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[DESCRIPTION]

[Invention Title]

ORGANIC METAL COMPLEXS DERIVATIVE AND ORGANIC LIGHT
EMITTING DEVICES USING THE SAME
[ Technical Field]

The present invention relates to a novel organic metal complex derivative and
an organic light emitting device using the same.

This application claims priority benefits from Korean Patent Application No.
10-2007-0088451, filed on August 31, 2007, the entire contents of which are fully
incorporated herein by reference.

[Background Art]

In general, the term "organic light emitting phenomenon" refers to a
phenomenon in which electric energy is converted to light energy by means of an
organic material. The organic light emitting device using the organic light emitting
phenomenon has a structure usually comprising an anode, a cathode and an organic
material layer interposed therebetween. Herein, the organic material layer may be
mostly formed in a multilayer structure comprising layers of different materials, for
example, a hole injecting layer, a hole transporting layer, a light emitting layer, an
electron transporting layer, an electron injecting layer and the like, in order to improve
efficiency and stability of the organic light emitting device. In the organic light
emitting device having such a structure, when a voltage is applied between two
electrodes, holes from the anode and electrons from a cathode are injected into the

organic material layer, the holes and the electrons injected are combined together to
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form excitons. Further, when the excitons drop to a ground state, lights are emitted.
Such the organic light emitting device is known to have characteristics such as
self-luminescence, high brightness, high efficiency, low drive voltage, wide viewing
angle, high contrast, and high-speed response.

The materials used for the organic material layer of the organic light emitting
device can be classified into a light emitting material and a charge transporting
material, for example, a hole injecting material, a hole transporting material, an
electron transporting material, and an electron injecting material, according to their
functions. The light emitting material can be classified into a high molecular weight
type and a low molecular weight type, according to their molecular weight, and
divided into a fluorescent material from singlet excited states and a phosphorescent
material from triplet excited states according to their light emitting mechanism.
Further, the light emitting material can be classified into a blue, green, or red light
emitting material and a yellow or orange light emitting material required for giving
more natural color, according to a light emitting color.

On the other hand, an efficiency of a device is lowered owing to maximum
Juminescence wavelength moved to a longer wavelength due to the interaction between
the molecules, the deterioration of color purity and the reduction in light emitting
efficiency when only one material is used for the light emitting material, and therefore
a host/dopant system can be used as the light emitting material for the purpose of
enhancing the color purity and the light emitting efficiency through energy transfer.
It is based on the principle that if a small amount of a dopant having a smaller energy

band gap than a host which forms a light emitting layer, excitons which are generated
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in the light emitting layer are transported to the dopant, thus emitting a light having a
high efficiency. Here, since the wavelength of the host is moved according to the
wavelength of the dopant, a light having a desired wavelength can be obtained
according the kind of the dopant.

In order to allow the organic light emitting device to fully exhibit the
above-mentioned excellent characteristics, a material constituting the organic material
layer in the device, for example, a hole injecting material, a hole transporting material,
a light emitting material, an electron transporting material, and an electron injecting
material should be essentially composed of a stable and efficient material. However,
the development of a stable and efficient organic material layer material for the organic
light emitting device has not yet been fully realized. Accordingly, the development
of new materials is continuously desired. The development of such a material is
equally required to the above-mentioned other organic electronic devices.

[Disclosure]
[ Technical Problem]

The present inventors have synthesized an organic metal complex derivative
having a novel structure, and they found that the derivative exhibits the effect of
reducing voltage in an organic light emitting device.

Accordingly, it is an object of the present invention to provide an organic metal
complex derivative and an organic light emitting device using the same.
[ Technical Solution]
The present invention provides an organic metal complex derivative

represented by the following Formula 1 or 2.
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[Formula 1]

Y M—L

wherein Y is a ligand having a unsubstituted or substituted
hydroxyaryl-N-hetero ring, and is any one selected from the group consisting of a
ligand containing 8-hydroxy-2-methylquinoline, a bidentate Schiff base ligand, and a
tetradentate Schiff base ligand,

nis1or2,

M is a metal having an oxidation number of +2, +3 or +4,

-0—A

X

Lis mo

wherein X is Deutrium or Fluorine,

mis1toS5,

O is oxygen,

A is formed in that it is substituted with oxygen and a benzene group which is
substituted with the X, wherein the A may be selected from the group consisting of a
C3~Cy cycloalkylene group unsubstituted or substituted with one or more groups
selected from the group consisting of halogen, deuterium, an amino group, a nitrile
group, a nitro group, a C1~Cy alkyl group, a C2~Cy alkenyl group, a C1~Cso alkoxy
group, a C3~Cyqo cycloalkyl group, a C,~Cy heterocycloalkyl group, a C¢~Cag aryl
group and a Cs~Cyo heteroaryl group; a C,~Cy heterocycloalkylene group

unsubstituted or substituted with one or more groups selected from the group
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consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyo alkyl group, a C,~C4g alkenyl group, a Ci~Cy4 alkoxy group, a C;3~Cyg
cycloalkyl group, a Co~Cyo heterocycloalkyl group, a C¢~Cyo aryl group, and a Cs~Cyg
heteroaryl group; a C,~Cyo alkenylene group unsubstituted or substituted with one or
more groups selected from the group consisting of halogen, deuterium, an amino group,
a nitrile group, a nitro group, a C;~Cyg alkyl group, a C»~Cyy alkenyl group, a C;~Cyg
alkoxy group, a C3~Cy cycloalkyl group, a C;~Cy heterocycloalkyl group, a C¢~Cao
aryl group and a Cs~Cyg heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cy alkyl group, a Co~Cy alkenyl
group, a C;~Cyo alkoxy group, a C3~Cy cycloalkyl group, a C,~Cy4o heterocycloalkyl
group, a Cg~Cyo aryl group and a Cs~Cyy heteroaryl group; a C¢~Cy arylene group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
C1~Cyo alkyl group, a C,~Cy alkenyl group, a Ci;~Cy4 alkoxy group, a C3~Cyg
cycloalkyl group, a C,~Cy heterocycloalkyl group, a C¢~Cyp aryl group and a Cs~Cag
heteroaryl group; and a Cs~Cyg heteroarylene group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cag alkyl group, a C2~Cyo alkenyl
group, a C;~Cy alkoxy group, a C3~Cyg cycloalkyl group, a C,~Cso heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cy heteroaryl group, or may form an aliphatic,
aromatic, heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together

with the adjacent group.
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[Formula 2]
[ M 4—Ls
[

wherein Y is a ligand having a unsubstituted or substituted
hydroxyaryl-N-hetero ring, and is any one selected from the group consisting of a
5 ligand containing 8-hydroxy-2-methylquinoline, a bidentate Schiff base ligand, and a
tetradentate Schiff base ligand,
nislor2,
lis 2,

M is a metal having an oxidation number of +2, +3 or +4,

~-0—A A-O---

10 L1is X

wherein X is Deutrium or Fluorine,

mis 1to4

O is oxygen,

A and A’ are each independently the same as or different from each other, and

15  the same as defined in the A in the Formula 1
In addition, the present invention provides an organic electronic device

comprising a first electrode, a second electrode, and one or more organic material
layers disposed therebetween, wherein at least one layer of the organic material layers

comprises the organic metal complex derivative.
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In addition, the present invention provides an organic light emitting device
having a forward or reverse structure, prepared by sequentially depositing an anode,
one or more organic material layers, and a cathode on a substrate, wherein at least one
layer of the organic material layers comprises the organic metal complex derivative.

