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General: All commercial reagents were used as obtained commercially unless otherwise noted. 

Reactions were performed using oven dried glassware under an atmosphere of nitrogen. 

Dichloromethane (DCM) was dried with CaH and distilled prior to use. Flash column 

chromatography was carried out on Fuji Chromatorex silica gel (38-75 µm). Analytical thin layer 

chromatography (TLC) was performed on Merck silica gel 60 F254 plates. Visualization of the 

developed chromatogram was accomplished with UV light and by staining with ethanolic 

phosphomolybdic acid (PMA) solution followed by heating.  

Nuclear magnetic resonance (NMR) spectra were recorded using Bruker 500 MHz NMR instrument 

(1H NMR at 500 MHz and 13C NMR at 125 MHz) and Bruker 300 MHz NMR instrument (1H NMR at 

300 MHz and 13C NMR at 75 MHz). 1H NMR data are reported as follows: chemical shift (δ, ppm), 

multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad), integration, 

coupling constants (Hz). Data for 13C NMR are reported in terms of chemical shift (δ, ppm). High 

performance liquid chromatography (HPLC) was carried out on a Perkin Elmer series 200 HPLC 

equipped with a Chiralcel OD-H column. Specific rotations were measured on a Rudolph Autopol IV 

(Automatic polarimeter). High-resolution mass spectra were obtained from the center for chemical 

analysis in Korea Research Institute of Chemical Technology. Sulfamate ester 3 was prepared from 

the alcohol 2 according to a protocol reported by Du Bois and coworkers.a Preparation of Rh2(S-nap)4 

catalyst was reported by Du Bois and coworkers.b Rh2(R-nap)4 catalyst was prepared by reaction 

between Rh2(OAc)4 and (R)-3-tosylamino-valerolactam, which is obtained from unnatural D-(-)-

ornithine hydrochloride in a manner that is similar to the procedure employed for the preparation of 

Rh2(S-nap)4 catalyst from L-(+)-ornithine hydrochloride.b,c  

 

 

 

 

(S)-4-Methyl-N-(2-oxo-piperidin-3-yl)-benzenesulfonamide. 

 

N
H

TsHN

O
 

 

Prepared from L-(+)-ornithine hydrochloride according to the procedure of Du Bois and coworkers.b 

 

Acetyl chloride (5.3 mL, 74.1 mmol) was slowly added over a 5 min period to an ice-cold suspension 

of L-(+)-ornithine hydrochloride (5 g, 29.7 mmol) in 120 mL of MeOH. The mixture was stirred at 0 
oC for 10 min, the flask was then fitted with a reflux condenser, and the contents heated at 65 oC for 
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12 h. The clear, colorless solution was cooled to room temperature and concentrated under reduced 

pressure to give clear oil. This material was allowed to stand under high vacuum for 4 h prior to 

subsequent use; during this time the compound solidified. The solid mass was dissolved in 120 mL of 

MeOH to which Et3N (12.4 mL, 89.1 mmol) was then added. The reaction mixture was stirred at 65 
oC for 2 h. Following this time, the solution was concentrated under reduced pressure and the isolated 

solid was placed under high vacuum for 3 h. The off-white mass was suspended in 100 mL of DCM 

and to this mixture was added pyridine (4.8 mL, 59.4 mmol). The flask was set in an ice bath and 

charged with p-toluenesulfonyl chloride (6.8 g, 35.6 mmol). The mixture was warmed slowly to room 

temperature, stirred for 8 h, and then concentrated under reduced pressure to an orange solid. This 

material was transferred to a separatory funnel with 200 mL of warm EtOAc and washed with 80 mL 

of saturated aqueous NH4Cl (3 times). The organic layer was collected, dried over anhydrous MgSO4, 

filtered, and concentrated under reduced pressure to a white solid. Recrystallization of this material 

using hot EtOAc furnished the desired lactam as colorless needles (2.1 g, 26% overall). 

