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(57) ABSTRACT

Provided is an organic light emitting device having a long
continuous driving lifetime. The organic light emitting device
includes an anode, a cathode, and an organic compound layer
which is sandwiched between the anode and the cathode, in
which: one of the anode and the cathode is transparent or
serni-transparent; and the organic compound layer contains at
least one kind of triazine compound represented by the fol-
lowing general formula (1):

Ar-(T), M

where n represents an integer of 1 or 2; Ar represents a
fused polycyclic aromatic group which has three or
more rings and may have a substituent; and T represents
a triazine group represented by the following general
formula (2):

N
\N ‘<
.

where R* and R each represent a phenyl group or a phenyl
group substituted by an alkyl group and may be identical
to or different from each other.
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TRIAZINE COMPOUND AND ORGANIC
LIGHT EMITTING DEVICE USING THE
SAME

TECHNICAL FIELD

[0001] Thepresent invention relates to a triazine compound
and an organic light emitting device using the same.

BACKGROUND ART

[0002] An organic light emitting device is an electronic
device in which a thin film including an organic compound
having a light-emitting property is provided between an
anode and a cathode. Holes and electrons are injected from
the respective electrodes to generate exciton of the organic
compound having a light-emitting property, whereby the
organic light emitting device emits light when the exciton
returns to a ground state.

[0003] Recent progress of an organic light emitting device
is remarkable, and the device enable a emission device with a
high luminance at a low applied voltage, a variety of emission
wavelengths, high-speed responsiveness, thin and light
weight. From this fact, it is suggested that the organic light
emitting device have a potential to find use in a wide variety
of applications.

[0004] However, in the present circumstances, a more
improvement in a continuous driving lifetime is needed.
However, the problem has not been sufficiently solved yet.

[0005] Consequently, research and development on mate-
rials have been conducted to realize an improvement in a
continuous driving lifetime, which has heretofore been one of
the conventional issues. Here, there is proposed a triazine
compound as a material to realize the issue of the improve-
ment in a continuous driving lifetime. It should be noted that
examples of the triazine compound and the applications of the
triazine compound to an organic light emitting device include
those disclosed in Japanese Patent Application Laid-Open
No. 2004-022334, Japanese Patent Application Laid-Open
No. 2006-225320, Japanese Patent Application Laid-Open
No. 2007-137829, and U.S. Pat. No. 6,229,012.

DISCLOSURE OF THE INVENTION

[0006] The present invention has been conducted to solve
the above-mentioned problem in conventional technologies.
An object of the present invention is to provide a novel triaz-
ine compound useful as a constituent material of an organic
light emitting device. Further, another object of the present
invention is to provide an organic light emitting device having
a long continuous driving lifetime.

[0007] The inventors of the present invention have studied
intensively to solve the above-mentioned problem, and as a
result, the inventors have completed the present invention.
That is, the triazine compound of the present invention is a
compound represented by the following general formula (1):

Ar-(T), (1

[0008] where nrepresentsan integer of 1 or 2; Ar represents
a fused polycyclic aromatic group which has three or more
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rings and may have a substituent; and T represents a triazine
group represented by the following general formula (2):

N
\N 4{
.

[0009] where R! and R? each represent a phenyl group or a
phenyl group substituted by an alkyl group (hereinafter,
referred to as “alkyl-group-substitued phenyl group) and may
be identical to or different from each other; and in the general
formula (1), in a case where n represents 2, multiple R*’s may
be identical to or different from each other and multiple R*’s
may be identical to or different from each other.

[0010] According to the present invention, an organic light
emitting device having a long continuous driving lifetime can
be provided.

[0011] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG.1isaperspective view illustrating a layer struc-
ture of a first organic light emitting device.

[0013] FIG.2isaperspective view illustrating a layer struc-
ture of a second organic light emitting device.

[0014] FIG.3isaperspective view illustrating a layer struc-
ture of a third organic light emitting device.

[0015] FIG.disaperspective view illustrating a layer struc-
ture of a fourth organic light emitting device. FIG. 5 is a
perspective view illustrating a layer structure of a fifth organic
light emitting device.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0016] Hereinafter, the present invention is described in
detail. First, a triazine compound of the present invention is
described. The triazine compound of the present invention is
a compound represented by the following general formula

@).
Ar-(T), 49)

[0017] Inthe formula (1), n represents an integer of 1 or 2.
[0018] Inthe formula (1), Ar represents a fused polycyclic
aromatic group having three or more rings. In the case where
Ar represents a fused polycyclic aromatic group having three
or more rings, an emission color can be selected from blue,
green, and red by appropriately selecting the number of the
fused rings and the overall structure of the fused ring. On the
other hand, in the case where Ar represents a fused polycyclic
aromatic group having two or less rings, the emission color of
each substituent has a wavelength shorter than blue wave-
lengths. It should be noted that an upper limit of the number
of rings of the fused polycyclic aromatic group represented by
Ar is preferably 8.

