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POLYCYCLIC COMPOUND AND ORGANIC
LIGHT EMITTING DEVICE INCLUDING
THE SAME

FIELD OF THE INVENTION

This application claims priority to and the benefits of
Korean Patent Application No. 10-2014-0127112, filed with
the Korean Intellectual Property Office on Sep. 23, 2014, the
entire contents of which are incorporated herein by refer-
ence.

The present specification relates to a polycyclic com-
pound and an organic light emitting device including the
samie.

BACKGROUND OF THE INVENTION

An organic light emission phenomenon generally refers to
a phenomenon converting electrical energy to light energy
using an organic material. An organic light emitting device
using an organic light emission phenomenon normally has a
structure including an anode, a cathode, and an organic
material layer therebetween. Herein, the organic material
layer is often formed in a multilayer structure formed with
different materials in order to increase efficiency and stabil-
ity of the organic light emitting device, and for example,
may be formed with a hole injection layer, a hole transfer
layer, a light emitting layer, an electron transfer layer, an
electron injection layer and the like. When a voltage is
applied between the two electrodes in such an organic light
emitting device structure, holes and electrons are injected to
the organic material layer from the anode and the cathode,
respectively, and when the injected holes and electrons meet,
excitons are formed, and light emits when these excitons fall
back to the ground state.

Development of new materials for such an organic light
emitting device has been continuously required.

PRIOR ART DOCUMENTS
Patent Documents

Korean Patent Application Laid-Open Publication No.
2000-0051826

SUMMARY OF THE INVENTION

The present specification describes a novel polycyclic
compound and an organic light emitting device including the
same.

One embodiment of the present specification provides a
compound represented by the following Chemical Formula
1:

[Chemical Formula 1]
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In Chemical Formula 1,

R, to R, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a nitrile group; a nitro group; an amino group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or a substi-
tuted or unsubstituted heteroring,

B, and B, are the same as or different from each other, and
each independently a halogen group; a nitrile group; a nitro
group; an amino group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group; a
substituted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted heteroarylamine group; or a substituted or unsubsti-
tuted arylamine group, or bond to each other to form a
substituted or unsubstituted ring,

L is a direct bond; a substituted or unsubstituted arylene
group; or a substituted or unsubstituted heteroarylene group,

m is an integer of 0 to 5,

a and b are the same as or different from each other, and
each independently an integer of 0 to 4,

c is an integer of 0 to 3,

when a is two or greater, R, s are the same as or different
from each other,

when b is two or greater, R,s are the same as or different
from each other,

when ¢ is two or greater, R,s are the same as or different
from each other, and

when m is two or greater, Ls are the same as or different
from each other.

In addition, one embodiment of the present specification
provides an organic light emitting device including a first
electrode; a second electrode provided opposite to the first
electrode; and one or more organic material layers provided
between the first electrode and the second electrode, wherein
one or more layers of the organic material layers include the
compound of Chemical Formula 1.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and qualities of the present invention will
become apparent from the following description of embodi-
ments given in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a diagram showing an example of an organic
light emitting device formed with a substrate (1), an anode
(2), a light emitting layer (3) and a cathode (4); and

FIG. 2 is a diagram showing an example of an organic
light emitting device formed with a substrate (1), an anode
(2), a hole injection layer (5), a hole transfer layer (6), a light
emitting layer (7), an electron transfer layer (8) and a
cathode (4).

1: Substrate

2: Anode
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: Light Emitting Layer
: Cathode
: Hole Injection Layer
: Hole Transfer Layer
: Light Emitting Layer
: Electron Transfer Layer

o~ N Ut AW

DETAILED DESCRIPTION OF THE
EMBODIMENTS

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

One embodiment of the present specification provides a
compound of Chemical Formula 1 represented by the above-
mentioned Chemical Formula 1.

Examples of the substituents are described below, how-
ever, the substituents are not limited thereto.

The term “substituted or unsubstituted” in the present
specification means being substituted with one or more
substituents selected from the group consisting of deute-
rium; a halogen group; a nitrile group; a nitro group; an
amino group; an alkyl group; a cycloalkyl group; an alkenyl
group; a fluoroalkyl group; an aryl group; a hetero-cyclic
group; an aralkyl group; an aralkenyl group; an alkylaryl
group; an alkoxy group; an aryloxy group; a fluoroalkoxy
group; a fluoroaryloxy group; an alkylamine group; a het-
eroarylamine group; or an arylamine group, or having no
substituents. These substituents may have additional sub-
stituents.

In the present specification,

means a site linking to other substituents.

In the present specification, the halogen group includes
fluorine, chlorine, bromine, iodine and the like, but is not
limited thereto.

In the present specification, the alkyl group may be linear
or branched, and the number of carbon atoms is not par-
ticularly limited, but is preferably 1 to 40. According to one
embodiment, the alkyl group has 1 to 20 carbon atoms.
According to another embodiment, the alkyl group has 1 to
10 carbon atoms. According to another embodiment, the
alkyl group has 1 to 6 carbon atoms. Specific examples of
the alkyl group include methyl, ethyl, propyl, n-propyl,
isopropyl, butyl, n-butyl, isobutyl, tert-butyl, sec-butyl,
1-methyl-butyl, 1-ethyl-butyl, pentyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, hexyl, n-hexyl, [-methylpentyl,
2-methylpentyl, 4-methyl-2-pentyl, 3,3-dimethylbutyl,
2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl, cyclopentyl-
methyl, cyclohexylmethyl, octyl, n-octyl, tert-octyl, 1-meth-
ylheptyl, 2-ethylhexyl, 2-propylpentyl, n-nonyl, 2,2-dimeth-
ylheptyl, 1-ethyl-propyl, 1,1-dimethyl-propyl, isohexyl,
2-methylpentyl, 4-methylhexyl, 5-methylhexyl and the like,
but are not limited thereto.

In the present specification, the alkenyl group may be
linear or branched, and although not particularly limited, the
number of carbon atoms is preferably 2 to 40. According to
one embodiment, the alkenyl group has 2 to 20 carbon
atoms. According to another embodiment, the alkenyl group
has 2 to 10 carbon atoms. According to another embodiment,
the alkenyl group has 2 to 6 carbon atoms. Specific examples
thereof include vinyl, 1-propenyl. isopropenyl, 1-butenyl,
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2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl,
3-methyl-1-butenyl, 1,3-butadienyl, allyl, 1-phenylvinyl-1-
yl, 2-phenylvinyl-1-yl, 2,2-diphenylvinyl-1-yl, 2-phenyl-2-
(naphthyl-1-yl)vinyl-1-yl, 2,2-bis(diphenyl-1-yl)vinyl-1-yl,
a stilbenyl group, a styrenyl group and the like, but are not
limited thereto.

In the present specification, the cycloalkyl group is not
particularly limited, but preferably has 3 to 60 carbon atoms,
and according to one embodiment, the cycloalkyl group has
3 to 30 carbon atoms. According to another embodiment, the
cycloalkyl group has 3 to 20 carbon atoms. According to
another embodiment, the cycloalkyl group has 3 to 6 carbon
atoms. Specific examples thereof include cyclopropyl,
cyclobutyl, cyclopentyl, 3-methylcyclopentyl. 2,3-dimeth-
vlcyclopentyl, cyclohexyl, 3-methylcyclohexyl, 4-methyl-
cyclohexyl, 2,3-dimethyleyclohexyl, 3,4,5-trimethyleyclo-
hexyl, 4-tert-butylcyclohexyl, cycloheptyl, cyclooctyl and
the like, but are not limited thereto.

In the present specification, the aryl group is not particu-
larly limited, but preferably has 6 to 60 carbon atoms, and
may be a monocyclic aryl group or a multicyclic aryl group.
According to one embodiment, the aryl group has 6 to 30
carbon atoms. According to one embodiment, the aryl group
has 6 to 20 carbon atoms. Examples of the aryl group as a
monocyclic aryl group may include a phenyl group, a
biphenyl group, a terphenyl group and the like, but are not
limited thereto. Examples of the multicyclic aryl group may
include a naphthyl group, an anthracenyl group, a phenan-
thryl group, a pyrenyl group, a perylenyl group, a crycenyl
group, a fluorenyl group and the like, but are not limited
thereto.

In the present specification, the fluorenyl group may be
substituted, and two substituents may bond to each other to
form a spiro structure.

When the fluorenyl group is substituted,

o Q)
S0 TGO
(L)

SO TGO

and the like may be included. However, the structure is not
limited thereto.

In the present specification, the hetero-cyclic group is a
hetero-cyclic group including one or more of O, N, S, Si and
Se as a heteroatom, and although not particularly limited, the
number of carbon atoms is preferably 2 to 60. Examples of
the hetero-cyclic group include a thiophene group, a furan
group, a pyrrole group, an imidazole group, a triazole group,
an oxazole group, an oxadiazole group, a triazole group, a
pyridyl group, a bipyridyl group, a pyrimidyl group, a
triazine group, an acridyl group, a pyridazine group, a
pyrazinyl group, a qinolinyl group, a quinazoline group, a
quinoxalinyl group, a phthalazinyl group, a pyridopyrimidi-
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nyl group, a pyridopyrazinyl group, a pyrazinopyrazinyl
group, an isoquinoline group, an indole group, a carbazole
group, a benzoxazole group, a benzimidazole group, a
benzothiazole group, a benzocarbazole group, a benzothio-
phene group, a dibenzothiophene group, a benzofuranyl
group, a phenanthroline group, a thiazolyl group, an isox-
azolyl group, an oxadiazolyl group, a thiadiazolyl group, a
benzothiazolyl group, a phenothiazinyl group, a dibenzo-
furanyl group, or a benzoimidazophenanthridine group and
the like, but are not limited thereto.

In the present specification, the aryl group in the aralkyl
group, the aralkenyl group, the alkylaryl group and the
arylamine group is the same as the examples of the aryl
group described above.

In the present specification, the alkyl group in the aralkyl
group, the alkylaryl group and the alkylamine group is the
same as the examples of the alkyl group described above.

In the present specification, the descriptions on the hetero-
cyclic group made above may be used for the heteroaryl in
the heteroarylamine except that the heteroaryl is aromatic.

In the present specification, the alkenyl group in the
aralkenyl group is the same as the examples of the alkenyl
group described above.

In the present specification, the descriptions on the aryl
group made above may be used for the arylene group except
that the arylene group is a divalent group.

In the present specification, the descriptions on the hetero-
cyclic group made above may be used for the heteroarylene
group except that the heteroarylene group is an aromatic
divalent group.

