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Characterization of Compounds

2-(Indol-3-ylmethyl)prop-2-en-1-ol (3a): Mp 70-71 °C. (Found: C, 76.93; H, 7.10; N, 7.45.  C12H13NO requires: C, 76.98; H, 7.00; N, 7.48%); max (CHCl3)/ cm-1 1680, 3480, 3600; H (500 MHz, CDCl3) 1.56 (1H, br), 3.55 (2H, s, 4.09 (2H, s), 5.00 (1H, s), 5.10 (1H, s), 6.98 - 7.35 (4H, m), 7.58 (1H, d, J = 7.3 Hz), 8.00 (1H, s); C (67.8 MHz, CDCl3) 29.9, 66.0, 111.3, 111.5, 114.6, 119.6, 119.7, 122.4, 122.8, 128.0, 131.9, 136.9.  

(2S,5S,8aS)-2-(Hydroxymethyl)-2-(indol-3-ylmethyl)-5-phenyl-1,5,6,8a-tetrahydro-3,7-dioxaindolizin-8-one (5a): (Found: C, 68.60; H, 6.10; N, 7.02.  C22H22N2O4•1/2H2O  requires: C, 68.42; H, 6.00; N, 7.25%) []D25 +49.10 (c 0.48, CHCl3); max (CHCl3)/ cm-1 1748, 3480, 3605; H (500 MHz, CDCl3) 2.42(1H, br), 2.61 (1H, dd, J = 12.7, 8.8 Hz), 2.80 (1H, dd, J = 12.7, 6.3 Hz), 3.08 (2H, s), 3.59 (2H, br s), 4.17–4.32 (4H, m), 6.87 (1H, d, J = 1.8 Hz), 7.01–7.45 (8H, m), 7.53 (1H, d, J = 7.3 Hz), 8.12 (1H, s); C (125 MHz, CDCl3) 30.8, 38.5, 61.8, 63.3, 67.3, 68.9, 85.9, 110.0, 111.1, 119.0, 119.6, 122.0, 123.8, 127.5, 128.0, 128.5, 128.9, 135.6, 135.9, 169.8.
(2S,5S,8aS)-2-(1-tert-Butyloxycarbonylindol-3-ylmethyl)-2-(hydroxymethyl)-5-phenyl-1,5,6,8a-tetrahydro-3,7-dioxaindolizin-8-one (5b): (Found: C, 67.70; H, 6.32; N, 5.85.  C27H30N2O6 requires: C, 67.40; H, 6.47; N, 5.65%) []D25 +44.83 (c 0.40, CHCl3); max (CHCl3)/ cm-1 1732, 3566; H (500 MHz, CDCl3) 1.67 (9H, s), 2.63 (1H, dd, J = 12.7, 8.8 Hz), 2.80 (1H, dd, J = 12.7, 7.3 Hz), 3.01 (1H, d, J = 14.6 Hz), 3.06 (1H, d, J = 14.6 Hz), 3.59 (1H, d, J = 11.7 Hz), 3.63 (1H, d, J = 11.7 Hz), 4.19 (1H, dd, J = 9.3, 3.4Hz), 4.24 (1H, dd, J = 11.2, 9.3 Hz), 4.34 (1H, dd, J = 11.2, 3.4 Hz), 4.36 (1H, br t, J = 7.8 Hz), 7.28 (1H, br t, J = 7.3 Hz), 7.29 (1H, br t, J = 7.3 Hz), 7.32–7.41 (6H, m), 7.46 (1H, d, J = 7.8 Hz), 8.11 (1H, br d, J = 7.3 Hz); C (125 MHz, CDCl3) 20.0, 28.2, 30.4, 38.4, 61.8, 63.7, 67.1, 69.0, 85.2, 114.8, 115.1, 119.4, 122.6, 124.4, 124.9, 126.0, 128.5, 129.0, 129.5, 130.9, 135.6, 150.0, 170.0. 
(2S,4S)-4-tert-Butyloxycarbonylamino-2-(1-tert-butyloxycarbonylindol-3-ylmethyl)-2-(hydroxymethyl)oxolan-5-one (6b): Found: M+ 460.2214. C24H32O7N2 requires M, 460.2210; []D25 -3.26 (c 0.854, CHCl3); max (CHCl3)/ cm-1 1720, 1780, 3435; H (270 MHz, CDCl3) 1.39 (9H, s), 1.67 (9H, s), 2.23 (1H, br t, J = 10.9 Hz), 2.40 (1H, dd, J = 13.2, 10.6 Hz), 2.72 (1H, br t, J = 5.9 Hz), 2.99 (1H, d, J = 14.8 Hz), 3.11 (1H, d, J = 14.8 Hz), 3.66 (1H, dd, J = 12.2, 6.3 Hz), 3.87 (1H, dd, J = 12.2, 5.3 Hz), 3.93 (1H, m), 5.15 (1H, br s), 7.23–7.35 (2H, m), 7.50 (1H, s), 7.57 (1H, br t, J = 6.9 Hz), 8.13 (1H, d, J = 7.9 Hz); C (125 MHz, CDCl3) 14.1, 22.7, 28.2, 31.3, 31.6, 50.9, 67.4, 84.1, 86.4, 113.6, 115.3, 119.2, 123.0, 124.8, 125.5, 130.5, 135.3, 149.5, 174.8.
(2S,4S)-4-tert-Butyloxycarbonylamino-2-(1-tert-butyloxycarbonylindol-3-ylmethyl)-5-oxooxolane-2-carboxylic acid (7): Found (FAB): MNa+ 497.1905.  C24H32O7N2 requires MNa, 497.1900; []D25 –22.89 (c 0.328, MeOH); max (CHCl3)/ cm-1 1709, 1782, 3030; H (500 MHz, CD3OD) 1.43 (9H, s), 1.70 (9H, s), 2.51 (1H, br d, J = 11.5 Hz), 2.80 (1H, br d, J = 10.8 Hz), 3.46 (2H, br), 4.04 (1H, t, J = 9.3 Hz), 7.28 (1H, br d, J = 7.3 Hz), 7.33 (1H, br t, J = 7.5 Hz), 7.61 (1H, s), 7.67 (1H, d, J = 7.8 Hz), 8.14 (1H, d, J = 8.3 Hz); C (125 MHz, CD3OD) 14.2, 19.3, 28.3, 28.6, 38.6, 30.7, 33.3, 51.5, 80.9, 84.8, 116.6, 117.6, 120.7, 123.9, 125.3, 126.4, 132.4, 136.6, 175.1, 176.8. 

Monatin (1): []D25 -10.95 (c 1.0, 1N HCl) [lit1 []D20 –7.6 (c 1.0, 1N HCl)]; H (500 MHz, D2O) 2.04 (1H, dd, J = 15.1, 11.7 Hz), 2.66 (1H, br d, J = 15.1 Hz), 3.12 (1H, d, J = 14.6 Hz), 3.32 (1H, d, J = 14.6 Hz), 3.62 (1H, br d, J = 11.2 Hz), 7.19 (1H, br t, J = 7.3 Hz), 7.26 (1H, br d, J = 7.3 Hz), 7.28 (1H, s), 7.53 (1H, d, J = 8.3 Hz), 7.77 (1H, d, J = 8.3 Hz); C (125 MHz, D2O) 38.1, 41.7, 56.6, 83.1, 111.9, 114.4, 121.8, 122.0, 124.3, 127.6, 130.7, 138.6, 179.0, 181.8.
