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General

NMR spectra were recorded at 300 or 400 MHz for *H-NMR and 75.5 or 100 MHz for **C-
NMR. Chemical shifts were reported in the scale relative to the solvent used as an internal
reference. MS measurements were collected on a ion trap mass spectrometer coupled with a gas
chromatograph. The column was operated at a flow rate of 1 mL/min (Helium gas). The oven
temperature was ramped between 60 and 360 °C at a rate of 30 °C/min. Alternatively, probes
were directly inserted in the mass spectrometer source by a direct sample probe system in the
direct exposure probe (DEP) mode. For structure confirmation, the system was operated in the
PCI mode with isobutane as reagent gas. Masses were recorded as [M+H]*. HRMS
measurements were conducted on a LC-MS-MS system through flow injection. Mol peaks were

determined in the positive mode. The mass calibration was conducted via external calibration.

In general, reactions were carried out in glassware under regular atmosphere. No precautions
were taken to exclude moisture. Solvents and aldehydes were used as is without prior
purification. Reagents and aldehydes were obtained from commercial sources unless otherwise

noted.

Attention: it is crucial to ensure that no residual peroxide is contained in the samples before

starting distillations or complete drying!



Experimental proceduresfor non-commercial aldehydes

Cyclobutyl carbaldehyde was prepared according to: Omura, K.; Swern, D. Tetrahedron 1978, 34,

1651.

5.48 ml (63.86 mmol) oxalyl chloride were dissolved in 40 ml dichloromethane and cooled in a
dry ice bath to — 75 °C under protective gas atmosphere. Then 9.07 ml (127.71 mmol) DM SO
were added drop wise. A solution of 5.0 g (58.05 mmol) cyclobutane methanol in 40 ml
methylene chloride was added and the mixture was stirred at — 75 °C for 1 h. After the addition of
40.40 ml (290.26 mmol) triethylamine and warming to rt, the mixture was washed with brine and
water. The organic layer was separated, dried with NaxSO,, filtered and the solvent removed in
vacuo. 1.06 g (12.6 mmol, 22%) cyclobutane carbaldehyde were obtained as afoul smelling, light
yellow oil. 'H-NMR (400 MHz, CDCls): d 9.74 (s, 1H), 2.82 (m, 1H), 2.22 (m, 2H), 2.06 (m,

2H), 1.91 (m, 2H); MS: m/z = 85 [M+H]".

Cyclooctane car baldehyde was prepared according to: Omura, K.; Swern, D. Tetrahedron 1978, 34,

1651.

3.32 ml (38.67 mmol) oxalyl chloride were dissolved in 40 ml dichloromethane and cooled in a
dry ice bath to — 75 °C under protective gas atmosphere. Then 5.50 ml (77.33 mmol) DM SO
were added drop wise. A solution of 5.0 g (35.15 mmol) cyclobutane methanol in 40 ml
methylene chloride was added and the mixture was stirred at — 75 °C for 1 h. After the addition of
24.50 ml (175.76 mmol) triethylamine and warming to rt, the mixture was washed with brine and
water. The organic layer was separated, dried with Na,SO,, filtered and the solvent removed in

vacuo. 4.23 g (30.16 mmol, 86%) cyclooctane carbaldehyde were obtained as a light yellow oil.



'H-NMR (400 MHz, CDCl3): d 9.60 (s, 1H), 2.36 (m, 1H), 1.92 (m, 2H), 1.69 (m, 2H), 1.45-1.62

(m, 10H); MS: m/z = 141 [M+H]".

2-Methyl-2-nitr o-5-oxopentanoic acid ethyl ester was prepared according to: (a) Balini, R,

Petrini, M. Synthesis 1986, 1024-1026. (b) Hauck, S. PhD thesis, TU Kaiserdautern, 2007, 173.

16.47 g (111.94 mmol) 2-nitro-propionic acid ethyl ester were dissolved in 100 ml acetonitrile
under protective gas atmosphere and cooled to 0 °C. 2 ml Triethylamine and 11.0 ml (167.91
mmol) acroleine were added. The solution was stirred at 10 °C for 6.5 h. Then the mixture was
treated with water, neutralized with agqueous HCl and extracted with methylene chloride. The
organic layer was separated, dried over Na,SO;, filtered and the solvent was removed in vacuo.
18.34 g (90.26 mmol, 81 %) 2-methyl-2-nitro-5-oxopentanoic acid ethyl ester were obtained as
yellow oil. *H-NMR (400 MHz, CDCls): d 9.75 (s, 1H), 4.25 (g, J = 6.99 Hz, 3H), 2.58 (m, 2H),
2.49 (m, 2H), 1.77 (s, 3H), 1.28 (t, J = 6.99 Hz, 3H); *C-NMR (100 MHz, CDCls): d 199.5,

167.3,91.9, 63.4, 38.8, 29.1, 22.2, 14.2; MS: m/z = 204 [M+H]".



Experimental proceduresfor compounds S-1 —S-27

Genera procedure for the synthesis of N-alkoxyamines. 4-hydroxy TEMPO and the required
adehyde (1.3-3 eq.) were dissolved in an appropriate solvent and 1-3.0 mol% of CuCl were
added. At rt, 1.3-1.5 eq. of hydrogen peroxide (30% aqueous solution) were added over a period
of 30-120 min. The reaction mixture was stirred at a temperature usualy not higher than 40°C
until all nitroxide radical was consumed. If required, more H,O, or aldehyde were added.
Residua H,0, was thoroughly removed during the work-up process, (if necessary, NaHSO3;
solution can be used) and the crude products were purified by (flash) column chromatography or

crystallization.

Synthesis of compounds S-1to S-27

1-Methoxy-2,2,6,6-tetramethylpiperidin-4-ol (S-1). To a solution of 5.0 g (29.0 mmol) 4-
hydroxy-TEMPO in 20 ml water was added CuCl (57 mg, 2 mol %) and acetaldehyde (6.6 ml,
116 mmol). 8.9 ml (87 mmol) 30 % H,O, was added over a period of 30 min while keeping the
temperature at 65 - 70 °C. After 4 h stirring at this temperature, the mixture is slowly cooled
down to rt while the product started to precipitate. The pH of the reaction mixture was adjusted to
~8 using 10 % K,COj3 solution and the mixture was cooled down to 5 °C. The product was
collected by filtration. The filter cake was washed successively with cold 10 % ascorbic acid
solution and water. The filtrate was extracted with toluene, and the organic phase was washed
with brine. Upon drying over Na,SO,, the organic phase was removed in vacuo to yield a tan
residue. The combined crude product fractions were purified by distillation (0.04 mbar, 120 °C
oilbath temp, bp ~ 90 °C) to give S-1 as a white solid (3.9 g, 20.8 mmol, 72%). *H-NMR (400
MHz, CDCl3): d 3.94 (m, 1H), 3.61 (s, 3H), 1.79 (dd, J = 12.0, 4.0 Hz, 2H), 1.64 (br s, 1H), 1.46
(pst, J = 12.0 Hz, 2H), 1.21 (2s, 6H), 1.26 (2s, 6H); *C-NMR (100 MHz, CDCl3): d 65.4 (1),
63.2 (2q), 60.0 (p), 48.2 (2s), 33.1 (2p), 20.9 (2p); IR (neat): n max 3265, 2960, 1450, 1358,



1173, 1026 cm™*; MS: m/z = 188 [M+H]*; Anal. calcd. for CyoHo1NOy: C, 64.13; H, 11.30; N,
7.48. Found: C, 63.94; H, 11.22; N, 7.45.

1-Propoxy-2,2,6,6-tetramethylpiperidin-4-ol (S-2). To a mixture of 150.0 g (870.8 mmoal) 4-
hydroxy-TEMPO in 620 ml 1-butanol/water (1:4) was added CuCl (861 mg, 1 mol%) and butanal
(94.2 g, 1.31 mol). 120 ml (1.18 mol) 30% H,O, was added over a period of 30 min while
keeping the temperature between 30 and 35 °C. Stirring was continued at 35 °C for 8 h,
whereupon another 12 ml (118.0 mmol) H,O, was added. After 6 h the reaction mixture was
extracted with MTBE. The combined organic phases were washed with 2 N NaOH, water, 5 %
NaEDTA, 10 % ascorbic acid solution, and brine. After drying over N&SO,, the organic phase
was concentrated in vacuo to provide an off-white solid. Pure S-2 was obtained after column
chromatography (silica gel, hexanefacetone 9:1); (157.5 g, 731.5 mmol, 84 %). *H-NMR (400
MHz, CDCl3): d 3.95 (m, 1H), 3.70 (g, J = 9.2 Hz, 2H), 1.80 (dd, J = 14.4, 3.2 Hz, 2H), 1.70 (br
s, 1H, OH), 1.53 (m, 2H), 1.50 (m, 4H), 1.24 (2s, 6H), 1.15 (2s, 6H), 0.95 (t, J = 10.4 Hz, 3H);
B3C-NMR (100 MHz, CDCls): d 78.4 (s), 63.3 (t), 60.0 (2q), 48.3 (2s), 33.2 (2p), 21.9 (5), 21.0
(2p), 10.9 (p); IR (neat): n max 3264, 2965, 1451, 1363, 1173, 1040 cm™; MS: m/z = 216
[M+H]"; Anal. calcd. for CioHosNO,: C, 66.93; H, 11.70; N, 6.50. Found: C, 66.73; H, 11.49; N,
6.38.

1-1sopropoxy-2,2,6,6-tetramethylpiperidin-4-ol (S-3). To a solution of 2.5 g (14.5 mmol) 4-
hydroxy-TEMPO in 10 ml 2-propanol/water (1:5) was added CuCl (28.7 mg, 2 mol%) and 2-
methylpropanal (1.57 g, 21.8 mmoal). 2.5 g (21.8 mmol) 30 % H,O, was added over a period of 30
min while keeping the temperature under 30 °C. After 12 h of stirring at rt, the mixture was
extracted with MTBE. The combined organic layers were washed with 10 % ascorbic acid
solution, 1 N NaOH, water, and brine. After drying over MgSO, the organic phase was
concentrated in vacuo to leave a green solid. The crude product was recrystallized from
water/ethanol (1:1) to yield S-3 as white crystals (2.9 g, 13.3 mmol, 91%). *H-NMR (400 MHz,
CDCl3): d 3.99 (m, 2H), 1.82 (dd, J = 12.0, 3.6 Hz, 2H), 1.48 (pst, J = 12.0 Hz, 2H), 1.40 (br s,
1H, OH), 1.18 (m, 18H); *C-NMR (100 MHz, CDCl3): d 75.2 (t), 63.5 (t), 59.9 (2q), 48.8 (29),
34.5 (2p), 22.3 (2p), 21.2 (2p); IR (neat): n max 3264, 2973, 1448, 1372, 1151, 1082 cm™; MS:



m/z = 216 [M+H]"; Anal. calcd. for C1oH2sNO,: C, 66.93; H, 11.70; N, 6.50. Found: C, 66.68; H,
11.07; N, 6.34.

1-(1-Ethyl-pentyloxy)-2,2,6,6-tetramethylpiperidin-4-ol (S-4). To a solution of 60.0 g (348.3
mmol) 4-hydroxy-TEMPO in 92 g (717.5 mmol) 2-methylheptanal was added 0.86 g (2.5 mol%)
CuCl. 30 % H,0, (60.0 g, 522.5 mmol) was added over a period of 4 h at rt. The reaction mixture
was stirred at 30 °C for 12 h, while every 4 h a further 10 ml of H,O, were added. The mixture
was diluted with MTBE and subsequently washed with 10 % ascorbic acid solution, NaOH,
water, brine. After drying over MgSO, the organic phase was concentrated in vacuo to afford 102
g of ayellow oil. The crude product was heated in vacuo (0.05 mbar) at 70 °C for 8 h to remove
residual aldehyde. The resulting product was filtered over silica gel (500 g, hexane/acetone 10:1)
to yield 71.1 g (261.9 mmol, 75%) of S-4 as a pale yellow oil after removal of the solvent. *H-
NMR (400 MHz, CDCl3): d 4.00 (m, 1H), 3.70 (m, 1H), 1.80 (m, 2H), 1.69 (m, 1H), 1.48 (m,
3H), 1.32 (m, 4H), 1.18 (2s, 6H), 1.17 (2s, 6H), 0.98 (M, 6H); *C-NMR (100 MHz, CDCl3): d
83.2, 63.5, 60.3, 60.1, 48.9, 34.4, 32.0, 28.0, 25.3, 23.1, 21.4, 14.2, 11.8, 9.9; IR (neat): n max
3349, 2931, 1468, 1395, 1189, 1048 cm™; MS: m/z = 272 [M+H]"; Anal. calcd. for CigHzNO:
C, 70.80; H, 12.25; N, 5.16. Found: C, 70.76; H, 12.17; N, 5.14.

