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(7) ABSTRACT

The present invention also relates to an organic electronic
material with the structure of formula (I). It is a kind of hole
transport and injection material with good thermal stability,
high hole mobility and excellent solubility. The OLEDs pre-
pared thereof have the advantages such as good light emitting
efficiency, excellent color purity and long lifetime.
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ORGANIC ELECTRONIC MATERIAL

TECHNICAL FIELD

[0001] This invention relates to a new type of organic elec-
tronic material. By deposited into or spun into thin film
through vacuum evaporation, it is used in organic light emit-
ting diodes. Tt belongs to the organic light-emitting device
(OLED) 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, low
drive voltage, used to make flexible, bendable and transparent
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.

Structural formula I
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tion. The common hole transport materials TPD and NPB
have good hole mobility, 1.0¥10~ and 5.1%¥10~* cm*V~'S™
respectively, but their glass transition temperatures are 65° C.
and 98° C. respectively, and their stability cannot meet appli-
cation requirements of OLED. Thus, it is necessary to
develop efficient and stable OEL material, to produce highly
efficient and stable OLED:s.

SUMMARY OF THE INVENTION

[0006] In the present invention, a series of hole transport
and injecting materials with good thermal stability, high hole
mobility rate and good solubility are provided, to overcome
the deficiencies of the above compounds. OLEDs produced
by these materials have the advantages such as good EL
efficiency, excellent color purity and long lifetime.

[0007] An organic electronic material has the following
structural formula (I):

4y

[0003] OLED is a device made through spin-coating or
depositing a layer of organic material between two metal
electrodes. A classic three-layer OLED comprises a hole
transport layer, a light emitting layer and an electron transport
layer. The holes generating from the anode through the hole
transport layer and the electrons generating from the cathode
through the electron transport layer combire to form excitons
in the light emitting layer, emitting light. By changing the
material of the light emitting layer, the OLED can emit red
light, green light and blue light, and OLED can also emit the
white light through material matching in the light emitting
layer.

[0004] However, the applications of existing OLEDs are
restricted by low efficiency and short service life, therefore,
these constraints must be avoided. Lowering the energy bar-
rier between the hole injecting/transport material and the light
emitting material and improving the thermal stability of hole
transport material can facilitate to improve the efficiency and
enhance the life of OLEDs; besides, due to poor solubility of
small molecule hole-injecting/transport material, the device
can be prepared by depositing, which is not conducive to its
commercialized use. Therefore, the large-scale applications
of devices can be improved by developing the materials with
high hole mobility, to achieve the spin-coating and ink-jet
printing.

[0005] The existing hole injecting material copper phtha-
locyanine (CuPc) is not environmentally friendly due to its
slow degradation and high energy consumption for prepara-

[0008] Wherein, R,-R; independently represent hydrogen,
deuterium, halogen, cyano, nitro, C1-C8 alkyl, C1-C8 alkoxy,
C6-C30 aryl unsubstituted or substituted by one or more
substituent group R, C3-C30 heteroaryl containing one or
more heteroatoms unsubstituted or substituted by one or more
substituent group R, C2-C8 alkenyl unsubstituted or substi-
tuted by one or more substituent group R, C2-C8 alkynyl
unsubstituted or substituted by one or more substituent group
R, C8-C30 diaryl vinyl unsubstituted or substituted by one or
more substituent group R, C8-C30 diaryl ethynyl, trialkyl
silicon unsubstituted or substituted by one or more substitu-
ent group R, C6-C30 triaryl silicon unsubstituted or substi-
tuted by one or more substituent group R, C6-C30 diaryl
phosphonoso unsubstituted or substituted by one or more
substituent group R, C6-C30 aryl carbonyl unsubstituted or
substituted by one or more substituent group R, C6-C30 aryl
sulfenyl unsubstituted or substituted by one or more substitu-
ent group R, C6-C30 aryl fused ring unsubstituted or substi-
tuted by one or more substituent group R, C6-C30 substituted
or unsubstituted heteroatom-containing aryl fused ring,
C6-C30 carbazolyl unsubstituted or substituted by one or
more substituent group R, C6-C30 diaryl amine unsubstituted
or substituted by one or more substituent group R, or a spiral
structure formed between two R, groups, and the said het-
eroatoms are B, O, S, N, Se;

