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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
APPLICATIONS

[0001] This application is a continuation of pending Inter-
national Application No. PCT/KR2011/007538, entitled
“Compound for Organic Optoelectronic Device, Organic
Light Emitting Diode including the Same and Display includ-
ing the Organic Light Emitting Diode,” which was filed on
Oct. 11, 2011, the entire contents of which are incorporated
herein by reference.

[0002] This application claims the benefit of and priority
under 35 U.S.C. §119 to Korean Patent Application No.
10-2010-0121440, filed on Dec. 1, 2010, in the Korean Intel-
lectual Property Office, and entitled: “Compound for Organic
Optoelectronic Device, Organic Light Emitting Diode
including the Same and Display including the Organic Light
Emitting Diode,” which s incorporated by reference herein in
its entirety.

BACKGROUND
[0003] 1.TField

[0004] Embodiments relate to a compound for organic
optoelectronic device, an organic light emitting diode includ-
ing the same, and a display including the organic light emit-
ting diode.

[0005] 2. Description of the Related Art

[0006] An organic photoelectric device is a device using a
charge exchange between an electrode and an organic mate-
rial by using holes or electrons. An organic optoelectronic
device may be 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 transferred to
different electrodes as a current source (voltage source). An
organic optoelectronic device may be an electronic device
driven as follows: a voltage or a current is applied to at least
two electrodes to inject holes and/or electrons into an organic
material semiconductor positioned at an interface of the elec-
trodes, and the device is driven by the injected electrons and
holes.

[0007] Examples of an organic optoelectronic device
include an organic photoelectric device, an organic light emit-
ting diode (OLED), an organic solar cell, an organic photo
conductor drum, an organic transistor, and the like, which use
a hole injecting or transport material, an electron injecting or
transport material, or a light emitting material. The organic
light emitting diode (OLED) has recently drawn attention due
to an increase in demand for flat panel displays. In general,
organic light emission refers to conversion of electrical
energy into photo-energy.

SUMMARY

[0008] Embodiments are directed to a compound for an
organic optoelectronic device, the compound being repre-
sented by the following Chemical Formula 1:
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[Chemical Formula 1]
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[0009] In the above Chemical Formula 1,
[0010] X may be S, O, or Se,
[0011] ETU may be a substituted or unsubstituted C2 to

C30 heteroaryl group having electron characteristics,

[0012] Ar' may be a substituted or unsubstituted C6 to C30
aryl group; or a substituted or unsubstituted C2 to C30 het-
eroaryl group, and

[0013] R'toR®may eachindependently be hydrogen; deu-
terium; a substituted or unsubstituted C1 to C20 alkyl group;
a substituted or unsubstituted C6 to C30 aryl group; or a
substituted or unsubstituted C2 to C30 heteroaryl group hav-
ing electron characteristics.

[0014] Embodiments are also directed to a compound for
an organic optoelectronic device, the compound being repre-
sented by the following Chemical Formula 3:

[Chemical Formula 3]

b g
Da s mj

[0015] In the above Chemical Formula 3,
[0016] X may be S, O, or Se,
[0017] Ar' may be a substituted or unsubstituted C6 to C30

aryl group; or a substituted or unsubstituted C2 to C30 het-
eroaryl group, and

[0018] R'toRS may each independently be hydrogen; deu-
terium; a substituted or unsubstituted C1 to C20 alkyl group;
a substituted or unsubstituted C6 to C30 aryl group; or a
substituted or unsubstituted C2 to C30 heteroaryl group hav-
ing electron characteristics.

[0019] Embodiments are also directed to an organic light
emitting diode, including an anode, a cathode, and at least one
organic thin layer between the anode and the cathode. The at
least one organic thin layer may include a compound for an
organic optoelectronic device according to an embodiment.
[0020] Embodiments are also directed to a display device
including an organic light emitting diode according to an
embodiment.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Features will become apparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0022] FIGS. 1 to 5 illustrate cross-sectional views show-
ing organic light emitting diodes according to various
example embodiments including a compound for an organic
optoelectronic device according to an example embodiment.

DETAILED DESCRIPTION

[0023] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
In the drawing figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. Like reference
numerals refer to like elements throughout.

[0024] Inthe present specification, when specific definition
is not otherwise provided, the term “substituted” refers to one
substituted with a C1 to C30 alkyl group; a C1 to C10 alkyl-
silyl group; a C3 to C30 cycloalkyl group; a C6 to C30 aryl
group; a C2 to C30 heteroaryl group; a C1 to C10 alkoxy
group; a fluoro group, a C1 to C10 trifluoro alkyl group such
as trifluoromethyl group; or a cyano group.

[0025] Inthe present specification, when specific definition
is not otherwise provided, the term “hetero” refers to one
including 1 to 3 heteroatoms selected from the group consist-
ing of N, O, S, and P, and remaining carbons in one com-
pound.

[0026] In the specification, when a definition is not other-
wise provided, “alkyl group” may refer to “a saturated group”
without any alkene group or alkyne group.

[0027] Thealkyl group may bea C1 to C20 alkyl group, and
specifically a C1 to C6 lower alkyl group, a C7 to C10
medium-sized alkyl group, or a C11 to C20 higher alkyl
group.

[0028] For example, a C1 to C4 alkyl group may have 1 to
4 carbon atoms and may be selected from the group consisting
of methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-
butyl, and t-butyl.

[0029] Typical examples of 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.
[0030] The “alkene group” may refer to a substituent of at
least one carbon-carbon double bond of at least two carbons,
and the “alkyne group” may refer to a substituent of at least
one carbon-carbon triple bond of at least two carbons. The
alkyl group may be branched, linear, or cyclic.

[0031] “Aromatic group” may refer to a substituent includ-
ing all element of the cycle having p-orbitals which form
conjugation. Examples may include an aryl group and a het-
eroaryl group.

[0032] “Aryl group” may refer to a monocyclic or fused
ring polycyclic (i.e., rings sharing adjacent pairs of carbon
atoms) substituent.

[0033] “Heteroaryl group” may refer to an aryl group
including 1 to 3 heteroatoms selected from the group consist-
ing of N, O, S, and P, and remaining carbons in one functional
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group. The aryl group may be a fused ring cyclic group where
each cycle may include the 1 to 3 heteroatoms.

[0034] In the aryl group and heteroaryl group, the number
of cyclic group is a sum of numbers of carbon and non-
carbon.

