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AMINE DERIVATIVE, AND ORGANIC
ELECTROLUMINESCENCE MATERIAL AND
ORGANIC ELECTROLUMINESCENCE
DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Japanese Patent Application No. 2012-266773, filed
on Dec. 5, 2012, in the Korean Intellectual Property Office,
and entitled: “Amine Derivative, and Organic Electrolumi-
nescence Material and Organic Electroluminescence Device
using the Same,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate to an amine derivative, and
organic electroluminescence material and organic electrolu-
minescence device using the same.

[0004] 2. Description of the Related Art

[0005] In recent years, organic electroluminescence dis-
plays (organic EL displays) in which a light-emitting material
is used in a light-emitting device of a display part have been
actively developed. Unlike a liquid crystal display and the
like, the organic EL display is a so-called self-luminescent
display, which recombines holes and electrons injected from
a positive electrode and a negative electrode in an emission
layer to thus emit a light from a light-emitting material includ-
ing an organic compound of the emission layer, thereby per-
forming display.

SUMMARY

[0006] Embodiments are directed to an amine derivative
represented by compound (I) of following Formula 1:

[Formula 1]
1)

Arl

|

N

PN
AL AP
AP

[0007] In the above Formula 1,

[0008] each of Ar', Ar?, and Ar® may independently repre-
sent a substituted or unsubstituted aryl group, or a substituted
or unsubstituted heteroaryl group, and atleast one of Ar', Ar?,
and Ar® may be substituted with a substituted or unsubstituted
silyl group, and

[0009] L may be a linker, a substituted or unsubstituted
arylene group, or a substituted or unsubstituted heteroarylene
group.

[0010] At least one of Ar', Ar?, and Ar® may be the substi-
tuted or unsubstituted heteroaryl group.

[0011] Each of Ar' and Ar* may independently be the sub-
stituted or unsubstituted aryl group.

[0012] Each of Ar' and Ar* may independently be an aryl
group having 6 to 18 carbon atoms, and Ar® may be a substi-
tuted or unsubstituted dibenzohetero group.

[0013] The silyl group substituted into at least one of Ar',
Ar?®, and Ar® may be a triarylsilyl group of 18 to 30 carbon
atoms or a trialkylsilyl group of 3 to 18 carbon atoms.
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[0014] Each of Ar' and Ar* may be substituted with a silyl
group.

[0015] Eachof Ar', Ar*, and Ar® may be substituted with a
silyl group.

[0016] L may be alinker or an arylene group having 6 to 14
carbon atoms.
[0017] Embodiments also relate to a material for an organic

electroluminescence device, the material including the amine
derivative according to an embodiment.

[0018] Embodiments also relate to a hole transport material
for an organic electroluminescence device, the hole transport
material including the amine derivative according to an
embodiment.

[0019] Embodiments also relate to an organic electrolumi-
nescence device including at least an emission layer and a
hole transport layer disposed between a negative electrode
and a positive electrode, the hole transport layer including the
amine derivative according to an embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Features will become apparent to those of skill inthe
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0021] FIG. 1 is a schematic cross-sectional view illustrat-
ing the structure of an organic EL device according to an
example embodiment; and

[0022] FIG. 2 illustrates a schematic diagram of an organic
EL device manufactured by using an organic EL. material
according to an example embodiment.

DETAILED DESCRIPTION

[0023] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
In the drawing figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. Like reference
numerals refer to like elements throughout.

[0024] Anexample embodiment relates to an amine deriva-
tive having a silyl group, which may be used as a material of
a hole transport layer in an organic EL device. The material
may provide an organic EL device with a long life.

[0025] Hereinafter, an amine derivative having a silyl group
according to an example embodiment will be explained.
[0026] The organic EL material according to the present
example embodiment is an amine derivative having a silyl

group represented by compound () of the following Formula
2.

[Formula 2]

M
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[0027] According to the present example embodiment,
each of Ar', Ar?, and Ar’ independently represents a substi-
tuted or unsubstituted aryl group, or a substituted or unsub-
stituted heteroaryl group, at least one of Ar', Ar?, and Ar® is
substituted with a substituted or unsubstituted silyl group. L is
a linker, a substituted or unsubstituted arylene group, or a
substituted or unsubstituted heteroarylene group.

