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Description
[Technical Field]

[0001] The present specification claims priority to and the benefit of Korean Patent Application No. 10-2015-0161415
filed in the Korean Intellectual Property Office on November 17, 2015.

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

[Background Art]

[0003] In general, an organic light emitting phenomenon refers to a phenomenon 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
therebetween. Here, the organic material layer may have a multi-layered structure composed of different materials in
order to improve the efficiency and stability of an organic light emitting device in many cases, and for example, may be
composed of a hole injection layer, a hole transporting layer, a light emitting layer, an electron transporting 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] KR 2011 0113469 A describes compound having a spiro structure that can be used as host materials in an
electroluminescent layer of an OLED. The present invention differs for at least the reason that D1 does not disclose that
its 'L’ group, corresponding to the 'Y’ group of the present invention, can be O, S, or SiR{4R 5.

[0005] There is a continuous need for developing a new material for the aforementioned organic light emitting device.

[Citation List]

[Patent Document]

[0006] Official Gazette of Korean Patent Application Laid-Open No. 2000-0051826
[Detailed Description of the Invention]

[Technical Problem]

[0007] The present specification describes a compound having a spiro structure and an organic light emitting device
including the same.

[Technical Solution]

[0008] The present invention provides a compound represented by the following Chemical Formula 1:
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[Chemical Formula 1]

(Rs)p

~N

[0009] In Chemical Formula 1,

Yis O, S, or SiR4Ry2,

Xis NAr, O, or S, and

R to Rg and Ar are the same as or different from each other, and are each independently hydrogen; deuterium; a
halogen group; a nitrile group; a nitro group; a hydroxy group; a carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group; a substituted or unsubstituted boron group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a substituted or unsubstituted alkylthioxy group; a substituted
or unsubstituted arylthioxy group; a substituted or unsubstituted alkylsulfoxy group; a substituted or unsubstituted
arylsulfoxy group; a substituted or unsubstituted alkenyl group; a substituted or unsubstituted aralkyl group; a sub-
stituted or unsubstituted aralkenyl group; a substituted or unsubstituted alkylaryl group; a substituted or unsubstituted
alkylamino group; a substituted or unsubstituted aralkylamino group; a substituted or unsubstituted heteroarylamino
group; a substituted or unsubstituted arylamino group; a substituted or unsubstituted arylheteroarylamino group; a
substituted or unsubstituted arylphosphine group; a substituted or unsubstituted phosphine oxide group; a substituted
or unsubstituted aryl group; or a substituted or unsubstituted heterocyclic group, or may be bonded to an adjacent
group to form aring, R44 and R4, are the same as or different from each other, and are each independently hydrogen;
deuterium; a substituted or unsubstituted alkyl group; or a substituted or unsubstituted aryl group, p, s, r, and u are
each an integer from 0 to 4, q is an integer from 0 to 3, tis an integer from 0 to 2, and when p, q, 1, s, t, and u are
each 2 or more, groups in the parenthesis are the same as or different from each other.

[0010] Further, an exemplary embodiment of the present specification provides an organic light emitting device in-
cluding: a first electrode; a second electrode disposed to face the first electrode; and an organic material layer having
one or more layers disposed between the first electrode and the second electrode, in which one or more layers of the
organic material layer include the compound of Chemical Formula 1.

[Advantageous Effects]

[0011] The compound described in the present specification may be used as a material for an organic material layer
of an organic light emitting device. The compound according to at least one exemplary embodiment of the present
specification may improve the efficiency, achieve low driving voltage and/or improve service life characteristics in the
organic light emitting device. In particular, the compound described in the present specification may be used as a material
for hole injection, hole transport, hole injection and hole transport, light emission, electron transport, electron blocking,
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or electron injection. In addition, the compound described in the present specification may be used as a material for an
organic solar cell or an organic transistor in addition to an organic light emitting device.

[Brief Description of Drawings]
[0012]

FIG. 1 illustrates an example of an organic light emitting device composed of a substrate 1, a positive electrode 2,
a light emitting layer 3, and a negative electrode 4.

FIG. 2 illustrates an example of an organic light emitting device composed of a substrate 1, a positive electrode 2,
a hole injection layer 5, a hole transporting layer 6, a light emitting layer 3, an electron transporting layer 7, and a
negative electrode 4.

[Mode for Invention]

[0013] Hereinafter, the present specification will be described in more detail.

[0014] Examples of the substituents will be described below, but are not limited thereto.

[0015] In the present specification, the term "substituted or unsubstituted" means being unsubstituted or substituted
with one or more substituents selected from the group consisting of deuterium; a halogen group; a nitrile group; a nitro
group; a hydroxy group; a carbonyl group; an ester group; an imide group; an amino group; a phosphine oxide group;
an alkoxy group; an aryloxy group; an alkylthioxy group; an arylthioxy group; an alkylsulfoxy group; an arylsulfoxy group;
a silyl group; a boron group; an alkyl group; a cycloalkyl group; an alkenyl group; an aryl group; an aralkyl group; an
aralkenyl group; an alkylaryl group; an alkylamino group; an aralkylamino group; a heteroarylamino group; an arylamino
group; an arylphosphine group; and a heterocyclic group, or being unsubstituted or substituted with a substituent to
which two or more substituents among the substituents exemplified above are linked. For example, "the substituent to
which two or more substituents are linked" may be an aryl group substituted with a heteroaryl group.

[0016] In the present specification, the number of carbon atoms of a carbonyl group is not particularly limited, but is
preferably 1 to 40. Specifically, the carbonyl group may be a compound having the following structures, but is not limited
thereto.

ISR

O Q
o
Y 3’*@ J_
[0017] Inthe present specification, for an ester group, the oxygen of the ester group may be substituted with a straight,

branched, or cyclic alkyl group having 1 to 25 carbon atoms, or an aryl group having 6 to 25 carbon atoms. Specifically,
the ester group may be a compound having the following structural formulae, but is not limited thereto.

[0018] In the present specification, the number of carbon atoms of an imide group is not particularly limited, but is
preferably 1 to 25. Specifically, the imide group may be a compound having the following structures, but is not limited
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thereto.

“‘LLJL)K )k)k %LLJ\)K/

aJLJD %J\kQ

A ol ol

[0019] In the present specification, a silyl group may be represented by a chemical formula of -SIiRR'R", and R, R’,
and R" may be each hydrogen; a substituted or unsubstituted alkyl group; or a substituted or unsubstituted aryl group.
Specific examples of the 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.

[0020] In the present specification, a boron group may be represented by a formula of -BRR’, and R and R’ may be
each hydrogen; a substituted or unsubstituted alkyl group; or a substituted or unsubstituted aryl group. Specific examples
of the 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.

[0021] In the present specification, examples of a halogen group include fluorine, chlorine, bromine or iodine.
[0022] In the present specification, the alkyl group may be straight or branched, and the number of carbon atoms
thereof is not particularly limited, but is preferably 1 to 40. According to an exemplary embodiment, the number of carbon
atoms of the alkyl group is 1 to 20. According to another exemplary embodiment, the number of carbon atoms of the
alkyl group is 1 to 10. According to still another exemplary embodiment, the number of carbon atoms of the alkyl group
is 1 to 6. Specific examples of the alkyl group include methyl, ethyl, propyl, n-propyl, isopropyl, butyl, n-butyl, isobutyl,
tert-butyl, sec-butyl, 1-methylbutyl, 1-ethyl-butyl, pentyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, n-hexyl, 1-
methylpentyl, 2-methylpentyl, 4-methyl-2-pentyl, 3,3-dimethylbutyl, 2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl, cy-
clopentylmethyl, cyclohexylmethyl, octyl, n-octyl, tert-octyl, 1-methylheptyl, 2-ethylhexyl, 2-propylpentyl, n-nonyl, 2,2-
dimethylheptyl, 1-ethyl-propyl, 1,1-dimethylpropyl, isohexyl, 4-methylhexyl, 5-methylhexyl, and the like, but are not limited
thereto.

[0023] In the present specification, the alkenyl group may be straight or branched, and the number of carbon atoms
thereof is not particularly limited, but is preferably 2 to 40. According to an exemplary embodiment, the number of carbon
atoms of the alkenyl group is 2 to 20. According to another exemplary embodiment, the number of carbon atoms of the
alkenyl group is 2 to 10. According to still another exemplary embodiment, the number of carbon atoms of the alkenyl
group is 2 to 6. Specific examples thereof include vinyl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 3-methyl-1-butenyl, 1,3-butadienyl, allyl, 1-phenylvinyl-1-yl, 2-phenylvinyl-1-yl, 2,2-
diphenylvinyl-1-yl, 2-phenyl-2-(naphthyl-1-yl)vinyl-1-yl, 2,2-bis(diphenyl-1-yl)vinyl-1-yl, a stilbenyl group, a styrenyl
group, and the like, but are not limited thereto.

[0024] In the present specification, a cycloalkyl group is not particularly limited, but has preferably 3 to 60 carbon
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atoms, and according to an exemplary embodiment, the number of carbon atoms of the cycloalkyl group is 3 to 30.
According to another exemplary embodiment, the number of carbon atoms of the cycloalkyl group is 3 to 20. According
to still another exemplary embodiment, the number of carbon atoms of the cycloalkyl group is 3 to 6. Specific examples
thereof include cyclopropyl, cyclobutyl, cyclopentyl, 3-methylcyclopentyl, 2,3-dimethylcyclopentyl, cyclohexyl, 3-meth-
ylcyclohexyl, 4-methylcyclohexyl, 2,3-dimethylcyclohexyl, 3,4,5-trimethylcyclohexyl, 4-tert-butylcyclohexyl, cycloheptyl,
cyclooctyl, and the like, but are not limited thereto.

[0025] In the present specification, an alkoxy group is not particularly limited, but has preferably 1 to 40 carbon atoms.
According to an exemplary embodiment, the number of carbon atoms of the alkoxy group is 1 to 10. According to another
exemplary embodiment, the number of carbon atoms of the alkoxy group is 1 to 6. Specific examples of the alkoxy group
include a methoxy group, an ethoxy group, a propoxy group, an isobutyloxy group, a sec-butyloxy group, a pentyloxy
group, an iso-amyloxy group, a hexyloxy group, and the like, but are not limited thereto.

[0026] In the present specification, the number of carbon atoms of an amino group is not particularly limited, but is
preferably 1 to 30. Specific examples of the amino group include a methylamino group, a dimethylamino group, an
ethylamino group, a diethylamino group, a phenylamino group, a naphthylamino group, a biphenylamino group, an
anthracenylamino group, a 9-methyl-anthracenylamino group, a diphenylamino group, a phenylnaphthylamino group,
a ditolylamino group, a phenyltolylamino group, a triphenylamino group, and the like, but are not limited thereto.
[0027] In the present specification, examples of an arylamino group include a substituted or unsubstituted monoar-
ylamino group, a substituted or unsubstituted diarylamino group, or a substituted or unsubstituted triarylamino group.
The aryl group in the arylamino group may be a monocyclic aryl group, and may be a polycyclic aryl group. The arylamino
group including two or more aryl groups may include a monocyclic aryl group, a polycyclic aryl group, or both a monocyclic
aryl group and a polycyclic aryl group. Specific examples of the arylamino group include phenylamine, naphthylamine,
biphenylamine, anthracenylamine, 3-methyl-phenylamine, 4-methyl-naphthylamine, 2-methyl-biphenylamine, 9-methyl-
anthracenylamine, a diphenylamino group, a phenylnaphthylamino group, a ditolylamino group, a phenyltolylamino
group, carbazole, a triphenylamino group, and the like, but are not limited thereto.

[0028] In the present specification, examples of a heteroarylamino group include a substituted or unsubstituted mono-
heteroarylamino group, a substituted or unsubstituted diheteroarylamino group, or a substituted or unsubstituted tri-
heteroarylamino group. The heteroaryl group in the heteroarylamino group may be a monocyclic heterocyclic group,
and may be a polycyclic heterocyclic group. The heteroarylamino group including two or more heterocyclic groups may
include a monocyclic heterocyclic group, a polycyclic heterocyclic group, or both a monocyclic heterocyclic group and
a polycyclic heterocyclic group.

[0029] Inthe present specification, an arylheteroarylamino group means an amino group substituted with an aryl group
and a heterocyclic group.

[0030] In the present specification, examples of an arylphosphine group include a substituted or unsubstituted
monoarylphosphine group, a substituted or unsubstituted diarylphosphine group, or a substituted or unsubstituted tri-
arylphosphine group. The aryl group in the arylphosphine group may be a monocyclic aryl group, and may be a polycyclic
aryl group. The arylphosphine group including two or more aryl groups may include a monocyclic aryl group, a polycyclic
aryl group, or both a monocyclic aryl group and a polycyclic aryl group.

[0031] In the present specification, an aryl group is not particularly limited, but has preferably 6 to 60 carbon atoms,
and may be a monocyclic aryl group or a polycyclic aryl group. According to an exemplary embodiment, the number of
carbon atoms of the aryl group is 6 to 30. According to an exemplary embodiment, the number of carbon atoms of the
aryl group is 6 to 20. Examples of the monocyclic aryl group include a phenyl group, a biphenyl group, a terphenyl group,
and the like, but are not limited thereto. Examples of the polycyclic aryl group include a naphthyl group, an anthracenyl
group, a phenanthryl group, a pyrenyl group, a perylenyl group, a chrysenyl group, a fluorenyl group, a triphenylene
group, and the like, but are not limited thereto.

[0032] Inthe present specification, a fluorenyl group may be substituted, and two substituents may be bonded to each
other to form a spiro structure.

When the fluorenyl group is substituted, the fluorenyl group may be

o O
SO GO GO
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and the like. However, the fluorenyl group is not limited thereto.

[0033] In the present specification, a heterocyclic group is a heterocyclic group including one or more of N, O, S, Si,
and Se as a heteroatom, and the number of carbon atoms thereof is not particularly limited, but is preferably 2 to 60.
Examples of the heterocyclic group include a thiophene group, a furan group, a pyrrole group, an imidazole group, a
thiazole 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 thiadiazolyl
group, a benzothiazolyl group, a phenothiazinyl group, a dibenzofuranyl group, and the like, but are not limited thereto.
[0034] In the present specification, the above-described description on the heterocyclic group may be applied to a
heteroaryl group except for an aromatic heteroaryl group.

[0035] In the present specification, the above-described description on the aryl group may be applied to an aryl group
in an aryloxy group, an arylthioxy group, an arylsulfoxy group, an arylphosphine group, an aralkyl group, an aralkylamino
group, an aralkenyl group, an alkylaryl group, an arylamino group, and an arylheteroarylamino group.

[0036] In the present specification, the above-described description on the alkyl group may be applied to an alkyl
group in an alkylthioxy group, an alkylsulfoxy group, an aralkyl group, an aralkylamino group, an alkylaryl group, and an
alkylamino group.

[0037] In the present specification, the above-described description on the heterocyclic group may be applied to a
heteroaryl group in a heteroaryl group, a heteroarylamino group, and an arylheteroarylamino group.

[0038] In the present specification, the above-described description on the alkenyl group may be applied to an alkenyl
group in an aralkenyl group.

[0039] In the present specification, the above-described description on the aryl group may be applied to an arylene
except for a divalent arylene group.

[0040] In the present specification, the above-described description on the heterocyclic group may be applied to a
heteroarylene except for a divalent heteroarylene group.

