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summary 

The electrochenucal axldatlon of a nickel or palladium 

anode in the presence of certain organx halxdes yrelds the 

unstable FU~X species. which can be stabilised by both M)no 

and bidentate phosphorus(III1 lxgands. Cyanide compounds of 

the general formula RNXN.L2 can also be synthesrsed- The 

advantages of the method are outlined. 

The organohalide complexes of nickel. palladium and 

platinum have been the sub3ect of a considerable amount of 

preparative and spectroscopic study. Sxnce we are concerned 

here with a new preparative route, it 1s worth notxng that the 

compounds RMXL2 have most often been prepared erther by the 

reaction of the appropriate lithium aryl or alkyl with the metal 

dxhalide, 1 or via a Grxgnard reaction _ More receutly, Klabunde 

and hxs co-workers 
2 
, and others 3 , have shovn that the condensation 

of a metal vapour wath the approprxate organic halrde gives rise 

to the reaction 

for nickel, palladium and platauum. Pollowlng established 

procedures', the organohalxdes obtaaned an this way can be 
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stabilized by the additaon of an organophqsphlne to give the 

four-cwrdmate RMXL2 complexes_ Ccqounds derived from 

perfluoroalkyl or aryl halides have keen of particular Interest, 

and the stability of such compounds has been dxscussed In terms 

of both thermodynamic and kinetic factors 1,4 . 

We have now shown that nickel and palladium compounds 

listed in the Table can be prepared from the metal by a direct 

electrochemical synthesis carried out at room temperature. 

This method has already been successfully used for the analogous 

compounds of cadmium' and tin6 , and for alkyl and aryl halides 

of titanium, zirconium and hafnlum7. In a typical experiment, 

a piece of nickel wire hammered into a rectangular sheet (area 

l-5 cm2, thickness U-5 mm) forms the anode of a cell m which 

the solution phase is 1~1 ethanol and pentafluorobromobenzene 

Table. Organohalides of nickel and palladium prepared by 

direct electrochemical synthesis (a) 

C6F5NiBr 

C6F5NiBr.2Et3P C6F5PdBr.2Et3P 

C6F5PdBr,dlphos 

C6P5PdBr.2py (unstable) 

C235NiCN,2Et3P 

C6F5NiCN_2Et3P 

C6H5NiCN.2Et3P 

C6H5CIi2NiCN,Et3P 

C6H5CR2NiCl (unstable) 

(a) Metal and halogen analyses, and infrared spectra, 

established the formula XIX each case, 
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(total vol, 2-2 cm3) contalnlng 20 mq cf tetraethylammonlum 

bromide; all solvents must be thoroughly dried, The cathode IS a 

tungsten wire (2 cm long, 0.5 mm dram.) fused into ths wall of 

the cell (dlmenslons approx. 14 cm long, 1.5 cm dxam.1. An 

applied potential of 20 V produces an lnltlal current of 15 mA. 

After 12 hr of electrolysxs. during whuzh 107 mg of nickel 

drssolved, the solutron was flltered to remove some decomposltlon 

products. The volume of the solution was reduced by half, and 

5 cm3 of benzene added to remove the tetraethylammonlum bromide, 

which was flltered off: on complete removal of solvent from 

the filtrate, yellow crystals formed, shown by analysis to be 

pentafluorophenylnlckelbromlde (yield 71.3%, based on nrckel 

dzssolved). This compound is extremely hygroscoplc, but can 

readzly be stabillted by the addltlon of trlethylphosphlne which 

produces yellow crystals of the adduct C61?SNiBr.2Et3P. SLmllar 

procedures lead to the corresponding palladium compound. All 

experiments were carried out In an atmosphere of dry nitrogen. 

We have also been successful In preparing a series 

of organo-nickel cyanides by similar methods, uslnq a solution 

phase of RCN and methanol. These compounds. which are llsted 

In the Table, and which are In some cases reported for the 

first trme, are particularly lnterestlnq in view of the arguments 

advanced as to the stablllty of o-bonded organ0 metal compounds, 

given the posltlon of the cyanide Ion in spectrochemlcal series. 

The main advantages of thus electrochermcal method of 

preparation are those which have been stated earlier for thus 

method4'5, namely that slqnlfxcant quantltles of the compounds 

can be prepared at room temperature by the use of sunple 

apparatus. We should mentzon finally one strlkzng failure of 

the method: we have not been able to prepare any of the well- 

known RPtxh2 platinum complexes by these electrochemical 

EWkhOdS- Work on this and other topics xs proceedXnq= 
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