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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to novel red phosphorescent compounds exhibiting high luminous efficiency and
organic electroluminescent devices using 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 and Europe and America.

(acac)ir(btp), ir(ppyls

[0004] Among conventional red phosphorescent materials, several materials are reported to have good EL (electro-
luminescence) properties. However, very rare materials among them have reached the level of commercialization. As
the best 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.]

3

1—phenyl iscquinoline

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

[0006] However, the iridium complex is still construed only as a material which is 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.

[0007] As a result of intensive efforts of the present inventors to overcome the problems of conventional techniques
as described above, they have researched for developing novel red phosphorescent compounds to realize an organic
EL device 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 introducing a
phenyl derivative at 6-position of quinoline to a primary ligand compound consisting of quinoline and benzene derivative,
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is applied as a dopant of an electroluminescent device, and completed the present invention. Thus, the object of the
invention is to provide novel red phosphorescent compounds having the skeletal to give more excellent properties as
compared to those of conventional red phosphorescent materials. Another object of the invention is to provide novel
phosphorescent compounds which are applicable to OLED panels of medium to large size. A red luminescent iridium
metal complex based on phenylquinoline and an organic electroluminescent device using the same is disclosed in US,
A,2004,127,710.

SUMMARY OF THE INVENTION
[0008] Thus, the present invention relates to novel red phosphorescent compounds and organic electroluminescent

devices employing the same in an electroluminescent layer. Specifically, the red phosphorescent compounds according
to the invention are characterized in that they are represented by Chemical Formula (1):

Chemical Formula I

wherein, L is an organic ligand;

R, through Ry independently represent hydrogen, (C4-C,g)alkyl, (C41-Cyg)alkoxy, (C3-C4,)cycloalkyl, halogen, tri(C4-Cyg)
alkylsilyl or tri(Cg-Cyp)arylsilyl;

Rg represents hydrogen, (C4-Cyp)alkyl, halogen or (Cg-Cyp)aryl;

R44 through R4, independently represent hydrogen, (C4-Cyq)alkyl, halogen, cyano, tri(C4-Cyg)alkylsilyl, tri(Cg-Cyp)ar-
ylsilyl, (C4-Cyq)alkoxy, (C4-Cog)alkylcarbonyl, (Cg-Cog)arylcarbonyl, di(C4-Cyg)alkylamino, di(Cg-Cyg)arylamino, phenyl,
naphthyl, anthryl, fluorenyl, spirobifluorenyl or

or each of Ry4 through R4 may be linked to another adjacent group from Ry, through Ry, via (C3-C4,)alkylene or
(C5-C45)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
the alkyl, phenyl, naphthyl, anthryl, fluorenyl of R4 through R,4, and the alicyclic ring, or the monocyclic or polycyclic
aromatic ring formed therefrom by linkage via (C3-C;,)alkylene or (C5-C5)alkenylene with or without a fused ring may
be further substituted by one or more substituent(s) selected from (C4-Cyq)alkyl with or without halogen substituent(s),
(C4-Cyp)alkoxy, halogen, tri(C4-Cyg)alkylsilyl, tri (Cg-Cyp)arylsilyl, (C4-C,p) alkylcarbonyl, (Cg-Cyp)arylcarbonyl, di
(C4-Cyp)alkylamino, di(Cg-Cyp)arylamino and (Cg-Cog)aryl; and

n is an integer from 1 to 3.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1is a cross-sectional view of an OLED.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Referring now to the drawings, Fig. 1 illustrates a cross-sectional view of an OLED of the present invention
comprising Glass 1, Transparent electrode 2, Hole injection layer 3, Hole transport layer 4, Electroluminescent layer 5,
Electron transport layer 6, Electron injection layer 7 and A1 cathode 8.

[0011] The naphthyl of Chemical Formula (I) may be 1-naphthyl and 2-naphthyl; the anthryl may be 1-anthryl, 2-anthryl
and 9-anthryl; and the fluorenyl may be 1-fluorenyl, 2-fluorenyl, 3-fluorenyl, 4-fluorenyl and 9-fluorenyl.

[0012] The alicyclic ring, or the monocyclic or polycyclic aromatic ring formed from two of R4, through R4, in Chemical
Formula (1) by linkage via (C5-C4,)alkylene or (C5-C,)alkenylene with or without a fused ring is benzene, naphthalene,
anthracene, fluorene, indene or phenanthrene. The compound within the square bracket ([]) serves as a primary ligand
of iridium, and L serves as a subsidiary ligand. The organic phosphorescent 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 tris-chelated complexes without subsidiary ligand
(L) (n=3).

[0013] R4, through Ry, independently represent hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-bytyl, t-butyl, n-
pentyl, i-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl, trifluoromethyl, fluoro, cyano, trimethylsilyl, tripropylsilyl,
tri(t-butyl)silyl, t-butyldimethylsilyl, triphenylsilyl, methoxy, ethoxy, butoxy, methylcarbonyl, ethylcarbonyl, t-butylcarbonyl,
phenylcarbonyl, dimethylamino, diphenylamino, phenyl, naphthyl, anthryl, fluorenyl or

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.

[0014] The organic phosphorescent compound according to the invention may be exemplified by the compounds
represented by one of Chemical Formulas (I1) to (VI):

Chemical Formula II

Chemical Formula III
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| (Rasn n

Chemical Formula VI
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wherein, L, Ry, Ry, R3, Ry, R, Rg, Ryq, Ry3, Ry4 and n are defined as in Chemical Formula (1);

R,¢ and Ry, independently represent hydrogen, (C4-Cyg)alkyl, (Cg-Cyg)aryl, or Ry4 and R,, may be linked each other
via (C5-C4,)alkylene or (C3-Cy,)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or
polycyclic aromatic ring;

Ro3 represents (C4-Cyg)alkyl, halogen, cyano, tri(C4-Cyg)alkylsilyl, tri(Cg-Cyp)arylsilyl, (C4-Cyp)alkoxy, (C4-Cyp)alkylcar-
bonyl, (Cg-Cyg)arylcarbonyl, phenyl, di(C4-C,q)alkylamino, di(Cg-Cyp)arylamino, naphthyl, 9,9-di(C4-C,q)alkylfluorenyl
or 9,9-di(C4-Cyp)arylfluorenyl; and

m is an integer from 1 to 5.

R4 through Rg 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, cyclopropyl, cyclohexyl,
cycloheptyl, fluoro, trimethylsilyl, tripropylsilyl, tri(t-butyl)silyl, t-butyldimethylsilyl or triphenylsilyl; and Rg represents hy-
drogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, ethylhexyl, fluoro,
phenyl, naphthyl, anthryl, fluorenyl or spirobifluorenyl.

[0015] The organic phosphorescent compounds according to the present invention can be specifically exemplified by
the following compounds, but they are not restricted thereto:

i
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wherein, L represents an organic ligand;

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 or naphthyl;

Rs, and Rs, independently represent methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-hexyl,
n-heptyl, n-octyl, ethylhexyl, phenyl or naphthyl, or Rg, and R5, may be linked each other via (C5-C,)alkylene or (C5-Cy5)
alkenylene with or without a fused fing to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;

Rs3 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 3; and

n is an integer from 1 to 3.

[0016] The subsidiary ligands (L) of the organic phosphorescent compounds according to the presentinvention include
the following structures:
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wherein, R34 and Rs, independently represent hydrogen, (C4-Cyg)alkyl with or without halogen substituent(s), phenyl
with or without (C4-C,g)alkyl substituent(s) or halogen;

R33 through Rsg independently represent hydrogen, (C4-Cyq)alkyl, phenyl with or without (C4-Cyg)alkyl substituent(s),
tri(C4-Cyp)alkylsilyl or halogen;

Rsgthrough R4, independently represent hydrogen, (C4-Cyg)alkyl, phenyl with or without (C4-Cyg)alkyl substituent(s); and
R43 represents (C4-Cyg)alkyl, phenyl with or without (C4-C,p)alkyl substituent(s), or halogen.

[0017] The subsidiary ligands (L) of the organic phosphorescent compounds according to the present invention can
be exemplified by the following structures, but they are not restricted thereto:

[0018] The process for preparing the organic phosphorescent compounds according to the present invention is de-
scribed by referring to Reaction Schemes (1) to (3) shown below:

10
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Reaction Scheme 1

IrCly

L-H

LN “l" 'NI _n-]
(| e
]2 \:l 2

Reaction Scheme 2

>'r-l-1

Reaction Scheme 3

glycerol, 200T
reflux

wherein, Ry, Ry, R3, Ry, Rs, Rg, Rq4, Rys, Ry3, Ry4 and L are defined as in Chemical Formula (1).

[0019] Reaction Scheme (1) provides a compound of Chemical Formula (1) with n=1 in which iridium trichloride (IrCl5)
and a 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 to isolate diiridium dimer. In the reaction stage, preferable solvent is alcohol or a mixed solvent of alcohol/water,

11
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such as 2-ethoxyethanol, and 2-ethoxyethanol/water mixtures. The isolated diiridium dimer is then heated with a primary
ligand compound as a 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;SO3, Na,CO5 or NaOH
being admixed with organic solvent such as 2-ethoxyethanol and 2-methoxyethylether.

[0020] Reaction Scheme (2) provides a compound of Chemical Formula (I) with n=2, in which iridium trichloride (IrCls)
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
to isolate 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 mixture. 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.

