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Me 1) LDA, LiCl, MeI, THF,  70%
2) KOH, reflux, 75%

3) LDA, TMS-Cl, then Br2, 90%
4) Li2CO3, LiBr, DMF, 81% Me
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5) LDA, phenylselenoacetaldehyde
    THF, 73%

6) MsCl, Et3N, CH2Cl2, 86%
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7) Bu3SnCH2OMOM, LiCl
    n-BuLi, THF, 70%
8) PCC, CH2Cl2, 91%
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9) NaBH4, CeCl3, MeOH
10) m-CPBA, CH2Cl2, 81% over 2 steps
11) DMP, CH2Cl2, 86%
12) MgBr2 Et2O, CH2Cl2
13) TFAA, Pyridine, 79% over 2 steps
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14) MgBr2 Et2O, BuSH
15) CSA, DMB-ONPy
      77% over 2 steps

16) NaBH4, CeCl3, MeOH
17) PPh3, DEAD,  
      p-nitrobenzoic acid;
      then NaOCH3

18) TBS-Cl, Im, DMF
      74% over 3 steps
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19) TBDPS-Cl, Im, 
      DMF, quant, yield
20) m-CPBA, CHCl3, 89%
21) HIO4 H2O, THF, 86%

22) CBr4, PPh3, Zn, CH2Cl2
23) n-BuLi, THF, 92% over 2 steps
24) n-BuLi, MeI, THF, 88%
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25) TBAF, THF
26) TBS-Cl, Im, DMF, 94% two steps

27) Cp2ZrHCl, I2, benzene, 65%
28) TBAF, THF, 94%
29) TBHP, (–)-DIPT, Ti(Oi-Pr)4, CH2Cl2, 
      81%, 85% ee
30) Py SO3, DMSO, Et3N, CH2Cl2, 82%
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DMB = 3,4-Dimetoxybenzyl
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31) t-BuLi, Et2O; then 2, 51%

32) DMP, NaHCO3, CH2Cl2, 90% Me
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33) TBAF, THF, 91%
34) HCl (1%), t-amyl alcohol, 65%
35) TES-Cl, Im, DMF, 83%
36) DDQ, CH2Cl2, 87%
37) TMS-OTf, pyridine, CH2Cl2, 81%
38) 9-BBN, THF, then H2O, Pd(dppf)Cl2
      AsPh3, Tl2CO3, DMF/THF/H2O, RT, 37%
39) TBAF, THF, 78%
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