[0041] In the present specification, being bonded to an adjacent group to form a ring means being bonded to an
adjacent group to form a substituted or unsubstituted aliphatic hydrocarbon ring; a substituted or unsubstituted aromatic
hydrocarbon ring; a substituted or unsubstituted aliphatic hetero ring; a substituted or unsubstituted aromatic hetero
ring; or a fused ring thereof. The aliphatic hydrocarbon ring is a ring which is not an aromatic ring, and is a ring composed
of only carbon and hydrogen atoms. Examples of the aromatic hydrocarbon ring include benzene, naphthalene, anthra-
cene, and the like, but are not limited thereto. The aliphatic hetero ring is an aliphatic ring including one or more heter-
oatoms. The aromatic hetero ring is an aromatic ring including one or more heteroatoms. The hetero ring may include
0, S, Se, N, or Si as a heteroatom. The aliphatic hydrocarbon ring, the aromatic hydrocarbon ring, the aliphatic hetero
ring, and the aromatic hetero ring may be monocyclic or polycyclic.

[0042] According to an exemplary embodiment of the present specification, Chemical Formula 1 may be represented
by the following Chemical Formula 2 or 3.
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[Chemical Formula 2]

(Ro)v

N
<D

//
\\ 7 (Rl

[0043] In Chemical Formula2,Y, X, Rgto Rg, r, s, t, and u are the same as those defined in Chemical Formula 1, Rq
and R, are the same as or different from each other, and are the same as the definitions of R; to Rg of Chemical
Formula 1, v is an integer from 0 to 5, w is an integer from 0 to 4, and when v and w are each 2 or more, groups in the
parenthesis are the same as or different from each other.

[Chemical Formula 3]

(Rs)p

[0044] In Chemical Formula 3, Y, X, R;to Rg, p, , I, s, t, and u are the same as those defined in Chemical Formula
1. According to an exemplary embodiment of the present specification, Chemical Formula 1 may be represented by any
one of the following Chemical Formulae 4 to 7.
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[Chemical Formula 4]

(Ro)v

[Chemical Formula 5]

(Ro)v
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[Chemical Formula 6]

(Ro)v

[Chemical Formula 7]

(Ro)v

y

N
(R1o)w O
Y

(Re)s

[0045] In Chemical Formulae 4 and 7, the definitions of the substituents are the same as those in Chemical Formula 2.
[0046] According to an exemplary embodiment of the present specification, Chemical Formula 1 may be represented

by any one of the following Chemical Formulae 8 to 11.

0 (Rs)r

(Ro)t

N
»

(Rg)u
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[Chemical Formula 8]

1"
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[Chemical Formula 10]

(Rs)p

[Chemical Formula 11]

(R3)p

N
(Ra)q O O (Rs)r
(R7)t
(Re)s Y X

(Rg)u

[0047] In Chemical Formulae 8 to 11, the definitions of the substituents are the same as those in Chemical Formula 1.
[0048] According to an exemplary embodiment of the present invention, X is NAr and Ar is represented by -(L)n-Ary,
L, is a direct bond; a substituted or unsubstituted arylene group; or a substituted or unsubstituted heteroarylene, n is
aninteger from 0 to 2, and when nis 2, L4’s are the same as or different from each other, and Ar, is hydrogen; deuterium;
a halogen group; a nitrile group; a nitro group; a hydroxy group; a carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group; a substituted or unsubstituted boron group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted cycloalkyl group; a substituted or unsubstituted alkoxy group;

12
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a substituted or unsubstituted aryloxy group; a substituted or unsubstituted alkylthioxy group; a substituted or unsubsti-
tuted arylthioxy group; a substituted or unsubstituted alkylsulfoxy group; a substituted or unsubstituted arylsulfoxy group;
a substituted or unsubstituted alkenyl group; a substituted or unsubstituted aralkyl group; a substituted or unsubstituted
aralkenyl group; a substituted or unsubstituted alkylaryl group; a substituted or unsubstituted alkylamino group; a sub-
stituted or unsubstituted aralkylamino group; a substituted or unsubstituted heteroarylamino group; a substituted or
unsubstituted arylamino group; a substituted or unsubstituted arylheteroarylamino group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted phosphine oxide group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heterocyclic group.

[0049] According to an exemplary embodiment of the present invention, Ar; is a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a substituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamino group; a substituted or unsubstituted aralkylamino group; a substituted or unsubstituted het-
eroarylamino group; a substituted or unsubstituted arylamino group; a substituted or unsubstituted arylheteroarylamino
group; a substituted or unsubstituted arylphosphine group; a substituted or unsubstituted phosphine oxide group; a
substituted or unsubstituted aryl group; or a substituted or unsubstituted heterocyclic group, or is bonded to an adjacent
group to form a ring, and the others are hydrogen or deuterium.

[0050] According to an exemplary embodiment of the present invention, Ar; is a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a substituted or unsubstituted alkylaryl group; a substituted or
unsubstituted alkylamino group; a substituted or unsubstituted aralkylamino group; a substituted or unsubstituted het-
eroarylamino group; a substituted or unsubstituted arylamino group; a substituted or unsubstituted arylheteroarylamino
group; a substituted or unsubstituted arylphosphine group; a substituted or unsubstituted phosphine oxide group; a
substituted or unsubstituted aryl group; or a substituted or unsubstituted heterocyclic group, or is bonded to an adjacent
group to form a ring, and when these groups are substituted, the substituent is deuterium, a halogen group, a nitrile
group, a silyl group, an alkyl group, an alkylamino group, an aralkylamino group, a heteroarylamino group, an arylamino
group, an arylheteroarylamino group, an arylphosphine group, a phosphine oxide group, an aryl group, or a heterocyclic
group.

[0051] According to an exemplary embodiment of the present invention, Ar, is a substituted or unsubstituted aryl
group; a substituted or unsubstituted heterocyclic group; a substituted or unsubstituted arylamino group; or a substituted
or unsubstituted arylphosphine group.

[0052] According to an exemplary embodiment of the present invention, Ar, is an aryl group which is unsubstituted or
substituted with a group to which one or two or more groups of a halogen group, a nitrile group, an alkyl group, a silyl
group, an arylamino group, an arylphosphine group, an aryl group, and a heteroaryl group is or are bonded; a heterocyclic
group which is unsubstituted or substituted with a group to which one or two or more groups of a halogen group, a nitrile
group, an alkyl group, a silyl group, an arylamino group, an arylphosphine group, an aryl group, and a heteroaryl group
is or are bonded; an arylamino group which is unsubstituted or substituted with a group to which one or two or more
groups of a halogen group, a nitrile group, an alkyl group, a silyl group, an arylamino group, an arylphosphine group,
an aryl group, and a heteroaryl group is or are bonded; or an arylphosphine group which is unsubstituted or substituted
with a group to which one or two or more groups of a halogen group, a nitrile group, an alkyl group, a silyl group, an
arylamino group, an arylphosphine group, an aryl group, and a heteroaryl group is or are bonded. The group to which
two or more groups are bonded may be a group to which two or more substituents exemplified above are bonded, for
example, a heteroaryl group substituted with an aryl group, an aryl group substituted with a heteroaryl group, an aryl
group substituted with an arylamino group, an aryl group substituted with an arylphosphine group, and the like, and are
not limited to these examples.

[0053] According to an exemplary embodiment of the present invention, Ar, is an aryl group which is unsubstituted or
substituted with a group to which one or two or more groups of a halogen group, a nitrile group, an alkyl group, a silyl
group, an arylamino group, an arylphosphine group, an aryl group, and a heteroaryl group is or are bonded; a heterocyclic
group which is unsubstituted or substituted with a group to which one or two or more groups of a halogen group, a nitrile
group, an alkyl group, a silyl group, an arylamino group, an arylphosphine group, an aryl group, and a heteroaryl group
is or are bonded; an arylamino group which is unsubstituted or substituted with a group to which one or two or more
groups of a halogen group, a nitrile group, an alkyl group, a silyl group, an arylamino group, an arylphosphine group,
an aryl group, and a heteroaryl group is or are bonded; or an arylphosphine group which is unsubstituted or substituted
with a group to which one or two or more groups of a halogen group, a nitrile group, an alkyl group, a silyl group, an
arylamino group, an arylphosphine group, an aryl group, and a heteroaryl group is or are bonded, here, the halogen
group is a fluorine group, the alkyl group is a straight or branched alkyl group having 1 to 20 carbon atoms, for example,
1 to 6 carbon atoms, the silyl group is trialkylsilyl, for example, a trimethylsilyl group or a triphenylsilyl, the aryl group
and aryl are phenyl, biphenylyl, terphenylyl, naphthyl, phenanthrenyl, a triphenylene group, fluorenyl, and a spirobiflu-
orene group, and the heteroaryl group may be pyridyl, pyrimidyl, triazinyl, carbazolyl, benzocarbazolyl, quinazolyl, qui-
nolyl, isoquinolyl, thienyl, benzoquinolyl, phenanthrolinyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, a dibenzofuran
group, a dibenzothiophene group, a benzo naphtho furan group, a benzo naphtho thiophene group, a phenoxazine
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group, a phenothiazine group, or a substituent of Group A.

[0054]

[Group A]

N

=

aSalegtate

@

=y

N N

\/

In the structural formulae, any one carbon is a linking moiety for forming a monovalent group, and the other

carbons are a group to which one or two or more groups of hydrogen or a substituent, for example, a halogen group, a
nitrile group, an alkyl group, a silyl group, an arylamino group, an arylphosphine group, an aryl group, and a heteroaryl
group is or are bonded.
[0055] According to an exemplary embodiment of the present invention, Ary is selected from the following structural

formulae.
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[0056] According to an exemplary embodiment of the present invention, L, is a direct bond; or a substituted or unsub-
stituted arylene.

[0057] According to an exemplary embodiment of the present invention, L, is a direct bond, a substituted or unsub-
stituted phenylene, a substituted or unsubstituted biphenylylene, a substituted or unsubstituted terphenylylene, a sub-
stituted or unsubstituted quarterphenylylene, a substituted or unsubstituted naphthylene, a substituted or unsubstituted
anthrylene, a substituted or unsubstituted fluorene, a substituted or unsubstituted phenanthrene, a substituted or un-
substituted pyrene, or a substituted or unsubstituted triphenylene.

[0058] According to an exemplary embodiment of the presentinvention, L, is a direct bond, phenylene, biphenylylene,
terphenylylene, quarterphenylylene, naphthylene, anthrylene, fluorene, phenanthrene, pyrene, or triphenylene.

[0059] According to an exemplary embodiment of the present invention, Ly may be a direct bond, or may be selected
from the following structural formulae.
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[0060] According to an exemplary embodiment of the present invention, L, is a direct bond, or phenylene.

[0061] According to an exemplary embodiment of the present invention, niis 0 or 1.

[0062] According to an exemplary embodiment of the present invention, R, to Rg are hydrogen or deuterium.

[0063] Accordingtoan exemplary embodiment of the presentinvention, Ry, and R, are each independently hydrogen;
deuterium; a substituted or unsubstituted alkyl group; or a substituted or unsubstituted aryl group.

[0064] According to an exemplary embodiment of the present invention, R4 and R4, are each independently a sub-
stituted or unsubstituted alkyl group.

[0065] According to an exemplary embodiment of the present invention, R4 and R4, are each independently an alkyl
group having 1 to 6 carbon atoms.

[0066] R,;and Rj, are each independently a methyl group.
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[0068] The compound represented by Chemical Formula 1 may be prepared based on the Preparation Examples to

be described below.
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[0069] As an example, an intermediate is prepared as in the following Reaction Formulae 1 and 2.

[Reaction Formula 1]

Y =0, S, Si(R"), CRR"
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[Reaction Formula 2]

Y =0, §, Si(R'), CR'R"

[0070] Subsequently, a core structure of Chemical Formula 1 may be prepared in the same manner as in the following

Reaction Formulae 3 to 6.

®
LS

[Reaction Formu

NO, OH

la 3]

Pd(PPh;),, K,CO;

Q
. ©/B‘OH

PPh;

THF/H,0, Reflux

1,2-dichlorobenzene
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[Reaction Formula 4]

O

N

NOZOH
B. Pd(PPhs),, K,CO4
+ "OH THF/H,0, Reflux
PPh;

1,2-dichlorobenzene

[Reaction Formula 5]

NNH,

-

2,

Pd,(dba),, NaOtBu

C

Toluene, reflux

p-TsOH O
%
EtOH, reflux O N O
DDQ

—
THF Eill
Y
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[Reaction Formula 6]

N NNH,

Pd,(dba);, NaOtBu
HOA® >
Toluene, reflux

p-TsOH

9 1.
EtOH, reflux
G
DDQ

2. ——— =
n-NH THF

[0071] As another example, an intermediate is prepared as in the following Reaction Formulae 7 and 8.

[Reaction Formula 7]

Q nBulLi
Br ., _nBull
v 0
Br

Y =0, S, Si(R'), CRR"

¢
<5

®
Eln \,llii Br

oY

W,

HCI
H,S0;

e,

57
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[Reaction Formula 8]

+

0
O O nBuLi
—
Y N THF, 78
Br E::r :[:j
Br

Y =0, S, Si(R"), CRR"

CHSIE NS O®
® 9480

[0072] Subsequently, a core structure of Chemical Formula 1 may be prepared in the same manner as in the following
Reaction Formulae 9 to 12.

[Reaction Formula 9]

N NO2 OH Pd(PPhy),, K,CO
B\ 314> IZ2 3
O O + OH THF/H,0, Reflux
400
Y

0 Ay e~ LT
cosnn

N
H

[Reaction Formula 10]
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NO, OH
B Pd(PPhj)y, K,CO;3

+ OH THF/H,0, Reflux

"

N
O
-
1,2-dichlorobenzene
l Y I NH

v

Pd,(dba),, NaOtBu

- OC -
Br Toluene, reflux

-TsOH
o . 4" I

2
THF O
Y

-

[Reaction Formula 12]
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NNH,

O Pd,(dba)s, NaOtBu
HOA® >
Toluene, reflux

p-TsOH

EtOH, reflux O N
+

DDQ

C
NH S i]n ) ﬂ[i

N° THF

&

[0073] Subsequently, a substituent may be additionally introduced by using the technology known in the art. The
reaction formulae relate to a method for preparing a compound in which X is NAr, but the person skilled in the art may
prepare a compound in which X is O or S by using the technology known in the art or may introduce a substituent, if
necessary, and may also prepare various compounds by changing the kind or number of substituent. Further, the person
skilled in the art may perform the introduction by changing samples, reaction conditions, or starting materials of the
reaction formulae using the technology known in the art.

[0074] Furthermore, the present specification provides an organic light emitting device including the compound rep-
resented by Chemical Formula 1.

[0075] An exemplary embodiment of the present specification provides an organic light emitting device including: a
first electrode; a second electrode disposed to face the first electrode; and an organic material layer having one or more
layers disposed between the first electrode and the second electrode, in which one or more layers of the organic material
layer include the compound of Chemical Formula 1.

[0076] The organic material layer of the organiclight emitting 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, the organic light emitting device of the present invention may have a structure including
a hole injection layer, a hole transporting layer, a light emitting layer, an electron transporting layer, an electron injection
layer, and the like as organic material layers. However, the structure of the organic light emitting device is not limited
thereto, and may include a fewer number of organic layers.

[0077] In an exemplary embodiment of the present specification, the organic material layer includes a hole injection
layer, a hole transporting layer, or a layer which injects and transports holes simultaneously, and the hole injection layer,
the hole transporting layer, or the layer which injects and transports holes simultaneously includes the compound of
Chemical Formula 1.

[0078] Inanotherexemplary embodiment, the organic material layer includes a light emitting layer, and the light emitting
layer includes the compound of Chemical Formula 1.

[0079] In an exemplary embodiment of the present specification, the light emitting layer includes the compound of
Chemical Formula 1 and further includes a light emitting dopant.

