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57) ABSTRACT

A light-emitting compound and a display device adopting
the light-emitting compounds as a color-developing sub-
stance. When the display device adopts an organic layer
formed of the light-emitting compound, such as a light-
emitting layer or an electron transport layer, as a blue
light-emitting material, it can display blue and has good
luminous efficiency and driving voltage characteristics.
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LIGHT-EMITTING COMPOUND AND DISPLAY
DEVICE ADOPTING LIGHT-EMITTING
COMPOUND AS COLOR-DEVELOPING

SUBSTANCE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a blue light-emit-
ting compound and a display device adopting the light-
emitting compound as a color-developing substance.

[0003] 2. Description of the Related Art

[0004] Recent advances in the information and commu-
nications industries have increased the need for high per-
formance display devices. Generally, display devices are
classified into luminous types and non-luminous types.
Luminous type display devices include cathode ray tube
(CRT) and light emitting diode (LED), and non-luminous
type display device include liquid crystal display (LCD).

[0005] As anindex of the basic performance of the display
device, there are operating voltage, power consumption,
luminance, contrast, response time, life span and display
color, among others.

[0006] The LCD, as one of the non-luminous type display
device, has been most favored recently, due to its light
weight and low power consumption. However, characteris-
tics such as response time, contrast and viewing angle
properties are unsatisfactory, leaving room for improve-
ment. Meanwhile, an electro-luminescence (EL) device has
been focused as a next generation display device which can
solve such problems.

[0007] The EL device as a spontanecous luminous type
display has a broad viewing angle, a good contrast charac-
teristic and a rapid response time. The EL device is classified
into an inorganic EL device and an organic EL device
depending on the material used for a light-emitting layer. In
particular, the organic EL device has good luminance, driv-
ing voltage and response time characteristic and can display
a multitude of colors, compared to the inorganic EL device.

[0008] FIG. 1 is a section view showing the structure of
a general EL device. Referring to FIG. 1, an anode 12 is
formed on a substrate 11. A hole transport layer 13, a
light-emitting layer 14, an electron transport layer 15, and a
cathode 16 are formed on the anode 12 in sequence. Here,
the hole transport layer 13, the light-emitting layer 14 and
the electron transport layer 15 are organic thin films formed
of an organic compound.

[0009] The organic EL device having the above structure
operates based on the following operation principle. When a
voltage is applied between the anode 12 and the cathode 16,
holes injected from the anode 12 move through the hole
transport layer 13 to the light-emitting layer 14. Meanwhile,
electrons are injected from the cathode 16 through the
electron transport layer 15 to the light-emitting layer 14.
Also, carriers are recoupled in the light-emitting layer 14 to
generate excitons. The excitons are transited from an excited
state to a ground state, so that fluorescent molecules of the
light-emitting layer emit light to form a picture.

[0010] Also, an organic EL device adopting an aromatic
diamine and aluminum complex having a low molecular
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weight has been developed by Eastman Kodak Company
(Appl. Phys. Lert. 51, 913, 1987)

[0011] 1In addition, an organic EL device adopting a poly-
mer such as poly(p-phenylenevinylene) (PPV) or poly(2-
methoxy-5-(2'-ethylhexyloxy)-1,4-phenylenevinylene) as a
material for a light-emitting layer has been disclosed
(Nature, 347, 539, 1990, and Appli. Phys. Lert. 58, 1982,
1991). However, PPV among the polymers has a poor
solubility in an organic solvent, so that it is difficult to adopt
a spin-coating so as to form a film by spin-coating method.
To solve this problem, a soluble PPV having a functional
group capable of improving its solubility in an organic
solvent has been developed. The organic EL device having
a light-emitting layer formed of PPV or a derivative of the
PPV displays a multitude of colors from green to orange.

[0012] Also, the well-known blue light-emitting com-
pound is low in luminous efficiency compared to another
color of light-emitting compound, thus a need for a new blue
light-emitting compound having a high luminous efficiency
has increased.

[0013] Accordingly, a compound having a non-conjuga-
tive spacer group such as silicon (Si) or oxygen (O) between
luminous groups of PPV, as a blue light-emitting compound,
has been suggested. However, a light-emitting layer formed
of the light-emitting compounds is not satisfactory in char-
acteristics such as a film strength.