[α]D
32= +50.7 (c 1.08, DMSO), [α]D

28= +121.8 (c 1.09, CHCl3); 1H NMR (300 MHz, CDCl3) δ 7.78 

(d, 2H, J = 8.1 Hz), 7.30 (d, 2H, J = 8.1 Hz), 6.26 (br s, 1H), 5.95 (br, s, 1H), 3.47-3.50 (m, 1H), 3.25-

3.28 (m, 2H), 2.45-2.48 (m, 1H), 2.42 (s, 3H), 1.66-2.05 (m, 3H).; 13C NMR (75 MHz, CDCl3) δ 

169.9, 143.6, 136.0, 129.7, 127.4, 53.3, 41.9, 28.5, 21.5, 20.8.; HRMS (EI): m/z Calcd for 

C12H16N2O3S 268.0882, found 268.0880. 

--------------------------------------------------------------------------------------------------------------------------- 

The sign and magnitude of the optical rotation of (S)-4-methyl-N-(2-oxo-piperidin-3-yl)-

benzenesulfonamide ligand (A: [α]D
25 = -91.1 (c 1.1, DMSO)), prepared from L-(+)-ornithine by the 

Du Bois group,b is greatly different from those reported in the literaturec [[α]D
22 = +128 (c 1.05, 

CHCl3)] and ours [[α]D
32 = +50.7 (c 1.08, DMSO), [α]D

28 = +121.8 (c 1.09, CHCl3)].  

 

N
H

O

TsHN

(S)-A

HO NH2

O

NH2

L-(+)-ornitine  
 

(a) Espino, C. G.; Wehn, P. M.; Chow, J.; Du Bois, J. J. Am. Chem. Soc. 2001, 123, 6935 

(b) Zalatan, D. N.; Du Bois, J. J. Am. Chem. Soc. 2008, 130, 9220. 

(c) Maguire, M. P.; Feldman, P. L.; Rapoport, H. J. Org. Chem. 1990, 55, 948. 

--------------------------------------------------------------------------------------------------------------------------- 
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(R)-4-Methyl-N-(2-oxo-piperidin-3-yl)-benzenesulfonamide. 

 

N
H

TsHN

O
 

 

Prepared from D-(-)-ornithine hydrochloride as colorless needles (28% overall) by using a manner 

identical to (S)-4-methyl-N-(2-oxo-piperidin-3-yl)-benzenesulfonamide. 

[α]D
29= -50.9 (c 1.01, DMSO), [α]D

29= -123.8 (c 0.95, CHCl3); 1H NMR (300 MHz, CDCl3) δ 7.79 (d, 

2H, J = 8.4 Hz), 7.31 (d, 2H, J = 7.8 Hz), 5.99 (br s, 1H), 5.89 (br, s, 1H), 3.47-3.50 (m, 1H), 3.27-

3.28 (m, 2H), 2.47-2.50 (m, 1H), 2.42 (s, 3H), 1.69-1.96 (m, 3H).; 13C NMR (75 MHz, CDCl3) δ 

169.8, 143.7, 135.9, 129.8, 127.4, 53.3, 42.0, 28.5, 21.6, 20.8.; HRMS (EI): m/z Calcd for 

C12H16N2O3S 268.0882, found 268.0882. 

 

Rh2(S-nap)4. 

 

Rh

Rh

O

N

N

O

N

NTs
H

Ts
H

2 2 
 

Prepared from Rh2(OAc)4 and (S)-4-methyl-N-(2-oxo-piperidin-3-yl)-benzenesulfonamide 

according to the procedure of Zalatan, D. N.; Du Bois, J. J. Am. Chem. Soc. 2008, 130, 9220. 

yield: 82%; [α]D
27= +71.5 (c 0.2, CHCl3); 1H NMR (500 MHz, CD3CN) δ 7.76 (d, 4H, J = 8.5 Hz), 

7.67 (d, 4H, J = 8.5 Hz), 7.40 (d, 4H, J = 8.0 Hz), 7.32 (d, 4H, J = 8.0 Hz), 5.75-5.87 (m, 4H), 3.22-

3.35 (m, 6H), 2.94 (m, 6H), 2.43 (s, 6H), 2.39 (s, 6H), 1.98-2.02 (m, 2H), 1.25-1.63(m, 14H).; HRMS 

(ESI): m/z Calcd for C48H60N8O12Rh2S4 1274.1324, found 1274.1309. 