[0035] A compound for an organic optoelectronic device
according to an example embodiment may include a core
moiety including two carbazole or carbazole-based deriva-
tives bonded to each other and a substituent selectively
bonded to the core moiety.

[0036] In this specification, the carbazole-based derivative
may refer to a structure where nitrogen of a substituted or
unsubstituted carbazole or carbazolyl group is substituted
with a heteroatom except nitrogen. The heteroatom may be O,
P, S, or Se.

[0037] At least one of the substituents bonded to the core
part may be a substituent having excellent electronic proper-
ties.

[0038] Accordingly, the compound may satisfy require-
ments of an emission layer by complementing excellent hole
characteristics of'its carbazole structure with electronic prop-
erties. In an implementation, the compound may be used as a
host material for an emission layer.

[0039] The hole characteristics refer to characteristics that
holes from the anode are easily injected into the emission
layer and transported in the emission layer due to conductive
characteristics according to HOMO level.

[0040] The electron characteristics refer to characteristics
that electrons from the cathode are easily injected into the
emission layer and transported in the emission layer due to
conductive characteristics according to LUMO level.

[0041] The compound for an organic optoelectronic device
may include a core moiety and various substituents for sub-
stituting the core moiety, and thus may have various energy
bandgaps. Accordingly, the compound may be used in an
electron injection layer (EIL) and transport layer, or a hole
injection layer (HIL) and transport layer.

[0042] The compound may have an appropriate energy
level depending on the substituents and thus, may have simi-
lar hole transport rate to electron transport rate and bring
about excellent effects on efficiency and driving voltage and
also, have excellent electrochemical and thermal stability and
thus, improve life-span characteristics during the operation of
the organic photoelectric device.

[0043] According to an example embodiment, a compound
represented by the following Chemical Formula 1 for an
organic optoelectronic device is provided.

[Chemical Formula []

i{\z’ =\ _Ad 4 i \/\Rs
g RN N

ETU
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[0044] Inthe above Chemical Formula 1, X may be S, O, or
Se. ETU may be a substituted or unsubstituted C2 to C30
heteroaryl group having electron characteristics. Ar' may be
a substituted or unsubstituted C6 to C30 aryl group; or a
substituted or unsubstituted C2 to C30 heteroaryl group. R* to
R® may each independently be hydrogen; deuterium; a sub-
stituted or unsubstituted C1 to C20 alkyl group; a substituted
or unsubstituted C6 to C30 aryl group; or a substituted or
unsubstituted C2 to C30 heteroaryl group having electron
characteristics.

[0045] The compound represented by the above Chemical
Formula 1 may include a carbazole and/or a carbazole-based
derivative having bi-polar characteristics as a core.

[0046] A substituent having a pi-bond (n-bond) of the R' to
R® may increase a triplet energy bandgap by controlling the
total mt-conjugation length of compound, which may enhance
the characteristics thereof when applied to the emission layer
of organic photoelectric device as phosphorescent host.

[0047] Inaddition, the substituents may be selected to pro-
vide a compound having excellent thermal stability or resis-
tance against oxidation.

[0048] The substituents may be selected to provide a com-
pound having asymmetric bi-polar characteristics. The asym-
metric bipolar characteristics may improve hole and electron
transport capability and thus, luminous efficiency and perfor-
mance of a device.

[0049] Inaddition, the substituents may be selected to make
the structure of a compound bulky and thus, decrease crys-
tallinity of the compound. Accordingly, the compound may
have low crystallinity and may thus improve life-span of a
device.

[0050] As described above, the ETU of substituents of the
compound may be a substituted or unsubstituted C2 to C30
heteroaryl group having electron characteristics.

[0051] The substituted or unsubstituted C2 to C30 het-
eroaryl group having electron characteristics may include a
substituted or unsubstituted imidazolyl group, a substituted
or unsubstituted triazolyl group, a substituted or unsubsti-
tuted tetrazolyl group, a substituted or unsubstituted oxadia-
zolyl group, a substituted or unsubstituted oxatriazolyl group,
a substituted or unsubstituted thiatriazolyl group, a substi-
tuted or unsubstituted benzimidazolyl group, a substituted or
unsubstituted benzotriazolyl group, a substituted or unsubsti-
tuted pyridinyl group, a substituted or unsubstituted pyrim-
idinyl group, a substituted or unsubstituted triazinyl group, a
substituted or unsubstituted pyrazinyl group, a substituted or
unsubstituted pyridazinyl group, a substituted or unsubsti-
tuted purinyl group, a substituted or unsubstituted quinolinyl
group, a substituted or unsubstituted isoquinolinyl group, a
substituted or unsubstituted phthalazinyl group, a substituted
or unsubstituted naphpyridinyl group, a substituted or unsub-
stituted quinoxalinyl group, a substituted or unsubstituted
quinazolinyl group, a substituted or unsubstituted acridinyl
group, a substituted or unsubstituted phenanthrolinyl group, a
substituted or unsubstituted phenazinyl group, or a combina-
tion thereof.

[0052] Inanotherexample embodiment, a compound foran
organic optoelectronic device represented by the following
Chemical Formula 2-1 or 2-2 is provided.
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[Chemical Formula 2-1]

ETU

[0053] Intheabove Chemical Formulae 2-1 and 2-2, X may
be S, O, or Se. ETU may be a substituted or unsubstituted C2
to C30 heteroaryl group having electron characteristics. R" to
R® may each independently be hydrogen; deuterium; a sub-
stituted or unsubstituted C1 to C20 alkyl group; a substituted
or unsubstituted C6 to C30 aryl group; or a substituted or
unsubstituted C2 to C30 heteroaryl group having electron
characteristics.

[0054] The above Chemical Formula 2 has a structure
where a phenyl group is provided in the core, and binding
positions of both carbazolyl groups or carbazole-based
derivative are set. Such a structure may provide an appropri-
ate energy band and provide easy synthesis. Additional sub-
stituents having electron transfer/transport characteristics
may be introduced.

[0055] The substituent having electron characteristics is the
same as described in the above Chemical Formula 1 and thus
details thereof are not repeated.

[0056] Inanotherexampleembodiment, a compound for an
organic optoelectronic device represented by the following
Chemical Formula 3 is provided.

