
*159159* SPECIFICATION LIGHT EMITTING DEVICE MATERIAL
AND LIGHT EMITTING DEVICE  TECHNICAL FIELD The present
invention relates to a light emitting device  material
useful as a fluorescent dye and a charge transporting
material, and to a light emitting device using this
material,  which can be utilized in the fields such as
display device,  flat-panel display, backlight,
illumination, interior, mark,  signboard,
electrophotographic apparatus and light signal
generator. BACKGROUND ART In recent years, the studies
of an organic thin-film light  emitting device (LED:
light emitting device) have actively been  conducted
such that an electron injected from a cathode and a
hole injected from an anode emit light when
recombining in an  organic fluorescent compound held
between both of the cathode  and the anode. This
emitting device is characterized by thin  type, high
brightness under low driving voltages and multicolor
light emission through selection of light-emitting
materials,  thereby attracting notice. These studies
have been conducted by many research  institutions
since it was revealed by C. W. Tang et al. of Eastman
Kodak Company that an organic thin-film device emitted
light  with high brightness. The typical structure of
an organic  thin-film emitting device presented by a
study group of the Kodak  Company is such that a
diamine compound for hole transporting,
tris(8-quinolinolate)aluminum (III) as a luminescent
layer and  Mg:Ag (alloy) as a cathode are sequentially
layered on an ITO  glass substrate, which emitting
device allows green light  emission of 1000 cd/m2 at a
driving voltage of approximately 10  



V (refer to Nonpatent Document 1). The use of various
fluorescent materials for a luminescent  layer allows
an organic thin-film emitting device to obtain
diverse luminescent colors, so that the studies of
practical 1111111111111111111111111111111111111111 1
TOR.AY 05011  *G00002* application to displays are
active. Among light-emitting  materials of the three
primary colors, the studies of green  light-emitting
materials are the most advanced, and the earnest
studies in red light-emitting materials and blue
light-emitting  materials are presently made toward
performance improvement. One of the largest problems
in an organic thin-film light  emitting device is to
improve durability of the device. In  particular, with
regard to a blue light emitting device, few  blue
light-emitting materials provide a device having
excellent  durability and high reliability. For
example, a technique is  disclosed in which an
anthracene compound is used for a blue  light emitting
devicelight emitting device. Blue light emitting
devices using various anthracene compounds (refer to
Patent Documents 1 to 6) are reported; however, any of
them has  insufficient durability. Non-patent Document
1: Applied Physics Letters (USA) 1987, Vol.  51, No.
12, pp 913 to 915 Patent Document 1: Japanese
Unexamined Patent Publication No.  11-297473 (Claims)
Patent Document 2:Japanese Unexamined Patent
Publication No.  2000-273056 (Claims) Patent Document
3: Japanese Unexamined Patent Publication No.
2002-260861 (Claim 4) Patent Document 4: Japanese
Unexamined Patent Publication No.  



2003-128651 (Claims) Patent Document 5: Japanese
Unexamined Patent Publication No.  2003-306454 (Claim
1, paragraph 0039) Patent Document 6:Japanese
Unexamined Patent Publication No.  2004-2351 (Claim 1,
paragraphs 0049 to 0050) DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION As described
above, a blue light emitting device having high
luminous efficiency and excellent durability has not
been  provided in conventional organic thin-film light
emitting  devices. Then, the present invention is
intended to solve 2 TORAY 05011 problems in the prior
art and to provide a light emitting device  material
allowing a blue light emitting device having high
luminous efficiency and excellent durability, and a
light  emitting device using this material. MEANS FOR
SOLVING THE PROBLEM The present invention is a light
emitting device material  comprising an anthracene
compound represented by the following  general formula
(1) or general formula (3). [Chemical formula 1]  Rs
R10 R1 R7 R...  R... R. .  5 9 4 (Wherein, R1 to R10
each may be the same or different and are  selected
from among a hydrogen atom, alkyl group, cycloalkyl
group, heterocyclic group, alkenyl group, cycloalkenyl
group,  alkynyl group, alkoxy group, alkylthio group,
arylether group,  



arylthioether group, aryl group, heteroaryl group,
halogen atom,  cyano group, carbonyl group, carboxyl
group, oxycarbonyl group,  carbamoyl group, amino
group, silyl group and phosphine oxide  group. At
least one of the R1 to R10 is a substituent
represented  by the following general formula (2)
[Chemical formula 2]  17 R18 R'12 Y om(2)  [R16-iRi3_
1.5, x R14 (Wherein, R11 to R18 each may be the same
or different and are  selected from among a hydrogen
atom, alkyl group, cycloalkyl  group, alkoxy group,
phenyl group, naphtyl group and heteroaryl  group. X
represents an oxygen atom or sulfur atom, and Y is
selected from among a single bond, arylene group and
heteroarylene group. Any one of the R11 to R18 is used
for linking  with Y, and a is used for linking with
the anthracene skeleton.) . )  3 TORAY 05011 [Chemical
formula 3] R23 R24R 23 R22 R35 ' R37 08 R34 29:
R33:.:..., 3D  :R.7 R20.: R32 R38 R3T n  (Wherein, R19
to R37 each may be the same or different and are
selected from among a hydrogen atom, alkyl group,
cycloalkyl  group, heterocyclic group, alkoxy group,
alkylthio group,  arylether group, arylthioether
group, phenyl group, alkyl  substituted phenyl group,
alkoxy substituted phenyl group, aryl  substituted
phenyl group, naphtyl group, alkyl substituted  



naphtyl group, alkoxy substituted naphtyl group, aryl
substituted naphtyl group, phenanthryl group, alkyl
substituted  phenanthryl group, alkoxy substituted
phenanthryl group, aryl  substituted phenanthryl
group, heteroaryl group and silyl group.  n is 1 or 2.
A is a heteroarylene group or arylene group with  a
carbon number of 6 or more to 12 or less. Any one of
the R19  to R27 and any one of the R28 to R37 are used
for linking with  A.) The present invention is a light
emitting device wherein at  least a luminescent layer
exists between an anode and a cathode  to emit light
by electric energy, and by containing a light
emitting device material represented by the general
formula (1)  or the general formula (3). ADVANTAGEOUS
EFFECT OF THE INVENTION The present invention can
provide a light emitting device  material utilizable
for a light emitting device and excellent  in thin
film stability. In addition, the present invention
allows a light emitting device having high luminous
efficiency  and excellent durability. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS An anthracene
compound represented by the general formula  4 TORAY
05011 (1) or the general formula (3) in the present
invention is  explained in detail. [Chemical formula
4]  .. o R R R.  5.1 9. R1 to R10 each may be the same
or different and are selected from  



among a hydrogen atom, alkyl group, cycloalkyl group,
heterocyclic group, alkenyl group, cycloalkenyl group,
alkynyl  group, alkoxy group, alkylthio group,
arylether group,  arylthioether group, aryl group,
heteroaryl group, halogen atom,  cyano group, carbonyl
group, carboxyl group, oxycarbonyl group,  carbamoyl
group, amino group, silyl group and phosphine oxide
group. At least one of the R1 to R10 is a substituent
represented  by the following general formula (2)
[Chemical formula 5]  RIB, Res R'. RJ2  Res 15 x ~4
(R11 to R18 each may be the same or different and are
selected  from among a hydrogen atom, alkyl group,
cycloalkyl group, alkoxy  group, phenyl group, naphtyl
group and heteroaryl group. X  represents an oxygen
atom or sulfur atom, and Y is selected from  among a
single bond, arylene group and heteroarylene group.
Any  one of the R" to R18 is used for linking with Y,
and a is used  for linking with the anthracene
skeleton.). [Chemical formula 6] 5 TORAY 05011 R37 R28
R25 R24R23 R22> R. R28 l ... 2.1>' {3}  R720,
R32.R38R:3f.  tl R19 to R37 each may be the same or
different and are selected from  among a hydrogen
atom, alkyl group, cycloalkyl group,  heterocyclic
group, alkoxy group, alkylthio group, arylether
group, arylthioether group, phenyl group, alkyl
substituted  



phenyl group, alkoxy substituted phenyl group, aryl
substituted  phenyl group, naphtyl group, alkyl
substituted naphtyl group,  alkoxy substituted naphtyl
group, aryl substituted naphtyl group,  phenanthryl
group, alkyl substituted phenanthryl group, alkoxy
substituted phenanthryl group, aryl substituted
phenanthryl  group, heteroaryl group and silyl group.
n is l or 2. A is a  heteroarylene group or arylene
group with a carbon number of  6 or more to 12 or
less. Any one of the R19 to R27 and any one  of the
R28 to R37 are used for linking with A. Among these
substituents, an alkyl group denotes saturated
aliphatic hydrocarbon groups such as a methyl group,
ethyl group,  n-propyl group, isopropyl group, n-butyl
group, sec-butyl group  and tert-butyl group, which
alkyl group may have a substituent  or not. An added
substituent in the case of being substituted  is not
particularly limited, for example, including an alkyl
group, aryl group and heteroaryl group; this point is
common  to the following description also. The carbon
number of an alkyl  group is not particularly limited,
being in a range of typically  1 or more to 20 or
less, preferably 1 or more to 8 or less in  view of
availability and costs. A cycloalkyl group denotes
saturated alicyclic hydrocarbon  groups such as
cyclopropyl, cyclohexyl, norbornyl and adamanthyl,
which cycloalkyl group may have a substituent or not.
The carbon  number of an alkyl group portion is not
particularly limited,  being in a range of typically 3
or more to 20 or less. A heterocyclic group denotes
alicyclic rings having an atom  except carbon in a
ring, such as a pyran ring, piperidine ring  and
cyclic amide, which heterocyclic group may have a
substituent 6 TORAY 05011 or not. The carbon number of
a heterocyclic group is not  



particularly limited, being in a range of typically 2
or more  to 20 or less. An alkenyl group denotes
unsaturated aliphatic hydrocarbon  groups containing a
double bond, such as a vinyl group, allyl  group and
butadienyl group, which alkenyl group may have a
substituent or not. The carbon number of an alkenyl
group is  not particularly limited, being in a range
of typically 2 to  20. A cycloalkenyl group denotes
unsaturated alicyclic  hydrocarbon groups containing a
double bond, such as a  cyclopentenyl group,
cyclopentadienyl group and cyclohexenyl group, which
cycloalkenyl group may have a substituent or not.  An
alkynyl group denotes an unsaturated aliphatic
hydrocarbon  group containing a triple bond, such as
an ethinyl group, which  alkynyl group may have a
substituent or not. The carbon number  of an alkynyl
group is not particularly limited, being in a range
of typically 2 to 20. An alkoxy group denotes
functional groups in which aliphatic  hydrocarbon
groups are bonded through an ether bond, such as  a
methoxy group, ethoxy group and propoxy group, which
aliphatic  hydrocarbon groups may have a substituent
or not. The carbon  number of an alkoxy group is not
particularly limited, being  in a range of typically 1
or more to 20 or less. An alkylthio group is such that
an oxygen atom of an ether  bond of an alkoxy group is
substituted with a sulfur atom. A  hydrocarbon group
of an alkylthio group may have a substituent  or not.
The carbon number of an alkylthio group is not
particularly limited, being in a range of typically 1
or more  to 20 or less. An arylether group denotes a
functional group in which  



