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General procedure for the preparation of starting materials and
characterization data.

[(25,4aS,7R,8aR)-3-Cinnamyl-4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazin-2-yl](phenyl)methanone (4). A mixture of benzoxazine 3
(2.25 g, 7.0 mmol), potassium carbonate (1.10 g, 8.0 mmol) and cinnamyl
bromide (1.55 g, 7.8 mmol) in acetonitrile (5 mL) was heated in an oil bath at
80-90 2C until the reaction was complete (TLC, 20 h). The reaction mixture was
diluted with ethyl acetate, and the solid was separated by filtration and washed
with hot ethyl acetate (3 x 20 mL). The solvent were evaporated under vacuum
and the residue was purified by flash chromatography on silica gel using
hexanes/EtOAc 15:1 as eluent. Yield (2.54 g, 90%). Colorless solid. Mp: 69-70 2C
(from ethanol). [a]p” = -43.1 (c = 1.2, CHCl5). 'H NMR (8): 0.95-1.04 (m, 2H);
0.97 (d, 3H, J = 6.5 Hz); 1.25 (s, 3H); 1.27 (m, 1H); 1.45 (s, 3H); 1.46-1.77 (m,
4H); 2.08 (m, 1H); 3.40 (dd, 1H, J; = 17.4 Hz, J,=5.7 Hz); 3.58 (ddd, 1H, J;=17.4
Hz, J,= 6.1 Hz, J3 = 1.0 Hz); 3.65 (td, 1H, J; = 10.6 Hz, J, = 4.1 Hz); 5.79 (ddd, 1H,
J1 =16.0 Hz, J;=6.1 Hz, J3=5.7 Hz,); 5.82 (s, 1H); 6.12 (dd, 1H, J; =16.0 Hz, J, =
1.0 Hz); 6.96-6.99 (m, 2H); 7.09-7.19 (m, 3H); 7.27-7.40 (m, 2H); 7.50 (m, 1H);
8.13-8.19 (m, 2H). *C NMR (8): 20.4 (CH;); 22.2 (CHs); 25.0 (CH,); 26.8(CHs);
31.4 (CH); 34.9 (CH,); 41.3 (CH,); 46.2 (CH); 46.5 (CH,); 57.9 (C); 76.4 (CH); 88.1
(CH); 125.9 (2 CH); 126.8 (CH); 128.0 (2 CH); 128.1 (2 CH); 129.3 (2 CH); 130.0
(CH); 130.7 (CH); 133.0 (CH); 135.3 (C); 137.3 (C); 195.0 (C). IR (Nujol
dispersion): 3060; 1690; 1600; 750; 680 cm™. HRMS calcd for Cy;H3,NO, [M +
H]* 404.2584, found 404.2587.

[(25,4aS,7R,8aR)-3-((E)-2-Methyl-3-phenylallyl)-4,4,7-trimethyl-octahydro-
2H-benzo[e][1,3]oxazin-2-yl](phenyl)methanone (6). A mixture of alcohol 5
(1.20 g, 4.0 mmol), phenyglyoxal (0,68 g, 5.0 mmol) and toluene (40 mL) was
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heated at reflux with a Dean-Stark trap for 38 hours. The solvent was
evaporated under vacuum, and the residue was chromatographed on silica gel
using hexanes/EtOAc 15/1 as eluent. Yield: 1.27 g, 76%. Colorless solid. Mp:
116-117 °C (from ethanol). [a]p> = -56.8 (c = 0.8, CHCl;). "H NMR (8): 0.87-1.06
(m, 2H); 0.95 (d, 3H, J = 6.5 Hz); 1.21 (s, 3H); 1.28 (m, 1H); 1.44 (s, 3H); 1.45-
1.81 (m, 4H); 1.47 (s, 3H); 2.05 (m, 1H); 3.28 (d, 1H, J = 17.3 Hz); 3.48 (d, 1H, J =
17.3 Hz); 3.64 (td, 1H, J; = 10.4 Hz, J, = 4.0 Hz); 5.90 (s, 1H); 6.16 (s, 1H); 6.66-
6.72 (m, 2H); 7.0-7.19 (m, 3H); 7.40-7.52 (m, 3H); 8.06-8.12 (m, 2H). *C NMR
(6): 15.8 (CHs); 20.4 (CHs); 22.1 (CHs); 24.9 (CH,); 26.4 (CH5); 31.3 (CH); 34.8
(CH,); 41.1 (CH,); 45.8 (CH); 51.1 (CH,); 58.0 (C); 76.4 (CH); 87.5 (CH); 125.4
(CH); 126.7 (CH); 127.5 (2 CH); 127.8 (2 CH); 128.3 (2 CH); 129.2 (2 CH); 132.8
(CH); 135.1 (C); 136.6 (C); 138.1 (C); 194.7 (C). IR (Nujol dispersion): 3080, 1700,
1600, 760, 730, 690 cm™. HRMS calcd for CysHsgNO, [M + H]* 418.2741, found
418.2743.

(2S,4aS,7R,8aR)-Ethyl 3-cinnamyl-4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazine-2-carboxylate (8). This compound was synthesized as
benzoxazine 4, starting from 7 (1.80 g, 7.0 mmol) and purified by flash
chromatography on silica gel with hexanes/ethyl acetate 20:1 as eluent. Yield:
2.35 g, 90%). Colorless oil. [a]p> = -53.8 (c = 1.4, CH,Cl,). ‘*H NMR (8): 0.84-1.01
(m, 2H); 0.93 (d, 3H, J = 6.5 Hz); 1.17 (t, 3H, J = 7.1 Hz); 1.19 (m, 1H); 1.21 (s,
3H); 1.25 (s, 3H); 1.42-1.59 (m, 2H); 1.62 (m, 1H); 1.70 (m, 1H); 2.01 (m, 1H);
3.39-3.61 (m, 3H); 4.02 (dq, 1H, J; = 10.8 Hz, J, = 7.1 Hz); 4.14 (dq, 1H, J; = 10.8
Hz, J, = 7.1 Hz); 5.13 (s, 1H); 6.21 (dt, 1H, J; = 15.9 Hz, J, = 5.7 Hz) 6.43 (d, 1H, J
= 15.9 Hz); 7.14-7.36 (m, 5H). *C NMR (8): 13.9 (CHs); 20.0 (CHs); 22.0 (CHs);
24.8 (CH,); 26.4 (CH3); 31.1 (CH); 34.7 (CH;); 40.9 (CH,); 45.8 (CH); 46.3 (CH,);
57.1 (C); 61.1 (CH,); 76.0 (CH); 85.2 (CH); 125.9 (2 CH); 126.8 (CH); 128.2 (2 CH);
129.4 (CH); 130.5 (CH); 137.1 (C); 168.7 (C). IR (Film): 3060, 3040, 3020, 1750,
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1600, 730, 700 cm™. HRMS calcd for CpHyuNO; [M + H]* 372.2533, found
372.2541.

General procedure for the reduction of ketones 1, 4 and 6 with NaBH,.

To a solution of the corresponding ketone 1, 4 or 6 (5.0 mmol) in ethanol (30
mL) cooled at -10 2C, NaBH,; (113 mg, 3.0 mmol) was added with magnetic
stirring. After 2 h stirring, additional NaBH, (75 mg) was added and the mixture
was further stirred for 3 h at 0 eC. Then 75 mL of H,O was added, and the
mixture was stirred for 1 h at room temperature. The ethanol was removed
under vacuum and the remaining water was extracted with ethyl acetate (4 x
35 mL). The combined organic layers were washed with brine, dried over
MgS0,, concentrated at reduced pressure and the resulting residue was
purified by flash chromatography on silica gel using hexanes-ethyl acetate 45:1

as eluent and/or recrystallization.

(S)-1-[(2S,4aS,7R,8aR)-3-(3-Methylbut-2-enyl)-4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazin-2-yl)-2-methylpropan-1-ol (10b). This compound was
obtained from 1 (1.10 g). Yield: 1.07 g, 97%. Colorless oil. [a]p>> = -35.5 (c = 0.9,
CH,Cl,). "H NMR (8): 0.87-1.16 (m, 3H); 0.90 (d, 3H, J=6.8 Hz); 0.92 (d, 3H, J=
6.5 Hz); 1.01 (d, 3H, J = 7.0 Hz); 1.14 (s, 3H); 1.20 (s, 3H); 1.39-1.50 (m, 2H);
1.57-1.72 (m, 2H); 1.61 (s, 3H); 1.68 (s, 3H); 1.85-1.95 (m, 2H); 2.51 (s broad
1H); 3.20 (dd, 1H J; = 12.8 Hz, J, = 5.3 Hz); 3.35-3.51 (m, 3H); 4.47 (d, 1H, J = 8.5
Hz); 5.18 (t, 1H, J = 5.3 Hz). >C NMR (8): 15.5 (CH3); 17.7 (CHs); 19.9 (CHs); 22.1
(CHs); 22.6 (CHs); 24.9 (CH,); 25.6 (CHs); 26.9 (CHs); 29.1 (CH); 31.3 (CH); 35.0
(CH,); 40.1 (CH,); 41.2 (CH,); 45.0 (CH); 57.1 (C); 72.6 (CH); 77.0 (CH); 87.5 (CH);
127.1 (CH); 130.1 (C). IR (Film): 3500 (broad), 750, 700 cm™. HRMS calcd for
Cy0H3sNO, [M + H]" 324.22897, found 324.2892.

(S)-[(2S,4aS,7R,8aR)-3-cinnamyl-4,4,7-trimethyl-octahydro-2H-

benzo[e][1,3]oxazin-2-yl](phenyl)methanol (10h). This compound was
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obtained from 4 (2.00 g). Yield: 1.90 g, 94%. Colorless solid. Mp: 92-93 2C (from
ethanol). [a]p® = -109,3 (c = 0.8, CH,Cl,). 'H NMR (8): 0.82-0.89 (m, 2H); 0.85
(d, 3H, J = 6.5 Hz); 0.98 (m, 1H); 1.22 (s, 3H); 1.24 (s, 3H); 1.34 (m, 1H); 1.45-
1.64 (m, 2H); 1.69 (m, 1H); 1.75 (m, 1H); 3.21 (s, 1H); 3.23 (td, 1H, J;= 10.6 Hz,
J,=3.9 Hz); 3.54 (dd, 1H, J; = 17.8 Hz, J,= 5.9 Hz); 3.80 (dd, 1H, J;= 17.8 Hz, J, =
5.9 Hz); 4.56 (d, 1H, J = 8.3 Hz); 4.62 (d, 1H, J = 8.3 Hz); 6.37 (dt, 1H, J; = 16.0 Hz,
J,=5.9 Hz); 6.56 (d, 1H, J = 16.0 Hz); 7.15-7.37 (m, 8H); 7.56-7.66 (m, 2H). °C
NMR (8): 22.2 (CHs); 22.6 (CHs); 25.0 (CH,); 27.1 (CH5); 31.3 (CH); 35.1 (CH,);
41.1 (CH,); 44.3 (CH,); 45.3 (CH); 57.8 (C); 71.7 (CH); 77.2 (CH); 90.6 (CH); 126.3
(2 CH); 127.2 (3 CH); 127.5 (CH); 127.9 (2 CH); 128.5 (2 CH); 129.9 (CH); 132.0
(CH); 137.2 (C); 141.2 (C). IR (Nujol dispersion): 3460 (broad), 1590, 720, 705,
680 cm™. HRMS calcd for CygH36NO, [M + H]" 406.2741, found 406.2721.

