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2a: To a solution of 1a (35.1 mg, 0.146 mmol) and acetaldehyde (8 l, 0.146 mmol) in THF (2 ml) was added 0.1 M solution of SmI2 (4.4 ml, 0.438 mmol) at –78 oC. The mixture was quenched with sat. NH4Cl solution and washed with 1N HCl and brine, extracted with CH2Cl2, dried over MgSO4, and concentrated under reduced pressure. The residue was purified by silica gel by eluting EA-hexane (1:1) (24.4 mg, 81%). δH(CDCl3, 200 MHz) 1.32 (d, 3H, J =6.4 Hz), 3.35 (s, 3H), 3.33 (b, 1H), 4.03 (m, 1H), 4.89 (s, 1H), 5.25 (d, 1H, J =0.9 Hz), 7.29 (m, 5H). δC(CDCl3, 50 MHz) 21.66, 37.87, 68.85, 118.83, 126.77, 127.15, 128.31, 129.21, 146.19, 169.71. νmax(NaCl)/cm−1 3421, 1647, 1619, 1592. HREIMS m/z 205.1111 (M)+, calcd for C12H15NO2 205.1103.

2b: This was prepared from 1a (22.2 mg, 0.0925 mmol), propionaldehyde (7 l, 0.0925 mmol) and SmI2 (0.1 M, 0.278 mmol) by the same method as 2a (12.6 mg, 62%). δH(CDCl3, 400 MHz) 0.92 (t, 3H, J =7.4 Hz), 1.64 (m, 2H), 3.17 (d, 1H, J =6.3 Hz), 3.34 (s, 3H), 4.06 (q, 1H, J =6.1 Hz), 4.94 (s, 1H), 5.25 (s, 1H), 7.15 (m, 2H), 7.25 (m, 1H), 7.31 (m, 2H). δC(CDCl3, 100 MHz) 10.13, 28.71, 37.96, 74.76, 119.58, 126.89, 127.19, 129.30, 144.40, 145.09, 170.81. νmax(NaCl)/cm−1 3425, 1650, 1619, 1593. HREIMS m/z 219.1258 (M)+, calcd for C13H17NO2 219.1259.

2c: This was prepared from 1a (22.9 mg, 0.0954 mmol), hydrocinnamaldehyde (13 l, 0.0954 mmol) and SmI2 (0.1 M, 0.286 mmol) by the same method as 2a (19.7 mg, 70%). δH(CDCl3, 200 MHz) 1.93 (m, 2H), 2.75 (m, 2H), 3.25 (b, 1H), 3.33 (s, 3H), 4.16 (m, 1H), 4.96 (s, 1H), 5.27 (s, 1H), 7.25 (m, 10H). δC(CDCl3, 50 MHz) 31.94, 37.43, 37.98, 72.67, 118.38, 125.82, 126.67, 127.22, 128.37, 128.49, 129.33, 129.70, 141.79, 145.18, 170.64. νmax(NaCl)/cm−1 3424, 1650, 1621, 1594. HREIMS m/z 295.1582 (M)+, calcd for C19H21NO2 295.1572.

2d: This was prepared from 1a (23.9 mg, 0.0995 mmol), cyclohexanecarboxaldehyde (12 l, 0.0995 mmol) and SmI2 (0.1 M, 0.299 mmol) by the same method as 2a (23.9 mg, 88%). δH(CDCl3, 200 MHz) 1.07 (m, 6H), 1.58 (m, 4H), 1.86 (m, 1H), 3.22 (t, 1H, J =5.7 Hz), 3.33 (s, 3H), 3.82 (d, 1H, J =6.6 Hz), 5.04 (s, 1H), 5.23 (s, 1H), 7.26 (m, 5H). δC(CDCl3, 50 MHz) 25.92, 26.07, 26.36, 27.65, 30.04, 38.15, 41.90, 78.39, 120.70, 127.02, 127.24, 127.54, 129.25, 144.28, 170.73. νmax(NaCl)/cm−1 3435, 1650, 1620, 1594. HREIMS m/z 273.1750 (M)+, calcd for C17H23NO2 273.1729.