[0009] Ar,-Ar, represent independently C6-C30 aryl con-
taining one or more substituent group R, aryl fused ring
unsubstituted or substituted by one or more substituent group
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R, C6-C30 carbazolyl unsubstituted or substituted by one or
more substituent group R, C6-C30 tri-aromatic amine unsub-
stituted or substituted by one or more substituent group R.

[0010] Wherein, R represent independently alkyl, five-or
six-membered ring aryl, alkoxy, deuterium, halogen, cyano,
nitro, amino.

[0011] Preferably, R,-R; are independently selected from
hydrogen, halo, C1-C8 alkyl, C6-C30 phenyl group unsub-
stituted or substituted by one or more substituent group R,
diaryl amine unsubstituted or substituted by one or more
substituent group R, C6-C30 aryl fused ring unsubstituted or
substituted by one or more substituent group R, C6-C30
carbazolyl unsubstituted or substituted by one or more sub-
stituent group R, or two R, form a spirofluorene structure;
Ar,-Ar, represent independently C6-C30 aryl containing one
or more substituent group R, aryl fused ring unsubstituted or
substituted by one or more substituent group R, C6-C30
carbazolyl unsubstituted or substituted by one or more sub-
stituent group R, C6-C30 tri-aromatic amine unsubstituted or
substituted by one or more substituent group R, wherein R
independently represents an alkyl group, a five- or six-mem-
bered ring of aryl, alkoxy, halogen.

[0012] Further preferably, wherein R -Ry are indepen-
dently selected from hydrogen, C1-C8 alkyl group, one or
more C1-C3 alkyl, C1-C3 alkoxy, aryl-substituted or unsub-
stituted phenyl, one or more C1-C3 alkyl, C1-C3 alkoxy,
aryl-substituted or unsubstituted naphthyl, one or more
C1-C3 alkyl, C1-C3 alkoxy, aryl-substituted or unsubstituted
carbazolyl or a spiral structure is formed between two R,
groups.

[0013] Further preferably, wherein R, R, are indepen-
dently selected from hydrogen, methyl, ethyl, propyl, isopro-
pyl, butyl, t-butyl, n-pentyl, isopentyl, n-hexyl, isohexyl,
cyclohexyl, n-octyl, isooctyl, C1-C3 alkyl substituted or
unsubstituted phenyl, C1-C3 alkoxy substituted or unsubsti-
tuted phenyl, naphthyl or a spiral structure is formed between
two R, groups, one or more methyl, phenyl substituted or
unsubstituted diaryl amine, one or more methyl, phenyl sub-
stituted or unsubstituted carbazolyl. R; is independently
selected from hydrogen, C1-C8 alkyl, C1-C3 substituted or
unsubstituted phenyl.

[0014] Further preferably, wherein R,, R, are indepen-
dently selected from hydrogen, methyl, ethyl, propyl, isopro-
pyl, butyl, t-butyl, n-pentyl, isopentyl, n-hexyl, isohexyl,
cyclohexyl, n-octyl, iso-octyl, phenyl, tolyl, of which, R, is
independently selected from hydrogen, C1-C3 alkyl, C1-C3
alkyl substituted or unsubstituted phenyl.

[0015] Mostpreferably, wherein R, is preferably hydrogen,
methyl, phenyl, R;, R, are independently selected from
hydrogen, methyl, t-butyl, phenyl, R1, R2 are independently
selected to form a spiro structure between hydrogen, methyl,
t-butyl, phenyl or a spiral structure is formed between two R,
groups. Ar,-Ar, are independently expressed as any one of
the groups in the table below.
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[0016] Most preferably, wherein R1, R2, R3 are indepen-
dently selected from hydrogen, methyl, phenyl, Arl-Ar2
independently represent phenyl, naphthyl or biphenyl.
[0017] The applications of above said organic electronic
materials in the fields of OLED, organic solar cells, organic
thin film transistors or organic photoreceptors.

