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(57) ABSTRACT 

A material for organic electroluminescence devices com 
prising a compound in Which a heterocyclic group having 
nitrogen is bonded to an arylcarbaZolyl group or a carba 
Zolylalkylene group and an organic electroluminescence 
device comprising an anode, a cathode and an organic thin 
?lm layer comprising at least one layer and disposed 
betWeen the anode and the cathode, Wherein at least one 
layer in the organic thin ?lm layer comprises the material for 
organic electroluminescence devices described above. The 
material can provide an organic electroluminescence device 
emitting bluish light With a high purity of color. The organic 
electroluminescence device uses the material. 
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MATERIAL FOR ORGANIC 
ELECTROLUMINESCENCE DEVICES AND 

ORGANIC ELECTROLUMINESCENCE DEVICE 
USING THE MATERIAL 

TECHNICAL FIELD 

[0001] The present invention relates to a material for 
organic electroluminescence devices (organic EL devices) 
and an organic EL device using the material and, more 
particularly, to an organic EL device emitting bluish light 
With a high purity of color. 

BACKGROUND ART 

[0002] Organic EL devices Which utiliZe organic sub 
stances are expected to be useful for application as an 
inexpensive full color display device of the solid light 
emission type having a great siZe and various developments 
on the organic EL devices are being conducted. In general, 
an organic EL device has a construction comprising a light 
emitting layer and a pair of electrodes disposed at both sides 
of the light emitting layer. 

[0003] The light emission of the organic EL device is a 
phenomenon in Which, When an electric ?eld is applied 
betWeen the tWo electrodes, electrons are injected from the 
cathode side and holes are injected from the anode side, the 
electrons are recombined With the holes in the light emitting 
layer to form an excited state, and energy generated When 
the excited state returns to the ground state is emitted as 
light. 
[0004] As the light emitting material, chelate complexes 
such as tris(8quinolinolato)aluminum, coumarine deriva 
tives, tetraphenylbutadiene derivatives, bisstyrylarylene 
derivatives and oxadiaZole derivatives are knoWn. It has 
been reported that these light emitting materials emit light in 
the visible region of blue to red and it is expected that color 
display devices can be obtained by using these light emitting 
materials (for example, Japanese Patent Application Laid 
Open Nos. Heisei 8(1996)239655, Heisei 7(1995)-138561 
and Heisei 3(1991)-200289). 

[0005] Although the practical use of displays using 
organic EL devices recently started, the full color display 
device is still under development. In particular, an organic 
EL device Which emits bluish light With excellent purity of 
color and ef?ciency of light emission has been desired. 

[0006] As the device as the attempt to satisfy the above 
desire, for example, a device using a phenylanthracene 
derivative as the material emitting blue light is disclosed in 
Japanese Patent Application Laid-Open No. Heisei 8(1996) 
12600. The phenylanthracene derivative is used as the 
material emitting blue light and, in general, used as a 
laminate composed of a layer of the material emitting blue 
light and a layer of a complex of 
tris(8quinolinolato)aluminum HoWever, the ef? 
ciency of light emission, the life and the purity of blue light 
are insuf?cient for the practical application. In Japanese 
Patent Application Laid-Open No. 2001-288462, a device 
emitting blue light in Which an amine-based aromatic com 
pound is used for the light emitting layer is disclosed. 
HoWever, the ef?ciency of light emission of this device is as 
insuf?cient as 2 to 4 cd/A. In Japanese Patent Application 
Laid-Open No. 2001-160489, a device in Which an aZa?uo 
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ranthene compound is added to the light emitting layer is 
disclosed. HoWever, this device emits light of yelloW to 
green and cannot emit blue light having a suf?ciently high 
purity of color. 

DISCLOSURE OF THE INVENTION 

[0007] The present invention is made to overcome the 
above problems and has an object of providing a material for 
organic EL devices Which emits bluish light With excellent 
purity of color and an organic EL device utiliZing the 
material. 

[0008] As the result of extensive studies by the present 
inventors, it Was found that an organic EL device exhibiting 
excellent purity of blue color could be obtained by using a 
compound having a heterocyclic group having nitrogen 
bonded to an arylcarbaZolyl group or a carbaZolylalkylene 
group as the host material. The present invention has been 
completed based on this knoWledge. 