SUMMARY OF THE INVENTION

[0014] Tt is an object of the present invention to provide a
new blue light-emitting compound capable of solving the
problems.

[0015] 1t is another object of the present invention to
provide a display device adopting the blue light-emitting
compound as a color-developing substance.

[0016] To achieve the first object of the present invention,
there is provided a light-emitting compound represented by
the chemical formula (1):

Ry
Ary R,
AI‘Z AI‘3 AI‘4
Ry | m |
Ry

— n

)

[0017] wherein

[0018] Ar,, Ar,, and Ar, are independently selected
from the group consisting of chemical bond, unsub-
stituted or substituted phenyl, unsubstituted or sub-
stituted naphthalene, unsubstituted or substituted
anthracene, unsubstituted or substituted diphenylan-
thracene, unsubstituted or substituted phenanthrene,
unsubstituted or substituted indene, unsubstituted or
substituted acenaphtene, unsubstituted or substituted
biphenyl, unsubstituted or substituted fluorene,
unsubstituted or substituted carbazole, unsubstituted
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or substituted thiophene, unsubstituted or substituted
pyridine, unsubstituted or substituted oxadiazole,
unsubstituted or substituted oxazole, unsubstituted
or substituted triazole, unsubstituted or substituted
benzothiophene, unsubstituted or substituted diben-
zofuran, and unsubstituted or substituted thiadiazole;
Ar, unsubstituted or substituted fused aromatic ring,
is selected from the group consisting of unsubsti-
tuted or substituted naphthalene, unsubstituted or
substituted anthracene, unsubstituted or substituted
diphenylanthracene, unsubstituted or substituted
phenanthrene, unsubstituted or substituted indene,
unsubstituted or substituted acenaphtene, unsubsti-
tuted or substituted fluorene, unsubstituted or sub-
stituted carbazole, unsubstituted or substituted ben-
zothiophene, and unsubstituted or substituted
dibenzofuran; R,, R,, R; and R, are independently
selected from the group consisting of hydrogen,
ethyleneoxy group, C;- C,, alkyl group, C,;-C,,
alkoxy group, aryl group, trimethylsilyl group, and
trimethylsilylaryl group; k and m are independently
0 or 1; and n is an integer from 10 to 200.

[0019] The second object of the present invention is
achieved by a display device adopting the light-emitting
compounds as a color-developing substance. Preferably, the
display device is an organic electro-luminescence (EL)
device adopting the light-emitting compounds as a color-
developing substance.

[0020] To achieve the second object of the present inven-
tion, there is provided an organic electro-luminescence
device comprising an organic layer between a pair of elec-
trodes, wherein the organic layer comprises a light-emitting
compound represented by the chemical formula (1):

Ry
ATy Rs
AIQ Ar3 Ar4
Ry m |
k
R4

— n

®

[0021] wherein

[0022] Ar,, Ar,, and Ar, are independently selected
from the group consisting of chemical bond, unsub-
stituted or substituted phenyl, unsubstituted or sub-
stituted naphthalene, unsubstituted or substituted
anthracene, unsubstituted or substituted diphenylan-
thracene, unsubstituted or substituted phenanthrene,
unsubstituted or substituted indene, unsubstituted or
substituted acenaphtene, unsubstituted or substituted
biphenyl, unsubstituted or substituted fluorene,
unsubstituted or substituted carbazole, unsubstituted
or substituted thiophene, unsubstituted or substituted
pyridine, unsubstituted or substituted oxadiazole,
unsubstituted or substituted oxazole, unsubstituted
or substituted triazole, unsubstituted or substituted
benzothiophene, unsubstituted or substituted diben-
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zofuran, and unsubstituted or substituted thiadiazole;
Ar,, unsubstituted or substituted fused aromatic ring,
is selected from the group consisting of unsubsti-
tuted or substituted naphthalene, unsubstituted or
substituted anthracene, unsubstituted or substituted
diphenylanthracene, unsubstituted or substituted
phenanthrene, unsubstituted or substituted indene,
unsubstituted or substituted acenaphtene, unsubsti-
tuted or substituted fluorene, unsubstituted or sub-
stituted carbazole, unsubstituted or substituted ben-
zothiophene, substituted
dibenzofuran; R,, R,, R; and R, are independently
selected from the group consisting of hydrogen,
ethylencoxy group, C,;-C,, alkyl group, C;-C,,
alkoxy group, aryl group, trimethylsilyl group, and
trimethylsilylaryl group; k and m are independently
0 or 1; and n is an integer from 10 to 200.

