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ABSTRACT

Provided are a compound of Chemical Formula 1:

and an organic light emitting device including the same.
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NOVEL COMPOUND AND ORGANIC LIGHT
EMITTING DEVICE COMPRISING SAME

TECHNICAL FIELD

[0001] The present specification claims priority to and the
benefits of Korean Patent Application No. 10-2017-
0087149, filed with the Korean Intellectual Property Office
on Jul. 10, 2017, the entire contents of which are incorpo-
rated herein by reference. The present specification relates to
a compound represented by Chemical Formula 1 and an
organic light emitting device including the same.

BACKGROUND ART

[0002] In general, organic light emission refers to a phe-
nomenon in which electrical energy is converted into light
energy using an organic material. An organic light emitting
device using the phenomenon of organic light emission
generally has a structure including an anode, a cathode and
an organic material layer interposed therebetween. Here, the
organic material layer generally has a structure including a
plurality of layers composed of different materials in order
to improve efficiency and stability of the organic light
emitting device and may, for example, include a hole injec-
tion layer, a hole transport layer, a light emitting layer, an
electron transport layer, an electron injection layer and the
like. In such a structure of the organic light emitting device,
when a voltage is applied between two electrodes, holes and
electrons are injected into the organic material layer from the
anode and the cathode, respectively, and the injected holes
and electrons are combined to form excitons. When the
excitons fall to the ground state again, light is emitted.
[0003] There is a continuous need for development of
novel materials for the aforementioned organic light emit-
ting device.

DISCLOSURE

Technical Problem

[0004] The present specification is directed to providing a
compound with excellent brightness and color purity as well
as long lifetime.

[0005] Also, the present specification is directed to pro-
viding an organic light emitting device including the same.

Technical Solution

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

[Chemical Formula 1]
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[0007] wherein

[0008] RI1 and R2 are each independently any one selected
from the group consisting of: hydrogen; deuterium; a halo-
gen group; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an amino
group; a substituted or unsubstituted silyl group; a substi-
tuted or unsubstituted boron group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a sub-
stituted or unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsubsti-
tuted alkylsulfoxy group; a substituted or unsubstituted
arylsulfoxy group; a substituted or unsubstituted alkenyl
group; a substituted or unsubstituted aralkyl group; a sub-
stituted or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
aralkylamine group; a substituted or unsubstituted arylamine
group; a substituted or unsubstituted arylphosphine group; a
substituted or unsubstituted phosphine oxide group; a sub-
stituted or unsubstituted aryl group; and a substituted or
unsubstituted heterocyclic group including one or more of
N, O, S, Si and Se atoms;

[0009] a and b are each independently an integer of 1 to 3;
[0010] L1 and .2 are each independently a direct bond; or
a substituted or unsubstituted arylene group;

[0011] Arl and Ar2 are each independently a substituted
or unsubstituted aryl group; or a substituted or unsubstituted
heterocyclic group; and

[0012] A is any one selected from the following formulae:

vaoy
hel 72
\\/_\ZA,B

gSpoloets
_\ /

'2@

[0013] wherein

[0014] X1 is O, S or CR3R4;

[0015] X2is O, NR or §;

[0016] X3 is OorS;

[0017] Y1 to Y10 are each independently N or CRS;
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[0018] at least two of Y1 to Y3 are N;

[0019] at least two of Y4 to Y8 are N;

[0020] at least one of Y9 and Y10 is N; and

[0021] at least two of Z1 to Z4 are N and the others are C
or CR6,

[0022] wherein R and R3 to R6 are each independently

any one selected from the group consisting of: hydrogen;
deuterium; a halogen group; a nitrile group; a nitro group; a
hydroxyl group; a carbonyl group; an ester group; an imide
group; an amino group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a substi-
tuted or unsubstituted alkyl group; a substituted or unsub-
stituted cycloalkyl group; a substituted or unsubstituted
alkoxy group; a substituted or unsubstituted aryloxy group;
a substituted or unsubstituted alkylthioxy group; a substi-
tuted or unsubstituted arylthioxy group; a substituted or
unsubstituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted alk-
enyl group; a substituted or unsubstituted aralkyl group; a
substituted or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
aralkylamine group; a substituted or unsubstituted arylamine
group; a substituted or unsubstituted arylphosphine group; a
substituted or unsubstituted phosphine oxide group; a sub-
stituted or unsubstituted aryl group; and a substituted or
unsubstituted heterocyclic group including one or more of
N, O, S, Si and Se atoms; and

[0023] the formulae are each independently substituted or
unsubstituted with a substituted or unsubstituted alkyl
group, a substituted or unsubstituted aryl group, or a sub-
stituted or unsubstituted heterocyclic group.

[0024] In addition, another embodiment of the present
specification provides an organic light emitting device
including; a first electrode; a second electrode facing the first
electrode; and at least one organic material layer interposed
between the first electrode and the second electrode, wherein
the at least one organic material layer contains the com-
pound according to one embodiment of the present specifi-
cation.

Advantageous Effects

[0025] The compound according to an embodiment of the
present specification is used as a material for an organic
material layer in an organic light emitting device and thus
can advantageously improve efficiency, and low driving
voltage and lifetime characteristics of the organic light
emitting device.

[0026] In addition, the compound according to the
embodiment of the present specification can be used as a
hole injection material, a hole transport material, a hole
injection/hole transport material, a light emission material,
an electron transport material, or an electron injection mate-
rial.

DESCRIPTION OF DRAWINGS

[0027] FIG. 1 is a sectional view illustrating an organic
light emitting device according to an embodiment of the
present specification.

[0028] 101: First electrode
[0029] 201: Organic material layer
[0030] 301: Second electrode
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MODE FOR DISCLOSURE

[0031] Hereinafter, the present specification will be
described in more detail.

[0032] An embodiment of the present specification pro-
vides the compound represented by Chemical Formula 1
above.

[0033] According to the present specification, examples of
substituents will be described below, but the specification is
not limited thereto.

[0034] The term “substituted or unsubstituted” as used
herein can mean substituted or unsubstituted with one or
more substituents selected from the group consisting of:
deuterium; a halogen group; a nitrile group; a nitro group; a
hydroxyl group; a carbonyl group; an ester group; an imide
group; an amino group; a phosphine oxide group; an alkoxy
group; an aryloxy group; an alkylthioxy group; an arylthioxy
group; an alkylsulfoxy group; an arylsulfoxy group; a silyl
group; a boron group; an alkyl group; a cycloalkyl group; an
alkenyl group; an aryl group; an aralkyl group; an aralkenyl
group; an alkylamine group; an aralkylamine group; an
arylamine group; and an arylphosphine group, or substituted
or unsubstituted with a substituent linking two or more
substituents among the substituents exemplified above. For
example, “a substituent linking two or more substituents”
can be a biphenyl group. That is, the biphenyl group can be
an aryl group or can be construed as being a substituent
linking two phenyl groups.

[0035] In the present specification, the “adjacent” group
can mean a substituent substituting an atom directly linked
to an atom substituted with the corresponding substituent, a
substituent sterically most closely positioned to the corre-
sponding substituent, or another substituent substituting an
atom substituted by the corresponding substituent. For
example, two substituents substituting ortho positions in a
benzene ring, and two substituents substituting the same
carbon in an aliphatic ring can be interpreted as groups
“adjacent” to each other.

[0036] In the present specification, examples of the halo-
gen group include fluorine, chlorine, bromine and iodine.
[0037] In the present specification, the number of carbon
atoms of the carbonyl group is not particularly limited, but
is preferably 1 to 40. Specifically, the carbonyl group can be
selected from compounds having the following structure,
but is not limited thereto.

AR
v

[0038] In the present specification, regarding an ester
group, the oxygen of the ester group can be substituted with
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a linear, branched or cyclic alkyl group having 1 to 40
carbon atoms, or an aryl group having 6 to 30 carbon atoms.
Specifically, such an ester group can be selected from
compounds of the following formulae, but is not limited
thereto.

dordon b
SUSNUS
A A AN
TR

[0039] In the present specification, the number of carbon
atoms of the imide group is not particularly limited, but is
preferably 1 to 25. Specifically, the imide group can be

selected from compounds having the following formulae,
but is not limited thereto.