According to one embodiment of the present specifica-
tion, B, and B, are the same as or different from each other,
and each independently a halogen group; a nitrile group; a
nitro group; an amino group; a substituted or unsubstituted
alkyl group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted heteroarylamine group; or a substituted or unsubsti-
tuted arylamine group, or bond to each other to form a
substituted or unsubstituted ring, and a case in which B, and
B, are all hydrogen is excluded.

The compound represented by Chemical Formula 1
according to one embodiment of the present specification
has a bulkier conformation compared to a compound in
which B, and B, are all hydrogen, and thereby is amorphous.
Accordingly, a film formed with materials including the
compound is difficult to be crystallized. In addition, the
compound represented by Chemical Formula 1 has smaller
molecular ionization energy compared to a case in which B,
and B, are substituted with hydrogen, and thereby is capable
of having high electron transfer capability, and as a result, an
organic light emitting device having a little electrical short
circuit is capable of being manufactured.

According to one embodiment of the present specifica-
tion, B, and B, are the same as or different from each other,
and each independently a substituted or unsubstituted alkyl
group; or a substituted or unsubstituted aryl group.

According to one embodiment of the present specifica-
tion, B, and B, are the same as or different from each other,
and each independently a substituted or unsubstituted alkyl
group; or a one-membered to 3-membered substituted or
unsubstituted aryl group.
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According to one embodiment of the present specifica-
tion, B, and B, are the same as or different from each other,
and each independently a substituted or unsubstituted alkyl
group; or a substituted or unsubstituted phenyl group.

According to one embodiment of the present specifica-
tion, B, and B, are the same as or different from each other,
and each independently an alkyl group; or a phenyl group.

According to one embodiment of the present specifica-
tion, B, and B, are a substituted or unsubstituted alkyl
group.

According to one embodiment of the present specifica-
tion, B; and B, are an alkyl group.

According to one embodiment of the present specifica-
tion, B, and B, are a methyl group.

According to one embodiment of the present specifica-
tion, B, and B, are a substituted or unsubstituted phenyl
group.

According to one embodiment of the present specifica-
tion, B, and B, are a phenyl group.

According to one embodiment of the present specifica-
tion, Chemical Formula 1 may be represented by the fol-
lowing Chemical Formula 2.

[Chemical Formula 2]

In Chemical Formula 2,

definitions of B, B,, L, m, R, to R;, a, b and ¢ are the
same as in Chemical Formula 1,

A, is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or bonds to
adjacent substituents to form a substituted or unsubstituted
hydrocarbon ring or heteroring,

Rs is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
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tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,

n is an integer of 0 or 1,

e is an integer of 0 to 4, and

when e is two or greater, R,s are the same as or different
from each other.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 2 is hydrogen,; a nitrile group;
a substituted or unsubstituted pyridyl group; a substituted or
unsubstituted benzimidazole group; or a substituted or
unsubstituted benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 2 is a nitrile group; a substi-
tuted or unsubstituted pyridyl group; a substituted or unsub-
stituted benzimidazole group; or a substituted or
unsubstituted benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 2 is a nitrile group; a pyridyl
group; a benzimidazole group; or a benzoimidazophenan-
thridine group.

According to one embodiment of the present specifica-
tion, Chemical Formula 1 may be represented by the fol-
lowing Chemical Formula 3.

[Chemical Formula 3]

In Chemical Formula 3,

definitions of B, B,, L, m, R,, R5, b and ¢ are the same
as in Chemical Formula 1,

definitions of Rs, A,, n and e are the same as in Chemical
Formula 2,

A, is hydrogen; a nitrile group; a nitro group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group: a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

R,, is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
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unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,
al is an integer of 0 to 3, and

when al is two or greater, R, ;s are the same as or different
from each other.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
or a substituted or unsubstituted heterocyclic group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
or a substituted or unsubstituted heteroaryl group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
a substituted or unsubstituted thiophene group; a substituted
or unsubstituted furan group; a substituted or unsubstituted
pyrrole group; a substituted or unsubstituted imidazole
group; a substituted or unsubstituted triazole group; a sub-
stituted or unsubstituted oxazole group; a substituted or
unsubstituted oxadiazole group: a substituted or unsubsti-
tuted triazole group; a substituted or unsubstituted pyridyl
group; a substituted or unsubstituted bipyridyl group; a
substituted or unsubstituted pyrimidyl group; a substituted
or unsubstituted triazine group; a substituted or unsubsti-
tuted acridyl group; a substituted or unsubstituted pyridazine
group; a substituted or unsubstituted pyrazinyl group; a
substituted or unsubstituted quinolinyl group; a substituted
or unsubstituted quinazoline group; a substituted or unsub-
stituted quinoxalinyl group; a substituted or unsubstituted
phthalazinyl group; a substituted or unsubstituted pyridopy-
rimidiny] group; a substituted or unsubstituted pyridopyrazi-
nyl group; a substituted or unsubstituted pyrazinopyrazinyl
group; a substituted or unsubstituted isoquinoline group; a
substituted or unsubstituted indole group; a substituted or
unsubstituted carbazole group; a substituted or unsubstituted
benzoxazole group; a substituted or unsubstituted benzimi-
dazole group; a substituted or unsubstituted benzothiazole
group; a substituted or unsubstituted benzocarbazole group;
a substituted or unsubstituted benzothiophene group; a sub-
stituted or unsubstituted dibenzothiophene group; a substi-
tuted or unsubstituted benzofuranyl group; a substituted or
unsubstituted phenanthroline group; a substituted or unsub-
stituted thiazolyl group; a substituted or unsubstituted isox-
azolyl group; a substituted or unsubstituted oxadiazolyl
group; a substituted or unsubstituted thiadiazolyl group; a
substituted or unsubstituted benzothiazolyl group; a substi-
tuted or unsubstituted phenothiazinyl group; or a substituted
or unsubstituted dibenzofuranyl group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
a thiophene group; a furan group; a pyrrole group; an
imidazole group; a triazole group; an oxazole group; an
oxadiazole group; a triazole group; a pyridyl group; a
bipyridyl group; a pyrimidyl group; a triazine group; an
acridyl group; a pyridazine group; a pyrazinyl group; a
quinolinyl group; a quinazoline group; a quinoxalinyl group;
a phthalazinyl group; a pyridopyrimidinyl group; a pyri-
dopyrazinyl group; a pyrazinopyrazinyl group; an isoquino-
line group; an indole group; a carbazole group; a benzox-



US 10,032,986 B2

9

azole group; a benzimidazole group; a benzothiazole group;
a benzocarbazole group; a benzothiophene group; a diben-
zothiophene group; a benzofuranyl group; a phenanthroline
group; a thiazolyl group: an isoxazolyl group; an oxadiaz-
olyl group; a thiadiazolyl group; a benzothiazolyl group; a
phenothiazinyl group; or a dibenzofuranyl group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
a substituted or unsubstituted pyridyl group; or a substituted
or unsubstituted benzimidazole group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
a pyridyl group; or a benzimidazole group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is hydrogen; a nitrile group;
a substituted or unsubstituted pyridyl group; a substituted or
unsubstituted benzimidazole group; or a substituted or
unsubstituted benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is a nitrile group; a substi-
tuted or unsubstituted pyridyl group; a substituted or unsub-
stituted benzimidazole group; or a substituted or
unsubstituted benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, A, in Chemical Formula 3 is a nitrile group; a pyridyl
group; a benzimidazole group; or a benzoimidazophenan-
thridine group.

According to one embodiment of the present specifica-
tion, A, and A, in Chemical Formula 3 may be selected from
among the following structures.

(Tpa

-0t

(Ts)ss

o

(Tz)z %%M

A N
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-continued
(T1Dm

A X

(T12)u2

(Toko (T10)i10

In the structures,

T, to T,, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a nitrile group; a nitro group; an amino group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,

D, and D, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a nitrile group; a nitro group; an amino group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,

tl, 12, t4, t5, t6, t7, 19, t11 and t12 are the same as or
different from each other, and each independently an integer
of 0 to 4,

13, 18 and t10 are the same as or different from each other,
and each independently an integer of 0 to 3,

when t1 is two or greater, T s are the same as or different
from each other,

when t2 is two or greater, T,s are the same as or different
from each other,

when t3 is two or greater, T,s are the same as or different
from each other,

when t4 is two or greater, T,s are the same as or different
from each other,

when t5 is two or greater, Ts are the same as or different
from each other,

when t6 is two or greater, T s are the same as or different
from each other,

when t7 is two or greater, T-s are the same as or different
from each other,

when t8 is two or greater, Tgs are the same as or different
from each other,

when t9 is two or greater, Tos are the same as or different
from each other,
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when t10 is two or greater, T,,s are the same as or
different from each other,

when t11 is two or greater, T,;s are the same as or
different from each other, and

when t12 is two or greater, T,,s are the same as or
different from each other.

According to one embodiment of the present specifica-
tion, D, and D, in Chemical Formula 2 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted alkyl group; or a substituted or
unsubstituted aryl group.

According to one embodiment of the present specifica-
tion, D, and D, in Chemical Formula 2 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted alkyl group having 1 to 10 carbon
atoms; or a substituted or unsubstituted aryl group having 6
to 20 carbon atoms.

According to one embodiment of the present specifica-
tion, D, and D, in Chemical Formula 2 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted alkyl group having 1 to 6 carbon
atoms; or a substituted or unsubstituted phenyl group.

According to one embodiment of the present specifica-
tion, D, and D, in Chemical Formula 2 are the same as or
different from each other, and each independently an alkyl
group; or a phenyl group.

According to one embodiment of the present specifica-
tion, B, and B, in Chemical Formula 1 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted alkyl group; or a substituted or
unsubstituted aryl group.

According to one embodiment of the present specifica-
tion, B, and B, in Chemical Formula 1 are the same as or
different from each other, and each independently an alkyl
group; or an aryl group.

According to one embodiment of the present specifica-
tion, B; and B, in Chemical Formula 1 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted alkyl group having 1 to 10 carbon
atoms; or a substituted or unsubstituted aryl group having 6
to 20 carbon atoms.

According to one embodiment of the present specifica-
tion, B, and B, in Chemical Formula 1 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted alkyl group having 1 to 6 carbon
atoms; or a substituted or unsubstituted phenyl group.

According to one embodiment of the present specifica-
tion, B, and B, in Chemical Formula 1 are the same as or
different from each other, and each independently an alkyl
group; or a phenyl group.

According to one embodiment of the present specifica-
tion, B, and B, in Chemical Formula 1 are the same as or
different from each other, and each independently a substi-
tuted or unsubstituted methyl group; or a substituted or
unsubstituted phenyl group.

