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COMPOUND AND ORGANIC
LIGHT-EMITTING ELEMENT COMPRISING
SAME

TECHNICAL FIELD

[0001] The present specification claims priority to and the
benefit of Korean Patent Application No. 10-2015-0135775
filed in the Korean Intellectual Property Office on Sep. 24,
2015, the entire contents of which are incorporated herein by
reference.

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

BACKGROUND ART

[0003] Representative examples of an organic electronic
device include an organic light emitting device. In general,
an organic light emitting phenomenon refers to a phenom-
enon in which electric energy is converted into light energy
by using an organic material. An organic light emitting
device using the organic light emitting phenomenon usually
has a structure including a positive electrode, a negative
electrode, and an organic material layer interposed therebe-
tween. Here, the organic material layer may have a multi-
layered structure composed of different materials in order to
improve the efliciency and stability of an organic light
emitting device in many cases, and for example, may be
composed of a hole injection layer, a hole transport layer, a
light emitting layer, an electron transport layer, an electron
injection layer, and the like. In the structure of the organic
light emitting device, if a voltage is applied between two
electrodes, holes are injected from a positive electrode into
the organic material layer and electrons are injected from a
negative electrode into 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 down
again to a ground state.

[0004] There is a continuous need for developing a new
material for the aforementioned organic light emitting
device.

DISCLOSURE

Technical Problem

[0005] The present specification has been made in an
effort to provide a compound and an organic light emitting
device comprising the same.

Technical Solution

[0006] An exemplary embodiment of the present specifi-
cation provides a compound represented by the following
Chemical Formula 1.

[Chemical Formula 1]

Ry

X(/L§&
)l\ )\ z Rs
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[0007] In Chemical Formula 1,

[0008] at least one of X, to X; is N, and the others are the
same as or different from each other, and are each indepen-
dently N or CR,

[0009] R is hydrogen: deuterium; a halogen group; a
cyano group: a nitro group; a substituted or unsubstituted
aryl group, or a substituted or unsubstituted heteroaryl group
comprising one or more of N, O, and S atoms,

[0010] Zis O, S, Se, or Te,

[0011] L, is a direct bond; a substituted or unsubstituted
arylene group; or a substituted or unsubstituted het-
eroarylene group comprising one or more of N, O, and S
atoms,

[0012] L, is a substituted or unsubstituted arylene group;
or a substituted or unsubstituted heteroarylene group com-
prising one or more of N, O, and S atoms,

[0013] R, and R, are the same as or different from each
other, and are each independently a halogen group; a cyano
group; a nitro group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group; a
substituted or unsubstituted aryl group; or a substituted or
unsubstituted heteroaryl group comprising one or more of N,
O, and S atoms, and

[0014] R, isahalogen group; a cyano group; a nitro 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 alkenyl group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted aryl group; a
substituted or unsubstituted alkylaryl group; a substituted or
unsubstituted arylphosphine group; a substituted or unsub-
stituted phosphine oxide group; a substituted or unsubsti-
tuted amine group; a substituted or unsubstituted alkylamine
group; a substituted or unsubstituted arylamine group; or a
substituted or unsubstituted heteroaryl group comprising
one or more of N, O, and S atoms.

[0015] Further, an exemplary embodiment of the present
specification provides an organic electronic device compris-
ing: 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 elec-
trode, in which one or more layers of the organic material
layers comprise the above-described compound.

Advantageous Effects

[0016] The compound described in the present specifica-
tion may be used as a material for an organic material layer
of an organic light emitting device. The compound accord-
ing to at least one exemplary embodiment may improve the
efficiency, achieve low driving voltage and/or improve life-
time characteristics in the organic light emitting device. In
particular, the compound described in the present specifica-
tion may be used as a material for hole injection, hole
transport, hole injection and hole transport, light emission,
electron transport, or electron injection.

DESCRIPTION OF DRAWINGS

[0017] FIG. 1 illustrates an example of an organic light
emitting device in which a substrate (1), a positive electrode
(2), alight emitting layer (3), and a negative electrode (4) are
sequentially stacked.

[0018] FIG. 2 illustrates an example of an organic light
emitting device composed of a substrate (1), a positive
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electrode (2), a hole injection layer (5), a hole transport layer
(6), a light emitting layer (7), an electron transport layer (8),
and a negative electrode (4).

[0019] FIG. 3 is a view illustrating MS data values of
Compound 2.
[0020] FIG. 4 is a view illustrating MS data values of
Compound 3.

[0021] 1: Substrate

[0022] 2: Positive electrode

[0023] 3: Light emitting layer

[0024] 4: Negative electrode

[0025] 5: Hole injection layer

[0026] 6: Hole transport layer

[0027] 7: Electron transport layer

[0028] 8: Electron injection layer

MODE FOR INVENTION

[0029] Hereinafter, the present specification will be

described in more detail.

[0030] An exemplary embodiment of the present specifi-
cation provides the compound represented by Chemical
Formula 1.

[0031] According to an exemplary embodiment of the
present specification, the compound represented by Chemi-
cal Formula 1 has the core structure, and thus has an
advantage in that the feature of each core is maximized to
maximize the lifetime through an effect of cutting off the
feature and conjugation, which elements of each Z have.
Further, a symmetric form of the compound represented by
Chemical Formula 1 has characteristics in that Tg is
enhanced, the stability is increased, and the light emitting
efficiency and performance are enhanced as compared to an
asymmetric form of the compound.

[0032] In the present specification,

means a bond linked to another substituent.

[0033] Examples of the substituents in the present speci-
fication will be described below, but are not limited thereto.
[0034] The term ‘“substitution” means that a hydrogen
atom bonded to a carbon atom of a compound is changed
into another substituent, and a position to be substituted is
not limited as long as the position is a position at which the
hydrogen atom is substituted, that is, a position at which the
substituent may be substituted, and when two or more are
substituted, the two or more substituents may be the same as
or different from each other.

[0035] Inthe present specification, the term “substituted or
unsubstituted” means being substituted with one or two or
more substituents selected from the group consisting of
deuterium; a halogen group; a cyano group; a nitrile group;
a nitro group; an imide group; an amino group; a silyl group;
a boron group; a hydroxy group; a carbonyl group; an alkyl
group; a cycloalkyl group; an alkenyl group; an alkoxy
group; an aryloxy group; an alkylthioxy group; an arylthioxy
group; an aryl group; an aralkyl group; an aralkenyl group;
an alkylaryl group; a heteroaryl group; an amine group; an
alkylamine group; an aralkylamine group; a heteroarylamine
group; an arylamine group; a phosphoryl group; an aryl-
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phosphine group; a phosphine oxide group; or a heteroaryl
group including one or more of N, O, S, Se, and Si atoms or
being substituted with a substituent to which two or more
substituents are linked among the exemplified substituents,
or having no substituent. For example, “the substituent to
which two or more substituents are linked” may be a
bipheny! group. That is, the biphenyl group may also be an
aryl group, and may be interpreted as a substituent to which
two phenyl groups are linked. The biphenyl group means a
substituent to which two aryl groups are linked, but “the
substituent to which two or more substituents are linked”
may also be a substituent to which two or more different
substituents are linked. For example, “the substituent to
which two or more substituents are linked” may be a phenyl
group substituted with a pyridyl group, which is a substitu-
ent to which the pyridyl group and the phenyl group are
linked, or a phenyl group substituted with a quinolinyl
group, which is a substituent to which the quinolinyl group
and the phenyl group are linked, or a phenyl group substi-
tuted with a cyano group, which is a substituent to which the
cyano group and the phenyl group are linked.

[0036] In the present specification, examples of a halogen
group include fluorine, chlorine, bromine or iodine.

[0037] In the present specification, specific examples of a
silyl group include a trimethylsilyl group, a triethylsilyl
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.

[0038] In the present specification, specific examples of a
boron group include a trimethylboron group, a triethylboron
group, a t-butyldimethylboron group, a triphenylboron
group, a phenylboron group, and the like, but are not limited
thereto.

[0039] In the present specification, an alkyl group may be
straight-chained or branch-chained, and the number of car-
bon atoms thereof is not particularly limited, but is prefer-
ably 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, isopentyl, neopentyl, tert-pentyl, hexyl, n-hexyl,
1-methylpentyl, 2-methylpentyl, 4-methyl-2-pentyl, 3,3-di-
methylbutyl, 2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl,
cyclopentylmethyl, cyclohexylmethyl, octyl, n-octyl, tert-
octyl, 1-methylheptyl, 2-ethylhexyl, 2-propylpentyl,
n-nonyl, 2,2-dimethylheptyl, 1-ethyl-propyl, 1,1-dimethyl-
propyl, isohexyl, 2-methylpentyl, 4-methylhexyl, 5-methyl-
hexyl, and the like, but are not limited thereto.

[0040] 1In the present specification, a cycloalkyl group is
not particularly limited, but preferably has 3 to 30 carbon
atoms, and specific examples thereof include cyclopropyl,
cyclobutyl, cyclopentyl, 3-methylcyclopentyl. 2,3-dimeth-
vlcyclopentyl, cyclohexyl, 3-methylcyclohexyl, 4-methyl-
cyclohexyl, 2,3-dimethyleyclohexyl, 3,4,5-trimethyleyclo-
hexyl, 4-tert-butylcyclohexyl, cycloheptyl, cyclooctyl, and
the like, but are not limited thereto.

[0041] In the present specification, a phosphoryl group
includes P(—0) and is a substituent to which the P atom is
directly linked as a radical, and is represented by —P (—O)
R,05R 035 and R4, and R,,; are the same as or different
from each other, and may be each independently a substitu-
ent composed of at least one of hydrogen; deuterium; a
halogen group; an alkyl group; an alkenyl group; an alkoxy
group; a cycloalkyl group; an aryl group; and a heterocyclic
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group. For example, specific examples of a case where the
phosphoryl group has an aryl group as a substitution product
include a diphenylphosphoryl group, a phenylbiphenylphos-
phoryl group, a biphenylbiphenylphosphoryl group, a phe-
nylterphenylphosphoryl group, a biphenylterphenylphos-
phoryl group, and the like, but are not limited thereto.

[0042] In the present specification, specific examples of
the phosphine oxide group include a diphenylphosphine
oxide group, dinaphthylphosphine oxide, and the like, but
are not limited thereto.

[0043] In the present specification, an aryl group is not
particularly limited, but has preferably 6 to 30 carbon atoms,
and the aryl group may be monocyclic or polycyclic.

[0044] When the aryl group is a monocyclic aryl group,
the number of carbon atoms thereof is not particularly
limited, but is preferably 6 to 30. Specific examples of the
monocyclic aryl group include a phenyl group, a biphenyl
group, a terphenyl group, and the like, but are not limited
thereto.

[0045] When the aryl group is a polycyclic aryl group, the
number of carbon atoms thereof is not particularly limited,
but is preferably 10 to 30. Specific examples of the poly-
cyclic aryl group include a naphthyl group, an anthracenyl
group, a phenanthryl group, a triphenyl group, a pyrenyl
group, a perylenyl group, a chrysenyl group, a fluorenyl
group, and the like, but are not limited thereto.

[0046] In the present specification, the fluorenyl group
may be substituted, and adjacent substituents may combine
with each other to form a ring.

[0047] When the fluorenyl group is substituted, the fluo-

renyl group may be
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-continued

and the like. However, the fluorenyl group is not limited
thereto.

[0048] In the present specification, a heteroaryl group
includes one or more of an atom other than carbon, that is,
a heteroatom, and specifically, the heteroatom may include
one or more atoms selected from the group consisting of O,
N, Se, and S, and the like. The number of carbon atoms
thereof is not particularly limited, but is preferably 2 to 30,
and the heteroaryl group may be monocyclic or polycyclic.
Examples of the heteroaryl group include a thiophene group,
a furan group, a pyrrole group, an imidazole group, a triazole
group, an oxazole group, an oxadiazole group, a triazole
group, a pyridyl group, a bipyridyl group, a pyrimidyl group,
a triazine group, a triazole group, an acridyl group, a
pyridazine group, a pyrazinyl group, a ginolinyl group, a
quinazoline group, a quinoxalinyl group, a phthalazinyl
group, a pyridopyrimidinyl group, a pyridopyrazinyl group,
a pyrazinopyrazinyl group, an isoquinoline group, an indole
group, a carbazole group, a benzoxazole group, a benzimi-
dazole group, a benzothiazole group, a benzocarbazole
group, a benzothiophene group, a dibenzothiophene group,
a benzofuranyl group, a phenanthroline group, a thiazolyl
group, an isoxazolyl group, an oxadiazolyl group, a thiadi-
azolyl group, a benzothiazolyl group, a dibenzofuranyl
group, and the like, but are not limited thereto.

[0049] 1Inthe present specification, the fused structure may
be a structure in which an aromatic hydrocarbon ring is
fused with the corresponding substituent.

()
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and the like, but are not limited thereto.
[0050] Examples of a fused ring of acridine include

(spiro[ fluorene-9,8'-indolo[3,2,1-de]acridine]), and the like,
but are not limited thereto.