Uik
AAd Ay
s

[0040] In the present specification, specifically, examples
of the silyl group include a trimethylsilyl group, a triethyl-
silyl group, a t-butyldimethylsilyl group, a vinyldimethyl-
silyl group, a propyldimethylsilyl group, a triphenylsilyl
group, a diphenylsilyl group, a phenylsilyl group and the
like, but are not limited thereto.

[0041] In the present specification, specifically, examples
of the boron group include a trimethylboron group, a trieth-
ylboron group, a t-butyldimethylboron group, a triphenyl-
boron group, a phenylboron group and the like, but are not
limited thereto.

[0042] In the present specification, the alkyl group can be
linear or branched, or can include a cycloalkyl group. The
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number of carbon atoms of the alkyl group is not particularly
limited, but is preferably 1 to 40. According to an embodi-
ment, the number of carbon atoms of the alkyl group is 1 to
20. According to another embodiment, the number of carbon
atoms of the alkyl group is 1 to 10. According to another
embodiment, the number of carbon atoms of the alkyl group
is 1 to 6. Specifically, examples of the alkyl group include
methyl, ethyl, propyl, n-propyl, isopropyl, butyl, n-butyl,
isobutyl, tert-butyl, sec-butyl, 1-methyl-butyl, 1-ethyl-butyl,
pentyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, hexyl,
n-hexyl, 1-methylpentyl, 2-methylpentyl, 3,3-dimethylbu-
tyl, 2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl. cyclopen-
tylmethyl, cycloheptylmethyl, octyl, n-octyl, tert-octyl,
1-methylheptyl, 2-ethylhexyl, 2-propylpentyl, n-nonyl, 2,2-
dimethylheptyl, 1-ethyl-propyl, 1,1-dimethyl-propyl, iso-
hexyl, 4-methylhexyl, 5-methylhexyl and the like, but are
not limited thereto.

[0043] In the present specification, the alkenyl group can
be linear or branched, and the number of carbon atoms
thereof is not particularly limited, but is preferably 2 to 40.
According to an embodiment, the number of carbon atoms
of the alkenyl group is 2 to 20. According to another
embodiment, the number of carbon atoms of the alkenyl
group is 2 to 10. According to another embodiment, the
number of carbon atoms of the alkenyl group is 2 to 6.
Specifically, examples of the alkenyl group include vinyl,
1-prophenyl, isoprophenyl, 1-butenyl, 2-butenyl, 3-butenyl,
1-pentenyl, 2-pentenyl, 3-pentenyl, 3-methyl-1-butenyl, 1,3-
butadienyl, allyl, 1-phenylvinyl-1-yl, 2-phenylvinyl-1-yl,
2,2-diphenylvinyl-1-yl, 2-phenyl-2-(naphthyl-1-yl}vinyl-1-
vl, 2,2-bis(diphenyl-1-yl)vinyl-1-yl, stilbenyl, styrenyl and
the like, but are not limited thereto.

[0044] In the present specification, the cvcloalkyl group
can be included in the alkyl group, and the number of carbon
atoms thereof is not particularly limited, but is preferably 3
to 60. According to an embodiment, the number of carbon
atoms of the cycloalkyl group is 3 to 30. According to
another embodiment, the number of carbon atoms of the
cycloalkyl group is 3 to 20. According to another embodi-
ment, the number of carbon atoms of the cycloalkyl group
is 3 to 6. Specifically, examples of the cycloalkyl group
include cyclopropyl, cyclobutyl, cyclopentyl, 3-methylcy-
clopentyl, 2,3-dimethylcyclopentyl, cyclohexyl, 3-methyl-
cyclohexyl, 4-methylcyclohexyl, 2,3-dimethylcyclohexyl,
3,4,5-trimethylcyclohexyl, 4-tert-butylcyclohexyl, cyclo-
heptyl, cyclooctyl and the like, but are not limited thereto.
[0045] In the present specification, for example, the
arylamine group means a substituted or unsubstituted mono-
cyclic diarylamine group, a substituted or unsubstituted
polycyclic diarylamine group, or a substituted or unsubsti-
tuted monocyclic and polycyclic diarylamine group.
[0046] In the present specification, the aryl group can
include a fluorenyl group, and has preferably 6 to 60 carbon
atoms, although not particularly limited thereto, and can be
a monocyclic aryl group or a polycyclic aryl group. Accord-
ing to an embodiment, the number of carbon atoms of the
aryl group is 6 to 30. According to an embodiment, the
number of carbon atoms of the aryl group is 6 to 20. When
the aryl group is a monocyclic aryl group, it can be a phenyl
group, a biphenyl group, a terphenyl group or the like, but
is not limited thereto. The polycyclic aryl group can be a
naphthyl group, an anthracenyl group, a phenanthryl group,
a pyrenyl group, a perylenyl group, a chrysenyl group, a
fluorenyl group or the like, but is not limited thereto.
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[0047] 1Inthe present specification, the fluorenyl group can
be included in the aryl group. In addition, the fluorenyl
group can be substituted and two substituents can bond to
each other to form a spiro structure.

[0048] When the fluorenyl group is substituted, it can be

SERbs Y
OO
() §)

928 900

or the like, but is not limited thereto.

[0049] In the present specification, the heterocyclic group
is a heterocyclic group that includes, as heteroatoms, one or
more of N, O, S, Si and Se, and the number of carbon atoms
of the heterocyclic group is not particularly limited, but is
preferably 2 to 60. Examples of the heterocyclic group
include a thiophene group, a furanyl group, a pyrrolyl group,
an imidazolyl group, a thiazolyl group, an oxazolyl group,
an oxadiazolyl group, a triazolyl group, a pyridyl group, a
bipyridyl group, a pyrimidyl group, a triazinyl group, an
acridyl group, a pyridazinyl group, a pyrazinyl group, a
quinolinyl group, a quinazolinyl group, a quinoxalinyl
group, a phthalazinyl group, a pyridopyrimidyl group, a
pyridopyrazinyl group, a pyrazinopyrazinyl group, an iso-
quinolinyl group, an indolyl group, a carbazolyl group, a
benzoxazolyl group, a benzimidazolyl group, a benzothiaz-
olyl group, a benzocarbazolyl group, a benzothiophenyl
group, a dibenzothiophenyl group, a benzofuranyl group, a
phenanthrolinyl group, a thiazolyl group, an isoxazolyl
group, an oxadiazolyl group, a thiadiazolyl group, a benzo-
thiazolyl group, a phenothiazinyl group, a dibenzofuranyl
group and the like, but are not limited thereto.

[0050] In the present specification, the descriptions asso-
ciated with the aryl group provided above can be applied to
an aromatic hydrocarbon ring, except for being divalent.

[0051] In the present specification, the descriptions asso-
ciated with the heterocyclic group provided above can be
applied to a heteroring, except for being divalent.

[0052] 1In the present specification, the descriptions asso-
ciated with the aryl group provided above can be applied to
the aryl group of the aryloxy group, the arylthioxy group, the
arylsulfoxy group, the arylphosphine group, the aralkyl
group, the alkylaryl group, the aralkylamine group, the
aralkenyl group and the arylamine group.

[0053] In the present specification, the descriptions asso-
ciated with the alkyl group provided above can be applied to
the alkyl group of the alkylthioxy group, the alkylsulfoxy
group, the aralkyl group, the alkylaryl group, the aralky-
lamine group and the alkylamine group.
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[0054] 1In the present specification, the descriptions asso-
ciated with the heterocyclic group provided above can be
applied to the heteroaryl group and the heteroaryl group of
the heteroarylamine group.

[0055] In the present specification, the descriptions asso-
ciated with the alkenyl group provided above can be applied
to the alkenyl of the aralkenyl group.

