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7) ABSTRACT

The present specification provides a polycyclic compound
and an organic light emitting device including the same.
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POLYCYCLIC COMPOUND AND ORGANIC
LIGHT EMITTING DEVICE INCLUDING THE
SAME

FIELD OF THE INVENTION

[0001] 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.

[0002] The present specification relates to a polycyclic
compound and an organic light emitting device including the
same.

BACKGROUND OF THE INVENTION

[0003] 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 stability
of the organic light emitting device, and for example, may be
formed with a hole injection layer, ahole 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.

[0004] Development of new materials for such an organic
light emitting device has been continuously required.

PRIOR ART DOCUMENTS

Patent Documents

[0005] Korean Patent Application Laid-Open Publication
No. 2000-0051826

SUMMARY OF THE INVENTION

[0006] The present specification describes a novel polycy-
clic compound and an organic light emitting device including
the same.

[0007] One embodiment of the present specification pro-
vides a compound represented by the following Chemical
Formula 1:
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[0008] [Chemical Formula 1]

[0009] In Chemical Formula 1,

[0010] R, toR, arethe 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 sub-
stituted or unsubstituted alkyl group; a substituted or unsub-
stituted cycloalkyl group; a substituted or unsubstituted alk-
enyl 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 sub-
stituted 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 unsubsti-
tuted heteroring,

[0011] 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 substi-
tuted or unsubstituted aryl group; a substituted or unsubsti-
tuted heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl group;
asubstituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted heteroarylamine group; or a substituted or unsubstituted
arylamine group, or bond to each other to form a substituted
or unsubstituted ring,

[0012] L is a direct bond; a substituted or unsubstituted
arylene group; or a substituted or unsubstituted heteroarylene
group,

[0013] m is an integer of 0 to 5,

[0014] aand b are the same as or different from each other,

and each independently an integer of 0 to 4,

[0015] cis an integer of 0 to 3,

[0016] when a is two or greater, R;s are the same as or
different from each other,

[0017] when b is two or greater, R,s are the same as or
different from each other,

[0018] when ¢ is two or greater, Rys are the same as or
different from each other, and

[0019] when m is two or greater, Ls are the same as or
different from each other.

[0020] In addition, one embodiment of the present specifi-
cation 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 pro-
vided between the first electrode and the second electrode,
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wherein one or more layers of the organic material layers
include the compound of Chemical Formula 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The objects and qualities of the present invention
will become apparent from the following description of
embodiments given in conjunction with the accompanying
drawings, in which:

[0022] 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
[0023] 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).

[0024] 1: Substrate
[0025] 2: Anode
[0026] 3: Light Emitting Layer
[0027] 4: Cathode
[0028] 5: Hole Injection Layer
[0029] 6: Hole Transfer Layer
[0030] 7: Light Emitting Layer
[0031] 8: Electron Transfer Layer
DETAILED DESCRIPTION OF THE
EMBODIMENTS
[0032] Hereinafter, the present specification will be

described in more detail.

[0033] One embodiment of the present specification pro-
vides a compound of Chemical Formula 1 represented by the
above-mentioned Chemical Formula 1.

[0034] Examples of the substituents are described below,
however, the substituents are not limited thereto.

[0035] The term “substituted or unsubstituted” in the
present specification means being substituted with one or
more substituents selected from the group consisting of deu-
terium; 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 substitu-
ents.

[0036] In the present specification,

means a site linking to other substituents.

[0037] In the present specification, the halogen group
includes fluorine, chlorine, bromine, iodine and the like, but is
not limited thereto.

[0038] In the present specification, the alkyl group may be
linear or branched, and the number of carbon atoms is not
particularly limited, but is preferably 1 to 40. According to
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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, l-methylpentyl, 2-methylpentyl,
4-methyl-2-pentyl, 3,3-dimethylbutyl, 2-ethylbutyl, heptyl,
n-heptyl, 1-methylhexyl, cyclopentylmethyl, cyclohexylm-
ethyl, octyl, n-octyl, tert-octyl, 1-methylheptyl, 2-ethylhexyl,
2-propylpentyl, n-nonyl, 2,2-dimethylheptyl, 1-ethyl-propyl,
1,1-dimethyl-propyl, isohexyl, 2-methylpentyl, 4-methyl-
hexyl, 5-methylhexyl and the like, but are not limited thereto.

[0039] 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,
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.

[0040] 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
310 6 carbon atoms. Specific examples thereof include cyclo-
propyl, cyclobutyl, cyclopentyl, 3-methylcyclopentyl, 2,3-
dimethylcyclopentyl, cyclohexyl, 3-methylcyclohexyl,
4-methylcyclohexyl, 2,3-dimethylcyclohexyl, 3,4,5-trimeth-
vleyclohexyl, 4-tert-butyleyclohexyl, cycloheptyl, cyclooc-
tyl and the like, but are not limited thereto.

[0041] In the present specification, the aryl group is not
particularly 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
amonocyclic aryl group may include a phenyl group, a biphe-
nyl 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 phenanthryl group,
apyrenyl group, a peryleny! group, a crycenyl group, a fluo-
renyl group and the like, but are not limited thereto.

[0042] Inthe present specification, the fluorenyl group may

be substituted, and two substituents may bond to each other to
form a spiro structure.
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[0043] When the fluorenyl group is substituted,

o Qi)
S0 TGO
Y.

S0 GO

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

[0044] In the present specification, the hetero-cyclic group
1s a hetero-cyclic group including one or more of O, N, S, Si
and Se as aheteroatom, 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, abipyridyl 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 pyridopyrimidinyl group, a
pyridopyrazinyl group, a pyrazinopyrazinyl group, an 1so-
quinoline group, an indole group, a carbazole group, a ben-
zoxazole group, a benzimidazole group, a benzothiazole
group, a benzocarbazole group, a benzothiophene group, a
dibenzothiophene group, a benzofuranyl group, a phenan-
throline 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 and the like, but are not
limited thereto.

[0045] 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.

[0046] 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.
[0047] In the present specification, the descriptions on the
hetero-cyclic group made above may be used for the het-
eroaryl in the heteroarylamine except that the heteroaryl is
aromatic.

[0048] Inthe present specification, the alkenyl group in the
aralkenyl group is the same as the examples of the alkenyl
group described above.

[0049] 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.

[0050] In the present specification, the descriptions on the
hetero-cyclic group made above may be used for the het-
eroarylene group except that the heteroarylene group is an
aromatic divalent group.
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[0051] According to one embodiment of the present speci-
fication, 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 substi-
tuted or unsubstituted aryl group; a substituted or unsubsti-
tuted heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl group;
asubstituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted heteroarylamine group; or a substituted or unsubstituted
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.

