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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 CDCl3 (referenced to 7.26 ppm for 1H 
and 77.0 for 13C).  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 F254). 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)3•xH2O (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 CH2Cl2/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. 
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Compound 10 

 
94 % yield, 8 hrs, colorless needles, m.p. 154-155 oC; Rf = 0.53 (30%, EtOAc in hexanes); 1H-
NMR (600 MHz, CDCl3): δ = 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, J = 
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); 13C NMR (150 MHz, CDCl3): 
δ = 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): νmax = 3062, 3028, 2950, 2923, 
2855, 1742, 1508,  1437, 1258, 1232, 1177, 1085, 1049, 987, 952, 816, 743; HRMS calc’d for 
C27H27O5N = 445.1890, found 445.1886; cis conformation confirmed by X-Ray diffraction.  
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Compound 11 

 
77 % yield, 20 hrs; colorless prisms, m.p. 200-201 oC; Rf = 0.40 (30%, EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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 = 14.4, 11.6 
Hz, 1H), 2.76 (dd, J = 14.4, 2.8 Hz, 1H), 2.20 (s, 3H);  13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3028, 2951, 2928, 
2919, 1741, 1610, 1506, 1446, 1370, 1253, 1040, 935, 879, 818, 734, 699; HRMS calc’d for 
C28H27O7N = 489.1788, found 489.1786.  
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Compound 12 

 
85 % yield, 7.5 hrs; colorless prisms, m.p. 170-172 oC; Rf = 0.56 (30%, EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 7.56 (d, J = 7.2 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 7.46 (t, J = 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); 13C NMR (100 
MHz, CDCl3): δ = 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): νmax = 3033, 2950, 2868, 1742, 1607, 1509, 1437, 1250, 1177, 1116, 1081, 1049, 
953, 822, 742, 698; HRMS calc’d for C34H33O6N = 551.2309, found 551.2308.   
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Compound 13 

 
84 % yield, 20 hrs; yellow prisms, m.p. 181-182 oC; Rf = 0.47 (30%, EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 8.06 (d, J = 9.0 Hz, 2H), 7.78 (d, J = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 2954, 2922, 1742, 1521, 1456, 1436, 1348, 1260, 1232, 1210, 1178, 
1050, 861, 822, 750;  HRMS calc’d for C27H26O7N2 = 490.1740, found 490.1742.  
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Compound 14 

 
92 % yield, 15 hrs; colorless prisms, m.p. 169-171 oC; Rf = 0.50 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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);   13C 
NMR (100 MHz, CDCl3): δ =  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): νmax = 3032, 
2954, 1740, 1652, 1598, 1558, 1540, 1493, 1455, 1233, 1051, 950, 882, 811, 752; HRMS calc’d 
for C26H25O5N = 431.1731, found 431.1733. 
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Compound 15 

 
80 % yield, 19 hrs; colorless cubes, m.p. 90-91 oC; Rf = 0.53 (30% EtOAc in hexanes); 1H-NMR 
(400 MHz, CDCl3): δ = 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, J = 7.6 Hz, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 2.72-2.63 (m, 2H), 2.44 (o, 
J =  7.0 Hz, 1H), 0.91 (d, J = 7.0 Hz, 3H), 0.86 (d, J = 7.0 Hz, 3H); 13C NMR (100 MHz, CDCl3): 
δ = 170.4, 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, 29.4, 22.2, 21.9; IR (thin film): νmax = 3063, 2956, 1738, 1597, 1494, 1436, 1244, 
1058, 965, 750; HRMS calc’d for C23H27O5N = 397.1889, found 397.1890;  Cis conformation 
confirmed by X-ray diffraction. 

 
 

N
O

CO2Me
CO2Me

 
Compound 16 

 
85 % yield, 8 hrs; colorless needles, m.p. 141-142 oC; Rf = 0.36 (20% EtOAc in hexanes); 1H-
NMR (600 MHz, CDCl3): δ = 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, J = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3057, 3026, 2951, 2928, 1741, 1612, 1508, 1438, 1239, 1200, 1075, 
965, 816, 747, 698; HRMS calc’d for C29H29O5N = 471.2047, found 471.2034, Cis conformation 
confirmed by X-Ray diffraction. 
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Compound 17 

 
96 % yield, 18 hrs; colorless solid, m.p. 100-101 oC; Rf = 0.47 (30% EtOAc in hexanes); 1H-
NMR (600 MHz, CDCl3): δ = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3006, 2955, 1742, 1597, 1541, 1493, 1436, 1241, 
1082, 1034, 986, 961, 869, 804, 750;  HRMS calc’d for C22H21O6NS = 427.1088, found 
427.1093. 
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Compound 18 

