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Supporting Information
General. 1H- and 13C-NMR spectra: recorded on a Bruker ARX 500, ARX 400, ARX 300, ARX 200 or a AC 200. Chemical shifts  in ppm rel. to SiMe4 as internal standard. TLC: Merck silica gel 60 F254 plates; detection with UV or dipping into a soln. of KMnO4 (6.0 g), NaHCO3 (20.0 g) and H2O (800 mL) or a soln. of Ce(SO4)2(H2O (10 g), phosphormolybdic acid hydrate (25 g), conc. H2SO4 (60 mL) and H2O (940 mL), followed by heating. FC: Merck or Fluka silica gel 60 (40 – 63 m); at ca. 0.4 bar. I.R. spectra were recorded on a I.R. 750 (Nicolet Magna) or a IFS-200 (Bruker). MS: Recorded on a VG Tribid, Varian CH7 (EI); IonSpec Ultima, Finni​gan MAT TSQ 700 or a Finnigan MAT 95S (ESI) in m/z (% of basis peak). Melting points: Büchi 510 apparatus; uncorrected. I.R. spectra: recorded on a Perkin Elmer 782 or Bruker IFS-200 spectrophotometer. MS: Recorded on a VG Tribid, Varian CH7 (EI); IonSpec Ultima, Finni​gan MAT TSQ 700 or a Finnigan MAT 95S (ESI) in m/z (% of basis peak). Microwave assisted heating was performed in an MLS-Ethos 1600 Microwave System (MLS). Solvents were purified by standard methods. Compounds sensitive to air and moisture were handled under argon using Schlenk techniques.
(2,2,6,6-Tetramethylpiperidin-1-yloxy)dimethylmalonate (1)

A soln. of diisopropylamine (2.16 mL, 15.36 mmol) in 1,2-dimethoxyethane (60 mL) was treated with BuLi (15.36 mmol) at -60 °C; a white precipitate was formed. After stirring for 30 min. at -60 °C, dimethyl malonate (1.6 mL, 13.96 mmol) was added dropwise. The precipitate disappeared. After stirring for another 30 min., 2,2,6,6-tetramethylpiperidin-1-oxyl radical (TEMPO) (2.40 g, 15.36 mmol) and subsequently anhydrous CuCl2 (2.06 g, 15.36 mmol) were added. The reaction mixture turned brown. After stirring for 3 h at 0 °C, the reaction mixture was treated with a sat. aq. NH4Cl soln. and extracted with diethyl ether. The organic layer was washed with brine and dried (MgSO4). Evaporation of the solvents in vacuo and purification of the crude product by FC (t-butylmethylether/pentane = 1:4) afforded the alkoxyamine 1 (3.53 g, 88%) as colorless crystals. M.p. 81-82 °C. I.R. (film): 2963s, 1769s, 1745s, 1262s, 1093s, 1020s, 797s.  1H-NMR (200 MHz, CDCl3):  4.90 (s, 2 H, CH2); 3.72 (s, 6 H, CH3); 1.59-1.0 (m, br, 6 H, CH2); 1.20 (s, br,. 6 H, CH3); 0.99 (s, br. 6 H, CH3). 13C-NMR (75 MHz, CDCl3): 167.6, 86.4, 60.3, 52.5, 40.1, 32.5, 20.1, 16.9. MS (ESI): 326 (70 [M+K]+), 310 (100 [M+Na]+), 288 (45 [M+H]+). HRMS (ESI) calcd for C14H25NNaO5 ([M+Na]+): 310.1630. Found: 310.1629.
Carboaminoxylations under microwave irradiation: General Procedure 1 (GP 1)

Alkoxyamine 1 (100 mg, 0.348 mmol) and the monosubstituted alkene (1.74 mmol) were dissolved in N,N-dimethylformamide (DMF) (5 mL) under an argon atmosphere. The solution was heated to 180 °C under microwave irradiation in a sealed tube (50 mL) for 10 or 18 min. The reaction mixture was then allowed to cool to room temperature. Removal of the solvents in vacuo and purification by FC afforded the product.

2-[2-(2,2,6,6-Tetramethylpiperidin-1-yloxy)octyl]dimethylmalonate (3a)

According to GP 1, with 1-octene (195 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pentane = 1:20) afforded 3a (88 mg, 63%). I.R. (film): 3462w, 2929s, 2871m, 1756s, 1739s, 1436m, 1360m, 1241m, 1154w cm-1. 1H-NMR (200 MHz, CDCl3): 3.78–3.71 (m, 2 H, 2x CH); 3.73 (s, 3 H, CH3); 3.72 (s, 3 H, CH3); 2.17–2.09 (m, 2 H, CH2); 2.07–2.03 (m, 1 H, CH2); 1.50–1.42 (m, 5 H); 1.41–1.26 (m, 10 H); 1.08–1.04 (m, 12 H); 0.90–0.84 (m, 3 H). 13C-NMR (50 MHz, CDCl3): 170.0 (C), 169.9 (C), 78.9 (CH), 59.9 (C), 59.0 (C), 52.3 (CH3), 52.2 (CH3), 48.5 (CH),  40.2 (CH2), 40.0 (CH2), 34.0 (2x CH3), 32.9 (CH2), 32.6 (CH2), 31.7 (CH2), 29.3 (CH2), 25.7 (CH2), 22.4 (CH2), 20.4 (CH3), 20.2 (CH3), 17.1 (CH2), 13.9 (CH3). MS (ESI): 438 (5, [M+K]+), 422 (21, [M+Na]+), 400 (100, [M+H]+), 276 (11), 158 (8), 126 (42). HRMS (ESI) calcd for C22H42NO5 ([M+H]+): 400.3063. Found: 400.3058.

