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Description

FIELD OF THE INVENTION

[0001] The present invention relates to novel organic electroluminescent compounds exhibiting high luminous effi-
ciency, and organic electroluminescent devices and organic solar cells comprising the same.

BACKGROUND OF THE INVENTION

[0002] The most important factor to determine luminous efficiency in an OLED (organic light-emitting diode) is the
type of electroluminescent material. Though fluorescent materials has been widely used as an electroluminescent material
up to the present, development of phosphorescent materials is one of the best methods to improve the luminous efficiency
theoretically up to four(4) times, in view of electroluminescent mechanism.

[0003] Up to now, iridium (Ill) complexes are widely known as phosphorescent material, including (acac)Ir(btp),, Ir
(ppy)s and Firpic, as the red, green and blue one, respectively. In particular, a lot of phosphorescent materials have
been recently investigated in Japan, Europe and America.
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(acac)ir(btp)s - Ir(ppy)s Firpic

[0004] Among conventional red phosphorescent materials, several materials have been reported to have good EL
(electroluminescence) properties. However, very rare materials among them have reached the level of commercialization.
As the most preferable material, an iridium complex of 1-phenyl isoquinoline may be mentioned, which is known to have
excellent EL property and to exhibit color purity of dark red with high luminous efficiency. [See A. Tsuboyama et al., J.
Am. Chem. Soc. 2003, 125(42), 12971-12979.]

Ir.

3

1-phenyl isoquinoline

[0005] Moreover, the red materials, having no significant problem of lifetime, have tendency of easy commercialization
if they have good color purity or luminous efficiency. Thus, the above-mentioned iridium complex is a material having
noticeable viability of commercialization due to its excellent color purity and luminous efficiency.

[0006] However, the iridium complex is still construed as a material which is merely applicable to small displays, while
higher levels of EL properties than those of known materials are practically required for an OLED panel of medium to
large size.

SUMMARY OF THE INVENTION

[0007] With intensive efforts to overcome the problems of conventional techniques as described above, the present
inventors have researched for developing novel organic electroluminescent compounds to realize an organic EL device
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having excellent luminous efficiency and surprisingly improved lifetime. Eventually, the inventors found that luminous
efficiency and life property are improved when an iridium complex, which was synthesized by incorporating methyl group
at 3-position of quinoline of the primary ligand compound, and a phenyl derivative at the 4-position at the same time, as
a dopant of an electroluminescent device, and completed the present invention. Thus, the object of the invention is to
provide novel organic electroluminescent compounds having the backbone to give more excellent properties as compared
to those of conventional red phosphorescent materials. Another object of the invention is to provide novel organic
electroluminescent compounds which are applicable to OLED panels of medium to large size.

[0008] Still another object of the invention is to provide organic electroluminescent devices and organic solar cells
comprising the novel organic electroluminescent compounds.

[0009] The present invention relates to novel organic electroluminescent compounds and organic electroluminescent
devices comprising the same. Specifically, the organic electroluminescent compounds according to the invention are
characterized in that they are represented by Chemical Formula (1):

- Chemical Formula 1

wherein, L is an organic ligand;

R, through R, independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen, tri
(C1-C60)alkylsilyl or tri(C6-C60)arylsilyl;

R5 represents hydrogen, (C1-C60)alkyl, halogen, or (C6-C60)aryl;

Rg and R; independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s), (C6-C60)aryl,
halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcar-
bonyl, di(C1-C60)alkylamino or di(C6-C60)arylamino, or Rg and R; may may be linked via (C3-C12)alkylene or (C3-
C12)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
the alkyl or aryl of Rg and R, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom
by linkage via (C3-C12) alkylene or (C3-C12)alkenylene with or without a fused ring may be further substituted by
one or more substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), halogen, cyano, tri
(C1-Ce60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, di(C1-C60)
alkylamino, di(C6-C60)arylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl and

and
n is an integer from 1 to 3.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a cross-sectional view of an OLED.
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DETAILED DESCRIPTION OF THE DRAWINGS

[0011] Referring now to the Drawings, Fig. 1 illustrates a cross-sectional view of an OLED comprising a Glass 1, a
Transparent electrode 2, a Hole injection layer 3, a Hole transport layer 4, an Electroluminescent layer 5, an Electron
transport layer 6, an Electron injection layer 7 and an Al cathode 8.

[0012] The term "alkyl" described herein and any substituents comprising "alkyl" moiety include both linear and
branched species.

[0013] The term "aryl" described herein means an organic radical derived from aromatic hydrocarbon via elimination
of one hydrogen atom. Each ring comprises a monocyclic or fused ring system containing from 4 to 7, preferably from
5 to 6 cyclic atoms. Specific examples include phenyl, naphthyl, biphenyl, anthryl, indenyl, fluorenyl, phenanthryl, triphe-
nylenyl, pyrenyl, perylenyl, chrysenyl, naphthacenyl and fluoranthenyl, but they are not restricted thereto.

[0014] The term "heteroaryl" described herein means an aryl group containing from 1 to 4 heteroatom(s) selected
from N, O and S as the aromatic cyclic backbone atom(s), and carbon atom(s) for remaining aromatic cyclic backbone
atoms. The heteroaryl may be a 5- or 6-membered monocyclic heteroaryl or a polycyclic heteroaryl which is fused with
one or more benzene ring(s), and may be partially saturated. The heteroaryl group may comprise a bivalent aryl group,
of which the heteroatoms may be oxidized or quaternized to form N-oxide and quaternary salt. Specific examples include
monocyclic heteroaryl groups such as furyl, thiophenyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, thiadiazolyl, isothiazolyl,
isoxazolyl, oxazolyl, oxadiazolyl, triazinyl, tetrazinyl, triazolyl, tetrazolyl, furazanyl, pyridyl, pyrazinyl, pyrimidinyl, pyri-
dazinyl; polycyclic heteroaryl groups such as benzofuranyl, benzothiophenyl, isobenzofuranyl, benzimidazolyl, benzo-
thiazolyl, benzisothiazolyl, benzisoxazolyl, benzoxazolyl, isoindolyl, indolyl, indazolyl, benzothiadiazolyl, quinolyl, iso-
quinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, carbazolyl, phenanthridinyl and benzodioxolyl; and corresponding N-oxides
(for example, pyridyl N-oxide, quinolyl N-oxide) and quaternary salts thereof; but they are not restricted thereto.
[0015] The naphthyl of Chemical Formula (1) may be 1-naphthyl or 2-naphthyl; the anthryl may be 1-anthryl, 2-anthryl
or 9-anthryl; and the fluorenyl may be 1-fluorenyl, 2-fluorenyl, 3-fluorenyl, 4-fluorenyl or 9-fluorenyl.

[0016] The substituents comprising "(C1-C60)alkyl" moiety described herein may contain 1 to 60 carbon atoms, 1 to
20 carbon atoms, or 1 to 10 carbon atoms. The substituents comprising "(C6-C60)aryl" moiety may contain 6 to 60
carbon atoms, 6 to 20 carbon atoms, or 6 to 12 carbon atoms. The substituents comprising "(C3-C60)heteroaryl" moiety
may contain 3 to 60 carbon atoms, 4 to 20 carbon atoms, or 4 to 12 carbon atoms. The substituents comprising "(C3-
C60)cycloalkyl" moiety may contain 3 to 60 carbon atoms, 3 to 20 carbon atoms, or 3 to 7 carbon atoms. The substituents
comprising "(C2-C60)alkenyl or alkynyl" moiety may contain 2 to 60 carbon atoms, 2 to 20 carbon atoms, or 2 to 10
carbon atoms.

[0017] In the compounds represented by Chemical Formula (1), the alicyclic ring, or the monocyclic or polycyclic
aromatic ring formed from Rg and R by linkage via (C3-C12) alkylene or (C3-C12)alkenylene may be benzene, naph-
thalene, anthracene, fluorene, indene or phenanthrene. The compound within the square bracket ([]) in Chemical Formula
(1) serves as a primary ligand of iridium, and L serves as a subsidiary ligand. The organic electroluminescent compounds
according to the present invention also include the complex with the ratio of primary ligand: subsidiary ligand = 2:1 (n=2)
and the complex with the ratio of primary ligand: subsidiary ligand = 1:2 (n=1), as well as the tris-chelated complexes
without subsidiary ligand (L) (n=3).

[0018] The organic electroluminescent compounds according to the present invention can be specifically exemplified
by the compounds represented by one of Chemical Formulas (2) to (7):

Chemical Formula 2
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Chemical Formula 3

Chemical Formula 5
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Chemical Formula 6

wherein, L, Ry, Ry, R3, Ry, Rs, Rg and n are defined as in Chemical Formula (1);

R4 through R,g independently represent hydrogen, (C1-C60)alkyl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-
C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, di(C1-C60)alkylamino, di(C6-C60)ar-
ylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl or

5

the alkyl, phenyl, naphthyl, anthryl or fluorenyl of Ry, through R4 may be further substituted by one or more
substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), (C1-C60)alkoxy, halogen, tri(C1-
C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, di(C1-C60)alkylamino, di(C6-C60)
arylamino and (C6-C60)aryl;

R4g and R, independently represent hydrogen, (C1-C60)alkyl or (C6-C60)aryl, or R4g and Ry, may be linked via
(C3-C12)alkylene or (C3-C12)alkenylene with or without a fused ring to form an alicyclic ring, a monocyclic or
polycyclic aromatic ring;

R,4 represents (C1-C60)alkyl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, phenyl, di(C1-C60)alkylamino, di(C6-C60)arylamino, naphthyl, 9,9-di(C1-C60)
alkylfluorenyl or 9,9-di(C6-C60)arylfluorenyl; and

m is an integer from 1 to 5.
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R4 through R4g may independently represent hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-
pentyl, i-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl, trifluoromethyl, fluoro, cyano, trimethylsilyl, tripro-
pylsilyl, tri(t-butyl)silyl, t-butyldimethylsilyl, triphenylsilyl, methoxy, ethoxy, butoxy, methylcarbonyl, ethylcarbonyl, t-
butylcarbonyl, phenylcarbonyl, dimethylamino, diphenylamino, phenyl, naphthyl, anthryl, fluorenyl or

5

e .Q

14

and the fluorenyl may be further substituted by methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-
pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl, phenyl, naphthyl, anthryl, trimethylsilyl, tripropylsilyl, tri(t-
butyl)silyl, t-butyldimethylsilyl or triphenylsilyl.

[0019] Preferably, R; through R, of Chemical Formula (1) independently represent hydrogen, methyl, ethyl, n-propyl,
i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-hexyl, n-heptyl, n-octyl, ethylhexyl, methoxy, ethoxy, butoxy, cyclo-
propyl, cyclohexyl, cycloheptyl, fluoro, trimethylsilyl, tripropylsilyl, tri(t-butyl)silyl, t-butyldimethylsilyl or triphenylsilyl; and
Rg represents hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-hexyl, n-heptyl, n-
octyl, ethylhexyl, fluoro, phenyl, naphthyl, anthryl, fluorenyl or spiribifluorenyl.

[0020] The organic electroluminescent compounds according to the present invention can be specifically exemplified
by the following compounds, but are not restricted thereto:

TlIrLg, L,
n

s TSI,
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n
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n

wherein, L represents organic ligand;

R5 independently represents hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-
hexyl, n-heptyl, n-octyl, ethylhexyl, fluoro, phenyl or naphthyl;
Rs4 and Rg, independently represent methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-
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hexyl, n-heptyl, n-octyl, ethylhexyl, phenyl or naphthyl, or Rg4 and Rs, may be linked via (C3-C12)alkylene or (C3-
C12)alkenylene with or without a fused ring to form an alicyclic or a monocyclic or polycyclic aromatic ring;

R54 represents hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-hexyl, n-heptyl,
n-octyl, 2-ethylhexyl, trimethylsilyl, tripropylsilyl, tri(t-butyl)silyl, t-butyldimethylsilyl, triphenylsilyl, phenyl or naphthyl;
m is an integer from 1 to 5; and

n is an integer from 1 to 3.

[0021] The subsidiary ligands (L) of the organic electroluminescent compounds according to the present invention
include the following structures:

wherein, R34 and Ry, independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s), phenyl
with or without (C1-C60)alkyl substituent(s), or halogen;

R33 through Rsq independently represent hydrogen, (C1-C60)alkyl, phenyl with or without (C1-C60)alkyl substituent
(s), tri(C1-C60)alkylsilyl or halogen;

R4 through R, independently represent hydrogen, (C1-C60)alkyl, phenyl with or without (C1-C60)alkyl substituent
(s); and

Ry4 represents (C1-C60)alkyl, phenyl with or without (C1-C60)alkyl substituent(s), or halogen.

[0022] The subsidiary ligands (L) of the organic electroluminescent compounds according to the present invention
can be exemplified by the following structures, but they are not restricted thereto:

10
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The processes for preparing the organic phosphorescent compounds according to the present invention are
described by referring to Reaction Schemes (1) to (3) shown below:

Reaction Scheme 1

Cl
[le—lr’\c,i Ir—[L
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Reaction Scheme 2

Reaction Scheme 3

glycerol, 2003
reflux

wherein, Ry, Ry, R3, Ry, Rg, Rg, R7 and L are defined as in Chemical Formula (1).

