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Abstract

Abstract

Inflammation is a protective body response that develops to get rid of any harmful
agent together with the body’s immunity. Non-steroidal anti-inflammatory drugs (NSAIDS),
the most commonly used non-selective anti-inflammatory agents; exhibit several side effects
upon prolonged use especially in treatment of chronic inflammatory diseases. Side effects
maybe minimized by the use of selective inhibitors other than non-selective anti-
inflammatory agents. Among the most commonly known targets in inflammation cascade is
the PDE4 enzyme. The PDEs family consists of 11 isoforms but in our research our target
was the PDE4 isoform and in particular PDE4B subtype due to its critical role in
inflammation. Well established drugs acting on such target exhibited serious side effects as
nausea, vomiting and diarrhea. In this research, the aim was to design and synthesize novel
compounds with potential anti-inflammatory activity especially PDE4B inhibitory activity

with minimal side effects.
The thesis included six parts:

1-Introduction

It includes definition of inflammation, and different inflammatory mediators secreted
in the body during inflammation, one of which is tumor necrosis factor alpha (TNF-a) which
is one of the most important cytokine, followed by brief note about PDE family and different
PDE subtypes. Then, the role of PDE4 isoform in inflammation is clarified and in particular
PDEA4B subtype and finally examples from literature for different PDE4 inhibitors especially
those acting at PDE4B subtypes.

2-Rationale and design

It emphasizes the design of novel organic compounds for synthesis Illa-e, Vla-i,
IXa-h and XVla-e having potential anti-inflammatory activity against PDE4B enzyme. The

design was done by bioisosteric modifications in different potent lead compounds after
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structure activity relationship (SAR) study aiming to increase the selectivity towards PDE4B
inhibition and to decrease the undesired side effects.

3- Results and Discussions

This part contains the theoretical discussions for the obtained results and divided into
two parts:

e Chemistry

It includes a discussion of the different chemical methods for preparing the starting

material and intermediates stated in the literature and the used procedures in this research.
e Biological evaluation

Among the novel synthesized target compounds Illa-e, Vla-i, IXa-h and XVla-¢, the
titled compounds Il1b-e, Vic-h, 1Xa,b,d-g, XVIc,d,e were tested for their anti-inflammatory
activity against standard anti-inflammatory drug (indomethacin) via invivo assays as rat paw
edema model and measurement of level of decrease in TNF-a levels by sandwiched ELISA
technique. The titled compounds Ille, Ve, Vig, VIh, 1Xa, IXb, IXe, IXg and XVId were
subjected to the invitro assay by screening of the target compounds over PDE4B enzyme and
comparison of the inhibitory activity of the tested compounds to that of reference compounds
used during the experiment.

4 -Molecular Modeling:

The design of novel potential anti-inflammatory agents as PDE4B inhibitors was
based on the molecular modeling simulation by direct molecular modeling docking study
using the crystal structure of PDE4B enzyme obtained from protein data bank (pdb.org). The
practical steps were carried using Discovery Studio Software 2.5, GOLD protocol. The
results of PDE4B inhibitory activity obtained in in the invitro assay were interpreted and
further correlated with the biological activity data.
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