--------------------------------------------------------------------------------------------------------------------------- 

The sign and magnitude of the optical rotation of Rh2(S-nap)4 reported by the Du Bois group ([α]D
25 

= -19.5 (c 1.0, CHCl3)) a are greatly different from those of ours ([α]D
27= +71.5 (c 0.2, CHCl3)). 

(a) Zalatan, D. N.; Du Bois, J. J. Am. Chem. Soc. 2008, 130, 9220. 

--------------------------------------------------------------------------------------------------------------------------- 
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Rh2(R-nap)4. 

 

Rh

Rh

O

N

N

O

N

NTs
H

Ts
H

2 2 
 

Prepared from Rh2(OAc)4 and (R)-4-methyl-N-(2-oxo-piperidin-3-yl)-benzenesulfonamide by using 

a manner identical to the procedure of Zalatan, D. N.; Du Bois, J. J. Am. Chem. Soc. 2008, 130, 9220. 

 

A 10 mL round bottom flask was charged with Rh2(OAc)4 (43.3 mg, 0.1 mmol), (R)-4-methyl-N-(2-

oxo-piperidin-3-yl)-benzenesulfonamide (201 mg, 0.8 mmol), and 4 mL of chlorobenzene. The flask 

was fitted with a short-path distillation head and a 10 mL receiving flask. Chlorobenzene was slowly 

distilled under nitrogen until ~1 mL of solvent remained. The reaction was cooled and the receiving 

flask was emptied. The reaction flask was recharged with another 4 mL of chlorobenzene and the 

distillation procedure was performed a second time. After repeating this cycle two additional times, 

the supernatant (~1 mL) of the resulting dark purple suspension was load onto a silica gel column and 

purified by flash chromatography (dichloromethane : acetonitrile = 4:1). The isolated material was 

dissolved in 1.5 mL of acetone and concentrated under reduced pressure. The blue solid was allowed 

to stand under high vacuum at 80 0C for 12h to afford the desired product as a blue-green solid (95.1 

mg, 76%). 

[α]D
29= -70.5 (c 0.2, CHCl3); 1H NMR (500 MHz, CD3CN) δ 7.77 (d, 4H, J = 8.5 Hz), 7.68 (d, 4H, J 

= 8.5 Hz), 7.40 (d, 4H, J = 8.0 Hz), 7.32 (d, 4H, J = 8.0 Hz), 5.79-5.87 (m, 4H), 3.19-3.35 (m, 6H), 

2.94-2.97 (m, 6H), 2.43 (s, 6H), 2.39 (s, 6H), 1.97-1.99 (m, 2H), 1.26-1.59(m, 14H).; HRMS (ESI): 

m/z Calcd for C48H60N8O12Rh2S4 1274.1324, found 1274.1300. 

 

(S)-4-Phenyl-[1,2,3]oxathiazinane 2,2-dioxide: (S)-4. 

O
S

HN

O O

 
A mixture of sulfamate 3 (200 mg, 0.9 mmol), Rh2(R-nap)4 (24 mg, 0.02 mmol), and powdered 4Å 

molecular sieves (500 mg) was suspended in dry dichloromethane (2.0 mL). A single portion of 

PhI=O (240 mg, 1.1 mmol) was then added and the reaction mixture was stirred at room temperature 

for 2 h. The reaction mixture was loaded directly onto silica gel and purified by flash chromatography 

(n-hexane: ethyl acetate = 4:1) to afford desired product (168 mg, 85%) as a white crystal. 

91.7% ee (Chiralcel OD-H, 8% isopropanol/hexanes, 1.0 mL/min, 210 nm, tr(major) = 27.9 min, 
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tr(minor) = 33.9 min); [α]D
36= -6.0 (c 1.0, CHCl3); 1H NMR (300 MHz, CDCl3) δ 7.33-7.44 (m, 5H), 

4.82-4.90 (m, 2H), 4.62-4.68 (m, 1H), 4.40 (br d, 1H, J = 9.2 Hz), 2.18-2.33 (m, 1H), 1.98-2.05 (m, 

1H).; 13C NMR (75 MHz, CDCl3) δ 138.0, 129.2, 128.9, 126.3, 71.9, 59.0, 30.2.; HRMS (EI) m/z 

Calcd for C9H11NO3S 213.0460, found 213.0462. 

