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(57) ABSTRACT

The present invention relates to a novel compound and an
organic light emitting device comprising the same. The com-
pound according to the present invention may be used as hole
injection, hole transport, electron injection and transport, and
light emitting materials in an organic light emitting device,
and the organic light emitting device according to the present
invention has excellent properties in terms of efficiency, driv-
ing voltage, and life-span.
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NOVEL COMPOUND AND ORGANIC
LIGHT-EMITTING DEVICE COMPRISING
SAME

TECHNICAL FIELD

[0001] The present invention relates to a novel compound
that is capable of largely improving a life span, efficiency,
electrochemical stability, and thermal stability of an organic
light emitting device, and an organic light emitting device
comprising the same. This application claims priority from
Korean Patent Application No. 10-2011-0004715 filed on
Jan. 17, 2011, in the KIPO, the disclosure of which is incor-
porated herein by reference in its entirety.

BACKGROUND ART

[0002] An organic light emitting phenomenon is an
example of a conversion of current into visible rays by an
internal process of a specific organic molecule. The organic
light emitting phenomenon is based on the following prin-
ciple. When an organic material layer is interposed between
an anode and a cathode, if voltage is applied between two
electrodes, electrons and holes are injected from the cathode
and the anode to the organic material layer. The electrons and
the holes injected into the organic material layer are recom-
bined to form an exciton, and the exciton is fallen again to a
bottom state to emit light. The organic light emitting device
using the principle may be generally constituted by a cathode,
an anode, and an organic material layer interposed therebe-
tween, for example, an organic material layer comprising a
hole injection layer, a hole transport layer, a light emitting
layer, and an electron transport layer.

[0003] The materials used in the organic light emitting
device are mostly pure organic materials or complexes of
organic material and metal, and may be classified into a hole
injection material, a hole transport material, a light emitting
material, an electron transport material, an electron injection
material, and the like according to its use. Herein, an organic
material having a p-type property, that is, an organic material
easily oxidized and electrochemically stable when the
organic material is oxidized, is mainly used as the hole injec-
tion material or the hole transport material. Meanwhile, an
organic material having an n-type propetty, that is, an organic
material easily reduced and electrochemically stable when
the organic material is reduced, is mainly used as the electron
injection material or the electron transport material. A mate-
rial having both p-type and n-type properties, that is, a mate-
rial that is stable when the material is oxidized and reduced, is
preferable as the light emitting layer material, and a material
having high light emitting efficiency for conversion of the
exciton into light when the exciton is formed is preferable.

[0004] In addition to the aforementioned matter, it is pref-
erable that the material used in the organic light emitting
device further have the following properties.

[0005] First, it is preferable that the material used in the
organic light emitting device have excellent thermal stability.
The reasonis because joule heat is generated by movement of
electric charges in the organic light emitting device. NPB,
which has recently been used as the hole transport layer
material, has a glass transition temperature of 100° C. or
lower, and thus there is a problem in that NPB is difficult to be
used in an organic light emitting device requiring a high
current.
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[0006] Second, holes or electrons injected into the organic
light emitting device should be smoothly transported to the
light emitting layer, and the injected holes and electrons
should not be discharged to the outside of the light emitting
layer in order to obtain a high efficiency organic light emitting
device that can be driven at a low voltage. To this end, a
material used in the organic light emitting device should have
an appropriate band gap and HOMO or LUMO energy level.
In the case of PEDOT:PSS currently used as a hole transport
material in an organic light emitting device manufactured by
a solution coating method, since a LUMO energy level
thereof is lower than that of an organic material used as a light
emitting layer material, it is difficult to manufacture an
organic light emitting device having high efficiency and a
long life span.

[0007] In addition, the material used in the organic light
emitting device should have excellent chemical stability,
electric charge mobility, and interfacial characteristic with an
electrode or an adjacent layer. That is, the material used in the
organic light emitting device should be little deformed by
moisture or oxygen. Further, appropriate hole or electron
mobility should be ensured so as to balance densities of the
holes and of the electrons in the light emitting layer of the
organic light emitting device, thus maximizing formation of
excitons. Additionally, a preferable interface with an elec-
trode including metal or metal oxides should be ensured for
stability of the device.

[0008] Accordingly, there is a need to develop an organic
material having the aforementioned requirements in the art.
DISCLOSURE
Technical Problem

[0009] The present inventors aim to provide a novel com-
pound which can satisfy conditions required in a material
capable of being used in an organic light emitting device, for
example, an appropriate energy level, electrochemical stabil-
ity, thermal stability, and the like, and has a chemical structure
capable of performing various roles required in the organic
light emitting device according to a substituent group, and an
organic light emitting device including the same.

Technical Solution

[0010] An exemplary embodiment of the present invention
provides a compound represented by the following Chemical
Formula 1.

[Chemical Formula 1]
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[0011] In Chemical Formula I,

[0012] Ar, to Ar, are the same as or different from each
other, and are each independently selected from the group
consisting of hydrogen; an alkyl group substituted or unsub-
stituted by one or more substituent groups selected from the
group consisting of a halogen group, an alkyl group, an alk-
enyl group, an alkoxy group, a cycloalkyl group, an aryl
group, an arylalkyl group, an arylalkenyl group, a heterocy-
clic group, a nitrile group, and an acetylene group; an alkoxy
group substituted or unsubstituted by one or more substituent
groups selected from the group consisting of a halogen group,
an alkyl group, an alkenyl group, an alkoxy group, a
cycloalkyl group, an aryl group, an arylalkyl group, an ary-
lalkenyl group, a heterocyclic group, a nitrile group, and an
acetylene group; an aryl group substituted or unsubstituted by
one or more substituent groups selected from the group con-
sisting of a halogen group, an alkyl group, an alkenyl group,
an alkoxy group, a cycloalkyl group, an aryl group, an aryla-
lkyl group, an arylalkenyl group, a heterocyclic group, a
nitrile group, an acetylene group, and an arylamine group; a
heterocyclic group substituted or unsubstituted by one or
more substituent groups selected from the group consisting of
a halogen group, an alkyl group, an alkenyl group, an alkoxy
group, a cycloalkyl group, an aryl group, an arylalkyl group,
an arylalkenyl group, a heterocyclic group, a nitrile group,
and an acetylene group; and an amine group substituted or
unsubstituted by one or more substituent groups selected
from the group consisting of an alkyl group, an alkenyl group,
an aryl group, an arylalkyl group, an arylalkenyl group, and a
heterocyclic group,

[0013] atleast one of Ar, and Ar; is an amine group substi-
tuted or unsubstituted by an aryl group, a heterocyclic group,
or afluorenyl group; or an aryl group substituted by an amine
group substituted or unsubstituted by an aryl group, a hetero-
cyclic group, or a fluorenyl group, and may be further substi-
tuted by an aryl group, a fluorene group, or an arylamine
group,

[0014] R,,R,andR; are the same as or different from each
other, and are each independently selected from the group
consisting of hydrogen; a halogen group; an alkyl group; an
alkenyl group; an alkoxy group; an aryl group; a heterocyclic
group; and an amine group substituted or unsubstituted by an
alkyl group, an aryl group, or a heterocyclic group, and
[0015] pisanintegerof 1to 5, qis aninteger of 1 or 2, and
r is an integer of 1 to 4.

[0016] Another exemplary embodiment of the present
invention provides an organic light emitting device including
a first electrode, a second electrode, and one or more organic
material layers disposed between the first electrode and the
second electrode, in which one or more layers of the organic
material layers include the compound represented by Chemi-
cal Formula 1.

Advantageous Effects

[0017] According to the exemplary embodiments of the
present invention, a novel compound may be used as an
organic material layer material of an organic light emitting
device. In the case where the compound represented by
Chemical Formula 1 according to the present invention is
used in the organic light emitting device, it is possible to
reduce a driving voltage of the device, improve light effi-
ciency, and improve a life span property of the device by
thermal stability of the compound.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 illustrates an example of an organic light
emitting device formed of a substrate 1, an anode 2, a light
emitting layer 3, and a cathode 4.

BEST MODE
[0019] Hereinafter, the present invention will be described
in more detail.
[0020] A novel compound according to the present inven-

tion is represented by Chemical Formula 1.

[0021] Inthe compound according to the present invention,
substituent groups of Chemical Formula 1 will be described
in more detail below.

[0022] Examples of a halogen group may include fluorine,
chlorine, bromine, iodine and the like, but are not limited
thereto.

