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Dichlorobis(triphenylphosphine oxide-xO)nickel(ll)

The title nickel(II) complex, [NiCl,(C;sH;sOP),], was
prepared in order to determine the coordination of the Ni
atom. The Ni atom lies on a twofold axis and is four-
coordinated by two Cl atoms and two O atoms in a distorted
tetrahedral coordination geometry. The Ni—Cl and Ni—O
distances are 2.2151 (6) and 1.9662 (16) A, respectively. The
title compound is compared with the four-coordinated
copper(I) analog; the two systems are isostructural.

Comment

In the period 1950-1960, there was a suggestion, based on the
valence-bond theory, that paramagnetic nickel(II) complexes
should be planar (Ballhausen & Liehr, 1959). This suggestion
was difficult to verify due to the rather rare occurrence of
tetrahedrally coordinated nickel(II) ions. Later, during the
1960s, some [(C¢Hs);PO],NiX5, complexes (X = Cl, Br, I) were
prepared (Cotton & Goodgame, 1960). Their electronic
spectra, IR spectra and magnetic moments were recorded and
analyzed in order to demonstrate that the nickel ion, in each
case, was tetrahedrally coordinated (Cotton & Goodgame,
1960). Unfortunately, the purity of the [(CsHs);PO],NiCl,
complex system was questioned and doubt of a tetrahedral
array persisted. In order to elucidate the coordination of the
nickel(I) ion in the [(C4Hs);PO],NiCl, system, its crystal
structure determination was undertaken.

)

A perspective view of the title molecule, (I), showing the
atomic numbering scheme is given in Fig. 1. The Ni' ion has C,
site symmetry; C, is parallel to the ¢ axis. The analogous di-
chlorobis(triphenylphosphine oxide)copper(I1I) system, (II)
(Bertrand & Kalyanaraman, 1971), was taken as a reference
and its internal parameters were compared to the parameters
of the title complex. Within the tetrahedral geometry around
the central Ni atom, complex (II) shows Cu—Cl and Cu—O
bond lengths of 2.170 (2) and 1.958 (4) A, respectively, while
(I) shows Ni—Cl and Ni—O bond lengths of 2.2151 (6) and
1.9662 (16) A, respectively. The C1—Cu—Cl and O—Cu—0O
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bond angles in (IT) are 102.2 (1) and 93.0 (1)°, while in (I) the
Cl—Ni—Cl and O—Ni—O bond angles are 116.17 (3) and
95.91 (10)°, respectively. The two systems are isostructural.
The triphenylphosphine portion of the complex does not show
any unusual features and the other bond lengths and angles of
these systems are within expected ranges.

Experimental

Reagents and solvents for the synthesis were purchased from the
Aldrich Chemical Co. and were used without additional purification.
Crystals of (I) were obtained following the synthesis previously
reported by Cotton & Goodgame (1960). The product of this
synthesis was recrystallized by slow evaporation of an acetonitrile
solution at room temperature, in contact with oxygen. The pale-blue

crystals had a melting point of 463 (1) K.

Crystal data

[NiCly(C;gH;50P),]
M, = 686.15
Orthorhombic, dedZ
a =20.6356 (3) A

b =32.5388 (6) A
c=97240(1) A
V =6529.25 (17) A®
Z=8

D, =139 Mgm™

Data collection

Nonius KappaCCD diffractometer

 scans

Absorption correction: multi-scan
(DENZO; Otwinowski & Minor,
1997)
Tmin = 0.802, Tax = 0.868

7169 measured reflections

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.026
wR(F?) = 0.063
S =1.07
3686 reflections
195 parameters
H-atom parameters constrained
w = 1/[0*(F,?) + (0.0304P)*
+ 7.7683P]
where P = (F,” + 2F%)/3

All H atoms were placed at geometrically idealized positions and
were treated as riding atoms, with C—H = 0.95 A and U, (H) =

1.2U.4(C).

Mo Ko radiation
Cell parameters from 3709
reflections

6 =1.0-27.5°
=089 mm™"
T=123(2)K

Prism, pale blue
0.35 x 0.30 x 0.15 mm

3686 independent reflections
3468 reflections with 7 > 20()
Ry = 0.021

Omax = 27.5°

h=-26—> 26
k=—-42— 42
I1=—-12— 12

(A/0) max < 0.001

APmax = 045¢ A3

Apmin = =029 ¢ A

Extinction correction: SHELXL97

Extinction coefficient: 0.00057 (6)

Absolute structure: Flack (1983),
1705 Friedel pairs

Flack parameter = 0.001 (1)

Figure 1

An ORTEP-3 plot (Farrugia, 1997) of the title compound, with the atomic
labeling scheme. Displacement ellipsoids are plotted at the 50%
probability level. H atoms are shown as spheres of arbitrary radii.
[Symmetry code: (i) § —x, 1 —y, z.]

Data collection: DENZO (Otwinowski & Minor, 1997) and
COLLECT (Nonius, 2000); cell refinement: DENZO and
COLLECT; data reduction: DENZO and COLLECT; program(s)
used to solve structure: SHELXS86 (Sheldrick, 1990); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: ORTEP-3 (Farrugia, 1997); software used to prepare
material for publication: SHELXL97.

RMF acknowledges Universidad del Valle, Colombia, for
partial support of this work.

References

Ballhausen, C. J. & Liehr, A. D. (1959). J. Am. Chem. Soc. 81, 538-542.

Bertrand, J. A. & Kalyanaraman, A. R. (1971). Inorg. Chim. Acta, 5, 341-345.

Cotton, A. & Goodgame, D. M. L. (1960). J. Am. Chem. Soc. 82, 5771-5776.

Nonius (2000). COLLECT. Nonius BV, Delft, The Netherlands.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Flack, H. D. (1983). Acta Cryst. A39, 876-881.

Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,
Macromolecular Crystallography, Part A, edited by C. W. Carter Jr and
R. M. Sweet, pp. 307-326. New York: Academic Press.

Sheldrick, G. M. (1990). Acta Cryst. A46, 467-473.

Sheldrick, G. M. (1997). SHELXL97. University of Gottingen, Germany.

m1862

Rodolfo Moreno-Fuquen et al. -

[NIiCl,(CygH150P),]

Acta Cryst. (2004). E60, m1861-m1862



	mk1