[0080] In another exemplary embodiment, the light emitting dopant includes a fluorescent dopant or a phosphorescent
dopant.

[0081] In still another exemplary embodiment, the phosphorescent dopant includes an iridium-based phosphorescent
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dopant.

[0082] In yet another exemplary embodiment, the phosphorescent dopant material includes Ir(ppy) or (pig)slr(acac) .
[0083] In an exemplary embodiment of the present specification, the organic material layer includes an electron trans-
porting layer or an electron injection layer, and the electron transporting layer or the electron injection layer includes the
compound of Chemical Formula 1.

[0084] Inanexemplary embodimentofthe present specification, the organic material layer includes an electron blocking
layer, and the electron blocking layer includes the compound of Chemical Formula 1.

[0085] In an exemplary embodiment of the present specification, the electron transporting layer, the electron injection
layer, or the layer which transports and injects electrons simultaneously includes the compound of Chemical Formula 1.
[0086] In another exemplary embodiment, the organic material layer includes a light emitting layer and an electron
transporting layer, and the electron transporting layer includes the compound of Chemical Formula 1.

[0087] One exemplary embodiment of the present specification is an organic light emitting device including: a first
electrode; a second electrode disposed to face the first electrode; a light emitting layer disposed between the first
electrode and the second electrode; and an organic material layer having two or more layers disposed 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 organic material layer having two or more layers includes the heterocyclic compound. In one exemplary embod-
iment, as the organic material layer having two or more layers, two or more may be selected from the group consisting
of an electron transporting layer, an electron injection layer, a layer which transports and injects electrons simultaneously,
and a hole blocking layer.

[0088] In an exemplary embodiment of the present specification, the organic material layer includes two or more
electron transporting layers, and at least one of the electron transporting layer having two or more layers includes the
heterocyclic compound. Specifically, in an exemplary embodiment of the present specification, the heterocyclic compound
may also be included in one layer of the electron transporting layer having two or more layers, and may be included in
each of the electron transporting layer having two or more layers.

[0089] Further, in an exemplary embodiment of the present specification, when the heterocyclic compound is included
in each of the electron transporting layer having two or more layers, the other materials except for the heterocyclic
compound may be the same as or different from each other.

[0090] 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 electrode, an organic material layer having one or more layers, and
a negative electrode are sequentially stacked on a substrate.

[0091] 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, an organic material layer having one
or more layers, and a positive electrode are sequentially stacked on a substrate.

[0092] 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.

[0093] FIG. 1illustrates an example of an organic light emitting device composed of a substrate 1, a positive electrode
2, alight emitting layer 3, and a negative electrode 4. In the structure as described above, the compound may be included
in the light emitting layer.

[0094] FIG. 2illustrates an example of an organic light emitting device composed of a substrate 1, a positive electrode
2, a hole injection layer 5, a hole transporting layer 6, a light emitting layer 3, an electron transporting layer 7, and a
negative electrode 4. In the structure as described above, the compound may be included in one or more layers of the
hole injection layer, the hole transporting layer, the light emitting layer, and the electron transporting layer.

[0095] According to an exemplary embodiment of the present specification, the organic material layer includes the
light emitting layer, and the light emitting layer includes a compound represented by the following Chemical Formula 1-A.

[Chemical Formula 1-A]

Ar8

AN
/

Arg

N L4 Ar7

nt

[0096] In Chemical Formula 1-A,
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n1 is an integer of 1 or more,

Ar7 is a substituted or unsubstituted monovalent or more benzofluorene group; a substituted or unsubstituted mono-
valent or more fluoranthene group; a substituted or unsubstituted monovalent or more pyrene group; or a substituted
or unsubstituted monovalent or more chrysene group,

L4 is adirectbond; a substituted or unsubstituted arylene group; ora substituted orunsubstituted heteroarylene group,
Ar8 and Ar9 are the same as or different from each other, and are each independently a substituted or unsubstituted
aryl group; a substituted or unsubstituted silyl group; a substituted or unsubstituted germanium group; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted arylalkyl group; or a substituted or unsubstituted heteroaryl
group, or may be bonded to each other to form a substituted or unsubstituted ring, and

when n1is 2 or more, two or more structures in the parenthesis are the same as or different from each other.

[0097] 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 1-A as a dopant of
the light emitting layer.

[0098] According to an exemplary embodiment of the present specification, L4 is a direct bond.

[0099] According to an exemplary embodiment of the present specification, n1 is 2.

[0100] Inan exemplary embodiment of the present specification, Ar7 is a divalent pyrene group which is unsubstituted
or substituted with deuterium, a methyl group, an ethyl group, or a tert-butyl group.

[0101] According to an exemplary embodiment of the present specification, Ar8 and Ar9 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 present specification, Ar8 and Ar9 are the same as or different from each
other, and are each independently an aryl group which is unsubstituted or substituted with a germanium group substituted
with an alkyl group.

[0102] According to an exemplary embodiment of the present specification, Ar8 and Ar9 are the same as or different
fromeach other, and are each independently an aryl group which is unsubstituted or substituted with a trimethylgermanium
group.

[0103] According to an exemplary embodiment of the present specification, Ar8 and Ar9 are the same as or different
from each other, and are each independently a substituted or unsubstituted phenyl group.

[0104] According to an exemplary embodiment of the present specification, Ar8 and Ar9 are a phenyl group which is
unsubstituted or substituted with a trimethylgermanium group.

[0105] According to an exemplary embodiment of the present specification, Chemical Formula 1-A is represented by
the following compound.

N

- O‘
| Ge~
\

[0106] According to an exemplary embodiment of the present specification, the organic material layer includes a light
emitting layer, and the light emitting layer includes a compound represented by the following Chemical Formula 2-A.
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[Chemical Formula 2-A]

(G13)g13

G11

[0107] In Chemical Formula 2-A,

G11 is a 1-naphthyl group, a 2-naphthyl group, a 1-anthryl group, a 2-anthryl group, a 1-phenanthryl group, a 2-
phenanthryl group, a 3-phenanthryl group, a 4-phenanthryl group, a 9-phenanthryl group, a 1-naphthacenyl group,
a 2-naphthacenyl group, a 9-naphthacenyl group, a 1-pyrenyl group, a 2-pyrenyl group, a 4-pyrenyl group, a 3-
methyl-2-naphthyl group, a 4-methyl-1-naphthyl group, or the following Chemical Formula

&
secd

G12 is a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a 1-anthryl group, a 2-anthryl group, a 9-anthryl
group, a 1-phenanthryl group, a 2-phenanthryl group, a 3-phenanthryl group, a 4-phenanthryl group, a 9-phenanthryl
group, a 1-naphthacenyl group, a 2-naphthacenyl group, a 9-naphthacenyl group, a 1-pyrenyl group, a 2-pyrenyl
group, a 4-pyrenyl group, a 2-biphenylyl group, a 3-biphenylyl group, a 4-biphenylyl group, a p-terphenyl-4-yl group,
a p-terphenyl-3-yl group, a p-terphenyl-2-yl group, an m-terphenyl-4-yl group, an m-terphenyl-3-yl group, an m-
terphenyl-2-yl group, an o-tolyl group, an m-tolyl group, a p-tolyl group, a p-t-butylphenyl group, a p-(2-phenylpro-
pyl)phenyl group, a 3-methyl-2-naphthyl group, a 4-methyl-1-naphthyl group, a 4-methyl-1-anthryl group, a 4’-meth-
ylbiphenylyl group, a 4"-t-butyl-p-terphenyl-4-yl group, or a 3-fluoranthenyl group,

G13 and G14 are the same as or different from each other, and are each independently hydrogen; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted alkoxy group; a substituted or unsubstituted aryl group; or
a substituted or unsubstituted heteroaryl group,

g12is an integer from 1 to 5,

g13 and g14 are each an integer from 1 to 4, and

when g12 to g14 are each 2 or more, two or more structures in the parenthesis are the same as or different from
each other.

[0108] 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 2-A as a host of
the light emitting layer.

[0109] According to an exemplary embodiment of the present specification, G11 is a 1-naphthyl group.

[0110] According to an exemplary embodiment of the present specification, G12 is a 2-naphthyl group.

[0111] According to an exemplary embodiment of the present specification, G13 and G14 are hydrogen.

[0112] According to an exemplary embodiment of the present specification, Chemical Formula 2-A is represented by
the following compound.
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[0113] The organiclightemitting 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 layer include the compound of the present
specification, that is, the compound of Chemical Formula 1.

[0114] When the organic light emitting device includes a plurality of organic material layers, the organic material layers
may be formed of the same material or different materials.

[0115] The organiclightemitting 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 layer include the compound of Chemical Formula
1, that is, the compound represented by Chemical Formula 1.

[0116] Forexample, the organic light emitting device of the present specification may be manufactured by sequentially
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 including a hole injection layer, a hole trans-
porting layer, a light emitting layer, and an electron transporting 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 sputtering
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 material, an organic material layer, and a positive electrode material on a
substrate.

[0117] 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.

[0118] In addition to the method as described above, an organic light emitting device may also be made by sequentially
depositing a negative electrode material, an organic material layer, and a positive electrode material on a substrate
(International Publication No. 2003/012890). However, the manufacturing method is not limited thereto.

[0119] In an exemplary embodiment of the present specification, the first electrode is a positive electrode, and the
second electrode is a negative electrode.

[0120] In another exemplary embodiment, the first electrode is a negative electrode, and the second electrode is a
positive electrode.

[0121] Asthe positive electrode material, materials having a large work function are usually preferred so as to facilitate
the injection of holes into an organic material layer. Specific examples of the positive electrode material which may be
used in the present invention include: a metal such as vanadium, chromium, copper, zinc, and gold, or an alloy thereof;
a metal oxide such as zinc oxide, indium oxide, indium tin oxide (ITO), and indium zinc oxide (1ZO); a combination of a
metal and an oxide, such as ZnO:Al or SnO,:Sb; a conductive polymer such as poly(3-methylthiophene), poly[3,4-(eth-
ylene-1,2-dioxy)thiophene] (PEDOT), polypyrrole, and polyaniline, and the like, but are not limited thereto.

[0122] Asthe negative electrode material, materials having a small work function are usually preferred so as to facilitate
the injection of 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 an alloy thereof; a multi-layer structured material such as LiF/Al or LiO,/Al; and the like, but are not
limited thereto.

[0123] The holeinjectionlayer is alayer which injects holes from an electrode, and a hole injection material is preferably
a compound which has a capability of transporting 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 molecular orbital (HOMO) of the hole
injection material is a value between the work function of the positive electrode material and the HOMO of the neighboring
organic material layer. Specific examples of the hole injection material include metal porphyrin, oligothiophene, arylamine-
based organic materials, hexanitrile hexaazatriphenylene-based organic materials, quinacridone-based organic mate-
rials, perylene-based organic materials, anthraquinone, polyaniline-based and polythiophene-based conductive poly-
mers, and the like, but are not limited thereto.

[0124] The hole transporting layer is a layer which accepts holes from a hole injection layer and transports the holes
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to a light emitting layer, and a hole transporting material is suitably a material having high hole mobility which may accept
holes from a positive electrode or a hole injection layer and transfer the holes to a light emitting layer. Specific examples
thereof include arylamine-based organic materials, conductive polymers, block copolymers having both conjugated
portions and non-conjugated portions, and the like, but are not limited thereto.

[0125] The light emitting material is preferably a material which may receive holes and electrons transported from a
hole transporting layer and an electron transporting layer, respectively, and combine the holes and the electrons to emit
light in a visible ray region, and has good quantum efficiency to fluorescence or phosphorescence. Specific examples
thereof include: 8-hydroxy-quinoline-aluminum complex (Alqs); carbazole-based compounds; dimerized styryl com-
pounds; BAlqg; 10-hydroxybenzoquinoline-metal compounds; benzoxazole-based, benzthiazole-based and benzimida-
zole-based compounds; poly(p-phenylenevinylene) (PPV)-based polymers; spiro compounds; polyfluorene, lubrene,
and the like, but are not limited thereto.

[0126] The lightemitting layer may include a host material 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 derivative, a pyrene derivative, a naphthalene derivative, a pentacene
derivative, a phenanthrene compound, a fluoranthene compound, and the like, and specific examples of the hetero ring-
containing compound include a carbazole derivative, a dibenzofuran derivative, a ladder-type furan compound, a pyri-
midine derivative, and the like, but the examples thereof are not limited thereto.

[0127] Examples of the dopant material include an aromatic amine derivative, a styrylamine compound, a boron
complex, a fluoranthene compound, a metal complex, and the like. Specifically, the aromatic amine derivative is a fused
aromatic ring derivative having a substituted or unsubstituted arylamino group, and examples thereof include a pyrene,
an anthracene, a chrysene, a periflanthene, and the like, which have an arylamino group, and the styrylamine compound
is a compound in which a substituted or unsubstituted arylamine is substituted with at least one arylvinyl group, and one
or two or more substituents selected from the group consisting of an aryl group, a silyl group, an alkyl group, a cycloalkyl
group, and an arylamino group is or are substituted or unsubstituted. Specific examples thereof include styrylamine,
styryldiamine, styryltriamine, styryltetramine, and the like, but are not limited thereto. Further, examples of the metal
complex include an iridium complex, a platinum complex, and the like, but are not limited thereto.

[0128] The electron transporting layer is a layer which accepts electrons from an electron injection layer and transports
the electrons to a light emitting layer, and an electron transporting material is suitably a material having high electron
mobility which may proficiently accept electrons from a negative electrode and transfer the electrons to a light emitting
layer. Specific examples thereof include: Al complexes of 8-hydroxyquinoline; complexes including Algs; organic radical
compounds; hydroxyflavone-metal complexes, and the like, but are not limited thereto. The electron transporting 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, ytterbium, and samarium, in each case followed by
an aluminum layer or a silver layer.

[0129] 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 produced
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, ox-
adiazole, triazole, imidazole, perylenetetracarboxylic acid, fluorenylidene methane, anthrone, and the like, and derivatives
thereof, a metal complex compound, a nitrogen-containing 5-membered ring derivative, and the like, but are not limited
thereto.

[0130] Examples of the metal complex compound include 8-hydroxyquinolinato lithium, bis(8-hydroxyquinolinato) zinc,
bis(8-hydroxyquinolinato) copper, bis(8-hydroxyquinolinato) manganese, tris(8-hydroxyquinolinato) aluminum, tris(2-
methyl-8-hydroxyquinolinato) aluminum, tris(8-hydroxyquinolinato) gallium, bis(10-hydroxybenzo[h]quinolinato) berylli-
um, bis(10-hydroxybenzo[h]quinolinato) zinc, bis(2-methyl-8-quinolinato) chlorogallium, bis(2-methyl-8-quinolinato)(o-
cresolato) gallium, bis(2-methyl-8-quinolinato)(1-naphtholato) aluminum, bis(2-methyl-8-quinolinato)(2-naphtholato)
gallium, and the like, but are not limited thereto.

[0131] The organic light emitting device according to the present specification may be a top emission type, a bottom
emission type, or a dual emission type according to the materials to be used.

[0132] Inanexemplary embodimentof the present specification, the compound of Chemical Formula 1 may be included
in an organic solar cell or an organic transistor in addition to an organic light emitting device.

