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AROMATIC AMINE DERIVATIVE AND
ORGANIC ELECTROLUMINESCENCE
DEVICE EMPLOYING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to an aromatic amine
derivative and an organic electroluminescence device using
the derivative and, more particularly, to an organic electrolu-
minescence device having long lifetime, an enhanced effi-
ciency of light emission and emitting highly pure blue light;
and to an aromatic amine derivative realizing the organic
electroluminescence device.

BACKGROUND ART

[0002] Organic electroluminescence (“electrolumines-
cence” will be occasionally referred to as “EL”, hereinafter)
devices which utilize organic substances 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 construc-
tion comprising a light emitting layer and a pair of electrodes
sandwiching the light emitting layer. The light emission of the
organic EL device is a phenomenon in which, when an elec-
tric field 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 gen-
erated when the excited state returns to the ground state is
emitted as light.

[0003] Ascompared with an inorganic light emitting diode,
conventional organic EL devices requires high driving volt-
age and only exhibited low luminance or low efficiency of
light emission. Moreover, characteristic degradation of the
conventional organic EL devices was also extravagant and as
a result, they were not practically used. Although recent
organic EL. devices are improved step by steps, it has been still
demanded to develop organic EL devices with favorable effi-
ciency of light emission and having long lifetime.

[0004] For example, there is disclosed such a technique
using a single monoanthracene compound as an organic light-
emitting material (refer to Patent Literature 1 below). How-
ever, in this technique, a luminance obtained by using the
material is as low as 1650 cd/m?, for example, at a current
density of 165 mA/cm?, and an efficiency of light emission
thereof is very low, i.e., only 1 c¢d/A, which is practically
unusable. Also, there is disclosed a technique using a single
bisanthracene compound as an organic light emitting material
(refer to Patent Literature 2 below). However, in this tech-
nique, an efficiency of light emission obtained by using the
material is also as low as about 1 to 3 cd/A. Therefore, further
improvement of the technique has bee demanded for render-
ing it practically usable. Further, there is disclosed a tech-
nique using a distyryl compound and adding styrylamine or
s0 as organic light emitting material (refer to Patent Literature
3 below). However, the device described therein fails to show
a sufficiently long lifetime and, therefore, further improve-
ment has been demanded.

[0005] Furthermore, a technique of employing mono- or
bis-anthracene compound and a distyryl compound as an
organic light emitting medium layer is disclosed (refer to
Patent Literature 4 below). However in these technologies, a
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conjugated structure of the styryl compound lengthened wave
length of a light emission spectrum and deteriorated the
purity of color.
[0006] Still further, Patent Literature 5 below discloses a
blue luminescence device with the use of diaminochrysene
derivatives. However, despite the superiority in light emission
efficiency, because the device is not sufficient in its lifetime,
further improvement was required.
[0007] Patent Literature 1: Japanese Unexamined Patent
Application Laid-Open No. Hei 11-3782A
[0008] Patent Literature 2: Japanese Unexamined Patent
Application Laid-Open No. Hei 8 (1996)-012600
[0009] Patent Literature 3: International Patent Applica-
tion Published under PCT No. WO 00/06402
[0010] Patent Literature 4: Japanese Unexamined Patent
Application Laid-Open No. 2001-284050
[0011] Patent Literature 5: International Application
Published under PCT No. WO 04/04088

DISCLOSURE OF THE INVENTION

[0012] The present invention has been made to overcome
the above problems. An object of the present invention is to
provide organic EL devices having a long lifetime and a high
efficiency of light emission, and aromatic amine derivatives
capable of realizing such organic EL devices.

[0013] As a result of extensive researches for developing
aromatic amine derivatives having the above suitable proper-
ties and organic EL devices using the aromatic amine deriva-
tives, the inventors have found that the object of the present
invention can be achieved by using aromatic amine deriva-
tives represented by a following general formula (1) or (2) in
which an amino group is bonded to a substituted chrysene
structure. The present invention has been accomplished on
the basis of the above finding.

[0014] Namely, the present invention provides an aromatic
amine derivative represented by the following general for-
mula (1) or general formula (2):

@®

Ry R,

(Al)a\_ O

\_/ 4 \\/<A3>c

<y
X/ /
(A2)y /\ (Ad)g
Ry R3
[0015] In the general formula (1), A, to A, each indepen-

dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 50 carbon atoms, a substituted or
unsubstituted aryl group having 5 to 50 ring carbon atoms, a
substituted or unsubstituted aralkyl group having 1 to 50 ring
carbon atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 ring carbon atoms, a substituted or unsubsti-
tuted alkoxyl group having 1 to 50 carbon atoms, a substituted
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or unsubstituted aryloxy group having 5 to 50 ring carbon
atoms, a substituted or unsubstituted arylamino group having
5 to 50 ring carbon atoms, a substituted or unsubstituted
alkylamino group having 1 to 20 carbon atoms, a substituted
or unsubstituted heterocyclic group having 3 to 50 ring car-
bon atoms, a substituted or unsubstituted silyl group having 3
to 50 carbon atoms or a halogen atom;

a, b, c and d each independently represents an integer of 0 to
5, when a, b, ¢ or d each is 2 or greater, A, to A, may be the
same with or different from each other, and may bond each
other to form a saturated or unsaturated ring; and further, a
couple of A, and A,, and a couple of A; and A, may bond each
other to form a saturated or unsaturated ring;

R, to R, each independently represents a hydrogen atom, a
substituted or unsubstituted alkyl group having 1 to 50 carbon
atoms, a substituted or unsubstituted aryl group having 5 to 50
ring carbon atoms, a substituted or unsubstituted aralkyl
group having 6 to 50 ring carbon atoms, a substituted or
unsubstituted cycloalkyl group having 3 to 50 ring carbon
atoms, a substituted or unsubstituted arylamino group having
5 to 20 ring carbon atoms, a substituted or unsubstituted
alkylamino group having 1 to 20 carbon atoms, a substituted
or unsubstituted heterocyclic group having 3 to 50 ring car-
bon atoms or a substituted or unsubstituted silyl group having
3 to 50 carbon atoms; a couple of R, and R,, and a couple of
R; and R, may bond each other to form a saturated or unsat-
urated ring.

[0016] However, a case where all of R, to R, in the general
formula (1) are hydrogen atoms is excluded.

@

Rg Ry

[0017] In the general formula (2), A5 to Ag each indepen-
dently represents a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms, a substituted or unsubstituted
aryl group having 5 to 50 ring carbon atoms, a substituted or
unsubstituted cycloalkyl group having 3 to 50 ring carbon
atoms or a substituted or unsubstituted heterocyclic group
having 3 to 50 ring carbon atoms;

R to Ry each independently represents a hydrogen atom, a
substituted or unsubstituted alkyl group having 1 to 50 carbon
atoms, a substituted or unsubstituted aryl group having 5 to 50
ring carbon atoms, a substituted or unsubstituted aralkyl
group having 6 to 50 ring carbon atoms, a substituted or
unsubstituted cycloalkyl group having 3 to 50 ring carbon
atoms, a substituted or unsubstituted arylamino group having
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5 to 20 ring carbon atoms, a substituted or unsubstituted
alkylamino group having 1 to 20 carbon atoms or a substi-
tuted or unsubstituted heterocyclic group having 3 to 50 ring
carbon atoms; and a couple of R and R, and a couple of R,
and Rg may bond each other to form a saturated or unsaturated
ring.

[0018] Further, the present invention provides an organic
EL device which comprises at least one organic thin film layer
comprising a light emitting layer sandwiched between a pair
of electrode consisting of an anode and a cathode, wherein at
least one of the organic thin film layers comprises the aro-
matic amine derivative singly or as its mixture component.

[0019] The organic EL. device employing the aromatic
amine derivative of the present invention reveals practically
sufficient luminance even under low applied voltage, exhibits
an enhanced efficiency of light emission, and is resistant to
degrade even after a long time usage demonstrating a pro-
longed lifetime.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a chart showing a result of "H-NMR mea-
surement about Compound (4) obtained in Synthesis
Example 1;

[0021] FIG. 2 is a chart showing a result of 'H-NMR mea-
surement about Compound (9) obtained in Synthesis
Example 2;

[0022] FIG. 3 is a chart showing a result of "H-NMR mea-
surement about Compound (20) obtained in Synthesis
Example 3;

[0023] FIG. 4 is a chart showing a result of 'H-NMR mea-
surement about Compound (23) obtained in Synthesis
Example 4;

[0024] FIG. 5 is a chart showing a result of "H-NMR mea-
surement about Compound (25) obtained in Synthesis
Example 5;

[0025] FIG. 6 is a chart showing a result of 'H-NMR mea-
surement about Compound (39) obtained in Synthesis
Example 6;

[0026] FIG. 7 is a chart showing a result of "H-NMR mea-
surement about Compound (57) obtained in Synthesis
Example 7;

[0027] FIG. 8 is a chart showing a result of 'H-NMR mea-
surement about Compound (95) obtained in Synthesis
Example 8;

[0028] FIG.9 is a chart showing a result of 'H-NMR mea-
surement about Compound (D-973) obtained in Synthesis
Example 9;

[0029] FIG. 10 is a chart showing a result of '"H-NMR
measurement about Compound (D-974) obtained in Synthe-
sis Example 10;

[0030] FIG. 11 is a chart showing a result of 'H-NMR
measurement about Compound (D-998) obtained in Synthe-
sis Example 11; and

[0031] FIG. 12 is a chart showing a result of 'H-NMR
measurement about Compound (D-1000) obtained in Synthe-
sis Example 12;
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THE PREFERRED EMBODIMENT TO CARRY
OUT THE INVENTION

[0032] The present invention provides an aromatic amine
derivative represented by a following general formula (1) ora
general formula (2):

M

(Al)a\_
WDy

\\/<A3>c

\
(Az)b/\ / / \
T
Ry Rz
@
Rs Re

Rg Ry

[0033] First, the aromatic amine derivative represented by
the general formula (1) will be explained below.

[0034] In the general formula (1), A, to A, each indepen-
dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 50 (preferably 1 to 20) carbon
atoms, a substituted or unsubstituted aryl group having 5 to 50
(preferably 5 to 20) ring carbon atoms, a substituted or unsub-
stituted aralkyl group having 1 to 50 (preferably 6 to 20) ring
carbon atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 (preferably 5 to 12) ring carbon atoms, a
substituted or unsubstituted alkoxyl group having 1 to 50
(preferably 1 to 6) carbon atoms, a substituted or unsubsti-
tuted aryloxy group having 5 to 50 (preferably 5 to 18) ring
carbon atoms, a substituted or unsubstituted arylamino group
having 5 to 50 (preferably 5 to 18) ring carbon atoms, a
substituted or unsubstituted alkylamino group having 1 to 20
(preferably 1 to 6) carbon atoms, a substituted or unsubsti-
tuted heterocyclic group having 3 to 50 (preferably 3 to 20)
ring carbon atoms, a substituted or unsubstituted silyl group
having 3 to 50 (preferably 3 to 20) carbon atoms or a halogen
atom.

[0035] Examples of the substituted or unsubstituted alkyl
group represented by A, to A, include methyl group, ethyl
group, propyl group, isopropyl group, butyl group, sec-butyl
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group, tert-butyl group, pentyl group, hexyl group, heptyl
group, octyl group, stearyl group, trichloromethyl group, tri-
fluoromethyl group, etc.

[0036] Examples of the substituted or unsubstituted aryl
group represented by A to A, include phenyl group, 2-meth-
ylphenyl group, 3-methylphenyl group, 4-methylphenyl
group, 4-ethylphenyl group, biphenyl group, 4-methylbiphe-
nyl group, 4-ethylbiphenyl group, 4-cyclohexylbiphenyl
group, terphenyl group, 3,5-dichlorophenyl group, naphthyl
group, S5-methylnaphthyl group, anthryl group, pyrenyl
group, etc.

[0037] Examples of the substituted or unsubstituted aralkyl
group represented by A, to A, include benzyl group, a,a-
methylphenylbenzyl group, triphenylmethyl group, 1-phe-
nylethyl group, 2-phenylethyl group, 1-phenylisopropyl
group, 2-phenylisopropyl group, phenyl-t-butyl group,
-naphthylmethyl group, 1-a-naphthylethyl group, 2p-naph-
thylethyl group, 1-f-naphthylisopropyl group, 2-c-naphthyl-
isopropyl group, f-naphthylmethyl group, 1-f-naphthylethyl
group, 2-p-naphthylethyl group, 1-p-naphthylisopropyl
group, 2-fB-naphthylisopropyl group; a-phenoxybenzyl
group, a-benzyloxy benzyl group, a,c-ditrifluoromethyl-
benzyl group, 1-pyrrolylmethyl group, 2-(1-pyrrolyl)ethyl,
p-methylbenzyl group, m-methylbenzyl group, o-methylben-
zyl group, p-chlorobenzyl group, m-chlorobenzyl group,
o-chlorobenzyl group, p-bromobenzyl group, m-bromoben-
zyl group, o-bromobenzyl group, p-iodobenzyl group, m-io-
dobenzyl group, o-iodobenzyl group, p-hydroxybenzyl
group, m-hydroxybenzyl group, o-hydroxybenzyl group,
p-aminobenzyl group, m-aminobenzyl group, o-aminoben-
zyl group, p-nitrobenzyl group, m-nitrobenzyl group, o-ni-
trobenzyl group, p-cyanobenzyl group, m-cyanobenzyl
group, o-cyanobenzyl group, 1-hydroxy-2-phenylisopropyl
group and 1-chloro-2-phenylisopropyl group, etc.

[0038] Examples of the cycloalkyl group represented by A,
to A, include cyclopropyl group, cyclobutyl group, cyclopen-
tyl group, cyclohexyl group, etc.

[0039] Examples of the alkoxy group represented by A, to
A, include methoxy group, ethoxy group, propoxy group,
isopropoxy group, butoxy group, isobutoxy group, s-butoxy
group, t-butoxy group, various pentyloxy groups, various
hexyloxy groups, etc.

[0040] Examples of the aryloxy group represented by A, to
A, include phenoxy group, tolyloxy group, naphthyloxy
group, etc.

[0041] Examples of the arylamino group represented by A,
to A, include diphenylamino group, ditolylamino group, iso-
propyldiphenylamino group, t-butyldiphenylamino group,
diisopropyldiphenylamino group, di-t-butyldiphenylamino
group, dinaphthylamino group, naphthylphenylamino group,
etc.

[0042] Examples of the alkylamino group represented by
A to A, include dimethylamino group, diethylamino group,
dihexylamino group, etc. Examples of the heterocyclic group
represented by A to A, include moieties of imidazole, ben-
zimidazole, pyrrole, furan, thiophene, benzothiophene, oxa-
diazoline, indoline, carbazole, pyridine, quinoline, isoquino-
line, benzoquinone, pyrazoline, imidazolidine, piperidine,
etc.

[0043] Examples of the substituted or unsubstituted silyl
group represented by A, to A, include trimethylsilyl group,
triethylsilyl group, t-butyldimethylsilyl group, vinyldimeth-
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ylsilyl group, propyldimethylsilyl group, methyldiphenylsi-
1yl group, dimethylphenylsilyl group, triphenylsilyl group),
etc.

[0044] Examples of the halogen atom represented by A, to
A, include fluorine atom, chlorine atom, bromine atom, etc.

[0045] In the general formula (1), a, b, ¢ and d each inde-
pendently represents an integer of 0to 5, preferably an integer
of 0 to 3, and more preferably an integer of 0 to 2.

[0046] Whena, b, c ordeachis 2 or greater, A, to A, may
be the same with or different from each other, and may bond
each other to form a saturated or unsaturated ring; and further,
acouple of A| and A,, and a couple of A; and A, may bond
each other to form a saturated or unsaturated ring;

[0047] Examples of the ring include cycloalkane having 4
to 12 carbon atoms such as cyclobutane, cyclopentane, cyclo-
hexane, adamantane, norbornane, etc.; cycloalkene having 4
to 12 carbon atoms such as cyclobutene, cyclopentene, cyclo-
hexene, cyclo heptene, cyclo octene, etc.; cycloalkadiene
having 6 to 12 carbon atoms such as cyclohexa diene, cyclo-
hepta diene, cyclo octadiene, etc.; aromatic ring having 6 to
50 carbon atoms such as benzene, naphthalene, phenan-
threne, anthracene, pyrene, chrysene, acenaphthylene, etc.;
and the like.

[0048] In the general formula (1), R, to R, each indepen-
dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group (preferably a primary or a secondary alkyl
group) having 1 to 50 (preferably 1 to 0.20) carbon atoms, a
substituted or unsubstituted aryl group having 5 to 50 (pref-
erably 5 to 20) ring carbon atoms, a substituted or unsubsti-
tuted aralkyl group having 6 to 50 (preferably 6 to 20) ring
carbon atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 (preferably 5 to 12) ring carbon atoms, a
substituted or unsubstituted arylamino group having 5 to 20
(preferably 5 to 18) ring carbon atoms, a substituted or unsub-
stituted alkylamino group having 1 to 20 (preferably 1 to 10)
carbon atoms, a substituted or unsubstituted heterocyclic
group having 3 to 50 (preferably 3 to 20) ring carbon atoms,
a substituted or unsubstituted silyl group having 3 to 50
(preferably 3 to 20) carbon atoms; a couple of R, and R, and
acouple of R; and R, may bond each other to form a saturated
or unsaturated ring.

[0049] Specific examples of the substituted or unsubsti-
tuted alkyl group, aryl group, aralkyl group, cycloalkyl group,
arylamino group, alkylamino group, heterocyclic group, silyl
group and the saturated or unsaturated ring represented by R
to R, are the same as those exemplified as A, to A, above.

[0050] Itis particularly preferable that the alkyl group rep-
resented by R, and R, are primary or secondary.

[0051] Further, examples of the substituent for A to A, and
R, to R, include a substituted or unsubstituted aryl group
having 5 to 50 (preferably 5 to 20) ring carbon atoms, a
substituted or unsubstituted alkyl group having 1 to 50 (pref-
erably 1 to 20) carbon atoms, a substituted or unsubstituted
alkoxy group having 1 to 50 (preferably 1 to 20) carbon
atoms, a substituted or unsubstituted aralkyl group having 6
to 50 (preferably 6 to 20) ring carbon atoms, a substituted or
unsubstituted aryloxy group having 5 to 50 (preferably 5 to
20) ring carbon atoms, a substituted or unsubstituted arylthio
group having. 5 to 50 (preferably 5 to 20) ring carbon atoms,
a substituted or unsubstituted alkoxycarbonyl group having 1
to 50 (preferably 1 to 20) carbon atoms, amino group, halogen
atom, cyano group, nitro group, hydroxyl group, carboxyl
group, etc.
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[0052] However, a case where all of R| to R, in the general
formula (1) are hydrogen atoms is excluded.

