potential for 
Liquid Simulations (OPLS_2005) method by adding 
hydrogen atoms, sequencing of bond order, corrections 
of charges, removing atomic clashes, statues adjustment 
of tautomerization and ionization of enzyme crystal. 
Highest proposed active sites were located by using the 
Sitemap tool under Schrödinger software at normal mode 
on the obtained crystal structure. After grid generation, 
the active site box was saved in maegz file format for 
future procedures. 

For ligands preparation, a total of 184 molecules 
of 2,5-bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 
derivatives were collected from previously reported 
literatures and the 3D structures of all derivatives were 
obtained by using ChemDraw, 18.0 from ChemOffice 
software (ChemOffice, 2018).  For geometry optimization, 
the MM+ energy force field optimization was applied 
individually for each derivative and saved as .mol file 
format in the Hyperchem program ver. 8.0. After this 
step, an additional energy optimization by semi-empirical 
calculation process from RM1 (Recife Model 1) tool was 
performed by using Spartan 14.0 (Spartan, 2014) with 
selecting Monte Carlo calculation (100 optimization 
cycles and 1000 interactions) and the best low 3D 
structure optimized file of each derivative was saved as 
mol2 file format. QSAR Molecular design and docking 
study were evaluated applied by using the Glide tool 
under Maestro v12.2 (Schrödinger, 2017). Docking 
study was adjusted with flexibly of ligand option by 
selecting Glide-extra (XP) simulation precision during 
docking process and the enzyme active site was kept 
as rigid and all RMSD data was saved. Finally, scaffold 
generation and chemical group replacement were 
applied by generating different derivatives with deferent 
N- substituted chemical groups by applying the R-Group 
generation method under Maestro and all was saved for 
further use. All these computational process (preparation, 
energy minimization, molecular modelling, and docking 
study) were performed on Dell Precision PC t-1578 
workstation model supported with Intel (R) Core (tM) 
i7 processor, 3.60GHz, 32 GB RAM, 1 tB of HD under 
Windows 7 system Service Pack 1. 
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Results and Discussion
the propagation of a novel coronavirus (2019-nCoV) 

in the last months has become a worldly pandemic threat a 
crossing many countries causing. Nowadays, the reporting 
of the prefusion Cryo-Em conformation structure for (2019-
nCoV) spike and the cloning of ACE2-B0At1 complex 
crystal structure in open conformation open a promising 
way for design and modelling of promising hit drugs for 
prevention or treatment10. Moreover, early in March 2020, 
Renhong Yan & et al reported the interaction site position 
of (2019-nCoV) with ACE2 by locating the receptor-
binding domain (RBD) of glycoprotein (S protein) at the 
extracellular peptidase domain (PD) of ACE2 enzyme11. 
Because it is recently cloned, the obtained ACE2 crystal 
has been deposited without any inhibitor ligand and could 

be useful to locate the active site. to solve this problem, 
the site map tool under Schrödinger software is applied 
to evaluate the promising active site positions of ACE2 
crystal. this tool locates five proposed sites that could 
be very promising for ligand interaction between drug 
and enzyme, leading to causing inhibition or prevent the 
binding ability of virus with the enzyme. One of these five 
sites is the same which has been already proposed by 
Renhong and his group (Fig. 1). 

Next, this site was booked as an active site to dock 
and predict a list of compounds to design a new series 
of the ligand which could be used as a hit drug for further 
study. to evaluate this active site and molecular design 
of new compounds, a docking study was performed for 
a list of available antiviral drugs, and all binding scores 
are listed in table I. 

Among all selected drugs, chloroquine and 
hydroxychloroquine were the most active with higher 
binding docking score at (-8.178 & -8.054 k/mol) as 
already reported to use these drugs (under brand name 
Plaquenil and Chloroquine FNA) for successful treatment 
to combat the disease12. But even though they are reported 
as active drugs, many side effects appeared on several 
patients after long term usage. Moreover, these two 
compounds surrounded by a list of amino acids were 
selected to refer as active binding site (Fig. 2).