[0018] As mentioned above, the specific embodiments in
the invention are as follows, but not limited to the structures as
below:
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[0019] The OLED produced by the material in the present
invention comprises an anode, a cathode, and a layer or mul-
tiple layers of organic layers. The said organic layer includes
at least one layer of said organic electronic material with the
structural formula I. The said organic layer includes the hole
injection layer, hole transport layer, light emitting layer, hole
blocking layer, electron transport layer and electron injection
layer, and in particular, not all organic layers are necessary
according to the demands.

[0020] The OLED in the present invention at least includes
one layer of organic material with the structural formula I
between the anode and light emitting layer, which can exist as
a separate layer, or as one kind of mixed component.

40

[0021] The OLED in the present invention at least include
one layer of organic material with the structural formula I as
the hole transport layer or hole injection layer. It can exist in
a layer separately or can be mixed with other chemical com-
ponents.

[0022] The OLEDinthe present invention may include one
light emitting layer, which at least contains one compound
with the structural formula I. The emitting region of the light
emitting layer is within the range 0 380-740 nm, covering the
entire white light region. Preferably the range is within 380-
550 nm, and more preferably, emit blue light within the range
of 440-490 nm.
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[0023] The compound with the formula T is used as
undoped single light emitting layer or doped light emitting
layer.

[0024] The said doped light emitting layer comprises host
material and guest material. The compound with the formula
I can be host material or guest material as needed. Two com-
pounds containing the structural formula I are the host mate-
rial and guest material respectively.

[0025] When the compound with structural formula (1) is
used as the host material, its concentration is 20-99.9% of the
whole light emitting layer in weight, preferably 80-99%,
more preferably 90-99%. When the compound with structural
formula (I) is used as the guest material, its concentration is
0.01-80% of the whole light emitting layer in weight, prefer-
ably 1-20%, more preferably 1-10%.

[0026] 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. In
addition to the materials with the structural formula I, the
materials used can include small molecule and polymer
organic materials, including but not limited to tri-aromatic
amine compounds, benzidine compounds, thiazole com-
pounds, oxazole compounds, imidazole compounds, fluorene
compound, phthalocyanine compounds, hexanitrile hexaaza-
triphenylene, 2.3,5,6-tetrafluoro-7,7',8,8'-tetracyanoan-
thraquinodimethane dimethyl-p-benzoquinone (F4-TCNQ),
polyvinyl carbazole, polythiophene, polyethylene, polyeth-
ylene sulfonic acid.

[0027] The organic light emitting layer contains, in addi-
tion to compounds in the present invention, the following but
not limited to the following compounds: naphthalene com-
pounds, pyrene compounds, fluorene compounds, phenan-
threne compounds, chrysene compounds, fluoranthene com-
pounds, anthracene  compounds, dibenzanthracene
compounds, perylene compound, bi-aryl vinyl compounds,
triphenylamine vinyl compounds, amine compounds, benz-
imidazole compounds, furan compounds and organic metal
chelate compounds.

[0028] The organic electron transport material of the
organic electronic devices in the present invention should
have good electron-transport performance, which can effi-
ciently transfer electrons from the cathode to the light emit-
ting layer. These materials can select the following com-
pounds, but not limited to oxa oxazole, thiazoles, triazole
compounds, tri-diazoxide compounds, tri-aza benzene com-
pounds, quinoxaline compounds, dinitrogen anthracene com-
pounds, silicon-containing heterocyclic compounds, quino-
line compounds, phenanthroline compounds, metal chelates,
fluoro-substituted benzene compounds.

