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POLYMER, COATING COMPOSITION
COMPRISING SAME, AND ORGANIC
LIGHT-EMITTING DEVICE USING SAME

TECHNICAL FIELD

[0001] The present specification relates to a polymer, a
coating composition including the polymer, and an organic
light emitting device formed using the same.

[0002] This application claims priority to and the benefits
of Korean Patent Application No. 10-2018-0008806, filed
with the Korean Intellectual Property Office on Jan. 24,
2018, the entire contents of which are incorporated herein by
reference.

BACKGROUND ART

[0003] An organic light emission phenomenon is one of
examples converting a current to visible light by an internal
process of specific organic molecules. A principle of an
organic light emission phenomenon is as follows. When an
organic material layer is placed between an anode and a
cathode and a current is applied between the two electrodes,
electrons and holes are injected to the organic material layer
from the cathode and the anode, respectively. The holes and
the electrons injected to the organic material layer recom-
bine to form excitons, and light emits when these excitons
fall back to the ground state. An organic light emitting
device using such a principle may be generally formed with
a cathode, an anode, and an organic material layer placed
therebetween, for example, an organic material layer includ-
ing a hole injection layer, a hole transfer layer, a light
emitting layer and an electron transfer layer.

[0004] Materials used in an organic light emitting device
are mostly pure organic materials or complex compounds in
which organic materials and metals form complexes, and
may be divided into hole injection materials, hole transfer
materials, light emitting materials, electron transfer materi-
als, electron injection materials and the like depending on
the application. Herein, as the hole injection material or the
hole transfer material, organic materials having a p-type
property, that is, organic materials readily oxidized and
having an electrochemically stable state when oxidized, are
generally used. Meanwhile, as the electron injection material
or the electron transfer material, organic materials having an
n-type property, that is, organic materials readily reduced
and having an electrochemically stable state when reduced,
are generally used. As the light emitting layer material,
materials having both a p-type property and an n-type
property, that is, materials having a stable form in both
oxidized and reduced states, are preferred, and materials
having high light emission efficiency converting, when
excitons are formed, the excitons to light are preferred.
[0005] In addition to the properties described above, it is
preferred that materials used in an organic light emitting
device additionally have properties as follows.

[0006] First, materials used in an organic light emitting
device preferably have excellent thermal stability. This is
due to joule heat produced by charge migration in the
organic light emitting device. N,N'-di(1-naphthyl)-N,N'-di-
phenyl-(1,1'-biphenyl)-4,4'-diamine (NPB) normally used as
a hole transfer layer material currently has a glass transition
temperature of 100° C. or lower, and has a problem in that
it is difficult to use in organic light emitting devices requir-
ing a high current.
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[0007] Second, in order to obtain a highly efficient organic
light emitting device capable of low voltage driving, holes
or electrons injected into the organic light emitting device
need to be smoothly transferred to a light emitting layer, and
at the same time, the injected holes and electrons need to be
kept from escaping out of the light emitting layer. For this,
materials used in the organic light emitting device need to
have a proper band gap and a highest occupied molecular
orbital (HOMO) or lowest unoccupied molecular orbital
(LUMO) energy level. Poly(3,4-ethylenedioxythiophene):
poly(styrenesulfonate) (PEDOT:PSS) currently used as a
hole transfer material in an organic light emitting device
manufactured using a solution coating method has a lower
LUMO energy level compared to a LUMO energy level of
organic materials used as a light emitting layer material, and
therefore, has a problem in manufacturing an organic light
emitting device with high efficiency and long lifetime.
[0008] In addition thereto, materials used in an organic
light emitting device need to have excellent chemical sta-
bility, charge mobility, and interface property with elec-
trodes or adjacent layers. In other words, materials used in
an organic light emitting device need to undergo less mate-
rial deformation caused by moisture or oxygen. In addition,
by having proper hole or electron mobility, the materials
need to maximize exciton formation through balancing hole
and electron density in a light emitting layer of the organic
light emitting device. For device stability, the materials also
need to improve an interface with electrodes including
metals or metal oxides.

[0009] Inaddition to the properties described above, mate-
rials used in an organic light emitting device for a solution
process additionally need to have properties as follows.
[0010] First, a storable homogeneous solution needs to be
formed. Commercialized materials for a deposition process
have favorable crystallinity, and are not well-dissolved in a
solution or are readily crystallized when forming a solution.
Therefore, a concentration gradient of the solution may
change depending on the storage time or possibility of
forming a defective device is high.

[0011] Second, layers going through a solution process
need to have solvent and material tolerance for other layers.
For this, materials capable of forming a self-crosslinked
polymer on a substrate through heat treatment or ultraviolet
(UV) irradiation after introducing a curing group and solu-
tion coating such as N4,N4'-di(naphthalen-1-y1)-N4,N4'-bis
(4-vinylphenyl)biphenyl-4,4'-diamine (VNPB) or forming a
polymer having sufficient tolerance for a next process are
preferred, and materials capable of having solvent tolerance
by itself such as hexaazatriphenylene hexacarbonitrile
(HATCN) are also preferred. As the material, materials
having tolerance for a solvent of a next process by itself are
preferred, and materials well-soluble in a solvent by making
a polymer using a monomer that may be sufficiently dis-
solved in the solvent but not dissolved in a solvent of a next
process are required.

[0012] Accordingly, development of organic materials ful-
filling such requirements has been required in the art.

DISCLOSURE

Technical Problem

[0013] The present specification is directed to providing a
polymer usable in an organic light emitting device for a
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solution process, a coating composition including the same,
and an organic light emitting device formed using the same.

Technical Solution

[0014] One embodiment of the present specification pro-
vides a polymer including a unit represented by the follow-
ing Chemical Formula 1.

[Chemical Formula 1]

R3 R4
RS

Arl Y

ArS / \ / \ Ar2

\ /
N—L L ] =X
Ar4/ \A 3
‘ (k1) (R2) '
[0015] In Chemical Formula 1,
[0016] Arl to ArS are the same as or different from each
other, and each independently a substituted or unsubstituted
aryl group,
[0017] Ar2 and Ar3 may bond to each other to form a

substituted or unsubstituted heteroring,

[0018] Ar4 and Ar5 may bond to each other to form a
substituted or unsubstituted heteroring,

[0019] L1 and L2 are the same as or different from each
other, and each independently a direct bond; or a substituted
or unsubstituted arylene group,

[0020] Y is —YI- or —(Y2),-Y3-,

[0021] Y1 and Y3 are the same as or different from each
other, and each independently a substituted or unsubstituted
arylene group; or a substituted or unsubstituted alkylene
group,

[0022] Y2 is a substituted or unsubstituted arylene group;
a substituted or unsubstituted alkylene group; or —O—,
[0023] 1is an integer of 1 to 8, and when 11s 2 or greater,
Y2s are the same as or different from each other,

[0024] Y2 bonding to Y3 is different from Y3, and Y2s
bonding to each other among the two or more Y2 are
different from each other,

[0025] RI1 to RS are the same as or different from each
other, and each independently hydrogen, or a substituted or
unsubstituted alkyl group, and

[0026] 1and k are each an integer of 0 to 3, and when 1 is
2 or greater, R1s are the same as or different from each other,
and when k is 2 or greater, R2s are the same as or different
from each other.

[0027] Another embodiment of the present specification
provides a coating composition including the polymer
described above.

[0028] Still another embodiment of the present specifica-
tion provides an organic light emitting device including a
first electrode; a second electrode provided opposite to the
first electrode; and one or more organic material layers
provided between the first electrode and the second elec-
trode, wherein one or more layers of the organic material
layers include the coating composition described above.
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Advantageous Effects

[0029] A polymer according to one embodiment of the
present specification includes a unit derived from a mono-
mer having high solubility and thereby has high solubility
for some solvents, but has tolerance for a solvent of a next
process, and therefore, the compound is washed away or
film properties are not changed, and a reproducible organic
light emitting device can be manufactured.

[0030] A proper spacer between a main chain and
diamine-substituted fluorene in the polymer is capable of
controlling a glass transition temperature, a melting point
and solubility by inhibiting interactions between molecules,
and therefore, this derivative can be used as a material of an
organic material layer of an organic light emitting device,
and is capable of providing low driving voltage, high light
emission efficiency and long lifetime properties. In addition,
by using the fluorene derivative, solubility increases leading
to advantages of widening a range of solvent selection when
manufacturing an ink of a solution process, and lowering a
melting point.

DESCRIPTION OF DRAWINGS

[0031] FIG. 1 illustrates an example of an organic light
emitting device according to one embodiment of the present
specification.

[0032] FIG. 2 is a graph showing experimental results on
the film retention rate of Comparative Compound D.
[0033] FIG. 3 is a graph showing experimental results on
the film retention rate of Compound B.

[0034] FIG. 4 shows polymer material molecular weight
analyzer (GPC) data of Compound A.

[0035] FIG. 5 shows polymer material molecular weight
analyzer (GPC) data of Compound B.