[0133] The preparation of the compound represented by Chemical Formula 1 and the organic light emitting device
including the same will be specifically described in the following Examples. However, the following Examples are provided
for exemplifying the present specification, and the scope of the present specification is not limited thereby.
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<Preparation Example 1> Synthesis of Compound of the Following Compound 1

[0135]

[Compound A]

=

T
J

A

(26

§ )

N
H

+

N Pd(t-BusP), , NaOtBu
Xylene, reflux -
Br

3-bromo-9-phenyl-9H -carbazole

T
J

P

(Y6

&

[Compound

[0136] Compound A (10.0 g, 19.61 mmol) and 3-bromo-9-phenyl-9H-carbazole (6.92 g, 21.57 mmol) were completely
dissolved in 240 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g, 0.20 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 3 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 300 ml of ethyl acetate to prepare Compound 1 (12.45 g, yield: 85%).

MS[M+H]*= 752

<Preparation Example 2> Synthesis of Compound of the Following Compound 2

[0137]
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[Compound A] [Compound

N S
O O ' B"@*N Pd(t-BusP), , NaOtBu
@ Xylene, reflux -
O O 4-bromo-N,N-diphenylaniline
0 N

A

[0138] Compound A (10.0 g, 19.61 mmol) and 4-bromo-N,N-diphenylaniline (6.97 g, 21.57 mmol) were completely
dissolved in 210 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g, 0.20 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 2 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 210 ml of ethyl acetate to prepare Compound 2 (9.95 g, yield: 67%).

MS[M+H]*= 754

<Preparation Example 3> Synthesis of Compound of the Following Compound 3

[0139]

[Compound A] [Compound 3]

Pd(t-BusP); , NaOtBu

Xylene, reflux

X0 oy
sevel O
5

A

N-(4-bromophenyl)-9,9-dimethyl-N-phenyl-9 H-fluoren-2-amine

[0140] Compound A (10.0 g, 19.61 mmol) and N-(4-bromophenyl)-9,9-dimethyl-N-phenyl-9H-fluoren-2-amine (9.49
g,21.57 mmol) were completely dissolved in 260 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere,
and then sodium tert-butoxide (2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g,
0.20 mmol) was put thereinto, and then the resulting mixture was heated and stirred for 6 hours. The temperature was
lowered to normal temperature, the mixture was filtered to remove the base, and then xylene was concentrated under
reduced pressure, and the residue was recrystallized with 310 ml of ethyl acetate to prepare Compound 3 (14.33 g,
yield: 84%).

MS[M+H]*= 871
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<Preparation Example 4> Synthesis of Compound of the Following Compound 4

[0141]

[Compound A] [Compound 4]

N
\
O O + C'—</ N Pd(t-Bu;P), , NaOtBu
O N Xylene, reflux
980

2-chloro-4,6-diphenyl-1,3,5-triazine

[0142] Compound A (10.0 g, 27.25 mmol) and 2-chloro-4,6-diphenyl-1,3,5-triazine (5.76 g, 29.97 mmol) were com-
pletely dissolved in 320 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-
butoxide (3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol) was put
thereinto, and then the resulting mixture was heated and stirred for 5 hours. The temperature was lowered to normal
temperature, the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure,
and the residue was recrystallized with 450 ml of ethyl acetate to prepare Compound 4 (12.98 g, yield: 89%).
MS[M+H]*= 742

<Preparation Example 5> Synthesis of Compound of the Following Compound 5

[0143]

[Compound A] [Compound 5]

() O

<" \
O O + c—{ Pd(t-Bu,P), , NaOtBu
O N Xylene, reflux

N
o H

2-chloro-4,6-diphenylpyrimidine

A

[0144] Compound A (10.0 g, 27.25 mmol) and 2-chloro-4,6-diphenylpyrimidine (5.71 g, 29.97 mmol) were completely
dissolved in 320 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 3 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 380 ml of ethyl acetate to prepare Compound 5 (10.44 g, yield: 72%).

MS[M+H]*= 741
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<Preparation Example 6> Synthesis of Compound of the Following Compound 6

[0145]

[Compound A] [Compound 6]

A
O O + c—¢ N Pd(t-Bu;P), , NaOtBu
O Xylene, reflux
909

4-chloro-2,6-diphenylpyrimidine

[0146] Compound A (10.0 g, 27.25 mmol) and 4-chloro-2,6-diphenylpyrimidine (5.71 g, 29.97 mmol) were completely
dissolved in 280 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 4 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 380 ml of ethyl acetate to prepare Compound 6 (9.66 g, yield: 66%).

MS[M+H]*= 741

<Preparation Example 7> Synthesis of Compound of the Following Compound 7

[0147]

[Compound A] [Compound 7]

() 9

2\
O O + a—{ Pd(t-Bu;P), , NaOtBu
Xylene, reflux -
g ‘ N O
0 H

2-chloro-4,6-diphenylpyridine

A

[0148] Compound A (10.0 g, 27.25 mmol) and 2-chloro-4,6-diphenylpyridine (5.66 g, 29.97 mmol) were completely
dissolved in 280 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 8 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 310 ml of ethyl acetate to prepare Compound 7 (11.35 g, yield: 78%).

MS[M+H]*= 740
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<Preparation Example 8> Synthesis of Compound of the Following Compound 8

[0149]

[Compound A] [Compound 8]

(J 9

N N
v a— N
Pd(t-BusP), , NaOtBu
N=— -
O Q Xylene, reflux
‘ O 2-chloro-4-phenylquinazoline

A

[0150] Compound A (10.0 g, 27.25 mmol) and 2-chloro-4-phenylquinazoline (5.18 g, 29.97 mmol) were completely
dissolved in 250 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 2 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 310 ml of ethyl acetate to prepare Compound 8 (11.35 g, yield: 78%).

MS[M+H]*= 715

<Preparation Example 9> Synthesis of Compound of the Following Compound 9

[0151]

[Compound A] [Compound 9]

N N
Pd(t-Bu;P), , NaOtBu
00 - Oy menwe,
N= Xylene, reflux
JLCC
2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine =N
N
A \ 7
N

[0152] Compound A (10.0 g, 27.25 mmol) and 2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (8.37 g, 29.97 mmol)
were completely dissolved in 420 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then
sodium tert-butoxide (3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol)
was put thereinto, and then the resulting mixture was heated and stirred for 4 hours. The temperature was lowered to
normal temperature, the mixture was filtered to remove the base, and then xylene was concentrated under reduced

71



10

20

25

30

35

40

45

55

EP 3 378 865 B1

pressure, and the residue was recrystallized with 250 ml of tetrahydrofuran to prepare Compound 9 (14.88 g, yield: 92%).
MS[M+H]*= 818

<Preparation Example 10> Synthesis of Compound of the Following Compound 10

[0153]

[Compound A] [Compound 10]

§ Pd(t-BusP); , NaOtBu
—_—
O 2 Xylene, reflux

2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine

[0154] Compound A (10.0 g, 27.25 mmol) and 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (8.37 g, 29.97 mmol)
were completely dissolved in 420 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then
sodium tert-butoxide (3.41 g, 35.43 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.14 g, 0.27 mmol)
was put thereinto, and then the resulting mixture was heated and stirred for 5 hours. The temperature was lowered to
normal temperature, the mixture was filtered to remove the base, and then xylene was concentrated under reduced
pressure, and the residue was recrystallized with 210 ml of tetrahydrofuran to prepare Compound 10 (13.11 g, yield: 82%).
MS[M+H]*= 818

<Preparation Example 11> Synthesis of Compound of the Following Compound 11

[0155]

[Compound A] [Compound 11]

N E_
O O N BrOP—O Pd(t-Bu3P)2 , NaOtBu
O @ Xylene, reflux -
O O N (4-bromophenyl)diphenylphosphine oxide
(0]
H

A

[0156] Compound A (10.0 g, 19.61 mmol) and (4-bromophenyl)diphenylphosphine oxide (7.70 g, 21.57 mmol) were
completely dissolved in 230 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium
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tert-butoxide (2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g, 0.20 mmol) was
put thereinto, and then the resulting mixture was heated and stirred for 3 hours. The temperature was lowered to normal
temperature, the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure,
and the residue was recrystallized with 210 ml of ethyl acetate to prepare Compound 11 (12.85 g, yield: 83%).
MS[M+H]*= 787

<Preparation Example 12> Synthesis of Compound of the Following Compound 12

[0157]

[Compound A] [Compound

12]

N
O O + o Pd(t-Bu,P), , NaOtBu
—
O Xylene, reflux

Br
O H 2-bromodibenzo[b,J]furan

A

[0158] Compound A (10.0 g, 19.61 mmol) and 2-bromodibenzo[b,d]furan (5.33 g, 21.57 mmol) were completely dis-
solved in 240 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g, 0.20 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 3 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 300 ml of ethyl acetate to prepare Compound 12 (8.76 g, yield: 66%).

MS[M+H]*= 677

<Preparation Example 13> Synthesis of Compound of the Following Compound 13

[0159]

[Compound A] [Compound

13]
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N
O O + s Pd(t-BusP), , NaOtBu
O Xylene, reflux
. :

O H 2-bromodibenzo[b,d]thiophene

A

[0160] Compound A (10.0 g, 19.61 mmol) and 2-bromodibenzo[b,d]thiophene (5.67 g, 21.57 mmol) were completely
dissolved in 220 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then sodium tert-butoxide
(2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g, 0.20 mmol) was put thereinto,
and then the resulting mixture was heated and stirred for 5 hours. The temperature was lowered to normal temperature,
the mixture was filtered to remove the base, and then xylene was concentrated under reduced pressure, and the residue
was recrystallized with 300 ml of ethyl acetate to prepare Compound 13 (9.06 g, yield: 67%).

MS[M+H]*= 693

<Preparation Example 14> Synthesis of Compound of the Following Compound 14

[0161]

[Compound A] [Compound 14]

®

N
4006 )
+
O D Pd(t-BusP), , NaOtBu_
400

H Br

Xylene, reflux

2-(4-bromophenyl)-1-phenyl-1H-benzo[d]imidazole

A QN&

[0162] CompoundA(10.0g,19.61 mmol)and 2-(4-bromophenyl)-1-phenyl-1H-benzo[d]imidazole (7.53 g, 21.57 mmol)
were completely dissolved in 290 ml of xylene in a 500-ml round bottom flask under a nitrogen atmosphere, and then
sodium tert-butoxide (2.26 g, 23.53 mol) was added thereto, bis(tri-tert-butylphosphine) palladium(0) (0.10 g, 0.20 mmol)
was put thereinto, and then the resulting mixture was heated and stirred for 4 hours. The temperature was lowered to
normal temperature, the mixture was filtered to remove the base, and then xylene was concentrated under reduced
pressure, and the residue was recrystallized with 280 ml of ethyl acetate to prepare Compound 14 (12.23 g, yield: 80%).

<Preparation Example 15> Synthesis of Compounds of the Following Compounds 15 to 28

[0163]
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[0164] Compounds 15 to 28 were prepared in the same manner as in the method of preparing Compounds 1 to 14,
except that a material which is Compound B was used instead of Compound A as a starting material in Preparation
Examples 1 to 14. The MS[M+H]* values of Compounds 15 to 28 are shown in the following Table 1.
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<Preparation Example 16> Synthesis of Compounds of the Following Compounds 29 to 42

[0165]

[Table 1]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
15 752 22 715
16 754 23 818
17 871 24 818
18 742 25 787
19 741 26 677
20 741 27 693
21 740 28 779
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[0166] Compounds 29 to 42 were prepared in the same manner as in the method of preparing Compounds 1 to 16,
except that a material which is Compound C was used instead of Compound A as a starting material in Preparation
Examples 1 to 16. The MS[M+H]* values of Compounds 29 to 42 are shown in the following Table 2.
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<Preparation Example 17> Synthesis of Compounds of the Following Compounds 43 to 56

[0167]

[Table 2]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
29 752 36 715
30 754 37 818
31 871 38 818
32 742 39 787
33 741 40 677
34 741 41 693
35 740 42 779
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[0168] Compounds 43 to 56 were prepared in the same manner as in the method of preparing Compounds 1 to 16,
except that a material which is Compound D was used instead of Compound A as a starting material in Preparation
Examples 1 to 16. The MS[M+H]* values of Compounds 43 to 56 are shown in the following Table 3.

EP 3 378 865 B1

[Table 3]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
43 752 50 715
44 754 51 818
45 871 52 818
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(continued)

MS[M-+H]

787
677
693
779

Compound No.

53

54
55

56

MS[M+H]*

742
741
741
740

Compound No.

46
47

48
49

10

<Preparation Example 18> Synthesis of Compounds of the Following Compounds 57 to 70

[0169]

15
20
25
30
35
40
45
50
55

[0170] Compounds 57 to 70 were prepared in the same manner as in the method of preparing Compounds 1 to 16,
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except that a material which is Compound E was used instead of Compound A as a starting material in Preparation
Examples 1 to 16. The MS[M+H]* values of Compounds 57 to 70 are shown in the following Table 4.
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[Table 4]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
57 768 64 731
58 770 65 834
59 887 66 834
60 758 67 803
61 757 68 693
62 757 69 709
63 756 70 795

<Preparation Example 19> Synthesis of Compounds of the Following Compounds 71 to 84

[0171]

[0172] Compounds 71 to 84 were prepared in the same manner as in the method of preparing Compounds 1 to 16,
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except that a material which is Compound F was used instead of Compound A as a starting material in Preparation
Examples 1 to 16. The MS[M+H]* values of Compounds 71 to 84 are shown in the following Table 5.
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[Table 5]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
71 768 78 731
72 770 79 834
73 887 80 834
74 758 81 803
75 757 82 693
76 757 83 709
77 756 84 795

<Preparation Example 20> Synthesis of Compounds of the Following Compounds 85 to 98

[0173]

[0174] Compounds 85 to 98 were prepared in the same manner as in the method of preparing Compounds 1 to 16,
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except that a material which is Compound G was used instead of Compound A as a starting material in Preparation
Examples 1 to 16. The MS[M+H]* values of Compounds 85 to 98 are shown in the following Table 6.
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<Preparation Example 21> Synthesis of Compounds of the Following Compounds 99 to 112

[0175]

[Table 6]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
85 768 92 731
86 770 93 834
87 887 94 834
88 758 95 803
89 757 96 693
90 757 97 709
91 756 98 795
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[0176] Compounds 99 to 112 were prepared in the same manner as in the method of preparing Compounds 1 to 16,
except that a material which is Compound H was used instead of Compound A as a starting material in Preparation
Examples 1 to 16. The MS[M+H]* values of Compounds 99 to 112 are shown in the following Table 7.

