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1) LiAlH4, THF, 0 °C, 2 h

2) (COCl2), DMSO, DIPEA
     CH2Cl2, –78 °C to 23 °C, 18 h
     Swern Oxidation
     then PTSA, MeOH
     –78 °C to 23 °C, 18 h
     61% over 2 steps
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3) K2[OsO2(OH)4] (1 mol%)
    K3Fe(CN)6, K2CO3, DBU

    t-BuOH, H2O, 23 °C, 18 h
    86%, d.r. 7:1
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5) IBX, DMSO, 23 °C, 18 h
6) K2CO3, MeOH, H2O
    0 °C, 30 min
7) Pb(OAc)4, PhH, MeOH
    0 °C, 30 min 
   Criegee oxidation

   61% over 3 steps
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8) NaBH4, MeOH
     0 °C, 1 h

9) TBSCl, imidazole
    CH2Cl2, 23 °C, 4 h
    85% over 2 steps
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Sharpless dihydroxylation
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(2 mol%)

BzCl, 4Å MS, Et3N

CH2Cl2, –78 °C, 3 h

83%, 96% ee

Oriyama’s catalyst

4) Oriyama’s cat.
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10)  Tf2O, NaHMDS
       Et2O, –78 °C, 30 min

11)  Pd2(dba)3, XPhos,
       DABCO-(AlMe3)
       THF, 65 °C, 30 h
       40% (2 steps)
  Woodward methylation
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12) AcOH, Ac2O
      H2SO4

   CH2Cl2, 0 °C
      10 min 
        44%
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