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Description

[Technical Field]

[0001] The present invention relates to a dibenzothiophene-based compound that may significantly improve the service
life, efficiency, electrochemical stability and thermal stability of an organic light emitting device, and an organic light
emitting device containing the compound in an organic compound layer.

[Background Art]

[0002] An organic light emission phenomenon is an example of converting electric current into visible rays through an
internal process of a specific organic molecule. The principle of the organic light emission phenomenon is based on the
following mechanism. When an organic material layer is disposed between an anode and a cathode, electrons and holes
are injected from the cathode and the anode, respectively, into the organic material layer if voltage is applied between
the two electrodes. The electrons and the holes which are injected into the organic material layer are recombined to
form an exciton, and the exciton is reduced to a bottom state to emit light. The organic light emitting device using the
principle may be generally constituted by a cathode, an anode, and an organic material layer that is interposed there-
between, for example, an organic material layer that includes a hole injection layer, a hole transporting layer, a light
emitting layer and an electron transporting layer.
[0003] The materials used in the organic light emitting device are mostly pure organic materials or complexes of organic
materials with metals, and may be classified into a hole injection material, a hole transporting material, a light emitting
material, an electron transporting material, an electron injection material and the like, according to the use thereof. Here,
an organic material having a p-type property, that is, an organic material which is easily oxidized and electrochemically
stable when the material is oxidized, is usually used as the hole injection material or the hole transporting material.
Meanwhile, an organic material having an n-type property, that is, an organic material which is easily reduced and
electrochemically stable when the material is reduced, is usually used as the hole injection material or the hole transporting
material. As the light emitting layer material, an organic material having both p-type and n-type properties is preferred,
which is stable when the material is oxidized and when the material is reduced. When an exciton is formed, a material
having high light emission efficiency for converting the exciton into light is preferred.
[0004] In addition to what is mentioned above, it is preferred that the material used in the organic light emitting device
further has the following properties.
[0005] First, it is preferred that the material used in the organic light emitting device has excellent thermal stability.
The reason is that joule heat is generated by movement of electric charges in the organic light emitting device. NPB,
which has currently been used as the hole transporting layer material, has a glass transition temperature of 100°C or
lower, and thus it is difficult to apply to an organic light emitting device requiring a high electric current.
[0006] Second, in order to obtain an organic light emitting device that is capable of being driven at low voltage and
has high efficiency, holes or electrons which are injected into the organic light emitting device need to be smoothly
transported to a light emitting layer, and simultaneously the injected holes and electrons need to be prevented from
being released out of the light emitting layer. For this purpose, a material used in the organic light emitting device needs
to have an appropriate band gap and appropriate HOMO and LUMO energy levels. A LUMO energy level of PEDOT:PSS,
which is currently used as a hole transporting material in an organic light emitting device prepared by a solution coating
method, is lower than that of an organic material used as a light emitting layer material, and thus it is difficult to prepare
an organic light emitting device having high efficiency and a long service life.
[0007] Moreover, the material used in the organic light emitting device needs to have excellent chemical stability,
electric charge mobility, interfacial characteristic with an electrode or an adjacent layer, and the like. That is, the material
used in the organic light emitting device needs to be minimally deformed by moisture or oxygen.
[0008] Furthermore, an appropriate hole or electron mobility needs to be assured so as to balance densities of the
holes and of the electrons in the light emitting layer of the organic light emitting device to maximize the formation of
excitons. Additionally, it needs to be able to have a good interface with an electrode including metal or metal oxides so
as to assure stability of the device.
[0009] Accordingly, there is need for developing organic materials having the above-described requirements in the art.
[0010] European Patent Application Publication No. 2166583 A1 discloses materials which are used as host materials
or hole transporting materials for organic electroluminescence elements. The material is represented by formula 1 of
European Patent Application Publication No. 2166583 A1 and contains as a central moiety a dibenzosubstituted 5-
membered heterocyclic compound which may contain either a sulfur atom or an oxygen atom.
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[Related Art Document]

[Patent Document]

[0011]

US Patent Application Publication No. 2003-0044518
European Patent Application Publication No. 1146574 A2
European Patent Application Publication No. 2166583 A1

[Disclosure]

[Technical Problem]

[0012] The present invention has been made in an effort to provide a hetero compound derivative that may satisfy
conditions required in a material available in the organic light emitting device, for example, appropriate energy level,
electrochemical stability, thermal stability and the like, and has a chemical structure that may serve various roles required
in the organic light emitting device depending on the substituent, and an organic light emitting device including the same.

[Technical Solution]

[0013] The present invention provides a dibenzothiophene-based compound represented by the following Formula 1.

in Formula 1,

L1 is a divalent arylene group having 6 to 40 carbon atoms;
or a fluorenylene group substituted with an alkyl group,
R1 is hydrogen; an alkyl group having 1 to 20 carbon atoms; an alkoxy group having 1 to 20 carbon atoms; or an
aryl group having 6 to 12 carbon atoms, which is unsubstituted or substituted with an alkyl group having 1 to 20
carbon atoms or an alkoxy group having 1 to 20 carbon atoms,
R2 and R3 are the same as each other, and are each an aryl group having 10 to 16 ring-membered carbon atoms,
which is unsubstituted or substituted with one or more substituents selected from the group consisting of an alkyl
group having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20
carbon atoms, a fluorenyl group, a carbazole group, a nitrile group, a thiophene group unsubstituted or substituted
with a phenyl group, a benzothiophene group and a nitro group; a carbazole group unsubstituted or substituted with
one or more substituents selected from the group consisting of an alkyl group having 1 to 20 carbon atoms, an
alkenyl group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a fluorenyl group, a
carbazole group, a nitrile group, a thiophene group unsubstituted or substituted with a phenyl group, a benzothiophene
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group and a nitro group; a thiophenyl group unsubstituted or unsubstituted with one or more substituents selected
from the group consisting of an alkyl group having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon
atoms, an alkoxy group having 1 to 20 carbon atoms, a fluorenyl group, a carbazole group, a nitrile group, a thiophene
group unsubstituted or substituted with a phenyl group, a benzothiophene group and a nitro group; or a heterocyclic
group including one or more of N, S and O atoms and having 5 to 12 ring-membered carbon atoms, which is
unsubstituted or substituted with one or more substituents selected from the group consisting of an alkyl group
having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon
atoms, a fluorenyl group, a carbazole group, a nitrile group, a thiophene group unsubstituted or substituted with a
phenyl group, a benzothiophene group and a nitro group,
R4 is hydrogen; an alkyl group having 1 to 20 carbon atoms; or an alkoxy group having 1 to 20 carbon atoms, and
may form an aliphatic, aromatic or hetero condensed ring with an adjacent group, and
n means the number of substituents and is an integer of 1 to 6.

[0014] Further, the present invention provides an organic light emitting device including an organic material layer
composed of one more layers including a first electrode, a second electrode and a light emitting layer disposed between
the first electrode and the second electrode, in which one or more layers of the organic material layer include the
dibenzothiophene-based compound of Formula 1 or a compound in which a heat curable or photo curable functional
group is introduced into the dibenzothiophene-based compound of Formula 1.

[Advantageous Effects]

[0015] A compound of the present invention may be used as an organic material layer material, particularly, a hole
injection material and/or a hole transporting material in an organic light emitting device, and when the compound is used
in the organic light emitting device, the driving voltage of the device may be reduced, light efficiency may be improved,
and a service life characteristic of the device may be improved by thermal stability of the compound.

[Brief Description of Drawings]

[0016]

FIG. 1 illustrates an example of an organic light emitting device including a substrate 1, an anode 2, a light emitting
layer 3 and a cathode 4.
FIG. 2 illustrates an example of an organic light emitting device including a substrate 1, an anode 2, a hole injection
layer 5, a hole transporting layer 6, a light emitting layer 7, an electron transporting layer 8 and a cathode 4.
FIG. 3 illustrates an example of an organic light emitting device, in which a substrate 1, an anode 2, a hole injection
layer 5, a hole transporting layer 6-1 that does not include a compound represented by Formula 1, a hole transporting
layer 6-2 including a compound represented by Formula 1, a light emitting layer 7, an electron transporting layer 8
and a cathode 4 are sequentially stacked.