[0056] In the present specification, the descriptions asso-
ciated with the aryl group provided above can be applied to
arylene and alkylarylene, except for being divalent.

[0057] In the present specification, the descriptions asso-
ciated with the heterocyclic group provided above can be
applied to heteroarylene except for being divalent.

[0058] In the present specification, “bonding to an adja-
cent group to form a ring” means bonding to an adjacent
group to form: a substituted or unsubstituted aliphatic hydro-
carbon ring; a substituted or unsubstituted aromatic hydro-
carbon ring; a substituted or unsubstituted aliphatic heter-
oring; or a substituted or unsubstituted aromatic heteroring.

[0059] In the present specification, the aliphatic hydrocar-
bon ring means a non-aromatic ring including only carbon
and hydrogen atoms.

[0060] In the present specification, examples of the aro-
matic hydrocarbon ring include a phenyl group, a naphthyl
group, an anthracenyl group and the like, but are not limited
thereto.

[0061] Inthe present specification, the aliphatic heteroring
means an aliphatic ring including one or more heteroatoms.

[0062] Inthe present specification, the aromatic heteroring
means an aromatic ring including one or more heteroatoms.

[0063] In the present specification, the aliphatic hydrocar-
bon ring, the aromatic hydrocarbon ring, the aliphatic het-
eroring and the aromatic heteroring can be monocyclic or
polycyclic.

[0064] According to an embodiment of the present speci-
fication, L1 and L2 are each independently a direct bond; or
a substituted or unsubstituted arylene group.

[0065] In addition, according to an embodiment of the
present specification, L1 and L2 are each independently a
direct bond; or a substituted or unsubstituted arylene group
having 6 to 30 carbon atoms.

[0066] In addition, according to an embodiment of the
present specification, L1 and L2 are each independently a
direct bond; or a substituted or unsubstituted arylene group
having 6 to 20 carbon atoms.

[0067] According to an embodiment of the present speci-
fication, Arl and Ar2 are each independently a substituted or
unsubstituted aryl group; or a substituted or unsubstituted
heterocyclic group.

[0068] In addition, according to an embodiment of the
present specification, Arl and Ar2 are each independently a
substituted or unsubstituted aryl group having 6 to 30 carbon
atoms; or a substituted or unsubstituted heterocyclic group
having 3 to 30 carbon atoms.

[0069] In addition, according to an embodiment of the
present specification, Arl and Ar2 are each independently a
substituted or unsubstituted aryl group having 6 to 20 carbon
atoms; or a substituted or unsubstituted heterocyclic group
having 3 to 20 carbon atoms.
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[0070] According to an embodiment of the present speci-
fication, A is any one selected from the following formulae:

vaoy
Y1 72
\\/_\24/23

—Y3
Y8 N
| IJ (I ]@
7/ 7 X2

[0071] wherein X1 is O, S or CR3R4;

[0072] X2 is O, NR or S;

[0073] X3 is OorS;

[0074] Y1 to Y10 are each independently N or CRS;
[0075] at least two of Y1 to Y3 are N;

[0076] at least two of Y4 to Y8 are N;

[0077] at least one of Y9 and Y10 is N;

[0078] at least two of Z1 to Z4 are N and the others are C
or CR6,

[0079] wherein R and R3 to R6 are each independently

any one selected from the group consisting of: hydrogen;
deuterium; a halogen group; a nitrile group; a nitro group; a
hydroxyl group; a carbonyl group; an ester group; an imide
group; an amino group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a substi-
tuted or unsubstituted alkyl group; a substituted or unsub-
stituted cycloalkyl group; a substituted or unsubstituted
alkoxy group; a substituted or unsubstituted aryloxy group;
a substituted or unsubstituted alkylthioxy group; a substi-
tuted or unsubstituted arylthioxy group; a substituted or
unsubstituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted alk-
enyl group; a substituted or unsubstituted aralkyl group; a
substituted or unsubstituted aralkenyl group; a substituted or
unsubstituted alkylaryl group; a substituted or unsubstituted
aralkylamine group; a substituted or unsubstituted arylamine
group; a substituted or unsubstituted arylphosphine group; a
substituted or unsubstituted phosphine oxide group; a sub-
stituted or unsubstituted aryl group; and a substituted or
unsubstituted heterocyclic group including one or more of
N, O, S, Si and Se atoms; and

[0080] the formulae are each independently substituted or
unsubstituted with a substituted or unsubstituted alkyl
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group, a substituted or unsubstituted aryl group, or a sub-
stituted or unsubstituted heterocyclic group.

[0081] According to an embodiment of the present speci-
fication, Z1 and Z2 are N.
[0082] According to an embodiment of the present speci-
fication, Z1 and Z3 are N.
[0083] According to an embodiment of the present speci-
fication, Z1 and Z4 are N.
[0084] According to an embodiment of the present speci-
fication, Z2 and Z3 are N.

[0085] According to an embodiment of the present speci-
fication, Z2 and Z4 are N.

[0086] According to an embodiment of the present speci-
fication, Z3 and Z4 are N.

[0087] According to an embodiment of the present speci-
fication, Chemical Formula 1 can provide compounds rep-
resented by the following Chemical Formulae 2 to S:

[Chemical Formula 2]

[Chemical Formula 3]

[Chemical Formula 4]
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-continued

[Chemical Formula 5]
é \ 7
\ N—N

N N
[0088] wherein Arl, Ar2, L1, L2, R1, R2, a and b are as Ij @
defined above. S o

[0089] According to an embodiment of the present speci-
fication, A is any one selected from the following formulae:

N—N
O O q/ Q\T/N
o) | S
I\!\/ N __#
Ny Ny N
‘l 7 ‘: 7
N N

-continued
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-continued -continued

ey
N

[0090] According to an embodiment of the present speci-
fication, R1 to R6 are hydrogen.

[0091] According to an embodiment of the present speci-
fication, the compound represented by Chemical Formula 1
can be any one selected from the following compounds:
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[0092] FIG. 1 illustrates an organic light emitting device
according to an embodiment of the present specification.
Referring to FIG. 1, the embodiment of the present speci-
fication provides an organic light emitting device including:
a first electrode 101; a second electrode 301 facing the first
electrode 101; and at least one organic material layer 201
interposed between the first electrode 101 and the second
electrode 301, wherein the at least one organic material layer
201 contains the compound represented by Chemical For-
mula 1.

[0093] The organic material layer of the organic light
emitting device according to the present specification can
have a single layer structure, or a multiple layer structure in
which two or more organic material layers are laminated.
For example, the organic light emitting device according to
the present specification can have, as the organic material
layer, a structure including a hole injection layer, a hole
transport layer, a light emitting layer, an electron transport
layer, an electron injection layer, an electron blocking layer,
an electron transport-aid layer or the like. However, the
structure of the organic light emitting device is not limited
thereto and can include a smaller number of organic layers.

[0094] According to an embodiment of the present speci-
fication, the organic material layer includes a hole injection
layer, a hole transport layer or a hole injection/transport
layer, and the hole injection layer, the hole transport layer,
or the hole injection/transport layer can contain the com-
pound of Chemical Formula 1.

[0095] According to another embodiment, the organic
material layer can include a light emitting layer, and the light
emitting layer can contain the compound of Chemical For-
mula 1.

[0096] According to an embodiment of the present speci-
fication, the organic material layer can include an electron
transport layer or an electron transport-aid layer, and the
electron transport layer or the electron transport-aid layer
can contain the compound of Chemical Formula 1.

[0097] According to an embodiment of the present speci-
fication, the organic material layer can include an electron
blocking layer, and the electron blocking layer can contain
the compound of Chemical Formula 1.

[0098] According to an embodiment of the present speci-
fication, the electron transport layer, the electron injection
layer or an electron transport/injection layer can contain the
compound of Chemical Formula 1.

