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(57) ABSTRACT

The present disclosure relates to the technical field of light
emitting materials, in particular to a compound, a method for
preparing the compound and an organic light emitting dis-
play device. The compound has the following structure:

D
\
X3 | XS/ Xs
a2t
=%, A (Aol =

The compound is used in an organic electroluminescent
device, can also be used as a host material, a doping
material, a hole transport layer material, an electron trans-
port layer material and a cap layer material, can reduce a
driving power. This compound can improve a luminous
efficiency, brightness, heat stability, color purity and device
lifetime.
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COMPOUND, METHOD FOR PREPARING
COMPOUND AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE

CROSS REFERENCE

[0001] This application claims the benefit and priority of
Chinese Patent Application No. CN201810258982.2, filed
on Mar. 27, 2018, The entire disclosure of the above
application is incorporated herein by reference.

FIELD

[0002] The present disclosure relates to the technical field
of organic electroluminescent materials, in particular to a
compound, a method for preparing the compound and an
organic light emitting display device.

BACKGROUND

[0003] Mechanisms of light emission in organic light-
emitting diodes (OLEDs) include electro fluorescence and
electro phosphorescence. Fluorescence occurs when an
excited state in a matetial relaxes to its ground state from an
excited singlet state after an excitation light stimulates the
material. Phosphorescence is the emission of light when an
excited state in a material relaxes to its ground state from an
excited triplet state after an excitation light stimulates the
material, in this process the excited electron can become
trapped in the triplet state with only “forbidden” transitions
available to return to the lower energy singlet state. Internal
quantum efficiencies in fluorescent materials do not exceed
25%, whereas theoretically internal quantum efficiencies in
some electrophosphorescent materials reach 100%.

SUMMARY

[0004] Existing phosphorescent host materials have
defects such as low triplet energy levels, small molecular
densities, low glass transition temperature and poor heat
stability. And in view of these challenges, the present
disclosure provides a compound, a method for preparing the
compound and an organic light emitting display device.
[0005] In one aspect, an embodiment of the present dis-
closure provides a compound. The compound has a structure
illustrated by [chemical formula 1].

[0006] [chemical formula 1] is:
D
| X
Xs
Xs
—X4 X7 / >
X (Al)a (AZ)b X
[0007] In [chemical formula 1], D represents an electron

donor unit. Each of X -X,, is independently selected from a
carbon (C) atom or a nitrogen (N) atom. At least one of X,
and X, is an N atom, and at least one of X and X, is an N
atom. Each of a and b in the subscripts is independently
selected from O or 1. Each of A, and A, is independently
selected from a group consisting of a substituted or an
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unsubstituted C,-C,, alkyl, a substituted or an unsubstituted
C;-Cyy cycloalkyl, a substituted or an unsubstituted C,-C,,
alkoxy, a substituted or an unsubstituted C,-C,,, heterocy-
clic, a substituted or an unsubstituted C4-C,, aryl, a substi-
tuted or an unsubstituted C,,-C,, fused aromatic group, and
a substituted or an unsubstituted C,-C,, heteroaryl.

[0008] According to one implementation of the present
disclosure, X5 and X, are same groups, X, and X, are same
groups, X, and X, are same groups, X, and X, are same
groups, and A and A, may be same or different substituents.
[0009] According to one implementation of the present
disclosure, the compound is selected from one of the fol-
lowing:

D
AN
|
N I X
/M
—/ (A
D
AN
N | X N,
s
1Y
(A1) (Az)p
D
AN
N | X
N s
7\ \,{v
—/ (Ala

<: N (Al)a (AZ)b N

where D represents an electron donor unit, X5 is selected
from a C atom or an N atom, each of a and b in the subscripts
is independently selected from O or 1, and each of A, and A,
is independently selected from a group consisting of a
substituted or an unsubstituted C, -C,,, alkyl, a substituted or
an unsubstituted C;-C,, cycloalkyl, a substituted or an
unsubstituted C,-C,, alkoxy, a substituted or an unsubsti-
tuted C5-C,, heterocyclic, a substituted or an unsubstituted
Ce-Cyp aryl, a substituted or an unsubstituted C,,-C,, fused
aromatic group, and a substituted or an unsubstituted C,-C,,
heteroaryl.

[0010] According to one implementation of the present
disclosure, the unit D is selected from a group consisting of
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an anilino, an aniline derivative substituent, a carbazolyl, a
carbazole derivative substituent, an acridinyl and an acridine
derivative substituent.

[0011] According to one implementation of the present
disclosure, the unit D is selected from one of following:
anilino or an aniline derivative substituent:

T
SRS
F N
(Rl)m/ \(RZ)n

7Y

Rspp—r  TH#

KIE/

Rp)m (Ro)n,

where each of m, n and p in the subscripts is independently
selected from O, 1, 2 or 3; the symbol # represents a location
of connection with the heteroaryl in [chemical formula 1];
and each of R, R, and R; is independently selected from a
group consisting of a hydrogen atom, a substituted or an
unsubstituted C,-C,, alkyl, a substituted or an unsubstituted
silylene, a substituted or an unsubstituted C,-C,, alkoxy, a
substituted or an unsubstituted C¢-C,,, aryl, and, a substi-
tuted or an unsubstituted C,-C;, fused aromatic group.

[0012] According to one implementation of the present
disclosure, the unit D is selected from one of following:
carbazolyls or carbazole derivative substituents:

Jan. 24,2019

-continued

O /(R4)q
Z

(Ra)g

where 7 is selected from a C atom, an N atom, an oxygen
(O) atom, a sulfur (S) atom or a silicon (Si) atom; each of
q in the subscripts is independently selected from O, 1, 2 or
3; the symbol # represents a location linked with the
heteroaryl in [chemical formula 1]; and R, is independently
selected from a group consisting of a hydrogen atom, a
substituted or an unsubstituted C, -C,, alkyl, a substituted or
an unsubstituted silylene, a substituted or an unsubstituted
C,-C,, alkoxy, a substituted or an unsubstituted C4-C,,, aryl
and a substituted or an unsubstituted C,,-C;, fused aromatic
group.

[0013] According to one implementation of the present
disclosure, the unit D is selected from one of following:
acridinyls or acridine derivative substituents:

I
@Nj@
a N
(Rl)m/ |Z \(Rz)n

Rs)y

# (Re)y

! J

Rs)p
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| Y X ~ro),
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where 7 is selected from a C atom, an N atom, an O atom,
an S atom or a Si atom; X is selected from a group consisting
of a C atom, an N atom, an O atom and an S atom; each of
m, n, p and q in the subscripts is independently selected from
0, 1, 2 or 3; the symbol # represents a location linked with
the heteroaryl in [chemical formula 1]; and each of R, R,,
R; and R, is independently selected from a group consisting
of a hydrogen atom, a substituted or an unsubstituted C,-Cs,
alkyl, a substituted or an unsubstituted silylene, a substituted
or an unsubstituted C,-C,, alkoxy, a substituted or an
unsubstituted Cy-C,, aryl and a substituted or an unsubsti-
tuted C,,-C,, fused aromatic group.

[0014] According to one implementation of the present
disclosure, the unit D is selected from one of following:

# #

N, N,

(0O
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-continued
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-continued
#

where R in each structural formula is independently selected
from a group consisting of an hydrogen atom, a substituted
or an unsubstituted C,-C,, alkyl, a substituted or an unsub-
stituted C;-C,, cycloalkyl, a substituted or an unsubstituted
C,-C,, alkoxy, a substituted or an unsubstituted C;-C,,
heterocyclic, a substituted or an unsubstituted C4-C,4, aryl
and a substituted or an unsubstituted C,-C,, heteroaryl. The
symbol # represents a location where unit D is able to
connect with the heteroaryl in [chemical formula 1].