[0052] 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. Accord-
ingly, a film formed with materials including the compound is
difficult to be crystallized. In addition, the compound repre-
sented by Chemical Formula 1 has smaller molecular ioniza-
tion energy compared to a case in which B, and B, are sub-
stituted 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.

[0053] According to one embodiment of the present speci-
fication, 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.

[0054] According to one embodiment of the present speci-
fication, 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.

[0055] According to one embodiment of the present speci-
fication, 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.

[0056] According to one embodiment of the present speci-
fication, B, and B, are the same as or different from each
other, and each independently an alkyl group; or a phenyl
group.

[0057] According to one embodiment of the present speci-
fication, B, and B, are a substituted or unsubstituted alkyl
group.

[0058] According to one embodiment of the present speci-
fication, B, and B, are an alkyl group.

[0059] According to one embodiment of the present speci-
fication, B, and B, are a methyl group.

[0060] According to one embodiment of the present speci-
fication, B, and B, are a substituted or unsubstituted phenyl

group.
[0061] According to one embodiment of the present speci-
fication, B, and B, are a phenyl group.

[0062] According to one embodiment of the present speci-
fication, Chemical Formula 1 may be represented by the
following Chemical Formula 2.
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[Chemical Formula 2]

[0063]
[0064]

In Chemical Formula 2,
definitions of B,, B,, L, m, R, to Ry, a, band c are the
same as in Chemical Formula 1,

[0065] 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 substituted
or unsubstituted heterocyclic group; a substituted or unsub-
stituted aralkyl group; a substituted or unsubstituted aralk-
enyl 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 substitu-
ents to form a substituted or unsubstituted hydrocarbon ring
or heteroring,

[0066] R.ishydrogen; deuterium;ahalogen group; anitrile
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 substi-
tuted or unsubstituted aryl group; a substituted or unsubsti-
tuted heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl group;
asubstituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted 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,

[0067] nisaninteger of Qor 1,
[0068] e is an integer of 0 to 4, and
[0069] when e is two or greater, Rss are the same as or

different from each other.

[0070] According to one embodiment of the present speci-
fication, A, in Chemical Formula 2 is hydrogen; a nitrile
group; a substituted or unsubstituted pyridyl group; a substi-
tuted or unsubstituted benzimidazole group; or a substituted
or unsubstituted benzoimidazophenanthridine group.

[0071] According to one embodiment of the present speci-
fication, A, in Chemical Formula 2 is a nitrile group; a sub-
stituted or unsubstituted pyridyl group; a substituted or
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unsubstituted benzimidazole group; or a substituted or unsub-
stituted benzoimidazophenanthridine group.

[0072] According to one embodiment of the present speci-
fication, A, in Chemical Formula 2 is a nitrile group; a pyridyl
group; a benzimidazole group; or a benzoimidazophenanthri-
dine group.

[0073] According to one embodiment of the present speci-
fication, Chemical Formula 1 may be represented by the
following Chemical Formula 3.

[Chemical Formula 3]

//:

1
|
|

T Riar

[0074] In Chemical Formula 3,

[0075] definitions of B, B,, L, m, R,, R;, b and ¢ are the
same as in Chemical Formula 1,

[0076] definitions of R, A,, n and e are the same as in
Chemical Formula 2,

[0077] 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
substituted or unsubstituted heterocyclic group, or adjacent
two or more substituents bond to each other to form a substi-
tuted or unsubstituted hydrocarbon ring or heteroring,
[0078] 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 substituted
or unsubstituted heterocyclic group; a substituted or unsub-
stituted aralkyl group; a substituted or unsubstituted aralk-
enyl 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 sub-
stituents bond to each other to form a substituted or unsub-
stituted hydrocarbon ring or heteroring,

[0079] al is an integer of O to 3, and

[0080] when al is two or greater, R, ;s are the same as or
different from each other.

[0081] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is hydrogen; a nitrile
group; or a substituted or unsubstituted heterocyclic group.



US 2016/0087216 A1l

[0082] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is hydrogen; a nitrile
group; or a substituted or unsubstituted heteroaryl group.

[0083] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is hydrogen; a nitrile
group; a substituted or unsubstituted thiophene group; a sub-
stituted or unsubstituted furan group; a substituted or unsub-
stituted pyrrole group; a substituted or unsubstituted imida-
zole group; a substituted or unsubstituted triazole group; a
substituted 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 sub-
stituted or unsubstituted pyrimidyl group; a substituted or
unsubstituted triazine group; a substituted or unsubstituted
acridyl group; a substituted or unsubstituted pyridazine
group; a substituted or unsubstituted pyrazinyl group; a sub-
stituted or unsubstituted quinolinyl group; a substituted or
unsubstituted quinazoline group; a substituted or unsubsti-
tuted quinoxalinyl group; a substituted or unsubstituted
phthalazinyl group; a substituted or unsubstituted pyridopy-
rimidinyl 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 substi-
tuted or unsubstituted dibenzothiophene group; a substituted
or unsubstituted benzofuranyl group; a substituted or unsub-
stituted phenanthroline 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 unsubstituted benzothiazolyl group; a substituted or
unsubstituted phenothiazinyl group; or a substituted or
unsubstituted dibenzofuranyl group.

[0084] According to one embodiment of the present speci-
fication, 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 oxa-
diazole 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 pyridopyrazinyl group; a
pyrazinopyrazinyl group; an isoquinoline group; an indole
group; a carbazole group; a benzoxazole group; a benzimi-
dazole group; a benzothiazole group; a benzocarbazole
group; a benzothiophene group; a dibenzothiophene group; a
benzofuranyl group; a phenanthroline group; a thiazolyl
group; an isoxazolyl group; an oxadiazolyl group; a thiadia-
zolyl group; a benzothiazolyl group; a phenothiazinyl group;
or a dibenzofuranyl group.

[0085] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is hydrogen; a nitrile
group; a substituted or unsubstituted pyridyl group; or a sub-
stituted or unsubstituted benzimidazole group.

[0086] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is hydrogen; a nitrile
group; a pyridyl group; or a benzimidazole group.
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[0087] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is hydrogen; a nitrile
group; a substituted or unsubstituted pyridyl group; a substi-
tuted or unsubstituted benzimidazole group; or a substituted
or unsubstituted benzoimidazophenanthridine group.

