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1. methyl vinyl ketone (1.2 eq.)
    t-BuOK (10 mol%), Na2SO4
    t-BuOH, rt, 30 min, 90% (brsm)

MgCl
2. 
                        (3.0 eq.) 
    THF, 0 °C, 1 h, 81%
    (and stereoisomer: 15%)
3. KH (2.0 eq.) , 18-crown-6 (1.0 eq.)
    THF, 3 h, 65%

4. OsO4 (5 mol %)
    NaIO4 (4.0 eq.)
    2,6-lutidine (4.0 eq.)
    dioxane/H2O (3:1), 4 h

5. t-BuOK (0.90 eq.)
    THF/t-BuOH (1:1), rt, 
    30 min,99% (2 steps)
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1. NaOH, H2O2
    MeOH/H2O
    60°C, 96%
2. K2CO3, MeI
    DMF, 60 °C, 80%

3. AgNO3, I2
    MeCN/DCM
    rt, 91%
4. Fe, NH4Cl
    THF/EtOH/H2O
    95°C, 85%
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1. PPh3, THF/H2O
    23 °C, 65%
2. NH4Cl, MeOH
    23 °C, 43%

3. TBAF, THF, rt; 
    TFA, MeOH
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