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(57) ABSTRACT

An “organic electroluminescent material and organic elec-
troluminescent device (OED)” with the structure as formula
(D) is disclosed herein. The OED possesses high electronic
transmission and injection capacity by using the compound
having an acenaphtho[1,2-c]pyridine (ANP) group as elec-
tronic transport material. It also enhances luminous efficiency
and lifetime of the device because of its excellent thermal
stability and film-forming properties. At the same time, the
OED possesses high triplet energy level and excellent elec-
tronic transport capacity by using the compound having the
ANP group as the main body of phosphorescence material. Tt
enhances the number of electrons in light-emitting layer and
the efficiency of the device effectively.
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ORGANIC ELECTROLUMINESCENT
MATERIAL AND ORGANIC
ELECTROLUMINESCENT DEVICE

TECHNICAL FIELD

[0001] This invention relates to a new type of organic elec-
troluminescent material. By deposited into thin film through
vacuum evaporation, it is used in organic light emitting diodes
as an electron transport material and phosphorescence host
material. Tt belongs to the technical field of organic electrolu-
minescent device display.

BACKGROUND ART

[0002] Organic electroluminescent device (OED), as a new
type of display technology, has unique advantages such as
self-illumination, wide viewing angle, low power consump-
tion, high efficiency, thin, rich colors, fast response, extensive
application temperature, low drive voltage. used to make
flexible, bendable and transparent display panel and environ-
mental friendliness, etc. Therefore, OED technology can be
applied to flat panel displays and new generation of lighting,
or can be used as backlight of LCD. Since 1987, Kodak (Tang
et al) made sandwich bilayer devices using 8-hydroxyquino-
line aluminum (Alg3) as a light emitting layer, tripheny-
lamine derivative as a hole transporting layer through thin-
film vacuum evaporation technique. Under 10V driving
voltage, the luminance is up to 1000 cd/m? (Tang C. W.,
Vanslyke S. A. Appl. Phys. Lett. 1987, 51, 913-916). This
technological breakthrough has aroused widespread concern
in the scientific community and industry, and organic light-
emitting research and applications become a hot issue. Sub-
sequently, in 1989, with the invention ofhost and guest mate-
rial technology, the luminous efficiency and lifetime of OED
is greatly improved. In 1998, Forrest et al found the electrolu-
minescent phosphorescence phenomenon, which broke
through the theoretical limit of organic electroluminescent
quantum efficiency less than 25%, rising to 100% (Baldo M.
A., Forrest S. R. Et al, Nature, 1998, 395, 151-154). Since
then, the organic light-emitting entered into a new era,
extending the field of research.

[0003] A classic three layers of OED comprises a hole
transport layer, a light emitting layer and an electron transport
layer. Traditionally the electron transport layer of the device
adopts Alq,, which has good film-forming properties and
thermal stability, but its strong green light and low electron
mobility restricts its industrial applications. Subsequently,
some electron transport materials with excellent performance
such as 1,3,5-Tris(N-phenylbenzimidazol-2-yl)benzene
(TPBI), Bathocuproine (BCP), Bathophenanthroline
(Bphen), are also widely used in the OED. The existing mate-
rial of light-emitting layer can be divided into two categories,
namely, fluorescent emitting material and phosphorescent
material, which often adopt guest-host doping technology.
[0004] CBP (4,4'-bis(9-carbazolyl)-biphenyl) is a highly
efficient and high triplet energy level of phosphorescent host
material. When CBP is used as the host material, triplet
energy can be smoothly transferred to phosphorescent mate-
rial, to produce efficient red and green light materials. How-
ever, these representative host materials are restricted to use
because of their thermal stability and short lifetime of manu-
factured devices.

[0005] Although OED has made considerable progress and
development after 20 years of development, and organic
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materials are also in constant development, there are still very
few materials with good device efficiency and lifetime and
excellent performance and stability that can meet the market
demands.

[0006] Acenaphtho[1,2-c]pyridine (ANP) has 16m elec-
trons and it is an antiaromatic polycyclic aromatic hydrocar-
bon compound, composed of two separate conjugate system
units (naphthalene and pyridine) by a five-membered ring,
and called non-interactive PAHs. The examples about the
synthesis of ANP are rarely reported, and ANP and its deriva-
tives have not been used as electroluminescent materials. In
this invention, a series of new compounds are invented based
on ANP and applied to organic electroluminescent devices.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide
synthesis of a novel and efficient organic electron-transport
and a phosphorescent host material, the applications in
devices, and provide OEDs with high performance and the
preparation methods hereof.

