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Complexes of the type [MC12XRJjzR-dim (M = 
Pd or Pt; XRS = arsine or phosphine) are formed in 
almost quantitative yield in the reactions of [MCI,- 
XRS] 2 with ediimine (l/I molar ratio Pt-dimer/R- 
dim). 

An X-ray study of [PtC12PBu3] ,t-Budim [Z = 2, 
a = 11.4540(11), b = 16.1169(7), c = 12.9202(12) A 
and fl = 99.82(l); R = 5.9%] reveals a structure 
consisting of two planar trans-PtCl,P-units bridged by 
a planar NCCN skeleton in anti-configuration [C-C 
1.48(2), C=N 1.27(3), N-Pt 2.214(10) A]. As a 
consequence of the orthogonal position of the 
platinum coordination plane and the NCCN plane the 
(3-imine proton resides a short distance from the 
platinum atom (about 2.6 A). The structure in solu- 
tion has been determined by ‘H, 13C, 3’P and 19’Pt 
NMR spectroscopy. The observed spectra point to 
retention of the structural features in solution as 
evidenced by a large down field shift of the imine 
protons, e.g. 9.58 ppm and an AA’MM’ pattern in 
[PdClzPEt,] ,t-Budim. The present compounds are 
the first examples of complexes which contain a 
o, a’-N, N’ planar bridging diimine ligand as a general 
structural feature. 

Introduction 

Considerable interest exists in the study of the 
coordination properties of the a-diimine molecule 
RN=CHCH=NR (R-dim) [l-4] . In the bimetallic 
iron and ruthenium complexes hexacarbonyl(l,4- 
diazadien)M2 (M = Fe [5] ; M = Ru [6]) the R-dim 
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ligand acts as a u, p*, q* binding ligand, whilst the u,u 
coordination mode of the R-dim ligand has been 
found in mononuclear metal-R-dim complexes 
[l-4]. However, the flexibility of the R-dim 
skeleton suggests that these ligands must have a more 
versatile coordination behaviour. This can be con- 
cluded from a study by Kliegmann [7] who showed 
that in solution the free R-dim molecule exists 
preferentially in the E(anti) configuration. Later elec- 
tron diffraction studies on t-Budim [8] showed that 
in the gas phase the R-dim ligand exists in a gauche 
form in which the C=N bond systems make an angle 
of 65” with respect to the syn form. Indeed in our 
study concerning the interaction of R-dim ligands 
with Ptr’, Pd” and Rh’ compounds the first examples 
of complexes containing u (monodentate) PdCl,(t- 
Budim), [9, lo], ut-,u’ (monodentate, fluxional) 
PtC12PPh3t-Bu-dim [lo] and a,~’ (bridging) Rh(C02)- 
Cl-~-(t-Budim)-Rh(CO)2Cl [9] R-dim ligands were 
synthesized. In this paper we report the synthetic 
details of bimetallic palladium and platinum com- 
pounds containing a u,u’ bridging R-dim ligand. 
Moreover, the structures of these compounds were 
studied both in solution and in the solid state in order 
to elucidate (i) the configuration of the diimine 
skeleton in the U,(T)-N,N’ bonded form and (ii) the 
importance of steric interactions between neigh- 
bouring substituents in the skeleton on the molecular 
configuration of the complexes. 

The conclusions emerging from this study ap- 
peared to be of crucial importance for the interpreta- 
tion of the bonding and dynamic behaviour of the 
monodentate bonded R-dim ligands both in the 
u-N ++ of-N and u-N form. The complex coordination 
behaviour of the a-diimines in Rh chemistry including 
a ~,a’-N,N’ bonding form of the R-dim ligand will be 
the subject of a future paper [lo] . 
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couplings from the 19’Pt NMR spectra failed. Only a 
broad Pt resonance (1051.36 ppm) was observed 
which probably results from quadrupole relaxation of 
the coordinated 14N ligand [25]. In contrast the 
31P-1H coupling data could be obtained by analyses 
of the spectrum of the corresponding palladium com- 
pound [PdC12PEt3]zt-Bu-dim in which the imine 
proton couples exclusively with phosphorus nuclei. 
Computer simulation of the AA’MM’ spectrum for 
the imine proton resulted in a good fit of the mea- 
sured and calculated multiplet (see Fig. 4 for the 
spectrum and 4J31P1H, ‘J31P’, ‘H, ‘J’H’H’, and 
7J3’P31P’ data used). 

‘H NMR .CDCI, 

“Au- 
6-ppm 

Fig. 4. a) ‘H NMR spectrum of the iminc proton in [PdClz- 

PEts] at-Bu-dim. b) Computer simulation of spectrum a: 

4J(31P-1H) 13.4, 5J(31P’-1H) 0.6, 3J(1H-‘H’) 8.2 and 

7J(31P-31P’) 0 Hz; linewidth 0.5 Hz. 

Furthermore, in the platinum compound [PtCl,- 
PBu3] ,t-Bu-dim, a sharp multiplet pattern (see 
Fig. 2) for the imine proton is found at approximate- 
ly 2.5 ppm downfield from the chemical shift posi- 
tion of this proton in the free ligand. It is well 
established that protons residing at a short distance 
from and above the square planar coordination plane 
of a metal da center undergo a large downfield shift. 
This deshielding effect arises from the anisotropy in 
the magnetic susceptibility of the metal center [lo, 
26-303 . Its effect on the chemical shift is very 
dependent on the magnitude of the angle 0 between 
the Pt . . . . H vector and the vector passing through the 
metal center and perpendicular to the coordination 
plane. The deshielding effect is a maximum when 0 = 
0 but drops dramatically with increasing values of 0 
[26], which makes the chemical shift of the imine 
proton a useful probe for the detection of the stereo- 
chemistry of the R-dim ligand in the [MC12PRa] zR- 
dim complexes. The invariance of this chemical shift 
value of the imine proton over the temperature range 
studied can only be explained by proposing that 
rotation around both the Pt-N and the C(l)--C(l)’ 
axis is blocked, thus resulting in a fixed position 

(fixed value for 8) of the imine protons above the 
metal centers. These results suggest that the trans- 
PPtNCCNPtP-trans skeleton is not only planar in the 
solid but also that this is the predominant configura- 
tion (on the NMR time scale) for this part of the 
molecule in solution. 
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