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(57) ABSTRACT

A compound for an organic optoelectronic device represented
by Chemical Formula 1:

Chemical Formula 1
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wherein groups X' to X% Y!, Y2, L, L, Ar*, Ar?, and vari-
ables m1, m2, nl, and n2 are described in the specification.
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COMPOUND FOR ORGANIC
OPTOELECTRONIC DEVICE, ORGANIC
LIGHT EMITTING DIODE INCLUDING THE
SAME, AND DISPLAY INCLUDING THE
ORGANIC LIGHT EMITTING DIODE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0006061 filed on Jan. 18, 2013, and
Korean Patent Application No. 10-2013-0134421 filed on
Nov. 6, 2013, and all the benefits accruing therefrom under 35
U.S.C. §119, the contents of which are incorporated herein in
their entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] A compound for an organic optoelectronic device,
an organic light emitting diode including the compound, and
a display device including the organic light emitting diode
and having excellent life-span, efficiency, electrochemical
stability, and thermal stability are disclosed.

[0004] 2. Description of the Related Art

[0005] An organic photoelectric device is a device requir-
ing a charge exchange between an electrode and an organic
material by using holes or electrons.

[0006] An organic optoelectronic device may be classified
in accordance with its driving principles. A first organic opto-
electronic 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 separated into
electrons and holes, and the electrons and holes are trans-
ferred to different electrodes as a current source (voltage
source).

[0007] A second organic optoelectronic 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.

[0008] Examples of the organic optoelectronic device
include an organic light emitting diode, an organic solar cell,
an organic photoconductor drum, an organic transistor, and
the like, which require a hole injecting or transport matetial,
an electron injecting or transport material, or a light emitting
material.

[0009] Particularly, an organic light emitting diode
(“OLED”) has recently drawn attention due to an increasing
demand for flat panel displays. In general, organic light emis-
sion refers to conversion of electrical energy into photo-
energy.

[0010] Such an organic light emitting diode converts elec-
trical energy into light by applying a 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. The organic material layer includes a multi-layer
including different materials, for example a hole injection
layer (“HIL”), a hole transport layer (“HTL”), an emission
layer, an electron transport layer (“ETL”), and an electron
injection layer (“EIL”), in order to improve efficiency and
stability of an organic light emitting diode.

[0011] In such an organic light emitting diode, when a
voltage is applied between an anode and a cathode, holes from
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the anode and electrons from the cathode are injected into 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.

[0012] 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
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.

[0013] 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-
porting material, an electron injection material, and the like.
[0014] 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.

[0015] 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.

[0016] In order to achieve excellent performance in an
organic light emitting diode, a material constituting an
organic material layer, for example a hole injection material,
ahole transport material, a light emitting material, an electron
transporting 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 entirely satisfactory and
thus there is a need for a novel material. This material devel-
opment is also required for other organic optoelectronic
devices.

[0017] A 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. A
polymer organic light emitting diode manufactured in an
Inkjet or spin coating method has an advantage of low initial
cost and being applicable to a large display.

[0018] Bothlow molecular organic light emitting and poly-
mer organic light emitting diodes have advantages of self-
light emission, high speed response, wide viewing angle,
ultra-thinness, high image quality, durability, large driving
temperature range, and the like. In particular, the organic light
emitting diodes have good visibility due to the self-light
emission characteristic compared with a conventional LCD
(liquid crystal display), and have an advantage of decreasing
thickness and weight of an LCD by up to a third, because they
can function without a backlight.

[0019] In addition, since the organic light emitting diodes
have a response speed of a microsecond unit, which is 1,000
times faster than an LCD, they can realize a perfect motion
picture without an after-image. Based on these advantages,
the organic light emitting diodes have been developed to have
aremarkable 80 times the efficiency and more than 100 times
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the life-span since they first came out in the late 1980s.
Recently, the organic light emitting diodes have become rap-
idly larger, so making and using a 40-inch organic light emit-
ting diode panel is now possible.

[0020] The organic light emitting diodes are simulta-
neously required to have improved luminous efficiency and
life-span in order to be larger. Such luminous efficiency
requires smooth conibination between holes and electrons in
an emission layer. However, since an organic material in
general has slower electron mobility than hole mobility, it has
a drawback of inefficient combination between the holes and
the electrons. Accordingly, increasing electron injection and
mobility from a cathode and simultaneously preventing
movement of holes is desired.

[0021] Particularly, in order to improve the life-span of the
organic light emitting diode, it is desired to prevent material
crystallization caused by Joule heat generated during device
operation. Accordingly, there has been a strong need for an
organic compound having excellent electron injection prop-
erties, mobility, and high electrochemical stability.

SUMMARY

[0022] A compound for an organic optoelectronic device
that may act as a light emitting or electron injection and/or
transport material, and also act as a light emitting host along
with an appropriate dopant, is provided.

[0023] An organic light emitting diode having excellent
life-span, efficiency, driving voltage, electrochemical and
thermal stability and a display device including the same are
provided.

[0024] Inanembodiment, acompound for an organic opto-
electronic device represented by Chemical Formula 1 is pro-
vided.

Chemical Formula 1

S gts Tl

[0025] In Chemical Formula 1,
[0026] Y' and Y* are independently —O—, —S8—,
—S8(0,)— —CRR"—, —SiR'R"—, or —NR"—,

[0027] X' toX?®are independently —CR'— or —N—,
[0028] any two adjacent X' to X® optionally form a fused
ring,

[0029] Ar', Ar, R, and R" are independently hydrogen,
deuterium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl group, a
substituted or unsubstituted C1 to C20 alkyl group, a substi-
tuted or unsubstituted C6 to C30 aryl group, a substituted or
unsubstituted C2 to C30 heteroaryl group, a substituted or
unsubstituted C1 to C20 alkoxy group, a substituted or unsub-
stituted C6 to C20 aryloxy group, a substituted or unsubsti-
tuted C3 to C40silyloxy group, a substituted or unsubstituted
C1 to C20 acyl group, a substituted or unsubstituted C2 to
C20 alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2 to
C20 acylamino group, a substituted or unsubstituted C2 to
C20 alkoxycarbonylamino group, a substituted or unsubsti-
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tuted C7 to C20 aryloxycarbonylamino group, a substituted
or unsubstituted C1 to C20 sulfamoylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfonyl group, a substituted
or unsubstituted C1 to C20 alkylthio group, a substituted or
unsubstituted C6 to C20 arylthio group, a substituted or
unsubstituted C1 to C20 heterocyclothio group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof,
[0030] oneofX'toX?*is —CR'—, whereinR'forms abond
with an adjacent substituent,

[0031] oneof X? to X® is —CR'—, wherein the R' forms a
bond with an adjacent substituent,

[0032] atleast one of Ar' and Ar? is a substituted or unsub-
stituted C2 to C30 heteroaryl group having electron proper-
ties,

[0033] L'andI.?areindependently a substituted or unsub-
stituted C2 to C20 alkenylene group, a substituted or unsub-
stituted C2 to C20 alkynylene group, a substituted or unsub-
stituted C6 to C30 arylene group, a substituted or
unsubstituted C2 to C30 heteroarylene group, or a combina-
tion thereof,

[0034] nl andn2 are independently integers ranging from 0
to 3,
[0035] m1 and m2 are independently integers ranging from

0to 3, and m1 and m2 are not simultaneously 0.

[0036] TheY'andY?>may beindependently —O—,—S—,
—S(0,)—, or —NR'—

[0037] TheYl andY‘ may be different from each other.
[0038] The compound for an organic optoelectronic device
may be represented by Chemical Formula 2.

