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COMPOUND FOR ORGANIC
OPTOELECTRIC DEVICE, ORGANIC
OPTOELECTRIC DEVICE COMPRISING
SAME, AND DISPLAY APPARATUS
COMPRISING ORGANIC OPTOELECTRIC
DEVICE

TECHNICAL FIELD

[0001] A compound for an organic optoelectric device, an
organic light emitting diode including the same, and a display
device including the organic light emitting diode are dis-
closed.

BACKGROUND ART

[0002] An organic optoelectric device is a device requiring
acharge exchange between an electrode and an organic mate-
rial by using holes or electrons.

[0003] An organic optoelectric device may be classified as
follows in accordance with its driving principles. A first
organic optoelectric device is an electronic device driven as
follows: excitons are generated in an organic material layer by
photons from an external light source; the excitons are sepa-
rated into electrons and holes; and the electrons and holes are
transferred to different electrodes as a current source (voltage
source).

[0004] A second organic optoelectric device is an elec-
tronic device driven as follows: a voltage or a current is
applied to at least two electrodes to inject holes and/or elec-
trons into an organic material semiconductor positioned at an
interface of the electrodes, and the device is driven by the
injected electrons and holes.

[0005] Examples of an organic optoelectric device include
an organic photoelectric device, an organic light emitting
diode, an organic solar cell, an organic photo conductor drum,
an organic transistor, and the like, which require a hole inject-
ing or transport material, an electron injecting or transport
material, or a light emitting material.

[0006] Particularly, an organic light emitting diode
(OLED) has recently drawn attention due to an increase in
demand for flat panel displays. In general, organic light emis-
sion refers to conversion of electrical energy into photo-
energy.

[0007] Such an organic light emitting diode converts elec-
trical energy into light by applying current to an organic light
emitting material. It has a structure in which a functional
organic material layer is interposed between an anode and a
cathode. Herein, the organic material layer includes a multi-
layer including different materials, for example a hole injec-
tion layer, a hole transport layer, an emission layer, an elec-
tron transport layer, and an electron injection layer, in order to
improve efficiency and stability of an organic light emitting
diode.

[0008] In such an organic light emitting diode, when a
voltage is applied between an anode and a cathode, holes from
the anode and electrons from the cathode are injected to an
organic material layer and recombined to generate excitons
having high energy. The generated excitons generate light
having certain wavelengths while shifting to a ground state.
[0009] Recently, it has become known that a phosphores-
cent light emitting material may be used for a light emitting
material of an organic light emitting diode in addition to the
fluorescent light emitting material. Such a phosphorescent
material emits lights by transporting the electrons from a
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ground state to an exited state, non-radiance transiting of a
singlet exciton to a triplet exciton through intersystem cross-
ing, and transiting a triplet exciton to a ground state to emit

light.

[0010] As described above, in an organic light emitting
diode, an organic material layer includes a light emitting
material and a charge transport material, for example a hole
injection material, a hole transport material, an electron trans-
port material, an electron injection material, and the like.

[0011] The light emitting material is classified as blue,
green, and red light emitting materials according to emitted
colors, and yellow and orange light emitting materials to emit
colors approaching natural colors.

[0012] When one material is used as a light emitting mate-
rial, a maximum light emitting wavelength is shifted to a long
wavelength or color purity decreases because of interactions
between molecules, or device efficiency decreases because of
a light emitting quenching effect. Therefore, a host/dopant
system is included as a light emitting material in order to
improve color purity and increase luminous efficiency and
stability through energy transfer.

[0013] In order to implement excellent performance of an
organic light emitting diode, a material constituting an
organic material layer, for example a hole injection material,
aholetransport material, a light emitting material, an electron
transport material, an electron injection material, and a light
emitting material such as a host and/or a dopant, should be
stable and have good efficiency. However, development of an
organic material layer forming material for an organic light
emitting diode has thus far not been satisfactory and thus
there is aneed for a novel material. This material development
is also required for other organic optoelectric devices.

[0014] The low molecular organic light emitting diode is
manufactured as a thin film in a vacuum deposition method
and can have good efficiency and life-span performance, and
a polymer organic light emitting diode is manufactured in an
inkjet or spin coating method has an advantage of low initial
cost and being large-sized.

[0015] Bothlow molecular organic light emitting and poly-
mer organic light emitting diodes have an advantage of self-
light emitting, high speed response, wide viewing angle,
ultra-thin, high image quality, durability, large driving tem-
perature range, and the like. In particular, they have good
visibility due to self-light emitting characteristics compared
with a conventional LCD (liquid crystal display) and have an
advantage of decreasing a thickness and weight of LCD up to
a third, because they do not need a backlight.

[0016] In addition, since they have a response speed 1000
time faster microsecond unit than LCD, they can realize a
perfect motion picture without after-image. Accordingly,
based on these advantages, they have been remarkably devel-
oped to have 80 times efficiency and more than 100 times
life-span since they come out for the first time in the late
1980s, and recently, they keep being rapidly larger such as a
40-inch organic light emitting diode panel.

[0017] They are simultaneously required to have improved
luminous efficiency and life-span in order to be larger. There-
fore, there are needs for developments for a stable and effi-
cient organic material layer material for an organic light emit-
ting diode.
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DISCLOSURE

Technical Problem

[0018] A composition for an organic optoelectric device
being capable of providing an organic optoelectric device
having characteristics such as high efficiency, long life-span
and the like may be provided.

[0019] An organic light emitting diode including the com-
pound for an organic optoelectric device and a display device
including the organic light emitting diode are provided.

Technical Solution

[0020] Inoneembodiment of the present invention, a com-
pound represented by the following Chemical Formula 1 for
an organic optoelectric device is represented.

[Chemical Formula 1]

[0021] In the above Chemical Formula 1, R to R'® are
independently hydrogen, deuterium, a substituted or unsub-
stituted C1 to C10 alkyl group, a substituted or unsubstituted
C6 to C20 aryl group, or —SiR''R*®R*?, wherein the R'” to
R'? are independently a substituted or unsubstituted C1 to C6
alkyl group.

[0022] OneofR'to R®is a functional group represented by
the following Chemical Formula 2, and another of the R* to
R®is —SiR'"R*®R*’. In addition, one of R® to R'¢ is a func-
tional group represented by the following Chemical Formula
2, and another of the R® to R*® is —SiR'"R**R**.

[0023] L isabidentate ligand of a monovalent anion, and is
a ligand coordination-bonding with iridium through a
unshared electron pair of carbon or heteroatom, and n and m
are independently integers of 0 to 3, and n+m is one of
integers of 1 to 3.

[Chemical Formula 2]
RZO

R23

[0024] In the above Chemical Formula 2, R* to R** are
independently hydrogen, deuterium, a substituted or unsub-
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stituted C1 to C10 alkyl group, or a substituted or unsubsti-
tuted C6 to C20 aryl group, and * denotes position bonding
with a carbon atom.

[0025] In another embodiment of the present invention, an
organic optoelectric device includes an anode, a cathode, and
at least one or more organic thin layer between the anode and
the cathode, and at least one of the organic thin layers may
include the compound for an organic optoelectric device.
[0026] The organic thin layer may be an emission layet.
[0027] The compound for an organic optoelectric device
may be used as a dopant in an emission layer.

[0028] Inyet another embodiment of the present invention,
a display device including the organic light emitting diode is
provided.

Advantageous Effects

[0029] An organic optoelectric device including the com-
pound for an organic optoelectric device has excellent elec-
trochemical and thermal stability and life-span characteristic,
and has high luminous efficiency at a low driving voltage. The
compound for an organic optoelectric device may be desir-
able for a solution process.

DESCRIPTION OF THE DRAWINGS

[0030] FIGS. 1 and 2 are cross-sectional views showing
organic light emitting diodes according to various embodi-
ments of the present invention including the compounds for
an organic optoelectric device according to one embodiment
of the present invention.