[0053] Further in the general formula (1), it is preferable
that R, and/or R, independently represents a substituted or
unsubstituted alkyl group having 1 to 50 carbon atoms, a
substituted or unsubstituted aryl group having 5 to 50 ring
carbon atoms, a substituted or unsubstituted aralkyl group
having 6 to 50 ring carbon atoms or a substituted or unsub-
stituted cycloalkyl group having 3 to 50 ring carbon atoms. It
is preferable that R, and R; each independently represents a
substituted or unsubstituted alkyl group having 1 to 0.50
carbon atoms, a substituted or unsubstituted aryl group hav-
ing 5 to 50 ring carbon atoms, a substituted or unsubstituted
aralkyl group having 6 to 50 ring carbon atoms or a substi-
tuted or unsubstituted cycloalkyl group having 3 to 50 ring
carbon atoms.

[0054] Still further in the general formula (1), it is prefer-
able that R, to R, each independently represents a hydrogen
atom, a substituted or unsubstituted arylamino group having
5 to 20 ring carbon atoms, a substituted or unsubstituted
alkylamino group having 1 to 20 carbon atoms, a substituted
or unsubstituted heterocyclic group having 5 to 50 ring car-
bon atoms or a substituted or unsubstituted silyl group having
0.3 to 50 carbon atoms.

[0055] Further, it is preferable that R, and/or R, represents
a methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, a s-butyl group, a t-butyl group or a
cyclohexyl group.

[0056] Furthermore, it is preferable that R, and/or R, rep-
resents a methyl group, an ethyl group, a propyl group, an
isopropyl group, a butyl group, a s-butyl group, a t-butyl
group or a cyclohexyl group.

[0057] Next, the aromatic amine derivative represented by
the general formula (2) will be explained below.

@

Rg Ry

[0058] In the general formula (2), A5 to Ag each indepen-
dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 50 (preferably 1 to 20) carbon
atoms, a substituted or unsubstituted aryl group having 5 to 50
(preferably 5 to 20) ring carbon atoms, a substituted or unsub-
stituted cycloalkyl group having 3 to 50 (preferably 5 to 12)
ring carbon atoms or a substituted or unsubstituted heterocy-
clic group having 3 to 50 (preferably 3 to 20) ring carbon
atoms;

[0059] In the general formula (2), R5 to Ry each indepen-
dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 50 (preferably 1 to 20) carbon
atoms, a substituted or unsubstituted aryl group having 5 to 50
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(preferably 5 to 20) ring carbon atoms, a substituted or unsub-
stituted aralkyl group having 6 to 50 (preferably 6 to 20) ring
carbon atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 (preferably 5 to 12) ring carbon atoms, a
substituted or unsubstituted arylamino group having 5 to 20
(preferably 5 to 12) ring carbon atoms, a substituted or unsub-
stituted alkylamino group having 1 to 20 (preferably 1 to 10)
carbon atoms or a substituted or unsubstituted heterocyclic
group having 3 to 50 (preferably 3 to 20) ring carbon atoms;
a couple of R and R, and a couple of R, and Ry may bond
each other to form a saturated or unsaturated ring.

[0060] Specific examples of the groups represented by A
to Ag and Ry to Ry in the general formula (2), specific
examples of those substituent and specific examples of those
saturated or unsaturated ring are the same as those exempli-
fiedas A to A, and R, to R, in the foregoing general formula
(D.

[0061] Specific examples of the aromatic amine derivatives
represented by the general formula (1) or the general formula
(2) will be illustrated below, though not particularly limited
thereto. Meanwhile, in the following compounds, Me repre-
sents a methyl group.

M

@
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D-176 2-naphtyl H H H : Me : Me
Me Me
Me Me Me Me
D-177 2-naphtyl H H H : Me : Me : Me : Me
Me Me Me Me
D-178 2-naphtyl H H H Me Me Me Me
4®_€Me 4®+M64®_€M?®_€Me
Me Me Me Me
D-179 2-naphtyl H H : Me : Me
M M

@

@
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TABLE 15-continued

\ AN AN AN
| ——@mn | | e | @
%, —_— & - Z Z
D-180 2-naphtyl H H H Me Me
Me Me
TABLE 16
X A AN A
| @ | | e |
" % R R, / Z . =
D-181  Cyano H H H ::: ::: ::: :::
D-182  Cyano H H H
Me Me Me Me
D-183 Dimethyl- H H H
amino
D-184 Dimethyl- H H H
amine Me Me Me Me
D-185 Dimethyl- H H H Me Me Me Me
amino
Me Me Me Me
D-186 2-methyy H H H
phenyl
D-187 2-methyy H H H
phenyl Me Me Me Me
D-188 2-methyy H H H Me Me Me Me
phenyl
Me Me Me Me
Me Me Me Me
D-189  2-biphenyl H H H ::: ::: ::: :::
D-190  2-biphenyl H H H
Me Me Me Me
D-191  2-biphenyl H H H

=

@

=

@

=

@

z

@
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TABLE 16-continued

»
»
"
»

T (Apa T (Ag)b T (Ag)e T (Aad
R, R, R; Ry
D-192  2-biphenyl H H H ::: . ::: .
TABLE 17
X AN AN X
| G | | e |
" y _— = = L P
D-193 Methyl Methyl H H ::: ::: ::: :::
D-194 Methyl Methyl H H ::: Me ::: Me
D-195 Methyl Methyl H H Me Me Me Me
D-196 Methyl Methyl H H
Me Me
D-197 Methyl Methyl H H Me Me Me Me
D-198 Methyl Methyl H H Me Me
Me Me
Me Me Me Me
Me Me
D-199 Methyl Methyl H H
Me Me Me Me
D-200 Methyl Methyl H Me

Me

?
o
g

£
5

Me
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TABLE 17-continued

I A AN x
| G | | e |
B, R, R, R, A A A F
D-200 Methyl Methyl H H : | :

D-201 Methyl Methyl H H : : : :

D-202 Methyl Methyl H H

Me { i e Me MMe
L)A€

Me Me Me

D-203 Methyl Methyl H H Me Me
Me Me

D-204 Methyl Methyl H H Me Me
Me _< >_< Me _< >_<

Me Me

TABLE 18

X X X X
I}(Aoa I}(Am /@(A;)c /G(A@d
R, R R, R, A A A A

D-205 Methyl Methyl H H : Me ::: : : : Me ::: : :
Me Me

D-206 Methyl Methyl H H
Me' Me Me Me Me Me Me Me

DT Metyl Moyl H B @ @

J

@
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TABLE 18-continued

x x x X
A a F F

R, R, R,

D-208 Methyl Methyl H H

D-209 Methyl Methyl H H /=\ : . .

D-210 Methyl Methyl H H . . . . . . . .
D-211 Methyl Methyl H H ; : ::: ; : :::
D-212 Methyl Methyl H H ; : . ; : .
D-213 Methyl Methyl H H ; : ' ; : .
D-214 Methyl Methyl H H N " || N " lI N " lI N " II
D-215 Methyl Methyl H H \“O‘ \“O‘ \“|O‘ \“|O‘
D-216 Methyl Methyl H H

O <y =0
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) Dzé B Dzé
o U Q o ” O H H KW K@eN  612-d
N N
ozt v| A v ozf v| A v
SN B H H KW A@eN  81-d
N N
DE\@‘ DE\WMV‘ DE\@’ DE\WU‘
B B SN SN H H KW K@eN  L12-d
Lo I 4 N
Z 7 = o
PV)—— _ AEY)—— _ o) —— _ w(1y)—— _
x x x AN
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TABLE 21
AN AN AN AN
T (Apa T (Ag)b T (Ag)e T (Aad
R, R, Rs R,
D-241 Methyl Methyl Methyl Methyl ::: ::: ::: :::
D-242 Methyl Methyl Methyl Methyl ::: Me ::: Me
D-243 Methyl Methyl Methyl Methyl Me Me Me Me
D-244 Methyl Methyl Methyl Methyl
Me Me
D-245 Methyl Methyl Methyl Methyl Me Me Me Me
D-246 Methyl Methyl Methyl Methyl Me Me
Me Me
Me Me Me Me
Me Me
D-247 Methyl Methyl Methyl Methyl
Me Me
D-248 Methyl Methyl Methyl Methyl : Me : Me
Me Me
Me Me Me Me
D-249 Methyl Methyl Methyl Methyl : Me : Me : Me : Me
Me Me Me Me
D-250 Methyl Methyl Methyl Methyl Me Me Me Me
Me Me Me Me
D-251 Methyl Methyl Methyl Methyl Me Me
Me Me
D-252 Methyl Methyl Methyl Methyl
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DE O D
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TABLE 24

2\ | />
2\ />

5

£
Og a
£

AN AN
- (Apa T (Ag)e T (Aad
R, R, R; R, A A
D-277 Diphenyl H H H
Amino
D-278 Diphenyl H H H Me Me
Amino E E
D-279 Diphenyl H H H Me Me Me Me
Amino E E E E
D-280 Diphenyl H H H
Amino Me Me
D-281 Diphenyl H H H Me Me Me Me
Amino
Me Me Me Me
D-282 Diphenyl H H H Me Me Me Me
Amino
Me Me Me Me
Me Me Me Me
D-283 Diphenyl H H H
Amino Me Me Me Me
D-284 Diphenyl H H H Me Me
Amino < > < < ; <
Me Me
Me Me Me Me
D-285 Diphenyl H H H Me Me Me Me
Amino < > < < > < < ; < < ; <
Me Me Me Me
D-286 Diphenyl H H H Me Me Me Me
Amino
AO_QM‘? 4©+Me AQ_GM‘? AQ_GM‘?
Me Me Me Me
D-287 Diphenyl H H H M Me
Amino < > < < > <
M M

@
@
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TABLE 24-continued

"

2\ />
\|/
2\ />

- (Apa T (Az)b T (Aad
R, R, R; R,
D-288 Diphenyl H H H Me Me
Me Me
TABLE 25
A A = x
| ean || e | @ || e
/ A A F
Ry R, Ry Ry
D-289 Methyl H Methyl H ::: ::: ::: :::
D-290 Methyl H Methyl H ::: Me ::: Me
D-291 Methyl H Methyl H Me Me Me Me
D-292 Methyl H Methyl H
Me Me
D-293 Methyl H Methyl H Me Me Me Me
D-294 Methyl H Methyl H Me Me
Me Me
Me Me Me Me
Me Me
D-295 Methyl H Methyl H
Me Me Me Me
D-296 Methyl H Methyl H

£ F
5

£ F
5
£

Me
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TABLE 25-continued

AN x AN AN
| 4@ || e | e |

Ri R Ry Ry 7 7 7 7
D-297 Methyl H Methyl H : Me : Me : Me : Me
Me Me Me Me

M

D-298 Methyl H Methyl H @ /MTVI ) /=\ /MTVI ) /=\ /MTVI i /=\ ) jv[ )
\ e M7 N0 N7 N\, 7 \

(<] (<]

D-299 Methyl H Methyl H Me Me
Me Me

D-300 Methyl H Methyl H Me Me
- ‘©_< - @_<

Me Me

TABLE 26

AN AN
| ——(Apa | —(Axb
F S
R, R Ry Ry
D-301 Methyl H Methyl H : Me ::: : :

D-302 Methyl H Methyl H

Me

D-303 Methyl H Methyl H :::

D-304 Methyl H Methyl H

D-305 Methyl H Methyl H .
D-306 Methyl H Methyl H . .
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TABLE 26-continued

D-307 Methyl H Methyl H

D-308 Methyl H Methyl H

D-309 Methyl H Methyl H

D-310 Methyl H Methyl H

D-311 Methyl H Methyl H

588X
PELLE ¢

D-312 Methyl H Methyl H

@

2\|/>
2\|/>
3

D-301 : Me : : : :
Me
D-302
Me Me Me Me
- i : . .
- i : ~
- ~ ~
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TABLE 26-continued

el
&
o

TABLE 27

\|/
2\|/>

R, R R R,

D-313 Methyl H Methyl H

£
£

o
-

=

D-314 Methyl H Methyl H

z

@

D-315 Methyl H Methyl H

D
0
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TABLE 27-continued

D-316 Methyl H Methyl H M
M
F

D-317 Methyl H Methyl H ::: : : ; :

Me Mi ¢ Me
Me Me

D-318 Methyl H Methyl H

e
e
D-319 Methyl H Methyl H
D-320 Methyl H Methyl H : Me
M
e

D-321 Methyl H Methyl H

e Me
F
F
D-323 Methyl H Methyl H

D-324 Methyl H Methyl H

‘ngéi
F
D-322 Methyl H Methyl H
Me M
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TABLE 27-continued

A A
)i}(As)c |
Ve s

Me

o
O 0k
{Q

D-313

e - :
e :

D-318

AN Y

9,
@

- (L
o
O O

D-320
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TABLE 27-continued

D-322 Me
o, O
Me Me
D-323 ::: D
- : : O '
TABLE 28

R, R R R,

D-325 Methyl H Methyl H —_— —_— —

D-326 Methyl H Methyl H

D-327 Methyl H Methyl H

D-328 Methyl H Methyl H

D-329 Methyl H Methyl H

Z
=7 g

D-330 Methyl H Methyl H

D-331 Methyl H Methyl H

&
—~ )
~ )
O
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TABLE 28-continued

D-332

D-333

D-334

D-335

D-336

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Me
% .
Me’ Me
: :_ N
Me
/
Si—Me
< > \
Me

AN
/@(As)c
a

D-325

D-326

D-327

D-328

D-329

D-330

’e

Me
/
—< >— (0]
Me
< > /
N
\
Me
4®7 o
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TABLE 28-continued

D-331
CN —Q—CN
D-332
Me Me Me
Me
D-333 ::; Me Me ::: Me
M¢ Me Me
D-334 —N : :
D-335 Me Me
/ /
Si—Me Si—Me
\ \
Me Me
D-336
AQ_\_/W
TABLE 29
AN AN
| T (Apa | —(A2)b
e F
R, R, Rs Ry
D-337 Isopropyl H Isopropyl H ::: :::
D-338 Isopropyl H Isopropyl H : Me
D-339 Isopropyl H Isopropyl H Me Me
D-340 Isopropyl H Isopropyl H
—< > —< >—Me
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TABLE 29-continued

D-341

D-342

D-343

D-344

D-345

D-346

D-347

D-348

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl H

=

Q,

Isopropyl H

=

Isopropyl H

Isopropyl H : Me
Me

Isopropyl H

$

4
o9 H-Q

5
£

Isopropyl H

Og @

2

@

5
5

@

Isopropyl H

@

Isopropyl H

“
N
=Tz
g

AN AN
| -1 (Az)c —(Ag)d
F S
D-337 C :
D-338 C Me
D-339 Me Me
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TABLE 29-continued

D-340
D-341 Me Me
D-342 Me
. /@\
Me Me
Me
D-343
Me Me
D-344 : Me
. /@\
Me Me
D-345 : Me : Me
Me Me
D-346 Me Me
Me Me
D-347 Me
Me
D-348 /—\ Me Me
\\ /, < Me —< >—<
Me Me
TABLE 30
AN A
| T (Apa | —(Axb
a F
R, R, R, R,

D-349 Isopropyl H Isopropyl H : Me ::: : :
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TABLE 30-continued

D-350

D-351

D-352

D-353

D-354

D-355

D-356

D-357

D-358

D-359

D-360

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

<
-
<
<
5
<

=

%5
A

=

39 9098 9¢

598, 59999
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TABLE 30-continued

\|/
\|/
3

D-349

3
;

£

D-350

<
5
<
<
5
<

D-351

D-352

D-353

D-354

D-355

D-356

D-357

D-358

D-359

GE80 62985

GGG OWIY 9o
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TABLE 30-continued

D-360
Me Me
Md Me
TABLE 31
x X
T (Apa —(Ay)b
A e
R, R, Rs Ry
D-361 Isopropyl H Isopropyl H Me Me
QMe OM‘?
Me
D-362 Isopropyl H Isopropyl H Me
Me
D-363 Isopropyl H Isopropyl H : Me
Me Me
D-364 Isopropyl H Isopropyl H Me
Me
D-365 Isopropyl H Isopropyl H ::: : : ; :
D-366 I 1 H I 1 H
SOpIOPY. SOPIopy. Me Me Me Me
D-367 Isopropyl H Isopropyl H M Me
e : :
D-368 Isopropyl H Isopropyl H :::
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TABLE 31-continued

D-369 Isopropyl H Isopropyl H ::: :::
Me Me

D-370 Isopropyl H Isopropyl H

D-372 Isopropyl H Isopropyl H

D-371 Isopropyl H Isopropyl H :::

X AN
| e | e
P Va
D-361 Me Me
Q N 4@ N
Me

D-362 Me
AO_G Me
M

D-363 O : Me
Q Me Me
D-364 Me
AO_Q Me
M
D-365 ::: : : ; :

D-366 Me Me
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TABLE 31-continued

D-367 Me Me : : :
D-368 ::: : : :
Me
D-369 : : : :::
Me
D-370 :
Me
D-371 : O
- i : O '
TABLE 32
X A
| T (Apa | —(Ax)b
/ /
R, R, R, R,
D-373 Isopropyl H Isopropyl H ::: :::
D-374 Isopropyl H Isopropyl H E E
D-375 Isopropyl H Isopropyl H O O O :::
D-376 Isopropyl H Isopropyl H Me : : :
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TABLE 32-continued

D-377 Isopropyl H Isopropyl H Me

D-378 Isopropyl H Isopropyl H

D-379 Isopropyl H Isopropyl H

D-380 Isopropyl H Isopropyl H

D-381 Isopropyl H Isopropyl H

D-382 Isopropyl H Isopropyl H

D-383 Isopropyl H Isopropyl H

D-384 Isopropyl H Isopropyl H

@}tii}}@
5800

»

x
—— (A3 T (Agd
Y

D-373

BRI
O D



US 2008/0268283 Al Oct. 30, 2008

TABLE 32-continued

D-375

D-376

D-377

D-378

D-379

D-380

D-381

D-382

D-383

D-384

£

@585522@@%
Yo h AT ad Al
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TABLE 33

2\|/>
2\|/>

$

5

R R, Rs Ry
D-385 t-butyl H tbutyl H ::: :::
D-386 t-butyl H tbutyl H ::: Me
D-387 t-butyl H tbutyl H Me Me
D-388 t-butyl H tbutyl H
D-389 t-butyl H tbutyl H Me Me
D-390 t-butyl H tbutyl H Me Me
Me Me
D-391 t-butyl H tbutyl H
D-392 t-butyl H tbutyl H : Me
Me
Me Me
D-393 t-butyl H tbutyl H ::: : Me
Me
D-394 t-butyl H tbutyl H Me Me
Me Me
D-395 t-butyl H tbutyl H : Me
M

@
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TABLE 33-continued

D-396 t-butyl H tbutyl H

£
£ F

AN AN
| e |
Va S
D-385 : : : : : :
D-386 : : : Me
D-387 Me Me
D-388
D-389 Me Me
D-390 Me Me
Me Me
D-391
Me Me
D-392 : Me
Me
Me Me
D-393 : : : : Me
Me
D-394 Me Me
Me Me
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TABLE 33-continued

