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ORGANIC ELECTRONIC MATERIAL

TECHNICAL FIELD

[0001] This invention relates to a new type of organic blue
light-emitting OLED produced by organic electronic mate-
rial, which belongs to OLED display technology field.

BACKGROUND ART

[0002] OLED, as a new type of display technology, has
unique advantages such as self-illumination, wide viewing
angle, low power consumption, high efficiency, thin, rich
colors, fast response, extensive application temperature
range, low driving voltage, applicable for flexible and trans-
parent display panel, and environmental friendliness, etc..
Therefore, OLED technology can be applied to flat panel
displays and new generation of lighting, or can be used as
backlight of LCD.

[0003] OLED is a device made through spin-coating or
depositing organic material layers between two electrodes. A
classic three-layer OLED comprises a hole transport layer, a
light emitting layer and an electron transport layer. The holes
injected from the anode and hopping through the hole trans-
port layer, and the electrons injected from the cathode and
hopping through the electron transport layer combine to form
excitons in the light emitting layer and emit light. By chang-
ing the materials of the light emitting layer, the OLED can
emit red, green and blue light. Therefore, stable, efficient
organic light-emitting materials with pure colors play an
important role in the application and promotion of OLEDs,
and are urgently needed for the application and promotion of
large area panel display in OLEDs.

[0004] Among three primary colors (red, blue, green), the
red and green emitting materials have made great develop-
ment, which also meet the market demands of the panels.
There are a series of commercially available materials for the
blue light emission, such as 4,4'-bis(2,2'-diphenyl vinyl)-1,
1"-bipheny! (DPVBi) compounds produced by Idemitsu are
widely used in the early period. The devices made by this type
of compounds have high efficiency, but these materials often
have poor stability, and even worse, this type of compounds
often emit sky-blue light, with CIE >0.15. Therefore, its poor
stability and impure color greatly restrict the application of
this type of compounds in the full-color display devices.
Some other blue-light materials, such as ADN and tetra-butyl
perylene made by Kodak, have relatively poor luminous effi-
ciency and cannot be widely used.

(DPVBi)
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(Tetra-butyl perylene)

(ADN)

SUMMARY OF THE INVENTION

[0005] In the present invention, a kind of blue light-emit-
ting OLED with good electroluminescent efficiency, excel-
lent color purity and long lifetime is provided to overcome the
deficiencies of the above devices.

[0006] An organic light-emitting device comprises an
anode, a cathode, and one or more organic layers, wherein the
said organic layer contains at least one compound having the
formula I:

O

R, R;3
“ O “
" O .
Ar,—Ar, /
R; R¢

[0007] Wherein, R,-Rg independently represent hydrogen,
deuterium, halogen, cyano, nitro, C1-C8 alkyl, C1-C8 alkoxy,
C6-C30 substituted or unsubstituted aryl, C3-C30 substituted
or unsubstituted heteroaryl containing one or more heteroat-
oms, C2-C8 substituted or unsubstituted alkenyl, C2-C8 sub-
stituted or unsubstituted alkynyl, wherein, Ar, -Ar, represent
independently C6-C60 substituted or unsubstituted aryl,
C3-C60 substituted or unsubstituted heteroaryl containing
one or more heteroatoms, triaryl (C6-C30) amine.

[0008] Preferably, wherein R -R; independently represent
hydrogen, halogen, cyano, nitro, C1-C8 alkyl, C1-C8 alkoxy,
C2-C8 substituted or unsubstituted alkenyl, C2-C8 substi-
tuted or unsubstituted alkynyl, C1-C4 alkyl substituted or
unsubstituted phenyl, C1-C4 alkyl substituted or unsubsti-
tuted naphthyl ; Ar,-Ar, independently represent C1-C4 alkyl
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or C6-C30 aryl substituted phenyl, C1-C4 alkyl or C6-C30
aryl substituted naphthyl, phenyl, naphthyl, N-aryl (C6-C30)
or C1-C4 alkyl-substituted carbazolyl, dibenzothiophenyl,
dibenzofuranyl, anthryl, phenanthryl, pyrenyl, perylenyl,
fluoranthenyl, (9,9-di-alkyl) fluorenyl, (9,9-dialkyl-substi-
tuted or unsubstituted aryl) fluorenyl, 9,9-spiro-fluorenyl.
[0009] Preferably, wherein R -R, independently represent
hydrogen, halogen, C1-C4 alkyl, C1-C4 alkyl substituted or
unsubstituted phenyl, C1-C4 alkyl substituted or unsubsti-
tuted naphthyl; preferably, Ar,-Ar, independently represent
phenyl, tolyl, t-butyl phenyl, naphthyl, methyl naphthalene,
biphenyl, diphenyl phenyl, naphthyl phenyl, diphenyl-biphe-
nyl, biaryl amine pheny, N-phenyl-carbazolyl, (9,9-di-alkyl)
fluorenyl, (9,9-dialkyl-substituted or unsubstituted phenyl)
fluorenyl, 9,9-spiro-fluorenyl.

