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Wittig- type Reaction of Carbon Monoxide with TriphenyI(phenylimin0) - 
phosphorane Co-ordinated to Palladium. Novel Phenyl Isocyanide and 

Carbonyl Complexes of Palladium 

By JITSUO KIJI,* AKIRA MATSUMURA, SATOSHI OKAZAKI, TOMOYUKI HAISHI, and JUNJI FURUKAWA 
(Defiartrnent of Synthetic Chemistry, Kyoto University, Kyoto 606, Japan) 

Szammary The reaction of carbon monoxide with triphenyl- 
(pheny1imino)phosphorane proceeds smoothly at  room 
temperature in the co-ordination sphere of Pdn to give a 
Pdn-phenyl isocyanide complex, which is converted 
finally into a Pdn-carbonyl complex in the presence of a 
large excess of carbon monoxide. 

complex (11) was soluble in chloroform and could be 
separated from (111). The structure of the ylide-co- 
ordinated complexes (11) and (111) was based on their 
spectral data, analysis, and molecular weight. t Ph3P=0, 
the other product of the Wittig reaction, was also detected 
[ca. 40% yield from (I)]. 

ALTHOUGH ylides and carbon monoxide are versatile re- 
agents in organic synthesis, no reaction between them has 
been recorded. The carbon atom of a metal carbonyl is 
susceptible to nucleophilic attack and various carbene 
complexes have been prepared from metal carbonyls.’ 
Y lides possess nucleophilic character and react with metal 
carbonyls. a While no Pd*-carbonyl complex with definite 
stoicheiometry has been characterized, carbonylation by 
carbon monoxide is generally accepted to occur within the 
co-ordination sphere of the PdII-ion.3 We have now 
investigated the reaction of carbon monoxide with ylides in 
the presence of Pdn-complexes, and we report a Pdn- 
assisted Wittig-type reaction of carbon monoxide. 

Shaking a toluene solution of the iminophosphorane (I) 
(2 mol) and the complexes (1 mol) of PdCl, with cyclo- 
octene, cyclohexene, or styrene under CO at  room tempera- 
ture gave quantitatively a mixture of the insoluble yellow 
PdII-isocyanide (11) and -carbony1 (111) complexes, the ratio 
of which depended on the reaction time (1-40 h) . Early in 
the reaction, complex (11) predominated, which was then 
converted into the carbonyl complex (111). The isocyanide 
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[(PhN =PPh, IPdCI 2 (CNPhfl co b bPhN=PPh3) PdCI,CCOr) 
(1111, m.p. 148 “C (111, m.p. 99 ‘C 

1900 cm-1 
“CO vcN 2200crn-1 

The reaction of complex (11) with CO is noteworthy. 
In solution in toluene (11) reacted with CO with replacement 
of the co-ordinated PhNC by CO to give (111) and polymeric 
phenyl isocyanide was obtained from the solution. In the 
presence of (I) [(I) : (11) < 11 the PhNC co-ordinated to 
PdII in (11) reacted with (I) under CO to give the insoluble 
(111) and NN-diphenylcarbodi-imide, the presence of which 
was shown by i.r. absorptions at  2137 and 2104 (sh) cm-1. 

(Received, 1st July 1975; Corn. 750.) 

Since complex (111) is insoluble in conimon organic solvents, the measurement of its molecular weight has so far been unsuccessful. 
Reaction of (111) with Ph,P gave the known [(Ph,P),PdCl,] (in 78% yield). 
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