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Tagetes erecta : the African Marigold
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Tagetitoxin: a Structural Quagmire

- causes apical chlorosis and leaf spot
- inhibits chloroplast RNA polymerase lll and also bacterial RNA polymerase

- at least 7 attempted syntheses of the 1989 structure, none successful
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A True Synthetic Challenge

potential retro-aldol concerns

11 carbons, 15 heteroatoms !
0)
HO / o
HO o, -
HN /. OH
multiple charged /,& S/ 'NH3

moieties Me o \

@)

O=p7 -
Ao
OH

Fully substituted, stereochemically
dense cyclopentane

trans-fused 1,4-oxathiane

Plus, final structure is highly acid-sensitive
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The Retrosynthetic Plan
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A 3-Step Synthesis of the Cyclopentene Core
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A Fortuitous Stereochemical Outcome
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A Net Reductive Transposition to Install the Sulfer
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Obtaining the Correct Oxidation States
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An Unexpectedly Challenging Phosphorylation
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Completion and Determination of Absolute Stereochemistry
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The Tagetitoxin Story can be Brought to a Close
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Only natural Tagetitoxin inhibited e. coli RNA polymerase
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