[0088] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is a nitrile group; a sub-
stituted or unsubstituted pyridyl group; a substituted or
unsubstituted benzimidazole group; or a substituted or unsub-
stituted benzoimidazophenanthridine group.

[0089] According to one embodiment of the present speci-
fication, A, in Chemical Formula 3 is a nitrile group; a pyridyl
group; a benzimidazole group; or a benzoimidazophenanthri-
dine group.

[0090] According to one embodiment of the present speci-
fication, A; and A, in Chemical Formula 3 may be selected
from among the following structures.

(Tl)tl

(Te)s (T9)7
(T1 Dl

(T12)u2

(To)o (T10h10

[0091] In the structures,

[0092] T, to T,, 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
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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 unsubstituted heteroarylamine group; or a sub-
stituted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

[0093] D, and D, 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 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 unsubstituted heteroarylamine group; or a sub-
stituted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

[0094] t1,12,14,15,16,17,19,1t11 and t12 are the same as or
different from each other, and each independently an integer
of 0 to 4,

[0095] 13, t8 and t10 are the same as or different from each
other, and each independently an integer of 0 to 3,

[0096] when t1 is two or greater, T,s are the same as or
different from each other,

[0097] when 12 is two or greater, T,s are the same as or
different from each other,

[0098] when t3 is two or greater, Ts are the same as or
different from each other,

[0099] when t4 is two or greater, T,s are the same as or
different from each other,

[0100] when t5 is two or greater, Tss are the same as or
different from each other,

[0101] when t6 is two or greater, Ts are the same as or
different from each other,

[0102] when t7 is two or greater, T,s are the same as or
different from each other,

[0103] when t8 is two or greater, Tys are the same as or
different from each other,

[0104] when t9 is two or greater, Tys are the same as or
different from each other,

[0105] when t10 is two or greater, T ;s are the same as or
different from each other,

[0106] when t11 is two or greater, T,,s are the same as or
different from each other, and

[0107] when t12 is two or greater, T, ,s are the same as or
different from each other.

[0108] According to one embodiment of the present speci-
fication, 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 unsub-
stituted aryl group.

[0109] According to one embodiment of the present speci-
fication, D, and D, in Chemical Formula 2 are the same as or
different from each other, and each independently a substi-
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tuted or unsubstituted alkyl group having 1 to 10 carbon
atoms; or a substituted or unsubstituted aryl group having 6 to
20 carbon atoms.

[0110] According to one embodiment of the present speci-
fication, 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.

[0111] According to one embodiment of the present speci-
fication, D, and D, in Chemical Formula 2 are the same as or
different from each other, and each independently an alkyl
group; or a pheny! group.

[0112] According to one embodiment of the present speci-
fication, 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 unsub-
stituted aryl group.

[0113] According to one embodiment of the present speci-
fication, 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.

[0114] According to one embodiment of the present speci-
fication, 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.

[0115] According to one embodiment of the present speci-
fication, 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 specification, 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.

[0116] According to one embodiment of the present speci-
fication, 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.

[0117] According to one embodiment of the present speci-
fication, 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.

[0118] According to one embodiment of the present speci-
fication, L in Chemical Formula 1 is a substituted or unsub-
stituted arylene group.

[0119] According to one embodiment of the present speci-
fication, L in Chemical Formula 1 is a substituted or unsub-
stituted arylene group having 6 to 20 carbon atoms.

[0120] According to one embodiment of the present speci-
fication, L in Chemical Formula 1 is a substituted or unsub-
stituted phenyl group; a substituted or unsubstituted naphthyl
group; or a substituted or unsubstituted fluorenyl group.

[0121] According to one embodiment of the present speci-
fication, L in Chemical Formula 1 is a phenyl group; a naph-
thyl group: or a fluorenyl group.
[0122] According to one embodiment of the present speci-
fication, L in Chemical Formula 1 may be selected from
among the following structures.
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[0123] In the structures,
[0124] 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 sub-
stituted or unsubstituted alkyl group; a substituted or unsub-
stituted cycloalkyl group: a substituted or unsubstituted alk-
enyl 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 sub-
stituted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

[0125] 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 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 unsubstituted heteroarylamine group; or a sub-
stituted or unsubstituted arylamine group, or bond to each
other to form a substituted or unsubstituted ring,

[0126] wul is an integer of O to 4,

[0127] 2 and u3 are the same as or different from each
other, and each independently an integer of 0 to 6,

[0128] wu4 and u5 are the same as or different from each
other, and each independently an integer of 0 to 3,

[0129] when ul is two or greater, U, s are the same as or
different from each other,

[0130] when u2 is two or greater, U,s are the same as or
different from each other,

[0131] when u3 is two or greater, Uss are the same as or
different from each other,

[0132] when u4 is two or greater, U,s are the same as or
different from each other, and
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[0133] when u5 is two or greater, Uss are the same as or
different from each other.

[0134] According to one embodiment of the present speci-
fication, Chemical Formula 1 may be represented by the
following Chemical Formula 4 or 5.

[Chemical Formula 4]

[Chemical Formula 5]

[0135] In Chemical Formulae 4 and 5,

[0136] definitions of L, m, R, to R5, a, b and ¢ are the same
as in Chemical Formula 1,

[0137] definitions of R, A,, n and e are the same as in
Chemical Formula 2,

[0138] 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 substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl group; a
substituted or unsubstituted heterocyclic group; a substituted
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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 sub-
stituted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

[0139] C, and C, are the same as or different from each
other, and each independently a substituted or unsubstituted
alkyl group,

[0140] a31 and a32 are the same as or different from each
other, and each independently an integer of 0 to 5,

[0141] when a31 is two or greater, Ry, s are the same as or
different from each other, and

[0142] when a32 is two or greater, R,,s are the same as or
different from each other.

[0143] According to one embodiment of the present speci-
fication, Chemical Formula 1 may be represented by any one
of the following Chemical Formulae 6 to 9.

