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Description

Field of the Invention

[0001] The present invention relates to a novel organic light emitting device.

Background of the Invention

[0002] An electroluminescent device is one type of self-luminescent-type display devices, and has advantages in that
it has a wide viewing angle, an excellent contrast, and quick response time.

[0003] An organic light emitting device has a structure in which an organic thin film is disposed between two electrodes.
When voltage is applied to an organic light emitting device having such a structure, light emits by electrons and holes
injected from the two electrodes being dissipated after the electrons and holes make a pair by bonding in the organic
thin film. The organic thin film may be formed as a monolayer or a multilayer as necessary.

[0004] Materials of an organic thin film may have a light emitting function when necessary. For example, as the material
of an organic thin film, compounds capable of forming a light emitting layer alone may be used, or compounds capable
of performing as a host or a dopant of a host-dopant-based light emitting layer may also be used. In addition to these,
compounds capable of performing hole injection, hole transfer, electron blocking, hole blocking, electron transfer, electron
injection, or the like, may also be used as the material of an organic thin film.

[0005] There have been continuous demands for the development of organic thin film materials in order to improve
the performance, life span or efficiency of an organic light emitting device.

[0006] For example, CBP has been mostly widely known so far as a host material of a phosphorescent light emitting
body, and an organic light emitting device in which a hole blocking layer such as BCP and BAIq is applied, and an organic
light emitting device in which BAlq derivatives are used as a host are well known.

[0007] However, existing materials have advantages in the aspect of light emitting properties, but have disadvantages
such that the materials change when going through a high-temperature deposition process under vacuum due to a low
glass transition temperature and very low thermal stability. In an organic light emitting device, power efficiency = (n/volt-
age) x current efficiency, therefore, power efficiency is inversely proportional to voltage, and power efficiency needs to
be high in order to have low power consumption of the organic light emitting device. In fact, an organic light emitting
device that uses a phosphorescent light emitting material has quite high current efficiency (cd/A) compared to an organic
light emitting device that uses a fluorescent light emitting material, however, when existing materials such as CBP or
BAlg are used as the host of a phosphorescent light emitting material, there are no huge advantages in terms of power
efficiency (Im/w) since driving voltage is high compared to that of an organic light emitting device using a fluorescent
material. In addition, the life span of an organic light emitting device is not at all satisfactory, therefore, there have been
demands for the development of host materials that are more stable and show more excellent performances.
KR20070101430 A discloses an organic electronic device comprising at least two electrodes and at least one organic
layer placed between the electrodes, wherein more than one layer of the organic layer comprises a compound of fused
aromatic rings, a specific substitution pattern comprising thienyl or dithienyl.

Summary of the Invention

[0008] The presentinvention provides a novel organic light emitting device according to claim 1. Further embodiments
are disclosed in the dependent claims.

[0009] The presentinvention provides an organic light emitting device comprising: a first electrode; a second electrode;
and one or more organic material layers provided between the first electrode and the second electrode, wherein one or
more layers of the organic material layers include the compound of the following Chemical Formula 1:
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[Chemical Formula 1]

wherein, in Chemical Formula 1, at least one of Ry and R, is hydrogen; halogen; substituted or unsubstituted C4-Cs,
alkyl; substituted or unsubstituted C4-C5q aryl; substituted or unsubstituted C4-C5q aryl in which one or more of substituted
or unsubstituted C3-C3q cycloalkyl, substituted or unsubstituted C5-C5, heteroaryl including one or more heteroatoms
selected from N, O and Si, and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl including one
or more heteroatoms selected from N, O and Si are fused; substituted or unsubstituted C5-C5, heteroaryl including one
or more heteroatoms selected from N, O and Si; substituted or unsubstituted C3-C3, heteroaryl including one or more
heteroatoms selected from N, O and Siin which one or more of substituted or unsubstituted C5-C5 cycloalkyl, a substituted
or unsubstituted Cg-C5, aromatic ring and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl
including one or more heteroatoms selected from N, O and Si are fused; substituted or unsubstituted 5-membered to
7-membered heterocycloalkyl including one or more heteroatoms selected from N, O and Si; substituted or unsubstituted
5-membered to 7-membered heterocycloalkyl including one or more heteroatoms selected from N, O and Si in which
one or more of substituted or unsubstituted C5-Cs, heterocycloalkyl including one or more heteroatoms selected from
N, O and Si, a substituted or unsubstituted C4-C5, aromatic ring and substituted or unsubstituted C5-C5 heteroaryl
including one or more heteroatoms selected from N, O and Si are fused; substituted or unsubstituted C5-C5 cycloalkyl;
substituted or unsubstituted C5-C5 cycloalkylin which one or more of substituted or unsubstituted C3-C3y heterocycloalkyl
including one or more heteroatoms selected from N, O and Si, a substituted or unsubstituted Cg-C3, aromatic ring and
substituted or unsubstituted C53-C5, heteroaryl including one or more heteroatoms selected from N, O and Si are fused,;
cyano; -NR{1R5; -SiR3R14R5; -ORy4; -SRy7; substituted or unsubstituted (Cg-C5q) ar (C4-Cyq) alkyl; substituted or
unsubstituted C4-C5 alkylamino; C3-C5, heteroaryl including one or more heteroatoms selected from N, O and Si in
which -SiR4gRgR5 is substituted; substituted or unsubstituted C4-C5, arylamino; substituted or unsubstituted C,-Cs,
alkenyl; substituted or unsubstituted C,-Cs, alkynyl; carboxyl; nitro or hydroxy; or form a monocyclic or multicyclic
aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being linked to an adjacent substituent through C5-C5,
alkylene or C3-C5q alkenylene that does or does not include a fused ring;

the other of Ry and R, is hydrogen; halogen; substituted or unsubstituted C4-C5, alkyl; substituted or unsubstituted
Cg-Cyparyl; substituted or unsubstituted Cg-C4q arylin which one or more of substituted or unsubstituted C5-C5 cycloalkyl,
substituted or unsubstituted C5-Cj,, heteroaryl including one or more heteroatoms selected from N, O, S and Si, and
substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl including one or more heteroatoms selected
fromN, O, S and Si are fused; substituted or unsubstituted C3-C3 heteroaryl including one or more heteroatoms selected
from N, O, S and Si; substituted or unsubstituted C5-C5, heteroaryl including one or more heteroatoms selected from
N, O, S and Si in which one or more of substituted or unsubstituted C5-C5, cycloalkyl, a substituted or unsubstituted
Cg-C3 aromatic ring and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl including one or
more heteroatoms selected from N, O, S and Si are fused; substituted or unsubstituted 5-membered to 7-membered
heterocycloalkyl including one or more heteroatoms selected from N, O, S and Si; substituted or unsubstituted 5-mem-
bered to 7-membered heterocycloalkyl including one or more heteroatoms selected from N, O, S and Si in which one
or more of substituted or unsubstituted C5-C5; heterocycloalkyl including one or more heteroatoms selected from N, O,
S and Si, a substituted or unsubstituted C4-C5, aromatic ring and substituted or unsubstituted C5-Cs heteroarylincluding
one or more heteroatoms selected from N, O, S and Si are fused; substituted or unsubstituted C5-C5( cycloalkyl; sub-
stituted or unsubstituted C5-Cs cycloalkyl in which one or more of substituted or unsubstituted C5-C5 heterocycloalkyl
including one or more heteroatoms selected from N, O, S and Si, a substituted or unsubstituted C4-C5, aromatic ring
and substituted or unsubstituted C5-C5, heteroaryl including one or more heteroatoms selected from N, O, S and Si are
fused; cyano; -NR1R42; -SiR13R14R5; -CR4; - SR47; substituted or unsubstituted (Cg-C5) ar (C4-C5) alkyl; substituted
or unsubstituted C4-Cj alkylamino; C3-C4 heteroaryl including one or more heteroatoms selected from N, O, S and Si
in which -SiRgR1gRyq is substituted; substituted or unsubstituted C¢-C 5 arylamino; substituted or unsubstituted C,-Cj
alkenyl; substituted or unsubstituted C,-Cs alkynyl; carboxyl; nitro or hydroxy; or form a monocyclic or multicyclic
aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being linked to an adjacent substituent through C5-C5,
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alkylene or C5-C5, alkenylene that does or does not include a fused ring;

R11 to Ryg are each independently hydrogen; substituted or unsubstituted C4-C5, alkyl; substituted or unsubstituted
Cg-C5q aryl; or substituted or unsubstituted C3-C3q heteroaryl including one or more heteroatoms selected from N, O
and Si, or form a monocyclic or multicyclic aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being linked to
an adjacent substituent through C5-C, alkylene or C5-C5, alkenylene that does or does not include a fused ring;

Rj to Ry are each independently hydrogen or a monovalent organic substituent; and

R; and Ry, Ry and Rj, Rg and Rg, R; and Rg, Rg and Rqg or Rg and R, form a monocyclic or multicyclic aliphatic ring,
or a monocyclic or multicyclic aromatic ring, by being linked through C5-Csq alkylene or C5-C3, alkenylene that does or
does not include a fused ring.

[0010] According to one embodiment, the organic material layer that includes the compound of Chemical Formula 1
is a light emitting layer.

[0011] According to another embodiment, the organic material layer that includes the compound of Chemical Formula
1 further includes a light emitting dopant.

[0012] According to still another embodiment, the organic material layer that includes the compound of Chemical
Formula 1 further includes a phosphorescent dopant.

Advantageous Effects

[0013] A Compound may be used as the material of an organic material layer of an organic light emitting device. The
compound may be used as a hole injection material, a hole transfer material, a light emitting material, an electron transfer
material, an electron injection material or the like in an organic light emitting device. In particular, the compound may
be used as a light emitting material of an organic light emitting device. In addition, the compound may be used as a host
material, particularly, a phosphorescent host material of the light emitting layer of an organic light emitting device.
[0014] When the compound is used as a light emitting material, there are advantages in that the material has excellent
light emitting efficiency compared to existing materials, long life span of a device can be expected due to excellent life
span properties of the material, and an organic light emitting device having improved power consumption can be man-
ufactured by inducing the enhancement of power efficiency. In addition, the compound can accomplish appropriate color
coordinates. Therefore, by using the compound , an organic light emitting device having high efficiency and long life
span can be provided.

Brief Description of the Drawings

[0015] Figs. 1 to 3illustrate the laminating order of electrodes and organic material layers of an organic light emitting
device according to embodiments of the present invention.

Detailed Description of the Embodiments

[0016] Hereinafter, the present invention will be described in detail.

[0017] A compound used according to the present invention may be represented by Chemical Formula 1. The com-
pound used according to the present invention is used as the material of an organic material layer of an organic light
emitting device depending on the structural and physical properties of a core structure. Specifically, Chemical Formula
1 has dibenzopentalene as the core structure. Dibenzopentalene is an antiaromatic molecule having a pentalene skeleton.
According to a Hiickel rule, all the carbon molecules within the skeleton share n electrons, and the molecule having 4n
number of n electrons has ’antiaromaticity’, and in this structure, reactivity improves due to the mobility improvement of
the m electrons within the structure having a covalent bonding. In addition, the molecule can have aromaticity with
excellent stability due to easy modification to a divalent anion form. Furthermore, the molecule having pentalene as a
skeleton has high stability disregard of its antiaromaticity, therefore, the molecule is useful in preparing transition metal
complexes having a sandwich form, and is useful as the material of an organic semiconductor or a dye having high
oxidation/reduction potential as a © electron conjugation molecule having a trapezoid form. In this respect, the core
structure of Chemical Formula 1 is different from the structure of dihydropentalene at the position of n electrons as shown
below.
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[0018] In "substituted or unsubstituted" of R4 to R, substituted means being each independently further substituted
with one or more selected from the group consisting of deuterium, halogen, C4-C3q alkyl in which halogen is substituted
or unsubstituted, Cg-Csq aryl, C3-Csq heteroaryl in which C4-Csq aryl is substituted or unsubstituted, 5-membered to 7-
membered heterocycloalkyl, 5-membered to 7-membered heterocycloalkyl in which one or more aromatic rings are
fused, C3-C3q cycloalkyl, C5-C5, cycloalkyl in which one or more aromatic rings are fused, tri(C4-Cs) alkylsilyl, di (C4-C5q)
alkyl (Cg-C5p) arylsilyl, tri (Cg-Csq) arylsilyl, C,-Csq alkenyl, C,-Cgq alkynyl, cyano, carbazolyl, -NR3;R35, -SiR33R34R35,
-ORg36, -SR37, (Cg-C3p) ar (C4-C5p) alkyl, (C4-Cgp) alkyl (Cg-C5p) aryl, C4-Csq alkyloxy, C4-Cjq alkylthio, Cg-Csq aryloxy,
Cg-C5g arylthio, carboxyl, nitro or hydroxy, and Rs4. to R37 are each independently hydrogen, C4-Cj, alkyl, C5-C5 aryl
or C3-Cj3q heteroaryl, or may form a monocyclic or multicyclic aliphatic ring, or a monocyclic or multicyclic aromatic ring,
by being linked to an adjacent substituent through C3-C3q alkylene or C3-C5, alkenylene that does or does not include
a fused ring.

[0019] The substituent including "alkyl", "alkoxy" and additional "alkyl" parts, which is described in the present speci-
fication, includes all linear or branched forms.

[0020] In the present specification, cycloalkyl includes monocyclic or multicyclic having 3 to 30 carbon atoms, and
specifically, includes all substituted or unsubstituted adamantyl, or substituted or unsubstituted C;-C5, bicycloalkyl.
Herein, multicyclic means a group in which cycloalkyl is directly bonded to or condensed with other ring groups. Herein,
the other ring groups may be cycloalkyl, but may also be other types of ring groups, for example, heterocycloalkyl, an
aromatic ring, heteroaryl or the like. The number of cycloalkyl carbon atoms may be 3 to 30, specifically 3 to 20, and
more specifically 5 to 12.

[0021] In the present specification, heterocycloalkyl includes S, O or N as a heteroatom, includes monocyclic or
multicyclic having 2 to 30 carbon atoms, and may be further substituted with other substituents. Herein multicyclic means
a group in which heterocycloalkyl is directly bonded to or condensed with other ring groups. Herein, the other ring groups
may be heterocycloalkyl, but may also be other types of ring groups, for example, cycloalkyl, an aromatic ring, heteroaryl
or the like. The number of heterocycloalkyl carbon atoms may be 2 to 30, specifically 2 to 20, and more specifically 3 to 12.
[0022] In the present specification, aryl is an organic radical derived from aromatic hydrocarbon by removing one
hydrogen, and includes a single or fused ring including a 4-membered to 7-membered ring and more preferably a 5-
membered or 6-membered ring, and also includes a structure in which one or more aryl are bonded through chemical
bonding. Specific examples of the aryl include phenyl, naphthyl, biphenyl, anthryl, indenyl, fluorenyl, phenanthryl, triphe-
nylenyl, pyrenyl, perylenyl, chrysenyl, naphthacenyl, fluoranthenyl, or the like, but are not limited thereto.

[0023] In the present specification, heteroaryl means an aryl group in which 1 to 4 heteroatoms selected from N, O
and S are included as an aromatic ring skeleton atoms, and the rest of the aromatic ring skeleton atoms is carbon, and
includes 5- to 6-membered monocyclic heteroaryl or multicyclic heteroaryl condensed with one or more benzene rings,
and may be partially saturated. In addition, the heteroaryl in the present specification also includes a structure in which
one or more heteroaryl are bonded through chemical bonding. The heteroaryl group includes a divalent aryl group in
which the heteroatom within the ring is oxidized or becomes 4-membered, and for example, an N-oxide or quaternary
salt is formed. Specific examples of the heteroaryl includes moonocyclic heteroaryl such as furyl, thienyl, pyrolyl, imida-
zolyl, pyrazolyl, thiazolyl, thiadiazolyl, isothiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, triazinyl, tetrazinyl, triazolyl, tetrazolyl,
furazanyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl, multicyclic heteroaryl such as benzofuryl, benzothienyl, isoben-
zofuryl, benzoimidazolyl, benzothiazolyl, benzoisothiazolyl, benzoisoxazolyl, benzooxazolyl, isoindolyl, indolyl, indazolyl,
benzothiadiazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinolizinyl, quinoxalinyl, carbazolyl, phenanthridinyl or
benzodioxolyl, a corresponding N-oxide thereof such as pyridyl N-oxide or quinolyl N-oxide, a quaternary salt thereof,
or the like, but are not limited thereto.

[0024] In addition, a "C4-C5 alkyl" group described in the present specification includes C4-C, alkyl or C4-C4 alkyl,
a "Cg-Cyq aryl" group includes Cg-Cyq aryl or Cg-Cy5 aryl. A "C3-Czq heteroaryl" group includes C3-C,q heteroaryl or
C5-C4, heteroaryl, a "C3-Cyq cycloalkyl" group includes C3-C,q cycloalkyl or C3-C; cycloalkyl. A "C,-C5, alkenyl or
alkynyl" group includes C,-Cyq alkenyl or alkynyl, or C,-C, alkenyl or alkynyl.

[0025] In the present specification, halogen includes F, CI, Br and I.

