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7) ABSTRACT

The invention relates to organic electroluminescent materials
and provides 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compounds and methods of preparing the
same, organic electroluminescent devices comprising the
compounds, and organic electroluminescent display appara-
tus comprising the devices. The compounds of the invention
are easy to be synthesized and can be used as blue-phospho-
rescent organic electroluminescent materials. Due to the
inherent ability of the materials to block holes, there is no
need to arrange a hole-blocking layer between a light-emit-
ting layer and an electron transport layer, which simplifies the
manufacturing process of full color display panels of organic
electroluminescent display apparatus and reduces the manu-
facture cost and time. The organic electroluminescent devices
made from the materials exhibit high luminous efficiency.
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9,10-BIS[2<(P-SUBSTITUTED
PHENYL)PYRIMIDIN-4-YL] ANTHRACENE
COMPOUNDS, METHODS OF PREPARING
THE SAME, ORGANIC
ELECTROLUMINESCENT DEVICES AND
ORGANIC ELECTROLUMINESCENT
DISPLAY APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to the technical field of
organic electroluminescent materials, particularly to pyrim-
idinyl anthracene compounds and methods of preparing the
same, organic electroluminescent devices comprising light-
emitting layers made from the compounds, and organic elec-
troluminescent display apparatus comprising the organic
electroluminescent devices.

BACKGROUND OF THE INVENTION

[0002] Organic light-emitting diodes (OLEDs) are light-
emitting diodes including light-emitting layers made from
organic materials. The research and development of organic
materials is an important branch of the research and develop-
ment of light-emitting diodes. The known organic electrolu-
minescent materials include phosphorescent materials and
fluorescent materials. OLEDs mainly based on phosphores-
cent mechanism have attracted tremendous attention recently,
because phosphorescent materials can keep luminance for a
considerable long time after excited, and the quantum effi-
ciency thereof (theoretical value may be up to 100%) is four
times of that of fluorescent materials.

[0003] However, there are two main problems involved in
the phosphorescent organic electroluminescent devices:
[0004] 1) compared with the known fluorescent organic
molecules, it is relatively difficult to synthesize the phospho-
rescent organic molecules, particularly the phosphorescent
organic molecules emitting blue or green light; and

[0005] 2) a hole-blocking layer (hereinafter referred to as
HBL ) needs to be arranged between a light-emitting layer and
an electron transport layer (hereinafter referred to as ETL), in
order to prevent impurity and extinction of light caused by
diffusion of the excited state energy from the light-emitting
layer to other layers.

[0006] Nowadays, full-color display panels of the OLEDs
are made mainly by arranging red, green and blue pixels in a
“side-by-side” array. However, the development of blue phos-
phorescent pixels badly lags behind other phosphorescent
pixels, so that it is still impossible to use exclusively phos-
phorescent devices in the “side-by-side” pixel array. That is,
the phosphorescent pixels need to be used in combination
with the fluorescent pixels, and thus an evaporation chamber
for deposition of an HBL has to be included in mass produc-
tion. In such a case, the process steps cannot be integrated,
which not only increases the manufacture cost and time, but
also makes the manufacturing process complex.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to solve the
problem that an HBL needs to be arranged between a light-
emitting layer and an ETL in the existing phosphorescent
organic electroluminescent materials emitting blue light.
[0008] This object is achieved by providing a 9,10-bis[2-
(p-substituted phenyl)pyrimidin-4-y1] anthracene compound
represented by the following formula:
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[0009] wherein R1 and R2, which may be identical or dif-
ferent, are each individually selected from any one of:

[0010] hydrogen, carboxyl, cyano, nitro,

[0011] paraffinic alkyl having 1 to 20 carbon atoms,
[0012] cyclic alkyl having 3 to 20 carbon atoms,

[0013] paraffinic alkoxyl having 1 to 20 carbon atoms,
[0014] aromatic hydrocarbyl having 6 to 50 ring carbon
atoms,

[0015] aryloxy having 5 to 50 ring atoms, and

[0016] an ester group having 2 to 20 carbon atoms.

[0017] Herein, the term “paraffinic alkyl having 1 to 20

carbon atoms” refers to “unsubstituted C1-C20 linear or
branched alkyl” or “substituted C1-C20 linear or branched
alkyl”.

[0018] The term “unsubstituted C1-C20 linear or branched
alkyl” refers to C1-C20 linear or C3-C20 branched alkyl
without any substituent, preferably C1-C12 linear or C3-C12
branched alkyl, more preferably C1-C8 linear or C3-C8
branched alkyl, and most preferably C1-C6 linear or C3-C6
branched alkyl. For example, it is preferably methyl, ethyl,
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl,
n-pentyl, isopentyl, neopentyl, n-hexyl, n-heptyl, or n-octyl.
[0019] The term “substituted C1-C20 linear or branched
alkyl” refers to C1-C20 linear or C3-C20 branched alkyl
having 1 to 3 substituents, preferably C1-C12 linear or
C3-C12 branched alkyl, more preferably C1-C8 linear or
C3-C8 branched alkyl, most preferably C1-C6 linear or
C3-C6 branched alkyl. The said 1 to 3 substituents are
selected from hydroxyl, halogen, amino, carboxyl, cyano,
nitro, pyrrolyl, naphthyl, and substituted or unsubstituted
phenyl. The substituted phenyl refers to a benzene ring sub-
stituted by methyl, hydroxyl, halogen, amino, carboxyl,
cyano or nitro.

[0020] The substituted C1-C20 linear or branched alkyl
includes, for example, C1-C20 linear or C3-C20 branched
alkyl substituted by hydroxyl, halogen, amino, cyano, nitro,
phenyl, etc.

[0021] Preferable examples of the substituted C1-C20 lin-
ear or branched alkyl include, but not limited to, C1-C4 alkyl
substituted by hydroxyl, such as hydroxymethyl, 1-hydroxy-
ethyl, 2-hydroxyethyl, 2-hydroxyisobutyl, 1,2-dihydroxy-
ethyl, 1,3-dihydroxyisopropyl, 2.3-dihydroxy-tert-butyl, 1,2,
3-trihydroxypropyl; C1-C4 alkyl substituted by halogen,
such as fluoromethyl, chloromethyl, 1-chloroethyl, 2-chloro-
ethyl, 2-chloroisobutyl, 1,2-dichloroethyl, 1,3-dichloroiso-
propyl, 2,3-dichloro-tert-butyl, 1,2,3-trichloropropyl, bro-
momethyl, 1-bromoethyl, 2-bromoethyl, 2-bromoisobutyl,
1,2-dibromoethyl, 1,3-dibromoisopropyl, 2,3-dibromo-tert-
butyl, 1,2,3-tribromopropyl, iodomethyl, 1-iodoethyl, 2-io-
doethyl, 2-iodoisobutyl, 1,2-diiodoethyl, 1,3-diiodoisopro-
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pyl, 2,3-diiodo-tert-butyl, 1,2,3-triiodopropyl; C1-C4 alkyl
substituted by amino, such as aminomethyl, 1-aminoethyl,
2-aminoethyl, 2-aminoisobutyl, 1,2-diaminoethyl, 1,3-di-
aminoisopropyl, 2,3-diamino-tert-butyl, 1,2,3-triaminopro-
pyl: C1-C4 alkyl substituted by cyano, such as cyanomethyl,
1-cyanoethyl, 2-cyanoethyl, 2-cyanoisobutyl, 1,2-dicyanoet-
hyl, 1,3-dicyanoisopropyl, 2,3-dicyano-tert-butyl, 1,2,3-tri-
cyanopropyl; C1-C4 alkyl substituted by nitro, such as
nitromethyl, 1-nitroethyl, 2-nitroethyl, 2-nitroisobutyl, 1,2-
dinitroethyl, 1,3-dinitroisopropyl, 2,3-dinitro-tert-butyl, 1,2,
3-trinitropropyl; C1-C4 alkyl substituted by phenyl, such as
benzyl, 1-phenylethyl, 2-phenylethyl, 1-phenylisopropyl,
2-phenylisopropyl,  phenyl-tert-butyl, triphenylmethyl;
C1-C4 alkyl substituted by naphthyl, such as a-naphthylm-
ethyl, 1-o-naphthylethyl, 2-a-naphthylethyl, 1-a-naphthyl-
isopropyl, 2-c-naphthylisopropyl, p-naphthylmethyl, 1-p-
naphthylethyl, 2-p-naphthylethyl, 1-p-naphthylisopropyl,
2-B-naphthylisopropyl; C1-C4 alkyl substituted by pyrrolyl,
such as 1-pyrrolylmethyl, 2-(1-pyrrolylethyl; C1-C4 alkyl
substituted by substituted phenyl, such as p-methylbenzyl,
m-methylbenzyl, o-methylbenzyl, p-chlorobenzyl, m-chlo-
robenzyl, o-chlorobenzyl, p-bromobenzyl, m-bromobenzy],
o-bromobenzyl, p-iodobenzyl, m-iodobenzyl, o-iodobenzyl,
p-aminobenzyl, m-aminobenzyl, o-aminobenzyl, p-nitroben-
zyl, m-nitrobenzyl, o-nitrobenzyl, p-cyanobenzyl, m-cy-
anobenzyl, o-cyanobenzyl, 1-chloro-2-phenylisopropyl.
[0022] Herein, the term “cyclic alkyl having 3 to 20 carbon
atoms” refers to “unsubstituted C3-C20 saturated alicyclic
hydrocarbyl” or “substituted C3-C20 saturated alicyclic
hydrocarbyl”; preferably “unsubstituted C6-C10 saturated
alicyclic hydrocarbyl” or “substituted C6-C10 saturated ali-
cyclic hydrocarbyl”.

[0023] The term “substituted C3-C20 saturated alicyclic
hydrocarbyl” refers to C3-C20 saturated alicyclic hydrocar-
byl having 1 to 3 substituents selected from C1-C4 alkyl,
hydroxyl, halogen, amino, carboxyl, cyano and nitro. The
term “substituted C6-C10 saturated alicyclic hydrocarbyl”
refers to C6-C10 saturated alicyclic hydrocarbyl having 1 to
3 substituents selected from C1-C4 alkyl, hydroxyl, halogen,
amino, carboxyl, cyano and nitro.

[0024] Examples of the unsubstituted C3-C20 saturated
alicyclic hydrocarby! include, but not limited to, cyclopropyl,
cyclobutyl. cyclopentyl, cyclohexyl, norbornyl (i.e., bicyclo
[2.2.1Theptyl), adamanty] or cycloeicosyl.

[0025] Preferable examples of the substituted C3-C20 satu-
rated alicyclic hydrocarbyl include 2-fluorocyclopropyl,
3-hydroxylcyclobutyl, 3-aminocyclopentyl, 4-methylcyclo-
hexyl, and 1,3,5-tribromoadamanty].

[0026] Herein, the term “paraffinic alkoxyl having 1 to 20
carbon atoms” refers to “C1-C20 paraffinic alkyl-O—",
wherein the definition of the “C1-C20 paraffinic alkyl” is the
same as that of the “paraffinic alkyl having 1 to 20 carbon
atoms”.

[0027] For example, particular examples of the C1-C20
paraffinic alkyl include unsubstituted C1-C8 alkyl, such as
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobuty],
tert-butyl, n-pentyl, n-hexyl, n-heptyl, or n-octyl, C1-C4
alkyl substituted by hydroxyl, such as hydroxymethyl, 1-hy-
droxyethyl, 2-hydroxyethyl, 2-hydroxyisobutyl, 1,2-dihy-
droxyethyl; C1-C4 alkyl substituted by halogen, such as fluo-
romethyl, 1,3-dichloroisopropyl, 2,3-dichloro-tert-butyl, 1,2,
3-trichloropropyl, bromomethyl, 1-bromoethyl,
2-bromoethyl, 2-bromoisobutyl, 1,2-dibromoethyl, 1,3-di-
bromoisopropyl, 2,3-dibromo-tert-butyl, 1,2,3-tribromopro-
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pyl, iodomethyl, 1-iodoethyl, 2-iodoethyl, 2-iodoisobutyl,
1,2-diiodoethyl, 1,3-diiodoisopropyl, 2,3-diiodo-tert-butyl,
1,2 3-triiodopropyl; C1-C4 alkyl substituted by amino, such
as aminomethyl, 1-aminoethyl, 2-aminoethyl, 2-aminoisobu-
tyl, 1,2-diaminoethyl, 1,3-diaminoisopropyl, 2,3-diamino-
tert-butyl, 1,2,3-triaminopropyl; C1-C4 alkyl substituted by
cyano, such as cyanomethyl, 1-cyanoethyl, 2-cyanoethyl,
2-cyanoisobutyl, 1,2-dicyanoethyl, 1,3-dicyanoisopropyl,
2,3-dicyano-tert-butyl, 1,2,3-tricyanopropyl; C1-C4 alkyl
substituted by nitro, such as nitromethyl, 1-nitroethyl, 2-ni-
troethyl, 2-nitroisobutyl, 1,2-dinitroethyl, 1,3-dinitroisopro-
pyl, 2,3-dinitro-tert-butyl, 1,2,3-trinitropropyl; C1-C4 alkyl
substituted by phenyl, such as benzyl, 1-phenylethyl, 2-phe-
nylethyl, 1-phenylisopropyl, 2-phenylisopropyl, phenyl-tert-
butyl, triphenylmethyl; C1-C4 alkyl substituted by naphthyl,
such as a-naphthylmethyl, 1-a-naphthylethyl, 2-a-naphthyl-
ethyl, l-a-naphthylisopropyl,  2-a-naphthylisopropyl,
[-naphthylmethyl, 1-B-naphthylethyl, 2-f-naphthylethyl,
1-B-naphthylisopropyl. 2-f-naphthylisopropyl; C1-C4 alkyl
substituted by pyrrolyl, such as 1-pyrrolylmethyl, 2-(1-pyr-
rolyl)ethyl; C1-C4 alkyl substituted by substituted phenyl,
such as p-methylbenzyl, m-methylbenzyl, o-methylbenzyl,
p-chlorobenzyl, m-chlorobenzyl, o-chlorobenzyl, p-bro-
mobenzyl, m-bromobenzyl, o-bromobenzyl, p-iodobenzyl,
m-iodobenzyl, o-iodobenzyl, p-aminobenzyl, m-aminoben-
zyl, o-aminobenzyl, p-nitrobenzyl, m-nitrobenzyl, o-ni-
trobenzyl, p-cyanobenzyl, m-cyanobenzyl, o-cyanobenzyl,
1-chloro-2-phenylisopropyl, etc.