1-tert-Butyloxy-2,2,6,6-tetramethylpiperidin-4-ol (S-5). To a solution of 25.0 g (145.1 mmol)
4-hydroxy-TEMPO in 100 ml ethanol/water (1:1), 24.8 g 30 % H,O, and CuCl (390 mg, 2 mol %)
was added 15.6 g (181.4 mmol) pivaloylaldehyde (15.6 g, 181.4 mmol) over a period of 20 min
while cooling applying a water bath. The emulsion was stirred at rt. After approximately 1 h, a
white precipitate started forming. After 8 h, another 5.6 g (49.2 mmol) H,O, and 50 ml
ethanol/water (1:1) were added and stirring was continued for 8 h. The reaction mixture was
cooled to 5 °C, whereupon the solid was separated by filtration. The filter cake was thoroughly
washed with water and subsequently dried at 45 °C (125 mbar) to give S-5 (28.3 g, 123.3 mmoal,
85%) as white crystals. *H-NMR (400 MHz, CDCls): d 3.93 (m, 1H), 1.89 (br s, 1H), 1.81 (dd, J
=12.4, 1.6 Hz, 2H), 1.45 (pst, J = 12.0 Hz, 2H), 1.28 (s, 9H), 1.64 (2s, 6H), 1.29 (2s, 6H); *C-
NMR (100 MHz, CDCl3): d 78.0 (q), 63.1 (t), 59.6 (2q), 49.2 (29), 34.8 (2p), 29.5 (3p), 21.4 (2p);
IR (neat): n max 3268, 2975, 1472, 1449, 1371, 1168, 1044 cm™*; MS: m/z = 230 [M+H]"; Anal.
calcd. for C13H,7NO;: C, 68.08; H, 11.87; N, 6.11. Found: C, 67.83; H, 11.69; N, 6.03.
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1-Octyloxy-2,2,6,6-tetramethylpiperidin-4-ol (S-6). To a solution of 10.0 g (58.1 mmol) 4-
hydroxy-TEMPO in 30 ml tert-butanol/water (2:1) was added CuCl (140 mg, 2.5 mol%) and
nonanal (28.9, 203.2 mmol). 10.2 g (151.0 mmol) 50 % H,O, was added under thorough stirring
over a period of 75 min while keeping the temperature at 30 °C. After 12 h another 2 g of 50 %
H,0, was added and stirring was continued for 4 h at 40 °C. The mixture was extracted with
hexane and successively washed with 10 % ascorbic acid solution, 10 % NaHSO; solution, 1 N
NaOH, water, and brine. After drying over MgSO, the organic phase was concentrated in vacuo
to provide ayellow oil. The crude product was purified by flash column chromatography (100 g
silica gel, hexane/acetone 8:1) to give S-6 (11.8 g, 41.3 mmol, 71 %) as a colorless oil. *H-NMR
(400 MHz, CDCl3): d 3.96 (m, 1H), 3.72 (t, J = 6.6 Hz, 2H), 1.81 (dd, J = 12.4, 4.0 Hz, 2H),
1.60-1.39 (m, 4H), 1.39-1.20 (m, 22H), 0.88 (t, J = 10.8 Hz, 3H); *C-NMR (100 MHz, CDCly):
d77.2(s), 63.4 (t), 60.0 (2q), 48.3 (29), 33.2 (p), 31.9(9), 29.7 (s), 29.3 (S), 28.7 (), 26.4 (9), 22.7
(s), 21.1 (p), 14.2 (p); IR (neat): n max 3346, 2925, 2855, 1692, 1467, 1399, 1194, 1046 cm™;
MS: m/z = 286 [M+H]"; Anal. calcd. for Ci7HsNO,: C, 71.53; H, 12.36; N, 4.91. Found: C,
71.38; H, 12.19; N, 4.85.

Bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate (S-7). To a suspension of 100 g bis-
(2,2,6,6-tetramethylpiperidin-1-oxyl-4-yl) sebacate (196 mmol) in a mixture consisting of 225 g
heptane and 55 g tert-butanol was added 146.6 g (979 mmol) nonanal, 315 mg (1 mmol)
hexadecyltrimethylammonium chloride, and 500 mg (5 mmol) CuCl. 75 g (1096 mmol) 50 %
H,0, was added over a period of 2 h while keeping the internal temperature between 28 — 35 °C.
The temperature was raised to 40 °C and stirring was continued for 12 h. After 6 h, another 16.5
g of H,O, was added. After 12 h, another 15 g of H,O, was added and stirring was continued at
55 °C for 2-3 h. The green emulsion obtained was diluted with hexane and washed successively
with 10 % Na,COs solution, 10 % NaEDTA solution, sat. NaoCOg3, water, and brine. The organic
phase was dried over Na,SO, and subsequently removed in vacuo. The obtained yellow oil was
stirred in vacuo (0.03 mbar) at 65 °C for 6 h. Chromatography over silica gel (1000g) with
hexane/acetone 49:1 provided 109.4 g (148 mmol, 75%) of S-7 as a pale yellow oil. *H-NMR
(400 MHz, CDCl5): d 5.00 (m, 2H), 3.72 (t, J = 6.4 Hz, 4H), 2.25 (t, J = 6.6 Hz, 4H), 1.80 (m,
4H), 1.60-1.47 (m, 12H), 1.39 -1.12 (m, 52H), 0.88 (t, J = 6.8 Hz, 6H). **C-NMR (100 MHz,
CDCl3): d 173.4 (q), 77.04 (s), 67.5 (t), 59.9 (q), 44.1 (), 34.6 (9), 33.1 (p), 31.9 (), 29.7 (9),
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29.8 (), 29.7 (), 29.4 (), 29.3 (), 29.1 (), 29.0 (9), 28.7 (9), 26.44 (), 25.0 (8), 22.7 (), 20.9
(p), 14.0 (p); IR (neat): n max 2927, 2855, 1733, 1457, 1360, 1173, 1001 cm™*; MS: m/z = 737
[M+H]"; Anal. calcd. for C44HgsN2Og: C, 71.69; H, 11.49; N, 3.80. Found: C, 71.39; H, 11.58; N,
3.60.

1-Cyclobutoxy-2,2,6,6-tetramethylpiperidin-4-ol (S-8). To a solution of 0.79 g (4.57 mmol) 4-
hydroxy-TEMPO in 4 ml tert-butanol/water (1:1) was added CuCl (16 mg, 3.5 mol%) and
cyclobutane carbaldehyde (0.50 g, 5.95 mmol). 0.59 g (8.7 mmol) 50 % H,0O, was added over a
period of 30 min while keeping the temperature under 30 °C. After 18 h of stirring at rt, the
mixture was stirred at 40 °C for 4 h. The product was extracted with MTBE. The combined
organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water, and brine. After
drying over Na,SO,, the organic phase was concentrated in vacuo to leave a bright green oil
which was purified by column chromatography (80 g silica gel, hexane/ethyl acetate 1:1) to give
S-8(0.24 g, 1.1 mmol, 24%) as a colorless oil which solidified upon standing into a white wax.
'H-NMR (400 MHz, CDCl3): d 4.13 (m, 1H), 3.93 (m, 1H), 2.28 (m, 2H), 1.92 (m, 2H), 1.81 (m,
2H), 1.54-1.35 (m, 4H), 1.21 (m, 1H), 1.11 (2s, 6H), 1.07 (2s, 6H); *C-NMR (100 MHz, CDCl5):
d 81.2 (t), 63.4 (t), 58.9 (20), 48.2 (29), 33.4 (2p), 32.4 (29), 21.0 (2p), 11.1 (9). IR (neat): n max
3227, 3004, 2973, 2928, 1469, 1371, 1360, 1342, 1246, 1236, 1087, 1048 cm™; HRMS (+ESI)
calcd. [CisH2sNO,] " [M+H]™ MS: 228.1964 found 228.1966.

1-Cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-ol (S-9). To asolution of 6.8 g (39.5 mmal) 4-
hydroxy-TEMPO in 25 ml tert-butanol/water (2:1) was added copper(ll) chloride (39 mg, 1
mol%) and cyclohexane carbaldehyde (4.42 g, 39.5 mmal). 8.9 g (78.9 mmoal) 30 % H,O, was
added over a period of 30 min while keeping the temperature under 30 °C. After 12 h of stirring
at rt, the mixture was extracted with MTBE. The combined organic layers were washed with 10
% ascorbic acid solution, 1 N NaOH, water, and brine. After drying over MgSO,, the organic
phase was concentrated in vacuo to leave a bright green ail (6.9 g, 90 % purity (GC)). The crude
product was purified by column chromatography (80 g silica gel, hexane/acetone 9:1) to give S-9
(6.3 g, 24.5 mmol, 62%) as a light chartreuse oil. *H-NMR (400 MHz, CDCl3): d 3.98 (m, 1H),
3.63 (m, 1H), 2.06 (m, 2H), 1.81 (m, 4H), 1.57-1.48 (m, 3H), 1.37-1.13 (m, 6H), 1.21 (2s, 6H),



1.17 (2s, 6H); *C-NMR (100 MHz, CDCls): d 81.9 (t), 63.4 (t), 60.0 (2q), 48.8 (2s), 34.5 (2p),
32.8 (2s), 25.9 (29), 25.0 (29), 21.2 (2p); IR (neat): n max 3301, 2935, 2855, 1446, 1359, 1178,
1041 cm*; MS: m/z = 256 [M+H]*; Anal. calcd. for CisHaoNO: C, 70.54; H, 11.45; N, 5.48.
Found: C, 70.18; H, 11.37; N, 5.35.

1-Cyclooctyloxy-2,2,6,6-tetramethylpiperidin-4-ol (S-10). To a solution of 1.00 g (5.8 mmol)
4-hydroxy-TEMPO in 4 ml tert-butanol/water (1:1) was added CuCl (16 mg, 3.5 mol%) and
cyclooctyl carbaldehyde (1.06 g, 7.5 mmol). 0.59 g (8.7 mmol) 50 % H,O, was added over a
period of 30 min while keeping the temperature under 30 °C. After 18 h of stirring at rt, the
mixture was heated to 40 °C for 24 h. The mixture was then extracted with MTBE. The
combined organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water, and
brine. After drying over NaSO,, the organic phase was concentrated in vacuo to leave a yellow
oil. This was purified by column chromatography (80 g silica gel, hexane/ethyl acetate 2:1) to
give S-10 (0.73 g, 2.6 mmol, 45 %) as a pale yellow oil. After a short time, the oil solidified into
ayellowish wax. *H-NMR (300 MHz, CDCls): d 3.96 (ddd, J = 16.2, 6.7, 4.9 Hz, 1H), 3.86 (ddd,
J = 12.0, 8.4, 3.7 Hz, 1H), 2.00 (ddt, J = 11.6, 11.6, 7.8, 3.6 Hz, 2H), 1.81 (m, 2H), 1.44-1.74
(multiple m, 15H), 1.19 (s, 6H), 1.16 (s, 6H). **C-NMR (75 MHz, CDCls): d 83.4, 63.5, 60.1,
48.9, 34.5, 31.1, 27.5, 25.7, 23.6, 21.4; IR (neat): n max 3264, 3006, 2969, 2917, 2850, 1446,
1467, 1358, 1337, 1372, 1244, 1162, 1213, 1193, 1177, 1031, 1042 cm™; HRMS (+ESI) calcd.
[C17H33NO,] " [M+H]" MS: 284.2590 found 284.2587.

1-(Cyclohex-3-enyloxy)-2,2,6,6-tetramethylpiperidin-4-ol (S-11). To a solution of 7.5 g (43.5
mmol) 4-hydroxy-TEMPO in 25 ml tert-butanol/water (2:1) was added CuCl (43 mg, 1 mol%)
and 3-cyclohexene-1-carboxaldehyde (7.19 g, 65.3 mmol). 7.1 g (69.7 mmol) 30 % H,0, was
added over a period of 30 min while keeping the temperature under 30 °C. After 12 h of stirring
at 30 °C, the mixture was extracted with MTBE. The combined organic layers were washed with
10 % ascorbic acid solution, 1 N NaOH, water, and brine. After drying over MgSQO,, the organic
phase was concentrated in vacuo to leave a bright green oil (6.9 g, 90 purity (GC). The crude
product was purified by flash column chromatography (100 g silica gel, hexane/acetone 12:1) to
give S-11 (7.9 g, 31.3 mmol, 72%) as awhite solid. *H-NMR (400 MHz, CDCls): d 5.59 (m, 2H),
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3.94 (m, 2H), 2.39 (m, 1H), 2.25-2.02 (m, 4H), 1.83 (m, 3H), 1.51 (m, 3H), 1.21 (2s, 6H), 1.17
(2s, 6H); *C-NMR (100 MHz, CDCls): d 126.7 (1), 125.0 (t), 78.7 (t), 63.1 (t), 60.1 (q), 60.4 (q),
48.7 (25), 345 (2p), 31.8 (s), 28.7 (5), 25.0 (5), 21.2 (2p); IR (neat): n max 3372, 3009, 2930,
1447, 1359, 1174, 1026 cm™; MS: m/z = 254 [M+H]"; Anal. calcd. for CisHNO,: C, 71.10; H,
10.74; N, 5.53. Found: C, 71.33; H, 10.49; N, 5.38.