[0023] Analkyl group may be a straight or branched chain,
and the number of carbon atoms is not particularly limited but
is preferably 1 to 6. Specific examples thereof include a
methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, a t-butyl group, a pentyl group, a hexyl
group, and the like, but are not limited thereto.

[0024] An alkenyl group may be a straight or branched
chain, and the number of carbon atoms is not particularly
limited but is preferably 2 to 6.

[0025] Itis preferable that a cycloalkyl group have the 3 to
12 carbon atoms and do not provide steric hindrance. Specific
examples thereof include a cyclopentyl group, a cyclohexyl
group, and the like, but are not limited thereto.

[0026] 1t is preferable that an alkoxy group have 1 to 6
carbon atoms, and more specific examples thereof may
include methoxy, ethoxy, isopropyloxy, and the like, but are
not limited thereto.

[0027] An aryl group may be a monocycle or a polycycle,
and the number of carbon atoms is not particularly limited but
is preferably 6 to 20. Examples of the monocyclic aryl group
may include a phenyl group, a biphenyl group, a terphenyl
group, stilben, and the like, and examples of the polycyclic
aryl group may include a naphthyl group, an anthracenyl
group, a phenanthrenyl group, a pyrenyl group, a perylenyl
group, a chrysenyl group, and the like, but are not limited
thereto.

[0028] A heterocyclic group is a heteroatom and a cyclic
groupincluding O, N, S, or P, and the number of carbon atoms
is not particularly limited but is preferably 2 to 20. Examples
of the heterocyclic group include a carbazole group, a
thiophene group, a furan group, a pyrrole group, an imidazole
group, a thiazole group, an oxazole group, an oxadiazole
group, a triazole group, a pyridyl group, a pyradazine group,
a quinolynyl group, an isoquinolynyl group, an acrydyl
group, and the like, and the compounds such as the following
Structural Formulas are preferable, but the examples are not
limited thereto.

N N N N
7 } 7 } 7 » ZN
g—/T\ o—/hl\ N—//\ N-|J/



US 2013/0334517 Al

-continued

[0029] It is preferable that an amine group have 1 to 30
carbon atoms, and more specific examples thereof may
include a methylamine group, a dimethylamine group, an
ethylamine group, a diethylamine group, a phenylamine
group, a naphthylamine group, a biphenylamine group, an
anthracenylamine group, a 3-methyl-phenylamine group, a
4-methyl-naphthylamine group, a 2-methyl-biphenylamine
group, a 9-methyl-anthracenylamine group, a diphenylamine
group, a phenylnaphthylamine group, a ditolylamine group, a
phenyltolylamine group, a triphenylamine group, and the
like, but are not limited thereto.

[0030] The compound represented by Chemical Formula 1
may be preferably a compound represented by the following
Chemical Formulas 2 to 5.

[Chemical Formula 2]

Ars

N
Any l I 1177 A
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-continued
[Chemical Formula 3]
Ary
L ~ N/ Arg
Ary
[Chemical Formula 4]
Tr 1
N
~
Aryg L3/ Li A
N
Ar3

[Chemical Formula 5]

[0031] In Chemical Formulas 2 to 5,

[0032] Ar,, Ar,, Ar,,, and Ar,, are each independently
selected from the group consisting of hydrogen; an alkyl
group substituted or unsubstituted by one or more substituent
groups selected from the group consisting of a halogen group,
an alkyl group, an alkenyl group, an alkoxy group, a
cycloalkyl group, an aryl group, an arylalkyl group, an ary-
lalkenyl group, a heterocyclic group, a nitrile group, and an
acetylene group; an alkoxy group substituted or unsubstituted
by one or more substituent groups selected from the group
consisting of a halogen group, an alkyl group, an alkenyl
group, an alkoxy group, a cycloalkyl group, an aryl group, an
arylalkyl group, an arylalkenyl group, a heterocyclic group, a
nitrile group, and an acetylene group; an aryl group substi-
tuted or unsubstituted by one or more substituent groups
selected from the group consisting of a halogen group, an
alkyl group, an alkenyl group, an alkoxy group, a cycloalkyl
group, an aryl group, an arylalkyl group, an arylalkenyl
group, a heterocyclic group, a nitrile group, an acetylene
group, and an arylamine group; a heterocyclic group substi-
tuted or unsubstituted by one or more substituent groups
selected from the group consisting of a halogen group, an
alkyl group, an alkenyl group, an alkoxy group, a cycloalkyl
group, an aryl group, an arylalkyl group, an arylalkenyl
group, a heterocyclic group, a nitrile group, and an acetylene
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group; and an amine group substituted or unsubstituted by
one or niore substituent groups selected from the group con-
sisting of an alkyl group, an alkenyl group, an aryl group, an
arylalkyl group, an arylalkenyl group, and a heterocyclic
group,

[0033] Ars, Arg, Atg, Arg, Aryy, Al 5, Al 5, Al 5, Aryg, and
Ar,, are each independently a substituted or unsubstituted
aryl group, a substituted or unsubstituted heterocyclic group,
or a substituted or unsubstituted fluorenyl group,

[0034] L,, L., L;, and L5 are a direct bond, an arylene
group, or a fluorenylene group, and

[0035] L, and L are an arylene group.

[0036] Further, in the present specification, the term “sub-
stituted or unsubstituted” means that substitution is per-
formed by one or more substituent groups selected from the
group consisting of heavy hydrogen, a halogen group, an
alkyl group, an alkenyl group, an alkoxy group, a silyl group,
an arylalkenyl group, an aryl group, a heterocyclic group, a
carbazole group, an arylamine group, and a fluorenyl group
and a nitrile group substituted or unsubstituted by an alkyl
group or an aryl group, or there is no substituent group.
[0037] Examples of the substituent group that may be fur-
ther substituted instead of Ar, to Ar,, of Chemical Formulas
1to 5 may include a halogen group, an alkyl group, an alkenyl
group, an alkoxy group, a silyl group, an arylalkenyl group,
an aryl group, a heterocyclic group, a carbazole group, an
arylamine group, a fluorenyl group substituted or unsubsti-
tuted by an alkyl group or an aryl group, a nitrile group, and
the like, but are not limited thereto.

[0038] In Chemical Formula 1, Ar, may be hydrogen or a
phenyl group.
[0039] In Chemical Formula 1, at least one of Ar, and Ar,

may be an amine group substituted or unsubstituted by a
phenyl group, a biphenyl group, a terphenyl group, a phenyl
group substituted by a fluorenyl group, a naphthyl group, a
fluorenyl group substituted by an alkyl group, a diben-
zothiophenyl group, or a phenanthrenyl group.

[0040] In Chemical Formula 1, at least one of Ar, and Ar,
may be a phenyl! group substituted by an amine group substi-
tuted or unsubstituted by a phenyl group, a biphenyl group, a
terphenyl group, a phenyl group substituted by a fluorenyl
group, a naphthyl group, a fluorenyl group substituted by an
alkyl group, a dibenzothiophenyl group, or a phenanthrenyl
group; a biphenyl group substituted by an amine group sub-
stituted or unsubstituted by a phenyl group. a biphenyl group,
a terphenyl group, a phenyl group substituted by a fluorenyl
group, a naphthyl group, a fluorenyl group substituted by an
alkyl group, a dibenzothiophenyl group, or a phenanthrenyl
group; a fluorenyl group substituted by an amine group sub-
stituted or unsubstituted by a phenyl group. a biphenyl group,
a terphenyl group, a phenyl group substituted by a fluorenyl
group, a naphthyl group, a fluorenyl group substituted by an
alkyl group, a dibenzothiophenyl group, or a phenanthrenyl
group; or a naphthyl group substituted by an amine group
substituted or unsubstituted by a phenyl group, a biphenyl
group, a terphenyl group, a phenyl group substituted by a
fluorenyl group, a naphthyl group, a fluorenyl group substi-
tuted by an alkyl group, a dibenzothiopheny! group, or a
phenanthrenyl group.