[0015] According to one implementation of the present
disclosure, the compound is selected from one of the fol-
lowing chemical compounds:

-continued
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7
-continued [0019] [chemical reaction formula 1] is:
HIS
X X 0
/ 3
N e 0
z Xz z
Y 0 Xs Xs
\ / =
B
H16 / _< I J
| N ;:o X Xg/
X, ay
X Ji >
</ ‘g/x“
=,
Y
A

X3 ‘ X/ X6
X, I ° | Xg
</ Ag/x‘l xd Y
[0016] In another aspect, the embodiment of the present — X Xy

disclosure further provides a method for preparing the Intermediate I
compound. The method includes the following steps

expressed with [chemical reaction formula 1] to [chemical

reaction formula 4]. [0020] [chemical reaction formula 2] is:
[0017] Step 1: activing a

Y

\
L S
o
Xs X +

X3 | X/
X | ’ | X
[0018] Step 2: reacting with an activated </ \ X4 X7 / \>
—X, Xo=—

/Xl X3 Intermediate
| />—# o
X 4
X X4 B—D —
and an activated D

x

f N |

to obtain an intermediate I; where the intermediate I reacts
with an activated group D to obtain an intermediate 1I; and
where the intermediate II reacts with an activated A, and an
activated A, to obtain the compound.

Intermediate 11
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[0021] [chemical reaction formula 3] is:
D
| =
X; X/ X5 +
X, J > | Xg
</ Ag/xét &@
— =
Intermediate 1T
D
‘ AN

Y—A — X; S X

;N\ VA
s )
=y (A))g =

Intermediate I11

[0022] [chemical reaction formula 4] is:
D
| AN
X3 X/ Xs +
X1—<‘ | 5 | Xq
</ \ \/X4 X7 / \>
_X2 (A1)a Xg_
Intermediate I1I
D
9
Y—A — X; . Xs
X, | s \ ?_Xg
</ \ —X4 X7~/ / \>
—x} (A Ay x,=
[0023] Inthe above-mentioned [chemical reaction formula

1] to [chemical reaction formula 4], Y and Z represent two
different halogens, respectively, Y is selected from iodine (I)
or bromine (Br), and 7 is selected from Br or chlorine (C1).
[0024] In another aspect, the embodiment of the disclosure
of the present disclosure further provides an organic light
emitting display device. The organic light emitting display
device includes an organic electroluminescent device. The
organic electroluminescent device includes an organic func-
tion layer. The organic function layer includes one or more
organic film layers, at least one of the organic film layers is
alight emitting layer, and the organic function layer contains
the above-mentioned compound.

[0025] For example, the display device according to the
embodiment of the present disclosure may be a mobile
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phone display screen, a computer display screen, or a liquid
crystal television display screen.

[0026] According to one implementation of the embodi-
ment, a phosphorescent host material of the light emitting
layer contains the compound.

[0027] According to one implementation of the embodi-
ment, a doping material of the light emitting layer contains
the compound.

[0028] According to one implementation of the embodi-
ment, the organic function layer further includes an electron
transport layer and a material of the electron transport layer
contains the compound.

[0029] According to one implementation of the embodi-
ment, the organic function layer further includes a hole
transport layer and a material of the hole transport layer
contains the compound.

[0030] According to one implementation of the embodi-
ment, the organic function layer further includes a cap layer
(CPL) and a material of the cap layer contains the com-
pound.

[0031] According to one implementation of the embodi-
ment, the organic electroluminescent device further includes
a first electrode and a second electrode over the organic
function layer. The organic function layer is over the first
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 illustrates HOMO and LUMO energy level
distribution diagrams of a compound H3, where (A) in FIG.
1 is an HOMO energy level distribution diagram of the
compound H3 and (B) in FIG. 1 is an LUMO energy level
distribution diagram of the compound H3.

[0033] FIG. 2 illustrates a structural schematic diagram of
an organic electroluminescent device according to the
embodiment of the present disclosure.

[0034] FIG. 3 illustrates a schematic diagram of a display
screen of a mobile phone.

[0035] In the drawings, the reference sign 1 refers to a
substrate, the reference sign 2 refers to a first electrode, the
reference sign 3 refers to an organic function layer, the
reference sign 4 refers to a second electrode, and the
reference sign 5 refers to a display screen.

DETAILED DESCRIPTION OF AN
EMBODIMENT

[0036] Implementations described below are just used for
explaining the embodiment of the present disclosure instead
of restricting the content of the present disclosure. The
embodiment of present disclosure will be further described
below in combination with the implementations.

[0037] The embodiment of the present disclosure provides
a compound, a method for preparing the compound and an
organic light emitting display device.

[0038] In one aspect, the embodiment of the present
disclosure provides a compound. The structure of the com-
pound is illustrated by [chemical formula 1].
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[0039] [chemical formula 1] is
D
| N
X3 X/ Xs
X, | s \ Xs
</ \ A% Xk/ / \>
= (A1), A =
[0040] In [chemical formula 1], D represents an electron

donor unit. Each of X -X, is independently selected from a
C atom or an N atom, at least one of X5 and X, is an N atom,
and at least one of X, and X, is an N atom. Each of a and
b in the subscripts is independently selected from 0 or 1.
Each of A, and A, is independently selected from a group
consisting of a substituted or an unsubstituted C,-C,, alkyl,
a substituted or an unsubstituted C,-C,,, cycloalkyl, a sub-
stituted or an unsubstituted C,-C,, alkoxy, a substituted or
an unsubstituted C;-C,, heterocyclic, a substituted or an
unsubstituted C4-C,4, aryl, a substituted or an unsubstituted
C,o-Cy fused aromatic group, and a substituted or an
unsubstituted C,-C,,, heteroaryl.

[0041] The C,-C,, alkyl may be selected from saturated
aliphatic hydrocarbyls such as a methyl, an ethyl, an n-pro-
pyl, an isopropyl, an n-butyl, a sec-butyl and a tent-butyl.
The C,-C,, alkyl may have a substituent or not have a
substituent.

[0042] The C,-C,, cycloalkyl may be selected from satu-
rated cycloalkyls such as a cyclopropyl, a cyclopentyl, a
cyclohexyl, a cycloheptyl, a cyclooctyl, a norbornyl and an
adamantyl. The C,-C,, cycloalkyl may have a substituent or
not have a substituent.

[0043] The C,-C,, alkoxy may be selected from aliphatic
alkoxys such as a methoxy, an ethoxy and a propoxy. The
C,-C,, alkoxy may have a substituent or not have a sub-
stituent.

[0044] The C,-C,, heterocyclic may be selected from
functional groups each having a heteroatom different from a
carbon atom in a ring, such as a pyranoid ring, a piperidine
ring and a cyclic amide. The C;-C,, heterocyclic may have
a substituent or not have a substituent.

[0045] The C,-C,, aryl may be selected from aromatic
hydrocarbyls such as a phenyl, a biphenyl, a 9,9-fluorenyl
and a benzene terphenyl. The C,-C,, aryl may have a
substituent or not have a substituent.