[0099] According to another embodiment, the organic
material layer can include a light emitting layer and an
electron transport layer, and the electron transport layer can
contain the compound of Chemical Formula 1.

[0100] According to another embodiment, the organic
material layer can contain the compound as a host and can
include another organic compound, a metal or a metal
compound as a dopant.

[0101] According to another embodiment, the organic
light emitting device can be a normal-type organic light
emitting device having a structure in which an anode, at least
one organic material layer and a cathode are laminated in
this order on a substrate.

[0102] According to another embodiment, the organic
light emitting device can be an inverted-type organic light
emitting device having a structure in which a cathode, at
least one organic material layer and an anode are laminated
in this order on a substrate.

[0103] The organic light emitting device of the present
specification can be manufactured using materials and meth-
ods well-known in the art, except that at least one organic
material layer contains the compound of the present speci-
fication, that is, the compound of Chemical Formula 1.

[0104] When the organic light emitting device includes a
plurality of organic material layers, the organic material
layers can be formed with the same or different materials.

[0105] The organic light emitting device of the present
specification can be manufactured using materials and meth-
ods well-known in the art, except that at least one organic
material layer contains the compound of the present speci-
fication, that is, the compound represented by Chemical
Formula 1.

[0106] For example, the organic light emitting device of
the present specification can be manufactured by sequen-
tially depositing a first electrode, an organic material layer
and a second electrode on a substrate. At this time, the
organic light emitting device can be manufactured by depos-
iting a metal, a metal oxide having conductivity, or an alloy
thereof on the substrate using a physical vapor deposition
(PVD) method such as sputtering or e-beam evaporation to
form an anode, forming, on the anode, an organic material
layer including a hole injection layer, a hole transport layer,
a light emitting layer and an electron transport layer, and
then depositing a material for a cathode thereon. Apart from
this method, the organic light emitting device can be manu-
factured by sequentially depositing a cathode material, an
organic material layer and an anode material on a substrate.

[0107] In addition, the compound of Chemical Formula 1
can be produced into the organic material layer not only by
the vapor deposition method, but also by a solution appli-
cation method, during the manufacture of the organic light
emitting device. Here, the solution application method
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means spin coating, dip coating, doctor blading, inkjet
printing, screen printing, spraying, roll coating or the like,
but is not limited thereto.

[0108] Apart from such a method, the organic light emit-
ting device can be manufactured by sequentially depositing
a cathode material, an organic material layer and an anode
material on a substrate (PCT Application Publication No.
W02003/012890), but the manufacturing method is not
limited thereto.

[0109] According to an embodiment of the present speci-
fication, the first electrode can be an anode and the second
electrode can be a cathode.

[0110] According to another embodiment, the first elec-
trode can be a cathode and the second electrode can be an
anode.

[0111] Generally, the anode material can be a material
having a high work function to facilitate injection of holes
into the organic material layer. Specifically, examples of the
anode material that can be used in the present specification
include, but are not limited to: metals such as vanadium,
chromium, copper, zinc and gold, or alloys thereof; metal
oxides such as zinc oxide, indium oxide, indium tin oxide
(ITO) and indium zinc oxide (IZ0); combinations of a metal
with oxide such as ZnO:Al or SnO,:Sb; conductive poly-
mers such as poly(3-methylthiophene), poly[3,4-(ethylene-
1,2-dioxy)thiophene] (PEDOT), polypyrrole and polyani-
line; and the like.

[0112] Generally, the cathode material can be a material
that has a low work function to facilitate injection of
electrons into the organic material layer. Specific examples
of the cathode material include, but are not limited to, metals
such as magnesium, calcium, sodium, potassium, titanium,
indium, yttrium, lithium, gadolinium, aluminum, silver, tin
and lead, or alloys thereof, multilayer structure materials
such as LiF/Al and LiO4/Al; and the like.

[0113] The hole injection layer is a layer that injects holes
from an electrode, and the hole injection material is prefer-
ably a compound that has an ability to transport holes, thus
has a hole injection effect in an anode, has an excellent hole
injection effect for a light emitting layer or a light emitting
material, prevents excitons generated in the light emitting
layer from moving to an electron injection layer or an
electron injection material, and in addition thereto, has an
excellent thin film forming ability. The highest occupied
molecular orbital (HOMO) of the hole injection material is
preferably in between the work function of an anode mate-
rial and the HOMO of an adjacent organic material layer.
Specific examples of the hole injection material include, but
are not limited to, metal porphyrins, oligothiophene, arylam-
ine-based organic materials, hexanitrile hexaazatriph-
enylene-based organic materials, quinacridone-based
organic materials, perylene-based organic materials, anthra-
quinone, and polyaniline- and polythiophene-based conduc-
tive polymers, and the like.

[0114] The hole transport layer is a layer that receives
holes from a hole injection layer and transports the holes to
a light emitting layer, and the hole transfer material is
preferably a material that is capable of receiving holes from
an anode or a hole injection layer, moving the holes to a light
emitting layer and having high mobility for the holes.
Specific examples of the hole transfer material include, but
are not limited to, arylamine-based organic materials, con-
ductive polymers, block copolymers having conjugated
parts and non-conjugated parts together, and the like.

Dec. 19, 2019

[0115] The light emitting material is a material that is
capable of receiving holes and electrons from the hole
transport layer and the electron transport layer, respectively,
and emitting visible light by combination between the holes
and electrons, and is preferably a material having excellent
quantum efficiency for fluorescence or phosphorescence.
Specific examples thereof include, but are not limited
thereto, 8-hydroxyquinoline aluminum complexes (Alqs);
carbazole-based compounds; dimerized styryl compounds;
BAlq; 10-hydroxybenzo quinoline-metal compounds; ben-
zoxazole-, benzthiazole- and benzimidazole-based com-
pounds; poly(p-phenylenevinylene) (PPV)-based polymers;
spiro compounds; polyfluorene, rubrene, and the like.

[0116] The light emitting layer can include a host material
and a dopant material. The host material includes a fused
aromatic ring derivative, a heteroring-containing compound
or the like. Specifically, examples of the fused aromatic ring
derivative include, but are not limited to, anthracene deriva-
tives, pyrene derivatives, naphthalene derivatives, pentacene
derivatives, phenanthrene compounds, fluoranthene com-
pounds and the like, and examples of the heteroring-con-
taining compound include, but are not limited to, carbazole
derivatives, dibenzofuran derivatives, ladder-type furan
compounds, pyrimidine derivatives and the like.

[0117] The dopant material includes an aromatic amine
derivative, a styrylamine compound, a boron complex, a
fluoranthene compound, a metal complex or the like. Spe-
cifically, the aromatic amine derivative is a fused aromatic
ring derivative having a substituted or unsubstituted ary-
lamino group and includes arylamino group-containing
pyrene, anthracene, chrysene and peryflanthene, and the
like, and the styrylamine compound is a compound in which
substituted or unsubstituted arylamine is substituted with at
least one arylvinyl group, and one, two or more substituents
selected from the group consisting of an aryl group, a silyl
group, an alkyl group, a cycloalkyl group and an arylamino
group are substituted or unsubstituted. Specifically,
examples of the styrylamine compound include, but are not
limited to, styrylamine, styryldiamine, styryltriamine,
styryltetramine and the like. In addition, examples of the
metal complex include, but are not limited to, iridium
complexes, platinum complexes and the like.

[0118] Specifically, an iridium-based complex used as a
phosphorescent dopant can be represented below, but is not
limited thereto.
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[0119] The electron transport layer is a layer that receives

electrons from the electron injection layer and transports the
electrons to the light emitting layer and the electron trans-
port material is preferably a material that is capable of
favorably receiving electrons from the cathode and trans-
porting the electrons to the light emitting layer and has high
mobility for electrons. Specifically, examples of the electron
transport material include, but are not limited to: Al com-
plexes of 8-hydroxyquinoline; complexes including Alg;;
organic radical compounds; hydroxyflavone-metal com-
plexes and the like. The electron transfer layer can be used
together with any desired cathode material as used in the art.
Particularly, examples of the suitable cathode material
include common materials that have small work function,
and in which an aluminum layer or a silver layer follows.
Specifically, the cathode material includes cesium, barium,
calcium, ytterbium and samarium, and in each case, an
aluminum layer or a silver layer follows.

