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Abstract


An unprecedented catalytic asymmetric reaction between azlactones and N-itaconimides has been developed. In the presence of an l-tert-leucine-based urea–tertiary amine Brønsted base catalyst, the tandem conjugate addition–protonation products could be attained in moderate yields with excellent enantio- and diastereoselectivities (up to 99% ee and >20:1 dr). The method provides an efficient approach to access valuable chiral γ-tertiary amine substituted succinimides containing nonadjacent stereocenters.
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[bookmark: OR000-15]15 
          General Procedure for the Synthesis of 3
Azlactone 1 (0.20 mmol, 2.0 equiv), catalyst CAT-4 (0.01 mmol, 0.1 equiv), and CaCl2 (0.15 mmol, 1.5 equiv) were dissolved in CH2Cl2 (2.0 mL) and stirred at 25 °C for 10 min. Then N-itaconimide 2 (0.2 mmol, 2 equiv) was added. The reaction mixture was stirred at 25 °C and monitored by TLC. Upon complete consumption of itaconimide 2, the reaction mixture was loaded onto a short silica gel column, followed by separation with flash chromatography using gradient elution with PE–EtOAc mixtures (15:1 to 3:1). Removal of the solvent in vacuo afforded product 3.
(R)-3-{[(S)-4-Methyl-5-oxo-2-phenyl-4,5-dihydrooxazol-4-yl]-methyl}-1-phenylpyrrolidine-2,5-dione (3a)
White solid; 68% yield; 96% ee; >20:1 dr. 1H NMR (300 MHz, CDCl3): δ = 8.00 (d, J = 7.5 Hz, 2 H), 7.62–7.47 (m, 6 H), 7.13 (d, J = 7.8 Hz, 2 H), 2.93–2.86 (m, 2 H), 2.76–2.69 (m, 2 H), 2.25–2.18 (m, 1 H), 1.59 (s, 3 H). 13C NMR (75 MHz, CDCl3): δ = 179.7, 177.1, 174.5, 160.7, 133.2, 132.4, 130.6, 129.0, 128.0, 127.8, 125.5, 122.5, 68.6, 39.4, 37.2, 35.6, 33.9. ESI-HRMS: m/z calcd for C21H19N2O4 363.1345; found: 363.1350 [M + H]+. 
The ee was determined by HPLC analysis. CHIRALPAK AD-H (4.6 mm i.d. × 250 mm); hexane–2-PrOH, 80:20; flow rate 1.0 mL/min; 25 °C; 254 nm; t
          R = 18.7 min (major) and 27.0 min (minor). 
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