Inside ACE2 pocket, chloroquine bound by H-bond 
interaction appears between ILE407 and the hydrogen 
atom of amine group surrounded by several amino acids as 
following: MEt408, LEU410, SER411, tHR414, LYS416, 
HIE417, ALA533, CYS530, LEU529, GLN526, HIE540, 
LYS541, CYS542, ASP543, ILE544, SER545, PHE314, 
PHE315, ALA550, GLY551, and LEU554. In same 

 

 

Figure 1. ACE2 crystal structure (Green wire) with predicted active sites (Colored contours). The selected  

 

 

Table 1. List of docking binding score and chemical structure of available antiviral drugs. 

 

  

 

 

Figure 1. ACE2 crystal structure (Green wire) with predicted active sites (Colored contours). The selected  

 

 

Table 1. List of docking binding score and chemical structure of available antiviral drugs. 

 

  

fig. 1: ACE2 crystal structure (green wire) with predicted 
active sites (colored contours). The selected active  

site is in the red box

Table I: List of docking binding score and chemical structure of available antiviral drugs
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fig. 2: Chloroquine and hydroxychloroquine in 3D and 2D structures surrounded by amino acids inside ACE2 active 
site pocket with interactions

 

 

Figure 1. ACE2 crystal structure (Green wire) with predicted active sites (Colored contours). The selected  

 

 

Table 1. List of docking binding score and chemical structure of available antiviral drugs. 

 

  

 

 

Figure 1. ACE2 crystal structure (Green wire) with predicted active sites (Colored contours). The selected  

 

 

Table 1. List of docking binding score and chemical structure of available antiviral drugs. 

 

  

Chloroquine

Chloroquine 

 

 

Hydroxychloroquine 

 

Figurer 2. Chloroquine and Hydroxychloroquine in 3D and 2D structure surrounded by amino acids inside 

ACE2 active site pocket with interactions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chloroquine 

 

 

Hydroxychloroquine 

 

Figurer 2. Chloroquine and Hydroxychloroquine in 3D and 2D structure surrounded by amino acids inside 

ACE2 active site pocket with interactions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hydroxychloroquine

ACE2 pocket, hydroxychloroquine binds by two H-bond 
interactions: one appears between HIE417 and oxygen 
and while the second between tHR414 and hydrogen atom 
of hydroxyl group surrounded by several following amino 
acids: VAL404, ILE407, MEt408, LEU410, SER411, 
tHR414, LYS416, HIE417, LEU418, SER545, ILE544, 
ASP543, CYS542, LYS541, HIE540, GLN526, CYS530, 
VAL318, PHE315, and PHE314.  

By selecting 7-chloro-N-methylquinolin-4-amine as hit 
scaffold for drug design, a list of chloro-N-methylquinoline 
derivates were collected (total of 184) and docked inside 
active site and listed in table II (the most active 20 
compounds). this step located compound 2,5-bis[(7-
chloroquinolin-4-yl)amino]pentanoic acid as the highest 
active compound with docking score at 9.838 k/mol. 

to define the preferable replacement chemical group, 

fig 3. The highest lead active compound 2,5-bis 
[(7-chloroquinolin-4-yl)amino]pentanoic acid surrounded 
by contours as desirable and undesirable regions after 

molecular modelling process

 

 

 

Fig 3. The highest lead active compound 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid surrounded by 

contours as desirable and undesirable region after molecular modelling process. 
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Table II: The structure and docking score of the 
most active 20 chloro-N-methylquinolin derivatesTable 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




Compound R Docking Score 
in kcal/mol

1

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-9.838

2

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-9.710

3

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-9.414

4

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-9.275

5

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-9.174

6

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-9.166

7

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.980

8

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.771
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.594

10

Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  


-8.519
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.485
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.388
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.241
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.182
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.154
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.057
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-8.048
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-7.981
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  




-7.865
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Table 2. The structure and docking score of the most active 20 chloro-N-methylquinolin derivates 

 


 






 









 


















 








 





















 







 


















 







  










 







 







  


-7.819

molecular modelling with application of QSAR evaluation 
study is performed and an active pharmacophore is 
generated with a highly preferred area (in green) for 
promising replacement position to generate higher active 
compound (Fig. 3). Here, the heigher selected lead 
compound is surrounded by desirable and undesirable 
contours sequentially coloured in green and yellow. the 
colouring concept of contours reigns is based on the 
yellow contours region for steric bulk undesirable, green 
contours region for steric bulk desirable positions, blue 
contours region for positive charge positions, finally red 
contours region for a negative charge.
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Table III: The structure of novel N-substituted 2,5-bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 
derivatives with docking score

