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The cordinative reactivity and stability of the species 
Pt(PPh& are reported; its reactivity towards small 
molecules is compared with that of a chemisorption 
center on a metal surface. The relation between the 
coordinative unsaturation and chemical behaviour of 
Pt(PPh.& and the carbenoid character for the platinum 
atom is discussed. 

Introduction 

In the last few years a number of workers have 
investigated aunsaturated>> coordination compounds of 
transition metals in low oxidation states having mainly 
tertiary phosphines and carbon monoxide as ligands.’ 

The interest of this investigation is mainly due to 
Vaska’s discovery2 of the reactivity of the planar iri- 
dium(1) carbonyl compound which made it apparent 
that there is a great similarity between addition react- 
ions and chemisorption ,at a transition metal surface. 
In the course of our work on platinum(O) chemistry, 
we have already described some reactions of oxidative 
addition3 and of coordinative addition4 with triphenyl- 
phosphine platinum(O) compounds having a formal 
d’O configuration; at the same time Cook and cowor- 
kers? have extended oxidative addition reactions of 
platinum(O) compounds to many other molecules, 
while Fitton and coworkers” have recently reported 
similar reactions with homologous palladium(O) com- 
plexes. However, the factors underlying oxidative ad- 
dition reactions of d” complexes are not so well defin- 
ed as those of d* complexes; for instance the tetrakis- 
phosphine dr” complexes show a facile dissociation to 
unsaturated trigonal planar complexes and probably 
to dicoordinated solvated species; at present it is not 
completely clear which of these unsaturated species is 
the reactive one. 

The isolation’ of a yellow material which analyses 

(*) Note I and II of this series must be considered references 3 
and 4 respectively. 
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as [Pt(PPh&], and which behaves as a monomer in 
solution has made easier the investigation of the coor- 
dinative reactivity of platinum(O) triphenylphosphine 
complexes. Our investigation on this material has 
shown that it is a very reactive species and confirms 
some earlier* and more recent9 kinetic data on the 
existence in solution and reactivity of the highly unsa- 
turated monomeric compound bistriphenylphosphine- 
platinum(O). 

Results 

Attempted syntheses of bistriphenylphosphineplati- 
num(0). Bistriphenylphosphineplatinum(O), Pt(PPh&, 
is always in equilibrium in solution with Pt(PPh# or 
Pt(PPhJ)z(CHz= CH$ and recently the dissociation 
equilibrium constants of these two complexes have 
been reported? 

It follows that one method of synthesis of Pt(PPh3)l 
could be that of shifting the above equilibrium by 
removing the ligand L from Pt(PPhz)zL. When L is 
volatile, as in the case of the ethylene complex, this 
can be slowly achieved by bubbling a stream of an 
inert gas into an n-hexane suspension of the ethylene 
adduct for several hours. Using commercial nitrogen, 
ethylene is slowly displaced but the solid turns’ to a 
red material corresponding to the already known clu- 
ster [Pt(PPh&]j” which has a completely different 
chemical behaviour. 

It seems that the probably monomeric species 
Pt(PPh& trimerizes on standing in the presence of 
oxygen. In fact with very pure nitrogen only a pale 
yellow material is obtained. However, as the ethylene 
evolution is very slow, it is rather difficult to obtain 
a sample which is not contaminated with the starting 
material. 

A different method involves the oxidation of the 
excess of triphenylphosphine, although the method 
would be complicated by the simultaneous oxidation 
of Pt(PPh& to Pt(PPh&Oz. However in some pre- 
parations of Pt(PPh& to the air by the following 
method: 

[PtH(PPh,)l]HSO,+KOH - ethano1 Pt(PPh,),+KHSO,+H,O 

(8) A. D. Allen and C. D. Cook, Conad. I. Chem., 42, 1063 (1964). 
(9) J. P. Birk. J. Halpern, and A. L. Pickard, I. Amer. Chem. 

