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Data S1  The 1H NMR, 13C NMR and HPLC data of products 
Aldol products 3a-h (Table 1, entries 1-8) 
2-(Hydroxy-(3-Cyanophenyl-phenyl)methyl) cyclohexan-1-one (3a): [1] 
1H NMR (300 MHz, CDCl3): δ = 7.46-7.65 (m, 4H), 4.83 (d, J = 8.2 Hz, 1H), 4.15 (d, J = 1.7 Hz, 1H), 2.55-2.64 (m, 1H), 2.34-2.51 (m, 2H), 2.08-2.14 (m, 1H), 1.81-1.85 (m, 1H), 1.53-1.70 (m, 3H), 1.28-1.40 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ = 214.8, 142.6, 131.5, 131.4, 130.6, 129.1, 118.7, 112.3, 69.7, 57.0, 42.5, 30.6, 27.6, 24.5 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 90:10, flow rate 1.0 mL/min, λ = 220 nm), syn-diastereomer: tRmajor = 23.899 min, tRminor = 19.002 min; anti-diastereomer: tRmajor = 27.384 min, tRminor = 35.186 min.
2-(Hydroxy-(4-chlorophenyl-phenyl)methyl)cyclohexan-1-one (3b): [2, 3] 
1H NMR (300 MHz, CDCl3): δ = 7.30-7.32 (m, 2H), 7.24-7.26 (m, 2H), 4.74-4.77 (d, J = 8.5 Hz, 1H), 4.03 (br, 1H), 2.45-2.55 (m, 2H), 2.33-2.37 (m 1H), 2.06-2.09 (m, 1H), 1.51-1.70 (m, 3H), 1.26-1.29 ( m, 1H ) ppm. 13C NMR (75 MHz, CDCl3): δ = 215.2, 139.5, 133.4, 128.3, 74.0, 57.3, 42.6, 30.7, 27.7, 24.6 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 90:10, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tRmajor = 12.198 min, tRminor = 10.549 min; anti-diastereomer: tRmajor = 19.172 min, tRminor = 16.640 min. 
2-(Hydroxy-(4-trifluoromethyl-phenyl)methyl)cyclohexan-1-one (3c): [3] 
1H NMR (300 MHz, CDCl3): δ = 7.60-7.62 (m, 2H), 7.44-7.46 (m, 2H), 4.85 (d, J = 8.6 Hz, 1H), 4.10 (br, 1H), 2.56-2.65 (m, 1H), 2.47-2.52 (m, 1H), 2.33-2.42 (m, 1H), 2.07-2.13 (m, 1H), 1.80-1.84 (m, 1H), 1.53-1.69 (m 3H), 1.26-1.39 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ =215.1, 144.9, 130.5, 127.3, 126.0, 125.3, 70.1, 57.2, 42.6, 30.7, 27.7, 24.6 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 90:10, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tRmajor = 8.121 min, tRminor = 9.313 min; anti-diastereomer: tRmajor = 14.894 min, tRminor = 12.138 min. 
2-(Hydroxy-(2,4-dichlorophenyl-phenyl)methyl)cyclohexan-1-one (3d): [2, 4] 
1H NMR (300 MHz, CDCl3): δ = 7.48-7.51 (m, 1H), 7.27-7.35 (m, 2H), 5.28 (d, J = 7.6 Hz, 1H), 4.11 (br, 1H), 2.58-2.67 (m, 1H), 2.44-2.49 (m, 1H), 2.28-2.39 (m, 1H), 2.06-2.12 (m, 1H), 1.82-1.84 (m, 1H), 1.54-1.70 (m, 4H) ppm. 13C NMR (75 MHz, CDCl3): δ = 215.0, 137.8, 133.7, 129.2, 128.8, 127.6, 70.0, 57.5, 42.6, 30.3, 27.7, 24.8 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AS-H, hexane/isopropanol = 90:10, flow rate 1.0 mL/min, λ = 220 nm), syn-diastereomer: tRmajor = 15.760 min, tRminor = 12.356 min; anti-diastereomer: tRmajor = 23.224 min, tRminor = 19.095 min. 
2-(Hydroxy-(3-methoxy-phenyl)-methyl)cyclohexan-1-one (3e): [5] 
1H NMR (300 MHz, CDCl3): δ = 7.22-7.28 (m, 1H), 6.81-6.90 (m, 3H), 4.76 (d, J = 8.8 Hz, 1H), 4.00 (s, 1H), 3.81 (s, 3H), 2.56-2.65 (m, 1H), 2.30-2.50 (m, 2H), 2.04-2.11 (m, 1H), 1.76-1.80 (m, 1H), 1.50-1.69 (m, 3H), 1.22-1.27 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ = 215.5, 159.6, 142.5, 129.3, 119.4, 113.3, 112.4, 74.6, 57.3, 55.2, 42.6, 30.8, 27.8, 24.6 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 90:10, flow rate 0.5 mL/min, λ = 221 nm), syn-diastereomer: tRmajor = 30.679 min, tRminor = 34.341 min; anti-diastereomer: tRmajor = 58.742 min, tRminor = 54.256 min. 
3-(Hydroxy(4-nitrophenyl)methyl)tetrahydropyran-4-one (3f) : [6]
 