MODE FOR INVENTION

[0031] Hereinafter, embodiments of the present invention
are described in detail. However, these embodiments are
exemplary, and the present invention is not limited thereto and
is limited by the claims.

[0032] Inthe present specification, when a definition is not
otherwise provided, “substituted” refers to one substituted
with deuterium, a halogen, a hydroxy group, an amino group,
a substituted or unsubstituted C1 to C30 amine group, a nitro
group, a substituted or unsubstituted C3 to C40 silyl group, a
C1 to C30 alkyl group, a C1 to C10 alkylsilyl group, a C3 to
C30 cycloalkyl group, a C6 to C30 aryl group, a C1 to C20
alkoxy group, a fluoro group, a C1 to C10 trifluoroalkyl group
such as a trifluoromethyl group and the like, or a cyano group,
instead of at least one hydrogen of a substituent or a com-
pound.

[0033] Thetwo adjacent substituent of the substituted halo-
gen, hydroxy group, an amino group, a substituted or unsub-
stituted C1 to C20 amine group, a nitro group, a substituted or
unsubstituted C3 to C40 silyl group, C1 to C30 alkyl group,
C1to C10 alkylsilyl group, C3 to C30 cycloalkyl group, C6 to
C30 aryl group, C1 to C20 alkoxy group, fluoro group, Cl to
C10 trifluoroalkyl group such as trifluoromethyl group and
the like, or cyano group may be fused to form a ring.

[0034] Inthe presentspecification, when specific definition
is not otherwise provided, “hetero” refers to one including 1
to 3 hetero atoms selected from N, O, S, and P, and remaining
carbons in one functional group.

[0035] Inthe present specification, when a definition is not
otherwise provided, “alkyl group” refers to an aliphatic
hydrocarbon group. The alkyl group may be a saturated alkyl
group without any double bond or a triple bond.
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[0036] The alkyl group may be a C1 to C20 alkyl group.
More specifically, the alkyl group may be a C1 to C10 alkyl
groupora C1to C6 alkyl group. Forexample, aC1 to C4 alkyl
group may have 1 to 4 carbon atoms in alkyl chain which may
be selected from methyl, ethyl, propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl, and t-butyl.

[0037] Specific examples of the alkyl group may be a
methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, an isobutyl group, a t-butyl group, a
pentyl group, a hexyl group a cyclopropyl group, a cyclobutyl
group, a cyclopentyl group, a cyclohexyl group, and the like.
[0038] “Aryl group” refers to a cyclic functional group
where all elements have p-orbitals, and these p-orbitals forms
conjugation and includes monocyclic or fused ring polycyclic
(i.e., rings sharing adjacent pairs of carbon atoms) groups.

[0039] A “heteroaryl group” refers to aryl group including
1 to 3 hetero atoms selected from N, O, S, and P, and remain-
ing carbons. When the heteroaryl group is a fused ring, each
ring may include 1 to 3 hetero atoms.

[0040] More specifically, the substituted or unsubstituted
aryl group and/or a substituted or unsubstituted heteroaryl
group may be a substituted or unsubstituted phenyl group, a
substituted or unsubstituted naphthyl group, a substituted or
unsubstituted anthracenyl group, a substituted or unsubsti-
tuted phenanthryl group, a substituted or unsubstituted naph-
thacenyl group, a substituted or unsubstituted pyrenyl group,
a substituted or unsubstituted biphenyly! group, a substituted
or unsubstituted p-terphenyl group, a substituted or unsubsti-
tuted m-terphenyl group, a substituted or unsubstituted chry-
senyl group, a substituted or unsubstituted triphenylenyl
group, a substituted or unsubstituted perylenyl group, a sub-
stituted or unsubstituted indenyl group, a substituted or
unsubstituted furanyl group, a substituted or unsubstituted
thiophenyl group, a substituted or unsubstituted pyrrolyl
group, a substituted or unsubstituted pyrazolyl group, a sub-
stituted or unsubstituted imidazolyl group, a substituted or
unsubstituted triazolyl group, a substituted or unsubstituted
oxazolyl group, a substituted or unsubstituted thiazolyl
group, a substituted or unsubstituted oxadiazolyl group, a
substituted or unsubstituted thiadiazolyl group, a substituted
or unsubstituted pyridyl group, a substituted or unsubstituted
pyrimidinyl group, a substituted or unsubstituted pyrazinyl
group, a substituted or unsubstituted triazinyl group, a sub-
stituted or unsubstituted benzofuranyl group, a substituted or
unsubstituted benzothiopheny! group, a substituted or unsub-
stituted benzimidazoly] group, a substituted or unsubstituted
indolyl group, a substituted or unsubstituted quinolinyl
group, a substituted or unsubstituted isoquinolinyl group, a
substituted or unsubstituted quinazolinyl group, a substituted
or unsubstituted quinoxalinyl group, a substituted or unsub-
stituted naphthyridinyl group, a substituted or unsubstituted
benzoxazinyl group, a substituted or unsubstituted benzthi-
azinyl group, a substituted or unsubstituted acridinyl group, a
substituted or unsubstituted phenazinyl group, a substituted
or unsubstituted phenothiazinyl group, a substituted or
unsubstituted phenoxazinyl group, or a combination thereof,
but are not limited thereto.

[0041] In the present specification, hole characteristics
refer to characteristics that holes formed in the anode is easily
injected into the emission layer and transported in the emis-
sion layer due to conductive characteristics according to
HOMO level. More specifically, it is similar to electron-
repelling characteristics.
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[0042] Electron characteristics refer to characteristics that
electron formed in the cathode is easily injected into the
emission layer and transported in the emission layer due to
conductive characteristics according to LUMO level. More
specifically, it is similar to electron-withdrawing characteris-
tics.

[0043] Inone embodiment of the present invention, a com-
pound represented by the following Chemical Formula 1 for
an organic optoelectric device is provided.

[Chemical Formula 1]

[0044]
independently hydrogen, deuterium, a substituted or unsub-
stituted C1 to C10 alkyl group, a substituted or unsubstituted
C6 to C20 aryl group, or —SiR'’R*®*R*?, wherein the R'” to
R'? are independently a substituted or unsubstituted C1to C6
alkyl group.

In the above Chemical Formula 1, R! to R'® are

[0045] OneofR' to R®is a functional group represented by
the following Chemical Formula 2, and another of the R'to
R¥is —SiR!"R®R*®. In addition, one of R® to R!% is a func-
tional group represented by the following Chemical Formula
2, and another of the R® to R'® is —SiR'"R!*R'°.

[0046] L isa bidentate ligand of a monovalent anion, and is
a ligand coordination-bonding with iridium through a
unshared electron pair of carbon or heteroatom, and n and m
are independently integers of 0 to 3, and n+m is one of
integers of 1 to 3.

[Chemical Formula 2]
R20

R23

[0047] The above Chemical Formula 2 is a form of a sub-
stituted or unsubstituted phenyl group, and in Chemical For-
mula 2, R*® to R** are independently hydrogen, deuterium, a
substituted or unsubstituted C1 to C10 alkyl group, or a
substituted or unsubstituted C6 to C20 aryl group, and *
denotes a position bonding with a carbon atom.

[0048] The compound represented by the above Chemical
Formula 1 for an organic optoelectric device necessarily has
a substituted or unsubstituted phenyl group represented by
the above Chemical Formula 2 in a main ligand having a
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2-phenylpyridine  backbone and also, necessarily
—SiR'7R'®R". The main ligand is marked as a combination
No. n or m among the ligands having a coordination bond
with iridium.

