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Preparation and X-Ray Crystallographic Determination of the Structure of the 
Platinacyclobutenone [ (C,H,),P],Pt[ OC,( C,H,),] 

By \V. WONG, S. JUDITH SINGER, W. D. PITTS, S. F. WATKINS, and W. H. BADDLEY* 
(Coates Chemical Laboratory, Louisiana State University, Baton Rouge, Louisiana 70803) 

Summary The reaction of diphenylcyclopropenone with 
tetrakis(triphenylphosphine)platinum(O) is described, and 
the results of an X-ray crystallographic study of the 
product are reported. 

SEVERAL mechanisms have been suggested for the hydro- 
carboxylation of acetylenes to form a/I-unsaturated acids ;l 
one invokes2 the intermediacy of a metallacyclobutenone. 
The new complex reported here is the first authenticated 
example of a metallacyclobu tenone. 

The reaction between Pt(PPh,), and diphenylcyclopro- 
penone in dichloromethane at room temperature for 10 min 
gives the complex as yellow-orange needles in 60% yield, 
m.p. 158-160" (decomp.). A strong absorption a t  1652 
cm-1 is the only band observed in the 1500-2200cm-1 
region of the i.r. spectrum. 

The crystals are monoclinic, PZJc ,  a = 12.56(4), b = 
11.72(4), c = 28.34(9) A, /I = 107.5(9)', 2 = 4. Refine- 
ment on an isotropic model with 2029 diffractometer data 
yields an R value of 11%. The monomeric unit consists of 
a PtII central atom in quasi-square-planar co-ordination 
with two cis-PPh, ligands and a a-bonded bidentate ligand 
derived from diphenylcyclopropenone (Figure). All bond 
lengths are within the range found for similar mole~ules .~  

The most interesting feature of the molecule is its mode of 
formation via carbon-carbon bond cleavage. The metal 
atom has been inserted into a two-electron a-bond of the 
three-membered carbon ring, forming a four-membered 
heterocyclic ring with two Pt-C a-bonds of length 2.08(5) A. 
The PtC, heterocyclic ring is nearly coplanar with the PtP, 
part. The dihedral angle between these two planes is 
ca. 1l0, but none of the six atoms deviates from the least- 
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squares plane by more than 0-3 A. This PtP& portion 
defines the mean molecular plane. Both the C=C double 
bond and the remaining C-C single bond of the parent 
cyclopropenone retain their character, with bond lengths of 

plane of the molecule, with average C(pheny1)-Cpetero- 
cycle) bonds of 1-44(7) A, while the planes of the phenyl 
rings are approximately perpendicular to the plane of 
the molecule. The oxygen atom lies 0-4 A below the 
molecular plane, with a normal C=O bond distance of 
1-21(7) A. No interaction between the platinum and 
oxygen is expected due to the long distance, 2-95 A, between 
these two atoms. 

A 

Cyclopropenone-metal complexes have been of interest 
since Orgel suggested that they might be intermediates in 
hydrocarboxylation reactions of acetylenes6 Simple MO 
considerations led to the suggestion that cyclopropenones 
should be capable of forming metal wcomplexes analogous 
to those formed by cyclopentadienones and cyclohepta- 
trienones.6 Subsequently several cyclopropenone com- 
plexes were reported,’ but in all cases, except one,6 bonding 
to the metal appears to be via the oxygen atom. The 
ring-opening reaction, equation ( l ) ,  illustrates a new way in 
which cyclopropenones may react with metal complexes. 
This mode of reactivity is in contrast to recently reported 
reactions of the related small ring compounds dimethyl- 
cyclopropene and thiiren 1, l-dioxides with Pt(PPh,), where 
the three-membered ring remains intact to give (1) and (2), 
respectively.* 

FIGURE Strttcture of [(C,,H,),P]aPt[OC,(C6H,),1. Phenyl vings 
have been deleted for clarity. 
1.31(8) and 1.45(7) A, respectively. The centroids of the 
two phenyl rings attached to the PtC, ring lie nearly in the (Received, 5th Apri l  1972; Corn. 563.) 
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