1H NMR (400 MHz, CDCl3) δ = 8.23 (d, J = 8.8 Hz, 2H), 7.52 (d, J = 8.5 Hz, 2H), 5.55 (s, 1H), 4.99 (d, J = 8.1 Hz, 1H), 4.24-4.18 (m, 1H), 3.83 (s, 1H), 3.75 (dd, J = 13.8, 6.5 Hz, 2H), 3.46 (dd, J = 11.4, 9.9 Hz, 1H), 2.94-2.86 (m, 1H), 2.73-2.65 (m, 1H), 2.56-2.50 (m, 1H) ppm. 13C NMR (101 MHz, CDCl3): δ = 209.2, 148.2, 147.8, 147.4, 127.5, 126.4, 123.8, 71.3, 69.8, 68.9, 68.3, 67.6, 57.7, 57.3, 43.1, 42.9 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 80:20, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tRmajor = 22.664 min, tRminor = 25.955 min; anti-diastereomer: tRmajor = 39.203 min, tRminor = 33.059 min. 
3-(Hydroxy(4-Cyanophenyl)methyl)-tetrahydrothiopyran-4-one (3g): [6]

1H NMR (400 MHz, CDCl3) δ = 7.68 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 8.2 Hz, 2H), 5.47 (d, J = 2.1 Hz, 1H), 5.00 (d, J = 8.1 Hz, 1H), 3.80-3.78 (m, 1H), 3.61 (s, 1H), 2.98 (dt, J = 6.3, 4.5 Hz, 3H), 2.84-2.77 (m, 2H), 2.66-2.61 (m, 1H), 2.50 (ddd, J = 13.6, 4.8, 2.1 Hz, 1H) ppm. 13C NMR (101 MHz, CDCl3) δ = 211.3, 145.7, 132.4, 132.2, 127.7, 118.6, 112.1, 73.4, 59.4, 44.7, 32.8, 30.8 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 92:8, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tRmajor = 32.188 min, tRminor = 35.637 min; anti-diastereomer: tRmajor = 44.145 min, tRminor = 67.214 min. 
2-(Hydroxy-(4-Cyanophenyl-phenyl)methyl) cyclohexan-1-one (3h): [5, 7] 
1H NMR (300 MHz, CDCl3): δ = 7.63-7.65 (m, 2H), 7.44-7.46 (m, 2H), 4.84 (d, J = 8.0 Hz, 1H), 4.08 (br, 1H), 2.35-2.58 (m, 3H), 2.09-2.12 (m, 1H), 1.81-1.84 (m, 1H), 1.50-1.69 (m, 3H), 1.26-1.41 (m, 2H) ppm. 13C NMR (75 MHz, CDCl3): δ = 214.7, 146.4, 132.1, 127.7, 118.7, 111.6, 74.1, 57.1, 42.6, 30.6, 27.6, 24.6 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 80:20, flow rate 0.5 mL/min, λ = 254 nm), syn-diastereomer: tRmajor = 20.754 min, tRminor = 18.225 min; anti-diastereomer: tRmajor = 29.771 min, tRminor = 23.713 min. 

