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(57) ABSTRACT

The present invention relates to an electroluminescent mate-
rial, a process for preparing the same, and a display device
containing the same. The electroluminescent compound
comprised of the mixture according to the present invention,
having high luminescent properties, can be advantageously
and easily prepared with high yield.
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ELECTROLUMINESCENT MATERIALS
COMPRISED WITH MIXTURE AND DISPLAY
DEVICE CONTAINING THE SAME

FIELD OF THE INVENTION

[0001] The present invention relates to an electrolumines-
cent material comprised of a mixture, a process for preparing
the same, and a display device containing an electrolumines-
cent material comprised of the mixture.

BACKGROUND OF THE ART

[0002] Among display devices, electroluminescence (EL)
devices, being self-luminous type display devices, have
advantages of wide visual angle, excellent contrast as well as
rapid response rate.

[0003] Meanwhile, Eastman Kodak firstly developed an
organic EL device employing low molecular aromatic
diamine and aluminum complex as a substance for forming a
light emitting layer, in 1987 [Appl. Phys. Lett. 51,913, 1987].
[0004] The most important factor to determine luminous
efficiency in an organic EL device is light emitting material.
Though fluorescent materials have been widely used up to the
present as the light emitting material, development of phos-
phor material, from the aspect of the mechanism of electrolu-
minescence, is one of the best ways to improve the luminous
efficiency up to 4 folds, theoretically.

[0005] Up to the present, iridium (I11) complexes have been
widely known as phosphorescent light emitting material:
(acac)lr(btp),, Ir(ppy), and Firpic or the like having been
known as RGB, respectively [Baldo et al., Appl. Phys. Lett.,
Vol 75, No. 1, 4, 1999; WO 00/70 655, WO 02/7 492; Korean
Patent Laid-Open No. 2004-14346]. Various phosphors have
been researched in Japan, Europe and America, in particular.
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[0006] Among the conventional phosphors, there is an iri-
dium complex of 1-phenylisoquinoline, which has been
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known as having very excellent EL property to exhibit color
purity of deep red and high luminous efficiency (reference: A.
Tsuboyama, et al., J. Am. Chem. Soc., 2003, 125(42), 12971-
12979].
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Iridium complex of 1-phenylisoquinoline

[0007] Further, in case of red substance, there is no serious
problem in terms of lifetime, so that it tends to be ready to
common use if it has excellent color purity or luminous effi-
ciency. Thus, the iridium complex mentioned above is a sub-
stance having very high possibility of common use, due to its
excellent color purity and luminous efficiency. Since subli-
mation temperature of the 1-phenylisoquinoline iridium com-
plexis very high, itis disadvantageous inthat a process at high
temperature higher by 60° C. or more than that in case of the
widely known green phosphors is required. Such an applica-
tion of a high temperature process provides a lasting high
temperature environment to the organic material during the
process for preparing a display in practice, and finally results
in capital impact on thermal stability of the organic material.
Thus lowering the high sublimation temperature of such a
material is a very important parameter to ensure processabil-
ity of the material. Further, the problems of lower yield and
difficulties in purification during the process for preparing
1-phenylisoquinoline iridium complex should be overcome
for common use.

DISCLOSURE
Technical Problem

[0008] The object of the present invention is to solve the
problems described above to overcome the disadvantage of
the red phosphors and to provide improved light emitting
materials, as well as a process for preparing the same to
ensure the yield to the extent of being employed in common
use.

Technical Solution

[0009] As aresult of intensive researches to solve the prob-
lems of prior art, the present inventors found electrolumines-
cent materials comprised of mixtures having excellent light
emitting properties, which can be easily prepared with high
vield. More specifically, the electroluminescent material
according to the present invention is characterized in that it is
comprised of a mixture of compound(s) represented by
Chemical Formula 1 and compound(s) represented by
Chemical Formula 2:
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[Chemical Formula 1]

[Chemical Formula 2]

[0010] wherein, the groups from R’ to R* may be same or
different from each other, and each group independently rep-
resents hydrogen, linear or branched C,-C, alkyl group with
or without halogen substituent(s), or halogen.

