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SUMMARY

This study involved the environmentally friendly synthesis of various new
heterocyclic compounds. These compounds are derived from ethyl Coumarilate
(K1) and substituted with different groups, such as ethyl 7-methoxybenzofuran-
2-carboxylate (K2) and ethyl 5,7-dinitrobenzofuran-2-carboxylate (K3). The
heterocyclic compounds prepared include pyrazole and pyrimidine compounds.
The first series involves the preparation of five-member ring compounds through
the reaction of ethyl coumarilate (K1, K2, K3) with ammonia derivatives such as
hydrazine, phenylhydrazine, semicarbazide, and thiosemicarbazide which
afforded pyrazoline derivatives (Kla,b,c,d K2a,b,c,d K3a,b,c,d). On the other
hand, the second series involves the preparation of Six-member ring compounds
through the reaction of ethyl coumarilate (K1, K2, K3) with ammonia derivatives
like urea, thiourea, and guanidine nitrate afforded pyrimidine derivatives
(Kle,f,g, K2e,f,g, K3e,f,g). The structures of the products were identified
according to their physical properties and spectral data (FTIR, '"H-NMR, and '*C-
NMR). Moreover, the suggested mechanism for these reactions was investigated
depending on the spectral evidence. According to the docking, the biological
evaluation of twenty-one new organic compounds derived from ethyl coumarilate
was studying their effects on bladder cancer in experimental mice. Out of the
twenty-one compounds, only five were chosen following a docking program
analysis. It opted for the compound displaying the most negative AG value,
indicating strong interaction and effective inhibition of three important enzymes:
TNF-alpha, COX-2, and IL-6. These enzymes are responsible for inflammation
in the body. The results showed that the prepared organic compounds exhibited

strong binding and inhibition towards these enzymes.

As a result, a study involving 85 male mice was undertaken. They were
evenly distributed among seven groups, with each group comprising five mice.
The first group acted as the control, receiving a standard diet and distilled water.
Groups 2 to 7 were administered doses of N-butyl-N-(4-hydroxybutyl)

nitrosamine (BBN) for 4 months at a dose of 0.05% in drinking water. Then,



group 3 animals were treated with three different doses of compound K2a (0.5-
1-1.5 mg/kg) via intraperitoneal injection for 21 days. The same work was done
for groups 4 with compound K2b, 5 with compound K2c¢, 6 with compound K1d,
and 7 with compound K1f. All compounds were administered at three different
doses (0.5-1-1.5 mg/kg) via intraperitoneal injection for 21 days. Unfortunately,
all the mice in group 7 died when this compound was used, even at different

doses, due to the high dose of the compound.

Biochemical results showed that compound K2b exhibited interesting
anticancer activity, significantly reducing the increase in TNF-alpha levels in
BBN-induced acute bladder inflammation and lowering the elevated levels of
COX-2 and IL-6, thereby reversing bladder cancer injury. These compounds
showed promising ability to inhibit these enzymes. Additionally, a
histopathological examination of the bladder revealed significant improvement.

It was found that Compound K2b caused the complete disappearance of cancer

in the bladder.
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