[0051] In the present specification, the “adjacent” group
may mean a substituent substituted with an atom directly
linked to an atom in which the corresponding substituent is
substituted, a substituent disposed sterically closest to the
corresponding substituent, or another substituent substituted
with an atom in which the corresponding substituent is
substituted. For example, two substituents substituted at the
ortho position in a benzene ring and two substituents sub-
stituted with the same carbon in an aliphatic ring may be
interpreted as groups which are “adjacent” to each other.
[0052] In the present specification, the case where adja-
cent groups combine with each other to form a ring means
that adjacent groups combine with each other to form a
S-membered to 8-membered hydrocarbon ring or a 5-mem-
bered to 8-membered hetero ring as described above, and the
ring may be monocyclic or polycyclic, may be an aliphatic
ring, an aromatic ring, or a fused form thereof, and is not
limited thereto.

[0053] In the present specification, an amine group means
a monovalent amine in which at least one hydrogen atom of
an amino group (—NH,) is substituted with another substi-
tution product, and is represented by —NR ;R 51, and R, o4
and R, are the same as or different from each other, and
may be each independently a substituent composed of at
least one of hydrogen; deuterium; a halogen group; an alkyl
group; an alkenyl group; an alkoxy group; a cycloalkyl
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group; an aryl group; and a heterocyclic group (however, at
least one of R o, and R, , is not hydrogen). For example, the
amine group may be selected from the group consisting of
—NH,; a monoalkylamine group; a dialkylamine group; an
N-alkylarylamine group; a monoarylamine group; a dia-
rylamine group; an N-arylheteroarylamine group; an
N-alkylheteroarylamine group, a monoheteroarylamine
group, and a diheteroarylamine group, and the number of
carbon atoms thereof is not particularly limited, but is
preferably 1 to 30. Specific examples of the amine group
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 ditolylamine group, an
N-phenyltolylamine group, a triphenylamine group, an
N-phenylbiphenylamine group; an N-phenylnaphthylamine
group; an N-biphenylnaphthylamine group; an N-naphthyl-
fluorenylamine group; an N-phenylphenanthrenylamine
group; an N-biphenylphenanthrenylamine group; an N-phe-
nylfluorenylamine group; an N-phenyl terphenylamine
group; an N-phenanthrenylfluorenylamine group; an N-bi-
phenylfluorenylamine group, and the like, but are not limited
thereto.

[0054] In the present specification, the alkyl group in the
alkylamine group, the N-alkylarylamine group, the alkylthi-
oxy group, the alkylsulfoxy group, and the N-alkylhet-
eroarylamine group is the same as the above-described
examples of the alkyl group. Specifically, examples of the
alkylthioxy group include a methylthioxy group, an ethyl-
thioxy group, a tert-butylthioxy group, a hexylthioxy group,
an octylthioxy group, and the like, and examples of the
alkylsulfoxy group include mesyl, an ethylsulfoxy group, a
propylsulfoxy group, a butylsulfoxy group, and the like, but
are not limited thereto.

[0055] Inthe present specification, examples of an arylam-
ine group include a substituted or unsubstituted mono-
arylamine group, a substituted or unsubstituted diarylamine
group, or a substituted or unsubstituted triarylamine group.
The aryl group in the arylamine group may be a monocyclic
aryl group or a polycyclic aryl group. The arylamine group
including two or more aryl groups may include a monocy-
clic aryl group, a polycyclic aryl group, or both a monocy-
clic aryl group and a polycyclic aryl group. For example, the
aryl group in the arylamine group may be selected from the
above-described examples of the aryl group.

[0056] In the present specification, examples of a het-
eroarylamine group include a substituted or unsubstituted
monoheteroarylamine group, a substituted or unsubstituted
diheteroarylamine group, or a substituted or unsubstituted
triheteroarylamine group. The heteroarylamine group
including two or more heteroaryl groups may include a
monocyclic heteroaryl group, a polycyclic heteroaryl group,
or both a monocyclic heteroaryl group and a polycyclic
heteroaryl group. For example, the heteroaryl group in the
heteroarylamine group may be selected from the above-
described examples of the heteroaryl group.

[0057] In the present specification, the heterocyclic group
may be monocyclic or polycyclic, may be an aromatic ring,
an aliphatic ring, or a fused ring of the aromatic ring and the
aliphatic ring, and may be selected among the examples of
the heteroaryl group.

[0058] In the present specification, the alkylene group
means that there are two bonding positions in an alkyl group,
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that is, a divalent group. The above-described description on
the alkyl group may be applied, except that the alkylene
groups are each a divalent group.

[0059] In the present specification, the cycloalkylene
group means that there are two bonding positions in a
cycloalkyl group, that is, a divalent group. The above-
described description on the cycloalkyl group may be
applied, except that the cycloalkylene groups are each a
divalent group.

[0060] In the present specification, the above-described
description on the heteroaryl group may be applied to a
heteroarylene except for a divalent heteroarylene group.
[0061] In the present specification, the above-described
description on the aryl group may be applied to an aryl group
in an aryloxy group, an aralkyl group, an aralkenyl group,
and an alkylaryl group.

[0062] In the present specification, the above-described
description on the alkyl group may be applied to an alkyl
group in an aralkyl group and an alkylaryl group.

[0063] In the present specification, the above-described
description on the aryl group may be applied to an arylene
except for a divalent arylene group.

[0064] According to an exemplary embodiment of the
present specification, at least one of X, to X5 is N.

[0065] According to an exemplary embodiment of the
present specification, X, to X are the same as or different
from each other, and are each independently N or CR.
[0066] According to an exemplary embodiment of the
present specification, R is hydrogen, deuterium, a halogen
group, a cyano group, a hitro group, a substituted or unsub-
stituted aryl group, or a substituted or unsubstituted het-
eroaryl group including one or more of N, O, and S atoms.
[0067] According to an exemplary embodiment of the
present specification, R is an aryl group having 6 to 20
carbon atoms.

[0068] According to an exemplary embodiment of the
present specification, R is a substituted or unsubstituted
phenyl group, a substituted or unsubstituted biphenyl group,
a substituted or unsubstituted terphenyl group, or a substi-
tuted or unsubstituted naphthyl group.

[0069] According to an exemplary embodiment of the
present specification, R is a heteroaryl group having 6 to 30
carbon atoms, which includes one or more of N, O, and S
atoms.

[0070] According to an exemplary embodiment of the
present specification, R is hydrogen.

[0071] According to an exemplary embodiment of the
present specification, Z is O, S, Se, or Te.

[0072] According to an exemplary embodiment of the
present specification, Z is O or S.

[0073] According to an exemplary embodiment of the
present specification, Z is O.

[0074] According to an exemplary embodiment of the
present specification, Z is S.

[0075] According to an exemplary embodiment of the
present specification, L, is a direct bond, or a substituted or
unsubstituted arylene group, or a substituted or unsubsti-
tuted heteroarylene group comprising one or more of N, O,
and S atoms.

[0076] According to an exemplary embodiment of the
present specification, L, is a substituted or unsubstituted
arylene group, or a substituted or unsubstituted het-
eroarylene group comprising one or more of N, O, and S
atoms.
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[0077] According to an exemplary embodiment of the
present specification, L, or L, is a substituted or unsubsti-
tuted arylene group having 2 to 30 carbon atoms.

[0078] According to an exemplary embodiment of the
present specification, L, or L, is a substituted or unsubsti-
tuted phenylene group, a substituted or unsubstituted biphe-
nylene group, a substituted or unsubstituted terphenylene
group, a substituted or unsubstituted naphthylene group, a
substituted or unsubstituted anthracenyl group, or a substi-
tuted or unsubstituted fluorenylene group.

[0079] According to an exemplary embodiment of the
present invention, L; or L, is a phenylene group, a biphe-
nylene group, a terphenylene group, a naphthylene group, an
anthracenyl group, or a fluorenylene group.

[0080] According to an exemplary embodiment of the
present specification, L, is a direct bond, or a phenylene
group or a biphenylene group.

[0081] According to an exemplary embodiment of the
present specification, L, is a phenylene group or a biphe-
nylene group.

[0082] According to an exemplary embodiment of the
present specification, R, and R, are the same as or different
from each other, and are each independently a halogen
group; a cyano group; a nitro group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heteroaryl group compris-
ing one or more of N, O, and S atoms.

[0083] According to an exemplary embodiment of the
present specification, R, and R, are the same as or different
from each other, and are each independently an aryl group
which is unsubstituted or substituted with a halogen group,
a cyano group, a nitro group, an alkyl group, an alkenyl
group, an alkoxy group, a cycloalkyl group, an aryl group,
or a heteroaryl group comprising one or more of N, O, and
S atoms.

[0084] According to an exemplary embodiment of the
present specification, R, and R, are the same as or different
from each other, and are a substituted or unsubstituted
phenyl group, a substituted or unsubstituted biphenyl group,
a substituted or unsubstituted terphenyl group, a substituted
or unsubstituted naphthyl group, a substituted or unsubsti-
tuted anthracenyl group, a substituted or unsubstituted
phenanthryl group, a substituted or unsubstituted pyrenyl
group, a substituted or unsubstituted perylenyl group, a
substituted or unsubstituted chrysenyl group, or a substituted
or unsubstituted fluorenyl group.

[0085] According to an exemplary embodiment of the
present specification, R, and R, are the same as or different
from each other, and are a substituted or unsubstituted
phenyl group, a substituted or unsubstituted biphenyl group,
a substituted or unsubstituted naphthyl group, or a substi-
tuted or unsubstituted fluorenyl group.

[0086] According to an exemplary embodiment of the
present specification, R, and R, are the same as or different
from each other, and are a phenyl group, a biphenyl group,
a naphthyl group, or a fluorenyl group.

[0087] According to an exemplary embodiment of the
present specification, R, and R, are the same as or different
from each other, and are a phenyl group, a biphenyl group,
or a naphthyl group.

[0088] According to an exemplary embodiment of the
present specification, R; is a halogen group; a cyano group;
a nitro group; a substituted or unsubstituted silyl group; a
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substituted or unsubstituted boron group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted aryl group;
a substituted or unsubstituted alkylaryl group; a substituted
or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or
unsubstituted amine group; a substituted or unsubstituted
alkylamine group; a substituted or unsubstituted arylamine
group; or a substituted or unsubstituted heteroaryl group
comprising one or more of N, O, and S atoms.

[0089] According to an exemplary embodiment of the
present specification, R, is a substituted or unsubstituted
pyridyl group, a substituted or unsubstituted pyrimidyl
group, a substituted or unsubstituted triazinyl group, a
substituted or unsubstituted acridyl group, a substituted or
unsubstituted quinolinyl group, or a substituted or unsub-
stituted quinazolyl group.

[0090] According to an exemplary embodiment of the
present specification, R; is a pyridyl group which is unsub-
stituted or substituted with a phenyl group, a biphenyl group,
a terphenyl group or a naphthyl group, a pyrimidyl group, a
triazinyl group which is unsubstituted or substituted with a
phenyl group, an acridyl group, a quinolinyl group, or a
quinazolyl group.

[0091] According to an exemplary embodiment of the
present specification, R, is a triazinyl group which is unsub-
stituted or substituted with a pyridyl group, a pyrimidyl
group, or a phenyl group, which is unsubstituted or substi-
tuted with a pyridyl group, a pyrimidyl group, or a triazinyl
group.

[0092] According to an exemplary embodiment of the
present specification, R; is a triazinyl group which is unsub-
stituted or substituted with a pyridyl group, a pyrimidyl
group, or a phenyl group, which is unsubstituted or substi-
tuted with a cyano group, an alkyl group, a cycloalkyl group,
or an alkoxy group.

[0093] According to an exemplary embodiment of the
present specification, R, is a triazinyl group which is unsub-
stituted or substituted with a pyridyl group which is substi-
tuted with a methoxy group, a pyrimidyl group, or a phenyl
group.

[0094] According to an exemplary embodiment of the
present specification, R, is a substituted or unsubstituted
carbazole group, a substituted or unsubstituted thiophene
group, a substituted or unsubstituted furan group, a substi-
tuted or unsubstituted benzocarbazole group, a substituted or
unsubstituted benzothiophene group, a substituted or unsub-
stituted benzofuran group, a substituted or unsubstituted
dibenzocarbazole group, a substituted or unsubstituted
dibenzothiophene group, or a substituted or unsubstituted
dibenzofuran group.

[0095] According to an exemplary embodiment of the
present specification, R, is a carbazole group, a thiophene
group, a furan group, a benzocarbazole group, a benzothio-
phene group, a benzofuran group, a dibenzocarbazole group,
a dibenzothiophene group, or a dibenzofuran group.

[0096] According to an exemplary embodiment of the
present specification, R, is a phenyl group, a biphenyl group,
a terphenyl group, a carbazole group in which a naphthyl
group is substituted or unsubstituted, a thiophene group, a
furan group, a benzocarbazole group, a benzothiophene
group, a benzofuran group, a dibenzocarbazole group, a
dibenzothiophene group, or a dibenzofuran group.
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[0097] According to an exemplary embodiment of the
present specification, R, is a substituted or unsubstituted
phenyl group, a substituted or unsubstituted biphenyl group,
a substituted or unsubstituted terphenyl group, a substituted
or unsubstituted naphthyl group, a substituted or unsubsti-
tuted anthracenyl group, a substituted or unsubstituted
phenanthryl group, a substituted or unsubstituted triphenyl
group, a substituted or unsubstituted pyrenyl group, or a
substituted or unsubstituted chrysenyl group, or a substituted
or unsubstituted fluorenyl group.