[0019] Specific examples of Ar include: a fused polycyclic
aromatic group having three rings such as an anthryl group
and a phenanthryl group; a fused polycyclic aromatic group
having four rings such as a pyrenyl group, a chrysenyl group,
and a fluoranthenyl group; a fused polycyclic aromatic group
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having five rings such as a perylenyl group, a benzopyrenyl
group, a benzofluorenyl group, and a dibenzoanthryl group; a
fused polycyclic aromatic group having six rings such as an
indenochrysenyl group, an indenopyrenyl group, and a diben-
zofluorenyl group; a fused polycyclic aromatic group having
seven rings such as a benzoindenochrysenyl group; and a
fused polycyclic aromatic group having eight rings such as a
diindenochrysenyl group. However, the present invention is
not limited thereto.

[0020] Further, in the formula (1), Ar is a substituent which
plays a role of influencing the light emitting efficiency of a
device, and hence preferably has high quantum efficiency. As
the substituent represented by Ar, there is preferably given a
substituent derived from chrysene, benzo[k]fluoranthene, or
indeno[1,2,3-hi]chrysene, which are shown below.

Benzo[k]fluoranthene

Indenol[1,2,3-hi]chrysene

[0021] Further, the fused polycyclic aromatic group repre-
sented by Ar may further have a substituent. Specific
examples thereof include: an alkyl group such as a methyl
group, an ethyl group, an n-propyl group, an n-butyl group, an
n-pentyl group, an n-hexyl group, an n-heptyl group, an n-oc-

P
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tyl group, an n-decyl group, an iso-propyl group, an iso-butyl
group, a sec-butyl group, a tert-butyl group, an iso-pentyl
group, a neopentyl group, and a trifluoromethyl group; and an
aryl group such as a phenyl group, a 4-methylphenyl group, a
4-ethylphenyl group, a biphenyl group, and a naphthyl group.
However, the present invention is not limited thereto.

[0022] 1n the formula (1), T represents a triazine group
represented by the following general formula (2).

Y
N{Rz

[0023] Intheformula(2), R' and R*each representa phenyl
group or an alkyl-group-substituted phenyl group.

[0024] Specific examples of the alkyl-group-substituted
phenyl group represented by R' and R* include a tolyl group,
a dimethylphenyl group, and a mesityl group. The alkyl-
group-substituted pheny! group is preferably a dimethylphe-
nyl group or a mesityl group. When the substituents repre-
sented by R' and R? each represent a phenyl group or an
alkyl-group-substituted phenyl group, concentration quench-
ing can be more easily avoided.

[0025] 1t should be noted that R' and R* may be identical to
or different from each other. Further, in a case where n rep-
resents 2, multiple R"’s may be identical to or different from
each other and multiple R*’s may be identical to or different
from each other.

[0026] The triazine group represented by the formula (2)
has a high electron-withdrawing property and is one of the
factors contributing to the continuous driving lifetime of an
organic light emitting device.

[0027] The triazine compound of the present invention can
be used as a constituent material of an organic light emitting
device, and in particular, as a constituent material of an emis-
sion layer. When the triazine compound of the present inven-
tion is used as a constituent material of the emission layer, the
continuous driving lifetime of the device is lengthened.
[0028] Hereinafter, specific structures of the triazine com-
pound of the present invention are shown. However, those are
merely representative examples, and the present invention is
not limited thereto.

OB
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[0029] Of the above exemplified compounds, the com-
pounds in which Ar represents a fused polycyclic aromatic
group having three or four rings, i.e., the compounds belong-
ing to Compound Group A in Table 1 below, are a group of
compounds that exhibit good blue light emission.

[0030] Of the above exemplified compounds, the com-
pounds in which Ar represents a fused polycyclic aromatic
group having five to eight rings, i.e., the compounds belong-
ing to Compound Group B in Table 1 below, are a group of
compounds that exhibit good blue-green light emission.

TABLE 1

Compound Group ~ Exemplified Compound Emission color

A 1to4,11t0 14 Blue
21t024,31to 34

e
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60
N_:: E
N
\N /g
62

C

64

TABLE 1-continued

Compound Group ~ Exemplified Compound Emission color

411044, 4610 49
S1to 54, 56 to 59
6110 64

B 51010, 15 10 20
25 t0 30, 35 to 40
45, 50, 55, 60

Blue-green

[0031] Next, the organic light emitting device of the present
invention is described in detail.

[0032] The organic light emitting device of the present
invention includes an anode, a cathode, and an organic com-
pound layer which is sandwiched between the anode and the
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cathode. Further, in the organic light emitting device of the
present invention, one of the anode and the cathode is trans-
parent or semi-transparent.

[0033] The organic compound layer may be formed of one
layer or multiple layers.

[0034] In afirst specific example, an organic light emitting
device is formed of, in the following order, a substrate, an
anode, an emission layer, and a cathode.

[0035] Inasecond specific example, an organic light emit-
ting device is formed of, in the following order, a substrate, an
anode, a hole transport layer, an electron transport layer, and
a cathode. In this case, the hole transport layer and the elec-
tron transport layer function as an emission layer.