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




Compound R Docking Score 
in kcal/mol Compound R Docking Score 

in kcal/mol

N1

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-10.603 N11

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.158

N2

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-10.537 N12

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.129

N3

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-10.126 N13

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.128

N4

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.908 N14

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.124

N5

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.861 N15

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.042

N6

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.650 N16

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.016

N7

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.485 N17

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.014

N8

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-9.453 N18

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 




-8.998

N9

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 

 


 






 








 















 








 







 







 







 







 







 







 


-9.388 N19

Table 3. The structure with a docking score of novel N-substituted 2,5-Bis[(7-chloroquinolin-4-yl)amino]pentanoic acid 

derivatives 
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N10


 








 

  

3D 2D 

 

Fig 4. Compound N1 in 3D & 2D structure surrounded by active site amino acids inside ACE2 crystal pocket 

interactions. 

 

 

 

 

-9.382 N20
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Fig 4. Compound N1 in 3D & 2D structure surrounded by active site amino acids inside ACE2 crystal pocket 

interactions. 

 

 

 

 

-8.990
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QSAR model study helped to locate and select the 
effective position for chemical group replacement based 
on the replacement of chemical group under green regions 
to increase the pharmacological potency by increasing 
binding docking score leading to increased compound   
activity. By applying replacement at selected nitrogen 
atom (N-substitution) with a list of chemical groups of 
fragments, a new series of compounds are listed with 
high binding affinity and docking score listed in (table III) 

GLN442, tYR587, PHE438, GLU435, GLN526, LEU529, 
CYS530, ALA533, and LEU554.

the prediction application of ADME (absorption, 
distribution, metabolism, and excretion) pharmacological 
properties is highly  desired  to clarify the procedure of lead 
drug optimization and development to improve the final 
discovered drug properties. In order to predict the ADME 
values, the QikProp tool under Schrödinger software is 



 








 

  

3D 2D 

 

Fig 4. Compound N1 in 3D & 2D structure surrounded by active site amino acids inside ACE2 crystal pocket 

interactions. 

 

 

 

 

fig 4. Compound N1 in 3D & 2D structure surrounded 
by active site amino acids inside ACE2 crystal pocket 

interactions

(the most active 20 compounds). Moreover, the highest 
generated compound is surrounded by a list of active 
site amino acids referring to the superimposition of this 
compound inside active site (Fig. 4). 

Inside ACE2 active site, compound N1 bound by four 
interactions gives the high docking affinity score at -10.60 
kcal/mol. two interactions occur between hydrogens 
atoms of hydroxyl and amine groups with HIE540 and 
CYS540, while tho other two occur between the oxygen 
of ketone group with GLN442 and tYR587. the rest of 
active site amino acids are surrounding compound N1 as 
follows: VAL404, ILE407, MEt408, LEU410, SER411, 
tHR414, ILE544, CYS542, HIE540, LEU539, PRO538, 
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Fig 4. Compound N1 in 3D & 2D structure surrounded by active site amino acids inside ACE2 crystal pocket 

interactions. 

 

 

 

 

fig 5. The potential electrostatic contour of all 
derivatives aligned in the same orientation inside the 

ACE2 active site

  Table III: Recommended values of ADMET 
prediction parameters

Property or 
Descriptor

Description Range or 
recomm 

ended values

CNS
Predicted central 
nervous system 

activity.

–2 (inactive),  
+2 (active)

qPlogPw Predicted water/gas 
partition coefficient.

4.0  to  45.0

qPlogPo/w
Predicted octanol/

water partition 
coefficient.

–2.0  to  6.5

qPlogS
Predicted aqueous 

solubility, log S. S in 
mol dm–3.

–6.5  to  0.5

CIqPlogS
Conformation-

independent predicted 
aqueous solubility.

–6.5  to  0.5

qPlogHERG
the predicted IC50 

value for the blockage 
of HERG K+ channels.

concern below 
–5

qPPCaco
Predicted apparent 

Caco-2 cell 
permeability in nm/sec. 