[Chemical Formula 3]

N N
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[0057] Inthe above Chemical Formula 3, X may be S, O, or
Se. Ar' may be a substituted or unsubstituted C6 to C30 aryl
group; or a substituted or unsubstituted C2 to C30 heteroaryl
group. R' to R® may each independently be hydrogen; deute-
rium; a substituted or unsubstituted C1 to C20 alkyl group; a
substituted or unsubstituted C6 to C30 aryl group; or a sub-
stituted or unsubstituted C2 to C30 heteroaryl group having
electron characteristics.

[0058] Theabove Chemical Formula3 may have a structure
having a triphenylenyl group compared with the above
Chemical Formula 1.

[0059] In the compound, the triphenylenyl group may pro-
vide a bulky structure and cause a resonance effect and thus,
may suppress a side reaction possibly occurring in a solid
state and may improve performance of an organic light emit-
ting diode.

[0060] In addition, the triphenylenyl group may make the
compound bulky and thus, may have an effect on lowering
crystallinity and increasing life-span.

[0061] The triphenylenyl group may provide a wider band
gap and high triplet excitation energy. The triphenylenyl
group may be bonded with carbazole without a decrease in the
band gap or triplet excitation energy of the compound.

[0062] The Ar' may be a substituted or unsubstituted phe-
nylene group, a substituted or unsubstituted biphenylene
group, a substituted or unsubstituted naphthylene group, or a
combination thereof. In this case, the compound may have
improved thermal stability and oxidation stability.

[0063] The Ar' may be a substituted or unsubstituted
pyridinylene group, a substituted or unsubstituted pyrimidi-
nylene group, a substituted or unsubstituted triazinylene
group, or a combination thereof. In this case, the compound
may have fortified electron transfer and transport character-
istics.

[0064] The compound for an organic optoelectronic device
may be represented by the following Chemical Formula 4-1
or 4-2.

[Chemical Formula 4-1]

RS
N\
§
RS
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-continued

[Chemical Formula 4-2]

[0065] Intheabove Chemical Formulae 4-1and 4-2, X may
be S, O, or Se. A’ to A® may each independently be CR' or a
heteroatom. R' and R! to R® may each independently be
hydrogen; deuterium; a substituted or unsubstituted C1 to
C20 alkyl group; a substituted or unsubstituted C6 to C30 aryl
group; or a substituted or unsubstituted C2 to C30 heteroaryl
group having electron characteristics.

[0066] The structures where a substituent of Ar' is a
6-membered arylene or heteroarylene in the above Chemical
Formula 3 may minimize energy level change of the com-
pound and may provide easy synthesis.

[0067] In addition, the bonds as in the above Chemical
Formula 4-1 or 4-2 may minimize energy level change of the
compound and may provide easy synthesis.

[0068] The A’ to A®> may each independently be CR' or a
nitrogen atom. In an implementation, at least one of A’ to A®
may be nitrogen. In this case, more improved bipolar charac-
teristics may be provided.

[0069] The compound for an organic optoelectronic device
may be represented by one of the following Chemical For-
mulae (CF) la to 144a. However, it is not limited to the

following compounds.
[
rs)
N

L
Sane

CF la]
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-continued -continued
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-continued -continued

[CF 14a] [CF 17a]
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-continued -continued
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-continued -continued
[CF 142a] [CF 144a]

[0070] The compound for an organic optoelectronic device
may be represented by one of the following Chemical For-
mulae (CF) 1b to 40b. However, it is not limited to the fol-

lowing compounds.

[CF 143a]

[CF 1b)]
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-continued
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[0071] The compound for an organic optoelectronic device
including the above compounds may exhibit a glass transition
temperature of greater than or equal to about 110° C. and a
thermal decomposition temperature of greater than or equal
to about 400° C., indicating improved thermal stability.
Thereby, it may be possible to produce an organic optoelec-
tronic device having a high efficiency.

[0072] The compound for an organic optoelectronic device
including the above compounds may play a role for emitting
light or injecting and/or transporting electrons, and may also
act as a light emitting host with an appropriate dopant. Thus,
the compound for an organic optoelectronic device may be
used as, e.g., a phosphorescent or fluorescent host material, a
blue light emitting dopant material, or an electron transport
material.
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[0073] The compound for an organic optoelectronic device
according to an example embodiment may be used for an
organic thin layer, and it may improve the life-span charac-
teristics, efficiency characteristics, electrochemical stability,
and thermal stability of an organic optoelectronic device and
decrease the driving voltage.

[0074] An organic optoelectronic device according to an
example embodiment includes the compound for an organic
optoelectronic device. The organic optoelectronic device may
include an organic photoelectric device, an organic light emit-
ting diode, an organic solar cell, an organic transistor, an
organic photo conductor drum, an organic memory device, or
the like. For example, a compound for an organic optoelec-
tronic device according to an example embodiment may be
included in an electrode or an electrode buffer layer in the
organic solar cell to improve the quantum efficiency, and it
may be used as an electrode material for a gate, a source-drain
electrode, or the like in the organic transistor.

[0075] An organic light emitting diode according to
another example embodiment may include an anode, a cath-
ode, and at least one organic thin layer between the anode and
the cathode. The at least one organic thin layer may include a
compound for an organic optoelectronic device according to
an example embodiment.

[0076] The organic thin layer that may include the com-
pound for an organic optoelectronic device may include a
layer selected from the group of an emission layer, a hole
transport layer (HTL), a hole injection layer (HIL), an elec-
tron transport layer (ETL), an electron injection layer (EIL),
a hole blocking layer, and a combination thereof. The at least
one layer may include the compound for an organic optoelec-
tronic device according to an example embodiment. In an
implementation, a compound for an organic optoelectronic
device according to an example embodiment may be included
in an electron transport layer (ETL) or an electron injection
layer (EIL). When the compound for an organic optoelec-
tronic device is included in the emission layer, the compound
for an organic optoelectronic device may be included as a
phosphorescent or fluorescent host, or as a fluorescent blue
dopant material.

[0077] FIGS. 1 to 5 are cross-sectional views showing
organic light emitting diodes including the compound for an
organic optoelectronic device according to an example
embodiment.

[0078] Referring to FIGS. 1 to 5, organic light emitting
diodes 100, 200, 300, 400, and 500 according to example
embodiments include at least one organic thin layer 105 inter-
posed between an anode 120 and a cathode 110.

