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Nb(OMe)s (0.070 mmol) D OO DODOOOCOC2mIOO00O0OOCDODOOOODOGOOODO
gooooobooooboooboooboobooboobooboobooboonob
oooooooooAbc20omg000oooooooooooboDbDODbODOOnn
ODO0OO0OD03000000puradisc 25TF (Whatman)O OO O OODOOO0ODOOO
ooooooooooooooboDbo.5 mk, 0.017 mmol, 5 mol%O OO O0OOO

u

O

I e e e [ s I B
oo o0oo0ooDooo o0 oo oooo o0 oo oDoo oo ooooo

OoooooDOooo ooooooooo(-ocooo-7-00-00000O04.1.000
O) (0.347 mmol)DO ODO0OO0oOOoo.60mLOOO0OOODODO (0.416 mmol)D OO OO
(o.60ML)0DDODOOCCOO0DO0DODUOOOODODODODODODODODDDDODDODOODODODODODOO
0oo0oo0ooo0ooooOD0oooDO0DO0ooODo0DOoooODOoDUoDoooDoDooDoDOoDoOoooOaO
0000000000000 ooDo0o0ooo0DoooDo0DUoDoooDoDoOooDoDooooao
0Ooo0oo0ooo0Doooo0Do0DoooDo0oo0oooDo0DoooDOoDoDooDoDoDooDoDooooOan
ooooooDO0oOoooDoDoooooooao
ooOowoooooooDoooOoDooooDoovooooooooooao
1S,2S)-N,N"-diphenylcyclohexane-1,2-diamine (3a):
O 'H NMR (CDCl;): & 1.22-1.26 (m, 2H), 1.40-1.47 (m, 2H), 1.78-1.82 (m, 2H), 2.
35-2.39 (m, 2H), 3.20-3.24 (m, 2H), 3.82 (bs, 2H), 6.62-6.65 (m, 4H), 6.71-6.75
(m, 2H), 7.17-7.25 (m, 4H). "°C NMR (CDCl,): & 24.7, 32.7, 57.4, 113.6, 117.7,
129.4, 147.8. IR (KBr) 3383, 3051, 2855, 1600, 1497, 1315, 719, 693 cm . HPLC:
Daicel Chiralcel 0D, hexane/'PrOH = 10071, flow rate =1.0 ml/min: t;=34.8 min (
1R,2R), tz=41.0 min (1S,2S). HRMS (ESI): Calcd for C,gH,,N, (M+1)" 267.1817, fo
und 267.1838. [a ]D28 = -61.9° (c = 0.94, benzene). Absolute configuration of
(1S,2S)-3a was determined by comparison of a ;, already known in literature ([a
]D28 = -64.1° (c = 0.95, benzene)).
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(1S,2S)-N-(2-methoxyphenyl)-N"-phenylcyclohexane-1,2-diamine (3b):

"H NMR (CDCI;): & 1.21-1.28 (m, 2H), 1.40-1.47 (m, 2H), 1.77-1.81 (m, 2H), 2.31
-2.41 (m, 2H), 3.25-3.29 (m, 2H), 3.77 (s, 3H), 4.25 (bs, 2H), 6.63-6.78 (m, 6H)
, 6.87-6.92 (m, 1H), 7.17-7.22 (m, 2H). “®C NMR (CDCl;): ? 24.6, 24.8, 32.4, 32.
5, 55.4, 56.8, 57.2, 109.8, 110.3, 113.7, 116.7, 117.4, 121.2, 129.3, 137.6, 147
.4, 148.0. IR (KBr) 3390, 3051, 2900, 2855, 1591, 1497, 1315, 719, 692 cm *. H
PLC: Daicel Chiralcel 0D, hexane/'PrOH = 10071, flow rate =1.0 ml/min: tz;=15.5m
in (1R,2R), t3=19.9 min (1S5,2S). HRMS (ESI): Calcd for C;gH,,N, (M+1)" 297.1889