[0024] Reaction Scheme (1) provides a compound of Chemical Formula (1) with n=1, in which iridium trichloride (IrCl )
and subsidiary ligand compound (L-H) are mixed in a solvent at a molar ratio of 1:2~3, and the mixture is heated under
reflux before isolating diiridium dimer. In the reaction stage, preferable solvent is alcohol or a mixed solvent of alcohol/
water, such as 2-ethoxyethanol, and 2-ethoxyethanol/water mixtures. The isolated diiridium dimer is then heated with
a primary ligand compound in organic solvent to provide an organic phosphorescent iridium compound having the ratio
of primary ligand: subsidiary ligand of 1:2 as the final product. The reaction is carried out with AGCF;S0O5, Na,CO5 or
NaOH being admixed with organic solvent such as 2-ethoxyethanol and 2-methoxyethylether.

[0025] Reaction Scheme (2) provides a compound of Chemical Formula (1) with n=2, in which iridium trichloride (IrCl5)
and a primary ligand compound are mixed in a solvent at a molar ratio of 1:2~3, and the mixture is heated under reflux
before isolating diiridium dimer. In the reaction stage, preferable solvent is alcohol or a mixed solvent of alcohol/water,
such as 2-ethoxyethanol, and 2-ethoxyethanol/water mixtures. The isolated diiridium dimer is then heated with the
subsidiary ligand compound (L-H) in organic solvent to provide an organic phosphorescent iridium compound having
the ratio of primary ligand: subsidiary ligand of 2:1 as the final product. The molar ratio of the primary ligand compound
and the subsidiary ligand (L) in the final product is determined by appropriate molar ratio of the reactant depending on
the composition. The reaction may be carried out with AQCF3;SO5, Na,CO5 or NaOH being admixed with organic solvent
such as 2-ethoxyethanol, 2-methoxyethylether and 1,2-dichloroethane.

[0026] Reaction Scheme (3) provides a compound of Chemical Formula (1) with n=3, in which iridium complex prepared
according to Reaction Scheme (2) and the primary ligand compound are mixed in glycerol at a molar ratio of 1:2~3, and
the mixture is heated under reflux to obtain organic phosphorescent iridium complex coordinated with three primary
ligands.

[0027] The compounds employed as a primary ligand in the present invention can be prepared according to Reaction
Scheme (4), on the basis of conventional processes, but it is not restrictive:

Reaction Scheme 4

12
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wherein, R; through R; are defined as in Chemical Formula (1).

[0028] The presentinvention also provides organic solar cells, which comprises one or more organic electroluminescent
compound(s) represented by Chemical Formula (1).

[0029] The presentinvention also provides an organic electroluminescent device which is comprised of a first electrode;
a second electrode; and at least one organic layer(s) interposed between the first electrode and the second electrode;
wherein the organic layer comprises one or more compound(s) represented by Chemical Formula (1).

[0030] The organic electroluminescent device according to the present invention is characterized in that the organic
layer comprises an electroluminescent region, which comprises one or more organic electroluminescent compound(s)
represented by Chemical Formula (1) as electroluminescent dopant in an amount of 0.01 to 10% by weight, and one or
more host(s). The host applied to the organic electroluminescent device according to the invention is not particularly
restricted, but may be exemplified by 1,3,5-tricarbazolylbenzene, polyvinylcarbazole, m-biscarbazolylphenyl, 4,4°4"-tri
(N-carbazolyl)triphenylamine, 1,3,5-tri(2-carbazolylphenyl)benzene, 1,3,5-tris(2-carbazolyl-5-methoxyphenyl)benzene,
bis(4-carbazolylphenyl)silane or the compounds represented by one of Chemical Formulas (8) to (11).

Chemical Formula 8
Ro1 Raa
Rg2 Rgq

[0031] In Chemical Formula (8), Rgq through Ry, independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-
C60)aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from
N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar
(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-
C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of Rg4 through Rg4 may be linked to an
adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring to form an alicyclic ring,
or a monocyclic or polycyclic aromatic ring;

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino, or arylamino of
Rg4 through Rg,, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom by linkage to an
adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring may be further substituted
by one or more substituent(s) selected from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl, a 5-or 6-mem-
bered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)
alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-
C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)
alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl,
carboxyl, nitro and hydroxyl.

13
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Chemical Formula 9

ol .o
_{A-o-A
8 N- N7

5118

Chemical Formula 10

H,C

RS ---N
CH3 | 2

Chemical Formula 11 L'iamiQ),

[0032] In Chemical Formula (11), the ligands, L' and L2 are independently selected from the following structures:

Rioa
R1o2 Rios

M1 is a bivalent or trivalent metal;

y is 0 when M' is a bivalent metal, while y is 1 when M' is a trivalent metal;

Q represents (C6-C60)aryloxy or tri(C6-C60)arylsilyl, and the aryloxy and triarylsilyl of Q may be further substituted
by (C1-C60)alkyl or (C6-C60)aryl;

X represents O, S or Se;

ring A represents oxazole, thiazole, imidazole, oxadiazole, thiadiazole, benzoxazole, benzothiazole, benzimidazole,
pyridine or quinoline;

ring B represents pyridine or quinoline, and ring B may be further substituted by (C1-C60)alkyl, or phenyl or naphthyl
with or without (C1-C60)alkyl substituent(s);

R101 through R,q4 independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-C60)
alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of R4, through R;q4 may be linked to an
adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring to form an alicyclic
ring, or a monocyclic or polycyclic aromatic ring; and the pyridine or quinoline may form a chemical bond with R,
to form a fused ring;

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino, or arylamino
of ring A and R4 through R4, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom
by linkage to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring may
be further substituted by one or more substituent(s) selected from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)
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heteroaryl, a 5-or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S,
(C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar
(C1-Ce0)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl,
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hydroxyl.

[0033] The ligands, L1 and L2 are independently selected from the following structures:
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Rio3 Ryo3 Rma Ri03 Rio3
Ryo2 Ri0a Rioz Rios Rioz Rio2 Rioa Rioz Rio4
Rio1 X.. Rioi X._ Rips Ri01 X.. Rios X..
S Q" N Riza~N"SN--" NTSN-T o SN
= = ={ P =N
Rj11 Ry Riz1 Riz Riz1 Rz Ri21 Riz2s
R0z Ryoa
R103 R103 R103 R102 R1°4 R1°2 R1o4
R102 Rios Rz Rios Rioz Rios
Rio1 X.. Rupi X\
Rio1 X.. Rios Xoo Rotm 7 X AL A
Riza~N"SN--7" NN § N
— \ S
S )— Ri3 Ry1g Rize Rizs
Ri24 Rya7 Riz4 Ri2
Riis Rus Rizs Ruz
Rizs Rz
Ryg3
R0z Rioq
Rio¢ X..
Rizs | TN
Rizg Rya1
Rian

Rias Rizo

wherein, X represents O, S or Se;

R101 through R4q4 independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-C60)
alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of R;q4 through R4o, may be linked to an
adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring to form an alicyclic
ring, or a monocyclic or polycyclic aromatic ring;

R111 through R{45 and R4 through R34 independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl,
(C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N,
O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)
ar(C1-Ce0)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl,
(C1-Ce0)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of Ry44 through Ry and Ryy4
through R3¢ may be linked to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without
a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
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the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino or arylamino
of Ryg4 through Ryq4, Ryq4 through R4, and Ry,4 through Ry 39, or the alicyclic ring, or the monocyclic or polycyclic
aromatic ring formed therefrom by linkage to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene
with or without a fused ring may be further substituted by one or more substituent(s) selected from halogen, (C1-
C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more heter-
oatom(s) selected from N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri
(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hydroxyl.

[0034] In Chemical Formula (11), M is a bivalent metal selected from Be, Zn, Mg, Cu and Ni, or a trivalent metal
selected from Al, Ga, In and B, and Q is selected from the following structures.

CHs HsC, HsC CH;
o) roOren 10 1) ro<D) reTon
HC
CHy  HiC  CHy
§—O—Q g—o~<:2 $-0 -0 Q o O §"°
CHy WK CHy O O

_ __—
OO +-O-Cy O 00

O .
OO
§-o o O‘O O % % §_Si_@

[0035] The compounds of Chemical Formula (8) may be specifically exemplified by the compounds represented by
the following structures, but they are not restricted thereto.

N o O
T-00Q pdol

[0036] The compounds represented by one of Chemical Formulas (9) to (11) may be specifically exemplified by the
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compounds with one of the following structures, but they are not restricted thereto.
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[0037] The electroluminescent layer means the layer where electroluminescence occurs, and it may be a single layer
or a multi-layer consisting of two or more layers laminated. When a mixture of host-dopant is used according to the
construction of the present invention, noticeable improvement in device life as well as in luminous efficiency could be
confirmed.

[0038] The organic electroluminescent device according to the invention may further comprise one or more compound
(s) selected from arylamine compounds and styrylarylamine compounds, as well as the organic electroluminescent
compound represented by Chemical Formula (1). Examples of arylamine or styrylarylamine compounds include the
compounds represented by Chemical Formula (12), but they are not restricted thereto:

Chemical Formula 12

/Ar11

N\
Aryp

Ar1 3 N
[¢]

wherein, Ar,, and Ar,, independently represent (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl, (C6-C60)arylami-
no, (C1-C60)alkylamino, a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from
N, O and S, or (C3-C60)cycloalkyl, or Ary; and Ary, may be linked via (C3-C60)alkylene or (C3-C60)alkenylene
with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

when g is 1, Ary3 represents (C6-C60)aryl, (C4-C60)heteroaryl, or an aryl represented by one of the following
structural formulas:

Ris1
R151——=_‘—Ar22——§

when g is 2, Ary5 represents (C6-C60)arylene, (C4-C60)heteroarylene, or an arylene represented by one of the
following structural formulas:

\ t Ar21—]—w—§ §—:——Ar22—§
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wherein Ar,4 and Ar,, independently represent (C6-C60)arylene or (C4-C60)heteroarylene;

R451, Ry50 and Ry55 independently represent hydrogen, (C1-C60)alkyl or (C6-C60)aryl;

tis an integer from 1 to 4, w is an integer of 0 or 1; and

the alkyl, aryl, heteroaryl, arylamino, alkylamino, cycloalkyl or heterocycloalkyl of Ar,, and Ar,,, or the aryl, heteroaryl,
arylene or heteroarylene of Ar3, or the arylene or heteroarylene of Ar,, and Ar,,, or the alkyl or aryl of Ry5, through
R153 may be further substituted by one or more substituent(s) selected from a group consisting of halogen, (C1-
C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more heter-
oatom(s) selected from N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri
(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C1-C60)alkyloxy, (C6-C60)arylthio, (C1-C60)
alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hydroxyl.

[0039] The arylamine compounds and styrylarylamine compounds may be more specifically exemplified by the fol-
lowing compounds, but are not restricted thereto.

‘@NO g\ ‘ Sewe

® @ |
Nl fomg oo S
e @ o0

= o Q
o§ooh oo o Bh

&
Q2o fQ ggD

TV d”
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[0040] In an organic electroluminescent device according to the present invention, the organic layer may further
comprise one or more metal(s) selected from a group consisting or organic metals of Group 1, Group 2, 4t period and
5th period transition metals, lanthanide metals and d-transition elements, as well as the organic electroluminescent
compound represented by Chemical Formula (1). The organic layer may comprise a charge generating layer in addition
to the electroluminescent layer.

[0041] The present invention can realize an electroluminescent device having a pixel structure of independent light-
emitting mode, which comprises an organic electroluminescent device containing the compound of Chemical Formula
(1) as a sub-pixel, and one or more sub-pixel(s) comprising one or more compound(s) selected from a group consisting
of arylamine compounds and styrylarylamine compounds, patterned in parallel at the same time.

[0042] Further, the organic electroluminescent device is an organic display which comprises one or more compound
(s) selected from compounds having electroluminescent peak of wavelength of blue or green, at the same time. The
compounds having electrluminescent peak of wavelength of blue or green may be exemplified by the compounds
represented by one of Chemical Formulas (13) to (17), but they are not restricted thereto.
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Chemical Formula 13

Chemical Formula 14

Ari01
Ar1 03 N
~
Arioz |

[0043] In Chemical Formula (14), Aryg4 and Aryq, independently represent (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)
heteroaryl, (C6-C60)arylamino, (C1-C60)alkylamino, a 5- or 6-membered heterocycloalkyl containing one or more het-
eroatom(s) selected from N, O and S, or (C3-C60)cycloalkyl, or Ar,q4 and Ar,q, may be linked via (C3-C60)alkylene or
(C3-C60)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

when h is 1, Aryy3 represents (C6-C60)aryl, (C4-C60)heteroaryl, or an aryl represented by one of the following
structural formulas:

Rig4

\
i Al’zmi__% R1s1—==— A0,

Rie1 0.0 \i Ar201']j_§

R162 R163

when h is 2, Ar,3 represents (C6-C60)arylene, (C4-C60)heteroarylene, or an arylene represented by one of the
following structural formulas:

i E%Ar202—§

wherein Aryg4 and Ar,q, independently represent (C6-C60)arylene or (C4-C60)heteroarylene;
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R461, R1g2 @and Ryg5 independently represent hydrogen, (C1-C60)alkyl or (C6-C60)aryl;

i is an integer from 1 to 4, j is an integer of 0 or 1; and

the alkyl, aryl, heteroaryl, arylamino, alkylamino, cycloalkyl or heterocycloalkyl of Ar,q4 and Ar,q,, or the aryl, het-
eroaryl, arylene or heteroarylene of Ar,5, or the arylene or heteroarylene of Aryy4, and Ar,g,, or the alkyl or aryl of
R4e1 through R4g3 may be further substituted by one or more substituent(s) selected from a group consisting of
halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)
arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)
alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C1-C60)alkyloxy, (C6-C60)arylthio,
(C1-C60)alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hy-
droxyl.

