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Abstract
C17H16ClN2RuPF6, monoclinic, P21/c (no. 14), a = 14.4426(9)
Å,b =8.3311(5) Å, c= 16.413(1) Å, β = 109.2690°,V= 1864.2(2)
Å3, Z = 4, Rgt(F ) = 0.0309, wRref(F

2) = 0.0697, T = 173 K.

CCDC no.: 2172886

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

To a suspension of [(η6-toluene)Ru(m-Cl)Cl]2 (0.2 mmol) in
methanol (20 mL) was added the 2,2′-bipyridine ligand

(0.42 mmol). The mixture was stirred at room temperature
for 3 h followed by the reduction of the volume of the sol-
vent in vacuo to about (10 mL) before adding NH4PF6
(0.42 mmol). The mixture was then cooled in an ice bath
while stirring for 2 h leading to a precipitate which was
collected by filtration. The filtrate was washed with diethyl
ether and dried in vacuo. Crystals were grown by layering
solutions of the compounds in acetone with hexane and
leaving undisturbed for two days. Orange solid, yield 84%,
m.p. 190 °C (decomp.). 1H NMR (400 MHZ, DMSO-d6). δ
(ppm) = 9.55 (d, JHH = 5.48 Hz, 2H, Py); 8.62 (d,
JHH = 8.04 Hz, 2H, Py); 8.28 (t, JHHH = 7.76 Hz, 2H, Py); 7.79
(d, JHH = 6.48Hz, 2H, Py); 6.31 (t, JHHH = 5.88Hz, 2H, Arene);
5.95 (d, JHH = 6.04Hz, 2H, Arene); 5.83 (t, JHHH= 5.64Hz, 1H,
Arene); 2.23 (s, 3H, Arene)), 13C NMR (400 MHZ, DMSO-
d6). δ (ppm) = 155.819 (Py), 154.52 (Py), 139.81 (Py); 127.35
(Py); 123.64 (Py); 105.87 (Py); 105.87 (Ar); 90.53 (Ar); 82.93
(Ar); 79.73 (Ar); 18.73 (Me). MS (ESI, m/z): 385.0061
[C17H16ClN2Ru]

+.

Experimental details

A Bruker Smart APEX2 diffractometer was used for crystal
evaluation and data collection [1]. The structure was
solved by the direct method using the SHELXS [2]
program and refined. The visual crystal structure infor-
mation was performed using Mercury [3] system software.

Table : Data collection and handling.

Crystal: Gold block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker Kappa Duo Apex II,
.% φ and ω

θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ], Mercury []
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All non-hydrogen atoms were refined isotropically and
then by anisotropic refinement using SHELXL [4].

Comment

Half-sandwich arene ruthenium(II) complexes of the type
[(η6-arene) Ru(XY)Z] are referred to as piano stool structures,
where XY is a bidentate chelating ligand and Z is a leaving

group [5–7]. These half-sandwich complexes contain the
arene ring which is hydrophobic and can be derivatized to
finetune the properties. For instance, the biological and
physicochemical properties of the complexes can be modi-
fied by the exchange of the arene ligand. Making it more
hydrophobic facilitates the admittance of Ru(II) complexes
into cells and this contributes to their stability [5–7]. The
arene half-sandwich complexes are also attractive due to
their diverse possibilities of applications [5–8], made
possible by introduction of various bidentate and mono-
dentate ligands at the XY-site.

The asymmetric unit of the title structure contains
one cationic ruthenium complex and one [PF6]

− counter
anion. The cationic ruthenium(II) complex possesses a
piano stool geometry, where the chelating ligand and the
chlorido ligand occupy the position of three legs of a
piano-stool and the arene ring occupies the remaining
coordination sites as the seat of the stool [9–13]. The Ru–N
bond strengths of the complex are 2.073(2) and 2.082(2) Å.
These distances are comparable to those reported for
other arene ruthenium complexes with N,N′-donor ligands
[8–12]. The N–Ru–N bond angle was derived to be
77.07(8)°. These values, including other intramolecular
bond parameters, are close to those reported for related
compounds [9–15]. Non-classical intermolecular hydrogen
bonds were found in the crystal packing of the title
compound.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Ru . () . () . () . ()
Cl . () . () . () . ()
N . () . () . () . ()
N . () −. () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
C . () −. () . () . ()
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
P . () −. () . () . ()
F . () −. () −. () . ()
F . () −. () . () . ()
F . () −. () −. () . ()
F . () −. () . () . ()
F . () −. () . () . ()
F . () −. () . () . ()
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