[Best Mode]

[0017] The present invention provides a dibenzothiophene-based compound represented by the following Formula 1.
[0018] In the present invention, the number of ring-membered carbon atoms means the number of carbons constituting
an aliphatic ring or an aromatic ring, and when the ring is substituted, the above-described number includes all of the
number of ring-membered carbons of the substituent. Further, the present invention provides an organic light emitting
device including an organic material layer composed of one more layers including a first electrode, a second electrode
and a light emitting layer disposed between the first electrode and the second electrode, in which one or more layers of
the organic material layer include the dibenzothiophene-based compound of Formula 1 or a compound in which a heat
curable or photo curable functional group is introduced into the dibenzothiophene-based compound of Formula 1.
[0019] Examples of the substituents will be described below, but are not limited thereto.
[0020] In the present invention, the alkyl group may be a straight chain or a branched chain, and the number of carbons
is 1 to 20. Specific examples thereof include a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl
group, a t-butyl group, a pentyl group, a hexyl group, a heptyl group and the like, but are not limited thereto.
[0021] In the present invention, the alkoxy group may be a straight chain or a branched chain, and the number of
carbon atoms is 1 to 20.
[0022] In the present invention, the alkenyl group may be a straight chain or a branched chain, the number of carbons
is not particularly limited, but the number of carbon atoms of the alkenyl group in an embodiment of the present invention
is 2 to 20. Specific examples thereof include an alkenyl group which is substituted with an aryl group such as a stylbenyl
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group, a styrenyl group and the like, but are not limited thereto.
[0023] In the present invention, an aryl group of R1 in Formula 1 may be monocyclic or polycyclic, and the number of
carbon atoms is 6 to 12. Specific examples of the aryl group include a monocyclic aromatic group, such as a phenyl
group, a biphenyl group, a triphenyl group and the like; and a polycyclic aromatic group, such as a naphthyl group and
the like, but are not limited thereto.
[0024] In the present invention, an arylene group of and a fluorenylene group of L1 in Formula 1 are each a divalent
group of an aryl group and a fluorenyl group.
[0025] In the present invention, an aryl group in the arylene group of L1 may be monocyclic or polycyclic, and the
number of carbon atoms is 6 to 40. Specific examples of the aryl group include a monocyclic aromatic group, such as
a phenyl group, a biphenyl group, a triphenyl group, a terphenyl group, a stilbene group and the like and a polycyclic
aromatic group, such as a naphthyl group, a binaphthyl group, an anthracenyl group, a phenanthrenyl group, a pyrenyl
group, a perylenyl group, a tetracenyl group, a chrysenyl group, a fluorenyl group, an acenaphthacenyl group, a triphe-
nylene group, a fluoranthene group and the like, but are not limited thereto.
[0026] In the present invention, the fluorenyl group is a structure in which two cyclic organic compounds are linked to
each other through one atom, and examples thereof include

and the like.
[0027] In the present invention, the fluorenyl group includes a structure of an open fluorenyl group, and the open
fluorenyl group herein is a structure in which two cyclic compounds are linked to each other through one atom and the
connection of one cyclic compound is broken, and examples thereof include

and the like.
[0028] In the present invention, the aryl group of R2 and R3 in Formula 1 may be monocyclic or polycyclic, and the
number of carbon atoms is 10 to 16. Specific examples of the aryl group include a monocyclic aromatic group, such as
a biphenyl group, a stilbene group and the like; and a polycyclic aromatic group, such as a naphthyl group, an anthracenyl
group, a phenanthrenyl group, a pyrenyl group, a fluorenyl group, a fluoranthene group and the like, but are not limited
thereto.
[0029] In the present invention, the hetero ring groups of R2 and R3 in Formula 1 is a heterocyclic group that includes
O, N or S as a heteroatom, and the number of carbon atoms is preferably 5 to 12. Examples of the heterocyclic group
include a thiophene group, a furan group, a pyrole group, an imidazole group, a thiazole group, an oxazole group, an
oxadiazole group, a triazole group, a pyridyl group, a bipyridyl group, a triazine group, an acrydyl group, a pyridazine
group, a quinolinyl group, an isoquinoline group, an indol group, a carbazole group, a benzoxazole group, a benzimidazole
group, a benzthiazole group, a benzcarbazole group, a benzthiophene group, a dibenzothiophene group, a benzfuranyl
group, a phenathroline group, a dibenzofuranyl group and the like, but are not limited thereto.
[0030] In one embodiment of the present invention, L1 is an arylene group; or a fluorenylene group substituted with
an alkyl group.
[0031] In one embodiment, L1 is a phenylene group, a biphenylene group or a fluorenylene group substituted with an
alkyl group.
[0032] In one embodiment, L1 is a phenylene group.
[0033] In one embodiment, L1 is a biphenylene group.
[0034] In another example, L1 is a fluorenylene group substituted with a methyl group.
[0035] In another embodiment, R1 is the hydrogen, an alkyl group having 1 to 20 carbon atoms, an alkoxy group having
1 to 20 carbon atoms or an aryl group unsubstituted or substituted with an alkyl group having 1 to 20 carbon atoms or
an alkoxy group having 1 to 20 carbon atoms.
[0036] In one embodiment, R1 is hydrogen, or a phenyl group unsubstituted or substituted with an alkyl group having
1 to 20 carbon atoms.
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[0037] In another embodiment, R1 is hydrogen.
[0038] In one embodiment, R1 is an aryl group unsubstituted or substituted with an alkyl group having 1 to 20 carbon
atoms.
[0039] In one embodiment, R1 is a phenyl group or a biphenyl group.
[0040] In another example, R1 is a phenyl group substituted with an alkyl group or a biphenyl group substituted with
an alkyl group.
[0041] In another example, R1 is a phenyl group substituted with a methyl group or a biphenyl group substituted with
a methyl group.
[0042] In another example, R1 is a phenyl group.
[0043] In one embodiment of the present invention, R1 is an aryl group unsubstituted or substituted with an alkyl group
having 1 to 20 carbon atoms or an alkoxy group having 1 to 20 carbon atoms. When R1 is an aryl group substituted with
an aryl amine group, the planarity of the entire compound is extremely lowered, thereby making it easy to crystallize the
compound, and thus it is difficult for a stable amorphous film to be formed and the electron donor effect of dibenzothiophene
on a linked amine group is reduced by half due to the added amine group and as a result, it is difficult to expect that
holes are efficiently injected and/or transferred into the light-emitting layer.
[0044] In another embodiment, R4 is hydrogen.
[0045] R2 and R3 are the same as each other, and are each an aryl group having 10 to 16 ring-membered carbon
atoms, which is unsubstituted or substituted with one or more substituents selected from the group consisting of an alkyl
group having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20
carbon atoms, a fluorenyl group, a carbazole group, a nitrile group, a thiophene group unsubstituted or substituted with
a phenyl group, a benzothiophene group and a nitro group.
[0046] In another embodiment, R2 and R3 are the same as each other, and are each a biphenyl group, which is
unsubstituted or substituted with one or more substituents selected from the group consisting of an alkyl group having
1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a
nitrile group and a nitro group, or a phenyl group which is substituted with one or more substituents selected from the
group consisting of a thiophene group unsubstituted or substituted with a phenyl group and a benzothiophene group.
[0047] In another embodiment, R2 and R3 are the same as each other and are a biphenyl group.
[0048] In another embodiment, R2 and R3 are the same as each other and are a phenyl group substituted with
benzothiophene.
[0049] In another embodiment, R2 and R3 are the same as each other and are a phenyl group substituted with a
thiophene group substituted with a phenyl group.
[0050] In another embodiment, R2 and R3 are the same as each other and are a substituted phenyl group, and the
substituted phenyl group is