[ Advantageous Effects]

The compound of the present invention is a novel organic metal complex
derivative, and can be used for the organic material layer of an organic electronic
device and organic light emitting device.

[Description of Drawings]

FIG. 1 is a IH-NMR graph of an entire structure according to Formula 1-1 of
the present invention,

FIG. 2 is a IH-NMR graph of an aryl group in which deuterium of Formula 1-1
of the present invention is substituted; and

FIGs. 3 to 7 are cross-sectional views illustrating the structure of the organic
light emitting device according to the present invention.

[Numeral References]

1. Substrate

2. Anode

3. Hole injecting layer

4. Hole transporting layer

5. Light emitting layer

6. Electron transporting layer

7. Cathode
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[Best Mode]

Hereinafter, the present invention will be described in more detail.

In Y of Formula 1 or 2, the hydroxyaryl-N-hetero ring includes a hetero ring
containing at least one nitrogen and an aryl group containing at least one hydroxyl
group, in which oxygen of the hydroxyl group and nitrogen of the hetero ring may be
coordinately bonded to a metal in the form of pentagon to heptagon.

In addition, with respect to the hydroxyaryl-N-hetero ring, the hetero ring
containing at least one nitrogen and the aryl group containing at least one hydroxyl
group may be linked by a direct bond, or form an aliphatic, aromatic, heteroaliphatic,
or heteroaromatic condensed ring or a spiro bond, together with the adjacent group.

The substituted hydroxyaryl-N-hetero ring may be substituted with one or
more selected from the group consisting of hydrogen; deuterium; a C,~Cyy alkyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
C1~Cyo alkyl group, a C~Cy alkenyl group, a C;~Cy4 alkoxy group, a C3~Cyg
cycloalkyl group, a C;~Cyg heterocycloalkyl group, a C¢~Csg aryl group and a Cs~Cyg
heteroaryl group; a C3~Cy cycloalkyl group unsubstituted or substituted with one or
more groups selected from the group consisting of halogen, deuterium, an amino group,
a nitrile group, a nitro group, a C;~Cj alkyl group, a C,~Cyq alkenyl group, a C;~Cyo
alkoxy group, a C3~Cy cycloalkyl group, a Co~Cyg heterocycloalkyl group, a Ce~Cyo
aryl group and a Cs~Cyg heteroaryl group; a Cy~Cs heterocycloalkyl group
unsubstituted or substituted with one or more groups selected from the group

consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
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Ci~Cy alkyl group, a Cp~C4y alkenyl group, a Ci;~Cy alkoxy group, a C3~Cyo
cycloalkyl group, a C,~Cyg heterocycloalkyl group, a C4~Cy aryl group and a Cs~Cyo
heteroaryl group; a Co~Cy alkenyl group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a
nitrile group, a nitro group, a C;~Cyg alkyl group, a C,~Cyo alkenyl group, a C;~Cyy
alkoxy group, a C3~Cs cycloalkyl group, a C,~Cso heterocycloalkyl group, a C¢~Cao
aryl group and a Cs~Cyo heteroaryl group; a Ci~Cy alkoxy group unsubstituted or
substituted with one or more groups selected from the group consisting of halogen,
deuterium, an amino group, a nitrile group, a nitro group, a C;~Cy alkyl group, a
Cy~Cy alkenyl group, a C;~Cyg alkoxy group, a C3~Cyg cycloalkyl group, a Cy~Cyo
heterocycloalkyl group, a C¢~Cyg aryl group and a Cs~Cy heteroaryl group; an amino
group unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyy alkyl group, a C,~C4 alkenyl group, a Ci~Cy alkoxy group, a C3~Cyp
cycloalkyl group, a C,~Cy heterocycloalkyl group, a C¢~Cyo aryl group and a Cs~Cyp
heteroaryl group; a Ce~Cao aryl group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a
nitrile group, a nitro group, a C;~Cy alkyl group, a C,~Cyo alkenyl group, a C;~Cy
alkoxy group, a C3~Cyo cycloalkyl group, a Co~Cyo heterocycloalkyl group, a C¢~Cao
aryl group and a Cs~Cy heteroaryl group; and a Cs~Cyg heteroaryl group unsubstituted
or substituted with one or more groups selected from the group consisting of halogen,
deuterium, an amino group, a nitrile group, a nitro group, a C~Cy alkyl group, a

Cy~Cy alkenyl group, a C1~Cy alkoxy group, a C3~Cyg cycloalkyl group, a C;~Cy
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heterocycloalkyl group, a C¢~Cyg aryl group and a Cs~Cy heteroaryl group, or may
form an aliphatic, aromatic, heteroaliphatic, or heteroaromatic condensed ring or a
spiro bond, together with the adjacent group.

In Y of Formula 1 or 2 is preferably a ligand -containing
8-hydroxy-2-methylquinoline represented by the following Formula 3 as a ligand

having a substituted or unsubstituted hydroxyaryl-N-hetero ring.

[Formula 3]
R4 R3
R5 S R2
—
R6 N R1
OH

wherein R1 to R6 are the same as or different from each other, and may be
selected from the group consisting of a C;~Cyg alkyl group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Csg alkyl group, a Co~Cy alkenyl
group, a C;~Cy alkoxy group, a C3~Cy cycloalkyl group, a C~Cs heterocycloalkyl
group, a Cg~Cyo aryl group and a Cs~Cyg heteroaryl group; a C3~Cy cycloalkyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
C1~Cy4o alkyl group, a Cy~Cyy alkenyl group, a C;~Cs alkoxy group, a C3;~Cyg
cycloalkyl group, a C2~Cyo heterocycloalkyl group, a Ce~Cag aryl group and a Cs~Cyg
heteroaryl group; a C>~Cao heterocycloalkyl group unsubstituted or substituted with

one or more groups selected from the group consisting of halogen, deuterium, an

10
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amino group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a Co~Cyo alkenyl
group, a C;~Cyp alkoxy group, a C3~Cy cycloalkyl group, a C,~Cjy heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cyo heteroaryl group; a C~Cyo alkenyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyo alkyl group, a Cp~Cy alkenyl group, a Ci~Cy alkoxy group, a Cz~Cyg
cycloalkyl group, a C2~Cy heterocycloalkyl group, a Ce~Cyg aryl group and a Cs~Cyg
heteroaryl group; a C;~Cs alkoxy group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a
nitrile group, a nitro group, a C;~Cy alkyl group, a Cy~Cyo alkenyl group, a C;~Cyo
alkoxy group, a C3~Cyg cycloalkyl group, a C»~Cyo heterocycloalkyl group, a Cs~Cyo
aryl group and a Cs~Cyo heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C1~Cyo alkyl group, a C;~Cyo alkenyl
group, a C~Cyq alkoxy group, a C3~Cy cycloalkyl group, a C,~Cso heterocycloalkyl
group, a Ce~Cy aryl group and a Cs~Cyo heteroaryl group; a Ce~Cyo aryl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyg alkyl group, a Cy~Cyo alkenyl group, a Ci~Cs alkoxy group, a C3;~Cyg
cycloalkyl group, a C;~Cyg heterocycloalkyl group, a C¢~Cyg aryl group and a Cs~Cyg
heteroaryl group; and a Cs~Cjyq heteroaryl group unsubstituted or substituted with one
or more groups selected from the group consisting of halogen, deuterium, an amino