<25 poor, >500 
great

qPlogbb Predicted brain/blood 
partition coefficient. 

–3.0  to  1.2

qPlogKhsa
Prediction of binding 

to human serum 
albumin.

–1.5  to  1.5

Human Oral 
Absorption

Predicted qualitative 
human oral 
absorption.

1, 2, or 3 for 
low, medium, 

or high.
Percent 

Human Oral 
Absorption

Predicted human oral 
absorption on 0 to 

100% scale.

>80% is high 

<25% is poor

Rule of five
A number of violations 

of Lipinski’s rule of 
five. 

maximum is 4
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Table Iv: ADME predicted values of the highest active twenty novels N-substituted 2,5-bis 
[(7-chloroquinolin-4-yl)amino]pentanoic acid derivatives 

Entry 
ID CNS

qP 
log 
Pw

qP log 
Po/w

qP 
logS

CIqP 
logS

qP log 
HERG

qP 
Pcaco

qP 
log 
bb

qP log 
Khsa

Human 
Oral Ab-
sorption

Percent 
of Human 
Oral Ab-
sorption

Rule 
Of 

five

N 1 -2 15.986 5.192 -7.65 -7.924 -5.349 21.583 -2.341 0.403 1 55.31 2

N 2 -2 16.293 4.674 -7.167 -7.641 -5.19 14.231 -2.42 0.286 1 61.996 1

N 3 -2 14.274 7.685 -9.01 -11.182 -5.496 104.897 -1.195 1.125 1 82.194 2

N 4 -2 14.628 6.449 -7.994 -9.234 -5.681 84.903 -1.426 0.768 1 73.312 2

N 5 -2 14.615 6.368 -7.773 -9.171 -5.537 77.333 -1.457 0.764 1 72.115 2

N 6 -2 16.206 5.147 -7.629 -7.972 -5.44 17.635 -2.259 0.283 1 53.474 2

N 7 -2 14.854 6.881 -8.726 -9.62 -5.821 105.322 -1.116 0.846 1 77.52 2

N 8 -2 13.347 6.978 -8.605 -8.976 -5.36 67.639 -1.83 0.965 1 74.641 2

N 9 -2 14.578 6.864 -8.158 -9.458 -5.735 87.001 -1.488 0.906 1 75.935 2

N 10 -2 17.065 6.007 -8.156 -9.256 -5.882 32.874 -2.003 0.669 1 63.349 2

N 11 -2 14.319 6.739 -8.872 -8.951 -5.508 92.216 -1.163 0.809 1 75.652 2

N 12 -2 14.034 6.929 -9.119 -8.906 -5.455 70.972 -1.646 1.061 1 74.73 2

N 13 -2 14.584 6.881 -8.701 -9.957 -5.441 80.886 -1.165 0.876 1 75.464 2

N 14 -2 14.775 7.128 -9.053 -10.294 -5.661 84.247 -1.158 0.95 1 77.23 2

N 15 -2 14.742 6.541 -8.15 -9.171 -5.532 87.281 -1.35 0.868 1 74.068 2

N 16 -2 14.095 6.142 -8.09 -8.079 -5.243 83.879 -1.418 0.747 1 71.423 2

N 17 -2 14.276 5.843 -7.98 -7.601 -5.509 75.936 -1.517 0.618 1 68.897 2

N 18 -2 17.162 5.963 -8.696 -9.346 -6.088 20.839 -2.204 0.603 1 59.548 2

N 19 -2 13.891 5.847 -7.493 -8.25 -4.884 84.017 -1.225 0.563 1 69.709 2

N 20 -2 13.923 5.526 -7.214 -8.869 -4.87 68.614 -1.304 0.444 1 66.255 2

used by structural evaluation of the highest generated 
derivatives, and various recommended parameter values 
are listed in table III. As a new series of promising drugs, 
the newly generated series is evaluated for toxicology 
prediction study. the final result is a list of values with 
safely recommended ranges and this could light the way 
for referring to a perfect agreement of pharmaceutically 
properties and the synthesis of new series of (2019-nCoV) 
drugs which can be further clinically evaluated. 

