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Highlights
Product selectivity is governed by a delicate interplay of electronic effects involving:
· Methylhydrazine nucleophilic nitrogen atoms (NH2 vs. NHMe);
· Carbonyl substituent (4Cl-Ar vs. CO2Me);
· Proton transfer catalyzer (H2O vs. NHR1R2).
Resumo/Abstract
β-Enamino diketones are a highly versatile class of compounds, primarily due to two key features: 1) their inherent structural flexibility, which allows for easy structural modification, and 2) the presence of at least three distinct electrophilic centers—two carbonyl groups (often asymmetrical) and the β-carbon. However, this second feature is a double-edged sword; while it enables the synthesis of diverse products, controlling the regioselectivity is extremely challenging.1
Computational chemistry is a powerful tool for investigating complex reaction mechanisms. This work employs computational methods to elucidate the factors governing the regioselectivity of the reaction between methylhydrazine and a β-enamino diketone in two different solvents. Experimentally, this reaction yields three regioisomeric products with solvent-dependent ratios (Scheme 1).2
Our results reveal that the regioselectivity is determined by a delicate interplay of electronic effects involving the nucleophilic nitrogen of methylhydrazine, the carbonyl substituents, and the proton transfer catalyst. These factors collectively influence the cyclization step through mechanisms consistent with the hard-soft acid-base (HSAB) principle.
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Scheme 1. Reaction of β-enamino diketone with methylhydrazine and the four possible regioisomeric products with their respective proportions according to solvent.
1. Eur. J. Org. Chem. 2020, 6405–6417; 2. J. Org. Chem. 2022, 87, 8544−8550
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