group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cyp alkenyl group, a
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C1~Cy alkoxy group, a C3~Cyg cycloalkyl group, a Co~Cyg heterocycloalkyl group, a
C¢~Cy aryl group and a Cs~Cyq heteroaryl group, and may form an aliphatic, aromatic,
heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together with the
adjacent group.
In the Formula 1 or 2, the tetradentate Schiff base ligand is preferably a
compound represented by the following Formula 4.
[Formula 4]
R9
R10 W/K( R8
o N

wherein R7 to R10 are the same as or different from each other, and may be
selected from the group consisting of a C1~Cyo alkyl group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cyo alkenyl
group, a C;~Cyo alkoxy group, a C3~Cyo cycloalkyl group, a C,~Cyo heterocycloalkyl
group, a Cg~Cyp aryl group and a Cs~Cyo heteroaryl group; a C3~Ca cycloalkyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cy4o alkyl group, a C,~Cy alkenyl group, a C;~Cy4 alkoxy group, a C3~Cy
cycloalkyl group, a C,~Cs heterocycloalkyl group, a C¢~Cyp aryl group and a Cs~Cyg
heteroaryl group; a C,~Cy heterocycloalkyl group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, an

amino group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cyo alkenyl
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group, a C;~Cjo alkoxy group, a C3~C4 cycloalkyl group, a C,~Cso heterocycloalkyl
group, a C¢~Cyp aryl group and a Cs~Cyp heteroaryl group; a Co~Cyg alkenyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci1~Cy alkyl group, a C,~C4 alkenyl group, a Ci~Cy alkoxy group, a C3~Cy
cycloalkyl group, a Co~Cy heterocycloalkyl group, a C¢~Cy aryl group and a Cs~Cyg
heteroaryl group; a C;~Cy alkoxy group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a
nitrile group, a nitro group, a C,~Cyo alkyl group, a C,~Cyg alkenyl group, a C;~Cyg
alkoxy group, a C3~Cy cycloalkyl group, a C,~Cao heterocycloalkyl group, a Cs~Cyg
aryl group and a Cs~Cao heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a Ci~Cyo alkyl group, a Co~Cyo alkenyl
group, a C;~Cyq alkoxy group, a C3~Cyg cycloalkyl group, a C,~Cy heterocycloalkyl
group, a Ce~Cyo aryl group and a Cs~Cao heteroaryl group; a C¢~Cao aryl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
C1~Cyo alkyl group, a C,~C4 alkenyl group, a Ci~Cy alkoxy group, a C3~Cy
cycloalkyl group, a Co~Cyg heterocycloalkyl group, a Ce~Cyg aryl group and a Cs~Cyg
heteroaryl group; and a Cs~Cap heteroaryl group unsubstituted or substituted with one
or more groups selected from the group consisting of halogen, deuterium, an amino
group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cy alkenyl group, a

C~Cyg alkoxy group, a C3~Cy cycloalkyl group, a Co~Cyp heterocycloalkyl group, a
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Ce~Cy4 aryl group and a Cs~Cyg heteroaryl group, and may form an aliphatic, aromatic,
heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together with the
adjacent group.

In Y of Formula 1 or 2, the tetradentate Schiff base ligand is preferably a

compound represented by the following Formula 5.

[Formula 5]
E
R7 /—\ R7'
N N
R8 R8'
3 O @] /
RY R9’

wherein R7 to R9 and R7’ to R9’ are the same as defined in R7 to R9 of Formula 4

E is formed in that it functions as a bridge connecting nitrogen on both sides
wherein the E, specifically, may be selected from the group consisting of a C;~Cy
alkylene group unsubstituted or substituted with one or more groups selected from the
group consisting of halogen, deuterium, a nitrile group, a nitro group, a C;~Cyq alkyl
group, a Co~Cyg alkenyl group, a C;~Cyg alkoxy group, a C3~Cyo cycloalkyl group, a
C2~Cy4g heterocycloalkyl group, a C¢~Cy aryl group and a Cs~Cyo heteroaryl group; a
C3~Cy9 cycloalkylene group unsubstituted or substituted with one or more groups
selected from the group consisting of halogen, deuterium, a nitrile group, a nitro group,
a C;~Cyo alkyl group, a Cp~Cyg alkenyl group, a C;~Cyy alkoxy group, a C3~Cyo
cycloalkyl group, a C2~Cyo heterocycloalkyl group, a C¢~Cy aryl group and a Cs~Cyo

heteroaryl group; a Co~Cy heterocycloalkylene group unsubstituted or substituted with

14
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one or more groups selected from the group consisting of halogen, deuterium, a nitrile
group, a nitro group, a C1~Cyg alkyl group, a C>~Cyg alkenyl group, a C;~Cy alkoxy
group, a C3~Cy cycloalkyl group, a C,~Cyp heterocycloalkyl group, a C¢~Cyy aryl
group, and a Cs~Cy heteroaryl group; a C~Cyo alkenylene group unsubstituted or
substituted with one or more groups selected from the group consisting of halogen,
deuterium, a nitrile group, a nitro group, a C;~Cyg alkyl group, a C,~Cyg alkenyl group,
a C1~Cyg alkoxy group, a C3~Cyg cycloalkyl group, a C,~Cyp heterocycloalkyl group, a
Ce~Cqo aryl group and a Cs~Cy heteroaryl group;, a C¢~Cy arylene group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, a nitrile group, a nitro group, a C1~Cao alkyl group, a
Cy~Cyp alkenyl group, a C;~Cyg alkoxy group, a C3~Cyg cycloalkyl group, a Cy~Cy
heterocycloalkyl group, a C¢~Cyo aryl group and a Cs~Cy heteroaryl group; and a
Cs~Cyo heteroarylene group unsubstituted or substituted with one or more groups
selected from the group consisting of halogen, deuterium, a nitrile group, a nitro group,
a C;~Cyg alkyl group, a Cy~Cy alkenyl group, a C~Cy4 alkoxy group, a C3~Cyg
cycloalkyl group, a Co~Cag heterocycloalkyl group, a C¢~Cyp aryl group and a Cs~Cyy
heteroaryl group, or may form an aliphatic, aromatic, heteroaliphatic, or
heteroaromatic condensed ring or a spiro bond, together with the adjacent group.

In Formula 1 or 2, M is a metal having an oxidation number of 2 to 4, and
may preferably include aluminum, zinc, zirconium, iridium, lithium, gallium,
molybdenum or the like.