[0021] The molar ratio of the primary ligand of Chemical Formula (I) 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 AgCF3S03, Na,CO5 or NaOH being admixed with organic solvent such as 2-ethoxyethanol, 2-methoxyethylether
and 1,2-dichloromethane.

[0022] Reaction Scheme (3) provides a compound of Chemical Formula (I) with n=3, in which iridium complex prepared
according to Reaction Scheme (2) and a compound of Chemical Formula (1) as primary ligand 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 coor-
dinated with three primary ligands.

[0023] 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.

Reaction Scheme 4

O
8(oM), R
Re Ra Rz
——————
R4
Ra ' R,
Re ZN
Ry
Ry

wherein, R, through Rg and R4 through R, are defined as in Chemical Formula (l).

[0024] 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):

Chemical Formula I

12
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wherein, L is an organic ligand;

R, through Rg independently represent hydrogen, (C4-Cyg)alkyl, (C4-C,g)alkoxy, (C5-C4o)cycloalkyl, halogen, tri(C4-Cyg)
alkylsilyl or tri(Cg-Cyp)arylsilyl;

Rg represents hydrogen, (C4-Cyg)alkyl, halogen or (Cg-Coq)aryl;

R4 through R, independently represent hydrogen, (C4-Cyq)alkyl, halogen, cyano, tri(C4-Cyg)alkylsilyl, tri(Cg-Cyp)ar-
ylsilyl, (C4-Cyg)alkoxy, (C4-Cyg)alkylcarbonyl, (Cg-Cyg)arylcarbonyl, di(C4-Cyg)alkylamino, di(Cg-Cyg)arylamino, phenyl,
naphthyl, anthryl, fluorenyl, spirobifluorenyl or

or each of Ry, through R;4 may be linked to another adjacent group from R4, through Ry, via (C3-C4,)alkylene or
(C5-C45)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
the alkyl, phenyl, naphthyl, anthryl, fluorenyl of R4 through R44, and the alicyclic ring, or the monocyclic or polycyclic
aromatic ring formed therefrom by linkage via (C5-Cj,)alkylene or (C3-C,)alkenylene with or without a fused ring may
be further substituted by one or more substituent(s) selected from (C-C,q)alkyl with or without halogen substituent(s),
(C4-Cyg)alkoxy, halogen, tri(C4-Cyp)alkylsilyl, tri (Cg-Cyp)arylsilyl, (C4-Cyp)alkylcarbonyl, (Cg-Cyp)arylcarbonyl, di
(C4-Cyg)alkylamino, di(Cg-Cyg)arylamino and (Cg-Cyp)aryl; and

n is an integer from 1 to 3.

[0025] 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 compound(s) represented by Chemical
Formula (l) as electroluminescent dopant, and one or more host(s). The host applied to the organic electroluminescent
device according to the invention is not particularly restricted, but can be exemplified by the compounds represented by
one of Chemical Formulas (VII) to (IX):

Chemical Formula VII

-

- -

Ol LA

13
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Chemical Formula VIII

HaC
0.
Lo
-}--"A-O—Ak
\ /N ) (o]
CHs  , ?
Chemical Formula IX L'L2M(Q),

wherein, the ligands, L' and L2 independently represent one of the following structures:

Rio3
Rig2 Rios

Ryo4 X

M 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 (Cg-Cyg)aryloxy or tri(Cg-Cog)arylsilyl, and the aryloxy and triarylsilyl of Q may be further substituted by
(C4-Cs)alkyl or (Cg-Cog)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 (C4-Cs)alkyl, or substituted or unsub-
stituted phenyl or naphthyl;

Ryg¢ through R4, independently represent hydrogen, (C4-Cg)alkyl, halogen, tri(C4-Cs)alkylsilyl, tri(Cg-Cog)arylsilyl or
(Cg-Cog)aryl, or each of them may be linked to an adjacent substituent via alkylene or alkenylene to form a fused ring,
and the pyridine or quinoline may form a chemical bond together with R4 to form a fused ring; and

the ring A or aryl group of Ryy¢ through R4 may be further substituted by (C4-Cs)alkyl, halogen, (C4-Cs)alkyl with
halogen substituent(s), phenyl, naphthyl, tri(C4-Cs)alkylsilyl, tri(Cg-Cog)arylsilyl or amino group.

[0026] The ligands, L' and L2 are independently selected from the following structures:

Rios Ryos Ri03 Rgs Rio3
Ri02 Rios Ryp2 Rios Ryoz Rips Ryoz Rios  Ryo2 Rype
Ryo¢ X.. Ry X.. Ryoi X.. Ryos X.. Ryos X..
SN g Tl Riza~N"SN---"" N\\p-“" QSN
= }={ y=( P )=N

Rin Ry Ri21 Rz Rizs Riz Rias Ryz

14
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Rioa
Rios Ry Rios Rm Ryga Riyos
R102 Rigs Ryoz Rigs Rio2 Ryos
Ryo4 Rioi X.\
Rio1 X.. Ry X.. R X.. \N"’ _____
Rizz~pn"Spy---" NN §N-
= A )=N R R R R
m vie Ri2e 127
Rya¢ Ryz Rz Ri21
Ry1a Rus Rizs Ryzg
Rizs Rizs

wherein, X represents O, S or Se; Ryo4 through R;¢4 independently represent hydrogen, (C4-Cg)alkyl with or without
halogen substituent(s), halogen, (Cg-Cyp)aryl, (C4-Cyp)heteroaryl, tri (C4-Cs)alkylsilyl, tri (Cg-Cog)arylsilyl, di(C4-Cs)
alkylamino, di (Cg-Cog)arylamino, thiophenyl or furanyl, or each of them may be linked to an adjacent substituent via
alkylene or alkenylene to form a fused ring;

R444 through R446, R124 and Ry, independently represent hydrogen, (C4-Cs)alkyl, halogen, (C4-Cg)alkyl with halogen
substituent(s), phenyl, naphthyl, biphenyl, fluorenyl, tri(C4-Cs)alkylsilyl, tri(Cg-Cyp)arylsilyl, di(C4-Cg)alkylamino, di
(Ce-Cyp)arylamino, thiophenyl or furanyl;

Ryo3 represents (C4-Cyg)alkyl, phenyl or naphthyl;

R424 through R439 independently represent hydrogen, (C4-Cs)alkyl, halogen, (C4-Cs)alkyl with halogen substituent(s),
phenyl, naphthyl, biphenyl, fluorenyl, tri(C4-Cg)alkylsilyl, tri (Cg-Cyq) arylsilyl, di(C4-Cs) alkylamino, di (Cg-Cog)arylamino,
thiophenyl or furanyl; and

the phenyl, naphthyl, biphenyl, fluorenyl, thiophenyl or furanyl of R4 through R44¢ and R4, through R3¢ may be further
substituted by one or more substituent(s) selected from (C4-Cs)alkyl, halogen, naphthyl, fluorenyl, tri(C4-Cg)alkylsilyl, tri
(Ce-Cyp)arylsilyl, di (C4-Cs) alkylamino and di(Cg-Cyg)arylamino.

[0027] In Chemical Formula (IX), 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.

HaC

o) FoOron e D) !— oo

_m(cn, HC  Chy Q
o/ §“>§_} §-o0-- %OO 2-0—8 o CQ
CHs

CHs HC
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The compound of Chemical Formula (IX) is selected from the compounds represented by the following struc-
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[0029] Thered electroluminescent compounds according to the presentinvention, being a compound of more beneficial
skeletal in terms of better properties and thermal stability than conventional red phosphorescent materials, exhibit ex-
cellent luminous efficiency and color purity, and thus an OLED with lowered operation voltage can be manufactured
therefrom.

[0030] The presentinvention is further described with respect to the processes for preparing novel organic phospho-
rescent compounds according to the invention by referring to Examples, which are provided for illustration only but are
not intended to limit the scope of the invention by any means.

Preparation Examples
Preparation Example 1 - Preparation of Compound (11)

[0031]
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Preparation of Compound (A)

[0032] In aqueous hydrobromide solution (48% aq. HBr) (60 mL), dissolved was 6-aminoquinoline (20.0 g, 138.7
mmol), and the solution was chilled to -10°C. After adding aqueous sodium nitrate solution (10.9 g in 100 mL of H,O)
(158.1 mmol) thereto, the reaction mixture was stirred at 0°C for 10 minutes. To the mixture, added was solution of
copper bromide (23.1 g, 160.9 mmol) in 240 mL of water and 65 mL of aqueous HBr. The resultant mixture was heated
with stirring at 60°C for 30 minutes. When the reaction was completed, the mixture was cooled to room temperature,
and ice water was added thereto. After adjusting the pH to about 10 by using aqueous NaOH (4M) solution, the mixture
was extracted with ethyl acetate, and the extract was filtered under reduced pressure. Purification via silicagel column
chromatography gave Compound (A) (18.2 g, 87.4 mmol).

Preparation of Compound (B)

[0033] In toluene (150 mL) and ethanol (45 mL), dissolved were Compound (A) (18.0 g, 86.5 mmol), phenylboronic
acid (12.7 g, 103.8 mmol), tetraki spalladium (0) triphenylphosphine (Pd(PPh3),) (3.6 g, 5.2 mmol). To the solution,
aqueous 2M sodium carbonate solution (70 mL) was added, and the mixture was stirred under reflux at 120°C for 4
hours. After cooling the mixture to 25°C, distilled water (200 mL) was added to quench the reaction. The mixture was
extracted with ethyl acetate (300 mL), and the extract was dried under reduced pressure. Purification via silicagel column
chromatography gave Compound (B) (14.6 g, 70.9 mmol).