2-[2-Butoxy-2-(2,2,6,6-tetramethylpiperidin-1-yloxy)ethyl]dimethylmalonate (3b)

According to GP 1, with butyl vinyl ether (174 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pentane = 1:10) afforded 3b (113 mg, 84%). I.R. (film): 3471w, 2933s, 2872m, 1740s, 1463m, 1362m, 1260s, 1242m, 1155w cm-1. 1H-NMR (500 MHz, CDCl3): 4.79 (d(d, J1 = 6.0 Hz, J2 = 3.9 Hz, 1 H, CH); 3.83 (d(t, J1 = 9.2 Hz, J2 = 6.6 Hz, 1 H, OCH2); 3.72 (s, 3 H, CO2CH3); 3.71 (s, 3 H, CO2CH3); 3.65 (d(d, J1 = 6.4 Hz, J2 = 3.6 Hz, 1 H, CH); 3.41 (d(t, J1 = 9.2 Hz, J2 = 6.9 Hz, 1 H, CH2); 2.29–2.18 (m, 2 H, CH2); 1.60–1.27 (m, 10 H); 1.18 (s, 3 H); 1.06 (t, J = 17.6 Hz, 9 H); 0.89 (t, J = 7.55 Hz, 3 H, CH3). 13C-NMR (125 MHz, CDCl3): 170.0 (C), 169.9 (C), 104.7 (CH), 70.3 (CH2), 60.6 (C), 59.3 (C), 52.4 (CH3), 52.3 (CH3), 47.1 (CH), 40.4 (CH2), 40.1 (CH2), 33.6 (CH3), 33.2 (CH3), 32.8 (CH2), 31.9 (CH2), 20.4 (CH3), 20.0 (CH3), 19.2 (CH2), 17.2 (CH2), 13.9 (CH3). MS (ESI): 410 (100, [M+Na]+), 388 (92, [M+H]+), 158 (97). HRMS (ESI) calcd for C20H38NO6 ([M+H]+): 388.2699. Found: 388.2702.

2-[4-Phenyl-2-(2,2,6,6-tetramethylpiperidin-1-yloxy)butyl]dimethylmalonate (3c)

According to GP 1, with 4-phenyl-1-butene (230 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pentane = 1:10) afforded 3c (103 mg, 71%). I.R. (film): 3465w, 3062w, 2932m, 1738s, 1618w, 1496w, 1436s, 1360m, 1243s, 1153s cm-1. 1H-NMR (200 MHz, CDCl3): 7.28–7.13 (m, 5 H, CH); 3.78–3.70 (m, 2 H, CH); 3.74 (s, 3 H, CH3); 3.73 (s, 3 H, CH3); 2.70–2.34 (m, 2 H, CH2); 2.23 (d(d, J1 = 7.2 Hz, J2 = 5.5 Hz, 2 H, CH2); 1.65–1.25 (m, 8 H, CH2); 1.10 (s, 3 H, CH3); 1.04 (s, 3 H, CH3); 1.03 (s, 3 H, CH3); 0.98 (s, 3 H, CH3). 13C-NMR (50 MHz, CDCl3): 170.1 (C), 170.0 (C), 142.1 (CH), 128.3 (CH), 128.2 (CH), 125.6 (CH), 78.3 (CH), 60.1 (C), 59.3 (C), 52.5 (CH3), 52.4 (CH3), 48.6 (CH), 40.3 (CH2), 40.1 (CH2), 34.3 (CH2), 33.9 (2x CH3), 33.0 (CH2), 32.1 (CH2) 20.5 (CH3), 20.4 (CH3), 17.3 (CH2). MS (ESI): 458 (11, [M+Ka]+), 442 (88, [M+Na]+), 420 (83, [M+H]+), 285 (62). HRMS (ESI) calcd for C24H38NO5 ([M+H]+): 420.2750. Found: 420.2743.

2-[5-(tert-Butyldimethylsilanyloxy)-2-(2,2,6,6-tetramethylpiperidin-1-yloxy)pentyl]​dimethylmalonate (3d)

According to GP 1, with tert-butyl dimethyl pent-4-enyloxysilane (349 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pentane = 1:15) afforded 3d (133 mg, 78%). I.R. (film): 3471w, 2953s, 2931s, 2857m, 1757s, 1740s, 1436w, 1361w, 1255m, 1099m, 836m cm-1. 1H-NMR (200 MHz, CDCl3): 3.82–3.70 (m, 2 H, 2x CH); 3.75 (s, 3 H, CO2CH3); 3.74 (s, 3 H, CO2CH3); 3.61 (t, J = 5.1 Hz, 2 H, CH2OSi); 1.56–1.17 (m, 10 H); 1.09–1.04 (m, 12 H); 0.89 (s, 9 H, C(CH3)3); 0.04 (s, 6 H, Si(CH3)2). 13C-NMR (50 MHz, CDCl3): 169.9 (C), 169.8 (C), 78.8 (CH), 62.9 (CH2), 59.9 (C), 59.0 (C), 52.2 (CH3), 52.1 (CH3), 48.4 (CH), 40.1 (CH2), 39.9 (CH2), 33.8 (2x CH3), 32.9 (CH2), 29.0 (C), 28.8 (CH2), 25.7 (CH3), 20.3 (CH3), 20.2 (CH3), 18.0 (CH2), 17.1 (CH2), -5.5 (2x CH3). MS (ESI): 523 (7, [M+K]+), 510 (42, [M+Na]+), 488 (100, [M+H]+), 364 (26), 353 (63), 158 (85). HRMS (ESI) calcd for C25H50NO6Si ([M+H]+): 488.3407. Found: 488.3381.

2-[5-Methoxycarbonyloxy-2-(2,2,6,6-tetramethylpiperidin-1-yloxy)pentyl]dimethyl-malonate (3e)

According to GP 1, with methyl pent-4-enyl carbonate (251 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pen​tane = 1:4) afforded 3e (105 mg, 70%). I.R. (film): 3449w, 2977s, 2933s, 1749s, 1444m, 1369m, 1268s, 1139s cm-1. 1H-NMR (200 MHz, CDCl3): 4.13 (d(t, J1 = 6.8 Hz, J2 = 2.0 Hz, 2 H, CH2); 3.80–3.66 (m, 2 H, CH); 3.76 (s, 3 H, CO2CH3); 3.73 (s, 3 H, CO2CH3); 3.72 (s, 3 H, CO2CH3); 2.27–1.99 (m, 3 H, CH2); 1.74–1.59 (m, 3 H, CH2); 1.49–1.25 (m, 6 H, CH2); 1.07–1.02 (m, 12 H, CH3). 13C-NMR (50 MHz, CDCl3): 170.0 (C), 169.9 (C), 155.8 (C), 78.5 (CH), 68.1 (CH2), 60.6 (C), 59.3 (C), 54.6 (CH3), 52.4 (CH3), 52.3 (CH3), 48.6 (CH), 40.3 (CH2), 40.2 (CH2), 34.1 (2x CH3), 32.9 (CH2), 29.0 (CH2), 25.2 (CH2), 20.6 (CH3), 20.4 (CH3), 17.3 (CH2). MS (ESI): 454 (15, [M+Na]+), 432 (23, [M+H]+), 126 (100). HRMS (ESI) calcd for C21H38NO8 ([M+H]+): 432.2597. Found: 432.2589.