[0029] One electron injection layer can be added to the
organic electronic device of the present invention as required.
The electron injection layer may effectively inject the elec-
trons from the cathode into the organic layer, 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-hydroxyquinoline
lithium, cesium, cesium carbonate, 8-hydroxyquinoline
cesium, calcium, calcium fluoride, calcium oxide, magne-
sium, magnesium fluoride, magnesium carbonate, magne-
sium oxide.

Mar. 24, 2016

[0030] The total thickness of the electron device organic
layer in the present invention is 1-1000 nm, preferably 1-500
nm, and more preferably 50-300 nm.

[0031] Each layer ofthe OLED in the present invention can
be produced by evaporation or spin-coating, or ink jet print-
ing. The evaporation used in the present invention is vacuum
evaporation, with the vacuum degree less than 107> bar, pref-
erably less than 107° bar.

[0032] Experimental results show that, the organic light-
emitting material with structural formula (I) has a good ther-
mal stability, high hole mobility, high light-emitting effi-
ciency, high light-emitting purity. The OLEDs made from this
organic light-emitting material will have advantages of good
light-emitting efficiency, excellent color purity and long life.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG.1isastructural chart ofthe device, of which, 10
denotes a glass substrate, 20 denotes an anode, 30 denotes
hole injection layer, 40 denotes hole transport layer, 50
denotes light emitting layer, 60 denotes electron transport
layer, 70 denotes electron injection layer, 80 denotes cathode.
[0034] FIG. 2 is the chart of device current density and
voltage in Embodiment 3, Embodiment 5 and Comparative
Example 1

[0035] FIG. 3isthe chart of device light-emitting efficiency
and current density in Embodiment 3, Embodiment 5 and
Comparative Example 1

[0036] FIG. 4 is the electrospray ionization mass spectrum
of compound 2 in Embodiment 1.

DETAILED DESCRIPTIONS OF THE
PREFERRED EMBODIMENTS

[0037] In the following, the present invention is described
in details by combining the following examples.

Embodiment 1

Synthesis of Compound 2
[0038]

\ _/ i

0]
HN Cu
n
2 K,CO4
Br
—0
0
CH;MgBr
NH THF
Br
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Synthesis of Intermediate 1-1

[0039] In a 1 L three-necked flask, add the compound
methyl anthranilate and bromoiodobenzene, cuprous iodide,
potassium carbonate, o-dichlorobenzene; with the protection
of nitrogen, heat them to 180° C. for 24 h, cooled to 100° C.,
then filter. Remove the solvent in the filtrate by pressure

Mar. 24, 2016

reduction, and then separate it to get compound 1-1 through
column chromatography, with a yield 92%, HPLC purity
96%.

Synthesis of Intermediate 1-2

[0040] In a 1L three-necked flask, add the compound 1-1
and tetrahydrofuran. With the protection of nitrogen, cool to
0° C., then dropwise add the methulmagnesium bromide,
slowly heat to the room temperature, react overnight, and then
add 1N hydrochloric acid solution, extract with ethy] acetate,
dry, concentrate it, and then separate to get compound 1-2
through column chromatography, with a yield 83%, HPLC
purity 93%.

Synthesis of Intermediate 1-3

[0041] Inal L three-necked flask, add the compound 1-2,
phosphoric acid, stir to react completely, then add them to the
water to filter. The filter cake is washed twice with methanol
solution, to get the intermediate 1-3, with a yield 80% and
HPLC content 90%.

Synthesis of Intermediate 1-4

[0042] Inal L three-necked flask, add compound 1-3 and
iodobenzene, potassium tert-butoxide, tri-tert-butylphos-
phine, xylene; with the protection of nitrogen, heat them to
120° C. for 24 hours, cool down to room temperature, filter.
Remove the solvent in the filtrate by pressure reduction, and
then separate it to get compound 1-4 through column chro-
matography.