According to one embodiment of the present specifica-
tion, B, and B, in Chemical Formula 1 are the same as or
different from each other, and each independently a methyl
group; or a phenyl group.

According to one embodiment of the present specifica-
tion, L in Chemical Formula 1 is a substituted or unsubsti-
tuted arylene group.

According to one embodiment of the present specifica-
tion, L in Chemical Formula 1 is a substituted or unsubsti-
tuted arylene group having 6 to 20 carbon atoms.

According to one embodiment of the present specifica-
tion, L in Chemical Formula 1 is a substituted or unsubsti-
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tuted phenyl group; a substituted or unsubstituted naphthyl
group; or a substituted or unsubstituted fluorenyl group.

According to one embodiment of the present specifica-
tion, L in Chemical Formula 1 is a phenyl group; a naphthyl
group; or a fluorenyl group.

According to one embodiment of the present specifica-
tion, L in Chemical Formula 1 may be selected from among
the following structures.

AN N TR
| o — Uz
%/ N
N R
| — Ui
AN
Ar; An
(e}
W
// Ee

Us)us (Us)us

In the structures,

U, to U, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a nitrile group; a nitro group; an amino group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,

Ar, and Ar, are the same as or different from each other,
and each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or bond to
each other to form a substituted or unsubstituted ring,

ul is an integer of 0 to 4,

u2 and u3 are the same as or different from each other, and
each independently an integer of 0 to 6,

u4 and u5 are the same as or different from each other, and
each independently an integer of 0 to 3,

when ul is two or greater, U, s are the same as or different
from each other,
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when u2 is two or greater, U,s are the same as or different
from each other,

when u3 is two or greater, Uss are the same as or different
from each other,

when u4 is two or greater, U,s are the same as or different
from each other, and

when u5 is two or greater, Uss are the same as or different
from each other.

According to one embodiment of the present specifica-
tion, Chemical Formula 1 may be represented by the fol-
lowing Chemical Formula 4 or 5.

[Chemical Formula 4]

[Chemical Formula 5]

In Chemical Formulae 4 and 5,

definitions of L, m, R, to R;, a, b and ¢ are the same as
in Chemical Formula 1,

definitions of R, A,, n and e are the same as in Chemical
Formula 2,

R;, and R, are the same as or different from each other,
and each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group; a
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substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or adja-
cent two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,

C, and C, are the same as or different from each other, and
each independently a substituted or unsubstituted alkyl
group,

a31 and a32 are the same as or different from each other,
and each independently an integer of 0 to 5,

when a31 is two or greater, R;;s are the same as or
different from each other, and

when a32 is two or greater, R;,s are the same as or
different from each other.

According to one embodiment of the present specifica-
tion, Chemical Formula 1 may be represented by any one of
the following Chemical Formulae 6 to 9.

[Chemical Formula 6]

[Chemical Formula 7]
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-continued
[Chemical Formula 8]

(Ri)a

=

[Chemical Formula 9]

P Aryy
~¢ ‘Am
<P5>ps/{\\ Y
4
Yo ®sk
LT

In Chemical Formulae 6 to 9,

definitions of B, B,, R, to R;, a, b and ¢ are the same as
in Chemical Formula 1,

definitions of Rs, A, n and e are the same as in Chemical
Formula 2,

Ar,, and Ar |, are the same as or different from each other,
and each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted alkylamine

10

15

20

25

30

35

40

45

50

55

60

65

16

group; a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or bond to
each other to form a substituted or unsubstituted ring,

P, to Ps are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a nitrile group; a nitro group; an amino group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring,

pl is an integer of 0 to 4,

p2 and p3 are the same as or different from each other, and
each independently an integer of 0 to 6,

p4 and p5 are the same as or different from each other, and
each independently an integer of 0 to 3,

when pl is two or greater, P, s are the same as or different
from each other,

when p2 is two or greater, P,s are the same as or different
from each other,

when p3 is two or greater, P,s are the same as or different
from each other,

when p4 is two or greater, P,s are the same as or different
from each other, and

when p5 is two or greater, Pss are the same as or different
from each other.

According to one embodiment of the present specifica-
tion, R, is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring.

According to one embodiment of the present specifica-
tion, R, is hydrogen, a nitrile group; a substituted or unsub-
stituted aryl group having 6 to 20 carbon atoms; or a
substituted or unsubstituted heterocyclic group having 2 to
30 carbon atomnis.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more of
N, O and S atoms.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more N
atoms.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heteroaryl group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; a substituted or unsub-



US 10,032,986 B2

17

stituted thiophene group; a substituted or unsubstituted furan
group; a substituted or unsubstituted pyrrole group; a sub-
stituted or unsubstituted imidazole group; a substituted or
unsubstituted triazole group; a substituted or unsubstituted
oxazole group; a substituted or unsubstituted oxadiazole
group; a substituted or unsubstituted triazole group; a sub-
stituted or unsubstituted pyridyl group; a substituted or
unsubstituted bipyridy] group; a substituted or unsubstituted
pyrimidyl group; a substituted or unsubstituted triazine
group; a substituted or unsubstituted acridyl group; a sub-
stituted or unsubstituted pyridazine group; a substituted or
unsubstituted pyrazinyl group; a substituted or unsubstituted
quinolinyl group; a substituted or unsubstituted quinazoline
group; a substituted or unsubstituted quinoxalinyl group; a
substituted or unsubstituted phthalazinyl group; a substi-
tuted or unsubstituted pyridopyrimidinyl group; a substi-
tuted or unsubstituted pyridopyrazinyl group; a substituted
or unsubstituted pyrazinopyrazinyl group; a substituted or
unsubstituted isoquinoline group; a substituted or unsubsti-
tuted indole group; a substituted or unsubstituted carbazole
group; a substituted or unsubstituted benzoxazole group; a
substituted or unsubstituted benzimidazole group; a substi-
tuted or unsubstituted benzothiazole group; a substituted or
unsubstituted benzocarbazole group; a substituted or unsub-
stituted benzothiophene group; a substituted or unsubsti-
tuted dibenzothiophene group; a substituted or unsubstituted
benzofuranyl group; a substituted or unsubstituted phenan-
throline group: a substituted or unsubstituted thiazolyl
group; a substituted or unsubstituted isoxazolyl group; a
substituted or unsubstituted oxadiazolyl group; a substituted
or unsubstituted thiadiazolyl group; a substituted or unsub-
stituted benzothiazolyl group; a substituted or unsubstituted
phenothiazinyl group; or a substituted or unsubstituted
dibenzofuranyl group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; a thiophene group; a
furan group; a pyrrole group; an imidazole group; a triazole
group; an oxazole group; an oxadiazole group; a triazole
group; a pyridyl group; a bipyridyl group; a pyrimidyl
group; a triazine group; an acridyl group; a pyridazine
group; a pyrazinyl group; a quinolinyl group; a quinazoline
group; a quinoxalinyl group; a phthalazinyl group; a pyri-
dopyrimidinyl group; a pyridopyrazinyl group; a pyrazin-
opyrazinyl group; an isoquinoline group; an indole group; a
carbazole group; a benzoxazole group; a benzimidazole
group; a benzothiazole group; a benzocarbazole group; a
benzothiophene group; a dibenzothiophene group; a benzo-
furanyl group; a phenanthroline group; a thiazolyl group; an
isoxazolyl group; an oxadiazolyl group; a thiadiazolyl
group; a benzothiazolyl group; a phenothiazinyl group; or a
dibenzofuranyl group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; a substituted or unsub-
stituted pyridyl group; or a substituted or unsubstituted
benzimidazole group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; a pyridyl group; or a
benzimidazole group.

According to one embodiment of the present specifica-
tion, A, is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group: a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
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group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more of
N, O and S atoms.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more N
atoms.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heteroaryl group.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; a substituted or unsub-
stituted thiophene group; a substituted or unsubstituted furan
group; a substituted or unsubstituted pyrrole group; a sub-
stituted or unsubstituted imidazole group; a substituted or
unsubstituted triazole group; a substituted or unsubstituted
oxazole group; a substituted or unsubstituted oxadiazole
group; a substituted or unsubstituted triazole group; a sub-
stituted or unsubstituted pyridyl group; a substituted or
unsubstituted bipyridyl group; a substituted or unsubstituted
pyrimidyl group; a substituted or unsubstituted triazine
group; a substituted or unsubstituted acridyl group; a sub-
stituted or unsubstituted pyridazine group; a substituted or
unsubstituted pyrazinyl group; a substituted or unsubstituted
quinolinyl group; a substituted or unsubstituted quinazoline
group; a substituted or unsubstituted quinoxalinyl group; a
substituted or unsubstituted phthalazinyl group; a substi-
tuted or unsubstituted pyridopyrimidinyl group; a substi-
tuted or unsubstituted pyridopyrazinyl group; a substituted
or unsubstituted pyrazinopyrazinyl group; a substituted or
unsubstituted isoquinoline group; a substituted or unsubsti-
tuted indole group; a substituted or unsubstituted carbazole
group; a substituted or unsubstituted benzoxazole group; a
substituted or unsubstituted benzimidazole group; a substi-
tuted or unsubstituted benzothiazole group; a substituted or
unsubstituted benzocarbazole group; a substituted or unsub-
stituted benzothiophene group; a substituted or unsubsti-
tuted dibenzothiophene group; a substituted or unsubstituted
benzofuranyl group; a substituted or unsubstituted phenan-
throline group; a substituted or unsubstituted thiazolyl
group; a substituted or unsubstituted isoxazolyl group; a
substituted or unsubstituted oxadiazolyl group; a substituted
or unsubstituted thiadiazolyl group; a substituted or unsub-
stituted benzothiazolyl group; a substituted or unsubstituted
phenothiazinyl group; a substituted or unsubstituted diben-
zofuranyl group; or a substituted or unsubstituted benzoimi-
dazophenanthridine group.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; a thiophene group; a
furan group; a pyrrole group; an imidazole group; a triazole
group; an oxazole group; an oxadiazole group; a triazole
group; a pyridyl group: a bipyridyl group; a pyrimidyl
group; a triazine group; an acridyl group; a pyridazine
group; a pyrazinyl group; a quinolinyl group; a quinazoline
group; a quinoxalinyl group; a phthalazinyl group; a pyri-
dopyrimidinyl group; a pyridopyrazinyl group; a pyrazin-
opyrazinyl group; an isoquinoline group; an indole group; a
carbazole group; a benzoxazole group; a benzimidazole
group; a benzothiazole group; a benzocarbazole group; a
benzothiophene group; a dibenzothiophene group; a benzo-



US 10,032,986 B2

19
furanyl group; a phenanthroline group; a thiazolyl group; an
isoxazolyl group; an oxadiazolyl group; a thiadiazolyl
group; a benzothiazolyl group; a phenothiazinyl group; a
dibenzofuranyl group; or a benzoimidazophenanthridine
group.