2-[2-(1,3-Dioxo-1,3-dihydroisoindol-2-yl)-2-(2,2,6,6-tetramethylpiperidin-1-yloxy]dimethylmalonate (3f)

According to GP 1, with N-vinyl phthalimide (301 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pentane = 1:4 to 1:1) afforded 3f (115 mg, 72%). I.R. (film): 3479br, 2936s, 2258m, 1779s, 1717s, 1610w, 1468m, 1361s, 1327s cm-1. 1H-NMR (200 MHz, CDCl3): 7.86–7.79 (m, 2 H, CH); 7.76–7.70 (m, 2 H, CH); 5.77 (d(d, J1 = 10.5 Hz, J2 = 4.7 Hz, 1 H, CH); 3.69 (s, 3 H, CH3); 3.63 (s, 3 H, CH3); 3.26 (d(d, J1 = 10.0 Hz, J2 = 5.5 Hz, 1 H, CH); 3.09 (d(d(d, J1 = 14.2 Hz, J2 = 10.5 Hz, J3 = 5.5 Hz, 1 H, CH2); 2.78 (d(d(d, J1 = 14.2 Hz, J2 = 10.0 Hz, J3 = 4.7 Hz, 1 H, CH2); 1.51–1.21 (m, 6 H, CH2); 1.30 (s, 3 H, CH3); 1.14 (s, 3 H, CH3); 0.99 (s, 3 H, CH3); 0.68 (s, 3 H, CH3). 13C-NMR (50 MHz, CDCl3): 168.7 (C), 168.6 (C), 168.3 (C), 167.8 (C), 134.2 (2x CH), 131.9 (C), 131.3 (C), 123.4 (2x CH), 83.0 (CH), 60.9 (C), 59.2 (C), 52.7 (CH3), 52.6 (CH3), 48.2 (CH), 40.0 (2x CH2), 33.1 (CH3), 33.0 (CH3), 29.3 (CH2), 20.0 (2x CH3), 16.9 (CH2). MS (ESI): 483 (63, [M+Na]+), 327 (13), 154 (100). HRMS (ESI) calcd for C14H32N2O7Na ([M+Na]+): 483.2107. Found: 483.2103.

2-[2-(2,2,6,6-Tetramethylpiperidin-1-yloxy)cyclohexyl]dimethylmalonate (4)

According to GP 1, with cyclohexene (143 mg, 1.74 mmol) for 18 min. FC (diethyl ether/pentane = 1:20 to 1:5) afforded trans-4 (38 mg, 30%) and cis-4 (15 mg, 12%). trans-4: I.R. (film): 3466w, 2932s, 2870m, 1737s, 1452m, 1435m, 1360m, 1241m, 1137w cm-1. 1H-NMR (400 MHz, CDCl3): 3.89 (d(t, J1 = 10.9 Hz, J2 = 4.1 Hz, 1 H, CH); 3.81 (d, J = 10.5 Hz, 1 H, CH); 3.73 (s, 3 H, CH3); 3.72 (s, 3 H, CH3); 2.98 (d(d, J1 = 10.5 Hz, J2 = 4.1 Hz, 1 H, CH2); 2.11 (d(d, J1 = 13.0 Hz, J2 = 3.8 Hz, 1 H, CH2);  1.78–1.75 (m, 1 H, CH2); 1.64–0.91 (m, 24 H). 13C-NMR (100 MHz, CDCl3): 169.7 (C), 169.0 (C), 82.4 (CH), 60.2 (C), 58.5 (C), 52.4 (CH3), 52.3 (CH3), 51.2 (CH),  40.5 (CH2), 40.2 (CH2), 38.6 (CH), 34.9 (CH3), 34.2 (CH3), 28.7 (CH2), 27.5 (CH2), 24.6 (CH2), 21.2 (CH2), 20.5 (CH3), 20.3 (CH3), 17.3 (CH2). MS (ESI): 408 (61, [M+K]+), 392 (100, [M+Na]+), 370 (27, [M+H]+), 167 (17), 142 (18), 126 (51). HRMS (ESI) calcd for C20H36NO5 ([M+H]+): 370.2593. Found: 370.2612. cis-4: I.R. (film): 3466w, 2932s, 2869m, 1738s, 1683m, 1434m, 1376m, 1235m, 1134w cm-1. 1H-NMR (400 MHz, CDCl3): 4.03 (d, J = 5.1 Hz, 1 H, CH); 3.73 (s, 3 H, CH3); 3.72 (s, 3 H, CH3); 3.73–3.67 (m, 1 H, CH); 2.64–2.43 (m, 1 H, CH); 2.20–2.12 (m, 1 H, CH2); 1.74–1.61 (m, 3 H), 1.52–1.33 (m, 6 H), 1.31–1.13 (m, 4 H), 1.12–1.01 (m, 12 H). 13C-NMR (100 MHz, CDCl3): 170.1 (C), 169.4 (C), 81.4 (CH), 60.6 (C), 58.6 (C), 52.1 (CH3), 52.0 (CH3), 51.8 (CH), 43.7 (CH) 40.7 (CH2), 40.1 (CH2), 34.3 (CH3), 33.9 (CH3), 31.3 (CH2), 27.5 (CH2), 25.9 (CH2), 24.6 (CH2), 20.7 (CH3), 20.2 (CH3), 17.3 (CH2). MS (ESI): 408 (39, [M+K]+), 392 (67, [M+Na]+), 370 (100, [M+H]+), 167 (17), 142 (18), 126 (83). HRMS (ESI) calcd for C20H36NO5 ([M+H]+): 370.2593. Found: 370.2580.

