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[Figure 1]

[Figure 2]
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[Figure 3]
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[Figure 5]
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[Figure 7]
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Mass spectrum of chemical Formula 1-19
[Figure 8]
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[Figure 9]
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Mass spectrum of chemical Formula 1-70

[Figure 10]
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[Figure _1]
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[Figure 15]
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HETEROCYCLIC COMPOUND AND
ORGANIC LIGHT-EMITTING DEVICE
COMPRISING SAME

TECHNICAL FIELD

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0089869 filed in the
Korean Intellectual Property Office on Jul. 29, 2013, the
entire contents of which are incorporated herein by reference.

[0002]
compound and an organic light emitting device comprising

The present specification relates to a heterocyclic

the same.

BACKGROUND ART

[0003]

means a phenomenon where electric energy is converted into

In general, an organic light emitting phenomenon

light energy by using an organic material. An organic light
emitting device using the organic light emitting phenomenon
has a structure generally including an anode, a cathode, and
an organic material layer interposed therebetween. Herein, in
many cases, the organic material layer has a multilayered
structure constituted by different materials in order to
increase efficiency and stability of the organic light emitting
device, and for example, the organic material layer may be
formed of a hole injection layer, a hole transport layer, a light
emitting layer, an electron transport layer, an electron injec-
tion layer, and the like. In the structure of the organic light
emitting device, if a voltage is applied between two elec-
trodes, the holes are injected from the anode to the organic
material layer and the electrons are injected from the cathode
to the organic material layer, and when the injected holes and
electrons meet each other, an exciton is formed, and light is

emitted when the exciton falls to a bottom state again.

[0004] There is a continuous demand for developing a
novel material for the aforementioned organic light emitting
device.
DISCLOSURE
Technical Problem
[0005] The present specification describes a novel hetero-

cyclic compound and an organic light emitting device com-
prising the same.

Technical Solution

[0006]
tion provides a compound represented by the following

An exemplary embodiment of the present specifica-

Chemical Formula 1.
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[Chemical Formula 1]

/ \ / \((RZ)b

AR N

R
(Ralq
[0007] In Chemical Formula 1,
[0008] L, isadirect bond; substituted or unsubstituted phe-

nylene; or a substituted or unsubstituted divalent monocyclic
heterocyclic group including one or more of N, O, and S
atoms,

[0009] 1, is a direct bond; a substituted or unsubstituted
arylene group; or a substituted or unsubstituted divalent het-
erocyclic group including one or more of N, O, and S atoms,
[0010] X, isNorCR,;,X,is NorCR,,, X;is NorCR,;,
[0011] A ishydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; a hydroxy group; a carbonyl group; an
ester group; an imide group; an amide 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 substi-
tuted 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 substi-
tuted or unsubstituted silyl group; a substituted or unsubsti-
tuted boron group; a substituted or unsubstituted arylphos-
phine group; a substituted or unsubstituted phosphine oxide
group; a substituted or unsubstituted phenyl group; a substi-
tuted or unsubstituted biphenyl group; or a substituted or
unsubstituted aromatic or aliphatic monocyclic six-mem-
bered heterocyclic group including one or more of N, O, and
S atoms,

[0012] Ar, and Ar, are the same as or different from each
other, and are each independently hydrogen; deuterium; a
halogen group; a nitrile group; a nitro group; a hydroxy
group; a carbonyl group; an ester group; an imide group; an
amide 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 sub-
stituted or unsubstituted alkylsulfoxy group; a substituted or
unsubstituted arylsulfoxy group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a substi-
tuted or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or unsub-
stituted aryl group; a substituted or unsubstituted fluorenyl
group; or a substituted or unsubstituted aromatic or aliphatic
heterocyclic group including one or more of N, O, and S
atoms, but do not include a carbazole group,
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[0013] R, toR,and R, to R,; are the same as or different
from each other, and are each independently hydrogen; deu-
terium; a halogen group; a nitrile group; a nitro group; a
hydroxy group; a carbonyl group; an ester group; an imide
group; an amide group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group; a sub-
stituted or unsubstituted alkoxy group; a substituted or unsub-
stituted aryloxy group; a substituted or unsubstituted alkylth-
ioxy group; a substituted or unsubstituted arylthioxy group; a
substituted or unsubstituted alkylsulfoxy group; a substituted
or unsubstituted arylsulfoxy group; a substituted or unsubsti-
tuted alkenyl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a substi-
tuted or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or unsub-
stituted aryl group; a substituted or unsubstituted fluorenyl
group; or a substituted or unsubstituted aromatic or aliphatic
heterocyclic group including one or more of N, O, and S
atoms,

[0014] aand c are each aninteger of 0to 4, b and d are each
an integer of 0 to 3, in the case where a is 2 or more, R, s are
the same as or different from each other, in the case where b
is 2 or more, R,s are the same as or different from each other,
in the case where ¢ is 2 or more, Rys are the same as or
different from each other, and in the case where d is 2 ormore,
R,s are the same as or different from each other.

[0015] Another exemplary embodiment of the present
specification provides an organic light emitting device
including: a first electrode; a second electrode provided to
face the first electrode; and one or more organic material
layers provided between the first electrode and the second
electrode, in which one or more of the organic material layers
include the compound of Chemical Formula 1.

Advantageous Effects

[0016] A compound described in the present specification
may be used as a material of an organic material layer of an
organic light emitting device. The compound according to at
least some exemplary embodiments can improve efficiency,
and low driving voltage and/or life-span characteristics in the
organic light emitting device. Particularly, in the case where
the compound described in the present specification is used as
a host of a phosphorescent light emitting layer or an electron
transport material adjacent to a light emitting layer, it is
possible to provide the organic light emitting device having
high efficiency and/or a long life-span.

DESCRIPTION OF DRAWINGS

[0017] FIG. 1 illustrates an example of an organic light
emitting device including a substrate 1, an anode 2, a light
emitting layer 3, and a cathode 4.

[0018] FIG. 2 illustrates an example of an organic light
emitting device including a substrate 1, an anode 2, a hole
injection layer 5, ahole transport layer 6, a light emitting layer
7, an electron transport layer 8, and a cathode 4.

[0019] FIGS.3to16illustrate data for confirming synthesis
of main compounds.

MODE FOR INVENTION

[0020] Hereinafter, the present specification will be
described in more detail.
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[0021] An exemplary embodiment of the present specifica-
tion provides a compound represented by Chemical Formula
1.

[0022] In the present specification, %means a bond con-
nected to another substituent group.

[0023] Examples of the substituent groups will be
described below, but are not limited thereto.

[0024] Inthe present specification, the term “substituted or
unsubstituted” means that substitution is performed by one or
more substituent groups selected from the group consisting of
deuterium; a halogen group; a nitrile group; a nitro group; an
imide group; an amide group; a hydroxy group; a thiol group;
an alkyl group; an alkenyl group; an alkoxy group; a
cycloalkyl group; a silyl group; an arylalkenyl group; an aryl
group; an aryloxy group; an alkylthioxy group; an arylthioxy
group; an alkylsulfoxy group; an arylsulfoxy group; a silyl
group; a boron group; a carbazole group; an aryl group; a
fluorenyl group; an arylalkyl group; an arylalkenyl group; and
a heterocyclic group including one or more of O, N, and S as
aheteroatom, or there is no substituent group, or substitution
is performed by a substituent group where two or more sub-
stituent groups of the exemplified substituent groups are con-
nected or there is no substituent group. For example, the term
“substituent group where two or more substituent groups are
connected” may be a biphenyl group. That is, the biphenyl
group may be an aryl group, or may be interpreted as a
substituent group where two phenyl groups are connected.

[0025] In the present specification, examples of a halogen
group include fluorine, chlorine, bromine, or iodine.

[0026] In the present specification, the number of carbon
atoms of a carbonyl group is not particularly limited but is
preferably 1 to 50. Specifically, the carbonyl group may be
compounds having the following structures, but is not limited
thereto.

et
Aexdpte

[0027] In the present specification, oxygen of an ester
group may be substituted by a straight-chained, branched-
chained, or cyclic-chained alkyl group having 1 to 25 carbon
atoms, or an aryl group having 6 to 25 carbon atoms. Specifi-
cally, the ester group may be compounds having the following
Structural Formulas, but is not limited thereto.
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[0028] In the present specification, the number of carbon
atoms of an imide group is not particularly limited but is
preferably 1 to 25. Specifically, the imide group may be

compounds having the following structures, but is not limited
thereto.

A
ey
e

[0029] In the present specification, one or two nitrogen
atoms of an amide group may be substituted by hydrogen, a
straight-chained, branched-chained, or cyclic-chained alkyl
group having 1 to 25 carbon atoms, or an aryl group having 6
to 25 carbon atoms. Specifically, the amide group may be
compounds having the following Structural Formulas, but is
not limited thereto.

/CH3 /\

Z,
jan)

9
=i
ja=pie
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[0030] Inthe present specification, an alkyl group may be a
straight or branched chain, and the number of carbon atoms
thereof is not particularly limited but is preferably 1 to 50.
Specific examples thereof include methyl, ethyl, propyl,
n-propyl, isopropyl, butyl, n-butyl, isobutyl, tert-butyl, sec-
butyl, 1-methyl-butyl, 1-ethyl-butyl, pentyl, n-pentyl, isopen-
tyl, neopentyl, tert-pentyl, hexyl, n-hexyl, 1-methylpentyl,
2-methylpentyl.  4-methyl-2-pentyl,  3,3-dimethylbutyl,
2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl, cyclopentylm-
ethyl, cyclohectylmethyl, octyl, n-octyl, tert-octyl, 1-methyl-
heptyl, 2-ethylhexyl, 2-propylpentyl, n-nonyl, 2,2-dimethyl-
heptyl, 1-ethyl-propyl, 1,1-dimethyl-propyl, isohexyl,
2-methylpentyl, 4-methylhexyl, 5-methylhexyl, and the like,
but are not limited thereto.

[0031] Inthe present specification, acycloalkyl group is not
particularly limited, but the number of carbon atoms thereof
is preferably 3 to 60, and specific examples thereof include
cyclopropyl, cyclobutyl, cyclopentyl, 3-methylcyclopentyl,
2,3-dimethylcyclopentyl, cyclohexyl, 3-methylcyclohexyl,
4-methylcyclohexyl, 2,3-dimethylcyclohexyl, 3,4,5-trimeth-
ylcyclohexyl, 4-tert-butylcyclohexyl, cycloheptyl, cyclooc-
tyl, and the like, but are not limited thereto.

