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(57) ABSTRACT 

Provided is a neW molecular compound excellent in lumi 
nous property, Which has a molecular structure Wherein a 

thiophene ring and a benzene (or naphthalene) ring are 
directly bonded to each other, as a molecular compound 
making it possible to control its luminous color relatively 
easily and realize highly ef?cient and bright luminescence. 
In this compound, its color tone of emitted light can be 
variously changed by altering the number of the thiophen 
ering and the benzene (or naphthalene)-ring and the bonding 
order of the rings. Thus, if this molecular compound is used 
as a luminous material, it is possible to easily cope With both 
control of its luminous color and realization of highly 
ef?cient and bright luminescence. Use of a luminous mate 
rial using this molecular compound makes it possible to 
realize luminescence having Wide colors from violet to red 
highly ef?ciently. 
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MOLECULAR COMPOUND, LUMINOUS 
MATERIAL USING THE SAME, AND LUMINOUS 

ELEMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a neW functional 
molecular compound Which can be used in the chemical 
industry and the electrical industry, and an application 
technique thereof as a luminous material and a luminous 
element. 

[0003] 2. Description of the Prior Art 

[0004] An organic electroluminescence (EL) device using 
a functional organic material Was suggested in the past. 
Since then, various materials have been developed for the 
purpose of improving the luminous ef?ciency of the organic 
electroluminescence device, controlling its luminous color, 
and the like. These techniques are described in, for eXample, 
J. Appl. Phys. 65, 3610 (1989), W. Tang, S. A. Van Slyke, 
and C. H. Chen. 

[0005] HoWever, the performance of organic EL devices 
using materials Which have been developed up to the present 
is insuf?cient for practical use. The main reason for it is that 
it is difficult to cope With both of control of the luminous 
color by a molecular compound (any one of loW molecular 
compounds, oligomers and polymers) constituting a func 
tional organic compound and effective luminescence having 
a high brightness by using the molecular compound. In other 
Words, concerning conventional materials, for eXample, 
aluminoquinoline loW molecular compounds, Which are 
Widely used, luminescence having high brightness and effi 
ciency is relatively easy, but the control of their luminous 
color is dif?cult. Concerning compounds Wherein the con 
jugation length of their electric system is changed to control 
their luminous color, such as oligothiophen, it is dif?cult to 
realiZe luminescence having high efficiency and brightness. 

[0006] In order to overcome these problems, neW com 
pounds Wherein an oligothiophen segment is combined With 
a triphenylamine segment are also suggested (Lecture Pro 
ceeding I, p129, 1998, The Japan Chemical Society, 74th, 
Annual Convention in spring, Tetsuya Noda, Hiromitsu 
OgaWa, Naoki Noma, and Yasuhiko Shirota). HoWever, 
these compounds do not satisfactorily overcome the prob 
lems. 

[0007] These situations are described in, for eXample, 
Handbook of Organic Conductive Molecules and Polymers, 
S. Hotta, (Ed. H. S. NalWa), Chichester, 1997, Vol. 2, 
Chapter 8, John Wiley & Sons, and Lecture Proceeding I, 
p129, 1998, The Japan Chemical Society, 74th, Annual 
Convention in spring, Katsuyuki Ogura, Motohiro Aka 
Zome, Tetsu Tanaka and Tatsuo Fukuda. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide 
molecular compounds making it possible to control their 
luminous color relatively easily and realiZe highly ef?cient 
and bright luminescence; and luminous materials using a 
series of molecular compounds. 

[0009] The present invention provides a series of molecu 
lar compounds making it possible to overcome the above 
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mentioned problems, and cope With both of control of their 
luminous color and realiZation of highly efficient and bright 
luminescence; and luminous materials using a series of 
molecular compound. These molecular compounds include 
entirely neW compounds and compounds Which have 
already been knoWn but Whose effect of coping With both of 
the control of their luminous color and highly ef?cient and 
bright luminescence has not been recogniZed up to the 
present. 
[0010] The feature of all molecular compounds according 
to the present invention is in that their thiophene ring and 
benZene ring are directly bonded to each other. Their lumi 
nous color can easily be controlled by changing the number 
of these rings and the bonding order of these rings. Conse 
quently, these molecular compounds are used to make it 
possible to realiZe luminescence having Wide colors from 
violet to red highly ef?ciently and brightly. This effect is 
based on the fact that the conjugation length of the electric 
system in these compounds can be changed at Will. 