2-[2-(2,2,6,6-Tetramethylpiperidin-1-yloxy)tetrahydropyran-3-yl]dimethylmalonate (5)

According to GP 1, with 3,4-dihydro-2H-pyran (146 mg, 1.74 mmol) for 18 min. FC (diethyl ether/pentane = 1:10 to 1:5) afforded trans-5 (36 mg, 28%) and cis-5 (23 mg, 18%). trans-5: I.R. (film): 3476w, 3001m, 2935s, 2876m, 1758s, 1739s, 1454m, 1436m, 1262m cm-1. 1H-NMR (200 MHz, CDCl3): 4.78 (d, J = 2.3 Hz, 1 H, CH); 3.99 (t(d, J1 = 11.2 Hz, J2 = 3.3 Hz, 1 H, CH2); 3.92 (d, J = 10.5 Hz, 1 H, CH); 3.74 (s, 3 H, CH3); 3.71 (s, 3 H, CH3); 3.62–3.52 (m, 1 H, CH2); 2.65 (d(d(d, J1 = 10.5 Hz, J2 = 6.5 Hz, J3 = 2.5 Hz, 1 H, CH); 2.11–1.95 (m, 1 H, CH2); 1.90–1.68 (m, 1 H, CH2); 1.65–1.32 (m, 8 H, CH2); 1.14 (s, 12 H, CH3). 13C-NMR (50 MHz, CDCl3): 168.8 (C), 168.7 (C), 103.2 (CH), 61.2 (CH2), 60.4 (C), 59.7 (C), 52.5 (CH3), 52.4 (CH3), 52.0 (CH), 40.4 (CH2), 40.2 (CH2), 37.6 (CH), 34.0 (CH3), 33.7 (CH3), 21.4 (CH2), 21.0 (CH2), 20.7 (CH3), 20.2 (CH3), 17.0 (CH2). MS (ESI): 349 (100, [M+Na]+), 372 (17, [M+H]+), 349 (55). HRMS (ESI) calcd for C19H34NO6 ([M+H]+): 372.2386. Found: 388.2380. cis-5: I.R. (film): 3455w, 2928s, 2849m, 2258w, 1762s, 1737s, 1456m, 1435m, 1364m, 1262s cm-1. 1H-NMR (200 MHz, CDCl3): 4.69 (d, J = 2.0 Hz, 1 H, CH); 4.05–3.90 (m, 1 H, CH2); 4.02 (d, J = 10.5 Hz, 1 H, CH); 3.77–3.65 (m, 1 H, CH2); 3.73 (s, 3 H, CH3); 3.72 (s, 3 H, CH3); 3.47 (t(d, J1 = 11.5 Hz, J2 = 3.0 Hz, 1 H, CH2); 2.95–2.88 (m, 1 H, CH); 1.73–1.61 (m, 4 H, CH2); 1.55–1.36 (m, 6 H, CH2); 1.24–0.99 (s, 12 H, CH3). 13C-NMR (50 MHz, CDCl3): 169.4 (C), 169.0 (C), 106.3 (CH), 67.1 (CH2), 61.3 (C), 60.4 (C), 52.5 (2x CH3), 49.4 (CH), 40.4 (CH2), 40.2 (CH2), 37.2 (CH), 34.4 (CH3), 34.0 (CH3), 29.7 (CH2), 27.0 (CH2), 20.8 (2x CH3), 17.2 (CH2). MS (ESI): 349 (100, [M+Na]+), 372 (43, [M+H]+), 349 (22). HRMS (ESI) calcd for C19H34NO6 ([M+H]+): 372.2386. Found: 388.2374.

2-(2-Methylennonyl)dimethylmalonate (6)

According to GP 1, with 2-methyl-1-nonene (244 mg, 1.74 mmol) for 18 min. FC (diethyl ether/pentane = 1:15) afforded 6 (62 mg, 66%) as a mixture of isomers (exo-methylene/-unsaturated/-unsaturated = 2.7:1.3:1). I.R. (film): 3468w, 3319w, 3267w, 2928m, 2856m, 1739s, 1647w, 1436m, 1222s, 1149s cm-1. 1H-NMR (400 MHz, CDCl3): exo-methylene: 4.75 (d, J = 21.4 Hz, 2 H, CH2); 3.72 (s, 6 H, CH3); 3.61 (t, J = 7.9 Hz, 1 H, CH); 2.62 (d, J = 7.9 Hz, 2 H, CH2); 2.00 (t, J = 7.3 Hz, 2 H, CH2); 1.46–1.38 (m, 2 H, CH2); 1.34–1.19 (m, 8 H, CH2); 0.87 (t, J = 6.3 Hz, 3 H, CH3); -unsaturated (mixture of E- and Z-isomer): 5.44 (d, J = 9.4 Hz, 1 H, CH); 4.29 (d, J = 9.6 Hz, 1 H, CH, minor isomer); 4.27 (d, J = 9.4 Hz, 1 H, CH, major isomer); 3.71 (s, 6 H, CH3); 2.04 (t, J = 7.5 Hz, 2 H, CH2); 1.61 (s, 3 H, CH3, minor isomer); 1.60 (s, 3 H, CH3, major isomer); 1.46–1.38 (m, 2 H, CH2); 1.34–1.19 (m, 8 H, CH2); 0.87 (t, J = 6.3 Hz, 3 H, CH3); -unsaturated (mixture of E- and Z-isomer): 5.19 (t, J = 7.9 Hz, 1 H, CH); 3.70 (s, 6 H, CH3); 3.54 (t, J = 5.4 Hz, 1 H, CH, major isomer); 3.53 (t, J = 7.9 Hz, 1 H, CH, minor isomer); 2.65 (d, J = 7.9 Hz, 1 H, CH2, minor isomer); 2.57 (d, J = 7.9 Hz, 1 H, CH2, major isomer); 1.93 (q, J = 6.8 Hz, 2 H, CH2); 1.76 (s, 3 H, CH3, minor isomer); 1.67 (s, 3 H, CH3, major isomer); 1.46–1.38 (m, 2 H, CH2); 1.34–1.19 (m, 6 H, CH2); 0.87 (t, J = 6.3 Hz, 3 H, CH3). 13C-NMR (100 MHz, CDCl3): exo-methylene: 169.5 (C), 145.8 (C), 110.9 (CH2), 52.6 (CH3), 52.4 (CH3), 50.4 (CH), 35.9 (CH2), 34.8 (CH2), 31.8 (CH2), 29.2 (CH2), 29.1 (CH2), 27.6 (CH2), 22.6 (CH2), 14.1 (CH3). MS (ESI): 309 (14, [M+K]+), 293 (100, [M+Na]+), 271 (8, [M+H]+), 207 (14), 158 (15), 126 (32). HRMS (ESI) calcd for C15H26O4Na  ([M+Na]+): 293.1729. Found: 293.1722.