[0032] In the present specification, the alkoxy group may
be astraight, branched, or cyclic chain. The number of carbon
atoms of the alkoxy group is not particularly limited, but
preferably 1 to 20. Specific examples thereof may include
methoxy, ethoxy, n-propoxy, isopropoxy, i-propyloxy, n-bu-
toxy, isobutoxy, tert-butoxy, sec-butoxy, n-pentyloxy, neo-
pentyloxy, isopentyloxy, n-hexyloxy, 3,3-dimethylbutyloxy,
2-ethylbutyloxy, n-octyloxy, n-nonyloxy, n-decyloxy, benzy-
loxy, p-methylbenzyloxy, and the like, but are not limited
thereto.

[0033] In the present specification, the alkenyl group may
be a straight or branched chain, and the number of carbon
atoms thereof is not particularly limited but is preferably 2 to
40. Specific examples thereof include vinyl, 1-prophenyl,
isoprophenyl, 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-diphe-
nylvinyl-1-yl, 2-phenyl-2-(naphthyl-1-yl)vinyl-1-yl, 2,2-bis
(diphenyl-1-yl)vinyl-1-yl, astilbenyl group, a styrenyl group,
and the like, but are not limited thereto.

[0034] Inthe present specification, the aryl group may be a
monocyclic aryl group or a polycyclic aryl group, and
includes the case where an alkyl group having 1 to 25 carbon
atoms or an alkoxy group having 1 to 25 carbon atoms is
substituted. Further, in the present specification, the aryl
group may mean an aromatic cycle.

[0035] In the case where the aryl group is the monocyclic
aryl group, the number of carbon atoms is not particularly
limited but is preferably 6 to 25. Specific examples of the
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monocyclic aryl group may include a phenyl group, a biphe-
nyl group, a terphenyl group, a stilbenyl group, or the like, but
are not limited thereto.

[0036] In the case where the aryl group is the polycyclic
aryl group, the number of carbon atoms thereof'is not particu-
larly limited but is preferably 10 to 24. Specific examples of
the polycyclic aryl group may include a naphthyl group, an
anthracenyl group, a phenanthryl group, a pyrenyl group, a
perylenyl group, achrysenyl group, a fluorenyl group, and the
like, but are not limited thereto.

[0037]
be substituted, and two substituent groups may be bonded to

In the present specification, the fluorenyl group may

each other to form a spiro structure.

[0038] Inthe case where the fluorenyl group is substituted,

o O30
9201920
(2 §)
9201928

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

[0039]
silyl group include a trimethylsilyl group, a triethylsilyl

In the present specification, specific examples of the

group, a t-butyldimethylsilyl group, a vinyldimethylsilyl
group, a propyldimethylsilyl group, a triphenylsilyl group, a
diphenylsilyl group, a phenylsilyl group, and the like, but are
not limited thereto.

[0040]
is a heterocyclic group including one or more of O, N, and S

In the present specification, the heterocyclic group

as a heteroatom, and the number of carbon atoms thereof is
not particularly limited, but is preferably 2 to 60. Examples of
the heterocyclic group include a thiophene group, a furan
group, a pyrrole group, an imidazole group, a triazole group,
an oxazol group, an oxadiazol group, a triazol group, a
pyridyl group, a bipyridyl group, a pyrimidyl group, a triazine
group, a triazole group, an acridyl group, a pyridazine group,
a pyrazinyl group, a quinolinyl group, a quinazoline group, a
quinoxalinyl group, a phthalazinyl group, a pyridopyrimidi-
nyl group, a pyridopyrazinyl group, a pyrazinopyrazinyl
group, an isoquinoline group, an indole group, a carbazole
group, a benzoxazole group, a benzimidazole group, a ben-
zothiazol group, a benzocarbazole group, a benzothiophene
group, a dibenzothiophene group, a benzofuranyl group, a

Jul. 14,2016

phenanthroline group, a thiazolyl group, an isoxazolyl group,
an oxadiazolyl group, a thiadiazolyl group, a benzothiazolyl
group, a phenothiazinyl group, a dibenzofuranyl group, and
the like, but are not limited thereto.

[0041]
aryloxy group, the arylthioxy group, and the arylsulfoxy

In the present specification, the aryl group of the

group is the same as the aforementioned examples of the aryl
group. Specific examples of the aryloxy group include phe-
noxy, p-tolyloxy, m-tolyloxy, 3,5-dimethyl-phenoxy, 2.4,6-
trimethylphenoxy, p-tert-butylphenoxy, 3-biphenyloxy, 4-bi-
phenyloxy, 1-naphthyloxy, 2-naphthyloxy, 4-methyl-1-
naphthyloxy,  5-methyl-2-naphthyloxy,  1-anthryloxy,
2-anthryloxy, 9-anthryloxy, 1-phenanthryloxy, 3-phenan-
thryloxy, 9-phenanthryloxy, and the like, specific examples of
the arylthioxy group include a phenylthioxy group, a 2-me-
thylphenylthioxy group, a 4-tert-butylphenylthioxy group,
and the like, and specific examples of the arylsulfoxy group
include a benzenesulfoxy group, a p-toluenesulfoxy group,
and the like, but the examples are not limited thereto.

[0042] In the present specification, the alkyl group of an
alkylthioxy group and an alkylsulfoxy group is the same as
the aforementioned examples of the alkyl group. Specific
examples of the alkylthioxy group include a methylthioxy
group, an ethylthioxy group, a tert-butylthioxy group, ahexy-
Ithioxy group, an octylthioxy group, and the like, and specific
examples of the alkylsulfoxy group include a methylsulfoxy
group, an ethylsulfoxy group, a propylsulfoxy group, a butyl-
sulfoxy group, and the like, but the examples are not limited
thereto.
[0043]

a matter where two bonding positions exist at the aryl group,

In the present specification, an arylene group means

that is, a divalent group. Excepting that the groups are each
the divalent group, the aforementioned description of the aryl
group may be applied.

[0044]
group means a matter where two bonding positions exist at

In the present specification, a divalent heterocyclic

the heterocyclic group, that is, a divalent group. Excepting
that the groups are each the divalent group, the aforemen-
tioned description of the heterocyclic group may be applied.
[0045]
present specification, A of Chemical Formula 1 is a substi-

According to the exemplary embodiment of the

tuted or unsubstituted phenyl group; a substituted or unsub-
stituted biphenyl group; or a substituted or unsubstituted aro-
matic or aliphatic monocyclic six-membered heterocyclic
group including one or more of N, O, and S atoms. In the case
where the polycycle is positioned at a position A, synthesis is
not easy and a molecular weight is excessively increased, and
thus a deposition temperature is excessively high, and in this
case, processability 1s not good.

[0046]
present specification, A of Chemical Formula 1 is a substi-

According to the exemplary embodiment of the

tuted or unsubstituted phenyl group; a substituted or unsub-
stituted biphenyl group; or a substituted or unsubstituted
monocyclic six-membered heterocyclic group including N.
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[0047] According to the exemplary embodiment of the
present specification, Chemical Formula 1 may be repre-
sented by the following Chemical Formula 2.

[Chemical Formula 2]
Y

N
/ \ / \7(R2)I7 .
ROV - ’/l\\
L 7z

X X5

NN

N X
/ \ / XLZ X3 2
R\ __,7
X

Ra)a

[0048]

[0049] Z, to Z, arethe same as or different from each other,
and are each independently CR or N, herein, R, is the same
as definitions of R, to R, in the case where at least two of Z,;
to 75 are CR, Rss are the same as or different from each other,
and a residual substituent group is the same as the matter
defined in Chemical Formula 1.

[0050] According to the exemplary embodiment of the
present specification, A of Chemical Formula 1 is a phenyl
group unsubstituted or substituted by an alkyl group, an aryl
group, or a heterocyclic group; a biphenyl group unsubsti-
tuted or substituted by an alkyl group, an aryl group, or a
heterocyclic group; or a monocyclic six-membered heterocy-
clic group unsubstituted or substituted by an alkyl group, an
aryl group, or a heterocyclic group and including one or more
of N, O, and S atoms. In the case where the monocycle is
positioned at A, since triplet energy is high, the compound of
Chemical Formula 1 is suitable as yellowish green, green, and
blue phosphorescent hosts.

[0051] According to the exemplary embodiment of the
present specification, A of Chemical Formula 1 is a phenyl
group unsubstituted or substituted by an alkyl group, a phenyl
group, or a N-containing monocyclic six-membered hetero-
cyclic group; a biphenyl group unsubstituted or substituted by
an alkyl group, a phenyl group, or a N-containing monocyclic
six-membered heterocyclic group; or a N-containing mono-
cyclic six-membered heterocyclic group unsubstituted or
substituted by an alkyl group, a phenyl group, or a N-contain-
ing monocyclic six-membered heterocyclic group. Herein,
the N-containing monocyclic six-membered heterocyclic
group may be a monocyclic structure having 1 to 5 nitrogen
atoms and preferably 1 to 3 nitrogen atoms, for example, a
pyridine group, a pyrimidine group, a pyridazine group, a
pyrazine group, or a triazine group. The alkyl group may be a
C, to C; alkyl group, for example, methyl, ethyl, propyl,
butyl, or the like.

[0052] According to the exemplary embodiment of the
present specification, A of Chemical Formula 1 is a phenyl

In Chemical Formula 2,
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group unsubstituted or substituted by an alkyl group; or a
biphenyl group unsubstituted or substituted by an alkyl
group.

[0053] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is substituted
or unsubstituted phenylene; or a substituted or unsubstituted
divalent monocyclic heterocyclic group including one or
more of N, O, and S atoms. In the case where the polycycle is
positioned at a position L,, synthesis is not easy and a
molecular weight is excessively increased, and thus a depo-
sition temperature is excessively high, and in this case, pro-
cessability is not good. In the case where the monocycle is
positioned at L, since triplet energy is high, the compound of
Chemical Formula 1 is suitable as yellowish green, green, and
blue phosphorescent hosts.

[0054] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is substituted
or unsubstituted phenylene; or a substituted or unsubstituted
divalent monocyclic heterocyclic group including N.

