Faculty of Pharmacy

Molecular design and synthesis of certain )

heterocycles based compounds as
potential anti-cancer targeted agents

Thesis
Presented by

Mai Ali Mohamed Ali Mansour
Bachelor of Pharmaceutical Sciences (2014)
Faculty of Pharmacy, Ain shams University

Submitted in Partial Fulfillment of the Requirements for the

Master Degree
In Pharmaceutical Sciences (Pharmaceutical Chemistry)

Under Supervision of

Prof. Dr. Khaled A. M. Abouzid
Professor of Pharmaceutical Chemistry
Faculty of Pharmacy, Ain Shams University
Dean of Faculty of Pharmacy, University of Sadat City

Prof. Dr. Hatem Mostafa Gaber
Professor of Organic Chemistry,
Head of Pharmaceutical Chemistry Department,
National Organization of Drug Control and Research

Assoc. Prof. Dr. Deena S. Lasheen
Associate Professor of Pharmaceutical chemistry,
Faculty of Pharmacy, Ain Shams University

Faculty of Pharmacy- Ain Shams University
2020



Acknowledgments

First, I thank "Allah™ for granting me the power to accomplish this work.

I would like to express my deepest thanks to Prof. Dr. Khaled Abouzid, Professor of
pharmaceutical chemistry, for suggesting the topic of research and for providing continuous
scientific supervision and follow up and for his valuable scientific supervision, constructive

advice and continuous guidance throughout the work.

My deepest appreciation is expressed to Prof. Dr. Hatem Gaber, Head of the
Pharmaceutical Chemistry department, National Organization of drug control and research,
and his dear student Dr. Zeinab Abdelaal, for their divine support and for kindly supplying
the laboratory facilities whenever needed.

I am also greatly indebted to Dr. Deena Lasheen, Associate Professor of Pharmaceutical
Chemistry Department, Faculty of Pharmacy, Ain Shams University. For her valuable time and
big effort are greatly appreciated. Her constructive criticism, guided me immensely throughout

the work and during the revision of the paper and thesis.

I would like to express my appreciation to Dr. Mamdouh Orabi, Lecturer of
Pharmacology department, Badr University in Cairo for performing the in vivo anticancer
assessment for the synthesized active compounds and for his precise statistical analysis.

I would also like to thank my dear colleagues and to all the workers at the Faculty of
Pharmacy, Badr University in Cairo as well as my colleagues in the Miscellaneous
department, national organization of drug control and research. Besides, | would like to thank
my colleagues at Faculty of Pharmacy, Pharmaceutical Chemistry Department, Ain Shams
University for their support and providing help whenever needed.

Finally, my deepest everlasting thanks and appreciation are for my beloved parents for
their continuous support and encouragement throughout my life.
Cmalladl Gyl daallg

Mai Ali Mansour



Part of this work was published in RSC Advance, 2020, 10, 32103-32112.

RSC Advances -

PAPER

™ COVAL SOCIETY
OF CHEMISTRY

Lﬂ Check for updates |

Cite this: RSC Adv., 20

Received 23rd July 2020
Accepted 21st August 2020

DOI: 10.1039/d0ra06428a

rscli/rsc-advances

Elaborating piperazinyl-furopyrimidine based

scaffolds as phosphoinositol-3-kinase enzyme
alpha (PI3Ka) inhibitors to combat pancreatic
cancert

Mai A. Mansour, 2*2 Deena S. Lasheen, {2° Hatem M. Gaber®
and Khaled A. M. Abouzid {*°9

Phosphoinositol-3-kinase enzyme (PI3K) plays a crucial role in driving oncogenic growth in various
mammalian cells, particularly pancreatic cells. In the current study a series of novel furo[2,3-d]pyrimidine
based-compounds were designed and synthesized as potential PI3K-z inhibitors. In accordance to the
structure—activity relationship (SAR) studies of known PI3K-« inhibitors, different linkers including amide,
urea and ether were attached to a piperazinyl furo[2,3-d]pyrimidine core. The synthesized compounds
that revealed moderate PI3K-« inhibitory activity were tested for their anti-proliferative activities against
pancreatic carcinoma on the PANC-1 cell line. Compounds 7b and 8a showed the highest anti-
proliferative activity with ICsq values of 4.5 pM and 6 pM, respectively and relatively, the best in vitro PI3K
inhibition ability within the newly synthesized compounds. Additionally, all the newly synthesized final
compounds were tested on 60 human cancer cell lines. A docking study was carried out on the PI3K-
o active site showing a comparable binding mode to that of FDA approved PI3K-« inhibitors. These
newly discovered lipid kinase inhibitors could be considered as potential candidates for the development
of new targeted anticancer agents.
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Abstract

Cancer is considered rapidly propagating disease, in which the cells divide uncontrollably and
abnormally, surpassing its usual boundaries and can as well extend to other organ and
metastasize. In the meantime, pancreatic cancer is the seventh leading cause of cancer
associated death, world widely, and predicted to be the second cause in the developed world
by 2030.

PI3K family is involved in the normal physiological cell processes such as cell growth,
proliferation, adhesion and survival through the production of lipid second messengers,
binding to and activating downstream effector proteins. Among that family, the PI3K-a
isoform was suggested to be the most frequently altered in human tumors; breast (27%),
endometrial (23%), colorectal (14%), urinary tract (17%) and ovarian (8%) cancers.
Meanwhile, overexpression of the upstream effectors of PI3K such as K-ras appeared within
pancreatic ductal adenocarcinomas that consequently over activates the PI3K pathway,
particularly the alpha isoform. Another member of the PI3K family is the PI3K-y isoform was
reported to be over activated by tumor-derived chemo-attractant signals, contributing in
subsequent myeloid cell adhesion and invasion into tumors. Therefore, inhibiting such

pathway represents an interesting class of rational targets for anticancer agents development.

The current study aimed to design novel Furo[2,3-d]pyrimidine based compounds targeting
PI3K-a and PI3K-y isoforms. The design focused on exploring the SAR studies, previously
revealed by of the lead compounds possessing anti-cancer activity along with bioisosteric
modifications to study the SAR of the newly designed series of compounds. The designed
compounds were synthesized and their structures were confirmed by various spectral and

micro-analytical methods.
This study involved the synthesis of the following unavailable reported intermediates:

1) 2-Chloro-N-phenylacetamide (la)

2) 2-Chloro-N-(p-tolyl)acetamide (Ib)

3) 2-Chloro-N-(4-methoxyphenyl)acetamide (Ic)
4) 2-Chloro-N-(4-nitrophenyl)acetamide (I1d)
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