2e: This was prepared from 1a (24.2 mg, 0.101 mmol), trimethylacetaldehyde (11 l, 0.101 mmol) and SmI2 (0.1 M, 0.303 mmol) by the same method as 2a (15.8 mg, 63%). δH(CDCl3, 200 MHz) 0.90 (s, 9H), 3.22 (d, 1H, J =5.5 Hz), 3.33 (s, 3H), 3.79 (b, 1H), 5.32 (s, 1H), 5.45 (s, 1H), 7.28 (m, 5H). δC(CDCl3, 50 MHz) 24.56, 35.00, 37.37, 78.22, 124.87, 127.24, 127.43, 127.94, 129.54, 146.48, 168.79. νmax(NaCl)/cm−1 3433, 1657, 1616, 1595. HREIMS m/z 247.1533 (M)+, calcd for C15H21NO2 247.1572.

2f: This was prepared from 1a (23.8 mg, 0.0991 mmol), 2-butanone (9 l, 0.0991 mmol) and SmI2 (0.1 M, 0.297 mmol) by the same method as 2a (20.6 mg, 89%). δH(CDCl3, 400 MHz) 0.86 (t, 3H, J =7.4 Hz), 1.28 (s, 3H), 1.70 (m, 2H), 3.34 (s, 3H), 3.57 (b, 1H), 4.90 (s, 1H), 5.13 (s, 1H), 7.25 (m, 5H). δC(CDCl3, 100 MHz) 8.22, 26.24, 34.84, 37.99, 74.38, 117.92, 126.95, 127.07, 129.19, 144.67, 148.79, 171.54. νmax(NaCl)/cm−1 3440, 1646, 1616, 1594. HREIMS m/z 233.1403 (M)+, calcd for C14H19NO2 233.1416.

2g: This was prepared from 1a (23.7 mg, 0.0987 mmol), methyl acetoacetate (11 l, 0.0987 mmol) and SmI2 (0.1 M, 0.296 mmol) by the same method as 2a (14.3 mg, 52%). δH(CDCl3, 400 MHz) 1.42 (s, 3H), 2.63 (d, 1H, J =15.5 Hz), 3.09 (d, 1H, J =15.5 Hz), 3.35 (s, 3H), 3.67 (s, 3H), 4.45 (s, 1H), 4.96 (s, 1H), 5.30 (s, 1H), 7.27 (m, 5H). δC(CDCl3, 100 MHz) 27.20, 37.36, 38.04, 51.67, 72.34, 118.09, 126.57, 127.24, 129.35, 129.54, 143.39, 165.72, 172.84. νmax(NaCl)/cm−1 3448, 1734, 1655, 1615, 1595. HREIMS m/z 291.1461 (M)+, calcd for C16H21NO4 291.1471.

2h: This was prepared from 1a (33.4 mg, 0.139 mmol), methyl benzyl ketone (19 l, 0.139 mmol) and SmI2 (0.1 M, 0.417 mmol) by the same method as 2a (25.3 mg, 62%). δH(CDCl3, 200 MHz) 1.25 (s, 3H), 2.95 (d, 1H, J =13.1 Hz), 3.15 (d, 1H, J =13.1 Hz), 3.29 (s, 1H), 3.36 (s, 3H), 4.89 (s, 1H), 4.95 (s, 1H), 7.29 (m, 10H). δC(CDCl3, 50 MHz) 26.41, 37.95, 48.56, 74.35, 118.09, 126.36, 126.86, 126.96, 127.27, 127.77, 129.15, 130.89, 137.00, 148.51, 171.23. νmax(NaCl)/cm−1 3428, 1645, 1616, 1594. HREIMS m/z 295.1562 (M)+, calcd for C19H21NO2 295.1572.

