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Abstract: A new series of Cr(III) , Co(II), Fe(III) and Cu(II) complexes with the 
chalcone ligand were studied on the growth of Hep-2 (Human hepatocellular 
ademocarcinoma ),which is the human larynx cancer cell Line by using in vitro system 
and compared with anticancer drug cisplatin (cis-pt) as appositive control. The cancer 
cells were treated with different concentration and cis-pt after 72 hr. exposure time. The 
cytotoxic activity was tested by inhibition rate as parameter. The results showed 
significant differences (p<0.05) for each three treatments when the inhibition rates were 
increased.The synthesized compounds were tested for antimicrobial activity by cup plate 
diffusion method. The results indicate the enhanced activity of metal complexes over the 
parent ligands. 
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1. INTRODUCTION  

Chalcones are abundantly present in nature from ferns to higher plants1. They are aromatic compounds 
with an unsaturated side chain and often cytotoxic in vitro2. Chalcones have also been reported to be anti-
inflammatory, analgesic and antipyretie3. Some chalcones possess bactericidal, antifungal and 
insecticidal activity and some of their derivatives are reported to be antimutagenic4. Chalcones are 
abundant in edible plants and are considered to be the precursors of flavonoids and isoflavonoids. 
flavonoids represent one of the largest groups of natural products. In addition to the various functions of 
flavonoids   in plants, their widespread distribution in nature, their structural variability, their relatively 
low toxicity, and their  antioxidant activities have increased  the interesting flavonoids as beneficial for 
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human health.Chalcone is a common natural pigment and one of the important intermediate in the 
biosynthesis of flavonoids5. Several therapeutically interesting biological activities of certain chalcones 
have been reported including antibacterial3, anti-inflammatory activity6, chemopreventive activity7, 
cardiovascular disease8, anticancer activity9, cytotoxic activity10, antiprolifirative activity11, antimalarial 
activity 12, antiverial activity13, anti-HIV activity14, etc. The biological activity of flavones can be 
modified upon formation of metal complexes. The synthesized ligand and metal chelates have been 
screened for in vitro antibacterial activity against Escherichia coli and Staphylococcus aureus, and new 
prepared complexes were compared with anti cancer drug cis-platin. 

2. EXPERIMENTAL  

2.1. Instrumentation and Chemical: IR spectra were recorded Pye Unicam Sp. 3100 
spectrophotometer; solid samples were measured as KBr disc. For UV measurement absolute methanol 
and ethanol were used as solvents. Atomic absorption spectra on Shimadzu AA-680. Rotary evaporator 
RE-120 Buchi. Gallenkamp (hot stage) determined M.P. Perkin Elmer B-240 was used for the metal 
analysis. BDH chemicals Ltd.-England, Fluka AG Buchs-Swaziland and Riedel Du Haen Germany 
supplied chemicals. (Cis-platin) (10mg/20mL) was providing by Ebew (Austria). 

2.2.General procedure for the Preparation of chalcone, (E)-1-(2-hydroxyphenyl)-3-p-tolylprop-2-
en-1-one (L): To the mixture of o-hydroxy acetophenone (13.6 gm, 0.1 mol), alcohol (50 mL)  and p-
methyl benzaldehyde  (12.06  gm, 0.1 mol), NaOH (40%,19mL)was slowly added with vigorous 
stirring  (2-3 hrs), till  orange solid mass  was  obtained  and  left  it overnight at ambient temperature. 
Cold 5N, 42 mL HCl was poured on to it with constant stirring. The yellow solid was filtered, washed 
with water, dried and c r y s t a l l i z e d  f r o m  a l c o h o l . Yield 55%, brownish powder, M.P. 122-124 ºC, 
IR (KBr disc) shows absorption at 3365 cm-1 (OH), 1635 cm-1 (C=O). UV-Vis shows max (EtOH) 285 
nm, 335 and 385nm. C. H. N. analysis; C= 80.59 (cal. 80.65), H= 5.87 (cal. 5.92).  

2.3. General procedure for the preparation of the complexes: 0.2 mmoles from L (C16H14O2) was 
dissolved in MeOH (30 ml) then 0.1 m mole metal chlorides was added. The resulting mixture was 
refluxed for 30 min. and the volume of the final mixture was reduced under vacuum. The crude products 
were purified by recrystallization from MeOH to give a powder, yield 72%. Fig. 1. 

2.4. Preparation of Ligand and their Complexes: New complexes Cr-L, Co-L, Fe-L and Cu-L were 
providing by our study14. 10 mg of each complex dissolved in 20 ml of normal saline (stock solution) and 
were stored at (2-8) Cο until processing. 

