
CHEMICAL COMMUNICATIONS, 1969 42 1 

Synthesis of Perfiuorophenyl Metal Complexes using (C,F,),TlBr as Oxidant 
BY R. S. NUHOLM* and P. ROYO 

(William Ramsay and Ralph Forster Laboratories, University College, London, W.C. 1) 

Summa? y Previously unknown perfluorophenyl-transition- 
metal complexes have been prepared by a new method 
involving the oxidation of derivatives of the transition 
metal in a lower oxidation state with (C,F5),T1Br, which 
is reduced to thallium(1) bromide with transfer of two C,F5 
groups. 

BISPERFLUOROPHENYLMONOBROMOTHALLIUM(III),~ which is 
dimeric, reacts in benzene solution with unco-ordinated 
(e.g. Hg,Cl,) or co-ordinated (e.g. Ph,P --+ AuC1) post- 
transition-metal halides to produce bis-perfluorophenyl 
derivatives of an oxidation state two higher than that of the 
metal in the original compound (execpt for Hg,Cl,) with the 
precipitation of thallium(1) bromide. Ph,P -+ AuCl gives 

cis- (C6F5) 2ClAuIII t- PPH, ; t 
Hg,CI, ::arms (C6F5) ,Hg, described earlier ;2 and stannous 
chloride produces (C,F,) ,SnCl,, previously reported by 
Tatlow et aZ.3 Nesmeyanov4 et al. observed that diphenyl- 
thallium( I I I)  bromide gives rise to diphenyltin dichloride 
and thallium(1) bromide by a similar reaction, but we find 
that the oxidations described here with other metals do not 
take p lxe  unless perfluoroaryl thallium( 111) halide is used 
as the oxidant. 

Treatment of Pt(PPh,), with (C,F,),TlBr in benzene 
yields the known compound5 CiS-Pt(C,F,),(PPh,) ,. 

Similar oxidation of RhI complexes yields RhIII deriv- 
atives. Thus, RhCl(PPh,) , forms the five-co-ordinate 
compound (C,F5),RhC1(PPh,),. The production of a five- 
co-ordinate complex suggests that we have oxidised the 
derivative PhCl(PPh,),, formed by dissociation.6 The 
Ph,P is recovered as Ph,P=O from the filtrate. However, 
although Rh(CO)Cl(PPh,), gives a compound analysing 
satisfaczorilv for (C,F,),RhIIICl(CO) (PPh,),, two CO stretch- 
ing frequencies are observed. These could perhaps be due 
to differences of CO orientation, or else the compound may 
contain traces of another derivative of similar analysis 

(see below). trans-PdCl,(PPh,), gives rise to the PdIv 
complex (C,F,),PdCl,(PPh,) ,. The properties of these 
complexes are shown in the Table. 

Properties of perfluorophenyl metal compounds8 

Molec. 
Compound Colour M.p. calc. 

.. . . white 119" 535 

czs-(C,F,),Pt(PPh,), . . white 245" 1054 
cis-(C,F,),AuCI(PPh,) . . white 150" 798 
C,F,Au(PPh,) , . . . white 160" 626 

(C,F5)2RhCl(PPh,)2 . . yellow- 265" 997 

(C,F5)2PdC12(PPh,)z . . pale 250" 1036 

. . colourless Lqd. 
(C8F6)2Hg 
(C6F6) 2SnC12 . * 

dec. 

brown 

yellow decomp. 

Weight 
found 

512 

1089 
785 
627 

787 

1015 

a Satisfactory analytical data were obtained in all cases. 

Interesting reactions are shown by these C,F5 complexes 
on reduction. Thus when (C,F5), AuCl(PPh,) is treated 
with hydrazine in ethanol solution, C,F,Au(PPh,) is 
produced. Carbon monoxide reacts readily with (C,F5) , 
RhCl(PPh,), to form (CO)RhCl(PPh,), and the perfluoro- 
ketone (C,F,),CO also obtained by Stone and his co- 
workers' by the reaction of C6F,CO-C1 with [Co(CO),]- 
anion. 

When the compound of empirical formula RhC1(c,F5), 
CO(PPh,), is treated with carbon monoxide, the chlorine is 
removed yielding RhI(C0) (C,F5) (PPh,),. This may also 
be present in the original material and may be the cause of 
the two C-0 stretching frequencies. 

In general, on reduction of a complex in which both 
C,F5 and C1 are attached to the metal, the chlorine is 
removed more readily than the C,F5 group. 
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t The structure of this compound has been shown to be cis-square-planar by X-ray studies. The Au-C,F, bond length is 2-15 A; 
full details will be published shortly by R. Baker and P. Pauling. 
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