and unsubstituted or

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above objects and advantages of the present
invention will become more apparent by describing in detail
preferred embodiments thereof with reference to the
attached drawings in which:

[0024] FIG. 1 is a section view showing the structure of
a general organic electro-luminescence (EL) device; and

[0025] FIGS. 2 and 3 illustrate the process of synthesiz-
ing the compounds represented by chemical formulae (2)
and (3).

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] A light-emitting compound according to the
present invention, represented by the following chemical
formula (1), has a fused aromatic ring Ar,. Due to the fused
aromatic ring, quantum efficiency becomes approximate 1.
Accordingly, luminous efficiency of the compound repre-
sented by the formula (1) is good.

Ry
Aty R
Arz Ar3 Ar4
Ry A |
Ry

— n

)

[0027] In the chemical formula (1), Ar,, Ar,, and Ar, are
independently selected from the group consisting of chemi-
cal bond, unsubstituted or substituted phenyl, unsubstituted
or substituted naphthalene, unsubstituted or substituted
anthracene, unsubstituted or substituted diphenylanthracene,
unsubstituted or substituted phenanthrene, unsubstituted or
substituted indene, unsubstituted or substituted acenaphtene,
unsubstituted or substituted biphenyl, unsubstituted or sub-
stituted fluorene, unsubstituted or substituted carbazole,
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unsubstituted or substituted thiophene, unsubstituted or sub-
stituted pyridine, unsubstituted or substituted oxadiazole,
unsubstituted or substituted oxazole, unsubstituted or sub-
stituted  triazole, substituted ben-
zothiophene, unsubstituted or substituted dibenzofuran, and
unsubstituted or substituted thiadiazole; Ar,, unsubstituted
or substituted fused aromatic ring, is selected from the group
consisting of unsubstituted or substituted naphthalene,
unsubstituted or substituted anthracene, unsubstituted or
substituted diphenylanthracene, unsubstituted or substituted
phenanthrene, unsubstituted or substituted indene, unsubsti-
tuted or substituted acenaphtene, unsubstituted or substi-
tuted fluorene, unsubstituted or substituted carbazole,
unsubstituted or substituted benzothiophene, and unsubsti-
tuted or substituted dibenzofuran; R;, R,, R; and R, are
independently selected from the group consisting of hydro-
gen, ethyleneoxy group, C;-C,, alkyl group, C,-C,, alkoxy
group, aryl group, trimethylsilyl group, and trimethylsily-
laryl group; k and m are independently O or 1; and n is an
integer from 10 to 200.

[0028] In the chemical formula (1), the example of the
substituted phenyl includes methoxyphenyl, methylphenyl,
triphenylsilylphenyl and ethylhexyloxyphenyl, the example
of the substituted naphthalene includes methoxynaphthalene
and phenylnaphthalene, the example of the substituted
anthracene includes phenylanthracene, the example of the
substituted diphenylanthracene includes 2-phenoxy-9,10-
diphenylanthracene, the example of the substituted phenan-
threne includes phenylphenanthrene, the example of the
substituted indene includes dihexylindene, the example of
the substituted acenaphtene includes phenylacenaphtene, the
example of the substituted biphenyl includes methoxybiphe-
nyl and phenoxybiphenyl, the example of the substituted
fluorene includes dimethylfluorene, diethylfluorene, dipro-
pylfluorene, dibutylfluorene, dipentylfluorene, dihexylfluo-
rene, diheptylfluorene, dioctylfluorene, dinonylfluorene,
didecylfluorene, didodecylfluorene and diphenyl fluorene,
the example of the substituted carbazole includes N-ethyl-
hexylcarbazole, the example of the substituted thiophene
includes 5-phenylthiophene, the example of the substituted
pyridine includes phenylpyridine, the example of the sub-
stituted oxadiazole includes phenyloxadiazole and dipheny-
loxadiazole, the example of the substituted oxazole includes

unsubstituted or
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benzooxazole, the example of the substituted triazole
includes  2,5-dipheyl-1-(3'-trifluoromethylphenyltriazole,
the example of the substituted benzothiophene includes
phenylbenzothiophene, the example of the substituted
dibenzofuran includes phenyldibenzofuran, and the example
of the substituted thiadiazole includes phenylthiadiazole and
diphenylthiadiazole.