Chemical Formula 2

XL.x7

-~

(AT //X \ ,6
\ ¥2 \ / \ 5// X
| Ny .
Vs

[0039] In Chemical Formula 2,

[0040] Y'andY?areindependently —O—, —S—, —S(Q)
»— —CRR"—, —SiRR"—, or —NR'—,

[0041] X' toX® are independently —CR'— or —N—,
[0042] any two adjacent X' to X® optionally form a fused
ring,

[0043] Ar',R'and R" are independently hydrogen, deute-
rium, a halogen, a cyano group, a hydroxyl group, an amino
group, a substituted or unsubstituted C1 to C20 amine group,
a nitro group, a carboxyl group, a ferrocenyl group, a substi-
tuted or unsubstituted C1 to C20 alkyl group, a substituted or
unsubstituted C6 to C30 aryl group, a substituted or unsub-
stituted C2 to C30 heteroaryl group, a substituted or unsub-
stituted C1 to C20 alkoxy group, a substituted or unsubsti-
tuted C6 to C20 aryloxy group, a substituted or unsubstituted
C3 to C40 silyloxy group, a substituted or unsubstituted C1 to
C20 acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2 to
C20 acyloxy group, a substituted or unsubstituted C2 to C20
acylamino group, a substituted or unsubstituted C2 to C20
alkoxycarbonylamino group, a substituted or unsubstituted
C7 to C20 aryloxycarbonylamino group, a substituted or
unsubstituted C1 to C20 sulfamoylamino group, a substituted
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or unsubstituted C1 to C20 sulfonyl group, a substituted or
unsubstituted C1 to C20 alkylthio group, a substituted or
unsubstituted C6 to C20 arylthio group, a substituted or
unsubstituted C1 to C20 heterocyclothio group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof,
and

[0044] oneofX'toX*is —CR'—, wherein R' forms a bond
with an adjacent substituent,

[0045] at least one Ar' is a substituted or unsubstituted C2
to C30 heteroaryl group having electron properties, and
[0046] mlis 1 or2.

[0047] The compound for an organic optoelectronic device

may be represented by Chemical Formula 3.

Chemical Formula 3
8
AN K=y
ataw:
X / v
XS
X3§(4 Y2

aR!

[0048]

[0049] Y' and Y* are independently —O— —S—,
—5(0,)— —CRR"—, —S8iRR"—, or —NR'—,

[0050] X' toX® are independently —CR'— or —N—,

In Chemical Formula 3,

[0051] any two adjacent X' to X® optionally form a fused
ring,

[0052] R'andR"are independently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2 to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 alkylthio group, a substituted or unsubstituted C6
to C20 arylthio group, a substituted or unsubstituted C1 to
C20 heterocyclothio group, a substituted or unsubstituted C1
to C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof,

[0053] oneof X' to X*is —CR'—, wherein the R’ forms a
bond with an adjacent substituent, and

[0054] Ar'is a substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties.
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[0055] The compound for an organic optoelectronic device
may be represented by
[0056] Chemical Formula 4.

Chemical Formula 4

V! XS\X7

=

X! \
Ataw:
Arl X / 4
d X5
X3§(4 y?2

[0057] In Chemical Formula 4,

[0058] Y' and Y* are independently —O—, —S—,
—5(0,)—, —CR'R"—, —SiR'R"—, or —NR'—,

[0059] X to X® are independently —CR'— or —N—,
[0060] any two adjacent X" to X® optionally form a fused
ring,

[0061] R'andR"are independently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 alkylthio group, a substituted or unsubstituted C6
to C20 arylthio group, a substituted or unsubstituted C1 to
C20 heterocyclothio group, a substituted or unsubstituted C1
to C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof,

[0062] oneofX'toX*is—CR'—, whereinR' forms a bond
with an adjacent substituent, and

[0063] Ar'is a substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties.

[0064] All X' to X® may be —CR'—.

[0065] At least one of X* to X* may be N.

[0066] The Y*> may be —NR'—, and the Y' may be
—NR—or—S—.

[0067] BothY"and Y* may be —NR'—.

[0068] The Y*> may be —NR'—, and the Y' may be
—CRR"— or —SiR'R"—.

[0069] The Y* may be —CRR"—, and the Y' may be
—SiRR"—.

[0070] The substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties may be a substituted
or unsubstituted quinolinyl group, a substituted or unsubsti-
tuted isoquinolinyl group, a substituted or unsubstituted
pyridyl group, a substituted or unsubstituted pyrimidinyl
group, a substituted or unsubstituted triazinyl group, or a
combination thereof.
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[0071] The substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties may be one of
Chemical Formulae X-1 to X-15.

Chemical Formula X-1

/

\
)

Chemical Formula X-2

Chemical Formula X-3

| :Z\:}i*
W

)~
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Z

\
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Chemical Formula X-4

N/
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Chemical Formula X-5
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Chemical Formula X-6
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-continued
Chemical Formula X-7
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Chemical Formula X-10

Chemical Formula X-11
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-continued
Chemical Formula X-12

=
N\
—

J7C

Chemical Formula X-13

Chemical Formula X-14

Chemical Formula X-15

[0072] The compound for an organic optoelectronic device
may be represented by one of Chemical Formulae A-1 to
A-145.
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-continued
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-continued
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-continued

-continued

A-130

A-127

A-131

A-128

A-129

A-132
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-continued -continued
A-141 A-144

A-145

A-142

[0073] The compound for an organic optoelectronic device
may be represented by one of Chemical Formulae B-1 to
B-72.

A-143

B-1
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-continued
B-70
B-71
B-72

[0074] The compound for an organic optoelectronic device
may have a molecular weight of less than or equal to about
900.

[0075] The compound for an organic optoelectronic device
may have a molecular weight of less than or equal to about
600.

[0076] The organic optoelectronic device may be selected
from an organic photoelectric device. an organic light emit-
ting diode, an organic solar cell, an organic transistor, an
organic photoconductor drum, and an organic memory
device.

[0077] According to another embodiment, an organic light
emitting diode including an anode, a cathode, and at least one
organic thin layer between the anode and the cathode is pro-

38
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vided. At least one organic thin layer includes the compound
for an organic optoelectronic device according to the above
embodiment.

[0078] The organic thin layer may be an emission layer, a
hole transport layer (“HTL”), a hole injection layer (“HIL”),
an electron transport layer (“ETC”), an electron injection
layer (“EIL”), a hole blocking layer, and a combination
thereof.

[0079] The compound for an organic optoelectronic device
may be included in an emission layer.

[0080] The compound for an organic photoelectric device
may be used as a phosphorescent or fluorescent host material
in an emission layer. According to yet another embodiment, a
display device including the organic light emitting diode is
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0081] The above and other aspects, advantages and fea-
tures of this disclosure will become more apparent by
describing in further detail exemplary embodiments thereof
with reference to the accompanying drawings, in which:
[0082] FIGS. 1 to 5 are cross-sectional views showing
organic light emitting diodes according to various embodi-
ments, including a compound for an organic optoelectronic
device according to an embodiment.

DETAILED DESCRIPTION

[0083] Exemplary embodiments will hereinafter be
described in detail. However, these embodiments are only
exemplary, and the present disclosure is not limited thereto
but rather is defined by the scope of the appended claims.
[0084] Accordingly, the embodiments are merely
described below, by referring to the figures, to explain aspects
of the present description. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. The term “or” means “and/or.”
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0085] It will be understood that when an element is
referred to as being “on” another element, it can be directly in
contact with the other element or intervening elements may
be present therebetween. In contrast, when an element is
referred to as being “directly on” another element, there are
no intervening elements present.

[0086] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers, and/or sections, these
elements, components, regions, layers, and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer, or
section from another element, component, region, layer, or
section. Thus, a first element, component, region, layer, or
section discussed below could be termed a second element,
component, region, layer, or section without departing from
the teachings of the present embodiments.

[0087] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0088] It will be further understood that the terms “com-
prises” and/or “comprising,” or “includes” and/or “includ-
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ing” when used in this specification, specify the presence of
stated features, regions, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, regions, integers, steps,
operations, elements, components, and/or groups thereof.

[0089] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this general inventive concept belongs. It will be fur-
ther understood that terms, such as those defined in com-
monly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of
the relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0090] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not be
construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated in
the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present claims.

[0091] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description.

[0092] As used herein, when specific definition is not oth-
erwise provided, the term “substituted” refers to a group
substituted with deuterium, a halogen, a hydroxy group
(—OH), an amino group (—NH,), a carboxyl group
(—CO,H), a substituted or unsubstituted C1 to C30 amine
group, a nitro group (—NO,), a substituted or unsubstituted
C3 to C40 silyl group, a C1 to C30 alkyl group, a Cl 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 (—F), a
C1 to C10 trifluoroalkyl group such as a trifluoromethyl
group (—CF;) and the like, or a cyano group (—CN) instead
of at least one hydrogen of a substituting group or compound.

[0093] Two adjacent substituents selected from a hydroxy
group, an amino group, a substituted or unsubstituted C1 to
C20 amine group, a nitro group (—NO,), a substituted or
unsubstituted C3 to C40 silyl group, a C1 to C30 alkyl group,
aCl to C10 alkylsilyl group, a C3 to C30 cycloalkyl group, a
C6 to C30 aryl group, a C1 to C20 alkoxy group, a trifluoro-
alkyl group such as a trifluoromethyl group (—CF;), or a
cyano group (—CN) may be fused to each other to provide a
ring.