(S)-[(2S,4aS,7R,8aR)-3-((E)-2-Methyl-3-phenylallyl)-4,4,7-trimethyl-
octahydro-2H-benzo[e][1,3]oxazin-2-yl](phenyl)methanol (10i). This
compound was obtained from 6 (1.05 g). Yield: 0.98 g, 95%. Colorless solid. Mp:
108-109 oC (from ethanol). [a]o™ = -36.0 (c = 0.9, CHCl5). "H NMR (8): 0.83-108
(m, 3H); 0.87 (d, 3H, J = 6.5 Hz); 1.21 (s, 3H); 1.32 (s, 3H); 1.33 (m, 1H); 1.48 (m,
1H); 1.57 (m, 1H); 1.64-1.79 (m, 2H); 1.89 (s, 3H); 3.08 (s, 1H); 3.29 (td, 1H, J; =
10.4 Hz, J, = 3.9 Hz); 3.38 (d, 1H, J = 19.1 Hz); 3.73 (d, 1H, J = 19.1 Hz); 4.53 (d,
1H, J = 8.4 Hz); 4.65 (d, 1H, J = 8.4 Hz); 6.90 (s, 1H); 7.09-7.37 (m, 8H); 7.42-7.50
(m, 2H). ®C NMR (8): 16.8 (CH5); 22.1 (CHs); 22.5 (CHs); 24.9 (CH,); 26.1 (CHs);
31.2 (CH); 35.0 (CH,); 41.0 (CH,); 45.3 (CH); 48.8 (CH,); 57.4 (C); 72.6 (CH); 76.9
(CH); 90.6 (CH); 124.2 (CH); 126.0 (CH); 127.1 (2 CH); 127.3 (CH); 127.7 (2 CH);
128.0 (2 CH); 128.8 (2 CH); 137.9 (C); 140.4 (C); 141.0 (C). IR (Nujol dispersion):
3525 (broad), 3020, 1585, 750, 700 cm™. HRMS calcd for C,gH3;NO, [M + H]*
420.2897, found 420.2880.

(5)-[(25,4aS,7R,8aR)-3-((E)-3-Phenylbut-2-enyl)-4,4,7-trimethyl-octahydro-
2H- benzo[e][1,3]oxazin-2-yl)methanol (10g). A mixture of alcohol 2 (1.50 g,
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5.0 mmol), glycolaldehyde dimer (0.30 g, 2,5 mmol), toluene (25 mL) and CH,Cl,
(10 mL) was heated at reflux. Additional portions of glycolaldehyde dimer (60
mg, 0.5 mmol) were added each day and the heating was continued for 6 days.
The solvent was evaporated under vacuum, and the residue was
chromatographed on silica gel using hexanes-ethyl acetate 8/1 as eluent. Yield:
1.03 g, 60%. Colorless oil. [a]p>> = -37.9 (c = 1.1, CH,Cl,). *H NMR (6): 0.86-1.14
(m, 3H); 0.93 (d, 3H, J = 6.3 Hz); 1.15 (s, 3H); 1.18 (s, 3H); 1.39-1.50 (m, 2H);
1.55 (m, 1H); 1.67 (m, 1H); 1.94 (m, 1H); 2.02 (s, 3H); 3.05 (s broad, 1H); 3.27
(dd, 1H, J; = 16.8 Hz, J, = 5.8 Hz); 3.42-3.60 (m, 2H); 3.61 (d, 2H, J = 5.4 Hz); 4.62
(t, 1H, J = 5.4 Hz); 5.86 (t, 1H, J = 5.8 Hz); 7.12-7.39 (m, 5H). *C NMR (8): 15.5
(CHs); 18.7 (CH3); 21.9 (CHs); 24.7 (CH,); 26.5 (CHs); 30.8 (CH); 34.5 (CH,); 40.8
(CH,); 41.7 (CH,); 46.9 (CH); 56.5 (C); 63.4 (CH,); 75.4 (CH); 87.3 (CH); 125.2 (2
CH); 126.2 (CH); 127.7 (2 CH); 130.2 (CH); 132.1 (C); 142.8 (C). IR (Film): 3425
(broad), 3060, 3040, 1600, 730, 700, 650 cm™. HRMS calcd for Cy,H3,NO, [M +
H]" 344.2584, found 344.2582.

(5)-2-[(2S,4aS,7R,8aR)-3-cinnamyl-4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazin-2-yl)propan-2-ol (10j). To a stirred solution of benzoxazine
8 (1.50 g, 4.0 mmol) in anhydrous ethyl ether (20 mL) cooled to 0 2C, an
ethereal solution of methylmagnesium iodide (3.0 mL of 3.0 M solution,
Aldrich) was added dropwise under a nitrogen atmosphere. Stirring was
continued until disappearance of the starting ester (TLC, 20 min.). The mixture
was quenched with saturated aqueous NH,ClI (50 mlL), the layers were
separated and the aqueous was extracted with ethyl acetate (3 x 20 mL). The
combined organic layers were washed with brine, dried over MgSO, and the
solvent was evaporated under vacuum. The residue was purified by flash
chromatography on silica gel, using hexanes-ethyl acetate 40:1 as eluent. Yield:
1.25 g, 86%. Colorless solid. Mp: 64-65 °C (from ethanol). [a]p> = -24.6 (c = 1.0,
CH,Cl,). "H NMR (8): 0.83-1.01 (m, 2H); 0.93 (d, 3H, J = 6.5 Hz); 1.11 (m, 1H);
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1.12 (s, 3H); 1.22 (s, 3H); 1.25 (s, 3H); 1.27 (s, 3H); 1.41-1.63 (m, 3H); 1.70 (m,
1H); 1.92 (m, 1H); 2.51 (s, 1H); 3.41-3.59 (m, 2H); 4.23 (dd, 1H, J; = 18.5 Hz, J, =
5.0 Hz); 4.36 (s, 1H); 6.33 (dt, 1H, J; = 16.0 Hz, J, = 5.0 Hz); 6.47 (d, 1H, J = 16.0
Hz); 7.12-7.40 (m, 5H). *C NMR (8): 22.3 (CHs); 23.1 (CHs); 24.8 (CHs); 25.0
(CH,); 26.8 (CH5); 30.2 (CHs); 31.5 (CH); 35.2 (CH,); 41.5 (CH,); 44.5 (CH); 45.1
(CH,); 57.8 (C); 72.5 (C); 77.4 (CH); 90.4 (CH); 126.0 (2 CH); 126.6 (CH); 128.4 (3
CH); 134.1 (CH); 137.9 (C). IR (Nujol dispersion): 3560 (broad), 3080, 3060,
3030, 1600, 770, 740, 725, 625 cm™. HRMS calcd for CyHigNO, [M + H]*
358.2741, found 358.2733.

(R)-[(2S,4aS,7R,8aR)-3-cinnamyl-4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazin-2-yl](phenyl)methanol (10k). To a stirred solution of
aldehyde 9 (1.50 g, 4.6 mmol) in anhydrous ethyl ether (20 mL) cooled to -10
9C, an ethereal solution of freshly prepared phenylmagnesium bromide (6.5
mL, 1.0 M solution) was added dropwise under a nitrogen atmosphere. Stirring
was continued for 20 min and the mixture was quenched with saturated
aqueous NH4Cl (50 mL). The layers were separated and the aqueous was
extracted with ethyl acetate (3 x 20 mL). The combined organic layers were
washed with brine, dried over MgS0O, and the solvent was evaporated under
vacuum. The residue was purified by flash chromatography on silica gel, using
hexanes-ethyl acetate 50:1 as eluent. Yield: 1.68 g, 91%. Colorless solid. Mp:
120-121 °C (from ethanol). [a]o>> = -9.3 (c = 0.5 CH,Cl,). *H NMR (8): 0.83-1.00
(m, 2H); 0.93 (d, 3H, J = 6.5 Hz); 1.10 (s, 3H); 1.11 (m, 1H); 1.13 (s, 3H); 1.40-
1.55 (m, 2H); 1.60 (m, 1H); 1.70 (m, 1H); 1.95 (m, 1H); 3.24 (s broad, 1H); 3.42
(dd, 1H, J; = 18.2 Hz, J, = 5.3 Hz); 3.53 (td, 1H, J; = 10.5 Hz, J, = 4.0 Hz); 3.72 (dd,
1H, J; = 18.2 Hz, J, = 5.3 Hz); 4.73 (d, 1H, J = 5.7 Hz,); 4.77 (d, 1H, J = 5.7 Hz);
6.14 (dt, 1H, J; = 16.0 Hz, J, = 5.3 Hz); 6.30 (d, 1H, J = 16.0 Hz); 7.18-7.38 (m,
10H). *C NMR (8): 20.1 (CHs); 22.2 (CHs); 25.0 (CH,); 26.6 (CHs); 31.3 (CH); 35.0
(CH,); 41.3 (CH,); 45.7 (CH,); 46.5 (CH); 57.3 (C); 73.6 (CH); 76.3 (CH); 90.2 (CH);
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126.1 (2 CH); 126.9 (CH); 127.6 (CH); 127.7 (2 CH); 128.0 (2 CH); 128.4 (2 CH);
129.1 (CH); 132.1 (CH); 137.4 (C); 140.6 (C). IR (Nujol dispersion): 3490 (broad),
3060, 3050, 3030, 1600, 740, 695 cm™. HRMS calcd for Cy;H3gNO, [M + H]*
406.2741, found 406.2738

[(2S,4aS,7R,8aR)-3-(But-3-enyl)-4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazin-2-yl](phenyl)methanone (25). This benzoxazine was
synthesized as described for oxazine 6 starting from aminoalcohol 24 (1.0 g),
and purified by flash chromatography on silica gel with hexanes/ethyl acetate
16:1 as eluent. Yield: 0.69 g, 46%. Colorless oil. [a]p>> = -31.3 (c = 0.6, CH,Cl,).
'H NMR (8): 0.84-1.03 (m, 2H); 0.93 (d, 3H, J = 6.5 Hz); 1.21 (m, 1H); 1.22 (s,
3H); 1.39 (s, 3H); 1.44-1.57 (m, 2H); 1.62-1.76 (m, 3H); 1.90 (m, 1H); 2.02 (m,
1H); 2.59 (ddd 1H, J; = 15.3 Hz, J, = 10.6 Hz, J3 = 5.4 Hz); 2.77 (ddd, 1H, J; = 15.3
Hz, J, = 10.8 Hz, J5 = 5.6 Hz); 3,58 (td, 1H, J; = 10.5 Hz, J, = 4.1 Hz); 4.71-4.80 (m,
2H); 5.48 (m, 1H); 5.73 (s, 1H); 7.40-7.49 (m, 2H); 7.54 (m,1H); 8.20-8.23 (m,
2H). *C NMR (8): 20.2 (CHs); 22.2 (CHs); 25.0 (CH,); 26.4 (CHs); 31.3 (CH); 34.9
(CH,); 37.0 (CH,); 41.2 (CH,); 44.0 (CH,); 45.9 (CH); 57.6 (C); 76.1 (CH); 88.0
(CH); 115.3 (CH,); 128.1 (2 CH); 129.3 (2 CH); 133.1 (CH); 135.3 (C); 136.1 (CH);
195.0 (C). IR (Film): 3080, 1690, 1610, 1485, 1350, 975, 725 cm™’. HRMS calcd
for C,,H3,NO, [M + H]* 342.2428, found 342.2428.