Mannich products 5a-f (Table 2, entries 1-6) 
2-[(3-bromophenylamino)-(4-nitrophenyl)methyl]cyclohexanone (5a): [8] 
1H NMR (400 MHz, CDCl3): δ = 8.18-8.16 (m, 2H), 7.55-7.53 (m, 2H), 6.95-6.91 (m, 1H), 6.82-6.79 (m, 1H), 6.68-6.67 (m, 1H), 6.42-6.39 (m, 1H), 4.81-4.62 (m, 2H), 2.88-2.83 (m, 1H), 2.47-2.31 (m, 2H), 2.07-2.03 (m, 2H), 1.66-1.52 (m, 4H) ppm; 13C NMR (101 MHz, CDCl3): δ = 210.6, 148.8, 148.0, 147.2, 130.5, 128.6, 123.8, 121.2, 116.7, 112.5, 57.1, 42.4, 29.0, 27.0, 24.9 ppm; The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 85:15, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tR = 24.490 min (major), 16.680 min (minor), anti-diastereomer: tR = 18.574 min (major), 13.134 min (minor).  
2-[(4-Chlorophenylamino)-(4-nitrophenyl)methyl]cyclohexanone (5b): [8] 
1H NMR (400 MHz, CDCl3): δ = 8.21-8.15 (m, 2H), 7.55-7.53 (m, 2H), 7.04-7.02 (m, 2H), 6.45-6.42 (m, 2H), 4.80-4.62 (m, 2H), 2.87-2.84 (m, 1H), 2.44-2.33 (m, 2H), 2.07-2.04 (m, 2H), 1.65-1.54 (m, 4H) ppm; 13C NMR (101 MHz, CDCl3): δ = 210.7, 149.0, 147.2, 145.3, 129.0, 128.6, 123.8, 123.0, 114.6, 57.3, 56.8, 42.4, 32.2, 27.9, 24.9 ppm; The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 85:15, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tR = 28.923 min (major), 26.851 min (minor), anti-diastereomer: tR = 21.318 min (major), 21.808 min (minor). 
2-[(3-Methylphenylamino)-(4-nitrophenyl)methyl]cyclohexanone (5c): [8] 
1H NMR (400 MHz, CDCl3): δ = 8.16-8.14 (m, 2H), 7.57-7.55 (m, 2H), 6.99-6.95 (m, 1H), 6.54-6.52 (m, 1H), 6.38 (s, 1H), 6.31-6.29 (m, 1H), 4.85-4.67 (m, 2H), 2.88-2.85 (m, 1H), 2.43-2.32 (m, 2H), 2.20 (s, 3H), 2.07-1.65 (m, 6H) ppm; 13C NMR (101 MHz, CDCl3): δ = 210.7, 149.8, 139.0, 128.6, 123.6, 119.3, 115.0, 114.4, 111.0, 110.4, 57.1, 56.3, 42.5, 32.0, 29.1, 27.1, 25.0 ppm; The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 85:15, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tR = 21.539 min (major), 18.428 min (minor), anti-diastereomer: tR = 17.717 min (major), 14.298 min (minor). 
2-[(4-Methylphenylamino)-(4-nitrophenyl)methyl]cyclohexanone (5d): [8] 
1H NMR (400 MHz, CDCl3): δ = 8.15-8.13 (m, 2H), 7.58-7.53 (m, 2H), 6.90-6.88 (m, 2H), 6.43-6.40 (m, 2H), 4.83-4.58 (m, 2H), 2.86-2.82 (m, 1H), 2.42-2.32 (m, 2H), 2.17 (s, 3H), 2.06-1.92 (m, 3H), 1.75-1.60 (m, 3H) ppm; 13C NMR (101 MHz, CDCl3): δ = 210.8, 150.0, 147.0, 129.8, 128.6, 127.7, 123.6, 113.7, 57.5, 57.1, 42.4, 31.9, 27.1, 24.5, 20.4 ppm; The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 85:15, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tR = 22.410 min (major), 21.531 min (minor), anti-diastereomer: tR = 20.236 min (major), 18.089 min (minor)
3-[(4-chlorophenyl)(phenylamino)methyl]dihydro-2H-thiopyran-4(3H)-one (5e): [9] 
1H NMR (300 MHz, CDCl3): δ = 7.27 (m, 4H), 7.12-7.07 (m, 2H), 6.71-6.66 (m, 1H), 6.57-6.52 (m, 2H), 5.18-4.94 (m, 1H), 4.44 (s, 1H), 3.14-2.95 (m, 5H), 2.73-2.67 (m, 2H) ppm; 13C NMR (75 MHz, CDCl3): δ = 208.5, 146.6, 139.2, 133.2, 129.2, 128.9, 128.6, 118.4, 114.1, 58.5, 57.1, 44.3, 31.7, 30.3 ppm; The enantiomeric excess was determined by HPLC (Daicel Chiralcel OD-H, hexane/isopropanol = 95:5, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tR = 26.859 min (major), 50.149 min (minor), anti-diastereomer: tR = 15.787 min (major), 14.802 min (minor). 
2-[(4-nitrophenyl)(phenylamino)methyl]yclohexanone (5f): [9] 
1H NMR (300 MHz, CDCl3): δ = 8.16-8.13 (m, 2H), 7.58-7.54 (m, 2H), 7.10-7.05 (m, 2H), 6.70-6.65 (m, 1H), 6.51-6.48 (m, 2H), 4.86-4.65 (m, 2H), 2.86-2.82 (m, 1H), 2.42-2.32 (m, 2H), 2.06-1.92 (m, 3H), 1.66-1.60 (m, 3H) ppm; 13C NMR (75 MHz, CDCl3): δ = 210.6, 149.5, 147.0, 146.6, 129.1, 128.6, 123.6, 118.3, 114.0, 57.1, 56.2, 42.4, 29.0, 27.0, 24.9 ppm; The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 80:20, flow rate 1.0 mL/min, λ = 254 nm), syn-diastereomer: tR = 17.698 min (major), 13.582 min (minor), anti-diastereomer: tR = 16.396 min (major), 11.258 min (minor). 

