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Introduction-Psathyrins A
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Psathyrin A (1) Psathyrella candolleana
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® Psathyrin A was isolated from the fermentation broth (% E#i%) of Psathyrella cando-
lleana by Liu, Feng, and co-workers in 2020.

® Structurally, the psathyrin has a unprecedented 6/4/5/5 tetracyclic carbon skeleton.
It contains seven contiguous stereocenters, including three adjacent all-carbon qua-
ternary centers, two of which reside on the strained cyclobutane ring.

® Biologically, psathyrin A was found to exhibit weak activities against Staphylococcus
aureus and Salmonella enterica.
Liu, Y.-P; Dai, Q.; Wang, W.-X; He, J.; Li, Z.-H.; Feng, T.; Liu, J.-K. J. Nat. Prod. 2020, 83, 1725
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Introduction

A plausible biosynthetic construction of the carbon skeleton
via transannular [2+2] cycloaddition
Me




Retrosynthetic Analysis
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Synthesis of 22
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Synthesis of 24
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Synthesis of 28
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Synthesis of 28
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Synthesis of 28
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6. LiAlH,4, THF, 20 min; 89%

7. Li, NH3(/), EtOH/THF, 12 h
then 1M HCI, 30 min; 83%

8. Ac,0, Et;N, DMAP
CH,Cl,, 3 h; 97%
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9. HCI (1.0 M in Et,0) 10. Fe(acac);

THF. 6 h - PhSiH;
61% (two cycles, dr = 8.5:1) EtOH, 15h
88%
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Synthesis of (-)-Psathyrin A
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Synthesis of (—)-Psathyrin A
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Synthesis of (—)-Psathyrin A
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15. CeCly:7H,0, NaBH,

18. DIBAL-H, CH,Cl,, 10 min
then potassium sodium tartrate

MeOH, 10 min; 85%

then TBSCI, imidazole, 30 min’
94%

16. NaH, CS,, THF;
then Mel, 30 min

17. AIBN, n-Bu;SnH
toluene, 30 min
68% (2 steps)

19. IBX, DMSO, 30 min

then HF-pyridine
THF, 30 min
65%
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Summary
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> The total synthesis of (—)-psathyrin A was completed in 19 steps.
» Our synthesis centers on a MHAT-initiated radical cyclization.

» Other notable steps include a tandem enantioselective conjugate addition
and alkylation, a Suzuki—Miyaura reaction to introduce an aromatic ring as
the six-membered ring precursor, and a gold(l)-catalyzed Conia-ene reaction
to form the 5/5-fused bicyclic ring system and an all-carbon quaternary
center.
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Strategy for Writing The First Paragraph

» Psathyrins A and B were isolated from the fermentation broth of

Psathyrin A kiR Psathyrella candolleana by Liu, Feng, and co-workers in 2020.

» Structurally, the psathyrins represent two unique diterpene
natural products featuring a complex and unprecedented 6/4/5/5
tetracyclic carbon skeleton. Each of them contains seven

Psathyrin A LEAHFAE contiguous stereocenters, including three adjacent all-carbon
quaternary centers, two of which reside on the strained
cyclobutane ring.

» Biologically, psathyrins A and B were evaluated against Gram-
positive Staphylococcus aureus and Gram-negative Salmonella
Psathyrin A 95514 enterica and Pseudomonas aeruginosa. Both compounds were
found to exhibit weak activities against Staphylococcus aureu
and Salmonella enterica, but not Pseudomonas aeruginosa.
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Strategy for Writing The Last Paragraph

> In summary, the first enantioselective total synthesis of (—)-psathyrin A
BEETIE was completed in 19 steps.

» Our synthesis centers on a MHAT-initiated radical cyclization to
construct the highly congested and connected cyclobutane ring
encoded by psathyrin A...... Other notable steps include a tandem
enantioselective conjugate addition and alkylation to form the first two
guiding stereocenters in the entire total synthesis, and a gold(l)-
catalyzed Conia-ene reaction to form the 5/5-fused bicyclic ring
system and an all-carbon quaternary center.

it

58 3

’

» The application of radical cyclization strategies to synthesize strained
RERE molecules, particularly complex natural products, is currently ongoing
in our laboratory and will be reported in due course.
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Representative Examples

® Our longstanding interest in leveraging metal-catalyzed hydrogen atom transfer
(MHAT) initiated radical cyclization for constructing strained ring systems prompted

our pursuit of the psathyrins. (leverage v. #{&2E; THFAER. WEFE))

® Alternatively, we proposed another biosynthetic pathway from 5 to 8 involving a
transannular [2 + 2] cycloaddition. (alternatively adv. (51458 —f#ik sk Al e RV IZ ) E
A, 5#H)

® We utilized a counterintuitive MHAT-initiated radical cyclization to build its highly

congested cyclopropane ring. (counterintuitive adj. 1% & B 5H)
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