[0079] The anode 120 may include an anode material that
may have a large work function to help hole injection into an
organic thin layer. The anode material may include: a metal
such as nickel, platinum, vanadium, chromium, copper, zinc,
and gold, or alloys thereof; a metal oxide such as zinc oxide,
indium oxide, indium tin oxide (ITO), and indium zinc oxide
(IZO); abonded metal and oxide such as ZnO:Al or SnO,:Sb;
or a conductive polymer such as poly(3-methylthiophene),
poly[3,4-(ethylene-1,2-dioxy)thiophene] (PEDT), polypyr-
role, and polyaniline, etc. In an implementation, the OLED
may include a transparent electrode including indium tin
oxide (ITO) as an anode.

[0080] The cathode 110 may include a cathode material
having a small work function to help electron injection into an
organic thin layer. The cathode material may include: a metal
such as magnesium, calcium, sodium, potassium, titanium,
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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, etc.
In an implementation, the OLED may include a metal elec-
trode including aluminum as a cathode.

[0081] In the example embodiment shown in FIG. 1, the
organic light emitting diode 100 includes an organic thin
layer 105 including only an emission layer 130.

[0082] In the example embodiment shown in FIG. 2, a
double-layered organic light emitting diode 200 includes an
organic thin layer 105 including an emission layer 230 includ-
ing 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 func-
tions as an electron transport layer (ETL), and the hole trans-
port layer (HTL) 140 layer may have an excellent binding
property with a transparent electrode such as ITO or an excel-
lent hole transport capability.

[0083] In the example embodiment shown in FIG. 3, a
three-layered organic light emitting diode 300 includes an
organic thin layer 105 including 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 transport
capability or an excellent hole transport capability may be
separately stacked.

[0084] In the example embodiment shown in FIG. 4, a
four-layered organic light emitting diode 400 includes an
organic thin layer 105 including an electron injection layer
(EIL) 160, an emission layer 130, a hole transport layer
(HTL) 140, and a hole injection layer (HIL) 170 that may help
adherence with the anode of ITO.

[0085] In the example embodiment shown in FIG. 5, a five
layered organic light emitting diode 500 includes an organic
thin layer 105 including 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 that may help achieve a low
voltage.

[0086] Intheexample embodiments shownin FIGS.1t0 5,
the organic thin layer 105, which may include at least one
selected from the group of an electron transport layer (ETL)
150, an electron injection layer (EIL) 160, emission layers
130 and 230, a hole transport layer (HTL) 140, a hole injec-
tion layer (HIL) 170, and combinations thereof, includes a
compound for an organic optoelectronic device according to
an embodiment. The compound for an organic optoelectronic
device according to an embodiment may be used for an elec-
tron transport layer (ETL) 150 including the electron trans-
port layer (ETL) 150 or electron injection layer (EIL) 160.
When it is used for the electron transport layer (ETL), it may
be possible to provide an organic light emitting diode having
a simpler structure that does not use an additional hole block-
ing layer (not shown).

[0087] When the compound for an organic optoelectronic
device is included in the emission layers 130 and 230, the
compound for an organic optoelectronic device may be
included as, e.g., a phosphorescent or fluorescent host or a
fluorescent blue dopant.

[0088] The organic light emitting diode may be fabricated
by, e.g., 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
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wet coating method such as spin coating, dipping, and flow
coating; and providing a cathode thereon.

[0089] Another example embodiment is directed to a dis-
play device including the organic light emitting diode accord-
ing to the above embodiment.

[0090] The following Examples and Comparative
Examples are provided in order to highlight characteristics of
one or more embodiments, but it will be understood that the
Examples and Comparative Examples are not to be construed
as limiting the scope of the embodiments, nor are the Com-
parative Examples to be construed as being outside the scope
of the embodiments. Further, it will be understood that the
embodiments are not limited to the particular details
described in the Examples and Comparative Examples.

Preparation of Compound for Organic
Optoelectronic Device

Example 1

Synthesis of Compound Represented by Chemical
Formula 3b

[0091] A compound represented by the above Chemical
Formula 3b as a compound for an organic optoelectronic
device was synthesized according to the following Reaction
Scheme 1.

Reaction Scheme 1
B(OH),

Pd(PPh3)4, 2M-K2CO3

THF
Br
/ \ Br
=N
S
A
A+
H
N
Q O Pd(PPh3)4, 2M-K2CO3
/B— o THF
0.
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-continued

Pd2(dba)3, NaOtBu
_—

P(t-Bu)3
toluene

Step 1: Synthesis of Compound A

[0092] 16.76 g (73.48 mmol) of dibenzothiophene-4-bo-
ronic acid, 25 g (105.81 mmol) of 2,6-dibromopyridine, and
4.25 g (3.67 mmol) of tetrakis(triphenylphosphine) palla-
dium (0) were mixed with 250 mL of tetrahydrofuran and 100
mL of a 2 M potassium carbonate aqueous solution in a 500
mL round-bottomed flask equipped with an agitator under a
nitrogen atmosphere, and the solution was refluxed under a
nitrogen gas stream for 12 hours. When the reaction was
complete, an organic layer produced therein was separated,
and a mixture obtained by adding an anhydrous magnesium
sulfate thereto was agitated. The obtained solution was fil-
tered, and a solvent therein was all removed. 19 g of a com-
pound A (76% yield) was obtained using column chromatog-
raphy.

Step 2: Synthesis of Compound B

[0093] 13.3 g (39.08 mmol) of the compound A, 11.5 g
(39.08 mmol) of carbazole-3-boronic acid pinacolate, and
2.26 g (1.95 mmol) of tetrakis(triphenylphosphine) palla-
dium (0) were mixed with 120 mL of tetrahydrofuran and 60
mL of a 2 M potassium carbonate aqueous solution in a 500
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mL round-bottomed flask equipped with an agitator under a
nitrogen atmosphere, and the mixture was heated and
refluxed for 12 hours under a nitrogen gas stream. When the
reaction was complete, an organic layer produced therein was
separated, and a mixture obtained by adding anhydrous mag-
nesium sulfate thereto was agitated. The obtained solution
was filtered, and a solvent therein was all removed. The
resultant was recrystallized using chlorobenzene, obtaining 7
g of a compound B (42% yield).