\O
EE 0
= s
z

D-395
Me
e
D-396 Me
* A
Me
TABLE 34
x AN
| T (Apa | —(Ay)b
F F
R, R R, R,
D-397 t-butyl H tbutyl H : Me ::: : :
Me
D-398 t-butyl H tbutyl H
Me Me Me Me
D-399 t-butyl H tbutyl H : . .
D-400 t-butyl H tbutyl H ::: .
D-401 t-butyl H tbutyl H . .
h R . . . .
D-403 t-butyl H tbutyl H ; : :::
D-404 t-butyl H tbutyl H ; : ; :
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TABLE 34-continued

D-404 t-butyl t-butyl ; : ; :
D-405 t-butyl t-butyl : ::
D-406 t-butyl t-butyl . .
D-407 t-butyl t-butyl
Me Me
D-408 t-butyl t-butyl : Me .
Me Q
AN X
| T (Az)e | —(Ay)d
e Z
D-397 : Mo : :
Me
D-398
Me Me Me Me
- i : . .
- : : ~
- ~ ~
- . . . .
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TABLE 34-continued

D-403 :
D-404 :
D-404 :
D-405 :
D-406 .
D-407
OQ Me
Me
D-408

O

TABLE 35
x X
| e |
/ /
R, R Ry R,
D-409 t-butyl H tbutyl H Me Me
Me
D-410 t-butyl H tbutyl H Me
Me
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TABLE 35-continued

D-411 t-butyl H tbutyl H

£
£ K

D-412 t-butyl H tbutyl H

D-413 t-butyl H tbutyl H

0%
>8

D-414 t-butyl H tbutyl H

£
£

¥
¥

£

D-415 t-butyl H tbutyl H

¥

D-416 t-butyl H tbutyl H

@

D-417 t-butyl H tbutyl H

S
94 &

D-418 t-butyl H tbutyl H

5
£
£ K

D-419 t-butyl H tbutyl H

D-420 t-butyl H tbutyl H

by
Q&
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TABLE 35-continued

AN
)i}(l\s)c
F

D-409 Me

QM

\|/
£

£

-

e
Me
D-410 Me
Me
D-411 O : Me
D-412 ::: : : : :
D-413 :: : : : ; :
D-414
Me Mi ¢ Me Me

D-415
D-416 : : : :

Me
D-417 ::: :::

Me Me

D-418 : Me
/©\ "
Me Me
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TABLE 35-continued

D-420

TABLE 36

/@(Al)a T (A)b

D-419

¥

\ |/
2\ />

R, R R R,

D-421 t-butyl H tbutyl H

D-422 t-butyl H tbutyl H

D-423 t-butyl H tbutyl H

D-424 t-butyl H tbutyl H

oleleple

D-425 t-butyl H tbutyl H

Me,

D-426 t-butyl H tbutyl H

D-427 t-butyl H tbutyl H

::@@§§©

Skl
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TABLE 36-continued

D-428 t-butyl H tbutyl H

D-429 t-butyl H tbutyl H

D-430 t-butyl H tbutyl H

R

D-431 t-butyl H tbutyl H

D-432 t-butyl H tbutyl H

=

e

T (As)e T Ayd

»
»

!

o
000 O
- S
D D
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TABLE 36-continued

e o N Y

D-427 ; ;
D-428 ;
D-429 ;

D-430 ‘

D-432
‘Q_\_/Me

R, R R R,

D-433 Phenyl H Phenyl H ::: :::

D-434 Phenyl H Phenyl H Me
D-435 Phenyl H Phenyl H Me Me
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TABLE 37-continued

104

D-436 Phenyl H Phenyl H

D-437 Phenyl H Phenyl H

@

o¥e

D-438 Phenyl H Phenyl H

=

o

=

D-439 Phenyl H Phenyl H

$

D-440 Phenyl H Phenyl H

£ K

5
<

D-441 Phenyl H Phenyl H

fe

<

D-442 Phenyl H Phenyl H

SBoSieHe

Me

:

=

x

AN
£

<

D-443 Phenyl H Phenyl H

5

z

@

D-444 Phenyl H Phenyl H

5

9%
X

g

x

TS
£

1 (Az)e

"

A
'S
o.

D-433

D-434

ele

@

4o
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TABLE 37-continued
D-435 Me Me
D-436
O Me
D-437 Me Me
—< /> —< ;>— Me
D-438 Me
Me
Me Me
Me
D-439
O Me Me
D-440 : Me
Me
Me Me
D-441 :: : Me
Me
D-442 Me Me
4<i>_é N AQ_G .
Me Me
D-443 Me
O Me AQ_G Me
Me
D-444 Me
~ o O
Me
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R R, Rs Ry

D-445 Phenyl H Phenyl H : Me ::: : :
Me
D-446 Phenyl H Phenyl H
Me Me Me Me

D-447 Phenyl H Phenyl H ::: . .
D-448 Phenyl H Phenyl H ::: .
D-449 Phenyl H Phenyl H . .
D-450 Phenyl H Phenyl H . . . .
D-451 Phenyl H Phenyl H ; : :::
D-452 Phenyl H Phenyl H ; : ; :
D-453 Phenyl H Phenyl H :: ::
D-454 Phenyl H Phenyl H . .
D-455 Phenyl H Phenyl H
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TABLE 38-continued

D-456 Phenyl H Phenyl H : Me
Me

9

T (Agd

\|/
2\ />

O n
o WY
O
R i e
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TABLE 38-continued

D-455
Me Me

D-456

: Me
Me

TABLE 39

X AN
T (Apa ——(Ab
R, R; R, / F

Ry
D-457 Phenyl H Phenyl H Me Me
Me

D-458 Phenyl H Phenyl H Me

Me
D-459 Phenyl H Phenyl H O : Me
D-460 Phenyl H Phenyl H :: : : : : :: : :
D-461 Phenyl H Phenyl H : : : : : ; :
D-462 Phenyl H Phenyl H Me. Me Me, Me
D-463 Phenyl H Phenyl
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TABLE 39-continued
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D-464

D-465

D-466

D-467

D-468

Pheny!

Pheny!

Pheny!

Pheny!

Pheny!

Phenyl H
Phenyl H
Phenyl H
Phenyl H

F, F
‘QF
F F

~
O«
~

Phenyl H : : : : :

A
T (Ayd
a

D-457

D-458

D-459

D-460

Me
Me
Me
: Me
Me
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TABLE 39-continued

D-461 : : : : : ; :
D-462 Me Me Me Me
D-463 Me, Me : : :
D-464 : Me . Me .
Me Me
D-465 F F :::
AQ F
F F
D-466 : Me
Me
Me Me
D-467

D-468

by
Q4
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TABLE 40
AN AN
——(Apa —(A)b
R, R, R, R, / /
D-469 Phenyl H Phenyl H . Me . . Me .
Me Me
D-470  Phenyl H Phenyl H g g
D-471 Phenyl H Phenyl H ::: :::
D-472  Phenyl H Phenyl H Me
/
—< >—O
D-473  Phenyl H Phenyl H Me Me
/ /
N N
\ \
Me Me
D-474 Phenyl H Phenyl H
CF3 F
D-475 Phenyl H Phenyl H
CN CN
D-476 Phenyl H Phenyl H Me Me Me
%Me
D-477 Phenyl H Phenyl H ::; Me Me ::: Me
Me Me Me
D-478 Phenyl H Phenyl H —N :::
D-479 Phenyl H Phenyl H Me Me
/ /
Si—Me Si—Me
\ \
Me Me
D-480 Phenyl H Phenyl H

~

O
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TABLE 40-continued

AN x
| |
Y a
N . M‘ e . O i Q
Me Me
D-470 E g
- ~ ~
D-472 Me
< > / < >
(0]
D-473 Me Me
/ /
N N
\ \
Me Me
D-474
@7 o 4©7 '
D-475
D-476 Me Me Me
Me
D-477 :: ; Me Me : ; Me
Me’ Me Me
D-478 : :_ N : : :
D-479

Si—Me
\

=71 g
/21'\
=71 g
<
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TABLE 40-continued

D-480
Me

TABLE 41

T (A)b

\|/
2\ />

R, R, R, R,

D-481 H Methyl H H

D-482 H Methyl H H

@

D-483 H Methyl H H

@
@

c¥e¥e

£

D-484 H Methyl H H

oJeSiele
ol

D-485 H Methyl H H

£
£

£

-

D-486 H Methyl H H Me

Me

D-487 H Methyl H H

D-488 H Methyl H H : Me
Me
D-489 H Methyl H H : Me
Me

£

$

o
o <Relel

£

£ K
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TABLE 41-continued

D-490 H Methyl H H

Og @

=

@

3

@

@

D-491 H Methyl H H

@

£
£

D-492 H Methyl H H

<le
Y

AN AN
| e |
e e
D-481 :: : :::
D-482 ::: Me
D-483 Me Me
D-484 ::: Me
D-485 Me Me
4@ . 4@ .
D-486 Me
Me
Me Me
Me
D-487
Me Me
D-488 : Me
Me
Me Me
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TABLE 41-continued
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D-489

D-490

D-491

D-492

-0
O
O
O

TABLE 42
AN A
T (Apa | T (A2)b
Ry Ry / /
D-493 H Methyl : C :
D-494 H Methyl H H
Me Me
D-495 H Methyl H H : : : . .
D-496 H Methyl H H ::: .
D-497 H Methyl H H . .
A . . . .
D-499 H Methyl H H :::

R
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TABLE 42-continued

D-500 Methyl H H . ; :
D-501 Methyl H H . ::
D-502 Methyl H H . .
D-503 Methyl H H
OQ : Q :
Me Me
D-504 Methyl H H : Me O
Me Q
A AN
| T (Az)c | —(Ayd
P F
D-493 : Me ::: : :
Me
D-494
Me Me Me Me
h i : . .
h i : ~
h ~ ~
h . . . .
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TABLE 42-continued
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D-499

D-500

D-501

D-502

D-503

D-504

TABLE 43
AN X
——(Apa —(Ay)b
R, R, Ry Ry / /
D-505 H Methyl H H Me Me
AQiMe OMe
Me
D-506 H Methyl H H Me
4®_€Me
Me
D-507 H Methyl H H O : Me
Q Me Me
D-508 H Methyl H H

~ A0
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TABLE 43-continued
D-509 H Methyl H H ::: : : ; :
D-510 H Methyl H H Me, Me Me, Me

A
S

D-511 H Methyl H H Me :::
D-512 H Methyl H H ::: :::
Me
D-513 H Methyl H H ::: :::
M

Me
D-514 H Methyl H H : Me
Me

Me Me

D-515 H Methyl H H :::
D-516 H Methyl H H ::: : :

£

T (Ad

2\ | />
2\ />

D-505 Me

£ i £
£
£
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TABLE 43-continued

D-506 Me
4©_€Me
M
D-507 O : Me
Q Me Me

D-508

~ 0
s

2F;

£
£

D-510 Me, Me

Y
3
e
S

D-511 Me, Me :::
D-512 ::: :::
Me
D-513 ::: :::
Me Me
D-514 : Me
Me
Me Me
D-515

e
O
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TABLE 43-continued

D-516 ::: : :

TABLE 44
AN AN
| T (Apa | ——(A2b
Ry Ry Ry Ry / /
D-517 H Methyl H H C :::
D-518 H Methyl H H E E
B . . . i :
D-520 H Methyl H H Me : ::
D-521 H Methyl H H Me, Me
D-522 H Methyl H H ; :::
D-523 H Methyl H H ; ;
D-524 H Methyl H H :::
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TABLE 44-continued

D-525

D-526

D-527

D-528

Methyl

Methyl

Methyl

Methyl

jas
jas

jas
jas

jas
jas

jas
jas

=

AR

T (Ad

"

D-517

D-518

D-519

D-520

D-521

D-522

9
:@@E@Q‘b%;gi

Sl TarS

=

eles
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TABLE 44-continued

D-523 ; ;
D-524 :::
D-525 :::
D-526 : : :
h O O i :
D-528
Me
TABLE 45
X X
| ——(Apa | —(Ay)b
R, R, R, R, / /
D-529 H Isopropyl H H ::: :::
D-530 H Isopropyl H H :: : Me
D-531 H Isopropyl H H Me Me
D-532 H Isopropyl H H
Me
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TABLE 45-continued
D-533 H Isopropyl H H Me Me
D-534 H Isopropyl H H Me
Me
Me Me
Me
D-535 H Isopropyl H H
Me Me
D-536 H Isopropyl H H : Me
Me
Me Me
D-537 H Isopropyl H H : Me : Me
Me Me
D-538 H Isopropyl H H Me Me
AQ_GM‘? AQ_QM‘?
Me Me
D-539 H Isopropyl H H Me
Me
D-540 H Isopropyl H H Me
Me
AN X
T (Ag)e T (Aad
A Z
D-529 ::: :::
D-530 ::: Me
D-531 Me Me
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TABLE 45-continued

124

D-532

D-533

D-534

D-535

D-536

D-537

D-538

D-539

D-540

elle

4

=

e

@

=

=
<

@

=

$

=
<

@

z

@

<je

=

z

@

=

$

=

-

z

@

TABLE 46

R,

R,

R, R,

T (Apa

"

T (A2)b

"

D-541

H

Isopropyl

H H

2

@

:

@
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TABLE 46-continued

D-542

D-543

D-544

D-545

D-546

D-547

D-548

D-549

D-550

D-551

D-552

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Oct. 30, 2008



US 2008/0268283 Al Oct. 30, 2008
126

TABLE 46-continued

/O | T
F
D-541 : : : : :

\ |/

D-542

D-543

D-544

M
D-545 .

O

O
O
Y
oS

D-547 ; :
D-548 .
D-549 ; :
D-550 .
D-551

Me Me
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TABLE 46-continued

D-552 : Me
Me

TABLE 47

—T—(Apa
R, R, Ry Ry P

/
2\ | />

D-553 H Isopropyl H H Me

£

o
-

D-554 H Isopropyl H H

D-555 H Isopropyl H H O : Me
D-556 H Isopropyl H H : : : : :

D-557 H Isopropyl H H

£

D-558 H Isopropyl H H Me, Me Me,

D-559 H Isopropyl H H Me, Me

D-560 H Isopropyl H H :::

M
D-561 H Isopropyl H H :::

Me
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TABLE 47-continued

D-562 H Isopropyl H H : Me
Me
D-563 H Isopropyl H H :::

D-564 H Isopropyl H H ::: : :

/

A
| e A
F

\

-0 o
-

@@
S

D-558 Me, M

M Me
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TABLE 47-continued

D-559 Me, Me

~

D-562 : Me
Me
Me Me

D-563

~
~

TABLE 48

AN AN
| e |
R, Ry R; Ry / /

D-565 H Isopropyl H H

D-566 H Isopropyl H H g E

D-567 H Isopropyl H H O O
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TABLE 48-continued

D-568 Isopropyl H H Me @
D-569 Isopropyl H H Me Me,
D-570 Isopropyl H H ; :::
D-571 Isopropyl H H ; ;
D-572 Isopropyl H H ; :::
D-573 Isopropyl H H :::
D-574 Isopropyl H H :::
D-575 Isopropyl H H O O :::
D-576 Isopropyl H H
Me
= AN
| T (Az)e | —(Ayd
/ /
D-565

9

9
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TABLE 48-continued

D-566

D-567

<

| ]

D-568

D-569

D-570

D-571

D-572

D-573

D-574

D-575

D-576

£

©§8§§::@©
P4 d A% aY dad
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g

5

5

TABLE 49
AN X
| T (Apa | —(Axb
R, R, R Ry a e
D-577 H tbutyl H H ::: :::
D-578 H tbutyl H H ::: Me
D-579 H tbutyl H H Me Me
D-580 H tbutyl H H
Me
D-581 H tbutyl H H Me Me
D-582 H tbutyl H H Me Me
QMe QMe
Me Me
D-583 H tbutyl H H
Me Me
D-584 H tbutyl H H : Me
Me
Me' Me
D-585 H tbutyl H H : Me : Me
Me Me
D-586 H tbutyl H H Me Me
Me Me
D-587 H t-butyl : Me
M

@
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TABLE 49-continued

D-588 H tbutyl H H

£
£ K

T (Ayd

\|/
2\ />

D-577 ::: :
D-578 ::: Me
D-579 Me Me
D-580
Me
D-581 Me Me
D-582 Me Me
Me Me
D-583
Me Me
D-584 : Me
Me
Me Me
D-585 : Me : Me
Me Me
D-586

@

=
z

@
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TABLE 49-continued
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D-587 — Me
OW Wanw
\_/ Me
D-588 Me
O O
Me
TABLE 50
AN AN
—— (A |
R, R, / /
D-589 H  t-butyl : : :
D-590 H tbutyl H H
Me Me
D-591 H tbutyl H H : : . .
D-592 H tbutyl H H : : : .
D-593 H tbutyl H H . .
o . . . .
D-595 H tbutyl H H ; : :::
D-596 H tbutyl H H ; : ; :
D-597 H tbutyl H H ;: ::
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TABLE 50-continued

D-598 H tbutyl H H . .
D-599 H tbutyl H H
Q : Q :
Me M
D-600 H tbutyl H H : Me O

AN AN
| e |
F e
D-589 : Me ::: : :
Me
D-590
Me Me Me Me
D-591 :::
D-592 :::
D-593

D-595

D-596

= OO
-
-
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TABLE 50-continued

136

D-597

D-598

D-599
Q : Q :
Me Me
D-600 : Me O
TABLE 51
AN AN
——Apa T (Agb
R, R, Ry Ry / /
D-601 H tbutyl H H Me Me
Me
D-602 H tbutyl H H Me
Me
D-603 H tbutyl H H O : Me
D-604 H tbutyl H H ::: : :
D-605 H tbutyl H H ::: : :
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TABLE 51-continued
D-606 H tbutyl H H Me, Me Me,

D-607 H tbutyl H H Me, Me

D-608 H tbutyl H H ::: :::
Me
D-609 H tbutyl H H ::: :::

D-610 H tbutyl H H
Me Me

D-611 H tbutyl H H

D-612 H tbutyl H H ::: : :

D-601 Me Me
Me
D-602 Me
M
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TABLE 51-continued

D-603 O : Me
D-604 ::: : : ::: : :
D-605 ::: : : ; :
D-606 Me Me Me, Me
D-607 Me Me :::
D-608 ::: :::

Me
D-609 ::: :::

Me Me
D-610 : Me

Me
Me Me

D-611 :::
D-612 ::: : :
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TABLE 52
QAN AN
| —@n |
R, R Ry Ry F e
D613 H tbuyl H H C C
D614 H tbuyl H H E E
D615 H tbuyl H H . . . :
D616 H tbuyl H H Me :
D-617 H tbutyl H H Me, Me,
D618 H tbuyl H H ; S
D619 H tbuyl H H ; ;
D620 H tbuyl H H ; C
D621 H tbuyl H H ; :
D622 H tbuyl H H :
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TABLE 52-continued

