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Abstract

The metallation of Ni,(p-CNMe)(CNMe),(dppm), (1) (dppm = PPh,CH,PPh,)
with (PPh,)Au(Cl) affords the transmetallation product, [NiAu(CNMe),(dppm),]Cl
(2) in 49% yield. The *'P NMR spectrum of 1 is an AA’BB’ spin system centered at
8 39.2 ppm. An X-ray structural study of the title compound was undertaken.
Complex 2 crystallizes in the monoclinic space group Pn with a 12.992(1) A b
11.760(1) A, ¢ 17.579(5) A, B 109.36(2)°, V 2534(1) A>, and Z = 2. The structure
was refined to convergence leading to R and R, of 0.020 and 0.025, respectively,
for 3062 observations in the range 4° <260 <45° with 7> 3.0 o(/) and Mo-K,
radiation. The Ni—Au separation is 3.0146(9) A, suggesting there is not a significant
Ni—Au interaction. The complex exhibits a cis—trans arrangement of the bridging
dppm diphosphine ligands with essentially tetrahedral NiP,L, (L = CNMe) and
linear AuP, centers.

Heterobimetallic complexes are of interest for their potential to exhibit cooper-
ative reactivities and unusual chemical and physical properties arising from the
alloying of different metals. Shaw and co-workers have been particularly active in
preparing homo- and hetero-bimetallic compounds bridged by bis(diphenylphos-
phino)methane (dppm), using a strategy based on metallation [1,2] and transmetal-
lation [3] of binuclear frameworks. The binuclear complex of nickel(0), Ni,(u-
CNMe)(CNMe),(dppm), (1), recently prepared in our laboratories, possesses a
p-isocyanide ligand with N-atom Lewis basicity exceeding that of ammonia [4].
Complex 1 can be protonated or alkylated under very mild conditions to afford
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bridging alkylamino- or dialkylamino-carbyne species [4]. The N-atom basicity of 1
also plays an important role in the activation of CO, and metathesis of C=N and
C=O0 triple bonds [4b,c]. We have therefore undertaken a study of the metallation of
1 via the reactive p-isocyanide N-atom. The reaction of 1 with [Pd(CNMe),][PF],
was found to give the metallated linear heterotrinuclear complex [Ni, Pd(CNMe),-
(dppm), JIPE], [5]. We now report our study of the reactivity of 1 with (PPh;)Au(Cl)
which affords the transmetallated heterobinuclear complex [NiAu(CNMe),-
(dppm), CI (2). i

Treatment of 1 in THF with (PPh,)Au(Cl) at room temperature afforded 2 as an
orange precipitate [6*]. The product 2 has been characterized by microanalysis, IR,
and 'H and *'P NMR spectroscopy [6*]. The *'P NMR spectrum of 2 is an AA’BB’
spin system centered at 8 39.2, characteristic of an asymmetrically coordinated
dppm complex. Both 'TH NMR and *'P NMR spectra also indicate that PPh, from
the starting (PPh;)Au(Cl) is not contained in the product, 2. The spectroscopic and
analytical data suggest the formulation [NiAu(CNMe), (dppm), ICl. A rather similar
heterobimetallic compound, [PtAu(CN),(dppm),]C]l, has been prepared by the
reaction of Pt(CN),(dppm), with (PPh;)Au(Cl) [2c]. The structure of 2 was de-
termined by X-ray diffraction [7*] and is presented in Fig. 1. A skeletal view of the
molecular cation is presented in Fig. 2. The complex exhibits a cis—trans arrange-
ment of the bridging diphosphine ligands, P(11)-Ni-P(12) (120.81(8)°) and
P(21)-Au-P(22) (167.54(9)°); and a Ni—Au separation of 3.0146(9) A, suggesting
no significant Ni—Au interaction [8*]. The coordination geometries about the metal
centers may be best described as pseudo-tetrahedral about Ni with bond angles
ranging from 98.0(2)° to 120.81(8)°, and essentially linear about Au. Similar
cis—trans dppm frameworks have been observed in homobinuclear nickel complexes
Ni, (u-COYCO)(CNMe)(dppm), [4c] and Ni,(u-CNMe}CNMe),(dppm),>* [4b].
Owing to the rapidity of the formation of 2, it has not been possible to determine
the role of the p-isocyanide ligand of 1 in the reaction with (PPh,)Au(Cl). However,
treatment of the (dimethylamino)carbyne compound, [Ni,(u-CNMe,)(CNMe),-
(dppm), ]I, prepared by alkylation of 1 with Mel [4a], with (PPh;)Au(Cl) did not
afford the transmetallation product 2. This result suggests that an initial interaction
of the p-CNMe nitrogen atom lone pair with the gold fragment Au(PPh,)* may be
a key step in the transmetallation of 1. Our ongoing studies of the metallation and
transmetallation chemistry of 1 will be continued along these lines.

* This and other references marked with asterisks indicate notes occurring in the list of references.



o 0
A

h) c1224
| ca2i /-}. c2214
A (FH ) caz2
a £2216 -
Ly c1225 S \® /»’,,,\,
c1221 N
(O cieo § cazu {§\ cazad
L = Ny
c13 c1212 \ e @ \,\,_\. t2223

Ve

: B2
O~ ) Pacrt) v ‘@! y
ti21s " ®

C1223

1
|

c2222

= P21
O \' A/ () i

-

-

~

]
C1116 “!, c1114 )

ci115f1 M c1112 =y
ob. R M‘ c2114 S

L

c1124(gAg) c1113

.L °

c2115@gs I

Fig. 1. ORTEP drawing of (CNMe),Ni(dppm),Au™, 2, with 50% probability thermal ellipsoids.

Fig. 2. Skeletal view of 2.
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