[0028] Thearyl group and the heteroaryl group in the “sub-
stituted or unsubstituted aryl group” or the “substituted or
unsubstituted heteroaryl group” of Ar', A%, and Ar’ may
include, for example, a phenyl group, a naphthyl group, an
anthracenyl group, a phenanthryl group, a biphenyl group, a
terphenyl group, a fluorenyl group, a triphenylene group, a
biphenylene group, a pyrenyl group, a benzothiazolyl group,
a thiophenyl group, a thienothiophenyl group, a
thienothienothiophenyl group, a benzothiophenyl group, a
dibenzothiopheny! group, a dibenzofuryl group, an N-aryl-
carbazolyl group, an N-heteroarylcarbazolyl group, an
N-alkylcarbazolyl group, a phenoxazinyl group, a phenothi-
azinyl group, a pyridyl group, a pyrimidyl group, a triazile
group, a quinolinyl group, or a quinoxaline group. In an
implementation, the aryl group or the heteroaryl group of Ar”,
Ar?, and Ar® includes, for example, the phenyl group, the
naphthyl group, the biphenyl group, the terphenyl group, the
fluorenyl group, the triphenylene group, the dibenzothiophe-
nyl group, the dibenzofuryl group, or the N-phenylcarbazolyl
group. In an implementation, the aryl group or the heteroaryl
group of Ar', Ar?, and Ar’ includes the phenyl group, the
biphenyl group, the fluorenyl group, the triphenylene group,
the dibenzothiophenyl group, the dibenzofuryl group, or the
N-phenylcarbazolyl group.

[0029] According to the present example embodiment, at
least one of the aryl group or the heteroaryl group of Ar*, Ar?,
and Ar® is substituted with the silyl group. In addition, in an
example embodiment, at least one of Ar' and Ar* may be
substituted with silyl groups each independently. In another
example embodiment, at least one of Ar*, Ar®, and Ar® may be
substituted with silyl groups each independently.

[0030] Inanexample embodiment, at least one of Ar', Ar?,
and Ar® may be the substituted or unsubstituted heteroaryl
group, and in another example embodiment, Ar', Ar?, and Ar®
may be a substituted or unsubstituted fluorenyl group or a
dibenzohetero group such as a carbazolyl group, a diben-
zothiophenyl group, a dibenzofuryl group, etc. In addition, in
an example embodiment, Ar® may be the substituted or
unsubstituted heteroaryl group, and in another example
embodiment, Ar’ may be a dibenzohetero group. When Ar’ is
the substituted or unsubstituted heteroaryl group, Ar* and Ar®
may be the substituted or unsubstituted aryl group. In an
example embodiment, A’ may be a dibenzohetero group, and
Ar' and Ar® may be an aryl group having 6 to 18 carbon atoms.
[0031] The “substituted or unsubstituted arylene group”
and the “substituted or unsubstituted heteroarylene group” of
L may include, for example, the same aryl group and the
heteroaryl group of the “substituted or unsubstituted aryl
group” or the “substituted or unsubstituted heteroaryl group”
of A, Ar?, and Ar®. The arylene group and the heteroarylene
group of the “substituted or unsubstituted arylene group” and
the “substituted or unsubstituted heteroarylene group” of L
may include, for example, a phenylene group, a naphthalene
group, a biphenylylene group, a thienothiophenylene group,
or apyridylene group. In an example embodiment, an arylene
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group having 6 to 14 carbon atoms may be used, and the
phenylene group and the biphenylylene group may be used.
In addition, when L is referred to as the “linker,” a nitrogen
atom (N) around an amine is directly connected to Ar” in the
amine derivative having a silyl group. For example, L is the
“linker,” i.e., a nitrogen atom (N) around an amine is directly
connected by a bond to Ar® in the amine derivative having a
silyl group, in compound 1.

[0032] Substituents for the aryl group or the heteroaryl
group of Ar', Ar?, and Ar® may include, for example, an alkyl
group, an alkoxy group, an aryl group, or a heteroaryl group.
Particular examples of the aryl group and the heteroaryl group
may be the same as those of Ar', Ar?, and Ar”.