Preparation of Compound (C)

[0034] Compound (B) (14.0 g, 68.2 mmol) was dissolved in chloroform (200 mL), and peroxyacetic acid (150 mL) was
added thereto. The reaction mixture was stirred under reflux for 4 hours. When the reaction was completed, the reaction
mixture was cooled to room temperature, and ice water was added thereto. After adjusting the pH to about 10 by using
aqueous sodium hydroxide solution (10M), the solid produced was obtained under reduced pressure. The solid was
cooled to 5°C, and POCI; 150 mL was added thereto, and the resultant mixture was stirred under reflux at 100°C for 1
hour. After cooling the solution to room temperature, ice water was added thereto. By using aqueous sodium hydroxide
solution (10M), the pH of the solution was adjusted to about 8, and the solution was then extracted with dichloromethane.
The extract was filtered under reduced pressure. Purification via silicagel column chromatography gave Compound (C)
(6.2 g, 25.9 mmol).

Preparation of Compound (D)

[0035] In toluene (100 mL) and ethanol (30 mL), dissolved were Compound (C) (6.0 g, 25.0 mmol), 1-naphthalene
boronic acid (6.0 g, 30.0 mmol), tetrakispalladium (0) triphenylphosphine (Pd(PPhs),) (1.1 g, 1.5 mmol). To the solution,
aqueous 2M sodium carbonate solution (30 mL) was added, and the mixture was stirred under reflux at 120°C for 4
hours. After cooling the mixture to 25°C, distilled water (200 mL) was added thereto to quench the reaction. The mixture
was extracted with ethyl acetate (300 mL), and the extract was dried under reduced pressure. Purification via silicagel
column chromatography gave Compound (D) (7.2 g, 20.0 mmol).
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Preparation of Compound (E)

[0036] In 2-ethoxyethanol (80 mL) and distilled water (35 mL), dissolved were Compound (D) (7.0 g, 19.6 mmol) and
iridium chloride (IrCl3) (2.63 g, 8.82 mmol), and the solution was stirred under reflux for 24 hours. When the reaction
was completed, the reaction mixture was cooled to room temperature. The solid thus produced was filtered and dried
to obtain Compound (E) (9.1 g, 7.79 mmol).

Preparation of (Compound (11)

[0037] In 2-ethoxyethanol (240 mL), dissolved were Compound (E) (9.1 g, 7.8 mmol), 2,4-pentanedione (0.9 g, 9.3
mmol), and Na,CO3; (3.0 g, 28.0 mmol), 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. Purification via
silicagel column chromatography and recrystallization gave Compound (11) (0.8 g, 1.3 mmol, overall yield: 16%) as red
crystal.

[0038] According to the same procedure as Preparation Example 1, organic phosphorescent compounds (Compound
1 through Compound 1023) in Table 1 were prepared, of which the 'H NMR and MS/FAB data are listed in Table 2.

[Table 1]
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[Table 2]
MS/FAB
compound No. H NMR(CDCls, 200 MHz)
found | calculated
y 5=8.6(d, 2H), 8.1 (d, 2H), 7.97.7 (m, 14H), 7.57.3(m. 14H), 1.71(5,3H), | oo | con 1o
1.31 (s, 3H),
5=8.3(s, 2H), 8.1 (d, 2H), 7.9-7.7 (m, 14H), 7.5-7.3(m, 14H), 1.71 (s, 3H),
12 1.67 (s, 6H), 1.31 (s, 3H) 689 | 690.20
5=8.2(s, 2H), 8.1 (d, 2H), 7.9 (m, 2H), 7.8-7.7 (m, 8H), 7.5-7.3(m, 20H),
84 1.71 (s, 3H), 1.33 (s. 9H). 1.31 (s, 3H), 667 | 668.16
5=8.2(s, 2H), 8.1 (d, 2H), 7.9 (m, 2H), 7.8-7.7 (m, 12H) 7.5-7.4 (m, 18H),
104 171 (e, 131 (o 3t 649 | 650.17
5=8.2(s, 2H), 8.1(d, 2H), 7.9-7.7 (m, 10H), 7.5-7.3 (m, 16H) 7.1 (d, 4H),
302 1.71 (s, 3H), 1.31 (s, 3H) 667 | 668.16
5=8.2(s, 2H), 8.1 (d, 2H), 7.9-7.7 (m, 10H), 7.5-7.3(m, 20H), 1.71 (s, 3H),
698 1.33 (s, 9H), 1.31 (s, 3H) 705 | 70623
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(continued)

MS/FAB
compound No. H NMR(CDCls, 200 MHz)

found | calculated

§=8.2(s, 2H), 8.1 (d, 2H), 7.9-7.7 (m, 16H), 7.5-7.3(m, 18H), 7.2 (s, 8H),

896 725 726.20

1.71 (s, 3H), 1.31 (s, 3H)

Example 1 - Manufacture of an OLED (1)

[0039] An OLED device was manufactured by using a red phosphorescent compound according to the invention.
[0040] First, atransparent electrode ITO thin film (15 Q/J) (2) prepared from a glass for OLED (produced by Samsung
Corning) (1) was subjected to ultrasonic washing with trichloroethylene, acetone, ethanol and distilled water, sequentially,
and stored in isopronanol before use.

[0041] Then, an ITO substrate was equipped in a substrate folder of a vacuum vapor-deposit device, and 4,4’,9"-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.

joSWS

ngon
6 a

-TNATA

[0042] Then, to another cell of the vacuum vapor-deposit device, charged was N,N’-bis(a-naphthyl)-N,N’-diphenyl-
9,9'-diamine (NPB), and electric current was applied to the cell to evaporate NPB, thereby providing vapor-deposit of a
hole transportation layer (4) of 20 nm of thickness on the hole injection layer.

[0043] In another cell of said vacuum vapor-deposit device, charged was 4,4’-N,N’-dicarbazole-biphenyl (CBP) as an
electroluminescent host material, and a red phosphorescent 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 transportation layer. The suitable doping concen-
tration is 4 to 10 mol% on the basis of CBP.
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[0044] Then, on the electroluminescent layer, bis(2-methyl-8-quinolinato)(p-phenylphenolato)aluminum (l11) (BAlq)
was vapor-deposited as a hole blocking layer in a thickness of 10 nm in the same manner for NPB, tris(8-hydroxyquinoline)
aluminum (l11) (Alg) was vapor-deposited as an electron transportation layer (6) in a thickness of 20 nm, and then lithium
quinolate (Lig) was vapor-deposited as an electron injection layer (7) in a thickness of 1 to 2 nm. Thereafter, an Al
cathode (8) was vapor-deposited in a thickness of 150 nm by using another vacuum vapor-deposit device to manufacture
an OLED.

BAIq Alq Lig

Example 2 - Manufacture of an OLED (2)

[0045] An hole injection layer and a hole transport layer were formed according to the procedure of Example 1, and
an electroluminescent layer was vapor-deposited as follows. In another cell of said vacuum vapor-deposit device, charged
was H-4 as an electroluminescent host material, and a red phosphorescent compound (Compound 12) 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 transportation 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 (8) was vapor-deposited in a thickness of 150 nm by using another vacuum vapor-deposit device to manu-
facture an OLED.

Example 3 - Manufacture of an OLED (3)

[0046] A hole injection layer, an 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.

[0047] In order to confirm the performance of the OLED’s prepared according to Example 1 through Example 3, the
luminous efficiency of the OLED’s was measured at 10 mA/cm? Various properties are shown in Tables 3.
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Table 3
Material Host Hole EL Operation voltage Max. luminous
blocking color efficiency
layer (cd/A)
Compund 1 CBP BAlq Red 7.9 8.1
Compound 12 CBP BAlg Red 7.9 7.4
Compound 44 CBP BAlg Red 7.8 8.6
Compound 53 CBP BAlg Red 8.1 9.7
Compound 176 CBP BAlqg Red 8.3 10.0
Compound 181 CBP BAlg Red 8.2 9.9
Compound 188 CBP BAlg Red 8.0 11.2
Compound 215 CBP BAlq Red 8.0 104
Compound 335 CBP BAlq Red 8.1 10.9
Ex. 1 | Compound 574 CBP BAlg Red 8.2 6.8
Compound 575 CBP BAlg Red 7.9 8.8
Compound 787 CBP BAlq Red 8.0 11.2
Compound 791 CBP BAlqg Red 7.9 9.8
Compound 835 CBP BAlqg Red 7.8 10.7
Compound 968 CBP BAlg Red 8.0 10.4
Compound 974 CBP BAlq Red 8.1 9.9
Compound 979 CBP BAlq Red 8.2 10.5
Compound 993 CBP BAlg Red 8.5 10.6
Compound 12 H-4 BAlq Red 7.4 7.8
Compound 53 H-6 BAlqg Red 7.6 9.8
Ex. 2 | Compound 188 H-39 BAlq Red 7.4 11.1
Compound 575 | Chem. BAIlg Red 7.4 9.0
For. VIII
Ex. 3 Compound 1 H-2 - Red 6.6 8.3
Compound 835 H-5 - Red 6.5 10.7
Compound 974 H-10 - Red 6.6 10.0
Compound 993 H-62 - Red 6.8 111

[0048] Compound (176)and Compound (188), to which ppy and styrylquinoline were introduced as a subsidiary ligand,
respectively, showed high luminous efficiency of 10 cd/A or more. Compound (335), to which F was applied to a ligand
as an electron withdrawer, showed the effect of increased efficiency. Compound (787), which employs phenyl(6-phe-
nylpyridin-3-yl)methanone as a subsidiary ligand, showed the highest efficiency among the compounds developed by
the present invention.

