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CH3, C(CH3)3 and 
Reactions with 

[Cu(CNCHs )4 I+, 

Abstract 

The copper(I) isocyanide complexes [Cu- 
(CNR),]X (R = Me, CMe3, or xylyl; X = PF6- or 
C1043 have been prepared and characterized using 
IR, Raman and ‘H NMR spectroscopy. Subsequent 
reactions with neutral chelating ligands have afford- 
ed the pseudotetrahedral complexes [Cu(CNMe)*- 
(bipy)] PF,, [Cu(CN-t-Bu)zL,] PF6 (LZ = bipy, phen, 
DAB, or dppe) and [Cu(CNxylyl)2(2,9-Mezphen)] - 
PFs, (bipy = 2,2’-bipyridyl, phen = l,lO-phenanthro- 
line, DAB = N,N’-di-tert-butylethylenediimine, and 
dppe = 1,2-bis(diphenylphosphino)ethane). A 
detailed study of the vibrational spectra of the related 
species [Cu(CNMe)4] Clod, [Cu(NCMe)4] C104 and 
[CU(NCCD~)~]C~OJ has also been carried out and 
assignments proposed. The acetonitrile ligands of 
[Cu(NCMe)4]C104 are easily replaced by other 
Group V donor ligands, the complexes [CuL4]C104 
(L = PPh,, As Ph3, or SbPh3) having been isolated. 

Introduction 

The first tetrakis(ary1 isocyanide)copper(I) cations, 
[CU(CNR)~]+ (R = Ph and p-MeC6H4), isolated as 
their chlorides, were reported in 1952 [l] and since 
then other alkyl [2] and aryl [2-41 analogues have 
been described. A few [Cu(CNR),]+ cations involving 
unsaturated isocyanides (R = allyl, vinyl, allenyl, or 
propargyl) are also known [2, 51. Almost all of these 
cations have been isolated as their perchlorate or 
tetrafluoroborate salts. Apart from a detailed study 
of the 13C NMR spectra of some of the above cations 
[2, 61, the only other spectroscopic information that 
is generally available on these compounds is their IR 
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active Y(CEN) stretching frequencies. The lone 
tetrakis(isocyanide)copper(I) complex to have been 
structurally characterized is [Cu(CNMe)4] BF4 in 
which tetrahedral coordination around the copper 
is achieved by four almost linear methyl isocyanide 
ligands [7]. 

In contrast to the quite wide range of copper(I) 
isocyanide complexes of the general type Cu- 
(CNR),X, where X is a coordinated anion (e.g. halide, 
cyanide, acetylacetonate, phenylacetylide, 
phenoxide, t-butoxide, carboxylate or $cyclopenta- 
dienyl) and n = l-3 depending on the nature of the 
anionic ligands and their number, very few copper(I) 
isocyanide complexes containing other neutral 
ligands have been reported. Bailey and Mays [4] have 
isolated the cations [Cu(CNEt)(PPh3)3]f, [Cu(CNC6- 
HJ-p-0Me)(PPh3)(phen) 1’ and [Cu(CNC6H4-p- 
0Me)2L2]’ (LZ = 2PPh3, dppe, or bipy) as their hexa- 
fluorophosphate salts and more recently [Cu(CN&- 
H1&L2JBPh4 (LZ = en or tmen) have been reported 
[8]. However, none of these complexes have been 
prepared by direct substitution reactions of [Cu- 
(CNR),]’ cations, but rather by the reactions of 
copper(I) halide complexes with isocyanides or the 
abstraction of halide from CUX(CNR)~ complexes 
(X = Cl or Br) using AgPF6 in the presence of other 
neutral ligands. 

In view of this rather limited amount of informa- 
tion on these cationic isocyanide species, we have 
prepared three [CU(CNR)~]’ salts and studied some 
representative reactions with a number of bidentate 
chelating ligands. We have also examined the vibra- 
tional spectra of [Cu(CNMe)4] C104, [Cu(NCMe)4] - 
C104 and [CU(NCCD~)~] C104. Since it is known [7] 
that the structure of [Cu(CNMe)4] BF4 is very similar 
to that of [Cu(NCMe)4] C104 [9], the bond distances 
and angles in the two cations showing no significant 
differences, it was expected that closely related vibra- 
tional spectra would be found. In order to aid assign- 
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