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Introduction

HO

Crocagin A Myxobacteria

® [solated from the myxobacterium chondromyces crocatus;
® Active in a screen for inhibitors of carbon storage regulator protein A;

® Novel polycyclic peptides and a tetrahydropyrrolo[2,3-b]indole core.
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Retrosynthetic Analysis

The First Synthetic Attempt of Crocagin A
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The First Cyclization Strategy
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The Electrophile can either be a proton (cyclization with Brgnsted acids like TFA,
H,PO,) or a halogen (cyclization with NBS, NIS, NCS) or selenium (with PhSeCl,
N-Phenylselenophtalimide).

Crich, D.; Huang, X. H. J. Org. Chem. 1999, 64, 7218
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The First Synthetic Attempt of Crocagin A
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Sharpless Asymmetric Dihydroxylation
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Unsuccessful Cyclization Attempt
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The First Synthetic Attempt
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The Second Synthetic Strategy
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The Second Cyclization Strategy
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The Second Cyclization Strategy
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Introduction of Chiral Hydroxy Group
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The Second Cyclization Strategy
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Michael Addition/Oxidation
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The Second Synthetic Strategy
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The Second Synthetic Strategy
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Summary

/
.
A

Stereoselective synthesis of Crocagin A
14 steps, 4.6% overall yield
HO Pyrroloindole cyclization strategy

Electrophilic amination strategy

YV V VYV VYV V

Stereoselective hydrogenation strategy

Crocagin A
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The Structure of First Paragraph
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The First Paragraph

Ribosomally produced and post-translationally modified peptides account
for some of the most complex small molecules found in nature. A very
recent addition to this fascinating class is Crocagin A (1), which was
isolated by Mdller et al. from the myxobacterium Chondromyces crocatus, a
prolific producer of biologically active metabolites. Crocagin A is unusual in
several respects. Biosynthetically, it stems from the terminus of a precursor
peptide, which undergoes cleavage, oxidation, and cyclization to yield the
novel heterotricyclic system of 1. Although its origin from a peptide cannot
be denied, 1 also has features that are more characteristic of alkaloids. For
instance, it contains a tetrahydropyrrolo[2,3-b]Jindoline moiety, which is quite
common amongst these natural products, albeit rarely found with a

bridgehead methine.
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The First Paragraph

In the case of 1, however, aromatization to an indole through elimination of
an amide would yield a highly strained nine-membered lactam and is
therefore unfavorable. Furthermore, all substituents on the heterotricyclic
core of 1, with the exception of a carbamoyl group at C(3), reside on its
concave face. In combination with the novel skeleton, these features pose
special challenges for synthesis and render Crocagin A a very attractive
target. Herein, we report a short and stereoselective synthesis of 1 that
confirms the relative and absolute configuration of the natural product and

provides ample material for biological testing.
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The Structure of Last Paragraph
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The Last Paragraph

In summary, we have achieved a concise and stereoselective synthesis of
Crocagin A that incorporates several unusual steps. The hydrogenation of a
tetrasubstituted double bond to yield a 1,2-diamino motif is particularly
noteworthy. Our synthesis confirms the unusual structure of Crocagin A and
can serve as a template for the design and procurement of numerous
analogues and congeners, such as Crocagin B. It will also enable structure-
activity studies of this fascinating natural product. Further synthetic attempts
will be directed at photoaffinity labels and other chemical tools with which to
identify the binding site of 1 on the carbon storage regulator CsrA and,

potentially, additional biological targets.

27



Acknowledgement

Thanks
for your kind attention /

28



The Structure of Crocagin A
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(DHQ),PHAL and (DHQD),PHAL
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