[0033] The alkyl group as the substituent for the aryl group
or the heteroaryl group of Ar', Ar*, and Ar’ may include, for
example, a methyl group, an ethyl group, a propyl group, an
isopropyl group, acyclopropyl group, a butyl group, an isobu-
tyl group, a tert-butyl group, a cyclobutyl group, a pentyl
group, an isopentyl group, a neopentyl group, a cyclopentyl
group, a hexyl group, a cyclohexyl group, an heptyl group, a
cycloheptyl group, an octyl group, a nonyl group, a decyl
group, or the like.

[0034] The alkoxy group as the substituent for the aryl
group ot the heteroaryl group of Ar', Ar?, and Ar® may
include, for example, a methoxy group, an ethoxy group, an
N-propoxy group, an isopropoxy group, an n-butoxy group,
an isobutoxy group, a tert-butoxy group, an n-pentyloxy
group, a neopentyl group, an n-hexyloxy group, an n-hepty-
loxy group, an n-octyloxy group, a 2-ethylhexyloxy group, a
nonyloxy group, a decyloxy group, a 3,7-dimethyloctyloxy
group, or the like.

[0035] Substituents of the arylene group or the het-
eroarylene group of L may include, for example, an alkyl
group, an alkoxy group, an aryl group, a heteroaryl group, or
the like. Particular examples of the aryl group and the het-
eroaryl group may be the same as the alkyl group, the alkoxy
group, the aryl group, and the heteroaryl group explained as
the aryl group or the heteroaryl group of Ar', Ar?, and Ar®.

[0036] Substituents of the silyl group substituted into at
least one of Ar', Ar?, and Ar® may include, for example, an
alkyl group, an alkoxy group, an aryl group, or a heteroaryl
group. Particular examples of the aryl group and the het-
eroaryl group may be the same as the alkyl group, the alkoxy
group, the aryl group, and the heteroaryl group explained as
the substituent of the aryl group or the heteroaryl group of
Ar', Ar*, and Ar®. In an example embodiment, the alkyl group
and the aryl group may be used. For example, a methyl group
and a phenyl group may be used. In addition, the silyl group
substituted into at least one of Ar', Ar?, and Ar’ may include
a trialkylsilyl group of 3 to 18 carbon atoms or a triarylsilyl
group of 18 to 30 carbon atoms.

[0037] Theamine derivative having a silyl group according
to an example embodiment and represented by compound (I)
may include, for example, the compounds represented by the
following Formulae 3 to 48, however the compounds are not
limited thereto.
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[0038] Theamine derivative having a silyl group according
to an example embodiment represented by compound (1)
may include, for example, the above compounds 1, 2, 3, 4, 5,
6,8, 15,16,17,18,19, 20,21, 22, 23, 24, 25, 26, 27, 28, 29,
30,31,32,37,38,40,42,44,45, 46,49, 50,53, 54, 55, 56,57,
59, 60, 61, 62, 63, 64, 74,77,79, 85, 87, 88, 89, 92, 96, 98,
101, 102, 107, and 110. In an example embodiment, the
amine derivative may include, for exanple, the above com-
pounds 1, 2,3, 4,6,15,16,17, 18,19, 20,21, 22, 23, 24, 25,
26,27,28,29,30,31,32,37,40, 44,45,46,49, 53,54, 55, 56,
57,59,60,61,62,63,77,85,87, 88,89, 96,101,102, 107, and
110.

[0039] The above amine derivatives having a silyl group
according to an example embodiment may be used as the

materials for the organic EL device. In the amine derivative
having a silyl group according to an example embodiment
represented by general formula (I), at least one among the
substituted or unsubstituted aryl group or the substituted or
unsubstituted heteroaryl group of Ar', Ar?, and Ar’, con-
nected to the nitrogen atom (N) of an amine or a linker (L)
may be substituted with the substituted or unsubstituted silyl
group exhibiting strong electron durability. The amine deriva-
tive having a silyl group according to an example embodi-
ment may be stable with respect to the electrons and may be
used as a material for the organic EL, device, e.g., as the
material of a hole transport layer adjacent to an emission
layer. By using the amine derivative having a silyl group
according to an example embodiment as the material of the
hole transport layer, the electron durability of the hole trans-
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port layer may be improved, and the deterioration of a hole
transport material due to the electrons invading the hole trans-
port layer may be restrained, which may help realize an
organic EL device having long life.