REFERENCE NUMERAL

[0036] 101: Substrate

[0037] 201: Anode

[0038] 301: Hole Injection Layer

[0039] 401: Hole Transfer Layer

[0040] 501: Light Emitting Layer

[0041] 601: Electron Injection and Transfer Layer

[0042] 701: Cathode MODE FOR DISCLOSURE
[0043] Hereinafter, the present specification will be
described in more detail.
[0044] In the present specification, a description of a
certain member being placed “on” another member includes
not only a case of the one member adjoining the another
member but a case of still another member being present
between the two members.
[0045] 1In the present specification, a description of a
certain part “including” certain constituents means capable
of further including other constituents, and does not exclude
other constituents unless particularly stated on the contrary.
[0046] Throughout the specification of the present appli-
cation, the term “combination thereof” included in a
Markush-type expression means a mixture or a combination
of one or more selected from the group consisting of
constituents described in the Markush-type expression, and
means including one or more selected from the group
consisting of the constituents.
[0047] One embodiment of the present specification pro-
vides a polymer including a unit represented by Chemical
Formula 1.
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[0048] As the polymer including a unit represented by
Chemical Formula 1 according to one embodiment of the
present specification, compounds having solubility for
proper organic solvents, and having tolerance for a solvent
of a next process are preferred.

[0049] In one embodiment of the present specification, the
unit represented by Chemical Formula 1 is a unit derived
from a compound in which an amine group bonds to both
side benzene rings of the fluorene, and a vinyl group bonds
to the number 9 position. Y of Chemical Formula 1 repre-
sents a long branch-type linker, and in this case, excellent
solubility for an organic solvent is obtained. When using the
polymer including the unit represented by Chemical For-
mula 1 in a hole transfer layer or a hole injection layer of an
organic light emitting device, a solution process is readily
applied, and the prepared hole transfer layer or hole injection
layer has excellent uniformity and surface properties, and
therefore, the manufactured device is excellent in terms of
performance and lifetime.

[0050] In addition, the unit represented by Chemical For-
mula 1 is a unit in which the compound at the number 9
position of the fluorene is asymmetric, and compared to a
symmetric unit, is capable of reducing a problem of crystal
precipitation during a solution process by reducing interac-
tions between molecules, and is effective in preparing vari-
ous derivatives.

[0051] In addition, the polymer according to one embodi-
ment of the present specification has the main chain and the
arylamine part separated due to vinyl condensation, and
therefore, performance of a reproducible device may be
identified. Since a polymer that does not go through vinyl
condensation and has an arylamine group as the main chain
is a completely conjugated polymer, electron or hole flow
may be too high or balanced charge transfer may not be
suitable. In addition, the content of the arylamine in the main
chain varies depending on the polymer length, and therefore,
the molecular weight may not be reproducibly controlled
causing a problem of significantly changing device perfor-
mance.

[0052] Hereinafter, substituents of the present specifica-
tion will be described in detail, however, the substituents are
not limited thereto.

[0053] In the present specification,

means a site bonding to other substituents or bonding sites.
[0054] The term “substitution” in the present specification
means a hydrogen atom bonding to a carbon atom of a
compound is changed to another substituent. The position of
substitution is not limited as long as it is a position at which
the hydrogen atom is substituted, that is, a position at which
a substituent can substitute, and when two or more substitu-
ents substitute, the two or more substituents may be the same
as or different from each other.

[0055] The term “substituted or unsubstituted” in the
present specification means being substituted with one or
more substituents selected from the group consisting of
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hydrogen; deuterium; a halogen group; an alkyl group; a
cycloalkyl group; an aryl group; an amine group: and an
arylamine group or being unsubstituted, or being substituted
with a substituent linking two or more substituents among
the substituents illustrated above or being unsubstituted.

[0056] In the present specification, examples of the halo-
gen group may include fluorine, chlorine, bromine or iodine.

[0057] In the present specification, the alkyl group may be
linear. branched or cyclic, and although not particularly
limited thereto, the number of carbon atoms is preferably
from 1 to 50. Specific examples thereof may include methyl,
ethyl, propyl, n-propyl, isopropyl, butyl, n-butyl, isobutyl,
tert-butyl, sec-butyl, 1-methyl-butyl, 1-ethyl-butyl, pentyl,
n-pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, n-hexyl,
1-methylpentyl, 2-methylpentyl, 4-methyl-2-pentyl, 3,3-di-
methylbutyl, 2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl,
cyclopropyl, cyclobutyl, cyclopentyl, 3-methylcyclopentyl,
2,3-dimethylcyclopentyl, cyclohexyl, 3-methylcyclohexyl,
4-methylcyclohexyl, 2,3-dimethylcyclohexyl, 3,4,5-trimeth-
ylcyclohexyl, 4-tert-butyleyclohexyl, cycloheptyl, cyclooc-
tyl, octyl, n-octyl, tert-octyl, 1-methylheptyl, 2-ethylhexyl,
2-propylpentyl, n-nonyl, 2,2-dimethylheptyl, 1-ethyl-pro-
pyl. 1,1-dimethyl-propyl, isohexyl, 2-methylpentyl, 4-meth-
ylhexyl, 5-methylhexyl and the like, but are not limited
thereto.

[0058] The alkyl group may be substituted with an aryl
group or a heteroaryl group to function as an arylalkyl group
or a heteroarylalkyl group. The aryl group and the hetero-
cyclic group may be selected from among examples of an
aryl group or a heterocyclic group to describe later.

[0059] In the present specification, the length of the alkyl
group does not affect a conjugation length of the compound,
and may affect the use of the compound in an organic light
emitting device, for example, the use of a vacuum deposition
method or a solution coating method.

[0060] Inthe present specification, the cycloalkyl group is
not particularly limited, but preferably has 3 to 60 carbon
atoms, and specific examples thereof may include cyclopro-
pyl. cyclobutyl, cyclopentyl, 3-methyleyclopentyl, 2,3-dim-
ethylcyclopentyl, cyclohexyl, 3-methylcyclohexyl, 4-meth-
ylcyclohexyl, 2,3-dimethylcyclohexyl, 3.4,5-
trimethyleyclohexyl, 4-tert-butyleyclohexyl, cycloheptyl,
cyclooctyl and the like, but are not limited thereto.

[0061] When the aryl group is a monocyclic aryl group in
the present specification, the number of carbon atoms is not
particularly limited, but is preferably from 6 to 25. Specific
examples of the monocyclic aryl group may include a
phenyl group, a biphenyl group, a terphenyl group, a quater-
phenyl group and the like, but are not limited thereto.

[0062] When the aryl group is a polycyclic aryl group, the
number of carbon atoms is not particularly limited, but is
preferably from 10 to 30. Specific examples of the polycy-
clic aryl group may include a naphthyl group, an anthracenyl
group, a phenanthryl group, a pyrenyl group, a perylenyl
group, a chrysenyl group, a fluorenyl group and the like, but
are not limited thereto.

[0063] In the present specification, the fluorene group may
be substituted, and adjacent substituents may bond to each
other to form a ring.
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[0064] When the fluorenyl group is substituted,

Q)
SO TD
o Q)
9202020

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

[0065] The aryl group may be substituted with an alkyl
group to function as an arylalkyl group. The alkyl group may
be selected from among the examples described above.

[0066] In the present specification, the number of carbon
atoms of the amine group is not particularly limited, but is
preferably from 1 to 30. The amine group may be substituted
with the above-described alkyl group, aryl group, heterocy-
clic group, alkenyl group, cycloalkyl group. a combination
thereof and the like, and specific examples of the amine
group may include a methylamine group, a dimethylamine
group, an ethylamine group, a diethylamine group, a phe-
nylamine group, a naphthylamine group, a biphenylamine
group, an anthracenylamine group, a 9-methyl-anthrace-
nylamine group, a diphenylamine group, a phenylnaphth-
ylamine group, a ditolylamine group, a phenyltolylamine
group, a triphenylamine group and the like, but are not
limited thereto.

[0067] In the present specification, examples of the
arylamine group include a substituted or unsubstituted
monoarylamine group, a substituted or unsubstituted dia-
rylamine group, or a substituted or unsubstituted triarylam-
ine group. The aryl group in the arylamine group may be a
monocyclic aryl group or a polycyclic aryl group. The
arylamine group including two or more aryl groups may
include monocyclic aryl groups, polycyclic aryl groups, or
both monocyclic aryl groups and polycyclic aryl groups. For
example, the aryl group in the arylamine group may be
selected from among the examples of the aryl group
described above. Specific examples of the arylamine group
may include phenylamine, naphthylamine, biphenylamine,
anthracenylamine, 3-methyl-phenylamine, 4-methyl-naph-
thylamine, 2-methyl-biphenylamine, 9-methyl-anthrace-
nylamine, a diphenylamine group, a phenylnaphthylamine
group, a ditolylamine group, a phenyltolylamine group,
carbazole, a triphenylamine group and the like, but are not
limited thereto.

[0068] In the present specification, the alkylene group
means an alkyl group having two bonding sites, that is, a
divalent group. Descriptions on the alkyl group provided
above may be applied thereto except for those that are each
divalent.
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[0069] 1In the present specification, the alkyleneoxy group
means alkylene-O—, and herein, the alkylene is the same as
the alkylene group described above.

[0070] In the present specification, the arylene group
means an aryl group having two bonding sites, that is, a
divalent group. Descriptions on the aryl group provided
above may be applied thereto except for those that are each
divalent.

[0071] In the present specification, an “adjacent” group
may mean a substituent substituting an atom directly linked
to an atom substituted by 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 may be interpreted as groups
“adjacent” to each other.

