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Abstract

C3oHaeF6IrN,P, monoclinic, P2,/c (no. 4), a = 8.8876(3) A,
b=32.8428(9) A, c=10.5010(3) A, B =106.623(2)", V = 2937.07(16)
A, Z = 4, Ry(F) = 0.0572, WRye(F?) = 0.1171, T = 293 K.

CCDC no.: 2057892

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.
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Table 1: Data collection and handling.

Crystal: Yellow block

Size: 0.23 x 0.20 x 0.18 mm
Wavelength: Cu Ka radiation (1.54178 A)
u 9.97 mm™'

Bruker P4, w

66.6° >99 %

27100, 5184, 0.175
Iobs > 2 0(l,ps), 3683

Diffractometer, scan mode:
Bmax, COMpleteness:
N(hkl)measured: N(hkl)unique: Rint:
Criterion for Iops, N(hkl)g:

N(param)refined: 406
Programs: Bruker [1], Olex2 [2], SHELX [3, 4],
PLATON [5]

1 Source of materials

All the reagents were A. R. grade commercially available
and used as received without further purification. The
cyclometalated  chloro-bridged  iridium(Il)  dimer,
[(ppz),Ir(u—CD], (ppz = 1-phenylpyrazole), was synthesized
following the reported literature procedures [6] by heating
IrCl33H,0 (1 equiv) and 1-phenylpyrazole (2.3 equiv) in a
mixed solution of 2-ethoxyethanol and water (v/v = 3/1) at
135 °C. 540.70 mg o-phenylenediamine was dissolved in
30 mL of ethanol with the help of sonication. After that,
0.48 mL of pyridine-2-formaldehyde was added to the above
solution and reacted at 80 °C for 2h to obtain 839.41mg
2-(2-pyridine)-benzimidazole (bzp). The synthesized iridiu-
m(Ill) dimer [(ppz),Ir(u—CD], (103.00 mg, 0.1 mmol), auxil-
iary ligand 2-(2-pyridine)-benzimidazole (39.04 mg,
0.2 mmol), and potassium hexafluorophosphate (36.81 mg,
0.2 mmol) were added together to a mixed solvent con-
taining dichloromethane (50 mL) and methanol (10 mL).
Subsequently, the mixture was heated to 85 °C and
refluxed in a dark N, atmosphere for 24h to obtain the
target compound. After filtration, the obtained solid product
was dissolved in chloroform (10 mL), and then 10 mL of
buffer solution (Venoroform/Va-hexane = 1/1) and 20 mL of
n-hexane were added successively. Under the diffusion ef-
fect of solution, bright yellow block crystals were obtained
after a week at room temperature in the dark with a yield of
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
(g 0.62974 (5) 0.14409 (2) 0.94445 (4) 0.02000 (13)
N1 0.5291 (10) 0.1719 (2) 0.7693 (8) 0.0266 (19)
N2 0.5735 (10) 0.2118 (2) 0.7644 (8) 0.027 (2)
N3 0.7214 (9) 0.1238 (2) 1.1326 (8) 0.0211 (18)
N4 0.6309 (10) 0.1313 (2) 1.2157 (8) 0.0227 (18)
N5 0.5353 (9) 0.0851 (2) 0.8864 (8) 0.0229 (18)
N6 0.7945 (10) 0.1173 (2) 0.8476 (8) 0.0267 (19)
N7 0.5458 (11) 0.0275 (2) 0.7781 (9) 0.031 (2)
C1 0.4662 (12) 0.1638 (3) 1.0255 (9) 0.024 (2)
2 0.3305 (11) 0.1871 (3) 0.9693 (10) 0.024 (2)
H2 0.3094 0.1961 0.8820 0.029*

(6] 0.2283 (12) 0.1968 (3) 1.0416 (11) 0.033 (3)
H3 0.1382 0.2116 1.0009 0.040*

c4 0.2554 (13) 0.1852 (4) 1.1721 (12) 0.043 (3)
H4 0.1843 0.1918 1.2189 0.052*

c5 0.3892 (13) 0.1637 (3) 1.2317 (11) 0.033(3)
H5 0.4122 0.1565 1.3208 0.040*

C6 0.4879 (12) 0.1532 (3) 1.1598 (10) 0.026 (2)
7 0.7073 (13) 0.1189 (3) 1.3391 (10) 0.032 (3)
H7 0.6709 0.1209 1.4136 0.038*

8 0.8461 (14) 0.1033 (3) 1.3358 (10) 0.035 (3)
H8 0.9226 0.0920 1.4068 0.042*

9 0.8531 (13) 0.1071 (3) 1.2068 (9) 0.026 (2)
H9 0.9373 0.0993 1.1765 0.031*
C10 0.7326 (11) 0.1993 (3) 0.9822 (9) 0.022 (2)
1 0.8407 (12) 0.2141 (3) 1.0974 (10) 0.026 (2)
H11 0.8795 0.1966 1.1688 0.031*
c12 0.8908 (13) 0.2537 (3) 1.1079 (11) 0.034 (3)
H12 0.9597 0.2627 1.1872 0.041*
C13 0.8411 (13) 0.2803 (3) 1.0032 (11) 0.035 (3)
H13 0.8810 0.3067 1.0104 0.042*
c14 0.7324 (14) 0.2680 (3) 0.8877 (11) 0.035 (3)
H14 0.6935 0.2860 0.8175 0.042*
C15 0.6825 (12) 0.2272 (3) 0.8800 (9) 0.025 (2)
ci6 0.4929 (14) 0.2281 (3) 0.6456 (10) 0.035 (3)
H16 0.5018 0.2548 0.6184 0.043*
c17 0.3981 (14) 0.1992 (3) 0.5737 (10) 0.037 (3)
H17 0.3289 0.2021 0.4889 0.045*
c18 0.4250 (12) 0.1642 (3) 0.6525 (10) 0.029 (2)
H18 0.3772 0.1391 0.6270 0.034*
c19 0.4173 (12) 0.0606 (3) 0.9013 (9) 0.026 (2)
Cc20 0.3108 (12) 0.0650 (3) 0.9730 (9) 0.028 (2)
H20 0.3075 0.0887 1.0209 0.033*