(S)-[(2S,4aS,7R,8aR)-3-(But-3-enyl)--4,4,7-trimethyl-octahydro-2H-
benzo[e][1,3]oxazin-2-yl](phenyl)methanol (26). This alcohol was synthesized
by reduction of ketone 25 (0.55 g) with NaBH, as described for alcohols 10b,
10h and 10i, and purified by flash chromatography on silica gel with
hexanes/ethyl acetate 50:1 as eluent. Yield: 0.53 g, 96%. Colorless solid. Mp:
93-94 oC (from ethanol). [a]o> = -71.5 (c = 1.0, CH,Cl,). *H NMR (§): 0.83-0.94
(m, 2H); 0.85 (d, 3H, J = 6,5 Hz); 0.97 (m, 1H); 1.21 (s, 3H); 1,22 (s, 3H); 1.35 (m,
1H); 1.47 (m, 1H); 1.58 (m, 1H); 1.62-1.71 (m, 2H); 2.23-2.46 (m, 2H); 2.70 (ddd,
1H, J; = 15.8 Hz, J, = 10.0 Hz, J; = 5.7 Hz); 3.06 (ddd, 1H, J; = 15.8 Hz, J, = 10.5
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Hz, J5 = 5.6 Hz); 3,22 (td, 1H, J;= 10.6 Hz, J, = 3.8 Hz); 3.37 (s broad, 1H); 4.47 (d,
1H, J = 8.6 Hz); 4,53 (d, 1H, J = 8.6 Hz); 5.02-5.12 (m, 2H); 5.82 (m, 1H); 7.24-
7.35 (m, 3H); 7.44-7.47 (m, 2H). >C NMR (8): 22.1 (CHs); 22.8 (CH5); 25.0 (CH,);
26.8 (CHs); 31.3 (CH); 35.1 (CH,); 38.0 (CH,); 40.9 (CH,); 41.9 (CH,); 44.8 (CH);
57.6 (C); 71.4 (CH); 77.2 (CH); 90.6 (CH); 116.1 (CH,); 127.2 (2 CH); 127.4 (CH);
127.8 (2 CH); 136.3 (CH); 141.1 (C). IR (Nujol dispersion): 3030, 1590, 750, 720,
690 cm™. HRMS calcd for C,,H34,NO, [M + H]" 344.2584, found 344.2567.

Characterization data for selenocyclization products

(15,4S,7aS,10R,11aR,12aS)-1-Isopropyl-4-phenyselenenyl-3,3,7,7,10-
pentamethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (11b).
Colorless solid. Mp: 101-102 °C (from hexane). [a]p”> = +68.3 (c = 1.3, CH,Cl,).
'H NMR (8): 0.60 (s, 3H); 0.78-1.07 (m, 3H); 0.89 (d, 6H, J = 6.6 Hz); 0.93 (d, 3H,
J = 6.8 Hz); 1.09 (s, 3H); 1.15 (m, 1H); 1.21 (s, 3H); 1.37-1.49 (m, 2H); 1.56 (s,
3H); 1.61 (m, 1H); 1.75-1.85 (m, 2H); 2.92 (d, 1H, J = 12.4 Hz); 3.22-3.40 (m, 4H);
4.57 (d 1H, J = 7.1 Hz); 7.11-7.32 (m, 3H); 7.58-7.64 (m, 2H). *C NMR (8): 16.8
(CH5); 20.2 (CHs); 21.1 (CHs); 21.2 (CHs); 22.2 (CHs); 24.9 (CH,); 26.9 (CH5); 30.7
(CH3); 30.9 (CH); 31.2 (CH); 34.9 (CH,); 41.5 (CH,); 44.3 (CH;); 46.9 (CH); 56.8
(C); 59.4 (CH); 75.0 (CH); 77.1 (CH and C); 86.8 (CH); 127.4 (CH); 128.9 (2 CH);
129.9 (C); 135.0 (2 CH). IR (Nujol dispersion): 3040, 3020, 1580, 750, 695, 670,
640 cm™. HRMS calcd for C,sHa,NO,Se [M + H]* 480.2377, found 480.2380.

(15,4R,7aS,10R,11aR,12aS)-1-Isopropyl-4-phenyselenenyl-3,3,7,7,10-

pentamethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (12b).
Colorless oil. [a]p™® = +4.2 (c = 0.2, CH,Cl,). 'H NMR (8): 0.72 (s, 3H); 0.75-1.15
(m, 3H); 0.81 (d, 3H, J=6.9 Hz); 0.86 (s, 3H); 0.88 (d, 3H, J = 6.5 Hz); 0.89 (d,
3H, J=6.9 Hz); 1.20-1.35 (m, 2H); 1.23 (s, 3H); 1.42 (s, 3H); 1.50-1.68 (m, 2H);
1.88 (m, 1H); 2.20 (m, 1H); 2.89 (dd, 1H, J;= 13.5 Hz, J,= 8.9 Hz); 3.08 (d, 1H, J =
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13.5 Hz); 3.22 (td, 1H, J; = 10.6 Hz, J, = 4.3 Hz); 3.35 (dd, 1H, J;= 7.7 Hz, J, = 2.5
Hz); 3.57 (d, 1H, J = 8.9 Hz); 3.83 (d, 1H, J = 7.7 Hz); 7.20-7.26 (m, 3H); 7.52-7.72
(m, 2H). *C NMR (8): 12.6 (CHs); 15.0 (CHs); 20.4 (CHs); 22.1 (CH3); 25.1 (CHs);
25.2 (CH,); 25.8 (CHs); 26.2 (CHs); 28.3 (CH); 31.0 (CH); 34.7 (CH,); 41.1 (CH,);
47.0 (CH,); 49.8 (CH); 55.6 (CH); 57.8 (C); 75.1 (CH); 75.8 (C); 76.5 (CH); 87.3
(CH); 127.3 (CH); 129.0 (2 CH); 130.0 (C); 134.3 (2 CH). IR (Film): 3045, 3020,
1580, 745, 700, 670 cm™. HRMS calcd for C,gH4,NO,Se [M + H]* 480.2377, found
480.2385 .

(1S,3S,6aS,9R,10aR,11aS)-1-Isopropyl-3-(1-methyl-1-phenylselenenylethy)-
6,6,9-trimethyl-decahydro-3H,7H-[1,4]oxazino[3,4-b][1,3]benzoxazine (14b).
Colorless solid. Mp: 121-122 2C (from ethanol). [oc]D25 =-0.2 (c = 1.0, CH,Cl,). *H
NMR (8): 0.83-1.14 (m, 3H); 0.93 (d, 3H, J = 7.0 Hz); 0.95 (d, 3H, J = 6.6 Hz); 0.97
(s, 3H); 1.02 (d, 3H, J =7.0 Hz); 1.18 (s, 3H); 1.22-1.51 (m, 2H); 1.38 (s, 3H); 1.40
(s, 3H); 1.68-1.77 (m, 2H); 1.94 (m, 1H); 2.12 (m, 1H); 2.38 (dd, 1H, J; = 11.2 Hz,
J, =10.3 Hz); 3.10 (dd, 1H, J;= 7.9 Hz, J,= 2.3 Hz); 3.21 (dd, 1H, J; = 12.2 Hz, J, =
1.8 Hz); 3.35 (td, 1H, J; = 10.5 Hz, J, = 4.3 Hz); 3.48 (dd, 1H, J; = 10.3 Hz, J,=1.8
Hz); 3.82 (d, 1H, J = 7.9 Hz); 7.27-7.41 (m, 3H); 7.65-7.70 (m, 2H). *C NMR (8):
11.4 (CHs); 15.8 (CHs); 20.4 (CHs); 22.1 (CHs); 25.0 (CH,); 25.7 (CHs); 26.0 (CHs);
26.9 (CHs); 27.8 (CH); 31.1 (CH); 34.6 (CH;); 41.2 (CH,); 43.6 (CH,); 49.0 (C); 50.0
(CH); 55.6 (C); 74.3 (CH); 81.6 (CH); 82.2 (CH); 83.4 (CH); 127.4 (C); 128.4 (CH);
128.5 (2 CH); 138.4 (2 CH). IR (Nujol dispersion): 3040, 3020, 1585, 740, 690 cm’
'. HRMS calcd for CpgHaoNO,Se [M + H]* 480.2377, found 480.2380

(35,4R,7aS,10R,11aR,12aS)-3-Phenyl-4-phenyselenenyl-4,7,7,10-tetramethyl-

decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (12f). Colorless solid.
Mp: 164-165 °C (from hexane). [a]o*> = +54.3 (c = 0.5 CH,Cl,). *H NMR (8): 0.82-
0.97 (m, 2H); 0.83 (s, 3H); 0.89 (s, 3H); 0.91 (d, 3H, J = 6.5 Hz); 1.10-1.43 (m,
3H); 1.27 (s, 3H); 1.55-1.68 (m, 2H); 1.90 (m, 1H); 2.82 (d, 1H, J = 14.8 Hz); 3.08
(d, 1H, J = 14.8 Hz); 3.33 (dt, 1H, J; = 10.6 Hz, J,= 4.1 Hz); 3.80 (dd, 1H, J;= 4.0
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Hz, J,= 14.3 Hz); 4.18 (d, 1H, J = 14.3 Hz); 4.29 (d, 1H, J = 4.0 Hz); 4.50 (s, 1H);
7.20-7.39 (m, 6H); 7.41-7.45 (m, 2H); 7.50-7.54 (m, 2H). >C NMR (6): 14.5 (CHs);
20.5 (CH3); 22.1 (CH3); 25.1 (CH,); 26.8 (CHs); 31.2 (CH); 34.7 (CH,); 41.2 (CH,);
49.2 (CH); 53.4 (CH;); 54.7 (C); 57.2 (C); 76.3 (CH); 77.4 (CH;); 87.0 (CH); 92.3
(CH); 126.6 (C); 127.2 (2 CH); 127.5 (CH); 128.4 (2 CH); 128.6 (3 CH); 138.5 (2
CH); 139.3 (C). IR (Nujol dispersion): 3060, 3020, 1580, 745, 715, 700, 650 cm ™.
HRMS calcd for C,gH3sNO,Se [M + H]*500.2062, found 500.2039.