[0026] According to one embodiment of the present invention, R; to R, are each independently hydrogen, halogen,
substituted or unsubstituted C,-C5 alkyl, substituted or unsubstituted C¢-C5 aryl, substituted or unsubstituted C4-Cs
aryl in which one or more substituted or unsubstituted C5-C5, cycloalkyls are fused, substituted or unsubstituted C5-C5,
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heteroaryl, substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl, 5-membered to 7-membered
heterocycloalkyl in which one or more substituted or unsubstituted aromatic rings are fused, substituted or unsubstituted
C,-C5q cycloalkyl, C3-Csq cycloalkyl in which one or more substituted or unsubstituted aromatic rings are fused, cyano,
-NR11R12, -SiR13R14R 5, -OR 4, -SR 47, substituted or unsubstituted (Cg-C5) ar (C4-C5p) alkyl, substituted or unsubsti-
tuted C4-Cy( alkylamino, C5-C3, heteroaryl in which - SiR1gR1gR5 is substituted, substituted or unsubstituted Cg-Cs
arylamino, substituted or unsubstituted C,-C5, alkenyl, substituted or unsubstituted C,-C5, alkynyl, carboxyl, nitro or
hydroxy, or may form a monocyclic or multicyclic aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being
linked to an adjacent substituent through C5-C5 alkylene or C3-C3q alkenylene that does or does not include a fused ring;
[0027] R44toRyqare eachindependently substituted or unsubstituted C4-Csq alkyl, substituted or unsubstituted Cg-Cs
aryl or substituted or unsubstituted C5-C5, heteroaryl, or may form a monocyclic or multicyclic aliphatic ring, or a mono-
cyclic or multicyclic aromatic ring, by being linked to an adjacent substituent through (C5-C5) alkylene or (C3-Csq)
alkenylene that does or does notinclude afused ring; the heterocycloalkyl and heteroarylinclude one or more heteroatoms
selected from N, 0, S and Si.

[0028] According to one embodiment of the present invention, R, to R4 are each independently selected from hydro-
gen, halogen, alkyl such as methyl, ethyl, propyl, butyl, pentyl, hexyl, ethylhexyl, heptyl or octyl, aryl such as phenyl,
naphthyl, fluorenyl, biphenyl, phenanthryl, terphenyl, pyrenyl, perylenyl, spirobifluorenyl, fluoranthenyl, chrysenyl or
triphenylenyl, aryl in which one or more cycloalkyl are fused, such as 1,2-dihydroacenaphthyl, heteroaryl such as diben-
zothiophenyl, dibenzofuryl, carbazolyl, pyridyl, furyl, thienyl, quinolyl, triazinyl, pyrimidinyl, pyridazinyl, quinoxalinyl or
phenanthrolinyl, heterocycloalkyl in which one or more aromatic rings are fused, such as benzopyrolidino, benzopipe-
ridino, dibenzomorpholino or dibenzoazepino, or amino in which aryl such as phenyl, naphthyl, fluorenyl, biphenyl,
phenanthryl, terphenyl, pyrenyl, perylenyl, spirobifluorenyl, fluoranthenyl, chrysenyl or triphenylenyl, or heteroaryl such
as dibenzothiophenyl, dibenzofuryl, carbazolyl, pyridyl, furyl, thienyl, quinolyl, triazinyl, pyrimidinyl, pyridazinyl, quinoxal-
inyl, phenanthrolinyl is subsituted, aryloxy such as biphenyloxy, arylthio such as biphenylthio, aralkyl such as biphenyl-
methyl or triphenylmethyl, carboxyl, nitro or hydroxy, but R, to R, are not limited thereto, and may be further substituted
as in Chemical Formula 1.

[0029] According to one embodiment of the present invention, Ry and R, are each independently halogen; substituted
or unsubstituted C4-C5 alkyl; substituted or unsubstituted Cg-C5 aryl; substituted or unsubstituted Cg-C5q aryl in which
one or more of substituted or unsubstituted C3-C5, cycloalkyl, substituted or unsubstituted C5-C5, heteroaryl and sub-
stituted or unsubstituted 5-membered to 7-membered heterocycloalkyl are fused; substituted or unsubstituted C5-C5,
heteroaryl; substituted or unsubstituted C5-C5, heteroaryl in which one or more of substituted or unsubstituted C5-Cj
cycloalkyl, a substituted or unsubstituted C4-C5, aromatic ring and substituted or unsubstituted 5-membered to 7-mem-
bered heterocycloalkyl are fused; substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl; substituted
or unsubstituted 5-membered to 7-membered heterocycloalkyl in which one or more of substituted or unsubstituted
C5-C5p heterocycloalkyl, a substituted or unsubstituted Cg-C3q aromatic ring and substituted or unsubstituted C5-Cs
heteroaryl are fused; substituted or unsubstituted C5-C5, cycloalkyl; substituted or unsubstituted C5-C5, cycloalkyl in
which one or more of substituted or unsubstituted C5-C5 heterocycloalkyl, a substituted or unsubstituted C¢-C4, aromatic
ring and substituted or unsubstituted C5-C5, heteroaryl are fused; cyano; -NR4R15; -ORg; -SR7; substituted or un-
substituted (Cg-C3g) ar (C4-Csq) alkyl; substituted or unsubstituted C4-C5,y alkylamino; Cs-Csq heteroaryl in which
-SiR4gR1gRyq is substituted; substituted or unsubstituted Cg-C3y arylamino; substituted or unsubstituted C,-C5 alkenyl;
substituted or unsubstituted C,-C5q alkynyl; carboxyl; nitro or hydroxy; or may form a monocyclic or multicyclic aliphatic
ring, or a monocyclic or multicyclic aromatic ring, by being linked to an adjacent substituent through C5-C5 alkylene or
C5-Cj3q alkenylene that does or does not include a fused ring.

[0030] According to one embodiment of the present invention, at least one of R and R, has seven or more carbons
in ring members.

[0031] According to one embodiment of the present invention, at least one of R4 and R, includes two or more rings.
[0032] According to one embodiment of the present invention, R, and R, are different from each other.

[0033] According to one embodiment of the present invention, at least one of Ry and R, is C4-C5 alkyl.

[0034] According to one embodiment of the presentinvention, Ry and R, may be selected from hydrogen, alkyl, phenyl,
naphthyl, anthracenyl, phenanthrenyl, pyrenyl, phenyl- or alkyl-substituted fluorenyl, phenyl-substituted or unsubstituted
carbazolyl, naphthyl-substituted phenyl, biphenyl, indenyl, acenaphthylenyl, fluoranthenyl, phenyl-substituted naphthyl,
indolyl, benzoxazolyl, benzothiazolyl and arylamine-substituted phenyl.

[0035] According to one embodiment of the present invention, R4 and R, may be selected from alkyl, naphthyl, an-
thracenyl, phenanthrenyl, pyrenyl, phenyl- or alkyl-substituted fluorenyl, phenyl-substituted or unsubstituted carbazolyl,
naphthyl-substituted phenyl, biphenyl, indenyl, acenaphthylenyl, fluoranthenyl, phenyl-substituted naphthyl, indolyl, ben-
zoxazolyl, benzothiazolyl and arylamine-substituted phenyl.

[0036] In Chemical Formula 1, R; to Ryq are each independently hydrogen; or a monovalent organic substituent. As
specific examples, R; to R,y are each independently hydrogen; halogen; substituted or unsubstituted C4-C3q alkyl;
substituted or unsubstituted Cg-C3q aryl; substituted or unsubstituted C4-C5 aryl in which one or more of substituted or
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unsubstituted C4-C5, cycloalkyl, substituted or unsubstituted C5-Cs, heteroaryl and substituted or unsubstituted 5-mem-
bered to 7-membered heterocycloalkyl are fused; substituted or unsubstituted C3-C3 heteroaryl; substituted or unsub-
stituted C3-C3( heteroaryl in which one or more of substituted or unsubstituted C5-C5, cycloalkyl, a substituted or un-
substituted Cg-C3y aromatic ring and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl are
fused; substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl; substituted or unsubstituted 5-mem-
bered to 7-membered heterocycloalkyl in which one or more of substituted or unsubstituted C5-C5, heterocycloalkyl, a
substituted or unsubstituted C4-C4 aromatic ring and substituted or unsubstituted C5-Cs, heteroaryl are fused; substi-
tuted or unsubstituted C5-C5 cycloalkyl; substituted or unsubstituted C5-C 5, cycloalkylin which one or more of substituted
or unsubstituted C3-C3( heterocycloalkyl, a substituted or unsubstituted C4-C5, aromatic ring and substituted or unsub-
stituted C5-C5q heteroaryl are fused; cyano; -NR4R5; -SiR¢3R14R15; -OR6; -SR7; substituted or unsubstituted (Cg-C5()
ar (C4-C5) alkyl; substituted or unsubstituted C4-C5 alkylamino; C5-Cs, heteroaryl in which - SiR4gR1gR5q is substituted,
substituted or unsubstituted C4-C4( arylamino; substituted or unsubstituted C,-C5, alkenyl; substituted or unsubstituted
C,-Cjyq alkynyl; carboxyl; nitro or hydroxy; or may form a monocyclic or multicyclic aliphatic ring, or a monocyclic or
multicyclic aromatic ring, by being linked to an adjacent substituent through C3-C5, alkylene or C5-C5( alkenylene that
does or does not include a fused ring.

[0037] According to one embodiment of the present invention, R5 to R are each independently hydrogen; substituted
or unsubstituted C4-C5 alkyl; substituted or unsubstituted Cg-C5 aryl; or may form a monocyclic or multicyclic aliphatic
ring, or a monocyclic or multicyclic aromatic ring, by being linked to an adjacent substituent through C5-C5 alkylene or
C5-Cj3 alkenylene that does or does not include a fused ring.

[0038] According to one embodiment of the present invention, R5 to R¢g are each independently hydrogen; methyl or
phenyl, or may form a phenyl group with an adjacent substituent.

[0039] According to one embodiment of the present invention, R5 and Rq are each independently hydrogen; methyl
or phenyl, or form a phenyl group with an adjacent substituent, and Rj, R,, Rg, R7, Rg and R, are hydrogen.

[0040] According to one embodiment of the present invention, R,, Rs, Rg and Rq are each independently hydrogen;
methyl or phenyl, or form a phenyl group with an adjacent substituent, and R3, Rg, R; and R4, are hydrogen.

[0041] According to one embodiment of the present invention, Chemical Formula 1 may be represented by any one
of Chemical Formulae 2 to 9.

[Chemical Formula 2]

a9

[Chemical Formula 3]

Re Q‘QO 3R4
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[Chemical Formula 4]

[Chemical Formula 5]

[Chemical Formula 6]

[Chemical Formula 7]
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[Chemical Formula 8]

Qo

Rj

[Chemical Formula 9]
Ry

“"'/ (Rs)P

74 \ \
(Re)g /

Rz

[0042] In Chemical Formulae 2 to 9,

R, Ry, Rz and R, are the same as those defined in Claim 1,

p and q each independently represent an integer of 1 to 4,

Y1 to Y4 represent one of substituted or unsubstituted C5-Cj5, cycloalkyl, substituted or unsubstituted C5-C 5, heteroaryl,
substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl and substituted or unsubstituted Cg-Cs aryl,
or aring in which two or more of these rings are fused.

[0043] According to one embodiment, Chemical Formula 1 may be illustrated by the following structural formulae,
however, the scope of the present invention is not limited thereto.
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[0044] The compounds described in the present specification may be prepared with reference to preparation examples
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described later.

[0045] The presentinvention provides an organic light emitting device thatincludes a first electrode, a second electrode,
and one or more organic material layers provided between the first electrode and the second electrode, wherein one or
more layers of the organic material layers include the compound of Chemical Formula 1.

[0046] The laminating order of the electrodes and the organic material layers of the organic light emitting device
according to embodiments of the present invention is illustrated in Figs. 1 to 3. However, these diagrams are notintended
to limit the scope of the present invention, and the structures of organic light emitting devices known in the related art
may also be applied to the present invention.

[0047] According to Fig. 1, an organic light emitting device in which an anode (200), an organic material layer (300)
and a cathode (400) are laminated on a substrate (100) in consecutive order is shown by the diagram. However, the
structure of the organic light emitting device is not limited to this structure only, and as shown in Fig. 2, an organic light
emitting device in which a cathode, an organic material layer and an anode are laminated on a substrate in consecutive
order may be included.

[0048] Fig. 3 illustrates the case in which the organic material layer is a multilayer. An organic light emitting device
according to Fig. 3 includes a hole injection layer (301), a hole transfer layer (302), a light emitting layer (303), an electron
transfer layer (304) and an electron injection layer (305). However, the scope of the present invention is not limited to
this laminated structure, and when necessary, other layers except a light emitting layer may not be included, and other
necessary layers having other functions may be added.

[0049] An organic light emitting device according to the present invention may be prepared using methods known in
the related art except that the compound of Chemical Formula 1 is included in one or more layers of the organic material
layers.

[0050] The compound of Chemical Formula 1 may form one or more layers of the organic material layers alone in the
organic light emitting device. However, when necessary, the compound of Chemical Formula 1 may form the organic
material layers by being mixed with other materials.

[0051] The compound of Chemical Formula 1 may be used as a hole injection material, a hole transfer material, a
light emitting material, an electron transfer material, an electron injection material or the like in an organic light emitting
device. Particularly, the compound of Chemical Formula 1 may be used as a light emitting material of an organic light
emitting device, specifically as a host material of the light emitting layer, and particularly, as a phosphorescent host
material, and in this case, an organic light emitting device having high efficiency and long life span can be provided.
According to one specific example, the compound of Chemical Formula 1 may be used as a fluorescent blue host material.
[0052] According to one embodiment, the compound of Chemical Formula 1 may particularly function as an organic
light emitting compound, therefore, the organic material layer that includes the compound of Chemical Formula 1 is a
light emitting layer.

[0053] According to another embodiment, the compound of Chemical Formula 1 may function as a light emitting host
material, therefore, the organic material layer that includes the compound of Chemical Formula 1 further includes a light
emitting dopant.

[0054] According to another embodiment, the organic material layer that includes the compound of Chemical Formula
1 further includes a fluorescent dopant.

[0055] According to another embodiment, the organic material layer that includes the compound of Chemical Formula
1 further includes a blue fluorescent dopant.

[0056] According to another embodiment, the organic material layer that includes the compound of Chemical Formula
1 further includes a phosphorescent dopant.

[0057] The light emitting dopant applied to an organic light emitting device of the present invention is not particularly
limited, however, the compounds of the following Chemical Formula 10 may be illustrated.

[Chemical Formula 10] M1L1011.102] 103
[0058] Herein, M is selected from the group consisting of metals of group 7, group 8, group 9, group 10, group 11,

group 13, group 14, group 15 and group 16, and ligands L101, 102 and L1093 are each independently selected from the
following structures.
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[0059] In Chemical Formula 10,

Ryo1 to Ryp3 are each independently hydrogen, deuterium, C4-Cj5, alkyl in which halogen is substituted or unsubstituted,
Cg-C3q aryl in which C4-Cyq alkyl is substituted or unsubstituted, or halogen;

Roos4 to Ry4g are each independently hydrogen, deuterium, substituted or unsubstituted C4-C5, alkyl, substituted or
unsubstituted C4-Csq alkoxy, substituted or unsubstituted C5-C5, cycloalkyl, substituted or unsubstituted C,-C5, alkenyl,
substituted or unsubstituted C4-C5 aryl, substituted or unsubstituted mono- or di-(C4-C3) alkylamino, substituted or
unsubstituted mono- or di-(C4-C3q)arylamino, SF5, substituted or unsubstituted tri(C4-C5) alkylsilyl, substituted or un-
substituted di (C4-C5) alkyl (C4-C3q) arylsilyl, substituted or unsubstituted tri (Cg-Cs) arylsilyl, cyano, or halogen;
Ry to Ryy3 are each independently hydrogen, deuterium, C4-Cj5q alkyl in which halogen is substituted or unsubstituted,
Cg-C5p aryl in which C4-C5 alkyl is substituted or unsubstituted:;

Ro,4 and Ryo5 are each independently hydrogen, deuterium, substituted or unsubstituted C4-C5q alkyl, substituted or
unsubstituted C4-C5q aryl, or halogen, or Ryo4 and Ryo5 may form amonocyclic or multicyclic aliphaticring, ora monocyclic
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or multicyclic aromatic ring, by being linked through C5-C,, alkylene or C5-C,, alkenylene that does or does not include
a fused ring;

Roog is substituted or unsubstituted C4-Csq alkyl, substituted or unsubstituted C4-C5q aryl, substituted or unsubstituted
C5-C5 heteroaryl, or halogen;

Ryo7 to Ryyg are each independently hydrogen, deuterium, substituted or unsubstituted C4-C5, alkyl, substituted or
unsubstituted Cg-Cs aryl, or halogen;

Ry, and Ry34 are each independently hydrogen, C,-C, alkyl in which halogen is substituted or unsubstituted, C4-Cy
aryl, halogen, cyano, tri (C4-Cyg)alkylsilyl, di (C4-C5q) alkyl (Cg-Coq)arylsilyl, tri(Cg-Cog)arylsilyl, C4-C,q alkoxy, C4-Cyq
alkylcarbonyl, C¢-C, arylcarbonyl, di (C4-C4g)alkylamino or di (Cg-C5g) arylamino, or R,3q and R,34 form a monocyclic
or multicyclic aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being linked through C3-C, alkylene or
C5-C,, alkenylene that does or does not include a fused ring;