[0008] The organic electronic material in the present inven-
tion has a chemical structural formula (I).

O

[0009] Wherein, R,-R; independently represent hydrogen,
deuterium atom, halogen, hydroxy, cyano, nitro, amino,
C1-C20alkyl, C1-C20 alkoxy, C6-C40 aryl containing one or
more substituents R or unsubstituted aryl, C6-C40 aromatic
hydrocarbon group, C3-C40 aryl containing one or more
substituents R or unsubstituted aryl containing one ore more
hetero atoms, trialkylsilyl, triaryl silyl, trialkylsilyl contain-
ing one or more substituent R or unsubstituted trialkylsilyl,
dicarboxylic phosphoroso containing one or more substituent
R orunsubstituted diaryl phosphoroso, aryl carbonyl contain-
ing one or more substituent R or unsubstituted aryl carbonyl,
diaryl amino containing one or more substituent R or unsub-
stituted diaryl amino, and the heteroatom is B, O, S, N, Se, the
substituent R is halogen, hydroxyl, cyano, nitro, amino,
C1-C4 alkyl, C1-C4 alkoxy;

[0010] Preferably, R,, R; are independently selected from
hydrogen, halogen, C1-C8 alkyl, C6-C30 phenyl containing
one or more substituent R or unsubstituted phenyl, C10-C30
fused aromatic ring group containing one or more substituent
R or unsubstituted one, C6-C20 five- or six-membered het-
eroaryl containing one or more substituent R or unsubstituted
heteroaryl containing one or two hetero atoms, C6-C30 diaro-
matic amino containing one or more substituent R or unsub-
stituted diaromatic amino; the substituent R is halogen,
cyano, nitro, amino, C1-C4 alkyl, C1-C4 alkoxy, and the
hetero atom is O, S, N.

[0011] Preferably, R,, R; are independently selected from
hydrogen, halogen, C1 -C4 alkyl, pheny! containing one sub-
stituent R or unsubstituted phenyl, naphthyl containing one
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substituent R or unsubstituted naphthyl, carbazolyl contain-
ing one substituent R or unsubstituted carbazolyl, five- or
six-membered heteroaryl containing one hetero atom, and the
substituents R is halogen, amino, C1-C4 alkyl.

[0012] The R,, R, can both be hydrogen, C1-C4 alkyl,
phenyl, naphthyl, tolyl, thiophene furosemide, furan, pyrrole
or pyrazine.

[0013] Preferably, wherein R, is selected from hydrogen,
halogen, C1-C8 alkyl, C6-C20 five-or six-membered het-
eroaryl containing one or more substituent R or unsubstituted
one containing one or more hetero atoms, C10-C20 fused
aromatic ring group containing one or more substituent R or
unsubstituted one, C6-C30 phenyl containing one or more
substituent R or unsubstituted henyl, diphenyl amino, phenyl
naphthylamino, triphenyl silyl, diphenylphosphineoxide,
phenylcarbonyl or phenylsulfenyl, the substituent R is halo-
gen, cyano, nitro, amino, C1-C4 alkyl, C1-C4 alkoxy, and the
heteroatom is O, S, N.

[0014] Further preferably, wherein R, is selected from
hydrogen, halogen, C1-C4 alkyl, C10-C20 carbazolyl con-
taining one substituent R or unsubstituted carbazolyl, C10-
C20 fluorenyl containing one substituent R or unsubstituted
fluorenyl, naphthyl, phenyl, C6-C10 five- or six-membered
heteroaryl containing one or more substituent R or unsubsti-
tuted one, and the substituent R is halogen, amino, C1-C4
alkyl.

[0015] The five- or six-membered heteroaryl containing
one or more hetero atoms is pyrimidinyl, pyridyl, thiazolyl,
triazole or triazinyl, the fluorenyl containing one or more
substituent R or unsubstituted fluorenyl is 9,9-dimethy!-fluo-
renyl, 9,9-diphenyl fluorenyl, 9,9-xylyl fluorenyl or spirof-
luorenyl.

[0016] TheR,, R, are both phenyl, R, is phenyl, bisbiphe-
nyl, naphthyl, carbazolyl substituted by one substituent R, or
R, is9,9-dimethyl fluorenyl. 9,9 diphenyl flucrenyl, 9,9-xylyl
fluorenyl or spirofluorenyl, and the substituent R is halogen,
amino, C1-C4 alkyl.