[0051] The above-described  is linked to N in Formula 1, and R is one or more substituents selected from
the group consisting of hydrogen, an alkyl group having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon
atoms, an alkoxy group having 1 to 20 carbon atoms, a fluorenyl group, a carbazole group, a nitrile group and a nitro group.
[0052] In an embodiment of the present invention, R is a benzothiophene group.
[0053] In one embodiment of the present invention, R is a substituted thiophene group.
[0054] In another example, R is a thiophene group substituted with a phenyl group.
[0055] In one embodiment of the present invention, L1 is a phenylene group, a biphenylen group or a fluorenylene
group substituted with an alkyl group, R1 is hydrogen, or a phenyl group unsubstituted or substituted with an alkyl group
having 1 to 20 carbon atoms, and R2 and R3 are the same as each other, and are each a biphenyl group, a phenyl group
substituted with a thiophene group unsubstituted or substituted with a phenyl group, or a phenyl group substituted with
benzothiophene.
[0056] Formula 1 provides a dibenzothiophene-based compound that is any one of the following Formulas 1-1 to 1-9.
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[0057] Hereinafter, the present invention will be described in detail.
[0058] For the dibenzothiophene-based compound of Formula 1, substituted or unsubstituted dibenzothiophene is
substituted with L1 to produce an intermediate. Thereafter, the compound is prepared by a method for substituting the
intermediate with -NR2R3.
[0059] The conjugation length of the compound has a close relationship with an energy band gap. Specifically, the
energy band gap is reduced as the conjugation length of the compound increases. As described above, the core of the
compounds of Formula 1 includes a limited conjugation, and thus the core has properties of a large energy band gap.
[0060] In the present invention, compounds having various energy band gaps may be synthesized by introducing
various substituents into the positions of R1 to R4 of the core structure having a large energy band gap as described
above. It is usually easy to control the energy band gap by introducing a substituent into a core structure having a large
energy band gap, but when the core structure has a small energy band gap, it is difficult to increase and control the
energy band gap by introducing the substituent. Further, in the present invention, the HOMO and LUMO energy levels
of a compound may be controlled by introducing various substituents into the positions of R1 to R4 of the core structure
as described above.
[0061] In addition, a compound having intrinsic properties of a substituent introduced may be synthesized by introducing
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various substituents into the core structure as described above. For example, materials satisfying conditions required
in each organic material layer may be synthesized by introducing substituents in a hole injection layer material, a hole
transporting layer material, a light emitting layer material and an electron transporting layer material used during the
preparation of an organic light emitting device into the core structure.
[0062] The compound of Formula 1 includes an amine structure linked to the core structure through an arylene group,
and thus the organic light emitting device may have an appropriate energy level as a hole injection and/or hole transporting
material. In the present invention, a device having a low driving voltage and a high light efficiency may be implemented
by selecting a compound having an appropriate energy level depending on the substituent among the compounds of
Formula 1 and using the compound in an organic light emitting device.
[0063] Furthermore, it is possible to finely control the energy band gap by introducing various substituents into the
core structure, and meanwhile characteristics at the interface between organic materials are improved, thereby making
it possible to use the material in various fields. Further, it is possible to finely control the HOMO and LUMO energy levels
and the energy band gap, and meanwhile, characteristics at the interface between organic materials are improved,
thereby making it possible to use the material in various fields.
[0064] Meanwhile, the compound of Formula 1 has a high glass transition temperature (Tg), and thus has excellent
thermal stability. The improvement in thermal stability is an important factor which provides the driving stability to a
device and a long service-life device.
[0065] In addition, when R2 and R3 have the same substituent in Formula 1, the LUMO distribution is not distributed
throughout the molecule or at R2 and R3, which are substituents bonded to a nitrogen atom due to the relative symmetry
thereof, but locally concentrated at dibenzothiophene. As a result, it is possible to obtain an effect that the band gap is
wide and triplet energy T1 is high.
[0066] According to one embodiment of the present invention, when a compound having a wide band gap and high
triplet energy is used as a hole transfer layer or a host material, singlet and triplet excitons produced in a light emitting
layer are shut in the light emitting layer, and thus an effect of improving the electric current efficiency may be obtained.
According to the present invention, R2 and R3 of Formula 1 are an aryl group having 10 to 16 ring-membered carbon atoms.
[0067] When the number of ring-membered carbon atoms is less than 10, there is a problem in thermal stability due
to the glass transition temperature (Tg) depending on the low molecular weight. When the number of ring-membered
carbon atoms is 10 to 16, an appropriate HOMO level may be obtained to increase the hole injection efficiency in the
light emitting layer and the molecular weight of the entire compound is appropriate, and thus a stable amorphous film,
with which it is difficult to achieve crystallization, is formed.
[0068] Furthermore, in Formula 1, when L1 in the following dibenzothiophene structure is linked to the 11th position
of dibenzothiophene, the electron donor effect of dibenzothiophene on a linked amine group may be improved more
than when L1 is linked to the 13th position that is close to the sulfur element of dibenzothiophene, and thus the hole
injection into the light emitting layer and the transfer efficiency thereof may be increased, thereby having better charac-
teristics in terms of voltage and efficiency.

