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Abstract

A convenient synthesis of the complex [Ir(ppy).(phC6-acac)] (1, ppy = 2-phenylpyridyl, phCé6-acac = 11-(2,5-dibromo-4-hexyloxy-
phenoxy)-undecane-2,4-dione) from [{Ir(u-Cl)(ppy)z2}2], phC6-acacH and silver trifluoroacetate as the halide abstractor in refluxing ace-
tone is described. The crystal and molecular structure of 1 was determined by X-ray crystallography.
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In the last years the photophysical and photochemical
properties of cyclometalated iridium(I1I) complexes have
been extensively investigated. Because of their high lumines-
cence quantum yields and short phosphorescence lifetimes
these compounds are suitable for various applications in
photochemistry and in organic light-emitting devices
(OLEDs) and exhibit still the efficient phosphorescent dyes
in this field up to now, e.g. [1-16]. In this light, one of the
best green-light-emitting complexes is the compound
fac-[Ir(ppy)3)] yielding a high quantum efficiency [17].
Moreover the more efficient green-light-emitting complex
[Ir(ppy)a(acac)] as the phosphorescent dopant was reported
[18]. Therefore, complexes of the formula [Ir(ppy),(acac)]
(acac = modified acetylacetonates) should obviously
provide better luminescent properties. Many efforts were
undertaken to chemically modify this type of complex to
reach proper luminescence properties, e.g. [10] and to incor-
porate chemical functionalities which are useful to link
these complexes covalently to phosphorescent polymer
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OLED materials. In this paper we report the preparation
and structural characterization of a new compound in this
area, [Ir(ppy)o(phC6-acac)] (1, ppy = 2-phenylpyridyl,
phCé6-acac = 11-(2,5-dibromo-4-hexyloxy-phenoxy)-unde-
cane-2,4-dione). Thus compound 1 was prepared from
[{Ir(p-Cl)(ppy)2}2]), phC6-acacH, triethylamine as the base
and silver trifluoroacetate as the halide abstractor in reflux-
ing acetone. All manipulations were performed under a dry
argon atmosphere using conventional Schlenk techniques.
Solvents and reagents were used as received, [{Ir(p-
Cl)(ppy)2}2] was prepared according to the literature pro-
cedure [19]. The precursor of the ligand, phC6-acacH =
11-(2,5-dibromo-4-hexyloxy-phenoxy)-undecane-2,4-dione
was obtained by a specially developed preparation [20]. 'H
NMR spectra were recorded on a Jeol EX 400 ('H:
400 MHz) or a Jeol Eclipse 400 NMR spectrometer ('H:
400 MHz). The spectra were referenced to external SiMey
("H). IR spectra were recorded as KBr pellets on a Mattson
Perkin Elmer 983 G spectrometer. Mass spectra were
obtained on a JMS-700 spectrometer from Jeol. Microanal-
yses (C, H, N) were performed by the University of Munich
microanalytical laboratory.
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A mixture of [{Ir(u-C)(ppy).}2] (0.500 g, 0.47 mmol),
(ppy = 2-phenylpyridine), phc6-acaH = 11-(2,5-dibromo-4-
hexyloxy-phenoxy)-undecane-2,4-dione (0.498 g, 0.93 mmol),
and AgO,CCF; (0.206 g, 0.933 mmol) were dissolved in
30 mL of acetone and refluxed under nitrogen for 3 h.
The mixture was cooled to room temperature and the pre-
cipitated AgCl was separated by filtration. Then the solvent
was removed in vacuo to dryness. The remaining residue
was dissolved in 10 mL of dichloromethane and chromato-
graphed over an alumina column (25 x 2 cm) with dichlo-
romethane as the cluent. The first yellow band was
collected and evaporated to dryness, dissolved in 5 mL of
CH,Cl, and precipitated with hexane. Crystals suitable
for X-ray diffraction studies were obtained by slow diffu-
sion of ethanol into a concentrated solution of the com-
pound in dichloromethane. (Yield: 210 mg, 48%). Anal.
Calc. for C45H49BI'21YN204 (MW 103391) C, 5228, H,
4.78; N, 2.71%. Found: C, 51.98; H, 5.00; N, 2.67%. 'H
NMR (270 MHz, CDCly): 08.49 (dd, J=14Hz, J=
1.0 Hz, 2H), 8.47 (dd, J = 1.41 Hz, J = 1.05 Hz, 2H), 7.82
(t, J=8.72 Hz, 2H), 7.70 (m, 2H), 7.52 (m, 2H), 7.02 (d,
J=3.03 Hz, 2H), 6.79 (m, 2H), 6.66 (m, 2H), 6.31 (m,
1H), 6.24 (m, 1H), 5.18 (s, 1H, OC-CH-CO), 3.92 (m,
6H), 1.97 (t, J=7.43 Hz, 2H), 1.79 (s, 3H, CH;—CO),
1.72 (m, 2H), 1.30 (m, 10H), 1.11 (m, 2H), 0.98 (m, 2H),
0.90 (t, J=6.98 Hz, 3H,-CH,-CH;). IR (KBr): 629w,
669w, 729s, 752s, 793w, 1030s, 1062s, 1156w, 1210s,
1264s, 1302w, 1358s, 1422s, sh, 1456s, 1478s, 1492s,
1514s, 1580vs, 1605s, 2855s, 2925s, br, cm~'. MS (70 eV):
1033 (M, °Ir).

