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1. NaOH, H2O
CHCl3, CH2Cl2

NEt3BnCl
2. pyr., EtOH

reflux
then HCl, Et2O

3. NaBH4, Et2O
4. I2, imidazole

PPh3, Et2O, 0 °C

5. Br2, Et2O
then EtONa

6. KHMDS,
 –78 °C, 
then A

8. HFIP, H2O,
NaH2PO4
Na2HPO4

7. m-CPBA

9. NaBH4
MeOH

10. PIDA, I2
hv

11. BH3.Me2S
then 

Sulfamic acid
80 °C

12. PH2P(O)CH2OMe
KHMDS; HCl

13. NaClO2, 
2-Me-2-Butene

14. Bi(OTf)3, 
Ac2O/AcOH

(1:1)
15. NaOMe, 

MeOH
16. KHMDS,

Davis reagent

17. PCC
18. Co(acac)2, 

PhSiH3, O2

H

19. PCC
CH2Cl2

minor major

20. then
Proton 
Sponge

major minor

21. Ph2CO, NBS
HFIP

violet LED

22. m-CPBA
then
p-TsOH
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23. Ph(i-PrO)SiH2
Co(acac)2, O2

24. K2CO3, MeOH
23 °C, then HCl

25. K2CO3, MeOH
reflux, then HCl

26. DBU, LiBr
DMF

27. SeO2
Dioxane
then

NaBH4, MeOH

28. sugar
PPh3AuOTf

29. K2CO3, MeOH

sugar:
O

O
BzO

BzO
BzO OBz

O

n-Bu

(–)-Majusanside

30. BF3.OEt2
Ac2O, CH2Cl2

31. KMnO4
NaOH, 0 °C

32. (COCl)2
DMSO
Et3N

3-Oxopseudoanisatin
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33. TMSOTf
Ac2O, rac-BINAP
–78 °C to rt

34. m-CPBA
NaHCO3

35. KHMDS
Davis reagent

–78 °C
to 23 °C

36. KMnO4
0 °C

37. TEMPO
NaClO

38. Ph2CO, NBS
HFIP

violet LED

39. Mn(dpm)3
PhSiH3, O2

40. NBSH
NEt3

41. Co(acac)2, 
PhSiH3, O2
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