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Materials. THF, Toluene and Et2O were distilled freshly from sodium/benzophenone ketyl. CH2Cl2 
was distilled freshly from CaH2. Epoxides 2a, 2b, 2c were prepared according to the reported 
procedure.1 All other compounds were commercially available and used as received except aromatic 
amines, which were distilled prior to use. Racemic products of 3a-r were prepared with achiral 
N-oxide-In(OTf)3 complex as the catalyst. 
 
Analytical data for 1a, 1b, 1d-h. 
 

    
(1R,1'R,2S,2'S)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl

ene)bis(1-(pentan-3-yl)pyrrolidine 1-oxide) (1a). hygrometric yellow solid. 
[α]25

D = -8.0° (c = 0.388, CH2Cl2). 1H NMR (400 MHz, CDCl3): 1.04-1.09 (m, 
12H), 1.59-1.72 (m, 7H), 1.76-1.83 (m, 4H), 1.89-1.93 (m, 4H), 2.33-2.45 (m, 

9H), 3.18-3.21 (m, 2H), 3.22-3.32 (m, 2H), 3.36-3.41 (m, 2H), 3.78 (m, 2H), 3.98 (m, 2H), 11.73 (br, 
2H). 13C NMR (100 MHz, CDCl3): 12.0, 12.2, 20.0, 21.6, 22.6, 22.9, 27.5, 28.1, 48.4, 63.9, 72.0, 78.5, 
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167.4. ESI-HRMS Calcd for (C26H48N4O4+H+) 481.3754, Found: 481.3754. 
 

  
(1R,1'R,2S,2'S)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl

ene)bis(1-cyclopentylpyrrolidine 1-oxide) (1b). hygrometric white foam. [α]25
D 

= -20.2° (c = 0.362, CH2Cl2). 1H NMR (400 MHz, CDCl3): 1.41-1.61 (m, 10H), 
1.76-1.81 (m, 7H), 1.87-2.03 (m, 7H), 2.12-2.17 (m, 2H), 2.39-2.46 (m, 6H), 

3.30-3.34 (m, 2H), 3.41-3.46 (m, 2H), 3.57-3.61 (m, 2H), 3.73-3.77 (m, 2H), 3.97 (m, 2H), 11.60 (d, J 
= 6.0 Hz, 2H). 13C NMR (100 MHz, CDCl3): 20.2, 22.1, 24.0, 24.3, 27.3, 27.5, 28.3, 28.9, 49.1, 66.8, 
74.6, 77.3, 167.8. ESI-HRMS Calcd for (C26H44N4O4+H+) 477.3441, Found: 477.3441. 
 

   
(1R,1'R,2S,2'S)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
ene)bis(1-cycloheptylpyrrolidine 1-oxide) (1d). hygrometric white solid. [α]25

D 
= -6.5° (c = 0.248, CH2Cl2). 1H NMR (400 MHz, CDCl3): 1.56-1.59 (m, 2H), 
1.67-1.71 (m, 8H), 1.81-1.95 (m, 20 H), 2.08-2.10 (m, 2H), 2.32-2.46 (m, 6H), 
2.60-2.63 (m, 2H), 3.27-3.31 (m, 4H), 3.58-3.61 (m, 2H), 3.71-3.76 (m, 2H), 3.93 

(m, 2H), 11.58 (br, 2H). 13C NMR (100 MHz, CDCl3): 20.0, 22.1, 24.6, 25.3, 27.5, 27.8, 28.3, 28.6, 
29.6, 49.0, 63.0, 71.6, 76.3, 167.3. ESI-HRMS Calcd for (C30H52N4O4+H+) 533.4067, Found: 
533.4067. 
 

