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Experimental Proceduresand spectral data

General procedures

All air and water sensitive reactions were carried out in oven dried glassware under an
argon atmosphere. Solvents were dried by standard methods.* NMR spectra were recorded
on Jeol 270 MHz or Jeol 400 MHz spectrometers using tetramethylsilane as the internal
standard (0.00 ppm). CDCl;was used as the internal standard for *C NMR spectra. Cl mass
spectra were obtained using a VG Platform mass spectrometer. IR spectrawere obtained on a
Perkin-Elmer Spectrum One FT-IR spectrometer. Flash chromatography was performed
using silicagel (Merck Kieselgel 60). Melting points were determined with a Kofler hot stage
apparatus and were not corrected. Optical rotations were determined using a Perkin-Elmer

241IMC polarimeter.



(9-N-(2-Hydroxy-1-phenyl-ethyl)-formamide?, (S)-N-methyl-2-phenylglycinol® and

compounds (9)* and (10)° were prepared by literature methods.

General Proceduresfor 3a-h, 5a-f and 7

The 1,2-aminoalcohol (15.0 mmol) was mixed with NaHCO; (30.0 mmol) in DMF
(15 mL) and then heated to 70 °C. The alylic bromide (15.7 mmol) in DMF (5 mL) was
added to this solution over 3 hours. After the addition was complete the reactants were
stirred for another 2 hours and the reaction was then quenched with water (100 mL). The
mixture was extracted with petrol (2 x 30 mL). The organic solution was dried over
N&,SO, and concentrated under reduced pressure. The crude products were used in the next

transformation without further purification.
(29)-2-{Methyl[(E)-3-phenyl-2-pr openyl]amino}-2-phenylethan-1-ol (3a)

~ > pn

o ~OH

The compound was obtained as a pale yellow oil (1.430 g, 89%), [o]p*° +91 (c = 0.005
g/mL, CHCI3). vinadcm™ (neat) 3409, 3026, 2938, 2794, 1599, 1450. 'H NMR (400 MHz,
CDCly) § 7.41-7.20 (10H, m, ArH), 6.48 (1H, d, J=15.8 Hz, PhCHCH), 6.22 (1H, ddd,
J=15.8, 7.3, 6.2 Hz, PhCHCH), 4.01 (1H, dd, J=10.6, 9.6 Hz, OCHHCH), 3.85 (1H, dd,
J=9.6, 5.2 Hz, PhCHN), 3.69 (1H, dd, J=10.6, 5.2 Hz, OCHHCH), 3.26 (1H, ddd, J=13.7,
6.2, 1.3 Hz, NCHHCH), 3.06 (1H, dd, J=13.7, 7.3 Hz, NCHHCH), 2.20 (3H, s, NCHz). “*C
NMR (101 MHz, CDCl3) ¢ 137.0, 135.7, 132.7, 129.1, 128.6, 128.4, 128.0, 127.7, 127.6,
126.4, 68.1, 61.0, 56.8, 37.2. miz (Cl) 268 (M+1, 8), 250 (11), 117 (100). HRMS found:
268.1689, C1sHNO required: 268.1701.

(29)-2-Phenyl-2-{[(E)-3-phenyl-2-pr openyl]amino}ethan-1-ol (3b)



The compound was obtained as pale yellow oil (2.873 g, 84%), [a]p® +66 (c = 0.013
g/mL, CHCl3). vimdem™ (neat) 3325, 3060, 3026, 2835, 1599, 1449. 'H NMR (270 MHz,
CDCl3) §7.34-7.21 (10H, m, ArH), 6.44 (1H, d, J=15.9 Hz, PhCHCH), 6.23 (1H, dt, J=15.9,
6.3 Hz, NCH,CH), 3.84 (1H, dd, J=8.6, 4.3 Hz, PhCHN), 3.72 (1H, dd, J=10.3, 4.3 Hz,
OCHHCH), 3.58 (1H, dd, J=10.3, 8.6 Hz, OCHHCH), 3.35 (1H, ddd, J=14.2, 6.0, 1.6 Hz,
NCHHCH), 3.22 (1H, ddd, J=14.2, 6.6, 1.0 Hz, NCHHCH). **C NMR (68 MHz, CDCls) &
140.6, 137.1, 131.6, 128.8, 128.6, 128.2, 127.7, 127.5, 127.4, 126.4, 66.8, 64.0, 49.4. m/z
(Cl) 254 (M+1, 91), 222 (52), 117 (100). HRMS found: 254.2539, C17H2NO required:
254.1544.

(29)-2-{M ethyl[(E)-3-phenyl-2-pr openyl]amino}-2-phenylethan-1-ol (3c)

Bn\N/\/\ph
“__OH
PR

The compound was obtained as white solid (0.943 g, 93%), [0]p®° +170 (c = 0.007
g/mL, CHCl3). M.p.: 93-5 °C. vmadcm™ (neat) 3348, 2926, 2778, 1456. 'H NMR (400
MHz, CDCls) §7.21-7.43 (15H, m, ArH), 6.51 (1H, d, J=15.6 Hz, PhACHCH), 6.19 (1H, ddd,
J=15.6, 8.3, 4.9 Hz, PACHCH), 4.17-4.08 (2H, m, PhCHN+ OCHHCH), 4.04 (1H, d, J=13.7
Hz, PhCHHN), 3.52-3.78 (2H, br, OCHHCH + NCHHCH), 3.21 (1H, d, 13.7 Hz, PhCHHN),
3.00 (1H, dd, J=14.2, 8.3 Hz, NCHHCH). *C NMR (101 MHz, CDCl;) & 138.6, 136.8,
135.4, 129.4, 128.2, 128.0, 127.6, 127.4, 127.3, 126.4, 1251, 64.2, 60.7, 53.9, 52.2, 20.4,

17.3,12.0. m/z (Cl) 344 (M+1, 53), 326 (31), 312 (52), 117 (100). HRMS found: 344.2026,
Ca4H26NO required: 344.2014.

