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The preparation of (pentafluorophenyl)magnesium chloride has recently been 
described’. This reagent was one of several’ we have used for the preparation of 
(pentafluorophenyl)copper or its complex, and corresponding reactions were em- 
ployed for the preparation of (pentachlorophenyl)copper and (tetrachloro-4-pyridyl)- 
copper. Prior to our work, (pentafluorophenyl)copper was prepared by others3. 

We now report that (pentafluorophenyl)copper may be prepared by stirring 
together a mixture of magnesium, copper(I) halide, and chloropentalluorobenzene 
in THF. The reaction has been run at a number of temperatures between -3O”, 
and t66”. The copper compound was characterised by reaction with acid chIorides 
to form ketones, or with tribromoethylene to form decafluorotolan. In all cases, 
the chloropentafluorobenzene (0.10 mole), magnesium (0.11 g-atom) and copper(I) 
halide (0.12 mole) were stirred at room temperature in THF (120 ml) until the onset 
of reaction was indicated by a darkening of the mixture. The reactants were then 
rapidly cooled to the desired reaction temperature, and stirred until GLC indicated 
that the concentration of the chloropentafluorobenzene had fallen to 10/0 or less 
of its initial value. The slight excess of magnesium and copper halide were desirable 
because of the direct reaction between them. When the consumption of chloro- 
pentafluorobenzene was complete, the derivating agent was added, stirred for 3 h 
at reaction temperature, and a!lowed to reach room temperature before customary 
work-up in the case of ketone preparations, or refluxed for 48 h in the case of the 
decafluorotolan preparation. 

Some advantages of the procedure are greater convenience and reduction of 
time. Once the reaction has started, no further attention, other than occasional tem- 
perature checks, is needed until the copper compound is to be used. The most con- 
venient conditions compatible with reasonable yields, are a bath temperature of 
- 10°-Oo, and three h stirring. Using copper(I) chloride, this gives yields of ketones 
similar to, or slightly higher than those previously obtained when a copper halide 
was added to the pre-formed Grignard reagent. The yields can be increased somewhat 
by using copper(I) iodide, and also by running the reaction at -30° for 6 h. 

A rather poor yield of bis(pentafluorophenyl)mercury was obtained from the 
mercury(I1) chloride reaction with magnesium and chloropentafhrorobenzene; 
metallic mercury was also formed. This could result from reaction of magnesium with 
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the mercury chloride or with the bis(pentafluorophenyl)mercury4. In the reactions 
with hexatluorobenzene, in which the products were derivatized with acetyl chloride, 
very poor yields of pentafluoroacetophenone were obtained. The results are summa- 
rized in Table 1. The identity of all products was established by comparison of GLC 
retention times. IR spectra, and m.p.‘s with authentic samples. 

As an indication of the reduction in time, mention might be made here of one 
experiment along such lines. Two and one-half hours were found to be adequate for 
the preparation of the pentafluorophenylcopper complex at O”; then the reaction was 
worked up one-half hour after the rapid dropwise addition of acetyl chloride. The 
total time of reaction was thus three h, and the yield of 2’,3’,4’,5’,6’-pentafluoroaceto- 
phenone was essentially that obtained previously by the longer two-step procedure. 

We are also reporting our finding of two patents6 which were inadvertently 
omitted from the references on the preparation of (pentfluorophenyl)magnesium 
chloride’. 

The study is being extended to include other combinations of metals and 
metalloids together with various halides. Incidental to the C,F, experiments it 
appears that CsF5MgI may be reasonably stable. 
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