[0094] As used herein, when specific definition is not oth-
erwise provided, the term “hetero” refers to a group wherein
one or more carbons are replaced with 1 to 3 hetero atoms
selected from nitrogen (N), oxygen (O), sulfur (S), and phos-
phorus (P).

[0095] As used herein, when a definition is not otherwise
provided, the term “combination thereof” refers to at least
two substituents bound to each other by a linker, or at least
two substituents fused to each other.
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[0096] 1In the specification, when a definition is not other-
wise provided, the term “alkyl group” may refer to an ali-
phatic hydrocarbon group. The alkyl group may be a saturated
group without any double bond or triple bond.

[0097] The alkyl group may be branched, linear, or cyclic.
[0098] As used herein, when a definition is not otherwise
provided, the term “alkenyl group” may refer to a substituent
including at least one carbon-carbon double bond, and the
“alkynyl group” may refer to a substituent including at least
one carbon-carbon triple bond.

[0099] The alkyl group may be a C1 to C20 alkyl group. In
one embodiment, the alkyl group may be a C1 to C10 alkyl
group or a C1 to C6 alkyl group.

[0100] Forexample, the C1 to C4 alkyl group may have 1 to
4 carbon atoms, and may be selected from methyl, ethyl,
propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and t-butyl.
[0101] Examples of the alkyl group may include 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.
[0102] As used herein, when a definition is not otherwise
provided, the term “alkoxy group” may refer to “alkyl-O—",
wherein the alkyl is the same as described above and having
the specified number of carbon atoms. Non-limiting
examples of the alkoxy group include methoxy, ethoxy, pro-
POXy, 2-propoxy, butoxy, t-butoxy, pentyloxy, hexyloxy,
cyclopropoxy, and cyclohexyloxy.

[0103] As used herein, when a definition is not otherwise
provided, the term “aromatic group” may refer to a substitu-
ent including all elements of the cycle having p-orbitals
which form conjugation. Examples may include an aryl group
and a heteroaryl group.

[0104] As used herein, when a definition is not otherwise
provided, the term “aryl group” may refer to a monocyclic or
fused ring polycyclic (i.e., wherein the rings share adjacent
pairs of carbon atoms) group.

[0105] As used herein, when a definition is not otherwise
provided, the term “aryloxy group” may refer to “—O-aryl”
having the specified number of carbon atoms. A non-limiting
example of the aryloxy group is phenoxy.

[0106] As used herein, when a definition is not otherwise
provided, the term “silyl group” may refer to a monovalent or
higher valency group derived from a completely saturated,
branched or unbranched (or a straight or linear) silane, and
having the specified number of carbon atoms. A non-limiting
example of silyl group is trimethylsilyl ((CH;);Si—).
[0107] As used herein, when a definition is not otherwise
provided, the term “silyloxy group” may refer to “—QO-silyl”
having the specified number of carbon atoms. A non-limiting
example of silyloxy group is trimethylsilyloxy ((CH,)
3S10—).

[0108] As used herein, when a definition is not otherwise
provided, the term “acyl group” may refer to “—C(=0)-
alkyl” wherein the alkyl is the same as described above and
having the specified number of carbon atoms. A non-limiting
example of the acyl group is acetyl (CH,;C(=—0)—).

[0109] As used herein, when a definition is not otherwise
provided, the term “alkoxycarbonyl group” may refer to “—C
(—0)—0-alkyl” wherein the alkyl is the same as described
above and having the specified number of carbon atoms. A
non-limiting example of the alkoxycarbonyl group is meth-
oxycarbonyl (CH,OC(=0)—).
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[0110] As used herein, when a definition is not otherwise
provided, the term “acyloxy group” may refer to “—O-acyl”
wherein the acyl is the same as described above and having
the specified number of carbon atoms. A non-limiting
example ofthe acyloxy group is acetyloxy (CH,C(—=0)0—).
[0111] As used herein, when a definition is not otherwise
provided, the term “acylamino group” may refer to “—NH-
acyl” wherein the acyl is the same as described above and
having the specified number of carbon atoms. A non-limiting
example of the acylamino group is acetylamino (CH,C(—0O)
NH—).

[0112] As used herein, when a definition is not otherwise
provided, the term “alkoxycarbonylamino group” may refer
to “—NH—C(—0)—0-alkyl” wherein the alkyl is the same
as described above and having the specified number of carbon
atoms. A non-limiting example of the alkoxycarbonylamino
group is methoxycarbonylamino (CH;OC(—O)NH—).
[0113] As used herein, when a definition is not otherwise
provided, the term “aryloxycarbonylamino group” may refer
to “—NH—C(—0)—O-ary]” wherein the aryl is the same as
described above and having the specified number of carbon
atoms. A non-limiting example of the aryloxycarbonylamino
group is phenoxycarbonylamino (PhOC(—O)NH—).
[0114] As used herein, when a definition is not otherwise
provided, the term “sulfamoylamino group” may refer to

H,NS(O,)NH—, alkyl-NHS(O,)NH—, (alkyl),NS(O,)
NH—, aryl-NHS(O,)NH—, (aryl),NS(O),NH—, het-
eroaryl-NHS(O,)—NH—, or (heteroaryl),NHS(O,)—

NH—, wherein alkyl, aryl, and heteroaryl are the same as
described above and having the specified number of carbon
atoms.

[0115] As used herein, when a definition is not otherwise
provided, the term “sulfonyl group” may refer to alkyl-S
(0,)—, aryl-S(0,)—, or heteroaryl-S(O,)—, wherein alkyl,
aryl, and heteroaryl are the same as described above and
having the specified number of carbon atoms.

[0116] As used herein, when a definition is not otherwise
provided, the term “alkylthio group” may refer to “alkyl-S—
”, wherein the alkyl is the same as described above and having
the specified number of carbon atoms. Non-limiting example
of the alkylthio group include methylthio.

[0117] As used herein, when a definition is not otherwise
provided, the term “arylthio group” may refer to “aryl-S—,
wherein the aryl is the same as described above and having the
specified number of carbon atoms. Non-limiting example of
the arylthio group include phenylthio.

[0118] As used herein, when a definition is not otherwise
provided, the term “heterocyclothio group” may refer to “het-
erocyclo-S—”, wherein the heterocyclo is a saturated hydro-
carbon ring group, including at least one heteroatom selected
from nitrogen (N), oxygen (O), phosphorous (P), and sulfur
(S), wherein the rest of the cyclic atoms are carbon, and
having the specified number of carbon atoms. A non-limiting
example of a heterocycloalkyl group includes tetrahydro-2H-
pyran-2-yl-thio-(OC;Hs—S—).

[0119] As used herein, when a definition is not otherwise
provided, the term “ureide group” may refer to H,NC(O)
NH—, alkyl-NHC(O)NH—, (alkyl),NC(O)NH—, aryl-
NHC(O)NH—, (aryl),NC(O)NH—, heteroaryl-NHC(O)—
NH—, or (heteroaryl),NHC(O)NH—, wherein alkyl, aryl,
and heteroaryl are the same as described above and having the
specified number of carbon atoms.
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[0120] As used herein, when a definition is not otherwise
provided, the term “halogen” may refer to —F, —C1,—Br, or
—I

[0121] As used herein, when a definition is not otherwise
provided, the term “ferrocenyl group” may refer to a monova-
lent or higher valency group derived from ferrocene (bis(n5-
cyclopentadienyl)iron) by a removal of one or more hydrogen
atoms.

[0122] As used herein, when a definition is not otherwise
provided, the term “heteroaryl group” may refer to an aryl
group including 1 to 3 hetero atoms selected from nitrogen
(N), oxygen (O), sulfur (S), and phosphorus (P), and remain-
ing carbons in one functional group. The heteroaryl group
may be a fused ring cyclic group where each cycle may
include the 1 to 3 heteroatoms.

[0123] Non-limiting examples of a monocyclic heteroaryl
group include thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiaxolyl, 1,2,3-thiadiazolyl, 1,2,
4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3.4-thiazolyl, isothiazol-
3-yl, isothiazol-4-yl, isothiazol-5-yl, oxazol-2-yl, oxazol-4-
vyl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
1,2.4-triazol-3-y1, 1,2,4-triazol-5-yl, 1,2,3-triazol-4-yl, 1,2,
3-triazol-5-yl, tetrazolyl, pyrid-2-yl, pyrid-3-yl, 2-pyrazin-2-
yl, pyrazin-4-yl, pyrazin-5-yl, 2-pyrimidin-2-yl, 4-pyrimi-
din-2-yl, and 5-pyrimidin-2-yl.