D-623 H tbutyl H H O O :::
D-624 H tbutyl H H
Me

- ~
D-614 g

O
-0
Y
O

D-620
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TABLE 52-continued

D-621

D-622

- O O
D-624 :::

TABLE 53
I X
| |
R, Ry Ry Ry s s
D-625 H Phenyl H H ::: :::
D-626 H Phenyl H H ::: Me
D-627 H Phenyl H H Me Me
D-628 H Phenyl H H
Me
D-629 H Phenyl H H Me Me
D-630 H Phenyl H H Me Me

5
9

Me Me
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TABLE 53-continued

D-631 Phenyl H H
Me Me
D-632 Phenyl H H : Me
Me
Me Me
D-633 Phenyl H H : Me : Me
Me Me
D-634 Phenyl H H — Me /=\ Me
< Me < Me
\ /7 \., 7 \.
D-635 Phenyl H H Me
Me
D-636 Phenyl H H Me
Me
AN A
| e | @
F e
D-625 ::: :::
D-626 ::: Me
D-627 Me Me
D-628
Me
D-629 Me Me

-
-
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TABLE 53-continued

143

D-630 Me

o

=

D-631

$
$

D-632

&

D-633

D-634

=

@

D-635

D-636

o
2

5

@

Me

9

Me

Og @

@

@

5

TABLE 54

T (Apa
R, R Ry Ry

"

D-637 H Phenyl H H

D-638 H Phenyl H H

D-639 H Phenyl H H

sl
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TABLE 54-continued
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D-640 Phenyl H H ::: .
D-641 Phenyl H H . .
- o . . . .
D-643 Phenyl H H ; : :::
D-644 Phenyl H H ; : ; :
D-645 Phenyl H H :: ::
D-646 Phenyl H H . .
D-647 Phenyl H H
OQ : Q :
Me Me
D-648 Phenyl H H : Me O
Me Q
x A
| T (Az)c | —(Ayd
F F
D-637 : Me ::: : :
Me
D-638

<

Me { Me
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TABLE 54-continued

D-639

O
O
- o
= OO
5:
oS

D-645

D-646

D-647
Me Me
O~ Ho~<
D-648 Me O
e
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TABLE 55
I =
——Apa —(Axb
R, Ry Ry Ry s s
D-649 H Phenyl H H Me Me
Me
D-650 H Phenyl H H Me
Me
D-651 H Phenyl H H O : Me
D-652 H Phenyl H H ::: : : ::: : :
D-653 H Phenyl H H ::: : : ; :
D-654 H Phenyl H H Me, Me Me, Me
D-655 H Phenyl H H Me, Me :::
D-656 H Phenyl H H ::: :::
Me
D-657 H Phenyl H H ::: :::
Me Me
D-658 H  Phenyl

: Me
Me
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TABLE 55-continued

D-659 H Phenyl H H :::
D-660 H Phenyl H H ::: : :

AN A
| T |
/ /
D-649 Me Me
Q . O .
Me

D-650 Me
Me

Ty OX
VY OO
~0

D-653

D-654 Me Me Me, Me

D-655 Me  Me :::
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TABLE 55-continued
D-656 ::: :::
Me
D-657 ::: :::
D-658 :
Me Me
D-659 :::

D-660 ::: : :

TABLE 56
AN AN
| T (Apa | —(Axb
R, R Ry Ry a Va
D-661 H Phenyl H H C C
D-662 H Phenyl H H E E
D-663 H Phenyl H H O O O :
D-664 H Phenyl H H Me, :::
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TABLE 56-continued

D-665

D-666

D-667

D-668

D-669

D-670

D-671

D-672

Pheny!

Pheny!

Pheny!

Pheny!

Pheny!

Pheny!

Pheny!

Pheny!

D-661

D-662
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TABLE 56-continued

D-663

D-664

ofe

D-665

£

D-666

D-667

D-668

D-669

D-670

85522@@%
B L

D-671

D-672

£

O
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TABLE 57

2\ | />
2\ | />

5

:

R, R, R; Ry
D-673 H Methyl H Methyl ::: :::
D-674 H Methyl H Methyl ::: Me
D-675 H Methyl H Methyl Me Me
D-676 H Methyl H Methyl
Me
D-677 H Methyl H Methyl Me Me
—< ;> —< />—Me
D-678 H Methyl H Methyl Me
Me
Me Me
Me
D-679 H Methyl H Methyl
Me Me
D-680 H Methyl H Methyl : Me
Me
Me Me
D-681 H Methyl H Methyl : Me : Me
Me Me
D-682 H Methyl H Methyl Me Me
Me Me
D-683 H Methyl H Methyl : Me
M

@
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TABLE 57-continued

D-684 H Methyl H Methyl

£
= F

AN AN
| ——(Az)e | —(Ag)d
e Va
D-673 : : : :::
D-674 : : : Me
D-675 Me Me
D-676
Me
D-677 Me Me
—< ;} —< ;>— Me
D-678 Me
Me
Me Me
Me
D-679
Me Me
D-680 : Me
Me
Me Me
D-681 : Me : Me
Me Me
D-682

@
@

“ ]
™
"
g
g
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TABLE 57-continued

D-683 Me
Me
D-684 Me
Me

TABLE 358

AN
|  —@n | o
R, R, Rs Ry /
D-685 H Methyl H Methyl : Me ::: : :

D-686 H Methyl H Methyl

\ |/

D-688 H Methyl H Methyl

-0

Do B Maiyl Myl
O

Y

oS

D-690 H Methyl H Methyl . .

D-691 H Methyl H Methyl

D-693 H Methyl H Methyl

D-692 H Methyl H Methyl .
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TABLE 58-continued

1

N

4

D-694 H Methyl H Methyl

D-695 H Methyl H Methyl

D-696 H Methyl H Methyl

54

2
S84

/

l
b=
o
&

\

\\/
£

D-685

D-686

D-687

D-688

D-689

D-690

D-691

D-692

£ F

=

ole} %

=

S
03885

:

=
<

@
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TABLE 58-continued
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D-693 . ::
. \~. \~'
- \“ \“
D-696 : Me O
TABLE 59
X AN
- (Apa 7 (Ag)b
R, R, R, R, / /
D-697 H Methyl H Methyl Me Me
Me
D-698 H Methyl H Methyl Me
Me
D-699 H Methyl H Methyl O : Me
D-700 H Methyl H Methyl Me
Me
D-701 H Methyl H Methyl ::: : : ; :
D-702 H Methyl H Methyl Me, Me Me, Me

Y
Y
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TABLE 59-continued
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D-703 Methyl Methyl Me, Me : : :
D-704 Methyl Methyl : : : : : :
Me
D-705 Methyl Methyl ::: :::
Me Me
D-706 Methyl Methyl : Me
Me
Me Me
D-707 Methyl Methyl : : : . ll '
D-708 Methyl Methyl : : : O '
X \
| T (Az)c | —(Ayd
F F
D-697 Me Me
Me
D-698 :::

D-699

D-700

Me
(<]

@Me
M

(<]

M
M.
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TABLE 59-continued

_ co S
o U
v O O
A K
= O
O Oy

TABLE 60

——@Apa —(Axb

5
e

R, R Ry R,

»
»

D-709 H Methyl H Methyl

D-710 H Methyl H Methyl

ope
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TABLE 60-continued

D-711

D-712

D-713

D-714

D-715

D-716

D-717

D-718

D-719

D-720

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methyl

tEEii@@é

@5

ofe

=

<

Do b AR b

Oct. 30, 2008



US 2008/0268283 Al Oct. 30, 2008

TABLE 60-continued

AN
| T (Az)e —(Ayd
>~

»

Y W'
- \_/ \_/ \_/ @
Y
G S o
_ aY
_
_ @
_ W

Y
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TABLE 60-continued

D-720
Me

O
~

TABLE 61

T (Apa —(Ax)b

"
»

R, R, R, R,

D-721 H Isopropyl H Isopropyl

D-722 H Isopropyl H Isopropyl

@

@

sle¥e¥e

@

D-723 H Isopropyl H Isopropyl

D-724 H Isopropyl H Isopropyl

oleSicle

Me
D-725 H Isopropyl H Isopropyl Me Me
OM‘? OMe
D-726 H Isopropyl H Isopropyl Me Me
AQM‘? QMe
Me Me
D-727 H Isopropyl H Isopropyl
Me Me
D-728 H Isopropyl H Isopropyl : Me
Me
Me Me

Oct. 30, 2008



US 2008/0268283 Al
161
TABLE 61-continued
D-729 Isopropyl Isopropyl ::: : Me
Me
D-730 Isopropyl Isopropyl Me Me
‘Q_é . AQ_Q .
Me Me
D-731 Isopropyl Isopropyl Me
" AQ_Q .
Me
D-732 Isopropyl Isopropyl Me
" 4©_<
Me
x x
| | @
F y
D-721 : : : : : :
D-722 : : : Me
D-723 Me Me
D-724
D-725 Me Me
D-726 Me Me
Me Me
D-727
Me

<
:
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TABLE 61-continued

D-728 Me
SNy
Me Me
D-729 ::: : Me
Me
D-730 Me Me
Me Me
D-731 Me
Me
D-732 Me
O O~
Me

TABLE 62

T (Apa

2\ />
2\ | />

R, R, R, R,

D-733 H Isopropyl H Isopropyl

£

3
;

D-734 H Isopropyl H Isopropyl

<
5
<
<
5
<

D-735 H Isopropyl H Isopropyl

D-736 H Isopropyl H Isopropyl

D-737 H Isopropyl H Isopropyl

D-738 H Isopropyl H Isopropyl

3§ &8
5062
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TABLE 62-continued

D-739 Isopropyl Isopropyl ; : :::
D-740 Isopropyl Isopropyl ; : ; :
D-741 Isopropyl Isopropyl ; : : :
D-742 Isopropyl Isopropyl . .
D-743 Isopropyl Isopropyl
Q ' Q :
Me Me
D-744 Isopropyl Isopropyl : Me O
x AN
(A |
P F
D-733 : Me : : : : :
Me
D-734
Me Me Me Me
- i : . .
h : : ~
- ~

9
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TABLE 62-continued

D-739

=~ O
-

D-741

oo

D-743
Q : Q :
Me Me

TABLE 63

AN AN
T (Apa T (A)b
Ry R, Rs Ry / /

D-745 H Isopropyl H Isopropyl Me Me

QMe OMe
Me

D-746 H Isopropyl H Isopropyl Me

M

D-747 H Isopropyl H Isopropyl : Me

Me Me
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TABLE 63-continued

D-748 H Isopropyl H Isopropyl Me
Me
D-749 H Isopropyl H Isopropyl ::: : : ; :

Me, Me

D-751 H Isopropyl H Isopropyl Me  Me
M
M

D-750 H Isopropyl H Isopropyl

D-752 H Isopropyl H Isopropyl :::
e

D-753 H Isopropyl H Isopropyl :::
e Me
Me
Me

D-754 H Isopropyl H Isopropyl
Me Me
D-755 H Isopropyl H Isopropyl i

D-756 H Isopropyl H Isopropyl ::: : :

~)
~
~
~
~)

Oct. 30, 2008



US 2008/0268283 Al Oct. 30, 2008
166

TABLE 63-continued

AN AN
| T (Az)e | —(Ayd
a e a
D-745 Me Me
Me
D-746 Me
Me
D-747 O : Me
D-748 Me
Me
D-749 : : : : : ; :
D-750 Me, Me Me, Me
D-751 Me, Me : : :
D-752 : : : : : :
Me
D-753 : :: : : :
Me Me
D-754

Me

o
Y

Me
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TABLE 63-continued

D-755 :::
D-756 : : : : :
TABLE 64
X \
T (Apa —(Ab
R, R, R4 / /
D-757 H Isopropyl Isopropyl : : : : : :
D-758 H Isopropyl Isopropyl g g
D-759 H Isopropyl Isopropyl O O O : : :
D-760 H Isopropyl Isopropyl Me, : : :
D-761 H Isopropyl Isopropyl Me, Me
D-762 H Isopropyl Isopropyl ; : : :
D-763 H Isopropyl Isopropyl ; ;
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TABLE 64-continued

D-764

D-765

D-766

D-767

D-768

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

Isopropyl

05988
Y4 b

=

1 (Az)e

"

T Ayd

"

D-757

D-758

D-759

D-760

D-761

@@E&é

A &

=

ol
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TABLE 64-continued
D-762 ; C
D-763 ; ;
D-764 ; C
D-765 C
D-766 C
Y, —)
D-768
TABLE 65
AN X X \
| e | e | e —— (a9
R, R, Ry R, e F P V%
D-769 Cy- H H H ::: ::: ::: C
lclic;(_yl
D-770 Cy- H H H Me Me
L= ~ ~) ~
D-771 Cy- H H H Me Me Me Me
lclic;(_yl
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TABLE 65-continued

Oct. 30, 2008

x A X I
| ——an | | T | @
R, R, Rs Z e F P
D-772 Cy- H H H
clo-
hexyl Me Me
D-773 Cy- H H H Me Me Me Me
clo-
hexyl
Me Me
D-774 Cy- H H H Me Me
clo-
hexyl
Me Me
Me' Me Me Me
Me Me
D-775 Cy- H H H
clo- Me Me Me Me
hexyl
D-776 Cy- H H H Me Me
clo-
hexyl
Me Me
Me' Me Me Me
D-777 Cy- H H H Me Me Me Me
clo-
hexyl
Me Me Me Me
D-778 Cy- H H H Me — Me
clo- / \
hexyl Me \\ /, Me
Me Me
D-779 Cy- H H H Me Me
clo-
heXyl " AO_QM‘? " AQ_QM‘?
Me Me
D-780 Cy- H H H Me Me
clo-
hexyl Me 4©_< Me 4®_<
Me Me
TABLE 66
R, Ry R; Ry \ \
—— (A |
F F

D-781 Cyclohexyl H H H :

%
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TABLE 66-continued

D-782

D-783

D-784

D-785

D-786

D-787

D-788

D-789

D-790

D-791

D-792

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl
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TABLE 66-continued

AN
/@(As)c |
F Vs
D-781 : Me : : : : :

D-782

/

D-783

O
-0

" O

" OO
-

D-789

D-790

D-791
Me Me
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TABLE 66-continued

D-792 : Me
Me
TABLE 67
R, R, R; R4 \ \
T (Apa T (Ag)b
F F
D-793  Cyclohexyl H Cyclohexyl H ::: :::
D-794  Cyclohexyl H Cyclohexyl H ::: Me
D-795 Cyclohexyl H Cyclohexyl H Me Me
D-796  Cyclohexyl H Cyclohexyl H
Me
D-797 Cyclohexyl H Cyclohexyl H Me Me
4@ OMe
D-798  Cyclohexyl H Cyclohexyl H Me Me
QMe QMe
Me Me
D-799  Cyclohexyl H Cyclohexyl H
Me Me
D-800  Cyclohexyl H Cyclohexyl H : Me
Me
Me Me
D-801  Cyclohexyl H  Cyclohexyl Me Me

.
0

Me

Me
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TABLE 67-continued

D-802  Cyclohexyl H Cyclohexyl H

Og @

z

@

39

@

@

D-803  Cyclohexyl H Cyclohexyl H

@

£
£

D-804  Cyclohexyl H Cyclohexyl H

99
%

AN AN
| e |
/ /
D-793 :: : : : :
D-794 :: : Me
D-795 Me Me
D-796
@ O .
D-797 Me Me
4@ 4@ .
D-798 Me Me
Q . Q .
Me Me
D-799
4®7 . 4®7 .
D-800 : Me
Me
Me Me
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TABLE 67-continued

D-801

(<]

: Me : Me
M Me
D-802 Me

Me

Oct. 30, 2008

D-803 Me
Me
D-804 Me
Me
TABLE 68
R, R, R, R, \ \
T (Apa T (A)b
/ /
D-805 Cyclohexyl H Cyclohexyl H : Me ::: : :
Me
D-806  Cyclohexyl H Cyclohexyl H
Me Me Me Me
D-807 Cyclohexyl H Cyclohexyl H ::: . .
D-808  Cyclohexyl H Cyclohexyl H ::: .
D-809  Cyclohexyl H Cyclohexyl H . .
D-810  Cyclohexyl H Cyclohexyl H . . . .
D-811 Cyclohexyl H Cyclohexyl H :::

-5
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TABLE 68-continued

Oct. 30, 2008

D-812

D-813

D-814

D-815

D-816

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl

Cyclohexyl H

Cyclohexyl H

Cyclohexyl H

Cyclohexyl H

Cyclohexyl H

D-805

D-806

D-807

D-808

D-809

D-810
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TABLE 68-continued

Oct. 30, 2008

D-811

-
-

D-813

h . \ .
D-815
Q '
Me
D-816 : Me
Me

9%

Me

FEYRS

TABLE 69

R, R, Ry Ry \ \
| ——(Apa | —(Ab
s A
D-817 4-t- H H H
butylphernyl @
D-818 4-t- H H H Me
butylphernyl E
D-819 4-t- H H H Me Me
butylphernyl E E
D-820 4-t- H H H
butylphernyl Me
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TABLE 69-continued

D-821 4-t- H H H Me
butylphernyl

£

£

>
<Xl

D-822 4-t- H H H
butylphernyl

=

Me

=

D-823  4-trimethyl H H H
silylphenyl

£

29
ofle

D-824 4-trimethyl H H H
silylphenyl

D-825 4-trimethyl H H H
silylphenyl

£ K
£ F

D-826 4-trimethyl H H H
silylphenyl

@

=
=

@

D-827 4-trimethyl H H H
silylphenyl

z
z

@

D-828 4-trimethyl H H H
silylphenyl

£
= F

4, SYRIPY
@ Y

D-817
D-818 Me
D-819 e Me
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TABLE 69-continued

D-820 :::
D-821 Me
e
D-822 Me
QMe
Me
D-823
O
D-824

D-825

58,8,

=

=

=

D-826 —\ Me e\ Me
/ Me / Me
\ /7 \ \ 7/ \
Me Me
D-827 Me
OMe ‘Q—QM‘:
Me
D-828 Me
<O <O
Me
TABLE 70
R, R, R, R, N N
| @ |
/ Vs
D-829 4-cyano H H H

phenyl

@

nal
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TABLE 70-continued

D-830

D-831

D-832

D-833

D-834

D-835

D-836

D-837

D-838

D-839

D-840

4-cyano
phenyl

4-cyano
phenyl

4-cyano
phenyl

4-cyano
phenyl

4-cyano
phenyl

4-trifluoro
methylphenyl

4-trifluoro
methylphenyl

4-trifluoro
methylphenyl

4-trifluoro
methylphenyl

4-trifluoro
methylphenyl

4-trifluoro
methylphenyl
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TABLE 70-continued

x A
| T A /@(A@d
A /
D-829 : Me ::: : :
Me

D-830

D-831

D-832

D-833

D-834

:

Q.
O
O
R O
Ve Sy
= :

D-839
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TABLE 70-continued

182

D-840 : Me O
TABLE 71
R, R, Ry Ry \ \
T (Apa —(Ay)b
F A
D-841 2-quinolyl H H H Me Me
QMe AGM‘?
Me
D-842 2-quinolyl H H H Me
Me
D-843 2-quinolyl H H H O : Me
D-844 2-quinolyl H H H ::: : : ::: : :
D-845 2-quinolyl H H H ::: : : ; :
D-846 2-quinolyl H H H Me, Me Me Me
D-847 3-iso H H H Me, Me
quinolyl
D-848 3-iso H H H
quinolyl
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TABLE 71-continued

183

D-849

D-850

D-851

D-852

3-iso
quinolyl

3-iso
quinolyl

3-iso
quinolyl

3-iso
quinolyl

ol
yol
Shas

AN
T (Az)c
P4

D-841

D-842

D-843

D-845

Me
Me
Me

00
00
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TABLE 71-continued

D-846 Me Me,

ot

D-847 Me, Me :: :
N i : ‘ . .