[0029] For example, the compound represented by the
chemical formula (1) according to the present invention may
be compound represented by chemical formula (2), wherein
Ar, is a single bond, Ar, and Ar, are phenyl groups, Ar; is
represented by the following structural formula:

Q)
Q)
O

[0030] ., R, is triphenylsilylphenyl group, R,, R; and R,
are all hydrogen, and k and m are both 1, or compound
represented by the chemical formulae (3), wherein R, are
phenyl groups, Ar, is represented by the following structural
formula:

[0031] R, is hydrogen, and m is 0.

@

fotonoH o
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-continued

[0032] In the formulae (2) and (3),n, and n, are each
integer from 10 to 200, and k; is O or 1.

[0033] Preferably, the compound represented by the for-
mula (1) according to the present invention has a molecular
weight of 5x10°~2x10°. This is because luminous efficiency
is good in this molecular weight range of the compound of
the formula (1). The compound represented by the formula
(1) may be used to form an organic layer, preferably, a
light-emitting layer and a hole transport layer.

[0034] Hereinafter, a method for manufacturing an organic
EL device according to the present invention will be
described.

[0035] First, a material for an anode is coated on a
substrate. Here, the substrate is a substrate used for a general
organic EL device, preferably, a glass substrate or a trans-
parent plastic substrate which is good in transparency,
surface smoothness, convenience in handling and water-
proofing characteristic. Also, indium tin oxide (ITO), tin
oxide (SnO,) or zinc oxide (ZnO), which is good in trans-
parency and conductivity, is used as a material for the anode.

[0036] A hole transport layer is formed on the anode
electrode. The compound of the formula (1) is spin-coated
on the hole transport layer to form a light-emitting layer.

[0037] Then, a metal for forming a cathode is deposited
over the light-emitting layer in a vacuum, to form a cathode,
thereby completing an organic EL device. Here, the material
for the cathode may be lithium (Li), magnesium (Mg),
aluminum (Al), an Al—Li alloy, calcium (Ca), a magne-
sium-indium (Mg—In) alloy or a magnesium-silver (Mg—
Ag) alloy.

[0038] Here, an electron transport layer may be formed
before the cathode is formed on the light-emitting layer. The
electron transport layer is formed of a general material for an
electron transport layer.

[0039] The material for the hole transport layer is not
limited to a specific material. Preferably, the material for the
hole transport layer is the compound of the formula (1),
polyvinylcarbazole (PVK) or PDPMA represented by the
following structural formula:

®

CH,

—tCHy—C9—

C=0

[0040] The organic EL device according to the present
invention may further comprise an intermediate layer for
improving characteristics of the device, between two layers
selected from the anode, the hole transport layer, the light-
emitting layer, the electron transport layer and the cathode.
For example, a buffer layer may be formed between the
anode and the hole transport layer. Such buffer layer
decreases contact resistance between the anode and the hole
transport layer, and simultaneously improves the transport
ability of holes from the anode to the light-emitting layer,
thereby improving overall characteristics of the device.

[0041] A material for the buffer layer is not limited to a
specific material. However, preferably, the material for the
buffer layer is polyethylene dioxythiophene (PEDT) or
polyaniline.

[0042] The organic EL device is formed by stacking in
sequence the anode, the hole transport layer, the light-
emitting layer, the electron transport layer and the cathode as
above. Alternatively, the order of stacking the respective
layers may be reversed such that the cathode, the electron
transport layer, the light-emitting layer, the hole transport
layer and the anode are stacked in sequence.

