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Experimental
General

Melting points were determined using a Gallenkamp melting point apparatus and are
uncorrected. Infrared spectra were obtained as thin films on NaCl plates using a Bruker Vector
33 FT-IR instrument. NMR experiments were performed on a Mercury 400 and Varian Inova
600 and 400 instruments and samples were obtained in CDCI; (referenced to 7.26 ppm for 'H
and 77.0 for °C). Coupling constants (J) are in Hz. Mass spectra were obtained on a Finnigan
MAT 8200 spectrometer at 70 eV.

Toluene and acetonitrile were distilled prior to use according to the standard procedures. All
other reagents and solvents were used as purchased from Aldrich or Caledon. Reactions were
checked for completion by TLC (EM Science, silica gel 60 F,s4). Flash chromatography was
performed using silica gel purchased from Silicycle Chemical Division Inc. (230-400 mesh)

Typical Experimental Procedure for Preparation of Adducts

Yb(OTf)3exH,O (10 mol %) was added to a solution of the hydroxylamine (0.65 mmol) and
aldehyde (0.7 mmol) in toluene (4 mL) containing activated 4 A molecular sieves. The solution
was stirred under an argon atmosphere for 30 minutes at room temperature, after which the
cyclopropane (0.5 mmol) was added. Solid cyclopropanes were added directly to the solution,
while oils were added as a solution in toluene, 2 x 1mL. After the reaction was complete by
TLC, the reaction mixture was filtered, and the filtrate was absorbed onto silica gel by reduced
pressure removal of the solvent. Pure product was obtained after flash column chromatography
on silica gel (eluent: EtOAc in hexanes). Samples could be recrystallized from CH,Cly/hexanes if
desired. For a few compounds, what appears to be the trans isomer was produced (<5%), but the
minor isomer was removed by crystallization.

Compound 10

94 % yield, 8 hrs, colorless needles, m.p. 154-155 °C; Ry = 0.53 (30%, EtOAc in hexanes); 'H-
NMR (600 MHz, CDCl3): 6 =7.62 (dd, J = 1.5, 8.4 Hz, 2H), 7.59 (d, J = 7.5 Hz, 2H), 7.48 (dd, J
=7.5,7.5 Hz, 2H), 7.43-7.40 (m, 1H), 7.24-7.20 (m, 3 H), 7.03 (d, J = 8.7 Hz, 2H), 6.97 (d, ] =
8.7 Hz, 2H), 5.78 (s, 1H), 5.07 (dd, J = 12.0, 3.0 Hz, 1H), 3.95, (s, 3H), 3.49 (s, 3H), 2.89 (dd, J
=14.4,12.0 Hz, 1H), 2.81 (dd, J = 14.4, 2.4 Hz, 1H), 2.20 (s, 3H); >C NMR (150 MHz, CDCl):
0 =170.1, 168.3, 146.2, 139.5, 135.1, 130.9, 130.5, 129.0, 128.6, 128.2, 128.0, 127.9, 126 .4,
116.0, 78.7, 66.0, 59.5, 53.4, 52.5, 31.6, 20.5; IR (thin film): V. = 3062, 3028, 2950, 2923,
2855, 1742, 1508, 1437, 1258, 1232, 1177, 1085, 1049, 987, 952, 816, 743; HRMS calc’d for
C27H270sN = 445.1890, found 445.1886; cis conformation confirmed by X-Ray diffraction.
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Compound 11

77 % vyield, 20 hrs; colorless prisms, m.p. 200-201 °C; Rf = 0.40 (30%, EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl): 6 = 7.54 (d, J = 8.0 Hz, 2H), 7.45 (t, J = 6.8 Hz, 2H), 7.41-7.37 (m,
1H), 7.28 (d, J = 1.6 Hz, 1H), 7.00-6.92 (m, 5H), 6.62 (d, J = 8.0 Hz, 1H), 5.87 ( app. s, 2H),
5.67 (s, 1H), 5.00 (dd, J = 12.0, 3.2 Hz, 1H), 3.91 (s, 3H), 3.53 (s, 3H), 2.83 (dd, J =144, 11.6
Hz, 1H), 2.76 (dd, J = 14.4, 2.8 Hz, 1H), 2.20 (s, 3H); "*C NMR (100 MHz, CDCl5): & = 170.1,
168.3, 147.2, 147.2, 146.1, 139.3, 131.0, 129.1, 128.7, 128.6, 128.3, 126.5, 124.3, 115.9, 110.7,
107.6, 100.9, 78.7, 65.4, 59.6, 53.4, 52.7, 31.4, 20.6; IR (thin film): vy,.x = 3028, 2951, 2928,
2919, 1741, 1610, 1506, 1446, 1370, 1253, 1040, 935, 879, 818, 734, 699; HRMS calc’d for
CosH>707N = 489.1788, found 489.1786.

Compound 12

85 % yield, 7.5 hrs; colorless prisms, m.p. 170-172 °C; Rf = 0.56 (30%, EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl3): 6 = 7.56 (d, J = 7.2 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 7.46 (t, 1 =7.2
Hz, 2H), 7.41-7.31 (m, 6H), 6.99 (d, J = 8.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 6.80 (d, J = 8.8
Hz, 2H), 5.70 (s, 1H), 5.02 (dd, J = 11.6, 2.6 Hz, 1H), 4.95 (s, 2H), 3.92 (s, 3H), 3.48 (s, 3H),
2.84 (dd, J = 14.4, 11.6 Hz, 1H), 2.77 (dd, J = 14.4, 2.8 Hz, 1H), 2.19 (s, 3H); *C NMR (100
MHz, CDCl;): 6 = 170.2, 168.4, 158.4, 146.3, 139.6, 136.8, 131.7, 130.9, 129.1, 128.6, 128.5,
128.2, 128.0, 127.6, 127.4, 126.5, 116.0, 114.2, 78.7, 69.8, 65.5, 59.3, 53.4, 52.6, 31.5, 20.5; IR
(thin film): v = 3033, 2950, 2868, 1742, 1607, 1509, 1437, 1250, 1177, 1116, 1081, 1049,
953, 822, 742, 698; HRMS calc’d for C34H3306N = 551.2309, found 551.2308.
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Compound 13

84 % yield, 20 hrs; yellow prisms, m.p. 181-182 °C; Rf = 0.47 (30%, EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl;): 6 = 8.06 (d, J = 9.0 Hz, 2H), 7.78 (d, ] =9.0 Hz, 2H), 7.54 (d,J = 7.6
Hz, 2H), 7.48 (t, J = 7.2 Hz, 2H), 7.44-7.39 (m, 1H), 6.96 (s, 4H), 5.85 (s, 1H), 5.07 (dd, J =
12.0, 2.4 Hz, 1H), 3.95 (s, 3H), 3.52 (s, 3H), 2.86 (dd, J = 14.8, 2.8 Hz, 1H), 2.76 (dd, J = 14.8,
12.0 Hz, 1H), 2.18 (s, 3H); BC NMR (100 MHz, CDCl3): 6 = 169.4, 167.9, 147.5, 145.7, 142.8,
138.9, 131.8, 131.4, 129.3, 128.7, 128.5, 126.4, 123.0, 115.9, 78.7, 65.8, 59.2, 53.7, 52.9, 31.5,
20.5; IR (thin film): vi.x = 2954, 2922, 1742, 1521, 1456, 1436, 1348, 1260, 1232, 1210, 1178,
1050, 861, 822, 750; HRMS calc’d for C,7H2607N> = 490.1740, found 490.1742.

Compound 14

92 % vyield, 15 hrs; colorless prisms, m.p. 169-171 °C; Ry = 0.50 (30% EtOAc in hexanes); -
NMR (400 MHz, CDCl3): 6 = 7.60-7.56 (m, 4H), 7.47 (t, J = 7.4 Hz, 2H), 7.42-7.38 (m, 1H),
7.22-7.09 (m, 7H), 6.82 (tt, J = 7.2, 1.6 Hz, 1H), 5.80 (s, 1H), 5.03 (dd, J = 11.8, 2.8 Hz, 1H),
3.93 (s, 3H), 3.48 (s, 3H), 2.87 (dd, J= 11.8, 14.4 Hz, 1H), 2.78 (dd, J = 14.4, 2.8 Hz, 1H); °C
NMR (100 MHz, CDCl;): 6 = 170.0, 168.2, 148.5, 139.4, 135.0, 130.4, 128.6, 128.5, 128.3,
128.1, 128.0, 126.5, 121.6, 115.7, 78.8, 65.7, 59.5, 53.5, 52.6, 31.6; IR (thin film): vy.x = 3032,
2954, 1740, 1652, 1598, 1558, 1540, 1493, 1455, 1233, 1051, 950, 882, 811, 752; HRMS calc’d
for C26H2505N = 4311731, found 431.1733.
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Compound 15

80 % yield, 19 hrs; colorless cubes, m.p. 90-91 °C; Ry = 0.53 (30% EtOAc in hexanes); '"H-.NMR
(400 MHz, CDCl5): 6 =7.47 (d, J = 7.6 Hz, 2H), 7.44-7.40 (m, 2H), 7.38-7.34 (m, 1H), 7.22 (dt,
J=1.2,8.8 Hz, 2H), 7.04 (dd, J = 8.8, 1.2 Hz, 2H), 6.79 (dt, J = 1.2, 7.4 Hz, 1H), 4.81 (dd, J =
9.0, 7.4 Hz, 1H), 4.65 (d, ] = 7.6 Hz, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 2.72-2.63 (m, 2H), 2.44 (o,
J= 7.0Hz, 1H), 091 (d, J =7.0 Hz, 3H), 0.86 (d, ] = 7.0 Hz, 3H); B3C NMR (100 MHz, CDCl5):
0 =1704, 169.5, 149.2, 139.5, 128.8, 128.5, 128.3, 126.4, 119.1, 112.2, 79.2, 66.5, 58.6, 53.1,
52.7, 33.3, 294, 22.2, 21.9; IR (thin film): v = 3063, 2956, 1738, 1597, 1494, 1436, 1244,
1058, 965, 750; HRMS calc’d for Co3H»7OsN = 397.1889, found 397.1890; Cis conformation
confirmed by X-ray diffraction.

