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Summary:

The present study drives at the synthesis of some heterocyclic compounds
including oxiranes, pyrrolidines and pyridones and study their inhibitory effect on
the growth of Leishmania infantum promastigotes in vitro.

For this purpose, substituted chalcones were prepared first, the intermediate
compounds which used to synthesize many heterocycles. The chalcones are
consist of two aromatic rings linked to each other by three carbon atoms. In the
second stage, schiff bases had been prepared by addition of primary amine to
aldehyde or ketone. Then the three-membered rings, oxiranes were synthesized
from the reaction between hydrogen peroxide and chalcones, while the
five-membered rings, pyrrolidines were synthesized by mixing equal amounts of
schiff bases and chalcones. Finally, the six-membered rings, pyridones were
synthesized from the reaction of acetamide or thiocetamide with chalcones.

It is worthy to mention that the structures of all synthesized heterocycles had
been supported by spectral data: Ultra Violet (UV), Infra-Red (IR) and Nuclear
Magnetic Resonance (NMR).

The results showed the inhibitory effect of different concentrations of
all synthesized heterocycles on L. infantum promastigotes growth during 72 h.
and 120 h. The lethal concentration of 50% of the parasites (ICsg) at logarithmic
phase 120 h. was (15-25) pg / ml for oxiranes and (10-30) pg / ml for pyrrolidines
and pyridones.

The results also had indicated that heterocyclic compounds affected the
generation number and time, by reducing (1.5-3.0) generations and increasing the
generation time between (5-10) h.

Furthermore, they studied the synthesized heterocycles effect on some genes
that related to different pathways in the cell. First the results of the electrophoresis
of PCR amplification products of KMP II gene in leishmania mentioned that
appearances of hetero packages in treated promastigotes refers to some genetic
changes compared with control group in the compounds: 2-(p-methoxy benzoyl)-
3-phenyl oxirane (O1), 2-phenyl-3-benzoyl-4-(p-N,N-dimethyl amino phenyl)-5-
(3',4'-methylene dioxy phenyl) pyrrolidine (P5) and 2-phenyl-3-benzoyl-4,5-[Bis
(3',4'-methylene dioxy phenyl)] pyrrolidine (P8). This may provide an evidence
about the reducing of kinetoplastide replication, which was related to the gene
because any defect in expression leads to cell inhibition and decreases the
leishmanial promastigotes.

Also, the electrophoresis of PCR amplification products of LPG 3 gene
showed that appearances of the hetero packages in treated promastigotes refers to



some genetic changes compared with control group in (O6) and (P8) compounds.
The results may added another reason for the promastigotes decreased because
this gene gives a protective surface for membranes and internal cellular structures
of leishmania parasites and this changes may cause its loss.

While, the MDR and MAT II genes were indicated that there is no genetic
changes have occurred in all samples and this may demonstrate that there is no
resistance against the heterocyclic compounds. The studies have shown that these
genes play a role in drugs resistance of leishmania parasites through the mutations
or increased gene expression and this may cause changes in the molecular level,
which may keep on the vital functions and reduce the cell inhibition. As for the
PTR I gene didn't appear in this strain.

In conclusion, the up world results showed that the heterocycles: Oxiranes
(01, 06, O7), Pyrrolidines (P3, P5, P8) and Pyridones (Y7, Y8, Y9) could be used
as anti-leishmanial agents and the presence of substituents like nitro, methoxy,
3,4-CH,0, and N,N-dimethyl in para position may increase their inhibitory
effect. As well, KMP Il and LPG 3 were proved a feasible target for chemotherapy
in L. infantum.