Synthesis of Compound 2

[0043] Inal L three-necked flask, add compound 1-4 and
biphenyl diamine, potassium tert-butoxide, tri-tert-bu-
tylphosphine and xylene. With the protection of nitrogen,
heat to 120° C. for 24 hours, cool down to 100° C., filter.
Remove the solvent in the filtrate by pressure reduction, and
then separate it to get compound 2 through column chroma-
tography.
[0044] ESI-MS m/z 902.4.
Embodiment 2
Preparation of OLED

Prepare OLED Using the OEL Material in the
Invention

[0045] Firstly, the ITO transparent conductive glass sub-
strate 10 (with the anode 20 above) is subject to washing by
detergent solution ethanol, acetone and deionized water, and
then treated by oxygen plasma for 30 seconds.

[0046] Then, the compound 2 with 10 nm thick is evapo-
rated on ITO as the hole injection layer 30.

[0047] Then, the compound NPB is evaporated to form
hole transport layer 40 with thickness of 60 nm.

[0048] Then, the compound Alq, with thickness of 50 nm is
evaporated on the hole transport layer as the light emitting
layer 50.

[0049] Then, the Alg; with thickness of 10 nm is evaporated
on light emitting layer as the electron transport layer 60.
[0050] Finally, 1 nm Liq is evaporated as the electron injec-
tion layer 70 and 100 nm Al as the device cathode 80.
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Embodiment 3
Preparation of OLED

Prepare OLED Using the OEL Material in the
Invention

[0051] Firstly, the ITO transparent conductive glass sub-
strate 10 (with the anode 20 above) is subject to washing by
detergent solution ethanol, acetone and deionized water, and
then treated by oxygen plasma for 30 seconds.

[0052] Then, the compound 2 with 10 nm thick is evapo-
rated on ITO as the hole injection layer 30.

[0053] Then, the compound NPB is evaporated to form
hole transport layer 40 with thickness of 60 nm.

[0054] Then, the compound Alg; with thickness of 50 nm is
evaporated on the hole transport layer as the light emitting
layer 50.

[0055] Then, the Alq, with thickness of 10 nm s evaporated
on light emitting layer as the electron transport layer 60.
[0056] Finally, 1 nm Liq is evaporated as the electron injec-
tion layer 70 and 100 nm Al as the device cathode 80.

Embodiment 4
Preparation of OLED

Prepare OLED Using the OEL Material in the
Invention

[0057] Firstly, the ITO transparent conductive glass sub-
strate 10 (with the anode 20 above) is subject to washing by
detergent solution ethanol, acetone and deionized water, and
then treated by oxygen plasma for 30 seconds.

[0058] Then, the compound 2 with 10 nm thick is evapo-
rated on ITO as the hole injection layer 30.

[0059] Then, the compound NPB is evaporated to form
hole transport layer 40 with thickness of 60 nm.

[0060] Then, the compound Alq; with thickness of 50 nm is
evaporated on the hole transport layer as the light emitting
layer 50.

[0061] Then, the Alg, with thickness of 10 nm s evaporated
on light emitting layer as the electron transport layer 60.
[0062] Finally, 1 nm Liq is evaporated as the electron injec-
tion layer 70 and 100 nm Al as the device cathode 80.

Embodiment 5
Preparation of OLED

Prepare OLED Using the OEL Material in the
Invention

[0063] Firstly, the ITO transparent conductive glass sub-
strate 10 (with the anode 20 above) is subject to washing by
detergent solution ethanol, acetone and deionized water, and
then treated by oxygen plasma for 30 seconds.

[0064] Then, the compound 2 with 10 nm thick is evapo-
rated on ITO as the hole injection layer 30.

[0065] Then, the compound NPB is evaporated to form
hole transport layer 40 with thickness of 60 nm.

[0066] Then, the compound Alq; with thickness of 50 nm is
evaporated on the hole transport layer as the light emitting
layer 50.

[0067] Then, the Alq, with thickness of 10 nmis evaporated
on light emitting layer as the electron transport layer 60.
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[0068] Finally, 1 nm Liq is evaporated as the electron injec-
tion layer 70 and 100 nm Al as the device cathode 80.