[0098] According to an exemplary embodiment of the
present specification, R, is a phenyl group, a biphenyl group,
a terphenyl group, a naphthyl group, an anthracenyl group,
a pyrenyl group, a chrysenyl group, or a fluorenyl group.

[0099] According to an exemplary embodiment of the
present specification, Ry is a pyridyl group, a pyrimidyl
group, or a phenyl group which is unsubstituted or substi-
tuted with a triazinyl group, a quinolinyl group, or a qui-
nazolyl group, a biphenyl group, a terphenyl group, a
naphthyl group, an anthracenyl group, a phenanthryl group,
a triphenyl group, or a fluorenyl group.

[0100] According to an exemplary embodiment of the
present specification, R is a phenyl group, a biphenyl group,
a terphenyl group, a naphthyl group, an anthracenyl group,
a chrysenyl group, spirobifluorene, triphenylene, or a fluo-
renyl group, which is unsubstituted or substituted with a
phenyl group, a biphenyl group, a terphenyl group, or a
naphthyl group.

[0101] According to an exemplary embodiment of the
present specification, R, is a phenyl group, a biphenyl group,
a terphenyl group, or a naphthyl group, in which a cyano
group is substituted or unsubstituted.

[0102] According to an exemplary embodiment of the
present specification, R, is a phenyl group, a biphenyl group,
aterphenyl group, or a naphthyl group, in which benzonitrile
is substituted or unsubstituted.

[0103] According to an exemplary embodiment of the
present specification, R; is a substituted or unsubstituted
phosphine oxide group.

[0104] According to an exemplary embodiment of the
present specification, R, is a phosphine oxide group in which
a phenyl group, a biphenyl group, or a naphthyl group is
substituted or unsubstituted.

[0105] According to an exemplary embodiment of the
present specification, R; is an oxadiazole group or a thiadi-
azolyl group, in which a phenyl group, a biphenyl group, or
a naphthyl group is substituted or unsubstituted.

[0106] According to an exemplary embodiment of the
present specification, R is a substituted or unsubstituted
tetraphenylsilyl.

[0107] According to an exemplary embodiment of the
present specification, R5 is a substituted or unsubstituted
tetraphenylmethane.

[0108] According to an exemplary embodiment of the
present specification, R, is a substituted or unsubstituted
dibenzosilole.

[0109] According to an exemplary embodiment of the
present specification, R; is substituted or unsubstituted
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substituted or unsubstituted

o
Jas

or substituted or unsubstituted

[0110] According to an exemplary embodiment of the
present specification, R, is a substituted or unsubstituted
spirobifluorene.

[0111] According to an exemplary embodiment of the
present specification, R; is a substituted or unsubstituted
acridine.

[0112] According to an exemplary embodiment of the
present specification, Chemical Formula 1 may be repre-
sented by the following structures, but is not limited thereto.
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[0113] The compound represented by Chemical Formula 1
may be prepared based on the Preparation Examples to be
described below.

[0114] An exemplary embodiment of the present specifi-
cation provides an organic electronic device comprising: 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 layers of the organic material layers
comprise the compound.

[0115] When one member is disposed “on” another mem-
ber in the present specification, this includes not only a case
where the one member is brought into contact with another
member, but also a case where still another member is
present between the two members.

[0116] When one part “comprises” one constituent ele-
ment in the present specification, unless otherwise specifi-
cally described, this does not mean that another constituent
element is excluded, but means that another constituent
element may be further included.

[0117] The organic material layer of the organic electronic
device of the present specification may also be composed of
a single-layered structure, but may be composed of a multi-
layered structure in which two or more organic material
layers are stacked. For example, as a representative example
of the organic electronic device of the present specification,
an organic light emitting device may have a structure
comprising a hole injection layer, a hole transport layer, a
light emitting layer, an electron transport layer, an electron
injection layer, and the like as organic material layers.
However, the structure of the organic electronic device is not
limited thereto, and may comprise a fewer number of
organic layers.

[0118] According to an exemplary embodiment of the
present specification, the organic electronic device may be
selected from the group consisting of an organic light
emitting device, an organic phosphorescent device, an
organic solar cell, an organic photoconductor (OPC), and an
organic transistor.

[0119] Hereinafter, an organic light emitting device will be
exemplified.
[0120] According to an exemplary embodiment of the

present specification, the organic material layer comprises a
light emitting layer, and the light emitting layer comprises
the compound.

[0121] According to an exemplary embodiment of the
present specification, the organic material layer comprises a
hole injection layer or a hole transport layer, and the hole
injection layer or the hole transport layer comprises the
compound.

[0122] In another exemplary embodiment, the organic
material layer comprises a light emitting layer, and the light
emitting layer includes the compound.

[0123] According to an exemplary embodiment of the
present specification, the organic material layer comprises
an electron transport layer or an electron injection layer, and
the electron transport layer or the electron injection layer
comprises the compound.

[0124] According to an exemplary embodiment of the
present specification, the organic material layer comprises
an electron blocking layer or a hole blocking layer, and the
electron blocking layer or the hole blocking layer comprises
the compound.
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[0125] According to an exemplary embodiment of the
present specification, the organic light emitting device fur-
ther comprises one or two or more layers selected from the
group consisting of a hole injection layer, a hole transport
layer, an electron transport layer, an electron injection layer,
an electron blocking layer, and a hole blocking layer.
[0126] When the organic material layer comprising the
compound of Chemical Formula 1 is an electron transport
layer, the electron transport layer may further comprise an
n-type dopant.

[0127] As the n-type dopant, those known in the art may
be used, and for example, a metal or a metal complex may
be used. According to an example, the electron transport
layer comprising the compound of Chemical Formula 1 may
further comprise LiQ.

[0128] According to an exemplary embodiment of the
present specification, the organic light emitting device com-
prises: a first electrode; a second electrode provided to face
the first electrode; a light emitting layer provided between
the first electrode and the second electrode; and two or more
organic material layers provided between the light emitting
layer and the first electrode, or between the light emitting
layer and the second electrode, in which at least one of the
two or more organic material layers comprises the com-
pound. In an exemplary embodiment of the present appli-
cation, as the two or more organic matetial layers, two or
more may be selected from the group consisting of an
electron transport layer, an electron injection layer, a layer
which transports and injects electrons simultaneously, and a
hole blocking layer.

[0129] According to an exemplary embodiment of the
present specification, the organic material layer comprises
two or more electron transport layers, and at least one of the
two or more electron transport layers comprises the com-
pound. Specifically, according to an exemplary embodiment
of the present specification, the compound may also be
comprised in one layer of the two or more electron transport
layers, and may be comprised in each of the two or more
electron transport layers.

[0130] In addition, according to an exemplary embodi-
ment of the present specification, when the compound is
comprised in each of the two or more electron transport
layers, the other materials except for the compound may be
the same as or different from each other.

[0131] In an exemplary embodiment of the present speci-
fication, the organic material layer comprises a light emitting
layer, and the light emitting layer comprises a compound
represented by the following Chemical Formula A.

[Chemical Formula A]

\
N—LT—Arl
Ar3

[0132]

[0133] Arl is a substituted or unsubstituted monovalent or
more benzofluorene group; a substituted or unsubstituted
monovalent or more fluoranthene group; a substituted or
unsubstituted monovalent or more pyrene group; or a sub-
stituted or unsubstituted monovalent or more chrysene

group,

In Chemical Formula A,
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[0134] L is a direct bond; a substituted or unsubstituted
arylene group; or a substituted or unsubstituted het-
eroarylene group,

[0135] Ar2 and Ar3 are the same as or different from each
other, and are each independently a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted silyl group;
a substituted or unsubstituted alkyl group; a substituted or
unsubstituted aralkyl group; or a substituted or unsubstituted
heteroaryl group, or may combine with each other to form
a substituted or unsubstituted ring,

[0136]

[0137] when ris 2 or more, the substituents in the paren-
thesis are the same as or different from each other.

[0138] According to an exemplary embodiment of the
present specification, the organic material layer includes a
light emitting layer, and the light emitting layer includes the
compound represented by Chemical Formula A as a dopant
of the light emitting layer.

[0139] In an exemplary embodiment of the present speci-
fication, L is a direct bond.

[0140] According to an exemplary embodiment of the
present specification, r is 2.

[0141] In an exemplary embodiment of the present speci-
fication, Ar1 is a substituted or unsubstituted divalent pyrene
group.

[0142] In another exemplary embodiment, Arl is a diva-
lent pyrene group which is unsubstituted or substituted with
a methyl group, an ethyl group, a t-butyl group or an
isopropyl group.

[0143] In still another exemplary embodiment, Arl is a
divalent pyrene group.

[0144] In an exemplary embodiment of the present speci-
fication, Ar2 and Ar3 are the same as or different from each
other, and are each independently a substituted or unsubsti-
tuted aryl group having 6 to 30 carbon atoms; a substituted
or unsubstituted alkyl group having 1 to 30 carbon atoms; or
a substituted or unsubstituted heteroaryl group having 2 to
30 carbon atoms.

[0145] According to an exemplary embodiment of the
present specification, Ar2 and Ar3 are the same as or
different from each other, and are each independently a
substituted or unsubstituted aryl group having 6 to 30 carbon
atoms. According to an exemplary embodiment of the pres-
ent specification, Ar2 and Ar3 are the same as or different
from each other, and are each independently an aryl group
having 6 to 30 carbon atoms, which is unsubstituted or
substituted with a silyl group substituted with an alkyl
group.

[0146] In an exemplary embodiment of the present speci-

fication, Ar2 and Ar3 are is a phenyl group which is
unsubstituted or substituted with a trimethylsilyl group.

[0147] According to an exemplary embodiment of the
present specification, Chemical Formula A may be repre-
sented by the following compound.

r is an integer of 1 or more, and
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[0148] In an exemplary embodiment, the organic material
layer comprises a light emitting layer, and the light emitting
layer comprises a compound represented by the following
Chemical Formula B.

[Chemical Formula B]

G2 G3
Gl O G4
O v
G8 O G5
G7 G6

[0149] In Chemical Formula B,

[0150] Ar4 and Ar5 are the same as or different from each
other, and are each independently a substituted or unsubsti-
tuted monocyclic aryl group; or a substituted or unsubsti-
tuted polycyclic aryl group, and

[0151] G1 to G8 are the same as or different from each
other, and are each independently hydrogen; a substituted or
unsubstituted monocyclic aryl group; or a substituted or
unsubstituted polycyclic aryl group.

[0152] In an exemplary embodiment, the organic material
layer includes a light emitting layer, and the light emitting
layer includes the compound represented by Chemical For-
mula B as a host of the light emitting layer.

[0153] In an exemplary embodiment of the present inven-
tion, Ard and Ar5 are the same as or different from each
other, and are each independently a substituted or unsubsti-
tuted polycyclic aryl group.

[0154] In an exemplary embodiment, Ar4 and Ar5 are the
same as or different from each other, and are each indepen-
dently a substituted or unsubstituted naphthyl group.
[0155] In an exemplary embodiment of the present inven-
tion, Ard and Ar5 are the same as or different from each
other, and are each independently a substituted or unsubsti-
tuted 2-naphthyl group.

[0156] According to an exemplary embodiment, Ar4 and
Ar5 are a 2-naphthyl group.

[0157] In an exemplary embodiment, G1 to G8 are the
same as or different from each other, and are each indepen-
dently hydrogen; or a substituted or unsubstituted polycyclic
aryl group.
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[0158] According to an exemplary embodiment, G1 to G8
are the same as or different from each other, and are each
independently hydrogen; or a substituted or unsubstituted
polycyclic aryl group having 6 to 30 carbon atoms.

[0159] In an exemplary embodiment of the present inven-
tion, G1 to G8 are the same as or different from each other,
and are each independently hydrogen; or a substituted or
unsubstituted naphthyl group.

[0160] In an exemplary embodiment, G1 to G8 are the
same as or different from each other, and are each indepen-
dently hydrogen; or a naphthyl group unsubstituted or
substituted with an aryl group.

[0161] In an exemplary embodiment, G1 to G8 are the
same as or different from each other, and are each indepen-
dently hydrogen; or a naphthyl group substituted with a
9-phenylanthracenyl group.

[0162] In an exemplary embodiment of the present inven-
tion, Chemical Formula B is selected from the following
compound.

[0163] In an exemplary embodiment, the organic material
layer includes a light emitting layer, and the light emitting
layer comprises the compound represented by Chemical
Formula A as a dopant of the light emitting layer, and
comprises the compound represented by Chemical Formula
B as a host of the light emitting layer.

[0164] According to an exemplary embodiment of the
present specification, the organic material layer further com-
prises a hole injection layer or a hole transport layer, which
includes a compound including an arylamino group, a car-
bazolyl group, or a benzocarbazolyl group, in addition to the
organic material layer comprising the compound.

[0165] In another exemplary embodiment, the organic
light emitting device may be an organic light emitting device
having a structure (normal type) in which a positive elec-
trode, one or more organic material layers, and a negative
electrode are sequentially stacked on a substrate.

[0166] In still another exemplary embodiment, the organic
light emitting device may be an organic light emitting device
having a reverse-direction structure (inverted type) in which
a negative electrode, one or more organic material layers,
and a positive electrode are sequentially stacked on a
substrate.

