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POLYCYCLIC COMPOUND AND ORGANIC
LIGHT-EMITTING ELEMENT COMPRISING
SAME

TECHNICAL FIELD

[0001] The present specification claims priority to and the
benefits of Korean Patent Application No. 10-2015-
0080191, filed with the Korean Intellectual Property Office
on Jun. 5, 2015, the entire contents of which are incorpo-
rated herein by reference.

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

BACKGROUND ART

[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 nor-
mally 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 effi-
ciency and stability of the organic light emitting device, and
for example, may be formed with a hole injection layer, a
hole transfer layer, a light emitting layer, an electron transfer
layer, an electron injection layer and the like. When a
voltage is applied between the two electrodes in such an
organic light emitting device structure, holes and electrons
are injected to the organic material layer from the anode and
the cathode, respectively, and when the injected holes and
electrons meet, excitons are formed, and light emits when
these excitons fall back to the ground state.

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

[0005] The present specification describes a multicyclic
compound and an organic light emitting device including the
same.

Technical Solution

[0006] One embodiment of the present specification pro-
vides a compound represented by the following Chemical
Formula 1:

[Chemical Formula 1]
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[0007] In Chemical Formula 1,

[0008] L1 is a direct bond; a substituted or unsubstituted
arylene group; or a substituted or unsubstituted het-
eroarylene group,

[0009] m is an integer of O to 5,

[0010] when m is 2 or greater, L1s are the same as or
different from each other,

[0011] Arl is hydrogen; deuterium; a halogen group; a
nitrile group: a nitro group; a hydroxyl group; a carbonyl
group; an ester group; an imide group; an amino group; a
substituted or unsubstituted silyl group; a substituted or
unsubstituted boron group; a substituted or unsubstituted
alkyl group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkoxy group; a substituted or
unsubstituted aryloxy group; a substituted or unsubstituted
alkylthioxy group; a substituted or unsubstituted arylthioxy
group; a substituted or unsubstituted alkylsulfoxy group; a
substituted or unsubstituted arylsulfoxy group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aralkyl group; a substituted or unsubstituted aralkenyl
group; a substituted or unsubstituted alkylaryl group; a
substituted or unsubstituted alkylamine group; a substituted
or unsubstituted aralkylamine group; a substituted or unsub-
stituted heteroarylamine group; a substituted or unsubsti-
tuted arylamine group; a substituted or unsubstituted aryl-
heteroarylamine group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted phos-
phine oxide group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heterocyclic group,

[0012] a, b and ¢ are each an integer of 0 to 4,

[0013] RI to R3 are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an amino
group; a substituted or unsubstituted silyl group; a substi-
tuted or unsubstituted boron group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a sub-
stituted or unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsubsti-
tuted alkylsulfoxy group; a substituted or unsubstituted
arylsulfoxy group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aralkyl group; a sub-
stituted or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
alkvlamine group; a substituted or unsubstituted aralkylam-
ine group; a substituted or unsubstituted heteroarylamine
group; a substituted or unsubstituted arylamine group; a
substituted or unsubstituted arylheteroarylamine group; a
substituted or unsubstituted arylphosphine group; a substi-
tuted or unsubstituted phosphine oxide group; a substituted
or unsubstituted aryl group; or a substituted or unsubstituted
heterocyclic group, or may bond to adjacent groups to form
a substituted or unsubstituted ring,

[0014] when a is 2 or greater, R1ls are the same as or
different from each other,

[0015] when b is 2 or greater, R2s are the same as or
different from each other,

[0016] when ¢ is 2 or greater, R3s are the same as or
different from each other, and

[0017] R4 and RS are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; a hydroxyl group;
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a carbonyl group; an ester group; an imide group; an amino
group; a substituted or unsubstituted silyl group; a substi-
tuted or unsubstituted boron group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a sub-
stituted or unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsubsti-
tuted alkylsulfoxy group; a substituted or unsubstituted
arylsulfoxy group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aralkyl group; a sub-
stituted or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
alkylamine group: a substituted or unsubstituted aralkylam-
ine group; a substituted or unsubstituted heteroarylamine
group; a substituted or unsubstituted arylamine group; a
substituted or unsubstituted arylheteroarylamine group; a
substituted or unsubstituted arylphosphine group; or a sub-
stituted or unsubstituted phosphine oxide group.

[0018] According to one embodiment of the present speci-
fication, Chemical Formula 1 is represented by the following
Chemical Formula 2-1 or Chemical Formula 2-2.

[Chemical Formula 2-1]

[0019] In Chemical Formula 2-1 and Chemical Formula
2-2,
[0020] L1, m, Arl, a, b, c and R1 to RS have the same

definitions as in Chemical Formula 1.

[0021] Another embodiment of the present specification
provides 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 comprise
the compound of Chemical Formula 1.
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Advantageous Effects

[0022] Compounds described in the present specification
can be used as a material of an organic material layer of an
organic light emitting device. The compound according to at
least one embodiment is capable of enhancing efficiency,
obtaining a low driving voltage and/or enhancing a lifespan
property in an organic light emitting device. Particularly, the
compounds described in the present specification can be
used as a material of hole injection, hole transfer, hole
injection and hole transfer, electron blocking, light emission,
hole blocking, electron transfer or electron injection.

DESCRIPTION OF DRAWINGS

[0023] FIG. 1 illustrates an organic light emitting device
formed with a substrate (1), an anode (2), a light emitting
layer (3) and a cathode (4).

[0024] FIG. 2 illustrates 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).

[0025] 1. Substrate

[0026] 2: Anode

[0027] 3: Light Emitting Layer
[0028] 4. Cathode

[0029] 5: Hole Injection Layer
[0030] 6: Hole Transfer Layer

[0031] 7: Light Emitting Layer

[0032] 8: Electron Transfer Layer

BEST MODE FOR DISCLOSURE

[0033] Hereinafter, the present specification will be
described in more detail.

[0034] One embodiment of the present specification pro-
vides a compound represented by Chemical Formula 1.
[0035] Examples of the substituents are described below,
however, the substituents are not limited thereto.

[0036] The term “substituted or unsubstituted” in the
present specification means being substituted with one or
more substituents selected from the group consisting of
deuterium; a halogen group; a nitrile group; a nitro group; a
hydroxyl group; a germanium group; a carbonyl group; an
ester group; an imide group; an amino group; a phosphine
oxide group; an alkoxy group; an aryloxy group; an alkyl-
thioxy group; an arylthioxy group; an alkylsulfoxy group; an
arylsulfoxy group; a silyl group; a boron group; an alkyl
group; a cycloalkyl group; an alkenyl group; an aryl group;
an aralkyl group; an aralkenyl group; an alkylaryl group; an
alkylamine group; an aralkylamine group; a heteroarylamine
group; an arylamine group; an arylphosphine group; and a
heterocyclic group, or being unsubstituted, or being substi-
tuted with a substituent linking two or more substituents
among the substituents illustrated above, or being unsubsti-
tuted. For example, “a substituent linking two or more
substituents” may include a biphenyl group. In other words,
a biphenyl group may be an aryl group, or interpreted as a
substituent linking two phenyl groups.

[0037] In the present specification, an “adjacent” group
may mean a substituent substituting an atom directly linked
to an atom substituted by the corresponding substituent, a
substituent sterically most closely positioned to the corre-
sponding substituent, or another substituent substituting an
atom substituted by the corresponding substituent. For
example, two substituents substituting ortho positions in a



US 2018/0138421 Al

benzene ring, and two substituents substituting the same
carbon in an aliphatic ring may be interpreted as groups
“adjacent” to each other.

[0038] In the present specification,

means a site bonding to other substituents or bonding sites.

[0039] In the present specification, examples of the halo-
gen group may include fluorine, chlorine, bromine or iodine.

[0040] In the present specification, the number of carbon
atoms of the carbonyl group is not particularly limited, but
is preferably from 1 to 40. Specifically, compounds having
structures as below may be included, but the carbonyl group
is not limited thereto.

b ey
o Vo

[0041] In the present specification, in the ester group, the
oxygen of the ester group may be substituted with a linear,
branched or cyclic alkyl group having 1 to 25 carbon atoms
or an aryl group having 6 to 25 carbon atoms. Specifically,
compounds having the following structural formulae may be
included, but the ester group is not limited thereto.

ol
LG
FENURNU Y
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-continued
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[0042] In the present specification, the number of carbon
atoms of the imide group is not particularly limited, but is
preferably from 1 to 25. Specifically, compounds having

structures as below may be included, but the imide group is
not limited thereto.

A O

O O 0] O
[0043] In the present specification, the silyl group may be
represented by the chemical formula of —SiRR'R", and R,
R' and R" may each be hydrogen; a substituted or unsub-
stituted alkyl group; or a substituted or unsubstituted aryl
group. Specific examples of the silyl group may include a
trimethylsilyl group, a triethylsilyl group, a t-butyldimeth-
ylsilyl group, a vinyldimethylsilyl group, a propyldimeth-
ylsilyl group, a triphenylsilyl group, a diphenylsilyl group,
a phenylsilyl group and the like, but are not limited thereto.

[0044] In the present specification, the boron group may
be represented by the chemical formula of —BRR'R", and
R, R' and R" may each be hydrogen; a substituted or
unsubstituted alkyl group; or a substituted or unsubstituted
aryl group. Specific examples of the boron group may
include a trimethylboron group, a triethylboron group, a
t-butyldimethylboron group, a triphenylboron group, a phe-
nylboron group and the like, but are not limited thereto.

[0045] In the present specification, the alkyl group may be
linear or branched, and although not particularly limited
thereto, the number of carbon atoms is preferably from 1 to
40. According to one embodiment, the number of carbon
atoms of the alkyl group is from 1 to 20. According to
another embodiment, the number of carbon atoms of the
alkyl group is from 1 to 10. According to another embodi-
ment, the number of carbon atoms of the alkyl group is from
1 to 6. Specific examples of the alkyl group may 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, 1-methylpentyl, 2-methylpentyl, 4-methyl-2-pen-
tyl, 3,3-dimethylbutyl, 2-ethylbutyl, heptyl, n-heptyl,
1-methylhexyl, cyclopentylmethyl, cyclohexylmethyl,
octyl, n-octyl, tert-octyl, 1l-methylheptyl, 2-ethylhexyl,
2-propylpentyl, n-nonyl, 2,2-dimethylheptyl, 1-ethyl-pro-
pyl. 1,1-dimethyl-propyl, isohexyl, 4-methylhexyl, 5-meth-
ylhexyl and the like, but are not limited thereto.
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[0046] 1In the present specification, the cycloalkyl group is
not particularly limited, but preferably has 3 to 60 carbon
atoms, and according to one embodiment, the number of
carbon atoms of the cycloalkyl group is from 3 to 30.
According to another embodiment, the number of the carbon
atoms of the cycloalkyl group is from 3 to 20. According to
another embodiment, the number of carbon atoms of the
cycloalkyl group is from 3 to 6. Specific examples thereof
may include cyclopropyl, cyclobutyl, cyclopentyl, 3-meth-
vlcyclopentyl,  2,3-dimethylcyclopentyl,  cyclohexyl,
3-methylcyclohexyl, 4-methylcyclohexyl, 2,3-dimethylcy-
clohexyl, 3,4,5-trimethylcyclohexyl, 4-tert-butylcyclohexyl,
cycloheptyl, cyclooctyl and the like, but are not limited
thereto.

[0047] In the present specification, the alkoxy group may
be linear, branched or cyclic. The number of carbon atoms
of the alkoxy group is not particularly limited, but is
preferably from 1 to 20. Specific examples thereof may
include methoxy, ethoxy, n-propoxy, isopropoxy, i-propy-
loxy, n-butoxy, isobutoxy, tert-butoxy, sec-butoxy, n-penty-
loxy, neopentyloxy, isopentyloxy, n-hexyloxy, 3,3-dimeth-
ylbutyloxy, 2-ethylbutyloxy, n-octyloxy, n-nonyloxy,
n-decyloxy, benzyloxy, p-methylbenzyloxy and the like, but
are not limited thereto.

[0048] The alkyl group, the alkoxy group and other sub-
stituents including an alkyl group part described in the
present specification include both a linear or a branched
form.

[0049] In the present specification, the alkenyl group may
be linear or branched, and although not particularly limited
thereto, the number of carbon atoms is preferably from 2 to
40. According to one embodiment, the number of carbon
atoms of the alkenyl group is from 2 to 20. According to
another embodiment, the number of carbon atoms of the
alkenyl group is from 2 to 10. According to another embodi-
ment, the number of carbon atoms of the alkenyl group is
from 2 to 6. Specific examples thereof may 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-
vl, 2,2-bis(diphenyl-1-yl)vinyl-1-yl, a stilbenyl group, a
styrenyl group and the like, but are not limited thereto.

[0050] In the present specification, examples of the
arylamine group include a substituted or unsubstituted
monoarylamine group, a substituted or unsubstituted dia-
rylamine group, or a substituted or unsubstituted triarylam-
ine group. The aryl group in the arylamine group may be a
monocyclic aryl group or a multicyclic aryl group. The
arylamine group including two or more aryl groups may
include monocyclic aryl groups, multicyclic aryl groups, or
both monocyclic aryl groups and multicyclic aryl groups.

[0051] Specific examples of the arylamine group may
include phenylamine, naphthylamine, biphenylamine,
anthracenylamine, 3-methyl-phenylamine, 4-methyl-naph-
thylamine, 2-methyl-biphenylamine, 9-methyl-anthrace-
nylamine, a diphenylamine group, a phenylbiphenylamine
group, a phenylnaphthylamine group, a dibiphenylamine
group, an N-phenylfluoreneamine group, an N-biphenyl-
fluoreneamine group, an N,N-diphenylfluoreneamine group,
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a ditolylamine group, a phenyltolylamine group, carbazole,
a triphenylamine group and the like, but are not limited
thereto.

[0052] In the present specification, examples of the het-
eroarylamine group include a substituted or unsubstituted
monoheteroarylamine group, a substituted or unsubstituted
diheteroarylamine group, or a substituted or unsubstituted
triheteroarylamine group.

[0053] The heteroaryl group in the heteroarylamine group
may be a monocyclic heterocyclic group or a multicyclic
heterocyclic group. In the present specification, descriptions
on the heterocyclic group described below may be applied
except that the heteroaryl group is an aromatic group.

[0054] The heteroarylamine group including two or more
heterocyclic groups may include monocyclic heterocyclic
groups, multicyclic heterocyclic groups, or both monocyclic
heterocyclic groups and multicyclic heterocyclic groups.

[0055] In the present specification, the arylheteroarylam-
ine group means an amine group substituted with an aryl
group and a heterocyclic group.

[0056] In the present specification, the number of carbon
atoms of the amine group is not particularly limited, but is
preferably from 1 to 30. In the amine group, the N atom may
be substituted with an aryl group, an alkyl group, an aryl-
alkyl group, a heterocyclic group and the like. Specific
examples of the amine group may include a methylamine
group, a dimethylamine group, an ethylamine group, a
diethylamine group, a phenylamine group, a naphthylamine
group, a biphenylamine group, an anthracenylamine group,
a 9-methyl-anthracenylamine group, a diphenylamine
group, a phenylnaphthylamine group, a ditolylamine group,
a phenyltolylamine group, a triphenylamine group and the
like, but are not limited thereto.

[0057] In the present specification, examples of the aryl-
phosphine group include a substituted or unsubstituted
monoarylphosphine group, a substituted or unsubstituted
diarylphosphine group, or a substituted or unsubstituted
triarylphosphine group. The aryl group in the arylphosphine
group may be a monocyclic aryl group or a multicyclic aryl
group. The arylphosphine group including two or more aryl
groups may include monocyclic aryl groups, multicyclic
aryl groups, or both monocyclic aryl groups and multicyclic
aryl group.

[0058] 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 number of carbon
atoms of the aryl group is from 6 to 30. According to one
embodiment, the number of carbon atoms of the aryl group
is from 6 to 20. When the aryl group is a monocyclic aryl
group, examples thereof may include a phenyl group, a
biphenyl group, a terphenyl group and the like, but are not
limited thereto. Examples of the multicyclic aryl group may
include a naphthyl group, an anthracenyl group, a phenan-
thryl group, a pyrenyl group, a perylenyl group, a chrysenyl
group, a fluorenyl group and the like, but are not limited
thereto.

[0059] In the present specification, the fluorenyl group
may be substituted, and two substituents bond to each other
to form a spiro structure.
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[0060] When the fluorenyl group is substituted,

o O
429N 4%

0 GO0

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

[0061] In the present specification, the heterocyclic group
is a heterocyclic group including one or more of N, O, P, S,
Si and Se as a heteroatom, and although not particularly
limited thereto, the number of carbon atoms is preferably
from 2 to 60. Examples of the heterocyclic group may
include a pyridyl group, a pyrrole group, a pyrimidyl group,
a pyridazinyl group, a furanyl group, a thiophenyl group, an
imidazole group, a pyrazole group, an oxazole group, an
isoxazole group, a triazole group, an isothiazole group, a
triazole group, an oxadiazole group, a thiadiazole group,
dithiazole group, a tetrazole group, a pyranyl group, a
thiopyranyl group, a pyrazinyl group, an oxazinyl group, a
triazinyl group, a dioxynyl group, a triazinyl group, a
tetrazinyl group, a quinolinyl group, an isoquinolinyl group,
a quinolyl group, a quinazolinyl group, a quinoxalinyl
group, a naphthyridinyl group, an acridyl group, a xanthenyl
group, a phenanthridinyl group, a diazanaphthalenyl group,
a triazaindenyl group, an indole group, an indolinyl group,
an indolizinyl group, a phthalazinyl group, a pyridopyrim-
idinyl group, a pyridopyrazinyl group, a pyrazinopyrazinyl
group, a benzothiazole group, a benzoxazole group, a ben-
zimidazole group, a benzothiophene group, a benzofuranyl
group, a dibenzothiophenyl group, a dibenzofuranyl group,
a carbazole group, a benzocarbazole group, a dibenzocar-
bazole group, an indolocarbazole group, an indenocarbazole
group, a phenazinyl group, an imidazopyridine group, a
phenoxazinyl group, a phenanthridine group, a phenanthro-
line group, a phenothiazine group, an imidazopyridine
group, an imidazophenanthridine group, a benzimidazoqui-
nazoline group, a benzimidazophenanthridine group or the
like, but are not limited thereto.

[0062] In the present specification, the germanium group
may be represented by the chemical formula of —GeR R-
R and R, R, and R may each be hydrogen; a substituted
or unsubstituted alkyl group; or a substituted or unsubsti-
tuted aryl group. Specific examples of the germanium group
may include a trimethylgermanium group, a triethylgerma-
nium group, a t-butyldimethylgermanium group or the like,
but are not limited thereto.

[0063] Inthe present specification, descriptions on the aryl
group provided above may be applied to the aryl group in the
aryloxy group, the arylthio group, the arylthioxy group, the
arylsulfoxy group, the arylphosphine group, the aralkyl
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group, the aralkylamine group, the aralkenyl group, the
alkvlaryl group, the arylamine group and the arylhet-
eroarylamine group.

[0064] In the present specification, descriptions on the
alkyl group provided above may be applied to the alkoxy
group in the alkoxycarbonyl group, and descriptions on the
carbonyl group provided above may be applied to the
carbonyl group in the alkoxycarbonyl group.

[0065] In the present specification, descriptions on the
alkyl group provided above may be applied to the alkyl
group in the alkylthioxy group, the alkylsulfoxy group, the
aralkyl group, the aralkylamine group, the alkylaryl group
and the alkylamine group.

[0066] In the present specification, descriptions on the
heterocyclic group provided above may be applied to the
heteroaryl group in the heteroaryl group, the heteroarylam-
ine group and the arylheteroarylamine group.