Step 3: Synthesis of Compound Represented by
Chemical Formula 3b

[0094] 7 g (16.41 mmol) of the compound B, 6.6 g (21.34
mmol) of bromotriphenylene, and 4.7 g (49.24 mmol) of
tertiarybutoxy sodium were dissolved in 180 mL of toluene a
500 mL round-bottomed flask equipped with an agitator
under a nitrogen atmosphere, and 0.751 g (0.82 mmol) of
palladium dibenzylidene amine and 0.996 g (2.46 mmol) of
tertiarybutyl phosphine (50%) were added thereto in a drop-
wise fashion. The reaction solution was heated and agitated at
110° C. under a nitrogen gas stream for 12 hours. When the
reaction was complete, a solid produced by pouring methanol
into the reactant was filtered and dissolved in chlorobenzene
again, and a mixture obtained by adding activated carbon and
anhydrous magnesium sulfate thereto was agitated. The agi-
tated solution was filtered and recrystallized using chloroben-
zene, obtaining 6.3 g of a compound 3b (59% yield).

[0095] caled. C,,H,eN,S: C, 86.47; H, 4.32; N, 4.29.
found: C, 86.52; H, 4.48; N, 4.47

Example 2

Compound Represented by Chemical Formula 1b

[0096] A compound represented by the above Chemical
Formula 1b as a compound for an organic optoelectronic
device according to an embodiment was synthesized accord-
ing to the following Reaction Scheme 2.

Reaction Scheme 2
B(OH),
S
Q O +
Br
Pd(PPh3)4, 2M-K2CO3
THF
Br
O Br
S
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-continued

Pd(PPh3)4, 2M-K2CO3
THF

D
D + Pd2(dba)3, NaOtBu
_ =
P(t-Bu)3
O toluene
Br

| S

Step 1: Synthesis of Compound C

[0097] 39.2 g (171.95 mmol) of dibenzothiophene-4-bo-
ronic acid, 81.1 g (343.90 mmol) of 1,3-dibromobenzene, and
9.94 g (8.6 mmol) of tetrakis(triphenylphosphine) palladium
(0) were mixed with 1 L of tetrahydrofuran and 500 mL of a
2 M potassium carbonate aqueous solution in a 500 mL
round-bottomed flask equipped with an agitator under a nitro-
gen atmosphere, and a mixture was heated and refluxed for 12
hours under the nitrogen atmosphere. When the reaction was
complete, an organic layer produced therein was separated,
and a mixture obtained by adding anhydrous magnesium
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sulfate thereto was agitated. The obtained solution was fil-
tered, and a solvent was all removed. 41 g of a compound A
(70% yield) was obtained using column chromatography.

Step 2: Synthesis of Compound D

[0098] 11.96 g (35.25 mmol) of the compound C, 13.43 g
(45.82 mmol) of carbazol-3-boronic acid pinacolate, and 2.04
g (1.76 mmol) of tetrakis(triphenylphosphine) palladium (0)
were mixed with 200 mL of tetrahydrofuran and 100 mL of a
2 M potassium carbonate aqueous solution in a 500 mL
round-bottomed flask, and the mixture was heated and
refluxed for 12 hours under a nitrogen gas stream. When the
reaction was complete, an organic layer produced therein was
separated, and a mixture obtained by adding anhydrous mag-
nesium sulfate thereto was agitated. The obtained solution
was filtered, and a solvent therein was all removed. 8.5 gofa
compound D (57% yield) was separated using column chro-
matography.

Step 3: Synthesis of Compound Represented by
Chemical Formula 1b

[0099] 8.9 g(20.97 mmol) ofthe compound D, 9.6 g(31.45
mmol) of bromo triphenylene, and 4.03 g (41.93 mmol) of
tertiarybutoxy sodium were dissolved in 130 mL of toluene in
a 500 mL round-bottomed flask equipped with an agitator
under a nitrogen atmosphere, and 0.603 g (1.05 mmol) of
palladium dibenzylideneamine and 0.636 g (3.15 mmol) of
tertiarybutyl phosphine (50%) were added thereto in a drop-
wise fashion. The reaction solution was heated and agitated at
110° C. under a nitrogen gas stream for 12 hours. When the
reaction was complete, a solid produced by pouring methanol
into the reactant was filtered and dissolved in chlorobenzene
again, and a mixture obtained by adding activated carbon and
anhydrous magnesium sulfate thereto was agitated. The
obtained solution was filtered and recrystallized in chlo-
robenzene, obtaining 7 g of a compound 1b (51% yield).
[0100] caled. C,gH,oNS: C,88.45; H, 4.48; N, 2.15. found:
C, 88.52; H,4.56; N, 2.23

Example 3

Compound Represented by Chemical Formula 4a

[0101] A compound represented by the above Chemical
Formula 4a as a compound for an organic optoelectronic
device according to an embodiment was synthesized accord-
ing to the following Reaction Scheme 3.

Reaction Scheme 3
N N

g .

N

O

Br
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-continued

Pd(dppHC12, KOAc
DMF

Pd(PPh3)4, 2M-K2CO3
THF

O |
G

g
Q

/

~

S,
Step 1: Synthesis of Compound E

[0102] 40.95 g (85.97 mmol) of N-(4,6-dipheny] pyrimi-
din-2-yl)carbazol-3-bromide, 32.75 g (128.96 mmol) of bis
(pinacolato)diboron, 25.31 g (257.91 mmol) of potassium
acetate, and 3.51 g (4.3 mmol) of [1,1'-bis(diphenylphos-
phino)ferrocene]dichloro palladium were mixed with 480
mL of dimethylformamide in a 1 L round-bottomed flask
equipped with an agitator under a nitrogen atmosphere, and
the mixture was heated and refluxed under a nitrogen gas
stream for 12 hours. When the reaction was complete, a solid
produced by pouring the reactant into water was filtered and
dissolved in dichloromethane, and a mixture obtained by
adding anhydrous magnesium sulfate and activated carbon
thereto was agitated. The obtained solution was filtered, and
a solvent therein was all removed. Then, the resultant was
dissolved in dichloromethane, and the solution was precipi-
tated by an excessive amount of hexane, obtaining 30 g of a
compound E (67% yield).
Step 2: Synthesis of Compound Represented by
Chemical Formula 4a

[0103] 9.05 g (26.68 mmol) of the compound C, 13.97 g
(26.68 mmol) of the compound D, and 1.54 g (1.33 mmol) of
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tetrakis(triphenylphosphine) palladium (0) were mixed with
200 mL of tetrahydrofuran and 100 mL of a 2 M potassium
carbonate aqueous solution in a 500 mL round-bottomed
flask equipped with an agitator under a nitrogen atmosphere,
and the mixture was heated and refluxed under a nitrogen gas
stream for 12 hours. When the reaction was complete, an
organic layer produced therein was separated, and a mixture
obtained by adding anhydrous magnesium sulfate and acti-
vated carbon thereto was agitated. The obtained solution was
filtered, and a solvent therein was all removed. The resultant
was recrystallized using toluene and hexane, obtaining 13.8 g
of'a compound 4a (79% yield).