[0072] In one embodiment of the present specification,
Arl to Ar5 are the same as or different from each other, and
each independently a substituted or unsubstituted phenyl
group; a substituted or unsubstituted biphenyl group; or a
substituted or unsubstituted fluorene group.

[0073] In one embodiment of the present specification,
Arl to Ar5 are the same as or different from each other, and
each independently a phenyl group unsubstituted or substi-
tuted with a halogen group, an alkyl group or an arylamine
group; a biphenyl group unsubstituted or substituted with an
arylamine group; or a fluorene group unsubstituted or sub-
stituted with an alkyl group.

[0074] In one embodiment of the present specification, An
is a substituted or unsubstituted phenyl group; or a substi-
tuted or unsubstituted biphenyl group.

[0075] Inone embodiment of the present specification, An
1s a phenyl group unsubstituted or substituted with a halogen
group or an alkyl group.

[0076] In one embodiment of the present specification, An
is a phenyl group unsubstituted or substituted with F, a
methyl group, a butyl group or a hexyl group.

[0077] Inoneembodiment of the present specification, An
is a phenyl group unsubstituted or substituted with F, a
methyl group, a tert-butyl group or a hexyl group.

[0078] In one embodiment of the present specification,
Ar2 to Ar5 are the same as or different from each other, and
each independently a substituted or unsubstituted phenyl
group; a substituted or unsubstituted biphenyl group; or a
substituted or unsubstituted fluorene group, or Ar2 and Ar3
bond to form a substituted or unsubstituted carbazole ring,
and Ar4 and Ar5 bond to form a substituted or unsubstituted
carbazole group.

[0079] In one embodiment of the present specification,
Ar2 to Ar5 are the same as or different from each other, and
each independently a phenyl group unsubstituted or substi-
tuted with an arylamine group; a biphenyl group unsubsti-
tuted or substituted with an arylamine group; or a fluorene
group unsubstituted or substituted with an alkyl group, or
Ar2 and Ar3 bond to form a carbazole ring, and Ar4 and Ar5
bond to form a carbazole group.

[0080] In one embodiment of the present specification,
Ar2 to Ar5 are the same as or different from each other, and
each independently a phenyl group unsubstituted or substi-
tuted with a diphenylamine group; a biphenyl group unsub-
stituted or substituted with a diphenylamine group; or a
fluorene group unsubstituted or substituted with a methyl
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group, or Ar2 and Ar3 bond to form a carbazole ring, and
Ar4 and Ar5 bond to form a carbazole group.

[0081] In one embodiment of the present specification,
Ar2 to Ar5 are the same as or different from each other, and
each independently a phenyl group unsubstituted or substi-
tuted with a diphenylamine group; a biphenyl group unsub-
stituted or substituted with a diphenylamine group; or a
fluorene group substituted with a methyl group, or Ar2 and
Ar3 bond to form a carbazole ring, and Ar4 and Ar5 bond to
form a carbazole group.

[0082] In one embodiment of the present specification, .1
and L2 are the same as or different from each other, and each
independently a direct bond; or a substituted or unsubsti-
tuted phenylene group.

[0083] In one embodiment of the present specification, .1
and L2 are the same as or different from each other, and each
independently a direct bond; or a phenylene group.

[0084] In one embodiment of the present specification, .1
and L2 are the same as each other, and are a direct bond; or
a phenylene group.

[0085] In one embodiment of the present specification, .1
and [.2 are a phenylene group.

[0086] In one embodiment of the present specification,
when L1 and 1.2 is a linker (phenylene), solubility may be
controlled, and since a resonance structure becomes larger
compared to when L1 and L2 directly bond, the HOMO
level may be controlled.

[0087] Inoneembodiment of the present specification, Y1
and Y3 are the same as or different from each other, and each
independently a substituted or unsubstituted propylene
group; a substituted or unsubstituted phenylene group; or a
substituted or unsubstituted biphenylylene group, and

[0088] Y2s are the same as or different from each other,
and each independently a substituted or unsubstituted phe-
nylene group; a substituted or unsubstituted biphenylylene
group; a substituted or unsubstituted methylene group; a
substituted or unsubstituted ethylene group; a substituted or
unsubstituted propylene group; a substituted or unsubsti-
tuted butylene group; a substituted or unsubstituted penty-
lene group; a substituted or unsubstituted hexylene group; or
—O—, and Y2s bonding to each other among the two or
more Y2s are different from each other.

[0089] In one embodiment of the present specification, Y
is selected from among the following structural formulae.
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-continued
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[0090] In the structural formulae, R and R' are the same as
or different from each other, and each independently a
substituted or unsubstituted alkylene group.

[0091] In one embodiment of the present specification, R
and R’ are the same as or different from each other, and each
independently an alkylene group.

[0092] In one embodiment of the present specification, R
and R' are the same as or different from each other, and each
independently an alkylene group having 1 to 6 carbon atoms.

[0093] In one embodiment of the present specification, R
and R’ are the same as or different from each other, and each
independently a methylene group; an ethylene group; a
propylene group; a butylene group; a pentylene group; or a
hexylene group.
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[0094] In one embodiment of the present specification, Y _continued

is selected from among the following structural formulae.
O
\©\/0
O : E
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[0095] In one embodiment of the present specification, R1
and R2 are hydrogen.

[0096] In one embodiment of the present specification, R3
to RS are the same as or different from each other, and each
independently hydrogen; a substituted or unsubstituted ethyl
group; a substituted or unsubstituted propyl group; or a

O substituted or unsubstituted butyl group.
o)

[0097] Inone embodiment of the present specification, R3
to RS are hydrogen.

[0098] In one embodiment of the present specification, the
polymer including the unit represented by Chemical For-
mula 1 has a number average molecular weight of 1,000
g/mol to 300,000 g/mol. Specifically, the number average
molecular weight may be from 2,000 g/mol to 10,0000
g/mol.

[0099] Inthe present specification, the molecular weight is
analyzed using a GPC apparatus. As the column, PL mixed
Bx2 is used, and as the solvent, tetrahydrofuran (THF)
(filtered with 0.45 mm when used). A flow rate of 1.0
ml./min and a sample concentration of 1 mg/mL are used in
the measurement. 100 mL of the sample is injected, and the
column temperature is set at 40° C. As the detector, an
Agilent RI detector is used, and the standard is set using
polystyrene (PS). Data processing is conducted through the
ChemStation program.

[0100] In oneembodiment of the present specification, the
polymer including the unit represented by Chemical For-
mula 1 is selected from among the following structural
formulae.
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[0101] In the structural formulae, n is the number of a
repetition unit, and is from 10 to 1000, and an end group of
the polymer is hydrogen; a substituted or unsubstituted alkyl
group; or a substituted or unsubstituted aryl group.

[0102] In one embodiment of the present specification, an
end group of the polymer is an alkyl group unsubstituted or
substituted with an alkyl group or a nitrile group; or an aryl
group.

[0103] In one embodiment of the present specification, an
end group of the polymer is a methyl group unsubstituted or

(O

0

g )
QQ

R

substituted with a methyl group or a nitrile group; or a
phenyl group.

[0104] The polymer according to one embodiment of the
present application may be prepared using preparation meth-
ods to describe later.

[0105] For example, the polymer including the unit rep-
resented by Chemical Formula 1 may be prepared as in the
following Reaction Formula 1. Substituents may bond using
methods known in the art, and types, positions or the number
of the substituents may vary depending on technologies
known in the art.
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[Reaction Formula 1]

radical initiator
——

polymeriztion

[0106] In Reaction Formula 1, R1to R5, L1, L2, Y, 1, k
and Arl to ArS have the same definitions as in Chemical
Formula 1, and n is, as the number of a repetition unit, an
integer of 10 to 1000.

[0107] In oneembodiment of the present specification, the
coating composition includes the polymer and a solvent.

[0108] In one embodiment of the present specification, the
coating composition may be a liquid phase. The “liquid
phase” means in a liquid state at room temperature and
atmospheric pressure.

[0109] In one embodiment of the present specification,
examples of the solvent may include chlorine-based solvents
such as chloroform, methylene chloride, 1,2-dichloroethane,
1,1,2-trichloroethane, chlorobenzene or o-dichlorobenzene;
ether-based solvents such as tetrahydrofuran or dioxane;
aromatic hydrocarbon-based solvents such as toluene,
xylene, trimethylbenzene or mesitylene; aliphatic hydrocar-
bon-based solvents such as cyclohexane, methylcyclo-
hexane, n-pentane, n-hexane, n-heptane, n-octane, n-nonane
or n-decane; ketone-based solvents such as acetone, methyl
ethyl ketone or cyclohexanone; ester-based solvents such as
ethyl acetate, butyl acetate or ethyl cellosolve acetate; poly-
alcohols such as ethylene glycol, ethylene glycol monobutyl
ether, ethylene glycol monoethyl ether, ethylene glycol
monomethyl ether, dimethoxyethane, propylene glycol,
diethoxymethane, triethylene glycol monoethyl ether, glyc-
erin or 1,2-hexanediol, and derivatives thereof; alcohol-
based solvents such as methanol, ethanol, propanol, isopro-
panol or cyclohexanol; sulfoxide-based solvents such as
dimethy] sulfoxide; amide-based solvents such as N-methyl-
2-pyrrolidone or N,N-dimethylformamide; benzoate-based
solvents such as methyl benzoate, butyl benzoate or 3-phe-
noxybenzoate; tetraline, and the like, however, the solvent is
not limited thereto as long as it is a solvent capable of
dissolving or dispersing the compound according to one
embodiment of the present disclosure.