aromatic hydrocarbon groups are bonded through an
ether bond,  such as a phenoxy group, which aromatic
hydrocarbon groups may  have a substituent or not. The
carbon number of an arylether  group is not
particularly limited, being in a range of typically  6
or more to 40 or less. An arylthioether group is such
that an oxygen atom of an ether  7 TORAY 05011 bond of
an arylether group is substituted with a sulfur atom.
Aromatic hydrocarbon groups in an arylether group may
have a  substituent or not. The carbon number of an
arylether group is  not particularly limited, being in
a range of typically 6 or  more to 40 or less. An aryl
group denotes aromatic hydrocarbon groups such as  a
phenyl group, naphtyl group, biphenyl group,
phenanthryl group,  terphenyl group and pyrenyl group.
An aryl group may have a  substituent or not. The
carbon number of an aryl group is not  particularly
limited, being in a range of typically 6 to 40. A
heteroaryl group denotes aromatic groups having an
atom  except carbon in a ring, such as a furanyl
group, thiophenyl  group, oxazolyl group, pyridyl
group, quinolinyl group and  carbazolyl group, which
heteroaryl group may have a substituent  or not. The
carbon number of a heteroaryl group is not
particularly limited, being in a range of typically 2
to 30. A halogen atom denotes fluorine, chlorine,
bromine and  iodine. A carbonyl group, carboxyl group,
oxycarbonyl group,  carbamoyl group, amino group and
phosphine oxide group may have  a substituent or not,
for example, which includes an alkyl group,
cycloalkyl group, aryl group and heteroaryl group, and
these  substituents may further be substituted. 



A silyl group denotes a functional group having a bond
to  a silicon atom, such as a trimethylsilyl group,
which silyl group  may have a substituent or not. The
carbon number of a silyl group  is not particularly
limited, being in a range of typically 3 to  20. The
number of silicon atoms is typically 1 to 6. An
arylene group denotes a divalent group derived from
aromatic hydrocarbon groups such as a phenyl group,
naphtyl group,  biphenyl group, phenanthryl group,
terphenyl group and pyrenyl  group, which arylene
group may have a substituent or not. The  carbon
number of an arylene group is not particularly
limited,  being in a range of typically 6 to 40. In
the case where A of  the general formula (3) is an
arylene group, the arylene group  may have a
substituent or not and the carbon number thereof is
in a range of 6 to 12 including a substituent. 8 TORAY
05011 A heteroarylene group denotes a divalent group
derived from  aromatic groups having an atom except
carbon, such as a furanyl  group, thiophenyl group,
oxazolyl group, pyridyl group, quinolinyl group and
carbazolyl group, which heteroarylene group  may have
a substituent or not. The carbon number of a
heteroarylene group is not particularly limited, being
in a range  of typically 2 to 30. An alkyl substituted
phenyl group denotes a phenyl group  substituted with
the above-mentioned alkyl group, and the number  of
alkyl groups is in a range of 1 or more to 5 or less
and the  kind of them may be the same or different. An
alkoxy substituted phenyl group denotes a phenyl group
substituted with the above-mentioned alkoxy group, and
the  number of alkoxy groups is in a range of 1 or
more to 5 or less  and the kind of them may be the
same or different. 



An aryl substituted phenyl group denotes a phenyl
group  substituted with the above-mentioned aryl
group, and the number  of aryl groups is in a range of
1 or more to 5 or less and the  kind of them may be
the same or different. The carbon number  of an aryl
group is not particularly limited, being preferably
in a range of 6 or more to 12 or less. An alkyl
substituted naphtyl group denotes a naphtyl group
substituted with the above-mentioned alkyl group, and
the number  of alkyl groups is in a range of 1 or more
to 7 or less. An alkoxy substituted naphtyl group
denotes a naphtyl group  substituted with the
above-mentioned alkoxy group, and the  number of
alkoxy groups is in a range of 1 or more to 7 or less.
An aryl substituted naphtyl group denotes a naphtyl
group  substituted with the above-mentioned aryl
group, and the number  of aryl groups is in a range of
1 or more to 7 or less. An alkyl substituted
phenanthryl group denotes a naphtyl  group substituted
with the above-mentioned alkyl group, and the  number
of alkyl groups is in a range of 1 or more to 9 or
less. An alkoxy substituted phenanthryl group denotes
a phenanthryl  group substituted with the
above-mentioned alkoxy group, and  the number of
alkoxy groups is in a range of 1 or more to 9 or
less. 9 TORAY 05011 An aryl substituted phenanthryl
group denotes a phenanthryl  group substituted with
the above-mentioned aryl group, and the  number of
aryl groups is in a range of 1 or more to 7 or less.
An anthracene compound represented by the general
formula  (1) of the present invention has high thin
film stability and  excellent heat resistance by
reason of having an anthracene  skeleton and a
dibenzofuran skeleton or a dibenzothiophene  



skeleton as electron-donating fused aromatic in a
molecule.  Among these, R11 to R18 of the general
formula (2) are at least  one selected from among a
hydrogen atom, alkyl group, cycloalkyl  group, alkoxy
group, phenyl group, naphtyl group and heteroaryl
group, so that thin film stability is improved to
thereby allow  a light emitting device having high
luminous efficiency and  excellent durability. In an
anthracene compound represented by the general formula
(1), R9 is preferably a substituent represented by the
general  formula (2) in view of availability of raw
materials and ease  of synthesis. In addition, X of
the general formula (2) is  preferably an oxygen atom
by reason of allowing higher luminous  efficiency. In
addition, at least one of substituents except the
general  formula (2) introduced to R1 to R10 of the
general formula (1) ,  or at least one of substituents
introduced to R" to R18 of the  general formula (2) is
preferably an electron-donating substituent in view of
charge transport property and durability.  Examples
preferably used for an electron-donating substituent
include alkyl groups such as a methyl group and
tert-butyl group,  alkoxy groups such as a methoxy
group, and heteroaryl groups  such as furan,
benzofuran, dibenzofuran, thiophene, benzothiophene,
dibenzothiophene, pyrrole, indole and  carbazole. An
anthracene compound represented by the general formula
(3) of the present invention has high thin film
stability and  excellent heat resistance by reason of
having an anthracene  skeleton and a carbazole
skeleton as electron-donating fused  aromatic in a
molecule, and linking the anthracene skeleton and  the
carbazole skeleton through a heteroarylene group or
arylene 



10 TORAY 05011 group with a carbon number of 6 to 12.
Here, any one of R19 to  R27 and any one of R28 to R37
are used for linking with A; R19 and  R36 or R37 are
preferably used for linking with A in view of
availability of raw materials and ease of synthesis.
In the general formula (3), it is preferable in view
of charge  transport property and thin film stability
that A is a phenylene  group having no substituents,
phenylene group substituted with  a group selected
from among an alkyl group with a carbon number  of 1
or more to 6 or less and an alkoxy group with a carbon
number  of 1 or more to 6 or less, naphthylene group
having no substituents, or naphthylene group
substituted with a group  selected from among an alkyl
group with a carbon number of 1  or more to 6 or less
and an alkoxy group with a carbon number  of 1 or more
to 6 or less, that R36 or R37 is selected from among
a phenyl group having no substituents, alkyl
substituted phenyl  group, alkoxy substituted phenyl
group, aryl substituted phenyl  group, naphtyl group
having no substituents, alkyl substituted  naphtyl
group and alkoxy substituted naphtyl group, and that
at least one of R29, R30, R33 and R34 is substituted
with an alkyl  group with a carbon number of 1 to 6.
An anthracene compound represented by the general
formula  (1) or (3) of the present invention is
excellent in amorphous  thin film-forming properties
and heat resistance, so that the  use of them as a
light emitting device material allows a light
emitting device having high luminous efficiency and
excellent  durability. An anthracene compound
represented by the general formula  (1) or (3) as
described above is not particularly limited;  specific
examples thereof include the following. 



11 TORAY 05011 [Chemical formula 7] [1~1 ~ [2] ~ - L3]
H  "'CH 3.  0. H Imo; Imo. ~ :~ /.  Imo.  H3GC H3 E~7
[8] [9]  Lam. I, 12 TORAY 05011 [Chemical formula 8]
1101 . C 17 [ 1.  01,  H:C CFl3. ... - I - I I  .0 13
TORAY 05011 [Chemical formula 9] [1 6] ~.. [171 [1:8]
.~  7 ] [201 I..I iI.  [21] [22]  14 TORAY 05011
[Chemical formula 10] 



L23] ~:. ~.. [243  s [25] .[261 I ''~ .. .  H3 I 3
[27] [28] [29] by  15 TORAY 05011 [Chemical formula
11] [30] [311 [321  i. - I :/ y y i r  S 1"y  N S-
L33] - [84] [35] s I,  .N ~  [36] [37] .[381 I.. f ..,
` .~ l  H3 H3 ..:.: 16 TORAY 05011 [Chemical formula
12] [397. [401 [4.11 [4.21 HC H3 H3C` CH3 H3C.cH3  '-.
H' ' ;CHg  CH3: 



[431 [44] [451. [46] HH  .I ~ I I CH3 [47] ,[48] [4J]
[50~ r HgC ' IJ  [51 ] ,[52] ,[53] . [54] tiN -CH3. !.
I`o COO 17 TORAY 05011 [Chemical formula 13] [55}
[56]... [57] [58]  HgC H3. H3 H3C -CH e`H3 [59] [60]
[61 ] [62] IC %110 ~., 05  -Dol NC . II . CH 3 I I ' I
:  H3C- ii ' .. ~CH3 c;H3 H3G I.r .  .r-Hg [63] [64]
[65] [66]  Ii ly. I,  V' c~o H3 'CH3 18 TORAY 05011
[Chemical formula 14] [57] [681. [69] [:70]  



CH3. HgC.: PH3 HA H3CFH3 H3C H3  H3C H3. d' S. H3C~
H3. I. I I,9  L 1 =1 it `I '-  H3C 113 H.3 H3C-CLCH3
03 [711 [72]. [737  I~ I I i  I I r' J r H3C5. PH3. -
i..  H3C~ -CH 3  H3 H3G~ 0"CHg [74] [751 [76] [77]  ~
J l r ti J 1,i:  ~I  I' ( H3CI I. r. I.' .r  I I. ~I I
I ;"I  I . ~  `I - acH 3  CHg. 19 TORAY 05011 



[Chemical formula 15] .[78]: [7.9] [80] [81.]  I. I I
I ~  CH H3C-C-CH3 UCH . 3 CH3 3 [82] [83] [84] [85];
I. I .. CH3 H3C.=C-.CH3 O'CH3  :.CH3.  [86] [87] QpqTO
I CH3 OCH3 I I. I&: Al  i 20 TORAY 05011 [Chemical
formula 16] [88] [89] [90] 191.1  Iti Imo; I  I:, I
H3C-C-CH3 I  CH3 [92] [93] [94] [95]  H H  i-.CH 3
".-CH 3 'CH 3 .  [96] [97] [981. [99]:  M H.. -CH3.
M,.  I. L I. 