[Chemical Formula 6]

[Chemical Formula 7]

Rs)e
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-continued
[Chemical Formula 8]

(Rl)a

[Chemical Formula 9]
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[0144] In Chemical Formulae 6 to 9,
[0145] definitions of B, B,,R; toR;, a,band ¢ are the same

as in Chemical Formula 1,

[0146] definitions of Ry, A,, n and e are the same as in
Chemical Formula 2,

[0147] 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 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
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aralkenyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a sub-
stituted or unsubstituted arylamine group, or bond to each
other to form a substituted or unsubstituted ring,

[0148] 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 sub-
stituted or unsubstituted alkyl group; a substituted or unsub-
stituted cycloalkyl group: a substituted or unsubstituted alk-
enyl 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 sub-
stituted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring,

[0149] pl is an integer of O to 4,

[0150] p2 and p3 are the same as or different from each
other, and each independently an integer of 0 to 6,

[0151] p4 and p5 are the same as or different from each
other, and each independently an integer of 0 to 3,

[0152] when pl is two or greater, P;s are the same as or
different from each other,

[0153] when p2 is two or greater, P,s are the same as or
different from each other,

[0154] when p3 is two or greater, P;s are the same as or
different from each other,

[0155] when p4 is two or greater, P,s are the same as or
different from each other, and

[0156] when p5 is two or greater, Pss are the same as or
different from each other.

[0157] According to one embodiment of the present speci-
fication, R, is hydrogen; deuterium; 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 substi-
tuted or unsubstituted aryl group; a substituted or unsubsti-
tuted heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl group;
asubstituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted 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.

[0158] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; a substituted or
unsubstituted aryl group having 6 to 20 carbon atoms; or a
substituted or unsubstituted heterocyclic group having 2 to 30
carbon atoms.

[0159] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group.

[0160] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more of N,
O and S atoms.

[0161] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more N
atoms.
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[0162] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heteroaryl group.

[0163] According to one embodiment of the present speci-
fication, R, 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 substituted or unsubstituted
oxazole group; a substituted or unsubstituted oxadiazole
group; a substituted or unsubstituted triazole group; a substi-
tuted or unsubstituted pyridyl group; a substituted or unsub-
stituted bipyridyl group; a substituted or unsubstituted pyrim-
idyl group; a substituted or unsubstituted triazine group; a
substituted or unsubstituted 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 unsubstituted quinoxalinyl group; a substituted
or unsubstituted phthalazinyl group; a substituted or unsub-
stituted pyridopyrimidinyl group; a substituted or unsubsti-
tuted pyridopyrazinyl group; a substituted or unsubstituted
pyrazinopyrazinyl group; a substituted or unsubstituted iso-
quinoline group; a substituted or unsubstituted indole group;
a substituted or unsubstituted carbazole group; a substituted
or unsubstituted benzoxazole group; a substituted or unsub-
stituted benzimidazole group; a substituted or unsubstituted
benzothiazole group; a substituted or unsubstituted benzocar-
bazole group; a substituted or unsubstituted benzothiophene
group; a substituted or unsubstituted dibenzothiophene
group; a substituted or unsubstituted benzofuranyl group; a
substituted or unsubstituted phenanthroline group; a substi-
tuted or unsubstituted thiazolyl group; a substituted or unsub-
stituted isoxazolyl group; a substituted or unsubstituted oxa-
diazolyl group; a substituted or unsubstituted thiadiazolyl
group; a substituted or unsubstituted benzothiazolyl group; a
substituted or unsubstituted phenothiazinyl group; or a sub-
stituted or unsubstituted dibenzofuranyl group.

[0164] According to one embodiment of the present speci-
fication, 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 pyridopyrimidi-
nyl group; a pyridopyrazinyl group; a pyrazinopyrazinyl
group; an isoquinoline group; an indole group; a carbazole
group; a benzoxazole group; a benzimidazole group; a ben-
zothiazole group; a benzocarbazole group; a benzothiophene
group; a dibenzothiophene group; a benzofuranyl 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.
[0165] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; a substituted or
unsubstituted pyridyl group; or a substituted or unsubstituted
benzimidazole group.

[0166] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; a pyridyl group; or a
benzimidazole group.

[0167] According to one embodiment of the present speci-
fication, A, is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; an amino group; a substituted or unsub-
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stituted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkenyl group; a substi-
tuted or unsubstituted aryl group; a substituted or unsubsti-
tuted heterocyclic group; a substituted or unsubstituted
aralkyl group; a substituted or unsubstituted aralkenyl group;
asubstituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamine group; a substituted or unsubsti-
tuted heteroarylamine group; or a substituted or unsubstituted
arylamine group.

[0168] According to one embodiment of the present speci-
fication, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group.

[0169] According to one embodiment of the present speci-
fication, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more of N,
O and S atoms.

[0170] According to one embodiment of the present speci-
fication, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more N
atoms.

[0171] According to one embodiment of the present speci-
fication, A, is hydrogen; a nitrile group; or a substituted or
unsubstituted heteroaryl group.

[0172] According to one embodiment of the present speci-
fication, A, 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 substituted or unsubstituted
oxazole group; a substituted or unsubstituted oxadiazole
group; a substituted or unsubstituted triazole group; a substi-
tuted or unsubstituted pyridyl group; a substituted or unsub-
stituted bipyridyl group; a substituted or unsubstituted pyrim-
idyl group; a substituted or unsubstituted triazine group; a
substituted or unsubstituted 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 unsubstituted quinoxaliny! group; a substituted
or unsubstituted phthalazinyl group; a substituted or unsub-
stituted pyridopyrimidinyl group; a substituted or unsubsti-
tuted pyridopyrazinyl group; a substituted or unsubstituted
pyrazinopyrazinyl group; a substituted or unsubstituted iso-
quinoline group; a substituted or unsubstituted indole group;
a substituted or unsubstituted carbazole group; a substituted
or unsubstituted benzoxazole group; a substituted or unsub-
stituted benzimidazole group; a substituted or unsubstituted
benzothiazole group; a substituted or unsubstituted benzocar-
bazole group; a substituted or unsubstituted benzothiophene
group; a substituted or unsubstituted dibenzothiophene
group; a substituted or unsubstituted benzofuranyl group; a
substituted or unsubstituted phenanthroline group; a substi-
tuted or unsubstituted thiazolyl group; a substituted or unsub-
stituted isoxazolyl group; a substituted or unsubstituted oxa-
diazolyl group; a substituted or unsubstituted thiadiazolyl
group; a substituted or unsubstituted benzothiazolyl group; a
substituted or unsubstituted phenothiazinyl group; a substi-
tuted or unsubstituted dibenzofuranyl group; or a substituted
or unsubstituted benzoimidazophenanthridine group.

[0173] According to one embodiment of the present speci-
fication, 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;
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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 pyridopyrimidi-
nyl group; a pyridopyrazinyl group; a pyrazinopyrazinyl
group; an isoquinoline group; an indole group; a carbazole
group; a benzoxazole group; a benzimidazole group; a ben-
zothiazole group; a benzocarbazole group; a benzothiophene
group; a dibenzothiophene group; a benzofuranyl 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.