[0067] In the present specification, descriptions on the
alkenyl group provided above may be applied to the alkenyl
group in the aralkenyl group.

[0068] Inthe present specification, descriptions on the aryl
group provided above may be applied to the arylene except
for being a divalent.

[0069] 1In the present specification, descriptions on the
heterocyclic group provided above may be applied to the
heteroarylene except for being a divalent.

[0070] In the present specification, the meaning of bond-
ing to adjacent groups to form a ring means bonding to
adjacent groups to form a substituted or unsubstituted ali-
phatic hydrocarbon ring; a substituted or unsubstituted aro-
matic hydrocarbon ring; a substituted or unsubstituted ali-
phatic heteroring; a substituted or unsubstituted aromatic
heteroring; or a fused ring thereof.

[0071] In the present specification, the aliphatic hydrocar-
bon ring, the aromatic hydrocarbon ring, the aliphatic het-
eroring and the aromatic heteroring may be monocyclic or
multicyclic.

[0072] In the present specification, the aliphatic hydrocar-
bon ring means a ring formed only with carbon and hydro-
gen atoms as a ring that is not aromatic.

[0073] In the present specification, examples of the ali-
phatic hydrocarbon ring may include cyclopropane,
cyclobutane, cyclobutene, cyclopentane, cyclopentene,
cyclohexane, cyclohexene, 1,4-cyclohexadiene, cyclohep-
tane, cycloheptene, cyclooctane, cyclooctene and the like,
but are not limited thereto.

[0074] In the present specification, the aromatic hydrocar-
bon ring means an aromatic ring formed only with carbon
and hydrogen atoms.

[0075] In the present specification, examples of the aro-
matic hydrocarbon ring may include benzene, naphthalene,
anthracene, phenanthrene, perylene, fluoranthene, triph-
enylene, phenalene, pyrene, tetracene, chrysene, pentacene,
fluorene, indene, acenaphthylene, benzofluorene, spirofluc-
rene and the like, but are not limited thereto.

[0076] Inthe present specification, the aliphatic heteroring
means an aliphatic ring including one or more of heteroa-
toms.

[0077] In the present specification, examples of the ali-
phatic heteroring may include oxirane, tetrahydrofuran, 1,4-
dioxane, pyrrolidine, piperidine, morpholine, oxepane, azo-
cane, thiocane and the like, but are not limited thereto.
[0078] Inthe present specification, the aromatic heteroring
means an aromatic ring including one or more of heteroa-
toms.
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[0079] In the present specification, examples of the aro-
matic heteroring may include pyridine, pyrrole, pyrimidine,
pyridazine, furan, thiophene, imidazole, pyrazole, oxazole,
isoxazole, triazole, isothiazole, triazole, oxadiazole, thiadi-
azole, dithiazole, tetrazole, pyran, thiopyran, diazine,
oxazine, triazine, dioxin, triazine, tetrazine, isoquinoline,
quinoline, quinol, quinazoline, quinoxaline, naphthyridine,
acridine, phenanthridine, diazanaphthalene, triazaindene,
indole, indolizine, benzothiazole, benzoxazole, benzimida-
zole, benzothiophene, benzofuran, dibenzothiophene, diben-
zofuran, carbazole, benzocarbazole, dibenzocarbazole,
phenazine, imidazopyridine, phenoxazine, phenanthridine,
indolocarbazole, indenocarbazole and the like, but are not
limited thereto.

[0080] According to one embodiment of the present dis-
closure, the compound represented by Chemical Formula 1
may be represented by any one of the following Chemical
Formulae 3 to 3.

[Chemical Formula 3]

[Chemical Formula 4]

[Chemical Formula 5]
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[0081] In Chemical Formulae 3 to 5,
[0082] R2 to RS, L1, Arl, b, ¢ and m each independently
have the same definition as in Chemical Formula 1,

[0083] p is an integer of O to 2,
[0084] q is an integer of O to 4,
[0085] RI11 and R12 each independently have the same

definition as R1 in Chemical Formula 1,

[0086] when p is 2, R11s are the same as or different from
each other, and

[0087] when q is 2 or greater, R12s are the same as or
different from each other.

[0088] According to one embodiment of the present dis-
closure, the compound represented by Chemical Formula 1
may be represented by any one of the following Chemical
Formulae 6 to 8.

[Chemical Formula 6]

(R11),

(R12),

[Chemical Formula 8]
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[0089] In Chemical Formulae 6 to 8,
[0090] R2 to RS, L1, Arl, b, ¢ and m each independently
have the same definition as in Chemical Formula 1,

[0091] p is an integer of O to 2,
[0092] q is an integer of O to 4,
[0093] RI11 and R12 each independently have the same

definition as R1 in Chemical Formula 1,

[0094] when p is 2, R11s are the same as or different from
each other, and

[0095] when q is 2 or greater, R12s are the same as or
different from each other.

[0096] In one embodiment of the present disclosure, L1 is
a direct bond; a substituted or unsubstituted arylene group;
or a substituted or unsubstituted heteroarylene group.
[0097] In one embodiment of the present disclosure, L1 is
a direct bond; a substituted or unsubstituted arylene group
having 6 to 30 carbon atoms; or a substituted or unsubsti-
tuted heteroarylene group having 1 to 30 carbon atoms.
[0098] In another embodiment, .1 may be a direct bond,
or unsubstituted or substituted with one or more substituents
selected from the group consisting of a substituted or
unsubstituted phenylene group; a substituted or unsubsti-
tuted biphenylene group; a substituted or unsubstituted
terphenylene group; a substituted or unsubstituted quater-
phenylene group; a substituted or unsubstituted naphthylene
group; a substituted or unsubstituted pyrenylene group; a
substituted or unsubstituted phenanthrenylene group; a sub-
stituted or unsubstituted perylenylene group; a substituted or
unsubstituted tetracenylene group; a substituted or unsub-
stituted triphenylene group; a substituted or unsubstituted
fluoranthenylene group; a substituted or unsubstituted fluo-
renylene group; a substituted or unsubstituted pyrrolylene
group; a substituted or unsubstituted furanylene group; a
substituted or unsubstituted thiophenylene group; a substi-
tuted or unsubstituted pyridinylene group; a substituted or
unsubstituted pyrazolylene group; a substituted or unsubsti-
tuted imidazolylene group; a substituted or unsubstituted
oxazolylene group; a substituted or unsubstituted isox-
azolylene group; a substituted or unsubstituted thiazolylene
group; a substituted or unsubstituted isothiazolylene group;
a substituted or unsubstituted pyridazinylene group; a sub-
stituted or unsubstituted pyrimidinylene group; a substituted
or unsubstituted indolylene group; a substituted or unsub-
stituted isoindolylene group; a substituted or unsubstituted
indolizinylene group; a substituted or unsubstituted quino-
linylene group: a substituted or unsubstituted quinazoli-
nylene group; a substituted or unsubstituted isoquinoli-
nylene group; a substituted or unsubstituted quinoxalinylene
group; a substituted or unsubstituted naphthyridinylene
group; a substituted or unsubstituted acridinylene group; a
substituted or unsubstituted xanthenylene group; a substi-
tuted or unsubstituted dibenzofuranylene group; a substi-
tuted or unsubstituted phenanthrolylene group; a substituted
or unsubstituted dibenzothiophenylene group; and a substi-
tuted or unsubstituted carbazolylene group, or may be
unsubstituted or substituted with a substituent linking two or
more substituents among the substituents illustrated above.
[0099] According to one embodiment of the present speci-
fication, L1 is a direct bond; a substituted or unsubstituted
phenylene group; a substituted or unsubstituted bipheny-
lylene group; a substituted or unsubstituted terphenylene
group; a substituted or unsubstituted quaterphenylene group;
a substituted or unsubstituted naphthylene group; a substi-
tuted or unsubstituted anthracenylene group; a substituted or
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unsubstituted triphenylenylene group; a substituted or
unsubstituted phenanthrolinylene group; a substituted or
unsubstituted phenanthrenylene group; a substituted or
unsubstituted pyridylene group; a substituted or unsubsti-
tuted pyrimidinylene group; a substituted or unsubstituted
triazinylene group; a substituted or unsubstituted quinoli-
nylene group; a substituted or unsubstituted quinazolinylene
group; a substituted or unsubstituted carbazolylene group; a
substituted or unsubstituted dibenzofuranylene group; or a
substituted or unsubstituted dibenzothiophenylene group.

[0100] According to one embodiment of the present dis-
closure, L1 may be a direct bond, a phenylene group, a
biphenylylene group, a terphenylene group, a quaterphe-
nylene group, a naphthylene group, an anthracenyl group, a
9,9-dimethylfluorenylene group, a phenanthrenylene group,
a pyridinylene group, a pyrimidinylene group, a triazinylene
group, a quinolinylene group, a quinazolinylene group, a
carbazolylene group, a dibenzofuranylene group or a diben-
zothiophenylene group, and these may be further substi-
tuted.

[0101] In addition, L1 in the present specification may be
adirect bond or any one substituent selected from among the
following group, but is not limited thereto.
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-continued

[0102] The structures may be unsubstituted or substituted
with one or more substituents selected from the group
consisting of deuterium; a halogen group; a nitrile group; a
nitro group; a hydroxyl group; a carbonyl group; an ester
group; an imide group; an amine group; a phosphine oxide
group; an alkoxy group; an aryloxy group; an alkylthioxy
group; an arylthioxy group; an alkylsulfoxy group; an aryl-
sulfoxy group; a silyl group; a boron group; an alkyl group;
a cycloalkyl group; an alkenyl group; an aryl group; an
aralkyl group; an aralkenyl group; an alkylaryl group; an
alkylamine group; an aralkylamine group; a heteroarylamine
group; an arylamine group; an arylheteroarylamine group;
an arylphosphine group; and a heterocyclic group.

[0103] According to one embodiment of the present dis-
closure, L1 is a direct bond; a substituted or unsubstituted
phenylene group; a substituted or unsubstituted bipheny-
lylene group; or a substituted or unsubstituted naphthylene
group.

[0104] According to one embodiment of the present speci-
fication, L1 in Chemical Formula 1 may be selected from
among the following structures.

(U (Ua)pa (U3)p3

TS
NN~

(Usdps  (Us)ps

[0105] In the structural formulae, U, to Us are the same as

or different from each other, and each independently hydro-

§
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gen; deuterium; a halogen group; a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkenyl group; a sub-
stituted or unsubstituted aryl group; a substituted or unsub-
stituted heterocyclic group; a substituted or unsubstituted
alkvlamine 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 ring,

[0106] pl, p2 and p3 are an integer of 0 to 4, and p4 and
p5 are an integer of 0 to 3,

[0107] when pl is 2 or greater, U;s are the same as or
different from each other,

[0108] when p2 is 2 or greater, U,s are the same as or
different from each other,

[0109] when p3 is 2 or greater, Uss are the same as or
different from each other,

[0110] when p4 is 2 or greater, U,s are the same as or
different from each othet, and

[0111] when p5 is 2 or greater, Uss are the same as or
different from each other.

[0112] According to one embodiment of the present speci-
fication, L1 in Chemical Formula 1 may be selected from
among the following structures.

Un2)p12

\/

Uz)p13

Uz

(Us a1

(Un)p2 (Usalpaa

(U323

(Us3)y33
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-continued
Us1)par Usi)ps:

(U43)p43_: 7 Usapsa

[0113] In the structural formulae, U, to U5, Uy, to U,;,
Uy, to Uy, Uy, to U,y and Uy, to Uy, are the same as or
different from each other, and each independently have the
same definition as U, to Us described above,

[0114] pllto pl3, p21 to p23, p31 to p33 and p53 are an
integer of 0 to 4,

[0115] p4l, p42, pS1 and p52 are an integer of 0 to 3,
[0116] p43 is an integer of 0 to 2,
[0117] when pll is 2 or greater, U, s are the same as or

different from each other,

[0118] when pl2 is 2 or greater, U, s are the same as or
different from each other,

[0119] when pl3 is 2 or greater, U, ;5 are the same as or
different from each other,

[0120] when p21 is 2 or greater, U,,s are the same as or
different from each other,

[0121] when p22 is 2 or greater, U,,s are the same as or
different from each other,

[0122] when p23 is 2 or greater, U,,s are the same as or
different from each other,

[0123] when p31 is 2 or greater, Uy, s are the same as or
different from each other,

[0124] when p32 is 2 or greater, U,,s are the same as or
different from each other,

[0125] when p33 is 2 or greater, U, ;s are the same as or
different from each other,

[0126] when p41 is 2 or greater, U,;s are the same as or
different from each other,

[0127] when p42 is 2 or greater, U,,s are the same as or
different from each other,

[0128] when p43 is 2 or greater, U,,s are the same as or
different from each other,

[0129] when p51 is 2 or greater, Us,s are the same as or
different from each other,

[0130] when p52 is 2 or greater, Us,s are the same as or
different from each other, and

[0131] when p53 is 2 or greater, Us,s are the same as or
different from each other.
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[0132] According to one embodiment of the present speci-
fication, L1 is a direct bond or a phenylene group.

[0133] According to one embodiment of the present speci-
fication, L1 is a direct bond.

[0134] In one embodiment of the present disclosure, Arl
is hydrogen; deuterium; a halogen group; a nitrile group; a
nitro group; a hydroxyl group; a carbonyl group; an ester
group; an imide group; an amino group; a substituted or
unsubstituted silyl group; a substituted or unsubstituted
boron group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted alkylsulfoxy group; a substi-
tuted or unsubstituted arylsulfoxy group; a substituted or
unsubstituted alkenyl 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 aralkylamine group; a substituted or unsub-
stituted heteroarylamine group; a substituted or unsubsti-
tuted arylamine group; a substituted or unsubstituted aryl-
phosphine group; a substituted or unsubstituted phosphine
oxide group; a substituted or unsubstituted aryl group; or a
substituted or unsubstituted heterocyclic group.

[0135] In one embodiment of the present disclosure, Arl
is hydrogen; deuterium; a halogen group; a nitrile group; a
carbonyl group; a substituted or unsubstituted silyl group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
heteroarylamine group; a substituted or unsubstituted
arylamine group; a substituted or unsubstituted arylphos-
phine group; a substituted or unsubstituted phosphine oxide
group; a substituted or unsubstituted aryl group; or a sub-
stituted or unsubstituted heterocyclic group.

[0136] According to one embodiment of the present speci-
fication, Arl is selected from the group consisting of hydro-
gen; a monocyclic or multicyclic substituted or unsubsti-
tuted aryl group having 6 to 60 carbon atoms; a monocyclic
or multicyclic substituted or unsubstituted arylamine group
having 6 to 60 carbon atoms; and a monocyclic or multi-
cyclic substituted or unsubstituted heteroring having 2 to 60
carbon atoms.

[0137] According to one embodiment of the present speci-
fication, Arl is hydrogen; a monocyclic or multicyclic
substituted or unsubstituted aryl group having 6 to 30 carbon
atoms; a primary, secondary or tertiary substituted or unsub-
stituted arylamine group having 6 to 30 carbon atoms; or a
substituted or unsubstituted heterocyclic group having 2 to
40 carbon atonis.

[0138] In one embodiment of the present disclosure, Arl
may be hydrogen; an aryl group such as a phenyl group, a
biphenyl group, a terphenyl group, a quaterphenyl group, a
naphthyl group, an anthracenyl group, a phenanthrenyl
group, a fluorenyl group, a pyridinyl group, a phenanthridi-
nyl group, a dibenzothiophene group, a carbazolyl group and
a phenanthrolinyl group; an arylamine group such as a
diphenylamine group, a phenylbiphenylamine group, a dibi-
phenylamine group, a phenylnaphthylamine group, a triph-
enylamine group, an N-phenylfluoreneamine group and an
N-biphenylfluoreneamine group; or heteroaryl such as a
pyridyl group, a pyrrole group, a pyrimidyl group, a
pyridazinyl group, a furanyl group, a thiophene group, an
imidazole group, a pyrazole group, an oxazole group, an
isoxazole group, a triazole group, an isothiazole group, a
triazole group, a pyrazinyl group, a triazine group, a quino-
linyl group, an isoquinolinyl group, a quinazolinyl group, a
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quinoxalinyl group, a naphthyridinyl group, an acridyl
group, a xanthenyl group, a phenanthridinyl group, a diaz-
anaphthalenyl group, a triazaindenyl group, an indole group,
an indolinyl group, an indolizinyl group, a phthalazinyl
group, a pyridopyrimidinyl group, a pyridopyrazinyl group,
a pyrazinopyrazinyl group, a carbazole group, a benzothio-
phene group, a benzofuranyl group, a benzimidazole group,
a benzothiazole group, a benzoxazole group, a benzocarba-
zole group, a dibenzothiophene group, a dibenzofuranyl
group, a dibenzocarbazole group, an indolocarbazole group,
an indenocarbazole group, a phenanthroline group, a
phenazinyl group, a phenoxazinyl group, a phenothiazinyl
group, an imidazopyridinyl group, an imidazophenanthri-
dine group, a benzimidazoquinazolinyl group and a benz-
imidazophenanthridinyl group, and these may be further
substituted.

[0139] Specifically, Arl may be unsubstituted or substi-
tuted with one or more substituents selected from the group
consisting of deuterium; a halogen group; a nitrile group; a
nitro group; a hydroxyl group; a carbonyl group; an ester
group; an imide group; an amine group; a phosphine oxide
group; an alkoxy group; an aryloxy group; an alkylthioxy
group; an arylthioxy group; an alkylsulfoxy group; an aryl-
sulfoxy group; a silyl group; a boron group; an alkyl group;
a cycloalkyl group; an alkenyl group; an aryl group; an
aralkyl group; an aralkenyl group; an alkylaryl group; an
alkylamine group; an aralkylamine group; a heteroarylamine
group; an arylamine group; an arylheteroarylamine group;
an arylphosphine group; and a heterocyclic group.

[0140] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 is a substituted or
unsubstituted phenyl group; a substituted or unsubstituted
biphenyl group; a substituted or unsubstituted naphthyl
group; a substituted or unsubstituted anthracenyl group; a
substituted or unsubstituted terphenyl group; a substituted or
unsubstituted triphenylenyl group; a substituted or unsub-
stituted phenanthrolinyl group; a substituted or unsubsti-
tuted diphenylamine group, a substituted or unsubstituted
phenylbiphenylamine group, a substituted or unsubstituted
dibiphenylamine group, a substituted or unsubstituted phe-
nylnaphthylamine group, a substituted or unsubstituted tri-
phenylamine group, a substituted or unsubstituted N-phe-
nylfluoreneamine group, a substituted or unsubstituted
N-biphenylfluoreneamine group; a substituted or unsubsti-
tuted phenanthrenyl group; a substituted or unsubstituted
pyridyl group; a substituted or unsubstituted pyrimidinyl
group; a substituted or unsubstituted triazinyl group; a
substituted or unsubstituted quinolinyl group; a substituted
or unsubstituted quinazolinyl group; a substituted or unsub-
stituted carbazole group; a substituted or unsubstituted
dibenzofuranyl group; a substituted or unsubstituted diben-
zothiophenyl group; a substituted or unsubstituted imida-
zopyridine group; a substituted or unsubstituted imidazo-
phenanthridine group; a substituted or unsubstituted
benzimidazoquinazoline group; or a substituted or unsub-
stituted benzimidazophenanthridine group.

[0141] According to one embodiment of the present speci-
fication, Arl may be hydrogen or selected from among the
following structures.