[0049] Herein, the compound represented by the above
Chemical Formula 1 for an organic optoelectric device may
have excellent heat resistance stability and life-span charac-
teristics and high luminous efficiency at a low driving voltage.
[0050] In general, a device manufactured by using a phos-
phorescent material has a drawback of sharply decreased
efficiency by an extinction phenomenon due to saturation ofa
triplet exited state at a high current density. This drawback
may be overcome by introducing a very bulky substituent into
a luminous material or making the luminous material have a
branch having a dendrimer structure to prevent the triplet-
triplet extinction phenomenon.

[0051] According to one embodiment, a dopant as the lumi-
nous material has decreased interactions among molecules
due to introduction of —SiR*’R**R'® and a phenyl group
having large steric hindrance and thus, is prevented from the
triplet-triplet extinction phenomenon and may realize a
device having very excellent life-span and luminous effi-
ciency. In addition, the introduction of a bulky substituent
decreases interactions among molecules and thus, may have
an effect on decreasing a deposition temperature.

[0052] In the above Chemical Formula 1, one main ligand
has one —SiR'"R'*R"°.

[0053] For example, in the above Chemical Formula 1, n
may be an integer of 1 to 3, one of R' to R* may be
—SiR'RR", and the rest of R' to R* may be indepen-
dently hydrogen, deuterium, or a substituted or unsubstituted
C1to C10 alkyl group. At the same time, one of R® to R® may
be the functional group represented by the above Chemical
Formula 2, and the rest of R® to R® may be independently
hydrogen, deuterium, or a substituted or unsubstituted C1 to
C10 alkyl group. In this case, the compound for an organic
optoelectric device may realize excellent heat resistance sta-
bility, life-span characteristics and luminous efficiency. The
introduction of a bulky substituent such as the—SiR'’R*®*R*®
and the phenyl group may make a ligand have an overall three
dimensional shape, and accordingly, a dopant as a luminous
material also has a bulky three dimensional structure sup-
pressing interactions among molecules and thus, may realize
a device having excellent life-span characteristics and lumi-
nous efficiency.

[0054] For specific examples, in the above Chemical For-
mula 1, n may be an integer of 1 to 3, R?is—SiR'"R'*®*R*® R®
is a phenyl group, and R', R® to R®>, R7 and R® may be
independently hydrogen, deuterium, or a substituted or
unsubstituted C1 to C10 alkyl group. In this case, the com-
pound for an organic optoelectric device has improved heat
resistance stability, life-span characteristic and luminous effi-
ciency.

[0055] When a phenyl group is substituted at the R®, the
phenyl group does not only change color purity of green
luminescence but also increases entire volume of molecules
and thus, minimizes interactions among the molecules,
resultantly realizing a light emitting device having high effi-
ciency and a long life-span.

[0056] For another example, in the above Chemical For-
mula 1, n may be an integer of 1 to 3, one of R" to R* may be
the functional group represented by the above Chemical For-
mula 2, another of the R* to R* may be —SiR*’R'*R"®, and
the rest of R' to R* and R’ to R® may be independently
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hydrogen, deuterium, or a substituted or unsubstituted C1 to
C10 alkyl group. Herein, the —SiR'"R'®R'? and the func-
tional group represented by Chemical Formula 2 may be
bonded at an ortho, meta, or para position.

[0057] For specific examples, in the above Chemical For-
mula 1, n may be an integer of 1 to 3, R* is a phenyl group, R?
is —SiR'R™R', and R', R* to R® may be independently
hydrogen, deuterium, or a substituted or unsubstituted C1 to
C10 alkyl group. In this case, the compound for an organic
optoelectric device has improved heat resistance stability,
life-span characteristic and luminous efficiency.

[0058] For another example, in the above Chemical For-
mula 1, n may be an integer of 1 to 3, one of R* to R* may be
—SiRYR'®R", and the rest of R' to R* may be indepen-
dently hydrogen, deuterium, or a substituted or unsubstituted
C1to C10 alkyl group. At the same time, one of R® to R® may
be the functional group represented by the above Chemical
Formula 2, and the rest of R® to R® may be independently
hydrogen, deuterium, or a substituted or unsubstituted C1 to
C10 alkyl group. At the same time, m may be an integer of 1
to 3, one of R? to R'? may be the functional group represented
by the above Chemical Formula 2, another of the R® to R*
may be —SiR'"R'®R"?, and the rest of R” to R'? and R** to
R'® may be independently hydrogen, deuterium, or a substi-
tuted or unsubstituted C1 to C10 alkyl group.

[0059] Herein, the —SiR'’R**R*? and the functional group
represented by Chemical Formula 2 may be bonded at an
ortho, meta, or para position.

[0060] In the above Chemical Formula 1, n may be an
integer of 1to 3, at least one of R to R® may be a substituted
or unsubstituted C1 to C20 alkyl group, specifically a unsub-
stituted C1to C10alkyl group, for example a methyl group. In
this case, thermal stability may be improved.

[0061] Inthe —SiR''R'*R'?, the R'” to R'® may be inde-
pendently a methyl group. That is to say, the —SiR'’R**R'?
may be a trimethylsilyl group. In this case, the compound for
an organic optoelectric device may realize improved heat
resistance stability, life-span characteristic and luminous effi-
ciency.

[0062] Inthe above Chemical Formula 1, n+m maybe 3. In
the above Chemical Formula 1, n or m may be 3. This means
thatin Chemical Formula 1, the ligand represented by L is not
included. In this case, its synthesis becomes easier and the
compound may be stabilized. Accordingly, a light emitting
device having life-span characteristics may be provided.

[0063] Inthe above Chemical Formula 1, n+#m may be 1 or
2. This means that in Chemical Formula 1, at least one of the
ligand represented by L is included. In this case, a color
tuning of the compound may be possible.

[0064] Inthe above Chemical Formula 1, L is an auxiliary
ligand, and may be selected from the following Chemical
Formulae -1 to L-14. These are examples of ligands repre-
sented by L, but the present invention is not limited thereto.

[Chemical Formula L-1]

Rio1
(6]
e \
. Rin
N
Rio3
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-continued -continued

[Chemical Formula I.-2] R [Chemical Formula L-7]
112

[Chemical Formula L-3]

[Chemical Formula L-8]

[Chemical Formula L-4]

[Chemical Formula L-9]
[Chemical Formula L-5]

[Chemical Formula L-6]
[Chemical Formula L-10]

Rios  Rios
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R

-continued

Ryp

Ryos

[Chemical Formula L-11]

[Chemical Formula L-12]

[Chemical Formula L-13]
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-continued

[Chemical Formula L-14]

[0065] In the above Chemical Formulae L-1 to [-14, the
asterisk (*) denotes a position bonding with iridium (Ir), and
R,o; to Ryy; are independently hydrogen, deuterium, a Cl1 to
C30 alkyl group substituted or unsubstituted with a halogen,
a C6 to C30 aryl group substituted or unsubstituted with a C1
to C30 alkyl, or a halogen.

[0066] R,,, to R,,s are independently hydrogen, deute-
rium, halogen, a substituted or unsubstituted C1 to C30 alkyl
group, a substituted or unsubstituted C1 to C30 alkoxy group,
a substituted or unsubstituted C3 to C30 cycloalkyl group, a
substituted or unsubstituted C2 to C30 alkenyl group, a sub-
stituted or unsubstituted C6 to C30 aryl group, a substituted or
unsubstituted C1 to C30 heteroaryl group, a substituted or
unsubstituted C1 to C30 amino group, a substituted or unsub-
stituted C6 to C30 arylamino group, SFs, a trialkylsilyl group
having a substituted or unsubstituted C1 to C30 alkyl group,
a dialkylarylsilyl group having a substituted or unsubstituted
C1 to C30 alkyl group and a C6 to C30 aryl group, or a
triarylsilyl group having a substituted or unsubstituted C6 to
C30 aryl group.