[0041] In another exemplary embodiment, at least one of
Ar, and Ar; may be a phenyl group substituted by an amine
group substituted or unsubstituted by a phenyl group, a biphe-
nyl group, a terphenyl group, a phenyl group substituted by a
fluorenyl group, a naphthyl group, a fluorenyl group substi-
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tuted by an alkyl group, a dibenzothiophenyl group, or a
phenanthrenyl group; a biphenyl group substituted by an
amine group substituted or unsubstituted by a phenyl group,
a biphenyl group, a terphenyl group, a phenyl group substi-
tuted by a fluorenyl group, a naphthyl group, a fluorenyl
group substituted by an alkyl group, a dibenzothiophenyl
group, or a phenanthrenyl group; or a fluorenyl group substi-
tuted by an amine group substituted or unsubstituted by a
phenyl group, a biphenyl group, a terphenyl group, a phenyl
group substituted by a fluorenyl group, a naphthyl group, a
fluorenyl group substituted by an alkyl group, a diben-
zothiophenyl group, or a phenanthrenyl group.

[0042] In Chemical Formula 1, at least one of Ar, and Ar,
may be the following substituent group.
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-continued

[0043] Further, in Chemical Formula 1, when at least one of
Ar, and Ar, is an amine group substituted or unsubstituted by
aphenyl group, a biphenyl group, a terphenyl group, a phenyl
group substituted by a fluorenyl group, a naphthyl group, a
fluorenyl group substituted by an alkyl group, a diben-
zothiophenyl group, or a phenanthrenyl group; at least one of
Ar, and Ar, is a phenyl group substituted by an amine group
substituted or unsubstituted by a phenyl group, a biphenyl
group, a terphenyl group, a phenyl group substituted by a
fluorenyl group, a naphthyl group, a fluorenyl group substi-
tuted by an alkyl group, a dibenzothiophenyl group, or a
phenanthrenyl group; at least one of Ar, and Ar; is a biphenyl
group substituted by an amine group substituted or unsubsti-
tuted by a phenyl group, a biphenyl group, a terphenyl group,
a phenyl group substituted by a fluorenyl group, a naphthyl
group, a fluorenyl group substituted by an alkyl group, a
dibenzothiopheny! group, or a phenanthrenyl group; or at
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least one of Ar, and Ar, is a fluorenyl group substituted by an
amine group substituted or unsubstituted by a phenyl group,
a biphenyl group, a terphenyl group, a phenyl group substi-
tuted by a fluorenyl group, a naphthyl group, a fluorenyl
group substituted by an alkyl group, a dibenzothiophenyl
group, or a phenanthrenyl group, and the other may be hydro-
gen.

[0044] In Chemical Formulas 2 to 5, Ar,, Ar,, Ar,,, and
Ar,, may be hydrogen or a phenyl group.

[0045] In Chemical Formulas 2 to 5, Ars, Arg, Arg, Ar,,
Ar,,, Ar ,, Ar 5, Ar,, Ar, and Ar, , may be each indepen-
dently a phenyl group, a biphenyl group., a terphenyl group, a
phenyl group substituted by a fluorenyl group, a naphthyl
group, a fluorenyl group substituted by an alkyl group, a
dibenzothiophenyl group, or a phenanthrenyl group.

[0046] InChemical Formulas 2to 5, L;, L,, L, and L.; may
be each independently a direct bond, a phenylene group, a
biphenylene group, a naphthylene group, or a fluorenylene
group.

[0047] In another exemplary embodiment, L,, L, L5, and
Ls may be each independently a direct bond, a phenylene
group, a biphenylene group, or a fluorenylene group.

[0048] InChemical Formulas 2 to 5, L, and L may be each
independently a phenylene group, a biphenylene group, a
terphenylene group, or a naphthylene group.

[0049] In another exemplary embodiment, [, and [ may
be each independently a biphenylene group or a terphenylene
group.

[0050] The compound represented by Chemical Formula 2
or 4 may be manufactured according to the following Reac-
tion Equation 1, and the compound represented by Chemical
Formula 3 or 5 may be manufactured according to the follow-
ing Reaction Equation 2.

Reaction Equation 1

Br Cl Ary Cl
I — a . .
or ArlQ
Br O
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[0051] Preferable specific examples of the compound rep-
resented by Chemical Formula 1 include the following com-

pounds, but are not limited thereto.
chemical formula 1-1 9

‘ ‘ N “
‘ chemical formula 1-5
chemical formula 1-2 O

Y %
o” A

chemical formula 1-3 chemical formula 1-6
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chemical formula 1-4
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[0052] Preferable specific examples of the compound rep-
resented by Chemical Formula 1 include the following com-
pounds, but are not limited thereto.
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chemical formula 2-1 chemical formula 2-2

chemical formula 2-6
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-continued

[0053] It is preferable that the compound represented by
Chemical Formula 1 be applied to a hole transport layer of an
organic material layer of the organic light emitting device, but
the compound is not limited thereto.

[0054] Meanwhile, the compound represented by Chemi-
cal Formula 1 has a high glass transition temperature (Tg),
and thus thermal stability is excellent. Such increase in ther-
mal stability becomes an important factor providing driving
stability to the device.

[0055]  Further, the organic light emitting device according
to the present invention is an organic light emitting device
comprising a first electrode, a second electrode, and one or
more organic material layers interposed between the first
electrode and the second electrode, and one or more layers of
the organic material layers comprise the compound repre-
sented by Chemical Formula 1.

[0056] The organic light emitting device of the present
invention may be manufactured by a manufacturing method
and a material of a general organic light emitting device,
except that one or more organic material layers are formed by
using the aforementioned compounds.

[0057] The compound of Chemical Formula 1 may form
the organic material layer by a vacuum deposition method
and a solution coating method when the organic light emitting
device is manufactured. Herein, the solution coating method
means spin coating, dip coating, inkjet printing, screen print-
ing, a spray method, roll coating, and the like, but is not
limited thereto.

[0058] The organic material layer of the organic light emit-
ting device of the present invention may have a single layer
structure, or a multilayered structure in which two or more
organic material layers are laminated. For example, the
organic light emitting device of the present invention may
have a structure including a hole injection layer, a hole trans-
port layer, a light emitting layer, an electron transport layer,
an electron injection layer, and the like as an organic material
layer. However, the structure of the organic light emitting
device is not limited thereto, but may comprise a smaller
number of organic material layers.

chemical formula 2-30

[0059] In the organic light emitting device of the present
invention, the organic material layer may comprise one or
more layers of the hole injection layer, the hole transport
layer, and the layer injecting and transporting holes simulta-
neously, and one or more layers of the layers may comprise
the compound represented by Chemical Formula 1.

[0060] Further, the organic material layer may comprise a
light emitting layer, and the light emitting layer may comprise
the compound represented by Chemical Formula 1.

[0061] Further, the organic material laver may comprise the
hole transport layer, and the hole transport layer may com-
prise the compound represented by Chemical Formula 1.
[0062] Further, the organic material layer may comprise
one or more layers of the electron transport layer, the electron
injection layer, and the layer transporting and injecting elec-
trons simultaneously, and one or more layers of the layers
may comprise the compound represented by Chemical For-
mula 1.

[0063] Intheorganic material layer having the multilayered
structure, the compound of Chemical Formula 1 may be com-
prised in the light emitting layer, a layer of injecting and
transporting holes and emitting light simultaneously, a layer
of transporting holes and emitting light simultaneously, a
layer of transporting electrons and emitting light simulta-
neously, or the like.

[0064] Forexample, the structure of the organic light emit-
ting device of the present invention may have a structure
illustrated in FIG. 1, but is not limited thereto.

[0065] FIG. 1 illustrates a structure of an organic light
emitting device, in which an anode 2, a light emitting layer 3,
and a cathode 4 are sequentially laminated on a substrate 1. In
the aforementioned structure, the compound represented by
Chemical Formula 1 may be comprised in the light emitting
layer 3.

[0066] For example, the organic light emitting device
according to the present invention may be manufactured by
depositing metal, metal oxides having conductivity, or an
alloy thereof on the substrate by usinga PVD (physical vapor
deposition) method such as sputtering or e-beam evaporation
to form the anode, forming the organic material layer com-
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prising the hole injection layer, the hole transport layer, the
light emitting layer, and the electron transport layer thereon,
and depositing the material that is capable of being used as the
cathode thereon. In addition to the aforementioned method,
the organic light emitting device may be manufactured by
sequentially depositing a cathode material, an organic mate-
rial layer, and an anode material on the substrate.

[0067] The organic material layer may have a multilayered
structure comprising the hole injection layer, the hole trans-
port layer, the light emitting layer, the electron transport layer,
and the like, but is not limited thereto and may have a single
layer structure. Further, the organic material layer may be
manufactured in the smaller number of layers by using vari-
ous polymer materials and by using not a deposition method
but a solvent process, for example, methods such as spin
coating, dip coating, doctor blading, screen printing, inkjet
printing, and heat transferring method.

