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(57) ABSTRACT

The invention discloses an anthracene-containing derivative,
the production process thereof and an organic electrolumi-
nescent display device, wherein the anthracene-containing
derivative has a general molecular structural formula of For-
mula I, wherein, R, group is selected from an aromatic group
or a fused aromatic group having a carbon atom number of 6
to 18, R, group is selected from an amine group. By using the
above described anthracene-containing derivative as a green
phosphorescent host material, a green fluorescent host mate-
rial, a hole injection material, or a hole transporting material
in an organic electroluminescent display device, the light
emitting efficiency and the light emitting brightness of the
organic electroluminescent display device may be improved.

Formula I




Patent Application Publication =~ Mar. 3,2016 Sheet 1 of 3 US 2016/0064668 A1

containing 2 R1 group, an amine compound, sodium tert-butaxide, palladium
acetate and a first erganic solvent into a first reaetion vessel, and continuously
stirving the solutien in the first reaction wessel

under a protection gas atmosphere, adding a dibenzoanthracene bromide /‘ 5101

L4

5102
adding tri-tert-huty] phosphine into the first reaction vessel dropwise, and after /'
heating to reflux for a first predetermined time, cooling to roem temperature

5

— 5103
upon extracting, washing, and drying, obtaining an anthracene-containing /
derivative

Fig. 1
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5201

adding 1.2 5.6-di(2-broms}henzo(3,10-dicarhonyljanthracene and a second /

organic solvent into a second reaction vessel

¥

after 1.2,5.6-di(2-hromohenzo(9,10-dicarbonyl)anthracene is dissolved into the /”# 5202
second organic solvent, reducing the temperature of the second reaction vessel;
adding hutyl lithivm inte the second reaction vessel dropwise; after a second
predetermined time, adding a solution of an iedide having a R1 group into the
serond reaction vessel; raising the temperature of the second reaction vessel to
normal temperature for veaction for a third predetermined time

h

— /,;f~ $203
upon extracting, washing, and drying, ohtaining an alcohol of 2

dibenzoanthracene hromide containing a R1 group

; _ o $204
adding the alcohol of the dihenzoanthracene bromide containing a R1 group, ; /

kalium jodide, sodium dihydrogen phosphate and a third organic solvent into a
thivd reaction vessel; heating to reflux for a fourth predetermined time, and then

cooling to room temperature

y ///fﬂ $205
upon washing, filtering, and drying, obtaining the dihenzoanthracene bromide
containing a R1 group ’

Fig. 2
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5301

adding 7-bromonaphthofuran-1,3-dione and 2-iodonaphthalene into a fourth /‘
reaction vessel and heating the fourth reaction vessel

. JE .

adding aluminium trichloride into the fourth reaction -vesseI; pei”fﬁnk{i;lg reaction // 5302
until ne more hydrogen chloride is discharged; when the fourth reaction vessel is

cooled, slowly pouring the solution in the fourth reaction vessel into an ice water
solution of sodium hydroxide; removing the unveacted 2-io donaphthalene by
distillation; wpon prrification by filtering, obtaining a (6-hremo-1-(6-hromo-2-
naphthoyl)-2-naphthoyaluminum dichloxide

adding the (6-brume-1-(5-bromo-2-naphthoyl)-2-naphthoyl) aluminum dichloride / 5303
and concentrated sulfuric acid into a fifth reaction vessel; heating the fifth

reaction vessel for a fifth pradetermined time, then eooling to room
temperature; pouring the solution in the fifth reaction vessel into ice water; upon
filtering, washing and, drying, obtaining the 1.2,5.6-di{2-bromo)benzo(9,10-
dicarbonyl}anthracene

Fig. 3
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ANTHRACENE-CONTAINING DERIVATIVE,
PRODUCTION PROCESS THEREOF AND
ORGANIC ELECTROLUMINESCENT
DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The invention relates to the technical field of dis-
play, especially relates to an anthracene-containing deriva-
tive, the production process thereof, and an organic electrolu-
minescent display device.

BACKGROUND OF THE INVENTION

[0002] At present, comparing the organic electrolumines-
cent display device (OLED) with the traditional liquid crystal
display device (LCD), because of having the features such as
fast response, large color field, extremely thin, realization of
flexibility, and the like, OLED has gradually become the
mainstream of the display field.

[0003] Thebasic structure of an OLED display device com-
prises a base substrate, an organic electroluminescent ele-
ment formed on the base substrate; wherein each organic
electroluminescent element comprises a cathode and an
anode provided opposite to each other, and an organic light
emitting layer between the cathode and the anode. The light
emission of an OLED display device is achieved by applying
avoltage between the anode and the cathode, wherein holes in
the anode and electrons in the cathode recombine in the
organic light emitting layer to form excitons, the excitons in
excited state transfer into the ground state, so as to excite the
organic light emitting material in the organic light emitting
layer to emit light. The organic light emitting material may be
divided into two types according to the light emitting mecha-
nism: one is composed of a fluorescence material emitting
light by singlet excitons, and the other is composed of a
phosphorescent material emitting light by triplet excitons.

[0004] Inan OLED display device, in order to improve the
light emitting efficiency and the stability of the formed
OLED, the organic light emitting layer may comprise film
layers such as a hole injection layer, a hole transporting layer,
a light emitting layer, an electron transporting layer, and an
electron injection layer, and the like formed from different
organic materials, respectively. In order to improve the light
emitting efficiency of the organic light emitting layer, a dop-
ing material having higher quantum yield than that of the host
material may be doped into the host material of the light
emitting layer. This is because the excitons in excited state
have the tendency of transferring the energy thereof to the
material having a smaller band gap in the material near the
recombination portion. Therefore, the doping material is
selected from the materials having a higher quantum yield
and a smaller band gap (larger wavelength) comparing with
those of the host material; otherwise, the energy of the exci-
tons in excited state will transfer to the host material having a
lower quantum yield, so as to produce weak emission or no
emission.