[0009] The present invention provides a material for 
organic electroluminescence devices Which comprises a 
compound represented by folloWing general formula (1) or 

[0010] Wherein CZ represents a substituted or unsubsti 
tuted arylcarbaZolyl group or carbaZolylalkylene group, A 
represents a group represented by folloWing general formula 
(A) 

(M)p—(L)q—(M')I (A) 
[0011] Wherein M and M‘ each independently represent a 
heteroaromatic ring having 2 to 40 carbon atoms and nitro 
gen atom and forming a substituted or unsubstituted ring, M 
and M‘ may represent a same ring or different rings, L 
represents a single bond, a substituted or unsubstituted aryl 
group or arylene group having 6 to 30 carbon atoms, a 
substituted or unsubstituted cycloalkylene group having 5 to 
30 carbon atoms or a substituted or unsubstituted heteroaro 

matic ring having 2 to 30 carbon atoms, p represents an 
integer of 0 to 2, q represents an integer of 1 or 2, r 
represents an integer of 0 to 2, and p+r represents an integer 
of 1 or greater; and n and m each represent an integer of 1 
to 3. 

[0012] The present invention also provides an organic 
electroluminescence device comprising an anode, a cathode 
and an organic thin ?lm layer comprising at least one layer 
and disposed betWeen the anode and the cathode, Wherein at 
least one layer in the organic thin ?lm layer comprises a 
material for organic electroluminescence devices described 
above. Among the above organic thin ?lm layers, the light 
emitting layer, the electron transporting layer or the hole 
transporting layer may comprise the above material for 
organic EL devices. 

THE MOST PREFERRED EMBODIMENT TO 
CARRY OUT THE INVENTION 

[0013] The material for organic electroluminescence 
devices of the present invention comprises a compound 
represented by folloWing general formula (1) or (2): 

(CZ—)nA (1) 
CZ(—A)m (2) 
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[0014] In the above formulae, CZ represents a substituted 
or unsubstituted arylcarbaZolyl group or carbaZolylalkylene 
group and n and m each represent an integer of 1 to 3. 

[0015] It is preferable that the aryl group in the arylcar 
baZolyl group has 6 to 30 carbon atoms. Examples of the aryl 
group include phenyl group, naphthyl group, anthryl group, 
phenanthryl group, naphthacenyl group, pyrenyl group, 
?uorenyl group, biphenyl group and terphenyl group. 
Among these groups, phenyl group, naphthyl group, biphe 
nyl group and terphenyl group are preferable. 

[0016] It is preferable that the alkylene group in the 
carbaZolylalkylene group has 1 to 10 carbon atoms. 
Examples of the alkylene group include methylene group, 
ethylene group, propylene group, isopropylene group, n-bu 
tylene group, s-butylene group, isobutylene group, t-buty 
lene group, n-pentylene group, n-hexylene group, n-hepty 
lene group, n-octylene group, hydroxymethylene group, 
chloromethylene group and aminomethylene group. Among 
these groups, methylene group, ethylene group, propylene 
group, isopropylene group, n-butylene group, t-butylene 
group and n-pentylene group are preferable. 

[0017] In general formulae (1) and (2), A represents a 
group represented by the folloWing general formula (A): 

(M)p—(L)q—(M')I (A) 

[0018] M and M‘ each independently represent a het 
eroaromatic ring having 2 to 40 carbon atoms and nitrogen 
atom and forming a substituted or unsubstituted ring, and M 
and M‘ may represent the same ring or different rings. 

[0019] Examples of the heteroaromatic ring having nitro 
gen atom include rings of pyridine, pyrimidine, pyraZine, 
triaZine, aZiridine, aZaindolidine, indolidine, imidaZole, 
indole, isoindole, indaZole, purine, puteridine, [3-carboline, 
naphthylidine, quinoxaline, terpyridine, bipyridine, acridine, 
phenanthroline, phenaZine and imidaZopyridine. Among 
these rings, rings of pyridine, terpyridine, pyrimidine, imi 
daZopyridine and triaZine are preferable. 

