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(57) ABSTRACT

To provide a compound represented by the following for-
mula (1). At least one of R, to R, is a group represented by
the following formula (2). At least one of Ar, and Ar, is a
group represented by the following formula (3).
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NOVEL COMPOUND, ORGANIC
ELECTROLUMINESCENT ELEMENT USING
SAME, AND ELECTRONIC DEVICE

TECHNICAL FIELD

[0001] The invention relates to a novel compound, an
organic electroluminescent element using the same and an
electronic device.

BACKGROUND ART

[0002] When voltage is applied to an organic electrolumi-
nescent element (hereinafter, referred to as an organic EL
element), holes and electrons are injected into an emitting
layer from an anode and a cathode, respectively. Then, thus
injected holes and electrons are recombined in the emitting
layer, and excitons are formed therein.

[0003] The organic EL element includes the emitting layer
between the anode and the cathode. Further, the organic EL
element has a stacked structure including an organic layer
such as a hole-injecting layer, a hole-transporting layer, an
electron-injecting layer, and an electron-transporting layer
in several cases.

[0004] Patent Document 1 discloses a specific aromatic
amine derivative as a material for an organic EL element.

RELATED ART DOCUMENTS

Patent Documents

[0005] Patent Document 1: WO2013/077405
SUMMARY OF THE INVENTION
[0006] An object of the invention is to provide a com-

pound from which an organic EL element having high
luminous efficiency can be obtained, an organic electrolu-
minescent element using the same and an electronic device.

[0007] One aspect of the invention provides the following
compound.
[0008] A compound, represented by the following formula
(1:
)
Ry R,
R;
‘ R4
RS Q
Ry
R5 R5
[0009] wherein, in the formula (1), R, to R, are indepen-

dently a hydrogen atom, a halogen atom, a cyano group, a
substituted or unsubstituted aryl group having 6 to 50 carbon
atoms that form a ring (hereinafter referred to as “ring
carbon atoms”), a substituted or unsubstituted heteroaryl
group having 5 to 50 atoms that form a ring (hereinafter
referred to as “ring atoms™), a substituted or unsubstituted
alkyl group having 1 to 50 carbon atoms, a substituted or
unsubstituted alkenyl group having 2 to 50 carbon atoms, a
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substituted or unsubstituted alkynyl group having 2 to 50
carbon atoms, a substituted or unsubstituted cycloalkyl
group having 3 to 50 ring carbon atoms, a substituted or
unsubstituted alkoxy group having 1 to 50 carbon atoms, a
substituted or unsubstituted aralkyl group having 7 to 50
carbon atoms, a substituted or unsubstituted aryloxy group
having 6 to 50 ring carbon atoms, a substituted or unsub-
stituted silyl group, a substituted or unsubstituted alkylthio
group having 1 to 50 carbon atoms, a substituted or unsub-
stituted arylthio group having 6 to 50 ring carbon atoms, or
a group represented by the following formula (2); and at
least one of R to R, is a group represented by the following
formula (2):

[0010] wherein, in the formula (2), Ar, and Ar, indepen-
dently represent a substituted or unsubstituted aryl group
having 6 to 50 ring carbon atoms, a substituted or unsub-
stituted heteroaryl group having 5 to 50 ring atoms, or a
group represented by the following formula (3), and at least
one of Ar, and Ar, 1s a group represented by the following
formula (3);

[0011] L,, L, and L, are independently a single bond, a
substituted or unsubstituted arylene group having 6 to 30
ring carbon atoms, or a substituted or unsubstituted het-
eroarylene group having 5 to 30 ring atoms; when the
number of Ar,, Ar,, L,, L, and L, is two or more, two or
more of Ar,, Ar,, L, L, and [; may be the same with or
different from each other

3
Ry;

X

Rig Q O Ry

R15 RIZ
Ryy Ry3

[0012] wherein, in the formula (3), R}, represents a sub-
stituted or unsubstituted alkyl group having 1 to 50 carbon
atoms, a substituted or unsubstituted aryl group having 6 to
50 ring carbon atoms, or a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms; R, to R,
independently represent a hydrogen atom, a halogen atom, a
cyano group, a substituted or unsubstituted aryl group hav-
ing 6 to 50 ring carbon atoms, a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms, a substituted or
unsubstituted alkyl group having 1 to 50 carbon atoms, a
substituted or unsubstituted alkenyl group having 2 to 50
carbon atoms, a substituted or unsubstituted alkynyl group
having 2 to 50 carbon atoms, a substituted or unsubstituted
cycloalkyl group having 3 to 50 ring carbon atoms, a
substituted or unsubstituted alkoxy group having 1 to 50
carbon atoms, a substituted or unsubstituted aralkyl group
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having 7 to 50 carbon atoms, a substituted or unsubstituted
aryloxy group having 6 to 50 ring carbon atoms, a substi-
tuted or unsubstituted silyl group, a substituted or unsubsti-
tuted alkylthio group having 1 to 50 carbon atoms, or a
substituted or unsubstituted arylthio group having 6 to 50
ring carbon atoms; and R, to R,, may form a saturated or
unsaturated ring between adjacent substituents; and

[0013] X, represents an oxygen atom or a sulfur atom.
[0014] Another aspect of the invention provides the fol-
lowing organic EL element.

[0015] An organic electroluminescent element, compris-
ing:

[0016] a cathode;

[0017] an anode; and

[0018] an emitting layer arranged between the cathode and
the anode,

[0019] wherein the emitting layer includes the above-

described compound.

[0020] Another aspect of the invention provides an elec-
tronic device, comprising the organic EL element.

[0021] According to the invention, a compound from
which an organic EL element having high luminous effi-
ciency can be obtained, an organic electroluminescent ele-
ment using the same and an electronic device can be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a diagram showing a schematic configu-
ration of one embodiment of an organic EL element of the
invention.

MODE FOR CARRYING OUT THE INVENTION

[0023] In the present specification, a hydrogen atom
means an atom including isomers different in the number of
neutrons, namely, a protium, a deuterium and a tritium.
[0024] 1In the present specification, a term “ring carbon
atoms” represents the number of carbon atoms among atoms
forming a subject ring itself of a compound having a
structure in which atoms are bonded in a ring form (for
example, a monocyclic compound, a fused-ring compound,
a cross-linked compound, a carbocyclic compound or a
heterocyclic compound). When the subject ring is substi-
tuted with a substituent, the carbon contained in the sub-
stituent is not included in the number of ring carbon atoms.
The same shall apply to the “ring carbon atoms” described
below, unless otherwise noted. For example, a benzene ring
has 6 ring carbon atoms, a naphthalene ring has 10 ring
carbon atoms, a pyridinyl group has 5 ring carbon atoms,
and a furanyl group has 4 ring carbon atoms. Further, when
an alkyl group is substituted as a substituent in the benzene
ring or the naphthalene ring, for example, the number of
carbon atoms of the alkyl group is not included in the ring
carbon atoms. Further, when a fluorene ring is bonded with
a fluorene ring as a substituent (including a spirofluorene
ring), for example, the number of carbon atoms of the
fluorene ring as the substituent is not included in the ring
carbon atoms.

[0025] In the present specification, a term “ring atoms”
represents the number of atoms forming a subject ring itself
of a compound having a structure in which atoms are bonded
in a ring form (for example, a monocycle, a fused ring and
a ring assembly) (for example, a monocyclic compound, a
fused-ring compound, a cross-linked compound, a carbocy-
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clic compound or a heterocyclic compound). The term “ring
atoms” does not include atoms which do not form the ring
(for example, a hydrogen atom which terminates a bonding
hand of the atoms forming the ring) or atoms contained in a
substituent when the ring is substituted with the substituent.
The same shall apply to the “ring atoms™ described below,
unless otherwise noted. For example, a pyridine ring has 6
ring atoms, a quinazoline ring has 10 ring atoms, and a furan
ring has 5 ring atoms. A hydrogen atom bonded with a
carbon atom of the pyridine ring or the quinazoline ring or
an atom forming the substituent is not included in the
number of the ring atoms. Further, when a fluorene ring is
bonded with a fluorene ring as a substituent (including a
spirofluorene ring), for example, the number of atoms of the
fluorene ring as the substituent is not included in the ring
atoms.

[0026] In the present specification, a term “XX to YY
carbon atoms” in an expression of “substituted or unsubsti-
tuted 77 group having XX to YY carbon atoms” represents
the number of carbon atoms when the ZZ group is unsub-
stituted. The number of carbon atoms of a substituent when
the Z7Z group is substituted with the substituent is not
included. Here, “YY” is larger than “XX”, and “XX” and
“YY” mean an integer of 1 or more.

[0027] In the present specification, a term “XX to YY
atoms” in an expression of “substituted or unsubstituted 77
group having XX to YY atoms” represents the number of
atoms when the ZZ group is unsubstituted. The number of
atoms of a substituent when the group is substituted with the
substituent is not included. Here, “YY™ is larger than “XX”,
and “XX” and “YY” each mean an integer of 1 or more.
[0028] A term “unsubstituted” in the case of “substituted
or unsubstituted” means that the relevant group is not
substituted with a substituent, and a hydrogen atom is
bonded therewith.

[0029] In the present specification, a heteroaryl group also
includes the following groups. Further, a heteroarylene
group also includes a group in which the following groups
are formed into a divalent group.
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[0030] In the formulas, X, , to X, and Y, , to Y, are
independently an oxygen atom, a sulfur atom, a —NZ—
group or a —NH— group. Z is a substituted or unsubstituted
aryl group having 6 to 50 ring carbon atoms, a substituted or
unsubstituted heteroaryl group having 5 to 50 ring atoms, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms. When the number of Z is two or more, two or
more of Z may be the same with or different from each other.
[0031] Specific examples of the aryl group having 6 to 50
ring carbon atoms of 7 include a group similar to an aryl
group having 6 to 50 ring carbon atoms of R, to R, and the
like described later.