[0043] FIGS. 2 and 3 illustrate the process of synthesiz-
ing the compounds represented by the formulae (2) and (3).
Hereinafter, the present invention will be described in detail
through the following examples with reference to FIGS. 2
and 3. However, the present invention is not limited to the
following examples.
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SYNTHESIS EXAMPLE 1

Compound of the Formula (2) (See FIG. 2)

[0044] Anthracene was dissolved in methylene chloride,
and then the temperature of the reaction mixture was
adjusted to =5° C. 2 equiv. of bromine was added drop-wise
into the reaction mixture, and the mixture was then stirred at
room temperature for 12 hours, resulting in a compound (A)
(see FIG. 2) (yield: 85%). Tetrahydrofuran (THF) was
added to the compound (A), and tetrakis (triphenylphos-
phine)palladium and potassium carbonate (K,CO,) were
added to the mixture, and then the mixture was refluxed for
24 hours, resulting in a compound (B) (yicld: 60%).

[0045] In addition, 1,4-dibromobenzene was dissolved in
diethyl ether, and the temperature of the mixture was
adjusted to -40° C. n-butyl lithium was added drop-wise
into the reaction mixture, and then stirred at room tempera-
ture for 2 hours. Then, the temperature of the reaction
mixture was adjusted to —=78° C., and 1 equiv. of dipheny-
idichlorosilane was added drop-wise to the mixture at the
same temperature. The reaction mixture was stirred at room
temperature for 12 hours, resulting in a compound (C)
(yield: 78%).

[0046] The compound (B) was dissolved in N,N-dimethyl
formamide (DMF), and then the compound (C), palladium
(Il) diacetate ((CH;CO,),Pd), (o-tolyl);P and triethylamine
were added to the solution. The resulting reaction mixture
was heated to 100° C., and then reacted at the same
temperature for 40 hours.

[0047] After the reaction was completed, methanol was
added to the reaction mixture for precipitation. The resulting
precipitate was dissolved in chloroform, and then methanol
was added to the solution for re-precipitation. The resulting
precipitate was filtered and dried to attain the compound of
the formula (2) (yield: 85%). In the formula (2),n, is an
integer from 10 to 200.

SYNTHESIS EXAMPLE 2

Compound of the Formula (3) (See FIG. 3)

[0048] Anthracene was dissolved in methylene chloride,
and then the temperature of the reaction product was
adjusted to =5° C. 2 equiv. of bromine was added drop-wise
into the reaction mixture, and the mixture was then stirred at
room temperature for 12 hours, resulting in 9,9'-dibromoan-
thracene (A) (yield: 85%).

[0049] In addition, 4-bromobenzyl bromide and 1 equiv.
of triphenylphosphine were dissolved in benzene and then
refluxed for 12 hours, resulting in a compound (B) (yield:
95%).

[0050] Then, 4-bromobenzophenone was added to the
compound (B) for the Wittig reaction, resulting in a com-
pound (C) (yield: 60%).

[0051] Anhydrous nickel (IT) chloride (NiClL,), 2,2'-bipy-
ridine, triphenyl phosphine and zinc (Zn) powder were put
in a 3-neck round bottomed flask. The flask was purged with
argon (Ar) gas about ten times. Anhydrous DMF was added
to the reaction mixture, and the temperature of the reaction
mixture was adjusted to 50° C. The reaction mixture was
stirred for 30 minutes, the compounds (A) and (C) were
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rapidly added to the reaction mixture under nitrogen gas
atmosphere, and then the temperature of the mixture was
adjusted to 90° C. The reaction mixture was stirred for 24
hours, resulting in the compound represented by the formula
(3) (yield: 60%). In the formula (3), n, is an integer from 10
to 200 and k; is 1.

EXAMPLE 1

[0052] After forming an electrode of ITO on a glass
substrate, a composition for forming a light-emitting layer
was spin-coated on the ITO electrode to form a light-
emitting layer having a thickness of 800 A. The composition
for the light-emitting layer was prepared by dissolving 0.1 g
of the compound of the formula (2) in 5 g of dichlo-
romethane. Then, Al and Li were simultaneously vapor-
deposited on the light-emitting layer in a vacuum, to form an
Al—TLi electrode having a thickness of 1,200 A, resulting in
an organic EL device.

EXAMPLE 2

[0053] An organic EL device was manufactured by the
same method as in Example 1, except that the compound of
the formula (3) was used instead of the compound of the
formula (2) to form a light-emitting layer.

