Total Synthesis of the Zoanthamine Alkaloids

R=Me, Zoanthamine(1)
R=H, Noezoanthamine(2)
R=CH,OH, Oxyzoanthamine(3)
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Synthetic challenges:

* a topographically intricate heptacyclic
skeleton bearing the trans-anti-trans-fused
perhydrophenanthrene A-B-C ring, the
bridged §-lactone D ring, and the bis-amino
acetal E-F-G ring

« ten stereocenters, among them seven
contiguous stereogenic centers located on

the B and C rings, which also include three
quaternary centers

«densely functionalized and highly oxidized

skeleton with two ketones, one lactone and
bis-amino acetal.
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+Total Synthesis of Norzoanthamine
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+Total Synthesis of Norzoanthamine
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+Synthetic Studies of the Zoanthamine Alkaloids: The Total Syntheses of Norzoanthamine and Zoanthamine
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+Total Synthesis of Zoanthenol
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+Total Synthesis of Zoanthenol
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+Synthetic Study of (-)-Norzoanthamine: Construction of the ABC Ring Moiety
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+Synthetic Study of (-)-Norzoanthamine: Construction of the ABC Ring Moiety
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+Synthetic Study of (-)-Norzoanthamine: Construction of the ABC Ring Moiety
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+Total Synthesis of (-) -Norzoanthamine
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+Total Synthesis of (-) -Norzoanthamine
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+ Asymmetric Total Synthesis of Norzoanthamine
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+ Asymmetric Total Synthesis of Norzoanthamine
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Miyashita 2004 3.5% IMDA(B-C)
Miyashita 2009 5 63%
Miyashita 2009 7 27%
Kobayashi 2009 47 IMDA(A-B)

Gao Shuanhu 2021 36 radical cyclization
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Abstract

Norzoanthamine is a structurally complex polycyclic natural product
that expresses a broad range of biological activities, rendering facile
access to it and its analogs of considerable importance in drug
discovery and development. However, strategies for efficient access to
this class of marine alkaloids remain lacking. Here, we report a
strategy, characterized by three key photochemical reactions, that we
used to synthesize norzoanthamine in 16 steps. A photoinduced
dearomative-6n-desymmetrization was developed for facile access to
the ABC-tricyclic core of the alkaloid. This was supplemented by a [2 +
2]-photocycloaddition, a visible-light-induced decarboxylative
borylation, and a retro-aldol process, constituting an effective solution
to the challenaina nrohlem of estahlishina the C9-(22 vicinal all-
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