 
93 % yield, 15 hrs; colorless, low melting solid, m.p 55-58  oC ; Rf = 0.50 (30% EtOAc in 
hexanes); 1H-NMR (400 MHz, CDCl3): δ = 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); 13C NMR (100 
MHz, CDCl3): δ = 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): νmax = 3063, 3031, 2953, 
2902, 1744, 1499, 1435, 1262, 1215, 1156, 1076, 1045, 1013, 962, 917, 887, 863, 742; HRMS 
calc’d for C23H23O6NS = 441.1246, found 441.1252.  
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Compound 19 
 

93 % yield, 15 hrs; colorless prisms, m.p. 161-162 oC; Rf = 0.50 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3030, 2952, 1743, 1495, 1452, 1259, 1210, 1130, 1047, 
955, 919, 747, 701; HRMS calc’d for C27H27O5NS = 477.1610, found 477.1577; Cis 
conformation confirmed by X-ray diffraction.   
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Compound 20 

 
66 % yield, 17 hrs; colorless needles, m.p. 125-127 oC; Rf = 0.58 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 7.23 (t, J = 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 = 10.4, 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); 13C NMR (100 
MHz, CDCl3): δ = 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): νmax = 2953, 1742, 1598, 1492, 1437, 
1235, 1199, 1157, 1077, 1030, 935, 904, 757; HRMS calc’d for C20H25O5N = 359.1733, found 
359.1735. 
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Compound 21 

 
66 % yield, 17 hrs; colorless oil; Rf = 0.43 (30% EtOAc in hexanes); 1H-NMR (400 MHz, 
CDCl3): δ = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3030, 2953, 
1744, 1495, 1454, 1259, 1203, 1116, 953, 777, 748; HRMS calc’d for C22H25O5N = 383.1732, 
found 383.1737.  
 
 

N
O

CO2Me
CO2Me

 
Compound 22 

 
75 % yield, 15 hrs; colorless oil; Rf = 0.60 (30% EtOAc in hexanes); 1H-NMR (600 MHz, 
CDCl3): δ = 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, J = 16.2 Hz, 1H), 
6.28 (dd, J = 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 (o, J = 7.2 Hz, 1H), 
0.89 (d, J = 6.6 Hz, 3H), 0.82 (d, J = 6.6 Hz, 3H);  13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3060, 3028, 2991, 2954, 1739, 1597, 1494, 
1451, 1435, 1242, 1198, 1175, 1065, 966, 748; HRMS calc’d for C25H29O5N = 423.2045, found 
423.2043.  
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Compound 23 

 
87 % yield, 17 hrs; colorless prisms, m.p. 138-139 oC; Rf = 0.47 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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, J = 17.6, 1.4 Hz, 1H), 
5.36 (dt, J = 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); 
13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3063, 3029, 2954, 
1743, 1598, 1493, 1452, 1436, 1234, 1203, 1153, 1081, 1032, 991, 942, 915, 814, 756;  HRMS 
calc’d for C22H23O5N = 381.1576 found 381.1576.     
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Compound 24 

 
85 % yield, 15 hrs; colorless prisms, m.p. 148-149 oC; Rf = 0.53 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 2983, 
2953, 1740, 1597, 1494, 1432, 1386, 1249, 1155, 1127, 1082, 1045, 946, 896, 850, 759; HRMS 
calc’d for C19H21O5NS = 375.1140, found 375.1140; Cis conformation confirmed by X-ray 
diffraction.   
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Compound 25 

 
89 % yield, 2 hrs; colorless prisms, m.p. 132-134 oC; Rf = 0.53 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): major diastereomer: δ = 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, J = 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: δ = 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); 13C NMR (100 MHz, CDCl3): major 
diastereomer: δ = 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): νmax = 3029, 
2953, 1741, 1598, 1493, 1438, 1379, 1240, 1196, 1074, 1031, 967, 790, 753; HRMS calc’d for 
C26H29O5N = 435.2045, found 435.2040.   