[0120] The electron injection layer is a layer that injects
electrons from an electrode, and the electron injection mate-
rial is preferably a compound that has an ability to transport
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electrons, has an electron injection effect from a cathode, has _continued
an excellent electron injection effect for a light emitting
layer or a light emitting material, prevents excitons gener-
ated in the light emitting layer from moving to a hole
injection layer, and in addition thereto, has an excellent thin
film forming ability. Specifically, examples of the electron TTP, K2CO3
injection material include, but are not limited to, fluorenone, THF, H20
anthraquinodimethane, diphenoquinone, thiopyran dioxide, Cl I

oxazole, oxadiazole, triazole, imidazole, perylene tetracar- 1b

boxylic acid, fluorenylidene methane, anthrone and the like,

and derivatives thereof, metal complex compounds, nitro-

gen-containing 5-membered ring derivatives, and the like.

Br

B
[0121] Examples of the metal complex compound include, '

but are not limited to, 8-hydroxyquinolinato lithium, bis(8-
hydroxy-quinolinato)zinc,  bis(8-hydroxyquinolinato)cop-
per, bis(8-hydroxyquinolinato)manganese, tris(8-hydroxy- n-BuLi
quinolinato)-aluminum, tris(2-methyl-8- THF
hydroxyquinolinato)aluminum, tris(8-hydroxyquinolinato) &
gallium, bis(10-hydroxybenzo[h]quinolinato)-beryllium, bis
(10-hydroxybenzo[h]quinolinato)zinc, bis(2-methyl-8- Nae
quinolinato)chlorogallium, bis(2-methyl-8-quinolinato)(o-

cresolato)gallium, bis(2-methyl-8-quinolinato)

(1-naphtholato)-aluminum, bis(2-methyl-8-quinolinato)

(2-naphtholato)gallium and the like. More specifically, the

metal complex compound can include Ir(ppy)s, which is a

green dopant compound, or the like.

Cl

[0122] The organic light emitting device according to the
present specification can be a top-emission type, a bottom-
emission type or a dual-emission type depending on the

materials used. Li o

[0123] In an embodiment of the present specification, the ‘

compound of Chemical Formula 1 can be included not only cl

in the organic light emitting device, but also, in an organic

solar cell or an organic transistor. N 0
“

[0124] Hereinafter, embodiments of the present specifica- : |N le
x

tion will be exemplified with reference to examples. How-
ever, the examples according to the present specification are
provided only for illustration of the present specification and
should not be construed as limiting the scope of the present

specification.
1d
Preparation Example 1
Preparation Example 1-1: Synthesis of Intermediate

Compound 1h 0

[0125]
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1) Preparation of Chemical Formula 1C

[0126] Under a nitrogen atmosphere, Chemical Formula
la (80 g, 184 mmol) and Chemical Formula 1b (58 g, 184
mmol) were added to 550 ml of tetrahydrofuran and a
solution of potassium carbonate (76 g, 552 mmol) in water
was added thereto while stirring. Then, tetrakis(triphenyl-
phosphine)palladium (0) (6.3 g, 5 mmol) was slowly added
thereto while heating under reflux. Then, reaction proceeded
for about 9 hours and then finished. After reaction, the
reaction solution was allowed to cool to room temperature,
and an organic layer was separated and then distilled. Then,
the distilled product was extracted with chloroform and
water twice, and the organic layer was distilled under
reduced pressure again and then purified by column chro-
matography (chloroform:hexane) to prepare Chemical For-
mula 1c (70 g, 77%).

Dec. 19, 2019

2) Preparation of Chemical Formula 1g

[0127] Chemical Formula 1c¢ (60.0 g, 120 mmol) was
added to 1,000 m] of anhydrous tetrahydrofuran and cooled
to =78° C. Then, n-butyllithium (58 mL, 144 mmol) was
slowly dropwise added over 30 minutes while stirring,
reacted for one hour, allowed to warm to room temperature
and then reacted for one hour. After reaction, the reaction
solution was cooled to —78° C. and then Chemical Formula
le (23.6 g, 120 mmol) as a solid was added thereto portion-
wise. After the reaction solution was slowly warmed and
reacted for 2 hours, water was added to end the reaction, an
aqueous layer and an organic layer were separated, and the
organic layer was then distilled under reduced pressure to
obtain Chemical Formula 1f. The compound of Chemical
Formula 1f was added to 500 ml of acetic acid, one or two
drops of sulfuric acid as a catalyst was added while stirring,
and reflux was then conducted. After reaction for 2 hours,
the produced solid was filtered, the filtrate was dissolved in
chloroform again, neutralized with water saturated with
calcium carbonate and extracted, and the organic layer was
then dried over magnesium sulfate. Then, the organic layer
was distilled under reduced pressure and recrystallized with
ethanol. The produced solid was filtered and dried to prepare
Chemical Formula 1g (41 g, 57%).

3) Preparation of Chemical Formula 1h

[0128] Under a nitrogen atmosphere, Chemical Formula
1g (41 g, 69 mmol), bis(pinacolato)diboron (174 g, 69
mmol) and potassium acetate (24 g, 240 mmol) were mixed,
the resulting mixture was added to 410 ml of dioxane and the
mixture was heated while stirring. Bis(dibenzylideneac-
etone)palladium (1.1 g, 2 mmol) and tricyclohexylphos-
phine (1.1 g, 4 mmol) were added thereto under reflux,
followed by heating and stirring for 13 hours. After comple-
tion of reaction, the reaction solution was allowed to cool to
room temperature and then filtered. Water was added to the
filtrate, the mixture was extracted with chloroform, and the
organic layer was dried over anhydrous magnesium sulfate.
After distillation under reduced pressure, re-crystallization
was conducted with ethanol to prepare Chemical Formula 1h
(33 g, 72%).

Preparation Example 1-2: Synthesis of Compound

[0129]

1h
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1) Preparation of Compound 1

[0130] Under a nitrogen atmosphere, Chemical Formula
1h (10 g, 15 mmol) and 2-chloro-4,6-diphenyl-1,3,5-triazine
(3.8 g, 15 mmol) were added to 100 ml of tetrahydrofuran,
followed by stirring and refluxing. Then, a solution of
potassium carbonate (6 g, 44 mmol) in 30 ml of water was
added to the reaction solution, stirring was thoroughly
conducted, and then bis(tri-t-butylphosphine)palladium (0)
(0.5 g, 0.4 mmol) was added thereto. After reaction for 3
hours, the reaction solution was allowed to cool to room
temperature and filtered. The filtrate was extracted with
chloroform and water, and the organic layer was dried with
magnesium sulfate. Then, the organic layer was distilled
under reduced pressure and then re-crystallized with a mix
solution of tetrahydrofuran and ethyl acetate. The produced
product was filtered and dried to prepare Compound 1 (7.0
g, 61%).

[0131] MS: [M+H]*=795

Dec. 19, 2019

Preparation Example 1-3: Synthesis of Compound

[0132]

Pd(t-BusP),
K>CO;

R
THE/HL0

1) Preparation of Compound 2

[0133] Compound 2 (6.6 g, yield 57%) shown above was
prepared in the same manner as in Compound 1, except that
4-chloro-2,6-diphenylpyrimidine was used instead of
2-chloro-4,6-diphenyl-1,3,5-triazine.