[0010] Preferably, wherein, R, R,, R, R, are hydrogen,
R,, R;, Rg, R, independently represent hydrogen, fluorine,
methyl, ethyl, propyl, isopropyl, tert-butyl, phenyl, naphthyl;
Ar,-Ar, independently represent phenyl, tolyl, naphthyl,
methyl naphthyl, biphenyl, diphenyl phenyl, naphthyl phe-
nyl, diphenyl-biphenyl, (9,9-di-alkyl) fluorenyl, (9,9-dim-
ethyl-substituted or unsubstituted phenyl) fluorenyl, 9,9-
spiro-fluorenyl.

[0011] Preferably, wherein Ar,, Ar;. Ar, independently
represent phenyl, naphthyl, biphenyl, Ar, is phenyl, naphthyl,
biphenyl, diphenyl phenyl, naphthyl phenyl, diphenyl-biphe-
nyl, (9,9-di-alkyl) fluorenyl, (9-tolyl, 9'-phenyl) fluoreny],
9,9-spiro-fluorenyl.

[0012] Preferably, wherein R,, R;, Rs, R, are hydrogen,
Ar,, Ar,, Ar, independently represent phenyl, naphthyl.
[0013] Preferably, the said compound with formula (I) is

the compound with the following structures:
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[0014] The said organic layers is one or more layers that
may contain hole injection layer, hole transport layer, light
emitting layer, hole blocking layer and electron transport
layer. It should be particularly noted that, not all organic
layers are necessary according to the needs.

[0015] The said hole transport layer, electron transport
layer and/or light emitting layer may contain the compound
with formula (I).

[0016] The said compound with formula () is located at the
light emitting layer.

[0017] The OLED in the present invention comprises a
light-emitting layer, and the emission wavelength is within
the range of 380-740 nm, covering the entire white zone.
Preferably, the emission is within the range of 380-550 nm,
and more preferably in the blue region within the range of
440-490 nm.

[0018] The said light-emitting layer is a non-doped system
or guest-host doped system composed of host material and
guest material.

[0019] The said compound with formula (I) is host material
and/or guest material.

[0020] Inthe doped system, the concentration of host mate-
rial is 20-99.9% of the whole light emitting layer in weight,
preferably 80-99%, more preferably 90-99%; while the con-
centration of guest material is 0.01-80% of the whole light
emitting layer in weight, preferably 1-20%, more preferably
1-10%.

[0021] The total thickness of the organic layers of elec-
tronic device in the present invention is 1-1000 nm, prefer-
ably 1-500 nm, more preferably 50-300 nm.

[0022] The said organic layer can be formed as thin film by
vacuum evaporating or spin coating.
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[0023] As mentioned above, the said compound with for-
mula (I) in the present invention is examplified as follows, but
not limited to the structures as below:
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[0024] The materials of the hole transport layer and hole
injection layer in the present invention should have good hole
transport performance, which can effectively transport the
holes from the anode to the organic light emitting layer. The
materials used can include small molecule or polymer organic
materials, including but not limited to triaryl amine com-
pounds, benzidine compounds, thiazole compounds, oxazole
compounds, imidazole compounds, fluorene compound,
phthalocyanine compounds, dipyrazino [2,3-f:2',3'-h]qui-
noxaline-2,3,6,7,10,11-hexacarbonitrile (HAT-CN), 2,3,5,6-

tetrafluoro-7,7,8,8-tetracyano-quinodimethane (F4-TCNQ),
polyvinyl carbazole, polythiophene, polyethylene, polysty-
rene sulfonic acid.

[0025] Theorganic light emitting layer in the present inven-
tion can contain, in addition to the invented anthracene vinyl
compounds, the following but not limited to the following
compounds: naphthalene compounds, pyrene compounds,
fluorene compounds, phenanthrene compounds, chrysene
compounds, fluoranthene compounds, anthracene com-
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pounds, pentacene compounds, perylene compound, bi-aryl
vinyl compounds, triphenylamine vinyl compounds, amine
compounds, benzimidazole compounds, furan compounds
and organic metal chelate compounds.