[0110] In another embodiment, the solvent may be used
either alone as one type, or as a mixture mixing two or more
solvent types.
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[0111] In another embodiment, the solvent preferably has
a boiling point of 40° C. to 250° C. and more preferably 60°
C. to 230° C., however, the boiling point is not limited
thereto.

[0112] In another embodiment, viscosity of the single or
mixed solvent is preferably from 1 CP to 10 CP and more
preferably from 3 CP to 8 CP, but is not limited thereto.

[0113] In another embodiment, the polymer including the
unit represented by Chemical Formula 1 in the coating
composition preferably has a concentration of 0.1 wt/v % to
20 wt/v % and more preferably 0.5 wt/v % to 5 wt/v %,
however, the concentration is not limited thereto.

[0114] Another embodiment of the present specification
provides an organic light emitting device formed using the
coating composition.

[0115] Inone embodiment of the present specification, the
organic light emitting device includes a first electrode; a
second electrode; and one or more organic material layers
provided between the first electrode and the second elec-
trode, and one or more layers of the organic material layers
are formed using the coating composition including the
polymer including the unit represented by Chemical For-
mula 1.

[0116] Inone embodiment of the present specification, the
organic material layer formed using the coating composition
including the polymer including the unit represented by
Chemical Formula 1 has a thickness of 10 nm to 100 nm and
more preferably 20 nm to 50 nm.

[0117] Inone embodiment of the present specification, the
organic material layer formed using the coating composition
is a hole transfer layer, a hole injection layer, or a layer
carrying out hole transfer and hole injection at the same
time.

[0118] Inone embodiment of the present specification, the
coating composition further includes a p-doping material.

[0119] Inone embodiment of the present specification, the
p-doping material includes F,TCNQ; or a boron anion.

[0120] In one embodiment of the present specification, the
p-doping material includes F,TCNQ; or a boron anion, and
the boron anion includes a halogen group.

[0121] In one embodiment of the present specification, the
p-doping material includes F,TCNQ; or a boron anion, and
the boron anion includes F.

[0122] In one embodiment of the present specification, the
p-doping material is selected from among the following
structural formulae.

NC CN

NC CN
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[0123] In one embodiment of the present specification, the
organic light emitting device further includes one, two or
more layers selected from the group consisting of a hole
injection layer, a hole transfer layer. an electron transfer
layer, an electron injection layer, an electron blocking layer
and a hole blocking layer.

[0124] In one embodiment of the present specification, the
first electrode is a cathode, and the second electrode is an
anode.

[0125] In one embodiment of the present specification, the
first electrode is an anode, and the second electrode is a
cathode.

[0126] In another embodiment, the organic light emitting
device may be an organic light emitting device having a
structure in which an anode, one or more organic material
layers and a cathode are consecutively laminated on a
substrate (normal type).

[0127] In another embodiment, the organic light emitting
device may be an organic light emitting device having a
structure in a reverse direction in which a cathode, one or
more organic material layers and an anode are consecutively
laminated on a substrate (inverted type).

[0128] The organic material layer of the organic light
emitting device of the present specification may be formed
in a single layer structure, but may also be formed in a
multilayer structure in which two or more organic material
layers are laminated. For example, the organic light emitting
device of the present disclosure may have a structure includ-
ing a hole injection layer, a hole transfer layer, a light
emitting layer, an electron transfer layer, an electron injec-
tion layer and the like as the organic material layer. How-
ever, the structure of the organic light emitting device is not
limited thereto, and may include a smaller number of
organic material layers.

[0129] For example, a structure of the organic light emit-
ting device according to one embodiment of the present
specification is illustrated in FIG. 1.

[0130] FIG. 1 illustrates a structure of the organic light
emitting device in which an anode (201), a hole injection
layer (301), a hole transfer layer (401), a light emitting layer
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(501), an electron injection and transfer layer (601) and a
cathode (701) are consecutively laminated on a substrate
(101).

[0131] In FIG. 1, the hole injection layer (301), the hole
transfer layer (401) or the light emitting layer (501) is
formed using the coating composition including the polymer
including the unit represented by Chemical Formula 1.
[0132] FIG. 1 illustrates the organic light emitting device,
however, the organic light emitting device is not limited
thereto.

[0133] When the organic light emitting device includes a
plurality of organic material layers, the organic material
layers may be formed with materials that are the same as or
different from each other.

[0134] The organic light emitting device of the present
specification may be manufactured using materials and
methods known in the art, except that one or more layers of
the organic material layers are formed using the coating
composition including the compound.

[0135] For example, the organic light emitting device of
the present specification may be manufactured by consecu-
tively laminating an anode, an organic material layer and a
cathode on a substrate. Herein, the organic light emitting
device may be manufactured by forming an anode on a
substrate by depositing a metal, a metal oxide having
conductivity, or an alloy thereof using a physical vapor
deposition (PVD) method such as sputtering or e-beam
evaporation, forming an organic material layer including a
hole injection layer, a hole transfer layer, a light emitting
layer and an electron transfer layer thereon, and then depos-
iting a material capable of being used as a cathode thereon.
In addition to such a method, the organic light emitting
device may also be manufactured by consecutively depos-
iting a cathode material, an organic material layer and an
anode material on a substrate.

[0136] Another embodiment of the present specification
provides a method for manufacturing an organic light emit-
ting device formed using the coating composition.

[0137] Specifically, in one embodiment of the present
specification, the method for manufacturing an organic light
emitting device includes preparing a substrate; forming a
cathode or an anode on the substrate; forming one or more
organic material layers on the cathode or the anode; and
forming an anode or a cathode on the organic material layer,
wherein one or more layers of the organic material layers are
formed using the coating composition.

[0138] In one embodiment of the present specification, the
organic material layer formed using the coating composition
is formed using spin coating.

[0139] In another embodiment, the organic material layer
formed using the coating composition is formed using a
printing method.

[0140] In an embodiment of the present specification,
examples of the printing method include inkjet printing,
nozzle printing, offset printing, transfer printing, screen
printing or the like, but are not limited thereto.

[0141] The coating composition according to one embodi-
ment of the present specification is suited for a solution
process due to its structural properties and may be formed
using a printing method, and therefore, is economically
effective in terms of time and costs when manufacturing a
device.

[0142] In one embodiment of the present specification, the
forming of an organic material layer formed using the
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coating composition includes coating the coating composi-
tion on the cathode or the anode; and heat treating the coated
coating composition.

[0143] In one embodiment of the present specification, the
heat treating is evaporating the solvent.

[0144] In one embodiment of the present specification, the
time of heat treating the organic material layer formed using
the coating composition is preferably within 1 hour and
more preferably within 30 minutes.

[0145] In one embodiment of the present specification, the
atmosphere of heat treating the organic material layer
formed using the coating composition is preferably inert gas
such as argon or nitrogen.

[0146] In one embodiment of the present specification, the
coating composition including the compound may use a
coating composition mixed to a polymer binder and dis-
persed.

[0147] In one embodiment of the present specification, as
the polymer binder, those that do not extremely inhibit
charge transfer are preferred, and those that do not have
strong absorption for visible light are preferably used.
Examples of the polymer binder may include poly(N-vinyl-
carbazole), polyaniline and derivatives thereof, polythio-
phene and derivatives thereof, poly(p-phenylenevinylene)
and derivatives thereof, poly(2,5-thienylenevinylene) and
derivatives thereof, polycarbonate, polyacrylate, polymethyl
acrylate, polymethyl methacrylate, polystyrene, polyvinyl
chloride, polysiloxane and the like.

[0148] In addition, by the polymer according to one
embodiment of the present specification including carbazole
and an amine group, the compound may be included alone
in the organic material layer, or a mixture may be included
using a coating composition mixed with other polymers.
[0149] As the anode material, materials having large work
function are normally preferred so that hole injection to an
organic material layer is smooth. Specific examples of the
anode material capable of being used in the present disclo-
sure include 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 metals and oxides such as
Zn0O:Al or Sn0O,:8b; conductive polymers such as poly(3-
methylthiophene), poly[3,4-(ethylene-1,2-dioxy)thiophene]
(PEDOT), polypyrrole and polyaniline, and the like, but are
not limited thereto.

[0150] As the cathode material, materials having small
work function are normally preferred so that electron injec-
tion to an organic material layer is smooth. Specific
examples of the cathode material include metals such as
magnesium, calciun, sodium, potassium, titanium, indium,
yttrium, lithium, gadolinium, aluminum, silver, tin and lead,
or alloys thereof; multilayer structure materials such as
LiF/Al or LiO,/Al, and the like, but are not limited thereto.
[0151] 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 transfer holes and
thereby has a hole injection effect in an anode and 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
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of an anode material and the HOMO of surrounding organic
material layers. Specific examples of the hole injection
material include 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, but are not limited thereto.
[0152] The hole transfer layer is a layer that receives holes
from a hole injection layer and transfers the holes to a light
emitting layer, and as the hole transfer material, materials
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 are suited. Specific examples
thereof include arylamine-based organic materials, conduc-
tive polymers, block copolymers having conjugated parts
and non-conjugated parts together, and the like, but are not
limited thereto.