In the present invention, aryl group may be substituted with deuterium, -CN,

-SiR3, -CF3 or the like.
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The organic metal complex derivative M represented by Formula 1 and 2
according to the present invention is aluminum; A is a C¢~Cyg aryl group unsubstituted
or substituted with one or more groups selected from the group consisting of halogen,
deuterium, a nitrile group, a nitro group, a C1~Cj alkyl group, a C,~Cyp alkenyl group,
a C1~Cyg alkoxy group, a C3~Cy cycloalkyl group, a C,~Cyg heterocycloalkyl group, a
Ce~Cyp aryl group and a Cs~Cyo heteroaryl group; B is a compound represented by
Formula 2, wherein X is —S-; C is a C¢~Cyg aryl group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, a
nitrile group, a nitro group, a C1~Cy alkyl group, a C,~Cy¢ alkenyl group, a C;~Cyg
alkoxy group, a C3~Cyo cycloalkyl group, a Co~Cyo heterocycloalkyl group, a Cs~Cap
aryl group and a Cs~Cy heteroaryl group.

In particular, the organic metal complex derivative represented by Formula 1
or 2 according to the present invention is selected from the group consisting of the

following Table 1 to 2, but are not limited thereto.

[Table 1]
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The compound represented by Formula 1 or 2 of the present invention can be
used due to its structural property as an organic material layer in an organic electronic
device and organic light emitting device.

The organic metal complex derivative according to the present invention can be
applied to the organic light emitting device by a typical preparation method of organic
light emitting device.

In one embodiment of the present invention, the organic light emitting
device has a structure comprising a first electrode, a second electrode, and
organic material layers disposed therebetween, and can be prepared by using
typical method and materials, except for using the organic metal complex
derivative according to the present invention as the organic material layer of

organic light emitting device. The structure of the organic light emitting
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device according to the present invention is illustrated in FIGs. 2 to 6.

For example, the organic light emitting device according to the present
invention can be prepared by depositing a metal, a metal oxide having conductivity, or
an alloy thereof on a substrate using a PVD (physical vapor deposition) process such
as sputtering and e-beam evaporation to form an anode; forming an organic material
layer comprising a hole injecting layer, a hole transporting layer, a light emitting layer,
and an electron transporting layer on the anode; and depositing a material, which can
be used as a cathode, thereon.

In addition to the aforementioned methods, the organic light emitting device
can be prepared by sequentially depositing a cathode material, an organic matter layer,
and an anode mater in sequence on a substrate (International Laid-Open Publication
W02003/012890).

The organic matter layer may be a multi-layer structure including a hole
injecting layer, a hole transporting layer, a light emitting layer, an electron transporting
layer, etc., but is not limited thereto. As a result, the organic matter layer may be a
single layer structure. Also, the organic matter layer can be prepared in a very small
number of layers by a solvent process, not by a deposition, for example, spin coating,
deep coating, doctor blade, screen printing, inkjet printing, thermal transfer using
various polymer materials.

The anode material is preferably a material having a large work function to
facilitate hole injection usually to an organic material layer. Specific examples of the
anode material which can be used in the present invention include metals such as

vanadium, chromium, copper, zinc and gold, or an alloy thereof; metal oxides such as
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zinc oxide, indium oxide, indium-tin oxide (ITO), and indium zinc oxide (IZO); a
combination of a metal and an oxide such as ZnO:Al and SnO,:Sb; conductive
polymers such as poly(3-methylthiophene), poly[3,4-(ethylene-1,2-dioxy)thiophene]
(PEDT), polypyrrole, and polyaniline, but not limited thereto.

The cathode material is preferably a material having a small work function to
facilitate electron injection usually to an organic material layer. Specific examples of
the cathode material include metals such as magnesium, calcium, sodium, potassium,
titanjum, indium, yttrium, lithium, gadolinium, aluminum, silver, tin and lead, or an
alloy thereof; multilayer structure materials such as LiF/Al and LiO,/Al, but not
limited thereto.

Generally, the following materials can be used for a hole injecting material, a
hole transporting material, a light emitting material, and electron transporting material.

The hole injecting material is a material facilitating hole injection from an
anode at low voltage. The HOMO (highest occupied molecular orbital) level of the
hole injecting material is preferably located between the work function of the anode
materials and the HOMO level of its neighboring organic material layer. Specific
examples of the hole injecting material include organic materials of metal porphyrin,
oligothiophene, and arylamine series, organic materials of hexanitrile
hexaazatriphenylene and quinacridone series, organic materials of perylene series, and
conductive polymers of anthraquinone, polyaniline, and polythiophene series, but are
not limited thereto.

The hole transporting material is preferably a material having high hole

mobility, which can transfer holes from the anode or the hole injecting layer toward the
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light emitting layer. Specific examples thereof include organic materials of
arylamine series, conductive polymers, and block copolymers having both conjugated
portions and non-conjugated portions, but are not limited thereto.

The light emitting material are a material capable of emitting visible light by
accepting and recombining holes from the hole transporting layer and electrons from
the electron transporting layer, preferably a material having high quantum efficiency
for fluorescence and phosphorescence. Specific examples thereof include
8-hydroxyquinoline aluminum complex (Algs); compounds of carbazole series;
dimerized styryl compounds; BAlg; 10-hydroxybenzoquinoline-metal compounds;
compounds of benzoxazole, benzthiazole, and benzimidazole series; polymers of
poly(p-phenylenevinylene) (PPV) series; spiro compounds; and compounds of
polyfluorene and rubrene series, but are not limited thereto.

The electron transporting material is suitably a material having high electron
mobility, which can transfer electrons from the cathode to the light emitting layer.
Specific examples thereof include 8-hydroxyquinoline aluminum complex (Algs);
complexes including Alqs; organic radical compounds; and hydroxyflavone-metal
complexes, but are not limited thereto.

The organic light emitting device according to the invention may be of a
front-side, backside or double-sided light emission according to the materials used.

The compound according to the invention can function in an organic electronic
device including an organic solar cell, an organic photoconductor, and an organic
transistor, according to a principle similar to that applied to the organic light emitting

device.
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[Mode for Invention]

Hereinafter, the present invention will be described in detail in light of
Examples. The present invention may, however, be embodied in many different
forms and should not be construed as being limited to the Examples set forth herein.
Rather, these Examples are provided such that this disclosure will be thorough and
complete and will fully convey the concept of the present invention to those skilled in
the art.

EXAMPLE

<Preparation Example 1> Synthesis of ligand 1

OH Br D D
D D
+ suzuki coupling HO O O D
D D
D D

B(CH), D
ligand 1

4-hydroxyphenylboronic acid (5 g, 36.3 mmol) and bromobenzene-d5 (3.8 ml,
36.3 mmol) were dissolved in tetrahydrofuran (72 mL), and then 2M K,COj3 (72 mL)
was added thereto. Temperature was increased to 50°C, and then
tetrabistriphenylphosphinopalladium (Pd(PPh3)s) (419 mg, 3.6 X 102 mmol) was
added thereto, and temperature was increased to 65°C, followed by stirring for 1 hr.
Temperature was reduced to room temperature, and then an aqueous layer was
removed. An organic layer was dried over magnesium sulfate anhydride to
completely remove residual water, and then filtered. The solvent was completely
removed from the filtrate by distillation under reduced pressure, and then was column

refined to give a ligand 1 (3.8 g) with a yield of 60%.
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MS: [M-H]'=174

<Preparation Example 2> Synthesis of ligand 2
o o
j:o'B_B\oji

Br
/O D D
O g KOAc, Pd(dppfCl, O B :
HO 1,4-Dioxane HO O © +
' D D
A D
D D
suzuki coupling O O D
oS
D D

ligand 2

1) Synthesis of compound A

2-bromo-6-naphthol (2 g, 9.0 mmol), bis(pinacolato)diboron (2.5 g, 9.9 mmol),
and potassium acetate (1.8 g, 17.9 mmol) were added to 1,4-dioxane (50 mL), and
temperature was increased to 50°C. Then,
palladium(diphenylphosphinoferrocene)chloride (73 mg, 9.0 x 10 mmol) were added
thereto, and the mixture was stirred under heating for 5 hrs. Temperature was
reduced to room temperature, and the mixture was diluted with water (50 mL), and
extracted with dichloromethane (3 x 50 mL). An organic extract was dried over
magnesium sulfate anhydride, and concentrated under vacuum. The resultant was
washed with ethanol, and dried under vacuum to give a compound A (1.2 g) with a
yield of 79%.