[0134] MS: [M+H]*=794
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Preparation Example 1-4: Synthesis of Compound

[0135]

li

3
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1) Preparation of Chemical Formula 1j

[0136] Under a nitrogen atmosphere, Chemical Formula 1i
(13 g, 51 mmol) and phenylboronic acid (6.2 g, 51 mmol)
were dissolved in 150 mL of tetrahydrofuran, a 1.5M
aqueous potassium carbonate solution (100 mL) was added
to the resulting solution, tetrakis-(triphenylphosphine)palla-
dium (0.59 g, 0.51 mmol) was added thereto and heating was
conducted while stirring for 7 hours. The reaction solution
was allowed to cool to room temperature, the aqueous layer
was separated and removed, dried over anhydrous magne-
sium sulfate and concentrated under reduced pressure,
recrystallized with chloroform and ethanol, and then dried to
prepare the titled Chemical Formula 1j (12.5 g, yield 82%)).

2) Preparation of Compound 3

[0137] Compound 3 (8.5 g, yield 71%) shown above was
prepared in the same manner as in Compound 1, except that
Chemical Formula 1j was used instead of 2-chloro-4,6-
diphenyl-1,3,5-triazine.

[0138] MS: [M+H]*=824

Preparation Example 2

Preparation Example 2-1: Synthesis of Intermediate
Compound 2h

[0139]
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1) Preparation of Chemical Formula 2¢

[0140] Under a nitrogen atmosphere, Chemical Formula
2a (80 g, 184 mmol) and Chemical Formula 2b (58 g, 184
mmol) were added to 550 ml of tetrahydrofuran and a
solution of potassium carbonate (76 g, 552 mmol) in water
was added thereto while stirring. Then, tetrakis(triphenyl-
phosphine)palladium (0) (6.3 g, 5 mmol) was slowly added
thereto while heating under reflux. Then, the reaction pro-
ceeded for about 9 hours and then finished. After reaction,
the reaction solution was allowed to cool to room tempera-
ture and an organic layer was separated and then distilled.
Then, the distilled product was extracted with chloroform
and water twice, and the organic layer was distilled under
reduced pressure and then purified by column chromatog-
raphy (chloroform:hexane) to prepare Chemical Formula 2¢
(65 g, 71%).

2) Preparation of Chemical Formula 2g

[0141] Chemical Formula 2¢ (60.0 g, 120 mmol) was
added to 1,000 ml of anhydrous tetrahydrofuran and cooled
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to =78° C. Then, n-butyllithium (58 mL, 144 mmol) was
slowly dropwise added under stirring over 30 minutes,
reacted for one hour, allowed to warm to room temperature
and then reacted for one hour. After reaction, the reaction
solution was cooled to —78° C. and then Chemical Formula
2e (23.6 g, 120 mmol) as a solid was added thereto portion-
wise. After the reaction solution was slowly warmed and
reacted for 2 hours, water was added thereto to end the
reaction, an aqueous layer and an organic layer were sepa-
rated, and the organic layer was distilled under reduced
pressure to obtain Chemical Formula 2f. The compound of
Chemical Formula 2f was added to 500 ml of acetic acid,
one or two drops of sulfuric acid as a catalyst was added
while stirring and reflux was conducted. After reaction for 2
hours, the produced solid was filtered, the filtrate was
dissolved in chloroform again, neutralized with water satu-
rated with calcium carbonate and extracted, and the organic
layer was then dried over magnesium sulfate. Then, the
organic layer was distilled under reduced pressure and
recrystallized with ethanol. The produced product was fil-
tered and dried to prepare Chemical Formula 2g (45 g, 79%).

3) Preparation of Chemical Formula 2h

[0142] Under a nitrogen atmosphere, Chemical Formula
2g (45 g, 75 mmol), bis(pinacolato)diboron (21 g, 83 mmol)
and potassium acetate (22 g, 226 mmol) were mixed, the
resulting mixture was added to 410 ml of dioxane and the
mixture was heated while stirring. Bis(dibenzylideneac-
etone)palladium (1.3 g, 2 mmol) and tricyclohexylphos-
phine (1.3 g, 4 mmol) were added under reflux, followed by
heating and stirring for 10 hours. After completion of
reaction, the reaction solution was allowed to cool to room
temperature and then filtered. Water was added to the filtrate,
the mixture was extracted with chloroform, and the organic
layer was dried over anhydrous magnesium sulfate. After
distillation under reduced pressure, re-crystallization was
conducted with ethanol to prepare Chemical Formula 2h (41
g, 79%).

Preparation Example 2-2: Synthesis of Compound
4

[0143]

o0
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[0144] Compound 4 (6.9 g, yield 60%) shown above was
prepared in the same manner as in Compound 1, except that
Intermediate Compound 2h was used instead of Intermediate
Compound 1h and 2-chloro-4,6-diphenylpyrimidine was
used instead of 2-chloro-4,6-diphenyl-1,3,5-triazine.

[0145] MS: [M+H]*=794

Preparation Example 2-3: Synthesis of Compound
5

[0146]

[0)

O“@

Pd(t-Bu;P),
/>

ch03
TR0



US 2019/0386227 Al
89

-continued

[0147] Compound 5 (6.3 g, yield 62%) shown above was
prepared in the same manner as Compound 1, except that
Intermediate Compound 2h was used instead of Intermediate
Compound 1h and 2-chlorobenzothiazole was used instead
of 2-chloro-4,6-diphenyl-1,3,5-triazine.

[0148] MS: [M+H][*=697

Preparation Example 2-4: Synthesis of Compound
6

C
oo
o
0, 0%

Br

[0149]

Pd(t-BugP)y
K,C05

THEH,0
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[0150] Compound 6 (9.5 g, yield 75%) shown above was
prepared in the same manner as Compound 1, except that
Intermediate Compound 2h was used instead of Intermediate
Compound 1h and 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-
triazine was used instead of 2-chloro-4,6-diphenyl-1,3,5-
triazine.

[0151] MS: [M+H]*=871

Preparation Example 3

Preparation Example 3-1: Synthesis of Intermediate
Compound 3h

[0152]

UJ\O

o
o

TTP K2C0O3
THF H20
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1) Preparation of Chemical Formula 3¢

[0153] Under a nitrogen atmosphere, Chemical Formula
3a (50 g, 115 mmol) and Chemical Formula 3b (36 g, 115
mmol) were added to 300 ml of tetrahydrofuran and a
solution of potassium carbonate (48 g, 345 mmol in water)
was added thereto while stirring. Then, tetrakis(triphenyl-
phosphine)palladium (0) (4 g, 3 mmol) was slowly added
thereto while heating under reflux. Then, the reaction pro-
ceeded for about 9 hours and then finished. After reaction,
the reaction solution was allowed to cool to room tempera-
ture and an organic layer was separated and then distilled.
Then, the distilled product was extracted with chloroform
and water twice, and the organic layer was distilled under
reduced pressure and then purified by column chromatog-
raphy (chloroform:hexane) to prepare Chemical Formula 3¢
(46 g, 69%).

2) Preparation of Chemical Formula 3g

[0154] Chemical Formula 3¢ (30.0 g, 60 mmol) was added
to 500 ml of anhydrous tetrahydrofuran and cooled to -78°
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C. Then, n-butyllithium (29 mL, 72 mmol) was slowly
dropwise added over 30 minutes while stirring, reacted for
one hour, allowed to warm to room temperature and then
reacted for one hour. After reaction, the reaction solution
was cooled to =78° C. and then Chemical Formula le (11.8
g, 60 mmol) as a solid was added thereto portionwise. After
the reaction solution was slowly warmed and reacted for 2
hours, water was added thereto to end the reaction, an
aqueous layer and an organic layer were separated, and the
organic layer was distilled under reduced pressure to obtain
Chemical Formula 3f. The compound of Chemical Formula
3f was added to 500 ml of acetic acid, one or two drops of
sulfuric acid as a catalyst was added, while stirring, and
reflux was conducted. After reaction for 2 hours, the pro-
duced solid was filtered, the filtrate was dissolved in chlo-
roform again, neutralized with water saturated with calcium
carbonate and extracted, and the organic layer was then
dried over magnesium sulfate. Then, the organic layer was
distilled under reduced pressure and recrystallized with
ethanol. The produced product was filtered and dried to
prepare Chemical Formula 3 g (21 g, 57%).