T (Ta)a (T3)s
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Tz

(Ti6)as

Tz (Liada

T2z

(T1g)us

(Tighe  (L20)20

(Ta6)a2s

[0142] Inthe structural formulae, T, to T, are the same as
or different from each other, and each independently hydro-
gen; deuterium; a halogen group; a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkenyl group; a sub-
stituted or unsubstituted aryl group; a substituted or unsub-
stituted heterocyclic group; a substituted or unsubstituted
alkvlamine 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 ring,

[0143] t1, 13, t517. 125 and t26 are the same as or different
from each other, and each independently an integer of 0 to
55

[0144] 12, t4, t6, 19, 110, t12, t14, t17, 120, t22 and t23 are
the same as or different from each other, and each indepen-
dently an integer of 0 to 4,

[0145] t8, t11, t15, t18, t21 and t24 are the same as or
different from each other, and each independently an integer
of 0 to 3,
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[0146] t13 is an integer of O or 1,

[0147] t16 and t19 are the same as or different from each
other, and each independently an integer of 0 to 2,

[0148] when t1 is 2 or greater, T;s are the same as or
different from each other,

[0149] when (2 is 2 or greater, T,s are the same as or
different from each other,

[0150] when t3 is 2 or greater, T,s are the same as or
different from each other,

[0151] when t4 is 2 or greater, T,s are the same as or
different from each other,

[0152] when t5 is 2 or greater, Tss are the same as or
different from each other,

[0153] when t6 is 2 or greater, T,s are the same as or
different from each other,

[0154] when t7 is 2 or greater, T s are the same as or
different from each other,

[0155] when (8 is 2 or greater, Tys are the same as or
different from each other,

[0156] when t9 is 2 or greater, Tys are the same as or
different from each other,

[0157] when t10 is 2 or greater, T,ys are the same as or
different from each other,

[0158] when t11 is 2 or greater, T,;s are the same as or
different from each other,

[0159] when t12 is 2 or greater, T,,s are the same as or
different from each other,

[0160] when t14 is 2 or greater, T,,s are the same as or
different from each other,

[0161] when t15 is 2 or greater, T, s are the same as or
different from each other,

[0162] whentl6is2,T, s are the same as or different from
each other,

[0163] when t17 is 2 or greater, T,,s are the same as or
different from each other,

[0164] when t18 is 2 or greater, T 4s are the same as or
different from each other,

[0165] whent19is2,T,gs are the same as or different from
each other,

[0166] when 120 is 2 or greater, T,s are the same as or
different from each other,

[0167] when (21 is 2 or greater, T,;s are the same as or
different from each other,

[0168] when 22 is 2 or greater, T,,s are the same as or
different from each other,

[0169] when 23 is 2 or greater, T,5s are the same as or
different from each other,

[0170] when t24 is 2 or greater, T,,s are the same as or
different from each other,

[0171] when t25 is 2 or greater, T,ss are the same as or
different from each other, and

[0172] when 26 is 2 or greater, T,¢s are the same as or
different from each other.

[0173] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 may be represented by
the following Chemical Formula 9.
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[Chemical Formula 9]
Y

o
%(Ll l)v_<\' /X3
X24<Y2

[0174] In Chemical Formula 9,

[0175] X, to X, are the same as or different from each
other, and each independently CR or N,

[0176] at least one or more of X, to X; are N,

[0177] Rs are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen group;
a substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substituted or
unsubstituted arylamine group, or adjacent two or more
substituents bond to each other to form a substituted or
unsubstituted ring,

[0178] Y, and Y, are the same as or different from each
other, and each independently a substituted or unsubstituted
aryl group,

[0179] L, is a direct bond; substituted or unsubstituted
arylene; or a substituted or unsubstituted heteroarylene
group, and

[0180] v isan integer of O to 5, and when v is 2 or greater,
L,,s are the same as or different from each other.

[0181] According to one embodiment of the present speci-
fication, Y, and Y, in Chemical Formula 9 are a substituted
or unsubstituted phenyl group; a substituted or unsubstituted
biphenyl group; a substituted or unsubstituted naphthyl
group; a substituted or unsubstituted anthracenyl group; a
substituted or unsubstituted phenanthryl group; a substituted
or unsubstituted terphenyl group or a substituted or unsub-
stituted triphenylene group.

[0182] According to one embodiment of the present speci-
fication, Y, and Y, in Chemical Formula 9 are hydrogen or
may be selected from among the following structures.

Hpn

W/

— Voo
WaWive'a]

(I|‘Ig)hg (Hopo \ /
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[0183]

[0184] H, to H,, are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a ring,

[0185] hl, h3, h5, h7, h9 and hl3 are the same as or
different from each other, and each independently an integer
of 0 to 5,

[0186] h2,h4, h6, h8, h12, h16 and h18 are the same as or
different from each other, and each independently an integer
of 0 to 4,

[0187] h10 and h1l are the same as or different from each
other, and each independently an integer of O to 7,

[0188] h15 and h19 are the same as or different from each
other, and each independently an integer of 0 to 6,

In the structural formulae,

12
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[0189] hl14, h17 and h20 are the same as or different from
each other, and each independently an integer of 0 to 3,
[0190] when hl is 2 or greater, H;s are the same as or
different from each other,

[0191] when h2 is 2 or greater, Hys
different from each other,

[0192] when h3 is 2 or greater, Hys
different from each other,

[0193] when h4 is 2 or greater, H,s
different from each other,

[0194] when h5 is 2 or greater, Hys
different from each other,

[0195] when h6 is 2 or greater, Hgs
different from each other,

[0196] when h7 is 2 or greater, H,s
different from each other,

[0197] when h8 is 2 or greater, Hgs
different from each other,

[0198] when h9 is 2 or greater, Hys
different from each other,

[0199] when h10 is 2 or greater, H, 45 are the same as or
different from each other,

[0200] when h11 is 2 or greater, H, ;s are the same as or
different from each other,

[0201] when h12 is 2 or greater, H, ,s are the same as or
different from each other,

[0202] when h13 is 2 or greater, H, ;5 are the same as or
different from each other,

[0203] when h14 is 2 or greater, H, 45 are the same as or
different from each other,

[0204] when h15 is 2 or greater, H, 55 are the same as or
different from each other,

[0205] when h16 is 2 or greater, H, (s are the same as or
different from each other,

[0206] when h17 is 2 or greater, H, ;s are the same as or
different from each other,

[0207] when h18 is 2 or greater, H, ¢s are the same as or
different from each other,

[0208] when h19 is 2 or greater, H, s are the same as or
different from each other, and

[0209] when h20 is 2 or greater, H,qs are the same as or
different from each other.

[0210] According to one embodiment of the present speci-
fication, Chemical Formula 9 may be selected from among
the following structures, and the following structures may be
each independently substituted with hydrogen; deuterium; a
halogen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a ring.

are the same as or

are the same as or

are the same as or

are the same as or

are the same as or

are the same as or

are the same as or

are the same as or
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[0211] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 may be represented by
the following Chemical Formula 10.

[Chemical Formula 10]

(Laa—y

[0212] In Chemical Formula 10,
[0213] Y,,is CR,R,, NR_ Sor O,
[0214] R, and R, are the same as or different from each

other, and each independently hydrogen; deuterium; a halo-
gen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
substituents bond to each other to form a substituted or
unsubstituted ring,

[0215] R. is hydrogen; deuterium; a halogen group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substituted or
unsubstituted arylamine group, or bonds to adjacent sub-
stituents to form a substituted or unsubstituted ring,

[0216] L, is a direct bond; a substituted or unsubstituted
arylene group; or substituted or unsubstituted heteroarylene,

[0217] G, and G, are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a ring,

[0218] gl is an integer of O to 3, g2 is an integer of 0 to
4 and v2 is an integer of 0 to 5,
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[0219] when gl is 2 or greater, G,s are the same as or
different from each other,

[0220] when g2 is 2 or greater, G,s are the same as or
different from each other, and

[0221] when v2 is 2 or greater, L,;s are the same as or
different from each other.

[0222] According to one embodiment of the present speci-
fication,
[0223] Chemical Formula 10 may be selected from among

the following structures.
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[0224] Inthe structural formulae, B, to B,, are the same as
or different from each other, and each independently hydro-
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gen; deuterium; a halogen group; a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkenyl group; a sub-
stituted or unsubstituted aryl group; a substituted or unsub-
stituted heterocyclic 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 ring,

[0225] R, and R, are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
substituents bond to each other to form a substituted or
unsubstituted ring,

[0226] b1, b3, b5, b8, b17 and b20 are the same as or
different from each other, and each independently an integer
of 0 to 3,

[0227] b2, b4, b6 and b21 are the same as or different from
each other, and each independently an integer of 0 to 4,
[0228] b7, b10 and b19 are the same as or different from
each other, and each independently an integer of 0 to 5,
[0229] b9 and b18 are the same as or different from each
other, and each independently an integer of 0 to 6,

[0230] when bl is 2 or greater, B;s are the same as or
different from each other,

[0231] when b2 is 2 or greater, B,s are the same as or
different from each other,

[0232] when b3 is 2 or greater, B;s are the same as or
different from each other,

[0233] when b4 is 2 or greater, B,s are the same as or
different from each other,

[0234] when b5 is 2 or greater, Bss are the same as or
different from each other,

[0235] when b6 is 2 or greater, Bgs are the same as or
different from each other,

[0236] when b7 is 2 or greater, B,s are the same as or
different from each other,

[0237] when b8 is 2 or greater, Bgs are the same as or
different from each other,

[0238] when b9 is 2 or greater, Bys are the same as or
different from each other,

[0239] when b10 is 2 or greater, B, s are the same as or
different from each other,

[0240] when b17 is 2 or greater, B, s are the same as or
different from each other,

[0241] when b18 is 2 or greater, B, s are the same as or
different from each other,

[0242] when b19 is 2 or greater, B, s are the same as or
different from each other,

[0243] when b20 is 2 or greater, B,.s are the same as or
different from each other, and

[0244] when b21 is 2 or greater, B, s are the same as or
different from each other.

[0245] According to one embodiment of the present dis-
closure, Chemical Formula 10 may be selected from among
the following structures.
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[0246] In the structural formulae, B, to B,;, R, R, bl to
b10 and b17 to b21 have the same definitions as described
above,

[0247] b1l and b14 are the same as or different from each
other, and each independently an integer of O to 3,

[0248] b13 and b16 are the same as or different from each
other, and each independently an integer of 0 to 5,

[0249] b12 and b15 are the same as or different from each
other, and each independently an integer of 0 to 6,

[0250] when b1l is 2 or greater, B,;s are the same as or
different from each other,

[0251] when b12 is 2 or greater, B, ,s are the same as or
different from each other,

[0252] when b13 is 2 or greater, B, ;s are the same as or
different from each other,

[0253] when b14 is 2 or greater, B, ,s are the same as or
different from each other,

[0254] when b15 is 2 or greater, B, 55 are the same as or
different from each other, and

[0255] when b16 is 2 or greater, B, s are the same as or
different from each other.

[0256] According to one embodiment of the present speci-
fication, Chemical Formula 10 may be selected from among
the following structures, and the following structures may be
each independently substituted with hydrogen; deuterium; a
halogen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a ring.

May 17, 2018
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[0257] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 may be represented by
the following Chemical Formula 11.

[Chemical Formula 11]
(G4)g4

i \
T
Lsw— Y1

I N
A

Ga)gs

[0258] In Chemical Formula 11,
[0259] Y,,isCR,orN,
[0260] R, is hydrogen; deuterium; a halogen group; a

substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group,

[0261] L, is a direct bond; substituted or unsubstituted
arylene; or substituted or unsubstituted heteroarylene,
[0262] G5 and G, are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a substituted or unsubstituted alkyl group; a

17
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substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a ring,
[0263] g3 and g4 are the same as or different from each
other, and each independently an integer of 0 to 4,

[0264] V3 is an integer of O to 5,

[0265] when g3 is 2 or greater, G;s are the same as or
different from each other,

[0266] when g4 is 2 or greater, G,s are the same as or
different from each other, and

[0267] when v3 is 2 or greater, L;;s are the same as or
different from each other.

[0268] According to one embodiment of the present speci-
fication, Chemical Formula 11 may be selected from among
the following structures.

Ds)as
’a

(De)as

[0269] Inthe structural formulae, D, to Dy are the same as
or different from each other, and each independently hydro-
gen; deuterium; a halogen group; a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkenyl group; a sub-
stituted or unsubstituted aryl group; a substituted or unsub-
stituted heterocyclic group; a substituted or unsubstituted
alkvlamine 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 ring,

[0270] dl to d8 are the same as or different from each
other, and each independently an integer of 0 to 4,
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[0271] when dI is 2 or greater, D;s are the
different from each other,

[0272] when d2 is 2 or greater, D,s
different from each other,

[0273] when d3 is 2 or greater, Dss
different from each other,

[0274] when d4 is 2 or greater, D,s
different from each other,

[0275] when d5 is 2 or greater, Dss
different from each other,

[0276] when d6 is 2 or greater, Dgs
different from each other,

[0277] when d7 is 2 or greater, D.s
different from each other, and

[0278] when d8 is 2 or greater, Dgs
different from each other.

[0279] According to one embodiment of the present speci-
fication, Chemical Formula 11 may be selected from among
the following structures, and the following structures may be
each independently substituted with hydrogen; deuterium; a
halogen group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group; a
substituted or unsubstituted heteroarylamine group; or a
substituted or unsubstituted arylamine group, or adjacent
two or more substituents bond to each other to form a ring.

same as or

are the same as or

are the same as or

are the same as or

are the same as or

are the same as or

are the same as or
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[0280] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 may be represented by
the following Chemical Formula 12-a or Chemical Formula
12-b.

[Chemical Formula 12-a]

@41)%{21\\/—\
ZZ\/\/

P

[Chemical Formula 12-b]
(P2)n

'f{ (L42ﬂ)v5\<X | \/\
\N -

[0281] In Chemical Formula 12-a and Chemical Formula
12-b,
[0282] 7, and 7, are the same as or different from each

other, and each independently N or CR

[0283] R, is hydrogen; deuterium; a halogen group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substituted or
unsubstituted arylamine group, or adjacent substituents bond
to each other to form a substituted or unsubstituted ring,
[0284] L,, is a direct bond; substituted or unsubstituted
arylene; or substituted or unsubstituted heteroarylene,
[0285] X is an O atom, an S atom or NR,,

[0286] R, is hydrogen; deuterium; a halogen group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a
substituted or unsubstituted alkylamine group; a substituted
or unsubstituted heteroarylamine group; or a substituted or
unsubstituted arylamine group, or adjacent substituents bond
to each other to form a substituted or unsubstituted ring,
[0287] P, and P, are hydrogen; deuterium; a halogen
group; a substituted or unsubstituted alkyl group; a substi-
tuted 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 alkylamine group; a substi-
tuted or unsubstituted heteroarylamine group; or a substi-
tuted or unsubstituted arylamine group, or adjacent two or
more substituents bond to each other to form a ring,

[0288] rl is an integer of O to 5,
[0289] r2 is an integer of O to 4,
[0290] v4 and v5 are the same as or different from each

other, and each independently an integer of 0 to 5,

[0291] when rl is 2 or greater, P;s are the same as or
different from each other,

[0292] when r2 is 2 or greater, P,s are the same as or
different from each other, when v4 is 2 or greater, L,;s are
the same as or different from each other, and when v5 is 2
or greater, L,,s are the same as or different from each other.
[0293] According to one embodiment of the present speci-
fication, Chemical Formula 12-a or Chemical Formula 12-b
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may be selected from among the following structures, and
the following structures may be each independently substi-
tuted with hydrogen; deuterium; a halogen group; a substi-
tuted or unsubstituted alkyl group; a substituted or unsub-
stituted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl group; a
substituted or unsubstituted heterocyclic group; a substituted
or unsubstituted alkylamine group; a substituted or unsub-
stituted heteroarylamine group; or a substituted or unsub-
stituted arylamine group, or adjacent two or more substitu-

ents bond to each other to form a ring.
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[0294] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 may be represented by
the following Chemical Formula 13.
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» [Chemical Formula 13]
12 Pi3

N

[0295] In Chemical Formula 13,

[0296] P,, and P, are the same as or different from each

other, and each independently a substituted or unsubstituted
aryl group; or a substituted or unsubstituted heterocyclic
group.

[0297] According to one embodiment of the present speci-
fication, Chemical Formula 13 may be selected from among
the following structures.

Filn
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[0298] In the structural formulae, F, to F,, are the same as
or different from each other, each independently the same as
or different from each other, and each independently hydro-
gen; deuterium; a halogen group; a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkenyl group; a sub-
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stituted or unsubstituted aryl group; a substituted or unsub- _continued
stituted heterocyclic 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 ring,

[0299] f1, £2, {3, 15, {7, {10, f11 and f14 are an integer of
0to 5,

[0300] {4 and {6 are an integer of O to 7,

[0301] {8, 19, {13, {15 and {17 are an integer of 0 to 4,
[0302] f12 and {16 are an integer of O to 3,

[0303] when f1 is 2 or greater, F;s are the same as or
different from each other,

[0304] when 2 is 2 or greater, F s are the same as or
different from each other,

[0305] when 3 is 2 or greater, Fys are the same as or
different from each other,

[0306] when f4 is 2 or greater, F,s are the same as or
different from each other,

[0307] when f5 is 2 or greater, Fys are the same as or
different from each other,

[0308] when f6 is 2 or greater, F.s are the same as or
different from each other,

[0309] when 7 is 2 or greater, F,s are the same as or
different from each other,

[0310] when 8 is 2 or greater, Fgs are the same as or
different from each other,

[0311] when 9 is 2 or greater, Fys are the same as or
different from each other,

[0312] when f10 is 2 or greater, F, s are the same as or
different from each other, N
[0313] when f11 is 2 or greater, F,;s are the same as or
different from each other,

[0314] when f12 is 2 or greater, F,,s are the same as or
different from each other,

[0315] when f13 is 2 or greater, F ;s are the same as or
different from each other,

[0316] when f14 is 2 or greater, F,,s are the same as or
different from each other,

[0317] when f15 is 2 or greater, F,ss are the same as or
different from each other,

[0318] when f16 is 2 or greater, F,¢s are the same as or
different from each other, and

[0319] when 17 is 2 or greater, F, s are the same as or
different from each other.

[0320] According to one embodiment of the present speci-
fication, Arl may be hydrogen or any one selected from
among the following structures.
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[0321] The structures may be unsubstituted or substituted
with one or more substituents selected from the group
consisting of deuterium; a halogen group; a nitrile group; a
nitro group; a hydroxyl group; a carbonyl group; an ester
group; an imide group; an amine group; a phosphine oxide
group; an alkoxy group; an aryloxy group; an alkylthioxy
group; an arylthioxy group; an alkylsulfoxy group; an aryl-
sulfoxy group; a silyl group; a boron group; an alkyl group;
a cycloalkyl group; an alkenyl group; an aryl group; an
aralkyl group; an aralkenyl group; an alkylaryl group; an
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alkylamine group; an aralkylamine group; a heteroarylamine
group; an arylamine group; an arylheteroarylamine group;
an arylphosphine group; and a heterocyclic group.

[0322] According to one embodiment of the present speci-
fication, Arl in Chemical Formula 1 is a phenyl group; a
biphenyl group; a naphthyl group; an anthracenyl group; a
terphenyl group; a triphenylenyl group; a phenanthrolinyl
group; a diphenylamine group, a phenylbiphenylamine
group, a dibiphenylamine group, a phenylnaphthylamine
group, a triphenylamine group, an N-phenylfluoreneamine
group, an N-biphenylfluoreneamine group; an N,N-diphe-
nylfluoreneamine group; a phenanthrenyl group; a pyridyl
group; a pyrimidinyl group; a triazinyl group; a quinolinyl
group; a quinazolinyl group; a carbazole group; a dibenzo-
furanyl group; a dibenzothiophenyl group; a imidazopyri-
dine group; an imidazophenanthridine group; a benzimida-
zoquinazoline group; or a benzimidazophenanthridine
group, and these may be further substituted.