[0067] R,,s to R,,, are independently hydrogen, deute-
rium, a C1 to C30 alkyl group substituted or unsubstituted
with a halogen, a C6 to C30 aryl group substituted or unsub-
stituted with a C1 to C30 alkyl.

[0068] Specific examples of the above Chemical Formula 1
may be one of the following Chemical Formulae M-1 to
M-40, Chemical Formulae P-1 to P-26, and Chemical For-
mulae Q-1 to Q-46. These have a structure where the main
ligand is substituted with one phenyl group and one trimeth-
ylsilyl group. However, these are specific examples of
Chemical Formula 1 which is not limited thereto.



US 2015/0090974 A1l Apr. 2,2015

7
-continued
[Chemical Formula M-1]
_ _ [Chemical Formula M-5]
i
7~ x
s
Z N
\ Ir
O i
L —3
[Chemical Formula M-2] O
- _ [Chemical Formula M-6]
8
NP
I
O -

[Chemical Formula M-3]

[Chemical Formula M-7]

[Chemical Formula M-4]

\/

/7 N/ \
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-continued

[Chemical Formula M-8]

[Chemical Formula M-9]

\Si
e \/ﬁ
| A

\\Ir

= | d \N/ |
B AN |, AN

)

AN

[Chemical Formula M-10]

J -
~ x
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[Chemical Formula M-11]

[Chemical Formula M-12]

[Chemical Formula M-13]
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-continued

/Si | \
/N\
N
- N

[Chemical Formula M-14]

[Chemical Formula M-15]

Chemical Formula M-16]
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-continued

[Chemical Formula M-17]

[Chemical Formula M-18]

[Chemical Formula M-19]
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-continued

~
A
7

/|

3

N

~N
7N

>

7/ N\_/ N\

i/
N,
\Ir
S
e | AN
N
V a \\
O ¢

[Chemical Formula M-22]

[Chemical Formula M-20]

[Chemical Formula M-21]

10
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[Chemical Formula M-23]

[Chemical Formula M-24]

[Chemical Formula M-25]



US 2015/0090974 A1l Apr. 2,2015
11

-continued -continued

[Chemical Formula M-26] [Chemical Formula M-29]

/
\

/
A

\
Z

/

4

\_/
/
\
N/
/
J\

N

/

O
/A
[
OO
N\

[Chemical Formula M-30]

N
[Chemical Formula M-27] |
N
SN A
T O (] hig
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[0069] In another embodiment of the present invention, an
organic optoelectric device includes an anode, a cathode, and
at least one or more organic thin layer between the anode and
the cathode, and at least one of the organic thin layers may
include the compound for an organic optoelectric device.

[0070] The compound for an organic optoelectric device is
used in an organic thin layer and thus improves life-span
characteristics, efficiency characteristics, electrochemical
stability, and thermal stability of an organic optoelectric
device, and lowers a driving voltage.

[0071] The organic thin layer may be specifically an emis-
sion layer.
[0072] The organic optoelectric device may be an organic

light emitting diode, an organic photoelectric device, an
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organic solar cell, an organic transistor, an organic photo-
conductor drum, or an organic memory device.

[0073] More specifically, the organic optoelectric device
may be an organic light emitting diode. FIGS. 1 to 5 are
cross-sectional views showing organic light emitting diodes
including the compound for an organic optoelectric device
according to one embodiment of the present invention.
[0074] Referring to FIGS. 1 and 2, organic light emitting
diodes 100 and 200 according to one embodiment of the
present invention includes an anode 120, a cathode 110, and
at least one organic thin layer 105 between the anode and the
cathode.

[0075] The anode 120 includes an anode material having a
large work function to help hole injection into an organic thin
layer. Specific examples of the anode material includes: a
metal such as nickel, platinum, vanadium, chromium, copper,
zine, and gold, or alloys thereof; a metal oxide such as zinc
oxide, indium oxide, indium tin oxide (ITO), and indium zinc
oxide (IZO); a bonded metal and oxide such as ZnO:Al or
Sn0,:Sb; or a conductive polymer such as poly(3-methylth-
iophene), poly|3,4-(ethylene-1,2-dioxy)thiophene] (PEDT),
polypyrrole, and polyaniline, but is not limited thereto. It is
preferable to include a transparent electrode including indium
tin oxide (ITQ) as an anode.

[0076] Thecathode 110 includes a cathode material having
a small work function to help electron injection into an
organic thin layer. The cathode material includes: a metal
such as magnesium, calcium, sodium, potassium, titanium,
indium, yttrium, lithium, gadolinium, aluminum, silver, tin,
and lead, or alloys thereof; or a multi-layered material such as
LiF/Al Lig/Al, LiO,/Al, LiF/Ca, LiF/Al, and BaF,/Ca, but is
not limited thereto. It is preferable to include a metal elec-
trode including aluminum as a cathode.

[0077] Referring to FIG. 1, the organic light emitting diode
100 includes an organic thin layer 105 including only an
emission layer 130.

[0078] Referring to FIG. 2, a double-layered organic light
emitting diode 200 includes an organic thin layer 105 includ-
ing an emission layer 230 including an electron transport
layer (ETL), and a hole transport layer (HTL) 140. As shown
in FIG. 2, the organic thin layer 105 includes a double layer of
the emission layer 230 and hole transport layer (HTL) 140.
The emission layer 130 also functions as an electron transport
layer (ETL), and the hole transport layer (HTL.) 140 layer has
an excellent binding property with a transparent electrode
such as ITO or an excellent hole transport capability. In one
embodiment of the present invention, in FIG. 1 or 2, an
organic light emitting diode that further includes an electron
transport layer (ETL), an electron injectionlayer (EIL), a hole
injection layer, and the like as an organic thin layer 105 may
be provided.

[0079] InFIG.10rFIG. 2, the emission layers 130 and 230,
the hole transport layer (HTL) 140 or even though not drawn
in the drawings, one selected from the group consisting of the
electron transport layer (ETL), the electron injection layer
(EIL), the hole injection layer (HIL) and a combination
thereof which constitute the organic thin layer 105 may
include the compound for an organic optoelectric device.
[0080] Particularly the compound for an organic optoelec-
tric device may be used in the emission layers 130 and 230,
and may be used as a green phosphorescent dopant material in
the emission layers.

[0081] The organic light emitting diode may be manufac-
tured by: forming an anode on a substrate; forming an organic
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thin layer in accordance with a dry coating method such as _continued
evaporation, sputtering, plasma plating, and ion plating or a
wet coating method such as spin coating, dipping, and flow

coating; and providing a cathode thereon.
[0082] In another embodiment of the present invention, a
display device including the organic optoelectric device is ®
provided. K2C03
[0083] Hereinafter, the embodiments areillustrated in more @
detail with reference to examples. These examples, however,
should not in any sense be interpreted as limiting the scope of
the present invention.
(Preparation of Compound for Organic Optoelectronic
Device)
Preparation Example 1 | N
N,
O—
Preparation of Compound M-1 7 \\ / .
Ir
[0084] - v / Glycerol
Reaction Scheme 1
— —2
r Si— o+
\
N / \ B \li/ 7]
BOR:2 by ppn3y, AN
K2C03 |
— N
1,4-dioxane/ 2N
O O 20 ™ Ir
L~
Si— M-1
Q \N / \ @ indicates text missing or illegible when filed
1
| [0085] Preparation of Compound 1
\Si/ [0086] 87 g(377.97 mmol) of 5-trimethylsilyl-2-bromopy-
ridine (Organic Electrinics 10 (2009) p. 1066-1073), 89.82 g
AN (453.56 mmol) of 3-biphenylboronic acid, 630 mL of 1,4-
| dioxane, and 378 mL of a 2 M-potassium carbonate aqueous
N solution were mixed in a 2 L round-bottomed flask equipped
with an agitator having a nitrogen atmosphere, 13.1 g (11.34
IrCI3 x 20 () @) 120 (3:1) mmol) of tetrakistriphenyl phosphine palladium (0) was

added thereto, and the mixture was heated and refluxed under
a nitrogen stream for 12 hours. When the reaction was termi-
nated, an organic layer was separated, and a solvent was all
removed therefrom. Then, column chromatography was per-
formed, obtaining 53.34 g of a compound 1 (a yield: 47%).