EXAMPLE 3

[0054] After forming an clectrode of ITO on a glass
substrate, a composition for forming a light-emitting layer
was spin-coated on the ITO electrode to form a light-
emitting layer having a thickness of 800A. The composition
for the light-emitting layer was prepared by dissolving 0.1 g
of the compound of the formula (2) in 5 g of dichlo-
romethane.

[0055] Then, tris(8-quinolinol)aluminum (Alq) repre-
sented by the following formula (4) was deposited on the

light-emitting layer in a vacuum, to form an electron trans-
port layer having a thickness of 200 A.

*)

O

~.

O

— .

[0056] Then, Al and Li were simultaneously vapor-depos-
ited on the electron transport layer in a vacuum, to form an
Al—TLi electrode having a thickness of 1,200 A, resulting in
an organic EL device.

EXAMPLE 4

[0057] An organic EL device was manufactured by the
same method as in Example 3, except that the compound of
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the formula (3) was used instead of the compound of the
formula (2) to form a light-emitting layer.

EXAMPLE 5

[0058] After forming an electrode of ITO on a glass
substrate, poly(p-phenylenevinylene) (PPV) was spin-
coated on the ITO electrode, to form a hole transport layer
having a thickness of 400 A

[0059] Then, the compound of the formula (2) was spin-
coated on the hole transport layer to form a light-emitting
layer having a thickness of 800 A.

[0060] Then, Al and Li were simultaneously vapor-depos-
ited on the light-emitting layer in a vacuum, to form an
Al—TLi electrode having a thickness of 1,200 A, resulting in
an organic EL device.

[0061] Turn-on voltage, luminance and color characteris-
tics of the organic EL devices manufactured in Examples 1
through 5 were measured, and the results are tabulated in
Table 1.

TABLE 1
turn-on voltage  luminance at 15 V color
classification V) (cd/m?) (EL A max)
Example 1 7 1,500 blue (465 nm)
Example 2 6 1,500 blue (450 nm)
Example 3 9 2,500 blue (450 nm)
Example 4 8 2,000 blue (450 nm)
Example 5 5 1,000 blue (450 nm)

[0062] As can be understood from Table 1, the organic EL
devices manufactured in Examples 1 through 5 displayed
blue. Also, the turn-on voltage was 10V or less, which is
nearly equal to or less than the case of using a general blue
luminous material, and the luminance was improved.

[0063] Also, the film strength of the light-emitting layer
for the organic EL devices manufactured in Examples 1
through 5 was measured.

[0064] As aresult, in the organic EL devices manufactured
in Examples 1 through 5, the light-emitting layer had good
film strength.

[0065] The light-emitting compound of the formula (1)
according to the present invention, as a blue luminous
material, is useful as a color-developing material for a
display. The organic EL device according to the present
invention, adopting an organic layer, such as a light-emitting
layer or a hole transport layer, formed of the compound of
the formula (1) can display blue and exhibits good luminous
efficiency and driving voltage characteristics.

What is claimed is:

1. Alight-emitting compound represented by the chemical
formula (1):
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Ry
LA R,
Al Arﬁ-{AQ‘\l
R,y o |
'k % |

— n

wherein

Arj, Ar,, and Ar, are independently selected from the
group consisting of chemical bond, unsubstituted or
substituted phenyl, unsubstituted or substituted naph-
thalene, unsubstituted or substituted anthracene, unsub-
stituted or substituted diphenylanthracene, unsubsti-
tuted or substituted phenanthrene, unsubstituted or
substituted indene, unsubstituted or substituted
acenaphtene, unsubstituted or substituted biphenyl,
unsubstituted or substituted fluorene, unsubstituted or
substituted carbazole, unsubstituted or substituted
thiophene, unsubstituted or substituted pyridine, unsub-
stituted or substituted oxadiazole, unsubstituted or sub-
stituted oxazole, unsubstituted or substituted triazole,
unsubstituted or substituted benzothiophene, unsubsti-
tuted or substituted dibenzofuran, and unsubstituted or
substituted thiadiazole; Ar,, unsubstituted or substi-
tuted fused aromatic ring, is selected from the group
consisting of unsubstituted or substituted naphthalene,
unsubstituted or substituted anthracene, unsubstituted
or substituted diphenylanthracene, unsubstituted or
substituted phenanthrene, unsubstituted or substituted
indene, unsubstituted or substituted acenaphtene,
unsubstituted or substituted fluorene, unsubstituted or
substituted carbazole, unsubstituted or substituted ben-
zothiophene, and unsubstituted or substituted dibenzo-
furan; R;, R,, R; and R, are independently selected
from the group consisting of hydrogen, ethyleneoxy
group, C;-C,, alkyl group, C,-C,, alkoxy group, aryl
group, trimethylsilyl group, and trimethylsilylaryl
group; k and m are independently O or 1; and n is an
integer from 10 to 200.