[0068] Itispreferable that the anode material be, in general,
a material having a large work function so as to smoothly
perform hole injection into the organic material layer. Spe-
cific examples of the anode material that can be used in the
present invention include metal or an alloy thereof such as
vanadium, chrome, copper, zinc, and gold; metal oxides such
as zinc oxides, indium oxides, indium tin oxides (ITO), and
indium zinc oxides (IZ0); acombination of metal and oxides
such as ZnO:Al or SnO,:Sb; conductive polymers such as
poly(3-methyl compound), poly[3,4-(ethylene-1,2-dioxy)
compound] (PEDT), polypyrrole, and polyaniline, and the
like, but are not limited thereto.

[0069] It is preferable that the cathode material be, in gen-
eral, a material having a small work function so as to
smoothly perform electron injection into the organic material
layer. Specific examples of the cathode material include metal
such as magnesium, calcium, sodium, potassium, titanium,
indium, yttrium, lithium, gadolinium, aluminum, silver, tin,
and lead, or an alloy thereof; and a multilayered structure
material such as LiF/Al or LiO,/Al, and the like, but are not
limited thereto.

[0070] The hole injection material is a material that can
well receive holes from the anode at a low voltage, and it is
preferable thata HOMO (highest occupied molecular orbital)
of the hole injection material be a value between a work
function of the anode material and the HOMO of the organic
material layer therearound. Specific examples of the hole
injection material include metal porphyrine, oligothiophene,
an arylamine-based organic material, a hexanitrilehexaazat-
riphenylene-based organic material, a quinacridone-based
organic material, a perylene-based organic material,
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anthraquinone and polyaniline and polycompound-based
conductive polymers, and the like, but are not limited thereto.
[0071] The hole transport material is a material that can
receive the holes from the anode or the hole injection layer
and transport the holes to the light emitting layer, and is
preferably a material having large mobility to the holes. Spe-
cific examples thereof include an arylamine-based organic
material, a conductive polymer, a block copolymer in which
a conjugate portion and a non-conjugate portion are included
together, and the like, but are not limited thereto.

[0072] The light emitting material is a material that can
receive the holes and the electrons from the hole transport
layer and the electron transport layer, respectively, and bond
the holes and the electrons to emit light in a visible ray region,
and is preferably a material having good quantum efficiency
to fluorescence or phosphorescence. Specific examples
thereof include a 8-hydroxy-quinoline aluminum complex
(Alg,); a carbazole-based compound; a dimerized styryl
compound; BAlg; a 10-hydroxybenzoquinoline-metal com-
pound; a benzoxazole, benzthiazole, and benzimidazole-
based compound; a poly(p-phenylenevinylene) (PPV)-based
polymer; a spiro compound; polyfluorene, lubrene, and the
like, but are not limited thereto.

[0073] Theelectron transport material is a material that can
receive well the electrons from the cathode and transport the
electrons to the light emitting layer, and is preferably a mate-
rial having large mobility to the electrons. Specific examples
thereof include a 8-hydroxyquinoline Al complex; a complex
including Alqs; an organic radical compound; a hydroxyfla-
vone-metal complex, and the like, but are not limited thereto.
[0074] The organic light emitting device according to the
present invention may be a top emission type, a bottom emis-
sion type, or a both-sided emission type according to the used
material.

MODE FOR INVENTION

[0075] Hereinafter, preferable Examples will be described
in order to help understanding of the present invention. How-
ever, the following Examples are set forth to illustrate the
present invention, but the scope of the present invention is not
limited thereto.

EXAMPLE
Preparation Example 1

Synthesis of the Compound of Chemical Formula
13

[0076]
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[0077]

[0078] 1-bromo-2-iodobenzene (50 g, 176.7 mmol), phe-
nylacetylene (21.7 g, 212.5 mmol), and 800 ml of triethy-
lamine were put into the 2 L round bottom flask, and agitated.
Bis(triphenylphosphine)palladium dichloride (2.48 g, 3.54
mmol) and copper iodide (0.34 g, 1.79 mmol) were put, and
agitated at 60° C. for 5 hours. Cooling was performed to
normal temperature, and the generated solid was filtered. The
filtered liquid was distilled under reduced pressure to be
concentrated, and subjected to column purification to obtain
compound 1 (28.2 g, 109.7 mmol) at a yield of 62.1%. MS:
[M+H]*=258

[0079]

[0080] Compound 1 (25 g, 97.2 mmol), 4-chlorophenylbo-
ronic acid (16.7 g, 107 mmol), potassium carbonate (53.7 g,
388.8 mmol), tetrakis(triphenylphosphine)palladium (2.3 g,
2 mmol), 400 ml of tetrahydrofuran, and 200 ml of water were
putinto the 1 L round bottom flask, and refluxed while being
agitated for 8 hours. Cooling was performed to normal tem-
perature, and the organic layer was separated. The resulting
material was distilled under reduced pressure to be concen-
trated, and subjected to column purification to obtain com-
pound 2 (19.8 g, 68.7 mmol) ata yield of 70.7%. MS: [M+H]*
=289

[0081]

[0082] Compound 2 (15 g, 51.9 mmol) was dissolved in
500 ml of dichloromethane and N-bromosuccinimide (11 g,
61.8 mmol) and 9 g of'silica gel were put into the 1 L round
bottom flask, and agitated for 18 hours. After the reaction was
finished, 100 ml of the sodium thiosulfate aqueous solution
was added and agitated for 20 min, and the organic layer was
then separated. The separated organic layer was washed by
200 ml of the sodium chloride aqueous solution and then
dried by magnesium sulfate anhydride. The solution was
filtered, concentrated under reduced pressure, and subjected
to column purification to obtain compound 3 (15.2 g, 41.3
mmol) at a yield of 79.7%. MS: [M+H]*=368

[0083]

[0084] Thenitrogen line was connected to the 500 m1 round
bottom flask dried in the oven, and compound 3 (15 g, 40.8
mmol) and 300 ml of tetrahydrofuran anhydride were put
thereinto. After cooling was performed to -78° C., normal
butyl lithium (2.5M hexane solution; 18 ml, 45 mmol) was
slowly put and agitated for 30 mins. 20 ml of water was put,
and agitated for 30 mins, and the temperature was increased
to normal temperature. The organic layer was separated, dried
by magnesium sulfate anhydride, and filtered. The resulting
material was distilled under reduced pressure to be concen-
trated, and subjected to column purification to obtain com-
pound 4 (9.6 g, 33.2 mmol) at a yield of 81.5%. MS: [M+H]"
=289

[0085]

[0086] Compound 4 (9.6 g, 33.2 mmol), bis(pinacolato)
diboron (10.1 g, 39.8 mmol), potassium acetate (9.77 g, 99.6
mmol), and 100 ml of dioxane were put into the 250 ml round
bottom flask, and agitated while being heated. Bis(dibenzyli-
dyneacetone) palladium (0.38 g, 0.66 mmol) and tricyclo-
hexylphosphine (0.37 g, 1.33 mmol) were put in the reflux
state, and agitated for 6 hours. After cooling was performed to
normal temperature, 50 ml of water was put and agitated. The
organic layer was separated, and dried by magnesium sulfate
anhydride. The resulting material was distilled under reduced

<Preparation of Compound 1>

<Preparation of Compound 2>

<Preparation of Compound 3>

<Preparation of Compound 4>

<Preparation of Compound 5>
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pressure to be concentrated, and subjected to column purifi-
cation to obtain compound 5 (8.7 g, 22.9 mmol) at a yield of
69.9%. MS: [M+H]*=381

[0087] <Preparation of Compound 6>

[0088] Compound 5 (8.7 g, 22.9 mmol), 1-bromo-4-chlo-
robenzene (4.38 g, 22.9 mmol), potassium carbonate (12.7 g,
91.6 mmol), tetrakis(triphenylphosphine)palladium (0.53 g,
0.46 mmol), 100 ml of tetrahydrofuran, and 50 ml of water
were put into the 250 ml round bottom flask, and refluxed
while being agitated for 8 hours. Cooling was performed to
normal temperature, and the organic layer was separated. The
resulting material was distilled under reduced pressure to
concentrate, and then subjected to column purification to
obtain compound 6 (5.9 g, 16.2 mmol) at a yield of 70.6%.
MS: [M+H]*=365