[0323] Specifically, Arl may be unsubstituted or substi-
tuted with one or more substituents selected from the group
consisting of deuterium; a halogen group; a nitrile group; a
nitro group; a hydroxyl group; a carbonyl group; an ester
group; an imide group; an amine group; a phosphine oxide
group; an alkoxy group; an aryloxy group; an alkylthioxy
group; an arylthioxy group; an alkylsulfoxy group; an aryl-
sulfoxy group; a silyl group; a boron group; an alkyl group;
a cycloalkyl group; an alkenyl group; an aryl group; an
aralkyl group; an aralkenyl group; an alkylaryl group; an
alkylamine group; an aralkylamine group; a heteroarylamine
group; an aryvlamine group; an arvlheteroarylamine group;
an arylphosphine group; and a heterocyclic group.

[0324] According to one embodiment of the present dis-
closure, when L1 is phenylene, Arl may be hydrogen,
deuterium, a phenyl group, a nitrile group, a trimethylsilyl
group, a naphthyl group, a diphenylamine group, a phenyl-
biphenylamine group, a phenylnaphthylamine group, a dibi-
phenylamine group, an N-phenylfluoreneamine group, an
N-biphenylfluoreneamine group, an N,N-diphenylfluore-
neamine group, a triphenylamine group, a pyrrolyl group, a
pyridyl group, a pyrimidinyl group, a triazinyl group, a
quinolinyl group, a quinazolinyl group, a benzimidazole
group, a benzoxazole group, a benzothiazole group, a car-
bazole group, a dibenzofuranyl group, a phenanthrolyl
group; a dibenzothiophene group, a 9,9-dimethylfluorenyl
group, or a diphenylphosphine oxide group, and these may
be further substituted.

[0325] According to one embodiment of the present dis-
closure, when L1 is a quinoliny! group, Arl may be hydro-
gen, a phenyl group, a biphenyl group or a naphthyl group.
[0326] According to one embodiment of the present dis-
closure, when L1 is a quinazolinyl group, Arl may be
hydrogen, a phenyl group, a biphenyl group or a naphthyl
group.

[0327] According to one embodiment of the present dis-
closure, when L1 is a carbazole group, Arl is a phenyl
group.

[0328] According to one embodiment of the present dis-
closure, R1 to R3, R11 and R12 are the same as or different
from each other, and each independently hydrogen; deute-
rium; a halogen group; a nitrile group; a nitro group; a
hydroxyl group; a carbonyl group; an ester group; an imide
group; an amino group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a substi-
tuted or unsubstituted alkyl group; a substituted or unsub-
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stituted cycloalkyl group; a substituted or unsubstituted
alkoxy group; a substituted or unsubstituted aryloxy group;
a substituted or unsubstituted alkylthioxy group; a substi-
tuted or unsubstituted arylthioxy group; a substituted or
unsubstituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted alk-
enyl 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 aralkylam-
ine group; a substituted or unsubstituted heteroarylamine
group; a substituted or unsubstituted arylamine group; a
substituted or unsubstituted arylheteroarylamine group; a
substituted or unsubstituted arylphosphine group; a substi-
tuted or unsubstituted phosphine oxide group; a substituted
or unsubstituted aryl group; or a substituted or unsubstituted
heterocyclic group, or may bond to adjacent groups to form
a substituted or unsubstituted ring.

[0329] According to one embodiment of the present dis-
closure, the substituted or unsubstituted ring formed by R1
to R3, R11 and R12 bonding to adjacent groups may be
substituted or unsubstituted benzene, substituted or unsub-
stituted biphenyl, substituted or unsubstituted naphthalene,
substituted or unsubstituted anthracene, substituted or
unsubstituted phenanthrene, substituted or unsubstituted
fluorene, substituted or unsubstituted pyridine, substituted or
unsubstituted phenanthridine, substituted or unsubstituted
dibenzothiophene, or substituted or unsubstituted carbazole,
but is not limited thereto.

[0330] According to one embodiment of the present dis-
closure, R1 to R3, R11 and R12 are the same as or different
from each other, and each independently selected from the
group consisting of hydrogen, halogen, linear or branched
substituted or unsubstituted alkyl having 1 to 60 carbon
atoms, linear or branched substituted or unsubstituted alk-
enyl having 2 to 60 carbon atoms, linear or branched
substituted or unsubstituted alkvnyl having 2 to 60 carbon
atoms, monocyclic or multicyclic substituted or unsubsti-
tuted cycloalkyl having 3 to 60 carbon atoms, monocyclic or
multicyclic substituted or unsubstituted heterocycloalkyl
having 2 to 60 carbon atoms, monocyclic or multicyclic
substituted or unsubstituted aryl having 6 to 60 carbon
atoms, and monocyclic or multicyclic substituted or unsub-
stituted heteroaryl having 2 to 60 carbon atoms.

[0331] According to one embodiment of the present dis-
closure, R1 to R3, R11 and R12 are the same as or different
from each other, and each independently selected from the
group consisting of hydrogen, monocyclic or multicyclic
substituted or unsubstituted aryl having 6 to 60 carbon atoms
and monocyclic or multicyclic substituted or unsubstituted
heteroaryl having 2 to 60 carbon atoms.

[0332] According to one embodiment of the present dis-
closure, R1 to R3, R11 and R12 are the same as or different
from each other, and may be each independently an aryl
group such as a phenyl group, a biphenylyl group, a naphthyl
group, an anthryl group, a chrysenyl group, a phenanthrenyl
group, a triphenylenyl group, a pyrenyl group, a tetracenyl
group, a pentacenyl group or a fluorenyl group, or a hetero-
cyclic group such as a pyridyl group, a pyrrole group, a
pyridyl group, a pyridazinyl group, a furanyl group, a
thiophene group, an imidazole group, a pyrazole group, an
oxazole group, an isoxazole group, a triazole group, an
isothiazole group, a triazole group, a pyrazinyl group, a
triazine group, a quinolinyl group, an isoquinolinyl group, a
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quinazoline group, a quinoxalinyl group, a naphthyridinyl
group, an acridyl group, a xanthenyl group, a phenanthridi-
nyl group, a diazanaphthalenyl group, a triazaindenyl group,
an indole group, an indolinyl group, an indolizinyl group, a
phthalazinyl group, a pyridopyrimidinyl group, a pyridopy-
razinyl group, a pyrazinopyrazinyl group, a carbazole group,
a benzothiophene group, a benzofuranyl group, a benzimi-
dazole group, a benzothiazole group, a benzoxazole group,
a benzocarbazole group, a dibenzothiophene group, a diben-
zofuranyl group, a dibenzocarbazole group, an indolocarba-
zole group, an indenocarbazole group, a phenanthroline
group, a phenazinyl group, a phenoxazinyl group, a phe-
nothiaziny! group, an imidazopyridinyl group, an imidazo-
phenanthridine group, a benzimidazoquinazolinyl group or
benzimidazophenanthridinyl group, and these may be fur-
ther substituted.

[0333] More specifically, R1 to R3, R11 and R12 may be
a substituted or unsubstituted phenyl group; a substituted or
unsubstituted biphenyl group; a substituted or unsubstituted
naphthyl group; a substituted or unsubstituted anthracenyl
group; a substituted or unsubstituted phenanthrenyl group; a
substituted or unsubstituted fluorenyl group; a substituted or
unsubstituted pyridinyl group; a substituted or unsubstituted
phenanthridiny] group; a substituted or unsubstituted diben-
zothiophene group; or a substituted or unsubstituted carba-
7olyl group.

[0334] According to one embodiment of the present dis-
closure, R1 to R3, R11 and R12 are hydrogen.

[0335] According to one embodiment of the present dis-
closure, R4 and RS are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an amino
group; a substituted or unsubstituted silyl group; a substi-
tuted or unsubstituted boron group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a sub-
stituted or unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsubsti-
tuted alkylsulfoxy group; a substituted or unsubstituted
arylsulfoxy group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aralkyl group; a sub-
stituted or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted aralkylam-
ine group; a substituted or unsubstituted heteroarylamine
group; a substituted or unsubstituted arylamine group; a
substituted or unsubstituted arylheteroarylamine group; a
substituted or unsubstituted arylphosphine group; or a sub-
stituted or unsubstituted phosphine oxide group.

[0336] According to one embodiment of the present dis-
closure, R4 and R5 are the same as or different from each
other, and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted alkenyl group; or a
substituted or unsubstituted phosphine oxide group.

[0337] According to one embodiment of the present dis-
closure, R4 and RS are the same as or different from each
other, and each independently hydrogen, deuterium, or a
linear or branched alkyl group having 1 to 40 carbon atoms.
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[0338] According to one embodiment of the present dis-
closure, R4 and R5 are the same as or different from each
other, and may be hydrogen, methyl, ethyl, propyl, n-propyl,
isopropyl, butyl, n-butyl, isobutyl, tert-butyl, sec-butyl,
1-methyl-butyl, 1-ethyl-butyl, pentyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, hexyl, n-hexyl, [-methylpentyl,
2-methylpentyl, 4-methyl-2-pentyl, 3,3-dimethylbutyl,
2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl, cyclopentyl-
methyl, cyclohectylmethyl, octyl, n-octyl, tert-octyl,
1-methylheptyl, 2-ethylhexyl, 2-propylpentyl, n-nonyl, 2,2-
dimethylheptyl, 1-ethyl-propyl, 1,1-dimethyl-propyl, iso-
hexyl, 4-methylhexyl or 5-methylhexyl, and these may be
further substituted.

[0339] According to one embodiment of the present dis-
closure, R4 and R5 are the same as or different from each
other, and each independently hydrogen, methyl, ethyl,
propyl, isopropyl, butyl or tert-butyl.

[0340] According to one embodiment of the present dis-

closure, R4 and R5 are methyl.

[0341] According to one embodiment of the present dis-
closure, R4 and R5 are hydrogen.

[0342] According to one embodiment of the present dis-
closure, the compound of Chemical Formula 1 may be any
one selected from among the following compounds.
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[0344] According to one embodiment of the present dis-
closure, the compound of Chemical Formula 1 may be any
one selected from among the following compounds.
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closure, the compound of Chemical Formula 1 may be any
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[0347] According to one embodiment of the present dis-
closure, the compound of Chemical Formula 1 may be any
one selected from among the following compounds.
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[0348] According to one embodiment of the present dis-
closure, the compound of Chemical Fornmula 1 may be any
one selected from among the following compounds.
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[0349] According to one embodiment of the present dis-
closure, the compound of Chemical Formula 1 may be any

one selected from among the following compounds.
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[0350] A conjugation length of a compound and an energy
band gap thereof are closely related. Specifically, as a
conjugation length of a compound increases, an energy band
gap thereof decreases. As described above, the cores of the
compounds include limited conjugation, and therefore, the
energy bad gaps are large.

[0351] In the present disclosure, compounds having vari-
ous energy band gaps may be synthesized by introducing
various substituents to positions of Arl, R1 to R4 of the core
structure having a large energy band gap as above. Nor-
mally, an energy band gap is readily controlled by introduc-
ing substituents to a core structure having a large energy
band gap, however, when a core structure has a small energy
band gap, controlling the energy band gap to become large
is difficult. In addition, in the present disclosure, HOMO and
LUMO energy levels may be controlled as well by intro-
ducing various substituents to positions of Arl, R1 to R4 of
the core structure having structures as above.

[0352] Furthermore, by introducing various substituents to
the core structure having structures as above, compounds
having unique properties of the introduced substituents may
be synthesized. For example, by introducing substituents
normally used as hole injection layer materials, hole transfer
layer materials, light emitting layer materials and electron
transfer layer materials used for manufacturing an organic
light emitting device to the core structure, materials satis-
fying needs required for each organic material layer may be
synthesized.
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[0353] In addition, an organic light emitting device
according to one embodiment of the present disclosure

comprises a first electrode, a second electrode, and one or
more organic material layers disposed between the first
electrode and the second electrode, and one or more layers
of the organic material layers comprise the multicyclic
compound.

[0354] The organic light emitting device of the present
disclosure may be manufactured using common methods
and materials used for manufacturing organic light emitting
devices, except that one or more layers of the organic
material layers are formed using the compound described
above.

[0355] The compound may be formed into the organic
material layer using a solution coating method as well as a
vacuum deposition method when manufacturing an organic
light emitting device. Herein, the solution coating method
means spin coating, dip coating, ink jet printing, screen
printing, a spray method, roll coating and the like, but is not
limited thereto.

[0356] The organic material layer of the organic light
emitting device of the present disclosure may be formed in
a single layer structure, but may 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 disclosure may have a structure comprising an
electron blocking layer, 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.

[0357] Accordingly, in the organic light emitting device of
the present disclosure, the organic material layer may com-
prise one or more layers of a hole injection layer, a hole
transfer layer, and a layer carrying out hole injection and
hole transfer at the same time, and one or more layers of the
layers may comprise the compound represented by Chemi-
cal Formula 1.

[0358] In one embodiment of the present disclosure, the
organic material layer comprises an electron blocking layer,
and the electron blocking layer comprises the compound
represented by Chemical Formula 1.

[0359] In another embodiment, the organic material layer
comprises a light emitting layer, and the light emitting layer
comprises the compound represented by Chemical Formula
1. As one example, the compound represented by Chemical
Formula 1 may be comprised as a phosphorescent host
material of the light emitting layer.

[0360] As another example, the organic material layer
comprising the compound represented by Chemical Formula
1 includes the compound represented by Chemical Formula
1 as a host, and comprises other organic compounds, metals
or metal compounds as a dopant.

[0361] As another example, the organic material layer
comprising the compound represented by Chemical Formula
1 comprises the compound represented by Chemical For-
mula 1 as a host, and the compound may be used together
with an iridium (Ir)-based dopant.

[0362] In one embodiment of the present disclosure, the
organic light emitting device is a green organic light emit-
ting device in which the light emitting layer comprises the
compound represented by Chemical Formula 1 as a host.
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[0363] In one embodiment of the present disclosure, the
organic light emitting device is a red organic light emitting
device in which the light emitting layer comprises the
compound represented by Chemical Formula 1 as a host.
[0364] In addition, the organic material layer may com-
prise one or more layers of an electron transfer layer, an
electron injection layer, and a layer carrying out electron
transfer and electron injection at the same time, and one or
more layers of the layers may comprise the compound.
[0365] In another embodiment, the organic material layer
of the organic electronic device comprises a hole transfer
layer, and the hole transfer layer comprises the compound
represented by Chemical Formula 1.

[0366] In another embodiment, the organic material layer
comprises a hole transfer layer and an electron blocking
layer, and at least one of the hole transfer layer and the
electron blocking layer comprises the compound repre-
sented by Chemical Formula 1.

[0367] In such an organic material layer having a multi-
layer structure, the compound may be comprised in a light
emitting layer, a layer carrying out hole injection/hole
transfer and light emission at the same time, a layer carrying
out hole transfer and light emission at the same time, or a
layer carrying out electron transfer and light emission at the
same time, and the like.

[0368] For example, the structure of the organic light
emitting device of the present disclosure may have struc-
tures as shown in FIG. 1 and FIG. 2, however, the structure
is not limited thereto.

[0369] FIG. 1 illustrates a structure of an organic light
emitting device in which an anode (2), a light emitting layer
(3) and a cathode (4) are consecutively laminated on a
substrate (1). In such a structure, the compound may be
included in the light emitting layer (3).

[0370] FIG. 2 illustrates a structure of an organic light
emitting device in which 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) are consecu-
tively laminated on a substrate (1). In such a structure, the
compound may be included in the hole injection layer (5),
the hole transfer layer (6), the light emitting layer (7) or the
electron transfer layer (8).

[0371] In addition, in the structures, an electron blocking
layer may be additionally comprised, and according to one
embodiment, the electron blocking layer may be laminated
on the hole transfer layer, and the light emitting layer may
be laminated thereon in the structures.

[0372] For example. the organic light emitting device
according to the present disclosure may be manufactured by
forming an anode on a substrate by depositing a metal, a
metal oxide having conductivity, or an alloy thereof using a
physical vapor deposition (PVD) method such as sputtering
or e-heam evaporation, forming an organic material layer
including a hole injection layer, a hole transfer layer, a light
emitting layer and an electron transfer layer thereon, and
then depositing a material capable of being used as a cathode
thereon. In addition to such a method, the organic light
emitting device may also be manufactured by consecutively
depositing a cathode material, an organic material layer, and
an anode material on a substrate.

[0373] The organic material layer may have a multilayer
structure comprising a hole injection layer, a hole transfer
layer, an electron blocking layer, a light emitting layer, an
electron transfer layer and the like, but is not limited thereto,
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and may have a single layer structure. In addition, the
organic material layer may be prepared into less numbers of
layers using various polymer materials through a solvent
process such as spin coating, dip coating, doctor blading,
screen printing, ink jet printing or a thermal transfer method
instead of a deposition method.

[0374] As the anode material, materials having large work
function are normally preferred so that hole injection to an
organic material layer is smooth. Specific examples of the
anode material capable of being used in the present disclo-
sure include metals such as vanadium, chromium, copper,
zine and gold, or alloys thereof; metal oxides such as zinc
oxide, indium oxide, indium tin oxide (ITO) and indium zinc
oxide (IZ0O); combinations of metals and oxides such as
Zn0:Al or SnO,:Sb; conductive polymers such as poly(3-
methyl compound), poly[3,4-(ethylene-1,2-dioxy)com-
pound] (PEDT), polypyrrole and polyaniline, but are not
limited thereto.

[0375] As the cathode material, materials having small
work function are normally preferred so that electron injec-
tion to an organic material layer is smooth. Specific
examples of the cathode material include metals such as
magnesium, calcium, sodium, potassium, titanium, indium,
yttrium, lithium, gadolinium, aluminum, silver, tin and lead,
or alloys thereof, multilayer structure materials such as
LiF/Al or LiO,/Al, and the like, but are not limited thereto.
[0376] As the hole injection material, materials having a
highest occupied molecular orbital (HOMO) between the
work function of an anode material and the HOMO of
surrounding organic material layers are preferred as mate-
rials favorably receiving holes from an anode at a low
voltage. Specific examples of the hole injection material
include metal porphyrins, oligothiophene, arylamine-based
organic materials, hexanitrile hexazatriphenylene-based
organic materials, quinacridone-based organic materials,
perylene-based organic materials, anthraquinone, and polya-
niline- and polycompound-based conductive polymers, and
the like, but are not limited thereto.

[0377] As the hole transfer material, materials having high
mobility for holes are suited as materials receiving holes
from an anode or a hole injection layer and transfers the
holes to a light emitting layer. Specific examples thereof
include arylamine-based organic materials, conductive poly-
mers, block copolymers having conjugated parts and non-
conjugated parts together, and the like, but are not limited
thereto.

[0378] As the light emitting material, materials having
favorable quantum efficiency for fluorescence or phospho-
rescence are preferred as materials 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. Spe-
cific examples thereof include 8-hydroxy-quinoline alumi-
num complexes (Alqy); carbazole-based compounds;
dimerized styryl compounds; BAlq; 10-hydroxybenzo qui-
noline-metal compounds; benzoxazole-, benzothiazole- and
benzimidazole-based compounds;  poly(p-phenylenevi-
nylene) (PPV)-based polymers; spiro compounds; polyfluo-
rene, rubrene, and the like, but are not limited thereto.
[0379] The organic material layer including the compound
represented by Chemical Formula 1 includes the compound
represented by Chemical Formula 1 as a host, and the
compound may be used together with an iridium (Ir)-based
dopant.
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[0381] As the electron transfer material, materials having

high mobility for electrons are suited as materials favorably
receiving electrons from a cathode and transferring the
electrons to a light emitting layer. Specific examples thereof
comprise Al complexes of 8-hydroxyquinoline; complexes
including Alqs; organic radical compounds; hydroxyflavon-
metal complexes and the like, but are not limited thereto.