[Table 7]
Compound No. MS[M+H]* | Compound No. | MS[M+H]
99 768 106 731
100 770 107 834
101 887 108 834
102 758 109 803
103 757 110 693
104 757 111 709
105 756 112 795

<Preparation Example 22> Synthesis of Compounds of the Following Compounds 113 to 224

[0177]
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[0178] Compounds 113 to 224 were prepared in the same manner as in the method of preparing Compounds 1 to
112, except that materials which are Compounds | to P were used instead of Compounds A to H as a starting material
in Preparation Examples 1 to 21. The MS[M+H]* values of Compounds 113 to 224 are shown in the following Table 8.
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[Table 8]

Compound No. MS[M+H]* | Compound No. | MS[M+H]
113 770 169 770
114 772 170 772
115 889 171 889
116 760 172 760
117 759 173 759
118 759 174 759
119 758 175 758
120 733 176 733
121 837 177 837
122 837 178 837
123 805 179 805
124 695 180 695
125 711 181 711
126 797 182 797
127 770 183 770
128 772 184 772
129 889 185 889
130 760 186 760
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(continued)

Compound No. MS[M+H]* | Compound No. | MS[M+H]
131 759 187 759
132 759 188 759
133 758 189 758
134 733 190 733
135 837 191 837
136 837 192 837
137 805 193 805
138 695 194 695
139 711 195 711
140 797 196 797
141 770 197 770
142 772 198 772
143 889 199 889
144 760 200 760
145 759 201 759
146 759 202 759
147 758 203 758
148 733 204 733
149 837 205 837
150 837 206 837
151 805 207 805
152 695 208 695
153 711 209 711
154 797 210 797
155 770 211 770
156 772 212 772
157 889 213 889
158 760 214 760
159 759 215 759
160 759 216 759
161 758 217 758
162 733 218 733
163 837 219 837
164 837 220 837
165 805 221 805
166 695 222 695
167 711 223 711
168 797 224 797
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<Experimental Example 1-1>

[0179] A glass substrate on which a thin film of indium tin oxide (ITO) was coated to have a thickness of 1,000 A was
placed into distilled water in which a detergent was dissolved, and washed using ultrasonic waves. In this case, a product
manufactured 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
repeated twice using distilled water for 10 minutes. After the washing using distilled water was completed, ultrasonic
washing was conducted using a solvent of isopropyl alcohol, acetone, and methanol, and the resultant product was
dried and then transported to a plasma washing machine. Furthermore, the substrate was washed by using an oxygen
plasma for 5 minutes, and then was transported to a vacuum deposition machine. Hexanitrile hexaazatriphenylene (HAT)
of the following Chemical Formula was thermally vacuum deposited to have a thickness of 500 A on the transparent
ITO electrode, which was thus prepared, thereby forming a hole injection layer.

[HAT]
CN
NP CN
NC. N. S._N
N
1
NC” N lN
Ns"“cn
CN

[0180] The following compound 4-4-bis[N-(1-naphthyl)-N-phenylamino]biphenyl (NPB) (300 A), which is a material
for transporting holes, was vacuum deposited on the hole injection layer, thereby forming a hole transporting layer.

[NPB]

[0181] Subsequently, the following Compound 1 was vacuum deposited to have a film thickness of 100 A on the hole
transporting layer, thereby forming an electron blocking layer.
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[0182] Subsequently, the following BH and BD were vacuum deposited at a weight ratio of 25:1 to have a film thickness

EP 3 378 865 B1

[Compound 1]

of 300 A on the electron blocking layer, thereby forming a light emitting layer.

[BH]

[BD]

7\

3,
oot
'
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[ET1] [LiQ]

(L

< N
~N
J .

[0183] Compound ET1 and Compound LiQ (lithium quinolate) were vacuum deposited at a weight ratio of 1:1 on the
light emitting layer, thereby forming an electron injection and transporting layer having a thickness of 300 A. Lithium
fluoride (LiF) and aluminum were sequentially deposited on the electron injection and transporting layer to have a
thickness of 12 A and 2,000 A, respectively, thereby forming a negative electrode.

[0184] Inthe aforementioned procedure, the deposition rate of the organic material was maintained at 0.4 to 0.7 A/sec,
the deposition rates of lithium fluoride and aluminum of the negative electrode were maintained at 0.3 A/sec and at 2
A/sec, respectively, and the degree of vacuum during the deposition was maintained at 2 X 10-7 to 5 x 10-6 torr, thereby
manufacturing an organic light emitting device.

<Experimental Example 1-2>

[0185] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 2 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-3>

[0186] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 3 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-4>

[0187] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 15 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-5>

[0188] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 16 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-6>

[0189] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 17 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-7>

[0190] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 29 was used instead of Compound 1 in Experimental Example 1-1.
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<Experimental Example 1-8>

[0191] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 30 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-9>

[0192] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 31 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-10>

[0193] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 43 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-11>

[0194] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 58 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-12>

[0195] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 73 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-13>

[0196] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 85 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-14>

[0197] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 100 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-15>

[0198] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 115 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-16>

[0199] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 127 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-17>

[0200] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 142 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-18>

[0201] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 157 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-19>

[0202] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
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that Compound 169 was used instead of Compound 1 in Experimental Example 1-1.
<Experimental Example 1-20>

[0203] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 184 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-21>

[0204] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 199 was used instead of Compound 1 in Experimental Example 1-1.

<Experimental Example 1-22>

[0205] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that Compound 211 was used instead of Compound 1 in Experimental Example 1-1.

<Comparative Example 1-1>

[0206] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that EB 1 was used instead of Compound 1 in Experimental Example 1-1.

[EB 1]

<Comparative Example 1-2>

[0207] An organic light emitting device was manufactured in the same manner as in Experimental Example 1-1, except
that EB 2 was used instead of Compound 1 in Experimental Example 1-1.
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[EB 2]

[0208] When current was applied to the organic light emitting devices manufactured in Experimental Examples 1-1 to
22 and Comparative Examples 1-1 and 1-2, the results of Table 1 were obtained.

25

30

35

40

45

50

55

[Table 9]
Compound (Electron Voltage Efficiency Color coordinate
blocking layer) (V@10mA/cm?2) (cd/A@10mA/cm?2) (%, y)
Experimental Compound 1 375 5 40 0139, 0425)
Example 1-1
Experimental
Example 1-2 Compound 2 3.62 .55 (0.138, 0.126)
Experimental
Example 1-3 Compound 3 3.47 5.89 (0.138, 0.127)
Experimental
Example 1-4 Compound 15 3.48 5.77 (0.137, 0.125)
Experimental
Example 1-5 Compound 16 3.49 5.88 (0.136, 0.125)
Experimental
Example 1-6 Compound 17 3.44 5.71 (0.136, 0.127)
Experimental
Example 1-7 Compound 29 3.43 5.83 (0.136, 0.125)
Experimental
Example 1-8 Compound 30 3.44 5.75 (0.137, 0.125)
Experimental
Example 1-9 Compound 31 3.53 5.60 (0.138, 0.125)
Experimental
Example 1-10 Compound 43 3.58 5.53 (0.136, 0.125)
Experimental
Example 1-11 Compound 58 3.53 5.62 (0.137, 0.125)
Experimental
Example 1-12 Compound 73 3.55 5.51 (0.136, 0.125)

95




10

15

20

25

30

35

40

45

50

55

EP 3 378 865 B1

(continued)
Compound (Electron Voltage Efficiency Color coordinate
blocking layer) (V@10mA/cm?2) (cd/A@10mA/cm?2) (%, y)
Experimental
Example 1-13 Compound 85 3.64 5.60 (0.138, 0.126)
Experimental
Example 1-14 Compound 100 3.60 5.69 (0.137, 0.125)
Experimental
Example 1-15 Compound 115 3.65 5.57 (0.136, 0.127)
Experimental
Example 1-16 Compound 127 3.65 5.66 (0.135, 0.127)
Experimental
Example 1-17 Compound 142 3.58 5.64 (0.137, 0.125)
Experimental
Example 1-18 Compound 157 3.4 5.85 (0.136, 0.125)
Experimental
Example 1-19 Compound 169 3.48 5.70 (0.138, 0.126)
Experimental
Example 1-20 Compound 184 3.46 5.88 (0.137, 0.125)
Experimental
Example 1-21 Compound 199 3.45 5.71 (0.136, 0.127)
Experimental
Example 1-22 Compound 211 3.60 5.68 (0.135, 0.127)
Comparative EB 1 4.16 4.72 (0.138, 0.127)
Example 1-1
Comparative EB 2 435 458 0139, 0425)
Example 1-2

[0209] As observedin Table 1, it can be seen that the compounds in Experimental Examples 1-1 to 1-22 exhibit lower
voltage and higher efficiency characteristics than those in Comparative Examples 1-1 and 1-2, in which there is no fused
carbazole ring at the core of Chemical Formula 1 of the present invention as an electron blocking layer in the organic
light emitting device.

[0210] It could be confirmed that the compound derivatives of the Chemical Formulae according to the presentinvention
have excellent electron blocking capability and thus exhibit low voltage and high efficiency characteristics, and may be
applied to an organic light emitting device.

<Experimental Example 2-1>

[0211] The compounds synthesized in the Synthesis Examples were subjected to high-purity sublimation purification
by a typically known method, and then green organic light emitting devices were manufactured by the following method.
[0212] A glass substrate on which a thin film of indium tin oxide (ITO) was coated to have a thickness of 1,000 A was
placed into distilled water in which a detergent was dissolved, and washed using ultrasonic waves. In this case, a product
manufactured 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
repeated twice using distilled water for 10 minutes. After the washing using distilled water was completed, ultrasonic
washing was conducted using a solvent of isopropyl alcohol, acetone, and methanol, and the resultant product was
dried and then transported to a plasma washing machine. Furthermore, the substrate was washed by using an oxygen
plasma for 5 minutes, and then was transported to a vacuum deposition machine.

[0213] An organic light emitting device was manufactured by configuring a light emitting device in the order of m-
MTDATA (60 nm)/TCTA (80 nm)/Compound 4 + 10 % Ir(ppy)3(300 nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200
nm) on the thus prepared ITO transparent electrode by using Compound 4 as a host.
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[0214] The structures of m-MTDATA, TCTA, Ir(ppy)3, and BCP are as follows.

@%@% @@
e

[Compound 4]

<Experimental Example 2-2>

[0215] Anorganiclight emitting device was manufactured in the same manner as in Experimental Example 2-1, except
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that Compound 5 was used instead of Compound 4 in Experimental Example 2-1.
<Experimental Example 2-3>

[0216] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 6 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-4>

[0217] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 7 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-5>

[0218] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 9 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-6>

[0219] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 10 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-7>

[0220] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 18 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-8>

[0221] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 19 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-9>

[0222] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 20 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-10>

[0223] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 21 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-11>

[0224] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 23 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-12>

[0225] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 24 was used instead of Compound 4 in Experimental Example 2-1.

<Experimental Example 2-13>

[0226] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that Compound 32 was used instead of Compound 4 in Experimental Example 2-1.
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<Comparative Example 2-1>

[0227] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that GH 1 was used instead of Compound 4 in Experimental Example 2-1.

[GH 1]

<Comparative Example 2-2>

[0228] An organic light emitting device was manufactured in the same manner as in Experimental Example 2-1, except
that GH 2 was used instead of Compound 4 in Experimental Example 2-1.

[GH 2]

[0229] When current was applied to the organic light emitting devices manufactured in Experimental Examples 2-1 to
2-13 and Comparative Examples 2-1 and 2-2, the results of Table 2 were obtained.
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[Table 10]
Compound Voltage Efficiency EL peak

(Host) (V@10mA/cm?2) (cd/A@10mA/cm?) (nm)
Expe”megtj' Example | o ompound 4 5.28 46.93 517
Expe”megt_‘;' Example | ompound 5 5.36 45.22 516
Expe”megt_as' Example | ompound 6 5.25 46.98 518
Expe”megt_j' Example | mpound 7 5.39 45.16 517
Expe”megt_aS' Example | ompound 9 5.38 45.30 515
Expe”megt_‘;' Example | oompound 10 5.23 46.61 516
Expe”megt;" Example | ¢ ompound 18 5.39 45.43 516
Expe”megt_aS' Example | ¢ ompound 19 5.37 45.54 517
EXpe”megt_Z' Example | o mpound 20 5.33 45.67 518
EXpe“mezn_tf(') Example | - ompound 21 5.40 44.28 517
EXpe”mezn_tf: Example | o ompound 23 5.47 44.31 517
EXpe“mezn_tf; Example | ompound 24 5.39 45.70 517
EXpe“mezn_tf‘; Example | - ompound 32 5.45 44.61 517
Comparatzi‘ff Example GH 1 6.51 35.72 517
Comparatzi‘fg Example GH 2 6.25 38.45 517

[0230] As a result of the experiment, it could be confirmed that the green organic light emitting devices of Experimental
Examples 2-1 to 2-13 in which the compound represented by Chemical Formula 1 according to the present invention
was used as a host material of the green light emitting layer exhibited better performances in terms of current efficiency
and driving voltage than the green organic light emitting devices of Comparative Examples 2-1 and 2-2, in which a
material having no fused carbazole ring at the core of Chemical Formula 1 of the present invention was used.

<Experimental Example 3-1>

[0231] The compounds synthesized in the Synthesis Examples were subjected to high-purity sublimation purification
in a typically known method, and then red organic light emitting devices were manufactured by the following method.
An ITO glass was patterned and then washed, such that the light emitting area of the ITO glass became 2 mm X 2 mm.
After the substrate was mounted in a vacuum chamber, the base pressure was set to 1 X 10-6 torr, and then layers were
sequentially formed on the ITO by using DNTPD (700 A) and a-NPB (300 A). Subsequently, a light emitting layer was
formed by using Compound 8 as a host (90 wt%) and co-deposing the following (pig),Ir(acac) (10 wt%) (300 A) as a
dopant, films were additionally formed in the order of Algs (350 A), LiF (5 A), and Al (1,000 A), and measurements were
made at 0.4 mA.
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[0232] The structures of DNTPD, a-NPB, (piqg),lr(acac), and Alq; are as follows.

[{pig)slr(acac)] [Alq]

<Experimental Example 3-2>

[0233] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 22 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-3>

[0234] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 36 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-4>

[0235] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 50 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-5>

[0236] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 64 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-6>

[0237] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 78 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-7>

[0238] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 92 was used instead of Compound 8 in Experimental Example 3-1.
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<Experimental Example 3-8>

[0239] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 106 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-9>

[0240] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 120 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-10>

[0241] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 134 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-11>

[0242] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 148 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-12>

[0243] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 162 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-13>

[0244] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 176 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-14>

[0245] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 190 was used instead of Compound 8 in Experimental Example 3-1.

<Experimental Example 3-15>

[0246] An organic light emitting device was manufactured in the same manner as in Experimental Example 3-1, except
that Compound 204 was used instead of Compound 8 in Experimental Example 3-1.

<Comparative Example 3-1>
[0247] An organic light emitting device for Comparative Example 3-1 was manufactured equally, except that the
following compound CBP frequently used as a general phosphorescent host material was used instead of the organic

light emitting compound prepared by the present invention as a host of the light emitting layer in the device structures
of the Examples.

[CBP]

[0248] For the organic light emitting devices manufactured according to Experimental Examples 3-1 to 3-15 and
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Comparative Example 3-1, the voltages, current densities, luminances, color coordinates, and service lives were meas-
ured, and the results are shown in the following [Table 3]. T95 means the time taken for the luminance to be reduced
to 95% of the initial luminance (5,000 nit).

[Table 11]

Classification Host Dopant Voltage | Luminance (V) | CIEx (cd/m2) | CIEy | T95(hr)
Experimental Example 3-1 8 [(pig),lr(acac)] 4.4 1690 0.672 0.328 475
Experimental Example 3-2 22 [(pig),lr(acac)] 4.2 1840 0.673 0.327 455
Experimental Example 3-3 36 [(pig)slr(acac)] 4.1 1930 0.672 0.326 450
Experimental Example 3-4 50 [(pig)slr(acac)] 4.3 1870 0.673 0.336 445
Experimental Example 3-5 64 [(pig)slr(acac)] 4.4 1680 0.672 0.329 475
Experimental Example 3-6 78 [(pig),lr(acac)] 4.2 1810 0.674 0.326 455
Experimental Example 3-7 92 [(pig),lr(acac)] 4.1 1960 0.672 0.328 450
Experimental Example 3-8 | 106 | [(piq),lr(acac)] 4.3 1740 0.673 0.335 445
Experimental Example 3-9 | 120 | [(pig),lr(acac)] 4.4 1690 0.671 0.326 475
Experimental Example 3-10 | 134 | [(piq),lr(acac)] 4.2 1870 0.673 0.326 455
Experimental Example 3-11 | 148 | [(piq),lr(acac)] 4.1 1920 0.672 0.327 450
Experimental Example 3-12 | 162 | [(piq),lr(acac)] 4.3 1750 0.671 0.336 445
Experimental Example 3-13 | 176 | [(piq),lr(acac)] 4.4 1680 0.671 0.328 455
Experimental Example 3-14 | 190 | [(piq),lr(acac)] 4.2 1840 0.672 0.326 455
Experimental Example 3-15 | 204 | [(pig),lr(acac)] 4.1 1920 0.672 0.327 450
Comparative Example 3-1 | CBP | [(piq).lr(acac)] 6.8 1220 0.679 0.339 290

[0249] As a result of the experiments, it could be confirmed that the red organic light emitting devices of Experimental
Examples 3-1to 3-15 in which Compounds 8, 22, 36, 50, 64, 78,92, 106, 120, 134, 148, 162, 176, 190, and 204 prepared
according to the present invention was used as a host material of the light emitting layer exhibited better performances,
in terms of current efficiency, driving voltage, and service life, than the red organic light emitting device of Comparative
Example 3-1 in which CBP in the related art was used. It can be seen that the compounds having quinazoline as the
substituent are suitable as a red organic light emitting device.