[0028] Herein, the term “aromatic hydrocarbyl having 6 to
50 ring carbon atoms” refers to a single benzene ring, a
polybenzene ring structure in which two or more benzene
rings are connected by single bond(s), or a fused ring struc-
ture in which two or more benzene rings are fused at two or
more positions. Aromatic carbon rings having 6 to 30 ring
carbon atoms are preferable, and particular examples thereof
include, but not limited to, phenyl, biphenyl, terphenyl, naph-
thyl, fluorenyl, anthryl, naphthacenyl, etc. The aromatic
hydrocarbyl may be substituted by C1-C4 linear or branched
alkyl, or by phenyl substituted with C1-C4 linear or branched
alkyl.

[0029] Preferably, the aromatic hydrocarbyl having 6 to 50
ring carbon atoms is any one of phenyl, 1-naphthyl, 2-naph-
thyl, 1l-anthryl, 2-anthryl, 9-anthryl, 1-phenanthryl,
2-phenanthryl, 3-phenanthryl, 4-phenanthryl, 9-phenanthryl,
1-naphthacenyl, 2-naphthacenyl, 9-naphthacenyl, 1-pyrenyl,
2-pyrenyl, 4-pyrenyl, 2-biphenyl, 3-biphenyl, 4-biphenyl,
p-terphenyl-4-yl, p-terphenyl-3-yl, p-terphenyl-2-yl, m-ter-
phenyl-4-yl, m-terphenyl-3-yl, m-terphenyl-2-yl, o-tolyl,
m-tolyl, p-tolyl, p-tert-butylphenyl, p-(2-phenylpropyl)phe-
nyl, 3-methyl-2-naphthyl, 4-methyl-1-naphthyl, 4-methyl-1-
anthryl, 4-methyl-biphenyl, 4'-tert-butyl-p-terphenyl-4-yl.

[0030] Herein, the term “aryloxy having 5 to 50 ring atoms™
refers to a group in which an oxygen atom is connected to a
ring carbon atom of an aromatic hydrocarbon, or to a ring
atom of a heteroaromatic hydrocarbon. Said aromatic hydro-
carbon ring refers to an aromatic hydrocarbon type carbon
ring having 6 to 50 ring carbon atoms, including a single
benzene ring, a polybenzene ring structure in which two or
more benzene rings are connected by single bond(s), or a
fused ring structure in which two or more benzene rings are
fused at two or more positions. Aromatic hydrocarbon type
carbon rings having 6 to 30 ring carbon atoms are preferable,
and particular examples thereof include, but not limited to,
phenyl, biphenyl, terphenyl, naphthyl, fluorenyl, anthryl,
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naphthacenyl, pyrenyl, picenyl, etc. The aromatic hydrocar-
bon type carbon ring may be substituted by C1-C4 linear or
branched alkyl, or by phenyl substituted with C1-C4 linear or
branched alkyl. Said heteroaromatic hydrocarbon ring refers
to a single ring or a fused ring structure comprising at least
one unsaturated double bond and heteroatom selected from
O, N and S in the ring(s), preferably a heteroaromatic ring
having 5-20 ring atoms, more preferably a heteroaromatic
ring having 5-14 ring atoms; and particular examples thereof
include, but not limited to, pyrrole, pyridine, indole, furan,
pyran, benzofuran, quinoline, quinoxaline, carbazole,
phenanthridine, acridine, phenanthroline, phenazine, phe-
nothiazine, phenoxazine ring, etc.

[0031] Preferable examples of the aromatic hydrocarbon
type carbon ring are phenyl, 1-naphthyl, 2-naphthyl, 1-an-
thryl, 2-anthryl, 9-anthryl, 1-phenanthryl, 2-phenanthryl,
3-phenanthryl, 4-phenanthryl, 9-phenanthryl, 1-naphthace-
nyl, 2-naphthacenyl, 9-naphthacenyl, 1-pyrenyl, 2-pyrenyl,
4-pyrenyl, 2-biphenyl, 3-biphenyl, 4-biphenyl, p-terphenyl-
4-yl, p-terphenyl-3-yl, p-terphenyl-2-yl, m-terphenyl-4-yl,
m-terphenyl-3-yl, m-terphenyl-2-yl, o-tolyl, m-tolyl, p-tolyl,
p-tert-butylphenyl, p-(2-phenylpropyl)phenyl, 3-methyl-2-
naphthyl, 4-methyl-1-naphthyl, 4-methyl-1-anthryl, 4'-me-
thyl-biphenyl, 4'-tert-butyl-p-terphenyl-4-yl, etc.

[0032] Preferable example of the heteroaromatic hydrocar-
bon ring is any one of 2-pyrrolyl, 3-pyrrolyl, 5-pyridiny],
6-pyridinyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-indolyl,
3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl, 1-isoin-
dolyl, 3-isoindolyl, 4-isoindolyl, 5-isoindolyl, 6-isoindolyl,
7-isoindolyl, 2-furanyl, 3-furanyl, 2-benzofuranyl, 3-benzo-
furanyl, 4-benzofuranyl, 5-benzofuranyl, 6-benzofuranyl,
7-benzofuranyl, 1-isobenzofuranyl, 3-isobenzofuranyl,
4-isobenzofuranyl, S-isobenzofuranyl, 6-isobenzofuranyl,
7-isobenzofuranyl, 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl, 1-isoquinolyl,
3-isoquinolyl, 4-isoquinolyl, S-isoquinolyl, 6-isoquinolyl,
7-isoquinolyl, 8-isoquinolyl, 2-quinoxalyl, 35-quinoxalyl,
6-quinoxalyl, 1-carbazolyl, 2-carbazolyl, 3-carbazolyl,
4-carbazolyl, 1-phenanthridinyl, 2-phenanthridiny],
3-phenanthridinyl, 4-phenanthridinyl, 6-phenanthridinyl,
7-phenanthridinyl, 8-phenanthridinyl, 9-phenanthridinyl,
10-phenanthridinyl, 1-acridinyl, 2-acridinyl, 3-acridinyl,
4-acridinyl, 9-acridinyl, 1,7-phenanthrolin-2-yl, 1,7-phenan-
throlin-3-yl, 1,7-phenanthrolin-4-yl, 1,7-phenanthrolin-5-y,
1,7-phenanthrolin-6-yl, 1,7-phenanthrolin-8-yl, 1,7-phenan-
throlin-9-yl, 1,7-phenanthrolin-10-yl, 1,8-phenanthrolin-2-
yl, 1,8-phenanthrolin-3-yl, 1,8-phenanthrolin-4-yl, 1,8-

phenanthrolin-5-yl, 1.8-phenanthrolin-6-yl, 1,8-
phenanthrolin-7-yl, 1,8-phenanthrolin-9-yl, 1,8-
phenanthrolin-10-y1, 1,9-phenanthrolin-2-yl, 1,9-
phenanthrolin-3-yl, 1.9-phenanthrolin-4-yl, 1,9-
phenanthrolin-5-yl, 1.9-phenanthrolin-6-yl, 1,9-
phenanthrolin-7-yl, 1.9-phenanthrolin-8-yl, 1,9-

phenanthrolin-10-y1, 1,10-phenanthrolin-2-yl, 1,10-
phenanthrolin-3-yl, 1,10-phenanthrolin-4-yl, 1,10-
phenanthrolin-5-yl, 2.9-phenanthrolin-1-yl, 2,9-
phenanthrolin-3-yl, 2.9-phenanthrolin-4-yl, 2,9-
phenanthrolin-5-yl, 2.9-phenanthrolin-6-yl, 2,9-
phenanthrolin-7-yl, 2.9-phenanthrolin-8-yl, 2,9-
phenanthrolin-10-y1, 2,8-phenanthrolin-1-yl, 2,8-
phenanthrolin-3-yl, 2.8-phenanthrolin-4-yl, 2,8-
phenanthrolin-5-yl, 2.8-phenanthrolin-6-yl, 2,8-
phenanthrolin-7-yl, 2.8-phenanthrolin-9-yl, 2,8-

phenanthrolin-10-yl, 2,7-phenanthrolin-1-yl, 2,7-
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phenanthrolin-3-yl, 2,7-phenanthrolin-4-yl, 2,7-
phenanthrolin-5-yl, 2,7-phenanthrolin-6-y1, 2,7-
phenanthrolin-8-yl, 2,7-phenanthrolin-9-yl, 2,7-

phenanthrolin-10-yl, 1-phenaziny], 2-phenazinyl,
1-phenothiazinyl,  2-phenothiazinyl, 3-phenothiazinyl,
4-phenothiazinyl, 1-phenoxazinyl, 2-phenoxazinyl, 3-phe-
noxazinyl, 4-phenoxazinyl, 2-oxazolyl, 4-oxazolyl, 5-0x-
azolyl, 2-oxadiazolyl, 5-oxadiazolyl, 3-furazanyl, 2-thienyl,
3-thienyl, 2-methylpyrrol-1-yl, 2-methylpyrrol-3-y1, 2-meth-
vlpyrrol-4-yl, 2-methylpyrrol-3-yl, 3-methylpyrrol-1-yl,
3-methylpyrrol-2-yl, 3-methylpyrrol-4-yl, 3-methylpyrrol-5-
yl, 2-tert-butylpyrrol-4-yl, 3-(2-phenylpropyl)pyrrol-1-yl,
2-methyl-1-indolyl, 4-methyl-1-indolyl, 2-methyl-3-indolyl,
4-methyl-3-indolyl, 2-tert-butyl-1-indolyl, 4-tert-butyl-1-in-
dolyl, 2-tert-butyl-3-indolyl, and 4-tert-butyl-3-indolyl.
[0033] Herein, the term “ester group having 2 to 20 carbon
atoms” refers to such a group that may be represented by
“C1-C19 alkyl-OC(O)—", wherein the C1-C19 alkyl may be
linear, branched, or cyclic alkyl. Said ester group having 2 to
20 carbon atoms is preferably a—OC(O)— group connected
with C1-C18 alkyl, more preferably C1-C12 alkyl, and most
preferably C1-C8 alkyl. Said linear, branched, or cyclic alkyl
may be optionally substituted by 1 to 3 substituents selected
from hydroxyl, halogen, amino, carboxyl, cyano and nitro.
Preferable examples of the ester group having 2 to 20 carbon
atoms include any one of methyl ester group, ethyl ester
group, propyl ester group, isopropyl ester group, n-butyl ester
group, sec-butyl ester group, isobutyl ester group, n-pentyl
ester group, n-hexyl ester group, n-heptyl ester group, and
n-octyl ester group.

[0034] The object of the present invention also includes
providing a simple method for preparation of organic elec-
troluminescent materials, so as to overcome the current dif-
ficulties encountered in synthesis of the organic electrolumi-
nescent materials emitting blue light.

[0035] Such an object is achieved by providing a method of
preparing the 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compound represented by the aforesaid for-
mula, comprising the following steps: reacting p-substituted
benzamide with formamide to produce an intermediate; and
reacting the intermediate with 9,10-diacetylanthracene to
produce said 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compound.

[0036] In order to solve the problem that the existing
organic luminescent devices need an HBL arranged between
a light-emitting layer and an ETL, the object of the present
invention further includes providing an organic luminescent
device without the need to arrange such an HBL between a
light-emitting layer and an ETL.

[0037] Such an object is achieved by providing an organic
luminescent device comprising a cathode, an anode, and a
light-emitting layer arranged between said cathode and
anode, wherein said light-emitting layer comprises the 9,10-
bis[2-(p-substituted phenyl)pyrimidin-4-y1] anthracene com-
pound.

[0038] Preferably, said organic luminescent device also
comprises a hole transport layer and an electron transport
layer (ETL), wherein the hole transport layer is arranged
between the anode and the light-emitting layer, and the ETL
is arranged between the cathode and the light-emitting layer.
[0039] The 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compounds according to the present invention
can be used as organic electroluminescent materials. Since
such compounds per se have an ability to block holes, there is
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no need to arrange an HBL between the light-emitting layer
and the ETL, and thus the evaporation chamber for deposition
of the HBL is no longer needed in mass production of full
color display panels of organic electroluminescent display
apparatus. Therefore, the present invention makes it practical
to integrate the manufacturing process of full color display
panels of organic electroluminescent display apparatus,
thereby reducing the manufacture cost and time. In addition,
the organic electroluminescent devices made from the 9,10-
bis[2-(p-substituted phenyl)pyrimidin-4-y1] anthracene com-
pounds according to the present invention exhibit high lumi-
nous efficiency. Furthermore, the methods of preparing the
9,10-bis[2-(p-substituted phenyl)pyrimidin-4-yl] anthracene
compounds according to the present invention are simple and
readily applicable.

BRIEF DESCRIPTION OF THE FIGURES

[0040] FIG. 1 shows the formula of 9,10-bis[2-(p-substi-
tuted phenyl)pyrimidin-4-y1] anthracene compounds accord-
ing to the present invention.

[0041] FIGS. 2 and 3 are flow diagrams illustrating the
process for preparing the 9,10-bis[2-(p-substituted phenyl)
pyrimidin-4-yl] anthracene compounds according to the
present invention, wherein FIG. 2 relates to the compounds in
which R1 and R2 are different, and FIG. 3 relates to the
compounds in which R1 and R2 are the same (both repre-
sented by R).

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

[0042] Inorderto makethose skilled in the art have a better
understanding of the technical solution of the present inven-
tion, more detailed description is provided below with refer-
ence to specific embodiments and the accompanying draw-
ings.

[0043] The present invention provides a 9,10-bis[2-(p-sub-
stituted phenyl)pyrimidin-4-yl] anthracene compound hav-
ing the following formula:

Rl R2

[0044] wherein R1 and R2, which may be identical or dif-
ferent, are each individually selected from any one of:
[0045] hydrogen, carboxyl, cyano, nitro,

[0046] substituted or unsubstituted paraffinic alkyl having
1 to 20 carbon atoms,

[0047] substituted or unsubstituted cyclic alkyl having 3 to
20 carbon atoms,

[0048] paraffinic alkoxyl having 1 to 20 carbon atoms,
[0049] aromatic hydrocarbyl having 6 to 50 ring carbon
atoms,
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[0050] aryloxy having 5 to 50 ring atoms, and
[0051] an ester group having 2 to 20 carbon atoms.
[0052] According to preferable embodiments of the present

invention, R1 and R2 of the compound are each indepen-
dently selected from the following groups:

[0053] C1-C20 linear alkyl or C3-C20 branched alkyl,
which may be optionally substituted by 1 to 3 substituents
selected from hydroxyl, halogen, amino, carboxyl, cyano,
nitro, pyrrolyl, naphthyl, and substituted or unsubstituted
phenyl, wherein the substituted phenyl refers to a benzene
ring substituted by methyl, hydroxyl, halogen, amino, car-
boxyl, cyano or nitro;

[0054] (C3-C20 cyclic alkyl, which may be optionally sub-
stituted by 1 to 3 substituents selected from C1-C4 alkyl,
hydroxyl, halogen, amino, carboxyl, cyano and nitro;

[0055] C1-C20 paraffinic alkoxyl, in which the C1-C20
paraffinic alkyl may be optionally substituted by 1 to 3 sub-
stituents selected from hydroxyl, halogen, amino, carboxyl,
cyano, nitro, pyrrolyl, naphthyl, and substituted or unsubsti-
tuted phenyl, wherein the substituted phenyl refers to a ben-
zene ring substituted by methyl, hydroxyl, halogen, amino,
carboxyl, cyano or nitro;

[0056] aromatic hydrocarbyl having 6 to 50 ring carbon
atoms, which may be optionally substituted by C1-C4 linear
or branched alkyl, or by pheny! substituted with C1-C4 linear
or branched alkyl,

[0057] aromatic hydrocarbonoxy having 6 to 50 ring car-
bon atoms, in which the carbon ring of the aromatic hydro-
carbon may be optionally substituted by C1-C4 linear or
branched alkyl, or by phenyl substituted with C1-C4 linear or
branched alkyl;

[0058] heteroaromatic hydrocarbonoxy having 5 to 50 ring
atoms, wherein the heteroaromatic hydrocarbon ring com-
prises at least one unsaturated double bond and heteroatom
selected from O, N and S, and the ring carbon atom(s) of the
heteroaromatic hydrocarbon ring may be optionally substi-
tuted by C1-C4 linear or branched alkyl, or by phenyl substi-
tuted with C1-C4 linear or branched alkyl; and

[0059] an ester group having 2 to 20 carbon atoms, which
preferably is C1-C18 alkyl-OC(O)—, wherein the C1-C18
alkyl is a linear, branched, or cyclic alkyl optionally substi-
tuted by 1 to 3 substituents selected from hydroxyl, halogen,
amino, carboxyl, cyano and nitro.