[0104] caled. C,H,0N;S: C, 84.25; H, 4.46; N, 6.41.
found: C, 84.34; H, 4.48; N, 6.52

Example 4

Compound Represented by Chemical Formula 8a

[0105] A compound represented by the above Chemical
Formula 8a as a compound for an organic optoelectronic
device according to the an embodiment was synthesized
according to the following Reaction Scheme 4.

Reaction Scheme 4
B(OH),

X

Pd(PPh3)4, 2M-K2CO3
DMF

T

Pd(PPh3)4, 2M-K2CO3
B
N

THF
\(

0
S0

N
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Step 1: Synthesis of Compound F

[0106] 17.5 g (82.51 mmol) of dibenzofuran-4-boronic
acid, 38.93 g (165.03 mmol) of 1,3-dibromobenzene, and
4.77 g (4.13 mmol) of tetrakis(triphenylphosphine) palla-
dium (0) were mixed with 520 mL of tetrahydrofuran and 200
mL of a 2 M potassium carbonate aqueous solution in a 500
mL round-bottomed flask equipped with an agitator under a
nitrogen atmosphere, and the mixture was heated and
refluxed under a nitrogen gas stream for 12 hours. When the
reaction was complete, an organic layer produced therein was
separated, and a mixture obtained by adding anhydrous mag-
nesium sulfate thereto was agitated. The obtained solution
was filtered, and a solvent therein was all removed. 16 g of a
compound F (60% yield) was obtained using column chro-
matography.

Step 2: Synthesis of Compound Represented by
Chemical Formula 8a

[0107] 15 g (28.66 mmol) of the compound E, 13.89 g
(42.99 mmol) of the compound F, and 1.66 g (1.43 mmol) of
tetrakis(triphenylphosphine) palladium (0) were mixed with
260 mL of tetrahydrofuran and 100 mL of a 2 M potassium
carbonate aqueous solution in a 500 mL round-bottomed
flask equipped with an agitator under a nitrogen atmosphere,
and the mixture was heated and refluxed under a nitrogen gas
stream for 12 hours. When the reaction was complete, and an
organic layer produced therein was separated, and a mixture
obtained by adding anhydrous magnesium sulfate and acti-
vated carbon thereto was agitated. The obtained solution was
filtered, and a solvent therein was all removed. The resultant
was recrystallized by using chlorobenzene and hexane,
obtaining 13 g of a compound 8a (71% yield).

[0108] caled. C,sH,oN,S: C, 84.25; H, 4.46; N, 6.41.
found: C, 84.31; H, 4.49; N, 6.54

Fabrication of Organic Light Emitting Diode
Example 5

Fabrication of Organic Light Emitting Diode Using
Compound of Example 3

[0109] An organic light emitting diode was fabricated by
using the compound according to Example 3 and Ir(PPy); as
adopant. 1000 A-thick ITO was used as an anode, while 1000
A-thick aluminum (Al) was used as a cathode.

[0110] Specifically, a method of manufacturing the organic
light emitting diode included cutting an ITO glass substrate
having sheet resistance of 15 Q/cm? into a size of 50 mmx50
mmx0.7 mm and ultrasonic wave-cleaning it in acetone, iso-
propy!l alcohol, and pure water for 15 minutes respectively
and then, UV-ozone cleaning it for 30 minutes.

[0111] On the substrate, a 800 A-thick hole transport layer
(HTL) was formed by depositing N,N'-di(1-naphthyl)-N,N'-
diphenylbenzidine (NPB) (70 nm) and 4,4'.4"-tri(N-carba-
zolyD)triphenylamine (TCTA) (10 nm) under conditions of a
vacuum degree of 650x10~7 Pa and a deposition rate of 0.1 to
0.3 nmy/s.

[0112] Then, a 300 A-thick emission layer was formed
thereon using the compound according to Example 2 under
the same vacuum deposit conditions, and Ir(PPy), as a phos-
phorescent dopant was simultaneously deposited. Herein, the
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deposition rate of the phosphorescent dopant was adjusted to
include 7 wt % of the phosphorescent dopant based on 100 wt
% of the emission layer.

[0113] On the emission layer, bis(8-hydroxy-2-meth-
ylquinolinolato)-aluminum biphenoxide (BAlq) was deposit
to form a 50 A-thick hole-blocking layer under the same
vacuum deposit conditions.

[0114] Subsequently, a 200 A-thick electron transport layer
(ETL) was formed thereon by depositing Alg, under the same
vacuum deposit conditions.

[0115] On the electron transport layer (ETL), LiF and Al
were sequentially deposited to form a cathode, fabricating an
organic light emitting diode.

[0116] The organic light emitting diode had a structure of
ITO/NPB (70 nm)/TCTA (10 nm)/EML (the compound of
Example 3 (93 wt %)+Ir(PPy); (7 wt %), 30 nm)/Balq (5
nm)/Alq, (20 nm)/LiF (1 nm)/Al (100 nm).

Example 6

Fabrication of Organic Light Emitting Diode Using
Compound of Example 4

[0117] An organic light emitting diode was fabricated
according to the same method as Example 5 except for using
the compound according to Example 4 as a host for an emis-
sion layer instead of the compound according to Example 3.

Comparative Example 1

Carbazolebiphenyl (CBP)

[0118] An organic light emitting diode was fabricated
according to the same method as Example 5 except for using
4,4-N,N-dicarbazolebiphenyl (CBP) as a host for an emission
layer instead of the compound according to Example 3.

[0119] Performance Measurement of Organic Light Emit-
ting Diode
[0120] Each organic light emitting diode according to

Examples 5 and 6 and Comparative Example 1 was measured
regarding current density and luminance changes depending
on voltage and luminous efficiency. The measurements were
specifically performed in the following method. The results
are provided in the following Table 1.