[0046] The C,,-C,, fused aromatic group may be selected
from fused cycloaryls such as a naphthyl, an anthryl, a
phenanthryl, a 9,10-benzophenanthryl, a 1,2-benzophenan-
thryl, an acenaphthyl, a perylene, a pyrenyl and an indenyl.
The C,,-C,, fused aromatic group may have a substituent or
not have a substituent.

[0047] The C5-C,, heteroaryl may be selected from a
furyl, a thienyl, a pyrryl, an oxazolyl, a thiazolyl, a pyra-
zolyl, a pyranyl, an imidazolyl, a pyridyl, a pyrazinyl, a
pyrimidyl, a 1,3,4-oxadiazolyl, a 1,2,4-triazolyl, a 1,3,5-
triazinyl, an indolyl, a benzimidazolyl, a dibenzofuryl, a
dibenzothienyl, a carbazolyl, a quinolyl, a quinoxalinyl, a
phenanthrolyl, a phenazinyl and a pyridazinyl. The C5-C,,
heteroaryl may have a substituent or not have a substituent.
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[0048] When the abovementioned C,-C,, alkyl, the
C;-Cyy cycloalkyl, the C,-C,, alkoxy, the C,-C,, heterocy-
clic, the C4-C,, aryl, the C,,-C,, fused aromatic group and
the C,-C,, heteroaryl each have a substituent, the substituent
may be selected from an alkyl, a cycloalkyl, an alkoxy, a
heterocyclic, an aryl, a fused aromatic group, a heteroaryl,
and etc.

[0049] For the C,-C,, alkyl, the C;-C,, cycloalkyl, the
C,-C,, alkoxy, the C,-C,,, heterocyclic, the C,-C,, aryl, the
C,0-C,o fused aromatic group and the C5-C,, heteroaryl
which are mentioned elsewhere herein shall also be under-
stood as the same as above.

[0050] According to one implementation of the present
disclosure, X5 and X, are same groups, X, and X, are same
groups, X, and X, are same groups, X, and X, are same
groups, and A and A, may be same or different substituents.
[0051] According to one implementation of the present
disclosure, the compound is selected from one of the fol-
lowing:

D
A
N | Z N
N l % \ N
/7 \\ "
—/ (A (A)F  \——
D

(Ala (A2

N Va N,

N | %s \ N
_ \(Al)a (Az)b/ I

Yo
@\Tﬁjﬁ/@

N

where D represents an electron donor unit, X, is selected
from a C atom and N atom, each of a and b in the subscripts
is independently selected from O or 1, and each of A; and A,
is independently selected from a group consisting of a
substituted or an unsubstituted C, -C,,, alkyl, a substituted or
an unsubstituted C;-C,, cycloalkyl, a substituted or an
unsubstituted C,-C,, alkoxy, a substituted or an unsubsti-
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tuted C;-C,, heterocyclic, a substituted or an unsubstituted
Cs-C,q aryl, a substituted or an unsubstituted C,,-C,, fused
aromatic group, and a substituted or an unsubstituted C,-C,,
heteroaryl.

[0052] According to one implementation of the present
disclosure, the unit D is selected from a group consisting of
an anilino, an aniline derivative substituent, a carbazolyl, a
carbazole derivative substituent, an acridinyl and an acridine
derivative substituent.

[0053] According to one implementation of the present
disclosure, the unit D is selected from one of following:
anilino or an aniline derivative substituent:

(R Ra)s

(N

Rshp—r T

S/

Ri)m Ra)ns

where each of m, n and p in the subscripts is independently
selected from 0, 1, 2 or 3; the symbol # represents a location
of connection with the heteroaryl in [chemical formula 1];
and each of R, R, and R; is independently selected from a
group consisting of a hydrogen atom, a substituted or an
unsubstituted C,-C;, alkvl, a substituted or an unsubstituted
silylene, a substituted or an unsubstituted C,-C,, alkoxy, a
substituted or an unsubstituted C¢-Cs, aryl, and, a substi-
tuted or an unsubstituted C,,-C;, fused aromatic group.

[0054] According to one implementation of the present
disclosure, the unit D is selected from one of following:
carbazolyl or carbazole derivative substituents:

nn-/z

Jan. 24,2019

-continued

(Ra)g
# \z

where Z is selected from a C atom, an N atom, an O atom,
an S atom or a Si atom; each of q in the subscripts is
independently selected from 0, 1, 2 or 3; the symbol #
represents a location linked with the heteroaryl in [chemical
formula 1]; and R, is independently selected from a group
consisting of a hydrogen atom, a substituted or an unsub-
stituted C,-C,, alkyl, a substituted or an unsubstituted
silylene, a substituted or an unsubstituted C,-C,, alkoxy, a
substituted or an unsubstituted C¢-Cs,, aryl and a substituted
or an unsubstituted C,,-C,, fused aromatic group.

[0055] According to one implementation of the present
disclosure, the unit D is selected from one of following:
acridinyl or acridine derivative substituents:

I
Y
/ v
(Rl)m/ | g Ro)n
R3)p
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-continued
#

pevs?

Ra)m
Ra)g

I
@N X—wry),
| O
/7 IZ

Rs)p

R
R3)p

where 7 is selected from a C atom, an N atom, an O atom,
an S atom or a Si atom; X is selected from a C atom, an N
atom, an O atom or an S atom; each of m, n, p and q in the
subscripts is independently selected from 0, 1, 2 or 3; the
symbol # represents a location linked with the heteroaryl in
[chemical formula 1]; and each of R, R,, R; and R, is
independently selected from a group consisting of a hydro-
gen atom, a substituted or an unsubstituted C,-C,, alkyl, a
substituted or an unsubstituted silylene, a substituted or an
unsubstituted C,-C,, alkoxy, a substituted or an unsubsti-

Jan. 24,2019
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tuted C4-Cso aryl and a substituted or an unsubstituted
C,o-C5, fused aromatic group.

[0056] According to one implementation of the present
disclosure, the unit D is selected from one of the following:
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-continued
#

|
O N 0
N N ,
R R

where R in each structural formula is independently selected
from a group consisting of an hydrogen atom, a substituted
or an unsubstituted C,-C,, alkyl, a substituted or an unsub-
stituted C;-C,, cycloalkyl, a substituted or an unsubstituted
C,-C,; alkoxy, a substituted or an unsubstituted C;-Cs,
heterocyclic, a substituted or an unsubstituted C4-C,, aryl
and a substituted or an unsubstituted C5-C,, heteroaryl. The
symbol # represents a location where unit D is able to
connect with the heteroaryl in [chemical formula 1].
[0057] Herein “the symbol # represents a location where
unit D is able to connect with the heteroaryl in [chemical
formula 1]” refers to that, when two or more # exist in one
chemical structure, any one of these # may be used as a
position where the unit D is linked with the heteroaryl in
[chemical formula 1].

[0058] According to one implementation of the present
disclosure, the compound is selected from one of H1 to H16.
[0059] In another aspect, the embodiment of the present
disclosure provides a method for preparing the compound.
The method includes the following steps expressed with
[chemical reaction formula 1] to [chemical reaction formula
4].

