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SUMMARY 

Addition of (CaPhs)(PFe) in CH,Cl, to a benzene solution of Pt(CaH,)(PPh,), 
gives [Pt(C3PhJ)(PPh,),] [PF6] which is sh own by X-ray diffraction to be a complex 

containing a localized cyclopropenyl ring system. 

The n-aromatic triphenylcyclopropenyl cation, CaPha+, has proven to be a 
versatile ligand’ in its reactions with transition metal complexes_ In compounds’ such as 
(7~4s Hs)Ni(~-C3Pha) the three-membered carbocyclic ring bonds to the nickel atom in a 

syrrnnetrical fashion. However, when this cation is added to the reactive d* species 
tran~-IrCl(Co)[P(CH~)~]~ a C-C bond in the cyclopropenium ring is cleaved to form the 
p adduct Ir(C3Ph3)C1(CO)[P(CH3)3]2+. H erein we report the preparation and crystal 
structure determination of [Pt(CsPhs)(PPh&] [PFe] -C6H6 in which the CsPhs+ moiety 
coordinates in a different manner than previously reported. 

When a stoichiometric quantity of (CsPhs)(PFe) in CHs Cls is added to a benzene 
solution of Pt(C,H4)[P(CeH5)a]s an orange complex results. Recrystallization from a 

CeH6/CH2C12 mixture affords single crystals of [Pt{Cs(CeHs)s ){P(C+Hs)a }a] [PFe] -&He. 
(Anal. Found: C, 59.82; H, 4_04;Pt, 17.72; P, 8.17_ PtC5,H_+sP3F6 calcd.: C, 60.40; 

H, 3.98;Pt, 17.2O;P, 8.20%.) 
Crystals of this complex occur in the monoclinic space group p2r /n. The unit cell 

contains four molecules and has the dimensions a = 12.276(2), b = 24.148(3), 
c = 18.491(l) A, /3 91.22(l)“. Intensity data were collected by the moving-crystal, moving- 
counter technique using Cr.&, radiation (219m_~, =G 1 loo). The intensities were corrected 

for absorption and the transmis sion coefficients ranged from 0.21 to 0.36. Standard heavy 



Fig. 1. The [Pt(C,Ph,)(PPh,), J‘ ion. Some pertinent angles and their standard deviations are: 
P(l)-Pt-P(2). 104~(1)~: CfiO)--Ft-C(30), 44.2(51°; P(l)-Pt-C(IO). 106.6t3Y; P(2)--F’t-Cf30), 
104.3(3)“; C(lO)-C(2O)--C!~30~, 69.1(9Y’; CU3&-CC30&-C(10), 54.7fW; C(2O)-C(lOHXK0.56.2W. 

atom techniques were used to solve the structure. Full-mat& least-squares refinement has 
TedtoacurrentvaIueforRofO.079whereR=~liF,1-1F,lI/I:IF,I. * 

Figure I gives a view of the cation. A dihedral angle of 6.8” was found between 
the Pt,P(l),~2) and the Pt,C(lO),C(30) portions of the molecule. However, a mean 
molecular plane can be defmed by atoms P~X~~~2),Pt,Ct~O) and C(30) since none of these 
atoms deviates by more than 0.15 A from tbis plane. Atom C(20) of the cyclopropenyf ring 
lies 0.95 18 above this essentially planar portion of the molecufe. The C3 ring is roughly 
perpendicular to the Pt,P(l),P(2) plane as evidenced by the dihedral angle of 11 lo found 
between these two segments of the molecule. The Pt-P(1) and Pt-P(2) distances of 
2.285(3) A and 2.322(3) A respectively are in the middle of the range3 found for 
Phosphorus to Pt” and Pt” bonds. 

Perhaps the most interesting feature of this molecule is the unsymmetrical 
relationship of the Cj ring to the metab Carbon atoms C(l0) and C(30) are equidistant 
from the platinum atoms (Pt-C(av.) = 2.09(l) IX) while the P&X(20) distance of 2.48(l) 18 
indicates a much weaker Platinum-carbon interaction. The former two Pt-C bond lengths 
compare favorably with the average value4 of 2.1 I( 1) II in the pIa~~~O~~,2~e~y~- 
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cyclopropene adduct, Pt(CsHz MQ )(PPhs)a _ As in other metallocenes of this type, 
unequaf metal-carbon interactions are mirrored5 in the C-C distances. The C(fO)-C(30) 

distance of 1.58(2) A is significantly longer than the average value of l-39(2) a 

(C(lO)-C(20) = l-38(2) li and C(20)-C(30) = l-40(2) a) determined for the other two 
bond lengths in the three-membered ring. This Iatter distance is essentially equal to the 
distance6 of l-373(5) Is in the uncomplexed cation, (C!, Pha )(ClO,). Moreover, the 
C(1 O)--C(3O) distance is comparable to the coordinated C-C double bond length of 

lSO(2) A determined in the cyclopropene4 complex Pt(C, Hz Me2)(PPh3);L. 
We suggest that both the coordination geometry of the CB ring and the 

lengthening of the Cfl Cl)-C(30) bond can best be described using the model for bonding of 
olefm’ * tozerovalent transition metals. If we assume that the major bonding interactions 
involve atoms Pt,P( l),P(2),C( 10) and C(30) and that the Cs ring occupies one coordination 
position then there is trigonal symmetry around the pla~urn~~) atom. Using this scheme, 
we fmd that [PtfC, Phs)(PPhs )a ]* can be regarded as a complex of a localized double bond 
in the cyclopropenyl ring. This is in contrast to the trihapto complexes’ 
(h3-CaPhs)Ni(h’-CsHs) and (h3-C3Phs)NiCl(Py]Z, Py = pyridine, which involve a 
delocalized cyclopropenyl ring system. It should be recognized that the above description is 

an approximation. An alternative to this view would be to consider this compound as a 
n-a,Uyl complex. However, because of the C-C and P&-C bond length patterns we deem the 
ally1 description to be less appropriate. 

Finally, it is kteresting to note that when C3Phsf is added to the coordinatively 
.unsaturated ci* complex, @ar.rs-IrCl(CO)[P(CHs)s]z , carbon-carbon bond cleavage occurs 
whereas no ring fission and concomitant oxidation takes place in the reaction of this carbo- 

cyclic ring with the d'* complex Pt(C2H~)(PPh3)2 - 
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