1-(Bicyclo[2.2.1]hept-5-en-2-yloxy)-2,2,6,6-tetr amethylpiperidin-4-ol (S-12). To a solution of
1.00 g (5.8 mmoal) 4-hydroxy-TEMPO in 4 ml ethanol was added CuCl (14 mg, 2.5 mol%) and
bicyclo[2.2.1] hept-5-ene-2-carboxaldehyde (1.1 g, 8.71 mmal). 1.0 g (8.7 mmol) 30 % H,O, was
added over a period of 2 h and the reaction mixture was stirred at rt for 48 h. The product was
extracted with ethyl acetate. The combined organic layers were washed with 10 % ascorbic acid
solution, 1 N NaOH, water, and brine. After drying over NaSO,, the organic phase was
concentrated in vacuo to leave a yellow oil. The crude product was was purified by flash column
chromatography (15 g silica gel, hexane/acetone 19:1) to give S-12 (1.14 g, 4.3 mmol, 74%) as a
white solid consisting of two isomersin a 9:1 ratio (exo/endo). Sublimation of this material (0.01
mbar, 80 °C) did not lead to an increase in purity. *H-NMR (400 MHz, CDCl3) (major isomer): d
6.15 (dd, J= 5.4, 2.7 Hz, 1H), 5.91 (dd, J = 5.4, 3.3 Hz, 1H), 3.93 (m, 2H), 3.09 (s, 1H), 2.74 (s,
1H), 2.00-1.05 (m, ~30H); “*C-NMR (100 MHz, CDCls): d 140.7, 138.1, 133.8, 131.8, 91.0,
87.9, 87.0, 63.1, 30.4, 60.0, 59.4, 59.3, 48.4, 47.5, 47.2, 46.6, 46.0, 41.2, 39.8, 36.6, 35.7, 34.7,
34.3, 33.9, 33.8, 30.6, 30.2, 21.2, 14.4, 13.1, 11.3; IR (neat): n max 3378, 2969, 2936, 1478,
1452, 1372, 1340, 1245, 1165, 1031 cm™*; MS: m/z = 266 [M+H]". Anal. calcd. for CigHz7NOy:
C, 70.80; H, 9.90; N, 5.00. Found: C, 71.50; H, 10.13; N, 4.99.

1-(1,1-Dimethyl-but-3-enyloxy)-2,2,6,6-tetramethylpiperidin-4-ol (S-13). To a solution of
1.00 g (5.8 mmol) 4-hydroxy-TEMPO in 4 ml tert-butanol/water (1:1) was added CuCl (16 mg,
3.5 mol%) and 2,2-dimethyl-4-pentenal (1.02 ml, 7.5 mmal). 0.590 g (8.7 mmol) 50 % H,O, was
added over a period of 30 min while keeping the temperature below 30 °C. After 28 h of stirring
at rt, the mixture was extracted with MTBE. The combined organic layers were washed with 10
% ascorbic acid solution, 1 N NaOH, water, and brine. After drying over NaSO,, the organic

phase was concentrated in vacuo to leave S-13 as a light yellow oil which solidified into a
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yellowish wax after a short time (1.25 g, 4.89 mmol, 84%). *H-NMR (300 MHz, CDCl3): d 5.86
(dddd, J = 145, 12.2, 9.0, 7.3 Hz, 1H), 4.99 (m, 1H), 4.95 (tdd, J = 6.5, 2.4, 1.3, 1.3 Hz, 1H),
3.87 (tt, J= 11.5, 11.5, 4.2, 4.2 Hz, 1H), 2.30 (d, J = 7.2 Hz, 2H), 1.75 (tdd, J = 12.9, 3.8, 2.1, 2.1
Hz, 2H), 1.38 (ps t, J = 11.8 Hz, 2H), 1.18 (s, 6H), 1.10 (s, 6H), 1.07 (s, 6H); *C-NMR (100
MHz, CDCl3): d 135.7, 116.8, 79.2, 63.1, 59.8, 49.2, 47.8, 26.7, 21.6; IR (neat): n max 3281,
3007, 2972, 2931, 1447, 1471, 1435, 1374, 1358, 1251, 1206, 1163, 1192, 1079, 1031 cm™;
HRMS (+ESI) calcd. [C1sH2NO,] " [M+H]" MS: 256.2277 found 256.2278.

1-[((Z)-Non-3-enyl)oxy]-2,2,6,6-tetramethylpiperidin-4-ol (S-14). To a solution of 1.00 g (5.8
mmol) 4-hydroxy-TEMPO in 4 ml toluene/tert-butanol (1:1) was added CuCl (16 mg, 3.5 mol%)
and cis-4-decena (4.11 ml, 22.5 mmol). 0.59 g (8.7 mmol) 50 % H,O, was added over a period
of 30 min while keeping the temperature below 30 °C. After 18 h of stirring at rt, the mixture was
heated to 40 °C for 20 h. The mixture was subsequently extracted with MTBE. The combined
organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water, and brine. After
drying over NaxSO,, the organic phase was concentrated in vacuo to leave a yellow oil which was
purified by column chromatography (120 g silica gel, hexane/ethyl acetate 1:1) to give S-14 (0.99
g, 3.52 mmol, 61%) as a light yellow oil. *H-NMR (400 MHz, CDCls): d 5.41 (m, 2H), 3.94 (m,
1H), 3.73 (t, J = 7.0 Hz, 2H), 2.27 (m, 2H), 2.03 (m, 2H), 1.79 (dd, J = 11.5 Hz, 3.2 Hz, 2 H),
145 (pst, J = 11.9 Hz, 2H), 1.26-1.40 (multiple m, 6H), 1.19 (s, 6H), 1.14 (s, 6H), 0.88 (t, J =
6.8 Hz, 3H); *C-NMR (100 MHz, CDCls): d 131.7, 125.8, 76.4, 63.4, 60.0, 48.3, 33.2, 31.5,
29.3, 27.2, 26.8, 22.6, 21.0, 14.1; IR (neat): n max. 3329, 3006, 2925, 2857, 1467, 1456, 1372,
1369, 1045, 1030 cm™; HRMS (+ESI) calcd. [CisHasNOs]" [M+H]" MS: 298.2741 found
298.2736.

1-(1-Phenyl-ethoxy)-2,2,6,6-tetramethylpiperidin-4-ol (S-15). To a solution of 1.0 g (5.8
mmol) 4-hydroxy-TEMPO in 4 ml tert-butanol was added CuCl (20 mg, 3.5 mol%) and 2-
phenylpropionaldehyde (1.6 g, 11.6 mmol). 1.3 g (11.6 mmol) 30 % H,O, was added over a
period of 30 min. After 12 h of stirring at rt, the mixture was extracted with MTBE. The
combined organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water, and

brine. After drying over MgSQO,, the organic phase was concentrated in vacuo to give an off-
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white solid. The crude product was dissolved in boiling hexane (10 ml), and upon cooling the
product crystallized as a white solid. The crystals were separated by filtration to give pure S-15
(1.15g, 4.15 mmol, 68%). *H-NMR (400 MHz, CDCl3): d 7.45-7.24 (m, 5H), 4.80 (q, J = 6.8 Hz,
1H), 3.81 (m, 1H), 1.86 (dd, J = 8.8, 3.8 Hz, 1H), 1.75 (m, 1H), 1.61-1.40 (m, 2H), 1.53 (s, 3H),
1.37 (s, 3H), 1.25 (s, 3H), 1.11 (s, 3H), 0.70 (s, 3H); **C-NMR (100 MHz, CDCls): d 145.5 (q),
128.1 (2t), 127.0 (t), 126.7 (2t), 83.2 (t), 63.3 (t), 60.2 (q), 60.0 (q), 48.9 (s), 48.8 (3), 34.5 (p),
34.2 (p), 23.5 (p), 21.3 (p); IR (neat): n max 3274, 3004, 2924, 1449, 1374, 1212, 1043 cm™*; MS:
m/z = 278 [M+H]"; Andl. calcd. for C17H,7NO,: C, 73.61; H, 9.81; N, 5.05. Found: C, 73.25; H,
9.09; N, 4.95.

2,2,6,6-Tetramethyl-1-(2-phenyl-propoxy)-piperidin-4-ol (S-16). To a solution of 10.0 g (58.1
mmol) 4-hydroxy-TEMPO in 30 ml water was added acetic acid (300 mg), CuCl (20 mg, 3.5
mol%) and 3-phenylbutyraldehyde (11.18 g, 75.47 mmol). 5.9 g (87.0 mmoal) 50 % H,O, was
added over a period of 30 min. After 12 h of stirring at rt, the mixture was extracted with MTBE.
The combined organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water,
and brine. After drying over MgSO,, the organic phase was concentrated in vacuo to give an off-
white solid. The crude product was dissolved in boiling hexane (10 ml), and upon cooling the
product crystallized as a white solid. The crystals were separated by filtration to give pure S-16
(1.15g, 4.15 mmol, 68%). Alternatively, the product can be purified by Kugelrohr® distillation
(1.2 x 10™ mbar, 110-130 °C). *H-NMR (400 MHz, CDCls): d 7.27 (m, 5H), 3.94 (m, 1H), 3.84
(m, 2H), 3.01 (sext., J = 6.90, 6.90, 6.89, 6.89, 6.89 Hz, 1H), 1.78 (m, 2H), 1.44 (dt, J = 12.13,
12.10, 6.19 Hz, 2H), 1.35 (d, J = 7.03 Hz, 3H), 1.24 (m, 1H), 1.16 (s, 3H), 1.15 (s, 3H), 1.08 (s,
3H), 1.07 (s, 3H); *C-NMR (100 MHz, CDCls): d 144.6, 128.1, 127.5, 126.2, 82.0, 63.3, 60.2,
48.3, 39.5, 33.1, 33.0, 21.1, 21.0, 18.2; IR (neat): n max 3263, 2966, 2923, 2871, 1495, 1452,
1371, 1360, 1049, 1033 cm™; MS: m/z = 292 [M+H]*; Anal. calcd. for CigH2oNO,: C, 74.18; H,
10.03; N, 4.81. Found: C, 74.01; H, 9.97; N, 4.83.

2-(4-Hydroxy-2,2,6,6-tetramethylpiperidin-1-yloxy)-propionic acid ethyl ester (S-17). To a
solution of 0.50 g (2.9 mmol) 4-hydroxy-TEMPO in 4 ml tert-butanol/water (1:1) was added
CuCl (8 mg, 3.5 mol%) and 2-formyl propionic acid ethyl ester (0.49 g, 3.75 mmal). 0.30 g (4.35
mmol) 50 % H,0O, was added over a period of 30 min while keeping the temperature below 30
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°C. After 26 h of stirring at 30 °C, the mixture was extracted with MTBE. The combined organic
layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water, and brine. After drying
over Na,SO,, the organic phase was concentrated in vacuo to leave a yellow oil which was
purified by column chromatography (80 g silica gel, hexane/ethyl acetate 2:1) to give S-17 (0.50
g, 1.83 mmol, 63 %) as a light yellow oil. *H-NMR (400 MHz, CDCls): d 4.30 (g, J = 7.0 Hz,
1H), 4.16 (ddd, J = 14.2, 7.1, 1.5 Hz, 2H), 3.95 (m, 1H), 1.79 (m, 2H), 1.45 (m, 2H), 1.40 (d, J =
7.0 Hz, 3H), 1.28 (t, J = 7.1 Hz, 3H), 1.22 (s, 3H), 1.17 (2s, 6H), 1.07 (s, 3H); *C-NMR (100
MHz, CDCl3): d 174.1, 81.8, 63.0, 60.5, 59.9, 48.7, 48.4, 33.7, 33,0, 21.1, 21.0, 18.3, 14.1. IR
(neat): n max 3451, 2977, 2936, 1733, 1457, 1362, 1374, 1263, 1184, 1126, 1078, 1047, 1030
cm™; MS: m/z = 274 [M+H]". Anal. calcd. for CiaH2;NOg4: C, 61.51; H, 9.96; N, 5.12. Found: C,
61.79; H, 9.85; N, 5.01.