[0060] Step 1: activating a
9
P
X5
[0061] Step 2: reacting with an activated

AN
| i
Lo
X
and an activated
X
Zath
—
=
X7 Xg
to obtain an intermediate I; where the intermediate I reacts
with an activated group D to obtain an intermediate 1I; and

where the intermediate II reacts with an activated A, and an
activated A, to obtain the compound.
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[0062]
X X 0
v z 3 /
E I i
N X5 X 0
V
z X 7
v
o, Xooo N0
N )
- P 0 XN
3 x7 Nz
X1~§//
X4

[chemical reaction formula 1] is:

4
=,
Y
x
X ‘/ X
—~ T 7 1 =
<;\ X4 X7 /)
=y X, =

Intermediate I

[0063] [chemical reaction formula 2] is:
Y
| A
X3 Y Xs +
[ 1
1
</ N\ % X7\Z/7 \>
=, =

@]

\

B—D —_

J

D
‘\

X3 / X5
x— [ 1 y=x
<;\ Xy X7\%i>
Y =

Intermediate I
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[0064] [chemical reaction formula 3] is:

D

x

X3 | Z Xs
S0

Intermediate 1T

Y—A —

D
‘ x
X X/ Xs
Xr—i | > | Xs
</ \ —X4 X7\2/i>
=¥, (Aja Xy=
Intermediate I1I
[0065] [chemical reaction formula 4] is:
D
| x
X3 X/ Xs
Xr—i J 3 | Xq
</ \ —X4 X7\Z/7_> ¥
=X, (Apa X, =
Intermediate I11
Y—A) —»
D
‘ AN
X3 X/ X
X I g \ Xg
</ \;\/X‘t X7~/<\/ )
=y (A)a Az X, =

[0066] Inthe above-mentioned [chemical reaction formula
1] to [chemical reaction formula 4], Y and Z represent two
different halogens, respectively, Y is selected from I or Br,
and 7 is selected from Br or Cl.

[0067] When X, and X are same groups, X, and X, are
same groups, X, and X, are same groups, X, and X, are
same groups, and A, and A, may be same or different
substituents.
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[0068] When A, and A, are same groups, i.c., substituents
on left and right sides of

D

X

Z
Xs

are the same, the intermediate II reacts with Y-A; to obtain
the compound.

[0069] When A, and A, are different substituents, the
intermediate II reacts with Y-A, to obtain an intermediate
111, and thereafter the intermediate 111 reacts with Y-A, to
obtain the compound.

[0070] Methods for preparing a plurality of specific com-
pounds and their results are provided below.

[0071] Structures of intermediates A -A, involved in the
preparation processes are as shown by Table 1. For methods
of preparing the intermediates A, -A,, please refer to [chemi-
cal reaction formula 1].

TABLE 1

Structures of the intermediates A -A,

Intermediate Aj
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TABLE 1-continued

S
Structures of the intermediates A -A, C[

Intermediate Ay / \ Pdj(dba)s, P(t-Bu);
N

Br ; ;
Sodium tert-butoxide,

[0072] Synthesis of a compound H3 Methylbenzene

Intermediate A

Compound H3

[0074] Step 2: the intermediate H3-1 (0.03 mol), 4-bromo-
O\ Pd(OAc), K3PO, pyridine (0.042 mol), Pd,(dba), (0.00018 mol), sodium
B—N S

—_— tert-butoxide (0.00018 mol) and tri-tert-butylphosphine

O/ DMF, 130m (0.00018 mol) are added into 100 ml of methylbenzene
under the protection of nitrogen atmosphere, the mixture is
stirred, and the mixed solution of the reactants is heated for

refluxing for 10-15 h; sampling and plate spotting are
§ performed till complete reaction; natural cooling and filtra-

tion are performed, rotary evaporation is performed to

filtrate and the residue is enabled to pass through a silica gel
N column to obtain a compound H3.
[0075] Elementary analysis result of compound H3 (mo-
lecular formula: C,,H,4N,S): theoretical value: C, 74.30%;
hydrogen (H), 3.95%; N, 16.91%; S, 4.84%; test value: C,
74.30%; H, 3.94%; N, 16.93%; S, 4.83%. ESI-MS(m/z)(M™)
is obtained through liquid chromatography-mass spectrom-
etry: a theoretical value is 662.20 and a test value is 662.76.
[0076] Compounds HI1, H2 and HS5 are obtained with
methods similar to the method for synthesizing the com-
pound H3.
Intermediare H3-1 [0077] Synthesis of a compound H4

[0073] Step 1: nitrogen is fed into a 250 ml three-necked
flask, an intermediate A, (0.03 mol), phenothiazine borate
(0.036 mmol) and palladium acetate (0.0003 mol) are
sequentially added into 150 ml of DMF, stirring for mixing
is performed during the adding, then aqueous solution of
K,PO, (0.045 mol) is added, reflux reaction is performed for
10 h at a temperature of 130° C., natural cooling to room
temperature is performed, 100 ml of water is added, an
obtained mixture is filtered and dried in a vacuum drying
oven, and obtained residues are enabled to pass through a
silica gel column for further separation and purification to Intermediate A,
obtain an intermediate H3-1.
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-continued

Pd(OAc), K3PO4

DMEF, 1500

Intermediate H4-1

[0078] Step 1: nitrogen is fed into a 250 ml three-necked
flask, an intermediate A, (0.03 mol), phenazine borate
(0.036 mmol) and palladium acetate (0.0003 mol) are
sequentially added into 150 ml of DMF, stirring for mixing
is performed during the adding, then aqueous solution of
K,PO, (0.045 mol) is added, reflux reaction is performed for
10 h at a temperature of 130° C., natural cooling to room
temperature is performed, 100 ml of water is added, an
obtained mixture is filtered and dried in a vacuum drying
oven, and obtained residues are enabled to pass through a
silica gel column for further separation and purification to
obtain an intermediate H4-1.

N=

Pd,(dba);, P(t-Buj;
- T e
Sodium tert-butoxide,

Methylbenzene
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-continued

Compound H4

[0079] Step 2: an intermediate H4-1 (0.03 mol), 4-bromo-
pyridine (0.042 mol), Pd,(dba), (0.00018 mol), sodium
tert-butoxide (0.00018 mol) and tri-tert-butylphosphine
(0.00018 mol) are added into 100 ml of methylbenzene
under the protection of nitrogen atmosphere, the mixture is
stirred, and the mixed solution of the reactants is heated for
refluxing for 10-15 h; sampling and plate spotting are
performed till complete reaction; natural cooling and filtra-
tion are performed, rotary evaporation is performed to
filtrate and the residue is enabled to pass through a silica gel
column to obtain a compound H4.

[0080] Elementary analysis result of the compound H4
(molecular formula: C;,H;;N,): theoretical value: C,
79.03%; H, 4.38%; N, 16.59%; test value: C, 79.03%; H,
436%; N, 16.61%. ESI-MS(m/z)(M* is obtained through
liquid chromatography-mass spectrometry: a theoretical
value is 759.29 and a test value is 759.86.

[0081] Synthesis of a compound H8

Intermediate Az

Pd(OAc)y, K3PO,
_ =
DMF, 1500
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-continued

Intermediare H8-1

[0082] Step 1: nitrogen is fed into a 250 ml three-necked
flask, an intermediate A, (0.03 mol), diphenylamine borate
(0.036 mmol) and palladium acetate (0.0003 mol) are
sequentially added into 150 ml of DMF, stirring for mixing
is performed during the adding, then aqueous solution of
K,PO, (0.045 mol) is added, reflux reaction is performed for
10 h at a temperature of 130° C., natural cooling to room
temperature is performed, 100 ml of water is added, an
obtained mixture is filtered and dried in a vacuum drying
oven, and obtained residues are enabled to pass through a
silica gel column for further separation and purification to
obtain an intermediate H8-1.