Sot., 90, 4491 (1968). 
(10) R. D. Gillard. R. Ugo, F. Cariati. S. Ceninl, and F. Bonatl, 

Chem. Comm., 869 (1966). 



an insoluble yellow powder which analysed between 
Pt(PPh& and Pt(PPh& separated quickly. This pow- 
der did not show any distinctive absorption in the 
infrared spectrum in the region 800-900 cm-l which 
could be ascribed to the presence of the Pt(PPh&02 
species and a variable amount of phosphine oxide was 
always recovered from the ethanol solution. Better 
analysis and a greater amount of phosphine oxide 
were obtained by bubbling oxygen during the addition 
of KOH so that probably a reduction by KOH and 
ethanol of Pt(PPh&Oz to Pt(PPh& occurred. Howe- 
ver, preformed Pt(PPh&OI did not react easily at room 
temperature with alcoholic KOH and only in boiling 
ethanol did it quickly transform into a brown material, 
probably a platinum(O) cluster.1° This confirmed that 
Pt(PPh&, when in solution, has the tendency to form 
clusters in the presence of oxygen and it can be used 
mainly in situ, as discovered by Cook and Jauhal? 
In fact the yellow material, obtained by us, turned 
slowly red-brown on standing for some hours in 
ethanol suspension and in the presence of oxygen. 

Carrying out the above reaction in the presence of 
calculated quantities of Hz02 a similar material was 
obtained. Also in this case triphenylphosphine oxide 
was found in the ethanol and the isolated yellow 
powder did not show in its infrared spectrum any 
absorptiosn which could be assigned to vOH or ~0-0. 

The same powder was obtained by allowing a suspen- 
sion of Pt(PPh& in ethanol with Hz02 to stand for 
a few minutes. In this case, increasing the reaction 
time ,a more complex reaction took place and a 
clear pale-yellow solution was obtained.” 

A third method of synthesis could be that of remo- 
ving HX from trans-PtHX(PPh3h.3 This reaction ta- 
kes place easily with KOH in the presence of an 
excess of PPhJ, when X=Cl, Br etc., but the product 
is Pt( PPh&. The excess of triphenylphosphine is 
necessary in order to form an ionic hydride species 
which can be easily deprotonated? However, with 
X = CN it is possible, without an excess of PPhs, to 
obtain a clear yellow ethanolic solution from a SU- 

spension of PtHCN(PPh)z just by addition of excess 
KOH at about 60°C. After slight concentration a 
mixture of platinum(O) and the starting hydrido pla- 
tinum(I1) compounds was obtained; in some prepa- 
rations, however, a yellow compound, which analy- 
sed as Pt(PPh3)3, separated. HX can be removed in 
a cleaner way by addition of n-butyllithium to a dry 
hexane suspension of PtHCl(PPhs)z at about -10°C; 
a yellow powder, which after washing with acetone, 
analyses correctly as Pt(PPh&, was obtained. The 
infrared spectrum and the reactivity of this product 
(see later) have confirmed that it is a zerovalent 
platinum species. 

Further, the characterisation of this material as 
Pt(PPh& is not only based on analytical data, but 
also on its easy reaction with ethylene to form Pt- 
(PPh&(C2H4). This reaction, in fact, does not take 
place (see later) in the presence of free phosphine (for 
instance with Pt(PPhs),). We think that the reac- 
tion with ethylene is the most characteristic of the 
probable coordinatively unsaturated species Pt(PPh3)z. 