[0049] With identical device structure, using the host according to the present invention instead of CBP did not provide
significant change of efficiency, but the operation voltage was advance by approximately 0.5 V, and thus enhancement
of power consumption could be anticipated. When the host according to the present invention is employed without using
a hole blocking layer, the device exhibits comparable or higher luminous efficiency as compared to that using conventional
host, and provides decreased power consumption of the OLED due to lowered operation voltage by about 1.3V - 1.7
V. If the invention is applied to mass production of OLEDs, the time for mass production can be also reduced to give
great benefit on its commercialization.
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Claims

1.

An organic phosphorescent compound represented by Chemical Formula (1):

Chemical Formula I

wherein, L is an organic ligand;

R, through Ry independently represent hydrogen, (C4-C,g)alkyl, (C4-Cyq) alkoxy, (C3-Cy,) cycloalkyl, halogen, tri
(C4-Cyp)alkylsilyl or tri(Cg-Coq)arylsilyl;

Re represents hydrogen, (C4-Cyg)alkyl, halogen or (Cg-Cyp)aryl;

R4 through R4 independently represent hydrogen, (C4-C,q)alkyl, halogen, cyano, tri(C4-Cyg)alkylsilyl, tri(Cg-Cy)
arylsilyl, (C4-Cyq) alkoxy, (C4-Cy() alkylcarbonyl, (Cg-C,g)arylcarbonyl, di (C4-Cyq)alkylamino, di(Cg-Cs) arylamino,
phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl or

5

e QQ

’

or each of Ry4 through R4, may be linked to another adjacent group from R, through R, via (C3-C,)alkylene or
(C5-C45)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
the alkyl, phenyl, naphthyl, anthryl, fluorenyl of Ry through R4g, and the alicyclic ring, or the monocyclic or polycyclic
aromatic ring formed therefrom by linkage via (C5-C,)alkylene or (C3-C4,) alkenylene with or without a fused ring
may be further substituted by one or more substituent(s) selected from (C4-C,,) alkyl with or without halogen
substituent(s), (C41-Cog)alkoxy, halogen, tri(C4-Cyg)alkylsilyl, tri(Cg-Cyp)arylsilyl, (C4-Cyp)alkylcarbonyl, (Cg-Cyg)aryl-
carbonyl, di(C4-C,p)alkylamino, di(Cg-C,g)arylamino and (Cg-Cyg)aryl; and

n is an integer from 1 to 3.

The organic phosphorescent compound according to claim 1, wherein Ry, through R,, 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, tripropylsilyl, tri(t-butyl)silyl, t-butyldimethylsilyl,
triphenylsilyl, methoxy, ethoxy, butoxy, methylcarbonyl, ethylcarbonyl, t-butylcarbonyl, phenylcarbonyl, dimethyl-
amino, diphenylamino, phenyl, naphthyl, anthryl, fluorenyl or
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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.

The organic phosphorescent compound according to claim 1, which is selected from the compounds represented

by one of Chemical Formulas (Il) to (VI):

Chemical Formula II

-
-

””””
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Chemical Formula IV

wherein, L, Ry, Ry, R3, Ry, R, Rg, Ryy, Ry3, Ry4 and n are defined as in Chemical Formula (1) of claim 1;

R»1and Ry, independently represent hydrogen, (C4-Cyg)alkyl, (C4-Cog)aryl, or Ry, and R,, may be linked via (C3-Cy5)
alkylene or (C3-C,5)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic
aromatic ring;

Ro3 represents (C4-Cog)alkyl, halogen, cyano, tri(C4-Cyq) alkylsilyl, tri (Cg-Cyg)arylsilyl, (C4-Coq) alkoxy, (C4-Cyp)
alkylcarbonyl, (Cg-Cyg)arylcarbonyl, phenyl, di(C4-Cyg)alkylamino, di(Cg-Cyg)arylamino, naphthyl, 9,9-di(C4-Cyg)
alkylfluorenyl or 9,9-di(C4-Cyg)arylfluorenyl; and

m is an integer from 1 to 5.
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The organic phosphorescent compound according to claim 1, wherein R, through Rg 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, ethyl-
hexyl, methoxy, ethoxy, butoxy, cyclopropyl, 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
spirobifluorenyl.

The organic phosphorescent compound according to claim 2, which is selected from the compounds represented
by one of the following chemical formulas:

=Ly,

>|I”Lg." .,.\-II"LM
. n
\—
il -l tss
n n
~ZN '
T, Sie-Ls,
n
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wherein, L and n are defined as in Chemical Formula (1) of claim 1;

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 or naphthyl;

Rs, and Rg, independently represent methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, n-
hexyl, n-heptyl, n-octyl, ethylhexyl, phenyl or naphthyl, or Rg4 and Rs, may be linked each other via (C5-C5)alkylene
or (C5-C,45)alkenylene with or without a fused fing to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
R53 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, trimethylsilyl, tripropylsilyl, tri(t-butyl)silyl, t-butyldimethylsilyl or triphenylsilyl; and

m is an integer from 1 to 3.

The organic phosphorescent compound according to claim 3, which is selected from the following compounds:

i,

137



10

15

20

25

30

35

40

45

50

55

EP 2 053 112 B1

138

(SIP"':)m - N




10

15

20

25

30

35

40

45

50

55

EP 2 053 112 B1

wherein, L and n are defined as in Chemical Formula (1) of claim 1;

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 or naphthyl; and

m is an integer from 1 to 3.

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

wherein, R34 and R, independently represent hydrogen, (C4-C,g)alkyl with or without halogen substituent(s), phenyl
with or without (C4-C,q)alkyl substituent(s), or halogen;

R35 through Rsg independently represent hydrogen, (C4-Cyg)alkyl, phenyl with or without (C4-Cyg)alkyl substituent
(s), tri(C4-Cyg)alkylsilyl or halogen;
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Rsgthrough R4, independently represent hydrogen, (C4-Cyg)alkyl or, phenyl with or without (C4-C,) alkyl substituent
(s); and
R45 represents (C4-Cyg)alkyl, phenyl with or without (C4-C,) alkyl, or halogen.

The organic phosphorescent compound according to claim 7, wherein the ligand (L) has a structure represented by
one of the following chemical formulas.

CHj3 1-Bu
0} O . .-
7 \ P \ -
0= ‘0= \N/ N—CH3 NN
CH, t-Bu o/ @

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):

Chemical Formula I
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wherein, L is an organic ligand;

R, through R, independently represent hydrogen, (C4-Cyg)alkyl, (C4-Cyg)alkoxy, (C5-C4,) cycloalkyl, halogen, tri
(C4-Cyp)alkylsilyl or tri(Cg-Cop)arylsilyl;

Rg represents hydrogen, (C4-Cyg)alkyl, halogen or (Cg-Cyg)aryl;

R4 through R4, independently represent hydrogen, (C4-Cog)alkyl, halogen, cyano, tri (C4-Cyg)alkylsilyl, tri(Cg-Cy)
arylsilyl, (C4-Cyg)alkoxy, (C4-Cy) alkylcarbonyl, (Cg-Cyq)arylcarbonyl, di (C4-Csq) alkylamino, di (Cg-Coq) arylamino,
phenyl, naphthyl, anthryl, fluorenyl, spirobifluorenyl or

or each of Ry4 through R4, may be linked to another adjacent group from R, through R, via (C3-C,)alkylene or
(C5-C45)alkenylene with or without a fused ring to form an alicyclic ring, or a monocyclic or polycyclic aromatic ring;
the alkyl, phenyl, naphthyl, anthryl, fluorenyl of Ry through R4, and the alicyclic ring, or the monocyclic or polycyclic
aromatic ring formed therefrom by linkage via (C5-C,)alkylene or (C5-C4,)alkenylene with or without a fused ring
may be further substituted by one or more substituent(s) selected from (C4-Cog)alkyl with or without halogen sub-
stituent(s), (C4-Cyg)alkoxy, halogen, tri(C4-Cyg)alkylsilyl, tri(Cg-Coq) arylsilyl, (C4-Cyg)alkylcarbonyl, (Cg-Cy) aryl-
carbonyl, di (C4-Cyg)alkylamino, di (Cg-C,q) arylamino and (Cg-Cyp)aryl; and

n is an integer from 1 to 3.

The organic electroluminescent device according to claim 9. wherein the organic layer comprises an electrolumi-
nescent region which comprises one or more compound(s) represented by Chemical Formula () and one or more

host(s).

