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Introduction

Archangium violaceum SDU8 (+)-Archangiumide

® Discovered from the Myxobacterium Archangium Violaceum SDUS8 in 2021,
® The First Known Macrolide Natural Product Comprising an Endocyclic Allene;
® A New Class of Secondary Metabolites of Microbial Origin.

Hu, J.-Q.; W, J.-J.; Li, Y.-L,; Li, Y.-Z.*; Wu, C.-S." Org. Lett. 2021, 23, 2114



RCAM (Ring-Closing Alkyne Metathesis)
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Gold(l)-Catalyzed Rearrangement
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Retrosynthetic Analysis
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Synthesis of Fragment C
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Synthesis of Fragment C
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Synthesis of Fragment D
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Synthesis of Fragment D
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Synthesis of Fragment E
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Synthesis of Fragment E
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Retrosynthetic Analysis
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Modified Julia Olefination
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Yamaguchi Esterification
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Synthesis of Fragment B
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Synthesis of Fragment A
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Retrosynthetic Analysis

Archangiumide (1) A



Attempted Synthesis of (+)-Archangiumide
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Attempted Synthesis of (+)-Archangiumide
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Attempted Synthesis of 11-epi-1
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13 steps, 3.8% yield

longest linear sequence

(+)-Archangiumide

» The Modified Julia Olefiniation was Applied to Construct trans Olefin;
» A New Air-Stable Molybdenum Alkylidyne Catalyst for RCAM;
» The Construction of a Key Stereogenic Allene Using a Gold Catalyst.



Writing Strategy

» First Paragraph

B Allenic natural products are scarce overall, but examples comprising an

Allenic Natural Products allene as part of a macrocycle are exceedingly rare. Only a single type of

plant-derived germacranolide had been assigned such a substructure before
1 the macrolide Archangiumide was disclosed in 2021.

B This unique polyketide incorporates a stereogenic allene in a 17-membered

Structure and Origin lactone, as rigorously proven by X-ray diffraction. The myxobacterium Archan-

gium violaceum SDUS8 found to produce 1 was collected in Shangdong pro-
vince, China, and had been singled out by combined genome mining and
NMR-based metabolomic profiling as a potential source of secondary met-

abolites with little structural redundancy.



Writing Strategy

» Last Paragraph

B This perplexing stereoconvergence compelled us to subject the acyclic substrate 27

(96% ee), derived from one of intermediates passed through during the preparation

Synthesis Strategies of the sulfone building block, to the same reaction conditions. In this case, the

resulting allene 28 was racemic, which shows that the gold catalyzed reaction per se
is stereoablative and does not transmit stereochemical information from the prop-

argyl benzyl ether center to the incipient chiral axis of the resulting allene.

B The fact that Archangiumide was obtained as a single diastereomer, independent of

whether 23 or 11-epi-23 was used as the substrate, is therefore attributed to thermo-

Summary dynamic control; it is the macrobicyclic framework decorated with six stereogenic

centers and two E-alkenes that determines the stereochemical course. This

conclusion may even bear implications for the biosynthesis of the natural product



Representative Examples

= /8

® Sulfone 11 was secured by (H...3%%5) addition of propynyllithium to d-valerolactone in THF at
low temperature to give the corresponding alkynylketone, which was isolated only after silylation
of the primary -OH group. (secure v. (£ 4 ; ZiIEHIKE; HIELR, adj. Z£H), AJER)

® This unorthodox orchestration arguably marks an underappreciated opportunity provided by Tr-
acid catalysis. (adj. dEIEZRY, JE(ELHY)

® If so, and under the proviso that (7£...2514% ) the epimeric allene is not an as yet undiscovered

discrete natural product, three scenarios can be envisaged. (proviso n. [l &%5x)
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Julia olefination
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