Compound 16

85 % yield, 8 hrs; colorless needles, m.p. 141-142 °C; Ry = 0.36 (20% EtOAc in hexanes); 'H-
NMR (600 MHz, CDCl3): 6 = 7.56-7.53 (m, 2H), 7.51-7.49 (d, J = 7.2 Hz, 2H), 7.37 (dd, J =
7.8, 7.8Hz, 2H), 7.31-7.28 (m, 1H), 7.20-7.18 (m, 3H), 6.98 (d, J = 8.1 Hz, 2H), 6.95 (d, ] = 8.1
Hz, 2H), 6.81 (d, J = 16.2 Hz, 1H), 6.41 (dd, J = 16.2, 6.4 Hz, 1H), 5.66 (s, 1H), 4.69-4.65 (m,
1H), 3.91 (s, 3H), 3.47 (s, 3H), 2.69 (dd, J = 13.6, 11.6 Hz, 1H), 2.66 (dd, J = 13.6, 2.4 Hz, 1H),
2.18 (s, 3H); >C NMR (100 MHz, CDCl5): & = 170.0, 168.3, 146.2, 136.6, 135.0, 132.5, 131.0,
130.5, 129.0, 128.6, 128.05, 128.01, 127.9, 127.0, 126.6, 116.1, 77.1, 66.1, 59.1, 53.4, 52.6, 30.6,
20.5; IR (thin film): vyax = 3057, 3026, 2951, 2928, 1741, 1612, 1508, 1438, 1239, 1200, 1075,
965, 816, 747, 698; HRMS calc’d for CooH9OsN = 471.2047, found 471.2034, Cis conformation
confirmed by X-Ray diffraction.
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Compound 17

96 % vyield, 18 hrs; colorless solid, m.p. 100-101 °C; R¢ = 0.47 (30% EtOAc in hexanes); 'H-
NMR (600 MHz, CDCl;): 6 = 7.37 (d, J = 5.1 Hz, 1H), 7.25-7.18 (m, 4H), 7.09 (d, J = 8.4 Hz,
2H), 7.05 (dd, J = 3.6, 5.1 Hz, 1H), 6.93 (t, J = 7.5 Hz, 1H), 6.33 (d, J = 3.0 Hz, 1H), 6.21-6.20
(m, 1H), 5.84 (s, 1H), 5.27 (dd, J = 11.4, 3.0 Hz, 1H), 3.91 (s, 3H), 3.65 (s, 3H), 2.93 (dd, J =
14.0, 3.6 Hz, 1H), 2.86 (dd, J = 14.0, 11.4 Hz, 1H); °C NMR (100 MHz, CDCl;): & = 169.0,
167.8, 148.2, 141.8, 141.6, 128.5, 126.6, 125.7, 125.4, 122.4, 116.2, 111.1, 110.2, 74.7, 61.7,
58.1, 53.4, 52.9, 32.7; IR (thin film): v = 3006, 2955, 1742, 1597, 1541, 1493, 1436, 1241,

1082, 1034, 986, 961, 869, 804, 750; HRMS calc’d for Cx»nH»OsNS = 427.1088, found
427.1093.

Compound 18

93 % vyield, 15 hrs; colorless, low melting solid, m.p 55-58 °C ; Rf = 0.50 (30% EtOAc in
hexanes); "H-NMR (400 MHz, CDCl3): 6 = 7.46-7.45 (m, 1H), 7.35-7.28 (m, 4H), 7.24-7.22 (m,
2H), 7.02 (d, J = 3.2 Hz, 2H), 6.51 (d, J = 3.0 Hz, 1H), 6.40 (dd, J = 3.0, 2.0 Hz, 1H), 5.18 (s,
1H), 5.07 (dd, J = 12.4, 2.4 Hz, 1H), 4.01 (d, J = 13.0 Hz, 1H), 3.78 (s, 3H), 3.53 (d, J = 13.0 Hz,
1H), 3.49 (s, 3H), 2.93 (dd, 14.4 12.4 Hz, 1H), 2.64 (dd, J = 14.4, 2.4 Hz, 1H); *C NMR (100
MHz, CDCl;): 6 = 169.2, 168.0, 152.2, 142.8, 135.9, 133.6, 130.2, 129.2, 128.1, 127.4, 125.6,
110.3, 108.7, 71.7, 62.0, 59.2, 59.0, 53.1, 52.6, 28.5; IR (thin film): vy.x = 3063, 3031, 2953,

2902, 1744, 1499, 1435, 1262, 1215, 1156, 1076, 1045, 1013, 962, 917, 887, 863, 742; HRMS
calc’d for Co3H2306NS = 441.1246, found 441.1252.
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Compound 19

93 % vyield, 15 hrs; colorless prisms, m.p. 161-162 °C; Rf = 0.50 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCls): 6 = 7.43 (d, J = 7.6 Hz, 2H),7.35-7.28 (m, 9H), 7.02 (dd, J = 4.6, 3.4
Hz, 1H), 6.98-6.97 (m, 1H), 6.73 (d, J = 16.0 Hz, 1H), 6.28 (dd, J = 16.0, 6.2 Hz, 1H), 5.18 (s,
1H), 4.66-4.60 (m, 1H), 3.99 (d, J = 12.8 Hz, 1H), 3.80 (s, 3H), 3.56 (d, J = 12.8 Hz, 1H), 3.48
(s, 3H), 2.59-2.48 (m, 2H); BC NMR (100 MHz, CDCl3): 6 = 169.3, 168.1, 136.5, 136.2, 133.7,
132.4, 130.3, 129.1, 128.5, 128.1, 127.9, 127.4, 127.4, 127.3, 126.7, 125.5, 76.6, 62.2, 59.2, 59.0,
53.0, 52.6, 30.7; IR (thin film): v = 3030, 2952, 1743, 1495, 1452, 1259, 1210, 1130, 1047,
955, 919, 747, 701, HRMS calc’d for CyH»7;OsNS = 477.1610, found 477.1577; Cis
conformation confirmed by X-ray diffraction.

Compound 20

66 % yield, 17 hrs; colorless needles, m.p. 125-127 °C; Ry = 0.58 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl3): 6 =7.23 (t, ] =7.2 Hz, 2H), 7.06 (dd, J = 7.2, 1.2 Hz, 2H), 6.91 (tt, J =
7.2, 1.2 Hz, 1H), 5.96 (ddd, J = 17.6, 10.8, 7.2 Hz, 1H), 5.46-5.40 (m, 2H), 5.28 (dt,J =104, 1.2
Hz, 1H), 5.23 (d, J = 10.0 Hz, 1H), 4.42-4.37 (m, 1H), 3.86 (s, 3H), 3.66 (s, 3H), 2.52 (dd, J =
9.2, 1.6 Hz, 1H), 2.26 (dd, J = 14.4, 10.0 Hz, 1H), 1.59 (s, 3H), 1.49 (s, 3H); °C NMR (100
MHz, CDCl3): 6 = 170.0, 168.6, 149.1, 139.7, 135.9, 128.4, 121.8, 117.2, 116.2, 115.0, 77.4,
61.6, 58.5, 53.2, 52.6, 30.9, 26.0, 18.6; IR (thin film): v« = 2953, 1742, 1598, 1492, 1437,
1235, 1199, 1157, 1077, 1030, 935, 904, 757; HRMS calc’d for C,yH,50sN = 359.1733, found
359.1735.
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Compound 21

66 % yield, 17 hrs; colorless oil; Rf = 0.43 (30% EtOAc in hexanes); '"H-.NMR (400 MHz,
CDCl): 6 = 7.52-7.50 (m, 2H), 7.32-7.24 (m, 6H), 7.19 (d, J = 6.4 Hz, 2H), 4.75 (broad s, 1H),
4.07-3.96 (m, 1H), 3.85 (d, J = 13.6 Hz, 1H), 3.80 (s, 3H), 3.53 (d, J = 13.6 Hz, 1H), 3.34 (broad
s, 3H), 2.38 (dd, J = 14.2, 3.0 Hz, 1H), 2.30 (dd, J = 14.2, 11.4 Hz, 1H), 1.27 (broad d, J = 4.8
Hz, 3H); *C NMR (100 MHz, CDCl;): & = 170.1, 168.6, 136.9, 135.0, 131.1, 128.7, 128.1,
128.2, 127.3, 72.1, 65.6, 59.2, 59.1, 52.9, 52.3, 32.1, 20.1; IR (thin film): vy = 3030, 2953,
1744, 1495, 1454, 1259, 1203, 1116, 953, 777, 748; HRMS calc’d for C»H»50sN = 383.1732,
found 383.1737.

