
O

EtO2C
Me

O

CO2Et

O

Cu(OTf)2
THF, rt to 50 °C

1.

2. pyrrolidine, AcOH
EtOAc, 0 °C to 50 °C

3. TMSCl, NaI
Ac2O, 0 °C to rt

4. oxone, NaHCO3

H2O/MeOH, 0 °C to rt
O

EtO2C
Me

OH

5. LDA, TESCl
THF, –78 °C to rt

6. OsO4, NMO,
DABCO
THF/H2O, 0 °C to rt

O

EtO2C
Me

OTES

OH

7. NaBH4, MeOH, 0 °C
8. TBSOTf, 2,6-lutidine
CH2Cl2, 0 °C

9. TFA, THF/H2O, 0 °C to rt
10. DMP, CH2Cl2, 0 °C to rt

OTBS

EtO2C
Me

OTBS

O

11. NaBH4, CeCl3 · 7 H2O
MeOH, 0 °C

12. Hg(TFA)2, butyl vinyl
ether, NEt3, rfx

OTBS

EtO2C
Me

OTBS

O

13. toluene, rfx

OTBS

EtO2C
Me

OTBS

OHC

14. NaClO2, NaH2PO4,
2-methyl-but-2-ene

t-BuOH/H2O/MeCN, 0 °C to rt

15. MeONHMe · HCl, Py-BOP, NEt3
CH2Cl2, rt

16. Mn(OAc)3, TBHP, EtOAc, rt

OTBS

EtO2C
Me

OTBS

O

N

O

Me OMe

17. TsNHNH2, toluene, 60 °C
then catecholborane, NaOAc
CHCl3, 0°C to rt to rfx

18. furan, n-BuLi, MgBr2
THF, –78 °C to 0 °C to rt

OTBS

EtO2C
Me

OTBS

O

O

19. NaBH4
MeOH, 0 °C

20. VO(acac)2, TBHP
CH2Cl2, 0 °C to rt

21. Ac2O, DMAP, py
CH2Cl2, 0 °C to rt

OTBS

EtO2C
Me

OTBS

O

O

AcO

22. DBU, CHCl3, rfx
23. MeMgBr, THF, 0 °C

24. Cl3CCO2H, CH2Cl2, rt
25. K2CO3, EtOH, rfx

O

Me

O

O

Me
HO

H

H

H
H

RO

R=TBS

26. PhSH, BF3 · OEt2
CH2Cl2, 0 °C to rt

27. LDA, THF/HMPA, –78 °C
28. TESCl, DMAP, NEt3

CH2Cl2, 0 °C O

Me

O

H

H

H
H

RO

OTES
PhS

29. MMPP on silica gel
CH2Cl2, rt

MMPP = magnesium monoperoxyphthalate

30. SmI2, MeOH, DMPU
THF, 0 °C

O

Me

O

H

H

H
H

RO

OTES

Stereoselective Total Synthesis of Hainanolidol and Harringtonolide

M. Zhang, N. Liu, W. Tang, J. Am. Chem. Soc. 2013, 135, 12434–12438.

22: Hendrickson
[5+2]-cycloaddition



31. O2, TPP, hv
MeCN, 0 °C

32. DBU, CH2Cl2, 50 °C

O

Me

O

H

H

H
H

RO

OTES
O

33. TsOH · H2O

CDCl3, 80 °C

O

Me

O

H
H

HO

O

hainanolidol

34. Pb(OAc)4
PhH, rfx

O

Me

O

H
H

O

O

harringtonolide

32: Kornblum–DeLaMare
rearrangement


