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A racemic alkene 

dichlorination  as the 

first step of Carreiraõs 

chlorosulfolipid  total 

synthesis.  

 

 

Snyderõs stoichiometric, 

enantioselective alkene 

dichlorination  en route to 

(-)-napyradiomycin  
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Proposed stereoinduction  model  
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*Proposed catalytic cycle  
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Selective Bromochlorination  

Dichlorination : 

Dibromination : 



*

*The dihalogenating  reagents problem  

*The catalysis problem  

*The enantioselectivity  problem  

*The product racemization problem  

*The diastereocontrol  problem  

 



*òDihalogen carrieró 

     eg: ammonium polyhalide  salts [R4N] +[(X2)nX] -,  

            C5H6NBr3, Et 3NCl3 

* In situ generation  

     halide oxidation: H 2O2-HCl, KMnO4-Me3SiCl-BnEt3NCl,Oxone-NaCl. 

 

 

 

 

 

      

      halenium  reduction: a 2:1 NCS:PPh3 reagent system 
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General strategies  

 

 

 

 

 

 

            



*Bronsted acid catalysis 



using a dihalogen  

equivalent XII as a single 

reagent . 

 

only  a neutral by -product 

XIV is generated  

 

 

 

 

Using a complex anion 

of the halide as an  

X- source.  



*Lewis acid catalysis  

using separate X + and 

X- sources 

 

 

using a dihalogen  

equivalent XII as a 

single reagent.  

 

 



 
*Lewis base catalysis  

using separate X + and 

X- sources 

 

 

using a dihalogen  

equivalent XII as a 

single reagent.  

 

 



Proposed stereoinduction  model  

 

 



*Phase transfer catalysis  

Cationic phase transfer -catalyzed alkene dihalogenation  
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Chiral anion phase transfer -catalyzed alkene bromocyclization  

 

 



*Enantiodetermining  nucleophilic trapping  

 

 

Depends on k A/k B 

Depends on kA/k B, [I A]/[I B]  

e.g.  

a kA/k B value of 5 in 

combination with  

[I A]/[I B]=4 would still 

give 20:1 er  in favor of A  

 

 



*Enantiodetermining  haliranium  ion formation  

 

 Haliranium  ion formation:  

Alkene -to -alkene transfer:  



S. E. Denmark et al. J. Am. Chem. Soc.  2010 , 132, 1232 
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*Type I Dihalogenation  

*Type II Dihalogenation  

*Type III Dihalogenation  

*Type IV Dihalogenation  

*Type V Dihalogenation  
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P. B. D. de La Mara et al. J. Chem. Soc . 1961 , 5285 

Factors to reduce the halogen 

bridging:  

Å Cation-stabilizing 

substituents at one end of 

the halonium  ion  

Å High dielectric solvents  

Å Chlorine as the halogen 
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M = a metal or main group electrophile  
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* Type IIinv  
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* Type IIIret  
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