[0005] Inorder to improve the light emitting efficiency and
the light emitting brightness of the organic light emitting
layer in an OLED display device, it has become a problem to
be solved by a person skilled in the art to provide a stable and
highly efficient organic light emitting material to be applied
into the organic light emitting layer of the OLED display
device.
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SUMMARY OF THE INVENTION

[0006] The examples of the invention provide an
anthracene-containing derivative, the production process
thereof and an organic electroluminescent display device, for
improving the light emitting brightness and the light emitting
efficiency of an OLED display device.

[0007] The examples of the invention provide an
anthracene-containing derivative, which is used as a green
phosphorescent host material, a green fluorescent host mate-
rial, a hole injection material, or a hole transporting material
in an organic electroluminescent display device, wherein the
anthracene-containing derivative has a general molecular
structural formula of:

[0008] wherein R, group is selected from an aromatic
group or a fused aromatic group having a carbon atom num-
ber of 610 18, and R, group is selected from an amine group,
for example, an aromatic amine group, such as an aromatic
amine group having a carbon atom number of 6 to 30.

[0009] The examples of the invention provide the above
described anthracene-containing derivative. From the test
results it can be known that, by employing the above
described anthracene-containing derivative as the green
phosphorescent host material, the green fluorescent host
material, the hole injection material, or the hole transporting
material in the organic electroluminescent display device, the
light emitting efficiency and light emitting brightness in an
organic electroluminescent display device may be improved.

[0010] Preferably, in the above described anthracene-con-
taining derivative provided by the examples of the invention,
the R, group is phenyl, 9-phenanthryl, p-tolyl, 4-biphenyl, or
2-naphthyl.

[0011] Preferably, in the above described anthracene-con-
taining derivative provided by the examples of the invention,
the R, group is diphenylamino, N-phenyl-4-biphenylamino,
di(4-biphenyl)amino, N-phenyl-2-naphthylamino, 2,2-di-
naphthylamino, or N-phenyl-3,5-dipheny] phenylamino.
[0012] The examples of the invention provide a production
process suitable for any one of the above described
anthracene-containing derivative, comprising the steps of:

[0013] under a protection gas atmosphere, adding a diben-
zoanthracene bromide containing a R, group, an amine com-
pound, sodium tert-butoxide, palladium acetate and a first
organic solvent into a first reaction vessel, and continuously
stirring the solution in the first reaction vessel, wherein the R
group is selected from an aromatic group or a fused aromatic
group having a carbon atom number of 6 to 18;

[0014] adding tri-tert-butyl phosphine into the first reaction
vessel dropwise, and heating to reflux such that the reactant is
sufficiently reacted, and cooling to room temperature;
[0015] after a post-treatment (for example extracting,
washing and drying), obtaining an anthracene-containing
derivative.
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[0016] Preferably, in the above production process pro-
vided by the examples of the invention, the first organic
solvent is toluene.

[0017] Preferably, in the above production process pro-
vided by the examples of the invention, the dibenzoan-
thracene bromide containing a R, group is produced by the
steps of: adding 1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)
anthracene and a second organic solvent into a second reac-
tion vessel,

[0018] after 1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)
anthracene is dissolved into the second organic solvent,
reducing the temperature of the second reaction vessel; add-
ing butyl lithium into the second reaction vessel dropwise;
after the reactant is sufficiently reacted, adding a solution of
an iodide having a R, group into the second reaction vessel;
raising the temperature of the second reaction vessel to nor-
mal temperature, such that the reactants are sufficiently
reacted;

[0019] after a post-treatment, for example, extracting,
washing, and drying, obtaining an alcohol of a dibenzoan-
thracene bromide containing a R, group;

[0020] adding the alcohol of the dibenzoanthracene bro-
mide containing a R, group, potassium iodide, sodium dihy-
drogen phosphate and a third organic solvent into a third
reaction vessel; heating to reflux such that the reactant is
sufficiently reacted; and cooling to room temperature;

[0021] upon a post-treatment, for example, washing, filter-
ing, and drying, obtaining the dibenzoanthracene bromide
containing a R, group.

[0022] Preferably, in the above production process pro-
vided by the examples of the invention, the second organic
solvent is tetrahydrofuran.

[0023] Preferably, in the above production process pro-
vided by the examples of the invention, the third organic
solvent is glacial acetic acid.

[0024] Preferably, in the above production process pro-
vided by the examples of the invention, the 1.2,5.6-di(2-
bromo)benzo(9,10-dicarbonyl)anthracene is produced by the
steps of:

[0025] adding 7-bromonaphthofuran-1,3-dione and 2-io-
donaphthalene into a fourth reaction vessel and heating the
fourth reaction vessel;

[0026] adding aluminium trichloride into the fourth reac-
tion vessel; performing reaction until no more hydrogen chlo-
ride is discharged; when the fourth reaction vessel is cooled,
slowly pouring the solution in the fourth reaction vessel into
an ice water solution of sodium hydroxide; removing the
unreacted 2-iodonaphthalene by distillation; upon purifica-
tion by filtering, obtaining a (6-bromo-1-(6-bromo-2-naph-
thoyl)-2-naphthoyl)aluminum  dichloride; adding the
(6-bromo-1-(6-bromo-2-naphthoyl)-2-naphthoyl)aluminum
dichloride and concentrated sulfuric acid into a fifth reaction
vessel; heating the fifth reaction vessel such that the reactants
are sufficiently reacted, then cooling to room temperature;
pouring the solution in the fifth reaction vessel into ice water;
upon a post-treatment, for example, filtering, washing and,
drying, obtaining the 1.2,5.6-di(2-bromo)benzo(9,10-dicar-
bonyl)anthracene.

[0027] Examples of the invention provide an organic elec-
troluminescent display device, comprising: a base substrate,
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an organic electroluminescent element provided on the base
substrate; wherein the organic electroluminescent element
comprises: an anode and a cathode provided opposite to each
other, and an organic light emitting material provided
between the anode and the cathode;

[0028] At least one of the green phosphorescent host mate-
rial, the green fluorescent host material, the hole injection
material, or the hole transporting material in the organic light
emitting material is any one of the above described
anthracene-containing derivative provided by examples of
the invention.

