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Abstract

The synthesis and 1,3-dipolar cycloaddition reactions of two new camphor-derived nitrones are described. These two nitrones reacted with alkenes in high yield and with high stereoselectivity. The chemical transformations of the cycloadducts were also examined.
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Typical Procedure for the Preparation of Nitrone 10.
            A mixture of an aq solution (50%) of glyoxylic acid (0.728 g, 4.92 mmol), 3-(hydroxyamino) isoborneol hydrochloride (0.990 g, 4.47 mmol) and NaHCO3 (0.376 g, 4.47 mmol) in CH2Cl2 was stirred for 30 min at r.t. The water of the mixture was removed azeotropically for 4.5 h. Anhyd p-TsOH (0.387 g, 2.24 mmol) was added to the mixture, and the mixture was heated at reflux for 14.5 h. After cooling, DCC (0.453 g, 2.24 mmol) was added, and the mixture was stirred for 4 h at r.t. After cooling, the mixture was washed with H2O, and the aqueous phase was extracted with CH2Cl2. The organic phases were combined, dried (Na2SO4), and filtered. The filtrate was concentrated in vacuo to give the residue, which was purified by column chromatography on silica gel to afford nitrone 10 (0.502 g, 50%) as a crystalline solid: mp 117 °C (dec.); [α]D
            14 +224 (c 1.80, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 7.16 (br s, 1 H), 4.53 (d, J = 8.8 Hz, 1 H), 3.92 (d, J = 8.8 Hz, 1 H), 2.68 (d, J = 4.4 Hz, 1 H), 1.92 (m, 1 H), 1.70 (m, 1 H), 1.20 (m, 2 H), 1.10 (s, 3 H), 0.91 (s, 3 H), 0.88 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 156.93, 124.47, 83.91, 72.32, 51.06, 48.63, 47.65, 32.41, 26.12, 21.63, 19.38, 10.81. MS (EI): m/z (%) = 223 (3) [M+], 206 (2) [M - 15], 162 (4), 135 (33), 95 (100). HRMS (ESI): m/z calcd for C12H18NO3
            + [M + 1]: 224.1281; found: 224.1285.
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Representative Spectroscopic Data.
            Compound 15a: mp of 152-154 °C. [α]D 15 -156 (c 0.69, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 7.32 (m, 5 H), 5.42 (dd, J = 10.0, 3.6 Hz, 1 H), 4.28 (m, 1 H), 4.25 (d, J = 8.4 Hz, 1 H), 3.02 (d, J = 8.4 Hz, 1 H), 2.68 (m, 1 H), 2.52 (m, 1 H), 2.16 (d, J = 4.4 Hz, 1 H), 1.80 (m, 1 H), 1.62 (m, 1 H), 1.11 (m, 2 H), 1.04 (s, 6 H), 0.87 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 167.95, 139.63, 128.67, 128.35, 126.45, 85.97, 77.93, 64.21, 61.37, 49.63, 49.56, 47.44, 39.36, 33.16, 25.63, 21.51, 20.14, 11.02. MS (EI): m/z (%) = 327 (0.9) [M+], 283 (0.6), 104 (100), 95 (23). HRMS (ESI): m/z calcd for C20H26NO3
            + [M + 1]: 328.1907; found: 328.1908.
Compound 15b: oil; [α]D
            15 -107 (c 2.11, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 4.45 (m, 1 H), 4.22 (d, J = 8.4 Hz, 1 H), 4.03 (dd, J = 12.0, 8.0 Hz, 1 H), 2.87 (d, J = 8.4 Hz, 1 H), 2.35 (m, 1 H), 2.27 (m, 1 H), 2.12 (d, J = 4.0 Hz, 1 H), 1.80 (m, 1 H), 1.60 (m, 3 H), 1.33 (m, 4 H), 1.09 (m, 2 H), 1.03 (s, 3 H), 0.99 (s, 3 H), 0.90 (t, J = 7.0 Hz, 3 H), 0.87 (s, 3 H). 13C NMR (75 MHz, CDCl3): δ = 168.51, 85.81, 64.13, 60.83, 49.48, 49.44, 47.36, 35.96, 34.32, 33.09, 27.86, 25.57, 22.53, 21.47, 20.06, 13.89, 10.99. MS (EI): m/z (%) = 307 (13) [M+], 250 (26), 224 (19), 136 (100), 121 (53), 84 (69). HRMS (ESI): m/z calcd for C18H30NO3
            + [M + 1]: 308.2220; found: 308.2217.