   
(1R,1'R,2S,2'S)-2,2'-((1S,2S)-1,2-diphenylethane-1,2-diyl)bis(azanediyl)bis(o

xomethylene)bis(1-cyclohexylpyrrolidine 1-oxide) (1e). white solid; m. p. 
134-136 °C. [α]25

D = -48.7° (c = 1.412, CH2Cl2). 1H NMR (400 MHz, CDCl3): 
0.96-1.01 (m, 4H), 1.31-1.40 (m, 2H), 1.54-1.55 (m, 2H), 1.61-1.67 (m, 2H), 

1.71-1.73 (m, 2H), 1.79-1.82 (m, 3H), 1.90-1.92 (m, 2H), 2.14-2.17 (m, 2H), 2.38-2.40 (m, 3H), 2.50 
(m, 2H), 2.66-2.73 (m, 4H), 3.11-3.22 (m, 3H), 3.42-3.47 (m, 2H), 3.55-3.60 (m, 2H), 5.42-5.44 (m, 
2H), 7.22-7.33 (m, 2H), 7.34-7.38 (m, 5H), 7.44-7.46 (m, 4H), 11.81 (d, J = 5.6 Hz, 2H). 13C NMR 
(100 MHz, CDCl3): 19.8, 24.7, 24.9, 25.1, 26.6, 27.4, 28.4, 58.0, 65.3, 72.3, 75.2, 126.5, 127.2, 128.5, 
139.7, 168.8. ESI-HRMS Calcd for (C36H50N4O4+H+) 603.3910, Found: 603.3910. 
 

(1R,1'R,2S,2'S)-2,2'-(1R,2R)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
ene)bis(1-cyclohexylpyrrolidine 1-oxide) (1f). hygrometric white foam. [α]25

D = 
-30.5° (c = 0.436, CH2Cl2). 1H NMR (400 MHz, CDCl3): 1.11-1.15 (m, 2H), 
1.31-1.36 (m, 4H), 1.52-1.59 (m, 3H), 1.62-1.71 (m, 6H), 1.87-1.90 (m, 8H), 
1.96-1.99 (m, 2H), 2.08-2.17 (m, 2H), 2.35-2.40 (m, 9H), 3.04-3.10 (m, 2H), 

3.21-3.26 (m, 2H), 3.40-3.44 (m, 2H), 3.59-3.64 (m, 2H), 3.78 (m, 2H), 10.91 (d, J = 7.2 Hz, 2H). 
 

(1S,1'S,2R,2'R)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
ene)bis(1-cyclohexylpyrrolidine 1-oxide) (1g). hygrometric white foam. [α]25

D = 
24.6° (c = 0.398, CH2Cl2). 1H NMR (400 MHz, CDCl3): 1.11-1.18 (m, 2H), 
1.21-1.31 (m, 6H), 1.34-1.42 (m, 6H), 1.52-1.58 (m, 4H), 1.87-1.90 (m, 6H), 1.96 
(m, 2H), 2.05-2.17 (m, 2H), 2.35-2.40 (m, 8H), 3.05-3.11 (m, 2H), 3.19-3.26 (m, 
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2H), 3.40-3.45 (m, 2H), 3.60-3.64 (m, 2H), 3.78 (m, 2H), 10.89 (d, J = 4.8 Hz, 2H). 
 

(1S,1'S,2R,2'R)-2,2'-(1R,2R)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
ene)bis(1-cyclohexylpyrrolidine 1-oxide) (1h). hygrometric white foam. [α]25

D = 
14.9° (c = 0.396, CH2Cl2). 1H NMR (400 MHz, CDCl3): 1.11-1.15 (m, 1H), 1.18 
(m, 1H), 1.25-1.49 (m, 11H), 1.52-1.58 (m, 4H), 1.80-1.94 (m, 9H), 2.01-2.04 (m, 
2H), 2.34-2.46 (m, 6H), 2.54-2.57 (m, 2H), 3.24-3.33 (m, 4H), 3.35-3.40 (m, 2H), 

3.64-3.68 (m, 2H), 3.92 (m, 2H), 11.53 (d, J = 4.4 Hz, 2H). 
 
Analytical data for 3a-r. 
 

(1S,2S)-1,2-diphenyl-2-(phenylamino)ethanol (3a). The title compound was purified 
by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as a white solid; 
m. p. 84-86 °C. The ee was determined by HPLC using a Chiralcel OD-H column 

(i-PrOH/hexane = 15/85, flow rate = 1 mL/min; tR = 10.3 min (1R, 2R) and 13.0 min (1S, 2S)). 91% ee: 
[α]25

D = -49.1° (c = 0.468, CH2Cl2). [lit. [α]24
D = -45.2° (c = 0.520, CH2Cl2), 91% ee].[2] 1H NMR (400 

MHz, CDCl3): δ = 2.57 (br, 1H), 4.53 (d, J = 6.0 Hz, 1H), 4.87 (d, J = 6.0 Hz, 1H), 6.52-6.54 (m, 2H), 
6.63-6.69 (m, 1H), 7.04-7.08 (m, 2H), 7.19-7.30 (m, 10H). 