Reactivity of bistriphenylphosphineplatinum(0). As 

(11) R. Ugo and G. La Monica, unpublished results. 
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we have already reported’ Pt(PPh& reacts easily with 
with small molecules such as HCl, CH3J, GH2, &I-&, 
02, CO giving place to adducts, some of which are 
already known; however the reactivity is rather dif- 
ferent with different molecules. While the reaction 
with HCl and CH3J also proceeds in the presence 
of an excess of triphenylphosphine3*” the’ reaction 
with acetylene, ethylene, and carbon monoxide is 
greatly affected by the presence of free triphenylpho- 
sphine. Indeed the position of the equilibrium: 

Pt(PPh,),L+PPh, = Pt(PPhd,+L 

(L = CnHz, C,Hd 

is different with ethylene or acetylene. 
Ethylene is weakly bound and it is impossible to 

isolate the ethylene adduct from Pt(PPh& solutions or 
suspensions even in the presence of an excess of 
ethylene. On the other hand a cream acetylene ad- 
duct is easily obtained from Pt(PPh& solutions, that 
is from Pt(PPh& doped with PPh3. It follows that 
acetylene is more strongly bound than ethylene to 
Pt(PPh&. The kinetic behaviour of the ethylene and 
acetylene adducts is also rather different. The pre- 
sence in solution of a small quantity of free triphenyl- 
phosphine changes the p.m.r. spectrum of the ethyl- 
ene coordinated to platinum, which is a well defined 
broad singlet with satellites due to the coupling with 
lg5Pt, into a very broad absorption. This behaviour, 
which can be explained by a fast exchange between 
the free and coordinated ethylene, appears only in 
the presence of free phosphine; with an excess of 
ethylene but without an excess of phosphine two di- 
stinct signals were always detected. 

The acetylene adduct is less labile, and in the 
presence of excess phosphine the signal of free ace- 
tylene is a sharp peak at -r = 8.15 (the signal of the 
coordinated acetylene being probably under the phenyl 
signals).” It follows that the exchange of the acetyl- 
enic moiety is not so rapid in these conditions as 
that of the ethylenic one. 

The carbon monoxide and oxygen adducts are very 
stable; Pt(PPh&Oz can be also obtained from solu- 
tions of either tristriphenylphosphineplatinum(0) or 
bistriphenylphosphineplatinum(0) adducts with ethyl- 
ene and acetylene. The oxygen molecule, as was 
found by other authors,5**’ is irreversibly coordinated 
and can be only slowly released, with decomposition, 
between 90 and 110°C. The reaction with carbon 
monoxide, which we have already briefly investigated 
in the heterogeneous phaseP, takes place either with 
tristriphenylphosphineplatinum(0) or with bistriphe- 
nylphosphineplatinum(0) or related adducts with 
ethylene or acetylene. By following the reaction 
using infrared spectroscopy, it is possible to show 
that with tristriphenylphosphineplatinum(0) the first 
compound formed in solution is Pt(PPh&CO* the 
presence in solution of free triphenylphosphine makes 
the formation of Pt(PPh&oO)t4 more difficult, the 

(*) Carrying out the reactlon in heterogeneous phase Pt(PPh,),CO is 
obtained, however this compound dissociates completely in solution 
In to Pt(PPh,),CO and free phosphlne.4. 

(12) 1. Chatt and B. L. Shaw, I. Chem. SW, 705 (1959), 
(13) C. D. Cook. personal communication. 
(14) G. Wilke. H. Schott, and P. Hefmbach, Angew. Chem. In- 

ternat. Edn., 6, 92 (1967). 
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product slowly appearing. The second molecule of 
carbon monoxide is very labile and in the presence 
of free phosphine this second molecule can be relea- 
sed by merely bubbling nitrogen through the solution. 

The first carbon monoxide molecule is more stron- 
gly held to the platinum atom and can only be 
slowly released, in a nitrogen atmosphere, by boiling 
in benzene. With a material analysing as bistriphe- 
nylphosphineplatinum(0) or with the related ethylene 
or acetylene adducts, Pt(PPh&(CO)z is easily for- 
med. On bubbling nitrogen through this solution 
an irreversible transformation into carbonyl cluster 
compounds of platinum(0)‘5 takes place. 