[bookmark: RW00206ST-13]13  Compound 19a: oil, [α]D
            15 -74 (c 0.53, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 9.38 (br s, 1 H), 7.45 (m, 3 H), 7.35 (m, 2 H), 5.72 (dd, J = 8.4, 6.0 Hz, 1 H), 3.60 (dd, J = 19.6, 8.4 Hz, 1 H), 3.03 (dd, J = 19.6, 6.0 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 165.56, 147.41, 138.73, 129.02, 125.44, 78.30, 32.63. MS (EI): m/z (%) = 191 (36) [M], 168 (2), 107 (100), 77 (81), 57 (63). HRMS (ESI): m/z calcd for C10H13N2O3
            + [M + NH4]: 209.0921; found: 209.0925.
Compound 19b: mp 75-77 °C; [α]D
            15 -58 (c 0.89, CHCl3). 1H NMR (300 MHz, CDCl3): δ = 9.57 (br s, 1 H), 4.70 (m, 1 H), 3.21 (dd, J = 19.2, 8.1 Hz, 1 H), 2.68 (dd, J = 19.2, 5.1 Hz 1 H), 1.80 (m, 1 H), 1.70 (m, 1 H), 1.40 (m, 4 H), 0.92 (m, 3 H). 13C NMR (100 MHz, CDCl3): δ = 165.41, 148.17, 77.87, 36.22, 30.12, 26.62, 22.28, 13.83. MS (EI): 

            
m/z (%) = 154 (9) [M - 17], 126 (10), 114 (100). HRMS (ESI): m/z calcd for C8H17N2O3
            + [M + NH4]: 189.1234; found: 189.1231.
[bookmark: RW00206ST-14]14  Compound 17c: mp 243 °C (dec.); [α]D -9 (c 0.37, CHCl3). 1H NMR (300 MHz, CDCl3): δ = 4.57 (s, 1 H), 4.46 (d, J = 11.7 Hz, 1 H), 4.22 (br s, 1 H), 3.97 (s, 1 H), 3.22 (d, J = 4.5 Hz 1 H), 2.10-1.30 (m, 12 H), 1.20 (m, 1 H), 1.10 (s, 3 H), 0.98 (s, 3 H), 0.88 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 165.06, 150.60, 81.47, 75.43, 65.07, 50.60, 50.05, 48.10, 41.42, 34.03, 32.09, 24.97, 24.22, 21.85, 19.81, 19.50, 19.26, 10.32. MS (EI): m/z = 321 (1) [M+], 304(3), 276 (7), 260 (3), 248 (4), 223 (77), 55 (99), 41 (100). HRMS (ESI): m/z calcd for C18H28NO4
            + [M + 1]: 322.2013; found: 322.2009.
Compound 17d: mp 70-72 °C; [α]D
            15 -31 (c 0.17, CHCl3). 1H NMR (300 MHz, CDCl3): δ = 4.69 (d, J = 12.3 Hz, 1 H), 4.62 (s, 1 H), 4.60 (br s, 1 H), 4.33 (br s, 1 H), 3.23 (d, J = 4.5 Hz 1 H), 2.20-1.52 (m, 10 H), 1.39 (m, 1 H), 1.12 (s, 3 H), 1.00 (s, 3 H), 0.90 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 165.79, 150.33, 81.34, 73.17, 72.97, 50.88, 50.09, 48.13, 46.26, 34.08, 32.99, 26.92, 23.03, 21.78, 19.81, 19.25, 10.31. MS (EI): m/z = 307 (0.3) [M+], 278 (1), 262 (4), 234 (3), 223 (29), 55 (81), 41 (100). HRMS (ESI): m/z calcd for C17H26NO4
            + [M + 1]: 308.1856; found: 308.1849.
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