Pd;(dba)s, P(t-Bu);
NH
Sodium tert-butoxide,

Methylbenzene

Compound H8

[0083] Step 2: the intermediate H8-1 (0.03 mol), 4-bromo-
pyridine (0.042 mol), Pd,(dba), (0.00018 mol), sodium
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tert-butoxide (0.00018 mol) and tri-tert-butylphosphine
(0.00018 mol) are added into 100 ml of methylbenzene
under the protection of nitrogen atmosphere, the mixture is
stirred, and the mixed solution of the reactants is heated for
refluxing for 10-15 h; sampling and plate spotting are
performed till complete reaction; natural cooling and filtra-
tion are performed, rotary evaporation is performed to
filtrate and the residue is enabled to pass through a silica gel
column to obtain a compound HS.

[0084] Elementary analysis result of the compound HS
(molecular formula: CH, N ) theoretical value: C,
78.70%; H, 3.99%; N, 17.31%; test value: C, 78.70%; H,
4.01%; N, 17.29%. ESI-MS(m/z)(M™") is obtained through
liquid chromatography-mass spectrometry: a theoretical
value is 808.28 and a test value is 808.89.

[0085] Compounds H6, H7, H11 and H12 are obtained
with methods similar to the method for synthesizing the
compound HS.

[0086] Synthesis of a compound H9

ST,

Intermediate A4

O
Pd(OAc),, KsPO4
B— _—
/ DMF, 1500
O

N

Y

[0087] Step 1: nitrogen is fed into a 250 ml three-necked
flask, an intermediate A, (0.03 mol), phenazine borate
(0.036 mmol) and palladium acetate (0.0003 mol) are

Intermediate H9-1
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sequentially added into 150 ml of DMF, stirring for mixing
is performed during the adding, then aqueous solution of
K3P0O4 (0.045 mol) is added, reflux reaction is performed
for 10 h at a temperature of 130° C., natural cooling to room
temperature is performed, 100 ml of water is added, an
obtained mixture is filtered and dried in a vacuum drying
oven, and obtained residues are enabled to pass through a
silica gel column for further separation and purification to
obtain an intermediate H9-1.

Pdy(dba)s, P(t-Bu)s

Br N Sodium tert-butoxide,
== Methylbenzene

Compound H9

[0088] Step 2: an intermediate H9-1 (0.03 mol), 4-bromo-
pyridine (0.042 mol), Pd,(dba), (0.00018 mol), sodium
tert-butoxide (0.00018 mol) and tri-tert-butylphosphine
(0.00018 mol) are added into 100 ml of methylbenzene
under the protection of nitrogen atmosphere, the mixture is
stirred, and the mixed solution of the reactants is heated for
refluxing for 10-15 h; sampling and plate spotting are
performed till complete reaction; natural cooling and filtra-
tion are performed, rotary evaporation is performed to
filtrate and the residue is enabled to pass through a silica gel
column to obtain a compound H9.

[0089] Elementary analysis result of the compound H9
(molecular formula: C,;H; N;): theoretical value: C,
78.40%; H, 4.59%; N, 17.01%; test value: C, 78.40%; H,
4.57%; N, 17.03%. ESI-MS(m/z)(M*) is obtained through
liquid chromatography-mass spectrometry: a theoretical
value is 658.26 and a test value is 658.75.

[0090] A compound H10 is obtained with a method similar
to the method for synthesizing the compound H9.
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[0091] Synthesis of a compound H16

Intermediate A,

B—N

Pd(OAc)2, K3PO4
—_——»
DMF, 150[]

[0092] Step 1: nitrogen is fed into a 250 ml three-necked
flask, an intermediate A, (0.03 mol), carbazole borate (0.036
mmol) and palladium acetate (0.0003 mol) are sequentially
added into 150 ml of DMF, stirring for mixing is performed
during the adding, then aqueous solution of K,PO, (0.045
mol) is added, reflux reaction is performed for 10 h at a
temperature of 130° C., natural cooling to room temperature
is performed, 100 ml of water is added, an obtained mixture
is filtered and dried in a vacuum drying oven, and obtained
residues are enabled to pass through a silica gel column for
further separation and purification to obtain an intermediate
HI16-1.

Intermediate H16-1

Intermediate H16-1
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-continued

Br / \N

Pdy(dba);, P(t-Bu);

Sodium tert-butoxide,

N Methylbenzene
\ 7/
N
N = N
4 \ y
=

H

N N,

Intermediate H16-2

[0093] Step 2: an intermediate H16-1 (0.03 mol),
4-bromo-dipyridine (0.03 mol), Pd,(dba); (0.00018 mol),
sodium tert-butoxide (0.00018 mol) and tri-tert-butylphos-
phine (0.00018 mol) are added into 100 ml of methylben-
zene under the protection of nitrogen atmosphere, the mix-
ture is stirred, and the mixed solution of the reactants is
heated for refluxing for 10-15 h; sampling and plate spotting
are performed till complete reaction; natural cooling and
filtration are performed, rotary evaporation is performed to
filtrate and the residue is enabled to pass through a silica gel
column to obtain a compound H16-2.

N N

2 \ p, .

Intermediate H16-2

Br
Pdy(dba)s, P(t-Bu)s
- G " .
O Sodium tert-butoxide,

Methylbenzene
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-continued

a9

Intermediate H16

[0094] Step 3: the intermediate H16-2 (0.03 mol),
4-bromo-naphthalene (0.03 mol), Pd,(dba); (0.00018 mol),
sodium tert-butoxide (0.00018 mol) and tri-tert-butylphos-
phine (0.00018 mol) are added into 100 ml of methylben-
zene under the protection of nitrogen atmosphere, the mix-
ture is stirred, and the mixed solution of the reactants is
heated for refluxing for 10-15 h; sampling and plate spotting
are performed till complete reaction; natural cooling and
filtration are performed, rotary evaporation is performed to
filtrate and the residue is enabled to pass through a silica gel
column to obtain a compound H16.

[0095] Elementary analysis result of the compound H16
(molecular formula: C,3H;oNg): theoretical value: C,
78.78%; H, 3.99%; N, 17.23%; test value: C, 78.40%; H,
3.98%; N, 17.24%. ESI-MS(m/z)(M") is obtained through
liquid chromatography-mass spectrometry: a theoretical
value is 731.8 and a test value is 731.75.

[0096] Compounds H13, H14 and H15 are obtained with
methods similar to the method for synthesizing the com-
pound H16.

[0097] 1In another aspect, the embodiment of the present
disclosure provides an organic light emitting display device.
The organic light emitting display device includes an
organic electroluminescent device. The organic electrolumi-
nescent device includes an organic function layer. The
organic function layer includes one or more organic film
layers, at least one of the organic film layers is a light
emitting layer, and the organic function layer contains the
above-mentioned compound.

[0098] In one implementation, a phosphorescent host
material of the light emitting layer contains the compound.
When the light emitting material is used as a host material
of the light emitting layer, the guest material is selected from
BezVBi, coumarin-6, DCITB, and etc.

[0099] In one implementation, a doping material of the
light emitting layer contains the compound.

[0100] The organic function layer according to the
embodiment of the present disclosure may further includes
a hole injection layer (HIL), a hole transport layer (HTL), an
electron blocking layer (EBL), a hole blocking layer (HBL),
an electron transport layer (ETL) and an electron injection
layer (EIL).

[0101] In one implementation, the organic function layer
further includes an electron transport layer and a material of
the electron transport layer contains the compound.

