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Abstract

This study involves the environmentally friendly synthesis green synthesis,
pharmacological evaluation, and molecular docking analysis of some heterocyclic
compounds structurally analogous to curcumin and derived from benzofuran, The

study included four stages:

The first stage is preparing of,[1,7-di(benzofuran-2-yl)hepta-1,6-diene-3,5-
dione](A1),[1,7-bis(6-methoxybenzofuran-2-yl)hepta-1,6-diene-3,5-dione]  (Az),
and [1,7-bis(5-bromobenzofuran-2-yl)hepta-1,6-diene-3,5-dione] (Asz), and
diagnosing them using spectral diagnostic methods(IR, 'H-NMR,"*C-NMR),
knowing their physical properties.

The second stage involves the formation of new heterocyclic compounds,
pentacyclic and hexacyclic, through reactions (Ai-3) with ammonia derivatives to
form pyrazole and pyrimidine compounds (Aia-3a), (Aib--3b), (Aic--3¢), (A1d-3d),
(Are-3e), (Aif-3f), (Aig-3g) respectively. (Ai-3)were also reacted (Ai-3) with
hydroxylamine to formation (Aih-3h) compounds and with acetylacetone to form
(A1i-31). with ethyl acetoacetate to form (Ajj-3j), and the latter underwent
cyclization reaction with urea in a second cyclization reaction to form (Aik-3k, Ail,
Aim), in which the closure was observed through both carbonyl groups in all
compounds, as confirmed by the sources cited in the study. the suggested
mechanism for these reactions was investigated depending on the spectral evidence

and also studied physical properties.

The third stage includes the biological study of these compounds, we are
prepared (36) compounds through this study but only (16) compounds were
selected for study the biological activity, The disc method was used for 12
compounds(Aia-za, Aib-3b, Aie-ze, Aof, Aig, Ai1) which evaluated against
selected microbial strains, including Staphylococcus aureus, Excherichia coli,

(Gram-positive), Pseudomonas aeruginosa (Gram-negative), and the fungal strain



Candida albicans. The results revealed that these cyclic compounds exhibit
significant biological activity, particularly as anti-inflammatory and antifungal
agents, highlighting their potential as promising bioactive molecules. and the
concentration method was used for 4 compounds (A, Ai-3) compounds which
evaluated against Gram-positive and Gram-negative bacteria (Staphylococcus
aureus, Escherichia coli and Salmonella typhimurium) as well as the yeast

(Candida albicans).

In the fourth stage according to the docking of the biological evaluation of
compounds new organic compounds was studying their effects on kidney cancer in
experimental mice, only (A, Ai-3) 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 four important enzymes
(TNF-alpha, IL-6) proteins, (COX-2 and LOX-2) enzymes these are responsible
for inflammation in the body. The results showed that the prepared organic
compounds exhibited strong binding and inhibition towards these enzymes
and proteins, As a result Additionally, a histopathological examination of the
kidney revealed significant improvement. It was found that Compound (Az) caused

the complete disappearance of tumor cells in the kidney.



The aim of study

Due to the significant importance of curcumin in organic chemistry and its broad
applications in the medical, pharmaceutical, and biological fields, our goal in this study
1s to prepare compounds that are highly similar to the general structure of curcumin,
with differences in the nature of the substituents. We then subject the prepared
compounds to known and proven organic reactions, followed by a molecular docking
study to test the best candidates for biological applications. These compounds are then

used in tissue injections to test their effectiveness in inhibiting kidney cancer
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