[0040] Inaddition, the amine derivative having asilyl group
according to an example embodiment may be used, for
example, as the material of a hole injection layer. When the
amine derivative having a silyl group is used as the material of
the hole injection layer, the deterioration of the hole injection
layer due to the electrons may be restrained. Therefore, the
long life of the organic EL device may be realized like the
case when the amine derivative having a silyl group is used as
the material of the hole transport layer.

[0041]

[0042] An organic ELL device may have, for example, a
structure as illustrated in FIG. 1.

[0043] FIG. 1 is a schematic cross-sectional view of an
organic EL device 100 according to an example embodiment
when an amine derivative is used as the material of the organic
EL device. Referring to FIG. 1, the organic EL device 100
may include a glass substrate 102, a positive electrode 104
disposed on the glass substrate 102, a hole injection layer 106
disposed on the positive electrode 104, a hole transport layer
108 disposed on the hole injection layer 106, an emission
layer 110 disposed on the hole transport layer 108, an electron
transport layer 112 disposed on the emission layer 110 and a
negative electrode 116 disposed on the electron transport
layer 112. The electron transport layer 112 may play the role
as an electron injection layer.

[0044] With respect to the hole injection layer 106 and the
hole transport layer 108 constituting the organic EL device,
an amine derivative according to an example embodiment
may be used as at least one material among the material for
the hole injection layer and the material for the hole transport
layer, thereby increasing the life of the organic EL device.

[0045] As described above, the amine derivative having a
silyl group according to an example embodiment may pro-
vide electron durability, and may be used as the material of the
hole transport layer or the material of the hole injection layer
of the organic EL device. According to another example
embodiment, the amine derivative having a silyl group
according to an embodiment may be used as a host material in
an emission layer.

[0046] The following Examples and Comparative
Examples are provided in order to highlight characteristics of
one or more embodiments, but it will be understood that the
Examples and Comparative Examples are not to be construed
as limiting the scope of the embodiments, nor are the Com-
parative Examples to be construed as being outside the scope
of the embodiments. Further, it will be understood that the
embodiments are not limited to the particular details
described in the Examples and Comparative Examples.

[Embodiment of Organic EL Device]

Examples

[0047] With respect to the amine derivative having a silyl
group, synthetic examples of the above compounds 1, 3, 61,
and 63 will be explained herein below.

[0048]
[0049] In the following Formula 49, a synthetic process of

compound 1 of the amine derivative having a silyl group
according to an example embodiment is illustrated.

[Synthesis of Compound 1]

Jun. 5,2014

[Formula 49]

Pdy(dba);*CHCly
(t-Bu)sP

NaO(t-Bu)
D ———
toluene

80° C.

[0050] Compound 1 according to an example embodiment
was synthesized by the following method.

[0051] Into a reaction vessel, compound A (1.57 g, 4.33
mmol), compound B (1.50 g, 3.61 mmol), Pd,(dibenzylide-
neacetone), .CHCI; (0.37 g, 36 mmol), and toluene (36 mL)
were added. Then, tri(t-butyl)phosphine (0.93 mL, 1.44
mmol, 1.56 M) and sodium t-butoxide (1.04 g, 10.8 mmol)
were added. The inside of the reaction vessel was purged with
nitrogen gas, and the reactant was stirred at 80° C. for 4 hours.
After cooling, water was added into the reactant, and an
organic layer was extracted. The organic layer thus obtained
was dried using anhydrous magnesium sulfate, and filtered,
and the filtrate was concentrated by using a rotary evaporator.
The crude product thus obtained was purified by means of a
silica gel column chromatography (developing solvent:
dichloromethane/hexane), and the solid thus obtained was
recrystallized using toluene/hexane to obtain 2.26 g of the
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target product of compound 1 as a solid of a white powder.
The yield was 90% (FAB-MS: C51H41NSi, measured value
695).