[0011] The electroluminescent material comprised of a
mixture according to the present invention, having high light
emitting property, can be easily prepared with high yield.

[0012] Other and further objects, features and advantages
of the invention will appear more fully from the following
description.

[0013] The electroluminescent material comprised of a
mixture according to the present invention preferably com-
prises a compound represented by Chemical Formula 1 and a
compound represented by Chemical Formula 2. In particular,
though the groups from R' to R* may be same or different
from each other, preferable is a mixture prepared in a single
stage in the preparation having R' and R? being the same, and
R? and R* being the same.

[0014] In order to satisfy the properties as a red electrolu-
minescent material, the carbon number of the substituents
need not be very large, and the substituents preferably are at
the 4-position of the isoquinoline ring and para-position of
the phenyl substituted at 1-position of the isoquinoline ring as
in Chemical Formulas 3 and 4:
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[Chemical Formula 3]

[Chemical Formula 4]

[0015] wherein, R'=R3, R*=R*, and R* and R, indepen-
dently represent hydrogen, methyl, ethyl or fluorine.

[0016] The most preferable material is the mixture com-
prised of the compound of Chemical 3 and the compound of
Chemical Formula 4 wherein each group from R' to R* is
hydrogen, in view of reproducibility of mixed ratio in the
preparing stage, easiness of preparation and the light emitting
property.

[0017] Preferably, the composition of the electrolumines-
cent material comprised of the mixture according to the
present invention is 1~9 moles of compound represented by
Chemical Formula 3 to 9~1 moles of compound represented
by Chemical Formula 4. As considering the reproducibility of
composition ratio during the preparation of the mixture and
the light emitting property, the most preferable ratio is 3~5
moles of the compound represented by Chemical Formula 3
to 7~5 moles of the compound represented by Chemical
Formula 4.

[0018] The light emitting material comprised of the mix-
ture according to the present invention wherein R'=R? and
R'=R* can be prepared by applying Reaction Scheme 1
illustrated below:
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[Reaction Scheme 1]
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[0019] Thus, the light emitting material comprised of the
mixture according to the present invention is easily prepared,
as illustrated by Reaction Scheme 1, via the steps of

[0020] a) reacting a 1-phenylisoquinoline derivative with
iridium chloride in the presence of organic solvent to prepare
corresponding p-dichlorodiiridium compound; and

[0021] b) reacting the p-dichlorodiiridium compound pre-
pared from the previous step with a 2-phenylpyridine deriva-
tive in the presence of organic solvent at a temperature
between 90° C. and 130° C.

[0022] Alternatively, p-dichlorodiiridium may be prepared
from a 2-phenylpyridine derivative instead of the 1-phenyl-
isoquinoline derivative as the starting material, which is then
reacted with 1-phenylisoquinoline, as illustrated by Reaction
Scheme 2:
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[0023] The mixture in case that R is different from R* and
R? s different from R* may be prepared by adding the 1-phe-
nylisoquinoline derivative in an approptiate ratio in step 2.
[0024] The p-dichlorodiiridium compound can be prepared
in a high yield by reacting iridium trichloride (IrCl,) with
2-phenylpyridine or 1-phenylisoquinoline in a molar ratio of
1:2~3, preferably about 1:2.2 with heating under reflux in the
presence of solvent, and isolating the diiridium dimer. The
solvent used in the reaction step is a polar solvent, preferably
alcohol ora mixed solvent of alcohol/water, such as 2-ethoxy-
ethanol and a mixed solvent of 2-ethoxyethanol/water.
[0025] The isolated y-dichlorodiiridium dimer is reacted
with 1-phenylisoquinoline or 2-phenylpyridine as the com-
pound not employed in the preparation of the dimer in the
presence of AgCF;S0;, Na,CO;, NaOH or the like using a
solvent such as 2-ethoxyethanol or diglyme at a temperature
between 90° C. and 130° C. Extraction of the resultant reac-
tion mixture with organic solvent and recrystallization from
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an appropriate solvent gives a mixture as the final product in
a high yield. The molar ratio of the reactants may be appro-
priately determined depending upon the desired composition
of the mixture.

