The [3+2] Cycloaddition Reaction
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[3+2] Dipolar Cycloadditions: A Reaction You Have Seen Before
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[3+2] Dipolar Cycloadditions: General Reaction and Classes of 1,3-Dipoles
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X = electron withdrawing group
Y = electron donating group




[3+2] Cycloadditions: Understanding Regio- and Diastereoselectivity
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[3+2] Cycloadditions: Understanding Regio- and Diastereoselectivity
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[3+2] Cycloadditions: Understanding Regio- and Diastereoselectivity
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Nitrile Oxides: Synthesis
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Nitrile Oxides: Synthesis
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The isocyanate is serving as a dehydrating
reagent; can you rationalize a mechanism?



Nitrile Oxides: Applications in Total Synthesis
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T. Fukuyama and co-workers, J. Am. Chem. Soc. 1999, 121, 3791
For a review, see Classics in Total Synthesis I, Chapter 18



Nitrile Oxides: Applications in Total Synthesis
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R.V. Stevens, J. Am. Chem. Soc. 1975, 97, 5940.



Nitrile Oxides: Applications in Total Synthesis
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Nitrile Oxides: Applications in Total Synthesis

Me
Me
Me
Me
Me
Y []
Me Me

Me
Me MeMe
H,, Raney Ni o
-
MeOH, pH 7 )
MeOZC NH2 (0)
Me
Me
Me Me
Et;N, CHCI;, : :
25°C, 24 h l Imine formation
Me Me
A
-~

R.V. Stevens, J. Am. Chem. Soc. 1975, 97, 5940.



Nitrile Oxides: Applications in Total Synthesis
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Nitrile Oxides: Applications in Total Synthesis
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P. N. Confalone, J. Heterocyclic Chem. 1990, 31.




Nitrones: Preparative Methods
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Nitrones: Applications in Total Synthesis
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Nitrones: Applications in Total Synthesis
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Nitrones: Applications in Total Synthesis
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Nitrones: Applications in Total Synthesis
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Nitrones: Applications in Total Synthesis
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W. Oppolzer, M. Petrzilka, Helv. Chim. Acta 1978, 61.



Nitrones: Applications in Total Synthesis
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Nitrones: Applications in Total Synthesis
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D. L. Hughes and co-workers, J. Org. Chem. 2004, 69, 1598.



Nitrones: Applications in Total Synthesis
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Carbonyl Ylides (Oxidopyryliums): Using Cyclic Systems
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In cyclizations of this type, the ENDO isomer places the substituents on the
dipolarophile anti to the oxido bridge. Accordingly, the EXO isomer is the one in which
these substituents are syn to the resultant oxygen bridge.



Carbonyl Ylides (Oxidopyryliums): Using Cyclic Systems
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P.A. Wender and co-workers, J. Am. Chem. Soc. 1989, 111, 8954 and 8957.



Carbonyl Ylides (Oxidopyryliums): Using Cyclic Systems
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P.A. Wender and co-workers, J. Am. Chem. Soc. 1997, 119, 12976.
For a review, see: Classics in Total Synthesis Il, Chapter 6




Carbonyl Ylides (Oxidopyryliums): How to Make Precursors
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P.A. Wender and co-workers, J. Am. Chem. Soc. 1997, 119, 12976.
For a review, see: Classics in Total Synthesis Il, Chapter 6



Carbonyl Ylides (Oxidopyryliums): Applications in Total Synthesis
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D.L. Boger and co-workers, J. Am. Chem. Soc. 2006, 128, 10597.
D.L. Boger and co-workers, J. Am. Chem. Soc. 2006, 128, 10589.



Carbonyl Ylides (Oxidopyryliums): Applications in Total Synthesis
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Azomethine Ylides: Formation
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For a review, see: I. Coldham, R. Hufton, Chem. Rev. 2005, 105, 2765.
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Azomethine Ylides: Huisgen's Pyrrole Synthesis

(o]
O CO,H
B G - R
N NG
(-BN
| |
— [3+2]
I cycloaddition
o]
N Retro g"‘l\
| Diels-Alder

reaction



Azomethine Ylides: Applications in Total Synthesis
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Azomethine Ylides: Applications in Total Synthesis
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Azides: Regioselectivity and Reactivity
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K. B. Sharpless and co-workers, Angew. Chem. Int. Ed. 2002, 41, 2596.
K. B. Sharpless and co-workers, J. Am. Chem. Soc. 2005, 127, 210.



Azides: Regioselectivity and Reactivity
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Azides: Applications in Total Synthesis
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Azides: Applications in Total Synthesis
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Azides: Applications in Total Synthesis
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Azides: Applications in Total Synthesis
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