[0029] Examples of the invention provide the above
described organic electroluminescent display device.
Because at least one of the green phosphorescent host mate-
rial, the green fluorescent host material, the hole injection
material, or the hole transporting material in the organic light
emitting material is an anthracene-containing derivative,
from the test results it can be known that, the light emitting
efficiency and the light emitting brightness of this organic
electroluminescent display device are both improved.

BRIEF DESCRIPTION OF THE DRAWING

[0030] FIG. 1isa flow chart of the production process of an
anthracene-containing derivative provided by examples of
the invention;

[0031] FIG.2isa flow chart of the production process of an
dibenzoanthracene bromide containing a R, group provided
by examples of the invention;

[0032] FIG. 3 is a flow chart of the production process of
1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)anthracene pro-
vided by examples of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0033] Specific embodiments of the anthracene-containing
derivative, the production process thereof, and the organic
electroluminescent display device provide by examples of the
invention are described in details below with reference to
Figures.

[0034] The examples of the invention provide an
anthracene-containing derivative, which is used as a green
phosphorescent host material, a green fluorescent host mate-
rial, a hole injection material or a hole transporting material in
an organic electroluminescent display device, wherein the
anthracene-containing derivative has a general molecular
structural formula of:

[0035] wherein R, group is selected from an aromatic
group or a fused aromatic group having a carbon atom num-
ber of 610 18, and R, group is selected from an amine group.
[0036] The examples of the invention provide the above
described anthracene-containing derivative. From the test
results it can be known that, by employing the above
described anthracene-containing derivative as the green
phosphorescent host material, the green fluorescent host
material, the hole injection material, or the hole transporting
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material in the organic electroluminescent display device, the
light emitting efficiency and light emitting brightness in an
organic electroluminescent display device may be improved.

[0037] Specifically, in the above described anthracene-con-
taining derivative provided by examples of the invention, the
R, group may specifically be phenyl, 9-phenanthryl, p-tolyl,
4-biphenyl, or 2-naphthyl.

[0038] Specifically, in the above described anthracene-con-
taining derivative provided by examples of the invention, R,
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group may specifically be diphenylamino, N-phenyl-4-bi-
phenylamino, di(4-biphenyl)amino, N-phenyl-2-naphthy-
lamino, 2,2-dinaphthylamino, or N-phenyl-3,5-diphenyl
phenylamino.

[0039] Furthermore, in the above described anthracene-
containing derivative provided by examples of the invention,
30 types of anthracene-containing derivatives may be
obtained by combining R, group and R, group. Specifically,
the chemical structure formulas of the 30 types of anthracene-
containing derivatives are as shown by the following Table 1.

TABLE 1

Anthracene-
containing
derivative No.

Chemical structural formula of the anthracene-containing derivative

1

Qo
SO

P
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TABLE 1-continued

Anthracene-
containing
derivative No. Chemical structural formula of the anthracene-containing derivative

B Ao Yy
L
0
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TABLE 1-continued

Anthracene-
containing

derivative No. Chemical structural formula of the anthracene-containing derivative
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TABLE 1-continued

Anthracene-
containing

derivative No. Chemical structural formula of the anthracene-containing derivative

10

11

12
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TABLE 1-continued

Anthracene-
containing

derivative No. Chemical structural formula of the anthracene-containing derivative
13 C
: COQ Q N

14 Q
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8
TABLE 1-continued
Anthracene-
containing
derivative No. Chemical structural formula of the anthracene-containing derivative
16 O
N OO Q N

s
U s

” ::Q.O
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TABLE 1-continued

Anthracene-
containing

derivative No. Chemical structural formula of the anthracene-containing derivative

) O

21 O
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10

TABLE 1-continued

Anthracene-
containing

derivative No.

Chemical structural formula of the anthracene-containing derivative

22

0%
o4 T n

O SO O
R
o8 Oo P
- O
o OO s
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11

TABLE 1-continued

Anthracene-
containing
derivative No.

Chemical structural formula of the anthracene-containing derivative

25

o QP
Ly A ()
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12

TABLE 1-continued
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Anthracene-
containing
derivative No.

Chemical structural formula of the anthracene-containing derivative

[0040] Based on the same inventive conception, the
examples of the invention also provide a production process
suitable for any one of the above described anthracene-con-
taining derivative, as shown by FIG. 1, which specifically
comprises the following steps of:

[0041] S101, under a protection gas atmosphere, adding a
dibenzoanthracene bromide containing a R, group, an amine
compound, sodium tert-butoxide, palladium acetate and a
first organic solvent into a first reaction vessel, and continu-
ously stirring the solution in the first reaction vessel; wherein
R, group is selected from an aromatic group or a fused aro-
matic group having a carbon atom number of 6 to 18.
[0042] Specifically, in the specific practice, the protection
gas atmosphere may be a nitrogen gas protection atmosphere,
which may also be an inert gas protection atmosphere, which
is not limited herein.

[0043] Specifically, in the specific practice, the first organic
solvent may is toluene, which may also be other organic
solvents capable of achieving the solution of the invention,
which is not limited herein.

[0044] S102, adding tri-tert-butyl phosphine into the first
reaction vessel dropwise, and after heating to reflux for a first
predetermined time, cooling to room temperature.

[0045] Specifically, in the specific practice, slowly adding
the tri-tert-buty] phosphine into the first reaction vessel drop-
wise produces a better effect.

[0046] Specifically, in the specific practice, the main pur-
pose of heating to reflux is for accelerating the reaction speed.
Preferably, during the heating to reflux, mixing the reactants
in the first reaction vessel produces a better effect.

[0047] Specifically, in the specific practice, the setting of
the first predetermined time should ensure the sufficient reac-
tion of the reactants.

[0048] S103, upon extracting, washing, and drying, obtain-
ing an anthracene-containing derivative.