[0382] One embodiment of the present specification
relates to an organic light emitting device comprising the
compound represented by Chemical Formula 1 in one or
more layers of the organic material layers, and comprising a
compound of the following Chemical Formula 14 in the
light emitting layer among the organic material layers.
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[Chemical Formula 14]
Rg
\
N—L;——Ar;
/
Ry A
[0383] In Chemical Formula 14,

[0384] Ar, is a benzofluorene skeleton, a fluoranthene
skeleton, a pyrene skeleton or a chrysene skeleton,

[0385] L, is a single bond, a C4 to Cy, arylene group or a
C; to C;, divalent heterocyclic group,

[0386] R, and R, are the same as or different from each
other, and each independently selected from the group
consisting of a substituted or unsubstituted C; to C,, aryl
group, a substituted or unsubstituted Cs to C;,, heterocyclic
group, a substituted or unsubstituted C, to C;, alkyl group,
and a substituted or unsubstituted C, to C,, aralkyl group,
and Ry and R, may bond to each other to form a saturated
or unsaturated ring,

[0387] ris an integer of 1 or greater, and

[0388] when r is 2 or greater, R¢s are the same as or
different from each other, and R,s are the same as or
different from each other.

[0389] In one embodiment of the present specification, L,
is a single bond or a Cg4 to C,, arylene group.

[0390] In another embodiment, L, is a single bond.
[0391] Inone embodiment of the present specification, Ar;
is a benzofluorene skeleton, a fluoranthene skeleton or a
pyrene skeleton.

[0392] In another embodiment, Ar, is a pyrene skeleton.
[0393] In one embodiment of the present specification, R
and R, are the same as or different from each other, and each
independently a substituted or unsubstituted C, to C,, aryl
group, a substituted or unsubstituted C; to C;, heterocyclic
group, or a substituted or unsubstituted C, to C,, alkyl
group.

[0394] In another embodiment, R and R, are the same as
or different from each other, and each independently a
substituted or unsubstituted C, to Cs, aryl group.

[0395] In another embodiment, R, and R, are the same as
or different from each other, and each independently a
phenyl group unsubstituted or substituted with a germanium
group.

[0396] 1In another embodiment, R and R, are the same as
or different from each other, and each independently a
phenyl group unsubstituted or substituted with a trimethyl-
germanium group.

[0397] Inoneembodiment of the present specification, Ar;
is a pyrene skeleton, L is a single bond, R, and R, are the
same as or different from each other, and each independently
an aryl group unsubstituted or substituted with a germanium
group, and r is 2 in the organic light emitting device.
[0398] Inone embodiment of the present specification, Ar;
is a pyrene skeleton, [, is a single bond, R, is a phenyl
group, R, is a phenyl group substituted with a trimethylger-
manium group, and r is 2 in the organic light emitting
device.

[0399] Inoneembodiment of the present specification, the
compound of Chemical Formula 14 may be comprised as a
dopant of the light emitting layer.

[0400] One embodiment of the present specification
relates to an organic light emitting device comprising the
compound represented by Chemical Formula 1 in one or
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more layers of the organic material layers, and comprising a
compound of the following Chemical Formula 15 in the
light emitting layer among the organic material layers.

[Chemical Formula 15]

(Rg)sz/

[0401]
[0402] R,, is a substituted or unsubstituted 1-naphthyl
group, a substituted or unsubstituted 2-naphthyl group, a
substituted or unsubstituted 1-anthryl group, a substituted or
unsubstituted 2-anthryl group, a substituted or unsubstituted

In Chemical Formula 15,

1-phenanthryl group, a substituted or unsubstituted
2-phenanthryl group, a substituted or unsubstituted
3-phenanthryl group, a substituted or unsubstituted
4-phenanthryl group, a substituted or unsubstituted

9-phenanthryl group, a substituted or unsubstituted 1-naph-
thacenyl group, a substituted or unsubstituted 2-naphthace-
nyl group, a substituted or unsubstituted 9-naphthacenyl
group, a substituted or unsubstituted 1-pyrenyl group, a
substituted or unsubstituted 2-pyrenyl group, a substituted or
unsubstituted 4-pyrenyl group, a substituted or unsubstituted
3-methyl-2-naphthyl group, a substituted or unsubstituted
4-methyl-1-naphthyl group or the following structural for-
mula

[0403] R, is a group selected from the group consisting of
a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a
1-anthryl group, a 2-anthryl group, a 9-anthryl group, a
1-phenanthryl group, a 2-phenanthryl group, a 3-phenan-
thryl group, a 4-phenanthryl group, a 9-phenanthryl group,
a 1-naphthacenyl group, a 2-naphthacenyl group, a 9-naph-
thacenyl group, a 1-pyrenyl group, a 2-pyrenyl group, a
4-pyrenyl group, a 2-biphenylyl group, a 3-biphenylyl
group, a 4-biphenylyl group, a p-terphenyl-4-yl group, a
p-terphenyl-3-yl group, a p-terphenyl-2-yl group, an m-ter-
phenyl-4-yl group, an m-terphenyl-3-yl group, an m-terphe-
nyl-2-y1 group, an o-tolyl group. an m-tolyl group, a p-tolyl
group, a p-t-butylphenyl group, a p-(2-phenylpropyl)phenyl
group, a 3-methyl-2-naphthyl group, a 4-methyl-1-naphthyl
group, a 4-methyl-1-anthryl group, a 4'-methylbiphenylyl
group, a 4"-t-butyl-p-terphenyl-4-yl group and a 3-fluo-
ranthenyl group,

[0404] R, and R, are the same as or different from each
other, and each independently a substituted or unsubstituted
aryl group having 6 to 50 carbon atoms, a substituted or



US 2018/0138421 Al

unsubstituted heteroaryl group having 5 to 50 nuclear atoms,
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms, a substituted or unsubstituted alkoxy group
having 1 to 50 carbon atoms, a substituted or unsubstituted
aralkyl group having 6 to 50 carbon atoms, a substituted or
unsubstituted aryloxy group having 5 to 50 nuclear atoms, a
substituted or unsubstituted arylthio group having 5 to 50
nuclear atoms, a substituted or unsubstituted alkoxycarbonyl
group having 1 to 50 carbon atoms, a carboxyl group, a
halogen atom, a cyano group, a nitro group or a hydroxyl
group, and

[0405] s1 and s2 are each an integer of 0 to 4.

[0406] In one embodiment of the present specification,
R, is a substituted or unsubstituted 1-naphthyl group or a
substituted or unsubstituted 2-naphthyl group.

[0407] In another embodiment, R, is a substituted or
unsubstituted 1-naphthyl group.

[0408] In another embodiment, R, is a 1-naphthyl group.
[0409] In one embodiment of the present specification,
R,; is a phenyl group, a 1-naphthyl group or a 2-naphthyl
group.

[0410] In another embodiment, R, ; is a 2-naphthyl group.
[0411] In one embodiment of the present specification, Rg
and R, are the same as or different from each other, and each
independently a substituted or unsubstituted aryl group
having 6 to 50 carbon atoms, a substituted or unsubstituted
heteroaryl group having 5 to 50 carbon atoms, or a substi-
tuted or unsubstituted alkyl group having 1 to 50 carbon
atoms.

[0412] In one embodiment of the present specification, Ry
and R, are the same as or different from each other, and each
independently a substituted or unsubstituted aryl group
having 6 to 50 carbon atoms, or a substituted or unsubsti-
tuted heteroaryl group having 5 to 50 carbon atoms.

[0413] In one embodiment of the present specification, s1
and s2 are each an integer of 0 to 2.

[0414]

[0415] In one embodiment of the present specification,
R,,and R, are the same as or different from each other, and
each independently a 1-naphthyl group or a 2-naphthyl
group, and sl and s2 are 0.

[0416] In another embodiment, R, is a 1-naphthyl group,
R,; is a 2-naphthyl group, and s1 and s2 are 0.

[0417] In one embodiment of the present specification, the
compound of Chemical Formula 15 may be comprised as a
host of the light emitting layer.

[0418] In one embodiment of the present specification,
one or more layers of the organic material layers comprise
the compound represented by Chemical Formula 1, and the
compound of Chemical Formula 14 and the compound of
Chemical Formula 15 are comprised in the light emitting
layer among the organic material layers in the organic light
emitting device.

[0419] Another embodiment relates to an organic light
emitting device comprising the compound represented by
Chemical Formula in one or more layers of the organic
material layers, comprising the compound of Chemical
Formula 14 in which Ar; is a pyrene skeleton, L, is a single
bond, R, and R, are an aryl group unsubstituted or substi-
tuted with a germanium group, and r is 2, and including the
compound of Chemical Formula 15 in whichR,,and R ; are
the same as or different from each other, and each indepen-

In another embodiment, s1 and s2 are 0.
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dently a 1-naphthyl group or a 2-naphthyl group, and s1 and
s2 are 0, in the light emitting layer among the organic
material layers.

[0420] The organic light emitting device according to the
present specification may be a top-emission type, a bottom-
emission type or a dual-emission type depending on the
materials used.

[0421] The compound according to the present disclosure
may also be used in organic electronic devices including
organic solar cells, organic photo conductors, organic tran-
sistors and the like under a similar principle used in the
organic light emitting device.

Mode for Disclosure

[0422] A method for preparing the compound of Chemical
Formula 1 and manufacture of an organic light emitting
device using the same will be described in detail in the
following examples. However, the following examples are
for illustrative purposes only, and the scope of the present
disclosure is not limited thereto.

Synthesis Example

<Preparation Example A> Preparation of
Compound of Chemical Formula 2-1

[0423] A compound of Chemical Formula 2-1 was pre-
pared using the following reaction formula.

1) Synthesis of Intermediate A

TP,
K,CO;

—_—

THEF/H,O,
reflux

PFBS, K,CO3;
—_—
ACN, rt.

[0424]
PPh;
.

,\* 1,2-dichlorobenzene

TTP, NaOH
1,4-dioxane/H,0,
reflux
- B\ OH
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-continued 1) Synthesis of Intermediate B

[0427]

HCl(portion)

—_—
Q HO S04, 1. Br
N O

OH
i ' +
NNH,

Pdy(dba)s,

g NaOtBu
_—
Toluene,

O O reflux

H

+
NN on
A I
HN
2) Synthesis of Compound of Chemical Formula
2-1 0
[0425] 1.p-TsOH 2.DDQ
EtOH, reflux THF
I Arl—L1—1,

OH
Arl—LI1—Br, %
Arl—L1—C] PFBS, K,CO3
Pd(t-BusP),, ACN, rt.
NaOtBu
_—
Xylene, reflux
ONF
I
N
+
A
Trl
Irl

N
TTP, NaOH
1, 4-dioxane/H,0, reflux
B OH

7N

HO OH
- HO HCl(portion)
N H,S0,,rt.
<Preparation Example B> Preparation of
Compound of Chemical Formula 2-2 O
[0426] A compound of Chemical Formula 2-2 was pre-
pared using the following reaction formula.
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-continued
O NH

B

2) Synthesis of Compound of Chemical Formula

2-2
[0428]
Arl—L1—1I,
Arl—L1—Br,
Arl—L1—Cl
Pd(t-BusP)s,

NaOtBu

NH _—
Xylene, reflux

B

[0429] In the present specification, a reaction in which
both R4 and RS of Chemical Formula 1 are a methyl group
is illustrated as in A and B, however, those skilled in the art
may substitute R4 and RS of Chemical Formula 1 with other
examples using compounds (starting materials), reaction
methods and reaction conditions known in the art.

<Preparation Example 1> Preparation of
Compound 1-1 (Compound of Chemical Formula
2-1-1)

Pd(t-BusP),,

NaOtBu

+ —_—

' Xylene,

[0430]

q
N

reflux

A
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-continued

N

v
o8

[0431] After completely dissolving Compound A (15.0 g,
45.02 mmol) and iodobenzene (10.10 g, 49.53 mmol) in 150
ml of xylene in a 500 ml round bottom flask under nitrogen
atmosphere, sodium tert-butoxide (5.62 g, 58.53 mmol) and
then bis(tri-tert-butylphosphine) palladium(0) (0.12 g, 0.23
mmol) were added thereto, and the result was heated and
stirred for 3 hours. The result was cooled to room tempera-
ture and filtered to remove salts, then xylene was vacuum
concentrated, and the result was columned using tetrahy-
drofuran:hexane=1:10 to prepare Compound 1-1 (11.51 g,
vield: 94%).

[0432] MS[M+H]*=410

O

<Preparation Example 2> Preparation of
Compound 1-2 (Compound of Chemical Formula

2-1-4)
[0433]

q
N

O O Pd(-BusP),,

NaOtBu
+ [
' Xylene, reflux
A I
N
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[0434] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 4-iodobiphenyl (13.87 g, 49.53 mmol) in
190 ml of xylene in a 500 ml round bottom flask under
nitrogen atmosphere, sodium tert-butoxide (5.62 g, 58.53
mmol) and then bis(tri-tert-butylphosphine) palladium(0)
(0.12 g, 0.23 mmol) were added thereto, and the result was
heated and stirred for 5 hours. The result was cooled to room
temperature and filtered to remove salts, then xylene was
vacuum concentrated, and the result was columned using
tetrahydrofuran:hexane=1:8 to prepare Compound 1-2 (12.
54 g, yield: 80%).

[0435] MS[M+H]"=486

<Preparation Example 3> Preparation of
Compound 1-3 (Compound of Chemical Formula
2-1-10)

[0436]

QOO |
0

Br

Pd(t-BuzP),, NaOtBu
T
Xylene, reflux

N

ST
o8

[0437] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-bromo-9,9-dimethyl-9H-fluorene (13.47
2, 49.53 mmol) in 180 ml of xylene in a 500 ml round
bottom flask under nitrogen atmosphere, sodium tert-butox-
ide (5.62 g, 58.53 mmol) and then bis(tri-tert-butylphos-
phine) palladium(0) (0.12 g, 0.23 mmol) were added thereto,
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and the result was heated and stirred for 5 hours. The result
was cooled to room temperature and filtered to remove salts,
then xylene was vacuum concentrated, and the result was
columned using tetrahydrofuran:hexane=1:15 to prepare
Compound 1-3 (12.42 g, yield: 79%)).

[0438] MS[M+H]*=526

<Preparation Example 4> Preparation of
Compound of Compound 1-4 (Compound of
Chemical Formula 2-1-46)

[0439]

Pd(t-BuzP), NaOtBu
.
Xylene, reflux

30
-

[0440] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-chloro-4,6-diphenyl-1,3,5-triazine (15.
41 g, 49.53 mmol) in 210 ml of xylene in a 500 ml round
bottom flask under nitrogen atmosphere, sodium tert-butox-
ide (5.62 g, 58.53 mmol) and then bis(tri-tert-butylphos-
phine) palladium(0) (0.12 g, 0.23 mmol) were added thereto,
and the result was heated and stirred for 5 hours. The result
was cooled to room temperature and filtered to remove salts,
then xylene was vacuum concentrated, and the result was
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columned using tetrahydrofuranhexane=1:7 to prepare
Compound 1-4 (14.92 g, yield: 88%).

[0441] MS[M+H]*=565

<Preparation Example 5> Preparation of
Compound 1-5 (Compound of Chemical Formula

2-1-47)
[0442]
q
N,
' +
A
O AN O Pd(t-BugP);, NaOtBu
_—
| Xylene, reflux
N\(N
Cl
NYN
N
[0443] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 2-chloro-4,6-diphenylpyrimidine (15.40 g,
49.53 mmol) in 220 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
2, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
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xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:7 to prepare Com-
pound 1-5 (13.43 g, yield: 84%).

[0444] MS[M=+H]*=564

<Preparation Example 6> Preparation of
Compound 1-6 (Compound of Chemical Formula

2-1-48)
[0445]
q
N,
' +
A
N\ Pd(t-Bu;P),, NaOtBu
| Xylene, reflux
NFA
Cl
N,
| x
NFA
N
[0446] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 4-chloro-2,6-diphenylpyrimidine (15.40 g,
49.53 mmol) in 220 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
g, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:7 to prepare Com-
pound 1-6 (12.36 g, yield: 79%).

[0447] MS[M+H]*=564
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<Preparation Example 7> Preparation of
Compound 1-7 (Compound of Chemical Formula
2-1.74)

[0448]

%
“

U
-

[0449] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-chloro-4,6-diphenylpyridine (15.40 g,
49.53 mmol) in 210 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
g, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:7 to prepare Com-
pound 1-7 (11.84 g, yield: 73%).

[0450] MS[M+H]"=563

Pd(t-BusP),, NaCtBu
-
Xylene, reflux
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<Preparation Example 8> Preparation of
Compound 1-8 (Compound of Chemical Formula
2-137)

[0451]

H

A

N /N
T

Pd(t-BuzP), NaOtBu
7 .
Xylene, reflux

Ve
N
1

-0

[0452] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-chloro-4-phenylquinazoline (11.39 g,
49.53 mmol) in 220 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
2, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:5 to prepare Com-
pound 1-8 (13.43 g, yield: 84%).

[0453] MS[M+H]*=538



US 2018/0138421 Al

<Preparation Example 9> Preparation of
Compound 1-9 (Compound of Chemical Formula
2-1-39)

[0454]
H
N

A

\ O Pd(t-BusP),, NaOtBu

|

Xylene, reflux
\(

Cl

N N

[0455]  After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-chloro-4-(naphthalen-2-yl)quinazoline
(14.36 g, 49.53 mmol) in 240 ml of xylene in a 500 m1 round
bottom flask under nitrogen atmosphere, sodium tert-butox-
ide (5.62 g, 58.53 mmol) and then bis(tri-tert-butylphos-
phine) palladium(0) (0.12 g, 0.23 mmol) were added thereto,
and the result was heated and stirred for 3 hours. The result
was cooled to room temperature and filtered to remove salts,
then xylene was vacuum concentrated, and the result was
columned using tetrahydrofuranthexane=1:5 to prepare
Compound 1-9 (11.55 g, yield: 65%).

[0456] MS[M+H]"=588
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<Preparation Example 10> Preparation of
Compound 1-10 (Chemical Formula 2-1-41)

[0457]

7

N\(N

Cl

Pdt-BusP), NaOtBu
.

Xylene, reflux

()

[0458] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 4-([1,1'-biphenyl]-4-y1)-2-chloroquinazo-
line (14.35 g, 49.53 mmol) in 240 ml of xylene in a 500 ml
round bottom flask under nitrogen atmosphere, sodium
tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-tert-
butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 5
hours. The result was cooled to room temperature and
filtered to remove salts, then xylene was vacuum concen-
trated, and the result was columned using tetrahydrofuran:
hexane=1:5 to prepare Compound 1-10 (17.51 g, yield:
93%).

[0459] MS[M+H]*=614
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<Preparation Example 11> Preparation of
Compound 1-11 (Compound of Chemical Formula
2-1-19)

[0460]

H
N,

O'Q

A

N O
Pd(t-BuzP);, NaOtBu

Br

Xylene, reflux

o

®

-0
s

[0461] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 3-bromo-9-phenyl-9H-carbazole (15.90 g,
49.53 mmol) in 200 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
g, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:6 to prepare Com-
pound 1-11 (13.15 g, yield: 82%).

