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Despite the theoretical and practical importance of nucleophilic vinyl substitution reactions, for example, 
for the synthesis of vinyl eompounds, fewkinetic studies were made of such reactions [1]. Almost nothing is 
known regarding the reactivity of carbanions and the effects of ionic association in these processes. We studied 
the kinetics of the reaction between Li and Cs salts of certain CH-acids (R-M~ and c~ l?,fi-trifluorostyrene 
in dimethoxyethane at 25~ and determined the rate constants of the reaction offree carbanions (k i) and ionic 
pairs (kip) (see Table I). 

The reaction proceeds according to scheme (I) (k 2 >> ki, k_ i) and leads to a quantitative formation of the 
substitution product RFC =CFPh. For all the R-M +, the reactivity of the carbanion in the associated state is 
lower than in the free state (kip < ki). Moreover, a clear correlation is observed in the change in k i in the sub- 
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s t i t u t i o n  r e a c t i o n s  a t  the s a t u r a t e d  (in the r e a c t i o n  with n-C4H 9 Br) and u n s a t u r a t e d  c a r b o n  a toms ,  The two fac-  
t o r s  i nd ica t e  the d e t e r m i n i n g  ro l e  of the nue l eoph i l i c i t y  f a c t o r  in  ~he r e a c t i o n  be tween  R - M  + and a ' , p  , p - t r i -  
f l u o r o s t y r e n e .  

TABLE I 

CH-acid 

Triphenylmethane 
9 -PhenyIfluorene 
1%3 -diphenylindene 
] ,3 -Diphenylindene 
Fluoradene 
9-Carbomethoxyfluorene 

M+ 

Li+ 
Cs + 
Cs + 
Li+ 
Li + 
Cs + 

ki kip I ki (n-C411~Br)[2, 3] 

400 
3,2 
0,i 
0,I 

6.9.10-2 
6,3:10= ~ 

liter/mole ' sec 

46 
1,9.10-~ 
7~6.10-3 
3,0- i0 -~' 
3,4.10 -~ 
6,4-10 -5 

903 
0,22 

1,4.t0-2 
t,4.t0 -2 

8,0- t0 -~ 
6,7-10 -3 
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