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H NMR (CDCl3) & 1.26-1.47 (m, 3H, CH,), 1.64-1.78 (m, 3H, CH,), 2.01-2.11 (m,
1H, CH,), 2.30-2.35 (m, 1H, CH,), 3.02-3.11 (m, 1H, CH), 3.37 (s, 1H, CH), 6.12
(s, 1H, NH ), 7.54-7.58 (m, 1H, Py), 7.97 (t, J = 7.7 Hz, 1H, Py), 8.08 (d, J =
7.8 Hz, 1H, Py), 8.76 (d, J = 4.8 Hz, 1H, Py),

ESIMS m/z 319.86 [M+Na, 100]

HPLC (CHIRALPAKSR? OD-H, hexane/i-PrOH=70:30, 1.0 ml/min) t 8.8 (fast), tg 10.6
(slow) min.
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2) TMSNCS (3.0 equiv.) - b:R = 2-PyndylSO,

N-R - €. R = 2-QuinolylSO,
toluene, rt scN 4R = 2-thienyl
) 2a.¢ e R = 2-PyridylCO
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b: R = 3,5-(CF3)2CgH3

goooooaon

10

20

30

40

50



P

JP 2012-240959 A 2012.12.10

ooon
S
Ny oH
N\rrN CF3
o LT T
= CF
N 3
thiourea (5)
gooooao
goon
quinine (6)
ooooon
goooaod
T CF3
NoH o HN
N
5 i CF.
MeO 0 3
s
o
M
squaramide (7)
goooon
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= 5 il 1 Catalyst 2 Time (h) Yield (%) | Ee (%)
2 1a 3 2a 12 64 35
3 1b 3 2b 12 57 68
4 1c 3 2c 12 20 62
5 1d 3 2d 12 39 49
6 1e 3 2e 12 94 0
7 1b 4a 2b 12 70 0
8 1b 4b 2b 12 30 0
9 1b 5 2b 12 85 -22
10 1b 6 2b 12 32 3
11 1b 7 2b 12 90 37
12[a.p] 1b 3 2b 24 95 77
131858 1b 3 2b 18 83 82
14[2-cl 1b 3 2b 18 99 87

[a] TMSNCS (1.2 equiv.) were used. [b] In p-xylene. [c¢] 2,4-di(tert-butyl)phenol (1.2 equiv.)

was added. [d] 3 (10 mol%) was used.
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0o 3 (5 mol%)

R R 2 4-'BuPhenol (1.2 equiv) NHSO;Py
:I:N \H;;j TMSNCS (1.2 equiv) R/A\T,SCN
R = p-Xylene, r.t., Time R

1ba-bd 812
Ooooooao
Oo0o0o0oao
EHfE ] | Substrate Substrate | product Time Yield Ee

(R=2-PyS0,) (h) (%) (%)

15 1ba 8 72 79 90
(hres

161l 1b 9 18 99 87
N-R

17 <::j> 1bb 10 168 32 65
N-R

18 1be 11 96 92 88
dCiDN—R

19 [::j: 1bd 12 120 95 81
N-R

[a] Catalyst (10 mol%) was used.
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0000000000000 000O00 (Hexane:AcOEt = 50:50)

*H NMR (CDCl3) & 1.57-1.86 (m, 4H, CH,), 1.73-1.77 (m, 3H, CH,), 2.04-2.10 (m,
1H, CHy), 2.22-2.35 (m, 1H, CH,), 3.40-3.47 (m, 1H, CH), 3.67-3.77 (m, 1H, CH),

6.38 (d, J = 6.6 Hz, 1H, NH ),7.56-7.60 (m, 1H, Py), 7.96-8.02 (m, 1H, Py), 8.12
(d, 3 = 7.8 Hz, 1H, Py), 8.76 (d, J = 4.2 Hz, 1H, Py),

HPLC (CHIRALPAKSR?> 0OD-H, hexane/i-PrOH=70:30, 0.5 ml/min) t£18.2 (fast), tg 19.9
(slow) min.
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*H NMR (CDCl3) & 1.55-2.25 (m, 10H, CH,), 3.32-3.39 (m, 1H, CH), 3.59-3.63 (m,
1H, CH), 5.54 (d, J = 7.5 Hz, 1H, NH ),7.52-7.56 (m, 1H, Py), 7.96 (t, J = 6.9 H
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z, 1H, Py), 8.06 (d, J = 7.8 Hz, 1H, Py), 8.75 (d, J = 3.6 Hz, 1H, Py),
HPLC (CHIRALPAKSRY> OD-H, hexane/i-PrOH=70:30, 0.5 ml/min) t,21.0 (fast), tg 30.3
(slow) min.
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Reg = 0.15 (Hexane:AcOEt = 50:50)

1H NMR (CDCl3) & 3.74-3.84 (m, 3H, CH,,CH), 4.08-4.13 (m, 2H, CH,), 4.30-4.35 (

m, 1H, CH), 6.01 (d, J = 5.7 Hz, 1H, NH ), 7.57-7.61 (m, 1H, Py), 7.97-8.03 (m,

1H, Py), 8.11 (d, J = 7.8 Hz, 1H, Py), 8.75 (d, J = 4.5 Hz, 1H, Py),

ESIMS m/z 307.99 [M+Na, 100], 592.88 [Mx 2+Na, 10]

HPLC (CHIRALPAKSR? OD-H, hexane/i-PrOH=70:30, 0.5 ml/min) tg27.9 (fast), tg 31.1
(slow) min.
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'H NMR (CDCl3) & 2.11-2.19 (m, 1H, CH,), 2.36-2.56 (m, 2H, CH,), 2.81-2.89 (m,

1H, CH,), 3.58-3.65 (m, 1H, CH), 3.72-3.79 (m, 1H, CH), 5.56-5.65 (m, 2H, CH), 5
.83 (s,1H, NH ),7.56 (t, J = 6.2 Hz, 1H, Py), 7.97 (t, J = 7.7 Hz, 1H, Py), 8.07
(d, J = 7.8 Hz, 1H, Py), 8.76 (d, J = 4.5 Hz, 1H, Py),

HPLC (CHIRALPAKSR? 0OD-H, hexane/i-PrOH=70:30, 0.5 ml/min) t£20.9 (fast), tg 24.5
(slow) min.
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