[0055] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is phenylene
unsubstituted or substituted by a halogen group, a nitrile
group, an alkyl group, an aryl group, or a heterocyclic group;
or a divalent monocyclic N-containing heterocyclic group
unsubstituted or substituted by a halogen group, a nitrile
group, an alkyl group, an aryl group, or a heterocyclic group.
[0056] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is phenylene
unsubstituted or substituted by a halogen group, a nitrile
group, an alkyl group, a phenyl group, or a N-containing
heterocyclic group; or a divalent N-containing monocyclic
heterocyclic group unsubstituted or substituted by a halogen
group, a nitrile group, an alkyl group, a phenyl group, or a
N-containing heterocyclic group.

[0057] According to the exemplary embodiment of the
present specification, I, of Chemical Formula 1 is phenylene
unsubstituted or substituted by a halogen group, a nitrile
group, an alkyl group, a phenyl group, or a N-containing
monocyclic heterocyclic group; or a divalent N-containing
monocyclic heterocyclic group unsubstituted or substituted
by a halogen group, a nitrile group, an alkyl group, a phenyl
group, or a N-containing monocyclic heterocyclic group.
Herein, the N-containing monocyclic heterocycelic group may
be a monocyclic structure having 1 to 5 nitrogen atoms and
preferably 1 to 3 nitrogen atoms, for example, a pyridine
group, a pyrimidine group, a pyridazine group, a pyrazine
group, or a triazine group. The alkyl group may be a C, to C
alkyl group, for example, methyl, ethyl, propyl, butyl, or the
like.

[0058] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 does not
include a carbazole structure.

[0059] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is a substi-
tuted or unsubstituted arylene group; or a substituted or
unsubstituted divalent heterocyclic group including one or
more of N, O, and S atoms.

[0060] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is a substi-
tuted or unsubstituted monocyclic arylene group; or a substi-
tuted or unsubstituted divalent monocyclic heterocyclic
group including one or more of N, O, and S atoms.

[0061] According to the exemplary embodiment of the
present specification, L, of Chemical Formula 1 is a substi-
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tuted or unsubstituted monocyclic arylene group; or a substi-
tuted or unsubstituted divalent monocyclic N-containing het-
erocyclic group.

[0062] According to the exemplary embodiment of the
present specification, Chemical Formula 1 may be repre-
sented by the following Chemical Formula 3.

[Chemical Formula 3]
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[0063] In Chemical Formula 3,

[0064] Z, to Z, arethe same as or different from each other,
and are each independently CR; or N, herein, R, is the same
as definitions of R, to R, in the case where at least two of Z,;
to Zs are CR s, Rss are the same as or different from each other,
[0065] Y,,t0Y,5andY,; toY,s arethe same as or different
from each other, and are each independently CR s or N, herein,
R is the same as definitions of R, to R,, in the case where at
least two of Y, to Y, 5 and Y, to Y,5 are CRg, Rgs are the
same as or different from each other, but one of Y, toY, s and
one of Y,, to Y,5 are carbon atoms bonded to an adjacent
carbazole group, and

[0066] aresidual substituent group is the same as the matter
defined in Chemical Formula 1.

[0067] According to the exemplary embodiment of the
present specification, L., and L, of Chemical Formula 1 are
the same as or different from each other, and are each inde-
pendently a phenyl group unsubstituted or substituted by a
halogen group, a nitrile group, an alkyl group, or an aryl
group; or a monocyclic N-containing heterocyclic group
unsubstituted or substituted by a halogen group, a nitrile
group, an alkyl group, or an aryl group.

[0068] According to the exemplary embodiment of the
present specification, L, and L, of Chemical Formula 1 are
the same as or different from each other, and are each inde-
pendently a phenyl group unsubstituted or substituted by a
fluorine group, a nitrile group, an alkyl group, or a phenyl
group; or a monocyclic N-containing heterocyclic group
unsubstituted or substituted by a fluorine group, a nitrile
group, an alkyl group, or a phenyl group. Herein, the N-con-
taining heterocyclic group may be a monocyclic structure
having 1 to 5 nitrogen atoms and preferably 1 to 3 nitrogen
atoms, for example, a pyridine group, a pyrimidine group, a
pyridazine group, a pyrazine group, or a triazine group. The
alkyl group may be a C, to C, alkyl group, for example,
methyl, ethyl, propyl, butyl, or the like.

Jul. 14,2016

[0069] According to the exemplary embodiment of the
present specification, 1., and L, of Chemical Formula 1 are
the same as or different from each other, and are each inde-
pendently a phenyl group unsubstituted or substituted by a
fluorine group, a nitrile group, or an alkyl group.

[0070] According to the exemplary embodiment of the
present specification, in Chemical Formula 1, L, and L, may
be each represented as below.

N% AN N
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[0071] Rgishydrogen; deuterium;ahalogen group; anitrile
group; a nitro group; a hydroxy group; a carbonyl group; an
ester group; an imide group; an amide 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 substi-
tuted 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 substi-
tuted or unsubstituted silyl group; a substituted or unsubsti-
tuted boron group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted aralkylamine group; a
substituted or unsubstituted arvlamine group; a substituted or
unsubstituted heteroarylamine group; a substituted or unsub-
stituted arylphosphine group; a substituted or unsubstituted
phosphine oxide group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted fluorenyl group; or a
substituted or unsubstituted aromatic or aliphatic heterocy-
clic group including one or more of N, O, and S atoms,
[0072] fis aninteger of O to 4, and in the case where f'is 2
or more, Rgs are the same as or different from each other.
[0073] According to one exemplary embodiment of the
present specification, in the aforementioned Structural For-
mulas, R is a halogen group, a nitrile group, an alkyl group,
or an aryl group.

[0074] InChemical Formulas 1to 3, the Structural Formula

Ary

Xl)\xz
,,J'K )\
X5 Ary

may be selected from the following Structural Formulas.

Ar)

\N\/ W; ”“(%

pad

[0075] According to the exemplary embodiment of the
present specification, Ar, and Ar, are the same as or different
from each other, and are a substituted or unsubstituted aryl
group; or a substituted or unsubstituted heterocyclic group
including one ormore of N, O, and S atoms. However, Ar, and
Ar, do not include a carbazole structure. In the case where
carbazole is positioned at positions Ar, or Ar,, synthesis is not
easy.

[0076] According to the exemplary embodiment of the
present specification, Ar, and Ar, are the same as or different
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from each other, and are each independently an aryl group
unsubstituted or substituted by an alkyl group, an aryl group,
or a N-containing heterocyclic group; or a substituted or
unsubstituted heterocyclic group unsubstituted or substituted
by an alkyl group, an aryl group, or a N-containing heterocy-
clic group and including one or more of N, O, and S atoms.
Herein, the N-containing heterocyclic group may be a mono-
cyclic structure having 1 to 5 nitrogen atoms and preferably 1
to 3 nitrogen atoms, for example, a pyridine group, a pyrimi-
dine group, a pyridazine group, a pyrazine group, or a triazine
group. The alkyl group may be a C, to C; alkyl group, for
example, methyl, ethyl, propyl, butyl, or the like.

[0077] According to the exemplary embodiment of the
present specification, Ar, and Ar, are the same as or different
from each other, and are each independently a phenyl group
unsubstituted or substituted by an alkyl group, a phenyl
group, or a N-containing heterocyclic group; a fluorenyl
group unsubstituted or substituted by an alkyl group, a phenyl
group, or a N-containing heterocyclic group; or a N-contain-
ing heterocyclic group unsubstituted or substituted by an
alkyl group, a phenyl group, or a N-containing heterocyclic
group. Herein, the N-containing heterocyclic group may be a
monocyclic structure having 1 to 5 nitrogen atoms and pref-
erably 1 to 3 nitrogen atoms, for example, a pyridine group, a
pyrimidine group, a pyridazine group, a pyrazine group, or a
triazine group. The alkyl group may be aC, to C; alkyl group,
for example, methyl, ethyl, propyl, butyl, or the like.

[0078] According to the exemplary embodiment of the
present specification, Ar, and Ar, are the same as or different
from each other, and are each independently a phenyl group
unsubstituted or substituted by an alkyl group or a phenyl
group; a fluorenyl group unsubstituted or substituted by an
alkyl group or a phenyl group; or a N-containing monocyclic
heterocyclic group unsubstituted or substituted by an alkyl
group or a phenyl group. Herein, the N-containing monocy-
clic heterocyclic group may be a pyridine group., a pyrimidine
group, a pyridazine group, a pyrazine group, or a triazine
group. The alkyl group may be a C, to Cy alkyl group, for
example, methyl, ethyl, propyl, butyl, or the like.

[0079] According to the exemplary embodiment of the
present specification, Chemical Formula 1 may be repre-
sented by the following Chemical Formula 4.

[Chemical Formula 4]
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[0080]

[0081] Z, to Z, arethe same as or different from each other,
and are each independently CR or N, herein, R, is the same
as definitions of R to R, in the case where at least two of 7,
to 75 are CR 5, Rs are the same as or different from each other,

[0082] Y, ,t0Y,sandY,, toY,, arethe same as or different
from each other, and are each independently CR ¢ or N, herein,
R, is the same as definitions of R, to R,, in the case where at
least two of Y,; to Y,s and Y, to Y, are CR, Rs are the
same as or different from each other, but one of Y,, to'Y, 5 and
one of Y, to Y, are carbon atoms bonded to an adjacent
carbazole group,

In Chemical Formula 4,
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[0083] X,,toX,sandX,,toX,;arethe same as or different
from each other, and each independently CR, or N, herein, R,
is the same as definitions of R, to R, in the case where at least
twoofX,, toX,sand X,, to X, are CR,, R-s are the same as
or different from each other, and

[0084] a residual substituent group is the same as a matter
defined in Chemical Formula 1.

[0085] According to the exemplary embodiment of the
present specification, R, to R, of Chemical Formula 1 are
hydrogen.

[0086] According to the exemplary embodiment of the
present specification, the compound of Chemical Formula 1
may be represented by the following Structural Formulas.

(

Q Chemical Formula 1-1
N
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N
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Chemical Formula 1-2

Chemical Formula 1-3
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[0087] The compounds represented by Chemical Formula
1 may be manufactured based on Preparation Examples as
will be described later. According to the exemplary embodi-
ment, the compounds may be manufactured by a method such
as the following Reaction Formula 1 or Reaction Formula 2.