The alkyl, aryl, or a monocyclic or multicyclic aliphatic ring or a monocyclic or multicyclic aromatic ring formed by being
linked through C5-C,, alkylene or C5-C,, alkenylene that does or does not include a fused ring, which are included in
Ro30 and R,34, may be further substituted with one or more substituents selected from C-Cyq alkyl in which halogen is
substituted or unsubstituted, halogen, cyano, tri (C4-Cy) alkylsilyl, di (C4-Cyq) alkyl (C4-Cyq) arylsilyl, tri(C6-Cyq)arylsilyl,
C4-Cyqalkoxy, C4-Cyq alkylcarbonyl, C4-C,q arylcarbonyl, di (C4-Cyq) alkylamino, di (Cg-C»() arylamino, phenyl, naphthyl,
anthryl, fluorenyl or spirobifluorenyl, or may be further substituted with phenyl or fluorenylin which one or more substituents
selected from the group consisting of (C4-C,) alkyl in which halogen is substituted or unsubstituted, halogen, cyano,
tri(C4-Cyg)alkylsilyl, di(C4-Cyq) alkyl (Cg-Cyp) arylsilyl, tri (Cg-Coq) arylsilyl, (C4-Cyq) alkoxy, (C5-C,q) alkylcarbonyl,
(Ce-Cy) arylcarbonyl, di(C4-Cyg)alkylamino, di(Cg-Coq)arylamino, phenyl, naphthyl, anthryl, fluorenyl, and spirobifluore-
nyl are substituted;

R235 to Rosg are each independently hydrogen, (C4-Cyg)alkyl in which halogen is substituted or unsubstituted, (C4-Cy)
alkoxy, (C3-C4,) cycloalkyl, halogen, cyano, (Cg-Cyg)aryl, (C4-Cyg) heteroaryl, tri (C4-Cy) alkylsilyl, di (C4-Cyq) alkyl
(Cg-Cyp) arylsilyl or tri (Cg-C,) arylsilyl; and

Qis
RaasR RagrRosflasfom
Ray1 Rogn E)%’?\ ¥
‘o' ,

RauRoss op Rzae Raso

and Ry, 1 to Ry5, are each independently hydrogen, C4-Cg alkyl in which halogen is substituted or unsubstituted, C4-C5,
alkoxy, halogen, C4-Cgq aryl, cyano, Cs-Cgq cycloalkyl, or Ry,4 to Rys, may form a Cs-C- spiro ring or a C5-Cq fused
ring by being linked to an adjacent substituent through alkylene or alkenylene, or may form a C5-C fused ring by being
linked to Ryp7 or Rygg through alkylene or alkenylene.

[0060] mis selected from Ir, Pt, Pd, Rh, Re, Os, Tl, Pb, Bi, In, Sn, Sb, Te, Au and Ag, and the compound of Chemical
Formula 10 includes those illustrated in Korean Patent Application No. 10-2009-0037519, but is not limited thereto.
[0061] Inthe organiclightemitting device of the presentinvention, the organic material layer thatincludes the compound
of Chemical Formula 1 may further include one or more compounds selected from the group consisting of arylamine-
based compounds or styrylarylamine-based compounds. The arylamine-based compound or styrylarylamine-based
compound alsoincludes those illustrated in Korean Patent Application No. 10-2008-0123276 or Korean Patent Application
No. 10-2008-0107606, but is not limited thereto.

[0062] In addition, in the organic light emitting device of the present invention, the organic material layer that includes
the compound of Chemical Formula 1 may further include one or more metals or complex compounds selected from
the group consisting of group 1, group 2, period 4 and period 5 transition metals, lanthanide-series metals, and organic
metals of d-transition atoms.

[0063] The organic light emitting device according to the present invention may be manufactured as an organic light
emitting device that emits white light by further including one or more organic materials that emit blue, red or green light
in addition to the compound of Chemical Formula 1. For example, the organic light emitting device may be manufactured
to emit white light by including two or more light emitting materials in one organic material layer, or including two or more
light emitting layers that emit different light emitting colors.

[0064] The organic light emitting device may include a light emitting layer and a charge generation layer together.
[0065] In the organic light emitting device according to the present invention, materials other than the compound of
Chemical Formula 1 are illustrated below, however, these are for the illustrative purposes only, and do not intend to limit
the scope of the present invention, and these materials may be substituted with materials known in the related art.
[0066] Asthe anode material, materials having relatively large work function may be used, and transparent conductive
oxides, metals, conductive polymers or the like may be used.

[0067] As the cathode material, materials having relatively small work function may be used, and metals, metal oxides,
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conductive polymers or the like may be used.

[0068] As the hole transfer material, a pyrazoline derivative, an arylamine-based derivative, a stilbene derivative, a
triphenyldiamine derivative or the like may be used, and a low molecular or high molecular material may also be used.
[0069] As the light emitting material, a red, green or blue light emitting material may be used, and when necessary,
two or more light emitting materials may be mixed and used. In addition, as the light emitting material, a fluorescent
material may be used, but a phosphorescent material may also be used. As the light emitting material, materials that
emit alone by bonding the holes and the electrons injected from an anode and a cathode, respectively, may be used,
however, materials in which a host material and a dopant material are both involved in light emitting may also be used.
[0070] As the electron transfer material, an oxadiazole derivative, anthraquinodimethane and a derivative thereof,
benzoquinone and a derivative thereof, naphthoquinone and a derivative thereof, anthraquinone and a derivative thereof,
tetracyanoanthraquinodimethane and a derivative thereof, a fluorenone derivative, diphenyldicyanoethylene and a de-
rivative thereof, a diphenoquinone derivative, 8-hydroxyquinoline and a metal complex of a derivative thereof, or the
like, may be used, and a high molecular material as well as a low molecular material may also be used.

[0071] Asthe electron injection material, for example, LiF is typically used in the related industry, however, the present
invention is not limited thereto.

[0072] Hereinafter, an organic light emitting compound according to the present invention, the preparation method
thereof, and light emitting properties of the device will be described with reference to representative compounds of the
presentinvention in order to understand the presentinvention in detail, however, this is only toillustrate the embodiments,
and the scope of the present invention is not limited to these compounds.

[Preparation Example 1] Preparation of Compound 1

[0073]
oo — ey,

1-1 1-2 1

Preparation of Compound 1-1

[0074] After 10 g (42.7 mmol) of dibenzopentalenedione and 22.5 g (108 mmol) of phosphorus pentachloride were
placed in a vessel, the vessel was sealed and heated until a liquid formed, and then an excess acetic acid solution was
added thereto and the result was stirred for 48 hours. After the reaction completed, the compound was filtered using
water, and then the liquid was extracted using water and diethylether. The solution was vacuum distilled, and separated
and purified using a column, resulting in 5.8 g (16.9 mmol) of Compound 1-1.

Preparation of Compound 1-2

[0075] 5 g (14.6 mmol) of Compound 1-1 was dissolved in acetic acid, and then the mixture was heated under reflux
for 4 hours. After the reaction completed, the result was extracted using diethylether and water, and recrystallized using
ethyl acetate, resulting in 3 g (14.6 mmol) of Compound 1-2.

Preparation of Compound 1

[0076] A solution in which 6 g (29.4 mmol) of Compound 1-2 and 0.12 ml (4.7 mmol) of bromine were dissolved in
300 ml of carbon disulfide was stirred for 12 hours at 0°C. After the stirring, the carbon disulfide was removed by vacuum
distillation, and 19.6 g (117.5 mmol) of silver nitrate was added thereto. The mixture was dissolved in 250 ml of benzene,
and the result was heated under reflux for 2 hours. After the reaction completed, the solution was vacuum distilled, and
separated and purified using a column, resulting in 2.8 g (14.1 mmol) of Compound 1.

[Preparation Example 2] Preparation of Compound 5

[0077]
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Preparation of Compound 5-1

[0078] To a solution in which 337 mg (1.77 mmol) of Cul and 744 mg (1.06 mmol) of Pd(PPh3),Cl, were dissolved in
150 ml of triethylamine, 3.2 g (31.8 mmol) of phenylacetylene and 10 g (35.3 mml) of 1-bromo-2-iodobenzene were
added in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed,
the result was washed with an ammonium chloride solution and then extracted using ethyl acetate. The solution was
vacuum distilled, and separated and purified using a column, resulting in 9 g (35.0 mmol) of Compound 5-1.

Preparation of Compound 5

[0079] After 4.3 g (39 mmol) of hydroquinone, 12.67 g (38.9 mmol) of Cs,CO4, 5.9 g (38.9 mmol) of CsF, 0.12 g (0.59
mmol) of P(t-Bu); and 0.27 g (0.29 mmol) of Pd,(dba); were placed in a reaction vessel, a solution in which 5 g (19.45
mmol) of Compound 5-1 was dissolved in 150 ml of 1,4-dioxane was added thereto, and then the mixture was stirred
for 24 hours at 120°C. After the reaction completed, the reaction solution was dissolved in toluene and then extracted,
and residual water was removed using magnesium sulfate. The solution was vacuum distilled, and separated and purified
using a column, resulting in 5.5 g (15.5 mmol) of Compound 5.

[Preparation Example 3] Preparation of Compound 6

[0080]

R Sy OC
8-3

R R
R --~» C
- . g

Preparation of Compound 6-1

[0081] A solution in which 15 g (82.4 mmol) of 2-bromobenzonitrile and 16.2 g (98.9 mmol) of PhSOOH were dissolved
in 100 ml of DMF was heated under reflux for 2 hours at 80°C. After the reaction completed, the result was extracted
using ethyl acetate and water, and the solution obtained was vacuum distilled. The obtained solid was separated and
purified using a column, and 18.0 g (70.0 mmol) of Compound 6-1 was obtained.

Preparation of Compound 6-2

[0082] 15 g (58.3 mmol) of Compound 6-1, 60 ml of 1M DIBAL solution and 45 ml of dichloromethane was placed in
a reaction vessel in consecutive order, and the mixture was stirred for 2 hours at -78°C. After that, an excess 1M
ammonium chloride solution was added thereto and the result was stirred for additional 1 hour. After the reaction
completed, the result was extracted using dichloromethane and a hydrochloric acid solution, and the solution obtained
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was vacuum distilled. The obtained solid was separated and purified using a column, and 12.1 g (46.6 mmol) of Compound
6-2 was obtained.

Preparation of Compound 6-3

[0083] After 10 g (38.4 mmol) of Compound 6-2 and 7 ml (46 mmol) of CIP(O)OEt, were dissolved in 125 ml of THF,
the mixture was stirred for 15 minutes at -78°C. After that, 75 ml of an 1M LiHMDS solution was placed in a reaction
vessel, and the result was stirred for 2 hours at room temperature. After the temperature of the reaction vessel was
again lowered to -78°C, 200ml of an 1M DIBAL solution was added thereto, and the result was stirred for 2 hours at
room temperature. After the reaction completed, an ammonium chloride solution was added thereto, the result was
shortly stirred, then the solution was extracted using dichloromethane, and the liquid obtained was vacuum distilled. The
obtained solid was separated and purified using a column, and 4.6 g (23 mmol) of Compound 6-3 was obtained.

Preparation of Compound 6-4

[0084] After5g (25 mmol) of Compound 6-3 and 4.7 g (27.4 mmol) of IBr were dissolved in 150 ml of dichloromethane,
the mixture was stirred for 1 hour at -78°C. After the reaction completed, a sodium sulfite solution was added thereto,
and then the result was shortly stirred. Next, the solution was extracted using an organic solvent, and the liquid obtained
was vacuum distilled. The obtained solid was separated and purified using a column, and 6.3 g (15.4 mmol) of Compound
6-4 was obtained.

Preparation of Compound 6-5

[0085] After 5 g (12.2 mmol) of Compound 6-4, 3.1 g (18.4 mmol) of 1-naphthyl boronic acid, 1.4 g (1.2 mmol) of
Pd(PPhs),, and 7.8 g (36.9 mmol) of K;PO, were dissolved in 37 ml of 1,4-dioxane and 13 ml of water, the mixture was
heated under reflux for 2 hours at 90°C. After the reaction completed, an ammonium chloride solution was added thereto,
the solution was extracted using an organic solvent, and the liquid obtained was vacuum distilled. The obtained solid
was separated and purified using a column, and 4.3 g (10.4 mmol) of Compound 6-5 was obtained.

Preparation of Compound 6

[0086] After6 g (14.7 mmol) of Compound 6-5, 2.7 g (22.1 mmol) of phenylboronic acid, 1.7 g (1.5 mmol) of Pd(PPh3),
and 9.4 g (44.2 mmol) of K3PO, were dissolved in 45 ml of 1,4-dioxane and 15 ml of water, the mixture was heated
under reflux for 2 hours at 90°C. After the reaction completed, an ammonium chloride solution was added thereto, the
solution was extracted using an organic solvent, and the liquid obtained was vacuum distilled. The obtained solid was
separated and purified using a column, and 5.4 g (13.3 mmol) of Compound 6 was obtained.

[Preparation Example 4] Preparation of Compound 66

[0087]

O OO O
Qﬁg@ - . Qﬁg@
: G

66 86

[0088] After5 g (12.2 mmol) of Compound 6-5, 5.8 g (18.4 mmol) of phenylboronic acid, 1.4 g (1.2 mmol) of Pd(PPh),,
and 7.8 g (36.9 mmol) of K;PO, were dissolved in 37 ml of 1,4-dioxane and 13 ml of water, the mixture was heated
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under reflux for 2 hours at 90°C. After the reaction completed, an ammonium chloride solution was added thereto, the
solution was extracted using an organic solvent, and the liquid obtained was vacuum distilled. The obtained solid was
separated and purified using a column, and 5.5 g (9.2 mmol) of Compound 66 was obtained.

[Preparation Example 5] Preparation of Compound 82

[0089]

Brm Br Br Br
Br Br Br ) Br
8241 B2-2

.

o . OO I Q@‘QQO
g

82-3 §2

Preparation of Compound 82-1

[0090] After 4 g (10 mmol) of 2,3,5,6-tetrabromobenzene and 5 ml (70 mmol) of furan were dissolved in 50 ml of THF,
25 ml of a 0.5M n-BulLi solution was added thereto at -78°C, and then the mixture was stirred for 18 hours. After the
reaction completed, small amount of methanol was added thereto, the result was extracted using an organic solvent,
and the solution obtained was vacuum distilled. The obtained solid was recrystallized using hexane and methanol, and
2.0 g (6.5 mmol) of Compound 82-1 was obtained.

Preparation of Compound 82-2

[0091] 8.7 g (132 mmol) of zinc powder and 8.7 ml (79 mmol) of titanium tetrachloride were dissolved in 200 ml of
THF, and the mixture was heated under reflux for 18 hours. After the mixture was cooled to room temperature, a solution
in which 4 g (13.2 mmol) of Compound 82-1 was dissolved in THF was added thereto, and the result was heated under
reflux for 18 hours. After the reaction completed, an HCI solution was introduced thereto, the result was extracted using
an organic solvent, and the solution obtained was vacuum distilled. The obtained solid was separated and purified using
a column, and 3.1 g (11.0 mmol) of Compound 82-2 was obtained.

Preparation of Compound 82-3

[0092] 2 g (7.0 mmol) of Compound 82-2, 0.7 g (7.0 mmol) of phenylacetylene, 0.3 g (0.3 mmol) of Pd(PPh3),Cl, and
4.5 g (21.0 mmol) of Cul were placed in a reaction vessel in consecutive order, dissolved in 30 ml of triethylamine, and
the mixture was heated under reflux for 18 hours at 100°C. After the reaction completed, an HCI solution was introduced
thereto, the result was extracted using an organic solvent, and then residual water was removed using sodium sulfate.
After the solution was vacuum distilled, the obtained solid was separated and purified using a column, and 1.0 g (3.3
mmol) of Compound 82-3 was obtained.

Preparation of Compound 82

[0093] 5.5 g (18.0 mmol) of Compound B2-3, 5.9 g (9.0 mmol) of Ni(PPh3),Cl, and 1.8 g (26.9 mmol) of zinc powder
were placed in a reaction vessel in consecutive order, were dissolved in 80 ml of tetrahydrofuran and 20 ml of diethylether,
and the mixture was heated under reflux for 24 hours at 80°C. After the reaction completed, the result was extracted
using an organic solvent, and the solution obtained was vacuum distilled. The obtained solid was separated and purified
using a column, and 1.5 g (3.2 mmol) of Compound 82 was obtained.
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[Preparation Example 6] Preparation of Compound 107

[0094]

o —— oV

g2-2 10741 107

Preparation of Compound 107-1

[0095] 4 g (14.0 mmol) of Compound 82-2, 2.1 g (14.0 mmol) of phenylacetylene, 0.5 g (0.7 mmol) of Pd(PPhs),Cl,
and 8.9g (42.0 mmol) of Cul were placed in a reaction vessel in consecutive order, were dissolvedin 60 ml of triethylamine,
and the mixture was heated under reflux for 18 hours at 100°C. After the reaction completed, an HCI solution was
introduced thereto, the result was extracted using an organic solvent, and then residual water was removed using sodium
sulfate. After the solution was vacuum distilled, the obtained solid was separated and purified using a column, and 2.1
g (5.9 mmol) of Compound 107-1 was obtained.

