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The Origin of Diazonamide

Philippine . L.
Sea v’ Isolated from the colonial ascidian
B wion | Diazona angulata

Sea
M

v" Collected from the ceilings of caves

VISAYAS along the northwest coast of Siquijor
%‘mg/ LSIQUIIOR Island in the Philippines
Sulu L
Sea
MINDANAO Exhibits antimicrobial, cytotoxic, and antiviral activities

MALAYSIA

Fenical, W.; Clardy, J. J. Am. Chem. Soc. 1991, 113, 2303



Why Is this Molecule So Interesting?

Over the years, many groups focused their efforts towards the synthesis of
Diazonamide A. Only K. C. Nicolaou’s and P. G. Harran’s groups had been able to
complete the total synthesis of the molecule.

v'Diazonamide A has a IC4, of 2-5 nM
against 4 human cancer cell lines
(Diazonamide A is more potent than
Diazonamide B)

v'Molecule is trapped as a single
atropisomer because of its rigidity

v'"Macrolactam unit

v"Macrocyclic Heterocyclic core

Initially proposed structure

v'Quaternary center at the center of the
molecule

Fenical, W.; Clardy, J. J. Am. Chem. Soc. 1991, 113, 2303



Structures of Diazonamide A and B

Structures determined by William Fenical (Scripps Institution of Oceanography)
And Jon Clardy (Cornell University) in 1991

Diazonamide A Diazonamide B

Fenical, W.; Clardy, J. J. Am. Chem. Soc. 1991, 113, 2303



Diazonamide A Structure Revision

In 2001, P. G. Haran’s group published the structure revision of Diazonamide

Originally proposed structure Dehydrated form

Mass spectroscopy and X-Ray appeared to coincide with the dehydrated form

Harran, P. G. Angew. Chem., Int. Ed. 2001, 40, 4770



Find the differences!
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Original structure

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888
Nicolaou, K. C. Angew. Chem., Int. Ed. 2002, 41, 3495
Harran, P. G. Angew. Chem., Int. Ed. 2001, 40, 4770

Revised structure

Later validated by
total synthesis



Diazonamide A Timeline Discovery

2002 2003
2001 First total synthesis Total synthesis
Structure revision of the revised structure of the revised structure
by Harran by Nicolaou by Nicolaou
1991 2001 Confirmation of the 2003
Structure determination First synthesis of the revised strucutre Total synthesis of the
by Fenical and Clardy originally proposed revised structure
structure by Harran by Harran

Fenical, W.; Clardy, J. J. Am. Chem. Soc. 1991, 113, 2303
Harran, P. G. Angew. Chem., Int. Ed. 2001, 40, 4765

Harran, P. G. Angew. Chem., Int. Ed. 2001, 40, 4770
Nicolaou, K. C. Angew. Chem., Int. Ed. 2002, 41, 3495

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888
Nicolaou, K. C. Angew. Chem., Int. Ed. 2003, 42, 1753

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897
Harran, P. G. Angew. Chem., Int. Ed. 2003, 42, 4961



Retrosynthetic Analysis
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Harran’s First Total Synthesis of Diazonamide A
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Harran’s First Total Synthesis of Diazonamide A
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Harran’s First Total Synthesis of Diazonamide A
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Witkop-type cyclization
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Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765
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Harran
2001
23 steps
4.3x10-4 % overall yield

Nicolaou | Nicolaou Il Harran

2002 2003 2003
24 steps 31 steps 19 steps

3.98 x 10 * % overall yield 1.44 x 10 * % overall yield .01 % overall yield