[0049] Specifically, the main purpose of extracting and
washing is for removing other impurities in the reaction solu-
tion after sufficient reaction except for the anthracene-con-
taining derivative, so as to obtain the anthracene-containing
derivative with a higher purity.

[0050] Furthermore, in the above production process pro-
vided by the examples of the invention, as shown by FIG. 2,
the dibenzoanthracene bromide containing aR | group may be
specifically produced from the following steps of:
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[0051] S201, adding 1.2,5.6-di(2-bromo)benzo(9,10-di-
carbonyl)anthracene and a second organic solvent into a sec-
ond reaction vessel.

[0052] Specifically, in the specific practice, the second
organic solvent may be tetrahydrofuran, and may also be
other organic solvents which are capable of achieving the
solution of the invention, which is not limited herein.

[0053] S202, after 1.2,5.6-di(2-bromo)benzo(9,10-dicar-
bonyl)anthracene is dissolved into the second organic sol-
vent, reducing the temperature of the second reaction vessel;
adding butyl lithium into the second reaction vessel dropwise;
after a second predetermined time, adding a solution of an
iodide having a R, group into the second reaction vessel;
raising the temperature of the second reaction vessel to nor-
mal temperature for reaction for a third predetermined time;
[0054] Specifically, in the specific practice, upon the 1.2,5.
6-di(2-bromo)benzo(9,10-dicarbonyl)anthracene is  dis-
solved into the second organic solvent, reducing the tempera-
ture of the second reaction vessel to around -72 degree
centigrade is preferred.

[0055] Specifically, in the specific practice, the setting prin-
ciples of the second predetermined time and the third prede-
termined time are the same as the setting principle of the
above described first predetermined time, which is not
repeated herein.

[0056] S203, upon extracting, washing, and drying, obtain-
ing an alcohol of a dibenzoanthracene bromide containing a
R, group.

[0057] Specifically, the main purpose of extracting and
washing is for removing the other impurities in the reaction
solution after sufficient reaction except for the alcohol of
dibenzoanthracene bromide containing a R, group, so as to
obtain the alcohol of dibenzoanthracene bromide containing
a R, group with a higher purity.

[0058] S204, adding the alcohol of the dibenzoanthracene
bromide containing a R; group, potassium iodide, sodium
dihydrogen phosphate and a third organic solvent into a third
reaction vessel; heating to reflux for a fourth predetermined
time, and then cooling to room temperature.

[0059] Specifically, in the specific practice, the third
organic solvent is glacial acetic acid, and it may also be other
organic solvents which are capable of achieving the solution
of the invention, which is not limited herein.

[0060] Specifically, in the specific practice, the setting prin-
ciple of the fourth predetermined time is the same as the
setting principle of the above described first predetermined
time, which is not repeated herein.

[0061] S205, uponwashing, filtering, and drying, obtaining
the dibenzoanthracene bromide containing a R, group.
[0062] Specifically, the main purpose of washing and fil-
tering is for removing other impurities in the reaction solution
after sufficient reaction except for dibenzoanthracene bro-
mide containing a R, group, so as to obtain the dibenzoan-
thracene bromide containing a R, group with a higher purity.
[0063] Furthermore, in the above production process pro-
vided by the examples of the invention, as shown by FIG. 3,
1.2,5.6-di(2-bromo)benzo(9,10-dicarbony!)anthracene may
specifically produced by the following steps of:

[0064] S301, adding 7-bromonaphthofuran-1,3-dione and
2-iodonaphthalene into a fourth reaction vessel and heating
the fourth reaction vessel.

[0065] Specifically, in the specific practice, upon adding
7-bromonaphthofuran-1,3-dione and 2-iodonaphthalene into
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the fourth reaction vessel, heating the fourth reaction vessel to
between 110° C. and 120° C. is preferred.

[0066] S302, adding aluminium trichloride into the fourth
reaction vessel; performing reaction until no more hydrogen
chloride is discharged; when the fourth reaction vessel is
cooled, slowly pouring the solution in the fourth reaction
vessel into an ice water solution of sodium hydroxide; remov-
ing the unreacted 2-iodonaphthalene by distillation; upon
purification by filtering, obtaining a (6-bromo-1-(6-bromo-2-
naphthoyl)-2-naphthoyl)aluminum dichloride.

[0067] Specifically, in the specific practice, upon cooling
the temperature of the fourth reaction vessel to around 90°C.,
slowly pouring the solution in the fourth reaction vessel into
an ice water solution of sodium hydroxide is preferred.
[0068] S303, adding the (6-bromo-1-(6-bromo-2-naph-
thoyl)-2-naphthoyl)aluminum dichloride and concentrated
sulfuric acid into a fifth reaction vessel; heating the fifth
reaction vessel for a fifth predetermined time, then cooling to
room temperature; pouring the solution in the fifth reaction
vessel into ice water; upon filtering, washing and, drying,
obtaining the 1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)an-
thracene.

[0069] Specifically, in the specific practice, selecting a con-
centrated sulfuric acid with a concentration of 96% as the
concentrated sulfuric acid is preferred.

[0070] Specifically, in the specific practice, the setting prin-
ciple of the fifth predetermined time is the same as the setting
principle of the above described first predetermined time,
which is not repeated herein.

[0071] Specifically, the main purpose of filtering and wash-
ing is for removing other impurities in the reaction solution
after sufficient reaction except for 1.2,5.6-di(2-bromo)benzo
(9,10-dicarbonyl)anthracene, so as to obtain 1.2,5.6-di(2-
bromo)benzo(9,10-dicarbonyl)anthracene with a higher
purity.

