Enantioselective Total Synthesis of (—)-Caulamidine A
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dimeric cyclotryptamine alkaloids
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-Antimalarial (ICso 8.3-12.9 M)
Caulamidine A (1) -unknown biosynthesis o ” . |O .

-first total synthesis

(+)-perophoramidine
-Marine bryozoans continue to provide architecturally fascinating halogenated alkaloids
-The antimalarial alkaloids caulamidines A and B, recently isolated from Caulibugula intermis, contain an intricate bis-
amidine core and a chlorine-bearing neopentylic stereocenter

-Compared to topologically similar C20 bis- (cyclotryptamine) alkaloids, caulamidines possess an additional carbon atom of
unknown biosynthetic origins, which renders their entire skeleton nonsymmetric and nondimeric
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Retrosynthesis/ Synthetic Plan
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Conversion of ester 15 to amide 16 using methylamine
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O-alkylation using Meerwein’s salt to form to imidate 18a
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Converting imidate 18a to secondary amine 13a with methylamine and Ti(Oi-Pr)4

L\Skowle

O’Pr)4

_—

Me
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Annulation to form tetracycle

Enolization with LDA and reaction fo benzyl iodide
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Staudinger-aza-Witteg reaction to form heexacyclic core
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Electrophilic chlorination of enamine
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10a single diastereomer Caulamidine A (1)
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Wrong Diastereomer

Chlorination to install the B-chloro enamine moiety in an earlier step in the synthesis
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Redo of synthesis
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Diastereoselective hydrogen atom transfer: Optimization and Mechanistic studies
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underwent a 1,5-HAT to deliver a carbon-centered radical
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Diastereoselective Metal catalyzed Hydrogen Atom Transfer

Formation of Metal hydride through ligand exchange w
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Hydrogen transfer with metal hydride

Role of Lewis acid
-could coordinate to lewis basic N’s that
could be interfering with Mn

Caulamidine A (1)
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