D-849 F F

-
o oA
~

‘&
RelRs)

D-851

-~

TABLE 72
R, R, Rz Ry \ \
- @Apa T (A2)b
Va e

S . M‘ e. . ‘ .
Me
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TABLE 72-continued

D-854

D-855

D-856

D-857

D-858

D-859

D-860

D-861

D-862

D-863

D-864

l-adamanthyl H H H

1-pyrenyl H H H

1-pyrenyl H H H

ola
<lelep

1-pyrenyl H H H

Z O,
= g g
/z\ﬂg

Me

1-pyrenyl H H H

O

31
)

5]

1-pyrenyl H H H

sle
$

1-pyrenyl H H H

% £
£

;Oz

£

1-pyrenyl H H H

M¢’ Me

1-pyrenyl H H H —N

&
04

1-pyrenyl H H H

Si—Me
\

O

/21'\

=7 g
<

=7 g

1-pyrenyl H H H

e

T (Agd

2\ | />
2\ />

D-853

z

Me
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TABLE 72-continued

D-854 g g
h ~ ~
D-856 Me
< > /
(0]
D-857 Me Me
/ /
N N
\ \
Me Me
D-858
CF3 F
D-859
CN CN
D-860 Me Me Me
Me
D-861 ; Me Me : : : Me
& Me Me
D-862 —N : : :
D-863 /Me Me
Si—Me Si—Me
\
Me Me
D-864
Me
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e

5

5

TABLE 73
R, R, Ry Ry \ \
T (Apa T (Ag)b
/ /
D-865 H Cyclohexyl H H ::: :::
D-866 H Cyclohexyl H H ::: Me
D-867 H Cyclohexyl H H Me Me
D-868 H Cyclohexyl H H
Me
D-869 H Cyclohexyl H H Me Me
D-870 H Cyclohexyl H H Me Me
Me Me
D-871 H Cyclohexyl H H
Me Me
D-872 H Cyclohexyl H H : Me
Me
Me Me
D-873 H Cyclohexyl H H : Me : Me
Me Me
D-874 H Cyclohexyl H H Me Me
Me Me
D-875 H Cyclohexyl H H : Me
M

@
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TABLE 73-continued

D-876 H Cyclohexyl H H

£
£ F

T Aad

2\ | />
2\ />

D-865 : : : : : :
D-866 : : : Me
D-867 Me Me
D-868
D-869 Me Me
D-870 Me Me
Me Me
D-871
Me Me
D-872 : Me
Me
Me Me
D-873 : Me : Me
Me Me
D-874

@
@

=
g
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TABLE 73-continued

D-875 Me
Me
D-876 Me
YA
Me
TABLE 74
R, R, R; Ry AN AN
——(Apa —(Ay)b
A F
D-877 H Cyclohexyl H H : Me ::: : :
Me
D-878 H Cyclohexyl H H
Me Me Me Me
D-879 H Cyclohexyl H H ::: . .
D-880 H Cyclohexyl H H ::: .
D-881 H Cyclohexyl H H . .
D-882 H Cyclohexyl H H . . . .
D-883 H Cyclohexyl H H ; : :::
D-884 H Cyclohexyl H H ; : ; :
D-885 H Cyclohexyl H H ;: ;:
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TABLE 74-continued

D-886 H Cyclohexyl H H

;
:

D-887 H Cyclohexyl H H

@

D-888 H Cyclohexyl H H

2
9

AN AN
| e | @
F F
D-877 : Me C C
Me
D-878
Me Me Me Me
D-879 C
D-880 C
D-881

D-883

D-884

Y 09T

= OO
-
-
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TABLE 74-continued

IRCAS TRt

-

D-887
Q : Q :
Me Me

D-888 : Me
Me

TABLE 75
R, R R, \
T (Apa T (Ag)b

/ /
H Cyclohexyl H
H Cyclohexyl H : : : :
H Cyclohexyl H . :
H Cyclohexyl H : : : : : ::: : :
H Cyclohexyl H : : : : : ; :
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TABLE 75-continued
H Cyclohexyl H H Me, Me Me,

H Cyclohexyl H H Me, Me

H Cyclohexyl H H

H Cyclohexyl H H

H Cyclohexyl H H
Me Me

H Cyclohexyl H H

~
~
AN
0~
~

H Cyclohexyl H H ::: : :

2\|/>
\|/
£

Me
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TABLE 75-continued

086
S

£
£

Me,

£

e
e
e
e

£
£

o]
e
0 &

£

>y

5
£
£ K

)"
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TABLE 76
R, R, Ry Ry \ \
——(Apa —(Ab
F /

D-901 H Cyclohexyl H H ::: :::
D-902 H Cyclohexyl H H g g
D-903 H Cyclohexyl H H O O O :::
D-904 H Cyclohexyl H H Me, :::
D-905 H Cyclohexyl H H Me, Me
D-906 H Cyclohexyl H H ; :::
D-907 H Cyclohexyl H H ; ;
D-908 H Cyclohexyl H H ; :::
D-909 H Cyclohexyl H H ; :::
D-910 H Cyclohexyl H H ‘ :::
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TABLE 76-continued

D-911 H Cyclohexyl H H O

D-912 H Cyclohexyl H H

O
x

—— (A |
/

O

"

Y G T Ve
OO0 O
- g
G S o

)

D-908 :::
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TABLE 76-continued

D-909 ;
D-910 ‘

D-911

g
‘O
RN

D-912 :::

TABLE 77

R, R, R, R, AN
——(Apa |
/

D-913 Methyl H Isopropyl H

»

D-914 Methyl H Isopropyl H

23, 0

D-915 Methyl H Isopropyl H e Me
D-916 Methyl H Isopropyl H

O
D-917 Methyl H Isopropyl H Me Me
D-918 Methyl H Isopropyl H Me Me

Me Me
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TABLE 77-continued

197

D-919 Methyl Isopropyl H
Me Me
D-920  Methyl Isopropyl H : Me
Me
Me Me
D-921 Methyl Isopropyl H : Me : Me
Me Me
D-922  Methyl Isopropyl H Me Me
Me Me
D-923  Methyl Isopropyl H Me
Me
D-924  Methyl Isopropyl H Me
Me
A x
T (Ag)e 7 (Agd
/ F
D-913 ::: : : :
D-914 :: : Me
D-915 Me Me
D-916
Me
D-917 Me Me

>

£

o

£
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TABLE 77-continued
D-918 Me Me
AQ;M‘? AQM‘?
Me Me
D-919
OMe 4©7Me
D-920 Me
Sauyet
Me Me
D-921 : Me : Me
Me Me
D-922 Me Me
Me Me
D-923 Me
Me
D-924 Me
O <O
Me

TABLE 78

T (Apa

»

T (Az)b

»

D-925 Methyl H Isopropyl H : Me
Me
D-926 Methyl H Isopropyl H
Me Me
D-927 Methyl H Isopropyl H : : :

T
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TABLE 78-continued

D-928  Methyl Isopropyl H : : : .
D-929  Methyl Isopropyl H . .
D-930  Methyl Isopropyl H . . . .
D-931 Methyl Isopropyl H ; : : : :
D-932  Methyl Isopropyl H ; : ; :
D-933  Methyl Isopropyl H : : : :
D-934  Methyl Isopropyl H . .
D-935 Methyl Isopropyl H
Me Me
Me Me
D-936 Methyl Isopropyl H Me
: 3
Me
IS A
T (Az)e —(Ag)d
Z /

D-925

D-926

: Me
Me
Me % Me

o

Me
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TABLE 78-continued

D-927

O
O
- o
OO0
-
e
oS

D-933

D-934

D-935
Q : OQ :
Me Me
D-936 Me
: 3
Me
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TABLE 79
AN X
——(Apa —(Ab
R, R, R, R, / /
D-937 t-bytyl H Isopropyl H ::: :::
D-938 t-bytyl H Isopropyl H ::: Me
D-939 t-bytyl H Isopropyl H Me Me
D-940 t-bytyl H Isopropyl H
Me
D-941 tbytyl H Isopropyl H Me Me
D-942  tbytyl H Isopropyl H Me Me
Me Me
D-943  tbytyl H Isopropyl H
Me Me
D-944  t-bytyl H Isopropyl H : Me
Me
Me Me
D-945 t-bytyl H Isopropyl H : Me : Me
Me Me
D-946 t-bytyl H Isopropyl H /=\ Me Me
\ /" @
Me Me
D-947 t-bytyl H Isopropyl H Me
Me
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TABLE 79-continued

D-948  t-bytyl H Isopropyl H

£
£ K

——Aad

\|/
2\ />

D-937 ::: : : :
D-938 : : : Me
D-939 Me Me
D-940
Me
D-941 Me Me
—< ;> —< ;>— Me
D-942 Me Me
Me Me
D-943

90
OO

5
£

D-945 : Me
Me

D-946 — Me

£ K

£

=
N
g
“ ]
N
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TABLE 79-continued

D-947

Me
Me
D-948 Me

Me

TABLE 80
AN AN
T (Apa T (Az)b
R, R R, R4 / /
D-949 t-bytyl H Isopropyl H : Me : : : : :
Me
D-950 t-bytyl H Isopropyl H
Me Me Me Me
D-951 t-bytyl H Isopropyl H : : : . .
D-952  t-bytyl H Isopropyl H : : : .
D-953 t-bytyl H Isopropyl H . .
o . . . .
D-955 t-bytyl H Isopropyl H ; : : : :
D-956 t-bytyl H Isopropyl H ; : ; :
D-957 tbytyl H />:

Isopropyl H : :
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TABLE 80-continued

D-958 t-bytyl H Isopropyl H . .
D-959 t-bytyl H Isopropyl H
Q ' OQ g
Me M
D-960 t-bytyl H Isopropyl H : Me O

AN AN
| T (As)e | ——(Agd
F F
D-949 : Me ::: : :
Me
D-950
Me’ Me Me Me
D-951 C
D-952 C
D-953

D-955

D-956

OO
-
-
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TABLE 80-continued

D-957 : : : :
- . \ . . \ .
D-959
OQ g Q :
Me Me
D-960 : Me O

TABLE 81
No Rs Rg R, Rg As
D-961 —H —H —H —H —Me
D-962 —H —H —H —H —Me
D-963 —H —H —H —H Me
~
Me
D-964 —H —H —H —H _\
Me
D-965 —H —H —H —H Me
Aé Me
Me
D-966 —Me —H —Me —H Me
Ae Me
Me
D-967 —Me —Me —Me —Me Me
~
Me
D-968 Me —H Me —H —Me
"
Me Me

D-969 —H —Me —H —Me ‘\_\;
Me
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D-970 —H —H Me
_é e
Me
No Ag A, Ag
D-961 —Me —Me —Me
D-962 Me —Me Me
Me Me
D-963 Me Me Me
Me Me Me
D-964 —Me \ —Me
Me
D-965 Me Me Me
—éMe —éMe %Me
Me Me Me
D-966 Me Me Me
—éMe —éMe —eMe
Me Me Me
D-967 Me Me Me
Me Me Me
D-968 Me —Me Me
M M

D-969 ‘\_\;

Me ‘\_\—M
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D-970 Me Me Me
—é Me —é Me —é Me
Me Me Me
TABLE 82
No Rs Re R, Rg As .
D971 —H —H —H —H —Me

D972 —MH —H —H
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TABLE 82-continued

As

Rg

R,

Rs

No

Pl

Me
Me

4<

Pl

—H —H —Me
—H —H Me
Me

—H
—H

—H
—H

D-973
D-974

Me

. Me .
Me

Me,

Me

Me
—QMe
(1 .

Me,

Me

_eMe
Me

—H —H —H —H

D-975

Me

— e

Me

—H —H —H —H Me
—

D-976

Me

Me

Me

Me :
Me
: M
M

Me

_<

Me

Me

-H —H —H —H

D-977

Me

Me

Me

3]
Me
3]

e

= =

—Me

Me

Me
M

D978 —Me —H —Me —H —Me : Me
Me
e :<

Me

—Me —Me —Me

D-979

—Me —H —Me —H Me

D-980

TABLE 83

Rg

R,

Rs

No

—Me

-H —H —H —H

D-981

—H —H —H —H

D-982

N—

—Me

N—

—H —H —H —H —Me

D-983
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TABLE 83-continued

As

Rg

R,

Rs

No

< S_/>
O

Me

‘<

D94 —H —H —H —H

Me

(<]

M
_QM
Me
M

(<]

O

(<]

M.
_éM
M

(<]

D9%s —H —H —H —H

C

\

Me

‘<

D96 —H —H —H —H

\

Me

/

Me

\

Me

4<

\

Me

4<

D97 —H —H —H —H

/

Me

/

Me

—Me

O

—Me

—H

—H —Me

D-988 —Me

\_/

Me
Me

_<

/

\

Me
Me

‘<

D99 —MH —H —H —H

Me
—QMe
Me

Me
AQMe
Me

D% —MH —H —H —H

TABLE 84

R¢ R, Ry

Rs

No

N 2N D N N

Me
Me

~-
~-

N—

s s s s s

f f f f f
s s s s s

f f f f f
s s s s s

f f f f f
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TABLE 85-continued

No Rs R¢ R, Rg As A, Ag

(<]

As
D-1007 —H —H —H —H Me — M
@N AC% \ / N
M

(<]

D-1008 —H —H —H —H e —N

O d \

(<]

z,
|

(<]

0 A

(<]

=

D-1010 —Me —H —Me —H

Z

(<] —

O g~

(<]

AN

M
M
M
D-1009 —H —H —H —H Me
M
M
M

TABLE 86
No Rs R¢ R, Rg As Ag A, Ag
D-1011 —H —H —H —H Me Me
N N
@ \
Me Me
Me Me
D-1012 —H —H —H —H Me 4<i1> Me —N
w \ 7/ w 7/
Me Me

D-1013 —H —H —H —H Me N= Me N—

Me Me
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TABLE 87-continued

No Rs R¢ R; R As Ag A, Ag
RASVIaTAT S
e <\ /S : N\ /
D-1030 —H —H —H —H : Me N=\N : Me N=\N
Me OJ Me —@—//
TABLE 88
No Rs R¢ R; Ry As Ag
= < 0 <
~ =0 U U
~ <0 <0 U
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No Ry R; R, Ry A A A, Ag
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TABLE 89-continued

No Rs Rs R, Rg As

>
=)
s

D-1044 —H —H —H —H -

7
x
2

D-1045 —H —H —H —H

“
AN

| j | j
X x 7 x
7
x

D-1046 —H —H —H —H

z,
|

“
AN

D-1047 —H —H —H

7
x
2

D-1048 Me —H Me —H

7
AN

D-1049 —H —H —H —H

z,
|

7
AN

Z
.
Z
\|

<y

D-1050 —H —H —H —H

7
X
2

z,
|

z,
|

“ Z
\Z N

Z
| >
| | | I
Z 2 Nk §

AN
Z
N

\ 7/

7
x
2

i ]
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[0062] In the aromatic amine derivative of the present
invention, since the aryl group (in particular, a benzene ring),
the alkyl group, the cycroalkyl group or the heterocyclic
group is connected to a diaminocrysene structure as a light
emission center, an association between the compounds is
prevented, resulting in a prolonged lifetime thereof. More-
over, because coupling a bulky substituent to the chrysene
backbone structure increases a steric repulsion against the
amine structure, the lifetime prolongs further.

[0063] Further, the aromatic amine derivatives have a
strong fluorescence in a solid state, and are excellent in an
electric field light emission, which leads to a fluorescent
quantum efficiency as high as 0.3 or more. In addition, the
aromatic amine derivatives of the present invention exhibit
not only excellent capabilities of injecting and transporting
holes from the metal electrode or organic thin film layers, but
also excellent capabilities of injecting and transporting elec-
trons from the metal electrode or organic thin film layers and,
therefore, are usefully employable as light emitting materials,
particularly doping materials for organic EL devices.

Besides, the aromatic amine derivatives of the present inven-
tion may be used together with other hole transporting mate-
rials, electron transporting materials or doping materials.

[0064] Theorganic EL device of the present invention com-
prises one or plural organic thin film layers sandwiched
between an anode and a cathode. In the case of one layer type,
a light emitting layer as the organic thin film layer is sand-
wiched between the anode and cathode. The light emitting
layer contains the light emitting material and may further
contain a hole injecting material and an electron injecting
material in order to transport holes injected from the anode or
electrons injected from the cathode to the light emitting mate-
rial. The aromatic amine derivatives of the present invention
have an enhanced light emitting property and excellent hole
injecting capability and hole transporting capability as well as
excellent electron injecting capability and electron transport-
ing capability and, therefore, can be employed as a light
emitting material or a doping material in the light emitting
layer.
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[0065] Intheorganic EL device ofthe present invention, the
light emitting layer contains the aromatic amine derivative of
the present invention in an amount of preferably 0.1 to 20%
by weight and more preferably 1 to 10% by weight. Further,
the aromatic amine derivatives of the present invention
exhibit not only an extremely high fluorescent quantum effi-
ciency but also high hole transporting capability and electron
transporting capability, and further are capable of forming a
uniform thin film, so that the light emitting layer may be
formed from the aromatic amine derivatives only.

[0066] On the other hand, in the case where the organic EL.
device of the present invention comprises two or more
organic thin film layers having at least the light emitting layer
which are sandwiched between the cathode and anode, the
organic thin film layers preferably include an organic layer
containing the aromatic amine derivative of the present inven-
tion as an essential component which is provided between the
anode and the light emitting layer. Such an organic layer may
be a hole injecting layer, a hole transporting layer, etc.
[0067] Further, in a case where the aromatic amine deriva-
tive of the present invention is employed as a doping material,
it is preferable that at least one kind selected from the group
consisting of anthracene derivatives of a following general
formula (3), anthracene derivatives of a following general
formula (4) and pyrene derivatives of a following general
formula (5) is employed as a host material.