[0011] The feature of another kind of molecular com 
pounds according to the present invention is in that their 
thiophene ring and naphthalene ring are directly bonded to 
each other. Their luminous color can easily be controlled by 
changing the number of these rings and the bonding order of 
these rings. Consequently, these molecular compounds are 
used to make it possible to realiZe luminescence having Wide 
luminous colors highly ef?ciently and brightly in the same 
Way as the molecular compounds comprising a thiophene 
ring and a benZene ring. This effect is also based on the fact 
that the conjugation length of the electronic system in these 
compounds can be changed at Will. 

[0012] A ?rst aspect of the present invention is a molecu 
lar compound having the folloWing molecular structure: 

[Compound 15] 

S S 
m1 m2 

[0013] Wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and m1, m2 and n are 1 or more provided that 
When n is 1 or 2, at least one of m1 and m2 is 2 or more, and 
When n is 3 or more, m1 and m2 are 1 or more. The 
molecular compound has the effect of realiZing a luminous 
material Which emits light having a very high brightness and 
in Which its color changes variously in accordance With the 
number of m1, m2 and n. 

[0014] A second aspect of the present invention is a 
molecular compound having the folloWing molecular struc 
ture: 

[Compound 1 6] 

S 

R1 R2 
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[0015] wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and m1, m2 and n are 1 or more provided that 
When n is 1 or 2, at least one of m1 and m2 is 2 or more, and 
When n is 3 or more, m1 and m2 are 1 or more. The 
molecular compound has the effect of realiZing a luminous 
material Which emits light having a very high brightness and 
in Which its color changes variously in accordance With the 
number of m1, m2 and n. 

[0016] Athird aspect of the present invention is a molecu 
lar compound having the folloWing molecular structure: 

[Compound 17] 

S S 
n in 

R1 R2 

[0017] Wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and n and m are 1 or more. The molecular 

compound has the effect of realiZing a luminous material 
Which emits light having a far higher brightness by alternate 
arrangement of the thiophene rings and the benZene rings, 
and in Which its color changes variously in accordance With 
the number of m and n. 

[0018] A forth aspect of the present invention is a molecu 
lar compound having the following molecular structure: 

[Compound 18] 

S S S 
n in 

R1 

[0019] Wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and n and m are 1 or more. The molecular 
compound has the effect of realiZing a luminous material 
Which emits light having a far higher brightness by alternate 
arrangement of the thiophene rings and the benZene rings, 
and in Which its color changes variously in accordance With 
the number of m and n. 

[0020] A ?fth aspect of the present invention is a molecu 
lar compound having the folloWing molecular structure: 

[Compound 19] 

S 

R1 R2 

n 

[0021] Wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and n is 2 or more. The molecular compound has 
the effect of realiZing a luminous material Which emits light 
having a far higher brightness by alternate arrangement of 

Aug. 22, 2002 

the thiophene rings and the benZene rings, and in Which its 
color changes variously in accordance With the number of n. 

[0022] A siXth aspect of the present invention is a molecu 
lar compound having the folloWing molecular structure: 

[Compound 20] 

[0023] Wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and at least one of n and m is 2 or more. The 
molecular compound has the effect of realiZing a luminous 
material Which emits light having a very high brightness, 
and in Which its color changes variously in accordance With 
the number of m and n. 

[0024] A seventh aspect of the present invention is a 
luminous material comprising a molecular compound hav 
ing a molecular structure Wherein a thiophene ring and a 
benZene ring are directly bonded to each other. This material 
has the effect of giving luminous color having a high 
brightness. 
[0025] An eighth aspect of the present invention is a 
luminous material according to the seventh aspect, Wherein 
the number of the thiophene ring and the benZene ring and 
the bonding order of the rings are changed. This material has 
the effect that its luminous color is controlled and light of 
various color tones are emitted With a high brightness. 

[0026] A ninth aspect of the present invention is a lumi 
nous material according to the seventh or eight aspect, 
Wherein the bonding order of the thiophene ring and the 
benZene ring is determined to arrange both the rings alter 
nately. The material has the effect of giving a far higher 
brightness than luminous materials using a molecular com 
pound Wherein other bonding orders of the thiophene ring 
and the benZene ring are adopted. 

[0027] A tenth aspect of the present invention is a lumi 
nous material using a molecular compound having the 
folloWing molecular structure: 

[Compound 21] 

S S 
m1 n m2 

[0028] Wherein R1 and R2 each independently represents 
any one of hydrogen, an alkyl group, an alkenyl group and 
a halogen; and n, m1 and m2 are 1 or more. The material has 
the effect of realiZing a luminous material Which emits light 
having a very high brightness and in Which its color changes 
variously in accordance With the number of m1, m2 and n. 

[0029] An eleventh aspect of the present invention is a 
luminous material using a molecular compound having the 
folloWing molecular structure: 
































