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Isolation and Biological Activity

•  Vinigrol is a novel diterpenoid isolated from the fungal 
   strain Virgaria nigra F‐5408.  

•  The structure has been determined by using chemical 
  deriva)za)ons, spectroscopic measurements, and an X‐ 
  ray crystal analysis. 

•  Inhibits platelet ac)va)ng factor (PAF)‐induced platelet 
  aggrega)on in human plasma with an IC50 = 33 nM 

Uchida, I.; Ando, T.; Fukami, N.; Yoshida, K.; Hashimoto, M.; Tada, T.; Koda, S.; Morimoto, Y. JOC 1987, 52, 5292‐5293. 

•  An)hypertensive 

•  TNF Antagonist 

T. Ando, Y. T., N. Ohata, I. Uchida, K. Yoshida, M.; Okuhara, M. J. An7biot. 1988, 41, 25‐30. 



Architectural features and Previous Approaches 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A unique decahydro‐1,5‐butanonaphthalene carbon skeleton 

Eight con>guous stereocenters 

Mul>ple sites of oxygena>on 

 So far:  
27 publica)ons 
5 disserta)ons  
0 total syntheses 

Names Involved:  

Leo Paquebe, E. J. Corey, L. Barriault and many others 



Baran’s Approach: Retrosynthesis 

Maimone, T. J.; Voica, A.‐F.; Baran, P. S. Angew. Chem., Int. Ed. 2008, 47, 3054–3056. 



Synthesis of Fragment 16 

(65 %) 
(d.r. ≈ 2:1) 

(unoptimized) 

(87 % BRSM) 

(90 %) 

(82 %) 

(98 %) 

Inter Molecular DA Reac>on 

Proximity induced  
Intramolecular DA Reac>on 

Maimone, T. J.; Voica, A.‐F.; Baran, P. S. Angew. Chem., Int. Ed. 2008, 47, 3054–3056. 



Synthesis of Fragment 16 

(75 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(96 % , 2.5 : 1 dr) 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(95 %) Cis – Orienta>on 
A big Challenge 

GROB FRAGMENTATION 

Maimone, T. J.; Voica, A.‐F.; Baran, P. S. Angew. Chem., Int. Ed. 2008, 47, 3054–3056. 



Synthesis of Fragment 16’ 

(81 %, 5:1 d.r.) 

(72 %  
over 3 steps) 

NH4Cl 

16’ 
(85 %  

Over 2 steps)  Single diastereomer  gram scale 

GROB FRAGMENTATION 



Synthesis of Fragment 9 

16’ 

(88 %) 

gram scale 

(95 %) 

(87 %) 

gram scale 

Saegusa Deamina-on 

Chugave 
Elimina-on 

Dipolar 
Cycloaddi-on 



A small sampling of “dead-end” intermediates 



End-Game 

(53 %) 

(96 %) (80 %  
over 2 steps) 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Conclusions 
•  A concise route to Vinigrol in 23 steps  and 3 % overall yield from commercially  
   available materials.  

•  First Synthesis of Vinigrol. 

•  Minimal use of protec)ve group chemistry 

•  Nearly complete stereocontrol over all eight stereocentres 

•  Scalability of the route. 

•  Simple forma)on of the decahydro‐1,5‐butanonaphthalene ring system by  
  way of inter and intramolecular Diels‐Alder reac)ons followed by Grob fragmenta)on 

•  Highly selec)ve func)onaliza)on of 2 by way of an unusual dipolar cycloaddi)on 

•  A Shapiro reac)on that takes place via trianion 

Things to do: An enan-oselec-ve variant of the first step. 