[0036] Inathird specific example, an organic light emitting
device is formed of, in the following order, a substrate, an
anode, a hole transport layer, an emission layer, an electron
transport layer, and a cathode.

[0037] In a fourth specific example, an organic light emit-
ting device is formed of; in the following order, a substrate, an
anode, a hole injection layer, a hole transport layer, an emis-
sion layer, an electron transport layer, and a cathode.

[0038] Ina fifth specific example, an organic light emitting
device is formed of, in the following order, a substrate, an
anode, a holetransport layer, an emission layer, a hole/exciton
blocking layer, an electron transport layer, and a cathode.
[0039] As shown in those examples, the organic compound
layer placed between the anode and the cathode may be
formed of various functional layers. Then, the triazine com-
pound of the present invention is contained in at least one
layer of those functional layers.

[0040] An example of the layer structure of the organic
light emitting device is shown in FIG. 1. FIG. 1 shows a
perspective view of the layer structure of the first organic light
emitting device 10. The light emitting device 10 includes a
substrate 1 such as a glass, an anode 2, an emission layer 3 and
a cathode 4. The anode 2 is, for example, a reflection side
electrode and itself is a reflective member or a transparent
electrode having a reflective member. When the anode 2 is the
reflection side electrode, the cathode 4 is a light extraction
side electrode. In this case, the cathode is an electrode that is
light-transmissive such as ITO.

[0041] FIG.2is aperspective view illustrating a layer struc-
ture of a second organic light emitting device 20. Compared
with FIG. 1, FIG. 2 shows the structure in which the emission
layer 3 is not provided, and a hole transport layer 5 and an
electron transport layer 6 are provided between the anode 2
and the cathode 4, stated successive order from the anode
side. The structure other than the above is the same as the first
strucruture. Light emission is generated from at least the hole
transport layer 5 and the electron transport layer 6.

[0042] FIG.3isaperspective view illustrating a layer struc-
ture of a third organic light emitting device 30. Compared
with FIG. 1, FIG. 3 shows the structure in which a hole
transport layer 5 is provided between the anode 2 and the
emission layer 3, and an electron transport layer 6 is provided
between the emission layer 3 and the cathode 4. The structure
other than the above is the same as the first strucruture.

[0043] FIG. 4is aperspective view illustrating a layer struc-
ture of a fourth organic light emitting device 40. Compared
with FIG. 1, FIG. 4 shows the structure in which a hole
injection layer 7 and a hole transport layer 5 are provided
between the anode 2 and the emission layer 3, stated succes-
sive order from the anode side. Further, an electron transport
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layer 6 is provided between the emission layer 3 and the
cathode 4. The structure other than the above is the same as
the first strucruture.

[0044] FIG.5isaperspective view illustrating a layer struc-
ture of a fifth organic light emitting device 50. Compared with
FIG. 1, FIG. 5 shows the structure in which a hole transport
layer 5 is provided between the anode 2 and the emission
layer 3. Further, hole/exciton blocking layer 8 and an electron
transport layer 6 are provided between the emission layer 3
and the cathode 4, stated successive order the emission layer
3 side. The hole/exciton blocking layer serves to block hole
and/or exciton. The structure other than the above is the same
as the first strucruture.

[0045] The layer structure of the organic light emitting
device of the present invention is not limited to those. There
can be given various layer structures, for example: an insu-
lating layer, an adhesive layer, or an interference layer is
provided at an interface of an electrode and an organic layer;
and a hole transport layer is formed of two layers having
different ionization potentials.

[0046] In the organic light emitting device of the present
invention, the organic compound layer contains at least one
kind of triazine compound of the present invention. The
organic compound layer used herein specifically includes, of
the above functional layers, the emission layer, the hole trans-
port layer, the electron transport layer, and the hole injection
layer or the hole/exciton blocking layer. The triazine com-
pound of the present invention is preferably contained in the
emission layer, the hole transport layer, or the electron trans-
port layer, and is more preferably contained in the emission
layer. 1t should be noted that the triazine compound of the
present invention may be contained in a single layer or may be
contained in multiple layers. Further, one kind of triazine
compound of the present invention or two or more kinds of
triazine compounds of the present invention may be con-
tained in one layer.

[0047] Further, the emission layer may be formed only of
the triazine compound of the present invention, but is prefer-
ably formed of a host and a guest.

[0048] By the way, the chemical stability of a material for
forming a device is an important factor that influences the
continuous driving lifetime of an organic light emitting
device.

[0049] Here, the triazine compound of the present inven-
tion is chemically stable, because the triazine compound has
a reduced reactivity in terms of an electrophilic reaction of
singlet oxygen molecules or the like owing to the electron-
withdrawing effect derived from a triazine skeleton. There-
fore, the effect of lengthening the continuous driving lifetime
can be obtained by allowing the organic light emitting device
to contain the triazine compound of the present invention.
[0050] When the triazine compound of the present inven-
tion is used as the host of an emission layer, the content
thereof is 20 wt % to 99.9 wt % based on the total weight of
a constituent material of the emission layer.

