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INTRODUCTION 

This proposal is directed towards the development of new chemotherapeutic agents based 
on the mechanism of action of Taxol,™ 1. The recent discovery of two other natural products, 
epothilone 2, and eleutherobin 3, which operate by the same unique mechanism of action as 
Taxol™, i.e., microtubule stabilization, provides a unique opportunity for a collaborative 
approach to the elucidation of the pharmacophore common to these structurally dissimilar 
substances, using a combination of synthetic and computational studies. Such an advance could 
lead to the development of a novel family of prostate cancer chemotherapeutics. 
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for the same SAR studies that we outlined originally for epothilone. The retrosynthetic analysis 
for our proposed construction of eleutherobin is outlined in the Scheme above. 

Significant progress has been achieved in realizing the proposed scheme. First, we have 
developed a highly efficient approach to the synthesis of the key bis-diene moiety 11 as outlined 
below. 
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Second, we have established the viability of both the inter- and intramolecular 
cycloaddition reactions outlined in the retrosynthetic scheme. As shown below, the synthesis of 
the pentacyclic compound 18 (the silyl ether corresponding to the ester 9 in the retrosynthesis) 
has been achieved, although the stereochemistry of 18 has not yet been fully determined. 
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As described in the original application, we are continued our modeling studies in an 
effort to establish a general method for the establishment of the pharmacophore for structurally 
dissimilar ligands when the structure of the binding site is not known. 

Relevance to the Original Hypothesis: Significant progress has been achieved in the efficient 
synthesis of a highly potent microtubule binding natural product, eleutherobin. 

KEY   RESEARCH   ACCOMPLISHMENTS: 

* A highly efficient synthesis of the bis-diene moiety has been developed 

* Preliminary results indicate that the key Diels-Alder methodology works well and leads 
to an efficient synthesis of the key intermediate 18 for the fragmentation studies; and 

* Work is underway to develop a general method for the identification of pharmacophores 
of structurally dissimilar substances using the RigFit program. 

REPORTABLE   OUTCOMES: 

A publication is in preparation describing the synthesis of the bis-diene and the 
preparation of the pentacyclic intermediate 18. 

CONCLUSIONS: 

We have established that the proposed retrosynthetic scheme leads to an efficient 
preparation of the key intermediate for the proposed fragmentation approach to the synthesis of 
eleutherobin, a potent microtuble binding antimitotic. If the fragmentation reaction works well, 
this will result in an important improvement in the laboratory synthesis of this scarce natural 
product, facilitating the preparation of analogs for SAR studies. The ultimate goal of this work is 
to develop new drugs for prostate cancer based on these taxol-like substances. 

APPENDIX: 

A current cv for the PI. 
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