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I 

Abstract 

This study presents the rational design, synthesis, and comprehensive 

biological assessment of a novel series of linear 1,3-dioxolane coumarin 

hybrids (DCH1 DCH7) as potential multi-target therapeutic agents. The 

synthetic pathway commenced with the reaction of hydroquinol and 

diiodomethane to yield an intermediate compound (P-DCH), which was then 

subjected to Pechmann condensation with 3-ketoglutaric acid, affording the core 

hybrid scaffold DCH1. This core was subsequently diversified through 

esterification with a range of 4-substituted phenols, producing derivatives 

DCH2 DCH7 in high purity, as confirmed by FTIR, 1H-NMR, and 13C-NMR 

spectroscopy. 

The biological activities of the synthesized compounds were 

systematically evaluated for their antioxidant, anticancer, anti-inflammatory, 

antidiabetic, and antimicrobial potential. Additionally, their biocompatibility 

was tested using non-cancerous human cell lines and commensal gut bacteria. 

Among the derivatives, DCH4 demonstrated notable antioxidant capacity 

(iROS = 228.52 RFU) and anticancer activity, with IC50 values ranging from 

- -30 cells. DCH1 

exhibited the strongest anti-inflammatory response, inhibiting COX-1 and 

COX-2 with IC50 

antidiabetic activity, DCH2 -glucosidase 

-amylase with IC50  

DCH2 also showed promising antibacterial effects against anaerobes, 

displaying MIC values between 7.00 comparable to 

metronidazole while DCH5 was highly active against aerobic gram-negative 

efficacy, DCH1 outperformed nystatin, achieving MIC values between 1.25 and 



 

II 

DCH5 also displayed a favorable safety profile, with selective 

activity against pathogenic strains over commensal Escherichia coli (MIC = 

16.00 /ml for strains BAA-1427, BAA-1430, and MG1655). 

Furthermore, DCH4 demonstrated low cytotoxicity toward normal human cells, 

with IC50  

In silico pharmacokinetic analysis using PreADMET and SwissADME 

tools revealed promising drug-likeness and acceptable ADME (absorption, 

distribution, metabolism, and excretion) properties, supporting their potential as 

orally bioavailable agents. Toxicological prediction via ProTox-3.0 further 

indicated low risk, with no significant immunotoxic, carcinogenic, or cytotoxic 

concerns. Collectively, these findings highlight the potential of the 1,3-

dioxolane coumarin hybrid scaffold as a valuable chemotype for the 

development of multifunctional bioactive compounds with broad-spectrum 

therapeutic applications. 

 

 

 

 

 

 

 

 

 



 

~ ~

                                                              

 

 

 
 

 

 

 

 

 

 

 

 

 

  



 

~  ~ 

 

              

  1,3-  (DCH1 DCH7)     

.             

(P-DCH)              

 DCH1.               

   4    DCH2DCH       

 FTIR 1H-NMR 13C-NMR. 

              

      .  

              

  .      DCH4      

228.52 RFU (iROS  =      IC50  13.28 

/   MCF-7 44.21 /   KYSE-30.   

DCH1         COX-1 COX-2 IC50  

123.30 102.10 /  

       DCH2       

  IC50  376.11 339.99 /  .   DCH2 

            (MIC) 

./        DCH5    

    MIC = 2.50 /    . 

        DCH1    MIC   

1.25 1.45 /.    DCH5         

     E. coli   (MIC = 16.00 27.00) 



 

~  ~ 

/  BAA-1427 BAA-1430 MG1655     

DCH4          IC50  134.94 

149.73  /. 

              

              

   .            

     . 

        1,3-      

        . 