[0051] When the triazine compound of the present inven-
tion is used as the guest of an emission layer, the concentra-
tion of the guest is 0.01 wt % to 80 wt %, and preferably 1 wt
% to 40 wt % based on the concentration of the host. The guest
may be uniformly included throughout the emission layer and
may be included with a concentration gradient. In addition,
by partially incorporating the guest into a certain area, an area
formed only of the host where no guest is included may be
formed.
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[0052] Meanwhile, irrespective of whether the triazine
compound of the present invention is used as the host of the
emission layer or as the guest of the emission layer, the energy
gap of the host is preferably wider than that of the guest.
[0053] As described above, the organic light emitting
device of the present invention is a device which uses the
triazine compound of the present invention particularly as a
material forming the emission layer. Moreover, in addition to
the triazine compound of the present invention, a hole trans-
porting material, a light-emitting material, an electron trans-
porting material, or the like, which is a low-molecular mate-
rial or a polymer material and is conventionally known, may
be used together as required.

[0054] Those compounds are exemplified below.

[0055] A preferred hole injection/transporting material has
excellent mobility to facilitate the injection of a hole from an
anode and to transport the injected hole to an emission layer.
As low-molecular and high-molecular materials having hole
injecting transporting abilities, there are exemplified a triary-
lamine compound, a phenylenediamine compound, a triazole
compound, an oxadiazole compound, an imidazole com-
pound, a pyrazoline compound, a pyrazolone compound, an
oxazole compound, a fluorenone compound, a hydrazone
compound, a stilbene compound, a phthalocyanine com-
pound, a porphyrin compound, and poly(vinylcarbazole),
poly(silylene), poly(thiophene), and other conductive poly-
mers, but the materials are not limited to the above.

[0056] As light-emitting materials other than the triazine
compound of the present invention, the following compounds
can be given. Specific examples of the compounds include,
but are not limited to, polycyclic fused aromatic compounds
such as a naphthalene compound, a phenanthrene compound,
a fluorene compound, a pyrene compound, a tetracene com-
pound, a coronene compound, a chrysene compound, a
perylene compound, a 9,10-diphenylanthracene compound,
and rubrene; a quinacridone compound; an acridone com-
pound; a coumarin compound; a pyran compound; a Nile red;
a pyrazine compound; a benzoimidazole compound; a ben-
zothiazole compound; a benzoxazole compound; a stilbene
compound; organometallic complexes including organic alu-
minum complexes such as tris(8-quinolinolato)aluminum,
and organic beryllium complexes; and high-molecular com-
pounds such as a poly(phenylene vinylene) compound, a
poly(fluorene) compound, a poly(phenylene) compound, a
poly(thienylene vinylene) compound, and a poly(acetylene)
compound.

[0057] The electron injecting/transporting material may be
arbitrarily selected from compounds each of which facilitates
the injection of an electron from a cathode and has a function
of transporting the injected electron to an emission layer. In
addition, the material is selected in consideration of, for
example, a balance with the carrier mobility of the hole trans-
port material. The materials having electron injecting/trans-
porting abilities include, but are not limited to, an oxadiazole
compound, an oxazole compound, a thiazole compound, a
thiadiazole compound, a pyrazine compound, a triazole com-
pound, a triazine compound, a perylene compound, a quino-
line compound, a quinoxaline compound, a fluorenone com-
pound, an anthrone compound, a phenanthroline compound,
and organometallic complexes.

[0058] Next, other members for forming the organic light
emitting device of the present invention is described.

[0059] As a constituent material of an anode, a material
having as large a work function as possible is preferred.
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Examples thereof include single metals such as gold, plati-
num, silver, copper, nickel, palladium, cobalt, selenium,
vanadium, and tungsten, and alloys thereof; and metal oxides
such as tin oxide, zinc oxide, indium oxide, indium tin oxide
(ITO), and indium zinc oxide. Further, conductive polymers
such as polyaniline, polypyrrole, polythiophene, and
polyphenylene sulfide may also be used. Each of those elec-
trode substances may be used singly. Alternatively, two or
more of them may also be used in combination. Further, the
anode may adopt any one of a single layer construction and a
multilayer construction.

[0060] On the other hand, as a constituent material of a
cathode, a material having a small work function is preferred.
Examples thereof include: single metals such as lithium,
sodium, potassium, calcium, magnesium, aluminum, indium,
ruthenium, titanium, manganese, yttrium, silver, lead, tin, and
chromium. Alternatively, alloys in combination of those
single metals may also be used. For example, alloys such as
lithium-indium, sodium-potassium, magnesium-silver, alu-
minum-lithium, aluminum-magpesium, and magnesium-in-
dium can be used. Further, metal oxides such as indium tin
oxide (ITO) may also be used. Each of those electrode sub-
stances may be used singly or in combination of two or more.
Further, the cathode may adopt one of a single layer construc-
tion and a multilayer construction.