2i: This was prepared from 1a (33.8 mg, 0.141 mmol), cyclopentanone (13 l, 0.141 mmol) and SmI2 (0.1 M, 0.423 mmol) by the same method as 2a (21.6 mg, 63%). δH(CDCl3, 200 MHz) 1.68 (m, 4H), 1.83 (m, 4H), 3.35 (s, 3H), 3.77 (s, 1H), 4.86 (s, 1H), 5.24 (s, 1H), 7.24 (m, 5H). δC(CDCl3, 50 MHz) 23.10, 37.86, 39.43, 82.46, 117.61, 126.65, 126.70, 127.03, 129.20, 147.66, 171.70. νmax(NaCl)/cm−1 3424, 1645, 1617, 1594. HREIMS m/z 245.1414 (M)+, calcd for C15H19NO2 245.1416.

2j: This was prepared from 1b (32.7 mg, 0.108 mmol), propionaldehyde (8 l, 0.108 mmol) and SmI2 (0.1 M, 0.324 mmol) by the same method as 2a (23.2 mg, 76%). δH(CDCl3, 200 MHz) 0.96 (t, 3H, J =7.3 Hz), 1.73 (m, 2H), 3.00 (d, 1H, J =6.6 Hz), 4.16 (q, 1H, J =6.4 Hz), 5.20 (s, 1H), 5.39 (s, 1H), 7.27 (m, 10H). δC(CDCl3, 50 MHz) 10.16, 28.78, 74.39, 120.89, 126.77, 127.36, 129.17, 143.27, 145.97, 170.93. νmax(NaCl)/cm−1 3445, 1653, 1625, 1593. HREIMS m/z 281.1414 (M)+, calcd for C18H19NO2 281.1416.

2k: This was prepared from 1b (34.1 mg, 0.113 mmol), cyclohexanecarboxaldehyde (14 l, 0.113 mmol) and SmI2 (0.1 M, 0.339 mmol) by the same method as 2a (29.3 mg, 77%). δH(CDCl3, 200 MHz) 1.10 (m, 6H), 1.66 (m, 4H), 1.91 (m, 1H), 2.75 (d, 1H, J =6.9 Hz), 3.90 (t, 1H, J =6.5 Hz), 5.30 (s, 1H), 5.37 (s, 1H), 7.23 (m, 10H). δC(CDCl3, 50 MHz) 25.96, 26.12, 26.37, 27.68, 30.09, 42.15, 77.84, 121.88, 126.76, 127.39, 129.14, 143.25, 145.15, 170.85. νmax(NaCl)/cm−1 3446, 1652, 1625, 1594. HREIMS m/z 335.1878 (M)+, calcd for C22H25NO2 335.1885.

2l: This was prepared from 1b (32.2 mg, 0.107 mmol), trimethylacetaldehyde (12 l, 0.107 mmol) and SmI2 (0.1 M, 0.321 mmol) by the same method as 2a (25.4 mg, 77%). δH(CDCl3, 400 MHz) 0.95 (s, 9H), 2.74 (d, 1H, J =5.7 Hz), 3.79 (d, 1H, J =5.2 Hz), 5.57 (s, 1H), 5.62 (s, 1H), 7.28 (m, 10H). δC(CDCl3, 100 MHz) 26.05, 36.18, 81.20, 125.56, 126.90, 127.49, 129.25, 143.26, 145.31, 170.94. νmax(NaCl)/cm−1 3461, 1651, 1625, 1593. HREIMS m/z 309.1720 (M)+, calcd for C20H23NO2 309.1729.

2m: This was prepared from 1b (34.7 mg, 0.115 mmol), 2-butanone (10 l, 0.115 mmol) and SmI2 (0.1 M, 0.345 mmol) by the same method as 2a (24.8 mg, 73%). δH(CDCl3, 200 MHz) 0.90 (t, 3H, J =7.4 Hz), 1.35 (s, 3H), 1.78 (q, 2H, J =7.3 Hz), 3.36 (b, 1H), 5.15 (s, 1H), 5.22 (s, 1H), 7.27 (m, 10H). δC(CDCl3, 50 MHz) 8.24, 26.45, 35.17, 74.55, 119.00, 126.68, 127.39, 129.07, 143.39, 149.83, 171.61. νmax(NaCl)/cm−1 3465, 1653, 1619, 1594. HREIMS m/z 295.1569 (M)+, calcd for C19H21NO2 295.1572.