 

 
 

(1S,2S)-2-(2-methoxyphenylamino)-1,2-diphenylethanol (3b). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a white solid; m. p. 92-93 °C. The ee was determined by HPLC 
using a Chiralpak AS-H column (i-PrOH/hexane = 10/90, flow rate = 1 mL/min, tR 

= 9.4 min (1S, 2S) and 10.6 min (1R, 2R)). 98% ee: [α]25
D = -59.5° (c = 0.560, CH2Cl2). [lit. [α]24

D = 
-48.0° (c = 0.540, CH2Cl2), 93% ee].[2] 1H NMR (600 MHz, CDCl3): δ = 2.73 (br, 1H), 3.86 (s, 3H), 
4.51 (d, J = 6.3 Hz, 1H), 4.88 (d, J = 6.3 Hz, 1H), 5.26 (br, 1H), 6.38 (dd, J = 7.8 Hz, J = 1.2 Hz, 1H), 
6.62 (dd, J = 7.8 Hz, J = 1.8 Hz, 1H), 6.66 (dd, J = 7.8 Hz, J = 1.2 Hz, 1H), 6.74 (dd, J = 7.8 Hz, J = 
1.2 Hz, 1H), 7.16-7.22 (m, 10H). 13C NMR (100 MHz, CDCl3): δ = 55.6, 65.0, 78.4, 109.6, 111.8, 
117.2, 121.1, 126.8, 127.3, 127.4, 127.8, 128.1, 128.4, 137.2, 140.2, 140.7, 147.4. 
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(1S,2S)-2-(4-methoxyphenylamino)-1,2-diphenylethanol (3c). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a yellow solid; m. p. 98-100 °C. The ee was determined 

by HPLC using a Chiralcel OD-H column (i-PrOH/hexane = 10/90, flow rate = 0.8 mL/min, tR = 21.1 
min (1S, 2S) and 25.8 min (1R, 2R)). 94% ee: [α]25

D = -28.4° (c = 0.402, CH2Cl2). [lit. [α]23
D = +25.1° 

(c = 0.61, CH2Cl2), 82% ee].[3] 1H NMR (400 MHz, CDCl3): δ = 3.67 (s, 3H), 4.41 (d, J = 6.4 Hz, 1H), 
4.83 (d, J = 6.4 Hz, 1H), 6.52 (d, J = 8.8 Hz, 2H), 6.66 (d, J = 8.8, 2H) 7.15-7.24 (m, 10H). 

 

 
 

(1S,2S)-1,2-diphenyl-2-(o-tolylamino)ethanol (3d). The title compound was 
purified by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as a 
hygrometric white solid. The ee was determined by HPLC using a Chiralpak AD-H 

column (i-PrOH/hexane = 20/80, flow rate = 0.5 mL/min, tR = 10.8 min (1R, 2R) and 14.0 min (1S, 
2S)). 91% ee: [α]25

D = -79.2° (c = 0.614, CH2Cl2). 1H NMR (400 MHz, CDCl3): δ = 2.19 (s, 3H), 4.56 
(d, J = 5.2 Hz, 1H), 4.96 (d, J = 5.2 Hz, 1H), 6.28 (d, J = 8.0 Hz, 1H), 6.56-6.59 (m, 1H), 6.87-6.90 (m, 
1H), 7.01 (d, J = 7.2 Hz, 1H), 7.22-7.29 (m, 10H). 13C NMR (100 MHz, CDCl3): δ = 17.6, 64.6, 78.1, 
111.6, 117.4, 122.8, 126.5, 126.9, 127.2, 127.6, 128.0, 128.4, 128.7, 130.0, 140.4, 140.7, 145.2. 
ESI-HRMS Calcd for (C21H21NO+Na+) 326.1521, Found: 326.1521. 
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(1S,2S)-1,2-diphenyl-2-(p-tolylamino)ethanol (3e). The title compound was 
purified by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as 
a white solid; m. p. 102-104 °C. The ee was determined by HPLC using a 