[0089] <Preparation of the Compound of Chemical For-
mula 1-3>

[0090] Compound 6 (5 g, 13.7 mmol), bis(4-biphenyl)
amine (4.8 g, 14.9 mmol), sodium tert-butoxide (1.71 g, 17.8
mmol), bis(tritert-butylphosphine)palladium (0.1 g, 0.2
mmol), and 80 ml of xylene were put into the 250 ml round
bottom flask, and refluxed while being agitated for 8 hours.
Cooling was performed to normal temperature, and 5 g of
cellite 545 was put thereinto and agitated for 30 mins. The
reaction solution was filtered, and distilled under reduced
pressure to be concentrated. The column purification was
performed to obtain the compound of Chemical Formula 1-3
(5.4 g, 8.3 mmol) at a yield of 60.6%. MS: [M+H]*=650

Preparation Example 2

Synthesis of the Compound of Chemical Formula
1-4

[0091]

Cl
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chemical formula 1-4

Cl
Cl

compound 1 compound 2
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[0092] Chemical Formula

[0093] <Preparation of the Compound of Chemical For-
mula 1-4>

[0094] Compound 6 (8 g, 21.9 mmol) of Preparation
Example 1, N-(4-biphenyl)-(9,9-dimethylpropen-2-yl)amine
(8.7 g, 24.1 mmol), sodium tert-butoxide (2.74 g, 28.5 mmol),
bis(tritert-butylphosphine)palladium (0.22 g, 0.43 mmol),
and 80 ml of xylene were put into the 250 ml round bottom
flask, and refluxed while being agitated for 8 hours. Cooling
was performed to normal temperature, and 5 g of cellite 545
was put thereinto and agitated for 30 mins. The reaction
solution was filtered, and distilled under reduced pressure to
be concentrated. The column purification was performed to
obtain Chemical Formula 1-4 (9.8 g, 14.2 mmol) at a yield of
64.9%. MS: [M+H]™=690

Preparation Example 3

Synthesis of the Compound of Chemical Formula
1-7

[0095]

| | Cl

compound 3

compound 4

|
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OO

chemical formula 1-7

[0096]

[0097] Compound 1 (30 g, 116.7 mmol), 3-chlorophenyl-
boronic acid (20 g, 128 mmol), potassium carbonate (64.5 g,
466.8 mmol), tetrakis(triphenylphosphine)palladium (2.3 g,
2 mmol), 450 ml of tetrahydrofuran, and 250 ml of water were
putinto the 1 L round bottom flask, and refluxed while being
agitated for 8 hours. Cooling was performed to normal tem-
perature, and the organic layer was separated. The resulting
material was distilled under reduced pressure to be concen-
trated, and subjected to column purification to obtain com-
pound 1(24.7 g, 85.5 mmol) atayield of 73.3%. MS: [M+H]*
=289

[0098]

[0099] Compound 1 (24.7 g, 85.5 mmol) was dissolved in
600 ml of dichloromethane and N-bromosuccinimide (18 g,
101.1 mmol) and 11 g of silica gel were putinto the 1 L round
bottom flask, and agitated for 21 hours. After the reaction was
finished, 150 ml of the sodium thiosulfate aqueous solution
was added and agitated for 20 min, and the organic layer was
then separated. The separated organic layer was washed by
200 ml of the sodium chloride aqueous solution and then
dried by magnesium sulfate anhydride. The solution was
filtered, concentrated under reduced pressure, and subjected
to column purification to obtain compound 2 (12.1 g, 32.9
mmol) at a yield of 38.5%. MS: [M+H]*=368

[0100]

[0101] Thenitrogen line was connected to the 500 m1 round
bottom flask dried in the oven, and compound 2 (12.1 g, 32.9
mmol) and 300 ml of tetrahydrofuran anhydride were put
thereinto. After cooling was performed to -78° C., normal
butyl lithium (2.5M hexane solution; 14.5 ml, 36.3 mmol)
was slowly put and agitated for 30 mins. 20 ml of water was
put, and agitated for 30 mins, and the temperature was
increased to normal temperature. The organic layer was sepa-
rated, dried by magnesium sulfate anhydride, and filtered.
The resulting material was distilled under reduced pressure to

<Preparation of Compound 1>

<Preparation of Compound 2>

<Preparation of Compound 3>

compound 5

Cl

be concentrated, and subjected to column purification to
obtain compound 3 (7.1 g, 24.6 mmol) at a yield of 74.7%.
MS: [M+H]*=289

[0102] <Preparation of compound 4>

[0103] Compound3 (7 g, 24.2 mmol), bis(pinacolato)dibo-
ron (7.3 g, 28.7 mmol), potassium acetate (7.1 g, 72.3 mmol),
and 90 ml of dioxane were put into the 250 ml round bottom
flask, and agitated while being heated. Bis(dibenzylidyneac-
etone) palladium (0.28 g, 0.49 mmol) and tricyclohexylphos-
phine (0.27 g, 0.97 mmol) were put in the reflux state, and
agitated for 6 hours. After cooling was performed to normal
temperature, 50 ml of water was put and agitated. The organic
layer was separated, and dried by magnesium sulfate anhy-
dride. The resulting material was distilled under reduced
pressure to be concentrated, and subjected to column purifi-
cation to obtain compound 4 (6.9 g, 18.1 mmol) at a yield of
75%. MS: [M+H]*=381

[0104] <Preparation of Compound 5>

[0105] Compound 4 (6.9 g, 18.1 mmol), 1-bromo-4-chlo-
robenzene (3.47 g, 18.1 mmol), potassium carbonate (10 g,
72.4 mmol), tetrakis(triphenylphosphine)palladium (0.42 g,
0.36 mmol), 100 ml of tetrahydrofuran, and 50 ml of water
were put into the 250 ml round bottom flask, and refluxed
while being agitated for 8 hours. Cooling was performed to
normal temperature, and the organic layer was separated. The
resulting material was distilled under reduced pressure to be
concentrated, and subjected to column purification to obtain
compound 5 (4.8 g, 13.2 mmol) at a yield of 72.7%. MS:
[M+H]*=365

[0106] <Preparation of the Compound of Chemical For-
mula 1-7>
[0107] Compound 5 (4.8 g, 13.2 mmol), bis(4-biphenyl)

amine (4.66 g, 14.5 mmol), sodium tert-butoxide (1.65 g, 17.2
mmol), bis(tritert-butylphosphine)palladium (0.13 g, 0.26
mmol), and 80 ml of xylene were put into the 250 ml round
bottom flask, and refluxed while being agitated for 8 hours.
Cooling was performed to normal temperature, and 5 g of
cellite 545 was put thereinto and agitated for 30 mins. The
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reaction solution was filtered, and distilled under reduced flask, and refluxed while being agitated for 8 hours. Cooling
pressure to be concentrated. The column purification was was performed to normal temperature, and 5 g of cellite 545
performed to obtain the compound of Chemical Formula 1-7 was put thereinto and agitated for 30 mins. The reaction

(5.6 g, 8.6 mmol) at a yield of 65.2%. MS: [M+H]*=650 solution was filtered, and distilled under reduced pressure to
be concentrated. The column purification was performed to
Preparation Example 4 obtain the compound of Chemical Formula 1-8 (5.6 g, 8.6

mmol) at a yield of 62.8%. MS: [M+H]*=690
Synthesis of the Compound of Chemical Formula

1-8 Preparation Example 5

[0108]
Synthesis of the Compound of Chemical Formula

2-5
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[0109] <Preparation of the Compound of Chemical For-
mula 1-8>

[0110] Compound 5 (5 g, 13.7 mmol) of Preparation
Example 3, N-(4-biphenyl)-(9,9-dimethylpropen-2-yl)amine
(5.4 g, 14.9mmol), sodium tert-butoxide (1.71 g, 17.8 mmol),
bis(tri tert-butylphosphine)palladium (0.14 g, 0.27 mmol),
and 60 ml of xylene were put into the 100 ml round bottom

>_</

<

chemical formula 2-5
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[0112] <Preparation of Compound 1>

[0113] 4-bromotriphenylamine (30 g, 92.5 mmol), 4-chlo-
rophenylboronic acid (15.8 g, 101 mmol), potassium carbon-
ate (51.1 g, 370 mmol), tetrakis(triphenylphosphine)palla-
dium (2.3 g, 2 mmol), 200 ml of tetrahydrofuran, and 100 ml
of water were put into the 500 ml round bottom flask, and
refluxed while being agitated for 8 hours. Cooling was per-
formed to normal temperature, and the organic layer was
separated. The resulting material was distilled under reduced
pressure to be concentrated, and re-crystallized by tetrahy-
drofuran and ethanol to obtain compound 1 (26.7 g, 75 mmol)
at ayield of 81.1%. MS: [M+H]"=356

