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OH OPMB i.  nBuLi, DMF
ii. aq. KH2PO4

OPMB

O

H

N O

O O

1.  Bu2BOTf, iPr2NEt
2.  H2CCHCHO
3.  KOH, MeOH
4.  LiAlH4

5.  TBS-Cl, DMAP, Et3N
6.  Propionyl chloride, Py

O

O

OTBS

i.  LDA (via E-enolate)
ii. TBS-Cl, HMPA

OTBS
HO2C

1.  H2, Pt2O
2.  LiAlH4

OTBSHO

see also J. Org. Chem. 1996, 61, 1219
J. Org. Chem. 1998, 63, 1922

J. Am. Chem. Soc. 2000, 122, 4893

PMBC(NH)CCl3
TfOH

Br OH

1.  PBr3, Py
2.  CH3COCH2CO2Me, 2 eq. base
3.  (EtO)2POCl
4.  DIBAL/THF

Br OH
Tetrahedron Lett. 1989, 30, 6401

1.  Catecholborane, H2O
2.  I2, NaOH, H2O

I

J. Org. Chem. 1979, 44, 3374

1.  (thx)BH2

2.  H2O2, NaOH
3.  P. cepacia lipase
     isopropenyl acetate

ALSO KNOWN:

OAcHO J. Org. Chem. 1996, 61, 1219

Known Starting Materials



PBr3, Py

1.  TIPS-Cl, Imid., DMF
2.  1% HCl, MeOH
3.  RuCl3, NaIO4

HO OTBS Br OTBS

OTBS

HO

OPMB

i.  Mg
ii. 1

O

TIPSO

OPMB

OH

nBuLi (2 eq.)
2

O

TIPSO

OPMB

Tetrahedron Lett. 1984, 25, 3395

OPMB

O

H

1

I

2

Synthesis of the ÒNW HemisphereÓ



O

TIPSO

OH

1.  DDQ
2.  Swern

3
KHMDS

O

TIPSO

O

J. Am. Chem. Soc. 2004, 126, 8876

O

TIPSO

O

1.  nBu3SnH, Pd(PPh3)4, PhH
2.  I2, NaHCO3, CH2Cl2

Tetrahedron Lett.  1997, 38, 7817

O

TIPSO

O

CO2Me

1.  TBAF, THF

2.  Swern

3.  HO(CH2)2OH, H+

CO2Me
O

O

O

O

O

O

A

O

TIPSO

OPMB

3.  Pd0, CO(g), then MeOH

N

O

N
NH

F

F

FF

F

BF4

3

ÒNW HemisphereÓ (continued)

16 linear steps



O

O O Me

Ph B

O

O O Me

O

Ph

Tebbe

1.  (i) NaH, PhSeBr

     (ii) H2O2, H2O

2.  Catecholborane

3.  PhCHO, H+

4.  Me3SiCH2Li, pentane

     then MeOH

O

O HO Me

O

MeO

Pd(0)

O HO Me

O

MeO

O

O J. Org. Chem. 2004, 69, 5813

J. Am. Chem. Soc. 2002, 124, 4552

O

O

H

4, PhBCl2
(-)-Sparteine

Org. Lett. 2004, 6, 23

OH

N S

O S 1.  HO(CH2)2OH, H+

2.  AlMe3

     MeONHMe*HCl
3.  TIPS-Cl, imid., DMF
4.  5

O

PMBO

TIPSO

Br OH
1.  NaH, PMB-Br
2.  Mg/THF BrMg OPMB

5

O O

1.  reduction (CBS, Luche, ...)
2.  DDQ
3.  MeOCOCl (2 eq.) O

O

TIPSO

O O

O

O

OH1.  PPTS
2.  6 (R = OMe)
     TiCl4
3.  TBAF, THF HO MeO

O

MeO

MeO

O

OMe

O

OMe

O

MeO

O

Angew. Chem. Int. Ed. Engl. 2002, 41, 4693

O O

MeO O

SN

SO

4

TMSO

R

OTMS

R = Me, OMe
6

J. Am. Chem. Soc. 1994, 116, 3312

Synthesis of the Diene

17 linear steps



O

O O Me

Ph

CO2Me

O

O

O

O

O

O

A

B

O

O

O
H

1.  Diels-Alder

2.  H
+

O

MeHOOH

CO2Me

Diels-Alder cycloaddition could be facilitated by using auxiliary systems such 
as those developed by Evans or Oppolzer (N-acyl sultams).  Also, 
methodologies by Tietze or Schreiber may be helpful (ephedrine analogs).

Oppolzer:  Tetrahedron Lett. 1988, 29, 5885

Tietze:  Angew. Chem. Int. Ed. Engl. 1985, 24, 784

Schreiber:  J. Am. Chem. Soc. 1988, 110, 5198

Final Assembly

19 total linear steps (35 steps total)
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MeHOOH

CO2Me

O

O
H

O

O
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RO
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O

Grob 
Fragmentation Diels-Alder

O

O

O
O

O

O

OR

OR

O

O

O CO2Me

O

O

OR OR

HO

McMurry 
Coupling, then 
Dihydroxylation

Epoxide Opening, 
then elimination

O

H

O

Cross 
Metathesis

O
Br

Alternatively,


