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Chlorosulfolipids	
  

Chlorosulfolipids	
  was	
  first	
  reported	
  in	
  1969	
  and	
  ignored	
  by	
  
syntheNc	
  chemists	
  for	
  the	
  ensuing	
  40	
  years.	
  

	
  
Danicalipin	
  A	
  (1)	
  was	
  isolated	
  by	
  Haines	
  and	
  Block	
  from	
  

Ochromaonas	
  danica.	
  It	
  is	
  a	
  key	
  component	
  of	
  algal	
  
membranes.1	
  

	
  
Malhamensilipin	
  A	
  (2)	
  is	
  isolated	
  in	
  1994	
  from	
  alga	
  O.	
  

malhamensis.	
  It	
  displays	
  acNvity	
  in	
  kinase	
  assay.2	
  

	
  
Ciminiello	
  and	
  FaWorusso	
  reported	
  isolaNon	
  of	
  3-­‐5	
  from	
  

AdriaNc	
  mussels.	
  These	
  lipids	
  were	
  deemed	
  to	
  be	
  the	
  
causaNve	
  agents	
  in	
  seafood	
  poisoning.3	
  

	
  
	
  
-­‐Heavily	
  chlorinated	
  linear	
  hydrocarbon	
  moNfs	
  	
  
-­‐Complicated	
  stereochemical	
  structures	
  
-­‐Toxicity	
  mechanism	
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Alkene	
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Alkene	
  syn	
  dichlorinaNon	
  

Vanderwal’s	
  diastereoselecNve	
  dichlorinaNon	
  of	
  (Z)-­‐allylic	
  trichloroacetates	
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Applied	
  in	
  total	
  synthesis	
  of	
  chlorosulfolipid	
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Alkene	
  syn	
  dichlorinaNon	
  

Yoshimitsu’s	
  deoxydichlorinaNon	
  of	
  epoxide	
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Sharpless	
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Alkene	
  dichlorinaNon:	
  syn	
  vs.	
  an9	
  

an9:	
  	
  

syn?:	
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Phenylselenium	
  trichloride	
  an9	
  addiNon	
  

an9:	
  	
  

Cl Cl Cl Cl
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Nucleophilic	
  subsNtuNon	
  phenylselanyl	
  group	
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CatalyNc	
  cycle	
  design	
  

Oxidant	
  choice	
  :	
  

1.  no	
  reacNon	
  with	
  alkene	
  by	
  itself	
  

2.  no	
  or	
  minimum	
  Cl+	
  formaNon	
  

3.  weak	
  nucleophlicity	
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ReacNon	
  Development	
  

TMSCl	
  acts	
  as	
  a	
  F-­‐	
  trapper.	
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E2	
  eliminaNon	
  or	
  selenoxide	
  syn-­‐eliminaNon	
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ReacNon	
  Development	
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ReacNon	
  Development	
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ReacNon	
  Scope	
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ReacNon	
  Scope	
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ReacNon	
  Scope	
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Mechanism	
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Conclusion	
  

1.  CatalyNc	
  stereospecific	
  syn-­‐dichlorinaNon	
  of	
  alkene.	
  	
  

2.  ReacNon	
  design	
  and	
  oxidant	
  choice.	
  

3.  ChlorinaNon	
  without	
  Cl+	
  

4.  EnanNoselecNve	
  version.	
  

5.  ReacNon	
  scope	
  &	
  chlorosulfolipid	
  synthesis	
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ReacNon	
  Scope	
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