[0032] Specific examples of the heteroaryl group having 5
to 50 ring atoms of Z include a group similar to a heteroaryl
group having 5 to 50 ring atoms of R, to R, and the like
described later.
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[0033] Specific examples of the alkyl group having 1 to 50
carbon atoms of Z include a group similar to an alkyl group
having 1 to 50 carbon atoms of R, to R, and the like
described later.

[0034] One aspect of the compound of the invention is
represented by the following formula (1):

M

[0035] wherein, in the formula (1), R, to R,, indepen-
dently represent a hydrogen atom, a halogen atom, a cyano
group, a substituted or unsubstituted aryl group having 6 to
50 ring carbon atoms, a substituted or unsubstituted het-
eroaryl group having 5 to 50 ring atoms, a substituted or
unsubstituted alkyl group having 1 to 50 carbon atoms, a
substituted or unsubstituted alkenyl group having 2 to 50
carbon atoms, a substituted or unsubstituted alkynyl group
having 2 to 50 carbon atoms, a substituted or unsubstituted
cycloalkyl group having 3 to 50 ring carbon atoms, a
substituted or unsubstituted alkoxy group having 1 to 50
carbon atoms, a substituted or unsubstituted aralkyl group
having 7 to 50 carbon atoms, a substituted or unsubstituted
aryloxy group having 6 to 50 ring carbon atoms, a substi-
tuted or unsubstituted silyl group, a substituted or unsubsti-
tuted alkylthio group having 1 to 50 carbon atoms, a
substituted or unsubstituted arylthio group having 6 to 50
ring carbon atoms, or a group represented by the following
formula (2); and at least one (preferably two) of R, to R,
is a group represented by the following formula (2):

An

[0036] wherein, in the formula (2), Ar, and Ar, indepen-
dently represent a substituted or unsubstituted aryl group
having 6 to 50 ring carbon atoms, a substituted or unsub-
stituted heteroaryl group having 5 to 50 ring atoms, or a
group represented by the following formula (3), and at least
one (or both) of Ar, and Ar, is a group represented by the
following formula (3);

[0037] L,, L, and L, are independently a single bond, a
substituted or unsubstituted arylene group having 6 to 30
ring carbon atoms, or a substituted or unsubstituted het-
eroarylene group having 5 to 30 ring atoms; and

[0038] when the number of Ar}, Ar,, |, L, and [ is two
or more, two or more of Ar,, Ar,, L;, L, and L; may be the
same with or different from each other
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)]
Ry

X

Ryg Q O Ry

Ris Rpp
Ry Ry3

[0039] wherein, in the formula (3), R}, represents a sub-
stituted or unsubstituted alkyl group having 1 to 50 carbon
atoms, a substituted or unsubstituted aryl group having 6 to
50 ring carbon atoms, or a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms; R, to R,
independently represent a hydrogen atom, a halogen atom, a
cyano group, a substituted or unsubstituted aryl group hav-
ing 6 to 50 ring carbon atoms, a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms, a substituted or
unsubstituted alkyl group having 1 to 50 carbon atoms, a
substituted or unsubstituted alkenyl group having 2 to 50
carbon atoms, a substituted or unsubstituted alkynyl group
having 2 to 50 carbon atoms, a substituted or unsubstituted
cycloalkyl group having 3 to 50 ring carbon atoms, a
substituted or unsubstituted alkoxy group having 1 to 50
carbon atoms, a substituted or unsubstituted aralkyl group
having 7 to 50 carbon atoms, a substituted or unsubstituted
aryloxy group having 6 to 50 ring carbon atoms, a substi-
tuted or unsubstituted silyl group, a substituted or unsubsti-
tuted alkylthio group having 1 to 50 carbon atoms, or a
substituted or unsubstituted arylthio group having 6 to 50
ring carbon atoms; and R, to R,, may form a saturated or
unsaturated ring (preferably a saturated or unsaturated and
substituted or unsubstituted S-membered ring or 6-mem-
bered ring, and more preferably a benzene ring) between
adjacent substituents; and

[0040] X, represents an oxygen atom or a sulfur atom.
[0041] Thus, an organic EL element having high luminous
efficiency can be obtained.

[0042] X, is preferably an oxygen atom.
[0043] L, is preferably a single bond.
[0044] Ar, is preferably a group represented by the for-

mula (3), and Ar, is preferably a substituted or unsubstituted
aryl group having 6 to 50 ring carbon atoms.

[0045] L, and L, are preferably a single bond.

[0046] Two of R, to R, are preferably a group represented
by the formula (2).

[0047] R,, to R,, preferably do not form a saturated or
unsaturated ring between adjacent substituents.

[0048] A compound represented by the formula (1) is
preferably represented by the following formula (4A).

@4

L, R;
N
N—L;
‘ ‘
L3 R4
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[0049] Wherein, in the formula (4A), R, to R, are as
defined in the formula (1); Ar,, Ar,, L,, L, and L; are as
defined in the formula (2); and

[0050] Ar, and Ar, independently represent a substituted
or unsubstituted aryl group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted heteroaryl group hav-
ing 5 to 50 ring atoms, or a group represented by the formula
(3), and

[0051] atleast one of Ar, and Ar, is a group represented by
the formula (3).

[0052] A compound represented by the formula (1) is
preferably represented by the following formula (4B).

@B)

[0053] Wherein, in the formula (4B), R, to R, are as
defined in the formula (1); Ar,, Ar,, L, and L, are as defined
in the formula (2); and

[0054] Ar, and Ar, independently represent a substituted
or unsubstituted aryl group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted heteroaryl group hav-
ing 5 to 50 ring atoms, or a group represented by the formula
(3), and

[0055] atleast one of Ar, and Ar, is a group represented by
the formula (3).

[0056] A compound represented by the formula (1) is
preferably represented by the following formula (4).

@

R¢ Rs

[0057] Wherein, in the formula (4), R, to R, are as defined
in the formula (1); Ar, and Ar, are as defined in the formula
(2); and

[0058] Ar, and Ar, independently represent a substituted
or unsubstituted aryl group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted heteroaryl group hav-
ing 5 to 50 ring atoms, or a group represented by the formula
(3), and

[0059] at least one (or both) of Ar; and Ar, is a group
represented by the formula (3).
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[0060] Tt is preferable that R, to Ry are independently a
hydrogen atom, or a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms;

[0061] Ar, and Ar, are independently a group represented
by the formula (3);

[0062] Ar, and Ar, are independently a substituted or
unsubstituted aryl group having 6 to 50 ring carbon atoms;

[0063] R,, is independently a substituted or unsubstituted
alkyl group having 1 to 50 carbon atoms, or a substituted or
unsubstituted aryl group having 6 to 50 ring carbon atoms;
and

[0064] R,,to R,, are independently a hydrogen atom, a
substituted or unsubstituted alkyl group having 1 to 50
carbon atoms, or a substituted or unsubstituted aryl group
having 6 to 50 ring carbon atoms.

[0065] It is preferable that R, to R, are independently a
hydrogen atom, or a substituted or unsubstituted alkyl group
having 1 to 18 carbon atoms; Ar, and Ar, are independently
a group represented by the formula (3); Ar, and Ar, are
independently a substituted or unsubstituted aryl group
having 6 to 18 ring carbon atoms; R, is independently a
substituted or unsubstituted alkyl group having 1 to 18
carbon atoms, or a substituted or unsubstituted aryl group
having 6 to 18 ring carbon atoms; and R,, to R, are
independently a hydrogen atom, a substituted or unsubsti-
tuted alkyl group having 1 to 18 carbon atoms, or a substi-
tuted or unsubstituted aryl group having 6 to 18 ring carbon
atoms.

[0066] It is preferable that Ar, and Ar, are independently
a substituted or unsubstituted phenyl group, a substituted or
unsubstituted biphenyl group, or a substituted or unsubsti-
tuted naphthyl group.

[0067] As a substituent when Ar, and Ar, have the sub-
stituent, an alkyl group having 1 to 18 (preferably 1 to 8)
carbon atoms is preferable, in which 1 or 2 or more of the
alkyl groups may be substituted. Specific examples of Ar,
and Ar, when Ar, and Ar, have the substituent include a
methylphenyl group, a dimethylphenyl group and a meth-
ylbiphenyl group.

[0068] R, is preferably a substituted or unsubstituted alkyl
group having 1 to 18 carbon atoms. R, is more preferably
a substituted or unsubstituted alkyl having 1 to 8 carbon
atoms.

[0069] R, to Ry are preferably a hydrogen atom, or a
substituted or unsubstituted alkyl group having 1 to 18
(preferably 1 to 8) carbon atoms. Among R, to Ry, R, and
R may be a substituted or unsubstituted alkyl group having
1 to 18 (preferably 1 to 8) carbon atoms, and R, R, to R,
R, and Rg may be a hydrogen atom.

[0070] R,, to R,, are preferably a hydrogen atom, or a
substituted or unsubstituted alkyl group having 1 to 18
(preferably 1 to 8) carbon atoms. Among R, to R ,, R},
may be a substituted or unsubstituted alkyl group having 1
to 18 (preferably 1 to 8) carbon atoms, and R,, to R, may
be a hydrogen atom.