[0026] The organic electron transport material of the

organic electronic devices in the present invention should
have good electron-transport performance, which can effi-
ciently transport electrons from the cathode to the light emit-
ting layer. These materials can be selected from the following
compounds, but not limited to oxazole, thiazoles compounds,
triazole compounds, triazine compounds, tri-aza benzene
compounds, quinoxaline compounds, di-aza anthracene
compounds, silicon-containing heterocyclic compounds,
quinoline compounds, phenanthroline compounds, metal
chelates, fluoro-substituted benzene compounds.

[0027] One electron injection layer can be added to the
organic electronic device of the present invention as required.
The electron injection layer can effectively inject electrons
from the cathode into the organic layer, and could be mainly
selected from alkali metals or alkali metal compounds, or
selected from alkaline earth metals or alkaline earth metal
compounds, including but not limited to the following:
lithium, lithium fluoride, lithium oxide, lithium nitride, 8-hy-
droxyquinolato lithium, cesium, cesium carbonate, 8-hy-

Br
OH
/ Pd(PPhy)
B\ + =
OH
Br
Br

\OCHZCH3
+ P(OCH,CH3); —=
Br
1.2
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droxyquinolato cesium, calcium, calcium fluoride, calcium
oxide, magnesium, magnesium fluoride, magnesium carbon-
ate, magnesium oxide.

[0028] Experimental results show that, the OLEDs in the
present invention have advantages of good light-emitting effi-
ciency, excellent color purity and long lifetime.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a structural drawing of the device, of
which, 10 denotes a glass substrate, 20 denotes an anode, 30
denotes a hole injection layer, 40 denotes a hole transport
layer, 50 denotes a light emitting layer, 60 denotes an electron
transport layer, 70 denotes an electron injection layer, 80
denotes a cathode.

[0030] FIG. 2 is the 'H NMR spectrum of compound 110.
DETAILED DESCRIPTIONS OF THE
PREFERRED EMBODIMENTS
[0031] In the following, the present invention is described

in details by giving the following examples.

Embodiment 1

[0032] Synthesis of Compound 110

(CH3);COK

o
|| ocmcH DMF
P/ 2~H3

oo
9,

1-3
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[0033] Synthesis of Intermediate 1-1

[0034] To a 1 L single-necked flask, was added 25.5 g
1-naphthaleneboronic acid and 25 g bromobenzaldehyde,
400 ml dioxane, 80 ml 2 M potassium carbonate solution, 1.0
gtetrakis(triphenylphosphine)palladium under the protection
of nitrogen. The mixture was refluxed for 12 hours, cooled
down, and extracted three times with ethyl acetate. The
organic phase was dried over anhydrous sodium sulfate, con-
centrated, and recrystallized from ethanol to yield 29 g solid

(92%).
[0035] Synthesis of Intermediate 1-3
[0036] Toa500 mlsingle-neck flask, was added 25 g p-bro-

mobenzyl bromide and 49.8 ml triethyl phosphite (1-2). The
mixture was refluxed for 2 hours, then the excess triethyl
phosphate was removed. 23.4 g intermediate 1-1, 250 ml
DMEF, and 16.8 g potassium tert-butoxide were added into the
flask in an ice bath. The resulting mixture was allowed to
warm to the room temperature, and stirred overnight. The
reaction mixture was poured into distilled water, filtered, and
the precipitate was recrystallized from ethanol to yield 31.8 g
product (83%).

[0037] Synthesis of Intermediate 1-4

[0038] To allL one-neck flask, was added 45 g 3,5-diphe-
nylphenyl boronic acid and 42.5 g 1-bromo-4-iodobenzene,
450 ml dioxane, 150 ml 2M potassium carbonate aqueous
solution, and 1.7 gtetrakis(triphenylphosphine)palladium
under nitrogen. The mixture was refluxed for 12 hours, cooled
down, and extracted three times with ethyl acetate. The
organic phase was dried over anhydrous sodium sulfate, con-
centrated, and the crude product was recrystallized from etha-
nol to yield 54.6 g product (95%).