[0167] For example, the structure of the organic light
emitting device according to an exemplary embodiment of
the present specification is exemplified in FIGS. 1 and 2.
[0168] FIG. 1 exemplifies a structure of an organic elec-
tronic device in which a substrate (1), a positive electrode
(2), a light emitting layer (3), and a negative electrode (4) are
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sequentially stacked. In the structure as described above, the
compound may be comprised in the light emitting layer (3).
[0169] FIG. 2 exemplifies a structure of an organic elec-
tronic device composed of a substrate (1), a positive elec-
trode (2), ahole injection layer (5), a hole transport layer (6),
a light emitting layer (7), an electron transport layer (8), and
a negative electrode (4).

[0170] In the structure as described above, the compound
may be comprised in one or more layers of the hole injection
layer, the hole transport layer, the light emitting layer, the
electron transport layer, and the electron injection layer.
[0171] The organic light emitting device of the present
specification may be manufactured by the materials and
methods known in the art, except that one or more layers of
the organic material layers comprise the compound of the
present application, that is, the compound.

[0172] When the organic light emitting device comprises
a plurality of organic material layers, the organic material
layers may be formed of the same material or different
materials.

[0173] The organic light emitting device of the present
specification may be manufactured by the materials and
methods known in the art, except that one or more layers of
the organic material layers comprise the compound, that is,
the compound represented by Chemical Formula 1.

[0174] For example, the organic light emitting device of
the present specification may be manufactured by sequen-
tially stacking a first electrode, an organic material layer, and
a second electrode on a substrate. In this case, the organic
light emitting device may be manufactured by depositing a
metal or a metal oxide having conductivity, or an alloy
thereof on a substrate to form a positive electrode, forming
an organic material layer comprising a hole injection layer,
a hole transport layer, a light emitting layer, and an electron
transport layer thereon, and then depositing a material,
which may be used as a negative electrode, thereon, by using
a physical vapor deposition (PVD) method such as sputter-
ing or e-beam evaporation. In addition to the method as
described above, an organic light emitting device may be
made by sequentially depositing a negative electrode mate-
rial, an organic material layer, and a positive electrode
material on a substrate.

[0175] Further, the compound of Chemical Formula 1 may
be formed as an organic material layer by not only a vacuum
deposition method, but also a solution application method
when an organic light emitting device is manufactured.
Here, the solution application method means spin coating,
dip coating, doctor blading, inkjet printing, screen printing,
a spray method, roll coating, and the like, but is not limited
thereto.

[0176] In addition to the method as described above, an
organic light emitting device may also be made by sequen-
tially depositing a negative electrode material, an organic
material layer, and a positive electrode material on a sub-
strate. However, the manufacturing method is not limited
thereto.

[0177] According to an exemplary embodiment of the
present specification, the first electrode is a positive elec-
trode, and the second electrode is a negative electrode.
[0178] In another exemplary embodiment, the first elec-
trode is a negative electrode, and the second electrode is a
positive electrode.

[0179] As the positive electrode material, a material hav-
ing a large work function is usually preferred so as to
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smoothly inject holes into an organic material layer. Specific
examples of the positive electrode material which may be
used in the present specification include: a metal, such as
vanadium, chromium, copper, zinc, and gold, or alloys
thereof, a metal oxide, such as zinc oxide, indium oxide,
indium tin oxide (ITO), and indium zinc oxide (IZO); a
combination of metal and oxide, such as ZnO:Al or SnO,:
Sb; an electrically conductive polymer, 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.

[0180] As the negative electrode material, a material hav-
ing a small work function is usually preferred so as to
smoothly inject electrons into an organic material layer.
Specific examples of the negative electrode material include:
a metal, such as magnesium, calcium, sodium, potassium,
titanium, indium, yttrium, lithium, gadolinium, aluminum,
silver, tin, and lead, or alloys thereof, a multi-layered
structural material, such as LiF/Al or LiO,/Al, and the like,
but are not limited thereto.

[0181] The hole injection layer is a layer which injects
holes from an electrode, and a hole injection material is
preferably a compound which has a capability of transport-
ing holes and thus has an effect of injecting holes at a
positive electrode and an excellent effect of injecting holes
for a light emitting layer or a light emitting material,
prevents excitons produced from the light emitting layer
from moving to an electron injection layer or an electron
injection material, and is also excellent in the ability to form
a thin film. It is preferred that the highest occupied molecu-
lar orbital (HOMO) of the hole injection material is between
the work function of the positive electrode material and the
HOMO of a peripheral organic material layer. Specific
examples of the hole injection material include metal por-
phyrin, oligothiophene, an arylamine-based organic mate-
rial, a hexanitrile hexaazatriphenylene-based organic mate-
rial, a quinacridone-based organic material, a perylene-
based organic material, anthraquinone, a polyaniline and
polythiophene-based electrically conductive polymer, and
the like, but are not limited thereto.

[0182] The hole transport layer is a layer which receives
holes from a hole injection layer and transports the holes to
a light emitting layer, and a hole transport material is
suitably a material which may receive holes from a positive
electrode or a hole injection layer to transfer the holes to a
light emitting layer, and has a large mobility for the holes.
Specific examples thereof include an arylamine-based
organic material, an electrically 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.

[0183] The light emitting material is a material which may
receive holes and electrons from a hole transport layer and
an electron transport layer, respectively, and combine 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: an 8-hydroxy-quinoline aluminum complex
(Algsy); a carbazole-based compound; a dimerized styryl
compound; BAlg; a 10-hydroxybenzoquinoline-metal com-
pound; a benzoxazole, benzthiazole and benzimidazole-
based compound; a poly(p-phenylenevinylene) (PPV)-based
polymer; a spiro compound; polyfluorene, lubrene, and the
like, but are not limited thereto.
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[0184] The light emitting layer may include a host mate-
rial and a dopant material. Examples of the host material
include a fused aromatic ring derivative, or a hetero ring-
containing compound, and the like. Specific examples of the
fused aromatic ring derivative include an anthracene deriva-
tive, a pyrene derivative, a naphthalene derivative, a penta-
cene derivative, a phenanthrene compound, a fluoranthene
compound, and the like, and specific examples of the hetero
ring-containing compound include a compound, a dibenzo-
furan derivative, a ladder-type furan compound, a pyrimi-
dine derivative, and the like, but the examples are not limited
thereto.

[0185] The electron transport layer is a layer which
receives electrons from an electron injection layer and
transports the electrons to a light emitting layer, and an
electron transport material is suitably a material which may
receive electrons well from a negative electrode and transfer
the electrons to a light emitting layer, and has a large
mobility for the electrons. Specific examples thereof
include: an Al complex of 8-hydroxyquinoline; a complex
including Alq,; an organic radical compound; a hydroxyfla-
vone-metal complex, and the like, but are not limited
thereto. The electron transport layer may be used with any
desired cathode material, as used according to the related art.
In particular, appropriate examples of the cathode material
are a typical material which has a low work function,
followed by an aluminum layer or a silver layer. Specific
examples thereof include cesium, barium, calcium, ytter-
bium, and samarium, in each case followed by an aluminum
layer or a silver layer.

[0186] The electron injection layer is a layer which injects
electrons from an electrode, and is preferably a compound
which has a capability of transporting electrons, has an effect
of injecting electrons from a negative electrode and an
excellent effect of injecting electrons into a light emitting
layer or a light emitting material, prevents excitons pro-
duced from the light emitting layer from moving to a hole
injection layer, and is also excellent in the ability to form a
thin film. Specific examples thereof include fluorenone,
anthraquinodimethane, diphenoquinone, thiopyran dioxide,
oxazole, oxadiazole, triazole, imidazole, perylenetetracar-
boxylic acid, fluorenylidene methane, anthrone, and the like,
and derivatives thereof, a metal complex compound, a
nitrogen-containing S-membered ring derivative, and the
like, but are not limited thereto. Examples of the metal
complex compound include 8-hydroxyquinolinato lithium,
bis(8-hydroxyquinolinato) zinc, bis(8-hydroxyquinolinato)
copper, bis(8-hydroxyquinolinato) manganese, tris(8-hy-
droxyquinolinato) aluminum, tris(2-methyl-8-hydroxyqui-
nolinato) aluminum, tris(8-hydroxyquinolinato) gallium, bis
(10-hydroxybenzo[h]quinolinato) ~ beryllium,  bis(10-
hydroxybenzo[h]quinolinato) zine, bis(2-methyl-8-
quinolinato) chlorogallium, bis(2-methyl-8-quinolinato)(o-
cresolato) gallium, bis(2-methyl-8-quinolinato)(1-
naphtholato) aluminum, bis(2-methyl-8-quinolinato)(2-
naphtholato) gallium, and the like, but are not limited
thereto.

[0187] The hole blocking layer is a layer which blocks
holes from reaching a negative electrode, and may be
generally formed under the same conditions as those of the
hole injection layer. Specific examples thereof include an
oxadiazole derivative or a triazole derivative, a phenanthro-
line derivative, BCP, an aluminum complex, and the like, but
are not limited thereto.
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[0188] The organic electronic device according to the
present specification may be a top emission type, a bottom
emission type, or a dual emission type according to the
material to be used.

[0189] According to an exemplary embodiment of the
present specification, the compound may be included in an
organic solar cell or an organic transistor in addition to the
organic electronic device.

[0190] The compound according to the present specifica-
tion may act by a principle similar to that applied to the
organic light emitting device even in an organic electronic
device including an organic phosphorescent device, an
organic solar cell, an organic photoconductor, an organic
transistor, and the like.

[0191] Hereinafter, the present specification will be
described in detail with reference to Examples in order to
specifically explain the present specification. However, the
Examples according to the present specification may be
modified in various forms, and it is not interpreted that the
scope of the present specification is limited to the Examples
described below in detail. The Examples of the present
specification are provided to more completely explain the
present specification to a person with ordinary skill in the
art.

PREPARATION EXAMPLES

<Synthesis Example 1>—Preparation of Compound
1

[0192]
/©/ O\©\
Br
Pd(dba)z, P(Cy)s
KOAc dioxane
O/ \O\ /

~B B
/ \
(0] 0]

Compound 1A
(0]
O\B /[ j [ ]\ B/O
/ \

Compound 1A

TTP cho3
THRLO

Cl
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NTSN NZ N
» |
N N
(0]
(Compound 1)

[0193] (1) Preparation of Compound 1A

[0194] 4.4'-oxy(bromobenzene) (20.0 g, 60.98 mmol), bis
(pinacolato)diboron (37.2 g, 146.34 mmol), and potassium
acetate (35.9 g, 365.85 mmol) were mixed under a nitrogen
atmosphere, and the resulting mixture was added to 200 ml
of dioxane, and heated while being stirred. Bis(dibenzylide-
neacetone)palladium (2.1 g, 3.66 mmol) and tricyclohexyl-
phosphine (2.1 mg, 7.32 mmol) were put into the mixture
under reflux, and the resulting mixture was heated and
stirred for 4 hours. After the reaction was terminated, the
temperature of the mixture was lowered to normal tempera-
ture, and then the mixture was filtered. Water was poured
into the filtrate, extraction was performed with chloroform,
and the organic layer was dried over anhydrous magnesium
sulfate. After distillation under reduced pressure, recrystal-
lization was performed with ethanol to prepare Compound
1A (23.8 g, 93%). The 4,4'-oxy(bromobenzene) was pur-
chased from TCI, Co., Ltd.

[0195] (2) Preparation of Compound 1

[0196] Compound 1A (23.8 g, 56.58 mmol) and 2-chloro-
4,6-diphenyl-1,3,5-triazine (30.2 g, 112.76 mmol) were put
into 300 ml of tetrahydrofuran under a nitrogen atmosphere,
and the resulting mixture was stirred and refluxed. There-
after, potassium carbonate (46.8 g, 338.28 mmol) was dis-
solved in 150 ml of water, the resulting solution was
introduced thereinto, the resulting mixture was sufficiently
stirred, and then tetrakistriphenyl-phosphinopalladium (3.9
2, 3.38 mmol) was introduced thereinto. After the reaction
for 12 hours, the temperature of the mixture was lowered to
normal temperature and the mixture was filtered. The filtered
material was extracted with chloroform and water, and then
the organic layer was dried by using magnesium sulfate.
Thereafter, the organic layer was distilled under reduced
pressure, and then recrystallized by using ethy! acetate. The
produced solid was filtered and then dried to prepare Com-
pound 1 (23.5 g, 66%). The 2-chloro-4,6-diphenyl-1,3,5-
triazine was purchased from Alfa Aesar.

[0197] MS: [M+H]+=633
<Synthesis Example 2>—Preparation of Compound
2
[0198]
0]
0] O,
~p B
/ \ +
] 6]

Molecular Weight: 422.13
Compound 1A
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TTP,K,CO3
N\ THF/H,O
z N
Cl

Molecular Weight: 266.73

x
Molecular Welg_ht. 630.75
(Compound 2)

[0199] Compound 1A (30.0 g, 71.07 mmol) in Synthesis
Example 1 and 4-chloro-2,6-diphenylpyrimidine (37.9 g,
142.14 mmol) were put into 400 ml of dioxane under a
nitrogen atmosphere, and the resulting mixture was stirred
and refluxed. Thereafter, potassium phosphate (90.5 g, 426.
41 mmol) was dissolved in 150 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then bis(dibenzylideneacetone)pal-
ladium (2.5 g, 4.26 mmol) and tricyclohexylphosphine (2.4
2, 8.52 mmol) were dissolved in dioxane, and the resulting
solution was introduced thereinto. After the reaction for 24
hours, the temperature of the mixture was lowered to normal
temperature and the mixture was filtered. The filtered mate-
rial was extracted with chloroform and water, and then the
organic layer was dried by using magnesium sulfate. There-
after, the organic layer was distilled under reduced pressure,
and then recrystallized by using ethyl acetate. The produced
solid was filtered and then dried to prepare Compound 2
(34.5 g, 77%). The 4-chloro-2,6-diphenylpyrimidine was
purchased from Alfa Aesar. The following FIG. 3 is a view
illustrating MS data values of Compound 2.

