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NOTE

REACTIVITY OF NICKEL(0) NITROSYL
COMPLEXES WITH MERCURY(II) CYANIDE

LORETO BALLESTER,* ANGEL GUTIERREZ and
MARIA FELISA PERPINAN

Facultad de Ciencias Quimicas, Departamento de Quimica Inorgénica, Universidad Complutense,
28040 Madrid, Spain

( Received February 2, 1990)

The ability! of zerovalent complexes of platinum and palladium to give heterobimetallic species with
nercury(Il) compounds has been widely described whereas zerovalent nickel complexes show a very low
ibility to give similar reactions.2 We have reported the reactions of Ni[P(OEt),], with mercury(II) halides
r pseudohalides which readily proceed with formation of Ni(II) complexes and deposition of metallic
nercury.? The nitrosyl complexes show interesting electronic features with respect to their interactions
vith Lewis acids such as HgX,, and thus we now describe the formation of heterobimetallic complexes
vy reaction of NiCI(NO)(L),, L = PPh,, Ph,PC,H,PPh,/2 (dppe/2), P(CH,CH,CN),, (t-cep) and
1g(CN),. Further investigations with related Ni(0) nitrosyls are currently been carried out to give a more
omplete interpretation of previous results.

Keywords: Heterobimetallic complexes, nitrosyls, nickel(0), mercury

RESULTS AND DISCUSSION

n the reactions of halonitrosyls with Hg(CN), in THF or toluene different

_ omplexes are formed depending on the ligand phosphine and the solvent used

Scheme 1).
Scheme 1
Hg(CN),
NiCl(NO)(t-cep), NiCI(NO)(t-cep),0.5Hg(CN),
1:0.5 THF or toluene
+ (t-cep)
1:2 Hg(CN),
NiCI(NO)(PPh,),Hg(CN),
1:1 toluene
NiC(NO)(PPh;),
Hg(CN),
NiCl,(PPh;),Hg(CN),
+ dppe) 1:0.5 THF
1:1
Hg(CN),
NiCI(NO)(dppe) + Ni(NO)(dppe) (HgCN)

1:1 toluene
Author for correspondence.

79



"(8) *Jo1 *(2ddp)(ON)IDN

10§ €121 *pELT () 1 F(TYJA)(ONDIDIN 0§ O1L1, ‘SASIP 1AM Ul ‘oouddsatony Ael-X £q N0 PaLiEd sem SULO[YD Jo sisATuc aaneiend,

6°¢) €9 (s
1g'8A09L1 wgs (g vy §'¢ TSy € 101014 Ava8 (ND3H)(2ddp)(ONIIN
L1 (8¢)  (gsg)
1q°SAE8L] woyig STHIT 1'91 6'€ 1I'Lg r4 woi anlq  {(ND)3HS 0% (d2a-)(ON)IDIN
(60 € (£°05)
e wQLIT 6T 6T T6v 8 AYm-stuaId HNOBH (Fudd)*1DIN
©F) €€ (9'08)
Iq'sASSLI LY 4 I'y I'¢ '8y S aniq afed YND)BHE(FUdINONIDIN
(981) Lo €
19'sAg9L] S 74 6Ll £y 81y 19[01A onjq F(doo-N(ON)IDIN
(WD  LONA NN (N N H o) (sAep) awy nojod
»y uoroeal
ol -woNdI (-o[e2) punoy

(%) ssishpeue

1102 Alenuer €z 87 :8T

1 471dVL

v pspeo jumog

‘saxa]dwos mau ay) 10§ e1ep [eankjeue pue [eaIsAyJ



18: 28 23 January 2011

Downl oaded At:

REACTIVITY OF Ni(0) NITROSYL COMPLEXES WITH Hg(Il) CYANIDE 81

Two reaction types are observed on the basis of the existence or not of the Ni(NO)-
(L), group in the complexes. The complexes NiCI(NO)(PPh,) ,.Hg(CN),, NiCI(NO)
(t-cep),.0.5Hg(CN), and Ni(NO)(dppe).HgCN were isolated. IR spectra (Table I)
show, as expected, v(CN) bands shifted to lower frequencies relative to that observed
in uncoordinated Hg(CN), (2195cm™1!), as well as v(NO) bands shifted to higher
frequencies in relation to the starting halonitrosyls. The new complexes show diffuse
reflectance spectra with broad charge transfer absorptions in the 750-500 nm region
involving the n*NO,orbitals,* similar to those of the starting compounds. Thus, it is
possible to consider a formally unchanged oxidation state for the bimetallilc
compounds (Ni(0) complexes). Similar heterobimetallic interactions, as proposed in
PPh; and t-cep complexes, have been found and interpreted as adduct formation,
with other low oxidation state complexes such as ruthenium nitrosyls® and molyb-
denum carbonyls.®

The reaction of NiCI(NO)(PPh,), with Hg(CN), in THF leads to a greenish-white
solid. IR spectral data and magnetic behaviour are consistent with the formation of a
six-coordinate Ni(II) compound which probably contains CN ligands as bridges.
The interaction of NiCI(NO)(dppe) with Hg(CN), can be considered in terms of
halogen exchange to give a bimetallic complex with, probably, a Ni-HgCN bond.

EXPERIMENTAL

All procedures were carried out using standard Schlenck techniques under nitrogen
atmosphere and freshly distilled, dried and degassed solvents. NiCI(NO)(PPh,), was
prepared as previously described.” By substitution reactions, the NiCI(NO)(dppe)
complex previously reported® and the new complex NiCI(NO)(t-cep), were obtained.

IR spectra were recorded on a Perkin-Elmer 1330 spectrophotometer. The mag-
netic susceptibilities were measured by the Faraday method, and electronic spectra
were recorded using a Kontron Uvikon 820 spectrophotometer equipped with a
reflectance attachment. Analysis (C,H,N) were carried out by Elemental Micro-
Analysis Laboratories Ltd. (Devon), England.

Preparation of the heterometallic complexes

All the complexes were prepared by the same method here described.

To a solution of the halonitrosyl complex in the solvent indicated in the Scheme,
mercury(II) cyanide ina 1:1 or 1:0.5 ratio was added and the mixture was stirred for
several days (Table I) to give the products as solids which were filtered, washed with
the used solvent and diethyl ether and dried under vacuum. The solids are unstable
towards air and moisture.
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