Preparation of Compound 107

[0096] 4 g (11.2 mmol) of Compound 107-1, 3.7 g (5.6 mmol) of Ni(PPh3),Cl, and 1.1 g (16.8 mmol) of zinc powder
were placed in a reaction vessel in consecutive order, were dissolved in 48 ml of tetrahydrofuran and 12 ml of diethylether,
and the mixture was heated under reflux for 24 hours at 80°C. After the reaction completed, the result was extracted
using an organic solvent, and the solution obtained was vacuum distilled. The obtained solid was separated and purified
using a column, and 683 mg (1.2 mmol) of Compound 107 was obtained.

[Preparation Example 7] Preparation of Compound 116

[0097]

s ()

1161

Preparation of Compound 116-1

[0098] After 10 g (55.2 mmol) of 3-bromophenylacetylene, 14.3 g (82.9 mmol) of 2-naphthyl boronic acid, 6.4 g (5.5
mmol) of Pd(PPh3), and 35.2 g (165 mmol) of K;PO,4 were dissolved in 150 ml of 1,4-dioxane and 50 ml of water, the
mixture was heated under reflux for 2 hours at 90°C. After the reaction completed, an ammonium chloride solution was
added thereto, the solution was extracted using an organic solvent, and the liquid obtained was vacuum distilled. The
obtained solid was separated and purified using a column, and 10.2 g (44.7 mmol) of Compound 116-1 was obtained.
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Preparation of Compound 116-2

[0099] To a solution in which 417 mg (2.2 mmol) of Cul and 922 mg (1.3 mmol) of Pd(PPh;),Cl, were dissolved in
400 ml of triethylamine, 10 g (43.8 mmol) of Compound 116-1 and 12.5 g (43.8 mml) of Compound 82-2 were added in
consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed, the result
was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was vacuum
distilled, and then separated and purified using a column, resulting in 9 g (43.4 mmol) of Compound 116-2.

! C
o
8nBuyCl
SnBuy I |

;r I Br o .

116-3 1164

Preparation of Compound 116-3

[0100] After the temperature of a solution in which 8 g (24.0 mmol) of 2-bromo-3-iodonaphthalene was dissolved in
12 ml of tetrahydrofuran was lowered to -78°C, a 2.5M n-BuLi solution was added thereto, and the mixture was stirred
for 40 minutes. After the reaction vessel was warmed to room temperature, 8.6 g (26.4 mmol) of SnBu;Cl was added
thereto, and the result was stirred for 18 hours. When the reaction completed, the result was washed with an ammonium
chloride solution, extracted using an organic solvent, and residual water was removed using magnesium sulfate. The
solution was vacuum distilled, and then separated and purified using a column, resulting in 11.9 g (24.0 mmol) of 116-3.

Preparation of Compound 116-4

[0101] To a solution in which 38 mg (0.1 mmol) of Cul and 85 mg (0.1 mmol) of Pd(PPhj3),Cl, were dissolved in 20
ml of triethylamine, 2 g (4.0 mmol) of Compound 116-3 and 0.6 g (4.0 mml) of 1-ethynylnaphthalene were added in
consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed, the result
was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was vacuum
distilled, and then separated and purified using a column, resulting in 2.2 g (3.9 mmol) of Compound 116-4.

27



(]

10

15

20

25

30

35

40

45

50

55

EP 2 765 832 B1

selps o~
Il + Il EE— 1!'g![§ihgvﬂi3‘il
g o 94

116

Preparation of Compound 116

[0102] 1.1 g (9.7 mmol) of hydroquinone, 3.2 g (9.7 mmol) of Cs,CO4, 1.5 g (9.7 mmol) of CsF, 0.03 g (0.15 mmol)
of P(t-Bu); and 0.07 g (0.07 mmol) of Pd,(dba); were placed in a reaction vessel, and after a solution in which 2.1 g
(4.8 mmol) of Compound 116-2 and 3 g (5.3 mmol) of Compound 116-4 were dissolved in 75 ml of 1,4-dioxane was
added thereto, the mixture was stirred for 24 hours at 150°C. After the reaction completed, the reaction solution was
dissolved in toluene and then extracted, and residual water was removed using magnesium sulfate. The solution was
vacuum distilled, and separated and purified using a column, resulting in 1.2 g (1.8 mmol) of Compound 116.

[Preparation Example 8] Preparation of Compound 139

Preparation of Compound 139-1

[0103]

139-1

[0104] To a solution in which 0.17 g (0.9 mmol) of Cul and 0.37 g (0.5 mmol) of Pd(PPh3),Cl, were dissolved in 400
ml of triethylamine, 5 g (17.5 mmol) of 1,2-dibromonaphthalene and 2.7 g (17.5 mml) of 2-ethynylnaphthalene were
added in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed,
the result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was
vacuum distilled, and then separated and purified using a column, resulting in 3 g (8.4 mmol) of Compound 139-1.

Preparation of Compound 139-2

[0105]
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[0106] To a solution in which 0.17 g (0.9 mmol) of Cul and 0.37 g (0.5 mmol) of Pd(PPhj),Cl, were dissolved in 400
ml of triethylamine, 5 g (17.5 mmol) of 1,2-dibromonaphthalene and 1.8 g (17.5 mml) of phenylacetylene were added
in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed, the
result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was vacuum
distilled, and then separated and purified using a column, resulting in 2.3 g (7.3 mmol) of Compound 139-2.

Preparation of Compound 139

[0107]

S ee 'e
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[0108] 1.3 g(11.8 mmol) of hydroquinone, 3.8 g (11.8 mmol) of Cs,CO3, 1.8 g (11.8 mmol) of CsF, 0.03 g (0.17 mmol)
of P(t-Bu)5 and 0.08 g (0.09 mmol) of Pd,(dba); were placed in a reaction vessel, and after a solution in which 2 g (4.8
mmol) of Compound 139-1 and 2 g (5.3 mmol) of Compound 139-2 were dissolved in 60 ml of 1,4-dioxane was added
thereto, the mixture was stirred for 24 hours at 150°C. After the reaction completed, the reaction solution was dissolved
in toluene and then extracted, and residual water was removed using magnesium sulfate. The solution was vacuum
distilled, and separated and purified using a column, resulting in 1.5 g (3.0 mmol) of Compound 139.

[Preparation Example 9] Preparation of Compound 163

Preparation of Compound 163-1

[0109]

¢
. = CCC
VA |
99

1631

[0110] To a solution in which 0.17 g (0.9 mmol) of Cul and 0.37 g (0.5 mmol) of Pd(PPh3),Cl, were dissolved in 400
ml of triethylamine, 5 g (17.5 mmol) of 1,2-dibromonaphthalene and 3.5 g (17.5 mml) of 9-ethynylanthracene were added
in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed, the
result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was vacuum
distilled, and then separated and purified using a column, resulting in 2.8 g (6.8 mmol) of Compound 163-1.

Preparation of Compound 163-2

[0111]
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[0112] To a solution in which 0.17 g (0.9 mmol) of Cul and 0.37 g (0.5 mmol) of Pd(PPh3),Cl, were dissolved in 400
ml of triethylamine, 5 g (17.5 mmol) of 1,2-dibromonaphthalene and 2.7 g (17.5 mml) of 1-ethynylnaphthalene were
added in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed,
the result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was
vacuum distilled, and then separated and purified using a column, resulting in 2.9 g (8.2 mmol) of Compound 163-2.

Preparation of Compound 163

990
COO r
I + | — OQ‘QQQ
o9l 99 99

[0114] 1.7 g (15.2 mmol) of hydroquinone, 5.0 g (15.2 mmol) of Cs,CO3, 2.3 g (15.2 mmol) of CsF, 0.05 g (0.23 mmol)
of P(t-Bu)3 and 0.10 g (0.11 mmol) of Pd,(dba); were placed in a reaction vessel, and after a solution in which 3.1 g
(7.6 mmol) of Compound 163-1 and 3 g (8.4 mmol) of Compound 163-2 were dissolved in 100 ml of 1,4-dioxane was
added thereto, the mixture was stirred for 24 hours at 150°C. After the reaction completed, the reaction solution was
dissolved in toluene and then extracted, and residual water was removed using magnesium sulfate. The solution was
vacuum distilled, and separated and purified using a column, resulting in 1.8 g (3.0 mmol) of Compound 163.

[0113]

[Preparation Example 10] Preparation of Compound 206

Preparation of Compound 206-1

[0115]

»
@ 0

il
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206-1

[0116] To a solution in which 0.1 g (0.5 mmol) of Cul and 0.22 g (0.3 mmol) of Pd(PPhs),Cl, were dissolved in 200
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ml of triethylamine, 3 g (10.5 mmol) of 1,2-dibromonaphthalene and 1.6 g (10.5 mml) of 2-ethynylnaphthalene were
added in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed,
the result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was
vacuum distilled, and then separated and purified using a column, resulting in 1.6 g (4.5 mmol) of Compound 206-1.

Preparation of Compound 206-2

[0117]

206-2

[0118] To a solution in which 0.1 g (0.5 mmol) of Cul and 0.22 g (0.3 mmol) of Pd(PPhs),Cl, were dissolved in 200
ml of triethylamine, 3 g (10.5 mmol) of 1,2-dibromonaphthalene and 1.6 g (10.5 mml) of 1-ethynylnaphthalene were
added in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed,
the result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was
vacuum distilled, and then separated and purified using a column, resulting in 1.2 g (3.3 mmol) of Compound 206-2.

Preparation of Compound 206

[0119]

Br l 8
L+ I — - 49
206

[0120] 1.1 g (10.1 mmol) of hydroquinone, 3.3 g (10.1 mmol) of Cs,CO3, 1.5 g (10.1 mmol) of CsF, 0.04 g (0.2 mmol)
of P(t-Bu); and 0.07 g (0.08 mmol) of Pd,(dba); were placed in a reaction vessel, and after a solution in which 1.8 g
(5.0 mmol) of Compound 206-1 and 2 g (5.5 mmol) of Compound 206-2 were dissolved in 100 ml of 1,4-dioxane was
added thereto, the mixture was stirred for 24 hours at 150°C. After the reaction completed, the reaction solution was
dissolved in toluene and then extracted, and residual water was removed using magnesium sulfate. The solution was
vacuum distilled, and separated and purified using a column, resulting in 1.1 g (2.0 mmol) of Compound 206.

[Preparation Example 11] Preparation of Compound 244

Preparation of Compound 244-1

[0121]
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244-1

[0122] To a solution in which 0.07 g (0.4 mmol) of Cul and 0.15 g (0.2 mmol) of Pd(PPhj3),Cl, were dissolved in 60
ml of triethylamine, 2 g (7.0 mmol.) of 1-bromo-2-iodobenzene and 1.1 g (7.0 mml) of 1-ethynylnaphthalene were added
in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction completed, the
result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The solution was vacuum
distilled, and then separated and purified using a column, resulting in 1.7 g (5.6 mmol) of Compound 244-1.

Preparation of Compound 244-2

[0123]

()

.
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seog m !

[0124] To a solution in which 0.07 g (0.4 mmol) of Cul and 0.15 g (0.2 mmol) of Pd(PPhj3),Cl, were dissolved in 80
ml of triethylamine, 2 g (7.0 mmol) of 1,2-dibromonaphthalene and 1.7 g (7.0 mml) of 9,9-diethyl-2-ethynyl-9H-fluorene
were added in consecutive order, and the mixture was stirred for 24 hours at room temperature. After the reaction
completed, the result was washed with an ammonium chloride solution, and then extracted using ethyl acetate. The
solution was vacuum distilled, and then separated and purified using a column, resultingin 1.1 g (2.5 mmol) of Compound
244-2,

Preparation of Compound 244

[0125]
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244

[0126] 1.3 g (11.2 mmol) of hydroquinone, 3.8 g (11.2 mmol) of Cs,CO3, 1.8 g (11.2 mmol) of CsF, 0.04 g (0.18 mmol)
of P(t-Bu); and 0.08 g (0.09 mmol) of Pd,(dba); were placed in a reaction vessel, and after a solution in which 1.8 g
(5.9 mmol) of Compound 244-1 and 2.9 g (6.4 mmol) of Compound 244-2 were dissolved in 60 ml of 1,4-dioxane was
added thereto, the mixture was stirred for 24 hours at 150°C. After the reaction completed, the reaction solution was
dissolved in toluene and then extracted, and residual water was removed using magnesium sulfate. The solution was
vacuum distilled, and separated and purified using a column, resulting in 1.5 g (2.6 mmol) of Compound 244.

[0127] In addition, various compounds represented by Chemical Formulae 1 to 6 may be synthesized by introducing
various substituents using well-known methods with any one, two or more mixtures selected from 2,4-dichloropyrido[2,3-
d]pyrimidine (manufactured by OChem Incorporation), 2-chloro-pyrido[3,2-d]pyrimidine (manufactured by Anichem LLC),
pyrido[4,3-d]pyrimidin-4(3H)-one (manufactured by Aces Pharma, Inc.), 2-chloro-6,7-dimethyl-pteridine (manufactured
by International Laboratory Limited), 2-chloropteridine (manufactured by Princeton BioMolecular Research, Inc.), 3-
chloroquinoline (manufactured by Texas Biochemicals Inc.), 2,4-dichloroquinoline (manufactured by Shanghai PI Chem-
icals Ltd), 2,3-dichloroquinoline (manufactured by Aces Pharma, Inc.), 1-chloroisoquinoline (manufactured by Alfa Aesar,
China Ltd.), 1,3-dichloroisoquinoline (manufactured by Aalen Chemical Co. Ltd.) and 1,4-dichloroisoquinoline (manu-
factured by Bepharm Ltd) as a starting material.

[0128] Compound 1 to Compound 285 were prepared using the methods of Preparation Examples 1 to 11, and H
NMR and MS/FAB of the prepared compounds are shown in Table 1.

[Table 1]
MS/FAB
Compound H NMR(CDCl3, 200MHz)
Found Calculated
Ex 8=7.41~7.52(15H, m), 7.67(2H, d), 8.22(1H, s), 8.54(2H, d), 8.57(1H, s). 407.51 407.17
1 8=8.42(4H, d), 8.10(4H, d) 202.25 | 202.08
3 8=8.42(4H, d), 8.10(4H, d), 2.34(6H, s) 230.30 | 230.11
8=7.68 (4H, d), 7.54 (4H, 1), 7.47 (2H, 1), 7.21 (2H, d), 7.03 (2H, d), 6.92 (2H,
5 ), 6.85 (2H. 1 354.14 | 354.14
8=8.55(1H, d), 8.42(5H, d), 8.10(4H, d), 8.08(1H, d), 8.04(1H, d), 7.61(1H,
6 t), 7.55(2H, d), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t) 404.50 | 404.16
8=8.93(2H, d), 8.55(1H, d), 8,42(4H, d), 8.12(2H, t), 8.10(4H, d), 7.93(1H,
10 d), 7.88~7.82(4H, m), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t) 454.56 | 454.17
13 8=8.55(1H, d), 8.42(4H, d), 8.12(1H, d), 8.10(4H, d), 7.94(1H, d), 7.63~7.25 44354 | 44317
(10H, m)
8=8.42(4H, d), 8.10(4H, d), 7.70(1H, s), 7.57(1H, t), 7.52(4H, d), 7.51(4H,
16 t), 7.48(2H, d), 7.41(2H, t) 430.54 | 430.17
19 (61=:.4:)2(4H, d), 8.10(4H, d), 8.00(2H, d), 7.92(1H, d), 7.73~7.48(12H, m) 7.41 480.60 | 48019
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(continued)

MS/FAB
Compound H NMR(CDCl5, 200MHz)
Found Calculated

8=8.42(4H, d), 8.10(4H, d), 7.83(1H, s), 7.52(4H, d), 7.51(4H, t), 7.41(2H,

21 t), 7.21(2H, d), 6.58(1H, d), 6.39(1H, ds), 3.22(1H, d), 39249 | 392.16
8=8.42(5H, d), 8.10(4H, d), 7.96(1H, t), 7.90(1H, d), 7.80(1H, d), 7.58(1H,

24 t), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t), 7.15(2H, s) 428.52 | 428.16
8=8.55(2H, d), 8.42(4H, d), 8.10(4H, d), 8.01(2H, s), 7.55(2H, d), 7.52(2H,

27 d), 7.51(4H, t), 7.49(2H, d), 7.41(2H, t) 480.60 | 480.19
8=8.42(4H, d), 8.10(4H, d), 7.92(2H, d), 7.73(2H, d), 7.58(2H, s), 7.52(4H,

30 d), 7.51(4H, t), 7.41(2H, 1) 480.60 | 480.19
8=8.42(4H, d), 8.10(4H, d), 8.06(1H, s), 7.87~7.53(4H, m), 7.52(4H, d), 7.51

32 (4H, t), 7.41(2H, t), 7.38~7.28(4H, s), 1.72(6H, s) 546.70 | 546.23
8=8.55(1H, d), 8.42(4H, d), 8.10(4H, d), 7.98~7.69(4H, m), 7.58(2H, t), 7.52

35 (6H, m), 7.45(1H, t), 7.41(1H, t), 7.33~7.25(2H, d) 519.63 | 519.20

41 8=8.55(2H, d), 8.42(6H, d), 8.10(4H, d), 8.06(4H, d), 7.61(2H, t), 7.55(4H, d) | 454.56 | 454.17
8=8.93(2H, d), 8.55(1H, d), 8.42(5H, d), 8.12(2H, d), 8.10(4H, d), 8.06(2H,