MS: [M+H]™=271

2) Synthesis of ligand 2

A ligand 2 was obtained in the same manner as in the preparation method of

ligand 1, except for using the compound A instead of 4-hydroxyphenylboronic acid.
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MS: [M-H]=224

<Preparation Example 3> Synthesis of ligand 3

NH, Br
D NaOt-Bu NaOt-Bu
| X | X PdP(-Bu); ©/ PA(P(t-Bu),),
+
% D = toluene toluene
D

Br

Br D D

stizuki couplin

D
e AT O
D
(o]

ligand 3

) 1) Synthesis of compound B
Aniline (4mL, 43.9 mmol), bromobenzene-d5 (4.6 mL, 43.9 mmol) and
sodium-t-butoxide (8.4 g, 87.8 mmol) were added to toluene (220 mL), and
temperature was increased to 50°C. Then, Pd(P(t-Bu)3),; (224 mg, 4.4 x 107 mmol)
were added thereto, and the mixture was stirred under heating for 5 hrs. Temperature
10 was reduced to room temperature, and the mixture was diluted with water (50 mL),
and extracted with dichloromethane (3 x 50 mL). An organic extract was dried over
magnesium sulfate anhydride, and concentrated under vacuum. The resultant was
column refined to give a compound B (6.5 g) with a yield of 85%.
MS: [M+H]*=175
15 2) Synthesis of compound C
A compound C was obtained with a yield of 81% in the same manner as in the

preparation method of compound B, except for using the compound B instead of
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aniline, and 4-bromoiodobenzene instead of bromobenzene-d5.
MS: [M+H]*=330
3) Synthesis of ligand 3
A ligand 3 was obtained in the same manner as in the preparation method of -
ligand 1, except for using the compound C instead of bromobenzene-d5.
MS: [M-H] =341

<Preparation Example 4> Synthesis of ligand 4

OH Br . D D
D
suzuki couplin
(LT, e (Lo
D D
Br D D

B(OH),
ligand 4

4-hydroxyphenylboronic acid (5g, 36.3 mmol) and 1,4-dibromobenzene-d4
(4.4 g, 18.2 mmol) were dissolved in tetrahydrofuran (72 mL), and then 2M K,CO; (72
mL) was added thereto.  Temperature was increased to 50°C, and then
tetrabistriphenylphosphinopalladium (Pd(PPhs)s) (319 mg, 3.6 X 107 mmol) was
added thereto, and temperature was increased to 65°C, followed by stirring for 1 hr.
Temperature was reduced to room temperature, and then an aqueous layer was
removed. An organic layer was dried over magnesium sulfate anhydride to
completely remove residual water, and then filtered. The solvent was completely
removed from the filtrate by distillation under reduced pressure, and then was column
refined to give a ligand 4 (2 g) with a yield of 42%.

MS: [M-2H] =264

<Preparation Example 5> Synthesis of ligand 5
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OH Br F F
F F
+ suzuki coupling HO O O F
F F
B(OH), F F F
ligand 5

A ligand 5 was obtained in the same manner as in the preparation method of
ligand 1, except for using bromopentafluorobenzene instead of bromobenzene-d5, and
xylene instead of tetrahydrofuran

5 MS: [M-H]=259

<Example 1> Synthesis of Formula 1-1

AN

=
N

\.‘ O
OAlo D b
- g
N\ / b o
D

1.9 M triethyl aluminum (1 equivalent) in toluene was added to anhydrous

10 toluene, and then 8-hydroxyquinaldine (2 equivalents) in anhydrous toluene was
slowly added thereto. Then, the mixture was stirred under heating until the color
became transparent yellow. The ligand 1 (1 equivalent) prepared in Preparation
Example 1 was dissolved in anhydrous toluene or anhydrous tetrahydrofuran, and then
slowly added thereto, followed by stirring under heating for 1 to 4 hrs. Then,

15 temperature was reduced to room temperature to produce the precipitate. Ethanol
was added thereto, and then the precipitate was filtered. The filtered solid was
recrystallized using dichloromethane or toluene and ethanol, and then dried under

vacuum to obtain an aluminum complex. The aluminum complex was analyzed by
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NMR and MS analysis.
MS: [M-H]'=518, [M-L-H]} =344, [L-H]=175
<Example 2> Synthesis of Formula 1-4

=

I

Pz
N

5 D
An aluminum complex compound of Formula 1-4 was obtained in the same
manners as in Example 1, except for using the ligand 2 prepared in Preparation
Example 2 instead of the ligand 1 of Example 1.
The aluminum complex was analyzed by NMR and MS analysis.
10 MS: [M-H]'=568, [M-L-H| =344, [L-H]=225

<Example 3> Synthesis of Formula 1-60

|

s T §

An aluminum complex compound of Formula 1-60 was obtained in the same
15  manners as in Example 1, except for using the ligand 3 prepared in Preparation
Example 3 instead of the ligand 1 of Example 1.
MS: [M-H] =685, [M-L-H] =344, [L-H] =342
<Example 4> Synthesis of Formula 2-1

58



WO 2009/028902 PCT/KR2008/005084

o N
) N/ D D N~
. O :
R : /O
A e
g D Q N
N 7\
s ==

An aluminum complex compound of Formula 2-1 was obtained in the same
manners as in Example 1, except for using the ligand 4 (0.5 equivalent) prepared in
5  Preparation Example 4 instead of the ligand 1 of Example 1.
MS: [M-H]=949, [M-L-H]'=344, [L-2H] =262

<Example 5> Synthesis of Formula 1-74

X

P
N

.“ /O
AL
-
\ 7/ F F
F

10 An aluminum complex compound of Formula 1-74 was obtained in the same
manners as in Example 1, except for using the ligand 5 prepared in Preparation
Example 3 instead of the ligand 1 of Example 1.

MS: [M-H]=603, [M-L-H]=344, [L-H]=260
<Experimental Example 1>

15 A glass substrate (Corning 7059 glass) on which a thin film of ITO (indium tin
oxide) was coated to a thickness of 1000 A was immersed in distilled water containing

a detergent to wash the substrate with ultrasonic waves. At this time, the detergent
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was a product commercially available from Fisher Co. and the distilled water has been
filtered previously by using a filter commercially available from Millipore Co. ITO
was washed for 30 minutes, and then washing with ultrasonic waves was repeated
twice for 10 minutes by using distilled water. After the completion of washing with
distilled water, washing with ultrasonic waves was carried out by using solvents such
as isopropyl alcohol, acetone and methanol and dried.