[0462] MS[M+H]*=575
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<Preparation Example 12> Preparation of
Compound 1-12 (Compound of Chemical Formula
2-1-32)

[0463]

q
N

Q,O

A

(i

-

Pd(t-BusP), NaOtBu

Xylene, reflux

[0464] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 3-bromo-9-phenyl-9H-carbazole (15.90 g,
49.53 mmol) in 230 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
2, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuranhexane=1:6 to prepare Com-
pound 1-12 (14.95 g, yield: 87%).

[0465] MS[M+H]"=575

(D
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<Preparation Example 13> Preparation of
Compound 1-13 (Compound of Chemical Formula
2-1-20)

[0466]

H
N

Q'Q

A

Pd(t-BusP),, NaOtBu
- -

Xylene, reflux

[0467] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-bromo-9-phenyl-9H-carbazole (15.90 g,
49.53 mmol) in 230 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
2, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:6 to prepare Com-
pound 1-13 (12.02 g, yield: 76%).

[0468] MS[M+H]*=575
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<Preparation Example 14> Preparation of
Compound 1-14 (Compound of Chemical Formula
2-123)

[0469]

O'Q

A

we

Pd(t-BusP),, NaOtBu
e,

Xylene, reflux

we

Br

[0470] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 4-bromo-N,N-diphenylaniline (15.92 g,
49.53 mmol) in 190 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
2, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:10 to prepare Com-
pound 1-14 (11.01 g, yield: 64%).

[0471] MS[M+H]*=577
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<Preparation Example 15> Preparation of
Compound 1-15 (Compound of Chemical Formula
2-1-25)

[0472]

Q.O

OO

Pd(t-BusP),,
NaOtBu

Xylene, reflux

Br

O N

N,

o »

&

[0473] After completely dissolving Compound A (15.0 g,
45.02 mmol) and N-([1,1'-biphenyl]-4-y1)-N-(4-bromophe-
nyl)-[1,1f-biphenyl]-4-amine (21.81 g, 49.53 mmol) in 210
ml of xylene in a 500 m1 round bottom flask under nitrogen
atmosphere, sodium tert-butoxide (5.62 g, 58.53 mmol) and
then bis(tri-tert-butylphosphine) palladium(0) (0.12 g, 0.23
mmol) were added thereto, and the result was heated and
stirred for 5 hours. The result was cooled to room tempera-
ture and filtered to remove salts, then xylene was vacuum
concentrated, and the result was columned using tetrahy-
drofuran:hexane=1:7 to prepare Compound 1-15 (18.54 g,
vield: 85%).

[0474] MS[M+H]*=729
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<Preparation Example 16> Preparation of
Compound 1-16 (Compound of Chemical Formula
2-1-26)

[0475]

)=
N,

Q'O

A
Q O’ Pd(t-BusP)z,
N NaOtBu
—_—

Xylene, reflux

Br

o o

.,
o8

[0476] After completely dissolving Compound A (15.0 g,
45.02 mmol) and N-([1,1'-biphenyl]-4-y1)-N-(4-bromophe-
nyl)-9,9-dimethyl-9H-fluoren-2-amine  (22.05 g, 49.53
mmol) in 210 ml of xylene in a 500 ml round bottom flask
under nitrogen atmosphere, sodium tert-butoxide (5.62 g,
58.53 mmol) and then bis(tri-tert-butylphosphine) palladium
(0) (0.12 g, 0.23 mmol) were added thereto, and the result
was heated and stirred for 5 hours. The result was cooled to
room temperature and filtered to remove salts, then xylene
was vacuum concentrated, and the result was columned
using tetrahydrofuran:hexane=1:7 to prepare Compound
1-16 (19.66 g, vield: 87%).

[0477] MS[M+H]*=769

O
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<Preparation Example 17> Preparation of
Compound 1-17 (Compound of Chemical Formula
2-1-28)

[0478]

9
O
9e

®
®

O

Pd(t-BusP), NaOtBu
e

Xylene, reflux

/
/
\
4

D

X

»

()
o

[0479] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 4'-bromo-N,N-diphenyl-[1,1'-biphenyl]-4-
amine (19.82 g, 49.53 mmol) in 210 ml of xylene in a 500
ml round bottom flask under nitrogen atmosphere, sodium
tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-tert-
butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 5
hours. The result was cooled to room temperature and
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filtered to remove salts, then xylene was vacuum concen-
trated, and the result was columned using tetrahydrofuran:
hexane=1:6 to prepare Compound 1-17 (1744 g, yield:
89%).
[0480] MS[M+H]*=653

<Preparation Example 18> Preparation of
Compound 1-18 (Compound of Chemical Formula

2-1-46)
[0481]
q
N,
' +
A
N
Q/ Q
AN Pd(t-BusP),, NaOtBu
Xylene, reflux
Br
N,
O\r Y@
N . N
N
[0482] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-tri-
azine (19.17 g, 49.53 mmol) in 290 ml of xylene in a 500 ml
round bottom flask under nitrogen atmosphere, sodium
tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-tert-
butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 5
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hours. The result was cooled to room temperature and
filtered to remove salts, then xylene was vacuum concen-
trated, and the result was columned using tetrahydrofuran:
hexane=1:7 to prepare Compound 1-18 (17.88 g, yield:
87%).
[0483] MS[M+H]*=641

<Preparation Example 19> Preparation of
Compound 1-19 (Compound of Chemical Formula

2-1-76)
[0484]
H
N
-0
A
N
X
1 ! Pd(t-BusP)s, NaOtBu
_—
4 Xylene, reflux
Br
N
N 4 \
=\
N O
[0485] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-tri-
azine (19.17 g, 49.53 mmol) in 240 ml of xylene in a 500 ml
round bottom flask under nitrogen atmosphere, sodium
tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-tert-
butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 5
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hours. The result was cooled to room temperature and
filtered to remove salts, then xylene was vacuum concen-
trated, and the result was columned using tetrahydrofuran:
hexane=1:7 to prepare Compound 1-19 (1541 g, yield:
76%).
[0486] MS[M+H]™=641

<Preparation Example 20> Preparation of
Compound 1-20 (Compound of Chemical Formula

2-1-53)
[0487]
q
N,
-0
A
O
< > | < >
P
Pd(t-BuyP)y, NaOtBu
Xylene, reflux
Br
O
|
P
N
[0488] After completely dissolving Compound A (15.0 g,

45.02 mmol) and (4-bromophenyl)diphenylphosphine oxide
(16.35 g, 49.53 mmol) in 280 ml of xylene in a 500 m1 round
bottom flask under nitrogen atmosphere, sodium tert-butox-
ide (5.62 g, 58.53 mmol) and then bis(tri-tert-butylphos-
phine) palladium(0) (0.12 g, 0.23 mmol) were added thereto,
and the result was heated and stirred for 5 hours. The result
was cooled to room temperature and filtered to remove salts,
then xylene was vacuum concentrated, and the result was
columned using tetrahydrofuran:hexane=1:8 to prepare
Compound 1-20 (11.01 g, yield: 64%).

[0489] MS[M+H]*=610
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<Preparation Example 21> Preparation of
Compound 1-21 (Compound of Chemical Formula
2-1-52)

[0490]

H
N

-0
-

.

N, _N
E/E Pd(t-BusP),, NaOtBu
Br

B —
Xylene, reflux

Q
”
-

[0491] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-(4-bromophenyl)-1-phenyl-1H-benzo[d]
imidazole (17.24 g, 49.53 mmol) in 210 ml of xylene in a
500 ml round bottom flask under nitrogen atmosphere,
sodium tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-
tert-butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 5
hours. The result was cooled to room temperature and
filtered to remove salts, then xylene was vacuum concen-
trated, and the result was columned using tetrahydrofuran:
hexane=1:11 to prepare Compound 1-21 (16.12 g, yield:
89%).

[0492]

Z,

MS[M+H]*=602

May 17, 2018

<Preparation Example 22> Preparation of
Compound 1-22 (Compound of Chemical Formula

2-1-54)
[0493]
a
N,
-0
A
©) N
7 Pd(t-BusP),, NaOtBu
Xylene, reflux
Br
O y N
N
[0494] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 2-(4-bromophenyl)benzo[d]oxazole (13.
52 g, 49.53 mmol) in 210 ml of xylene in a 500 ml round
bottom flask under nitrogen atmosphere, sodium tert-butox-
ide (5.62 g, 58.53 mmol) and then bis(tri-tert-butylphos-
phine) palladium(0) (0.12 g, 0.23 mmol) were added thereto,
and the result was heated and stirred for 5 hours. The result
was cooled to room temperature and filtered to remove salts,
then xylene was vacuum concentrated, and the result was
columned using tetrahydrofuran:hexane=1:8 to prepare
Compound 1-22 (12.16 g, yield: 77%).

[0495] MS[M+H]*=527
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<Preparation Example 23> Preparation of
Compound 1-23 (Compound of Chemical Formula

2-1-63)
[0496]
1
N
-0
A
S N
4 Pd(t-Bu;P),, NaOtBu
———
Xylene, reflux
Br
S; Y N
N
[0497] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 2-(4-bromophenyl)benzo[d]thiazole (14.
31 g, 49.53 mmol) in 210 ml of xylene in a 500 ml round
bottom flask under nitrogen atmosphere, sodium tert-butox-
ide (5.62 g, 58.53 mmol) and then bis(tri-tert-butylphos-
phine) palladium(0) (0.12 g, 0.23 mmol) were added thereto,
and the result was heated and stirred for 5 hours. The result
was cooled to room temperature and filtered to remove salts,
then xylene was vacuum concentrated, and the result was

columned using tetrahydrofuranthexane=1:8 to prepare
Compound 1-23 (14.19 g, yield: 87%).

[0498] MS[M+H]"=543

May 17, 2018

<Preparation Example 24> Preparation of
Compound 1-24 (Compound of Chemical Formula
2-1-76)

[0499]
a
N
' +
A
AN O Pd(t-BusP)y,
NaOtBu
N S N Xylene,
reflux
Br

[0500] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-([1,1'-biphenyl]-4-y1)-4-(3-bromophe-
nyl)-6-phenyl-1,3,5-triazine (19.17 g, 49.53 mmol) in 300
ml of xylene in a 500 ml round bottom flask under nitrogen
atmosphere, sodium tert-butoxide (5.62 g, 58.53 mmol) and
then bis(tri-tert-butylphosphine) palladium(0) (0.12 g, 0.23
mmol) were added thereto, and the result was heated and
stirred for 5 hours. The result was cooled to room tempera-
ture and filtered to remove salts, then xylene was vacuum
concentrated, and the result was columned using tetrahy-
drofuran:hexane=1:4 to prepare Compound 1-24 (18.91 g,
yield: 88%).

[0501] MS[M+H]*=717



US 2018/0138421 Al

<Preparation Example 25> Preparation of
Compound 1-25 (Compound of Chemical Formula
2-1-77)

[0502]

Pd(t-BusP),,
NaOtBu

_—
Xylene,
reflux

[0503] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-(3-bromophenyl)-4-(dibenzo[b,d]furan-
2-y1)-6-phenyl-1,3,5-triazine (19.17 g, 49.53 mmol) in 300
ml of xylene in a 500 ml round bottom flask under nitrogen
atmosphere, sodium tert-butoxide (5.62 g, 58.53 mmol) and
then bis(tri-tert-butylphosphine) palladium(0) (0.12 g, 0.23
mmol) were added thereto, and the result was heated and
stirred for 4 hours. The result was cooled to room tempera-
ture and filtered to remove salts, then xylene was vacuum
concentrated, and the result was columned using tetrahy-
drofuran:hexane=1:5 to prepare Compound 1-25 (17.42 g,
yield: 79%).

[0504] MS[M+H]*=731
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<Preparation Example 26> Preparation of
Compound 1-26 (Compound of Chemical Formula
2-1-64)

[0505]

Q' O

A

&
Q-

Pd(t-BuzP),, NaOtBu
_— =
Xylene, reflux

& N

.,
o8

[0506] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 9-chlorobenzoli]benzo[4,5]imidazo[1,2-f]
phenanthridine (17.43 g, 49.53 mmol) in 300 ml of xylene
in a 500 ml round bottom flask under nitrogen atmosphere,
sodium tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-
tert-butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 12
hours. The result was cooled to room temperature and
filtered to remove salts, then xylene was vacuum concen-
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trated, and the result was columned using tetrahydrofuran:

hexane=1:3 to prepare Compound 1-26 (17.09 g, yield:

87%).

[0507] MS[M+H]*=650

<Preparation Example 27> Preparation of

Compound 1-27 (Compound of Chemical Formula
2-1-78)

[0508]

H
N

Lo

A

O

Pd(t-BusP),, NaOtBu

Xylene, reflux

[0509] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 2-bromo-1,10-phenanthroline (12.78 g,
49.53 mmol) in 300 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62

, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 5 hours. The result was
cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
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umned using tetrahydrofuran:hexane=1:7 to prepare Com-
pound 1-27 (12.44 g, yield: 78%).
[0510] MS[M+H]*=512

<Preparation Example 28> Preparation of
Compound 1-28 (Compound of Chemical Formula
2-1-43)

|
N
Br

[0511]

Pd{t-BuzP),, NaOtBu
.
Xylene, reflux

[0512] After completely dissolving Compound A (15.0 g,
45.02 mmol) and 8-(4-bromophenyl)quinolone (10.10 g,
49.53 mmol) in 150 ml of xylene in a 500 ml round bottom
flask under nitrogen atmosphere, sodium tert-butoxide (5.62
2, 58.53 mmol) and then bis(tri-tert-butylphosphine) palla-
dium(0) (0.12 g, 0.23 mmol) were added thereto, and the
result was heated and stirred for 2 hours. The result was
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cooled to room temperature and filtered to remove salts, then
xylene was vacuum concentrated, and the result was col-
umned using tetrahydrofuran:hexane=1:10 to prepare Com-
pound 1-28 (12.64 g, yield: 82%).

[0513] MS[M+H]*=537

<Preparation Example 29> Preparation of
Compound 1-29 (Compound of Chemical Formula

2-1-44)
[0514]
H
N,
. +
A
Naw Pd(t-BusP),, NaOtBu
Xylene, reflux
N o N
Cl
N
==
N . N
N
[0515] After completely dissolving Compound A (15.0 g,

45.02 mmol) and 6-chlorobenzo[4,5]imidazo[1,2-c]qui-
nazoline (12.53 g, 49.53 mmol) in 150 ml of xylene in a 500
ml round bottom flask under nitrogen atmosphere, sodium
tert-butoxide (5.62 g, 58.53 mmol) and then bis(tri-tert-
butylphosphine) palladium(0) (0.12 g, 0.23 mmol) were
added thereto, and the result was heated and stirred for 5
hours. The result was cooled to room temperature and
filtered to remove salts, then xylene was vacuum concen-
trated, and the result was columned using tetrahydrofuran:
hexane=1:6 to prepare Compound 1-29 (14.22 g, yield:
86%).

[0516] MS[M+H]*=551
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<Preparation Example 30> Compound Synthesis of
Following Compounds 1-30 to 1-58

o6
00
SN
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-continued
1-56
vV
N,
. N\
)
1-57
i N
1-58

[0518] Compounds 1-30 to 1-58 were prepared in the
same manner as in Preparation Examples 1 to 29, the
methods of preparing Compounds 1-1 to 1-29, except that
Compound B was used instead of Compound A as the
starting material.

Example 1-1

[0519] 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 clean-
ing 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 trans-
ferred to a plasma cleaner. In addition, the substrate was
cleaned for 5 minutes using oxygen plasma, and then
transferred to a vacuum depositor.

[0520] On the transparent ITO electrode prepared as
above, a hole injection layer was formed by thermal vacuum
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depositing hexanitrile hexaazatriphenylene (HAT) of the
following chemical formula to a thickness of 500 A.

[HAT]
CN
CN
NZ |
NC N. N
Y
Z
NC N |N
N\ CN
CN

[0521] A hole transfer layer was formed on the hole
injection layer by vacuum depositing the following com-
pound  4-4'-bis[N-(1-naphthyl)-N-phenylamino|biphenyl
(NPB) (300 A), a material transferring holes.

[NPB]

[0522] Subsequently. an electron blocking layer was
formed on the hole transfer layer by vacuum depositing

Compound 1-1 (compound of the following Chemical For-
mula 2-1-1) to a film thickness of 100 A.

[Chemical Formula 2-2-1]

N,
[0523] Subsequently, a light emitting layer was formed on

the electron blocking layer to a film thickness of 300 A by
vacuum depositing BH and BD as follows in a weight ratio
of 25:1.
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(BH]

(BD]

e/
| ~
[ET1]
N
N
N
L [LiQ]
1
O/
N,
N
Va

[0524] On the light emitting layer, an electron injection
and transfer layer was formed to a thickness of 300 A by
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vacuum depositing Compound ET1 and the lithium quino-
late (LiQ) compound 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.
[0525] An organic light emitting device was manufactured
by maintaining, in the above-mentioned processes, the depo-
sition rates of the organic materials at 0.4 A/sec to 0.7 A/sec,
the deposition rates of the lithium fluoride and the aluminum
of the cathode at 0.3 A/sec and 2 A/sec, respectively, and the
degree of vacuum during the deposition at 2x1077 torr to
5x107° torr.

Example 1-2

[0526] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-2 was used instead of Compound 1-1.

Example 1-3

[0527] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-3 was used instead of Compound 1-1.

Example 1-4

[0528] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-11 was used instead of Compound 1-1.

Example 1-5

[0529] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-12 was used instead of Compound 1-1.

BExample 1-6

[0530] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-13 was used instead of Compound 1-1.

Example 1-7

[0531] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-14 was used instead of Compound 1-1.

Example 1-8

[0532] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-15 was used instead of Compound 1-1.

Example 1-9

[0533] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-16 was used instead of Compound 1-1.

Example 1-10

[0534] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-17 was used instead of Compound 1-1.
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Example 1-11

[0535] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-30 was used instead of Compound 1-1.

Example 1-12

[0536] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-31 was used instead of Compound 1-1.

Example 1-13

[0537] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-32 was used instead of Compound 1-1.

Example 1-14

[0538] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-40 was used instead of Compound 1-1.

Example 1-15

[0539] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-41 was used instead of Compound 1-1.

Example 1-16

[0540] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-42 was used instead of Compound 1-1.

Example 1-17

[0541] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-43 was used instead of Compound 1-1.

Example 1-18

[0542] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-44 was used instead of Compound 1-1.

Example 1-19

[0543] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-45 was used instead of Compound 1-1.

Example 1-20

[0544] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound 1-46 was used instead of Compound 1-1.

Comparative Example 1

[0545] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that the
following Compound EB1 was used instead of Compound
1-1.
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[EB1]

TCTA

[0546] When a current was applied to the organic light
emitting devices manufactured in Examples 1-1 to 1-20 and
Comparative Example 1, results of Table 1 were obtained.