Chiralpak AD-H column (i-PrOH/hexane = 20/80, flow rate = 0.5 mL/min, tR = 17.3 min (1S, 2S) and 
19.6 min (1R, 2R)). 96% ee: [α]25

D = -34.7° (c = 0.412, CH2Cl2). [lit. [α]27
D = +22.6° (c = 1, CHCl3), 

77% ee].[4] 1H NMR (400 MHz, CDCl3): 2.16 (s, 3H), 2.67 (br, 1H), 4.48 (d, J = 6.0 Hz, 1H), 4.86 (d, J 
= 6.0 Hz, 1H), 6.46 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 7.19-7.26 (m, 10H). 

 

 

 
(1S,2S)-2-(4-isopropylphenylamino)-1,2-diphenylethanol (3f). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a white solid; m. p. 79-81 °C. The ee was determined by 
HPLC using a Chiralpak AD-H column (i-PrOH/hexane = 10/90, flow rate = 1 

mL/min, tR = 13.0 min (1S, 2S) and 19.1 min (1R, 2R)). 91% ee: [α]25
D = -24.7° (c = 0.660, CH2Cl2). 1H 

NMR (400 MHz, CDCl3): 1.14 (d, J = 7.2 Hz, 6H), 2.70 (br, 1H), 2.71-2.75 (m, 1H), 4.47 (d, J = 6.0 
Hz, 1H), 4.84 (d, J = 6.4 Hz, 1H), 6.48-6.50 (m, 2H), 6.92-6.94 (m, 2H), 7.20-7.26 (m, 10H). 13C NMR 
(100 MHz, CDCl3): 24.3, 33.2, 65.3, 78.2, 114.4, 126.8, 127.0, 127.4, 127.5, 127.9, 128.3, 128.6, 138.5, 
140.5, 140.7, 145.4. ESI-HRMS Calcd for (C23H25NO+Na+) 354.1834, Found: 354.1834. 
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(1S,2S)-1,2-diphenyl-2-(4-(trifluoromethoxy)phenylamino)ethanol (3g).  
The title compound was purified by silica gel chromatography (petroleum 
ether : ethyl acetate = 10 : 1) as a white solid; m. p. 75-77 °C. The ee was 

determined by HPLC using a Chiralpak AD-H column (i-PrOH/hexane = 10/90, flow rate = 1 mL/min, 
tR = 12.4 min (1S, 2S) and 21.3 min (1R, 2R)). 92% ee: [α]25

D = -43.1° (c = 0.518, CH2Cl2). 1H NMR 
(400 MHz, CDCl3): 2.37 (br, 1H), 4.48 (d, J = 5.6 Hz, 1H), 4.88 (d, J = 5.6 Hz, 1H), 6.43-6.47 (m, 2H), 
6.88-6.91(m, 2H), 7.20-7.25 (m, 2H), 7.28-7.32 (m, 8H). 13C NMR (100 MHz, CDCl3): 64.9, 78.1, 
114.4, 119.4, 122.0, 122.2, 126.5, 127.3, 127.7, 128.1, 128.4, 128.7, 139.9, 140.5, 140.8, 146.2. 
ESI-HRMS Calcd for (C21H18F3NO2+Na+) 396.1187, Found: 396.1188. 

 

 

 
(1S,2S)-2-(3-chlorophenylamino)-1,2-diphenylethanol (3h).[5] The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a liquid. The ee was determined by HPLC using a Chiralpak 

AD-H column (i-PrOH/hexane = 10/90, flow rate = 1 mL/min, tR = 18.5 min (1S, 2S) and 24.7 min (1R, 
2R)). 86% ee: [α]25