[0026] The production ratio of the compound of Chemical
Formula 1 to the compound of Chemical Formula 2 as the
final products depends on the ratio of the p-dichlorodiiridium
dimer and 1-phenylisoquinoline or 2-phenylpyridine incor-
porated as the compounds not employed in preparing the
diiridium dimer, and on the temperature. However, if the
incorporation ratio of the reactant is identical and a reaction
temperature is fixed within the range from 90 to 130° C., the
composition of the mixture to be produced has considerable
reproducibility.

[0027] The 2-phenylpyridine and 1-phenylisoquinoline
derivatives according to the present invention are known sub-
stances which have been described in previous literature in
the art, and the process for preparing the electroluminescent
materials comprised of the mixture according to the present
invention is not restricted to the processes illustrated by Reac-
tion Scheme 1 or Reaction Scheme 2. In addition, the process
according to Reaction Scheme 1 or Reaction Scheme 2 may
be adapted, or any preparing process via other route may be
carried out. Since the preparation can be performed without
difficulty by a person having ordinary skill in the art by using
conventional methods of organic synthesis, it is not described
here in detail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a cross-sectional view of an organic EL
device;
[0029] FIG. 2 is a graph showing the luminous efficiency

property depending on the mixed composition of the electro-
luminous materials comprised of different mixtures accord-
ing to the present invention;

[0030] FIG. 3 is a graph showing current density versus
voltage property depending on the mixed composition of the
electroluminous materials comprised of different mixtures
according to the present invention,

[0031] FIG. 4 isa graph showing luminance versus voltage
property depending on the mixed composition of the electro-
luminous materials comprised of different mixtures accord-
ing to the present invention;

DESCRIPTION OF SYMBOLS OF SIGNIFICANT

PARTS OF THE DRAWINGS
[0032] 1: aglass for organic EL
[0033] 2: atransparent electrode ITO thin film
[0034] 3: ahole transport layer
[0035] 4: alight emitting layer
[0036] 5: ahole blocking layer
[0037] 6: an electron transport layer
[0038] 7: an electron injecting layer
[0039] 8: acathode
MODE FOR INVENTION
0040] Now, the present invention is described as referrin
p )

to exemplary processes for preparing the novel electrolumi-
nescent compounds according to the present invention by
way of Examples. These Examples, however, are intended to
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provide better understanding of the invention, and it should be
understood that the scope of the invention is not restricted
thereto.

EXAMPLES

[0041] The compounds used in the Examples are abbrevi-
ated as follows:
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Example 1

Preparation of [1-Ph-iQ(R'—=R>*—H)[,IrC1,Ir[ 1-Ph-
IQR'=R*=H)],

[0042] Iridium chloride (IIT) (1.0 g, 3.43 mmol) and 1-phe-
nylisoquinoline (1.6 g, 7.80 mmol) were added to 20 mL of
2-ethoxyethanol, and the resultant mixture was heated under
reflux under nitrogen for 16 hours. At ambient temperature,
50 mL of water was added to the reaction mixture, and the
solid generated was filtered and washed with cold methanol to
obtain the title compound, p-dichlorodiiridium intermediate
(1.42 g, 1.12 mmol, yield: 65%) as red crystal.

Example 2
Preparation of [2-Ph-Py],1rCl,Ir[ 2-Ph-Py],

[0043] Iridium chloride (IIT) (1.0 g, 3.43 mmol) and 2-phe-
nyl pyridine (1.17 g, 7.55 mmol) were added to 20 mL of
2-ethoxyethanol, and the resultant mixture was heated under
reflux under nitrogen for 16 hours. At ambient temperature,
50 mL of water was poured into the reaction mixture, and the
solid generated was filtered and washed with cold methanol to
obtain the title compound, p-dichlorodiiridium intermediate
(1.57 g, 1.46 mmol, yield: 85%) as yellow crystal.