[0071] A compound represented by the formula (1) is
preferably represented by any one of the following formulas
(5A) to (SD):
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Ry3 Ryq
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(54)

[0072] wherein, in the formula (5A), R, to R,g are inde-
pendently a hydrogen atom, or a substituted or unsubstituted
alkyl group having 1 to 50 carbon atoms;

[0073] R, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms;

[0074] R, to R, are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms;

[0075] Ry, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms; and

[0076] R, to R are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms.

[0077] Wherein, in the formula (5B), R,, to R,4 are
independently a hydrogen atom, or a substituted or unsub-
stituted alkyl group having 1 to 50 carbon atoms;

[0078] R, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms;

[0079] R, to R,, are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms;

[0080] Ry, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms; and

[0081] R, to Ry, are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms.

(B
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Ry3
Ry Ry Ry N
O,
Ry Ras
[0082] Wherein, in the formula (5C), R,; to R,4 are

independently a hydrogen atom, or a substituted or unsub-
stituted alkyl group having 1 to 50 carbon atoms;

[0083] R, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms;

[0084] R, to R,, are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbons;

[0085] R, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms; and

[0086] R, to R, are independently a hydrogen atom, or

a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms.
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N Rs1 Re Re3
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[0087] Wherein, in the formula (5D), R,; to Ryg are
independently a hydrogen atom, or a substituted or unsub-
stituted alkyl group having 1 to 50 carbon atoms;

[0088] R, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms;

[0089] R, to R,, are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms;

[0090] R, is a substituted or unsubstituted alkyl group
having 1 to 50 carbon atoms; and

[0091] Ry, to Ry, are independently a hydrogen atom, or
a substituted or unsubstituted alkyl group having 1 to 50
carbon atoms.

(D)
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[0092] The number of carbon atoms of the alkyl group of
R, to Ry, Ry, Ryp to Ryg, Ry and Ry to Ry s preferably
1 to 18, and more preferably 1 to 8.

[0093] One aspect of the compound of the invention is
preferably a material for an organic electroluminescent
element.

[0094] Specific examples of the halogen atom of R, to R,
R,,toR,,and R, to R, described later include a fluorine
atom, a chlorine atom, a bromine atom and an iodine atom.
[0095] Specific examples of the aryl group having 6 to 50
(preferably 6 to 18) ring carbon atoms of R, to R,,, Ar, to
Ar,, R, to Ry, described later, and Ar,,, described later
include a phenyl group, a 1-naphthyl group, a 2-naphthyl
group, a l-anthryl group, a 2-anthryl group, a 9-anthryl
group, a l-phenanthryl group, a 2-phenanthryl group, a
3-phenanthryl group, a 4-phenanthryl group, a 9-phenan-
thryl group, a 1-naphthacenyl group, a 2-naphthacenyl
group, a 9-naphthacenyl group, a 1-pyrenyl group, a 2-pyre-
nyl group, a 4-pyrenyl group, a 2-biphenylyl group, a
3-biphenylyl group, a 4-biphenylyl group, a p-terphenyl-4-
vyl group, a p-terphenyl-3-yl group, a p-terphenyl-2-yl group,
a m-terphenyl-4-yl group, a m-terphenyl-3-yl group, a
m-terphenyl-2-yl group, an o-tolyl group, a m-tolyl group, a
p-tolyl group, a p-t-butylphenyl group, a p-(2-phenylpropyl)
phenyl group, a 3-methyl-2-naphthyl group, a 4-methyl-1-
naphthyl group, a 4-methyl-1-anthryl group, a 4'-methylbi-
phenyl group, a 4"-t-butyl-p-terphenyl-4-yl group, a
chrysenyl group, a fluoranthenyl group and a fluorenyl
group.

[0096] Among the above-described groups, the aryl group
is preferably a phenyl group, a naphthyl group, a biphenyl
group, a terphenyl group, a pyrenyl group, a phenanthryl
group and a fluorenyl group, and more preferably a phenyl
group, a naphthyl group, a biphenyl group, a terphenyl
group, a pyrenyl group and a fluorenyl group.

[0097] Specific examples of the heteroaryl group having 5
to 50 (preferably 5 to 18) ring atoms of R, to R, ,, Ar, to Ar,,
R, to Ry, described later, and Ar,,, described later
include a pyrrolyl group, a pyrazinyl group, a pyridinyl
group, an indolyl group, an isoindolyl group, a furyl group,
a benzofuranyl group, an isobenzofuranyl group, a diben-
zofuranyl group, a dibenzothiophenyl group, a quinolyl
group, an isoquinolyl group, a quinoxalinyl group, a carba-
zoyl group, a phenanthridinyl group, an acridinyl group, a
phenanthrolinyl group, and a thienyl group, and a monova-
lent group formed of a pyridine ring, a pyrazine ring, a
pyrimidine ring, a pyridazine ring, a triazine ring, an indole
ring, a quinoline ring, an acridine ring, a pyrrolidine ring, a
dioxane ring, a piperidine ring, a morpholine ring, a pipera-
zine ring, a carbazole ring, a furan ring, a thiophene ring, an
oxazole ring, an oxadiazole ring, a benzoxazole ring, a
thiazole ring, a thiadiazole ring, a benzothiazole ring, a
triazole ring, an imidazole ring, a benzimidazole ring, a
pyran ring, a dibenzofuran ring, a benzo[a]dibenzofuran
ring, a benzo[b]dibenzofuran ring and a benzo[c]|dibenzo-
furan ring.

[0098] Specific examples of the alkyl group having 1 to 50
(preferably 1 to 18) carbon atoms of R, to R, R,; to Rag,
R;, Ry 0 Ry, R, Ry to Ry, and R, to R, described
later include a methyl group, an ethyl group, a propyl group,
an isopropyl group, a n-butyl group, a s-butyl group, an
isobutyl group, a t-butyl group, a n-pentyl group, a n-hexyl
group, a n-heptyl group, a n-octyl group, a hydroxymethyl
group, a 1-hydroxyethyl group, a 2-hydroxyethyl group, a
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2-hydroxyisobutyl group, a 1,2-dihydroxyethyl group, a
1,3-dihydroxyisopropyl group, a 2,3-dihydroxy-t-butyl
group, a 1,23-trihydroxypropyl group, a chloromethyl
group, a l-chloroethyl group, a 2-chloroethyl group, a
2-chloroisobutyl group, a 1,2-dichloroethyl group, a 1,3-
dichloroisopropyl group, a 2,3-dichloro-t-butyl group, a
1,2 3-trichloropropyl group, a bromomethyl group, a 1-bro-
moethyl group, a 2-bromoethyl group, a 2-bromoisobutyl
group, a 1,2-dibromoethyl group, a 1,3-dibromoisopropyl
group, a 2,3-dibromo-t-butyl group, a 1,2,3-tribromopropyl
group, an iodomethyl group, a 1-iodoethyl group, a 2-iodo-
ethyl group, a 2-iodoisobutyl group, a 1,2-diiodoethyl
group, a 1,3-diiodoisopropyl group, a 2,3-diiodo-t-butyl
group, a 1,2,3-triiodopropyl group, an aminomethyl group,
a l-aminoethyl group, a 2-aminoethyl group, a 2-amin-
oisobutyl group, a 1,2-diaminoethyl group, a 1,3-diamin-
oisopropyl group, a 2,3-diamino-t-butyl group, a 1,2,3-
triaminopropyl group, a cyanomethyl group, a 1-cyanoethyl
group, a 2-cyanoethyl group, a 2-cyanoisobutyl group, a
1,2-dicyanoethyl group, a 1.3-dicyanoisopropyl group, a
2,3-dicyano-t-butyl group, a 1,2,3-tricyanopropyl group, a
nitromethyl group, a l-nitroethyl group, a 2-nitroethyl
group, a 2-nitroisobutyl group, a 1,2-dinitroethyl group, a
1,3-dinitroisopropyl group, a 2,3-dinitro-t-butyl group and a
1,2 3-trinitropropyl group.

[0099] Specific examples of the alkenyl group having 2 to
50 (preferably 2 to 18) carbon atoms of R, toR,,, R, to Ry,
and R, to R, described later include a vinyl group, an
allyl group, a 1-butenyl group, a 2-butenyl group, a 3-bute-
nyl group, a 1,3-butanedienyl group, a 1-methylvinyl group,
a 1-methylallyl group, a 1,1-dimethylallyl group, a 2-meth-
ylallyl group and a 1,2-dimethylallyl group.

[0100] Specific examples of the alkynyl group having 2 to
50 carbon atoms of R; to R, Rj» to Ry, and Ry, to Ry}
described later include an ethynyl group.

[0101] Specific examples of the cycloalkyl group having 3
to 50 (preferably 3 to 18) ring carbon atoms of R toR,, R,
to R, and R, to R, described later include a cyclopro-
pyl group, a cyclobutyl group, a cyclopentyl group, a
cyclohexyl group, a 4-methylcyclohexy! group, a 1-adaman-
tyl group, a 2-adamantyl group, a 1-norbornyl group and a
2-norbornyl group.

[0102] Specific examples of the alkoxy group having 1 to
50 (preferably 1 to 18) carbon atoms of R, toR,,, R}, to Ry,
and R4, to R,,, described later include a group in which an
oxygen atom is bonded with the above-described alkyl
group having 1 to 50 carbon atoms.

