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1: X = P(O)Ph2
2: X = CHPh2

CH2Cl2, –40 °C
3 4

catalytic system 1
or

catalytic system 2
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Ph

HN

CONH2

Ph CONH2

NH2H

Ph CN

N CF3

O

CN

N
Flu

FluR
R1 R2

R1 R2

4a

HCl (g)
HCO2H

RT, 1 h
(95% ee) 100%

93% ee
100% ee

recryst.
(90%)

1) DDQ/THF, 3 °C, 1 h
2) 1N HCl, 3 °C, 5 min

3) Amberlyst A-21/MeOH

91% (3 steps) 98% ee

4h

1) (CF3CO)2O, py
2) Rh/C, H2/AcOEt

79%
4i

1) (CF3CO)2O, py
2) OsO4/py, –40 °C
3) NaHSO3/H2O, 0 °C

6a: R1 = OH, R2 = H, R = H: 53%
6b: R1 = H, R2 = OH, R = COCF3: 38%
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