[0153] The light emitting material is a material capable of
emitting light in a visible light region by receiving holes and
electrons from a hole transfer layer and an electron transfer
layer, respectively, and binding the holes and the electrons,
and is preferably a material having favorable quantum
efficiency for fluorescence or phosphorescence. Specific
examples thereof include 8-hydroxyquinoline aluminum
complexes (Alq,); carbazole-based compounds; dimerized
styryl compounds; BAlg; 10-hydroxybenzoquinoline-metal
compounds; benzoxazole-, benzothiazole- and benzimida-
zole-based compounds; poly(p-phenylenevinylene) (PPV)-
based polymers; spiro compounds; polyfluorene, rubrene,
and the like, but are not limited thereto.

[0154] The light emitting layer may include a host mate-
rial and a dopant material. The host material includes fused
aromatic ring derivatives, heteroring-containing compounds
or the like. Specifically, the fused aromatic ring derivative
includes anthracene derivatives, pyrene derivatives, naph-
thalene derivatives, pentacene derivatives, phenanthrene
compounds, fluoranthene compounds and the like, and the
heteroring-containing compound includes carbazole deriva-
tives, dibenzofuran derivatives, ladder-type furan com-
pounds, pyrimidine derivatives and the like, however, the
material is not limited thereto.

[0155] The dopant material includes aromatic amine
derivatives, styrylamine compounds, boron complexes,
fluoranthene compounds, metal complexes and the like.
Specifically, the aromatic amine derivative is a fused aro-
matic ring derivative having a substituted or unsubstituted
arylamino group and includes arylamino group-including
pyrene, anthracene, chrysene, 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,
styrylamine, styryldiamine, styryltriamine, styryltetramine
or the like is included, however, the styrylamine compound
is not limited thereto. In addition, the metal complex
includes iridium complexes, platinum complexes or the like,
but is not limited thereto.

[0156] The electron transfer layer is a layer that receives
electrons from an electron injection layer and transfers the
electrons to a light emitting layer, and as the electron transfer
material, materials capable of favorably receiving electrons
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from a cathode, moving the electrons to a light emitting
layer, and having high mobility for the electrons are suited.
Specific examples thereof include Al complexes of 8-hy-
droxyquinoline; complexes including Alq,; organic radical
compounds; hydroxyflavon-metal complexes, and the like,
but are not limited thereto. The electron transfer layer may
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.

[0157] 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 transfer
electrons, has an electron injection effect from a cathode, has
an excellent electron injection effect for a light emitting
layer or a light emitting material, prevents excitons genet-
ated in the light emitting layer from moving to a hole
injection layer, and in addition thereto, has an excellent thin
film forming ability. Specific examples thereof include fluo-
renone, anthraquinodimethane, diphenoquinone, thiopyran
dioxide, oxazole, oxadiazole, triazole, imidazole, perylene
tetracarboxylic acid, fluorenylidene methane, anthrone or
the like, and derivatives thereof, metal complex compounds,
nitrogen-containing 5-membered ring derivatives, and the
like, but are not limited there.

[0158] The metal complex compound includes 8-hydroxy-
quinolinato lithium, bis(8-hydroxyquinolinato)zinc, bis(8-
hydroxyquinolinato)copper, bis(8-hydroxyquinolinato)man-
ganese, tris(8-hydroxyquinolinato)aluminum, tris(2-methyl-
8-hydroxyquinolinato)aluminum, tris(8-
hydroxyquinolinato)gallium, bis(10-hydroxybenzo[h]
quinolinato)beryllium, bis(10-hydroxybenzo[h]quinolinato)
zine,  bis(2-methyl-8-quinolinato)chlorogallium,  bis(2-
methyl-8-quinolinato) (o-cresolato)gallium, bis(2-methyl-8-
quinolinato)  (1-naphtholato)aluminum, bis(2-methyl-8-
quinolinato) (2-naphtholato)gallium and the like, but is not
limited thereto.

[0159] The hole blocking layer is a layer blocking holes
from reaching a cathode, and generally, may be formed
under the same condition as the hole injection layer. Spe-
cifically, oxadiazole derivatives or triazole derivatives,
phenanthroline derivatives, BCP, aluminum complexes and
the like are included, however, the material is not limited
thereto.

[0160] The organic light emitting device according to the
present specification may be a top-emission type, a bottom-
emission type or a dual-emission type depending on the
materials used.

[0161] In one embodiment of the present specification, the
polymer may be included in an organic solar cell or an
organic transistor in addition to the organic light emitting
device.

[0162] Hereinafter, the present specification will be
described in detail with reference to examples in order to
specifically describe the present specification. However, the
examples according to the present specification may be
modified to various different forms, and the scope of the
present specification is not to be construed as being limited
to the examples described below. Examples of the present
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specification are provided in order to more fully describe the
present specification to those having average knowledge in
the art.

PREPARATION EXAMPLE

Preparation Example 1. Synthesis of Compound A

[0163] (1) Synthesis of Intermediate 3

(0]

PhMgBr (1.5 eq)
Br Bt ———>
THF (0.3M)
0°C,1h
80%

1

O OH
Se
Br B,
CH3SO3H (0.7M)
50°C,3h

85%
2

o Q.O y

3

OH

[0164] Synthesis of Intermediate 2: After introducing 2,7-
dibromo-9-fluorenone (1) (20.2 g, 60 mmol) to a flask and
dissolving in anhydrous tetrahydrofuran (200 mL), the flask
was placed in an ice water bath. Phenylmagnesium bromide
(3 M in ether, 30 mL, 90 mmol) was slowly introduced
thereto, and the result was stirred for 1 hour at 0° C. The
reaction was stopped using NH,CI (aq), and the result was
extracted with diethyl ether and water. After collecting the
organic layer, the organic layer was dried using MgSQO,, and
filtered. The filtrate was dried using a vacuum rotary evapo-
rator to remove the organic solvent, and the residue was
column purified to obtain Intermediate 2 (20 g, 80% yield).

[0165] Synthesis of Intermediate 3: Intermediate 2 (16.6 g,
40 mmol), phenol (18.8 g, 200 mmol) and methanesulfonic
acid (57 mL) were introduced to a round bottom flask, and
stirred for 3 hours at 50° C. After the reaction was finished,
distilled water (57 mL) was introduced to the mixture, and
the result was stirred for 30 minutes. After filtering, filtered
solids were sufficiently washed with distilled water, and then
dried for one day in a 50° C. vacuum oven to obtain
Intermediate 3 (17 g, 85% yield).



US 2020/0235301 A1

24

[0166] (2) Synthesis of Intermediate 4
OH
O Q +
N
Br ' Br
(HO),B
3

(25 cq)

9
»

C

[0167] Intermediate 3 (2.46 g, 5 mmol), 4-(biphenyl-4-yl
(9,9-dimethyl-9H-fluoren-2-yl)amino)phenylboronic acid (6
g, 12.5 mmol), Pd(PPH;), (289 mg, 0.25 mmol) and K,CO,
(3.46 g, 25 mmol) were introduced to a round bottom flask,
and inside the flask was substituted with nitrogen. Tetrahy-
drofuran (THF) (20 mL) and H,O (5 mL) were introduced
thereto, and the result was stirred for 4 hours at 90° C. After

N O OH N
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Pd(PPhy); (5 mol %)
K,CO; (5 q)

THF/H,0
90°C.,4h
96%

s

O
O

g

the reaction was terminated, the result was extracted with
ethyl acetate and water. After collecting the organic layer,
the organic layer was dried using MgSO,, and filtered. The
filtrate was dried using a vacuum rotary evaporator to
remove the organic solvent, and the residue was column
purified to obtain Intermediate 4 (5.9 g, 96% yield).
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[0168] (3) Synthesis of Intermediate 5
v (J ~
Cl
OH
(12 eq)
O ad o a
DMF (0.2 M)
60°C.,4h
65%
~

C

L
L

C

[0169] After introducing Intermediate 4 (2.4 g, 2 mmol),
cesium carbonate (652 mg, 2 mmol) and 4-vinylbenzyl
chloride (0.34 mL, 2.4 mmol) to a round bottom flask,
anhydrous dimethylformamide (DMF) (10 mL) was intro-
duced thereto, and the result was stirred for 4 hours at 60°
C. After the reaction was terminated, the result was extracted
with ethyl acetate and water. After collecting the organic
layer, the organic layer was dried using MgSO, and filtered.
The filtrate was dried using a vacuum rotary evaporator to

N OQ N

J

O
O

g

remove the organic solvent, and the residue was column
purified to obtain Intermediate 5 (1.7 g, 65% yield).

[0170] NMR measurement value of Intermediate 5: 'H
NMR (500 MHz, CDCl;) & 7.82 (d, 2H), 7.66 (d, 2H),
7.64-7.58 (m, OH), 7.54-7.47 (m, 8H), 7.46-7.38 (m, SH),
7.37-7.30 (m, 8H), 7.18-7.00 (m, 18H), 7.11 (d, 2H), 6.85 (d.
2H), 6.70 (dd, 1H), 5.73 (d, 1H), 5.22 (d, 1H), 4.99 (s, 2H),
1.45 (s, 12H)
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[0171] (4) Synthesis of Compound A

/ .

