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Phomarol

Isolation: from JOBNF7 (fungal strain) of Nemopilema nomurai (jellyfish)")

Biological activity: No biological activity reported.

Structural features: 7/6/6/5/6-pentacyclic framework (C25 steroid), C12 oxidation,
8 stereocenters, cycloheptene-1,3-diol motif, aromatic B ring, densely
functionalized tetrahydropyran ring (TPR)

Total synthesis of Phomarol
asymmetric: Li (2021)?, Gui (2023)3

1) Kim. E. L.; Li. J. L.; Hong. J.; Yoon. W. D.; Kim. H. S;; Liu. Y.; Wei. X.; Jung. J. H., Tetrahedron Letters, 2016, 57, 2803.
2) Fan. J. H.; Wang. J. J.; Li. F; Wang. G.; Guo. Q.; Chung. L. W.; Li. C. C., CCS Chem. 2021, 3, 348.
3) Wang. X.; Huang. G.; Wang. Y.; Gui. J., J. Am. Chem. Soc. 2023, 145, 9354.



Biosynthetic pathway (core skeleton)
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Biosynthetic pathway (side chain)

C-H oxidation at C12
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cyclocitrinol
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Challenging points
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Retrosynthetic analysis
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C-H oxidation at C12
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Synthesis of furfuryl alcohol for [5+2] cycloaddition
1) DMP, DCM

95%
OTIPS 2) TMSN;3, I,

.H pyridine
DCM, 88%

Me.,,
Me

PMBO

A, Pd(PPh3),
CuTC, NMP

>

92%
stille coupling

OTIPS OTIPS
B, Et,0

—78 °C;
Et;N-HF
THF

80%

AcO :

z O

N :
...................................................... r

1) Fan.J. H.; Wang. J. J.; Li. F; Wang. G.; Guo. Q.; Chung. L. W.; Li. C. C., CCS Chem. 2021, 3, 348.

12



Plan of [5+2] cycloaddition
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[5+2] Cycloaddition
OTIPS OTIPS
mCPBA

DCM;
TFA

R=H

60%
desired
OTIPS OTIPS
mCPBA
DCM;
TFA
R =MOM

not observed 30%
undesired

1) Fan.J. H.; Wang. J. J.; Li. F; Wang. G.; Guo. Q.; Chung. L. W.; Li. C. C., CCS Chem. 2021, 3, 348.

14



Proposed mechanism
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Synthesis of 7/6/6/5-framework for TPR formation (1)
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Synthesis of 7/6/6/5-framework for TPR formation (2)
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Total synthesis of phomarol
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Total synthoczsis of phomarol
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Retrosynthetic analysis
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Synthesis of A ring
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Synthesis of CD ring
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B ring formation
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Preparation of S, 2’ reaction
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Controlled experiments for TPR formation (1)
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Controlled experiments for TPR formation (2)
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COntrolled experiments for TPR formation (3)
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ﬁgntrolled experiments for TPR formation (4)
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Proposed mechanism for tetrahydropyran formation (1)
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Proposed mechanism for tetrahydropyran formation (2)
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Total synthesis of phomarol
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