TABLE 1

Compound
(Electron Voltage  Efficiency Color
Blocking (V@10  (cd/A@10  Coordinate
Layer) mA/cm®)  mA/em?) x, )

Example 1-1 Compound 3.79 6.65 (0.138, 0.127)
1-1

Example 1-2 Compound 3.64 6.75 (0.139, 0.122)
1-2

Example 1-3 Compound 375 6.66 (0.138, 0.126)
1-3

Example 1-4 Compound 3.96 6.31 (0.138, 0.127)
1-11

Example 1-5 Compound 3.93 6.42 (0.137, 0.125)
1-12

Example 1-6 Compound 3.82 6.47 (0.136, 0.125)
1-13

Example 1-7 Compound 3.80 6.51 (0.136, 0.127)
1-14

Example 1-8 Compound 3.87 6.35 (0.136, 0.125)
1-15

Example 1-9 Compound 3.86 6.34 (0.137, 0.125)
1-16

Example 1-10 Compound 3.85 6.31 (0.138, 0.125)
1-17

Example 1-11 Compound 3.85 6.33 (0.136, 0.125)
1-30

Example 1-12 Compound 3.81 6.32 (0.137, 0.125)
1-31

Example 1-13 Compound 3.89 6.30 (0.136, 0.125)
1-32

Example 1-14 Compound 3.89 6.50 (0.138, 0.126)
1-40

Example 1-15 Compound 3.84 6.52 (0.137, 0.125)
1-41

Example 1-16 Compound 3.80 6.50 (0.136, 0.127)
1-42

Example 1-17 Compound 3.81 6.55 (0.135, 0.127)
1-43

Example 1-18 Compound 3.84 6.51 (0.138, 0.127)
1-44
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TABLE 1-continued

Compound
(Electron Voltage  Efficiency Color
Blecking (V@10 (cd/A@10  Coordinate
Layer) mA/em?)  mA/em?) x,v)
Example 1-19 Compound 3.78 6.59 (0.137, 0.125)
1-45
Example 1-20 Compound 3.84 6.46 (0.137, 0.125)
1-46
Comparative EBI (TCTA)  4.33 501 (0.136,0.127)
Example 1
[0547] As shown in Table 1, the organic light emitting

device manufactured using the compound of the present
disclosure as an electron blocking layer exhibited excellent
properties in terms of efficiency, driving voltage and/or
stability of the organic light emitting device when compared
to an existing organic light emitting device using TCTA
since the compound of the present disclosure performed a
role of blocking electrons.

[0548] Based on the results of Table 1, it was identified
that the compound according to the present disclosure had
an excellent electron blocking ability and was capable of
being used in an organic light emitting device.

<Example 2-1> to <Example 2-20>

[0549] Experiments were carried out in the same manner
as in Example 1-1 except that the compounds of Examples
1-1 to 1-20 were used as the hole transfer layer instead of
NPB.

Comparative Example 2-1

[0550] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that the
following compound of HT1 (NPB) was used instead of
Compound 1-1.

[HT1]

Comparative Example 2-2

[0551] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that the
following compound of HT2 (TCTA) was used instead of
Compound 1-1.
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NQNQ&

TCTA

[0552] When a current was applied to the organic light
emitting devices manufactured in Examples 2-1 to 2-20, and
Comparative Example 2-1 and Comparative Example 2-2,
results of Table 2 were obtained.

TABLE 2

Compound
(Hole Voltage  Efficiency Color
Transfer (V@10 (cd/A@10  Coordinate
Layer) mA/em?)  mA/em?) x,v)

Example 2-1 Compound 4.35 5.65 (0.138, 0.127)
1-1

Example 2-2 Compound 422 5.55 (0.139, 0.122)
1-2

Example 2-3 Compound 4.38 5.66 (0.138, 0.126)
1-3

Example 2-4 Compound 4.59 5.39 (0.138, 0.127)
1-11

Example 2-5 Compound 4.55 542 (0.137, 0.125)
1-12

Example 2-6 Compound 4.46 5.47 (0.136, 0.125)
1-13

Example 2-7 Compound 4.48 5.51 (0.136, 0.127)
1-14

Example 2-8 Compound 4.53 5.35 (0.136, 0.125)
1-15

Example 2-9 Compound 4.49 5.34 (0.137, 0.125)
1-16

Example 2-10 Compound 4.52 5.38 (0.138, 0.125)
1-17

Example 2-11 Compound 4.54 5.46 (0.136, 0.125)
1-30

Example 2-12 Compound 4.46 5.36 (0.137, 0.125)
1-31

Example 2-13 Compound 4.41 5.31 (0.136, 0.125)
1-32

Example 2-14 Compound 4.50 5.50 (0.138, 0.126)
1-40

Example 2-135 Compound 4.43 5.52 (0.137, 0.125)
1-41
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TABLE 2-continued

Compound
(Hole Voltage  Efficiency Color
Transfer (V@10 (cd/A@10  Coordinate
Layet) mA/em?)  mA/em?) x,v)

Example 2-16 Compound 4.57 5.58 (0.136, 0.127)
1-42

Example 2-17 Compound 4.56 5.55 (0.135, 0.127)
1-43

Example 2-18 Compound 4.44 5.51 (0.138, 0.127)
1-44

Example 2-19 Compound 4.41 5.59 (0.137, 0.125)
1-45

Example 2-20 Compound 4.58 5.46 (0.137, 0.125)
1-46

Comparative HT1 (NPB) 5.46 471 (0.136,0.127)

Example 2-1

Comparative HT2 (TCTA)  5.21 495  (0.136,0.127)

Example 2-2

[0553] As shown in Table 2, the organic light emitting

device manufactured using the compound of the present
disclosure as a hole transfer layer exhibited excellent prop-
erties in terms of efficiency, driving voltage and/or stability
of the organic light emitting device when compared to
Comparative Examples 2-1 and 2-2 using TCTA and NPB.

[0554] Based on the results of Table 2, it was identified
that the compound according to the present disclosure had
an excellent hole transfer ability and was capable of being
used in an organic light emitting device.

[0555] Based on the results of Tables 1 and 2, it was
identified that the compound according to the present dis-
closure had an excellent hole transfer ability as well as an
excellent electron blocking ability, and was capable of being
used in an organic light emitting device.

Comparative Example 3

[0556] A glass substrate on which indium tin oxide (ITO)
was coated as a thin film to a thickness of 1,000 A was
placed in detergent-dissolved distilled water and ultrasonic
cleaned. Herein, a product of Fischer Co. was used as the
detergent, and as the distilled water, distilled water filtered
twice with a filter manufactured by Millipore Co. was used.
After the ITO was cleaned for 30 minutes, ultrasonic clean-
ing 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 trans-
ferred to a plasma cleaner. In addition, the substrate was
cleaned for 5 minutes using oxygen plasma, and then
transferred to a vacuum depositor.

[0557] An organic EL device was manufactured by form-
ing a light emitting element in the order of m-MTDATA (60
nm)/TCTA (80 nm)/CBP+10% Ir(ppy), (300 nm)/BCP (10
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nm)/Alg; (30 nm)/LiF (1 nm) Al (200 nm) on the transpar-
ent ITO electrode prepared as above using CBP as a host.

[0558] Structures of the m-MTDATA, the TCTA, the
Ir(ppy);. the CBP and the BCP are each as follows.

m-MTDATA

SO
spelene

T

C n@

Ir(ppy)3

Z

ey
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-continued

BCP

CBP

[0559] The compounds synthesized in the synthesis
examples were high-purity sublimation purified using com-
monly known methods, and then a green organic light
emitting device was manufactured using a method as below.

Example 3-1

[0560] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-4 was used instead of CBP.

Example 3-2

[0561] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-5 was used instead of Compound CBP.

Example 3-3

[0562] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-6 was used instead of Compound CBP.

Example 3-4

[0563] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-7 was used instead of Compound CBP.

Example 3-5

[0564] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-11 was used instead of Compound CBP.

Example 3-6

[0565] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-12 was used instead of Compound CBP.

Example 3-7

[0566] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-13 was used instead of Compound CBP.
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Example 3-8

[0567] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-18 was used instead of Compound CBP.

Example 3-9

[0568] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-19 was used instead of Compound CBP.

Example 3-10

[0569] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-24 was used instead of Compound CBP.

Example 3-11

[0570] An organic hght emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-25 was used instead of Compound CBP.

Example 3-12

[0571] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-26 was used instead of Compound CBP.

Example 3-13

[0572] An organic hght emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-33 was used instead of Compound CBP.

Example 3-14

[0573] An organic hght emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-34 was used instead of Compound CBP.

Example 3-15

[0574] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-35 was used instead of Compound CBP.

Example 3-16

[0575] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-36 was used instead of Compound CBP.

Example 3-17

[0576] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-40 was used instead of Compound CBP.

Example 3-18

[0577] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-41 was used instead of Compound CBP.

Example 3-19

[0578] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-42 was used instead of Compound CBP.



US 2018/0138421 Al

Example 3-20

[0579] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-47 was used instead of Compound CBP.

Example 3-21

[0580] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-48 was used instead of Compound CBP.

Example 3-22

[0581] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-53 was used instead of Compound CBP.

Example 3-23

[0582] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-54 was used instead of Compound CBP.

Example 3-24

[0583] An organic light emitting device was manufactured
in the same manner as in Comparative Example 3 except that
Compound 1-55 was used instead of Compound CBP.

[0584] When a current was applied to the organic light
emitting devices manufactured in Comparative Example 3,
and Examples 3-1 to 3-24, results of Table 3 were obtained.

TABLE 3
Voltage Efficiency

Compound (V10 (cd/A@10  EL Peak
(Host) mA/em®)  mA/em?) (nm)

Comparative CBP 732 38.12 516

Example 3

Example 3-1 Compound 640 46.33 517
1-4

Example 3-2 Compound 642 46.24 516
1-5

Example 3-3 Compound 641 4572 517
1-6

Example 3-4 Compound 642 45.65 518
1-7

Example 3-5 Compound 6.60 42.31 517
1-8

Example 3-6 Compound 6.53 42.63 517
1-9

Example 3-7 Compound 6.61 42.62 516
1-12

Example 3-8 Compound 6.62 42.64 517
1-16

Example 3-9 Compound 6.52 45.42 516
1-17

Example 3-10 Compound 6.41 46.30 518
1-18

Example 3-11 Compound 6.42 42.70 517
1-19

Example 3-12 Compound 6.63 42.76 516
1-20

Example 3-13 Compound 6.60 44.93 517
1-21

Example 3-14 Compound 6.44 45.84 516
1-24

Example 3-15 Compound 6.61 44.72 518
1-28
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TABLE 3-continued

Voltage Efficiency

Compound (V@10 (cd/A@10  EL Peak
(Host) mA/ecm?)  mA/cm?) (nm)

Example 3-16 Compound 6.59 44.65 517
1-29

Example 3-17 Compound 6.68 4431 515
1-30

Example 3-18 Compound 6.53 44.63 516
1-31

Example 3-19 Compound 6.54 44.62 516
1-32

Example 3-20 Compound 6.57 44.64 517
1-33

Example 3-21 Compound 6.54 45.08 518
1-36

Example 3-22 Compound 6.66 44.72 517
1-40

Example 3-23 Compound 6.52 44.70 517
1-41

Example 3-24 Compound 6.53 44.76 517
1-42

[0585] As a result of the tests, it was identified that the

green organic light emitting devices of Examples 3-1 to 3-24
using the compound represented by Chemical Formula 1
according to the present disclosure as a host material of a
light emitting layer exhibited excellent performance in terms
of current efliciency and driving voltage when compared to
the green organic light emitting device of Comparative
Example 3 using existing CBP. It was seen that the com-
pounds having triazine, pyrimidine, pyridine and the like as
substituents are suited as a green light emitting organic
device.

<Example 4-1> to <Example 4-16>

[0586] The compounds synthesized in the synthesis
examples were high-purity sublimation purified using com-
monly known methods, and then a red organic light emitting
device was manufactured using a method as below.

[0587] AnITO glass was patterned so that a light emitting
area became a 2 mmx2 mm size, and then cleaned. After
installing the substrate in a vacuum chamber, the base
pressure was set at 1x10° torr, and as organic materials on
the ITO, DNTPD (700 A) and &-NPB (300 A) were formed,
1-4, 1-5, 1-8, 1-9, 1-10, 1-26, 1-27, 1-29, 1-33, 1-34, 1-37,
1-38, 1-39, 1-55, 1-56 or 1-58 prepared by the present
disclosure was used as a host (90 wt %), the following
(pic),Ir(acac) (10 wt %) was vacuum deposited (300 A) as
a dopant, and Alg, (350 A) LiF (5 A) and Al (1,000 A) were
formed in a film form in this order, and measurements were
carried out at 0.4 mA.
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[0588] Structures of the DNTPD, the a-NPB, the (pic),lr
(acac) and the Alg, are as follows.

[DNTPD]

[0-NPB]
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-continued
[(pig)2Ir(acac)]

[Algs]

Comparative Example 4

[0589] An organic light emitting device for Comparative
Example 4 was manufactured in the same manner as in the
examples except that, in the device structure, CBP that is
much used as a general phosphorescent host material was
used as a host of the light emitting layer instead of the
organic light emitting compounds prepared by the present
disclosure.

[0590] For the organic electroluminescent devices manu-
factured according to Examples 4-1 to 4-16 and Compara-
tive Example 4, a voltage, current density, luminance, a
color coordinate and a lifespan were measured, and the
results are shown in the following Table 4. T95 means time
taken for the luminance decreasing to 95% of its initial
luminance (5000 nit)

TABLE 4

Voltage

(V@10  Luminance  CIEx T95
Category Host Dopant mA/cm?2) V) (edim® CIEy ()
Example Compound  [(pig),Ir (acac)] 4.3 1860 0.670 0329 465
4-1 1-4
Example Compound  [(pig),Ir (acac)] 4.2 1850 0.674 0325 415
4-2 1-§
Example Compound  [(pig),Ir (acac)] 4.1 1900 0.672 0327 440
4-3 1-8
Example Compound  [(pig),Ir (acac)] 4.3 1840 0.673 0335 435
4-4 1-9
Example Compound  [(pig),Ir (acac)] 4.0 1790 0.675 0333 405
4-5 1-10
Example Compound  [(pig),Ir (acac)] 4.2 1810 0.670 0339 420
4-6 1-26
Example Compound  [(pig),Ir (acac)] 4.3 1970 0.671 0338 445
4-7 1-27
Example Compound  [(pig),Ir (acac)] 4.3 1860 0.668 0329 465
4-8 1-29
Example Compound  [(piq),Ir (acac)] 4.2 1950 0.673 0325 415
4-9 1-33
Example Compound  [(pig),Ir (acac)] 4.1 1900 0.670 0327 440
4-10 1-34
Example Compound  [(pig),Ir (acac)] 4.3 1940 0.671 0335 435

4-11 1-37
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TABLE 4-continued
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Voltage

(V@10  Luminance  CIEx T95
Category Host Dopant mA/em?) V) (cd/m?) CIBy (hr)
Example Compound  [(pig),Ir (acac)] 4.0 1990 0.674 0.333 405
4-12 1-38
Example Compound  [(pig),Ir (acac)] 4.2 1910 0.675 0339 420
4-13 1-39
Example Compound  [(pig),Ir (acac)] 43 1970 0.671 0.338 445
4-14 1-55
Example Compound  [(pig),Ir (acac)] 43 1960 0.668 0.329 465
4-15 1-56
Example Compound  [(pig),Ir (acac)] 4.2 1950 0.674 0325 415
4-16 1-58
Comparative CBP [(piq),Ir (acac)] 7.5 820 0.679 0.339 160
Example 4
[0591] As aresult of the tests, it was identified that the red pound  4-4'-bis[N-(1-naphthyl)-N-phenylamino|biphenyl

organic light emitting devices of Examples 4-1 to 4-16 using
Compounds 1-4, 1-5, 1-8, 1-9, 1-10, 1-26, 1-27, 1-29, 1-33,
1-34,1-37,1-38, 1-39, 1-55, 1-56 and 1-58 prepared accord-
ing to the present disclosure as a host material of a light
emitting layer exhibited excellent performance in terms of
current efficiency, driving voltage and lifespan when com-
pared to the red organic light emitting device of Compara-
tive Example 4 using existing CBP.

Example 5-1

[0592] 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 clean-
ing 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 trans-
ferred to a plasma cleaner. In addition, the substrate was
cleaned for 5 minutes using oxygen plasma, and then
transferred to a vacuum depositor.

[0593] On the transparent ITO electrode prepared as
above, a hole injection layer was formed by thermal vacuum
depositing hexanitrile hexaazatriphenylene (HAT) of the
following chemical formula to a thickness of 500 A.

[HAT]
CN
CN
N |
NC N N
7YY
S
NC N |N
N\ CN
CN

[0594] A hole transfer layer was formed on the hole
injection layer by vacuum depositing the following com-

(NPB) (400 A), a material transferring holes.

[NPB]

avats
oY

[0595] Subsequently. a light emitting layer was formed on
the hole transfer layer to a film thickness of 300 A by
vacuum depositing BH and BD as follows in a weight ratio
of 25:1.

[BH]
a
E\
P
E\
~
909
PN
/\| AN
N VZ
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-continued
[BD]

e/
| N
L [LiQ]
1
O/
N
A
a

[0596] On the light emitting layer, an electron injection
and transfer layer was formed to a thickness of 300 A by
vacuum depositing Compound 1-4 prepared in Preparation
Example 4 and the lithium quinolate (LiQ) compound 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. An organic light emitting
device was manufactured by maintaining, in the above-
mentioned processes, the deposition rates of the organic
materials at 0.4 A/sec to 0.7 A/sec, the deposition rates of the
lithium fluoride and the aluminum of the cathode at 0.3
A/sec and 2 A/sec, respectively, and the degree of vacuum
during the deposition at 2x10” torr to 5x10° torr.

Example 5-2

[0597] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-5 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-3

[0598] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-6 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-4

[0599] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-7 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-5

[0600] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-20 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-6

[0601] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-21 was used as
the electron transfer layer instead of Compound 1-4.
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Example 5-7

[0602] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-22 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-8

[0603] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-23 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-9

[0604] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-24 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-10

[0605] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-25 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-11

[0606] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-26 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-12

[0607] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-27 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-13

[0608] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-28 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-14

[0609] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-29 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-15

[0610] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-33 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-16

[0611] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-34 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-17

[0612] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-35 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-18

[0613] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-36 was used as
the electron transfer layer instead of Compound 1-4.
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Example 5-19

[0614] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-49 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-20

[0615] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-50 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-21

[0616] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-51 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-22

[0617] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-52 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-23

[0618] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-53 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-24

[0619] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-54 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-25

[0620] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-55 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-26

[0621] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-56 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-27

[0622] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-57 was used as
the electron transfer layer instead of Compound 1-4.

Example 5-28

[0623] An experiment was carried out in the same manner
as in Example 5-1 except that Compound 1-58 was used as
the electron transfer layer instead of Compound 1-4.

Comparative Example 5

[0624] An experiment was carried out in the same manner
as in Example 5-1 except that the following Compound ET1
was used as the electron transfer layer instead of Compound
1-4.
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[ET1]

[0625] When a current was applied to the organic light
emitting devices manufactured in Examples 5-1 to 5-28 and
Comparative Example 5, results of Table 5 were obtained.

