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Mechanism

A
B

C
D

X A B C D X
carbonyl
iminium
acylium
CO2
N2

olefin
alkyne
imine
nitrile

halide
carboxylate
sulfonate

HO Nuc HO
O

Grob fragmentation is most useful in rigid polycyclic systems.

Preferred anti conformation, but gauche also possible:
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Mechanism

Wharton, P. S. and Hiegel, G. A. J. Org. Chem. 1965, 30, 3254.
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Cleaving bonds are anti:

... and alkene is formed stereospecifically.



Variations
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See also: Beckmann fragmentation, Polonovski reaction



Examples in Synthesis
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Corey, E. J. et al. J. Am. Chem. Soc. 1963, 85, 362 and 1964, 86, 485.
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Examples in Synthesis

Corey, E. J. and Larionov, O. V. J. Am. Chem. Soc. 2008, 130, 2954.
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Examples in Synthesis

Paquette, L. A. et al. J. Am. Chem. Soc. 2002, 124, 6542.
Baran, P. S. et al. Angew. Chem. Int. Ed. 2008, 47, 3054.
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Examples in Synthesis

Winkler, J. D. et al. Org. Lett. 2003, 5, 1805.
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Examples in Synthesis

Danishefsky, S. J. et al. J. Am. Chem. Soc. 1990, 112, 2003.
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Examples in Synthesis

Molander, G. A. et al. J. Org. Chem. 2001, 66, 4511.
Tamaru, Y. et al. Chem. Comm. 2007, 4504.
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Ring-Opening Fragmentations

Rubio, A. et al. J. Org. Chem. 1999, 64, 4304.
Katzenellenbogen, J. A. and Dai, W. J Org. Chem. 1993, 58, 1900.
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Spontaneous Fragmentations

Iwata, C. J. Org. Chem. 1988, 53, 1623.
Yoshikoshi, A. J. Chem. Soc. Perkin Trans. 1 1979, 2740.
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New Electrofugal Initiators

Mander, L. N. et al. J. Org. Chem. 1977, 42, 3984.
Eschenmoser, A. Angew. Chem. Int. Ed. 1979, 18, 636.
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Unexpected Fragmentations

Sakai, K. et al. Tet. Lett. 1987, 28, 3373.

O

O

R

HO OH

O

OH

R

OH

R
OOBF3

R

O O

H2O

R

O
O

OH (40-98%)



Nicolaou, K. C. et al. Angew. Chem. Int. Ed. 2000, 39, 1093.
Mattay, J. et al. Synthesis 2005, 14, 2321.
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Grob Fragmentation in Nature

Matsuda, S. P. T. et al. Angew. Chem. Int, Ed. 2006, 45, 1285.
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