HYDROGENATIVE RECYCLIZATION OF SP3-ENRICHED ISOXAZOLINES INTO 3-HYDROXYPYRROLIDIN-2-ONES
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2-Pyrrolidinone is a privileged scaffold among natural compounds (e.g., pyroglutamic acid and alkaloids (hydroxy)cotinine), and approved marketed pharmaceuticals,including a large group of racetams (Figure 1). Thus, it is not surprising that novel approaches towards the synthesis of 2-pyrrolidinones, and expanding of known libraries with previously unavailable sp3-enriched deriva​tives and substitution patterns are in high demand in modern scientific and industrial communities.
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Figure 1. Examples of naturally and pharmaceutically relevant 2-pyrrolidinones
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In this work we have aimed at design of efficient methods towards the synthesis of a small library of 3-hydroxypyrrolidinones bearing alkyl substituents or functional groups at C-5 position. For this purpose, a precise optimization of reaction conditions and evaluation of scope and limita​tions were also elaborated. The reaction sequence relied on 1,3-dipolar cycloaddition reaction of chloroximes 1 with acrylates, which proceeded smoothly in the presence of NaHCO3 in EtOAc and provided 3-substituted-4,5-isoxazoline-5-carboxylates 2 in 71–96% yield (Scheme 1).1–3 Screening of the most efficient reaction conditions for catalytic hydrogenolysis of N–O bond of isoxazoles 2 included using H2 (1 atm) and Pd-C, Pd(OH)2-C, or Pt-C as catalysts at rt. Due to the low solubility of the reduction products in aprotic solvents, alcohols (MeOH or EtOH) were evaluated to be the most suitable solvents for the second step. The impact of stirring on the hydrogenation rate is consi​derably higher for enhanced conversion of 2 rather than elevated temperatures (40 °C) or pressure (up to 50 atm). Although both Pt and Pd catalysts were suitable, the latter provided higher con​version rates under analogous conditions. Using Pd or Pd(OH)2 has minor effects on transforma​tion rates on up to 1.0 g scale. The crude products 3 were typically isolated as a ca. 1:1 to 3:1 mixtures of cis and trans diastereomers, which could be separated by column chromato​graphy. Our further attempts of diastereoselective hydrogenation using RuCl[(S,S)-TsDPEN](me​sitylene) or TsDPEN-Pd(OAc)2 were not fruitful due to low yields of 3. In turn, hydrogena​tion in the presence of Pd-C in EtOH at rt was found to be more efficient upon scale-up, and gave derivatives 3 in 42–89% yield.
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