Moreover, the alignment of the highest active 
novel derivatives inside ACE2 enzyme active site is in 
the same position and orientation and orderliness by 
same N-substituted chemical groups which approve the 
favorability of this substitution at selected N-amine to the 
highest active compound in traying data set as shown in 
Fig. 5 with potential electrostatic contour. 

CONCLUSION

Scaffold hopping application by selected chemical 
group replacement is one of the best applicable approaches 
used in molecular drug design and discovery to improve 
medication potency and binding affinity inside active 
site. In this work, the active site of the ACE2 enzyme 
was successfully located and approved by the docking 
affinity of several anti-viral drugs. the obtained active 
site was applied for virtual screening of 2,5-bis[(7-
chloroquinolin-4-yl)amino]pentanoic acid derivatives and 
generated QSAR pharmacophore to approve the ability 
of N position substitution to increase binding affinity. A 
series of novel N-substituted 2,5-bis[(7-chloroquinolin-
4-yl)amino]pentanoic acid derivatives were generated 
and theoretically evaluated to predict the potential and 
pharmacological activity and ADME properties. the 
final findings confirm the ability of the novel series for 
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The Adyar Cancer Institute (WIA), as you are aware, is 
a public charitable voluntary institute dedicated to the care 
of cancer for the last 60 years. During these Covid Times, 
the institute is badly in need of funds/materials (as Covid 
materials to each health warrior in the hospital is an extra 
burden to such charitable hospital, but still many patients 
are dependent on them), as all patients are treated there 
either free or at a very minimal cost. On the mass request 
by the Hospital for donors & on a specific request for drugs 
from the most respected Chairman of the Hospital Padma 
Vibhushan Dr V Shanta, we volunteered to contribute the 
list of 3 medicines requested by them. Namely Neukine, 
Pegasta & Peg-Grafeel. Indian Drug Manufacturers’ 

IDMA ACTIVITIES

IDMA-TNPKSB CSR Activities

Dr Shanta in Person at the time of donating the medicines. 
She was very thankful to IDMA & all its members. May our 
service to Humanity Continue as ever...

    

Association-Tamil Nadu, 
Puducherry & Kerala State 
Board (IDMA-TNPKSB) 
is glad to inform that on  
8th June 2020, we donated 
Rs.18.00 Lakhs worth 
of these 3 medicines, 
in the presence of our 
Deputy Drug Controller-
Dr Manivanan, IDMA-
T N P K S B - C h a i r m a n - 
Mr Jayaseelan, Vice-
Chairman-Mr Sathish & 
Members Mr Pandian 
&  M r  R a j e s h .  W e 
were fortunate to have  
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Dr Kiran Mazumdar-Shaw, 
Executive Chairperson of India-
based Biocon Limited, was  
named ‘EY World Entrepreneur 
of The Year 2020’ at a ground-
breaking, virtual award ceremony. 
Kiran was picked from among 46 
award winners from 41 countries 
and territories vying for the world 
title. In the award’s 20-year 

history, Kiran becomes the third EY World Entrepreneur 
of The Year Award winner from India. She follows former 
Indian world title winners Uday Kotak of Kotak Mahindra 
Bank (2014) and Narayana Murthy of Infosys Technologies 
Limited (2005). She also becomes the second woman to 
hold the title, following Olivia Lum of Hyflux Limited from 
Singapore in 2011.

Dr Mazumdar-Shaw, 67, founded Bangalore-based 
Biocon Limited in 1978 with just two employees and 
currently leads the company that is now worth close to 
Rs 50,000 crore by market-cap and employs more than 
11,000 people.

On being anointed as the EY World Entrepreneur 
of the Year, Dr Mazumdar-Shaw said, “At its core, 
entrepreneurship is about solving problems. The greatest 
opportunities often arise at the toughest times, and that’s 
been my experience throughout my entrepreneurial journey. 

NATIONAL NEWS (SPECIAL)

 IDMA congratulates Dr Kiran Mazumdar-Shaw on being 
named EY World Entrepreneur Of The Year 2020

My business focus is global health care and the provision 
of universal access to life saving medicine; however, my 
responsibility as an entrepreneur is greater than simply 
delivering value to shareholders.