[0103] Specific examples of the aralkyl group having 7 to
50 (preferably 7 to 18) carbon atoms of R, toR,,, R}, to Ry,
and R4, to Ry, described later include a benzyl group, a
1-phenylethyl group, a 2-phenylethy] group, a 1-phenyliso-
propyl group, a 2-phenylisopropyl group, a phenyl-t-butyl
group, an c-naphthylmethyl group, a 1-a-naphthylethyl
group, a 2-a.-naphthylethyl group, a 1-a-naphthylisopropyl
group, a 2-a-naphthylisopropyl group, B-naphthylmethyl
group, a 1-f-naphthylethyl group, a 2-f-naphthylethyl
group, a 1-f-naphthylisopropyl group, a 2-f-naphthyliso-
propyl group, a 1-pyrrolylmethyl group, a 2-(1-pyrrolyl)
ethyl group, a p-methylbenzyl group, a m-methylbenzyl
group, an o-methylbenzyl group, a p-chlorobenzyl group, a
m-chlorobenzyl group, an o-chlorobenzyl group, a p-bro-
mobenzyl group, a m-bromobenzyl group, an o-bromoben-
zyl group, a p-iodobenzyl group, a m-iodobenzyl group, an
o-iodobenzyl group, a p-hydroxybenzyl group, a m-hy-
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droxybenzyl group, an o-hydroxybenzyl group, a p-amin-
obenzyl group, a m-aminobenzyl group, an o-aminobenzyl
group, a p-nitrobenzyl group, a m-nitrobenzyl group, an
o-nitrobenzyl group, a p-cyanobenzyl group, a m-cyanoben-
zyl group, an o-cyanobenzyl group, a 1-hydroxy-2-phe-
nylisopropyl group and a 1-chloro-2-phenylisopropyl group.
[0104] Specific examples of the aryloxy group having 6 to
50 (preferably 6 to 18) ring carbon atoms of R, to R, Ry,
to R, and R,; to Ry, described later include a group in
which an oxygen atom is bonded with the above-described
aryl group having 6 to 50 ring carbon atoms.

[0105] Specific examples of the substituted or unsubsti-
tuted silyl group of R, to R, R, o Rj;, and R, to R,
described later include an unsubstituted silyl group
(—SiH;), a trialkylsilyl group and a triarylsilyl group. The
alkyl group and the aryl group are as arbitrary substituents
described later.

[0106] Specific examples of the alkylthio group having 1
to 50 (preferably 1 to 18) carbon atoms of R, to R, R, to
R, and R, to R, described later include a group in
which a sulfur atom is bonded with the above-described
alkyl group having 1 to 50 carbon atoms.

[0107] Specific examples of the arylthio group having 6 to
50 (preferably 6 to 18) ring carbon atoms of R, to R, Ry,
to R4, and R, to Ry, described later include a group in
which a sulfur atom is bonded with the above-described aryl
group having 6 to 50 ring carbon atoms.

[0108] Specific examples of the arylene group having 6 to
30 (preferably 6 to 18) ring carbon atoms of L, to L,, and
L, described later include a phenylene group (for example,
a m-phenylene group), a naphthylene group, a biphenylene
group, an anthranylene group and a pyrenylene group.
[0109] Specific examples of the heteroarylene group hav-
ing 5 to 30 (preferably 5 to 18) ring atoms of L, to L, and
L, described later include a non-fused heteroarylene group
and a fused heteroarylene group, and more specifically,
include a pyrrolyl group, a pyrazinyl group, a pyridinyl
group, an indolyl group, an isoindolyl group, a furyl group,
a benzofuranyl group, an isobenzofuranyl group, a diben-
zofuranyl group, a dibenzothiophenyl group, a quinolyl
group, an isoquinolyl group, a quinoxalinyl group, a carba-
zolvl group, a phenanthridinyl group, an acridinyl group, a
phenanthrolinyl group, and a thienyl group, and a divalent
group formed of a pyridine ring, a pyrazine ring, a pyrimi-
dine ring, a pyridazine ring, a triazine ring, an indole ring,
a quinoline ring, an acridine ring, a pyrrolidine ring, a
dioxane ring, a piperidine ring, a morpholine ring, a pipera-
Zine ring, a carbazole ring, a furan ring, a thiophene ring, an
oxazole ring, an oxadiazole ring, a benzoxazole ring, a
thiazole ring, a thiadiazole ring, a benzothiazole ring, a
triazole ring, an imidazole ring, a benzimidazole ring, a
pyran ring, a dibenzofuran ring, a benzo[a]dibenzofuran
ring, a benzo[b]dibenzofuran ring and a benzo[c]|dibenzo-
furan ring.

[0110] In the present specification, specific examples of
the substituent in the case of “substituted or unsubstituted”
(hereinafter, also referred to as an arbitrary substituent)
include, for R, to R, and the like, a halogen atom, a cyano
group, an aryl group having 6 to 50 ring carbon atoms, a
heteroaryl group having 5 to 50 ring atoms, an alkyl group
having 1 to 50 carbon atoms, an alkenyl group having 2 to
50 carbon atoms, an alkynyl group having 2 to 50 carbon
atoms, a cycloalkyl group having 3 to 50 ring carbon atoms,
an alkoxy group having 1 to 50 carbon atoms, an aralkyl

Dec. 19, 2019

group having 7 to 50 carbon atoms, an aryloxy group having
6 to 50 ring carbon atoms, a silyl group, an alkylthio group
having 1 to 50 carbon atoms and an arylthio group having 6
to 50 ring carbon atoms as described above.

[0111] Specific examples of each of the substituents are
similar to specific examples described above as the substitu-
ents of R, to R, and the like, respectively.

[0112] In the present specification, a saturated or unsatu-
rated ring (preferably a saturated or unsaturated and substi-
tuted or unsubstituted S-membered ring or 6-membered ring,
and more preferably a benzene ring) may be formed between
arbitrary adjacent substituents.

[0113] In the present specification, the arbitrary substitu-
ent may further have a substituent. Specific examples of the
substituent that the arbitrary substituent may further have
include a substituent similar to the above-described arbitrary
substituent.

[0114] Specific examples of one aspect of the compound
of the invention include compounds shown below.
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[0115] One aspect of the organic EL element of the
invention has a cathode, an anode and an emitting layer
arranged between the cathode and the anode, wherein the
emitting layer includes the above-described compound.

[0116] Thus, luminous efficiency can be improved.

27
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[0117] The emitting layer preferably further includes a
compound represented by the following formula (11):

(1)

Rz Rig
Rio4 O Rjo1
R] 10 O R109
Rios O Riog

Rios Rig7

[0118] wherein, in the formula (11), R),, to R, are
independently a hydrogen atom, a halogen atom, a cyano
group, a substituted or unsubstituted aryl group having 6 to
50 ring carbon atoms, a substituted or unsubstituted het-
eroaryl group having 5 to 50 ring atoms, a substituted or
unsubstituted alkyl group having 1 to 50 carbon atoms, a
substituted or unsubstituted alkenyl group having 2 to 50
carbon atoms, a substituted or unsubstituted alkynyl group
having 2 to 50 carbon atoms, a substituted or unsubstituted
cycloalkyl group having 3 to 50 ring carbon atoms, a
substituted or unsubstituted alkoxy group having 1 to 50
carbon atoms, a substituted or unsubstituted aralkyl group
having 7 to 50 carbon atoms, a substituted or unsubstituted
aryloxy group having 6 to 50 ring carbon atoms, a substi-
tuted or unsubstituted silyl group, a substituted or unsubsti-
tuted alkylthio group having 1 to 50 carbon atoms, a
substituted or unsubstituted arylthio group having 6 to 50
ring carbon atoms, or a group represented by -L,,,-Ar,,,,
[0119] and at least one of R,y to R, is the group
represented by -L,5,-Ar;;. Lo, s a single bond, a substi-
tuted or unsubstituted arylene group having 6 to 30 ring
carbon atoms, or a substituted or unsubstituted heteroarylene
group having 5 to 30 ring atoms, and Ar,,,, is a substituted
or unsubstituted aryl group having 6 to 50 ring carbon
atoms, or a substituted or unsubstituted heteroaryl group
having 5 to 50 ring atoms, and when the number of L, ), is
two or more, two or more of L, may be the same with or
different from each other, and when the number of Ar,,, is
two or more, two or more of Ar,,, may be the same with or
different from each other.

[0120] At least one of R,,, and R, is preferably the
group represented by -L,,-Ar,,, described above.

[0121] R, and R,,, are preferably independently the
group represented by -L,,-Ar,,, described above.

[0122] Specific examples of the compound represented by
the formula (11) include compounds shown below.
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[0123] When the emitting layer described above includes
the compound represented by the formula (1) and the
compound represented by the formula (11), a content of the
compound represented by the formula (1) is preferably 1
mass % or more and 20 mass % or less based on a total of
the emitting layer.

Dec. 19, 2019

[0124] Further, when the emitting layer described above
includes the compound represented by the formula (1) and
the compound represented by the formula (11), a content of
the compound represented by the formula (11) is preferably
80 mass % or more and 99 mass % or less based on the total
of the emitting layer.

[0125] One aspect of the organic EL element of the
invention preferably has a hole-transporting layer between
the anode and the emitting layer.

[0126] One aspect of the organic EL element of the
invention preferably has an electron-transporting layer
between the cathode and the emitting layer.