[0114] <Preparation of Compound 2>

[0115] Compound1 (25 g, 70.3 mmol), aniline (7.2 g, 77.3
mmol), sodium tert-butoxide (8.78 g, 91.4 mmol), bis(tri
tert-butylphosphine)palladium (0.72 g, 1.41 mmol), and 300
ml of xylene were put into the 500 ml round bottom flask, and
refluxed while being agitated for 8 hours. Cooling was pet-
formed to normal temperature, and 20 g of cellite 545 was put
thereinto and agitated for 30 mins. The reaction solution was
filtered, and distilled under reduced pressure to be concen-
trated. Re-crystallization was performed by tetrahydrofuran

compound 1

Dec. 19, 2013
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and ethanol to obtain compound 2 (21.6 g, 52.3 mmol) at a
vield of 74.5%. MS: [M+H]"=413

[0116] <Preparation of the Compound of Chemical For-
mula 2-5>
[0117] Compound2 (10 g, 24.2 mmol), compound 4 (6.6 g,

22.9 mmol) of Preparation Example 1, sodium tert-butoxide
(2.86 g, 29.8 mmol), bis(tri tert-butylphosphine)palladium
(0.24 g, 0.47 mmol), and 120 ml of xylene were put into the
250 ml round bottom flask, and refluxed while being agitated
for 8 hours. Cooling was performed to normal temperature,
and 7 g of cellite 545 was put thereinto and agitated for 30
mins. The reaction solution was filtered, and distilled under
reduced pressure to be concentrated. The column purification
was performed to obtain Chemical Formula 2-5 (9.2 g, 13.8
mmol) at a yield of 60.3%. MS: [M+H]|*=665

Preparation Example 6

Synthesis of the Compound of Chemical Formula
2-7

[0118]

g,

compound 2

compound 3

|
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000 87 O

chemical formula 2-7

[0119] <Preparation of Compound 1>

[0120] N-(4-biphenyl)-(9,9-dimethylpropen-2-yl)amine
(50 g, 138.3 mmol), bromobenzene (23 g, 146.5 mmol),
sodium tert-butoxide (17.2 g, 179 mmol), bis(iri tert-bu-
tylphosphine)palladium (1.4 g, 2.74 mmol), and 600 ml of
xylene were put into the 1 L round bottom flask, and refluxed
while being agitated for 8 hours. Cooling was performed to
normal temperature, and 50 g of cellite 545 was put thereinto
and agitated for 30 mins. The reaction solution was filtered,
and distilled under reduced pressure to be concentrated. Re-
crystallization was performed by tetrahydrofuran and ethanol
to obtain compound 1 (43.1 g, 98.5 mmol) at ayield of 71.2%.
MS: [M+H]*=438

[0121] Preparation of Compound 2>

[0122] Compound 1 (40 g, 91.4 mmol) was dissolved in
500 ml of chloroform and N-bromosuccinimide (17 g, 95.5
mmol) was slowly put into the 1 L round bottom flask for 10
min, and agitated for 4 hours. After 100 ml of the sodium
thiosulfate aqueous solution was put and agitated for 20 mins,
the organic layer was separated. The separated organic layer
was washed by 50 ml of the sodium chloride aqueous solution
and then dried by magnesium sulfate anhydride. The solution
was filtered, concentrated under reduced pressure, and re-
crystallized by chloroform and ethanol to obtain compound 2
(35.4 g, 68.5 mmol) at a yield of 74.9%. MS: [M+H]"=517
[0123] <Preparation of Compound 3>

[0124] Compound 2 (30 g, 58.1 mmol), 4-chlorophenylbo-
ronic acid (10 g, 63.9 mmol), potassium carbonate (32.1 g,
232.4 mmol), tetrakis(triphenylphosphine)palladium (1.4 g,
1.2 mmol), 300 ml of tetrahydrofuran, and 140 ml of water
were put into the 500 ml round bottom flask, and refluxed
while being agitated for 8 hours. Cooling was performed to
normal temperature, and the organic layer was separated. The
resulting material was distilled under reduced pressure to be
concentrated, and re-crystallized by tetrahydrofuran and
ethanol to obtain compound 3 (24.7 g, 45.1 mmol) at a yield
of 77.6%. MS: [M+H]*=548

[0125] <Preparation of Compound 4>

[0126] Compound 3 (24.7 g, 45.1 mmol), aniline (4.6 g,
49.4 mmol), sodium tert-butoxide (5.6 g, 5.83 mmol), bis(tri
tert-butylphosphine)palladium (0.46 g, 0.9 mmol), and 300
ml of xylene were put into the 500 ml round bottom flask, and
refluxed while being agitated for 8 hours. Cooling was per-

(]
U

compound 4

formed to normal temperature, and 20 g of cellite 545 was put
thereinto and agitated for 30 mins. The reaction solution was
filtered, and distilled under reduced pressure to be concen-
trated. Re-crystallization was performed by tetrahydrofuran
and ethanol to obtain compound 4 (21.8 g, 36 mmol) at a yield
0f 79.9%. MS: [M+H]"=605

[0127] <Preparation of the Compound of Chemical For-
mula 2-7>
[0128] Compound4 (10 g, 16.5 mmol), compound4 (4.8 g,

16.6 mmol) of Preparation Example 1, sodium tert-butoxide
(2.06 g, 21.4 mmol), bis(tri tert-butylphosphine)palladium
(0.17 g, 0.33 mmol), and 120 ml of xylene were put into the
250 ml round bottom flask, and refluxed while being agitated
for 8 hours. Cooling was performed to normal temperature,
and 7 g of cellite 545 was put thereinto and agitated for 30
mins. The reaction solution was filtered, and distilled under
reduced pressure to be concentrated. The column purification
was performed to obtain Chemical Formula 2-7 (8.3 g, 9.7
mmol) at a yield of 58.7%. MS: [M+H]*=857

Preparation Example 7

Synthesis of the Compound of Chemical Formula
2-11

[0129]
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BN Ie OOO
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_continued [0130] Preparation of the Compound of Chemical Formula
2-11>
[0131] Compound 2 (10 g, 24.2 mmol) of Preparation
Example 5, compound 3 (6.6 g, 22.9 mmol) of Preparation
Example 3, sodium tert-butoxide (2.86 g, 29.8 mmol), bis(tri
tert-butylphosphine)palladium (0.24 g, 0.47 mmol), and 120

N ml of xylene were put into the 250 m1 round bottom flask, and
refluxed while being agitated for 8 hours. Cooling was pet-
formed to normal temperature, and 7 g of cellite 545 was put
thereinto and agitated for 30 mins. The reaction solution was

O N filtered, and distilled under reduced pressure to be concen-

trated. The column purification was performed to obtain
Chemical Formula 2-11 (8.8 g, 13.2 mmol) at a yield of
57.8%. MS: [M+H]*=665

Preparation Example 8

chemical formula 2-11 Synthesis of the Compound of Chemical Formula
2-13
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chemical formula 2-13

[0133] <Preparation of Compound 1>

[0134] Aniline (20 g, 214.8 mmol), 4-bromobiphenyl (110
g, 471.9 mmol), sodium tert-butoxide (53 g, 551.5 mmol),
bis(tritert-butylphosphine)palladium (2.2 g, 4.3 mmol), and
1,400 m] of toluene were put into the 2 L round bottom flask,
and refluxed while being agitated for 8 hours. Cooling was
performed to normal temperature, and 100 g of cellite 545
was put thereinto and agitated for 30 mins. The reaction
solution was filtered, and distilled under reduced pressure to
be concentrated. Re-crystallization was performed by tet-
rahydrofuran and ethanol to obtain compound 1 (69.6 g,
175.1 mmol) at a yield of 81.5%. MS: [M+H]"=398