(29)-2-[(2)-2-Hexenyl(methyl)amino]-2-phenylethan-1-ol (3d)

S

N
oy ~OH

The compound was obtained as a colourless oil (1.052 g, 78%), [o]p® +56 (c = 0.008

g/mL, CHCl3). vmadcm™ (neat) 3418, 2957, 2871, 1452. *H NMR (400 MHz, CDCls) §
7.38-7.29 (3H, m, ArH), 7.21-7.15 (2H, m, ArH), 555 (1H, ddd, J=7.5, 6.2, 5.5 Hz,



NCH.CH), 547 (1H, dt, J=7.5, 7.0 Hz, CHCH,CH,), 3.97 (1H, dd, J=10.8, 10.0 Hz,
OCHHCH), 3.82 (1H, dd, J= 10.0 Hz, 49 Hz, PhCHN), 3.65 (1H, dd, J=10.8, 4.9 Hz,
OCHHCH), 3.07 (1H, dd, J=13.9, 5.5 Hz, NCHHCH), 2.96 (1H, dd, J=13.9, 6.2 Hz
NCHHCH), 2.15 (3H, s, NCH3), 1.97 (2H, tdd, J=7.0, 7.3, 2.5 Hz, CHCH,CH,), 1.36 (2H,
sextet, J=7.3 Hz, CH3CH,), 0.87 (3H, t, J=7.3 Hz, CH,CH3). *C NMR (101 MHz, CDCl3) &
135.8, 134.2, 129.1, 128.3, 127.9, 127.7, 67.5, 60.8, 56.6, 36.9, 34.6, 22.6, 13.8. m'z (Cl) 234
(M+1, 74), 216 (39), 202 (100). HRMS found: 234.1849, C5H,4NO required: 234.1858.

(29)-2-[(E)-2-Hexenyl(methyl)amino]-2-phenylethan-1-ol (3e)

\M\/\
N

o~ OH

The compound was obtained as a colourless ail (1.266 g, 81%), [o]p® +63 (c = 0.006
g/mL, CHCl3). Vmadcm™ (neat) 3418, 2957, 2872, 1452. *H NMR (400 MHz, CDCls) &
7.37-7.31 (3H, m, ArH), 7.21-7.17 (2H, m, ArH), 5.55 (1H, dt, J=15.4, 6.6 Hz, NCH,CH),
5.46 (1H, dt, J=15.4, 7.3 Hz, CHCH,CH,), 3.97 (1H, t, J=10.2 Hz, OCHHCH), 3.82 (1H, dd,
J=10.2, 5.1 Hz, PhCHN), 3.64 (1H, dd, J=10.2, 5.1 Hz, OCHHCH), 3.06 (1H, dd, J=13.2, 5.5
Hz, NCHHCH), 2.83 (1H, dd, J=13.2, 7.0 Hz, NCHHCH), 2.13 (3H, s, NCHs), 2.01 (2H, q,
J=7.3 Hz, CHCH,CH,), 1.39 (2H, sextet, J=7.3 Hz, CH,CH3), 0.90 (3H, t, J=7.3 Hz,
CH,CHy). 3¢ NMR (101 MHz, CDCl3) 6 135.7, 134.1, 129.1, 128.2, 127.8, 127.6, 67.5,
60.8, 56.5, 36.8, 34.5, 22.5, 13.7. mVz (Cl) 234 (M+1, 88), 216 (67), 202 (100). HRMS
found: 234.1857, C15H24NO required: 234.1858.

(29)-2-[M ethyl (3-methyl-2-butenyl)amino]-2-phenylethanal (3f)

oh A _-OH
The compound was obtained as a colourless oil (1.540 g, 97%), [a]p® +72 (c = 0.007
g/mL, CHCly). vmadom'™ (neat) 3408, 3060, 3029, 2969, 2792, 1673, 1451. *H NMR (400
MHz, CDCl3) & 7.38-7.33 (3H, m, ArH), 7.21-7.15 (2H, m, ArH), 5.24 (1H, t, J=6.6 Hz,

CH,CH), 3.97 (1H, t, J=10.0 Hz, OCHHCH), 3.81 (1H, dd, J=10.0, 4.8 Hz, PhCHN), 3.62
(1H, dd, J=10.0, 5.1 Hz, OCHHCH), 3.02 (1H, dd, J=13.6, 6.2 Hz, NCHHCH), 2.88 (1H, dd,



J=13.6, 7.7 Hz NCHHCH), 2.12 (3H, s, NCHs), 1.71 (3H, s, CHC(CH3)CHs), 1.59 (3H, s,
CHC(CH3)CHs3). *C NMR (101 MHz, CDCl3) 6 135.8, 135.1, 129.1, 128.2, 127.8, 122.0,
67.6, 60.8, 51.9, 36.9, 25.9, 18.2. mVz (Cl) 220 (M+1, 19), 202 (39), 188 (47), 134 (50), 121
(54), 105 (62), 69 (100). HRM S found: 220.1694, C14H,,NO required: 220.1701.

(E)-4-{[(1S)-2-Hydr oxy-1-phenylethyl](methyl)amino]-2-buten-1-ol (3g)

o ~OH

The compound was obtained as a colourless ail (0.762 g, 75%), [o]p® +34 (c = 0.008
g/mL, CHCI3). vmadcm' (neat) 3332, 2850, 1452. 'H NMR (400 MHz, CDCls) §7.38-7.31
(3H, ArH), 7.22-7.16 (2H, m, ArH), 5.81-5.72 (2H, m, CHCH), 4.14 (2H, d, J=5.2 Hz,
OCH.CH), 3.97 (1H, t, J=9.6 Hz, OCHHCH), 3.81 (1H, dd, J=9.6, 4.8 Hz, PhCHN), 3.65
(1H, dd, J=9.6, 4.8 Hz, OCHHCH), 3.12 (1H, dd, J=13.3, 4.8 Hz, NCHHCH), 2.92 (1H, dd,
J=13.3, 6.4 Hz, NCHHCH), 2.16 (3H, s, NCH3). *C NMR (101 MHz, CDCls) & 135.5,
132.6, 129.2, 129.1, 128.3, 128.0, 67.7, 63.1, 60.9, 55.9, 37.1. m/z (Cl) 222 (M+1, 82), 204
(100), 190 (95). HRM S found: 222.1490, C13H0NO, required: 222.1494.