The organic electroluminescent device according to claim 10, wherein the host is selected from the compounds
represented by one of Chemical Formulas (VII) to (IX):
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Chemlcal Formula VII

“W-0-A)

2 \Nof A 2N
2

Chemical Formula VIII

Hy

.. VAR
S R
\ 4 ve)

2
CHy J 2

Chemical Formula IX L'L2m(Q),

wherein, the ligands, L' and L2 independently represent one of the following structures:

M 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 (Cg-Cyp)aryloxy or tri(Cg-Cog)arylsilyl, and the aryloxy and triarylsilyl of Q may be further substituted
by (C4-Cs)alkyl or (Cg-Cyp)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 (C4-Cs)alkyl, or substituted or
unsubstituted phenyl or naphthyl;

R401 through R4q4 independently represent hydrogen, (C4-Cg)alkyl, halogen, tri(C4-Csg)alkylsilyl, tri(Cg-Cyg)arylsilyl
or (Cg-Cyp)aryl, or each of them may be linked to an adjacent substituent via alkylene or alkenylene to form a fused
ring, and the pyridine or quinoline may form a chemical bond together with R4, to form a fused ring; and

the ring A or aryl group of R4q4 through R4, may be further substituted by (C4-Cs)alkyl, halogen, (C4-Cs)alkyl with
halogen substituent(s), phenyl, naphthyl, tri(C4-Cs)alkylsilyl, tri(Cg-Cyg)arylsilyl or amino group.

An organic electroluminescent device according to claim 11, wherein the ligands, L' and L2 are independently
selected from the following structures:
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Ryos Rica Ryos Rios Rios
R0z Rioa Ry Rigs Ry Rie Riez Rios Ry Rios
Ryo1 X.. Rin X.o.  Riof X.. Ryoi X.. PRyorf X..
8N QSN Rizs~p N’: - )‘—\dN“’” 0: SN
Ryi1 Ry Riz1 Rz Ry2y Rz Ry Riay
Rios Rios
Rios Rioa Rioy Ryoa Ry« Rioz Rios
Rioz 104 Ry Rioe Rio2 Ryos
Ryoi X.. R X,
Ryoi X.. Ryoi X.. Ryos X.. SN o0 N
Riza~N"SpN---~ NN SN = =
— \ —_
¢ )—Pj Ry1a Ry1s Ryzs 1277
Ryz2¢ Rz Ryay Riz
Ry Rys Rizs Ryz
Rizs Rize

wherein, X represents O, S or Se; R4 through R, independently represent hydrogen, (C4-Cs)alkyl with or without
halogen substituent (s), halogen, (Cg-Cyg)aryl, (C4-Coq) heteroaryl, tri (C4-Cs)alkylsilyl, tri(Cg-Cog) arylsilyl, di(C4-Cs)
alkylamino, di(Cg-Coq)arylamino, thiophenyl or furanyl, or each of them may be linked to an adjacent substituent via
alkylene or alkenylene to form a fused ring;

R111 through Rq46, R124 and Ry, independently represent hydrogen, (C4-Cs)alkyl, halogen, (C4-Cs)alkyl with or
without halogen substituent(s), phenyl, naphthyl, biphenyl, fluorenyl, tri(C4-Cs)alkylsilyl, tri(Cg-Cyg)arylsilyl, di(C4-Cs)
alkylamino, di(Cg-C,q)arylamino, thiophenyl or furanyl;

R123 represents (C4-C,q)alkyl, phenyl or naphthyl;

R424 through R439 independently represent hydrogen, (C4-Cs)alkyl, halogen, (C4-Cg)alkyl with halogen substituent
(s), phenyl, naphthyl, biphenyl, fluorenyl, tri(C4-Cg)alkylsilyl, tri (Cg-Cog)arylsilyl, di(C4-Csg)alkylamino, di (Cg-Cyq)
arylamino, thiopheny! or furanyl; and

the phenyl, naphthyl, biphenyl, fluorenyl, thiophenyl or furanyl of R4 through R4 and R4, through R;39 may be
further substituted by one or more substituent(s) selected from (C4-Cs)alkyl, halogen, naphthyl, fluorenyl, tri(C4-Cs)
alkylsilyl, tri(Cg-Cyg)arylsilyl, di(C4-Cs)alkylamino and di(Cg-Cog)arylamino.

An organic electroluminescent device according to claim 11, wherein M is a bivalent metal selected from Be, Zn,
Mg, Cu and Ni, or a trivalent metal selected from Al, Ga, In and B.

14. An organic electroluminescent device according to claim 11, wherein Q is selected from the following structures.

o) Fo o z—o—C}c - z-::c{f} :—%f} z—u,
Hyl
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15. An organic electroluminescent device according to claim 11, wherein the host is selected from the compounds
represented by the following structures.

e
“,Zn‘\
= o

Sa
}—9
S0
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Patentanspriiche

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

chemische Formel |

N ]
Rs Iy
Rita -1
Riz Ris
R13 _Jn

wobei L ein organischer Ligand ist;

R bis R5 stellen unabhangig Wasserstoff, (C4-C5)Alkyl, (C4-Cog)Alkoxy, (C3-C4,)Cycloalkyl, Halogen, Tri(C4-Cy)
alkylsilyl oder Tri(Cg-Cyp)arylsilyl dar;

Rg stellt Wasserstoff, (C4-Cyg)Alkyl, Halogen oder (Cg-Coq)Aryl dar;

R4 bis Ry4 stellen unabhéngig Wasserstoff, (C4-C,g)Alkyl, Halogen, Cyano, Tri(C4-Cyg)alkylsilyl, Tri(Cg-Cyp)aryl-
silyl, (C4-Cyp)Alkoxy, (C4-Cyg)Alkylcarbonyl, (Cg-Cog)Arylcarbonyl, Di(C4-Cyg)alkylamino, Di(Cg-Cog)arylamino,
Phenyl, Naphthyl, Anthryl, Fluorenyl, Spirobifluorenyl oder

5

\3{‘

dar, oder jedes von R4, bis Ry4 kann mit einer anderen benachbarten Gruppe von R44 bis R4 tiber (C3-C4,)Alkylen
oder (C5-C45)Alkenylen mit oder ohne einem kondensierten Ring verbunden sein, um einen alicyclischen Ring oder
einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl, Phenyl, Naphthyl, Anthryl, Fluorenyl von R44 bis R44, und der alicyclische Ring oder der monocyclische
oder polycyclische aromatische Ring, der durch Bindung lber (C3-C4,)Alkylen oder (C3-C,)Alkenylen mit oder
ohne einem kondensierten Ring davon gebildet ist, kdnnen weiter mit einem oder mehreren Substituenten substituiert
sein, ausgewahlt aus (C4-C,o)Alkyl mit oder ohne Halogensubstituent(en), (C4-C,g)Alkoxy, Halogen, Tri(C4-Cyq)
alkylsilyl, Tri-(Cg-Cyg)arylsilyl, (C4-Cy)Alkylcarbonyl, (Cg-Cyp)Arylcarbonyl, Di(C4-Cyg)alkylamino, Di(Cg-Cyp)aryl-
amino und (Cg-Cyp)Aryl; und

n ist eine ganze Zahl von 1 bis 3.
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Organische phosphoreszierende Verbindung nach Anspruch 1, wobei R4 bis R;4 unabhéngig Wasserstoff, 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,
Trifluormethyl, Fluor, Cyano, Trimethylsilyl, Tripropylsilyl, Tri(t-butyl)silyl, t-Butyldimethylsilyl, Triphenylsilyl, Me-
thoxy, Ethoxy, Butoxy, Methylcarbonyl, Ethylcarbonyl, t-Butylcarbonyl, Phenylcarbonyl, Dimethylamino, Diphenyl-
amino, Phenyl, Naphthyl, Anthryl, Fluorenyl oder

darstellen, und das Fluorenyl weiter mit ethyl, 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 oder Triphenylsilyl substituiert sein kann.

Organische phosphoreszierende Verbindung nach Anspruch 1, welche aus den Verbindungen, dargestellt durch
eine der chemischen Formeln (ll) bis (VI), ausgewahlt ist:

chemische Formel |l
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chemische Formel IV

e —

————

wobei L, Ry, Ry, R3, Ry, Rs, Rg, Rq4, Ry3, R14 und n wie in der chemischen Formel (I) von Anspruch 1 definiert sind;
R, 1 und Ry, stellen unabhangig Wasserstoff, (C4-Cyq)Alkyl, (Cg-Cog)Aryl dar, oder R4 und Ry, kdnnen tiber (C3-C )
Alkylen oder (C5-C4,)Alkenylen mit oder ohne einem kondensierten Ring verbunden sein, um einen alicyclischen
Ring oder einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

Ro5 stellt (C4-Cyg)Alkyl, Halogen, Cyano, Tri(C4-Cyg)alkylsilyl, Tri(Cg-Cyg)arylsilyl, (C4-Cyq)Alkoxy, (C4-Cyg)Alkyl-
carbonyl, (Cg-Cyg)Arylcarbonyl, Phenyl, Di(C4-C,g)-alkylamino, Di(Cg-Cyg)arylamino, Naphthyl, 9,9-Di(C4-C,g)al-
kylfluorenyl oder 9,9-Di(Cg-Cyg)arylfluorenyl dar; und
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m ist eine ganze Zahl von 1 bis 5.

Organische phosphoreszierende Verbindung nach Anspruch 1, wobei R bis R5 unabhéngig Wasserstoff, 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, Cyclopropyl, Cyclohexyl, Cycloheptyl, Fluor, Trimethylsilyl, Tripropylsilyl, Tri(t-butyl)silyl, t-Butyldi-
methylsilyl oder Triphenylsilyl darstellen; und Rg stellt Wasserstoff, Methyl, Ethyl, n-Propyl, i-Propyl, n-Butyl, i-Butyl,
t-Butyl, n-Pentyl, i-Pentyl, n-Hexyl, n-Heptyl, n-Octyl, Ethylhexyl, Fluor, Phenyl, Naphthyl, Anthryi, Fluorenyl oder
Spirobifluorenyl dar.