[0069] Further, an exemplary embodiment of the present invention provides an organic light emitting device including
an organic material layer composed of one more layers including a first electrode, a second electrode and a light emitting
layer disposed between the first electrode and the second electrode, in which one or more layers of the organic material
layer include the compound of Formula 1 or a compound in which a heat curable or photo curable functional group is
introduced into the compound.
[0070] In the organic light emitting device according to the present invention, the compound according to the present
invention may be used as a hole injection material, a hole transporting material, a light emitting material, an electron
transporting material, an electron injection material and the like, and more preferably used as a hole transporting material.
[0071] The organic material layer of the organic light emitting device of the present invention may be composed of a
mono-layer structure, but may be composed of a multi-layer structure in which organic material layers having two or
more layers are stacked. For example, the organic light emitting device of the present invention may have a structure
including a hole injection layer, a hole transporting layer, a light emitting layer, an electron transporting layer, an electron
injection layer and the like as an organic material layer. However, the structure of the organic light emitting device is not
limited thereto, and may include a fewer number of organic material layers.
[0072] The organic light emitting device of the present invention may have structures as shown in FIGS. 1 and 2, but
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is not limited thereto.
[0073] FIG. 1 illustrates a structure of an organic light emitting device in which a substrate 1, an anode 2, a light emitting
layer 3 and a cathode 4 are sequentially stacked. In the structure, the compound may be included in the light emitting
layer 3.
[0074] FIG. 2 illustrates a structure of an organic light emitting device in which a substrate 1, an anode 2, a hole
injection layer 5, a hole transporting layer 6, a light emitting layer 7, an electron transporting layer 8 and a cathode 4 are
sequentially stacked. In the structure, the compound may be included in one or more of the hole injection layer 5, the
hole transporting layer 6, the light emitting layer 7 and the electron transporting layer 8.
[0075] One embodiment of the present invention provides an organic light emitting device, in which the organic material
layer includes a hole transporting layer and the hole transporting layer includes the dibenzothiophene-based compound
or a compound in which a heat curable or photo curable functional group is introduced into the dibenzothiophene-based
compound of Formula 1.
[0076] One embodiment of the present invention provides an organic light emitting device, in which the organic material
layer includes a two-layered hole transporting layer and at least one layer of the hole transporting layer includes the
compound represented by Formula 1 or a compound in which a heat curable or photo curable functional group is
introduced into the compound represented by Formula 1.
[0077] In another embodiment, the organic material layer includes a first hole transporting layer and a second hole
transporting layer, and the first hole transporting layer includes the benzothiophene-based compound or a compound
in which a heat curable or photo curable functional group is introduced into the dibenzothiophene-based compound of
Formula 1, and in the second hole transporting layer, an aromatic amine compound is used. As the aromatic amine
compound, monoamine, diamine, triamine and tetramine are used. Specific examples of the aromatic amine compound
include 4,4’-bis[N-(1-naphthyl)-N-phenyl-amino]-biphenyl (α-NPD), 4,4’-bis[N-(3-methylphenyl)-N-phenyl-amino]-biphe-
nyl (TPD), 4,4’,4"-tris(N,N-diphenyl-amino)-triphenylamine (TDATA), 4,4’,4"-tris[N-(3-methylphenyl)-N-phenyl-amino]
-triphenylamine (MTDATA) and the like, but are not limited thereto.
[0078] In the present invention, when a light emitting layer is formed by using a host material having a wide energy
gap in an organic light emitting device including two or more layers of the hole transporting layer, the difference between
the ionization potential (IP) of the host material and the ionization potential (IP) of the hole injection and hole transporting
layer is increased, thereby making it difficult to inject and transport holes into the light emitting layer, and thus there is
a concern in that a driving voltage for obtaining sufficient luminance intensity may be increased. Even in this case, the
compound of Formula 1 may be used to introduce an assist layer having a hole transporting property, which is in contact
with the light emitting layer, that is, a first hole transporting layer, thereby facilitating the transportation of holes into the
light emitting layer to reduce the driving voltage. In addition, the first hole transporting layer including the compound of
Formula 1 may be designed to have LUMO and triplet energy values higher than those of the host material, and thus
blocks electrons and excitons from leaking from the light emitting layer, thereby improving device efficiency and service
life characteristics.
[0079] Another embodiment provides an organic light emitting device in which the second hole transporting layer is
interposed between an anode and a first hole transporting layer.
[0080] Another embodiment provides an organic light emitting device in which the first hole transporting layer is
interposed between the light emitting layer and the second hole transporting layer.
[0081] Another embodiment provides an organic light emitting device in which the first hole transporting layer is in
contact with the light emitting layer.
[0082] When the first hole transporting layer including the dibenzothiophene-based compound represented by Formula
1 or a compound in which a heat curable or photo curable functional group is introduced into the dibenzothiophene-
based compound of Formula 1 is brought into contact with the light emitting layer, holes injected from the first electrode
effectively moves to the light emitting layer, and if the ratio of the dibenzothiophene-based compound in the hole trans-
porting layer is controlled, the probability of producing excitons in the light emitting layer may be increased and the
produced excitons may be controlled to be produced evenly throughout the light emitting layer. In this case, excitons
fail to contribute to light emission and are injected into the adjacent electron transporting layer to reduce the probability
that excitons emit no light and are extinguished and thus the light emitting efficiency is improved, and excitons are
concentrated at one side to prevent the effect of accelerating the aging of the specific portion in the light emitting layer,
thereby implementing an organic light emitting device with the service life improved.
[0083] FIG. 3 illustrates a structure of an organic light emitting device, in which a substrate 1, an anode 2, a hole
injection layer 5, a hole transporting layer 6-1 that does not include a compound represented by Formula 1, a hole
transporting layer 6-2 including a compound represented by Formula 1, a light emitting layer 7, an electron transporting
layer 8 and a cathode 4 are sequentially stacked.
[0084] Another embodiment provides an organic light emitting device, in which the organic material layer includes a
hole injection layer and the hole injection layer include the above-described compound or a compound in which a heat
curable or photo curable functional group is introduced into the compound.
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[0085] Another embodiment provides an organic light emitting device, in which the organic material layer includes a
layer that simultaneously injects and transports holes and the layer includes the above-described compound or a com-
pound in which a heat curable or photo curable functional group is introduced into the compound.
[0086] Another embodiment provides an organic light emitting device, in which the organic material layer includes an
electron injection and electron transporting layer and the electron injection or electron transporting layer includes the
above-described compound or a compound in which a heat curable or photo curable functional group is introduced into
the compound.
[0087] Another embodiment provides an organic light emitting device, in which the organic material layer includes a
light emitting layer and the light emitting layer includes the above-described compound or a compound in which a heat
curable or photo curable functional group is introduced into the compound.
[0088] Furthermore, the compound of Formula 1 may be formed as an organic material layer by using a vacuum
deposition method as well as a solution coating method during the manufacture of an organic light emitting device. Here,
the solution coating method means spin coating, dip coating, inkjet printing, screen printing, a spray method, roll coating
and the like, but is not limited thereto.
[0089] In the organic light emitting device of the present invention, it is possible to use a compound in which a heat
curable or photo curable functional group is introduced into the compound of Formula 1 instead of the compound of
Formula 1. This kind of compound retains basic physical properties of the above-described compound of Formula 1 and
simultaneously may be formed as an organic material layer by a method of forming a thin film by a solution coating
method during the manufacture of a device and then curing the thin film.
[0090] The method for forming an organic material layer including: introducing a curable functional group into an
organic material during the manufacture of an organic light emitting device, forming a thin film of the organic material
by a solution coating method, and curing the thin film is described in US Patent Application Publication No. 2003-0044518,
European Patent Application Publication No. 1146574 A2 and the like.
[0091] In the publications, it is described that when a material having a vinyl group or an acryl group, which is capable
of heat curing or photo curing, is used to form an organic material layer by the method as described above, an organic
light emitting device having a multi-layer structure may be manufactured by a solution coating method and a low voltage
and high luminance organic light emitting device may be manufactured. The principle as described above may also be
applied to the compound of the present invention.
[0092] In the present invention, the heat curable or photo curable functional group may be a vinyl group, an acryl group
or the like.
[0093] The organic light emitting device of the present invention may be manufactured by a material and a method
known in the art, except that one or more layers of the organic material layer include the compound of the present
invention, that is, the compound of Formula 1.
[0094] For example, the organic light emitting device of the present invention may be manufactured by sequentially
stacking a first electrode, an organic material layer and a second electrode on a substrate. At this time, the organic light
emitting device may be manufactured by depositing a metal or a metal oxide having conductivity, or an alloy thereof on
a substrate to form an anode by a physical vapor deposition (PVD) method such as sputtering or e-beam evaporation,
forming an organic material layer that includes a hole injection layer, a hole transporting layer, a light emitting layer and
an electron transporting layer thereon, and then depositing a material that may be used as the cathode thereon. In
addition to these methods, an organic light emitting device may be manufactured by sequentially depositing an organic
material layer from a cathode material and an anode material on a substrate.
[0095] Further, the compound of Formula 1 may be formed as an organic material layer by using a vacuum deposition
method as well as a solution coating method during the manufacture of an organic light emitting device. Here, the solution
coating method means spin coating, dip coating, doctor blading, inkjet printing, screen printing, a spray method, roll
coating and the like, but is not limited thereto.
[0096] In one embodiment of the present invention, the first electrode may become an anode and the second electrode
may become a cathode.
[0097] In another embodiment of the present invention, the first electrode may become a cathode and the second
electrode may become an anode.
[0098] It is preferred that as the anode material, materials having a high work function are usually used so as to
facilitate the injection of holes into the organic material layer. Specific examples of the anode material that may be used
in the present invention 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 (IZO); a combination of metal and
oxide, such as ZnO:Al or SnO2:Sb; and electrically conductive polymers, such as poly(3-methylthiophene), poly[3,4-(eth-
ylene-1,2-dioxy)thiophene](PEDOT), polypyrrole and polyaniline, and the like, but are not limited thereto.
[0099] It is preferred that as the cathode material, materials having a low work function are usually used so as to
facilitate the injection of electrons into the organic material layer. Specific examples of the cathode material include
metals such as magnesium, calcium, sodium, potassium, titanium, indium, yttrium, lithium, gadolinium, aluminum, silver,
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tin and lead, or alloys thereof; multi-layer structured materials such as LiF/Al or LiO2/Al, and the like, but are not limited
thereto.
[0100] The hole injection material is a material facilitating hole injection from the anode at low voltage, and the highest
occupied molecular orbital (HOMO) of the hole injection material is preferably located between the work function of the
anode material and the HOMO of the neighboring organic material layer. Specific examples of the hole injection material
include metal porphyrine, oligothiophene, arylamine-based organic materials, hexanitrile hexaazatriphenylene-based
organic materials, quinacridone-based organic materials, perylene-based organic materials, antraquinone, polyaniline-
based and polythiophene-based conductive polymers and the like, but are not limited thereto.
[0101] The hole transporting material is suitably a material having high hole mobility, which may accept and transfer
holes from the anode or the hole injection layer to the light emitting layer. Specific examples thereof include arylamine-
based organic materials, conductive polymers, block copolymers having both conjugated portions and nonconjugated
portions and the like, but are not limited thereto.
[0102] The light emitting material is a material that is capable of emitting light in a visible ray region by accepting and
recombining holes from the hole transporting layer and electrons from the electron transporting layer, respectively, and
preferably a material having high quantum efficiency for fluorescence and phosphorescence. Specific examples thereof
include 8-hydroxy-quinoline-aluminum complex (Alq3); carbazole-based compounds; dimerized styryl compounds; BAlq;
10-hydroxybenzoquinoline-metal compounds; benzoxazole-based, benzthiazole-based and benzimidazole-based com-
pounds; poly(p-phenylenevinylene)(PPV)-based polymers; spiro compounds; and polyfluorene, rubrene and the like,
but are not limited thereto.
[0103] The electron transporting material is suitably a material having high electron mobility, which may accept and
transfer electrons from the cathode to the light emitting layer. Specific examples thereof include aluminum complexes
of 8-hydroxyquinoline; complexes including Alq3; organic radical compounds; hydroxyflavone-metal complexes, and the
like, but are not limited thereto.
[0104] The organic light emitting device according to the present invention may be a top emission type, a bottom
emission type or a top or bottom emission type according to the materials used.
[0105] The compound according to the present invention may apply similar principles, which are applied to organic
light emitting devices, to organic light emitting devices including organic solar cells, organic photoconductors, organic
transistors and the like.
[0106] The synthesizing method of the organic compound represented by Formula 1 and the manufacture of an organic
light emitting device using the same will be described in more detail with reference to the following Examples and
Comparative Examples. However, these Examples are provided for illustrative purposes only, and the scope of the
present invention is not limited only by these.