Compound 22

75 % yield, 15 hrs; colorless oil; Ry = 0.60 (30% EtOAc in hexanes); '"H-.NMR (600 MHz,
CDCl): 6 =7.44 (d,J =7.2 Hz, 2H), 7.35 (t, J = 7.2 Hz, 2H), 7.29-7.27 (m, 1H), 7.23 (dd, J =
8.4, 7.2 Hz, 2H), 7.04 (d, J = 8.4 Hz, 2H), 6.79 (t, J = 7.2 Hz, 1H), 6.74 (d, ] = 16.2 Hz, 1H),
6.28 (dd, I =16.2, 6.0 Hz, 1H), 4.59 (d, J = 8.4 Hz, 1H), 4.47-4.43 (m, 1H), 3.78 (s, 3H), 3.77 (s,
3H), 2.59 (dd, J = 14.4, 3.6 Hz, 1H), 2.52 (dd, J = 14.4, 11.4 Hz, 1H), 2.38 (0, ] = 7.2 Hz, 1H),
0.89 (d, J = 6.6 Hz, 3H), 0.82 (d, J = 6.6 Hz, 3H); "*C NMR (100 MHz, CDCl3): & = 170.3,
169.5, 149.2, 136.3, 132.8, 128.7, 128.6, 128.0, 126.7, 126.6, 119.0, 112.1, 77.6, 66.3, 58.3, 53.1,
52.7, 32.2, 29.1, 22.0, 21.9; IR (thin film): v = 3060, 3028, 2991, 2954, 1739, 1597, 1494,
1451, 1435, 1242, 1198, 1175, 1065, 966, 748; HRMS calc’d for C,5sH>9OsN = 423.2045, found
423.2043.
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Compound 23

87 % yield, 17 hrs; colorless prisms, m.p. 138-139 °C; Ry = 0.47 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl3): 6 = 7.53-7.50 (m, 2H), 7.21-7.13 (m, 5H), 7.08-7.06 (m, 2H), 6.84-
6.80 (m, 1H), 6.08 (ddd, J = 6.8, 10.8, 17.6 Hz, 1H), 5.69 (s, 1H), 5.52 (dt, ] = 17.6, 1.4 Hz, 1H),
5.36 (dt, ] = 10.8, 1.4 Hz, 1H), 4.52-4.47 (m, 1H), 3.89 (s, 3H), 3.46 (s, 3H), 2.59-2.57 (m, 2H);
3C NMR (100 MHz, CDCls): & = 170.0, 168.2, 148.5, 135.9, 134.8, 130.4, 128.5, 128.0, 127.9,
121.6, 117.3, 115.8, 77.1, 65.8, 59.0, 53.4, 52.6, 30.3; IR (thin film): vm.x = 3063, 3029, 2954,
1743, 1598, 1493, 1452, 1436, 1234, 1203, 1153, 1081, 1032, 991, 942, 915, 814, 756; HRMS
calc’d for CH»305N = 381.1576 found 381.1576.

Compound 24

85 % yield, 15 hrs; colorless prisms, m.p. 148-149 °C; Rt = 0.53 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCls): 8 = 7.20-7.15 (m, 3H), 7.11-7.09 (m, 2H), 6.90-6.86 (m, 3H), 6.82-
6.80 (m, 1H), 6.02 (s, 1H), 4.17-4.10 (m, 1H), 3.87 (s, 3H), 3.56 (s, 3H), 2.53-2.42 (m, 2H),1.45
(d, T = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl3): & = 169.6, 168.0, 148.4, 134.0, 129.0, 128 4,
127.0, 125.3, 122.1, 116.1, 73.4, 63.9, 59.3, 53.4, 52.8, 32.6, 19.8; IR (thin film): Vmax = 2983,
2953, 1740, 1597, 1494, 1432, 1386, 1249, 1155, 1127, 1082, 1045, 946, 896, 850, 759; HRMS
calc’d for C9Hz;0OsNS = 375.1140, found 375.1140; Cis conformation confirmed by X-ray
diffraction.
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Compound 25

89 % vyield, 2 hrs; colorless prisms, m.p. 132-134 °C; R = 0.53 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCls): major diastereomer: 6 = 7.40 (d, J = 7.6 Hz, 2H), 7.34 (t, J = 8.0 Hz,
2H), 7.29-7.22 (m, 3H), 7.10 (dd, J = 8.6 Hz, 1.0 Hz, 2H), 6.93 (tt, ] = 7.6 Hz, 1.0 Hz, 1 H), 6.74
(d,J=16.0 Hz, 1H), 6.31 (dd, J = 16.0 Hz, 5.8 Hz, 1H), 5.50 (dt, J = 10.5, 1.2 Hz, 1H), 5.26 (d, J
= 10.5 Hz, 1H), 4.61-4.56 (m, 1H), 3.88 (s, 3H), 3.67 (s, 3H), 2.58 (dd, J = 14.0, 2.0 Hz, 1H),
2.38 (dd, J =14.0, 12.0 Hz, 1H), 1.61 (d, J = 1.2 Hz, 3H), 1.51 (d, J = 1.2 Hz, 3H); representative
peaks for minor diastereomer: 6 = 6.51 (d, J = 16.4 Hz, 1H), 6.41 (dd, J = 16.4, 5.2 Hz, 1H), 5.55
(dt,J=10.5,1.2, 1H), 5.11 (d, J = 10.5, 1H), 4.98-4.92 (m, 1H), 3.68 (s, 3H), 3.59 (s, 3H), 2.87
(dd, J = 14.4, 6.0 Hz, 1H), 2.49 (dd, J = 14.4, 2.4 Hz, 1H); >*C NMR (100 MHz, CDCl5): major
diastereomer: & = 170.0, 168.7, 149.1, 139.8, 136.4, 132.5, 128.6, 128.4, 128.0, 127.0, 126.6,
121.9, 116.3, 115.1, 77.5, 61.6, 58.6, 53.2, 52.7, 31.3, 26.1, 18.7; IR (thin film): V. = 3029,
2953, 1741, 1598, 1493, 1438, 1379, 1240, 1196, 1074, 1031, 967, 790, 753; HRMS calc’d for
Co6H290OsN = 435.2045, found 435.2040.

©\ _0 Me
N
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Compound 26

80 % yield, 20 hrs; colorless cubes, m.p. 194-195 °C; R¢ = 0.53 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCls): 6 = 7.53-7.51 (m, 2H), 7.19-7.12 (m, 5H), 7.05 (dd, J = 8.8, 1.2 Hz,
2H), 6.80 (tt, J = 6.4, 1.2 Hz, 1H), 5.68 (s, 1H), 4.13-4.08 (m, 1H), 3.87 (s, 3H), 3.46 (s, 3H),
2.47-2.44 (m, 2H), 1.46 (d, J = 6.4 Hz, 3H); °C NMR (100 MHz, CDCl3): & = 170.2, 168.4,
148.6, 135.1, 130.4, 128.5, 128.0, 127.9, 121.3, 115.6, 73.2, 65.4, 59.1, 53.3, 52.5, 32.4, 19.9;
IR (thin film): v = 3058, 2996, 2949, 1732, 1597, 1495, 1449, 1298, 1255, 1201, 1156, 1129,
975, 810, 753; HRMS calc’d for C,;H»305N = 369.1576, found 369.1572.
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CO,Et
\_¢ CO,Et
Compound 27

72 % yield, 40 hrs, (20 mol% Yb(OTY); was used); colorless prisms, m.p. 93-94 °C; R = 0.58
(30% EtOAc in hexanes); 'H-NMR (400 MHz, CDCls): & 7.20-7.15 (m, 3H), 7.07 (d, J = 7.7,
2H), 6.90-6.85 (m, 2H), 6.80 (ddd, J= 5.2, 3.6, 0.8 Hz, 1H), 6.01 (s, 1H), 4.39-4.30 (m, 3H),
4.13-3.92 (m, 3H), 2.86 (ddd, J= 14.8, 13.6, 5.6 Hz, 1H); 2.49 (broad d, J = 14.8 Hz, 1H), 1.34 (t,
J =72 Hz, 3H), 1.10 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl5): & = 168.9, 167.7, 148.4,
134.02, 129.2, 128.4, 126.8, 125.2, 122.1, 116.2, 67.6, 64.7, 62.3, 61.8, 58.4, 25.7, 14.1, 13.8;
IR (thin film): v = 2982, 2934, 2870, 1737, 1597, 1492, 1452, 1367, 1233, 1198, 1153, 1106,
1067, 1048, 1022, 757, 697; HRMS calc’d for C0H,305NS = 389.1297, found 389.1305.

Compound 28

90% yield, 20 hrs; colorless prisms, m.p. 153-154 °C; Ry = 0.48 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl;): 6 = 7.52-7.51 (m, 1H), 7.18 (d, J = 8.4 Hz, 2H), 7.15 (d, J = 2.4 Hz,
1H), 7.09 (d, J = 8.4 Hz, 2H), 6.98 (d, ] = 5.2 Hz, 1H), 6.87 (t, ] = 7.2 Hz, 1H) 6.84-6.82 (m,
1H), 6.59 (d, J = 3.2 Hz, 1H), 6.46-6.44 (m, 1H), 6.07 (s, 1H), 5.10 (dd, J = 12.8, 2.4 Hz, 1H),
3.91 (s, 3H), 3.59 (s, 3H), 3.10 (dd, J = 12.8, 14.4, 1H), 2.75 (dd, J = 14.4, 2.4 Hz, 1H); “C
NMR (100 MHz, CDCls): 0 =169.3, 167.7, 151.6, 148.1, 143.0, 133.8, 129.2, 128.5, 127.1,
1254, 122.4,116.2, 110.4, 109.1, 72.5, 64.1, 59.4, 53.5, 52.9, 28.6; IR (thin film): Vy,.x = 2955,
1741, 1596, 1493, 1434, 1267, 1246, 1210, 1175, 1152, 1089, 1069, 1045, 1014, 940, 916, 852,
753; HRMS calc’d for C,oHy1OgNS = 427.1088, found 427.1093.
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@N/O X

I > CO,Me
0 CO,Me
Compound 29

89 % yield, 15 hrs; colorless oil; Rf = 0.52 (30% EtOAc in hexanes); "H-NMR (400 MHz,
CDCls): 6 = 7.43-7.42 (m, 1H), 7.33-7.23 (m, 5H), 6.44 (d, J = 3.2 Hz, 1H), 6.39-6.37 (m, 1H),
5.88 (ddd, J =17.6, 10.6, 6.0 Hz, 1H), 5.35 (dt, J = 17.6, 1.2 Hz, 1H), 5.22 (dt, ] = 10.6, 1.2 Hz,
1H), 4.89 (s, 1H), 4.50-4.45 (m, 1H), 3.91 (d, J = 13.0 Hz, 1H), 3.75 (s, 3H), 3.55 (d, J = 13.0
Hz, 1H), 3.51 (s, 3H), 2.52 (ddd, J = 14.0, 2.4, 1.2 Hz, 1H), 2.29 (dd, J = 14.0, 12.0 Hz, 1H); °C
NMR (100 MHz, CDCl): 0 = 169.2, 168.3, 148.5, 142.2, 136.2, 129.0, 128.0, 127.2, 117.0,
111.7, 110.2, 76.3, 59.6, 59.0, 57.8, 52.9, 52.7, 30.8; IR (thin film): Vy.x = 3031, 2954, 1744,

1497, 1435, 1264, 1209, 1155, 1084, 1015, 931, 806, 743; HRMS calc’d for Cy;H2306N =
385.1525, found 385.1529.