4-(4-Hydr oxy-2,2,6,6-tetr amethylpiperidin-1-yloxy)-2-methyl-2-nitro-butyric  acid  ethyl
ester (S-18). To a solution of 1.0 g (5.8 mmol) 4-hydroxy-TEMPO in 4 ml tert-butanol/water
(1:1) was added CuCl (5 mg, 5 mol%) and 2-methyl-2-nitro-5-oxopentanoic acid ethyl ester (1.54
g, 7.5 mmol). 0.590 g (8.7 mmol) 50 % H,O, was added over a period of 30 min while keeping
the temperature below 30 °C. After 22 h of stirring at rt, the mixture was extracted with MTBE.
The combined organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH, water,
and brine. After drying over Na,SO,, the organic phase was concentrated in vacuo. The crude
product was purified by flash column chromatography (50 g silica gel, hexan/acetone 10:1) to
afford S-18 as apale yellow ail (1.28 g, 3.7 mmol, 64%). *H-NMR (400 MHz, CDCl3): d 4.27 (q,
J=7.1Hz, 2H), 3.90 (m, 1H), 3.87 (m, 2H), 2.62 (m, 1H), 2.47 (m, 1H), 1.86 (s, 3H), 1.79 (dd, J
=123, 4.1 Hz, 2H), 1.43 (pst, J =12.5 Hz, 2H), 1.29 (t, J = 7.1 Hz, 3H), 1.10-1.28 (multiple s,
12H); *C-NMR (100 MHz, CDCls): d 167.3, 91.4, 71.6, 63.1, 62.9, 60.1, 48.1, 35.5, 33.1, 31.2,
21.1, 21.0, 13.8; IR (neat): n max 3357, 2974, 2939, 1748, 1455, 1374, 1361, 1299, 1252, 1193,
1111, 1140, 1046, 1029 cm™*; HRMS (+ESI) calcd. [CisH3oN206] " [M+H]" MS: 347.2182 found
347.2174.

4-Hydroxy-2,2,6,6-tetramethylpiperidin-1-yl carbonic acid methyl ester (S-19). To a solution
of 2.5 g (14.5 mmol) 4-hydroxy-TEMPO in 8 g (90.8 mmol) methyl glyoxylate was added CuCl
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(28.7 mg, 2 mol%). 2.0 g (19.6 mmol) 30 % H,O, was added over a period of 60 min. After 12 h
of stirring at rt, the mixture was diluted with MTBE. The organic phase was washed with 10 %
ascorbic acid solution, 1 N NaOH, water, and brine. After drying over MgSQO,, the organic phase
was concentrated in vacuo to leave a white solid. The crude product was filtered over silica gel
(20 g) using hexane/acetone (2:1) to yield S-19 as a white solid (2.55g, 11.0 mmol, 76%). *H-
NMR (300 MHz, CDCl3): d 4.01 (m, 1H), 3.82 (s, 3H), 1.89 (dd, J = 11.2, 4.2 Hz, 2H), 1.82 (br
s, 1H), 1.67 (pst, J = 11.2 Hz, 2H), 1.21 (2s, 6H), 1.15 (2s, 6H); **C-NMR (75 MHz, CDCl5): d
157.6 (), 63.1 (t), 61.1 (2q), 55.5 (p), 48.1 (2s), 32.0 (2p), 21.6 (2p); IR (neat): n max 3234,
2966, 1773, 1440, 1365, 1225, 1183, 1047 cm™’; MS: m/z = 232 [M+H]*; Anal. calcd. for
C11H21NOy: C, 57.12; H, 9.15; N, 6.06. Found: C, 57.34; H, 8.97; N, 5.83.

1-(2,2-Dimethoxy-ethoxy)-2,2,6,6-tetramethylpiperidin-4-ol (S-20). To a solution of 2.5 g
(14.5 mmol) 4-hydroxy-TEMPO in 7.5 g (63.5 mmol) 3,3-dimethoxy propanal was added CuCl
(28.7 mg, 2 mol%). 2.0 g (19.6 mmol) 30 % H,O, was added over a period of 60 min. After 9 h
of stirring at rt, the mixture was diluted with MTBE. The organic phase was successively washed
with water, 1 N NaOH, 10% NaEDTA solution, water, and brine. After drying over MgSQO,, the
organic phase was concentrated in vacuo to leave a white solid. The crude product was
recrystallized from hexane/acetone (95:5) to yield S-20 as a white solid (2.5g, 9.58 mmol, 66%).
'H-NMR (300 MHz, CDCls): d 4.49 (t, J = 5.2 Hz, 1H), 3.94 (m, 1H), 3.84 (2d, J = 5.2 Hz, 2H),
3.40 (2s, 6H), 2.72 (s, 1H), 1.81 (dd, J = 12.4, 4.0 Hz, 2H), 1.52 (br s, 1H), 1.48 (pst, J = 11.6
Hz, 2H), 1.22 (2s, 6H), 1.16 (2s, 6H); *C-NMR (75 MHz, CDCl3): d 102.4 (t), 77.3 (s), 63.2 (t),
60.2 (20), 53.9 (2p), 48.3 (2s), 33.1 (2p), 21.0 (2p); IR (neat): n max 3401, 2974, 1718, 1469,
1374, 1193, 1077 cm™; MS: m/z = 262 [M+H]"*; Anal. calcd. for Cy3Ho;NOy4: C, 59.74; H, 10.41;
N, 5.36. Found: C, 59.69; H, 10.32; N, 5.38.

Acetic acid 4-hydroxy-2,2,6,6-tetramethylpiperidin-1-yloxymethyl ester (S-21). To a solution
of 1.0 g (5.8 mmol) 4-hydroxy-TEMPO in 5 ml toluene and 1.19 g (11.6 mmol)
acetoxyacetaldehyd was added CuCl (11.4 mg, 2 mol%). 1.3 g (11.6 mmol) 30 % H,O, was
added over a period of 120 min. After 12 h of stirring at rt, the mixture was diluted with toluene.

The organic phase was washed with 5 % ascorbic acid solution, 0.1 M N&COs solution, water,
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and brine. After drying over MgSO,, the organic phase was concentrated in vacuo to leave a pale
chartreuse oil. The crude product was heated to 35 °C for 4 h while applying a vacuum of 0.05
mbar to afford 0.97 g (4.0 mmol, 68 %) of pure S-21 as an oil. *H-NMR (400 MHz, CDCl3): d
5.45 (s, 2H), 3.99 (m, 1H), 2.10 (s, 3H), 1.86 (dd, J = 12.8, 6.4 Hz, 2H), 1.48 (pst, J = 12.0 Hz,
2H), 1.21 (2s, 6H), 1.17 (2s, 6H); *C-NMR (100 MHz, CDCls): d 170.3 (q), 93.4 (s), 63.0 (1),
60.2 (29), 48.1 (2s), 33.3 (2p), 21.1 (3p); IR (neat): n max 3378, 2975, 2938, 1735, 1458, 1364,
1220, 1008 cm™Y; HRMS (+ESI) calcd. [CroH2sNO4] " [M+H]* MS: 246.1670 found 246.1666.

4-(4-Hydr oxy-2,2,6,6-tetr amethylpiperidin-1-yloxymethyl)-piperidine-1-car boxylic acid tert-
butyl ester (S-22). To a solution of 0.29 g (1.7 mmol) 4-hydroxy-TEMPO in 4 ml tert-
butanol/water (1:1) was added CuCl (5 mg, 5 mol%) and N-Boc-piperidinyl-4-acetaldehyde
(0.500 g, 2.2 mmol). 0.173 g (2.55 mmol) 50 % H,O, was added over a period of 30 min while
keeping the temperature under 30 °C. After 21 h of stirring at rt, the mixture was extracted with
MTBE. The combined organic layers were washed with 10 % ascorbic acid solution, 1 N NaOH,
water, and brine. After drying over Na,SO,, the organic phase was concentrated in vacuo to leave
S22 (0.252 g, 0.68 mmol, 40%) as a pale yellow oil. *H-NMR (400 MHz, CDCl5): d 4.07 (m,
2H), 3.92 (m, 1H), 3.59 (m, 2H), 2.68 (m, 2H), 1.76 (dd, J = 12.3, 4.0 Hz, 2H), 1.69 (m, 2H),
1.40-1.48 (m, 5H), 1.43 (s, 9H), 1.15 (s, 6H), 1.11 (s, 6H); *C-NMR (100 MHz, CDCl3): d
154.8, 80.9, 79.3, 62.3, 60.2, 48.2, 36.1, 33.2, 29.2, 285, 21.1; IR (neat): n max 2974, 2927,
2868, 1669, 1468, 1364, 1423, 1273, 1243, 1168, 1145, 1045 cm™; HRMS (+ESI) calcd.
[C20H3sN204] " [M+H]" MS: 371.2904 found 371.2900.

4-Ethyl-4-(4-hydroxy-2,2,6,6-tetramethylpiperidin-1-yloxy)-hexanenitrile (S23). To a
solution of 1.00 g (5.8 mmol) 4-hydroxy-TEMPO in 4 ml tert-butanol/water (1:1) was added
CuCl (10 mg, 3.5 mol%) and 4-ethyl-4-formylhexanenitrile (1.21 ml, 7.5 mmol). 0.59 g (8.7
mmol) 50 % H,0, was added over a period of 30 min while keeping the temperature below 30
°C. After 5 h of stirring at rt, the mixture was heated to 40 °C and stirred for an additional 38 h.
The mixture was then extracted with MTBE. The combined organic layers were washed with 10
% ascorbic acid solution, 1 N NaOH, water, and brine. After drying over Na,SO,, the organic

phase was concentrated in vacuo to leave a yellow oil which rapidly solidified into a light yellow
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wax. Recrystallization of the wax in ethyl acetate and hexane yielded pure S-23 (1.05 g, 3.5
mmol, 61%) as yellowish crystals. *H-NMR (300 MHz, CDCls): d 3.96 (tt, J = 11.5, 11.5, 4.3,
4.3 Hz, 1H), 2.63-2.55 (m, 2H), 2.15-2.07 (m, 2H), 1.87 (dd, J = 4.2, 1.7 Hz, 1H), 1.83 (dd, J =
4.1, 1.8 Hz, 1H), 1.77 (dg, J = 7.6, 7.4, 7.4, 2.6 Hz, 4H), 146 (pst, J = 11.9 Hz, 2H), 1.17 (s,
6H), 1.16 (s, 6H), 0.95 (t, J = 11.8, 6H); *C-NMR (75 MHz, CDCls): d 120.6, 81.6, 62.9, 60.2,
49.4, 34.6, 30.6, 21.9, 12.7, 9.5. IR (neat): n max 3280, 2975, 2934, 2878, 2245, 1457, 1373,
1361, 1199, 1182, 1163, 1048, 1035 cmY; HRMS (+ESI) calcd. [Ci7H3N20,]" [M+H]T MS:
297.2542 found 297.2557.

2,2,6,6-Tetramethyl-1-(2,2,2-trifluor o-ethoxy)-piperidin-4-ol (S-24). To a solution of 0.50 g
(2.9 mmol) 4-hydroxy-TEMPO in 4 ml tert-butanol/water (1:1) was added CuCl (10 mg, 3.5
mol%) and 3,3,3-trifluoropropanal (0.32 ml, 3.75 mmoal). 0.30 g (4.35 mmol) 50 % H,O, was
added over a period of 30 min while keeping the temperature below 30 °C. After 72 h of stirring
at rt, the mixture was extracted with MTBE. The combined organic layers were washed with 10%
ascorbic acid solution, 1 N NaOH, water, and brine. After drying over Na,SOy, the organic phase
was concentrated in vacuo to leave a yellow oil which was purified by column chromatography
(80 g silica gel, hexanelethyl acetate 1:1) to give S-24 (0.55 g, 2.15 mmol, 74%) as a colourless
oil, which quickly solidified into a white wax. *H-NMR (400 MHz, CDCl3): d 4.15 (dd, 2Jup =
8.7 Hz, 334 r = 17.5 Hz, 2H), 3.97 (m, 1H), 1.82 (ddd, J = 5.4, 4.2, 1.8 Hz, 2H), 1.46 (pst, J =
12.0 Hz, 2H), 1.22 (s, 6H), 1.19 (s, 6H); “*C-NMR (100 MHz, CDCl3): d 123.1 (d, *JcF = 278.7
Hz), 73.8 (g, Jcr = 31.7 Hz), 62.8, 60.7, 48.1, 32.7, 20.8; *F-NMR (282 MHz, CDCl3, d
CF3;COOH = - 76.0 ppm): d -73.12; IR (neat): n max 3231, 2976, 3005, 2932, 1364, 1264, 1165,
1090, 1040, 1050 cm™; HRMS (+ESI) calcd. [CuH20FsNOJ]* [M+H]" MS: 256.1524 found
256.1533.

1-(2-Hydr oxy-2-methyl-propoxy)-2,2,6,6-tetramethylpiperidin-4-ol (S-25). To a solution of
215.9 mg (1.25 mmol) 4-hydroxy-TEMPO and 160 mg (1.57 mmol) 3-hydroxy-3-methylbutanal
in 1 ml tert-butanol/water (1:1) was added CuCl (5 mg, 3.5 mol%). 178 mg (1.57 mmol) 30 %
H.O, was added and the reaction mixture was stirred at rt over night. The green solution was
diluted with MTBE and the organic phase was washed with 10 % ascorbic acid solution, 1 N
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NaOH, water, and brine. After drying over MgSQO,, the organic phase was concentrated in vacuo
to provide a pale yellow oil which solidified upon standing at rt. The crude product was
recrystallized from hexane/ethy! acetate (10:1) to afford 210.3 mg (0.86 mmol, 69%) of S-25. *H-
NMR (300 MHz, CDCl3): d 3.96 (m, 1H), 3.65 (s, 2H), 2.15 (br s, 1H), 1.81 (dd, J = 12.3, 4.2
Hz, 2H), 1.47 (pst, J = 12.0 Hz, 2H), 1.25 (2s, 6H), 1.22 (2s, 6H), 1.19 (2s, 6H); *C-NMR (75
MHz, CDCls): d 84.0 (), 70.7 (s), 63.1 (t), 60.5 (2q), 48.3 (29), 33.2 (2p), 26.5 (2P), 21.2 (2p);
IR (neat): n max 3342, 2966, 1488, 1376, 1166, 1047 cm™. MS: m/z = 264 [M+H]". Anal. Calcd.
for C13H27NOs: C, 63.64; H, 11.09; N, 5.71. Found: C, 63.43; H, 11.17; N, 5.73.