[0102] In one implementation, the organic function layer
further includes a hole transport layer and a material of the
hole transport layer contains the compound.
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[0103] In one implementation, the organic function layer
further includes a cap layer (CPL) and a material of the cap
layer contains the compound.

[0104] In oneimplementation, the organic electrolumines-
cent device further includes a first electrode and a second
electrode over the organic function layer. The organic func-
tion layer is over the first electrode.

[0105] An anode material according to the embodiment of
the present disclosure may be a metal such as copper, gold,
silver, iron, chromium, nickel, manganese, palladium, plati-
num and etc., or may be an alloy such as metal oxide-indium
oxide, zinc oxide, indium tin oxide (ITO), indium zinc oxide
(IZO) and etc., or may be a conductive polymer such as
polyaniline, polypyrrole, poly (3-methylthiophene) and etc.
In addition to these materials and combinations thereof,
which facilitate hole injection, the anode material may also
be another material known to be suitable for manufacturing
the anode.

[0106] A cathode material according to the embodiment of
the present disclosure may be a metal such as aluminum,
magnesium, silver, indium, tin, titanium and etc., or may be
an alloy such as a multilayered metal material LiF/Al,
LiO2/Al, BaF2/Al and etc. In addition to these materials and
combinations thereof, which facilitate electron injection, the
cathode material may also be another material known to be
suitable for manufacturing the cathode.

[0107] The structure of the organic electroluminescent
device according to the embodiment of the present disclo-
sure is illustrated by FI1G. 2. A substrate 1 is made of a glass
or another suitable material (such as plastic); a first electrode
2 is a transparent electrode made of ITO, GZO and etc.; an
organic function layer 3 includes one or more organic film
layers; and a second electrode 4 is a metal cathode. The first
electrode 2 and the second electrode 4 are interchangeable,
1.e., the first electrode 2 can also be the metal cathode and
correspondingly, the second electrode 4 can be the transpar-
ent electrode made of ITO, GZO and etc.

[0108] In an implementation, the organic electrolumines-
cent device is prepared by adopting a vacuum evaporation
method.

[0109] ITO/hole injection layer (thickness: 10 nm; mate-
rial: molybdenum trioxide MoO,)/hole transport layer
(thickness: 80 nm; material: TAPC)/light emitting layer
(thickness: 30 nm; material: compound H9 and Ir(ppy),,
with a weight ratio of 100:10)electron transport layer
(thickness: 40 nm; material: TPBI compound)/electron
injection layer (thickness: 1 nm; material: LiF)/Al.

.

TAPC
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-continued

Compound H9

Ir(pyy)s

TPBI

[0110] A specific preparation process is as follow. Wash-
ing is performed to an ITO transparent electrode (film
thickness: 150 nm), i.e., alkali washing, pure water washing
and drying are sequentially performed and then ultraviolet-
ozone washing is performed to remove organic residues on
the surface of the transparent ITO. Then, the washed ITO
glass is mounted in a vacuum chamber, the reference pres-
sure is regulated to 1*¥106 Torr, molybdenum trioxide MoO,
having an evaporated film thickness of 10 nm is used as a
hole injection layer, and then TAPC having a thickness of 80
nm is evaporated and used as a hole transport layer. After the
evaporation of the hole transport material is ended, a light
emitting layer of the OLED light emitting device is fabri-
cated, the compound H9 according to the embodiment of the
present disclosure is used as a host material, Ir(ppy); is used
as a doping material, a doping weight ratio is 1:10 and the



US 2019/0027695 A1l

total thickness of the light emitting layer is 300 nm. After the
fabrication of the light emitting layer, a hole blocking/
electron transport layer material TPBI having a thickness of
40 nm and an electron injection layer material lithium
fluoride LiF having a film thickness of 1 nm are evaporated
Finally, an aluminum (Al) layer having a film thickness of
80-100 nm is fabricated and used as a cathode reflecting
electrode.

[0111] After the fabrication of the OLED light emitting
device is completed, a known driving circuit is used for
connecting the anode and the cathode, and the luminous
efficiency, the luminescent spectrum and the current-voltage
characteristics of the device are measured. The structural
components of the obtained device are illustrated by FIG. 2;
and the test results of the obtained device are shown by Table
3.

[0112] Inone implementation, the organic electrolumines-
cent device is prepared by adopting a solution processing
method.

[0113] Specific steps for preparing a non-doped device
includes: ultrasonic washing is performed to ITO glass twice
by using acetone, alkaline washing liquor, ultrapure water
and isopropanol, respectively. time for each washing is 15
min and then treatment is performed for 15 min by using an
ozone washing machine; PEDOT: PSS solution is spin-
coated onto the glass substrate to form a film layer of 40 nm,
the glass substrate is placed in a vacuum drying oven for
drying for 45 min at 120° C., then ortho-dichlorobenzene
solution (concentration: 12 mg/ml) of the compound
according to the embodiment of the present disclosure is
coated and used as a light emitting layer, and the thickness
is 40 nm; the substrate is transferred into a vacuum chamber
for thermal evaporation coating to prepare an electron
transport layer (TmPyPb, 50 nm), an electron injection layer
(LiF, 0.5-1 nm) and a cathode (Al, 100 nm) to form a
complete device.

[0114] Steps for preparing a doped device further include:
ortho-dichlorobenzene solution (concentration: 12 mg/ml.)
of a host light emitting material and of a guest light emitting
material is prepared separately, 50 ul. (5%) of the guest
material solution is moved and added into the host material
solution by using a pipette, uniform magnetic stirring is
performed and then the light emitting layer is coated. Other
steps are the same as the specific steps for preparing the
non-doped device.

[0115] In one implementation, the solution processing
method is an inkjet printing method.

[0116] The organic light emitting display device according
to embodiment of the present disclosure may be a display
screen of a mobile phone, of a computer, of a liquid crystal
television and etc. This is not specially restricted by this
embodiment. FIG. 3 illustrates a schematic view of a mobile
phone display screen, where 5 represents the display screen.

[0117] Accordingly, it can be seen that optional factors for
the compound and the organic light emitting display device
according to the embodiment of the present disclosure are
many, and different embodiments may be obtained through
combination according to the claims of the present disclo-
sure. The embodiment of the present disclosure is only used
for specific description of the present disclosure and is not
used to restrict the present disclosure. The present disclosure
will be further described below in combination with
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examples of organic electroluminescent devices containing
the compound according to the embodiment of the present
disclosure.

EXAMPLES 1-16

[0118] The density functional theory (DFT) is applied for
optimization and calculation to obtain distributions of
molecular frontier orbits by using a Gaussian 09 program
package under a B3LYP/6-31G(d) functional basis set aim-
ing at the compound H1 to the compound H16.

[0119] FIG. 1 illustrates orbit distributions of the com-
pound H3, where (A) of FIG. 1 is an HOMO energy level
distribution diagram of the compound H3 and (B) of FIG. 1
is an LUMO energy level distribution diagram of the com-
pound H3. From FIG. 1, it can be seen that the HOMO and
LUMO of the compound H3 are distributed in different
units, respectively, better separating donors and receptors,
thus facilitating the resonance between donor and receptor
groups, decreasing the intersystem energy difference AE,,
and improving the intersystem crossing ability from the
singlet to the triplet.

[0120] Relevant data of examples 1-16 is as shown by
Table 2. From Table 2, it can be seen that the triplet energy
levels of the materials designed according to the embodi-
ment of the present disclosure are high and are greater than
2.70 eV, and the AE ¢ of all compounds are relatively small,
thereby realizing relatively small singlet and triplet energy
level differences, and facilitating carrier transport between
organic function layers. (In Table 2, E - represents the triplet
energy level and AE,, represents the difference between the
singlet energy level and the triplet energy level.)

