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(57) ABSTRACT

A novel fluorenylamine compound represented by a general
formula below, where R, to R, are each independently
selected from a hydrogen atom and alkyl groups; R,; to R,
are each independently selected from a hydrogen atom and
the alkyl groups; and the alkyl groups are a methyl group, an
ethyl group, a n-propyl group, an isopropy! group, a n-butyl
group, an isobutyl group, a sec-butyl group, and a tert-butyl
group.

[Chem. 2]
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NOVEL FLUORENYLAMINE COMPOUND,
ORGANIC LIGHT EMITTING DEVICE
CONTAINING THE SAME, MATERIAL FOR
ORGANIC LIGHT EMITTING DEVICE,
DISPLAY APPARATUS, AND IMAGE INPUT
APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a novel fluoreny-
lamine compound, a material for an organic light emitting
device, an organic light emitting device containing such a
novel fluorenylamine compound, a display apparatus includ-
ing such an organic light emitting device, and an image input
apparatus including such an organic light emitting device.

BACKGROUND ART

[0002] An organic light emitting device includes a positive
electrode, a negative electrode, and an organic compound
layer disposed between the positive electrode and the nega-
tive electrode.

[0003] Anorganic compound used for such an organic light
emitting device is required to have thermal stability. This is
because functions of the organic compound are degraded by
heat.

[0004] Patent Literature 1 describes, as a compound having
a high thermal stability, a compound illustrated as Compound
1 below.

[Chem.1]
H;C  CH; H;C CHs
2
CITATION LIST

Patent Literature

[0005] PTL 1: Japanese Patent Laid-Open No. 11-184109
(no publication outside Japan)

SUMMARY OF INVENTION

[0006] Compound 1, which is a compound described in
Patent Literature 1, does not have a sufficiently large band gap
and does not have a sufficiently high lowest excited triplet
level.

[0007] The present invention provides an organic com-
pound that has a high thermal stability, a large band gap, and
a high lowest excited triplet level.

[0008] Accordingly, the present invention provides a fluo-
renylamine compound represented by a general formula
below,
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[Chem.2]

' Rs
R¢
Rz

[0009] In this general formula, R, to R, are each indepen-
dently selected from a hydrogen atom and alkyl groups; R, to
R,; are each independently selected from a hydrogen atom
and the alkyl groups.

[0010] The alkyl groups are a methyl group, an ethyl group,
a n-propyl group, an isopropyl group, a n-butyl group, an
isobutyl group, a sec-butyl group, and a tert-butyl group.
[0011] The present invention can provide an organic com-
pound that has a high glass transition temperature. In addi-
tion, this organic compound includes three fluorenyl groups
bonded to a nitrogen atom at the 3-positions, and hence has a
large band gap and a high lowest excited triplet level.

BRIEF DESCRIPTION OF DRAWINGS
[0012] FIG. 1 is a schematic sectional view illustrating

organic light emitting devices and thin-film transistor (TFT)
devices connected to the organic light emitting devices.

DESCRIPTION OF EMBODIMENTS
[0013] The present invention provides a novel fluoreny-

lamine compound represented by the following general for-
mula.

[Chem.3]
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[0014] In this general formula, R, to Ry are each indepen-
dently selected from a hydrogen atom and alkyl groups. R, to
R,; are each independently selected from a hydrogen atom
and the alkyl groups.

[0015] The alkyl groups are a methyl group, an ethyl group,
a n-propyl group, an isopropyl group, a n-butyl group, an
isobutyl group, a sec-butyl group, and a tert-butyl group.
[0016] A fluorenylamine compound according to the
present invention is a compound including, as a main struc-
ture, a nitrogen atom and three fluorenyl groups bonded to the
nitrogen atom at the 3-positions. R, to R, which are bonded
to the main structure in the general formula, are each inde-
pendently selected from a hydrogen atom and alkyl groups.
R,, to R,;, which are also bonded to the main structure in the
general formula, are each independently selected from a
hydrogen atom and alkyl groups.

