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In the literature, there are a huge number of compounds synthesised
through various reactions and techniques. However, the usefulness of most of
these compounds in human life is still below the desired level. To handle this
concern, a series of novel benzocoumarins were synthesised from a new
naphthalene-based derivative, and their various biomedical activities were
investigated. From these investigations, the biomedical profiles of these
benzocoumarins are almost completed, clearing their therapeutic effects and

directing the incoming efforts to improve the concluded goals.

In this work, a series of eight novel compounds were synthesised and then
tested for antimicrobial, antioxidant, hypoglycaemic, and antitumor activities.
Also, their pharmacokinetic parameters were evaluated in silico using pre-
ADMET, a free online program. The synthetic scenario involves three sequential
steps. Firstly, the synthesis of SA0 by diazotization and Sandmeyer reactions
using 6-amino-7-chloronaphthalen-2-ol, triethylbenzylammonium chloride,
copper dichloride, 1,1-dimethylethyl nitrite, and p-toluenesulphonic acid.
anhydrous CaCl, was utilised for drying the organic layer , followed by
recrystallization of the sample from aqueous EtOH. Secondly, SA1 was
synthesised by the Pechmann type condensation reaction of SA0 with acetone
dicarboxylic acid catalysed by conc. H,SO4. Lastly, the synthesis of SA2-SA7
was done by the reaction of SA1 with SOCI, in order to convert the carboxylic
acid group in SA1 into an acid chloride-derived product. This is followed by
reacting the resultant intermediate with phenolic derivatives to create the final
product. Each of the resultant compounds has a different group substituted in the
para position of the benzene ring, which are methoxy for SA2, methyl for SA3,
fluoride for SA4, chloride for SAS, bromide for SA6, and iodide for SA7.
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The chemical structures of these new compounds, shown below, were

confirmed by FTIR, '"H-NMR, as well as 3C-NMR.
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Then the pharmacokinetic parameters were evaluated in silico and revealed
that the synthesised compounds have excellent penetration across the
gastrointestinal mucosa and most of them have poor penetration across the blood-
brain barrier. These findings suggest good oral bioavailability along with low

neurological toxicity profiles.

After that, these novel compounds underwent biological evaluation in order
to check their possible activities as antimicrobial, antioxidant, hypoglycaemic,

and antitumor.

The antimicrobial activity evaluation was done by using the famous
method of broth dilution to test these new compounds' activities versus six gram-
negative aerobic bacterial strains, namely Klebsiella pneumonia, Pseudomonas
aeruginosa, Escherichia coli, Haemophilus influenzae, Shigella dysenteriae, and
Salmonella typhi, four anaerobic bacterial strains, namely Prevotella
melaninogenica,  Bacteroides  fragilis, Clostridium  perfringens, and
Fusobacterium necrophorum, and two pathogenic fungal strains, namely
Aspergillus niger and Candida albicans. The safety profile was tested on the

normal flora, a non-pathogenic Escherichia coli strain.

The antioxidant activity evaluation was done by testing these novel
compounds’ capabilities to neutralise hydroxyl as well as 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) free radicals using L-ascorbic acid as a standard. The new
compounds were also tested for hypoglycaemic activity against two blood-

controlling enzymes, yeast a-glucosidase and porcine a-amylase.

Lastly, their antitumor activity was checked using the well-known MTT
cell viability test versus six cancerous cell lines, namely KYSE-30 (94072011,
human Asian oesophageal squamous cell carcinoma), SK-OV-3 (91091004,
Caucasian ovary adenocarcinoma), SKG (C27676, human papillomavirus-related

cervical squamous cell carcinoma), AMN3 (CVCL-M395, murine mammary
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adenocarcinoma), HelLa (93021013, epithelioid cervix carcinoma), and MCF-7
(86012803, Caucasian breast adenocarcinoma). Their toxicity to normal cells was
also investigated using the normal cell line RWPE-1 (human normal prostate

epithelial cells).

The results obtained from the antimicrobial activity assessment of these
novel compounds revealed a number of important observations. Firstly, SA4 and
SAS were the most powerful among these compounds versus the tested bacteria.
Secondly, these compounds were much safer on normal flora compared to
ciprofloxacin, the standard, with SA4 having bacteriostatic rather than
bactericidal potential. Thirdly, our compounds demonstrated a weak-to-moderate
bactericidal effect against the tested anaerobic bacterial strains, which was
significantly lower than the employed criterion, metronidazole. Finally, the
antifungal activity of most of these novel compounds was very high as compared
to nystatin, the standard, and SA4 and SAS were the most active versus the tested

pathogenic fungi.

From the outcomes obtained from investigating the antioxidant activity of
these new compounds, SA0 was the most powerful antioxidant against both
hydroxyl and DPPH free radicals among these compounds as compared to L-

ascorbic acid.

The hypoglycaemic test results revealed that, when compared to Acarbose,
SA4 and SAS had the highest suppression activity against both yeast a-

glucosidase and porcine a-amylase enzymes.

Finally, the gathered outcomes from testing the antitumor activity of these
new compounds reveal some important observations. Firstly, SA4 and SAS had
the most potent antitumor activity compared to 5-fluorouracil, the standard.
Secondly, regarding the safety profile of these compounds, SA4 was the safest

one on the normal cell line, RWPE-1.

\
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From the aforementioned observations, SA4 and SAS5, the fluorinated and
chlorinated compounds, respectively, have promising activities as antibacterial,
antifungal, hypoglycaemic, and antitumor agents, along with an excellent safety
profile for SA4 on normal flora and normal cell line. On the other hand, SA0, a
dichloronaphthol compound, has the strongest antioxidant activity and could

provide a valuable platform for creating a new antioxidant drug in the future.
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