[0039] Synthesis of Intermediate 1-5

[0040] With the protection of nitrogen, 20 g intermediate
1-4 and 300 m1 THF were added into a 1 L three-necked flask.
To the above solution was added dropwise 21 m12.5M n-butyl
lithium under -78° C. and kept for 2 hours. Then 16.6 g
triisopropyl borate was added and kept for another hour. The
mixture was allowed to warm to room temperature and

Br
B(O—i-Pr);
THF

2-3

948

n-Buli,
B(O—i-Pr)3
—_—
THF

Q‘O ol
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reacted for another 12 hours. The reaction mixture was neu-
tralized with 2N dilute hydrochloric acid, and extracted three
times with ethyl acetate. The resulting organic phase was
dried over anhydrous sodium sulfate, concentrated, and the
crude product was recrystallized from ethyl acetate and
n-hexane to yield 14 g product (78%).

[0041] Synthesis of Intermediate 1-6

[0042] To a 500 ml single-neck flask, was added 20 g inter-
mediate 1-3, 14 g 9-anthraceneboronic acid, 350 ml dioxane,
70 ml potassium carbonate solution, and 0.6 g tetrakis(triph-
enylphosphine)palladium under nitrogen. The mixture was
refluxed for 12 hours, cooled down, and extracted three times
with ethyl acetate. The organic phase was dried over anhy-
drous sodium sulfate, and concentrated. The crude product
was stirred in boiling THF, cooled down, filtered, and dried to
vield 20 g product (80%).

[0043] Synthesis of Intermediate 1-7

[0044] To a 500 ml single-neck flask, was added 20 g inter-
mediate 1-6, 10.4 g NBS and 400 ml chloroform. The mixture
was stirred at 25° for 12 hours, then concentrated, and recrys-
tallized from THF and ethanol to give 17 g product (73.3%).
[0045] Synthesis of Compound 110

[0046] To a 250 ml single-neck flask, was added 5.5 g
intermediate 1-5, 7.3 g intermediate 1-7, 75 ml dioxane, 20 ml
2M potassium carbonate aquecus solution, 0.15 gtetrakis
(triphenylphosphine)palladium under nitrogen. The mixture
was refluxed for 12 hours, cooled down, and extracted three
times with ethyl acetate. The organic phase was dried over
anhydrous sodium sulfate, and concentrated. The crude prod-
uct was stirred in boiling THF, cooled down, filtered, and
dried to give 7.7 g product (75.5%). *H NMR (400 MHz,
CD,Cl,), 3:7.99-8.02 (m, 5 H), 7.88-7.95 (m, 3 H), 7.76-7.86
(m, 12 H), 7.38-7.63 (m, 22 H); MALDI-TOF-MS m/z found
786.5. C,H,, [M*] requires 786.3. The 'H NMR of com-
pound 110 is shown in FIG. 2.

Embodiment 2

[0047] Synthesis of Compound 122

HO

\

B\OH

n-Buli, Q Q

Pd(PPhs)s
+ Br l ——
) 3

B
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kg

[0048] Synthesis of Intermediate 2-2

[0049] With the protection of nitrogen, 36.3 g intermediate
(2-1) and 400 ml THF were added into a 1 L three-necked
flask, which was cooled down to =78° C. followed by adding
dropwise 50 ml 2.5M n-butyl lithium and kept stirring for 2
hours. Then 30 g triisopropyl borate was added and the mix-
ture was kept stirring at low temperature for another 1 hour
before allowed to warm to room temperature and stirred for
another 12 hours. 2N dilute hydrochloric acid was added to
neutralize the reaction mixture, which was then extracted
three times with ethyl acetate. The organic phase was dried
over anhydrous sodium sulfate, concentrated, and recrystal-
lized from ethyl acetate and n-hexane to yield 27 g product
(90%).

[0050] Synthesis of Intermediate 2-3

[0051] To a 500 ml one-neck flask, was added 25 g inter-
mediate 2-2, 14.5 g 1-bromo-4-iodobenzene, 300 ml dioxane,
60 ml 2M potassium carbonate aqueous solution, 0.6 gtet-
rakis(triphenylphosphine)palladium under nitrogen. The
mixture was refluxed for 12 hours, cooled down, and
extracted three times with ethyl acetate. The organic phase
was dried over anhydrous sodium sulfate, and concentrated.
The crude product was washed in refluxing THF, cooled
down, filtered, and dried to yield 22 g product (70%).
[0052] Synthesis of Intermediate 2-4

[0053] With the protection of nitrogen gas, 15.5 g interme-
diate 2-3 and 300 ml THF was added into a 250 ml three-
necked flask, which was cooled down to =78° C. followed by
adding dropwise 17 ml 2.5M n-butyl lithiumand kept stirring
for 2 hours. Then 10.2 g triisopropyl borate was added and the
mixture was kept stirring at low temperature for another 1
hour before allowed to warm to room temperature and stirred
for another 12 hours. 2N dilute hydrochloric acid was added
to neutralize the reaction mixture, which was then extracted
three times with ethyl acetate. The organic phase was dried
over anhydrous sodium sulfate, concentrated, and the crude
product recrystallized from ethyl acetate and n-hexane to
vield 14 g product (90%).