Henry products 7a-f (Table 3, entries 1-6) 
3-(1-hydroxy-2-nitroethyl)benzonitrile (7a): [10] 
1H NMR (300 MHz, CDCl3): δ =7.76 (s,1H),7.68-7.65 (m, 2H), 7.56-7.52 (m, 1H), 5.55-5.51 (m, 1H), 4.61-4.56 (m, 2H), 3.40-3.39 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ =139.8, 132.5, 130.4, 129.9, 129.7, 118.2, 113.1, 80.8, 69.8 ppm. 

2-nitro-1-(4-nitrophenyl)ethanol (7b):10] [ 
1H NMR (300 MHz, CDCl3) δ = 8.24 (d, J = 8.6 Hz, 2H), 7.64 (d, J = 8.5 Hz, 2H), 5.63 (d, J = 3.0 Hz, 1H), 4.70–4.57 (m, 2H), 3.55 (s, 1H). 13C NMR (75 MHz, CDCl3) δ = 147.9, 145.1, 126.9, 124.1, 80.6, 69.9. 

2-nitro-1-(2-nitrophenyl)ethanol (7c):11] [ 
1H NMR (300 MHz, CDCl3): δ = 8.07-8.05 (m, 1H), 7.96-7.94 (m, 1H), 7.77-7.73 (m, 1H), 7.57-7.53 (m, 1H), 6.05 (dd, J1 = 1.7 Hz, J2 = 1.7 Hz, 1H), 4.88-4.84 (m, 1H), 4.59-4.53 (m, 1H), 3.50 (br, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ =147.0, 134.5, 134.4, 129.7, 128.7, 124.9, 80.2, 66.8 ppm. 

4-(1-hydroxy-2-nitropropyl)benzonitrile (7d ): [12] 
syn-Isomer as the major product: 1H NMR (300 MHz, CDCl3) δ = 7.71-7.66 (m, 2H), 7.56-7.52 (m, 2H), 5.12 (dd, J1 = 8.6 Hz, J2 = 3.8 Hz, 1H), 4.78–4.70 (m, 1H), 3.55 (d, J = 3.8 Hz, 1H), 1.45 (d, J = 6.8 Hz, 1H), 1.34 (d, J = 6.8 Hz, 2H). 13C NMR (75 MHz, CDCl3) δ = 143.70, 132.7, 127.8, 118.3, 112.5, 87.8, 75.2, 16.1. 
2-nitro-1-(4-nitrophenyl)butan-1-ol (7e): [10] 
syn-Isomer as the major product: 1H NMR (300 MHz, CDCl3) δ = 8.25 (m, 2H), 7.59 (d, J = 8.6 Hz, 2H), 5.19 (d, J = 8.4 Hz, 1H), 4.68–4.53 (m, 1H), 3.18 (m, 1H), 1.95–1.82 (m, 1H), 1.59–1.34 (m, 1H), 0.97–0.89 (m, 3H). 13C NMR (75 MHz, CDCl3) δ = 148.2, 145.6, 127.8, 124.1, 94.5, 74.3, 23.8, 10.0. 

4-(1-hydroxy-2-nitroethyl)benzonitrile (7f): [10] 
1H NMR (300 MHz, CDCl3): δ =7.72-7.70 (m, 2H), 7.57-7.55 (m, 2H), 5.57-5.53 (m, 1H), 4.60-4.55 (m, 2H), 3.32-3.31 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ =143.4, 132.8 (2C), 126.9 (2C), 118.3, 112.6, 80.7, 70.1 ppm. 

Biginelli products 10a-g (Table 4, entries 1-7) 

5-Ethoxycarbonyl-6-methyl-4-(4-methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (10a): [13] 

1H NMR (300 MHz, DMSO-d6): δ = 9.16 (s, 1H), 7.68 (s, 1H), 7.12-7.15 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.4 Hz, 2H), 5.08 (d, J = 2.5 Hz, 1H), 3.96 (q, J = 7.0 Hz, 2H), 3.70 (s, 3H), 2.23 (s, 3H), 1.08 (t, J = 7.0 Hz, 3 H) ppm. 13C NMR (75 MHz, DMSO-d6): δ= 165.7, 152.6, 148.6, 142.3, 136.8, 129.3, 126.9, 126.5, 99.8, 59.6, 54.0, 21.0, 18.1, 14.5 ppm. 