[0017] Examples of alkyl groups that may beincludedinR,
to Rg and R, to R,; include a methyl group, an ethyl group,
a n-propyl group, an isopropyl group, a n-butyl group, an
isobutyl group, a sec-butyl group, and a tert-butyl group.
[0018] Introduction of an alkyl group serving as a substitu-
ent into a fluorenyl group can decrease the ionization poten-
tial of the compound. This low ionization potential means that
positive holes are readily injected from a positive electrode,
which leads to the operation of an organic light emitting
device at a low voltage. The low ionization potential means
that the ionization potential is close to the vacuum level.
[0019] A fluorenylamine compound according to the
present invention has a high glass transition temperature (Tg)
and a high thermal stability. This is because all the three
fluorenyl groups are bonded at the 3-positions.

[0020] Since the fluorenylamine compound includes three
fluorenyl groups that are all bonded to a nitrogen atom at the
3-positions, compared with Compound 1 including fluorenyl
groups that are bonded to a nitrogen atom at the 2-positions,
the fluorenylamine compound has a low flatness in its entirety
and a low probability of association between molecules.
Thus, the fluorenylamine compound forms a stable amor-
phous film in which crystallization is less likely to occur.
[0021] In a fluorenylamine compound according to the
present invention, since all the three fluorenyl groups are
bonded to a nitrogen atom at the 3-positions, conjugation is
not achieved in the entirety of the fluorene molecules but is
locally achieved in portions where the fluorenyl groups are
bonded to the nitrogen atom and near the portions. As a result,
the fluorenylamine compound has a large band gap and a high
lowest excited triplet level (T1). Table 1 below summarizes
T1s measured in a toluene solution at —78 degree (Celsius).

TABLE 1
Compound T1 (eV)
Exemplified compound A1l 2.72
Compound 1 2.51
Ir(ppy)3 249

[0022] Compared with the T1 of Compound 1, since the T1
of Exemplified compound A1 has a large difference from the
T1 of Ir(ppy)3, which is a green phosphorescence emitting
material, triplet excitons are less likely to move from a light
emitting layer to a hole transport layer, which is adjacent to
the light emitting layer. In contrast, since the T1 of Compound
1 is almost the same as that of the green phosphorescence
emitting material, some triplet excitons probably move from
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a light emitting layer to a hole transport layer, which is adja-
cent to the light emitting layer. Thus, Exemplified compound
Al can be suitably used as a host material of a hole transport
layer or a light emitting layer in a device containing the green
phosphorescence emitting material.

[0023] A phosphorescence emitting material is a com-
pound that emits phosphorescence at room temperature. A
fluorescence emitting material is a compound that emits fluo-
rescence at room temperature.

[0024] Here, among compounds forming a light emitting
layer, a compound having the largest weight proportion is a
host material and compounds having smaller weight propor-
tions than the host material are guest materials.

[0025] Dueto the above-described advantage, when a com-
pound according to the present invention is used for a hole
transport layer, singlet excitons and triplet excitons generated
in a light emitting layer are contained in the light emitting
layer and hence the efficiency is enhanced.

[0026] A fluorenylamine compound according to the
present invention is also suitably used as a host material in a
light emitting device including a light emitting layer contain-
ing the host material and a guest material. Since a fluoreny-
lamine compound according to the present invention has a
large band gap, such a fluorenylamine compound can be used
as the host material of a light emitting layer containing a blue
fluorescence emitting material requiring a large band gap.
Thus, excitons generated in the host material can be moved to
the guest material and the light can be efficiently emitted.
Furthermore, a fluorenylamine compound according to the
present invention may be used as the host material of a light
emitting layer of an organic light emitting device containing
a fluorescence emitting material that emits green light or red
light.