D = -35.5° (c = 0.588, CH2Cl2). 1H NMR (400 MHz, CDCl3): 2.33 (d, J = 2.8 Hz, 
1H), 4.52-4.53 (m, 1H), 4.83 (br, 1H), 4.89-4.91 (m, 1H), 6.35-6.37 (m, 1H), 6.48 (s, 1H), 6.59 (d, J = 
9.6 Hz, 1H), 6.92-6.96 (m, 1H), 7.23-7.32 (m, 10H). 13C NMR (100 MHz, CDCl3): 64.3, 77.9, 112.1, 
113.8, 117.7, 126.5, 127.2, 127.7, 128.1, 128.4, 128.7, 130.1, 134.8, 139.8, 140.5, 148.5. ESI-HRMS 
Calcd for (C20H18ClNO+Na+) 346.0975, Found: 346.0975. 
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(1S,2S)-2-(4-chlorophenylamino)-1,2-diphenylethanol (3i). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a liquid. The ee was determined by HPLC using a Chiralpak 

AD-H column (i-PrOH/hexane = 10/90, flow rate = 1 mL/min, tR = 14.6 min (1S, 2S) and 17.0 min (1R, 
2R)). 94% ee: [α]25

D = -33.1° (c = 0.559, CH2Cl2). [lit. [α]27
D = +40.6° (c = 1.2, CHCl3), 77% ee].[4] 1H 

NMR (400 MHz, CDCl3): 2.37 (br, 1H), 4.48 (d, J = 5.6 Hz, 1H), 4.72 (br, 1H), 4.89 (d, J = 5.6 Hz, 
1H), 6.42 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H), 7.20-7.23 (m, 5H), 7.27-7.29 (m, 5H). 

 

 

 
(1S,2S)-2-(3-bromophenylamino)-1,2-diphenylethanol (3j). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a hygrometric white solid. The ee was determined by HPLC 

using a Chiralpak AD-H column (i-PrOH/hexane = 10/90, flow rate = 1 mL/min, tR = 13.6 min (1S, 2S) 
and 17.3 min (1R, 2R)). 86% ee: [α]25

D = -31.7° (c = 0.561, CH2Cl2). 1H NMR (400 MHz, CDCl3): 2.30 
(d, J = 2.8 Hz, 1H), 4.50-4.52 (m, 1H), 4.81 (d, J = 4.4 Hz, 1H), 4.90 (dd, J = 5.2 Hz, J = 3.2 Hz, 1H), 
6.38-6.40 (m, 1H), 6.65 (s, 1H), 6.73 (d, J = 8.0 Hz, 1H), 6.86-6.90 (m, 1H), 7.23-7.25 (m, 3H), 
7.29-7.32 (m, 7H). 13C NMR (100 MHz, CDCl3): 64.2, 77.9, 112.5, 116.8, 120.6, 123.0, 126.5, 127.2, 
127.8, 128.1, 128.4, 128.7, 130.4, 139.8, 140.4, 148.7. ESI-HRMS Calcd for (C20H18BrNO+Na+) 
390.0469, Found: 390.0470. 
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(1S,2S)-2-(4-bromophenylamino)-1,2-diphenylethanol (3k).[6] The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a hygrometric white solid. The ee was determined by HPLC 

using a Chiralpak AD-H column (i-PrOH/hexane = 20/80, flow rate = 0.5 mL/min, tR = 19.0 min (1S, 
2S) and 23.5 min (1R, 2R)). 93% ee: [α]25

D = -50.0° (c = 0.612, CH2Cl2).  1H NMR (400 MHz, CDCl3): 
2.39 (br, 1H), 4.48 (d, J = 5.6 Hz, 1H), 4.89 (d, J = 5.6 Hz, 1H), 6.35-6.39 (m, 2H), 7.09-7.13 (m, 2H), 
7.20-7.28 (m, 10H). 

 

 

 
(1S,2S)-2-(naphthalen-1-ylamino)-1,2-diphenylethanol (3l). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl 
acetate = 10 : 1) as a white solid; m. p. 52-55 °C. The ee was determined by 
HPLC using a Chiralcel OD-H column (i-PrOH/hexane = 10/90, flow rate = 1 

mL/min, tR = 12.6 min (1R, 2R) and 22.1 min (1S, 2S)). 88% ee: [α]25
D = -131.0° (c = 0.306, CH2Cl2). 

