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(57) ABSTRACT 

A bis(aminostyryl)naphthalene compound represented by 
the general formula [I] or the like beloW. 

General formula [I] 

R5 

N@ CH: CH 
R2 

R6 
R3 
/ 

— CH=CH N 

\R4 

(Where R2 and R3 each denotes an unsubstituted aryl group; 
R1 and R4 each denotes an aryl group having a speci?c 
substituent such as methoXy group; and R5 and R6 each 
denotes a cyano group or the like.) 

A process for producing a bis(aminostyryl)naphthalene 
compound represented by the general formula [I] by con 
densation of, for example, 4-(N,N-diarylamino)benZalde 
hyde With diphosphonic ester or diphosphonium. 

The bis(aminostyryl)naphthalene compound emits intense 
yelloW or red light. The process permits ef?cient production 
of the bis(aminostyryl)naphthalene compound. 
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BIS(AMINOSTYRYL)NAPHTHALENE 
COMPOUND, SYNTHESIS INTERMEDIATE 

THEREOF, AND PROCESS FOR PRODUCTION 
THEREOF 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a bis(aminostyryl 
)naphthalene compound, a synthesis intermediate thereof, 
and a process for production thereof, the naphthalene com 
pound being suitable for use as an organic luminescent 
material Which emits light of desired color. 

[0002] Organic electroluminescent elements (EL ele 
ments) noWadays are attracting attention as a component 
suitable for ?at panel displays emitting light spontaneously, 
responding at high seeds, and being independent of vieWing 
angles. This has aroused attention to organic luminescent 
materials as a constituent of EL elements. One advantage of 
organic luminescent materials is that they have desired 
optical properties according to their molecular design. 
Therefore, it is possible to produce luminescent materials 
emitting any of three primary colors (red, blue, and green). 
Combination of these luminescent materials Will realiZe 
full-color organic electroluminescent elements. 

[0003] A bis(aminostyryl)benZene compound represented 
by the general formula [A] beloW emits intense light of color 
from blue to red in the visible region depending on sub 
stituents introduced therein. Therefore, it Will ?nd use in 
various applications, not limited to use as a material for 
organic electroluminescent elements. It is capable of subli 
mation and hence it offers the advantage of forming a 
uniform amorphous ?lm by vacuum deposition. At present, 
it is possible to predict to some eXtent the optical properties 
of a material by means of molecular orbital calculations. 
HoWever, it is most important to develop a process for 
ef?cient production of a material necessary for practical use. 

General formula [A] 

[0004] (Where Ar denotes an aryl group Which may has a 
substituents, and R8 and Rb may be identical or different, 
each denoting a hydrogen atom, saturated or unsaturated 
hydrocarbon group, aryl group Which may have a substitu 
ent, cyano group, halogen atom, nitro group, tri?uoromethyl 
group, amino group, or alkoXyl group.) 

[0005] A large number of compounds represented by the 
general formula [A] have been produced so far as the 
organic luminescent material. Most of them emit light of 
blue to green, and a feW of them emitting yelloW to red light 
have been reported. [Institute of Electric Information and 
Communication, Report on Technical Researches, Organic 
Electronics, 17, 7 (1992); Inorganic and Organic Electrolu 
minescence 96 Berlin, 101 (1996); etc.] Any process for 
their ef?cient production has never been established. 

SUMMARY OF THE INVENTION 

[0006] The present invention Was completed in vieW of the 
foregoing. It is an object of the present invention to provide 
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a compound Which is suitable as an organic luminescent 
material to emit intense light of yelloW to red colors, a 
synthesis intermediate thereof, and a process for ef?cient 
production thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a 1HNMR spectral atlas of bis(ami 
nostyryl)naphthalene compound (represented by the struc 
tural formula (20)-2) according to the present invention; 

[0008] FIG. 2 is a 1HNMR spectral atlas of bis(ami 
nostyryl)naphthalene compound (represented by the struc 
tural formula (20)-3) according to the present invention; 

[0009] FIG. 3 is a 1HNMR spectral atlas of bis(ami 
nostyryl)naphthalene compound (represented by the struc 
tural formula (20)-13) according to the present invention; 

[0010] FIG. 4 is a 1HNMR spectral atlas of diphosphonic 
ester (represented by the structural formula (41)-1) as the 
synthesis intermediate according to the present invention; 

[0011] FIG. 5 is a 1HNMR spectral atlas of 2,6-di(bromo 
methyl)naphthalene-1,5-dicarbonitrile (represented by the 
structural formula [IX]-1) as the synthesis intermediate 
according to the present invention; 

[0012] FIG. 6 is a schematic sectional vieW shoWing an 
important part of an organic electroluminescent element 
according to the present invention; 

[0013] FIG. 7 is a schematic sectional vieW shoWing an 
important part of another organic electroluminescent ele 
ment according to the present invention; 

[0014] FIG. 8 is a schematic sectional vieW shoWing an 
important part of another organic electroluminescent ele 
ment according to the present invention; 

[0015] FIG. 9 is a schematic sectional vieW shoWing an 
important part of another organic electroluminescent ele 
ment according to the present invention; and 

[0016] FIG. 10 is a diagram shoWing a ?at display of 
multicolor or full color type Which employs the organic 
electroluminescent element according to the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] The present inventors carried out extensive studies 
to solve the above-mentioned problems. As the result, it Was 
found that a bis(aminostyryl)naphthalene compound repre 
sented by the general formula [I], [II], [III], or [IV] beloW 
emits intense light and hence can be used as a luminescent 
material for yelloW to red colors. In addition, the present 
inventors established a process for its ef?cient production. 
These ?ndings led to the present invention. 

