Total Synthesis, Stereochemical Reassignment, and Absolute
Configuration of Chlorofusin
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Isolation and Biological Activity

Novel peptide derived from fermentation of a microfungus assigned to the genus Fusarium.
Discovered during a screen of 53,000 fermentation cultures.

Initial 1Cso of 4.6 UM (disrupts MDM2-p53 binding)

The compound showed no cytotoxic effects.

At a test concentration of 7.3 UM, chlorofusin did
not exhibit any antimicrobial activity against a
variety of NCl strains.
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Determination of Structure

NOE Analysis: Relative Stereochemistry

50 sec mixing
25 and 50 sec mixing
200 sec mixing

500 sec mixing JACS 2001, /23, 554.
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Initial Synthetic Studies by Yao
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Yao’s Completion of Chlorofusin
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NMR Data that Concluded “NMR Match”

Natural Chlorofusin
(re-purified by Boger)
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Additional Confirmation of Structure!?
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Boger: Synthesis of All Possible Diastereomers
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Comparison of Carbon NMR Data

Absolute Difference from Chlorofusin
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Comparison of CD Data

CD spectra (0.2 mM) of —-A-D and +A-D
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positive longest wavelength Cotton effect is
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A Reassignment of a Reassighment of Stereochemistry
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Comparison of CD Data: A Match!

CD spectra of natural and synthetic chlorofusin
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Additional Confirmation via CD
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Conclusions and Lessons Learned

Chlorofusin was isolated by Williams in 2001; however, no stereochemistry was assigned for 2 amino
acid residues and only relative stereochemistry designated for the chromophore.

Boger synthesized the cyclic peptide domain and assigned the 2 unknown amino acid side chains as well
as confirmed the overall structure of the peptide domain.

Yao, claiming the first total synthesis of chlorofusin in 2007, correctly reassigned the relative
stereochemistry based on NMR correlation. An absolute stereochemical assignment was put forth,
however has since been challenged.

Recently, Boger has completed the synthesis of chlorofusin and through a systematic study of all possible
diastereomers has uncovered the correct absolute stereochemisty. Additionally, an array of studies point
to where other groups had gone wrong in their analysis.

Complex problems of this type remind us never to force data to fit a hypothesis and not to assume the
factuality of literature without thorough analysis. In addition, while one could argue that the review
process should have questioned Yao’s assignment (and possibly did), it is reassuring that the chemical
community was quick to challenge this work and propose an alternative assignment.
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