45 d), 7.93(1H, d), 7.85(4H, t), 7.61(1H, 1), 7.55 (2H, d) 504.62 | 504.19
8=8.55(2H, d), 8.42(5H, d), 8.10(4H, d), 8.06(2H, d), 7.90(2H, dd), 7.77~7.55

ar (6H, m), 7.38~7.28(2H, m), 1.72(6H, s) 52066 | 520.22
8=8.55(2H, d), 8.42(5H, d), 8.10(4H, d), 8.06(2H, d), 7.61(1H, t), 7.55(2H,

50 d), 7.52(4H, dt), 7.41(1H, t), 7.25(4H, s) 480.60 | 480.19

52 8=8.55(2H, d), 8.42(6H, d), 8.10(4H, d), 8.06(4H, d), 7.61(2H, t), 7.55(4H, 530.66 | 530.20
d), 7.25(4H, s)
8=8.55(1H, d), 8.42(5H, d), 8.10(4H, d), 8.06(2H, d), 7.61(1H, t), 7.55(2H,

57 d), 7.33(1H, d), 7.26(1H, d), 7.21(2H, t), 6.94(1H, s), 3.22(1H, s) 442.55 | 44217
8=8.55(1H, d), 8.42(5H, d), 8.10(4H, d), 8.06(2H, d), 7.96~7.79(4H, d), 7.61

59 (1H, t), 7.58(1H, t), 7.55(2H, d), 7.15(2H, s) 478.58 | 478.17
8=8.55(1H, d), 8.42(5H, d), 8.10(4H, d), 8.06(2H, d), 7.61(1H, t), 7.58(1H,

66 t), 7.55(2H, d), 7.25(4H, s) 596.76 | 596.25
8=8.55(1H, d), 8.42(5H, d), 8.10(4H, d), 8.08(1H, d), 8.04(1H, d), 7.87(2H,

69 d), 7.77(2H, s), 7.69(2H, d), 7.61(1H, t), 7.55(2H, d), 7.52(2H, d), 7.51(2H, | 569.69 | 569.21
t) 7.41(1H, t)
8=8.55(1H, d), 8.42(5H, d), 8.18(1H, d), 8.10(4H, d), 8.08(1H, d), 8.04(1H,

71 d), 8.00(1H, d), 7.87(1H, d), 7.77(2H, s), 7.69(1H, d), 7.58(2H, t), 7.55(2H, | 645.79 | 645.25
d), 7.52(2H, d), 7.51(2H, t), 7.50(2H, d), 7.45(2H, d), 7.41(1H, d)

76 8=8.55(1H, d), 8.42(5H, d), 8.10(4H, d), 8.08(1H, d), 8.04(1H. d), 7.61(1H, 57171 57123
d), 7.55(2H, d), 7.54(2H, d), 7.20(4H, 1), 6.81(2H, d), 6.69(2H, d), 6.63(4H, d) ' '

79 8=8.16(4H, d), 7.67(8H, d) 302.37 | 302.11

82 8=8.16(4H, d), 7.67(8H, d), 2.34(2H, s) 330.42 | 330.14
8=8.31(2H, s), 8.16(4H, d), 7.91(2H, d), 7.87(1H, d), 7.67(8H, d), 7.61(1H,

86 d), 7.52(2H, d), 7.51(2H, t), 7.45(1H, 1), 7.41(1H, t), 7.39(2H, d) 554.68 | 554.20

87 8=8.27(1H, s), 8.16(4H, d), 7.91(4H, d), 7.67(8H, d), 7.52(2H, d), 7.51(2H, 55468 | 554.20

t), 7.41(1H, t), 7.39(4H, d)
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(continued)

MS/FAB
Compound H NMR(CDCl5, 200MHz)
Found Calculated

8=8.16(4H, d), 7.93(1H, d), 7.87(1H, d), 7.77(1H, s), 7.67(8H, d), 7.63(1H,

90 d), 7.55(1H, d), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t), 7.38(1H, t), 7.28(1H, t), | 570.72 | 570.23
1.72(2H, s)
8=8.16(4H, d), 8.00(2H, d), 7.92(1H, d), 7.73(1H, d), 7.70(1H, s), 7.67(8H,

93 d), 7.59(2H, d), 7.58(1H, s), 7.57(1H. 1), 7.52(2H, d), 7.51(2H, t), 7.48(2H, 580.71 580.22
d), 7.41(1H, 1)
8=8.16(4H, d), 7.67(8H, d), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t), 7.33(1H, d),

96 7.26(1H, d), 7.21(2H, d), 6.94(1H. s), 3.22(1H, s) 492.61 492.19
8=8.16(4H, d), 7.90(2H, d), 7.79(2H, d), 7.67(8H, d), 7.63(1H, d), 7.58(2H,

100 t), 7.52(2H, d), 7.51(2H, t), 7.48(1H, s), 7.41(1H, t), 7.19(1H, d) 578.70 | 57820
8=8.18(1H, d), 8.16(4H, d), 8.01(1H, d), 7.67(8H, d), 7.53(2H, d), 7.52(2H,

105 d), 7.51(2H, t), 7.41(1H, 1) 511.63 | 511.24
8=8.55(2H, d), 8.42(2H, d), 8.16(4H, d), 8.08(2H, d), 8.04(2H, d), 7.67(8H,

107 d), 7.61(2H, d), 7.55(4H, d) 554.68 | 554.20
8=8.55(1H, s), 8.42(1H, d), 8.27(1H, s), 8.16(4H, d), 8.08(1H, d), 8.04(1H,

110 d), 7.91(4H, d), 7.67(8H, d), 7.61(1H, d), 7.55(2H, d), 7.39(4H, d) 604.74 | 604.22
8=8.55(1H, s), 8.42(1H, d), 8.16(4H, d), 8.12(1H, d), 8.08(1H, d), 8.04(1H,

115 d), 7.87(1H, d), 7.77(1H, s), 7.69(1H, d), 7.67(8H, d), 7.63(1H, d), 7.61(1H, | 593.71 593.21
d), 7.55(2H, d), 7.50(1H, t), 7.29(1H, t)
8=8.55(1H, d), 8.42(1H, d), 8.16(4H, d), 8.08(1H, d), 8.04(1H, d), 8.00(2H,

116 d), 7.92(1H, d), 7.73(1H, d), 7.70(1H, s), 7.67(8H, d), 7.61(1H, d), 7.59(2H, | 630.77 | 630.23
d), 7.58(1H, s), 7.57(1H, t), 7.55(2H, d), 7.48(2H, d)
8=8.55(1H, d), 8.42(1H, d), 8.16(4H, d), 8.08(1H, d), 8.04(1H, d), 7.67(8H,

119 d), 7.61(1H, d), 7.55(2H, d), 7.33(1H ,d), 7.26(1H, d), 7.21(2H, d), 6.94(1H, | 542.67 | 542.20
s), 3.22(1H, s)
8=8.55(2H, d), 8.42(1H, d), 8.16(4H, d), 8.08(1H, d), 8.04(1H, d), 7.94(1H,

124 d), 7.87(1H, d), 7.77(1H, s), 7.69(1H, d), 7.67(8H, d), 7.61(1H, d), 7.58(2H, | 669.81 669.25
d), 7.55(2H, t), 7.50(2H, d), 7.45(1H, t), 7.33(1H, t), 7.25(1H, t)
8=8.55(1H, d), 8.42(1H, d), 8.16(4H, d), 8.08(1H, d), 8.04(1H, d), 7.67(8H,

126 d), 7.61(1H, d), 7.55(2H, d), 7.33(1H, t), 7.26(1H, t), 7.23(1H, d), 7.01(1H, 543.65 | 543.20
d), 3.05(1H, d)

132 8=8.54(2H, d), 8.16(4H, d), 7.81(2H, d), 7.67(4H, d), 7.52(2H, d), 7.51(2H, 37846 | 378.14
t), 7.41(1H, t)
8=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.08(1H, d), 8.04(1H,

136 d), 7.81(2H, d), 7.67(4H, d), 7.61(1H, d), 7.55(2H, d), 2.34(1H, s) 442.55 | 44217
8=8.54(2H, d), 8.16(4H, d), 8.00(2H, d), 7.92(1H, d), 7.81(2H, d), 7.73(1H,

139 d), 7.67(4H, d), 7.59(2H, d), 7.58(1H, s), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t) 504.62 | 504.19
8=8.93(2H, d), 8.54(2H, d), 8.16(4H, d), 8.12(1H, d), 7.93(1H, s), 7.88(2H,

142 t), 7.82(2H, dt), 7.81(2H, d), 7.67(4H, d), 7.52(2H, d), 7.51(2H, t), 7.41(1H, t) 554.68 | 554.20
8=8.54(2H, d), 8.16(4H, d), 8.00(2H, d), 7.92(1H, d), 7.81(2H, d), 7.73(1H,

147 d), 7.70(1H, s), 7.67(4H, d), 7.59(3H, s), 7.57(1H, t), 7.52(2H, d), 7.51(2H, 580.71 580.22
t), 7.48(2H, d), 7.41(1H, t)

150 5=8.54(2H, d), 8.16(4H, d), 7.81(2H, d), 7.67(4H, d), 7.52(2H, d), 7.51(2H, 492 61 49219

t), 7.41(1H, 1), 7.33(1H, d), 7.26(1H, d), 7.21(2H, d), 6.94(1H, s), 3.22(1H, s)
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(continued)

Compound

H NMR(CDCl;, 200MHz)

MS/FAB

Found

Calculated

152

$=8.54(2H, d), 8.16(4H, d), 7.96(1H, d), 7.90(1H, d), 7.81(2H, d), 7.80(2H,
d), 7.67(4H, d), 7.58(1H, d) 7.52(2H, d), 7.51(2H, t), 7.41(1H, 1), 7.15(2H, s)

528.64

582.19

158

$=8.54(2H, d), 8.16(4H, d), 7.81(2H, d), 7.74(2H, d), 7.67(4H, d), 7.52(2H,
d), 7.51(2H, t), 7.41(1H, 1), 7.39(2H, d)

495.57

495.16

162

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 8.00(2H,
d), 7.92(1H, d), 7.81(2H, d), 7.73(1H, d), 7.67(4H, d), 7.61(1H, 1), 7.59(2H,
d), 7.58(1H, d), 7.55(2H, d)

554.68

554.20

164

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.27(1H, s), 8.16(4H, d), 8.06(2H,
d), 7.91(4H, d), 7.81(2H, d), 7.67(4H, d), 7.61(1H, 1), 7.55(2H, d), 7.39(4H, d)

604.74

604.22

167

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 7.93(1H,
d), 7.87(1H, d), 7.81(2H, d), 7.77(1H, s), 7.67(4H, d), 7.63(1H, d), 7.61(1H,
t), 7.55(3H, d), 7.38(1H, 1), 7.28(1H, t), 1.72(6, s)

593.71

593.21

171

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.10(1H, d), 8.06(2H,
d), 7.81(2H, d), 7.67(4H, d), 7.61(1H, t), 7.55(2H, d), 7.28(2H, d), 6.58(1H,
d), 6.39(1H, 1), 3.22(1H, d)

542.67

542.20

176

$=8.55(1H, d), 8.54(2H, d), 8.42(3H, d), 8.16(4H, d), 8.10(2H, d), 8.06(2H,
d), 7.96(1H, d), 7.90(1H, d), 7.81(3H, d), 7.67(4H, d), 7.61(1H, 1), 7.58(1H,
d), 7.55 (2H, d)

628.76

628.22

181

§55=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 7.81(2H,
d), 7.74(2H, d), 7.67(4H, d), 7.61(1H, t), 7.55(2H, d), 7.39(2H, d)

545.63

545.18

183

2
$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 7.81(2H,
d), 7.67(4H, d), 7.61(1H, 1), 7.55(2H, d), 7.54(2H, d), 7.20(4H, 1), 6.81(2H,
t), 6.69(2H, d), 6.63(4H, d)

671.83

671.26

189

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 7.81(2H,
d), 7.67(4H, d), 7.61(1H, 1), 7.55(2H, dt), 7.52(2H, d), 7.51(2H, d), 7.41(1H, 1)

454.56

454.17

194

$=8.54(2H, d), 8.16(4H, d), 7.98(9H, s), 7.81(2H, d), 7.67(4H, d), 7.52(2H,
d), 7.51(2H, d), 7.41(1H, 1), 4.82(2H, s)

580.71

580.22

196

§=8.55(1H, d), 8.54(2H, d), 8.16(4H, d), 8.12(1H, d), 7.94(1H, d), 7.81(2H,
d), 7.67(4H, d), 7.63(1H, d), 7.52(2H, d), 7.51(2H, d), 7.50(1H, 1), 7.41(1H,
t), 7.33(1H, t), 7.29(1H, d), 7.25(1H, d)

543.65

543.20

199

$=8.54(2H, d), 8.16(4H, d), 7.81(2H, d), 7.67(4H, d), 7.52(2H, d), 7.51(2H,
d), 7.41(1H, 1), 7.33(1H, d), 7.26(1H, d), 7.21(2H, d), 6.94(1H, 5), 3.22(1H, s)

492.61

492.19

204

$=8.54(2H, d), 8.16(4H, d), 7.81(2H, d), 7.74(2H, d), 7.67(4H, d), 7.52(2H,

445.51

445.15

206

(
d), 7.51(2H, d), 7.41(1H, 1), 7.39(2H, d)
(

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 8.00(2H,
d), 7.92(1H, d), 7.81(2H, d), 7.73(1H, d), 7.67(4H, d), 7.61(1H, 1), 7.59(2H,
d), 7.58(1H, s), 7.55(2H, d)

554.68

554.20

213

$=8.55(1H, d), 8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.06(2H, d), 7.81(2H,
d), 7.67(4H, d), 7.61(1H, 1), 7.55(2H, d), 7.33(1H, t), 7.26(1H, 1), 7.23(1H, d),
7.01(1H, d), 3.05(1H, s)

543.65

543.20

217

$=8.55(1H, d), 8.54(2H, d), 8.42(3H, dd), 8.16(4H, d), 8.10(2H, d), 8.06(2H,
d), 7.96(1H, d), 7.90(1H, d), 7.81(2H, d), 7.80(1H, d), 7.79(1H, d), 7.67(4H,
d), 7.61(1H, 1), 7.58(1H, t), 7.55(2H, d)

628.76

628.22

220

$5=8.54(1H, d), 8.16(4H, d), 7.81(1H, d), 7.67(6H, ds), 7.52(2H, d), 7.51(2H,
d), 7.41(1H, 1)

378.46

378.14
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(continued)

MS/FAB
Compound H NMR(CDCl5, 200MHz)
Found Calculated

8= 6=8.54(1H, d), 8.16(4H, d), 7.81(1H, d), 7.67(6H, ds), 7.52(4H, d), 7.51

222 (4H. d), 7.41(2H. 1 454,56 | 454.17
8= 6=8.54(1H, d), 8.31(2H, s), 8.16(4H, d), 7.91(2H, d), 7.87(1H, d), 7.81

225 (1H, d), 7.67(6H, ds), 7.61(1H, d), 7.52(2H, d), 7.51(1H, d), 7.45(1H, t), 7.41 | 554.68 | 554.20
(1H, t), 7.39(2H, d)
8=8.55(1H, d), 8.54(2H, s), 8.16(4H, d), 8.12(1H, d), 7.94(1H, d), 7.81(2H,

230 d), 7.67(4H, d), 7.63(1H, d), 7.52(2H, d), 7.51(3H, m), 7.41(1H, t), 7.33(1H, | 543.65 | 543.20
t), 7.27(2H, t)
8=8.54(2H, s), 8.16(4H, d), 7.81(2H, d), 7.67(4H, d), 7.52(2H, d), 7.51(2H,

233 t),7.41(1H, 1), 7.33(1H, d), 7.26(1H, d), 7.21(2H, dd), 6.94(1H, s), 3.22(1H, s) 492.61 492.19
8=8.54(1H, d), 8.16(4H, d), 7.81(1H, d), 7.74(2H, d), 7.67(6H, ds), 7.52(2H,

238 d), 7.51(2H, d), 7.41(1H, t), 7.39(3H, dd) 495.57 | 495.16
5=8.54(2H, d), 8.42(1H, d), 8.16(4H, d), 8.08(1H, d), 8.04(1H, d), 8.00(2H,

240 d), 7.92(1H, d), 7.81(1H, 1), 7.73(1H, d), 7.67(6H, ds), 7.61(1H, t), 7.59(2H, | 554.68 | 554.20
d), 7.58(1H, s), 7.55(2H, d)
8=8.55(1H, d), 8.54(1H, d), 8.42(3H, dd), 8.16(2H, d), 8.10(2H, d), 8.06(2H,

244 dd), 7.93(1H, d), 7.87(1H, d), 7.81(1H, t), 7.77(1H, s), 7.67(2H, d), 7.63(1H, | 598.77 | 598.27
d), 7.61(1H, t), 7.55(3H, dd), 7.38(1H, d), 7.28(1H, t), 1.91(4H, d), 0.90(6H, s)
8=8.55(2H, dd), 8.54(1H, d), 8.42(3H, dd), 8.16(2H, d), 8.10(2H, d), 8.06(2H,
dd), 7.94(1H, d), 7.87(1H, d), 7.81(1H, t), 7.77(1H, s), 7.69(1H, d), 7.67(2H,