[0027] Since a fluorenylamine compound according to the
present invention has a high T1, the fluorenylamine com-
pound can be suitably used as the host material of a light
emitting layer containing a green fluorescence emitting mate-
rial. This is because the fluorenylamine compound has a
higher T1 than the green fluorescence emitting material.
Accordingly, triplet excitons generated in the host material
can be moved to the guest material and the light can be
efficiently emitted. As for such a fluorescence emitting mate-
rial, a green fluorescence emitting material or a red fluores-
cence emitting material may be used.

[0028] Examples of a fluorenylamine compound according
to the present invention will be illustrated below.

[Chem.4]
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[0029] Hereinafter, an organic light emitting device accord-
ing to the present invention will be described.

[0030] An organic light emitting device according to the
present invention includes a pair of electrodes and an organic
compound layer disposed between the pair of electrodes. The
pair of electrodes are electrodes that have polarities opposite
to each other, for example, a positive electrode and a negative
electrode. An electric field in a forward direction in which the
organic light emitting device emits light may be applied to the
pair of electrodes. Alternatively, an electric field in a back-
ward direction that is opposite to the forward direction may be
applied to the pair of electrodes. The organic compound layer
may be a single layer or a multilayer. The organic compound
layer contains a fluorenylamine compound according to the
present invention.

[0031] The multilayer may include layers appropriately
selected from a hole injection layer, a hole transport layer, a
light emitting layer, a hole and exciton blocking layer, an
electron transport layer, an electron injection layer, and the
like.

[0032] Since a fluorenylamine compound according to the
present invention includes an arylamine, the fluorenylamine
compound is excellent in terms of hole transport and is suit-
ably provided in a light emitting layer or a hole transport layer
disposed between a light emitting layer and a positive elec-
trode in an organic light emitting device.

[0033] When a hole transport layer does not contain a fluo-
renylamine compound according to the present invention, for
example, when a light emitting layer contains a fluoreny-
lamine compound according to the present invention,
examples of a compound contained in the hole transport layer
include, but are not limited to, triarylamine derivatives, phe-
nylenediamine derivatives, stilbene derivatives, phthalocya-
nine derivatives, porphyrin derivatives, poly(vinylcarbazole),
poly(thiophene), and other conductive polymers.

[0034] When a light emitting layer does not contain a fluo-
renylamine compound according to the present invention, for
example, when a hole transport layer contains a fluoreny-
lamine compound according to the present invention,
examples of the host material of the light emitting layer
include, but are not limited to, condensed ring compounds
(for example, fluorene derivatives, naphthalene derivatives,
anthracene derivatives, pyrene derivatives, carbazole deriva-
tives, quinoxaline derivatives, and quinoline derivatives);
organic aluminum complexes such as tris(8-quinolinolate)
aluminum; organic zinc complexes; triphenylamine deriva-
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tives; and polymer derivatives such as poly(fluorene) deriva-
tives and poly(phenylene) derivatives.

[0035] When a fluorenylamine compound according to the
present invention is the host material of a light emitting layer,
examples of a guest material of the light emitting layer
include, but are not limited to, condensed ring compounds
(for example, fluorene derivatives, naphthalene derivatives,
anthracene derivatives, pyrene derivatives, carbazole deriva-
tives, quinoxaline derivatives, and quinoline derivatives);
compounds in which such condensed ring compounds have
been substituted with substituents such as amino groups;
iridium complexes; and platinum complexes.

[0036] Examples of a compound for forming a hole injec-
tion layer disposed between a positive electrode and a hole
transport layer include compounds such as copper phthalo-
cyanine, triarylamine derivatives, fluorocarbon polymers,
polyaniline, and polythiophene.

[0037] A fluorenylamine compound according to the
present invention may be contained in both a hole transport
layer and a light emitting layer of a single organic light
emitting device.

[0038] Examples of a compound for forming an electron
injection layer or an electron transport layer that is disposed
between a light emitting layer and a negative electrode
include, but are not limited to, oxadiazole derivatives, oxazole
derivatives, pyrazine derivatives, triazole derivatives, triazine
derivatives, quinoline derivatives, quinoxaline derivatives,
phenanthroline derivatives, and organic aluminum com-
plexes.