Reaction Formula 1

Ar) X Ar,
\f Y

AWAr g —
= = BN
<R/3>c (Ra)s M
A
N,
/ = /(Rz)b
Xl)\ X <R1:»a/\\ \J
§ ' -
/ \ / :/7L2 X3 AI2 (Ij .
e _\—
(Rs). Ryl
A
|
N,
/ \ == /(Rz)b
(Rl)”/\. \ |//7 l

-continued

[Reaction Formula 2]

|

o2 i
AT
=/ ,\,
Ra)e (Re)a

(R3)C (R4)d
A
|
N,
/ =N\ (Ro)s
‘Rl)ﬂ/\ \ |//7 )\l
1

N
7\ ] \j
Ra)e {Ra)a
[0088] In Reaction Formula 1, definitions of substituent

groups are the same as matters defined in Chemical Formula
1, and X, and X, are a halogen atom (Br or Cl).
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[0089] Further, the present specification provides an
organic light emitting device including the compound repre-
sented by Chemical Formula 1.

[0090] In the exemplary embodiment of the present speci-
fication, there is provided an organic light emitting device
including: a first electrode; a second electrode provided to
face the first electrode; and one or more organic material
layers provided between the first electrode and the second
electrode, in which one or more of the organic material layers
include the compound of Chemical Formula 1.

[0091] The organic material layer of the organic light emit-
ting device of the present specification may have a single
layer structure, or a multilayered structure in which two or
more organic material layers are laminated. For example, the
organic light emitting device of the present invention may
have a structure including a hole injection layer, a hole trans-
port layer, a light emitting layer, an electron transport layer,
an electron injection layer, and the like as the organic material
layer. However, the structure of the organic light emitting
device is not limited thereto, but may include a smaller num-
ber of organic layers.

[0092] In the exemplary embodiment of the present speci-
fication, the organic material layer includes the hole injection
layer or the hole transport layer, and the hole injection layer or
the hole transport layer includes the compound of Chemical
Formula 1.

[0093] In another exemplary embodiment, the organic
material layer includes the light emitting layer, and the light
emitting layer includes the compound of Chemical Formula
1. Specifically, the compound of Chemical Formula 1 may be
included as a host ofa phosphorescent light emitting layer. In
the present specification, the phosphorescent light emitting
layer may further include a phosphorescent material. It is
preferable that the phosphorescent material include a metal
complex and the metal complex have a metal atom selected
from Ir, Pt, Os, Au, Cu, Re, and Ru and a ligand.

[0094] Preferable specific examples of the metal complex
will be described below.
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[0095] In the exemplary embodiment of the present speci-
fication, the organic material layer includes the electron trans-
port layer or the electron injection layer, and the electron
transport layer or the electron injection layer includes the
compound of Chemical Formula 1.

[0096] In the exemplary embodiment of the present speci-
fication, the electron transport layer, the electron injection
layer, or a layer simultaneously performing electron trans-
porting and electron injection includes the compound of
Chemical Formula 1.

[0097] In another exemplary embodiment, the organic
material layer includes the light emitting layer and the elec-
tron transport layer, and the electron transport layer includes
the compound of Chemical Formula 1.

[0098] In the exemplary embodiment of the present speci-
fication, the organic material layer further includes the hole
injection layer or the hole transport layer including a com-
pound including an arylamino group, a carbazole group, or a
benzocarbazole group in addition to the organic material
layer including the compound of Chemical Formula 1.
[0099] In the exemplary embodiment of the present speci-
fication, the organic material layer including the compound of
Chemical Formula 1 includes the compound of Chemical
Formula 1 as a host, and includes another organic compound,
a metal, or a metal compound as a dopant.

[0100] Inanother exemplary embodiment, the organic light
emitting device may be an organic light emitting device hav-
ing a structure (normal type) where an anode, one or more
organic material layers, and a cathode are sequentially lami-
nated on a substrate.

[0101] Inanother exemplary embodiment, the organic light
emitting device may be an organic light emitting device hav-
ing an inverted direction structure (inverted type) where the
cathode, one or more organic material layers, and the anode
are sequentially laminated on the substrate.

[0102] Forexample, the structure of the organic light emit-
ting device according to the exemplary embodiment of the
present specification is illustrated in FIGS. 1 and 2.

[0103] FIG. 1 illustrates an example of an organic light
emitting device including a substrate 1, an anode 2, a light
emitting layer 3, and a cathode 4. In the aforementioned
structure, the compound may be included in the light emitting
layer.

[0104] FIG. 2 illustrates an example of an organic light
emitting device including a substrate 1, an anode 2, a hole
injection layer 5, aholetransport layer 6, a light emitting layer
7, an electron transport layer 8, and a cathode 4. In the afore-
mentioned structure, the compound may be included in one or
more layers of the hole injection layer, the hole transport
layer, the light emitting layer, and the electron transport layer.
[0105] The organic light emitting device of the present
specification may be manufactured by materials and methods
known in the art, except that one or more of organic material
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layers include the compound of the present specification, that
is, the compound of Chemical Formula 1.

[0106] In the case where the organic light emitting device
includes a plurality of organic material layers, the organic
material layers may be formed of the same material or differ-
ent materials.

[0107] The organic light emitting device of the present
specification may be manufactured by materials and methods
known in the art, except that one or more of organic material
layers include the compound of Chemical Formula 1, that is,
the compound represented by Chemical Formula 1.

[0108] Forexample, the organic light emitting device of the
present specification may be manufactured by sequentially
laminating the first electrode, the organic material layer, and
the second electrode on the substrate. In this case, the organic
light emitting device may be manufactured by depositing a
metal, metal oxides having conductivity, or an alloy thereof
on the substrate by using a PVD (physical vapor deposition)
method such as a sputtering method or an e-beam evaporation
method to form the anode, forming the organic material layer
including the hole injection layer, the hole transport layer, the
light emitting layer, and the electron transport layer thereon,
and then depositing a material that can be used as the cathode
thereon. In addition to this method, the organic light emitting
device may be manufactured by sequentially depositing a
cathode material, the organic material layet, and an anode
material on the substrate.

[0109] Further, the compound of Chemical Formula 1 may
be formed as the organic material layer by a vacuum deposi-
tion method or a solution coating method when the organic
light emitting device is manufactured. Herein, the solution
coating method means spin coating, dip coating, doctor blad-
ing, inkjet printing, screen printing, a spray method, roll
coating, or the like, but is not limited thereto.

[0110] Inaddition to this method, the organic light emitting
device may be manufactured by sequentially depositing a
cathode material, an organic material layer, and an anode
material on a substrate (International Patent Application
Laid-Open No. WO 2003/012890). However, the manufac-
turing method is not limited thereto.

[0111] In the exemplary embodiment of the present speci-
fication, the first electrode is the anode, and the second elec-
trode is the cathode.

[0112] In another exemplary embodiment, the first elec-
trode 1s the cathode, and the second electrode is the anode.

[0113] Itispreferable that the anode material be, in general,
a material having a large work function so as to smoothly
inject holes into the organic material layer. Specific examples
of the anode material that may be used in the present invention
include metals such as vanadium, chrome, copper, zinc, and
gold, or an alloy thereof; metal oxides such as zinc oxides,
indium oxides, indium tin oxides (ITO), and indium zinc
oxides (IZO); a combination of metals and oxides, such as
7n0:Al or Sn0O,:Sb; conductive polymers such as poly(3-
methylthiophene), poly[3,4-(ethylene-1,2-dioxy)thiophene]
(PEDOT), polypyrrole, and polyaniline, and the like, but are
not limited thereto.

[0114] Itis preferable that the cathode material be, in gen-
eral, a material having a small work function so as to easily
inject electrons into the organic material layer. Specific
examples of the cathode material include metals such as
magnesium, calcium, sodium, potassium, titanium, indium,
yttrium, lithium, gadolinium, aluminum, silver, tin, and lead,
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or an alloy thereof; a multilayered structure material such as
LiF/Al or LiO,/Al, and the like, but are not limited thereto.
[0115] The hole injection material is a layer injecting the
holes from the electrode, and it is preferable that the hole
injection material be a compound which has an ability of
transporting the holes to have a hole injection effect in the
anode and an excellent hole injection effect to the light emit-
ting layer or the light emitting material, prevents movement
of an exciton generated in the light emitting layer to the
electron injection layer or the electron injection material, and
has an excellent thin film forming ability. It is preferable that
a HOMO (highest occupied molecular orbital) of the hole
injection material be between the work function of the anode
material and a HOMO of a peripheral organic material layer.
Specific examples of the hole injection material include metal
porphyrine, oligothiophene, an arylamine-based organic
material, a hexanitrilehexaazatriphenylene-based organic
material, a quinacridone-based organic material, a perylene-
based organic material, anthraquinone, polyaniline, a poly-
thiophene-based conductive polymer, and the like, but are not
limited thereto.

[0116] Theholetransport layerisalayer receiving the holes
from the hole injection layer and transporting the holes to the
light emitting layer, and the hole transport material is a mate-
rial that can receive the holes from the anode or the hole
injection layer and transport the holes to the light emitting
layer, and a material having large mobility to the holes is
suitable. Specific examples thereof include an arylamine-
based organic material, a conductive polymer, a block
copolymer in which a conjugate portion and a non-conjugate
portion are present together, and the like, but are not limited
thereto.

[0117] The light emitting material is a material that can
receive the holes and the electrons from the hole transport
layer and the electron transport layer, respectively, and bond
the holes and the electrons to emit light in a visible ray region,
and is preferably a material having good quantum efficiency
to fluorescence or phosphorescence. Specific examples
thereof include a 8-hydroxy-quinoline aluminum complex
(Alg,); a carbazole-based compound; a dimerized styryl
compound; BAlg; a 10-hydroxybenzoquinoline-metal com-
pound; benzoxazole, benzthiazole, and benzimidazole-based
compounds; a poly(p-phenylenevinylene) (PPV)-based poly-
mer; a spiro compound; polyfluorene, lubrene, and the like,
but are not limited thereto.

[0118] The light emitting layer may include a host material
and a dopant material. Examples of the host material include
a condensation aromatic cycle derivative, a heterocycle-con-
taining compound, or the like. Specific examples of the com-
pensation aromatic cycle derivative include an anthracene
derivative, a pyrene derivative, a naphthalene derivative, a
pentacene derivative, a phenanthrene compound, a fluoran-
thene compound, and the like, and specific examples of the
heterocycle-containing compound include a carbazole
derivative, a dibenzofuran derivative, a ladder-type furan
compound, a pyrimidine derivative, and the like, but the
examples are not limited thereto.