Chemical Formula 15

Rao1 O O Rao2

[0044] In Chemical Formula (15), R3g4 through R34 independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-
C60)aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from
N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar
(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-
C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of Rzy¢ through R34 may be linked to an
adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring to form an alicyclic ring,
or a monocyclic or polycyclic aromatic ring;

Raoas Raga

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino or arylamino
of R3p4 through R3q4, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom by linkage
to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring may be further
substituted by one or more substituent(s) selected from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
a 5-or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-C60)
alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hydroxyl.

Chemical Formula 16 (Arzp1)p-L11-(Arzg)q

Chemical Formula 17 (Arzgp3)rLq2-(Arspa)s

[0045] In Chemical Formulas (16) and (17),

L4 represents (C6-C60)arylene or (C4-C60)heteroarylene;

L4, represents anthracenylene;

Arsgq through Arsg, are independently selected from hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, halogen, (C4-C60)
heteroaryl, (C5-C60)cycloalkyl and (C6-C60)aryl, and the cycloalkyl, aryl or heteroaryl of Aryg4 through Arsg, may
be further substituted by one or more substituent(s) selected from a group consisting of (C6-C60)aryl or (C4-C60)
heteroaryl with or without at least one substituent(s) selected from a group consisting of (C1-C60)alkyl with or without
halogen substituent(s), (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen, cyano, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(C6-C60)arylsilyl and tri(C6-C60)arylsilyl; (C1-C60)alkyl with or without halogen substituent(s), (C1-C60)alkoxy,
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(C3-C60)cycloalkyl, halogen, cyano, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl and tri(C6-C60)arylsilyl;
and

p, g, r and s independently represent an integer from 0 to 4.

[0046] The compounds represented by Chemical Formula (16) or (17) may be exemplified by the derivatives repre-
sented by one of Chemical Formulas (18) to (21).

Chemical Formula 18

Ra11
Rass O O O R313
Raig R34
Rai2

Chemical Formula 19

O R311
o

R34
Rai2

Chemical Formula 20

Ar41G1L31—G2Ar42

[0047] In Chemical Formulas (18) to (20), R344 and R34, independently represent (C6-C60)aryl, (C4-C60)heteroaryl
or a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, or (C3-C60)
cycloalkyl, and the aryl or heteroaryl of R34 and R34, may be further substituted by one or more substituent(s) selected
from a group consisting of (C1-C60)alkyl, halo(C1-C60)alkyl, (C1-C60)alkoxy, (C3-C60)cycloalkyl, (C6-C60)aryl, (C4-
C60)heteroaryl, halogen, cyano, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl and tri(C6-C60)arylsilyl;

[0048] Rj43through Ry44 independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, halogen, (C4-C60)het-
eroaryl, (C5-C60)cycloalkyl or (C6-C60)aryl, and the heteroaryl, cycloalkyl or aryl of Rs43 through R34 may be further
substituted by one or more substituent(s) selected from a group consisting of (C1-C60)alkyl with or without halogen
substituent(s), (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen, cyano, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)ar-
ylsilyl and tri(C6-C60)arylsilyl;

G, and G, independently represent a chemical bond or (C6-C60)arylene with or without one or more substituent(s)

selected from (C1-C60)alkyl, (C1-C60)alkoxy, (C6-C60)aryl, (C4-C60)heteroaryl and halogen;
Ary4 and Ary, represent an aryl selected from the following structures, or (C4-C60)heteroaryl:
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the aryl or heteroaryl of Aryq and Ar,, may be substituted by one or more substituent(s) selected from (C1-C60)

alkyl, (C1-C60)alkoxy, (C6-C60)aryl and (C4-C60)heteroaryl;

L34 represents (C6-C60)arylene, (C4-C60)heteroarylene or a compound represented by the following structure:

the arylene or heteroarylene of L34 may be substituted by one or more substituent(s) selected from (C1-C60)alkyl,

(C1-C60)alkoxy, (C6-C60)aryl, (C4-C60)heteroaryl and halogen;

R321, R300, R3p3 @and Rs,4 independently represent hydrogen, (C1-C60)alkyl or (C6-C60)aryl, or each of them may
be linked to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring to form

an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

R331, R332, R333 and Ra34 independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, (C6-C60)aryl, (C4-
C60)heteroaryl or halogen, or each of them may be linked to an adjacent substituent via (C3-C60)alkylene or (C3-
C60)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring.

Chemical Formula 21

26

Las— L4z~ Ars,

Ra1s Rois
R212 R21s
\_/
R219 R21s
Ra1s Roi7 _ix
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[0049] In Chemical Formula 21,

L44 and L4, independently represent a chemical bond, (C6-C60)arylene or (C3-C60)heteroarylene, and the arylene
or heteroarylene of L4 and L4, may be further substituted by one or more substituent(s) selected from (C1-C60)
alkyl, halogen, cyano, (C1-C60)alkoxy, (C3-C60)cycloalkyl, (C6-C60)aryl, (C3-C60)heteroaryl, tri(C1-C30)alkylsilyl,
di(C1-C30)alkyl(C6-C30)arylsilyl and tri(C6-C30)arylsilyl;

Rog1 through R,4g9 independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, carboxyl, nitro or hydroxyl, or
each of Ryy¢ through R,49 may be linked to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene
with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

Ars, represents (C6-C60)aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more
heteroatom(s) selected from N, O and S, (C3-C60)cycloalkyl, adamantyl, (C7-C60)bicycloalkyl, or a substituent
selected from the following structures:

wherein, Ry, through R,3, independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)
heteroaryl, a 5-or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S,
(C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)ar-
ylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, carboxyl, nitro or
hydroxyl;

E4 and E, independently represent a chemical bond, - (CR»33R234),-, -N(Ry35)-, -S-, -O-, -Si(Ry35)(R237)-, -P(R23g)-,
- C(=0)-, -B(Ra3g)-, -In(Ra4)-, -Se-, -Ge(Ro41)(Ra42)-, - SN(R243)(R244)-, -Ga(Ry45)- or -C(Ro46)=C(Ro47)-;

Ro33 through Ry, independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, carboxyl, nitro or hydroxyl, or
each of Ry33 through R,4; may be linked to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene
with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

the aryl, heteroaryl, heterocycloalkyl, adamantyl or bicycloalkyl of Arg,, or the alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino or arylamino of R,q4 through R,3, may be further
substituted by one or more substituent(s) selected from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, carboxyl, nitro and hydroxyl;

x is an integer from 1 to 4; and

z is an integer from 0 to 4.

[0050] The organic compounds and organometallic compounds with green or blue electroluminescence can be more
specifically exemplified by the following compounds, but they are not restricted thereto.
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[0051] In an organic electroluminescent device according to the present invention, it is preferable to displace one or
more layer(s) (here-in-below, referred to as the "surface layer") selected from chalcogenide layers, metal halide layers
and metal oxide layers, on the inner surface of at least one side of the pair of electrodes. Specifically, it is preferable to
arrange a chalcogenide layer of silicon and aluminum metal (including oxides) on the anode surface of the EL medium
layer, and a metal halide layer or a metal oxide layer on the cathode surface of the EL medium layer. As the result,
stability in operation can be obtained.

[0052] Examples of chalcogenides preferably include SiO, (1<X<2), AlO, (1<X<1.5), SiON, SIiAION, or the like. Ex-
amples of metal halides preferably include LiF, MgF,, CaF,, fluorides of lanthanides or the like. Examples of metal oxides
preferably include CS,0, Li,O, MgO, SrO, BaO, CaO, or the like.

[0053] In an organic electroluminescent device according to the present invention, it is also preferable to arrange, on
at least one surface of the pair of electrodes thus manufactured, a mixed region of electron transport compound and a
reductive dopant, or a mixed region of a hole transport compound with an oxidative dopant. Accordingly, the electron
transport compound is reduced to an anion, so that injection and transportation of electrons from the mixed region to
an EL medium are facilitated. In addition, since the hole transport compound is oxidized to form a cation, injection and
transportation of holes from the mixed region to an EL medium are facilitated. Preferable oxidative dopants include
various Lewis acids and acceptor compounds. Preferable reductive dopants include alkali metals, alkali metal com-
pounds, alkaline earth metals, rare-earth metals, and mixtures thereof.

[0054] The organic electroluminescent compounds according to the invention, having a backbone of more excellent
EL properties and thermal stability than conventional phosphorescent materials, provide higher quantum efficiency and
lower operation voltage as compared to conventional materials. Thus, if an organic electroluminescent compound ac-
cording to the present invention is applied to an OLED panel, further enhanced results are anticipated in development
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of OLED’s having medium to large size. If the compound is applied to an organic solar cell as a material of high efficiency,
more excellent properties are anticipated as compared to conventional materials.

Best Mode

[0055] The present invention is further described with respect to the processes for preparing the novel compounds
according to the present invention, which are provided for better understanding of the present invention only but are not
intended to limit the scope of the invention by any means.

Preparation Examples

[Preparation Example 1] Preparation of Compound (993)

[0056]

A

o)
HyC ZN IrCly
H,N AcOH/HSO, O 2-ethoxyethanol/H;0

A
i3 CH
H,CMCH, O= :
"
Na,CO, | Oy
2-ethoxyethanol o

CH,

2
9293

Preparation of Compound (A)

[0057] A reaction vessel was charged with 2-aminobenzophenone (10.0 g, 50.7 mmol), 1-methylacetophenone (6.7
mL, 50.7 mmol), glacial acetic acid (169 mL) and sulfuric acid (10 drops), and the mixture was stirred under reflux in the
presence of argon gas atmosphere. When the reaction was completed, the mixture was cooled to room temperature.
An excess amount of aqueous ammonium hydroxide solution was added thereto, and the solid produced was filtered
and washed with distilled water. Purification via column chromatography gave Compound (A) (8.9 g, 60%).

Preparation of Compound (B)

[0058] A reaction vessel was charged with Compound (A) (7.0 g, 23.7 mmol), iridium chloride (3.2 g, 10.8 mmol), 2-
ethoxyethanol (36 mL) and distilled water (12 mL), and the mixture was heated under reflux in the presence of argon
gas atmosphere for 24 hours. When the reaction was completed, the reaction mixture was cooled to room temperature.
The precipitate was filtered and thoroughly dried to obtain Compound (B) (4.0 g, 71%).

Preparation of Compound (993)

[0059] Compound (B) (4.0 g, 3.9 mmol), 2,4-pentanedione (0.79 mL, 7.7 mmol) and sodium carbonate (2.1 g, 19.3
mmol) were dissolved in 2-ethoxyethanol (100 mL), and the solution was heated for 4 hours. When the reaction was
completed, the reaction mixture was cooled to room temperature, and the solid precipitate produced was filtered. Puri-
fication via silica gel column chromatography and recrystallization gave Compound (993) (1.7 g, 25%) as red crystal.
[0060] According to the same procedure as Preparation Example 1, organic phosphorescent compounds (Compound
1 through Compound 1004) in Table 1 were prepared, of which the 'TH NMR and MS/FAB data are listed in Table 2.
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Table 1
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o | B | R | R | R R, Rs)\/ﬁl‘ L
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1 H H H H ot
-~ CH, CHy
| N o=
-0
2 H H H H © (>/ o Y
- F CH;
N - CH3
-0
Ll e &
~ CN CH,
~“T CH
A, -0
4 H H H H +o4
- C(CHs) CH,
-1 CHa
A, o
5 H H H H ot
- Si(CHa)a CHg
- CH
%, g-o=
6 H H H H 04
_ - SiPhy CH;
T CHs
*y —0
7 H H H H Q : ©/ o
0 et OCH; CH,
T CH.
. Hy g—o={
8 H H H H o4
N o CFs . CHy
T CH,
9 | H H H H o4
40
~ 07 CH, Chy
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Table 2
MS/FAR
Comp. No. 1H NMR(CDCls, 200 MHz)
found | calculated
1 8=8.07(m, 2H), 7.87(m, 2H), 7.65-7.57(m, 4H). 7.48-7.42(m, 6H). 7.32(m. 4H). | oo 0083
7.22-7.15(m, 6H). 4.59(s, 1H). 2.32(s, 6H), 2.35(s, 6H), 2.09(s, 6H) '
. 8 = 8.07(m, 2H), 7.01(m, 2H), 7.65-7.57(m, 4H). 7.48-7.32(m, 14H), 7.22(m, 092 99230
2H), 4.60(s, TH), 2.33(s, 6H). 2.09(s, 6H), 1.34(s, 18H) '
" = 8.06(m, 2H). 7.69-7.57(m, 10H). 7.48-7.32(m, 16H), 7.22(m, 2H), 4.58(s, | oo 0803
1H), 2.32(s, 6H), 2.10(s, 6H)
&= 8.81(m, 2H), 8.03-7.87(m. 12H), 7.77-7.74(m, 4H), 7.63-7.41(m, 17H). 7.38
33 (m ,2H), 7.28(m, 2H), 2.31(s, 6H), 2.09(s, 6H), 1.72(s, 12H) 1264 | 126445
& =8.06(m, 2H), 7.65(m, 2H), 7.57(m, 2H). 7.48-7.42(m, 6H), 7.32(m, 4H), 7.22
43 (m, 2H), 7.03(m, 2H), 6.96(m, 2H), 4.59(s, 1H), 2.35(s, 12H). 2.32(s, 6H), 2.09 | 936 936.33
(s, 6H)
50 8=8.06(m, 2H), 7.65-7.57(m, 4H), 7.48-7.42(m, 6H). 7.32(m, 4H), 7.22(m, 2H), | o, 05223
7.04-6.97(m. 4H), 4.58(s, 1H), 2.32(s, 6H), 2.08(s, 6H) '
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(continued)

MS/FAR
Comp. No. H NMR(CDCl;, 200 MHz)
found | calculated

§=28.18(d. 2H). 8.06(m, 2H). 7.65-7.57(m. 4H), 7.48-7.42(m, 8H), 7.32-7.22(m.

