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SUMMARY 

Reaction of dichloro($-pentamethylcyclopentadlene)platinum with 

bromine yields a ns-pentamethylcyclopentadienylplatinum(IV) complex 

which IS formulated as [C5Me5PtBr3PtCS_Me5]Br3_ 

Thewide variety of chemistry which has been developed cl] from the 

pentamethylcyclopentadienyl-rhodium and -iridium chloride complexes 

[i4(CSMe,)C1& (I) [2] has prompted us to investigate the preparation 

of pentamethylcyclopentadienyl complexes of other Group VIII metals, and in 

particular to ascertain whether the high stability and inertness of the 

C5Me5-M bond is a general feature. One obvious direction is to extend this 

work to complexes of Pt(IV) which would be isoelectronic with the lridlum 

complexes [Ir(C5Me5)C12]2. 

The convenient and simple synthesis of the very stable dichloro(r?-penta- 

methyTcyclopentadiene)platlnum, [Pt(C5Me5H)Cl2] (II). by reaction of hexamethyl 

bicyclo[2.2.0]diene with >PtCl, in the presence of acid has been reported 

previously [3]. When the yellow complex (II) was treated with an excess of 

bromine in chloroform a complex reaction occurred to give brick-red crystals 

of [Pt(C5Me5)Br31n, (III). The complex was unfortunately very insoluble but 

a F/T rH n m-r. spectrum in liquid SO2 at -1OOC showed a singlet at 6 2.08, 

arising from five equivalent methyls, with satellites due to coupling to 

lgsPt (I =t , 34%). J(‘H-rgsPt) = 12 Hz. 

Further structural information was hard to come by but the far i-r. 

spectrum showed strong bands , ascribed to v(Pt-Br). at 215 and 183 cm-’ with 

a shoulder at 177 cm”. These bands are below the usual range for terminal 



122 

v(Pt-Br) [4] but are consistent with the presence of Pt-Br-Pt bridge bonds 

and we suggest that (111) is ionic with three bromine bridges as shown. 

(III) 

Recent uork has shown that there is a high stability associated with tnply 

bridged blnuclear u-complexes of the type [(nn-CnRn)Mx3M(nn-C,R,)1X+. for 

example C(Rh(C,Me,)l,Cl31+ [Sl, [CIr(C$ie5)12H3]+ [6], and 

[(Pd(C4Me2BuS)}2C131i [7], and the suggested formulation for (III) 1s ln 

accordance with this_ 

The complex (III) reacted only slowly and decomposition occurred readily_ 

For example, there was negligible reaction during 24 hours when a suspension 

of (III) was treated with NaBPh4 in acetone, and only unstable adducts were 

formed when (III) was reacted with AgPF6 ln the presence of mesltylene or in 

acetonitrlle. Under the latter conditions a wide variety of rhodium and 

iridium complexes of the type CM(C5Meg)L31 2+ are formed from (I) [1] and it 

therefore appears that the C5Me5-Pt (IV) bond is slgnlficantly weaker than 

that to Rh(III)or Ir(II1). 

EXPER!MENTAL 

A solution of CPt(C5He5H)Cl-J [3] (0.2 g. 0.5 nun011 in chloroform (15 ml) 

was refluxed mth a large excess of bromine (0.3 ml) under N2 for 1 hr. 

The dark-red solution slowly precipitated brick red crystals of (III), 

which were flltered off. washed wrth chloroform and dried_ Yield_ 0.040 g. 

14X; decomp > 250°C. Anal: Found, C. 20.9; H. 2 6; 3r, 42.0. 

CalC. for [C15H15Br3pt],z C. 21.1; H, 2-6; Br, 42.11. The i-r. spectrum 

in hexachlorobutadlenemull showed bands at 2965(w), 2910(w), 1642(m), 

1480(m). 1418(m). 1370(m), and 1350(w) cm-‘. 
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