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          Typical Procedure and Characterization Data for 3s
To a solution of N-protected 4-aminopyrazolone 1a (64.7 mg, 0.2 mmol), α,β-unsaturated acyl phosphonate 2j (119.3 mg, 0.4 mmol), NaHCO3 (50.4 mg, 0.6 mmol), and 4 Å MS (200.0 mg) in MeCN (2.0 mL) was added DMAP (2.4 mg, 10 mol%). The reaction mixture was stirred at room temperature for 8 h. Then, the reaction slurry was diluted with DCM and filtered through a thin pad of silica gel. The filtrate was concentrated under reduced pressure, and the purification of the residue by column chromatography on silica gel (using petroleum ether/ethyl acetate = 4:1 as eluent) afforded the pure spiro(2-oxopyrrolidinyl)-5,4′-pyrazolone 3s as a white solid; 31.9 mg, 33% yield; 20:1 dr; mp 215.5–216.2 ℃. 1H NMR (400 MHz, CDCl3): δ = 7.96–7.98 (m, 2 H), 7.49–7.50 (m, 3 H), 7.43–7.45 (m, 3 H), 7.29 (t, J = 7.9 Hz, 2 H), 7.12–7.17 (m, 2 H), 6.89 (td, J = 7.5, 0.6 Hz, 1 H), 6.68 (d, J = 7.8 Hz, 1 H), 4.75 (q, J = 7.3 Hz, 1 H), 4.15 (dd, J = 7.2, 21.4 Hz, 2 H), 3.68 (dd, J = 16.9, 16.9 Hz, 1 H), 3.19 (s, 3 H), 2.79 (q, J = 8.3 Hz, 1 H), 1.08 (t, J = 7.1 Hz, 3 H). 13C{1H} NMR (100 MHz, CDCl3): δ = 172.0, 170.4, 157.8, 154.6, 149.9, 137.0, 130.5, 130.1, 129.8, 128.9, 128.7, 127.9, 125.8, 125.5, 120.4, 119.7, 119.7, 110.2, 74.3, 63.9, 54.5, 37.1, 34.3, 13.8. HRMS (ESI-TOF): m/z [M + H]+ calcd for C28H26N3O5: 484.1867; found: 484.1877. 
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