[0061] Substrates used in the organic light emitting device
of the present invention include: opaque substrates such as
metallic substrates and ceramics substrates; and transparent
substrates such as glass, quartz, and plastic sheet substrates,
but are not particularly limited to those substrates. Inaddition,
acolor filter film, a fluorescent color converting film, a dielec-
tric reflection film, or the like may be used in the substrate to
control emitted light.

[0062] Itshould benoted that, a protective layer or a sealing
layer may be formed on the prepared device to prevent the
device from contacting oxygen, moisture, or the like. The
protective layer may include a diamond thin film, a film made
of aninorganic material such as metal oxide and metal nitride,
a polymer film made of a fluorine resin, poly-para-xylene,
polyethylere, a silicone resin, a polystyrene resin, and the
like, or may include a photo-curable resin or the like. Further,
the device itself can be covered with glass, a gas-impermeable
film, a metal, or the like and packaged with an appropriate
sealing resin.

[0063] The device of the present invention can also be
produced by forming a thin film transistor (TFT) on a sub-
strate and being connected thereto.

[0064] Moreover, with respect to a direction of extracting
light of the device, both a bottom emission type (structure in
which light is extracted from the substrate side) and a top
emission type (structure in which light is extracted from aside
opposite to the substrate) are acceptable.

[0065] In the organic light emitting device of the present
invention, a layer containing the triazine compound of the
present invention and a layer formed of another organic com-
pound are formed by a method described below. In general,
such layers are produced using a vacuum deposition method,
ionization-assisted deposition method, a sputtering method,
or a plasma method. In particular, a layer formed by the
vacuum deposition method, a solution coating method, or the
like is preferred because crystallization and the like is less
likely to occur and has excellent stability with time. In addi-
tion, a thin film may be formed by dissolving the compound
in a suitable solvent and subjecting the resultant to a known
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coating method (e.g., a spin coating method, a dipping
method, a casting method, an LB method, an ink jet method,
etc.). In particular, in film formation by the coating method, a
film may be formed by using a compound in combination
with an appropriate binder resin.

[0066] Thebinder resin may be selected from a wide range
ofbinder resins. Examples thereof include, but arenot limited
1o, a polyvinylcarbazole resin, a polycarbonate resin, a poly-
ester resin, a polyarylate resin, a polystyrene resin, an ABS
resin, a polybutadine resin, a polyurethane resin, an acrylic
resin, a methacrylic resin, a butyral resin, a polyviny! acetal
resin, a polyamide resin, a polyimide resin, a polyethylene
resin, a polyethersulfone resin, a diallyl phthalate resin, a
phenol resin, an epoxy resin, a silicone resin, a polysulfone
resin, and a urea resin. In addition, one kind of the binder resin
may be used alone, or one kind or a mixture of two or more
kinds may be used as a copolymer. Further, a known additive
such as a plasticizer, an antioxidant, or a UV absorber, as
required, may be used in combination.

[0067] Hereinafter, the present invention is described more
specifically by way of examples, but the present invention is
not limited thereto.

EXAMPLE 1

Production Method of Exemplified Compound 7

[0068]
al
J 3\ PhM¢B
¢Br
THF
—N A4°C. — st
cl

9
epstgts

o C
N

0

—N

Intermediate (1-2)
Pd(PPh;),
Na2C03

Tol/EtOH/H,0

Intermediate (1-1)
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(1) Synthesis of Intermediate (1-1) (2-chloro-4,6-
diphenyl-[1,3,5]triazine)

[0069] The following reagent and solvent were charged
into a reaction container, and after that, inside of the reaction
container was brought into a nitrogen atmosphere.

[0070] 2.4,6-trichloro-[1,3,5]triazine: 3 g

[0071] THF: 50 mL

[0072] Next, after the reaction solution was cooled to —40°
C., 16 mL of phenylmagnesium bromide (3.0 M ether solu-
tion) were dripped thereinto, and the reaction solution was
stirred for 10 minutes while the liquid temperature was kept at
-40° C. After that, the temperature of the reaction solution
was raised to room temperature, and then the reaction solu-
tion was further stirred for 4 hours at room temperature. Next,
30 mL of water were added thereto to terminate the reaction.
Then, toluene was added to the reaction solution and an
organic layer was separated by a liquid separation operation.
Subsequently, the organic layer was washed twice with water
and dried, and after that, a crude product was obtained by
removing the solvent by distillation under reduced pressure.
Next, a crystal, which was produced when washing the crude
product with methanol, was subjected to suction filtration, to
thereby obtain 3 g of Intermediate (1-1) as a white powder.

(2) Synthesis of Exemplified Compound 7

[0073] A reaction container was brought under a nitrogen
atmosphere, and after that, the following reagent and solvent
were charged therein.

