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Why is transition-metal-catalysed activation of C—C bond difficult?

Kinetic barrier
« stereoelectronic

B =
« steric (ligands!)
« statistic % %

Milstein, Angew. Chem. Int. Ed. 1999, 38, 878

Possible interactions of a metal with a CH; group
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Perutz, Chem. Rev. 1996, 96, 3125
Crabtree, Chem. Rev. 1985, 85, 245

Thermodynamic barrier
* BDE M-C/C-C
* easier to overcome

Strategies used in C—C bond activation

C-C bond activation relying on the strain energy of small ring compounds
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C-C bond activation in acyclic systems

chalation mals afkoxides C—CN bonds
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C—C bond activation in acyclic systems: chelation
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Miura, J. Am. Chem. Soc. 2001, 123, 10407
Miura, J. Org. Chem. 2003, 68, 5236
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Uemura, Org. Lett. 2003, 5, 2997

C—C bond activation in acyclic systems: metal-alkoxides
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C—C bond activation in acyclic systems: C-CN
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Nakao and Hiyama, J. Am. Chem. Soc. 2007, 129, 2428

C—C bond activation in acyclic systems: C-CN
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Oxidative addition into small ring compounds

HOMO(cyclopropane)-LUMO(M)

Fe|Col| Ni
Ru|Rh|Pd
Aol A
Ir | Pt mild! 4

Chem. Rev. 1994, 94, 2241
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HOMO(M)-LUMO(cyclopropane)

)
Pyricerse W

T |
— = e

3

Tipper, J. Chem. Soc. 1955, 2045
Chatt, Proc. Chem. Soc. 1960, 179

C—C activation involving small ring
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Noyori, J. Am.Chem. Soc. 1970, 92, 5780
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Yu, J. Am.Chem. Soc. 2008, 130, 7178

Tang, Angew. Chem. Int. Ed. 2011, 50, 1346

Wang, Org. Lett. 2010, 12, 3082
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C-C activation involving small ring compounds
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Aissa, Angew. Chem. Int. Ed. 2010, 49, 620

Reactivity of alkylidenecyclopropanes

distal insertion
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Reactivity of alkylidenecyclopropanes: distal insertion
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Evans, J. Am. Chem. Soc. 2008, 130, 12838

Reactivity of alkylidenecyclopropanes: proximal cleavage
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syn co-planar B—C elimination
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Reactivity of alkylidenecyclopropanes: polymerisation

Marks, J. Am. Chem. Soc. 1996, 118, 1547
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Reactivity of alkylidenecyclopropanes: polymerisation
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Intramolecular hydroacylation — Quaternary centres
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J. Am. Chem. Soc 2007, 129, 11336

Chem. Commun. 1983, 1215

Diversion from unproductive pathway via C—C bond activation
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Sargent, A. L.; Morehead Jr. A. T. et al.
Organometallics 2008, 27, 135

Bosnich, B. et al.
Organometallics 1988, 7, 936 & 945
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Diversion from unproductive pathway via C—C bond activation

Sargent, A. L.; Morehead Jr. A. T. et al.
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Reactivity of alkylidenecyclopropanes: Intramol. hydroacylation
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Reactivity of alkylidenecyclopropanes: Intramol. hydroacylation
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Chemoselectivity via C—C bond activation
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Reactivity of vinylcyclopropanes
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Reactivity of vinylcyclopropanes
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Vinylcyclopropanes: [5+2]-cycloadditions
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Vinylcyclopropanes: [5+2]-cycloadditions
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Vinylcyclopropanes: [5+2]-cycloadditions
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C-C activation in 4-membered rings - cyclobutanols
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C—C activation in 4-membered rings - cyclobutanols
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C—C activation in 4-membered rings — nitriles without cyanide

Uemura, J. Am. Chem. Soc. 2000, 122, 12049

C—C activation in 4-membered rings: alkylidenecyclobutanes

Crépin, D.; Dawick, J.; Aissa, C. Angew. Chem. Int. Ed. 2010, 49, 620
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C-C activation in 4-membered rings: alkylidenecyclobutanes
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C—C activation in 4-membered rings: alkylideneazetidines

Crépin, D.; Dawick, J.; Aissa, C. Angew. Chem. Int. Ed. 2010, 49, 620

07/12/2011

17



University of Liverpool
EPSRC (DTA)
AstraZeneca

RCUK
Royal Society
Leverhulme Trust

Damien Crepin (PGRA)*
Kelvin Ho (PGRA)*

Daniel Tetlow (PDRA)*
James Murray (MChem)*
Coralie Tugny(Master)
Suzannah Attard (MChem)
Serghei Zaitev (MSc)
Laetitia Le Falher (Master)
Lona Alkhalaf (MChem)
Eva Garcia Mosquera (Eramus)
Laura Carman (MChem)
James Dawick (MChem)

07/12/2011

18



