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Characterization of compounds

Compound 5a: oil; [a]p® +42 (¢ 0.42, CHCl;). '"H NMR (CDCls, 400 MHz) & (ppm)
1.25 (d, J= 6.9 Hz, 3H, CH;), 3.08-3.21 (m, 1H, Hy), 3.27 (td, J=9.1, 7.3 Hz, 1H, H3),
4.15 (ddt, J = 14.0, 8.9, 2.1 Hz, 1H, H,), 4.33 (dddd J = 13.8, 9.4, 2.1, 1.3 Hz, 1H, H,),
6.91-6.96 (m, 1H, Hs), 7.22-7.42 (m, 5H, Ar). >C NMR (CDCls, 100 MHz) & (ppm)
17.3 (CH3), 45.5 (Cy), 48.7 (Cs3), 68.8 (Cy), 127.2 (Ar), 127.7 (Ar), 129.2 (Ar), 139.6
(Cs) 139.7 (Ar). HRMS Calculated for C;H3NO: 175.0997. Found: 175.1085 Anal
Calcd. for C;;H3NO: C, 75.40; H, 7.48; N, 7.99. Found C, 75.59; H, 7.29; N, 7.60.



Compound 5b: oil; [a]p® + (¢ 0.98, CHCLs). '"H NMR (CDCls, 400 MHz) & (ppm) 0.90
(t, J = 7.2 Hz, 3H, CH,CH,CH3), 1.29-1.45 (m, 2H, CH,CH,CH3), 1.53-1.63 (m, 2H,
CH,CH,CH3), 3.01-3.12 (m, 1H, Hy), 3.34 (ddd, J = 9.6, 7.9, 6.4 Hz, 1H, H;), 4.09 (ddt,
J=14.2,7.9,1.9 Hz, 1H, H,), 4.36 (dddd J = 13.9, 9.5, 2.2, 1.6 Hz, 1H, H, ), 6.96-7.01
(m, 1H, Hs), 7.23-7.42 (m, 5H, Ar). >C NMR (CDCls, 100 MHz) & (ppm) 13.9
(CH,CH,CH3), 20.5 (CH,CH,CH3), 35.1 (CH,CH,CH3), 46.4 (Cs), 50.8 (C4), 68.9 (Cs),
127.1 (Ar), 127.5 (Ar), 129.1 (Ar), 138.2 (Cy) 141.0 (Ar). HRMS Calculated for
C13H17NO: 203.1310. Found: 203.1393. Anal Calcd. for C;3H;,NO: C, 76.81; H, 8.43;
N, 6.89. Found C, 76.93; H, 8.54; N, 6.69.
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Compound 5¢: oil; [a]p” +41 (c 0.98, CHCI3). '"H NMR (CDCls, 400 MHz) & (ppm)
0.89 (d, J = 6.8 Hz, 3H, CH(CHs),), 0.91 (d, J = 6.8 Hz, 3H, CH(CHs),), 1.82 (oct, J =
6.7 Hz, 1H, CH(CHs),), 2.82-2.88 (m, 1H, Hy), 3.35 (ddd, J = 9.6, 6.4, 5.5 Hz, 1H, H3),
3.95 (ddt, J = 14.4, 6.6, 6.0 Hz, 1H, H,), 4.31 (dddd J = 14.1, 9.6, 2.4, 1.8 Hz, 1H, H,),
6.23-6.95 (m, 1H, Hs), 7.14-7.32 (m, 5H, Ar). *C NMR (CDCl;, 100 MHz) & (ppm)
19.7 (CH(CHs),), 20.6 (CH(CH3)), 31.5 (CH(CHs),), 43.3 (C3), 58.0 (C4), 69.5 (Cy),
127.0 (Ar), 127.4 (Ar), 129.2 (Ar), 137.6 (Cs), 142.6 (Ar). HRMS Calculated for
C3H,7NO: 203.1310. Found: 203.1379. Anal Calcd. for C3HsNO: C, 76.81; H, 8.43;
N, 6.89. Found C, 76.94; H, 8.59; N, 6.60.
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Compound 5d: oil; [a]p® +36 (c 0.18, CHCls). '"H NMR (CDCls, 400 MHz) & (ppm)
0.87 (t, J = 7.3 Hz, 3H, CH,CH,CH;), 1.28-1.38 (m, 2H, CH,CH,CH3), 1.49-1.57 (m,
2H, CH,CH,CH3), 2.95-3.03 (m, 1H, Hy), 3.26 (ddd, J = 9.4, 8.2, 6.5 Hz, 1H, H3), 3.79
(s, 3H, OCHs), 4.02 (ddt, J = 14.2, 8.2, 2.0 Hz, 1H, H,), 4.29 (dddd J = 14.2, 9.5, 2.3,
1.5 Hz, 1H, H,), 6.86-6.89 (m, 2H, Arpara), 6.93-6.65 (m, 1H, Hs), 7.13-7.4218 (m, 2H,
Arpara). *C NMR (CDCls, 100 MHz) & (ppm) 14.0 (CH,CH,CH3), 20.6 (CH,CH,CH3),
35.1 (CH,CH,CHj), 45.9 (C3), 50.9 (C4), 55.3 (OCH3) 69.1 (Cy), 114.5 (Ar), 128.2(Ar),
132.9 (Ar), 138.3 (Cs) 158.9 (Ar). HRMS Calculated for C14HoNO,: 233.1416. Found:
233.1485. Anal Calcd. for C14H;9yNO;: C, 72.07; H, 8.21; N, 6.00. Found C, 72.15; H,
8.02; N, 6.27.