[0200] MS: [M+H]+=631

<Synthesis Example 3>—Preparation of Compound

3
[0201]
O
0] 0]
\B B/
/ \ +
(6] (6]

Molecular Weight: 422.13
Compound 1A
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TTP, K,CO;
| AN THF/H,O
NYN

Cl
Molecular Weight: 266.73

2e¥ea

Molecular Weight: 630.75
(Compound 3)

> >

[0202] Compound 3 (26.0 g, yield 58%) was prepared in
the same manner as in the preparation of Compound 2 in
Synthesis Example 2, except that 2-chloro-2,6-diphenylpy-
rimidine was used instead of 4-chloro-2,6-diphenylpyrimi-
dine. The following FIG. 4 is a view illustrating MS data
values of Compound 3.

[0203] MS: [M+H]+=631

<Synthesis Example 4>—Preparation of Compound

4
[0204]
HO. OH
B
TTP,
K>CO3
N, + —_— .
N THF/
| IO
N FHA OH
Cl
N
| x
N /
OH

Compeund 4A
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xylene, reflux
Br
(o)
NN Na N
(Compound 4)

HO\ /OH
B
| \ +
N VY
OH
Cl
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[0205] (1) Preparation of Compound 4A

[0206] 4-chloro-2,6-diphenylpyrimidine (50.0 g, 187.46
mmol) and (4-hydroxyphenyl)boronic acid (31.0 g, 224.95
mmol) were put into 500 ml of tetrahydrofuran under a
nitrogen atmosphere, and the resulting mixture was stirred
and refluxed. Thereafter, potassium carbonate (31.1 g, 224.
95 mmol) was dissolved in 100 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (6.5 g, 5.62 mmol) was introduced thereinto. After
the reaction for 8 hours, the temperature of the mixture was
lowered to normal temperature, the organic layer and the
aqueous layer were separated, and then the organic layer was
distilled under reduced pressure. The organic layer was
extracted with chloroform and water, and then the organic
layer was dried by using magnesium sulfate. Thereafter, the
organic layer was distilled under reduced pressure, and then
recrystallized by using ethanol. The produced solid was
filtered and then dried to prepare Compound 4A (29.2 g,
48%).

[0207] (2) Preparation of Compound 4

[0208] Compound 4A (29.2 g, 90.02 mmol), 2-(4-bro-
mophenyl)-4,6-diphenyl-1,3,5-triazine  (35.0 g, 90.02
mmol), and sodium t-butoxide (10.4 g, 108.02 mmol) were
put into 300 ml of toluene under a nitrogen atmosphere, and
the resulting mixture was stirred and refluxed. Thereafter,
bis(tri-tert butylphosphine) palladium (1.4 g, 2.70 mmol)
was introduced thereinto. After the reaction for 8 hours, the
temperature of the mixture was lowered to normal tempera-
ture and the mixture was filtered. The filtered material was
extracted with chloroform and water, and then the organic
layer was dried by using magnesium sulfate. Thereafter, the
organic layer was distilled under reduced pressure, and then
recrystallized by using ethyl acetate. The produced solid was
filtered and then dried to prepare Compound 4 (23.3 g,
41%).

[0209] MS: [M+H]+=632

<Synthesis Example 5>—Preparation of Compound

5
[0210]
Compound 5A
l N
TTP, K,CO4 |
—_—
THF/H,0 N A
oH

(Compound 5)
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Compound 5A
[0)

[0211] (1) Preparation of Compound 5A

[0212] 2-chloro-4,6-diphenylpyridine (30.0 g, 112.89
mmol) and (4-hydroxyphenyl)boronic acid (18.7 g, 135.47
mmol) were put into 300 ml of tetrahydrofuran under a
nitrogen atmosphere, and the resulting mixture was stirred
and refluxed. Thereafter, potassium carbonate (18.7 g, 135.
47 mmol) was dissolved in 80 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (3.9 g, 3.39 mmol) was introduced thereinto. After
the reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature, the organic layer and the
aqueous layer were separated, and then the organic layer was
distilled under reduced pressure. The organic layer was
extracted with chloroform and water, and then the organic
layer was dried by using magnesium sulfate. Thereafter, the
organic layer was distilled under reduced pressure, and then
recrystallized by using ethanol. The produced solid was
filtered and then dried to prepare Compound 5A (23.3 g,
64%).

[0213] (2) Preparation of Compound 5

[0214] Compound 5A (23.3 g, 72.05 mmol), 2-(4-bro-
mophenyl)-4,6-diphenyl-1,3,5-triazine  (28.0 g, 72.05
mmol), and sodium t-butoxide (8.3 g, 86.46 mmol) were put
into 300 ml of toluene under a nitrogen atmosphere, and the
resulting mixture was stirred and refluxed. Thereafter, bis
(tri-tert butylphosphine) palladium (1.1 g, 2.16 mmol) was
introduced thereinto. After the reaction for 12 hours, the
temperature of the mixture was lowered to normal tempera-
ture and the mixture was filtered. The filtered material was
extracted with chloroform and water, and then the organic
layer was dried by using magnesium sulfate. Thereafter, the
organic layer was distilled under reduced pressure, and then
recrystallized by using ethy]l acetate. The produced solid was
filtered and then dried to prepare Compound 5 (23.3 g,
41%).

[0215] MS: [M+H]+=631

NaOQ'Bu, BTP

xylene, reflux

=

<Synthesis Example 6>—Preparation of Compound
6

[0216]

OH
OH
P B
HO Cu(OAc),, NEiz
+ _—
DCV,
4A molecular sieve
Cl
Cl

(0]

Cl Cl
Compound 6A

O
+
Cl Cl

Compound 6A
6] [¢]
\B B/ Pd(dba),, P(Cy)s
—_ —_—
/ \ KOAc, dioxane
0] [¢]
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B
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Compound 6B

] 6]
\ /
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Compound 6B

Shes

Cl

Saavpenne

(Compound 6)

TTP, k2C03
TTHRHO

[0217] (1) Preparation of Compound 6A

[0218] 3-chlorophenol (50.0 g, 388.92 mmol), (3-chloro-
phenyl) boronic acid (66.9 g, 408.37 mmol), and triethyl-
amine (198.2 g, 1,944.62 mmol) were put into 500 ml of
dichloromethane activated by a molecular sieve under a
nitrogen atmosphere, and the resulting mixture was stirred.
Thereafter, copper acetate (70.6 g, 388.92 mmol) was intro-
duced thereinto. After the reaction for 12 hours, the mixture
was filtered. The filtrate was extracted with ammonia water,
and then the organic layer was dried by using magnesium
sulfate. Thereafter, the organic layer was distilled under
reduced pressure to prepare Compound 6A (84.6 g, 91%).

[0219] (2) Preparation of Compound 6B

[0220] Compound 6A (50.0 g, 209.12 mmol), bis(pinaco-
lato)diboron (127.4 g, 501.88 mmol), and potassium acetate
(123.1 g, 1,254.71 mmol) were mixed under a nitrogen
atmosphere, and the resulting mixture was added to 600 ml
of dioxane, and heated while being stirred. Bis(dibenzylide-
neacetone)palladium (7.2 g, 12.55 mmol) and tricyclohex-
ylphosphine (7.0 mg, 25.09 mmol) were put into the mixture
under reflux, and the resulting mixture was heated and
stirred for 12 hours. After the reaction was terminated, the
temperature of the mixture was lowered to normal tempera-
ture, and then the mixture was filtered. Water was poured
into the filtrate, extraction was performed with chloroform,
and the organic layer was dried over anhydrous magnesium
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sulfate. After distillation under reduced pressure, recrystal-
lization was performed with ethanol to prepare Compound
6B (76.8 g, 87%).

[0221] (3) Preparation of Compound 6

[0222] Compound 6B (20.0 g, 47.38 mmol) and 2-chloro-
4,6-diphenyl-1,3,5-triazine (25.4 g, 96.76 mmol) were put
into 200 ml of tetrahydrofuran under a nitrogen atmosphere,
and the resulting mixture was stirred and refluxed. There-
after, potassium carbonate (39.3 g, 284.27 mmol) was dis-
solved in 100 ml of water, the resulting solution was
introduced thereinto, the resulting mixture was sufficiently
stirred, and then tetrakistriphenyl-phosphinopalladium (3.3
g, 2.84 mmol) was introduced thereinto. After the reaction
for 6 hours, the temperature of the mixture was lowered to
normal temperature and the mixture was filtered. The filtered
material was extracted with chloroform and water, and then
the organic layer was dried by using magnesium sulfate.
Thereafter, the organic layer was distilled under reduced
pressure, and then recrystallized by using ethyl acetate. The
produced solid was filtered and then dried to prepare Com-
pound 6 (22.2 g, 74%).

[0223] MS: [M+H]+=633

<Synthesis Example 7>—Preparation of Compound

7
(0224
F FE F
F. //O
F 4 a
F F FO
HO OH K2c0o3
AN/H20

Molecular Weight: 220.65
Compound 7A

Molecular Weight: 502.74

Compound 7B
O\B ) a Pd(dba), P(Cy)2
/ \ KOAc, dioxane
o] 6]

Molecular Weight: 253.94
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Molecular Weight: 330.61

~—0

Compound 7C

At

Cl
Molecular Weight: 261.71

Compound 7D

aovon

Molecular Weight: 330.61

-0

TTP, cho3
TIHE, 0

Compound 7C

o

Molecular Weight: 435.90
Compound 7E

caacos

Molecular Weight: 435.90
Compound 7E
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Molecular Weight: 253.94

Pd(dba)o, P(Cy),
KOAc dioxane

NN 0
é
\N ~q
(0]
Molecular Weight: 527.42
Compound 7F
+
Q O .
Molecular Weight: 397.32
Compound 7G

TTP K2C03
THF 0

@**@0\

Molecular Weight: 527.43
Compound 7F

O
0

caaeve

Molecular Weight: 717.87
(Compound 7)

[0225] (1) Preparation of Compound 7B

[0226] 4-(4-chlorophenoxy)phenol (50.0 g, 226.60
mmol), 1,1,2,2,3,3,4,4.4-nonafluorobutane-1-sufonyl chlo-
ride (102.7 g, 339.90 mmol), and potassium carbonate (62.6
g, 453.21 mmol) were put into 1,000 ml of acetonitrile and
300 ml of water, and the resulting mixture was stirred. After
the reaction for 1 hour, the layers were separated, and then
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the organic layer was dried by using magnesium sulfate.
Thereafter, the organic layer was distilled under reduced
pressure to prepare Compound 7B (108.2 g, 95%).

[0227] (2) Preparation of Compound 7C

[0228] Compound 7A (113.9 g, 448.53 mmol), bis(pina-
colato)diboron (125.3 g, 494.38 mmol), and potassium
acetate (132.1 g, 1,346 mmol) were mixed under a nitrogen
atmosphere, and the resulting mixture was added to 1,000 ml
of tetrahydrofuran, and heated while being stirred. Bis
(dibenzylideneacetone)palladium (7.2 g, 12.55 mmol) and
tricyclohexylphosphine (7.0 mg, 25.09 mmol) were put into
the mixture under reflux, and the resulting mixture was
heated and stirred for 12 hours. After the reaction was
terminated, the temperature of the mixture was lowered to
normal temperature, and then the mixture was filtered. Water
was poured into the filtrate, extraction was performed with
chloroform, and the organic layer was dried over anhydrous
magnesium sulfate. After distillation under reduced pres-
sure, recrystallization was performed with ethanol to prepare
Compound 7C (95.1 g, 64%).

[0229] (3) Preparation of Compound 7E

[0230] Compound 7C (95.1 g, 288 mmol) and 2-chloro-
4,6-diphenyl-1,3,5-triazine (7D, 70 g, 261 mmol) were put
into 1,000 ml of tetrahydrofuran under a nitrogen atmo-
sphere, and the resulting mixture was stirred and refluxed.
Thereafter, potassium carbonate (108.4 g, 784 mmol) was
dissolved in 500 ml of water, the resulting solution was
introduced thereinto, the resulting mixture was sufficiently
stirred, and then tetrakistriphenyl-phosphinopalladium (9.7
g, 8 mmol) was introduced thereinto. After the reaction for
6 hours, the temperature of the mixture was lowered to
normal temperature and the mixture was filtered. The filtered
material was extracted with chloroform and water, and then
the organic layer was dried by using magnesium sulfate.
Thereafter, the organic layer was distilled under reduced
pressure, and then recrystallized by using ethyl acetate. The
produced solid was filtered and then dried to prepare Com-
pound 7E (87.8 g, 77%).