[lit. [α]22
D = -144.9° (c = 0.390, CH2Cl2), 91% ee].[2] 1H NMR (400 MHz, CDCl3): 2.55 (br, 1H), 4.73 

(d, J = 5.6 Hz, 1H), 5.20 (d, J = 5.2 Hz, 1H), 5.60 (br, 1H), 6.29-6.33 (m, 1H), 7.11-7.18 (m, 2H), 
7.25-7.37 (m, 10H), 7.45-7.51 (m, 2H), 7.76-7.79 (m, 1H), 8.00 (m, 1H). 
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(1S,2S)-2-(phenylamino)-1,2-dip-tolylethanol (3m). The title compound was 
purified by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as a 
hygrometric white solid. The ee was determined by HPLC using a Chiralpak AD-H 
column (i-PrOH/hexane = 5/95, flow rate = 1 mL/min, tR = 25.2 min (1S, 2S) and 

30.6 min (1R, 2R)). 89% ee: [α]25
D = -47.0° (c = 0.434, CH2Cl2). [lit. [α]24

D = -47.3° (c = 0.54, CH2Cl2), 
90% ee].[2] 1H NMR (400 MHz, CDCl3): 2.32 (s, 3H), 2.34 (s, 3H), 2.52 (br, 1H), 4.51 (d, J = 5.6 Hz, 
1H), 4.65 (br, 1H), 4.84 (d, J = 5.6 Hz, 1H), 6.53-6.55 (m, 2H), 6.64-6.68 (m, 1H), 7.06-7.15 (m, 8H), 
7.18-7.20 (m, 2H). 
 

 

 
 
(1S,2S)-2-(2-methoxyphenylamino)-1,2-dip-tolylethanol (3n). The title compound 
was purified by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) 
as a hygrometric white solid. The ee was determined by HPLC using a Chiralpak 

AD-H column (i-PrOH/hexane = 10/90, flow rate = 1 mL/min, tR = 16.0 min (1S, 2S) and 17.0 min (1R, 
2R)). 97% ee: [α]25

D = -49.5° (c = 1.048, CH2Cl2). 1H NMR (400 MHz, CDCl3): 2.28 (s, 3H), 2.31 (s, 
3H), 2.62 (d, J = 2.4 Hz, 1H), 3.86 (s, 3H), 4.47 (d, J = 6.0 Hz, 1H), 4.84 (dd, J = 6.0 Hz, J = 1.6 Hz, 
1H), 5.21 (br, 1H), 6.38 (dd, J = 7.6 Hz, J = 1.2 Hz, 1H), 6.58-6.62 (m, 1H), 6.64-6.68 (m, 1H), 
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6.72-6.74 (m, 1H), 7.02-7.08 (m, 6H), 7.14-7.16 (m, 2H). 13C NMR (100 MHz, CDCl3): 21.1, 21.2, 
55.6, 64.4, 78.1, 109.6, 111.7, 117.0, 121.1, 126.7, 127.2, 128.8, 129.2, 136.9, 137.2, 137.3, 137.4, 
137.8, 147.4. ESI-HRMS Calcd for (C23H25NO2+Na+)370.1783, Found:370.1778. 

 

 
 

(1S,2S)-2-(phenylamino)-1,2-di(naphthalen-2-yl)ethanol (3o). The title compound 
was purified by silica gel chromatography (petroleum ether : ethyl acetate = 9 : 1) as 
a white solid; m. p. 153-155 °C. The ee was determined by HPLC using a Chiralcel 
OD-H (i-PrOH/hexane = 20/80, flow rate = 1 mL/min, tR = 21.2 min (1R, 2R) and 
26.8 min (1S, 2S)). 93% ee: [α]25

D = -122.4° (c = 0.637, CH2Cl2). [lit. [α]22
D = 

-133.8° (c = 0.410, CH2Cl2), 91% ee].[2] 1H NMR (400 MHz, CDCl3): 2.58 (br, 1H), 4.82 (d, J = 5.2 Hz, 
1H), 5.17 (d, J = 5.2 Hz, 1H) 6.54-6.56 (m, 2H), 6.60-6.63 (m, 1H), 7.00-7.04 (m, 2H), 7.36-7.48 (m, 
6H), 7.72-7.82 (m, 8H). 