2 g O |
Y, By
® g

» O
) . 0) QO O
2% atasthy
& e

[0172] Intermediate 5 (1.32 g, 1.0 mmol) and azobisisobu- Preparation Example 2. Synthesis of Compound B
tyronitrile (8.2 mg, 0.05 mmol) were introduced to around ~ [0174] (1) Synthesis of Intermediate 6

bottom flask, and then dissolved in anhydrous toluene (10 OH

mL) under the nitrogen atmosphere. The result was stirred

for 2 hours at 60° C. After the reaction was terminated, ethyl O Q

acetate (5 mL) was introduced thereto. The precipitates were .

filtered and washed with ethyl acetate. Obtained solids were B Q.D B

dried to obtain Compound A (900 mg, 68% yield).

(Mw=48061, Mn=24761)

[0173] GPC data of Compound A are shown in FIG. 4. }
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Cu(OAc), (5 mol %)
Cs,CO3 (2 eq)
DMF (0.2M)
100°C.,4h
98%

O,N

O f
N Q'O y

6

[0175] After introducing Intermediate 3 (4.9 g, 10 mmol),

4-nitrobenzaldehyde (3 g, 20 mmol), Cu(OAc), (91 mg, 0.5
mmol) and Cs,CO; (6.5 g, 20 mmol) to a round bottom
flask, DMF (50 mL) was introduced thereto. The result was
stirred for 4 hours at 100° C. The result was cooled to room
temperature, and then extracted with ethyl acetate and water.
After collecting the organic layer, the organic layer was
dried using MgSO, and filtered. The filtrate was dried using
a vacuum rotary evaporator to remove the organic solvent,
and the residue was column purified to obtain Intermediate
6 (5.8 g, 98% yield).

OH

O
N Q.O y

7

(HO)B

Jul. 23,2020
27
[0176] (2) Synthesis of Intermediate 7
0]
O
NeBH; (3 eq)
MeCH/THF
RT,1h
78%
~0
6
OH

[0177] Intermediate 6 (2.4 g, 4 mmol) was introduced to a
round bottom flask, and dissolved in MeOH (10 mL) and
THF (10 mL). To the reaction mixture, sodium borohydride
(300 mg, 8 mmol) was added little by little, and the result
was stirred for 30 minutes at room temperature. After the
reaction was terminated, the result was extracted with ethyl
acetate and water. After collecting the organic layer, the
organic layer was dried using MgSO, and filtered. The
filtrate was dried using a vacuum rotary evaporator to obtain
Intermediate 7 (1.9 g, 78% yield).

[0178] (3) Synthesis of Intermediate 8

Pd(PPhs)s (5 mol %)
KyCOs (3 eq)

THF/LO
90°C.,4h
82%

8

(2.5eq)
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[0179] Intermediate 7 (1.5 g, 2.5 mmol), 4-(biphenyl-4-yl
(9,9-dimethyl-9H-fluoren-2-yl)amino)phenylboronic acid (3
g, 6.25 mmol), Pd(PPH,), (144 mg, 0.125 mmol) and
K,CO, (1.73 g, 12.5 mmol) were introduced to a round
bottom flask, and inside the flask was substituted with
nitrogen. THF (9.4 mL) and H,0O (3.1 mL) were introduced
thereto, and the result was stirred for 4 hours at 90° C. After

Q a8 O

the reaction was terminated, the result was extracted with
ethyl acetate and water. After collecting the organic layer,
the organic layer was dried using MgSO,, and filtered. The
filtrate was dried using a vacuum rotary evaporator to
remove the organic solvent, and the residue was column
purified to obtain Intermediate 8 (2.7 g, 82% yield).

[0180] (4) Synthesis of Intermediate 9

OH
O \
Cl
2eq)
NaH (2 eq)
DMF (0.2M)
0to60°C.,4h

60%

Oo
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[0181] After introducing sodium hydride (60 wt %, 112
mg, 2.8 mmol) to a round bottom flask, inside the flask was
substituted with the nitrogen atmosphere. Anhydrous DMF
(3.5 mL) was introduced thereto, and the result was cooled
to 0° C. After slowly introducing a solution dissolving
Intermediate 8 (1.84 g, 1.4 mmol) in anhydrous DMF (3.5
mL) to the reaction mixture, the result was stirred for 1 hour
at 0° C. After introducing 4-vinylbenzyl chloride (0.39 mL,
2.8 mmol) thereto, the temperature was raised to 60° C., and
the result was stirred for 4 hours. After the reaction was
terminated, the result was extracted with ethyl acetate and
water. After collecting the organic layer, the organic layer

Q 408 O

[0)

O

Oo

was dried using MgSO,, and filtered. The filtrate was dried
using a vacuum rotary evaporator to remove the organic
solvent, and the residue was column purified to obtain
Intermediate 9 (1.2 g, 60% yield).

[0182] NMR measurement value of Intermediate 9: 'H
NMR (500 MHz, CDCl,) § 7.87 (d, 2H), 7.78-7.64 (m, 7H),
7.64-7.58 (m, 5H), 7.55-7.49 (m, 8H), 7.45-7.40 (m, 6H),
7.37 (d, 2H), 7.34-7.24 (m, 19H), 7.23-7.18 (m, 8H), 7.09 (d,
2H), 6.97 (d, 2H), 6.88 (d, 2H), 6.69 (dd, 1H), 5.73 (d, 1H),
5.21 (d, 1H), 4.50 (s, 2H), 4.48 (s, 2H), 1.65 (s, 12H)

[0183] (5) Synthesis of Compound B
I

O

AIBN (5 mol %)

—_— =
Toluene (0.1M)
N, 60°C.,2h

Oo



US 2020/0235301 A1 Jul. 23,2020
30

-continued

o]

O

Q a8 O O.

B
[0184] Intermediate 9 (1.43 g, 1.0 mmol) and azobisisobu- -continued
tyronitrile (8.2 mg, 0.05 mmol) were introduced to a round
bottom flask, and then dissolved in anhydrous toluene (10
mL) under the nitrogen atmosphere. The result was stirred
for 2 hours at 60° C. After the reaction was terminated, ethyl
acetate (5 mL) was introduced thereto. The precipitates were HN Pd(PtBus); (3 mol %)
filtered and washed with ethyl acetate. Obtained solids were M
dried to obtain Compound B (1 g, 73% yield). (Mw=98552, Toé%f)né ((11.2hM)
Mn=54408) (25 75%

[0185] GPC data of Compound B are shown in FIG. 5.

OH
Preparation Example 3. Synthesis of Compound C O Q
[0186] (1) Synthesis of Intermediate 10 .

10

[0187] After introducing Intermediate 3 (2.46 g, 5 mmol),
diphenylamine (2.12 g, 12.5 mmol), Pd(PtBus), (128 mg,
0.25 mmol) and NaOtBu (1.92 g, 20 mmol) to a round

bottom flask, inside the flask was substituted with nitrogen.

v After introducing toluene (25 mL) thereto, the result was

stirred for 4 hours at 90° C. After the reaction was termi-

Br . Br nated, the result was extracted with ethyl acetate and water.
After collecting the organic layer, the organic layer was

dried using MgSO,, and filtered. The filtrate was dried using

3 a vacuum rotary evaporator to remove the organic solvent,

and the residue was column purified to obtain Intermediate
10 (2.5 g, 75% yield).
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[0188] (2) Synthesis of Intermediate 11

Qoo N

C5,CO; (1 eq)
N Q.O N DMF (0.2M)
60°C., 4h
72%
10

QL

[0189]
mmol), cesium carbonate (652 mg, 2 mmol) and 4-vinyl-

After introducing Intermediate 10 (1.34 g, 2

benzyl chloride (0.34 mL, 2.4 mmol) to a round bottom
flask, anhydrous DMF (10 mL) was introduced thereto, and
the result was stirred for 4 hours at 60° C. After the reaction
was terminated, the result was extracted with ethyl acetate
and water. After collecting the organic layer, the organic
layer was dried using MgSO, and filtered. The filtrate was
dried using a vacuum rotary evaporator to remove the
organic solvent, and the residue was column purified to
obtain Intermediate 11 (1.13 g, 72% yield).

[0190] NMR measurement value of Intermediate 11: 'H
NMR (500 MHz, CDCL,) & 7.82 (d, 2H), 7.66 (d, 2H),
7.33-7.24 (m, 17H), 7.11 (d, 8H), 7.08 (d, 4H), 7.02 (t, 4H),
6.85 (d, 2H), 6.70 (dd, 1H), 5.73 (d, 1H), 5.22 (d, 1H), 4.97
(s, 2H)

Jul. 23,2020
[0191] (3) Synthesis of Compound C
A
(0]
AIBN
(5 mol %)
Toluene

(0.1M)

N . N Ny, 60° C.,
2h

Qf

[0192]
sisobutyronitrile (8.2 mg, 0.05 mmol) were introduced to a

Intermediate 11 (785 mg, 1.0 mmol) and azobi-

round bottom flask, and then dissolved in anhydrous toluene
(10 mL) under the nitrogen atmosphere. The result was
stirred for 2 hours at 60° C. After the reaction was termi-
nated, ethyl acetate (5 mL) was introduced thereto. The
precipitates were filtered and washed with ethyl acetate.
Obtained solids were dried to obtain Compound C (636 mg,
81% yield). (Mw=54358, Mn=31061)
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Preparation Example 4. Synthesis of Comparative
Compound D

[0193]

Qeq)

NaH (2 eq)

O Q DMF (0.2M)

0to 60°C.,4h

O O 69%

Q a%e O

[0194] After introducing sodium hydride (60 wt %, 80 mg,
2 mmol) to a round bottom flask, inside the flask was
substituted with the nitrogen atmosphere. Anhydrous DMF
(2.5 mL) was introduced thereto, and the result was cooled
to 0° C. After slowly introducing a solution dissolving
Intermediate 8 (1.31 g, 1 mmol) in anhydrous DMF (2.5 mL.)
to the reaction mixture, the result was stirred for 1 hour at
0° C. After introducing benzyl chloride (0.23 mL, 2 mmol)
thereto, the temperature was raised to 60° C., and the result
was stirred for 4 hours. After the reaction was terminated,
the result was extracted with ethyl acetate and water. After

Jul. 23,2020

OH

O

0

O

Oo

collecting the organic layer, the organic layer was dried
using MgSO, and filtered. The filtrate was dried using a
vacuum rotary evaporator to remove the organic solvent, and
the residue was column purified to obtain Compound D (970
mg, 69% yield).