According to one embodiment of the present specifica-
tion, A, is hydrogen; a nitrile group; a substituted or unsub-
stituted pyridyl group; a substituted or unsubstituted benz-
imidazole group; or a substituted or unsubstituted
benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, A, is a nitrile group; a substituted or unsubstituted
pyridyl group; a substituted or unsubstituted benzimidazole
group; or a substituted or unsubstituted benzoimidazo-
phenanthridine group.

According to one embodiment of the present specifica-
tion, A, is a nitrile group; a pyridyl group; or a benzimida-
zole group; or a benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, m is an integer of 0 to 5.

According to one embodiment of the present specifica-
tion, m is an integer of 0 or 1.

According to one embodiment of the present specifica-
tion, R, and R; are the same as or different from each other,
and each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or adja-
cent two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring.

According to one embodiment of the present specifica-
tion, R, and R; are the same as or different from each other,
and each independently hydrogen; deuterium; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
aryl group; or a substituted or unsubstituted heterocyclic
group.

According to one embodiment of the present specifica-
tion, R, and R, are the same as or different from each other,
and each independently hydrogen; deuterium; a substituted
or unsubstituted alkyl group having 1 to 6 carbon atoms; a
substituted or unsubstituted aryl group having 6 to 20 carbon
atoms; or a substituted or unsubstituted heterocyclic group
having 2 to 30 atoms.

According to one embodiment of the present specifica-
tion, R, and R; are hydrogen.

According to one embodiment of the present specifica-
tion, R,s are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a nitrile group; a nitro group; an amino group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substi-
tuted or unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heteroring.

10

15

20

25

30

35

40

45

50

55

60

65

20

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more of
N, O and S atoms.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more N
atoms.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heteroaryl group.

According to one embodiment of the present specifica-
tion, R, is hydrogen, a nitrile group; a substituted or unsub-
stituted thiophene group; a substituted or unsubstituted furan
group; a substituted or unsubstituted pyrrole group; a sub-
stituted or unsubstituted imidazole group; a substituted or
unsubstituted triazole group; a substituted or unsubstituted
oxazole group; a substituted or unsubstituted oxadiazole
group; a substituted or unsubstituted triazole group; a sub-
stituted or unsubstituted pyridyl group; a substituted or
unsubstituted bipyridyl group; a substituted or unsubstituted
pyrimidyl group; a substituted or unsubstituted triazine
group; a substituted or unsubstituted acridyl group; a sub-
stituted or unsubstituted pyridazine group; a substituted or
unsubstituted pyrazinyl group; a substituted or unsubstituted
quinolinyl group; a substituted or unsubstituted quinazoline
group; a substituted or unsubstituted quinoxalinyl group; a
substituted or unsubstituted phthalazinyl group; a substi-
tuted or unsubstituted pyridopyrimidinyl group; a substi-
tuted or unsubstituted pyridopyrazinyl group; a substituted
or unsubstituted pyrazinopyrazinyl group; a substituted or
unsubstituted isoquinoline group; a substituted or unsubsti-
tuted indole group; a substituted or unsubstituted carbazole
group; a substituted or unsubstituted benzoxazole group; a
substituted or unsubstituted benzimidazole group; a substi-
tuted or unsubstituted benzothiazole group; a substituted or
unsubstituted benzocarbazole group; a substituted or unsub-
stituted benzothiophene group; a substituted or unsubsti-
tuted dibenzothiophene group; a substituted or unsubstituted
benzofuranyl group; a substituted or unsubstituted phenan-
throline group; a substituted or unsubstituted thiazolyl
group; a substituted or unsubstituted isoxazolyl group; a
substituted or unsubstituted oxadiazolyl group; a substituted
or unsubstituted thiadiazolyl group; a substituted or unsub-
stituted benzothiazolyl group; a substituted or unsubstituted
phenothiazinyl group; a substituted or unsubstituted diben-
zofuranyl group; or a substituted or unsubstituted benzoimi-
dazophenanthridine group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; a thiophene group; a
furan group; a pyrrole group; an imidazole group; a triazole
group; an oxazole group; an oxadiazole group; a triazole
group; a pyridyl group: a bipyridyl group; a pyrimidyl
group; a triazine group; an acridyl group; a pyridazine
group; a pyrazinyl group; a quinolinyl group; a quinazoline
group; a quinoxalinyl group; a phthalazinyl group; a pyri-
dopyrimidinyl group; a pyridopyrazinyl group; a pyrazin-
opyrazinyl group; an isoquinoline group; an indole group; a
carbazole group; a benzoxazole group; a benzimidazole
group; a benzothiazole group; a benzocarbazole group; a
benzothiophene group; a dibenzothiophene group; a benzo-
furanyl group; a phenanthroline group; a thiazolyl group; an
isoxazolyl group; an oxadiazolyl group; a thiadiazolyl
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group; a benzothiazolyl group; a phenothiazinyl group; a
dibenzofuranyl group; or a benzoimidazophenanthridine
group.

According to one embodiment of the present specifica-
tion, R, is hydrogen; a nitrile group; a substituted or unsub-
stituted pyridyl group; a substituted or unsubstituted benz-
imidazole group; or a substituted or unsubstituted
benzoimidazophenanthridine group.

According to one embodiment of the present specifica-
tion, R, is a nitrile group; a substituted or unsubstituted
pyridyl group; a substituted or unsubstituted benzimidazole
group; or a substituted or unsubstituted benzoimidazo-
phenanthridine group.

According to one embodiment of the present specifica-
tion, R, is a nitrile group; a pyridyl group; or a benzimida-
zole group; or a benzoimidazophenanthridine group.
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In addition, the present specification provides an organic
light emitting device including the compound represented by
Chemical Formula 1.

One embodiment of the present specification provides an
organic light emitting device including a first electrode; a
second electrode provided opposite to the first electrode; and
one or more organic material layers provided between the
first electrode and the second electrode, wherein one or more
layers of the organic material layers include the compound
of Chemical Formula 1.

The organic material layer of the organic light emitting
device of the present specification may be formed in a
monolayer structure, but may also be formed in a multilayer
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 transfer layer, a light emitting layer, an
electron transfer layer, an electron injection layer and the
like as the organic material layer. However, the structure of
the organic light emitting device is not limited thereto, and
may include less numbers of organic material layers.

In one embodiment of the present specification, the
organic material layer includes a hole injection layer, a hole
transfer layer or a layer carrying out hole injection and
transfer at the same time.

In another embodiment, the organic material layer
includes a light emitting layer.

In one embodiment of the present specification, the
organic material layer includes an electron transfer layer or
an electron injection layer, and the electron transfer layer
includes the compound of Chemical Formula 1.

In one embodiment of the present specification, the elec-
tron transfer layer, the electron injection layer or the layer
carrying out electron transfer and electron injection at the
same time includes the compound of Chemical Formula 1.

In another embodiment, the organic material layer
includes a light emitting layer and an electron transfer layer,
and the electron transfer layer includes the compound of
Chemical Formula 1.

In another embodiment, the organic light emitting device
may be an organic light emitting device having a normal-
type structure in which an anode, one or more organic
material layers and a cathode are laminated in consecutive
order on a substrate.
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In another embodiment, the organic light emitting device
may be an organic light emitting device having an inverted-
type structure in which a cathode, one or more organic
material layers and an anode are laminated in consecutive
order on a substrate.

For example, the structures of an organic light emitting
device according to one embodiment of the present speci-
fication are illustrated in FIGS. 1 and 2.

FIG. 1 is a diagram showing an example of an organic
light emitting device formed with a substrate (1), an anode
(2), a light emitting layer (3) and a cathode (4). In such a
structure, the compound may be included in the light emit-
ting layer.

FIG. 2 is a diagram showing an example of an organic
light emitting device formed with a substrate (1), an anode
(2), a hole injection layer (5), a hole transfer layer (6), a light
emitting layer (7), an electron transfer layer (8) and a
cathode (4). In such a structure, the compound may be
included in the electron transfer layer.

When the organic light emitting device includes a plural-
ity of organic material layers, the organic material layers
may be formed with the same material or with different
materials.

The organic light emitting device of the present specifi-
cation may be manufactured using materials and methods
known in the art, except that one or more layers of the
organic material layers include the compound of Chemical
Formula 1, that is, the compound represented by Chemical
Formula 1.

For example, the organic light emitting device of the
present specification may be manufactured by consecutively
laminating a first electrode, an organic material layer and a
second electrode on a substrate. Herein, the organic light
emitting device may be manufactured by forming an anode
on the substrate by depositing a metal, a metal oxide having
conductivity, or alloys thereof using a physical vapor depo-
sition (PVD) method such as a sputtering method or an
e-beam evaporation method, forming the organic material
layer including a hole injection layer, a hole transfer layer,
a light emitting layer and an electron transfer layer thereon,
and then depositing a material capable of being used as a
cathode thereon.

In addition, the compound of Chemical Formula 1 may be
formed as the organic material layer using a solution coating
method as well as a vacuum deposition method when
manufacturing the organic light emitting device. Herein, the
solution coating method means spin coating, dip coating,
doctor blading, ink jet printing, screen printing, a spray
method, roll coating and the like, but is not limited thereto.

In addition to this method, the organic light emitting
device may also be manufactured by consecutively depos-
iting a cathode material, an organic material layer and an
anode material on a substrate (International Patent Applica-
tion Laid-Open Publication No. 2003/012890). However,
the manufacturing method is not limited thereto.

In one embodiment of the present specification, the first
electrode 1s an anode, and the second electrode is a cathode.

In another embodiment, the first electrode is a cathode,
and the second electrode is an anode.

As the anode material, a material having large work
function is normally preferable so that hole injection to the
organic material layer is smooth. Specific examples of the
anode material capable of being used in the present inven-
tion include metals such as vanadium, chromium, copper,
zine and gold, or alloys thereof; metal oxides such as zinc
oxide, indium oxide, indium tin oxide (ITO) and indium zinc
oxide (IZ0); combinations of metals and oxides such as
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ZnO:Al or SnQ,:Sb; conductive polymers such as poly(3-
methylthiophene). poly[3,4-(ethylen-1,2-dioxy)thiophene]
(PEDOT), polypyrrole and polyaniline, and the like, but are
not limited thereto.

