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Guanacastepenes: Antibacterial Properties

O
AcO CHO
OH
. A member of a family of diterpenes containing 14 other
Me 1 members
Me ]
Me Me . Isolated from the extracts of a previously unknown
Guanacastepene A endophytic fungus discovered in Guanacaste Conservation

Area in Costa Rica

. Activity: resistance against Meticillin-resistant S. aureus
Vancomycin-resistant E. faecalis

. Structures were determined by a combination of NMR and X
ray crystallographic methods
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Guanacastepenes: The Five [5-7-6] Diterpene Ring Systems
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Guanacastepenes: Interesting Diterpene Structure
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Guanacastepenes: Interesting Diterpene Structure




Question: Reterosynthetic Analysis of Guanacastepene A
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(+)-Guanacastepene A: Danishefsky's Retrosynthetic Analysis
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(x)-Guanacastepene A: Danishefsky's Preparation of Ring A
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(x)-Guanacastepene A: Danishefsky's Preparation of Ring A
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(x)-Guanacastepene A: Solving the Proton-Transfer Problem

o | n-BuLi (2.2 equiv) OAc |
THF,0°C,0.5h
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- Repalcement of the a-protons with the less "kinetically acidic" deuterium atom,
should shift the product ratio favoring cyclization



(x)-Guanacastepene A: Deuterium to the Rescue

1 HO
=1 O | n-BuLi (5.0 equiv) R
5. inverse addition R2'
R > +
Me THF,0°C,0.5h Me A
Me Me Me Me
Compound yield, A yield, B Ratio ( A : B)
d-0 (R'=R?=H) 65% 18% 78 :22
d-1 (R'=D, R2=H) 71% 9.3% 88:12
a2 (R'=R?=D) 84% 8.6% 91:9

- Replacing the protons with deuterium isotopes significantly suppressed the noncyclization pathwa



(x)-Guanacastepene A: Elaboration of Ring B
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(x)-Guanacastepene A: Building the C-(8) Quaternary Methyl Group
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(x)-Guanacastepene A: Setting the Stage for the Formation of
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Intamolecular Knoevenagel Condensation in Practice
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Proposed Pathway for the Formation of Product
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(x)-Guanacastepene A: Reduction Favors The Wrong Epimer
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(x)-Guanacastepene A: Installing the C-(13) Hydroxyl Group
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(x)-Guanacastepene A: Completing the Synthesis
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Summary: Danishefsky's Total Synthesis of (x)-Guanacastepene A
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Other Approaches to the Guanacastepenes
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Synthesis of Guanacastepene A: Hanna's Tandem RCM Approach
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Hanna's Formal Synthesis: Preparation of RCM Precursor
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Hanna's Formal Synthesis: Key Tandem Ring-Closing Metathesis
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Hanna's Formal Synthesis: Key Tandem Ring-Closing Metathesis
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Hanna's Formal Synthesis: Danishefsky's Intermediate

o O
P(OMe),
— CHO Me ""eJ\W

N
e~ KOs, MeOH, RT Me
Me Me > =
2. n-BuLi, CICO,Me, THF Me
Me”~ ~Me -78 °C to RT
81% (2 steps)
M
CO,Me O 0 C
Grubb's 2nd gen (12 mol%) ‘ \Fw
“wegA L) = O
Me —
CHQC|28,2roe/ﬂUX, 3h Me Me |
. ° , Me Me Me ;
(1:1 mixture C-(8) epimers) Me Me

Danishefsky's intermediate



(+)-Guanacastepenes A and E: Sorensen's Approach
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(+)-Guanacastepenes A and E: Building Ring A
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Guanacastepenes A & E: Proposed Ring Contraction
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Guanacastepenes A & E: Formation of Cyclopentylstannane
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(+)-Guanacastepenes A and E: Building
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(+)-Guanacastepenes A and E: Building
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(+)-Guanacastepenes A and E: Resolution of Ring C
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(+)-Guanacastepenes A and E: Build the Tricycle
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Proposed Pathway for the Radical Fragmentation
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(+)-Guanacastepenes A and E: Elimination and Rubottom Oxidation
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(+)-Guanacastepenes A and E: Completing the Synthesis
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Summary: Sorensens' Total Synthesis of (+)-Guanacastepene A & E
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Conclusion

- Danishefsky's Racemic Total Synthesis of Guanacastepene A

1 2
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- Hanna's Formal Synthesis of Guanacastepene A (+)-Guanacastepene A
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- Sorensens' Enantioselective Total Synthesis of Guanacastepene A and E
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