(3S,6aS,9R,10aR,11aS)-3-[(S)-Chloro(phenyl)methyl]-3,6,6,9-tetramethyl-
decahydro-3H,7H-[1,4]oxazino[3,4-b][1,3]benzoxazine (15f). Colorless solid.
Mp: 166-167 °C (from hexane/ethyl acetate). [a]D25= +21.1 (c= 1.3, CH,Cl,). 'H
NMR (8): 0.89-1.14 (m, 3H); 0.92 (d, 3H, J = 6.6 Hz); 0.94 (s, 3H); 1.18 (s, 3H);
1.29 (s, 3H); 1.34-1.50 (m, 2H); 1.57 (m, 1H); 1.65 (m, 1H); 1.93 (m, 1H); 2.35 (d,
1H, J = 11.5 Hz); 2.79 (d, 1H, J = 11.5 Hz); 3.46 (td, 1H, J; = 10.5 Hz, J, = 4.1 Hz);
3.75 (dd, 1H, J;= 12.6 Hz, J,= 2.9 Hz); 3.96 (dd, 1H, J; = 12.6 Hz, J,= 2.9 Hz); 4.50
(t, 1H, J = 2.9 Hz); 5.65 (s, 1H); 7.32-7.47 (m, 3H); 7.48-7.51 (m, 2H). *C NMR
(6): 19.2 (CHs3); 19.4 (CHs3); 22.2 (CH3); 24.9 (CH,); 25.5 (CH3); 31.3 (CH); 34.8
(CH,); 41.2 (CH,); 45.0 (CH); 46.1 (CH,); 55.7 (C); 64.0 (CH); 64.2 (CH,); 75.8
(CH); 75.9 (C); 80.2 (CH); 127.8 (2 CH); 128.2 (CH); 129.0 (2 CH); 138.5 (C). IR
(Nujol dispersion): 3040, 3020, 750, 730, 700, 670 cm™. HRMS calcd for
Cy,H33CINO, [M + H]"378.2194, found 378.2182.

(3R,6aS,9R,10aR,11aS)-3-[(R)-Chloro(phenyl)methyl]-3,6,6,9-tetramethyl-

decahydro-3H,7H-[1,4]oxazino[3,4-b][1,3]benzoxazine (16f). Colorless oil.
[a]p” = -63.1 (c = 0.6, CH,Cl,). "H NMR (8): 0.84-1.05 (m, 2H); 0.90 (s, 3H); 0.95
(d, 3H, J = 6.6 Hz); 1.08 (m, 1H); 1.00 (s, 3H); 1.25 (s, 3H); 1.41-1.51 (m, 2H);
1.64-1.73 (m, 2H); 1.95 (m, 1H); 2.14 (d, 1H, J = 12.0 Hz); 2.68 (d, 1H, J = 12.0
Hz); 3.41 (td, 1H, J; = 10.6 Hz, J,= 4.3 Hz); 3.68 (dd, 1H, J;= 11.8 Hz, J,= 7.8 Hz);
3.77 (dd, 1H, J; = 11.8 Hz, J, = 4.1 Hz); 4.21 (dd, 1H, J; = 7.8 Hz, J, = 4.1 Hz); 5.90
(s, 1H); 7.27-7.32 (m, 3H); 7.51-7.56 (m, 2H). *C NMR (8): 12.5 (CHs); 19.5
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(CHs); 22.1 (CH3); 24.9 (CH;); 25.5 (CHs); 31.1 (CH); 34.6 (CH,); 41.1 (CH,); 48.1
(CH,); 49.5 (CH); 55.7 (C); 63.7 (CH, and CH); 74.6 (CH); 76.2 (C); 81.5 (CH);
127.8 (2 CH); 128.2 (CH); 129.1 (2 CH); 138.3 (C). IR (Film): 3060, 3040, 1595,
750, 730, 700, 680, 640 cm™. HRMS calcd for Cy,H33CINO, [M + H]* 378.2194,
found 378.2182.

(3R,4S,7aS,10R,11aR,12aS)-3-Phenyl-4-phenyselenenyl-3,7,7,10-tetramethyl-
decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (11g). Colorless oil.
[a]o® = +39.0 (c = 0.9, CHCl5). "H NMR (8): 0.82-0.98 (m, 2H); 0.85 (s, 3H); 0.94
(d, 3H, J=6.5Hz); 0.99 (s, 3H); 1.14 (m, 1H); 1.29-1.60 (m, 3H); 1.55 (s, 3H);
1.68 (m, 1H); 1.96 (m, 1H); 2.98 (d, 1H, J = 13.0 Hz); 3.45 (td, 1H, J; = 10.4 Hz, J,
= 4.2 Hz); 3.47 (d, 1H, J = 13.4 Hz); 3.63 (dd, 1H, J; = 13.0 Hz, J, = 8.3 Hz); 3.90
(dd, 1H, J, = 13.4 Hz, J, = 4.5 Hz); 4.10 (d, 1H, J = 8.3 Hz); 4.45 (d, 1H, J = 4.5 Hz);
7.18-730 (m, 6H); 7.55-7.70 (m, 4H). >*C NMR (333 K) (6): 18.1 (CHs); 22.1 (CH3);
25.2 (CH,); 26.8 (CH3); 27.6 (CHs); 31.3 (CH); 35.8 (CH,); 41.5 (CH,); 44.6 (CH,);
47.5 (CH); 57.0 (C); 57.6 (CH); 66.8 (CH;); 75.6 (CH); 80.7 (C); 84.0 (CH); 126.1 (2
CH); 126.8 (CH); 127.2 (CH); 128.0 (2 CH); 129.1 (2 CH); 132.1 (C); 133.9 (2 CH);
147.2 (C). IR (Film): 3040, 3020, 1580, 760, 700, 670 cm™. HRMS calcd for
CysH3sNO,Se [M + H]"500.2062, found 500.2048.

(3S,4R,7aS,10R,11aR,12aS)-3-Phenyl-4-phenyselenenyl-3,7,7,10-tetramethyl-

decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (12g). Colorless oil.
[a]o” =-0.3 (c=1.1, CH,Cl,). "H NMR (8): 0.65 (s, 3H); 0.80-1.00 (m, 3H); 0.87
(d, 3H, J = 6.5 Hz); 0.90 (s, 3H); 1.09 (m, 1H); 1.38 (m, 1H); 1.52 (s, 3H); 1.53-
1.66 (m, 2H); 1.85 (m, 1H); 3.11 (dd, 1H, J; = 13.8 Hz, J, = 8.6 Hz); 3.20-3.28 (m,
2H); 3.32 (td, 1H, J, = 10.6 Hz, J,= 4.2 Hz); 3.58 (dd, 1H, J; = 13.0 Hz, J, = 2.8 Hz);
4.15-4.22 (m, 2H); 7.20-7.38 (m, 6H); 7.68-7.74 (m, 2H); 7.80-7.85 (m, 2H). *C
NMR (8): 12.8 (CH3); 22.0 (CHs); 25.0 (CH,); 25.6 (CHs); 28.2 (CH3); 31.0 (CH);
34.6 (CH,); 40.9 (CH,); 46.5 (CH,); 49.6 (CH); 54.0 (CH); 57.2 (C); 67.7 (CH,); 75.1
(CH); 80.4 (C); 84.6 (CH); 126.3 (2 CH); 127.2 (CH); 127.6 (CH); 128.0 (2 CH);
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129.1 (2 CH); 130.1 (C); 134.1 (2 CH); 145.7 (C). IR (Film): 3040, 1580, 760, 730,
700, 660 cm™. HRMS calcd for C,gH3sNO,Se [M + H]* 500.2062, found 500.2075.

(1S,3R,4S,7aS,10R,11aR,12aS5)-1,3-Diphenyl-4-phenyselenenyl-7,7,10-
trimethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (11h).
Colorless solid. Mp: 204-205 °C, (from ethanol). [a]p>>= -59.5 (c = 1.0, CH,Cl,).
'"H NMR (8): 0.78-0.98 (m, 2H); 0.90 (d, 3H, J = 6.4 Hz); 0.94 (s, 3H); 1.05 (m,
1H); 1.11 (s, 3H); 1.21 (m, 1H); 1.34 (m, 1H); 1.48 (m, 1H); 1.63 (m, 1H);1.82 (m,
1H); 3.27 (dd, 1H, J; = 12.6 Hz, J, = 1.0 Hz); 3.35 (td, 1H, J; = 10.3 Hz, J, = 3.5 Hz);
3.48-3.62 (m, 2H); 4.51-4.58 (m, 2H); 4.67 (d, 1H, J = 7.1 Hz); 7.12-7.42 (m,
15H). *C NMR (333 K) (8): 19.7 (CHs); 22.1 (CHs); 25.1 (CH,); 27.5 (CHs); 31.2
(CH); 35.0 (CH,); 41.4 (CH;); 46.4 (CH,); 47.8 (CH); 53.9 (CH); 57.1 (C); 75.2 (CH);
83.8 (CH); 89.1 (CH); 89.7 (CH); 126.6 (2 CH); 126.9 (CH); 127.3 (2 CH); 127.4
(CH); 127.7 (3 CH); 127.9 (2 CH); 128.8 (2 CH); 129.1 (C); 135.1 (2 CH); 141.9 (C);
142.0 (C). IR (Nujol dispersion): 3060, 1600, 1580, 740, 720, 690 cm™. HRMS
calcd for C33HaoNO,Se [M + H]"562.2219, found 562.2241.