2-(4-Isopropenylcyclohex-1-enylmethyl)dimethylmalonate (7) 
According to GP 1, with (1S)-(-)-(()-pinene (237 mg, 1.74 mmol) for 10 min. FC (diethyl ether/pentane = 1:20) afforded 7 (87 mg, 94%). I.R. (film): 3462w, 3081w, 2953s, 2921s, 2840m, 1739s, 1644m, 1436s, 1346m, 1234s, 1153m cm-1. 1H-NMR (200 MHz, CDCl3): 5.46 (s, br, 1 H, CH); 4.69–4.67 (m, 2 H, CH2); 3.72 (s, 6 H, CH3); 3.57 (t, J = 7.8 Hz, 1 H, CH); 2.55 (d, J = 7.8 Hz, 2 H, CH2); 2.11–1.77 (m, 5 H); 1.71 (s, 3 H, CH3); 1.53–1.07 (m, 2 H). 13C-NMR (50 MHz, CDCl3): 169.6 (2x C), 149.7 (C), 133.3 (C), 123.3 (CH), 108.6 (CH2), 52.4 (CH), 50.4 (2x CH3), 40.7 (CH), 36.5 (CH2), 30.6 (CH2), 28.3 (CH2), 27.6 (CH2), 20.7 (CH3). MS (ESI): 289 (100, [M+Na]+), 235 (9), 135 (27). HRMS (ESI) calcd for C15H22NaO4 ([M+Na]+): 289.1416. Found: 289.1404.

2,2,6,6-Tetramethyl-1-(1-phenylhex-5-enoyloxy)piperidine (8)
TEMPO (314 mg, 2.01 mmol), Cu0-dust (117 mg, 1.84 mmol), Cu(OTf)2 (6.0 mg, 0.017 mmol), (4,4’-di-tert-butyl)-2,2’-bipyridine (9.0 mg, 0.068 mmol), (1-bromohex-5-enyl)benzene (400 mg, 1.67 mmol) and benzene (5.0 mL) were heated for 20 h to 75 °C in a sealed tube under an argon atmosphere. Filtration over a thin pad of SiO2, washing with MTBE, evaporation of the solvents in vacuo and purification by FC (diethyl ether/pentane = 1:100) yielded the alkoxyamine 8 (420 mg, 80%). I.R. (CHCl3): 3007s, 2932s, 2870s, 1639m, 1454s, 1376s, 1361s, 1257m cm-1. 1H-NMR (400 MHz, CDCl3): 7.30–7.20 (m, 5 H, CH), 5.76–5.67 (m, 1 H, CH), 4.95–4.87 (m, 2H, CH2), 4.57 (t(d, J1 = 9.8 Hz, J2 = 4.0 Hz, 1 H, CH), 2.12–1.90 (m, 3 H), 1.85–1.75 (m, 1 H), 1.60–1.06 (m, 14 H), 0.99 (s, br, 3 H, CH3), 0.53 (s, br, 3 H, CH3). 13C-NMR (100 MHz, CDCl3): 143.8 (C), 138.8 (2x CH), 127.8 (2x CH), 126.9 (CH), 114.4 (CH2), 87.4 (CH), 59.4 (2x C), 40.5 (CH2), 35.4 (CH2), 34.3 (CH3), 34.1 (CH3), 33.8 (CH2), 24.7 (CH2), 20.3 (2x CH3), 17.2 (CH2). MS (EI): 316.3 (<1, [M+1]+), 142.1 (100). Anal. Calcd for C21H33NO: C, 79.95; H, 10.54; N, 4.44. Found: C, 79.96; H, 10.81; N, 4.49.
2,2,6,6-Tetramethyl-1-(2-phenylcyclopentylmethoxy)piperidine (9a), 

2,2,6,6-Tetramethyl-1-(3-phenylcyclohexyloxy)piperidine (9b)