Oy
N

[ CO,Et
S CO,Et
Compound 30

70 % yield, 39 hrs, (20 mol% Yb(OTf); was used); colorless oil; Ry = 0.48 (30% EtOAc in
hexanes); '"H-NMR (400 MHz, CDCL): & = 7.34-7.23 (m, 6H), 7.01-6.99 (m, 2H), 5.25 (s, 1H),
4.37-4.20 (m, 2H), 4.07-3.85 (m, 4H), 3.76 (d, J = 13.8 Hz, 1H), 3.55 (d, J = 13.8 Hz, 1H), 2.66
(m, 1H), 2.33 (d, J = 13.6 Hz, 1H), 1.27 (t, J = 7.2 Hz, 3H), 1.04 (t, J = 7.2 Hz, 3H); °C NMR
(100 MHz, CDCl3): & = 168.9, 167.9, 136.8, 134.2, 130.0, 128.7, 128.1, 127.2, 127.1, 1254,
67.0, 63.6, 61.9, 61.6, 59.3, 58.4, 25.3, 14.0, 13.7; IR (thin film): vx = 2980, 2961, 2924, 2861,

1738, 1455, 1437, 1366, 1259, 1211, 1152, 1123, 1097, 1073, 1046, 1023, 997, 955, 860; HRMS
calc’d for C,;Hy50sNS = 403.1456, found 403.1453.
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Precursor to compound 31

65 % yield, 20 hrs, 2:1 mixture of anisotropic isomers. Major isomer was isolated cleanly by
recrystallization, colorless crystals, m.p. 139-140 °C; Rf = 0.38 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCls3): major isomer 6 = 7.80 (d, J = 8.0 Hz, 1H), 7.19 (broad s, 1H), 7.02 (t,
J=7.6 Hz, 1H), 6.86 (t,J = 8.4 Hz, 2H), 6.74 (t, ] = 7.6 Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H), 6.03
(ddd, J = 16.4, 104, 4.8 Hz, 1H), 5.94 (d, J =1.4 Hz, 1H), 5.93 (d, ] =1.4 Hz, 1H), 5.46 (dt, J =
16.4, 1.2 Hz, 1H), 5.34 (s, 1H), 5.31 (dt, ] = 10.4, 1.2 Hz, 1H), 4.96-4.88 (m, 1H), 3.90 (s, 3H),
3.48 (s, 3H), 2.62 (dd, J = 14.4, 2.8 Hz, 1H), 2.52 (dd, J = 14.4, 12.0 Hz, 1H); 'H-NMR (400
MHz, CDCl;): representative peaks for minor isomer 6 = 5.83 (s, 2H), 5.78 (ddd, J = 16.8, 10.4,
6.0 Hz, 1H), 5.65-5.59 (m, 1H), 5.21 (d, J = 10.8 Hz, 1H), 3.73 (s, 3H), 3.52 (s, 3H), 2.67 (dd, J
= 13.6, 3.2 Hz, 1H), 1.98 (dd, J = 13.8, 9.8 Hz, 1H); IR (thin film): v = 3127, 2953, 2897,
1741, 1661, 1641, 1550, 1530, 1488, 1466, 1442, 1250, 1039, 932, 800, 761; HRMS calc’d for
Ca3H207NI = 551.0440, found: 551.0439.

Precursor to compound 32

73 % yield, 22 hrs; 9:7 mixture of anisotropic isomers after one recrystallization; m.p. 120-128
°C; Ry = 0.54 (30% EtOAc in hexanes); 'H-NMR (400 MHz, CDCl3): major isomer 0 = 7.48 (dd,
J=1.6,6.8 Hz, 2H), 7.25-7.19 (m, 3H), 7.13 (ddd, J = 1.6, 8.4, 8.4 Hz, 1H), 7.09-7.04 (m, 3H,
2 H major, 1H minor), 6.95 (ddd, J = 1.4, 8.4, 8.4 Hz, 1H), 6.06 (ddd, J = 5.2, 104, 16.8, 1H),
5.50-5.44 (m, 1H major, 1H minor), 5.41-5.36 (m, 1H major, 1H minor), 5.31 (ddd, J = 1.4, 1.4,
9.2 Hz, 1H), 4.97-4.92 (m, 1H), 3.92 (s, 3H), 3.41 (s, 3H), 2.71-2.53 (m, 2H, major, 1H, minor),
'H-NMR (400 MHz, CDCls): minor isomer & = 7.78 (dt, J = 1.6, 8.0 Hz, 2H), 7.31-7.29 (dd, J =
1.6, 8.0 Hz, 2H), 6.77-6.96 (m, 4H), 5.81 (ddd, J = 6.4, 10.8, 16.8, 1H), 5.68-5.63 (m, 1H), 5.22
(ddd, J =14, 1.4,9.2 Hz, 1H), 3.72 (s, 3H), 3.44 (s, 3H), 2.00 (dd, J = 13.6, 10.0 Hz, 1H), IR
(thin film): vnax = 3058, 3023, 2949, 2901, 1736, 1579, 1464, 1436, 1255, 1147, 1084, 1021,
989, 933, 766, 720; HRMS calc’d for C,,H»,0sNI = 507.0543, found 507.0542.
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Precursor to compound 33

75 % yield of pure product isolated (85% of product recovered), 17 hrs; 3:1 mixture of
anisotropic isomers, after one recrystallization the ratio was 5.5:1; colorless plates, m.p. 111-130
°C; Rf = 0.53 (30% EtOAc in hexanes); "H-.NMR (400 MHz, CDCl3): major isomer & =7.82 (dd,
J=8.0, 1.2 Hz, 1H), 7.01 (dt, J = 7.2, 1.2 Hz, 1H), 6.96 (m, 1H), 6.91 (dd, J = 5.0, 3.4 Hz, 1H),
6.85 (dd, J = 8.0, 1.2 Hz, 1H), 6.76 (dt, J = 1.2 Hz, 8.0 Hz, 1H), 6.00 (ddd, J = 17.0, 10.8, 6.0 Hz,
1H), 5.78 (s, 1H), 5.49 (dt, J = 17.0, 1.2 Hz, 1H), 5.32 (dt, J = 10.8, 1.2 Hz, 1H), 5.07-5.02 (m,
1H), 3.90 (s, 3H), 3.55 (s, 3H), 2.63 (dd, J = 14.6, 3.2 Hz, 1H), 2.51 (dd, J = 14.6, 11.8 Hz, 1H);
"H-.NMR (400 MHz, CDCls): representative peaks for minor isomer 6 = 5.72 (s, 1H), 5.21 (dt, J
=104, 1.2 Hz, 1H), 3.77 (s, 3H), 3.53 (s, 3H), 2.78 (dd, J = 14.0, 4.2 Hz, 1H), 2.13 (dd, J = 14.0,
9.2 Hz, 1H); IR (thin film): vpax = 3067, 2998, 2952, 2843, 1744, 1577, 1465, 1434, 1262, 1148,

1081, 1020, 988, 931, 904, 856, 760, 709; HRMS calc’d for CyoH20OsNSI = 513.0106, found
513.0099.

Precursor to compound 34

90 % yield, 17 hrs, 3.5:1 mixture of anisotropic isomers. Major isomer could be isolated cleanly
by column chromatography, colorless prisms, m.p. 138-139 °C; Rf = 0.50 (30% EtOAc in
hexanes); '"H-.NMR (400 MHz, CDCl3): major isomer 6 = 7.81 (dd, J = 7.8, 1.4 Hz, 1H), 7.32 (m,
1H), 7.10-7.05 (m, 1H), 6.80 (dt, J = 1.6, 8.0 Hz, 1H), 6.72 (dd, J = 8.0, 1.2 Hz, 1H), 6.29-6.26
(m, 2H), 5.96 (ddd, J = 17.2, 10.6, 6.4 Hz, 1H), 5.44 (dt, J = 17.2, 1.6 Hz, 1H), 5.41 (s, 1H), 5.28
(dt, J = 10.6, 1.6 Hz, 1H), 5.00-4.96 (m, 1H), 3.89 (s, 3H), 3.57 (s, 3H), 2.65 (ddd, J = 14.2, 2.4,
1.2 Hz, 1H), 2.38 (dd, J = 14.2, 11.8 Hz, 1H); °C NMR (100 MHz, CDCl;): major isomer § =
168.9, 168.4, 148.8, 148.6, 141.8, 139.6, 135.9, 128.2, 127.6, 123.4, 117.4, 111.8, 110.2, 94.0,
77.3, 60.9, 57.7, 53.4, 52.8, 30.7; IR (thin film): vmax = 2998, 2953, 1745, 1645, 1580, 1497,
1465, 1435, 1266, 1151, 1085, 1017, 991, 932, 905, 867, 807, 748; HRMS calc’d for
Ca0H2006NI = 497.0332, found 497.0325. The Heck reaction was performed on both the major
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and major/minor isomer mixture. The same product was obtained in 79% and 78% yield
respectively.