Example 3

Preparation of [1-Ph-iQ(R'=CH,, R*=H)],IrCL,Ir
[1-Ph-iQ(R'=CH,, R=H)],

[0044] In amixed solvent of toluene-ethanol (5:3, 80 mL),
dissolved were p-tolyl boronic acid (1.50 g, 11.0 mmol),
1-chloroisoquinoline (1.63 g, 10.0 mmol) and tetrakis(triph-
enylphosphine)palladium (0) (0.64 g, 0.55 mmol). Thirty
(30) mL of 2M aqueous sodium carbonate solution and 1 mL
of pyridine were added thereto, and the resultant mixture was
heated under reflux for a day. After quenching, the reaction
mixture was cooled to ambient temperature, extracted with
ethyl acetate, and recrystallized from chloroform to obtain the
ligand 1-(p-tolyl)-isoquinoline (1-p-tol-iQ (R'=—CH,,
R*=H) (1.75 g, 8.0 mmol) as white solid.

[0045] 'HNMR (200 MHz, CDCl,): § 2.3 (s, 3H), 7.05-7.
20 (q, 3H), 7.45-7.60 (m, 2H), 7.7-7.9 (q, 4H), 8.4 (d, 1H)
[0046] By using iridium chloride (IIT) (1.06 g, 3.64 mmol)
and the ligand (1.75 g, 8.0 mmol) thus prepared, the same
procedure as described in Example 1 was repeated to obtain
the title compound, p-dichlorodiiridium intermediate (1.30 g,
0.99 mmol, yield: 54%).

Example 4

[0047] To 10 mL of diglyme, were added p-dichlorodiiri-
dium complex [1-Ph-iQ],IrCLIr[1-Ph-1Q], (1.12 mmol),
2-phenylpyridine (0.38 g, 2.45 mmol) and AgCF,SO, (0.60
2), and the resultant mixture was heated under nitrogen at a
temperature between 90° C. and 130° C. for 12 to 48 hours. At
ambient temperature, S0 mL of water was poured into the
reaction mixture, and the solid generated was filtered,
extracted with methylene chloride, and recrystallized from a
mixed solvent of methylene chloride and methanol, to obtain
[2-Ph-Py] 5 1-Ph-iQ]Ir and [2-Ph-Py][1-Ph-iQ],Ir in a molar
ratio from 1:9t0 9:1 (yield: 10~40%). The ratio of the mixture
prepared was determined by HPLC. ODS column (manufac-
tured by Waters) was employed, and a mixed solvent of
methanol and water (9:1) was used as solvent.
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[0048] The product ratios of [2-Ph-Py],1-Ph-iQ]Ir and
[2-Ph-Py][1-Ph-iQ],Ir dependent on the reaction conditions,
and the yields are shown in Table 1.

TABLE 1
Product ratio of
Reaction [2-Ph-Py],[2-
Temper- Reaction Ph-iQ]Ir and
ature Time [2-Ph-Py][2-Ph- Yield

[GeN] (hr) iQ],Ir {molar) ~ Substituent (%)

1 90 12 50:50 RI=R’=H 10
2 110 12 60:40 28
3 130 12 10:90 20
4 90 24 40:60 13
5 110 24 65:35 37
6 130 24 25:75 40
7 90 36 45:55 15
8 110 36 55:45 30
9 130 36 30:70 34
10 90 48 35:65 16
11 110 48 40:60 23
12 130 48 35:65 25
13 110 24 20:80 R!'=CH,, 25

R>=—H
[0049] As can be seen from Table 1, though the product

ratio of [2-Ph-Py], [1-Ph-iQ]Ir versus [2-Ph-Py][1-Ph-iQ],Ir
showed differences depending upon the reaction temperature
and reaction time, such ratio exhibited considerable repro-
ducibility under identical reaction condition. By selecting the
ratio and synthetic yield providing the most excellent perfor-
mance, one can assure mass productivity of materials having
high performances.