[0020] L represents a single bond, a substituted or unsub 
stituted aryl group or arylene group having 6 to 30 carbon 
atoms, a substituted or unsubstituted cycloalkylene group 
having 5 to 30 carbon atoms or a substituted or unsubstituted 
heteroaromatic ring having 2 to 30 carbon atoms. 

[0021] p represents an integer of 0 to 2, q represents an 
integer of 1 or 2, r represents an integer of 0 to 2, and p+r 
represents an integer of 1 or greater. 

[0022] Examples of the aryl group having 6 to 30 carbon 
atoms include phenyl group, biphenyl group, terphenyl 
group, naphthyl group, anthranyl group, phenanthryl group, 
pyrenyl group, chrysenyl group, ?uoranthenyl group and 
per?uoroaryl groups. Among these groups, phenyl group, 
biphenyl groups, terphenyl group and per?uoroaryl groups 
are preferable. 

[0023] Examples of the arylene group having 6 to 30 
carbon atoms include phenylene group, biphenylene group, 
terphenylene group, naphthylene group, anthranylene group, 
phenanthrylene group, pyrenylene group, chrysenylene 
group, ?uoranthenylene group and per?uroarylene groups. 
Among these groups, phenylene group, biphenylene group, 
terphenylene group and per?uoroarylene groups are prefer 
able. 
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[0024] Examples of the cycloalkylene group having 5 to 
30 carbon atoms include cyclopentylene group, cyclohexy 
lene group and cycloheptylene group. Among these groups, 
cyclohexylene group is preferable. 