69 8H), 4.60(s, 1H). 2.33(s, 6H), 2.09(s, 6H) 1016 1016.24
8=8.21(m, 2H), 8.03-7.99(m, 4H). 7.74(m ,2H), 7.60-7.41(m, 26H). 4.59(s, 1H),

104 2.31(s, 6H). 2.09(s, 6H) 1032 1032.33
& = 8.06-8.05(m, 4H), 7.65-7.57(m, 8H), 7.48-7.42(m, 6H), 7.32(m, 4H),

117 7.22-7.16(m, 4H), 7.00(m, 2H), 6.90(m, 2H), 4.58(s, 1H), 2.32(s, 6H), 2.35(s, 1088 1088.39
12H), 2.09(s, 6H)
& =28.30(m, 1H), 8.18(m, 2H), 8.10-7.98(m, 7H), 7.78-7.74(m, 3H), 7.60-7.32

1 (m, 21H). 2.34(s, 6H), 2.31(s, 6H) 1013 1013.33
8 =28.21-8.18(m, 3H), 8.10-7.99(m, 7H), 7.90(m, 1H), 7.74(m. 2H), 7.59-7.51

184 (m, 15H), 7.41-7.35(m, 8H), 7.26(m, 1H), 2.34(s, 6H), 2.31(s, 6H) 107 1107.35
& = 8.64(m, 1H), 8.34(m, 1H), 8.22-8.18(m, 3H), 8.03-7.99(m, 4H), 7.89-7.87

192 (m, 3H), 7.74-7.51 (m. 15H), 7.41(m. 4H), 7.32(m, 4H), 2.34(s, 6H), 2.31(s, 6H), 1123 1123.41
1.35(s, 9H)
6 =8.18(m, 3H), 8.03-7.99(m, 6H), 7.74(m, 3H), 7.59(m, 18H), 7.32(m, 6H),

198 2.34(s, 9H), 2.31(s, 9H) 1117 1117.39
6=8.06(m, 2H), 7.65(m, 2H), 7.57(m, 2H), 7.46-7.42(m, 6H), 7.03-7.96(m, 8H),

241 4.58(s, 1H), 2.35(s, 12H), 2.32(s, 6H), 2.09(s, 6H) 972 972.31

044 6=28.03-7.99(m, 4H), 7.74-7.71(m, 6H), 7.59(m, 2H), 7.49(m, 2H), 7.28(m ,2H), 988 988.21
7.10(m, 2H), 6.77(m, 2H). 4.60(s, 1H), 2.31(s, 6H), 2.09(s, 6H)
6=28.21(m, 2H), 8.06(m, 2H), 7.67-7.32(m, 28H), 7.03(m, 4H), 4.58(s, 1H), 2.33

309 (s. 6H). 2.09(s, 6H) 1168 1168
4 = 8.85(m, 2H), 8.03-7.95(m, 10H), 7.74(m, 2H), 7.59(m, 6H), 7.33-7.29(m,

406 8H), 4.59(s, 1H), 2.34(s, 6H), 2.31(s, 6H), 2.09(s, 6H) 1008 1008.33
6=28.06-7.99(m, 4H), 7.79-7.74(m. 4H), 7.59(m, 2h), 7.39(m, 4H), 7.19-7.13(m,

437 6H), 4.59(s, 1H), 2.59(s, 6H), 2.34(s, 12H), 2.31(s, 6H), 2.09(s, 6H) 964 964.36
8 = 8.81(m, 2H), 8.03-7.92(m, 16H), 7.74-7.73(m, 4H), 7.59-7.58(m, 8H),

620 7.43-7.42(m, 4H), 7.32(m, 2H), 4.59(s, 1H), 2.31(s, 6H), 2.09(s, 6H), 1.35(s, 1244 1244.48
18H)
6=28.30(m, 2H), 8.03-7.99(m, 4H), 7.74(m, 2H), 7.59(m, 2H), 7.42-7.37(m, 10H),

648 7.25(m, 2H), 4.59(s, 1H), 2.34(s, 6H), 2.31(s, 6H), 2.09(s, 6H), 1.35(s, 18H) 1020 1020.42
6=28.21(m, 2H), 8.06(m, 2H), 7.65-7.50(m, 6H), 7.42-7.35(m, 12H), 7.16(s, 2H),

766 7.00(m, 2H), 6.90(m, 2H), 4.62(s, 1H), 2.37(s, 12H), 2.34(s, 6H), 2.08(s, 6H), 1200 1200.51
1.35(s, 18H)
6 = 8.03-7.99(m, 4H), 7.74(m, 2H), 7.59-7.41 (m ,12H), 7.25(m, 8H), 7.10(m,

838 2H), 6.77(m, 2H, 4.59(s, 1H), 2.31(s, 6H), 2.09(s, 6H) 1104 1104.29
6=28.03-7.99(m, 4H), 7.74(m, 2H), 7.59-7.41(m, 12H), 7.31-7.21(m ,12H), 4.59

842 (s, 1H), 2.31(s, 6H), 2.09(s, 6H) 1104 1104.29
6 =8.21(m, 2H), 8.03-7.99(m, 4H), 7.74-7.70(m, 4H), 7.59-7.41(m, 22H), 4.59

938 (s, 1H), 2.31(s, 6H), 2.09(s, 6H), 0.25(s, 18H) 176 117641

993 6=28.03-7.94(m, 6H), 7.74(m, 2H), 7.59-7.41(m, 18H), 4.59(s, 1H), 2.31(s, 6H), 880 88026
2.09(s, 6H)
6=28.03-7.94(m, 6H), 7.74(m, 2H), 7.59-7.47(m, 8H), 7.39-7.30(m, 8H), 4.59(s,

994 1H), 2.31 (s, 6H), 2.09(s, 6H) 916 916.25
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(continued)

MS/FAR
Comp. No. H NMR(CDCl;, 200 MHz)
found | calculated
999 & =8.03-7.99(m, 9H), 7.74(m, 3H), 7.59-7.47(m, 27H), 2.31(s, 9H) 1075 1075.35

[Example 1] Manufacture of an OLED (1)

[0061] An OLED device was manufactured by using a red phosphorescent compound according to the invention.
[0062] First, a transparent electrode ITO thin film (15 Q/CJ) (2) prepared from glass for OLED (produced by Samsung
Corning) (1) was subjected to ultrasonic washing with trichloroethylene, acetone, ethanol and distilled water, sequentially,
and stored in isopropanol before use.

[0063] Then, an ITO substrate was equipped in a substrate folder of a vacuum vapor-deposit device, and 4,4’,4"-tris
(N,N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA) was placed in a cell of the vacuum vapor-deposit device,
which was then ventilated up to 106 torr of vacuum in the chamber. Electric current was applied to the cell to evaporate
2-TNATA, thereby providing vapor-deposit of a hole injection layer (3) having 60 nm of thickness on the ITO substrate.

SONe

OO0
SO

2-TNATA

[0064] Then, to another cell of the vacuum vapor-deposit device, charged was N,N’-bis(a-naphthyl)-N,N’-diphenyl-
4,4’-diamine (NPB), and electric current was applied to the cell to evaporate NPB, thereby providing vapor-deposit of a
hole transport layer (4) of 20 nm of thickness on the hole injection layer.

GO
ON

NPB

[0065] To another cell of said vacuum vapor-deposit device, charged was 4,4’-N,N’-dicarbazole-biphenyl (CBP) as
an electroluminescent host material, and an organic electroluminescent compound (Compound 1) according to the
present invention was charged to still another cell. The two materials were evaporated at different rates to carry out
doping to vapor-deposit an electroluminescent layer (5) having 30 nm of thickness on the hole transport layer. The
suitable doping concentration is 4 to 10 mol% on the basis of CBP.
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» o Lo

CcBP Compound 1

[0066] Then, on the electroluminescent layer, bis(2-methyl-8-quinolinato)(p-phenylphenolato)aluminum (l11) (BAlq)
was vapor-deposited as a hole blocking layer with a thickness of 10 nm in the same manner for NPB, tris(8-hydroxyqui-
noline)aluminum (l11) (Alq) was vapor-deposited as an electron transport layer (6) with a thickness of 20 nm, and then
lithium quinolate (Liq) was vapor-deposited as an electron injection layer (7) with a thickness of 1 to 2 nm. Thereafter,
an Al cathode (8) was vapor-deposited with a thickness of 150 nm by using another vacuum vapor-deposit device to
manufacture an OLED.

BAlg Alg Liq

[Example 2] Manufacture of an OLED (2)

[0067] A hole injection layer and a hole transport layer were formed according to the procedure of Example 1, and an
electroluminescent layer was vapor-deposited thereon as follows. To another cell of said vacuum vapor-deposit device,
charged was H-2 as an electroluminescent host material according to the invention, and an organic electroluminescent
compound (Compound 177) according to the present invention was charged to still another cell. The two materials were
evaporated at different rates to carry out doping to vapor-deposit an electroluminescent layer (5) having 30 nm of
thickness on the hole transport layer. The suitable doping concentration is 4 to 10 mol% on the basis of the host. Then,
a hole blocking layer, an electron transport layer and an electron injection layer were vapor-deposited according to the
same procedure as in Example 1, and then Al cathode was vapor-deposited in a thickness of 150 nm by using another
vacuum vapor-deposit device to manufacture an OLED.

[Example 3] Manufacture of an OLED (3)

[0068] A hole injection layer, a hole transport layer and an electroluminescent layer were formed according to the
same procedure as in Example 2, and then an electron transport layer and an electron injection layer were vapor-
deposited. Thereafter, Al cathode was vapor-deposited in a thickness of 150 nm by using another vacuum vapor-deposit
device to manufacture an OLED.

[0069] In order to confirm the performance of the OLED’s prepared according to Examples 1 to 3, the luminous
efficiencies of the OLED’s were measured at 10 mA/cm2. Various properties are shown in Tables 3.
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Table 3
Material Host | Hole blocking layer | EL color | Operation voltage Max. Iumi?cc;ljz)efﬁciency

Compound 1 CBP BAlq Red 7.8 10.1
Compound 44 | CBP BAlq Red 8.0 10.5
Compound 49 | CBP BAlq Red 8.1 11.0
Compound 177 | CBP BAlq Red 8.2 10.8
Compound 241 | CBP BAlq Red 8.2 9.4
Compound 303 | CBP BAlq Red 7.9 8.8
Compound 340 | CBP BAlq Red 8.0 9.6
Compound 374 | CBP BAlq Red 7.9 104

Ex. 1 | Compound 379 | CBP BAlq Red 8.0 9.2
Compound 432 | CBP BAlq Red 7.8 10.0
Compound 578 | CBP BAlqg Red 8.2 9.8
Compound 584 | CBP BAlq Red 7.9 11.1
Compound 589 | CBP BAlq Red 8.0 11.3
Compound 645 | CBP BAlq Red 8.2 9.4
Compound 780 | CBP BAlq Red 7.9 10.2
Compound 790 | CBP BAlq Red 8.3 9.3
Compound 932 | CBP BAlq Red 8.0 10.0
Compound 177 | H-2 BAlq Red 8.0 10.6

Ex. 2 | Compound 375 | H-7 BAlq Red 7.8 9.9
Compound 780 | H-40 BAlq Red 7.8 10.0
Compound 49 H-8 - Red 7.0 10.8
Compound 303 | -12 - Red 7.4 8.9

B2 Compound 780 | -40 - Red | 7.1 10.2
Compound 790 | -64 - Red 7.0 9.6

[0070] For Compound (44), incorporation of dimethyl provided the effect of enhanced efficiency and color coordinate.
For Compound (49), incorporation of F to the ligand affected the HOMO level, and provided lowered color coordinate
but enhanced luminous efficiency as compared to the compound before incorporating F. Compounds (177), (584) and
(589), wherein 2-phenylquinoline, 2-styrylquinoline and phenyl(6-phenylpyridin-3-yl)methanone were incorporated as a
subsidiary ligand, respectively, exhibited the highest efficiencies (10.8 cd/A, 11.1 cd/A and 11.3 cd/A, respectively)
among the compounds according to the present invention. The compounds wherein ppy or 1-styrylquinoline is incorpo-
rated as a subsidiary ligand showed high efficiency of not less than 10 cd/A. Thus, it is found that the subsidiary ligands
such as 2-phenylquinoline, 2-styrylquinoline, phenyl(6-phenylpyridin-3-yl)methanone, ppy and 1-styrylquinoline play an
important role to enhance the luminous efficiencies of the compounds.