COo,Me

o CoMe

Precursor to compound 35

70 % vyield, 5 hrs, 2.5:1 mixture of anisotropic isomers. After one recrystallization the minor
isomer was favoured, 1:7.5. colorless prisms, m.p. 175-179 °C; Rf = 0.44 (30% EtOAc in
hexanes); 'H-NMR (400 MHz, CDCls): major isomer, representative peaks. 6 = 6.09-6.01 (m,
1H), 5.47 (dt, J = 17.2, 1.2 Hz, 1H), 5.36 (s, 1H), 5.31 (dt, J = 10.8, 1.2 Hz, 1H), 5.01 (s, 2H),
3.91 (s, 3H), 3.42 (s, 3H), 2.64 (dd, J = 14.4, 2.8 Hz, 1H), 2.56 (dd, J = 14.4, 12.0 Hz); 'H-NMR
(400 MHz, CDCl3): minor isomer, representative peaks. 0 = 7.77 (dd, J = 8.0, 1.2 Hz, 1H), 7.21
(d, J =8.4 Hz, 2H), 7.14 (dt, 1.6, 8.0 Hz, 1H), 7.09 (dd, J = 8.0, 1.2 Hz, 1H), 6.79-6.75 (m, 1H),
6.70 (d, J = 8.8 Hz, 2H), 5.81 (ddd, J = 17.2, 10.6, 6.4 Hz, 1H), 5.66 (m, 1H), 5.38 (s, 1H), 5.38
(dt,J =17.2, 1.4 Hz, 1H), 5.21 (dt, J = 10.6, 1.2 Hz, 1H), 491 (d, J = 1.2 Hz, 2H), 3.72 (s, 3H),
3.45 (s, 3H), 2.68 (dd, J = 13.8, 3.4 Hz, 1H), 1.99 (dd, J = 13.8, 10.0 Hz, 1H); IR (thin film):
Vmax = 3033, 2952, 1733, 1610, 1582, 1511, 1466, 1435, 1250, 1086, 1059, 1020, 933, 840, 740;
HRMS calc’d for Cy9H506NI = 613.0961, found 613.0961.

Typical Experimental Procedure for Heck Coupling

To a solution of the iodocycloadduct 4 (0.4 mmol) in CH3CN (5 mL) was added triethylamine
(2.0 mmol) and Pd(PPh3)s (20 mol %). The reaction mixture was heated at reflux under an
atmosphere of argon until TLC indicated complete consumption of the starting material. The
reaction mixture was cooled to room temperature and directly absorbed onto silica gel by
reduced pressure removal of the solvent. Pure product was obtained after flash column
chromatography on silica gel (EtOAc and hexanes). Samples could be recrystallized from
CH,Cl,y/hexanes if desired
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Compound 31

81 % yield, 16 hrs; yellow solid, decomposes at 66 °C; Ry = 0.34 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl;): 6 =7.63 (dd, J = 8.0, 1.2 Hz, 1H), 7.37 (d, J = 1.6 Hz, 1H), 7.29-7.25
(m, 1H), 7.10 (dt, J = 1.2, 8.0 Hz, 1H), 7.04 (dd, J = 8.0, 1.6 Hz, 1H), 7.00 (dd, J = 8.0, 1.2 Hz,
1H), 6.78 (d, J = 8.4 Hz, 1H), 5.97 (d, J = 1.4 Hz, 1H), 5.96 (d, J = 1.4 Hz, 1H), 5.74 (s, 1H),
5.22 (s, 1H), 5.05 (s, 1H), 5.02-4.99 (m, 1H), 3.37 (s, 3H), 3.32 (s, 3H), 3.27 (dd, J = 14.6, 6.0
Hz, 1H), 2.53 (dd, J = 14.6, 2.4 Hz, 1H); *C NMR (100 MHz, CDCl5): & = 169.8, 168.8, 147.6,
147.1, 146.5, 138.2, 132.7, 129.1, 124.9, 123.2, 122.8, 122.4, 121.8, 109.4, 107.7, 107.6, 101.0,
71.6, 67.7, 52.9, 52.6, 52.0, 30.8); IR (thin film): V. = 2952, 1737, 1651, 1490, 1442, 1252,
1039, 912, 760, 734; HRMS calc’d for C,3H,;07N = 423.1317, found 423.1320.

Compound 32

73 % vyield, 18 hrs; yellow solid, decomposes at 60 °C; Ry = 0.35 (25 % EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl;): 6 = 7.71-7.68 (m, 2H), 7.65 (dd, J = 1.6, 8.0 Hz, 1H), 7.38-7.31 (m,
3H), 7.27-7.25 (m, 1H), 7.12-7.08 (m, 1H), 7.01 (dd, J = 1.2, 8.0 Hz, 1H), 5.74 (d, J = 0.8 Hz,
1H), 5.31 (s, 1H), 5.06 (d, J = 0.8 Hz, 1H), 5.05-5.02 (m, 1H), 3.34 (s, 3H), 3.29 (dd, ] = 14 .4,
6.4 Hz, 1H), 3.27 (s, 3H), 2.54 (ddd, J = 0.8, 2.8, 14.4 Hz, 1H); BC NMR (150 MHz, CDCl5): o
= 169.9, 168.9, 146.6, 139.0, 138.3, 129.1, 128.7, 128.2, 128.0, 124.8, 123.1, 122.8, 121.7,
107.5, 71.6, 68.3, 52.9, 52.5, 52.1, 30.9; IR (thin film): vy, = 3060, 3027, 2948, 2927, 2922,

1737, 1627, 1601, 1482, 1436, 1251, 1202, 1073, 1024, 953, 910, 759; HRMS calc’d for
C2H0sN = 379.1420, found 379.1421
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Compound 33

49 % vyield, 42 hrs; colorless plates, m.p. 156-157 °C; Ry = 0.42 (30 % EtOAc in hexanes); 'H-
NMR (400 MHz, CDCls): 6 = 7.65 (dd, J = 8.0, 1.2 Hz, 1H), 7.31 (m, 1H), 7.28-7.26 (m, 1H),
7.14-7.07 (m, 3H), 6.97 (dd, ] = 4.8, 3.6 Hz, 1H), 5.76 (s, 1H), 5.73 (s, 1H), 5.06 (s, 1H), 4.98 (d,
J=6.4 Hz, 1H), 3.42 (s, 3H), 3.38 (dd, J = 14.4, 6.0 Hz, 1H), 3.23 (s, 3H), 2.67 (dt, ] =144, 1.2
Hz, 1H); *C NMR (100 MHz, CDCl;): & = 168.9, 168.3, 145.0, 139.0, 137.7, 129.0, 127.2,
126.4, 125.4, 125.3, 123.9, 122.50, 122.47, 107.9, 71.8, 63.9, 52.82, 52.79, 51.5, 30.2; IR (thin
film): viax= 3072, 2952, 1740, 1455, 1435, 1312, 1250, 1205, 1072, 1047, 1025, 912, 779, 759,
729; HRMS calc’d for CooH9OsNS = 385.0983, found 385.0984.

Compound 34

79 % vyield, 24 hrs; colorless needles, m.p. 152-154 °C; R = 0.36 (30% EtOAc in hexanes); 'H-
NMR (400 MHz, CDCl3): 6 = 7.66 (dt, J = 8.0, 0.8 Hz, 1H), 7.39 (m, 1H), 7.28 (t, J = 8.0 Hz,
1H), 7.13-7.18 (m, 2H), 6.59 (dd, J = 3.4, 0.8 Hz, 1H), 6.40-6.39 (m, 1H), 5.75 (s, 1H), 5.49 (s,
1H), 5.05 (s, 1H), 4.91 (d, J = 6.4 Hz, 1H), 3.48 (s, 3H), 3.25 (dd, J = 14.6, 6.2 Hz, 1H), 3.22 (s,
3H), 2.71 (dt, J = 14.6, 1.2 Hz, 1H), *C NMR (100 MHz, CDCl;): & = 168.8, 168.6, 151.6,
145.1, 141.7, 137.9, 129.0, 125.2, 124.0, 122.6, 122.4, 110.6, 109.2, 107.8, 72.1, 61.8, 53.0, 52.9,
50.2, 30.8; IR (thin film): v = 3151, 3124, 3084, 2998, 2953, 1826, 1738, 1651, 1636, 1456,

1434, 1255, 1203, 1182, 1078, 1023, 976, 920, 913, 882, 802, 758; HRMS calc’d for C20H9OsN
=369.1212, found 379.1209.
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Compound 35

69 % yield, 20 hrs; orange, low melting solid, Rf = 0.40 (30% EtOAc in hexanes); "H-.NMR (400
MHz, CDCl): 6 = 7.66-7.61 (m, 3H), 7.44 (d, J = 6.8 Hz, 2H), 7.39 (t, J] = 7.2 Hz, 2H), 7.35-
7.31 (m, 1H), 7.29-7.25 (m, 1H), 7.10 (dt, J = 1.2, 8.0 Hz, 1H), 7.02 (dd, J = 8.0, 1.2 Hz, 1H),
6.96, (d, ] = 6.8 Hz, 2H), 5.74 (s, 1H), 5.27 (s, 1H), 5.08 (s, 2H), 5.03 (s, 1H), 5.02 (dd, J = 6.8,
1.6 Hz, 1H), 3.32 (s, 3H), 3.30 (dd, J = 14.6, 6.0 Hz, 1H), 3.29 (s, 3H), 3.57 (dd, J = 14.6, 2.2 Hz,
1H); BC NMR (100 MHz, CDCl5): 6 =169.8, 168.9, 158.3, 146.5, 138.3, 136.9, 131.3, 130.0,
129.0, 128.5, 127.9, 127.5, 124.8, 123.2, 122.7, 121.8, 114.5, 107.5, 71.6, 69.9, 67.5, 52.8, 52.5,
51.9, 30.7; IR (thin film): v = 3033, 2951, 1737, 1652, 1610, 1510, 1456, 1435, 1248, 1180,
1074, 1023, 957, 912, 840, 759; HRMS calc’d for Co9H706N = 485.1837, found 485.1832.