[0025] Examples of the heteroaromatic group having 2 to 
30 carbon atoms include 1-pyrrolyl group, 2-pyrrolyl group, 
3-pyrrolyl group, pyradinyl group, 2-pyridinyl group, 3-py 
ridinyl group, 4-pyridinyl group, 1-indolyl group, 2-indolyl 
group, 3-indolyl group, 4-indolyl group, S-indolyl group, 
6-indolyl group, 7-indolyl group, 1-isoindolyl group, 
2-isoindolyl group, 3-isoindolyl group, 4-isoindolyl group, 
S-isoindolyl group, 6-isoindolyl group, 7-isoindolyl group, 
2-furyl group, 3-furyl group, 2-benZofuranyl group, 3ben 
Zofuranyl group, 4-benZofuranyl group, 5-benZofuranyl 
group, 6benZofuranyl group, 7-benZofuranyl group, 
1-isobenZofuranyl group, 3isobenZofuranyl group, 4-isoben 
Zofuranyl group, 5-isobenZofuranyl group, 6-isobenZofura 
nyl group, 7-isobenZofuranyl group, 2-quinolyl group, 
3-quinolyl group, 4-quinolyl group, S-quinolyl group, 
6-quinolyl group, 7quinolyl group, 8-quinolyl group, 1-iso 
quinolyl group, 3-isoquinolyl group, 4-isoquinolyl group, 
S-isoquinolyl group, 6-isoquinolyl group, 7-isoquinolyl 
group, 8-isoquinolyl group, 2-quinoxanyl group, S-quinoxa 
nyl group, 6-quinoxanyl group, 1-carbaZolyl group, 2-car 
baZolyl group, 3-carbaZolyl group, 4-carbaZolyl group, 
9-carbaZolyl group, 1-phenanthrydinyl group, 2-phenan 
thrydinyl group, 3-phenanthrydinyl group, 4-phenanthrydi 
nyl group, 6-phenanthrydinyl group, 7-phenanthrydinyl 
group, 8phenanthrydinyl group, 9-phenanthrydinyl group, 
10-phenanthrydinyl group, l-acridinyl group, 2-acridinyl 
group, 3-acridinyl group, 4-acridinyl group, 9-acridinyl 
group, 1,7-phenanthrolin-2-yl group, 1,7-phenanthrolin-3-yl 
group, 1,7-phenanthrolin-4-yl group, 1,7-phenanthrolin-5-yl 
group, 1,7-phenanthrolin-6-yl group, 1,7-phenanthrolin-8-yl 
group, 1,7-phenanthrolin-9-yl group, 1,7-phenanthrolin-10 
yl group, 1,8-phenanthrolin-2-yl group, 1,8-phenanthrolin 
3-yl group, 1,8-phenanthrolin-4-yl group, 1,8-phenanthro 
lin-S-yl group, 1,8-phenanthrolin-6-yl group, 1,8 
phenanthrolin-7-yl group, 1,8-phenanthrolin-9-yl group, 
1,8-phenanthrolin-10-yl group, 1,9-phenanthrolin-2-yl 
group, 1,9-phenanthrolin-3-yl group, 1,9-phenanthrolin-4-yl 
group, 1,9-phenanthrolin-5-yl group, 1,9-phenanthrolin-6-yl 
group, 1,9-phenanthrolin-7-yl group, 1,9-phenanthrolin-8-yl 
group, 1,9-phenanthrolin-10-yl group, 1,10-phenanthrolin 
2-yl group, 1,10-phenanthrolin-3-yl group, 1,10-phenan 
throlin-4-yl group, 1,10-phenanthrolin-5-yl group, 2,9 
phenanthrolin-1-yl group, 2,9-phenanthrolin-3-yl group, 
2,9-phenanthrolin-4-yl group, 2,9-phenanthrolin-5-yl group, 
2,9-phenanthrolin-6-yl group, 2,9-phenanthrolin-7-yl group, 
2,9-phenanthrolin-8-yl group, 2,9-phenanthrolin-10-yl 
group, 2,8-phenanthrolin-1-yl group, 2,8-phenanthrolin-3-yl 
group, 2,8-phenanthrolin-4-yl group, 2,8-phenanthrolin-5-yl 
group, 2,8-phenanthrolin-6-yl group, 2,8-phenanthrolin-7-yl 
group, 2,8-phenanthrolin-9-yl group, 2,8-phenanthrolin-10 
yl group, 2,7-phenanthrolin-1-yl group, 2,7-phenanthrolin 
3-yl group, 2,7-phenanthrolin-4-yl group, 2,7-phenanthro 
lin-S-yl group, 2,7-phenanthrolin-6-yl group, 2,7 
phenanthrolin-8-yl group, 2,7-phenanthrolin-9-yl group, 
2,7-phenanthrolin-10-yl group, 1-phenoxaZinyl group, 
2-phenoxaZinyl group, 1-phenothiaZinyl group, 2-phenothi 
aZinyl group, 3-phenothiaZinyl group, 4-phenothiaZinyl 
group, 10-phenothiaZinyl group, 1-phenoxaZinyl group, 
2-phenoxaZinyl group, 3-phenoxaZinyl group, 4-phenoxaZi 
nyl group, 10-phenoxaZinyl group, 2-oxaZolyl group, 4-ox 
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aZolyl group, 5-oxaZolyl group, 2-oxadiaZolyl group, S-oxa 
diaZolyl group, 3-furaZanyl group, 2-thienyl group, 3-thienyl 
group, 2-methylpyrrol-1-yl group, 2- methylpyrrol-3-yl 
group, 2-methylpyrrol-4-yl group, 2methylpyrrol-5 -yl 
group, 3-methylpyrrol-1 -yl group, 3-methylpyrrol-2-yl 
group, 3-methylpyrrol-4-yl group, 3-methylpyrrol-5 -yl 
group, 2-tbutylpyrrol-4-yl group, 3-(2-phenylpropyl)pyrrol 
1-yl group, 2-methyl-1-indolyl group, 4-methyl-1-indolyl 
group, 2-methyl-3-indolyl group, 4methyl-3-indolyl group, 
2-t-butyl-1-indolyl group, 4-t-butyl-1-indolyl group, 2-t-bu 
tyl-3-indolyl group and 4-t-butyl-3-indolyl group. Among 
these groups, pyridinyl group and quinolyl group are pref 
erable. 