[0060] Preferably, the aromatic hydrocarbyl having 6 to 50
ring carbon atoms (or the aromatic hydrocarbyl of said aro-
matic hydrocarbonoxy) is selected from phenyl, a polyben-
zene ring group in which 2-8 benzene rings are connected by
single bond(s), or a fused ring group in which 2-10 benzene
rings are fused at two or more positions. Further preferably,
the aromatic hydrocarbyl is an aromatic hydrocarbon group
having 6-30 ring carbon atoms, which may be selected from
phenyl, a polybenzene ring group in which 2-5 (preferably
2-4) benzene rings are connected by single bond(s), or a fused
ring group in which 2-8 (preferably 2-5) benzene rings are
fused at two or more positions, and may be optionally substi-
tuted by C1-C4 linear or branched alkyl.

[0061] Preferably, the “heteroaromatic hydrocarbon hav-
ing 5 to 50 ring atoms” comprises one or two heteroatom(s)
selected from O, N and S and at least one unsaturated double
bond in the heteroaromatic hydrocarbon ring(s), more pref-
erably, at least two unsaturated double bond which may be
conjugated or not. The heteroaromatic hydrocarbon group
preferably has 5 to 20 ring atoms, more preferably 5 to 14 ring
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atoms. The heteroaromatic hydrocarbon group may be
optionally substituted by C1-C4 linear or branched alkyl.
[0062] According to more preferable embodiments of the
present invention, R1 and R2 of the compound are each
independently selected from the following groups:

[0063] Cl1-Cl12, preferably C1-C8, more preferably C1-C6
linear or branched alkyl, which may be optionally substituted
by 1 to 3 substituents selected from hydroxyl, halogen,
amino, carboxyl, cyano, nitro, pyrrolyl, naphthyl, and substi-
tuted or unsubstituted phenyl, wherein the substituted phenyl
refers to a benzene ring substituted by methyl, hydroxyl,
halogen, amino, carboxyl, cyano or nitro;

[0064] C3-C12,preferably C3-C8, more preferably C3-C6
cyclic alkyl, which may be optionally substituted by 1 to 3
substituents selected from C1-C4 alkyl, hydroxyl, halogen,
amino, carboxyl, cyano and nitro;

[0065] C1-Cl12, preferably C1-C8, more preferably C1-C6
paraffinic alkoxyl, in which the paraffinic alkyl may be
optionally substituted by 1 to 3 substituents selected from
hydroxyl, halogen, amino, carboxyl, cyano, nitro, pyrrolyl,
naphthyl, and substituted or unsubstituted phenyl, wherein
the substituted phenyl refers to a benzene ring substituted by
methyl, hydroxyl, halogen, amino, carboxyl, cyano or nitro;
[0066] aromatic hydrocarbyl having 6 to 30 ring carbon
atoms selected from phenyl, a polybenzene group in which
2-5 (preferably 2-4) benzene rings are connected by single
bond(s), or a fused group in which 2-8 (preferably 2-5) ben-
zene rings are fused at two or more positions, for example, an
aromatic hydrocarbon group selected from phenyl, biphenyl,
terphenyl, quaterphenyl, naphthyl, fluorenyl, anthryl, naph-
thacenyl, phenanthryl, perylenyl, picenyl and pyrenyl,
wherein the phenyl, the polybenzene group or the fused group
may be optionally substituted by C1-C4 linear or branched
alkyl;

[0067] aromatic hydrocarbonoxy having 6-30 ring carbon
atoms selected from phenyl-O—, polybenzene group-O—, or
fused group-O—, wherein the polybenzene group is a group
in which 2-5 (preferably 2-4) benzene rings are connected by
single bond(s), the fused group is a group in which 2-8 (pref-
erably 2-5) benzene rings are fused at two or more positions,
and wherein the phenyl, the polybenzene group or the fused
group may be optionally substituted by C1-C4 linear or
branched alkyl;

[0068] heteroaromatic hydrocarbonoxy having 5 to 20 ring
atoms, in which the heteroaromatic hydrocarbon ring com-
prises at least two unsaturated double bond and one or two
heteroatom(s) selected from O, N and S, and the ring carbon
atom(s) of the heteroaromatic hydrocarbon ring may be
optionally substituted by C1-C4 linear or branched alkyl.
Particularly preferable examples thereof are selected from
pyrrolyl, pyridinyl, indolyl, furanyl, pyranyl, benzofuranyl,
quinolyl, quinoxalinyl, carbazolyl, phenanthridinyl, acridi-
nyl, phenanthrolinyl, phenazinyl, phenothiazinyl, and phe-
noxazinyl; and

[0069] C1-C12 alkyl-OC(O)—, preferably C1-C8 alkyl-
OC(O)—, more preferably C3-C6 alkyl-OC(O)—, in which
the alkyl is a linear, branched, or cyclic alkyl optionally
substituted by 1 to 3 substituents selected from hydroxyl,
halogen, amino, carboxyl, cyano and nitro.

[0070] Preferably, the unsubstituted paraffinic alkyl having
1 to 20 carbon atoms is any one of methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl,
n-hexyl, n-heptyl, and n-octyl.
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[0071] Preferably, the substituted paraffinic alkyl having 1
to 20 carbon atoms is any one of hydroxymethyl, 1-hydroxy-
ethyl, 2-hydroxyethyl, 2-hydroxyisobutyl, 1,2-dihydroxy-
ethyl, 1,3-dihydroxyisopropyl, 2.3-dihydroxy-tert-butyl, 1,2,
3-trihydroxypropyl, fluoromethyl, chloromethyl,
1-chloroethyl, 2-chloroethyl, 2-chloroisobutyl, 1,2-dichloro-
ethyl, 1,3-dichloroisopropyl, 2,3-dichloro-tert-butyl, 1,2,3-
trichloropropyl, bromomethyl, 1-bromoethyl, 2-bromoethyl,
2-bromoisobutyl, 1,2-dibromoethyl, 1,3-dibromoisopropyl,
2,3-dibromo-tert-butyl, 1,2,3-tribromopropyl, iodomethyl,
1-iodoethyl, 2-iodoethyl, 2-iodoisobutyl, 1,2-diiodoethyl,
1,3-diiodoisopropyl, 2,3-diiodo-tert-butyl, 1,2,3-triiodopro-
pyl, aminomethyl, l-aminoethyl, 2-aminoethyl, 2-ami-
noisobutyl, 1,2-diaminoethyl, 1,3-diaminoisopropyl, 2,3-di-
amino-tert-butyl, 1,2.3-triaminopropyl, benzyl,
1-phenylethyl, 2-phenylethyl, 1-phenylisopropyl, 2-phenyl-
isopropyl, phenyl-tert-butyl, a-naphthylmethyl, 1-c-naphth-
ylethyl, 2-c-naphthylethyl, 1-c-naphthylisopropyl, 2-o-
naphthylisopropyl, p-naphthylmethyl, 1-f-naphthylethyl,
2-B-naphthylethyl, 1-p-naphthylisopropyl, 2-p-naphthyliso-
propyl, 1-pyrrolylmethyl, 2-(1-pyrrolyl)ethyl, p-methylben-
zyl, m-methylbenzyl, o-methylbenzyl, p-chlorobenzyl,
m-chlorobenzyl, o-chlorobenzyl, p-bromobenzyl, m-bro-
mobenzyl, o-bromobenzyl, p-iodobenzyl, m-iodobenzyl,
o-iodobenzyl, p-aminobenzyl, m-aminobenzyl, o-aminoben-
zyl, p-nitrobenzyl, m-nitrobenzyl, o-nitrobenzyl, p-cy-
anobenzyl, m-cyanobenzyl, o-cyanobenzyl, 1-chloro-2-phe-
nylisopropyl, and triphenylmethyl.

[0072] Preferably, the unsubstituted cyclic alkyl having 3 to
20 carbon atoms is any one of cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl, adamantyl, norbornyl and cycloeicosyl.

[0073] Preferably, the substituted cyclic alkyl having 3 to
20 carbon atoms is any one of 2-fluorocyclopropyl, 3-hy-
droxycyclobutyl, 3-aminocyclopentyl, 4-methylcyclohexyl,
and 1,2,3-tribromoadamantyl;

[0074] Preferably, the alkyl of the paraffinic alkoxyl having
1 to 20 carbon atoms is any one of methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl,
n-hexyl, n-heptyl, n-octyl, hydroxymethyl, 1-hydroxyethyl,
2-hydroxyethyl, 2-hydroxyisobutyl, 1,2-dihydroxyethyl, 1,3-
dichloroisopropyl, 2,3-dichloro-tert-butyl, 1,2,3-trichloro-
propyl, bromomethyl, 1-bromoethyl, 2-bromoethyl, 2-bro-
moisobutyl, 1,2-dibromoethyl, 1,3-dibromoisopropyl, 2,3-
dibromo-tert-butyl,  1,2,3-tribromopropyl, iodomethyl,
1-iodoethyl, 2-iodoethyl, 2-iodoisobutyl, 1,2-diiodoethyl,
1,3-diiodoisopropyl, 2,3-diiodo-tert-butyl, 1,2,3-triiodopro-
pyl, aminomethyl, 1l-aminoethyl, 2-aminoethyl, 2-ami-
noisobutyl, 1,2-diaminoethyl, 1,3-diaminoisopropyl, 2,3-di-
amino-tert-butyl,  1,2,3-triaminopropyl,  cyanomethyl,
1-cyanoethyl, 2-cyanoethyl, 2-cyanoisobutyl, 1,2-dicyanoet-
hyl, 1,3-dicyanoisopropyl, 2,3-dicyano-tert-butyl, 1,2,3-tri-
cyanopropyl, nitromethyl, 1-nitroethyl, 2-nitroethyl, 2-ni-
troisobutyl, 1,2-dinitroethyl, 1,3-dinitroisopropyl, 2,3-
dinitro-tert-butyl, and 1,2,3-trinitropropyl.

[0075] Preferably, the aromatic hydrocarbyl having 6 to 50
ring carbon atoms is any one of phenyl, 1-naphthyl, 2-naph-
thyl, 1l-anthryl, 2-anthryl, 9-anthryl, 1-phenanthryl,
2-phenanthryl, 3-phenanthryl, 4-phenanthryl, 9-phenanthryl,
1-naphthacenyl, 2-naphthacenyl, 9-naphthacenyl, 1-pyrenyl,
2-pyrenyl, 4-pyrenyl, 2-biphenyl, 3-biphenyl, 4-biphenyl,
p-terphenyl-4-yl, p-terphenyl-3-yl, p-terphenyl-2-yl, m-ter-
phenyl-4-yl, m-terphenyl-3-yl, m-terphenyl-2-yl, o-tolyl,
m-tolyl, p-tolyl, p-tert-butylphenyl, p-(2-phenylpropyl)phe-
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nyl, 3-methyl-2-naphthyl, 4-methyl-1-naphthyl, 4-methyl-1-
anthryl, 4-methyl-biphenyl, 4'-tert-butyl-p-terphenyl-4-yl.

[0076] Preferably, the aromatic group of the aryloxy having
5 to 50 ring atoms is any one of phenyl, 1-naphthyl, 2-naph-
thyl, 1l-anthryl, 2-anthryl, 9-anthryl, 1-phenanthryl,
2-phenanthryl, 3-phenanthryl, 4-phenanthryl, 9-phenanthryl,
1-naphthacenyl, 2-naphthacenyl, 9-naphthacenyl, 1-pyrenyl,
2-pyrenyl, 4-pyrenyl, 2-biphenyl, 3-biphenyl, 4-biphenyl,
p-terphenyl-4-yl, p-terphenyl-3-yl, p-terphenyl-2-yl, m-ter-
phenyl-4-yl, m-terphenyl-3-yl, m-terphenyl-2-yl, o-tolyl,
m-tolyl, p-tolyl, p-tert-butylphenyl, p-(2-phenylpropyl)phe-
nyl, 3-methyl-2-naphthyl, 4-methyl-1-naphthyl, 4-methyl-1-
anthryl, 4'-methyl-biphenyl, 4'-tert-butyl-p-terphenyl-4-yl,
2-pyrrolyl, 3-pyrrolyl, 5-pyridinyl, 6-pyridinyl, 2-pyridinyl,
3-pyridinyl, 4-pyridinyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-in-
dolyl, 6-indolyl, 7-indolyl, 1-isoindolyl, 3-isoindolyl,
4-isoindolyl, 5-isoindolyl, 6-isoindolyl, 7-isoindolyl, 2-fura-
nyl, 3-furanyl, 2-benzofuranyl, 3-benzofuranyl, 4-benzofura-
nyl, 5-benzofuranyl, 6-benzofuranyl, 7-benzofuranyl,
1-isobenzofuranyl, 3-isobenzofuranyl, 4-isobenzofuranyl,
S-isobenzofuranyl, 6-isobenzofuranyl, 7-isobenzofuranyl,
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl,
7-quinolyl, 8-quinolyl. 1-isoquinolyl, 3-isoquinolyl, 4-iso-
quinolyl, 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl, 8-iso-
quinolyl, 2-quinoxalyl, 5-quinoxalyl, 6-quinoxalyl, 1-carba-
zolyl, 2-carbazolyl, 3-carbazolyl, 4-carbazolyl,
1-phenanthridinyl, 2-phenanthridinyl, 3-phenanthridinyl,
4-phenanthridinyl, 6-phenanthridinyl, 7-phenanthridinyl,
8-phenanthridinyl, 9-phenanthridinyl, 10-phenanthridinyl,
1-acridinyl, 2-acridinyl, 3-acridinyl, 4-acridinyl, 9-acridiny],
1,7-phenanthrolin-2-yl, 1,7-phenanthrolin-3-yl, 1,7-phenan-
throlin-4-yl, 1,7-phenanthrolin-5-yl, 1,7-phenanthrolin-6-y],
1,7-phenanthrolin-8-yl, 1,7-phenanthrolin-9-yl, 1,7-phenan-
throlin-10-yl, 1,8-phenanthrolin-2-yl, 1,8-phenanthrolin-3-
yl, 1,8-phenanthrolin-4-yl, 1,8-phenanthrolin-5-yl, 1,8-