[0127] Specific examples of a typified element configura-
tion of the organic EL element of the invention include
structures such as

(1) an anode/an emitting layer/a cathode,

(2) an anode/a hole-injecting layer/an emitting layer/a cath-
ode,

(3) an anode/an emitting layer/an electron-injecting-trans-
porting layer/a cathode,

(4) an anode/a hole-injecting layer/an emitting layer/an
electron-injecting-transporting layer/a cathode,

(5) an anode/an organic semiconductor layer/an emitting
layer/a cathode,

(6) an anode/an organic semiconductor layer/an electron
barrier layer/an emitting layer/a cathode,

(7) an anode/an organic semiconductor layer/an emitting
layer/an adhesion improving layer/a cathode,

(8) an anode/a hole-injecting-transporting layer/an emitting
layer/an electron-injecting-transporting layer/a cathode,

(9) an anode/an insulating layer/an emitting layer/an insu-
lating layer/a cathode,

(10) an anode/an inorganic semiconductor layer/an insulat-
ing layer/an emitting layer/an insulating layer/a cathode,
(11) an anode/an organic semiconductor layer/an insulating
layer/an emitting layer/an insulating layer/a cathode,

(12) an anode/an insulating layer/a hole-injecting-transport-
ing layer/an emitting layer/an insulating layer/a cathode, and
(13) an anode/an insulating layer/a hole-injecting-transport-
ing layer/an emitting layer/an electron-injecting-transport-
ing layer/a cathode.

[0128] Among the above-described structures, a configu-
ration of (8) is preferably used, but the configuration is not
limited thereto.

[0129] Further, the emitting layer may be a phosphores-
cent emitting layer or a fluorescent emitting layer, and may
include a plurality of emitting layers. When the organic EL
element has the plurality of emitting layers, the organic EL
element may have a space layer between the respective
emitting layers for the purpose of preventing excitons gen-
erated in the phosphorescent emitting layer from diffusing
into the fluorescent emitting layer.

[0130] FIG. 1 shows a schematic configuration of one
example of the organic EL element in the embodiment of the
invention.

[0131] An organic EL element 1 has a transparent sub-
strate 2, an anode 3, a cathode 4, and an organic thin-film
layer 10 arranged between the anode 3 and the cathode 4.
[0132] The organic thin-film layer 10 has an emitting layer
5 described above, and may have a hole-injecting-transport-
ing layer 6 or the like between the emitting layer 5 and the
anode 3, and an electron-Injecting-transporting layer 7 or the
like between the emitting layer 5 and the cathode 4.
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[0133] Further, the electron barrier layer may be provided
on a side of the anode 3 of the emitting layer 5, and a hole
barrier layer may be provided on a side of the cathode 4 of
the emitting layer 5, respectively.

[0134] Accordingly, electrons or holes can be confined in
the emitting layer 5 to enhance generation probability of the
excitons in the emitting layer 5.

[0135] Moreover, the “hole-injecting-transporting layer”
herein means “at least one of the hole-injecting layer and the
hole-transporting layer”, and the “electron-injecting-trans-
porting layer” herein means “at least one of the electron-
injecting layer and the electron-transporting layer”.

[0136] A substrate is used as a support of an emitting
element. As the substrate, glass, quartz, plastics or the like
can be used, for example. Further, a flexible substrate may
be used. A term “flexible substrate” means a bendable
(flexible) substrate, and specific examples thereof include a
plastic substrate formed of polycarbonate or polyvinyl chlo-
ride.

[0137] For the anode formed on the substrate, metal, alloy,
an electrically conductive compound, a mixture thereof or
the like, each having a large work function (specifically 4.0
eV or more), is preferably used. Specific examples thereof
include indium oxide-tin oxide (ITO: Indium Tin Oxide),
silicon or silicon oxide-containing indium oxide-tin oxide,
indium oxide-zinc oxide, tungsten oxide, zinc oxide-con-
taining indium oxide, and graphene. In addition thereto,
specific examples thereof include gold (Au), platinum (Pt),
or nitride of a metallic material (for example, titanium
nitride).

[0138] The hole-injecting layer is a layer including a
material having high hole-injection properties. As the mate-
rial having high hole-injection properties, such a material
can be used as molybdenum oxide, titanium oxide, vana-
dium oxide, rhenium oxide, ruthenium oxide, chromium
oxide, zirconium oxide, hafnium oxide, tantalum oxide,
silver oxide, tungsten oxide, manganese oxide, an aromatic
amine compound, a ladder-type compound such as a fluo-
rene derivative, or a polymer compound (an oligomer, a
dendrimer, a polymer or the like).

[0139] The hole-transporting layer is a layer including a
material having high hole-transportation properties. For the
hole-transporting layer, an aromatic amine compound, a
carbazole derivative, an anthracene derivative, or the like
can be used. A polymer compound such as poly(N-vinycar-
bazole) (abbreviation: PVK) and poly(4-vinyltriphenylam-
ine) (abbreviation: PVTPA) can also be used. However, a
material other than the above-described materials may be
used as long as the material has higher transportation
properties of holes in comparison with the electrons. It
should be noted that the layer including the material having
high hole-transportation properties may be formed into not
only a monolayer, but also a layer in which two or more
layers formed of the above-described material are stacked.

[0140] The electron-transporting layer is a layer including
a substance having high electron-transportation properties.
For the electron-transporting layer, such a material can be
used as 1) a metal complex such as a lithium complex, an
aluminum complex, a beryllium complex and a zinc com-
plex; 2) a heteroaromatic compound such as an imidazole
derivative, a benzimidazole derivative, an azine derivative,
a carbazole derivative and a phenanthroline derivative; and
3) a polymer compound.
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[0141] The electron-injecting layer is a layer including a
material having high electron-injection properties. For the
electron-injecting layer, such a material can be used as alkali
metal, alkaline earth metal or a compound thereof, such as
lithium (L), a lithium complex, lithium fluoride (LiF),
cesium fluoride (CsF), calcium fluoride (CaF,) and lithium
oxide (LiOx).

[0142] For the cathode, metal, alloy, an electrically con-
ductive compound, a mixture thereof, or the like, each
having a small work function (specifically, 3.8 eV or less),
is preferably used. Specific examples of such a cathode
material include an element belonging to group 1 or group
2 of the periodic table of the elements, namely, alkali metal
such as lithium (Li) and cesium (Cs), alkaline earth metal
such as magnesium (Mg), and alloy containing the metal
thereof (for example, MgAg and AILi).

[0143] In one aspect of the organic EL element of the
invention, a method for forming each layer is not particu-
larly limited. A conventionally-known method for forming
each layer according to a vacuum deposition process, a spin
coating process or the like can be used. Each layer such as
the emitting layer can be formed by a publicly-know method
such as a vacuum deposition process, a molecular beam
deposition process (MBE process), or an application process
such as a dipping process, a spin coating process, a casting
process, a bar coating process and a roll coating process,
using a solution prepared by dissolving the material in the
solvent

[0144] In one aspect of the organic EL element of the
invention, a film thickness of each layer is not particularly
limited, but is ordinarily preferably in the range of several
nm to 1 um generally in order to suppress a defect such as
a pinhole, keep low applied voltage, or improve the lumi-
nous efliciency.

[0145] The organic EL element of the invention can be
used for a displaying component such as an organic EL panel
module; a display device of a television, a mobile phone, a
personal computer or the like; and an electronic device such
as an emitting device for lighting, a lighting appliance for a
vehicle, or the like.

EXAMPLES

[0146] Next, the invention will be described in greater
detail by way of Examples and Comparative Examples, but
the invention is not limited by the Examples.

Example 1 (Synthesis of BD-1)

[0147] A scheme of synthesis of BD-1 is shown below.
OH
NO,
E Br
K,CO;3
DMF
Br NO»
0]
Pd(OAc),
PCyg HBF4
Cs,C0;
BD-1-1 DMA
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N
2

Fe
O NH4Cl

BD-1-2

B ————
THF/MeOH/H,0

NH,

Br

_—

Pdy(dba);
BINAP

NaO'Bu
toluene

ats

BD-1-3

Br. OO
Br
NH

0 O PdCly(Amphos),

LHMDS
BD-1-4

R,

(1-1) Synthesis of BD-1-1

[0148] Under an argon atmosphere, a mixture of 22.8 g of
1-fluoro-3-methyl-2-nitrobenzene, 25.4 g of 2-bromophe-
nol, 40.6 g of potassium carbonate and 500 mL of dimeth-
ylformamide (DMF) was stirred at 120° C. for 2 hours. The
resulting reaction liquid was cooled down to room tempera-
ture and subjected to extraction with ethyl acetate, and then
an organic layer was washed with water and dried over
anhydrous magnesium sulfate, and a solvent was distilled off
under reduced pressure. The resulting residue was purified
by silica gel column chromatography to obtain 40.3 g of
BD-1-1 (yield: 89%).

(1-2) Synthesis of BD-1-2

[0149] Under an argon atmosphere, a mixture of 40.0 g of
BD-1-1, 2.91 g of palladium acetate (Pd(OAc),), 9.56 g of
tricyclohexylphosphine tetrafluoroborate (PCy,HBF,), 127
g of cesium carbonate and 400 mL of dimethylacetamide
(DMA) was stirred at 130° C. for 3 hours. The resulting
reaction liquid was cooled down to room temperature and
subjected to extraction with ethyl acetate, and then an
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organic layer was washed with water and dried over anhy-
drous magnesium sulfate, and a solvent was distilled off
under reduced pressure. The resulting residue was purified
by silica gel column chromatography to obtain 15.3 g of
BD-1-2 (yield: 52%).

(1-3) Synthesis of BD-1-3

[0150] Under an argon atmosphere. a mixture of 7.00 g of
BD-1-2, 10.3 g of iron powder, 9.89 g of ammonium
chloride, 80 mL of tetrahydrofuran (THF), 40 mL of metha-
nol (MeOH) and 40 mL of water (H,O) was stirred at 65° C.
for 4 hours. The resulting reaction liquid was cooled down
to room temperature and subjected to Celite filtration, the
resulting filtrate was washed with a saturated aqueous solu-
tion of sodium hydrogencarbonate, hexane was added
thereto, and the resulting mixture was stirred and filtrated to
obtain 4.48 g of BD-1-3 (yield: 74%).