COMPARATIVE EXAMPLE 1
Preparation of OLED

Prepare OLED Using the OEL Material in the
Invention

[0069] Firstly, the ITO transparent conductive glass sub-
strate 10 (with the anode 20 above) is subject to washing by
detergent solution ethanol, acetone and deionized water, and
then treated by oxygen plasma for 30 seconds.

[0070] Then, the compound NPB is evaporated on ITO to
form hole transport layer 40 with thickness of 60 nm.

[0071] Then, the compound Alg, with thickness of 50 nm is
evaporated on the hole transport layer as the light emitting
layer 50.

[0072] Then, the Alq, with thickness of 10 nm is evaporated
on light emitting layer as the electron transport layer 60.
[0073] Finally, 1 nm Liq is evaporated as the electron injec-
tion layer 70 and 100 nm Al as the device cathode 80.
[0074] The structural form of device

Alqgs

[0075] The light-emitting data of device are shown in
FIGS. 2 and 3.

[0076] Table 1 shows the CIE coordinates of device in
Embodiments 2-5 in the present invention

CIE,, CIE,
Compound 2, 0 nm Comparative example 1 0.35,0.53
Compound 2, 10nm  Embodiment 2 0.35,0.53
Compound 2, 20 nm  Embodiment 3 0.33,0.53
Compound 2, 30 nm  Embodiment 4 0.33,0.53
Compound 2,40 nm  Embodiment 3 0.32,0.54




US 2016/0087222 Al

[0077] In Comparative Example 1, in the absence of
organic light-emitting material with formula (I) as the hole
injection material, the light-emitting efficiency is only 2.7
cd/A; however, after the hole injection material is added, its
effect is significantly improved. In Embodiment 5, the
organic light-emitting material with formula (I) is used as the
hole injection material with 40 nm in thickness, and the
light-emitting efficiency is increased by over 37% compared
to Embodiment 1, which is up to 3.7 cd/A.
[0078] Experimental results show that, the organic light-
emitting material with structural formula (I) has a good ther-
mal stability, high hole mobility, high light-emitting effi-
ciency, high light-emitting purity. The OLEDs made from this
organic light-emitting material will have advantages of good
light-emitting efficiency, excellent color purity and long life-
time.

1. An organic electronic material has the following struc-
tural formula (I):

Structural formula
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stituted or substituted by one or more substituent group
R, C6-C30 carbazolyl unsubstituted or substituted by
one or more substituent group R, C6-C30 tri-aromatic
amine unsubstituted or substituted by one or more sub-
stituent group R.

Where, R represent independently alkyl, five-or six-mem-
bered ring aryl, alkoxy, deuterium, halogen, cyano,
nitro, amino.

2. The organic electronic materials according to claim 1,
wherein R,-R; are independently selected from hydrogen,
halo, C1-C8 alkyl, C6-C30 phenyl group unsubstituted or
substituted by one or more substituent group R, diaryl amine
unsubstituted or substituted by one or more substituent group
R, C6-C30aryl fused ring unsubstituted or substituted by one
or more substituent group R, C6-C30 carbazolyl unsubsti-
tuted or substituted by one or more substituent group R, or
two R, form a spirofluorene structure; Ar, - Ar, represent inde-
pendently C6-C30 aryl containing one or more substituent

O

Wherein, R, -R; independently represent hydrogen, deute-
rium, halogen, cyano, nitro, C1-C8 alkyl, C1-C8 alkoxy,
C6-C30aryl unsubstituted or substituted by one or more
substituent group R, C3-C30 heteroaryl containing one
or more heteroatoms unsubstituted or substituted by one
or more substituent group R, C2-C8 alkenyl unsubsti-
tuted or substituted by one or more substituent group R,
C2-C8 alkynyl unsubstituted or substituted by one or
more substituent group R, C8-C30 diaryl vinyl unsub-
stituted or substituted by one or more substituent group
R, C8-C30 diaryl ethynyl, trialkyl silicon unsubstituted
or substituted by one or more substituent group R,
C6-C30 triaryl silicon unsubstituted or substituted by
one or more substituent group R, C6-C30 diaryl
phosphonoso unsubstituted or substituted by one or
more substituent group R, C6-C30 aryl carbonyl unsub-
stituted or substituted by one or more substituent group
R, C6-C30 aryl sulfenyl unsubstituted or substituted by
one or more substituent group R, C6-C30 ary! fused ring
unsubstituted or substituted by one or more substituent
group R, C6-C30 substituted or unsubstituted heteroa-
tom-containing aryl fused ring, C6-C30 carbazolyl
unsubstituted or substituted by one or more substituent
group R, C6-C30 diaryl amine unsubstituted or substi-
tuted by one or more substituent group R, or a spiral
structure formed between two R, groups, and the said
heteroatoms are B, O, S, N, Se;

