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Laser Raman Study of the Z-G-Bond Conversion in n-Allylpalladium 
Complexes 

By L. A. LEITES,* V. T. ALEKSANYAN, S. S. BUKALOV, and A. 2. RUBEZHOV 
(IITrtstitute of Organo-Element Compounds,  Academy of Sciences of U.S.S.R., Vavilova 28, Moscow, C7SS.R.) 

Summary The laser Raman spectra of n-allylpalladium 
chloride and its complexes with triphenylphosphine and 
dimethyl sulphoxide show that the co-ordination of these 
ligands with the Pd atom in rr-allylpalladium complexes 
does not cause the conversion of the n-ally1 group to the 
asymmetric of a-bonded form, but that only a cleavage 
of the bridged Pd-Cl bond occurs. 

IN a number of papers1 n.m.r. spectra of the allyl, methallyl, 
and crotyl complexes of palladium are interpreted in terms 
of a n-a-bond conversion in the allylic ligand. It is 
assumed that addition of donor ligands stimulates rapid 
exchange reactions of the type 

which are responsible for the transition of the A,M,X n.m.r. 
spectrum through an intermediate to A&. 

To elucidate whether in palladium n-allyls the Pd 
co-ordination with such ligands as triphenylphosphine or 
dimethyl sulphoxide affects the allyl group bond structure, 
we investigated the Raman spectra of n-allylpalladium 
halides and some of their complexes with PPh, and DMS0.t 
We report here the solid-state Raman spectra of (n-all- 
PdCl),, and PPh,, and of their adduct allPdCl,PPh, 
(Figure 2), as well as those of liquid Me,SO and an Me,SO 
solution of (n-allPdCl), (molar ratio 10 : 1, respectively) 
(Figure 1). 

The Raman spectrum of a solution of (n-allPdCl), in 
Me,SO shows no lines in the 1600-1640 cm-1 region 
attributable to vcZc of a a-allylic group.* The lines corres- 
ponding to the n-ally1 modes are present virtually unchanged 

particularly in the region 370-400 cm-1 (stretching modes 
of Pd-n-all), at ca. 500, ca. 1030, and ca. 1500 cm-l (bending, 
symmetric, and antisymmetric stretching modes of the 

cm -' 
FIGURE 1. The Raman spectra of liquid dimethyl sulphoxide 
(.... ..... ), solid (n-allPdCl), (-----) and Me,SO solution of (T- 

allPdCl), molar ratio 10 : 1, respectively (- 1- 

w-ally1 system, respectively). The spectrum exhibits some 
new lines in the region 290-350 cm-l, while the strong line 
258 cm-l (stretching Pd-C1 bridged mode) is absent. In 
the spectrum of the solid adduct allPdCl,PPh, (Figure 2) 
an analogous situation is observed, but in this case i t  is not 

cm -1 

FIGURE 2. The Raman spectra of solids PPh, (..*..*.*), (n- 
allpdcl), (-----), and their adduct allPdCl,PPh, (- ). 

t While this manuscript was being prepared, Nakamoto, and A d a m ~ ~  have reported the Raman spectra of (p-allPdX), where 
X = Cl,Br, which are in agreement with our results. 
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so obvious because of the overlapping of several lines in the 
spectra of the original compounds. 

From these results, we conclude that the co-ordination 
of the donor ligand with the Pd atom in palladium allyls 
does not cause the conversion of the n-ally1 group to the 

asymmetric or a-bonded form, but that cleavage of the 
bridged Pd-C1 bond occurs. 

The Raman spectra were taken using a spectrometer of 
the modified DFS-12 type equipped with a He/Ne 50 mW 
laser. 
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