[0039] A material used for forming a positive electrode has
a high work function. Examples of such a material include,
butare not limited to, elemental metals such as Au, Pt, Ag, Cu,
Ni, Pd, Co, Se, V, and W; alloys of such metals; metal oxides
suchas ITO and IZO; and conductive polymers such as polya-
niline, polypyrrole, and polythiophene. These electrode
materials may be used alone or in combination. A positive
electrode may have a single layer configuration or a multi-
layer configuration.

[0040] A material used for forming a negative electrode has
alow work function. Examples of such a material include, but
are not limited to, alkali metals such as Li; alkaline-earth
metals such as Ca; elemental metals such as Al, Ti, Mn, Ag,
Pb, and Cr; alloys of such elemental metals; and metal oxides
such as ITO.

[0041] In an organic light emitting device according to the
present invention, an organic compound layer may be formed
by, for example, the following method.

[0042] The layer may be formed by vacuum deposition or
by a solution application method in which a material is dis-
solved in an appropriate solvent, the resultant solution is
applied to a predetermined position, and the applied solution
is dried to remove the solvent.

[0043] Hereinafter, applications of an organic light emit-
ting device according to the present invention will be
described.

[0044] An organic light emitting device according to the
present invention may be used for a display apparatus or a
lighting apparatus. In addition, such an organic light emitting
device may be used for, for example, an exposure light source
of an image forming apparatus employing an electrophoto-
graphic technique or a backlight of a liquid crystal display
apparatus.

[0045] A display apparatus includes an organic light emit-
ting device according to the present invention in a display



US 2012/0211742 Al

section. The display section includes a plurality of pixels.
Such a pixel includes an organic light emitting device accord-
ing to the present invention and a TFT device. The positive
electrode or the negative electrode of the organic light emit-
ting device is connected to the drain electrode or the source
electrode of the TFT device. Such a display apparatus may be
used as an image display apparatus for a PC or the like.

[0046] Alternatively, such a display apparatus may be used
for a display section of an image pickup apparatus such as a
digital camera or a digital video camera. Such an image
pickup apparatus includes a display section and an image
pickup section including an image pickup system such as a
lens for picking up images. Such a display apparatus may be
used not only for a display section of an image pickup appa-
ratus but also for a display section of an inkjet printer.

[0047] Such a display apparatus may be an image input
apparatus including an image input section configured to
receive data from an area CCD, alinear CCD, a memory card,
or the like. Such a display apparatus may serve as a display
section and an operation panel of an image pickup apparatus
oran inkjet printer. That is, the display apparatus may have an
image output function of displaying images on the basis of
image data input from the outside and an input function of
receiving processing data for the images. Such a display
apparatus may be used for a display section of a multifunction
printer.

[0048] Hereinafter, a display apparatus including an
organic light emitting device according to the present inven-
tion will be described.

[0049] FIG. 1 is a schematic sectional view illustrating an
organic light emitting device according to the present inven-
tion and a TFT device serving as an example of a switching
device that is configured to switch between the light-emitting
state and non-light-emitting state of the organic light emitting
device and is connected to the organic light emitting device.
FIG. 1 illustrates two sets of the organic light emitting device
and the TFT device. The structure of these devices will be
described below in detail.

[0050] The display apparatus in FIG. 1 includes a substrate
1 composed of glass or the like and a vapor barrier film 2 that
is disposed on the substrate 1 and is configured to protect the
TFT devices or an organic compound layer. The display appa-
ratus also includes a gate electrode 3 formed of a metal, a gate
insulation film 4, and a semi-conductor layer 5.

[0051] A TFT device 8 includes the semiconductor layer 5,
a drain electrode 6, and a source electrode 7. An insulation
film 9 is disposed over the TFT device 8. A positive electrode
11 of an organic EL device is connected to the source elec-
trode 7 through a contact hole 10. Such a configuration is not
limitative for a display apparatus and it will suffice that any
one of the positive electrode and the negative electrode is
connected to any one of the source electrode and the drain
electrode of the TFT device.

