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–  isola:on,	  ac:vity,	  biosynthesis	  
– structure	  
– other	  syntheses,	  star:ng	  points	  

•  Retrosynthesis	  
– method	  jus:fica:on	  
– comparison	  to	  others’	  work	  

•  Forward	  synthesis	  
	  



Isola:on	  

•  Purple	  sea	  whip	  
•  pseudopterogorgia	  elisabethae	  
•  Carribean,	  Bahamas	  



Ac:vity	  

•  Commercially	  interes:ng	  for	  skin	  care	  
treatments	  

•  More	  potent	  an:-‐inflammatory	  than	  clinically	  
used	  drug	  indomethacin	  

•  Low	  acute	  toxicity	  to	  mice	  
•  Passed	  Phase	  I	  and	  II	  clinical	  trials	  
•  Stunted	  development	  due	  to	  supply	  issues	  
•  Total	  synthesis	  has	  important	  role	  



Structure:	  pseudoptersins	  
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- largest family of amphilectane
  diterpenes
- 31 memebers, varity comes
  from nature of sugar:
     - site of glycosylation
     - extent of acetylation
- 3 stereoisomeric aglycones



Structure:	  pseudoptersins	  
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Structure:	  pseudoptersins	  

Pertinent Structural Features
- Fully substituted benzene ring
- Fully fused 6,6,6-tricycle (A, B,
  and C share a common C-atom)
- Fatty, i.e., no easy FG handle
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Quick	  ques:on	  
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What does this tell us
about the molecule?
What other common
compounds have structures
related to this?



Answer	  
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geranyl pyrophosphate

limoneneH

-H+OPP

α-pineneβ-pinene

C10H16 a monoterpene, i.e., 2x isoprene (C5-rule)



Biosynthesis	  
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Other	  syntheses:	  ‘mapable’	  
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Retrosynthesis	  
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Mick Sherman specializes in bizarre/
unbelievable hydrocarbons.
"Transformation-based" chemistry.



Forward	  Synthesis	  
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Forward	  Synthesis:	  remarkable	  DA(s)	  

2o alcohol
as before

•

H

in situ DA
CO2EtOHC

2 operational steps
3 synthetic steps
10g scale, 61% CO2Et

OHC

d.r. = 5:1:1
e.r. conserved (98.5:1.5)



Forward	  Synthesis:	  remarkable	  DA(s)	  

2o alcohol
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in situ DA
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2 operational steps
3 synthetic steps
10g scale, 61% CO2Et
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(axial to point chirality transfer,
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presumably disfavoured s-cis conformation, thereby
no free rotation around σ-bond



Forward	  synthesis:	  remarkable	  DA(s)	  
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Forward	  synthesis:	  Middle	  game	  
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Forward	  synthesis:	  Endgame	  
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Conclusion	  

•  Demonstrated	  3	  powerful	  and	  sequen:al	  DAs	  
•  Retrosynthesis	  is	  more	  ‘intellectual/	  
conceptual’	  than	  previous	  syntheses	  
beginning	  with	  skeletally	  superposable	  SMs	  

•  Allene	  in	  DA	  
•  Unique	  hydrocarbon	  ‘units’	  for	  
•  ‘Transforma:on	  based’	  disconnec:ons	  