4-(4-Hydr oxy-2,2,6,6-tetramethylpiperidin-1-yloxy)-butane-1,2,3-triol (S-26). 1.00 g (7.46
mmol) 2-deoxy-D-ribose was dissolved in 3.5 ml acetic acid/water (3:1), and 2.0 g (11.6 mmol)
4-hydroxy-TEMPO and CuCl (20 mg, 0.20 mmol) were added. 0.6 g (8.82 mmol) 50 % H,0,
were added over a period of 2.5 h, and the reaction mixture was stirred over night at 30 °C. The
reaction mixture was concentrated in vacuo at 35 °C. The residue was subjected to reversed phase
column chromatography (25 g RP8 silica gel, methanol) to yield 1.22 g (4.40 mmol, 38%) S-26
as a viscous, pale yellow oil. *H-NMR (300 MHz, MeOD): d 4.00 (m, 1H), 3.91 (m, 2H), 3.72
(m, 2H), 3.59 (m, 2H), 1.70 (dd, J = 12.3, 3.6 Hz, 2H), 1.44 (m, 2H), 1.30 (s, 3H), 1.27 (s, 3H),
1.24 (s, 3H), 1.21 (s, 3H). *C-NMR (75 MHz, MeOD): d 79.8, 73.9, 72.5, 64.7, 63.5, 63.1, 62.3,
61.5, 61.4, 48.3, 48.1, 33.7, 31.6, 21.7, 21.2; IR (neat): n max 3334, 2973, 2931, 1736, 1593,
1456, 1362, 1046 cm™ HRMS (+ESI) calcd. [CisHzNOs|" [M+H]* MS: 278.1962 found
278.1959.

1-Hydroxy-2,2,6,6-tetramethyl-4-piperidinol (S-27). 2.00 g (11.6 mmol) 4-hydroxy-TEMPO
was dissolved in 6 ml 20 % formalin. CuCl (10 mg, 0.10 mmol) and 1.18 g (17.4 mmol) 50 %
H.O, were added and the reaction mixture was stirred at 30 °C until complete disappearance of
the nitroxide radical. The reaction mixture was concentrated in vacuo, and the crude product was
subsequently recrystallized from ethanol under inert gas. S-27 was obtained as white crytals (1.75
g, 10.1 mmol, 87%). *H-NMR (300 MHz, DMSO-d6): d 7.00 (s, 1H), 4.37 (d, J = 4.8 Hz, 1H),
3.74 (m, 1H), 1.71 (dd, J = 12.0, 4.2 Hz, 2H), 1.24 (pst, J = 11.8, 2H), 1.04 (2s, 6H), 1.01 (2s,
6H). *C-NMR (75 MHz, DMSO-d6): d 62.0, 58.8, 49.0, 33.6, 21.1; MS: m/z = 174 [M+H]".
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Current Data Parameters

NAME 20060203-4-12

‘EXPNO 1

PROCNO 1

F2 - Acquisition Parameters"

Date_ 20060203

Time 9.33 -

INSTRUM dpx400

PROBHD S mm QNP 1H/15

PULPROG zg30

TD 65536

SOLVENT cncl3

NS 16 OH

Ds 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 45.3 .

W 60.800 usec N \

DE 7.50 usec

TE 297.0 K {

Dl 1.00000000 sec

MCREST 0.00000000 sec O

MCWRK 0.01500000 sec \

PL1 -2.00 dB ;‘ l

SFO1 400.1324008 MHz

F2 - Processing parameters

SI N 32768

SF 400.1300000 MHz

WOW : EM

SsB [}

LB 0.30 Hz

GB 0

PC 1.00

T T
105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 ppm

18.67
81.33
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Current Data Parameters
NAME 20060203-4-12
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters’

Date_ 20060203

Time 9.49

INSTRUM dpx400

PROBHD S mm QNP 1H/15

PULPROG zgpg30

™D 65536 = OH
SOLVENT cpCl3

NS 256

DS 4

SWH 26315.789 Hz

FIDRES 0.401547 Hz

AQ 1.2452340 sec N
RG 3251

oW 19.000 usec \
DE 10.00 usec 0
T8 297.0 K ~
D1 2.00000000 sec

d11 0.03000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

=2zzesz= CHANNEL fl zx=s=ase

NUC1 13C

Pl 6.10 usec

PL1 -2.00 dB

SFO1 100.6248421 MHz

zzzzwasz CHANNEL £2 ==sszzaox

CPDPRG2 waltzlé

NUC2 * 1H

PCPD2 80.00 usec

PL2 -2.00 B

PL12 20.00 dB

PL13 23.00 dB

SF02 400.1316005 MHz

P2 - Processing parameters '
Ss1 32768 ~

SF 100.6127690 MHz
WOW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

p20

65.42
——63.18
59.96

-3

r T T LM T T

T T
230 220 210 200 190 180 170

T
120

33.08

48.24
20.85

S2)
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Current Data Parameters

NAME 20060213-3-33
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters'
Date_ 20060213
Time 16.16
INSTRUM dpx300
PROBHD S mm ONP 1H/13
PULPROG zg30
65536
SOLVENT [+ k)
NS 16
DS 2
SWH 6172.839 Hz

FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128

o 81.000 usec
DE 6.50 usec
TE 0K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

zxzzsxzs CHANNEL £l s=sw=s==
N1 1H

Pl 7.40 usec
PL1 -6.00 dB
SFO1 300.1318008 MHz

F2 - Processing parameters
34 32768

OH

—7.280

p21

e 5309

Mmoo m ~O QM OMONNO NS NINONMNUEMe 00 N
AL A O A R AR MO OMNNMOON YU O ed OV 8 el OO S e
SOV ~~ove OOV NISIIILILTLIANN— A S OORN
e, Mmoo A A A A Al A A A A A A A A A A A OO O

=

§3.761
T~ 0.005

SF 300.1300000 MHz
L * EM
S5B 0
LB 0.30 Hz
GB 0
FC 1.00
T =TT T
105 10.0 9.5

I
4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 ppm

00.00
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QBRYER

Current Data Parameters
NAME 20060213-3-45
EXPNO 1

PROCNO 1
F2 - Acquisition Parameters
Date_ 20060213
Time 22.23 >
INSTRUN 300
PROBHD 5 mm QNP 1H/13
PULPROG z 30
™ 65536
SOLVENT €pCl3
NS 1024
DS 4
sWH 19723.865 Hz oH
FIDRES 0.300962 Hz
AQ 1.6613876 sec
RG 2048
o 25.350 usec
DE . usec
TE 0K
gi 2.8(3)000003 sec ]
1 0.03000000 sec
MCREST 0.00000000 sec O
MCWRK 0.01500000 sec
rezrz=sc=z CHANNEL fl zzzszs=x
NC1 13C
28 5.00 usec
PL1 -6.00 dB
SFO1 75.4767751 MMz
sxzzzzez CHANMBL f2 =z=zszz==
CPDPRG2 waltzl6
NUC2 > 1H
PCPD2 80.00 usec
PL2 -6.00 dB
PL12 16.70 dB
PL13 19.70 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677190 MHz
WOW BM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40

1
.34
21.38
4

-

78.80
77.8%
77.63
- 77 .42
77.00

7

.2
.35

1.2

92.74
63.
63.62
60,37
48.69

- 22

=z

33
oo 13,97

| T T T I T T I T
230 220 210 200 180 180 170 160 150 140 130 120 110 100
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Current Data Parameters
20060317-4—51

EXPNO

PROCNO 1

F2 - Acquisition Parameters’
Date_ 20060317
Time .
INSTRUM dpx400
PROBHD S5 mm QNP 1H/15
PULPROG 2g30

TD 65536
SOLVENT cDCl3

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 71.8

Dw 60.800 usec
DE 7.50 usec
TE 297.0 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
====c=== CHANNEL fl ===z=zc==
NUC1 1H

Pl 8.20 usec
PL1 -2.00 dB
SFO1 400.1324008 MHz

F2 - Processing parameters
SI b 32768

SF 400.1300000 MHz
WDW " EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

p23

7.285

~
~

" T
105 10.0 9.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55

92.21
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Current Data Parameters
NAME 20060317—4-5;

EXPNO
PROCNO 1
F2 - Acquisition Parameters'
Date_ 20060317
Time 8.06
INSTRUM apx400
PROBHD S5 mm QNP 1H/15
PULPROG 2gpg30
™ 65536
SOLVENT cpell
NS 256
DS 4
SWH 26315.789 Hz
FIDRES 0.401547 Hz
AQ 1.2452340 sec
RG 5160.6
oW 19.000 usec
DE 10.00 usec
TE 297.0 K
Dl 2.00000000 sec
dail 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
Nucl 3C
Pl 6.10 usec
PL1 -2.00 dB
SFOl _ 100.6248421 MHz
= CHANNRL f2 ===
waltzl6
* 1H
80.00 usec
-2.00 dB
20.00 dB
23.00 aB

400.1316005 MHz

F2 - Processing parameters

SI 3276
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

oH

7

p24

77.35
77.03
76.72
75.22

™~

— 63.45
—- 55.93

——— 48 .79

T

— 34.54

——22.30
T 21.18

T

T
230 220 210

T
200

T
190

180 170 160

T
150

T
140

T
130

T
120

T
110

T
100

T

90

80

70

60

50

40

30

20

10

ppm

I
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Current Data Parameters

NAME 20060613-4-7
EXPNO 1
PROCNO 1

-
F2 - Acquisition Parameters'
Date_ 20060613
Time 14.19
INSTRUM dpx400
PROBHD S mm QNP 1H/1S
PULPROG 2g30
™ 65536
SOLVENT cpCl3
NS 16
DS 2
8223.685 Hz
FPIDRES 0.125483 Hz
AQ 3.98463187 sec
RG 114
Do 60.800 usec
DE 7.50 usec
ks 297.0 X
Dl 1.00000000 sec
MCREST 0.00000000 sec
MOWRK 0-01500000 sec
zxsssss: CHANNEL f] sswazzzx
NUCci 1H
Pl 8.20 usec
PL1 -2.00 a8
SFO1 400.1324008 MHz

F2 - Processing parameters

oH

S-

7.285

81 32768
SF 400.1300000 MHz
b EX -
S8B 0
LB 0.30 Hz
GR 0
PC 1.00
\
J .
r T T T T T T A T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 -05 ppm

i
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p26

AD_C13PD2k CDCI3

18.9

RUKER R ! :
IOSPIN Y | |

Current Data Parameters ’

NAME 20060613-4-9

EXPNO 1

PROCNO 1 QH

F2 - Acquisition Parameters'

Date_ 20060613

Time 22.05

INSTRUM dpx400

PROBHD 5 mm QNP 1H/15
PULPROG zgpg30
65536

N
SOLVENT cDCl3 b AT

NS 2048 1
DS 4
SWH 26315.789 Hz

FIDRES 0.401547 Hz

AQ 1.2452340 sec > ;

RG 1B24.6 S -—

W 19.000 usec

DE 10.00 usec

TE 298.4 K

D1 2.00000000 sec

dil 0.03000000 sec

MCREST 0.00000000 sec P
MCWRK 0.01500000 sec

PL13 23.00 dB

SF02 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40 R

T T T T T T T T H T T

H T T T T T T T T T T
230 220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME 20070116-400-26
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters.
Date_ 20070116
Time 17.22
INSTRUM dpx400
PROBHD 5 mm ONP 1H/15
PULPROG zg30

TD 65536
SOLVENT cpell

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3. 9846387 sec
RG

oW 60 800 usec
DE 7.50 usec
TE 294.8 X
D1 1.00000000 sec
™0 1

====2==z CHANNEL fl cx=zzass
NUCL 1H

Pl 8.20 usec
PL1 -4.00 dB
SFO1 400.1324008 MHz

F2 - Processing parameters
SI 32768

SF 40Q.1300014 MHz
WOW EM
SSB . 0
LB 0.30 Hz
GB 0
PC 1.00

p27

3.954
3.936
3.926

L9115
3.897

3

W

L

T

W

i

Y

L 282
.128

////
—

2

f U T i

105 - 10.0- 95

T

9.0

8.5

8.0

T
7.5

70

T T T 1
0.5 0.0 05 ppm
Scale: 0.3122 ppm/cm, 124.9 Hz/cm
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Current Data Parameters