phenanthrolin-6-yl, 1.8-phenanthrolin-7-yl, 1,8-
phenanthrolin-9-yl, 1,8-phenanthrolin-10-yl, 1,9-
phenanthrolin-2-yl, 1.9-phenanthrolin-3-yl, 1,9-
phenanthrolin-4-yl, 1,9-phenanthrolin-5-yl, 1,9-
phenanthrolin-6-yl, 1.9-phenanthrolin-7-yl, 1,9-

phenanthrolin-8-yl,
phenanthrolin-2-yl,
phenanthrolin-4-yl,

1,9-phenanthrolin-10-yl, 1,10-
1,10-phenanthrolin-3-yl, 1,10-
1,10-phenanthrolin-5-yl, 2,9-

phenanthrolin-1-yl, 2.9-phenanthrolin-3-yl, 2,9-
phenanthrolin-4-yl, 2.9-phenanthrolin-5-y1, 2,9-
phenanthrolin-6-yl, 2.9-phenanthrolin-7-yl, 2,9-
phenanthrolin-8-yl, 2,9-phenanthrolin-10-y], 2,8-
phenanthrolin-1-yl, 2.8-phenanthrolin-3-yl, 2,8-
phenanthrolin-4-yl, 2.8-phenanthrolin-5-yl, 2,8-
phenanthrolin-6-yl, 2.8-phenanthrolin-7-yl, 2,8-
phenanthrolin-9-yl, 2,8-phenanthrolin-10-y], 2,7-
phenanthrolin-1-yl, 2,7-phenanthrolin-3-yl, 2,7-
phenanthrolin-4-yl, 2,7-phenanthrolin-5-yl, 2,7-
phenanthrolin-6-yl, 2,7-phenanthrolin-8-yl, 2,7-

phenanthrolin-9-yl, 2,7-phenanthrolin-10-yl, 1-phenazinyl,
2-phenazinyl, 1-phenothiazinyl. 2-phenothiazinyl, 3-phe-
nothiazinyl, 4-phenothiazinyl, 1-phenoxazinyl, 2-phenoxazi-
nyl, 3-phenoxazinyl, 4-phenoxazinyl, 2-oxazolyl, 4-0x-
azolyl,  5-oxazolyl, 2-oxadiazolyl,  5-oxadiazolyl,
3-furazanyl, 2-thienyl, 3-thienyl, 2-methylpyrrol-1-yl, 2-me-
thylpyrrol-3-yl, 2-methylpyrrol-4-yl, 2-methylpyrrol-5-yl,
3-methylpyrrol-1-yl, 3-methylpyrrol-2-yl, 3-methylpyrrol-4-
1, 3-methylpyrrol-5-yl, 2-tert-butylpyrrol-4-yl, 3-(2-phenyl-
propyl)pyrrol-1-yl, 2-methyl-1-indolyl, 4-methyl-1-indolyl,
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2-methyl-3-indolyl, 4-methyl-3-indolyl, 2-tert-butyl-1-in-
dolyl, 4-tert-butyl-1-indolyl, 2-tert-butyl-3-indolyl, and
4-tert-butyl-3-indolyl.

[0077] Preferably, the ester group having 2 to 20 carbon
atoms is any one of methyl ester group, ethyl ester group,
propyl ester group, isopropyl ester group, n-butyl ester group,
sec-butyl ester group, isobutyl ester group, n-pentyl ester
group, n-hexyl ester group, n-heptyl ester group, and n-octyl
ester group.

[0078] The present invention also provides a method of
preparing the 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compound represented by the aforesaid for-
mula, comprising the following steps: reacting p-substituted
benzamide with formamide to produce an intermediate; and
reacting 9,10-diacetylanthracene with the intermediate to
produce said 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compound (as shown in FIGS. 2 and 3). More
particularly, when R1 and R2 in the above formula are differ-
ent, said method comprises the following steps (as shown in
FIG. 2):

[0079] Reaction step 1: reacting p-R1-benzamide or p-R2-
benzamide with formamide respectively to produce interme-
diate 1 or 2, as shown below:

NH,
O

[0080] whereinR1 and R2 are defined as above, and R1 and
R2 are different; and

[0081] Reaction step 2: reacting 9,10-diacetylanthracene
with the intermediates 1 and 2 to produce said 9,10-bis[2-(p-
substituted phenyl)pyrimidin-4-yl] anthracene compound.
[0082] WhenR1andR2 inthe above formula are the same,
said method comprises the following steps (as shown in FIG.
3):

[0083] Reaction step 1" reacting p-R-benzamide with for-
mamide to produce an intermediate M, as shown below:

N
O

NH,
[0084] wherein R1 and R2 are defined as above, and
R1=R2=R; and
[0085] Reaction step 2" reacting 9,10-diacetylanthracene
with the intermediate M to produce said 9,10-bis[2-(p-sub-
stituted phenyl)pyrimidin-4-yl] anthracene compound.
[0086] In order to obtain the 9,10-bis[2-(p-substituted phe-
nyl)pyrimidin-4-yl] anthracene compounds according to the
present invention with a relatively high purity, the method

preferably further comprises the step of separating and puri-
fying the raw product of Reaction step 2 or 2'.

Intermediate 1

Intermediate 2

Intermediate M
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[0087] Preferably,in Reaction step 1 or 1', the mole ratio of
the p-R1-benzamide, p-R2-benzamide or p-R-benzamide to
formamide is 1:(1-1.5), respectively; reaction temperature is
in the range of 50 to 150° C., and reaction time is in the range
of 2t0 24 h.

[0088] Preferably, in Reaction step 2 or 2', the mole ratio of
9,10-diacetylanthracene to the intermediates 1 and 2 is 1:(1-
1.5):(1-1.5), or the mole ratio of 9,10-diacetylanthracene to
the intermediate M is 1:(2-3); reaction temperature is in the
range of 50 to 150° C., and reaction time is in the range of 2
to 24 h.

[0089] Preferably, the separating and purifying step com-
prises:
[0090] acidifying the raw product and then extracting to

obtain a first extract liquor;

[0091] alkalifying the first extract liquor and then extract-
ing to obtain a second extract liquor; and

[0092] separating the second extract liquor by a chromato-
graphic column to obtain a pure 9,10-bis[2-(p-substituted
phenyl)pyrimidin-4-y1] anthracene compound. Herein, “pure
9,10-bis[2-(p-substituted phenyl)pyrimidin-4-yl] anthracene
compound” means that the compound has a purity of at least
90%, preferably at least 95%, more preferably at least 99% or
even higher.

[0093] Extracting agents used in the separating and purify-
ing step are common organic extraction agents, for example,
ethyl ether, acetone, etc. The acidification is to adjust the pH
below or equal to 6, preferably below or equal to 5, more
preferably below orequalto 4 or even less, using HC1, H,SO,,
or other acidic pH adjusting agents known in the art. The
alkalization is to adjust the pH above or equal to 8, preferably
above or equal to 9, more preferably above or equal to 10 or
even higher, using a solution of alkali metal hydroxide (for
example, NaOH or KOH solution), or other basic pH adjust-
ing agents known in the art.

EXAMPLES

[0094] The following examples further illustrate the inven-
tion, but are not to be construed as limiting the invention
thereto.

Example 1

[0095] This example provides a 9-(2-phenylpyrimidin-4-
y1)-10-(2-p-carboxylphenyl pyrimidin-4-ylanthracene com-
pound and the preparation method thereof. The compound of
the example has the formula shown in FIG. 1, wherein R1 is
hydrogen, and R2 is carboxyl. Said compound was prepared
by the following process (the flow diagram of the process is
shown in FIG. 2):

[0096] 1) Reaction steps
Step 1-1: Preparation of Intermediate 1
[0097] A 100 mL three-neck flask, equipped with a mag-

netic stirrer and a condenser pipe having a dry filter, was put
into an oil bath with a heating unit. 0.5 mol of benzamide
(analytic reagent (AR), Peking Chemical Plant) and 0.5 mol
of formamide (AR, Peking Chemical Plant) were added into
the flask in sequence. After stirred well at room temperature,
the mixture was heated to 100° C. for 5 h. The resultant
product was slowly cooled to room temperature with stirring,
and then was purified by recrystallization to obtain Interme-
diate 1. The mass-to-charge ratio of the Intermediate 1 was
measured by a mass spectrometer (HP 1100L.C-MSD), and
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the elemental analysis was performed on a Vario EL element
analyzer (manufactured by Elementar Co., Germany). It has
been determined by the analysis that the obtained Intermedi-
ate 1 is N'-formyl benzamidine, i.e. the Intermediate 1 shown
in FIG. 2 wherein R1 is hydrogen. The data of mass spectra
and elemental analysis thereof are as follows:

[0098] mvz: 148.06 (100.0%), 149.07 (8.8%);
[0099] Elemental Analysis: C, 64.85; H, 5.44; N, 18.91; O,
10.80.
Step 1-2: Preparation of Intermediate 2
[0100] A 100 mL three-neck flask, equipped with a mag-

netic stirrer and a condenser pipe having a dry filter, was put
in an oil bath with a heating unit. 0.5 mol of p-carboxyl
benzamide (AR, Sinopharm Chemical Reagent Co., Ltd; the
reagents used in the following examples were all obtained
from this company, unless indicated otherwise) was added
into the flask, followed by addition of 0.5 mol of formamide
(AR, Peking Chemical Plant). After stirred well at room tem-
perature, the mixture was heated to 100° C. for 5 h, and then
the reaction system was slowly cooled to room temperature
with stirring to obtain Intermediate 2. By analysis as step 1-1,
it has been determined that the Intermediate 2 is N'-formyl-
p-carboxyl benzamidine, i.e. the Intermediate 2 shown in
FIG. 2 wherein R2 is carboxyl. The data of mass spectra and
elemental analysis thereof are as follows:

[0101] m/z 192.05 (100.0%), 193.06 (9.9%), 194.06
(1.1%);
[0102] Elemental Analysis: C, 56.25; H, 4.20; N, 14.58; O,
24.98.

Step 2

Preparation of 9-(2-phenylpyrimidin-4-y1)-10-(2-p-
carboxylphenylpyrimidin-4-yl)anthracene

[0103] The Intermediate 1 obtained in step 1-1 was added
into the Intermediate 2 obtained in step 1-2 at room tempera-
ture, and stirred well. Then, with stirring, 0.5 mol 9,10-bi-
acetyl anthracene was added into the mixture and heated to
120° C. for 5 h to give araw product of 9-(2-phenylpyrimidin-
4-y1)-10-(2-p-carboxylphenyl pyrimidin-4-yl)anthracene.
[0104] 2) Separation and Purification Steps

[0105] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=5.0) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by 20 mL absolute ethyl ether, and the
ether layer was collected as a first extract liquor. The first
extract liquor was poured into a beaker, and heated and stirred
well.

[0106] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=10.0) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by 20 mL absolute ethyl ether, and the ether layer
was collected as a second extract liquor.

[0107] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel (60-100 mesh, AR, Peking Chemical
Plant) being used as a stationary phase. The collected eluate
was concentrated by rotary evaporation and then dried under
vacuum to obtain the compound 9-(2-phenylpyrimidin-4-y1)-
10-(2-p-carboxylphenylpyrimidin-4-yl)anthracene (0.2 mol,
purity >99%, faint yellow powder).
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[0108] The mass-to-charge ratio of the compound pro-
duced by this example was measured by the mass spectrom-
eter, and the elemental analysis was performed on the Vario
EL element analyzer. The measurement results are as follows:
[0109] m/z: 530.17 (100.0%), 531.18 (38.2%), 532.18
(7.5%), 531.17 (1.5%). 533.18 (1.1%);

[0110] Elemental Analysis: C, 79.23; H, 4.18; N, 10.56; O,
6.03.
[0111] The compound produced by this example was used

for preparation of the light-emitting layers in organic elec-
troluminescent devices, according to the common fabrication
method of making light emitting diodes and techniques
known in the art of organic electroluminescent devices, and a
device with the following structure was obtained:

[0112] ITO/CuPc(15 nm)/NPB(75 nm)/light-emitting
layer (30 nm)/Alq3(35 nm)/LiF(0.5 nm)MgAg(10:1, 100
nm).

[0113] The device was tested by PR680 (manufactured by
PhotoResearch Co., U.S.), and its performance parameters
are as follows:

[0114] Chromaticity coordinates: (X=0.15, Y=0.22);
[0115] Turn-on voltage: 4.5V;

[0116] Max luminance: 40020 cd/m2 (12V);

[0117] Luminous efficiency: 10 cd/A.

[0118] Itcan be seen that the luminous efficiency is signifi-

cantly improved, as compared with that of the devices accord-
ing to the prior art (about 5 cd/A).

Example 2

[0119] This example provides a 9,10-bis(2-p-carboxylphe-
nylpyrimidin-4-yl)anthracene compound and the preparation
method thereof. The compound of the example has the for-
mula shown in FIG. 1, wherein R1 and R2 are the same, and
both of them are carboxyl. Said compound was prepared by
the following process (the flow diagram of the process is
shown in FIG. 3):

[0120] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0121] A three-neck flask, equipped with a magnetic stirrer

and a condenser pipe having a dry filter, was put into an oil
bath with a heating unit. 1.1 mol of p-carboxyl benzamide
(AR, Sinopharm Chemical Reagent Co., Ltd.) was added into
the flask, followed by addition of 1.5 mol formamide (AR,
Peking Chemical Plant). After stirred well at room tempera-
ture, the mixture was heated to 120° C. for 2 h to obtain
Intermediate M. By analysis as Example 1, it has been deter-
mined that the Intermediate M is N'-formyl-p-carboxyl ben-
zamidine, i.e. the Intermediate M shown in F1G. 3 wherein R
is carboxyl.