 

(R)-4-Phenyl-[1,2,3]oxathiazinane 2,2-dioxide: (R)-4. 

O
S

HN

O O

 

Prepared from sulfamate 3 (332 mg, 1.54 mmol) and Rh2(S-nap)4 catalyst (40.0 mg, 0.03 mmol) 

similar to the procedure for (S)-4. Purified by flash chromatography (n-hexane: ethyl acetate = 4:1) to 

afford desired product (263 mg, 80%) as a white crystal. 

92.6% ee (Chiralcel OD-H, 8% isopropanol/hexanes, 1.0 mL/min, 210 nm, tr(minor) = 28.6 min, 

tr(major) = 33.2 min); [α]D
27= +6.14 (c 1.0, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.34-7.43 (m, 5H), 

4.84-4.89 (m, 2H), 4.64-4.67 (m, 1H), 4.39 (br d, 1H, J = 9.0 Hz), 2.21-2.30 (m, 1H), 2.00-2.04 (m, 

1H).; 13C NMR (125 MHz, CDCl3) δ 138.1, 129.3, 129.1, 126.4, 72.0, 59.1, 30.3.; HRMS (EI): m/z 

Calcd for C9H11NO3S 213.0460, found 213.0457. 

 

 

 

Crystal structure data for absolute structure determination of oxathiazinane (R)-4: (4r). 
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3-Cbz-4-phenyl-[1,2,3]oxathiazinane 2,2-dioxide: (S)-7. 

O
S

CbzN

O O

 
Oxathiazinane (S)-4s (50 mg, 0.24 mmol) was added to a solution of NaOtBu (36 mg, 0.36 mmol) in 

DME (2.0 mL) at room temperature. The resulting suspension was stirred vigorously for 1.5 h 

following which time benzylchloroformate (71 µL, 0.60 mmol) was added. After 10 h, the reaction 

was quenched by the addition of 1.0 mL of H2O. The biphasic solution was extracted with EtOAc (3 

times). The combined organic layer was washed successively with brine, and dried over anhydrous 

MgSO4 and concentrated in vacuo to give a residue which was subjected to flash chromatography on 

silica gel (n-hexane: ethyl acetate = 3:1) to afford desired product (75.6 mg, 91%) as a colorless oil. 
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[α]D
28= -25.4 (c 0.52, CHCl3); 1H NMR (300 MHz, CDCl3) δ 7.29-7.41 (m, 10H), 5.75 (t, 1H, J = 4.2 

Hz), 5.31 (s, 2H), 4.66-4.72 (m, 1H), 4.35-4.44 (m, 1H), 2.90-3.02 (m, 1H), 2.43-2.51 (m, 1H).; 13C 

NMR (75 MHz, CDCl3) δ 152.1, 137.6, 134.7, 129.0, 128.6, 128.4, 127.9, 127.8, 125.5, 70.1, 69.5, 

60.7, 28.2.; HRMS (EI): m/z Calcd for C17H17NO5S 347.0827, found 347.0832. 

 

(S)-3-(N-Cbz-amino)-3-phenylpropan-1-ol: (S)-8. 

OHNH
Cbz

 
A solution of N-Cbz-oxathiazinane (S)-7 (60 mg, 0.17 mmol) in 2.0 mL of CH3CN and 1.5 mL of H2O 

was stirred vigorously at 75 oC for 24 h. After cooling the solution of room temperature, the mixture 

of 1 mL of 1M HCl and 1 mL of EtOAc was added and stirred at rt for 1 h, then basified with 1M 

NaOH. The biphasic solution was extracted with EtOAc (3 times). The combined organic layer was 

washed successively with brine, and dried over anhydrous MgSO4 and concentrated in vacuo to give a 

residue which was subjected to flash chromatography on silica gel (n-hexane: ethyl acetate = 3:1) to 

afford desired product (40.4 mg, 83%) as a white solid. 