[0135] Preparation of Compound 2>

[0136] Compound 1 (60 g, 150.9 mmol) was dissolved in
800 ml of chloroform and N-bromosuccinimide (29 g, 162.9
mmol) was slowly put into the 1 L. round bottom flask for 10
min, and agitated for 4 hours. After 100 ml of the sodium
thiosulfate aqueous solution was put and agitated for 20 mins,
the organic layer was separated. The separated organic layer
was washed by 50 ml of the sodium chloride aqueous solution
and then dried by magnesium sulfate anhydride. The solution
was filtered, concentrated under reduced pressure, and re-
crystallized by chloroform and ethanol to obtain compound 2
(54.4 g, 114.2 mmol) at a yield of 75.7%. MS: [M+H]|"*=477
[0137] <Preparation of Compound 3>

[0138] Compound 2 (40 g, 84 mmol), 4-chlorophenylbo-
ronic acid (14.4 g, 92.1 mmol), potassium carbonate (46.4 g,
335.8 mmol), tetrakis(triphenylphosphine)palladium (2 g,
1.73 mmol), 400 ml of tetrahydrofuran, and 200 ml of water
were put into the 1 L round bottom flask, and refluxed while
being agitated for 8 hours. After cooling was performed to
normal temperature, the generated solid was filtered, and
sequentially washed by 400 ml of water and 400 ml of etha-
nol. The filtered solid was re-crystallized by tetrahydrofuran
and ethanol to obtain compound 3 (27.7 g, 54.5 mmol) at a
yield of 64.9%. MS: [M+H]*=508

[0139] <Preparation of Compound 4>

[0140] Compound 3 (20 g, 39.4 mmol), aniline (4 g, 43
mmol), sodium tert-butoxide (4.9 g, 51 mmol), bis(tri tert-
butylphosphine)palladium (0.4 g, 0.78 mmol), and 300 ml of
xylene were put into the 500 ml round bottom flask, and
refluxed while being agitated for 8 hours. Cooling was per-
formed to normal temperature, and 20 g of cellite 545 was put

compound 4

thereinto and agitated for 30 mins. The reaction solution was
filtered, and distilled under reduced pressure to be concen-
trated. Re-crystallization was performed by tetrahydrofuran
and ethanol to obtain compound 4 (18.6 g, 32.9 mmol) at a
yield of 83.7%. MS: [M+H]"=565

[0141] <Preparation of the Compound of Chemical For-
mula 2-13>
[0142] Compound4 (10 g, 17.7 mmol), compound3 (5.2 g,

18 mmol) of Preparation Example 3, sodium tert-butoxide
(2.21 g, 23 mmol), bis(tri tert-butylphosphine)palladium
(0.18 g, 0.35 mmol), and 100 ml of xylene were put into the
250 ml round bottom flask, and refluxed while being agitated
for 8 hours. Cooling was performed to normal temperature,
and the generated solid was filtered. The filtered solid was
subjected to column purification to obtain Chemical Formula
2-13 (9.2 g, 11.3 mmol) at a yield of 63.6%. MS: [M+H]*
=817

Experimental Example 1

Manufacturing of the Organic Light Emitting Device

[0143] A glass substrate (corning 7059 glass) on which a
thin film of ITO (indium tin oxide) was applied to a thickness
of 800 A was immersed in distilled water having a detergent
dissolved therein, and washed with ultrasonic waves. In this
case, the detergent as used herein was a product commercially
available from Fisher Co. and the distilled water was one
which had been twice filtered by using a filter commercially
available from Millipore Co. ITO was washed for 30 mins,
and washing with ultrasonic waves was then repeated twice
for 10 mins by using distilled water. After the completion of
washing with distilled water, washing with ultrasonic waves
was performed by using solvents such as isopropyl alcohol,
acetone, and methanol, and the resulting product was dried
and transported to the plasma washing machine. Further, the
substrate was dry-washed by using the oxygen plasma for 5
mins, and then transported to the vacuum deposition machine.
[0144] Hexanitrile hexaazatriphenylene  (hereinafter,
referred to as “HAT™) that was the compound of the following
Chemical Formula was deposited under the heat vacuum in a
thickness of 50 A on the prepared ITO transparent electrode
to form the thin film. The interfacial property between the
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substrate and the hole injection layer can be improved by the
thin film. Subsequently, after NPB was deposited in a thick-
ness of 850 A on the thin film to form the hole transport layer,
the compound of Chemical Formula 1-3 was deposited in a
thickness of 350 A thereon to form the hole transport and
electron block layers. Subsequently, the light emitting layer
was formed in a thickness of 250 A by doping 10 wt % of
Ir(ppy); on CBP. BCP was formed as the hole blocking layer
in athickness of 50 A thereon, and, subsequently, the electron
transport layer material of the following Chemical Formula
was deposited in a thickness of 300 A to form the electron
transport layer. Lithium fluoride (LiF) in a thickness of 12 A
and aluminum in a thickness of 2000 A were subsequently
deposited on the electron transport layer to form the cathode.

[0145] In the aforementioned process, the deposition rate
of the organic material was maintained at 0.3 to 0.8 A/sec.
Further, the deposition rate of lithium fluoride of the cathode
was maintained at 0.3 A/sec, and the deposition rate of alu-
minum was maintained at 1.5 to 2.5 A/sec. The degree of
vacuum during the deposition was maintained at 1 to 3x1077.

[HAT]

[Ir(ppy)3]

[BCP]
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[0146] In the manufactured device, the electric field was
5.75V at the positive direction current density of 10 mA/cm?,
and the spectrum having current efficiency of 58.8 cd/A was
observed. As described above, the aforementioned current
efficiency of the device means that the compound of Chemi-
cal Formula 1-3 serves to transport holes and block electrons
together.

Experimental Example 2

Manufacturing of the Organic Light Emitting Device

[0147] The same device was manufactured, except that the
compound of Chemical Formula 1-3 used as the hole trans-
port and electron blocking layer in Example 1 was substituted
by the compound of Chemical Formula 1-4.

[0148] In the manufactured device, the electric field was
5.51V at the positive direction current density of 10 mA/cm?,
and the spectrum having current efficiency of 58.2 cd/A was
observed.
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Experimental Example 3

Manufacturing of the Organic Light Emitting Device

[0149] The same device was manufactured, except that the
compound of Chemical Formula 1-3 used as the hole trans-
port and electron blocking layer in Example 1 was substituted
by the compound of Chemical Formula 1-7.

[0150] In the manufactured device, the electric field was
5.71V at the positive direction current density of 10 mA/cm?,
and the spectrum having current efficiency of 59.1 c¢d/A was
observed.

Experimental Example 4

Manufacturing of the Organic Light Emitting Device

[0151] The same device was manufactured, except that the
compound of Chemical Formula 1-3 used as the hole trans-
port and electron blocking layer in Example 1 was substituted
by the compound of Chemical Formula 1-8.

[0152] In the manufactured device, the electric field was
5.54V at the positive direction current density of 10 mA/cm?,
and the spectrum having current efficiency of 57.9 ¢d/A was
observed.

Comparative Example

Manufacturing of the Organic Light Emitting Device

[0153] The same device was manufactured, except that the
compound of Chemical Formula 1-3 used as the hole trans-
port and electron blocking layer in Example 1 was substituted
by the following Chemical Formula HT1.

[0154] In the manufactured device, the electric field was
5.41V at the positive direction current density of 10 mA/cm?,
and the spectrum having current efficiency of 50.8 cd/A was
observed.