Methyl (E)-4-{[(1S)-2-hydroxy-1-phenyl-ethyl](methyl)amino}-2-butenoate (3h)

—N > co,Me
o _A__OH
The compound was obtained as a colourless ail (1.827 g, 89%), [a]o™ +47 (c = 0.015
g/mL, CHCl3). vamadem™ (neat) 3425, 3029, 2950, 2797, 1721, 1658, 1436, *H NMR (400
MHz, CDCl3) §7.37-7.31 (3H, m, ArH), 7.24-7.18 (2H, m, ArH), 6.36 (1H, dt, J=11.4, 6.2
Hz, NCH,CH), 5.97 (1H, d, J=11.4 Hz, CHCO;Me), 3.95 (1H, dd, J=8.4, 6.7 Hz, PhCHN),
3.74 (1H, dd, J=12.5, 8.4 Hz, OCHHCH), 3.73 (3H, s, CO,CHj3), 3.68 (1H, dd, J=12.5, 6.7
Hz, OCHHCH), 3.23 (1H, dd, J=13.8, 6.3 Hz, NCHHCH), 3.06 (1H, dd, J=13.8, 7.3 Hz,
NCHHCH), 2.19 (3H, s, NCHy). B¥C NMR (101 MHz, CDCl3) 6 166.6, 146.4, 136.3, 128.9,

128.4, 128.0, 122.6, 69.0, 61.6, 55.3, 51.2, 38.0. m/z (Cl) 250 (M+1, 100), 232 (47), 218
(60), 130 (77). HRM Sfound: 250.1441, C14H20NO;3 required: 250.1443.



(1R, 2R)-2-{M ethyl-[(E)-3-phenyl-2-pr openyl]amino}-1-phenylpr opan-1-ol (5a)
OH
Ph N N Ph

The compound was obtained as a white solid (2.548 g, 92%), [o]p® -130 (c = 0.021
g/mL, CHCl3). M.p.: 60-2 °C. vmadcm™ (CH2Cl2) 3381, 3062, 3031, 2975, 2844, 1604,
1448. H NMR (400 MHz, CDCls) § 7.38-7.27 (10H, m, ArH), 6.54 (1H, d, J=16.1 Hz,
PhCH=), 6.27 (1H, dt, J=16.1, 6.4 Hz, NCH,CH), 4.27 (1H, d, J=9.8 Hz, PhCHOH), 3.39
(1H, dd, J=13.7, 6.4 Hz, NCHHCH), 3.17 (1H, dd, J=13.7, 6.4 Hz, NCHHCH), 2.77-2.73
(1H, m, CHsCHN), 2.30 (3H, s, NCH3), 0.77 (3H, d, J=6.4 Hz, CHsCHN). **C NMR (101
MHz, CDCl3) ¢ 142.2, 137.1, 132.6, 128.7, 128.3, 127.7, 127.6, 127.5, 126.5, 75.0, 65.0,
56.5, 36.0, 7.6. Mz (Cl) 282 (M+1, 17), 176 (56), 117 (85), 91 (100). HRMS found:
282.1859, C19H24NO required: 282.1858.

N-[(1R, 2R)-2-M ethoxy-1-methyl-2-phenylethyl]-N-methyl-N-[(E)-3-phenyl-2-
propenyl]amine (5b)

OMe |
Ph \\N\/\/Ph

2-[Methyl-(3-phenyl-allyl)-amino]-1-phenyl-propan-1-ol (562 mg, 2.0 mmol) was
dissolved in anhydrous THF (15 mL). To this solution was added NaH (60% in mineral ail,
120 mg, 3.0 mmol) at 0 °C. After 1 hour, methyl iodide (0.15 mL, 2.4 mmol) was added.
The reactants were stirred at room temperature for 24 hours. The reaction was quenched with
sat. NaHCO; (20 mL) and extracted with petrol. The organic solution was dried over
Na&SO,. After removing the solvent, the residue was further purified by chromatography
(silicagel, 5% methanol in DCM, R=0.12) to yield the product as a pale yellow oil (529 mg,
90%), [0]o° —98 (¢ = 0.013 g/mL, CHCl3). vmad/cm™ (neat) 3060, 3026, 2970, 2933, 2874,
1600. *H NMR (270 MHz, CDCl3) & 7.37-7.24 (10H, m, ArH), 6.54 (1H, d, J=15.9 Hz,
CH,CH), 6.31 (1H, ddd, J=15.9, 7.3, 6.0 Hz, =CHPh), 4.08 (1H, d, J=9.0 Hz, PhCH), 3.48
(1H, dd, J=14.0, 6.0 Hz, NCHHCH), 3.28 (1H, dd, J=14.0, 7.3 Hz, NCHHCH), 3.19 (3H, s,
OCHs), 3.11-3.07 (1H, m, NCHCHs3), 2.38 (3H, S, NCH3), 0.71 (3H, d, J=7.0 Hz, CHCHy).
BC NMR (101 MHz, CDCl3) ¢ 140.9, 137.6, 131.6, 129.3, 128.5, 127.9, 127.7, 127.2, 126.4,



86.8, 62.4, 57.2, 56.5, 37.5, 11.7. nm/z (Cl) 296 (M+1, 47), 174 (88), 117 (100). HRMS
found: 296.2017, CyoH2sNO required: 296.2014.

(1R, 2R)-2-[(E)-2-Hexenyl (methyl)amino]-1-phenylpr opan-1-ol (5c)

The compound was obtained as a colourless oil (1.134 g, 85%), [0]p**- 63 (c = 0.007
g/mL, CHCly). Vmadom™ (nezt) 3348, 2959, 2928, 2872, 1453. *H NMR (400 MHz, CDCl5)
0 7.36-7.24 (5H, m, ArH), 5.62-5.54 (1H, m, CHCH), 5.52-5.43 (1H, m, CHCH), 4.22 (1H,
d, J=9.6Hz, PhCHOH), 3.16 (1H, dd, J=13.2, 5.5 Hz, NCHHCH), 2.93 (1H, dd, J=13.2
7.1Hz, NCHHCH), 2.70 (1H, dg, J=9.6, 6.6Hz, CHsCHN), 2.23 (3H, s, NCHy), 2.03 (2H, d,
J=7.0, 6.6Hz, CHCH,CH,), 1.40 (2H, tq, J=7.3, 7.0Hz, CHCH,CH), 0.91 (3H, t, J=7.3Hz,
CH,CHs), 0.72 (3H, d, J=6.6 Hz, CHsCHN). *C NMR (101 MHz, CDCl3) & 142.4, 133.9,
128.2, 127.8, 127.7, 127.4, 74.8, 64.3, 56.2, 35.7, 34.4, 22.5, 13.7, 7.3. m/z (Cl) 248 (M+1,
39), 230 (20), 140 (100). HRMS found: 248.2017, C1sH2sNO required: 248.2014.