Step 2: Preparation of 9,10-bis(2-p-carboxylphe-
nylpyrimidin-4-yl)anthracene

[0122] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 120° C. for 2 h to give a raw product of the title compound.
[0123] 2) Separation and Purification Steps

[0124] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=5.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
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layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0125] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=9.0) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0126] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
p-carboxylphenylpyrimidin-4-yl)anthracene  (0.25 mol,
purity >99%). As described in Example 1, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0127] m/z: 574.16 (100.0%), 575.17 (39.3%), 576.17
(8.4%), 575.16 (1.5%), 577.17 (1.3%);

[0128] Elemental Analysis: C, 75.25; H, 3.86; N, 9.75; 0,
11.14.
[0129] The compound 9,10-bis(2-p-carboxylphenylpyri-

midin-4-yl)anthracene produced by this example was used
for preparation of the light-emitting layers in organic elec-
troluminescent devices, and a device with the following struc-
ture was obtained:

[0130] ITO/CuPc(15 nm)/NPB(75 nm)/light-emitting
layer (30 nm)/Alq3(35 nm)/LiF(0.5 nm)/MgAg(10:1, 100
nm).

[0131] The device was tested by PR680, and its perfor-

mance parameters are as follows:

[0132] Chromaticity coordinates: (X=0.15, Y=0.25)
[0133] Turn-on voltage: 4.3V,

[0134] Max luminance: 45000 cd/m2 (12V);

[0135] Luminous efficiency: 12 cd/A.

[0136] Itcan be seen that the luminous efficiency is signifi-

cantly improved, as compared with that of the devices accord-
ing to the prior art (about 5 cd/A).

Example 3

[0137] This example provides a 9,10-bis(2-(p-difluorom-
ethylphenyl)pyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FIG. 1, wherein R1 and R2 are the
same, and both of them are 1,1-difluoromethyl. Said com-
pound was prepared by the following process (the flow dia-
gram of the process is shown in FIG. 3):

[0138] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0139] Intermediate M was prepared as described in

Example 2, except that 1.2 mol of p-difluoromethyl benza-
mide and 1.3 mol of formamide were used as raw materials
and the mixture thereof was heated to 110° C. for 9 h to give
N'-formyl-p-difluoromethyl benzamidine, i.e. the Intermedi-
ate M shown in FIG. 3 wherein R is 1,1-difluoromethyl.

Step 2: Preparation of 9,10-bis(2-(p-difluorometh-
ylphenyl)pyrimidin-4-yl)anthracene

[0140] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 110° C. for 9 h to give a raw product of 9,10-bis(2-(p-
difluoromethylphenyl)pyrimidin-4-yl)anthracene.
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[0141] 2) Separation and Purification Steps

[0142] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=5.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0143] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=10.5) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0144] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-difluoromethylphenyl)pyrimidin-4-yl)anthracene  (0.28
mol, purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0145] m/z: 606.26 (100.0%), 607.26 (44.7%), 608.27
(9.3%), 609.27 (1.3%);

[0146] Elemental Analysis: C, 79.19; H, 5.32; F, 6.26; N,
9.23.
[0147] The compound 9,10-bis(2-(p-difluoromethylphe-

nyl)pyrimidin-4-yl)anthracene produced by this example was
used for preparation of the light-emitting layers in organic
electroluminescent devices, and a device with the following
structure was obtained:

[0148] ITO/CuPc(15 nm)/NPB(75 nm)/light-emitting
layer (30 nm)/Alg3(35 nm)/LiF(0.5 nm)MgAg(10:1,
100nm).

[0149] The device was tested by PR680, and its perfor-
mance parameters are as follows:

[0150] Chromaticity coordinates: (X=0.15, Y=0.25);
[0151] Turn-on voltage: 4.3V,

[0152] Max luminance: 50000 cd/m2 (12 V);

[0153] Luminous efficiency: 14 cd/A.

[0154] Itcan be seen that the luminous efficiency is signifi-

cantly improved, as compared with that of the devices accord-
ing to the prior art (about 5 cd/A).

Example 4

[0155] This example provides a 9,10-bis(2-p-cyanophe-
nylpyrimidin-4-yl)anthracene compound and the preparation
method thereof. The compound of the example has the for-
mula shown in FIG. 1, wherein R1 and R2 are the same, and
both of them are cyano. Said compound was prepared by the
following process (the flow diagram of the process is shown
in FIG. 3):

[0156] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0157] Intermediate M was prepared as described in

Example 2, except that 1.3 mol of p-cyano benzamide and 1.4
mol of formamide were used as raw materials and the mixture
thereof was heated to 150° C. for 6 h to give N'-formyl-p-
cyano benzamidine, i.e. the Intermediate M shown in FIG. 3
wherein R is cyano.
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Step 2: Preparation of
9,10-bis(2-p-cyanophenylpyrimidin-4-yl)anthracene

[0158] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 150° C. for 6 h to give a raw product of 9,10-bis(2-(p-
dicyanophenyl)pyrimidin-4-yl)anthracene.

[0159] 2) Separation and Purification Steps

[0160] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=4.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethy! ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0161] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=11.0) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0162] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-cyanophenyl)pyrimidin-4-yl)anthracene (0.30 mol, purity
>99%). As described in Example 2, the compound produced
by this example was confirmed by mass spectrometry and
elemental analysis. The measurement results are as follows:
[0163] my/z: 536.17 (100.0%), 537.18 (39.2%), 538.18
(8.3%), 537.17 (2.2%);

[0164] Elemental Analysis: C, 80.58; H, 3.76; N, 15.66.
[0165] Optionally, the compound 9,10-bis(2-p-cyanophe-
nylpyrimidin-4-yl)anthracene produced by this example was
used for preparation of the light-emitting layers in organic
electroluminescent devices so as to obtain an organic elec-
troluminescent device.

Example 5

[0166] This example provides a 9,10-bis(2-p-nitrophe-
nylpyrimidin-4-yl)anthracene compound and the preparation
method thereof. The compound of the example has the for-
mula shown in FIG. 1, wherein R1 and R2 are the same, and
both of them are nitro. Said compound was prepared by the
following process (the flow diagram of the process is shown
in FIG. 3):

[0167] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0168] Intermediate M was prepared as described in

Example 2, except that 1.1 mol of p-nitrobenzamide and 1.5
mol of formamide were used as raw materials and the mixture
thereof was heated to 70° C. for 15 h to give N'-formyl-p-nitro
benzamidine, ie. the Intermediate M shown in FIG. 3
wherein R is nitro.

Step 2: Preparation of
9,10-bis(2-p-nitrophenylpyrimidin-4-ylanthracene

[0169] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 70° C. for 15 h to give a raw product of 9,10-bis(2-(p-
nitrophenylpyrimidin-4-yl)anthracene.
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[0170] 2) Separation and Purification Steps

[0171] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=4.2) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0172] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=12.4) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0173] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
p-nitrophenylpyrimidin-4-yl)anthracene (0.27 mol, purity
>99%). As described in Example 2, the compound produced
by this example was confirmed by mass spectrometry and
elemental analysis. The measurement results are as follows:
[0174] m/z: 576.15 (100.0%), 577.16 (37.2%), 578.16
(7.5%), 577.15 (2.2%), 579.16 (1.2%)

[0175] Elemental Analysis: C, 70.83; H,3.50; N, 14.58; O,
11.10.
[0176] Optionally, the compound 9,10-bis(2-p-nitrophe-

nylpyrimidin-4-yl)anthracene produced by this example was
used for preparation of the light-emitting layers in organic
electroluminescent devices so as to obtain an organic elec-
troluminescent device.

Exaniple 6

[0177] This example provides a 9,10-bis(2-p-methylphe-
nylpyrimidin-4-yl)anthracene compound and the preparation
method thereof. The compound of the example has the for-
mula shown in FIG. 1, wherein R1 and R2 are the same, and
both of them are methyl. Said compound was prepared by the
following process (the flow diagram of the process is shown
in FIG. 3):

[0178] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0179] Intermediate M was prepared as described in

Example 2, except that 1.1 mol of p-methyl benzamide and
1.5 mol of formamide were used as raw materials and the
mixture thereof' was heated to 60° C. for 7 h to give N'-formyl-
p-methyl benzamidine, i.e. the Intermediate M shown in FIG.
3 wherein R is methyl.

Step 2: Preparation of
9,10-bis(2-p-methylphenylpyrimidin-4-yl)anthracene

[0180] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 60° C. for 7 h to give a raw product of 9,10-bis(2-(p-
methylphenylpyrimidin-4-yl)anthracene.

[0181] 2) Separation and Purification Steps

[0182] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=3.3) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
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layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0183] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=8.6) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0184] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
p-methylphenylpyrimidin-4-yl)anthracene (0.32 mol, purity
>99%). As described in Example 2, the compound produced
by this example was confirmed by mass spectrometry and
elemental analysis. The measurement results are as follows:
[0185] m/z: 514.22 (100.0%), 515.22 (39.2%), 516.22
(7.9%), 515.21 (1.5%)

[0186] Elemental Analysis: C, 84.02; H, 5.09; N, 10.89
[0187] Optionally, the compound 9,10-bis(2-p-methylphe-
nylpyrimidin-4-yl)anthracene produced by this example was
used for preparation of the light-emitting layers in organic
electroluminescent devices so as to obtain an organic elec-
troluminescent device.

Example 7

[0188] This example provides a 9,10-bis(2-p-tert-bu-
tylphenylpyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FIG. 1, wherein R1 and R2 are the
same, and both of them are tert-butyl. Said compound was
prepared by the following process (the flow diagram of the
process is shown in FIG. 3):

[0189] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0190] Intermediate M was prepared as described in

Example 2, except that 1.2 mol of p-tert-butyl benzamide and
1.5 mol of formamide were used as raw materials and the
mixture thereof' was heated to 60° C. for 7 hto give N'-formyl-
p-tert-butyl benzamidine, i.e. the Intermediate M shown in
FIG. 3 wherein R is tert-butyl.

Step 2: Preparation of 9,10-bis(2-p-tert-butylphe-
nylpyrimidin-4-yl)anthracene

[0191] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 60° C. for 7 h to give a raw product of 9,10-bis(2-p-tert-
butylphenylpyrimidin-4-yl)anthracene.

[0192] 2) Separation and Purification Steps

[0193] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=5.6) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethy! ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0194] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=10.8) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.
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[0195] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-tert-butylphenylpyrimidin-4-yl)anthracene  (0.24 mol,
purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0196] m/z: 598.31 (100.0%), 599.31 (46.9%), 600.32 (10.
3%), 601.32 (1.5%)

[0197] Elemental Analysis: C, 84.25; H, 6.40; N, 9.36.
[0198] Optionally, the compound 9,10-bis(2-p-tert-bu-
tylphenylpyrimidin-4-yl)anthracene  produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

Examiple 8

[0199] This example provides a 9,10-bis(2-p-hydroxym-
ethylphenylpyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FIG. 1, wherein R1 and R2 are the
same, and both of them are hydroxymethyl. Said compound
was prepared by the following process (the flow diagram of
the process is shown in FIG. 3):

[0200] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0201] Intermediate M was prepared as described in

Example 2, except that 1.3 mol of p-hydroxymethyl benza-
mide and 1.3 mol of formamide were used as raw materials
and the mixture thereof was heated to 90° C. for 3 h to give
N'-formyl-p-hydroxymethyl benzamidine, i.e. the Intermedi-
ate M shown in FIG. 3 wherein R is hydroxymethyl.

Step 2: Preparation of 9,10-bis(2-p-hydroxymeth-
ylphenylpyrimidin-4-yl)anthracene

[0202] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 90° C. for 3 h to give a raw product of 9,10-bis(2-(p-
hydroxymethylphenylpyrimidin-4-yl)anthracene.

[0203] 2) Separation and Purification Steps

[0204] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=3.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0205] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=11.4) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0206] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-hydroxymethylphenylpyrimidin-4-yl)anthracene  (0.28
mol, purity >99%). As described in Example 2, the compound
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produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0207] m/z: 546.21 (100.0%), 547.21 (39.3%), 548.21
(8.4%), 547.20 (1.5%)

[0208] Elemental Analysis: C, 79.10; H, 4.79; N, 10.25; O,
5.85
[0209] Optionally, the compound 9,10-bis(2-p-hydroxym-

ethylphenyl pyrimidin-4-yl)anthracene produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

Example 9

[0210] This example provides a 9,10-bis(2-(p-(3-amino-
propyl)phenyl)pyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FIG. 1, wherein R1 and R2 are the
same, and both of them are 3-amimopropyl. Said compound
was prepared by the following process (the flow diagram of
the process is shown in FIG. 3):

[0211] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0212] Intermediate M was prepared as described in

Example 2, except that 1.3 mol of p-(3-aminopropyl)benza-
mide and 1.4 mol of formamide were used as raw materials
and the mixture thereof was heated to 100° C. for 3 h to give
N'-formyl-p-(3-aminopropyl)benzamidine, i.e. the Interme-
diate M shown in FIG. 3 wherein R is 3-aminopropyl.

Step 2: Preparation of 9,10-bis(2-(p-(3-aminopropyl)
phenyl)pyrimidin-4-ylanthracene

[0213] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 100° C. for 3 h to give a raw product of 9,10-bis(2-(p-(3-
aminopropyl)phenyl)pyrimidin-4-yl)anthracene.

[0214] 2) Separation and Purification Steps

[0215] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=2.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethy! ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0216] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=12.0) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0217] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-(3-aminopropyl)phenyl)pyrimidin-4-yl)anthracene (0.35
mol, purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0218] nvz: 60030 (100.0%), 601.30 (45.5%), 602.31
(9.3%), 603.31 (1.3%)

[0219] Elemental Analysis: C, 79.97; H, 6.04; N, 13.99
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[0220] Optionally, the compound 9,10-bis(2-(p-(3-amino-
propyl)phenyl)pyrimidin-4-yl)anthracene produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

Example 10

[0221] This example provides a 9,10-bis(2-(p-cyclopropy-
Iphenyl)pyrimidin-4-yl)anthracene compound and the prepa-
ration method thereof. The compound of the example has the
formula shown in FIG. 1, wherein R1 and R2 are the same,
and both of them are cyclopropyl. Said compound was pre-
pared by the following process (the flow diagram of the pro-
cess is shown in FIG. 3):

[0222] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0223] Intermediate M was prepared as described in

Example 2, except that 1.2 mol of p-cyclopropyl benzamide
and 1.4 mol of formamide were used as raw materials and the
mixture thereof was heated to 120° C. for 13 h to give
N'-formyl-p-cyclopropyl benzamidine, i.e. the Intermediate
M shown in FIG. 13 wherein R is cyclopropyl.

Step 2: Preparation of 9,10-bis(2-(p-cyclopropylphe-
nyl)pyrimidin-4-yl)anthracene

[0224] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 120° C. for 13 h to give a raw product of 9,10-bis(2-(p-
cyclopropylphenyl)pyrimidin-4-yl)anthracene.

[0225] 2) Separation and Purification Steps

[0226] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=2.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.

