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(+)-­‐Haplocidine	
  and	
  (+)-­‐Haplocine	
  �

2�

•  (+)-­‐Haplocidine	
  and	
  (+)-­‐Haplocine	
  	
  are	
  a	
  
subset	
  of	
  Aspidosperma	
  alkaloids	
  isolated	
  
from	
  Apocynaceae	
  

•  Potent	
  caspase-­‐8	
  inhibitor	
  
•  Hexacyclic	
  C19-­‐hemiaminal	
  ether	
  alkaloid	
  

Tetrahedron,	
  1964,	
  20,	
  581	
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  related	
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Previous	
  Approach	
  to	
  Hemiaminal	
  �

3�D.L.	
  Boger	
  ,	
  JACS.	
  2010,	
  3009	
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Ac<va<on	
  of	
  amide	
  �

4�D.J.Dixon,	
  Angew.	
  Chem.	
  Int.	
  Ed.	
  2016,	
  13436	
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Retrosynthesis�
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Synthesis	
  of	
  (+)-­‐fendleridine �

6�
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TFA, Et3SiH

87%

1)
2) NaOH, MeOH/H2O

PPh3, I2, i-Pr2NEt

78%

HG-II Ru-cat

ClCH2CH2Cl
78%

Pd(OAc)2, p-benzoquinone
MeCN, H2O, HClO4, PhMe

then NaBH4
 79%

(±)-15

9 HN
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Resolu<on	
  of	
  alcohol�

Ruiting Liu @ Wipf Group Page 7 of 14 11/20/2016



Op<ma<on	
  �
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Oxida<on	
  of	
  C17-­‐H�

Ruiting Liu @ Wipf Group Page 10 of 14 11/20/2016



Amide	
  group	
  preference�

-­‐-­‐	
  (±)-­‐23b,	
  the	
  s-­‐cis	
  conformer,	
  was	
  calculated	
  to	
  be	
  1.52	
  kcal/mol	
  lower	
  in	
  energy	
  	
  
	
  	
  	
  	
  than	
  the	
  corresponding	
  s-­‐trans	
  conformer	
  
-­‐-­‐	
  The	
  s-­‐cis	
  conformer	
  for	
  amide	
  (±)-­‐23d	
  was	
  only	
  0.13	
  kcal/mol.	
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Synthesis	
  of	
  (+)-­‐Haplocidine	
  and	
  (+)-­‐Haplocine	
  �
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Reverse	
  hemiaminal	
  opening	
  needed	
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  deac<vate	
  the	
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  lone	
  pair �
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Conclusion �

•  	
  First	
  total	
  synthesis	
  of	
  (+)-­‐Haplocidine	
  and	
  (+)-­‐
Haplocine	
  via	
  a	
  unified	
  strategy	
  	
  

•  Highly	
  stereoselec<ve	
  synthesis	
  of	
  versa<le	
  
iminium	
  ion	
  

•  Directed	
  C-­‐H	
  oxida<on	
  

13�
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