&)

Al‘l_

L (Xz)f/

[0068] Inthe general formula (3), X, and X, each indepen-
dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 50 carbon atoms, a substituted or
unsubstituted aryl group having 5 to 50 ring carbon atoms, a
substituted or unsubstituted aralkyl group having 6 to 50 ring
carbon atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 ring carbon atoms, a substituted or unsubsti-
tuted alkoxyl group having 1 to 50 ring carbon atoms, a
substituted or unsubstituted aryloxy group having 5 to 50 ring
carbon atoms, a substituted or unsubstituted arylamino group
having 5 to 50 ring carbon atoms, a substituted or unsubsti-
tuted alkylamino group having 1 to 20 carbon atoms, a sub-
stituted or unsubstituted heterocyclic group having 5 to 50
ring carbon atoms or a halogen atom; e and f each indepen-
dently represents an integer of 0 to 4; when e or fis 2 or
greater, X, and X, may be the same with or different from
each other.

[0069] Ar, and Ar, each independently represents a substi-
tuted or unsubstituted aryl group having 5 to 50 ring carbon
atoms or a substituted or unsubstituted heterocyclic group
having 5 to 50 ring carbon atoms; at least one of Ar, or Ar,
represents a substituted or unsubstituted aryl group with a
condensed ring and having 10 to 50 ring carbon atoms; and m

Oct. 30, 2008

represents an integer of 1 to 3. When m is 2 or greater, a group
within the above parentheses: [ | may be the same with or
different from each other.

[0070] Specific examples and substituents of the X, X,
Ar and Ar, are the same as those explained about the forego-
ing general formula (1).

— @)
— ) Xpe
\ /
Ary \ /

X _/

— Ar
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U(X3)g

| Ko

[0071] In the general formula (4), X, to X; each indepen-
dently represents a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 50 carbon atoms, a substituted or
unsubstituted aryl group having 5 to 50 ring carbon atoms, a
substituted or unsubstituted aralkyl group having 6 to 50 ring
carbon atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 ring carbon atoms, a substituted or unsubsti-
tuted alkoxyl group having 1 to 50 carbon atoms, a substituted
or unsubstituted aryloxy group having 5 to 50 ring carbon
atoms, a substituted or unsubstituted arylamino group having
5 to 50 ring carbon atoms, a substituted or unsubstituted
alkylamino group having 1 to 20 carbon atoms, a substituted
or unsubstituted heterocyclic group having 5 to 50 ring car-
bon atoms or a halogen atom; e, f, and g each independently
represents an integer of 0 to 4. When e, f, or g is 2 or greater,
X, X, and X; may be the same with or different from each
other.

[0072] Ar, represents a substituted or unsubstituted aryl
group with a condensed ring and having 10 to 50 ring carbon
atoms and Ar’ represents a substituted or unsubstituted aryl
group having 5 to 50 ring carbon atoms; n represents an
integer of 1 to 3. When n is 2 or greater, a group within the
above parentheses: [ | may be the same with or different from
each other. Specific examples and substituents ofthe X, to X5,
Ar, and Ar; are the same as those explained about the fore-
going general formula (1).

[0073] Specific examples of anthracene derivative repre-
sented by the general formulae (3) and (4) will be illustrated
below, though not particularly limited thereto.

AN1
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[0074] In the general formula (5), Ars and Ar, each repre-
sents a substituted or unsubstituted aryl group having 6 to 50 -continued
ring carbon atoms; L, and L, each independently represents a
substituted or unsubstituted phenylene group, a substituted or
unsubstituted naphthalenylene group, a substituted or unsub-

stituted fluorenylene group or a substituted or unsubstituted
dibenzosilolylene group; ‘

s represents an integer of 0 to 2, p represents an integer of 1 to

4, q represents an integer of 0 to 2 and r represents an integer Q
of' 0to 4; and L, or Ars bonds to any one of 1 to 5 position of
pyrene, also L, or Ar, bonds to any one of 6 to 10 position Q

thereof,

however, when p+r is an even number, Ar,, Ar,, L, and L,
satisfy a following requirement (1) or a requirement (2):

(1) Ars=Arg and/or L, =L, (wherein = means that each group
has a different structure)

(2) when Ars=Ar,, and L, =L,

(2-1) s=q and/or p=r, or

(2-2) when s=q, and p=r,

(2-2-1) both L, and L, or pyrene each bond respectively to
different positions of Ar; and Ar,, or

(2-2-2) both L, and L, or pyrene each bonds respectively to
the same position of Ars and Ar,, excluding a case where both
L, and L, or both Ars and Arg bond to 1 and 6 positions
thereof, or 2 and 7 positions thereof.

[0075] Specific examples and substituents of the Ars, Arg,
L and L, are the same as those explained about the foregoing
general formula (1).

[0076] Specific examples of the pyrene derivative repre-
sented by the general formula (5) will be illustrated below,
though not particularly limited thereto.
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-continued

[0077] Examples of the organic EL device of a multilayer
type include those having multilayer structures such as (an
anode/a hole injecting layer/a light emitting layer/a cathode),
(an anode/a light emitting layer/an electron injecting layer/a
cathode) and (an anode/a hole injecting layer/a light emitting
layer/an electron injecting layer/a cathode).

[0078] The multilayers may also optionally contain, in
addition to the aromatic amine derivatives of the present
invention, conventionally known materials such as light emit-
ting materials, doping materials, hole injecting materials and
electron injecting materials according to requirements. The
organic EL device having such a multilayer structure can be
prevented from suffering from deterioration in luminance and
lifetime due to quenching. If required, the light emitting
materials, doping materials, hole injecting materials and elec-
tron injecting materials may be used in combination with
each other. The use of the doping materials enables the result-
ant device to be improved in luminance of light emission and
efficiency of light emission, and further emit a red color light
or a blue color light. Further, in the organic EL device of the
present invention, the hole injecting layer, the light emitting
layer and the electron injecting layer may respectively have a
multilayer structure including two or more layers. In these
cases, a layer injecting holes from the electrode is called as a
hole injecting layer, and a layer for accepting the holes from
the hole injecting layer and transporting the holes to the light
emitting layer is called as a hole transporting layer. Also, a
layer injecting electrons the electrode is called as an electron
injecting layer, and a layer transporting for accepting the
electrons from the electron injecting layer and transporting
the electrons to the light emitting layer is called as an electron
transporting layer. Those respective layers may be selectively
used according to various factors such as energy level of the
materials used, heat resistance, and adhesion to the organic
thin film layers or the metal electrodes.

[0079] Examples of the host material or the doping material
besides the foregoing general formulae (3) to (5) employable
for the light emitting layer together with the aromatic amine
derivative of the present invention include condensed mass
aromatic compound such as naphthalene, phenanthrene,
rubrene, anthracene, tetracene, pyrene, perylene, chrysene,
decacyclene, coronene, tetraphenylcyclopentadiene, pen-
taphenyl cyclopentadiene, fluorene, spiro fluorene, 9,10-
diphenylanthracene,  9,10-bis(phenyl-ethynyl)anthracene,

P21
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1,4-bis(9'-ethynyl anthracenyl)benzene and those deriva-
tives; organometallic complex such as tris(8-quinolinolat)
aluminium, bis-(2-methyl-8-quinolinolat)-4-(phenylpheno-
linat) aluminum, etc.; triarylamine derivative, styryl amine
derivative, stilbene derivative, coumarine derivative, pyran
derivative, oxazone derivative, benzothiazole derivative, ben-
zoxazole derivative, benzimidazole derivative, pyrazine
derivative, cinnamate ester derivative, diketo pyrrolopyrrole
derivative, acridone derivative, quinacridon derivative, etc.;
though not particularly limited thereto.

[0080] The hole injecting material is preferably made of
compounds which have a good hole transporting capability as
well as excellent capabilities of accepting holes injected from
the anode and injecting the holes into the light emitting layer
or light emitting material, prevent excited particles produced
in the light emitting layer from moving into the electron
injecting layer or electron injecting material, and exhibit an
excellent capability of forming a thin film. Specific examples
of'the hole injecting material include phthalocyanine deriva-
tives, naphthalocyanine derivatives, porphyrin derivatives,
oxazole, oxadiazole, triazole, imidazole, imidazolone, imida-
zole thione, pyrazoline, pyrazolone, tetrahydroimidazole,
hydrazone, acyl hydrazone, polyaryl alkanes, stilbene, buta-
diene, benzidine-type triphenyl amine, styryl amine-type
triphenyl amine, diamine-type triphenyl amine and deriva-
tives thereof, as well as polyvinyl carbazoles, polysilanes, and
high molecular materials such as electro-conductive poly-
mers, though not particularly limited thereto.

[0081] Among those hole injecting materials usable in the
organic EL device of the present invention, more effective
hole injecting materials are aromatic tertiary amine deriva-
tives and phthalocyanine derivatives.

[0082] Specific examples of the aromatic tertiary amine
derivatives include triphenyl amine, tritolyl amine, tolyl-
diphenyl amine, N,N'-diphenyl-N,N'-(3-methylphenyl)-1,1'-
biphenyl-4,4'-diamine, = N,N,N',N'-(4-methylphenyl)-1,1'-
phenyl-4.4'-diamine, N,N,N',N'-(4-methylphenyl)-1,1'-
biphenyl-4,4'-diamine, N,N'-diphenyl-N,N'-dinaphthyl-1,1'-
biphenyl-4,4'-diamine, N,N'-(methylphenyl)-N,N'-(4-n-
butylphenyl)-phenanthrene-9,10-diamine, N,N-bis(4-di-4-
tolylaminophenyl)-4-phenyl-cylcohexane, and oligomers
and polymers having these aromatic tertiary amine skeletons,
though not particularly limited thereto.

[0083] Specific examples of the phthalocyanine (Pc)
derivatives include phthalocyanine derivatives such as H,Pc,
CuPc, CoPc, NiP¢c, ZnPc, PdPc, FePc, MnPc, ClAlPc,
ClGaPc, CllnPc, ClSnPc, Cl,SiPc, (HO)AlPc, (HO)GaPe,
VOPc, TiOPc, MoOPe, GaPc-O—GaPc, as well as naphtha-
locyanine derivatives, though not particularly limited thereto.
[0084] Also, in the organic EL device of the present inven-
tion, between the light emitting layer and the anode, there is
preferably formed a layer such as the above hole transporting
layer or hole injecting layer containing those aromatic tertiary
amine derivatives and/or phthalocyanine derivatives.

[0085] The electron injecting material is preferably made
of compounds which have a good electron transporting capa-
bility as well as excellent capabilities of accepting electrons
injected from the cathode and injecting the electrons into the
light emitting layer or light emitting material, prevent excited
particles produced in the light emitting layer from moving
into the hole injecting layer, and exhibit an excellent capabil-
ity of forming a thin film. Specific examples of the electron
injecting material include fluorenone, anthraquin-
odimethane, diphenoquinone, thiopyrane dioxide, oxazole,
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oxadiazole, triazole, imidazole, perylenetetracarboxylic acid,
fluorenylidene methane, anthrone, and derivatives thereof,
though not particularly limited thereto. Further, an electron
accepting substance and an electron donating substance may
be added to the hole injecting material and the electron inject-
ing material, respectively, for enhanced sensitization thereof.
[0086] In the organic EL device of the present invention,
among these electron injecting materials, more effective elec-
tron injecting materials are metal complex compounds and
five-member ring derivatives having a nitrogen atom.

[0087] Specific examples of the metal complex compounds
include 8-hydroxyquinolinatolithium, bis(8-hydroxyquinoli-
nato)zinc, bis(8-hydroxyquinolinato)copper, bis(8-hydrox-
yquinolinato)manganese, tris(8-hydroxyquinolinato)alumi-
num, tris(2-methyl-8-hydroxyquinolinato)aluminum, tris(8-
hydroxyquinolinato)gallium, bis(10-hydroxybenzo[h]
quinolinato)beryllium, bis(10-hydroxybenzo[h]quinolinato)
zinc,  bis(2-methyl-8-quinolinato)chlorogallium,  bis(2-
methyl-8-quinolinato)(o-cresolato)gallium, bis(2-methyl-8-
quinolinato)(1-naphtholato)aluminum, and bis(2-methyl-8-
quinolinato)(2-naphtholato)gallium, though not particularly
limited thereto.

[0088] The five-member ring derivatives having a nitrogen
atom are preferably derivatives of oxazole, thiazole, oxadia-
zole, thiadiazole or triazole. Specific examples of the nitro-
gen-containing five-member ring derivatives include 2,5-bis
(1-phenyl)-1,3,4-oxazole, dimethyl POPOP, 2,5-bis(1-
phenyl)-1,3,4-thiazole, 2,5-bis(1-phenyl)-1,3,4-oxadiazole,
2-(4'-tert-butylphenyl)-5-(4"-biphenyl)-1,3,4-oxadiazole,
2,5-bis(1-naphthyl)-1,3,4-oxadiazole, 1,4-bis[2-(5-pheny-
loxadiazolyl)|benzene, 1,4-bis[2-(5-phenyloxadiazolyl)-4-
tert-butylbenzene], 2-(4'-tert-butylphenyl)-5-(4"-biphenyl)-
1,3,4-thiadiazole, 2,5-bis(1-naphthyl)-1,3,4-thiadiazole, 1,4-
bis[2-(5-phenylthiadiazolyl)|benzene, 2-(4'-tert-
butylphenyl)-5-(4"-biphenyl)-1,3,4-triazole, 2,5-bis(1-
naphthyl)-1,3,4-triazole, and 1,4-bis[2-(5-phenyltriazolyl)]
benzene, though not particularly limited thereto.

[0089] Intheorganic EL device ofthe presentinvention, the
light emitting layer may also optionally contain, in addition to
the aromatic amine derivatives represented by the general
formula (1), at least one material selected from the group
consisting of light emitting materials, doping materials, hole
injecting materials and electron injecting materials. The
organic EL. device of the present invention may be further
provided with a protective layer on a surface thereof, or the
whole part thereof may be protected with silicone oil, resins,
etc., in order to enhance stability thereof against temperature,
humidity, atmosphere, etc.

[0090] The anode of the organic EL device according to the
present invention may be suitably made of an electro-conduc-
tive material having a work function more than 4 eV.
Examples of the electro-conductive material for the anode
include carbon, aluminum, vanadium, iron, cobalt, nickel,
tungsten, silver, gold, platinum, palladium and alloys thereof,
metal oxides such as tin oxide and indium oxide which are
used for ITO substrates or NESA substrates, and organic
electro-conductive resins such as polythiophene and polypyr-
role. The cathode of the organic EL device according to the
present invention may be suitably made of an electro-conduc-
tive material having a work function of4 eV orless. Examples
of the electro-conductive material for the cathode include
magnesium, calcium, tin, lead, titanium, yttrium, lithium,
ruthenium, manganese, aluminum, lithium fluoride and
alloys thereof, though not particularly limited thereto. Typical
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examples of the alloys include alloys of magnesium and
silver, alloys of magnesium and indium, and alloys of lithium
and aluminum, though not particularly limited thereto. The
ratio between the constituting metals in the alloys may be
controlled and appropriately determined depending upon
temperature of vapor deposition sources, atmosphere,
vacuum degree, etc. The anode and cathode may be consti-
tuted of two or more layers, if required.

[0091] At least one surface of the organic EL device of the
present invention preferably exhibits a sufficient transparency
in a wavelength range of light emitted therefrom in order to
enhance an efficiency of light emission thereof. Further, the
substrate for the device is also preferably transparent. The
transparent electrode is formed using the above electro-con-
ductive material by vapor deposition method, sputtering
method, etc., so as to ensure a desirable transparency thereof.
The electrode disposed on a light emitting surface of the
device preferably has a light transmittance of 10% or greater.
The substrate is not particularly limited as long as it suitably
has a good mechanical and thermal strength as well as a good
transparency. Examples of the substrate include glass sub-
strates and transparent resin films. Specific examples of the
transparent resin films include films made of polyethylene,
ethylene-vinyl acetate copolymer, ethylene-vinyl alcohol
copolymer, polypropylene, polystyrene, polymethyl meth-
acrylate, polyvinyl chloride, polyvinyl alcohol, polyvinyl
butyral, nylons, polyether ether ketones, polysulfones, poly-
ether sulfones, tetrafluoroethylene-perfluoroalkylvinyl ether
copolymer, polyvinyl fluoride, tetrafluoroethylene-cthylene
copolymer, tetrafluororethylene-hexafiuoropropylene
copolymer, polychlorotriffuoroethylene, polyvinylidene
fluoride, polyesters, polycarbonates, polyurethanes, polyim-
ides, polyether imides and polypropylene.

[0092] The respective layers of the organic EL device of the
present invention may be formed by either a dry film-forming
process such as vacuum deposition, sputtering, plasma and
ion-plating, or a wet film-forming process such as spin-coat-
ing, dipping and flow-coating. The thickness of the respective
layers is not particularly limited, but should be adjusted to an
appropriate range. When the thickness is too large, a large
electric voltage must be applied to the device in order to
achieve a predetermined light output, resulting in a poor
efficiency of light emission. On the other hand, when the
thickness is too small, pinholes tend to be formed in the
layers, thereby failing to obtain a sufficient luminance of light
emission even upon applying an electric field thereto. The
suitable thickness of the respective layers is usually in the
range of from 5 nm to 10 pm and preferably from 10 nmto 0.2
pm.

[0093] Inthe wet film-forming process, materials constitut-
ing the respective layers are dissolved or dispersed in a suit-
able solvent such as ethanol, chloroform, tetrahydrofuran and
dioxane to form a thin film thereof. The solvent used for
forming the respective layers is not particularly limited. Also,
suitable resins or additives may be added to the respective
organic thin film layers for the purposes of improving a film-
forming property, preventing formation of pinholes in the
resultant film, etc. Examples of the resins usable for the above
purposes include insulating resins such as polystyrene, poly-
carbonates, polyarylates, polyesters, polyamides, polyure-
thanes, polysulfones, polymethyl methacrylate, polymethyl
acrylate and celluloses as well as copolymers thereof, photo-
conductive resins such as poly-N-vinyl carbazole and polysi-
lanes, and electro-conductive resins such as polythiophene
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and polypyrrole. Examples of the additives include antioxi-
dants, ultraviolet absorbers and plasticizers.

[0094] The organic EL device of the present invention is
suitably applied to, for example, planar light-emitting mem-
bers such as a wall-hanging type television flat panel displays
or so, light sources for copiers, printers, back light for liquid
crystal displays and, measuring instruments, display panels,
marker light, etc. Further, the material of the present invention
can be used not only for organic EL devices but also in other
applications such as electronic photographic members, pho-
toelectric converter elements, solar cells, image sensors, etc.

EXAMPLE

[0095] The present invention will be described in more
detail by reference to the following examples.