Preparation of 2-iodophenylhydroxylamine

A modification of the procedure: V. Gautheron-Chapoulaud, S. U. Pandya, P. Cividino, G.
Masson, S. Py, Y. Vallee, Synlett 2001, 1281, was used to produce the desired hydroxylamine.
The original procedure reduces nitro compounds to hydroxylamines in the presence of aldehydes
to form nitrones. In this modification the aldehyde is omitted, allowing isolation of the
hydroxylamine. The procedure is not optimized.

To an ice cold solution of 2-iodonitrobenzene (8.00 mmol) in 95% ethanol (50 mL) was
added zinc powder (12.0 mmol). Acetic acid (24 mmol) was then added dropwise and the
reaction stirred for 10 minutes TLC indicated that starting material still remained, but the
reaction was filtered to remove the zinc, avoiding over reduction to the amine. The ethanol was
removed under reduced pressure, and the crude material was dissolved in methylene chloride,
and directly absorbed onto silica gel by reduced pressure removal of the solvent. Flash column
chromatography (ethyl acetate in hexanes as eluent) produced pure product. The product is
initially an orange crystalline solid and should be used immediately, as it turns brown after
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approximately 12 hours at room temperature. The product could be stored in the freezer for a
few days without deterioration.

!
EjiNHOH

Compound 8d

64% yield, 10 mins; orange solid; Ry = 0.50 (30% EtOAc in hexanes); "H-.NMR (400 MHz,
CDCls): & = 7.68 (d, J = 8.0 Hz, 1H), 7.33 (t, J = 7.4 Hz, 1H), 7.24 (d, J = 7.4 Hz, 1H), 6.88
(broad s, 1H), 6.73 (t, J = 7.4 Hz, 1H), 5.86 (broad s, 1H); "*C NMR (100 MHz, CDCl;): & =
148.7, 138.5, 129.2, 123.7, 115.7, 82.4; IR (thin film): Ve = 3500-3200 broad, 3259, 2926,

1652, 1583, 1464, 1395, 1287, 1006, 754; HRMS calc’d for CcHsONI = 234.9494, found
234.9499.

S-19



1¥-3-25recryst
BTAMDARD 1H DBSERVE

expl2  sipul
SAMPLE SPECTAL
date Apr 16 2803 temp not wsed
salvent cdcld gain not wsed
f1le Jaxpart/hias/~ pin i
yrarL e xug auto = RS [BTTY
16.04.B3/0200 14.680
ACOUISITION fa.08a
iw L L]
"
"
¥
an
PROCESSING

ot w
DESFLAY

compound 11

sp
wp RIET
rrl ar
rfp 2
rp -
i i
we
2
¥E
|..
al ede pm
Y — l". JL i
T T T T L) T
7 B 5 a 1 Ppm
byl e e W L 3 it e e
T.00.087 5.02 L7 A .88 .00
T.08.99 L L1 EN L] .47
1v¥=3-Fhcarbond
STANBERD 1W ORSLRVE \@\
expi3  aipul N,op
<° 1 0o
o COMo
compound 11
|
Al
° V- 1
T T T T T T T T T T 7 T T T
180 160 140 120 100 1] 40 28 ppa

S-20



B e Mt ST I B S

1¥-3-35 ([ Inova 480)

epl atpal
pret SPECIAL
date Jum 11 3HY  tesp ot wsed
tolvanl cocls ﬂ‘.h
Tile
REGUTEETTEmM
e ey
-t 3
np 1 fLacs
e
bt
e 1008 C(}mpﬂund ]2
at
ot 1% PROCESS 1MG
TRANSHITTIR o et ted
tn ] prsPLAY
sfrg 399762 TR 1.8
1ot W18 wp i,y
tper 58 rfl 85,8
e 7,258 rfp 299z.2
DECOURLER rp 193.7
T -25.1
ot W PLoT
o mAm W tall
= £ e [
dpar 33 vs 154
dat 1719 in 5t
| cdc ph

7 ] 5 a 3 2 1 ppm
1z.4y Tz 1.9% .02 .11
4.1% 182 .08 S48 368

B¥=-3-35e
STANOARD LH QBSERVE

wupll  aTpul

SAMPLE
dun 11 7003
& deld

compound 12

-0
L]
L B
TRANSHITTER
T 1
afeq ie0.61
‘tar 15%0.
e 5 .
5.8
DECOUPLER
in HL
war ]
a vy
das
dpur 40
nf 1040

T S U T T T

LD 55 T L
180 160 140 120 100 a0 60 a0 20 ppm

S-21



IV=3=3Trecryst
STAND&RD 1MW DBESELRVE

expll  ®2pul

SAMPLL
dats May 8 2003
solvent cdcid

caey =
whnrl/walicupfauio_~
TB. 05, DIAAL0E

ACQUIBITION alfa z0.000
FL,
" compound 13
PROCESSING
not used
OISPLAY
kL
ar
8
=-153.0
P
250
L]
13
54
cde
1 [k IIJ.h i
—T T T T T T T 1
T 4 1 PpE
i — et ot e e
4.0 583 3.02
1.02 .00 2.03
Iv¥=-3=37¢
STARDARD tH OBSERVE
enpii sEpul
LamPLE LPECTAL
date may I8 PUDE  vesp mat used
tolvent €Al gain rat used
Tl fesport/Bones= Spin rat uted
visrd funer Syl fdata- hit 6. 088
Fiybung/I¥=3=37¢/Cn pudb 1. 680
AERON. T1d alfa 20,080
ACOULST TION FLags d
v e 0 compound 13
M 1,191 im n
np sorre  dp v
Th T o
b 64 PROCES510G
al L.epm 1 ap
nt wr nat used
1 L] DISFLAY
TRANGNITTIR sp 1.6
roiep.o
sfrg ril OFEs. 0
wof rip TraE. 3
Tpwr m =127.1
e -40¢.3
rLar
LI mne
sof [ BN 0
as ¥y Ve 136
Ll [ 14
dpwr & ai no ph
anf L]
|
180 160 140 120 100 1] :11] a0 20 ppm

S-22



Iv=-3-188

expl sZpul

EAMPLE
date Jan 11 zdD3
solvent cocra
file jfewport/hases= spin

kErr/vnarsys/datas- hst
I¥-3-128_liJunZdb3- pedb

SFECIAL
temp not used
gain not used

APROTOW.T1d  alfa
ACOUIEITION d I4
0l £335.9 11
S i compoun
n 47882 dp ¥
i 40bd  hs nm
L 11 PROCESSING
di i.08a fa used
nt DISFLAY
et g
TREKSHITTER u-F
" r
efrg asa.¥ez rfp
tof 99.0 @
T
e
DECOUPLER
an 13 &g
dof 1 v
dam nnn th
dmn c al
dprwir az
dmf 170%4
—r— T T T T T T T
T [] 5 4 2
e = o] [E—
A 0E3.958 I L 1 .00
z.01 T.15 1.02 .01 Z.08
I¥=3=iadc
STANDARD Lh OBSTEVE
wapll  ¥Xpul
EARPLL BPECIAL
date Jwn 13 3 P [
solvent
file fauporthos
wAAE L vRar e LR
Iyoung/ivy=2=1A0c/~
i wEIJMIl.u’; alfs Comp(}und 14
ACEUESETION
W 81756 11
at 1.19%  dn
ng [Tl ]
& 1800 By
b L FROCLGS ING
ol (P TTI L1
nt iz fa not used
€t 56 BIAPLAY
TRAMIMITTER TP
L] Ci?
ifrg 1ee.603 rfl
tor rise.8 rfp
t 87 rp
ol s.848 g
DOCOurL LR
&n wt
ot 8 e
e ¥y vE
gan v A
dpwr a1 al no pN
aaf iine
|
|
(
L ' 1 v
L &n m
180 160 140 120 100 a0 60 0 23]

S-23



Ty-3-281 (Inova 4#8)

=
expl  sZpul |
o,
BRHPLE sEECTAL
date  Jun I& FEEE  Lesp ot wped
solvent coc1s 'ﬁ‘ﬂ
file ep  wpin \‘T-_
ACOUISTTION ae CO,Me
T 5959 pudi COMe
at .04 alfa
h e n ™=
4
o HEH - compound 15
41 1080 ¢p ¥
at 1% he
e PROCESSING
TRANSHITTIR fn not used
n DISPLAY
ifra 395,762 @
T 95.8 3NE
tiwr sz rfl a7
a58 rfp ELL FS
PECOVPLER e
o i -18.F
gaf PLOT
dw Anm we 58
den £14 ]
dpwr aF v 33
dmf 17854 th i1}
al cdc ph
\_‘ JLl w .A_ L
L] T T T T L} LI
7 B 5 4 3 2 1 ppm
L T o S
s.08 z.02 1.0 EN 1.95
z.18 1.01 181 ER T 1.8

1r-a-20ic
STANOARD 3K DABERVE @\
lu]
'

wnpl  w2pal

SAMPLE BPECTAL
date  Jum 78 2003 tam not used
bl cdeld ga 5 ot used L CO Me
o
hEL
et

not used oM
©.o008
11,600
2e.000 d
i compound 15
n
n
¥
wn
PROCESSING
.p
t 51z nat used
TRANGMITTER DIGFLAY
tn sp .4
sfrg LD%.E13 wp 18892, 8
tof 15580.8 rT1 9269.8
tpwr 57 rfp TFaE.3
5.800 rp 163.4
DECDUPLER ip ~26Z.4
dn HL PLDT
daft b e 50
de sC v
dam ”wli ¥E a9y
dper av th &
dat 2300 al mo ph
N _— o T " n
gDt i o L s itk Vo
) : ; k : ; S ———E T - ; : - T
160 140 120 100 aa (1] 40 20 ppa