[α]D
31= -37.2 (c 0.4, CH2Cl2); 1H NMR (300 MHz, CDCl3) δ 7.28-7.35 (m, 10H), 5.32 (m, 1H), 5.14 

(d, 1H, J = 12.0 Hz), 5.07 (d, 1H, J = 12.0 Hz), 3.69 (m, 2H), 2.61 (m, 1H), 2.05-2.11 (m, 1H), 1.85-

1.93 (m, 1H).; 13C NMR (75 MHz, CDCl3) δ 156.6, 141.7, 136.3, 128.8, 128.5, 128.2, 127.6, 126.4, 

67.0, 59.2, 52.6, 39.0.; HRMS (EI): m/z Calcd for C17H19NO3 285.1365, found 285.1363. 

 

(S)-3-Amino-3-phenyl-propan-1-ol: (S)-9. 
OHNH2

 
Catalytic Pd/C was added to a solution of N-Cbz amino alcohol (S)-8 (40.4 mg, 0.14 mmol) in EtOAc 

(3 mL). The reaction mixture was stirred at room temperature under H2 atmosphere (1 atm) for 10 h. 

The Pd/C was removed by celite filtration and washed with dichloromethane. The combined organic 

layer was concentrated in vacuo to give a residue which was subjected to flash chromatography on 

silica gel (methanol only) to afford desired product (18.0 mg, 84%) as a colorless solid. 

93% ee (Chiralcel OD-H, 10% isopropanol/hexanes, 1.0 mL/min, 210 nm, tr(minor) = 11.3 min, 

tr(major) = 12.8 min); [α]D
28= -20.4 (c 0.44, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.25-7.37 (m, 5H), 

4.13 (dd, 1H, J = 4.5, 9.0 Hz), 3.78-3.85 (m, 2H), 2.63 (br s, 3H), 1.85-1.95 (m, 2H).; 13C NMR (125 

MHz, CDCl3) δ 146.2, 128.9, 127.3, 125.8, 62.4, 56.7, 39.6.; HRMS (EI): m/z Calcd for C9H13NO 

151.0997, found 151.0979. 
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Commercial sample of (S)-9 from Acros Organics 

[α]D
27= -22.0 (c 0.40, CHCl3); 1H NMR (300 MHz, CDCl3) δ 7.24-7.38 (m, 5H), 4.13 (dd, 1H, J = 5.1, 

7.8 Hz), 3.77-3.89 (m, 2H), 2.46 (br s, 3H), 1.84-1.94 (m, 2H).; 13C NMR (75 MHz, CDCl3) δ 146.2, 

128.7, 127.2, 125.7, 62.4, 56.7, 39.5. 
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(S)-3-Methyl-4-phenyl-[1,2,3]oxathiazinane 2,2-dioxide: (S)-5. 

N O
S

O O

 

To a solution of (S)-4 (154 mg, 0.72 mmol) in DMF (3 mL) were added CH3I (93 µL, 1.5 mmol), 

K2CO3 (122 mg, 0.88 mmol) and a catalytic amount of n-Bu4NI at 0 oC and the mixture was stirred at 

rt for 6h. The reaction mixture was diluted with ethyl acetate (30 mL) and H2O (15 mL). The biphasic 

solution was extracted with ethyl acetate (3 times). The combined organic layer was washed 

successively with water and brine, and dried over anhydrous MgSO4 and concentrated in vacuo to 

give a residue which was subjected to flash chromatography on silica gel (n-hexane: ethyl acetate = 

10:1) to afford desired product (81%) as a white crystal. 

92.0% ee (Chiralcel OD-H, 10% isopropanol/hexanes, 1.2 mL/min, 210 nm, tr(major) = 18.5 min, 

tr(minor) = 15.6 min); [α]D
28= -3.0 (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.35-7.41 (m, 5H), 

4.76-4.85 (m, 2H), 4.55-4.58 (m, 1H), 2.46-2.55 (m, 1H), 2.49 (s, 3H), 1.88-1.91 (m, 1H); 13C NMR 

(125 MHz, CDCl3) δ 137.5, 129.3, 129.0, 127.6, 71.7, 64.3, 32.5, 28.1; HRMS (EI): m/z Calcd for 

C10H13NO3S: 227.0616 found: 227.0611. 

 

(R)-3-Methyl-4-phenyl-[1,2,3]oxathiazinane 2,2-dioxide: (R)-5. 