Comparative Example 1
[2-Ph-Py][1-Ph-iQ(R'=R*=H)],Ir

[0050] To 10 mL of diglyme, added were p-dichlorodiiri-
dium complex [1-Ph-iQR=—R*=H)],IrCL,It[1-Ph-iQ
(R'=R*=H)], (1.42 g, 1.12 mmol) prepared from Example
1, 2-phenyl pyridine (0.38 g, 2.45 mmol) and AgCF,SO,
(0.60 g), and the resultant mixture was heated under nitrogen
at 110° C. for 24 hours. At ambient temperature, 50 mL of
water was added to the reaction mixture, and the solid gen-
erated was filtered, extracted with methylene chloride and
purified by column chromatography to obtain the title com-
pound (0.15 g, 0.20 mmol, 9%) in a low yield.

[0051] 'H NMR (200 MHz, CDCl,): § 6.9-7.1 (m, 3H),
7.2-7.35 (m, 9H), 7.45-7.75 (m, 8H), 7.8-8.05 (m, 5H), 8.4
(m, 2H), 8.5-8.6 (d, 1H)

[0052] MS/FAB: 755 (found), 754.90 (calculated)
Comparative Example 2
[2-Ph-Py], 1-Ph-iQR'=R*=H)]Ir
[0053] To 15 mL of diglyme, added were p-dichlorodiiri-

dium complex (1.57 g, 1.46 mmol) prepared from Example 2,
1-pheny! isoquinoline (0.66 g, 3.21 mmol) and AgCF,S0,
(1.04 g), and the resultant mixture was heated under nitrogen
at 110° C. for 24 hours. At ambient temperature, 50 mL of
water was added to the reaction mixture, and the solid gen-
erated was filtered, extracted with methylene chloride and
purified by column chromatography to obtain the title com-
pound (0.15 g, 0.21 mmol, yield: 7%).
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[0054] 'H NMR (200 MHz, CDCl,): § 6.9-7.1 (m, 3H),
7.25-7.35 (m, 9H), 7.45-7.7 (m, 7TH), 7.9-8.05 (m, 4H), 8.4 (d,
1H), 8.5-8.6 (m, 2H)

[0055] MS/FAB: 705 (found), 704.84 (calculated)

[0056] As can be seen from Example 3 and Comparative
Fxamples 1 and 2, the electroluminescent material comprised
of amixture according to the present invention has high yield
to the extent to be commonly used after performing simple
purification process, while the electroluminescent compris-
ing a single compound has low yield to be utilized in common
use and needs very complicated purification processes.

Example 5
Manufacture of OLED

[0057] OLED devices were manufactured by using the
light emitting material prepared from Example 4 as a light
emitting dopant.

[0058] A transparent electrode ITO thin film (13Q/)
obtained from glass for OLED (manufactured from Sam-
sung-Corning) was subjected to ultrasonic washing sequen-
tially with trichloroethylene, acetone, ethanol and distilled
water, and stored in isopropanol.

[0059] Then, an ITO substrate is equipped on a substrate
folder of a vacuum vapor deposition device, and 4,4',4"-tris
(N,N-(2-naphthyl)-phenylamino)triphenylamine
(2-TNATA) was charged in a cell of the vacuum vapor depo-
sition device. After ventilation to reach the degree of vacuum
in the chamber of 1075 torr, electric current was applied to the
cell to evaporate 2-TNATA to vapor-deposit a hole injecting
layer on the ITO substrate with 60 nm of thickness.

[0060] Then, N,N'-bis(ct-naphthyl)-N,N'-diphenyl-4,4'-di-
amine (NPB) was charged in another cell of said vacuum
vapor deposition device, and electric current was applied to
the cell to evaporate NPB to vapor-deposit a hole transport
layer with 20 nm of thickness on the hole injecting layer.

