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Abstract
C34H26F6IrN6P, monoclinic, P21/c (no. 4), a = 11.929(2) Å,
b = 12.653(3) Å, c = 21.707(4) Å, β = 105.48(3)∘, V = 3157.5(12) Å3,
Z = 4, Rgt(F ) = 0.0241, wRref(F 2) = 0.0461, T = 293 K.

CCDC no.: 2054827

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 displacement
parameters.

1 Source of materials

All the reagents were A. R. grade commercially available and
used as received without further purification. The cyclo-
metalated chloro-bridged iridium(III) dimer, [(ppz)2Ir(m–Cl)]2
(ppz = 1–phenylpyrazole), was synthesized following the re-
ported literature procedures [6] by heating IrCl3·3H2O (1 equiv)
and 1–phenylpyrazole (2.3 equiv) in a mixed solution of
2-ethoxyethanol and water (v/v = 3/1) at 135 °C. 149.3mg quin-
oline-2-formaldehyde (0.95mmol) was added into dichloro-
methane (20mL) with strong stirring, and then aniline
(0.95mmol) was added dropwise to obtain 2-phenylimino
methylquinoline (pmmq). The synthesized iridium(III) dimer
[(ppz)2Ir(m–Cl)]2 (200.0mg, 0.19mmol) and ligand 2-phenyl-
imino methylquinoline (90.1 mg, 0.388mmol) were added
together to a mixed solvent containing methanol (8mL)
and dichloromethane (32mL). Subsequently, potassium hexa-
fluorophosphate powder (37.6mg, 0.19mmol) was added,
heated to 135 °C, and refluxed in a dark N2 atmosphere for 24 h.
Dissolve the obtained solid product in dichloromethane (1mL),
after filtration, 0.5mL of buffer layer (Vdichloromethane/Vn-hex-
ane = 1/1) was added, and finally 3mL of n-hexane was added.
Red crystals were obtained after a week at room temperature
in dark with a yield of 40mg (43% based Ir). Anal. Calcd. for
C34H26F6IrN6P: C, 47.72 %; H, 3.06%;N, 9.82%. Found C, 47.69%;
H, 3.01 %; N, 9.84%. IR (KBr, cm−1): 3057(W), 1662(s), 1592(s),
1547(s), 1514(s), 1492(s), 1411(s), 1020(m) (pyridine: C=N), 964(m),
845(w), 739(w), 692(w), 545(m).

Table : Data collection and handling.

Crystal: Red block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

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

Programs: Bruker [], Olex [],
SHELX [, ], PLATON []
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2 Experimental details

The structure was solved by Direct Methods and refined
using the SHELX software [3]. All of the hydrogen atoms were
added by theoretical method and isotropic displacement
parameters were given (Uiso = 1.2 Ueq, Ueq is the equivalent
isotropic displacement parameter of the parent atom) [5].

3 Comment

Cyclometalated iridium(III) complexes have received enor-
mous interests, due to their potential applications in multi-
disciplinary areas such as organic light-emitting diodes
(OLEDs), light-emitting electro-chemical cells (LECs), bio-
sensing, photocatalysis, and nonlinear optics, etc. [7–10]. The
strong spin–orbit coupling induced by the Ir(III) ion results
in efficient intersystem crossing (ISC) and promotes triplet
excited-state formation, which are intrinsically related to
aforementioned applications. Considerable efforts in this
field are focused on the structural modifications of Ir(III)
complexes to obtain desirable optical or electronic proper-
ties, especially for OLEDs and LECs applications [11, 12].
Recently, the design and synthesis of cyclometalated Ir(III)
complexes with nonlinear optical properties has also been
extensively developed [13]. For example, many researchers
studied the second-order nonlinear optical properties [14],

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Ir . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () −. () . ()
HA . . −. .*
C . () . () −. () . ()
HA . . −. .*
C . () . () −. () . ()
C . () . () −. () . ()
HA . . . .*
C . () . () −. () . ()
HA . . −. .*
C . () . () −. () . ()
HA . . −. .*
C . () . () −. () . ()
HA . . −. .*
C . () . () −. () . ()
C . () . () −. () . ()
HA . . −. .*
C . () . () −. () . ()
HA . . −. .*
C . () . () . () . ()
C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

HA . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C −. () . () . () . ()
HA −. . . .*
C −. () . () . () . ()
HA −. . . .*
C −. () . () . () . ()
HA −. . . .*
P . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F −. () . () . () . ()
F . () . () . () . ()
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the reverse saturable absorption (RSA) [15], the two-photon
and three-photon absorption (TPA) of Ir(III) complexes [16].
In this context, iminoquinoline ligand with p-conjugation
structure has been employed as ancillary ligand into the
preparation of cyclometalated Ir(III) complex.

The crystal structure consists of a Ir3+ cation, one pmmq
ligand, two ppz ligands, and one PF6− anion (see the Figure).
The Ir(III) center is 6-coordinated by four N atoms and two C
atoms from two ppz ligands and the ancillary pmmq ligand,
forming an octahedral plane. The Ir–C bond lengths are
2.027(3) Å and 2.014(3) Å, respectively, while the bond lengths
of Ir–N range from 2.018(3) Å to 2.233(3) Å. The bond angles of
N–Ir–N range from 75.97(10)° to 171.0(1)°, while the value for
C–Ir–N fall in the range of 80.25(12)° and 176.16(11)° [17]. Due to
the semi-rigid structure of iminoquinoline ligand, it forms a
five membered chelating ring with the Ir(III) center through
the bidentate chelation of quinoline nitrogen and imino
nitrogen.
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