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Tris(tri-p-fluoropheny1phosphine)pla tinum(0) 
By A. D. ALLEN and C. D. COOK 

(DEPARTMENT OF CHEMISTRY, UNIVERSITY OF TORONTO, TORONTO, CANADA) 

IT has recently been reported1 that the triphenyl- 
phosphine complexes of platinum(0) described by 
Malatesta and Cariello2 contain hydrogen and 
should be regarded as hydrides of bivalent platinum. 
During an investigation into platinum complexes 
containing substituted triarylphosphines, we have 
prepared an unusually stable compound of this type 
which appears to be tris(tri-p-fluorophenylphos- 
phine)platinum(O). 

Treatment of an ethanolic suspension of cis-di- 
chlorobis(tri - p - fluorophenylphosphine)platinum(n) 
with hydrazine hydrate produces a golden-yellow 
precipitate, m.p. 136-139” (decomp.) (Found: C, 
56.2; H, 3.2. C,,H,,F,P,Pt requires C, 56.7; H, 
3.2%). This compound is stable in air and can be 
heated to 65” under a vacuum for several hours 
without detectable decomposition. In a 2 % solution 
in benzene the molecular weight is 680, unchanged 
between 5 minutes and 5 hours. Nuclear magnetic 
resonance and infrared spectra show no sign of 
hydrogen bound to platinum. 

Treatment with iodine in benzene followed by 
extraction with water and titration with alkali showed 

Chopoorian, Lewis, and Nyholm, Nature, 1961 , 190, 528. 
Malatesta and Cariello, J., 1958, 2323. 

that approximately two equivalents of acid had been 
produced. This we attribute to the reactions: 

followed by 
(CGH,F),PI, + 2 H 2 0  -3- (C,H,F)3P(OH)2 + 2HI 
since similar treatment of the free phosphine also 
produces two equivalents of acid. 

In carbon tetrachloride the compound decom- 
poses without producing the chloroform expected 
from the reaction of a hydride complex. 

No tetrakis-derivatives of platinum with tri-p- 
fluorophenylphosphine or tri-p-chlorophenylphos- 
phine2 have been isolated. The tendency of these 
substituted phosphines to accept d-electrons from 
the metal will be greater than that of triphenylphos- 
phine. It appears that this stabilises the tri-co- 
ordinated compound and also discourages addition 
of a fourth phosphine. 

[(C6H1F)3P]3Pt + 21, [(C6H*F),P12Pt1Z + (C6H4F)3P1Z 

We thank Dr. S. S. Danyluk for examination of 

(Received, ApriZ 4th, 1962.) 
the nuclear magnetic resonance spectrum. 

Xenon Hexafluoroplatinate(v) Xe+[PtF,]- 
By NEIL BARTLETT 

(DEPARTMENT OF CHEMISTRY, THE UNIVERSITY OF BRITISH COLUMBIA, 
VANCOUVER 8, B.C., CANADA) 

A RECENT Communication1 described the compound 
dioxygenyl hexafluoroplatinate(v), 02+PtF,-, which 
is formed when molecular oxygen is oxidised by 
platinum hexafluoride vapour. Since the first ionisa- 
tion potential of molecular oxygen,2 12.2 ev, is com- 
parable with that of xenm,2 12.13 ev, it appeared 
that xenon might also be oxidised by the hexa- 
fluoride. 

Tensimetric titration of xenon (AIRCO “Reagent 
Grade”) with platinum hexafluoride has proved the 
existence of a 1:1 compound, XePtF,. This is an 
orange-yellow solid, which is insoluble in carbon 
tetrachloride, and has a negligible vapour pressure at 
room temperature. It sublimes in a vacuum when 
heated and the sublimate, when treated with water 
vapour, rapidly hydrolyses, xenon and oxygen being 
evolved and hydrated platinum dioxide deposited : 

2XePtF6 + 6H20 --f 2Xe + 0, + 2Pt0, + 12HF 

The composition of the evolved gas was established 
by mass-spectrometric analysis. 

Although inert-gas clathrates have been described, 
this compound is believed to be the first xenon 
charge-transfer compound which is stable at room 
temperatures. Lattice-energy calculations for the 
xenon compound, by means of Kapustinskii’s equa- 
tion: give a value - 110 kcal. mole-l, which is only 
10 kcal. mole-l smaller than that calculated for the 
dioxygenyl compound. These values indicate that if 
the compounds are ionic the electron affinity of the 
platinum hexafluoride must have a minimum value 
of 170 kcal. mole-l. 

The author thanks Dr. David Frost for mass 
spectrometric analyses and the National Research 
Council, Ottawa, and the Research Corporation for 
financial support (Received, May, 4th1962.) 
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