[0231] (4) Preparation of Compound 7F

[0232] Compound 7E (87.8 g, 201 mmol), bis(pinacolato)
diboron (56.3 g, 222 mmol), and potassium acetate (59.3 g,
604 mmol) were mixed under a nitrogen atmosphere, and the
resulting mixture was added to 600 ml of tetrahydrofuran,
and heated while being stirred. Bis(dibenzylideneacetone)
palladium (3.5 g, 6 mmol) and tricyclohexylphosphine (3.4
mg, 12 mmol) were put into the mixture under reflux, and
the resulting mixture was heated and stirred for 12 hours.
After the reaction was terminated, the temperature of the
mixture was lowered to normal temperature, and then the
mixture was filtered. Water was poured into the filtrate,
extraction was performed with chloroform, and the organic
layer was dried over anhydrous magnesium sulfate. After
distillation under reduced pressure, recrystallization was
performed with ethanol to prepare Compound 7F (93.5 g,
88%).

[0233] (5) Preparation of Compound 7

[0234] Compound 7G (7 g, 18 mmol) and Compound 7F
(10.2 g, 19 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (7.3 g,
58 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.6 g, 0.5 mmol) was introduced thereinto. After the
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reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 7 (7.7 g, 61%).

<Synthesis Example 8>—Preparation of Compound
8

[0235]

0

Br

Molecular Weight: 397.31
Compound 8A

TTP
2 :
NT N K003
™
N ~0 THF/
H,0
0

Molecular Weight: 527.42
Compound 7F
NN l

oo™

Molecular Weight: 717.85
(Compound 8)

W~

[0236] (1) Preparation of Compound 8

[0237] Compound 8A (7 g, 18 mmol) and Compound 7F
(10.2 g, 19 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (7.3 g,
58 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.6 g, 0.5 mmol) was introduced thereinto. After the
reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
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water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 8 (7.5 g, 59%).

<Synthesis Example 9>—Preparation of Compound
9

[0238]

aten

Molecular Weight: 395.29
Compound 9A

TTP,

N KOs
)\O\ /©/ ~0 THF/

Molecular Weight: 527.42
Compound 7F

Molecular Weight: 715.84
(Compound 9)

[0239] (1) Preparation of Compound 9

[0240] Compound 9A (7 g, 19 mmol) and Compound 7F
(10.3 g, 19 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (7.3 g,
53 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.6 g, 0.5 mmol) was introduced thereinto. After the
reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
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ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 9 (7.2 g, 57%).

<Synthesis Example 10>—Preparation of
Compound 10

[0241]

Molecular Weight: 307.18
Compound 10A

TTP,

Z
N |N ? KoCOs
Y
Ny By THE!
H,0
O

Molecular Weight: 527.42
Compound 7F

O)I\\ \JN\Q\
Molecular Weight: 627.73
(Compound 10)

[0242] (1) Preparation of Compound 10

[0243] Compound 10A (7 g, 23 mmol) and Compound 7F
(13.2 g, 26 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (9.4 g,
68 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.5 g, 0.5 mmol) was introduced thereinto. After the
reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 10 (11.6 g, 81%).
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<Synthesis Example 11>—Preparation of
Compound 11
[0244]
N\ N\
A Pd(dbe)y, P(Cy)s
N P N * /B_B\ KOAc, dioxane N S N
0] ]
Br B
H
Compound 11A
N
0 X
N ) N
Cl (0]

Molecular Weight: 502.74

Compound 7B

Pd(dba),, P(Cy),
—_—
KOAc, dioxane

Compound 11A

Sy o

Molecular Weight: 512.00

Compound 11B
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[0245]

[0246] 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine
(20.0 g, 51.51 mmol), bis(pinacolato)diboron (14.4 g, 56.66
mmol), and potassium acetate (15.2 g, 154.53 mmol) were
mixed under a nitrogen atmosphere, and the resulting mix-
ture was added to 300 ml of dioxane, and heated while being
stirred. Bis(dibenzylideneacetone)palladium (0.9 g, 1.55
mmol) and tricyclohexylphosphine (0.9 g, 1.55 mmol) were
put into the mixture under reflux, and the resulting mixture
was heated and stirred for 4 hours. After the reaction was
terminated, the temperature of the mixture was lowered to
normal temperature, and then the mixture was filtered. Water
was poured into the filtrate, extraction was performed with
chloroform, and the organic layer was dried over anhydrous
magnesium sulfate. After distillation under reduced pres-
sure, recrystallization was performed with ethanol to prepare
Compound 11A (20.0 g, 90%).

[0247]

[0248] Compound 7B (21 g, 42 mmol) and Compound
11A (20 g, 46 mmol) were put into 300 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (17.3
2, 125 mmol) was dissolved in 100 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (1.4 g, 1 mmol) was introduced thereinto. After the
reaction for 9 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 11B (19.4 g, 77%).

(1) Preparation of Compound 11A

(2) Preparation of Compound 11B

N o [

Molecular Weight: 793.95

(Compound 11)

[0249]

[0250] Compound 11B (19.4 g, 38 mmol), bis(pinacolato)
diboron (10.6 g, 42 mmol), and potassium acetate (11.2 g,
114 mmol) were mixed under a nitrogen atmosphere, and the
resulting mixture was added to 200 ml of tetrahydrofuran,
and heated while being stirred. Bis(dibenzylideneacetone)
palladium (0.7 g, 1 mmol) and tricyclohexylphosphine (0.7
mg, 2 mmol) were put into the mixture under reflux, and the
resulting mixture was heated and stirred for 12 hours. After
the reaction was terminated, the temperature of the mixture
was lowered to normal temperature, and then the mixture
was filtered. Water was poured into the filtrate, extraction
was performed with chloroform, and the organic layer was
dried over anhydrous magnesium sulfate. After distillation
under reduced pressure, recrystallization was performed
with ethanol to prepare Compound 11C (20.8 g, 91%).

[0251]

[0252] Compound 11D (7 g, 18 mmol) and Compound
11C (10.2 g, 19 mmol) were put into 200 ml of tetrahydro-
furan under a nitrogen atmosphere, and the resulting mixture

(3) Preparation of Compound 11C

(4) Preparation of Compound 11

was stirred and refluxed. Thereafter, potassium carbonate
(7.3 g, 53 mmol) was dissolved in 100 ml of water, the
resulting solution was introduced thereinto, the resulting
mixture was sufficiently stirred, and then tetrakistriphenyl-
phosphinopalladium (0.6 g, 0.5 mmol) was introduced there-
into. After the reaction for 5 hours, the temperature of the
mixture was lowered to normal temperature and the mixture
was filtered. The filtered material was extracted with chlo-
roform and water, and then the organic layer was dried by
using magnesium sulfate. Thereafter, the organic layer was
distilled under reduced pressure, and then recrystallized by
using ethyl acetate. The produced solid was filtered and then
dried to prepare Compound 11 (6.9 g, 49%).
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<Synthesis Example 12>—Preparation of
Compound 12

[0253]

S

-
L

Molecular Weight: 339.25
Compound 12A

oaaee;
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0
- =
é TTP, K2CO;
~0 THF/H,0

Molecular Weight: 603.52
Compound 11C

)

Molecular Weight: 735.89

[0254] (1) Preparation of Compound 12

[0255] Compound 12A (10 g, 29 mmol) and Compound
11C (19.6 g, 32 mmol) were put into 200 ml of tetrahydro-
furan under a nitrogen atmosphere, and the resulting mixture
was stirred and refluxed. Thereafter, potassium carbonate
(12.2 g, 88 mmol) was dissolved in 60 ml of water, the
resulting solution was introduced thereinto, the resulting
mixture was sufficiently stirred, and then tetrakistriphenyl-
phosphinopalladium (1 g, 0.9 mmol) was introduced there-
into. After the reaction for 7 hours, the temperature of the
mixture was lowered to normal temperature and the mixture
was filtered. The filtered material was extracted with chlo-
roform and water, and then the organic layer was dried by
using magnesium sulfate. Thereafter, the organic layer was
distilled under reduced pressure, and then recrystallized by
using ethyl acetate. The produced solid was filtered and then
dried to prepare Compound 12 (7.3 g, 37%).

<Synthesis Example 13>—Preparation of
Compound 13

[0256]

Cl
Molecular Weight: 266.72

Compound 13A

(Compound 12)

-continued

@**@@r\

Molecular Weight: 527.42
Compound 7F

Moote

Molecular Weight: 631.72
(Compound 13)

TTP, chog
TTHE, 1,0

[0257] (1) Preparation of Compound 13

[0258] Compound 13A (7 g, 20 mmol) and Compound 7F
(10.3 g, 20 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (8.1 g,
59 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
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ladium (0.7 g, 0.6 mmol) was introduced thereinto. After the
reaction for 19 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 13 (9.4 g, 71%).

<Synthesis Example 14>—Preparation of
Compound 14

O
Dy

Molecular Weight: 322.20

[0259]

Br

Compound 14A

oo

Molecular Weight: 527.42
Compound 7F

S

Molecular Weight: 642.76
(Compound 14)

TTP, K,CO;
—.
THF, H,0

[0260] (1) Preparation of Compound 14

[0261] Compound 14A (7 g, 27 mmol) and Compound 7F
(15 g, 28 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (11.2
g, 81 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.9 g, 0.8 mmol) was introduced thereinto. After the
reaction for 9 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
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under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 14 (8.5 g, 54%).

<Synthesis Example 15>—Preparation of
Compound 15

[0262]

NZ N
N 0 +
@ (] %
O /@/\O
0

Molecular Weight: 603.52
Compound 11C
Br

0]

&

Molecular Weight: 247.09
Compound 15A

Molecular Weight: 643.73
(Compound 15)

TTP, K»CO;
—_—
THF, 1,0

[0263] (1) Preparation of Compound 15

[0264] Compound 15A (4.1 g, 17 mmol) and Compound
11C (10 g, 17 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (6.9 g,
50 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.6 g, 0.5 mmol) was introduced thereinto. After the
reaction for 11 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 15 (5.0 g, 47%).
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<Synthesis Example 16>—Preparation of
Compound 16

[0265]

700 o

Molecular Weight: 603.52
Compound 11C

3

Br

S

&

Molecular Weight: 263.15
Compound 16A

Molecular Weight: 659.80
(Compound 16)

TTP, K»CO;
—_—
THEF, H,0

[0266]

[0267] Compound 16A (4.4 g, 17 mmol) and Compound
11C (10 g, 17 mmol) were put into 100 m] of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was

(1) Preparation of Compound 16

stirred and refluxed. Thereafter, potassium carbonate (6.9 g,
50 mmol) was dissolved in 30 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.6 g, 0.5 mmol) was introduced thereinto. After the
reaction for 11 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 16 (4.3 g, 39%).
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<Synthesis Example 17>—Preparation of
Compound 17
[0268]
@ |
Molecular Weight: 357.18
Compound 17A
7
N |N TTP, cho3
Sy
Molecular nght. 52742
Compound 7F
O,
\\P/Q
NN
' ®
(0]
Molecular Weight: 677.73
(Compound 17)
[0269] (1) Preparation of Compound 17

[0270] Compound 17A (5.4 g, 15 mmol) and Compound
7F (8 g, 15 mmol) were put into 100 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (6.3 g,
45 mmol) was dissolved in 20 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.5 g, 0.5 mmol) was introduced thereinto. After the
reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 17 (6.3 g, 61%).
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<Synthesis Example 18>—Preparation of
Compound 18

[0271]

Br

Molecular Weight: 234.09
Compound 184

O)§< TTP, K,C0;
—_—

THE, H,0

/
B\O

oLy

Molecular Weight: 527.42
Compound 7F

NZ N
N
0 [

Exact Mass: 554.21
Molecular Weight: 554.64
12352-047
(Compound 18)

[0272]

[0273] Compound 18A (6.0 g, 26 mmol) and Compound
7F (14.2 g, 27 mmol) were put into 200 ml of tetrahydro-
furan under a nitrogen atmosphere, and the resulting mixture
was stirred and refluxed. Thereafter, potassium carbonate
(10.6 g, 77 mmol) was dissolved in 50 ml of water, the
resulting solution was introduced thereinto, the resulting
mixture was sufficiently stirred, and then tetrakistriphenyl-
phosphinopalladium (0.9 g, 0.8 mmol) was introduced there-
into. After the reaction for 18 hours, the temperature of the
mixture was lowered to normal temperature and the mixture
was filtered. The filtered material was extracted with chlo-
roform and water, and then the organic layer was dried by
using magnesium sulfate. Thereafter, the organic layer was
distilled under reduced pressure, and then recrystallized by
using ethyl acetate. The produced solid was filtered and then
dried to prepare Compound 18 (9.4 g, 66%).

(1) Preparation of Compound 18
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53
<Synthesis Example 19>—Preparation of
Compound 19
[0274]
CN
n
Br

Molecular Weight: 258.11

Compound 19A
4
N | ?)§< TTP, K,CO;
——
Sy ~0 THE, H,0

yog

Molecular Weight: 527.42
Compound 7F

o

Exact Mass: 578.21
Molecular Weight: 578.66
12352-047
(Compeund 19)

[0275]

[0276] Compound 19A (7.0 g, 27 mmol) and Compound
7F (15 g, 28 mmol) were put into 200 ml of tetrahydrofuran
under a nitrogen atmosphere, and the resulting mixture was
stirred and refluxed. Thereafter, potassium carbonate (11.2
2, 82 mmol) was dissolved in 50 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (0.9 g, 0.8 mmol) was introduced thereinto. After the
reaction for 18 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Compound 19 (8.0 g, 51%).