(1-4) Synthesis of BD-1.4

[0151] Under an argon atmosphere, a mixture of 4.42 g of
BD-1-3, 3.20 g of bromobenzene, 0.373 g of tris(diben-
zylideneacetone)dipalladium (Pd,(dba),), 0.508 g of 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (BINAP), 3.92 g of
sodium-t-butoxide (NaOBu) and 100 mL of toluene was
refluxed under heating for 16 hours. The resulting reaction
liquid was cooled down to room temperature and subjected
to extraction with ethyl acetate, and then an organic layer
was washed with water and dried over anhydrous magne-
sium sulfate, and a solvent was distilled off under reduced
pressure. The resulting residue was purified by silica gel
column chromatography to obtain 4.24 g of BD-1-4 (yield:
76%).

(1-5) Synthesis of BD-1

[0152] Under an argon atmosphere, a mixture of 4.15 g of
BD-1-4, 2.60 g of dibromopyrene, 0.102 g of bis(di-t-buty-
4-dimethylaminophenylphosphine)dichloropalladium  (Pd
(CI),(Amphos),), 14.4 mL of lithium bis(trimethylsilyl)
amide (LHMDS) (1.0 M THF solution) and 50 mL of
toluene was refluxed under heating for 3 hours. The resulting
reaction liquid was cooled down to room temperature and
filtrated, and the resulting residue was purified by silica gel
column chromatography to obtain 4.49 g of BD-1 (yield:
83%).

Example 2 (Synthesis of BD-2)

[0153] A scheme of synthesis of BD-2 is shown below.

NH,
0 Br
\ Pd,(dba)s
BINAP
NaO‘Bu
toluene

BD-1-3
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PdCly(Amphos);
LHMDS

BD-2-1

toluene

BD-2

(2-1) Synthesis of BD-2-1

[0154] Under an argon atmosphere, a mixture of 4.42 g of
BD-1-3, 4.00 g of 1-bromo-2-methylbenzene, 0.428 g of tris
dibenzylideneacetone dipalladium, 0.582 g of BINAP, 4.50
g of sodium-t-butoxide and 80 mL of toluene was refluxed
under heating for 16 hours. The resulting reaction liquid was
cooled down to room temperature and subjected to extrac-
tion with ethyl acetate, and then an organic layer was washed
with water and dried over anhydrous magnesium sulfate,
and a solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel column chroma-
tography to obtain 5.75 g of BD-2-1 (yield: 86%).

(2-2) Synthesis of BD-2

[0155] Under an argon atmosphere, a mixture of 5.53 g of
BD-2-1, 3.30 g of dibromopyrene, 0.130 g of bis(di-t-butyl-
4-dimethylaminophenytphosphine)dichloropalladium, 18.3
mL of LHMDS (1.0 M THF solution) and 30 mL of toluene
was refluxed under heating for 5 hours. The resulting
reaction liquid was cooled down to room temperature and

filtrated, and the resulting material was washed with water,
methanol and toluene to obtain 3.32 g of BD-2 (yield: 47%).

Example 3 (Synthesis of BD-3)

[0156] A scheme of synthesis of BD-3 is shown below.

Pdy(dba);
BINAP
NaO‘Bu
toluene

BD-1-3
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OO

iy

(o)

PdCly(Amphos),
LHMDS
toluene

O

BD-3-1

@

BD-3

(3-1) Synthesis of BD-3-1

[0157] Under an argon atmosphere, a mixture of 5.39 g of
BD-1-3,7.30 g of 3-iodo-4-methyl-1,1"-biphenyl, 0.455 g of
tris dibenzylideneacetone dipalladium, 0.618 g of BINAP,
4.77 g of sodium-t-butoxide and 80 mL of toluene was
refluxed under heating for 10 hours. The resulting reaction
liquid was cooled down to room temperature and subjected
to extraction with ethyl acetate, and then an organic layer
was washed with water and dried over anhydrous magne-
sium sulfate, and a solvent was distilled off under reduced
pressure. The resulting residue was purified by silica gel
column chromatography to obtain 7.22 g of BD-3-1 (yield:
70%).

(3-2) Synthesis of BD-3

[0158] Under an argon atmosphere. a mixture of 3.39 g of
BD-3-1, 1.60 g of dibromopyrene, 0.0629 g of bis(di-t-
butyl-4-dimethylaminophenylphosphine)dichloropalla-
dium, 8.89 mLL of LHMDS (1.0 M THF solution) and 30 mL
of toluene was refluxed under heating for 16 hours. The
resulting reaction liquid was cooled down to room tempera-
ture and filtrated, and the resulting residue was purified by
silica gel column chromatography to obtain 1.75 g of BD-3
(yield: 43%).
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Example 4 (Synthesis of BD-4) _continued
[0159] A scheme of synthesis of BD-4 is shown below.

Yod
o Br O% %&)\‘

l o PACL(Amphos)
LHMDS .
toluene (5-1) Synthesis of BD-5

[0162] Under an argon atmosphere, a mixture of 2.31 g of
BD-2-1, 1.70 g of 1,6-dibromo-3,8-bis(1-methylethyl)
pyrene, 0.054 g of bis(di-t-butyl-4-dimethylaminophenyl-
phosphine)dichloropalladium, 7.65 mL of LHMDS (1.0 M
THF solution) and 30 mL of toluene was refluxed under

I heating for 17 hours. The resulting reaction liquid was
cooled down to room temperature and filtrated, and the
0 resulting residue was purified by silica gel column chroma-
N tography to obtain 2.25 g of BD-5 (yield: 69%).
N
O “ o} Example 6 (Synthesis of BD-6)
O [0163] A scheme of synthesis of BD-6 is shown below.

BD-4
(4-1) Synthesis of BD-4
[0160] Under an argon atmosphere, a mixture of 3.44 g of
BD-3-1, 2.00 g of 1,6-dibromo-3,8-bis(1-methylethyl)
pyrene, 0.0638 g of bis(di-t-butyl-4-dimethylaminophenyl-
phosphine)dichloropalladium, 9.00 mL of LHMDS (1.0 M

THF solution) and 30 mL of toluene was refluxed under

BD-3-1

heating for 20 hours. The resulting reaction liquid was PdCly(Amphos),
cooled down to room temperature and filtrated, and the \ LHMDS
resulting residue was purified by silica gel column chroma- toluene
tography to obtain 2.05 g of BD-4 (yield: 45%). D

Example 5 (Synthesis of BD-5)
[0161] A scheme of synthesis of BD-5 is shown below.

b
. fi

BD-1-4

PdCI,(Amphos),
LHMDS
toluene (6-1) Synthesis of BD-6
[0164] Under an argon atmosphere, a mixture of 2.17 g of
BD-1-4, 1.70 g of 1,6-dibromo-3,8-bis(1-methylethyl)
BD-2-1 pyrene, 0.054 g of bis(di-t-butyl-4-dimethylaminophenyl-

phosphine)dichloropalladium, 7.56 mL of LHMDS (1.0 M
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THF solution) and 30 mL of toluene was refluxed under
heating for 12 hours. The resulting reaction liquid was
cooled down to room temperature and filtrated, and the
resulting residue was purified by silica gel column chroma-
tography to obtain 2.29 g of BD-6 (yield: 73%).

Example 7 (Synthesis of BD-7)

[0165] A scheme of synthesis of BD-7 is shown below.

NI
0 Br
—————————————————
\ Pd,(dba);
BINAP
NaO'Bu
toluene

PdCly(Amphos);
LHMDS

toluene

BD-7

(7-1) Synthesis of BD-7-1

[0166] Under an argon atmosphere, a mixture of 4.00 g of
BD-1-3, 3.42 g of 2-bromoparaxylene, 0.338 g of tris
(dibenzylideneacetone)dipalladium, 0.460 g of BINAP, 3.56
g of sodium-t-butoxide and 60 mL of toluene was refluxed
under heating for 3 hours. The resulting reaction liquid was
cooled down to room temperature and subjected to extrac-
tion with ethyl acetate, and then an organic layer was washed
with water and dried over anhydrous magnesium sulfate,
and a solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel column chroma-
tography to obtain 4.17 g of BD-7-1 (yield: 75%).

(7-2) Synthesis of BD-7

[0167] Under an argon atmosphere, a mixture of 2.42 g of
BD-7-1, 1.38 g of dibromopyrene, 0.054 g of bis(di-t-butyl-
4-dimethylaminophenylphosphine)dichloropalladium, 7.65
mL of LHMDS (1.0 M THF solution) and 30 mL of toluene
was refluxed under heating for 17 hours. The resulting
reaction liquid was cooled down to room temperature and
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filtrated, and the resulting residue was purified by silica gel
column chromatography to obtain 2.57 g of BD-7 (yield:
68%).

Example 8 (Synthesis of BD-8)

[0168] A scheme of synthesis of BD-8 is shown below.

o

PdCly(Amphos),
LHMDS
toluene

BD-8

[0169] Under an argon atmosphere, a mixture of 2.17 g of
BD-7-1, 1.68 g of 1,6-dibromo-3,8-bis(1-methylethyl)
pyrene, 0.054 g of bis(di-t-butyl-4-dimethylaminophenyl-
phosphine)dichloropalladium, 7.56 mL of LHMDS (1.0 M
THF solution) and 30 mL of toluene was refluxed under
heating for 12 hours. The resulting reaction liquid was
cooled down to room temperature and filtrated, and the
resulting residue was purified by silica gel column chroma-
tography to obtain 2.29 g of BD-§ (yield: 73%).

