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Summary

Summary

The concept of molecular hybridization has been employed in a wide range
of chemical synthetic approaches to obtain different hybridized compounds with
a wide spectrum of bioactivities. This work unveils the first synthesis of seven
novel coumarins that are linearly hybridized with a pentagon-shaped heterocycle
made up of three heteroatoms, one sulfur atom, and two oxygen atoms. The
enlisted synthetic pathway to synthesize the targeted hybrids in this work
includes three synthetic steps: (a) coupling reaction; (b) Pechmann condensation

reaction; and (c) esterification reaction.

The structural frameworks of the synthesized hybrids were verified with
the aid of spectroscopic analytical techniques, which comprised 'H-NMR, !*C-
NMR, and FTIR. The synthesized hybrids were investigated in silico, with the
aid of online platforms, for their drug eligibility characteristics as well as their
toxicity and pharmacokinetic profiles. The biomedical potentials of these hybrids
were evaluated in vitro, which includes antiproliferative, antidiabetic,
antioxidative  stress, anti-inflammatory, and antimicrobial potentials.
Additionally, their safety profile toward commensal bacterial strains and

nontumor cell lines was also assessed in vitro.

The MTT-based assay was used to assess the antiproliferative potential of
the synthesized hybrids utilizing six tumor cell lines, while two sugar
hydrolyzing enzymes were used to examine their antidiabetic potential. The anti-
inflammatory potential was tested against three inflammatory-associated
enzymes, and the anti-oxidative stress potential was studied on human cell lines
that had been subjected to a specific concentration of the oxidative stressor. The
antibacterial potential of the synthesized hybrids was assessed using six aerobic
gram-negative bacterial strains and four additional anaerobic bacterial strains.
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The antifungal potential was assessed against two pathogenic fungal strains.
Finally, three commensal bacterial strains and three nontumor cell lines were
employed to evaluate the biosafety and cytosafety profiles of these hybrids,

respectively.

Based on the gathered data, several findings were uncovered. The
molecular  hybridization approach successfully yields seven novel
dioxathiolo[g]coumarin hybrids, abbreviated as Precursor O-III and DOT1-
DOT6. These hybrid compounds exhibit desirable toxicity and oral
bioavailability characteristics, according to the computer-acquired data. The
antiproliferative investigation revealed that DOT3 was the most potent among
the examined hybrids, while the antidiabetic investigations showed that DOT1
and DOT?2 have potent inhibitory potential against glucosidase and amylase,
which highlights their potential as effective antidiabetic candidates.

The antioxidative stress assessments reported that DOT3 has superior
capability to suppress the induced oxidative stress on human cell lines. The
findings of the anti-inflammatory investigation showed that Precursor O-III
exhibited significant anti-inflammatory potential via the lipoxygenase-dependent
pathway. The antimicrobial investigations revealed that DOT4 has shown robust
antibacterial potential against all aerobic bacterial strains tested, showing a
potency comparable to that of Ciprofloxacin. In addition, Precursor O-III
demonstrated notable potential against the two examined pathogenic fungal
strains, exceeding the antifungal potential of Nystatin. However, the potential of
the synthesized hybrids toward the anaerobic bacterial strains was inferior to that

of the reference drug.
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The biosafety investigations toward the commensal bacterial strains report
that all the synthesized hybrids, particularly DOT4, demonstrate a significant
level of safety when tested against these nonpathogenic strains. The cytosafety
investigations toward the nontumor cell lines displayed that DOT3 has a
significant safety profile toward these cell lines, which highlights its selectivity
toward the cancer cell lines. Ultimately, it can be inferred that these hybrids are
likely to serve as valuable frameworks for the development of novel medications

with a wide range of bioactivities in the foreseeable future.
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