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Materials. THF, Toluene and Et,O were distilled freshly from sodium/benzophenone ketyl. CH,Cl,
was distilled freshly from CaH,. Epoxides 2a, 2b, 2c were prepared according to the reported
procedure.' 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); complex as the catalyst.

Analytical data for 1a, 1b, 1d-h.

NH HN
=0 'O"'N@ ([ene)bis(l—(pentan—3—yl)pyrro|idine 1-oxide) (1a). hygrometric yellow solid.
7 o

1% = -8.0° (¢ = 0.388, CH,Cl,). 'H NMR (400 MHz, CDCl;): 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). *C NMR (100 MHz, CDCLy): 12.0, 12.2, 20.0, 21.6, 22.6, 22.9, 27.5, 28.1, 48.4, 63.9, 72.0, 78.5,

C‘}L;:/ 2 (1R,1'R,2S,2'S)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
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167.4. ESI-HRMS Caled for (CysHygN4O4+H") 481.3754, Found: 481.3754.

)

o HN_4{° (1R,1'R,2S,2'S)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
'O"'NO ene)bis(1-cyclopentylpyrrolidine 1-oxide) (1b). hygrometric white foam. [a]*p
g = 20.2° (c = 0.362, CH,CL,). "H NMR (400 MHz, CDCLy): 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). 3C NMR (100 MHz, CDCLy): 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 (C,HyuN,O4+H") 477.3441, Found: 477.3441.

+N<O-

NH HN
o /J ene)bis(1-cycloheptylpyrrolidine 1-oxide) (1d). hygrometric white solid. [a]*p
- |--N+

= -6.5° (c = 0.248, CH,CL,). '"H NMR (400 MHz, CDCl): 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). *C NMR (100 MHz, CDCly): 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 (C3HsN,O0+H) 533.4067, Found:
533.4067.

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

N=0"

Ph)_f’h o

C(?‘NH H/N_/{ (1R,1'R,2S,2'S)-2,2'-((1S,2S)-1,2-diphenylethane-1,2-diyl)bis(azanediyl)bis(o
IN=O" 'O""ND xomethylene)bis(1-cyclohexylpyrrolidine 1-oxide) (1e). white solid; m. p.
’ 134-136 °C. [a]*p = -48.7° (¢ = 1.412, CH,CL,). '"H NMR (400 MHz, CDCl5):
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). °*C NMR
(100 MHz, CDCly): 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 (C3sHsoN,0,+H") 603.3910, Found: 603.3910.

Q (1R,1'R,25,2'S)-2,2'-(1R,2R)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl

A nh o _/f ene)bis(1-cyclohexylpyrrolidine 1-oxide) (1f). hygrometric white foam. [a]*p =

'O"'N@ -30.5° (¢ = 0.436, CH,CL). 'H NMR (400 MHz, CDCly): 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).

*N=O"

Q (1S,1'S,2R,2'R)-2,2'-(1S,2S)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
NN P ene)his(1-cyclohexylpyrrolidine 1-oxide) (1g). hygrometric white foam. [o]* =
24.6° (¢ = 0.398, CH,CL). '"H NMR (400 MHz, CDCly): 1.11-1.18 (m, 2H),
N 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).

Q (1S,1'S,2R,2'R)-2,2'-(1R,2R)-cyclohexane-1,2-diylbis(azanediyl)bis(oxomethyl
Ay ¢ ene)bis(1-cyclohexylpyrrolidine 1-oxide) (1h). hygrometric white foam. [o]*p =
C\N o omh ) 14.9° (¢ = 0.396, CH,CL). 'H NMR (400 MHz, CDCly): 1.11-1.15 (m, 1H), 1.18
N (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.