[0195] NMR measurement value of Compound D: 'H
NMR (500 MHz, CDCl,) 8 7.87 (d, 2H), 7.78-7.64 (m, 7H),
7.64-7.58 (m, SH), 7.56-7.49 (m, 8H), 7.45-7.40 (m, 6H),
7.37 (d, 2H), 7.34-7.24 (m, 19H), 7.23-7.16 (m, 9H), 7.10 (d,
2H), 6.97 (d, 2H), 6.87 (d, 2H), 4.50 (s, 2H), 4.48 (s, 2H).
1.65 (s, 12H)
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Preparation Example 5. Synthesis of Comparative
Compound E

[0196] (1) Synthesis of Intermediate 13

0]

CH;MgBr (1.5 eq)
THF (0.3M)

atatr
°C.,1h
87%

1
mLC,  oH
Et38iH (1.5 eq)

' TFA (1.6 eq)
Br Br ——»
DCM (0.3M)
Q D RT, overnight
95%
12
HC., H

. 0.0 N

13

[0197] Synthesis of Intermediate 12: After introducing
2,7-dibromo-9-fluorenone (1) (10.1 g, 30 mmol) to a flask
and dissolving in anhydrous tetrahydrofuran (100 mL), the
flask was placed in an ice water bath. Methylmagnesium
bromide (3 M in ether, 15 mL, 45 mmol) was slowly
introduced thereto, and the result was stirred for 1 hour at 0°
C. The reaction was stopped using NH,Cl (aq), and the
result was extracted with diethyl ether and water. After
collecting the organic layer, the organic layer was dried
using MgSO, and filtered. The filtrate was dried using a
vacuum rotary evaporator to remove the organic solvent, and
the residue was column purified to obtain Intermediate 12
(9.2 g, 87% yield).

[0198] Synthesis of Intermediate 13: After dissolving
Intermediate 12 (7.1 g, 20 mmol) in DCM (67 mL), trieth-
ylsilane (4.8 ml, 30 mmol) and trifluoroacetic acid (2.45
mmol, 32 mmol) were introduced thereto, and the result was
stirred overnight at room temperature. After the reaction was
terminated, the result was column purified to obtain Inter-
mediate 13 (6.4 g, yield 95%).

[0199] (2) Synthesis of Intermediate 14
HC. H
Br Q.O Br +
13
| KOH (ag, 2M) (6 eq)
TBAB (aq, 50 wt %) (0.1 eq)
1 Toluene (0.3M)

80° C., overnight
78%

Jul. 23,2020
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[0200] After dissolving Intermediate 13 (3.4 g, 10 mmol)
and 4-vinylbenzyl chloride (1.7 mL, 12 mmol) in toluene
(33 mL) and introducing 2 M KOH (30 mL) and TBAB (aq
50 wt %) (0.31 mL, 1 mmol) thereto, the result was stirred
for 12 hours under reflux. After the reaction was terminated,
the result was extracted with ethyl acetate and water. After
collecting the organic layer, the organic layer was dried
using MgSO, and filtered. The filtrate was dried using a
vacuum rotary evaporator to remove the organic solvent, and
the residue was column purified to obtain Intermediate 14
(3.5 g, yield 78%)).

[0201] (3) Synthesis of Intermediate 15

N\

(
5 Q.O -

14

Pd(PtBus), (5 mol %)
NaOtBu (4 eq)

- o O .
1IN Toluene (0.2M)
90°C.,4h
72%

25eq)
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[0202] After introducing Intermediate 14 (1.8 g, 4 mmol),
N-phenyl-1-naphthylamine (2.2 g, 10 mmol), Pd(PtBu,),
(102 mg, 0.2 mmol) and NaOtBu (1.54 g, 16 mmol) to a
round bottom flask, inside the flask was substituted with the
nitrogen atmosphere. Anhydrous toluene (20 mL) was intro-
duced thereto, and the result was stirred for 4 hours at 90°
C. After the reaction was terminated, the result was extracted
with ethyl acetate and water. After collecting the organic
layer, the organic layer was dried using MgSO, and filtered.
The filtrate was dried using a vacuum rotary evaporator to
remove the organic solvent, and the residue was column
purified to obtain Intermediate 15 (2.1 g, yield 72%).
[0203] NMR measurement value of Intermediate 15: 'H
NMR (500 MHz, CDCl5) 3 8.19 (d, 2H), 8.08 (d, 2H), 7.85
(d, 2H), 7.81 (d, 2H), 7.66-7.50 (m, 10H), 7.33 (s, 2H)
7.16-7.24 (m, 6H), 7.08 (d, 4H), 7.00 (t, 2H), 6.75 (d, 2H),
3.20 (s, 2H), 1.75 (s, 3H)

[0204] (4) Synthesis of Comparative Compound E

AIBN
(5 mol %)
Toluene

(0.1M)
N, 60°

O
5O O

e ?r
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[0205] Intermediate 15 (731 mg, 1.0 mmol) and azobi-
sisobutyronitrile (8.2 mg, 0.05 mmol) were introduced to a
round bottom flask, and then dissolved in anhydrous toluene
(10 mL) under the nitrogen atmosphere. The result was
stirred for 2 hours at 60° C. After the reaction was termi-
nated, ethyl acetate (5 mL) was introduced thereto. The
precipitates were filtered and washed with ethyl acetate.
Obtained solids were dried to obtain Compound E (453 mg,
62% yield). (Mw=30520, Mn=14873)

EXPERIMENTAL EXAMPLE

Experimental Example 1. Measurement of Thin
Film Retention Rate

[0206] A 2 wt % cyclohexanone solution of each of
Compound B and Comparative Compound D was spin
coated on glass to form a thin film. The result was heat
treated for 30 minutes at 220° C. under the nitrogen atmo-
sphere, and UV absorption of each thin film was measured.
Each of the thin films was dipped in toluene for 10 minutes,
then dried and then UV measured. A thin film retention rate
was measured by comparing sizes of maximum peaks of UV
absorption before and after dipping in toluene.

[0207] A thin film was not retained in Comparative Com-
pound D that is a monomer (FIG. 2, thin film retention rate
0%), however, Compound B that is a polymer had excellent
tolerance for a toluene solvent (FIG. 3, thin film retention
rate 100%). It was identified that, although having high
solubility for some solvents, Compound B had tolerance for
asolvent of a next process, and therefore, the compound was
washed away or film properties were not changed, and a
reproducible organic light emitting device was able to be
manufactured.

[0208] FIG. 2 shows experimental results on the film
retention rate of Comparative Compound D.

[0209] FIG. 3 shows experimental results on the film
retention rate of Compound B.
EXAMPLE
[0210] [Preparation of ITO Substrate]
[0211] A glass substrate on which indium tin oxide (ITO)

was coated as a thin film to a thickness of 1,500 A was
placed in detergent-dissolved distilled water and ultrasonic
cleaned. Herein, a product of Fischer Co. was used as the
detergent, and as the distilled water, distilled water filtered
twice with a filter manufactured by Millipore Co. was used.
After the ITO was cleaned for 30 minutes, ultrasonic clean-
ing was repeated twice using distilled water for 10 minutes.
[0212] After the cleaning with distilled water was finished,
the substrate was ultrasonic cleaned with solvents of iso-
propyl alcohol and acetone, then dried, cleaned for 5 min-
utes, and then transported to a glove box.

Device Example 1

[0213] On the transparent ITO electrode, a 2 wt % cyclo-
hexanone ink of Compound A:the following p dopant (the
following Chemical Formula L) (weight ratio of 8:2) was
spin coated (4000 rpm) on the ITO surface and heat treated
for 30 minutes at 200° C. to form a hole injection layer to
a thickness of 40 nm. After that, the result was transported
to a vacuum deposition apparatus, and a hole transfer layer
having a thickness of 20 nm was formed on the hole
injection layer by vacuum depositing Compound F.



