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X-Ray Crystallographic Determination of the Structure of Tris-[p-acetato- 
p-acetoxirnato-palladium( 11)]-0.5-Benzene: a Trimeric Compound of Palladium 

containing a Novel Bridging Ligand 
By ANNE MAWBY and G. E. PRINGLE* 

(Department of Inorganic and Structural Chemistry, University of Leeds, Leeds LS2 9 JT) 

Summary The trimeric molecule, [Pd(OAc) (ONCMe,)] 3t 

contains a non-crystallographic threefold axis : each pair 
of palladium atoms is bridged by an acetate group and 
by an acetoximate group, the latter through both 
nitrogen and oxygen. 

BY refluxing equimolar quantities of palladium( I I) acetate 
and acetoxime in acetic acid and recrystallising the reddish 
product from benzene-light petroleum a compound of 

stretching vibrations in the i.r. spectrum showed the 
absence of free acetoxime and the compound was tenta- 
tively formulated as [Pd(OAc) (ONCMe,)],, +C,H,.f 

The trimeric formulation of the compound suggested the 
presence of bridging ligands and the crystal structure was 
undertaken in order to determine the mode of bonding 
between acetoximate and palladium. 

Crystals of [Pd(OAc) (ONCMe,)] 3,&c,3H[, are triclinic, 
space group Pi with a = 15.27, b = 9.68, c = 9.50 A, 
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empirical formula C,H1,Rto,Pd separates. [M.p. 220° 
(correct analysis)]. Osmometry in benzene showed it to be 
trimeric and integration of the n.m.r. spectrum shows the 
presence of one molecule of benzene per six acetate groups 
and per six acetoximate groups. The absence of v(0H) 
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a = 105.4, Data were coll- 
ected by the equi-inclination Weissenberg technique with 
Cu-K, radiation. 1838 independent reflections, from 
hk0 to hk6, were recorded from a square plate-shaped 
crystal (thickness 0.03mm) mounted about one of the 
sides. The structure was solved, from the visually esti- 
mated intensities, by Patterson and Fourier techniques. 
The conventional R factor from the block-diagonal least- 
squares refinement with anisotropic thermal parameters 
for the palladium atoms is 13.1%. 

The trimeric molecule [Pd(OAc) (ONCMe,)] contains a 
non-crystallographic threefold axis. The three palladium- 
(11) atoms have square planar co-ordination (none of the 
angles at the metal atoms is significantly different from 
go"), and each pair of palladium atoms is bridged by a 
planar acetate ligand and also through the nitrogen and 
oxygen atoms of a planar acetoximate group. The square 
planes of co-ordination make an average angle of 10" with 
the normal to the plane containing the three palladium 
atoms: this tilting reduces the span which the acetoximate 
ligands would otherwise be required to bridge and has the 
effect of opening out the acetate 0-C-0 angle to 129' 

= 99.8, y = 101.9", 2 = 2. 

t We are indebted to Dr. D. Wright, Imperial Chemical Industries Limited, Heavy Organic Chemicals Division, for the preparation 
of this compound and for the experimental details in the first paragraph. 
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which is larger than usua1.l The geometry of the acetoxi- 
mate ligand is very similar to that found in crystalline 
acetoxirne, the C-N and N-0 bonds in the bridge being 
approximately double and single respectively. The co- 
ordination of the acetoximate group to a metal through 
both nitrogen and oxygen is unusual: the only example is 
in meZn(ONCMe,)], where however, each oxygen is 
bonded to two zinc atoms and each nitrogen to one zinc 
atom.2 

Average values of some important bond lengths (A) and 
angles (degrees) with the e.s.d.’s of these mean values in 
parentheses are given in the Table together with some 
relevant dihedral angles, where, for example, C( 1) ’- C(2’) 

represents the mean of the three bond lengths C(1)- C(2), 
C(4)-C(5), and C(7)-C(8) and the abbreviations (a) 3Pd, 
(b) SqPd, (c) Ac, and (d) Ox refer to the planes containing 
(a) the three palladium atoms, (b) a palladium atom and 
the four atoms bonded to it, (c) an acetate group and the 
two palladium atoms bridged by it, and (d) an acetoximate 
group and the two palladium atoms bridged by it, respect- 
ively. The benzene of crystallization is not involved in 
co-ordination: the dihedral angle between the plane of the 
benzene molecule and the plane containing the three 
palladium atoms is 38”. 
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