She added, “Wealth creation can be a catalyst for 
change, and all entrepreneurs have a responsibility to 
the world around them and the communities in which 
they operate. Women also play a hugely important 
role in economic development, and for too long their 
contribution has been ignored. It’s important that we 
use the platform of EY World Entrepreneur of The Year to 
encourage more women to participate in entrepreneurial 
pursuits. I’m truly honoured to receive this prestigious 
award.”

Manny Stul, Chairman and Co-CEO of Moose Toys 
and Chair of the EY World Entrepreneur of The Year judging 
panel, says: “Kiran is an inspirational entrepreneur who 
demonstrates that determination, perseverance and a 
willingness to innovate can create long-term value. The 
judging panel were impressed by her ability to build and 
sustain growth over the past 30 years and by her integrity 
and passion for philanthropy that has delivered huge global 
impact. She has built India’s largest biopharmaceutical 
company on a foundation of compassionate capitalism and 
putting patient needs before profits.”

Source: Moneycontrol, PRNewswire, 04.06.2020

For Advertising in the Classified Columns and also for series advertisements  
please contact:Mr Chettiar (+9820629907) Publications Department
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CDSCO MATTERS

CDSCO provides guidance on Regulatory Pathway – reg. 
DCG(I) Circular Ref.X-11026107/2020-PRO, dated 20th  March 2020

To,
All Stakeholders through CDSCO web site Copy for 
Information,
PS to JS(R), Ministry of Health and Family Welfare, Nirman 
Bhawan, New Delhi.

Novel Corona-virus Disease (COVID-19) has spread 
over 118 countries with now more than 191,127 cases and 
7807 people have lost their lives as on 18.03.2020. World 
Health Organization (WHO) has declared it as pandemic. 
At present there is no current evidence from randomized 
clinical trials to recommend any specific treatment for 
suspected or confirmed patients with COVID-19.

In order to encourage research & development of drug 
or vaccine for prevention or treatment of COVID-19, any 
application submitted to CDSCO will be processed on high 
priority. CDSCO will also provide guidance on regulatory 
pathway on such matter.

The details are as under -

1. Any firm having a Drug Vaccine under development 
for COVID-19 can directly approach DCG(I) through 
Public Relations Office for seeking guidance for 
regulatory pathway.

2. Any firm or research institute having protocol for 
repurposing of existing drugs/vaccines for treatment 
of COVID-19 will also be given priority for review and 
approval.

3. Applications for Clinical Trial permission and 
applications to import or manufacture Drug Vaccine 

for sale and distribution would be processed on 
priority though expedited review/accelerated 
approval.

4. Any firm having DrugNaccine already approved for 
COVID-19 in any other country can directly approach 
DCG(I) through Public Relations Office regarding 
expedited review/accelerated approval for marketing 
in India.

5. Data requirement for animal toxicity study, clinical 
study, stability study etc. may be abbreviated, 
deferred, or waived on case to case basis depending 
upon the type of vaccine, nature of drug, plant from 
which the drug is extracted & its experience in case 
of Phyto-pharmaceuticals.

6. Applications to manufacture or import DrugNaccine 
for test, analysis and further use BA/BE or Clinical 
Trial may be processed within 7 days.

7. In case of emergency, Import license (Form 10) would 
be granted without Registration Certificate (Form 41) 
subject to approval of Central Government.

For any additional information kindly contact Public 
Relations Office through toll free number 1800 11 1454 & 
write to startupinnovPcdsco.nicin 

Dr V G Somani,  
Drugs Controller General (India),  

Central Drugs Standard Control Organization,  
Directorate General of Health Services, Public Relation Office, 

New Delhi.
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IDMA ACTIVITIES

CSR Initiatives by IDMA with the support of its Members

IDMA donated medicines to the following 
Institutions:

1.   Sai Seva Mandal – which organises walking 
pilgrimage from Mumbai to Shirdi every year for 
approximately 500 pilgrims

2. M. C. Damanwalla Charitable Dispensary,  
Udvada  - This institution aims at helping and treating 
the poor and needy patients, villagers and Adivasis 
who live in and around Udvada and also supplies 
free medicines to them. 

