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Reactivity and Binding Features of Unsaturated Fatty Acids as Modulated by Nitration and the Environment
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	Nitroalkene derivatives of unsaturated fatty-acids (NO2-FA) are endogenous electrophilic species [1] whose physicochemical properties and reactivity have gained relevancy due to their role in cellular signaling and their potential use as anti-inflammatory agents valuable for chemotherapy in several human pathologies [2]. Molecular mechanisms underlying such an action are being studied in vivo and in vitro involving both formation of non-covalent complexes with proteins or adduction by biological nucleophiles whose identity depends on the body compartment (i.e.: glutathione, thiols from soluble and membrane proteins, transcription factors, etc.) [3]. Recent studies pointed out the therapeutic power of different NO2-FA mainly depends on the location of the nitro group and –in a less significant magnitude– on the length and number of unsaturations present in the fatty acid structure [4].
  	We have conducted a detailed comparative analysis of the physicochemical properties of three series of unsaturated fatty acids (oleic, linoleic and arachidonic acids) and their distinct nitro derivatives, both in the neutral and anionic forms at the DFT/6‑31+G* level. B3LYP, M06 and B97-D functionals with ultrafine pruned grids together with a continuum representation of the environment (IEF-PCM around molecular shaped cavities generated with Bondi radii) with non-electrostatic contributions as implemented in Gaussian09, taking octanol and aqueous solutions as representative of different body compartments. Global and local reactivity descriptors were evaluated in the framework of conceptual DFT using NPA charges and Fukui functions to evaluate and compare the trends of the different species towards chemical reactions leading to formation of adducts. Stability, structure and surface properties determining the behavior of each species towards molecular recognition (shape, volume, molecular electrostatic potential mapped on the electron density, etc.) were also evaluated in both media and compared to the corresponding structures of some of nitro derivatives in the series for which the structure within complexes with different proteins of physiological and pathological relevance is already known. 
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