(R)-5-Ethoxycarbonyl-6-methyl-4-(3-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (10b): [14, 15] 
1H NMR (300 MHz, DMSO-d6): δ = 9.37 (s, 1H), 8.07-8.13 (m, 2H), 7.90 (s, 1H), 7.61-7.70 (m, 2H), 5.29 (d, J = 3.1 Hz, 1H), 3.94-4.02 (m, 2H), 2.26 (s, 3H), 1.08 (t, J = 7.1 Hz, 3H) ppm. 13C NMR (75 MHz, DMSO-d6): δ = 165.5, 152.2, 149.8, 148.1, 147.4, 133.4, 130.6, 122.8, 121.4, 98.7, 59.8, 53.9, 18.3, 14.4 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 90:10, flow rate 1.0 mL/min, λ = 254 nm), tRmajor = 34.064 min, tRminor = 44.829 min. 

5-Ethoxycarbonyl-6-methyl-4-(4-fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (10c): [13] 
1H NMR (300 MHz, DMSO-d6): δ = 9.26 (s, 1H), 7.79 (s, 1H), 7.25-7.30 (m, 2H), 7.13-7.18 (m, 2H), 5.16 (d, J = 2.7 Hz, 1H), 3.97 (q, J = 7.0 Hz, 2H), 2.27 (s, 3H), 1.09 (t, J = 7.1 Hz, 3H) ppm. 13C NMR (75 MHz, DMSO-d6): δ = 165.6, 163.3, 160.1, 152.4, 148.9, 141.5, 128.7, 128.6, 115.6, 115.4, 99.5, 59.6, 53.8, 18.2, 14.4 ppm. 
 (R)-5-Ethoxycarbonyl-6-methyl-4-(3-chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one (10d): [14, 16] 
1H NMR (300 MHz, DMSO-d6): δ = 9.23 (s, 1H), 7.75 (s, 1H), 7.25-7.32 (m, 2H), 7.18-7.22 (m, 1H), 7.12-7.14 (m, 1H), 5.09 (d, J = 3.0 Hz, 1H), 3.90-3.93 (m, 2H), 2.19 (s, 3H), 1.02 (t, J = 7.1 Hz, 3 H) ppm. 13C NMR (75 MHz, DMSO-d6): δ = 165.6, 152.4, 149.4, 147.6, 132.3, 130.8, 127.6, 126.6, 125.3, 99.0, 59.7, 54.0, 18.2, 14.4 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 80:20, flow rate 0.5 mL/min, λ = 254 nm), tRmajor = 15.111 min, tRminor = 16.662 min. 
5-Methoxycarbonyl-6-methyl-4-(2-chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one (10e): [17] 

1H NMR (300 MHz, DMSO-d6): δ = 9.32 (s, 1H), 7.73 (s, 1H), 7.39-7.41 (m, 1H), 7.27-7.30 (m, 3H), 5.6 (d, J = 2.4 Hz, 1H), 3.45 (s, 3H), 2.30 (s, 3H) ppm. 13C NMR (75 MHz, DMSO-d6): δ = 165.9, 151.8, 149.9, 141.9, 132.1, 129.9, 129.5, 129.1, 128.2, 98.1, 51.7, 51.4, 18.2 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 85:15, flow rate 1.0 mL/min, λ = 254 nm), tRmajor = 12.148 min, tRminor = 14.796 min. 
5-Methoxycarbonyl-6-methyl-4-(3-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (10f): [17] 
1H NMR (300 MHz, DMSO-d6) δ = 9.41 (s, 1H), 8.13 (dd, J = 7.4, 1.9 Hz, 1H), 8.08 (s, 1H), 7.94 (s, 1H), 7.69 – 7.64 (m, 2H), 5.30 (d, J = 3.3 Hz, 1H), 3.54 (s, 3H), 2.28 (s, 3H) ppm. 13C NMR (75 MHz, DMSO-d6) δ = 166.01, 152.21, 150.10, 148.24, 147.12, 133.33, 130.67, 122.82, 121.30, 98.46, 53.73, 51.35, 18.31 ppm. The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 85:15, flow rate 1.0 mL/min, λ = 254 nm), tRmajor = 17.795 min, tRminor = 24.397 min. 