[0227] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=13.0) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0228] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-cyclopropylphenyl)pyrimidin-4-yl)anthracene (0.27 mol,
purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0229] m/z: 566.25 (100.0%), 567.25 (43.6%), 568.25
(9.8%), 567.24 (1.5%), 569.26 (1.3%)

[0230] Elemental Analysis: C, 84.78; H, 5.34; N, 9.89
[0231] Optionally, the compound 9,10-bis(2-(p-cyclopro-
pylphenyl)pyrimidin-4-yl)anthracene produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.
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Example 11

[0232] This example provides a 9,10-bis(2-(p-(3-nitropro-
poxy )phenyl)pyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FIG. 1, wherein R1 and R2 are the
same, and both of them are alkoxyl (in which the alkyl is
3-nitropropyl). Said compound was prepared by the follow-
ing process (the flow diagram of the process is shown in FIG.

3):
[0233] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0234] Intermediate M was prepared as described in

Example 2, except that 1.5 mol of p-(3-nitropropoxy )benza-
mide and 1.5 mol of formamide were used as raw materials
and the mixture thereof was heated to 150° C. for 2 h to give
N'-formyl-p-(3-nitropropoxy )benzamidine, i.e. the Interme-
diate M shown in FIG. 3 wherein R is alkoxyl (in which the
alkyl is 3-nitropropyl).

Step 2: Preparation of 9,10-bis(2-(p-(3-nitropropoxy)
phenyl)pyrimidin-4-yl)anthracene

[0235] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 150° C. for 2 h to give a raw product of 9,10-bis(2-(p-(3-
nitropropoxy)phenyl)pyrimidin-4-yl)anthracene.

[0236] 2) Separation and Purification Steps

[0237] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=5.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0238] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=10.0) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0239] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-(3-nitropropoxy ))phenyl)pyrimidin-4-yl)anthracene (0.33
mol, purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0240] m/z: 632.22 (100.0%), 633.22 (41.6%), 634.22 (10.
0%), 633.21 (2.2%), 635.23 (1.1%)

[0241] Elemental Analysis: C, 72.14; H,4.46; N, 13.28; O,
10.12
[0242] Optionally, the compound 9,10-bis(2-(p-(3-nitro-

propoxy )phenyl)pyrimidin-4-yl)anthracene produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

Example 12

[0243] This example provides a 9,10-bis(2-p-(1,3-dinitro-
propoxy)phenylpyrimidin-4-yl)anthracene compound and
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the preparation method thereof. The compound of the
example has the formula shown in FIG. 1, wherein R1 and R2
are the same, and both of them are alkoxyl (in which the alkyl
is 1,3-dinitropropyl). Said compound was prepared by the
following process (the flow diagram of the process is shown
in FIG. 3):

[0244] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0245] Intermediate M was prepared as described in

Example 2, except that 1.2 mol of p-(1,3-dinitropropoxy)
benzamide and 1.2 mol of formamide were used as raw mate-
rials and the mixture thereof was heated to 140° C. for 15hto
give N'-formyl-p-(1,3-dinitropropoxy)benzamidine, i.e. the
Intermediate M shown in FIG. 1.3 wherein R is alkoxyl (in
which the alkyl is 1,3-dinitropropyl).

Step 2: Preparation of 9,10-bis(2-p-(1,3-dinitropro-
poxy)phenylpyrimidin-4-yl)anthracene

[0246] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
t0140° C. for 12 h to give a raw product of 9,10-bis(2-p-(1,
3-dinitropropoxy )phenylpyrimidin-4-yl)anthracene.

[0247] 2) Separation and Purification Steps

[0248] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=6.0) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0249] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=9.5) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0250] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
p-(1,3-dinitropropoxy)phenylpyrimidin-4-yl)anthracene
(0.24 mol, purity >99%). As described in Example 2, the
compound produced by this example was confirmed by mass
spectrometry and elemental analysis. The measurement
results are as follows:

[0251] m/z 78221 (100.0%), 783.21 (46.9%), 784.22
(9.4%), 784.21 (3.4%), 785.22 (2.2%)

[0252] Elemental Analysis: C, 61.38; H,3.86; N, 14.32; O,
20.44
[0253] Optionally, the compound 9,10-bis(2-p-(1,3-dini-

tropropoxy)phenylpyrimidin-4-yl)anthracene produced by
this example was used for preparation of the light-emitting
layers inorganic electroluminescent devices so as to obtain an
organic electroluminescent device.

Example 13

[0254] This example provides a 9,10-bis(2-(4-biphenyl)
pyrimidin-4-ylanthracene compound and the preparation
method thereof. The compound of the example has the for-
mula shown in FIG. 1, wherein R1 and R2 are the same, and

Jul. 30, 2015

both of them are phenyl. Said compound was prepared by the
following process (the flow diagram of the process is shown
in FIG. 3):

[0255] 1) Reaction Steps

Step 1: Preparation of Intermediate M

[0256] Intermediate M was prepared as described in
Example 2, except that 1.5 mol of 4-biphenyl formamide and
1.4 mol of formamide were used as raw materials and the
mixture thereof was heated to 60° C. for 22 h to give
N'-formyl-4-biphenyl formamidine, i.e. the Intermediate M
shown in FIG. 3 wherein R is phenyl.

Step 2: Preparation of
9,10-bis(2-(4-biphenyl)pyrimidin-4-yl)anthracene

[0257] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 60° C. for 22 h to give a raw product of 9,10-bis(2-(4-
biphenyl)pyrimidin-4-yl)anthracene.

[0258] 2) Separation and Purification Steps

[0259] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=3.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0260] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=11.5) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0261] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(4-biphenyl)pyrimidin-4-yljanthracene (0.31 mol, purity
>99%). As described in Example 2, the compound produced
by this example was confirmed by mass spectrometry and
elemental analysis. The measurement results are as follows:
[0262] m/z: 638.25 (100.0%), 639.25 (50.1%), 640.25 (12.
8%), 641.26 (2.0%), 639.24 (1.5%)

[0263] Elemental Analysis: C, 86.49; H, 4.73; N, 8.77
[0264] Optionally, the compound 9,10-bis(2-(4-biphenyl)
pyrimidin-4-yl)anthracene produced by this example was
used for preparation of the light-emitting layers in organic
electroluminescent devices so as to obtain an organic elec-
troluminescent device.

Example 14

[0265] This example provides a 9,10-bis(2-(p-phenox-
yphenyl)pyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FIG. 1, wherein R1 and R2 are the
same, and both of them are phenoxy. Said compound was
prepared by the following process (the flow diagram of the
process is shown in FIG. 3):

[0266] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0267] Intermediate M was prepared as described in

Example 2, except that 1.5 mol of p-phenoxy benzamide and
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1.2 mol of formamide were used as raw materials and the
mixture thereof was heated to 150° C. for 21 h to give
N'-formyl-p-phenoxy benzamidine, i.e. the Intermediate M
shown in FIG. 3 wherein R is aryloxy (in which the aryl is
phenyl).

Step 2: Preparation of 9,10-bis(2-(p-phenoxyphenyl)
pyrimidin-4-yl)anthracene

[0268] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 150° C. for 15 h to give a raw product of 9,10-bis(2-(p-
phenoxyphenyl)pyrimidin-4-yl)anthracene.

[0269] 2) Separation and Purification Steps

[0270] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=3.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0271] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=11.4) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0272] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-phenoxyphenyl)pyrimidin-4-yl)anthracene  (0.26 mol,
purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0273] m/z: 670.24 (100.0%), 671.24 (50.2%), 672.24 (13.
3%), 673.25 (2.0%), 671.23 (1.5%)

[0274] Elemental Analysis: C, 82.37; H, 4.51; N, 8.35; O,
4.77
[0275] Optionally, the compound 9,10-bis(2-(p-phenox-

yphenyl)pyrimidin-4-yl)anthracene  produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

Example 15

[0276] This example provides a 9,10-bis(2-(p-methoxycar-
bonylphenyl)pyrimidin-4-yl)anthracene compound and the
preparation method thereof. The compound of the example
has the formula shown in FI1G. 1, wherein R1 and R2 are the
same, and both of them are methoxycarbonyl (i.e., methyl
ester group). Said compound was prepared by the following
process (the flow diagram of the process is shown in FIG. 3):

[0277] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0278] Intermediate M was prepared as described in

Example 2, except that 1.2 mol of p-methoxycarbonyl ben-
zamide and 1.5 mol of formamide were used as raw materials
and the mixture thereof was heated to 150° C. for 6 h to give
N'-formyl-p-methoxycarbonyl benzamidine, i.e. the Interme-
diate M shown in FIG. 3 wherein R is methoxycarbonyl (i.e.,
methyl ester group).
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Step 2: Preparation of 9,10-bis(2-(p-methoxycarbon-
vlphenyl)pyrimidin-4-yl)anthracene

[0279] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 150° C. for 5 h to give a raw product of 9,10-bis(2-(p-
methoxycarbonylphenyl)pyrimidin-4-yl)anthracene.

[0280]

[0281] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=5.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.

[0282] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=10.5) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0283] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-methoxycarbonylphenyl)pyrimidin-4-yl)anthracene (0.27
mol, purity >99%). As described in Example 2, the compound
produced by this example was confirmed by mass spectrom-
etry and elemental analysis. The measurement results are as
follows:

[0284] m/z 60220 (100.0%), 603.20 (41.6%), 604.20
(9.7%), 603.19 (1.5%), 605.21 (1.1%)

2) Separation and Purification Steps

[0285] Elemental Analysis: C, 75.73; H, 4.35; N, 9.30; O,
10.62
[0286] Optionally, the compound 9,10-bis(2-(p-methoxy-

carbonylphenyl)pyrimidin-4-yl)anthracene produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

Example 16

[0287] This example provides a 9,10-bis(2-(p-isobutoxy-
carbonylphenyl)pyrimidin-4-yl)anthracene compound and
the preparation method thereof. The compound of the
example has the formula shown in FIG. 1, wherein R1 and R2
are the same, and both of them are isobutoxycarbonyl (i.e.,
isobutyl ester group). Said compound was prepared by the
following process (the flow diagram of the process is shown
in FIG. 3):

[0288] 1) Reaction Steps
Step 1: Preparation of Intermediate M
[0289] Intermediate M was prepared as described in

Example 2, except that 1.5 mol of p-isobutoxycarbonyl ben-
zamide and 1.2 mol of formamide were used as raw materials
and the mixture thereof was heated to 140° C. for 10 h to give
N'-formyl-p-isobutoxycarbonyl benzamidine, i.e. the Inter-
mediate M shown in FIG. 3 wherein R is isobutoxycarbonyl
(i.e., isobutyl ester group).
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Step 2: Preparation of 9,10-bis(2-(p-isobutoxycarbo-
nylphenyl)pyrimidin-4-yl)anthracene

[0290] With stirring, 0.5 mol 9,10-diacetylanthracene was
added into the Intermediate M obtained in Step 1 and heated
to 140° C. for 8 h to give a raw product of 9,10-bis(2-(p-
isobutoxycarbonylphenyl)pyrimidin-4-yl)anthracene.

[0291] 2) Separation and Purification Steps

[0292] Acidification treatment: the pH of the raw product
was adjusted to be acidic (pH=2.5) by adding concentrated
HCI (12 mol/L) with stirring at 120° C. (in an oil bath), and
the stirring and heating was kept for 2 h. Then, the acidified
product was extracted by absolute ethyl ether, and the ether
layer was collected as a first extract liquor. The first extract
liquor was poured into a beaker, and heated and stirred well.
[0293] Alkalinization treatment: the pH of the first extract
liquor was adjusted to be basic (pH=11.5) by adding NaOH
solution (3 mol/L). Then, the alkalified first extract liquor was
extracted by absolute ethyl ether, and the ether layer was
collected as a second extract liquor.

[0294] The second extract liquor was purified by a column
separation process, with absolute ethyl ether being used as an
eluent, and silica gel being used as a stationary phase. The
collected eluate was concentrated by rotary evaporation and
then dried under vacuum to obtain the compound 9,10-bis(2-
(p-isobutoxycarbonylphenyl)pyrimidin-4-yl)anthracene
(0.29 mol, purity >99%). As described in Example 2, the
compound produced by this example was confirmed by mass
spectrometry and elemental analysis. The measurement
results are as follows:

[0295] m/z: 686.29 (100.0%), 687.29 (49.2%), 688.30 (11.
3%), 689.30 (2.1%), 688.29 (1.5%)

[0296] Elemental Analysis: C, 76.95; H, 5.58; N, 8.16; O,
932
[0297] Optionally, the compound 9,10-bis(2-(p-isobutoxy-

carbonylphenyl)pyrimidin-4-yl)anthracene produced by this
example was used for preparation of the light-emitting layers
in organic electroluminescent devices so as to obtain an
organic electroluminescent device.

[0298] Although in some examples only one kind of ben-
zamide having a para-substituent R (i.e. R1 and R2 in the
above formula are the same) was used, it should be under-
stood that Reaction Step 1 may also involve two kinds of
benzamides individually having a para-substituent R (i.e. R1
and R2 in the above formula are different), as described in
Example 1.

[0299] Tt is noted that in Examples 1-3 the structure and
performance parameters of the organic electroluminescent
devices are provided for illustration. Similarly, the 9,10-bis
(2-(p-substituted phenyl)pyrimidin-4-yl)anthracene com-
pounds prepared by other examples according to the present
invention also can be used for preparation of the light-emit-
ting layers in organic electroluminescent devices, and the
results have verified that the luminous efficiency thereof is
significantly improved (at least by 50%, and even 100% or
more), as compared with that of the devices according to the
prior art.

[0300] It should be understood that the pH adjusting agent
(condensed HCI) used in the acidification treatment described
above may also be selected from other acidic pH adjusting
agents, such as H2SO4 or the like, and the pH adjusting agent
(NaOH solution) used in the alkalinization treatment
described above may also be selected from other basic pH
adjusting agents, such as KOH or the like.
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[0301] The 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-
yl] anthracene compounds according to the present invention
can be used as blue-phosphorescent organic electrolumines-
cent materials. Since such compounds per se have an ability to
block holes, there is no need to arrange an HBL between the
light-emitting layer and the ETL, and thus the evaporation
chamber for deposition of the HBL is no longer needed in
mass production of full color display panels of organic elec-
troluminescent display apparatus. Therefore, the present
invention makes it practical to integrate the manufacturing
process of full color display panels of organic electrolumi-
nescent display apparatus, thereby reducing the manufacture
cost and time. In addition, the organic electroluminescent
devices prepared from the 9,10-bis[2-(p-substituted phenyl)
pyrimidin-4-yl] anthracene compounds according to the
present invention have a higher luminous efficiency. Further,
the process for preparing the 9,10-bis[2-(p-substituted phe-
nyl)pyrimidin-4-yl] anthracene compounds according to the
present invention is simple and easy to be implemented.
[0302] It should be understood that this invention is not
intended to be limited to the embodiments set forth above for
illustrative purposes. Various modifications and alterations of
this invention will be apparent to those skilled in the art
without departing from the scope and spirit of this invention.
Such modifications and alterations are included in the scope
of the invention.