[0054] Synthesis of Compound 122

[0055] To a 250 ml single-neck flask was added 7 g inter-
mediate 2-3, 8 g intermediate 1-7, 120 ml dioxane, 24 ml 2M
potassium carbonate aqueous solution, 0.16 gtetrakis(triph-
enylphosphine)palladium under nitrogen. The mixture was
refluxed for 12 hours, cooled down, and extracted three times
with ethyl acetate. The organic phase was dried over anhy-
drous sodium sulfate and concentrated. The crude product
was washed in refluxing THF, cooled down, filtered and dried

40

122
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to yield 10 g product (79%). 'H NMR (400 MHz, CD,CL,.)
8:7.98-8.00 (d, J=8.4 Hz, 2 H), 7.94-7.96(d, J=7.6 Hz, 2 H),
7.89-7.91 (d, J=8.0 Hz, 2 H), 7.76-7.86 (m, 12 H), 7.65-7.67
(d,J=8.4Hz, 2 H), 7.48-7.58 (m, 11 H), 7.32-7.43 (m, 11 H),
7.09-7.17 (m, 6 H) 2.32 (s, 3 H). The calculated value of
MALDI-TOF-MS m/s C,,H,4:888.4; measured value [M*]:
888.7.

Embodiment 3

[0056] An illustrative preparation process of blue OLED
adopting the organic electronic material in the present inven-
tion is given as below.

[0057] Firstly, the transparent glass substrate 10 (with con-
ductive ITO as anode 20 above) was washed with detergent
solution, deionized water, ethanol, acetone, deionized water
in sequence, then treated with oxygen plasma for 30 seconds,
and then treated with CF_ plasma.

[0058] A 5nm-thick film of MoO; was evaporated ontop of
ITO, which 1s used as the hole injection layer 30.

[0059] A 50 nm-thick film of P1 was evaporated as the hole
transport layer 40.

[0060] A 20 nm-thick film of compound 110 was evapo-
rated above the hole transport layer as the light emitting layer
50.

[0061] A 40 nm-thick film of P2 was evaporated above the
light emitting layer as the electron transport layer 60.

[0062] Finally, a 1.2 nm-thick LiF film was evaporated as
the electron injection layer 70, and a 150 nm-thick Al film
was evaporated as the device cathode 80.

[0063] The device could achieve blue emission with lumi-
nance of 980 cd/m?, current efficiency of 4.3 cd/A, power
efficiency of 2.1 lm/W at a driving voltage of 7 V.

[0064] The said structural formula of the chemicals used in
the device

P1
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Embodiment 4 (the device fabrication procedures
were the same as that in Embodiment 3)

[0065] OLED was made using compound 122 instead of
compound 110.
[0066] The device could achieve blue emission with lumi-

nance 0f470 cd/m?, current efficiency of 4.6 cd/A, and power
efficiency of 1.95 lm/W at a driving voltage of 7 V.

Comparison Example 1

[0067] The device fabrication procedures were the same as
that in Embodiment 3. OLED was made using the following
compound P3 instead of compound 110 for comparison.
[0068] The device could achieve blue emission with lumi-
nance of 289 cd/m?, current efficiency of 2.4 cd/A, and power
efficiency of 1.1 Im/W at a driving voltage of 7 V.

[0069] The embodiments 3 and 4 are two specific applica-
tions of the material in the present invention. The OLED
devices using the invented material can achieve blue emission
with higher brightness and efficiency that in the comparison
example. Therefore, the stable material in the present inven-
tion is proved to give high efficiency and high color purity in
electroluminescent devices.