O
S

N

O O

 
Prepared from (R)-4 (201.2 mg, 0.95 mmol) and CH3I (118 µL, 1.9 mmol) similar to the procedure 

for (S)-5. Purified by flash chromatography (n-hexane: ethyl acetate = 10:1) to afford desired product 

(180 mg, 83%) as a white crystal. 

91.1% ee (Chiralcel OD-H, 10% isopropanol/hexanes, 1.2 mL/min, 210nm, tr(major) = 18.5 min, 

tr(minor) = 15.6 min); [α]D
28= +3.2 (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 7.34-7.42 (m, 5H), 

4.76-4.85 (m, 2H), 4.55-4.58 (m, 1H), 2.46-2.55 (m, 1H), 2.49 (s, 3H), 1.87-1.91 (m, 1H); 13C NMR 

(125 MHz, CDCl3) δ 137.5, 129.2, 128.9, 127.6, 71.7, 64.2, 32.5, 28.0; HRMS (EI): m/z Calcd for 

C10H13NO3S: 227.0616 found: 227.0612. 
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(S)-Methyl-[3-(naphthalen-1-yloxy)-1-phenyl-propyl]-amine: (S)-6. 

NH

O

 

The mixture of 1-naphtol (140 mg, 0.97 mmol) and NaH (42 mg, 0.97 mmol) in DMF (1 mL) was 

stirred at rt for 10 min. A solution of (S)-5 (111 mg, 0.49 mmol) in DMF (1 mL) was added to a 

reaction mixture and stirred at rt for 1h. 1M HCl (1.5 mL, 5 eq) was added and stirred at rt for 2h, 

then basified with 2M NaOH. The reaction mixture was diluted with EA (10 mL) and H2O (5 mL). 

The biphasic solution was extracted with ethyl acetate (3 times). The combined organic layer was 

washed successively with water and brine, and dried over anhydrous MgSO4 and concentrated in 

vacuo to give a residue which was subjected to flash chromatography on silica gel 

(dichloromethane:methanol = 10:1) to afford desired product (120 mg, 84%) as orange oil. 

91.2% ee (Chiralcel OD-H, 2% isopropanol/hexanes, 1.2 mL/min, 210nm, tr(major) = 12.6 min, 

tr(minor) = 10.0 min); [α]D
28= +60.3 (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.24-8.26 (m, 1H), 

7.78-7.80 (m, 1H), 7.46-7.51 (m, 2H), 7.39-7.41 (m, 1H), 7.25-7.34 (m, 7H), 6.70 (d, 1H, J = 7.5 Hz), 

4.13-4.17 (m, 1H), 3.97-4.02 (m, 1H), 3.90-3.92 (m, 1H), 2.41-2.47 (m, 1H), 2.33 (s, 3H), 2.17-2.2 

3(m, 1H).; 13C NMR (125 MHz, CDCl3) δ 154.6, 134.6, 128.8, 127.59, 127.55, 127.5, 126.5, 126.1, 

126.0, 125.8, 125.3, 122.1, 120.3, 104.7, 65.5, 62.8, 37.2, 34.4.; HRMS (EI): m/z Calcd for C20H21NO: 

291.1623 found: 291.1622. 

 

(R)-Methyl-[3-(naphthalen-1-yloxy)-1-phenyl-propyl]-amine: (R)-6. 

NH

O

 

Prepared from (R)-5 (100 mg, 0.44 mmol) and 1-naphtol (127 mg, 0.88 mmol) similar to the 

procedure for (S)-6. Purified by flash chromatography (dichloromethane:methanol = 10:1) to afford 

desired product (111 mg, 87 %) as yellow oil. 