Example 9 (Synthesis of BD-9)

[0170] A scheme of synthesis of BD-9 is shown below.

OH
NO,
i3 Br
K,CO;
DMF
Br NO,
0)
Pd(OAc);
PCY3 HBF4
C82C03
BD-9-1 DMA
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-continued
NO,

Fe
NH,CI

O
T
THF/MeOH/H,0

BD-9-2

BD-9-3

Br OO
Br
NH

O O PdCl,(Amphos),

LHMDS
BD-9-4

O?
Sehdoshs

(9-1) Synthesis of BD-9-1

NH,

Br
_—

de_ (dba) 3
BINAP

NaO'Bu
toluene

[0171] Under an argon atmosphere, a mixture of 30.0 g of
1-fluoro-3-methyl-2-nitrobenzene, 36.1 g of 6-bromo-o-
cresol, 533 g of potassium carbonate and 650 mL of
dimethylformamide (DMF) was stirred at 120° C. for 5
hours. The resulting reaction liquid was cooled down to
room temperature and subjected to extraction with ethyl
acetate, and then an organic layer was washed with water
and dried over anhydrous magnesium sulfate, and a solvent
was distilled off under reduced pressure. The resulting
residue was purified by column chromatography to obtain
34.2 g of BD-9-1 (yield: 55%).

(9-2) Synthesis of BD-9-2

[0172] Under an argon atmosphere, a mixture of 30.0 g of
BD-9-1, 2.08 g of palladium acetate. 6.83 g of tricydohex-
ylphosphine tetrafluoroborate, 91 g of cesium carbonate and
280 mL of dimethylacetamide (DMA) was stirred at 130° C.
for 8 hours. The resulting reaction liquid was cooled down
to room temperature and subjected to extraction with ethyl
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acetate, and then an organic layer was washed with water
and dried over anhydrous magnesium sulfate, and a solvent
was distilled off under reduced pressure. The resulting
residue was purified by silica gel column chromatography to
obtain 8.97 g of BD-9-2 (yield: 40%).

(9-3) Synthesis of BD-9-3

[0173] Under an argon atmosphere, a mixture of 8.00 g of
BD-9-2, 11.1 g of iron powder, 10.7 g of ammonium
chloride, 90 mL of tetrahydrofuran (THF), 45 mL of metha-
nol (MeOH) and 45 mL of water (H,O) was stirred at 65° C.
for 4 hours. The resulting reaction liquid was cooled down
to room temperature and subjected to Celite filtration, the
resulting filtrate was washed with a saturated aqueous solu-
tion of sodium hydrogencarbonate, hexane was added
thereto, and the resulting mixture was stirred and filtrated to
obtain 4.77 g of BD-9-3 (yield: 68%).

(9-4) Synthesis of BD-9-4

[0174] Under an argon atmosphere. a mixture of 4.00 g of
BD-9-3, 2.70 g of bromobenzene, 0.315 g of tris(diben-
zylideneacetone)dipalladium, 0.429 g of BINAP, 3.31 g of
sodium t-butoxide and 80 mL of toluene was refluxed under
heating for 16 hours. The resulting reaction liquid was
cooled down to room temperature and subjected to extrac-
tion with ethyl acetate, and then an organic layer was washed
with water and dried over anhydrous magnesium sulfate,
and a solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel column chroma-
tography to obtain 3.42 g of BD-9-4 (vield: 63%).

(9-5) Synthesis of BD-9

[0175] Under an argon atmosphere, a mixture of 3.40 g of
BD-9-4, 2.00 g of dibromopyrene, 0.079 g of bis(di-t-butyl-
4-dimethylaminophenylphosphine)dichloropalladium, 11.2
mL of LHMDS (1.0 M THF solution) and 40 mL of toluene
was refluxed under heating for 3 hours. The resulting
reaction liquid was cooled down to room temperature and
filtrated, and the resulting residue was purified by silica gel
column chromatography to obtain 3.09 g of BD-9 (yield:
72%).

[0176] Known alternative reaction or raw materials
according to an intended product are used in copying the
above-described reaction, whereby a compound within the
scope of the present invention can be synthesized.

Example 11

(Preparation of Organic EL Element)

[0177] A 25 mmx75 mmx1.] mm-thick glass substrate
with an [TO transparent electrode (anode) (manufactured by
GEOMATEC Co., Ltd.) was subjected to ultrasonic cleaning
in isopropyl alcohol for 5 minutes, and then subjected to
UV-ozone cleaning for 30 minutes. A film thickness of ITO
was adjusted to 130 nm.

[0178] The glass substrate with the transparent electrode
after being cleaned was mounted onto a substrate holder in
a vacuum vapor deposition apparatus. First, a compound HI
was deposited on a surface on a side on which the trans-
parent electrode was formed so as to cover the transparent
electrode to form a compound HI film having a film thick-
ness of 5 nm. The HI film functions as a hole-injecting layer.
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[0179] Subsequent to formation of the HI film, a com- _continued
pound HT1 was deposited thereon to form an HT1 film
having a film thickness of 80 nm on the HI film. The HT1

film functions as a first hole-transporting layer.
[0180] Subsequent to formation of the HT1 film, a com-
pound HT2 was deposited thereon to form an HT2 film \ /
having a film thickness of 10 nm on the HT'1 film. The HT2 Q 0 0
N

film functions as a second hole-transporting layer.

HT2

[0181] BH-1 (host material) and BD-1 (dopant material)
were co-deposited on the HT2 film to be 4% in a proportion
(mass ratio) of BD-1 to form an emitting layer having a film
thickness of 25 nm.

[0182] HBL was deposited on the emitting layer to form
an electron-transporting layer having a film thickness of 10
nm. ET as an electron-injecting material was deposited on
the electron-transporting layer to form an electron-injecting
layer having a film thickness of 15 nm. LiF was deposited
on the electron-injecting layer to form a LiF film having a
film thickness of 1 nm. Al metal was deposited on the LiF
film to form a metal cathode having a film thickness of 80 BI-1
nm.

[0183] An organic EL element was prepared as described
above. Compounds used therefor are shown below.

N N
NC / \ CN HBL
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Yoo
e

(Evaluation of Organic EL Element)

BD-1

[0184] Initial characteristics of the thus obtained organic
EL element were measured by driving at a constant current
of 10 mA/em? of DC (direct current) at room temperature.
The measurement results of voltage are shown in Table 1.

[0185] Furthermore, voltage was applied to the organic EL
element to be 10 mA/cm? in current density to measure an
EL emission spectrum by using Spectroradiometer CS-1000
(manufactured by Konica Minolta, Inc.). External quantum
efficiency EQE (%) was calculated from the resulting spec-
tral radiance spectrum. The results are shown in Table 1.

Examples 12 to 17 and Comparative Examples 1 to
2

[0186] An organic EL element was prepared and evaluated
in the same method as in Example 11 except that a com-
pound shown in Table 1 was used as a dopant material. The
results are shown in Table 1.

[0187] Compounds used therefor are shown below.

BD-2

BD-3

186
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-continued
BD-4

®
Cco >
SQ0OPQS
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Ex-2
N
N !
© O /
TABLE 1
Dopant
material Voltage (V) EQE (%)
Example 11 BD-1 3.67 9.4
Example 12 BD-2 3.66 9.2
Example 13 BD-3 3.65 8.9
Example 14 BD-4 3.66 9.3
Example 15 BD-5 3.65 9.1
Example 16 BD-6 3.67 9.4
Example 17 BD-9 3.66 9.1
Comparative Ex-1 3.66 8.3
Example 1
Comparative Ex-2 3.66 8.6
Example 2
[0188] From the results in Table 1, the organic EL ele-

ments using BD-1 to BD-6 and BD-9 in Examples 11 to 17
had higher external quantum efliciency in comparison with
the organic EL elements in Comparative Examples 1 and 2.

[0189] The results described above show that, if the com-
pound according to one aspect of the invention is used for
the organic EL element, the organic EL element is excellent
in luminous efficiency. The reason is estimated as described
below.

[0190] It is considered that BD-1 to BD-6 and BD-9 each
have a substituent in a 3-position of dibenzofuran of a
side-chain substituent of a pyrene structure, whereby rigidity
of an amino group to which dibenzofuran is bonded is
increased to prevent vibrational deactivation from an excited
state, leading to high luminous efficiency.

[0191] The compound according to one aspect of the
invention has the substituent in a specific position of diben-
zofuran, dibenzothiophene or the like of the side-chain
substituent of the pyrene structure, whereby the rigidity of
the amino group to which dibenzofuran, dibenzothiophene
or the like is bonded is increased to prevent the vibrational
deactivation from the excited state, leading to the high
luminous efficiency.

[0192] Several embodiments and/or Examples of the
invention have been described in detail above, but those
skilled in the art will readily make a great number of
modifications to the exemplary embodiments and/or
Examples without substantially departing from new teach-
ings and advantageous effects of the present invention.
Accordingly, all such modifications are included within the
scope of the invention.