As the cathode material, a material having small work
function is normally preferable so that electron injection to
the organic material layer is smooth. Specific examples of
the cathode material include metals such as magnesium,
calcium, sodium, potassium, titanium, indium, yttrium,
lithium, gadolinium, aluminum, silver, tin and lead, or alloys
thereof; multilayer structure materials such as LiF/Al or
LiO,/Al, and the like, but are not limited thereto.

The hole injection layer is a layer that injects holes from
an electrode, and the hole injection material is preferably a
compound that has an ability to transfer holes, therefore, has
a hole injection effect in an anode, has an excellent hole
injection effect for a light emitting layer or a light emitting
material, prevents excitons generated in the light emitting
layer from moving to an electron injection layer or an
electron injection material, and in addition, has an excellent
thin film forming ability. The highest occupied molecular
orbital (HOMO) of the hole injection material is preferably
in between the work function of an anode material and the
HOMO of surrounding organic material layers. Specific
examples of the hole injection material include a metal
porphyrin, oligothiophene, an arylamine-based organic
material, a hexanitrile hexarzatriphenylene-based organic
material, a quinacridone-based organic material, a perylene-
based organic material, anthraquinone, and a polyaniline-
and a polythiophene-based conductive polymer, and the like,
but are not limited thereto.

The hole transfer layer is a layer that receives holes from
a hole injection layer and transfers the holes to a light
emitting layer, and as the hole transfer material, a material
capable of receiving holes from an anode or a hole injection
layer, moving the holes to a light emitting layer, and having
high mobility for the holes, is suitable. Specific examples
thereof include an arylamine-based organic material, a con-
ductive polymer, a block copolymer having conjugated parts
and non-conjugated parts together, and the like, but are not
limited thereto.

The light emitting material is a material capable of
emitting light in a visible light region by receiving holes and
electrons from a hole transfer layer and an electron transfer
layer, respectively, and binding the holes and the electrons,
and is preferably a material having favorable quantum
efficiency for fluorescence or phosphorescence. Specific
examples thereof include a 8-hydroxy-quinoline aluminum
complex (Alq,); a carbazole-based compound; a dimerized
styryl compound; BAlg; a 10-hydroxybenzo quinoline-
metal compound; a benzoxazole-, a benzthiazole- and a
benzimidazole-based compound; a poly(p-phenylenevi-
nylene) (PPV)-based polymer; a spiro compound; polyfluo-
rene, rubrene, and the like, but are not limited thereto.

The light emitting layer may include a host material and
a dopant material. The host material includes a fused aro-
matic ring derivative, a heteroring-containing compound or
the like. Specifically, the fused aromatic ring derivative
includes an anthracene derivative, a pyrene derivative, a
naphthalene derivative, a pentacene derivative, a phenan-
threne compound, a fluoranthene compound and the like,
and the heteroring-containing compound includes a carba-
zole derivative, a dibenzofuran derivative, a ladder-type
furan compound, a pyrimidine derivative and the like, but
the material is not limited thereto.

The dopant material includes an aromatic amine deriva-
tive, a styrylamine compound, a boron complex, a fluo-
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ranthene compound, a metal complex and the like. Specifi-
cally, the aromatic amine derivative is a fused aromatic ring
derivative having a substituted or unsubstituted arylamino
group and includes arylamino group-including pyrene,
anthracene, crycene, peryflanthene and the like, and the
styrylamine compound is a compound in which substituted
or unsubstituted arylamine is substituted with at least one
arylvinyl group, and one, two or more substituents selected
from the group consisting of an aryl group, a silyl group, an
alkyl group, a cycloalkyl group and an arylamino group are
substituted or unsubstituted. Specifically, styrylamine,
styryldiamine, styryltriamine, styryltetramine or the like is
included, but the styrylamine compound is not limited
thereto. In addition, the metal complex includes an iridium
complex, a platinum complex or the like, but is not limited
thereto.

The electron transfer layer is a layer that receives elec-
trons from an electron injection layer and transfers the
electrons to a light emitting layer, and as the electron transfer
material, a material capable of favorably receiving electrons
from a cathode, moving the electrons to a light emitting
layer, and having high mobility for the electrons, is suitable.
Specific examples thereof include an Al complex of 8-hy-
droxyquinoline; a complex including Alqs; an organic radi-
cal compound; a hydroxyflavon-metal complex and the like,
but are not limited thereto. The electron transfer layer may
be used together with any desired cathode material as used
according to existing technologies. Particularly, examples of
the suitable cathode material include common materials that
have small work function, and in which an aluminum layer
or a silver layer follows. Specifically, the cathode material
includes cesium, barium, calcium, ytterbium and samarium,
and in each case, an aluminum layer or a silver layer follows.

The electron injection layer is a layer that injects electrons
from an electrode, and the electron injection material is
preferably a compound that has an ability to transfer elec-
trons, has an electron injection effect from a cathode, has an
excellent electron injection effect for a light emitting layer or
a light emitting material, prevents excitons generated in the
light emitting layer from moving to a hole injection layer,
and in addition, has an excellent thin film forming ability.
Specific examples thereof include fluorenone, anthraqui-
nodimethane, diphenoquinone, thiopyran dioxide, oxazole,
oxadiazole, triazole, imidazole, perylene tetracarboxylic
acid, fluorenylidene methane, anthrone or the like, and
derivatives thereof, a metal complex compound, a nitrogen-
containing S-membered ring derivative, and the like, but are
not limited thereto.

The metal complex compound includes 8-hydroxyquino-
linato lithium, bis(8-hydroxyquinolinato)zinc, bis(8-hy-
droxyquinolinato)copper, bis(8-hydroxyquinolinato)manga-
nese, tris(8-hydroxyquinolinato)aluminum, tris(2-methyl-8-
hydroxyquinolinato)aluminum, tris(8-hydroxyquinolinato)
gallium, bis(10-hydroxybenzo[h]quinolinato)berylium, bis
(10-hydroxybenzo[h]quinolinato)zinc, bis(2-methyl-8-
quinolinato)chlorogallium, bis(2-methyl-8-quinolinato)(o-
cresolato)gallium, bis(2-methyl-8-quinolinato)(1-
naphtholato)aluminum, bis(2-methyl-8-quinolinato)(2-
naphtholato)gallium and the like, but is not limited thereto.

The organic light emitting device according to the present
specification may be a top-emission type, a bottom-emission
type or a dual-emission type depending on the materials
used.

In one embodiment of the present specification, the com-
pound of Chemical Formula 1 may be included in an organic
solar cell or an organic transistor in addition to an organic
light emitting device.
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The preparation of the compound represented by Chemi-
cal Formula 1 and the organic light emitting device includ-
ing the compound will be described in detail in the following
examples. However, the following examples are for illus-
trative purposes only, and the scope of the present specifi-
cation is not limited thereto.

PREPARATION EXAMPLE 1

General Preparation Example of Compound of
Chemical Formula 1

X
AN AN +
(Rl)b | (R3)c
F a
X =Br,1
R))a
~
~
| Pd(PPh3)4, K,CO3
—_—
O S THF/H,0
OEt  B(OH)

OEt
1) By, ;MgBr, THF
_—

2) BF3, CH,Cly

HO\

e
i Pd(PPh)3, K,CO5

T THF/H,0
+

R4
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-continued

A general preparation example of the compound of
Chemical Formula 1 is schematized as above. Definitions of
R, to R,, B,, B,, L, a to ¢, and m are the same as the
definitions of the substituents of Chemical Formula 1. Spe-
cific examples of the compound are described below.

PREPARATION EXAMPLE 2

Synthesis of Compound 1

Br
“ +
o PA(PPhy),, K,CO5
—_——
THF/H,0
OEt B(OH),

1) MeMgBr, THF
——
2) BF;, CHLCl

OFEt
(0]
1-A
1-B

NBS
—_—
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-continued
HO\ /OH
B
Pd(PPh};, K,CO;
n
THF/H,0
CN
Br
1-C
CN

After 1-bromoanthracene (2.56 g, 10 mmol) and
(2-ethoxycarbonyl)phenyl boronic acid (1.94 g, 10 mmol)
were dissolved in 30 ml of THF, a solution dissolving
K,CO; (4.15 g, 30 mmol) in 10 ml of water was mixed
thereto, and the result was stirred while raising a tempera-
ture. When the result started to reflux, tetrakis(triphenyl-
phosphine)palladium (0.35 g, 0.3 mmol) was introduced
thereto all at once, and the result was reacted for 24 hours.
After the reaction was complete, the result was cooled, the
water and the organic layer were separated, and only the
organic layer was collected, dried with anhydrous magne-
stum sulfate, and celite filtered. The result was concentrated
under vacuum, column purified and dried, and as a result,
2.90 g of 1-A was prepared.

After 1-A (2.90 g, 8.89 mmol) was dissolved in 20 ml of
THF, 1.4 M methyl magnesium bromide (19.04 ml, 26.67
mmol) was slowly added dropwise thereto at room tempera-
ture. After the reaction was complete, 100 ml of water and
100 ml of ethyl acetate were each added to the result for
washing, and the organic layer was collected and dried with
anhydrous magnesium sulfate. Solids obtained by concen-
trating the organic layer under vacuum were dissolved in 25
ml of CH,Cl,, and then 0.3 m] of BF; was added thereto and
the result was stirred for 30 minutes. After 2 ml of methanol
was added thereto to complete the reaction, 200 ml of
CH,Cl, and 200 ml of water were each added to the result
for washing, and only the organic layer was collected and
dried with anhydrous magnesium sulfate. The result was
concentrated under vacuum, column purified and dried, and
as a result, 1.46 g of 1-B was prepared.

1-B (1.46 g, 4.96 mmol), NBS (0.97 g, 5.46 mmol) and 30
ml of DMF were stirred for 1 hour at 0° C. After the reaction
was complete, the solution was concentrated under vacuum,
the result was washed with 50 ml of an aqueous Na,S,0;
solution and 100 ml of CHCl,, and only the organic layer
was collected and dried with anhydrous magnesium sulfate.
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The result was concentrated under vacuum, column purified
and dried, and as a result, 1.57 g of 1-C was prepared.

1-C (1.57 g, 4.22 mmol) and (4-cyanophenyl)boronic acid
(0.62 g, 4.22 mmol) were dissolved in 20 ml of THFE. A
solution dissolving K,CO; (1.75 g, 12.66 mmol) in 10 ml of
water was mixed thereto, and the result was stirred while
raising a temperature. When the result started to reflux,
tetrakis(triphenylphosphine)palladium (0.15 g, 0.13 mmol)
was introduced thereto, and the result was reacted for 24
hours. After cooling the result, the water and the organic
layer were separated, and only the organic layer was col-
lected, dried with anhydrous magnesium sulfate, and celite
filtered. The result was concentrated under vacuum, column
purified and dried, and as a result, 1.49 g of Compound 1
was prepared.