Ph_ «OH (1S,2S)-1,2-diphenyl-2-(phenylamino)ethanol (3a). The title compound was purified

l by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as a white solid;
Ph™ "NHPh 1 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; tz = 10.3 min (1R, 2R) and 13.0 min (1S, 25)). 91% ce:
[0]p = -49.1° (¢ = 0.468, CH,Cl,). [lit. [0]*'p = -45.2° (c = 0.520, CH,Cl,), 91% ee].”) "TH NMR (400
MHz, CDCl): 6 = 2.57 (br, 1H), 4.53 (d, J= 6.0 Hz, 1H), 4.87 (d, /= 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).
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Ph. \OH (1S,2S)-2-(2-methoxyphenylamino)-1,2-diphenylethanol ~ (3b). The title

l 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, #x
= 9.4 min (1S, 25) and 10.6 min (1R, 2R)). 98% ee: [a]*p = -59.5° (¢ = 0.560, CH,CL). [lit. [a]*p =
-48.0° (¢ = 0.540, CH,Cl,), 93% ee].”) "H NMR (600 MHz, CDCly): § = 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). *C NMR (100 MHz, CDCl;): 6 = 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.

OCHs
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Ph-_ «OH ocH;  (18,25)-2-(4-methoxyphenylamino)-1,2-diphenylethanol  (3c). The title

l /©/ compound was purified by silica gel chromatography (petroleum ether : ethyl
PR NH 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, tz = 21.1
min (1S, 25) and 25.8 min (1R, 2R)). 94% ee: [0]*p = -28.4° (¢ = 0.402, CH,CL,). [lit. [0]*p = +25.1°
(c =0.61, CH,Cl,), 82% ee].l’) "H NMR (400 MHz, CDCls): 6 = 3.67 (s, 3H), 4.41 (d, J = 6.4 Hz, 1H),
4.83 (d, J=6.4 Hz, 1H), 6.52 (d, /= 8.8 Hz, 2H), 6.66 (d, J = 8.8, 2H) 7.15-7.24 (m, 10H).
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(1S,2S)-1,2-diphenyl-2-(o-tolylamino)ethanol  (3d). The title compound was

Ph_OH
l purified by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as a
PR NH 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, f = 10.8 min (1R, 2R) and 14.0 min (1S,
28)). 91% ee: [a]*p = -79.2° (¢ = 0.614, CH,Cl,). "H NMR (400 MHz, CDCl3): 6 = 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). >C NMR (100 MHz, CDCl;): § = 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 (C;H,;NO+Na") 326.1521, Found: 326.1521.
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Ph_ OH (1S,2S)-1,2-diphenyl-2-(p-tolylamino)ethanol (3e). The title compound was

l /©/ purified by silica gel chromatography (petroleum ether : ethyl acetate = 10 : 1) as
Ph- NH 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, f = 17.3 min (1§, 25) and
19.6 min (1R, 2R)). 96% ee: [0]*p = -34.7° (¢ = 0.412, CH,Cl,). [lit. [0]*"p = +22.6° (c = 1, CHCL,),
77% ee]. "TH 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).
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(1S,2S)-2-(4-isopropylphenylamino)-1,2-diphenylethanol  (3f). The title
Ph~OH /©)\ compound was purified by silica gel chromatography (petroleum ether : ethyl
PthH 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, fx = 13.0 min (1S, 28) and 19.1 min (1R, 2R)). 91% ee: [0]*p = -24.7° (c = 0.660, CH,Cl,). 'H
NMR (400 MHz, CDCl;): 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). *C NMR
(100 MHz, CDCl): 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 (C,3H,sNO+Na") 354.1834, Found: 354.1834.
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Ph— .OH ocrs (1S,25)-1,2-diphenyl-2-(4-(trifluoromethoxy)phenylamino)ethanol  (3g).

l /©/ The title compound was purified by silica gel chromatography (petroleum
Ph™ NH 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,
fr = 12.4 min (1S, 25) and 21.3 min (1R, 2R)). 92% ee: [a]*p = -43.1° (¢ = 0.518, CH,Cl,). '"H NMR
(400 MHz, CDCly): 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). *C NMR (100 MHz, CDCl;): 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 (C5,H;sF5sNO,+Na") 396.1187, Found: 396.1188.
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Ph._ .OH (1S,2S)-2-(3-chlorophenylamino)-1,2-diphenylethanol ~ (3h).”)  The title