[0071] Withidentical device structure, using the host according to the present invention instead of CBP in an EL device
did not provide significant change in efficiency, color coordinate and operation voltage from those of CBP. Thus it is
anticipated that those hosts can be employed as a phosphorescent host, when being used with dopants according to
the invention, instead of CBP as a conventional electroluminescent host. When the host according to the invention is
employed without using a hole blocking layer, the device exhibits comparable or higher luminous efficiency as compared
to that using a conventional host, and provides decreased power consumption of the OLED due to lowered operation
voltage by at least 0.8 V. If the invention is applied to mass production of OLED’s, the time for mass production can be
also shortened to give great benefit on the commercialization.
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Claims

1. An organic electroluminescent compound represented by Chemical Formula (1):

Chemical Formula 1

wherein, L is an organic ligand;

R, through R, independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen,
tri(C1-C60)alkylsilyl or tri(C6-C60)arylsilyl;

R5 represents hydrogen, (C1-C60)alkyl, halogen, or (C6-C60)aryl;

Rg and R; independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s), (C6-C60)
aryl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, di(C1-C60)alkylamino or di(C6-C60)arylamino, or Rg and R; may may be linked via (C3-C12)
alkylene or (C3-C12)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic
aromatic ring;

the alkyl or aryl of Rg and R+, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom
by linkage via (C3-C12) alkylene or (C3-C12)alkenylene with or without a fused ring may be further substituted
by one or more substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), halogen,
cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl,
di(C1-C60)alkylamino, di(C6-C60)arylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl and

and
n is an integer from 1 to 3.

2. The organic electroluminescent compound according to claim 1, which is selected from the compounds represented
by one of Chemical Formulas (2) to (7):
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Chemical Formula 2

n

-n
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Chemical Formula 5

Chemical Formula 6

(R21)

wherein, L, Ry, Ry, R3, Ry, R, Rg and n are defined as in Chemical Formula (1) of claim 1;
R4 through R,g independently represent hydrogen, (C1-C60)alkyl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-
C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, di(C1-C60)alkylamino, di(C6-
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C60)arylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl or

5

. .Q

the alkyl, phenyl, naphthyl, anthryl or fluorenyl of R4 through R;g may be further substituted by one or more
substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), (C1-C60)alkoxy, halogen, tri
(C1-Ce60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, di(C1-C60)alkylamino, di
(C6-C60)arylamino and (C6-C60)aryl;

R19 and R,q independently represent hydrogen, (C1-C60)alkyl or (C6-C60)aryl, or Ryg and R,y may be linked
via (C3-C12)alkylene or (C3-C12)alkenylene with or without a fused ring to form an alicyclic ring, a monocyclic
or polycyclic aromatic ring;

R, represents (C1-C60)alkyl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-
C60)alkylcarbonyl, (C6-C60)arylcarbonyl, phenyl, di(C1-C60)alkylamino, di(C6-C60)arylamino, naphthyl, 9,9-
di(C1-C60)alkylfluorenyl or 9,9-di(C6-C60)arylfluorenyl; and

m is an integer from 1 to 5.

3. The organic electroluminescent compound according to claim 1, wherein the ligand (L) has a structure represented
by one of the following chemical formulas:

160



10

15

20

25

30

35

40

45

50

55

EP 2 066 150 B1

wherein, R3; and R, independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s),
phenyl with or without (C1-C60)alkyl substituent(s), or halogen;

R33 through Rsg independently represent hydrogen, (C1-C60)alkyl, phenyl with or without (C1-C60)alkyl sub-
stituent(s), tri(C1-C60)alkylsilyl or halogen;

R4 through R,45 independently represent hydrogen, (C1-C60)alkyl, phenyl with or without (C1-C60)alkyl sub-
stituent(s); and

Ry4 represents (C1-C60)alkyl, phenyl with or without (C1-C60)alkyl substituent(s), or halogen.

An organic electroluminescent device which is comprised of a first electrode; a second electrode; and at least one
organic layer(s) interposed between the first electrode and the second electrode; wherein the organic layer comprises
an electroluminescent region comprising one or more compound(s) represented by an organic electroluminescent
compound represented by Chemical Formula (1):

Chemical Formula 1

wherein, L is an organic ligand;

R through R, independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen,
tri(C1-C60)alkylsilyl or tri(C6-C60)arylsilyl;

R5 represents hydrogen, (C1-C60)alkyl, halogen, or (C6-C60)aryl;

Re and R; independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s), (C6-C60)
aryl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-
Ce0)arylcarbonyl, di(C1-C60)alkylamino or di(C6-C60)arylamino, or Rg and R; may may be linked via (C3-C12)
alkylene or (C3-C12)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic
aromatic ring;

the alkyl or aryl of Rg and R, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom
by linkage via (C3-C12) alkylene or (C3-C12)alkenylene with or without a fused ring may be further substituted
by one or more substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), halogen,
cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl,
di(C1-C60)alkylamino, di(C6-C60)arylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl and
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5

L ’Q

and

nis aninteger from 1 to 3, and one or more host(s) selected from 1,3,5-tricarbazolylbenzene, polyvinylcarbazole,
m-biscarbazolylphenyl, 4,4’4"-tri(N-carbazolyl)triphenylamine, 1,3,5-tri(2-carbazolylphenyl)benzene, 1,3,5-tris
(2-carbazolyl-5-methoxyphenyl)benzene, bis(4-carbazolylphenyl)silane and one or more host(s) selected from
the compounds represented by one of Chemical Formulas (8) to (11):

Chemical Formula 8
Ro1 Ros
M~ O~
Rez Rg4

In Chemical Formula (8), Rg4 through Rg, independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)
aryl, (C4-C60)heteroaryl, a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected
fromN, Oand S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl,
adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)ar-
ylamino, (C6-C60)ar(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio,
(C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of
Rg1 through Rg4 may be linked to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or
without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino, or arylami-
no of Rgq through Rg,, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom by
linkage to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused ring may
be further substituted by one or more substituent(s) selected from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-
C60)heteroaryl, a 5-or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O
and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, ada-
mantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylami-
no, (C6-C60)ar(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-
C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hydroxy!.

Chemical Formula 9

RS
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Chemical Formula 10

HyG
o
A-O-Ak: )
N--"17 N
N\ O

CHy 1, :

Chemical Formula 11 L'L2M1(Q),

In Chemical Formula (11), the ligands, L' and L2 are independently selected from the following structures:

Rios
Rig2 Rip4

M1 is a bivalent or trivalent metal;

y is 0 when M1 is a bivalent metal, while y is 1 when M' is a trivalent metal;

Q represents (C6-C60)aryloxy or tri(C6-C60)arylsilyl, and the aryloxy and triarylsilyl of Q may be further sub-
stituted by (C1-C60)alkyl or (C6-C60)aryl;

X represents O, S or Se;

ring A represents oxazole, thiazole, imidazole, oxadiazole, thiadiazole, benzoxazole, benzothiazole, benzimi-
dazole, pyridine or quinoline;

ring B represents pyridine or quinoline, and ring B may be further substituted by (C1-C60)alkyl, or phenyl or
naphthyl with or without (C1-C60)alkyl substituent(s);

R4g1 through R4q,4 independently represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heter-
oaryl, a 5- or 6-membered heterocycloalkyl containing one or more heteroatom(s) selected from N, O and S,
(C3-C60)cycloalkyl, tri(C 1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)
ar(C1-Ce0)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)alkoxycar-
bonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or each of R4 through Ryg4
may be linked to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a fused
ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring; and the pyridine or quinoline may form
a chemical bond with R;q4 to form a fused ring;

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylsilyl, alkylsilyl, alkylamino, or arylami-
no of ring A and R4q4 through R4, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed
therefrom by linkage to an adjacent substituent via (C3-C60)alkylene or (C3-C60)alkenylene with or without a
fused ring may be further substituted by one or more substituent(s) selected from halogen, (C1-C60)alkyl, (C6-
C60)aryl, (C4-C60)heteroaryl, a 5-or 6-membered heterocycloalkyl containing one or more heteroatom(s) se-
lected from N, O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)
arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, cyano, (C1-C60)alkylamino, (C6-
C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C1-C60)alkyloxy, (C1-C60)alkylthio, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and hydroxyl.

The organic electroluminescent device according to claim 4, wherein the organic layer comprises one or more
compound(s) selected from a group consisting of arylamine compounds and styrylarylamine compounds, or one or
more metal(s) selected from a group consisting of organic metals of Group 1, Group 2, 4th period and 5th period
transition metals, lanthanide metals and d-transition elements.
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6. The organic electroluminescent device according to claim 4, which is an organic display comprising an organic

electroluminescent compound represented by an organic electroluminescent compound represented by Chemical
Formula (1) :

Chemical Formula 1

wherein, L is an organic ligand;

R, through R, independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen,
tri(C1-C60)alkylsilyl or tri(C6-C60)arylsilyl;

Rs represents hydrogen, (C1-C60)alkyl, halogen, or (C6-C60)aryl;

Rg and R; independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s), (C6-C60)
aryl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, di(C1-C60)alkylamino or di(C6-C60)arylamino, or Rg and R; may may be linked via (C3-C12)
alkylene or (C3-C12)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic
aromatic ring;

the alkyl or aryl of Rg and R, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom
by linkage via (C3-C12) alkylene or (C3-C12)alkenylene with or without a fused ring may be further substituted
by one or more substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), halogen,
cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl,
di(C1-C60)alkylamino, di(C6-C60)arylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl and

and
n is an integer from 1 to 3 and compounds having the electroluminescent peak with wavelength of blue and
green at the same time.

7. The organic electroluminescent device according to claim 4, wherein the organic layer comprises an electrolumi-
nescent layer and a charge generating layer.

8. The organic electroluminescent device according to claim 4, wherein a mixed region of reductive dopant and organic
substance, or a mixed region of oxidative dopant and organic substance is placed on the inner surface of one or

both electrode(s) among the pair of electrodes.

9. An organic solar cell which comprises an organic electroluminescent compound represented by an organic electro-
luminescent compound represented by Chemical Formula (1) :
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Chemical Formula 1

n

wherein, L is an organic ligand;

R, through R, independently represent hydrogen, (C1-C60)alkyl, (C1-C60)alkoxy, (C3-C60)cycloalkyl, halogen,
tri(C1-C60)alkylsilyl or tri(C6-C60)arylsilyl;

Rs represents hydrogen, (C1-C60)alkyl, halogen, or (C6-C60)aryl;

Rg and R; independently represent hydrogen, (C1-C60)alkyl with or without halogen substituent(s), (C6-C60)
aryl, halogen, cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, di(C1-C60)alkylamino or di(C6-C60)arylamino, or Rg and R; may may be linked via (C3-C12)
alkylene or (C3-C12)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic
aromatic ring;

the alkyl or aryl of Rg and R, or the alicyclic ring, or the monocyclic or polycyclic aromatic ring formed therefrom
by linkage via (C3-C12) alkylene or (C3-C12)alkenylene with or without a fused ring may be further substituted
by one or more substituent(s) selected from (C1-C60)alkyl with or without halogen substituent(s), halogen,
cyano, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl, (C1-C60)alkoxy, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl,
di(C1-C60)alkylamino, di(C6-C60)arylamino, phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl and

and
n is an integer from 1 to 3.

Patentanspriiche

1.

Organische elektrolumineszente Verbindung, dargestellt durch die chemische Formel (1):

chemische Formel 1
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wobei

L ist ein organischer Ligand;

R, bis R, stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, (C1-C60)Alkoxy, (C3-C60)Cycloalkyl,
Halogen, Tri(C1-C60)alkylsilyl oder Tri(C6-C60)arylsilyl dar;

Rj stellt Wasserstoff, (C1-C60)Alkyl, Halogen oder (C6-C60)Aryl dar;

Rg und Ry stellen unabhangig voneinander Wasserstoff, (C1-C60)Alkyl mit oder ohne Halogensubstituent(en),
(C6-C60)Aryl, Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy, (C1-C60)Alkylcar-
bonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino oder Di(C6-C60)arylamino dar, oder Rg und R; kénnen
Uber (C3-C12)Alkylen oder (C3-C12)Alkenylen mit oder ohne einen kondensierten Ring verbunden sein, um
einen alicyclischen Ring, oder einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl oder Aryl von Rg und Rz, oder der davon tiber Bindung durch (C3-C12)Alkylen oder (C3-C12)Alkenylen
mit oder ohne einen kondensierten Ring gebildete alicyclische Ring, oder der monocyclische oder polycyclische
aromatische Ring kann weiter durch einen oder mehrere Substituenten, ausgewahlt aus (C1-C60)Alkyl mit oder
ohne Halogensubstituent(en), Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy,
(C1-C60)-Alkylcarbonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino, Di(C6-C60)arylamino, Phenyl, Naph-
thyl, Anthryl, Fluorenyl, Spirobifluorenyl und

5
e .Q

substituiert sein; und
n ist eine ganze Zahl von 1 bis 3.