MS[M+H]*=396

PREPARATION EXAMPLE 3

Synthesis of Compound 7

l |

Br
1-C
HO\ /OH
B
Pd(PPh);, K,CO;
THF/H,0
N
AN

)

\
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— Z

LN\

20

25

30

35

40

45

50

60

65

42

1-C (3.72 g, 10 mmol) obtained in the synthesis process
of Compound 1 and (4-(pyridin-2-yljnaphthalen-1-yl)bo-
ronic acid (2.49 g, 10 mmol) were dissolved in 25 ml of
THF. A solution dissolving K,CO; (4.15 g, 30 mmol) in 10
ml of water was mixed thereto, and the result was stirred
while raising a temperature. When the result started to
reflux, tetrakis(triphenylphosphine)palladium (0.35 g, 0.3
mmol) was introduced thereto, and the result was reacted for
16 hours. After the reaction was complete, the result was
cooled, the water and the organic layer were separated, and
only the organic layer was collected, dried with anhydrous
magnesium sulfate, and celite filtered. The result was con-
centrated under vacuum, column purified and dried, and as
a result, 3.78 g of Compound 7 was prepared.

MS[M+H]"=498

PREPARATION EXAMPLE 4

Synthesis of Compound 11
O +

Br
1-C
HO\ /OH
B
Pd(PPh);, K,CO;
THF/H,0
(
N

11
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3.60 g of Compound 11 was prepared by being reacted
and purified in the same manner as in the synthesis of
Compound 1, except that 1-C (3.72 g, 10 mmol) obtained in
the synthesis process of Compound 1 and (4-(1H-benzo[d]
imidazol-1-yl)phenyl)boronic acid (2.38 g, 10 mmol) were
used.

MS[M+H]*=487
PREPARATION EXAMPLE 5

Synthesis of Compound 13

OO Pd(PPh);, K,CO;
—_—

THFH,0

5
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3.75 g of Compound 13 was prepared by being reacted

and purified in the same manner as in the synthesis of
Compound 1, except that 1-C (3.72 g, 10 mmol) obtained in
the synthesis process of Compound 1 and (4-(2-amino-1H-

44
PREPARATION EXAMPLE 6

Synthesis of Compound 14

[ l |

O PA(PPh);, K,CO;
_—
THF/H,0

CN

4.04 g of Compound 14 was prepared by being reacted
and purified in the same manner as in the synthesis of
Compound 1, except that 1-C (3.72 g, 10 mmol) obtained in
the synthesis process of Compound 1 and (7-cyano-9,9-

benzo[d]imidazol-1-yl)naphthalen-1-yl)boronic acid (3.03 ,; dimethyl-9H-fluoren-2-yl)boronic acid (2.63 g, 10 mmol)

g, 10 mmol) were used.
MS[M+H]*=552

were used.
MS[M+H]*=512
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PREPARATION EXAMPLE 7

Synthesis of Compound 17
“ +

Lt B(OH),

Pd(Pis)y, KaCO5
T THRmLO

1) MeMgBr, THF
—_—
2) BF;, CH,Cl,

NBS
DMF

Pd(PPh);, K200,
THF/L0
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-continued
CN
QN
V
TR
A
7
x
CN
17

After 1-bromoanthracene (2.56 g, 10 mmol) and (4-cyano-
2-(ethoxycarbonyl) phenyl)boronic acid (2.19 g, 10 mmol)
were dissolved in 30 ml of THF, a solution dissolving
K,CO; (4.15 g, 30 mmol) in 10 ml of water was mixed
thereto, and the result was stirred while raising a tempera-
ture. When the result started to reflux, tetrakis(triphenyl-
phosphine)palladium (0.35 g, 0.3 mmol) was introduced
thereto all at once, and the result was reacted for 18 hours.
After the reaction was complete, the result was cooled, the
water and the organic layer were separated, and only the
organic layer was collected, dried with anhydrous magne-
sium sulfate, and celite filtered. The result was concentrated
under vacuum, column purified and dried, and as a result,
2.77 g of 2-A was prepared.

After 2-A (2.77 g, 7.89 mmol) was dissolved in 20 ml of
THF, 1.4 M methyl magnesium bromide (16.90 ml, 23.67
mmol) was slowly added dropwise thereto at room tempera-
ture. After the reaction was complete, 100 ml of water and
100 ml of ethyl acetate were each added to the result for
washing, and the organic layer was collected and dried with
anhydrous magnesium sulfate. Solids obtained by concen-
trating the organic layer under vacuum were dissolved in 25
ml of CH,Cl,, and then 0.3 ml of BF; was added thereto and
the result was stirred for 30 minutes. After 2 ml of methanol
was added thereto to complete the reaction, 200 ml of
CH,Cl, and 200 ml of water were each added to the result
for washing, and only the organic layer was collected and
dried with anhydrous magnesium sulfate. The result was
concentrated under vacuum, column purified and dried, and
as a result, 1.59 g of 2-B was prepared.

2-B (1.59 g, 4.98 mmol), NBS (0.97 g, 5.48 mmol) and 30
ml of DMF were stirred for 1 hour at 0° C. After the reaction
was complete, the solution was concentrated under vacuum,
the result was washed with 50 ml of an aqueous Na,S,0;
solution and 100 ml of CHCI;, and only the organic layer
was collected and dried with anhydrous magnesium sulfate.
The result was concentrated under vacuum, column purified
and dried, and as a result, 1.58 g of 2-C was prepared.

2-C(1.58 g, 3.98 mmol) and (4-cyanophenyl)boronic acid
(0.59 g, 3.98 mmol) were dissolved in 20 ml of THE. A
solution dissolving K,CO; (1.65 g, 11.94 mmol) in 10 ml of
water was mixed thereto, and the result was stirred while
raising a temperature. When the result started to reflux,
tetrakis(triphenylphosphine)palladium (0.14 g, 0.12 mmol)
was introduced thereto, and the result was reacted for 19
hours. After cooling the result, the water and the organic
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layer were separated, and only the organic layer was col-
lected, dried with anhydrous magnesium sulfate, and celite
filtered. The result was concentrated under vacuum, column
purified and dried, and as a result, 1.34 g of Compound 17
was prepared.

MS[M+H]*=421
PREPARATION EXAMPLE 8

Synthesis of Compound 21

OEt
1) PhMgBr, THF
_—
0 2) BF3, CH,Cly

Ph
NBS
Fi ‘ DMF
3A
Ph
Pl
Br
3B
o HO.__OH
B
Ph Pd(PPL)3, K,CO5
N
THF/E,0
CN
Br
3B
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-continued

CN

After 1-A (3.26 g, 10 mmol) obtained in the synthesis of
Compound 1 was dissolved in 20 ml of THF, 1.4 M methyl
magnesium bromide (21.42 ml, 30 mmol) was slowly added
dropwise thereto at room temperature. After the reaction was
complete, 100 ml of water and 100 ml of ethyl acetate were
each added to the result for washing, and the organic layer
was collected and dried with anhydrous magnesium sulfate.
Solids obtained by concentrating the organic layer under
vacuum were dissolved in 25 ml of CH,Cl,, and then 0.9 ml
of BF; was added thereto and the result was stirred for 30
minutes. After 2 ml of methanol was added thereto to
complete the reaction, 200 ml of CH,Cl, and 200 ml of
water were each added to the result for washing, and only the
organic layer was collected and dried with anhydrous mag-
nesium sulfate. The result was concentrated under vacuum,
column purified and dried, and as a result, 2.13 g of 3-A was
prepared.

3-A(2.13 g, 5.09 mmol), NBS (0.99 g, 5.60 mmol) and 30
ml of DMF were stirred for 1 hour at 0° C. After the reaction
was complete, the solution was concentrated under vacuum,
the result was washed with 50 ml of an aqueous Na,S,0,
solution and 100 ml of CHCI;, and only the organic layer
was collected and dried with anhydrous magnesium sulfate.
The result was concentrated under vacuum, column purified
and dried, and as a result, 2.10 g of 3-B was prepared.

3-B(2.10 g, 4.23 mmol) and (4-cyanophenyl)boronic acid
(0.62 g, 423 mmol) were dissolved in 20 ml of THE. A
solution dissolving K,CO; (1.75 g, 12.69 mmol) in 10 ml of
water was mixed thereto, and the result was stirred while
raising a temperature. When the result started to reflux,
tetrakis(triphenylphosphine)palladium (0.15 g, 0.13 mmol)
was introduced thereto, and the result was reacted for 15
hours. After cooling the result, the water and the organic
layer were separated, and only the organic layer was col-
lected, dried with anhydrous magnesium sulfate, and celite
filtered. The result was concentrated under vacuum, column
purified and dried, and as a result, 1.82 g of Compound 21
was prepared.

MS[M+H]*=520
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PREPARATION EXAMPLE 9

Synthesis of Compound 27

10

15

Ph
Ph
‘ |

20
1B
HO._OH 25
B
OO Pd(PPh);, K>CO; 1
THF/H,0
/ N
N 35
Ph 40
Ph
45
50
Z S\
| 55
AN

60
4.66 g of Compound 27 was prepared by being reacted

and purified in the same manner as in the synthesis of
Compound 21, except that 3-B (4.96 g, 10 mmol) obtained

in the synthesis process of Compound 21 and (4-(pyridin- 6
2-yl)naphthalen-1-yl)boronic acid (2.49 g, 10 mmol) were
used. MS[M+H]*=622

50
PREPARATION EXAMPLE 10

Synthesis of Compound 30
O OH
\B/
Ph O ?
7

Ph

H
N Pd(PPh)s, K2COs

THF/H,0
N NH
Br
3-B
N
Ph
Ph 7
TR
N
7z
x
N/ NH
30

4.45 g of Compound 30 was prepared by being reacted
and purified in the same manner as in the synthesis of
Compound 21, except that 3-B (4.96 g, 10 mmol) obtained
in the synthesis process of Compound 21 and (4-(1H-benzo
[d]imidazol-2-yl)phenyl)boronic acid (2.38 g, 10 mmol)
were used.

MS[M+H]*=611

PREPARATION EXAMPLE 11

Synthesis of Compound 33

3-B
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-continued

OH
\B/

HO

Pd(PPh)s, KoCOs
THF/L0

Ph

33

4.88 g of Compound 33 was prepared by being reacted
and purified in the same manner as in the synthesis of
Compound 21, except that 3-B (4.96 g, 10 mmol) obtained
in the synthesis process of Compound 21 and (4-(2-amino-
1H-benzo[d]imidazol-1-yl)phenyl)boronic acid (2.53 g, 10
mmol) were used.