[0119] Examples of the dopant material include an aro-
matic amine derivative, a styrylamine compound, a boron
complex, a fluoranthene compound, a metal complex, and the
like. Specifically, the aromatic amine derivative is a compen-
sation aromatic cycle derivative having a substituted or
unsubstituted arylamino group, examples thereof include
pyrene, anthracene, chrysene, and periflanthene having the



US 2016/0204359 A1

arylamino group, and the like, the styrylamine compound is a
compound where at least one arylvinyl group is substituted in
substituted orunsubstituted arylamine, and in the styrylamine
compound, one or two or more substituent groups selected
from the group consisting of an aryl group, a silyl group, an
alkyl group, a cycloalkyl group, and an arylamino group are
substituted or unsubstituted. Specific examples thereof
include styrylamine, styryldiamine, styryltriamine, styryltet-
ramine, and the like, but are not limited thereto. Further,
examples of the metal complex include an iridium complex, a
platinum complex, and the like, but are not limited thereto.

[0120] The electron transport material is a layer receiving
the electrons from the electron injection layer and transport-
ing the electrons to the light emitting layer, the electron trans-
port material is a material that can receive the electrons well
from the cathode and transport the electrons to the light emit-
ting layer, and a material having large mobility to the elec-
trons is suitable. Specific examples thereof include an 8-hy-
droxyquinoline Al complex; a complex including Alg,; an
organic radical compound; a hydroxyflavone-metal complex,
and the like, but are not limited thereto. The electron transport
layer may be used together with a predetermined desired
cathode material as used according to the related art. Particu-
larly, an example of an appropriate cathode material is a
general material having the low work function and followed
by an aluminum layer or a silver layer. Specific examples
thereof include cesium, barium, calcium, ytterbium, and
samarium, and each case is followed by the aluminum layer or
the silver layer.

[0121] The electron injection layer is a layer injecting the
electrons from the electrode, and a compound which has an
ability of transporting the electrons, an electron injection
effect from the cathode, and an excellent electron injection
effect to the light emitting layer or the light emitting material,
prevents movement of an exciton generated in the light emit-
ting layer to the hole injection layer, and has an excellent thin
film forming ability is preferable. Specific examples thereof
include fluorenone, anthraquinodimethane, diphenoquinone,
thiopyran dioxide, oxazole, oxadiazole, triazole, imidazole,
perylene tetracarboxylic acid, fluorenylidene methane,
anthrone, and the like, and derivatives thereof, a metal com-
plex compound, a nitrogen-containing S-membered cycle
derivative, and the like, but are not limited thereto.

[0122] Examples of the metal complex compound include
8-hydroxyquinolinato lithium, bis(8-hydroxyquinolinato)
zine, bis(8-hydroxyquinolinato)copper, bis(8-hydroxyquino-
linato)manganese, tris(8-hydroxyquinolinato)aluminum, tris
(2-methyl-8-hydroxyquinolinato)aluminum, tris(8-
hydroxyquinolinato)gallium, bis(10-hydroxybenzo[h]
quinolinato)beryllium, bis(10-hydroxybenzo[h]quinolinato)
zinc,  bis(2-methyl-8-quinolinato)chlorogallium,  bis(2-
methyl-8-quinolinato)(o-cresolato)gallium, bis(2-methyl-8-
quinolinato)(1-naphtholato)aluminum, bis(2-methyl-8-
quinolinato)(2-naphtholato)gallium, and the like, but are not
limited thereto.

[0123] The organic light emitting device according to the
present specification may be a top emission type, a bottom
emission type, or a both-sided emission type according to the
used material.

[0124] In the exemplary embodiment of the present speci-
fication, the compound of Chemical Formula 1 may be
included in an organic solar cell or an organic transistor in
addition to the organic light emitting device.
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[0125] Manufacturing of the compound represented by
Chemical Formula 1 and the organic light emitting device
including the same will be described in detail in the following
Examples. However, the following Examples are set forth to
illustrate the present specification, but the scope of the present
specification is not limited thereto.

EXAMPLE
Preparation Example 1

Preparation of Chemical Formula P1
[0126]

Br
<l

/N

Z,

4

P1

B/O
\ 7\5
O
N
/
N,

[0127] 2-bromocarbazole (10.0 g, 40.6 mmol), 2,4-diphe-
nyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolane-2-yl)phe-
nyl)-1,3,5-triazine (18.1 g, 41.5 mmol), and potassium car-
bonate (17.0 g, 123 mmol) were suspended in the mixture of
tetrahydrofuran (100 mL) and water (50 mL). After nitrogen
was charged, tetrakis(triphenylphosphine)palladium (0.9 g,
0.7 mmol) was applied to the suspension solution. Under
nitrogen, the mixture was agitated in the reflux for about 12
hours. After the temperature was lowered to room tempera-
ture, the generated solid was filtered. The light yellow solid
was precipitated in chloroform, agitated, filtered, and dried to
obtain white solid P1 (17.8 g, 92%).

[0128] Compounds P2 to P40 were prepared according to
the method of manufacturing compound P1 of Preparation
Example 1. The structure, the shape, the yield, and MS
thereof are arranged in the following Table.
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Preparation of Chemical Formula 1-1
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[0130] Compound P1 (8.2 g, 17.2 mmol), 3-(3-chlorophe-
nyl)-9-phenyl-9H-carbazole (6.0 g, 16.9 mmol), bis(tri ter-
tiary-butylphosphine)palladium (0.1 g, 0.2 mmol), and
sodium tertiary-butoxide (2.8 g, 29.1 mmol) were mixed, and

N,
sl ea®
N,

refluxed while being agitated in xylene (50 ml) under nitrogen
for 6 hours. After the temperature was lowered to room tem-
perature, the generated solid was filtered. The light yellow
solid was dissolved by chloroform, magnesium sulfate and
acid clay were put thereinto, followed by agitation and then
filtration, and distillation was performed under a reduced
pressure. Recrystallization was performed by using chloro-

—_— form and ethyl acetate to obtain Chemical Formula 1-1 (8.8 g,
O 64%) that was the white solid compound.
[0131] The compounds of Chemical Formulas 1-2 to 1-231
were manufactured according to the method of manufactur-
a ing Chemical Formula 1-1 of Preparation Example 41. The
structure, the shape, the vield, and MS thereof are arranged in
the following Table.
In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield M+
(Px; 2 Formula Shape (%) H]
Prepa- Pl White 66 792
ration solid
I]i);m- Cl Q N >/‘®
glem- Q N ) O N/ b
ical O O @ =N
For-
s X

U
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Tn-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- Pl Light 81 792
ration yel-
Exam- low
ple O solid
43
Chem- N

ical
For-
mula
S

N,
7/ A\
N,
=N

O

A

.
®

Prepa- Pl
ration
Exam-

ple

44

Chem-

ical

For-

mula

1-6

OO

White 36 791
solid

Prepa- P2
ration
Exam-

N

ple
45 N
Chem-
ical
For-
mula
1-9

N

Cl
=N
J

\_-N

~)

Light 79 792
yel-
low
solid
N O
N,
N
N
=N
Cl
N,
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1 Intermediate Chemical
(Px; 2 Formula

MS
Yield [M+
Shape (%) H]

Prepa- P3

Prepa- P34
ration
Exam-

ple

Chem-
ical
For-
mula
1-15

Prepa- P34
ration

Exam-

ple

48

Chem-

ical

For-

mula

1-18

Prepa- P4
ration
Exam-

ple

49

Chem-

ical

For-

mula

1-19

White 78 791
solid

White 85 867
solid

White 83 867
solid

Light 66 792
yel-

low

solid



US 2016/0204359 A1

139

-continued

Jul. 14,2016

1

(Px)

Intermediate

2

Chemical

MS
Yield [M+
Shape (%) H]

Prepa-
ration
Exam-
ple

50
Chem-
ical
For-
mula
1-23

Prepa-
ration
Exam-
ple

51
Chem-
ical
For-
mula
1-25

Prepa-
ration
Exam-
ple

52
Chem-
ical
For-
mula
1-29

P4

P5

P5

—OS

ovate

?
S0,

N

Light 73 792
yel-

low

solid

White 66 791
solid

Light 70 791
vel-

low

solid
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In-
ter-

me-

di-

ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]

Prepa- P6

ration

Exam- Cl

ple

53 N
Chem- Q

ical

For-

mula

: GOU R

Prepa- P7 White 68 793
ration solid
Exam-
ple
57 N
Chem- O N
ical
For- O O / N
mula N =N
1-37 cl O
N,

Prepa- P7 Light 79 793
ration vel-
Exam- low
ple O solid
58
N

Chem-

N
ical
For-
mula
N

White 78 791

~ ~

==

ewe
-~

~

1-40 Q
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In-
ter-

me-

di-

ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]

Prepa-  P7 White 67 793
ration solid
Exam-

ple
36 N N

Chem-

- U Uy

For-

mula

1-41 N
N
N,

Cl N. / \
Prepa- PR Light 75 793
ration vel-
Exam- low
ple solid
57 N
Chem- N

ical

For-

mula

1-46 Q

Prepa- P9 White 71 793
ration solid
Exam-

ple
58 N, N

Chem-
ical
For-
mula
1-53 N
/B
N,
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Tn-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- P10 White 70 817
ration solid
Exam-
ple
59 N N
Chem-
ical
For-
mula
1-62 N
N
=N
cl N O
Q O CN
Prepa- P11 Light 82 810
ration yel-
Exam- low
ple solid
60
N
Chem- N
ical
For-
mula
1-63
N,
N
=N
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Tn-

ter-

me-

di-

ate MS

1 Intermediate Chemical Yield [M+

(Px) 2 Formula Shape (%) H]
Prepa- Pl Light 71 868
ration yel-
Exam- low
ple solid

Chem- l [ N
ical N
For-
mula
1-69
N
/R
N
=N

N,
al O
Prepa- P12 Light 67 792
ration yel-
Exam- low

ple solid
62 N O N
Chem- O ‘

U ;

ical
D O N’Z/i
N
N
N
Prepa- P12 White 61 792

For-
ration O solid
Exam- Cl O

N

mula
1-70

@

ple
63

N
Chem-
- LD

For-
N

e Nj?
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
(Px; 2 Formula Shape (%) H]
Prepa- P12 Light 66 792
ration yel-
Exam- low
ple solid
64 N N
Chem-
ical
For-
mula
1-73
Cl N
N=
N
N
Prepa- P12 8 71 792
ration a4
Exam-
ple
65 N N
Chem-
ical
For-
mula
1-74
Cl N,
O O N=
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In-
ter-
me-
di-
ate
1
(Px)

