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1. Total Synthesis of Frondosin A via Au-chemistry

Frondosin A-D

Both enantiomers [(+) and (-)] are biologically active

Frondosin A: the most potent compound
Mode of action: inhibit the binding of interleukin-8 (IL-8) in low uM range
IL-8 : chemokine produced by fibroblasts, epithelial and endothelial cells triggers an

anti-inflammatory cascade and can be induced during an immune response to
promote cells of the immune system to a site of infection

Boyd, P. Nat. Prod.Chem. Lett. 1998, 153
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Enantioselective Synthesis of Frondosin A-D
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Previous enantioselective total synthesis: 21 steps, 3% yield: Trost, B. M. et al. JACS 2007, 11781

Garayalde, D., Kruger, K., Nevado, C. Angew. Chem. Int. Ed. 2011, 50, 911
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2. Natural Products as Chemical Probes: Iriomoteolide-3a

) University of Zurich Iriomoteolides: Isolation

Amphidinium

AMPHIDINOLIDES A-Y
Nat. Prod. Rep., 2004, 21, 77

AMPHIDINOLIDES and IRIOMOTEOLIDES SHARE CYTOTOXIC ACTIVITY

COMMON ORIGIN = RELATED STRUCTURES = SAME CELLULAR TARGETS?

Total Synthesis of Iriomoteolide 3a
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Retrosynthetic Analysis
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Esterification

Total Synthesis of Iriomoteolide 3a

") University of Zurich Assembly

H .,  OTBS
\)Q/\‘/'\)\/OTBDPS
H

Cribiu, Jager, Nevado, Angew. Chem. Int. Ed. 2009, 8780
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Cross-/Ring-closing Metathesis
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Final Steps
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KHMDS, THF, 76 % (>95:5)
iii. TBAF, THF, 86%

o Iriomoteolide-3a

Cribiu, Jdger, Nevado, Angew. Chem. Int. Ed. 2009, 8780
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NMR comparison

All the chemical shifts of 'H and 13C, and coupling constants fitted well, exept

Coupling constants of H-2, what’s going on?
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Epimer Synthesis

R. Cribiu, C. Jiger,

Unpublished Results
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MD simulations: THF/H,0
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Most stable conformer
-894579 kcal/mol

Most stable conformer
-894583 kcal/mol
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Irio-3a : Synthetic Collection

R. Cribiu, C. Jéger,
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C-3 epimer
(inactive at 10mM)

iriomoteolide-3a
ICsp = 2.6 uM
(Leukemia-HL60)

IC50=2.0 uM
(Leukemia-HL60)

1Cs50 = NO Activity

ICs = 2.8 1M
(Leukemia-HL60)

R. Cribiu, C. Jdger, Angew. Chem. Int. Ed. 2009, 8780

C-3 epimer
(inactive at 10mM)

iriomoteolide-3a

ICso = 80 "M
(Lymphoma-DAUDI)

ICs0 = 48 NM
(Lymphoma-DAUDI)

IC509 = NO Activi
ICso = 737 nM %0 ivity
(Lymphoma-DAUDI)
ICs = 83 NM
(Lymphoma-DAUDI)
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