[0124] Non-limiting examples of a bicyclic heteroaryl
group include indolyl, isoindolyl, indazolyl, indolizinyl, puri-
nyl, quinolizinyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, naphthyridinyl, quinazolinyl, quinaxalinyl,
phenanthridinyl, phenathrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, benzisoginolinyl, thieno[2,3-b]furanyl, furo
[3,2-b]pyranyl, SH-pyrido[2,3-d]-0-0oxazinyl, 1H-pyrazolo
[4,3-d]oxazolyl, 4H-imidazo[4,5-d]thiazolyl, pyrazino[2,3-
d]pyridazinyl, imidazo[2,1-b]thiazolyl, imidazo[1,2-b][1,2,
4]triazinyl, 7-benzo[b]thienyl, benzoxazolyl,
benzimidazolyl, benzothiazolyl, benzoxapinyl, benzoxazi-
nyl, 1H-pyrrolo[1,2-b][2]benzazapinyl, benzofuryl, ben-
zothiophenyl, benzotriazolyl, pyrrolo[2,3-b]pyridyl, pyrrolo
[3,2-c]pyridyl,  pyrrolo[3,2-b]pyridyl,  imidazo[4,5-b]
pyridyl, imidazo[4,5-clpyridyl, pyrazolo[4,3-d]pyridyl,
pyrazolo[4,3-c|pyridyl, pyrazolo[3,4-c]pyridyl, pyrazolo[3,
4-d]pyridyl, pyrazolo[3,4-b]pyridyl, imidazo[1,2-a]pyridyl,
pyrazolo[1,5-a]pyridyl, pyrrolo[1,2-b]pyridazinyl, imidazo
[1,2-c]pyrimidinyl, pyrido[3,2-d]pyrimidinyl, pyrido[4,3-d]
pyrimidinyl, pyrido[3,4-d[pyrimidinyl, pyrido[2,3-d]pyrim-
idinyl, pyrido[2,3-blpyrazinyl, pyrido[3,4-b]pyrazinyl,
pyrimido[5,4-d]pyrimidinyl, pyrazino[2,3-b]pyrazinyl, and
pyrimido[4,5-d]pyrimidiny]l.

[0125] In this specification, when a definition is not other-
wise provided, the term “hole properties” may refer to a
characteristic that a hole formed in the positive electrode is
readily injected into the emission layer and transported in the
emission layer due to a conductive characteristic according to
HOMO level. For example, the hole properties are similar to
electron-repelling properties.

[0126] In this specification, when a definition is not other-
wise provided, the term “electron properties” may refer to a
characteristic that an electron formed in the negative elec-
trode is readily injected into the emission layer and trans-
ported in the emission layer due to a conductive characteristic
according to LUMO level. For example, the hole properties
are similar to electron-withdrawing properties.
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[0127] A compound for an organic optoelectronic device
according to an embodiment may have a core structure
including, for example, a fused bis-indole structure. Carbon
atoms of the core structure may be substituted with nitrogen.
[0128] Anembodiment may include the core structure sub-
stituted with a substituent having electron properties and/or a
substituent having hole properties.

[0129] The core structure may be used as a light emitting
material, a hole injection material, or ahole transport material
of an organic optoelectronic device.

[0130] Particularly, it may be adapted for an electron injec-
tion material or an electron transporting material.

[0131] The compound for an organic optoelectronic device
includes a core part and various substituents for substituting
the core part, and thus may have various energy bandgaps.
[0132] The compound may have an appropriate energy
level depending on the substituents, and thus may fortify
electron transporting capability and hole transport capability
of an organic optoelectronic device and bring about excellent
effects in terms of efficiency and driving voltage, and may
also have excellent electrochemical and thermal stability and
thus improve life-span characteristics during the operation of
the organic optoelectronic device.

[0133] According to an embodiment, a compound for an
organic optoelectronic device represented by the following
Chemical Formula 1 is provided.

Chemical Formula 1

==X 12
(A X{/X \ / \ ?e 2 AIZ
ij(«t Y2

Ll

[0134] In Chemical Formula 1,

[0135] Y' and Y* are independenily —O—, —S—,
—S8(0,)— —CRR"—, —SiR'R"—, or —NR"—

[0136] X' to X®are independently —CR'— or —N—, any
two adjacent X to X* optionally form a fused ring,

[0137] Ar', A%, R', and R" are independently hydrogen,
deuterium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl group, a
substituted or unsubstituted C1 to C20 alkyl group, a substi-
tuted or unsubstituted C6 to C30 aryl group, a substituted or
unsubstituted C2 to C30 heteroaryl group, a substituted or
unsubstituted C1 to C20 alkoxy group, a substituted or unsub-
stituted C6 to C20 aryloxy group, a substituted or unsubsti-
tuted C3 to C40silyloxy group, a substituted or unsubstituted
C1 to C20 acyl group, a substituted or unsubstituted C2 to
C20 alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2 to
C20 acylamino group, a substituted or unsubstituted C2 to
C20 alkoxycarbonylamino group, a substituted or unsubsti-
tuted C7 to C20 aryloxycarbonylamino group, a substituted
or unsubstituted C1 to C20 sulfamoylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfonyl group, a substituted
or unsubstituted C1 to C20 alkylthio group, a substituted or
unsubstituted C6 to C20 arylthio group, a substituted or
unsubstituted C1 to C20 heterocyclothio group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof,
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[0138] oneofX'toX*is —CR'—, whereinR' forms a bond
with an adjacent substituent,

[0139] oneofX’to X®is —CR'—, wherein the R' forms a
bond with an adjacent substituent,

[0140] atleast one of Ar' and Ar” is a substituted or unsub-
stituted C2 to C30 heteroaryl group having electron proper-
ties,

[0141] L'andL?areindependently a substituted or unsub-
stituted C2 to C20 alkenylene group, a substituted or unsub-
stituted C2 to C20 alkynylene group, a substituted or unsub-
stituted C6 to C30 arylene group, a substituted or
unsubstituted C2 to C30 heteroarylene group, or a combina-
tion thereof,

[0142] nl and n2 are independently integers ranging from 0
to 3,
[0143] ml and m2 are independently integers ranging from

010 3, and m1 and m2 are not simultaneously 0.

[0144] The structure such as the above Chemical Formula 1
may improve processability and efficiency of a device.
[0145] The compound for an organic optoelectronic device
represented by Chemical Formula 1 may have a molecular
weight of less than or equal to about 900. When a compound
generally has a small molecular weight, stability of materials
may be ensured due to a low deposition temperature during a
deposition process.

[0146] For example, the molecular weight may range from
about 450 to about 810, for example, about 530 to about 682,
and for example less than or equal to about 600.

[0147] In order to enhance electron properties of the com-
pound, at least one of Ar' and Ar* may be a substituted or
unsubstituted C2 to C30 heteroaryl group having electron
properties.

[0148] For example, the Y' and Y* may be independently
—0—, —S—, —S(Q,)—, or —NR'—. In addition, the Y*
and Y? may be the same or dlfferent. However, they are not
limited thereto.

[0149] In an embodiment, the Ar', Ar*, R', and R" are
independently 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 biphenylyl 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 triperylenyl group,
a substituted or unsubstituted perylenyl group, a substituted
or unsubstituted indenyl group, a substituted or unsubstituted
furanyl group, a substituted or unsubstituted thiophenyl
group, a substituted or unsubstituted pyrrolyl group, a substi-
tuted or unsubstituted pyrazolyl group, a substituted or
unsubstituted imidazolyl group, a substituted or unsubsti-
tuted triazolyl group, a substituted or unsubstituted oxazolyl
group, a substituted or unsubstituted thiazolyl group, a sub-
stituted or unsubstituted oxadiazolyl group, a substituted or
unsubstituted thiadiazolyl group, a substituted or unsubsti-
tuted pyridyl group, a substituted or unsubstituted pyrimidi-
nyl group, a substituted or unsubstituted pyrazinyl group, a
substituted or unsubstituted triazinyl group, a substituted or
unsubstituted benzofuranyl group, a substituted or unsubsti-
tuted benzothiophenyl group, a substituted or unsubstituted
benzimidazolyl group, a substituted or unsubstituted indolyl
group, a substituted or unsubstituted quinolinyl group, a sub-
stituted or unsubstituted isoquinolinyl group, a substituted or
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unsubstituted quinazolinyl group, a substituted or unsubsti-
tuted quinoxalinyl group, a substituted or unsubstituted naph-
thyridinyl group, a substituted or unsubstituted benzoxazinyl
group, a substituted or unsubstituted benzthiazinyl group, a
substituted or unsubstituted acridinyl group, a substituted or
unsubstituted phenazinyl group, a substituted or unsubsti-
tuted phenothiazinyl group, a substituted or unsubstituted
phenoxazinyl group, or a combination thereof, but are not
limited thereto.