 
 

Me
N

O

CO2Me
CO2Me

 
Compound 26 

 
80 % yield, 20 hrs; colorless cubes, m.p. 194-195 oC; Rf = 0.53 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 3058, 2996, 2949, 1732, 1597, 1495, 1449, 1298, 1255, 1201, 1156, 1129, 
975, 810, 753; HRMS calc’d for C21H23O5N = 369.1576, found 369.1572.    
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Compound 27 

 
72 % yield, 40 hrs, (20 mol% Yb(OTf)3 was used); colorless prisms, m.p. 93-94 oC; Rf = 0.58 
(30% EtOAc in hexanes); 1H-NMR (400 MHz, CDCl3): δ 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 = 7.2 Hz, 3H), 1.10 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 2982, 2934, 2870, 1737, 1597, 1492, 1452, 1367, 1233, 1198, 1153, 1106, 
1067, 1048, 1022, 757, 697; HRMS calc’d for C20H23O5NS = 389.1297, found 389.1305. 
 

 

S

ON
O

CO2Me
CO2Me

 
Compound 28 

 
90% yield, 20 hrs; colorless prisms, m.p. 153-154 oC; Rf = 0.48 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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, J = 5.2 Hz, 1H), 6.87 (t, J = 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);  13C 
NMR (100 MHz, CDCl3): δ =169.3, 167.7, 151.6, 148.1, 143.0, 133.8, 129.2, 128.5, 127.1, 
125.4, 122.4, 116.2, 110.4, 109.1, 72.5, 64.1, 59.4, 53.5, 52.9, 28.6; IR (thin film): νmax = 2955, 
1741, 1596, 1493, 1434, 1267, 1246, 1210, 1175, 1152, 1089, 1069, 1045, 1014, 940, 916, 852, 
753; HRMS calc’d for C22H21O6NS = 427.1088, found 427.1093.    
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Compound 29 

 
89 % yield, 15 hrs; colorless oil; Rf = 0.52 (30% EtOAc in hexanes); 1H-NMR (400 MHz, 
CDCl3): δ = 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, J = 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); 13C 
NMR (100 MHz, CDCl3): δ = 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): νmax = 3031, 2954, 1744, 
1497, 1435, 1264, 1209, 1155, 1084, 1015, 931, 806, 743; HRMS calc’d for C21H23O6N = 
385.1525, found 385.1529.   

 
 

S

N
O

CO2Et
CO2Et

 
Compound 30 

 
70 % yield, 39 hrs, (20 mol% Yb(OTf)3 was used); colorless oil; Rf = 0.48 (30% EtOAc in 
hexanes); 1H-NMR (400 MHz, CDCl3): δ = 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); 13C NMR 
(100 MHz, CDCl3): δ = 168.9, 167.9, 136.8, 134.2, 130.0, 128.7, 128.1, 127.2, 127.1, 125.4, 
67.0, 63.6, 61.9, 61.6, 59.3, 58.4, 25.3, 14.0, 13.7; IR (thin film): νmax = 2980, 2961, 2924, 2861, 
1738, 1455, 1437, 1366, 1259, 1211, 1152, 1123, 1097, 1073, 1046, 1023, 997, 955, 860; HRMS 
calc’d for C21H25O5NS = 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 oC; Rf = 0.38 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): major isomer δ = 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, J = 7.6 Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H), 6.03 
(ddd, J = 16.4, 10.4, 4.8 Hz, 1H), 5.94 (d, J =1.4 Hz, 1H), 5.93 (d, J =1.4 Hz, 1H), 5.46 (dt, J = 
16.4, 1.2 Hz, 1H), 5.34 (s, 1H), 5.31 (dt, J = 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); 1H-NMR (400 
MHz, CDCl3): representative peaks for minor isomer δ = 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): νmax = 3127, 2953, 2897, 
1741, 1661, 1641, 1550, 1530, 1488, 1466, 1442, 1250, 1039, 932, 800, 761; HRMS calc’d for 
C23H22O7NI = 551.0440, found: 551.0439.   
 
 

