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Poten9al	
  for	
  [2+2]	
  

Unfortunately	
  in	
  the	
  flask	
  homodimeriza9on,	
  orienta9on	
  (head	
  to	
  head	
  vs.	
  head	
  to	
  tail),	
  
and	
  E/Z	
  isomeriza9on,	
  lead	
  to	
  a	
  vairety	
  of	
  structural	
  and	
  stereochemical	
  outcomes	
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The	
  Plan	
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R', R'' => Need to:
                     - Promote Pd mediated C-H cleavage
                     - Direct stereochemistry of arylation
                     - Allow for selective epimerization
                     - Mild installation and removal

Previously 
unknown

C-H arylation

Previously 
unknown

C-H arylation

Need new method to synthesize:

 8 steps, 20% overall, 
nonstereocontrolled
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“If	
  I	
  have	
  seen	
  further	
  it	
  is	
  by	
  
standing	
  on	
  the	
  shoulders	
  of	
  giants”	
  

Isaac	
  Newton	
  in	
  a	
  le_er	
  to	
  Robert	
  Hooke	
  (1676)	
  

Jared Hamill @ Wipf Group Page 4 of 13 1/7/2012



The	
  Precedence	
  A	
  New	
  Synthesis	
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Only	
  a	
  C-­‐O	
  and	
  a	
  C=C	
  
reduc9on	
  away	
  

from	
  our	
  desired	
  SM	
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The	
  Precedence	
  C-­‐H	
  Aryla9on	
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[2+2]	
  Photocycloadditon	
  

aJ.	
  Org.	
  Process	
  Res.	
  Dev.	
  2003,	
  7,	
  74–81	
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    75 ºC,

2. DIPEA, NMP, 
    dimethylsulphate,

42% (2 steps)
80 g scalea

1 g: $40

previously 8 step (20%)
to nonstereocontrolled
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Cylcobutane	
  C-­‐H	
  Aryla9on	
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Cylcobutane	
  C-­‐H	
  Aryla9on	
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Comple9on	
  of	
  Piperarborenine	
  B	
  &	
  
Proposed	
  Structure	
  of	
  Piperarborenine	
  D	
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Structural	
  Revision	
  and	
  Synthesis	
  of	
  	
  
Piperarborenine	
  D	
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Conclusions	
  

•  Piperarborenine	
  B	
  was	
  synthesized	
  in	
  7	
  steps,	
  7%	
  
overall	
  yield	
  

•  Proposed	
  structure	
  for	
  piperarborenine	
  D	
  was	
  
synthesized	
  in	
  6	
  steps,	
  12%	
  overall	
  yield	
  

•  1st	
  cataly9c	
  transi9on	
  metal	
  mediated	
  C-­‐H	
  ac9va9on	
  of	
  
cyclobutane	
  ring	
  

•  Use	
  of	
  divergent	
  epimeriza9on	
  and	
  sequen9al	
  Sp3	
  
aryla9on	
  strategy	
  to	
  arrive	
  at	
  two	
  NP	
  from	
  a	
  common	
  
SM	
  

•  Expedient	
  synthesis	
  of	
  desired	
  cyclobutane	
  SM	
  in	
  a	
  
stereocontrolled	
  fashion	
  

•  Structural	
  revision	
  and	
  synthesis	
  of	
  piperarborenine	
  D	
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Ques9ons?	
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