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SUMMARY 

‘H NMR studies of an equilibrium mixture of 1,1,1,5,5,5-hexafluoropentane-2,4 
dionato-rr-allylplatinum(I1) [IA] and bis(1 ,1 ,1,5,5,5-hexafluoropentane-2,4dionato)bis- 
b-allyl)diplatinum(II) [IB] show that the ~allylic ligands of (IB) exhibit temperature 
dependent tautomeric behaviour, giving rise to a site-exchange between protons on these 
ligands. 

Only recently have allylic complexes of I%’ been characterised by means of ‘H 

NMR spectroscopy and X-ray crystallography. In the solid state chloroallylplatinum(I1) 

has been shown to be tetrameric and acetylacetonatoallylplatinum(I1) to be dimeric’. 
Both complexes contain bridging ~-ally1 ligands, but have proven too inso!uble for ‘H 

NMR measurements’. Complexes of I%’ containing substituted allylic ligan.ds have been 
shown with one exception’, to contain n-bonded allylic moieties2. 

1,1,1,5,5,5-Hexafluoropentane-2,4-dionatoa~ylplatim(II) has recentilr been 
prepared in this laboratory as a stable, red, crystalline solid, soluble in common orgy+ 
solvents. The ‘H NMR spectrum of this complex in CDCls or toiuene-da solution at 
-25” clearly demonstrates the presence of an equilibrium mixture of monomer (IA), 
containing a symmetrically n-bonded ally1 ligand, and dimer (IB), containing @lyl 
ligands (see Fig. 1 and Table l)*. 

On warming a solution of (IA) and (IB) in toluene-d, to +70” the AGMPX 
pattern of the /.&lyl &and of (IB) collapses to a broad resonance. Further warming to 
+lOO” generates an AMaX, pattern for the protons of the p-allylic ligand, due to a site- 
exchange process which interconverts H’ with H4 and H” with H3. The AMsXa pattern 
of the n-bonded allylic protons of the monomer (IA) remains sharp and these resonances 

*This equilibrium is dS.0 evident iu the ‘“C NhfR spectrum, and in molecular weight observation. 
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Fig. 1. ‘H NMR spectrum (220 MHz; CD&; -20”) of 1 1 1 5 5 , , , I , 5-hexafluoroacetylacetonatoallyl- 
piatium @), showing an equiliirium mixture of (IA) and (IB). Notation of resonances; cg. Hi 
denotes H3 in complex (IIS). Shaded Peas denote “‘Pt satellites. 

TABLE 1 

‘H NbfR DAi’A (100 MHz; toluened,; -25”) FOR COMPLEXES (IA) AND (LB) 

7, J(Hz) a 

Complex H’ H’ Ha H4 HS HFAcac 

3A 6.60 8.22 8.22 6.60 -5.5 b 3.91 
Jr,5 6 Jh5 11 Ja,s 11 Ja,s 6 
J(Pt-H)40 J(Pt-H) 94 J(Pt-H)94 J(Pt-H)40 J@t-H) 8 

El 6.51 7.14 8.46 7.46 5.31 4.28 
Jv 7 J2,5 13 Ja,s 12 J.,,r 5 JS,l 7 

J5,2 13 
Ja,e 9 J+a 9 J5,3 12 

J5,4 5 
J(Pt-H)90 J@t-K)70 J(pt-IS) 104 J(Pt-H)49 J(Pt-H)82 J(Pt-HI5 

“f(H-II) andJ(Pt-H) were confirmed by running spectra at 60 MHz KDCl, and toluened,) and 
~2o‘MHz~&DCi;j ie~see Fig. 1). 
f~ Obscired by H5 resonance.of complex GB). 
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retain their coupling to ‘%‘t throughout the above temperature range, indicating that the 
exchange process occurring in (IB) cannot be proceeding via the intermediacy of (IA). 
Fzlrthermore the individual resonances of the r-proton of the hexafluoropentane-2,4- 

dionato (HFAcac) ligand in both (IA) and (IB) remain sharp and coupled to lg5Pt 
throughout the exchange process, showing that HFAcac dissociation is not a requirement 
for the exchange*. At +70” (close to T,) the shape of the coalescence envelope for the 
cr_hylic prqtons of (IB) is not affected by dktion, nor by addition of methanol (1 mol. 

per Pt atom),‘indicat$g that the exchange process is intramolecular and is probably not a 
solvolytic partial bridge-cleavage reaction*. Partial solvolysis of (IB) would be expected 
to result in either an AGMX, or Ax, pattern for the allylic protons rather than the 
observed AI&X, pattern. 

The above-data suggest the mechanism for the proton site-exchange process to be 
that shown in Fig. 2, a tautomeric rearrangement via a symmetrical bridging intermediate 
accounting for the site-interconversion of H’ with H4 and H2 with H” -. This represents 
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Fi. 2. Mechanism of proton site-exchange in complex (IB). 

* Observation of discrete resonances for the HFAcaciigand in (IA) and (IB) allows the equilibrium 
constant (K) for the dimer (IB) * 2 monomer (IA) system to be evaluated by integration. Log,& 
varies linearly with 1/T from +50” to +lOO”; AH+6.3 kcal-mol-’ and AS i16.8 e.u. 
* Methanol is an efficient nucleophilic reagent for increasing the rate of solvolysis of carboxylate 
bridging Ugands in PdU and F’tII systems4. 
~Preliminary cakdatiom indicate the ‘free-energy of activation for this exchange to be of the order 
of 16 kcala mbl-‘. Symmetrically bridging ~&yl ligands have been reported in the case of Cr, (allyI),* 
and (a.Uyl)Pd, (PPh,),I ‘. 
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a novei process in the dynamic stereochemistry of allylic transition metal systems and is 
of undoubted signifitanti in-the intennetallic transfer reactions of aliylic ligands which 
have been reported in recent years ’ _ The tautomeric rearrangement of the ~-ally1 &and 
mzy also be considered as a possible model for olefm isomerization reactions on metal 

surfaces. 
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