<Examples>

<Synthetic Example 1 - Preparation of Compound represented by Formula 1-1>

[0107]
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(1) Preparation of Formula 1A

[0108] 2-bromodibenzothiophene (30 g, 114 mmol), 4-chlorophenyl boric acid (19.6 g, 125 mmol) and potassium
carbonate (K2CO3) (39.4 g, 285 mmol) were dissolved in tetrahydrofuran (THF) (300 ml) and H2O (100 ml) and the
solution was heated at 50°C. Tetrakis(triphenylphosphine) palladium (Pd(PPh)3)4) (1,3 g, 1.14 mmol) was added thereto
and then the mixture was refluxed for 12 hours. The mixture was cooled to normal temperature, and then the water layer
was removed. Magnesium sulfate (MgSO4) was put into the organic layer and then the mixture was filtered. The mixture
was concentrated, and then was purified by column chromatography to obtain the compound of Formula 1A (20 g, yield
60%).
MS: [M+H]+ = 294

(2) Preparation of Formula 1-1

[0109] The compound of Formula 1A (10 g, 33.9 mmol), bisbiphenyl amine (11.4 g, 35.6 mmol), NaOtBu (4.2 g, 44.1
mmol) and xylene (100 ml) were mixed, and then the mixture was heated at 100°C. Bis[(tri-tertiarybutyl)phosphine]
palladium (Pd(p-t-Bu3)2) (170 mg, 0.34 mmol) was added thereto, and then the mixture was refluxed for 48 hours. The
mixture was cooled to normal temperature, and then was purified by column chromatography. The mixture was dried to
obtain the compound of Formula 1-1 (5.5 g, yield 28%).
MS: [M+H]+ = 580

<Synthetic Example 2> Preparation of Compound represented by Formula 1-4

[0110]
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(1) Preparation of Formula 1B

[0111] A compound of Formula 1B (25 g, yield 59%) was obtained in the same manner as in the preparation of the
compound 1A in Synthetic Example 1, except that a compound 4-chlorobiphenyl boronic acid (25 g, 125 mmol) was
used instead of the compound 4-chlorophenyl boronic acid.
MS: [M+H]+ =371

(2) Preparation of Formula 1-4

[0112] The compound of Formula 1B (10 g, 27 mmol), bisbiphenyl amine (9.1 g, 28.4 mmol), NaOtBu (3.4 g, 35.1
mmol) and xylene (100 ml) were mixed and then the mixture was heated at 100°C. Bis[(tri-tertiarybutyl)phosphine]
palladium (Pd(p-t-Bu3)2) (138 mg, 0.27 mmol) was added thereto, and then the mixture was refluxed for 48 hours. The
mixture was cooled to normal temperature, and then was purified by column chromatography. The mixture was dried to
obtain the compound of Formula 1-4 (7 g, yield 40%).
MS: [M+H]+ =656

<Synthetic Example 3> Preparation of Compound represented by Formula 1-5

[0113]

[0114] A compound 1-5 (8 g, 34%) was obtained in the same manner as in the preparation of the compound 1-1 in
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Synthetic Example 1, except that the compound 4-bis-diphenylbenzothiophene amine (15.4 g, 35.6 mmol) was used
instead of the compound bisdiphenylamine.
MS: [M+H]+ =692

<Synthetic Example 4> Preparation of Compound represented by Formula 1-6

[0115]

[0116] A compound 1-6 (8.5 g, 36%) was obtained in the same manner as in the preparation of the compound 1-1 in
Synthetic Example 1, except that the compound 3-bis-diphenylbenzothiophene amine (15.4 g, 35.6 mmol) was used
instead of the compound bisdiphenylamine.
MS: [M+H]+ =692

<Synthetic Example 5> Preparation of Compound represented by Formula 1-7

[0117]
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(1) Preparation of Formula 1C

[0118] 2-dibenzothiophene boronic acid (10 g, 43.9 mmol), 2-bromo-7-iodine-9,9-dimethyl-9H-fluorene (17.5 g, 43.9
mmol) and potassium carbonate (K2CO3) (18.2 g, 132 mmol) were dissolved in tetrahydrofuran (THF) (300 ml) and
water (100 ml) and then the mixture was heated at 50°C. Tetrakis(triphenylphosphine) palladium (Pd(PPh3)4) (1.0 g,
0.88 mmol) was added thereto and then the mixture was refluxed for 12 hours. The mixture was cooled to normal
temperature, and then the water layer was removed. Magnesium sulfate (MgSO4) was put into the organic layer and
then the mixture was filtered. The mixture was concentrated, and then was purified by column chromatography to obtain
the compound of Formula 1C (15 g, yield 75%).
MS: [M+H]+ =455

(2) Preparation of Formula 1-7

[0119] A compound 1-7 (3.5 g, 49%) was obtained in the same manner as in the preparation of the compound 1-1 in
Synthetic Example 1, except that the compound 1C (10 g, 22 mmol) was used instead of the compound 1A.
MS: [M+H]+ =695

<Synthetic Example 6> Preparation of the compound represented by Formula 1-8

[0120]
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[0121] A compound 1-8 (9.5 g, 38%) was obtained in the same manner as in the preparation of the compound 1-1 in
Synthetic Example 1, except that the compound 4-bis-2,5-diphenylthiophene amine (17.3 g, 35.6 mmol) was used instead
of the compound bisdiphenylamine.
MS: [M+H]+= 744

<Synthetic Example 7> Preparation of Compound represented by Formula 1-9

[0122]

[0123] A compound 1-9 (9 g, 36%) was obtained in the same manner as in the preparation of the compound 1-1 in
Synthetic Example 1, except that the compound 3-bis-2,5-diphenylthiophene amine (17.3 g, 35.6 mmol) was used instead
of the compound bisdiphenylamine.
MS: [M+H]+ =744

<Synthetic Example 8> Preparation of Compound represented by Formula 1-2

[0124]
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(1) Preparation of Formula 1D

[0125] The compound 1A (30 g, 102 mmol) was introduced into a flask including 1 L of dichloromethane to dissolve
the compound 1A, then a solution in which bromine (5.26 ml, 102 mmol) was diluted with 400 ml of dichloromethane
was slowly added dropwise to the flask, and the mixture was stirred for 12 hours. After the reaction was completed, the
reactant solution contained in the flask was washed with a sodium hydrogen carbonate saturated aqueous solution, then
the organic layer was separated from the flask, dried over anhydrous magnesium sulfate and then filtered. The filtrate
was concentrated and then recrystallized with dichloromethane and ethanol to obtain a white solid compound (15.2 g,
40%).
[0126] The compound along with phenyl boronic acid (5.5 g, 44.8 mmol) and potassium carbonate (K2CO3) (16.9 g,
122 mmol) was dissolved in tetrahydrofuran (THF) (400 ml) and water (150 ml) and the solution was heated at 90°C.
Tetrakis(triphenylphosphine) palladium (Pd(PPh3)4) (0.94 g, 0.81 mmol) was added thereto and then the mixture was
refluxed for 12 hours. The mixture was cooled to normal temperature, and then the water layer was removed. Magnesium
sulfate (MgSO4) was put into the organic layer and then the mixture was filtered. The mixture was concentrated, and
then was purified by column chromatography to obtain the Formula 1D (8 g, yield 51%).
MS: [M+H]+ =371

(2) Preparation of Formula 1-2

[0127] A compound 1-2 (10.6 g, 60%) was obtained in the same manner as in the preparation of the compound 1-1
in Synthetic Example 1, except that the compound 1D (10 g, 27mmol) was used instead of the compound 1A.
MS: [M+H]+ =656

<Example 1>

[0128] A glass substrate (corning 7059 glass), on which ITO (indium tin oxide) was coated to a thickness of 1000 Å
to form a thin film, was put in distilled water, in which a dispersing agent was dissolved, and then washed using ultrasonic
waves. A product manufactured by Fischer Co. was used as a detergent, and distilled water subjected to secondary
filtration with a filter manufactured by Millipore Co. was used. After ITO was washed for 30 minutes, ultrasonic washing
was conducted twice by using distilled water for 10 min. After washing using distilled water was completed, ultrasonic
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washing was conducted using isopropyl alcohol, acetone, and methanol solvents in sequence, and drying was then
conducted.
[0129] Hexanitrile hexaazatriphenylene was vacuum deposited to a thickness of 500 Å by heating on a transparent
ITO electrode, which was thus prepared, so as to form a hole injection layer. The compound of Formula 1-1 (400 Å),
which was synthesized above in Synthetic Example 1, as a material for transporting holes was vacuum deposited thereon,
and a host H1 and a dopant D1 compound were vacuum deposited to a thickness of 300 Å as a light emitting layer.
Next, the E1 compound (300 Å) was vacuum deposited sequentially as an electron injection and transporting layer by
heating. An organic light emitting device was manufactured by sequentially depositing lithium fluoride (LiF) having a
thickness of 12 Å and aluminum having a thickness of 2000 Å on the electron transporting layer to form a cathode.
[0130] In the above-described procedure, the deposition rate of the organic material was maintained at 1 Å/sec, while
the deposition rates of lithium fluoride and aluminum were maintained at 0.2 Å/sec and 3 to 7 Å/sec, respectively.

[Hexanitrile hexaazatriphenylene] [HT1]

[0131]



EP 2 755 253 B1

22

5

10

15

20

25

30

35

40

45

50

55

<Example 2>

[0132] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-4
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Example 3>

[0133] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-5
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Example 4>

[0134] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-6
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Example 5>

[0135] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-7
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Example 6>

[0136] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-8
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Example 7>

[0137] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-9
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Example 8>

[0138] An experiment was performed in the same manner as in Example 1, except that the compound of Formula 1-2
was used as the hole transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example 1.

