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What are Allenes? 

 Simplest class of cumulenes 

 Unsaturation over three atoms allows 

unique flexibility for synthesis 

 Higher reactivity than alkenes and alkynes 

 Intrinsic axial chirality (elongated 

tetrahedral) 

Allenes in Organic Synthesis, Wiley, New York, 1984 



Honda, M. et al., Tetrahedron, 2009, 65 
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Preparation from Alkenes 



Preparation from Alkynes 
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Preparation from Alkynes 
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Alkynes - Substitution 
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Preparation from Alkynes 
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Preparation from 

Rearrangements 
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Pd-Catalyzed Allene Formation 
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Pd Examples 
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Why Bother Making Them? 

 Recent explosion ( > 2003) of catalytic 

and asymmetric reactions involving 

allenes (oftentimes applied toward 

making a natural product) 

 

 Starting allenes may/may not have been 

discussed previously 



Reactions With Allenylsilane Reagents 

Brawn, R. A., et al., Org Lett 2010 

Carrol, L., et al., Org Biomol. Chem. 2008 

Fleming, I., Pure Appl. Chem 1990 

Ilardi, E., et al., Org Lett 2008 10 

 



Allenylboranes 
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Improvements to 1,5 Diols 
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Allenes with an a-Functional Group 

Ma, S., Wang, G.,  Tet Lett  2002 

Mukai, C., Takahashi  Y., Org Lett  2005 

Mizutani, M., et al., Org Lett  2011 



Epoxidations 
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Au Cyclizations 

Hopkinson, M., et al., Chem Eur J, 2010 

Horino, Y., and Toste, D., JACS 2009 



Pd Cyclizations 
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Future Work 
 Nucleophilic Addition 

 

 

 

 

 

 Electrophilic Addition 
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Future Work 

 Hydroborations 

 

 

 

 

 C-H Bond Activation 
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Conclusions 
 Quickly becoming an irreplaceable class of 

compounds; no longer “chemist curiosities” 

 

 Adaptation of “classical reactions” with wider 
substrate scope and milder reaction 
conditions. 

 

 Remaining challenges: 
 Diverse reactivity still unpredictable (substituent 

effect) 

 Limited number of asymmetric reactions 

 Extensive structural and mechanistic studies still 
needed to elucidate reactivity and 
stereocontrol 
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Answers 