(1R, 2R)-2-[(2)-2-Hexenyl(methyl)amino]-1-phenylpr opan-1-ol (5d)

OH |
Ph/H‘\\N\/i/

The compound was obtained as a colourless oil (1.241 g, 87%), [o]p® - 42 (c=0.010
g/mL, CHCl3). vmdcm™ (neat) 3362, 2960, 2871, 1453. 'H NMR (400 MHz, CDCl3) &
7.42-7.24 (5H, m, ArH), 5.61-5.47 (2H, m, CHCH), 4.22 (1H, d, J=11.7Hz, PhCHOH), 3.17
(1H, dd, J=13.7, 5.8 Hz, NCHHCH), 3.08 (1H, dd, J=13.7, 6.9Hz, NCHHCH), 2.69 (1H, dq,
J=11.7, 6.8Hz, CH3CHN), 2.25 (3H, s, NCH3), 2.04 (2H, dt, J=7.3, 6.9Hz, CHCH,CHy), 1.39
(2H, sextet, J=7.3Hz, CHCH,CH,), 0.90 (3H, t, J=7.3Hz, CH,CHj3), 0.74 (3H, d, J=6.8 Hz,
CH3CHN). 3¥c NMR (101 MHz, CDClj3) ¢ 142.3, 133.0, 128.2, 127.7, 127.5, 127.3, 74.8,
64.3, 50.4, 35.8, 29.6, 22.8, 13.8, 7.3. Mz (Cl) 248 (M+1, 36), 230 (20), 140 (94), 83 (100).
HRMS found: 248.2014, C1sH2sNO required: 248.2014.

(1R, 2R)-2-[M ethyl(3-methyl-2-butenyl)amino]-1-phenylpropan-1-ol (5e)



The compound was obtained as a pale yellow oil (1.036 g, 99%), [0]p° 76 (c = 0.007
g/mL, CHCl3), viadem™ (neat) 3333, 3030, 2970, 2853, 1451. *H NMR (400 MHz, CDCl5)
§7.42-7.24 (5H, m, ArH), 5.34-5.13 (1H, m, CHC(CH),), 4.21 (1H, d, J=9.7Hz, PhCHOH),
3.12 (1H, dd, J=13.2, 6.4 Hz, NCHHCH), 3.00 (1H, dd, J=13.7, 7.3Hz, NCHHCH), 2.68
(1H, dg, J=9.7, 6.4Hz, CHsCHN), 2.23 (3H, s, NCH3), 1.76 (3H, s, C(CHs)CHs), 1.65 (3H, s,
C(CH3)CHa), 0.74 (3H, d, J=6.4 Hz, CH:CHN). 3C NMR (101 MHz, CDCls) & 1435,
136.3, 129.3, 128.7, 128.5, 123.2, 75.8, 65.2, 52.4, 36.7, 26.9, 19.1, 8.4. m/z (Cl) 234 (M+1,
29), 216 (10), 178 (18), 148 (30), 126 (100). HRMS found: 234.1847, C1sHasNO required:
234.1858.

(1R, 2R)-2-[M ethyl-(2-methyl-allyl)-amino]-1-phenylpropan-1-ol (5f)

OH |
N
Ph/H“\

The compound was obtained as a colourless oil (1.125 g, 96%), [o]p° 67 (c=0.007
g/mL, CHCl3). Vmadcm™ (neat) 3351, 2970, 2850, 1450. *H NMR (400 MHz, CDCls) &
7.37-7.25 (5H, m, ArH), 4.91-4.90 (2H, m, CCH,), 4.26 (1H, d, J=9.5Hz, PhCHOH), 3.12
(1H, d, J=13.2Hz, NCHHC), 2.92 (1H, d, J=13.2, NCHHC), 2.67 (1H, dq, J=9.5, 6.6Hz,
CH3CHN), 2.20 (3H, s, NCHs), 1.83 (3H, s, CHsCCH), 0.73 (3H, d, J=6.6Hz, CHsCHN).
¥C NMR (101 MHz, CDCl3) ¢ 142.7, 142.2, 128.2, 127.7, 127.4, 113.6, 74.9, 64.7, 60.6,
35.6, 20.5, 7.1. m/z (ClI) 220 (M+1, 43), 202 (50), 112 (100). HRMS found: 220.1700,
C14H21NO required: 220.1701.

(1R, 25)-2-{Methyl-[(E)-3-phenyl-2-pr openyl]amino}-1-phenylpr opan-1-ol (7)
OH

|
Ph/'\rN\/\/Ph

The compound was obtained as a white solid (1.356 g, 96%), [a]p® -108 (c = 0.007
g/mL, CHCl3). M.p.: 80-1°C. vimadcni (CHCl,) 3210, 3058, 3031, 2828, 1450. *H NMR



(400 MHz, CDCls) §7.38-7.27 (10H, m, ArH), 6.50 (1H, d, J=16.1 Hz, PhCH=), 6.22 (1H,
dt, J=16.1, 6.8 Hz, NCH,CH), 4.87 (1H, d, J=3.9 Hz, PACHOH), 3.34-3.24 (2H, m, NCH,),
2.91 (1H, dg, J = 6.8, 3.9 Hz, CHsCHN), 2.32 (3H, s, NCH3), 0.92 (3H, d, J=6.8 Hz,
CHsCHN). 3C NMR (101 MHz, CDCls) §142.5, 137.1, 132,4, 128.6, 128.0, 127.5, 127.0,
126.4, 126.2, 73.2, 63.0, 57.2, 39.2, 10.1. m/z (Cl) 282 (M+1, 28), 264 (20), 174 (75), 117
(100). HRMS found: 282.1861, C1sH24NO required: 282.1858.