[0087] Preparation of Compound 2

1 [0088] 22.36 g (74 mmol) of the compound 1, 8.8 g (29
mmol) of iridium chloride, 123 mL of 2-ethoxyethanol, and
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41 mL of distilled water were put in a 500 mL round-bot-
tomed flask and then, heated and refluxed for 24 hours. When
the reaction was terminated, the resultant was cooled down to
room temperature, and a solid produced during the reaction
was filtered and washed with water and methanol. The solid
was dried in a vacuum oven, obtaining 15.8 g of a compound
2 (a yield: 64%).

[0089] Preparation of Compound 3

[0090] 23 g (13.95 mmol) of the compound 2, 3.072 g
(30.68 mmol) of 2.4-pentanedione, and 14.78 g (139.47
mmol) of sodium carbonate were dissolved in 140 mL of
2-ethoxyethanol in a 500 mL round-bottomed flask, and the
solution was heated and refluxed for 5 hours. When the reac-
tion was terminated, the resultant was cooled down to room
temperature, and a solid produced therein was filtered. Then,
13 g of a compound 3 (a yield: 52%) was obtained by per-
forming column chromatography.

[0091] Preparation of Compound M-1

[0092] 13.584 g (15.16 mmol) of the compound 3 and 13.8
£ (45.47 mmol) of the compound 1 were dissolved in 150 mL
of glycerol in a 250 mL round-bottomed flask, and the solu-
tion was heated and refluxed at 220° C. for 12 hours. The
reaction was terminated by pouring water to the reactant, and
a solid produced therein was filtered. Then, a solid produced
therein was washed with water and methanol, dissolved in
dichloromethane, separated through column chromatogra-
phy, and then, recrystallized, obtaining 9 g of a compound
M-1 (a yield: 27%).

[0093] caled. CooHgoItN,Sis: C, 65.54; H, 5.50; Ir, 17.48;
N, 3.82; Si, 7.66. found: C, 65.62; H, 5.53; N, 3.91.

Preparation Example 2

Preparation of Compound P-2

[0094]

Reaction Scheme 2
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-continued
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[0095]

[0096] 30.0 g (33.48 mmol) of the compound 3 according
to Preparation Example 1 and 15.58 g (100.44 mmol) of
2-phenylpyridine were dissolved in 300 mL of glycerol in a
250 mL round-bottomed flask, and the solution was heated
and refluxed at 220° C. for 12 hours. The reaction was termi-
nated by pouring the reactant to water, and a solid produced
therein was filtered. The solid was washed with water and
methanol, dissolved in dichloromethane, separated through
column chromatography, and recrystallized, obtaining 9.54 g
of a compound P-2 (a yield: 30%).

[0097] calod. Cyy HIrN;Siy: C, 64.39; H, 5.09; Ir, 20.20;
N, 4.42; Si, 5.90. found: C, 64.28; I, 5.04; N, 4.44.

Preparation of Compound P-2

Preparation Example 3

Preparation of Compound P-3

[0098]
Reaction Scheme 3
IICI3 H20 +
2-ethoxyethanol:H20 (3:1)
|
7 |
AN acetylacetonate,

K2C03
D ———
Cl \ 2-ethoxyethanol

P-3-1
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[0099] Preparation of Compound P-3-1
[0100] 79.32 g(511.10 mmol) of 2-phenylpyridine, 61.04 g

(204.44 mmol) of iridium chloride, 852 mL of 2-ethoxyetha-
nol, and 283 mL of distilled water were put in a 100 mL
round-bottomed flask and then, heated and refluxed for 24
hours. When the reaction was terminated, the resultant was
cooled down to room temperature, and a solid produced dur-
ing the reaction was filtered and then, washed with water and
methanol. The solid was dried in a vacuum oven, obtaining 80
g of a compound P-3-1 (a yield: 73%).

[0101] Preparation of Compound P-3-2

[0102] 80 g (74.62 mmol) of the compound P-3-1, 16.42 g
(164.04 mmol) of 2,4-pentanedione, and 79.06 g (746.20
mmol) of sodium carbonate were dissolved in 800 mL of
2-ethoxyethanol in a 2000 mL round-bottomed flask and
then, heated and refluxed for 5 hours. When the reaction was
terminated, the resultant was cooled down to room tempera-
ture, and a solid produced therein was filtered. Then, 25.04 g
of a compound P-3-2 (a yield: 56%) was obtained through
column chromatography.

[0103] Preparation of Compound P-3

[0104] 25.0 g (41.68 mmol) of the compound P-3-2 and
37.94 g (125.04 mmol) of the compound 1 according to
Preparation Example 1 were dissolved in 450 mL of glycerol
in a 250 mL round-bottomed flask, and the solution was
heated and refluxed at 220° C. for 12 hours. The reaction was
terminated by pouring the reactant to water, and a solid pro-
duced therein was filtered. The solid was washed with water
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and methanol, dissolved in dichloromethane, separated

through column chromatography, and recrystallized, obtain-

ing 10.71 g of a compound P-3 (a yield: 32%).

[0105] caled. C,,H;6IrNSSI: C, 62.82; H, 4.52; I, 23.94; N,

5.23; 8i, 3.50. found: C, 62.79; H, 4.50; N, 5.20.
Preparation Example 4

Preparation of P-11
[0106]

Reaction Scheme 4

—_—
‘ glycerol

/N

[0107]
sized by using 13.001 g (14.51 mmol) of the compound 3
according to Preparation Example 1 and 10.679 g (43.53
mmol) of a compound K-1-1 (KR2011-0065496 A, page 87)
in a 250 mL round-bottomed flask according to the same
method as a method of preparing the compound M-1.

5 g of a compound P-11 (a yield: 31%) was synthe-

[0108] caled. CoH,IrN.Si,: C, 66.89; H, 5.23; Ir, 18.46;
N, 4.03; Si, 5.39. found: C, 66.92; H, 5.24; N, 4.09.
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Preparation Example 5

Preparation of Compound P-12
[0109]

Reaction Scheme 5

B —

glycerol

Cl N

ICI3 xH20 +
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[0110] 4.8 g of a compound P-12 (a yield: 30%) was syn-
thesized by using 16.2 g (37.67 mmol) of the compound
K-1-3 according to Preparation Example 1 and 34.3 g (113.02
mmol) of the compound 1 in a 250 mL round-bottomed flask
according to the same method as a method of preparing the
compound M-1.

[0111] caled. Co H,IrN,Si: C, 68.40; 1, 4.92; Ir, 19.55; N,
4.27: Si, 2.86. found: C, 68.50; 1, 4.90; N, 4.29.

Preparation Example 6

Preparation of Compound P-10

[0112]

Reaction Scheme 6

OH \/

| Si

Br B
N Pd(PPh3)4, —
OH  xico3
N e
1 4-dioxane/ \ /
H20 N

P-10-1

_—
2-ethoxyethanol:H20
(3:1)
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[0113] Preparation of Compound P-10-1

[0114] 130.11 g (491.27 mmol) of 5-bromo-2-chloro-4-
trimethylsilylpyridine (AINNOS, ABI Chem, AC2AOF7FP),
118.06 g (968.24 mmol) of phenylboronic acid, 560 mL of
THF, 560 mL of toluene, and 560 mL of a 2.5 M-potassium
carbonate aqueous solution were mixed in a round-bottomed
flask equipped with an agitator having a nitrogen atmosphere,
2432 g (21.05 mmol) of tetrakistriphenyl phosphine palla-
dium (0) was added thereto, and the mixture was heated and
refluxed under a nitrogen stream for 12 hours. When the
reaction was terminated, an organic layer was separated, and
a solvent therein was all removed. Then, 83.04 g of a com-
pound P-10-1 (a yield: 65%) was obtained through column
chromatography.