Organische phosphoreszierende Verbindung nach Anspruch 2, welche aus den Verbindungen, dargestellt durch
eine der nachstehenden chemischen Formeln, ausgewahlt ist:

by

i, otrtaa I
n n
==Ir-L.
’>‘I"‘L3ﬂ :}II"‘L&“ 4 3-n
n n n
Tl irLsn
n
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e Loy T

wobei L und n wie in der chemischen Formel (I) von Anspruch 1 definiert sind; Ry stellt Wasserstoff, Methyl, Ethyl,
n-Propyl, i-Propyl, n-Butyl, i-Butyl, t-Butyl, n-Pentyl, i-Pentyl, n-Hexyl, n-Heptyl, n-Octyl, Ethylhexyl, Fluor, Phenyl
oder Naphthyl dar;

R54 und R, stellen unabhangig Methyl, Ethyl, n-Propyl, i-Propyl, n-Butyl, i-Butyl, t-Butyl, n-Pentyl, i-Pentyl, n-Hexyl,
n-Heptyl, n-Octyl, Ethylhexyl, Phenyl oder Naphthyl dar, oder Rg; und Rs, kdnnen miteinander iber (C5-C4,)Alkylen
oder (C3-C45)Alkenylen mit oder ohne einem kondensierten Ring verbunden sein, um einen alicyclischen Ring oder
einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

Rg5 stellt Wasserstoff, Methyl, Ethyl, n-Propyl, i-Propyl, n-Butyl, i-Butyl, t-Butyl, n-Pentyl, i-Pentyl, n-Hexyl, n-Heptyl,
n-Octyl, Ethylhexyl, Trimethylsilyl, Tripropylsilyl, Tri(t-butyl)silyl, t-Butyldimethylsilyl oder Triphenylsilyl dar; und

m ist eine ganze Zahl von 1 bis 3.

Organische phosphoreszierende Verbindung nach Anspruch 3, welche aus den nachstehenden Verbindungen aus-
gewahlt ist:

= 1 2 T ) o1 TP

_>h“L3,n
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wobei L und n wie in der chemischen Formel (I) von Anspruch 1 definiert sind; Rq stellt Wasserstoff, Methyl, Ethyl,
n-Propyl, i-Propyl, n-Butyl, i-Butyl, t-Butyl, n-Pentyl, i-Pentyl, n-Hexyl, n-Heptyl, n-Octyl, Ethylhexyl, Fluor, Phenyl
oder Naphthyl dar; und

m ist eine ganze Zahl von 1 bis 3.

Organische phosphoreszierende Verbindung nach Anspruch 1, wobei der Ligand (L) eine Struktur, dargestellt durch
eine der nachstehenden chemischen Formeln, aufweist:

wobei R34 und R3, unabhéngig Wasserstoff, (C4-C,g)Alkyl mit oder ohne Halo-gensubstituent(en), Phenyl mit oder
ohne (C4-C,p)Alkylsubstituent(en) oder Halogen darstellen;

R33 bis Rag stellen unabhéngig Wasserstoff, (C4-Cog)Alkyl, Phenyl mit oder ohne (C4-Cyp)Alkylsubstituent(en), Tri
(C4-Cyg)alkylsilyl oder Halogen dar;
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R3g bis Ry, stellen unabhéngig Wasserstoff, (C4-C,o)Alkyl oder Phenyl mit oder ohne (C4-C,g)Alkylsubstituent(en)
dar; und

Ry43 stellt (C4-Cyp)Alkyl, Phenyl mit oder ohne (C4-C,)Alkyl oder Halogen dar.

Organische phosphoreszierende Verbindung nach Anspruch 7, wobei der Ligand (L) eine Struktur, dargestellt durch
eine der nachstehenden chemischen Formeln, aufweist.

CHj t-Bu
P e G .
To= o= ~NPON-CHs NN
CH, tBu  \—f @

Organische Elektrolumineszenzvorrichtung, welche

eine erste Elektrode;

eine zweite Elektrode; und

mindestens eine organische Schicht(en), welche zwischen der ersten Elektrode und der zweiten Elektrode ange-
ordnet ist (sind), umfasst,

wobei die organische Schicht eine oder mehrere Verbindung(en) umfasst, dargestellt durch die chemische Formel (1):
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chemische Formel |

wobei L ein organischer Ligand ist;

R, bis Ry stellen unabhéngig Wasserstoff, (C4-Cyq)Alkyl, (C4-Cog)Alkoxy, (C5-C45)Cycloalkyl, Halogen, Tri(C4-Cyg)
alkylsilyl oder Tri(Cg-Cyp)arylsilyl dar;

R stellt Wasserstoff, (C4-C,q)Alkyl, Halogen oder Cg-C,q)Aryl dar;

R4 bis Ry4 stellen unabhangig Wasserstoff, (C4-Cog)Alkyl, Halogen, Cyano, Tri(C4-Cy)alkylsilyl, Tri(Cg-Cyp)aryl-
silyl, (C4-Cyp)Alkoxy, (C4-Cyg)Alkylcarbonyl, (Cg-Cog)Arylcarbonyl, Di(C4-Cyp)alkylamino, Di(Cg-Cyg)arylamino,
Phenyl, Naphthyl, Anthryl, Fluorenyl, Spirobifluorenyl oder

5

. ’Q

dar, oder jedes von Ry, bis Ry4 kann mit einer anderen benachbarten Gruppe von Ry, bis R4 tiber (C3-C4,)Alkylen
oder (C5-C4,)Alkenylen mit oder ohne einem kondensierten Ring verbunden sein, um einen alicyclischen Ring oder
einen monocyclischen oder polycyclischen aromatischen Ring zu bilden;

das Alkyl, Phenyl, Naphthyl, Anthryl, Fluorenyl von R4, bis R44, und der alicyclische Ring oder der monocyclische
oder polycyclische aromatische Ring, der durch Bindung tber (C5-C45)Alkylen oder (C3-C45)Alkenylen mit oder
ohne einem kondensierten Ring davon gebildet ist, kbnnen weiter mit einem oder mehreren Substituenten substituiert
sein, ausgewahlt aus (C4-C,o)Alkyl mit oder ohne Halogensubstituent(en), (C4-C,g)Alkoxy, Halogen, Tri(C4-Cyg)
alkylsilyl, Tri(Cg-Cog)arylsilyl, (C4-Cyg)Alkylcarbonyl, (Cg-Cog)Arylcarbonyl, Di(C4-Cyp)alkylamino, Di(Cg-Cyg)aryl-
amino und (Cg-Cyp)Aryl; und

n ist eine ganze Zahl von 1 bis 3.

Organische Elektrolumineszenzvorrichtung nach Anspruch 9, wobei die organische Schicht einen Elektrolumines-
zenzbereich umfasst, welcher eine oder mehrere Verbindung(en), dargestellt durch die chemische Formel (1), und

einen oder mehrere Host(s) umfasst.

Organische Elektrolumineszenzvorrichtung nach Anspruch 10, wobei der Host aus den Verbindungen, dargestellt
durch eine der chemischen Formeln (VII) bis (IX), ausgewahlt ist:
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chemische Formel Vi
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chemische Formel VI
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7N
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oo A0 AR
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CHs 2

chemische Formel IX L'L2m(Q),

wobei die Liganden L' und L2 unabhéangig eine der nachstehenden Strukturen darstellen:

M ein zweiwertiges oder dreiwertiges Metall ist;

y 0 ist, wenn M ein zweiwertiges Metall ist, wahrend y 1 ist, wenn M ein dreiwertiges Metall ist;

Q (Cg-Cyp)Aryloxy oder Tri(Cg-Cyp)arylsilyl darstellt, und das Aryloxy und Triarylsilyl von Q weiter mit (C4-Cs)Alkyl
oder (Cg-Cyp)Aryl substituiert sein kénnen;

X O, S oder Se darstellt;

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 mit (C4-C5)Alkyl oder substituiertem oder unsubsti-
tuiertem Phenyl oder Naphthyl substituiert sein;

R401 bis Ryq4 stellen unabhéngig Wasserstoff, (C4-Cg)Alkyl, Halogen, Tri(C4-Csg)alkylsilyl, Tri(Cg-Cyg)arylsilyl oder
(Ce-Cyp)Aryl dar, oder jedes von diesen kann mit einem benachbarten Substituenten Gber Alkylen oder Alkenylen
verbunden sein, um einen kondensierten Ring zu bilden, und das Pyridin oder Chinolin kann zusammen mit Ryq;
eine chemische Bindung bilden, um einen kondensierten Ring zu bilden; und

der Ring A oder die Arylgruppe von R4 bis R4q4 kann weiter mit (C4-Cg)Alkyl, Halogen, (C4-Cs)Alkyl mit Halogen-
substituent(en), Phenyl, Naphthyl, Tri(C4-Cs)alkylsilyl, Tri(Cg-Cog)arylsilyl oder einer Aminogruppe substituiert sein.

