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Abstract 

Five curcumin derivatives were synthesized and 
evaluated by cytotoxic activity in bladder cancer and 
non-tumor cells. 

Introduction 

Curcumin is the major constituent extracted from 

dried rhizomes of Curcuma longa, a commonly spice 

used in traditional Indian medicine (Ayurveda) with 

various purposes.
1
However, the potential of 

curcumin as a biomolecule with pharmacological 

activities is limited by its chemical and metabolic 

instability and low solubility in water. Because of 

this, many strategies to improve solubility and 

availability of curcumin are being established in 

order to enable the use of this compound, among 

them, the production of curcumin nanoparticles
2
 and 

synthesis of curcumin derivatives
3 

have been 

proposed to solve these problems. Continuing the 

work of our group with bioactivity molecules
4
, the 

aims of this study were to synthesize curcumin 

derivatives and evaluate whether they have 

cytotoxic effect in human bladder cancer cells.  

Results and discussions 

Five curcumin derivatives 1-5 were synthesized by 

the synthetic route shown in Scheme 1.The structure 

and purity of synthesized curcumin derivatives were 

analyzed by Gas Chromatography coupled to Mass 

Spectrometry (GC-MS) and yields ranging from 50% 

to 90%. Cells were treated with different 

concentrations (6.25 – 100 μM) of curcumin 

derivatives for 24 hours. The viability was assessed 

by measuring the reduction of soluble MTT. 

 

 

 

 

 

 

Scheme 1. Synthesis of curcumin derivatives 

 

The less effective compound against 5637 cells was 

methyl substituted 1, because this group has a lower 

electronegativity when compared to other 

substituents. Compounds 2, 3 and 4 showed similar 

cytotoxicity, although curcumin derivative with 

methoxy group showed slight decrease of 

cytotoxicity. Derivative 5 with substituent chloro in 

ortho position was the most effective in inhibition of 

5637 cells (Figure 1). 

  

 

Figure 1. Concentration effect of compounds 1-5 

against human bladder cancer cell 5637 (left) and 

non-tumor CHO (right) in 24 hours. 

Conclusions 

Data presented indicated that curcumin derivatives 

are able to induce growth inhibition human bladder 

cancer cells (5637) and demonstrating the influence 

of different substituents on aryl rings, although the 

potential mechanisms of action deserve further 

research. 
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