21 0.2087 (13) 0.0331 (3) 0.9712 (11) 0.034 (3)
H21 0.1364 0.0356 1.0196 0.041*
22 0.2094 (15) -0.0027 (4) 0.8999 (12) 0.043 (3)
H22 0.1371 -0.0232 0.8994 0.051*
C23 0.3168 (14) —-0.0074 (4) 0.8308 (12) 0.042 (3)
H23 0.3186 -0.0312 0.7833 0.050*
C24 0.4225 (12) 0.0233 (3) 0.8320 (10) 0.025 (2)
C25 0.6120 (12) 0.0643 (3) 0.8141 (9) 0.023 (2)
26 0.7501 (12) 0.0812 (3) 0.7880 (10) 0.027 (2)
c27 0.8353 (12) 0.0625 (3) 0.7150 (10) 0.031 (2)
H27 0.8022 0.0375 0.6758 0.037*
28 0.9691 (13) 0.0801 (4) 0.6984 (11) 0.038 (3)

Table 2: (continued)

Atom b'¢ y z Uiso*/Ueq
H28 1.0275 0.0673 0.6494 0.045*
C29 1.0139 (14) 0.1182 (4) 0.7586 (12) 0.038 (3)
H29 1.1026 0.1314 0.7494 0.046*
30 0.9225 (12) 0.1357 (3) 0.8323 (10) 0.031(2)
H30 0.9514 0.1609 0.8719 0.037*

P1 0.2901 (3) 0.06098 (9) 0.4193 (3) 0.0358 (7)
F1 0.2325 (10) 0.0651 (3) 0.5470 (9) 0.085 (3)
F2 0.2244 (9) 0.1054 (2) 0.3800 (8) 0.059 (2)
F3 0.3549 (14) 0.0581 (4) 0.2948 (9) 0.127 (5)
F4 0.3559 (9) 0.0162 (2) 0.4594 (11) 0.091 (3)
F5 0.1287 (10) 0.0428 (2) 0.3375(12) 0.106 (4)
F6 0.4545 (7) 0.0787 (2) 0.5011 (7) 0.0501 (18)

65.40 mg (49 % based Ir). Anal. Calcd. for C5oHyFgIrN;P: C,
44.06 %; H, 2.71 %; N, 11.99 %. Found C, 44.35 %; H, 2.92 %); N,
11.46 %. IR (KBr, /cm™): 3049(m), 2924(s), 1661(m), 1595(m),
1468(s), 1433(s), 1259(m), 1053(m), 844(vs), 747(s), 552(s).

2 Experimental details

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

3 Comment

The design and construction of cyclometalated iridium(III)
complexes, which were assembled from iridium ions and
organic conjugate ligands, have attracted much attention
because of their favorable properties arising from strong spin-
orbit coupling induced by the Ir(Ill) ion [7-10]. The cyclo-
metalated Ir(IIT) complex is usually formed by the coordination
of C-N chelate ligand and N-N auxiliary ligand with Ir(III)
atom, and has a hexahedral spatial configuration [11, 12]. The p*
orhital of the N-N auxiliary ligand in the cyclometalated Ir(III)
complex is the main contributor to the lowest unoccupied
molecular orbital (LUMO), while the p orbital of the C-N
chelateligand and the d orbital of the Ir(III) center mainly affect
the highest occupied molecular orbital (HOMO) [13, 14]. The
conjugation adjustment of N-N auxiliary ligands or the intro-
duction of electron withdrawing substituents can reduce the
LUMO energy level of the system, while the introduction of
electron donating substituents can increase the LUMO energy
level [15]. Among the N-N auxiliary ligands, the Schiff base
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ligands which contain —RC=N- characteristic groups with lone
pair electrons on the N atoms have strong ability of coordina-
tion with the metal ions and p-conjugation structure. In this
context, we selected the 2-(2-pyridine)-benzimidazole (bzp) as
the auxiliary ligand in the preparation of cyclometalated Ir(III)
complex.

The crystal structure consists of one Ir** cation, two ppz
chelate ligands, one bzp auxiliary ligand, and one [PFg]™
counter anion (see the Figure). The Ir(Ill) center is
6-coordinated by four N atoms and two C atoms, in which
two N atoms and two C atoms come from the ppz chelate
ligands while the rest two N atoms from the bzp ancillary
ligand, forming an octahedral plane. The metal-carbon bond
lengths (Ir-C) are 1.991(10) A and 2.017(10) A, respectively,
while the distances of Ir-N bonds range from 2.019(8) A to
2.192(9) A. The bond angles about the Ir(III) ion range from
76.3(3)° to 174.4(4)°, and these values match with the previ-
ously reported cyclometalated Ir(III) complexes [16]. There
are C-H ... F hydrogen bonding interactions.
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