l /©\ compound was purified by silica gel chromatography (petroleum ether : ethyl
Ph™'NH c 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, tz = 18.5 min (1S, 25) and 24.7 min (1R,
2R)). 86% ee: [a]”p = -35.5° (¢ = 0.588, CH,Cl,). '"H NMR (400 MHz, CDCl;): 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). *C NMR (100 MHz, CDCLy): 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 (Cy0H;sCINO+Na") 346.0975, Found: 346.0975.
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Ph_ .OH c1 (1S,2S)-2-(4-chlorophenylamino)-1,2-diphenylethanol ~ (3i).  The title

l /©/ compound was purified by silica gel chromatography (petroleum ether : ethyl
Ph™ NH 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, t; = 14.6 min (1S, 25) and 17.0 min (1R,
2R)). 94% ee: [a]*p = -33.1° (¢ = 0.559, CH,C,). [lit. [a]*p = +40.6° (¢ = 1.2, CHCl;), 77% ee].l*! 'H
NMR (400 MHz, CDCly): 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).
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Ph_ «OH (1S,2S)-2-(3-bromophenylamino)-1,2-diphenylethanol ~ (3j). The title

l /©\ compound was purified by silica gel chromatography (petroleum ether : ethyl
Ph™ NH Br 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, £z = 13.6 min (1S, 25)
and 17.3 min (1R, 2R)). 86% ee: [a]*’p =-31.7° (¢ = 0.561, CH,Cl,). "H NMR (400 MHz, CDCls): 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). *C NMR (100 MHz, CDCLy): 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 (C,0H;sBrNO+Na")
390.0469, Found: 390.0470.
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Phe <OH gr  (1S,2S)-2-(4-bromophenylamino)-1,2-diphenylethanol  (3k).[  The title

l /©/ compound was purified by silica gel chromatography (petroleum ether : ethyl
Ph™NH 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, #z = 19.0 min (15,
28) and 23.5 min (1R, 2R)). 93% ee: [a]*p = -50.0° (¢ = 0.612, CH,Cl,). 'H NMR (400 MHz, CDCl5):
2.39 (br, 1H), 4.48 (d, /= 5.6 Hz, 1H), 4.89 (d, /= 5.6 Hz, 1H), 6.35-6.39 (m, 2H), 7.09-7.13 (m, 2H),
7.20-7.28 (m, 10H).
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Ph__«OH (1S,2S)-2-(naphthalen-1-ylamino)-1,2-diphenylethanol ~ (31).  The title
l O compound was purified by silica gel chromatography (petroleum ether : ethyl
PH™ NH O 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, fx = 12.6 min (1R, 2R) and 22.1 min (18, 25)). 88% ee: [a]*’p = -131.0° (c = 0.306, CH,CL,).
[lit. [0]%p = -144.9° (¢ = 0.390, CH,Cl,), 91% ee].”)'"H NMR (400 MHz, CDCly): 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, fr = 25.2 min (1S, 25) and
30.6 min (1R, 2R)). 89% ee: [0]*p = -47.0° (c = 0.434, CH,CL). [lit. [a]**p = -47.3° (¢ = 0.54, CH,Cl,),
90% ee].”) 'TH NMR (400 MHz, CDCl;): 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).
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Mnutes
o (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)
N
" och, 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, tz = 16.0 min (1S, 25) and 17.0 min (1R,
2R)). 97% ee: [0]*p = -49.5° (¢ = 1.048, CH,Cl,). '"H 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, /= 6.0 Hz, 1H), 4.84 (dd, J= 6.0 Hz, /= 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). *C NMR (100 MHz, CDCl;): 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 (C,3H,sNO,+Na")370.1783, Found:370.1778.
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(1S,2S)-2-(phenylamino)-1,2-di(naphthalen-2-yl)ethanol (30). 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, fzr = 21.2 min (1R, 2R) and
26.8 min (1S, 25)). 93% ee: [0]”p = -122.4° (¢ = 0.637, CH,CL). [lit. [a]?p =
-133.8° (¢ = 0.410, CH,Cl,), 91% ee].”) '"H NMR (400 MHz, CDCls): 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).
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(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, fr = 22.1 min
(1S, 25) and 24.7 min (1R, 2R)). 98% ee: [a]”p = -126.2° (¢ = 0.806, CH,Cl,). 'H
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,