1. A 9,10-bis[2-(p-substituted phenyl)pyrimidin-4-yl]
anthracene compound, characterized by having the following
formula:

Rl R2

wherein R1 and R2, which is identical or different, are each
individually selected from:

hydrogen, carboxyl, cyano, nitro,

paraffinic alkyl having 1 to 20 carbon atoms,

cyclic alkyl having 3 to 20 carbon atoms,

paraffinic alkoxyl having 1 to 20 carbon atoms,

aromatic hydrocarbyl having 6 to 50 ring carbon atoms,

aryloxy having 5 to 50 ring atoms, and

an ester group having 2 to 20 carbon atoms.

2. The compound according to claim 1, characterized in

that R1 and R2 are each individually selected from:

C1-C20 paraffinic alkyl, optionally substituted by 1 to 3
substituents selected from hydroxyl, halogen, amino,
carboxyl, cyano, nitro, pyrrolyl, naphthyl, and substi-
tuted or unsubstituted phenyl, wherein the substituted
phenyl refers to a benzene ring substituted by methyl,
hydroxyl, halogen, amino, carboxyl, cyano or nitro;

C3-C20 cyclic alkyl, optionally substituted by 1 to 3 sub-
stituents selected from C1-C4 alkyl, hydroxyl, halogen,
amino, carboxyl, cyano and nitro;
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C1-C20 paraffinic alkyl-O—, in which the C1-C20 paraf-
finic alkyl is optionally substituted by 1 to 3 substituents
selected from hydroxyl, halogen, amino, carboxyl,
cyano, nitro, pyrrolyl, naphthyl, and substituted or
unsubstituted phenyl, wherein the substituted phenyl
refers to a benzene ring substituted by methyl, hydroxyl,
halogen, amino, carboxyl, cyano or nitro;

aromatic hydrocarbyl having 6 to 50 ring carbon atoms,
optionally substituted by C1-C4 linear or branched
alkyl, or by phenyl substituted with C1-C4 linear or
branched alkyl,

aromatic hydrocarbonoxy having 6 to 50 ring carbon
atoms, in which the aromatic hydrocarbon carbon ring is
optionally substituted by C1-C4 linear or branched
alkyl, or by phenyl substituted with C1-C4 linear or
branched alkyl;

heteroaromatic hydrocarbonoxy having 5 to 50 ring atoms,
in which the heteroaromatic hydrocarbon ring com-
prises at least one unsaturated double bond and heteroa-
tom selected from O, N and S, and the ring carbon atom
of the heteroaromatic hydrocarbon ring is optionally
substituted by C1-C4 linear or branched alkyl, or by
phenyl substituted with C1-C4 linear or branched alkyl,
and

C1-C19 alkyl-OC(O)—, in which the C1-C19 alkyl is lin-
ear, branched, or cyclic alkyl optionally substituted by 1
to 3 substituents selected from hydroxyl, halogen,
amino, carboxyl, cyano and nitro.

3. The compound according to claim 2, characterized in

that

the aromatic hydrocarbyl having 6 to 50 ring carbon atoms
is selected from phenyl, a polybenzene ring group in
which 2-8 benzene rings are connected by single bond
(8), or a fused ring group in which 2-10 benzene rings are
fused at two or more positions;

the aromatic hydrocarbyl of the aromatic hydrocarbonoxy
having 6 to 50 ring carbon atoms is selected from pheny],
apolybenzene ring group in which 2-8 benzene rings are
connected by single bond(s), or a fused ring group in
which 2-10 benzene rings are fused at two or more
positions; and

the heteroaromatic hydrocarbon ring of the heteroaromatic
hydrocarbonoxy having 5 to 50 ring atoms comprises
one or two heteroatom(s) selected from O, N and S and
at least two unsaturated double bonds.

4. The compound according to claim 2, characterized in

that R1 and R2 are each individually selected from:

C1-C12 linear alkyl or C3-C12 branched alkyl, optionally
substituted by 1 to 3 substituents selected from
hydroxyl, halogen, amino, carboxyl, cyano, nitro, pyt-
rolyl, naphthyl, and substituted or unsubstituted phenyl,
wherein the substituted phenyl refers to a benzene ring
substituted by methyl, hydroxyl, halogen, amino, car-
boxyl, cyano or nitro;

C3-C12 cyclic alkyl, optionally substituted by 1 to 3 sub-
stituents selected from C1-C4 alkyl, hydroxyl, halogen,
amino, carboxyl, cyano and nitro;

C1-C12 paraffinic alkyl-O—, in which the C1-C12 paraf-
finic alkyl is optionally substituted by 1 to 3 substituents
selected from hydroxyl, halogen, amino, carboxyl,
cyano, nitro, pyrrolyl, naphthyl, and substituted or
unsubstituted phenyl, wherein the substituted phenyl
refers to a benzene ring substituted by methyl, hydroxy],
halogen, amino, carboxyl, cyano or nitro;
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aromatic hydrocarbyl having 6 to 30 ring carbon atoms
selected from phenyl, a polybenzene group in which 2-5
benzene rings are connected by single bond(s), or a
fused group in which 2-8 benzene rings are fused at two
or more positions, wherein the phenyl, the polybenzene
group or the fused group is optionally substituted by
C1-C4 linear or branched alkyl;

aromatic hydrocarbonoxy having 6 to 30 ring carbon
atoms, in which the aromatic hydrocarbyl is selected
from phenyl, a polybenzene group in which 2-5 benzene
rings are connected by single bond(s), or a fused group
in which 2-8 benzene rings are fused at two or more
positions, wherein the phenyl, the polybenzene group or
the fused group is optionally substituted by C1-C4 linear
or branched alkyl;

heteroaromatic hydrocarbonoxy having 5 to 20 ring atoms,
in which the heteroaromatic hydrocarbon ring com-
prises one or two heteroatom(s) selected from O, N and
S and at least two unsaturated double bonds, and the ring
carbon atom of the heteroaromatic hydrocarbon ring is
optionally substituted by C1-C4 linear or branched
alkyl; and

C1-C12 alkyl-OC(O)—, in which the C1-C12 alkyl is lin-
ear, branched, or cyclic alkyl optionally substituted by 1
to 3 substituents selected from hydroxyl, halogen,
amino, carboxyl, cyano and nitro.

5. The compound according to claim 4, characterized in

that R1 and R2 are each individually selected from:

C1-C8 linear alkyl or C3-C8 branched alkyl, optionally
substituted by 1 to 3 substituents selected from
hydroxyl, halogen, amino, carboxyl, cyano, nitro, pyr-
rolyl, naphthyl, and substituted or unsubstituted phenyl,
wherein the substituted phenyl refers to a benzene ring
substituted by methyl, hydroxyl, halogen, amino, car-
boxyl, cyano or nitro;

C3-C8 cyclic alkyl, optionally substituted by 1 to 3 sub-
stituents selected from C1-C4 alkyl, hydroxyl, halogen,
amino, carboxyl, cyano and nitro;

C1-C8 paraffinic alkyl-O—, in which the C1-C8 paraffinic
alkyl is optionally substituted by 1 to 3 substituents
selected from hydroxyl, halogen, amino, carboxyl,
cyano, nitro, pyrrolyl, naphthyl, and substituted or
unsubstituted phenyl, wherein the substituted phenyl
refers to a benzene ring substituted by methyl, hydroxyl,
halogen, amino, carboxyl, cyano or nitro;

phenyl, a polybenzene group in which 2-4 benzene rings
are connected by single bond(s), or a fused group in
which 2-5 benzene rings are fused at two or more posi-
tions, wherein the phenyl, the polybenzene group or the
fused group is optionally substituted by C1-C4 linear or
branched alkyl;

phenyl-O—, a polybenzene group-O—, or a fused group-
O—, wherein the polybenzene group is a group in which
2-4 benzene rings are connected by single bond(s), the
fused group is a group in which 2-5 benzene rings are
fused at two or more positions, and the phenyl, the
polybenzene group or the fused group is optionally sub-
stituted by C1-C4 linear or branched alkyl;

heteroaromatic hydrocarbonoxy having 5 to 14 ring atoms,
in which the heteroaromatic hydrocarbon ring com-
prises one or two heteroatomy(s) selected from O, N and
S and at least two unsaturated double bonds, and the ring
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carbon atom of the heteroaromatic hydrocarbon ring is
optionally substituted by C1-C4 linear or branched
alkyl; and

C1-C8 alkyl-OC(O)—, in which the C1-C8 alkyl is linear,
branched, or cyclic alkyl optionally substituted by 1 to 3
substituents selected from hydroxyl, halogen, amino,
carboxyl, cyano and nitro.

6. The compound according to claim 5, characterized in

that R1 and R2 are each individually selected from:

C1-C6 linear alkyl or C3-C6 branched alkyl, optionally
substituted by 1 to 3 substituents selected from
hydroxyl, halogen, amino, carboxyl, cyano, nitro, pyr-
rolyl, naphthyl, and substituted or unsubstituted pheny],
wherein the substituted phenyl refers to a benzene ring
substituted by methyl, hydroxyl, halogen, amino, car-
boxyl, cyano or nitro;

C3-C6 cyclic alkyl, optionally substituted by 1 to 3 sub-
stituents selected from C1-C4 alkyl, hydroxyl, halogen,
amino, carboxyl, cyano and nitro;

C1-C6 paraffinic alkyl-O—, in which the C1-C6 paraffinic
alkyl is optionally substituted by 1 to 3 substituents
selected from hydroxyl, halogen, amino, carboxyl,
cyano, nitro, pyrrolyl, naphthyl, and substituted or
unsubstituted phenyl, wherein the substituted phenyl
refers to a benzene ring substituted by methyl, hydroxyl,
halogen, amino, carboxyl, cyano or nitro;

aromatic hydrocarbyl selected from phenyl, naphthyl,
fluorenyl, anthryl, naphthacenyl, phenanthryl, peryle-
nyl, picenyl, pyrenyl, biphenyl, terphenyl, and quater-
phenyl, wherein the aromatic hydrocarbyl is optionally
substituted by C1-C4 linear or branched alkyl;

aromatic hydrocarbonoxy selected from phenyl-O—,
naphthyl-O—, fluorenyl-O—, anthryl-O—, naphthace-
nyl-O—, phenanthryl-O—, perylenyl-O—, picenyl-
O—, pyrenyl-O—, biphenyl-O—, terphenyl-O—, and
quaterphenyl-O—, wherein the aromatic hydrocarbon-
oxy is optionally substituted by CI1-C4 linear or
branched alkyl;

hetercaromatic hydrocarbonoxy selected from pyrrolyl-
O—, pyridinyl-O—, indolyl-O—, furanyl-O—, pyra-
nyl-O—, benzofuranyl-O—, quinolyl-O—, quinoxali-
nyl-O—,  carbazolyl-O—,  phenanthridinyl-O—,
acridinyl-O—, phenanthrolyl-O—, phenazinyl-O—,
phenothiazinyl-O—, and phenoxazinyl-O—, wherein
the heteroaromatic hydrocarbonoxy is optionally substi-
tuted by C1-C4 linear or branched alkyl; and

C1-C6 alkyl-OC(O)—, in which the C1-C6 alkyl is linear,
branched, or cyclic alkyl optionally substituted by 1 to 3
substituents selected from hydroxyl, halogen, amino,
carboxyl, cyano and nitro.

7. The compound according to claim 2, characterized in

that

the C1-C20 paraffinic alkyl is any one of methyl, ethyl,
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-bu-
tyl, n-pentyl, n-hexyl, n-heptyl, n-octyl; or any one of
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2-hy-
droxyisobutyl, 1,2-dihydroxyethyl, 1,3-dihydroxyiso-
propyl, 2,3-dihydroxy-tert-butyl, 1,2,3-trihydroxypro-
pyl, chloromethyl, 1-chloroethyl, 2-chloroethyl,
2-chloroisobutyl, 1,2-dichloroethyl, 1,3-dichloroiso-
propyl, 2,3-dichloro-tert-butyl, 1,2,3-trichloropropyl,
bromomethyl, 1-bromoethyl, 2-bromoethyl, 2-bro-
moisobutyl, 1,2-dibromoethyl, 1,3-dibromoisopropy],
2,3-dibromo-tert-butyl, 1,2,3-tribromopropyl, iodom-
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ethyl, 1-iodoethyl, 2-iodoethyl, 2-iodoisobutyl, 1,2-di-
iodoethyl, 1,3-diiodoisopropyl, 2,3-diiodo-tert-butyl,
1,2,3-triiodopropyl,  aminomethyl,  1-aminoethyl,
2-aminoethyl, 2-aminoisobutyl, 1,2-diaminoethyl, 1,3-
diaminoisopropyl, 2,3-diamino-tert-butyl, 1,2,3-triami-
nopropyl, benzyl, 1-phenylethyl, 2-phenylethyl, 1-phe-
nylisopropyl, 2-phenylisopropyl, phenyl-tert-butyl,
a-naphthylmethyl, 1-c-naphthylethyl, 2-o-naphthyl-
ethyl, 1-a-~naphthylisopropyl, 2-c-naphthylisopropyl,
3-naphthylmethyl, 1-f-naphthylethyl, 2-f-naphthyl-
ethyl, 1-B-naphthylisopropyl, 2-p-naphthylisopropyl,
1-pyrrolylmethyl, 2-(1-pyrrolyl)ethyl, p-methylbenzyl,
m-methylbenzyl, o-methylbenzyl, p-chlorobenzyl,
m-chlorobenzyl, o-chlorobenzyl, p-bromobenzyl,
m-bromobenzyl, o-bromobenzyl, p-iodobenzyl, m-io-
dobenzyl, o-iodobenzyl, p-aminobenzyl, m-aminoben-
7yl, o-aminobenzyl, p-nitrobenzyl, m-nitrobenzyl, o-ni-
trobenzyl, p-cyanobenzyl, m-cyanobenzyl,
o-cyanobenzyl, 1-chloro-2-phenylisopropyl, and triph-
enylmethyl;

the C3-C20cyclicalkylis any one of cyclopropyl, cyclobu-

tyl, cyclopentyl, cyclohexyl, adamantyl, norbornyl, cyc-
loeicosyl, 2-fluorocyclopropyl, 3-hydroxycyclobutyl,
3-aminocyclopentyl, 4-methylcyclohexyl, and 1,2,3-tri-
bromoadamantyl;