[0052]

[0053] Inthe following Formula 50, a synthetic process of
compound 3 of the amine derivative according to an example
embodiment is illustrated.

[Synthesis of Compound 3]

[Formula 50]
O +
l NH
S
C
Br
Pdy(dba)3*CHCI3
(t-Bu);P
NaO(t-Bu)
Si _—
toluene
80° C.

)

3§

[0054] Compound 3 according to an example embodiment
was synthesized by the following method.

Jun. 5,2014

[0055] Into a reaction vessel, compound C (1.52 g, 4.33
mmol), compound B (1.50 g, 3.61 mmol), Pd,(dibenzylide-
neacetone); .CHCI; (0.37 g, 36 mmol), and toluene (36 mL)
were added. Then, tri(t-butyl)phosphine (0.93 mlL, 1.44
mmol, 1.56 M) and sodium t-butoxide (1.04 g, 10.8 mmol)
were added. The inside of the reaction vessel was purged with
a nitrogen gas, and the reactant was stirred at 80° C. for 4
hours. After cooling, water was added into thereactant, and an
organic layer was extracted. The organic layer thus obtained
was dried using anhydrous magnesium sulfate, and filtered,
and the filtrate was concentrated by using a rotary evaporator.
The crude product thus obtained was purified by means of a
silica gel column chromatography (developing solvent:
dichloromethane/hexane), and the solid thus obtained was
recrystallized using toluene/hexane to obtain 1.00 g of the
target product of compound 3 as a solid of a white powder.
The yield was 40% (FAB-MS: C48H35NSSi, measured value
685).

[0056]

[0057] Inthe following Formula 51, a synthetic process of
compound 61 of the amine derivative according to an
example embodiment is illustrated.

[Synthesis of Compound 61]

[Formula 51]

Q

Si

Pd(dba),
(t-Bu)sP
NaO(t-Bu)
_—
toluene

reflux
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[0058] Compound 61 according to an example embodi-
ment was synthesized by the following method.

[0059] Into a reaction vessel, compound D (0.70 g, 1.44
mmol), compound F (0.71 g, 1.44 mmol), Pd(dba), (0.04 g,
0.07 mmol), and toluene (36 mL) were added. Then, tri(t-
butyl)phosphine (0.14 mL, 0.28 mmol, 2.00 M) and sodium
t-butoxide (0.21 g, 2.16 mmol) were added. The inside of the
reaction vessel was purged with a nitrogen gas, and the reac-
tant was refluxed for 6 hours while stirring. After cooling,
water was added into the reactant, and an organic layer was
extracted. The organic layer thus obtained was dried using
anhydrous magnesium sulfate, and filtered, and the filtrate
was concentrated by using a rotary evaporator. The crude
product thus obtained was purified by means of a silica gel
column chromatography (developing solvent: toluene/hex-
ane), and the solid thus obtained was recrystallized using
dichloromethane/hexane to obtain 1.15 g of the target product
of compound 61 as a solid of a white powder. The yield was
89% (FAB-MS: C66H48N2Si, measured value 897).

[0060] [Synthesis of Compound 63]

[0061] In the following Formula 52, a synthetic process of
compound 63 of the amine derivative according to an

example embodiment is illustrated.

NH

[Formula 52]

J
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[0062] Compound 63 according to an example embodi-
ment was synthesized by the following method.

[0063] Into a reaction vessel, compound D (1.00 g, 2.06
mmol), compound B (0.85 g, 2.06 mmol), Pd(dba), (0.06 g,
0.10 mmol), and toluene (10 mL) were added. Then, tri(t-
butyl)phosphine (0.03 mL, 0.06 mmol, 2.00 M) and sodium
t-butoxide (0.30 g, 3.08 mmol) were added. The inside of the
reaction vessel was purged with a nitrogen gas, and the reac-
tant was refluxed for 4 hours while stirring. After cooling,
water was added into the reactant, and an organic layer was
extracted. The organic layer thus obtained was dried using
anhydrous magnesium sulfate, and filtered, and the filtrate
was concentrated by using a rotary evaporator. The crude
product thus obtained was purified by means of a silica gel
column chromatography (developing solvent: toluene/hex-
ane), and the solid thus obtained was recrystallized using
dichloromethane/hexane to obtain 1.59 g of a target product
as a solid of a white powder. The yield was 94% (FAB-MS:
C60H44N,Si, measured value 821).