Hydrogen seems to be rather inert towards zero- 
valent platinum phosphine complexes.16 Bubbling 
hydrogen through a CHC13 solution of Pt(PPh,MGH4), 
a pale-yellow mixture, which analyses approximately 
for Pt(PPh&, is obtained. The mixture shows weak 
absorptions at 2257 cm-’ and at 858 cm-’ which 
could due to Vpt_H and &+H respectively. In CD& 
a very weak triplet at 7 = 26.3 (J~IP_IH = 13.5 c.p.s.) 
appears in the p.m.r. spectrum; this signal however 
corresponds to some trans-PtHCl(PPh& which is pro- 
bably formed in the solution. In fact this signal 
did not appear when the solvent (chloroform) was 
not stabilised with alcohol. This suggests that a weak 
interaction takes place between HI and triphenyl- 
phosphine zerovalent platinum complexes. A weak 
interaction is also suggested by the recent discovery 
that the ortho hydrogens of the phosphine ligands 
in platinum(O) triphenylphosphine compounds ex- 
change with gaseous deuterium.17 

Discussion and conclusions. 

The relative chemical stability of bistriphenylpho- 
sphineplatinum(0) adducts is clearly related to the 
equilibrium 

Pt(PPh,)xL = Pt(PPhd,+ L L=O,, CO, CzH+ etc. 

The exchange reactions of the ligand L always pro- 
ceed a dissociative mechanisms~‘* in the case of d” 
zerovalent complexes. The order of stability, obtained 
by displacement reactions and taking into account pro- 
perties of SO2 adducts described by other authors,” 
is roughly as follows: 

which agrees fairly well with the known strength of 
chemisorption of group VIII metal surfaces,20 while 
Vaska in his quantitative studies on similar adducts 
with Ir’ and Rh’ phosphine complexes has found 
that hydrogen does not coordinate as expected”“’ 
in these complexes. 

The interesting point here is that Pt(PPh& can be 

(15) G. Booth. J. Chatt, and P. Chini, Chem. Comm., 639 (1965). 
(16) C. J. Nyman, C. E. Wymore, and G. Wilkinson, Chem. Comm., 

407 (1967). 
(17) G. Parshall, personal communication. 
(18) D. R. Eaton and Susan, R. Suart, /. Amer. Chem. Sot., 90, 

4170 (1968). 
(19) J. J. Lavison end S. D. Robinson, Chem. Comm., 198 (1967). 
(20) G. C. Bond, K Calafysis by metals *, 1962, Academic Press. 
(21 ) L. Vaska, w Progress in Coordination Chemistry *, Ed. M. 

Cais, 1968, Elsevier. 
(22) L. Vaska, Accounls Chem. Res., 1, 335 (1968). 
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really considered from many aspects of the above 
reported reactivity as Pt(PPh& << poisonded N with 
phosphine. In many cases the presence of phosphine 
hinders the coordination of the small molecules or 
decreases greatly the stability of the adducts (as in 
the case of carbon monoxide, for instance). Such 
behaviour is very similar to that of metal surface 
which are poisoned by molecules with donor atoms 
like tertiary phosphines.‘* 

Chemisorption and coordinative addition in tran- 
sition metal complexes have very similar electronic 
processes. With this assumption a chemisorption 
centre on a metal surface must be considered, to a 
first approximation, as a localised monoatomic centre 
similar to a monomeric metal complex.23,24 The ra- 
ther good correlation between chemisorption and 
coordination, which was found by us in the case of 
platinum(O) complexes and by Vaska and coworkers 
in a more complete way for rhodium(I) and iridium(I) 
complexes,21~u seems to strongly support this assump- 
tion. 