(1) Preparation of Compound 19
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<Synthesis Example 20>—Preparation of

Compound

[0277] Represented by Comparative Example 1

N,
X

N N +
Br

0 0
\B B/ Pd(dba)y, P(Cy)s
- _
/ N\ KOAg, dioxane
0 0

N,
=
N . N
B
H
Compound 20A

N
YQ
N /N -

Br

Sep. 6,2018
-continued
N
AN
N _z N
TTP, K,CO;,
—_—
THF, IL,O
B
%O/_\ﬁ
Compound 20A

N N

(Comparative Example 1)

[0278] (1) Preparation of Compound 20A

[0279] 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine
(20.0 g, 51.51 mmol), bis(pinacolato)diboron (14.4 g, 56.66
mmol), and potassium acetate (15.2 g, 154.53 mmol) were
mixed under a nitrogen atmosphere, and the resulting mix-
ture was added to 300 ml of dioxane, and heated while being
stirred. Bis(dibenzylideneacetone)palladium (0.9 g, 1.55
mmol) and tricyclohexylphosphine (0.9 g, 1.55 mmol) were
put into the mixture under reflux, and the resulting mixture
was heated and stirred for 4 hours. After the reaction was
terminated, the temperature of the mixture was lowered to
normal temperature, and then the mixture was filtered. Water
was poured into the filtrate, extraction was performed with
chloroform, and the organic layer was dried over anhydrous
magnesium sulfate. After distillation under reduced pres-
sure, recrystallization was performed with ethanol to prepare
Compound 20A (20.0 g, 90%).

[0280] (2) Preparation of Compound Represented by
Comparative Example 1

[0281] Compound 20A (20.0 g, 47.38 mmol) and 2-(4-
bromophenyl)-4,6-diphenyl-1,3,5-triazine (17.8 g, 45.84
mmol) were put into 300 ml of tetrahydrofuran under a
nitrogen atmosphere, and the resulting mixture was stirred
and refluxed. Thereafter, potassium carbonate (38.0 g, 275.
07 mmol) was dissolved in 100 ml of water, the resulting
solution was introduced thereinto, the resulting mixture was
sufficiently stirred, and then tetrakistriphenyl-phosphinopal-
ladium (3.2 g, 2.75 mmol) was introduced thereinto. After
the reaction for 12 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
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water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered, and then dried
to prepare a compound represented by Comparative
Example 1 (15.6 g, 55%).

[0282] MS: [M+H]+=616

<Synthesis Example 21>—Preparation of
Compound Represented by Comparative Example 2

[0283]
OH
n
OH
K,CO;
| N\ THF/H,O
N /N
Cl
NZ
/K
O N
N
X
N /N
(Comparative Example 2)
[0284] Naphthalene-1,5-diol (5.0 g, 31.22 mmol) and

2-chloro-4,6-diphenyl-1,3,5-triazine (18.3 g, 68.68 mmol)
were put into 100 ml of tetrahydrofuran under a nitrogen
atmosphere, and the resulting mixture was stirred and
refluxed. Thereafter, potassium carbonate (18.4 g, 187.30
mmol) was dissolved in 50 ml of water, and then the
resulting solution was introduced thereinto, the resulting
mixture was sufliciently stirred, and after the reaction for 4
hours, the temperature of the mixture was lowered to normal
temperature and the mixture was filtered. The filtered mate-
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rial was extracted with chloroform and water, and then the
organic layer was dried by using magnesium sulfate. There-
after, the organic layer was distilled under reduced pressure,
and then recrystallized by using ethyl acetate. The produced
solid was filtered, and then dried to prepare a compound
represented by Comparative Example 2 (11.9 g, 61%).

[0285] MS: [M+H]+=621
<Synthesis Example 22>—Preparation of
Compound Represented by Compound 3
[0286]

SO

B
\ +
O 0]
Compound 1A
P ~ TTP, KZCO3
Y \( THF/HZO
Cl
(0]
0] N, N, 0]
NY/N N\(N
A NG

(Comparative Example 3)

[0287] A compound (17.0 g, vield 74%) represented by
Comparative Example 3 was prepared in the same manner as
in the preparation of Compound 1 in Synthesis Example 1,
except that 2-chloro-4,6-dimethoxy-1,3,5-triazine was used
instead of 2-chloro-4,6-diphenyl-1,3,5-triazine.

[0288] MS: [M+H]+=484

<Synthesis Example 23>—Preparation of
Compound Represented by Comparative Example 4

[0289]
(¢)
L

Molecular Weight:
249.10
Compound 16A

-

Molecular Weight: 253.94

Pd(dba)s, P(Cy)s
KOAg, dioxane
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-continued

0
/
B
O
0

Molecular Weight: 296.17

Compound 16B
+
N
]
N\( N
Cl

Molecular Weight: 508.01
Compound 16C

—_—
TTP, K,CO;

/
:: ~ /O/B\O o
0

Molecular Weight: 296.17
Compound 16B

Q0 |
Soegh

Molecular Weight: 641.76
(Comparative Example 4)

[0290] (1) Preparation of Compound 16B

[0291] 1-bromo-4-phenoxybenzene (10.0 g, 40 mmol),
bis(pinacolato)diboron (11.2 g, 44 mmol), and potassium
acetate (11.8 g, 120 mmol) were mixed under a nitrogen
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atmosphere, and the resulting mixture was added to 100 ml
of dioxane, and heated while being stirred. Bis(dibenzylide-
neacetone)palladium (0.7 g, 1 mmol) and tricyclohexylphos-
phine (0.7 g, 2 mmol) were put into the mixture under reflux,
and the resulting mixture was heated and stirred for 12
hours. After the reaction was terminated, the temperature of
the mixture was lowered to normal temperature, and then the
mixture was filtered. Water was poured into the filtrate,
extraction was performed with chloroform, and the organic
layer was dried over anhydrous magnesium sulfate. After
distillation under reduced pressure, recrystallization was
performed with ethanol to prepare Compound 16B (5.8 g,
49%).

[0292] (2) Preparation of Comparative Example 4

[0293] Compound 16C (9 g, 18 mmol) and Compound
16B (5.8 g, 19 mmol) were put into 100 ml of tetrahydro-
furan under a nitrogen atmosphere, and the resulting mixture
was stirred and refluxed. Thereafter, potassium carbonate
(7.3 g, 53 mmol) was dissolved in 30 ml of water, the
resulting solution was introduced thereinto, the resulting
mixture was sufficiently stirred, and then tetrakistriphenyl-
phosphinopalladium (0.6 g, 0.5 mmol) was introduced there-
into. After the reaction for 7 hours, the temperature of the
mixture was lowered to normal temperature and the mixture
was filtered. The filtered material was extracted with chlo-
roform and water, and then the organic layer was dried by
using magnesium sulfate. Thereafter, the organic layer was
distilled under reduced pressure, and then recrystallized by
using ethyl acetate. The produced solid was filtered and then
dried to prepare Comparative Example 4 (9.6 g, 84%).

<Synthesis Example 24>—Preparation of
Compound Represented by Comparative Example 5

SHON

Molecular Weight:
265.17
Compound 17A

(6] 6]
\B B/ Pd(dba),, P(Cy);
/ \ KOAc, dioxane
(6] (6]

Molecular Weight: 253.94

[0294]

~0

~

S

Molecular Weight: 312.23
Compound 17B
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_continued was stirred and refluxed. Thereafter, potassium carbonate
(10.2 g, 74 mmol) was dissolved in 50 ml of water, the
resulting solution was introduced thereinto, the resulting
mixture was sufficiently stirred, and then tetrakistriphenyl-

phosphinopalladium (0.9 g, 0.7 mmol) was introduced there-
into. After the reaction for 11 hours, the temperature of the
. mixture was lowered to normal temperature and the mixture

was filtered. The filtered material was extracted with chlo-
+ roform and water, and then the organic layer was dried by
using magnesium sulfate. Thereafter. the organic layer was

N
distilled under reduced pressure, and then recrystallized by
| using ethyl acetate. The produced solid was filtered and then
NYN dried to prepare Comparative Example 5 (11.2 g, 71%).
Cl <Synthesis Example 25>—Preparation of
Molecular Weight: 508.01 Compound Represented by Comparative Example 6

Compound 16C
[0299]

—_——
TTP, K»CO;

/
:: N~ /©/B\O o
S O
Molecular Weight: 312.23
Compound 17B

+
N
O Q a
N, N
N X
B e
/ al
N Molecular Weight: 508.01
Compound 16C
OH
S
K,CO;
THF/H,O
Molecular Weight: 657.82 Molecular Weight:
(Compataive Example 5) 94.11
[0295] (1) Preparation of Compound 17B
[0296] (4-bromophenyl) (phenyl)sulfine (10.0 g, 37
mmol), bis(pinacolato)diboron (10.5 g, 42 mmol), and

potassium acetate (11.1 g, 113 mmol) were mixed under a

N
nitrogen atmosphere, and the resulting mixture was added to ' / A N
100 ml of dioxane, and heated while being stirred. Bis ¢<
(dibenzylideneacetone)palladium (0.7 g, 1 mmol) and tricy- N o
clohexylphosphine (0.7 g, 2 mmol) were put into the mixture

under reflux, and the resulting mixture was heated and Molecular Weight: 565.66

stirred for 12 hours. After the reaction was terminated, the Comparative Example 6

temperature of the mixture was lowered to normal tempera-

ture, and then the mixture was filtered. Water was poured

into the filtrate, extraction was performed with chloroform, [0300] Compound 16C (15 g, 30 mmol) and bromophenol
and the organic layer was dried over anhydrous magnesium (4.2 g, 44 mmol) were put into 150 ml of tetrahydrofuran

sulfate. After distillation under reduced pressure, recrystal- under a nitrogen atmosphere, and the resulting mixture was
lization was performed with ethanol to prepare Compound stirred and refluxed. Thereafter, potassium carbonate (12.2
17B (6.5 g, 55%). g, 59 mmol) was dissolved in 60 ml of water, and then the
[0297] (2) Preparation of Comparative Example 5 resulting solution was introduced thereinto, the resulting
[0298] Compound 16C (12.5 g, 25 mmol) and Compound mixture was sufliciently stirred, and after the reaction for 11
17B (8.5 g, 27 mmol) were put into 150 ml of tetrahydro- hours, the temperature of the mixture was lowered to normal

furan under a nitrogen atmosphere, and the resulting mixture temperature and the mixture was filtered. The filtered mate-
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rial was extracted with chloroform and water, and then the
organic layer was dried by using magnesium sulfate. There-
after, the organic layer was distilled under reduced pressure,
and then recrystallized by using ethyl acetate. The produced
solid was filtered and then dried to prepare Comparative
Example 6 (12.8 g, 77%).

<Synthesis Example 26>—Preparation of
Compound Represented by Comparative Example 7

[0301]

O

N
/

NY'N
Cl

Molecular Weight: 508.01
Compound 16C

SH
—_—
K»004

THF/H,0
Molecular Weight:
110.18

Qo
SS9y

Molecular Weight: 581.73
Comparative Example 7

[0302] Compound 16C (15 g, 30 mmol) and thiol (4.9 g,
44 mmol) were put into 150 ml of tetrahydrofuran under a
nitrogen atmosphere, and the resulting mixture was stirred
and refluxed. Thereafter, potassium carbonate (12.2 g, 59
mmol) was dissolved in 60 ml of water, and then the
resulting solution was introduced thereinto, and after the
reaction for 11 hours, the temperature of the mixture was
lowered to normal temperature and the mixture was filtered.
The filtered material was extracted with chloroform and
water, and then the organic layer was dried by using mag-
nesium sulfate. Thereafter, the organic layer was distilled
under reduced pressure, and then recrystallized by using
ethyl acetate. The produced solid was filtered and then dried
to prepare Comparative Example 7 (10.3 g, 60%).
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EXAMPLES

Example 1

[0303] A glass substrate (Corning 7059 glass) thinly
coated with ITO (indium tin oxide) to have a thickness of
1,000 A was put into distilled water in which a dispersant
was dissolved, and ultrasonically washed. A product manu-
factured by Fischer Co., was used as the detergent, and
distilled water twice filtered using a filter manufactured by
Millipore Co., was used as the distilled water. After the ITO
was washed for 30 minutes, ultrasonic washing was con-
ducted twice repeatedly using distilled water for 10 minutes.
After the washing using distilled water was completed,
ultrasonic washing was conducted using isopropyl alcohol,
acetone, and methanol solvents in this order, and drying was
then conducted.

[0304] Hexanitrile hexaazatriphenylene was thermally
vacuum deposited to have a thickness of 500 A on a
transparent ITO electrode, which was thus prepared, thereby
forming a hole injection layer. HT1 (400 A), which is a
material transporting holes, was vacuum deposited thereon,
and then compounds of a host H1 and a dopant D1 were
vacuum deposited as a light emitting layer to have a thick-
ness of 300 A. Compound 1 prepared in Preparation
Example 1 and LiQ (lithium quinolate) were vacuum depos-
ited at a weight ratio of 1:1 on the light emitting layer,
thereby forming an electron injection and transport layer
having a thickness of 350 A. Lithium fluoride (LiF) and
aluminum were sequentially deposited to have a thickness of
12 A and 2,000 A, respectively, on the electron injection and
transport layer, thereby forming a negative electrode. An
organic light emitting device was manufactured.

