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3.1. DFTCalculations
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3.2. DockingStudy
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3.3. MolecularDynamic
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3.5. PhysicochemicalProperties

.DUOE?K?DAI E?=HLNKLANPEAO=J@>EK=?PEREPUSANA?=H?QH=PA@QOEJC
1SEOO�"+# �SSS� OSEOO=@IA�?D� =J@ +KHEJOLEN=PEKJ �SSS�
IKHEJOLEN=PEKJ�?KI �

�� �#02*1 �," �'0!200'-,

4.1. Evaluationof drug-likeness(drug ability)

.DUOE?K?DAI E?=HLNKLANPEAOEJ?HQ@EJCIKHA?QH=NSAECDP�+5�
 IKH�
A?QH=NNABN=?PEREPU�+0�
 LKH=NOQNB=?A=NA=�.1��
 L=NPEPEKJ?KAB] ?EAJP
�HKCPKS � DU@NKCAJ>KJ@=??ALPKNO=J@@KJKNO?KQJPO
RKHQIA
 =J@PDA
JQI >ANKBNKP=P=>HA>KJ@OEJ= IKHA?QHA?KQJPKBOLA?E]? =PKI PULAO
=NA?KHHA?PA@EJ2=>HA� �

"NQC�HEGAJAOO?=J >A =OOQIA@=O= NECDP>=H=J?A >APSAAJIKHA?�
QH=NL=N=IA PANOPD=P=BBA?PEJCLD=NI= ?KGEJAPE?O=J@LD=NI= ?K@UJ=I �
E?OKBIKHA?QHAOSDE?D] J=HHU=BBA?POPDAEN=>OKNLPEKJ
@EOPNE>QPEKJ
IA �
P=>KHEOI
=J@AT?NAPEKJ��"+#� EJ PDADQI=J >K@UHEGA= @NQC��@�
@EPEKJ=HHU
BNKI PDANQHAKB]RA
 PDAIKHA?QH=NI=OO KB@NQCOODKQH@
>A ����� 2DAIKHA?QH=NI=OOAOKB=HH?KI LKQJ@O� �1-/ 3�0 1�1',� � � �! �
	 � �! � =J@
 � =NAIKNA PD=J��� �������
 ������
 ������
 =J@�������
NAOLA?PERAHU
PD=PI=GAOEP?D=HHAJCEJCPK?NKOOIAI >N=JAO
PN=JOLKNP

=>OKN>=J@@EBBQOA?KI L=NA@PKOI=HHIKHA?QHAO�9��: +KHA?QH=NNA�
BN=?PEREPU�+0� EO=J EI LKNP=JP?KJ@EPEKJPK@APA?PPDAOPANE?B=?PKN�'P
EOPULE?=HHUOAHA?PA@=O= OPN=ECDPBKNS=N@IA= OQNAKBPDARKHQIA AI �
LHKUA@AEPDANRE== OEJCHA=PKI KN= CNKQLKB=PKIO�9��: +KHA?QH=N
NABN=?PEREPU�+0� R=HQAOSANA������
 ������
������
 ������
 ������

������
 ������ =J@������ BKN�1-/ 3�0 1�1', =J@EPO=J=HKCQAONAOLA?�
PERAHU
PD=PIA=JO IKHA?QH=NNABN=?PEREPUNEOASEPDPDAEJ?NA=OAKBPDA
IKHA?QH=NSAECDPKBPDA�1-/ 3�0 1�1', =J@EPO=J=HKCQAO��J KPDANEI �
LKNP=JPL=N=IA PANSDE?DS=O?=H?QH=PA@QOEJCPDABN=CIAJ P=HPA?DJEMQA
?=HHA@PKLKHKCE?=HLKH=NOQNB=?A=NA=�2.1��
 ?KJOE@ANEJCKTUCAJ =J@
JEPNKCAJ=OLKH=N=PKIO
 SEO=J AOOAJPE=HQOABQHL=N=IA PANQOA@BKNAO�
PEI= PEKJLNKLANPEAOKB@NQCPN=JOLKNP=PEKJ�2DEOL=N=IA PAND=O>AAJ
K>OANRA@PK=OOK?E=PARANUSAHHSEPDPDADQI=J >HKK@�>N=EJ>=NNEAN
LAJAPN=PEKJ
>EK=R=EH=>EHEPU
=J@EJPAOPEJ=H=>OKNLPEKJ�*ELEJOGE
%DKOA
=J@4A>ANNQHAOO=UPD=PPKLKHKCE?=HLKH=NOQNB=?A=NA=�2.1�� ODKQH@
>A HKSANPD=J��� W� �9��: 2DA?KJOE@ANA@>E?U?HK9�����:LAJ P=JAOQ>�
OPEPQAJPO@E@JKP=BBA?PPDA2.1� =OEP?=J OAAEJ2=>HA� ��������
 PDEO
IA=JO PD=PPDAJAS @ANER=PERAOSEHHD=RAAT?NAPEKJPEIAOEIEH=NPK�1-/ �
3�0 1�1',� 2DAL=NPEPEKJ?KAB] ?EAJP>APSAAJn�K?P=JKH=J@S=PAN�HKCPK