P3

Apr. 23, 2015

What is claimed is:

1. An organic light-emitting device (OLED) comprises an
anode, a cathode, and one or more organic layers, wherein the
said organic layer contains at least one compound having the
formula I:

O

R, R;
Rl O R4
Fan U
Ar—Ar;
R; R¢

Wherein, R, -Rg independently represent hydrogen, deu-
terium, halogen, cyano, nitro, C1-C8 alkyl, C1-C8
alkoxy, C6-C30 substituted or unsubstituted aryl,
C3-C30 substituted or unsubstituted heteroaryl contain-
ing one or more heteroatoms, C2-C8 substituted or
unsubstituted alkenyl, C2-C8 substituted or unsubsti-
tuted alkynyl, wherein, Ar, -Ar, represent independently
C6-C60 substituted or unsubstituted aryl, C3-C60 sub-
stituted or unsubstituted heteroaryl containing one or
more heteroatoms, triaryl (C6-C30) amine.

2. The OLED according to claim 1, wherein R, -Rg inde-
pendently represent hydrogen, halogen, cyano, nitro, C1-C8
alkyl, C1-C8 alkoxy, C2-C8 substituted or unsubstituted alk-
enyl, C2-C8 substituted or unsubstituted alkynyl, C1-C4
alkyl substituted or unsubstituted phenyl, C1-C4 alkyl sub-
stituted or unsubstituted naphthyl; Ar,-Ar, independently
represent C1-C4 alkyl or C6-C30 aryl substituted phenyl,
C1-C4 alkyl or C6-C30 aryl substituted naphthyl, phenyl,
naphthyl, N-aryl (C6-C30) or C1-C4 alkyl-substituted carba-
zolyl, dibenzothiophenyl, dibenzofuran, anthryl, phenan-
thryl, pyrenyl, perylenyl, fluoranthenyl, (9,9-di-alky1) fluore-
nyl, (9,9-dialkyl-substituted or unsubstituted aryl) fluorenyl,
9,9-spiro-fluorenyl.

3. The OLED according to claim 2, wherein R -Rg inde-
pendently represent hydrogen, halogen, C1-C4 alkyl, C1-C4
alkyl substituted or unsubstituted phenyl, C1-C4 alkyl sub-
stituted or unsubstituted naphthyl; Ar,-Ar, independently
represent phenyl, tolyl, t-butyl phenyl, naphthyl, methyl
naphthalene, biphenyl, diphenyl phenyl, naphthyl phenyl,
diphenyl-biphenyl, biaryl amine phenyl, N-phenyl-carba-
zolyl, (9,9-di-alkyl) fluorenyl, (9,9-dialkyl-substituted or
unsubstituted phenyl) fluorenyl, 9,9-spiro-fluorenyl.

4. The OLED according to claim 3, wherein, R, R, R, Ry
are hydrogen, R,, R, R¢, R, independently represent hydro-
gen, fluorine, methyl, ethyl, propyl, isopropyl, tert-butyl, phe-
nyl, naphthyl; Ar,-Ar, independently represent phenyl, tolyl,
naphthyl, methyl naphthyl, biphenyl, diphenyl phenyl, naph-
thyl phenyl, diphenyl-biphenyl, (9,9-di-alkyl) fluorenyl, (9,9-
dimethyl-substituted or unsubstituted phenyl) fluorenyl, 9,9-
spiro-fluorenyl.

5. The OLED according to claim 4, wherein Ar,, Ar;, Ar,
independently represent phenyl, naphthyl, biphenyl, Ar, is
phenyl, naphthyl, biphenyl, diphenyl phenyl, naphthyl phe-
nyl, diphenyl-biphenyl, (9,9-di-alkyl) fluorenyl, (9-tolyl,
9'-phenyl) fluorenyl, 9,9-spiro-fluorenyl.

6. The OLED according to claim 5, wherein R,, R5, R¢, R4
are hydrogen, Ar,, Ar,, Ar, independently represent phenyl,
naphthyl.
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7. The OLED according to claim 2, wherein the said com-
pound of formula (I) is as follows:
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8. The OLED according to claim 7, wherein the compound
structure is as follows:
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9. The OLED according to claim 1, wherein the said
organic layers is one or more layers that may contain hole
injection layer, hole transport layer, light emitting layer, hole
blocking layer and electron transport layer.

10. The OLED according to claim 9, wherein the said hole
transport layer, electron transport layer and/or light emitting
layer may contain the compound with formula (T).

11. The OLED according to claim 10, wherein the said
compound with formula (I) is located at the light emitting
layer.

12. The OLED according to claim 11, wherein the said
light-emitting layer is a non-doped system or guest-host
doped system composed of host material and guest material.

13. The OLED according to claim 12, wherein the said
compound with formula (I) is host material and/or guest
material.
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