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C-nor-D-homosteroids: Nakiterpiosin and Nakiterpiosinone	



Terpios	
  hoshinota	
  

http://www.flmnh.ufl.edu/reefs/guamimg/porifera/Pages/Image81.html	


Teruya, T. et al. Tetrahedron, 2004, 60, 6989.	
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“Both compounds inhibited the growth of P388 mouse leukemia cells with a mean	


Inhibitory concentration (IC50) of 10 ng/mL.”	
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C-nor-D-homosteroids: Nakiterpiosin and Nakiterpiosinone	
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Teruya, T.  et al. Tetrahedron, 2004, 60, 6989.	


Gao, S. et al. J. Amer. Chem. Soc. ASAP	
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-  unusual stereochemistry at C-20 and C-25	


-  stereochemistry at C-6 and C-20 is arguable	



Filip Peteronijevic @ Wipf Group Page 3 of 17 12/28/2009



Probing the C-6 Configuration of Nakiterpiosin(one)	
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Gao, S. et al. J. Amer. Chem. Soc. ASAP	
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Investigating the Stereochemistry at C-20	



Gao, S. et al. J. Amer. Chem. Soc. ASAP	
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Studies of the C-25 Configuration of Nakiterpiosin(one)	
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Gao, S. et al. J. Amer. Chem. Soc. ASAP	



Filip Peteronijevic @ Wipf Group Page 6 of 17 12/28/2009



Proposed Biosynthesis and Synthetic Plan	
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Gao, S. et al. J. Amer. Chem. Soc. ASAP	
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Synthesis of the Electrophilic Coupling Component 30	
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- Ts or Ns less reactive	


-  electron-deficient sulfonate 	


  is crucial for the SN2 reaction	



Gao, S. et al. J. Amer. Chem. Soc. ASAP	


Fujii, A. et al. J. Amer. Chem. Soc. 1996, 118, 2521.	
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Synthesis of the Eastern Hemisphere of Nakiterpiosin: 	


Yamamoto’s pinacol-type rearrangement	
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Gao, S. et al. J. Amer. Chem. Soc. ASAP	


Maruoka, K. et al. J. Amer. Chem. Soc. 1989, 111, 6431.	
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Synthesis of the Eastern Hemisphere of Nakiterpiosin: Mukaiyama Aldol	
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Ollevier, T. et al. J. Org. Chem. 2008, 73, 331.	
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Synthesis of the Nucleophilic Component 47: Final Steps	
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Gao, S. et al. J. Amer. Chem. Soc. ASAP	


Spaggiari, A. et al. J. Org. Chem. 2007, 72, 2216.	
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Carbonylative Cross-Coupling Reaction: Optimization on the Model System 32b 	
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Completion of the Synthesis of Nakiterpiosin	
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Gao, S. et al. J. Amer. Chem. Soc. ASAP	


Leitich, J. et al. Eur. J. Org. Chem. 2001, 2719.	
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An Improved Synthesis of Nakiterpiosin: Second Generation Approach	
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Synthesis of Nakiterpiosinone	
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- Selective oxidation of C-4 hydroxyl group of 28 or 54 is not possible	


-  C-3 epimerization of 28 lead to considerable decomposition	


-  Oxidation of diol 28 to diketone leads to diol cleavage	
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Biological Studies of Nakiterpiosin	



SHH = Sonic hedgehog	


DISP = Dispatched protein	


PTCH = Patched protein	


SMO = Smoothened	


GLI = transcription factors	



Hedgehog Patway	



DNA-profile of Nakiterpiosin Treated HeLa Cells	



Tubulin Polymerization Assay	



Gao, S. et al. J. Amer. Chem. Soc. ASAP	


http://en.wikipedia.org/wiki/Hedgehog_signaling_pathway	


Chen, J. et al. Gen. and Develop. 2002, 16, 2743.	
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Conclusions	
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Extesive spectroscopic and synthetic analysis led to revision of 
previoulsy missasaigned stereochemistry

Nakiterpiosin and Nakiterpiosinone were succesfully sinthesized
(the rout towards Nakiterpiosin was improved - 21 step - 5% overall yield)

Preliminary biological studies showed that Nakiterpiosin is antimitotic
agent; the mechanisam is different from other well-established antimitotic agents (Taxol)

Stereochemistry at C-6 was established through Noyori asymmetric hydrogenation

Lewis acid catalyzed exo-Diels-Alder furan cycloaddition used to establish A-ring
Sharpless Asymmetric Epoxydation followed by Yamamoto's pinacol type rearrangement

was used to establish stereochemistry at C-20

Vinylogous Mukaiyama Aldol reaction installed C-22 and C-23 stereocenters

Carbonylative cross-coupling  - Nazarov cyclization connecteded two hemispheres of 
Nakiterpiosin and Nakiterpiosinone
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