(15,3S5,4R,7aS,10R,11aR,12aS)-1,3-Diphenyl-4-phenyselenenyl-7,7,10-
trimethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (12h).
Colorless oil. [a]o> = +17,2 (c = 1.0, CH,Cl,). *H NMR (8): 0.77-0.96 (m, 3H); 0.78
(d, 3H, J = 6.5 Hz); 0.99 (s, 6H); 1.11-1.62 (m, 5H); 3.11 (td, 1H, J; = 10.6 Hz, J, =
4.0 Hz); 3.23 (dd, 1H, J; = 13.8 Hz, J,= 8.3 Hz); 3.51 (dd, 1H, J; = 13.8 Hz, J/, = 1.0
Hz); 4.08 (ddd, 1H, J; = 9.0 Hz, J, = 8.3 Hz, J5 = 1.0 Hz); 4.29 (d, 1H, J = 7.6 Hz);
4.32 (d, 1H, J = 7.6 Hz); 4.85 (d, 1H, J = 9.0 Hz); 7.13-7.27 (m, 11H); 7.39-7.44
(m, 2H); 7.59-7.62 (m, 2H). **C NMR (8): 14.5 (CH5); 22.0 (CH3); 25.2 (CH,); 26.7
(CH5); 31.0 (CH); 34.7 (CH,); 40.8 (CH,); 47.0 (CH,); 48.1 (CH); 49.3 (CH); 58.0
(C); 75.2 (CH); 77.9 (CH); 80.4 (CH); 88.4 (CH); 126.9 (CH); 127.5 (2 CH); 127.6 (2
CH); 127.7 (CH); 127.9 (CH); 128.0 (2 CH); 128.1 (2 CH); 129.1 (2 CH); 129.2 (C);
134.7 (2 CH); 139.1 (C); 140.9 (C). IR (Film): 3020, 3010, 1595, 1580, 750, 720,
690 cm™. HRMS calcd for C33HaoNO,Se [M + H]*562.2219, found 562.2234.
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(1S,3R,4S,7aS,10R,11aR,12a5)-1,3-Diphenyl-4-phenyselenenyl-4,7,7,10-
tetramethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (11i).
Colorless oil. [a]p>> = -67.2 (c = 1.0, CH,Cl,). "H NMR (333 K) (8): 0.78-0.94 (m,
2H); 0.82 (s, 3H); 0.90 (d, 3H, J = 6.5 Hz); 1.02-1.20 (m, 2H); 1.09 (s, 3H); 1.32 (s,
3H); 1.35 (m, 1H); 1.48 (m, 1H); 1.63 (m, 1H); 1.87 (m, 1H); 3.04 (d, 1H, J = 14.8
Hz); 3.35 (td, 1H, J; = 10.4 Hz, J, = 4.0 Hz); 3.70 (d, 1H, J = 14.8 Hz); 4.45 (d, 1H, J
= 7.5 Hz); 4.74 (d, 1H, J = 7.5 Hz); 4.76 (s, 1H); 7.10-7.30 (m, 9H); 7.40-7.59 (m,
6H). *C NMR (333 K) (8): 20.2 (CHs); 20.9 (CHs); 22.2 (CHs); 25.2 (CH,); 27.5
(CH5); 31.3 (CH); 35.2 (CH,); 41.6 (CH,); 47.8 (CH) 52.5 (CH,); 54.7 (C); 56.9 (C);
75.5 (CH); 85.2 (CH); 90.2 (CH); 92.7 (CH); 126.2 (2 CH); 126.9 (CH); 127.1 (2
CH); 127.2 (CH); 127.8 (2 CH); 128.5 (2 CH); 128.6 (3 CH); 128.7 (C); 138.6 (2
CH); 139.8 (C); 142.5 (C). IR (Film): 3060, 3030, 1605, 1580, 7.40, 700 cm™.
HRMS calcd for C34H4,NO,Se [M + H]*576.2375, found 576.2382.

(3R,4S,7aS,10R,11aR,12aS)-3-Phenyl-4-phenyselenenyl-1,1,7,7,10-
pentamethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (11j).
Colorless solid. Mp: 133-134 2C (from ethanol). [oc]D25= -21.5 (c = 1.0, CH,Cl,).
'H NMR (8): 0.83-1.08 (m, 3H); 0.92 (d, 3H, J = 6.5 Hz); 0.95 (s, 3H); 1.17 (s, 3H);
1.24 (s, 3H); 1.29 (m, 1H); 1.41 (m, 1H); 1.43 (s, 3H); 1.60-1.72 (m, 2H); 1.89 (m,
1H); 3.08 (dd, 1H, J; = 14.4 Hz, J, = 2.6 Hz); 3.24 (dd, 1H, J; = 14.4 Hz, J, = 4.9
Hz); 3.35 (td, 1H, J; = 10.4 Hz, J, = 4.2 Hz); 3.63 (m, 1H); 3.97 (s, 1H); 4.96 (d, 1H,
J = 7.2 Hz); 7.10-7.26 (m, 8H); 7.32-7.39 (m, 2H). C NMR (8): 13.9 (CH5); 20.2
(CHs); 22.2 (CH3); 25.1 (CHy); 27.7 (CHs); 29.4 (CHs); 30.9 (CH); 34.7 (CH,); 41.3
(CH,); 47.0 (CH,); 49.0 (CH); 54.6 (CH); 57.7 (C); 73.3 (CH); 78.2 (CH); 79.0 (C);
92.9 (CH); 126.3 (2 CH); 127.0 (2 CH); 128.0 (2 CH); 128.8 (2 CH); 130.4 (C);
134.2 (2 CH); 144.0 (C). IR (Nujol dispersion): 3060, 1600, 755, 735, 705, 695
cm™. HRMS calcd for C,qHaoNO,Se [M + H]"514.2219, found 514.2204.

(3R,6aS,9R,10aR,11aS)-3-[(S)-Phenyl(phenylselenenyl)methyl]-1,1,6,6,9-
pentamethyl-decahydro-3H,7H-[1,4]oxazino[3,4-b][1,3]benzoxazine (13j).
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Colorless solid. Mp: 130-131 C (from ethanol). [oc]D25 = +84.1 (c = 1.0, CH,Cl,).
'H-RMN (8): 0.8-1.15 (m, 3H); 0.89 (d, 3H, J = 6.5 Hz); 1.03 (s, 3H); 1.08 (s, 3H);
1.13 (s, 3H); 1.23 (s, 3H); 1.27-1.49 (m, 3H); 1.63 (m, 1H); 1.37 (m, 1H); 2.74 (dd,
1H, J; = 10.5 Hz, J, = 10. 0 Hz); 2.95 (dd, 1H, J; = 10.0 Hz, J, = 1.1 Hz); 3.34 (td,
1H, J; = 10.5 Hz, J, = 3.9 Hz); 4.08 (s, 1H); 4.24-4.39 (m, 2H); 7.07-7.26 (m, 8H);
7.32-7.39 (m, 2H). >C-RMN (8): 21.8 (CHs); 22.2 (CHs); 22.8 (CHs); 25.1 (CH,);
25.5 (CHs); 26.7 (CHs); 31.4 (CH); 35.0 (CH,); 41.1 (CH,); 43.5 (CH); 43.6 (CH,);
51.7 (CH); 55.7 (C); 72.4 (CH); 73.9 (C); 76.6 (CH); 84.8 (CH); 126.4 (CH); 127.6
(CH); 127.7 (2 CH); 128.5 (2 CH); 128.6 (2 CH); 129.5 (C); 135.5 (2 CH); 140.6 (C).
IR (Nujol dispersion): 3040, 1595, 1580, 770, 740, 700 cm™. HRMS calcd for
Cy9H4oNO,Se [M + H]"514.2219, found 514.2208.

(1R,3R,4S,7aS5,10R,11aR,12a8$)-1,3-Diphenyl-4-phenyselenenyl-7,7,10-
trimethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (11k).
Colorless oil. [a]p> = -44.8 (c = 0.5, CHCl5). "H NMR (8): 0.73-0.91 (m, 2H); 0.79
(d, 3H, J = 6.4 Hz); 0.82 (s, 3H); 1.07-1.47 (m, 4H); 1.08 (s, 3H); 1.55 (m, 1H);
1.72 (m, 1H); 3.22 (td, 1H, J; = 10.5 Hz, J, = 3.9 Hz); 3.26 (dd, 1H, J; = 12.9 Hz, J,
= 1.0 Hz); 3.79 (dd, 1H, J; = 12.9 Hz, J, = 9.6 Hz); 3.93 (ddd, 1H, J; = 10.6 Hz, J, =
9.6 Hz, J3 = 1.0 Hz); 4.50 (s, 1H); 4.73 (s, 1H); 4.82 (d, 1H, J = 10.6 Hz); 7.03-7.32
(m, 11H); 7.42-7.49 (m, 2H); 7.52-7.60 (m, 2H). 3C NMR (8): 22.2 (CHs); 22.5
(CHs); 25.1 (CH,); 27.9 (CHs); 31.3 (CH); 34.9 (CH,); 41.1 (CH,); 45.7 (CH); 46.7
(CH,); 47.3 (CH); 57.8 (C); 76.0 (CH); 76.6 (CH); 80.5 (CH); 86.0 (CH); 126.8 (3
CH); 127.6 (2 CH); 127.9 (CH); 128.0 (3 CH); 128.2 (2 CH); 128.7 (C); 129.2 (2
CH); 135.1 (2 CH); 139.1 (C); 140.6 (C). IR (Film): 3030, 1600, 750, 700 cm™,
HRMS calcd for C33H4oNO,Se [M + H]7562.2219, found 562,2241.

(1R,3S,4R,7aS,10R,11aR,12a85)-1,3-Diphenyl-4-phenyselenenyl-7,7,10-
trimethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (12k).
Colorless solid. Mp: 222-223 oC (from ethanol). [a]p>> = +7.4 (c = 0.7, CH,Cl,). 'H
NMR (6): 0.81-0.95 (m, 2H); 0.86 (d, 3H, J = 6.5 Hz); 1.08 (m, 1H); 1.20 (s, 3H);
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1.22 (s, 3H); 1.23-1.42 (m, 2H); 1.57 (m, 1H); 1.65 (m, 1H); 1.74 (m, 1H); 3.12
(dd, 1H, J; = 13.3 Hz, J, = 7.3 Hz); 3.28 (td, 1H, J; = 10.5 Hz, J, = 3.9 Hz); 3.76
(ddd, 1H, J; = 7.3 Hz, J, = 4.0 Hz, J; = 1.2 Hz); 3.92 (dd, 1H, J; = 13.3 Hz, J, = 1.2
Hz); 4.87 (s, 1H); 5.01 (d, 1H, J = 4.0 Hz); 5.36 (s, 1H); 7.04-7.09 (m, 2H); 7.12-
7.37 (m, 9H); 7.40-7.48 (m, 2H); 7.55-7.62 (m, 2H). *C NMR (8): 20.3 (CHs); 22.2
(CHs); 25.1 (CH,); 28.0 (CHs); 31.3 (CH); 34.9 (CH;); 40.9 (CH,); 41.4 (CH,); 47.0
(CH); 56.2 (CH); 57.6 (C); 76.8 (CH); 81.4 (CH); 86.0 (CH); 86.8 (CH); 125.9 (2
CH); 126.7 (3 CH); 127.1 (CH); 127.6 (3 CH); 128.0 (2 CH); 129.0 (2 CH); 130.2
(C); 135.5 (2 CH); 140.5 (C); 143.2 (C). IR (Nujol dispersion): 3060,3025, 1600,
760, 730, 710, 705 cm™. HRMS calcd for C33HaoNO,Se [M + H]* 562.2219, found
562,2238.