[0121] (1) Measurement of Current Density Change
Depending on Voltage Change

[0122] The fabricated 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 result.

[0123] (2) Measurement of Luminance Change Depending
on Voltage Change

[0124] The fabricated organic light emitting diodes were
measured for luminance while increasing the voltage form 0
V to 10 V using a luminance meter (Minolta Cs-1000A).
[0125] (3) Measurement of Luminous Efficiency

[0126] Current efficiency (cd/A) and electric power effi-
ciency (Im/W) at the same luminance (9000 cd/m?®) were
calculated by using luminance and current density from the
items (1) and (2) and voltage.

[0127] (4) Color coordinate was measured using a lumi-
nance meter (Minolta Cs-1000A), and the results were
shown.
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TABLE 1
9000 cd/m?
Driving  Luminous Color

Host material of voltage  efficiency  coordinate

emission layer V) (cd/A) (x,¥)
Example 5 Example 3 5.7 52.7 0.32,0.66
Example 6 Example 4 55 522 0.33,0.66
Comparative CBP 4.8 314 0.33,0.63
Example 1
[0128] ReferringtoTable 1, the organic light emitting diode

using the compound synthesized according to embodiments
showed luminous efficiency of greater than or equal to 50
cd/A, which exceeded the luminous efficiency of CBP in
Comparative Example 1. Therefore, the compounds accord-
ing to embodiments may be used to form a good material for
an organic light emitting diode.

[0129] By way of summation and review, an organic light
emitting diode (OLED) may convert electrical energy into
light by applying current to an organic light emitting material.
The OLED may have a structure in which a functional organic
material layer is interposed between an anode and a cathode.
The organic material layer may include a multi-layer includ-
ing 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 photoelectric device.

[0130] 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 may be injected to
an organic material layer and recombined to generate exci-
tons having high energy. The generated excitons may gener-
ate light having certain wavelengths while shifting to a
ground state.

[0131] A phosphorescent light emitting material may be
used for a light emitting material of an organic optoelectronic
device, in addition to the fluorescent light emitting material.
Such a phosphorescent material may emits light by transport-
ing the electrons from a ground state to an exited state, non-
radiance transiting of a singlet exciton to a triplet exciton
through intersystem crossing, and transiting a triplet exciton
to a ground state to emit light.

[0132] As described above, in an organic light emitting
diode, an organic material layer may include 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.
[0133] The light emitting material may be classified as
blue, green, and red light emitting materials according to
emitted colors, and yellow and orange light emitting materi-
als to emit colors approaching natural colors.

[0134] When one material is used as a light emitting mate-
rial, a maximum light emitting wavelength may be shifted to
a long wavelength or color purity may decrease because of
interactions between molecules, or device efficiency may
decrease because of a light emitting quenching effect. There-
fore, ahost/dopant system may be included as a light emitting
material in order to improve color purity, and increase lumi-
nous efficiency and stability through energy transfer.

[0135] 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,
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ahole transport 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. This material may also be
suitable for other organic optoelectronic devices.

[0136] A low molecular weight organic material-contain-
ing light emitting diode may be manufactured as a thin film in
a vacuum deposition method, and may afford good efficiency
and life-span performance. A polymeric organic material-
containing light emitting diode may be manufactured in an
inkjet or spin coating method, and may afford advantages of
low initial cost and suitability for large-sized substrates
[0137] Both low molecular weight material-containing and
polymeric organic material-containing light emitting diodes
may afford advantages of self-light emitting, high speed
response, wide viewing angle, ultra-thin, high image quality,
durability, large driving temperature range, and the like. In
particular, they may afford good visibility due to self-light
emitting characteristics compared with an LCD (liquid crys-
tal display) and have an advantage of decreasing thickness
and weight, relative to an LCD, up to a third, because they do
not need a backlight.

[0138] In addition, since they have a fast response speed,
e.g., 1000 times faster in microsecond units than L.CD, they
may be used to realize a motion picture without after-image.
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. Recently, they are being considered for increasingly
larger applications such as a 40-inch organic light emitting
diode panel.

[0139] Improved luminous efficiency and life-span are
desired. Further, luminous efficiency may be enhanced by
smooth combination between holes and electrons in an emis-
sion layer. If an organic material has slower electron mobility
than hole mobility, it may exhibit inefficient combination
between holes and electrons. Accordingly, it is desirable for a
compound to increase electron injection and mobility from a
cathode while simultaneously preventing movement of holes.
[0140] As described above, embodiments may provide a
compound for an organic optoelectronic device having excel-
lent life-span, efficiency, electrochemical stability, driving
voltage, and thermal stability, an organic light emitting diode
including the compound, and a display device including the
organic light emitting diode. Embodiments may provide a
compound for an organic optoelectronic device that may act
as light emission, or electron injection and transport material,
and also act as a light emitting host along with an appropriate
dopant. Embodiments may provide an organic light emitting
diode having high luminous efficiency at a low driving volt-
age.

< Description of Symbols>

100: organic light emitting diode 110: cathode

120 anode 105: organic thin layer

130: emission layer 140: hole transport layer (HTL)
150: electron transport layer (ETL) 160: electron injection layer (EIL)

170: hole injection layer (HIL) 230: emission layer + electron

transport layer (ETL)

[0141] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
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and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

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

[Chemical Formula 1]

RZ
Dty
oW
R N R

]|3TU

wherein, in the above Chemical Formula 1,
Xis S, O, or Se,

ETU is a substituted or unsubstituted C2 to C30 heteroaryl
group having electron characteristics,

Ar' is a substituted or unsubstituted C6 to C30 aryl group;
or a substituted or unsubstituted C2 to C30 heteroaryl
group, and

R' to R® are each independently hydrogen; deuterium; a
substituted or unsubstituted C1 to C20 alkyl group; a
substituted or unsubstituted C6 to C30 aryl group; or a
substituted or unsubstituted C2 to C30 heteroaryl group
having electron characteristics.