[0072] Specifically, the production of 1.2,5.6-di(2-diphe-
nylamino)benzo(9,10-diphenyl)anthracene (No. 1 in Table 1)
employing the above described process is illustrated below
for specifically describing the above described production
process of anthracene-containing derivative provided by
examples of the invention, and the specific production pro-
cess is as follows:

[0073] Firstly, 1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)
anthracene is produced specifically by the steps of:

[0074] (1) placing 119.14 g (correspond to 0.43 mol) of
7-bromonaphthofuran-1,3-dioneand 162.60 g (correspond to
0.64 mol) of 2-iodonaphthalene into a 250 mL three neck
flask, mixing and heating to from 110° C. to 120° C.;

[0075] (2) adding 57 g (correspond to 0.43 mol) of alu-
minium trichloride into the three neck flask and then reacting
for about 6 hours, until no more hydrogen chloride is dis-
charged, cooling the reaction solution to about 90° C.;
[0076] (3) slowly pouring the solution in the above
described three neck flask into 120 mL of an ice water solu-
tion of sodium hydroxide with a concentration of 20%;
[0077] (4) removing the unreacted 2-iodonaphthalene by
distillation; then filtering, and washing the cake with water;
combining the filtrate and the washing solution obtained after
washing the cake, adding a hydrochloric acid solution with a
concentration of 20% into the combined filtrate and washing
solution until the above mixed solution of the filtrate and
washing solution to be neutral; filtering, washing the cake,
and drying, obtaining (6-bromo-1-(6-bromo-2-naphthoyl)-2-
naphthoyDaluminum dichloride;
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[0078] (5) placing the above described (6-bromo-1-(6-
bromo-2-naphthoyl)-2-naphthoyl)aluminum dichloride and
21.5 g of concentrated sulfuric acid with a concentration of
96% into a three neck flask with a capability of 100 mL,
heating the three neck flask to about 150° C., reacting for
about 4 hours; cooling the three neck flask to room tempera-
ture, pouring the solution in the three neck flask into 300 mL
of ice water, and mixing the ice water during the pouring;
[0079] (6) filtering, washing the case water, and combining
filtrate obtained after filtering and the washing solution
obtained after washing the cake, adding sodium hydroxide
solution with a concentration of 5% into the combined filtrate
and washing solution until the above mixed solution of the
filtrate and washing solution to be neutral,

[0080] (7) drying and then recrystallizating with glacial
acetic acid, obtaining 120.25 g of dark brown 1.2,5.6-di(2-
bromo)benzo(9,10-dicarbonyl)anthracene, with a yield of up
to 60.0%.

[0081] Specifically, the chemical reaction scheme of the
above described production of 1.2,5.6-di(2-bromo)benzo(9,
10-dicarbonyl)anthracene is as follows:

Br
! ! + —
O 0] 0]
I
Br.
0]
//
O C
C,
Br
Br.
0]
//
9¢
C
Br
0]

Br I

Br

[0082] Then, a 1.2,5.6-di(2-bromo)benzo(9,10-diphenyl)
anthracene compound is produced by from 1.2,5.6-di(2-
bromo)benzo(9,10-dicarbonyl)anthracene and iodobenzene
specifically by the steps of.
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[0083] (1) adding 46.61 g (correspond to 0.1 mol) of 1.2,5.
6-di(2-bromo)benzo(9,10-dicarbonyl)anthracene and a 200
mL tetrahydrofuran solution into a first reaction vessel, mix-
ing at normal temperature for about 10 minutes;

[0084] (2)uponcompletely dissolving 1.2,5.6-di(2-bromo)
benzo(9,10-dicarbonyl)anthracene into the tetrahydrofuran
solution, reducing the temperature to -72° C., slowly adding
96 mL of butyl lithium (n-Bul.i) into the first reaction vessel
dropwise;

[0085] (3) after reacting at low temperature for about 3
hours, adding 100 mL of a tetrahydrofuran solution contain-
ing 37.68 g (correspond to 0.24 mmol) of iodobenzene into
the first reaction vessel, and then slowly rising the tempera-
ture to normal temperature, and mixing the reactants in the
reaction vessel for about 24 hours;

[0086] (4)afteradding 300 mL of distilled water, 300 mL of
an over saturated solution of NH,Cl and 300 mL of a dichlo-
romethane solution into the first reaction vessel, mixing the
mixed solution in the first reaction vessel for about 2 hours;

[0087] (5) extracting the organic layer, drying under
reduced pressure, adding the dried solid into 500 mL of an
acetone solution and mixing for about 1 hour;

[0088] filtering, concentrating the organic solvent under
reduced pressure, obtaining 43.19 g of a light brown solid
1.2,5.6-di(2-bromo)benzo(9,10-diphenyl-9,10-dihydroxyl)
anthracene compound, with a yield of up to 69%;

[0089] (6) adding 31.32 g (correspond to 0.05 mol) of a
1.2,5.6-di(2-bromo)benzo(9,10-diphenyl-9,10-dihydroxyl)
anthracene compound, 8.3 g (correspond to 0.05 mol) of
potassium iodide, 12.0 g (correspond to 0.1 mol) of sodium
dihydrogen phosphate, and 200 mL of glacial acetic acid into
a second reaction vessel, mixing under refluxing to react for
about 20 hours; cooling the second reaction vessel to room
temperature, adding 200 mL of distilled water into the second
reaction vessel and mixing;

[0090] (7) filtering under reduced pressure, adding the
obtained solid into 200 mL of an over saturated NaHCO,
solution, mixing for 30 minutes; filtering under reduced pres-
sure, washing the obtained solid with 200 mL of an over
saturated NaCl solution; and then washing the obtained solid
with 300 mL of distilled water; filtering under reduced pres-
sure, and drying the obtained solid in vacuum at room tem-
perature, obtaining 24.29 g of a dark yellow 1.2,5.6-di(2-
bromo)benzo(9,10-diphenyl)anthracene compound, with a
yield of up to 82%.