General Proceduresfor 4b-f and 6a-f

Et,Zn (1M solution in hexane, 0.60 mL, 0.60 mmol for 4b-f, and 0.50 mL, 0.50 mmol
for 6a-f) was diluted in anhydrous DCM (2.0 mL). Diiodomethane (182 uL, 1.20 mmol for
4b-f, and 81 pL, 1.00 mmol for 6a-f) was added to this solution at 0 °C. Twenty minutes
after the addition, the allylic amine derivative (4b-f or 6a-f, 0.46 mmol) in DCM (0.5 mL)
was added. The mixture was allowed to stir for 48 hours. The reaction was quenched with
10% EDTA (5.0 mL) at room temperature and the product was extracted with DCM (2 x 30
mL). The organic solution was dried over Na,SO, and concentrated to yield the crude

product, which was further purified by chromatography on silica gel.

(29)-2-(M ethyl-{[ (1S, 25)-2-phenyl-cyclopr opyl](methyl)}amino)-2-phenylethan-1-ol
(4a)
\l;l/\{;\Ph
ph~OH

The compound was obtained as a white solid (0.122 g, 95%) and a 21:1 mixture of
diasterecisomers. 'H NMR (400 MHz, CDCl3) & (major isomer) 7.38-7.03 (10H, m, ArH),
3.96 (1H, t, J=10.2 Hz, OCHHCH), 3.81 (1H, dd, J=10.2, 5.0 Hz, PhCHN), 3.65 (1H, dd,
J=10.2, 5.0 Hz, OCHHCH), 2.51 (1H, dd, J=12.8, 6.2 Hz, NCHHCH), 2.32 (1H, dd, J=12.8,
6.8 Hz, NCHHCH), 2.30 (3H, s, NCH3), 1.66 (1H, dt, J=9.3, 4.5Hz, PhACHCH), 1.21 (1H, m,
NCH,CH), 097 (1H, dt, J=8.4, 45 Hz, PhCHCHH), 0.79 (1H, dt, J=8.4, 54 Hz,
PhCHCHH). **C NMR (101 MHz, CDCls) §142.8, 128.9, 128.4, 128.3, 127.9, 125.8, 125.6,
69.0, 60.8, 58.1, 37.8, 23.1, 22.1, 14.8. m/z(Cl) 282 (M+1, 33), 250 (58), 131 (100). HRMS
found: 282.1858 C;9H24NO required: 282.1858.



(29)-2-(Benzyl-{[(1S, 2S5)-2-phenylcyclopropyl] (methyl)amino}-2-phenylethan-1-ol (4c)

The compound was obtained as a white solid (0.142 g, 87%) and a 12:1 mixture of
diasterecisomers. *H NMR (400 MHz, CDCl3) & (major isomer) 7.40-6.96 (15H, m, ArH),
4.08-4.02 (2H, m, OCHHCH + PhCHN), 3.68-3.57 (3H, m, PhCH,;N + OCHHCH), 2.61 (1H,
dd, J=13.7, 6.5 Hz, NCHHCH), 2.38 (1H, dd, J=13.7, 6.3 Hz, NCHHCH), 1.63 (1H, dt,
J=45, 9.3 Hz, PhCHCH), 1.27-1.22 (1H, m, NCH,CH), 0.89 (1H, dt, J=8.4, 4.5 Hz,
PhCHCHH), 0.71 (1H, dt, J=8.4, 5.4 Hz, PhCHCHH). *C NMR (101 MHz, CDCl3) §138.3,
138.0, 137.2, 135.7, 134.1, 132.5, 129.4, 128.3, 127.5, 127.2, 125.4, 64.1, 60.3, m/z (ClI) 358
(M+1, 33), 340 (23), 326 (57), 131 (100). HRMS found: 358.2176, CxsH»7;NO required:
358.2171).

(29)-2-(M ethyl-{[ (1S, 2R)-2-pr opylcyclopr opyl](methyl)amino)-2-phenylethan-1-ol (4d)

—N <
o OH

The compound was obtained as a colourless oil (0.104 g, 92%) and a 20:1 mixture of
diasterecisomers. vmm/om™ (neat) 3422, 3060, 2927, 2871, 1453, 1025. *H NMR (400 MHz
CDCl3) 6 (major isomer) 7.35 (8H, m, ArH), 7.20 (2H, m, ArH), 3.98 (1H, t, J=10.2 Hz,
OCHHCH), 3.82 (1H, dd, J=10.2, 5.0 Hz, OCHHCH), 3.64 (1H, dd, J=10.2, 5.0 Hz,
PhCHN), 251 (1H, dd, J=12.8, 6.2 Hz, NCHHCH), 2.32 (1H, dd, J=12.8, 7.7 Hz,
NCHHCH), 2.24 (3H, s, NCH3), 1.40 (4H, m, CH,CHy), 1.06 (1H, m, NCH,CH), 0.92 (3H, t,
J=7.2 Hz, CH,CHg), 0.80 (1H, m, CHCH,CHy), 0.72 (1H, dt, J=8.6, 4.4 Hz, CHCHHCH), -
0.14 (1H, dd, J=9.9, 5.5 Hz, CHCHHCH). **C NMR (101 MHz, CDCl;) & 135.80, 129.1,
128.2, 127.8, 69.0, 60.6, 54.1, 36.5, 31.1, 23.3, 15.8, 14.3, 14.1, 10.9. m/z (Cl) 248 (M+1,
88), 230 (57), 216 (100). HRMS found: 248.2011, C16H26NO required: 248.2014.