[0150] Inanembodiment,the R', and R" may be one of the
following substituents.

[0151] A total conjugation length of the compound may be
controlled by selecting L' and 1.* appropriately, and thereby
bandgap of triplet energy may be adjusted. Thereby, a mate-
rial needed for an organic optoelectronic device may be real-
ized. In addition, ortho-, para-, or meta-binding positions may
adjust the triplet energy bandgap.

[0152] Examples ofthe L' and I.* may include a substituted
or unsubstituted phenylene group, a substituted or unsubsti-
tuted biphenylene group, a substituted or unsubstituted ter-
phenylene group, a substituted or unsubstituted naphthylene
group, a substituted or unsubstituted anthracenylene group, a
substituted or unsubstituted phenanthrylene group, a substi-
tuted or unsubstituted pyrenylene group, a substituted or
unsubstituted fluorenylene group, a substituted or unsubsti-
tuted p-terphenyl group, a substituted or unsubstituted m-ter-
phenyl group, a substituted or unsubstituted pyrenylene
group, and the like.

[0153] For example, the L' and/or L* may be a phenylene
group. When the L' and/or L. are a phenylene group, both
cores may be linked at an ortho-, meta-, or para-position
relative to the phenylene group.
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[0154] TheX" to X® may be —CR'—. In this case, thermal
stability of the compound may be improved.

[0155] At least one of the X" to X® may be N. In this case,
electron properties of the compound may be adjusted finely,
and efficiency of a device may be improved.

[0156] The Y* may be —NR'—, and the Y' may be
—NR'— or—S—. In this case, an appropriate energy level of
the compound may be provided and thus efficiency of a
device may be improved.

[0157] TheY' and Y* may be —NR'—. In this case, subli-
mation properties of the compound may be provided and
processability may be improved.

[0158] Inan embodiment, the Y* may be —NR'—, and the
Y' may be —CR'R"— or —SiR'R"—. However, they are not
limited thereto.

[0159] In another embodiment, the Y2 may be —CR'R"—,
and the Y' may be —SiR'R"—. However, they are not limited
thereto.

[0160] The substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties may be a substituted
or unsubstituted quinolinyl group, a substituted or unsubsti-
tuted isoquinolinyl group, a substituted or unsubstituted
pyridyl group, a substituted or unsubstituted pyrimidinyl
group, a substituted or unsubstituted triazinyl group, or a
combination thereof, but is not limited thereto.

[0161] Forexample, the substituted or unsubstituted C2 to
C30 heteroaryl group having electron properties may be rep-
resented by the following Chemical Formulae X-1 to X-15,
but is not limited thereto.

Chemical Formula X-1

N\

Chemical Formula X-2

%

N\ _/

Chemical Formula X-3
*
N|)\ N
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-continued
Chemical Formula X-4
*
N7
Z
N
Chemical Formula X-5
*
N|J\ |
Q)\ )\O
N
Chemical Formula X-6
Ed
/
x
N
Chemical Formula X-7
*
7 |
N\/ N
Chemical Formula X-8
Ed
7 |
N x N
Chemical Formula X-9]
®
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N\/ N
[Chemical Formula X-10]
*
/

-continued
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N
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Z

e
g

A
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Chemical Formula X-11

Chemical Formula X-12

Chemical Formula X-13

Chemical Formula X-14
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-continued
Chemical Formula X-15
NZ N
x
N
[0162] In an embodiment, the compound for an organic

optoelectronic device may be represented by the following
Chemical Formula 2.

Chemical Formula 2
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[0163] In Chemical Formula 2,

[0164] Y' and Y? are independenily —O—, —S—,
—8(0,)— —CRR"—, —SiR'R"—, or —NR"—,

[0165] X' toX® are independently —CR'— or —N—,
[0166] any two adjacent X' to X® optionally form a fused
ring,

[0167] Ar', R, and R" are independently hydrogen, deute-
rium, a halogen, a cyano group, a hydroxyl group, an amino
group, a substituted or unsubstituted C1 to C20 amine group,
anitro group, a carboxyl group, a ferrocenyl group, a substi-
tuted or unsubstituted C1 to C20 alkyl group, a substituted or
unsubstituted C6 to C30 aryl group, a substituted or unsub-
stituted C2 to C30 heteroaryl group, a substituted or unsub-
stituted C1 to C20 alkoxy group, a substituted or unsubsti-
tuted C6 to C20 aryloxy group, a substituted or unsubstituted
C3 1o C40 silyloxy group, a substituted or unsubstituted C1 to
C20 acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2 to
C20 acyloxy group, a substituted or unsubstituted C2 to C20
acylamino group, a substituted or unsubstituted C2 to C20
alkoxycarbonylamino group, a substituted or unsubstituted
C7 to C20 aryloxycarbonylamino group, a substituted or
unsubstituted C1 to C20 sulfamoylamino group, a substituted
or unsubstituted C1 to C20 sulfonyl group, a substituted or
unsubstituted C1 to C20 alkylthio group, a substituted or
unsubstituted C6 to C20 arylthio group, a substituted or
unsubstituted C1 to C20 heterocyclothio group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof,
[0168] oneofXtoX*is —CR'—, wherein R' forms abond
with an adjacent substituent, atleast one Ar" is a substituted or
unsubstituted C2 to C30 heteroaryl group having electron
properties, and

[0169] mlis 1 or2.
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[0170] An embodiment is not limited to the above Chemi-
cal Formula 2.
[0171] In another embodiment, the compound for an

organic optoelectronic device may be represented by the fol-
lowing Chemical Formula 3.

Chemical Formula 3

8
1 X .\\')d

vl
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[0172]

[0173] Y' and Y* are independently —O— —S—,
—S(0,)— —CR'R"—, —SiR'R"—, or —NR'—,

[0174] X' to X® are independently —CR'— or —N—,

In Chemical Formula 3,

[0175] any two adjacent X' to X® optionally form a fused
ring,
[0176] R',and R"areindependently hydrogen, deuterium, a

halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 alkylthio group, a substituted or unsubstituted C6
to C20 arylthio group, a substituted or unsubstituted C1 to
C20 heterocyclothio group, a substituted or unsubstituted C1
to C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof,

[0177] oneof X! to X*is —CR'—, wherein the R' forms a
bond with an adjacent substituent, and

[0178] Ar'is a substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties.

[0179] As in the above Chemical Formula 3, when Ar' is
linked at a para position relative to phenylene as a linking
group, efficiency of a device may be improved. However, the
present disclosure is not limited thereto.

[0180] In another embodiment, the compound for an
organic optoelectronic device may be represented by the fol-
lowing Chemical Formula 4.
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[0181] In Chemical Formula 4,

[0182] Y' and Y* are independently —O—, —S—,
—3(0,)— —CRR"—, —SiR'R"—, or —NR'—,

[0183] X' to X® are independently —CR'— or —N—,

[0184] any two adjacent X' to X® optionally form a fused
ring,

[0185] R',and R"areindependently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2 to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 alkylthio group, a substituted or unsubstituted C6
to C20 arylthio group, a substituted or unsubstituted C1 to
C20 heterocyclothio group, a substituted or unsubstituted C1
to C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof,

[0186] oneofX'toX*is —CR'—, whereinR'forms a bond
with an adjacent substituent, and Ar' is a substituted or unsub-
stituted C2 to C30 heteroaryl group having electron proper-
ties, and

[0187] Ar'is a substituted or unsubstituted C2 to C30 het-
eroaryl group having electron properties.

[0188] As in the above Chemical Formula 4, when Ar® is
linked at a meta position relative to phenylene as a linking
group, a sublimation temperature of the compound relatively
decreases, and processability of a device may be improved.
However, the present disclosure is not limited thereto.

[0189] The compound for an organic optoelectronic device
may be represented by one of the following Chemical For-
mulae A-1 to A-145. However, the present disclosure is not
limited thereto.
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[0190] Other embodiments of the compound for an organic
optoelectronic device may be represented by one of the fol-
lowing Chemical Formulae B-1 to B-72, but are not limited

thereto.