<Comparative Example 1>

[0139] An experiment was performed in the same manner as in Example 1, except that HT1 was used as the hole
transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example.

<Comparative Example 2>

[0140] An experiment was performed in the same manner as in Example 1, except that NPB was used as the hole
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transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example.

<Comparative Example 3>

[0141] An experiment was performed in the same manner as in Example 1, except that HT2 was used as the hole
transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example.

<Comparative Example 4>

[0142] An experiment was performed in the same manner as in Example 1, except that HT3 was used as the hole
transporting layer instead of the compound of Formula 1-1 synthesized in Synthetic Example.
[0143] Each compound was used as a hole transporting layer material as in Examples 1 to 8 and Comparative Examples
1 to 4 to manufacture an organic light emitting device, on which experiment was performed, and the results thereof are
shown in Table 1.

[0144] As can be seen in Table 1, an organic light emitting device manufactured by using the compound of the present
invention as a hole transporting layer material shows excellent characteristics in terms of efficiency, driving voltage and
stability, when compared to the case of using a material in the related art.
[0145] Further, as can be seen in Table 1, an organic light emitting device manufactured by using the compound of
the present invention as a hole transporting layer material has an appropriate HOMO level and thus may increase the
hole injection efficiency in a light emitting layer, may drive at a low voltage and show excellent characteristics in terms
of efficiency compared to when R2 and R3 is an aryl group having less than 10 ring-membered carbon atoms.
[0146] In addition, an organic light emitting device manufactured by using the compound of the present invention as
a hole transporting layer material has an electron donor effect of S with a linked amine group and may increase the hole
injection and transfer efficiency in a light emitting layer, and thus shows excellent characteristics in terms of voltage and
efficiency compared to the Comparative Example 4 where the 13th position of dibenzothiophene is substituted with amine.

Claims

1. A dibenzothiophene-based compound represented by the following Formula 1:

[Table 1]

Experimental Example 50 mA/cm2 HTL material Voltage (V) Electric current efficiency (cd/A)

Comparative Example 1 HT1 6.25 5.98

Comparative Example 2 NPB 6.21 5.87

Comparative Example 3 HT2 6.42 6.07

Comparative Example 4 HT3 7.11 6.53

Example 1 Formula 1-1 6.15 7.12

Example 2 Formula 1-4 6.18 7.12

Example 3 Formula 1-5 6.11 6.99

Example 4 Formula 1-6 6.15 7.05

Example 5 Formula 1-7 6.14 7.10

Example 6 Formula 1-8 6.15 7.12

Example 7 Formula 1-9 6.18 7.11

Example 8 Formula 1-2 6.17 7.11
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Wherein L1 is a divalent arylene group having 6 to 40 carbon atoms; or a fluorenylene group substituted with
an alkyl group, R1 is hydrogen; an alkyl group having 1 to 20 carbon atoms; an alkoxy group having 1 to 20
carbon atoms; or an aryl group having 6 to 12 carbon atoms, which is unsubstituted or substituted with an alkyl
group having 1 to 20 carbon atoms or an alkoxy group having 1 to 20 carbon atoms,
R2 and R3 are the same as each other, and are each an aryl group having 10 to 16 ring-membered carbon
atoms, which is unsubstituted or substituted with one or more substituents selected from the group consisting
of an alkyl group having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon atoms, an alkoxy group
having 1 to 20 carbon atoms, a fluorenyl group, a carbazole group, a nitrile group, a thiophene group unsubstituted
or substituted with a phenyl group, a benzothiophene group and a nitro group; a carbazole group unsubstituted
or substituted with one or more substituents selected from the group consisting of an alkyl group having 1 to
20 carbon atoms, an alkenyl group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms,
a fluorenyl group, a carbazole group, a nitrile group, a thiophene group unsubstituted or substituted with a phenyl
group, a benzothiophene group and a nitro group; a thiophenyl group unsubstituted or substituted with one or
more substituents selected from the group consisting of an alkyl group having 1 to 20 carbon atoms, an alkenyl
group having 2 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a fluorenyl group, a carbazole
group, a nitrile group, a thiophene group unsubstituted or substituted with a phenyl group, a benzothiophene
group and a nitro group; or a heterocyclic group including one or more of N, S and O atoms and having 5 to 12
ring-membered carbon atoms, which is unsubstituted or substituted with one or more substituents selected from
the group consisting of an alkyl group having 1 to 20 carbon atoms, an alkenyl group having 2 to 20 carbon
atoms, an alkoxy group having 1 to 20 carbon atoms, a fluorenyl group, a carbazole group, a nitrile group, a
thiophene group unsubstituted or substituted with a phenyl group, a benzothiophene group and a nitro group,
R4 is hydrogen; an alkyl group having 1 to 20 carbon atoms; or an alkoxy group having 1 to 20 carbon atoms,
and may form an aliphatic, aromatic or hetero condensed ring with an adjacent group, and
n means the number of substituents and is an integer of 1 to 6.

2. The dibenzothiophene-based compound of claim 1, wherein R1 is hydrogen or a phenyl group unsubstituted or
substituted with an alkyl group having 1 to 20 carbon atoms.

3. The dibenzothiophene-based compound of claim 1, wherein R2 and R3 are the same as each other, and are each
an aryl group having 10 to 16 ring-membered carbon atoms, which is unsubstituted or substituted with one or more
substituents selected from the group consisting of an alkyl group having 1 to 20 carbon atoms, an alkenyl group
having 2 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a fluorenyl group, a carbazole group,
a nitrile group, a thiophene group unsubstituted or substituted with a phenyl group, a benzothiophene group and a
nitro group.

4. The dibenzothiophene-based compound of claim 1, wherein L1 is a phenylene group, a biphenylene group or a
fluorenylene group, the fluorenylene group being unsubstituted or substituted with an alkyl group.

5. The dibenzothiophene-based compound of claim 1, wherein Formula 1 is any one of Formulas 1-1 to 1-9.
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6. An organic light emitting device comprising an organic material layer composed of one more layers comprising a
first electrode, a second electrode and a light emitting layer disposed between the first electrode and the second
electrode, wherein one or more layers of the organic material layer comprise the dibenzothiophene-based compound
of any one of claims 1 to 5 or a compound in which a heat curable or photo curable functional group is introduced
into the dibenzothiophene-based compound of any one of claims 1 to 5.

7. The organic light emitting device of claim 6, wherein the organic material layer comprises a hole transporting layer
and the hole transporting layer comprises the dibenzothiophene-based compound or the compound in which a heat
curable or photo curable functional group is introduced into the dibenzothiophene-based compound.

8. The organic light emitting device of claim 6, wherein the organic material layer comprises a first hole transporting
layer and a second hole transporting layer, the first hole transporting layer comprises the dibenzothiophene-based
compound or the compound in which a heat curable or photo curable functional group is introduced into the diben-
zothiophene-based compound, and the second hole transporting layer comprises an aromatic amine compound.

9. The organic light emitting device of claim 8, wherein the first hole transporting layer is interposed between a light
emitting layer and the second hole transporting layer.

10. The organic light emitting device of claim 8, wherein the first hole transporting layer is in contact with the light emitting
layer.

11. The organic light emitting device of claim 6, wherein the organic material layer comprises a hole injection layer and
the hole injection layer comprises the dibenzothiophene-based compound or the compound in which a heat curable
or photo curable functional group is introduced into the dibenzothiophene-based compound.

12. The organic light emitting device of claim 6, wherein the organic material layer comprises a layer that simultaneously
injects and transports holes and the layer comprises the dibenzothiophene-based compound or the compound in
which a heat curable or photo curable functional group is introduced into the dibenzothiophene-based compound.

13. The organic light emitting device of claim 6, wherein the organic material layer comprises an electron injection and
electron transporting layer and the electron injection or electron transporting layer comprises the dibenzothiophene-
based compound or the compound in which a heat curable or photo curable functional group is introduced into the
dibenzothiophene-based compound.

14. The organic light emitting device of claim 6, wherein the organic material layer comprises a light emitting layer and
the light emitting layer comprises the dibenzothiophene-based compound or the compound in which a heat curable
or photo curable functional group is introduced into the dibenzothiophene-based compound.