(29)-2-(M ethyl-{[ (1S, 25)-2-pr opylcyclopr opyl](methyl)amino)-2-phenylethan-1-ol (4e)
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oh _A_-OH
The compound was obtained as a colourless oil (0.108 g, 96%) and as a single
diasteroisomer, [0]p®° +69 (¢ = 0.0059 g/mL, CHCl3). vmadcm™ (neat) 3418, 2955, 2872,
1453, 1026. *H NMR (400 MHz, CDCl3) 67.32 (3H, m, ArH), 7.17 (2H, m, ArH), 3.95 (1H,
t, J=10.5 Hz, CHHCH), 3.82 (1H, dd, J=10.5, 4.8 Hz, OCHHCH), 3.63 (1H, dd, J=10.5, 4.8
Hz, PhCHN), 2.34 (1H, dd, J=12.4, 6.8 Hz, NCHHCH), 2.25 (3H, m, NCHa), 2.16 (1H, dd,
J=12.4, 6.8 Hz, NCHHCH), 1.41 (2H, m, CHCH,CH,), 1.20 (2H, m, CHCH,CHy), 0.90 (3H,
t, J=7.2 Hz, CH,CHj), 0.62 (1H, m, NCH,CH), 0.48 (1H, m, CHCH,CH,), 0.24 (2H, m,
CHCH,CH). *C NMR (101 MHz, CDCls) & 135.6, 129.0, 128.3, 127.9, 68.8, 60.6, 58.6,
37.4, 36.1, 22.6, 18.4, 17.1, 14.1, 11.0. m/z (Cl) 248 (M+1, 40), 230 (52), 216 (68), 105
(100). HRM S found: 248.2009, C16H26NO required: 248.2014).

(29)-2-{[(19)-2,2-Dimethylcyclopr opyl] (methyl)amino}-2-phenylethan-1-ol (4f)

The compound was obtained as a colourless oil (0.100 g, 94%) and as a 12:1 mixture of
diasterecisomers. Vpmd/em™ (neat) 3411, 3029, 2941, 2866, 1452, 1024. HNMR (400 MHz,
CDCl3) 6 (major isomer) 7.35 (8H, m, ArH), 7.20 (2H, m, ArH), 3.98 (1H, t, J=10.2 Hz,
OCHHCH), 3.82 (1H, dd, J=10.2, 5.1 Hz, OCHHCH), 3.64 (1H, dd, J=10.2, 5.0 Hz,
PhCHN), 251 (1H, dd, J=12.8, 6.2 Hz, NCHHCH), 2.32 (1H, dd, J=12.8, 6.8 Hz,
NCHHCH), 2.23 (3H, s, NCH3), 1.05 (3H, s, C(CH3)CH3), 1.02 (3H, s, C(CH3)CH3), 0.69
(1H, tt, J= 8.8, 6.2 Hz, NCH,CH), 0.48 (2H, dd, J=8.8, 4.4 Hz, CCHHCH), 0.00 (1H, m,
CCHHCH). BC NMR (101 MHz, CDCl3) ¢129.0, 128.3, 127.9, 69.1, 60.5, 54.3, 36.7, 27.3,
232, 20.3, 19.1, 15. m/z (Cl) 234 (M+1, 15), 216 (23), 202 (50), 134 (72), 105 (100).
HRM S found: 234.1852, C15H24NO required: 234.1858.

(1R, 2R)-2-(M ethyl{[ (1R, 2R)-2-phenylcycloproyl](methyl)}amino)-1-phenylpropan-1-ol
(6a)

11



OH

The compound was obtained as a white solid (0.128 g, 95%) and as a single
diastereoisomer, [0]p?*-141 (c = 0.0123 g/mL, CHCl3). Mp: 60-2 °C. via/cm™ (neat) 3331,
3060, 3028, 2969, 2797, 1604, 1452, 1036, 1026. *H NMR (400 MHz, CDCls) §7.19 (10H,
m, ArH), 4.20 (1H, d, J=9.3 Hz, PhCHOH), 2.80 (1H, dg, J=9.3, 6.8 Hz, CHNCHH), 2.70
(1H, dd, J=12.7, 5.9 Hz, NCHH), 2.35 (1H, dd, J=12.7, 7.3 Hz, NCHH), 2.32 (3H, s, NCH5),
1.68 (1H, dt, J=8.8, 4.9 Hz, PACHCH,), 1.23 (1H, m, NCH,CH), 1.02 (1H, dt, J=8.3, 4.9 Hz,
CHCHHCH), 0.85 (1H, J=8.8, 5.3 Hz, CHCHHCH) 0.71(3H, d, J=6.8 Hz, NCHCH,) **C
NMR (400 MHz, CDCls) §142.7, 142.3, 1285, 127.7, 127.5, 125.9, 125.7, 74.8, 64.6, 58.2,
36.4, 235, 22.6, 14.2, 7.4. miz (Cl) 296 (M+1, 15), 188 (31), 148 (50), 131 (100). HRMS
found: 296.2016, C,gH2sNO required: 296.2014.

N-[(1R, 2R)-2-M ethoxy-1-methyl-2-phenylethyl]-N-methyl-N-{[(1R, 2R)-2-
phenylcyclopropyl](methyl)}amine (6b)

OMe |
W\
Ph ‘\\N\/\?/Ph

The compound was obtained as a white solid (0.131 g, 93%) and as a 3:2 mixture of
diasterecisomers. vpmdecm™ (neat) 3062, 3027, 2976, 2817, 1604, 1452, 1091. 'H NMR (400
MHz, CDCl3) & (major isomer) 7.20 (10H, m, ArH), 4.01 (1H, d, J=8.9 Hz, MeOCH), 3.15
(4H, m, OCH3 + NCHCH3), 2.76 (1H, dd, J=12.6, 5.6 Hz, NCHHCH), 2.53 (1H, dd, J=12.6,
5.2 Hz, NCHHCH), 2.42 (3H, s, NCH5), 1.67 (1H, dt, J=8.6, 5.0 Hz, PhCHCH,), 1.26 (1H,
m, NCH,CH), 0.97 (1H, dt, J=8.7, 45 Hz, CHCHHCH), 0.87 (1H, dt, J=8.7, 4.0 Hz,
CHCHHCH). *C NMR (101 MHz, CDCls) & (two diastereomers)143.4, 141.0, 128.4, 128.2,
127.9, 127.6, 125.9, 125.4, 86.7, 62.7, 62.4, 58.8, 56.5, 37.9, 37.8, 23.3, 22.9, 22.7, 22.4,
15.6, 14.6, 12.0, 11.5. nvz (Cl) 310 (M+1, 37), 188 (75), 148 (69), 131 (100). HRMS found:
310.2167, Cy1H27NO required: 310.2171).

