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3,3’,5,5’ tetra(phosphaalkene) biphenyl: Synthesis of a Novel 
Bicyclometalating Bridging Ligand, and Structure of its 
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Due to the exceptional properties of biilear metal complexes in electrochesnistry and 

photochemistry 1, considerable efforts are currently made to synthe& new bridging ligands. In this context, 

nitrogen containing aromatic systems, like pyrazinez and bipyridine3 are the most commonly used ligands and, 

very recently, Sauvage and coworkers 4 have described the synthesis of the bis-terdentate ligand 

tetmpyriclmebiphenyl (rpbp which can insure a particularly strong coupling between two metallic subunits. 

In the present study, we have taken advantage of our previous synthesis 5 of a molecule contain@ a 

diphosphaalkene moiety, the di(tri-terbutyl phenylphosphaethylene)l,3benzene, &eb-H, to generate the novel 

bis-terdentate ligand 3,3’,5,5’ tetra(tri+butylphenyl phosphaethylene) biphenyl, tpebp-HJ, which is shown to 

form a complex with two palladium ions. 

Sily to the ipbp ligand, the two metals are cormected by the 4,4’ biphenyl dianion but stabiiion 

of the whole edifice is now insured by the four phosphaalkene moieties. 
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The various steps of the synthesis of tpebpH2 are shown in chart 1. 
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S-bromoisophthalaldehyde (1) was obtained following the method recently published by Netzke and 

Snatzke 6. Protection of the aldehyde fbnctions of (l), using propane-1,3-diol with ptoluenesulfonic acid 

(TsOH) as catalyst, provided (2) (mp=82’C). (2) was then treated with %Li and condensation of the 
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lithio derivative in presence of (PhgP)$Iiir2 in THF afforded (3) (mp: 152-154°C). (4) was 

atIer removal of the protecting groups in presence of pyridinium ptoluenesuKonate (PPTS) in a 

water/acetone mixture (4: mp>300°C). 
tpebpHz was obtained by following the same procedure as the one deskbed for CQeb-H s, but here, 

isophthalaldehyde was replaced by (4). After separation on a silical gel column with a hexaneKH$l~ mixture 

as an duant, tpebp-H2 was obtained as an oil which was recrystallized from an ether/CH$N mixture 

(mp=166-168T). 
The palladium complex was obtained as follows: Pd(NCPh)& (41 mg) was added to a solution 

containing @ebp-Hz (70 mg) in 3 ml of CH$& The mixture was stirred during 30 min. at room 

temperature, [pdCl]z(@ebP) was recrystallii (orange crystals) from a CH$&/EtOH mixture (3: 

mp>3OO”C). 

All the compounds were characterized by rH and ‘*P NMR spectroscopy. 
The crystal structure 7 of IpdCl]2 (tpebp) shows that the molecule is located on a two-fold axis passing 

through the central bond (Pig. 1). Each metal is coordinated to two phosphorus atoms and to an aromatic 

carbon atom. These three coordmaung atoms, as well as the chlorine and palladium atoms are practically 

coplanar with the associated ring of the biphenyl moiety. This mean plane is almost perpemhcular to the two 

tri 1-butyl phenyl rings of the corresponding haKmolecule. The torsion angle around the central C-C bond of 

the rpebp ligand is equal to 28.3’ and is theretixe expected to be small enough to allow communication 

between the two metal centers. The distance between the two Pd atoms is equal to 11.25 l(3) A. 

Figure 1 .Crystal structure of (PdCl)#.xbp) 
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