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Enantioselective Synthesis of (–)-Gilbertine via a Cationic Cascade 
Cyclization 
 
Problem: 

 
 
 
 

1) Propose a mechanism for the Japp-Klingemann Reaction! 
2) What’s compound C and how is this transformation called? 
3) Propose briefly the 4 unknown steps (C à D! 
4) How is this cationic pathway going on (E à Gilbertine)? 
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Solution: 
1.)  

 
 

 
 
2.) Fischer Indole Synthesis and 3.)  

 
 
4.) 

 
Comments:  
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1) (i) OsO4, NMO, acetone/water, rt
    (ii) Pb(OAc)4, K2CO3, toluene, rt
2) CH3NOH.HCl, NaBH3CN, 2-
propanol/water, rt
3) MeLi, THF, -60°C to rt
4) Ac2O, pyridine, rt
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