[0250] Although the preferred exemplary embodiments (an electron blocking layer, a green light emitting layer, and a
red light emitting layer) of the present invention have been described above, the present invention is not limited thereto,
and various modifications can be made and carried out within the scope of the claims and the detailed description of
the invention, and also fall within the scope of the invention.

[Explanation of Reference Numerals and Symbols]
[0251]

: Substrate

: Positive electrode

: Light emitting layer

: Negative electrode

: Hole injection layer

: Hole transporting layer

: Electron transporting layer

~NOoO OO~ WN =

Claims

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

(R3)p

N

in Chemical Formula 1,

Yis O, S, or SiR1{R2,

Xis NAr, O, or S, and

R to Rgand Ar are the same as or different from each other, and are each independently hydrogen; deuterium;
a halogen group; a nitrile group; a nitro group; a hydroxy group; a carbonyl group; an ester group; an imide
group; an amino group; a substituted or unsubstituted silyl group; a substituted or unsubstituted boron group;
a substituted or unsubstituted alkyl group; a substituted or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkoxy group; a substituted or unsubstituted aryloxy group; a substituted or unsubstituted alkylth-
ioxy group; a substituted or unsubstituted arylthioxy group; a substituted or unsubstituted alkylsulfoxy group; a
substituted or unsubstituted arylsulfoxy group; a substituted or unsubstituted alkenyl group; a substituted or
unsubstituted aralkyl group; a substituted or unsubstituted aralkenyl group; a substituted or unsubstituted alky-
laryl group; a substituted or unsubstituted alkylamino group; a substituted or unsubstituted aralkylamino group;
a substituted or unsubstituted heteroarylamino group; a substituted or unsubstituted arylamino group; a substi-
tuted or unsubstituted arylheteroarylamino group; a substituted or unsubstituted arylphosphine group; a sub-
stituted or unsubstituted phosphine oxide group; a substituted or unsubstituted aryl group; or a substituted or
unsubstituted heterocyclic group, or are optionally bonded to an adjacent group to form a ring, R4 and Ry, are
the same as or different from each other, and are each independently hydrogen; a substituted or unsubstituted
alkyl group; or a substituted or unsubstituted aryl group, p, s, r, and u are each an integer from 0 to 4, q is an
integer from 0 to 3, tis an integer from 0 to 2, and when p, q, r, s, t, and u are each 2 or more, groups in the
parenthesis are the same as or different from each other.

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

(Ro)v
S

~

/
N\ 7 ~(Rg)u

in Chemical Formula 2, Y, X, R5to Rg, 1, s, t, and u are the same as those defined in Chemical Formula 1, Rg and
R, are the same as or different from each other, and are the same as the definitions of R, to Rg of Chemical Formula
1, v is an integer from 0 to 5, w is an integer from O to 4, and when v and w are each 2 or more, groups in the
parenthesis are the same as or different from each other, and

[Chemical Formula 3]

(R3)p

(Rg)u

in Chemical Formula 3, Y, X, Ry to Rg, p, g, 1, s, t, and u are the same as those defined in Chemical Formula 1.

3. The compound of claim 2, wherein Chemical Formula 1 is represented by one of the following Chemical Formulae
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4t07:

[Chemical Formula 4]

(Ro)v

[Chemical Formula 5]

(Rolv

[Chemical Formula 6]
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in Chemical Formulae 4 to 7, the definitions of the substituents are the same as those in Chemical Formula 2.

The compound of claim 2, wherein Chemical Formula 1 is represented by one of the following Chemical Formulae

8to 11:

(Ryo)w

(Rg)s
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(Ro)v
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[Chemical Formula 8]
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[Chemical Formula 10]

(Rs)r

(Rt

(Rg)u

[Chemical Formula 11]

(R3)p

N
(Re)a O O (Re)r
(Ry)t
(Re)S Y X

(Rg)u
in Chemical Formulae 8 to 11, the definitions of the substituents are the same as those in Chemical Formula 1.

The compound of claim 1, wherein X is NAr and Ar is represented by -(L4)n-Ary,

L4 is a direct bond; a substituted or unsubstituted arylene group; or a substituted or unsubstituted heteroarylene, n
is an integer from 0 to 2, and when n is 2, L4’s are the same as or different from each other, and

Ar4 is hydrogen; deuterium; a halogen group; a nitrile group; a nitro group; a hydroxy group; a carbonyl group; an
ester group; an imide group; an amino group; a substituted or unsubstituted silyl group; a substituted or unsubstituted
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boron group; a substituted or unsubstituted alkyl group; a substituted or unsubstituted cycloalkyl group; a substituted
or unsubstituted alkoxy group; a substituted or unsubstituted aryloxy group; a substituted or unsubstituted alkylthioxy
group; a substituted or unsubstituted arylthioxy group; a substituted or unsubstituted alkylsulfoxy group; a substituted
or unsubstituted arylsulfoxy group; a substituted or unsubstituted alkenyl group; a substituted or unsubstituted aralkyl
group; a substituted or unsubstituted aralkenyl group; a substituted or unsubstituted alkylaryl group; a substituted
or unsubstituted alkylamino group; a substituted or unsubstituted aralkylamino group; a substituted or unsubstituted
heteroarylamino group; a substituted or unsubstituted arylamino group; a substituted or unsubstituted arylheteroar-
ylamino group; a substituted or unsubstituted arylphosphine group; a substituted or unsubstituted phosphine oxide
group; a substituted or unsubstituted aryl group; or a substituted or unsubstituted heterocyclic group.

The compound of claim 5, wherein Ar, is a substituted or unsubstituted aryl group; a substituted or unsubstituted
heterocyclic group; a substituted or unsubstituted arylamino group; or a substituted or unsubstituted arylphosphine

group.
The compound of claim 5, wherein L, is a direct bond or a substituted or unsubstituted arylene.

The compound ofclaim 5, wherein L is adirectbond, phenylene, biphenylylene, terphenylylene, quarterphenylylene,
naphthylene, anthrylene, fluorene, phenanthrene, pyrene, or triphenylene.

The compound of claim 1, wherein the compound of Chemical Formula 1 is any one selected from the following
structural formulae:
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10. An organic light emitting device comprising:

a first electrode;

a second electrode disposed to face the first electrode; and

an organic material layer having one or more layers disposed between the first electrode and the second
electrode,

wherein one or more layers of the organic material layer comprise the compound of any one of claims 1 to 9.

11. The organic light emitting device of claim 10, wherein the organic material layer comprises a layer which simulta-
neously injects and transports holes, and the layer which simultaneously injects and transports holes comprises the

compound.

12. The organic light emitting device of claim 10, wherein the organic material layer comprises a compound represented
by the following Chemical Formula 1-A:

[Chemical Formula 1-A]

Ar8

N L4 Ar7

AN

Ar9

ni
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14.
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in Chemical Formula 1-A,

n1 is an integer of 1 or more,

Ar7 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,

L4 is a direct bond; a substituted or unsubstituted arylene group; or a substituted or unsubstituted heteroarylene
group,

Ar8 and Ar9 are the same as or different from each other, and are each independently a substituted or unsub-
stituted aryl group; a substituted or unsubstituted silyl group; a substituted or unsubstituted germanium group;
a substituted or unsubstituted alkyl group; a substituted or unsubstituted arylalkyl group; or a substituted or
unsubstituted heteroaryl group, or are optionally bonded to each other to form a substituted or unsubstituted
ring, and

when n1 is 2 or more, two or more structures in the parenthesis are the same as or different from each other.

The organic light emitting device of claim 12, wherein L4 is a direct bond, Ar7 is a divalent pyrene group, Ar8 and
Ar9 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 an alkyl group having 1 to 30 carbon atoms, or a substituted or
unsubstituted heteroaryl group having 2 to 30 carbon atoms, and n1 is 2.

The organic light emitting device of claim 10, wherein the organic material layer comprises a compound represented
by the following Chemical Formula 2-A:

[Chemical Formula 2-A]

(G13)g13

G11

(G14)g14

in Chemical Formula 2-A,

G11 is a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a 1-anthryl group, a 2-anthryl group, a 1-
phenanthryl group, a 2-phenanthryl group, a 3-phenanthryl group, a 4-phenanthryl group, a 9-phenanthryl group,
a 1-naphthacenyl group, a 2-naphthacenyl group, a 9-naphthacenyl group, a 1-pyrenyl group, a 2-pyrenyl group,
a4-pyrenyl group, a 3-methyl-2-naphthyl group, a 4-methyl-1-naphthyl group, or the following Chemical Formula

g

G12is a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a 1-anthryl group, a 2-anthryl group, a 9-anthryl
group, a 1-phenanthryl group, a 2-phenanthryl group, a 3-phenanthryl group, a 4-phenanthryl group, a 9-phen-
anthryl group, a 1-naphthacenyl group, a 2-naphthacenyl group, a 9-naphthacenyl group, a 1-pyrenyl group, a
2-pyrenyl group, a 4-pyrenyl group, a 2-biphenylyl group, a 3-biphenylyl group, a 4-biphenylyl group, a p-
terphenyl-4-yl group, a p-terphenyl-3-yl group, a p-terphenyl-2-yl group, an m-terphenyl-4-yl group, an m-ter-
phenyl-3-yl group, an m-terphenyl-2-yl group, an o-tolyl group, an m-tolyl group, a p-tolyl group, a p-t-butylphenyl
group, a p-(2-phenylpropyl)phenyl group, a 3-methyl-2-naphthyl group, a 4-methyl-1-naphthyl group, a 4-methyl-
1-anthryl group, a 4’-methylbiphenylyl group, a 4"-t-butyl-p-terphenyl-4-yl group, or a 3-fluoranthenyl group,

G13 and G14 are the same as or different from each other, and are each independently hydrogen; a substituted
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or unsubstituted alkyl group; a substituted or unsubstituted alkoxy group; a substituted or unsubstituted aryl
group; or a substituted or unsubstituted heteroaryl group,

g12 is an integer from 1 to 5,

g13 and g14 are each an integer from 1 to 4, and

when g12 to g14 are each 2 or more, two or more structures in the parenthesis are the same as or different
from each other.

15. The organic light emitting device of claim 12, wherein the organic material layer comprises a compound represented

by the following Chemical Formula 2-A:

[Chemical Formula 2-A]

(G13)g13

G11

(G14)g14

in Chemical Formula 2-A,

G11 is a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a 1-anthryl group, a 2-anthryl group, a 1-
phenanthryl group, a 2-phenanthryl group, a 3-phenanthryl group, a 4-phenanthryl group, a 9-phenanthryl group,
a 1-naphthacenyl group, a 2-naphthacenyl group, a 9-naphthacenyl group, a 1-pyrenyl group, a 2-pyrenyl group,
a4-pyrenyl group, a 3-methyl-2-naphthyl group, a 4-methyl-1-naphthyl group, or the following Chemical Formula

g

G12is a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a 1-anthryl group, a 2-anthryl group, a 9-anthryl
group, a 1-phenanthryl group, a 2-phenanthryl group, a 3-phenanthryl group, a 4-phenanthryl group, a 9-phen-
anthryl group, a 1-naphthacenyl group, a 2-naphthacenyl group, a 9-naphthacenyl group, a 1-pyrenyl group, a
2-pyrenyl group, a 4-pyrenyl group, a 2-biphenylyl group, a 3-biphenylyl group, a 4-biphenylyl group, a p-
terphenyl-4-yl group, a p-terphenyl-3-yl group, a p-terphenyl-2-yl group, an m-terphenyl-4-yl group, an m-ter-
phenyl-3-yl group, an m-terphenyl-2-yl group, an o-tolyl group, an m-tolyl group, a p-tolyl group, a p-t-butylphenyl
group, a p-(2-phenylpropyl)phenyl group, a 3-methyl-2-naphthyl group, a 4-methyl-1-naphthyl group, a 4-methyl-
1-anthryl group, a 4’-methylbiphenylyl group, a 4"-t-butyl-p-terphenyl-4-yl group, or a 3-fluoranthenyl group,
G13 and G14 are the same as or different from each other, and are each independently hydrogen; a substituted
or unsubstituted alkyl group; a substituted or unsubstituted alkoxy group; a substituted or unsubstituted aryl
group; or a substituted or unsubstituted heteroaryl group,

g12 is an integer from 1 to 5,

g13 and g14 are each an integer from 1 to 4, and

when g12 to g14 are each 2 or more, two or more structures in the parenthesis are the same as or different
from each other.

Patentanspriiche

1.

Verbindung durch die folgende chemische Formel 1:
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[Chemische Formel 1]

(Rs)p

N

in der chemischen Formel 1

ist Y O S oder SiR{1R5,

X ist NAr, O oder S und

R bis Rg und Ar sind gleich oder verschieden und sind jeweils unabhéngig Wasserstoff, Deuterium, eine
Halogengruppe, eine Nitrilgruppe, eine Nitrogruppe, eine Hydroxygruppe, eine Carbonylgruppe, eine Ester-
gruppe, eine Imidgruppe, eine Aminogruppe, eine substituierte oder unsubstituierte Silylgruppe oder eine sub-
stituierte oder unsubstituierte Borgruppe, eine substituierte oder unsubstituierte Alkylgruppe, eine substituierte
oder unsubstituierte Cycloalkylgruppe, eine substituierte oder unsubstituierte Alkoxygruppe, eine substituierte
oder unsubstituierte Aryloxygruppe, eine substituierte oder unsubstituierte Alkylthioxygruppe, eine substituierte
oder unsubstituierte Arylthioxygruppe, eine substituierte oder unsubstituierte Alkylsulfoxygruppe, eine substi-
tuierte oder unsubstituierte Arylsulfoxygruppe, eine substituierte oder unsubstituierte Alkenylgruppe, eine sub-
stituierte oder unsubstituierte Aralkylgruppe, eine substituierte oder unsubstituierte Aralkenylgruppe, eine sub-
stituierte oder unsubstituierte Alkylarylgruppe, eine substituierte oder unsubstituierte Alkylaminogruppe, eine
substituierte oder unsubstituierte Aralkylaminogruppe, eine substituierte oder unsubstituierte Heteroarylamino-
gruppe, eine substituierte oder unsubstituierte Arylaminogruppe, eine substituierte oder unsubstituierte Arylhe-
teroarylaminogruppe, eine substituierte oder unsubstituierte Arylphosphingruppe, eine substituierte oder un-
substituierte Phosphinoxidgruppe, eine substituierte oder unsubstituierte Arylgruppe oder eine substituierte
oder unsubstituierte heterocyclische Gruppe, oder sind gegebenenfalls an eine benachbarte Gruppe gebunden,
um einen Ring zu bilden, Ry, und Ry, sind gleich oder verschieden voneinander und sind jeweils unabhangig
Wasserstoff, eine substituierte oder unsubstituierte Alkylgruppe oder eine substituierte oder unsubstituierte
Arylgruppe, p, s, r und u sind jeweils eine ganze Zahl von 0 bis 4, q ist eine ganze Zahl von 0 bis 3, t ist eine
ganze Zahl von 0 bis 2 und wenn p, q, r, s, t und u jeweils 2 oder gréRer sind, sind Gruppen in der Klammer
gleich oder verschieden voneinander.