246 d), 7.61(1H, 1), 7.58(2H, 1), 7.55(2H, d), 7.50(2H, d), 7.45(1H, t), 7.33(1H, 1), 619.75 | 619.23
7.25(1H, 1)
8=8.55(1H, d), 8.42(3H, d), 8.16(2H, d), 8.10(2H, d), 8.06(2H, d), 7.67(4H,

249 d), 7.61(1H, t), 7.55(2H, d), 7.26(1H, d), 7.21(2H, t), 7.18(1H, d), 6.58(1H, 492.61 492.19
d), 6.39(1H, d), 4.74(1H, d)

253 8=7.57(2H, s), 7.45(2H, d), 7.23(2H, d), 2.34(6H, s) 203.30 | 203.11
8=8.93(4H, d), 8.12(4H, d), 7.93(2H, s), 7.88(4H, t), 7.82(4H, t), 7.57(2H, s),

258 7.45(2H, d), 7.23(2H, d), 2.34(6H, s) 582.73 | 582.23
8=8.18(2H, d), 8.12(2H, d), 8.04(2H, d), 7.88(2H, d), 7.82(2H, t), 7.71(8H,

260 s), 7.57(2H, s), 7.45(2H, d), 7.23(2H, d), 2.34(6H, s) 630.77 | 630.23
8=7.83(2H, s), 7.57(2H, s), 7.45(2H, d), 7.24(2H, d), 7.23(2H, d), 7.21(2H,

265 d), 6.58(2H, d), 6.39(2H, 1), 3.22(2H, s), 2.34(6H, s) 458.59 | 458.20

269 8=7.52(4H, d), 7.51(4H, t), 7.45(4H, d), 7.41(2H, t), 2.34(12H, s) 410.55 | 410.20

273 8=8.93(4H, d), 8.12(4H, d), 7.93(2H, s), 7.88(4H, 1), 7.82(4H, t), 7.45(4H, d), 61078 | 610.27
2.34(12H, s)
8=8.55(2H, d), 8.12(2H, d), 7.94(2H, d), 7.63(2H, d)0, 7.50(2H, d), 7.45(4H,

217 d), 7.33(2H, t), 7.29(2H, t), 7.25(2H, t), 2.34(12H, s) 588.74 | 588.26
8=7.45(4H, d), 7.26(2H, d), 7.21(4H, dd), 7.18(2H, d), 6.58(2H, t), 6.39(2H,

281 t), 4.74(2H, d), 2.34(12H, s) 486.64 | 486.23

285 5=8.93(6H, ds), 8.12(6H, ds), 7.88(4H, t), 7.82(4H, t), 7.52(4H, d), 7.51(4H, 654.79 | 654.23

t), 7.41(2H, t)

[0129] As the verification of Compound 5 of the following Chemical Formula, the following data were verified.
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O

9

UV: 261, 285 nm
PL: 365 nm
HOMO: -5.7 Ev
LUMO: -3.3 ev
Bg: 2.4 eV

Experimental Example: Manufacture of OLED Device

[0130] A transparent ITO thin film obtained from an OLED glass (manufactured by Samsung Corning Co. Ltd.) was
ultrasonic cleaned using trichloroethylene, acetone, ethanol and distilled water in consecutive order. An ITO substrate
was placed on the substrate folder of a vacuum deposition apparatus, and was exhausted until the degree of vacuum
within the chamber reaches 10-6 torr, and then a hole injection layer having a thickness of 200 A was deposited on the
ITO substrate by applying current to the cells within the vacuum deposition apparatus and thereby evaporating 2-TNATA.
A hole transfer layer having a thickness of 600 A was deposited on the hole injection layer by applying current to another
cell and thereby evaporating the following N,N’-bis(a-naphthyl)-N,N’-diphenyl-4,4’-diamine (NPB). In one cell of the
vacuum deposition apparatus, the compound prepared in the synthesis examples described in Table 2, or H1 was placed
as a host material, and in another cell, the following dopant material D1 was placed and evaporated by applying current

2 P
o 8 e Q‘@

H1

[0131] Subsequently, a light emitting layer was deposited to a thickness of 400 A on the hole transfer layer by heating
and depositing the two cells together with the deposition rate ratio of the dopant to be 5% by weight (host:dopant=95:5).
Next, the following tris(8-hydroxyquinoline)aluminum (I1l) (Alq) was deposited to a thickness of 200 A as an electron
transfer layer. After that, the following lithium fluoride (LiF) compound was deposited to a thickness of 10 A as an electron
injection layer. Next, an OLED was manufactured by depositing Al cathode to a thickness of 1000 A. Meanwhile, the
OLED was manufactured by purifying each of all the organic compound materials necessary for the manufacture of the
OLED device through vacuum sublimation purification under 106 to 10-8 torr.

Test Example: Evaluation of OLED Device Characteristics

[0132] Theresults of the current density and the life span of the OLED device manufactured in Experimental Examples
1 to 50 and Comparative Example 1, which were measured at 1000 cd/m2 and 50% efficiency, are as shown in the
following Table 2.
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[Table 2]

No | Compound No. | Cd/A @1000 cd/m2 | Life Span(T50)

H1 45 250
1 1 47 450
2 3 4.6 440
3 5 45 410
4 6 438 460
5 10 5.1 500
6 13 5.1 400
7 16 46 410
8 19 438 450
9 21 438 460
10 | 24 4.6 430
11 27 4.6 430
12 | 30 45 410
13 | 32 438 450
14 | 35 49 400
15 | 41 49 470
16 | 45 47 450
17 | 47 49 430
18 | 50 4.6 440
19 | 52 438 450
20 | 57 49 460
21 59 438 440
22 | 66 5.0 400
23 | 69 49 410
24 | 71 5.1 410
25 | 76 5.0 400
26 | 79 438 460
27 | 82 438 450
28 | 86 49 470
29 | 87 49 490
30 | 90 5.1 430
31 93 5.0 450
32 | 96 47 440
33 | 100 47 430
34 | 105 47 400
35 | 107 438 460
36 | 110 47 440
37 | 115 47 400
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(continued)

No | Compound No. | Cd/A @1000 cd/m2 | Life Span(T50)
38 | 116 49 450
39 | 119 438 440
40 | 124 5.0 390
41 126 49 400
42 132 47 450
43 | 136 438 430
44 | 139 49 460
45 | 142 438 460
46 | 147 4.6 430
47 | 150 49 460
48 | 152 438 450
49 | 158 49 400
50 | 162 47 460

nce]

Substrate

Anode

Organic Material Layer

Hole Injection Layer
Hole Transfer Layer
Light Emitting Layer
Electron Transfer Layer
Electron Injection Layer
Cathode

1. An organic light emitting device comprising:

a first electrode;

a second electrode; and
one or more organic material layers provided between the first electrode and the second electrode,
wherein one or more layers of the organic material layers include the compound of the following Chemical

Formula 1:
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[Chemical Formula 1}

wherein, in Chemical Formula 1,

at least one of Ry and R, is hydrogen; halogen; substituted or unsubstituted C4-C3 alkyl; substituted or
unsubstituted Cg-C5 aryl; substituted or unsubstituted Cg-C5 aryl in which one or more of substituted or
unsubstituted C5-Cs cycloalkyl, substituted or unsubstituted C3-Csq heteroaryl including one or more het-
eroatoms selected from N, O and Si, and substituted or unsubstituted 5-membered to 7-membered hete-
rocycloalkyl including one or more heteroatoms selected from N, O and Si are fused; substituted or unsub-
stituted C5-Cj heteroaryl including one or more heteroatoms selected from N, O and Si; substituted or
unsubstituted C53-C3( heteroaryl including one or more heteroatoms selected from N, O and Si in which one
or more of substituted or unsubstituted C5-C3 cycloalkyl, a substituted or unsubstituted Cg-C5, aromatic
ring and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl including one or more
heteroatoms selected from N, O and Si are fused; substituted or unsubstituted 5-membered to 7-membered
heterocycloalkyl including one or more heteroatoms selected from N, O and Si; substituted or unsubstituted
5-membered to 7-membered heterocycloalkyl including one or more heteroatoms selected from N, O and
Si in which one or more of substituted or unsubstituted C5-C5, heterocycloalkyl including one or more
heteroatoms selected from N, O and Si, a substituted or unsubstituted Cg-C3, aromatic ring and substituted
or unsubstituted C5-C5( heteroaryl including one or more heteroatoms selected from N, O and Si are fused,;
substituted or unsubstituted C53-C5, cycloalkyl; substituted or unsubstituted C5-C5 cycloalkyl in which one
or more of substituted or unsubstituted C5-C 5 heterocycloalkyl including one or more heteroatoms selected
from N, O and Si, a substituted or unsubstituted C4-C5, aromatic ring and substituted or unsubstituted
C5-C3q heteroarylincluding one or more heteroatoms selected from N, O and Si are fused; cyano; -NR44R5;
-SiR43R14R15; -OR46; -SR47; substituted or unsubstituted (Cg-C5q)ar(C4-Csg)alkyl; substituted or unsubsti-
tuted C4-Csq alkylamino; C3-C3q heteroaryl including one or more heteroatoms selected from N, O and Si
in which -SiR4gR19Ry is substituted; substituted or unsubstituted Cg-Cs, arylamino; substituted or unsub-
stituted C,-C5, alkenyl; substituted or unsubstituted C,-Cs alkynyl; carboxyl; nitro or hydroxy; or form a
monocyclic or multicyclic aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being linked to an
adjacent substituentthrough C5-C3q alkylene or C3-C3 alkenylene thatdoes or does not include a fused ring;
the other of Ry and R, is hydrogen; halogen; substituted or unsubstituted C4-C3q alkyl; substituted or
unsubstituted Cg-C5 aryl; substituted or unsubstituted Cg-C5 aryl in which one or more of substituted or
unsubstituted C5-C5 cycloalkyl, substituted or unsubstituted C5-C5, heteroaryl including one or more het-
eroatoms selected from N, O, S and Si, and substituted or unsubstituted 5-membered to 7-membered
heterocycloalkyl including one or more heteroatoms selected from N, O, S and Si are fused; substituted or
unsubstituted C5-C5q heteroaryl including one or more heteroatoms selected from N, O, S and Si; substituted
or unsubstituted C3-C5q heteroaryl including one or more heteroatoms selected from N, O, S and Si in which
one or more of substituted or unsubstituted C53-C3 cycloalkyl, a substituted or unsubstituted C¢-C3,aromatic
ring and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl including one or more
heteroatoms selected from N, O, S and Si are fused; substituted or unsubstituted 5-membered to 7-mem-
bered heterocycloalkyl including one or more heteroatoms selected from N, O, S and Si; substituted or
unsubstituted 5-membered to 7-membered heterocycloalkyl including one or more heteroatoms selected
from N, O, S and Si in which one or more of substituted or unsubstituted C5-C5, heterocycloalkyl including
one or more heteroatoms selected from N, O, S and Si, a substituted or unsubstituted Cg-C5, aromatic ring
and substituted or unsubstituted C5-Cs heteroaryl including one or more heteroatoms selected from N, O,
S and Si are fused; substituted or unsubstituted C3-C5, cycloalkyl; substituted or unsubstituted C5-Cs,
cycloalkyl in which one or more of substituted or unsubstituted C5-C5, heterocycloalkyl including one or
more heteroatoms selected from N, O, S and Si, a substituted or unsubstituted Cg-C3y aromatic ring and
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substituted or unsubstituted C5-C5( heteroaryl including one or more heteroatoms selected from N, O, S
and Si are fused; cyano; -NR{{R4y; -SiR13R14R45; -ORg; -SR47; substituted or unsubstituted
(Cg-Cs3p)ar(C4-Czq)alkyl; substituted or unsubstituted C4-C5, alkylamino; C3-C5q heteroaryl including one
or more heteroatoms selected from N, O, S and Si in which - SiR1gR9R5( is substituted; substituted or
unsubstituted Cg-Cs, arylamino; substituted or unsubstituted C,-Cj5 alkenyl; substituted or unsubstituted
C,-C5q alkynyl; carboxyl; nitro or hydroxy; or form a monocyclic or multicyclic aliphatic ring, or a monocyclic
or multicyclic aromatic ring, by being linked to an adjacent substituent through C5-Cj alkylene or C5-Cjy
alkenylene that does or does not include a fused ring;

R¢1 to Ry are each independently hydrogen; substituted or unsubstituted C4-C3q alkyl; substituted or
unsubstituted Cg-Cs aryl; or substituted or unsubstituted C3-C3 heteroaryl including one or more heter-
oatoms selected from N, O and Si, or form a monocyclic or multicyclic aliphatic ring, or a monocyclic or
multicyclic aromatic ring, by being linked to an adjacent substituent through C5-C5 alkylene or C3-Cs,
alkenylene that does or does not include a fused ring;

Rs to Ryq are each independently hydrogen or a monovalent organic substituent; and

Rs and R4, R4 and Rj, Rs and Rg, R7 and Rg, Rg and Rq or Rg and R4 form a monocyclic or multicyclic
aliphatic ring, or amonocyclic or multicyclic aromatic ring, by being linked through C5-C3q alkylene or C3-Cj
alkenylene that does or does not include a fused ring.

The organic light emitting device of Claim 1, wherein R3 to R4 are each independently hydrogen; halogen; substituted
or unsubstituted C4-Cj alkyl; substituted or unsubstituted Cg-Cj aryl; substituted or unsubstituted Cg-Csq aryl in
which one or more of substituted or unsubstituted C3-C3q cycloalkyl, substituted or unsubstituted C3-C3 heteroaryl
and substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl are fused; substituted or unsubstituted
C5-C3q heteroaryl; substituted or unsubstituted C4-C5 heteroarylin which one or more of substituted or unsubstituted
C5-Cj3q cycloalkyl, a substituted or unsubstituted Cg-C5, aromatic ring and substituted or unsubstituted 5-membered
to 7-membered heterocycloalkyl are fused; substituted or unsubstituted 5-membered to 7-membered heterocy-
cloalkyl; substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl in which one or more of substi-
tuted or unsubstituted C3-C5( heterocycloalkyl, a substituted or unsubstituted Cg-C3q aromatic ring and substituted
or unsubstituted C5-C5, heteroaryl are fused; substituted or unsubstituted C3-C5 cycloalkyl; substituted or unsub-
stituted C3-Cs cycloalkyl in which one or more of substituted or unsubstituted C5-C5, heterocycloalkyl, a substituted
orunsubstituted C4-C5qaromatic ring and substituted or unsubstituted C4-C5 heteroaryl are fused; cyano; -NR 4R 45;
-SiR¢3R14R45 -OR46; -SR47; substituted or unsubstituted (Cg-Csg)ar(C4-Csp)alkyl; substituted or unsubstituted
C4-C5p alkylamino; C3-C3q heteroaryl in which -SiR4gR1gR5q is substituted; substituted or unsubstituted Cg-Cs,
arylamino; substituted or unsubstituted C,-C5, alkenyl; substituted or unsubstituted C,-C5 alkynyl; carboxyl; nitro
or hydroxy; or form a manocyclic or multicyclic aliphatic ring, or a monocyclic or multicyclic aromatic ring, by being
linked to an adjacent substituent through C5-Cj alkylene or C5-Csj alkenylene that does or does notinclude a fused
ring.

The organic light emitting device of Claim 1, wherein R4 to Rg are each independently selected from hydrogen;
halogen; methyl; ethyl; propyl; butyl; pentyl; hexyl; ethylhexyl; heptyl; octyl; phenyl; naphthyl; fluorenyl; biphenyl;
phenanthryl; terphenyl; pyrenyl;perylenyl; spirobifluorenyl; fluoranthenyl;chrysenyl; triphenylenyl; 1,2-dihydroa-
cenaphthyl; dibenzothiophenyl; dibenzofuryl; carbazolyl; pyridyl; furyl; thienyl; quinolyl; triazinyl; pyrimidinyl; pyri-
dazinyl; quinoxalinyl; phenanthrolinyl; benzopyrolidino; benzopiperidino; dibenzomorpholino; dibenzoazepino; ami-
no substituted by phenyl, naphthyl, fluorenyl, biphenyl, phenanthryl, terphenyl, pyrenyl, perylenyl, spirobifluorenyl,
fluoranthenyl, chrysenyl, triphenylenyl, dibenzothiophenyl, dibenzofuryl, carbazolyl, pyridyl, furyl, thienyl, quinolyl,
triazinyl, pyrimidinyl, pyridazinyl, quinoxalinyl or phenanthrolinyl; biphenyloxy; biphenylthio; biphenylmethyl; triphe-
nylmethyl; carboxyl; nitro or hydroxy.

The organic light emitting device of Claim 1, wherein at least one of R4 and R, is a substituent having seven or more
carbons in ring members, a substituent including two or more rings, or Cg-Cj alkyl.

The organic light emitting device of Claim 1, wherein R4 and R, are different from each other.