S-24



I¥=2=10% rec Imova 400

- II,.«\
ospl  sZpul E"\-\._]\ ’0 \ S>
SAMPLE SPECIAL ]
date Oul 5 2083 temp not used 4
Tolvent cbc13a  gain not weed A, =
" :GDI.II'SITI'M e 18 kS o
e E395.9 e coﬂe
. T
a
Tl FIT
i i compound 17
@1 5000
AL 1€
e ik
TEANSHITTER
T H1
ifey 503, 761
taf 03,8
T 52
4.850
BLCOUPLER
dn c13
dat v
LL] nAnn
dam
dpwr an
dmt 1784
] L | 2 A'L |
———— T T
7 & s a 3 z 1 ppm
i e —
681 2. 38 83 0.8 an a.02
143,95 .38 1.00 z.00 2.2
Ir=d=iiic
ETAHDARD 1H DBEERVE @ Y
A\
expll  arpul o ._N,O &
saMpLE sPEGEAL : )
Ez?ln l.IJ|.||| 1 5:%: tl=|'| ﬂBt |||l= |<-HQ '—Coﬁe
ven © " ot usn |
fila fanport/bomss~ Spin \—fg e
wnmrlvalkupfauto s het
enin ]
Taa | compound 17
at NI
np AbIF in
To Laged  dp
b% B4 0
dl L.apa PEDCEASING
ni a1 I i
ot izt not used
TRARSHITTER oISPLAY
" £13 e
sfrg 190,613 wp za10.0
of 15800 rf)
et 57 rfp
P 5000 rp
DEEOUPLER Ip
n pLOT
wnr 0w 50
dn vy st [
dra w Ve 50
dpwr a0 th H
aur 9300 af ne pm
L
e Wt Wy oo Y Y sl i Sl s an
: T : — T T v ' T R B e e — . . . ; .
180 160 140 120 100 &0 1] 40 28 Ppm

S-25



IY=4=35 golid Inova 400

expl  s2pul
BANFLL sPECEAL
date Jul J1 2001 ‘temp nat uk
Tvent CECia gain nat uked

Tile fesportfhomes~ tpin

Eerr/vnarsys/dataf- hEt

IY=4=35s0lid_JlJul~ pwil
Z093/PROTON, F1d  alfa

ACQUISITION " TLAGS ]8
0 6395.8 n d
at 3 in n compourn

dp ¥
B nn
PROCESSING
not used
DIEPLAY
g =3,
wp az0z.1
[ BT E
fp 2902.3
p —£.§
i -11.4
PL
we 50
s
wE 3
th 54
al cdc ph
I Y T T i » v ' T T T B 1
7 B 4 3 2 1 ppm
b e e fgld, Sl bad eyl
B.9E FAN L L] H 1.11 ) 1.82
a4.1r E.AR e.58 B89 300 308 1.
Iy=d=35c
STANDARD 1H OBSERVE
sxpil  s2pul
BAMPLE SFECTAL
dul PO used
mOL used
mOL used
o
[ 3135.8 d 8
w siag compound |
PROCESSING
rot uand
oIspLAY
~6.0
18125, 5
3T70.6
#7463
1725
=Zar. 1
PLOT
e
LS
150
11
no. ph
100 an 1] an 20 ppm

160 lan

S-26



I¥=a=31b Enova a0

ewpl  w2pal < % Q
sPICiaL

SaMPLE
date Jul 12 2§01 temp nat used
s0lvent £0S13  goin et uged
f”.:CQUISITIuN T T8
& .
s 6395.8  pwld . ©0; e
at T2 aife oo 6508
np
f., @ F compound 19
bs 16 An n
a1 L8010 dp ¥
nt 18
ct PROCESSIND
TRANSHITTER not used
tn H DIEPLAY
afeq a0, 761 ap -3.4
taf 2088 wp 3202 .1
Lpur 51 #fl 36872
4850 rfp 290%.3
OECOURLER ep 5%.1
n c13 1p -180
daf " FLoT
dm AN we 158
dam © 8C 1]
dpwr ar v 4%
daf ifand 2
al gde ph
|
| !
1 |
I |
i | |
1] }l | | |
U H___:J__l',__ _’.‘__ | WA A o - sl B el ] __lJl o i
7 ] 5 4 3 1 pEn
.54 0.98 118 z.00
L.as .95 0 T R W
Ty-d-d1c2
ETAKDARD IH DSSERVE
ekpi  sEpul
SAMPLE SPECIAL
gate  Jul 12 2003 tom not uged
20 VvEAt £dcia  gatln not used
Tile fesport/moaes~ spin Not iEed
wnErlwal Kupfaute_ v RSt 6. 00E
17.07.03/000F pwin 15,600
HEOQULSITION alfa 6. 008 d 19
" 5125, rLacs compoun
at (H il "
np Boin n
th ap ¥
bE hE nn
1 PROGCESS ING
nt i 0p
ot 1 n not uged
TRANSHITTER DIGPLAY
n 13 sp
sfry 108,613 wp
1at 15688 11
Ther 57 rfp
5,808 0
DECOUFLER n
1l
b owr
WYY o 5C
W WE
th

ab
8308 ail mo

160 lan 120 1on &0 L1 40 20 ppn

S-27



I¥-4=27recd Inova 400

eupl  sZpul
BAMPLE EPECIAL
date Jul 1 2003 temp nat used
solwent CoC13  gaim not used
i iy sp1 COMe
ST
W 6395.5 pwda CEpMe
at 3,748 alfa
o iiase FLAGE
n
o T ! compound 20
a1 1000 dp
AL 16 hE
[} 1E PROCESSING
TRANSHITTER et used
tn m DISPLAY
afeg 299,76 dp =28
tat %998 “ 4207 ,1
tpwr T rfl JEBE &
1850 rfp 2902,9
OECHUPLER o 2.8
n [ -23.2
dot ® PLDT
dn mn wo 2
dm € 6c
dpwr (TR
dmt 17894 th
al cds ph
T T S | - T T 1
7 B 4 1 Ppm
o et i
2.08  L.ag LY
204 0.8 1.0

1Y=4=37¢
BTANDARD 1M OBSERVE
expl  s2pul

SAWPLE BPECIAL
e Jun 27 103
cdcl3

d
salvent ga
Tile feapart/home/~
wnarL/vnarsys/data-
Jiyoung/Ty-4-37c/C~
AREOW.TTd  al

ACQUISTTION
5w 25525.8
at 1.1
n [
i 13889
b B PROCESSING
di (S TTI 1.0
nt iz fa not usad
DESPLAY

t
TRANSHITTER
£13

compound 20

L] 40 20 ppm



I¥-4-121g
expl  sEpul

BANPLE
date  Jul 31 10e3
vent [ =]

SPECTAL
ot wsed
ot wsed
n

SN
( y Cis
A CiogMe

FL
0" n
i : compound 21
41 an
€ 1 PROCESS ING
TRAMSMITIER fa not wked
sIEPLAY
whey .76 wp
1ot e
A i
L4 .83 rfp
DECOUPLER ]
wn p
dot FLOT
wn nen
v s
g an s
def 17934 th
al cdc ph
I
|
T T T T g | o L
7 [ 4 2 1 ppm
e Lt —— L
2.9

T.0r 1.%1
[ & ]

1¥=d=42iesrbon
STANDARD 1M DBEERVE

eupl  E2pul
SAMPLE EPECIAL
date Jul ¥ 2043 temp nat used
w07 vant cdcld  galn not used
Tile fexport/home/~ spin not used
\’ﬂIFIfUﬁl'i}]lfﬂCtlﬁ hst b.0ds
Fiyoung/Iv-1-121ca~ pwsd 11,680
Fhl‘ll!i':-\.!lw. fid alfa v pap
ACGUEETT 0N FLAGE
[ 51286 11 n
at in "
a) dp ¥
P hE nh
bE PROCLERING
d1 it 1.00
at i net uked
ot (1] DISPLAY
TRANSMITTER ip =11.4
tn Cla wp 18128,
sfro 1R 613 11 14896.¢
tof 1558.8 rfp Ll
tpwr 57 rp 179.9
5.800 1p =333.4
DECOUFLER PLI
n ve 250
got P osc "
dm vEy v B7
dam W th i
dpur b ai mo ph
i 9308

S-29

R
.\\_})—\,N,nx e
-

E\ f"'L‘rmo:Mu

CoyMe

compound 21




I¥-4-247 Inowa 409

expl  s2pul [{?\I: ﬁ
SHMPLE SPECTAL = T
datn Cdal S Hae temp T &
solvent EOC1E gain
flie exp  spin
amu:s:r:s:“ : hs;. | CO,Me
A pu
:: &, Fid. :11'. COMe
® aragz n
B ELLL "
bs s "
di 1000 dp ¥ COIl'lpOllnd 22’
nt 1% fir
ot PROGELSSING
TRANSHITTER not wiad
n DISPLAY
sfrq 398,762 & .8
tof 0.8 wp 202,10
tRwr i 36865
e 4.850 rfp 392,37
DECAUPLER e ~B6.1
[ -19.3
dot [ PLOT
dm nnm wWe 259
dmm L 1
dowr el "
dnt 17084 th 54
cdc  ph
T — T T T T r——T T ¥ 1
7 [ 5 4 3 1 ppm
bt g it ol gt e ———— it
2.013.75 1.08 1.45 1.02 .08 .27
.07 Z.07 1.83 1.00 6.1 1.0% 347
Iv-4-29c
STAMCGARD 1M OBSCRVE
r/
aspll  ATpul . I Wc. -
SaPLE SPOCTAL |
®  Juh LN TN0D  tLeap ROL wied
At :g:w gale ROL wied Cidiva
wapor L/ hone/~ 118 Aot wied
vﬂfi’ ‘gﬁuj.f - Il’ Cozw
L L
ACCURSITION
% . compound 22
»
pLOT
we 1]
"
v i
1t i
al mo ph
I
S S T L e EE R EEEm
220 200 180 140 120 100 a0 &0 40 20 o ppm