[0052] InFIG. 1, an organic compound layer 12, which is a
multilayer organic compound layer, is illustrated as a single
layer. A first protective layer 14 and a second protective layer
15 for suppressing degradation of the organic light emitting
devices are disposed on a negative electrode 13.

[0053] Useofadisplay apparatus including an organic light
emitting device according to the present invention enables
displaying of images with stability for a long period of time.
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EXAMPLES

[0054] Hereinafter, the present invention will be more spe-
cifically described with reference to examples. However, the
present invention is not restricted to these examples.

Example 1
Synthesis of Exemplified Compound A1

[0055]
[Chem.5]

O
( =
&y )

[0056] Exemplified compound Al represented by this for-
mula was synthesized in the following manner. A 100 ml
three-neck flask was prepared and charged with 0.40 g (1.46
mmol) of 3-bromofluorene, 0.35 g (14.6 mmol) of lithium
amide (product name: lithium amide, manufactured by
KISHIDA CHEMICAL Co., Ltd.), 0.49 g (5.0 mmol) of
sodium tertiary butoxide (product name: sodium tertiary
butoxide, manufactured by TOKYO CHEMICAL INDUS-
TRY CO., LTD.); further, 20 ml of xylene; while the solution
was stirred at room temperature in a nitrogen atmosphere, 0.5
ml (0.15 mmol) of tri-tertiary-butylphosphine (10 wt % hex-
ane solution); and then 0.67 mg (0.153 mmol) of palladium
dibenzylideneacetone (product name: palladium diben-
zylide-neacetone, manufactured by TOKYO CHEMICAL
INDUSTRY CO., LTD.). The flask was purged with argon
and then the solution in the flask was stirred to reflux for 6
hours. After the reaction was complete, an organic layer was
washed with water, dried over anhydrous sodium sulfate, and
then purified with a silica gel column (developing solvent
mixture of heptane and toluene) to provide 0.14 g (yield:
50.0%) of Exemplified compound A1 (white crystals).
[0057] This compound was analyzed by MALDI-TOF MS
(matrix assisted ionization time-of-flight mass spectrometry)
and M+ of Exemplified compound A1, which is 593.0, was
confirmed.

[0058] Exemplified compound Al was subjected to
'H-NMR measurement with an ECA-400 manufactured by
JEOL Litd. (solvent: deuterochloroform) and the delta values
(ppm) thereof were found to be 7.56 (2H, dt), 7.42 (1H, dd),
7.32-7.25 (3H, m), 7.10 (1H, dd), and 1.52(6H, s).

[0059] The band gap of Exemplified compound Al was
determined from an ultraviolet-visible light absorption spec-
trum and it was found to be 3.02 eV. In this specification, each
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band gap was determined with a spectrophotometer U-3010
manufactured by Hitachi, Ltd. from absorption ends of a thin
film formed on a glass substrate.

[0060] The ionization potential of Exemplified compound
Al was determined with an atmospheric photoelectron spec-
trometer (measurement apparatus name: AC-1, manufactured
by Riken Keiki Co., Ltd.) and it was found to be 5.51 eV.
[0061] TheTgof Exemplified compound Al was measured
with a Pyris 1 (manufactured by PerkinElmer, Inc.) and it was
found to be 154 degree (Celsius). Thus, Exemplified com-
pound A1l had a high thermal stability.

[0062] Exemplified compound Al was further evaluated in
terms of amorphousness.

[0063] A chloroform solution of Exemplified compound
Al was prepared such that the concentration of Exemplified
compound Al was 0.1 wt %. This solution was dropped onto
a glass substrate and spin-coating was performed to form a
thin film. After that, the thin film was dried with a vacuum
oven at 80 degree (Celsius) for 10 minutes to remove the
solvent in the thin film.

[0064] The resultant substrate was left in the oven at 60
degree (Celsius) for a week. Then, the occurrence of crystal-
lization in the film was visually inspected and it was con-
firmed that no crystallization occurred.