[0064] [Organic EL Device]

[0065] Hereinafter, an organic EL device of Example 1, in
which the compound 1 is used as the material of the organic
EL device according to an example embodiment in a hole
transport layer will be explained.

[0066] [Manufacturing Method of Organic EL Device
According to Example 1]

[0067] Theorganic EL device of Example 1 according to an
example embodiment was manufactured by a vacuum depo-
sition method according to the following order. First, the
surface of an ITO-glass substrate patterned and washed in
advance was treated with ozone. The thickness of the ITO
layer was about 150 nm. After the ozone treatment, a layer
was formed using 4,4',4"-tris(N,N-(2-naphthyl)pheny-

63
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lamino)triphenylamine (2-TNATA, thickness of about 60 nm)
as a hole injection material on the ITO layer.

[0068] After that, a layer was formed using compound 1
according to an example embodiment as a hole transport
material, and another layer was formed by co-depositing a
layer obtained by doping 1,1,4,4-tetraphenyl-1,3-butadiene
(TPB) with the ratio of 3% with respect to 9,10-di(2-naph-
thyl)anthracene (f-ADN) as an emission material (25 nm).

[0069] Then, a layer was formed using tris(8-quinolinato)
aluminum (Alq,) as an electron transport material (25 nm),
and lithium fluoride (LiF) as an electron injection material
(1.0 nm) and aluminum as a negative electrode (100 nm) were
deposited in order, thereby manufacturing an organic EL
device 200.

[0070] In Example 2, an organic EL device was manufac-
tured by performing the same method as described in
Example 1 except for using compound 3 instead of compound
1 used in Example 1.

[0071] In Example 3, an organic EL device was manufac-
tured by performing the same method as described in
Example 1 except for using compound 61 instead of com-
pound 1 used in Example 1.

[0072] In Example 4, an organic EL device was manufac-
tured by performing the same method as described in
Example 1 except for using compound 63 instead of com-
pound 1 used in Example 1.

[0073] In Comparative Examples 1 and 2, organic EL
devices were manufactured by performing the same method
as described in Example 1 except for using the following
compound 53 for Comparative Example 1 and the following
compound 54 for Comparative Example 2 instead of com-
pound 1 used in Example 1 as the compounds forming the
materials of the hole transport layers of the organic EL
devices.

[Formula 53]

Comparative compound 1

N
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[0074] The schematic diagram of the organic EL, device
200 thus manufactured in Examples 1 to 4 and Comparative
Examples 1 and 2 is illustrated in FIG. 2. The organic EL
device 200 includes a positive electrode 204, a hole injection
layer 206 disposed on the positive electrode 204, a hole injec-
tion layer 206 disposed on the positive electrode 204, a hole
transport layer 208 disposed on the hole injection layer 206,
an emission layer 210 disposed on the hole transport layer
208, an electron transport layer 212 and an electron injection
layer 214 disposed on the emission layer 210, and a negative
electrode 216 disposed on the electron injection layer 214.

[0075] The device performance of the organic EL device
200 thus manufactured in Examples 1 to 4 and Comparative
Examples 1 and 2, is illustrated in the following Table 1.

TABLE 1

Hole Current efficiency  Life (hr)

transport Veltage (cd/A) (@10 (@1000

material V) mA/cm?) ed/m?)
Example 1 Compound 1 7.1 6.4 1,700
Example 2 Compound 13 7.0 6.3 1,800
Example 3 Compound 61 6.7 6.9 2,000
Example 4 Compound 63 5.8 6.7 1,900
Comparative ~ Comparative 7.5 6.2 1,500
Example 1 compound 1
Comparative ~ Comparative 8.1 5.3 1,200
Example 2 compound 2
[0076] Inaddition, the electroluminescent properties of the

organic EL device 200 thus manufactured were evaluated by
using a C9920-11 luminance alignment property measuring
apparatus of Hamamatsu Photonics.