N
O

I

CO2Me
CO2Me

 
Precursor to compound 32 

 
73 % yield, 22 hrs; 9:7 mixture of anisotropic isomers after one recrystallization; m.p. 120-128 
oC; Rf = 0.54 (30% EtOAc in hexanes); 1H-NMR (400 MHz, CDCl3): major isomer δ = 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, 10.4, 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), 
1H-NMR (400 MHz, CDCl3): minor isomer δ = 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 = 1.4, 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): νmax = 3058, 3023, 2949, 2901, 1736, 1579, 1464, 1436, 1255, 1147, 1084, 1021, 
989, 933, 766, 720; HRMS calc’d for C22H22O5NI = 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 
oC; Rf = 0.53 (30% EtOAc in hexanes); 1H-NMR (400 MHz, CDCl3): major isomer δ =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); 
1H-NMR (400 MHz, CDCl3): representative peaks for minor isomer δ = 5.72 (s, 1H), 5.21 (dt, J 
= 10.4, 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): νmax = 3067, 2998, 2952, 2843, 1744, 1577, 1465, 1434, 1262, 1148, 
1081, 1020, 988, 931, 904, 856, 760, 709; HRMS calc’d for C20H20O5NSI = 513.0106, found 
513.0099.   
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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 oC; Rf = 0.50 (30% EtOAc in 
hexanes); 1H-NMR (400 MHz, CDCl3): major isomer δ = 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);  13C NMR (100 MHz, CDCl3): major isomer δ = 
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): νmax = 2998, 2953, 1745, 1645, 1580, 1497, 
1465, 1435, 1266, 1151, 1085, 1017, 991, 932, 905, 867, 807, 748; HRMS calc’d for 
C20H20O6NI = 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.   
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Precursor to compound 35 

 
70 % yield, 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 oC; Rf = 0.44 (30% EtOAc in 
hexanes);    1H-NMR (400 MHz, CDCl3): major isomer, representative peaks. δ = 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);  1H-NMR 
(400 MHz, CDCl3): minor isomer, representative peaks. δ = 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), 4.91 (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): 
νmax = 3033, 2952, 1733, 1610, 1582, 1511, 1466, 1435, 1250, 1086, 1059, 1020, 933, 840, 740; 
HRMS calc’d for C29H28O6NI = 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)4 (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 
CH2Cl2/hexanes if desired 
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Compound 31 

 
81 % yield, 16 hrs; yellow solid, decomposes at 66 oC; Rf = 0.34 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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); 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 2952, 1737, 1651, 1490, 1442, 1252, 
1039, 912, 760, 734;  HRMS calc’d for C23H21O7N = 423.1317, found 423.1320.  
 

 

N
O CO2Me

CO2Me

 
Compound 32 

 
73 % yield, 18 hrs; yellow solid, decomposes at 60 oC; Rf = 0.35 (25 % EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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, J = 14.4, 
6.4 Hz, 1H), 3.27 (s, 3H), 2.54 (ddd, J = 0.8, 2.8, 14.4 Hz, 1H); 13C NMR (150 MHz, CDCl3): δ 
= 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): νmax = 3060, 3027, 2948, 2927, 2922, 
1737, 1627, 1601, 1482, 1436, 1251, 1202, 1073, 1024, 953, 910, 759; HRMS calc’d for 
C22H21O5N = 379.1420, found 379.1421 
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Compound 33 

 
49 % yield, 42 hrs; colorless plates, m.p. 156-157 oC; Rf = 0.42 (30 % EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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, J = 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, J = 14.4, 1.2 
Hz, 1H); 13C NMR (100 MHz, CDCl3): δ = 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): νmax =  3072, 2952, 1740, 1455, 1435, 1312, 1250, 1205, 1072, 1047, 1025, 912, 779, 759, 
729; HRMS calc’d for C20H19O5NS = 385.0983, found 385.0984.  
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CO2Me

 
Compound 34 

 
79 % yield, 24 hrs; colorless needles, m.p. 152-154 oC; Rf = 0.36 (30% EtOAc in hexanes); 1H-
NMR (400 MHz, CDCl3): δ = 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), 13C NMR (100 MHz, CDCl3): δ = 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): νmax = 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 C20H19O6N 
= 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); 1H-NMR (400 
MHz, CDCl3): δ = 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, J = 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);  13C NMR (100 MHz, CDCl3): δ =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): νmax =  3033, 2951, 1737, 1652, 1610, 1510, 1456, 1435, 1248, 1180, 
1074, 1023, 957, 912, 840, 759; HRMS calc’d for C29H27O6N = 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. 

 
 
 
 

I

NHOH  
 

Compound 8d 
 

64% yield, 10 mins; orange solid; Rf = 0.50 (30% EtOAc in hexanes); 1H-NMR (400 MHz, 
CDCl3): δ = 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);  13C NMR (100 MHz, CDCl3): δ = 
148.7, 138.5, 129.2, 123.7, 115.7, 82.4; IR (thin film): νmax = 3500-3200 broad, 3259, 2926, 
1652, 1583, 1464, 1395, 1287, 1006, 754; HRMS calc’d for C6H6ONI = 234.9494, found 
234.9499. 
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