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jiace lithium reagents and Grlgnard reqcnts ore of considerable 

interest, (3) it is desirable to have quantitative measures of their 

relative reactivity in typical systems. In this paper, the kinetics of 

the addition of the lithiw reagent prepared from methyl bromide and 

lithium (4) in diethyl ether to 2,4-dimethyl-4'-methyhercaptobenzo- 

phenone (I) are presented. These data may be compared with those 

reported earlier for the reaction of the corresponding Grignard 

relent. (5) 

The kinetics were measured spectroscopically by following the change 

in absorbance of the ketone using a stopped flow technique (6) with lith- 

ium reagent concentrations from 0.014 to 0.15 M and ketone concentrations 

in the range of 1 to 3 x low3 E at 25.0' in diethyl ether. The data, 

presented as pseudo-first oiler rate constants for the disappearance of 
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the ketone, are sumarized in Table I. mese rate constants csr?csgmd 

to react:ion half-lives of 0.02 to 0.05 secmls. 1Jndnr sinilar conditions, 

M previouusly (5) found CI pseudo-first order rate constant for the 

addition of e.g. 0.11 _M methylmagnesium bromide to ketone I of 4.6 x 

10-a sec.-l, making the lithium reagent c+ 7,000 times more reactive 

than the Grignard reagent in this reaction, at these concentrations. 

TABIZ I 

ti&mnary of Rate Constants for the Sea&ion of Methyllithium with Ketone I 

in Dieth:rl Ether at 25.0'. 

lo2 MeLi, M lo3 Ketone I, ti kl, sec.-l 

1.39 1.1 

1.8!; 1.1 

3.2:’ 1.1 

3.3:; 1.2 

5.0 2.0 

5.5 1.2 

6.4 1.' 

7.7 1.2 

10.1 3.2 

10.3 1.2 

u.8 2.0 

14.8 3.2 

13.2 ( 38) 

17.9 48 

24.2 57 

22.0 51 

26.0 55 

27.4 57 

23.9 57 

29.3 56 

30.8 55 

30.7 54 

32.2 55 

34.2 55 

Av. 55 + 2 

A plot, flg. 1, of kl ~9. the concentration of methyl lithium displays 

downward curvature. Such non-linearity of the pseudo-first order rate 

constant in concentration of methyllithium wuld result If under these 

condltiow the lithium reagent were substantially associated and in 

rapid equilibrium with more reactive dissociated forms as has been 

suggested for other reactions involving alkyl Uthiums (7). For example, 

a rate c:~nstant., Table I, of 55 hf-o’” sec.-l reg-?s?ntinz a tetrameric 



NO.40 

reagent (6) in equilibrium with a reactive monomer adequately describes 

the data now available. Apparent low reaction orders can also arise from 

a mechanism involving complex formation between the reactants (9). Thus, 

a mechanism sMlar to that suggested for the addition of Grigllard reagents 

to ketones (5) is also compatible with the kinetic data. However in narked 

contrast to the Grignard reagent where a complex displays a unique absorbance 

in the W, the spectrum of the ketone in the presence of 0.1 _M methyllithium 

is essentially the same as that of the ketone in ether from 300 to &I D&I 

(10). Further experiments are in progress. 

kl 
sec.-l 

20 

0.05 0.1 0.1: 

I&i, _M 

Fig. l- Plot of observed first-order rate constant for the reaction 

of ketone I with an excess of methyllithium in ether at 25.0' J.C& The 

concentration of the methyllithium. 
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