[0018] First, the present invention is directed to a bis 
(aminostyryl)naphthalene compound represented by the 
general formula [I], [II], [III], or [IV] beloW. This compound 
Will be referred to as “the compound of the present inven 
tion” hereinafter. 
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[0019] (Where R2 and R3 each denotes an unsubstituted 
aryl group, and R1 and R4 each denotes an aryl group 
represented by the general formula (1) below.) 

General formula (1) 
R8 R7 

R9 

R10 R11 

[0020] (Where R7, R8, R9, R10, and R11 are identical or 
different groups, at least one of them being a saturated or 
unsaturated hydrocarbon oXy group, hydrocarbon group, or 
hydrocarbon amino group having at least one carbon; and R5 
and R6 are identical or different groups, at least one of them 
being a hydrogen atom, cyano group, nitro group, tri?uo 
romethyl group, or halogen atom (such as F, Cl, Br, and I.) 
[The same shall apply hereinafter.] 
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General formula [I] 

[0021] (Where R12, R13, R14, and R15 are identical or 
different groups, each denoting an aryl group represented by 
the general formula (2) beloW.) 

General formula (2) 
R19 R18 

R20 

R21 R22 

[0022] (Where R18, R19, R20, R21, and R22 are identical or 
different groups, at least one of them being a saturated or 

unsaturated hydrocarbon oXy group, hydrocarbon group, or 
hy6drocarbon amino group having at least one carbon; and 
R and R17 are identical or different groups, at least one of 

them being a hydrogen atom, cyano group, nitro group, 
tri?uoromethyl group, or halogen atom.) 

General formula [II] 
R12 R16 
\ 
N cH=cH R14 
/ / 

R13 cH=cH N 

R17 \R15 

General formula [III] 
R23 R27 
\ 
N cH=cH R25 
/ / 

R24 CH=CH N 

R28 \R26 
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[0023] (Where at least one of R23, R24, R25, and R26 
denotes an aryl group represented by the general formula (3) 
beloW, With the remainder being an unsubstituted aryl 
group.) 

General formula (3) 
R30 R29 

[0024] (Where R29, R30, R31, R32, and R33 are identical or 
different groups, at least one of them being a saturated or 
unsaturated hydrocarbon oXy group, hydrocarbon group, or 
hydrocarbon amino group; and R27 and R28 are identical or 
different groups, at least one of them being a hydrogen atom, 
cyano group, nitro group, tri?uoromethyl group, or halogen 
atom.) 

R3\4 R38 
f4©i cH=cH /R36 

R35 CH : CH @ N 
R39 

[0025] (Where R35 and R36 are identical or different 
groups, each denoting an aryl group represented by the 
general formula (4) beloW.) 

General formula (4) 

NC 

[0026] (Where R40, R41, R42, R43, and R44 are identical or 
different groups, each denoting hydrogen or at least one of 
them being a saturated or unsaturated hydrocarbon oXy 
group, hydrocarbon group, or hydrocarbon amino group 
having at least one carbon; and R34 and R37 are identical or 
different groups, at least one of them being an aryl group 
represented by the general formula (5) beloW.) 

Mar. 10, 2005 

General formula (5) 
R51 

[0027] (Where R45, R46, R47, R48, R49, R50, and R51 are 
identical or different groups, each denoting a hydrogen atom 

or at least one of them being a saturated or unsaturated 

hydrocarbon oXy group, hydrocarbon group, or hydrocarbon 
amino group having at least one carbon; and R38 and R39 are 

identical or different groups, at least one of them being a 

hydrogen atom, cyano group, nitro group, tri?uoromethyl 
group, or halogen atom.) 

General formula [IV] 

R37 

[0028] The compound of the present invention can be 

effectively used as an organic luminescent material Which 

emits light ranging from yelloW to red in color. In addition, 

it has a high glass transition point and a high melting point. 

It is electrically, thermally, and chemically stable. It readily 

assumes an amorphous glass state and hence it permits vapor 

deposition. 

[0029] The compound of the present invention should 
preferably be one Which is represented by the general 
formula (6) beloW. 

