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Abstract 

Chloride abstraction from [{M(n3 - C,H,JCI),,] (M = Pt, n = 4 or 
M = Pd, n = 2) by (NBu,),[cis-Pt(C,Fg)z(~SiMe~)z] (1) gives rise 
to novel homo- and hetero-dinuclear zwitterionic derivatives (NBu,) 
[{cis-Pt(C,FS)2(~SiMe3),}M(~3-C3H~)] (M = Pt 2; M = Pd 3) 
which are formed by a M(~3-allyl)+ unit attached to both alkynyl 
ligands of the (c~-Pt(C,F,),(~SiMe3)*)‘- fragment. The struc- 
ture of 3 has been established by X-ray diffraction. 
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Organometallic complexes with hydrocarbon bridges 
are of interest since they provide useful models for 
species thought to be present in heterogeneous cat- 
alytic reactions and on metal surfaces 111. We [2] and 
others [31 have successfully used bis(u-alkynyl) com- 
pounds to prepare homo- and hetero-dinuclear doubly 
alkynyl bridging complexes, and different reaction 
pathways have been observed depending on the bis(cr- 
alkynyl) derivative used [2,3]. Recently we have de- 
scribed the reaction between [ck-Pt(C,F&THF),] 
(M = Pt, or Pd; THF = tetrahydrofuran) and [cis- 
Pt(C,F,),(GCR),l*- which results in anionic com- 
plexes [(C,F,),Pt(~-~R),M(C,F,),]*- (Scheme 1, 
A) through alkynyl transfer, and these complexes were 
suggested to be formed via intermediate polar species 
[((C,F,),Pt(~R),}M(C,F,),l*- (Scheme 1, B) that 
subsequently transfer one alkynyl group from one metal 
to the other, forming the less polar final complexes 
(Scheme 1, type A) [2al. 

In this communication we report on the reactions of 
(NBu,),[cis-Pt(C,F,),(C=CSiMe,),] 1 [4* I with 
[M(C,H,)Cll, (M = Pt, it = 4; M = Pd, IZ = 2) which 
form novel homo- or hetero-dinuclear anionic deriva- 
tives (NBu,)k%r-Pt(C,F,)2(C=CSiMe3)2)M(~3-C3H,)] 
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Fig. 1. View ofOthe structure of the anion [(Pt(C,Fs),(GCSiMe,),)Pd(n3-C,H,)I- m complex 3 with the atomic numbering scheme. Selected 
bond lengths (A) and angles p). Pt(l)-c(1) 2.031(17), Pt(l)-C(6) 1.986(18), Pt(l)-C(ll) 2.070(16), Pt(l)-C(17) 2.078(16), C(l)-C(2) 1.201(25), 
C(6)-C(7) 1.238(27), Pd(l)-C(1) 2.279(17), Pd(l)-C(2) 2.357(19), Pd(l)-C(6) 2.289(18), Pd(l)-C(7) 2.349(20), Pd(l)-C(23) 2.119(27), Pd(l)-C(24) 
2.100(26), Pd(l)-C(25) 2.149(26), Pt(l)-Pd(1) 3.049(2), C(l)-Pt(l)-C(6) 81.8(7), Pt(l)-C(l)-C(2) 167.7(16), C(l)-C(2)-%(1) 167.4(17), Pt(l)- 

C(6)-C(7) 167.6(16), C(6)-C(7)-Si(2) 165.5(18). 

(M = Pt 2; M = Pd 3). The formation of complexes 2 
and 3 is very unusual since they are highly polar 
anionic species (formally zwitterionic) in which the 
dianionic (cis-Pt(C,F,),(~SiMe~)*}*- chelates a 
cationic [M(n3-allyl)]+ fragment. In spite of this no 
alkynylation processes have been observed in these 
reactions and no complexes of type A (with one 
acetylide a-bonded to each metal) have been formed. 
Furthermore, the formation of dinuclear organometal- 
lit complexes with such different ligands is also very 
rare [7]. 

