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Summary 

A convenient synthetic procedure is described for the synthesis of hetero- 
nuclear bimetallic complexes involving platinum and one other Group VIII 
metal with a single bridging pyrazolide group. The reagent used is the nucleo- 
philic anion, trans-[Pt(C12)(pz)(C,H4)]-, (pz = C3H3N;) generated in situ by 
deprotonation of the Zeise’s adduct of pyrazole which will react with reason- 
ably labile substrates to yield binuclear products. Spectroscopic and chemical 
properties of the products are discussed. 

Introduction 

Dinuclear transition metal complexes have received much attention due to 
their importance in the study of electron transfer reactions [l] and homoge- 
neous catalysis [2]. Synthetic pathways to the formation of these complexes 
which allow systematic synthesis of a series of related binuclear species are of 
interest. We wish to report a direct method of synthesis for dinuclear com- 
plexes containing a single pyrazolato bridging ligand, utilizing a Pt” olefin com- 
plex, which allows considerable latitude to vary the second metal center and 
the coordination spheres about the metals. The synthetic reaction for hetero- 
nuclear bimet&ic complexes can be written: 

2 CPt(Cl),(C,H,)(pz)l- + [M(L),(Cr-Cl)], + 2 C2~4;Pt~~-~zM(L)Z + 2 Cl- 
(1) 

Results and discussion 

Recently, we have observed that’deprotonation of N(2) of the pyrazole ring 
of the complex trans-[Pt(Cl),(pzH)(C,H,)] (1) (where pzH is pyrazole, C3N2H4) 
yields a nucleophilic species which will displace sufficiently labile ligands on 
other class B metal complexes. For example, the diplatinum complex [(C2H4)- 
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frans-[Pt(C’)2 (Hpz)(C,H4)] (0.55 mmol) and 0.187 g K[PtCl,(C,H,)] (0.55 
mmol) to 5.0 ml of CHCls (or CDCls). Excess powdered Na2C03 (0.5 g) was 
added and the reaction stirred for 12 hours at 25°C. After filtration to remove 
insoluble salts, evaporation of the solvent gave essentially quantitative yield of 
the desired product. (m.p. = 125-135” C, dec. to a red-brown product). Analy- 
sis (R = H): Found: C, 13.53; N, 4.55; H, 2.00. C,H,,Cl,NJ?t, Calcd.: C, 13.57; 
N, 4.52; H, 1.79%. 

A chloroform solution was prepared by the addition of 0.20 gm of [(COD)- 
RhC1lz (0.4 mmol) and 0.29 gm of trans-[Pt(Cl),(pzH)(C,H,)] (0.8 mmol) to 
a minimum amount of solvent (5-10 ml). An excess of powdered Na2C03 (0.5 
g) was introduced and the reaction mixture stirred for 2-4 h. The insoluble 
salts were removed by filtration through a glass sintered filter. The yellow- 
orange filtrate yielded [(Cl)(C,H,)Pt(C(-Cl)@-pz)Rh(COD)] upon slow evapora- 
tion of the solvent. (Melting point 222-224°C; Analysis. Found: C, 27.57; N, 
4.25; H, 3.38. CI,H1&I,N2PtRh Calcd.: C, 27.29; N, 4.89; H, 3.32%. See 
Tables I and 2 for spectral data.) 

[Ci(C, H4)Pt(jKZ)(p-pz)Pd(rj3-CHz CHCHz)] 
A reaction solution was prepared by the addition of 0.20 g [(allyl)-PdCl], 

and 0.40 g (2 equivalents) trQns-[Pt(C1)2pzH(C,H,)] to 5-10 ml CH&. This 
solution was introduced and was stirred for 2-4 h with an excess of Na2C03. 
The insoluble salts were removed by filtration through a glass sintered filter 
and the product isolated by evaporation of the solvent. (Melting point 139- 
141°C; Analysis. Found: C, 19.13; N, 5.52; H, 2.47. CBHI&12N2PdPt Calcd.: C, 
18.91; N, 5.51; H, 2.38%. See Tables 1 and 2 for spectral data.) 

Additional complexes 
Complexes involving 3,5_dimethylpyrazolide bridge to Pdrr-ally1 moieties 

could not be isolated as crystalline solids; however, these materials could be 
generated in situ for PMR measurements by the procedure outhned above. 
Evaporation of solution of these materials gave oils which decomposed on 
standing in air. The PMR spectra are consistent with formation of the proposed 
binuclear complexes. 
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