[0305] In the aforementioned procedure, the deposition
rate of the organic material was maintained at 0.4 to 0.7
Alsec, the deposition rates of lithium fluoride and aluminum
of the negative electrode were maintained at 0.3 A/sec and
at 2 Alsec, respectively, and the degree of vacuum during the
deposition was maintained at 2x1077 to 5x107° torr, thereby
manufacturing an organic light emitting device.

[0306] The structure of each of hexanitrile hexaazatriph-
enylene, LiQ, HT1, and D1 is as follows.

NC CN
N\ /N
Li
e
N=— —N 0
NC CN N
N\ 7 \ [/ 7
N
NC CN x
[Hexanitrile hexaazatriphenylene] [LiQ]
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-continued

oY
atats
)

[HT1]
|/\\
I
//|\
X P
//|
) Vo e
[H1]

A
[D1]
Example 2
[0307] An experiment was performed in the same manner

as in Example 1, except that as the electron transport layer,
Compound 2 was used instead of Compound 1.

Example 3

[0308] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 3 was used instead of Compound 1.

Example 4

[0309] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 4 was used instead of Compound 1.

Example 5

[0310] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 5 was used instead of Compound 1.
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Example 6

[0311] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 6 was used instead of Compound 1.

Example 7

[0312] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 7 was used instead of Compound 1.

Example 8

[0313] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 8 was used instead of Compound 1.

Example 9

[0314] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 9 was used instead of Compound 1.

Example 10

[0315] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 10 was used instead of Compound 1.

Example 11

[0316] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 11 was used instead of Compound 1.

Example 12

[0317] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 12 was used instead of Compound 1.

Example 13

[0318] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 13 was used instead of Compound 1.

Example 14

[0319] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 14 was used instead of Compound 1.

Example 15

[0320] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 15 was used instead of Compound 1.

Example 16

[0321] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 16 was used instead of Compound 1.

Example 17

[0322] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 17 was used instead of Compound 1.
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Example 18

[0323] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 18 was used instead of Compound 1.

Example 19

[0324] An experiment was performed in the same manner
as in Example 1, except that as the electron transport layer,
Compound 19 was used instead of Compound 1.

Comparative Example 1

[0325] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 1 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 2

[0326] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 2 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 3

[0327] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 3 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 4

[0328] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 4 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 5

[0329] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 5 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 6

[0330] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 6 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 7

[0331] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that the compound in Comparative Example 7 was used
instead of Compound 1 in Experimental Example 1.

Comparative Example 8

[0332] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except
that a compound of the following ET1 was used instead of
Compound 1 in Experimental Example 1.
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[ET1]

==z

[0333] For the organic light emitting devices manufac-
tured by using each compound as the electron transport layer
material as in Examples 1 to 19 and Comparative Examples
1 to 8, the driving voltage and the light emitting efficiency
were measured at a current density of 10 mA/cm?, and a time
(LT98) for reaching a 98% value compared to the initial
luminance was measured at a current density of 20 mA/cm?.
The results are shown in the following Table 1.

TABLE 1

Life
Compound Current Time
(Electron effici- Color 98 at

Clas- transport Voltage  ency coordinate 20 mA/
sification layer) V) (ed/A) (% 9) cm?
Example 1 ~ Compound 1 3.50 6.88  (0.133,0135) 111
Example 2 Compound 2 3.61 6.51  (0.133,0.137) 120
Example 3~ Compound 3 3.66 648  (0.134,0.133) 125
Example 4  Compound 4 3.55 7.08  (0.132,0.133) 115
Example 5  Compound 5 3.66 6.38  (0.135,0.128) 133
Example 6  Compound 6 3.42 7.05  (0.133,0.135) 100
Example 7 Compound 7 4.71 6.30  (0.133,0133) 70
Example 8  Compound 8 4.37 6.68  (0.133,0.133) 130
Example 9  Compound 9 4.63 6.57  (0.133,0.133) 110

Example 10 Compound 10 4.35 6.50  (0.133,0.133) 130
Example 11  Compound 11 4.37 6.28  (0.133,0.133) 140
Example 12 Compound 12 4.35 6.10  (0.133,0.133) 220
Example 13 Compound 13 3.60 746  (0.133,0.133) 110
Example 14 Compound 14 4.10 7.16  (0.133,0.133) 150
Example 15 Compound 15 4.07 6.96  (0.133,0.133) 130
Example 16 Compound 16 3.97 7.05  (0.133,0.133) 170
Example 17 Compound 17 4.88 5.27  (0.133,0.133) 260
Example 18  Compound 18 4.32 7.1 (0.133,0.133) 155
Example 19 Compound 19 4.34 5.86  (0.133,0.133) 190

Comparative Comparative 4.01 499  (0.134,0.133) 85
Example 1  Example 1
Comparative Comparative 3.60 7.08  (0.137,0.126) 12
Example 2 Example 2
Comparative Comparative 3.61 7.00  (0.137,0.128) 5
Example 3 Example 3
Comparative Comparative 4.12 5.11 (0.135, 0.129) 3
Example 4  Example 4
Comparative Comparative 4.18 5.03  (0.138,0.131) 2
Example 5 Example 5
Comparative Comparative 4.99 1.21  (0.135,0.133) 7

Example 6  Example 6
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TABLE 1-continued

Life

Compound Current Time

(Electron effici- Color 98 at
Clas- transport Voltage  ency coordinate 20 mA/
sification layer) V) (cd/A) (%, y) cm?
Comparative Comparative 5.08 2.88  (0.138,0134) 10
Example 7 Example 7
Comparative ET1 3.98 5797 (0.136,0.126) 80
Example 8

[0334] As can be seen from Table 1, it can be seen that
when an organic light emitting device manufactured by
using the compound of the present specification as an
electron transport layer material is compared with the Com-
parative Examples, excellent characteristics are exhibited in
terms of efficiency and stability.

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

[Chemical Formula 1]

in Chemical Formula 1,

at least one of X, to X; is N, and the others are the same
as or different from each other, and are each indepen-
dently N or CR,

R is hydrogen; deuterium; a halogen group; a cyano
group; a nitro group; a substituted or unsubstituted aryl
group, or a substituted or unsubstituted heteroaryl
group comprising one or more of N, O, and S atoms,

715 O, S, Se, or Te,

L, is a direct bond; a substituted or unsubstituted arylene
group; or a substituted or unsubstituted heteroarylene
group comprising one or more of N, O, and S atoms,

L, is a substituted or unsubstituted arylene group; or a
substituted or unsubstituted heteroarylene group com-
prising one or more of N, O, and S atoms,

R, and R, are the same as or different from each other, and
are each independently a halogen group; a cyano group;
a nitro group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted aryl group; or a substi-
tuted or unsubstituted heteroaryl group comprising one
or more of N, O, and S atoms, and

R, is a halogen group; a cyano group; a nitro group; a
substituted or unsubstituted silyl group; a substituted or
unsubstituted boron group: a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted aryl
group; a substituted or unsubstituted alkylaryl group; a
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substituted or unsubstituted arylphosphine group; a
substituted or unsubstituted phosphine oxide group; a
substituted or unsubstituted amine group; a substituted
or unsubstituted alkylamine group; a substituted or
unsubstituted arylamine group; or a substituted or
unsubstituted heteroaryl group comprising one or more
of N, O, and S atoms.

2. The compound of claim 1, wherein L, is a direct bond,
or a substituted or unsubstituted phenylene group, a substi-
tuted or unsubstituted biphenylene group, a substituted or
unsubstituted terphenyl group, a substituted or unsubstituted
naphthylene group, a substituted or unsubstituted anthrace-
nyl group, or a substituted or unsubstituted fluorenylene

group.

3. The compound of claim 1, wherein I, is a substituted
or unsubstituted phenylene group, a substituted or unsub-
stituted biphenylene group, a substituted or unsubstituted
terphenyl group, a substituted or unsubstituted naphthylene
group, a substituted or unsubstituted anthracenyl group, or a
substituted or unsubstituted fluorenylene group.

4. The compound of claim 1, wherein R, and R, are the
same as or different from each other, and are each indepen-
dently a substituted or unsubstituted phenyl group, a sub-
stituted or unsubstituted biphenyl group, a substituted or
unsubstituted terphenyl group, a substituted or unsubstituted
naphthyl group, a substituted or unsubstituted anthracenyl
group, or a substituted or unsubstituted fluorenyl group.

5. The compound of claim 1, wherein R; is a substituted
or unsubstituted pyridyl group, a substituted or unsubstituted
pyrimidyl group, a substituted or unsubstituted triazinyl
group, a substituted or unsubstituted acridyl group, a sub-
stituted or unsubstituted quinolinyl group, or a substituted or
unsubstituted quinazolyl group.

6. The compound of claim 1, wherein R, is a substituted
or unsubstituted carbazole group, a substituted or unsubsti-
tuted thiophene group, a substituted or unsubstituted furan
group, a substituted or unsubstituted benzocarbazole group,
a substituted or unsubstituted benzothiophene group, a sub-
stituted or unsubstituted benzofuran group, a substituted or
unsubstituted dibenzocarbazole group, a substituted or
unsubstituted dibenzothiophene group, or a substituted or
unsubstituted dibenzofuran group.

7. The compound of claim 1, wherein R; is a substituted
or unsubstituted phenyl group, a substituted or unsubstituted
biphenyl group, a substituted or unsubstituted terphenyl
group, a substituted or unsubstituted naphthyl group, a
substituted or unsubstituted anthracenyl group, a substituted
or unsubstituted phenanthryl group, a substituted or unsub-
stituted triphenyl group, a substituted or unsubstituted pyre-
nyl group, or a substituted or unsubstituted chrysenyl group,
or a substituted or unsubstituted fluorenyl group.

8. The compound of claim 1, wherein the compound
represented by Chemical Formula 1 is any one selected from
the following structural formulae:
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9. An organic electronic device comprising:

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,

wherein one or more layers of the organic material layers

comprise the compound of claim 1.

10. The organic electronic device of claim 9, wherein the
organic material layer comprising the compound is a hole
injection layer, a hole transport layer, or a hole injection and
transport layer.

11. The organic electronic device of claim 9, wherein the
organic material layer comprising the compound is an elec-
tron injection layer, an electron transport layer, or an elec-
tron injection and transport layer.

12. The organic electronic device of claim 9, wherein the
organic material layer comprising the compound is a light
emitting layer.

13. The organic electronic device of claim 9, further
comptrising:

one or two or more layers selected from a group consist-

ing of an electron transport layer, an electron injection
layer, an electron blocking layer, and a hole blocking
layer.

14. The organic electronic device of claim 9, wherein the
organic electronic device is selected from a group consisting
of an organic light emitting device, an organic phosphores-
cent device, an organic solar cell, an organic photoconductor
(OPC), and an organic transistor.

15. The organic electronic device of claim 9, wherein the
organic material layer comprises a light emitting layer, and
the light emitting layer comprises a compound represented
by the following Chemical Formula A:

[Chemical Formula A]

N—L-T1Arl

Ar3

in Chemical Formula A,

Arl is a substituted or unsubstituted monovalent or more
benzofluorene group; a substituted or unsubstituted
monovalent or more fluoranthene group; a substituted
or unsubstituted monovalent or more pyrene group; or
a substituted or unsubstituted monovalent or more
chrysene group,

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

Ar2 and Ar3 are the same as or different from each other,
and are each independently a substituted or unsubsti-
tuted aryl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted alkyl group; a
substituted or unsubstituted aralkyl group; or a substi-
tuted or unsubstituted heteroaryl group, or optionally
combine with each other to form a substituted or
unsubstituted ring,

ris an integer of 1 or more, and

when r is 2 or more, the substituents in the parenthesis are
the same as or different from each other.

16. The organic electronic device of claim 15, wherein L

1s a direct bond, Ar1 is a substituted or unsubstituted divalent
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pyrene group, Ar2 and Ar3 are the same as or different from
each other, and are each independently an aryl group which
is unsubstituted or substituted with a silyl group substituted
with an alkyl group, and r is 2.

17. The organic electronic device of claim 9, wherein the
organic material layer comprises a light emitting layer, and
the light emitting layer comprises a compound represented
by the following Chemical Formula B:

[Chemical Formula B]

G2 G3
Gl O G4
O v
G8 O G5
G7 G6

in Chemical Formula B,

Ar4 and Ar5 are the same as or different from each other,
and are each independently a substituted or unsubsti-
tuted monocyclic aryl group; or a substituted or unsub-
stituted polycyclic aryl group, and

G1 to G8 are the same as or different from each other, and
are each independently hydrogen; a substituted or
unsubstituted monocyclic aryl group; or a substituted
or unsubstituted polycyclic aryl group.

18. The organic electronic device of claim 17, wherein
Ar4 and ArS are a 2-naphthyl group, and G1 to G8 are
hydrogen.

19. The organic electronic device of claim 15, wherein the
light emitting layer further comprises a compound repre-
sented by the following Chemical Formula B:

[Chemical Formula B]

G2 G3
Gl O G4
O i
GR O G5
G7 G6

in Chemical Formula B,

Ar4 and Ar5 are the same as or different from each other,
and are each independently a substituted or unsubsti-
tuted monocyclic aryl group; or a substituted or unsub-
stituted polycyclic aryl group, and
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G1 to G8 are the same as or different from each other, and
are each independently hydrogen; a substituted or
unsubstituted monocyclic aryl group; or a substituted
or unsubstituted polycyclic aryl group.
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