WOH

Iz

OCH3
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2H), 7.39-7.45 (m, 4H), 7.69-7.79 (m, 8H). *C NMR (100 MHz, CDCLy): 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 Caled for (CaoH,sNO,+Na")442.1783, Found:
442.1778.
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O’OH/Q (1R,2R)-2-(phenylamino)cyclohexanol (3q). The title compound was purified by
H 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, g = 7.6 min (1S, 2S) and 8.6 min (1R, 2R)). 76% ee:
[0]p = -72.7° (¢ = 0.384, CH,CL,). [lit. [0]*p = -37.7° (c = 0.535, CH,Cl,), 54% ee].’) "TH NMR (400
MHz, CDCls): 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). *C NMR (100 MHz,

CDCly): 24.3, 25.0, 31.6, 33.2, 60.2, 74.5, 114.4, 118.4, 129.4, 147.9.
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O’OH (1R,2R)-2-(2-methoxyphenylamino)cyclohexanol (3r). The title compound was
H purified by silica gel chromatography (petroleum ether : ethyl acetate = 6 : 1) as a
OCH

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, zg = 8.0 min (1R, 2R) and 17.0 min (15, 25)).
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57% ee: [0]p = -62.1° (¢ = 0.314, CH,CL,). [lit. [a]*’p = -40.8° (¢ = 0.6, CHCI;), 82% ee]..”” 'TH 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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system:AV400 OrderNO.:ZH082905 Customer:SICHUAN UNI CHINA
Frobe:5 mm PABBC BBE-1H/D Z-GRD Z104450/0077 Sample depth:20 Gas:air
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system:AV400 OrderNO.:ZH089905 Customer:SICHUAN UNI CHINA
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'H NMR of 1C in DMSO-ds (400 MHz)
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3C NMR of 1C in DMSO-ds (100 MHz)
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Probe:5 mm PABBO BB-1H/D Z-GRD Z104450/0077 Sample depth:20 Gas:air
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Ph NH FIDRES 0,125483 Hz
g 3.9846387 sac
BG 322
oW 60,800 usac
3d IE 6.00 usac
TE 294.5 K
ol 1.400040000 sac
uishi] 1
CHANNEL 1
NuC 1H
Pl 12.00 uses
PL1 -2.00 dB
SFO 400.1324710 MAz
F2 - Procesaing par =mece19
&I 68
SF 4a00. l]"lLllJ‘i MHz
Wow EM
S5B 0
1B 0,30 Hz
[+:) 0
PC 1.00

@
-y
(=]
o -
-
w
]
-

ppm
2(83 8 |2 8 & 2
o|~|c|s| e - |- o
system:AV400 OrderNO.:2H089905 Customer:SICHUAN UNI CHINA
Probe:5 mm PABBC BB-1H/D 2-GRD Z104450/0077 Sample depth:20 Gas:air
T T R . ey )
{x‘."hr'\.\:-a.'r.m.nwd\*:'bm.() T w -
EE . . CE . . " - uy w
..'sooc:w GO i s s s .
o R RS R b ~ w0 r-
— o ~ [~ AD Fh3
.‘..
PHIOH G
Fh NH -
3d
rg pacer
T T T T T T T T T
160 140 120 100 80 60 40 20 0 ppm
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system:AV400 OrderNOC.:2H0892905 Customer:SICHUAN UNI

5
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CHINA

Probe:5 mm PABBO BB-1H/D Z-GRD 2104450/0077 Sample depth:20 Gas:air
Ny ornwo oM,
MmO nNO T or~mMm oMm~mMm s @ o
T oS oM — ™~
NOoOOoOW©OOr=~ =W e . . . .
oo 0N NN NN OO @~ ™ =
| ~ -0 ;o
Ph._ «OH
Ph NH
3f
" N | |
T T T T T T T T
160 140 120 100 80 60 40 20 ppm
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system:AV400 Ord

Probe:5 mm PABBC BB-1H/D Z-GRD 2104450/0077

18

AN OOMEO N i el
— O W) W) T =

o L I I I N I R N B I

.3

Il el el i el ol ol el el el

:rNO. : ZH089905 Customer:SIC

HUAN UNI CHINA
Sample depth:20 Gas:air

(= I Te R
]