[0193] The entire contents of the description of the Japa-
nese application serving as a basis of claiming the priority
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concerning the present application to the Paris Convention
are incorporated by reference herein.
1. A compound, represented by the following formula (1):

@

Ry Ry

wherein, in the formula (1), R, to R,, independently
represent a hydrogen atom, a halogen atom, a cyano
group, a substituted or unsubstituted aryl group having
610 50 ring carbon atoms, a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms, a substi-
tuted or unsubstituted alkyl group having 1 to 50
carbon atoms, a substituted or unsubstituted alkenyl
group having 2 to 50 carbon atoms, a substituted or
unsubstituted alkynyl group having 2 to 50 carbon
atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 ring carbon atoms, a substituted or
unsubstituted alkoxy group having 1 to 50 carbon
atoms, a substituted or unsubstituted aralkyl group
having 7 to 50 carbon atoms, a substituted or unsub-
stituted aryloxy group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted silyl group, a
substituted or unsubstituted alkylthio group having 1 to
50 carbon atoms, a substituted or unsubstituted arylthio
group having 6 to 50 ring carbon atoms, or a group
represented by the following formula (2); and at least
one of R, to R, is a group represented by the following
formula (2):

@

e
I
/ 2
N
\
L3
\

2

_Ll_

wherein, in the formula (2), Ar, and Ar, independently
represent a substituted or unsubstituted aryl group
having 6 to 50 ring carbon atoms, a substituted or
unsubstituted heteroaryl group having 5 to 50 ring
atoms, or a group represented by the following formula
(3), and at least one of Ar, and Ar, is a group repre-
sented by the following formula (3);

L,, L, and L, are independently a single bond, a substi-
tuted or unsubstituted arylene group having 6 to 30 ring
carbon atoms, or a substituted or unsubstituted het-
eroarylene group having 5 to 30 ring atoms;

when the number of Ar,, Ar,, L;, L, and L, is two or
more, two or more of Ar, Ar,, L;, L, and [; may be
the same with or different from each other:

3
Ry

Xi

Rig Q O Ry

Ris Rp

Ris Rz
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wherein, in the formula (3), R,, represents a substituted or
unsubstituted alkyl group having 1 to 50 carbon atoms,
a substituted or unsubstituted aryl group having 6 to 50
ring carbon atoms, or a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms; R, to R,
independently represent a hydrogen atom, a halogen
atom, a cyano group, a substituted or unsubstituted aryl
group having 6 to 50 ring carbon atoms, a substituted
or unsubstituted heteroaryl group having 5 to 50 ring
atoms, a substituted or unsubstituted alkyl group hav-
ing 1 to 50 carbon atoms, a substituted or unsubstituted
alkenyl group having 2 to 50 carbon atoms, a substi-
tuted or unsubstituted alkynyl group having 2 to 50
carbon atoms, a substituted or unsubstituted cycloalkyl
group having 3 to 50 ring carbon atoms, a substituted
or unsubstituted alkoxy group having 1 to 50 carbon
atoms, a substituted or unsubstituted aralkyl group
having 7 to 50 carbon atoms, a substituted or unsub-
stituted aryloxy group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted silyl group, a
substituted or unsubstituted alkylthio group having 1 to
50 carbon atoms, or a substituted or unsubstituted
arylthio group having 6 to 50 ring carbon atoms; and
R, to R}, may form a saturated or unsaturated ring
between adjacent substituents; and

X, represents an oxygen atom or a sulfur atom.

2. The compound according to claim 1, wherein X, is an
oxXygen atom.

3. The compound according to claim 1, wherein L, is a
single bond.

4. The compound according to claim 1, wherein Ar, is a
group represented by the formula (3), and Ar, is a substituted
or unsubstituted aryl group having 6 to 50 ring carbon
atoms.

5. The compound according to claim 1, wherein L, and L,
are a single bond.

6. The compound according to claim 1, wherein two of R,
to R, are a group represented by the formula (2).

7. The compound according to claim 1, wherein R, to
R,; do not form a saturated or unsaturated ring between
adjacent substituents.

8. The compound according to claim 1, represented by the
following formula (4A):

(44)

Ary Ry Ry

N () )
/
L,—N
AN
R, Ls\
Aty

wherein, in the formula (4A), R to R, are as defined in the
formula (1);

Ar,, Ar,, L, L, and L, are as defined in the formula (2);

Ar; and Ar, independently represent a substituted or
unsubstituted aryl group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted heteroaryl group
having 5 to 50 ring atoms, or a group represented by the
formula (3); and
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at least one of Ar; and Ar, is a group represented by the
formula (3).
9. The compound according to claim 1, represented by the
following formula (4B):

(4B)
Ar Ry Ry

wherein, in the formula (4B), R, to R, are as defined in the
formula (1);

Ar,, Ar,, L, and L; are as defined in the formula (2);

Ar; and Ar, independently represent a substituted or
unsubstituted aryl group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted heteroaryl group
having 5 to 50 ring atoms, or a group represented by the
formula (3); and

at least one of Ar, and Ar, is a group represented by the
formula (3).

10. The compound according to claim 1, represented by

the following formula (4):

@
R, Ry

Rs Rs

wherein, in the formula (4), R, to R are as defined in the
formula (1);

Ar, and Ar, are as defined in the formula (2);

Ar; and Ar, independently represent a substituted or
unsubstituted aryl group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted heteroaryl group
having 5 to 50 ring atoms, or a group represented by the
formula (3); and

at least one of Ar; and Ar, is a group represented by the
formula (3).

11. The compound according to claim 8, wherein

R, to Ry are independently a hydrogen atom, or a substi-
tuted or unsubstituted alkyl group having 1 to 50
carbon atoms;

Ar, and Ar, are independently a group represented by the
formula (3);

Ar, and Ar, are independently a substituted or unsubsti-
tuted aryl group having 6 to 50 ring carbon atoms;
R,, is independently a substituted or unsubstituted alkyl
group having 1 to 50 carbon atoms, or a substituted or
unsubstituted aryl group having 6 to 50 ring carbon

atoms; and
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R,, to R, are independently a hydrogen atom, a substi-
tuted or unsubstituted alkyl group having 1 to 50
carbon atoms, or a substituted or unsubstituted aryl
group having 6 to 50 ring carbon atoms.

12. The compound according to claim 8, wherein

R, to Ry are independently a hydrogen atom, or a substi-
tuted or unsubstituted alkyl group having 1 to 18
carbon atoms;

Ar, and Ar;, are independently a group represented by the
formula (3);

Ar, and Ar, are independently a substituted or unsubsti-
tuted aryl group having 6 to 18 ring carbon atoms;

R,, is independently a substituted or unsubstituted alkyl
group having 1 to 18 carbon atoms, or a substituted or
unsubstituted aryl group having 6 to 18 ring carbon
atoms; and

R,, to R, are independently a hydrogen atom, a substi-
tuted or unsubstituted alkyl group having 1 to 18
carbon atoms, or a substituted or unsubstituted aryl
group having 6 to 18 ring carbon atoms.

13. The compound according to claim 11, wherein Ar, and
Ar, are independently a substituted or unsubstituted phenyl
group, a substituted or unsubstituted biphenyl group, or a
substituted or unsubstituted naphthyl group.

14. The compound according to claim 1, wherein R, is a
substituted or unsubstituted alkyl having 1 to 8 carbon
atoms.

15. The compound according to claim 1, wherein R to Ry
are a hydrogen atom.

16. The compound according to claim 1, wherein the
compound is a material for an organic electroluminescent
element.

17. An organic electroluminescent element, comprising:

a cathode;

an anode; and

an emitting layer arranged between the cathode and the
anode,

wherein the emitting layer includes the compound accord-
ing to claim 1.

18. The organic electroluminescent element according to

claim 17, wherein the emitting layer further includes a
compound represented by the following formula (11):

(1)

Rios Rig
Rjo4 O Ryo
Rio O Rioo
Ryos O Riyog
Ryos Rig7
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wherein, in the formula (11), R,,, to R,,, are indepen-
dently a hydrogen atom, a halogen atom, a cyano
group, a substituted or unsubstituted aryl group having
610 50 ring carbon atoms, a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms, a substi-
tuted or unsubstituted alkyl group having 1 to 50
carbon atoms, a substituted or unsubstituted alkenyl
group having 2 to 50 carbon atoms, a substituted or
unsubstituted alkynyl group having 2 to 50 carbon
atoms, a substituted or unsubstituted cycloalkyl group
having 3 to 50 ring carbon atoms, a substituted or
unsubstituted alkoxy group having 1 to 50 carbon
atoms, a substituted or unsubstituted aralkyl group
having 7 to 50 carbon atoms, a substituted or unsub-
stituted aryloxy group having 6 to 50 ring carbon
atoms, a substituted or unsubstituted silyl group, a
substituted or unsubstituted alkylthio group having 1 to
50 carbon atoms, a substituted or unsubstituted arylthio
group having 6 to 50 ring carbon atoms, or a group
represented by -L,5,-Ar,41,

at least one of R ,; to R}, is the group represented by
_LIOI-AIIOD

Ly, is a single bond, a substituted or unsubstituted
arylene group having 6 to 30 ring carbon atoms, or a
substituted or unsubstituted heteroarylene group having
5 to 30 ring atoms,

Ar,,,; 1s a substituted or unsubstituted aryl group having
6 to 50 ring carbon atoms, or a substituted or unsub-
stituted heteroaryl group having 5 to 50 ring atoms,

when the number of L, ,, is two or more, two or more of
L,o, may be the same with or different from each other,

and when the number of Ar,, is two or more, two or more
of Ar,,; may be the same with or different from each
other.

19. The organic electroluminescent element according to
claim 18, wherein at least one of R, and R, is a group
represented by the -L 5, -Ar,g,.

20. The organic electroluminescent element according to
claim 18, wherein R, and R, are independently a group
represented by the -L 5, -Ar,g,.

21. The organic electroluminescent element according to
claim 17, comprising a hole-transporting layer between the
anode and the emitting layer.

22. The organic electroluminescent element according to
claim 17, comprising an electron-transporting layer between
the cathode and the emitting layer.

23. An electronic device, comprising the organic elec-
troluminescent element according claim 17.

I S S T
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