S � EOPDAPN=@EPEKJ=HLNKLANPUBKNHELKLDEHE?EPUAOPEI= PEKJ�'PD=O= SDKHA
OA?PEKJEJ1SEOO�"+# >A?=QOAKBPDA?NQ?E=HEI LKNP=J?AKBPDEOLDUOE?�
K?DAI E?=H?D=N=?PANBKNLD=NI= ?KGEJAPE?O@NQC@EO?KRANU�9��: 1ARAN=H
?KI LQP=PEKJ=HPA?DJEMQAOBKNHKC.K S @APANIE J=PEKJSANA@ARAHKLA@
SEPDR=NEA@LANBKNI=J?A KJ @EBBANAJP?DAI E?=HCNKQLO�%AJAN=HLN=?PE?A

�� *# �
.DUOEK?DAI E?=HLNKLANPEAOBKN=PKNR=OP=PEJ=J@EPO�J= HKCQAO�

!KILKQJ@ +5 +0 2.1� !'KC. 'KC1 J0KP> & " & � 4KHQIA

��� ������ ������ ������ ���� ����� �� � � ������
� � ������ ������ ������ ���� ����� �� � � ������
�  ������ ������ ������ ���� ����� �� � � ������
� ! ������ ������ ������ ���� ����� �� � � ������
	 � ������ ������ ������ ���� ����� �� � � ������
	  ������ ������ ������ ���� ����� �� � � ������
	 ! ������ ������ ������ ���� ����� �� � � ������

 ������ ������ ������ ���� ����� �� � � ������

J0KP>�JQI >ANKBNKP=P=>HA>KJ@O�& "� JQI >ANKBDU@NKCAJ>KJ@@KJKN�& �� JQI >ANKBDU@NKCAJ>KJ@@KJKN�=??ALPKN�

http://www.swissadme.ch/
http://www.molinspiration.com/
http://www.molinspiration.com/


U
N

C
O

R
R

EC
TE

D
PR

O
O

F

� R. Alnajjar et al. / Journal of Molecular Structurexxx (xxxx) 129628

�� *# 	
"NQCHEGAJAOOO?KNABKN=PKNR=OP=PEJ=J@EPO�J= HKCQAO

*ELEJOGE %DKOA 4A>AN
 EK=R=EH=>EHEPU
O?KNA

������ ��

�  � �,"
� !

7AO���
REKH=PEKJ
+5�����

,K��
REKH=PEKJ
+5�����
5*-%.����
+0����
��KB�=PKIO�
��

,K���REKH=PEKJ�
0KPKNO�����

����

	 �� 	  � 	 !�

�,"�

7AO���
REKH=PEKJ�
+5����

,K���
REKH=PEKJO�
+5����

+0����

�=PKIO���

,K���
REKH=PEKJ�
0KPKNO���

����

EOQO=CAJQIANKQOLNA@E?PKNOPKOAHA?PPDA>AOP=??QN=PAIAPDK@BKN
CERAJ?DAI E?=HCNKQLOKNPK?NA=PA?KJOAJOQO@APANIE J=PEKJ�2DAIK@�
AHO=BPANPDALNA@E?PKNOIQOP>A=O@EBBANAJP=OLKOOE>HAPKNEOAPDALNA@�
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5.2. Frontiermolecularorbitals
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5.3. MolecularElectrostaticPotential(MEP) analysis
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7.1. Proteinand ligand RMSDanalysis
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