3g

000

system:AV400 OrderNC.:ZH0892905 Customer:SICHUAN UNI CHINA

Frobe:5 mm PAEBBC BB-1H/D Z-GRD Z2104450/0077

Sample depth:20 Gas:air

ppm

(O

\jr\fgggﬁggggaggg [P Current Data Parameters
HAME 2007-06-18 gaobo-f£71-3
s e s o8 e s e a e e e s w == -] EXEND gz
[ e ol - R SRR DROCHS 1
SR M N NN W~ oS -
HeA A A A A A A A A A A [~ = i
F2 - Roguisition Parameters
Date_ 20070618
Time
INSTRUM
EROBHI
PULPROG
T
SCLVENT
Ns
oo n
8WH £4038.461 Hz
FIDRES 0.36679E Hz
B L.363198E sec
aG 181
D 20,800 usec
DE 5.00 usec
TE 297.4 K
ol 2.00000000 =ec
39 d11 0.03000000 sec
DELTA 1.89999998 sec
D09 L
CHANNEL 1 =
13C
9.60 usec
-1.00 4B
100.6228296 MHz
CHANNEL f2 ========
waltzlh
18
400.,1316005
F2 - Processing parameters
&1 32768
aF 100.6127690 MHz
WOW EM
258 ]
LB 1.00 Hz
GR 0
I rc l.40
" . i
T T T T T T T T T
160 140 120 100 80 60 40 20 ppm
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system:AV400 OrderNO.:2H089905 Customer:SICHUAN UNI CHINA
Frobe:5 mm PABBC BB-1H/D Z-GRD 2104450/0077 Sample depth:20 Gas:air

o —H e~ oM AN
— MmN~ O N AOD A DWD
uy MO AU N NN
=t I el vl el e OO
WOH
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Current Data Farameters
NAME. 2007-07-16 gasbo fRG-1
EXENO 1
PRDCHO 1

FZ - Rcguisition Parameters
Date_ 20070716
10.34
INSTRUM spect
FROBHD 5 mm PABBO BB-
PULPRCG b

o 50800 uses
DE 6.00 usec

=

296,10
DL 1.00000000 sas
1

D ae

-2.0
2F0L 400.1324710 MHz

Fi - Frocessing parameters
2 32

8F 400,1300083 MHZ
WOW EM

888 0

1B 0.30 Hz
GO o

FC 1.00

T T
8

T
7

=[T=(0)
L o ]
wire~o

s

ppm

PIIIDH - I
Ph NH =
3h
L
T T T T T T T
160 140 120 100 60 40 20 ppm
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system:AV400 OrderNO.:2H089905 Customer:SICHUAN UNI CHINA
Erobe:5 mm PABBC BB-1H/D Z-GRD 2Z104450/0077 Sample depth:20 Gae:air

Bﬁhkén
(O

WO M0 00T S O O W S A S [ @ o
NSO TNOACDTNDONR SO IO N D oM W
OO0 N OO 0y 02 03 00 0 P 0 G Y 0000 9D D L MmN W0
[ S S o S Y Y RV R Y. Y R Y Y O T T [ S S Current Data Parameters
NAME. 2007-07-16 gaobo £83-3
EXENG 1
PROCHD 1
F2 - Acguisition Paraneters
Date_ 20070716
Time 10.43
IN2TRUM spect
FROBHD 5 mm PABBO BE-
PULPROG 2g31
™0 65536
SOLVENT cOc13
g 16
3 0
2WH §223.685 Ho
FIDRES 0.125483 Hz
Ph ~OH AD 3.9846387 sac
G 90,5
W 60,800 usec
DE 6.00 usec
Ph NH Br TE 296.1 K
1 1.00000000 sac
00 %
y 0 s CHANNEL £1
NuCL
1 usec
FL1 .00 dB
21 400.1324710 MHz
F2 - Processing parameters
a1 32768
B 400.1300083 MHZ
WOl EM
358 0
18 0.30 Bz
cB o
EC 1.00
kol a A A 1 J L
r T T T il T T T T T
9 8 7 6 5 4 3 2 1 ppm
=R [?L\té‘ht )
Lo o B ] e L b ]
glml=lclele ~al= =]

system:AV400 OrderNO.:ZH089905 Customer:SICHUAN UNI CHINA
Probe:5 mm PABBO BB-1H/D 2-GRD 2104450/0077 Sample depth:20 Gas:air