5-Ethoxycarbonyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-one (10g): [18] 
1H NMR (300 MHz, DMSO-d6): δ = 9.22 (s, 1H), 7.95-7.97 (m, 1H), 7.76 (s, 1H), 7.48-7.53 (m, 2H), 7.30-7.35 (m, 2H), 5.15 (d, J = 2.7 Hz, 1H), 3.98 (q, J = 7.0 Hz, 2H), 2.26 (s, 3H), 1.09 (t, J = 7.0 Hz, 3 H) ppm. 13C NMR (75 MHz, DMSO-d6): δ = 167.7, 165.7, 152.5, 148.8, 148.7, 145.3, 133.2, 129.6, 128.9, 128.5, 127.6, 126.6, 99.7, 59.6, 54.4, 18.2, 18.1, 14.5 ppm. 

Coumarin derivatives 13a-g (Table 5, entries 1-7) 

3-benzoyl-6-nitro-2H-chromen-2-one (13a): [19] 
1H NMR (300 MHz, CDCl3): δ = 8.52-8.49 (m, 2H), 8.12 (s, 1H), 7.90-7.88 (m, 2H), 7.69-7.64 (m, 1H), 7.57-7.49 (m, 3H) ppm. 13C NMR (75 MHz, CDCl3): δ = 190.3, 157.8, 156.2, 144.3, 143.4, 135.4, 134.3, 129.6, 129.1, 128.8, 127.9, 124.8, 118.2 ppm. 

3-Benzoyl-6-chloro-2H-chromen-2-one (13b): [20] 
1H NMR (300 MHz, CDCl3): δ = 7.98 (s, 1H), 7.87-7.85 (m, 2H), 7.64-7.57 (m, 3H), 7.50-7.45 (m, 2H), 7.36-7.33 (m, 1H) ppm. 13C NMR (75 MHz, CDCl3): δ = 191.1, 157.8, 153.0, 143.9, 135.8, 134.0, 133.4, 130.2, 129.5, 128.6, 128.2, 128.0, 119.1, 118.3 ppm. 
3-Benzoyl-6-methoxy-2H-chromen-2-one (13c): [20] 
1H NMR (300 MHz, CDCl3) δ = 8.03 (s, 1H), 7.87 (d, J = 7.5 Hz, 2H), 7.60 (m, 1H), 7.47 (m, 2H), 7.30 (m, 1H), 7.22 (m, 1H), 7.01 (s, 1H), 3.85 (s, 3H). 13C NMR (75 MHz, CDCl3) δ = 191.8, 158.6, 156.3, 149.2, 145.3, 133.8, 129.5, 128.5, 127.0, 121.7, 118.4, 117.9, 110.6, 55.9. 
2-benzoyl-3H-benzo[f]chromen-3-one (13d): [21] 

1H NMR (300 MHz, DMSO) δ 9.42 (s, 1H), 8.80 (d, J = 8.0 Hz, 1H), 8.51 (d, J = 8.9 Hz, 1H), 8.29 (d, J = 7.7 Hz, 1H), 8.19 (d, J = 7.2 Hz, 2H), 7.89 (m, 4H), 7.75 (m, 2H). 13C NMR (75 MHz, DMSO) δ = 154.8, 141.5, 136.5, 135.3, 134.3, 130.3, 130.0, 129.5, 129.3, 129.1, 126.7, 126.0, 122.9, 117.1, 113.0. 
3-Benzoyl-2H-chromen-2-one (13e):20 [] 
1H NMR (300 MHz, CDCl3): δ = 8.06 (s, 1H), 7.88-7.85 (m, 2H), 7.65-7.57 (m, 3H), 7.48-7.43 (m, 2H), 7.38-7.31 (m, 2H) ppm. 13C NMR (75 MHz, CDCl3): δ = 191.6, 158.4, 154.6, 154.5, 136.1, 133.8, 133.6, 129.5, 129.3, 128.6, 126.7, 125.0, 118.1, 116.8 ppm. 
Ethyl 2-oxo-2H-chromene-3-carboxylate (13f):20 [] 
1H NMR (300 MHz, CDCl3): δ = 8.55 (s, 1H), 7.69-7.62 (m, 2H), 7.38-7.33 (m, 3H), 4.46-4.39 (m, 2H), 1.44-1.39 (m, 3H) ppm. 13C NMR (75 MHz, CDCl3): δ = 163.0, 156.7, 155.1, 148.6, 134.3, 129.5, 124.8, 118.2, 117.8, 116.7, 61.9, 14.2 ppm. 

3-Acetyl-2H-chromen-2-one (13g):20 [] 
1H NMR (300 MHz, CDCl3): δ = 8.51 (s, 1H), 7.69-7.67 (m, 2H), 7.38 (d, J = 7.1 Hz, 2H), 2.72 (s, 3H) ppm. 13C NMR (75 MHz, CDCl3): δ = 195.3, 159.1, 155.2, 147.4, 134.3, 130.2, 124.9, 124.4, 118.1, 116.5 ppm. 

