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Palladium acetate reacts with acrylonitrile to give a 1 : 2 mixture of (€)- and (Z)-MeCO&H=CHCN as the final product; 
reaction in 1,2-dichloroethane at room temperature gives a stable organopalladium compound, which has been 
characterised as Pd(MeC02)2(CH~CHCN) by X-ray crystallography, and represents the first example of an 
acetoxypalladium intermediate isolated in the absence of stabilizing ligands. 

Stable products are usually formed by addition of nucleophiles involve attack by an oxygen nucleophile to produce an alkoxy- 
to palladium co-ordinated dienes,l whereas the corresponding (or acetoxy)alkylpalladium intermediate which, to our know- 
adducts from monoalkenes generally decompose during ledge has not been isolated in the absence of stabilizing 
attempted isolation .2 Reaction of monoalkene palladium ligands. The compound (q5-CSH5)Pd(PPh3)CH2CH20Me has 
complexes with RO- or MeC02- groups are related to the been isolated and characterized.3 
Wacker process and have been extensively studied. These We have studied the reaction of acrylonitrile in the presence 
reactions with palladium co-ordinated alkenes are thought to of ‘Pd(MeC02)2’ which gave as the final product a 1 : 2 mixture 
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Figure 1. A view of two dimeric units of compound (1) along the crystallographic 4, axis with the numbering scheme of the independent atoms 
shown. Pd-Pd distance in A. 

of (E)-  and (2)-cyanovinyl acetate according to reaction (1) 
and simultaneously afforded palladium metal.4 However 
when ‘Pd(MeC02)2’ was dissolved in 1,2-dichloroethane and 
stirred at room temperature for five days in the dark, in the 
presence of a large excess of CH2=CHCN a red solution was 
obtained. Separation on silica gel column gave a red-orange 
product which after crystallization from dioxane was analysed 
as Pd(MeC02),(CH2=CHCN) (1) by i.r., 1H, and 13C n.m.r. 
spectroscopy and X-ray diffraction. t Compound (1) shows i. r . 

t Crystal data: C+H9N04Pd - 1 dioxane (arranged in different sites), 
tetragonal, space group 14,la, a = b = 23.20(4), c = 12.55(5) A, U = 
6757 A3, D, = 1.44 g cm-3, M = 365.66, Z = 16, p(Mo-K,) = 11.0 
cm-*, F(O00) = 2944, R = 0.061, R, = 0.082 for 2185 reflections with 
1>30(Z) and 3.5” >8>27” after absorption correction. The structure 
was solved by the heavy atom method and refined by full-matrix least 
squares with hydrogen atoms in calculated positions using computer 
programs from the CAD4-SDP package .6 The atomic co-ordinates for 
this work are available on request from the Director of the Cambridge 
Crystallographic Data Centre, University Chemical Laboratory, 
Lensfield Road, Cambridge CB2 1EW. Any request should be 
accompanied by the full literature citation for this communication. 

bands in KBr at 2260111 cm-1 (vCN); 1740s, 1220s cm-1 
(acetate ester); 1580s, 1412m cm-1 (acetate anion). The 1H 
n.m.r. spectrum, recorded on a VARIAN EM 390 90 
MHz spectrometer, exhibits two sharp intense singlets at 6 

Pd(MeC02)2(CH2=CHCN) 
(1) 

1.85(3H) and 2.02(3H), attributable to methyl protons of two 
different acetate groups, together with a doublet of doublets 
centred at 6 2.85( 1H) and a multiplet at 6 4.25(2H) attributed 
to non-equivalent methylene protons. Much weaker signals 
are also present in the spectrum probably indicating partial 
dissociation of the product. The 13C n.m.r. spectrum shows 
signals at 6 1.2(d, lJc,H 149 Hz), for methine carbon, at 6 
20.7(q, lJc ,H 130 Hz) and 23.5(q, 1Jc,H 130 Hz) for methyl 
carbons, and at 6 62.4(t, lJc,H 151 Hz) for the methylene 
carbon. The resonances at 6 131.2, 170.7, and 184.7 are 
attributed to -CN, ester carbonyl and to the -CO group of the 
acetate anion, respectively. All these assignments are made by 
comparison of our data with 13C n.rn.r. spectra of related 
compounds.5 A strong influence of the metal on the CN 
carbon atom resonance is observed when compared with the 
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-CHTCN group.5 All these data are in agreement with the 
existence of a (MeC02)Pd-CH(CN)CH2( 02CMe) moiety. 

‘Pd( MeC02)2’ 
CHyCHCN - MeCO,CH=CHCN (1) 

Single crystals of compound (1) were obtained as bright 
yellow plates and covered with epoxydic cement, as they very 
rapidly lost crystallinity. The crystal structure of compound 
(1) consists of Pd-Pd units joined by double acetate bridges 
arranged around the crystallographic 41 axis (Figure 1). The 
cyanoethylacetate moiety acts as a bidentate bridging ligand 
with two metals of different dimeric units through a pallad-, 
ium-carbon (J bond and nitrile co-ordination. The Pd-Pd 
distance of 2.893(1) A can still be regarded as non-binding;7 
the covalent radius of square planar PdII was estimated as 
approximately 1.31 A.8 The nitrile co-ordination and the 
acetate bridges probably give the unexpected stability to the 
complex. Thermal decomposition of compound (1) leads, via 
P-extraction, to palladium metal and a 1 : 2 mixture of ( E ) -  and 
(Z)-MeC02CH=CHCN as determined by 1H n.m.r. spectra,- 
scopy . 
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