[0074] Ilntermediate (1-1): 401.3 mg (2.39 mmol)

[0075] Intermediate (1-2): 801.4 mg (1.51 mmol)

[0076] Tetrakistriphenylphosphine: 75.6 mg (0.06 mmol)
[0077] Sodium carbonate: 333.3 mg (3.14 mmol)

[0078] Toluene: 50 mL

[0079] Ethanol: 25 mL

[0080] Water: 25 mL

[0081] Next, the reaction solution was heated to 90° C. and

was stirred for 5 hours at the same temperature. After the
completion of the reaction, toluene and a saturated salt solu-
tion were added thereto and an organic layer was separated by
a liquid separation operation. Subsequently, the organic layer
was washed twice with water and dried, and after that, a crude
product was obtained by removing the solvent by distillation
under reduced pressure. Next, the crude product was purified
by silica gel chromatography (developing solvent: toluene/
heptane=1/1), and after that, the resultant was recrystallized
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in a toluene/ethanol mixed solvent, to thereby obtain 285 mg
of Exemplified Compound 7 as a yellow powder.

[0082] Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF MS) confirmed that
Compound 7 had an M* of 635.9.

[0083] The structure of the compound was identified by
NMR measurement. The assignment of peaks is shown
below.

[0084] ‘H-NMR (CDCL,): 8 (ppm)=9.22 (1H, d, J=8.47
Hz), 8.77 (4H, d, I=6.41 Hz), 8.70 (1H, d, I=7.79 Hz), 7.72-
7.56 (19H, m), 7.46-7.43 (2H, m), 6.77 (1H, d, J=7.56 Hz),
6.67 (1H, d, J=6.87 Hz).

[0085] The reduction potential was found to be -1.63 V by
cyclic voltammetry (CV).

[0086] Further, the following exemplified compounds can
be synthesized in the same manner as in Example 1, except
that the following compounds were used instead of Interme-
diate (1-2) in the item (2) of Example 1.

[0087] (Exemplified Compound 1): 2-anthracene-9-yl-4,4,
5,5-tetramethyl-[1,3,2]dioxaborolane

[0088] (Exemplified Compound 2): 2-fluoranthene-3-yl-4,
4,5,5-tetramethyl-[ 1,3,2]dioxaborolane

[0089] (Exemplified Compound 3): 2-chrysene-6-y1-4.,4,5,
S-tetramethyl-[1,3,2]dioxaborolane

[0090] (Exemplified Compound 4): 2-pyrene-1-yl-4,4,5,5-
tetramethyl-[1,3,2]dioxaborolane

[0091] (Exemplified Compound 5): 2-benzo[ghi]fluoran-
thene-3-yl-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

EXAMPLE 2
Production method of Exemplified Compound 9

[0092]
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(1) Synthesis of Intermediate (1-1) (2-chloro-4,6-
diphenyl-[1,3,5]triazine)

[0093] Intermediate (1-1) was obtained in the same manner
as in Example 1 (1).

(2) Synthesis of Exemplified Compound 9

[0094] A reaction container was brought under a nitrogen
atmosphere, and after that, the following reagent and solvent
were charged therein.

[0095] Intermediate (1-1): 410 mg (1.52 mmol)

[0096] lntermediate (1-3): 650 mg (1.52 mmol)

[0097] Tetrakistriphenylphosphine: 180 mg (0.15 mmol)
[0098] Sodium carbonate: 1000 mg (9.43 mmol)

[0099] Toluene: 30 mL

[0100] FEthanol: 10 mL

[0101] Water: 10 mL

[0102] Next, the reaction solution was heated to 75° C. and
was stirred for 3 hours at the same temperature. After the
completion of the reaction, a solid, which was produced when
methanol was added to the reaction solution, was subjected to
suction filtration, and then the solid was washed with metha-
nol, to thereby obtain a crude product. Subsequently, chlo-
robenzene was added to the crude product and washed, and
after that, a solid was obtained by subjecting the resultant to
suction filtration. Next, the resultant solid was purified by
silica gel chromatography (developing solvent: chloroben-
zene), to thereby obtain 300 mg of Exemplified Compound 9
as a yellow powder.

[0103] The structure of the compound was identified by
NMR measurement. The assignment of peaks is shown
below.

[0104] 'H-NMR (CDCL,): d (ppm)=9.65 (1H, s), 9.30 (1H,
s),9.22 (1H, d, J=8.40 Hz), 9.08 (1H, d, J=8.40 Hz), 8.85 (4H,
d, I=7.20 Hz), 8.69 (1H, d, J=8.40 Hz), 8.15 (1H, dd, ]=4.20
Hz, J=4.20 Hz), 7.87 (1H, d, I=7.80 Hz), 7.85 (1H, d, I=2.40
Hz), 7.78 (1H, dd, J=4.20 Hz, ]=4.20 Hz), 7.66-7.60 (6H, m),
7.46 (2H, dd, J=3.30 Hz, J=3.30 Hz).

[0105] Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF MS) confirmed that
Compound 9 had an M* of 533.2.

[0106] The reduction potential was found to be -1.70 V by
CV.
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Example 3
Production Method of Exemplified Compound 52
[0107]
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(1) Synthesis of Intermediate (2-1) (2-chloro-4,6-bis-
[2,6-dimethyl-phenyl]-[1,3,5]triazine)

[0108] The following reagent and solvent were charged
into a reaction container which was brought under a nitrogen
atmosphere.