21 TORAY 05011 [Chemical formula 17] [100] 1101.1
[1021 [1.031 I.. I H3C Hg -C-CH  CH3 CH3  [104] [1051
[1 061 [107]  H3J...I CH 3 .. .  H3C I 'CH 3 CH3 H3C
0~CHg [1>08] D 09] [1101 . [111 ]  I~ I _  ~I ~I I H3
O-CH 3  [Chemical formula 18] 22 TORAY 05011 [11.21
[11.31 [1.1"41  N CH3 r I . / .-.. -CU3 I ~ ~I  I~ I,
I  I I I `I ~I  CH3: H3C-C=CH3=  CH3. 1.51 01161 [1171
CH3: / ~. _CH3 I j...  I Hi ~ I H3C ,` I .. CH3 



H3C CH3 H3C CH3 O-CH3 1..I  [1181 [;1.19] ["1201  H~H3
r H I 1  a ~I I  CH3 p.CH3 23 TORAY 05011 [Chemical
formula 19] [1211 [122] [1.231 [124]  N H. N:. .. I ~.
H3C CH3: HgC CH3. H3C Hg. H3 CHg i ~. H3 CH3  .. N3
H3C  CH3 [1251 [12517 [1.27] [1'28]  1 y t l i N N `'
I.. H C H'gC .H  3 CH3 3  CH3 CHg L. ,s CH3 (JH3C H 3C
CH3 CH3. :CH3. H3; [.129]. [1:30] [131] [1 32]  f. ` N
1 r N ... ``..  



H3C CH 3 ` .` H3 I CH I. i. i.. $ ! . i. ~.. CH3  CH 3
CH H3  CH.. H 3C 3 : H3 H3C 3 I. I ~I CH 24 TORAY
05011. [Chemical formula 20] [133] [134] [135].  t i L
H3C CHg H3C H3 55CH3  CH3..: H3 CH3:  H3c H3C" CH3
[136] [13,] [138]  ti ! 1 f I L  \ I\ "~ .\ ice;"_~~~
[1'40] 11,411 [1.42] [143]  N  HgC I ..~ r r H3C CHg
~I rl I I  25 TORAY 05011 [Chemical formula 21]
[1:441: [1:451 [146]  



N.:.. N.  [.147 [148 [149] .N . I ~ I  [1:i50]
[1.:517. . N.. .. I~ I A known method can be used for
synthesizing an anthracene  compound represented by
the general, formula (1) or (3).  Examples of a method
of introducing an aryl group or heteroaryl  group to
an anthracene skeleton include a method of using a
coupling reaction of halogenated anthracene and aryl
or  heteroaryl metal reagent under palladium catalyst
and nickel  catalyst, and a method of using a
dehydration condensation  reaction of acetyl group
substituted anthracene and aromatic  amino aldehyde,
which examples are not limited thereto. 26 TORAY 05011
Examples of a method of introducing an arylcarbazolyl
group to  an anthracene skeleton include a method of
using a coupling  reaction of halogenated anthracene
and arylcarbazoleboronic  acid under palladium
catalyst and nickel catalyst, and a coupling  reaction
of anthraceneboronic acid and halogenated
arylcarbazole under palladium catalyst and nickel
catalyst; and  a method of using a coupling reaction
with carbazole under  palladium catalyst and copper
catalyst after introducing a  halogenated aryl group
to an anthracene skeleton. Next, an embodiment of a
light emitting device in the present  invention is
explained in detail by referring to examples. A  light
emitting device of the present invention is composed
of  at least an anode, a cathode and an organic layer
made of a light  



emitting device material interposing between the anode
and the  cathode. The anode used in the present
invention is not particularly  limited if a material
capable of efficiently injecting a hole  into the
organic layer, and a material with comparatively high
work function is preferably used; examples thereof
include  conductive metal oxides such as tin oxide,
indium oxide, indium  zinc oxide and indium tin oxide
(ITO) , metals such as gold, silver  and chrome,
inorganic conductive materials such as copper iodide
and copper sulfide, or conductive polymers such as
polythiophene,  polypyrrole and polyaniline. These
electrode materials may be  used singly or in
plurality by lamination or mixture. The resistance of
the anode is preferred to supply current  sufficient
for light emission of a light emitting device, and
low resistance is desirable in view of power
consumption of a  light emitting device. For example,
an ITO substrate of 300Q/square or less functions as a
device electrode, and the  use of a low-resistance
product of 100Q/square or less is  particularly
desirable for the reason that a substrate of
approximately 1052/square can presently be supplied.
The  thickness of ITO can optionally be selected in
accordance with  resistance values and is frequently
used between typically 100  to 300nm. In order to
retain mechanical strength of a light emitting  27
TORAY 05011 device, a light emitting device is
preferably formed on a  substrate. Glass substrates
such as soda glass and non-alkali  glass are
appropriately used for the substrate. The thickness
of the glass substrate is preferred to be sufficient
for  retaining mechanical strength, that is, 0.5 mm or
more. With  



regard to materials for glass, non-alkali glass is
preferable  for the reason that less ion dissolution
from glass is preferable,  and soda-lime glass on
which barrier coat such as Si02 is applied  is also
commercially available and thereby can be used. In
addition, if the anode functions stably, the substrate
need not  be glass; for example, the anode may be
formed on a plastic  substrate. A method of forming an
ITO film is not particularly  limited, such as an
electron beam method, sputtering method and  chemical
reaction method. Materials used for the cathode used
in the present invention  are not particularly limited
if a substance capable of  efficiently injecting an
electron into the organic layer,  examples thereof
generally including platinum, gold, silver,  copper,
iron, tin, zinc, aluminum, indium, chromium, lithium,
sodium, potassium, cesium, calcium and magnesium, and
alloys  thereof. In order to improve device
performance by increasing  electron injection
efficiency, lithium, sodium, potassium,  cesium,
calcium, magnesium or alloys containing these low work
function metals are effective. However, generally,.
these low  work function metals are frequently
unstable in the atmosphere,  so that preferable
examples include a method of obtaining an  electrode
having high stability by doping the organic layer with
a very small amount of lithium and magnesium (1 nm or
less at  indication of a film thickness meter for
vacuum deposition).  An inorganic salt such as lithium
fluoride can be used. In  addition, preferable
examples for protection of an electrode  include
laminating of metals such as platinum, gold, silver,
copper, iron, tin, aluminum and indium or alloys using
these  metals, inorganic matter such as silica,
titania and silicon  nitride, and organic polymeric
compounds such as polyvinyl  



alcohol, polyvinyl chloride and hydrocarbon polymeric
compound.  A method of producing these electrodes is
not particularly 28 TORAY 05011 limited if continuity
can be secured, such as resistance heating,  electron
beam, sputtering, ion plating and coating. With regard
to a light emitting device of the present  invention,
an organic layer is formed from a light emitting
device material containing an anthracene compound
represented  by the general formula (1) or (3). A
light emitting device  material corresponds to either
of an object which emits for  itself and an object
which assists light emission thereof, and  signifies a
compound involved in light emission, specifically
corresponding to a hole transporting material,
luminescent  material and electron transporting
material. The organic layer composing a light emitting
device of the  present invention is composed of a
luminescent layer having at  least a light emitting
device material.. Composition examples  of the organic
layer include a composition consisting of only  the
luminescent layer as well as laminated compositions
such  as 1) hole transporting layer/luminescent
layer/electron transporting layer, 2) luminescent
layer/electron transporting  layer and 3) hole
transporting layer/luminescent layer. Each  of the
above-mentioned layers may be either of a monolayer
and  a multilayer. In the case where the hole
transporting layer and  the electron transporting
layer have a multilayer, layers  thereof on the side
contacting with an electrode are occasionally
referred to as a hole injecting layer and an electron
injecting  layer, respectively, and a hole injecting
material and an  electron injecting material are
included in a hole transporting  material and an
electron transporting material, respectively  



in the following description. The hole transporting
layer is formed by a method of  laminating or mixing
one kind or two or more kinds of a hole  transporting
material, or a method of using a mixture of a hole
transporting material and a polymeric binding agent.
The hole  transporting layer may be formed by adding
an inorganic salt  such as iron (III) chloride to a
hole transporting material.  The hole transporting
material is not particularly limited if  a compound
which forms a thin film necessary for producing a
light emitting device to be capable of injecting a
hole from 29 TORAY 05011 an anode and additionally
transporting the hole. Preferable  examples thereof
include triphenylamine derivatives such as
4,4'-bis(N-(3-methylphenyl)-N-phenylamino)biphenyl,
4,4'-bis(N-(l-naphthyl)-N-phenylamino)biphenyl and
4,4',4"
-tris(3-methylphenyl(phenyl)amino)triphenylamine,
biscarbazole derivatives such as bis(N-allylcarbazole)
or  bis(N-alkylcarbazole), heterocyclic compounds such
as a  pyrazoline derivative, stilbene compound,
hydrazone compound,  benzofuran derivative, thiophene
derivative, oxadiazole  derivative, phthalocyanine
derivative and porphyrin derivative,  and polymers
such as polycarbonate having the above-mentioned
monomers as a side chain, styrene derivative having
the  above-mentioned monomers as a side chain,
polythiophene,  polyaniline, polyfluorene, polyvinyl
carbazole and polysilane. In the present invention,
the luminescent layer may be either  of a monolayer
and a multilayer, either of which is formed from  a
luminescent material having a host material and a
dopant  material as a primary component. The
luminescent material may  be either of a mixture of a
host material and a dopant material  



.and a host material singly. That is, with regard to a
light  emitting device of the present invention, in
each of the  luminescent layers, only one of a host
material and a dopant  material may emit light, or
both of a host material and a dopant  material may
emit light. Each of a host material and a dopant
material may be of either one kind or a combination of
plural  kinds. A dopant material may be contained in a
host material  either all over or partially. A dopant
material may be either  laminated or dispersed. The
amount of a dopant material is  preferably used at 20%
by weight or less, more preferably 10%  by weight or
less, with respect to a host material for the reason
that too large amount thereof causes a concentration
quenching  phenomenon. With regard to a doping method,
the formation can  be performed by codeposition with a
host material, and deposition  may simultaneously be
performed after previously mixing with  a host
material. An anthracene compound represented by the
general formula  (1) or (3) is appropriately used as a
luminescent material of  30 TORAY 05011 a light
emitting device of the present invention. A light
emitting device material of the present invention is
appropriately used as a blue luminescent material by
reason of  offering intense light emission in blue
color region, and can  also be used as a material for
a green to red light emitting  device and a white
light emitting device. An anthracene  compound of the
present invention may be used as a dopant material
and appropriately as a host material by reason of
excellent thin  film stability. Ionization potential
of an anthracene compound represented  by the general
formula (1) or (3) of the present invention is  



not particularly limited, being preferably 4.6 or
higher to 6.0  eV or lower, more preferably 4.8 or
higher to 5.8 eV or lower.  The absolute value of
ionization potential occasionally varies  with a
measuring method, and ionization potential of the
present  invention is a value by measuring a thin film
deposited to a  thickness of 30 to 100 nm on an ITO
glass substrate with the  use of an atmosphere type
ultraviolet light electronic analysis  instrument
(AC-1, manufactured by RIKENKIKI CO., LTD.). The host
material used in the present invention need not be
limited to only one kind of an anthracene compound
represented  by the general formula (1) or (3) of the
present invention, and  plural anthracene compounds of
the present invention may be used  therefor by
mixture, or one or more kinds of other host materials
may be used therefor by mixture with an anthracene
compound of  the present invention. Examples of
mixable host materials to  be appropriately used
include fused ring derivatives as a  luminophor such
as anthracene and pyrene, an aromatic amine
derivative such as
N,N'-dinaphthyl-N,N'-diphenyl-4,4'-diphenyl-1,1'-diami
ne, a  metal chelated oxynoid compound commencing with
tris(8-quinolinate)aluminum (III), a bisstyryl
derivative such  as a distyrylbenzene derivative, a
tetraphenyl butadiene  derivative, indene derivative,
coumarin derivative, oxadiazole  derivative,
pyrrolopyridine derivative, perynone derivative,
cyclopentadiene derivative, oxadiazole derivative,
carbazole  derivative, pyrrolopyrrole derivative, and
polymers such as a 31 TORAY 05011 polyphenylene
vinylene derivative, polyparaphenylene  derivative,
polyfluorene derivative, polyvinyl carbazole
derivative and polythiophene derivative. 



