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PCDDs, Polychlorinated Dibenzo-p-Dioxins constitute a group of chemicals that 
have been shown to occur everywhere in the environment. They have been identified • in 
emissions from MSW, hazardous waste, and industrial incinerators, as contaminants in 
commercial and technical products and in exhaust gases from cars. Their persistency 
and accumulation in biological systems contribute to the widespread environmental and 
toxicological problems associated witii them. 

Toxic and biological effects^ produced by these compounds are species- and 
tissue-dependent; most appear to be mediated by binding to the Ah receptor, the 
intracellular receptor of Polycyclic Aromatic Hydrocarbons (PAH). QSAR studies^ on 
the highly-specific noncovalent binding with this receptor have indicated that 
structural and electronic requirements for the ligand are planar, polarizable 
aromatic skeletons and hydrophobic lateral substituents. Theoretical studies have 
suggested thai ligand-receptor interactions are guided by dispersion^ or by 
electrostadC* forces. 

The knowledge of tiie recognition process with the target cellular receptor at 
the molecular level plays a key role in gaining insight into the biological mechanism 
of the PCDD action. As the receptor molecular structure is not known we have used an 
indirect method which compares known active and inactive ligand properties. 

Molecular Electrostatic Potential (MBP), the potential created in the space 
around the molecule by its nuclei and electrons, has proven to be an effective means 
to analize biological recognition processes*. 

This paper reports a study of the relationships between MEP distributions of 
some PCDDs and their Ah receptor binding affinities. 

To study the electronic effects of different substitution pattems the following 
isomers of TetraChloroDibenzo-p-Dioxins (TCDD) have been chosen: 2,3,7,8-, 2,3,6,7-, 
1,3,7,8-, 1,2,3,4- and 1,4,6,9-TCDD. To study die effects of the degree of 
chlorination the analysis has been extended to 1,2,3,7,8-PeCDD, 1,2,3,6,7,8-HxCDD and 
OCDD. 

These molecules have been selected for two other reasons. Their binding 
affinities and activities show a broad range of values, from the most active 
2,3,7,8-TCDD to the inactive OCDD. Moreover a homogeneous set of measurements^ is 
available, the exception being 1,4,6,9-TCDD. This molecule has been considered as it 
lacks substituents in the lateral positions. 

On the basis of a previous analysis -̂̂  calculation of the MEP distributions were 
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made with Uie HF-SCF method at the 3-2 IG level. The comparison of MEP pattems is 
perfonned on a plane parallel to the molecular plane and on a three dimensional 
lattice around the molecule. 

For the active PCDDs the electronic distribution is strongly polarized toward 
the outer regions of the aromatic rings and thus causes the presence of accessible 
positive regions of MEP above the molecular plane. 

This result suggests that an effective molecular recognition process requires 
the electrostatic interaction between the PCDD aromatic region and an electron donor 
site of die receptor. Moreover, for the TCDD isomers the electrostatic 
"accessibility" to the electrophilic planar region decreases with the same trend as 
for the binding affinities. 

Witii respect to some TCDD isomers, 1,2,3,7,8-PeCDD and 1,2,3,6,7,8-HxCDD show 
higher values of affinity; this could be attributed to the effect of four chlorine 
atoms in the 2,3,7,8 positions which seems to overcome the decreased "accessibility" 
of the electrophilic aromatic region, 
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