[0174] According to one embodiment of the present speci-
fication, A, is hydrogen; a nitrile group; a substituted or
unsubstituted pyridyl group; a substituted or unsubstituted
benzimidazole group; or a substituted or unsubstituted ben-
zoimidazophenanthridine group.

[0175]  According to one embodiment of the present speci-
fication, A, is a nitrile group; a substituted or unsubstituted
pyridyl group; a substituted or unsubstituted benzimidazole
group; or a substituted or unsubstituted benzoimida-
zophenanthridine group.

[0176] According to one embodiment of the present speci-
fication, A, is a nitrile group; a pyridyl group; or a benzimi-
dazole group; or a benzoimidazophenanthridine group.
[0177] According to one embodiment of the present speci-
fication, m is an integer of 0 to 5.

[0178] According to one embodiment of the present speci-
fication, m is an integer of 0 or 1.

[0179] According to one embodiment of the present speci-
fication, 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 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 unsubstituted heteroarylamine group; or a sub-
stituted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or heteroring.

[0180] According to one embodiment of the present speci-
fication, R, and R; are the same as or different from each
other, and each independently hydrogen; deuterium; a substi-
tuted or unsubstituted alkyl group; a substituted or unsubsti-
tuted aryl group; or a substituted or unsubstituted heterocy-
clic group.

[0181] According to one embodiment of the present speci-
fication, R, and R; are the same as or different from each
other, and each independently hydrogen; deuterium; a substi-
tuted or unsubstituted alkyl group having 1 to 6 carbon atoms;
a substituted or unsubstituted aryl group having 6 to 20 car-
bon atoms; or a substituted or unsubstituted heterocyclic
group having 2 to 30 atoms.

[0182] According to one embodiment of the present speci-
fication, R, and R, are hydrogen.

[0183] According to one embodiment of the present speci-
fication, 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
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cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a substituted
or unsubstituted heterocyclic group; a substituted or unsub-
stituted aralkyl group; a substituted or unsubstituted aralk-
enyl 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 sub-
stituents bond to each other to form a substituted or unsub-
stituted hydrocarbon ring or heteroring.

[0184] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group.

[0185] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more of N,
O and S atoms.

[0186] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heterocyclic group including one or more N
atoms.

[0187] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; or a substituted or
unsubstituted heteroaryl group.

[0188] According to one embodiment of the present speci-
fication, R, 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 substituted or unsubstituted
oxazole group; a substituted or unsubstituted oxadiazole
group; a substituted or unsubstituted triazole group; a substi-
tuted or unsubstituted pyridyl group; a substituted or unsub-
stituted bipyridyl group; a substituted or unsubstituted pyrim-
idyl group; a substituted or unsubstituted triazine group; a
substituted or unsubstituted 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 unsubstituted quinoxalinyl group; a substituted
or unsubstituted phthalazinyl group; a substituted or unsub-
stituted pyridopyrimidinyl group; a substituted or unsubsti-
tuted pyridopyrazinyl group; a substituted or unsubstituted
pyrazinopyrazinyl group; a substituted or unsubstituted iso-
quinoline group; a substituted or unsubstituted indole group;
a substituted or unsubstituted carbazole group; a substituted
or unsubstituted benzoxazole group; a substituted or unsub-
stituted benzimidazole group; a substituted or unsubstituted
benzothiazole group; a substituted or unsubstituted benzocar-
bazole group; a substituted or unsubstituted benzothiophene
group; a substituted or unsubstituted dibenzothiophene
group; a substituted or unsubstituted benzofuranyl group; a
substituted or unsubstituted phenanthroline group; a substi-
tuted or unsubstituted thiazolyl group; a substituted or unsub-
stituted isoxazolyl group; a substituted or unsubstituted oxa-
diazolyl group; a substituted or unsubstituted thiadiazolyl
group; a substituted or unsubstituted benzothiazolyl group; a
substituted or unsubstituted phenothiazinyl group; a substi-
tuted or unsubstituted dibenzofuranyl group; or a substituted
or unsubstituted benzoimidazophenanthridine group.

[0189] According to one embodiment of the present speci-
fication, 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
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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 pyridopyrimidi-
nyl group; a pyridopyrazinyl group; a pyrazinopyrazinyl
group; an isoquinoline group; an indole group; a carbazole
group; a benzoxazole group; a benzimidazole group; a ben-
zothiazole group; a benzocarbazole group; a benzothiophene
group; a dibenzothiophene group; a benzofuranyl 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.

[0190] According to one embodiment of the present speci-
fication, R, is hydrogen; a nitrile group; a substituted or
unsubstituted pyridyl group; a substituted or unsubstituted
benzimidazole group; or a substituted or unsubstituted ben-
zoimidazophenanthridine group.

[0191] According to one embodiment of the present speci-
fication, R, is a nitrile group; a substituted or unsubstituted
pyridyl group; a substituted or unsubstituted benzimidazole
group; or a substituted or unsubstituted benzoimida-
zophenanthridine group.

[0192] According to one embodiment of the present speci-

fication, R, is a nitrile group; a pyridyl group; or a benzimi-
dazole group; or a benzoimidazophenanthridine group.
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[0193] In addition, the present specification provides an
organic light emitting device including the compound repre-
sented by Chemical Formula 1.

[0194] One embodiment of the present specification pro-
vides an organic light emitting device including a first elec-
trode; a second electrode provided opposite to the first elec-
trode; and one or more organic material layers provided
between the first electrode and the second electrode, wherein
one or nore layers of the organic material layers include the
compound of Chemical Formula 1.

[0195] The organic material layer of the organic light emit-
ting 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.
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[0196] 1In 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 trans-
fer at the same time.

[0197] In another embodiment, the organic material layer
includes a light emitting layer.

[0198] 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.

[0199] In one embodiment of the present specification, the
electron 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.

[0200] 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.

[0201] 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.

[0202] 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 con-
secutive order on a substrate.

[0203] Forexample, the structures of an organic light emit-
ting device according to one embodiment of the present speci-
fication are illustrated in FIGS. 1 and 2.

[0204] 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.

[0205] 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.

[0206] When the organic light emitting device includes a
plurality of organic material layers, the organic material lay-
ers may be formed with the same material or with different
materials.

[0207] The organic light emitting device of the present
specification may be manufactured using materials and meth-
ods 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.

[0208] Forexample, 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
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light emitting layer and an electron transfer layer thereon, and
then depositing a material capable of being used as a cathode
thereon.

