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Structure proposed in 2003 based on spectroscopic studies:

J. Antibiot. 2003, 56, 107.

First alternative structure based on NMR comparison and calculation:

Correct structure for (+)-Yatakemycin confirmed through synthesis:

J. Am. Chem. Soc. 2004, 126, 8396.

J. Am. Chem. Soc. 2004, 126, 8396.
J. Am. Chem. Soc. ASAP (11/18/06)
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J. Antibiot. 1981,  34, 1119.
J. Antibiot. 1988,  41, 1915.
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Retrosynthetic Plan: Asymmetric Synthesis of Core Indole
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For a review of synthetic studies, see:  Chem. Rev. 1997, 97, 787.
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DNA Alkylation

Yatakemycin - Adenine Adduct

Alkylating agents of various types are used alone or in 
combination with other agents in the treatment of many cancer 
patients - alkylation of guanine is a common mechanism of action.

Boger and co-workers were previously able to establish the 
alkylation of DNA with duocarmycin took place on adenine and 
this was confirmed to be the mechanism of action for yatakemycin.

http://www.paterson.man.ac.uk/groups/carcino/damandrep.jsp
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DNA Alkylation: Relative Rates
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Cytotoxic Activity
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Conclusions and Future Directions

 A second generation, asymmetric synthesis of yatakemycin has been developed that includes a late 
stage transanular Ar-3’ spriocyclization, regioselective Diels-Alder reaction and a regioselective 
intramolecular epoxide addition.

With larger quantities of yatakemycin and its analogs available through synthesis, characterization of 
the yatakemycin-adenine addition adduct was achieved confirming that this represents the predominant 
(if not exclusive) alkylation event.  No guanine N3 or N7 addition was observed in any of the studies.

Surprisingly, the thiomethyl ester did not have an impact on the activity of yatakemycin or its analogs; 
however, the thiomethyl ester of duocarmycin SA showed a 2-fold improvement of cytotoxic activity.  

Additional studies regarding the importance of both halves of these “sandwhich” DNA alkylating 
agents, the effects of the presence/absence of the thiomethyl ester, and further evaluation of new 
analogs are to be performed in future work.  
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