NAME 20070116-400-26

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters'

Date_ 20070116

Time 21.03

INSTRUM dpx400 OH

PROBHD 5 mm QNP 1H/15

PULPROG mod

™ 65536

SOLVENT cDC13

NS 1024 ~

DS 4 1

SWH 26315.789 Hz

FIDRES 0.401547 Hz O

AQ 1.2452340 sec 7<

RG 1.

oW 19.000 usec

DE 10.00 usec

TE 94.9 K

CNST2 145.0000000

CNST11 1.0000000

D1 2.00000000 sec

d20 0.00689655 sec

DELTA 0.00000891 sec

1

===zzzsz CHANNBL f1 ========

NUCL 13¢

Pl 7.00 usec

p2 14.00 usec

PL1 > -3.50 dB

SFO1 100.6248421 MHz

zx===z== CHANNEL £2 =s=zz====

CPDPRG2 waltzl6

NUC2 1H

PCPD2 100.00 usec

PL2 -4.00 dB

PL12 21.00 daB

SFO2 400.1316005 MHz

F2 - Processing parameters

8I 27

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB L)

PC 1.40

T T T T T T T T T T M T T T T T T T T T T ML T !
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230

Scale: 7.059 ppm/cm, 710.3 Hz/cm
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'&g“ dpx 400

Current Data Parameters

NAME 20070711-400-4
EXPNO 10
PROCNO 1

P2 - Acquisition Parameters:
Date_ 20070711
Time 9.24
INSTRUM spect
PROBHD 5 mm QNP 1H/15
PULPROG zg30

D 65536
SOLVENT CcDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128

W 60.800 usec
DE 7.50 usec
TE 293.8 K
Dl 1.00060000 sec
TDO

p29

185
1.141
0972
¢.982

iL2oe

1

= - S

l

SFO1 400. 1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300071 MHz
WDW EM
8SB 0
LB 0.30 Hz
GB 0
PC 1.00
S
‘ 1

T T L T T T ¥ T T T T T T T T T T T T T T T T T T 1

105 - 10.0- 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 40 3.5 3.0 25 20 1.5 1.0 0.5 0.0 -0.5 ppm

Scale: 0.3122 ppm/cm, 124.9 Hz/cm

N

—
077
LT
48
50,86
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Current Data Parameters
NAME 20070711-400-25
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters'
Date_ 20070711 oH
Time 22.17 - v
INSTRUM spect ’
PROBHD 5 mm QNP 1H/15
PULPROG jmod *
™ 65536
SOLVENT cDC13 t
NS 1024
DS 4 OV\W
SWH 26315.789 Hz
FIDRES 0.401547 Hz
AQ 1.2452340 sec
RG 512
oW 19.000 usec
DE 10.00 usec
TE 294.2 K
CNST2 145.0000000
CNST11 1.0000000
Dl 2.00000000 sec
a0 0.00689655 sec
DELTA 0.00000891 sec
TDO 1
CHANNEL f1
13¢c
7.00 usec
14.00 usec
> -3.50 dB
SFO1 100.6248421 MHz
C £2
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 100.00 usec
PL2 -4.00 dB
PL12 21.00 aB
SFO2 400.1316005 MHz
F2 - Processing parameters
s1 32768
SF 100.6127690 MHz
WDW EM
SSB [
LB 1.00 Hz
GB ¢
PC 1.40 .
T 1 AR | T T T T T T T T T T T T T T T " T T f 1 T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 ~ ppm

Scale: 7.059 ppm/cm, 710.3 Hz/cm
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Current Data Parameters

20070308-400-45

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters®

Date_ 20070308

Time 16.12 -

INSTRUM dpx400 — 0

PROBHD 5 mm QNP 1H/15

PULPROG zg30 J\/\/\/\/Yo

TD 65536

SOLVENT cpel3 o Neo

NS 16 !

Ds 2 N

SWH 8223.685 Hz )

FIDRES 0.125483 Hz Q

AQ 3.9846387 sec

RG 57 |

oW 60.800 use:

DE 7.50 use.

TE 296.4 K

D1 1.00000000 sec .

TDO 1

s======= CHANNEL fl ======== S-‘7

NUC1 1H

Pl 8.20 usec

PL1 -4.00

SFO1 400.1324008 MHz

F2 - Processing parameters

sI 32768

SF 400.1300057 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB [

PC 1.00

T T T T T T T T T T T T T T T T T T T T T T T T 1
105 - 1000 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0 0.5 ppm

93.02

- S A

Scale: 0.3122 ppm/cm, 124.9 Hz/cm
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Current Data Parameters

NAME 20070308-400-45
EXPNO 11
-

P2 - Acquisition Parameters-:
Date_ 20070309
Time 0.02 .
INSTRUM dpx400
PROBHD 5 mm QNP 1H/1S
PULPROG jmod . -
™D 65536
SOLVENT €DC13
NS 1024
Ds 4
SWH 26315.789 Hz
FIDRES 0.401547 Hz
AQ 1.2452340 sec .
RG 512
o 19.000 usec
DE 10.00 usec
TE 294.9 K
CNST2 145.0000000
CNST11 1.0000000
DL 2.00000000 sec
d20 0.00689655 sec
DELTA 0.00000891 sec
TDO 1

C f1
NUC1 13c
P1 7.00 usec
p2 14.00 usec :
PL1 dB '

Nuc2 1H
PCPD2 100.00 usec E
PL2 -4.00 ap
PL12 21.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

-3.50
SFO1 100.6248421 MHz i
== = CHANNEL £2
CPDPRG2 waltzl6é

T

T 17 T T

T 1 T T

T T T T T T
230 220 210 200 190 180 170 160 150 140 130

T
120

1
110

T
100

90

80

T
70

T
60

50

40

30 20 10 ppm
Scale: 7.059 ppm/cm, 710.3 Hz/cm
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p33

o 'H-NMR:
S-8: 1-Cyclobutoxy-2,2,6,6-tetramethyl-piperidin-4-ol
N
(') Parameter | Value
Acguisition Time (sec] | 1.9923
é Frequency (MHz] | 400.13
Mucleus | 1H
Mumber of Transientz | 16
Criginal Peintz Couni | 32788
Points Counl | 32758
Pulze Sequence | zg30
Solwenl  CHLOROFORM-D
Sweep Width (Hz) | 8223.68
Temperature (degree C] | 21.900
—_— - A " M_,A A

16 15 14 13 12 11 10 9 8

-4
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250

240

BC-NMR

p34

S-8: 1-Cyclobutoxy-2,2,6,6-tetramethyl-piperidin-4-ol

Parameter

| Walue

Acquisition Time (sec)
Frequency (MHz)
Mucleus

Mumber of Transients
Original Pointz Couni
Points Couni

FPulze Sequence

Sobrent

Sweep Width (Hz)
Temperature (degree C]

230 220 210 200

0.6226
100.61
13C
256
32768

32768

zgpg il
CHLOROFORM-D
26315.79

21.400

190 180 170 160 150 140 130 120 110

100

90

80

70

60

50

40

30

20

10

-10
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Current Data Parameters
NAME 20060328-4-26
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters®
Date_ 20060328
Time 17.27
INSTRUM apx400
PROBHD S5 mm QNP 1H/15
PULPROG 2g30
™ 65536
SOLVENT cpe13 oH
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 40.3
oW 60.800 usec N
DE 7.50 usec
TE 297.0 K j
Dl 1.00000000 sec
MCREST 0.00000000 sec »)
MCWRK 0.01500000 sec \()
\
SFO1 400. 1324008 MHZz
F2 - Processing parameters ; - q
sI 32768
SF 400.1300000 MHz
WDW EM
SSB a
LB 0.30 Hz
GB 1]
PC 1.00
e [ A
04
A 7 A
r T T 1 1 T T T T T I T l T T 1 T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 0.5 0.0 -0.5 ppm
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Current Data Parameters
NAME 20060328-4-26
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060329
Time 3.02
INSTRUM dpx400
PROBHD 5 mm QNP 1H/15
PULPROG zgpg30
™D 65536 -
SOLVENT cDCli3
NS 2048
DS 4
SWH 26315.789 Hz
FIDRES 0.401547 Hz
AQ 1.2452340 sec
RG 5160.6
W 19.000 usec
DE 10.00 usec
TE 297.0 K
Dl 2.00000000 sec
a1l 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

.00 aB
SFO2 400.1316005 MHz

F2 - Processing parameters
S1 327

SF 100.6127690 MHz
WDW EM

ssB 0

LB 1.00 Hz
GB 0

PC 1.40

p36

.

.04

.19

T 25

T T T T T i

60 50 40

T T

T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
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'"H-NMR

p37

S-10: 1-Cyclooctyloxy-2,2,6,6-tetramethyl-piperidin-4-ol

Parameter

Walue |

Acguigition Time (zec)
Frequency (MHz)
Mucleus

Mumber of Transient=
QOriginal Pointz Couni
Pointz Cound

Pulze Segquence
Sobreni

Sweep Width (Hz)
Temperature (degree C)

26542

300.13

1H

16

32768

32768

zg30
CHLOROFORM-D
6172.84

27.000

16

14 13 12 11

-2

-3

-4
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OH "*C-NMR

S-10: 1-Cyclooctyloxy-2,2,6,6-tetramethyl-piperidin-4-ol
N Parameter | Value |
(') Acquisition Time (zec] | 0.8307

Frequency (MHz) | 75 47
Mucleuz | 13C
Mumber of Transientz | 1024
Original Peints Couni | 32788
Points Couni | 32758
Pulze Sequence | zgpg30
Solven! | CHLOROFORM-D
Sweep Width (Hz] | 19723.87
Temperature (degree C) | 27.000

250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100

MWW\W
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Current Data Parameters

NAME 20060828-4-7
EXPNO 1
PROCNO 1
F2 -~ Acquisition Parameters’
Date_ 20060828
Time 14.45
INSTRUM dpx400
PROBHD S mm ONP 1H/15
PULPROG 2g30
™ 65536 OH
SOLVENT CcDC13
N: 16 /‘\
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
45.3 |
60.800 usec
.50 usec 0
294.9 K
1.00000000 sec
0.00000000 sec
0.01500000 sec
= CHANNEL f1
1H .
8.20 usec — \ |
dB

-2.00
400.1324008

MHz

F2 - Processing parameters
32768

7.285

W PSS AN I OO M Y o
COND AN N FMNC A OD
mmar—caoooommw‘\t\c
""\.'\J(‘&NNNNN-—‘-—‘Hr—( —

668
] 655
1.647
-1.63%

i

L625

.558
2

l 51
1.500
1.485

—

A

454
1.373
-1.365
1.352

L.

1.315
1.216
1.207

. 166
0.009

—

b

'/

=y
~
~

f'

84.12

SI
SF 400.1300000 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
. j J/ ]

T T - T T T T ] 1 T T T T T T T I T T T T T T T T

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 1.5 1.0 0.5 0.0 -0.5 ppm
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Current Data Parameters

NAME 20080530-300-46

EXPNO 1

PROCNC 1 H

F2 - Acquisition Parameters: 0

Date_ 20080531

Time 9.03 -

INSTRUM spect

PROBHD S mm QNP 1H/13 N

PULPROG zgpg30

™ 65536 ‘

SOLVENT €DCl3

NS 2048 &)

Ds 4

SWH 19723.865 Hz

FIDRES 0.300962 Hz

AQ 1.6613876 sec

RG 512

W 25.350 usec k4

DE 6.50 usec —

TE 300.0 K

Dl 2.00000000 sec

dil 0.03000000 sec

DELTA 1.89999998 sec

DO 1

======== CHANNEL f2

CPDPRG2 waltzlé

NUC2 . 1K

PCPD2 100.00 usec

PL2 -6.00 dB

PL12 17.50 dB

PL13 20.50 4B

SFO2 300.1312005 MHz

F2 - Processing parameters

SI 32768

SF 75.4677490 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

U UL .
T T T T T T T T T T T T T T T T T T T T T T T I
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Scale: 6.234 ppm/cm, 470.5 Hz/cm
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Current Data Parameters
NAME 20060828-4-7
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters’
Date_ 20060828
Time 15.00 -
INSTRUM dpx400 oH
PROBHD S mm QNP 1H/15
PULPROG jmod
™ 65536
SOLVENT CcDCl3
NS 256
DS 4
26315.789 Hz \
0.401547 Hz 0
1.2452340 sec
2580.3
19.000 usec
10.00 usec
5.1 K
145.0000000
1.0000000

2.00000000 sec
0.00689655 sec
0.00000777 sec
0.00000000 sec
0.01500000 sec

CHANNEL fl ==
13C
6.10 usec
v 12.20 usec
-2.00 dB

100:6248421 MHz

CPDPRG2 waltzlé
NuC2 1H
PCPD2 80.00 usec
PL2 -2.00 B
PL12 20.00
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32

SF 100.6127690 MHz
WDW EM
ssB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T ¥ T T T T T T 1 1 T T

T T T T T
. 230 220 210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 ppm
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AD_PROT16 CDCI3 D:

e

—Sy -
nwgaﬁgn dpx 300
Current ij,.ta Pa'?me'ﬁr§_ ///_.,—/7*’ =
20 3-300-25 A
PNO 1 /
OCNC 1 /
F2 - Acquisition Parameters
20081003
14.39
spect
5 mm ONP 1H/13
zg30
TD 65536
SOLVENT CpCcl3 OH
NS 3 )\
DS 2
SWH 6172.839 Hz ;\U/k
FIDRES 0.094190 Hz
AQ 5.3084660 sec |
RG 228.1 0 /
bW 81.000 usec |/
DE 6.50 usec ‘
TE 300.0 K
D1 1.00000000 sec
TDO 1
==== CHANNEL f1]1 ========
1H S -z
8.30 usec
-6.00 dB
300.1318008 MHz
F2 - Processing parameters
ST 32768
SF 300.1300043 MHz
WDW EM
SSB 0
LB 0.30 Hz .
GB 0 /
PG 1.00 I
/
/
| - A
T T T T T T T T T T !