3) Preparation of Chemical Formula 3h

[0155] Under a nitrogen atmosphere, Chemical Formula
3g (20 g, 33 mmol), bis(pinacolato)diboron (9.4 g, 37 mmol)
and potassium acetate (10 g, 100 mmol) were mixed, the
resulting mixture was added to 200 ml of dioxane and the
mixture was heated while stirring. Bis(dibenzylideneac-
etone)palladium (1.1 g, 2 mmol) and tricyclohexylphos-
phine (1.1 g, 4 mmol) were added under reflux, followed by
heating and stirring for 13 hours. After completion of
reaction, the reaction solution was allowed to cool to room
temperature and then filtered. Water was added to the filtrate,
the mixture was extracted with chloroform, and the organic
layer was dried over anhydrous magnesium sulfate. After
distillation under reduced pressure, re-crystallization was
conducted with ethanol to prepare Chemical Formula 3h (14
g, 60%).

Preparation Example 3-2: Synthesis of Compound
7

[0156]

% |

o—B

N

%@

3h
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N Pd(t-BuzP),
AN K,C0;3

_—
THF/H0

Br

Sataty

A

[0157] Compound 7 (9.5 g, yield 71%) shown above was
prepared in the same manner as Compound 1, except that
Intermediate Compound 3h was used instead of Intermediate
Compound 1h and 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-
triazine was used instead of 2-chloro-4,6-diphenyl-1,3,5-
triazine.

[0158] MS: [M+H]*=871

Preparation Example 3-3: Synthesis of Compound
8

[0159]

¢ |
QC

e

N
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Pd(t-BusP)

KsCO;3
] ——»
/ THF/H,0
N

[0160] Compound 8 (6.0 g, yield 60%) shown above was
prepared in the same manner as Compound 1, except that
Intermediate Compound 3h was used instead of Intermediate
Compound 1h and 2-chlorobenzoxazole was used instead of
2-chloro-4,6-diphenyl-1,3,5-triazine.

[0161] MS: [M+H]*=681
Test Example
Test Example 1
[0162] A glass substrate coated to a thin thickness of 1,300

A with ITO (indium tin oxide) was cleaned by ultrasonica-
tion with distilled water in which a dispersant was dissolved.
The detergent used herein was a product commercially
available from Fischer Co. and the distilled water used
herein was distilled water secondarily filtered through a filter
commercially available from Millipore Co. ITO was cleaned
for 30 minutes and was then ultrasonically cleaned with
distilled water repeatedly twice for 10 minutes. After clean-
ing with distilled water, ITO was subjected to ultrasonic
cleaning with isopropyl alcohol, acetone and methanol sol-
vents, dried and transported to a plasma cleaner. In addition,
the substrate was cleaned with oxygen plasma for 5 minutes
and transported to a vacuum deposition machine.

[0163] Compound HI-1 shown below was thermal-
vacuum deposited to a thickness of 50 A on the ITO
transparent electrode thus prepared to form a hole injection
layer. Compound HT-1 shown below was thermal-vacuum
deposited to a thickness of 250 A on the hole injection layer
to form a hole transport layer, and Compound HT-2 shown
below was vacuum-deposited to a thickness of 50 A on the
HT-1 deposition film to form an electron blocking layer.
Compound 1 previously prepared in Example 1, Compound
YGH-1 shown below and a phosphorescent dopant YGD-1
were co-deposited as materials for a light emitting layer on
the HT-2 deposition film in a weight ratio of 44:44:12, to
form a light emitting layer with a thickness of 400 A.
Compound ET-1 shown below was vacuum deposited to a

Dec. 19, 2019

thickness of 250 A on the light emitting layer to foil an
electron transport layer, Compound ET-2 shown below and
Li were co-deposited in a weight ratio of 98:2 on the electron
transport layer to form an electron injection layer with a
thickness of 100 A. Aluminum was deposited to a thickness
of 1,000 A on the electron injection layer to form a cathode.

HI-1
CN
CN
NC N N
X
NC N N
N
ﬁ)\CN
CN
HT-1
Y (
.Nb
HT-2



US 2019/0386227 Al Dec. 19, 2019
93

-continued -continued
YGH-1 ET-2

[0164] During the process, the deposition rate of the
organic materials was maintained at 0.4 to 0.7 Afsec, the
deposition rate of aluminum was maintained at 2 A/sec, and

the vacuum level during deposition was maintained at

O O 1x1077 to 5x107 torr,

Test Examples 2 to 8

[0165] Organic light emitting devices were manufactured
in the same manner as in Test Example 1 except that
compounds shown in the following Table 1 were used
instead of Compound 1 of Example 1.

Comparative Test Examples 1 to 3
YGD-1
[0166] Organic light emitting devices were manufactured
in the same manner as in Test Example 1 except that
compounds shown in the following Table 1 were used
AN instead of Compound 1 of Example 1. Compounds C1 to C3
| in the following Table 1 are given below:
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[0167] In the Test Examples and Comparative Test
Examples, voltages and efficiencies of the organic light
emitting devices were measured at a current density of 10
mA/cm?, and lifetime was measured at a current density of
50 mA/cm?. Results are shown in the following Table 1.
Here, LT,5 means the time at which the present brightness
corresponds to 98% of the initial brightness.

C3

TABLE 1

Dec. 19, 2019

1. A compound of Chemical Formula 1:

[Chemical Formula 1]

wherein:

R1 and R2 are each independently any one selected
from the group consisting of hydrogen, deuterium a
halogen, a nitrile group a nitro group a hydroxyl
group, a carbonyl group, an ester group an imide

Chromaticity Lifetime (h)

Voltage (V)  Efficiency (Cd/A) coordinates (LT at SO

Compound (@10 mA/em?) (@10 mA/em?) (x, V) mA/em?)

Test Example 1 Compound 1 38 78 0.45,0.54 150
Test Example 2 Compound 2 3.9 77 0.46, 0.54 150
Test Example 3 Compound 3 3.6 75 0.45, 0.52 120
Test Example 4 Compound 4 3.9 77 0.45,0.53 140
Test Example 5 Compound 3 4.0 73 0.46, 0.52 100
Test Example 6 Compound 6 3.8 79 0.46, 0.53 160
Test Example 7 Compound 7 3.8 79 0.46, 0.54 155
Test Example 8 Compound 8 4.0 72 0.45, 0.54 110
Comparative  Cl 4.2 75 0.44, 0.55 30
Test Example 1

Comparative ~ C2 43 71 0.46, 0.52 70
Test Example 2

Comparative C3 4.0 70 0.46, 0.53 90

Test Example 3

[0168] As can be seen from Table 1 above, when the
compounds according to the present specification are used as
light emitting layer materials, excellent efficiency and life-
time are obtained, as compared to when the compounds
according to Comparative Test Examples are used as light
emitting layer materials. In particular, it can be seen that,
when comparing the compounds of Test Examples 4, and 6
to 7 with the compound of Comparative Test Example 1,
lifetime is about 4 times or more longer than the case of
having one triazine or hetero-substituent. In addition, it can
be seen that, when compared with the compound of Com-
parative Test Example 2, Compound 5 and Compound 8
having a benzoxazole substituent and a benzothiazole sub-
stituent, respectively, have improved efficiency and lifetime
than Compound C2 having a benzoimidazole substituent.

group an amino group, a substituted or unsubstituted
silyl group, a substituted or unsubstituted boron
group, a substituted or unsubstituted alkyl group, a
substituted or unsubstituted cycloalkyl group, a sub-
stituted or unsubstituted alkoxy group, a substituted
or unsubstituted aryloxy group, a substituted or
unsubstituted alkylthioxy group, a substituted or
unsubstituted arylthioxy group, a substituted or
unsubstituted alkylsulfoxy group, a substituted or
unsubstituted aryl sulfoxy group, a substituted or
unsubstituted alkenyl group, a substituted or unsub-
stituted aralkyl group, a substituted or unsubstituted
aralkenyl group, a substituted or unsubstituted alky-
laryl group, a substituted or unsubstituted aralkylam-
ine group, a substituted or unsubstituted arylamine
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group, a substituted or unsubstituted arylphosphine
group, a substituted or unsubstituted phosphine
oxide group, a substituted or unsubstituted aryl
group, and a substituted or unsubstituted heterocy-
clic group including one or more of N, O, S, Si and
Se atoms;

a and b are each independently an integer of 1 to 3;