the paraffinic alkyl of the C1-C20 paraffinic alkyl-O— is

any one of methyl, ethyl, propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, n-hep-
tyl, n-octyl, hydroxymethyl, 1-hydroxyethyl, 2-hy-
droxyethyl, 2-hydroxyisobutyl, 1,2-dihydroxyethyl,
1,3-dichioroisopropyl, 2,3-dichloro-tert-butyl, 1,2,3-
trichloropropyl, bromomethyl, 1-bromoethyl, 2-bromo-
ethyl, 2-bromoisobutyl, 1,2-dibromoethyl, 1,3-dibro-
moisopropyl, 2,3-dibromo-tert-butyl, 1,2,3-
tribromopropyl, iodomethyl, 1-iodoethyl, 2-iodoethyl,
2-iodoisobutyl, 1,2-diiodoethyl, 1,3-diiodoisopropyl,
2,3-diiodo-tert-butyl, 1,2,3-triiodopropyl, aminom-
ethyl, 1-aminoethyl, 2-aminoethyl, 2-aminoisobutyl,
1,2-diaminoethyl, 1,3-diaminoisopropyl, 2,3-diamino-
tert-butyl, 1,2,3-triaminopropyl, cyanomethyl, 1-cyano-
ethyl, 2-cyanoethyl, 2-cyanoisobutyl, 1,2-dicyanoethyl,
1,3-dicyanoisopropyl, 2,3-dicyano-tert-butyl, 1,2,3-tri-
cyanopropyl, nitromethyl, 1-nitroethyl, 2-nitroethyl,
2-nitroisobutyl, 1,2-dinitroethyl, 1,3-dinitroisopropyl,
2,3-dinitro-tert-butyl, and 1,2,3-trinitropropyl;

the aromatic hydrocarbyl having 6 to 50 ring carbon atoms

or the aromatic hydrocarbyl of the aromatic hydrocar-
bonoxy having 6 to 50 ring carbon atoms is any one of
phenyl, 1-naphthyl, 2-naphthyl, 1-anthryl, 2-anthryl,
9-anthryl, 1-phenanthryl, 2-phenanthryl, 3-phenanthryl,
4-phenanthryl, 9-phenanthryl, 1-naphthacenyl, 2-naph-
thacenyl, 9-naphthacenyl, 1-pyrenyl, 2-pyrenyl, 4-pyre-
nyl, 2-biphenyl, 3-biphenyl, 4-biphenyl, p-terphenyl-4-
yl, p-terphenyl-3-yl, p-terphenyl-2-yl, m-terphenyl-4-
yl, m-terphenyl-3-yl, m-terphenyl-2-yl, o-tolyl, m-tolyl,
p-tolyl, p-tert-butylphenyl, p-(2-phenylpropyl)phenyl,
3-methyl-2-naphthyl, 4-methyl-1-naphthyl, 4-methyl-
1-anthryl, 4-methyl-biphenyl, and 4'-tert-butyl-p-ter-
phenyl-4-yl;

the heteroaromatic hydrocarbyl of the heteroaromatic

hydrocarbonoxy having 5 to 50 ring atoms is any one of
2-pyrrolyl, 3-pyrrolyl, 5-pyridinyl, 6-pyridinyl, 2-py-
ridinyl, 3-pyridinyl, 4-pyridinyl, 2-indolyl, 3-indolyl,
4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl, 1-isoindolyl,
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3-isoindolyl, 4-isoindolyl, S-isoindolyl, 6-isoindolyl,
7-isoindolyl, 2-furanyl, 3-furanyl, 2-benzofuranyl,
3-benzofuranyl,  4-benzofuranyl,  5-benzofuranyl,
6-benzofuranyl, 7-benzofuranyl, 1-isobenzofuranyl,
3-isobenzofuranyl, 4-isobenzofuranyl, 5-isobenzofura-
nyl, 6-isobenzofuranyl, 7-isobenzofuranyl, 2-quinolyl,
3-quinolyl,  4-quinolyl,  5-quinolyl,  6-quinolyl,
7-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl,
4-isoquinolyl, S-isoquinolyl, 6-isoquinolyl, 7-iso-
quinolyl, 8-isoquinolyl, 2-quinoxalyl, 5-quinoxalyl,
6-quinoxalyl, 1-carbazolyl, 2-carbazolyl, 3-carbazolyl,
4-carbazolyl, 1-phenanthridinyl, 2-phenanthridiny],
3-phenanthridinyl, 4-phenanthridinyl, 6-phenanthridi-
nyl, 7-phenanthridinyl, 8-phenanthridinyl, 9-phenan-
thridinyl, 10-phenanthridinyl, 1-acridinyl, 2-acridinyl,
3-acridinyl, 4-acridinyl, 9-acridinyl, 1,7-phenanthrolin-
2-yl, 1,7-phenanthrolin-3-yl, 1,7-phenanthrolin-4-yl,

1,7-phenanthrolin-5-yl, 1,7-phenanthrolin-6-yl, 1,7-
phenanthrolin-8-yl,  1,7-phenanthrolin-9-yl,  1,7-
phenanthrolin-10-yl,  1,8-phenanthrolin-2-yl,  1,8-
phenanthrolin-3-yl,  1,8-phenanthrolin-4-yl,  1,8-
phenanthrolin-5-yl,  1,8-phenanthrolin-6-yl,  1,8-
phenanthrolin-7-yl,  1,8-phenanthrolin-9-yl,  1,8-
phenanthrolin-10-yl,  1,9-phenanthrolin-2-yl,  1,9-
phenanthrolin-3-yl,  1,9-phenanthrolin-4-yl,  1,9-
phenanthrolin-5-yl,  1,9-phenanthrolin-6-yl,  1,9-
phenanthrolin-7-yl,  1,9-phenanthrolin-8-yl,  1,9-
phenanthrolin-10-yl, 1,10-phenanthrolin-2-yl, 1,10-
phenanthrolin-3-yl, 1,10-phenanthrolin-4-yl, 1,10-
phenanthrolin-5-yl,  2,9-phenanthrolin-1-yl, ~ 2,9-
phenanthrolin-3-yl,  2,9-phenanthrolin-4-yl,  2,9-
phenanthrolin-5-yl,  2,9-phenanthrolin-6-yl,  2,9-
phenanthrolin-7-yl,  2,9-phenanthrolin-8-yl,  2,9-
phenanthrolin-10-yl,  2,8-phenanthrolin-1-yl,  2,8-
phenanthrolin-3-yl,  2,8-phenanthrolin-4-yl,  2,8-
phenanthrolin-5-yl,  2,8-phenanthrolin-6-yl,  2,8-
phenanthrolin-7-yl,  2,8-phenanthrolin-9-yl,  2,8-
phenanthrolin-10-yl,  2,7-phenanthrolin-1-yl,  2,7-
phenanthrolin-3-yl,  2,7-phenanthrolin-4-yl,  2,7-
phenanthrolin-5-yl,  2,7-phenanthrolin-6-yl,  2,7-
phenanthrolin-8-yl,  2,7-phenanthrolin-9-yl,  2,7-

phenanthrolin-10-yl,  1-phenazinyl, 2-phenaziny],
1-phenothiazinyl, 2-phenothiazinyl, 3-phenothiazinyl,
4-phenothiazinyl, 1-phenoxazinyl, 2-phenoxazinyl,
3-phenoxazinyl, 4-phenoxazinyl, 2-oxazolyl, 4-0x-
azolyl, 5-oxazolyl, 2-oxadiazolyl, 5-oxadiazolyl,
3-furazanyl, 2-thienyl, 3-thienyl, 2-methylpyrrol-1-yl,
2-methylpyrrol-3-yl, 2-methylpyrrol-4-yl, 2-meth-
ylpyrrol-5-yl, 3-methylpyrrol-1-yl, 3-methylpyrrol-2-
vyl, 3-methylpyrrol-4-yl, 3-methylpyrrol-5-yl, 2-tert-bu-
tylpyrrol-4-yl, 3-(2-phenylpropyl)pyrrol-1-yl,
2-methyl-1-indolyl, 4-methyl-1-indolyl, 2-methyl-3-in-
dolyl, 4-methyl-3-indolyl, 2-tert-butyl-1-indolyl, 4-tert-
butyl-1-indolyl, 2-tert-butyl-3-indolyl, and 4-tert-butyl-
3-indolyl; and

the C1-C19 alkyl-OC(O)— is any one of methyl ester
group, ethyl ester group, propyl ester group, isopropyl
ester group, n-butyl ester group, sec-buty! ester group,
isobutyl ester group, n-pentyl ester group, n-hexyl ester
group, n-heptyl ester group, and n-octyl ester group.

8. A method of preparing a 9,10-bis[2-(p-substituted phe-
nyl)pyrimidin-4-yl] anthracene compound having the follow-
ing formula:
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Rl R2

wherein R1 and R2, which is identical or different, are each
individually selected from:

hydrogen, carboxyl, cyano, nitro,

paraffinic alkyl having 1 to 20 carbon atoms, optionally
substituted by 1 to 3 substituents selected from
hydroxyl, halogen, amino, carboxyl, cyano, nitro, pyr-
rolyl, naphthyl, and substituted or unsubstituted phenyl,
wherein the substituted phenyl refers to a benzene ring
substituted by methyl, hydroxyl, halogen, amino, car-
boxyl, cyano or nitro;

cyclic alkyl having 3 to 20 carbon atoms, optionally sub-
stituted by 1 to 3 substituents selected from C1-C4 alkyl,
hydroxyl, halogen, amino, carboxyl, cyano and nitro;

paraffinic alkoxyl having 1 to 20 carbon atoms, in which
the paraffinic alkyl is optionally substituted by 1 to 3
substituents selected from hydroxyl, halogen, amino,
carboxyl, cyano, nitro, pyrrolyl, naphthyl, and substi-
tuted or unsubstituted phenyl, wherein the substituted
phenyl refers to a benzene ring substituted by methyl,
hydroxyl, halogen, amino, carboxyl, cyano or nitro;

aromatic hydrocarbyl having 6 to 50 ring carbon atoms,
optionally substituted by C1-C4 linear or branched
alkyl, or by phenyl substituted with C1-C4 linear or
branched alkyl,

aromatic hydrocarbonoxy having 6 to 50 ring carbon
atoms, in which the aromatic hydrocarbon carbon ring is
optionally substituted by C1-C4 linear or branched
alkyl, or by phenyl substituted with C1-C4 linear or
branched alkyl;

heteroaromatic hydrocarbonoxy having 5 to 50 ring atoms,
in which the heteroaromatic hydrocarbon ring com-
prises at least one unsaturated double bond and heteroa-
tom selected from O, N and S, and the ring carbon atom
of the heteroaromatic hydrocarbon ring is optionally
substituted by C1-C4 linear or branched alkyl, or by
phenyl substituted with C1-C4 linear or branched alkyl;
and

an ester group having 2 to 20 carbon atoms and represented
by C1-C19 alkyl-OC(O)—, in which the C1-C19 alkyl is
linear, branched, or cyclic alkyl optionally substituted
by 1 to 3 substituents selected from hydroxyl, halogen,
amino, carboxyl, cyano and nitro;

characterized in that, when R1 and R2 are different, the
method comprises the following steps:

Reaction step 1: reacting p-R1-benzamide or p-R2-benza-
mide with formamide respectively to produce interme-
diates 1 and 2:
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N Intermediate 1
O

NH,

N
~O-0

NH,

wherein, R1 and R2 are defined as above, and R1 and R2
are different; and

Reaction step 2: reacting 9,10-diacetylanthracene with the
intermediates 1 and 2 to produce said 9,10-bis[2-(p-
substituted phenyl)pyrimidin-4-y1] anthracene com-
pound; or

when R1 and R2 are the same, the method comprises the
following steps:

Reaction step 1" reacting p-R-benzamide with formamide
to produce an intermediate M:

N
O
NH,

wherein, R1 and R2 are defined as above, and R1=R2=R;

and

Reaction step 2" reacting 9,10-diacetylanthracene with the

intermediate M to produce said 9,10-bis[2-(p-substi-
tuted phenyl)pyrimidin-4-yl] anthracene compound.
9. The method according to claim 8, characterized in that
the method further comprises a step of separating and puri-
fying the raw product of Reaction step 2 or 2'.
10. The method according to claim 8, characterized in that,
in Reaction step 1 or 1', the mole ratio of the p-R1-benza-
mide, p-R2-benzamide or p-R-benzamide to formamide
is 1:(1-1.5), respectively; reaction temperature is in the
range of 50 to 150° C., and reaction time is in the range
of 2t024 1

in Reaction step 2 or 2', the mole ratio of 9,10-diacetylan-
thracene to the intermediates 1 and 2 is 1:(1-1.5):(1-1.5),
or the mole ratio of 9,10-diacetylanthracene to the intet-
mediate M is 1:(2-3); reaction temperature is in the
range of 50 to 150° C., and reaction time is in the range
of 21024 1

11. The method according to claim 9, characterized in that
the separating and purifying step comprises:

acidifying the raw product and then extracting to obtain a

first extract liquor;

alkalifying the first extract liquor and then extracting to

obtain a second extract liquor; and

separating the second extract liquor by a chromatographic

column to obtain a purified 9,10-bis[2-(p-substituted
phenyl)pyrimidin-4-yl] anthracene compound.

12. An organic electroluminescent device, comprising a
cathode, an anode, and a light-emitting layer arranged
between said cathode and anode, characterized in that said
light-emitting layer comprises the-a 9,10-bis[2-p-substituted
phenyl)pyrimidin-4-y1] anthracene compound having the fol-
lowing formula:

Intermediate 2

Intermediate M
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Rl R2

wherein R1 and R2, which is identical or different, are each

individually selected from:

hydrogen, carboxyl, cyano, nitro,

paraffinic alkyl having 1 to 20 carbon atoms,

cyclic alkyl having 3 to 20 carbon atoms,

paraffinic alkoxyl having 1 to 20 carbon atoms,

aromatic hydrocarbyl having 6 to 50 ring carbon atoms,

aryloxy having 5 to 50 ring atoms, and

an ester group having 2 to 20 carbon atoms.

13. The organic electroluminescent device according to
claim 12, characterized in that said organic electrolumines-
cent device further comprises a hole transport layer and an
electron transport layer, wherein the hole transport layer is
arranged between the anode and the light-emitting layer, and
the electron transport layer is arranged between the cathode
and the light-emitting layer.

14. An organic electroluminescent display apparatus, char-
acterized by comprising an organic electroluminescent
device comprising a cathode, an anode, and a light-emitting
layer arranged between said cathode and anode, wherein said
light-emitting layer comprises a 9,10-bis[2-p-substituted
phenyl)pyrimidin-4-yl]anthracene compound having the fol-
lowing formula:

Rl R2

wherein R1 and R2, which is identical or different, are each
individually selected from:

hydrogen, carboxyl, cyano, nitro,

paraffinic alkyl having 1 to 20 carbon atoms,

cyclic alkyl having 3 to 20 carbon atoms,

paraffinic alkoxyl having 1 to 20 carbon atoms,

aromatic hydrocarbyl having 6 to 50 ring carbon atoms,

aryloxy having 5 to 50 ring atoms, and

an ester group having 2 to 20 carbon atoms.
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