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Background

 Zampanolide was first isolated in 1996 by Tanaka and Higa from
Fasciospongia rimosa, an Okinawan sponge.

 Zampanolide is extremely scarce and displays impressive
cytotoxicity against a variety of tumor cells (i.e., P388, HT29,
A549, and MEL28 cell lines.) Extensive biological tests have not
been performed due to lack of material.

 Dactylolide was isolated in 2001 by Riccio and coworkers from a
marine sponge of the genus Dactylospongia, collected off the
North coast of the Vanuatu islands.

 Dactylolide displays moderate cytotoxicity toward L1210
(lymphatic leukemia) and SK-OV-3 (ovarian cancer) cell lines.
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Timeline of Synthetic Efforts

 2002: Amos Smith and coworkers establish the relative
configuration of the dactylolide stereocenters and complete the first
total syntheses of both zampanolide and dactylolide.

 2003: Hoye and Hu disclose a unified synthesis using dactylolide as
a precursor to zampanolide.

 2005: The groups of Floreancig, Jennings, and Keck report separate
syntheses of dactylolide.
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(Smith) Construction of Aldehyde (Fragment A)
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(Smith) Construction of Sulfone (Fragment B)
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…Continued…
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Completion of Sulfone (Fragment B)
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Construction of Epoxide (Fragment C)
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Union of Fragments A and B

O

Br
HH

S

N N
N

N

Ph

OO

Fragment B

a) KHMDS (1.2 equiv), THF,

    -78oC, 30 min
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• Kocienski Modified Julia Olefination:



Union of Fragments AB and C
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a) t-BuLi (1,7 equiv), Et2O

    -78 to -45 to -78oC

b) (2-Th)CuCNLi (1.05 equiv)

    Et2O/THF, -78 to 45oC

c)                              (1.5 equiv),
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Modest yields were obtained (16-38%)

3 byproducts were obtained
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Esterification of ABC Fragment
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Revised Esterification of ABC Fragment
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retention of configuration

• Did not realize that complete retention of configuration had occurred.

• Problem went unnoticed until completion of synthesis when NMR did not match
  literature data.



Completion of Macrolide

1) HF¥Pyr., THF
    4 h (75%)
2) Dess-Martin
    [O] (93%)
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Installation of N-Acyl Hemiaminal Moiety
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Construction of Acid Chloride (Fragment D) and
Completion of Synthesis
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-Mixture of 2 polar compounds was obtained

-NMR revealed that removal of PMB occurred in both compounds,               

suggesting that the two compounds were epimeric at C(20)

-1H NMR data of the C(20) both epimers did NOT match literature data for   

(-)-zampanolide
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a) n-BuLi, THF

    -78 to 0oC

b) (COCl)2

     0
oC ro r.t.

Fragment D

+

CHO



Mitsunobu Revisited
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Solution to Mitsunobu Problem and
Completion of Synthesis
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Smith 2002: Retrosynthetic Strategy towards
Dactylolide
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Synthesis of Dactylolide (Smith, 2002)
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Floreancig 2005: Retrosynthetic Strategy Towards
Dactylolide
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Construction of Enal and Diol Fragments
CONSTRUCTION OF ENAL
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Formation of Acetal Linkage between Enal and
Diol Fragments
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Completion of Synthesis

1) PhSeCN, Bu3P, THF

2) H2O2, py, THF, -30oC
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Floreancig then uses Hoye’s aza-aldol reaction to convert dactylolide to zampanolide



Hoye 2003: Use of Dactylolide as a
Precursor to Zampanolide
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