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-Isolated from the ascidian Aplidium haouarianum in 2003 off the southern coast 
of Spain
-Haouamine A is potent and selective for cytotoxic activity against the HT-29 cell 
line (IC50 = 0.1 µg/mL )
-Haouamine B showed cytotoxicity against the MS-1 cell line (IC50 = 5 µg/mL )
-Structure determined by X-ray crystallographic data
-Contains an indeno-tetrahydropyridine moiety, a strained aza-paracyclophane moiety,
 a diaryl quaternary center, and an anti-Bredt double bond
-Synthetic efforts by Rawal, Trauner, Baran, Wipf, and Weinreb

Garrido, L.; Zubia, E.; Ortega, M. J.; Salva, J. J. J. Org. Chem. 2003, 68, 293.



Rawal’s Approach
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Smith, N. D.; Hayashida, J.; Rawal, V. H. Org. Lett. 2005, 7, 4309.
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Rawal’s Approach (Cont.)
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Trauner’s Approach

Grundl, M. A.; Trauner, D. Org. Lett. 2006, 8, 23.
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Trauner’s Approach (Cont.)
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Baran’s Total Synthesis

Baran, P. S.; Burns, N. Z. J. Am. Chem. Soc. 2006, 128, 3908.

N

OH OH

OH

OH

haouamine A

H
N

OH OH

OH

OH

H

Blue = formed by condensation
Red = formed by oxidation

N
H

OMe OMe

OMe

H

Br
N

OMe OMe

OMe

Br

OH

Proposed

Biosynthesis

OMe

MeO

O

OH 1.  3-chloropropionyl chloride,

     POCl3

2.  AlCl3
3.  K2CO3, MeI, Acetone

OOMe

Commercially
available

1.  THF; H2SO4, 60 
o
C

2.  OsO4, NMO, Acetone-H2O;

     p-TSA, Ph-H, 80 
o
C

OMe

MgBr

Known



Baran’s Total Synthesis (Cont.)
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Baran’s Total Synthesis (Cont.)

N

OH OH

OH

OH

haouamine A

HN
Boc

OMe OMe

OMe

H

O

OMe

O

1.  TFA; K2CO3

2.  BBr3; Ac2O, pyr.

OTs

N

OAc OAc

OAc

H

O

OAc

O

microwave, DCB, 

250 
o
C, BHT;

K2CO3, MeOH



Wipf’s Approach to the Paracyclophane Core
What didn’t work?
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Wipf’s Approach (Cont.)
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Wipf’s Approach (Cont.)
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Hot Off the Presses, Weinreb’s Approach
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Weinreb’s Formal Synthesis
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