MS[M+H]*=626

PREPARATION EXAMPLE 12

Synthesis of Compound 39
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Pd(PPh)s, K,CO5

—_—

THF/H,0

) BE, CH,Cly

CN



US 10,032,986 B2

53

After 1-bromoanthracene (2.56 g, 10 mmol) and (2-
(ethoxycarbonyl)-5-(pyridin-2-yl)phenyl)boronic acid (2.71
g, mmol) were dissolved in 30 ml of THF, a solution
dissolving K,CO; (4.15 g, 30 mmol) in 10 ml of water was
mixed thereto, and the result was stirred while raising a
temperature. When the result started to reflux, tetrakis(tri-
phenylphosphine)palladium (0.35 g, 0.3 mmol) was intro-
duced thereto all at once, and the result was reacted for 16
hours. After the reaction was complete, the result was
cooled, the water and the organic layer were separated, and
only the organic layer was collected, dried with anhydrous
magnesium sulfate, and celite filtered. The result was con-
centrated under vacuum, column purified and dried, and as
a result, 3.06 g of 4-A was prepared.

After 4-A (3.06 g, 7.59 mmol) was dissolved in 20 ml of
THF, 1.4 M methyl magnesium bromide (16.26 ml, 22.77
mmol) was slowly added dropwise thereto at room tempera-
ture. After the reaction was complete, 100 ml of water and
100 ml of ethyl acetate were each added to the result for
washing, and the organic layer was collected and dried with
anhydrous magnesium sulfate. Solids obtained by concen-
trating the organic layer under vacuum were dissolved in 25
ml of CH,Cl,, and then 0.8 m1 of BF; was added thereto and
the result was stirred for 30 minutes. After 2 ml of methancl
was added thereto to complete the reaction, 200 ml of
CH,Cl, and 200 ml of water were each added to the result
for washing, and only the organic layer was collected and
dried with anhydrous magnesium sulfate. The result was
concentrated under vacuum, column purified and dried, and
as a result, 1.95 g of 4-B was prepared.

4-B (1.95 g, 3.94 mmol), NBS (0.77 g, 4.33 mmol) and 30
ml of DMF were stirred for 1 hour at 0° C. After the reaction
was complete, the solution as concentrated under vacuum,
the result was washed with 50 ml of an aqueous Na,S,0,
solution and 100 ml of CHCl;, and only the organic layer
was collected and dried with anhydrous magnesium sulfate.
The result was concentrated under vacuum, column purified
and dried, and as a result, 1.85 g of 4-C was prepared.

4-C (1.85 g, 3.23 mmol) and (4-cyanophenyl)boronic acid
(0.47 g, 3.23 mmol) were dissolved in 20 ml of THFE. A
solution dissolving K,CO; (1.34 g, 9.69 mmol) in 10 ml of
water was mixed thereto, and the result was stirred while
raising a temperature. When the result started to reflux,
tetrakis(triphenylphosphine)palladium (0.12 g, 0.10 mmol)
was introduced thereto, and the result was reacted for 20
hours. After cooling the result, the water and the organic
layer were separated, and only the organic layer was col-
lected, dried with anhydrous magnesium sulfate, and celite
filtered. The result was concentrated under vacuum, column
purified and dried, and as a result, 1.52 g of Compound 39
was prepared.

MS[M+H]*=597

EXAMPLE 1-1

A glass substrate on which indium tin oxide (ITO) was
coated as a thin film to a thickness of 1,000 A was placed in
detergent-dissolved distilled water and ultrasonic cleaned.
Herein, a product of Fischer Co. was used as the detergent,
and as the distilled water, distilled water filtered twice with
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a filter manufactured by Millipore Co. was used. After the
ITO was cleaned for 30 minutes, ultrasonic cleaning was
repeated twice using distilled water for 10 minutes. After the
cleaning with distilled water was finished, the substrate was
ultrasonic cleaned with solvents of isopropyl alcohol,
acetone and methanol, then dried, and then transferred to a
plasma cleaner. In addition, the substrate was cleaned for 5
minutes using oxygen plasma, and then transferred to a
vacuum depositor.

On the transparent 1TO electrode prepared as above, a
hole injection layer was formed by thermal vacuum depos-
iting hexanitrile hexaazatriphenylene (HAT) of the follow-
ing Chemical Formula to a thickness of 500 A.

CN

A hole transfer layer was formed on the hole injection
layer by vacuum depositing the following compound 4-4'-
bis[N-(1-naphthyl)-N-phenylamino|biphenyl (NPB) (300
A), a material transferring holes.

(4
avats
Y

[NFB]

Subsequently, an electron blocking layer was formed on
the hole transfer layer to a film thickness of 100 A by
vacuum depositing the following compound N-([1,1'-bis-
phenyl]-4-y1)-N-(4-(11-(] 1,1'-biphenyl]-4-y1)-11H-benzo[a]
carbazol-5-yl)phenyl)-[1,1'-biphenyl]-4-amine (100 A).
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[EBL]

Next, a light emitting layer was formed on the electron
blocking layer to a film thickness of 300 A by vacuum
depositing BH and BD as below in a weight ratio of 25:1.

(BH]
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-continued
N
[\
N
[BD]

[Compound 1]

CN
Li
o
N
X
y
[LiQ]

An electron injection and transfer layer was formed on the
light emitting layer to a thickness of 300 A by vacuum
depositing Compound 1 and the compound lithium quino-
late (LiQ) in a weight ratio of 1:1. A cathode was formed on
the electron injection and transfer layer by depositing
lithium fluoride (LiF) to a thickness of 12 A and aluminum
to a thickness of 2,000 A in consecutive order.

In the above-mentioned process, the deposition rates of
the organic materials were maintained at 0.4 to 0.7 A/sec, the
deposition rates of the lithium fluoride and the aluminum of
the cathode were maintained at 0.3 Afsec and 2 AJsec,
respectively, and the degree of vacuum when being depos-
ited was maintained at 2x107 to 5x107® torr.
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EXAMPLE 1-2

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 7
was used instead of Compound 1.

EXAMPLE 1-3
An organic light emitting device was manufactured in the

same manner as in Example 1-1 except that Compound 11
was used instead of Compound 1.

EXAMPLE 1-4

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 13
was used instead of Compound 1.

EXAMPLE 1-5

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 14
was used instead of Compound 1.

EXAMPLE 1-6

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 17
was used instead of Compound 1.

EXAMPLE 1-7

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 21
was used instead of Compound 1.

EXAMPLE 1-8

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 27
was used instead of Compound 1.

EXAMPLE 1-9

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 30
was used instead of Compound 1.

EXAMPLE 1-10

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 33
was used instead of Compound 1.

EXAMPLE 1-11

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that Compound 39
was used instead of Compound 1.

58
COMPARATIVE EXAMPLE 1-1

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that the following

> compound ET 1 was used instead of Compound 1.
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[ET 1]

COMPARATIVE EXAMPLE 1-2

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that the following
compound ET 2 was used instead of Compound 1.

[ET2]
‘/\
¢

|\ TR

/:( A

\

8

@]
Z

COMPARATIVE EXAMPLE 1-3

An organic light emitting device was manufactured in the
same manner as in Example 1-1 except that the following
compound ET 3 was used instead of Compound 1.



US 10,032,986 B2

59

[ET 3]
0
1
7

N

X

When a current was applied to the organic light emitting
devices manufactured in Examples 1-1 to 1-11, and Com-
parative Examples 1-1 to 1-3, results of Table 1 were

obtained.
TABLE 1

Compound

(Electron Voltage  Efficiency Color

Transfer (V@10 (cd/A@10  Cocrdinates

Layer) mA/em?)  mA/ecm?) %, ¥)
Example 1-1  Compound 1 4.55 6.13 (0.139, 0.122)
Example 1-2  Compound 7 4.52 6.18 (0.138, 0.126)
Example 1-3  Compound 11 4.57 6.17 (0.138, 0.127)
Example 1-4  Compound 13 4.58 6.16 (0.137, 0.125)
Example 1-5  Compound 14 4.63 6.00 (0.136, 0.125)
Example 1-6 ~ Compound 17 4.54 6.12 (0.138, 0.127)
Example 1-7  Compound 21 4.40 6.21 (0.136, 0.122)
Example 1-8  Compound 27 4.45 6.24 (0.137, 0.123)
Example 1-9  Compound 30 4.43 6.26 (0.138, 0.125)
Example 1-10  Compound 33 4.49 6.21 (0.136, 0.125)
Example 1-11  Compound 39 4.54 6.15 (0.136, 0.124)
Comparative  ET 1 4.95 577 (0.137,0.125)
Example 1-1
Comparative ~ ET 2 4.92 585 (0.136,0.122)
Example 1-2
Comparative  ET 3 5.01 580 (0.139,0.127)
Example 1-3

As shown in Table 1, when the organic light emitting
devices of Examples 1-1 to 1-11 manufactured using fused
polycycelic compounds of Chemical Formula 1 including
anthracene or phenanthrene as an electron transfer layer
were compared to the organic light emitting devices of
Comparative Examples 1-1 to 1-3 manufactured using exist-
ing materials ETs 1 to 3 as an electron transfer layer, it was
identified that the compounds of the present invention
exhibited superior properties in terms of efliciency, driving
voltage and/or stability of an organic light emitting device
since the compounds of the present invention more effec-
tively performed a role of electron transfer.

Compounds described in the present specification can be
used as a material of an organic material layer of an organic
light emitting device. Compounds according to at least one
embodiment of the present specification are capable of
efficiency enhancement, low driving voltage and/or lifespan
property enhancement in an organic light emitting device. In
particular, compounds described in the present specification
can be used as an electron transfer material.
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Compounds according to at least one embodiment of the
present specification have high melting points and T s, and
therefore, mixing with adjacent organic thin film layers or
crystallization does not occur even when the compounds are
exposed to heat generated when manufacturing a device or
heat generated from driving. Due to bulky substituents
substituting anthracene surroundings, a three-dimensional
property is obtained when laminating this molecule in a
direction perpendicular to the molecular plane. As a result,
crystallization becomes more difficult, and films are readily
formed.

Compounds according to at least one embodiment of the
present specification have high quantum efficiency, power
efficiency and/or chemical stability in an organic light emit-
ting device. Compounds according to at least one embodi-
ment of the present specification are capable of increasing
luminance, purity and/or a lifespan in an organic light
emitting device.

