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Introduction – Goniomitine 
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•  Isolated from root bark of Gonioma malagasy 

(Madagascar) by Husson and co-workers in 1987 in Gif-sur-

Yvette/France 

•  Unique member of the aspidosperma alkaloid family 

•  First study of biological activity by Waser et al. in 2010 à 

significant cyctotoxicity against several cancer cell lines 

•  To date, only six total synthesis 
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•  Octahydroindolo[1,2-α][1,8]naphthyridine skeleton linked 

to a tryptophol moiety 

•  Natural occuring is (−)-goniomitine  
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Waser et al. ACIE 2010, 49, 5767.

Takano et al. J. Chem. Soc., Chem. Commun 1991, 462.
Pagenkopf et al. Org. Lett. 2008, 10, 157.
Mukai et al. Org Lett. 2011, 13, 1796.
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Bach et al. JACS 2012, 134, 14563.

Common features: building 2,3-functionalized indoles followed by the stepwise 
formation of rings C and D  



Previous Syntheses 
Waser et al. ACIE 2010, 49, 5767-5770. 
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Homo-Nazarov cyclization of vinyl cyclopropyl ketones 
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Previous Syntheses 
Waser et al. ACIE 2010, 49, 5767-5770. 
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1. Cbz Protection 
and Alkylation
2. Reduction
3. Dehydration N
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4. Cyclopropation
using CuOTf N
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5. Equilibration to 
exo product (BF3)
6. Hydrolysis
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12. Reduction of Ketone
13. Acetylation
14. Hydrogenolysis of Acetal
and Carbamate
15. TIPS Deprotection
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Retrosynthesis  
(Jieping Zhu et al. ACIE 2013, 52, 1-6.) 
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Decarboxylative Vinylation 
Transition-metal-catalyzed decarboxylative coupling of 
carboxylic acids  
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Decarboxylative Vinylation 
Transition-metal-catalyzed decarboxylative coupling of 
carboxylic acids  
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Conclusion 
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•  Seven linear steps with two key steps: 
a.  Pd-catalyzed decarboxylative coupling reaction 

between potassium nitrophenyl acetates and vinyl 
triflates 

b.  One-pot integrated oxidation/reduction/cyclization 
(IORC) in a high regio-, chemo-, and diastereo-
selective manner 

•  No rational/good explanation for some additives in 
some steps (i.e. azide/nitro reduction with Zn/CaCl2/
MeOH) à try and error 

 
•  Racemic goniomitine is as cytotoxic as the natural 

occuring (−)-goniomitine (against cancer cells) 



Carbon dioxide as protecting and 
directing group (Katritzky et al. Tet. Lett. 
1985, 26, 5935-5938) 
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Proposed Biosynthesis starting from 
Vincadifformine 
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