[0091] Specifically, the chemical reaction scheme of the

above described production of 1.2,5.6-di(2-bromo)benzo(9,
10-diphenyljanthracene compound employing 1.2,5.6-di(2-
bromo)benzo(9,10-dicarbonyl)anthracene and iodobenzene
is as follows:
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-contmued

[0092] Finally, 1.2,5.6-di(2-diphenylamino)benzo(9,9-
diphenyl)anthracene (No. 1 in Table 1) is produced by
employing 1.2,5.6-di(2-bromo)benzo(9,10-diphenyl)an-
thracene compound and diphenylamine by the steps of:
[0093] (1)underanitrogen gas protection atmosphere, add-
ing 23.70 g (correspond to 0.04 mol) of 1.2,5.6-di(2-bromo)
benzo(9.10-diphenyl)anthracene compound, 16.24 g (corre-
spondto 0.096 mol) of diphenylamine, 10.76 g (correspond to
0.112 mol) of sodium tert-butoxide, 44.9 mg (correspond to
0.2 mmol) of palladium acetate, and 200 mL of toluene into a
third reaction vessel, mixing the solution in the third reaction
vessel for about 1 hour;

[0094] (2) slowly adding 40.46 mg (correspond to 0.2
mmol) of tri-tert-butyl phosphine into the third reaction ves-
sel dropwise, refluxing and mixing the solution in the third
reaction vessel for about 1 g hours, cooling the third reaction
vessel to room temperature;

[0095] (3) upon adding 200 mL of distilled water and 200
mL of dichloromethane into the third reaction vessel, mixing
the solution in the third reaction vessel for about 2 hours;
[0096] (4) washing the solution in the third reaction vessel
with methanol and acetone;

[0097] (5) filtering under a reduced pressure, drying in
vacuum at room temperature, obtaining 20.30 g of a yellow

t-Buli

—»

KI, NaH,PO4
_— -
AcOH
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solid  1.2,5.6-di(2-diphenylamino)benzo(9,9-diphenyl)an-
thracene (No. 1 in Table 1), with a yield of 66%

[0098] Specifically, the chemical reaction scheme of the
above described production of the anthracene-containing
derivative (No. 1 in Table 1) employing 1.2,5.6-di(2-bromo)
benzo(9,10-diphenyl)anthracene compound and dipheny-
lamine is as follows:

Br
O Br
/ : Pd(Ac )5, NaOt-Bu
P(t Bu)s, toulene
(1]
[0099] The above described specific production process is

illustrated using the anthracene-containing derivative No. 1 in
Table 1 to describe the above described production process
provided by the examples of the invention. The anthracene-
containing derivatives with other numbers in Table 1 may also
be similarly produced by changing iodide having a R, group
and the specific material of the amine compound according to
the specific requirements. The produced anthracene-contain-
ing derivatives may be analyzed in the manner of a fast atom
bombardment ionization method to obtain the molecular for-
mula of each anthracene-containing derivative, and the mass
percents of the carbon element, the hydrogen element, and the
nitrogen element can be measured by elemental analysis. The
measured results are compared with the theoretically calcu-
lated results, and specific data thereof are as shown by the
following Table 2.
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TABLE 2
Fast atom
bombardment
Anthracene- mass
containing spectrum
derivative No. Elemental Analysis (g/mol)
1 Calculated values are C: 91.70%; H: 5.41%; N: 2.89%; 969.22
Measured values are C: 91.70%; H: 5.40%; N: 2.90%;
2 Calculated values are C: 92.44%; H: 5.05%; N: 2.51%; 1117.38
Measured values are C: 92.45%; H: 5.06%; N: 2.49%;
3 Calculated values are C: 92.71%; H: 5.08%; N: 2.21%; 1269.57
Measured values are C: 92.72%; H: 5.07%; N: 2.21%;
4 Calculated values are C: 92.45%; H: 4.92%; N: 2.63%; 1065.3
Measured values are C: 92.47%; H: 4.91%; N: 2.62%;
5 Calculated values are C: 92.75%; H: 4.84%; N: 2.40%; 116542
Measured values are C: 92.74%; H: 4.83%; N: 2.42%;
6 Calculated values are C: 91.93%; H: 5.46%; N: 2.61%; 1071.35
Measured values are C: 91.93%; H: 5.44%; N: 2.63%;
7 Calculated values are C: 91.77%; H: 5.68%; N: 2.55%; 10994
Measured values are C: 91.76%; H: 5.69%; N: 2.55%;
8 Calculated values are C: 91.97%; H: 5.75%; N: 2.28%; 1227.58
Measured values are C: 91.96%; H: 5.75%; N: 2.29%;
9 Calculated values are C: 92.43%; H: 5.17%; N: 2.40%; 116945
Measured values are C: 92.42%; H: 5.16%; N: 2.42%;
10 Calculated values are C: 92.71%; H: 5.08%; N: 2.21%; 1269.57
Measured values are C: 92.70%; H: 5.10%; N: 2.20%;
11 Calculated values are C: 91.07%; H: 5.27%; N: 3.66%; 764.95
Measured values are C: 91.08%; H: 5.28%; N: 2.64%;
12 Calculated values are C: 91.67%; H: 5.28%; N: 3.05%; 917.14
Measured values are C: 91.66%; H: 5.30%; N: 3.04%;
13 Calculated values are C: 91.64%; H: 5.13%; N: 3.24%; 865.07
Measured values are C: 91.66%; H: 5.12%; N: 3.23%;
14 Calculated values are C: 92.09%; H: 5.15%; N: 2.75%; 1017.26
Measured values are C: 92.09%; H: 5.17%; N: 2.73%;
15 Calculated values are C: 91.47%; H: 5.48%; N: 3.05%; 919.16
Measured values are C: 91.46%; H: 5.48%; N: 3.06%;
16 Calculated values are C: 91.93%; H: 5.46%; N: 2.61%; 1071.35
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
17 Calculated values are C: 92.27%; H: 5.44%; N: 2.29%; 122354
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
18 Calculated values are C: 91.93%; H: 5.46%; N: 2.61%; 1071.35
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
19 Calculated values are C: 92.43%; H: 5.17%; N: 2.40%; 116945
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
20 Calculated values are C: 91.42%; H: 5.35%; N: 3.23%; 867.08
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
21 Calculated values are C: 91.91%; H: 5.34%; N: 2.75%; 1019.28
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
22 Calculated values are C: 92.08%; H: 5.01%; N: 2.90%; 965.19
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
23 Calculated values are C: 92.45%; H: 4.92%; N: 2.63%; 1065.3
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
24 Calculated values are C: 92.44%; H: 5.05%; N: 2.51%; 1117.38
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
25 Caleulated values are C: 91.89%; H: 5.21%; N: 2.90%; 967.2
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
26 Calculated values are C: 91.90%; H: 5.28%; N: 2.82%; 993.24
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
27 Calculated values are C: 91.24%; H: 5.63%; N: 3.13%; 895.14
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
28 Calculated values are C: 90.42%; H: 6.07%; N: 3.51%; 797.04
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
29 Calculated values are C: 91.77%; H: 5.68%; N: 2.55%; 1099.4
Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
30 Calculated values are C: 91.30%; H: 5.75%; N: 2.96%; 94721