2. Organische elektrolumineszente Verbindung nach Anspruch 1, die aus den Verbindungen, dargestellt durch eine

der chemischen Formeln (2) bis (7), ausgewahlt ist:

chemische Formel 2

n
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chemische Formel 3

B Ry |
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chemische Forme_l_ 6

=

-N

-1-

(Raa)

wobei L, Ry, Ry, R3, Ry, Rs, Rg und n wie in der chemischen Formel (1) von Anspruch 1 definiert sind;

R4 bis Ryg stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, Halogen, Cyano, Tri(C1-C60)alkylsilyl,
Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy, (C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino, Di
(C6-C60)arylamino, Phenyl, Naphthyl, Anthryl, Fluorenyl, Spirobifluorenyl oder

dar;

das Alkyl, Phenyl, Naphthyl, Anthryl oder Fluorenyl von R44 bis R4g kann weiter durch einen oder mehrere
Substituenten, ausgewahlt aus (C1-C60)Alkyl mit oder ohne Halogensubstituent(en), (C1-C60)Alkoxy, Halogen,
Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkylcarbonyl, (C6-C60)Aryl-carbonyl, Di(C1-C60)alkylami-
no, Di(C6-C60)arylamino und (C6-C60)Aryl substituiert sein;

R4g und Ry stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl oder (C6-C60)Aryl dar, oder R4g und
Ry kénnen lber (C3-C12)Alkylen oder (C3-C12)Alkenylen mit oder ohne einen kondensierten Ring verbunden
sein, um einen alicyclischen Ring, einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;
R, stellt (C1-C60)Alkyl, Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy, (C1-C60)
Alkylcarbonyl, (C6-C60)Arylcarbonyl, Phenyl, Di(C1-C60)alkylamino, Di(C6-C60)arylamino, Naphthyl, 9,9-Di
(C1-Ce60)alkylfluorenyl oder 9,9-Di(C6-C60)arylfluorenyl dar; und

m ist eine ganze Zahl von 1 bis 5.

3. Organische elektrolumineszente Verbindung nach Anspruch 1, wobei der Ligand (L) eine durch eine der folgenden
chemischen Formeln dargestellte Struktur aufweist:
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wobei R3; und R3, unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl mit oder ohne Halogensubstituent(en),
Phenyl mit oder ohne (C1-C60)Alkyl-substituent(en) oder Halogen darstellen;

R33 bis Rsq stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, Phenyl mit oder ohne (C1-C60)AI-
kylsubstituent(en), Tri(C1-C60)alkylsilyl oder Halogen dar;

Ry bis Ry3 stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, Phenyl mit oder ohne (C1-C60)Al-
kylsubstituent(en) dar; und

Ry4 stellt (C1-C60)Alkyl, Phenyl mit oder ohne (C1-C60)Alkylsubstituent(en) oder Halogen dar.

Organische elektrolumineszente Vorrichtung, die eine erste Elektrode, eine zweite Elektrode und mindestens eine
organische Schicht, welche zwischen der ersten Elektrode und der zweiten Elektrode angeordnet ist, umfasst, wobei
die organische Schicht einen elektrolumineszenten Bereich, umfassend eine oder mehrere Verbindung(en), darge-
stellt durch eine organische elektrolumineszente Verbindung, die durch die chemische Formel (1) dargestellt ist:

chemische Formel 1
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wobei

L ist ein organischer Ligand;

R, bis R, stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, (C1-C60)Alkoxy, (C3-C60)Cycloalkyl,
Halogen, Tri(C1-C60)alkylsilyl oder Tri(C6-C60)arylsilyl dar;

Rj stellt Wasserstoff, (C1-C60)Alkyl, Halogen oder (C6-C60)Aryl dar;

Rg und Ry stellen unabhangig voneinander Wasserstoff, (C1-C60)Alkyl mit oder ohne Halogensubstituent(en),
(C6-C60)Aryl, Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy, (C1-C60)Alkylcar-
bonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino oder Di(C6-C60)arylamino dar, oder Rg und R; kénnen
Uber (C3-C12)Alkylen oder (C3-C12)Alkenylen mit oder ohne einen kondensierten Ring verbunden sein, um
einen alicyclischen Ring, oder einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl oder Aryl von Rg und Rz, oder der davon tiber Bindung durch (C3-C12)Alkylen oder (C3-C12)Alkenylen
mit oder ohne einen kondensierten Ring gebildete alicyclische Ring, oder der monocyclische oder polycyclische
aromatische Ring kann weiter durch einen oder mehrere Substituenten, ausgewahlt aus (C1-C60)Alkyl mit oder
ohne Halogensubstituent(en), Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy,
(C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino, Di(C6-C60)-arylamino, Phenyl, Naph-
thyl, Anthryl, Fluorenyl, Spirobifluorenyl und

substituiert sein; und

n ist eine ganze Zahl von 1 bis 3, und einen oder mehrere Wirt(e), ausgewahlt aus 1,3,5-Tricarbazolylbenzol,
Polyvinylcarbazol, m-Biscarbazolylphenol, 4,4’,4"-Tri(N-carbazolyl)triphenylamin, 1,3,5-Tri(2-carbazolylphenyl)
benzol, 1,3,5-Tris(2-carbazolyl-5-methoxyphenyl)benzol, Bis(4-carbazolylphenyl)silan und einen oder mehrere
Wirt(e), ausgewahlt aus den durch eine der chemischen Formeln (8) bis (11) dargestellten Verbindungen,
umfasst:

chemische Formel 8
Ro1 Res
M =)
Rgz Rgg

wobei in der chemischen Formel (8) Rg4 bis Rg4 unabhéngig voneinander Wasserstoff, Halogen, (C1-C60)Alkyl,
(C6-CB0)Aryl, (C4-C60)Heteroaryl, ein 5- oder 6-gliedriges Heterocycloalkyl, das ein oder mehrere Heteroatom
(e), ausgewahlt aus N, O und S, enthalt, (C3-C60)Cycloalkyl, Tri(C1-C60)alkylsilyl, Di(C1-C60)alkyl(C6-C60)
arylsilyl, Tri(C6-C60)arylsilyl, Adamantyl, (C7-C60)Bicycloalkyl, (C2-C60)Alkenyl, (C2-C60)Alkinyl, Cyano, (C1-
C60)Alkylamino, (C6-C60)Arylamino, (C6-C60)Ar(C1-C60)alkyl, (C1-C60)Alkyloxy, (C1-C60)-Alkylthio, (C6-
C60)Aryloxy, (C6-C60)Arylthio, (C1-C60)Alkoxycarbonyl, (C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Car-
boxyl, Nitro oder Hydroxyl darstellen, oder jedes von Rg4 bis Rg4 zu einem benachbarten Substituenten iber
(C3-C60)Alkylen oder (C3-C60)Alkenylen mit oder ohne einen kondensierten Ring verbunden sein kann, um
einen alicyclischen Ring, oder einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl, Alkenyl, Alkinyl, Cycloalkyl, Heterocycloalkyl, Aryl, Heteroaryl, Arylsilyl, Alkylsilyl, Alkylamino oder
Arylamino von Rg4 bis Rg,, oder der davon Uber Bindung zu einem benachbarten Substituenten durch (C3-
C60)Alkylen oder (C3-C60)Alkenylen mit oder ohne einen kondensierten Ring gebildete alicyclische Ring, oder
der monocyclische oder polycyclische aromatische Ring kann weiter durch einen oder mehrere Substituenten,
ausgewahlt aus Halogen, (C1-C60)Alkyl, (C6-C60)Aryl, (C4-C60)Heteroaryl, einem 5- oder 6-gliedrigen Hete-
rocycloalkyl, das ein oder mehrere Heteroatom(e), ausgewahlt aus N, O und S, enthalt, (C3-C60)Cycloalkyl,
Tri(C1-C60)alkylsilyl, Di(C1-C60)alkyl(C6-C60)arylsilyl, Tri(C6-C60)arylsilyl, Adamantyl, (C7-C60)Bicycloalkyl,
(C2-C60)Alkenyl, (C2-C60)Alkinyl, Cyano, (C1-C60)Alkylamino, (C6-C60)Arylamino, (C6-C60)Ar(C1-C60)al-
kyl, (C1-C60)Alkyloxy, (C1-C60)-Alkylthio, (C6-C60)Aryloxy, (C6-C60)Arylthio, (C1-C60)Alkoxycarbonyl, (C1-
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C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Carboxyl, Nitro und Hydroxyl substituiert sein;

chemische Formel 9

HyC
Q. . N
o leca-o-Ar T N
\ /N (o}
CHs | 5 2
chemische Formel 11 LIL2M1(Q),

wobei in der chemischen Formel (11) die Liganden, L1 und L2, unabhédngig voneinander aus den folgenden
Formeln ausgewahlt sind:

M1 ist ein zweiwertiges oder dreiwertiges Metall;

y ist 0, falls M! ein zweiwertiges Metall ist, wohingegen y 1 ist, falls M1 ein dreiwertiges Metall ist;

Q stellt (C6-C60)Aryloxy oder Tri(C6-C60)arylsilyl dar, und das Aryloxy und Triarylsilyl von Q kann weiter durch
(C1-C60)Alkyl oder (C6-C60)Aryl substituiert sein;

X stellt O, S oder Se dar;

Ring A stellt Oxazol, Thiazol, Imidazol, Oxadiazol, Thiadiazol, Benzoxazol, Benzothiazol, Benzimidazol, Pyridin
oder Chinolin dar;

Ring B stellt Pyridin oder Chinolin dar, und Ring B kann weiter durch (C1-C60)Alkyl oder Phenyl oder Naphthyl
mit oder ohne (C1-C60)Alkyl-substituent(en) substituiert sein;

R101 bis Ryg4 stellen unabhéngig voneinander Wasserstoff, Halogen, (C1-C60)Alkyl, (C6-C60)Aryl, (C4-C60)
Heteroaryl, ein 5- oder 6-gliedriges Heterocycloalkyl, das ein oder mehrere Heteroatom(e), ausgewahlt aus N,
O und S, enthalt, (C3-C60)Cycloalkyl, Tri(C1-C60)alkylsilyl, Di(C1-C60)alkyl(C6-C60)arylsilyl, Tri(C6-C60)aryl-
silyl, Adamantyl, (C7-C60)Bicycloalkyl, (C2-C60)Alkenyl, (C2-C60)Alkinyl, Cyano, (C1-C60)Alkylamino, (C6-
C60)Arylamino, (C6-C60)Ar(C1-C60)alkyl, (C1-C60)Alkyloxy, (C1-C60)Alkylthio, (C6-C60)Aryloxy, (C6-C60)
Arylthio, (C1-C60)Alkoxycarbonyl, (C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Carboxyl, Nitro oder Hydroxyl
dar, oder jedes von R4 bis R4g4 kann zu einem benachbarten Substituenten liber (C3-C60)Alkylen oder (C3-
C60)Alkenylen mit oder ohne einen kondensierten Ring verbunden sein, um einen alicyclischen Ring, oder
einen monocyclischen oder polycyclischen aromatischen Ring zu bilden; und das Pyridin oder Chinolin kann
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mit R444 eine chemische Bindung bilden, um einen kondensierten Ring zu bilden;

das Alkyl, Alkenyl, Alkinyl, Cycloalkyl, Heterocycloalkyl, Aryl, Heteroaryl, Arylsilyl, Alkylsilyl, Alkylamino oder
Arylamino von Ring A und R,q4 bis R4g4, oder der davon Gber Bindung zu einem benachbarten Substituenten
durch (C3-C60)Alkylen oder (C3-C60)Alkenylen mit oder ohne einen kondensierten Ring gebildete alicyclische
Ring, oder der monocyclische oder polycyclische aromatische Ring kann weiter durch einen oder mehrere
Substituenten, ausgewahlt aus Halogen, (C1-C60)Alkyl, (C6-C60)Aryl, (C4-C60)Heteroaryl, einem 5- oder 6-
gliedrigen Heterocycloalkyl, das ein oder mehrere Heteroatom(e), ausgewahlit aus N, O und S, enthalt, (C3-
C60)Cycloalkyl, Tri(C1-C60)alkylsilyl, Di(C1-C60)alkyl(C6-C60)arylsilyl, Tri(C6-C60)arylsilyl, Adamantyl, (C7-
C60)Bicycloalkyl, (C2-C60)Alkenyl, (C2-C60)Alkinyl, Cyano, (C1-C60)Alkylamino, (C6-C60)Arylamino, (C6-
C60)Ar(C1-C60)alkyl, (C1-C60)Alkyloxy, (C1-C60)-Alkylthio, (C6-C60)Aryloxy, (C6-C60)Arylthio, (C1-C60)Alk-
oxycarbonyl, (C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Carboxyl, Nitro und Hydroxyl, substituiert sein.

Organische elektrolumineszente Vorrichtung nach Anspruch 4, wobei die organische Schicht eine oder mehrere
Verbindung(en), ausgewahlt aus der Gruppe, bestehend aus Arylaminverbindungen und Styrylaminverbindungen,
oder ein oder mehrere Metall(e), ausgewahlt aus der Gruppe, bestehend aus organischen Metallen der Gruppe 1,
Gruppe 2, Ubergangsmetallen der 4. Periode und der 5. Periode, Lanthanidmetallen und d-Ubergangselementen,
umfasst.