found 297.1898.
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(1S,2S)-N-(4-methoxyphenyl)-N"-phenylcyclohexane-1,2-diamine (3c):
"H NMR (CDCl ): & 1.18-1.26 (m, 2H), 1.38-1.44 (m, 2H), 1.75-1.80 (m, 2H), 2.30-
2.37 (m, 2H), 3.07-3.13 (m, 1H), 3.16-3.22 (m, 1H), 3.70 (bs, 2H), 3.76 (s, 3H),
6.59-6.65 (m, 4H), 6.71-6.74 (m, 1H), 6.77-6.81 (m, 2H), 7.17-7.21 (m, 2H). *°
C NMR (CDCl;): & 24.8, 32.7, 55.9, 57.5, 58.5, 113.7, 115.1, 115.4, 117.7, 129.4
, 141.9, 147.9, 152.5. IR (KBr) 3383, 3051, 2921, 1603, 1497, 1323, 719 cm '
HPLC: Daicel Chiralcel 0D, hexane/'PrOH = 19/1, flow rate =1.0 ml/min: tg=14.7 m
in (1R,2R), t3=20.9 min (1S,2S). HRMS (ESI): Calcd for C;gH,,N, (M+1)" 297.1889
, found 297.1905.
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(1S,2S)-N-(3-methoxyphenyl)-N"-phenylcyclohexane-1,2-diamine (3d):
"H NMR (CDClz): & 1.19-1.24 (m, 2H), 1.39-1.44 (m, 2H), 1.76-1.79 (m, 2H), 2.34-
2.37 (m, 2H), 3.18-3.21 (m, 2H), 3.77 (s, 3H), 3.85 (bs, 2H), 6.18-6.19 (m, 1H),
6.23-6.31 (m, 2H), 6.62-6.64 (m, 2H), 6.70-6.74 (m, 1H), 7.07-7.11 (m, 1H), 7.1
6-7.20 (m, 2H). '°C NMR (CDCl;): & 24.7, 32.7, 55.2, 57.3, 57.4, 99.6, 102.7,
106.7, 113.6, 117.7, 129.5, 130.2, 147.8, 149.2, 161.0. IR (KBr) 3383, 3051, 29
45, 2855, 1589, 1497, 1315, 663 cm™'. HPLC: Daicel Chiralcel 0D, hexane/'PrOH =
4/1, flow rate =1.0 ml/min: tz=17.5 min (1R,2R), tz=24.0 min (1S,2S). HRMS (ESI
): Calcd for CygH,,N, (M+1)" 297.1889, found 297.1985.
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(1S,2S)-N-(2,4-dimethoxyphenyl)-N"-phenylcyclohexane-1,2-diamine (3e):

"H NMR (CDCl): & 1.20-1.29 (m, 2H), 1.39-1.45 (m, 2H), 1.75-1.78 (m, 2H), 2.27
-2.39 (m, 2H), 3.13-3.18 (m, 1H), 3.22-3.27 (m, 1H), 3.75 (s, 3H), 3.77 (s, 3H),
4.05 (bs, 2H), 6.41-6.46 (m, 2H), 6.61-6.65 (m, 3H), 6.69-6.73 (m, 1H), 7.16-7.
20 (m, 2H). '3®C NMR (CDCl;): & 24.6, 24.8, 32.4, 32.5, 55.5, 55.9, 57.3, 57.8,
99.4, 103.9, 111.5, 113.8, 117.5, 129.3, 131.7, 148.1, 148.8, 152.3. IR (KBr)
3383, 3051, 2946, 2929, 2855, 1588, 1497, 1315, 719, 691 cm " . HPLC: Daicel Chi
ralcel OD-H, hexane/'PrOH = 30/1, flow rate =1.0 ml/min: tz=11.9 min (1R,2R), t4
=22.0 min (1S,2S). HRMS (ESI): Calcd for C;gH,,N, (M+1)" 327.1994, found 327.199
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