2. Verbindung gemafR Anspruch 1, wobei die chemische Formel 1 durch die folgende chemische Formel 2 oder 3
dargestellt ist:
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[Chemische Formel 2]

(Ro)v

N
N

10

15

20

25

)
N\ 7 ~(Re)u

in der chemischen Formel 2 sind Y, X, Rj bis Rg, 1, s, t und u dieselben wie solche, die in der chemischen Formel
1 definiert sind, Rq und Ry, sind gleich oder verschieden voneinander und sind dieselben wie die Definitionen fir
R, bis Rg der chemischen Formel 1, v ist eine ganze Zahl von 0 bis 5, w ist eine ganze Zahl von 0 bis 4 und wenn
v und w jeweils 2 oder gréRer sind, sind Gruppen in der Klammer gleich oder verschieden voneinander, und
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in der chemischen Formel 3 sind Y, X, R3 bis Rg, p, g, r, s, t und u dieselben wie solche, die in der chemischen

Formel 1 definiert sind.

[Chemische Formel 3]
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3. Verbindung gemaf Anspruch 2, wobei die chemische Formel 1 durch irgendeine der folgenden chemischen Formeln

4 bis 7 dargestellt ist:

EP 3 378 865 B1

[Chemische Formel 4]

(Ro)v

R30S
OO

(Re)s

[Chemische Formel 5]

(Ro)v

(R7)t

(Rs)r

X

(Re)u
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[Chemische Formel 6]

(Ro)v

[Chemische Formel 7]

(Ro)v

O (Rs)r

(R7)t

(Ryo)w O
(Re)s
(Rg)u

in der chemischen Formeln 4 bis 7 sind die Definitionen fiir die Substituenten dieselben wie solche in der chemischen
Formel 2.

Verbindung gemaf Anspruch 2, wobei die chemische Formel 1 durch irgendeine der chemischen Formeln 8 bis 11
dargestellt ist:
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[Chemische Formel 8]
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[Chemische Formel 10]

(Rs)p

[Chemische Formel 11]

(Rs)p

N
(Re)q O O (Re)r
(Rt
(Re)s Y X

(Rg)u

in der chemischen Formeln 8 bis 11 sind die Definitionen fiir die Substituenten dieselben wie solche in der chemischen
Formel 1.

Verbindung gemafR Anspruch 1, worin X NAr ist und Ar durch -(L41)n-Ar, dargestellt ist,

L, eine direkte Bindung, eine substituierte oder unsubstituierte Arylengruppe oder ein substituiertes oder unsubs-
tituiertes Heteroarylen ist, n eine ganze Zahl von 0 bis 2 ist und wenn n 2 ist, die L4 gleich oder verschieden
voneinander sind, und
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Ar, Wasserstoff, Deuterium, eine Halogengruppe, eine Nitrilgruppe, eine Nitrogruppe, eine Hydroxygruppe, eine
Carbonylgruppe, eine Estergruppe, eine Imidgruppe, eine Aminogruppe, eine substituierte oder unsubstituierte
Silylgruppe oder eine substituierte oder unsubstituierte Borgruppe, eine substituierte oder unsubstituierte Alkylgrup-
pe, eine substituierte oder unsubstituierte Cycloalkylgruppe, eine substituierte oder unsubstituierte Alkoxygruppe,
eine substituierte oder unsubstituierte Aryloxygruppe, eine substituierte oder unsubstituierte Alkylthioxygruppe, eine
substituierte oder unsubstituierte Arylthioxygruppe, eine substituierte oder unsubstituierte Alkylsulfoxygruppe, eine
substituierte oder unsubstituierte Arylsulfoxygruppe, eine substituierte oder unsubstituierte Alkenylgruppe, eine
substituierte oder unsubstituierte Aralkylgruppe, eine substituierte oder unsubstituierte Aralkenylgruppe, eine sub-
stituierte oder unsubstituierte Alkylarylgruppe, eine substituierte oder unsubstituierte Alkylaminogruppe, eine sub-
stituierte oder unsubstituierte Aralkylaminogruppe, eine substituierte oder unsubstituierte Heteroarylaminogruppe,
eine substituierte oder unsubstituierte Arylaminogruppe, eine substituierte oder unsubstituierte Arylheteroarylami-
nogruppe, eine substituierte oder unsubstituierte Arylphosphingruppe, eine substituierte oder unsubstituierte Phos-
phinoxidgruppe, eine substituierte oder unsubstituierte Arylgruppe oder eine substituierte oder unsubstituierte he-
terocyclische Gruppe ist.

Verbindung gemaf Anspruch 5, worin Ar4 eine substituierte oder unsubstituierte Arylgruppe, eine substituierte oder
unsubstituierte heterocyclische Gruppe, eine substituierte oder unsubstituierte Arylaminogruppe oder eine substi-
tuierte oder unsubstituierte Arylphosphingruppe ist.

Verbindung gemaf Anspruch 5, worin L4 eine direkte Bindung oder ein substituiertes oder unsubstituiertes Arylen ist.

Verbindung gemal Anspruch 5, worin L4 eine direkte Bindung, Phenylen, Biphenylylen, Terphenylylen, Quarter-
phenylylen, Naphthylen, Anthrylen, Fluoren, Phenanthren, Pyren oder Triphenylen ist.

Verbindung gemaR Anspruch 1, wobei die Verbindung der chemischen Formel 1 irgendeine, ausgewahlt aus den
folgenden Strukturformeln, ist:
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10. Organische lichtemittierende Vorrichtung, umfassend:

eine erste Elektrode,

eine zweite Elektrode, die so angeordnet ist, dass sie der ersten Elektrode gegenibersteht, und

eine organische Materialschicht mit einer oder mehreren Schichten, die zwischen der ersten Elektrode und der
zweiten Elektrode angeordnet sind,

wobei eine oder mehrere Schichten der organischen Materialschicht die Verbindung gemaR irgendeinem der
Anspriche 1 bis 9 umfasst.

11. Organische lichtemittierende Vorrichtung gemaR Anspruch 10, wobei die organische Materialschicht eine Schicht
umfasst, die gleichzeitig Locher injiziert und transportiert, und die Schicht, die gleichzeitig Locher injiziert und trans-

portiert, die Verbindung umfasst.

12. Organische lichtemittierende Vorrichtung gemaR Anspruch 10, wobei die organische Materialschicht eine durch die
folgende chemische Formel 1-A dargestellte Verbindung umfasst:
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[Chemische Formel 1-A]

N L4 Ar7

ni

in der chemischen Formel 1-A

ist n1 eine ganze Zahl von 1 oder gréRer,

Ar7 ist eine substituierte oder unsubstituierte ein- oder mehrwertige Benzofluorengruppe, eine substituierte
oder unsubstituierte ein- oder mehrwertige Fluoranthengruppe, eine substituierte oder unsubstituierte ein- oder
mehrwertige Pyrengruppe oder eine substituierte oder unsubstituierte ein- oder mehrwertige Chrysengruppe,
L4 ist eine direkte Bindung, eine substituierte oder unsubstituierte Arylengruppe oder eine substituierte oder
unsubstituierte Heteroarylengruppe,

Ar8 und Ar9 sind gleich oder verschieden voneinander und sind jeweils unabhéangig eine substituierte oder
unsubstituierte Arylgruppe, eine substituierte oder unsubstituierte Silylgruppe, eine substituierte oder unsubs-
tituierte Germaniumgruppe, eine substituierte oder unsubstituierte Alkylgruppe, eine substituierte oder unsub-
stituierte Arylalkylgruppe oder eine substituierte oder unsubstituierte Heteroarylgruppe oder sind gegebenenfalls
aneinander gebunden, um einen substituierten oder unsubstituierten Ring zu bilden, und

wenn n1 2 oder groRer ist, sind zwei oder mehrere Strukturen in der Klammer gleich oder verschieden vonein-
ander.

Organische lichtemittierende Vorrichtung gemaf Anspruch 12, worin L4 eine direkte Bindung ist, Ar7 eine divalente
Pyrengruppe ist, Ar8 und Ar9 gleich oder verschieden voneinander sind und jeweils unabhangig eine Arylgruppe
mit 6 bis 30 Kohlenstoffatomen, die unsubstituiert oder mit einer Alkylgruppe mit 1 bis 30 Kohlenstoffatomen sub-
stituiert ist, oder eine substituierte oder unsubstituierte Heteroarylgruppe mit 2 bis 30 Kohlenstoffatomen sind und
n1 2 ist.

Organische lichtemittierende Vorrichtung gemaf Anspruch 10, wobei die organische Materialschicht eine durch die
folgende chemische Formel 2-A dargestellte Verbindung umfasst:

[Chemische Formel 2-A]

(G13)g13

G11

(G14)g1s

in der chemischen Formel 2-A

ist G11 eine Phenylgruppe, eine 1-Naphthylgruppe, eine 2-Naphthylgruppe, eine 1-Anthrylgruppe, eine 2-An-
thrylgruppe, eine 1-Phenanthrylgruppe, eine 2-Phenanthrylgruppe, eine 3-Phenanthrylgruppe, eine 4-Phen-
anthrylgruppe, eine 9-Phenanthrylgruppe, eine 1-Naphthacenylgruppe, eine 9-Naphthacenylgruppe, eine 1-
Pyrenylgruppe, eine 2-Pyrenylgruppe, eine 4-Pyrenylgruppe, eine 3-Methyl-2-naphthylgruppe, eine 4-Methyl-
1-naphthylgruppe, oder die folgende chemische Formel
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G12 ist Phenylgruppe, eine 1-Naphthylgruppe, eine 2-Naphthylgruppe, eine 1-Anthrylgruppe, eine 2-Anthryl-
gruppe, eine 9-Anthrylgruppe, eine 1-Phenanthrylgruppe, eine 2-Phenanthrylgruppe, eine 3-Phenanthrylgrup-
pe, eine 4-Phenanthrylgruppe, eine 9-Phenanthrylgruppe, eine 1-Naphthacenylgruppe, eine 2-Naphthacenyl-
gruppe, eine 9-Naphthacenylgruppe, eine 1-Pyrenylgruppe, eine 2-Pyrenylgruppe, eine 4-Pyrenylgruppe, eine
2-Biphenylylgruppe, eine 3-Biphenylylgruppe, eine 4-Biphenylylgruppe, eine p-Terphenyl-4-yl-gruppe, eine p-
Terphenyl-3-yl-gruppe, eine p-Terphenyl-2-yl-gruppe, eine m-Terphenyl-4-yl-gruppe, eine m-Terphenyl-3-yl-
gruppe, eine m-Terphenyl-2-yl-gruppe, eine o-Tolylgruppe, eine m-Tolylgruppe, eine p-Tolylgruppe, eine p-t-
Butylphenylgruppe, eine p-(2-Phenylpropyl)phenylgruppe, eine 3-Methyl-2-naphthylgruppe, eine 4-Methyl-1-
naphthylgruppe, eine 4-Methyl-1-anthrylgruppe, eine 4’-Methylbiphenylylgruppe, eine 4"-t-Butyl-p-terphenyl-4-
yl-gruppe, oder eine 3-Fluoranthenylgruppe,

G13 und G14 sind gleich oder verschieden voneinander und sind jeweils unabhangig Wasserstoff, eine sub-
stituierte oder unsubstituierte Alkylgruppe, eine substituierte oder unsubstituierte Alkoxygruppe, eine substitu-
ierte oder unsubstituierte Arylgruppe oder eine substituierte oder unsubstituierte Heteroarylgruppe,

g12 ist eine ganze Zahl von 1 bis 5,

g13 und g14 sind jeweils eine ganze Zahl von 1 bis 4 und

wenn g12 bis g14 jeweils 2 oder gréRer sind, sind zwei oder mehrere Strukturen in der Klammer gleich oder
verschieden voneinander.

15. Organische lichtemittierende Vorrichtung gemaR Anspruch 12, wobei die organische Materialschicht eine durch die
folgende chemische Formel 2-A dargestellte Verbindung umfasst:

[Chemische Formel 2-A]

(G13)g13

G11

(G14)g1s

in der chemischen Formel 2-A

ist G11 eine Phenylgruppe, eine 1-Naphthylgruppe, eine 2-Naphthylgruppe, eine 1-Anthrylgruppe, eine 2-An-
thrylgruppe, eine 1-Phenanthrylgruppe, eine 2-Phenanthrylgruppe, eine 3-Phenanthrylgruppe, eine 4-Phen-
anthrylgruppe, eine 9-Phenanthrylgruppe, eine 1-Naphthacenylgruppe, eine 2-Naphthacenylgruppe, eine 9-
Naphthacenylgruppe, eine 1-Pyrenylgruppe, eine 2-Pyrenylgruppe, eine 4-Pyrenylgruppe, eine 3-Methyl-2-
naphthylgruppe, eine 4-Methyl-1-naphthylgruppe, oder die folgende chemische Formel

g

G12 ist Phenylgruppe, eine 1-Naphthylgruppe, eine 2-Naphthylgruppe, eine 1-Anthrylgruppe, eine 2-Anthryl-
gruppe, eine 9-Anthrylgruppe, eine 1-Phenanthrylgruppe, eine 2-Phenanthrylgruppe, eine 3-Phenanthrylgrup-
pe, eine 4-Phenanthrylgruppe, eine 9-Phenanthrylgruppe, eine 1-Naphthacenylgruppe, eine 2-Naphthacenyl-
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gruppe, eine 9-Naphthacenylgruppe, eine 1-Pyrenylgruppe, eine 2-Pyrenylgruppe, eine 4-Pyrenylgruppe, eine
2-Biphenylylgruppe, eine 3-Biphenylylgruppe, eine 4-Biphenylylgruppe, a p-Terphenyl-4-yl-gruppe, eine p-Ter-
phenyl-3-yl-gruppe, eine p-Terphenyl-2-yl-gruppe, eine m-Terphenyl-4-yl-gruppe, eine m-Terphenyl-3-yl-grup-
pe, eine m-Terphenyl-2-yl-gruppe, eine o-Tolylgruppe, eine m-Tolylgruppe, eine p-Tolylgruppe, eine p-t-Butyl-
phenylgruppe, eine p-(2-Phenylpropyl)phenylgruppe, eine 3-Methyl-2-naphthylgruppe, eine 4-Methyl-1-naph-
thylgruppe, eine 4-Methyl-1-anthrylgruppe, eine 4’-Methylbiphenylylgruppe, eine 4"-t-Butyl-p-terphenyl-4-yl-
gruppe oder eine 3-Fluoranthenylgruppe,

G13 und G14 sind gleich oder verschieden voneinander und sind jeweils unabhangig Wasserstoff, eine sub-
stituierte oder unsubstituierte Alkylgruppe, eine substituierte oder unsubstituierte Alkoxygruppe, eine substitu-
ierte oder unsubstituierte Arylgruppe oder eine substituierte oder unsubstituierte Heteroarylgruppe,

g12 ist eine ganze Zahl von 1 bis 5,

g13 und g14 sind jeweils eine ganze Zahl von 1 bis 4 und

wenn g12 bis g14 jeweils 2 oder gréRer sind, sind zwei oder mehrere Strukturen in der Klammer gleich oder
verschieden voneinander.

