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• high electronegativity    

• 
small size                                

hard donors 

 

Jenny P. Glusker at al. (J. Am. Chem. Soc. 1983, 105, 3214)

“We believe that the C-F bond is capable of significant, if not prominent, interactions with both 

alkaline metal cations and proton donors.”

 
“…are not capable of forming any complexes with metal ions…” 
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Herbert Plenio at al. (1994-1997)  
( J. Am. Chem. Soc. 1996, 118, 356-367) 

H.Takemura et al.  (1999-2003)  
(J. Am. Chem. Soc. 2001, 123, 9293) 
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δF ~ -220 ppm
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-

∆δFα∼1 ppm

∆δFβ −−−−    (3−5) ppm, i.e. shifts to higher field
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Direction (upfield) and value of ∆δF shift upon C-F…Na+ coordination 

as predicted by

B3LYP/6-31+G(d) calculations.
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6-member chelate, α-fluorine

d(Na...F)=0.216 nm
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∆Ε= −6.4

     kcal/mol

d(Na...F)=0.222 nm

5-member chelate, α-fluorine

F O

H

H

H

H

Na

F O

H

H

H

H

Na

∆Ε= −5.7

     kcal/mol

d(Na...F)=0.225 nm

Stabilization energy of C-F…Na+ coordination (∆E, kcal/mol)

calculated at B3LYP/6-31+G(d) level.
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M =  transition metal

Search in 
Cambridge Crystallographic Data Base
http://www.ccdc.cam.ac.uk

d(C-F)=0.138-0.14  nm    - longer than in monofluoroalkanes !
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Negative fluorine hyperconjugation in β-fluoroenolate anions should further increase
(a) negative charge on fluorine and 

(b) d(C-F) bond 
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