Organische elektrolumineszente Vorrichtung nach Anspruch 4, die ein organisches Display ist, umfassend eine

organische elektrolumineszente Verbindung, dargestellt durch eine organische elektrolumineszente Verbindung,
die durch die chemische Formel (1) dargestellt ist:

chemische Formel 1

wobei

L ist ein organischer Ligand;

R, bis R, stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, (C1-C60)Alkoxy, (C3-C60)Cycloalkyl,
Halogen, Tri(C1-C60)alkylsilyl oder Tri(C6-C60)arylsilyl dar;

Rj stellt Wasserstoff, (C1-C60)Alkyl, Halogen oder (C6-C60)Aryl dar;

Re und Ry stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl mit oder ohne Halogensubstituent(en),
(C6-C6B0)Aryl, Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy, (C1-C60)Alkylcar-
bonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino oder Di(C6-C60)arylamino dar, oder Rg und R; kénnen
Uber (C3-C12)Alkylen oder (C3-C12)Alkenylen mit oder ohne einen kondensierten Ring verbunden sein, um
einen alicyclischen Ring, oder einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl oder Aryl von Rg und Rz, oder der davon tiber Bindung durch (C3-C12)Alkylen oder (C3-C12)Alkenylen
mit oder ohne einen kondensierten Ring gebildete alicyclische Ring, oder der monocyclische oder polycyclische
aromatische Ring kann weiter durch einen oder mehrere Substituenten, ausgewahlt aus (C1-C60)Alkyl mit oder
ohne Halogensubstituent(en), Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy,
(C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino, Di(C6-C60)arylamino, Phenyl, Naphthyl,
Anthryl, Fluorenyl, Spirobifluorenyl und
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5

. 1

substituiert sein; und n ist eine ganze Zahl von 1 bis 3, und Verbindungen, welche den Elektrolumineszenzpeak
gleichzeitig bei Wellenldngen von Blau und Griin aufweisen.

Organische elektrolumineszente Vorrichtung nach Anspruch 4, wobei die organische Schicht eine Elektrolumins-
zenzschicht und eine Ladungserzeugungsschicht umfasst.

Organische elektrolumineszente Vorrichtung nach Anspruch 4, wobei ein gemischter Bereich aus reduzierendem
Dotierstoff und organischer Substanz, oder ein gemischter Bereich aus oxidierendem Dotierstoff und organischer
Substanz auf der Innenflache von einer oder beiden Elektrode(n) zwischen dem Elektrodenpaar angeordnet ist.

Organische Solarzelle, die eine organische elektrolumineszente Verbindung umfasst, dargestellt durch eine orga-
nische elektrolumineszente Verbindung, die durch die chemische Formel (1) dargestellt ist:

chemische Formel 1

wobei

L ist ein organischer Ligand;

R, bis R, stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl, (C1-C60)Alkoxy, (C3-C60)Cycloalkyl,
Halogen, Tri(C1-C60)alkylsilyl oder Tri(C6-C60)arylsilyl dar;

Rj stellt Wasserstoff, (C1-C60)Alkyl, Halogen oder (C6-C60)Aryl dar;

Re und Ry stellen unabhéngig voneinander Wasserstoff, (C1-C60)Alkyl mit oder ohne Halogensubstituent(en),
(C6-C6B0)Aryl, Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy, (C1-C60)Alkylcar-
bonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino oder Di(C6-C60)arylamino dar, oder Rg und R; kénnen
Uber (C3-C12)Alkylen oder (C3-C12)Alkenylen mit oder ohne einen kondensierten Ring verbunden sein, um
einen alicyclischen Ring, oder einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl oder Aryl von Rg und Rz, oder der davon tiber Bindung durch (C3-C12)Alkylen oder (C3-C12)Alkenylen
mit oder ohne einen kondensierten Ring gebildete alicyclische Ring, oder der monocyclische oder polycyclische
aromatische Ring kann weiter durch einen oder mehrere Substituenten, ausgewahlt aus (C1-C60)Alkyl mit oder
ohne Halogensubstituent(en), Halogen, Cyano, Tri(C1-C60)alkylsilyl, Tri(C6-C60)arylsilyl, (C1-C60)Alkoxy,
(C1-C60)Alkylcarbonyl, (C6-C60)Arylcarbonyl, Di(C1-C60)alkylamino, Di(C6-C60)-arylamino, Phenyl, Naph-
thyl, Anthryl, Fluorenyl, Spirobifluorenyl und
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substituiert sein; und
n ist eine ganze Zahl von 1 bis 3.

Revendications

1.

Composé électroluminescent organique représenté par la formule chimique (1) :

formule chimique 1

dans laquelle, L est un ligand organique ;

R & R, représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cg, alcoxy en C4-Cg, cycloalkyle
en C3-Cg, un halogéne, un groupe tri(alkyle en C4-Cgg)silyle ou tri(aryle en Cg-Cgp)silyle ;

Rg représente I'hydrogéne, un groupe alkyle en C4-Cg, un halogéne ou un groupe aryle en Cg-Cg ;

Rg et R; représentent indépendamment I’hydrogéne, un groupe alkyle en C4-Cgq avec ou sans substituant(s)
d’halogene, un groupe aryle en Cg-Cgq, un halogéne, un groupe cyano, tri(alkyle en C4-Cg)Silyle, tri(aryle en
Cg-Cgp)silyle, alcoxy en C4-Cg, (alkyle en C4-Cgp)carbonyle, (aryle en Cg-Cgp)carbonyle, di(alkyle en C4-Cg)
amino ou di(aryle en C4-Cgg)amino, ou Rg et R; peuvent étre liés via un groupe alkyléne en C3-C,4, ou alcénylene
en C3-C4, avec ou sans noyau condensé pour former un noyau alicyclique, ou un noyau aromatique monocy-
clique ou polycyclique ;

le groupe alkyle ou aryle de Rg et R;, ou le noyau alicyclique, ou le noyau aromatique monocyclique ou poly-
cyclique formé & partir de ceux-ci par liaison via un groupe alkyléne en C3-C4, ou alcénylene en C5-C,, avec
ou sans noyau condensé peuvent encore étre substitués par un ou plusieurs substituant(s) choisi(s) parmi un
groupe alkyle en C4-Cgq avec ou sans substituant(s) d’halogéne, un halogéne, un groupe cyano, tri(alkyle en
C4-Cgg)Silyle, tri(aryle en Cg-Cg)silyle, alcoxy en C4-Cg, (alkyle en C4-Cgg)carbonyle, (aryle en Cg-Cgp)car-
bonyle, di(alkyle en C4-Cgg)amino, di(aryle en C4-Cgo)amino, phényle, naphtyle, anthryle, fluorényle, spirobi-
fluorényle et

5
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et
n est un nombre entier de 1 a 3.

2. Composé électroluminescent organique selon la revendication 1, lequel est choisi parmi les composés représentés

par I'une des formules chimiques (2) a (7) :

formule chimique 2
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formule chimique 4
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formule chimique 6

danslesquellesL, Ry, Ry, R3, Ry, Rg, Rg et n sont comme définis dans la formule chimique (1) de la revendication
1

R11 @ Ryg représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cgp, un halogéne, un groupe
cyano, tri(alkyle en C4-Cgg)silyle, tri(aryle en Cg-Cgg)silyle, alcoxy en C4-Cgy, (alkyle en C4-Cgq)carbonyle, (aryle
en C4-Cgp)carbonyle, di(alkyle en C4-Cgg)amino, di(aryle en Cg-Cgg)amino, phényle, naphtyle, anthryle, fluo-
rényle, spirobifluorényle ou

5

7

les groupes alkyle, phényle, naphtyle, anthryle ou fluorényle de R4 & Ry peuvent encore étre substitués par
un ou plusieurs substituant(s) choisi(s) parmi un groupe alkyle en C4-Cgq avec ou sans substituant(s) d’halogéne,
un groupe alcoxy en C4-Cgq, un halogéne, un groupe tri(alkyle en C4-Cgg)silyle, tri(aryle en Cg-Cgp)silyle, (alkyle
en C4-Cgg)carbonyle, (aryle en C4-Cgp)carbonyle, di(alkyle en C4-Cgg)amino, di(aryle en C5-Cgg)amino et aryle
en Cg-Cqp ;
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R4g et Ry représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cgq ou aryle en Cg-Cgg, 0U Ryg
et R, peuvent étre liés via un groupe alkyléne en C3-C 4, ou alcényléne en C3-C,, avec ou sans noyau condensé
pour former un noyau alicyclique, un noyau aromatique monocyclique ou polycyclique ;

R,4 représente un groupe alkyle en C4-Cgq, un halogéne, un groupe cyano, tri(alkyle en C4-Cg)silyle, tri(aryle
en Cg-Cqp)silyle, alcoxy en C4-Cgy, (alkyle en C4-Cgg)carbonyle, (aryle en C4-Cqp)carbonyle, phényle, di(alkyle
en C4-Cgp)amino, di(aryle en Cg-Cgg)amino, naphtyle, 9,9-di(alkyle en C4-Cgp)fluorényle ou 9,9-di(aryle en
Ceg-Cgp)fluorényle ; et

m est un nombre entier de 1 a 5.

3. Composé électroluminescent organique selon la revendication 1, dans lequel le ligand (L) présente une structure
représentée par I'une des formules chimiques suivantes :

dans lesquelles, R34 et R3, représentent indépendamment I’hydrogéne, un groupe alkyle en C4-Cg avec ou
sans substituant(s) d’halogéne, phényle avec ou sans substituant(s) alkyle en C4-Cg(, ou un halogéne ;

R33 & Rsg représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cgy, phényle avec ou sans
substituant(s) alkyle en C4-Cg, tri(alkyle en C4-Cgg)silyle ou un halogéne ;

R4 & Ry3 représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cgg, phényle avec ou sans
substituant(s) alkyle en C4-Cg ; et

R4 représente un groupe alkyle en C4-Cg(, phényle avec ou sans substituant(s) alkyle en C4-Cgy 0u un halogéne.

4. Dispositif électroluminescent organique qui est constitué d’'une premiére électrode ; d’'une seconde électrode ; et
d’au moins une couche organique interposée entre la premiére électrode et la seconde électrode ; dans lequel la
couche organique comprend une région électroluminescente comprenant un ou plusieurs composé(s) représenté
(s) par un composé électroluminescent organique représenté par la formule chimique (1) :
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formule chimique 1

dans laquelle, L est un ligand organique ;

R4 a R, représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cgy, alcoxy en C4-Cg, cycloalkyle
en C5-Cgp, un halogéne, un groupe tri(alkyle en C4-Cgg)silyle ou tri(aryle en Cg-Cgq)silyle ;

Rg représente I'hydrogéne, un groupe alkyle en C4-Cg, un halogéne ou un groupe aryle en Cg-Cg ;

Rg et Ry représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cg, avec ou sans substituant(s)
d’halogene, un groupe aryle en Cg-Cg, un halogéne, un groupe cyano, tri(alkyle en C4-Cgg)silyle, tri(aryle en
Cg-Cgp)silyle, alcoxy en C4-Cg, (alkyle en C4-Cgg)carbonyle, (aryle en Cg-Cgp)carbonyle, di(alkyle en C4-Cgp)
amino ou di(aryle en C4-Cgp)amino, ou Rg et R; peuvent étre liés via un groupe alkyléne en C5-C4, ou alcényléne
en C5-C4, avec ou sans noyau condensé pour former un noyau alicyclique, ou un noyau aromatique monocy-
clique ou polycyclique ;

le groupe alkyle ou aryle de Rg et R;, ou le noyau alicyclique, ou le noyau aromatique monocyclique ou poly-
cyclique formé & partir de ceux-ci par liaison via un groupe alkyléne en C3-C,4, ou alcénylene en C5-C,, avec
ou sans noyau condensé peuvent encore étre substitués par un ou plusieurs substituant(s) choisi(s) parmi un
groupe alkyle en C4-Cg, avec ou sans substituant(s) d’halogéne, un halogéne, un groupe cyano, tri(alkyle en
C-Cgp)silyle, tri(aryle en C4-Cgp)silyle, alcoxy en C4-Cgy, (alkyle en C4-Cgp)carbonyle, (aryle en Cg-Cgp)car-
bonyle, di(alkyle en C4-Cgg)amino, di(aryle en Cg-Cgp)amino, phényle, naphtyle, anthryle, fluorényle, spirobi-
fluorényle et

()
- .Q |

r

et

n est un nombre entier de 1 a 3, et un ou plusieurs hote(s) choisi(s) parmi le 1,3,5-tricarbazolylbenzene, le
polyvinylcarbazole, le m-biscarbazolylphényle, la 4,4’,4"-tri(N-carbazolyl)triphénylamine, le 1,3,5-tri(2-carbazo-
lylphényl)benzene, le 1,3,5-tris(2-carbazolyl-5-méthoxyphényl)benzéne, le bis(4-carbazolylphényl)silane et un
ou plusieurs héte(s) choisi(s) parmi les composés représentés par I'une des formules chimiques (8) a (11) :
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formule chimique 8

