
2. TBSOTf, NEt3
Et2O, –78 to 0 °C 4. LiAlH4, Et2O, –78 to –40 °C

then 2 M HCl, rt

5. SEMCl, NEt3, DMAP (0.1 eq)
THF, rfx
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6. TIPSOTf, NEt3
–78 to 0 °C

7. [AuCl(PPh3)] (2 mol%)
AgBF4 (2 mol%)
toluene/MeOH, rt

O
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OSEM 8. allylMgCl, CuBr·Me2S
THF, –78 °C

9. NaBH4, MeOH, –5 °C to rt

10. KHMDS, CS2, MeI
THF, –78 °C to rt

O

OSEM
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11. Bu3SnH, AIBN (8 mol%)
toluene, 100 °C

12. PdCl2 (0.25 eq),
CuCl, O2
DMF/H2O, rt

H

OSEM

O

13. TASF
DMPU, 85 °C

TASF = tris(dimethylamino)sulfonium
difluorotrimethylsilicate

14. TPAP (3 mol%), NMO
CH2Cl2, rt
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15. NaOH, EtOH, rt

16. KHMDS, MeI
THF/HMPA, –78 to 0 °C

17. KHMDS, allyl iodide
THF/HMPA, –78 to 0 °C

H

O
Me

Hoveyda–Grubbs II (10 mol%),
benzoquinone, benzene, 70 °C

(pin)B18.



20. NaClO2, NaH2PO4,
2-methyl-2-butene
t-BuOH/H2O/MeCN, rt
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AcOH
EtOAc/MeoH, rt
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22. TASF, rt
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