[0017] The following preferred compounds can further
illustrate the invention, which should not be considered to
limit this invention in any way.

ANP1

ANP2
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ANP 81
ANP 79
ANP &2
ANP 80
ANP 83
ANP 84
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-continued -continued
ANP 101 ANP 104

ANP 105

[0018] The above method for preparing organic electrolu-
minescent materials is as follows:

[0019] (1) Prepare

[0020] (2) react with R,—CN for 40-50 hours under the
temperature of 250-300° C. with the protection of nitrogen
gas.

[0021] The reaction in step (2) is to mix the raw materials
for direct heating under the protection of nitrogen gas.

[0022] Thereactioninstep (2)is to heat for reflux for 40-50
hours by adding solvent diphenyl ether.

[0023] The step (2) further includes recrystallization puri-
fication: the recrystallization is to recrystallize and purify
with dichloromethane-acetone mixed solvent.

[0024] Further the silica gel column purification steps and
petroleum ether eluting are included before the recrystalliza-
tion.

[0025] The method in the step (1): reflux the acenaphthe-
quinone and
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[0042] The raw materials used below are commercially
0 available materials.

RZ\)‘\/ &

at 70-100° C. under the condition of nitrogen gas and strong 0 0

alkaline condition. o

[0026] The strong alkaline condition is to add sodium

hydroxide or potassium hydroxide in solution, and the solvent . + R \)k/m XOH_
of the reflux solution is ethanol. BOH
[0027] The target compound in the invention is a new, effi-

cient organic electron-transport or phosphorescent host mate-

rial, which is used in high-performance OED. The OED in the

invention comprises a substrate, an anode layer formed on the 0
substrate, a hole injection layer, a hole transport layer, a light

emitting layer, an electron transport layer and an electron R, Rs
injection layer evaporated sequentially in the anode layer as O

well as an anode and a cathode.

[0028] The light-emitting layer may be a fluorescent light- ‘
emitting layer or a red phosphorescent light emitting layer.

[0029] Inoneembodiment of OED in the present invention,

the compounds in the invention are used as an electron trans-

porting material;

[0030] Inanotherembodiment of OED inthe present inven- O

R,—CN
—_—
Ph,0

tion, the above compounds are used as phosphorescent host

material, and the guest material is preferably an organic iri- N
dium compound and an organic platinum compound; |
[0031] The OED in the present invention adopts the above X
compounds as a phosphorescent host material, and adopts the

above compounds as an electron transport layer. R,
[0032] The OED possesses high electronic transmission

and injection capacity by using the compound having an ANP

group as electronic transport material. It also enhances lumi-

nous efficiency and lifetime of the device because of its excel- Embodiment 1: Synthesis of Compound ANP 8
lent thermal stability and film-forming properties. At the

same time, the OED possesses high triplet energy level and [0043]

excellent electronic transport capacity by using the com-

pound having the ANP group as the main body of phospho-

rescence material. It enhances the number of electrons in o) 0

light-emitting layer and the efficiency of the device effec-

tively. .

BRIEF DESCRIPTION OF THE DRAWINGS 0

[0033] FIG.1isastructural chart of the device, of which, 10 P
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. Q

l

0]

[0034] FIG. 2 is the ESI-MS diagram of ANP 8,
[0035] FIG.3 isthe MALDI-TOF-MS diagram of ANP 34,

[0036] FIG. 4 is ESI-MS diagram of ANP64,
[0037] FIG. 5 is the 'H NMR diagram of ANP34, ‘
[0038] FIG. 6 is the 'H NMR diagram of ANP64,
[0039] FIG.7is "*C NMR diagram of ANP64,
[0040] FIG. 8 is the V-] curves of devices 3 (round), 4
(triangle), and 5 (square). 3
CN
DETAILED DESCRIPTIONS OF THE
PREFERRED EMBODIMENTS

[0041] Inthe following, the invention is described in details Me

by combining the following embodiments, but it should not 4
be considered to limit the invention.
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-continued
3
.
{ >
854
ANP8

Synthesis of Intermediate 3

[0044] Add anthraquinone (84 g, 0.46 mol), 1,3-diphenyl
acetone (72.8 g, 0.34 mol), 600 ml ethanol, 56 g potassium
hydroxide to a four-necked flask, to stir and introduce nitro-
gen for reflux 2 hours, cool down to room temperature, filter;
rinse the filter cake by ethanol twice, to get 130 g of black
solid, with a yield of 91%.