[0209] 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.
[0210] Inadditionto this method, the organic light emitting
device may also be manufactured by consecutively deposit-
ing a cathode material, an organic material layer and an anode
material on a substrate (International Patent Application
Laid-Open Publication No. 2003/012890). However, the
manufacturing method is not limited thereto.

[0211] In one embodiment of the present specification, the
first electrode is an anode, and the second electrode is a
cathode.

[0212] Inanother embodiment, the first electrode is a cath-
ode, and the second electrode is an anode.

[0213] 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 invention
include metals such as vanadium, chromium, copper, zinc 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 ZnO: Al or
Sn0,:Sb; conductive polymers such as poly(3-methylth-
iophene), poly[3,4-(ethylen-1,2-dioxy)thiophene] (PEDOT),
polypyrrole and polyaniline, and the like, but are not limited
thereto.

[0214] As the cathode material, a material having small
work function is normally preferable so that electron injec-
tion to the organic material layer is smooth. Specific examples
of the cathode material include metals such as magnesium,
calcium, sodium, potassium, titanium, indium, ytirium,
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.

[0215] The hole injection layer is a layer that injects holes
from an electrode, and the hole injection material is prefer-
ably a compound that has an ability to transfer holes, there-
fore, has a hole injection effect in an anode, has an excellent
hole injection effect for a light emitting layer or a light emit-
ting 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 por-
phyrin, oligothiophene, an arylamine-based organic material,
a hexanitrile hexazatriphenylene-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.

[0216] 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
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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.

[0217] 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 effi-
ciency 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 benzimi-
dazole-based compound; a poly(p-phenylenevinylene)
(PPV)-based polymer; a spiro compound; polyfluorene,
rubrene, and the like, but are not limited thereto.

[0218] The light emitting layer may include a host material
and a dopant material. The host material includes a fused
aromatic ring derivative, a heteroring-containing compound
or the like. Specifically, the fused aromatic ring derivative
includes an anthracene derivative, a pyrene derivative, anaph-
thalene derivative, a pentacene derivative, a phenanthrene
compound, a fluoranthene compound and the like, and the
heteroring-containing compound includes a carbazole
derivative, a dibenzofuran derivative, a ladder-type furan
compound, a pyrimidine derivative and the like, but the mate-
rial is not limited thereto.

[0219] The dopant material includes an aromatic amine
derivative, a styrylamine compound, a boron complex, a fluo-
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 styry-
lamine compound is a compound in which substituted or
unsubstituted arylamine is substituted with at least one arylvi-
nyl 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 substi-
tuted or unsubstituted. Specifically, styrylamine, styryl-
diamine, 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.

[0220] The electron transfer layer is a layer that receives
electrons 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. Spe-
cific examples thereof include an Al complex of 8-hydrox-
yquinoline; a complex including Algs; an organic radical
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
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includes cesium, barium, calcium, ytterbium and samarium,
and in each case, an aluminum layer or a silver layer follows.

[0221] The electron injection layer is a layer that injects
electrons from an electrode, and the electron injection mate-
rial is preferably a compound that has an ability to transfer
electrons, 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, anthraquinodimethane,
diphenoquinone, thiopyran dioxide, oxazole, oxadiazole,
triazole, imidazole, perylene tetracarboxylic acid, fluore-
nylidene 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.

[0222] The metal complex compound includes 8-hydrox-
yquinolinato lithium, bis(8-hydroxyquinolinato)zinc, bis(8-
hydroxyquinolinato Jcopper, bis(8-hydroxyquinolinato)man-
ganese, 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)
zine,  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.

[0223] 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 mate-
rials used.

[0224] In one embodiment of the present specification, the
compound of Chemical Formula 1 may be included in an
organic solar cell or an organic transistor in addition to an
organic light emitting device.

[0225] The preparation of the compound represented by
Chemical Formula 1 and the organic light emitting device
including the compound will be described in detail in the
following examples. However, the following examples are for
illustrative purposes only, and the scope of the present speci-
fication is not limited thereto.

Preparation Example 1

General Preparation Example of Compound of
Chemical Formula 1

[0226]
X
| AN x +
Rehp—r T R3)e
A

X=Br,1
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-continued
(Rl)a
~

N
Pd(PPh3)4, K,CO3
_— -

O P THF/H,0
OEt  B(OH),

OBt 4\ B, MeBr, THF
=

2) BF3, CH,Cly

Va
n
| x =
Ro)py— T Rs3),
S
Br
HO OH

PA(PPh);, K,CO4
THF/T,0

[0227] A general preparation example of the compound of
Chemical Formula 1 is schematized as above. Definitions of
R, t0R,.B,,B,,L, atoc, and m are the same as the definitions
of the substituents of Chemical Formula 1. Specific examples
of the compound are described below.
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Preparation Example 2

Synthesis of Compound 1

[0228]
Et  B(OH),

..I*

Pd®Phs), KOs
T rtERmO

1) MeMgBr, THE
2) BF;, CH,CLs

NBS
DMF

/

‘ THF/H,0
Br
1-C

Pd(PPhY;, K>C0;
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CN
1
[0229] 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 temperature. When the
result started to reflux, tetrakis(triphenylphosphine)palla-
dium (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 col-
lected, dried with anhydrous magnesium 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.

[0230] 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
temperature. After the reaction was complete, 100 ml of water
and 100 m] of ethy] 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 anhy-
drous magnesium sulfate. The result was concentrated under
vacuum, column purified and dried, and as a result, 1.46 g of
1-B was prepared.

[0231] 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 m1 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, 1.57 g of 1-C was prepared.
[0232] 1-C (1.57 g, 4.22 mmol) and (4-cyanophenyl)bo-
ronic acid (0.62 g, 4.22 mmol) were dissolved in 20 ml of
THF. A solution dissolving K,CO5 (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
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were separated, and only the organic layer was collected,
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 pre-
pared.

[0233] MS[M+H]|*=396
Preparation Example 3
Synthesis of Compound 7
[0234]

l |

Br
1-C
HO._ _OH
B
Pd(PPh)s, K>CO;
THFILO
/ N
A
7
AN
7

[0235] 1-C (3.72 g, 10 mmol) obtained in the synthesis
process of Compound 1 and (4-(pyridin-2-yl)naphthalen-1-
yl)boronic acid (2.49 g, 10 mmol) were dissolved in 25 ml of
THF. A solutiondissolving 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, tet-
rakis(triphenylphosphine)palladium (0.35 g, 0.3 mmol) was
introduced thereto, and the result was reacted for 16 hours.
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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 aresult, 3.78
g of Compound 7 was prepared.