GO

se¥ogo¥es
J O

2-TNATA
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-continued

NPB

CBP

[0061] Further, 4,4'-N N'-dicarbazole-biphenyl (CBP) as a
light emitting host material was charged in another cell of the
vacuum vapor deposition device, while each light emitting
material prepared according to Examples 1 and 2 in still
another cell. The two substances were doped by evaporating
them in different rates, to vapor-deposit a light emitting layer
having 30 nm of thickness on the hole transport layer. The
doping concentration of 4 to 10 mol % was appropriate on the
basis of CBP.

[0062] Then, in the same manner as in the case of NPB,
bis(2-methyl-8-quinolinato)(p-phenylphenolato)aluminum
(1IT) (BAlq) as a hole blocking layer was vapor-deposited
with a thickness of 10 nm on the light emitting layer, and
subsequently tris(8-hydroxyquinoline)aluminum (I11) (Alq)
as an electron transport layer was vapor-deposited with a
thickness of 20 nm. Lithium quinolate (Liq) as an electron
injecting layer was then vapor-deposited with a thickness of 1
to 2 nm, and Al cathode was vapor deposited with a thickness
of 150 nm by using another vapor deposition device, to manu-
facture an OLED.
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-continued

Exaniple 6

Evaluation of Optical Properties of Electrolumines-
cent Materials

[0063] The complexes having high synthetic yield among
the substances were purified by vacuum sublimation under
10 torr,and used as adopant of an OLED light emitting layer,
and luminous efficiencies of the OLEDs were measured at 10
mA/cm?,

[0064] The light emitting properties of the mixed light
emitting material comprised of [2-Ph-Py],1-Ph-iQ
(R'=R*=H)|Ir and [2-Ph-Py][1-Ph-iQ(R'=R*=H)]Ir
prepared from Example 4 depending on the mixed ratio are
comparatively shown in Table 2:

TABLE 2

Mixed ratio of Luminous
[2-Ph-Py]5[2-Ph-iQ(R'=R’=H)]Ir vs. efficiency
[2-Ph-Py][2-Ph-iQ(R'=R*=H)],Ir (cd/A)  CIE Coordinate
1 0:100 571 (0.665,0.332)
2 10:90 625  (0.667,0.330)
3 30:70 6.55  (0.667,0.331)
4 40:60 650 (0.663,0.335)
5 50:50 632 (0.664,0.334)
6 60:40 577 (0.670,0.327)
7 100:0 550 (0.669,0.328)
[0065] As can be seen from Table 2, the composition ratio

did not significantly affect the CIE coordinate but only affect
the luminous efficiency. The results come from the fact both
[2-Ph-Py],[1-Ph-iQ(R'=R*=H)]Ir and [2-Ph-Py][1-Ph-iQ
(R'=R*=H)],Ir are excellent red light emitting materials
having pure red color. The prominent light emitting property
exhibited as being mixed can be interpreted that these com-
pounds form a thin film system which can constitute appro-
priate energy transport mechanism when the two compounds
are mixed.

[0066] Each device employing the mixture as a light emit-
ting dopant has excellent lifespan of 10,000 hours or more.
Thus, it is expected that an OLED panel having best light
emitting property can be prepared by using an appropriate
mixed ratio according to the present invention.

[0067] FIG. 2 is a graph showing the luminous efficiency
property depending on the mixed ratio of the electrolumines-
cent material comprised of the mixture according to the
present invention. FIG. 2 shows the graph of current den-
sity—voltage property depending upon the mixed ratio of the
electroluminescent material comprised of the mixture
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according to the present invention, and FIG. 3 shows the
graph of luminance—voltage property depending upon the
mixed ratio of the electroluminescent material comprised of
the mixture according to the present invention.

[0068] As canbe seen from FIG. 2, when the ratio of [2-Ph-
Py]y1 PhiQR'=R*=H)[Ir  to [2-Ph-Py][1-Ph-1Q
(R'=R*=H)],Ir is maintained within the range from 50:50
to 30:70, it is expected that iridium complex compounds
having novel 1-phenylisoquinoline as a ligand with remark-
ably improved performance as compared to conventional
materials can be used as alight emitting material for common
use. The vapor deposition temperature of the iridium complex
according to the present invention in the OLED vapor depo-
sition device was 270° C., which is far lower than the tem-
perature (330° C.) of 1-phenylisoquinoline iridium complex
(tris form). Such lowering of the sublimation temperature of
the material can serve as an important factor to secure the
processibility and stability of the material.