Synthesis of Compound ANP 8

[0045] Under the nitrogen gas condition, mix the interme-
diate 3 (3.56 g, 10 mmol) and intermediate 4 (4.69 g, 40
mmol), heat them to reflux 48 hours (external temperature of
280° C.). Cool down the resulting brown solution to get the
brown solid. By using petroleum ether as eluant to pass the
silica gel columns, crystallize from dichloromethane-acetone
to get 0.23 g of ANP 8 white crystal, with a yield of 5%.

[0046] ESI-MS /s value C;,H,;N: 445.18, actual mea-
surement value [M*]: 446.18, as shown in FIG. 2.

Embodiment 2: Synthesis of Compound ANP 34

I CN
+

[0047]

Sep. §,2016

-continued
(0]

DA

ges

Dad,

/

(L

ANP 34

[0048] Under the nitrogen gas condition, mix the interme-
diate 3 (3.56 g, 10 mmol) and intermediate 6 (7.17 g, 40
mmol), heat them to reflux 48 hours (external temperature of
280° C.). Cool down the resulting brown solution to get the
brown solid. By using petroleum ether as eluant to pass the
silica gel columns, crystallize from dichloromethane-acetone
to get 1.37 g of ANP 34 pale yellow crystal, with a yield of
27%. "H NMR (400 MHz, CDCl,, 8): 7.98-7.95 (m, 2 H),
7.90-7.82 (m,2 H), 7.65-7.31 (m, 20 H), 6.93-6.89 (d, L H), as
shown in FIG. 5. MALDI-TOF-MS ny/s value C;H,sN: 507,
20, actual measurement value [M+H]*: 508.50, as shown in
FIG. 3.

Embodiment 3: Synthesis of Compound ANP 64

[0049]

OO0 -
oC
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-continued

[0050] Under the nitrogen gas condition, mix the interme-
diate 8 (4.30 g, 5 mmol, Organic & Biomolecular Chemistry,
10(24),4704-4711; 2012), 60 ml of dipheny] ether, heat them
to reflux 48 hours (external temperature of 280° C.). Cool
down the resulting brown solution to get the brown solid, and
crystallize from dichloromethane-acetone to get 2.15 g of
ANP 64 white crystal, with a yield of 50%. "H NMR (400
MHz, CDCl,, §): 7.98-7.94 (m, 2 H), 7.87-7.77 (m, 2 H),
7.67-7.22 (m, 18 H), 6.96 (d, 1 H, J=10 Hz), 1.23(s, 6 H), as
shown in FIG. 6. *CNMR (100 MHz, CDCl,, §): 27.8,47.1,
119.6120.3,122.6, 123.6, 124.9,125.3,127.0,127.3, 127 4,
127.9,128.0,128.1, 128.8, 129.0, 129.5, 130.0, 130.5, 130.9,
133.2, 134.6, as shown in FIG. 7. ESI-MS m/z value
C,,H,oN: 54723, actual measurement value [M+H]*: 548.
53, as shown in FIG. 4.

Embodiment 4

[0051] Produce OLED with the organic electroluminescent
materials, with the device number 1. The structure of device
is shown in FIG. 1.

[0052] Firstly, the ITO transparent conductive glass sub-
strate 10 (with anode 20 above) is washed with detergent
solution and deionized water, ethanol, acetone, deionized
water in sequence, then treated with oxygen plasma for 30
seconds, and then treated with CF, plasma.

[0053] Then, perform vacuum evaporation of 75 nm NPB
in ITO, which is used as the hole injection layer 30.

[0054] Then, perform vacuum evaporation of TCTA, to
form 10 nm thick of hole transport layer 40.

[0055] Then, perform vacuum evaporation of 20 nm thick
of ANP 34+1% compound 1 (the structure is shown below) in
the hole transport layer as the light emitting layer 50.

[0056] Then, perform vacuum evaporation of 20 nm thick
of compound BPhen in the light emitting layer, which is used
as electron transport layer 60.

[0057] Finally, perform vacuum evaporation of 1 nm LiF as
electron injection layer 70 and 100 nm Al cathode.

Embodiment 5

[0058] The device number 2. The device structure is the
same as that in Embodiment 4, except that the compound
ANP 64 is used to replace the compound ANP 34.

Embodiment 6

[0059] Produce OLED with the organic electroluminescent
materials, with the device number 3. The structure of device
1s shown in FIG. 1.