(1S,3R,4S,7aS,10R,11aR,12aS)-1-Phenyl-3-phenyselenenylmethyl-4,7,7,10-
tetramethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (27).
Yield: 0.38 g, 58%. Colorless oil. [oc]DZS = +7.2 (c = 3.5, CH,Cl,). *H NMR (8): 0.83
(m, 2H); 0.92 (d, 3H, J = 6.5 Hz); 1.07 (m, 1H); 1.16 (s, 3H); 1.20 (s, 3H); 1.26-
1.47 (m, 2H); 1.60 (m, 1H); 1.63-1.82 (m, 2H); 1.88 (m, 1H); 1.99 (m, 1H); 2.97
(m, 1H); 3.01 (dd, 1H, J; = 12.2 Hz, J, = 5.6 Hz); 3.24 (m, 1H); 3.28 (dd, 1H, J; =
12.2 Hz, J, = 7.4 Hz); 3.36 (td, 1H, J; = 10.5 Hz, J, = 4.1 Hz); 3.84 (m, 1H); 4.33 (d,
1H, J = 7.4 Hz); 4.70 (d, 1H, J = 7.4 Hz); 7.17-7.37 (m, 6H); 7.43-7.50 (m,2H);
7.55-7.59 (m, 2H). *C NMR (8): 19.7 (CHs); 22.1 (CHs); 24.8 (CH,); 27.6 (CHs);
31.0 (CH); 33.6 (CH,); 34.8 (CH,); 38.7 (CH,); 38.8 (CH,); 41.1 (CH;); 47.0 (CH);
56.6 (C); 74.8 (CH); 83.0 (CH); 83.8 (CH); 90.2 (CH); 126.3 (2 CH); 126.5 (CH);
126.7 (CH); 127.6 (2 CH); 128.7 (2 CH); 130.5 (C); 132.3 (2 CH); 141.8 (C). IR
(Film): 3020, 1580, 5 755, 735, 690 cm-1. HRMS calcd for C,sH3sNO,Se [M + H]*
500.2062, found 500.2042.

(1S,3R,4S,7aS,10R,11aR,12aS)-1-Phenyl-3-phenyselenenylmethyl-4,7,7,10-
tetramethyl-decahydro-3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (28).
Yield: 91 mg, 14%. Colorless oil. Purity 90%. "H NMR (8): 0.82-1.07 (m, 3H); 0.83
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(d, 3H, J = 6.5 Hz); 0.99 (s, 3H); 1.19-1.31 (m, 2H); 1.21 (s, 3H); 1.54-1.67 (m,
4H): 1.85 (m, 1H); 2.29 (m, 1H); 2.63 (dd, 1H, J; = 12.9 Hz, J, = 8.7 Hz); 2.93 (dd,
1H, J; = 12.1 Hz, J, = 8.2 Hz); 3.13 (dd, 1H, J1 = 12.1 Hz, J2 = 6.0 Hz), 3.16 (td, 1H,
J, = 10.5 Hz, J, = 4.0 Hz); 4.06 (m, 1H); 4.20 (d, 1H, J = 7.4 Hz); 4.59 (d, 1H, J =
7.4 Hz); 7.17-7.43 (m, 10H). BC NMR (6): 14.2 (CH3); 22.1 (CHs); 25.3 (CH,); 27.0
(CHs); 31.1 (CH); 31.9 (CH,); 34.8 (CH,); 35.1 (CH,); 39.0 (CH,); 40.9 (CH,); 49.2
(CH); 57.5 (C); 75.5 (2 CH); 76.1 (CH); 89.4 (CH); 126.9 (CH); 127.1 (CH); 127.6 (4
CH): 129.0 (2 CH); 130.2 (C); 132.7 (2 CH); 141.2 (C). IR (Film): 3020, 1580, 750,
735, 695 cm-1. HRMS calcd for C,sH3sNO,Se [M + H]® 500.2062, found
500.2070.

Characterization data for deselenylation products.

(1S,7aS,10R,11aR,12aS)-1-Isopropyl-3,3,7,7,10-pentamethyl-decahydro-
3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (17b). This compound was
obtained from 11b (0.52 g). Yield: 0.33 g, 92%. Colorless oil. [a]p> = -25.8 (c =
0.3, CH,Cl,). *H NMR (8): 0.81-0.95 (m, 2H); 0.82 (d, 3H, J = 6.7 Hz); 0.88 (d, 3H,
J=6.5Hz); 0.92 (d, 3H, J = 6.3 Hz); 0.97 (s, 3H); 1.04 (m, 1H); 1.11 (s, 3H); 1.13
(s, 3H); 1.18 (s, 3H); 1.30 (m, 1H); 1.43 (m, 1H); 1.63-1.73 (m, 3H); 1.81-1.94 (m,
2H); 2.18 (m, 1H); 2.44 (dd, 1H, J; = 13.2 Hz, J, = 9.0 Hz); 2.82 (dd, 1H, J; = 13.2
Hz, J, = 8.3 Hz); 3.26-3.73 (m, 2H), 3.94 (d, 1H, J = 7.6 Hz). ®*C-NMR (6): 13.5
(CH3); 15.3 (CHs); 20.3 (CH3); 22.1 (CHs); 25.3 (CHy); 26.4 (CHs); 26.9 (CH3); 28.6
(CH); 29.0 (CHs); 31.1 (CH); 34.8 (CH,); 37.8 (CH,); 41.3 (CH,); 41.7 (CH,); 49.4
(CH); 57.1 (C); 73.3 (C); 75.2 (CH); 76.5 (CH); 88.2 (CH). HRMS calcd for
CyoH3sNO, [M + H]324.2897, found 324.2900.

(35,7aS,10R,11aR,12aS)-3-Phenyl-7,7,10-trimethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (17e). This compound was obtained

from a mixture 30/70 of 12e/13e (2.85 g). Yield: 0.51 g, 26%. Colorless oil. [a]
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> =-14.7 (c = 1.0, CH,Cl,). "H NMR (8): 0.82-1.10 (m, 3H); 0.87 (d, 3H, J = 6.5
Hz); 1.05 (s, 3H); 1.14 (s, 3H); 1.28 (m, 1H); 1.39 (m, 1H); 1.57-1.68 (m, 2H); 1.88
(m, 1H); 1.95 (m, 1H); 2.19 (m, 1H); 2.73 (dd, 1H, J; = 13.7 Hz, J, = 8.0 Hz); 3.01
(dd, 1H, J; = 13.7 Hz, J, = 9.0 Hz); 3.40 (td, 1H, J; = 10.6 Hz, J, = 4.1 Hz); 3.56 (dd,
1H, J;= 13.2 Hz, J,= 7.8 Hz); 4.02 (dd, 1H, J;=13.2 Hz, J, = 3.8 Hz); 4.58-4.65 (m,
2H); 7.11-7.28 (m, 5H). *C NMR (8): 16.6 (CHs); 22.2 (CH5); 25.1 (CH,); 27.0
(CHs); 31.1 (CH); 34.8 (CH,); 38.2 (CH,); 38.5 (CH,); 41.2 (CH,); 48.3 (CH); 57.0
(C); 71.4 (CH,); 75.2 (CH); 81.4 (CH); 85.4 (CH); 125.8 (2 CH); 127.0 (CH); 128.2
(2 CH); 143.6 (C). IR (Film): 3020, 1600, 700 cm™. HRMS calcd for Cy;H3,NO, [M
+ H]" 330.2428, found 330.2411.

(3R,7aS,10R,11aR,12aS)-3-Phenyl-7,7,10-trimethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (18e). This compound was obtained
from a mixture 30/70 of 12e/13e (2.85 g). Yield: 1.28g, 66%. Colorless oil. [a/]
o> = +40,5 (c = 0.7, CH,Cl,) *H NMR (8): 0.83-0.98 (m, 2H); 0.92 (d, 3H, J=6.5
Hz); 0.99 (s, 3H); 1.10 (m, 1H); 1.19 (s, 3H); 1.21-1.48 (m, 2H); 1.63-1.71 (m,
2H); 1.93 (m, 1H); 2.12 (m, 1H); 2.23 (m, 1H); 2.57 (dd, 1H, J; = 13.6 Hz, J,=9.3
Hz); 3.12 (m, 1H); 3.39 (td, 1H, J; = 10.5 Hz, J, = 4.0 Hz); 3.75 (dd, 1H, J; = 13.6
Hz, J,=2.9 Hz); 3.98 (dd, 1H, J;=13.6 Hz, J,= 4.5 Hz); 4.28 (dd, 1H, J; = 2.9 Hz, J,
= 4.5 Hz); 4.59 (dd, 1H, J; = 10.7 Hz, J, = 5.2 Hz); 7.17-7.38 (m, 5H). >*C NMR (6):
13.7 (CHs); 22.1 (CHs); 25.1 (CH,); 26.5 (CH3); 31.2 (CH); 34.7 (CH,); 38.1 (CH,);
39.9 (CH;); 41.1 (CH,); 48.9 (CH); 57.0 (C); 71.8 (CH,); 75.8 (CH); 81.5 (CH); 87.1
(CH); 125.8 (2 CH); 127.0 (CH); 128.1 (2 CH); 143.1 (C). IR (Film): 3040, 3020,
1595, 740, 730, 695 cm™ . HRMS calcd for C,;H3,NO, [M + H]* 330.2428, found
330.2425.