On the ITO electrode thus prepared, the following hexanitrile

hexaazatriphenylene (HAT) (500 A) was vacuum-deposited to form a hole injecting

layer.
[HAT]
N
NCIN i N
NG N Z N
Na |
CN
CN
On the hole injecting layer, the following

4,4’-bis[N-(1-naphthyl)-N-phenylamino] ~ biphenyl =~ (NPB) (400 A) was
vacuum-deposited to form a hole transporting layer.

[NPB]

oD
5o

On the hole transporting layer, an aluminum complex represented by Formula
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1-1 was doped with Btp2Ir(acac) (4%), and vacuum-deposited to form a red light

emitting layer (300 A).
[Btp2Ir(acac)]
/ )
S_~ . /O_
=~ (@) /
)
_
" e
5 On the red light emitting layer, Alqs was sequentially vacuum-deposited to a

thickness of 200 A, thus to form an electron transporting layer.

[Algs]

10 On the electron transporting layer, lithium fluoride (LiF) and aluminum were
sequentially vacuum-deposited to a thickness of 12 A and 2000 A, respectively. A
cathode was formed to prepare an organic light emitting device.

In the above process, the deposition rate of the organic material was maintained
at 0.4 to 0.7 A/sec and the deposition rates of lithium fluoride and aluminum of the

15  cathode were maintained at 0.3 A/sec and 2 A/sec, respectively. The vacuum degree
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during deposition was maintained at 2 x 107~ 5 x 10°® torr.

When a forward electric field of 6.1 V was applied to the organic light emitting
device as prepared above, red light emission of 16.3 cd/A was observed with x = 0.65,
and y = 0.34 based on the 1931 CIE color coordinate at a current density of 10
mA/cm’.

<Experimental Example 2>

In the same manner as in the experimental example 1, on the ITO electrode,
hexanitrile hexaazatriphenylene (HAT) (500 A),
4,4’ -bis[N-(1-naphthyl)-N-phenylamino] biphenyl (NPB) (400 A), a red light emitting
layer (300 A)formed by doping and vacuum-depositing Btp2Ir(acac) (4%) into
Formula 1-34, a compound of Alg3 (200 A) were sequentially coated by thermal
vacuum deposition to form a hole injecting layer, a hole transporting layer, a light
emitting layer, and an electron transporting, respectively.

On the electron transporting layer, lithium fluoride (LiF) and aluminum were
sequentially vacuum-deposited to a thickness of 12 A and 2000 A, respectively. A
cathode was formed to prepare an organic light emitting device.

In the above process, the deposition rate of the organic material was maintained
at 0.4 to 0.7 A/sec and the deposition rates of lithium fluoride and aluminum of the
cathode were maintained at 0.3 A/sec and 2 A/sec, respectively. The vacuum degree
during deposition was maintained at 2 x 107 ~ 5 x 10 torr.

When a forward electric field of 6.3 V was applied to the organic light emitting
device as prepared above, red light emission of 14.1 cd/A was observed with x = 0.65,

and y = 0.34 based on the 1931 CIE color coordinate at a current density of 10
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mA/cm’.

<Comparative Example 1>

A glass substrate (Corning 7059 glass) on which a thin film of ITO (indium tin
oxide) was coated to a thickness of 1000 A was immersed in distilled water containing

5 a detergent to wash the substrate with ultrasonic waves. At this time, the detergent
was a product commercially available from Fisher Co. and the distilled water has been
filtered previously by using a filter commercially available from Millipore Co. ITO
was washed for 30 minutes, and then washing with ultrasonic waves was repeated
twice for 10 minutes by using distilled water. After the completion of washing with

10 distilled water, washing with ultrasonic waves was carried out by using solvents such
as isopropyl alcohol, acetone and methanol.

On the ITO electrode, hexanitrile hexaazatriphenylene (500 A), and
4,4°-bis[N-(1-naphthyl)-N-phenylamino] biphenyl (NPB) (400 A), the following CBP
compound doped with 4% Btp2Ir(acac) (300 A), and Alg3 (200 A) were sequentially

15  coated by thermal vacuum deposition to form a hole injecting layer, a hole transporting
layer, a light emitting layer, and an electron transporting layer, respectively.

[CBP]

NN .

On the electron transporting layer, lithium fluoride (LiF) and aluminum were
20  sequentially vacuum-deposited to a thickness of 12 A and 2000 A, respectively. A

cathode was formed to prepare an organic light emitting device.
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In the above process, the deposition rate of the organic material was maintained
at 0.4 to 0.7 A/sec and the deposition rates of lithium fluoride and aluminum of the
cathode were maintained at 0.3 A/sec and 2 A/sec, respectively. The vacuum degree
during deposition was maintained at 2 x 107 ~ 5 x 10® torr.

When a forward electric field of 8.0 V was applied to the organic light emitting
device as prepared above, red light emission of 10.7 ¢d/A was observed with x = 0.66,
and y = 0.35 based on the 1931 CIE color coordinate at a current density of 10

mA/cm?.
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[CLAIMS]
[Claim 1]}
An organic metal complex derivative represented by the following Formula 1
or 2:

5 [Formula 1]

Y -M—L

wherein Y is a ligand having a unsubstituted or substituted
hydroxyaryl-N-hetero ring, and is any one selected from the group consisting of a
ligand containing 8-hydroxy-2-methylquinoline, a bidentate Schiff base ligand, and a
10 tetradentate Schiff base ligand,
nislor?2,

M is a metal having an oxidation number of +2, +3 or +4,

-0—A

X

Lis mo,
wherein X is Deutrium or Fluorine,
15 mis1tos,
O is oxygen,
A is formed in that it is substituted with oxygen and a benzene group which is
substituted with the X, wherein the A may be selected from the group consisting of a
C3~Cy cycloalkylene group unsubstituted or substituted with one or more groups
20  selected from the group consisting of halogen, deuterium, an amino group, a nitrile
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group, a nitro group, a C;~Cy alkyl group, a C~Cyg alkenyl group, a C1~Cy alkoxy
group, a C3~Cyp cycloalkyl group, a Cy~Cao heterocycloalkyl group, a C¢~Csg aryl
group and a Cs~Cys heteroaryl group; a Cy~C4 heterocycloalkylene group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci1~Cyo alkyl group, a Cy~C4 alkenyl group, a C;~Cy4 alkoxy group, a C;~Cy
cycloalkyl group, a Co~Cyg heterocycloalkyl group, a Cs~Cyg aryl group, and a Cs~Cyo
heteroaryl group; a C,~Cy alkenylene group unsubstituted or substituted with one or
more groups selected from the group consisting of halogen, deuterium, an amino group,
a nitrile group, a nitro group, a C;~Cy alkyl group, a Co~Cy alkenyl group, a Ci~Cyg
alkoxy group, a C3~Cy cycloalkyl group, a C,~Cyp heterocycloalkyl group, a Ce~Cao
aryl group and a Cs~Cyp heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cy alkenyl
group, a C;~Cyp alkoxy group, a C3~Cy cycloalkyl group, a C;~Cso heterocycloalkyl
group, a Ce~Cyp aryl group and a Cs~Cyo heteroaryl group; a Ce~Cyo arylene group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
C1~Cyo alkyl group, a Cy~Cs alkenyl group, a C;~Cy4 alkoxy group, a C3;~Cy
cycloalkyl group, a Co~Cyp heterocycloalkyl group, a C¢~Cyo aryl group and a Cs~Cyy
heteroaryl group; and a Cs~Cy heteroarylene group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, an

amino group, a nitrile group, a nitro group, a Ci~Cyo alkyl group, a C~Cy alkenyl
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group, a C;~Cy alkoxy group, a C3~Cyo cycloalkyl group, a C,~Cyg heterocycloalkyl

group, a C¢~Cy aryl group and a Cs~Cyo heteroaryl group, or may form an aliphatic,

aromatic, heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together
- with the adjacent group,

5 [Formula 2]
[ —m—L
|

wherein Y, n and M are the same as defined in Formula 1,

lis 2,
O—A A-0O
L1is Xin ,
10 wherein X is Deutrium or Fluorine,
mis1to4
O is oxygen,

A and A’ are each independently the same as or different from each other, and

the same as defined in the A in the Formula 1.