15. The organic light emitting device of claim 6, wherein the heat curable or photo curable functional group is a vinyl
group or an acryl group.
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Patentansprüche

1. Dibenzothiophen-basierte Verbindung der nachstehenden Formel 1:

worin

L1 eine divalente Arylengruppe mit 6 bis 40 Kohlenstoffatomen oder eine Fluorenylengruppe, substituiert mit
einer Alkylgruppe, ist,
R1 Wasserstoff; eine Alkylgruppe mit 1 bis 20 Kohlenstoffatomen; eine Alkoxygruppe mit 1 bis 20 Kohlenstoff-
atomen oder eine Arylgruppe mit 6 bis 12 Kohlenstoffatomen ist, die unsubstituiert ist oder substituiert mit einer
Alkylgruppe mit 1 bis 20 Kohlenstoffatomen oder einer Alkoxygruppe mit 1 bis 20 Kohlenstoffatomen,
R2 und R3 einander gleich sind und eine Arylgruppe mit 10 bis 16 ringgliedrigen Kohlenstoffatomen, die unsub-
stituiert ist oder substituiert mit einem oder mehreren Substituenten, ausgewählt aus der Gruppe bestehend
aus einer Alkylgruppe mit 1 bis 20 Kohlenstoffatomen, einer Alkenylgruppe mit 2 bis 20 Kohlenstoffatomen,
einer Alkoxygruppe mit 1 bis 20 Kohlenstoffatomen, einer Fluorenylgruppe, einer Carbazolgruppe, einer Nit-
rilgruppe, einer Thiophengruppe, unsubstituiert oder substituiert mit einer Phenylgruppe, einer Benzothiophen-
gruppe und einer Nitrogruppe; eine Carbazolgruppe, unsubstituiert oder substituiert mit einem oder mehreren
Substituenten, ausgewählt aus der Gruppe bestehend aus einer Alkylgruppe mit 1 bis 20 Kohlenstoffatomen,
einer Alkenylgruppe mit 2 bis 20 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 20 Kohlenstoffatomen, einer
Fluorenylgruppe, einer Carbazolgruppe, einer Nitrilgruppe, einer Thiophengruppe, unsubstituiert oder substi-
tuiert mit einer Phenylgruppe, einer Benzothiophengruppe und einer Nitrogruppe; eine Thiophenylgruppe, un-
substituiert oder substituiert mit einem oder mehreren Substituenten, ausgewählt aus der Gruppe bestehend
aus einer Alkylgruppe mit 1 bis 20 Kohlenstoffatomen, einer Alkenylgruppe mit 2 bis 20 Kohlenstoffatomen,
einer Alkoxygruppe mit 1 bis 20 Kohlenstoffatomen, einer Fluorenylgruppe, einer Carbazolgruppe, einer Nit-
rilgruppe, einer Thiophengruppe, unsubstituiert oder substituiert mit einer Phenylgruppe, einer Benzothiophen-
gruppe und einer Nitrogruppe; oder eine heterocyclische Gruppe, einschliesslich einem oder mehreren N-, S-
und O-Atom(en) und mit 5 bis 12 ringgliedrigen Kohlenstoffatomen, die unsubstituiert ist oder substituiert mit
einem oder mehreren Substituenten, ausgewählt aus der Gruppe bestehend aus einer Alkylgruppe mit 1 bis
20 Kohlenstoffatomen, einer Alkenylgruppe mit 2 bis 20 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 20
Kohlenstoffatomen, einer Fluorenylgruppe, einer Carbazolgruppe, einer Nitrilgruppe, einer Thiophengruppe,
unsubstituiert oder substituiert mit einer Phenylgruppe, einer Benzothiophengruppe und einer Nitrogruppe, sind,
R4 Wasserstoff; eine Alkylgruppe mit 1 bis 20 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 20 Kohlen-
stoffatomen ist und mit der benachbarten Gruppe einen aliphatischen, aromatischen oder heterokondensierten
Ring bilden kann, und
n die Zahl der Substituenten bezeichnet und eine ganze Zahl von 1 bis 6 ist.

2. Dibenzothiophen-basierte Verbindung gemäss Anspruch 1, worin R1 Wasserstoff oder eine Phenylgruppe ist, die
unsubstituiert oder mit einer Alkylgruppe mit 1 bis 20 Kohlenstoffatomen substituiert ist.

3. Dibenzothiophen-basierte Verbindung gemäss Anspruch 1, worin R2 und R3 einander gleich sind und eine Arylgruppe
mit 10 bis 16 ringgliedrigen Kohlenstoffatomen, unsubstituiert oder substituiert mit einem oder mehreren Substitu-
enten, ausgewählt aus der Gruppe bestehend aus einer Alkylgruppe mit 1 bis 20 Kohlenstoffatomen, einer Alke-
nylgruppe mit 2 bis 20 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 20 Kohlenstoffatomen, einer Fluorenylgruppe,
einer Carbazolgruppe, einer Nitrilgruppe, einer Thiophengruppe, unsubstituiert oder substituiert mit einer Phenyl-
gruppe, einer Benzothiophengruppe und einer Nitrogruppe, sind.
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4. Dibenzothiophen-basierte Verbindung gemäss Anspruch 1, worin L1 eine Phenylengruppe, eine Biphenylengruppe
oder eine Fluorenylengruppe, wobei die Fluorenylengruppe unsubstituiert oder mit einer Alkylgruppe substituiert ist.

5. Dibenzothiophen-basierte Verbindung gemäss Anspruch 1, worin Formel 1 irgendeine der Formeln 1-1 bis 1-9 ist:
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6. Organische lichtemittierende Vorrichtung, umfassend eine organische Materialschicht, zusammengesetzt aus einer
oder mehreren Schicht(en), umfassend eine erste Elektrode, eine zweite Elektrode und eine lichtemittierende
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Schicht, die zwischen der ersten Elektrode und der zweiten Elektrode angeordnet ist, wobei eine oder mehrere
Schicht(en) der organischen Materialschicht eine Dibenzothiophen-basierte Verbindung gemäss irgendeinem der
Ansprüche 1 bis 5 oder eine Verbindung, bei der eine wärmehärtbare oder lichthärtbare funktionelle Gruppe in die
Dibenzothiophen-basierte Verbindung gemäss irgendeinem der Ansprüche 1 bis 5 eingeführt ist, umfasst/umfassen.

7. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die organische Materialschicht eine Lochtrans-
portschicht umfasst und die Lochtransportschicht eine Dibenzothiophen-basierte Verbindung oder eine Verbindung,
bei der eine wärmehärtbare oder lichthärtbare funktionelle Gruppe in die Dibenzothiophen-basierte Verbindung
eingeführt ist, umfasst.

8. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die organische Materialschicht eine erste
Lochtransportschicht und eine zweite Lochtransportschicht umfasst, die erste Lochtransportschicht eine Dibenzo-
thiophen-basierte Verbindung oder eine Verbindung, bei der eine wärmehärtbare oder lichthärtbare funktionelle
Gruppe in die Dibenzothiophen-basierte Verbindung eingeführt ist, umfasst und die zweite Lochtransportschicht
eine aromatische Aminverbindung umfasst.

9. Organische lichtemittierende Vorrichtung gemäss Anspruch 8, wobei die erste Lochtransportschicht zwischen einer
lichtemittierenden Schicht und der zweiten Lochtransportschicht eingefügt ist.

10. Organische lichtemittierende Vorrichtung gemäss Anspruch 8, wobei die erste Lochtransportschicht in Kontakt mit
der lichtemittierenden Schicht ist.

11. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die organische Materialschicht eine Lochin-
jektionsschicht umfasst und die Lochinjektionsschicht eine Dibenzothiophen-basierte Verbindung oder eine Verbin-
dung, bei der eine wärmehärtbare oder lichthärtbare funktionelle Gruppe in die Dibenzothiophen-basierte Verbindung
eingeführt ist, umfasst.

12. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die organische Materialschicht eine Schicht
umfasst, die gleichzeitig Löcher injiziert und transportiert, und die Schicht eine Dibenzothiophen-basierte Verbindung
oder eine Verbindung, bei der eine wärmehärtbare oder lichthärtbare funktionelle Gruppe in die Dibenzothiophen-
basierte Verbindung eingeführt ist, umfasst.

13. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die organische Materialschicht eine Elektro-
neninjektions- und Elektronentransportschicht umfasst und die Elektroneninjektions- oder Elektronentransport-
schicht eine Dibenzothiophen-basierte Verbindung oder eine Verbindung, bei der eine wärmehärtbare oder licht-
härtbare funktionelle Gruppe in die Dibenzothiophen-basierte Verbindung eingeführt ist, umfasst.

14. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die organische Materialschicht eine lichtemit-
tierende Schicht umfasst und die lichtemittierende Schicht eine Dibenzothiophen-basierte Verbindung oder eine
Verbindung, bei der eine wärmehärtbare oder lichthärtbare funktionelle Gruppe in die Dibenzothiophen-basierte
Verbindung eingeführt ist, umfasst.

15. Organische lichtemittierende Vorrichtung gemäss Anspruch 6, wobei die wärmehärtbare oder lichthärtbare funkti-
onelle Gruppe eine Vinylgruppe oder eine Acrylgruppe ist.