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Compound 5e: oil; [a]p”> +49 (c 0.23, CHCIL3). '"H NMR (CDCls, 400 MHz) & (ppm)
0.86 (t, J = 7.3 Hz, 3H, CH,CH,CH;), 1.26-1.39 (m, 2H, CH,CH,CHj3), 1.44-1.61 (m,
2H, CH,CH,CH3), 3.05-3.13 (m, 1H, H,), 3.39 (ddd, J =9.1, 8.2, 6.6 Hz, 1H, Hs), 4.08
(ddt, J=14.0, 8.1, 2.0 Hz, 1H, H,), 4.17 (dddd J = 13.8, 9.5, 2.2, 1.5 Hz, 1H, H,), 6.09
(dt,J=3.2,0.7 Hz, 1H, Ar), 6.26 (dd, J=3.2, 1.9 Hz, 1H, Ar), 6.83-6.85 (m, 1H, Hs),
7.30 (dd, J=1.9, 0.8 Hz, 1H, Ar). >C NMR (CDCls, 100 MHz) & (ppm) 13.7
(CH,CH,CH3), 20.3 (CH,CH,CHs), 34.9 (CH,CH,CHs), 39.3 (Cy), 47.3 (C3), 65.5 (Cy),
106.0 (Ar), 110.2 (Ar), 137.5 (C,) 142.1 (Ar), 151.7 (Ar). HRMS Calculated for
Ci11H5sNO,: 193.1103. Found: 193.1182. Anal Calcd. for C;;HsNO,: C, 68.37; H, 7.82;
N, 7.25. Found C, 68.26; H, 7.66; N, 7.43.
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Compound 9a: yellow oil; [a]p> -25 (¢ 0.14, CHCls). "H NMR (CDCls, 400 MHz) &
(ppm) 1.49-1.77 (m, 3H, Hs, Ha, Hs), 1.88-2.00 (m, 1H, H3-), 2.64 (tdd, J=8.7, 6.1, 2.4
Hz, 1H, Haa), 2.87-3.05 (m, 2H, Ha,, He), 3.18 (ddd, , J=11.3, 9.1, 6.0 Hz, 1H, Hs),
3.61-3.73 (m, 3H, Ha, Hy, Hg), 4.17 (t, J = 8.3 Hz, 1H, Hy,,), 7.10-7.32 (m, 5H, Ar). *C
NMR (CDCls, 100 MHz) & (ppm) 31.1 (Cy), 31.5 (C3), 49.0 (Cs), 50.0 (Caa), 53.7 (Caa),
64.5 (Ce), 71.9 (Cy), 77.5 (Caa), 125.5 (Ar), 128.6 (Ar), 128.6 (Ar), 144.7 (Ar). HRMS
Calculated for C;4H7NO: 215.1310. Found [M+H]: 216.1375. Anal Calcd. for
C1,H7NO: C, 78.10; H, 7.96; N, 6.51. Found C, 78,47; H, 8.32; N, 6.35.
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Compound 9b: transparent oil; [o]p” -9 (c 0.12, CHCI3). "H NMR (CDCls, 400 MHz)
d (ppm) 1.57-1.84 (m, 3H, Hs, Ha, Hy'), 1.99-2.09 (m, 1H, Hs-), 2.69 (tdd, J = 8.6, 6.4,
1.9 Hz, 1H, Ha,), 2.84-3.10 (m, 3H, H,,, Hs, He), 3.51-3.73 (m, 6H, H,, H,:, H¢:, CH;0),
4.19 (t, 3 = 8.1 Hz, 1H, Haa), 6.69-6.76 (m, 2H, Ar), 6.99-7.05 (m, 2H, Ar). *C NMR
(CDCl;, 100 MHz) & (ppm) 31.0 (C4), 31.3 (C;), 47.8 (Cs), 49.8 (Csa), 53.5 (C4a), 55.3
(CH;0), 64.1 (Cg), 72.5 (Cs), 77.2 (Caa), 114.1 (A1), 128.5 (A1), 132.8 (A1), 158.4 (Ar).
HRMS Calculated for C;sHgNO;: 245.1416. Found [M+H]: 246.1478. Anal Calcd. for
CisH19NO;y: C, 73.44; H, 7.81; N, 5.71. Found C, 73.32; H, 7.98; N, 5.49.
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Compound 9c: yellow oil; [o]p” -9.9 (c 0.10, CHCl3). "H NMR (CDCls, 400 MHz) &
(ppm) 1.59-1.81 (m, 3H, Hs, Hy, Hy), 2.01-2.09 (m, 1H, H3-), 2.69 (ddd, J=9.3, 8.9,
2.2 Hz, 1H, Hay), 3.00-3.08 (m, 2H, Haa, He), 3.23 (ddd, J=11.4,9.2, 6.2 Hz, 1H, Hs),
3.70-3.80 (m, 3H, Ha, Hy, He), 4.27 (t, J = 8.3 Hz, 1H, Ha,), 7.13-7.17 (m, 2H, Ar),
7.44-7.48 (m, 1H, Ar). >C NMR (CDCls, 100 MHz) & (ppm) 31.0 (C4), 31.4 (C3), 48.5
(Cs), 49.9 (C2a), 53.7 (C4a), 64.5 (Cy), 71.9 (C,), 77.4 (C2a), 129.3 (Ar), 131.7 (Ar),
140.7 (Ar). HRMS Calculated for C;4H;sBrNO: 293.0415. Found [M+H]: 294.0502;
296.0483. Anal Calcd. for CsHsBrNO: C, 57.16; H, 5.48; Br, 27.16; N, 4.76. Found C,

