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Biosynthetic Pathway to Prostaglandins
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Biosynthetic Pathway to Prostaglandins
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Biological Properties of Prostaglandins

* Implicated in a variety of biological processes:

* Sleep, pain, fever, inflammation, menstruation, birth, blood
vessel constriction, and blood clotting

* Synthesized immediately in response to stimuli
* Lantanoprost is used for treatment of glaucoma

e $1.75 billion sales in 2010

* 20 step synthesis based on Corey’s original synthetic strategy
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Prostoglandin Synthesis and Biological Actions
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Previous Prostaglandin Syntheses

iodolactonization
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Previous Prostaglandin Syntheses
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Previous Prostaglandin Syntheses
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Previous Prostaglandin Syntheses

: Danishefsky: 8 steps |
____________ y)

Michael addition

TBSQ l COEL TBSQ
: / Aldol
: ; ) _ Q\ X Cst q
"o OH AcO OAc O

Danishefsky, S. J.; Cabal, M. P; Chow, K. J.Am. Chem. Soc. 1989, I | |, 3456.



Retrosynthesis of PGF,
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Proline Catalyzed Aldol Dimerization
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Test Reactions for Aldol Reaction
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Synthesis of PGF, ,
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Synthesis of PGF, ,
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Conclusion
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Seven step synthesis of prostaglandin PGF, , from 2,5-
dimethoxytetraydrofuran

* Total yield 2.2-3.3% (58-61% per step)

* Synthesis is shorter than the state of the art.

Key organocatalytic aldol dimerization reaction in high enantiomeric
purity (99:1 er)

* 4 bond forming/breaking reactions during process (~65% per rxn)
* Can be performed on +100 g scale

Bicyclic enal is a useful intermediate for exploring prostaglandin
derivatives.
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