It has been proposed’ that metal complexes with 
d* configurations should give place to more stable ad- 
ducts* than complexes with a d*’ configuration. On 
the contrary the bistriphenylphosphinoplatinum(0) 
adducts are more stable than the analogous adducts 
of Vaska’s compound. Only by substituting chlorine 
with iodine in Vaska’s compounds is it possible for 
instance to obtain an oxygen adduct which can be 
compared in stability with the related platinum(O) 
adduct. This fact confirms that care must be used 
in comparing the energy data of the gaseous ions or 
metals, because the ligands play an important role 
which cannot be easily defined when the complexes 
have different types and numbers of ligands and a 
different stereochemistrv.2’.22 

Finally, it is interesting to consider the proposed 
similarity25 between the reactivity of carbene RIG: 
and the reactivity of Pt(PPhj)r or similar low oxida- 
tion state complexes. This similarity, which has 
been found in many other carbenoid species,26 is also 
supported by some methods of formation of several 
platinum complexes; in fact the withdraw1 of HX 
from PtHX(PPh,)I with alkoxides or with lithium al- 
kvls is similar to the formation of : CC12 from CHC~J 
with alcoholic KOHn or of : CHCl from CH2C12 with 
lithium alkyls?* There are, however, some important 
differences in reactivity between carbenes and low- 
valent metal complexes. For instance carbenes, and 
halocarbenes particularly, behave mainly as electro- 
philic species (for instance they show a preference 
for reactions with olefins containing electron-dona- 
ting substituentsB) while low oxidation state com- 
plexes behave more as nucleophilic species (for in- 
stance they show a preference for reactions with 
olefins containing electron-acceptor substituents?. 

(*) Stability is considered as stability to adducts dissociation. 
(23) G. C. Bond, Discuss. Faraday Sm.. 41, 200 (1966). 
(24) S. Cam& and R. Ugo, Inorg. Chim. Acto Rev., 1, 49 (1967). 
(25) 1. Halpern, Chem. Eng. News, 44, 68 (1964). 
(26) 0. M. Nefedow and M. N. Manakov, Angew. Chem. Inlernof. 

Edn.. 5, 1021 (1966). 
(27) J. Him, /. Amer. Chem. Sot., 72. 2438 (1950). 
(28) V. Franzen and L. Fikesntscher, Chem. Ber., 95, 1958 (1962). 
(29) W. E. Doering and W. A. Henderson Jr., /. Amer. Chem. 

Sot., 80, 5274 (1958). 
(30) W. H. Baddley, /. Amer. Chem. Sot., 90. 3705 (1%8), and 

references therein. 



Dihabcarbenes are less reactive with acetylene$’ 
than with olefms while low valent transition metal 
complexes behave in the reverse manner.” These 
facts suggest that the proposed similarity is more 
apparent than real. 

Experimental Section 

Starting materials were prepared as described in 
other papers.3 

Melting points were determined on a Leitz Heitzti- 
schmikroskop and were not corrected. Analyses were 
carried out in the analytical laboratory of Milan 
University. 

Infrared spectra were recorded using a Perkin- 
Elmer 621 (grating) spectrometer or a Perkin-Elmer 
237 instrument. ‘H n.m.r. spectra were recorded in 
CDCl3 using a Varian-100 instrument and a Perkin- 
Elmer R-10 instrument operating at 60 MC, with te- 
tramethylsilane a6 internal standard. 

Attempted syntheses of bistriphenylphosphinopla- 
tinum(0). A) A stream of dry and very pure nitrogen 
was bubbled through an ethanolic suspension (30 ml) 
of Pt(PPh&(GHd) (1 mmole) for several hours. The 
colour of the insoluble material changed from cream 
to pale yellow. The infrared spectrum of this ma- 
terial showed the presence of some of the unchanged 
starting complex.5 The same results were obtained 
in n-hexane and other hydrocarbon solvents. 

