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The Morita-Baylis Hillman Reaction - Overview

Nolan Griggs @ Wipf Group Page 2 of 11 5/27/2009



Asymmetric Morita-Baylis-Hillman Reaction

• Auxillary based:

• Organocatalytic methods: g y m

For a review, see: Langer, P. Angew. Chemie. Int. Ed., 2000, 39, 3049.
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Stereochemical Control of β-branched MBH products
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Synthesis of β-halo MBH products
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Asymmetric Synthesis of β-iodo MBH products
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Title Paper:
Catalytic Asymmetric Synthesis of β-Iodo MBH ProductsCatalytic Asymmetric Synthesis of β Iodo MBH Products

• Initial Screening:
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Title Paper:
Catalytic Asymmetric Synthesis of β-Iodo MBH ProductsCatalytic Asymmetric Synthesis of β Iodo MBH Products

• Scope and Limitations:
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Title Paper:
Catalytic Asymmetric Synthesis of β-Iodo MBH ProductsCatalytic Asymmetric Synthesis of β Iodo MBH Products

• Proposed Transition-state model:p

FavoredFavored

For similar oxazaborolidinium catalyst complexes involving aldehydes, see: 
Ryu, D.H., Corey, E.J. J. Am. Chem. Soc. 2003, 125, 6388.
R  D H  C  E J  J  A  Ch  S  2004  126  8106Ryu, D.H., Corey, E.J. J. Am. Chem. Soc. 2004, 126, 8106.

For discussion of pentacoordinated boron species, see: 
Maruoka, J. et al. J. Am. Chem. Soc. 1998, 120, 5327.
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Title Paper:
Catalytic Asymmetric Synthesis of β-Iodo MBH ProductsCatalytic Asymmetric Synthesis of β Iodo MBH Products

• Further Application of MBH adducts:

Bumagin, N.A., et. al. Tetrahedron 1997, 53, 14437.

L  Z  t  l  J  O  Ch  2006  71 2655Lu, Z. et. al. J. Org. Chem. 2006, 71, 2655.

Ayed, T.B. et. al. Tetrahedron. 2000, 56, 805.
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Conclusions

• Ryu, D.H. and co-workers have developed a catalytic, highly                           
enantioselective three-component coupling between an aldehyde, p p g y
ethyl propiolate, and TMSI to give optically active (Z)-β-iodo Morita-
Baylis-Hillman esters.

• Both enantiomers are accessible using the appropriate  readily • Both enantiomers are accessible using the appropriate, readily 
available oxazaborolidinium catalyst, and the absolute configuration 
matches that predicted by the transition state model.

• Further functionalization of the product vinyl iodides led to highly 
functionalized, optically active Z-olefin-containing products.
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