[0026] Examples of the substituent in the group repre 
sented by CZ, M or M‘ in general formulae (1), (2) and (A) 
include halogen atoms such as chlorine atom, bromine atom 
and ?uorine atom, carbaZole group, hydroxyl group, substi 
tuted and unsubstituted amino groups, nitro group, cyano 
group, silyl group, tri?uoromethyl group, carbonyl group, 
carboxyl group, substituted and unsubstituted alkyl groups, 
substituted and unsubstituted alkenyl groups, substituted and 
unsubstituted arylalkyl groups, substituted and unsubstituted 
aromatic groups, substituted and unsubstituted heteroaro 
matic heterocyclic groups, substituted and unsubstituted 
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aralkyl groups, substituted and unsubstituted aryloxy groups 
and substituted and unsubstituted alkyloxyl groups. Among 
these groups, ?uorine atom, methyl group, per?uorophe 
nylene group, phenyl group, naphthyl group, pyridyl group, 
pyraZyl group, pyrimidyl group, adamantyl group, benZyl 
group, cyano group and silyl group are preferable. 

[0027] The bonding mode of the compound represented by 
general formula (1) or (2) described above is shoWn in Table 
1 in the folloWing in accordance With the numbers repre 
sented by n and m. 

[0028] The bonding mode of the group represented by 
general formula (A) described above is shoWn in Table 2 in 
the folloWing in accordance With the numbers represented 
by p, q and r. 

TABLE 2 

No p q r The bonding mode 

[1] O 1 1 L-M' 

[2] O 1 2 L—M'—M', M'—L—M' 
[3] 0 2 1 L-L-M', L-M'-L 

[4] 0 2 2 L—L—M'—M', M'—L—L—M', 

L—l\|/I'—l\|/I'—L, M'—L—M', L—M'—L 
L L L M' 

[5] 1 1 O The same as [1] except that M’ is replaced With M. 

[6] 1 1 1 M-L-M' 

[7] 1 1 2 M—L—M'—M', M—L—M' 

My 

[8] 1 2 O The same as [3] except that M’ is replaced With M. 

[9] 1 2 1 M-L-L-M', L-M-L-M', M—L—M'—L 

[10] 1 2 2 M—L—L—M'—M', M'—L—M—L—M', 

M'—M'—L—M—L, 

M—L—L, M—L—|L—M', L—L—M'—M', 
M' M' M' M 

Mr 

L—M—L—M', M—L—L 

M' M' 

[11] 2 1 O The same as [2] except that M’ is replaced With M. 

[12] 2 1 1 The same as [7] except that M’ is replaced With M 

and M is replaced With M’. 
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TABLE 2-continued 

No p q r The bonding mode 

r 

[14] 2 
[15] 2 2 1 

The same as [4] except that M’ is replaced With M. 
The same as [10] except that M’ is replaced With M 
and M is replaced With M’. 

[0029] The group represented by CZ Which is bonded to 
the group represented by A may be bonded to any of the 
groups represented by M, L or M‘ in general formula (A) 
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4 

M 

M—L—L, 

M’ M’ 

M—L—L—M 

1'1 1'1 

-continued 
CZ CZ CZ 

\ / 
M—L—M', M—L—M'—Cz, M—L—M' , representing the group represented by A. 

[0030] For example, When the group represented by Ahas 
the bonding mode [6] in Table 2 (p=q=r=1) in the compound 
represented by CZ—A in Which m=n=1 in general formula 
(1) or (2), the bonding mode includes three bonding modes 
of CZ—M—L—M‘, M—L(CZ)—M‘ and M—L—M‘—CZ. 

[0031] When the group represented by A has the bonding 
mode [7] in Table 2 (p=q=1 and r=2) in the compound 
represented by CZ—A—CZ in Which n=2 in general formula 
(1), the bonding mode includes bonding modes shoWn in the 
folloWing: 

CZ 

[0032] With respect to the bonding mode of the group 
represented by general formula (1), (2) or (A) and the 
combination of the groups shoWn in the above as the 
examples, materials for organic EL devices comprising 
compounds shoWn in to (iv) in the folloWing are prefer 
able. ps Materials For Organic EL Devices in Which 

[0033] n=1 in general formula (1) and p=1 and r=0 in 
general formula (A); 

