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1) NaH
    allyl bromide, THF

2) 9-BBN, THF, rt;
    NaOMe (1.2 eq);
    t-BuLi, TMEDA, –30 °C to rt;
    allyl bromide;
    30% H2O2 aq. NaOH
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1) TMSI (1.1 eq)
    HMDS (1.2 eq)

    pentane
    –20 °C to rt, 8 h

2) MeMgI (5.0 eq)

    toluene
    rt, 30 min

    60% (2 steps)
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1) 
    Pd(PPh3)4, TlOEt
    THF-H2O, rt, 63%
2) Dess-Martin periodinane, Py
    CH2Cl2, 0 °C to rt

3) (CF3CH2O)2P(O)CH2CO2Me
    KHMDS, 18-crown-6
    THF, –78 °C, 57% (2steps)
4) t-AmOH, 40 °C;
    PMe3, rt, 89%*
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*desired : undesired = 96 : 4

CO2Et
PPh31)                      , THF, rt

2) Br2, CHCl3, –20 °C
3) DBN, benzene, reflux

CO2Et

Boc
N
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O

1) LDA, ether
    0 °C, 52%

2) KH; CS2; MeI
    THF, 0 °C
3) Bu3SnH, AIBN
    toluene, 100 °C
    60% (2 steps)

H
CO2Me

H
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51% (2 steps)
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1) n-pentyl nitrite, 3-hydroxypyridine
    diglyme, reflux

2) mCPBA, CH2Cl2
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1) NaNO2, HCl, CuCl, MeOH, 0 °C to rt, 81%
2) H2C=CHCH2Si(Me2)CH2MgBr, BF3·OEt2
    CuBr2-Me2S, Et2O, –78 °C to rt, 87%

3) BF3-HOAc, CH2Cl2, rt;
    35% H2O2, NaHCO3, MeOH, THF, 95%

SBn

MeO2CN S NCO2Me

NHHN

BnS

O1) 
    toluene, rt
    88%

2) toluene, reflux
    98%

3) NaBH4
    MeOH, 91%

4) NaH, THF;
    aq.NaOH
    89%
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