A-143
B-1
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[0191] According to the embodiment, the compound
includes a functional group having the electron propetrties
when both electron and hole properties are required, and thus
may effectively improve the life-span of an organic light
emitting diode and decrease a driving voltage thereof.
[0192] The compound for an organic optoelectronic device
has a maximum light emitting wavelength in a range of about
320 to about 500 nanometers (“nm™) and a triplet excited
energy (“T1”) ranging from greater than or equal to about 2.0
electronovolt (“eV”), for example, from about 2.0 to about
4.0 eV, and thus may transport well a host charge having high
triplet excited energy to a dopant, increase luminous effi-
ciency of the dopant, and has freely adjusted HOMO and
LUMO energy levels and decreases a driving voltage.
Accordingly, it may be usefully applied as a host material or
a charge transport material.

[0193] In addition, the compound for an organic optoelec-
tronic device has photoactive and electrical activities, and
thus may be usefully applied for a nonlinear optic material, an
electrode material, a discolored material, a light switch, a
sensot, a module, a wave guide, an organic transistor, a laser,
a light absorbent, a dielectric material, a separating mem-
brane, and the like.

[0194] The compound for an organic optoelectronic device
including the above compounds has a glass transition tem-
perature of greater than or equal to 90° C. and a thermal
decomposition temperature of greater than or equal to 400°
C., indicating improved thermal stability. Thereby, it is pos-
sible to produce an organic optoelectronic device having high
efficiency.

[0195] The compound for an organic optoelectronic device
including the above compounds may play a role of emitting
light or injecting and/or transporting electrons, and may also
act as a light emitting host with an appropriate dopant. In
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other words, the compound for an organic optoelectronic
device may be used as a phosphorescent or fluorescent host
material, a blue light emitting dopant material, or an electron
transporting material.

[0196] The compound for an organic optoelectronic device
according to an embodiment is used for an organic thin layer,
and may improve the life-span characteristic, efficiency char-
acteristic, electrochemical stability, and thermal stability of
an organic photoelectric device, and decrease the driving
voltage of the organic optoelectronic device.

[0197] Further, according to another embodiment, an
organic optoelectronic device that includes the compound for
an organic optoelectronic device is provided. The organic
optoelectronic device may include an organic photoelectric
device, an organic light emitting diode, an organic solar cell,
an organic transistor, an organic photoconductor drum, an
organic memory device, and the like. For example, the com-
pound for an organic optoelectronic device according to an
embodiment may be included in an electrode or an electrode
buffer layer in an organic solar cell to improve quantum
efficiency of the electrode or the electrode buffer layer. It may
also be used as an electrode material for a gate, a source-drain
electrode, or the like in the organic transistor.

[0198] Hereinafter, an organic light emitting diode is
described.
[0199] According to another embodiment, an organic light

emitting diode includes

[0200] an anode,
[0201] a cathode, and
[0202] atleast one organic thin layer disposed between the

anode and the cathode,

[0203] wherein the at least one organic thin layer may
include the compound for an organic optoelectronic device
according to an embodiment. In an embodiment, the organic
thin layer may have a thickness of about 5 nanometer to about
1 millimeter, or about 10 nanometers to about 100 microme-
ters, or about 10 nanometers to about 10 micrometers, or
about 100 nanometer to about 1 micrometer.

[0204] The organic thin layer that may include the com-
pound for an organic optoelectronic device may include an
emission layer, a hole transport layer (“HTL”), a hole injec-
tion layer (“HIL”), an electron transport layer (“ETL”), an
electron injection layer (“EIL”), a hole blocking layer, and a
combination thereof. The at least one layer includes the com-
pound for an organic optoelectronic device according to an
embodiment. Particularly, the compound for an organic opto-
electronic device according to an embodiment may be
included in a hole transport layer (“HTL”) or a hole injection
layer (“HIL”). In addition, when the compound for an organic
optoelectronic device is included in the emission layer, the
compound for an organic optoelectronic device may be
included as a phosphorescent or fluorescent host, for
example, as a fluorescent blue dopant material.

[0205] FIGS. 1 to 5 are cross-sectional views showing
organic light emitting diodes including the compound for an
organic optoelectronic device according to an embodiment.
[0206] Referring to FIGS. 1 to 5, organic light emitting
diodes 100, 200, 300, 400, and 500 according to an embodi-
ment include at least one organic thin layer 105 interposed
between an anode 120 and a cathode 110.

[0207] The anode 120 includes an anode material having a
large work function to help hole injection into an organic thin
layer. The anode material includes: a metal such as nickel
(Ni), platinum (Pt), vanadium (V), chromium (Cr), copper
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(Cu), zinc (Zn), and gold (Au), or alloys thereof; a metal oxide
such as zinc oxide, indium oxide, indium tin oxide (“ITO”),
and indium zinc oxide (“IZ0”); a combination of a metal and
an oxide such as ZnO: Al and Sn0O,:Sb; or a conductive poly-
mer such as poly(3-methylthiophene), poly(3,4-(ethylene-1,
2-dioxy)thiophene) (“PEDT”), polypyrrole, and polyaniline,
but is not limited thereto. In an embodiment, the transparent
electrode may include indium tin oxide (“ITO”) as an anode.
[0208] The cathode 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, and BaF,/Ca, but is not
limited thereto. In one embodiment, a metal electrode may
include aluminum as a cathode.

[0209] Referring to FIG. 1, the organic photoelectric device
100 includes an organic thin layer 105 including only an
emission layer 130.

[0210] Referring to FIG. 2, a double-layered organic pho-
toelectric device 200 includes an organic thin layer 105
including an emission layer 230 including an electron trans-
port 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 the 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.

[0211] Referring to FIG. 3, a three-layered organic photo-
electric device 300 includes an organic thin layer 105 includ-
ing an electron transport layer (“ETL”) 150, an emission layer
130, and a hole transport layer (“HTL”) 140. The emission
layer 130 is independently installed, and layers having an
excellent electron transporting capability or an excellent hole
transport capability are separately stacked.

[0212] As shown in FIG. 4, a four-layered organic photo-
electric device 400 includes an organic thin layer 105 includ-
ing an electron injection layer (“EIL”) 160, an emission layer
130, a hole transport layer (“HTL”") 140, and a hole injection
layer (“HIL”) 170 for adherence with the cathode of ITO.
[0213] As shown in FIG. 5, a five-layered organic photo-
electric device 500 includes an organic thin layer 105 includ-
ing an electron transport layer (“ETL”) 150, an emission layer
130, a hole transport layer (“HTL”") 140, and a hole injection
layer (“HIL”) 170, and further includes an electron injection
layer (“EIL”) 160 to achieve a low voltage.

[0214] InFIGS.1to5, the organic thin layer 105 including
at least one of an electron transport layer (“ETL”) 150, an
electron injection layer (“EIL”) 160, emission layers 130 and
230, ahole transport layer (“HTL”) 140, a hole injection layer
(“HIL”) 170, and combinations thereof includes a compound
for an organic optoelectronic device. The compound for an
organic optoelectronic device may be used for an electron
transport layer (“ETL”) 150 including the electron transport
layer (“ETL”) 150 or electron injection layer (“EIL”) 160.
When it is used for the electron transport layer (“ETL”), it is
possible to provide an organic photoelectric device having a
more simple structure because it does not require an addi-
tional hole blocking layer (not shown).

[0215] Furthermore, when the compound for an organic
photoelectric device is included in the emission layers 130
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and 230, the material for the organic photoelectric device may
be included as a phosphorescent or fluorescent host or a
fluorescent blue dopant.

[0216] The organic light emitting diode may be manufac-
tured by: forming an anode on a substrate; forming an organic
thin layer in accordance with a dry coating method such as
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.

[0217] Another embodiment provides a display device
including the organic photoelectric device according to the
above embodiment.

[0218] 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 claims.

Preparation of Compound for Organic
Optoelectronic Device

Example 1

Synthesis of Compound A-141

[0219] Thecompound A-141 as an example of a compound
for an organic optoelectronic device according to the present
disclosure is synthesized according to the following Reaction
Scheme 1.

Reaction Scheme 1
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[0220] 20 grams (“g”) (47.01 millimoles (“mmol”™)) of a
compound A and 15.047 g (56.41 mmol) of a compound B,
2.16 g(2.35 mmol) of tetrakis(triphenylphosphine)palladium
(0), and 12.995 g (94.02 mmol) of potassium carbonate are
suspended in a mixture of THF/toluene/distilled water in a
ratio of 100/100/100. Then, the suspended reactant is refluxed
and agitated for 18 hours. When the reaction is complete, the
reactant is cooled down to room temperature, and 300 milli-
liters (“mL”) of methanol is added thereto. The mixture is
agitated, and a precipitate produced therein is filtered and
cleaned with methanol and distilled water. The obtained solid
is dissolved in 650 mL of toluene, and then silica-filtered. The
obtained product is heated and dissolved in a mixed solvent of
toluene and mono chloro benzene in a ratio of 220/220 mL.
After evaporating about 110 mL of the solvent, the remaining
product is cooled down for recrystallization. As a result, 18.0
g of a compound A-141 is obtained (a yield of 72%)).