What is claimed is:

1. A compound represented by the following Chemical
Formula 2:

[Chemical Formula 2]

wherein, in Chemical Formula 2,

R, to R, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group;
a substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted hetero-
cyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substi-
tuted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substi-
tuted or unsubstituted arylamine group,

Rs is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
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group; a substituted or unsubstituted aralkyl group; a
substituted or unsubstituted aralkenyl group; a substi-
tuted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsub-
stituted heteroarylamine group; or a substituted or
unsubstituted arylamine group, or adjacent two or more
substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

B, and B, are the same as or different from each other, and
each independently a halogen group; a nitrile group; a
nitro group; an amino group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a
substituted or unsubstituted heterocyclic group; a sub-
stituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsub-
stituted alkylaryl group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted het-
eroarylamine group; or a substituted or unsubstituted
arylamine group, or bond to each other to form a
substituted or unsubstituted ring,

A, is a halogen group; a nitrile group; a nitro group; an
amino group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkenyl group; a substi-
tuted or unsubstituted aryl group; a substituted or
unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubsti-
tuted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted alkylam-
ine group; a substituted or unsubstituted heteroarylam-
ine group; or a substituted or unsubstituted arylamine
group, or bonds to adjacent substituents to form a
substituted or unsubstituted hydrocarbon ring or heter-
oring,

L is a direct bond; a substituted or unsubstituted arylene
group; or a substituted or unsubstituted heteroarylene
group,

m is an integer of 0 to 5,

n is an integer of 0 or 1,

a, b, and e are the same as or different from each other, and
each independently an integer of 0 to 4,

c is an integer of O to 3,

when a is two or greater, R, s are the same as or different
from each other,

when b is two or greater, R,s are the same as or different
from each other,

when ¢ is two or greater, R;s are the same as or different
from each other,

when e is two or greater, Rss are the same as or different
from each other, and

when m is two or greater, Ls are the same as or different
from each other.

2. The compound of claim 1, wherein Chemical Formula
2 is represented by the following Chemical Formula 3:
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[Chemical Formula 3]
Al

7 Ritdar

T~

7\
L

(Rs)e
\_/’1

Az

wherein, in Chemical Formula 3,

definitions of B,, B,, L, m, R,, R, R5, A,, n,e,bandc
are the same as in Chemical Formula 2;

A, is hydrogen; a nitrile group; a nitro group; a substituted
or unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
group,

R;; is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or
unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted aralkyl group; a
substituted or unsubstituted aralkenyl group; a substi-
tuted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsub-
stituted heteroarylamine group; or a substituted or
unsubstituted arylamine group,

al is an integer of 0 to 3, and

when al is two or greater, R, ;s are the same as or different
from each other.

3. The compound of claim 2, wherein A, in Chemical
Formula 3 is hydrogen; a nitrile group; a substituted or
unsubstituted pyridyl group; or a substituted or unsubsti-
tuted benzimidazole group, and A, is a nitrile group; a
substituted or unsubstituted pyridyl group; a substituted or
unsubstituted benzimidazole group; or a substituted or
unsubstituted benzoimidazophenanthridine group.

4. The compound of claim 2, wherein A; in chemical
Formula 3 is hydrogen or selected from among the following
structures, and A, in Chemical Formula 3 is selected from
among the following structures:

(Toa /Dl
e
CN
Vs N/
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-continued

(T2

wherein, in the structures,

T, to T, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group;
a substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted hetero-
cyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substi-
tuted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substi-
tuted or unsubstituted arylamine group, or adjacent two
or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heter-
oring,

D, and D, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group;
a substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted hetero-
cyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substi-
tuted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substi-
tuted or unsubstituted arylamine group, or adjacent two
or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heter-
oring,

tl, t2, t4, t5, t6, t7, 19, t11 and t12 are the same as or
different from each other, and each independently an
integer of 0 to 4,
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13, 18 and t10 are the same as or different from each other,
and each independently an integer of 0 to 3,

when t1 is two or greater, T s are the same as or different
from each other,

when 12 is two or greater, T,s are the same as or different
from each other,

when t3 is two or greater, Ts are the same as or different
from each other,

when t4 is two or greater, T,s are the same as or different
from each other,

when t5 is two or greater, Ts are the same as or different
from each other,

when t6 is two or greater, T s are the same as or different
from each other,

when t7 is two or greater, T,s are the same as or different
from each other,

when t8 is two or greater, Tgs are the same as or different
from each other,

when t9 is two or greater, Tos are the same as or different
from each other,

when t10 is two or greater, T ,s are the same as or
different from each other,

when t11 is two or greater, T ;s are the same as or
different from each other, and

when t12 is two or greater, T ,s are the same as or
different from each other.

5. The compound of claim 1, wherein L in Chemical

Formula 2 is selected from among the following structures:

N N X
— W

T (Mul |

N X
| : U
"N
Ar; An

wherein, in the structures,

U, to Us are the same as or different from each other, and
each independently hydrogen;

deuterium; a halogen group; a nitrile group; a nitro group;
an amino group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkenyl group; a substi-
tuted or unsubstituted aryl group; a substituted or
unsubstituted heterocyclic group; a substituted or
unsubstituted aralkyl group; a substituted or unsubsti-
tuted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted alkylam-
ine group; a substituted or unsubstituted heteroarylam-
ine group; or a substituted or unsubstituted arylamine
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group, or adjacent two or more substituents bond to
each other to form a substituted or unsubstituted hydro-
carbon ring or heteroring,

Ar, and Ar, are the same as or different from each other,
and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; an amino
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substi-
tuted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl
group; a substituted or unsubstituted alkylaryl group; a
substituted or unsubstituted alkylamine group; a sub-
stituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or bond
to each other to form a substituted or unsubstituted ring,

ul is an integer of 0 to 4,

u2 and u3 are the same as or different from each other, and
each independently an integer of 0 to 6,

u4 and u$ are the same as or different from each other, and
each independently an integer of 0 to 3,

when ul is two or greater, U, s are the same as or different
from each other,

when u2 is two or greater, U,s are the same as or different
from each other,

when u3 is two or greater, Uss are the same as or different
from each other,

when u4 is two or greater, U,s are the same as or different
from each other, and

when u5 is two or greater, Uss are the same as or different
from each other.

6. The compound of claim 1, wherein Chemical Formula
2 is represented by the following Chemical Formula 4 or 3:

[Chemical Formula 4]

Rs)e

m\

y
A=

|
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-continued

[Chemical Formula 5]

/—
(Rs)e \=

wherein, in Chemical Formulae 4 and 5,
definitions of L, m, R, to R;, R5, A,, n, e, a, b and ¢ are
the same as in Chemical Formula 2,

R;, and R;, are the same as or different from each other,
and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; an amino
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substi-
tuted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl
group; a substituted or unsubstituted alkylaryl group; a
substituted or unsubstituted alkylamine group; a sub-
stituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adja-
cent two or more substituents bond to each other to
form a substituted or unsubstituted hydrocarbon ring or
heteroring,

C, and C, are the same as or different from each other, and
each independently a substituted or unsubstituted alkyl
group,

a31 and a32 are the same as or different from each other,
and each independently an integer of 0 to 5,

when a31 is two or greater, R;;s are the same as or
different from each other, and

when a32 is two or greater, R;,s are the same as or

different from each other.

7. The compound of claim 1, wherein Chemical Formula

2 is represented by any one of the following Chemical
Formulae 6 to 9:
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[Chemical Formula 6]

(Rs)e

Y

g
/\=>

L~

[Chemical Formula 7]

Rs)e

(Rs)e

n
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-continued
[Chemical Formula 9]

(Rya

P Anyy
~( CAn
<Ps>ps/\TL Y
R
S T (Rs)e

wherein, in Chemical Formulae 6 to 9,

definitions of B,, B,, R, to Ry, Ry, A,, nand e, a, b and
¢ are the same as in Chemical Formula 2,

Ar,, and Ar,, are the same as or different from each other,
and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; an amino
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substi-
tuted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl
group; a substituted or unsubstituted alkylaryl group; a
substituted or unsubstituted alkylamine group; a sub-
stituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or bond
to each other to form a substituted or unsubstituted ring,

P, to P are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; an amino group;
a substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted hetero-
cyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substi-
tuted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substi-
tuted or unsubstituted arylamine group, or adjacent two
or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or heter-
oring,

pl is an integer of 0 to 4,

p2 and p3 are the same as or different from each other, and
each independently an integer of 0 to 6,

p4 and p5 are the same as or different from each other, and
each independently an integer of 0 to 3,
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when p1 is two or greater, P, s are the same as or different
from each other,

when p2 is two or greater, P,s are the same as or different
from each other,

when p3 is two or greater, P,s are the same as or different
from each other,

when p4 is two or greater, P,s are the same as or different
from each other, and

when p5 is two or greater, Pss are the same as or different
from each other.

8. The compound of claim 1, wherein the compound of
Chemical Formula 2 is selected from among the following
structures;
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40

9. An organic light emitting device comprising:

a first electrode;

a second electrode provided opposite to the first electrode;
and

one or more organic material layers provided between the
first electrode and the second electrode,

wherein one or more layers of the organic material layers
include the compound represented by the following
Chemical Formula 1:

[Chemical Formula 1]

wherein, in Chemical Formula 1,

R, to R, are the same as or different from each other, and
each independently hydrogen; deuterium a halogen
group; a nitrile group; a nitro group; an amino group;
a substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted hetero-
cyclic group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a
substituted or unsubstituted alkylaryl group; a substi-
tuted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substi-
tuted or unsubstituted arylamine group, or adjacent two
or more substituents bond to each other to form a
substituted or unsubstituted hydrocarbon ring or a
substituted or unsubstituted heteroring,
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B, and B, are the same as or different from each other, and
each independently a halogen group; a nitrile group; a
nitro group; an amino group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl s
group; a substituted or unsubstituted aryl group; a
substituted or unsubstituted heterocyclic group; a sub-
stituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsub-
stituted alkylaryl group; a substituted or unsubstituted 10
alkylamine group; a substituted or unsubstituted het-
eroarylamine group; or a substituted or unsubstituted
arylamine group, or bond to each other to form a
substituted or unsubstituted ring,

L is a direct bond; a substituted or unsubstituted arylene 15
group; or a substituted or unsubstituted heteroarylene
group,

m is an integer of 0 to 5,

a and b are the same as or different from each other, and
each independently an integer of 0 to 4, 20

¢ is an integer of O to 3,

when a is two or greater, R, s are the same as or different
from each other,

when b is two or greater, R,s are the same as or different
from each other, 25

when ¢ is two or greater, R;s are the same as or different
from each other, and

when m is two or greater, Ls are the same as or different
from each other.

10. The organic light emitting device of claim 9, wherein 30

the organic material layer including the compound is an
electron transfer layer.

* % % k¥
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