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The preparation of some new cationic methyl- 
platinum(H) complexes containing mixed Ii ands of 
general formula, [PtMe(Ll)(L’)]‘PG, 1 [L z = Phz- 
PC,H4PPh, and L’ = PhaMeP, PhsAs and (p-YCe- 

Y = F, H, CH , CH, 0, (CH, ),N] and [PtMe- 
‘)(L”)J’P&, 2 [L?’ = Ph2PC2H4AsPh2 and L” = 

(PhO)SP and (p-YCeH4)& Y = F, CH3, CHsO] has 
been described. 

The 31P NMR spectra of complexes 1 and 2 con- 
sisting of 36 and 12 lines respectively are discussed. 
The trans-effect of the para-substituted phosphines 
has been related to their electronic parameters by 
measuring the platinum-phosphorous coupling cons- 
tants (JPt-P) which follows the trend F < H < 
CH, < (CH3)& 

Introduction 

We have been involved for some time in the 
synthesis and the spectroscopic studies of low sym- 
metry complexes of platinum metals containing 
mixed ligands of variable electronic and steric para- 
meters that can be useful in the studies like trans- 
effect of the ligands, and the asymmetric syntheses 
[l-4] . These complexes can also be useful catalysts 
since one or more weak donor ligands can be dis- 
placed readily by organic substrates [S]. There are, 
however, only a few reports of stable mixed ligands 
complexes of platinum available in literature (6-91. 
In continuation of our investigations on the 
chemistry of mixed ligand complexes, here we 
describe the preparation and 31P NMR studies of 
cationic methylplatinum complexes containing a 
chelating ‘diphos’ (PhsPCsHdPPhs; dpe) or ‘arphos’ 
(Ph, P&H4 AsPh,; ape) ligand and a monodentate- 
tertiary phosphine ligand, R3P. 

*Author to whom correspondence should be directed at 
the present address: Ashland Chemical Company, P.O. Box 
2219, Columbus, Ohio 43216, U.S.A. 

Results and Discussion 

Reactions of chelating ligands such as ‘diphos’ 
(Pha PCs H4 PPhs) or ‘arphos’ (Ph, As& H4 PPhs) 
with (COD)Pt(Me)Cl complex result in the displace- 
ment of cyclooctadienyl ligand and the corn lexes 
of the type cisPtMe(Cl)(fi’), 3 (where L % ’ = 
diphos or arphos) can be isolated in almost quantita- 
tive yields (eqn. 1). 

Treatment of complex 3 dessolved in CHzClz with 
AgPF, in methanol gives the correspond& cationic 
methanol complex, cis-[PtMe(MeOH)(L L’]‘, 4. 
Although the complex 4 is stable in solution for 
several hours, generally, it is not isolated but used 
in situ. Reactions of complex 4 with ligands such as 
tertiary phosphines or arsines, afford the mixed 
ligand complexes of the type [PtMe(I?L’)L”]+, (1 & 
2) (Scheme 2). + 

PF;+bgCl 

Scheme 2 

This way, several complexes (1 & 2) with ligands of 
variable degree of electronic parameters have been 
prepared [e.g. I: where CL = Ph2PC2H4PPh2 and 
L” = Ph3As, PhzMeP, (P-YC~H~)~P; Y = F, H, CH3, 
CH30, (CH,),N; 2: where CL’ = PhzPCzHaAsPhz 
and L” = (PhO)3P, (P-YG,H~)~P; Y = F, CH3CH30], 
as air-stable crystalline white solids in high yields. 
These complexes can be recrystallized unchanged 
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TABLE I. 31F”H NMR Spectral Data of Complexes.’ 

PF< 

-_ 

S No. Complex Chemical Shift (ppm) J31P-31P (Hz) 3195Pt -31P (Hz) 
+ 

d(PA) 6(PB) s(P,) JG’APB) JV’AP,) JW’$‘,) J@‘tPA) J(PtPB) J(PtP,) 

__- -- --__ 

1 (P-~‘%b)d-’ 

2 (C6Hs)3P 

3 (PCH3C,jH&P 

4 (P~H@C&dd’ 

5 (P-Me2NCc&)d’ 

6 PhpMeP 

7 (C6Hs)3Asb 

54.68 

(dd) 
54.90 

(dd) 
54.45 

(dd) 
53.76 

(dd) 
52.90 

(dd) 
53.91 

(dd) 
51.63 

(s) 

26.16 

(dd) 
23.61 

(dd) 
21.93 

(dd) 
20.18 

(dd) 
17.97 

(d) 
5.25 

(d) 
_ 

49.57 

(dd) 
49.57 

(dd) 
49.35 

(dd) 
49.42 

(dd) 
49.57 

(d) 
47.36 

(d) 
49.50 

(s) 

386 7.4 18.5 2750 2780 1809 

381 7.4 18.5 2745 2776 1801 

381 7.4 18.5 2704 2786 1825 

385 7.4 18.5 2671 2797 1805 

385 7.4 18.5 2575 2804 1835 

385 _ 18.5 2682 2723 1772 

3303 1890 

‘Spectra were recorded in CH2Cl2/C6D6 at R. T. (dd) = double-doublet; (d) = doublet; (s) = singlet PFrappeared as septet 
at 6P - 144.69 ppm; JP-F 717 Hz. bComplex tended to disproportionate into and Ph3 As and 

showed additional weak signals at 6P = 14.47 ppm, JPtP = 1702 Hz. /‘\ 1+ 1 

from a mixture of solvents such as CH2C12/ether or 
CH2C12/hexane. 