(IR, 2R)-2-(Methyl-{[(1R, 2R)-2-propylcyclopropyl](methyl)}amino)-1-phenyl-propan-
1-ol (6¢c)
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The compound was obtained as a colourless oil (0.114 g, 96%) and as a single
diastereoisomer, [o]p™ -85 (c = 0.0179 g/mL, CHCl3). vmadcm™ (neat) 3345, 2958, 2924,
2878, 1453, 1027, 1037. *H NMR (400 MHz, CDCls) §7.38-7.25 (5H, m, ArH), 4.21 (1H, d,
J=9.8 Hz, PhCHOH), 2.73 (1H, dq, J=9.8, 6.8Hz, NCHCH3), 2.49 (1H, dd, J=12.7, 6.3 Hz,
NCHH), 2.32 (3H, s, NCH3), 2.22 (1H, dd, J=12.7, 9.1Hz, NCHH), 1.42 (2H, sextet, J=7.1
Hz, CH.CHj3), 1.34-1.28 (1H, m, CHCHHCHy), 1.24-1.19 (1H, m, CHCHHCH,), 0.92 (3H, t,
J=7.1Hz, CH,CHj3), 0.71 (3H, d, J=6.8 Hz, NCHCH3), 0.69-0.64 (1H, m, NCH,CH), 0.56-
0.52 (1H, m, CHCH,CHy), 0.32 (2H, dd, J=6.3, 3.9 Hz, CHCH,CH). **C NMR (101 MHz,
CDClg) 61424, 128.2, 127.7, 127.4, 74.7, 64.8, 58.4, 36.1, 22.7, 18.6, 17.6, 14.0, 10.7, 7.3.
m/'z (CI) 262 (M+1, 30), 244 (15), 154 (100). HRMS found:262.2176, C;7H;NO required:
262.2171.

(1R, 2R)-2-(Methyl-{[(1R, 2S)-2-propylcyclopropyl](methyl)}amino)-1-phenyl-propan-
1-ol (6d)

OH
’L ,\\\:
Ph/H\\\ MI/

The compound was obtained as a colourless oil (0.113 g, 95%) and as an 8:1 mixture
of diasterecisomers. vima/cm'™ (neat) 3331, 3060, 3028, 2969, 2797, 1604, 1452, 1036, 1026.
'H NMR (400 MHz, CDCls) & (major isomer) 7.43-7.29 (5H, m, ArH), 4.56 (1H, d, J=9.9
Hz, PhCHOH), 3.67-3.59 (1H, m, CHsCHN), 3.16 (1H, dd, J=12.5, 5.5 Hz, NCHH), 2.99
(1H, dd, J=12.5, 9.1Hz, NCHH), 2.82 (3H, s, NCH3), 1.49-1.39 (3H, m, CH,CHHCHs), 1.38-
1.10 (2H, m, CHHCHj3 + NCH,CH), 1.08-0.90 (8H, m, NCHCH3 + CH,CH3 + CHCH,CH, +
CHCHHCH), 0.34 (1H, dt, J=5.5, 5.1 Hz, CHCHHCH). *C NMR (101 MHz, CDCl3) §
140.7, 128.7, 128.4, 127.4, 74.1, 65.0, 53.9, 36.1, 30.8, 23.0, 16.7, 13.9, 11.8, 11.2, 9.5. m/z
(Cl) 262 (M+1, 42), 244 (15), 154 (100). HRMS found: 262.2166, Ci7H,sNO required:
262.2171.

(IR, 2R)-2-{[(1R)-2,2-Dimethylcyclopropyl]methyl(methyl)amino}-1-phenylpropan-1-ol
(6e)
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The compound was obtained as a colourless oil (0.106 g, 94%) and as a 13:1 mixture
of diasterecisomers. vma/cm™ (neat) 3331, 3060, 3028, 2969, 2797, 1604, 1452, 1036, 1026.
'H NMR (400 MHz, CDCls) & (major isomer) 7.45-7.23 (5H, m, ArH), 4.21 (1H, d, J=9.8
Hz, PhCHOH), 2.75-2.66 (1H, m, CHsCHN), 2.63 (1H, dd, J=12.7, 5.9 Hz, NCHH), 2.38
(1H, dd, J=12.7, 7.8Hz, NCHH), 2.31 (3H, s, NCH3), 1.10 (3H, s, C(CH3)CHs), 1.05 (3H, s,
C(CH3)CHs), 0.73 (3H, d, J=6.3 Hz, NCHCH3), 0.54-0.49 (1H, m, NCH,CH), 0.05-0.02 (2H,
m, CHCH,C(CHz),). *C NMR (101 MHz, CDCls) §142.5, 128.2, 127.6, 127.4, 74.7, 64.4,
54.2, 35.6, 27.3, 23.8, 20.3, 18.6, 16.2, 7.5. m/z (Cl) 248 (M+1, 25), 178 (18), 140 (100).
HRMS found: 248.2010, C16H27NO required: 248.2014.

(1R, 2R)-2-{Methyl[(1-methylcyclopr opyl)methylJamino}-1-phenylpropan-1-ol (6f)
OH |
Ph)ﬁ“\N\k

The compound was obtained as a colourless oil (99 mg, 93%) and as a single
diastereoisomer, [0]p-63 (¢ = 0.0082 g/mL, CHCls). vma/cm™ (neat) 3353, 2963, 2872,
1452, 1037, 1027. *H NMR (400 MHz, CDCls) §7.38-7.25 (5H, m, ArH), 4.27 (1H, d, J=9.8
Hz, PhACHOH), 2.96-2.76 (1H, m, NCHCHs), 2.47 (1H, d, J=12.2, NCHH), 2.29 (3H, s,
NCHs), 2.16 (1H, d, J=12.2Hz, NCHH), 1.17 (3H, s, CHsC), 0.69 (3H, d, J=6.8Hz,
NCHCHSs), 0.39-0.31 (2H, m, CH,CHy), 0.31-0.25 (2H, m, CH.CH,). **C NMR (101 MHz,
CDCly) §142.4, 128.2, 127.7, 127.4, 74.9, 65.5, 62.4, 36.1, 21.5, 13.8, 12.4, 11.8, 7.1. m/z
(Cl) 234 (M+1, 42), 216 (14), 148 (21), 126 (100). HRMS found: 234.1859, CisH2NO
required: 234.1858.