Intermediate

2

MS
Chemical Yield [M+
Formula Shape (%) H]

Prepa-

ration

Exam-

ple
66

Chem-

ical
For-
mula
1-76

Prepa-

ration

Exam-

ple
67

Chem-

ical
For-
mula
1-80

P13

P14 Light 49 791
yel-
low
solid
N
) O
N O

Q-
J
L

Light 50 791
0
low
solid
O g
N,
O O N#=
N
L™

N=

\N



US 2016/0204359 A1 Jul. 14,2016

-continued

In-

ter-

me-

di-

ate MS

1 Intermediate Chemical Yield [M+

Px) 2 Formula Shape (%) H]
Prepa- P13 Light 78 792
ration yel-
Exam- low
ple solid

68 N N
Chem-

ical

For-

mula
1-92
Cl N

N,
I
N,
=N

Prepa- P16 Light 78 791
ration yel-
Exam- low

ple solid

69 N, N,
Chem-
ical

For-
mula
1-98
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]

Prepa- P17 Light 69 791
ration yel-

Exam- low

ple solid

70 N

Chem- N
ical

For-

mula

1-105

Q -

Cl
9

N,
7N
N,
=N
Prepa- P18 Light 71 793
ration yel-
Exam- low
ple O solid
71
Chem N
ical
For-
mula

1-109 Q
Cl

.
9
awas
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Tn-

ter-

me-

di-

ate MS

1 Intermediate Chemical Yield [M+

Px) 2 Formula Shape (%) H]
Prepa- P19 Light 61 793
ration yel-
Exam- low
ple solid
70
Chem- N, N
ical
For-
mula
1-105

Cl N
N=
N
= /
\
/ N
\ N

Prepa- P20 Light 65 793
ration vel-
Exam- low
ple solid
71
Chem-
ical
For-
mula

1-109
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- P37 Light 62 820
ration yel-
Exam- low
ple solid
74 N N
Chem-
ical
For-
mula
1-124
Cl N,

Prepa- P38 Light 58 794
ration vel-

Exam- low

ple solid

73 N

Chem- N

ical
For-
mula
1-128

Cl /\
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Tn-

ter-

me-

di-

ate MS

1 Intermediate Chemical Yield [M+

Px) 2 Formula Shape (%) H]
Prepa- P21 Light 81 817
ration yel-
Exam- low
ple solid
76
Chem- N,
ical
For-
mula
1-131

Cl N
NC
Prepa- P22 Light 81 810
ration vel-
Exam- low
ple solid
N

77 N
Chem-
ical
For-
mula
1-132
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- P23 Light 77 792
ration yel-
Exam- low
ple solid
78 N
Chem:
ical
For-

N
mula
1-142 Q
al O
N
!/ 7”@
5
Prepa- P24 White 71 791
ration solid
Exam-
ple -
79 5
Chem- N
ical
For-
mula

O
Q.
/\
O

Wate
&
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In-
ter-
me-
di-
ate
1
(Px)

MS
Intermediate Chemical Yield [M+
2 Formula Shape (%) H]

Prepa.
ration

Exam-

ple
80
Chem
ical
For-
mula
1-150

Prepa-

ration

- P25

P35

Exam-

ple
81

Chem-

ical
For-
mula
1-152

Se NG
O (.
Q 6: o
o O
O

N,

O
Q.

0
O
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ter-
me-
di-

ate

(Px)

Intermediate

2

Chemical

Formula

MS
Yield [M+
Shape (%) H]

Prepa-

ration

Exam-

ple
82

Chem-

ical
For-
mula
1-160

Prepa-

ration

Exam-

ple
83

Chem-

ical
For-
mula
1-165

P26

P27

¢

Q'

9

c1

v

by
O

N=

O

-

g
9

\

S
'z,

Light § 792

yel-
low
solid

White 60 791
solid
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In-

ter-

di-

ate MS

1 Intermediate Chemical Yield [M+

Px) 2 Formula Shape (%) H]

Prepa-

ration

Exam-

ple
84

Chem-

ical
For-
mula
1-173

Prepa-

ration

Exam-

ple
85

Chem-

ical
For-
mula
1-178

P28 O

P29

O

¢

Cl

Light 78 791
yel-

low

solid

Light 69 793

yel-
low
solid
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- P30 Light 65 793
ration O yel-
Exam- low
ple solid
86 N a N
Chem-
ical
For-
mula N

O

Prepa- P31 Light 78 793
ration O vel-

Exam- low

ple \ solid

87 N al

Chem-

ical

For-

mula

1-191 i N !
I/‘I N\
- Zy@
/] N
N
N
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- P32 Light 81 817
ration O yel-
Exam- low
ple solid
88 N a N
Chem-
ical
For-
mula N

1-200 i

Prepa- P33 Light 7 810
ration yel-
Exam- low
ple solid
89
N.

Chem- N
ical
For-
mula

N

1-201
Cl O
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In-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- P36 Light 71 908
ration yel-
Exam- low
ple O solid
90
Chem- N

ical

For-

mula

1211 Q

Cl

{7

e

)

Oz
)
L

Prepa- P36 Light 71 908
ration yel-

Exam- low

ple O solid

91

Chem- N

ical

For-

mula

1-214 Q

Cl

)

Oz
(L
o
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Tn-
ter-
me-
di-
ate MS
1 Intermediate Chemical Yield [M+
Px) 2 Formula Shape (%) H]
Prepa- Pl White 69 716
ration solid
Exam-
ple
92 N N
Chem-
ical
For-
mula
1-219
Br I
N O
N
/
N
—N
Prepa- P40 Light 75 716
ration yel-
Exam- low
ple solid
93
Chem-
ical
For-
mula

1-221
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Tn-

ter-

me-

di-

ate MS

1 Intermediate Chemical Yield [M+

Px) 2 Formula Shape (%) H]
Prepa- P40 yel- 35 640
ration low
Exam- solid
ple
94
Chem- N
ical N.
For- N
mula
1-227

Br
NZ N
X
N
Prepa- Pl White 35 793
ration solid
Exam-
ple N
95 Nef \
Chem- X
ical S |
For- Y N
mula
1-231 Br X
N
N Q
R
NN

[0132] FIGS.3to16illustrate data for confirming synthesis pore Co. The ITO was washed for 30 minutes, and washing

of main compounds.

Experimental Example 1

[0133] The glass substrate on which a thin film of ITO
(indium tin oxide) was applied in a thickness of 1,500 A was
putinto distilled water having the detergent dissolved therein
and washed by the ultrasonic wave. In this case, the used
detergent was a product commercially available from Fisher
Co. and the distilled water was one which had been twice
filtered by using a filter commercially available from Milli-

with ultrasonic waves was then repeated twice for 10 minutes
by using distilled water. After the washing with distilled water
was finished, washing with ultrasonic waves was performed
by solvents such as isopropyl alcohol, acetone, and methanol,
and the ITO was dried and transported to the plasma washing
machine. Further, the substrate was washed by using oxygen
plasma for 5 minutes, and then transported to the vacuum
deposition machine.

[0134] Hexanitrile hexaazatriphenylene (HAT) of the fol-
lowing Chemical Formula was thermally deposited under
vacuum in a thicknesses of 500 A on the ITO transparent

electrode thus prepared to form the hole injection layer.
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[HAT]
[0135] The NPB (N,N-bis-(1-naphthalenyl)-N,N-bis-phe-

nyl-(1,1-biphenyl)-4,4-diamine) compound having the fol-
lowing structure was thermally deposited under vacuum in a
thickness of 400 A on the hole injection layer to form the hole
transport layer.

adats
)

[0136] Subsequently, the compound of Chemical Formula
1-1 manufactured in Preparation Example 41 was deposited
under vacuum in a film thickness of 300 A with the Ir(ppy),
dopant at a concentration of 10% on the hole transport layer to
form the light emitting layer.

[0137] The following electron transport material was
deposited under vacuum in a thickness of 200 A on the light
emitting layer to form the electron injection and transport
layer.

[NPB]

[Electron Transport Material]
[0138]

160

Jul. 14,2016

[0139] Lithium fluoride (LiF) in a thickness of 12 A and
aluminum in a thickness 0 2,000 A were subsequently depos-
ited on the electron injection and transport layer to form the
cathode.

[0140] Inthe aforementioned process, the deposition speed
of the organic material was maintained at 0.4 to 0.7 A/sec, the
deposition speed of the lithium fluoride of the cathode was
maintained at 0.3 A/sec, the deposition speed of aluminum
was maintained at 2 A/sec, and the degree of vacuum during
the deposition was maintained at 2x1077 to 5x107® torr.

Experimental Example 2

[0141] The same experiment was performed, except that
the compound of Chemical Formula 1-2 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 3

[0142] The same experiment was performed, except that
the compound of Chemical Formula 1-4 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 4

[0143] The same experiment was performed, except that
the compound of Chemical Formula 1-23 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 5

[0144] The same experiment was performed, except that
the compound of Chemical Formula 1-29 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 6

[0145] The same experiment was performed, except that
the compound of Chemical Formula 1-40 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 7

[0146] The same experiment was performed, except that
the compound of Chemical Formula 1-62 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 8

[0147] The same experiment was performed, except that
the compound of Chemical Formula 1-74 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 9

[0148] The same experiment was performed, except that
the compound of Chemical Formula 1-98 was used instead of
the compound of Chemical Formula 1-1 in Experimental
Example 1.
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Experimental Example 10

[0149] The same experiment was performed, except that
the compound of Chemical Formula 1-109 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 11

[0150] The same experiment was performed, except that
the compound of Chemical Formula 1-142 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 12

[0151] The same experiment was performed, except that
the compound of Chemical Formula 1-152 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 13

[0152] The same experiment was performed, except that
the compound of Chemical Formula 1-200 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 14

[0153] The same experiment was performed, except that
the compound of Chemical Formula 1-211 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Jul. 14,2016

Experimental Example 15

[0154] The same experiment was performed, except that
the compound of Chemical Formula 1-219 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Experimental Example 16

[0155] The same experiment was performed, except that
the compound of Chemical Formula 1-231 was used instead
of the compound of Chemical Formula 1-1 in Experimental
Example 1.