When the nitrogen was impure the colour of the 
solution and of the suspended material changed to 
brown-red, due to oxygen, and the insoluble complex 
had an i.r. spectrum and analysis similar to that of 
[Pt(PPh3h13.‘” 

B) Oxygen was bubbled through an ethanolic so- 
lution (30 ml) of [Pt(PPh&H]HSOh (2 mmoles) and 
an ethanolic solution of KOH (8 mmoles) was slowly 
added. A yellow compound separated quickly, it 
was filtered and washed with warm water followed 
by cold methanol and dried under vacuum for several 
hours. m.p. 150-160X! (dec). Found: C, 61.0; 
H ,4.42; P, 8.77; Pt, 27.17. M.W. 520 (benzene 
solution). Calcd. for CxH3oP2Pt: C, 60.3; H, 4.17; 
P, 8.62; Pt, 27.1; M.W. 719. GH45P3Pt requires: 
C, 66.0; H, 4.59: P, 9.48; Pt, 19.8; M.W. 981. 

C) H202 (120 vol) (0.05 ml) was added, with stirring, 
to an ethanolic solution (30 ml) of [Pt(PPh3)3H]HSOI 
(0.215 g). After a few minutes an ethanolic solution 
of KOH (0.032 g) was slowly added. A yellow com- 
pound precipitated; it was separated by filtration, 
washed with ethanol and warm water (until no sul- 
phate ion was detected in the filtrate), finally with 
ethanol and dried under vacuum: yellow air-unstable 
crystals were obtained. m.p. 150-160°C (dec). Found: 
C, 60.51; H, 4.39; P, 8.75; Pt, 27.4. 

This reaction was repeated several times under 
the same conditions and yellow materials were ob- 

(31) T. A. Dyakonow and L. Danilkina, Zhur. Obshchei. Rhim., 
32, 1008 (1962). 

(32) I. P. Collman and J. W. Kang. J. Amer. Chem. Sm., 89, 844 
(1967); S. Cenini, R. Ugo, and G. LaMonica, J. Chem. Sot. (A), 
following paper of this series. 
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tained (m.p. around 140 and 155°C) which analysed 
as follows: C, 64.29, 63.15, 65.61, 54.43; H, 4.36, 
4.34, 4.66, 4.41. 

’ D) Hz02 (120 vol) (2 ml) was added with stirring 
to a suspension of Pt(PPh,J3 (1 g) in ethanol (40 
ml). After a few minutes the yellow compound was 
filtered, washed with ethanol followed by n-hexane 
and dried under vacuum. Found: C, 63.85, 63.34; 
H, 4.43, 4.55. 

E) To a suspension of trans-PtHCN(PPh& (0.2 
mmoles), in absolute ethanol (15 ml), at room tem- 
perature an ethanolic solution of KOH (0.4 mmoles) 
was added, with stirring, under nitrogen. The tem- 
perature, was then rised to 65°C. A clear yellow 
solution was obtained. After a few minutes a yellow 
precipitate was formed. It was filtered washed with 
water, followed by ethanol and n-hexane and dried 
under vacuum. Found: C, 65.56, 65.43; H, 4.46, 
4.40. 

F) A solution of butyl lithium (3 mmoles) in n- 
hexane was added to a suspension of trans-PtHCl- 
(PPh& (1 mmole) in absolutely dry n-hexane (30 ml), 
mantai,ned at -10°C with stirring under nitrogen. 
The suspended white solid became slowly yellow. 
After 60 minutes it was filtered, washed several times 
with n-hexane and then with methanol which dis- 
solves an air-unstable by-product which contaminates 
the precipitate. 

The methanolic solution became brown when the 
filtration was carried out in the open atmosphere. 
The yellow powder was washed with acetone, in or- 
der to remove the unreacted PtHCl(PPh&, and final- 
ly with n-hexane and then dried under vacuum 
(1 mm). Found: C, 61.5; H, 4.42; M.W., 440, 
500 (benzene solution). 