Aza-Diels-Alder products 15a-e and 16a-e (Table 6, entries 1-5) 
3-endo-(3-Fluorophenyl)-2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (15a): [22] 
1H NMR (400 MHz, CDCl3): δ = 6.94-7.30 (m, 4H), 6.80 (d, J = 9.1 Hz, 2H), 6.63 (d, J = 9.2 Hz, 2H), 4.59 (s, 1H), 4.45 (s, 1H), 3.74 (s, 3H), 2.75 (m, 2H), 2.49 (m, 1H), 2.25 (m, 1H), 2.15(m, 1H), 2.04 (m, 1H), 1.76 (m, 1H) ppm. 13C NMR (101 MHz, CDCl3): δ = 211.62, 164.56, 162.11, 152.32, 145.30, 145.24, 142.17, 130.62, 130.54, 121.36, 114.79, 114.76, 114.59, 114.38, 112.96, 112.74, 65.73, 55.65, 52.10, 49.49, 46.09, 22.58, 22.27 ppm. 

3-exo-(3-Fluorophenyl)-2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (16a): [22] 
1H NMR (400 MHz, CDCl3): δ = 6.99-7.35 (m, 4H), 6.75 (d, J = 9.1 Hz, 2H), 6.54 (d, J = 9.1 Hz, 2H), 4.70 (s, 1H), 4.45 (s, 1H), 3.71 (s, 3H), 2.75 (m, 1H), 2.65 (m, 1H), 2.36 (m, 1H), 2.25 (m, 1H), 1.90 (m, 1H), 1.68 (m, 2H) ppm. 13C NMR (101 MHz, CDCl3): δ = 213.47, 164.63, 162.18, 152.23, 143.65, 143.59, 142.38, 130.46, 130.38, 121.82, 121.79, 114.88, 114.47, 114.38, 114.26, 113.47, 113.25, 62.29, 55.66, 50.80, 48.90, 41.89, 26.28, 16.34 ppm. 
3-endo-(4-Fluorophenyl)-2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (15b): [22] 
1H NMR (400 MHz, CDCl3): δ = 7.26 (d, J = 8.6 Hz, 2H), 6.99 (d, J = 8.6 Hz, 2H), 6.77 (d, J = 9.1 Hz, 2H), 6.60 (d, J = 9.1 Hz, 2H), 4.56 (s, 1H), 4.43 (s, 1H), 3.72 (s, 3H), 2.73 (m, 2H), 2.49 (m, 1H), 2.25 (m, 1H), 2.15 (m, 1H), 2.02 (m, 1H), 1.74 (m, 1H) ppm. 13C NMR (101 MHz, CDCl3): δ = 211.82, 163.30, 160.86, 152.28, 142.24, 137.94, 137.92, 127.39, 127.31, 115.93, 115.72, 114.79, 114.77, 65.53, 55.66, 52.32, 49.57, 46.12, 22.51, 22.31 ppm. 

3-exo-(4-Fluorophenyl) -2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (16b): [22] 
1H NMR (400 MHz, CDCl3): δ = 7.38 (m, 2H), 7.06 (m, 2H), 6.74 (d, J = 9.1 Hz, 2H), 6.54 (d, J = 9.1 Hz, 2H), 4.68 (s, 1H), 4.43 (s, 1H), 3.70 (s, 3H), 2.77 (m, 1H), 2.62 (m, 1H), 2.38 (m, 1H), 2.23 (m, 1H), 1.89 (m, 1H), 1.68 (m, 2H) ppm. 13C NMR (101 MHz, CDCl3): δ = 213.71, 163.33, 160.89, 152.16, 142.45, 136.03, 136.00, 127.85, 127.77, 115.83, 115.62, 114.87, 114.36, 62.03, 55.67, 51.06, 48.96, 41.91, 26.32, 16.25 ppm. 
3-endo-(4-Fluorophenyl)-2-phenyl-2-azabicyclo-[2.2.2]octan-5-one (15c): [22] 
1H NMR (400 MHz, CDCl3): δ = 7.21-7.28 (m, 4H), 7.02 (d, J = 8.4 Hz, 2H), 6.78 (m, 1H), 6.67 (d, J = 8.4 Hz, 2H), 4.66 (s, 1H), 4.57 (s, 1H), 2.75 (m, 2H), 2.49 (m, 1H), 2.29 (m, 1H), 2.10 (m, 2H), 1.77 (m, 1H) ppm. 13C NMR (101 MHz, CDCl3): δ = 211.58, 163.33, 160.89, 147.96, 137.53, 129.36, 127.36, 127.28(2C), 118.03, 116.01, 115.79, 113.45, 65.26, 52.29, 48.69, 45.90, 22.69, 22.47 ppm.
3-exo-(4-Fluorophenyl)-2-phenyl-2-azabicyclo-[2.2.2]octan-5-one (16c): 
1H NMR (400 MHz, CDCl3): δ = 7.18-7.40 (m, 4H), 7.09 (t, J = 8.5 Hz, 2H), 6.75 (m, 1H), 6.60 (d, J = 8.5 Hz, 2H), 4.76 (s, 1H), 4.57 (s, 1H), 2.74 (m, 2H), 2.44 (m, 1H), 2.24 (m, 1H), 1.94 (m, 1H), 1.70 (m, 2H) ppm. 13C NMR (101 MHz, CDCl3): δ = 213.33, 163.36, 160.92, 148.01, 135.66, 135.63, 129.40, 127.76, 127.68, 117.95, 115.89, 115.67, 113.14, 61.79, 51.00, 48.22, 42.25, 26.01, 16.26 ppm. 
3-endo-(3-Chlorophenyl)-2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (15d): [23] 

