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We have recently examined the reactivity of cationic platmum(I1) complexes 
towards acetylenes and nitriles to give alkoxycarbene’ and imino ether complexes2 and 
have now extended these investigations to isocyanides3 and their carbene derivatives. 

Richards et al. have recently reported4 the preparation of several carbene 
complexes of the type trans-{PtX[C(NHR)R’] (PEt3)2) +C104’ (X = Cl, Br; R = Ph; Me; R’ = 
PhNH, EtNH, EtO), although they were unable to isolate the pure ethoxy (amino) carbene 
derivatives, and their use of the symmetrically substituted phosphine, PEt3 , did not permit 
extensive NMR measurements. Dimethylphenylphosphine is particularly useful for NMR 
studies and we have prepared several. new carbene complexes to investigate their stereo- 
chemistry. cis-Bis(dimethylphenylphosp~ne)dichloroplatinum(Ii) reacted with two moles 
of ethyl isocyanide in the presence of sodium hexafluorophosphate (eqn. 1) to give the 
dipositive cation (I) which, when allowed to react with nucleophilic reagents gives a variety 
of carbene complexes (II) (eqn. 2). 

MeOH 
Cl2 PtQs + 2EtNC + 2Na’PF6-- W(CNEt)s Q2 I (PF, )2 (1) 

(I) 

I + L-H --f tr-ans-((EtNC)PtQ* [C(NHEt)L]) .(PF& 

(II) 

(2) 

(Q = PMe,Ph; L = EtO-, p-MeC6H4NH-, PhNH-, PhCHzS-) 

The reactions proceed slowly, in yields of about 40%; however, due to the very 
low solubilities of the isocyanide complexes (I) and the high solubilities of the carbene 
complexes (II) in polar solvents, purification of the carbene complexes can easily be 
achieved. 

The phosphine methyl resonances appear in the NMR spectra as L/3/ 1 triplets due 
to strong phosphorus-phosphorus coupling’ of mutually trans phosphines, flanked by 
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PRELIMINARY COMMUNICATION 

, I t I 
2.5 23 2.1 19 v 15 PPm 

Fig-l. Phosphine-methyl resonances of ~~~~tNC)Tt(PM~Ph)2[C~t)~C6H4-Me)3) (PF& 
recorded on a CH2Cl2 solution at 31° using a sweep width of 500 HZ. 

satellites of one-quarter intensity as a result of coupling with 195Pt. The NMR spectra (Fig-l) 
clearly indicate the presence of four inequivalent phosphine methyl groups due to the 
absence of a u-plane of symmetry along the C-P&C axis and resulting from restricted 
rotation about the platinum-carbene bond. The NMR spectra also indicate the presence of 
only one isomer in solution and the most likely structures are shown below, resulting from 
a 1,2-c&addition of the nucleophile across the CN triple bond. 

‘;-’ 
Pt 
f 7 

Et,N &\ N,H Et\N /‘$ 0 Et,N $9 s 

A A I! At !I k 

The X-ray structure by Richards6 indeed shows that such &addition can occnr, 
and that the carbene plane is perpendic*ular to the platinum square plane. It is difficult to 
predict, 11 prfori, whether this is the most stable conilguration. In the completely planar 
structure, extensive n-bonding involving the carbene carbon 2p, and platinum 5d, orbitals 
is possible, although there must also be considerable sterlc interaction between the carbene 
and phosphines. That the structure with the carbene perpendicular to the plane of the 
complex has been observed, in which the carbene carbon Zpz orbital is competing with the 
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possibilitiei are less important than steric requirements. 
T6e bis@acyananide) platinum cat&n 0) shows a much larger &(Ns) than the 

carbene cations and since A@WC) reflects the total positive charge on piatinum3, the 
carbene is a stronger u-donor and/or weaker z-acceptor than the parent isacya.nGk. A 
comparison of the coupling constants J(F’t-C-H) in the complexes 
tra?zs- @lCG.z(PMe2Phj, LjPF,; where L = methoxycarbene’ and ethyl isocyanide3, gives 
values of 51 and 63 Hz respectively indicating that the carbene is indeed a much better 
o-donor than the isocyanide- 

ZR and NMR d&a are @en ti Tabb I. 
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