Sep. §,2016

[0060] Firstly, the ITO transparent conductive glass sub-
strate 10 (with anode 20 above) is washed with detergent
solution and deionized water, ethanol, acetone, deionized
water in sequence, then treated with oxygen plasma for 30
seconds, and then treated with CF, plasma.

[0061] Then, perform vacuum evaporation of 60 nm
2-TNATA in ITO, which is used as the hole injection layer 30.

[0062] Then, perform vacuum evaporation of NPB, to form
10 nm thick of hole transport layer 40.

[0063] Then, perform vacuum evaporation of 30 nm thick
of MADN in the hole transport layer as the light emitting
layer 50.

[0064] Then, perform vacuum evaporation of 30 nm thick
of ANP 34 in the light emitting layer, which is used as electron
transport layer 60.

[0065] Finally, perform vacuum evaporation of 1 nm LiF as
electron injection layer 70 and 100 nm Al cathode.

Embodiment 7

[0066] The device number 4, the device structure is the
same as that in the Embodiment 6, but the compound ANP 34
is replaced by ANP 64.

Comparison Embodiment 1

[0067] Thedevice number 5. The device is made according
to the method in Embodiment 6, of which, the electron trans-
port layer 60 of compound ANP 34 is replaced by Alg;.

O O

NPB
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-continued -continued

[0068] Compound 1
[0069] The parameters of the device under the current den-
sity of 20 mA/em? are shown in the table I:

Volt- Current  Luminous
Device age Luminance efficiency efficiency

N N.
No. v cd/m? ed/A Im/W CIEx  CIEy

551 79.7 0.398 0.227 02285 03592
495 544 0.27 017 01915 0.32
7.04 380 1.90 0.847 018  0.232
692 265 132 0.599 0168  0.249
7.61 341 171 0706  0.170  0.241

[0070] As shown from the above table, the OED has good

performance when the compound with ANP group 1s used as

the electron transport (devices 1 and 2) or host material (com-

N
ponents 3 and 4). As shown from the V-I curve in FIG. 8, the
devices 3 and 4 have lower drive voltage (the drive voltage of
device 5 under the current density of 20 mA/cm?2 is 7.61V)

compared with the device 5, demonstrating that the com-

B W —

2-INATA pound containing ANP group may be used as the host material
or electron transport material of phosphorescent OED.
What is claimed is:
1. An organic electroluminescent material having the struc-
| N o | AN ture of formula (I) as described below:
A NA
) .
o—" \o —N
N \ /"
A
- J
Algs
Me

wherein, R, -R, independently represent hydrogen, deute-
rium atom, halogen, hydroxy, cyano, nitro, amino,
C1-C20 alkyl, C1-C20 alkoxy, C6-C40 aryl containing
one or more substituents R or unsubstituted aryl,
C6-C40 aromatic hydrocarbon group, C3-C40 aryl con-
taining one or more substituents R or unsubstituted aryl
containing one ore more hetero atoms, trialkylsilyl, tri-
aryl silyl, trialkylsilyl containing one or more substitu-
ent R or unsubstituted trialkylsilyl, dicarboxylic phos-
phoroso containing one or more substituent R or
MADN unsubstituted diaryl phosphoroso, aryl carbonyl con-
taining one or more substituent R or unsubstituted aryl
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carbonyl, diaryl amino containing one or more substitu-
ent R or unsubstituted diaryl amino, and the hetero atom
is B, O, §, N, Se, the substituent R is halogen, hydroxyl,
cyano, nitro, amino, C1-C4 alkyl, C1-C4 alkoxy;

2. The organic electroluminescent material according to
claim 1, wherein R,, R; are independently selected from
hydrogen, halogen, C1-C8 alkyl, C6-C30 phenyl containing
one or more substituent R or unsubstituted phenyl, C10-C30
fused aromatic ring group containing one or more substituent
R or unsubstituted one, C6-C20 five- or six-membered het-
eroaryl containing one or more substituent R or unsubstituted
heteroaryl containing one or two hetero atoms, C6-C30 diaro-
matic amino containing one or more substituent R or unsub-
stituted diaromatic amino; the substituent R is halogen,
cyano, nitro, amino, C1-C4 alkyl, C1-C4 alkoxy, and the
hetero atom is O, S, N,

3. The organic electroluminescent material according to
claim 1, wherein R,, R, are independently selected from
hydrogen, halogen, C1-C4 alkyl, phenyl containing one sub-
stituent R or unsubstituted phenyl, naphthyl containing one
substituent R or unsubstituted naphthyl, carbazolyl contain-
ing one substituent R or unsubstituted carbazolyl, five- or
six-membered heteroaryl containing one hetero atom, and the
substituents R is halogen, amino, C1-C4 alkyl.