Comparative Example 1

[0156] The same experiment was performed, except that
the following H1 was used instead of the compound of
Chemical Formula 1-1 in Experimental Example 1.

H1

[0157] InExperimental Examples 1 to 16 and Comparative
Example 1, results of the devices manufactured by using each
compound as the light emitting layer are described in Table 1.

TABLE 1
Driving Light
Doping voltage emitting
concentration V) efficiency
No. Host Dopant (%) @5,000 cd/m®  (Cd/A)
Comparative H1 Ir(ppy)s 10 5.2 36
Example 1
Experimental Chemical Ir(ppy)s 10 4.7 40
Example 1 Formula 1-1
Experimental Chermical Ir(ppy)s 10 4.9 45
Example 2 Formula 1-2
Experimental Chemical Ir(ppy)s 10 4.5 44
Example 3 Formula 1-4
Experimental Chermical Ir(ppy)s 10 44 43
Example 4  Formula 1-23
Experimental Chermical Ir(ppy)s 10 4.7 42
Example 5 Formula 1-29
Experimental Chermical Ir(ppy)s 10 4.2 48
Example 6  Formula 1-40
Experimental Chermical Ir(ppy)s 10 4.3 44
Example 7 Formula 1-62
Experimental Chermical Ir(ppy)s 10 4.6 47
Example 8  Formula 1-74
Experimental Chermical Ir(ppy)s 10 4.8 46
Example 9 Formula 1-98
Experimental Chermical Ir(ppy)s 10 4.7 47
Example 10 Formula 1-109
Experimental Chermical Ir(ppy)s 10 4.7 41
Example 11 Formula 1-142
Experimental Chermical Ir(ppy)s 10 49 47
Example 12 Formula 1-152
Experimental Chemical Ir(ppy)s 10 44 40
Example 13 Formula 1-200
Experimental Chemical Ir(ppy)s 10 4.7 47

Example 14

Formula 1-211
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TABLE 1-continued
Driving Light
Doping voltage emitting
concentration V) efficiency
No. Host Dopant (%) @5,000cd/m?  (Cd/A)
Experimental Chemical Ir(ppy)as 10 4.1 49
Example 15 Formula 1-219
Experimental Chemical Ir(ppy)s 10 4.2 48

Example 16

Formula 1-231

[0158]

to
be

As confirmed in Table 1, Experimental Examples 1
16 show that the compound of the present specification can
used as the host of the green light emitting layer and

exhibits the low voltage characteristic and improved effi-
ciency as compared to Comparative Example 1.

EXPLANATION OF REFERENCE NUMERALS

AND SYMBOLS
[0159] 1: Substrate
[0160] 2: Anode
[0161] 3: Light emitting layer
[0162] 4: Cathode
[0163] 5: Hole injection layer
[0164] 6: Hole transport layer
[0165] 7: Light emitting layer
[0166] 8: Electron transport layer

1. A compound represented by the following Chemical

Formula 1:

[Chemical Formula 1]

in Chemical Formula 1,

L, is adirect bond; substituted or unsubstituted phenylene;
or a substituted or unsubstituted divalent monocyclic
heterocyclic group including one or more of N, O, and 8
atoms,

L, is a direct bond; a substituted or unsubstituted arylene
group; or a substituted or unsubstituted divalent hetero-
cyclic group including one or more of N, O, and S atoms,

X,isNorCR,,,X,isNorCR,,, X;isNor CR 5,

A is hydrogen; deuterium; a halogen group; a nitrile group;
a nitro group; a hydroxy group; a carbonyl group; an
ester group; an imide group; an amide 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 ary-
loxy group; a substituted or unsubstituted alkylthioxy

group; a substituted or unsubstituted arylthioxy group; a
substituted or unsubstituted alkylsulfoxy group; a sub-
stituted or unsubstituted arylsulfoxy group; a substituted
or unsubstituted alkenyl group; a substituted or unsub-
stituted silyl group; a substituted or unsubstituted boron
group; a substituted or unsubstituted arylphosphine
group; a substituted or unsubstituted phosphine oxide
group; a substituted or unsubstituted phenyl group; a
substituted or unsubstituted biphenyl group; or a substi-
tuted or unsubstituted aromatic or aliphatic monocyclic
six-membered heterocyclic group including one or more
of N, O, and S atoms,

Ar, and Ar, are the same as or different from each other,
and are each independently hydrogen; deuterium; a
halogen group; a nitrile group; a nitro group; a hydroxy
group; a carbonyl group; an ester group; an imide group;
an amide 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 unsub-
stituted alkylthioxy group; a substituted or unsubstituted
arylthioxy group; a substituted or unsubstituted alkyl-
sulfoxy group; a substituted or unsubstituted arylsul-
foxy group; asubstituted or unsubstituted alkenyl group;
a substituted or unsubstituted silyl group; a substituted
or unsubstituted boron group; a substituted or unsubsti-
tuted arylphosphine group; a substituted or unsubsti-
tuted phosphine oxide group; a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted fluorenyl
group; or a substituted or unsubstituted aromatic or ali-
phatic heterocyclic group including one or more of N, O,
and S atoms, but do not include a carbazole group,

R, toR,and R, to R,; are the same as or different from
each other, and are each independently hydrogen; deu-
terium; a halogen group; a nitrile group; a nitro group; a
hydroxy group; a carbonyl group; an ester group; an
imide group; an amide group; a substituted or unsubsti-
tuted 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 substi-
tuted or unsubstituted arylthioxy group; a substituted or
unsubstituted alkylsulfoxy group; a substituted or
unsubstituted arylsulfoxy group; a substituted or unsub-
stituted alkenyl group; a substituted or unsubstituted
silyl group; a substituted or unsubstituted boron group; a
substituted or unsubstituted arylphosphine group; a sub-
stituted or unsubstituted phosphine oxide group; a sub-
stituted or unsubstituted aryl group; a substituted or
unsubstituted fluorenyl group; or a substituted or unsub-
stituted aromatic or aliphatic heterocyclic group includ-
ing one or more of N, O, and S atoms,
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a and c are each an integer of 0 to 4, b and d are each an
integer of 0 to 3, in the case where ais 2 or more, R s are
the same as or different from each other, in the case
where b is 2 or more, R,s are the same as or different
from each other, in the case where c is 2 or more, R;s are
the same as or different from each other, and in the case
where d is 2 or more, R,s are the same as or different
from each other.

2. The compound of claim 1, wherein Chemical Formula 1
1s represented by the following Chemical Formula 2:

[Chemical Formula 2]

in Chemical Formula 2,

7, to Z are the sameas or different from each other, and are
each independently CR, or N, herein, R, is the same as
definitions of R, to R, in the case where at least two of
7, 10 75 are CRs, R;s are the same as or different from
each other, and a residual substituent group is the same
as a matter defined in Chemical Formula 1.

3. The compound of claim 1, wherein A is a phenyl group
unsubstituted or substituted by an alkyl group, a phenyl
group, or a N-containing monocyclic six-membered hetero-
cyclic group; a biphenyl group unsubstituted or substituted by
an alkyl group, a phenyl group, or a N-containing monocyclic
six-membered heterocyclic group; or a N-containing mono-
cyclic heterocyclic group unsubstituted or substituted by an
alkyl group, a phenyl group, or a N-containing monocyclic
six-membered heterocyclic group.

4. The compound of claim 1, wherein L, is substituted or
unsubstituted phenylene; or a substituted or unsubstituted
divalent monocyclic heterocyclic group including one or
more of N, O, and S atoms.

5. The compound of claim 1, wherein L, is a substituted or
unsubstituted arylene group; or a substituted or unsubstituted
divalent heterocyclic group including one or more of N, O,
and S atoms.

163

Jul. 14,2016

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

[Chemical Formula 3]

RO A
Y
\ 13{\ Ary
Y, Yy
Il |
Y \(YIS x? |X2
Yo x
N. Y?z/ ~ X3 "Ary
/ \ / Y73 Y25
(R, e U
(Ra)a

in Chemical Formula 3,

7, 10 Z5 arethe sameas or different from each other, and are
each independently CR, or N, herein, R is the same as
definitions of R, to R, in the case where at least two of
7, to Z5 are CRs, Rss are the same as or different from
each other,

Y, toY,sandY,, toY,; are the same as or different from
each other, and are each independently CR ¢ or N, herein,
R is the same as definitions of R, to R,, in the case
where at least two of Y, , to Y ;s and Y, to'Y,5 are CR,,
Rs are the same as or different from each other, but one
of Y,, toY,s and one of Y,, to Y, are carbon atoms
bonded to an adjacent carbazole group, and

aresidual substituent group is the same as a matter defined
in Chemical Formula 1.

7. The compound of claim 1, wherein L, of Chemical
Formula 1 is phenylene unsubstituted or substituted by a
halogen group, a nitrile group, an alkyl group, a phenyl group,
or a N-containing monocyclic heterocyclic group; or a diva-
lent N-containing monocyclic heterocyclic group unsubsti-
tuted or substituted by a halogen group, a nitrile group, an
alkyl group, a phenyl group, or a N-containing monocyclic
heterocyclic group, and L, is a phenyl group unsubstituted or
substituted by a halogen group, a nitrile group, an alkyl group,
or an aryl group; or a monocyclic N-containing heterocyclic
group unsubstituted or substituted by a halogen group, a
nitrile group, an alkyl group, or an aryl group.

8. The compound of claim 1, wherein L, and [, of Chemi-
cal Formula 1 are the same as or different from each other, and
are each independently selected from the following Structural

Formulas:
x AN AN

—ror || ey |

F F ¢ X

(Re)r

A

T Re)y

\
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-continued

N N N
| e | e | e
N\{ N N>/ N
N N,
Ny AN AN
I_‘RG) ) ‘ l
y y

R¢ is hydrogen; deuterium; a halogen group; a nitrile
group; a nitro group; a hydroxy group: a carbonyl group;
an ester group; an imide group; an amide group; a sub-
stituted or unsubstituted alkyl group; a substituted or

Jul. 14,2016

unsubstituted cycloalkyl group; a substituted or unsub-
stituted alkoxy group; a substituted or unsubstituted ary-
loxy group; a substituted or unsubstituted alkylthioxy
group; a substituted or unsubstituted arylthioxy group; a
substituted or unsubstituted alkylsulfoxy group; a sub-
stituted or unsubstituted arylsulfoxy group; a substituted
or unsubstituted alkenyl group; a substituted or unsub-
stituted silyl group; a substituted or unsubstituted boron
group; a substituted or unsubstituted alkylamine group;
asubstituted or unsubstituted aralkylamine group; a sub-
stituted or unsubstituted arylamine group; a substituted
or unsubstituted heteroarylamine group; a substituted or
unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or
unsubstituted aryl group; a substituted or unsubstituted
fluorenyl group; or a substituted or unsubstituted aro-
matic or aliphatic heterocyclic group including one or
more of N, O, and S atoms,

fis an integer of 0 to 4, and in the case where fis 2 or more,
Rs are the same as or different from each other.

