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Neutral and cationic cyanoalkyls of pIatinum(I1) have been prepared; in 
some cases the coordination of the CN group promotes cistmns isomerization, 
as well as addition reaction of alcohols to give imino ether complexes, while the 
longer chain cyanoalkyls undergo CO insertion. 

There are several features of potential interest with cyanoalkyl complexes 
of transition metals in low oxidation states. In particular, insertion reactions 
should give organic moieties with two functional groups, coordination of the 
cyan0 group could lead to isomerizations, and x-bonded-CN should be prone to 
addition reactions. Cyanomethyl complexes of d8 metals are known in the case 
of Ii? [I], Pdn [2], Rhm 133 and recently Bennett et al. [4] obtained unsym- 
metrical cis-dialkyls of Pt= from hydroxo-complexes. 

We now report the preparation and some properties of complexes of the 
type PtX(RCN)L? (I) (L = PPhzCHs, PPhs; R = (CH,),, n = 1,2,3, o-CH2Cs&; 
X = Cl, Br) and their cationic derivatives [ Pt(RCN)L, L’]BF4 (L’ = CO, CHB CN, 
ArNC) and [Pt(RCN)L, ]BF, in which the cyan0 group is also coordinated”. 

The oxidative addition of ClCH, CN to Pt(PPh* CH3)4 in benzene at room 
temperature gives a cietrans mixture of I (30/70), from which the trans isomer 
is separated by fractional crystallization. The trans isomer [I H NMR of CH2 : 
6 0.9 ppm (t, J(PtH) 107 Hz, J(PH) 8 Hz); of P-CHs: 6 2.3 ppm (J(PtH) 28 Hz, 
J(PH) 7 Hz, separation of the two outer peaks of the 1/2/l triplet [5])] is 
isomer&d to the original cis-trans mixture in boiling benzene in the presence of 
free phosphine [cis isomer: 2 doublets 6(PCH3) 2.07 ppm (10 Hz), l-78 ppm 
(10 Hz)]. 
. 

*Good elemental analys& were obtained for alI complexes. 



The reaction of XRCN with Pt(PPhJ)4 at room temperature gives only the 
monomeric frans-PtX(RCN)L2 (I) in 70-90% yield (Refluxing or longer times of 
reaction reduce the yield by formation of PtXz Lz .) -4bstraction of X- by Ag+ is 
rapid, and leads to various cationic species, as shown in Scheme 1. 
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Scheme 1 
(1): + Ag+/Solv., - AgX. (2): Solv. = Me, CO, CH, Cb ; R = CH, , CH, CH, _ (3) (5): L’ = 
CO, ArNC, Me, S. (4): R = o-CH, C, HI . (1’) (6) (7): + LiX. 

Complexes of type II have been isolated for small chain cyanoalkyls with 
Solv. = Cl&CN. As shown by 3* P NMR, isomerization occurs for o-cyanobenzyl 
(III). The CN group seems to be o-bonded (v(CN) 2260 cm-’ compared to 
2220 cm- 1 for I), even though Dreiding molecular modeIs show that consider- 
ably more strain is involved in the u- than in the n-arrangement. Coordination of 
CN in this cationic species facilitates the addition of weak protic solvents. For 
example, dissolution of the tetrafluoroborate salt of III in methanol and precipita- 
tion by ether gives the imino ether complex V. 

I- (P) J 
Except for the cyanomethyl compIex the compounds of type I undergo CO 

insertion into the o-Pt-C bond (90% yield, 3 days at 50 atm), and the inter- 
mediate complexes IV have been isolated. The pyrolysis and the Pt-C bond scis- 
sion of these complexes and their Pd= analogs is under investigation. 
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