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β-Lactams: Serine Protease Inhibitiors 
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•  Potent inhibitors of serine protease
•  Poor selectivity 
•  Potent cytotoxicity against HT-1080 and MG-22A cell lines
•  Monocyclic β latams: Phospholipase A2 inhibition, 
   antifungal activity
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Allene Activation Using Transition Metal
Catalysis

Bates, R. W. and Satcharoen, V., Chem. Soc. Rev. 2002, 31, 12-21
Ma, S., Chem. Rev. 2005, 105, 2829-2871

Commonly employed Metals:
Au+1, Au+3, Pd+2, Ag+1, Pt+2
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Allenes: Activation With Pd Catalysts
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Allenes: Activation with Au Catalysts
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α-Allenols and Ag+1 Catalysis
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Synthesis of Allenols

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View
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Hydroalkoxylation: Initial Attempts
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Catalysts: AgNO3 (54 %), poor diastereoselectivity
                [PtCl2(CH2=CH2)]2, (12 %), only diastereomer

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View

Synthesis of quaternary center in excellent diastereoselectivity
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Hydroalkoxylation: Catalytic Pd+2

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View

Unprecedented Pd+2-catalyzed cyclization of γ-allenols
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Hydroalkoxylation: Au+3/ Pd+2 Catalysts

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View

Reversal of the regioselectivity in Au+3-catalyzed reaction
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Cyclization of 7: Au+3 Catalysis

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View

Directing effect of the MOM group
Synthesis of fused oxepines using Au+3 catalysis
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Proposed Mechanism for Au+3 Catalysis

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View
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Proposed Mechanism: Pd+2 Catalysis

Alcaide, B. et al., Angew. Chem. Int. Ed. Early View
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Conclusions
• Synthesis of fused bicyclic β-lactams bearing a quaternary 
  center was accomplished in good yield and excellent 
  diastereocontrol 

•  An efficient metal-controlled regiodivergent synthesis of 
   tetrahydrofurans and tetrahydrooxepins has been developed

•  The directing effect of the -MOM group afforded reversal of 
    regiochemistry in Au+3-mediated cyclization

•  Elucidation of the reaction mechanism and its scope 
    is under investigation
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