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1. Et2Zn, CH2Cl2, 0 °C
    ; CH3CHI2
    ;

                   0 °C to rt

2.
    p-TsOH, toluene, rt
    30% for 2 steps
3. Pd(PPh)4, morpholine
    THF, rt, 93%
4. CDI, THF, rt
    ; NaBH4, 0 °C, 71%
5. Zn, 70% AcOH, rt, 40%
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1) TsNHNH2, THF, 65 °C, 1 h
2) 0.2N aq. NaOH, 65 °C, 1 hO

3) BnBr, NaOH, cat. Bu4NHSO4
    CH2Cl2, 0 °C, 4 h

A

C15H11N3O

81% for 2 steps

64%

TBSO

cat. Rh2(OAc)2, CH2Cl2
B    +    C

separable
diastereomers

C25H33NO2Si
60% (B:C = 1:1)

B 1) TBAF, THF, rt, 20 min, 87%
2) IBX, DMSO, rt, 1.5 h, 94%

3)
BrCH3PPh3

NaHMDS, -78 °C to 0 °C, 30 min;
then compound, -78 °C to 0 °C, 
10 min, 84%

or

C

B'

or

C'

C20H19NO

N
Bn

O
benzene, 60 °C, sealed tube

O

OH

N3

N,N-diisopropylcarbodiimde
cat. DMAP, CH2Cl2, rt

1) HO

2)
AcHN S N3

O

O
DBU, rt, 18 h, 92% for 2 steps

D

C12H11N5O2

1) cat. [Cu(OTf)2]⋅PhMe, CH2Cl2
    rt, 10 min, 84%

2) H2 (5 bar), Pd/C, EtOH, rt;
    then AcOH, 70 °C, 18 h, 89%
3) IBX, DMSO, rt, 24 h, 94%
4) BnBr, NaH, DMF, rt, 1 h, 80%
5)

BrCH3PPh3

NaHMDS, -78 °C to 0 °C, 45 min;
then compound, -78 °C to -15 °C, 
18 h, 84%

C'
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