2. The light-emitting compound of claim 1, wherein Ar,

is a single bond, Ar, and Ar, are phenyl groups, Ar; is
represented by the following structural formula:

Q)
Q)
@)

, R, is triphenylsilylphenyl group, R,, R; and R, are all
hydrogen, and k and m are both 1.

3. The light-emitting compound of claim 1, wherein Ar,
and R, are phenyl groups, Ar; is represented by the follow-
ing structural formula:
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@)
@,
@)

, R, 1s hydrogen, and m is O.
4. The light-emitting compound of claim 1, wherein
molecular weight of the compound is 5x10°~2x107.

5. An organic electro-luminescence device comprising an
organic layer between a pair of electrodes, wherein the
organic layer comprises a light-emitting compound repre-
sented by the chemical formula (1):

Ry
ATy Rs
Arz Ar3 Ar4
Ry A m |
Ry

— 1

®

wherein

Ar,, Ar,, and Ar, are independently selected from the
group consisting of chemical bond, unsubstituted or
substituted phenyl, unsubstituted or substituted naph-
thalene, unsubstituted or substituted anthracene, unsub-
stituted or substituted diphenylanthracene, unsubsti-
tuted or substituted phenanthrene, unsubstituted or
substituted indene, unsubstituted or substituted
acenaphtene, unsubstituted or substituted biphenyl,
unsubstituted or substituted fluorene, unsubstituted or
substituted carbazole, unsubstituted or substituted
thiophene, unsubstituted or substituted pyridine, unsub-
stituted or substituted oxadiazole, unsubstituted or sub-
stituted oxazole, unsubstituted or substituted triazole,
unsubstituted or substituted benzothiophene, unsubsti-
tuted or substituted dibenzofuran, and unsubstituted or
substituted thiadiazole; Ar,, unsubstituted or substi-
tuted fused aromatic ring, is selected from the group
consisting of unsubstituted or substituted naphthalene,
unsubstituted or substituted anthracene, unsubstituted
or substituted diphenylanthracene, unsubstituted or
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substituted phenanthrene, unsubstituted or substituted
indene, unsubstituted or substituted acenaphtene,
unsubstituted or substituted fluorene, unsubstituted or
substituted carbazole, unsubstituted or substituted ben-
zothiophene, and unsubstituted or substituted dibenzo-
furan; R;, R,, R; and R, are independently selected
from the group consisting of hydrogen, ethyleneoxy
group, C;-C,, alkyl group, C,-C,, alkoxy group, aryl
group, trimethylsilyl group, and trimethylsilylaryl
group; k and m are independently O or 1; and n is an
integer from 10 to 200.
6. The organic electro-luminescence device of claim 5,
wherein Ar, is a single bond, Ar, and Ar, are phenyl groups,
Ar; is represented by the following structural formula:

Q)
Q)
@)

, R, is triphenylsilylphenyl group, R,, R; and R, are all
hydrogen, and k and m are both 1.

7. The organic electro-luminescence device of claim 5,
wherein Ar, and R, are phenyl groups, Ar; is represented by
the following structural formula:

Q)
Q)
@)

, R, is hydrogen, and m is 0.

8. The organic electro-luminescence device of claim 5,
wherein molecular weight of the compound is 5x10°~2x10°.

9. The organic electro-luminescence device of claim 5,
wherein the organic layer is a light-emitting layer or an
electron transport layer.

10. A display device adopting the light-emitting com-
pound claimed in any of claims 1 through 4 as a color-
developing substance.
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