The organic light emitting device of Claim 1, wherein Chemical Formula 1 is represented by any one of Chemical
Formulae 2 to 9:
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[Chemical Formula 2}

R1
R
[Chemical Formula 3]

R4 Rq
o~ L s
Rg R,

[Chemical Formula 4]
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[Chemical Formula 6]

R4

wherein, in Chemical Formulae 2 to 9,

R, Ry, Rz and R, are the same as those defined in Claim 1,
p and q each independently represent an integer of 1 to 4,
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Y1 to Y4 represent one of substituted or unsubstituted C5-C5, cycloalkyl, substituted or unsubstituted C5-C5,
heteroaryl, substituted or unsubstituted 5-membered to 7-membered heterocycloalkyl and substituted or un-

substituted C4-C5 aryl, or a ring in which two or more of these rings are fused.

7. The organic light emitting device of Claim 1, wherein Chemical Formula 1 is selected from the following structural
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The organic light emitting device of Claim 1, wherein the organic material layer that includes the compound of
Chemical Formula 1 is a light emitting layer.

The organic light emitting device of Claim 1, wherein the organic material layer that includes the compound of
Chemical Formula 1 further includes a fluorescent dopant or a phosphorescent dopant.

The organic light emitting device of Claim 1, wherein the organic material layer that includes the compound of
Chemical Formula 1 further includes a blue fluorescent dopant.

The organic light emitting device of Claim 1, wherein the organic material layer that includes the compound of
Chemical Formula 1 further includes one or more compounds selected from the group consisting of arylamine-based
compounds and styrylarylamine-based compounds, or one or more metals or complex compounds selected from
the group consisting of group 1, group 2, period 4 and period 5 transition metals, lanthanide-series metals, and
organic metals of d-transition atoms.

The organic light emitting device of Claim 1, further comprising:

one or more organic materials emitting blue, red or green light, in addition to the compound of Chemical Formula 1.

The organic light emitting device of Claim 1, further comprising:
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one or more organic material layers emitting blue, red or green light, in addition to the organic material layer
including the compound of Chemical Formula 1.

14. The organic light emitting device of Claim 1, which emits white light.

Patentanspriiche

1.

Organische lichtemittierende Vorrichtung, umfassend:

eine erste Elektrode;

eine zweite Elektrode; und

eine oder mehrere organische Materialschichten, die zwischen der ersten Elektrode und der zweiten Elektrode
bereitgestellt sind,

wobei eine oder mehrere Schichten der organischen Materialschichten die Verbindung der folgenden chemi-
schen Formel 1 einschlie3t. bzw. einschlielen:

[Chemische Formel 1]

R, R

3 R,
Ro Q‘,O Rs
R8 R7 R2 R6

2

wobei in chemischer Formel 1 wenigstens eines von R; und R, Wasserstoff, Halogen; substituiertes oder
unsubstituiertes C4-Cz-Alkyl; substituiertes oder unsubstituiertes Cg-Cs-Aryl; substituiertes oder unsubstituier-
tes Cg-C5p-Aryl, bei dem eines oder mehrere von substituiertem oder unsubstituiertem C5-C,-Cycloalkyl, sub-
stituiertem oder unsubstituiertem C5-C5y-Heteroaryl einschlieRend ein oder mehrere Heteroatome ausgewahit
aus N, O und Si, und substituiertem oder unsubstituiertem 5-gliedrigem bis 7-gliedrigem Heterocycloalkyl ein-
schlielRend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si kondensiert sind; substituiertes oder
unsubstituiertes C5-C4y-Heteroaryl einschlieiend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si;
substituiertes oder unsubstituiertes C5-C3p-Heteroaryl einschlielend ein oder mehrere Heteroatome ausgewahit
aus N, O und Si, bei dem eines oder mehrere von substituiertem oder unsubstituiertem C3-C3,-Cycloalkyl,
einem substituierten oder unsubstituierten Cg-C3p-aromatischen Ring und substituiertem oder unsubstituiertem
5-gliedrigem bis 7-gliedrigem Heterocycloalkyl einschlieRend ein oder mehrere Heteroatome ausgewahlt aus
N, O und Si kondensiert sind; substituiertes oder unsubstituiertes 5-gliedriges bis 7-gliedriges Heterocycloalkyl
einschlielRend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si; substituiertes oder unsubstituiertes
5-gliedriges bis 7-gliedriges Heterocycloalkyl einschlieRend ein oder mehrere Heteroatome ausgewahlt aus N,
O und Si, bei dem eines oder mehrere von substituiertem oder unsubstituiertem C3-C34-Heterocycloalkyl ein-
schlielRend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si, einem substituierten oder unsubstitu-
ierten aromatischen Cg-C3y-Ring und substituiertem oder unsubstituiertem C5-Cs4-Heteroaryl einschlieRend
ein oder mehrere Heteroatome ausgewahlt aus N, O und Si kondensiert sind; substituiertes oder unsubstituiertes
C5-C3y-Cycloalkyl; substituiertes oder unsubstituiertes C5-C5y-Cycloalkyl, bei dem eines oder mehrere von
substituiertem oder unsubstituiertem C-Cj-Heterocycloalkyl einschlieRend ein oder mehrere Heteroatome
ausgewahlt aus N, O und Si, einem substituierten oder unsubstituierten aromatischen Cg-C33-Ring und substi-
tuiertem oder unsubstituiertem C3-C3y-Heteroaryl einschlieRend ein oder mehrere Heteroatome ausgewahlt
aus N, O und Si kondensiert sind; Cyano; -NR1R45; -SiR13R14R5; -OR44; -SR47; substituiertes oder unsubs-
tituiertes (Cg-C5q)Ar(C4-Csp)alkyl; substituiertes oder unsubstituiertes C4-C,-Alkylamino; C5-Cs,-Heteroaryl
einschlieRend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si, wobei -SiRgRgR5q substituiert ist;
substituiertes oder unsubstituiertes Cg-C3y-Arylamino; substituiertes oder unsubstituiertes C,-Cq-Alkenyl; sub-

54



10

15

20

25

30

35

40

45

50

55

EP 2 765 832 B1

stituiertes oder unsubstituiertes C,-C4,-Alkinyl; Carboxyl; Nitro oder Hydroxy ist; oder einen monozyklischen
oder multizyklischen aliphatischen Ring oder einen monozyklischen oder multizyklischen aromatischen Ring
bildet, durch Verknuipfung an einen benachbarten Substituenten durch C3-C3g-Alkylen oder C5-C3g-Alkenylen,
das einen kondensierten Ring einschliel3t oder nicht einschlieft;

wobei die anderen von R, und R, Wasserstoff; Halogen; substituiertes oder unsubstituiertes C,-C3y-Alkyl;
substituiertes oder unsubstituiertes Cg-C4p-Aryl; substituiertes oder unsubstituiertes Cg-C3y-Aryl, bei dem
eines oder mehrere von substituiertem oder unsubstituiertem C5-C5y-Cycloalkyl, substituiertem oder un-
substituiertem C3-C3y-Heteroaryl einschlieRend ein oder mehrere Heteroatome ausgewéhlt aus N, O, S
und Si, und substituiertem oder unsubstituiertem 5-gliedrigem bis 7-gliedrigem Heterocycloalkyl einschlie-
Rend ein oder mehrere Heteroatome ausgewahlt aus N, O, S und Si kondensiert sind; substituiertes oder
unsubstituiertes C5-Cay-Heteroaryl einschlieRend ein oder mehrere Heteroatome ausgewéhlt aus N, O, S
und Si; substituiertes oder unsubstituiertes C5-C5y-Heteroaryl einschlieRend ein oder mehrere Heteroatome
ausgewahlt aus N, O, S und Si, bei dem eines oder mehrere von substituiertem oder unsubstituiertem
C5;-C5(-Cycloalkyl, einem substituiertem oder unsubstituiertem aromatischen C4-C54-Ring und substituier-
tem oder unsubstituiertem 5-gliedrigem bis 7-gliedrigem Heterocycloalkyl einschlieBend ein oder mehrere
Heteroatome ausgewahlt aus N, O, S und Si kondensiert sind; substituiertes oder unsubstituiertes 5-glied-
riges bis 7-gliedriges Heterocycloalkyl einschlieend ein oder mehrere Heteroatome ausgewahltaus N, O,
S und Si; substituiertes oder unsubstituiertes 5-gliedriges bis 7-gliedriges Heterocycloalkyl einschlieRend
ein oder mehrere Heteroatome ausgewahlt aus N, O, S und Si, bei dem eines oder mehrere von substitu-
iertem oder unsubstituiertem C3-C34-Heterocycloalkyl einschlieRend ein oder mehrere Heteroatome aus-
gewahlt aus N, O, S und Si, einem substituierten oder unsubstituierten aromatischen Cg-C3y-Ring und
substituiertem oder unsubstituiertem C5-C5,-Heteroaryl einschliefend ein oder mehrere Heteroatome aus-
gewahlt aus N, O, S und Si kondensiert sind; substituiertes oder unsubstituiertes C5-C54-Cycloalkyl; sub-
stituiertes oder unsubstituiertes C5-C5,-Cycloalkyl, bei dem eines oder mehrere von substituiertem oder
unsubstituiertem C3-C3y-Heterocycloalkyl einschlieend ein oder mehrere Heteroatome ausgewahlt aus
N, O, S und Si, einem substituiertem oder unsubstituiertem aromatischem Cg-C3,-Ring und substituiertem
oder unsubstituiertem C5-C3p-Heteroaryl einschlieRend ein oder mehrere Heteroatome ausgewéhlt aus N,
O, S und Si kondensiert sind; Cyano; -NR{R45; -SiR13R4R15; -OR4; -SR47; substituiertes oder unsubs-
tituieres (Cg-C30)Ar(C4-Csg)alkyl; substituiertes oder unsubstituiertes C,-C5-Alkylamino; C5-C54-Heteroa-
ryl einschlieBend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si, wobei -SiR4gR1gR5q substi-
tuiert ist; substituiertes oder unsubstituiertes Cg-C3g -Arylamino; substituiertes oder unsubstituiertes
C,-C5q-Alkenyl; substituiertes oder unsubstituiertes C,-C3q-Alkinyl; Carboxyl; Nitro oder Hydroxy sind; oder
einen monozyklischen oder multizyklischen aliphatischen Ring oder einen monozyklischen oder multizyk-
lischen aromatischen Ring bildet, durch Verknipfung an einen benachbarten Substituenten durch
C5-C3g-Alkylen oder C5-C5-Alkenylen, das einen kondensierten Ring einschlief3t oder nicht;

R4 bis Ry jeweils unabhangig Wasserstoff; substituiertes oder unsubstituiertes C4-C3-Alkyl; substituiertes
oder unsubstituiertes Cg-C3p-Aryl; oder substituiertes oder unsubstituiertes C3-C3p-Heteroaryl einschlie-
Rend ein oder mehrere Heteroatome ausgewahlt aus N, O und Si ist, oder einen monozyklischen oder
multizyklischen aliphatischen Ring oder einen monozyklischen oder multizyklischen aromatischen Ring
bildet, durch Verknupfung an einen benachbarten Substituenten durch C5-C54-Alkylen oder C5-Cy4-Alke-
nylen, das einen kondensierten Ring einschlie3t oder nicht;

Rs bis Ry jeweils unabhéngig Wasserstoff oder ein einwertiger organischer Substituent sind; und

R; und R4, R4 und Rs, R und Rg, Ry und Rg, Rg und Rg oder Rg und R4 einen monozyklischen oder
multizyklischen aliphatischen Ring oder einen monozyklischen oder multizyklischen aromatischen Ring
bilden, durch Verkniipfung durch C3-C34-Alkylen oder C5-C3p-Alkenylen, das einen kondensierten Ring
einschlielt oder nicht.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei R; bis Rqq jeweils unabhangig Wasserstoff;
Halogen; substituiertes oder unsubstituiertes C4-C3-Alkyl; substituiertes oder unsubstituiertes Cg-C3g-Aryl; substi-
tuiertes oder unsubstituiertes Cg-C54-Aryl, bei dem eines oder mehrere von substituiertem oder unsubstituiertem
C5-C5p-Cycloalkyl, substituiertem oder unsubstituiertem C5-C5p-Heteroaryl und substituiertem oder unsubstituiertem
5-gliedrigem bis 7-gliedrigem Heterocycloalkyl kondensiert sind; substituiertes oder unsubstituiertes C5-C5y-Hete-
roaryl; substituiertes oder unsubstituiertes C5-C5,-Heteroaryl, bei dem eines oder mehrere von substituiertem oder
unsubstituiertem C3-C5y-Cycloalkyl, einem substituiertem oder unsubstituiertem Cg-C3g-aromatischen Ring und
substituiertem oder unsubstituiertem 5-gliedrigem bis 7-gliedrigem Heterocycloalkyl kondensiert sind; substituiertes
oder unsubstituiertes 5-gliedriges bis 7-gliedriges Heterocycloalkyl; substituiertes oder unsubstituiertes 5-gliedriges
bis 7-gliedriges Heterocycloalkyl, bei dem eines oder mehrere von substituiertem oder unsubstituiertem C3-C34-He-
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terocycloalkyl, einem substituierten oder unsubstituierten aromatischen C4-C44-Ring und substituiertem oder un-
substituiertem C3-Csg-Heteroaryl kondensiert sind; substituiertes oder unsubstituiertes C3-C3y-Cycloalkyl; substi-
tuiertes oder unsubstituiertes C5-C5y-Cycloalkyl, bei dem eines oder mehrere von substituiertem oder unsubstitu-
iertem C3-C5q-Heterocycloalkyl, einem substituierten oder unsubstituierten aromatischen Cg-C34-Ring und substi-
tuiertem oder unsubstituiertem C5-C54-Heteroaryl kondensiert sind; Cyano; -NR4R45; -SiR13R14R15; -OR14; -SR47;
substituiertes oder unsubstituiertes (Cg-C5)Ar(C4-Csp)alkyl; substituiertes oder unsubstituiertes C4-C5y-Alkylamino;
C5-Cyy-Heteroaryl, bei dem -SiR gRgR,, substituiert ist; substituiertes oder unsubstituiertes Cg-C34-Arylamino;
substituiertes oder unsubstituiertes C,-Csq-Alkenyl; substituiertes oder unsubstituiertes C,-Csq-Alkinyl; Carboxyl;
Nitro oder Hydroxy sind; oder einen monozyklischen oder multizyklischen aliphatischen Ring oder einen monozy-
klischen oder multizyklischen aromatischen Ring bilden, durch Verkniipfung mit einem benachbarten Substituenten
durch C5-C4-Alkylen oder C5-Cgy-Alkenylen, das einen kondensierten Ring einschlieRt oder nicht.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei R4 bis Ry, jeweils unabhéngig ausgewéhlt sind
aus Wasserstoff; Halogen; Methyl; Ethyl; Propyl; Butyl; Pentyl; Hexyl; Ethylhexyl; Heptyl; Octyl; Phenyl; Naphthyl;
Fluorenyl; Biphenyl; Phenanthryl; Terphenyl; Pyrenyl; Perylenyl; Spirobifluorenyl; Fluoranthenyl; Chrysenyl; Triphe-
nylenyl; 1,2-Dihydroacenaphthyl; Dibenzothiophenyl; Dibenzofuryl; Carbazolyl; Pyridyl; Furyl; Thienyl; Chinolyl; Tri-
azinyl; Pyrimidinyl; Pyridazinyl; Chinoxalinyl; Phenanthrolinyl; Benzopyrolidino; Benzopiperidino; Dibenzomorpho-
lino; Dibenzoazepino; Amino substituiert durch Phenyl, Naphthyl, Fluorenyl, Biphenyl, Phenanthryl, Terphenyl, Py-
renyl, Perylenyl, Spirobifluorenyl, Fluoranthenyl, Chrysenyl, Triphenylenyl, Dibenzothiophenyl, Dibenzofuryl, Car-
bazolyl, Pyridyl, Furyl, Thienyl, Chinolyl, Triazinyl, Pyrimidinyl, Pyridazinyl, Chinoxalinyl oder Phenanthrolinyl; Bi-
phenyloxy; Biphenylthio; Biphenylmethyl; Triphenylmethyl; Carboxyl; Nitro oder Hydroxy.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei wenigstens eines von R, und R, ein Substituent
mit sieben oder mehreren Kohlenstoffen in Ringelementen, ein Substituent einschlieRend zwei oder mehrere Ringe
oder C4-Csp-Alkyl ist.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei R4 und R, voneinander verschieden sind.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei chemische Formel 1 durch eine der chemischen
Formeln 2 bis 9 dargestellt ist:

[Chemische Formel 2]

498

[Chemische Formel 3]

Re Q‘,O 3R4
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[Chemische Formel 4]

O

[Chemische Formel 5]

°@9@°

[Chemische Formel 6]

R1

°@§Q©

R2
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[Chemische Formel 7]

R

R
[Chemische Formel 8]
R4
R
[Chemische Formel 9]
R1
= (R
L \ \ 7( 3)P
(Re)a "\
R

wobei in chemischen Formeln 2 bis 9

R4, Ry, Ry und R, die Gleichen sind wie oben in Anspruch 1 definiert,

p und q jeweils unabhangig eine ganze Zahl von 1 bis 4 darstellen,

Y bis Y, eines von substituiertem oder unsubstituiertem C3-C54-Cycloalkyl, substituiertem oder unsubstituier-
tem C5-C3p-Heteroaryl, substituiertem oder unsubstituiertem 5-gliedrigem bis 7-gliedrigem Heterocycloalkyl
und substituiertem oder unsubstituiertem Cg-C5y-Aryl oder einen Ring, bei dem zwei oder mehrere dieser Ringe
kondensiert sind, darstellen.

7. Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei chemische Formel 1 aus den folgenden Struk-
turformeln ausgewahlt ist:
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Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei die organische Materialschicht, die die Verbindung
der chemischen Formel 1 einschliefl3t, eine lichtemittierende Schicht ist.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei die organische Materialschicht, die die Verbindung
der chemischen Formel 1 einschlie3t, ferner einen Fluoreszenzdotanden oder einen Phosphoreszenzdotanden
einschlief3t.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei die organische Materialschicht, die die Verbindung
der chemischen Formel 1 einschlief3t, ferner einen blauen Fluoreszenzdotanden einschlief3t.

Organische lichtemittierende Vorrichtung nach Anspruch 1, wobei die organische Materialschicht, die die Verbindung
der chemischen Formel 1 einschlief3t, ferner eine oder mehrere Verbindungen einschlielt, die ausgewahlt sind aus
der Gruppe bestehend aus Verbindungen auf Arylaminbasis und Verbindungen auf Styrylarylaminbasis, oder ein
oder mehrere Metalle oder Komplexverbindungen ausgewahlt aus der Gruppe bestehend aus Gruppe 1-, Gruppe
2-, Periode 4- und Periode 5-Ubergangsmetallen, Metallen der Lanthanidserie und organischen Metallen von d-
Ubergangsatomen.

Organische lichtemittierende Vorrichtung nach Anspruch 1, weiter umfassend:

ein oder mehrere organische Materialien emittierend blaues, rotes oder griines Licht, zusatzlich zu der Verbin-
dung der chemischen Formel 1.

Organische lichtemittierende Vorrichtung nach Anspruch 1, weiter umfassend; ein oder mehrere organische Mate-
rialschichten, die blaues, rotes oder griines Licht emittieren, zusatzlich zu der organischen Materialschicht, die die

Verbindung der chemischen Formel einschlieft,.

Organische lichtemittierende Vorrichtung nach Anspruch 1, die weifles Licht emittiert.

Revendications

1.

Dispositif électroluminescent organique comprenant :

une premiére électrode ;

une deuxiéme électrode ; et

dans lequel une ou plusieurs couches de matériau organique sont pourvues entre la premiére électrode et la
deuxiéme électrode,

dans lequel une ou plusieurs couches du matériau organique renferment le composé de la formule chimique
1 suivante :
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[Formule chimique 1]

ou, dans la formule chimique 1,

au moins l'un de R, et de R, représente I'hydrogéne ; I'halogéne ; un alkyle en C; a C3( substitué ou non
substitué ; un aryle en Cg & C3( substitué ou non substitué ; un aryle en Cg a C5 substitué ou non substitué
dans lequel un ou plusieurs d’un cycloalkyle en C5 a C3 substitué ou non substitué, d’'un hétéroalkyle en
C; a C4 substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O et
Si, et d’un hétérocycloalkyle de 5 a 7 chainons substitué ou non substitué renfermant un ou plusieurs
hétéroatomes sélectionnés parmi N, O et Si sont fusionnés ; un hétéroaryle en C3 a C5, substitué ou non
substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O et Si ; un hétéroaryle en C; a
C5p substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O et Si
dans lequel un ou plusieurs d’un cycloalkyle en C5 a C5 substitué ou non substitué, d’'un cycle aromatique
en Cga Cy substitué ou non substitué et d’un hétérocycloalkyle de 5 & 7 chainons substitué ou non substitué
renfermantun ou plusieurs hétéroatomes sélectionnés parmiN, O et Sisontfusionnés ; un hétérocycloalkyle
de 5 a 7 membres substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi
N, O et Si ; un hétérocycloalkyle de 5 a 7 membres substitué ou non substitué renfermant un ou plusieurs
hétéroatomes sélectionnés parmi N, O et Si dans lequel un ou plusieurs d’un hétérocycloalkyle en C; a
C5( substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O et Si,
d’un cycle aromatique en Cg & C3 substitué ou non substitué ou d’un hétéroaryle en C5 a C5; substitué
ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, Si sont fusionnés ; un
cycloalkyle en C5 a Cs, substitué ou non substitué ; un cycloalkyle en C5 & C3q substitué ou non substitué
dans lequel un ou plusieurs d’un hétérocycloalkyle en C3 a C5, renfermant un ou plusieurs hétéroatomes
sélectionnés parmi N, O et Si, d’'un cycle aromatique en Cg & C3y substitué ou non substitué et d’'un
hétéroaryle en C5 a C5, substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés
parmi N, O et Si sont fusionnés ; un cyano ; -NR 4R, ; -SiR43R14R5 ; -OR45; -SR47 ; un alkyle (en C4 &
Cyp) aryle (en C4 & Cy) ; un alkylamino en C, & Cs, substitué ou non substitué ; un hétéroaryle en C5 &
C5q renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O et Si dans lequel -SiR4gR1gR5q est
substitué ; un arylamino en Cg & C5 substitué ou non substitué ; un alcényle en C, a C5; substitué ou non
substitué ; un alcynyle en C, a C3q substitué ou non substitué ; un carboxyle ; un nitro ou un hydroxy ; ou
forment un cycle aliphatique monocyclique ou multicyclique, ou un cycle aromatique monocyclique ou
multicyclique, en étantliés & un substituantadjacent par le biais d’un alkyléne en C5 & C5, oud’un alcénylene
en C5 a C,, pouvant ou non renfermer un cycle fusionné ;

l'autre de Ry etde R, représente I'hydrogéne ; 'halogéne ; un alkyle en C; a C3 substitué ou non substitué ;
un aryle en Cg a Cyq substitué ou non substitué ; un aryle en Cg & Cs; substitué ou non substitué dans
lequel un ou plusieurs du cycloalkyle en C5 a C3( substitué ou non substitué, de 'hétéroaryle en C5 & Cs;,
substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, S et Si, et
deI’hétérocycloalkyle de 5 a 7 chainons substitué ou non substitué renfermant un ou plusieurs hétéroatomes
sélectionnés parmi N, O, S et Si sont fusionnés ; un hétéroaryle en C5 & C5, substitué ou non substitué
renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, S et Si; un hétéroaryle en C3 a Cy
substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, S et Si dans
lequel un ou plusieurs du cycloalkyle en C5 a C3, substitué ou non substitué, d’un cycle aromatique en Cg
a C3q substitué ou non substitué et d’un hétérocycloalkyle de 5 & 7 chainons substitué ou non substitué
renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, S et Si sont fusionnés ; un hétérocy-
cloalkyle de 5a7 chainons substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés
parmi N, O, S et Si; un hétérocycloalkyle de 5 a 7 chainons substitué ou non substitué renfermant un ou
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plusieurs hétéroatomes sélectionnés parmi N, O, S et Si dans lequel un ou plusieurs d’'un hétérocycloalkyle
en Cj & Cy( substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O,
S et Si, d’'un cycle aromatique en Cg a Cyy substitué ou non substitué et d’'un hétéroaryle en C5 a Cs
substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, S et Si sont
fusionnés ; un cycloalkyle en C5 & C5, substitué ou non substitué ; un cycloalkyle en C5 & C5, substitué ou
non substitué ou un cycloalkyle en C5 & C3 substitué ou non substitué dans lequel un ou plusieurs d’un
hétérocycloalkyle en C5 & C5, substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélec-
tionnés parmiN, O, S et Si, d’un cycle aromatique en Cg & C3 substitué ou non substitué et d’'un hétéroaryle
en Cj & Cy( substitué ou non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O,
S et Si sont fusionnés ; un cyano ; -NR4{R45 ; - SiR13R14R15; -OR4g ; -SR¢7 ; un alkyle (en Cg a C3q) aryle
(en C4 & Cjyq) substitué ou non substitué ; un alkylamino en C; & Cy substitué ou non substitué ; un
hétéroaryle en C5 & C5, renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O, S et Si dans
lequel -SiR gR1gRyq est substitué ; un arylamino en Cg & C5, substitué ou non substitué ; un alcényle en
C, a Cy substitué ou non substitué ; un alcynyle en C, a Cs( substitué ou non substitué ; un carboxyle ;
un nitro ou un hydroxy ; ou forment un cycle aliphatique monocyclique ou multicyclique, ou un cycle aro-
matique monocyclique ou multicyclique, en étant lié a un substituant adjacent par le biais de I'alkyleéne en
C; a C5; ou de I'alcényléne en C5 a C,, pouvant ou non renfermer un cycle fusionné ;

R41 @ Ry représentent chacun indépendamment I'hydrogéne ; un alkyle en C; & C5, substitué ou non
substitué ; un aryle en Cgq & Cy substitué ou non substitué ; ou un hétéroaryle en C5 a C, substitué ou
non substitué renfermant un ou plusieurs hétéroatomes sélectionnés parmi N, O et Si, ou forment un cycle
aliphatique monocyclique ou multicyclique, ou un cycle aromatique monocyclique ou multicyclique, en étant
lié a un substituant adjacent par le biais de I'alkyléne en C5 & C3; ou de I'alcényléne en C3 a Cs pouvant
ou non renfermer un cycle fusionné ;

Rj; a Ry représentent chacun indépendamment I'hydrogéne ou un substituant organique monovalent ; et
Rset Ry, Ry et Rg, R et Rg, Ry et Rg, Rg et Rg ou Rg et Ry forment un cycle aliphatique monocyclique ou
multicyclique ou un cycle aromatique monocyclique ou multicyclique, en étant liés adjacent par le biais de
l'alkyléne en C5 a C3 ou de l'alcényléne en C3 & C5 pouvant ou non renfermer un cycle fusionné ;

Dispositif électroluminescent selon la revendication 1, dans lequel R3 & Ry représentent chacun indépendamment
I'hydrogéne ; I'halogéne ; un alkyle en C; a C5 substitué ou non substitué ; un aryle en Cg a C, substitué ou non
substitué ; un aryle en Cg & C5 substitué ou non substitué dans lequel un ou plusieurs d’un cycloalkyle en C5 a Cs,
substitué ou non substitué, d’'un hétéroalkyle en C5 a Cs( substitué ou non substitué et d’'un hétérocycloalkyle de
5 a7 chainons substitué ou non substitué sont fusionnés ; un hétéroaryle en C5 a C3q substitué ou non substitué ;
un hétéroaryle en C5 a Cs; substitué ou non substitué dans lequel un ou plusieurs d’un cycloalkyle en C3 a Cs,
substitué ou non substitué, d’un cycle aromatique en Cg & Cs substitué ou non substitué et d’un hétérocycloalkyle
de 5 a 7 chainons substitué ou non substitué sont fusionnés ; un hétérocycloalkyle de 5 a 7 membres substitué ou
non substitué ; un hétérocycloalkyle de 5 a 7 membres substitué ou non substitué dans lequel un ou plusieurs d’un
hétérocycloalkyle en C5; a C3( substitué ou non substitué, d’'un cycle aromatique en Cg @ Cs, substitué ou non
substitué ou d’'un hétéroaryle en C5 a Cs substitué ou non substitué sont fusionnés ; un cycloalkyle en C5 a Cs,
substitué ou non substitué, un cycloalkyle en C5 & Cs, substitué ou non substitué dans lequel un ou plusieurs d’un
hétérocycloalkyle en C5 a Cs substitué ou non substitué, d’un cycle aromatique en Cg a Cs, substitué ou non
substitué ou d'un hétéroaryle en C5 & Cy; substitué ou non substitué sont fusionnés ; un cyano ; -NRy4R, ;
-SiR¢3R14R45; -OR5 ; -SR47 ; un alkyle (en Cg a C3q) aryle (en C4 & C3q) substitué ou non substitué ; un alkylamino
en C, a Cyq substitué ou non substitué ; un hétéroaryle en C5 a C3y dans lequel -SiR1gR1gR5q est substitué ; un
arylamino en Cg a C3( substitué ou non substitué ; un alcényle en C, a C3 substitué ou non substitué ; un alcynyle
en C, a Cz( substitué ou non substitué ; un carboxyle ; un nitro ou un hydroxy ; ou forment un cycle aliphatique
monocyclique ou multicyclique, ou un cycle aromatique monocyclique ou multicyclique, en étant liés a un substituant
adjacent par le biais de I'alkyléne en C4 & C5, ou de I'alcényléne en C5 & Cs, pouvant ou non renfermer un cycle
fusionné ;

Dispositif électroluminescent organique selon la revendication 1, dans lequel Ry & R4 sontchacun indépendamment
sélectionnés parmi I'’hydrogene ; I'halogéne ; le méthyle ; I'éthyle ; le propyle ; le butyle ; le pentyle ; I'hexyle ;
I'éthylhexyle ;I'heptyle ;l'octyle ;le phényle ;le naphtyle ;lefluorényle ;le biphényle ;le phénanthryle ; le terphényle ;
le pyrényle; le pérylényle ; le spirobifluorényle, le fluoranthényle ; le chrysényle ; le triphénylényle ; le 1,2-
dihydroacénaphtyle ; le dibenzothiophényle, le dibenzofuryle ; le carbozolyle ; le pyridyle ; le furyle ; le thiényle ; le
quinolyle ; le triazinyle ; le pyrimidinyle ; le pyridazinyle ; le quinoxalinyle ; le phénanthrolinyle ; le benzopyrolidino ;
le banzopipéridino ; le dibenzomorpholino ; le dibenzoazépino ; I'amino substitué par le phényle, le napthyle, le
fluorényle, le biphényle, le phénanthryle, le terphényle, le pyrényle, le pérylényle, le spirobifluorényle, le fluoranthé-
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nyle, le chrysényle, le triphénylényle, le dibenzothiophényle, le dibenzofuryle, le carbozolyle, le pyridyle, le furyle,
le thiényle, le quinolyle, le triazinyle, le pyrimidinyle, le pyridazinyle, le quinoxalinyle ou le phénanthrolinyle ; le
biphényloxy ; le biphénylthio ; le biphénylméthyle ; le triphénylméthyle ; le carboxyle ; le nitro ou I’hydroxy.

Dispositif électroluminescent organique selon la revendication 1, dans lequel au moins un de R, et de R, est un
substituant portant sept carbones ou davantage dans des chainons cycliques, un substituant renfermant deux ou
plusieurs cycles ou un alkyle en C; & Cs,.

Dispositif électroluminescent organique selon la revendication 1, dans lequel R4 et R, sont différents I'un de I'autre.

Dispositif électroluminescent organique selon la revendication 1, dans lequel la formule chimique 1 est représentée
par 'une des formules 2 a2 9 :

[Formule chimique 2]

R

[Formule chimique 4]
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[Formule chimique 5]

[Formule chimique 6]

[Formule chimique 7]
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[Formule chimique 8]

(Rs)g

ou dans les formules chimiques 2 a 9,

R4, Ry, R3 et R4 sont identiques a ceux définis dans la revendication 1,

p et q représentent chacun indépendamment un nombre entier valant de 1 a 4,

Y1 & Y4 représentent 'un d’un cycloalkyle en C5 & C5, substitué ou non substitué, d’'un hétéroaryle en C5 a
C5( substitué ou non substitué, d’'un hétérocycloalkyle de 5 a 7 chainons substitué ou non substitué et d'un
aryle en Cg a C5q substitué ou non substitué ou d’un cycle dans lequel deux ou plusieurs cycles sont fusionnés.

7. Dispositif électroluminescent organique selon la revendication 1, dans lequel la formule chimique 1 est sélectionnée
parmi les formules structurales suivantes :
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Dispositif électroluminescent organique selon la revendication 1, dans lequel la couche de matériau organique qui
renferme le composé de la formule chimique 1 est une couche d’émission de lumiere.

Dispositif électroluminescent organique selon la revendication 1, dans lequel la couche de matériau organique qui
renferme le composé de laformule chimique 1 renferme en outre un dopant fluorescentou un dopant phosphorescent.

Dispositif électroluminescent organique selon la revendication 1, dans lequel la couche de matériau organique qui
renferme le composé de la formule chimique 1 renferme en outre un dopant fluorescent bleu.

Dispositif électroluminescent organique selon la revendication 1, dans lequel la couche de matériau organique qui
renferme le composé de la formule chimique 1 renferme en outre un ou plusieurs composés sélectionnés dans le
groupe constitué de composés a base d’arylamine et des composés a base de styrylarylamine, ou un ou plusieurs
métaux ou composés complexes sélectionnés dans le groupe constitué de métaux de transition du groupe 1, du
groupe 2, de la période 4 et de la période 5, de métaux de la série des lanthamides et des métaux organiques des
atomes de transition d.

Dispositif électroluminescent organique selon la revendication 1, comprenant en outre :

une ou plusieurs couches de matériau organique émettant de la lumiére bleue, rouge ou verte, outre le composé
de la formule chimique 1.

Dispositif électroluminescent organique selon la revendication 1, comprenant en outre :

un ou plusieurs matériaux organiques émettant de la lumiére bleue, rouge ou verte, outre la couche de matériau
organique renfermant le composé de la formule chimique 1.

Dispositif électroluminescent organique selon la revendication 1, qui émet de la lumiere blanche.
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[Figure 1]
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[Figure 2]
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[Figure 3]
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