INDUSTRIAL APPLICABILITY

[0069] As described above, the electroluminescent mate-
rial comprised of the mixture according to the present inven-
tion has excellent lifespan and red light emitting property, and
is advantageous for common use as it can be prepared with
high production yield, simple purification process and high
reproducibility.

1. An electroluminescent material comprised of a mixture
of a compound represented by Chemical Formula 1 and a
compound represented by Chemical Formula 2:

[Chemical Formula 1]

—2

[Chemical Formula 2]

wherein, the groups from R" to R* may be same or different
from each other, and each group independently repre-
sents hydrogen, linear or branched C,-C, alkyl group
with or without halogen substituent(s), or halogen.
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2. An electroluminescent material according to claim 1,
which is comprised of a mixture of a compound represented
by Chemical Formula 3 and a compound represented by
Chemical Formula 4;

[Chemical Formula 3]

R4

wherein, R'=R3, R2=R4, and R1 and R2 independently

represent hydrogen, methyl, ethyl or fluorine.

3. An electroluminescent material according to claim 2,
comprised of a mixture of a compound represented by
Chemical Formula 3 and a compound represented by Chemi-
cal Formula 4, wherein each substituent from R1 to R4 rep-
resents hydrogen.

4. An electroluminescent material according to any claim
1, which is comprised of a mixture having the ratio of 1~9
mole(s) of the compound of Chemical Formula 3 to 9~1
mole(s) of the compound of Chemical Formula 4.

5. An electroluminescent material according to claim 4,
which is comprised of a mixture having the ratio of 3~5
mole(s) of the compound of Chemical Formula 3 to 7~5
mole(s) of the compound of Chemical Formula 4.

6. A process for preparing an electroluminescent material
comprised of a mixture of a compound of Chemical Formula
1 and a compound of Chemical Formula 2 according to claim
1, which comprises the steps of

(a) reacting a 2-phenylisoquinoline derivative or 2-phe-

nylpyridine derivative with iridium chloride in the pres-
ence of organic solvent as illustrated by Reaction
Scheme 1 or Reaction Scheme 2 to prepare correspond-
ing p-dichlorodiiridium compound; and

(b) reacting the p-dichlorodiiridium compound prepared

from the previous step with 2-phenylpyridine derivative
or 2-phenylisoquinoline derivative which did not par-
ticipated in the reaction of step a) in the presence of
organic solvent at a temperature between 90° C. and
130° C.

7\

I1Cls

_—
2-ethoxyethanol

[Reaction Scheme 2]

ICly

S ETEEEE——
2-ethexyethanol

" NaT N

NN

/

Ir
Cl

Aug. 28, 2008

\ 7/

—_—
CngO3Ag

CF380;Ag



US 2008/0203360 A1

-continued

7. A display device comprising an electroluminescent
material comprised of the mixture according to claim 1.

8. An electroluminescent material according to claim 2,
which is comprised of a mixture having the ratio of 1~9

Aug. 28, 2008

mole(s) of the compound of Chemical Formula 3 to 9~1
mole(s) of the compound of Chemical Formula 4.

9. An electroluminescent material according to claim 3,
which is comprised of a mixture having the ratio of 1~9
mole(s) of the compound of Chemical Formula 3 to 9~1
mole(s) of the compound of Chemical Formula 4.

10. A display device comprising an electroluminescent
material comprised of the mixture according to claim 2.

11. A display device comprising an electroluminescent
material comprised of the mixture according to claim 3.

12. A display device comprising an electroluminescent
material comprised of the mixture according to claim 4.

13. A display device comprising an electroluminescent
material comprised of the mixture according to claim 5.

14. A display device comprising an electroluminescent
material comprised of the mixture according to claim 8.

15. A display device comprising an electroluminescent
material comprised of the mixture according to claim 9.
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