Computational thermo-chemical study of enthalpies of formation of -alkylthiophenes using ab initio and DFT calculations
Abstract
The values for the standard molar enthalpies of formation of a series of the -ring position alkyl-substituted thiophenes are calculated at 298.15 K using the Hartree-Fock (HF) and density functional theory (DFT) calculations. The results obtained are discussed in terms of the substituent effect on the structural, electronic, and energetics of the titled molecules. In the atomization energy route, the values for the standard enthalpies of formation of these compounds in the gas phase,
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, obtained using the B3LYP/6-31G(d,p) level of theory, can be successfully correlated to the substituent length via an excellent linear dependence. However, the 
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 values obtained using the HF/6-31G(d,p) level of theory are not able to predict the experimental behavior of the alkyl thiophenes (ATs). In the formation reaction route, both the DFT and HF calculations reveal the same trend for the predicted values for the standard enthalpies of formation of these compounds in the condensed phase. It could be anticipated that the proposed method can be extended to estimate the relative thermodynamic stabilities of the oligomers and polymers consisting of these building blocks. 
Povzetek

 Z uporabo Hertree-Fockove (HF) teorije in teorije gostotnega funkcionala smo pri temperaturi 298.15 K izračunali vrednosti standardnih tvorbenih  entalpij  serije alkil tiofenov (ATs). Dobljene rezultate smo obravnavali z vidika vpliva substituente na strukturne, elektronske in energijske lastnosti posamezne spojine. Ugotovili smo, da standardne tvorbene entalpije spojin v plinski fazi,
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, ki smo jih dobili z uporabo B3LYP/6-31G(d,p) teorijskim nivojem, lahko uspešno koreliramo z dolžino alkilne verige substituente, medtem ko eksperimentalnih lastnosti ni možno predvideti. Vendar tako DFT kot  HF izračuni kažejo enak trend vrednosti za standardne tvorbene entalpije tudi v kondenzirani fazi. Pričakujemo, da bi s temi metodami lahko uspešno napovedali tudi relativno termodinamsko stabilnost oligo- in polimerov zgrajenih iz teh gradnikov.
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