The 31P NMR spectra of the complexes 1 (fL’ = 
Ph2PC2H4PCH2) and L” = tertiary phosphine) con- 
sist of 36 lines with no loss of either phosphorus- 
phosphorus or platinum-phosphorus couplings, 
indicating that the integrity of the complexes were 
maintained in CH2C12/C6D6 solution. A 36-line 
spectrum is expected for the platinum complex 
(square planar geometry) with three magnetically 
non-equivalent phosphorus nuclei oriented in a 
manner as shown in structure 1. Although the chelat- 
ing phosphine used in complex 1 is symmetrical and 

1 2A 

contains magnetically equivalent 

28 

phosphorus nuclei 
(in the free phosphine), upon complexation with 
platinum to form complex 1, both phosphorus nuclei 
become magnetically non-equivalent due to the dis- 
similar groups at the respective fruns-positions. Thus 
the phosphorus nuclei (represented by P, in str. 1) 
tram to methyl group couples with both PA and PB 

in cis fashion [JP,PA = 7.4 Hz and JP,PB = 18.5 HZ) 
and appears as double-doublet associated with plati- 
num satellites (JPtP, = 1772 to 1890 Hz). On the 
other hand, the phosphorus (PA) of the chelating 
phosphine which is tram to the mono-dentate 
tertiary phosphine ligand (PBR3) displays a large 
tram coupling (with PBR~) (JPAPB e 385 Hz) and 
a smaller cis coupling (with P,) (JP,P, = 7.4 Hz), 
thus appears as a double-doublet with platinum satel- 
lites (JPtP, = 2575 to 2780 Hz). Similarly, the 
monodentate tertiary phosphine (PBR3) appears as 
double-doublet (trans JPBPA x 385 Hz and cis 
JPBP, = 18.5 Hz) associated with platinum satellites 
(JPtP, = 2723 to 2804 Hz) (Table I). 

In all these complexes 1, since the chelating 
phosphine (Ph2PC2 H4PPh2) is a constant component 
for one ‘side’ of each molecule, the values for JPtPA 
may well then reflect just the effect of the phos- 
phine ligand of the trans position (i.e., trans-influence 
of the phosphine ligand) [l, 2, 10, 1 I]. For aryl 
phosphine ligands, the dominant factor for fruns- 
influence is electronic rather than steric as no 
appreciable steric bulkiness is changed by changing 
the substituents at the para- position [2, 121. Upon 
examining the JPtPA values (Table I), it is observed 
that this vJue decreases as the electron donating 
tendency of the para-substituent on the phenyl 
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TABLE III. Analytical Data of [PtMe(L^L’)L”]+PFz Complexes. 

A. B. Goel and S. Goel 

S No. Complex: Solvent of Crystallization M.P. Analysis (%) Found (calcd.) 
[PtMe(cL’)L”]+PFa(fi’) = 
PhzPCaH4PPha 
L” = 

ec, 
C 

__-- 
H 

1 (P-FC&&P CHzClz 260 (d) 

2 (C6&,)3P CHa Cla /hexane 185 

3 (?‘CH3C6H&P CHaCla/hexane 155 

4 (?‘Cb0C6Hdd’ CHaCla/hexane/ether 148 

5 (P-(CH&NC6b)$ CHaCla/ether - 

6 PhaMeP CHa Cla /hexane 175 

I (C6H&As (Lrt’)=PhzPC2H4AsPhZ CHaCla/hexane 180 

8 (p-FC6H4)3P CHaCla/hexane _ 

9 

10 

(P-FCeH4)sP CHaCla/ether 142 

(Z’CHaGCeH4)sP CHzCla/hexane 130 

171 11 (PhsG)sP CHaCla/ether 

Preparation of [PtMe(PR,)(L-L’)]‘PFi (1 & 2) 
((L L’)=Ph,PC2H4PPh2)or(Ph,AsCzH4PPhz)] 

A solution of complex 4 (0.5 mmol) was prepared 
in CH2C12/CH30H by the above described procedure 
and PRs (0.5 mmol) was introduced with stirring. 
After being stirred for ~2 h, the solution was reduced 
to small volume in vacua and the dropwise addition 
of diethyl ether or hexane resulted in the forma- 
tion of white crystalline solid. The solid was isolated, 
recrystallized from CHzCIZ/ether/hexane, washed 
with diethyl ether and dried in vacua (Yield: 
70-85s). Analytical data are given in Table III and 
31P NMR spectra in Tables I and II. 
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