Complex 1 was prepared from the reaction of [{Ir(u-
Cl)(ppy)»}-] with 2 equiv. of silver trifluoroacetate, 1 equiv.
of the diketone, and triethylamine as the base in refluxing
acetone (Scheme 1). The new compound was separated
by column chromatography and purified by crystallization
from ethanol/dichloromethane. Elemental analysis, mass
spectrum, and the "H NMR spectroscopic data confirmed
the constitution of compound 1. Crystals for the X-ray
diffraction study were selected by means of a polariza-
tion microscope, mounted on the tip of a glass fiber,
and investigated on a Nonius KappaCCD diffractometer
using graphite-monochromated Mogo radiation (4=
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0.71073 A). The structure was solved by direct methods
(SIR 97) [21] and refined by full-matrix least-squares
calculations on F* (SHELXL-97) [22]. Anisotropic dis-
placement parameters were refined for all non-hydrogen
atoms. Crystal data: C45H49Br21rN204 FW = 103391, tri-
clinic, space group P1, a=17.5953(2), b =13.8109(3), ¢ =
19.9793(5) A,  «=184.3394(12), [=79.3392(14), g=
89.2467(13)°, ¥V =2049.549) A3, Z=2, D,y .=1675¢g
em >, T=1200(2) K, 37,708 reflections were collected, of
which 7721 (R, = 0.045 [I > 20(I)] were unique.

The molecular structure of 1 is illustrated in Fig. 1
including important bond lengths and angles in the cap-
tion. The iridium complex exhibits two cyclometalated
phenylpyridine ligands and the diketonate ligand in a
pseudooctahedral coordination sphere at the metal center.
The Ir-C bond lengths, ranging from 1.983(6) to
1.987(6) A, are within the range reported for other mono-
nuclear complexes containing the Ir(ppy), moiety [10].
The Ir-N bond lengths are in the range of 2.033(6)-
2.036(6) A. Furthermore, the C-C and C-N bond lengths
and angles are within normal ranges and in accordance
with corresponding parameters described for other simi-
larly constituted complexes [14]. The Ir-O bond lengths
are 2.151(4) and 2.164(5) A, respectively. Furthermore,
the C-O bond lengths are in agreement with the literature
reports, e.g. [12].

The absorption and room-temperature emission spec-
trum of 1 recorded in dichloromethane is shown in
Fig. 2. In the absorption spectrum the intense bands
around 300 nm can be assigned to spin-allowed '(m—m")
transitions, and bands at 339, 365, and 406 nm correspond
to spin-allowed '"MLCT bands. The two bands at 457 and
485 nm can be assigned to the formally spin-forbidden
SMLCT transition as reported for [Ir(ppy),(acac)] [15].
The peak wavelength of phosphorescent emission of com-
pound 1 was observed at 520 nm and is comparable to sim-
ilar constituted cyclometalated iridium complexes
containing the acetylacetonate ligand, e.g. [4,15]. The new
green-emitting complex [Ir(ppy)>(phCé6-acac)] (1) will be
used now in applications for phosphorescent polymer
OLED systems. By the hexyloxy-spacer the phosphores-

0—CH,,
K /i + 2CF,CO,H + 2 AgCl

(6]

Scheme 1.
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Fig. 1. ORTEP view of 1 with thermal ellipsoids are drawn at 50% probability level. Selected bond lengths (A) and angles (°): Ir(1)-N(1) 2.033(6), Ir(1)-
N(2) 2.036(6), Ir(1)-C(7) 1.987(6), Ir(1)-C(18) 1.983(6), Ir(1)-O(1) 2.164(5), Ir(1)-O(2) 2.151(4) A; O(1)-Ir-O(2) 88.21(18), O(1)-Ir—N(1) 94.5(2), O(1)-Ir—
N(2) 89.2(2), O(1)-1r—C(7) 175.0(2), O(1)-Ir—C(18) 90.6(2), O(2)-Ir-N(1) 88.70(19), O(2)-Ir-N(2) 95.97(19), O(2)-1r—C(7) 89.5(2), O(2)-Ir-C(18) 176.4(2),
N(1)-Ir-N(2) 174.1(2), N(1)-Ir—C(7) 81.0(2), N(1)-Ir-C(18) 94.8.(2), N(2)-Ir—C(7) 95.5(2), N(2)-Ir-C(18) 80.6(2), C(7)-Ir-C(18) 91.9(3)°.
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Fig. 2. Absorption spectrum and photoluminescence for [Ir(ppy).(phC6-
acac)] (1) in dichloromethane at room temperature.

cent complex will be covalently, but non-conjugatedly
linked to the polymer backbone.

Supplementary material

CCDC 650267 contains the supplementary crystallo-
graphic data for this paper. These data can be obtained free
of charge from The Cambridge Crystallographic Data Cen-
tre via www.ccdc.cam.ac.uk/data_request/cif.
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