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Abstract


We report a novel 18F-labeling method for the preparation of 18F-containing piperidine derivatives. This method is demonstrated on the design and synthesis of 18F-labeled potential PET radiotracers of σ receptors for initial biological evaluations.
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[19F]-3: Rf
           = 0.56 (25% ethyl acetate–hexanes). 1H NMR (400 MHz, CDCl3): δ = 7.99 (d, J = 8.8 Hz, 1 H), 7.61 (d, J = 8.2 Hz, 1 H), 7.35 (dd, J = 8.2, 7.1 Hz, 1 H), 7.21–7.15 (m, 3 H), 4.76 (dtt, J = 48.9, 8.6, 4.4 Hz, 1 H), 3.93 (s, 3 H), 3.14–3.02 (m, 2 H), 2.94–2.85 (m, 1 H), 2.42 (t, J = 7.0 Hz, 2 H), 2.24 (d, J = 11.2 Hz, 1 H), 2.21–2.13 (m, 1 H), 1.93–1.85 (m, 3 H), 1.74 (td, J = 13.8, 4.6 Hz, 1 H), 1.36 (td, J = 13.0, 9.0 Hz, 1 H), 1.02 (s, 6H). 13C NMR (125 MHz, CDCl3): δ = 157.2, 138.6, 135.1, 127.3, 126.2, 125.5, 125.4, 124.0, 124.0, 118.3, 106.6, 87.8 (d, 
            1J
          F–C = 169.9 Hz), 65.0, 58.5 (d, 
            2J
          F–C = 23.8 Hz), 57.4, 55.2, 43.4 (d, 
            2J
          F–C = 16.5 Hz), 31.8 (d, 
            3J
          F–C = 8.0 Hz), 30.4, 28.9, 28.2, 26.9. 19F NMR (376 MHz, CDCl3): δ = –182.0 to –182.9 (br m). FTIR (thin film): 2948, 1625, 1472, 1256, 1219, 1002 cm–1. ESI-HRMS: m/z calcd for C21H29FNO [M + H]+: 330.2228; found: 330.2228.
[19F]-3′: Rf
           = 0.15 (50% ethyl acetate–hexanes). 1H NMR (500 MHz, CDCl3): δ = 7.98 (d, J = 8.8 Hz, 1 H), 7.60 (d, J = 8.2 Hz, 1 H), 7.35 (dd, J = 8.2, 7.0 Hz, 1 H), 7.21–7.14 (m, 3 H), 3.93 (s, 3 H), 3.05 (td, J = 7.6, 2.6 Hz, 2 H), 2.73–2.60 (br, m, 2 H), 2.45 (t, J = 7.6 Hz, 2 H), 2.20–2.11 (br, m, 1 H), 1.93 (quint, J = 7.6 Hz, 2 H), 1.93–1.77 (m, 3 H), 1.60–1.53 (m, 1 H), 1.36 (d, J = 21.6 Hz, 3 H), 0.98–0.85 (m, 1 H). 13C NMR (125 MHz, CDCl3, 60 °C): δ = 157.2, 138.5, 135.2, 127.4, 126.2, 125.6, 125.4, 123.9, 118.3, 106.7, 62.3 (d, 2
          J
          F–C = 22.6 Hz), 58.1, 55.3, 53.3, 35.3 (d, 2
          J
          F–C = 21.2 Hz), 30.7, 28.1 (d, 3
          J
          F–C = 4.1 Hz), 25.2 (d, 2
          J
          F–C = 24.6 Hz), 22.3 (note that the carbon peak for C–F can not be detected). 19F NMR (376 MHz, CDCl3) δ = –146.0 to –149.5 (br m). FTIR (thin film): 1530, 1349, 1288, 1266, 1133 cm–1. ESI-HRMS: m/z calcd for C20H27FNO [M + H]+: 316.2071; found: 316.2076. 
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