[HT1]

[0155] In the case of the device manufactured by using the
compound represented by Chemical Formula 1 of the inven-
tion of the present application, it can be confirmed that high
current efficiency is exhibited, and this is because the com-
pound of Chemical Formula 1 serves to transport holes and
block electrons together in the device.
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1. A compound represented by the following Chemical
Formula 1:

[Chemical Formula 1]

(R3)r

wherein,

Ar, 1o Ar; are the same as or different from each other, and
are each independently selected from the group consist-
ing of hydrogen; an alkyl group substituted or unsubsti-
tuted by one or more substituent groups selected from
the group consisting of a halogen group, an alkyl group,
an alkenyl group, an alkoxy group, a cycloalkyl group,
an aryl group, an arylalkyl group, an arylalkenyl group,
a heterocyclic group, a nitrile group, and an acetylene
group; an alkoxy group substituted or unsubstituted by
one or more substituent groups selected from the group
consisting ofa halogen group, an alkyl group, an alkenyl
group, an alkoxy group, a cycloalkyl group, an aryl
group, an arylalkyl group, an arylalkenyl group, a het-
erocyclic group, a nitrile group, and an acetylene group;
an aryl group substituted or unsubstituted by one or
more substituent groups selected from the group con-
sisting of a halogen group, an alkyl group, an alkenyl
group, an alkoxy group, a cycloalkyl group, an aryl
group, an arylalkyl group, an arylalkenyl group, a het-
erocyclic group, a nitrile group, an acetylene group, and
an arylamine group; a heterocyclic group substituted or
unsubstituted by one or more substituent groups selected
from the group consisting of a halogen group, an alkyl
group, an alkenyl group, an alkoxy group, a cycloalkyl
group, an aryl group, an arylalkyl group, an arylalkenyl
group, a heterocyclic group, a nitrile group, and an
acetylene group; and an amine group substituted or
unsubstituted by one or more substituent groups selected
from the group consisting of an alkyl group, an alkenyl
group, an aryl group, an arylalkyl group, an arylalkenyl
group, and a heterocyclic group,

at least one of Ar, and Ar; is an amine group substituted or
unsubstituted by an aryl group, a heterocyclic group, or
a fluorenyl group; or an aryl group substituted by an
amine group substituted or unsubstituted by an aryl
group, a heterocyclic group, or a fluorenyl group, and
may be further substituted by an aryl group, a fluorene
group, or an arylamine group,

R,, R, and R, are the same as or different from each other,
and are each independently selected from the group
consisting of hydrogen; ahalogen group; an alkyl group;
an alkenyl group; an alkoxy group; an aryl group; a
heterocyclic group; and an amine group substituted or
unsubstituted by an alkyl group, an aryl group, or a
heterocyclic group, and

pisaninteger of 1to 5, qis aninteger of 1 or 2, and r is an
integer of 1 to 4.
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2. The compound of claim 1, wherein Chemical Formula 1
is represented by the following Chemical Formulas 2 to 5:

[Chemical Formula 2]

[Chemical Formula 3]

[Chemical Formula 4]

[Chemical Formula 5]

wherein,

Ar,, Ar’, Ar,,, and Ar,, are each independently selected
from the group consisting of hydrogen; an alkyl group
substituted or unsubstituted by one or more substituent
groups selected from the group consisting of a halogen
group, an alkyl group, an alkenyl group, an alkoxy
group, a cycloalkyl group, an aryl group, an arylalkyl
group, an arylalkenyl group, a heterocyclic group, a
nitrile group, and an acetylene group; an alkoxy group
substituted or unsubstituted by one or more substituent

Dec. 19, 2013

groups selected from the group consisting of a halogen
group, an alkyl group, an alkenyl group, an alkoxy
group, a cycloalkyl group, an aryl group, an arylalkyl
group, an arylalkenyl group, a heterocyclic group, a
nitrile group, and an acetylene group; an aryl group
substituted or unsubstituted by one or more substituent
groups selected from the group consisting of a halogen
group, an alkyl group, an alkenyl group, an alkoxy
group, a cycloalkyl group, an aryl group, an arylalkyl
group, an arylalkenyl group, a heterocyclic group, a
nitrile group, an acetylene group, and an arylamine
group; a heterocyclic group substituted or unsubstituted
by one or more substituent groups selected from the
group consisting of a halogen group, an alkyl group, an
alkenyl group, an alkoxy group, a cycloalkyl group, an
aryl group, an arylalkyl group, an arylalkenyl group, a
heterocyclic group, a nitrile group, and an acetylene
group; and an amine group substituted or unsubstituted
by one or more substituent groups selected from the
group consisting of an alkyl group, an alkenyl group, an
aryl group, an arylalkyl group, an arylalkenyl group, and
a heterocyclic group,

Arg, Arg, Atg, Arg, Aty At 5, Ar5, Ary 5, Ay and Ar ; are
each independently a substituted or unsubstituted aryl
group, a substituted or unsubstituted heterocyclic group,
or a substituted or unsubstituted fluorenyl group,

L, L,, L; and L are a direct bond, an arylene group, or a
fluorenylene group, and

L, and L are an arylene group.

3. The compound of claim 1, wherein Ar, of Chemical
Formula 1 is hydrogen or a phenyl group.

4. The compound of claim 1, wherein at least one of Ar, and
Ar; of Chemical Formula 1 is an amine group substituted or
unsubstituted by a phenyl group, a biphenyl group, a terphe-
nyl group, a phenyl group substituted by a fluorenyl group, a
naphthyl group, a fluorenyl group substituted by an alkyl
group, a dibenzothiophenyl group, or a phenanthrenyl group.

5. The compound of claim 1, wherein at least one of Ar, and
Ar; of Chemical Formula 1 is a phenyl group substituted by
an amine group substituted or unsubstituted by a phenyl
group, a biphenyl group, a terphenyl group, a phenyl group
substituted by a fluorenyl group, a naphthyl group, a fluorenyl
group substituted by an alkyl group, a dibenzothiophenyl
group, or a phenanthrenyl group; a biphenyl group substituted
by an amine group substituted or unsubstituted by a phenyl
group, a biphenyl group, a terphenyl group, a phenyl group
substituted by a fluorenyl group, a naphthyl group, a fluorenyl
group substituted by an alkyl group, a dibenzothiophenyl
group, or a phenanthrenyl group; a fluorenyl group substi-
tuted by an amine group substituted or unsubstituted by a
phenyl group, a biphenyl group, a terphenyl group, a phenyl
group substituted by a fluorenyl group, a naphthyl group, a
fluorenyl group substituted by an alkyl group, a diben-
zothiophenyl group, or a phenanthrenyl group; or a naphthyl
group substituted by an amine group substituted or unsubsti-
tuted by a phenyl group, a biphenyl group, a terphenyl group,
a phenyl group substituted by a fluorenyl group, a naphthyl
group, a fluorenyl group substituted by an alkyl group, a
dibenzothiophenyl group, or a phenanthrenyl group.

6. The compound of claim 1, wherein at least one of Ar, and
Ar; of Chemical Formula 1 is the following substituent group
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7. The compound of claim 2, wherein Ar,, Ar., Ar,,, and
Ar,, of Chemical Formulas 2 to 5 are hydrogen or a phenyl

group.

8. The compound of claim 2, wherein Ars, Arg, Arg, A,
Ar ,,Ar,, Ar 5, Ar s, Ar| o, and Ar, , of Chemical Formulas
2 to 5 are each independently a phenyl group, a biphenyl
group, a terphenyl group, a phenyl group substituted by a
fluorenyl group, a naphthyl group, a fluorenyl group substi-
tuted by an alkyl group. a dibenzothiophenyl group, or a
phenanthrenyl group.

5
)
TG

9. The compound of claim 2, wherein L}, L,, L, and L of
Chemical Formulas 2 to 5 are each independently a direct
bond, a phenylene group, a biphenylene group, a naphthylene
group, or a fluorenylene group.

10. The compound of claim 2, wherein L, and L of Chemi-
cal Formulas 2 to 5 are each independently a biphenylene
group or a terphenylene group.

11. The compound of claim 1, wherein the compound
represented by Chemical Formula 1 is selected from the
group consisting of the following compounds:

chemical formula 1-1
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chemical formula 1-2 chemical formula 1-5
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12. The compound of claim 1, wherein the compound

represented by Chemical Formula 1 is selected from the
group consisting of the following compounds:
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13. An organic light emitting device comprising a first
electrode, a second electrode, and one or more organic mate-
rial layers disposed between the first electrode and the second
electrode, wherein one or more layers of the organic material
layers comprise the compound according to claim 1.

14. The organic light emitting device of claim 13, wherein
the organic material layer comprises one or more layers of a
hole injection layer, a hole transport layer, and a layer inject-
ing and transporting holes simultaneously, and one or more
layers of the layers comprise a compound represented by
Chemical Formula 1.

15. The organic light emitting device of claim 13, wherein
the organic material layer comprises a light emitting layer,
and the light emitting layer comprises the compound repre-
sented by Chemical Formula 1.

chemical formula 2-30

16. The organic light emitting device of claim 13, wherein
the organic material layer comprises a hole transport layer,
and the hole transport layer comprises the compound repre-
sented by Chemical Formula 1.

17. The organic light emitting device of claim 13, wherein
the organic material layer comprises one or more layers of an
electron transport layer, an electron injection layer, and a
layer transporting and injecting electrons simultaneously, and
one or more layers of the layers comprise the compound
represented by Chemical Formula 1.

18. The organic light emitting device of claim 13, wherein
the organic light emitting device is a top emission type, a
bottom emission type, or a both-sided emission type.

* ok % k&
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