
Spivey Group Problem Session - July 2010 

Total Synthesis of Guanacastepene N 

set by Sarah Warren 

The guanacastepenes were isolated from an endophytic fungus growing on the tree Daphnosis 

americana in the Guanacaste Conservation Area in Costa Rica.1  Their structures have been 

established by X-ray crystallography of two members of this set.2  Their unique molecular structure 

and their antibacterial activity against methcillin-resistant Staphylococcus aureus and vancomycin-

resistant Enterococcus faecium, stimulated great interest in their total synthesis.  To date, many 

members of the guanacastepene series have been synthesised.  This problem session is based on the 

second only enantioselective synthesis of a member.3  This problem set follows the enantioselective 

synthesis of guanacastepene N (1), which employs an uncommon 7-endo Heck cyclisation as a 

pivotal step. 
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1. Identify intermediates 4 and 5 and propose mechanisms for their formation (see Q3 for a hint). 
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a. LDA, THF, -78 °C;
    DMPU, TBSCl,  -78 °C to r.t.
b. toluene, 80 °C
c. DIBAL-H
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I2, PPh3, imidazole,
CH2Cl2, 0 °C to r.t.
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2.  Enantioenriched cyclopentenone 9 was prepared by employing a Stork-Danheiser reaction 

using (+)-menthol to control the stereoselectivity.  Identify intermediates 7 and 8 and discuss 

the stereochemical outcome of the sequence. 
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menthol, p-TsOH,
benzene, 80 °C

LDA, THF, -78 °C, 20 min then,
Et2Zn, (CH3)2CHI, DMPU, -78 °C to r.t.

dr 1.5:1

MeLi, THF,
 -78 °C to r.t.
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3.  Suggest a one-pot procedure for the formation of intermediate 10 and reagents for the 

conversion to enone 11. 
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4.  A 9-step sequence from enone 11 to Heck precursor 13 was performed.  With the help of 

intermediate 12, suggest reagents for this sequence. Discuss any selectivity involved, explain 

the order of events and provide mechanisms. 
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5.  Suggests reagents for the formation of intermediate 15. 
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Pd2(dba)3.CHCl3, dppb, 
KOAc, DMA, 80 °C, 12 h
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6.  Provide a mechanism for the formation of lactone 16. 

Et3SiH, Pd(OAc)2, Et3N,
CH2Cl2, rt, 2 h
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7.  Suggests reagents to complete the synthesis of Guanacastepene N (1). 
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