[0109] Mg: 0.8884 ¢

[0110] THEF: 40 mL

[0111] 2,6-xylylmagnesium bromide: 6.67 g

[0112] Next, the reaction solution was subjected to ultra-
sonic waves until the solution became completely black.
After that, a mixed solution of the following reagent and
solvent was dripped into the reaction solution.

[0113] 2.4.6-trichloro-[1,3,5]triazine: 3 g

[0114] THF: 50 mL

[0115] Next, the reaction solution was stirred at room tem-
perature for 1 hour. After that, the reaction solution was
heated to 60° C. and was stirred for 4 hours at the same
temperature, and then 30 mL of water were added thereto to
terminate the reaction. Then, ethyl acetate was added to the
reaction solution and an organic layer was separated by a
liquid separation operation. Subsequently, the organic layer
was washed twice with water and dried, and after that, a crude
product was obtained by removing the solvent by distillation

52

under reduced pressure. Next, the crude product was purified
by silica gel chromatography (developing solvent: ethyl
acetate/heptane=1/4), to thereby obtain 1.3 g of Intermediate
(2-1) as a white powder.

(2) Synthesis of Exemplified Compound 52

[0116] Under a nitrogen atmosphere, the following reagent
and solvent were charged into a reaction container.

[0117] Intermediate (2-1): 364 mg (0.47 mmol)

[0118] Intermediate (2-2): 230 mg (1.12 mmol)

[0119] Tetrakistriphenylphosphine: 30 mg (0.03 mmol)
[0120] Tricyclohexylphosphine: 174 mg (0.62 mmol)
[0121] Sodium carbonate: 173 mg (1.63 mmol)

[0122] Toluene: 20 mL

[0123] Ethanol: 10 mL

[0124] Water: 10 mL

[0125] Next, the reaction solution was heated to 80° C. and

was stirred for 2 hours at the same temperature. After that, a
solid, which was precipitated when the reaction solution was
left standing still and cooled to room temperature, was sub-
jected to suction filtration, and then the solid was washed with
toluene, to thereby obtain a crude product. Next, the crude
product was purified by silica gel chromatography (develop-
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ing solvent: chloroform/heptane=1/1), and after that, the
resultant was recrystallized in toluene, to thereby obtain 179
mg of Exemplified Compound 52 as a yellow powder.
[0126] Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF MS) confirmed that
Compound 52 had an M* of 802.6.

[0127] The structure of the compound was identified by
NMR measurement. The assignment of peaks is shown
below.

[0128] 'H-NMR (CDCL,): § (ppm)=9.71 (2H, s), 9.12 (2H,
d, J=8.40 Hz), 8.96 (2H, d, J=8.40 Hz), 7.79 (2H, dd, J=8.40
Hz, J=8.40 Hz), 7.72 (2H, dd, J=8.40 Hz, J=8.40 Hz), 7.30
(4H, dd, I=7.60 Hz), 7.20 (8H, d, J=7.60 Hz), 2.37 (24H, s).
[0129] Thereduction potential was found to be -1.56 V by
CV.

[0130] Further, triazine compounds shown in Table 2 below
can be synthesized in the same manner as in Example 3,
except that dipinacolborolans shown in Table 2 were used
instead of Intermediate (2-2) in Example 3.

TABLE 2
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EXAMPLE 4

[0131] An organic light emitting device having the layer
structure described in the fourth layer structure was produced
by a method shown below.

[0132] Indium tin oxide (1ITO) was formed into a film on a
glass substrate (substrate) by a sputtering method so as to
serve as an anode. At this time, the thickness of the anode was
120 nm. Next, the substrate on which the 1TO electrode had
been formed was subjected to ultrasonic cleaning with
acetone and isopropyl alcohol (1PA) in the stated order. Next,
the substrate was washed with pure water, and was then dried.
Further, the substrate was subjected to UV/ozone cleaning.
The substrate thus treated was used as a transparent conduc-
tive supporting substrate.

[0133] Next, Compound Al shown below was mixed with
chloroform, to thereby prepare a chloroform solution at a
concentration of 0.1 wt % (hereinafter, referred to as appli-
cation liquid).

Exemplified
Compound Dipinacolborolan
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[0134] Next, the prepared application liquid was dropped
onto the anode (1TO electrode), was subjected to spin coating
by being rotated initially at a rotation frequency of 500 RPM
for 10 seconds, and then ata rotation frequency of 1,000 RPM
for 40 seconds, whereby a film was formed.

[0135] After that, the thin film was dried in a vacuum oven
at 80° C. for 10 minutes so that the solvent in the thin film was
completely removed. As a result, the hole injection layer was
formed. At this time, the thickness of the hole injection layer
was about 15 nm.