(3S,7aS,10R,11aR,12aS)-3-Phenyl-3,7,7,10-tetramethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (17g). This compound was obtained
from 11g (0.85 g). Yield: 0.54 g, 90%. Colorless oil. [a]p” = -12.2 (c = 0.3,
CH,Cl,). *H NMR (8): 0.83-1.02 (m, 2H); 0.92 (d, 3H, J = 6.5 Hz); 0.97 (s, 3H);
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1.04-1.46 (m, 3H); 1.15 (s, 3H); 1.43 (s, 3H); 1.60-1.68 (m, 2H); 1.96 (m, 1H);
2.22-2.48 (m, 3H); 2.96 (dd, 1H, J; = 12.2 Hz, J, = 8.2 Hz); 3.45 (td, 1H, J; = 10.5
Hz, J, = 4.2 Hz); 3.60 (dd, 1H, J; = 13.5 Hz, J, = 1.9 Hz); 3.81 (dd, 1H, J; = 13.5 Hz,
J, = 6.3 Hz); 4.36 (dd, 1H, J; = 6.3 Hz, J, = 1.9 Hz); 7.21 (m, 1H); 7.28-7.34 (m,
2H); 7.40-7.45 (m, 2H). °C NMR (8): 16.0 (CHs); 22.2 (CHs); 25.1 (CH,); 27.0
(CHs); 29.4 (CH3); 31.2 (CH); 34.8 (CH,); 36.9 (CH;); 41.3 (CH,); 42.2 (CH,); 48.0
(CH); 56.5 (C); 66.5 (CH;); 75.7 (CH); 78.7 (C); 85.6 (CH); 125.3 (2 CH); 126.3
(CH); 128.0 (2 CH); 148.0 (C). IR (Film): 3050, 3025, 1600, 760, 700 cm™. HRMS
calcd for C,H3,NO, [M + H]* 344.2584, found 344.2569.

(3R,7aS,10R,11aR,12aS)-3-Phenyl-3,7,7,10-tetramethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (18g). This compound was obtained
from 12g (1.65 g). Yield: 0.98 g, 89%. Colorless oil. [a]o> = -17.6 (c = 0.8,
CH,Cl,). *H NMR (8): 0.85-1.10 (m, 3H); 0.89 (d, 3H, J = 6.5 Hz); 0.98 (s, 3H);
1.18 (s, 3H); 1.22 (m, 1H); 1.35 (s, 3H); 1.43 (m, 1H); 1.61-1.70 (m, 2H); 1.87 (m,
1H); 2.31 (dd, 1H, J; = 14.4 Hz, J,=8.7 Hz ); 2.41 (dd, 1H, J; = 14.4 Hz, J,=7.6
Hz); 2.57 (dd, 1H, J; = 13.6 Hz, J, = 8.7 Hz); 2.97 (dd, 1H, J; = 13.6 Hz, J, = 7.6 Hz);
3.35 (td, 1H, J, = 10.6 Hz, J, = 4.0 Hz); 3.36 (dd, 1H, J; = 13.0 Hz, J, = 8.6 Hz); 3.67
(dd, 1H, J;=13.0 Hz, J, = 2.6 Hz); 4.22 (dd, 1H, J; = 8.6 Hz, J,= 2.6 Hz); 7.17-7.37
(m, 5H). *C NMR (8): 12.6 (CHs); 22.1 (CHs); 25.1 (CH,); 26.4 (CH;); 31.1 (CHs);
31.4 (CH); 34.7 (CH,); 37.1 (CH,); 41.2 (2 CH,); 49.7 (CH); 56.6 (C); 68.2 (CH,);
75.2 (CH); 78.7 (C); 86.0 (CH); 125.0 (2 CH); 126.3 (CH); 128.1 (2 CH); 148.2 (C).
IR (Film): 3040, 1590, 770, 730, 700, 695 cm™. HRMS calcd for C,,H3:NO, [M +
H]" 344.2584, found 344.2581.

(15,35,7aS,10R,11aR,12a85)-1,3-Diphenyl-7,7,10-trimethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (17h). This compound was obtained
from 11h (0.95 g). Yield: 0.66 g, 96%. Colorless oil. [a]p”> = -89.2 (c = 1.0,
CH,Cl,). *H NMR (8): 0.82-0.93 (m, 2H); 0.90 (d, 3H, J = 6.5 Hz); 1.06 (m, 1H);
1.12 (s, 3H); 1.19 (s, 3H); 1.24-1.42 (m, 2H); 1.55 (m, 1H); 1.64 (m, 1H); 1.85 (m,
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1H); 2.01 (m, 1H); 2.13 (m, 1H); 2.97 (m, 1H); 3.26-3.38 (m, 2H); 4.49 (d, 1H, J =
7.5 Hz); 4.68 (d, 1H, J = 7.5 Hz); 4.71 (dd, 1H, J; = 10.5 Hz, J, = 4.2 Hz); 7.20-7.34
(m, 6H); 7.37-7.40 (m, 2H); 7.51-7.55 (m, 2H). *C NMR (8): 19,4 (CHs); 22,2
(CH3); 25,0 (CH,); 27,7 (CHs); 31,2 (CH); 35,0 (CH,); 39,2 (CH,); 40,6 (CH,); 41,3
(CH,); 47,6 (CH); 56,8 (C); 75,0 (CH); 84,4 (CH); 84,5 (CH); 90,6 (CH); 125,7 (2
CH); 126,6 (2 CH); 126,8 (CH); 126,9 (CH); 127,7 (2 CH); 128,0 (2 CH); 142,4 (C);
143,6 (C). IR (Film): 3060, 3030, 1600, 755, 740, 700 cm™. HRMS calcd for
Co7H36NO, [M + H]" 406.2741, found 406.2731.

(1S,3R,7aS,10R,11aR,12aS)-1,3-Diphenyl-7,7,10-trimethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (18h). This compound was obtained
from 12h (0.28 g). Yield: 0.19 g, 94% Colorless oil. [a]p>> = -11.5 (c = 0.2, CH,Cl,).
'H NMR (8): 0.73-0.95 (m, 3H); 0.79 (d, 3H, J = 6.5 Hz); 1.04 (s, 3H); 1.10-1.33
(m, 2H); 1.25 (s, 3H); 1.50-1.62 (m, 3H); 2.36 (m, 1H); 2.45 (m, 1H); 2.84 (m,
1H); 3.14 (td, 1H, J; = 10.5 Hz, J, = 4.1 Hz); 3.22 (dd, 1H, J; = 12.2 Hz, J, = 8.7 Hz);
4.31(d, 1H, J=7.6 Hz); 4.50 (d, 1H, J = 7.6 Hz); 5.04 (dd, 1H, J; = 10.0 Hz, J, = 6.8
Hz); 7.10-7.34 (m, 10H). *C NMR (8): 14.6 (CHs); 22.1 (CH5); 25.3 (CH,); 27.1
(CHs); 31.1 (CH); 34.8 (CH,); 35.3 (CH,); 38.9 (CH;); 40.9 (CH,); 49.0 (CH); 57.5
(C); 75.4 (CH); 76.9 (CH); 77.2 (CH); 89.7 (CH); 126.3 (2 CH); 126.9 (2 CH); 127.6
(2 CH); 128.1 (2 CH); 130.5 (2 CH); 141.5 (C); 142.5 (C). IR (Film): 3050, 3020,
1600, 750, 690, 635 cm™. HRMS calcd for C,7H3NO, [M + H]* 406.2741, found
406.2725.

(15,35,4R,7aS,10R,11aR,12aS5)-1,3-Diphenyl-4,7,7,10-tetramethyl-decahydro-
3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (17i). This compound was
obtained from 11i (0.96 g). Yield: 0.46 g, 65%. Colorless oil. [oc]D25 =-85.5 (c =
1.0, CH,Cl,). "H NMR (333 K) (6): 0.76 (d, 3H, J = 6.8 Hz); 0.88-1.00 (m, 2H); 0.91
(d, 3H, J = 6.5 Hz); 1.08 (m, 1H); 1.13 (s, 3H); 1.20 (s, 3H); 1.27-1.46 (m, 2H);
1.60 (m, 1H); 1.67 (m, 1H); 1.87 (m, 1H); 2.07 (m, 1H); 2.92 (dd, 1H, J; = 14.6
Hz, J, = 3.5 Hz); 3.11 (dd, 1H, J; = 14.6 Hz, J, = 8.0 Hz); 3.36 (td, 1H, J; = 10.5 Hz,

S20



J;=4.1Hz); 410 (d, 1H,J = 10.1 Hz); 4.42 (d, 1H,J=7.5Hz); 4.62 (d, 1H,J=7.5
Hz); 7.11-7.30 (m, 6H); 7.32-7.39 (m, 2H); 7.46-7.50 (m, 2H). *C NMR (333 K)
(6): 15.7 (CHs); 19.2 (CHs); 22.2 (CHs); 25.3 (CH,); 27.8 (CHs); 31.4 (CH); 35.2
(CH,); 41.6 (CH,); 43.7 (CH); 47.3 (CH,); 48.0 (CH); 56.7 (C); 75.0 (CH); 85.1 (CH);
90.6 (CH); 92.0 (CH); 126.7 (2 CH); 126.8 (CH); 127.2 (CH); 127.4 (2 CH); 127.6 (2
CH); 128.0 (2 CH); 142.7 (C); 143.1 (C). IR (Film): 3050, 3030, 1600, 1495, 750,
700 cm™. HRMS calcd for C,gH3sNO, [M + H]" 420.97, found 420.2891.

(15,35,4S,7aS,10R,11aR,12a5)-1,3-Diphenyl-4,7,7,10-tetramethyl-decahydro-
3H,7H-[1,4]oxazepino[3,4-b][1,3]benzoxazine (epi-17i). This compound was
obtained from 11i (0.96 g). Yield: 0.18 g, 26%. Colorless oil. [oc]D25 =-84.0 (c =
0.8, CH,Cl,). *H NMR (8): 0.67 (d, 3H, J = 6.9 Hz); 0.81-1.00 (m, 2H); 0.91 (d, 3H, J
= 6.6 Hz); 1.03-1.46 (m, 3H); 1.08 (s, 3H); 1.18 (s, 3H); 1.59-1.74 (m, 2H); 1.86
(m, 1H); 2.11 (m, 1H); 2.71 (dd, 1H, J; = 14.3 Hz, J, = 7.3 Hz); 3.29-3.39 (m, 2H);
4.41 (d, 1H, J = 7.3 Hz); 4.52 (d, 1H, J = 7.3 Hz); 4.99 (d, 1H, J = 4.1 Hz); 7.11-7.37
(m, 8H); 7.50-7.56 (m, 2H). >C NMR (8): 12.5 (CHs); 18.1 (CHs); 22.2 (CHs); 25.1
(CH,); 27.5 (CHs); 31.2 (CH); 35.0 (CH,); 39.6 (CH); 41.4 (CH,); 46.5 (CH;); 48.2
(CH); 56.7 (C); 74.6 (CH); 85.8 (CH); 86.6 (CH); 91.2 (CH); 125.5 (2 CH); 126.1
(CH); 126.6 (2 CH); 126.9 (CH); 127.7 (4 CH); 142.3 (C); 142.6 (C). IR (Film):
3060, 3030, 1600, 1495, 740, 700 cm™. HRMS calcd for CysH3sNO, [M + H]*

420.97, found 420.2877.