The dopant material contained in a luminescent
material is  not particularly limited, examples
thereof including compounds  having an aryl ring such
as naphthalene, anthracene,  phenanthrene, pyrene,
triphenylene, perylene, fluorene and  indene and
derivatives thereof (such as
2-(benzothiazole-2-yl)-9,10-diphenylanthracene and
5,6,11,12-tetraphenylnaphthacene), , compounds having
a  heteroaryl ring and derivatives thereof, such as
furan, pyrrole,  thiophene, silole, 9-silafluorene,
9,9'-spirobisilafluorene,  benzothiophene, benzofuran,
indole, dibenzothiophene,  dibenzofuran,
imidazopyridine, phenanthroline, pyrazine,
naphthyridine, quinoxaline, pyrrolopyridine and
thioxanthene,  a distyrylbenzene derivative,
aminostyryl derivatives such as,
4,4'-bis(2-(4-diphenylaminophenyl)ethenyl)biphenyl and
4,4'-bis(N-(stilbene-4-yl)-N-phenylamino)stilbene, an
aromatic acetylene derivative, tetraphenyl butadiene
derivative, stilbene derivative, aldazine derivative,
pyrromethene derivative, diketopyrrolo[3,4-c]pyrrole
derivative, a coumarin derivative such as
2,3,5,6-1H,4H-tetrahydro-9-(2'-benzothiazolyl)quinoliz
ino[9  ,9a,1-gh]coumarin, azole derivatives and metal
complexes  thereof, such as imidazole, thiazole,
thiadiazole, carbazole,  oxazole, oxadiazole and
triazole, and an aromatic amine  derivative typified
by
N,N'-diphenyl-N,N'-di(3-methylphenyl)-4,4'-diphenyl-1,
1'-di  amine. Among these, it is preferable that the
use of a fused  aromatic ring derivative having an
electron-accepting substituent as dopant brings more
notable effect of thin film  stability offered by an
anthracene compound of the present  invention.
Specifically, particularly preferable examples of  



dopant include a pyrene compound having a benzazol
group typified  by
1-(benzoxazole-2-yl)-3,8-bis(4-methylphenyl)pyrene. In
the present invention, the electron transporting layer
is a layer such that an electron is injected from a
cathode and  32 TORAY 05011 further transported. It is
desired that the electron  transporting layer has high
electron injection efficiency and  efficiently
transports the injected electron. Thus, it is
desirable that the electron transporting layer is
composed of  a material such that electron affinity is
high, electron mobility  is high, stability is
excellent, and impurities as trap are  caused with
difficulty during production and use. However, in
consideration of transportation balance between a hole
and an  electron, if the electron transporting layer
mainly plays a role  in being capable of efficiently
blocking a hole from an anode  from flowing to the
side of a cathode without recombining, the  effect of
improving luminous efficiency becomes equal as in the
case of being composed of a material with high
electron  transporting ability even though composed of
a material with  not so high electron transporting
ability. Accordingly, a hole  blocking layer capable
of efficiently preventing a hole from  moving is also
included as the same meaning in the electron
transporting layer in the present invention. The
electron transporting material used for the electron
transporting layer is not particularly limited,
examples thereof  including compounds having a fused
aryl ring and derivatives  thereof, such as
naphthalene and anthracene, a styryl aromatic  ring
derivative typified by 4, 4'-bis (diphenylethenyl)
biphenyl,  a perylene derivative, perynone derivative,
coumarin derivative,  naphthalimide derivative,
quinone derivatives such as 



anthraquinone and diphenoquinone, a phosphine oxide
derivative,  carbazole derivative, indole derivative,
a quinolinol complex  such as
tris(8-quinolinolate)aluminum (III), a hydroxyazole
complex such as a hydroxyphenyloxazole complex, an
azomethine  complex, tropolone metal complex, flavonol
metal complex, and  a compound having a heteroaryl
ring with electron-accepting  nitrogen. The
electron-accepting nitrogen in the present invention
signifies a nitrogen atom forming a multiple bond with
a  neighboring atom. A nitrogen atom has high
electronegativity,  so that the multiple bond has
electron-accepting properties.  Therefore, a
heteroaryl ring containing electron-accepting 33 TORAY
05011 nitrogen has high electron affinity. Examples of
a heteroaryl  ring containing electron-accepting
nitrogen include a pyridine  ring, pyrazine ring,
pyrimidine ring, quinoline ring, quinoxaline ring,
naphthyridine ring, pyrimidopyrimidine ring,
benzoquinoline ring, phenanthroline ring, imidazole
ring,  oxazole ring, oxadiazole ring, triazole ring,
thiazole ring,  thiadiazole ring, benzoxazole ring,
benzothiazole ring,  benzimidazole ring and
phenanthroimidazole ring. A compound having a
heteroaryl ring structure containing
electron-accepting nitrogen of the present invention
is  preferably composed of an element selected from
among carbon,  hydrogen, nitrogen, oxygen, silicon and
phosphorus. A compound  having a heteroaryl ring
structure containing  electron-accepting nitrogen,
which is composed of these elements,  has so high
electron transporting ability as to be capable of
significantly reducing driving voltage. Preferable
examples of a compound having a heteroaryl ring  



structure containing electron-accepting nitrogen,
composed of  an element selected from among carbon,
hydrogen, nitrogen,  oxygen, silicon and phosphorus,
include a benzimidazole  derivative, benzoxazole
derivative, benzothiazole derivative,  oxadiazole
derivative, thiadiazole derivative, triazole
derivative, pyrazine derivative, phenanthroline
derivative,  quinoxaline derivative, quinoline
derivative, benzoquinoline  derivative, oligopyridine
derivatives such as bipyridine and  terpyridine,
quinoxaline derivative, and naphthyridine  derivative.
Among these, the following are preferably used in
view of electron transporting ability: an imidazole
derivative  such as
tris(N-phenylbenzimidazole-2-yl)benzene, oxadiazole
derivative such as
1,3-bis[(4-tert-butylphenyl)1,3,4-oxadiazolyl]phenylen
e,  triazole derivative such as
N-naphtyl-2,5-diphenyl-1,3,4-triazole, phenanthroline
derivatives such as bathocuproine and
1,3-bis(1,10-phenanthroline-9-yl)benzene,
benzoquinoline  derivative such as
2,2'-bis(benzo[hiquinoline-2-yl)-9,9'-spirobifluorene,
34 TORAY 05011 bipyridine derivative such as
2,5-bis(6'-(2',2"-bipyridyl))-1,1-dimethyl-3,4-dipheny
lsilo  le, terpyridine derivative such as
1,3-bis(4'-(2,2':6'2"-terpyridinyl))benzene, and
naphthyridine derivative such as
bis(l-naphtyl)-4-(1,8-naphthyridine-2-yl)phenylphosphi
ne  oxide. In addition, phenanthroline dimers such as
1,3-bis(1,10-phenanthroline-9-yl)benzene,
2,7-bis(1,10-phenanthroline-9-yl)naphthalene and  



1,3-bis(2-phenyl-1,10-phenanthroline-9-yl)benzene, and
a  bipyridine dimer such as
2,5-bis(6'-(2',2"-bipyridyl))-1,1-dimethyl-3,4-dipheny
lsilo  le have so significantly high effect of
improving durability  when combined with an anthracene
compound represented by the  general formula (1) or
(3) of the present invention, as to be  included in
particularly preferable examples. The above-mentioned
electron transporting material is used  singly, and
two or more kinds of the above-mentioned electron
transporting materials may be used by mixture, or one
or more  kinds of other electron transporting
materials may be used by  mixture with the
above-mentioned electron transporting materials.
Metals such as alkaline metal and alkaline earth
metal can also be used by mixture therewith.
Ionization  potential of the electron transporting
layer is not particularly  limited, being preferably
5.8 or higher to 8.0 eV or lower, more  preferably 6.0
or higher to 7.5 eV or lower. A method of forming each
of the above-mentioned layers  composing a light
emitting device is not particularly limited,  such as
resistance heating deposition, electron beam
deposition,  sputtering, molecular stacking method and
coating method;  typically, resistance heating
deposition or electron beam  deposition is preferable
in view of device performance. .The thickness of the
layers cannot be limited by reason of  depending on
resistance values of luminescent substances, and  yet
is selected from 1 to 1000 nm. The film thickness of
each  of the luminescent layer, the electron
transporting layer and  the hole transporting layer is
preferably 1 or more to 200 nm 35 TORAY 05011 or less,
more preferably 5 or more to 100 nm or less. 