[0136] Next, bis-(2,7-di-tertiary-butyl-9,9-dimetyl-9H-
fluorene-4-y1)-(9.9-dimetyl-9H-fluorene-2-yl)-amine ~ was
formed into a film as a hole transport layer on the hole injec-
tion layer by a vacuum deposition method. At this time, the
thickness of the hole transport layer was 15 nm, the degree of
vacuum at the time of the deposition was 1.0x10™* Pa, and a
film formation rate was 0.1 nm/sec or more to 0.2 nm/sec or
less.

[0137] Next, on the hole transport layer, 7-tertiary-butyl-1-
[6-(9,9-dimethyl-9H-fluorene-2-yl)-naphthalene-2-yl]-
pyrene as a host and the exemplified compound as a guest
were co-deposited from the vapor by a vacuum deposition
method, to thereby form an emission layer. At this time, the
deposition rate was adjusted in such a manner that the weight
ratio of the host to the guest became 98:2. Further, the thick-
ness of the emission layer was 30 nm, the degree of vacuum at
the time of the deposition was 1.0x10~* Pa, and a film forma-
tion rate was 0.1 nm/sec or more to 0.2 nm/sec or less.
[0138] Next, 2,9-bis[2-(9,9"-dimethylfluorenyl)]-1,10-
phenanthroline was formed into a film as an electron transport
layer on the emission layer by a vacuum deposition method.
At this time, the electron transport layer had a thickness of 30
nm, the degree of vacuum at the time of the deposition was
1.0x10~*Pa, and a film formation rate was 0.1 nm/sec or more
10 0.2 nm/sec or less.

[0139] Next, lithium fluoride (LiF) was formed into a film
on the electron transport layer by a vacuum deposition
method, to thereby form a lithium fluoride film. At this time,
the lithium fluoride film had a thickness of 0.5 nm, a degree of
vacuum at the time of the deposition was 1.0x10~* Pa, and a
film formation rate was 0.01 nm/sec. Next, aluminum was
formed into a film on the lithium fluoride film by a vacuum
deposition method, to thereby form an aluminum film. At this
time, the aluminum film had a thickness of 120 nm, a degree
of vacuum at the time of the deposition was 1.0x10~* Pa, and
a film formation rate was 0.5 nm/sec or more to 1.0 nm/sec or
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less. Here, the lithium fluoride film and the aluminum film
function as an electron injection electrode (cathode).

[0140] Next, the resultant organic light emitting device was
covered with a protective glass plate in a dry air atmosphere
lest the device should degrade owing to the adsorption of
moisture, and was sealed with an acrylic resin-based adhe-
sive. The organic light emitting device was thus obtained.
[0141] The characteristics of the obtained organic light
emitting device was evaluated. To be specific, the 1TO elec-
trode (anode 2) was used as a positive electrode, the Al elec-
trode (cathode) was used as a negative electrode, and voltage
application was continued so that a current density became
100 mA/cm?, and as a result, a luminance reduction rate after
300 hours was within 10%.

EXAMPLE 5

[0142] An organic light emitting device was produced in
the same manner as in Example 4, except that Exemplified
Compound 9 was used instead of Exemplified Compound 7 as
the guest of the emission layer. The characteristics of the
obtained organic light emitting device was evaluated in the
same manner as in Example 4. As a result, a luminance
reduction rate after 300 hours was within 20%.

Example 6

[0143] An organic light emitting device was produced in
the same manner as in Example 4, except that Exemplified
Compound 52 was used instead of Exemplified Compound 7
as the guest of the emission layer. The characteristics of the
obtained organic light emitting device was evaluated in the
same manner as in Example 4. As a result, a luminance
reduction rate after 300 hours was within 20%.

[0144] As described above, by using the triazine compound
of the present invention as, for example, the guest of the
emission layer, the organic light emitting device having a long
continuous driving lifetime could be obtained.

[0145] 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.

[0146] This application claims the benefit of Japanese
Patent Application No. 2008-316458, filed Dec. 12, 2008,
which is hereby incorporated by reference herein in its
entirety.

1. A triazine compound represented by the following gen-
eral formula (1):

Ar-(T), )

where n represents an integer of 1 or 2; Ar represents a
fused polycyclic aromatic group which has three or
more rings and may have a substituent; and T represents
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a triazine group represented by the following general
formula (2):

\N 4{
R2

where R and R? each represent a phenyl group or a phenyl
group substituted by an alkyl group and may be identical
to or different from each other; and in the general for-
mula (1), in a case where n represents 2, multiple R"’s
may be identical to or different from each other and
multiple R*’s may be identical to or different from each
other.

@
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2. The triazine compound according to claim 1,

wherein Ar represents chrysene, benzo[k]fluoranthene, or

indeno[1,2,3-hi|chrysene.

3. An organic light emitting device comprising:

an anode;

a cathode; and

an organic compound layer which is sandwiched between

the anode and the cathode, wherein:

one of the anode and the cathode is transparent or semi-

transparent; and

the organic compound layer contains at least one kind of

triazine compound according to claim 1.

4. The organic light emitting device according to claim 3,
wherein the triazine compound is incorporated in an emission
layer.

5. The organic light emitting device according to claim 4,
wherein the emission layer comprises a host and a guest.

* ok ok k%
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