Reactivity of Pt(PPh,)z towards CZH+ CzHz, 01, CO. 
A) The material, prepared as described in F) (pre- 
vious section) was suspended in ethanol (previously 
deoxygenated with a stream of CzH4) and CzH4 was 
bubbled through with stirring. After 15 minutes 
the yellow suspended solid became white. The com- 
pound was filtered and dried under vacuum. Its i.r. 
spectrum was identical to that of Pt(PPh&(C2H4) pre- 
pared as described elsewhere.5 

B) The interaction with CzH2 was carried out as 
described in A). The white-cream product was iden- 
tical to Pt(PPh&(CzHJ already described.32 

C) The zerovalent platinum complex obtained as 
in F) (previous section) was dissolved in benzene and 
O2 was bubbled through the solution for 10 minutes. 
A Dale-cream compound precipitated. It was filtered 
and dried under vacuum. Its i.r. spectrum was iden- 
tical to that of Pt(PPh3)202.5 

D) The zerovalent platinum complex obtained as 
in F) (previous section) was suspended in n-hexane 
and CO was bubbled through the solution with stir- 
ring. After a few minutes a white compound was 
collected by filtration: its i.r. spectrum was identical 
to that of Pt(PPh3)2(C0)2.4 
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Reactivtiy of Pt(PPh&(GH4) towards C2H2, CO, 
02, Hz. A) CZHZ wa bubbled through a xylene solu- 
tion of Pt(PPh&(GH& On cooling to -20°C and 
by adding petroleum ether a white-cream compound 
precipitated. Its i.r. spectrum was identical to that 
of Pt(PPh&(GH&= 

B) Pt(PPhX)2(C2H4) was suspended in n-hexane and 
CO was bubbled through with stirring. After 30 
minutes a white compound was collected by filtra- 
tion; its i.r. spectrum was identical to that of Pt- 
(PPhMC0)2P 

The same reaction was carried out in CHCh solu- 
tion. After a few minutes the i.r. spectrum showed 
the presence of Pt(PPh&(C0)2. 

C) Pt(PPhlh(CJ%) was dissolved in benzene and 
02 was bubbled through the solution. After 10 minu- 
tes a pale-cream compound precipitated. Its i.r. 
spectrum confirmed the formation of Pt(PPh&02.5 

D) Pt(PPh&(GH4) suspended in degassed ethanol 
or dissolved in stabilised chloroform, was stirred un- 
der hydrogen (1 atm) at room temperature. After 
3 hours a white solid material was recovered by fil- 
tration (ethanol) or evaporation to dryness (chloro- 
form). The material was clearly a mixture of the 
starting complex and other products. It showed 
weak infrared absorptions at 2257 and 858 cm-‘. At- 
tempts at recrystallisation were unsuccessful. 

Reactivity of Pt(PPh&(C2H2) towards O2 and CO. 

The reactivity of Pt(PPhMGH2) towards 0~ and 
CO gave the same products as were obtained by reac- 
ting Pt(PPh&(C2H4) with the same molecules under 
the same experimental conditions. Pt(PPhMGHz) 
did not react, in the same conditions, with ethylene 
and hydrogen. 

Reactivity of Pt(PPh,T)j towards C2H4, C2H2, CO. 
A) Pt(PPh& suspended in ethanol did not show any 
appreciable interaction with ethylene and the yellow 
starting material was recovered unreacted. 

B) By bubbling acetylene through a saturated xyl- 
ene solution of Pt(PPh&, the solution became pale- 
yellow. On cooling to -75°C a white-cream com- 
pound precipitated. It was collected and its i-r. spec- 
trum was identical to that reported for Pt(PPh&- 
(c~H2J.3~ 

C) Pt(PPh& was dissolved in pure chloroform and 
carbon monoxide was bubbled through the solution 
whilst the reaction was followed by infrared spectro- 
scopy. The first material formed was Pt(PPhjh(C0) 4 
which changed quickly into Pt(PPhJ)z(CO)t.’ Pas- 
sing nitrogen through this final solution the spectrum 
reverted into that of Pt(PPhM0, which corresponds 
to that of Pt(PPh&(CO) 4 in solution. 
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