Alkoxyamine 8 (162 mg, 0.513 mmol) was dissolved in DMF (10.2 mL) under an argon atmosphere. The solution was heated to 210 °C under microwave irradiation for 2.5 min in a sealed tube (50 mL). The reaction mixture was then allowed to cool to room temperature. Removal of the solvents in vacuo and purification by FC (diethyl ether/pentane = 1:100) afforded the products 9a and 9b (113 mg, 70%) as a mixture of isomers (5-exo/6-endo = 2.6:1; 5-exo: trans/cis = 3.8:1; 6-endo: dr. = 1:1). I.R. (CHCl3): 2933s, 2871s, 1601w, 1492m, 1470m, 1452m, 1374m, 1360s, 1260w, 1132m cm-1. 1H-NMR (400 MHz, CDCl3): trans-9a: 7.31–7.11 (m, 5 H, CH); 3.72–3.63 (m, 2 H, CH2); 2.78–2.72 (m, 1 H, CH); 2.55–0.99 (m, 25 H); cis-9a: 7.31–7.11 (m, 5 H, CH); 3.38–3.29 (m, 2 H, CH2); 3.27–3.21 (m, 1 H, CH); 2.55–0.99 (m, 22 H); 0.85 (s, br, 3 H, CH3). 13C-NMR (100 MHz, CDCl3): trans-9a: 145.9 (C), 128.2 (2x CH), 127.5 (2x CH), 125.7 (CH), 79.3 (CH2), 59.7 (2x C), 49.2 (CH), 47.2 (CH), 39.5 (2x CH2), 35.9 (CH2), 33.2 (CH3), 32.9 (CH3), 24.7 (CH2), 20.1 (2x CH3), 17.1 (CH2); cis-9a: 143.2 (C), 128.4 (2x CH), 128.0 (2x CH), 125.6 (CH), 77.5 (CH2), 59.6 (2x C), 47.3 (CH), 43.6 (CH), 39.6 (2x CH2), 32.9 (CH3), 32.7 (CH3), 30.8 (CH2), 29.1 (CH2), 23.7 (CH2), 20.1 (2x CH3). 9b: 1H-NMR (400 MHz, CDCl3): isomer 1: 7.31–7.15 (m, 5 H, CH); 4.07–4.04 (m, 1 H, CH); 3.00–2.92 (m, 1 H, CH); 2.40–1.00 (m, 26 H); isomer 2: 7.31–7.15 (m, 5 H, CH); 3.79–3.70 (m, 1 H, CH); 2.60–2.40 (m, 1 H, CH); 2.40–1.00 (m, 26 H). 13C-NMR (100 MHz, CDCl3): both isomers: 147.1 (C), 146.9 (C), 128.3 (2x CH), 128.2 (2x CH), 126.9 (2x CH), 126.8 (2x CH), 125.9 (CH), 125.8 (CH), 82.2 (CH2), 78.5 (CH2), 59.8 (2x C), 59.7 (2x C), 43.5 (2x CH), 40.4 (CH2), 40.3 (CH2), 40.2 (2x CH2), 38.7 (CH), 38.5 (CH2), 34.6 (4x CH3), 34.0 (CH2), 33.9 (CH2), 32.7 (CH2), 30.4 (CH2), 25.0 (CH2), 21.6 (CH2), 20.3 (4x CH3), 17.3 (CH2), 17.2 (CH2). 9a,9b: MS (EI): 315 (4.7, [M]+), 300 (35, [M-15]+), 159 (13), 157 (18), 142 (100). Anal. Calcd for C21H33NO: C, 79.95; H, 10.54; N, 4.44. Found: C, 80.05; H, 10.78; N, 4.67.

N-Allyl-N-(toluene-4-sulfonyl)-2-(2,2,6,6-tetramethylpiperidin-1-yloxy)propionamide (10)

TEMPO (329 mg, 2.11 mmol), Cu0-dust (123 mg, 1.94 mmol), Cu(OTf)2 (6.5 mg, 0.018 mmol), (4,4’-di-tert-butyl)-2,2’-bipyridine (9.7 mg, 0.072 mmol), N-allyl-N-(toluene-4-sulfonyl)-2-bromopropionamide (610 mg, 1.76 mmol) and benzene (6.5 mL) were heated for 14 h to 75 °C in a sealed tube under an argon atmosphere. Filtration over a thin pad of SiO2, washing with CH2Cl2, evaporation of the solvents in vacuo and purification by FC (diethyl ether/pentane = 1:10) yielded the alkoxyamine 10 (628 mg, 84%). M.p. 97 °C. I.R. (KBr): 3382w, 2974s, 2938s, 1938m, 1861w, 1822w, 1700s, 1599m, 1451m, 1360s cm-1. 1H-NMR (300 MHz, CDCl3): 7.81 (d, J = 8.3 Hz, 2 H, CH); 7.21 (d, J = 8.0 Hz, 2 H, CH); 5.88–5.77 (m, 1 H, CH); 5.24–5.14 (m, 2 H, CH2); 4.73 (q, J = 6.6 Hz, 1 H, CH); 4.44 (q(d, J1 = 20.7 Hz, J2 = 5.1 Hz, 2 H, CH2);  2.33 (s, 3 H, CH3); 1.50–1.05 (m, 6 H, CH2); 1.23 (d, J = 6.6 Hz, 3 H, CH3); 1.03 (s, 3 H, CH3); 0.96 (s, 3 H, CH3), 0.87 (s, 3 H, CH3); 0.42 (s, 3 H, CH3). 13C-NMR (75 MHz, CDCl3): 174.8 (C), 144.8 (C), 136.4 (C), 133.3 (CH), 129.5 (2x CH), 128.8 (2x CH), 118.2 (CH2), 79.9 (CH), 60.6 (C), 59.2 (C), 48.7 (CH2), 40.4 (CH2), 40.3 (CH2), 33.4 (CH3), 33.1 (CH3), 21.8 (CH3), 20.3 (CH3), 20.0 (CH3), 18.5 (CH3), 17.1 (CH2). MS (EI): 422 (1, [M]+), 266 (58), 156 (100), 140 (23). Anal. Calcd for C22H34N2O2S: C, 62.53; H, 8.11. Found: C, 62.23; H, 8.19.

3-Methyl-4-(2,2,6,6-tetramethylpiperidin-1-yloxymethyl)-1-(toluene-4-sulfonyl)​pyrro​lidin-2-one (11)