TABLE 2

Relevant performance data of compounds H1-H16

HOMO LUMO  E;  AEg

Example Compound (ev) (ev) (av) {ev)

1 H1 -5.75 -314 273 016

2 H2 -5.61 -320 282 032

3 H3 -584  -302 279 0.64

4 H4 -5.63 -298 288 044

5 HS -580  -314 276 0.5

6 H6 -574  -318 273 035

7 HT -5.69  -2.85 281 0.09

8 HS -5.83 -306 269 037

9 HO -5.67 =327 274 048

10 H10 -582 =306 273 026

11 HIl -5.69 =309 280  0.13

12 HI2 -588  -304 282 038

13 HI3 568 318 276 057

14 Hi4 -572 4313 286 0.23

15 HI5 -570  -326 280 014

16 HI6 -584  -307 273 059
[0121] Devices Prepared by Adopting the Vacuum Evapo-

ration Method

[0122] With the compound H1 as a light emitting material,

a non-doped device N1 is designed and the structure of N1
is: [ITO(150 nm))/[MoO5;(10 nm)]/[TAPC(80 nm)]/[H1(30
nm)]/[TPBI(40 nm)]/[LiF(1 nm)]/[Al(100 nm)].

[0123] With the compounds H1-H16 as host materials and
Ir(ppy); as a guest material, doped devices N1-N16 are
designed and each of their structures is: [ITTO(150 nm)]/
[MoO;(10 nm))/[TAPC(80 nm)])/[H1(30 nm)]/[Ir(ppy);(50
nm)]/[TPBI(40 nm)]/[LiF(1 nm)]/[Al(100 nm)].
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[0124] Relevant data of the above-mentioned devices is
shown in Table 3. From Table 3, it can be seen that the
non-doped device N1 using H1 as the host light emitting
material achieves a maximum external quantum efliciency
of 9.65%, this indicates that a symmetric ligation mode
enables the material to present a highly twisted stereoscopic
configuration, the steric hindrance is increased, the problem
of triplet exciton annihilation caused by m-m stacking is
greatly weakened and thus a more satisfactory device per-
formance is obtained.

[0125] From Table 3, it can be seen that the maximum
external quantum efficiency of the (doped) device N1 can
reach 14.99%, which is about 45% higher than EQE, ., (%)
of a non-doped device. This mainly benefits from the
relatively high E; of and the relatively small AE, charac-
teristic of the material H1, transport and recombination of
carriers between the host material and the guest material are
facilitated and the device efficiency is improved. EQRE,,,.,
(%) of (doped) devices N1-N16 are all above 14% and the
emitted blue light is pure. (In Table 3, V represents a
working voltage, EL,, ., represents a maximum current
efficiency and BQE,,,, represents a maximum external
quantum efficiency, all from the evaporating equipment.)

TABLE 3

Results of performances of devices prepared by
adopting the vacuum evaporation method

Doped or A% E]_(,M,? EQE sy
Device non-doped 4 (ed A™H (%)
N1 Non-doped 4.5 13.58 9.65
N1 Doped 4.0 19.17 14.99
N2 Doped 4.2 18.92 14.36
N3 Doped 39 22.76 15.20
N4 Doped 4.2 20.83 15.15
NS Doped 4.1 19.63 14.74
N6 Doped 44 18.72 14.25
N7 Doped 3.8 18.87 15.29
N8 Doped 4.1 20.04 15.73
N9 Doped 3.8 23.07 16.46
N10 Doped 39 24.17 17.27
N11 Doped 4.1 19.65 14.57
N12 Doped 44 18.47 14.73
N13 Doped 43 19.34 1445
N14 Doped 4.1 20.03 15.07
N1§ Doped 4.0 20.73 15.38
N16 Doped 4.2 21.25 15.81
[0126] Devices Prepared by Adopting the Solution
Method
[0127] With the compound H1 as a light emitting material,

a non-doped device N17 is designed and the structure of N1
is: [ITO(100 nm)})/[PEDOT:PSS(40 nm))/[H1(40 nm))/
[TmPyPb(50 nm))/[LiF(0.5 nm)]/[AI(100 nm)].

[0128] With the compounds H1-H16 as host materials and
BczVBi as a guest material, doped devices N17-N32 are
designed and each of their structures is: [TTO(100 nm)]/
[PEDOT:PSS(40 nm)]/[HI(40 nm)]/[BczVBi(50 nm)]/
[TmPyPb(50 nm))/[LiF(0.5 nm)]/[AI(100 nm)].

[0129] Relevant data of the above-mentioned devices is
shown in Table 4. From Table 4, it can be seen that the
non-doped device N17 using HI as the host light emitting
material achieves a maximum external quantum efficiency
of 7.64%, this indicates that a proximity ligation mode
enables the material to present a highly twisted stereoscopic
configuration, the steric hindrance is increased, the problem
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of triplet exciton annihilation caused by m-m stacking is
greatly weakened and thus a more satisfactory device pet-
formance is obtained.

[0130] From Table 4, it can be seen that the maximum
external quantum efficiency of the (doped) device N17 can
reach 12.02%, which is about 40% relative to BQE,,, .., (%)
of a non-doped device. This mainly benefits from the
relatively high E; of and the relatively small AF, charac-
teristic of the material H1, transport and recombination of
carriers between the host material and the guest material are
facilitated and the device efficiency is improved. EQE,,.,
(%) of (doped) devices N17-N32 are all above 11% and the
emitted blue light is pure. (In Table 4, V represents a
working voltage, BL,, .., represents a maximum current
efficiency and BQE,,,,, represents a maximum external
quantum efficiency, all from the evaporating equipment.)

TABLE 4

Results of performance of devices prepared
by adopting the solution method

Doped or \% E]_(mm? EQE

Device non-doped V1] (cd A™H (%)
N17 Non-doped 4.6 11.15 7.64
N17 Doped 4.1 16.82 12.02
N18 Doped 4.3 16.18 12.54
N19 Doped 4.1 17.67 12.87
N20 Doped 4.3 17.69 13.10
N21 Doped 4.3 16.13 12.06
N22 Doped 4.2 15.96 11.54
N23 Doped 4.0 18.01 12.78
N24 Doped 4.2 15.26 11.93
N25 Doped 3.9 19.15 12.76
N26 Doped 4.0 21.03 13.35
N27 Doped 4.0 16.48 11.74
N28 Doped 4.2 15.07 11.92
N29 Doped 4.5 14.54 11.88
N30 Doped 4.4 14.09 11.34
N31 Doped 4.2 15.82 12.03
N32 Doped 4.4 15.46 12.61
[0131] The compound according to the embodiment of the

present disclosure can be used as a host material of an
organic electroluminescent device or a material of a CPL.
Comparing with existing phosphorescent host materials, the
compound according to the embodiment of the present
disclosure has a higher triplet energy level E,, a greater
molecular density, a higher glass transition temperature and
a better heat stability, which effectively improve the bal-
anced transfer of carriers and widen the exciton recombi-
nation area, thus effectively improving the light extraction
efficiency, lowering the driving voltage and greatly improv-
ing the luminous efficiency and lifetime of the device.
Therefore, the compound can be well applied to the tech-
nical field of electroluminescent devices.