T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5:5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
Scale: 0.3117 ppm/cm, 93.55 Hz/cm
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p44

i I LR T T T T A T T T T T T T

I T T i T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
Scale: 7.059 ppm/cm, 532.7 Hz/cm
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N
A

"H-NMR

p45

S$-13: 1-(1,1-Dimethyl-but-3-enyloxy)-2,2,6,6-tetramethyl-piperidin-4-ol

Parameter

| Value

Acguisition Time (zec]
Frequency (MHz]
Mucleus

Mumber of Tranzientz
Criginal Pointz Cound
Pointz Couni

Pulze Sequence

Solveni

Sweep Width (Hz)
Temperature (dearee Cl

1.5523

400.13

1H

16

I2T65

32768

zg30
CHLOROFORM-D
8223.68

22.000

16

15

14 13 12 1"

10 9 8 7 6 5

-2

-4
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p46

OH 3C.NMR

S$-13: 1-(1,1-Dimethyl-but-3-enyloxy)-2,2,6,6-tetramethyl-piperidin-4-ol
N Parameter | Walue |
6 Acquisition Time (sec) | 0.6226

/ Frequency (MHz] | 100.61
Mucleus | 13C

Murmber of Transientz | 1024
COriginal Points Cound | 32758
Pointz Cound | 32758
Pulze Sequence zgpg30
Sohlen! | CHLOROFORK-D
Sweep Width (Hz] | 2631579
Temperature (degree C] | 22.000

—mmmmmwmmmwmmmwmmwmmw"mmmﬂ WMMMWWJWW

250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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OH

p47

"H-NMR
S-14:

Parameter |

Walue

Acqguigition Time (gec)] | 1.9923
Frequency (MHz] | 400.13
Mucleus | 1H
Number of Transientz | 18
Criginal Points Counl | 32753
Pointz Counl | 32753
Pulze Sequence | zg3d
Sohvenl | CHLOROFORKM-D
Sweep Width (Hz) | 8223.68
Temperature (degree C) | 22.000

|

15

14

-2

-3

-4
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250

OH

240

230

220

210

200

BC-NMR
S-14:

Parameter |

p48

Walue

Acquisition Time (sec)
Frequency (MHz]
Nucleus

Mumber of Tranzientz
Original Peintz Couni
Points Couni

Pulze Sequence

Sohveni

Sweep Width (Hz)
Temperature (degree C)

190 180 170 160 150

0.5228
100.51

13C

255

32758

32758

zgpg30
CHLOROFORM-D
2531578

ZZ2.000

140 130 120 110

100

90

80

70

77

76

60

50

40

30

20

-10


schoeka3

schoeka3
p48


QRSN

Current Data Parameters H
NAME 20061006-4-11
EXPNO 1
PROCNO 1

Cies . W
F2 - Acquisition Parameters® '
Date_ 20061006
Time 16.13 (o]
INSTRUM dpx400 o)
PROBHD & mm ONP 1H/15
PULPROG zg30
™D 65536
SOLVENT cpcl3
NS 16

DS 2
SWH 8223.685 Hz -~
FIDRES 0.125483 Hz

346

7.
-7.335

%

p49

WO M N o oY o
e QY0 O n
M N NN NN N m
[ A &

4.813
4.796

4.780

X

NN AN DARVORL LS ON NN S
SN F NN AOCBY AT N T A DN D
R A R N e e e N L <R - - B Ta Tl Te R R R e e R

B e e B e R e R B B R R B e I A R}

—
L

T -
105 10.0 9.5 9.0 8.5

7.5 7.0 6.5 6.0

18.27
o
(3}
o
o

3.67
v oP
3]
/.
3.69 o
bt
o

74.38

AQ 3.9846387 sec

RG 40.3

W 60.800 usec

DE 7.50 usec

TE 294.4 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec
= CHANNEL f1 = =

1H

Pl 8.20 usec

PL1 -2.00 dB

SFO1 400.1324008 MHz

F2 - Processing parameters

SI N 32768

SF 400.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

f T T T T T T T T T T T T T T T T T

T
0.0 -0.5 ppm
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Current Data Parameters
NAME 20061006-4-11
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters’
Date,_ 20061007
Time 2.43
INSTRUM dpx400 OH
PROBHD 5 mm QNP 1H/15
PULPROG zgpg3o0
TD 65536
SOLVENT cDCl13
NS 4096
DS 4
SWH 26315.789 Hz
FIDRES 0.401547 Hz
AQ 1.2452340 sec |
RG 1096 o
oW 19.000 usec O
DE 10.00 usec
TE 293.9 K
Dl 2.00000000 sec
di1 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
13C
Pl 6.10 usec
PL1 -2.00 dB
SFO1 100.6248421 MHz
PL13 23.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz T
GB 0
PC 1.40
R — " W - -
T T T L T T T T L T T T T T" T T T T T T T T T T T T
240 230 . 220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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p51

'H-NMR:
S$-16: 2,2,6,6-Tetramethyl-1-(2-phenyl-propoxy)-piperidin-4-ol

Parameter | Walue

Acguizition Time (sec] | 1.9923
Frequency (MHz] | 400.13
Mucleus | 1H
Mumber of Transientz | 16
Original Pointz Cound | 32753
Pointz Cound | 32788
Pulze Sequence | zg30
Sohven! | CHLOROFORKM-D
Sweep Width (Hz) | 8223.68
Temperature (degres C] | 22.000

16

15

14 13 12 11 10 9 8 7 6

-2

-3

-4
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250

OH

o-Z

240

230

BC-NMR:

p52

S$-16: 2,2,6,6-Tetramethyl-1-(2-phenyl-propoxy)-piperidin-4-ol

Parameter |

Walue

Acguizition Time (2ec]
Frequency (MHz]
MNucleus

MNumber of Tranzientz
Criginal Pointz Cound
Pointz Cound

Pulze Sequence
Solveni

Swweep Width (H=z]

Temperature (degres C)

220 210 200 190 180 170

m
d

L R = = O
SR R R R
el IR A S =]
o n .
[50]

oo

IS IE!
t=]
|19

fud | P
SR =]
(%]

=]
=)
=)

(=T S |
= m

g0
OROFORM-D
15.79

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

-10
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'"H-NMR

S-17: 2-(4-Hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxy)-propionic acid ethyl ester

p53

Parameter

Value

Acguigition Time (gec)
Frequency (MHz)
Mucleus
Mumber of Transients
Original Points Cound
Pointz Cound

Pulze Sequence

Sohreni

Sweep Width (Hz)
Temoerature (dearee C

1.9923

400.13

1H

16

32768

32768

=zg30
CHLOROFORM-D
8223 638

21.800

16

15

-4
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p54

OH C-NMR
S-17: 2-(4-Hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxy)-propionic acid ethyl ester
N Parameter | Value |
6 Acquizition Time (sec)] | 0.6225
Frequency (MHz] | 100.61
o)
)Y ~ Mucleus | 13C
(@) Mumber of Tran=sients | 255
COriginal Pointz Counl | 32788
Pointz Counl | 32768

Pulze Sequence | zgpg30
Sohenl | CHLOROFORM-D
Sweep Width (Hz) | 26315.79
Temperature (degree C] | 22 300

250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70

16 V——
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"H-NMR

S$-18: 4-(4-Hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxy)-2-methyl-2-nitro-butyric acid ethyl ester

p55

Parameter

“Walue

Acquigition Time (2ec]
Frequency (MHz]
Mucleus

Mumber of Transients
Original Points Cound
Pointz Cound

Pulze Seqguence

Sohreni

Sweep Width (Hz)
Temperature (degree C)

1.9923

400.13

1H

16

32763

32768

=g30
CHLOROFORM-D
8223.58

22.000

16

15

13

12

-4
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250

240

230

220

210

200

BC-NMR

S-18: 4-(4-Hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxy)-2-methyl-2-nitro-butyric acid ethyl ester

Parameter

p56

Value

Acquisition Time (zec]
Frequency (MHz)
Mucleus

Number of Transientz
Criginal Points Cound
Pointz Counl

Pulze Sequence

Solveni

Sweep Width (Hz)
Temperature (degree C)

190 180 170 160 150

08228

100.61

13cC

1024

32768

32768

zgpgd
CHLOROFORM-D
26315.79

Z2Z2.000

140 130 120 110

100

90

80

70

60

50

40

30

20


schoeka3
p56


AD_PROT16 CDCI3

p57

2 @© o0 N®
@x N OO0
o ODC TN

M

T

o WA N NS N \D e
w o W DGO WM™ WD

1.353
1.274

1.208
1.145
1.083

Y -

QBTSSR
Current Data Parameters
NAME 20060418-3-24
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters '
Date_ 20060418
Time 16.42 -
INSTRUM dpx300
PROBHD S mm QNP 1H/13
PULPROG 2g30
TD 65536
SOLVENT [or W K]
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz /
AQ 5.3084660 sec
RG 128
] 81.000 usec HO N-O /
DE 6.50 usec
TE L0 K (0]
Dl 1.00000000 sec lo)
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

== A

™ S- |

7.40 usec
PL1 -6.00 dB
SFO1 300.1318008 MHz
F2 - Processing parameters
sI 32768
SF 300.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

3
4 L M h_u‘
T T T T N T T T T 1 T T T T T T T T T T L T T 1
105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5 ppm
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AD_C13PD2k CDCI3:

p58
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Current Data Parameters
NAME 20060418~3~24
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters’ l
Date_ 20060418 o ()\
Time 23.29 ~N
INSTRUM dpx300
PROBHD 5 mm QNP 1H/13 o
PULPROG zgpg30
™D 65536 -
SOLVENT cpell
NS 2048
DS 4
19723.865 Hz
FIDRES 0.300962 Hz
AQ 1.6613876 sec
RG 812.7
oW 25.350 usec
DE 6.50 usec -
TE 0.0 K
Dl 2.00000000 sec
dii . 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 -6.00 dB
PL12 16.70 dB
PL13 19.70
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677190 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 190 170 160 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

