
Integrated Computational approach for identifying Curcumin and its isomers as anti-cancer agents
O.A.D.B Perera, G. Parthiban*

Department of Chemistry, Faculty of Science, Eastern University Sri Lanka, Chenkalady, Sri Lanka
*parthibang@esn.ac.lk

INTRODUCTION

METHODOLOGY

RESULTS AND DISCUSSION

CONCLUSION

REFERENCES

• Geometry optimization & frequency calculation(Gaussian09)
• Pka calculation (Thermodynamic cycle)
• Multiple regression analysis (Microsoft Excel)
• Docking studies (AutoDock4, DiscoverStudio, OpenBabel)
• QSAR Analysis (ChemMaster)
• Prediction of drug likeness (ChemMaster)

• Prediction of ADMET properties (SwissADME, pkCSM)

Curcumin [1,7-bis (4-hydroxy-3 methoxyphenyl)-1,6-
heptadiene-3,5-dione] is a natural compound which is
extracted from the rhizome of Curcuma longa. It has a
significant anti-cancer property by inhibiting Histone
Deacetylase enzyme. However, the valuable therapeutic
potential of Curcumin is limited by poor solubility, chemical
instability and restriction bioavailability. To minimize these
limitations; a Computational study was carried out to
identify Curcumin’s anti-cancer potential in Di Methyl
Sulfoxide (DMSO) media by focusing its’ different isomers.

OBJECTIVE
To investigate the structure-activity relationship (SAR) and
inhibitory potential of Curcumin and its isomers against
HDAC enzymes by integrating Computational Chemistry.
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a, s-trans, s-trans, b -15.0687 -4.67 376.32 0.3902 3.42 YES YES -4.01 -0.562 -2.99 YES NO -0.002 NO

a, s-trans, s-trans, a -16.9313 -4.76 324.1 0.3902 3.42 YES YES -4.191 -0.873 -2.887 YES NO 0.075 NO

b, s-trans, s-trans, b -15.5968 -5.11 178.12 0.3902 3.42 YES YES -3.704 -1.047 -2.902 YES NO 0.071 NO

b, s-trans, s-cis, b -16.0513 -4.59 429.16 0.3902 3.42 YES YES -4.004 -0.942 -2.887 YES NO 0.075 NO

a, s-trans, s-cis, b -15.1009 -4.55 462.51 0.3902 3.42 YES YES -3.714 -1.047 -2.898 YES NO 0.071 NO

a, s-trans, s-cis, a -15.4694 -4.45 547.19 0.3902 3.42 YES YES -3.862 -0.979 -2.898 YES NO 0.071 NO

b, s-cis, s-cis, b -15.3498 -4.67 375.85 0.3902 3.42 YES YES -4.004 -0.942 -2.887 YES NO 0.075 NO

a, s-cis, s-cis, b -15.2582 -4.71 352.47 0.3902 3.42 YES YES -4.191 -0.873 -2.887 NO NO 0.075 NO

a, s-cis, s-cis, a -15.2232 -4.19 850.23 0.3902 3.42 YES YES -3.763 -0.997 -2.898 YES NO 0.053 NO

Diketone -15.4694 -3.56 2450 0.5481 2.97 YES YES -3.885 -0.55 -2.963 YES NO -0.022 NO

a/b
cis/trans

Statistical data
R2=0.80, Adjusted R2  =0.71, 
SE=0.16 
➢ HOMO energy (p=0.01)
➢ dipole moment (p=0.11) 
➢ pKa (p=0.28)
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