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Background

Wender’s racemic total synthesis 1989
Wender’s racemic formal synthesis 1990
Wender’s asymetric total synthesis 1997
Cha’s asymmetric formal synthesis 2001
Baran’s total synthesis 2016

• Phorbol derivatives are members of the tigliane diterpeniod family
• Isolated from Thymelaeaceae and Euphorbiaceae
• X-ray structure of phorbol derivative in 1967

Tigliane diterpenes promising	in	
medical	applications:
Immunmodulatory
Anti-cancer
Anti-viral
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Wender’s racemic total synthesis 1989

Org.	Lett.	2006,	8 (23),	5373–5376.				JACS	1989,	111 (24),	8957–8958.				JACS	1987,	109 (14),	4390–4392.	
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Wender’s racemic total synthesis 1989

JACS	1989,	111 (24),	8957–8958.				JACS	1987,	109 (14),	4390–4392.			
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23. 2-methoxypropene
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  (from W9)
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  9. H2, Pd/C
10. Ph3PCH2
11. SeO2
12. MnO213. (CH2CH)2CuCNLi2

5 steps 78% 
  (from W5)

14. TMSCN
      ZnI2
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Attachment of the A ring
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Wender’s racemic total synthesis 1989

JACS	1989,	111 (24),	8957–8958.				JACS	1987,	109 (14),	4390–4392.			
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3 steps
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30. mCPBA
31. P(OEt)3
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32. PhSC(CH3)2

85%

Attachment of D ring functionality
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40. NaBH(OAc)3

Introducing C12 Stereocenter
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Wender’s racemic formal synthesis 1990

JACS	1990,	112 (12),	4956–4958.
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Cha’s asymmetric formal synthesis 2001

JACS	2001,	123 (23),	5590–5591.								Chemical	Society	Reviews 1990,	19 (3),	335–354.	
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Asymmetric Deprotonation of Cyclic Ketones
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Introduction of the allyl group to a nonracemic and pseudosymmetric Ketone
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Cha’s asymmetric formal synthesis 2001

JACS	2001,	123 (23),	5590–5591.						J.	Org,	Chem.	1992,	58,	766.				
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Cha’s asymmetric formal synthesis 2001

JACS	2001,	123 (23),	5590–5591.
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Barans’s total synthesis 2016

Nature 2016, 532 (7597), 90–93. Science 2013, 341 (6148), 878–882. 

Installation of C12: Proper oxidant analyzed computationally and
inference of innate reactivity using NMR. Pseudo-equatorial C-H
bond at C12 most reactive on following considerations:

1) steric shielded C6, C7, C8 and C11 positions
2) higher s-character of the tertiary cyclopropane C-H bonds

(C13/C14) makes them difficult to oxidize
3) of the remaining carbon center 13C NMR indicates that C12

is the most nucleophilic
4) hyperconjugation from the π-like cyclopropane system

should facilitate oxidation of the pseudo-equatorial C-H bond
at C12

5) strain-release might accelerate such an oxidation
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Barans’s total synthesis 2016

Nature 2016, 532 (7597), 90–93. Science 2013, 341 (6148), 878–882. 
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Barans’s total synthesis 2016

Nature 2016, 532 (7597), 90–93. Science 2013, 341 (6148), 878–882. 
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Barans’s total synthesis 2016

Nature 2016, 532 (7597), 90–93. Science 2013, 341 (6148), 878–882. 
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