S-30



I¥-4=35rec Inova 00
expl  sipul
SFECTAL

date  Jun I3 2081 temp mot waad
solvent €OC1Z gain mot waad
file exp  spin ]
ACQUISITION nst 0.8
s §395.9  pusd 5780
&t 3.744 alfa 5680
ng 47882 FLADS
[ FTTTI] n
Iy 16 in n
= roits 22 : compound 23
" 16 hs
et 1 PROCESEING
TRARSHITTER n mot used
HL OTSPLAY
sfrg 394,762 sp -3.a
et 394.8 az82.L
[ 5z rf1 36872
pf" 4.850 rfp 2982.3
MECOUPLER (1] 1
dn cix g -8 %
dof ] pLoT
dn nnn o we 2s
dma LT
dpwr 41 v a2
dmf 17084 th 51
Al ede ph
A J ) |
| ¢ rwe iR s arae o § T mp—p——— Y ey P L o e e e e s |
7 [ 5 4 3 2 1 ppa
—_— i st b lged b Lyt o w et
z.02 1.9% u.a7 i.088 b.83 2,98
4.98  8.97 LR B LR L] 1.9
Iv=d=38¢
BTAGDAND IH OCRSLEVE
Wdtpwl
BANFLE SPICIAL
date  Jun 37 2R3
nolvent <o
file Jexpori/hone
whEE | e Ly Sdatlas WAL
Fil FIV=4=3% 0= pwiil
- ARBON . Fid alfs
ACQUESITION FLAGS d 23
i TTRE A1 " compoun
at 3w iim L]
g I dp ¥
L] 1308 ms L]
B L] PROCELS TND
&l g.nae i i.8%
wy sz r oL uled
&

t 18
TRAMSHITTIR
tn €

B

e S s e I EE B SR T B

180 160 140 120 100 80 50 a0 20 ppm

S-31



I¥=8=27 rec Inova 400
=
expl  s2pul O\
SAMPLE 2 N":I =
date Jul 3 7eR3 t
DC13 =

e =Np {' CD;W

o E ped L0y

compound 24

PLOT
EAT] .
]
0
52
cdc  ph
T T T B Fade T o B e B | ety T T
T B 5 a4 3 2 1 ppm
bkt gl At Lo et e S e gl
. 1.95 1.80 .00 2.3
1.95 8.82 1,05 7. .00
I¥=a=11¢
STANDARD 1W OBSERVE
wnpl  adpul Me
w;(' i BPECIAL g
date  Jum } =
CoMe
;cla:unl edeld “Lé COMe
compound 24
s sty )
e B P B 20 v e L ) BT i 5, 2 e ot AL B LIS SRR P |
; 180 160 140 izo in00 an 60 40 20 ppm

S-32



1¥=4=%1rcd

aupk  s2pul = | f"'\IJ
faLE spEciaL %, 0 \H/ll%_,
date  Jul 17 2043 teep nat ueed H
£01vant €peil galn nat ueed
axp  Epim n
ACCURRITION het g.ﬂ:g | C@zMe
s 6395.0  pwhd ;s
at 3,744 aifa £.6d0 . COMe
n 2092 FLAQE
I o 8
"
ot Lok o b compound 25
nt B hs an
ot 8 PROCESETHD
TRANSHITTER n nat used
" BIBPLAY
sfrn a98.7H2  sp -1,
tof 6.8 sraz.1
Epar Fri 3EAE.E
o 4850 rfp 28a7.3
DECOUPLER g ~57.2
€t 1p ~15.0
anf ] eLaT
dn nmn wc s
drm [T ]
o ib v 35
o 17044 th H
al  cdc ph
U ]j A L_.JL.: I.L_ljl i
T T T o e T Tt
7 6 5 a 1 ppa
Syt o —_ bt bt !
2.053.1 .08 43 ERT 1.01 8,04
.03 1.2 1.am F.13 1,04 5.05
I¥-2-3lcar
STANDARD 1H OBSERVE
expll sZpoi
SAMPLE SPECIAL
date  Jul 13 2003 temp rot wred
Solvent cdcl? gaim

Tile fempart,

Fhome [~
wnarlfwalkupfasto_- hst
13 87.83/9183

oM

ACQUISIT
£

FS1IE_E

100

S-33

compound 25




Iv-4-23recinove 480
enpl  s2pul

date dun I3 2003
solvent [= 13}

SRECTAL
noL used
not ued

FLAGS
"
" )
3 compound 26
PROCESSING
mot wsed
DISFLAY
=3.6
2.1
26AT. 4
2982.3
38.1
-18.7
FLOT
258
L]
a7
54
ai cdc ph
|
Ao A iy
” 7
? B ppm
pe— (RPN gt e ot e e
.45 .98 3.0
.07 1.8 .97

T¥-4-230
ETAMDARD LH OBSERVE
expll  z2pul

SAMPLE
date  Jun L7 2003
13

B eRport/hami -

WRBFL ] ke to_~
a.gécnln!
Trol

LT 25175

AL L

ng

T

(3

LH

nt

ct 5
TRENSMITTER

n [SE]

sfrg 1#0.513

tof 1550.0

tpwr 57

v 5. 0860

DECOUPLER:

dn HL

dof 1

dm Y

dma

Hpr 40

dmf EELT

ks e 2 s
160

PROCESSING
1 ALl
fn not weed
DISFLAY

[ =13.7
g 1817.1
rfi 92I0.6
rfp T746.3
rp =176.8

P -305.2

PLOT

we 0
13 [
¥s 150
th a
al no ph

i et

140

S-34

compound 26

T T AL i e e o o e

a0 20 ppm



E¥-4-33 rec Incva 400
eupl  eipul

sPRCIAL
nat

SANPLE
date Jul 3 2093 temp
cecia

solvent gain

rile exp  gpin
ACCUISITION hst

b 51955 pwi0

at A, 748 alfa

np armaz

b apaw 1

bs 1& 1n

a1 L.aoe dp

nt 18 M

€t X
TRANSMITTER L

tn

afrg 93,78 =

taf 33%.8

T rrl

e A58 rfp

OECOUPLER p

an cL3

daf L]

s wo

dam sc

e we

dar th

l

| ; COEL

COEL

compound 27

N
T T T T b
7 5 4 1 ppm
gd g e e e
210 i.0f f X 11
T.88 1.0 .0
IV-a-53c
STANDARD 1M ODSSIRVE
L,
expl sZpul x|
EPECIAL B
date T [013 I.I!-:: CqE‘I
o Pot uged 3 Com
hst 1]
compound 27
mtn:wl
may
DIsFLAY
G
Tel3r.e
e
r
FLOT =
£
L)
[ 13
L] "
al no ph
_ | 'l ’ , , l l g
A T A e : . : , : : : g : .
180 160 140 1z0 100 &0 a0 20 ppm

S-35



Ivr=3=1323

expl  sEpul

SPICTAL
daie Jun 1§ REBF @ mot wsed
wolvent COC13 pain mot wsed

I

COMe

compound 28

T L) 1 T ! 7 1
5 4 3 2 1 ppm
] Sy fo— et
L] 1.05
.00 1.03
Er=3=i9dc
STARDARD W OBSERVE =
c £y
eupli  s2pul o l o L/
N 9
SANFLE SPECIAL e
date Jum 11 2002 temp not uted 3
salvent cdcld gain nat uied ﬁ_ r COMa
File fouportihomey/= spin nat used g co Me:
wnarlfveareys/data~ Rst 4 x
Siyoung/Iv=3=193c/= pwil
Fid alfa
Faos compound 28
n
¥
t (L ES
TRAMSHITTER
tn (S
afrg ]
1of 155
tpwr .
5.
BECOUPLER
n i
dat we
da ¥YY v
dam T
dgwr a1 i
dat wasa
: B e B L AL A (e s o i i o o s o
180 160 140 120 100 a0 60 40 20 Ppa

S-36



I¥-4-937 Incva 400

expl  sipul

SAMPLE SPECTAL
date  Jul 38 2083 tesp Aot used
solvent COEIE  gain pOT used

O~

i COMe
a COMe

compound 29

di 1.080
nt 15
£t
TRAKSHITTIR
tm
sfry 298762
tof 199.8
tpwr 32
pw - B5D
GECOUPLER
dn c1
dof a
dm nnm
dna
T 40
dat 17034
ai cdc ph
| [ | U
| ) e v T T T T T NS o |
7 L 4 3 1 ppm
by i s gt g g L e e
[ 1) 1.82 3 EN 1.8%
5.54 1.02 [T} 107 1.1 1.0
I¥=-d-83c
STANDARD 1H OBSERVE
R
Q.
wapll  s2pul -
d isu:llj SPECTAL
AL ul 13 2083 véap nat
Bo]want cdeld  gaim na I\LD COMe
File fixpart/hons/= tain LOMa
wnar ] Swalkupfasto_~ hit
19.07,03/8283 pw¥a 1.
Mw"":ﬁ!! " alfa PLALE 0. 040 d 29
™ "
Ll y N . compoun
in n
ap y
LiL] mn
PROCEZETHD
b 1
n not used
DIEPLAY
Eid =10.§
e 1BL25.5
il 9275.2
Tpur rfp Frag.3
5, rp 178,3
DECOUPLER 1] -304,3
n i PLI
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