Re1 Ros
I eava
Rez Ros

dans la formule chimique (8), Rgq & Ry, représentent indépendamment I'hydrogéne, un halogéne, un groupe
alkyle en C4-Cg, aryle en C4-Cgq, hétéroaryle en C4-Cg, hétérocycloalkyle a 5 ou 6 éléments contenant un
ou plusieurs hétéroatome(s) choisi(s) parmi N, O et S, cycloalkyle en C3-Cyg, tri(alkyle en C4-Cgq)silyle, di(alkyle
en C4-Cg) (aryle en Cg-Cgp)silyle, tri(aryle en Cg-Cgq)silyle, adamantyle, bicycloalkyle en C;-Cg, alcényle en
C,-Cg, alcynyle en C,-Cg, cyano, (alkyle en C4-Cgp)amino, (aryle en Cg-Cgp)amino, (aryle en Cg-Cg) (alkyle
en C4-Cg), (alkyle en C4-Cgg)oxy, (alkyle en C4-Cg)thio, (aryle en C4-Cgg)oxy, (aryle en Cg-Cgp)thio, (alcoxy
en C,-Cgg)carbonyle, (alkyle en C4-Cgg)carbonyle, (aryle en C4-Cgp)carbonyle, carboxyle, nitro ou hydroxyle
ou chacun de Rg4 & Rg4 peut étre lié a un substituant adjacent via un groupe alkyléne en C3-Cg, ou alcényléne
en C5-Cgqavec ou sans noyau condensé pour former un noyau alicyclique ou un noyau aromatique monocyclique
ou polycyclique ;

le groupe alkyle, alcényle, alcynyle, cycloalkyle, hétérocycloalkyle, aryle, hétéroaryle, arylsilyle, alkylsilyle, alk-
ylamino ou arylamino de Rq4 & Rgy, ou le noyau alicyclique, ou le noyau aromatique monocyclique ou polycyclique
formé a partir de ceux-ci par liaison & un substituant adjacent via un groupe alkyléne en C3-Cg, ou alcényléne
en C5-Cg, avec ou sans noyau condensé peuvent encore étre substitués par un ou plusieurs substituant(s)
choisi(s) parmi un halogéne, un groupe alkyle en C4-Cg, aryle en Cg-Cg, hétéroaryle en C4-Cgq, hétérocy-
cloalkyle a 5 ou 6 éléments contenant un ou plusieurs hétéroatome(s) choisi(s) parmi N, O et S, cycloalkyle en
C3-Cyg, tri(alkyle en C4-Cgg)silyle, di(alkyle en C4-Cg) (aryle en C4-Cgp)silyle, tri(aryle en Cg-Cgp)silyle, ada-
mantyle, bicycloalkyle en C,-C,, alcényle en C,-Cg, alcynyle en C,-Cgq, cyano, (alkyle en C4-Cgg)amino,
(aryle en Cg-Cgg)amino, (aryle en Cg-Cgq) (alkyle en C4-Cgp), (alkyle en C4-Cgg)oxy, (alkyle en C4-Cgp)thio,
(aryle en Cg-Cgp)oxy, (aryle en Cg-Cgq)thio, (alcoxy en C4-Cgp)carbonyle, (alkyle en C4-Cgg)carbonyle, (aryle
en Cg-Cgp)carbonyle, carboxyle, nitro et hydroxyle.

Formule chimique 9

of_ Lo
L __A-o-a]
§ N

" 2 . 2
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Formule chimique 10

HiC
o)
) ,»'N/ N\
o AOA
\ /) ) 0
2
CHs ],
Formule chimique 11 L'L2mM(Q),

dans laformule chimique (11), les ligands, L' et L2 sont indépendamment choisis parmiles structures suivantes :

M1 est un métal bivalent ou trivalent ;

y est égal a 0 lorsque M? est un métal bivalent alors que y est égal a 1 lorsque M! est un métal trivalent ;

Q représente un groupe (aryle en C4-Cgp)oxy ou tri(aryle en Cg-Cgqp)silyle, et les groupes aryloxy et triarylsilyle
de Q peuvent encore étre substitués par un groupe alkyle en C4-Cg, ou aryle en C4-Cgy ;

X représente O, S ou Se ;

le noyau A représente un noyau oxazole, thiazole, imidazole, oxadiazole, thiadiazole, benzoxazole, benzothia-
zole, benzimidazole, pyridine ou quinoléine ;

le noyau B représente un noyau pyridine ou quinoléine, et le noyau B peut encore étre substitué par un groupe
alkyle en C4-Cg(, ou phényle ou naphtyle avec ou sans substituant(s) alkyle en C4-Cgy ;

R101 @ Ryg4 représentent indépendamment I’hydrogéne, un halogéne, un groupe alkyle en C4-Cg, aryle en
Cg-Cg, hétéroaryle en C4-Cgq, hétérocycloalkyle & 5 ou 6 chainons contenant un ou plusieurs hétéroatome(s)
choisi(s) parmiN, O et S, cycloalkyle en C5-Cgy, tri(alkyle en C4-Cg()Silyle, di(alkyle en C4-Cgq) (aryle en Cg-Cgp)
silyle, tri(aryle en Cg-Cgp)silyle, adamantyle, bicycloalkyle en C;-Cgq, alcényle en C,-Cg, alcynyle en C,-Cg,
cyano, (alkyle en C4-Cgg)amino, (aryle en C5-Cgg)amino, (aryle en C4-Cqq) (alkyle en C4-Cgy), (alkyle en C4-Cg)
oxy, (alkyle en C4-Cgp)thio, (aryle en Cg-Cgp)oxy, (aryle en Cg-Cqq)thio, (alcoxy en C4-Cgg)carbonyle, (alkyle
en C4-Cgp)carbonyle, (aryle en Cg-Cgq)carbonyle, carboxyle, nitro ou hydroxyle, ou chacun de Ryg¢ a Rqg4 peut
étre lié & un substituant adjacent via un groupe alkyléne en C3-Cg, ou alcényléne en C3-Cg, avec ou sans
noyau condensé pour former un noyau alicyclique ou un noyau aromatique monocyclique ou polycyclique ; et
le noyau pyridine ou quinoléine peut former une liaison chimique avec R4 pour former un noyau condensé ;
les groupes alkyle, alcényle, alcynyle, cycloalkyle, hétérocycloalkyle, aryle, hétéroaryle, arylsilyle, alkylsilyle,
alkylamino ou arylamino du noyau A et R4 @ R4, Ou le noyau alicyclique ou le noyau aromatique monocyclique
ou polycyclique formé a partir de ceux-ci par liaison a un substituant adjacent via un groupe alkyléne en C3-Cg
ou alcénylene en C5-Cg avec ou sans noyau condensé peuvent encore étre substitués par un ou plusieurs
substituant(s) choisi(s) parmi un halogéne, un groupe alkyle en C4-Cgy, aryle en Cg-Cg(, hétéroaryle en C4-Cg,
hétérocycloalkyle a 5 ou 6 éléments contenant un ou plusieurs hétéroatome(s) choisi(s) parmi N, O et S,
cycloalkyle en C5-Cg, tri(alkyle en C4-Cg()Silyle, di(alkyle en C4-Cg() (aryle en C5-Cgq)silyle, tri(aryle en Cg-Cg)
silyle, adamantyle, bicycloalkyle en C;-Cg, alcényle en C,-Cg, alcynyle en C,-Cg, cyano, (alkyle en C4-Cg)
amino, (aryle en Cg-Cgg)amino, (aryle en C4-Cqq) (alkyle en C4-Cgy), (alkyle en C4-Cgp)oxy, (alkyle en C4-Cgp)
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thio, (aryle en Cg-Cgg)oxy, (aryle en Cg4-Cgp)thio, (alcoxy en C4-Cgp)carbonyle, (alkyle en C4-Cgp)carbonyle,
(aryle en Cg-Cgp)carbonyle, carboxyle, nitro et hydroxyle.

Dispositif électroluminescent organique selon la revendication 4, dans lequel la couche organique comprend un ou
plusieurs composé(s) choisi(s) dans un groupe constitué de composés d’arylamine et de composés de styrylaryla-
mine, ou d’un ou plusieurs métaux choisi(s) dans un groupe constitué de métaux organiques du groupe 1, du groupe
2, des métaux de transition de la quatrieme période et de la cinquieéme période, des métaux de lanthanide et des
éléments de transition d.

Dispositif électroluminescent organique selon la revendication 4, lequel est un affichage organique comprenant un

composeé électroluminescent organique représenté par un composé électroluminescent organique représenté par
la formule chimique (1) :

formule chimique 1

dans laquelle, L est un ligand organique ;

R & R, représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cg, alcoxy en C4-Cg, cycloalkyle
en C3-Cgp, un halogéne, un groupe tri(alkyle en C4-Cgg)silyle ou tri(aryle en Cg-Cgp)silyle ;

R5 représente I'hydrogéne, un groupe alkyle en C4-Cgq, un halogéne ou un groupe aryle en Cg-Cg ;

Rg et R; représentent indépendamment I’hydrogéne, un groupe alkyle en C4-Cgq avec ou sans substituant(s)
d’halogéne, aryle en Cg-Cgp, un halogéne, un groupe cyano, tri(alkyle en C4-Cgg)silyle, tri(aryle en Cg-Cgp)
silyle, alcoxy en C4-Cgq, (alkyle en C4-Cgg)carbonyle, (aryle en Cg-Cgp)carbonyle, di(alkyle en C4-Cgg)amino
ou di(aryle en C4-Cgg)amino, ou Rg et R; peuvent étre liés via un groupe alkyléne en C3-C4, ou alcényléne en
C5-C4, avec ou sans noyau condensé pour former un noyau alicyclique, ou un noyau aromatique monocyclique
ou polycyclique ;

les groupes alkyle ou aryle de Rq et R;, ou le noyau alicyclique, ou le noyau aromatique monocyclique ou
polycyclique formé a partir de ceux-ci par liaison via un groupe alkyléne en C5-C4, ou alcényléne en C5-Cy,
avec ou sans noyau condensé peuvent encore étre substitués par un ou plusieurs substituant(s) choisi(s) parmi
un groupe alkyle en C4-Cgq avec ou sans substituant(s) d’halogene, un halogéne, un groupe cyano, tri(alkyle
en C4-Cqg)silyle, tri(aryle en Cg-Cgp)silyle, alcoxy en C4-Cg, (alkyle en C4-Cgp)carbonyle, (aryle en Cg-Cgp)
carbonyle, di(alkyle en C4-Cgg)amino, di(aryle en C4-Cgg)amino, phényle, naphtyle, anthryle, fluorényle, spiro-
bifluorényle et
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et
n est un nombre entier de 1 a 3 et des composés présentant le pic électroluminescent avec une longueur d’'onde
du bleu et du vert simultanément.

Dispositif électroluminescent organique selon la revendication 4, dans lequel la couche organique comprend une
couche électroluminescente et une couche génératrice de charge.

Dispositif électroluminescent organique selon la revendication 4, dans lequel une région mixte d’'un dopant réducteur
et d'une substance organique, ou une région mixte d’un dopant oxydant et d’'une substance organique est placée
sur la surface interne d’'une électrode ou des deux électrodes parmi la paire d’électrodes.

Pile solaire organique qui comprend un composé électroluminescent organique représenté par un composé élec-
troluminescent organique représenté par la formule chimique (1) :

formule chimique 1

dans laquelle, L est un ligand organique ;

R & R4 représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Cg, alcoxy en C4-Cg, cycloalkyle
en C3-Cgp, un halogéne, un groupe tri(alkyle en C4-Cgg)silyle ou tri(aryle en Cg-Cgp)silyle ;

R5 représente I'hydrogéne, un groupe alkyle en C4-Cgq, un halogéne ou un groupe aryle en Cg-Cg ;

Rg et R; représentent indépendamment I’hydrogéne, un groupe alkyle en C4-Cgq avec ou sans substituant(s)
d’halogéne, un groupe aryle en Cg-Cgq, un halogéne, un groupe cyano, tri(alkyle en C4-Cgg)silyle, tri(aryle en
Cg-Cgp)silyle, alcoxy en C4-Cg, (alkyle en C4-Cgg)carbonyle, (aryle en Cg-Cgp)carbonyle, di(alkyle en C4-Cgg)
amino ou di(aryle en C4-Cgg)amino, ou Rg et R; peuvent étre liés via un groupe alkyléne en C3-C4, ou alcénylene
en C3-C,4, avec ou sans noyau condensé pour former un noyau alicyclique, ou un noyau aromatique monocy-
clique ou polycyclique ;

les groupes alkyle ou aryle de Rq et R;, ou le noyau alicyclique, ou le noyau aromatique monocyclique ou
polycyclique formé a partir de ceux-ci par liaison via un groupe alkyléne en C5-C4, ou alcényléne en C5-Cy,
avec ou sans noyau condensé peuvent encore étre substitués par un ou plusieurs substituant(s) choisi(s) parmi
un groupe alkyle en C4-Cgq avec ou sans substituant(s) d’halogene, un halogéne, un groupe cyano, tri(alkyle
en C4-Cqg)silyle, tri(aryle en Cg-Cgp)silyle, alcoxy en C4-Cg, (alkyle en C4-Cgp)carbonyle, (aryle en Cg-Cgp)
carbonyle, di(alkyle en C4-Cgg)amino, di(aryle en C4-Cgg)amino, phényle, naphtyle, anthryle, fluorényle, spiro-
bifluorényle et
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n est un nombre entier de 1 a 3.
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