[0115] Preparation of Compound P-10-2

[0116] 35.57 g (117.22 mmol) of the compound P-10-1,
14.01 g (46.89 mmol) of iridium chloride, 195 mL of
2-ethoxyethanol, and 65 mL of distilled water were put in a
500 mL round-bottomed flask and then, heated and refluxed
for 24 hours. When the reaction was terminated, the resultant
was cooled down to room temperature, and a solid produced
during the reaction was filtered and washed with water and

Apr. 2,2015

acetylacetonate, K2CO3

o

2-ethoxyethanol

Ir

\/

methanol. The solid was dried in a vacuum oven, obtaining
27.5 g of a compound P-10-2 (a yield: 70%).

[0117] Preparation of Compound P-10-3

[0118] 23 g(13.95 mmol)ofthe compound P-10-2,3.072 g
(30.68 mmol) of 24-pentanedione, and 14.78 g (139.47
mmol) of sodium carbonate were put in a 500 mL round-
bottomed flask, dissolved in 140 mL of 2-ethoxyethanol, and
the solution was heated and refluxed for 5 hours. When the
reaction was terminated, the resultant was cooled down to
room temperature, and a solid produced therein was filtered.
Then, 13 gof'a compound P-10-3 (ayield: 52%) was obtained
through column chromatography.

[0119]

[0120] 6.37 g (40%) of a compound P-10 was synthesized
according to the same method as a method of preparing the
compound M-1 by using 13 g (14.49 mmol) of the compound
P-10-3 and 13.19 g (43.48 mmol) of the compound P-10-1 in
a 500 mL round-bottomed flask.

[0121] caled. CooHgoIrN,Siy: C, 65.54; H, 5.50; Ir, 17.48;
N, 3.82; Si, 7.66. found: C, 65.62; H, 5.60; N, 3.90.

Preparation of Compound P-10
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Preparation Example 7

Preparation of Compound P-13

[0122]

Reaction Scheme 7
~
| x
N O=—
\\Ir/ +
L\ /
0]
— —>
glycerol
I\i AN
S
J
| AN
Z N\
/Ir
AN
| Va

[0123] 6.13 g (38%) of a compound P-13 was synthesized
by using 15 g (16.72 mmol) of the compound 3 according to
Preparation Example 1 and 8.49 g (50.17 mmol) of 3-methyl-
2-phenylpyridine (TCIM0932) in a 250 mL round-bottomed
flask according to the same method as a method of preparing
the compound M-1.

[0124] caled. Co,HgoItN,Si,: C, 64.70; H, 5.22; Ir, 19.91;
N, 4.35; Si, 5.82. found: C, 64.80; H, 5.27; N, 4.45.

30

[0125]

IICI3 H20 +
2-ethoxyethanol:H20 (3: 1)

\N
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Preparation Example 8

Preparation of Compound P-14

[Reaction Scheme 8]
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[0126] Preparation of Compound P-14-1

[0127] 99.12 g (586.11 mmol) of 3-methyl-2-phenylpyri-
dine, 70.0 g (234.44 mmol) of iridium chloride, 976 mL of
2-ethoxyethanol, and 326 mL of distilled water were mixed in
a2 L round-bottomed flask and then, heated and refluxed for
24 hours. Whenthe reaction was terminated, the resultant was
cooled down to room temperature, and a solid produced dur-
ing the reaction was filtered and then, washed with water and
methanol. The solid was dried in a vacuum oven, obtaining
90.5 g of a compound P-14-1 (a yield: 68%).

[0128] Preparation of Compound P-14-2

[0129] 90.5g(80.22 mmol) of the compound P-14-1, 17.67
2 (176.48 mmol) of 2,4-pentanedione, and 110.87 g (802.18
mmol) of sodium carbonate were put in a 2 L round-bottomed
flask and dissolved in 850 mL of 2-ethoxyethanol, and the
solution was heated and refluxed for 5 hours. When the reac-
tion was terminated, the resultant was cooled down to room
temperature, and a solid produced therein was filtered. Then,
39.57 g of a compound P-14-2 (a vield: 51%) was obtained
through column chromatography.

[0130] Preparation of Compound P-14

[0131] 24.13 g ofa compound P-14 (36%) was synthesized
by using 39 g (80.64 mmol) of the compound P-14-2 and
73.42 g (241.92 mmol) of the compound 1 according to
Preparation Example 1ina 1 L round-bottomed flask accord-
ing to the same method as a method of preparing the com-
pound M-1.

[0132] calcd. Cp H,0IrN,Si: C, 63.59; H, 4.85;Ir, 23.13; N,
5.06; Si,3.38. found: C, 63.68; H, 4.93; N, 5.13.

[0133] (Manufacture of Organic Light Emitting Diode)

Comparative Example 1

[0134] A glass substrate coated with 1500 A-thick 1TO
(indium tin oxide) was ultrasonic wave-washed with a dis-
tilled water. When the washing with distilled water was ter-
minated, the coated glass substrate was ultrasonic wave-
washed with a solvent such as isopropyl alcohol, acetone,
methanol and the like, dried, delivered to a plasma cleaner,
cleaned for 5 minutes by using an oxygen plasma, and deliv-
ered to a vacuum depositor. The ITO transparent electrode
was used as an anode, and HTM (N-(biphenyl-4-y1)-9,9-
diphenyl-N-(4-(9-phenyl-9H-carbazole)-3-yl)phenyl)9H-
fluorene-2-amine) represented by the following Chemical
Formula 7Z-1 was vacuum-deposited on the ITO substrate to
form a 1200 A-thick hole injection layer (HIL).

[Chemical Formula Z-1]

N

D A0
QST

(s
9,
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[0135] On the hole transport layer (HTL), a 300 A-thick
emission layer was formed by using CBP as a host and doping
the host with 7 wt % of PhGD (tris(3-methyl-2-pyridine)
iridium) represented by the following Chemical Formula Z-2
as a green phosphorescent dopant.

[Chemical Formula Z-2]

Ir

™
L

[0136] On the emission layer, 50 A-thick BAlq (bis(2-me-
thyl-8-quinolinolato-N1,08)-(1,1'-biphenyl-4-olatoJalumi-
num)) represented by the following Chemical Formula 7Z-3
and 250 A-thick Alg3 (tris(8-hydroxyquinolinato)alu-
minium) represented by the following Chemical Formula 7-4
were sequentially stacked to form an electron transport layer
(ETL). On the electron transport layer (ETL), 5 A-thick LiF
and 1000 A-thick Al were sequentially vacuum-deposited to
form a cathode, preparing an organic light emitting diode.

[Chemical Formula Z-3]

Ny

[Chemical Formula Z-4]

/N

Al

Comparative Example 2

[0137] An organometallic compound represented by the
following Chemical Formula T-1 was manufactured accord-
ing to the same method as a method used in Preparation
Example 1 in order to compare characteristics of the com-
pounds according to the present invention, and an organic
light emitting diode was manufactured according to the same
method as a method used in Comparative Example 1 except
for using 10 wt % of the compound represented by the fol-
lowing Chemical Formula T-1 instead of PhGD represented
by the above Chemical Formula Z-2 as a green phosphores-
cent dopant.
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[Chemical Formula T-1]

S —
| A
AN
\Ir
v
L —3
Example 1

[0138] An organic light emitting diode was manufactured
according to the same method as a method used in Compara-
tive Example 1 except for using 10 wt % of the compound
M-1 according to Preparation Example 1 instead of PhGD
represented by the above Chemical Formula 7Z-2 as a green
phosphorescent dopant.

