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Thermal decomposition (in toluene, 80') of --PhNiBr(PPhS)2 in the presence of excess 

PPhS, gave diphenyl in quantitative yield together with a univalent nickel complex 

NiBr(PPhS)S.' Unexpectedly, m- or p-substituted o-aryl nickel complexes, m- or p-XC6H4NiC1- 

(PPhS)2, gave three different diaryls, Ph2, m- or p-XC8H4-Ph, and (m- or p-XC8H4)2(X=CH3, Cl) 

in varying ratios (reaction (l), (2) and Table 1).2 The corresponding tri-p-tolylphosphine 

complex, o-PhNiC1[(p-CH3C,H4)3P]2 , also gave the three diaryls (Y=CHS) confirming the aryl 

transfer from the phosphine to nickel followed by the coupling. 

p-XC,H4NiCl[(p-YC,H4)3P12 p 
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Similar aryl transfer has been known for some reactions of palladium complexes3 and of 

carbonyl(phosphine)osmium complexes. 4 Migration of a phenyl group to platinum is also obser- 

ved in some reactions of (Ph3M)PtC1(PEt3)2(M=Ge, Sn).5 More closely related reactions are 

diphenyl formation in the catalytic oxygenation of PPh3 with an unstable oxygen complex, 

Ni (02)(PPh3)2 6 and in the reaction of CH3MgBr with NiC12(PPh3)2.7 The mechanistic details, 
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however, are unknown. Table 1. Diary1 roduct distribution ratios 

For incorporation of an aryl group of phos- 
from p-XC6H4NiCl I (p-YC6H4)3P]2a 

phine ligands into the diary? products, our re- diary1 X=CH3 X=Cl X=H 
products Y=H Y=H 

sults rules out a mechanism involving the widely 
Y=CH3 

observed ortho-metalation path.8 
.JQ 6 20 0.72 

Transient for- 
5 4 10 1.3 

mation of hydridobenzyne nickel complex by @elimi- d 1 1 1 

nation is also rejected as evident from the product a) In toluene at 90' for 1 hr (quant. 

distribution. The observed diary1 formation is not 
decompn.) 

due to coupling of aryl free radicals derivable from 

thermal reaction of (a-Aryl)NiCl(PAr'3)2 since no abstraction of hydrogen from the solvent is 

observed for o-a-naphthylnickel complex, (o-Naph)Ni8r(PPh3)2.1 and no radical polymerization 

occurs during the thermal reaction' in the presence of acrylonitrile or methyl acrylate. 

Apparently the diary1 formation involves a sequence of reactions of arylnickel species, and 

the lability of nickel complexes in da-lo configuration suggests fonsation of various solution 

species. Although it is impossible to describe all the elemental reactions involved in this 

complex thermal reaction, several key steps (3-6) may reasonably be deduced from the available 

data. The thermal reaction of an equimolar mixture of PhNiCl(PPh3)2 and p-CH3C6H4NiCl(PPh3)2 

at 80" produced a mixture of (C6H6)2, p-CH3C6H4'C6H6 , and (P-CH~C~H~)~ in a mole ratio of 

ArNiI'XL 2 + Ar'Ni'*XL - ArAr'Ni'IL 2- 2 + Ni1'X2L2 __________(3) 

X=Cl, 8r; L=PArj; Ar=Ar' or Ar#Ar' 

ArAr'NiI'L n -S Ar-Ar' + Ni'L, __________(4) 

Ni'L, + Ni'IX L 
2n 

M 2Ni1XLn __________(S) 

1.0 : 1.1 : 0.4. In view of the well-known thermal instability of Ph2Ni(PPh3)2 at 20". the 

diary1 is presumably derived from unstable bis(aryl)nickel species! The formation of a mixed 

diary1 (Ar-Ar') provides evidence for a ligand exchange reaction (eq. 3). Such an exchange 

reaction could occur through a bimetallic intermediate. This view receives support from the 

fact that the addition of an excess of PPh3 strongly retards the rate of the diary1 formation 
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is thus explicable. The formation of diphenyl in the thermal decomposition of preformed 

NiCl(PPh3)3 (in toluene, 80') also provides a piece of support for the Scheme. The observed 

variation in incorporation of the aryl group of the phosphines into the diary1 (Table 1) in- 
\ 

dicates that the aryl transfer reaction of the nickel(I) species is not quantitative even after 

complete thermal reaction. Unidentified deactivation paths of the intermediate halonickel(1) 

species exist requiring further investigations. 

The authors acknowledge experimental assistance of Mr. M. Terada. 

References 

1) S. Otsuka, A. Nakamura, T. Yoshida, M. Naruto, and K. Ataka, J. Amer. Chem. Sot., $$j, 

3180(1973). 

2) Methyl-substituted diphenyls are identified by glc data, authentic samples of all the possible 

nine isomers being prepared and critically compared. For preparative methods see ref. 9b. 

3)a)D.R. Coulson, Chem. Comn., 1968, 1530; b) K. Kikukawa, T. Yamane, M. Takagi, and T. Matsuda, 

JCS. Chem. Comn., lz, 695; Tetrahedron, 29_, 955(1973); c) 

and S. Teranishi, Bull. Chem. Sot. Japan, 3, 2910(1973). 

4) C.W. Bradford, R.S. Nyholm, G.J. Gainsford, J.M. Guss, P.R. 

lx, 87; C.W. Bradford and R.S. Nyholm, JCS. Dalton, lx, 

5)a)R.J. Cross, and F. Glockling, J. Chem. Sot., E, 5422; b) 

R. Asano, I. Moritani, Y. Fujiwara, 

Ireland, and R. Mason, Chem. Comn., 

529. 

R.J.D. Gee and H.H. Powell, L 

Chem. Sot. A, z, 1956; c) MC. Baird, J. Inorq. Nucl. Chem., 2, 367(1967). 

6) 6. Wilke, H. Schott, and P. Heimbach, Abstracts, Symposium of Transition Metal Complexes of 

Hydrogen, Oxygen, and Nitrogen, Osaka, 1967. 

7) M.L.H. Green, M.J. Smith, H. Felkin and 6. Swierczewski, Chem. Coma., z, 158. 

8) G.W. Parshall, Act. Chem. Res.,A, 139(19X)). 

9)a)J. Chatt and 8.L. Shaw, J. Chem. Sot., l=, 1718; b) K. Tamao, K. Sumitani, and M. Kumada, 

J. Amer. Chem. Sot., 2, 4374(1972). 

10) S. Otsuka, Y. Tatsuno and K. Ataka, J. Amer. Chem. Sot., 2, 6705(1971). 