15 [Claim 2]

The organic metal complex derivative according to claim 1, wherein the ligand
containing 8-hydroxy-2-methylquinoline represented by the following Formula 3:

[Formula 3]
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R4 RS3
R5 X R2
pZ
R6 N R1
OH

wherein R1 to R6 are the same as or different from each other, and may be
selected from the group consisting of a C;~Cy alkyl group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cy alkyl group, a C,~Cy alkenyl
group, a C;~Cyg alkoxy group, a C3~Cy cycloalkyl group, a C,~Cyo heterocycloalkyl
group, a Ce~Cy aryl group and a Cs~Cyg heteroaryl group; a C3~Cyg cycloalkyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci1~Cy4o alkyl group, a Cy~Cyy alkenyl group, a C;~Cy alkoxy group, a C3~Cyg
cycloalkyl group, a Co~Cyg heterocycloalkyl group, a C¢~Cyg aryl group and a Cs~Cyg
heteroaryl group; a C,~Cy heterocycloalkyl group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cy alkyl group, a Cy~Cy alkenyl
group, a C;~Cy alkoxy group, a C3~Cyg cycloalkyl group, a C,~Cyo heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cyq heteroaryl group; a Co~Cy alkenyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci1~Cyo alkyl group, a Cy~Cy4y alkenyl group, a Ci;~Cy alkoxy group, a Cs~Cyg

cycloalkyl group, a Co~Cy heterocycloalkyl group, a C¢~Cyg aryl group and a Cs~Cyg
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heteroaryl group; a C;~Cao alkoxy group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a
nitrile group, a nitro group, a C;~Cyg alkyl group, a Cp~Cy alkenyl group, a C~Cyg
alkoxy group, a C3~Cyp cycloalkyl group, a C~Cyp heterocycloalkyl group, a Cs~Cap
aryl group and a Cs~Cy heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a Ci~Cyg alkyl group, a C~C4g alkenyl
group, a C;~Cy alkoxy group, a C3~Cyg cycloalkyl group, a C~Cyo heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cyo heteroaryl group; a Ce¢~Cso aryl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyo alkyl group, a C,~Cyo alkenyl group, a C;~Cy alkoxy group, a C3~Cy
cycloalkyl group, a C,~Cy heterocycloalkyl group, a Ce~Cag aryl group and a Cs~Cyg
heteroaryl group; and a Cs~Cyg heteroaryl group unsubstituted or substituted with one
or more groups selected from the group consisting of halogen, deuterium, an amino
group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cyo alkenyl group, a
C1~Cyo alkoxy group, a C3~Cyg cycloalkyl group, a C,~Cyg heterocycloalkyl group, a
C¢~Cyp aryl group and a Cs~Cyg heteroaryl group, and may form an aliphatic, aromatic,
heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together with the
adjacent group.
[Claim 3]
The organic metal complex derivative according to claim 1, wherein the

bidentate Schiff base ligand is represented by the following Formula 4:
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[Formula 3]
R9
R1 0\\)\’/ R8
|
O NJ
R7

wherein R7 to R10 are the same as or different from each other, and may be
selected from the group consisting of a C1~Cyg alkyl group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cyq alkyl group, a C~Cy alkenyl
group, a C;~Cy alkoxy group, a C3~Cag cycloalkyl group, a C>~Cyo heterocycloalkyl
group, a Ce~Cyg aryl group and a Cs~Cyo heteroaryl group; a C3~Cj cycloalkyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyo alkyl group, a Cy~Cy49 alkenyl group, a C;~C4 alkoxy group, a C3~Cyo
cycloalkyl group, a C,~Cy heterocycloalkyl group, a Cs~Cyg aryl group and a Cs~Cy
heteroaryl group; a C,~Cyo heterocycloalkyl group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Caq alkyl group, a C,~Cyo alkenyl
group, a C;~Cy alkoxy group, a C3~Cap cycloalkyl group, a C»~Cyo heterocycloalkyl
group, a Ce~Cyp aryl group and a Cs~Cyp heteroaryl group; a Co~Cyo alkenyl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci1~C4o alkyl group, a Cy~C4 alkenyl group, a C;~Cy alkoxy group, a C;~Cao

cycloalkyl group, a Co~Cyp heterocycloalkyl group, a C¢~Cyp aryl group and a Cs~Cyg
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heteroaryl group; a C1~Cyo alkoxy group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a
nitrile group, a nitro group, a C;~Cy alkyl group, a C,~Cy alkenyl group, a C1~Cyg
alkoxy group, a C3~Cyg cycloalkyl group, a C>~Cyo heterocycloalkyl group, a Cs~Cao
aryl group and a Cs~Cyg heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cyg alkyl group, a Cy~Cy alkenyl
group, a C;~Cy alkoxy group, a C3~Cy cycloalkyl group, a C,~Cyo heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cy4o heteroaryl group; a C¢~Cqo aryl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
Ci~Cyo alkyl group, a Cy;~Cy4y alkenyl group, a C;~Cy alkoxy group, a C3~Cy
cycloalkyl group, a Co~Cyo heterocycloalkyl group, a C¢~Cyg aryl group and a Cs~Cyg
heteroaryl group; and a Cs~Cyg heteroaryl group unsubstituted or substituted with one
or more groups selected from the group consisting of halogen, deuterium, an amino
group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a Co~Cyo alkenyl group, a
C1~C4 alkoxy group, a C5~Cy cycloalkyl group, a C;~Cyp heterocycloalkyl group, a
Ce~Cyp aryl group and a Cs~Cyg heteroaryl group, and may form an aliphatic, aromatic,
heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together with the
adjacent group.
[Claim 4]
The organic metal complex derivative according to claim 1, wherein the

tetradentate Schiff base ligand is represented by the following Formula 5:
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[Formula 5]