TABLE 5
Voltage Efficiency

Compound (V@10 (cd/A@10  EL Peak
(Host) mA/em?)  mA/em?) (nm)

Example 5-1 Compound 6.88 41.93 517
1-4

Example 5-2 Compound 6.85 41.79 518
1-5

Example 5-3 Compound 6.19 46.15 517
1-6

Example 5-4 Compound 6.28 4431 515
1-7

Example 5-5 Compound 6.23 45.63 516
1-20

Example 5-6 Compound 6.29 45.62 516
1-21

Example 5-7 Compound 6.17 46.64 517
1-22

Example 5-8 Compound 6.14 46.68 518
1-23

Example 5-9 Compound 648 44.83 517
1-24

Example 5-10 Compound 646 45.24 516
1-25

Example 5-11 Compound 6.84 41.94 518
1-26

Example 5-12 Compound 6.95 42.22 517
1-27

Example 5-13 Compound 6.83 41.75 515
1-28

Example 5-14 Compound 6.15 46.16 516
1-29

Example 5-15 Compound 6.24 44.34 516
1-33

Example 5-16 Compound 6.25 45.62 517
1-34

Example 5-17 Compound 6.27 45.64 518
1-35

Example 5-18 Compound 6.15 46.66 517
1-36

Example 5-19 Compound 6.13 46.67 516
1-49

Example 5-20 Compound 6.42 4441 518
1-50
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TABLE 5-continued

Voltage Efficiency

Compound (Vw10 (cd/A@10  EL Peak
(Host) mA/em?)  mA/em?) (nm)

Example 5-21 Compound 6.47 45.55 517
1-51

Example 5-22 Compound 6.82 41.74 515
1-52

Example 5-23 Compound 6.94 42.62 516
1-53

Example 5-24 Compound 6.81 41.55 516
1-54

Example 5-25 Compound 6.18 46.16 517
1-55

Example 5-26 Compound 6.27 44.94 518
1-56

Example 5-27 Compound 6.23 45.32 517
1-57

Example 5-28 Compound 6.24 45.14 516
1-58

Comparative ET1 727 32.52 517

Example 5

[0626] As shown in Table 5, it was identified that
Examples 5-1 to 5-28 had excellent electron transfer and
injection abilities when compared to Comparative Example
5. It was seen that the compounds having triazine, benzimi-
dazole, arylphosphine, quinoline, benzothiazole, imidazo-
quinazoline and the like as substituents were suited in an
organic light emitting device.
[0627] Hereinbefore, preferred embodiments of the pres-
ent disclosure (electron blocking layer, hole transfer layer,
green light emitting layer, red light emitting layer, electron
transfer layer) have been described, however, the present
disclosure is not limited thereto, and various modifications
may be made within the scope of the claims and the detailed
descriptions, and the modifications are also included in the
scope of the present disclosure.

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

[Chemical Formula 1]

wherein, in Chemical Formula 1,

L1 is a direct bond; substituted or unsubstituted arylene;
or substituted or unsubstituted heteroarylene;

m is an integer of 0 to 5;

when m is 2 or greater, L1s are the same as or different
from each other;

Arl is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; a hydroxyl group; a carbonyl
group; an ester group; an imide group; an amino group;
a substituted or unsubstituted silyl group; a substituted
or unsubstituted boron group; a substituted or unsub-
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stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a
substituted or unsubstituted alkylthioxy group; a sub-
stituted or unsubstituted arylthioxy group; a substituted
or unsubstituted alkylsulfoxy group; a substituted or
unsubstituted arylsulfoxy group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alky-
laryl group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted aralkylamine
group; a substituted or unsubstituted heteroarylamine
group; a substituted or unsubstituted arylamine group;
a substituted or unsubstituted arylheteroarylamine
group; a substituted or unsubstituted arylphosphine
group; a substituted or unsubstituted phosphine oxide
group; a substituted or unsubstituted aryl group; or a
substituted or unsubstituted heterocyclic group;

a, b and ¢ are each an integer of 0 to 4;

R1 to R3 are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group;
a substituted or unsubstituted boron group; a substi-
tuted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsub-
stituted alkoxy group; a substituted or unsubstituted
aryloxy group; a substituted or unsubstituted alkylthi-
oxy group; a substituted or unsubstituted arylthioxy
group; a substituted or unsubstituted alkylsulfoxy
group; a substituted or unsubstituted arylsulfoxy group;
a substituted or unsubstituted alkenyl group; a substi-
tuted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsub-
stituted alkylaryl group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted
aralkylamine group; a substituted or unsubstituted het-
eroarylamine group; a substituted or unsubstituted
arylamine group; a substituted or unsubstituted aryl-
heteroarylamine group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted
phosphine oxide group; a substituted or unsubstituted
aryl group; or a substituted or unsubstituted heterocy-
clic group, or bond to adjacent groups to form a
substituted or unsubstituted ring;

when a is 2 or greater, R1s are the same as or different
from each other;

when b is 2 or greater, R2s are the same as or different
from each other;

when ¢ is 2 or greater, R3s are the same as or different
from each other; and

R4 and R5 are the same as or different from each other,
and each independently hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; a hydroxyl
group; a carbonyl group; an ester group; an imide
group; an amino group; a substituted or unsubstituted
silyl group; a substituted or unsubstituted boron group;
a substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkoxy group; a substituted or unsubsti-
tuted aryloxy group; a substituted or unsubstituted
alkylthioxy group; a substituted or unsubstituted aryl-
thioxy group; a substituted or unsubstituted alkylsul-
foxy group; a substituted or unsubstituted arylsulfoxy
group; a substituted or unsubstituted alkenyl group; a
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substituted or unsubstituted aralkyl group; a substituted _continued
or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsub-
stituted alkylamine group; a substituted or unsubsti-
tuted aralkylamine group; a substituted or unsubstituted
heteroarylamine group; a substituted or unsubstituted
arylamine group; a substituted or unsubstituted aryl-
heteroarylamine group; a substituted or unsubstituted
arylphosphine group; or a substituted or unsubstituted
phosphine oxide group.
2. The compound of claim 1, wherein the compound
represented by Chemical Formula 1 is represented by the
following Chemical Formula 2-1 or Chemical Formula 2-2:

[Chemical Formula 4]

[Chemical Formula 2-1]

[Chemical Formula 5]

\\au)c

wherein, in Chemical Formula 2-1 and Chemical Formula
2-2,
L1, m, Arl, a, b, c and R1 to R5 have the same definitions
as in Chemical Formula 1.
3. The compound of claim 1, wherein the compound
represented by Chemical Formula 1 is represented by any
one of the following Chemical Formulae 3 to &:

[Chemical Formula 3]
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_continued when p3 is 2 or greater, Uss are the same as or different
[Chemical Formula 8] from each other;
(R12), when p4 is 2 or greater, U,s are the same as or different

from each other; and

when p5 is 2 or greater, Uss are the same as or different
from each other.

7. The compound of claim 1, wherein Arl in Chemical
Formula 1 is hydrogen or any one selected from among the

/ following structures:
(R2); =/

\

: § i : % . .
R3)e
wherein, in Chemical Formulae 3 to 8, O O O O
R2toR5, L1, Arl, b, ¢ and m each independently have the

same definition as in Chemical Formula 1;
p is an integer of 0 to 2;

q is an integer of 0 to 4;
R11 and R12 each independently have the same definition

as R1 in Chemical Formula 1; O
when p is 2, R11s are the same as or different from each O O O

other; and '

when q is 2 or greater, R12s are the same as or different
from each other.
4. (canceled)

5. The compound of claim 1, wherein R4 and R5 are an 6
alkyl group.
6. The compound of claim 1, wherein L1 is a direct bond

or selected from among the following structures:

TSI Yoy ®
T IoUT 1
: :

s

A

in the structural formulae, U, to Us are the same as or

different from each other, and each independently N
hydrogen; deuterium; a halogen group; a substituted or
unsubstituted alkyl group; a substituted or unsubsti-

S

tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group;, a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group;

a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or
adjacent two or more substituents bond to each other to O
form a ring; N
pl, p2 and p3 are an integer of 0 to 4, and p4 and p5 are
an integer of 0 to 3;
when pl is 2 or greater, U;s are the same as or different 0

from each other;
when p2 is 2 or greater, U,s are the same as or different
from each other;
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-continued -continued
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-continued -continued

O O="? O=F
0 |
o, GO C
7 @
N

Z
8. The compound of claim 1, wherein Arl in Chemical

Formula 1 is any one selected from among the following
structures:



US 2018/0138421 Al

(Ty)e (T3)3

(Ts)zs

(Ta6)6

in the structural formulae, T, to T,, are the same as or
different from each other, and each independently
hydrogen; deuterium; a halogen group; a substituted or
unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group;
a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or
adjacent two or more substituents bond to each other to
form a ring;

tl, 13, t5 17, 125 and 26 are the same as or different from
each other, and each independently an integer of 0 to 5;

123
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12, t4, 16, 19, 110, t12, t14, t17, 120, 122 and 123 are the
same as or different from each other, and each inde-
pendently an integer of 0 to 4;

18, t11, t15, 118, 121 and t24 are the same as or different
from each other, and each independently an integer of
0to 3;

t13 is an integer of 0 or 1;

t16 and t19 are the same as or different from each other,
and each independently an integer of 0 to 2;

when t1 is 2 or greater, T s are the same as or different
from each other;

when t2 is 2 or greater, T,s are the same as or different
from each other;

when 3 is 2 or greater, T s are the same as or different
from each other;

when t4 is 2 or greater, T,s are the same as or different
from each other;

when t5 is 2 or greater, Tss are the same as or different
from each other;

when t6 is 2 or greater, Tys are the same as or different
from each other;

when t7 is 2 or greater, T.s are the same as or different
from each other;

when t8 is 2 or greater, Tgs are the same as or different
from each other;

when t9 is 2 or greater, Tys are the same as or different
from each other;

when t10 is 2 or greater, T, s are the same as or different
from each other;

when t11 is 2 or greater, T, ;s are the same as or different
from each other;

when t12 is 2 or greater, T ,s are the same as or different
from each other;

when t14 is 2 or greater, T, ,s are the same as or different
from each other;

when t15 is 2 or greater, T, s are the same as or different
from each other;

when t16 is 2, T, ;s are the same as or different from each
other;

when t17 is 2 or greater, T, s are the same as or different
from each other;

when t18 is 2 or greater, T, ¢s are the same as or different
from each other;

when t19 is 2, T, gs are the same as or different from each
other;

when 120 is 2 or greater, T,s are the same as or different
from each other;

when 21 is 2 or greater, T,,s are the same as or different
from each other;

when 122 is 2 or greater, T,,s are the same as or different
from each other;

when t23 is 2 or greater, T,,s are the same as or different
from each other;

when t24 is 2 or greater, T,,s are the same as or different
from each other;

when 125 is 2 or greater, T,5s are the same as or different
from each other; and

when 126 is 2 or greater, T,s are the same as or different
from each other.

9. The compound of claim 1, wherein Arl in Chemical

Formula 1 is represented by any one of the following
Chemical Formulae 9 to 11:
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[Chemical Formula 9]

Yz

wherein, in Chemical Formula 9,

X, to X, are the same as or different from each other, and
each independently CR or N;

at least one or more of X, to X; are N;

Rs are the same as or different from each other, and each
independently hydrogen;

deuterium; a halogen 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 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 ring;

Y, and Y, are the same as or different from each other, and
each independently substituted or unsubstituted aryl;

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

v is an integer of 0 to 5, and when v is 2 or greater, L,,s
are the same as or different from each other,

[Chemical Formula 10]

L2z

wherein, in Chemical Formula 10,

Y,; is CR,R,, NR_, S or O;

R, and R, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substi-
tuted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted alky-
lamine group; a substituted or unsubstituted het-
eroarylamine group; or a substituted or unsubstituted
arylamine group, or adjacent substituents bond to each
other to form a ring;

R.. is hydrogen; deuterium; a halogen group; a substituted
or unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group;
a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or
bonds to adjacent groups to form a ring;

124

May 17, 2018

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

G, and G, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substi-
tuted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted alky-
lamine 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 ring;

gl is an integer of 0 to 3, g2 is an integer of 0 to 4, and
v2 is an integer of 0 to 5;

when gl is 2 or greater, G,s are the same as or different
from each other;

when g2 is 2 or greater, G,s are the same as or different
from each other; and

when v2 is 2 or greater, [,,s are the same as or different
from each other,

[Chemical Formula 11]
(G4)g4

(G3)gs

wherein, in Chemical Formula 11,

Y,,1s CR, or N;

R, is hydrogen; deuterium; a halogen group; a substituted
or unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group;
or a substituted or unsubstituted heteroarylamine
group;

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

G; and G, are the same as or different from each other, and
each independently hydrogen; deuterium; a halogen
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted cycloalkyl group; a substi-
tuted or unsubstituted alkenyl group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted alky-
lamine 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 ring;

23 and g4 are the same as or different from each other, and
each independently an integer of 0 to 4;

v3 is an integer of 0 to 5;

when g3 is 2 or greater, G,s are the same as or different
from each other;
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when g4 is 2 or greater, G,s are the same as or different
from each other; and

when v3 is 2 or greater, L5, s are the same as or different
from each other.

10. (canceled)

11. (canceled)

12. The compound of claim 1, wherein Arl in Chemical
Formula 1 is represented by the following Chemical For-

mula 12-a or Chemical Formula 12-b:

[Chemical Formula 12-a]

Lol YD
( 41)v4\|: P
Hh A\

[Chemical Formula 12-b]

(P2

:"i (L42)v5\<X | A
\N -

wherein, in Chemical Formula 12-a and Chemical For-
mula 12-b,

7, and 7, are the same as or different from each other, and
each independently N or CR

R is hydrogen; deuterium; a halogen group; a substituted
or unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group;
a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or
adjacent substituents bond to each other to form a ring;

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

X is an O atom, an S atoms or NR,;

R, is hydrogen; deuterium; a halogen group; a substituted
or unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted aryl
group;, a substituted or unsubstituted heterocyclic
group; a substituted or unsubstituted alkylamine group;
a substituted or unsubstituted heteroarylamine group;
or a substituted or unsubstituted arylamine group, or
adjacent substituents bond to each other to form a ring;

P, and P, are hydrogen; deuterium; a halogen group; a
substituted or unsubstituted alkyl group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted hetero-
cyclic group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted heteroarylamine
group; or a substituted or unsubstituted arylamine
group, or adjacent two or more substituents bond to
each other to form a ring;

rl is an integer of 0 to 5;

r2 is an integer of O to 4;

v4 and v5 are the same as or different from each other, and
each independently an integer of 0 to 5;
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when rl is 2 or greater, P;s are the same as or different
from each other;

when r2 is 2 or greater, P,s are the same as or different
from each other;

when v4 is 2 or greater, [,;s are the same as or different
from each other; and

when v5 is 2 or greater, L,,s are the same as or different
from each other.

13. (canceled)

14. The compound of claim 1, wherein Chemical Formula

1 is any one selected from among the following structures:
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15.-17. (canceled)

18. An organic light emitting device comprising:

a first electrode;

a second electrode; and

one or more organic material layers disposed between the

first electrode and the second electrode,

wherein one or more layers of the organic material layers

comprise the compound of Chemical Formula 1 of
claim 1.

19. The organic light emitting device of claim 18, wherein
the organic material layer comprises at least one of an
electron injection layer and an electron transfer layer, and at
least one of the electron injection layer and the electron
transfer layer comprises the compound of Chemical Formula
L.

20. The organic light emitting device of claim 18, wherein
the organic material layer comprises a light emitting layer,
and the light emitting layer comprises the compound of
Chemical Formula 1 as a host of a light emitting layer.

21. The organic light emitting device of claim 18, wherein
the organic material layer comprises an electron blocking
layer, and the electron blocking layer comprises the com-
pound of Chemical Formula 1.

22. The organic light emitting device of claim 18, wherein
the organic material layer comprises one or more layers of
a hole injection layer, a hole transfer layer, and a layer
carrying out hole injection and hole transfer at the same
time, and one of the layers comprises the compound of
Chemical Formula 1.
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23. The organic light emitting device of claim 18, wherein
the organic material layer comprises the compound repre-
sented by Chemical Formula 1 as a host, and comprises
other organic compounds, metals or metal compounds as a
dopant.

24. The organic light emitting device of claim 18, wherein
the organic material layer comprises a light emitting layer
comprising a compound of the following Chemical Formula
14:

[Chemical Formula 14]

wherein, in Chemical Formula 14,

Ar, is a benzofluorene skeleton, a fluoranthene skeleton,
a pyrene skeleton or a chrysene skeleton;

L, is a single bond, a C4 to C;, arylene group or a C5 to
C,, divalent heterocyclic group;

R and R, are the same as or different from each other, and
each independently selected from the group consisting
of a substituted or unsubstituted C4 to Cs, aryl group,
a substituted or unsubstituted Cs to C;, heterocyclic
group, a substituted or unsubstituted C; to C,, alkyl
group, and a substituted or unsubstituted C, to Cs,
aralkyl group, and R and R, bond to each other to form
a saturated or unsaturated ring;

r is an integer of 1 or greater; and

when r is 2 or greater, Rgs are the same as or different
from each other, and R.s are the same as or different
from each other.

25. (canceled)

26. The organic light emitting device of claim 18, wherein
the organic material layer comprises a light emitting layer
comprising a compound of the following Chemical Formula
15:

[Chemical Formula 15]

Rio

(Ro)s;

wherein, in Chemical Formula 15,

R, is a substituted or unsubstituted 1-naphthyl group, a
substituted or unsubstituted 2-naphthyl group, a sub-
stituted or unsubstituted 1-anthryl group, a substituted

or unsubstituted 2-anthryl group, a substituted or
unsubstituted 1-phenanthryl group, a substituted or
unsubstituted 2-phenanthryl group, a substituted or
unsubstituted 3-phenanthryl group, a substituted or
unsubstituted 4-phenanthryl group, a substituted or
unsubstituted 9-phenanthryl group, a substituted or

unsubstituted 1-naphthacenyl group, a substituted or
unsubstituted 2-naphthacenyl group, a substituted or
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unsubstituted 9-naphthacenyl group, a substituted or
unsubstituted 1-pyrenyl group, a substituted or unsub-
stituted 2-pyrenyl group, a substituted or unsubstituted
4-pyrenyl group, a substituted or unsubstituted
3-methyl-2-naphthyl group, a substituted or unsubsti-
tuted 4-methyl-1-naphthyl group or the following
structural formula

R,5 is a group selected from the group consisting of a
phenyl group, a 1-naphthyl group, a 2-naphthyl group,
a l-anthryl group, a 2-anthryl group, a 9-anthryl group,
a l-phenanthryl group, a 2-phenanthryl group, a
3-phenanthryl group, a 4-phenanthryl group, a
9-phenanthryl group, a 1-naphthacenyl group, a
2-naphthacenyl group, a 9-naphthacenyl group, a
1-pyrenyl group, a 2-pyrenyl group, a 4-pyrenyl group,
a 2-biphenylyl group, a 3-biphenylyl group, a 4-biphe-
nylyl group, a p-terphenyl-4-yl group, a p-terphenyl-
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3-yl group, a p-terphenyl-2-yl group, an m-terphenyl-
4-yl group, an m-terphenyl-3-yl group, an m-terphenyl-
2-yl group, an o-tolyl group, an m-tolyl group, a p-tolyl
group, a p-t-butylphenyl group, a p-(2-phenylpropyl)
phenyl group, a 3-methyl-2-naphthyl group, a
4-methyl-1-naphthyl group, a 4-methyl-1-anthryl
group, a 4'-methylbiphenylyl group, a 4"-t-butyl-p-
terphenyl-4-yl group and a 3-fluoranthenyl group;

R, and R, are the same as or different from each other, and
each independently a substituted or unsubstituted aryl
group having 6 to 50 carbon atoms, a substituted or
unsubstituted heteroaryl group having 5 to 50 nuclear
atoms, a substituted or unsubstituted alkyl group hav-
ing 1 to 50 carbon atoms, a substituted or unsubstituted
alkoxy group having 1 to 50 carbon atoms, a substituted
or unsubstituted aralkyl group having 6 to 50 carbon
atoms, a substituted or unsubstituted aryloxy group
having 5 to 50 nuclear atoms, a substituted or unsub-
stituted arylthio group having 5 to 50 nuclear atoms, a
substituted or unsubstituted alkoxycarbonyl group hav-
ing 1 to 50 carbon atoms, a carboxyl group, a halogen
atom, a cyano group, a nitro group or a hydroxyl group;
and

sl and s2 are each an integer of 0 to 4.

27.-29. (canceled)
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