Ar3 

CH : CH N\ 

Ar4 

[0030] (Where Arl, Ar2, Ar3, and Ar4 are identical or 
different, each denoting an aryl group Which may have a 

General formula [6] 
CN 

substituent, the aryl group With a substituent being one 

Which is selected from aryl groups represented by the 

general formula (7), (8), (9), (10), (11), (12), (12‘), or (12“) 
beloW. 
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General formula (7) 
(R52O)n — 

/ // 
General formula (8) 

(R53)n _ 
\ 

\ / 
General formula (9) 

// 
General formula (10) 

// 

General formula (11) 

General formula (12) 
(R592N)m — 

Y/ 
,x/ 

R610 

NC 

Mar. 10, 2005 

-continued 
General formula (12') 

R59 

General formula (12") 
(R59O)m _ 

[0031] (Where R52, R53, and R54 each denotes a saturated 
or unsaturated hydrocarbon group having one or more 

carbons (preferably 6 or less carbons, an unsubstituted group 
has 0 carbon, the same shall apply hereinafter); R55, R56, 
R57, R58, R59, and R60 are identical or different, each 
denoting a saturated or unsaturated hydrocarbon group hav 
ing one or more carbons (preferably 6 or less carbons, an 

unsubstituted group has 0 carbon, the same shall apply 
hereinafter); n is an integer of 0 to 6; m is an integer of 0 to 
3; and 1 is an integer of 0 to 4.) 

[0032] To be concrete, the compound of the present inven 
tion should preferably be one Which is represented by the 
general formula (13), (13‘), (14), (15), (16), (17), (18), (18‘), 
or (19) beloW. 

General fomrula (13) 

CN 

CH=CH4©iN 
OR61 

[0033] (Where R61 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 
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General fornrula (13') 
R610 

OR61 

Z 

CN 

N4©iCH=CH CH=CHQ NC 

R610 

OR61 

[0034] (Where R61 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 

General fornrula (14) 
R62 

CN 

N4®iCH=CH 
NC 

R62 

[0035] (Where R62 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 

General fornrula (15) 
R63 

R63 

CN 

NC 

R63 

R63 

[0036] (Where R63 denotes a saturated or unsaturated 
hydrocarbon group or hydrocarbon oXy group having 1 to 6 
carbon atoms.) 
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General fornrula (16) 

Z 

CN 

N4®iCH=CH CH=CH@ 

[0037] (Where R64 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 

CN 

N4®iCH=CH 
CH=CHQ N NC 

[0038] (Where R65 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 

General fornrula (17) 
R640 

OR65 

General fornrula (18) 

CN 

N4©iCH=CH CH=cH4©iN NC 

[0039] (Where R66 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 
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General fomrula (18') 
R660 

CN 

N4©iCH=CH CH=CH4©iN NC 

OR66 

[0040] (Where R66 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 

General formula (19) 
R67 CN 

[0041] (Where R67 denotes a saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms.) 

[0042] The compound of the present invention is exem 
pli?ed by those Which are represented by the structural 
formula (20)-1, (20)-2, (20)-3, (20)-4, (20)-5, (20)-6, (20)-7, 
(20)-8, (20)-9, (20)-10, (20)-11, (20)-12, (20)-12‘, (20)-13, 
(20)-14, or (20)-15. 

Structural formula (20)—1 

Structural formula (20)—2 

ocH3 
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-continued 

Structural formula (20)—3 

CH3O 

ocH3 

(LO U11 
ocH3 

Structural formula (20)—4 
H3 

CN 

@iCHzCH CH=CH® NC QZOO 2K) 

Structural formula (20)—5 
H3 

0 5 

CN 

@iCH=CH CH=CH® NC 

Structural formula (20)—6 

(CH3)2N 

CN 

@iCH=CH CH=CH4Q NC @ZO UT) 



US 2005/0052133 A1 Mar. 10, 2005 
@ 

-c0ntinued 

CN 

CH: CH 

CH : CH @ 
NC 

Structural formula (20)—7 

1% @2 
Structural formula (20)—8 

r95? i3? CN 

CH: CH 

CH: CH 

NC 

ocH3 

Structural formula (20)—9 

CN 

CH=CH 

CH=CH 

NC 515a air 
Structural formula (20)—1O 

CN 

@iCH=CH CH=CH4©iN NC @Z 
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-continued 

Structural formula (20)—11 

NC 

0 

23 
Structural formula (20)—12 

Q 
Q3 NC {Q3 

Structural formula (20)-12' 

QM @ {g3 CH=CH 

NC 

CH3 
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11 

-continued 
Structural formula (20)—13 

CN 

N4®iCH=CH CH=CH4®iN NC 

H3C 

Br 

N4®iCH=CH CHZCHAON Br 

[0043] The compound of the present invention should 
preferably be one Which is represented by the general 
formula beloW. 

Arl CN 
\ 
N CH=CH Ar3 
/ / 

Arz cH=cH N\ 
Ar4 

[0044] (Where Arl, Ar2, Ar3, and Ar4 are identical or 

OCH3 
Structural formula (20)—14 

Structural formula (20)—15 

CH3 

General formula (21) 

different, each denoting an aryl group Which may have a -continued 
substituent, the aryl group With a substituent being one 53 Generalformula(s) 
Which is selected from aryl groups represented by the (R )n\— 
general formula (7), (8), (9), (10), (11), (12), (12‘), or (12“) G beloW. \ / 

General formula (7) General formula (9) 










































