Synthesis Example 1
Synthesis of Chemical Compound (4)
(1-1) Synthesis of 2-bromo-6-methylnaphthalene

[0096] Under an atmospheric argon gas flow, trifluo-
romethane sulfonic acid-6-bromo-2-naphthyl ester in an
amount of 32 g (90 mmol), dichloro (diphenylphosphinofer-
rocene)palladium in an amount of 3.6 g (5% by mol), lithium
bromide in an amount of 7.8 g (90 mmol) and desiccated
tetrahydrofuran in an amount of 100 milliliter were placed
into a three neck flask with cooling pipe and having a capacity
of 500 milliliter, and then, the resultant solution was cooled
down to -20° C. After slowly dripping methylmagnesium-
bromide in an amount of 90 milliliter (90 mmol, 1 mol/liter
(tetrahydrofuran)) into the flask, the resultant solution was
stirred under heating at the temperature of 80° C. for 4 hours.
After the reaction terminated, adding dilute hydrochloric acid
in an amount of 100 milliliter into the reacted solution, an
organic layer was separated and washed with the use of
sodium bicarbonate solution and sodium chloride solution,
followed by drying with the use of magnesium sulfate. After
removing the solvent by distillation by means of a rotary
evaporator, the resultant crude product was refined by means
of column chromatography (silicagel, hexane/dichlo-
romethane=90/10), and as a result, 9.4 g of aimed compound
(white crystal) was obtained (yield: 47%).

(1-2) Synthesis of
2-(6-methyl-2-naphthyl)benzaldehyde

[0097] Under an atmospheric argon gas flow, 2-bromo-6-
methylnaphthalene in an amount of 6.6 g (30 mmol),
2-formylphenylboronic acid in an amount of 5.4 g (36 mmol),
(tetrakistriphenylphosphine)palladium in an amount 0of 0.7 g
(0.6 mmol), 2N sodium carbonate aqueous solution in an
amount of 45 milliliter and dimethoxyethane in an amount of
90 milliliter were placed into a three neck flask with a cooling
pipe and having a capacity of 500 milliliter, and the resultant
solution was refluxed under heating for 8 hours. After the
reaction terminated, adding water in an amount of 100 milli-
liter into the reacted solution, an organic layer was separated
and washed with the use of sodium chloride solution, fol-
lowed by drying with the use of magnesium sulfate. After
removing the solvent by distillation by means of a rotary
evaporator, the resultant crude product was refined by means
of column chromatography (silicagel, hexane/dichlo-
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romethane=60/40), and as a result, 6.7 g of aimed compound
(white crystal) was obtained (yield: 91%).

(1-3) Synthesis of 2-((2-methoxyvinyl)phenyl)-6-
methylnaphthalene

[0098] Under an atmospheric argon gas flow, 2-(6-methyl-
2-naphthyl)benzaldehyde in an amount of 13.7 g (55 mmol),
(methoxymethyl)triphenylphosphoniumchloride in  an
amount of 21 g (61 mmol), t butoxy potassium in an amount
of 7.5 g (67 mmol) and desiccated tetrahydrofuran in an
amount of 250 milliliter were placed into a three neck flask
with a cooling pipe and having a capacity of 500 milliliter, and
the resultant solution was stirred at the room temperature for
a night. After the reaction terminated, adding water in an
amount of 100 milliliter into the reacted solution, an organic
layer was separated, followed by drying with the use of mag-
nesium sulfate. After removing the solvent by distillation by
means of a rotary evaporator, the resultant crude product was
refined by means of column chromatography (silicagel, hex-
ane/dichloromethane=10/90), and as a result, 12.8 g of aimed
compound (white crystal) was obtained (yield: 84%).

(1-4) Synthesis of 2-methylchrysene

[0099] Under an atmospheric argon gas flow, 2-((2-meth-
oxyvinyl)phenyl)-6-methylnaphthalene in an amount of 12.8
g (46 mmol), several drops of methyl acid, and desiccated
dichloromethane in an amount of 100 milliliter were placed
into a three necked-flask equipped with a cooling pipe and
having a capacity of 500 milliliter, and the resultant solution
was stirred at the room temperature for 8 hours. After the
reaction terminated, adding sodium bicarbonate solution in
an amount of 100 milliliter into the reacted solution, crystals
were separated by filtration. The resultant crude product was
washed with the use of water and methanol, and then, it was
vacuum dried at the temperature of 50° C. for 8 hours, and as
a result, 8.2 g of aimed compound (white crystal) was
obtained (yield: 73%).

(1-5) Synthesis of 2-methyl-6,12-dibromochrysene

[0100] Under an atmospheric argon gas flow, 2-methyl-
chrysene in an amount of 8.2 g (34 mmol), N-bromosuccin-
imide in an amount of 14.5 g (81 mmol) and N,N-dimethyl-
formamide in an amount of 400 milliliter were placed into a
three neck flask with a cooling pipe and having a capacity of
1 liter, and the resultant solution was stirred at the room
temperature for one night. After the reaction terminated, add-
ing water in an amount of 300 milliliter into the reacted
solution, crystals were separated by filtration. The resultant
crude product was washed with the use of water and metha-
nol, and then, it was re-crystallized in 100 milliliter of tolu-
ene, and as a result, 8.8 g of aimed compound (white crystal)
was obtained (yield: 65%).

(1-6) Synthesis of Chemical Compound (4)

[0101] Under an atmospheric argon gas flow, 2-methyl-6,
12-dibromochrysene in an amount of 4.0 g (10 mmol), bis(3,
4-dimethylphenyl)amine in an amount of 5.6 g (25 mmol),
palladium acetate in an amount of 0.03 g (1.5% by mol),
tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy sodium in
an amount of 2.4 g (25 mmol) and desiccated toluene in an
amount of 100 milliliter were placed into a three-necked flask
equipped with a cooling pipe and having a capacity of 300
milliliter, and the resultant solution was stirred under heating
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at a temperature of 100° C. for one night. After the reaction
terminated, precipitated crystals were separated by filtration
and washed with the use of 50 milliliter of toluene and 100
milliliter of methanol, and as a result, 5.8 g of pale yellow
powders were obtained. The pale yellow powders were iden-
tified as Compound (4) from the result in accordance with
Field Desorption Mass Spectrum (FD-MS) measurement
(vield: 85%).

[0102] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of *"H-NMR spec-
trum about the resultant Compound (4) is shown in FIG. 1.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (4) among the
toluene solvent were 400 nm and 456 nm respectively.

Synthesis Example 2
Synthesis of Compound (9)

(2-1) Synthesis of 2-isopropyl-6,12-dibromo chry-
sene

[0103] Anaimed compound was obtained in a similar man-
ner as Synthesis Example 1 from the step (1-1) to the step
(1-5) except that isopropylmagnesium bromide was
employed instead of methylmagnesium bromide in the step

(1-1).
(2-2) Synthesis of Compound (9)

[0104] Under an atmospheric argon gas flow, 2-isopropyl-
6,12-dibromochrysene in an amount of 4.2 g (10 mmol),
4-isopropylphenyl-p-tolyl amine in an amount of 5.6 g (25
mmol), palladium acetate in an amount of 0.03 g (1.5% by
mol), tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy
sodium in an amount of 2.4 g (25 mmol) and desiccated
toluene in an amount of 100 milliliter were placed into a
three-necked flask equipped with a cooling pipe and having a
capacity of 300 milliliter, and the resultant solution was
stirred under heating at a temperature of 100° C. for one night.
After the reaction terminated, precipitated crystals were sepa-
rated by filtration and washed with the use of 50 milliliter of
toluene and 100 milliliter of methanol, and as a result, 6.4 g of
pale yellow powders were obtained. The obtained product
was identified to be Compound (9) in accordance with FD-
MS measurement (yield: 90%).

[0105] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of "H-NMR spec-
trum about the resultant Compound (9) is shown in FIG. 2.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (9) among the
toluene solvent were 407 nm and 453 nm respectively.

Synthesis Example 3
Synthesis of Chemical Compound (20)
(3-1) Synthesis of 2-bromo-6-isopropylnaphthalene

[0106] Under an atmospheric argon gas flow, trifluo-
romethane sulfonic acid-6-bromo-2-naphthyl ester in an
amount of 32 g (90 mmol), dichloro (diphenylphosphinofer-
rocene)palladium in an amount of 3.6 g (5% by mol), lithium
bromide in an amount of 7.8 g (90 mmol) and desiccated
tetrahydrofuran in an amount of 100 milliliter were placed
into three necked-flask equipped with cooling pipe and hav-
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ing a capacity of 500 milliliter, and then, the resultant solution
was cooled down to —20° C. After slowly dripping isopropy-
Imagnesiumbromide in an amount of 90 milliliter (90 mmol,
1 mol/liter (tetrahydrofuran)) into the flask, the resultant solu-
tion was stirred under heating at the temperature of 80° C. for
4 hours. After the reaction terminated, adding dilute hydro-
chloric acid in an amount of 100 milliliter into the reacted
solution, an organic layer was separated and washed with the
use of sodium bicarbonate solution and sodium chloride solu-
tion, followed by drying with the use of magnesium sulfate.
After removing the solvent by distillation by means of a
rotary evaporator, the resultant crude product was refined by
means of column chromatography (silicagel, hexane/dichlo-
romethane=90/10), and as a result, 9.4 g of aimed compound
(white crystal) was obtained (yield: 33%).

(3-2) Synthesis of 6-isopropylnaphthalene-2-boronic
acid

[0107] Under an atmospheric argon gas flow, 2-bromo-6-
isopropylnaphthalene in an amount of 9.4 g (38 mmol), des-
iccated ether in an amount of 100 milliliter and desiccated
toluen in an amount of 50 milliliter were placed into a three
necked-flask equipped with cooling pipe and having a capac-
ity of 500 milliliter, and then, the resultant solution was
cooled down to —40° C. After slowly dripping n-butyllithium
in an amount of 25 milliliter (40 mmol, 1.58M (n-hexane))
into the flask, the resultant solution was stirred at a tempera-
ture of —20° C. for 2 hours. Subsequently, the solution was
cooled down to —40° C. and then, slowly dripping boronic
acid triisopropylester in an amount of 26 milliliter (114
mmol), the resultant solution was stirred at the room tempera-
ture for one night. After the reaction terminated, adding dilute
hydrochloric acid in an amount of 100 milliliter into the
reacted solution, an organic layer was separated and washed
with the use of sodium chloride solution, followed by drying
with the use of magnesium sulfate. After removing the solvent
by distillation by means of a rotary evaporator, the resultant
crude product was washed with the use of 100 milliliter of
toluene and as a result, 5.0 g of an aimed compound (white
crystal) was obtained (yield: 63%).

(3-3) Synthesis of 5-isopropyl-2-(6-isopropyl-2-
naphthyl)benzaldehyde

[0108] Under an atmospheric argon gas flow, 2-hydroxy-5-
isopropylbenzaldehyde in an amount of 4.4 g (27 mmol),
trifluoromethane sulfonic acid anhydride in an amount of
11.2 g (40 mmol), pyridine in an amount of 6 milliliter (80
mmol) and dichloromethane in an amount of 100 milliliter
were placed into a three necked-flask equipped with a cooling
pipe and having a capacity of 500 milliliter, and the resultant
solution was stirred at the room temperature for 2 hours. After
the reaction terminated, the resultant was separated by filtra-
tion, and after washing the resultant crude product with the
use of hexane and dichloromethane, the resultant solution
was vacuum dried at a temperature of 50° for 8 hours and as
a result, 6.0 g of 2-formyl-4-isopropylphenyltrifluo-
romethanesulfonate (white crystal) was obtained (yield:
75%). Subsequently, under an atmospheric argon gas flow,
2-formyl-4-isopropylpheny! trifluoromethanesulfonate in an
amount of 5.9 g (20 mmol), 6-isopropylnaphthalene-2-bo-
ronic acid in an amount of 4.7 g (22 mmol), (tetrakistriph-
enylphosphine)palladium in an amount of 1.1 g (1 mmol), 2N
sodium carbonate aqueous solution in an amount of 30 mil-

liliter and dimethoxyethane in an amount of 40 milliliter were
placed into a three necked-flask equipped with a cooling pipe
and having a capacity of 500 milliliter, and the resultant
solution was refluxed under heating for 8 hours. After the
reaction terminated, adding water in an amount of 100 milli-
liter into the reacted solution, an organic layer was separated
and washed with the use of sodium chloride solution, fol-
lowed by drying with the use of magnesium sulfate. After
removing the solvent by distillation by means of a rotary
evaporator, the resultant crude product was refined by means
of column chromatography (silicagel, hexane/dichlo-
romethane=60/40), and as a result, 4.4 g of an aimed com-
pound (white crystal) was obtained (yield: 70%).

(3-4) Synthesis of 2-isopropyl-6-(4-isopropyl-2-(2-
methoxyvinyl)phenyl) naphthalene

[0109] Under an atmospheric argon gas flow, S-isopropyl-
2-(6-isopropyl-2-naphthyl)benzaldehyde in an amount of 4.4
g (14 mmol), (methoxymethyl)triphenylphosphoniumchlo-
ride in anamount of 5.1 g (15 mmol), t-butoxypotassium in an
amount of 1.7 g (15 mmol) and desiccated tetrahydrofuran in
an amount of 100 milliliter were placed into a three-necked
flask equipped with a cooling pipe and having a capacity of
500 milliliter, and the resultant solution was stirred under
heating at the room temperature for one night. After the
reaction terminated, adding water in an amount of 100 milli-
liter into the reacted solution, an organic layer was separated,
followed by drying with the use of magnesium sulfate. After
removing the solvent by distillation by means of a rotary
evaporator, the resultant crude product was refined by means
of column chromatography (silicagel, hexane/dichlo-
romethane=10/90), and as a result, 4.3 g of an aimed com-
pound (white crystal) was obtained (yield: 90%).

(3-5) Synthesis of 2,8-diisopropyl chrysene

[0110] Under an atmospheric argon gas flow, 2-isopropyl-
6-(4-isopropyl-2-(2-methoxy vinyl)phenyl)naphthalene in
an amount of 4.3 g (12 mmol), several drops of methyl acid,
and desiccated dichloromethane in an amount of 50 milliliter
were placed into a three necked-flask equipped with a cooling
pipe and having a capacity of 300 milliliter, and the resultant
solution was stirred at the room temperature for 8 hours. After
the reaction terminated, adding sodium bicarbonate solution
in an amount of 100 milliliter into the reacted solution, crys-
tals were separated by filtration. The resultant crude product
was washed with the use of water and methanol, and then, it
was vacuum dried at the temperature of 50° C. for 8 hours, and
as a result, 3.5 g of an aimed compound (white crystal) was
obtained (yield: 90%).

(3-6) Synthesis of
2,8-diisopropyl-6,12-dibromochrysene

[0111] Under an atmospheric argon gas flow, 2,8-diisopro-
py! chrysene in an amount of 3.5 g (12 mmol), N-bromosuc-
cinimide in an amount of 5.3 g (30 mmol) and N,N-dimeth-
ylformamide in an amount of 20 milliliter were placed into a
three-neck flask equipped with a cooling pipe and having a
capacity of 500 milliliter, and the resultant solution was
stirred at the room temperature for one night. After the reac-
tion terminated, adding water in an amount of 300 milliliter
into the reacted solution, crystals were separated by filtration.
The resultant crude product was washed with the use of water
and methanol, and then, it was re-crystallized in 100 milliliter
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of'toluene, and as a result, 4.7 g of an aimed compound (white
crystal) was obtained yield: 80%).

(3-7) Synthesis of Chemical Compound (20)

[0112] Under an atmospheric argon gas flow, 2,8-diisopro-
pyl-6,12-dibromochrysene in an amount of 4.7 g (10 mmol),
4-isopropylphenyl-p-tolyl amine in an amount of 5.6 g (25
mmol), palladium acetate in an amount of 0.03 g (1.5% by
mol), tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy
sodium in an amount of 2.4 g (25 mmol) and desiccated
toluene in an amount of 100 milliliter were placed into a
three-neck flask equipped with a cooling pipe and having a
capacity of 300 milliliter, and the resultant solution was
stirred under heating at a temperature of 100° C. for one night.
After the reaction terminated, precipitated crystals were sepa-
rated by filtration and washed with the use of 50 milliliter of
toluene and 100 milliliter of methanol, and as a result, 6.6 g of
pale yellow powders were obtained. The obtained product
was identified to be Compound (20) in accordance with FD-
MS measurement (yield: 88%).

[0113] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of 'H-NMR spec-
trum about the resultant Compound (20) is shown in FIG. 3.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (20) among the
toluene solvent were 407 nm and 450 nm respectively.

Synthesis Example 4
Synthesis of Compound (23)

(4-1) Synthesis of 2-t-butyl-8-isopropyl-6,12-di-
bromo chrysene

[0114] Anaimed compound was obtained in a similar man-
ner as Synthesis Example 3 from the step (3-1) to the step
(3-6) except that 2-hydroxy-5-t-butyl benzaldehyde was
employed instead of 2-hydroxy-5-isopropyl benzaldehyde in
the step (3-3).

(4-2) Synthesis of Compound (23)

[0115] Under an atmospheric argon gas flow, 2-t-butyl-8-
isopropyl-6,12-dibromo chrysene in an amount of 4.8 g (10
mmol), bis(3,4-dimethylphenyl)amine in an amount of 5.6 g
(25 mmol), palladium acetate in an amount 0£0.03 g (1.5% by
mol), tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy
sodium in an amount of 2.4 g (25 mmol) and desiccated
toluene in an amount of 100 milliliter were placed into a
three-neck flask equipped with a cooling pipe and having a
capacity of 300 milliliter, and the resultant solution was
stirred under heating at a temperature of 100° C. for one night.
After the reaction terminated, precipitated crystals were sepa-
rated by filtration and washed with the use of 50 milliliter of
toluen and 100 milliliter of methanol, and as a result, 6.9 g of
pale yellow powders were obtained. The obtained product
was identified to be Compound (23) in accordance with FD-
MS measurement (yield: 90%).

[0116] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of 'H-NMR spec-
trum about the resultant Compound (23) is shown in FIG. 4.
Further, the maximum absorption wavelength and the maxi-
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mum fluorescence wavelength of Compound (23) among the
toluene solvent were 409 nm and 453 nm respectively.

Synthesis Example 5
Synthesis of Compound (25)

[0117] Under an atmospheric argon gas flow, 2-isopropyl-
6,12-dibromo chrysene obtained in the step (2-1) in Synthesis
Example 2 in an amount of 4.2 g (10 mmol), bis(3,4-dimeth-
ylphenyl)amine in an amount of 6.3 g (25 mmol), palladium
acetate in an amount 0 0.03 g (1.5% by mol), tri-t-butylphos-
phine in an amount of 0.06 g (3% by mol), t-butoxy sodium in
an amount of 2.4 g (25 mmol) and desiccated toluene in an
amount of 100 milliliter were placed into a three-neck flask
equipped with a cooling pipe and having a capacity of 300
milliliter, and the resultant solution was stirred under heating
at a temperature of 100° C. for one night. After the reaction
terminated, precipitated crystals were separated by filtration
and washed with the use of 50 milliliter of toluen and 100
milliliter of methanol, and as a result, 6.8 g of pale yellow
powders were obtained. The obtained product was identified
to be Compound (25) in accordance with FD-MS measure-
ment (yield: 88%).

[0118] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of "H-NMR spec-
trum about the resultant Compound (25) is shown in FIG. 5.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (25) among the
toluene solvent were 415 nm and 459 nm respectively.