L1 and L2 are each independently a direct bond or a
substituted or unsubstituted arylene group;

Arl and Ar2 are each independently a substituted or
unsubstituted aryl group or a substituted or unsub-
stituted heterocyclic group; and

A is any one group selected from the following formu-
lae:

' Y
Y9
P
Y10

wherein:
X11is O, S or CR3R4;
X21s O, NR or S;
X3isOorS;
Y1 to Y10 are each independently N or CRS5;
at least two of Y1 to Y3 are N;
at least two of Y4 to Y8 are N;
at least one of Y9 and Y10 is N; and
at least two of Z1 to Z4 are N and the others are C or
CR6,
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wherein R and R3 to R6 are each independently any
one selected from the group consisting of hydrogen,
deuterium, a halogen, a nitrile group, a nitro group a
hydroxyl group, a carbonyl group, an ester group, an
imide group an amino group, a substituted or unsub-
stituted silyl group, a substituted or unsubstituted
boron group, a substituted or unsubstituted alkyl
group, a substituted or unsubstituted cycloalkyl
group, a substituted or unsubstituted alkoxy group, a
substituted or unsubstituted aryloxy group, a substi-
tuted or unsubstituted alkylthioxy group, a substi-
tuted or unsubstituted arylthioxy group, a substituted
or unsubstituted alkylsulfoxy group, a substituted or
unsubstituted arylsulfoxy group, a substituted or
unsubstituted alkenyl group, a substituted or unsub-
stituted aralkyl group, a substituted or unsubstituted
aralkenyl group, a substituted or unsubstituted alky-
laryl group, a substituted or unsubstituted aralkylam-
ine group, a substituted or unsubstituted arylamine
group, a substituted or unsubstituted arylphosphine
group, a substituted or unsubstituted phosphine
oxide group, a substituted or unsubstituted aryl
group, and a substituted or unsubstituted heterocy-
clic group including one or more of N, O, S, Si and
Se atoms; and

each A independently is unsubstituted or substituted
with a substituted or unsubstituted alkyl group, a
substituted or unsubstituted aryl group, or a substi-
tuted or unsubstituted heterocyclic group.

2. The compound of claim 1, wherein Chemical Formula
1 is a compound of any one of the following Chemical
Formulae 2 to 5:

[Chemical Formula 2]

[Chemical Formula 3]




US 2019/0386227 Al

-continued

[Chemical Formula 4]

[Chemical Formula 5]

wherein:

R1 and R2 are each independently any one selected
from the group consisting of hydrogen, deuterium, a
halogen, a nitrile group, a nitro group, a hydroxyl
group, a carbonyl group, an ester group, an imide
group, an amino group, a substituted or unsubstituted
silyl group, a substituted or unsubstituted boron
group, a substituted or unsubstituted alkyl group, a
substituted or unsubstituted cycloalkyl group, a sub-
stituted or unsubstituted alkoxy group, a substituted
or unsubstituted aryloxy group, a substituted or
unsubstituted alkylthioxy group, a substituted or
unsubstituted arylthioxy group, a substituted or
unsubstituted alkylsulfoxy group, a substituted or
unsubstituted arylsulfoxy group, a substituted or
unsubstituted alkenyl group, a substituted or unsub-
stituted aralkyl group, a substituted or unsubstituted
aralkenyl group, a substituted or unsubstituted alky-
laryl group, a substituted or unsubstituted aralkylam-
ine group, a substituted or unsubstituted arylamine
group, a substituted or unsubstituted arylphosphine
group, a substituted or unsubstituted phosphine
oxide group, a substituted or unsubstituted aryl
group, and a substituted or unsubstituted heterocy-
clic group including one or more of N, O, S, Si and
Se atoms;

a and b are each independently an integer of 1 to 3;

L1 and L2 are each independently a direct bond or a
substituted or unsubstituted arylene group;

Arl and Ar2 are each independently a substituted or
unsubstituted aryl group or a substituted or unsub-
stituted heterocyclic group; and

96

Dec. 19, 2019

A is any one group selected from the following formu-
lae:

wherein:

X1 1s O, S or CR3R4;

X2is O, NR or S;

X3isOorS;

Y1 to Y10 are each independently N or CRS;

at least two of Y1 to Y3 are N;

at least two of Y4 to Y8 are N;

at least one of Y9 and Y10 is N; and

at least two of Z1 to Z4 are N and the others are C or
CRé,

wherein R and R3 to R6 are each independently any
one selected from the group consisting of hydrogen,
deuterium a halogen, a nitrile group, a nitro group, a
hydroxyl group, a carbonyl group, an ester group, an
imide group, an amino group, a substituted or unsub-
stituted silyl group, a substituted or unsubstituted
boron group, a substituted or unsubstituted alkyl
group, a substituted or unsubstituted cycloalkyl
group, a substituted or unsubstituted alkoxy group, a
substituted or unsubstituted aryloxy group, a substi-
tuted or unsubstituted alkylthioxy group, a substi-
tuted or unsubstituted arylthioxy group, a substituted
or unsubstituted alkylsulfoxy group, a substituted or
unsubstituted arylsulfoxy group, a substituted or
unsubstituted alkenyl group, a substituted or unsub-
stituted aralkyl group, a substituted or unsubstituted
aralkenyl group, a substituted or unsubstituted alky-
laryl group, a substituted or unsubstituted aralkylam-
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ine group, a substituted or unsubstituted arylamine _continued
group, a substituted or unsubstituted arylphosphine
group, a substituted or unsubstituted phosphine
oxide group, a substituted or unsubstituted aryl
group, and a substituted or unsubstituted heterocy- N
clic group including one or more of N, O, S, Si and 0 N
Se atoms; and | |
each A independently is unsubstituted or substituted N\N/ ’ N A

with a substituted or unsubstituted alkyl group, a
substituted or unsubstituted aryl group, or a substi-
tuted or unsubstituted heterocyclic group.

3. The compound of claim 1, wherein A is a compound
selected from the following formulae:

xy N
& P
N N

4& 4&
N N

&
2
2
q/_
%/2

\
z

N N
S , : :o ’ 4. The compound of claim 1, wherein R1 to R6 are

— hydrogen.

/ ’ 5. The compound of claim 1. wherein the compound of
N Chemical Formula 1 is any one selected from the following
compounds:
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6. An organic light emitting device comprising:
a first electrode;
a second electrode facing the first electrode; and

at least one organic material layer interposed between the
first electrode and the second electrode,

wherein the at least one organic material layer comprises
the compound of claim 1.

7. The organic light emitting device of claim 6, wherein
the organic material layer comprises a hole transport layer,
wherein the hole transport layer comprises the compound.

8. The organic light emitting device of claim 6, wherein
the organic material layer comprises a hole injection layer,
wherein the hole injection layer comprises the compound.

9. The organic light emitting device of claim 6, wherein
the organic material layer comprises an electron blocking
layer,
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wherein the electron blocking layer comprises the com-

pound.

10. The organic light emitting device of claim 6, wherein
the organic material layer comprises a hole injection/trans-
port layer, wherein the hole injection/transport layer com-
prises the compound.

11. The organic light emitting device of claim 6, wherein
the organic material layer comprises a light emitting layer,
wherein the light emitting layer comprises the compound as
a host for the light emitting layer.

12. The organic light emitting device of claim 6, wherein
the organic material layer comprises the compound as a host,
and comprises another organic compound, a metal or a metal
compound as a dopant.
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