 

 
 

(1S,2S)-2-(2-methoxyphenylamino)-1,2-di(naphthalen-2-yl)ethanol (3p). The title 
compound was purified by silica gel chromatography (petroleum ether : ethyl acetate = 
9 : 1) as a white solid; m. p. 65-67 °C. The ee was determined by HPLC using a 
Chiralpak AD-H column (i-PrOH/hexane = 15/85, flow rate = 1 mL/min, tR = 22.1 min 
(1S, 2S) and 24.7 min (1R, 2R)). 98% ee: [α]25

D = -126.2° (c = 0.806, CH2Cl2). 1H 
NMR (400 MHz, CDCl3): 2.82 (br, 1H), 3.84 (s, 3H), 4.77 (d, J = 6.0 Hz, 1H), 5.16 (d, 

J = 6.0 Hz, 1H), 5.27 (br, 1H), 6.39-6.41 (m, 1H), 6.58-6.63 (m, 2H), 6.71-6.73 (m, 1H), 7.30-7.36 (m, 
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2H), 7.39-7.45 (m, 4H), 7.69-7.79 (m, 8H). 13C NMR (100 MHz, CDCl3): 55.7, 65.0, 78.2, 109.6, 111.9, 
117.3, 121.1, 124.6, 125.4, 125.8, 125.9, 126.0, 126.3, 127.6, 127.9, 128.0, 128.1, 128.3, 133.0, 133.1, 
133.1, 133.4, 137.2, 137.8, 138.1, 147.4. ESI-HRMS Calcd for (C29H25NO2+Na+)442.1783, Found: 
442.1778. 

 

 
 

(1R,2R)-2-(phenylamino)cyclohexanol (3q). The title compound was purified by 
silica gel chromatography (petroleum ether : ethyl acetate = 6 : 1) as a white solid; m. p. 
66-68 °C. The ee was determined by HPLC using a Chiralcel OD-H column 

(i-PrOH/hexane = 15/85, flow rate = 1 mL/min, tR = 7.6 min (1S, 2S) and 8.6 min (1R, 2R)). 76% ee: 
[α]25

D = -72.7° (c = 0.384, CH2Cl2). [lit. [α]23
D = -37.7° (c = 0.535, CH2Cl2), 54% ee].[3] 1H NMR (400 

MHz, CDCl3): 1.05-1.09 (m, 1H), 1.27-1.44 (m, 3H), 1.73-1.81 (m, 2H), 2.12-2.16 (m, 2H), 2.78 (br, 
1H), 3.14-3.20 (m, 1H), 3.34-3.39 (m, 1H), 6.73-6.79 (m, 3H), 7.18-7.28 (m, 2H). 13C NMR (100 MHz, 
CDCl3): 24.3, 25.0, 31.6, 33.2, 60.2, 74.5, 114.4, 118.4, 129.4, 147.9. 

 

 

 
(1R,2R)-2-(2-methoxyphenylamino)cyclohexanol (3r). The title compound was 
purified by silica gel chromatography (petroleum ether : ethyl acetate = 6 : 1) as a 
white solid; m. p. 62-63 °C. The ee was determined by HPLC using a Chiralcel OD-H 

column (i-PrOH/hexane = 15/85, flow rate = 1 mL/min, tR = 8.0 min (1R, 2R) and 17.0 min (1S, 2S)). 
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57% ee: [α]25
D = -62.1° (c = 0.314, CH2Cl2). [lit. [α]20

D = -40.8° (c = 0.6, CHCl3), 82% ee].[7] 1H NMR 
(400 MHz, CDCl3): 1.05-1.09 (m, 1H), 1.29-1.43 (m, 3H), 1.70-1.80 (m, 2H), 2.06-2.15 (m, 2H), 2.80 
(br, 1H), 3.15-3.18 (m, 1H), 3.39-3.43 (m, 1H), 3.85 (s, 3H), 3.99 (br, 1H), 6.68-6.72 (m, 1H), 
6.77-6.80 (m, 2H), 6.84-6.88 (m, 1H). 
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1H NMR of 1C in DMSO-d6 (400 MHz) 

 

1H NMR of 1C+In(OTf)3 in DMSO-d6 (400 MHz) 
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13C NMR of 1C in DMSO-d6 (100 MHz) 

 
 
13C NMR of 1C+In(OTf)3 in DMSO-d6 (100 MHz) 
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