 

 

Fig. 1: Suggested structure of the prepared complexes 
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4. STUDY OF CYTOTOXIC EFFECT ON CANCER CELL LINE 

One type of cancer cell lines have been used to study the impact of the prepared   compounds under study 
on the growth of cells in laboratory and thus know the specifications of extracts as an anti-tumors, this 
work done at Department of Cancer Research in Bio-technology Research Center, University of Nahrain. 
Cancer cell lines have been used to study the effect of complexes on the growth of cells in laboratory to 
know the specifications of extracts as anti-tumors. Cancer cell line type mutant mouse cells (Human 
hepatocellular ademocarcinoma ),(Hep-2) used with different concentrations comparable with anticancer 
drug cisplatin as a positive control after 72 hr. exposure time. 

4.1. Study of Cytotoxic Effect: In this method, we calculate the proportion of cells number within the 
optimal conditions for growth without the addition of compounds so the output is the control group 
(control). Then compounds are added for the purpose of knowing their effects on cell growth in elected 
lines.The result statistically analyzed by one way ANOVA. the following results as scheme (1) which 
demonstrates the impact of compounds on cells number ratio when using cell line (Hep-2), it is clear that 
hot alcoholic extract have the greatest influence on the proportion of growth cell number and the effect 
was significantly (P <0.05). This result is identical to those published in literature 18. 

All solutions are prepared at the same center and culturing tissues were studied in vitro under optimum 
conditions by the same center. The growth media used in tissue culture technique was MEM (Minimum 
Essential Media) was provided by Fetal Calf Serum (10%) to form a confluent monolyer, then Subculture 
to discard the previous growth medium and the cell washed with sterilized phosphate buffer solution 
(PBS) by autoclave at 121 C° for 15 min and addition 2-3 min and moving the culture flask kindness. 
The trypsin-versene solution to discard and cells incubated at 37 C° until the cell separation from ground 
flask, added new growth media and redistribution of cells at the microtiter and incubated 15 at 37 C°. 

4.2. Cytotoxic or cell growth inhibition Assay: In this assay, the cell line (Hep-2) was treated with new 
complexes and cisplatin by using four concentrations (31.25, 62.5, 125, 250) µg/ml. immediately by 
adding of 25 ml trypsin-versene solutions in to culture bottle and 20 ml of culture medium which 
contains 10% of serum to provide the suspend cells, mixed very well and addition of 0.2 ml to each 
microtiter. The plates were incubated at 37 C° for 24 hour until to form monolayer , then the previous 
culture medium which present in to the plates to discard 0.2 ml of compounds under study were added 
and these three preparation repeated as negative control (cancer cell line Hep-2  with buffer solutions) 
and incubated at 37 C° for 72 hour exposure time. The culture medium to discard from micro litre plates, 
about 0.2ml of crystal violet solution was added to wells and the plates were incubated for 20 min at 37 
C°. The plates washed gently with distilled water and left to dry. In the end of assay the plates were 
examined by ELISA reader at 492 nm transmitting wave length. Only viable cells were able to take a 
stain while the dead cells were not. The inhibition rate was measured according to were Gao et al 19 and 
as follows: 

Inhibition rate %= (Abs. of negative control –Abs. of Test / Abs. of negative control) x100 

4.3. Scheme (1): the comparison of inhibition rates between three treatments with cis-pt drug in cell   
line (Hep-2) 

The results in scheme (1) shows evidence that new complexes have cytotoxic effect on cancer cell line by 
elevated of inhibition rates with concentration increased, this effect was similar to effect of anti-cancer 
cis-platin. In this study , we suggest the new complexes of chalcone ligand have inhibition effect, this 
effect was similar to Tsuda et al 20 studied on colon and liver cancer in mice and result in DNA damge 
after shortly administration of relatively high dose, while carcinogenicity was detected after prolong 
treatment with low doses. Kenyon et al 21 showed the type of organic ligand (bis-8-hydroxyquinolin) 
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coupled to tumer cellular copper forming potent protoeasome inhibitors and apoptosis inducers at copper 
concentration found in tumor tissues. Saadiyh et al22 showed the new copper complexes and aqueous 
origanum vulgare extract have a cytotoxic effect on RD cell line in four concentrations. This study 
similar to our results which raise the inhibition rates with elevation of concentration. The new complexes 
were similar effect to cis-pt that could be attributed to the cis-pt binding to and cross linking of DNA 
which ultimately triggers opoptosis (programmed cell death) 23.   
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