R7 /—\ R'7
N N:<‘
R'8
RE— /
Y—0 0
RY9

R9

wherein R7 to R9 and R7’ to R9’ are the same as or different from each other,
and may be selected from the group consisting of a C;~Cyg alkyl group unsubstituted
or substituted with one or more groups selected from the group consisting of halogen,
deuterium, an amino group, a nitrile group, a nitro group, a C;~Cy alkyl group, a
Co~Cyo alkenyl group, a C;~Cy alkoxy group, a C3~Cy cycloalkyl group, a Co~Cyp
heterocycloalkyl group, a Ce~Cap aryl group and a Cs~Cyg heteroaryl group; a C3~Cyo
cycloalkyl group unsubstituted or substituted with one or more groups selected from
the group consisting of halogen, deuterium, an amino group, a nitrile group, a nitro
group, a C;~Cyp alkyl group, a Co~Cj4 alkenyl group, a C;~Cyo alkoxy group, a C3~Cyo
cycloalkyl group, a Co~Cyg heterocycloalkyl group, a Cs~Cyp aryl group and a Cs~Cyo
heteroaryl group; a C,~Cya heterocycloalkyl group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C,~Cso alkyl group, a C,~Cyo alkenyl
group, a C;~Cyo alkoxy group, a C3~Cy cycloalkyl group, a Co~Cy heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cyo heteroaryl group; a C»~Cyo alkenyl group
unsubstituted or substituted with one or more groups selected from the group

consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
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C1~Cy4o alkyl group, a Cy~Cy4y alkenyl group, a C~Cy alkoxy group, a C3;~Cy
cycloalkyl group, a Co~Cyp heterocycloalkyl group, a Ce~Cyg aryl group and a Cs~Cao
heteroaryl group; a Cy~Caq alkoxy group unsubstituted or substituted with one or more
groups selected from the group consisting of halogen, deuterium, an amino group, a -
nitrile group, a nitro group, a C1~Cy alkyl group, a Co~Cy alkenyl group, a C;~Cyo
alkoxy group, a C3~Cyg cycloalkyl group, a C2~Cyo heterocycloalkyl group, a Ce~Cao
aryl group and a Cs~Cy heteroaryl group; an amino group unsubstituted or substituted
with one or more groups selected from the group consisting of halogen, deuterium, an
amino group, a nitrile group, a nitro group, a C;~Cyo alkyl group, a Co~Cyo alkenyl
group, a C;~Cy9 alkoxy group, a C3~Cyo cycloalkyl group, a Co~Cjyo heterocycloalkyl
group, a C¢~Cyo aryl group and a Cs~Cso heteroaryl group; a C¢~Cyo aryl group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, an amino group, a nitrile group, a nitro group, a
C1~Cyo alkyl group, a Cy~Cy alkenyl group, a C,~Cy alkoxy group, a C3;~Cap
cycloalkyl group, a C2~Cyg heterocycloalkyl group, a Ce~Cyg aryl group and a Cs~Cqo
heteroaryl group; and a Cs~Cyg heteroaryl group unsubstituted or substituted with one
or more groups selected from the group consisting of halogen, deuterium, an amino
group, a nitrile group, a nitro group, a C;~Cy alkyl group, a C,~Cyy alkenyl group, a
C~C49 alkoxy group, a C3~Cyg cycloalkyl group, a C,~Cyo heterocycloalkyl group, a
C¢~Cy aryl group and a Cs~Cyg heteroaryl group, and may form an aliphatic, aromatic,
heteroaliphatic, or heteroaromatic condensed ring or a spiro bond, together with the
adjacent group, and

E may be selected from the group consisting of a C;~Cyo alkylene group
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unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, a nitrile group, a nitro group, a C;~Cy alkyl group, a
Cy~Cyp alkenyl group, a C;~Cy alkoxy group, a C3~Cy cycloalkyl group, a Cy~Cyg
heterocycloalkyl group, a Ce~Cyg aryl group and a Cs~Cyp heteroaryl group; a C3~Cyp
cycloalkylene group unsubstituted or substituted with one or more groups selected
from the group consisting of halogen, deuterium, a nitrile group, a nitro group, a
Ci~Cy4 alkyl group, a C,~C4 alkenyl group, a C~Cy4 alkoxy group, a C;3;~Cyg
cycloalkyl group, a Co~Cy heterocycloalkyl group, a Cs~Cyg aryl group and a Cs~Cag
heteroaryl group; a Co~Cap heterocycloalkylene group unsubstituted or substituted with
one or more groups selected from the group consisting of halogen, deuterium, a nitrile
group, a nitro group, a C1~Cyg alkyl group, a C,~Cyg alkenyl group, a C1~Cyo alkoxy
group, a C3~Cy cycloalkyl group, a C,~Cso heterocycloalkyl group, a Ce~Cyy aryl
group, and a Cs~Cy9 heteroaryl group; a C,~Cyo alkenylene group unsubstituted or
substituted with one or more groups selected from the group consisting of halogen,
deuterium, a nitrile group, a nitro group, a C;~Cyo alkyl group, a C,~Cy alkenyl group,
a C1~Cyp alkoxy group, a C3~Cy cycloalkyl group, a C,~Cy heterocycloalkyl group, a
Ce¢~Cqo aryl group and a Cs~Cyo heteroaryl group; a C¢~Cqo arylene group
unsubstituted or substituted with one or more groups selected from the group
consisting of halogen, deuterium, a nitrile group, a nitro group, a C;~Cy alkyl group, a
Cy~Cyp alkenyl group, a C;~Cyy alkoxy group, a C3~Cy cycloalkyl group, a Cy~Cag
heterocycloalkyl group, a C¢~Cyo aryl group and a Cs~Cyy heteroaryl group; and a
Cs~Cyo heteroarylene group unsubstituted or substituted with one or more groups

selected from the group consisting of halogen, deuterium, a nitrile group, a nitro group,

74



10

WO 2009/028902 PCT/KR2008/005084

a C~Cy alkyl group, a Cy~Cy alkenyl group, a C;~Cyo alkoxy group, a C3~Cyg
cycloalkyl group, a Co~Cyg heterocycloalkyl group, a Ce~Cag aryl group and a Cs~Cyg
heteroaryl group, or may form an aliphatic, aromatic, heteroaliphatic, or
heteroaromatic condensed ring or a spiro bond, together with the adjacent group.
[Claim 5]
The organic metal complex derivative according to claim 1, wherein M is one
selected from aluminum, zinc, zirconium, iridium, lithium, gallium and molybdenum.
[Claim 6)
The organic metal complex derivative according to claim 1, wherein the

organic metal complex derivative represented by Formula 1 is selected from the group

consisting of the following Formulae 1-1 to 1-146:
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[Claim 7]

The organic metal complex derivative according to claim 1, wherein the

organic metal complex derivative represented by Formula 2 is selected from the group

5 consisting of the following Formulae 2-1 to 2-136:
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[Claim 8]

An organic electronic device comprising a first electrode, a second electrode,

and one or more organic material layers disposed therebetween, wherein at least one

5 layer of the organic material layers comprises the organic metal complex derivative of

any one of claims 1 to 7.

[Claim 9]
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The organic electronic device according to claim 8, wherein the organic
electronic device is selected from the group consisting of an organic photovoltaic cell,
an organic photoconductor (OPC), and an organic transistor.

[Claim 10)

An organic light emitting device having a forward structure which is prepared
by sequentially depositing an anode, one or more organic material layers, and a
cathode on a substrate, or having a reverse structure which is prepared by sequentially
depositing a cathode, one or more organic material layers, and an anode on a substrate,
wherein at least one layer of the organic material layers comprises the organic metal

complex derivative of any one of claims 1 to 7.
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[Fig. 1]
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[FIG. 2]
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