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ASYMMETRIC SYNTHESIS OF α-AMINO AMIDES BY Pd-CATALYZED ASYMMETRIC DOUBLE CARBOHYDROAMINATION

Perli Nanayakkara, Howard Alper

Centre for Catalysis Research and Innovation, Department of Chemistry, University of Ottawa, 10 Marie Curie, Ottawa, Ontario, K1N 6N5, Canada. E-mail: halper@science.uottawa.ca; Fax : 613 562 5871, Tel : 613 562 5189
Selected physical data for α-amino amides (1H and 13C NMR, MS, IR, and elemental analysis) are given as follows:
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1H NMR (200MHz, CDCl3, 25˚C): δ = 7.51 (d br., J = 8.4 Hz, 1H, NH), 7.29(m, 5H, Ph), 4.26 (s, 1H, CH(CO)), 3.73 (m,1H, CONHCH), 2.43 (m, 1H, CHNHCH), 1.89-0.97 (m, 20H, 2Cy); 13C NMR 9125.8 MHz, CDCl3, 25˚C): δ = 171.7 (CO), 140.5 (Cquat), 128.7 (CH), 127.8 (CH), 127.1 (CH), 65.3 (CH), 56.4 (CH), 47.4 (CH), 34.2 (CH2), 33.6 (CH2), 33.1 (CH2), 32.9 (CH2), 25.9 (CH2), 25.5 (CH2), 25.1 (CH2), 25.0 (CH2), 24.7 (CH2), 24.6 (CH2);  MS (4kV needle, ESI), m/z: 315 [M+ +1]; IR (KBr): v = 1644cm-1 (C=O); elemental analysis (%)calcd or C20H30N2O: C 76.39, H 9.62, N 8.91: found: C 76.16, H 9.42, N 8.85.
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1H NMR (200MHz, CDCl3, 25˚C): δ = 7.48 (d br., J = 8.4 Hz, 1H, NH), 7.22 (d, J = 8.0Hz, 2H, Ph), 7.09 (d, J = 8.0Hz, 2H, Ph), 4.17 (s, 1H, CH(CO)), 3.76 (m, 1H, CONHCH), 2.38 (m,1H, CHNHCH), 2.29(s,3H, CH3), 2.0-1.0 (m, 20H, 2Cy); 13C NMR(125.8MHz, CDCl3, 25˚C): δ = 171.9 (CO), 137.5 (Cquat), 137.4 (Cquat), 129.4 (CH), 127.0 (CH), 64.9 (CH), 56.3 (CH), 47.4 (CH), 34.1 (CH2), 33.6 (CH2), 33.0 ((CH2), 32.9 (CH2), 25.9 (CH2), 25.5 (CH2), 25.1 (CH2), 25.0 (CH2), 24.7 (CH2), 24.6 (CH2), 21.0 (CH3); MS (4kV needle, ESI), m/z: 329 [M+ +1]; IR (KBr): v = 1645cm-1 (C=O); elemental analysis (%)calcd or C21H32N2O: C 76.78, H 9.82, N 8.53; found: C 76.51, H 9.65, N 8.60.
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1H NMR (200MHz, CDCl3, 25˚C): δ = 7.48 (d br., J = 8.4 Hz, 1H, NH), 7.24 (d, J = 8.6 Hz, 2H, Ph), 6.81 (d, J = 8.6 Hz, 2H, Ph), 4.21 (s, 1H, CH(CO)), 3.75 (s, 3H, CH3), 3.74 (m, 1H, CONHCH, overlapped with the signal of CH3), 2.39 (m, 1H, CHNHCH), 1.95-0.99 (m, 20H, 2Cy); 13C (125.8 MHz, CDCl3, 25˚C): δ = 171.7 (CO), 159.2 (Cquat), 132.4 (Cquat), 128.3 (CH), 114.1 (CH), 64.4 (CH), 56.3 (CH), 55.2 (CH), 47.5 (CH3), 33.9 (CH2), 33.4 (CH2), 33.0 (CH2),, 32.9 (CH2), 25.8 (CH2), 25.5 (CH2), 25.0 (CH2), 24.9 (CH2), 24.7 (CH2), 24.6 (CH2); MS (4kV needle, ESI), m/z: 345 [M+ +1]; IR (KBr): v = 1645cm-1 (C=O); elemental analysis (%)calcd or C21H32N2O2 : C 73.22, H 9.36, N 8.13; found: C 72.99, H 8.97, N 8.00.