[0221] 'H-NMR (300 MHz, CDCL,): § 8.93 (d, 1H); 8.44
(d, 4H); 8.06 (s, 1H); 7.95 (m, 1H); 7.64 (m, 11H); 7.48 (d,
1H); 7.43 (d, 1H); 7.38 (m, 1H); 7.30 (m, 2H).

Example 2

Synthesis of Compound A-143

[0222]

Reaction Scheme 2
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[0223] A compound A-143 is obtained through the same
reaction as Example 1, except for using 15.105 g (56.42
mmol) of a compound C instead of the compound B. 21.0 g of
the compound A-143 is obtained (a yield of 84%).

[0224] 'H-NMR (300 MHz, CDCL;): $ 9.00 (d, 1H); 8.93
(m, 4H); 8.00 (m, 1H); 7.65 (m, 10H); 7.58 (d, 1H); 7.55 (d,
1H); 7.45 (d, 1H); 7.38 (m, 1H); 7.33 (m, 2H).

Example 3

Synthesis of Compound A-136

[0225]

Reaction Scheme 3
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-continued

[0226] A compound A-143 is obtained through the same
reaction as Example 1, except for using 20 g (47.01 mmol) of
a compound D instead of the compound A. 20.5 g of the
compound A-136 is obtained (a yield of 82%).

[0227] '"H-NMR (300 MHz, CDCl,): 8 8.78 (s, 1H); 8.70
(d, 1H); 8.17 (m, 4H); 8.01 (d, 1H); 7.96 (s, 1H); 7.85 (m, 1H);
7.74 (s, 5H); 7.56 (m, 6H); 7.42 (m, 1H); 7.31 (m, 2H).
[0228] Manufacture of Organic Light Emitting Diode
[0229] An organic light emitting diode in general has a
stacked structure of a anode/an organic emission layer/a cath-
ode, but various stacked structures of an anode/a hole injec-
tion layer (“HIL”)/a hole transport layer (“HTL”)/an emis-
sion layer/an electron transport layer (“ETL”)/an electron
injection layer (“EIL”Ya cathode, an anode/a hole injection
layer (“HIL”)/a hole transport layer (“HTL”)/an emission
layer/a hole blocking layer/an electron transport layer
(“ETL”)/an electron injection layer (“EIL”)/a cathode, an
anode/hole injection layer (“HIL”)/a hole-producing layer/a
hole transport layer (“HTL”’)/an emission layer/a hole-block-
ing layer/an electron transport layer (“ETL”)/an electron
injection layer (“EIL”)/a cathode, or these stacked structures
having no electron injection layer (“EIL”") may be used. The
compound represented by the above Chemical Formula 1
may be used as an emission layer material.

Preparation Example 1

[0230] An ITO glass substrate is cut into a size of 50 mil-
limeters (“mm”)x50 mmx0.5 mm, respectively ultrasonic
wave cleaned with acetone isopropyl alcohol and pure water
for 15 minutes, and UV ozone cleaned for 30 minutes. Next,
m-MTDATA is vacuum-deposited to form a 600 Angstrom
(“A”)-thick hole injection layer (“HIL”) at a deposition rate
of 1 Angstrom per second (“A/sec”) on the substrate, and
a-NPD is vacuum-deposited to form a 300 A-thick hole
transport layer (“HTL”) at a deposition rate of 1 AJsec
thereon. Then, a 400 A-thick emission layer is formed by
respectively vacuum-depositing a dopant material, Ir(ppy)3
and the compound according to Example 1 at each deposition
rate of 0.1 A/sec and 1 A/sec on the hole transport layer
(“HTL”). On the emission layer, a 50 A-thick hole-blocking
layer is formed by vacuum-depositing BAlq at a deposition
rate of 1 A/sec. Then, a 300 A-thick electron transport layer
(“ETL”) is formed by vacuum-depositing an Alq3 compound
on the hole-blocking layer. On the electron transport layer
(“ETL”), anelectroninjection layer (“EIL”") and a cathode are
sequentially formed by vacuum-depositing LiF to be 10 A
thick and Al to be 2,000 A thick, fabricating an organic light
emitting diode. This organic light emitting diode is called
Sample 1.
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Preparation Example 2

[0231] Anorganiclight emitting diode having a structure of
ITO/m-MTDATA (600 A)/a.-NPD (300 A)/Example 2+10%
(Ir(ppy)3) (400 AYBalq (50 A)/Alg3 (300 A)/LiF (10 AYAl
(2,000 A) is fabricated according to the same method as
Example 1, except for using the compound according to
Example 2 instead of the compound according to Example 1
as a host in Preparation Example 1. This organic light emit-
ting diode is called Sample 2.

Preparation Example 3

[0232] Anorganiclight emitting diodehaving a structure of
ITO/m-MTDATA (600 A)/«-NPD (300 A)/Example 3+10%
(Ir(ppy)3) (400 A)/Balq (50 A)yAlg3 (300 AYLiF 10 A/Al
(2,000 A) is fabricated according to the same method as
Example 1, except for using the compound according to
Example 3 instead of the compound according to Example 1
as a host in Preparation Example 1. This organic light emit-
ting diode is called Sample 3.

Comparative Preparation Example 1

[0233] An organiclight emitting diode having a structure of
ITO/m-MTDATA (600 A)/a-NPD (300 A)/CBP+10% (Ir
(ppy)3) (400 A)Balq (50 A)/Alg3 (300 AYLiF (10 AYAl
(2,000 A) is fabricated according to the same method as
Example 1, except for using CBP instead of the compound
according to Example 1 as a host in Preparation Example 1.
[0234] The organic light emitting diodes according to
Preparation Examples 1 to 3 and Comparative Preparation
Bxample 1 are evaluated regarding characteristics. The evalu-
ation is performed according to the following references. The
results are provided in the following Table 1.

[0235] (1) Measurement of Current Density Change
Depending on Voltage Change

[0236] The obtained organic light emitting diodes are mea-
sured regarding current value flowing in a unit device, while
their voltages are increased from -5 volts (“V”’)to 10 V using
a current-voltage meter (Keithley 2400). The measured cur-
rent value is divided by an area to calculate current density.
[0237] (2) Measurement of Luminance Change Depending
on Voltage Change

[0238] The organic light emitting diodes are measured
regarding luminance using a luminance meter (Minolta
Cs-1000A), while their voltages are increased from =5V to 10
V.

[0239] (3) Measurement of Luminous Efficiency

[0240] Current efficiency (candelas per ampere, cd/A) and
electric power efficiency (lumens per watt, Im/W) at the same
luminance (1,000 candelas per square meter, cd/m?) are cal-
culated by using the luminance and current density from (1)
and (2) and a voltage.

TABLE 1
Luminance Current efficiency Driving voltage
(ed/m?) (cd/A) V)
Preparation Example 1 3,500 35 6.2
Preparation Example 2 3,500 42 6.0
Preparation Example 3 3,500 47 5.8
Comparative 3,500 30 8.1

Preparation Example 1
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[0241] While this disclosure 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 inventive concept in any way.

What is claimed is:

1. A compound for an organic optoelectronic device rep-
resented by Chemical Formula 1:

Chemical Formula 1

y! Xfib.)ﬂ 12
o /Xl \/é S AIZ)
(AT )m1 XZ/ \ / \ X " ”
\f ) 4
L \ X
nl X3§<4 Y2

wherein, in Chemical Formula 1,

Y! and Y? are independently —O—, —S—, —S(Q,)}—,
CRR"—, —SiRR"—, or —NR'—,

X! to X*® are independently —CR'— or —N—,

any two adjacent X' to X® optionally form a fused ring,

Ar', Ar’, R' and R" are independently hydrogen, deute-
rium, a halogen, a cyano group, a hydroxyl group. an
amino group, a substituted or unsubstituted C1 to C20
amine group, a hitro group, a carboxyl group, a ferroce-
nyl group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 alkylthio
group, a substituted or unsubstituted C6 to C20 arylthio
group, a substituted or unsubstituted C1 to C20 hetero-
cyclothio group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to
C40 silyl group, or a combination thereof,

one of X' to X*is —CR'—, wherein R' forms a bond with
an adjacent substituent,

one of X° to X®is —CR'—, wherein the R' forms a bond
with an adjacent substituent,

at least one of Ar" and Ar” is a substituted or unsubstituted
C2 to C30 heteroaryl group having electron properties,

L' and L* are independently a substituted or unsubstituted
C2 to C20 alkenylene group, a substituted or unsubsti-
tuted C2 to C20 alkynylene group, a substituted or
unsubstituted C6 to C30 arylene group, a substituted or
unsubstituted C2 to C30 heteroarylene group, or acom-
bination thereof,
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nl and n2 are independently integers ranging from 0 to 3,

m1 and m2 are independently integers ranging from 0 to 3,
and m1 and m2 are not simultaneously 0.