@

LD D P e 00 T W N o [ O
[ R R=At ] M Ho
I S AT R S ) S @ o
@oaQE@EC UM S S Ol Current Data Farameters
SETCSSSNNaNE TS nERe 3 KRR 5017-07-16 gagbo 39
PROCNC 1
FZ - Requisitisn Parameters
Date_ 20070716
Time 11.56
INSTRUM apect.
ERCBHD 5 mm PABBO BBE-
EULPROG 2qpg30
€5536
SCLVENT €DCl3
iE] 256
Ds
EWH 24033,461 Bz
FIDRES 0.366798 Hz
AG 1.3631988 =sec
RG 181
Br LW 20,800 usec
DE E.0D usec
TE 298.1 K
Dl 2.00000000 sec
3' dll 0.03000000 sec
DELTA 1.8999999B sec
DO 1
-------- CHANNEL £1 ========
NUC1 13c
El 15.50 usec
ELL -1.00 ZB
sFol 100. 6228298 MHz
CEANNEL [2 =
waltelf
1H
13.05 4B
400,1316005 MHz
F2 - Processing para
sI 327
aF 100.6127690 MHz
oW EM
B 0
LB 1.00 Hz
GB o
| BC 1.40
T T T T T T 1} T T
160 140 120 100 80 60 40 20 0 ppm
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8 7 6 5 4 3 2 1 0 ppm
=TT W (@ 2 |n|'-h-
b b ] ot ] et | & e H ]| paric]
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Current Data Paramatars
HAME 200T=12-21 gasko=GLl3=2
EXFNO H
PROCNO 1
Fi - Reguisition Parameters
Date_ 20071221
Time 18,02
INSTRUM spect
FROBHD % mm PABAOD BE-
POLPROG zggg 30
65536
SOLVENT cocli
5 250
os ]
SHH Z4038. 461 Hz
FIDRES 0. 366798 Hz
A 1.3R3198F o
R 2050
o8 20.800 usec
0E 6.50 usec
TE £95.1 K
o0l 2.00000000 sec
dil 0.03000000 sec
DELTA L.B3999990 seC
ToO 1
mmmmmsss CHAWMEL f1 =
HOCL 1
Pl 18,
CPOPEG2
NRCI
FCPODZ
| -2.00 dB
| 40D, L3LE005 MHz
| F2 - Processing paransters
| 31 7
| &F LO0.6L2TEH) MEz
WOW =
5B a
LE 1.0 He
| GB a
Lo L PC 1.40
DL - I 4 T T ° 1 T S e—
200 180 160 140 120 100 80 ppm
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. 3p ANNEL [l s=meeees
200 dp
4 i (08 MAz
F2 Processing parameters
.'I s 400.110 ‘-' s
| :
l| : ;
'f A l
I U }.__,."_:_____,-_-_ Lol A _J____.-\. M |
et —— e S —————
9 8 7 6 5 4 3 2 1 1] ppm
2853 8232 58 2 2 a
~ Mt --—o 2o- o ~ (-]

Cmrrant Dats Parameters
HRAME 2007=12=15 gasbo-gli=-d
EXFHD 2

PROCMO 1

P2 - Aeguisition Parameters
te 1218
Tl 17.54

INSTROM spect
PROBED 5 =m PARBO BB-

g0
&
?

E 24038461 Kz
- FiDRES 0.366798 Ha
| A 1.3631906 Bec

ip ssssssss CHANNEL ] ssssss=s
NDC1 C
[
L1
sFol 100.8228258 Midx

= CHANNEL £2

CROPRGE
noc:

o0
sro2 400. 1306005 MHz
Fi - Processing parameters
H e

5F 100.6127690 MHz
Wow 4

558
[H

]
(-]
| " [ 1

N T B T T L 1 -t - r T T -

T
200 180 160 140 120 100 80 60 40 20 0  ppm
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