1H NMR (400 MHz, CDCl3): δ = 7.21-7.31 (m 4H), 6.80 (d, J = 9.2 Hz, 2H), 6.62 (d, J = 9.2 Hz, 2H), 4.54 (s, 1H), 4.45 (s, 1H), 3.74 (s, 3H), 2.77 (m, 2H), 2.49 (m, 1H), 2.27 (m, 1H), 2.14 (m, 1H), 2.05 (m, 1H), 1.76 (m，1H) ppm. 13C NMR (101 MHz, CDCl3): δ = 211.50, 152.37, 144.60, 142.15, 134.91, 130.30, 127.80, 126.01, 123.97, 114.93(2C), 114.81(2C), 65.77, 55.67, 52.10, 49.52, 46.13, 22.61, 22.27 ppm. 
3-exo-(3-Chlorophenyl)-2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (16d): [23] 
1H NMR (400 MHz, CDCl3): δ = 7.25-7.43 (m, 4H), 6.75 (d, J = 9.1 Hz, 2H), 6.54 (d, J = 9.1 Hz, 2H), 4.66 (s, 1H), 4.42 (s, 1H), 3.71 (s, 3H), 2.75 (dd, J = 18.8, 3.0 Hz, 1H), 2.63 (m, 1H), 2.40 (dd, J = 18.8 ,1.8 Hz, 1H), 2.36 (m, 1H), 1.89 (m, 1H), 1.69 (m, 2H) ppm. 13C NMR (101 MHz, CDCl3): δ = 213.35, 152.27, 142.96, 142.37, 134.93, 130.18, 127.71, 126.43, 124.47, 114.91(2C), 114.42(2C), 62.37, 55.67, 50.77, 48.89, 41.87, 26.29, 16.31 ppm. 
3-endo-(4-Chlorophenyl)-2-(4-methoxy phenyl)-2-azabicyclo-[2.2.2]octan-5-one (15e): [23] 
1H NMR (400 MHz, CDCl3): δ = 7.26 (m, 4H), 6.77 (m, 2H), 6.59 (m, 2H), 4.55 (s, 1H), 4.43 (s, 1H), 3.72 (s, 3H), 2.72 (m, 2H), 2.47 (dd, J = 18.9, 2.4 Hz, 1H), 2.25 (d, 1H), 2.13 (d, 1H), 2.03 (m, 1H), 1.75 (m, 1H) ppm 13C NMR (101 MHz, CDCl3): δ = 211.70, 152.32, 142.15, 140.85, 133.17, 129.14(2C), 127.21(2C), 114.80(2C), 114.78(2C), 65.58, 55.67, 52.18, 49.56, 46.13, 22.52, 22.32 ppm. 
3-exo-(4-Chlorophenyl)-2-(4-methoxyphenyl)-2-azabicyclo-[2.2.2]octan-5-one (16e): [23] 

1H NMR (400 MHz, CDCl3): δ = 7.35 (s, 4H), 6.74 (d, J = 9.1 Hz, 2H), 6.53 (d, J = 9.1 Hz, 2H), 4.66 (d, J = 2.3 Hz, 1H), 4.41 (s, 1H), 3.70 (s, 3H), 2.74 (d, 1H), 2.62 (d, J = 2.8 Hz, 1H), 2.36 (m, 1H), 2.22 (m, 1H), 1.88 (m, 1H), 1.67 (m, 2H). 13C NMR (101 MHz, CDCl3): δ = 213.51, 152.21, 142.36 , 139.06 , 133.10 , 129.03(2C) , 127.70(2C) , 114.89(2C) , 114.37(2C) , 62.12 , 55.68 , 50.87 , 48.94 , 41.92 , 26.32 , 16.27 ppm. 
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