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Mandelalides

Isolation?)
a new species of Lissoclinum ascidian (2012)

Biological Activity!)

potent cytotoxity to human NCI-H460 lung
cancer cells (IC50 = 12 nM) and mouse Neuro-2A
neuroblastoma cells (ICs0 = 29 nM)
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Retro Synthesis of mandelalide A by Smith, A. B.?
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Retro Synthesis of mandelalide A by Smith, A. B.?
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Synthesis of northern hemisphere
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Synthesis of southern hemisphere
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Total Synthesis of mandelalide A

Cl

Cl
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Total Synthesis of mandelalide A

1. Pd(OAc),, Cs,CO4
Et;N, DMF

2. HF/Pyridine

mandelalide A
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Isolation of mandelalide analogues
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Isolation of mandelalide analogues
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Total Synthesis of mandelalide L
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Total Synthesis of mandelalide L

1. Pd(OAc),, Cs,CO;
Et;N, DMF

2. K2CO3, MeOH




Total Synthesis of mandelalide L

. 2,3,5-collidine
octanoyl chloride
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Sideproduct of mandelalide

HF/Pyridine
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Metabolic Pathway in Cancer Cells

glucose
\ mitochondria normal cells
\ glycolytic pathway < mitochondria
pyruvic acid » acetyl CoA
cancer cells (Warburg effect)
\ glycolytic pathway > mitochondria
lactate Proliferation rates
become slow.
glycolytic Nutrients become
pathway \ depleted.
oxidative cancer cells in culture
phosphorylation glycolytic pathway < mitochondria
2 ATP \ /

To investigate potential of mandelalide A,
cytotoxicity assay using different cell
36 ATP density was tried.
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Density-Dependent Changes in Sensitivity

2 ATP \

glucose
—2-DG mitochondria
pyruvic acid » acetyl CoA \
lactate
glycolytic
pathway \
oxidative
phosphorylation

J

2-DG : 2-deoxy glucose
36 ATP

Mandelalide A affects
a oxidative pathway.
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Oxidative Phosphorylation
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OCR Analysis
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OCR analysis of mandelalide B
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Mandelalide B acts the same way as oligomycin A
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OCR analysis of mandelalide A-C
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Mandelalide A and B have the same function as
oligomycin A. However, mandelalide C don’t. 22



Cytotoxicity of A-type mandelalides

AA B Mandelalide
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Cytotoxicity of C-type mandelalide monosaccharide
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Cytotoxicity of C-type mandelalide aglycons
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. 0 © Acylated aglycons may become sufficiently
mandelalide D {R", R?= *{ \n’(/\)z\ lipophilic to pass through membranes.

o)
M 0 \ 0
mandelalide H {R"= *{ \[])(A)\,RZP\’ \n’(/\)‘;\
o (0]



Cytotoxicity of B-type mandelalides
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Butyrylation of the monosaccharide abrogates cytotoxicity.



Cytotoxicity of seco Mandelalide A methyl ester
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Summary

It was revealed that mandelalides affect
F1Fo-ATP Synthase.

SAR study revealed that monosaccharide is
important for cytotoxicity, especially H-
bond doner highlighted in purpole.

Generation of chemical probes for further
analysis of the mandelalide binding target
may be achievable by additional
functionalization of the 24-OH (highlighted
in yellow).