Organische Elektrolumineszenzvorrichtung nach Anspruch 11, wobei die Liganden L' und L2 unabhangig aus den
nachstehenden Strukturen ausgewahlt sind:
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wobei X O, S oder Se darstellt;

R401 bis Rqq4 stellen unabhéngig Wasserstoff, (C4-C5)Alkyl mit oder ohne Halogensubstituent(en), Halogen, (C¢-Cyg)
Aryl, (C4-Cyp)Heteroaryl, Tri(C4-Cs)alkylsilyl, Tri(Cg-Cyg)arylsilyl, Di(C4-Cg)alkylamino, Di(Cg-C,q)arylamino, Thio-
phenyl oder Furanyl dar, oder jedes von diesen kann mit einem benachbarten Substituenten tber Alkylen oder
Alkenylen verbunden sein, um einen kondensierten Ring zu bilden;

R411 bis Rqy46, Ryp4 und Ry5, stellen unabhangig Wasserstoff, (C4-Cs)Alkyl, Halogen, (C4-C5)Alkyl mit oder ohne
Halogensubstituent(en), Phenyl, Naphthyl, Biphenyl, Fluorenyl, Tri(C4-Cs)alkylsilyl, Tri(Cg-Cog)arylsilyl, Di(C4-Cs)
alkylamino, Di(Cg-Cyq)arylamino, Thiophenyl oder Furanyl dar;

Ry23 stellt (C4-Cyg)Alkyl, Phenyl oder Naphthyl dar;

R124 bis Ry3g stellen unabhéngig Wasserstoff, (C4-Cg)Alkyl, Halogen, (C4-Cs)Alkyl mit Halogensubstituent(en),
Phenyl, Naphthyl, Biphenyl, Fluorenyl, Tri(C4-Cs)alkylsilyl, Tri(Cg-Cog)arylsilyl, Di(C4-Cs)alkylamino, Di(Cg-Cyg)aryl-
amino, Thiophenyl oder Furanyl dar; und

das Phenyl, Naphthyl, Biphenyl, Fluorenyl, Thiophenyl oder Furanyl von R¢4 bis R4 und Ry, bis R439 kbnnen
weiter mit einem oder mehreren Substituenten substituiert sein, ausgewéhit aus (C4-C5)Alkyl, Halogen, Naphthyl,
Fluorenyl, Tri(C4-Cg)alkylsilyl, Tri(Cg-Cyp)arylsilyl, Di(C4-Cg)alkylamino und Di(Cg-Cyg)arylamino.

Organische Elektrolumineszenzvorrichtung nach Anspruch 11, wobei M ein zweiwertiges Metall, ausgewahlt aus
Be, Zn, Mg, Cu und Ni, oder ein dreiwertiges Metall, ausgewahlt aus Al, Ga, In und B, ist.

Organische Elektrolumineszenzvorrichtung nach Anspruch 11, wobei Q aus den nachstehenden Strukturen aus-
gewahlt ist.
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15. Organische Elektrolumineszenzvorrichtung nach Anspruch 11, wobei der Host aus den Verbindungen, dargestellt
durch eine der nachstehenden Strukturen, ausgewahlt ist.
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Revendications

1. Composé phosphorescent organique représenté par la formule chimique (1) :

Formule chimique I

TR

Ry
zI’;»/ik“’

- NM_

dans laquelle, L est un ligand organique ;

R & Ry représentent indépendamment I'nydrogéne, un groupe alkyle en C4-C,, alcoxy en C4-C,, cycloalkyle en
C5-C45, un halogéne, un groupe tri(alkyle en C4-Cyg)silyle ou tri(aryle en Cg-Cyq)silyle;

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

R41 & Ry4 représentent indépendamment ’hydrogéne, un groupe alkyle en C4-C,, un halogéne, un groupe cyano,
tri(alkyle en C4-Cyg)silyle, tri(aryle en Cg-C,()Silyle, alcoxy en C4-C,, alkylcarbonyle en C4-C,, arylcarbonyle en
Cg-Coy, di(alkyle en C4-C,p)amino, di(aryle en Cg-C,g)amino, phényle, naphtyle, anthryle, fluorényle, spirobifluoré-
nyle ou
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ou chacun de Ry a Ry4 peut étre lié a un autre groupe adjacent de Ry & Ry, via un groupe alkyléne en C5-C4, ou
alcénylene en C3-C4, avec ou sans cycle condensé pour former un cycle alicyclique, ou un cycle aromatique
monocyclique ou polycyclique ;

les groupes alkyle, phényle, naphtyle, anthryle, fluorényle de R;1 & Ry, etle cycle alicyclique, ou le cycle aromatique
monocyclique ou polycyclique formé a partir de ceux-ci par liaison via un groupe alkyléne en C5-C,,, ou alcényléene
en C5-C4, avec ou sans cycle condensé peut de plus étre substitué par un ou plusieurs substituants choisis parmi
un groupe alkyle en C4-C,q avec ou sans substituant(s) d’halogéne, alcoxy en C4-C,,, un halogéne, un groupe tri
(alkyle en C4-C,)Silyle, tri(aryle en Cg-Cog)silyle, alkylcarbonyle en C4-Cy, arylcarbonyle en C4-Cy, di(alkyle en
C4-Cyg)amino, di(aryle en Cg-Cy)amino et aryle en Cg-Cy; et

n est un nombre entier de 1 a 3.

Composé phosphorescent organique selon la revendication 1, dans lequel R4 @ R4 représententindépendamment
I'hydrogéne, un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle, n-pentyle, i-pentyle, n-hexyle,
n-heptyle, n-octyle, 2-éthylhexyle, n-nonyle, trifluorométhyle, fluoro, cyano, triméthylsilyle, tripropylsilyle, tri(t-butyl)
silyle, t-butyldiméthylsilyle, triphénylsilyle, méthoxy, éthoxy, butoxy, méthylcarbonyle, éthylcarbonyle, t-butylcarbo-
nyle, phénylcarbonyle, diméthylamino, diphénylamino, phényle, naphtyle, anthryle, fluorényle ou

et le groupe fluorényle peut de plus étre substitué par un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-
butyle, t-butyle, n-pentyle, i-pentyle, n-hexyle, n-heptyle, n-octyle, 2-éthylhexyle, n-nonyle, phényle, naphtyle, an-
thryle, triméthylsilyle, tripropylsilyle, tri(t-butyl)silyle, t-butyldiméthylsilyle ou triphénylsilyle.

Composé phosphorescent organique selon la revendication 1, lequel est choisi parmi les composés représentés
par I'une des formules chimiques (ll) a (V1) :

Formule chimique II

N
as/}

s

R3 =4 i R?
‘; R Ry
N N“\"‘“M

Ry
Ry [
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Formule chimique III

Formule chimique IV
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Formule chimique V

Formule chimique VI

dans lesquelles, L, Ry, Ry, R3, Ry, Rg, Rg, Ry1, Ry3, Ry4 et n sont définis comme dans la formule chimique (1) de la
revendication 1 ;

Ro1 et Ry, représentent indépendamment ’hydrogéne, un groupe alkyle en C4-Cyg, aryle en Cg-Cyg, 0U Ryq €t Ros
peuvent étre liés via un groupe alkylene en C5-C4, ou alcényléne en C5-C,, avec ou sans cycle condensé pour
former un cycle alicyclique ou un cycle aromatique monocyclique ou polycyclique ;

R,5 représente un groupe alkyle en C4-C,, un halogéne, un groupe cyano, tri(alkyle en C4-C,)Silyle, tri(aryle en
Cg-Cyp)silyle, alcoxy en C4-Cy, alkylcarbonyle en C4-C,, arylcarbonyle en C4-C,, phényle, di(alkyle en C4-Cy)
amino, di(aryle en C4-C,g)amino, naphtyle, 9,9-di(alkyle en C4-Cyq)fluorényle ou 9,9-di(aryle en C4-C,p)fluorényle ;
et

m est un nombre entier de 1 a 5.

Composé phosphorescent organique selon la revendication 1, dans lequel Ry a Ry représentent indépendamment
I'hydrogéne, un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle, n-pentyle, i-pentyle, n-hexyle,
n-heptyle, n-octyle, éthylhexyle, méthoxy, éthoxy, butoxy, cyclopropyle, cyclohexyle, cycloheptyle, fluoro, triméthyl-
silyle, tripropylsilyle, tri(t-butyl)silyle, t-butyldiméthylsilyle ou triphénylsilyle ; et R représente I'hydrogéne, un groupe
méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle, n-pentyle, i-pentyle, n-hexyle, n-heptyle, n-octyle,
éthylhexyle, fluoro, phényle, naphtyle, anthryle, fluorényle ou spirobifluorényle.
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5. Composé phosphorescent organique selon la revendication 2, lequel est choisi parmi les composés représentés

par I'une des formules chimiques suivantes :

' N::’?‘i!f‘ftm‘
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s

dans lesquelles, L et n sont comme définis dans la formule chimique (I) de la revendication 1 ;

Rg représente I'hydrogéne, un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle, n-pentyle, i-
pentyle, n-hexyle, n-heptyle, n-octyle, éthylhexyle, fluoro, phényle ou naphtyle ;

Rs et Ry, représentent indépendamment un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle,
n-pentyle, i-pentyle, n-hexyle, n-heptyle, n-octyle, éthylhexyle, phényle ou naphtyle, ou Ry, et Rg, peuvent étre liés
I'un a 'autre via un groupe alkyléne en C5-C,, ou alcényléne en C5-C,, avec ou sans cycle condensé pour former
un cycle alicyclique, ou un cycle aromatique monocyclique ou polycyclique ;

R54 représente 'hydrogéne, un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle, n-pentyle,
i-pentyle, n-hexyle, n-heptyle, n-octyle, éthylhexyle, triméthylsilyle, tripropylsilyle, tri(t-butyl)silyle, t-butyldiméthyl-
silyle ou triphénylsilyle ; et

m est un nombre entier de 1 a 3.

