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Palavras Chave: Óxido de grafeno, Aminoácidos, Ligações de hidrogênio, Estabilidade molecular, Interações não ligantes
Highlights
Computational NMR, High correlation with experiments, Reliable DP4+ probability analysis, Stereochemistry assignment validated.
Resumo/Abstract
Computational chemistry has proven to be a powerful tool for addressing complex problems and complementing experimental methods, particularly in structural determination of organic compounds. Among its applications, Nuclear Magnetic Resonance (NMR) simulations stand out as reliable approaches for elucidating molecular structures. This study proposes that quantum chemical calculations of chemical shifts combined with statistical analyses can determine the absolute stereochemistry of Lotuslactone, a non-canonical strigolactone identified in Lotus japonicus, associated with plant growth and symbiotic interactions with arbuscular mycorrhizal fungi. The aim was to predict the stereochemistry of Lotuslactone by simulating 1H and 13C NMR chemical shifts and comparing them with experimental values. Four stereoisomers were modeled considering configurations at carbons 3 and 4 (Fig 01). Conformational searches using the MMFF force field generated conformers, later optimized at B3LYP/6-31G(d,p) level. Relative contributions were weighted by Boltzmann analysis, and shielding tensors were calculated with B3LYP and mPW1PW91 functionals using the 6-311+G(d,p) basis set. Internal references (TMS and TMS+Dioxane) were employed, and results were evaluated using R², MAD, RMSE, and DP4+.
[image: ]
Fig. 1. All possible diastereoisomers of Lotuslactone.
Results showed strong agreement between calculated and experimental data (R² > 0.999). DP4+ analysis identified isomer 3 (3R,4S) as the most probable, with probabilities of 99.87% (B3LYP/TMS+Dioxane) and 99.28% (MPW1PW91/TMS).
[bookmark: _GoBack]In conclusion, Lotuslactone is most likely represented by isomer 3. This work demonstrates the effectiveness of combining NMR quantum calculations with statistical analysis for stereochemical determination, and suggests future applications to other strigolactones, inclusion of solvent effects, and molecular dynamics simulations.
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