240 230 . 220

200

180

150

140

130
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AD_PROT16 CDCI3:

p59

~ COMYLOVANLN AU ™
> gg[; 238; o g ;N«—iwmwmawmmwﬁ.mw:
R £33 Samz o AL LLOUEASA bt
P‘ qvq mmmm - o~ B I I I e e B R R e e R B
i Coq ; i t ( | i i
VoY SN\ #
Qers | o A
Current Data Parameters
NAME 20060523-4-23
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060523
Time .
INSTRUM dpx400 -
PROBHD S5 mm ONP 1H/15
PULPROG 2930
TD 65536
SOLVENT cDcl3
NS 16
DS 2
8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 64
oW 60.800 usec
DE 7.50 usec HO N-O o—
TE 297.0 K \ <
Dl 1.00000000 sec
MCREST 0.00000000 sec o—
MCWRK 0.01500000 sec
======== CHANNEL fl ======== z
NUC1 1 — O
Pl 8.20 usec
PL1 -2.00 @B
SFO1 400.1324008 MHz é
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
‘/l
AL 1 .
{ T = T . T ¥ T T T T T T T T T I T J T T T 1 T I
106 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 ppm
© o n o~
3 3 ﬁw 5 5
. . . . <
o b 3 S ¥-3
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AD_C13PD256 CDCI3 x

p60

-~ [T @ < < il o < o
. ~ey DT — o =~ fe < -
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— e e NG g} - - ~ =5
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Qe V. |
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Current Data Parameters
NAME 20060523-4-23
EXPNO 2
PROCNO 1
P2 - Acquisition Parameters’
Date_ 20060523
Time 8.29 ~
INSTRUM dpx400
PROBHD 5 mm QNP 1H/1S
PULPROG z 30
™ 65536
SOLVENT €pCcll o
NS 256 - '
DS 4
SwH 26315.789 Hz
FIDRES 0.401547 Hz
AQ 1.2452340 sec
RG 13004
o 19.000 usec .
DE 10.00 usec
TE 297.0 K
D1 2.00000000 sec
dii 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
szgzmzzz CHANNEL fl s=ss=zzz=
NUC1 13c
Pl 6.10 usec
PL1 -2.00
SFOl 100.6248421 MHz
xezzesss CHANNEL f2 ssszsz==
CPDPRG2 waltzlé
NuC2 1H
PCPD2 80.00 usec
PL2 -2.00 dB
PL12 20.00 4B
PL13 23.00 dB
SFO2 400.1316005 MHz
F2 - Processing paramesters
sI 32768
SF 100.6127690 MHz
WO EM
SSB 0
LB 1.00 Hz
GB [}
BPC 1.40
1 I 1 T 1 T 1 T T T T T T T T T T 1 T 1 ! 1 1 T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME 20060725-4-4
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters’
Date_ 20060725 O H
Time 11.54
INSTRUM Aapx400
PROBHD 5 mm QNP 1H/15
PULPROG 2930
™ 65536
SOLVENT cpell O
NS 16 ) i
DS
SwH 8223.685 Hz (9] \
FIDRES 0.12548)3 Hz
AQ 3.9846387 sec
RG 90.5
oW 60.800 usec
DE 7.50 usec
TE 298.6 K - (
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=szszasss= CHANNEL fl z=sssz===
NuUC1l 1H
Pl 8.20 usec
PL1 -2.00 dB
SFO1 400.1324008 MHz
F2 - Processing parameters .
s1 32768
SF 400.1300000 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
PC . 1.00
‘ - Tk
—
18
M Ao yul 3|
1 i 3 1 ¢
I 1 - T I 1 i T T T T 1 1 1 1 1 1 T 1 T T I T
105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 1.5 1.0 0.5 0.0 -0.5 ppm

83.96
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Current Data Parameters ' !
NAME 20060725-4-7
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters’ - -
Date_ 20060725 -
Time 14.22 " ,
INSTRUM dpx400 -
PROBHD 5 mm QNP 1H/15 ov
PULPROG jmod [
™ 65536 [ S
SOLVENT €DpCl3 \ -
NS 256 - < -
DS " 2 Pl VR
SWH 26315.789 Hz i - (v
FIDRES 0.401547 Hz ’ /U_
AQ 1.2452340 sec ERNP A
RG 2580.3 7 SN
e 19.000 usec M
DE 10.00 usec
TE 299.4 X
145.0000000
CNST11 1.0000000
DL 2.00000000 sec
d20 0.00689655 sec
DELTA 0.00000777 sec
MCREST 0.00000000 sec
0.01500000 sec
=sszusxs CHANNEL f1 =sswxzxa
NOC1 13C
Pl 6.10 usec -
p2 12.20 usec
PL1 -2.00 dB et
SFol 100.6248421 MHz | !
senanuzs CHANNEL 2 =sssssuz i
CPDPRG2 waltzlé (4_ _Y
NUC2 1H [
PCPD2 ‘80.00 usec
-2.00 dB
PL12 20.00 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
81 32768

SF 100.6127690 MHz

Lo EM

SSB 0 -
LB 1.00 Hz - -
GB 0

PC 1.40

¥ T T T T T AR | T

T T T ¥ T T
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p63

1
H-NMR
S-22: 4-(4-Hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxymethyl)-piperidine-1-carboxylic acid tert-butyl ester

Parameter | Valug |
Acguizition Time (sec] | 1.9923
Frequency (MHz) | 400.13
Mucleus | 1H

Mumber of Transientz 18
Qriginal Pointe Couni | 32768
Pointz Counl | 32758
Pulze Sequence  =zg3ld
Sohlrenl | CHLOROFORM-D
Sweep Width (Hz) | 8223.68
Temperature (degree C) | Z22.000

11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3
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p64

BC-NMR

S-22: 4-(4-Hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxymethyl)-piperidine-1-carboxylic acid tert-butyl ester

Parameter | Walue

Acqguigition Time (gec)] | 0.62286
Frequency (MHz] | 10:0.61
Mucleus | 13C
Number of Tranzientz | 1024
Original Points Cound | 32758
Pointz Cound | 32788
Pulze Sequence | zgpg30
Sohven! | CHLOROFORKM-D
Sweep Width (Hz) | 26315.79
Temperature (degree C) | 22.000
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OH

o-z

"H-NMR

S-23: 4-Ethyl-4-(4-hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxy)-hexanenitrile

Parameter |

p65

Value

Acquizition Time (=ec)
Frequency (MHZz]
Nucleus

Mumber of Transient=
Criginal Points Cound
Pointz Cound

Pulze Seguence

Solveni

Sweep Width (Hz)
Temperature (degree C)

2.6542

300.13

1H

18

32758

32763

=g30
CHLOROFORM-D
6172.84

27.000

14

13

12 11 10

-3

-4
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p66

oH C-NMR
S-23: 4-Ethyl-4-(4-hydroxy-2,2,6,6-tetramethyl-piperidin-1-yloxy)-hexanenitrile

Parameter | Value

Acguizition Time (sec) | 0.23307

N Frequency (MHz] | 75.47
= Mucleus | 13C

MNumber of Tranzientz | 1024

Original Pointz Counl | 32788

Pointz Cound | 32788

Pulze Sequence | zgpg30

Sohven! | CHLOROFORKM-D
Sweep Width (Hz) | 19723.87
Temperature (degree C] | 27.000

o-z
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p67

'H-NMR
S-24: 2,2,6,6-Tetramethyl-1-(2,2,2-trifluoro-ethoxy)-piperidin-4-ol

Parameter | Walue |

Acquisition Time (=ec]
Frequency (MHz)
Mucleus

Number of Transientz
Crriginal Points Cound
Pointz Couni

Pulze Sequence

Solveni

Sweep Width (Hz)
Temperature (degree C)

1.9923

400.13

1H

18

32768

32763

=g 30
CHLOROFORM-D
8223.68

22.000

16

15

10 9

n

J

-2

-3
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250

240

BC-NMR

p68

S-24: 2,2,6,6-Tetramethyl-1-(2,2,2-trifluoro-ethoxy)-piperidin-4-ol

Parameter

| Walue |

Acquisition Time (zec]
Frequency (MHz]
Mucleus

Number of Tranzsientz
Criginal Points Cound
Pointz Couni

Pulze Sequence

Sohveni

Sweep Width (Hz)
Temperature (degrees C]

230 220 210 200 190

0.6226
100.61

13C

255

32768

32768

zgpgil
CHLOROFORM-D
26315.79

22000
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p69

"“F-NMR
S-24: 2,2,6,6-Tetramethyl-1-(2,2,2-trifluoro-ethoxy)-piperidin-4-ol
(Reference: CF;COOH: 6 =76 ppm)

Parameter | Value |
Acquisition Time (zec] | 04455
Frequency (MHz] | 282.40
Mucleus | 19F
Mumber of Transients | 32
Original Pointg Couni | 85538
Pointz Counl | §5535
Pulze Sequence | zgfhiggn
Sohen! | CHLOROFORM-D
Sweep Width (Hz) | 73529.41
Temperature (degree C] | Z27.000

%0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260
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~ o ) QU SE WO OIS WD [eaREe) "
~ S I AN DR E MO <
o~ o o —imm:\r\'\.m<:":m ot f=)
~ - - 0—4-—<r—i<—~<av—|.—-—-—u—|~—.—' <
¥ 1 H i N
| ’ i \ \ | /
L W (
QBTN o
Current Data Parameters
NAME 20051014-3-24
EXPNO 1
PROCNO 1
F2 -~ Acquisition Parameters’
Date_ 20051014
Time 14.01
INSTRUM dpx300
PROBHD S mm ONP 1H/13
PULPROG zg30
TD 65536
SOLVENT €Dci3
NS 16
Ds 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 203.2
o 81.000 usec
DE 6.50 usec
TE 0.0 K HO N-O
D1 1.00000000 sec
MCREST 0.00000000 sec OH
MCWRK 0.01500000 sec
-6.00
SFO1 300.1318008 MHz S-25
F2 - Processing parameters
SI 32768
SF 300.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
t = T 7 T T T T T T T 1 T T T T T T T T T T T T T 1
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
o v —
L2al ™ [
o © s
—t ©
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p71

— ) O - w ~ «©
< ~” 0 oo [apd 4 [Te} —
@< r~ ~ Nejted <3 o o~ ™~
RUKER L i || i
IOSPIN | \ .. | |
Current Data Parameters '
NAME 20051017-4-21
EXPNO 2
PROCNO : 1

F2 - Acquisition Parameters‘
200

Date_ 51017
Time 8.34 OH

INSTRUM dpx400

PROBHD 5 mm QNP 1H/15

PULPROG zgpg30

D 65536

SOLVENT cDcl3

NS 256

Ds 4

SWH 26315.789 Hz

FIDRES 0.401547 Hz ‘
AQ 1.2452340 sec

RG 5160.6 0. OH
oW 19.000 usec

DE 10.00 usec

TE 297.0 K

DL 2.00000000 sec

dil 0.03000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

PL1 -2.00 dB

SFO1 100.6248421 MHz
= CHANNEL f2

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -2.00 4B

PL12 20.00 GB

PL13 23.00 dB

SFO2 400.1316005 Mz

F2 - Processing parameters

s1 32768

SF 100.6127690 MHz -

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T I T T T T T T T T

T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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AD_PROT16 MeOD D:

p72

I(N:ax:n dpx 300

F2 - Acquisition Par

Date_ 200

Time

INSTRUM

PROBHD 5 mm QNP 1H/13

PULPROG zg30 -
TD 65536

SOLVENT MeOD R

NS 16

DS 2 (g A

S 6172.839 Hz E > \

FIDRES 0.094190 Hz [ N - Sty

AQ 5.3084660 sec v = / h J
RG 228.1 \———/‘ M oY /
DW 81.000 usec \&

DE 6.50 usec "

TE 300.0 K U

D1 1.00000000 sec

TDO 1 o
======== CHANNEL fl ====z=z=z= ¢ ) (; =

NUC1 1H > Lk /

P1 8.30 usec

PL1 -6.00

SFO1 300.1318008 MHz

F2 - Processing parameters

SI 32768

SF 300.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz i

GB 0 f

PC 1.00 ‘

——

1

T T T T

T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
Scale: 0.3117 ppm/cm, 93.55 Hz/cm
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p73

AD_C13PD4k MeOD | S

SWH 19723.865 Hz
FIDRES 0.300962 Hz
AQ 1.6613876 sec
RG 512
DW 25.350 usec
DE .50 usec
TE 300.0 K s ~ 7/
D1 2.00000000 sec ( / b
d11 0.03000000 sec 2T
DELTA 1.89999998 sec
TDO 1
CHANNEL fl ========
13cC
11.90 usec
-6.00 dB

75.4767751 MHz

CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 -6.00 dB
PL12 17.50 dB
PL13 20.50 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4676418 MHz
wDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T

T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 . 20 10 ppm
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AD_PROT16 DMSO »

Current Data Parameters
NAME 20050826-3-11
EXPNO 1

1

PROCNO

F2 - Acquisition Parameters
Date_ 20050826

Time 10.29 o H
INSTRUM dpx300

PROBHD 5 mm QNP 1H/13

PULPROG zg30

TD 65536

SOLVENT DMSO ’
NS 16 Z )q
Ds 2

SWH 6172.839 Hz \
FIDRES 0.094190 Hz

AQ 5.3084660 sec O H
RG 287.4

DW 81.000 usec

DE 6.50 usec

TE 0.0 K _ e
D1 1.00000000 sec S
MCREST 0.00000000 sec - («
MCWRK 0.01500000 sec

======== CHANNELD fl1 ===s=====

NUC1 1H

Pl 7.40 usec

PL1 -6.00 dB

SFO1 300.1318008 MHz

F2 - Processing parameters

SI 32768

SF 300.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

p74

T T
10.5 10.0 9.5 9.0 8.5
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p75

Time

:NS’ERL’M

PROBHD 5 mm ONP 1H/13

PULPROG 2gpg30

TD 65536

SOLVENT DMSO

NS 256 oH
DS 4

SWH 19723.865 Hz i
FIDRES 0.300962 Hz

AQ 1.6613876 sec

RG 1149.4 \;

DW 25.350 usec P N \
DE 6.50 usec

TE 0.0 X {

D1 2.00000000 sec )
dil 0.03000000 sec (’ \-1
MCREST 0.00000000 sec

MCWRK 0.01500000 sec

Pl 5.00 usec
PL1 -6.00 dB
SFO1 75.4767751 MHz

PL13 19.70 dB ‘

SFO2 300.1312005 MHz I
i

F2 - Processing parameters ;

SI 32768 I

SF 75.4677190 MHz !

WDW EM I

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

TV T T T T T T T I T I |

T I T I I T T I I

I I T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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