Revendications

1. Composé à base de dibenzothiophène représenté par la formule 1 suivante :
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dans laquelle L1 est un groupe arylène divalent ayant 6 à 40 atomes de carbone ; ou un groupe fluorénylène
substitué avec un groupe alkyle,
R1 est un atome d’hydrogène; un groupe alkyle ayant de 1 à 20 atomes de carbone; un groupe alcoxy ayant
de 1 à 20 atomes de carbone; ou un groupe aryle ayant de 6 à 12 atomes de carbone, qui est non substitué
ou substitué avec un groupe alkyle ayant de 1 à 20 atomes de carbone ou un groupe alcoxy ayant de 1 à 20
atomes de carbone,
R2 et R3 sont identiques l’un à l’autre, et sont chacun un groupe aryle ayant 10 à 16 atomes de carbone cycliques,
qui est non substitué ou substitué avec un ou plusieurs substituants sélectionnés dans le groupe constitué d’un
groupe alkyle ayant de 1 à 20 atomes de carbone, d’un groupe alcényle ayant de 2 à 20 atomes de carbone,
d’un groupe alcoxy ayant de 1 à 20 atomes de carbone, d’un groupe fluorényle, d’un groupe carbazole, d’un
groupe nitrile, d’un groupe thiophène non substitué ou substitué avec un groupe phényle, d’un groupe benzo-
thiophène et d’un groupe nitro ; un groupe carbazole qui est non substitué ou substitué avec un ou plusieurs
substituants sélectionnés dans le groupe constitué d’un groupe alkyle ayant de 1 à 20 atomes de carbone, d’un
groupe alcényle ayant de 2 à 20 atomes de carbone, d’un groupe alcoxy ayant de 1 à 20 atomes de carbone,
d’un groupe fluorényle, d’un groupe carbazole, d’un groupe nitrile, d’un groupe thiophène non substitué ou
substitué avec un groupe phényle, d’un groupe benzothiophène et d’un groupe nitro ; un groupe thiophényle
non substitué ou substitué avec un ou plusieurs substituants sélectionnés dans le groupe constitué d’un groupe
alkyle ayant de 1 à 20 atomes de carbone, d’un groupe alcényle ayant de 2 à 20 atomes de carbone, d’un
groupe alcoxy ayant de 1 à 20 atomes de carbone, d’un groupe fluorényle, d’un groupe carbazole, d’un groupe
nitrile, d’un groupe thiophène non substitué ou substitué avec un groupe phényle, d’un groupe benzothiophène
et d’un groupe nitro ; ou un groupe hétérocyclique comprenant un ou plusieurs atomes de N, S et O et ayant
de 5 à 12 atomes de carbone cycliques, qui est non substitué ou substitué avec un ou plusieurs substituants
sélectionnés dans le groupe constitué d’un groupe alkyle ayant de 1 à 20 atomes de carbone, d’un groupe
alcényle ayant de 2 à 20 atomes de carbone, d’un groupe alcoxy ayant de 1 à 20 atomes de carbone, d’un
groupe fluorényle, d’un groupe carbazole, d’un groupe nitrile, d’un groupe thiophène non substitué ou substitué
avec un groupe phényle, d’un groupe benzothiophène et d’un groupe nitro,
R4 est un atome d’hydrogène ; un groupe alkyle ayant de 1 à 20 atomes de carbone; ou un groupe alcoxy ayant
de 1 à 20 atomes de carbone, et peut former un cycle aliphatique, aromatique ou hétéro condensé avec un
groupe adjacent, et
n signifie le nombre de substituants et est un nombre entier de 1 à 6.

2. Composé à base de dibenzothiophène selon la revendication 1, dans lequel R1 est un atome d’hydrogène ou un
groupe phényle non substitué ou substitué avec un groupe alkyle ayant de 1 à 20 atomes de carbone.

3. Composé à base de dibenzothiophène selon la revendication 1, dans lequel R2 et R3 sont identiques l’un à l’autre,
et sont chacun un groupe aryle ayant 10 à 16 atomes de carbone cycliques, qui est non substitué ou substitué avec
un ou plusieurs substituants sélectionnés dans le groupe constitué d’un groupe alkyle ayant de 1 à 20 atomes de
carbone, d’un groupe alcényle ayant de 2 à 20 atomes de carbone, d’un groupe alcoxy ayant de 1 à 20 atomes de
carbone, d’un groupe fluorényle, d’un groupe carbazole, d’un groupe nitrile, d’un groupe thiophène non substitué
ou substitué avec un groupe phényle, d’un groupe benzothiophène et d’un groupe nitro.

4. Composé à base de dibenzothiophène selon la revendication 1, dans lequel L1 est un groupe phénylène, un groupe
biphénylène ou un groupe fluorénylène, le groupe fluorénylène étant non substitué ou substitué avec un groupe
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alkyle.

5. Composé à base de dibenzothiophène selon la revendication 1, dans lequel la formule 1 est l’une quelconque des
formules 1-1 à 1-9



EP 2 755 253 B1

36

5

10

15

20

25

30

35

40

45

50

55



EP 2 755 253 B1

37

5

10

15

20

25

30

35

40

45

50

55



EP 2 755 253 B1

38

5

10

15

20

25

30

35

40

45

50

55



EP 2 755 253 B1

39

5

10

15

20

25

30

35

40

45

50

55

6. Dispositif électroluminescent organique comprenant une couche de matériau organique composée d’une ou plu-
sieurs couches comprenant une première électrode, une seconde électrode et une couche électroluminescente
disposée entre la première électrode et la seconde électrode, dans lequel une ou plusieurs couches de la couche
de matériau organique comprennent le composé à base de dibenzothiophène selon l’une quelconque des reven-
dications 1 à 5 ou un composé dans lequel un groupe fonctionnel thermodurcissable ou photo-durcissable est
introduit dans le composé à base de dibenzothiophène selon l’une quelconque des revendications 1 à 5.

7. Dispositif électroluminescent organique selon la revendication 6, dans lequel la couche de matériau organique
comprend une couche de transport de trous et la couche de transport de trous comprend le composé à base de
dibenzothiophène ou le composé dans lequel un groupe fonctionnel thermodurcissable ou photo-durcissable est
introduit dans le composé à base de dibenzothiophène.

8. Dispositif électroluminescent organique selon la revendication 6, dans lequel la couche de matériau organique
comprend une première couche de transport de trous et une seconde couche de transport de trous, la première
couche de transport de trous comprend le composé à base de dibenzothiophène ou le composé dans lequel un
groupe fonctionnel thermodurcissable ou photo-durcissable est introduit dans le composé à base de dibenzothio-
phène, et la seconde couche de transport de trous comprend un composé amine aromatique.

9. Dispositif électroluminescent organique selon la revendication 8, dans lequel la première couche de transport de
trous est interposée entre une couche électroluminescente et la seconde couche de transport de trous.

10. Dispositif électroluminescent organique selon la revendication 8, dans lequel la première couche de transport de
trous est au contact de la couche électroluminescente.

11. Dispositif électroluminescent organique selon la revendication 6, dans lequel la couche de matériau organique
comprend une couche d’injection de trous et la couche d’injection de trous comprend le composé à base de diben-
zothiophène ou le composé dans lequel un groupe fonctionnel thermodurcissable ou photo-durcissable est introduit
dans le composé à base de dibenzothiophène.

12. Dispositif électroluminescent organique selon la revendication 6, dans lequel la couche de matériau organique
comprend une couche qui injecte et transporte simultanément des trous et la couche comprend le composé à base
de dibenzothiophène ou le composé dans lequel un groupe fonctionnel thermodurcissable ou photo-durcissable
est introduit dans le composé à base de dibenzothiophène.

13. Dispositif électroluminescent organique selon la revendication 6, dans lequel la couche de matériau organique
comprend une couche d’injection d’électrons et de transport d’électrons et la couche d’injection d’électrons ou de
transport d’électrons comprend le composé à base de dibenzothiophène ou le composé dans lequel un groupe
fonctionnel thermodurcissable ou photo-durcissable est introduit dans le composé à base de dibenzothiophène.

14. Dispositif électroluminescent organique selon la revendication 6, dans lequel la couche de matériau organique
comprend une couche électroluminescente et la couche électroluminescente comprend le composé à base de
dibenzothiophène ou le composé dans lequel un groupe fonctionnel thermodurcissable ou photo-durcissable est
introduit dans le composé à base de dibenzothiophène.
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15. Dispositif électroluminescent organique selon la revendication 6, dans lequel le groupe fonctionnel thermodurcis-
sable ou photo-durcissable est un groupe vinyle ou un groupe acryle.
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