Ar,-Ar, represent independently C6-C30 aryl containing
one or more substituent group R, aryl fused ring unsub-

group R, aryl fused ring unsubstituted or substituted by one or
more substituent group R, C6-C30 carbazolyl unsubstituted
or substituted by one or more substituent group R, C6-C30
tri-aromatic amine unsubstituted or substituted by one or
more substituent group R, wherein R independently repre-
sents an alkyl group, a five- or six-membered ring of aryl,
alkoxy, halogen.

3. The organic electronic materials according to claim 2,
wherein R;-R; are independently selected from hydrogen,
C1-C8 alkyl group, one or more C1-C3 alkyl, C1-C3 alkoxy,
aryl-substituted or unsubstituted phenyl, one or more C1-C3
alkyl, C1-C3 alkoxy, aryl-substituted or unsubstituted naph-
thyl, one or more C1-C3 alkyl, C1-C3 alkoxy, aryl-substi-
tuted or unsubstituted carbazolyl or a spiral structure is
formed between two R, groups.

4. The organic electronic materials according to claim 3,
wherein R, R, are independently selected from hydrogen,
methyl, ethyl, propyl, isopropyvl, butyl, t-butyl, n-pentyl, iso-
pentyl, n-hexyl, isohexyl, cyclohexyl, n-octyl, isooctyl,
C1-C3 alkyl substituted or unsubstituted phenyl, C1-C3
alkoxy substituted or unsubstituted phenyl, naphthyl or a
spiral structure is formed between two R, groups, one or more
methyl, phenyl substituted or unsubstituted diaryl amine, one
or more methyl, phenyl substituted or unsubstituted carba-
zolyl. R, is independently selected from hydrogen, C1-C8
alkyl, C1-C3 substituted or unsubstituted phenyl.

5. The organic electronic materials according to claim 4,
wherein R, R, are independently selected from hydrogen,
methyl, ethyl, propyl, isopropyl, butyl, t-butyl, n-pentyl, iso-
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pentyl, n-hexyl, isohexyl, cyclohexyl, n-octyl, iso-octyl, phe- _continued
nyl, tolyl, of which, R, is independently selected from hydro-

gen, C1-C3 alkyl, C1-C3 alkyl substituted or unsubstituted

phenyl.

6. The organic electronic materials according to claim 5,
wherein R is preferably hydrogen, methyl, phenyl, R, R, are
independently selected from hydrogen, methyl, t-butyl, phe-
nyl, R1, R2 are independently selected to form a spiro struc-
ture between hydrogen, methyl, t-butyl, phenyl or a spiral
structure is formed between two R, groups. Ar, -Ar, are inde-

pendently expressed as any one of the groups in the table

below. O’Q
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-continued -continued
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-continued -continued

O
O

O N
7. The organic electronic materials according to claim 5,

wherein the compound described in formula I has the follow-
ing structures:
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8. The organic electronic materials according to claim 7,
whereinR; R, R, areindependently selected from hydrogen,
methyl, phenyl, Arl-Ar2 independently represent phenyl,
naphthyl or biphenyl.

9. The applications of organic electronic materials in
claims 1-8 in the fields of OLED, organic solar cells, organic
thin film transistors or organic photoreceptors.
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