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Abstract

In scientific papers, there is a mass of compounds that have been synthesized
using different reactions and methodologies. However, the relevance of the
majority of these compounds in human existence remains below the advanced
concepts. To address this challenge, a novel naphthalene-based compound was
used to synthesize a novel series of tri-functionalized benzo[g]coumarin
derivatives, and their diverse biological activities were explored. This research has
nearly completed the pharmacological profiles of these benzo[g]coumarins,

clarifying their therapeutic actions and guiding future attempts to optimize them.

The synthetic strategy used in this research to reach the target involved the
following sequential steps: In the beginning, a novel naphthalene-based compound,
7-chloro-6-methoxynaphthalen-2-ol, abbreviated as SF0, was synthesized from 6-
amino-7-chloronaphthalen-2-ol by applying an aromatic nucleophilic substitution
reaction. After that, SFO0 was condensed with acetone dicarboxylic acid via two
entries based on the Pechmann reaction to prepare a novel tri-functionalized
benzo[g]coumarin derivative, abbreviated as SF1. Finally, in the presence of
thionyl chloride, the latter derivative was coupled with different para-substituted
phenolic-based derivatives to afford the target series of six novel

benzo[g]coumarin-based 4-esterified derivatives, abbreviated as SF2-SF7.

The chemical structures of the prepared naphthalene-based compound SF0
and benzo[g]coumarin derivatives SF1-SF7, as shown below, were elucidated by
using well-known spectral techniques, which included FTIR, 'H-NMR, and "*C-
NMR.
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Using the PreADMET predictor, a 100%-free online server, the
pharmacokinetics and drug-likeness properties of the prepared benzo[g]coumarin
derivatives SF1-SF7 were calculated in silico and compared to those of the

precursor naphthalene-based compound SFO.
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The biological activities of the prepared benzo[g]coumarin derivatives SF1-
SF7 were evaluated in vitro and compared to those of the precursor naphthalene-
based compound SFO0. These activities included cytotoxic, antioxidative,

antidiabetic, and antimicrobial properties.

The preliminary anticancer activity was screened utilizing an MTT-
dependent sensor assay against six cancer-derived cell lines. The latter involved
SK-OV-3, HeLa, KYSE-30, AMN3, SKG, and MCF-7 cells. The cytosafety was

also assessed by employing the same assay on a normal-cell line, RWPE-1.

The ability to trap DPPH and hydroxyl free radicals of the prepared
compounds was used to assess antioxidative activity, while their ability to suppress
yeast a-glucosidase and porcine o-amylase enzymes was used to assess anti-

diabetic activity.

The antimicrobial activities were evaluated by a broth microdilution assay
against pathogenic microbes. They were six aerobic gram-negative bacteria named
K. pneumonia, H. influenzae, E. coli, S. typhi, S. dysenteriae, and P. aeruginosa, as
well as four anaerobic bacteria named B. fragilis, C. perfringens, F. necrophorum,
and P. melaninogenica, and two fungi named C. albicans and A. niger. The
harmless influence towards normal flora was checked using a broth microdilution

assay on a non-pathogenic bacterium model named E. coli (BAA-1427).

The outcomes of the in silico study revealed that most of the prepared
compounds had suitable theoretical pharmacokinetics and drug-likeness properties
as orally administrated applicants. Therefore, they have an opportunity to reach the

market due to low attrition rates throughout drug development and clinical trials.
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The results obtained from screening the anticancer activity revealed that the
fluorinated derivative SF4 had the most potent and broad anticancer activity when
compared to other prepared compounds, with ICsy values close to standard,
particularly against MCF-7 and HeLa cell lines. In terms of cytosafety, the
synthesized compounds were identified to be safer than the standard. Among them,

the fluorinated derivative SF4 had the highest safety record.

The antioxidative activity scan revealed that the precursor naphthalene-
based compound SF0 had the strongest uptake effect on DPPH and hydroxyl free
radicals, particularly in comparison to the prepared benzo[g]coumarins, with an

efficacy roughly equivalent to the standard.

The results of detecting antidiabetic activity revealed that the
benzo[g]coumarin derivative SF2 had the highest suppressing effect versus yeast
a-glucosidase and porcine a-amylase enzymes compared to the other synthesized

compounds, with a potency related to the standard.

The outcomes collected from evaluating the antimicrobial activities revealed
several interesting points. Firstly, the chlorinated-derivative SF5 had the highest
antibacterial activity among other prepared compounds towards all the tested
pathogenic aerobic gram-negative bacterial strains. Secondly, the synthesized
compounds showed a higher harmless influence level for the tested non-pathogenic
aerobic gram-negative bacterium model when compared to the standard. The
benzo[g]coumarin derivatives SKF1 and SFS5 received the highest harmless
influence rating. Thirdly, the benzo[g]coumarin derivative SF2 had the highest
antibacterial activity among other prepared compounds towards all the tested
pathogenic anaerobic bacterial strains. Finally, around half of the prepared

compounds had excellent antifungal activity towards both tested pathogenic fungal

\



Abstract

strains, outperforming the standard, with the benzo[g]coumarin derivative SF1

being the best among them.

Consequently, the pluralism of the biological activities of our novel
compounds may put a spotlight on exploring new anticancer, antioxidative,
antidiabetic, antibacterial, and antifungal agents. The majority of our compounds
can be classified as fortunate frameworks for designing and developing innovative,

effective medicines with low toxicity.
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