Synthetic Example

[0065] In EXAMPLE 1, by using the following bromo
compounds instead of the 3-bromofluorene compound, the
following Exemplified compounds can be synthesized.

Chem. 6

Exemplified compound Bromo compound

Br
A7 GHs  GHs

Br
A9
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Example 2

[0066] An organic light emitting device according to the
present invention was produced by the following method.

[0067] A film of indium-tin oxide (ITO) was formed by a
sputtering method on a glass substrate serving as a substrate
so as to have a film thickness of 120 nm. Thus, a positive
electrode was formed. This positive electrode was subjected
to ultrasonic washing with acetone and then isopropyl alcohol
(IPA) and then to boiling washing with IPA, and then dried.
Furthermore, the positive electrode was subjected to UV and
ozone cleaning.

[0068] A first hole transport layer was formed on the posi-
tive electrode in the following manner. A chloroform solution
of Compound 3-1 illustrated below was prepared such that the
concentration of Compound 3-1 was 0.1 wt %.

[0069] This solution was dropped onto the ITO electrode
and spin-coating was performed initially at 500 RPM for 10
seconds and then 1,000 RPM for a minute. After that, the
applied solution was dried in a vacuum oven at 80 degree
(Celsius) for 10 minutes to remove the solvent in the thin film.
Thus, the first hole transport layer having a thickness of 11 nm
was formed.

[0070] Then, a second hole transport layer having a thick-
ness of 20 nm was formed on the first hole transport layer by
depositing Exemplified compound Al. In this deposition,
film formation conditions used were a degree of vacuum of
1.0%10~* Pa and a film formation rate of 0.1 nm/sec.

[0071] A light emitting layer having a thickness of 25 nm
was then formed by codepositing Compound 3-3 (illustrated
below) serving as a host material and Compound 3-2 (illus-
trated below) serving as a guest material such that the pro-
portion of Compound 3-3 was 95 wt % and the proportion of
Compound 3-2 was 5 wt %.

[0072]
nm was then formed by depositing Compound 3-4 illustrated
below. A metal layer film having a thickness of 0.5 nm was
then formed of a deposition material composed of an alumi-
num-lithium alloy (concentration of lithium: 1 atom %) on the
light emitting layer by a vacuum deposition method. Further-
more, an aluminum film having a thickness of 150 nm was
formed by a vacuum deposition method. Thus, an organic
light emitting device including the aluminum-lithium alloy
film serving as a negative electrode was formed. In the depo-
sition, film formation conditions used were a degree of
vacuum of 1.0¥10* Pa and a film formation rate of 1.0 to 1.2
nm/sec.

[0073] The thus-formed device was subjected to perfor-
mance evaluation with a spectroradiometer SR-3 (manufac-
tured by TOPCON CORPORATION). As a result, a blue light
emission having a light emission efficiency of3.23 cd/A and
a light emission wavelength of 474.6 nm was observed under
the applied voltage of 4.0 V.

[0074] When the current density of the device was held at
30 mA/cm? in a nitrogen atmosphere, the luminance of the
device after a lapse of 100 hours was 85% of the initial
luminance. Compounds 3-1 to 3-4 are illustrated below.

An electron transport layer having a thickness of 20
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[Chem.7]

Example 3

[0075] An organic light emitting device in which a fluore-
nylamine compound according to the present invention was
used as the host material of a light emitting layer was pro-
duced.

[0076] A film was formed of ITO by a sputtering method so
as to have a thickness of 120 nm on a glass substrate serving
as a substrate to prepare a positive electrode. This positive
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3-1

3-3

3-4

electrode was subjected to ultrasonic washing with acetone
and then isopropyl alcohol (IPA) and then to boiling washing
with IPA, then dried, and then UV and ozone cleaning.
[0077] A hole transport layer was formed on the positive
electrode in the following manner. A chloroform solution of
Compound 3-1 (illustrated above) was prepared such that the
concentration of Compound 3-1 was 0.1 wt %.