[0236] MS[M+H]*=498
Preparation Example 4
Synthesis of Compound 11
[0237]

l |

Br
1-C
HO OH
\B/
Pd(PPh);, K:CO;
THF/H,0
N
{
N
AN
S
T R
a4
a
A
N
{
N

[0238] 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.

[0239] MS[M+H]*=487
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Preparation Example 5

Synthesis of Compound 13

[0240]

HO\ /OH
B
O Pd(PPh)s, K,CO;
THF/H,O
b
N

[0241] 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-
benzo[d]imidazol-1-yl)naphthalen-1-yl)boronic acid (3.03 g,
10 mmol) were used.

[0242] MS[M+H]*=552
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Preparation Example 6

Synthesis of Compound 14

[0243]

l l l |

Br
1-C

HO\ 5 /OH

®
9

CN

Pd(PPh);, K,CO;
THF/IL0

\ 7/ \ _/

CN

[0244] 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-dim-
ethyl-9H-fluoren-2-yl)boronic acid (2.63 g, 10 mmol) were
used.

[0245] MS[M+H]*=512
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Preparation Example 7

Synthesis of Compound 17

[0246]
PdPPhyy, KaCO3
T RO

Et  B(OH),

1) MeMgBr, THE
2) BF3, CH,Cl,

..2*

OH

Pd(PPh);, K200,
THF/L0
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CN
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 temperature. When the
result started to reflux, tetrakis(triphenylphosphine)palla-
dium (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 col-
lected, dried with anhydrous magnesium 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.
[0247] 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
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 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 mlof 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 anhy-
drous magnesium sulfate. The result was concentrated under
vacuum, column purified and dried, and as a result, 1.59 g of
2-B was prepared.

[0248] 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 m1 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, 1.58 g 0of2-C was prepared.
[0249] 2-C (1.58 g, 3.98 mmol) and (4-cyanophenyl}bo-
ronic acid (0.59 g, 3.98 mmol) were dissolved in 20 ml of
THF. 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
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hours. After cooling the result, 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 concentrated under vacuum, column purified
and dried, and as a result, 1.34 g of Compound 17 was pre-
pared.

[0250] MS[M+H]*=421

Preparation Example 8

Synthesis of Compound 21

[0251]

OFt
1) PhMgBr, THF
0 2) BFs, CH,Cl

NBS

—

Ph
i ‘ DMF
3A

Pd(PPhYs, K2CO5
THI/HE,0

+

CN
Br
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-continued

CN

[0252] After 1-A (3.26 g, 10 mmol) obtained in the synthe-
sis 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 reac-
tion 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 mag-
nesium 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 m1 of CH,Cl, and 200 m1 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.

[0253] 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 m1 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, 2.10 g of'3-B was prepared.

[0254] 3-B (2.10 g, 4.23 mmol) and (4-cyanophenyl)bo-
ronic acid (0.62 g, 4.23 mmol) were dissolved in 20 ml of
THF. A solution dissolving K,CO5 (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 collected,
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 pre-
pared.

[0255] MS[M+H]*=520
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Preparation Example 9

Synthesis of Compound 27

[0256]

Pd(PPh)s, K»COs
THF/H,0

7\

[0257] 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-2-yl)
naphthalen-1-yl)boronic acid (2.49 g, 10 mmol) were used.
MS[M+H]*=622
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Preparation Example 10

Synthesis of Compound 30

0 OH
N
Ph O ?
Z

[0258]
H
.

Pd(PPh);, K,CO;

THF/H,0
N NH
Br
3-B
A
Ph
Ph 7
XX
raa
“
x
N/ NH
30

[0259] 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.

[0260] MS[M+H]™=611
Preparation Example 11
Synthesis of Compound 33
[0261]
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-continued

HO OH

Pd(PPh)s;, K,CO;
THF/H,0

33

[0262] 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.

[0263] MS[M+H]*=626
Preparation Example 12
Synthesis of Compound 39
[0264]
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\
2N
B(CH),
0 OFt
/ N
N
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[0265] 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 tem-
perature. When the result started to reflux, tetrakis(triph-
enylphosphine)palladium (0.35 g, 0.3 mmol) was introduced
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 magne-
stum sulfate, and celite filtered. The result was concentrated
under vacuum, column purified and dried, and as a result, 3.06
g of 4-A was prepared.

[0266] 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
temperature. After the reaction was complete, 100 ml of water
and 100 m] 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 ml 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 anhy-
drous magnesium sulfate. The result was concentrated under
vacuum, column purified and dried, and as a result, 1.95 g of
4-B was prepared.

[0267] 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 m1 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.
[0268] 4-C (1.85 g, 3.23 mmol) and (4-cyanophenyl)bo-
ronic acid (0.47 g, 3.23 mmol) were dissolved in 20 ml of
THF. 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,
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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 collected,
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 pre-

pared.
[0269] MS[M+H]*=597
Example 1-1
[0270] A glass substrate on which indium tin oxide (ITQ)

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 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.
[0271] Onthetransparent ITO electrode prepared as above,
ahole injection layer was formed by thermal vacuum depos-
iting hexanitrile hexaazatriphenylene (HAT) of the following
Chemical Formula to a thickness of 500 A.

CN

[HAT]

[0272] A hole transfer layer was formed on the hole injec-
tion layer by vacuum depositing the following compound
4-4'-bis|N-(1-naphthyl)-N-phenylamino|biphenyl ~ (NPB)
(300 A), a material transferring holes.

(4
atavs
oY

[NFB]
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[0273] Subsequently, an electron blocking layer was _continued
formed on the hole transfer layer to a film thickness of 100 A
by vacuum depositing the following compound N-([1,1'-
bisphenyl]-4-y1)-N-(4-(11-([ 1,1'-biphenyl]-4-y1)-1 1H-benzo
[a]carbazol-5-yl)phenyl)-[1,1'-biphenyl]-4-amine (100 A).

Q "
[Compound 1]

[EBI]

[0274] Next, a light emitting layer was formed on the elec- l
CN

tron blocking layer to a film thickness of 300 A by vacuum
depositing BH and BD as below in a weight ratio of 25:1.

C )

\

(LiQ]

[0275] 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 quinolate

(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.