We are thankful to the following members who donated 
medicines for this noble cause:

Sai Seva Mandal:

1. Alkem Laboratories Ltd.

2. Bliss GVS Pharma Ltd.

3. Cachet Pharmaceuticals Pvt. Ltd.

4.  Fourrts (India) Laboratories Pvt. Ltd.

5.  Ind Swift Laboratories Limited

6.  Sai Mirra Innopharm Pvt. Ltd.

M. C. Damanwalla Charitable Dispensary, Udvada:

1. Alkem Laboratories Ltd.

2.  Cachet Pharmaceuticals Pvt. Ltd.

3. Centaur Pharmaceuticals Ltd.

4. Corona Remedies Pvt. Ltd.

IDMA is thankful to the above members for their help 
and support.

    

Have you renewed your Membership for the

Year 2019-2020 & 2020-2021
If not, please do so; kindly contact IDMA Secretariat at:  

Email: actadm@idmaindia.com / accounts@idmaindia.com  
Tel.: 022 - 2494 4624 / 2497 4308  / Fax: 022 - 2495 0723
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treatment, which boosts “innate immunity”, was initially 
approved by the Drug Controller General of India (DCGI) 
for gram negative sepsis which is a disease caused by 
bacteria.

But the scientists found that the pathological symptoms 
of this disease and Covid-19 were quite similar. And given 
the urgency of finding a solution to the rapidly rising  
Covid-19 cases across the world, the scientists thought of 
testing the treatment against the current pandemic caused 
by the SARS-CoV-2 virus.

CSIR got the approval to test “Sepsivac” against  
Covid-19 in a Phase 2 clinical trial about 10 days ago. 
The trial is being conducted on 50 patients at the All India 
Institute of Medical Sciences (AIIMS), New Delhi, AIIMS 
Bhopal, and Post Graduate Institute of Medical Education 
and Research (PGIMER), Chandigarh.

“We expect the results from this Phase 2 trial within 
30-45 days from now. And if the results are encouraging, 
we will seek approval from the Drug Controller because of 
emergency and keep on continuing the Phase 3 trial. That’s 
how it happens,” Ram Vishwakarma, Director, Integrative 
Medicine (Council of Scientific & Industrial Research), 
Jammu, told.

Vishwakarma said that once it applies, the approval 
from the Drug Controller is expected to come fast as it is 
an emergency situation. So if the Phase 2 trial shows that 
“Sepsivac” is effective against Covid-19, the world may 
have a vaccine against the disease as early as one month 
from now, at least for emergency use.

Meanwhile, Vishwakarma informed that CSIR has 
also got approval for conducting Phase 3 clinical trial of 
“Sepsivac” against Covid-19.

“The Phase 3 trials will be done on 1,100 people  
600 will be those who have tested positive but  
non-symptomatic, and 500 will be those who are out of 
hospital,” Vishwakarma said.

How does Sepsivac work?

It contains heat-killed mycobacterium w (Mw), 
an immunomodulator, which is a non-pathogenic 
mycobacterium. “Normally when you develop a vaccine, 
you grow the organism and kill it. It is called heat killed. 
Here we heat killed the bacteria. It is a standard vaccine 
concept,” Vishwakarma said, adding that the bacterium is 
produced by fermentation.

“The treatment we are testing against Covid-19 
is designed to enhance innate immunity which is very 
critical. People who are weak in innate immunity will get 
the infection faster,” he said.

Vishwakarma explained that it is a non-specific 
vaccine which could be used to both cure and protect 
people. He explained that there are generally three types 
of vaccines.

“There are therapeutic vaccines, where you give them 
as a drug for curing. There are prophylactic vaccines, 
which you give to people to protect them. And there are 
some which have both the properties, which are called 
immunomodulators.

“Sepsivac will be an immunomodulator, which will have 
protective effect and therapeutic effect both,” he said.

Vishwakarma is hopeful that the Phase 2 clinical trials 
of the treatment will provide positive results. And because 
the drug is already in use for sepsis or septic shock 
treatment, “human safety is already assured,” he said, 
adding that it will be applicable for all age groups.

“We are keeping our fingers crossed and hoping for the 
best,” Vishwakarma said. As developing a vaccine against 
a new disease takes time, researchers the world over are 
rushing to repurpose existing drugs, vaccines against the 
disease.