Composé phosphorescent organique selon la revendication 3, lequel est choisi parmi les composés suivants :
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dans lesquels, L et n sont comme définis dans la formule chimique (1) de la revendication 1 ;

Rg représente I'hydrogéne, un groupe méthyle, éthyle, n-propyle, i-propyle, n-butyle, i-butyle, t-butyle, n-pentyle, i-
pentyle, n-hexyle, n-heptyle, n-octyle, éthylhexyle, fluoro, phényle ou naphtyle ; et

m est un nombre entier de 1 a 3.

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

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

R33 & Rsg représentent indépendamment I'hydrogene, un groupe alkyle en C4-C,, phényle avec ou sans substituant
(s) alkyle en C4-Cyy, tri(alkyle en C4-C,()Silyle ou un halogéne ;

R3g @ Ry, représentent indépendamment I’hydrogéne, un groupe alkyle en C4-C,, ou phényle avec ou sans subs-
tituant(s) alkyle en C4-C5; et

R43 représente un groupe alkyle en C4-C,, phényle avec ou sans groupe alkyle en C4-C,, ou un atome d’halogéne.

Composé phosphorescent organique selon la revendication 7, dans lequel le ligand (L) présente une structure
représentée par I'une des formules chimiques suivantes :

WG BN G S
3 A ¥ Ry -
TR TR
?
\f}:j‘a Qs ‘*-Na“ ‘NACHQ e Q’N 1‘&/ \]
CHy B Yomed i l:\‘\.-"g
a8
s
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9. Dispositif électroluminescent organique qui est constitué
d’'une premiére électrode ;
d’une seconde électrode ; et
d’au moins une couche organique intercalée entre la premiére électrode et la seconde électrode ;
dans lequel la couche organique comprend un ou plusieurs composé(s) représenté(s) par la formule chimique (I) :

Formule chimique I

j:?“’“k '”LM

dans laquelle, L est un ligand organique ;

R & Ry représentent indépendamment I'nydrogéne, un groupe alkyle en C4-C,, alcoxy en C4-C,, cycloalkyle en
C5-C45, un halogéne, un groupe tri(alkyle en C4-Cyg)silyle ou tri(aryle en C5-Cyq)silyle ;

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

R41 & Ry4 représentent indépendamment ’hydrogéne, un groupe alkyle en C4-C,, un halogéne, un groupe cyano,
tri(alkyle en C4-Cyg)silyle, tri(aryle en Cg-Cog)silyle, alcoxy en C4-C,, alkylcarbonyle en C4-C,, arylcarbonyle en
Cg-Coy, di(alkyle en C4-C,p)amino, di(aryle en Cg-C,g)amino, phényle, naphtyle, anthryle, fluorényle, spirobifluoré-
nyle ou
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ou chacun de Ry & Ry4 peut étre lié & un autre groupe adjacent de R4 & R44 via un groupe alkyléne en C5-C4, ou
alcénylene en C3-C4, avec ou sans cycle condensé pour former un cycle alicyclique, ou un cycle aromatique
monocyclique ou polycyclique ;

les groupes alkyle, phényle, naphtyle, anthryle, fluorényle de R;1 a Ry, etle cycle alicyclique, ou le cycle aromatique
monocyclique ou polycyclique formé & partir de ceux-ci par liaison via un groupe alkyléne en C5-C,, ou alcényléene
en C3-C,4, avec ou sans cycle condensé peut de plus étre substitué par un ou plusieurs substituants choisis parmi
un groupe alkyle en C4-C,, avec ou sans substituant(s) d’halogéne, alcoxy en C4-C,,, un halogéne, un groupe tri
(alkyle en C4-Cy)silyle, tri(aryle en Cg-Cyg)silyle, alkylcarbonyle en C4-C,, arylcarbonyle en Cg-Co, di(alkyle en
C4-Cyp)amino, di(aryle en C4-Cyg)amino et aryle en Cg-C,; et

n est un nombre entier de 1 a 3.

10. Dispositif électroluminescent organique selon la revendication 9, dans lequel la couche organique comprend une
région électroluminescente qui comprend un ou plusieurs composé(s) représenté(s) par la formule chimique (1) et

un ou plusieurs héte(s).

11. Dispositif électroluminescent organique selon la revendication 10, dans lequel I'h6te est choisi parmi les composés
représentés par I'une des formules chimiques (VII) a (I1X) :

Formule chimique VII

o] !
O o B
- R | - 42

Formule chimique VIII

. . HyG

&v‘ N/ \

ok T

N
4 o]
- 12
b CH3.¢ 2
Formule chimique IX L1L2M(Q),

dans laquelle, les ligands, L' et L2 représentent indépendamment I'un de I'autre une des structures suivantes :
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M 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 aryloxy en C4-C, ou tri(aryle en Cg-Cog)silyle et le groupe aryloxy et triarylsilyle de Q peut
encore étre substitué par un groupe alkyle en C4-Cg ou aryle en C4-Cy ;

X représente O, S ou Se ;

le cycle A représente un cycle oxazole, thiazole, imidazole, oxadiazole, thiadiazole, benzoxazole, benzothiazole,
benzimidazole, pyridine ou quinoléine ;

le cycle B représente un cycle pyridine ou quinoléine, et le cycle B peut de plus étre substitué par un groupe alkyle
en C4-Cs ou phényle ou naphtyle substitué ou non substitué ;

R401 @ Ryg4 représentent indépendamment I'hydrogéne, un groupe alkyle en C4-Csg, un halogéne, un groupe tri
(alkyle en C4-Cg)silyle, tri(aryle en Cg-Cyg)silyle ou aryle en C4-Cy, ou chacun d’entre eux peut étre lié a un
substituant adjacent via un groupe alkyléne ou alcényléne pour former un cycle condensé, et le cycle pyridine ou
quinoléine peut former une liaison chimique avec R4 pour former un cycle condensé ; et

le cycle A ou le groupe aryle de R4y & Ryq4 peut de plus étre substitué par un groupe alkyle en C4-Cs, un halogéne,
un groupe alkyle en C4-C5 avec un(des) substituant(s) d’halogéne, phényle, naphtyle, tri(alkyle en C4-Cs)silyle, tri
(aryle en Cg-Cyg)silyle ou amino.

Dispositif électroluminescent organique selon la revendication 11, dans lequel les ligands, L' et L2 sont indépen-
damment choisis parmi les structures suivantes :

Risa
Rm: Rﬂn Rl Rm oz Rim
Rigy X, Rypi Ragf
i % w'*" me
Ryyy Ry Rm Ry Rm Rm

£ 711 Rsu{}"“ﬁtn

Rms Fyse
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dans lesquelles X représente O, S ou Se ; Ry @ Rqg4 représentent indépendamment I’hydrogéne, un groupe alkyle
en C4-C5 avec ou sans substituant(s) d’halogéne, un halogéne, un groupe aryle en Cg-C,, hétéroaryle en C4-C,,
tri(alkyle en C4-Cg)silyle, tri(aryle en Cg-Cy)silyle, di(alkyle en C4-Cg)amino, di(aryle en Cg-C,p)amino, thiophényle
ou furanyle, ou chacun d’entre eux peut étre lié a un substituant adjacent via un groupe alkyléne ou alcényléne pour
former un cycle condensé ;

R111 @ Ry1e Ry21 €t Rqy, représentent indépendamment I'hydrogéne, un groupe alkyle en C4-C5, un halogéne, un
groupe alkyle en C4-C5 avec ou sans substituant(s) d’halogéne, un groupe phényle, naphtyle, biphényle, fluorényle,
tri(alkyle en C4-Cg)silyle, tri(aryle en Cg-Cy)silyle, di(alkyle en C4-Cs)amino, di(aryle en Cg-C,p)amino, thiophényle
ou furanyle ;

R423 représente un groupe alkyle en C4-C,q, phényle ou naphtyle ;

R124 @ Ry3q représentent indépendamment ’hydrogéne, un groupe alkyle en C4-C5, un halogéne, un groupe alkyle
en C4-Cg avec un(des) substituant(s) d’halogéne, phényle, naphtyle, biphényle, fluorényle, tri(alkyle en C4-Cg)silyle,
tri(aryle en C4-Cyg)silyle, di(alkyle en C4-Cg)amino, di(aryle en C4-C,g)amino, thiophényle ou furanyle ; et

le groupe phényle, naphtyle, biphényle, fluorényle, thiophényle ou furanyle de R4 & Ry4¢ €t R4 @ Ry39 peut de
plus étre substitué par un ou plusieurs substituant(s) choisi(s) parmi un groupe alkyle en C4-Cs, un halogéne, un
groupe naphtyle, fluorényle, tri(alkyle en C,-Cs)silyle, tri(aryle en Cg-Cyg)silyle, di(alkyle en C4-Cg)amino et di(aryle
en C4-Cyg)amino.

Dispositif électroluminescent organique selon la revendication 11, dans lequel M est un métal bivalent choisi parmi
Be, Zn, Mg, Cu et Ni, ou un métal trivalent choisi parmi Al, Ga, In et B.

Dispositif électroluminescent organique selon la revendication 11, dans lequel Q est choisi parmi les structures
suivantes.
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G
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15. Dispositif électroluminescent organique selon la revendication 11, dans lequel I'h6te est choisi par les composés
représentés par les formules suivantes.
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