92.5% ee (Chiralcel OD-H, 2% isopropanol/hexanes, 1.2 mL/min, 210nm, tr(major) = 12.6 min, 

tr(minor) = 10.0 min); [α]D
28= -61.5 (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.25-8.27 (m, 1H), 

7.77-7.81 (m, 1H), 7.46-7.52 (m, 2H), 7.40-7.42 (m, 1H), 7.27-7.35 (m, 7H), 6.69 (d, 1H, J = 7.5 Hz), 

4.12-4.16 (m, 1H), 3.92-4.00 (m, 2H), 2.44-2.50 (m, 1H), 2.34 (s, 3H), 2.19-2.25(m, 1H).; 13C NMR 

(75 MHz, CDCl3) δ 154.6, 134.5, 128.6, 127.5, 127.4, 127.3, 126.4, 125.9, 125.6, 125.2, 122.0, 120.2, 

104.6, 65.4, 62.7, 37.2, 34.4.; HRMS (EI): m/z Calcd for C20H21NO: 291.1623 found: 291.1627. 
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(S)-Dimethyl-[3-(naphthalen-1-yloxy)-1-phenyl-propyl]-amine: (S)-1. 

N

O

 

To a solution of (S)-9 (54 mg, 0.19 mmol) in formic acid (38 µL, 1.0 mmol) was added a 30% 

aqueous solution of formaldehyde (100 µL, 1.0 mmol) and the reaction mixture was refluxed for 8h. 

After this time the solution was acidified with conc. HCl until pH=1 and basified with 4N NaOH. The 

reaction mixture was diluted with ethyl acetate and washed with aqueous NaHCO3 solution. The 

organic phase was separated and dried over MgSO4. After evaporation of solvent the crude residue 

was purified by flash chromatography (n-Hexane: Ethyl acetate = 1:3) to afford desired product (42.5 

mg, 75%) as colorless oil. 

91.8% ee (Chiralcel OD-H, 2% isopropanol/hexanes, 0.7 mL/min, 210nm, tr(major) = 10.1 min, 

tr(minor) = 8.9 min); [α]D
28= +63.2 (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 8.26-8.28 (m, 1H), 

7.79-7.81 (m,1H), 7.28-7.52 (m,10H), 6.67 (d, 1H, J = 7.5 Hz), 4.07-4.12 (m, 1H), 3.91-3.95 (m, 1H), 

3.62-3.65 (m, 1H), 2.63-2.70 (m, 1H), 2.26-2.34 (m, 1H), 2.28 (s, 6H); 13C NMR (125 MHz, CDCl3) δ 

154.8, 139.7, 134.7, 128.8, 128.4, 127.6, 127.5, 126.5, 126.1, 125.9, 125.3, 122.2, 120.2, 104.8, 67.9 

(1C, C3), 65.8 (1C, C1), 43.0 (2C, C4 + C4’), 33.2 (1C, C2).; HRMS (EI): m/z Calcd for C21H23NO: 

305.1780 found: 305.1765. 

 

(R)-Dimethyl-[3-(naphthalen-1-yloxy)-1-phenyl-propyl]-amine: (R)-1. 

N

O

 
Prepared from (R)-9 (52 mg, 0.18 mmol), formic acid (37 µL) and formaldehyde (84 µL) similar to 

the procedure for (S)-1. Purified by flash chromatography (dichloromethane:methanol = 10:1) to 

afford desired product (43 mg, 79%) as colorless oil. 

91.2% ee (Chiralcel OD-H, 2% isopropanol/hexanes, 0.7 mL/min, 210 nm, tr(major) = 10.1 min, 

tr(minor) = 8.9 min); [α]D
28= -67.0 (c 0.3, CHCl3); 1H NMR (500 MHz, CDCl3) δ 1H NMR (500 MHz, 

CDCl3) δ 8.24-8.26 (m, 1H), 7.78-7.80 (m,1H), 7.27-7.51 (m,10H), 6.66 (d, 1H, J = 7.5 Hz), 4.07-

4.11 (m, 1H), 3.89-3.94 (m, 1H), 3.64-3.66 (m, 1H), 2.63-2.70 (m, 1H), 2.27-2.35 (m, 1H), 2.29 (s, 

6H); 13C NMR (125 MHz, CDCl3) δ 154.8, 139.5, 134.7, 128.8, 128.5, 127.7, 127.6, 126.5, 126.1, 

125.9, 125.3, 122.2, 120.2, 104.8, 67.9 (1C, C3), 65.8 (1C, C1), 42.9 (2C, C4 + C4’), 33.1 (1C, C2).; 

HRMS (EI): m/z Calcd for C21H23NO: 305.1780 found: 305.1769. 
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