2. The compound for an organic optoelectronic device as
claimed in claim 1, wherein the compound for an organic
optoelectronic device is represented by the following Chemi-
cal Formula 2-1 or 2-2:

[Chemical Formula 2-1]
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-continued
[Chemical Formula 2-2]

ETU

wherein, in the above Chemical Formulae 2-1 and 2-2,

Xis S, O, or Se,

ETU is a substituted or unsubstituted C, to C,, heteroaryl

group having electron characteristics, and

R! to R® are each independently hydrogen; deuterium; a

substituted or unsubstituted C1 to C20 alkyl group; a
substituted or unsubstituted C6 to C30 aryl group; or a
substituted or unsubstituted C2 to C30 heteroaryl group
having electron characteristics.

3. The compound for an organic optoelectronic device as
claimed in claim 1, wherein the ETU is a substituted or
unsubstituted imidazolyl group, a substituted or unsubsti-
tuted triazolyl group, a substituted or unsubstituted tetrazolyl
group, a substituted or unsubstituted oxadiazolyl group, a
substituted or unsubstituted oxatriazolyl group, a substituted
or unsubstituted thiatriazolyl group, a substituted or unsub-
stituted benzimidazolyl group, a substituted or unsubstituted
benzotriazolyl group, a substituted or unsubstituted pyridinyl
group, a substituted or unsubstituted pyrimidinyl group, a
substituted or unsubstituted triazinyl group, a substituted or
unsubstituted pyrazinyl group, a substituted or unsubstituted
pyridazinyl group, a substituted or unsubstituted purinyl
group, a substituted or unsubstituted quinolinyl group, a sub-
stituted or unsubstituted isoquinolinyl group, a substituted or
unsubstituted phthalazinyl group, a substituted or unsubsti-
tuted naphpyridinyl group, a substituted or unsubstituted
quinazolinyl group, a substituted or unsubstituted acridinyl
group, a substituted or unsubstituted phenanthrolinyl group, a
substituted or unsubstituted phenazinyl group, or a combina-
tion thereof.

4. A compound for an organic optoelectronic device, the
compound being represented by the following Chemical For-
mula 3:

[Chemical Formula 3]
R2
iy ~ iy \x ) &
) L < U )
% X\ gy
R N R A 5
R R
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wherein, in the above Chemical Formula 3,

Xis S, O, or Se,

Ar' is a substituted or unsubstituted C6 to C30 aryl group;
or a substituted or unsubstituted C2 to C30 heteroaryl
group, and

R! to R® are each independently hydrogen; deuterium; a
substituted or unsubstituted C1 to C20 alkyl group; a
substituted or unsubstituted C6 to C30 aryl group; or a
substituted or unsubstituted C2 to C30 heteroaryl group
having electron characteristics.

5. The compound for an organic optoelectronic device as
claimed in claim 4, wherein the Ar' is a substituted or unsub-
stituted pyridinylene group, a substituted or unsubstituted
pyrimidinylene group, a substituted or unsubstituted triazi-
nylene group, or a combination thereof.

6. The compound for an organic optoelectronic device as
claimed in claim 4, wherein the Ar" is a substituted or unsub-
stituted pyridinylene group, and X is S.

7. The compound for an organic optoelectronic device as
claimed in claim 4, wherein the compound for an organic
optoelectronic device is represented by the following Chemi-
cal Formula 4-1 or 4-2:

[Chemical Formula 4-1]

[Chemical Formula 4-2]

wherein, in the above Chemical Formulae 4-1 and 4-2,

Xis S, O, or Se,

A to A? are each independently CR' or a heteroatom, and

R' and R to R are each independently hydrogen; deute-
rium; a substituted or unsubstituted C1 to C20 alkyl
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group; a substituted or unsubstituted C6 to C30 aryl
group; or a substituted or unsubstituted C2 to C30 het-
eroaryl group having electron characteristics.

8. The compound for an organic optoelectronic device as
claimed in claim 7, wherein the A' to A are each indepen-
dently CR' or a nitrogen atom.

9. The compound for an organic optoelectronic device as
claimed in claim 8, wherein at least one of A’ to A? is nitrogen.

10. The compound for an organic optoelectronic device as
claimed in claim 1, wherein the organic optoelectronic device
is selected from an organic photoelectric device, an organic
light emitting diode, an organic solar cell, an organic transis-
tor, an organic photo-conductor drum, and an organic
memory device.

11. An organic light emitting diode, comprising:

an anode, a cathode, and at least one organic thin layer

between the anode and the cathode,

wherein the at least one organic thin layer includes the

compound for an organic optoelectronic device as
claimed in claim 1.

12. The organic light emitting diode as claimed in claim 11,
wherein the at least one organic thin layer is selected from an
emission layer, a hole transport layer, a hole injection layer,
an electron transport layer, an electron injection layer, a hole
blocking layer, and a combination thereof.

13. The organic light emitting diode as claimed in claim 11,
wherein the compound for an organic optoelectronic device is
included in an electron transport layer or an electron injection
layer.

14. The organic light emitting diode as claimed in claim 11,
wherein the compound for an organic optoelectronic device is
included in an emission layer.

15. The organic light emitting diode as claimed in claim 11,
wherein the compound for an organic optoelectronic device is
a phosphorescent or fluorescent host material in an emission
layer.

16. The organic light emitting diode as claimed in claim 11,
wherein the compound for an organic optoelectronic device is
a fluorescent blue dopant material in an emission layer.

17. A display device comprising the organic light emitting
diode as claimed in claim 11.

18. An organic light emitting diode, comprising:

an anode, a cathode, and at least one organic thin layer

between the anode and the cathode,

wherein the at least one organic thin layer includes the

compound for an organic optoelectronic device accord-
ing to claim 4.

19. The organic light emitting diode as claimed in claim 18,
wherein the at least one organic thin layer is selected from an
emission layer, a hole transport layer, a hole injection layer,
an electron transport layer, an electron injection layer, a hole
blocking layer, and a combination thereof.

20. The organic light emitting diode as claimed in claim 18,
wherein the compound for an organic optoelectronic device is
included in an electron transport layer or an electron injection
layer.

21. The organic light emitting diode as claimed in claim 18,
wherein the compound for an organic optoelectronic device is
included in an emission layer.

22. The organic light emitting diode as claimed in claim 18,
wherein the compound for an organic optoelectronic device is
a phosphorescent or fluorescent host material in an emission
layer.
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23. The organic light emitting diode as claimed in claim 18,
wherein the compound for an organic optoelectronic device is
a fluorescent blue dopant material in an emission layer.

24. A display device comprising the organic light emitting
diode as claimed in claim 18.

#* #* * #* #*
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