57.36; H, 5.29; Br, 28.21; N, 4.94.
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Compound 9d: yellow oil; [o]p” -12 (¢ 0.25, CHCl;). 'H NMR (CDCls, 400 MHz) &
(ppm) 1.43-1.81 (m, 3H, Hs, Ha, He), 1.89-2.00 (m, 1H, Hs"), 2.69 (td, J = 8.7, 1.9 Hz,
1H, Hy,), 2.91 (tdd, , J = 8.4, 4.5, 1.1 Hz, 1H, Ha,), 3.02 (ddd, J=13.4, 11.3, 0.8 Hz,
1H, He), 3.25 (ddd, , J=11.2, 9.2, 6.0 Hz, 1H, Hs), 3.57-3.71 (m, 3H, H,, Ha-, Hg), 4.12
(t, J=8.2 Hz, 1H, Hy,), 5.98 (dt, J=3.1, 0.7 Hz, 1H, Ar), 6.22 (dt,J=3.1, 1.9 Hz, 1H,
Ar), 7.26 (dd, J=1.8, 0.8 Hz, 1H, Ar). °C NMR (CDCls, 100 MHz) & (ppm) 31.1 (C),
31.4 (Cs), 42.6 (Cs), 49.8 (C4a), 50.9 (Caa), 62.0 (Cg), 71.9 (Cy), 77.1 (Caa), 104.9 (Ar),
110.1 (Ar), 141.4 (Ar), 155.3 (Ar). HRMS Calculated for C,H;sNO,: 205.1103. Found
[M+H]: 207.1186. Anal Calcd. for Cj2H;sNO,: C, 70.22; H, 7.37; N, 6.82. Found C,

70.46; H, 7.509; N, 6.73.



HPLC of compounds 9a-d

The racemic derivatives were prepared by using pyrrolidine, instead of 3, as a catalyst.

Compound 9a: (Chiralpak IC, hexane/iPrOH, 9:1, 1 mL/min)
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Compound 9b: (Chiralpak IC, hexane/iPrOH, 9:1, 1 mL/min)
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Compound 9c: (Chiralpak IC, hexane/iPrOH, 4:1, 1 mL/min)
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Compound 9d. (Chiralpak IC, hexane/iPrOH, 9:1, 1 mL/min)
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Details on Theoretical Calculations

All calculations were performed with the GAUSSIAN 03 package.' The hybrid density

functional theory B3LYP? with the 6-31G* basis set’> were employed. Geometry

optimizations and vibrational analyses were performed without any constraint and the
transition structure was characterized by analysis of the normal mode corresponding to
its unique imaginary frequency.
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C.; and Pople, J. A.; Gaussian, Inc., Wallingford CT, 2004.

2 (a) Becke, A. D: J. Chem. Phys 1993, 98, 5648-5652. (b) Lee, C.; Yang, W.; Parr, R.
G. Phys. Rev. B 1998, 37, 785-789. (¢) Miehlich, B.; Savin, A.; Stoll, H.; Preuss, H.
Chem. Phys. Lett. 1989, 157, 200-205.

3 (a) Ditchfield, R.; Hehre, W. J.; Pople, J. A. J. Chem. Phys 1971, 54, 724-728. (b)
Hehre, W.. J.; Ditchfield, R.; Pople, J. A. J. Chem. Phys 1972, 56, 2257-2261. (c)
Hariharan, P. C.; Pople, J. A. Mol. Phys. 1974, 27, 209-214. (d) Gordon, M. S:
Chem. Phys. Lett. 1980, 76, 163-168. (¢) Franci, M. M.; Pietro, W. J.; Hehre, W. J.;
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Figure S1. Reaction paths for the intramolecular cycloaddition of nitrones 8a-d. The R

substituent has been approached by a methyl group.
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