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Al&l exchange reactions are -own to be an important method for prepa- 

ring compounds of other metals. Rowever, these reactions have not been suf- 

ficiertly studied for perfluoroall@ derivatives. Only some examples of al- 

kyl exchange between perfluoroalkyl and ale1 compounds of mercury have been 

described"2 . The alQ1 exchange has been investigated for the case of inter- 

action between bis-trifluoromethyl mercury and ethylmagnesium bromide which 

gave diethdl mercury, but nothing is reported about the fluoroorganic pro- 

3 dXct . 

We found that; 'Lia-trifluoromcthy, 1 mercury quite easily exchanges with di- 

methyl cadmium in such solvents as pyridine or diglyne. According to ?!VR '9F 

and 'H spectra four new compounds apRcsred in the solution just after mixing 

the reagents at 34'C (the temperature of the NW spectrometer). These were 

hvo organorsrcurials, C'r3-Hg-CF3 (Jl 99hg_c_111 = 1'+3.j 11~) and (CH3)2Hg 

(J199Hg+1R 
= 104 j iTz) 

. - 
, and two orgcnocadmiun compounds, CH3-Cd-CP3 and 

(CF3)2Cd (see the Table). The equilibrium is established rather qiuckly. In 

N&R '19 F spectra the trifluoromethyl derivatives of mercury show a sharp sin- 

glet with sharp mercury satellites stipulated by the spin-spin coupling 

'99Hg_C-'9 I?. The trifluoromethyl cadTim conyomds show a sharp singlet with 
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two sharp pair of satellites stipulated by the spin-spin coupling "'("3)Cd- 

4%'%. The constants of ~piqyspin dimpling JM4_lgF for symmetrical compo- 

unds ('3F3)# (M = Cd or Hg) are greater than for non-symmetrical compounds 

CH3-M4F3, which may be explained by a considerably greater electronegativity 

of CF3. Thus the results obtained clearly indicate the formation of a CF3-Cd 

bond and show its relative inactivity in all@ exchange reactions. 

It is lmcwn that alkyl exchange reactions between bis-trifluoromethyl mer- 

cury and dimethylmercury', as Well as those between dimethyl mercury and di- 

methyl cadmium4 are so slow to proceed at room temperature that they cannot 

be detected by NMR method. Therefore the formation of the above-mentioned pro- 

duots of the reaction between (CF3)$Ig and (CH3)#d under conditions studied 

may be suggested to be the result of the following equilibria: 

(a) (CF3)pg + (CH3)2Cd _ CH3-Hg-CF3 + CH3-Cd4F3 

(b) (CF3)$Ig + CH3-Cd-CF3 ?=== CH3-Hg-CF3 + (CF3)*Cd 

(c) (CH3)$d + CH3-Hg-CF3 i- (CH3)$g + CH3-Cd-CF3 

(d) (CH3).$d + (CF3)#d = CH3-Cd-CF3 

The quantitative ratios between the reaction products depend on those bet- 

ween the initial reagents. When dimethyl cadmium is in excess, we observed 

only the formation of (CH3)9g and CH3-Cd4F3. The intermediate non-symmetri- 

cal compound CH3-Hg-CF3 probably quickly transforms into dimethyl mercury as 

a result of the shift of the equilibrium (c) to the right. At an equimolecu- 

lar ratio of the reagents CH3-Hg-CF3 is observed as well: 

(CF3)$g + (CH3)2cd ----N CH3-Hg-CF3 + (CH3)2Hg + CF13-Cd-CF3 

The absence of (CF3)$d in the reaction mk&ure shows that the equilibrium 

(b) has shifted to the left because of insufficient concentration of (CF~)~H~ 

and equilibrium (d) to the right because of 'hi+ F reactivity of (CH3)2Cd. Thiz 

leads to the formation of non-symmetrical CH3-Cd4F3 according to the rcacti- 

ens (a) and (c). Finally, we have found that in case 09 excess of (CF3)$g 
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two new compounds, CH3-Hg-CF3 and (CF3)2Cd, and traces of dimethyl mercury ha- 

ve formed. Obviously, in this case the intermediate non-symmetrical product, 

CH3-Od-CF3, transforms into 

Thus, the Hg-CF3 bond is 

thy1 cadmium compounds than 

symmetrical (CF3)$Zd 

more active in alkyl 

IIgqH3 bond. 

according to the reaction (bh 

exchange reactions with me- 

CF3-Hg- + -Cd-CH3 a 
y3- p- 

-dd -- dH3 

Z CH3-Hg- + -Cd-CF3 

The results obtained allow to compare the reactivity of the bonds dd-CH3 and 

-Cd-CF3. It is Imown that (CH3)2Cd in pyridine solution exchanges its alkyl 

groups so quickly that the satellites 111(113) Cd-C-'H cannot be observed in 

the NMR 'H spectrum. For the compound CH3-Cd-CF3 we could see the summary sig- 

nal of cadmium satellites in the NMR 'H spectrum at 34'C (in pyridine in the 

presence of dimethyl cadmium and other compound s that can catalyse alkyl ex- 

change). However, already upon cooling to -15'C the satellites "'Cd and 

'13Cd become quite distinct. Thus the reactivity of the CH3-Cd bond in 

CH3-Cd-CF3 is essentially lower than in (CH3)$d. Apparently, this effect may 

be attributed to the weakening of the nucleophilic character of the methyl 

group in CH3-Cd-CF3 as compared to (CH3)$d because of pseudohalide properti- 

es of the trifluoromethyl group. Therefore this compound can be regarded as a 

close analogue of CH CdX, 3 where X is halogen. 

NMR jgF spectrum 

(C Fa)aHg (some ercess)~+@&Cd 
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TABLE’ 

Parameters of NMR'H and '$ Spectra of Methyl and Trifluoromethyl 

Compounds of Hg and Cd (in pyridine)' 

Compound 

Parameter 
CH3-Hg-cF3 (CF3)2Hg CH3-cd-CF3 (CF3)2Cd 

m3 
p.p.m. 

(from external 
CF3COOH) 

-41.2 -44.0 -45.5 -46.7 

J Hz (+ 1 Hz): 
'99Hg_&9, 

l11(113)Cd_C_1H 

965 1326 

64 (67)*+ 

309 (323) 359 (376) 

*The NMR % and 19F spectra vfere obtained on an R-20 "Hitachi-Perkin-Elmer" 

Spectrometer with the working frequency of 60/56.4 MHz. 

**At -15'C. 

Taking into account pseudohalide properties of perfluoroalkyl radicals, it 

ce.n be assumed that the exchange between alkyl or aryl derivatives of various 

elements and perfluoroal.&yl mercurials will proceed similar to their reacti- 

ons with mercury halides. 
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