A light emitting device of the present invention has
the  function of being capable of converting electric
energy into  light. Wherein, direct current is mainly
used as electric  energy, and pulsed current and
alternating current can, also be  used. Current values
and voltage values are not particularly  limited, and
yet should be selected so that as low energy as
possible allows the highest brightness in
consideration of power  consumption and lifetime of
the device. A light emitting device of the present
invention is  appropriately used, for example, as a
display for displaying  in matrix and/or segment
system. A matrix system is such that pixels for
displaying are  two-dimensionally disposed in lattice,
mosaic or the like to  display characters and images
by an assembly of the pixels.  Shapes and sizes of the
pixels are determined by use thereof.  For example,
quadrangular pixels of 3001m or less on a side are
typically used for displaying images and characters of
a personal  computer, monitor and television, and
pixels in the order of  mm on a side are used in the
case of a large-size display such  as a display panel.
Pixels in the same color are merely arrayed  in the
case of monochrome display, while pixels in red, green
and blue are arrayed for displaying in the case of
color display.  In this case, a delta type and a
stripe type are typically offered.  A drive system of
this matrix may be either of line-sequential  drive
system and active matrix. Line-sequential drive is
simple  in structure thereof; however, active matrix
is occasionally  more excellent in consideration of
operating characteristics,  so that these need to be
properly used according to the use. A segment system
in the present invention is such that a  pattern is
formed so as to display previously determined  



information and disposition of this pattern allows a
determined  area to emit light. Examples thereof
include time and  temperature display in a digital
clock and thermometer,  operation display of an audio
apparatus and electromagnetic  cooker, and panel
display of an automobile. The above-mentioned 36 TORAY
05011 matrix display and segment display may coexist
in the same panel.  A light emitting device of the
present invention is preferably used as a backlight of
various apparatuses. A backlight is  mainly used for
the purpose of improving visibility of a display
device which does not emit light for itself; a liquid
crystal  display device, clock, audio device,
automobile panel, display  board and mark. In
particular, a light emitting device of the  present
invention is preferably used for a backlight of a
liquid  crystal display device, among these, a
personal computer about  which production of the
thinner type has been studied, whereby  a backlight of
a thinner and lighter-weight type than the
conventional one can be provided. EXAMPLES
Hereinafter, the present invention is explained with
reference to examples but is not limited thereto. The
number  of a compound in each of the following
examples denotes the number  of a compound described
in the above-mentioned chemical formulae.  An
evaluation method on structural analysis is described
below. 1H-NMR was measured in chloroform-d solution by
using  superconductive FTNMR EX-270 (manufactured by
JEOL Ltd.).  Example 1 (a synthetic method of a
compound [3]) A mixed solution of 1 g of
2-tert-butyl-9,10-dibromoanthracene, 1.5 g of
4-dibenzofuranboronic acid, 2.2 g of tripotassium
phosphate,  



0.33 g of tetrabutylammonium bromide, 5 mg of
palladium acetate  and 40 ml of dimethylformamide was
heated while stirred under  nitrogen gas stream at a
temperature of 130C for 6 hours. After  cooling the
mixed solution to room temperature, 50 ml of water
was injected thereto to extract 100 ml of
dichloromethane  therefrom. The organic layer was
washed twice in 50 ml of water,  dried by magnesium
sulfate and thereafter concentrated by  evaporation.
The organic layer was purified by silica gel  column
chromatography and vacuum dried to obtain 0. 6 g of a
white  crystal. The results of 'H-NMR analysis of the
obtained powder  are as follows. 37 TORAY 05011 1H-NMR
(CDC13 (d=ppm) ) :1. 16 (s, 9H), 7.26-7.30 (m, 2H),
7.34-7.44 (m, 7H), 7.57-7.68 (m, 8H), 8.09 (m, 2H),
8.18 (m,  2H) This compound [3] was purified by
sublimation under a pressure  of 1x10-3Pa at a
temperature of approximately 260C by using an  oil
diffusion pump, and thereafter used as a light
emitting  device material. HPLC purity (area% at a
measuring wavelength  of 254 nm) was 98. 6% before
purification by sublimation and 99.0 0  after
purification by sublimation. Example 2 (synthesis of a
compound [58]) A solution of 8. 5 g of carbazole, 50 g
of 1, 4-diiodobenzene,  3.9 g of copper powder, 8.43 g
of potassium carbonate and 8.66  g of sodium sulfate
in 500 ml of nitrobenzene as a solvent was  heated
while stirred under nitrogen atmosphere at a
temperature  of 200C for 2 days. Thereafter, most of
nitrobenzene was  distilled out under reduced pressure
to thereafter add 400 ml  of dichloromethane thereto.
The solid was filtered off,  thereafter concentrated
by evaporation and washed in hexane.  



The solid was purified by silica gel column
chromatography and  vacuum dried to thereafter obtain
9.16 g of  1-(4-iodophenyl)carbazole. A solution of 12
g of 9-bromoanthracene, 10 g of
4-tert-butylphenylboronic acid, 19.9 g of tripotassium
phosphate, 3.02 g of tetrabutylammonium bromide and
106 mg of  palladium acetate in 300 ml of
dimethylformamide as a solvent  was heated while
stirred under nitrogen atmosphere at a  temperature of
130C for 5 hours. After cooling the solution  to room
temperature, 400 ml of water was injected thereto and
filtered. The solid separated by filtration was
purified by  silica gel column chromatography and
vacuum dried to thereafter  obtain 13.3 g of
9-(4'-tert-butylphenyl)anthracene. A mixed solution of
13.3 g of the above-mentioned
9-(4-tert-butylphenyl)anthracene, 7.52 g of bromine
and 300 ml  of carbon tetrachloride was heated to
reflux under nitrogen  atmosphere for 1 hour. After
cooling the mixed solution to room  temperature, 200
ml of water was injected thereto to extract 38 TORAY
05011 200 ml of dichloromethane therefrom. The organic
layer was  washed twice in 200 ml of water, dried by
magnesium sulfate and  thereafter concentrated by
evaporation. The organic layer was  washed twice in
100 ml of hexane and vacuum dried to thereafter
obtain 16.09 g of
9-bromo-10-(4-tert-butylphenyl)anthracene.  15.4 g of
the above-mentioned 9-bromo-10- (4-tert-butylphenyl)
anthracene was dissolved in 380  ml of tetrahydrofuran
to drop 30 ml of n-butylithium (1.6  M-hexane
solution) thereto under nitrogen atmosphere at a
temperature of 0C. The solution was stirred at a
temperature  of 0C for 30 minutes and thereafter
cooled to a temperature of  



-80C to drop 18.2 ml of triisopropyl borate thereto.
The  solution was heated up to room temperature by
standing at room  temperature and thereafter stirred
at room temperature for 3  hours. 400 ml of
10o-hydrochloric acid was dropped thereto and  further
stirred at room temperature for 2 hours to thereafter
extract 300 ml of diethyl ether therefrom. The organic
layer  was washed in 100 ml of 5%-sodium carbonate
aqueous solution,  washed in 100 ml of water, then
dried by magnesium sulfate and  thereafter
concentrated by evaporation. The organic layer was
purified by silica gel column chromatography
(developing solvent  was in the order of
dichloromethane/hexane=1/1, dichloromethane  and
dichloromethane/methanol=50/1) and vacuum dried to
thereafter obtain 6.78 g of
9-(4-tert-butylphenyl)-10-anthraceneboronic acid. A
mixed solution of 2.1 g of the above-mentioned
1-(4-iodophenyl)carbazole, 2 g of
9-(4-tert-butylphenyl)-10-anthraceneboronic acid, 2.4
g of  tripotassium phosphate, 364 mg of
tetrabutylammonium bromide,  25 mg of palladium
acetate and 50 ml of dimethylformamide was  heated
while stirred under nitrogen atmosphere at a
temperature  of 130C for 4 hours. After cooling the
mixed solution to room  temperature, 400 ml of water
was injected thereto and filtered.  The solid
separated by filtration was purified by silica gel
column chromatography (dichloromethane/methanol=l/3)
and  vacuum dried to thereafter obtain 1.81 g of a
compound [58].  The results of 'H-NMR analysis of the
obtained powder are as 39 TORAY 05011 follows.  1H-NMR
(CDC13 (d=ppm)):1.50 (s, 9H), 7.33-7.54 (m, 10H),
7.62-7.85 (m, 12H), 8.21 (d, 2H) 



This compound [58] was purified by sublimation under a
pressure of 1x10-3Pa at a temperature of approximately
260C by  using an oil diffusion pump, and thereafter
used as a light  emitting device material. HPLC purity
(area% at a measuring  wavelength of 254 nm) was 99.5%
before purification by sublimation and 99.8% after
purification by sublimation.  Example 3 (synthesis of
a compound [84]) 140 mg of a compound [84] was
obtained in the same manner  as Example 2 except for
replacingl-(4-iodophenyl)carbazole with
1-(6-trifluoromethanesulfonyloxynaphthalene-2-yl)carba
zole.  1H-NMR was not measured by reason of being
hardly soluble in  commercial heavy hydrogen solvent.
This compound [84] was  purified by sublimation under
a pressure of 1x10-3Pa at a  temperature of
approximately 280C by using an oil diffusion pump,
and thereafter used as a light emitting device
material. HPLC  purity (area% at a measuring
wavelength of 254 nm) was 99.5%  before purification
by sublimation and 99.9% after purification  by
sublimation. Example 4 (synthesis of a compound [103])
2.23 g of a compound [103] was obtained in the same
manner  as Example 2 except f or replacing
l-(4-iodophenyl)carbazole with
1-(3-iodophenyl)carbazole. The results of 'H-NMR
analysis of  the obtained powder are as follows.
1H-NMR (CDC13 (d=ppm) ) :1.48 (s, 9H) , 7.29-7.88 (m,
22H) , 8.14  (d, 2H) This compound [103] was purified
by sublimation under a  pressure of 1.0x10-3 Pa at a
temperature of approximately 260C  by using an oil
diffusion pump, and thereafter used as a light
emitting device material. HPLC purity (area% at a
measuring  wavelength of 254 nm) was 99.5% before
purification by  



sublimation and 99.8% after purification by
sublimation. 40 TORAY 05011 Example 5 (a synthetic
method of a compound [122]) A mixed solution of 18.4 g
of ortho-cyanobenzyl bromide, 25  g of
4-tert-butylphenylboronic acid, 40 g of tripotassium
phosphate, 490 mg of triphenylphosphine, 210 mg of
palladium  acetate and 280 ml of toluene was heated
while stirred under  nitrogen gas stream at a
temperature of 80C for 4 hours. After  cooling the
mixed solution to room temperature, 50 ml of water
was injected thereto to extract 100 ml of toluene
therefrom.  The organic layer was washed twice in 50
ml of water, dried by  magnesium sulfate and
thereafter concentrated by evaporation.  The organic
layer was purified by silica gel column
chromatography and vacuum dried to thereafter obtain
2-(4-tert-butylbenzyl)benzonitrile. A mixed solution
of 6.7 g of the above-mentioned
2-(4-tert-butylbenzyl)benzonitrile, 70 ml of
commercial  lmol/1-4-chlorophenyl magnesium bromide
solution and 15 ml of  toluene was heated to reflux
under nitrogen gas stream for 1  hour. After cooling
the mixed solution to room temperature, 25  ml of
saturated ammonium chloride aqueous solution was
slowly  added thereto. 50 ml of water was injected
thereto to extract  100 ml of dichloromethane. The
organic layer was washed twice  in 50 ml of water,
dried by magnesium sulfate and thereafter
concentrated by evaporation. After vacuum drying this
compound,  a mixed solution of 20 ml of 25%-sulfuric
acid aqueous solution  and 20 ml of toluene was heated
to reflux thereto under nitrogen  gas stream for 6
hours. After cooling the compound to room
temperature, 50 ml of water was injected thereto to
extract 100  ml of dichloromethane therefrom. The
organic layer was washed  