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1H NMR (200MHz, CDCl3, 25˚C): δ = 7.47 (d br., J = 8.4 Hz, 1H, NH), 7.10 (d, J = 8.5Hz, 2H, Ph), 6.6 (d, J = 8.6 Hz, 2H, Ph), 4.10 (s, 1H, CH(CO)), 3.75 (m, 1H, CONHCH), 2.40 (m, 1H, CHNHCH),  1.80-0.98 (m, 20H, 2Cy); 13C (125.8 MHz, CDCl3, 25˚C): δ = 172.4 (CO), 146.0 (Cquat), 130.6 (Cquat), 128.1 (CH), 115.2 (CH), 64.7 (CH), 56.3 (CH), 50.4 (CH), 36.1 (CH2), 34.3 (CH2), 33.7 (CH2), 33.1 (CH2), 25.8 (CH2), 25.5 (CH2), 25.2 (CH2), 24.9 (CH2), 24.7 (CH2), 24.6 (CH2); MS (4kV needle, ESI), m/z:: 329 [M+ +1].
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1H NMR (200MHz, CDCl3, 25˚C): δ = 7.48 (d br., J = 8.4 Hz, 1H, NH), 7.22 (d, J = 8.0Hz, 2H, Ph), 7.09 (d, J = 8.0Hz, 2H, Ph), 4.17 (s, 1H, CH(CO)), 3.76 (m, 1H, CONHCH), 2.38 (m,1H, CHNHCH), 1,20 (q, J = 4.3Hz, 2H, CH), 2.29 (t, J = 4.1Hz, 3H, CH3), 2.0-1.0 (m, 20H, 2Cy); 13C NMR(125.8MHz, CDCl3, 25˚C): δ = 171.9 (CO), 138.4 (Cqua), 137.3 (Cqua), 128.6 (CH), 127.9 (CH), 64.4 (CH), 56.5 (CH), 47.9 (CH), 34.2 (CH2), 33.9 (CH2), 33.6 (CH2), 33.1 (CH2), 32.9 (CH2), 25.9 (CH2), 25.5 (CH2), 25.3 (CH2), 25.1 (CH2), 25.0 (CH2), 24.7 (CH2), 24.6 (CH2), 21.4 (CH2), 14.6 (CH3); MS (4kV needle, ESI), m/z: 343 [M+ +1]; ]; IR (KBr): v = 1644cm-1 (C=O).
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1H NMR (200MHz, CDCl3, 25˚C): δ = 7.48 (d br., J = 8.4 Hz, 1H, NH), 7.2(d, J = 7.9 Hz, 1H, Ph), 7.1 (d, J = 7.9Hz, 1H, Ph), 7.0 (d, J = 7.9Hz, 1H, Ph), 6.9 (d, J = 7.9Hz, 1H, Ph), 4.20 (s, 1H, CH(CO)), 3.80 (m, 1H, CONHCH), 2.41 (m,1H, CHNHCH), 2.29 (s,3H, CH3), 2.0-1.0 (m, 20H, 2Cy); 13C NMR(125.8MHz, CDCl3, 25˚C): δ = 171.9 (CO), 138.4 (Cquat), 137.5 (Cquat), 128.6 (CH), 128.5 (CH), 127.9 (CH), 124.1 (CH), 64.4 (CH), 56.5 (CH), 47.4 (CH), 34.2 (CH2), 33.9 (CH2), 33.1 ((CH2), 33.0 (CH2), 25.9 (CH2), 25.5 (CH2), 25.1 (CH2), 25.0 (CH2), 24.7 (CH2), 24.6 (CH2), 21.4 (CH3); MS (4kV needle, ESI), m/z: 329 [M+ +1]; IR (KBr): v = 1645cm-1 (C=O).
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HPLC chromatograms showing the separation: (a) Racemate; (b) product from entry 4, Table 1
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