4. The organic electroluminescent material according to
claim 1, wherein R,, R; can both be hydrogen, C1-C4 alkyl,
phenyl, naphthyl, tolyl, thiophene furosemide, furan, pyrrole
or pyrazine.

5. The organic electroluminescent material according to
claim 1-4, wherein R is selected from hydrogen, halogen,
C1-C8 alkyl, C6-C20 five-or six-membered heteroaryl con-
taining one or more substituent R or unsubstituted one con-
taining one or more hetero atoms, C10-C20 fused aromatic
ring group containing one or more substituent R or unsubsti-
tuted one, C6-C30 phenyl containing one or more substituent
R or unsubstituted henyl, diphenyl amino, phenyl naphthy-
lamino, triphenyl silyl, diphenylphosphineoxide, phenylcar-
bonyl or phenylsulfenyl, the substituent R is halogen, cyano,
nitro, amino, C1-C4 alkyl, C1-C4 alkoxy, and the heteroatom
is O, S, N.

6. The organic electroluminescent material according to
claim 5, wherein R, is selected from hydrogen, halogen,
C1-C4 alkyl, C10-C20 carbazolyl containing one substituent
R or unsubstituted carbazolyl, C10-C20 fluorenyl containing
one substituent R or unsubstituted fluorenyl, naphthyl, phe-
nyl, C6-C10 five- or six-membered heteroaryl containing one
or more substituent R or unsubstituted one.

7. The organic electroluminescent material according to
claim 6, wherein the five- or six-membered heteroaryl con-
taining one or more hetero atoms is pyrimidinyl, pyridyl,
thiazolyl, triazole or triazinyl, the fluorenyl containing one or
more substituent R or unsubstituted fluorenyl is 9,9-dimethyl-
fluorenyl, 9,9-diphenyl fluorenyl, 9,9-xylyl fluorenyl or
spirofluorenyl.

8. The organic electroluminescent material according to
claim 7, wherein R,, R, are both phenyl, R, is phenyl, bisbi-
phenyl, naphthyl, carbazoly] substituted by one substituent R,
or R, is 9,9-dimethyl fluorenyl, 9,9 diphenyl fluorenyl, 9,9-
xylyl fluorenyl or spirofluorenyl, and the substituent R is
halogen, amino, C1-C4 alkyl.

Sep. §,2016

9. The organic electroluminescent material according to
claim 1, it is the following compounds:
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10. The organic electroluminescent material according to
claim 1, it is the following compounds:

11. The method for preparing organic electroluminescent
material according to any one of claims 1-10, wherein the
steps are as follows:
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(1) Preparing
9]
N

(2) reacting with R,—CN for 40-50 hours under the tem-
perature of 250-300° C. with the protection of nitrogen
gas.

12. The preparation method according to claim 11, wherein
the reaction in step (2) is to mix the raw materials for direct
heating under the protection of nitrogen gas.

13. The preparation method according to claim 11, wherein
the reaction in step (2) is to heat for reflux for 40-50 hours by
adding solvent diphenyl ether.

14. The preparation method according to claim 11, wherein
the step (2) further includes recrystallization purification: to
recrystallize and purify with dichloromethane-acetone mixed
solvent for the recrystallization.

15. The preparation method according to claim 14, wherein
the silica gel column purification steps and petroleum ether
eluting are included before the recrystallization.

16. The preparation method according to claim 11, wherein
the method in the step (1):

reflux the acenaphthequinone and

o]

Rz\)‘\/ %

at 70-100° C. under the condition of nitrogen gas and
strong alkaline condition.

17. The preparation method according to claim 14, wherein
the strong alkaline condition is to add sodium hydroxide or
potassium hydroxide in the solution, and the solvent of the
reflux solution is ethanol.

18. An organic electroluminescent device containing the
organic electroluminescent material as claimed in any one of
claims 1-10.

19. The organic electroluminescent device according to
claim 18, wherein the organic electroluminescent material as
claimed in any one of claims 1-10 is used as the electron
transporting material, and/or as the red phosphorescent host
material in the light emitting layer.

20. The organic electroluminescent device according to
claim 19, wherein the guest material is an organic iridium
compound or an organic platinum compound.
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