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Abstract
C21H21BrClNRu, triclinic, P1̄ (no. 2), a= 8.2185(4) Å,
b= 10.1626(5) Å, c= 11.9356(6) Å, α= 100.399(4)°,
β= 90.005(4)°, γ = 93.434(4)°, V = 978.68(9) Å3, Z = 2,
Rgt(F)=0.0353, wRref(F2)=0.0676, T = 291(2) K.

CCDC no.: 1980576

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

Table 1: Data collection and handling.

Crystal: Orange block
Size: 0.20×0.18×0.17 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 2.98 mm−1

Diffractometer, scan mode: Xcalibur, ω
θmax, completeness: 26.4°, >99%
N(hkl)measured, N(hkl)unique, Rint: 8149, 3997, 0.029
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3292
N(param)refined: 229
Programs: CrysAlisPRO [1], SHELX [2]

Source of material
The title compound was obtained from the reaction of
2-(4-bromophenyl)pyridine and [RuCl2(p-cymene)]2 accord-
ing to literature procedures [3] and recrystallized from a
dichloromethane/petroleum ether solution at room temper-
ature to give the desired crystals suitable for single-crystal
X-ray diffraction.

Experimental details
A suitable crystal was selected and measured on a Xcalibur,
Eos, Gemini diffractometer. The diffraction datawas collected
using the CrysAlisPro program [1]. The structure was solved
with the ShelXS structure solution program using Patterson
Method and refined with the ShelXL [2] refinement package
using least-squares minimisation. H atoms were added using
the riding models implemented in the SHELX system.

Comment
Cyclometalated complexes have attracted considerable atten-
tion due to their wide applications [4–7]. Various methods
for the preparation of these complexes have been devel-
oped, among which C—H activation is the simplest and
most direct process [8–10]. In addition, C—H activation
to form a cyclometalated complex has become an inte-
gral part of many catalytic cycles [11–13]. In recent years
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Ru1 0.63592(3) 0.70553(2) 0.69809(2) 0.03091(9)
Br1 1.11799(6) 1.16030(5) 0.85882(4) 0.08564(19)
Cl1 0.73219(10) 0.68533(8) 0.50393(7) 0.0435(2)
N1 0.4420(3) 0.8009(3) 0.6408(2) 0.0356(6)
C1 0.3018(4) 0.7367(4) 0.5951(3) 0.0466(9)
H1 0.2895 0.6441 0.5885 0.056*
C2 0.1777(5) 0.8024(5) 0.5582(3) 0.0647(12)
H2 0.0804 0.7561 0.5310 0.078*
C3 0.1999(5) 0.9381(5) 0.5623(3) 0.0724(13)
H3 0.1187 0.9846 0.5353 0.087*
C4 0.3419(5) 1.0051(4) 0.6062(3) 0.0581(10)
H4 0.3581 1.0968 0.6084 0.070*
C5 0.4611(4) 0.9352(3) 0.6473(3) 0.0397(8)
C6 0.6166(4) 0.9935(3) 0.6981(3) 0.0374(8)
C7 0.7236(4) 0.9023(3) 0.7257(2) 0.0344(7)
C8 0.8765(4) 0.9536(3) 0.7712(3) 0.0431(8)
H8 0.9528 0.8960 0.7883 0.052*
C9 0.9133(5) 1.0904(4) 0.7904(3) 0.0490(10)
C10 0.8064(6) 1.1796(4) 0.7648(3) 0.0580(11)
H10 0.8342 1.2712 0.7793 0.070*
C11 0.6578(5) 1.1312(3) 0.7176(3) 0.0540(10)
H11 0.5844 1.1899 0.6984 0.065*
C12 0.4925(4) 0.6368(3) 0.8335(3) 0.0396(8)
C13 0.6460(4) 0.6958(3) 0.8764(3) 0.0447(9)
H13 0.6499 0.7666 0.9380 0.054*
C14 0.7918(4) 0.6494(3) 0.8280(3) 0.0466(9)
H14 0.8907 0.6879 0.8597 0.056*
C15 0.7917(4) 0.5456(3) 0.7321(3) 0.0445(9)
C16 0.6369(4) 0.4816(3) 0.6925(3) 0.0410(8)
H16 0.6332 0.4098 0.6319 0.049*
C17 0.4935(4) 0.5240(3) 0.7422(3) 0.0402(8)
H17 0.3954 0.4786 0.7160 0.048*
C18 0.9463(5) 0.5050(4) 0.6734(4) 0.0696(12)
H18A 0.9272 0.4837 0.5927 0.104*
H18B 0.9830 0.4278 0.6997 0.104*
H18C 1.0281 0.5775 0.6903 0.104*
C19 0.3329(5) 0.6842(4) 0.8830(3) 0.0526(10)
H19 0.2551 0.6747 0.8194 0.063*
C20 0.2683(5) 0.5886(4) 0.9621(4) 0.0746(13)
H20A 0.3437 0.5924 1.0242 0.112*
H20B 0.2567 0.4987 0.9199 0.112*
H20C 0.1642 0.6154 0.9914 0.112*
C21 0.3385(6) 0.8302(4) 0.9421(4) 0.0801(14)
H21A 0.4059 0.8418 1.0092 0.120*
H21B 0.2302 0.8549 0.9630 0.120*
H21C 0.3829 0.8860 0.8913 0.120*

ruthenium complexes as highly active catalysts have success-
fully been applied to organic synthesis such as arylation,
dehydrogenation and other coupling reactions [13–15]. As a
continuation of our interest in the synthesis and application
of cyclometalated complexes, we report the crystal structure
of the title cyclometalated ruthenium complex.

The single-crystal X-ray analyses shows that the title
complex adopts a typical “piano-stool” configuration with
one chlorido ligand and one C,N-bidentate ligand as the
three legs [16]. The pyridyl and benzyl ring are approxi-
mately coplanar as found in related cyclometalated com-
plexes containing the same 2-(4-bromophenyl)pyridine lig-
and [17, 18]. Upon binding of the cyclometalated ligand to
ruthenium a planar five-menbered chelate ring is formed.
The chlorido ligand is almost perpendicular to the above
planar chelate ring [N1–Ru1–Cl1 = 85.04(8)° and C7–Ru1–
Cl1 = 88.17(8)°]. The Ru—C(arene) distances vary consider-
ably from 2.151(3) Å to 2.267(3) Å. The Ru—N and Ru—C bond
lengths of the title complex are similar to those of the related
cyclometalated ruthenium complexes [3, 9, 14]. In the crystal
there exist C—H· · · Cl hydrogen bonds, where the coordinated
chlorido ligand forms hydrogen bonds with the adjacent C—
H group of pyridyl ring (Cl· · · H= 2.913, and 2.919 Å) [19–21].
In addition, the bromine atom in benzyl ring also forms C—
H· · · Br hydrogenbondswith the adjacent C—Hgroupof arene
ring (Br· · · H= 3.042 Å), thereby contributing to the forma-
tion of a 2D architecture that extends along the (0 1 0) plane
2D architecture.
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