[0034] in general formula (1), CZ represents a sub 
stituted or unsubstituted arylcarbaZolyl group or car 

baZolylalkylene group; and 

[0035] in general formula (A), M represents a het 
erocyclic six-membered or seven-membered ring 
having 4 or 5 carbon atoms and nitrogen atom and 
forming a substituted or unsubstituted ring, a hetero 
cyclic ?ve-membered ring having 2 to 4 carbon 
atoms and nitrogen atom and forming a substituted 
or unsubstituted ring, a heterocyclic ring having 8 to 
11 carbon atoms and nitrogen atom and forming a 
substituted or unsubstituted ring or a substituted or 

unsubstituted imidaZopyridinyl ring, and L repre 
sents a substituted or unsubstituted aryl group or 
arylene group having 6 to 30 carbon atoms or a 
substituted or unsubstituted heteroaromatic ring hav 
ing 2 to 30 carbon atoms. 
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[0036] (ii) Materials For Organic EL Devices in Which 

n= 1n genera ormu a an p= an r= in 0037 2 ' lf 1 1 d 1 d 0 ' 

general formula (A); (A1) 

[0038] in general formula (1), CZ represents a sub 
stituted or unsubstituted arylcarbaZolyl group or car 
baZolylalkylene group; and 

[0039] in general formula (A), M represents a het 
erocyclic siX-membered or seven-membered ring 
having 4 or 5 carbon atoms and nitrogen atom and 
forming a substituted or unsubstituted ring, a hetero 
cyclic ?ve-membered ring having 2 to 4 carbon 
atoms and nitrogen atom and forming a substituted 
or unsubstituted ring, a heterocyclic ring having 8 to 
11 carbon atoms and nitrogen atom and forming a 
substituted or unsubstituted ring or a substituted or 
unsubstituted imidaZopyridinyl ring, and L repre 
sents a substituted or unsubstituted aryl group or 
arylene group having 6 to 30 carbon atoms or a 
substituted or unsubstituted heteroaromatic ring hav 
ing 2 to 30 carbon atoms. 

[0040] (iii) Materials For Organic EL Devices in Which 

[0041] n=1 in general formula (1) and p=2 and r=0 in 
general formula (A); 

(A2) 

[0042] in general formula (1), CZ represents a sub 
stituted or unsubstituted arylcarbaZolyl group or car 
baZolylalkylene group; and 

[0043] in general formula (A), M represents a het 
eroaromatic ring having 2 to 40 carbon atoms and 
nitrogen atom and forming a substituted or unsub 
stituted ring, and L represents a substituted or unsub 
stituted aryl group or arylene group having 6 to 30 
carbon atoms or a substituted or unsubstituted het 

eroaromatic ring having 2 to 30 carbon atoms. 

[0044] (iv) Materials For Organic EL Devices in Which 

[0045] m=2 in general formula (2) and p=q=1 in 
general formula (A); 

[0046] in general formula (2), CZ represents a sub 
stituted or unsubstituted arylcarbaZolyl group or car 
baZolylalkylene group; and 

[0047] in general formula (A), M and M‘ each inde 
pendently represent a heteroaromatic ring having 2 
to 40 carbon atoms and nitrogen atom and forming a 
substituted or unsubstituted ring, and M and M‘ may 
represent a same ring or different rings, and L 
represents a substituted or unsubstituted aryl group 
or arylene group having 6 to 30 carbon atoms, a 
substituted or unsubstituted cycloalkylene group 
having 5 to 30 carbon atoms or a substituted or 
unsubstituted heteroaromatic ring having 2 to 30 
carbon atoms. 

[0048] In the above general formulae (1) and (2), it is 
preferable that CZ represents a substituted or unsubstituted 
arylcarbaZolyl group and, more preferably, phenylcarbaZolyl 
group. It is preferable that the aryl portion of the arylcar 
baZolyl group is substituted With carbaZolyl group. 

(A3) 

[0049] Speci?c examples of the compound represented by 
general formula (1) are shoWn in the folloWing. HoWever, 
the compound represented by general formula (1) is not 
limited to these compounds. 
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