Sarang Kulkarni Current Literature Presentation April 9, 2011

Enantioselective Total Synthesis
of (-) Jiadifenolide

Xu, J; Trzoss, L; Chang, W. K; Theodorakis, E. A
Angew. Chem. Int. Ed. 2011, 50, 3672-3676

Sarang Kulkarni @ Wipf Group Page 1 of 9

4/16/2011



Jiadifenolide and Related Natural Products

- Isolated from the pericarps of /llicium jiadifengpiby Fukuyama and co-workers in 2009
- Highly oxygenated pentacyclic cage structure

-Promoter of neurite growth

-Potential therapeutic value for neurodegenerative diseases

- Isolated from the pericarps of Illlicium jiadifengpi by Fukuyama and co-workers in 2002
- First total synthesis by Danishefsky and co-workers
- Biological studies showed Jiadifenin upregulates the action of NGF (Nerve growth factor)

Jiadifenoxolane A Jiadifenoxolane B Noemajucin Anisatin

Kubo, M.; Okada, C.; Huang, J-M.; Harada, K.; Hioki, H.; Fukuyama, Y. Org. Lett. 2009, 71, 5190

Yokoyama, R.; Huang, J-M.; Yang, C.S.; Fukuyama, Y. J. Nat. Prod. 2002, 65, 527

Cho, Y. S.; Carcache, D. A.; Tian, Y.; Li, Y. L.; Danishefsky, S. J. J. Am. Chem. Soc. 2004, 126, 14358
Carcache, D. A.; Cho, Y. S.; Hua Z.; Tian, Y.; Li, Y. L.; Danishefsky, S. J. J. Am. Chem. Soc. 2006, 728, 1016

Sarang Kulkarni @ Wipf Group Page 2 of 9 4/16/2011



Oxidative Conversion of Neomajucin to Jiadifenolide

Dess-Martin

Periodinane

Neomajucin

Jaidifenolide

Kubo, M.; Okada, C.; Huang, J-M.; Harada, K.; Hioki, H.; Fukuyama, Y. Org. Lett. 2009, 71, 5190
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Retrosynthesis

Jaidifenolide (1) 2

Xu, J; Trzoss, L; Chang, W. K; Theodorakis, E. A Angew. Chem. Int. Ed. 2011, 50, 3672
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Synthesis of tricyclic lactone 5
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N
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R X Conditions Yield % (A)
Me I NaOH/H2O/dioxane reflux 35
I TIOEtYMel, 41C 5
CHoCH=CHCHs5 ClI KOH/HpO 41
CH2C=—=CCsHs Br Nax03/H20/PTC 65
Schick, H.;Eichhorn,|. Synthesis, 1989, 477-492
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Synthesis of Lactone 14
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Completion of the Synthesis

1. H,, P10,
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2. NaHMDS
Davis oxaziridine
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Conclusions

 First total synthesis of (-)-jiadifenolide, in 1.5% overall
yield and 25 total steps

« Acid-induced cascade reaction to setup desired lactone

« Gram scale synthesis of tetracyclic lactone 4, can be
used in synthesis of related natural products and
analogs
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