[0077] According to Table 1, the organic EL devices of
Examples 1 to 4 have longer life than that of the organic EL
devices of Comparative Examples 1 and 2.

[0078] By way of summation and review, an organic elec-
troluminescence device (herein referred to as an organic EL
device) may include a multiple layers of an emission layer
and other layers such as a carrier (hole, electron) transport
layer.

[0079] As described above, embodiments relate to an
amine derivative that may be used as an organic electrolumi-
nescence material, e.g., an organic electroluminescence
material such as a hole transport material, etc., and an organic
electroluminescence device using the same.
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[0080] When light is emitted by the recombination of holes
and electrons near the interface of an emission layer and a
hole transport layer, electrons that could not participate in the
recombination may invade the hole transport layer and dam-
age a hole transport material, which may deteriorate a device.
According to an example embodiment, the deterioration
mechanism of a device caused by electrons invading the hole
transport layer may be restrained, and an organic EL device of
which life is increased, and an organic EL. material for real-
izing the organic EL device may be provided.

[0081] According to an example embodiment, an organic
EL device having improved life, and an organic EL material
for realizing thereof may be provided.

[0082] Theamine derivative having a silyl group according
to an example embodiment includes the silyl group, and may
provide electron durability. The amine derivative may be used
for a material for conducting stable hole transport with
respect to electrons. By using the amine derivative having a
silyl group according to an embodiment, the deterioration of
a device due to electrons invading a hole transport layer may
be restrained, and the life of the device may be increased.

[0083] Examples of using the amine derivative having a
silyl group according to an example embodiment as the hole
transport material of the organic EL. device are described
above. In addition, the amine derivative having a silyl group
according to an example embodiment may be used in other
light-emitting devices or light-emitting apparatuses. In addi-
tion, the organic EL device illustrated in FIGS. 1 and 2 cor-
responds to an organic EL display of a passive matrix driving
type, but an organic EL display of an active matrix driving
type may also be formed.

[0084] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.
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What is claimed is:
1. An amine derivative represented by compound (1) of
following Formula 1:

[Formula 1]

M

wherein,

each of Ar', Ar* and Ar® independently represents a sub-
stituted or unsubstituted aryl group, or a substituted or
unsubstituted heteroaryl group, at least one of Ar', Ar?,
and Ar? being substituted with a substituted or unsubsti-
tuted silyl group, and

L is a linker, a substituted or unsubstituted arylene group,

or a substituted or unsubstituted heteroarylene group.

2. The amine derivative as claimed in claim 1, wherein at
least one of Ar!, Ar?, and Ar° is the substituted or unsubsti-
tuted heteroaryl group.

3. The amine derivative as claimed in claim 1, wherein each
of Ar* and Ar® independently is the substituted or unsubsti-
tuted aryl group.

4. The amine derivative as claimed in claim 1, wherein each
of Ar' and Ar? independently is an aryl group having 6 to 18
carbon atoms, and Ar” is a substituted or unsubstituted diben-
zohetero group.

5. The amine derivative as claimed in claim 1, wherein the
silyl group substituted into at least one of Ar*, Ar®, and Ar® is
a triarylsilyl group of 18 to 30 carbon atoms or a trialkylsilyl
group of 3 to 18 carbon atoms.

6. The amine derivative as claimed in claim 1, wherein each
of Ar' and Ar? is substituted with a silyl group.

7. The amine derivative as claimed in claim 1, wherein each
of Ar', Ar?, and Ar” is substituted with a silyl group.

8. The amine derivative as claimed in claim 1, wherein L is
a linker or an arylene group having 6 to 14 carbon atoms.

9. A material for an organic electroluminescence device,
the material comprising the amine derivative as claimed in
claim 1.

10. A hole transport material for an organic electrolumi-
nescence device, the hole transport material comprising the
amine derivative as claimed in claim 1.

11. An organic electroluminescence device comprising at
least an emission layer and a hole transport layer disposed
betweena negative electrode and a positive electrode, the hole
transport layer including the amine derivative as claimed in
claim 1.
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