  Source:  IANS, IndiaTVNews, 02.05.2020
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In exercise of the powers conferred by section 14 of 
the Customs Act, 1962 (52 of 1962), and in supersession 
of the Notification No.37/2020-Customs(N.T.), dated  
1st April, 2020 except as respects things done or omitted 
to be done before such supersession, the Central Board 
of Indirect Taxes and Customs hereby determines that 
the rate of exchange of conversion of each of the foreign 
currencies specified in column (2) of each of Schedule 
I and Schedule II annexed hereto, into Indian currency 
or vice versa, shall, with effect from 17th April, 2020, be 
the rate mentioned against it in the corresponding entry 
in column (3) thereof, for the purpose of the said section, 
relating to imported and export goods.

SCHEDULE-I

Sr. 
No.

Foreign 
Currency

Rate of exchange of one 
unit of foreign currency 

equivalent to Indian rupees
(1) (2) (3)

(a) (b)
(For Imported 

Goods)
(For Exported 

Goods)
1. Australian Dollar 49.30 47.10
2. Bahraini Dinar 206.20 200.90
3. Canadian Dollar 55.30 53.45
4. Chinese Yuan 11.00 10.70
5. Danish Kroner 11.40 11.00
6. EURO 85.00 81.95
7. Hong Kong 

Dollar
10.10 9.75

8. Kuwaiti Dinar 254.65 238.80
9. New Zealand 

Dollar
46.95 44.75

CBIC MATTERS

CBIC notifies New Exchange  
Rates w.e.f. 17th April 2020 - reg.

Notification No.39/2020-Customs (N.T.), dated 16th April, 2020

10. Norwegian 
Kroner

7.40 7.15

11. Pound Sterling 97.40 94.05
12. Qatari Riyal 21.75 20.45
13. Saudi Arabian 

Riyal
21.10 19.80

14. Singapore 
Dollar

54.60 52.80

15. South African 
Rand

4.25 3.95

16. Swedish Kroner 7.75 7.50
17. Swiss Franc 80.85 77.80
18. Turkish Lira 11.45 10.75
19. UAE Dirham 21.60 20.25
20. US Dollar 77.65 75.95

SCHEDULE-II

Sr. 
No.

Foreign 
Currency

Rate of exchange of 100 
units of foreign currency 

equivalent to Indian rupees
(1) (2) (3)

(a) (b)
(For Imported 

Goods)
(For Export 

Goods)
1. Japanese Yen 72.40 69.80
2. Korean Won 6.45 6.05

F.No. 468/01/2020-Cus.V

Pramod Kumar, Director, Central Board of Indirect Taxes 
and Customs, Ministry of Finance, Department of Revenue,  
New Delhi.  
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IDMA ACTIVITIES

CSR Initiatives by IDMA with the support of its Members

IDMA donated medicines to the following 
Institutions:

1.   Sai Seva Mandal – which organises walking 
pilgrimage from Mumbai to Shirdi every year for 
approximately 500 pilgrims

2. M. C. Damanwalla Charitable Dispensary,  
Udvada  - This institution aims at helping and treating 
the poor and needy patients, villagers and Adivasis 
who live in and around Udvada and also supplies 
free medicines to them. 

We are thankful to the following members who donated 
medicines for this noble cause:

Sai Seva Mandal:

1. Alkem Laboratories Ltd.

2. Bliss GVS Pharma Ltd.

3. Cachet Pharmaceuticals Pvt. Ltd.

4.  Fourrts (India) Laboratories Pvt. Ltd.

5.  Ind Swift Laboratories Limited

6.  Sai Mirra Innopharm Pvt. Ltd.

M. C. Damanwalla Charitable Dispensary, Udvada:

1. Alkem Laboratories Ltd.

2.  Cachet Pharmaceuticals Pvt. Ltd.

3. Centaur Pharmaceuticals Ltd.

4. Corona Remedies Pvt. Ltd.

IDMA is thankful to the above members for their help 
and support.

    

Have you renewed your Membership for the

Year 2019-2020 & 2020-2021
If not, please do so; kindly contact IDMA Secretariat at:  

Email: actadm@idmaindia.com / accounts@idmaindia.com  
Tel.: 022 - 2494 4624 / 2497 4308  / Fax: 022 - 2495 0723
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prospect and application as lead compounds for Covid-
19 medication.   
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