2. The compound for an organic optoelectronic device of
claim 1, wherein Y* and Y? are independently —O—, —S—,
—S(0,)—, or —NR'—.

3. The compound for an organic optoelectronic device of
claim 1, wherein Y* and Y? are different from each other.

4. The compound for an organic optoelectronic device of
claim 1, wherein the compound for an organic optoelectronic
device is represented by Chemical Formula 2:

Chemical Formula 2

A Xiey?
X! \
1
Am - x? \ / \ P
\ (4 3(5

wherein, in Chemical Formula 2,

Y! and Y? are independently —O—, —S—, —S(0,)}—,
_CRR"—, —SiR'R"—, or—NR'—,

X! to X® are independently —CR'— or —N—,

any two adjacent X' to X® optionally form a fused ring,

Ar', R" and R" are independently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino
group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl
group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, asubstituted or unsubstituted C1 to C20 alkylthio
group, a substituted or unsubstituted C6 to C20 arylthio
group, a substituted or unsubstituted C1 to C20 hetero-
cyclothio group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to
C40 silyl group, or a combination thereof,

one of X' to X*is —CR'—, wherein R’ forms a bond with
an adjacent substituent,

at least one Ar” is a substituted or unsubstituted C2 to C30
heteroaryl group having electron properties, and

mlis1or2.

5. The compound for an organic optoelectronic device of
claim 1, wherein the compound for an organic optoelectronic
device is represented by Chemical Formula 3:
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Chemical Formula 3

Arl

wherein, in Chemical Formula 3,

Y" and Y* are independently —O—, —S—, —S(0,)—,
—CR'R"—, —SiR'R"—, or —NR'—,

X! to X* are independently —CR'— or —N—,

any two adjacent X" to X® optionally form a fused ring,

R'and R" are independently hydrogen, deuterium, a halo-
gen, a cvano group, a hydroxyl group, an amino group,
a substituted or unsubstituted C1 to C20 amine group, a
nitro group, a carboxyl group, a ferrocenyl group, a
substituted or unsubstituted C1 to C20 alkyl group, a
substituted or unsubstituted C6 to C30 aryl group, a
substituted or unsubstituted C2 to C30 heteroaryl group,
a substituted or unsubstituted C1 to C20 alkoxy group, a
substituted or unsubstituted C6 to C20 aryloxy group, a
substituted or unsubstituted C3 to C40 silyloxy group, a
substituted or unsubstituted C1 to C20 acyl group, a
substituted or unsubstituted C2 to C20 alkoxycarbonyl
group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acy-
lamino group, a substituted or unsubstituted C2 to C20
alkoxycarbonylamino group, a substituted or unsubsti-
tuted C7 to C20 aryloxycarbonylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfamoylamino group,
a substituted or unsubstituted C1 to C20 sulfonyl group,
asubstituted or unsubstituted C1 to C20 alkylthio group,
a substituted or unsubstituted C6 to C20 arylthio group,
asubstituted or unsubstituted C1 to C20 heterocyclothio
group, a substituted or unsubstituted C1 to C20 ureide
group, a substituted or unsubstituted C3 to C40 silyl
group, or a combination thereof,

one of X' to X* is —CR'—, wherein the R' forms a bond
with an adjacent substituent, and

Ar! is a substituted or unsubstituted C2 to C30 heteroaryl
group having electron properties.

6. The compound for an organic optoelectronic device of
claim 1, wherein the compound for an organic optoelectronic
device is represented by Chemical Formula 4:

Chemical Formula 4

8
- A, Xy
2/; \ 6
Ar! X \ / \ 5//X
\ X
Xzﬁ@ y?

wherein, in Chemical Formula 4,
Y! and Y? are independently —O—, —S—, —S(0,)}—,
—CR'R"—, —SiR'R"—, or —NR'—,
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X! to X® are independently —CR'— or —N—,
any two of adjacent X" to X® optionally form a fused ring,

R"and R" are independently hydrogen, deuterium, a halo-
gen, a cyano group, a hydroxyl group, an amino group,
a substituted or unsubstituted C1 to C20 amine group, a
nitro group, a carboxyl group, a ferrocenyl group, a
substituted or unsubstituted C1 to C20 alkyl group, a
substituted or unsubstituted C6 to C30 aryl group, a
substituted or unsubstituted C2 to C30 heteroaryl group,
asubstituted or unsubstituted C1 to C20 alkoxy group, a
substituted or unsubstituted C6 to C20 aryloxy group, a
substituted or unsubstituted C3 to C40 silyloxy group, a
substituted or unsubstituted C1 to C20 acyl group, a
substituted or unsubstituted C2 to C20 alkoxycarbonyl
group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acy-
lamino group, a substituted or unsubstituted C2 to C20
alkoxycarbonylamino group, a substituted or unsubsti-
tuted C7 to C20 aryloxycarbonylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfamoylamino group,
a substituted or unsubstituted C1 to C20 sulfonyl group,
asubstituted or unsubstituted C1 to C20 alkylthio group,
a substituted or unsubstituted C6 to C20 arylthio group,
asubstituted or unsubstituted C1 to C20 heterocyclothio
group, a substituted or unsubstituted C1 to C20 ureide
group, a substituted or unsubstituted C3 to C40 silyl
group, or a combination thereof,

one of X* to X*is —CR'—, wherein R’ forms a bond with
an adjacent substituent, and

Ar' is a substituted or unsubstituted C2 to C30 heteroaryl
group having electron properties.

7. The compound for an organic optoelectronic device of
claim 1, wherein all X* to X® are —CR'—.

8. The compound for an organic optoelectronic device of
claim 1, wherein at least one of X' to X®is N.

9. The compound for an organic optoelectronic device of
claim 1, wherein Y? is —NR'— and Y* is —NR'— or —S—.

10. The compound for an organic optoelectronic device of
claim 1, wherein both Y* and Y? are —NR'—.

11. The compound for an organic optoelectronic device of
claim 1, wherein Y is —NR'— and Y' is —CRR"— or
—SiRR"—.

12. The compound for an organic optoelectronic device of
claim 1, wherein Y? is —CR'R"— and Y' is —SiR'R"—.

13. The compound for an organic optoelectronic device of
claim 1, wherein the substituted or unsubstituted C2 to C30
heteroaryl group having electron properties is a substituted or
unsubstituted quinolinyl group, a substituted or unsubstituted
isoquinolinyl group, a substituted or unsubstituted pyridyl
group, a substituted or unsubstituted pyrimidinyl group, a
substituted or unsubstituted triazinyl group, or a combination
thereof.

14. The compound for an organic optoelectronic device of
claim 1, wherein the compound for an organic optoelectronic
device is represented by one of Chemical Formulae A-1 to
A-145:
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15. The compound for an organic optoelectronic device of
claim 1, wherein the compound for an organic optoelectronic
device is represented by one Chemical Formulae B-1 to B-72:

B-1

B-5
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16. The compound for an organic optoelectronic device of
Si claim 1, wherein the compound for an organic optoelectronic
device has a molecular weight of less than or equal to about
900.

17. The compound for an organic optoelectronic device of
claim 1, wherein the compound for an organic optoelectronic
device has a molecular weight of about 600.

o'l
L)

B-70

18. An organic light emitting diode comprising
an anode,
a cathode, and

atleast one organic thin layer interposed between the anode
and cathode,

\/ [
OO

(]
9

wherein the at least one organic thin layer comprises the
compound for an organic optoelectronic device of claim
1.

19. The organic light emitting diode of claim 18, wherein
Si the compound for an organic optoelectronic device is a phos-
phorescent or fluorescent host material in an emission layer.

20. A display device comprising the organic light emitting
diode according to claim 18.
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