Revendications

1.

Composeé représenté par la Formule Chimique 1 suivante :

[Formule Chimique 1]

(R3)p

dans la formule chimique 1,

Y est O, S, ou SiRy4R s,

X estNAr, O,ou S, et

R;aRgetArsontidentiques les uns aux autres ou différents les uns des autres, et sont chacun indépendamment
un hydrogene; un deutérium ; un groupe halogene; un groupe nitrile ; un groupe nitro ; un groupe hydroxy ; un
groupe carbonyle ; un groupe ester ; un groupe imide ; un groupe amino ; un groupe silyle substitué ou non
substitué ; un groupe bore substitué ou non substitué ; un groupe alkyle substitué ou non substitué ; un groupe
cycloalkyle substitué ou non substitué ; un groupe alcoxy substitué ou non substitué ; un groupe aryloxy substitué
ou non substitué ; un groupe alkylthioxy substitué ou non substitué ; un groupe arylthioxy substitué ou non
substitué ; un groupe alkylsulfoxy substitué ou non substitué ; un groupe arylsulfoxy substitué ou non substitué ;
un groupe alcényle substitué ou non substitué ; un groupe aralkyle substitué ou non substitué ; un groupe

172



10

15

20

25

30

35

40

EP 3 378 865 B1

aralcényle substitué ou non substitué ; un groupe alkylaryle substitué ou non substitué ; un groupe alkylamino
substitué ou non substitué ; un groupe aralkylamino substitué ou non substitué; un groupe hétéroarylamino
substitué ou non substitué ; un groupe arylamino substitué ou non substitué ; un groupe arylhétéroarylamino
substitué ou non substitué ; un groupe arylphosphine substitué ou non substitué ; un groupe oxyde de phosphine
substitué ou non substitué ; un groupe aryle substitué ou non substitué ; ou un groupe hétérocyclique substitué
ou non substitué, ou sont facultativement liés & un groupe adjacent pour former un cycle, Ry, et Ry, sont
identiques I'un a I'autre ou différents I'un de I'autre, et sont chacun indépendamment un hydrogéne; un groupe
alkyle substitué ou non substitué; ou un groupe aryle substitué ou non substitué, p, s, r, et u sont chacun un
nombre entier allant de 0 a 4, q est un nombre entier allant de 0 a 3, t est un nombre entier allant de 0 a 2, et
quand p, q, 1, s, t, et u sont chacun 2 ou plus, les groupes entre parenthéses sont identiques les uns aux autres
ou différents les uns des autres.

2. Composé selon la revendication 1, dans lequel la Formule Chimique 1 est représentée par la Formule Chimique 2
ou 3 suivante :

[Formule Chimique 2]

(Rglv

dans la Formule Chimique 2, Y, X, Rg a Rg, I, s, t, et u sont identiques a ceux définis dans la Formule Chimique 1,
Rg et Ryq sont identiques 'un & I'autre ou différents I'un de 'autre, et sont les mémes que les définitions de Ry a Rg
de la Formule Chimique 1, v est un nombre entier allant de 0 a 5, w est un nombre entier allant de 0 a 4, et quand
v et w sont chacun 2 ou plus, les groupes entre parenthéses sont identiques les uns aux autres ou différents les
uns des autres, et
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dans la Formule Chimique 3,Y, X,R3zaRg, p, q,r, s, t, etu sontidentiques a ceux définis dans la Formule Chimique 1.

3. Composé selon la revendication 2, dans lequel la Formule Chimique 1 est représentée par I'une des Formules

Chimiques 4 a 7 suivantes :

EP 3 378 865 B1

[Formule Chimique 3]

(R3)p

[Formule Chimique 4]

(Rejv

174



10

15

20

25

30

35

40

45

50

55

EP 3 378 865 B1

[Formule Chimique 5]

(Ro)v

(Rt

[Formule Chimique 6]

N {Rg)v
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dans les formules chimiques 4 a 7, les définitions des substituants sont identiques a celles dans la Formule Chimique

2.

4. Composé selon la revendication 2, dans lequel la Formule Chimique 1 est représentée par I'une des Formules

Chimiques 8 a 11 suivantes :

EP 3 378 865 B1

[Formule Chimique 7]

(Rolv

[Formule Chimique 8]

(Rs)p
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[Formule Chimique 9]

‘} (Rs)p

[Formule Chimique 10]
~ (Ryp
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[Formule Chimique 11]
(Ra)p

dans les Formules Chimiques 8 a 11, les définitions des substituants sont identiques a celles dans la Formule
Chimique 1.

Composé selon la revendication 1, dans lequel X est NAr et Ar est représenté par -(L{)n-Ary,

L4 est une liaison directe ; un groupe aryléne substitué ou non substitué ; ou un hétéroaryléne substitué ou non
substitué, n est un nombre entier allant de 0 a 2, et quand n est 2, les L sont identiques 'un & I'autre ou différents
'un de l'autre, et

Ar; est un hydrogéne ; un deutérium ; un groupe halogéne ; un groupe nitrile ; un groupe nitro ; un groupe hydroxy ;
un groupe carbonyle ; un groupe ester; un groupe imide ; un groupe amino ; un groupe silyle substitué ou non
substitué ; un groupe bore substitué ou non substitué ; un groupe alkyle substitué ou non substitué ; un groupe
cycloalkyle substitué ou non substitué ; un groupe alcoxy substitué ou non substitué ; un groupe aryloxy substitué
ou non substitué ; un groupe alkylthioxy substitué ou non substitué ; un groupe arylthioxy substitué ou non substitué ;
un groupe alkylsulfoxy substitué ou non substitué ; un groupe arylsulfoxy substitué ou non substitué ; un groupe
alcényle substitué ou non substitué ; un groupe aralkyle substitué ou non substitué ; un groupe aralcényle substitué
ou non substitué ; un groupe alkylaryle substitué ou non substitué; un groupe alkylamino substitué ou non substitué;
un groupe aralkylamino substitué ou non substitué ; un groupe hétéroarylamino substitué ou non substitué; un
groupe arylamino substitué ou non substitué; un groupe arylhétéroarylamino substitué ou non substitué ; un groupe
arylphosphine substitué ou non substitué ; un groupe oxyde de phosphine substitué ou non substitué ; un groupe
aryle substitué ou non substitué ; ou un groupe hétérocyclique substitué ou non substitué.

Composé selon la revendication 5, dans lequel Ar; est un groupe aryle substitué ou non substitué ; un groupe
hétérocyclique substitué ou non substitué ; un groupe arylamino substitué ou non substitué; ou un groupe arylphos-
phine substitué ou non substitué.

Composé selon la revendication 5, dans lequel L, est une liaison directe ou un aryléne substitué ou non substitué.

Composé selon la revendication 5, dans lequel L, est une liaison directe, un phényléne, un biphénylyléne, un
terphénylyléne, un quartphénylyléne, un naphtyléne, un anthryléne, un fluoréne, un phénanthréne, un pyrene, ou
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un triphényléne.

9. Composé selon larevendication 1, dans lequel le composé de Formule Chimique 1 est 'une quelconque sélectionné

parmi les formules structurelles suivantes :
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10. Dispositif électroluminescent organique comprenant :

une premiére électrode ;

une seconde électrode disposée en face de la premiére électrode ; et

une couche de matériau organique présentant une ou plusieurs couches disposées entre la premiére électrode
et la seconde électrode,

dans lequel une ou plusieurs couches de la couche de matériau organique comprennent le composé selon
'une quelconque des revendications 1 a 9.

11. Dispositif électroluminescent organique selon la revendication 10, dans lequel la couche de matériau organique
comprend une couche qui injecte et transporte simultanément des trous, et la couche qui injecte et transporte

simultanément des trous comprend le composé.

12. Dispositif électroluminescent organique selon la revendication 10, dans lequel la couche de matériau organique
comprend un composé représenté par la Formule Chimique 1-A suivante :
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[Formule Chimique 1-A]

Ar8

N——oL4 ArT
9/

ni

dans la Formule Chimique 1-A,

n1 est un nombre entier égal a 1 ou plus,

Ar7 est un groupe benzofluorene monovalent ou plus substitué ou non substitué ; un groupe fluoranthéne
monovalent ou plus substitué ou non substitué; un groupe pyréne monovalent ou plus substitué ou non substitué ;
ou un groupe chryséne monovalent ou plus substitué ou non substitué,

L4 est une liaison directe ; un groupe aryléne substitué ou non substitué ; ou un groupe hétéroaryléne substitué
ou non substitué,

Ar8 et Ar9 sont identiques I'un a I'autre ou différents I'un de I'autre, et sont chacun indépendamment un groupe
aryle substitué ou non substitué ; un groupe silyle substitué ou non substitué; un groupe germanium substitué
ou non substitué; un groupe alkyle substitué ou non substitué; un groupe arylalkyle substitué ou non substitué ;
ou un groupe hétéroaryle substitué ou non substitué, ou sont facultativement liés I'un a I'autre pour former un
cycle substitué ou non substitué, et

quand n1 est 2 ou plus, deux ou plus de deux structures entre parenthéses sont identiques les unes aux autres
ou différentes les unes des autres.

Dispositif électroluminescent organique selon la revendication 12, dans lequel L4 est une liaison directe, Ar7 est
un groupe pyrene divalent, Ar8 et Ar9 sont identiques I'un a l'autre ou différents I'un de l'autre, et sont chacun
indépendamment un groupe aryle présentant 6 a 30 atomes de carbone, qui est non substitué ou substitué avec
un groupe alkyle présentant 1 a 30 atomes de carbone, ou un groupe hétéroaryle substitué ou non substitué
présentant 2 a 30 atomes de carbone, et n1 est 2.

Dispositif électroluminescent organique selon la revendication 10, dans lequel la couche de matériau organique
comprend un composé représenté par la Formule Chimique 2-A suivante :

[Formule Chimique 2-A]

(G14) 544

dans la Formule Chimique 2-A,

G11 est un groupe phényle, un groupe 1-naphtyle, un groupe 2-naphtyle, un groupe 1-anthryle, un groupe 2-
anthryle, un groupe 1-phénanthryle, un groupe 2-phénanthryle, un groupe 3-phénanthryle, un groupe 4-phé-
nanthryle, un groupe 9-phénanthryle, un groupe 1-naphtacényle, un groupe 2-naphtacényle, un groupe 9-
naphtacényle, un groupe 1-pyrényle, un groupe 2-pyrényle, un groupe 4-pyrényle, un groupe 3-méthyl-2-naphty-
le, un groupe 4-méthyl-1-naphtyle, ou la Formule Chimique suivante
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G12 est un groupe phényle, un groupe 1-naphtyle, un groupe 2-naphtyle, un groupe 1-anthryle, un groupe 2-
anthryle, un groupe 9-anthryle, un groupe 1-phénanthryle, un groupe 2-phénanthryle, un groupe 3-phénanthryle,
un groupe 4-phénanthryle, un groupe 9-phénanthryle, un groupe 1-naphtacényle, un groupe 2-naphtacényle,
un groupe 9-naphtacényle, un groupe 1-pyrényle, un groupe 2-pyrényle, un groupe 4-pyrényle, un groupe 2-
biphénylyle, un groupe 3-biphénylyle, un groupe 4-biphénylyle, un groupe p-terphényl-4-yle, un groupe p-ter-
phényl-3-yle, un groupe p-terphényl-2-yle, un groupe m-terphényl-4-yle, un groupe m-terphényl-3-yle, un groupe
m-terphényl-2-yle, un groupe o-tolyle, un groupe m-tolyle, un groupe p-tolyle, un groupe p-t-butylphényle, un
groupe p-(2-phénylpropyl)phényle, un groupe 3-méthyl-2-naphtyle, un groupe 4-méthyl-1-naphtyle, un groupe
4-méthyl-1-anthryle, un 4’-méthylbiphénylyle, un groupe 4"-t-butyl-p-terphényl-4-yle, ou un groupe 3-fluoran-
thényle,

G13 et G14 sont identiques I'un a l'autre ou différents I'un de l'autre, et sont chacun indépendamment un
hydrogéne; un groupe alkyle substitué ou non substitué; un groupe alcoxy substitué ou non substitué ; un groupe
aryle substitué ou non substitué ; ou un groupe hétéroaryle substitué ou non substitué,

g12 est un nombre entier allantde 1 a 5,

g13 et g14 sont chacun un nombre entier allant de 1 a 4, et

quand g12 a g14 sont chacun 2 ou plus, deux ou plus de deux structures entre parentheses sont identiques
les unes aux autres ou différentes les unes des autres.

15. Dispositif électroluminescent organique selon la revendication 12, dans lequel la couche de matériau organique
comprend un composé représenté par la Formule Chimique 2-A suivante :

[Formule Chimique 2-A]
(633412

(G14)g14

dans la Formule Chimique 2-A,

G11 est un groupe phényle, un groupe 1-naphtyle, un groupe 2-naphtyle, un groupe 1-anthryle, un groupe 2-
anthryle, un groupe 1-phénanthryle, un groupe 2-phénanthryle, un groupe 3-phénanthryle, un groupe 4-phé-
nanthryle, un groupe 9-phénanthryle, un groupe 1-naphtacényle, un groupe 2-naphtacényle, un groupe 9-
naphtacényle, un groupe 1-pyrényle, un groupe 2-pyrényle, un groupe 4-pyrényle, un groupe 3-méthyl-2-naphty-
le, un groupe 4-méthyl-1-naphtyle, ou la Formule Chimique suivante

G12 est un groupe phényle, un groupe 1-naphtyle, un groupe 2-naphtyle, un groupe 1-anthryle, un groupe 2-
anthryle, un groupe 9-anthryle, un groupe 1-phénanthryle, un groupe 2-phénanthryle, un groupe 3-phénanthryle,
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un groupe 4-phénanthryle, un groupe 9-phénanthryle, un groupe 1-naphtacényle, un groupe 2-naphtacényle,
un groupe 9-naphtacényle, un groupe 1-pyrényle, un groupe 2-pyrényle, un groupe 4-pyrényle, un groupe 2-
biphénylyle, un groupe 3-biphénylyle, un groupe 4-biphénylyle, un groupe p-terphényl-4-yle, un groupe p-ter-
phényl-3-yle, un groupe p-terphényl-2-yle, un groupe m-terphényl-4-yle, un groupe m-terphényl-3-yle, un groupe
m-terphényl-2-yle, un groupe o-tolyle, un groupe m-tolyle, un groupe p-tolyle, un groupe p-t-butylphényle, un
groupe p-(2-phénylpropyl)phényle, un groupe 3-méthyl-2-naphtyle, un groupe 4-méthyl-1-naphtyle, un groupe
4-méthyl-1-anthryle, un 4’-méthylbiphénylyle, un groupe 4"-t-butyl-p-terphényl-4-yle, ou un groupe 3-fluoran-
thényle,

G13 et G14 sont identiques I'un a l'autre ou différents I'un de l'autre, et sont chacun indépendamment un
hydrogéne; un groupe alkyle substitué ou non substitué; un groupe alcoxy substitué ou non substitué ; un groupe
aryle substitué ou non substitué ; ou un groupe hétéroaryle substitué ou non substitué,

g12 est un nombre entier allantde 1 a 5,

g13 et g14 sont chacun un nombre entier allant de 1 a 4, et

quand g12 a g14 sont chacun 2 ou plus, deux ou plus de deux structures entre parentheéses sont identiques
les unes aux autres ou différentes les unes des autres.
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