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Abstract 

        In spite of having more than two centuries of scientific history, 

curcumin is still attracting the attention of many researchers worldwide. 

Also, there is an accumulative research data which reported the beneficial 

effects of curcumin as antibacterial, antiprotozoal, anticancer, 

antioxidant, antidiabetic, anti-inflammatory and neuroprotective agent. 

However, the clinical applications of curcumin are restricted by its low 

bioavailability because of its poor aqueous solubility, low oral 

absorbability, and fast metabolic rate. Although there are many 

approaches have been investigated to address these issues, structural 

modification via ring variation has been considered as a promising 

program.  

       Due to its simplicity and versatility, coumarin nucleus has been 

described as a privileged chemical backbone, which can be used as a 

scaffold in the development of new active compounds with diverse 

potential activities. 

      In this thesis, two series of curcumin analogues were prepared by 

replacing the guaiacol rings of curcumin with halogenated 4-

alkylcoumarin nuclei in an attempt to modify the physicochemical 

properties of curcumin and to potentiate its antibacterial, antioxidant and 

cytotoxic effects.  

 

      Sixteen curcumin analogues were synthesized in sequential steps 

initially by converting the 3- or 4-aminophenol to its corresponding 

halophenols. Then, the resulted halophenols underwent Pechmann 

condensation reaction with either ethyl acetoacetate or with ethyl 

propionylacetate to afford halo-4-alkylcoumarins. These coumarins were 
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formylated by Vilsmeier-Haack reagent to produce formylated halo-4-

alkylcoumarins. Target curcumin analogues have been synthesized by an 

aldol condensation reaction of formylated halo-4-alkylcoumarins and 

acetyl acetone.  

 

        The reaction intermediates were identified by detecting their 

characteristic physical properties such as the melting point, Rf value and 

max as well as their FTIR spectra. The chemical structures of each of the 

synthesized analogues was confirmed by analyzing their FTIR, 1H-NMR 

and 13C-NMR spectra. 

 

        Biological activities of the synthesized analogues were evaluated 

using curcumin as a positive control. These activities included the 

antioxidant efficacy assessed via DPPH (2,2-diphenyl-1-picrylhydrazyl) 

and hydroxyl radical scavenging activity tests, preliminary antitumor 

activity assessed by MTT(3-[4, 5-dimethylthiazol-2-yl]-2,5diphenyl 

tetrazolium bromide) test against MCF-7 and HeLa cancer cell lines, and 

antibacterial activity against Haemophilus influenzae, Pseudomonas 

aeruginosa, Escherichia coli, and Klebsiella pneumonia using a disk 

diffusion technique.  

 

       The results of testing the antioxidant activity showed that the SC50 

values of the synthesized analogues are closely related to the positive 

control. Concerning the preliminary antitumor activity, the analogues 

with fluoro-4-alkylcoumarin nucleus show superiority over curcumin and 

other analogues.   
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      In the testing of antibacterial activity, the synthesized analogues 

displayed variable activities with a superior effect attributed to chloride-

based analogues. 

      In the course of performing the solubility test, the synthesized 

analogues displayed an improvement in their aqueous solubility. This 

improvement may be contributed to the presence of halogens and the 

inversion of configuration of the double bond at carbon number 6. 

      It is proposed that the synthesized curcumin analogues with improved 

aqueous solubility and biological activities may be employed as useful 

guides to improve the therapeutic applications of curcumin.  
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