Synthesis Example 6
Synthesis of Compound (39)

[0119] Under an atmospheric argon gas flow, 2-isopropyl-
6,12-dibromo chrysene obtained in the step (2-1) in Synthesis
Example 2 in an amount of 4.2 g (10 mmol), di(2-naphthyl)
amine in an amount of 6.7 g (25 mmol), palladium acetate in
an amount 0 0.03 g (1.5% by mol), tri-t-butylphosphine in an
amount of 0.06 g (3% by mol), t-butoxy sodium in an amount
0f2.4 g (25 mmol) and desiccated toluene in an amount of 100
milliliter were placed into a three-neck flask equipped with a
cooling pipe and having a capacity of 300 milliliter, and the
resultant solution was stirred under heating at a temperature
of 100° C. for one night. After the reaction terminated, pre-
cipitated crystals were separated by filtration and washed
with the use of 50 milliliter of toluene and 100 milliliter of
methanol, and as a result, 6.8 g of pale yellow powders were
obtained. The obtained product was identified to be Com-
pound (39) in accordance with FD-MS measurement (yield:
85%).

[0120] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of *"H-NMR spec-
trum about the resultant Compound (39) is shown in FIG. 6.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (39) among the
toluene solvent were 408 nm and 452 nm respectively.

Synthesis Example 7
Synthesis of Compound (57)
(7-1) Synthesis of 2-t-butyl-6,12-dibromo chrysene

[0121] Anaimed compound was obtained in a similar man-
ner as Synthesis Example 1 from the step (1-1) to the step
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(1-5) except that t-butyl magnesium bromide was employed
instead of methyl magnesium bromide in the step (1-1).

(7-2) Synthesis of Chemical Compound (57)

[0122] Under an atmospheric argon gas flow, 2-t-butyl-6,
12-dibromochrysene in an amount of 4.4 g (10 mmol), bis(3,
4-dimethylphenyl)amine in an amount of 5.6 g (25 mmol),
palladium acetate in an amount of 0.03 g (1.5% by mol),
tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy sodium in
an amount of 2.4 g (25 mmol) and desiccated toluene in an
amount of 100 milliliter were placed into a three-neck flask
equipped with a cooling pipe and having a capacity of 300
milliliter, and the resultant solution was stirred under heating
at a temperature of 100° C. for one night. After the reaction
terminated, precipitated crystals were separated by filtration
and washed with the use of 50 milliliter of toluene and 100
milliliter of methanol, and as a result, 6.5 g of pale yellow
powders were obtained. The obtained product was identified
to be Compound (57) in accordance with FD-MS measure-
ment (yield: 90%).

[0123] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of *H-NMR spec-
trum about the resultant Compound (57) is shown in FIG. 7.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (57) among the
toluene solvent were 410 nm and 456 nm respectively.

Synthesis Example 8 Synthesis of Compound (95)

[0124] Under an atmospheric argon gas flow, 2-methyl-6,
12-dibromo chrysene obtained in the step (1-5) in Synthesis
Example 1 in an amount of 4.0 g (10 mmol), di(4-cyclohexy-
Iphenyl)amine in an amount of 8.3 g (25 mmol), palladium
acetate in an amount 0 0.03 g (1.5% by mol), tri-t-butylphos-
phine 0.06 g (3% by mol), t-butoxy sodium in an amount of
2.4 g (25 mmol) and desiccated toluene in an amount of 100
milliliter were placed into a three-neck flask equipped with a
cooling pipe and having a capacity of 300 milliliter, and the
resultant solution was stirred under heating at a temperature
of 100° C. for one night. After the reaction terminated, pre-
cipitated crystals were separated by filtration and washed
with the use of 50 milliliter of toluene and 100 milliliter of
methanol, and as a result, 6.3 g of pale yellow powders were
obtained. The obtained product was identified to be Com-
pound (95) in accordance with FD-MS measurement (yield:
70%).

[0125] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of *H-NMR spec-
trum about the resultant Compound (95) is shown in FIG. 8.
Further, the maximum absorption wavelength and the maxi-
mum fluorescence wavelength of Compound (95) among the
toluene solvent were 406 nm and 454 nm respectively.

Synthesis Example 9
Synthesis of Compound (D-973)

[0126] Under an atmospheric argon gas flow, 6,12-dibro-
mochrysene in an amount of 3.8 g (10 mmol), N-methyla-
niline in an amount 0of 2.7 g (25 mmol, palladium acetate in an
amount of 0.03 g (1.5% by mol), tri-t-butylphosphine 0.06 g
(3% by mol), t-butoxy sodium in an amount of 2.4 g (25
mmol) and desiccated toluene in an amount of 100 milliliter
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were placed into a three-necked flask equipped with a cooling
pipe and having a capacity of 300 milliliter, and the resultant
solution was stirred under heating at a temperature of 100° C.
for one night. After the reaction terminated, precipitated crys-
tals were separated by filtration and washed with the use of 50
milliliter of toluene and 100 milliliter of methanol, and as a
result, 2.2 g of white powders were obtained. The obtained
product was identified to be Compound (D-973) in accor-
dance with FD-MS measurement (yield: 50%).

[0127] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of "H-NMR spec-
trum about the resultant Compound (D-973) is shown in FIG.
9. Further, the maximum absorption wavelength and the
maximum fluorescence wavelength of Compound (D-973)
among the toluene solvent were 373 nm and 440 nm respec-
tively.

Synthesis Example 10
Synthesis of Compound (D-974)

[0128] Under an atmospheric argon gas flow, 6,12-dibro-
mochrysene in an amount of 3.8 g (10 mmol), N-isopropyla-
niline in an amount of 3.4 g (25 mmol, palladium acetate in an
amount of 0.03 g (1.5% by mol), tri-t-butylphosphine 0.06 g
(3% by mol), t-butoxy sodium in an amount of 2.4 g (25
mmol) and desiccated toluene in an amount of 100 milliliter
were placed into a three-neck flask equipped with a cooling
pipe and having a capacity of 300 milliliter, and the resultant
solution was stirred under heating at a temperature of 100° C.
for one night. After the reaction terminated, precipitated crys-
tals were separated by filtration and washed with the use of 50
milliliter of toluene and 100 milliliter of methanol, and as a
result, 2.0 g of pale yellow powders were obtained. The
obtained product was identified to be Compound (C-974) in
accordance with FD-MS measurement (yield: 40%).

[0129] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of "H-NMR spec-
trum about the resultant Compound (D-974) is shown in FI1G.
10. Further, the maximum absorption wavelength and the
maximum fluorescence wavelength of Compound (D-974)
among the toluene solvent were 362 nm and 436 nm respec-
tively.

Synthesis Example 11
Synthesis of Compound (1D-998))

[0130] Under an atmospheric argon gas flow, 6,12-dibro-
mochrysene in an amount of 3.8 g (10 mmol), N-(4-isopro-
pylphenyl)pyridine-3-amine in an amount of 5.3 g (25 mmol),
palladium acetate in an amount of 0.03 g (1.5% by mol),
tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy sodium in
an amount of 2.4 g (25 mmol) and desiccated toluene in an
amount of 100 milliliter were placed into a three-neck flask
equipped with a cooling pipe and having a capacity of 300
milliliter, and the resultant solution was stirred under heating
at a temperature of 100° C. for one night. After the reaction
terminated, precipitated crystals were separated by filtration
and washed with the use of 50 milliliter of toluene and 100
milliliter of methanol, and as a result, 4.2 g of pale yellow
powders were obtained. The obtained product was identified
to be Compound (D-998) in accordance with FD-MS mea-
surement yield: 65%).
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[0131] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of 'H-NMR spec-
trum about the resultant Compound (D-998) is shown in FIG.
11. Further, the maximum absorption wavelength and the
maximum fluorescence wavelength of Compound (D-998)
among the toluene solvent were 393 nm and 444 nm respec-
tively.

Synthesis Example 12
Synthesis of Compound (D-1000))

[0132] Under an atmospheric argon gas flow, 2-methyl-6,
12-dibromochrysene in an amount 0f 3.9 g (10 mmol), N-(4-
isopropylphenyl)pyridine-3-amine in an amount of 5.3 g (25
mmol), palladium acetate in an amount of 0.03 g (1.5% by
mol), tri-t-butylphosphine 0.06 g (3% by mol), t-butoxy
sodium in an amount of 2.4 g (25 mmol) and desiccated
toluene in an amount of 100 milliliter were placed into a
three-neck flask equipped with a cooling pipe and having a
capacity of 300 milliliter, and the resultant solution was
stirred under heating at a temperature of 100° C. for one night.
After the reaction terminated, precipitated crystals were sepa-
rated by filtration and washed with the use of 50 milliliter of
toluene and 100 milliliter of methanol, and as a result, 5.3 g of
pale yellow powders were obtained. The obtained product
was identified to be Compound (D-1000) in accordance with
FD-MS measurement (yield: 80%).

[0133] Measurement by means of DRX-500 (Trade name;
produced by Brucker Optics Inc.) was carried out using dim-
ethylene chloride as a solvent and a result of 'H-NMR spec-
trum about the resultant Compound (D-1000) is shown in
FIG. 12. Further, the maximum absorption wavelength and
the maximum fluorescence wavelength of Compound
(D-1000) among the toluene solvent were 385 nm and 440 nm
respectively.

Example 1

[0134] A 120 nm-thick transparent electrode made of
indium oxide was formed on a glass substrate having a size of
25 mmx75 mmx1.1 mm. The glass substrate with the trans-
parent electrode was cleaned by irradiation of Ultra Violet ray
and ozone. The thus cleaned glass substrate with the trans-
parent electrode was mounted to a vacuum vapor deposition
apparatus.

[0135] First, N',N"-bis[4-(diphenylamino)phenyl]-N',N"-
diphenylbiphenyl-4,4'-diamine was vapor-deposited to form
a hole injecting layer having a thickness of 60 nm, and then
N,N,N',N'-tetrakis(4-biphenyl)-4,4'-bendizine was vapor
deposited on the hole injecting layer to form a hole transport-
ing layer having a thickness of 20 nm. Then, 10,10'-bis[1,1",
4'1"terphenyl-2-y1-9,9'-bianthracenyl and the above Com-
pound (9) were simultaneously vapor deposited at a weight
ratio of 40:2 on the hole transporting layer to form a light
emitting layer having a thickness of 40 nm.

[0136] Next, tris(8-hydroxyquinolinato)aluminum was
vapor-deposited on the light emitting layer to form an elec-
tron injecting layer having a thickness of 10 nm. Then, tris(8-
hydroxyquinolinato)aluminum and lithium was vapor-depos-
ited at a weight ratio of 10:0.3 on the electron injecting layer
to form a layer having a thickness of 10 nm, and further
aluminum was vapor-deposited thereon to form an aluminum
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layer having a thickness of 150 nm. The aluminum layer
functioned as a cathode. Thus, an organic EL. device was
fabricated.

[0137] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 602 cd/m? (peak
wavelength of light emission: 464 nm) and current efficiency
of 6.0 cd/A was emitted at a voltage of 6.0 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 18900 hours.

Example 2

[0138] An organic EL device was fabricated in accordance
with the same procedures as those conducted in Example 1
exceptthat Compound (9) was replaced with Compound (23).
[0139] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 664 cd/m? (peak
wavelength of light emission: 462 nm) and current efficiency
of 6.6 cd/A was emitted at a voltage of 6.5 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 16000 hours.

Example 3

[0140] An organic EL device was fabricated in accordance
with the same procedures as those conducted in Example 1
except that 10,10'-bis[1,1',4',1"|terphenyl-2-y1-9,9'-bianthra-
cenyl was replaced with 10-(3-(naphthalen-1-yl)phenyl)-9-
(naphthalen-2-yl)anthracene.

[0141] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 631 cd/m? (peak
wavelength of light emission: 464 nm) and current efficiency
of 6.3 cd/A was emitted at a voltage of 6.5 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 20000 hours or longer.

Example 4

[0142] An organic EL device was fabricated in accordance
with the same procedures as those conducted in Example 3
except that Compound (9) was replaced with Compound (23)
for the doping material.

[0143] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 710 cd/m? (peak
wavelength of light emission: 465 nm) and current efficiency
of 7.1 cd/A was emitted at a voltage of 6.5 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 20000 hours or longer.

Example 5

[0144] An organic EL device was fabricated in accordance
with the same procedures as those conducted in Example 3
except that Compound (9) was replaced with Compound (25)
for the doping material.
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[0145] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 793 cd/m? (peak
wavelength of light emission: 469 nm) and current efficiency
of 7.9 cd/A was emitted at a voltage of 6.5 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 20000 hours or longer.

Example 6

[0146] An organic EL device was fabricated in accordance
with the same procedures as those conducted in Example 3
except that Compound (9) was replaced with Compound (10)
for the doping material.

[0147] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 782 cd/m? (peak
wavelength of light emission: 468 nm) and current efficiency
of 7.8 cd/A was emitted at a voltage of 6.5 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 20000 hours or longer.

Comparative Example 1

[0148] An organic EL device was fabricated in accordance
with the same procedures as those conducted in Example 1
except that Compound (9) was replaced with 6,12-bis(4-iso-
propylphenyl-p-tolylamino)chrysene.

[0149] As a result of subjecting the thus obtained organic
EL device to a test by passing electric current, it was con-
firmed that a blue light with a luminance of 594 cd/m? (peak
wavelength of light emission: 462 nm) and current efficiency
of 5.9 cd/A was emitted at a voltage of 6.3 V and a current
density of 10 mA/cm?. Further, as a result of subjecting the
device to a continuous test by passing DC electric current
starting at an initial luminance of 500 cd/m?, it was confirmed
that the half lifetime thereof was 4590 hours.

[0150] From the above-mentioned result, it is apparent that
when any substituent does not bond to diaminochrysene
backbone structure, half lifetime shortens because of an asso-
ciation between compounds each other.

INDUSTRIAL APPLICABILITY

[0151] The organic EL device using the aromatic amine
derivative according to the present invention can exhibit a
practically sufficient luminance of light emission even upon
applying a low voltage thereto, and has an enhanced effi-
ciency of light emission and the device is free from deterio-
ration in properties even after being used for a long period of
time and, therefore, has a long lifetime. Resultantly, the ELL
device is useful as a flat panel light emitting member for a
wall-hanging type television or as a light source of backlight
and the like for display devices.

What is claimed is:

1. An organic electroluminescence device comprising at
least one organic thin film layer comprising a light emitting
layer sandwiched between a pair of electrodes consisting of
an anode and a cathode, wherein the at least one organic thin
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film layer comprises at least one aromatic amine derivative
represented by the following formula 1:

@®

R, R,
(Al)a\_
DX,

N .

Ry R3

7 \\/<A3>c

S
N
(Az)b/\\ / / \
—

T (A

wherein A, to A, each independently represents a hydrogen
atom, a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms, a substituted or unsubstituted aryl group hav-
ing 5 to 50 ring carbon atoms, a substituted or unsubstituted
aralkyl group having 6 to 50 ring carbon atoms, a substituted
or unsubstituted cycloalkyl group having 3 to 50 ring carbon
atoms, a substituted or unsubstituted alkoxyl group having 1
to 50 carbon atoms, a substituted or unsubstituted aryloxy
group having 5 to 50 ring carbon atoms, a substituted or
unsubstituted arylamino group having 5 to 50 ring carbon
atoms, a substituted or unsubstituted alkylamino group hav-
ing 1 to 20 carbon atoms, a substituted or unsubstituted het-
erocyclic group having 3 to 50 ring carbon atoms, a substi-
tuted or unsubstituted silyl group having 3 to 50 carbon atoms
or a halogen atom;

a, b, c and d each independently represents an integer of O
to 5, when a, b, c or d each is 2 or greater, A, to A, may
be the same with or different from each other, and may
bond each other to form a saturated or unsaturated ring;

and further, a couple of A, and A,, and a couple of A; and
A, may bond each other to form a saturated or unsatur-
ated ring; and

R, to R, each independently represents a hydrogen atom, a
substituted or unsubstituted alkyl group having 1 to 50
carbon atoms, a substituted or unsubstituted aryl group
having 5 to 50 ring carbon atoms, a substituted or unsub-
stituted aralkyl group having 6 to 50 ring carbon atoms,
a substituted or unsubstituted cycloalkyl group having 3
to 50 ring carbon atoms, a substituted or unsubstituted
arylamino group having 5 to 20 ring carbon atoms, a
substituted or unsubstituted alkylamino group having 1
to 20 carbon atoms, a substituted or unsubstituted het-
erocyclic group having 3 to 50 ring carbon atoms or a
substituted or unsubstituted silyl group having 3 to 50
carbon atoms; a couple of R; and R, and a couple of R4
and R, may bond each other to form a saturated or
unsaturated ring;

with the proviso that all of R, to R, in the general formula
(1) are not hydrogen atoms.

2. The organic electroluminescence device according to
claim 1, wherein the light emitting layer comprises the aro-
matic amine derivative.

3. The organic electroluminescence device according to
claim 1, wherein the light emitting layer comprises the aro-
matic amine derivative in an amount of 0.1 to 20% by weight.
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4. The organic electroluminescence device according to
claim 1, wherein the device emits bluish light.

5. The organic electroluminescence device according to
claim 1, wherein at least one of R, or R; in the formula 1
independently represents a substituted or unsubstituted alkyl
group having 1 to 50 carbon atoms, a substituted or unsubsti-
tuted aryl group having 5 to 50 ring carbon atoms, a substi-
tuted or unsubstituted aralkyl group having 6 to 50 ring car-
bon atoms or a substituted or unsubstituted cycloalkyl group
having 3 to 50 ring carbon atoms.

6. The organic electroluminescence device according to
claim 1, wherein R, and R, in the formula 1 each indepen-
dently represents a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms, a substituted or unsubstituted
aryl group having 5 to 50 ring carbon atoms, a substituted or
unsubstituted aralkyl group having 6 to 50 ring carbon atoms
or a substituted or unsubstituted cycloalkyl group having 3 to
50 ring carbon atoms.
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7. The organic electroluminescence device according to
claim 1, wherein at least one of R, or R, in the formula 1
independently represents a substituted or unsubstituted pri-
mary alkyl group having 1 to 50 carbon atoms, a substituted or
unsubstituted secondary alkyl group having 1 to 50 carbon
atoms, a substituted or unsubstituted aryl group having 5 to 50
ring carbon atoms, a substituted or unsubstituted aralkyl
group having 6 to 50 ring carbon atoms or a substituted or
unsubstituted cycloalkyl group having 3 to 50 ring carbon
atoms.

8. The organic electroluminescence device according to
claim 1, wherein R, to R, in the formula 1 each independently
represents a hydrogen atom, a substituted or unsubstituted
arylamino group having 5 to 20 ring carbon atoms, a substi-
tuted or unsubstituted alkylamino group having 1 to 20 car-
bon atoms, a substituted or unsubstituted heterocyclic group
having 3 to 50 ring carbon atoms or a substituted or unsub-
stituted silyl group having 3 to 50 carbon atoms.
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