twice in 50 ml of water, dried by magnesium sulfate
and thereafter  concentrated by evaporation. The
organic layer was purified by  silica gel column
chromatography and vacuum dried to thereafter  obtain
[2-(4-tert-butylbenzyl)phenyl](4-chlorophenyl)methanon
e.  A mixed solution of 6.9 g of the above-mentioned
[2-(4-tert-butylbenzyl)phenyl](4-chlorophenyl)methanon
e, 100  ml of hydrobromic acid and 200 ml of acetic
acid was heated to  reflux under nitrogen gas stream
for 7 hours. After cooling the 41 TORAY 05011 mixed
solution to room temperature, 50 ml of water was
injected  thereto to extract 100 ml of dichloromethane
therefrom. The  organic layer was washed twice in 50
ml of water, dried by  magnesium sulfate and
thereafter concentrated by evaporation.  The organic
layer was purified by silica gel column
chromatography and vacuum dried to thereafter obtain
2-tert-butyl-9-(4-chlorophenyl)anthracene. A mixed
solution of 6 g of the above-mentioned
2-tert-butyl-9-(4-chlorophenyl)anthracene, 3.5 g of
N-bromosuccinimide and 55 g of dimethylformamide was
stirred  under nitrogen gas stream at room temperature
for 3 hours. 50  ml of water was injected thereto to
extract 100 ml of  dichloromethane therefrom. The
organic layer was washed twice  in 50 ml of water,
dried by magnesium sulfate and thereafter
concentrated by evaporation. The organic layer was
purified by  silica gel column chromatography to
obtain
10-bromo-2-tert-butyl-9-(4-chlorophenyl)anthracene. A
mixed solution of 1.95 g of the above-mentioned
10-bromo-2-tert-butyl-9- (4-chlorophenyl) anthracene,
622 mg of  phenylboronic acid, 1.95 g of tripotassium
phosphate, 300 mg  



of tetrabutyl ammonium bromide, 20 mg of palladium
acetate and  50 ml of dimethylformamide was heated
while stirred under  nitrogen gas stream at a
temperature of 130C for 5 hours. After  cooling the
mixed solution to room temperature, 100 ml of water
was injected thereto and filtered. The solid separated
by  filtration was purified by silica gel column
chromatography and  vacuum dried to thereafter obtain
2-tert-butyl-9-(4-chlorophenyl)-10-phenylanthracene. A
mixed solution of 1.6 g of the above-mentioned
2-tert-butyl-9-(4-chlorophenyl)-10-phenylanthracene,
953 mg  of carbazole, 548 mg of sodium tert-butoxide,
99 mg of  tri-tert-butylphosphine tetrafluoroborate,
220 mg of  bis(dibenzylideneacetone)palladium and 35
ml of deaerated  ortho-xylene was heated while stirred
under nitrogen gas stream  at a temperature of 140C
for 1 hour. After cooling the mixed  solution to room
temperature, 25 ml of water was injected thereto  to
extract 50 ml of dichloromethane therefrom. The
organic 42 TORAY 05011 layer was washed twice in 25 ml
of water, dried by magnesium  sulfate and thereafter
concentrated by evaporation. The  organic layer was
purified by silica gel column chromatography  and
vacuum dried to thereafter obtain a compound [122].
The  results of 'H-NMR analysis of the obtained powder
are as follows. 1H-NMR (CDC13 (d=ppm) ) :1.33 (s, 9H)
, 2.56 (s, 3H) , 7.33-7.88  (m, 21H), 8.22 (d, 2H)
This compound [122] was purified by sublimation under
a  pressure of 1x10-3Pa at a temperature of
approximately 260C by  using an oil diffusion pump,
and thereafter used as a light  emitting device
material. HPLC purity (area% at a measuring
wavelength of 254 nm) was 99.4% before purification by



sublimation and 99.6% after purification by
sublimation.  Example 6 (a synthetic method of a
compound [126]) A mixed solution of 18.4 g of
ortho-cyanobenzyl bromide, 25  g of
4-tert-butylphenylboronic acid, 40 g of tripotassium
phosphate, 490 mg of triphenylphosphine, 210 mg of
palladium  acetate and 280 ml of toluene was heated
while stirred under  nitrogen gas stream at a
temperature of 80C for 4 hours. After  cooling the
mixed solution to room temperature, 50 ml of water
was injected thereto to extract 100 ml of toluene
therefrom.  The organic layer was washed twice in 50
ml of water, dried by  magnesium sulfate and
thereafter concentrated by evaporation.  The organic
layer was purified by silica gel column
chromatography and vacuum dried to thereafter obtain
2-(4-tert-butylbenzyl)benzonitrile. A mixed solution
of 7 g of the above-mentioned
2-(4-tert-butylbenzyl)benzonitrile, 36.5 ml of
adjusted 2  mol/1-2-naphtyl magnesium bromide solution
and 16 ml of toluene  was heated to ref lux under
nitrogen gas stream for 3 hours. After  cooling the
mixed solution to room temperature, 25 ml of.
saturated ammonium chloride aqueous solution was
slowly added  thereto. 50 ml of water was injected
thereto to extract 50 ml  of toluene therefrom. The
organic layer was washed twice in 50  ml of water,
dried by magnesium sulfate and thereafter
concentrated by evaporation. After vacuum drying this
compound, 43 TORAY 05011 a mixed solution of 25 ml of
25%-sulfuric acid aqueous solution  and 25 ml of
toluene was heated to reflux thereto under nitrogen
gas stream for 5 hours. After cooling the compound to
room  temperature, 50 ml of water was injected thereto
to extract 50  ml of toluene therefrom. The organic
layer was washed twice in  



50 ml of water, dried by magnesium sulfate and
thereafter  concentrated by evaporation. The organic
layer was purified by  silica gel column
chromatography and vacuum dried to thereafter  obtain
[2-(4-tert-butylbenzyl)phenyl](naphthalene-2-yl)methan
one.  A mixed solution of 6.1 g of the above-mentioned
[2-(4-tert-butylbenzyl)phenyl](naphthalene-2-yl)methan
one,  80 ml of hydrobromic acid and 160 ml of acetic
acid was heated  to ref lux under nitrogen gas stream
for 11 hours. After cooling  the mixed solution to
room temperature, 50 ml of water was  injected thereto
to extract 100 ml of dichloromethane therefrom.  The
organic layer was washed twice in 50 ml of water,
dried by  magnesium sulfate and thereafter
concentrated by evaporation.  The organic layer was
purified by silica gel column  chromatography and
vacuum dried to thereafter obtain
2-tert-butyl-9-(naphthalene-2-yl)anthracene. A mixed
solution of 2.2 g of the above-mentioned
2-tert-butyl-9-(naphthalene-2-yl)anthracene, 3.7 g of
N-bromosuccinimide and 30 ml of dimethylformamide was
stirred  under nitrogen gas stream at room temperature
for 1 hour. 50  ml of water was injected thereto to
extract 100 ml of  dichloromethane therefrom. The
organic layer was washed twice  in 50 ml of water,
dried by magnesium sulfate and thereafter
concentrated by evaporation. The organic layer was
purified by  silica gel column chromatography to
obtain
10-bromo-2-tert-butyl-9-(naphthalene-2-yl)anthracene.
A mixed solution of 700 mg of the above-mentioned
10-bromo-2-tert-butyl-9-(naphthalene-2-yl)anthracene,
740 mg  of 9-[4-(4,4,5,5-tetramethyl-[1,3,2]
dioxaborolane-2-yl)phenyl]  



carbazole, 680 mg of tripotassium phosphate, 100 mg of
tetrabutyl  ammonium bromide, 7 mg of palladium
acetate and 16 mg of 44 TORAY 05011 dimethylformamide
was heated while stirred under nitrogen gas  stream at
a temperature of 130C for 4 hours. After cooling the
mixed solution to room temperature, 50 ml of water was
injected  thereto and filtered. The solid separated by
filtration was  purified by silica gel column
chromatography and vacuum dried  to thereafter obtain
a compound [126]. The results of 'H-NMR  analysis of
the obtained powder are as follows. 1H-NMR (CDC13
(d=ppm) ) :1.25 (s, 9H) , 7.31-8.22 (m, 24H) , 8.21
(d, 2H) This compound [126] was purified by
sublimation under a  pressure of lx10-3Pa at a
temperature. of approximately 260C by  using an oil
diffusion pump, and thereafter used as a light
emitting device material. HPLC purity (area% at a
measuring  wavelength of 254 nm) was 99.1% before
purification by  sublimation and 99.3% after
sublimation. Example 7 (a synthetic method of a
compound [130]) A mixed solution of 18.4 g of
ortho-cyanobenzyl bromide, 25  g of
4-tert-butylphenylboronic acid, 40 g of tripotassium
phosphate, 490 mg of triphenylphosphine, 210 mg of
palladium  acetate and 280 ml of toluene was heated
while stirred under  nitrogen gas stream at a
temperature of 80C for 4 hours. After  cooling the
mixed solution to room temperature, 50 ml of water
was injected thereto to extract 100 ml of toluene
therefrom.  The organic layer was washed twice in 50
ml of water, dried by  magnesium sulfate and
thereafter concentrated by evaporation.  The organic
layer was purified by silica gel column
chromatography and vacuum dried to thereafter obtain  



2-(4-tert-butylbenzyl)benzonitrile. A mixed solution
of 7 g of the above-mentioned
2-(4-tert-butylbenzyl)benzonitrile, 36.5 ml of
adjusted 2  mol/1-phenyl magnesium bromide solution
and 16 ml of toluene  was heated to ref lux under
nitrogen gas stream for 2 hours. After  cooling the
mixed solution to room temperature, 25 ml of
saturated ammonium chloride aqueous solution was
slowly added  thereto. 50 ml of water was injected
thereto to extract 50 ml  of toluene therefrom. The
organic layer was washed twice in 50 45 TORAY 05011 ml
of water, dried by magnesium sulfate and thereafter
concentrated by evaporation. After further vacuum
drying this  compound, a mixed solution of 25 ml of
25%-sulfuric acid aqueous  solution and 25 ml of
toluene was heated to reflux thereto under  nitrogen
gas stream for 5 hours. After cooling the compound to
room temperature, 50 ml of water was injected thereto
to extract  50 ml of toluene therefrom. The organic
layer was washed twice  in 50 ml of water, dried by
magnesium sulfate and thereafter  concentrated by
evaporation. The organic layer was purified by  silica
gel column chromatography and vacuum dried to
thereafter  obtain 2-(4-tert-butylbenzyl)benzophenone.
A mixed solution of 8.7 g of the above-mentioned
2-(4-tert-butylbenzyl)benzophenone, 130 ml of
hydrobromic acid  and 260 ml of acetic acid was heated
to reflux under nitrogen  gas stream for 8 hours.
After cooling the mixed solution to room  temperature,
50 ml of water was injected thereto to extract 100  ml
of dichloromethane therefrom. The organic layer was
washed  twice in 50 ml of water, dried by magnesium
sulfate and thereafter  concentrated by evaporation.
The organic layer was purified by  silica gel column
chromatography and vacuum dried to thereafter  



