
Accepted Manuscript

Synthesis and in vitro urease inhibitory activity of benzohydrazide derivatives,
in silico and kinetic studies

Azhar Abbas, Basharat Ali, Kanwal, Khalid Mohammed Khan, Jamshed Iqbal,
Shafiq ur Rahman, Sumera Zaib, Shahnaz Perveen

PII: S0045-2068(18)30845-9
DOI: https://doi.org/10.1016/j.bioorg.2018.09.036
Reference: YBIOO 2533

To appear in: Bioorganic Chemistry

Received Date: 7 August 2018
Revised Date: 27 September 2018
Accepted Date: 28 September 2018

Please cite this article as: A. Abbas, B. Ali, Kanwal, K. Mohammed Khan, J. Iqbal, S. ur Rahman, S. Zaib, S. Perveen,
Synthesis and in vitro urease inhibitory activity of benzohydrazide derivatives, in silico and kinetic studies,
Bioorganic Chemistry (2018), doi: https://doi.org/10.1016/j.bioorg.2018.09.036

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.bioorg.2018.09.036
https://doi.org/10.1016/j.bioorg.2018.09.036


  

1 
 

Synthesis and in vitro urease inhibitory activity of benzohydrazide derivatives, in silico 

and kinetic studies 

Azhar Abbas,
a
 Basharat Ali,

a
 Kanwal,

a
 Khalid Mohammed Khan,

a,c Jamshed Iqbal,
*b 

Shafiq 

ur Rahman,
b
 Sumera Zaib,

b
 Shahnaz Perveen

d 

a
H. E. J. Research Institute of Chemistry, International Center for Chemical and Biological 

Sciences, University of Karachi, Karachi-75270, Pakistan 
b
Centre for Advanced Drug Research, COMSATS University Islamabad, Abbottabad 

Campus, Abbottabad-22060, Pakistan 
c
Department of Clinical Pharmacy, Institute for Research and Medical Consultations 

(IRMC), Imam Abdulrahman Bin Faisal University, P.O. Box 31441, Dammam Saudi Arabia 
d
PCSIR Laboratories Complex, Karachi, Shahrah-e-Dr. Salimuzzaman Siddiqui, Karachi-

75280, Pakistan 

Abstract: Benzohydrazide derivatives 1-43 were synthesized via “one-pot” reaction and 

structural characterization of these synthetic derivatives was carried out by different 

spectroscopic techniques such as 
1
H-NMR and EI-MS. The synthetic molecules were 

evaluated for their in vitro urease inhibitory activity. All synthetic derivatives showed good 

inhibitory activities in the range of (IC50 = 0.87 ± 0.31 - 19.0 ± 0.25 µM) as compared to the 

standard thiourea (IC50 = 21.25 ± 0.15 µM), except seven compounds 17, 18, 23, 24, 29, 30, 

and 41 which were found to be inactive. The most active compound of the series was 

compound 36 (IC50 = 0.87 ± 0.31 μM) having two chloro groups at meta positions of ring A 

and methoxy group at para position of ring B. The structure-activity relationship (SAR) of 

the active compounds was established on the basis of different substituents and their positions 

in the molecules. Kinetic studies of the active compounds revealed that compounds can 

inhibit enzyme via competitive and noncompetitive modes. In silico study was also 

performed to understand the binding interactions of the molecules (ligand) with the active site 

of enzyme. 

Keywords: In vitro urease inhibitory activity; Benzohydrazide; In silico studies; Kinetic 

studies. 

Introduction 

Urease (EC 3.5.1.5) is a member of family of amidohydrolase enzymes, it possesses two 

nickel atoms in its core structure. The conversion of urea into ammonia and carbamate is 
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