9. The compound of claim 1, wherein the Structural For-
mula

is selected from the following Structural Formulas:

1

Ar Arg
Ny N
\ / Ri3 %\’g / Ri3
R
Ay An

Ry Ry
Ar) At Ary
N%( — —
M« N N \ ¥
N\( N\( /
Ry
Ary An Ary

10. The compound of claim 1, wherein Ar, and Ar, are the
same as or different from each other, and are each indepen-
dently a phenyl group unsubstituted or substituted by an alkyl
group, a phenyl group, or a N-containing heterocyclic group;
fluorenyl unsubstituted or substituted by an alkyl group, a
phenyl group, or a N-containing heterocyclic group; or a
N-containing heterocyclic group unsubstituted or substituted
by an alkyl group, a phenyl group, or a N-containing hetero-
cyclic group.
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11. The compound of claim 1, wherein Chemical Formula
1 is represented by the following Chemical Formula 4:

Z3
7 Ny,
Il |
Zl\fzs
N,
N Ra)s
NS
oRyp) — e
\ T 13
YN Yy
I| |
Yy {Yls

in Chemical Formula 4,

7, to Z are the same as or different from each other, and are
each independently CR, or N, herein, R, is the same as
definitions of R, to R,, in the case where at least two of
7, 10 Z5 are CR,, R;s are the same as or different from

each other,

Y, 0Y,sandY,, toY,5 are the same as or different from
each other, and are each independently CR or N, herein,
R is the same as definitions of R, to R,, in the case
where at least twoof Y, to Y s and Y,, toY,5 are CR,
Rs are the same as or different from each other, but one

[Chemical Formula 4]

X3
Xp “Xpi
I |
Xu zXis

Jul. 14,2016

of Y,, to Y, and one of Y,; to Y, are carbon atoms

bonded to an adjacent carbazole group,

X, 10X, sand X, to X, are the same as or different from
each other, and are each independently CR, or N, herein,
R, is the same as definitions of R, to R,, in the case

where at least two of X |, to X, 5 and X, to X5 are CR,,

R.s are the same as or different from each other, and
aresidual substituent group is the same as a matter defined
in Chemical Formula 1.
12. The compound of claim 1, wherein Chemical Formula
1 is selected from Chemical Formulas of the following Table:

(7
U

92020

Chemical Formula 1-1
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-continued

9
»
e

Chemical Formula 1-2

Chemical Formula 1-3

Chemical Formula 1-4

Jul. 14,2016
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Q Chemical Formula 1-5
®/N
N,
/IR
N,
N

Q Chemical Formula 1-6
N

O Chemical Formula 1-7

Jul. 14,2016
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Chemical Formula 1-8

Chemical Formula 1-9

Q Chemical Formula 1-10
N Q

QOO
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Chemical Formula 1-11

Chemical Formula 1-12

Chemical Formula 1-13

.
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O Chemical Formula 1-14

528

O

Chemical Formula 1-15

Chemical Formula 1-16
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Q Chemical Formula 1-17
N O
O =N

;

N,

Q Chemical Formula 1-18

Chemical Formula 1-19
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O Chemical Formula 1-20
N O O
N
N

eAsatat

Q Chemical Formula 1-21
N O

e
92028

N==
N
N\
N

Chemical Formula 1-22

)

-~

N/Z/é
N

|

N

Oz
»
s
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¥

92020 Ry

Chemical Formula 1-23

O

e vaty

Chemical Formula 1-24

(A O
avaw,

r
o0 0

¥

SO MR

Chemical Formula 1-25

0 O
~)
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Chemical Formula 1-26

v,
S

OO My

Q Chemical Formula 1-27
N Q

Chemical Formula 1-28
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Chemical Formula 1-29

Chemical Formula 1-30

Q Chemical Formula 1-31
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O Chemical Formula 1-32
N O O O

N=

N

QQOQ

Chemical Formula 1-33

Chemical Formula 1-34
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Q Chemical Formula 1-35
O/N
N

N
N

OV R

Q Chemical Formula 1-36

1
N=
§ O N
O™ D
Q Chemical Formula 1-37
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Q Chemical Formula 1-38
® :
N O / Y@
N
—=N

Chemical Formula 1-39

Chemical Formula 1-40
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Q Chemical Formula 1-41
N O
N,
/I
N,
N

Chemical Formula 1-42

Q Chemical Formula 1-43
N !

Jul. 14,2016



US 2016/0204359 A1 Jul. 14,2016
180
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Chemical Formula 1-44

Chemical Formula 1-45

Chemical Formula 1-46
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Q Chemical Formula 1-47
N O
N,
/A
N,

Q Chemical Formula 1-48
N

Q Chemical Formula 1-49
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Q Chemical Formula 1-50
® :
; O / \>/®
N
—=N

Chemical Formula 1-51

Chemical Formula 1-52
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Chemical Formula 1-53

Chemical Formula 1-54

Chemical Formula 1-55
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O Chemical Formula 1-56
N O
N
/I
N
=N
N

Q Chemical Formula 1-57
N

Q Chemical Formula 1-58
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Q Chemical Formula 1-59
N,
Jr
N
\ N
N,
oo
N,
N

Q Chemical Formula 1-60
N

Chemical Formula 1-61
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Q Chemical Formula 1-62
®/N
N
/I
N,
=N
N.

O O CN
Q Chemical Formula 1-63

¥
Ty

N,

»
)

Chemical Formula 1-64

QOQ !
0

N

N \Y@

( ‘/N

(i
®
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Chemical Formula 1-65

Chemical Formula 1-66

Chemical Formula 1-67
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O Chemical Formula 1-68
N Q

/N\}/O

—=N
N O
O Chemical Formula 1-69

0 B
SIS

900"
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Q Chemical Formula 1-70
&\"
N,
-

O Chemical Formula 1-71
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Q Chemical Formula 1-72
N O

Q Chemical Formula 1-73
N Q
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Q Chemical Formula 1-74

Chemical Formula 1-75
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Chemical Formula 1-76

O Chemical Formula 1-77
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Chemical Formula 1-78

Chemical Formula 1-79
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Chemical Formula 1-80

Chemical Formula 1-81
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O Chemical Formula 1-82
N Q

O Chemical Formula 1-83
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O Chemical Formula 1-84
N O

Q Chemical Formula 1-85

Jul. 14,2016



US 2016/0204359 A1 Jul. 14,2016
197

-continued

Chemical Formula 1-86

Q Chemical Formula 1-87
N
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Q Chemical Formula 1-88
N.
r y@
/B
N,

=N

O Chemical Formula 1-89
N O O

O
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Q Chemical Formula 1-90
N Q

O

==N

Q Chemical Formula 1-91
N 0
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Q Chemical Formula 1-92
O/N

)

N
|
N
—

D

Q Chemical Formula 1-93
N
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Q Chemical Formula 1-94
N
N,
/ N\

3

Q Chemical Formula 1-95

DI
/N\7/®

=N

O
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Chemical Formula 1-96

Q Chemical Formula 1-97
N O
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Chemical Formula 1-98

Chemical Formula 1-99
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Q Chemical Formula 1-100
N
N
)/ N\
N,

O Chemical Formula 1-101
N O O

N,
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Q Chemical Formula 1-102
N O

e

920
Q_,

N,

Chemical Formula 1-103

Jul. 14,2016



US 2016/0204359 A1 Jul. 14,2016
206

-continued

Chemical Formula 1-104

Chemical Formula 1-105




US 2016/0204359 A1
207
-continued
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Q O N=
/N
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O Chemical Formula 1-107
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Q Chemical Formula 1-108
N O

= \ /N
\N/ N

Q Chemical Formula 1-109
N Q

/\/N
N |
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Q Chemical Formula 1-110

N
-
—
N
N |
N
Chemical Formula 1-111
e
N
o -
= N
N
N
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Q Chemical Formula 1-112
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— / \ /
R

O Chemical Formula 1-113
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Q Chemical Formula 1-114
N O

Q Chemical Formula 1-115
N O
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Q Chemical Formula 1-116

N
-
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N
Chemical Formula 1-117
e
N
-
N
\
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= N
N
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O Chemical Formula 1-119
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Q Chemical Formula 1-120
N O

-

N/

Q Chemical Formula 1-121
N O
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Q Chemical Formula 1-122

N
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N J N
Chemical Formula 1-123
e
N
A -
= N
N/
N N
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Q Chemical Formula 1-124
N O

Q Chemical Formula 1-125

C
909 N
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O
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Chemical Formula 1-126

Q Chemical Formula 1-127
; O
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Q Chemical Formula 1-128

Q Chemical Formula 1-129
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Q Chemical Formula 1-130
N Q

Q Chemical Formula 1-131
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Q Chemical Formula 1-132
N O

Q Chemical Formula 1-133
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. Chemical Formula 1-136
N O

O Chemical Formula 1-137
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Q Chemical Formula 1-143
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Q Chemical Formula 1-146
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Q Chemical Formula 1-147
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Chemical Formula 1-148
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Chemical Formula 1-149
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Chemical Formula 1-151
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Chemical Formula 1-160
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Q Chemical Formula 1-162
N

~

O
()

N

N
\/{
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Q Chemical Formula 1-171
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Chemical Formula 1-172

Chemical Formula 1-173
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13. An organic light emitting device comprising:
a first electrode;
a second electrode provided to face the first electrode; and

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

wherein one or more of the organic material layers include
the compound according to claim 1.

14. The organic light emitting device of claim 13, wherein
the organic material layer including the compound is a light
emitting layer.

15. The organic light emitting device of claim 14, wherein
‘{he light emitting layer is a phosphorescent light emitting

ayef.

16. The organic light emitting device of claim 14, wherein
the light emitting layer further includes a phosphorescent
material.
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