obtain 2-tert-butyl-9-phenylanthracene. A mixed
solution of 6.8 g of the above-mentioned
2-tert-butyl-9-phenylanthracene, 4.3 g of
N-bromosuccinimide  and 60 ml of dimethylformamide was
stirred under nitrogen gas  stream at room temperature
for 2 hours. 50 ml of water was  injected thereto to
extract 100 ml of dichloromethane therefrom.  The
organic layer was washed twice in 50 ml of water,
dried by  magnesium sulfate and thereafter
concentrated by evaporation.  The organic layer was
purified by silica gel column  chromatography to
obtain 10-bromo-2-tert-butyl-9-phenylanthracene.  A
mixed solution of 2.2 g of the above-mentioned
10-bromo-2-tert-butyl-9-phenylanthracene, 2.2 g of
9-[3-(4,4,5,5-tetramethyl-[1,3,2]
dioxaborolane-2-yl)phenyl]  carbazole, 2. 4 g of
tripotassium phosphate, 360 mg of tetrabutyl  ammonium
bromide, 25 mg of palladium acetate and 60 ml of
dimethylformamide was heated while stirred under
nitrogen gas 46 TORAY 05011 stream at a temperature of
130C for 5 hours. After cooling the  mixed solution to
room temperature, 100 ml of water was injected
thereto and filtered. The solid separated by
filtration was  purified by silica gel column
chromatography and vacuum dried  to thereafter obtain
a compound [130] . The results of 'H-NMR  analysis of
the obtained powder are as follows. 1H-NMR (CDC13
(d=ppm)) :1.26 (s, 9H) , 7.23-7.86 (m, 22H) , 8.11
(d, 2H) This compound [130] was purified by
sublimation under a  pressure of 1x10-3Pa at a
temperature of approximately 260C by  using an oil
diffusion pump, and thereafter used as a light
emitting device material. HPLC purity (area% at a
measuring  



wavelength of 254 nm) was 99.4% before purification by
sublimation and 99.6% after purification by
sublimation.  Example 8 (a synthetic method of a
compound [132]) A compound [132] was obtained in the
same manner as Example  6 except for replacing
9-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolane-2-yl)ph
enyl]  carbazole with
9-[3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolane-2-yl)ph
enyl]  carbazole. The results of 1H-NMR analysis of
the obtained powder  are as follows. 1H-NMR (CDC13
(d=ppm) ) : 1 .23 (s, 9H) , 7.27-8.10 (m, 24H) , 8.15
(d, 2H) This compound [132] was purified by
sublimation under a  pressure of 1x10-3Pa at a
temperature of approximately 260C by  using an oil
diffusion pump, and thereafter used as a light
emitting device material. HPLC purity (area% at a
measuring  wavelength of 254 nm) was 99.5% before
purification by  sublimation and 99.6% after
purification by sublimation.  Example 9 A glass
substrate (manufactured by ASAHI GLASS CO., LTD.,
1552/square, electron beam deposition product) on
which an ITO  transparent conductive film was
accumulated with a thickness  of 150 nm was cut to a
size of 30x40 mm, which ITO conductive 47 TORAY 05011
film was patterned by a photolithographic method to
produce a  light emitting part and an electrode
extraction part. The  obtained substrate was subject
to ultrasonic cleaning with  acetone and "SEMICOCLEAN
(registered trademark) 56"  (manufactured by Furuchi
Chemical Corporation) for 15 minutes,  and then
cleaned with ultrapure water. Subsequently, the  



substrate was subject to ultrasonic cleaning with
isopropyl  alcohol for 15 minutes, and then immersed
in hot methanol for  15 minutes and dried. Immediately
before producing a device,  this substrate was subject
to UV-ozone treatment for 1 hour and  further placed
in a vacuum evaporator to exhaust until degree  of
vacuum in the evaporator became 5x10-5Pa or less.
First,  through a resistance heating method, copper
phthalocyanine was  deposited with a thickness of 10
nm as a hole injecting material  and
4,4'-bis(N-(l-naphthyl)-N-phenylamino)biphenyl was
deposited with a thickness of 50 nm as a hole
transporting  material. Next, with regard to a
luminescent material, the  compound [3] was deposited
as a host material and D-1 represented  by the
following formula was deposited as a dopant material
with  a thickness of 35 nm so that doping
concentration became 5%.  Next, E-1 represented by the
following formula was laminated  with a thickness of
20 nm as an electron transporting material.  Lithium
was deposited with a thickness of 0.5 nm on the
organic  layer formed above to thereafter deposit
aluminum with a  thickness of 1000 nm as a cathode and
produce a device of 5x5  mm square. The film thickness
herein was an indicated value of  a crystal
oscillation film thickness monitor. When this light
emitting. device was subject to a direct current drive
of 10 mA/cm2,  blue light emission with a high
luminous efficiency of 3.8 lm/W  was obtained. When
this light emitting device was subject to  continuous
drive with a direct current of 10 mA/cm2, brightness
half-life period was 3000 hours. [Chemical formula 22]
48 TORAY 05011 I.: I.  ' I. 



N ' CE- i )  Examples 10 to 26 A light emitting device
was produced in the same manner as  Example 9 except
for using materials described in Table 1 as  host
materials. The results of each example were shown in
Table  1. [Table 1] 49 TORAY 05011 ..._....._....._
.................... _..... _........
-..._.--............... .....................
_.............. ................. ..........
-.......................... .-. _. _.  Table 1 B
rightness  Luminous half  Light Emission Layer
Electron Color of Efficiency period Doparit
Transporting Light Host Material Material Layer
Emission' (Im .W) (f):.  Exam leg Compound' 31 DA E'.1
Blue 3:8 30.0.0  Exam le10' Coin ourid[10]' D;1 E-1
Blue 3.6 3700  Exam Tell Coin ound[141.; D=1 E-1 Blue.
3:5 2600. Coin ourid[16] D-1 E-.T Blue:.... .:3.6 .:.
.... _:3400.  Exam 1e12.. Exam 1e13 Com p ound[25]'
D-1 E-1 Blue 2:5 .2500  Exam" le14 Com ound[36]3:1D=1
E-1 Blue.. 2800  Exam lel5 Conn ~ourid[371: DA' E-1
Blue .4 2600  Exam le16 Com ound[581'_ D-4 EA Blue: 3
6 5500  Exam plel7 Com ound[84]':.. D-1.... ..... E-1
...... .. Blue. 15 ...:4700.  Exam le18 Com
ound[1:031.D-1 E'-1% Blue .3:6. 27.00.  Exam le19:
Compound 1221 D1 ........ E 1 Blue: 4:1' 5200  Exam
1e20: Com bund[126] D-1 E1 Blue: 3 5000  



Exam le2l Com `ound[130] D-1 E-1 Blue. 4 5400  Exam
1e22 Corn ound[132] D-1 E71 Blue 45 4800 . 3:5
.....:....  Exam 1e23 Coin ound[80] D.1 ............
E71 -...-. Blue: :;2000  Exam 1e24 Com ound[621. D4
E-1: Blue 3:8 2100  Exam 1e25 Com ound[113]' D=1 E-1
Blue. >32 2000  Example26 Compound[141] . D-1 E=1 Blue
-43 3600  Com arative.Exam let H:=:I ..... D-1 ...
E'=1 Blue .-2.8 200  Com arative`:Exam'le2 H -'2 D-1
E-1 Blue:. 11 50  Comparative Exam lea H77.3 D l E-1
Blue:. 2:8 `800  j: . .. Comarative Examle4 H = 4;:.
D71 E-1 Blue::. ..2.9 .300  ... Corn arative Exam ley
H -.5 D T E-1 Blue 2:.7 600  Comp arative Example6
H-:6 D71 E=1 Blue 2.4 X400  Com arative Exam 167....
H:_7 .... D,-1.. El Blue ..2.6 700  Comparative "Exam
le8 H.-:8 D:1 E-1 Blue .2:5. 800  Comparative Exam le9
H - 9 . D-1 E-1 Blue. 2.7 500  Comparative Example 1 A
light emitting device was produced in the same manner
as  Example 9 except for using H-1 represented by the
following  formula as a host material. When this light
emitting device was  subject to a direct current drive
of 10 mA/cm2, blue light  emission with a luminous
efficiency of 2.8 1 m/W was obtained.  When this light
emitting device was subject to continuous drive  with
a direct current of 10 mA/cm2, brightness half-life
period  was 200 hours. [Chemical formula 23] - ~`
(H.=1) 50 TORAY 05011 



Comparative Examples 2 to 9 A light emitting device
was produced in the same manner as  Example 9 except
for using materials described in Table 1 as  host
materials. The results of each comparative example
were  shown in Table 1. H-2, H-3, H-4, H-5, H-6, H-7,
H-8 and H-9 in  Table 1 were compounds represented by
the following formulae.  [Chemical formula 24] 51
TORAY 05011 I.  HgG CH 3; H  r~ ! '~:; /: 1' CH=4)  j.
i. ..~ J .~ H _ 7}  CZH5..~2H$ Example 27 A light
emitting device was produced in the same manner as
Example 9 except for using D-2 represented by the
following  formula as a dopant material so that doping
concentration became 52 TORAY 05011 2%. When this
light emitting device was subject to a direct  current
drive of 10 mA/cm2, blue light emission with a high
luminous efficiency of 2.6 1 m/W was obtained. When
this light  emitting device was subject to continuous
drive with a direct  current of 10 mA/cm2, brightness
half-life period was 2800 hours.  [Chemical formula
25] it  Examples 28 to 38 A light emitting device was
produced in the same manner as  Example 27 except for
using materials described in Table 2 as  



host materials and dopant materials. The results of
each  example were shown in Table 2. D-3, D-4, D-5 and
D-6 in Table  2 were compounds represented by the
following formulae.  [Chemical formula 26] .:(D-3) (D
4)  N / J. I ~ i I (D - 5)... (D = 6)  ~I I I I ~. r.
i 53 TORAY 05011 Example 39 A .light emitting device
was produced in the same manner as  Example 9 except
for using E-2 represented by the following  formula as
an electron transporting material. When this light
emitting device was subject to a direct current drive
of 10 mA/cm2,  blue light emission with a high
luminous efficiency of 2.5 1  m/W was obtained. When
this light emitting device was subject  to a direct
drive current of 10 mA/cm2, brightness half-life
period was 2100 hours. [Chemical formula 27]  O 1 4
(E. 2).  Examples 40 to 48 A light emitting device was
produced in the same manner as  Example 9 except for
using materials described in Table 2 as  host
materials and electron transporting materials. The
results of each example were shown in Table 2. E-3,
E-4, E-5  



and E-6 in Table 3 were compounds represented by the
following  formulae. [Chemical formula 28] 54 TORAY
05011 ~`,I N I (E=3).  (E-4) `. / . H (E_=5)  ~I
[Table 2] 55 TORAY 05011 Table 2 Half  Emission
Intensity  Light Emission Layer Electron Color of
Efficiency Period  Dopant Transporting Light Host
Material Material Layer Emission (Im/W) (h)  Example
27 Compound[3] D-2 E-1 Blue 2.6 2800  Example 28
Compound[3] D-3 E-1 Blue 2.1 4500  Example 29
Compound[3] D-4 E-1 Blue 2.3 4000.  Example 30 Com
und[681 D-2 E-i Blue 2.7. 3800  Example 31 Com und(581
D-3 E-1 Blue 2.1 4500  Example 32 Compound[58] D-4.
E-1 Blue 2.3 4000  Example 33 Com und(1031 D-5 E-1
Blue 2.5 . 7000  Example 34 Com ound(1321 D-5 E-1 Blue
2.6 6800  Example 35. Com ound[561 D-5 E-1 Blue 2.6
7500  Example 36 Compound[57] D-5 E-1 Blue 2.5 7200
Example 37 Co ound[135]. D-5. E-1 . Blue 2.8 8000
Example 38 Compound[103] D-6 E-1 Blue .3 7400  Example
39 Com ound[31 D-1 E-2 Blue 2.5 2100  Example 40 Com
und[31 D-1 E-3 Blue 4.1 3500  



