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Abstract 

The bidentate ditertiaryphosphine ligand, bis{ 3-[bis(3-trifluoromethylphenyl) 
phosphinomethyl]phenyl} ether (L-L) forms monomeric (runs-square planar com- 
plexes [MX,(L-L)] (M=Ni, Pd or Pt, X = Cl; M =Ni, X = NCS) as well as 
trans-[PtHCl(L-L)]; 31P and ‘H NMR, and selected IR parameters are reported. 

Introduction 

Recently, there has been considerable interest in the synthesis of bidentate 
ditertiary phosphine ligands [l] with either a large backbone [2] or a rigid backbone 
[3], in order to examine the precise role that the nature of the backbone plays in 
determining the stereochemistry of the complexes with transition metals. The most 
systematic and extensive attempts in this direction were due to Shaw and coworkers 
[4] and Venanzi and coworkers [5], who had investigated the ligands R,P(CH,),PR, 
(n = 10, 11 or 12) and 2,11-bis(diphenylphospbinomethyl)benzo[c]phenanthrene 
(P-P). The latter ligand (P-P) proved to form a great variety of trans-spanning 
square-planar chelates [6]. However, it was also observed that, despite its rigid 
backbone and steric hindrance exerted by the four phosphine phenyl groups, this 
ligand also forms cis square-planar [7], as well as six-coordinate, species [8]. A 
similar type of rruns-spanning ligand, his{ 3-[diphenylphosphinomethyl]phenyl} ether 
(POP) with a more flexible backbone compared to P-P, was also shown to form 
truns-chelate complexes [9]. In this paper we report the synthesis of similar type of 
ligand, his{ 3-[bis(3-trifluoromethylphenyl)phosphinomethyl]phenyl} ether (L-L) 
and its metal complexes with nickel(II), palladium(I1) and platinum(I1). 

* Dedicated to my teacher and mentor, Prof. C. Eabom FRS, on his 65th birthday. 
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Experimental 

The physical measurements and experimental technique> were carried out as 
described elsewhere 19. IO]. 

S_~nthe.sis of his (.3-~his(_?-tr~fluorometh,~lphen~~i)phosphir~vmrtl~~~l~ph~~n~~l~ ether iI_ I.! 
Bis(3-trifluoromethylphenyl)phosphine (2.4 g, 7.45 mmol) Ill] and Rutyllithium 

(4.4 ml; 1.78 M in thf) were added from syringe to deoxygenated anhydrous thf (20 
tnol). with stirring at O”C, under dinitrogen. A dark orange solution uas produced. 
Bisj 3-(bromomethyl)phenylj ether (1.3 g. 3.7 mmol) [ 121 dissolved m thf (20 ml) 
was slowly added, thus producin g a pale yellow solution. The reacti;jn Gxturc \vas 

left stirring at 0 *C for 2 h. The solvent was then rernovzd under rcduccd pressure. 
The orange brown residue was dissolved in trichloromethane (30 cm’ ) :m~l naahx~ 
with water (3 :< 20 cm’). The organic layer W;II, dried OIYI’ anhydrous N:) JSO,] and 
filtered. The filtrate. on evaporation. gave a yellow spongy solid. \\ hich \+‘a> puri ficd 
by dissolving in ethanol (10 cm’) and cooling at -- 7X”I:‘ to produce ;t pale V&W 
solid (2.2 g, 73%). 

IR: 30X0-3000, 2910, 1320, and 1150 cm I_ ‘H NMR (CDCI 1 ). S 7.4 6.4 (m. 24 
H), 3.2 (2; 4 H) ppm. “P NMR (CDCl,) 6 -9.12 ppm (with reference to H ,P(t 1. 

The tram complexes [NiCll( L. -I_)]. [Ni(NCS),(L. IL)]. !PdC’I .‘( I_ I_)], ;PtC‘I >- 
(L L)] and [PtHCl(L-L)] were prepared by a method described elae\vhere !9,lO]. 
The analytical data and physical properties of these complexc> arc ~ummarircd in 
Table 1. 

Results and discussion 

‘The reaction of the title ligand ILL. with MCI, (M = Ni. Pd or Pt) and 
Ni(NCS), yielded the complexes traws-[MXr(L-L)]. ‘The hydride complex trum- 
[PtHCl(L-L)] was obtained by ligand exchange from trcrn.s-[PtHC‘i( PPh i j2 f [ 131. 
with retention of configuration. The mononuclear nature of these complexes ‘LV;I~ 
confirmed by molecular weight determination. It is noteworth) rha, r introduzlion 01’ 
a CF? group in the ?-position of the P-bonded phenyl group of 1, I rc’sulta in the 
formation of complexes which are soluble tn hydroxylic <ol\.ent\. 
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The “P NMR parameters obtained for the complexes are listed in Table I. 
Nickel(II) and paIladium(I1) complexes show a single resonance accompanied by 
the appropriate satellites, with ‘J(PtP) of 2581 and 350X Hz for [PtCl :(I>-I,)] and 
[PtHCl(L- L)]. respectively, consistent with their trarz.s configuration [14]. The Iack 
of paramagnetic shifts an< 1 iine broadening in the NMR ‘pcctr;l of the nickel(lli 
complexes suggest the ahsrncr of a tetrahedral species 111 cq~,~~lil~r!um ii ith tl-tc IW~ZV 
square-planar configurstioii. 

In conclusion. the cnordrnation chemistry of L L. is an;~logc)u~. t(> that of POP. 
except that introduction of a ?-CF; group on the phenl I ring attached IO the 
phosphorus donor atom increases the solubility of the resulting transition rnetai 
complexes. On the basib of ahovc studies. the con~plc~~ i hlX (I I,)1 ;rrd 
[PtHCI(L-I.,)] can be assigned trms square-planar structure. 
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