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Uncharged diolefinic complexes M(diolefin)Cl, (1; M = Pt(II) ,  Pd(I1)) have been 
obtained by Chatt et al. in 1957 [l]. The coordinated diolefins are susceptible of 
nucleophilic attack by alcohols, amines, etc. [14]. In  view of obtaining complexes 
in which the double bond is prone to be attacked by weaker nucleophiles and to  give 
thermally ‘forbidden’ [2 + 21-cycloadditions, we have prepared the dicationic com- 
plexes [M(diolefin) (CH,CN),](PF,J2 (2; diolefin = cycloocta-l,5-diene, 2,5-iiorborna- 
diene) and [ Pd(cod)L](PF,), (3; L = 2,Z’-dipyridyl, bis(l,2-diphenylp1iosphine)- 
ethane). 

The white complexes 2 are obtained in the solid state by adding a stoichiometric 
amount of JAg(CH,CN)JPF, to  a dirhloromethane solution of 1 a t  - 15”, extracting 
2 from AgCl with acetone and adding acetonitrile then dichloromethane. These 
complexes are stable when stored at  - 15”. 1R.-spectra show that acetonitrile is 
coordinated (v(CN) = 2328-2340 cm-l, compared to 2266 for free CH,CN and 2347 
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for Pd(CH,CN)i+ IS]); v(CC) and GJCH) are about the same 3s those of complexes 1. 
lH-NMR.-spectra show a deshielding of olefinic protons compared to those in the 
corresponding complexes 1. Complexes 2 with dicyclopentadiene are more soluble 
and nucleophilic addition of acetonitrile on the coordinated nitrile occured prior to 
isolation. 1R.- and lH-NMR.-spectra indicate that the corresponding dicationic 
imino compounds are formed (v(NH) = 3360 cm-I, v(C-N) = 1638 cm-l). 

Complexes 2, for example with cyclooctadiene, react with methanol or t-butyl- 
alcohol t o  give the 2-alkoxycyclooct-5-enyl derivatives. Complex 3 (M = Pd, L = 

2,Zdipyridyl) reacts with methanol in the presence of sodium carbonate to give 
metallic Pd and 1- and 2-methoxycyclocta-l,3-dienes. Thus, as the four sites of co- 
ordination of 3 are occupied by ligands not displaced by CH,OH (or CH,O-), we 
conclude that the nucleophilic attack occurs directly at the coordinated olefin. 

Complexes 2, having two weakly coordinated ligands in cis-positions to the diene 
which is activated by the high positive charge on the metal, could promote cyclo- 
additions with olefins. Indeed [Pd(nbd)(CH,CN),](PF,), in acetonitrile reacts with 
excess of propylcne a t  - 15”. The mass- and lH-NMR.-spectra of the isolated organic 
product extracted with pentane show that [2 + 21- and [Z + 41-cycloadditions of 
propylene on norbornadiene occurred without dimerization of norbornadiene itself. 
The product of one thermally ‘forbidden’ [2+ 21-cycloaddition, 3-methyltricyclo- 
[4.Z.l.02~5]nonene-7, formed 55% of the extract. The remaining components were 
mainly the dimers ( ~ 3 0 7 ~ )  and trimers (-lo%), 3,8 or 9-dimethyltetracyclo- 
[4.4.1.02,5.07J0]undecane, 6 , l O  or ll-dimetliyltetracyc10[6.3.0.0~~~.0~~~]undecane, tri- 
methylpentacyclo~6.4.1.02~7.0~~6.09~12]tridecane and trimethylpentacyc1o[8.3.0.O2J1.- 
04J0.06,9]tridecane. We did not observe any reaction of complexes 2 with acetylene 
or acetylene-dimethylcarboxylate. 
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