US 2020/0235301 A1 Jul. 23,2020
35

[0214] Subsequently, a light emitting layer was formed on _continued
the hole transfer layer to a thickness of 20 nm by vacuum
depositing Compound G and Compound H in a concentra-
tion of 8%. On the light emitting layer, an electron injection
and transfer layer was formed by vacuum depositing Com-
pound I to a thickness of 35 nm. On the electron injection
and transfer layer, LiF and aluminum were consecutively
deposited to a thickness of 1 nm and a thickness of 100 nm, N
respectively, to form a cathode. l
[0215] in the above-mentioned process, the deposition N
rates of the organic materials were maintained at 0.4 A/sec
to 0.7 Afsec, the deposition rates of the lithium fluoride and
the aluminum of the cathode were maintained at 0.3 A/sec
and 2 A/sec, respectively, and the degree of vacuum during
the deposition was maintained at 2x1077 torr to 5x107* torr.
[0216] [Compound F]

[Compound G

[0217] As the p-doping material, organic compound-type
p-dopants of the following Chemical Formula J, or ionic
p-dopants of Chemical Formula K or Chemical Formula L

were used, however, the p-doping material is not limited
N N thereto.
QQ [Chemical Formula J]

NC CN
[Compound H] E F
F F
NC CN
[Chemical Formula K]
F F
N
B F
[Compound I]
®

=

F F

[Chemical Formula L]

F
)\©\ F F
|

P

)
\Z

< |
Si N 4
- | F F
N/ \/
Z
| Device Example 2
AN [0218] An organic light emitting device was manufactured

in the same manner as in Device Example 1 except that, in
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the manufacturing process of Device Example 1, a 2 wt %
cyclohexanone ink of Compound B:p-dopant (8:2) was used
instead of the 2 wt % cyclohexanone ink of Compound
A:p-dopant (8:2) when film-forming the hole injection layer.

Device Example 3

[0219] An organic light emitting device was manufactured
in the same manner as in Device Example 1 except that, in
the manufacturing process of Device Example 1, a 2 wt %
cyclohexanone ink of Compound C:p-dopant (8:2) was used
instead of the 2 wt % cyclohexanone ink of Compound
A:p-dopant (8:2) when film-forming the hole injection layer.

Comparative Device Example 1

[0220] An organic light emitting device was manufactured
in the same manner as in Device Example 1 except that, in
the manufacturing process of Device Example 1, 2 wt %
cyclohexanone of Comparative Compound E:p-dopant (8:2)
was used instead of the 2 wt % cyclohexanone ink of
Compound A:p-dopant (8:2) when film-forming the hole
injection layer.

[0221] For the organic light emitting devices manufac-
tured in Device Examples 1 to 4, and Comparative Device
Example 1, results of measuring driving voltage, external
quantum efficiency, luminance and lifetime at current den-
sity of 10 mA/cm” are shown in the following Table 1. The
external quantum efficiency may be obtained by (the number
of emitted photons)/(the number of injected charge carriers).

TABLE 1
7 QE TOS@ 500

Volt (mA/em?) (%) Cd/m? nit
Device 4.60 10 4.5 203 68
Example 1
Device 4.75 10 3.8 177 60
Example 2
Device 5.03 10 4.0 180 48
Example 3
Comparative 6.05 10 3.2 150 28
Device
Example 1
[0222] The polymer formed with Chemical Formula 1

according to one embodiment of the present specification
had excellent solubility for some organic solvents and read-
ily prepared a coating composition, but had tolerance for a
solvent of a next process. Therefore, even when the next
process is a solution process, a device may be manufactured
with sufficient reproducibility. In addition, from the results
of Table 1, it was identified that more superior performance
was obtained in the organic light emitting device since a
uniform coating layer was able to be formed using the
coating composition, and film stability was excellent as well.

Jul. 23,2020

1. A polymer comprising a unit represented by the fol-
lowing Chemical Formula 1:

[Chemical Formula 1]

Arl Y

ArS\ / \ / \ /Ar2
/N—L2/\: a B ,J\LI—N\

Ard Ar3
(R1), (R2);

wherein, in Chemical Formula 1,

Arl to Ar5 are the same as or different from each other,
and each independently a substituted or unsubstituted
aryl group;

Ar2 and Ar3 are optionally bond -to each other to form a
substituted or unsubstituted heteroring;

Ar4 and Ar5 are optionally bond -to each other to form a
substituted or unsubstituted heteroring;

L1 and L2 are the same as or different from each other,
and each independently a direct bond;

or a substituted or unsubstituted arylene group;

Yis —Y1- or —(Y2)—Y3-;

Y1 and Y3 are the same as or different from each other,
and each independently a substituted or unsubstituted
arylene group; or a substituted or unsubstituted alky-
lene group;

Y2 is a substituted or unsubstituted arylene group; a
substituted or unsubstituted alkylene group; or —O—;

iis an integer of 1 to 8, and when iis 2 or greater, Y2s are
the same as or different from each other;

Y2 bonding to Y3 is different from Y3, and Y2s bonding
to each other among the two or more Y2 are different
from each other;

R1 to RS are the same as or different from each other, and
each independently hydrogen, or a substituted or
unsubstituted alkyl group; and

1 and k are the same as or different from each other, and
each independently an integer of 0 to 3, and when 1 is
2 or greater, R1s are the same as or different from each
other, and when k is 2 or greater, R2s are the same as
or different from each other.

2. The polymer of claim 1, wherein the polymer including
the unit represented by Chemical Formula 1 has a number
average molecular weight of 1,000 g/mol to 300,000 g/mol.

3. The polymer of claim 1, wherein Arl to Ar5 are the
same as or different from each other, and each independently
a substituted or unsubstituted phenyl group; a substituted or
unsubstituted biphenyl group; or a substituted or unsubsti-
tuted fluorene group.

4. The polymer of claim 1, wherein [.1 and [.2 are the
same as or different from each other, and each independently
a direct bond; or a phenylene group.

5. The polymer of claim 1, wherein Y1 and Y3 are the
same as or different from each other, and each independently
a substituted or unsubstituted phenylene group; or a substi-
tuted or unsubstituted biphenylylene group; and
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Y2s are the same as or different from each other, and each _continued
independently a substituted or unsubstituted phenylene
group; a substituted or unsubstituted biphenylylene 0
group; a substituted or unsubstituted methylene group; R

a substituted or unsubstituted ethylene group; a substi-
tuted or unsubstituted propylene group; a substituted or
unsubstituted butylene group; a substituted or unsub-
stituted pentylene group; a substituted or unsubstituted

hexylene group; or —O—. R
6. The polymer of claim 1, wherein Y is selected from
among the following structural formulae:

*©»< e
A =

Ng—0 in the structural formulae, R and R' are the same as or
different from each other, and each independently a
substituted or unsubstituted alkylene group.

7. The polymer of claim 1, wherein the polymer including

the unit represented by Chemical Formula 1 is selected from
among the following structural formulae:

9 O
o O O

Oy
& s
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in the structural formulae, n is the number of a repetition

unit, and 1s from 10 to 1000; and

an end group of the polymer is hydrogen; a substituted or

unsubstituted alkyl group; or a substituted or unsubsti-
tuted aryl group.

8. A coating composition comprising the polymer of claim
1.

9. The coating composition of claim 8, which is for an
organic light emitting device.

10. An organic light emitting device comprising:

a first electrode;

a second electrode provided opposite to the first electrode;

and

at least one organic material layers provided between the

first electrode and the second electrode,

wherein the at least one organic material layers includes

the coating composition of claim 8.

11. The organic light emitting device of claim 10, wherein
the at least one organic material layer including the coating
composition is a hole transfer layer, a hole injection layer, or
a layer carrying out hole transfer and hole injection at the
same time.

12. The organic light emitting device of claim 11, wherein
the coating composition further includes a p-doping mate-
rial.

13. The organic light emitting device of claim 12, wherein
the p-doping material includes F,TCNQ; or a boron anion.

14. The polymer of claim 1, wherein Arl is a phenyl
group unsubstituted or substituted with a halogen group, an
alkyl group or an arylamine group; a bipheny! group unsub-
stituted or substituted with an arylamine group; or a fluorene
group unsubstituted or substituted with an alkyl group.

Jul. 23,2020
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15. The polymer of claim 1, wherein Ar2 to Ar5 are the
same as or different from each other, and each independently
a pheny] group unsubstituted or substituted with an arylam-
ine group; a biphenyl group unsubstituted or substituted with
an arylamine group; or a fluorene group unsubstituted or
substituted with an alkyl group, or Ar2 and Ar3 bond to form
a carbazole ring, and Ar4 and Ar5 bond to form a carbazole
group.

16. The polymer of claim 6, wherein R and R' are the same
as or different from each other, and each independently a
methylene group; an ethylene group; a propylene group; a
butylene group; a pentylene group; or a hexylene group.

17. The coating composition of claim 8, further compris-
ing a solvent wherein the solvent has a boiling point of 40°
C. to 250° C., and a viscosity of from 1 ¢p to 10 cp.

18. The coating composition of claim 8, wherein the
polymer including the unit represented by Chemical For-
mula 1 in the coating composition has a concentration of 0.1
wt'v % to 20 wt/v %.

19. A method for manufacturing an organic light emitting
device, the method comprising:

preparing a substrate;

forming a cathode or an anode on the substrate;

forming one organic material layers on the cathode or the

anode; and

forming an anode or a cathode on the one organic material

layers, wherein the one organic material layers are
formed using the coating composition of claim 8.

20. The method of claim 19, wherein the forming of the
one organic material layers using the coating composition
comprises coating the coating composition on the cathode or
the anode; and heat treating the coated coating composition.

L S S T
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