
Me

O
Me 1) 4 M NaOH(aq.)

30% H2O2

Me

O
Me

O

2) N-acetyl-L-cysteine
PhSeSePh

Me

O
Me

OH

6 M NaOH(aq.)
MeOH

MeOH, -20 C

3) TBSCl, DMAP
Imid., DMF
0 C to rt

Me

O
Me

OTBS

OH

5) O3, Cu(BF4)2(aq.)
Fe(BF4)2(aq.)

MeOH
Me

O

OTBS

OH
-78 C to 0 C to rt

6) TESCl, DMAP
Imid., DMF
0 C to rt Me

O

OTBS

OTESOH

4) DBU, THF
HCHO(aq.)
-20 C

7) HCHO(aq.)
P(n-Bu)3
CHCl3, rt

8) TIPSCl, DMAP
Imid., DCM

9) MeLi, Et2O
-78 C

10) PDC, 4Å MS
65 C

Me

OTBS

OTES

TIPSO

Me

O

11) PPTS, MeOH
0 C to rt

12) PhNMe2, DCM
1,2-dibromo-1
-ethoxyethane
0 C to rt

OTBS

Me
TIPSO

Me

O

13) (n-Bu)3SnH, AIBN
PhMe, reflux

14) Ph3PCH3Br, t-BuOK
THF, 0 C to 5 C

15) TBAF, THF, rt
d.r. = 1:1

O

Me OEt

TBSO

Me

HO

O

Me

OEt

TBSO

Me

HO

d.r. = 1:1.5

16) PTSA
EtOH/CHCl3

17) DMP, DCM
0 C to rt

O

Me

Me
OTBS

OEt

O H
18) p-MeOPhCH2MgCl

THF, -78 C to rt
19) Ac2O, NEt3, DMAP

DCM, 0 C to rt O

OEt

TBSO
Me

OAc
Me OMe

20) Co(salent-Bu,t-Bu)Cl
PhSiH3, Acetone, 38 C
then TBAF, NaOH(aq.)

O

OEt

HO
Me

OH
Me

Me

H

MeO

21) Li, NH3(l), -78 C

22) Ac2O, DMAP, THF
then (CO2H)2(aq.)

O

OEt

AcO
Me

OAc
Me

Me

H

O

23) Mn(dpm)3, PhSiH3
TBHP, i-PrOH
then IBX, DMSO

O

OEt

AcO
OAc
Me

Me

H

O

Me 24) NEt3, TMSOTf, DCM
-78 C to -20 C

25) IBX, MPO
DMSO/DCM O

OEt

AcO
OAc
Me

Me

H

O

Me
26) CSA(aq.), MeCN

27) MeLi, THF
then EtOH
then LiAlH4
rt to reflux

H MeMe OH
OH

Me
HO

HO Me
H

H

OH

28) TIPSOTf, Imid.
THF/MeCN

29) PIDA, TEMPO
DCM

H MeMe O

OH

Me
HO

HO Me
H

H

OTIPS

t-BuLi, THF
then (CO2H)2(aq.)

BrEtO
H MeMe

OH

Me
HO

HO Me
H

H

OTIPS

CHO

O
NBoc

Me Me

Me

I

31) t-BuLi, THF/Et2O

32) TPAP, NMO
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30)

O OEt

Br



H MeMe

OMe

O

HO Me
H

H

OTIPS

O

Me

O
NBoc

Me Me

33) Pd(PPh3)4
(n-Bu)3SnH
THF, rt

H MeMe

OMe

O

HO Me
H

H

OTIPS

O

Me

O
NBoc

Me Me

H MeMe

OMe

O

Me
H

H

O

O

Me

O
NBoc

Me Me

34) TBAF, THF
55 C

35) PCC, NaOAc
4Å MS, DCM

O

36) 2-methyl-2-butene
NaClO2, NaH2PO4
t-BuOH/THF/H2O

37) HOAc/H2O, 100 C
then Na2SO4

H MeMe

OMe

O

Me
H

HO

CO2H

OHN Me

N

Me

O
O

Me

MeH

HMe

H

O O

O

Me

Norzoanthamine