Example 41 Compound[3] D-1 E-4. Blue 3.8 2800  Example
42 Com pound[31 D-i E-5 Blue 3.6 2700  Example 43
Compound[3] D-1 E-6 Blue. 3.5 2900  Example 44
Compound[58] D-1 E-2 Blue. 2.5 . 5100  Example 45
Compound[68] D-1 . E-3 Blue 4.1 . 5700  Example 46 Com
und[681 D-1 E-4 Blue 3.7 3800  Example 47..
Compound[58] D-1 E-5 Blue 3.6. 3700  Example 48
Compound[58] D-i E-6 Blue . 3.4 3200  Example 49 A
light emitting device was produced in the same manner
as  Example 9 except for not using a dopant material.
When this light  emitting device was subject to a
direct current drive of 10 mA/cm2,  blue light
emission with a luminous efficiency of 1.1 1 m/W was
obtained. When this light emitting device was- subject
to continuous drive with a direct current of 10
mA/cm2, brightness  half-life period was 2500 hours.
Example 50 A light emitting device was produced in the
same manner as  Example 49 except for using the
compound [58] as a host material.  When this light
emitting device was subject to a direct current  drive
of 10 mA/cm2, blue light emission with a luminous
efficiency  of 1.1 1 m/W was obtained. When this light
emitting device was  subject to continuous drive with
a direct current of 10 mA/cm2,  brightness half-life
period was 5500 hours. Example 51 56 TORAY 05011 A
light emitting device was produced in the same manner
as  Example 9 except for using D-7 represented below
as a dopant  material so that doping concentration
became 2%. When this  light emitting device was
subject to a direct current drive of  



10 mA/cm2, green light emission with a high luminous
efficiency  of 6.2 1 m/W was obtained. When this light
emitting device was  subject to continuous drive with
a direct current of 10 mA/cm2,  brightness half-life
period was 2700 hours. Example 52 A light emitting
device was produced in the same manner as  Example 51
except for using the compound [58] as a host material.
When this light emitting device was subject to a
direct current  drive of 10 mA/cm2, green light
emission with a high luminous  efficiency of 6.2 1 m/W
was obtained. When this light emitting  device was
subject to continuous drive with a direct current  of
10 mA/cm2, brightness half-life period was 3700 hours.
Example 53 A light emitting device was produced in the
same manner as  Example 9 except that, with regard to
a luminescent material,  the compound [3] was
deposited as a host material and D-1 was  deposited as
a dopant material with a thickness of 5 nm so that
doping concentration became 5%, and thereafter, with
regard to  another luminescent material, the compound
[3] was laminated  as a host material and D-8
represented below was laminated as  a dopant material
with a thickness of 30 nm so that doping
concentration became 1%. When this light emitting
device was  subject to a direct current drive of. 10
mA/cm2, white light  emission with a high luminous
efficiency of 6. 0 1 m/W was obtained.  When this
light emitting device was subject to continuous drive
with a direct current of 10 mA/cm2, brightness
half-life period  was 4000 hours. Example 54 A light
emitting device was produced in the same manner as
Example 53 except for using the compound [58] as a
host material.  



57 TORAY 05011 When this light emitting device was
subject to a direct current  drive of 10 mA/cm2, white
light emission with a high luminous  efficiency of 6.0
1 m/W was obtained. When this light emitting  device
was subject to continuous drive with a direct current
of 10 mA/cm2, brightness half-life period was 4500
hours. Example 55 A glass substrate (manufactured by
ASAHI GLASS CO., LTD.,  1552/square, electron beam
deposition product) on which an ITO  transparent
conductive film was accumulated with a thickness  of
150 nm was cut to a size of 30x40 mm, which ITO
conductive  film was patterned into a stripe of 300
pm-pitch (a residual width  of 270 m)x32 pieces by a
photolithographic method. One side  of the ITO stripe
in a long side direction was widened to 1.27  mm-pitch
(an opening width of 800 m) in order to facilitate
electrical connection to the exterior. The obtained
substrate  was subject to ultrasonic cleaning with
each of acetone and  "SEMICOCLEAN (registered
trademark) 56" (manufactured by Furuchi Chemical
Corporation) for 15 minutes, and then cleaned  with
ultrapure water. Subsequently, the substrate was
subject  to ultrasonic cleaning with isopropyl alcohol
for 15 minutes,  and then immersed in hot methanol for
15 minutes and dried.  Immediately before producing a
device, this substrate was  subject to UV-ozone
treatment for 1 hour and further placed in  a vacuum
evaporator to exhaust until degree of vacuum in the
evaporator became 5xl0-4Pa or less. First, through a
resistance  heating method,
4,4'-bis(N-(meta-tolyl)-N-phenylamino)biphenyl was
deposited  with a thickness of 150 nm as a hole
transporting material. Next,  the compound [67] was
deposited as a host material and D-1 was  



deposited as a dopant material with a thickness of 35
nm so that  doping concentration became 5%. Next, E-1
was laminated with  a thickness of 20 nm as an
electron transporting material. The  film thickness
herein was an indicated value of a crystal
oscillation film thickness monitor. Next, a mask such
that 16  pieces of 250 pm-opening (corresponding to a
residual width of  50 pm and 300 pm-pitch) were made
on a Kovar plate with a thickness 58 TORAY 05011 of 50
m by wet etching was subject to mask exchange so as to
be orthogonal to the ITO stripe in a vacuum and fixed
by a magnet  from the back surface so that the mask
and the ITO substrate  adhered closely. The organic
layer was doped with lithium to  a thickness of 0.5 nm
to thereafter deposit aluminum with a  thickness of
200 nm and produce a 32x16-dot matrix device. When
the device was subject to matrix drive, characters
were indicated  without crosstalk. INDUSTRIAL
APPLICABILITY A light emitting device of the present
invention is  appropriately utilizable in the fields
such as display device,  flat-panel display,
backlight, illumination, interior, mark,  signboard,
electrophotographic apparatus and light signal
generator. 59 TORAY 05011 What is claimed is: 1. A
light emitting device material comprising an
anthracene compound represented by the following
general formula  (1) or general formula (3) [Chemical
formula 1]  5' 4. (wherein R1 to R10 each may be the
same or different and  



are selected from among a hydrogen atom, alkyl group,
cycloalkyl group, heterocyclic group, alkenyl group,
cycloalkenyl group, alkynyl group, alkoxy group,
alkylthio group, arylether group, arylthioether group,
aryl group,  heteroaryl group, halogen atom, cyano
group, carbonyl group,  carboxyl group, oxycarbonyl
group, carbamoyl group, amino  group, silyl group and
phosphine oxide group. At least one  of the R1 to R10
is a substituent represented by the following  general
formula (2) [Chemical formula 2]  17 R. R11 12  R \,
.. R 95. ::x 14 .  R". (wherein R11 to R18 each may be
the same or different and  are selected from among a
hydrogen atom, alkyl group,  cycloalkyl group, alkoxy
group, phenyl group, naphtyl group  and heteroaryl
group. X represents an oxygen atom or sulfur  atom,
and Y is selected from among a single bond, arylene
group and heteroarylene group. Any one of the R11 to
R18  is used for linking with Y, and a, is used for
linking with  the anthracene skeleton.) 60 TORAY 05011
[Chemical formula 3] R25: R24R23 R?2. .::.R35 R37:R28:
::ir]R D:  3 R. 'Rig ;n :. .. 



(wherein R19 to R37 each may be the same or different
and  are selected from among a hydrogen atom, alkyl
group,  cycloalkyl group, heterocyclic group, alkoxy
group,  alkylthio group, arylether group,
arylthioether group,  phenyl group, alkyl substituted
phenyl group, alkoxy  substituted phenyl group, aryl
substituted phenyl group,  naphtyl group, alkyl
substituted naphtyl group, alkoxy  substituted naphtyl
group, aryl substituted naphtyl group,  phenanthryl
group, alkyl substituted phenanthryl group,  alkoxy
substituted phenanthryl group, aryl substituted
phenanthryl group, heteroaryl group and silyl group. n
is  1 or 2. A is a heteroarylene group or arylene
group with  a carbon number of 6 or more to 12 or
less. One is used for  linking with A.). 2. A light
emitting device material according to Claim 1,
comprising an anthracene compound represented by the
general  formula (1), and in that R9 of the general
formula (1) is a  substituent represented by the
general formula (2). 3. A light emitting device
material according to Claim 1,  comprising an
anthracene compound represented by the general
formula (3), and in that R19 and R36 or R37 of the
general formula  (3) are used for linking with A. 4. A
light emitting device material according to Claim 1,
comprising an anthracene compound represented by the
general  formula (1) , and in that X of the general
formula (2) is an oxygen  atom. 5. A light emitting
device material according to Claim 1,  comprising an
anthracene compound represented by the general  61
TORAY 05011 formula (3), and in that A of the general
formula (3) is a  



phenylene group having no substituents, or phenylene
group  substituted with a group selected from among an
alkyl group with  a carbon number of 1 or more to 6 or
less and an alkoxy group  with a carbon number of 1 or
more to 6 or less. 6. A light emitting device material
according to Claim 1,  comprising an anthracene
compound represented by the general  formula (3), and
in that R36 or R37 of the general formula (3)  is
selected from among a phenyl group having no
substituents,  alkyl substituted phenyl group, alkoxy
substituted phenyl group,  aryl substituted phenyl
group, naphtyl group having no substituents, alkyl
substituted naphtyl group and alkoxy  substituted
naphtyl group.; 7. A light emitting device material
according to Claim 1,  comprising an anthracene
compound represented by the general  formula (3), and
in that at least one of R29, R30, R33 and R34 of  the
general formula (3) is substituted with an alkyl group
with  a carbon number of 1 to 6. 8. A light emitting
device wherin at least a luminescent  layer exists
between an anode and a cathode to emit light by
electric energy, and by containing a light emitting
device  material according to Claim 1. 9. A light
emitting device according to Claim 8, wherin the
luminescent layer has a light emitting device material
containing an anthracene compound represented by the
general  formula (1) or the general formula (3). 10. A
light emitting device according to Claim 8, wherein
the luminescent layer has a host material and a dopant
material  as a primary component, and a light emitting
device material  containing an anthracene compound
represented by the general  formula (1) or the general
formula (3) is the host material. 



11. A light emitting device according to Claim 8,
wherein  at least an electron transporting layer
exists between the  62 TORAY 05011 luminescent layer
and the cathode, and the electron transporting  layer
contains a compound having a heteroaryl ring structure
containing electron-accepting nitrogen, further
composed of an  element selected from among carbon,
hydrogen, nitrogen, oxygen,  silicon and phosphorus.
63 TORAY 05011 




