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Substituent effect on - and -electron structure of a ring and the nitro group in a series of meta- and para-X-substituted nitrobenzene derivatives (X = NMe2, NHMe NH2, OH, OMe, Me, H, F, Cl, CF3, CN, CHO, COMe, CONH2, COOH, NO2, and NO) were studied. Changes in the  and -electron structure were characterized by pEDA and sEDA parameters (obtained by summation of  and  orbital occupancies) [1]. 

It was noticed that the correlation between pEDA and sEDA of the ring depends on electronegativity of the atom linking the substituent with the ring. Furthermore, it was observed that substituents from the meta- and para- position change in a similar way the -electron structure of the ring, but the -electron structure is more sensitive to substituent effect from the meta position.

By analyzing the -electron structure of the nitro group, it was shown that pEDA(NO2) values are well correlated with all used characteristics of the substituents: σ, cSAR(X) and SESE. The greater impact on the substituent effect was found for derivatives with para-electron-donating substituents in compare with electron-attracting substituents and meta-substituted derivatives.

The substituent effect on the -electron structure of the nitro group, sEDA(NO2), was significantly greater for meta derivatives than for the para ones due to the dominating inductive effect in meta-substituted nitrobenzene derivatives [2].
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