2n: This was prepared from 1c (40.1 mg, 0.158 mmol), propionaldehyde (11 l, 0.158 mmol) and SmI2 (0.1 M, 0.474 mmol) by the same method as 2a (30.1 mg, 81%). δH(CDCl3, 200 MHz) 0.86 (t, 3H, J =6.1 Hz), 1.49 (d, 3H, J = 6.1 Hz), 1.59 (m, 2H), 2.37 (b, 1H), 3.35 (s, 3H), 3.91 (b, 1H), 5.41 (q, 1H, J = 6.1 Hz), 7.25 (m, 5H). δC(CDCl3, 50 MHz) 10.13, 15.60, 29.07, 36.94, 74.41, 124.45, 124.88, 126.29, 127.02, 128.85, 139.76, 170.55. νmax(NaCl)/cm−1 3426, 1642, 1620, 1594. HREIMS m/z 233.1408 (M)+, calcd for C14H19NO2 233.1416.

2o: This was prepared from 1c (29.8 mg, 0.117 mmol), cyclohexanecarboxaldehyde (14 l, 0.117 mmol) and SmI2 (0.1 M, 0.351 mmol) by the same method as 2a (17.8 mg, 53%). δH(CDCl3, 200 MHz) 1.15 (m, 6H), 1.60 (m, 4H), 1.66 (d, 3H, J = 6.5 Hz), 1.88 (m, 1H), 3.30 (s, 1H), 3.35 (s, 3H), 3.69 (b, 1H), 5.38 (q, 1H, J = 6.5 Hz), 7.25 (m, 5H). δC(CDCl3, 50 MHz) 15.41, 25.93, 26.11, 26.40, 27.67, 29.90, 37.15, 42.32, 78.02, 125.38, 126.38, 127.01, 127.32, 128.85, 138.73, 170.36. νmax(NaCl)/cm−1 3430, 1632, 1594. HREIMS m/z 287.1877 (M)+, calcd for C18H25NO2 287.1885.

3a: To a solution of 1a (54.4 mg, 0.227 mmol) and CD3OD (9 l, 0.227 mmol) in THF (2 ml) was added 0.1 M solution of SmI2 (3.4 ml, 0.681 mmol) at –78 oC. The mixture was concentrated and dissolved in Et2O. The residue was filtered through short silica gel (24.6 mg, 67%). δH(CDCl3, 200 MHz) 3.34 (s, 3H), 5.49 (d, 1H, J =2.2 Hz), 6.34 (d, 1H, J =2.2 Hz), 7.28 (m, 5H). HREIMS m/z 162.0904 (M)+, calcd for C10H10DNO 162.0902. 3a’: δH(CDCl3, 200 MHz) 3.32 (s, 3H), 5.48 (dd, 1H, J =2.1, 2.1 Hz), 6.04 (dd, 1H, J =10.2, 10.2 Hz), 6.33 (dd, 1H, J =2.1, 2.2 Hz), 7.26 (m, 5H). νmax(NaCl)/cm−1 1662, 1624, 1595. HREIMS m/z 161.0830 (M)+, calcd for C10H11NO 161.0841.

4a: To a solution of 1a (63.0 mg, 0.262 mmol) in THF-d8 (0.5 ml) was added 0.1 M solution of SmI2 (0.262 mmol, THF-d8 solution) at –78 oC. The mixture was concentrated and filtered through short silica gel (9.8 mg, 19%). δH(CDCl3, 200 MHz) 2.47 (dd, 1H, J =5.8, 5.6 Hz), 3.03 (dd, 1H, J =8.6, 8.6 Hz), 3.25 (s, 6H), 4.34 (dd, 1H, J =5.9, 5.8 Hz), 5.12 (d, 2H, J =4.4 Hz), 7.25 (m, 10H). HREIMS m/z 400.0740 (M)+, calcd for C20H21BrN2O2 400.0786.