Example 2

[0139] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 2 instead of the
dopant according to Preparation Example 1.

Exaniple 3

[0140] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 3.

Example 4

[0141] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 4.

Example 5

[0142] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 5.

Example 6

[0143] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 6.

Example 7

[0144] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 7.

Example 8

[0145] An organic light emitting diode was manufactured
according to the same method as Example 1 except for using
the dopant according to Preparation Example 8.
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[0146] (Performance Measurement of Organic Light Emit-
ting Diode)
[0147] Current density change and luminance change of

each organic light emitting diode according to the Examples
1 to 8 and Comparative Examples 1 and 2 depending on a
voltage were measured, and thus luminous efficiency and
life-span characteristics were evaluated. Specific measure-
ment methods are as follows, and the results are shown in the
following Table 1.

[0148] (1) Measurement of Current Density Change
Depending on Voltage Change

[0149] The obtained organic light emitting diodes were
measured for current value flowing in the unit device while
increasing the voltage from 0 V to 10 V using a current-
voltage meter (Keithley 2400), and the measured current
value was divided by area to provide the results.

[0150] (2) Measurement of Luminance Change Depending
on Voltage Change

[0151] Luminance was measured by using a luminance
meter (Minolta Cs-1000A), while the voltage of the organic
light emitting diodes was increased from 0V to 10 V.

[0152] (3) Measurement of Luminous Efficiency

[0153] The Iluminance, current density, and voltage
obtained from the (1) and (2) were used to calculate current
efficiency (cd/A) at the same luminance (9000 cd/m?).

[0154] (4) Measurement of Life-span
[0155] A decreasing time of luminous efficiency by 3% was
measured maintaining luminance (cd/m?) at 6000 cd/m?.
TABLE 1
Device
Chemical Luminous life-span (h) T97
Formula efficiency (cd/A) (%) at 6000 nit
Comparative Example Z-2 46 2
1
Comparative Example T-1 46.8 <10 min
2
Example 1 M-1 55 52
Example 2 P-2 49 47
Example 3 P-3 48 50
Example 4 P-11 47 40
Example 5 P-12 46.1 45
Example 6 P-10 46.8 40
Example 7 P-13 50.6 42
Example 8 P-14 51.3 41
[0156] As shown in Table 1, the organic light emitting

diodes manufactured by using a material provided in the
present invention showed much excellent luminous efficiency
and life-span. The result shows that the compound according
to the present invention may be used as a preferable material
for an organic light emitting diode.

[0157] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims. Therefore, the aforementioned embodi-
ments should be understood to be exemplary but not limiting
the present invention in any way.

[Description of Symbols]

110: cathode
103: organic thin layer

100: organic light emitting diode
120: anode
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-continued

[Description of Symbols]

130: emission layer
230: emission layer + electron transport
layer (ETL)

140: hole transport layer (HTL)

1. A compound for an organic optoelectric device, the
compound being represented by the following Chemical For-
mula 1:

[Chemical Formula 1]

RIS

wherein, in the above Chemical Formula 1,

R' to R'C are independently hydrogen, deuterium, a sub-
stituted or unsubstituted C1 to C10 alkyl group, a sub-
stituted or unsubstituted C6 to C20 aryl group, or
—SiR'R'®R*® where R'” to R'® are independently a
substituted or unsubstituted C1 to C6 alkyl group,

one of R' to R® is a functional group represented by the
following Chemical Formula 2, and another of R' to R®
is —SiR'"R™R"?,

one of R” to R is a functional group represented by the
following Chemical Formula 2, and another of R to R*®
is —SiR'"R™R"?,

L is a bidentate ligand of a monovalent anion, and is coor-
dination bonded with iridium through an unshared elec-
tron pair of carbon or a heteroatom, and

nand m are independently integers of 0 to 3, and n+m is an
integer of 1 to 3,

[Chemical Formula 2]
R20

R23

wherein, in the above Chemical Formula 2,

R*° to R** are independently hydrogen, deuterium, a sub-
stituted or unsubstituted C1 to C10 alkyl group, or a
substituted or unsubstituted C6 to C20 aryl group, and

* denotes a bonding position with a carbon atom.

2. The compound for an organic optoelectric device of

claim 1, wherein, in the above Chemical Formula 1,

Apr. 2,2015

nis an integer of 1 to 3,

one of R! to R*is —SiR'’R!®*R*, and the rest of R! to R*
are independently hydrogen, deuterium, or a substituted
or unsubstituted C1 to C10 alkyl group, and

one of R® to R® is the functional group represented by the

above Chemical Formula 2, and the rest of R® to R® are
independently hydrogen, deuterium, or a substituted or
unsubstituted C1 to C10 alkyl group.
3. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1,
nis an integer of 1 to 3,
one of R! to R*is the functional group represented by the
above Chemical Formula 2, and another of R to R* is
—SiR'R'®R', and

the rest of R' to R* and R® to R® are independently hydro-
gen, deuterium, or a substituted or unsubstituted C1 to
C10 alkyl group.

4. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1, R to
R'? are each a methyl group.

5. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1,

nis an integer of 1 to 3,

R?is —SiRYR'RY?,

RS is a phenyl group, and

R', R? to R®, R7, and R® are independently hydrogen,

deuterium, or a substituted or unsubstituted C1 to C10
alkyl group.

6. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1,

nis an integer of 1 to 3,

R? is a phenyl group,

R*is —SiR''R"*R", and

R* and R* to R® are independently hydrogen, deuteriuni, or

a substituted or unsubstituted C1 to C10 alkyl group.

7. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1, n+mis 3.

8. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1, n+m is 1
or2.

9. The compound for an organic optoelectric device of
claim 1, wherein, in the above Chemical Formula 1, L is one
of the following Chemical Formulae L-1 to L-14:

[Chemical Formula L-1]

Rio1
(0]
e \
" Rio2
N
Ryo3

[Chemical Formula L-2]

Rios
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-continued
[Chemical Formula I.-3]

[Chemical Formula I.-4]

[Chemical Formula L-5]

[Chemical Formula L-6]

Ryos

[Chemical Formula L-7]

Rios

Rin

Rz

-continued

Rin
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[Chemical Formula L-8]

[Chemical Formula L-9]

[Chemical Formula L-10]

[Chemical Formula L-11]
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_continued cycloalkyl group, a substituted or unsubstituted C2 to

[Chemical Formula 1-12] (30 alkenyl group, a substituted or unsubstituted C6 to
C30 aryl group, a substituted or unsubstituted C1 to C30
heteroaryl group, a substituted or unsubstituted C1 to
C30 amino group, a substituted or unsubstituted C6 to
C30 arylamino group, SFs, a trialkylsilyl group having
substituted or unsubstituted C1 to C30 alkyl groups, a
dialkylarylsilyl group having substituted or unsubsti-
tuted C1 to C30 alky! groups and a C6 to C30 aryl group,
or a triarylsilyl group having substituted or unsubsti-
tuted C6 to C30 aryl groups, and

R, ¢ to Ry, are independently hydrogen, deuterium, a Cl1

to C30 alkyl group that is unsubstituted or substituted

[Chemical Formula 1-13] with a halogen, or a C6 to C30 aryl group that is unsub-
stituted or substituted with a C1 to C30 alkyl group.