The reaction of (NBu,),[cz&Pt(C,F,),((3=-CSiMe,),] 
(1) with [{Pt(C,H,)Cl},] in a 4 : 1 molar ratio in acetone 

* Reference number with an asterisk indicates a note in the list of 
references. 

affords 2 [8a*] as a white crystalline solid. Similarly, 
the reaction of (NBu,)2[c~-Pt(C,F,)2(CkCSiMe,),l 
with [{Pd(~3-C,H,>Cl]21 in a 2: 1 molar ratio affords 
complex 3 as a yellow microcrystalline solid [8b]. Both 
processes are summarized in eqn. (1). 

n(NBu,),[Pt(C,F,),(~iMe,),l+ [{WWWt],] - 
M=Pt,n=4;M=Pd,n=2 

n(NBu,)[{Pt(C,Fs)@rCSiMe,),)M(n3-CsHs)]+ n(NBu,)Cl 

(1) 

Satisfactory analytical and conductivity data [8* I are 
obtained for 2 and 3. The ‘H and i9F NMR spectra of 
each complex at room temperature shows that in solu- 
tion both the C,F,, and the trimethylsilyl groups are 
equivalent [8*]. Their IR spectra [8*1 exhibit two strong 
v(W) absorptions (1909, 1875 cm-’ 2; 1955, 1938 
cm-’ 3) at lower frequencies than those observed for 
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the mononuclear precursor 1(2028,2009 cm-‘) and in 
the range expected for carbon-carbon triple bonds 
side-on-coordinated to a transition metal [2,3]. 

The stable and unusual combination of an ally1 and 
two alkynyl groups in these complexes prompted us to 
explore the structure of one and a single-crystal 
diffraction study was therefore carried out on 3 [9*1. 
This study supports the spectroscopic data and shows 
(Fig. 1) that the dinuclear compound consists of a 
(Pd(n3-C3Hs)}’ unit stabilized by symmetric side-on 
coordination of the palladium atom to the CX bonds 
of both alkynyls of the c~-{Pt(C,F,),(~SiMe,),)*- 
fragment. The palladium atom is further symmetrically 
coordinated to an ally1 group. The dihedral angle be- 
tween the n3-ally1 group and the plane formed by the 
Pd atom and the midpoints of the (3=-c triple bonds 
(120.6Q.9)“) and the angle at C(24) [118.4(24)“] are 
similar to those found in other (~3-allyl) palladium 
complexes [71. The platinum atom is in a slightly dis- 
torted square planar environment and the bond lengths 
and angles of the acetylene skeletons are very similar 
to those found in [{Pt(dppeXC%CPh),)Pt(C,F,),l [2al. 
The central PtC(l>C(2>C(16)C(17)Pd core is not planar 
and the Pt(1) *. * Pd(1) vector forms an angle of 
123.4(2)0 with the perpendicular to the coordination 
plane of Pt(1) and of 68.0(19)0 with the perpendicular 
to the q3-ally1 group. A similar nonplanar structure has 
also been found in [{Pt(dppeX~Ph),)Pt(C,F,),] [2a] 
but [{L,Ti(C=CPh),}Co(CO)I [3cl and [(L,Ti(cr-CSi- 
Me,),)FeCl,l [3dl display planar Ti(acetylide)M (M = 
Co or Fe) cores. Finally, the Pt(1) - * * Pd(1) distance 
(3.049(2) A> is greater than the sum of covalent radii, 
excluding any metal-metal bonding. 
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Atomic coordinates, bond lengths and angles, and thermal param- 
eters have been deposited at the Cambridge Crystallographic Data 
Centre. At the end of the refinement, we observed in a difference 
Fourier map, ca. 5 weak peaks lying in an interstitial region. Two 
of these peaks were largest 0.9 eAm3, however it was not possible 

to refine any reasonable combination of these sites (modelled as 
disordered acetone), either with or without distance restraints or 
thermal parameter constraints. A packing diagram (available as 
supplementary material) shows an interstitial cavity capable of 
accommodating a molecule of acetone. 