[0276] In the above-mentioned process, the deposition

OO rates of the organic materials were maintained at 0.4 to 0.7
Alsec, the deposition rates of the lithium fluoride and the

aluminum of the cathode were maintained at 0.3 A/sec and 2

[BH] Alsec, respectively, and the degree of vacuum when being

deposited was maintained at 2x107 to 5x107® torr.
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Example 1-2
[0277] 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

[0278] 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

[0279] 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

[0280] 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

[0281] 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

[0282] 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

[0283] 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

[0284] 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

[0285] 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

[0286] 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.
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Comparative Example 1-1
[0287] An organic light emitting device was manufactured

in the same manner as in Example 1-1 except that the follow-
ing compound ET 1 was used instead of Compound 1.

[ET 1]

Comparative Example 1-2
[0288] An organic light emitting device was manufactured

in the same manner as in Example 1-1 except that the follow-
ing compound ET 2 was used instead of Compound 1.

CN

Comparative Example 1-3

[0289] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that the follow-
ing compound ET 3 was used instead of Compound 1.
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[ET 3]

Z Ny
AN

[0290] When a current was applied to the organic light
emitting devices manufactured in Examples 1-1 to 1-11, and
Comparative 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  Coordinates

Layer) mA/em?) mA/cm?) x9)
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 -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 ~ ET1 4.95 5.77 (0.137,0.125)
Example 1-1
Comparative ~ ET 2 4.92 5.85 (0.136,0.122)
Example 1-2
Comparative ~ ET 3 5.01 5.80 (0.139,0.127)
Example 1-3

[0291] AsshowninTable 1, when the organic light emitting
devices of Examples 1-1 to 1-11 manufactured using fused
polycyclic compounds of Chemical Formula 1 including
anthracene or phenanthrene as an electron transfer layer were
compared to the organic light emitting devices of Compara-
tive Examples 1-1 to 1-3 manufactured using existing mate-
rials ETs 1 to 3 as an electron transfer layer, it was identified
that the compounds of the present invention exhibited supe-
rior properties in terms of efficiency, driving voltage and/or
stability of an organic light emitting device since the com-
pounds of the present invention more effectively performed a
role of electron transfer.

[0292] 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
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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.
[0293] 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 sub-
stituting anthracene surroundings, a three-dimensional prop-
erty is obtained when laminating this molecule in a direction
perpendicular to the molecular plane. As a result, crystalliza-
tion becomes more difficult, and films are readily formed.
[0294] 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
emitting device. Compounds according to at least one
embodiment 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 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 unsub-
stituted 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, or adjacent two or more
substituents bond to each other to form a substituted or
unsubstituted hydrocarbon ring or a substituted 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 unsubsti-
tuted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a sub-
stituted or unsubstituted heterocyclic group; a substi-
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tuted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubsti-
tuted 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 substi-
tuted 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 O to 4;

cis 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.

2. The compound of claim 1, wherein Chemical Formula 1

is represented by the following Chemical Formula 2:

[Chemical Formula 2]

wherein, in Chemical Formula 2,

definitions of B, B,, L, m, R, to R;, a, band c 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 sub-
stituted or unsubstituted heterocyclic group; a substi-
tuted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubsti-
tuted alkylaryl group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted het-
eroarylamine group; or a substituted or unsubstituted
arylamine group, or bonds to adjacent substituents to
form a substituted or unsubstituted hydrocarbon ring or
heteroring;

Mar. 24, 2016

Ry 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 sub-
stituted or unsubstituted heterocyclic group; a substi-
tuted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubsti-
tuted alkylaryl group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted het-
eroarylamine group; or a substituted or unsubstituted
arylamine group, or adjacent two or more substituents
bond 1o each other to form a substituted or unsubstituted
hydrocarbon ring or heteroring;

nis 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.

3. The compound of claim 1, wherein Chemical Formula 1

is represented by the following Chemical Formula 3:

[Chemical Formula 3]
Al

T Ritdar

=y
7\
P,

\_/n

Ay

wherein, in Chemical Formula 3,

definitions of B,, B,, L, m, R, R;, 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 unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl group;
a substituted 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
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aryl group; a sub-
stituted or unsubstituted heterocyclic group; a substi-
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tuted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubsti-
tuted alkylaryl group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted het-
eroarylamine 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.

4. The compound of claim 3, wherein A, in Chemical
Formula3 is hydrogen; a nitrile group; a substituted or unsub-
stituted pyridyl group; or a substituted or unsubstituted ben-
zimidazole group; and A, is hydrogen; a nitrile group; a
substituted or unsubstituted pyridyl group; a substituted or
unsubstituted benzimidazole group; or a substituted or unsub-
stituted benzoimidazophenanthridine group.

5. The compound of claim 3, wherein A | and A, in Chemi-
cal Formula 3 are selected from among the following struc-
tures:

(Teks (T7)m (To)o (T10)er0

B
L
(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 unsub-

33
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stituted 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, 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 unsub-
stituted 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, 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 O 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 13 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, Tss 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, Tgs 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;

whent11 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.
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6. The compound of claim 1, wherein L in Chemical For-
mula 1 is selected from among the following structures:

e e R

(US)uS

wherein, in the structures,

U, to Uj 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 unsub-
stituted 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, 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 unsub-
stituted 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, 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$5 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;

34

Mar. 24, 2016

when u3 is two or greater, U;s 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 uS5 is two or greater, Uss are the same as or different
from each other.

7. The compound of claim 2, wherein Chemical Formula 1

1s represented by the following Chemical Formula 4 or 5:

[Chemical Formula 4]

[Chemical Formula 5]

wherein, 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 Ry, 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
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsub-
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stituted 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, or adjacent 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, are the same as or different
from each other.

8. The compound of claim 2, wherein Chemical Formula 1

is represented by any one of the following Chemical Formu-
lae 610 9:

[Chemical Formula 6]

[Chemical Formula 7]

Rs)e
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-continued
[Chemical Formula 8]

(Rl)a

[Chemical Formula 9]

— Any)
= Arpp
<P5>ps/{\\ Y
)
Y R

Ay

wherein, in Chemical Formulae 6 to 9,

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

definitions of R,, 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 unsub-
stituted alkenyl group; a substituted or unsubstituted
aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted aralkyl group; a
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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 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 unsub-
stituted 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, 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 O to 6;

p4 and p5 are the same as or different from each other, and
each independently an integer of O 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, P5s 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.

9. The compound of claim 1, wherein the compound of
Chemical Formula 1 is selected from among the following
structures;
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10. 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 of claim 1.
11. The organic light emitting device of claim 10, wherein
the organic material layer including the compound is an elec-
tron transfer layer.
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