(3S,7aS,10R,11aR,12aS)-3-Phenyl-1,1,7,7,10-pentamethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (17j). This compound was obtained
from 11j (1.45 g). Yield: 0.98 g, 98%. Colorless solid. Mp: 98-99 2C (from
ethanol). [a]p™ = -42.6 (c = 0.7, CH,Cl,). *H NMR (6): 0.87-1.04 (m, 3H); 0.92 (d,
3H, J = 6.5 Hz); 0.95 (s, 3H); 1.13 (s, 3H); 1.23-1.50 (m, 2H); 1.30 (s, 3H); 1.35 (s,
3H); 1.62-1.70 (m, 2H); 1.88-1.99 (m, 2H); 2.21 (m, 1H); 2.55 (ddd, 1H, J; = 13.7
Hz, J, = 10.5 Hz, J3=2.2 Hz); 2.86 (ddd, 1H, J; =13.7 Hz, J, = 6.1 Hz, J3 = 2.8 Hz);
3.33 (td, 1H, J; = 10.4 Hz, J, = 4.3 Hz); 3.92 (s, 1H); 4.94 (t, 1H, J = 6.7 Hz); 7.18
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(m, 1H); 7.24-7.30 (m, 2H); 7.32-7.37 (m, 2H). *C NMR (8): 13.9 (CH,); 20.4
(CH5); 22.2 (CHs); 25.1 (CH,); 27.0 (CHs); 29.3 (CHs); 31.0 (CH); 34.8 (CH,); 39.1
(CH,); 40.0 (CH,); 41.5 (CH,); 49.1 (CH); 57.2 (C); 71.2 (CH); 73.6 (CH); 78.3 (C);
93.1 (CH); 125.6 (2 CH); 126.4 (CH); 128.1 (2 CH); 146.0 (C). IR (Nujol
dispersion): 3060, 3030, 1605, 745, 725, 700, 660 cm™. HRMS calcd for
Cy3H36NO, [M + H]* 358.2741, found 358.2720.

(3S,6aS,9R,10aR,11aS5)-3-Benzyl-1,1,6,6,9-pentamethyl-decahydro-3H,7H-
[1,4]oxazino[3,4-b][1,3]benzoxazine (19j). This compound was obtained from
13j (0.16 g). Yield: 0.10 g, 89%. Colorless oil. [a]o>> = -38.3 (c = 0.5, CH,Cl,). 'H
NMR (8): 0.79-0.93 (m, 2H); 0.85 (d, 3H, J = 6.5 Hz); 0.90 (s, 3H); 1.03 (s, 3H);
1.09 (m, 1H); 1.15 (s, 3H); 1.20 (s, 3H); 1.30-1.48 (m, 3H); 1.64 (m, 1H); 1.84 (m,
1H); 2.41 (dd, 1H, J; = 10.6 Hz, J, = 2.7 Hz); 2.56 (dd, 1H, J; = 13.6 Hz, J, = 7.6
Hz); 2.73 (t, 1H, J = 10.6 Hz); 2.86 (dd, 1H, J; = 13.6 Hz, J, = 5.9 Hz); 3.32 (td, 1H,
J; = 10.4 Hz, J, = 3.9 Hz); 3.90 (m, 1H); 4.06 (s, 1H); 7.07-7.20 (m, 5H). **C NMR
(6): 21.7 (CH3); 22.3 (CHs); 23.2 (CHs); 25.2 (CHy); 25.9 (CH3); 26.5 (CHs); 31.5
(CH); 35.1 (CH,); 40.9 (CH;); 41.3 (CH,); 43.5 (CH); 44.0 (CH,); 55.6 (C); 71.1
(CH); 73.6 (C); 76.8 (CH); 85.2 (CH); 126.0 (CH); 128.2 (2 CH); 129.2 (2 CH);
138.8 (C). IR (Film): 3060, 3035, 1605, 740, 725, 710, cm™. HRMS calcd for
Cy3H36NO, [M + H]* 538.2741, found 358.2720.

(1R,3R,7aS,10R,11aR,12aS)-1,3-Diphenyl-7,7,10-trimethyl-decahydro-3H,7H-
[1,4]oxazepino[3,4-b][1,3]benzoxazine (18k). This compound was obtained
from 12k (1.10 g). Yield: 0.75 g, 94%. Colorless oil. [a]p™ = +8.5 (c = 0.9, CH,Cl,).
'H NMR (8): 0.79-1.06 (m, 2H); 0.85 (d, 3H, J = 6.5 Hz); 1.06-1.48 (m, 3H); 1.13
(s, 3H); 1.16 (s, 3H); 1.55 (m, 1H); 1.63 (m, 1H); 1.71 (m, 1H); 2.12 (m, 1H); 2.39
(m, 1H); 2.77 (dd, 1H, J; = 13.6 Hz, J, = 9.0 Hz); 3.17-3.32 (m, 2H); 4.72 (s, 1H);
4.83 (t, 1H, J = 5.9 Hz); 4.84 (s, 1H); 7.16-7.36 (m, 6H); 7.43- 7.54 (m, 4H). °C
NMR (8): 18.8 (CHs); 22.1 (CHs); 25.2 (CH,); 27.6 (CHs); 31.2 (CH); 34.9 (CH,);
37.8 (CH,); 39.4 (CH,); 40.9 (CH,); 46.8 (CH); 57.2 (C); 76.4 (CH); 80.8 (CH); 81.9
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(CH); 88.5 (CH); 126.1 (2 CH); 126.7 (2 CH); 126.9 (2 CH); 127.6 (2 CH); 127.9 (2
CH); 140.9 (C); 144.0 (C). IR (Film): 3060, 3030, 1600, 750, 720, 700 cm™*. HRMS
calcd for Cp7H3¢NO, [M + H]* 406.2741, found 406.2723.

General procedure for preparation of amino alcohols 20 and 21 and

characterization data.

To a suspension of LiAlH, (0.57 g, 15.0 mmol) in anhydrous THF (25 mL) cooled
to -10 2C and under nitrogen atmosphere was added, in portions, dry AlCl3
(0.67 g, 5.0 mmol). The mixture was stirred for 15 min at -102C and a solution
of the corresponding benzoxazine 11j or 18g (2.0 mmol) in dry THF (15 mL) was
slowly added. The reaction mixture was stirred at 0 2C until disappearance of
the starting product (TLC) (additional reflux for 25 min was necessary for
reduction of oxazine 11j), and then it was quenched by addition of 10 %
aqueous solution of NaOH (1.5 mL). The resulting mixture was filtered, the solid
was washed with hot EtOAc, and the organic layer was dried over anhydrous
MgSO,. The solvent was eliminated under reduced pressure, and the residue

was chromatographed on silica gel using hexanes/AcOEt 4:1 as eluent.

.(6S,7R)-2,2-Dimethyl-4-(8-mentholyl)-7-phenyl-6-phenylselenenyl-1,4-

oxazepane (20). This compound was obtained from 11j (0.30 g). Yield: 0.25 g,
82%. Colorless solid. Mp: 152-153 °C (from hexane-EtOAc). [a]p”> = -15.6 (c =
1.3, CH,Cl,). "H NMR (333 K) (6): 0.83 (s, 3H); 0.84-0.93 (m, 2H); 0.91 (d, 3H, J =
6.5 Hz); 1.02 (s, 3H); 1.10 (m, 1H); 1.21 (s, 3H); 1.34 (s, 3H); 1.38 (m, 1H); 1.56
(m, 1H); 1.60-1.70 (m, 2H); 1.98 (m, 1H); 2.50 (d, 1H, J = 14.0 Hz); 2.78 (m, 1H);
2.90 (d, 1H, J = 14.0 Hz); 3.46 (dd, 1H, J; = 13.4 Hz, J, = 4.6 Hz); 3.51-3.63 (m,
2H); 4.54 (d, 1H, J = 10.1 Hz); 7.04-7.32 (m, 11H). *C NMR (333 K) (8): 19.2
(CH5); 21.9 (CHs); 22.2 (CHs); 24.8 (CHs); 26.1 (CH,); 29.1 (CHs);31.0 (CH); 35.2
(CH,); 44.6 (CH,); 48.1 (CH); 50.7 (CH); 59.0 (CH,); 62.0 (C); 62.5 (CH,); 73.1

S23



(CH); 74.5 (C); 77.7 (CH); 127.2 (3 CH); 127.5 (CH); 127.8 (2 CH); 128.6 (2 CH);
129.6 (C); 134.7 (2 CH); 142.0 (C). IR (Nujol dispersion): 3100 (broad), 3060,
3030, 1575, 750, 720, 695, 670 cm™ . HRMS calcd for C,gH,,NO,Se [M + H]
516.2375, found 516.2365.

(7R)-4-(8-Mentholyl)-7-methyl-7-phenyl-1,4-oxazepane (21). This compound
was obtained from 18g (0.70 g). Yield: 0.64 g, 91%. Colorless solid. Mp: 142-143
oC (from hexane). [a]p> = -46.5 (c = 0.9, CH,Cl,). 'H NMR (333 K) (5): 0.88-1.08
(m, 3H); 0.91 (d, 3H, J=6.5 Hz); 0.95 (s, 3H); 1.14 (s, 3H); 1.37 (s, 3H); 1.47 (m,
1H); 1.56-1.74 (m, 3H); 1.93 (m, 1H); 2.26-2.48 (m, 2H); 2.68 (m, 1H); 2.72-2.93
(m, 2H); 3.08 (m, 1H); 3.52 (m, 1H); 3.58 (td, 1H, J; = 10.1 Hz, J, = 4.0 Hz); 3.77
(m, 1H); 7.18 (m, 1H); 7.22-7.35 (m, 4H); 8.08 (s broad, 1H). **C NMR (5): 18.1
(CHs); 21.4 (CHs); 21.9 (CHs); 26.0 (CH,); 30.9 (CH); 31.2 (CHs); 35.2 (CH,); 40.5
(CH,); 42.6 (CH,); 44.8 (CH,); 47.2 (CH); 50.3 (CH,); 61.1 (C); 64.5 (CH,); 72.3
(CH); 79.2 (C); 124.9 (2 CH); 126.3 (CH); 128.1 (2 CH); 148.2 (C). IR (Nujol
dispersion): 3380 (broad), 3030, 1595, 760, 725, 695 cm™. HRMS calcd for
CH36NO, [M + H]" 346.2741, found 346.2748.
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