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Types of 1,3-Dipoles
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Allyl Anion 1,3-Dipoles

Nitrogen in the Middle

® O _
_T—N\ Azomethine Imines
® O
_T—O Nitrones
®
_T Azomethine Ylides
\ ® o o
N=T—N\ Azimines
\ ® o
N=T—O Azoxy Compounds
® O

O=T—O Nitro Compounds

Oxygen in the Middle

>=8_§)\
s

Carbonyl Imines

Carbonyl Ylides

Carbonyl Oxides

Nitrosimines

Nitrosoxides

Ozone



Propargyl/Allenyl 1,3-Dipoles

 Nitrillium Betaines

© » .
=N—0 Nitrile Oxides
®
—=n—N
—N— Nitrile Imines
® \

N Nitrile Ylides
®

e Diazonium Betaines

N=N Diazoalkanes
®

N=N—N Azides
® \
© . .
N=N—O Nitrous Oxide
®



Concerted or Stepwise?
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Transition States
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Nitrone

Why Nitrones?
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Breakdown
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Carbon Chirality

OAC

) (@)

O\GND/ Bn Benzene AcO 0
®)
| 80 C —
Ve y AcO 0 q S
enao 0

N Me

Bn

Single Diastereomer

‘ CO,Me

)\/COZMe

o

OH

endo :exo=100:0

deendgo = 0 %

Baggiolini, E. G.; lacobelli, J. A.; Hennesy, B. M.; Batcho, A. D.; Sereno, J. F.;
Uskokovic, M. R. J. Org.Chem. 1986, 51, 3098.

Panfil, 1.; Belzecki, C.; Urbanczyk-Lipkowska, Z.; Chmielewski, M. Tetrahedron
1991, 49, 10087.



Ph

Bicyclic Chirality
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Chirality On Dipole
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Sugar Based Chirality
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Tartaric Acid Derived Chlrallty
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Chiral Ketene Equivalents
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Competing Transition States
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Asymmetric Induction
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Dueling Chirality
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Possible TSs
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Arene-Complexed Chirality
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Two Successive 1,3-DCs
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Fused Bicycles
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Swap Meet

*Cycloreversion-cycloaddition reaction
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R.; Adams, J. P.; Forbes, I. T.; Press, N. J.; Thompson, M. J. J. Chem. Soc., Perkin Trans. | 2002, 1494.



First Organocatalytic 1,3-DC
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M-Oréganocatalysis
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Zinc Catalyzed
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More Zinc Results
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Iron Catalyzed
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Colbalt Catalyzed
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Copper Bisoxazoline Catalyzed
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Nickel Catalyzed
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Why Do You Need Sieves?
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Nickel & Electron Rich Dipoles
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Applications in Total Synthesis

7-Epicylindrospermopsin
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Funebrine
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Ishibashi, H.; Tamura, O.; lyama, N. J. Org. Chem. 2004, 69, 1475.



Reason For Selectivity
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Ishibashi, H.; Tamura, O.; lyama, N. J. Org. Chem. 2004, 69, 1475.



Finishing Funebrine
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Ishibashi, H.; Tamura, O.; lyama, N. J. Org. Chem. 2004, 69, 1475.



Monatin
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Finishing Monatin
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Pyrinodemin A
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Morimoto, Y.; Kitao, S.; Okita, T.; Shoji, T. Org. Lett. 2003, 5, 2611.



/-Epicylindrospermopsin

Me

Williams Synthesis

White, J. D.; Hansen, J. D. J. Am. Chem. Soc. 2002, 124, 4950.
Looper, R. E.; Williams, R. M. Angew. Chem. Int. Ed. 2004, 43, 2.



White Synthesis
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White, J. D.; Hansen, J. D. J. Am. Chem. Soc. 2002, 124, 4950. 7-Epicylindrospermopsin



Willlams Synthesis
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2) PMBNH,, H,/Pd/C
78 % EtOAc then
o o (p-NO,Ph0),CO,
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9 Steps

Looper, R. E.; Williams, R. M. Angew. Chem. Int. Ed. 2004, 43, 2.

7-Epicylindrospermopsin



THE END
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