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The complex [Pt(cod)Cl(PMe,Ph)]BF, reacts in dichloromethane with 
SnArMe, compounds having Ar = 2-thienyl,2-benzo[b]thienyl, or 2-benzo- 
[b]furyl to give air-stable cationic aryl complexes [Pt(cod)Ar(PMelPh)]BF,. 
No reaction takes place when Ar = Ph. The cod l&and in the new complexes 
can be readily replaced by ligands such as PMe,Ph, dppe, or 4-dimethylarnino- 
pyridine. The ‘H and 31P-{1HJ NMR parameters of the various complexes are 
reported. 

Introduction 

We recently described the reactions between aryltrimethyltin compounds 
and the complex [Pt(cod)Cl,] to give [Pt(cod)(Ar)Cl] or [Pt(cod)Ar,], depend- 
ing on the mol ratio of reagents used 111. We showed that the rate of reaction 
increased with the ease of electrophilic substitution at the corresponding Ar-H 
bond, so that 2-thienyl- and 2-furyl-tin compounds, for example, were especially 
reactive. We have now examined the interaction of some aryltrimethyltin com- 
pounds with the cationic compIex [Pt(cod)Cl(PMe,Ph)]BF,. 

Results and discussion 

The complex [Pt(cod)Cl(PMe,Ph)]BFl reacted during a few hours’ reflux in 
dichloromethane with SnArMe, compounds having Ar = 2-thienyl, 2-benzo [ b]- 
fury& or 2henzo[b]thienyl, to give the new complexes [Pt(cod)Ar[PMe,Ph)]- 
BF, (eq. 1). A small quantity of Sn(BF,)Me, was obtained as a white precipi- 

[Pt(cod)Cl(PMe,Ph)]BF, + SnArMe, + [Pt(cod)Ar(PMe2Ph)]BF, + SnClMe, (1) 

* No reprints available. 
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tate, indicating that some exchange occurs between the tetrafluoroborate com- 
plex and the chlorotrimethyltin formed, and in order to obtain analytically 
pure samples of the cationic complexes an excess of sodium tetrafluoroborate 
was added. 

The [Pt(cod)Ar(PMezPh)]BF. complexes are air-stable white solids, very 
soluble in polar organic solvents; the conductivities in nitromethane are as 
expected for l/l electrolytes. The one perchlorate salt isolated has similar 
properties. There is no band in the 340-250 cm-’ region of the IR spectra, con- 
firming the absence of Pt-Cl bonds, but the characteristic bands of the counter- 
ions BF, (1050s and 525ms cm-‘) and ClO, (llOOvs, 620s cm-‘) are present. 
The NMR parameters are listed in Table 1. In the ‘H NMR spectrum the olefin 
protons give two distinct resonances with platinum satellites, and the low field 
peak is further split by coupling to the phosphorus nucleus E3J(PPt-CH 2.5 Ha)], 
and thus comes from the olefin protons trans to the phosphine ligand. The 
coupling constant 2J(Pt-CH) is larger for the low field peak, which is consistent 
with the lower trans influence of a triorganophosphine than of an aryl ligand. 
The coupling constants ‘J(Pt-P) of the [Pt(cod)Ar(PMe2Ph)]BFJ compleses, 
viz. 3440-3460 Hz, are substantially larger than that for the [Pt(cod)Cl(PMe,Ph)]- 
BF1 complex (2961 Hz); since the triorganophosphine ligand is trans to the 
olefin in all cases, the aryl groups clearly exert fairly large cis-influences. 

Some reactions of the complexes [Pt(cod)(B-C,H,S)(PMe,Ph)]BF, were 
studied by monitoring the changes in the 31P-{1H) NMR spectrum_ It was found 
that the cod ligand can be readily displaced by other neutral or anionic ligands. 
Thus two molar proportions of PiMe.Ph reacted immediately in CD&l= with 
[Pt(cod)(2-C,H,S)(PMezPh)]BFA to give [Pt(2-C~H,S)(Ph:Ie3Ph),lBF,, the NhIR 
spectrum of which shows the characteristic doublet and triplet sets of resonances_ 
Similar use of dppe gave a complex central resonance of multiplicity 12 asso- 
ciated with an ABX spin system, and an intricate arrangement of platinum satellites 
consistent with the structure [Pt(2-C,H,S)(dppe)(PMe,Ph)lBF,. Even 4-di- 
methylaminopyridine readily effected the displacement at room temperature, 
to give [Pt(2-C,H$)(4-Me2NC,H,N),(PMelPh)]BF,. The 31P-{‘H} NMR spec- 
trum of the solution obtained by treatment of [Pt(cod)(2-C,H,S)(PhqezPh)]- 
BF, with an excess of Et,NI in methanol containing a little water showed that 
the final products were Et,N[Pt(2-C,H,S)13(PMezPh)], 6 157.0 ppm, ‘J(Pt-P) 
4023 Hz and tiuns-[Pt(CJH3S)I(PMe,Ph),], 6 151.4 ppm, ‘J(Pt-P) 2583 Hz. In 
the reaction with Et4NCI, cis-, 6 153.9 ppm, ‘J(Pt-P) 4507 Hz, and trans- 
[Pt,(2-C,H,S)&l,(PMezPhz)] 6 153.9 ppm, ‘J(Pt-P) 4578 Hz, were initially 
produced, but further reaction took place to give Et,N[Pt(2-C,H,S)C1,(PMezPh)], 
6 157.2 ppm, ‘J(Pt-P) 4263 Hz, and trans-[Pt(B-C,H,S)Cl(PMe,Ph),], 6 145.6 
ppm, ‘J(Pt-P) 2651 Hz. 

No detectable reaction took place when [Pt(cod)Cl(PMe,Ph)]BF, was treated 
with the markedly less reactive_ tin compound SnPhMe,, the complex being 
recovered almost quantitatively after prolonged refluxing in dichloromethane. 
When reaction of 100°C in sym-tetrachloroethane (which was very satisfactory 
for reactions between [Pt(cod)Cl,] and the less reactive SnArMe, compounds) 
was used, extensive decomposition occurred, and a little [PtC1,(PMetPh)J was 
the only product isolated. The cationic complex [Pt(cod)CI(PMe,Ph)lBFJ is 
thus markedly less reactive than the neutral [Pt(cod)Cl,] towards aryltin com- 
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