Alkoxyamine 10 (100 mg, 0.237 mmol) was dissolved in DMF (5 mL) under an argon atmosphere. The solution was heated to 210 °C under microwave irradiation for 2.5 min in a sealed tube (50 mL). The reaction mixture was then allowed to cool to room temperature. Removal of the solvents in vacuo and purification by FC (acetone/pentane = 1:6) afforded the product 11 (70 mg, 70%) as a mixture of diastereoisomers (trans:cis = 3.3:1). M.p. 110 °C. I.R. (film): 3457br, 2977m, 2934s, 2042w, 1741s, 1598m, 1487m, 1360s, 1183s, 1169s cm-1. 1H-NMR (400 MHz, CDCl3): trans-11: 7.92 (d, J = 8.0 Hz, 2 H, CH); 7.32 (d, J = 8.0 Hz, 2 H, CH); 4.03 (d(d, J1 = 9.4 Hz, J2 = 8.0 Hz, 2 H, CH2); 3.85–3.75 (m, 2 H, CH2); 3.57 (d(d, J1 = J2 = 9.4 Hz, 1 H, CH2); 2.43 (s, 3 H, CH3); 2.36 (d(d, J1 = 10.6 Hz, J2 = 7.1 Hz, 1 H, CH); 2.22–2.12 (m, 1 H, CH); 1.64–1.24 (m, 6 H, CH2); 1.45 (s, br, 3 H, CH3); 1.10 (s, 6 H, CH3); 1.05 (s, 6 H, CH3). cis-11: 7.92 (d, J = 8.0 Hz, 2 H, CH); 7.32 (d, J = 8.0 Hz, 2 H, CH); 3.90 (d(d, J1 = 10.1 Hz, J2 = 3.0 Hz, 1 H, CH); 3.85–3.75 (m, 1 H, CH2); 3.71 (d(d, J1 = 9.2 Hz, J2 = 4.1 Hz, 1 H, CH); 3.57–3.54 (m, 1 H, CH2); 2.65–2.60 (m, 2 H, CH); 2.43 (s, 3 H, CH3); 1.64–1.24 (m, 6 H, CH2); 1.16 (d, J = 7.1 Hz, 3 H, CH3); 1.10 (s, 6 H, CH3); 1.05 (s, 6 H, CH3). 13C-NMR (100 MHz, CDCl3): trans-11: 175.1 (C), 145.0 (C), 135.3 (C), 129.6 (2x CH), 128.0 (2x CH), 75.5 (CH2), 60.0 (2x C), 48.1 (CH2), 40.7 (CH), 40.0 (CH), 39.5 (2x CH2), 33.2 (2x CH3), 21.6 (CH3), 20.1 (2x CH3), 16.9 (CH2), 14.0 (CH3). cis-11: 175.1 (C), 144.9 (C), 135.3 (C), 129.0 (2x CH), 127.9 (2x CH), 73.8 (CH2), 59.9 (2x C), 52.1 (CH2), 45.7 (CH), 40.3 (CH), 39.5 (2x CH2), 35.6 (CH3), 35.2 (CH3), 20.0 (2x CH3), 16.9 (CH2), 12.9 (CH3), 10.0 (CH3). MS (FD): 1268 (18, [3M+2H]+), 845 (29, [2M+H]+), 422 (100, [M]+). Anal. Calcd for C22H34N2O4S: C, 62.53; H, 8.11; N, 6.63. Found: C, 62.17; H, 8.44; N, 6.57.

2-(2,2,6,6-Tetramethylpiperidin-1-yloxy)allyl propionate (12)

TEMPO (676 mg, 4.33 mmol), Cu0-dust (252 mg, 3.97 mmol), Cu(OTf)2 (13 mg, 0.036 mmol), (4,4’-di-tert-butyl)-2,2’-bipyridine (19 mg, 0.144 mmol), 2-bromo allyl propionate (700 mg, 3.61 mmol) and benzene (13 mL) were heated for 22 h to 75 °C in a sealed tube under an argon atmosphere. Filtration over a thin pad of SiO2, washing with MTBE, evaporation of the solvents in vacuo and purification by FC (diethyl ether/pentane = 1:30) yielded the alkoxyamine 12 (982 mg, 98%). I.R. (film): 3464w, 2975m, 2933s, 2873m, 1749s, 1453m, 1377s, 1261m, 1180w cm-1. 1H-NMR (200 MHz, CDCl3): 6.03–5.86 (m, 1 H, CH); 5.39–5.20 (m, 2 H, CH); 4.60 (t(d, J1 = 5.8 Hz, J2 = 1.4 Hz, 2 H, CH2); 4.35 (q, J = 7.0 Hz, 1 H, CH); 1.51–1.25 (m, 6 H, CH2); 1.41 (d, J = 7.0 Hz, 3 H, CH3); 1.17 (s, 3 H, CH3); 1.11 (s, 6 H, CH3); 1.03 (s, 3 H, CH3). 13C-NMR (75 MHz, CDCl3): 173.0 (C), 131.1 (CH), 117.7 (CH2), 80.8 (CH), 64.2 (CH2), 39.5 (CH2), 39.3 (CH2), 32.8 (CH3), 32.2 (CH3), 19.3 (CH3), 19.2 (CH3), 17.4 (CH3), 16.3 (CH2). MS (EI): 269 (3.5, [M]+), 254 (13), 156 (100), 123 (22). Anal. Calcd for C15H27NO3: C, 66.88; H, 10.10. Found: C, 66.73; H, 10.13.

3-Methyl-4-(2,2,6,6-tetramethylpiperidin-1-yloxymethyl)dihydrofuran-2-one (13)

Alkoxyamine 12 (140 mg, 0.520 mmol) was dissolved in DMF (10.4 mL) under an argon atmosphere. The solution was heated to 210 °C under microwave irradiation for 2.5 min in a sealed tube (50 mL). The reaction mixture was then allowed to cool to room temperature. Removal of the solvents in vacuo and purification by FC (diethyl ether/pentane = 1:2) afforded the product 13 (51 mg, 36%) as a mixture of diastereoisomers (trans:cis = 2.5:1). I.R. (film): 2975s, 2933s, 1780s, 1470m, 1455m, 1375m, 1360m, 1178s cm-1. 1H-NMR (400 MHz, CDCl3): trans-13: 4.48 (d(d, J1 = 16.8, J2 = 8.4 Hz, 1 H, CH2); 4.07 (d(d, J1 =  J2 = 9.1 Hz, 1 H, CH2); 3.90–3.81 (m, 2 H, CH2); 2.55–2.47 (m, 1 H, CH); 2.44–2.35 (m, 1 H, CH); 1.59–1.25 (m, 6 H, CH2); 1.30 (d, J = 7.0 Hz, 3 H, CH3); 1.14 (s, 6 H, CH3), 1.09 (s, 6 H, CH3). cis-13: 4.40–4.34 (m, 1 H, CH2); 4.27 (d(d, J1 = 9.1 Hz, J2 = 5.6 Hz, 1 H, CH2); 3.90–3.81 (m, 1 H, CH2); 3.75 (d(d, J1 =  J2 = 9.1 Hz, 1 H, CH2); 2.78–2.71 (m, 2 H, CH); 1.59–1.25 (m, 6 H, CH2); 1.21 (d, J = 7.0 Hz, 3 H, CH3); 1.14 (s, 6 H, CH3); 1.09 (s, 6 H, CH3). 13C-NMR (75 MHz, CDCl3): trans-13: 179.2 (C), 74.9 (CH2), 68.4 (CH2), 59.7 (C), 59.6 (C), 43.1 (CH), 39.3 (2x CH2), 36.8 (CH), 32.8 (CH3), 32.7 (CH3), 19.8 (2x CH3), 16.7 (CH2), 14.1 (CH3). cis-13: 179.2 (C), 73.5 (CH2), 68.9 (CH2), 59.7 (C), 59.6 (C), 39.4 (2x CH2), 338.4 (CH), 36.2 (CH), 33.0 (CH3), 32.8 (CH3), 19.8 (2x CH3), 16.7 (CH2), 9.9 (CH3). MS (ESI): 561 (38, [2M+Na]+), 292 (100, [M+Na]+), 270 (17, [M+H]+). HRMS (ESI) calcd for C15H28NO3  ([M+H]+): 270.2069. Found: 270.2071.

