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cis-Dichlorobis(2,2’-biquinoline)iridium(l1lI)

hexafluorophosphate

The crystal structure of the title compound, [IrCl,(bqn),]PFg,
(bgn is 2,2’-biquinoline, C;sH;;N,), contains a monomeric
[IrCly(bgn),]" cation and a hexafluorophosphate anion. The
iridium(III) ion is coordinated by four N atoms from two bqn
ligands [mean Ir—N distance 2.065 (5) A] and two Cl atoms
[Ir—Cl = 2.342(2) and 2353 (2) A, forming a distorted
octahedral environment. Each 2,2’-biquinoline ligand is
planar, the mean deviations from the least-squares planes
being 0.2431 (6) and 0.1665 (6) A.

Comment

Extensive studies of the photophysics of octahedral [44°] and
[5d°] complexes have been attracting much attention to the
photochemical applications of the complexes on account of
their long-lived excited states and good photoluminescence
efficiencies. The studies have been focused mainly on the
photophysical properties of octahedral metal-diimine
complexes of iridium(III) having such ligands as 2,2'-bi-
pyridine and 1,10-phenanthroline. To our knowledge, no
structure of an iridium complex with the 2,2'-biquinoline
ligand (bgn) has been reported previously. We have prepared
and investigated an iridium bis-polypyridine complex, (I).
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The asymmetric unit of the crystal structure of (I) consists
of a discrete [IrCl,(bqn),]" cation and a hexafluorophosphate
anion. As illustrated in Fig. 1, the Ir'™™ atom is located in a
distorted octahedral environment, coordinated by two bqn
ligands and two chloride anions. The Ir—N bond lengths are in
the range 2.056 (5)-2.071 (5) A. The three trans angles are in
the range 168.3 (2)-174.4 (1)°. Ir is coordinated by four N
atoms from a pair of cis-related chelating bqn ligands and two
Cl atoms [Ir—CI1 = 2.342 (2) A and Ir—CI2 = 2.353 (2) A].
The equatorial plane is formed by atoms Cl1, N1, N2 and N4,
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Figure 1
The molecular structure of (I), showing 50% probability displacement
ellipsoids.

with the largest deviation from the mean plane being
0.023 (2) A and the Ir atom lying 0.126 (2) A out of this plane.
The axial positions are occupied by the fourth bgqn N atom and
another Cl atom. Each bqn ligand is planar; the maximum
mean deviation from the mean planes is 0.205 (6) A. The
dihedral angle between the bgn planes is 26.90 (9)°. The two
Cl ligands coordinate in a cis fashion, but PFs~ is not coord-
inated to the Ir atom. The average Ir—N bond length of
2.065 (5) A and the average N1—Ir—N2 and N3—Ir—N4
angles of 78.0 (2)° compare well with the values published for
[IrCl,(dmbpy),]PFs (Yoshikawa et al, 2003; dmbpy is 4,4'-
dimethyl-2,2'-bipyridine) of 2.026 A and 79.1°, respectively.
No hydrogen-bonding interactions exist in the crystal struc-
ture.

Experimental

The title complex was prepared by a ligand replacement procedure.
(NHy)5[IrCl]-H,O (0.5 mmol) and 2,2-biquinoline (1.0 mmol) were
mixed in ethylene glycol (15 ml). The suspended mixture was refluxed
for 15 min in a microwave oven under a purging nitrogen atmosphere.
The mixture was cooled to room temperature. A saturated aqueous
solution of KPFg (20 ml) was added, and a brown product began to
precipitate and was collected by vacuum filtration. The residue was
dissolved in the minimum amount of acetone and flash precipitated
by diethyl ether. The product was separated by vacuum filtration and
dried under a vacuum. Brown single crystals were obtained by
recrystallization from acetonitrile.

Crystal data

[IrCly(CisH12N,),|PFg
M, = 920.70
Monoclinic, P2, /n
a=105127 (2) A

b =23.6279 (5) A

¢ =13.7750 2) A

B =108.0188 (3)°

V =32538 (1) A®
Z=4

Data collection

Rigaku R-AXIS-RAPID Imaging
Plate diffractometer
 scans

D, =1879Mgm™>

Mo Ko radiation

Cell parameters from 27 860
reflections

6 =1.8-274°

n =440 mm~

T=2232K

Prism, brown

0.30 x 0.20 x 0.10 mm

1

7310 independent reflections
6212 reflections with I > 20([)
Rine = 0.045

Absorption correction: multi-scan Omax = 27.4°
(ABSCOR,; Higashi, 1995) h=-13->13
Tin = 0.419, Ty = 0.644 k=-30— 30

27 860 measured reflections [=—-17— 17

Refinement

Refinement on F>
R[F?* > 20(F?)] = 0.036
wR(F?) = 0.097
§=1.30

6212 reflections

475 parameters

Only H-atom U’s refined

w = 1/[o*(F,?) + (0.1P)?]
where P = (F,” + 2F.%)/3

(AJ0)max = 0.003

ApPmax =090e A7

APmin = —1.17 ¢ A7

Table 1 .

Selected geometric parameters (A, °).

Ir1—CI1 2.340 (1) Ir1—N2 2.070 (4)
Irl—CI2 2353 (1) Irl —N3 2.068 (4)
Ir1—N1 2058 (4)  Irl—N4 2.070 (4)
Cll—Irl—CI2 96.15(5)  Cl2—Irl—N4 89.3 (1)
Cl1—Ir1—N1 89.8 (1) NI1—Ir1—N2 782 (2)
Cl1—Ir1—N2 86.6 (1) N1—Ir1—N3 92.8 (2)
Cll—Ir1—N3 101.1 (1) N1—Irl—N4 84.9 (1)
Cll—Irl —N4 174.4 (1) N2—Irl —N3 1682 (2)
C2—Ir1—N1 173.6 (1) N2—Ir1—N4 93.9 (2)
Cl2—Ir1—N2 99.7 (1) N3—Irl1 —N4 77.7 (2)
C2—Irl —N3 88.5 (1)

All H atoms bonded to C atoms were placed in calculated positions
(C—H =0.933-0.955 A) with isotropic displacement parameters. The
deepest hole in the difference map was pocated 0.38 A from atom
Cll.

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-
ment: PROCESS-AUTO; data reduction: TEXSAN (Molecular
Structure Corportation, 2000); program(s) used to solve structure:
SIR92 (Altomare et al., 1994); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPII
(Johnson, 1976); software used to prepare material for publication:
TEXSAN.
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