[0078] This solution was dropped onto the ITO electrode
and spin-coating was performed initially at 500 RPM for 10
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seconds and then 1,000 RPM for a minute. After that, the
applied solution was dried in a vacuum oven at 80 degree
(Celsius) for 10 minutes to remove the solvent in the thin film.
Thus, the hole transport layer was formed.

[0079] A light emitting layer having a thickness of 25 nm
was then formed by codepositing Exemplified compound A1l
serving as a host material and Compound 3-2 (illustrated
above) serving as a guest material such that the proportion of
Exemplified compound A1 was 95 wt % and the proportion of
Compound 3-2 was 5 wt %. Furthermore, an electron trans-
port layer and an A1 electrode were formed as in EXAMPLE
2.

[0080] The thus-formed organic light emitting device was
subjected to performance evaluation as in EXAMPLE 2. As a
result, a good blue light emission having a light emission
efficiency of 2.9 cd/A and a light emission wavelength of
475.0 nm was observed under the applied voltage of 4.0 V.

[0081] When the current density of the device was held at
30 mA/cm? in a nitrogen atmosphere, the luminance of the
device after a lapse of 100 hours was 81% of the initial
luminance.

[0082] InEXAMPLES 1 to 3, the compound in which each
of R, to Ry in the general formula is a methyl group was used.
However, when the methyl group is substituted with any one
of a hydrogen atom, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, an isobutyl group, a sec-
butyl group, and a tert-butyl group, similar advantages are
provided.

[0083] This is because such a substituent enhances the
degree of amorphousness of the compound without changing
the electron state of the compound.

[0084] InEXAMPLES 1 to 3, the compound in which each
of R,; to R,; in the general formula is a hydrogen atom was
used. However, when the hydrogen atom is substituted with
any one of a methyl group, an ethyl group, a n-propy! group,
an isopropyl group, a n-butyl group, an isobutyl group, a
sec-butyl group, and a tert-butyl group, similar advantages
are provided. This is because such a substituent enhances the
degree of amorphousness of the compound without changing
the electron state of the compound.

[0085] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
[0086] This application claims the benefit of Japanese
Patent Application No. 2009-254006, filed Nov. 5, 2009,
which is hereby incorporated by reference herein in its
entirety.
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1. A fluorenylamine compound represented by a general
formula below,

[Chem.2]

where R, to Ry are each independently selected from a
hydrogen atom and alkyl groups; R,; to R, are each
independently selected from a hydrogen atom and the
alkyl groups; and

the alkyl groups are a methyl group, an ethyl group, a
n-propyl group, an isopropyl group, a n-butyl group, an
isobutyl group, a sec-butyl group, and a tert-butyl group.

2. A material for an organic light emitting device, the
material being the fluorenylamine compound according to
claim 1.

3. An organic light emitting device comprising a pair of
electrodes and an organic compound layer disposed between
the pair of electrodes, wherein the organic compound layer
contains the fluorenylamine compound according to claim 1.

4. The organic light emitting device according to claim 3,
wherein the pair of electrodes are a positive electrode and a
negative electrode; the organic compound layer is a hole
transport layer; and the hole transport layer is disposed
between a light emitting layer and the positive electrode.

5. The organic light emitting device according to claim 3,
wherein the organic compound layer is a light emitting layer.

6. The organic light emitting device according to claim 4,
wherein the light emitting layer contains a phosphorescence
emitting material.

7. The organic light emitting device according to claim 5,
wherein the light emitting layer contains a phosphorescence
emitting material.

8. A display apparatus comprising a plurality of pixels,
wherein the plurality of pixels include the organic light emit-
ting device according to claim 3 and a switching device con-
nected to the organic light emitting device.

9. An image input apparatus comprising a display section,
an image input section for receiving an image, and a plurality
of pixels, wherein the plurality of pixels include the organic
light emitting device according to claim 3 and a switching
device connected to the organic light emitting device.
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