N-Allyl-2-(2,2,6,6-tetramethylpiperidin-1-yloxy)propionamide (14)

TEMPO (488 mg, 3.12 mmol), Cu0-dust (173 mg, 2.73 mmol), Cu(OTf)2 (9.4 mg, 0.026 mmol), (4,4’-di-tert-butyl)-2,2’-bipyridine (14 mg, 0.144 mmol), N-allyl-2-bromopropion​amide (500 mg, 2.60 mmol) and benzene (2.6 mL) were heated for 15 h to 75 °C in a sealed tube under an argon atmosphere. Filtration over a thin pad of SiO2, washing with CH2Cl2, evaporation of the solvents in vacuo and purification by FC (diethyl ether/pentane = 1:5) yielded the alkoxyamine 14 (609 mg, 87%). M.p. 84 °C. I.R. (KBr): 3270s, 3082w, 2976s, 2935s, 1651s, 1421m, 1334s, 1244m, 1143w cm-1. 1H-NMR (300 MHz, CDCl3): 6.56 (s, br, 1 H, NH); 5.93–5.80 (m, 1 H, CH); 5.26–5.12 (m, 2 H, CH2); 4.32 (q, J = 6.9 Hz, 1 H, CH); 4.02–3.82 (m, 2 H, CH2); 1.55–1.28 (m, 6 H, CH2); 1.45 (d, J = 6.9 Hz, 3 H, CH3); 1.15 (s, 6 H, CH3); 1.10 (s, 6 H, CH3). 13C-NMR (75 MHz, CDCl3): 173.7 (C), 134.1 (CH), 116.4 (CH2), 82.3 (CH), 60.1 (C), 60.0 (C), 41.2 (CH2), 39.5 (2x CH2), 34.7 (CH3), 33.2 (CH3), 20.7 (CH3), 20.4 (CH3), 19.4 (CH3), 17.0 (CH2). MS (EI): 268 (2.8, [M]+), 253 (3), 156 (100), 123 (10). Anal. Calcd for C15H28N2O2: C, 67.13; H, 10.52; N, 10.44. Found: C, 67.23; H, 10.41, N, 10.20.

3-Methyl-4-(2,2,6,6-tetramethylpiperidin-1-yloxymethyl)​pyrro​lidin-2-one (15)

Alkoxyamine 14 (25 mg, 0.093 mmol) and (1S)-(+)-camphor-10-sulfonic acid (2.3 mg) were dissolved in DMF (5.0 mL) under an argon atmosphere. The solution was heated to 210 °C under microwave irradiation for 12 min in a sealed tube (50 mL). The reaction mixture was then allowed to cool to room temperature. Removal of the solvents in vacuo and purification by FC (MTBE to MTBE/CH2Cl2 = 2:1) afforded the product 15 (10 mg, 40%) as a mixture of diastereoisomers (trans:cis = 1.9:1). M.p. 92–98 °C. I.R. (KBr): 3432br, 3209m, 3105w, 2975m, 2934m, 1696s, 1490w, 1456m, 1379m, 1360m, 1260m cm-1. 1H-NMR (500 MHz, CDCl3): trans-15: 5.71 (s, br, 1 H, NH); 3.87–3.81 (m, 2 H, CH2); 3.44–3.40 (m, 1 H, CH2); 3.19 (d(d, J1 = J2 = 8.7 Hz, 1 H, CH2); 2.33–2.24 (m, 2 H, CH); 1.75–1.31 (m, 6 H, CH2); 1.44 (d, J = 5.3 Hz, 3 H, CH3); 1.15–1.08 (m, 12 H, CH3). cis-15: 5.66 (s,br, 1 H, NH); 3.87–3.81 (m, 1 H, CH2); 3.73 (d(d, J1 =  J2 = 9.4 Hz, 1 H, CH2); 3.44–3.40 (m, 1 H, CH2); 3.31 (d(d, J1 = 9.4 Hz, J2 = 4.8 Hz, 1 H, CH2); 2.78–2.71 (m, 1 H, CH); 2.53 (quin, J = 7.8 Hz, 1 H, CH); 1.75–1.31 (m, 6 H, CH2); 1.24 (d, J = 6.4 Hz, 3 H, CH3); 1.15–1.08 (m, 12 H, CH3). 13C-NMR (100 MHz, CDCl3): trans-15: 180.2 (C), 74.9 (CH2), 59.9 (C), 59.8 (C), 43.3 (CH2), 43.1 (CH), 39.6 (2x CH2), 37.9 (CH), 33.1 (2x CH3), 20.1 (2x CH3), 17.0 (CH2), 14.6 (CH3). cis-15: 180.4 (C), 74.9 (CH2), 59.9 (C), 59.8 (C), 43.5 (CH2), 39.6 (2x CH2), 38.6 (CH), 37.8 (CH), 33.1 (2x CH3), 20.1 (2x CH3), 17.0 (CH2), 10.5 (CH3). MS (ESI): 269 (100, [M+H]+). HRMS (ESI) calcd for C15H29N2O2  ([M+H]+): 269.2229. Found: 269.2220.