Measured values are C: 91.70%; H: 5.41%; N: 2.89%;
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[0100] From thedataofTable 2it canbe known that, in each
anthracene-containing derivative, the difference between the
measurement results and the theoretical calculated results of
the mass presents of carbon element, hydrogen element, and
nitrogen element are very small, therefore it may be deter-
mined that, the compounds provided by the above described
production process provided by examples of the invention are
the anthracene-containing derivative Nos. 1 to 30 in Table 1.
[0101] Based on the same inventive conception, the
examples of the invention also provide an organic electrolu-
minescent display device, comprising: a base substrate, an
organic electroluminescent element provided on the base sub-
strate; wherein the organic electroluminescent element com-
prises: an anode and a cathode provided opposite to each
other, and an organic light emitting material provided
between the anode and the cathode;

[0102] at least one of the green phosphorescent host mate-
rial, the green fluorescent host material, the hole injection
material, or the hole transporting material in the organic light
emitting material is any one of the anthracene-containing
derivative provided by the above described examples.
[0103] Examples of the invention provide the above
described organic electroluminescent display device.
Because at least one of the green phosphorescent host mate-
rial, the green fluorescent host material, the hole injection
material, or the hole transporting material in the organic light
emitting material is the anthracene-containing derivative,
from the test results it can be known that, the light emitting
efficiency and the light emitting brightness of this organic
electroluminescent display device are both improved.
[0104] Specifically, in the OLED display device, the
organic light emitting material between the anode and the
cathode generally means, the hole injection layer, the hole
transporting layer, the light emitting layer, the electron trans-
porting layer, and the electron injection layer provided
between the anode and the cathode, wherein the light emitting
layer 1s generally composed of a host material and a doping
material.

[0105] Specifically, in order to test the light emitting effi-
ciency and the light emitting strength of the organic electrolu-
minescent display devices provided by examples of the inven-
tion, each of the anthracene-containing derivatives Nos. 1-30
in Table 1 are used for producing an organic electrolumines-
cent element testing sample, and numbering each testing
sample according to the number of the anthracene-containing
derivative in Table 1 contained in the testing sample.

[0106] Specifically, the organic electroluminescent ele-
ment of each testing sample comprises: an anode made of a
material of ITO; a 80 nm hole injection layer made of a
material of 2-TNATA; a 30 nm hole transporting layer made
of a material of a-NPD (N,N'-dinaphthyl-N,N'-diphenyl
diphenylamine); a 30 nm light emitting layer, wherein the
host light emitting material is one anthracene-containing
derivative in Table 1, the doping material is compound b with
adoping rate 0£3%; a 30 nm cathode transmission layer made
ofamaterial of Alg ; a 0.5 nm cathode injection layermade of
a material of LiF; a 60 nm cathode made of a material of Al.
[0107] Inorderto compare the light emitting efficiency and
the light emitting strength of each testing sample, the refer-
ence sample employs the compound a for replacing the
anthracene-containing derivative used as the host light emit-
ting material in test ing samples, wherein the compounds a
and b are all organic light emitting materials in the prior art.
The compound a has a chemical structural formula of:
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and the compound b has a chemical structural formula of:

OO N
N

[0108] A reference sample and the testing samples pro-
vided by examples of the invention may be subjected to the
tests for light emitting brightness and light emitting effi-
ciency, respectively. The test results are as shown by the
following Table 3.

TABLE 3
Light Light
Host light Doping light  emitting emitting
emitting emitting  brightness  Efficiency
Sample No. material material [ed/m?] [ed/A]
Reference Sample 1 a b 2032 203
Testing Sample 1 1 b 2366 23.7
Testing Sample 2 2 b 2329 23.3
Testing Sample 3 3 b 2341 234
Testing Sample 4 4 b 2433 24.3
Testing Sample 5 5 b 2433 24.3
Testing Sample 6 6 b 2220 222
Testing Sample 7 7 b 2111 211
Testing Sample & 8 b 2069 20.7
Testing Sample 9 9 b 2328 23.3
Testing Sample 10 10 b 2299 23.0
Testing Sample 11 11 b 2431 24.3
Testing Sample 12 12 b 2238 22.3
Testing Sample 13 13 b 2247 22.5
Testing Sample 14 14 b 2230 22.3
Testing Sample 15 15 b 2091 20.9
Testing Sample 16 16 b 2158 21.6
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TABLE 3-continued

Light Light

Host light Doping light  emitting emitting

emitting emitting  brightness  Efficiency
Sample No. material material [cd/m?] [ed/A]
Testing Sample 17 17 b 2237 224
Testing Sample 18 18 b 2422 24.2
Testing Sample 19 19 b 2121 21.2
Testing Sample 20 20 b 2242 224
Testing Sample 21 21 b 2302 23.0
Testing Sample 22 22 b 2049 20.5
Testing Sample 23 23 b 2433 24.3
Testing Sample 24 24 b 2215 22.2
Testing Sample 25 25 b 2116 21.2
Testing Sample 26 26 b 2072 20.7
Testing Sample 27 27 b 2327 23.3
Testing Sample 28 28 b 2289 22.9
Testing Sample 29 29 b 2435 24.4
Testing Sample 30 30 b 2230 22.3
[0109] From test results of Table 3 it can be known that, the

light emitting brightness and the light emitting efficiency of
Testing Samples provided by examples of the invention are
significantly higher than those in the reference sample, such
that it can be known that the above described anthracene-
containing derivative provided by examples of the invention
may be applied to the organic light emitting material in the
organic electroluminescent display device, which may
improve the light emitting efficiency and the light emitting
brightness of the organic electroluminescent display device.
[0110] Examples of the invention provide an anthracene-
containing derivative, a production process thereof, and an
organic electroluminescent display device, and this
anthracene-containing derivative is used as a green phospho-
rescent host material, a green fluorescent host material, a hole
injection material or a hole transporting material in an organic
electroluminescent display device, wherein the anthracene-
containing derivative has a general molecular structural for-
mula of:

Rl 6
) O R2
R

[0111] wherein R, group is selected from an aromatic
group or a fused aromatic group having a carbon atom num-
ber of 6 to 18, and R, group is selected from an amine group.
Examples of the invention provide above described
anthracene-containing derivatives. From the test results it can
be known that, by employing the above described anthracene-
containing derivative as the green phosphorescent host mate-
rial, the green fluorescent host material, the hole injection
material, or the hole transporting material in the organic elec-
troluminescent display device, the light emitting efficiency
and the light emitting brightness of the organic electrolumi-
nescent display device may be improved.

[0112] Obviously, a person skilled in the art may conduct
various modifications and alternatives to the invention with-
out departing from the sprit and the scope of the invention. In
this way, provided that these modifications and alternatives of
the invention belong to the scope of claims of the invention

1
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and the equivalent techniques thereof, the invention also
intends to comprise these modifications and alternatives.

1-10. (canceled)

11. An anthracene-containing derivative, whichis used as a
green phosphorescent host material, a green fluorescent host
material, ahole injection material or a hole transporting mate-
rial in an organic electroluminescent display device, wherein
the anthracene-containing derivative has a general molecular
structural formula of:

wherein R, group is selected from an aromatic group or a
fused aromatic group having a carbon atom number of 6
to 18, and R, group is selected from an amine group.

12. The anthracene-containing derivative according to
claim 11, wherein R, group is selected from an aromatic
amine group.

13. The anthracene-containing derivative according to
claim 11, wherein R, group is selected from an aromatic
amine group having a carbon atom number of 6 to 30.

14. The anthracene-containing derivative according to
claim 11, wherein said R, group is phenyl, 9-phenanthryl,
p-tolyl, 4-biphenyl, or 2-naphthyl.

15. The anthracene-containing derivative according to
claim 11, wherein said R, group is diphenylamino, N-phenyl-
4-biphenylamino, di(4-biphenyl)amino, N-phenyl-2-naph-
thylamino, 2,2-dinaphthylamino, or N-phenyl-3,5-diphenyl
phenylamino.

16. A production process of the anthracene-containing
derivative according to claim 11, comprising the steps of:

under a protection gas atmosphere, adding a dibenzoan-
thracene bromide containing a R, group, an amine com-
pound, sodium tert-butoxide, palladium acetate and a
first organic solvent into a first reaction vessel, and con-
tinuously stirring the solution in the first reaction vessel;

wherein R, group is selected from an aromatic group or a

fused aromatic group having a carbon atom number of 6 to 18;

adding tri-tert-butyl phosphine into the first reaction vessel
dropwise, and heating to reflux.

17. The production process according to claim 16, wherein
the first organic solvent is toluene.

18. The production process according to claim 16, wherein
the dibenzoanthracene bromide containing R, group is pro-
duced by the steps of:

adding  1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)an-
thracene and a second organic solvent into a second
reaction vessel;

after 1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)an-
thracene is dissolved into the second organic solvent,
reducing the temperature of the second reaction vessel,
adding butyl lithium into the second reaction vessel
dropwise; after a second predetermined time, adding a
solution of an iodide having a R, group into the second
reaction vessel; raising the temperature of the second
reaction vessel to normal temperature for reaction for a
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third predetermined time, so as to obtain an alcohol of a
dibenzoanthracene bromide containing a R, group;
adding the alcohol of the dibenzoanthracene bromide con-
taining a R, group, potassium iodide, sodium dihydro-
gen phosphate and a third organic solvent into a third
reaction vessel;
heating to reflux for a fourth predetermined time, and then
cooling to room temperature;

obtaining the dibenzoanthracene bromide containing a R,

group.

19. The production process according to claim 18, wherein
the second organic solvent is tetrahydrofuran.

20. The production process according to claim 18, wherein
the third organic solvent is glacial acetic acid.

21. The production process according to claim 18, wherein
the 1.2,5.6-di(2-bromo)benzo(9,10-dicarbonyl)anthracene is
produced by the steps of:

adding 7-bromonaphthofuran-1,3-dione and 2-iodonaph-

thalene into a fourth reaction vessel and heating the
fourth reaction vessel;

adding aluminium trichloride into the fourth reaction ves-

sel; performing reaction until no more hydrogen chlo-
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ride is discharged; when the fourth reaction vessel is
cooled, slowly pouring the solutionin the fourth reaction
vessel into an ice water solution of sodium hydroxide, so
as to obtain (6-bromo-1-(6-bromo-2-naphthoyl)-2-
naphthoyl)aluminum dichloride;

adding (6-bromo-1-(6-bromo-2-naphthoyl)-2-naphthoyl)
aluminum dichloride and concentrated sulfuric acid into
a fifth reaction vessel and heating the fifth reaction ves-
sel.

22. An organic electroluminescent display device, com-
prising: a base substrate, an organic electroluminescent ele-
ment provided on the base substrate; wherein the organic
electroluminescent element comprises an anode and a cath-
ode provided opposite to each other, and an organic light
emitting material provided between the anode and the cath-
ode, wherein: at least one of the green phosphorescent host
material, the green fluorescent host material, the hole injec-
tion material, or the hole transporting material in the organic
light emitting material is the anthracene-containing deriva-
tive according to claim 11.

L S T T
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