[0132] The compound according to the embodiment of the
present disclosure can also be used as a doping material, a
material of a hole transport layer or a material of an electron
transport layer, in an organic electroluminescent device,
which could reduce the driving voltage, and improve the
luminous efficiency, brightness, heat stability, color purity
and device lifetime.

[0133] Obviously, one skilled in the art may make various
modifications and variations to the present disclosure with-
out departing from the spirit and scope of the present
disclosure. Therefore, if these modifications and variations
to the present disclosure fall into the scope of the claims and
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their equivalents, the present disclosure is also intended to
include these modifications and variations.

What is claimed is:

1. A compound, having a structure illustrated by [chemi-
cal formula 1]:

[chemical formula 1] is

D

X

X3 P Xs
Xs
X X

| |
s KD

wherein D represents an electron donor unit, each of
X,-X, is independently selected from a carbon atom or
a nitrogen atom, at least one of X, and X, is a nitrogen
atom, at least one of X ; and X, is a nitrogen atom, each
of a and b in the subscripts is independently selected
from 0 or 1, and each of A, and A, is independently
selected from a group consisting of a substituted or an
unsubstituted C,-C,, alkyl, a substituted or an unsub-
stituted C5-C,, cycloalkyl, a substituted or an unsub-
stituted C,-C,,, alkoxy, a substituted or an unsubstituted
C;-C,, heterocyclic, a substituted or an unsubstituted
Cs-C, aryl, a substituted or an unsubstituted C,,-C,,
fused aromatic group, and a substituted or an unsub-
stituted C,-C,,,, heteroaryl.

2. The compound according to claim 1, wherein X5 and
X are same groups, X, and X, are same groups, X, and Xg
are same groups and X, and X, are same groups.

3. The compound according to claim 1, wherein the
compound is selected from one of following:
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wherein D represents an electron donor unit, X, is
selected from a carbon or a nitrogen atom, each of a and
b in the subscripts is independently selected from 0 or
1, and each of A| and A, is independently selected from
a group consisting of a substituted or an unsubstituted
C,-C,, alkyl, a substituted or an unsubstituted C;-C,,
cycloalkyl, a substituted or an unsubstituted C,-C,,
alkoxy, a substituted or an unsubstituted C,-C,, het-
erocyclic, a substituted or an unsubstituted C4-C,,, aryl,
a substituted or an vnsubstituted C,,-C,, fused aro-
matic group, and a substituted or an unsubstituted
C,-C, heteroaryl.

4. The compound according to claim 1, wherein the unit
D is selected from a group consisting of an anilino, an
aniline derivative substituent, a carbazolyl, a carbazole
derivative substituent, an acridiny! and an acridine deriva-
tive substituent,

5. The compound according to claim 1, wherein the unit
D is selected from one of following:
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wherein each of m, n and p in the subscripts is indepen-
dently selected from 0, 1, 2 or 3; the symbol # repre-
sents a location of connection with the heteroaryl in
[chemical formula 1]; and each of R;, R, and R; is
independently selected from a group consisting of a
hydrogen atom, a substituted or an unsubstituted
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C,-C,, alkyl, a substituted or an unsubstituted silylene,
a substituted or an unsubstituted C,-C,, alkoxy, a
substituted or an unsubstituted C4-C,,, aryl, and, a
substituted or an unsubstituted C, ,-C;, fused aromatic
group.
6. The compound according to claim 1, wherein the unit
D is selected from one of following:

wherein 7 is selected from a carbon atom, a nitrogen
atom, an oxygen atom, a sulfur atom or a silicon atom;
each of q in the subscripts is independently selected
from 0, 1, 2 or 3; the symbol # represents a location
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linked with the heteroaryl in [chemical formula 1]; and
R, is independently selected from a group consisting of
a hydrogen atom, a substituted or an unsubstituted
C,-C,, alkyl, a substituted or an unsubstituted silylene,
a substituted or an unsubstituted C,-C,, alkoxy, a
substituted or an unsubstituted C4-C;, aryl and a sub-
stituted or an unsubstituted C,,-C,, fused aromatic

group.

7. The compound according to claim 1, wherein the unit
D is selected from one of following:
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wherein 7 is selected from a carbon atom, a nitrogen _continued
atom, an oxygen atom. a sulfur atom or a silicon atom; #
X is selected from a group consisting of a carbon atom, |
a nitrogen atom, an oxygen atom and a sulfur atom;

N
each of m, n, p and q in the subscripts is independently
selected from 0, 1, 2 or 3; the symbol # represents a
location linked with the heteroaryl in [chemical for-

mula 1]; and each of R}, R,, R; and R, is independently #
selected from a group consisting of a hydrogen atom, a |
substituted or an unsubstituted C,-C,, alkyl, a substi- S

tuted or an unsubstituted silylene, a substituted or an
unsubstituted C, -C;, alkoxy, a substituted or an unsub- O
stituted C4-C,, aryl and a substituted or an unsubsti-
tuted C,,-C;, fused aromatic group.
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-continued
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wherein R in each structural formula is independently
selected from a group consisting of an hydrogen atom,
a substituted or an unsubstituted C,-C,, alkyl, a sub-
stituted or an unsubstituted C,-C,,, cycloalkyl, a sub-
stituted or an unsubstituted C,-C,, alkoxy, a substituted
or an unsubstituted C;-C,, heterocyclic, a substituted
or an unsubstituted C4-C,, aryl and a substituted or an
unsubstituted C5-C,, heteroaryl, and the symbol #
represents a location where unit D is able to connect
with the heteroaryl in [chemical formula 1].
9. The compound according to claim 1, wherein the
compound is selected from one of following chemical
compounds:

H1

H2
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-continued -continued
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10. A method for preparing the compound according to
claim 1, comprising the following steps expressed with
[chemical reaction formula 1] to [chemical reaction formula

s 4k
| step 1, activating a
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and an activated

FS
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to obtain an intermediate I; wherein the intermediate 1
reacts with an activated group D to obtain an interme-
diate II; and wherein the intermediate II reacts with an

— — activated A, and an activated A, to obtain the com-

pound;
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wherein

[chemical reaction formula 1] is
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[chemical reaction formula 2] is
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[chemical reaction formula 3] is
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[chemical reaction formula 4] is
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wherein Y and Z represent two different halogens, respec-
tively, Y is selected from iodine or bromine, and Z is
selected from bromine or chlorine.

11. An organic light emitting display device, comprising

an organic electroluminescent device,

wherein the organic electroluminescent device comprises
an organic function layer;

wherein the organic function layer comprises one or more
organic film layers;

wherein at least one of the organic film layers is a light
emitting layer; and
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wherein the organic function layer contains the compound
according to claim 1.

12. The organic light emitting display device according to
claim 11, wherein a phosphorescent host material of the light
emitting layer contains the compound.

13. The organic light emitting display device according to
claim 11, wherein a doping material of the light emitting
layer contains the compound.

14. The organic light emitting display device according to
claim 11, wherein the organic function layer further com-
prises an electron transport layer and a material of the
electron transport layer contains the compound.

15. The organic light emitting display device according to
claim 11, wherein the organic function layer further com-
prises a hole transport layer and a material of the hole
transport layer contains the compound.

16. The organic light emitting display device according to
claim 11, wherein the organic function layer further com-
prises a cap layer and a material of the cap layer contains the
compound.

17. The organic light emitting display device according to
claim 11, wherein the organic electroluminescent device
further comprises a first electrode and a second electrode
over the organic function layer, and the organic function
layer is over the first electrode.
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