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In the title compound, [RuCl(C26H24P)2(H2O)]PF6�-

1.5CH2Cl2�0.5H2O, the complex RuII cation is in a slightly

distorted octahedral environment, chelated by two bis(di-

phenylphosphino)ethane ligands, with a water molecule and a

chloride anion in a mutually cis geometry completing the

coordination.

Comment

A number of examples of structures in which RuII is coordi-

nated by two bis(diphenylphosphino)ethane ligands and

chloride anions can be found in the literature. In two cases the

metal centre is five-coordinate, with only one chloride and

with BF4
� (Polam & Porter, 1993) or PF6

� (Chin et al.1994)

acting as counter-ion. In four more cases the metal is six-

coordinate, with an additional trans chloride ion completing

the coordination environment; the unsolvated compound has

been reported (Polam & Porter, 1993), along with the struc-

tures of the dichloromethane (Lobana et al., 1990), chloroform

(Fronczek et al., 2001) and tetrahydrofuran (THF; Chang et al.,

1998) solvates. In several other cases a different ligand coor-

dinates trans to the chloride anion, to complete the octahedral

coordination. The title compound, (I), is the first example

where the sixth ligand, a water molecule, coordinates cis to the

chloride; the same coordination environment is, however,

observed in a known structure (Willis et al., 2004), where the

metal is chelated by bis(diphenylphosphino)methane ligands

rather than bis(diphenylphosphino)ethane. Bond lengths and

angles within the distorted octahedral coordination environ-

ment of the metal are reported in Table 1. Along with the

counter-ion PF6
�, the asymmetric unit also contains 1.5 mol-

ecules of dichloromethane and 0.5 molecule of uncoordinated

water.

Experimental

The title compound, (I), was obtained as a by-product of the reaction

between a solution of cis-[Ru(P2C26H24)2Cl2] (0.280 g, 0.29 mmol),

NH4PF6 (pre-dried under high vacuum, 0.082 g, 0.50 mmol) in pre-



dried THF (20 ml) and a solution of 1,4-diethoxy-2,5-diethynyl-

benzene (0.025 g, 0.11 mmol), dissolved in pre-dried THF (2 ml) with

triethylamine (0.5 ml, 3.6 mmol). After 24 h of stirring, the yellow

solution was filtered and the solvent was removed under reduced

pressure, yielding a dark-yellow oil. After washing with dry n-hexane

and drying under vacuum, the yellow solid was recrystallized from

dichloromethane/n-hexane (10:3), giving bright-yellow crystals.

Crystal data

[RuCl(C26H24P)2(H2O)]PF6�-
1.5CH2Cl2�0.5H2O

Mr = 1233.70
Monoclinic, C2=c
a = 37.707 (12) Å
b = 14.552 (3) Å
c = 25.583 (5) Å
� = 129.777 (19)�

V = 10789 (5) Å3

Z = 8

Dx = 1.519 Mg m�3

Mo K� radiation
Cell parameters from 8488

reflections
� = 2.5–27.5�

� = 0.70 mm�1

T = 173 (2) K
Plate, yellow
0.40 � 0.15 � 0.04 mm

Data collection

Nonius KappaCCD diffractometer
’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 2003)
Tmin = 0.768, Tmax = 0.973

66705 measured reflections
9402 independent reflections

6671 reflections with I > 2�(I)
Rint = 0.129
�max = 25.0�

h = �44! 44
k = �17! 16
l = �30! 30

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.067
wR(F 2) = 0.140
S = 1.10
9402 reflections
692 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0274P)2

+ 89.5191P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 1.37 e Å�3

��min = �0.72 e Å�3

Table 1
Selected geometric parameters (Å, �).

Ru1—O1 2.204 (5)
Ru1—P31 2.3254 (16)
Ru1—P1 2.3659 (18)

Ru1—P46 2.3707 (17)
Ru1—P16 2.4252 (17)
Ru1—Cl1 2.4804 (15)

O1—Ru1—P31 91.90 (14)
O1—Ru1—P1 169.20 (14)
P31—Ru1—P1 97.82 (5)
O1—Ru1—P46 90.15 (15)
P31—Ru1—P46 83.89 (5)
P1—Ru1—P46 95.55 (6)
O1—Ru1—P16 88.92 (15)
P31—Ru1—P16 101.47 (6)

P1—Ru1—P16 84.54 (6)
P46—Ru1—P16 174.58 (5)
O1—Ru1—Cl1 78.44 (14)
P31—Ru1—Cl1 169.14 (5)
P1—Ru1—Cl1 92.25 (5)
P46—Ru1—Cl1 91.13 (5)
P16—Ru1—Cl1 83.46 (5)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O1—H2A� � �Cl1 0.91 (2) 2.47 (7) 2.970 (5) 115 (6)

The H atoms of the coordinated water molecule were located in a

difference map; in the refinement their distance from atom O1, to

which they are bound, was restrained to be 0.89 Å, with Uiso(H) =

1.5Ueq(O1). Atom O2 of the uncoordinated water molecule was

refined at half occupancy, as the molecule was disordered around a

twofold axis; in this case the H atoms were not located. C-bound H

atoms were treated as riding [C—H = 0.95 and 0.99 Å and Uiso(H) =

1.2Ueq(C)]. One dichloromethane molecule was refined with full

occupancy, but was disordered over two half-occupancy positions

identified by C59A and C59B. All C—Cl bond distances in the

molecule were restrained to be equal. The dichloromethane molecule

containing C60 was refined with half occupancy, being disordered

around a twofold axis; the two C—Cl bond distances were restrained

to be the same as in the other dichloromethane molecule. Restraints

for similarity and rigid-bond approximation were applied to all the Cl

and C atoms, and the atoms of the anion and the uncoordinated

solvent molecules were restrained to approximately isotropic beha-

viour. The highest residual electron-density peak is located close to

the disordered atom Cl1B. The high value of Rint is likely to be

related to the disorder on the solvent molecules.

Data collection: COLLECT (Hooft, 1998); cell refinement:

EVALCCD (Duisenberg et al., 2003); data reduction: EVALCCD;

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEPIII (Burnett & Johnson, 1996); software

used to prepare material for publication: SHELXTL (Sheldrick,

2001) and CIFTAB (Sheldrick, 1993).
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Figure 1
Structure of the complex cation showing the atom numbering scheme and
with H atoms omitted. Displacement ellipsoids are drawn at the 30%
probability level.
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