(1R, 29)-2-(M ethyl{[(1R, 2R)-2-phenylcycloproyl](methyl)}amino)-1-phenylpr opan-1-ol
(8)

AN
N 3 _Ph

14



The compound was obtained as a white solid (0.126 g, 95%) and as a single
diastereoisomer, [0]p?°-123 (c = 0.009 g/mL, CHCl3). M.p: 69-70 °C, vma/cm'* (neat) 3330,
3060, 2977, 1603, 1494, 1046, 1029. 'H NMR (400 MHz, CDCl3) 6 7.32-7.04 (10H, m,
ArH), 4.90 (1H, d, J=4.0 Hz, PhACHOH), 2.90 (1H, dg, J=7.0, 4.0 Hz, NCHCH3), 2.71 (1H,
dd, J=13.2, 5.8 Hz, NCHH), 2.53 (1H, dd, J=13.2, 6.8 Hz, NCHH), 2.36 (3H, s, NCH3), 1.73
(1H, m, PhCHCH,), 1.23-1.15 (1H, m, NCH.CH), 0.97 (1H, dt, J=8.8, 5.1 Hz, CHCHHCH),
0.87 (3H, d, J = 7.0 Hz, NCH3), 0.82 (1H, dt, J=8.8, 5.1 Hz, CHCHHCH). **C NMR (400
MHz, CDCl3) 6142.8, 142.4, 128.5, 128.1, 127.0, 126.2, 125.8, 125.7, 72.9, 63.5, 59.3, 39.0,
23.0, 21.5, 15.0, 9.8. m/z (Cl) 296 (M+1, 26), 278 (87), 131 (100). HRMS found: 296.2022,
C2oH2sNO required: 296.2014.

Confirmation of 6a stereochemistry by chemical correlation

OH | OH

- = | e

11a(6a) 11b

(R, R)-Pseudo-ephedrine (83 mg, 0.5 mmol) and sodium cyanoborohydride (20 mg, 0.3
mmol) were mixed in methanol (1.5 mL). Acetic acid (71 uL, 1.3 mmol) and compound 10
(80 mg, 0.6 mmol) in methanol (0.5 mL) were sequentially added. After addition, the
reactants were stirred at room temperature for 24 hours and extracted with DCM. The DCM
solution was dried over Na,SO, and concentrated to furnish the crude product, which was
further purified by chromatography (silica gel, 5% methanol in dichloromethane) to obtain
11a (0.144 g, 97%) [or 11b (0.140 g, 95%) in the case of (S, S-pseudo-ephedring]. 1lais
virtually compound 6a. Spectrum data for compound 11b: vimad/cm™ (neat) 3321, 3062, 3027,
1604, 1452, 1035, 1026. *H NMR (400 MHz, CDCl3) 6 7.35-7.07 (10H, m, ArH), 4.24 (1H,
d, J=9.5 Hz, PhCHOH), 2.76 (1H, dg, J=9.5, 6.6 Hz, NCHCH3), 2.55 (2H, d, J=6.6 Hz,
NCH,), 2.36 (3H, s, NCH3), 1.78 (1H, dt, J=8.4, 5.2 Hz, PhCHCH,), 1.33-1.24 (1H, m,
NCH,CH), 1.07 (1H, dt, J=8.4, 5.1 Hz, CHCHHCH), 0.89 (1H, J=8.8, 5.1 Hz, CHCHHCH),
0.75 (3H, d, J=6.6Hz, CH;CHN). *C NMR (101 MHz, CDCl3) §142.8, 142.3, 128.4, 128.3,
127.7, 1275, 125.9, 125.7, 74.8, 65.2, 58.5, 36.1, 22.6, 22.5, 15.2, 7.4. m/z (Cl) 296 (M+1,
84), 188 (100). HRM S found: 296.2024, CxH2sNO required: 296.2014.
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Removal of auxiliary:

OH - 1) Mel(neat) | -~
Ph/H‘\\N\/\?/Ph N~ Ph

2) NaH/THF, reflux
6a 12

Compound 6a (147 mg, 0.5 mmol) was dissolved in methyl iodide (5 mL), the
mixture was stirred in the dark for 6 days and the excess methyl iodide was removed under
reduced pressure. The residue was re-dissolved in anhydrous THF (10 mL). To this mixture
was added sodium hydride (60% wi/w, Aldrich, 24 mg, 0.6 mmol) and the solution was
heated at reflux for 3.5 hours and then cooled to room temperature. The reactants were
diluted in petrol (40 mL). The solution was extracted with IN HCI (2 x 10 mL). The acidic
solution was neutralized with 2N NaOH (30 mL) and extracted with petrol (2 x 40 mL).
The petrol solution was dried over Na,SO,4 and concentrated in vacuo to give compound 12
as acolourless ail (80 mg, 92%), [0]o®-110 (c = 0.018 g/mL, CHCl3). Vimadcm™ (neat) 3026,
2762, 1604, 1455, 1032. 'H NMR (400 MHz, CDCl3) & 7.26-7.04 (5H, m, ArH), 2.39 (1H,
dd, J=12.4, 6.2 Hz, NCHH), 2.30-2.25 (7H, m, N(CHs)+*NCHH), 1.68 (1H, dt, J=8.4, 5.1
Hz, CHCHHCH), 1.26-1.18 (1H, m, NCH,CH), 0.97 (1H, dt, J=8.4, 5.1 Hz, CHCHHCH),
0.83 (1H, dt, J=8.4, 55 Hz, PhCH). *C NMR (101 MHz, CDCls) § 143.0, 128.3, 125.8,
1255, 64.1, 455, 22.7, 21.5, 15.0. m/z (Cl) 176 (M+1, 55), 132 (100). HRMS found:
176.1439, C1,H1gN required: 176.1439.

The same procedure was applied to compounds 4a and 8.

OH R 1) Mel(neat) Ill =% o
Ph/kr NP NS

2) NaH/THF, reflux

8 12
93% yield, [o]p2%: -105

N w7 Ph 1) Mel(neat) \N/\/‘:\Ph

Ph/\/OH 2) NaH/THF, reflux |

89% yield, [0]p2; +98
4a by [o]p
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