10. The compound for an organic optoelectric device of
claim 1, wherein the above Chemical Formula 1 is one of the
following Chemical Formulae M-1 to M-40, Chemical For-
mulae P-1 to P-26, or Chemical Formulae Q-1 to Q-46:

[Chemical Formula M-1]

Ir

\/

[Chemical Formula L-14]

[Chemical Formula M-2]

Ir

\/

Ris L —3
[Chemical Formula M-3]

wherein, in the above Chemical Formulae L-1 to L-14,

the asterisk (*) denotes a position bonding with iridium,

R0, to R are independently hydrogen, deuterium, a C1
to C30 alkyl group that is unsubstituted or substituted
with a halogen, a C6 to C30 aryl group that is unsubsti-
tuted or substituted with a C1 to C30 alkyl group, or a
halogen,

R o4 to Ry, 5 are independently, hydrogen, deuterium, a
halogen, a substituted or unsubstituted C1 to C30 alkyl
group, a substituted or unsubstituted C1 to C30 alkoxy
group, a substituted or unsubstituted C3 to C30
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-continued -continued

[Chemical Formula M-4] [Chemical Formula M-7]

[Chemical Formula M-5] [Chemical Formula M-8]

\/

[
a%e
()
//LT‘
7\

_ _ [Chemical Formula M-6] [Chemical Formula M-9]

\/
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-continued -continued

[Chemical Formula M-10] [Chemical Formula M-13]
\Si - =
e | AN — N —
a | X
AN Z "N
BN \1
T
N
| 7
« g

[Chemical Formula M-11]

[Chemical Formula M-14]

_ \_ |
| | \Si/
~ N
|1 \>Ir AN B ]
N |
] U N
N Ir/
L -2 \\N/ |
¢ oy

[Chemical Formula M-12]

N - —
| | N [Chemical Formula M-15]
N 2
T >4 |
\N —
- \ | ) /
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-continued

Chemical Formula M-16]

)

[Chemical Formula M-17]

[Chemical Formula M-18]

[Chemical Formula M-19]

Apr. 2,2015

-continued
[Chemical Formula M-20]
NP
Si
N
| AL
d
g )
AN

[Chemical Formula M-21]

[Chemical Formula M-22]
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-continued -continued

[Chemical Formula M-23] [Chemical Formula M-26]

[Chemical Formula M-24]

| [Chemical Formula M-27]

YN0 O O
N
LN, 7N,
/\N/
(] Jl U

[Chemical Formula M-25]

[Chemical Formula M-28]

A | N A
/N\H/%
\\N/
E(\z
Zz
9
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-continued -continued

[Chemical Formula M-29] [Chemical Formula M-32]

[Chemical Formula M-30]

| [Chemical Formula M-33]

of C
| X
7 \\Ir
L~ \N/
g 10

[Chemical Formula M-31]

l [Chemical Formula M-34]
| 7
¥ ~
\N =
\ W
— -2
9
~

z
A

/

[
L
o
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-continued -continued
[Chemical Formula M-35] [Chemical Formula M-38]
N |
| | —Si—
N 2 — _
Si
| >Ir ‘ \
\ . .
N | > \ p
A Ir
N Z
g
B O — O N |,/
Si
L | 1,
[Chemical Formula M-36]
N _ —
| | O [Chemical Formula M-39]
N N
R \ yd _ | -

N A | N /|
O g 2NN

L 4, N
Pi

[Chemical Formula M-37]

/

NZ

O x |\li/
|
L -, / |
O X

[Chemical Formula M-40]

/

N\

/

/" \\

I

\

4

7\

N

N

=
AN

P

Si 4
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-continued -continued

[Chemical Formula P-1] [Chemical Formula P-4]

—
[=y

\/

/' \

/_7‘\\//\
_f_

[Chemeial Formula P-2]

[Chemical Formula P-5]

d
\\N/
9

[Chemical Formula P-6]

\\Ir
N
N
7]

[Chemical Formula P-3]

/ N/ N/ \
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-continued -continued

[Chemical Formula P-7]

[Chemical Formula P-11]
/ / =
9
N
AN |\
[Chemeial Formula P-8] Z
-y ]

| [Chemical Formula P-12]

\Ir
NS |
|

. AN

[Chemical Formula P-9]

~N
\§/ g % [Chemical Formula P-13]

[Chemical Formula P-10]

/7 N/ N/ N\

N/

/ N_/ N_/ \
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-continued -continued

[Chemical Formula P-14] [Chemical Formula P-17]

[Chemical Formula P-15] [Chemical Formula P-18]

[Chemical Formula P-19]

[Chemical Formula P-16]
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-continued -continued

[Chemical Formula P-20] [Chemical Formula P-23]

[Chemical Formula P-21] O
O [Chemical Formula P-24]

x - -

~/

N,
7N A
~N

[
X

[Chemical Formula P-22]

s
P
P4 \\Ir/O_
LN/




US 2015/0090974 Al Apr. 2, 2015
46

-continued -continued

[Chemical Formula P-26] [Chemical Formula Q-4]

—2

[Chemical Formula Q-5]

&

[Chemical Formula Q-6]

3

[Chemical Formuula Q-7]

\Ir
N
9

[Chemical Formula Q-1]

[Chemical Formula Q-2]

[Chemical Formula Q-3]
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47
-continued -continued
[Chemical Formula Q-8] [Chemical Formula Q-12]
SN | SN |
AN X
— —2 - -2
[Chemical Formula Q-9] [Chemical Formula Q-13]
[Chemical Formula Q-10] [Chemical Formula Q-14]

%

[Chemical Formula (3-15]

%

[Chemical Formula Q-11]

\\N/ |
AN

N
N
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-continued -continued
[Chemical Formula Q-16] [Chemical Formula -19]
SN \N g |
x X
= 2
[Chemical Formula Q-17] [Chemical Formula Q-20]

<
\Ir /N O
L \ \Ir/

E o
™~
' 9

[Chemical Formula Q-18]

I [Chemical Formula Q-21]
\N p
= |
AN

[

{0
/

/
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-continued -continued
[Chemical Formula -22]

O [Chemical Formula Q-26]

< S
NP | yd \ﬁ
a 0
LN -2 \\Ir/ \
. | N —
O LY
[Chemical Formula Q-23]
_ ]
(. .
_\S|i -
7 | AN
P N\ - _ [Chemical Formula Q-27]
>Ir ‘ \
\N/ \| PAN 0

S
L , \O _
[Chemical Formula Q-24] O

O \\N z [Chemical Formula Q-28]
x .

L -2
[Chemical Formula Q-25]
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-continued -continued

[Chemical Formula Q-29] [Chemical Formula Q-32]

[Chemical Formula Q-30] [Chemical Formula (3-33]

>Ir
\N/ |
Ju
e |
[Chemical Formula Q-31] [Chemical Formula Q-34]
e i |
| X
| P
\Ir/
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-continued -continued

[Chemical Formula Q-35] [Chemical Formula Q-38]

/Ti\

[Chemical Formula Q-36]
[Chemical Formula Q-39]

[Chemical Formula Q-37]
[Chemical Formula Q-40]
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-continued

[Chemical Formula -41]

S
_ | G
PZN e
>Ir |Sl\
\N/ |
AN

— 2

[Chemical Formula Q-42]

p
N _
N S
N i<
N |
\
L -1

[Chemical Formula 3-43]

N7

Si
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-continued
[Chemical Formula (3-44]

Si \Si/

[Chemical Formula Q-46]

11. An organic light emitting diode, comprising:

an anode, a cathode, and

an organic thin layer interposed between the anode and the

cathode,

wherein the organic thin layer includes the compound for

an organic optoelectric device of claim 1.

12. The organic light emitting diode of claim 11, wherein
the organic thin layer is an emission layer.

13. The organic light emitting diode of claim 12, wherein
the compound for an organic optoelectric device is used as a
dopant in the emission layer.

14. A display device comprising the organic light emitting
diode of claim 11.
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