1 POLYMERI C FLUORESCENT SUBSTANCE AND POLYMER

LI GHT- EM TTI NG DEVI CE USI NG THE SAME BACKGROUND COF THE
I NVENTION Field of the Invention The present
invention relates to a polyneric fluorescent

substance, a polyner |light emtting device
(hereinafter referred to as pol yner LED) contai ni ng
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Light-emittingnmterialehavinghigharmoleculmrweight
(polymeric fluorescent substance) are-variously investigated
since they are solub‘le in a solvent and can forma light-emitting
layer in a light-emitting device by an'application method,
differing from those having lower molecular weight. As the
polymer material which can be used in a polymer LED as a
light-emitting material or charge transportation material,
there are conventionally known polyphenylenevinylene
derivatives, polyfluorene derivatives, polyphenylerie
derivatives and the like. For example, Japanese Patent
ApplicationNationalPublication(Laid-Open)No.11—502248has
disclosed copolymers of oligophenylene. One example thereof
is oligophenylenevinylene. Japanese Patent Application
Laid-Open (JP-A) No. 11-246660 has disclosed copolymers of an

aromatic amine compound group and an unsaturated double bond



2 group. Specifically, a copolynmer of a diner of
triphenylam ne and un-substituted terphenylene is
exenplified. Further, as the polyner naterial
cont ai ni ng 2, 5-di al koxyphenyl ene, copol yners such
asphenyl ene, t hi ophene, pyri di ne, bi phenyl ene,

bi t hi ophene and the |ike Zhave been known (Synthetic
Metals, wvol. 102,,p. 1060 (1999)). An object of the
present invention is to provide a polyneric

fluorescent, subsiance contginin specific ,
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tharge transporting property, and a polymer LED of high

performénce which can be driven at low voltgge with high

‘efficlency using this polymeric fluorescent substance.

The present inventors have intensively studied and

resultantly found that a polymeric fluorescent substance

showing £luorescence in the so;id state and havinga p;zlystyrene
reduced number-average molecular weight of 10°® to 10°, wherein
the substance contains one or more repeating units of formula
(1) and one or more repeating units of formula (2). shows strong
fluorescence and/or excellent charge transporting property.
and a polymer LED of high performance which can be driven at
low voltage with high efficiency is obtained by using this

polymeric fluorescent substance, leading to completion of the

present invention.

SUMMARY OF THE INVENTION

Namely, the present invention relates to [1]1~{18] below.



Nanmely, the present invention relates to (1]-[18]
below. 3 [1) A polyneric fluorescent substance show ng
fluorescence in the solid state and having a

pol ystyrene reduced nunber-average nolecul ar wei ght
of 103 to 108, wherein the,substance contains one or
nore repeating units of fo?nula (1) and one or nore
repeating units of fornmula (2) and the total anpunt of
repeating wunits of fornmula (1) is 10 nold or nore and

9Q Ml S byméesa fhacsedsoant vyl Kt ahcamhowing fluorescence in
repeating units of fornmulae (1) and (2): (wherein,

Rhe £211 83 B&d%ﬁﬁ&tp&ﬂ‘@t* deeenRiid ¢ n8mber - average

hydrogen atom or a substituent’; at |east one of Ri,
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groups substituted wth an al koxy group, aryl oxy
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consi sting of al koxy groups, aryl groups -substituted
aneh(2p: al koxy group, aryloxy groups and aryl al koxy

groups) ,distilbene group, condensed polycyclic
aromati c conmpound groups, ‘

Ay Ry

H4 RS ’

(1)

[wherein, Ri, Rz; Rg and Ry represent each independently a
hydrogen atom or a substituent: at least one of Ry, Rz, R; and
R4 isagroupselected fromalkoxy grdup‘s . arfl groups substituted
with an alkoxy groﬁp, aryloxy groups and arylalkoxy gr&ups)

-Ar -~ (2)

(wherein, Ar, represents a different group from that of formula
(1) and is a group selected from substituted phenylene groups
(havingl one or more substituents other than alkoxy groups, aryl
groups substituted with an alkoxy group, aryloxy groups and
arylalkoxy groups), substituted stilbene groups (having on a

benzene ring one or more groups selected from the group



condensed pol ycyclic heterocyclic conpound groups,
aromati ¢ am ne conpound groups, and groups of fornul a
(3), -Ar2-Ar3-Ar4- (3) (wherein, Are, Ara and Ar4 are
groups different fromthose of fornula (1) and
represent each independently an arylene group or a

di val ent heterocyclic conmpound group)) [2] The

pol ynmeric fluorescent substance. according to [1]

wherein the repeating unit of fornula (1) i e
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alkaxysgrbapi my il axy QD0URF FEF HBHRLIXFY r&P&?ﬁs dlstilvene
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drowgl, eashibenst @npo bywychbeodEPBAL LRefeMBOYRr §EOUPS -
conpound groups having 4 to 60 carbon atons; n 1
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ifffeerempodnd Syréuber eand §Boupd RF Ffepradant 3dach

I ndependently a group selected from alkyl groups

havi ng Jatp 220 -@ar,bon atons, aryl(3roups having 6 to

60 carbon atons, arylal kyl groups having 7 to 60

GAHAYL aoRE aR] sRaGue) ene bebepscidfirereokpdynm those of
groups having 4 to 60 carbon atons; 1 represents an
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£ en 1 ﬁs)z or no?e, a plurality of OR6s may be the
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[2] The polymeric fluorescent substance,acco;ding to [1]

wherein the repeating unit of formula (1) is selected f:om

repeating units of formula (4) or (5):

(ory
O .

(wherein, Rs represents a group gselected from alkyl groups
having 1 to 20 carbon atoms, aryl groups having 6 to 60 carhon
atoms, arylalkyl groups having 7 to 60 carbon atoms anq
monovalent heterocyclic compound groups having 4 to 60 carbon
atoms: n represents an integer of‘l to 4; and when n is 2 or

more, a plurality of ORss may be the same or different)



of OR7s may be the same or different) [3] The

pol yneric fluorescent substance according to [1] or

(21 wherein the repeating unit of formula (2) is

selected fromrepeating units of formula (6), (6)

(wherein, R8, R9 and R10 repgesent each i ndependently

a group selected from al kyl "groups having 1 to 20

carbon atons, al koxy 6 groups having 1 to 20 carbon

atons, al kylthio groups having 1 to 20 carbon atonms,

@Agng 1 to 60 carbon atons,

12 having 1 to 40 carbon atons, aryl

368 to 60 carbon atons, aryloxy groups

having 6 tg @80 carbon atons, arylsilyl groups having

7 atons, arylam no groups having 6 to 60

carbon atoggy aryl al kyl groups having 7 to 60 carbon

atons, arylal koxy groups having 7 to 60 carbon atons,
aryl al kyl syl yl\ groups having 7 to 60 carbon atons,

aryl al kyl a Igroups havi ng? to 60 gngon at ons,

aryl al kenyl groups having 8 to 60 c on at ons,

aryl al kynyl groups having 8 to 60 carbon atons,

nDTovaIent het er ocycl i ¢ conmpound groups having 4 to

60 twhepednatRymndRdrepansegtagrh indepepdeaplysegtoup selected
each independently an integer of O to 4; k represents

adriom abeyl gwfoups baging ¥ éprikearbonmtiomegerydfgdoups having
2; when i is 2 or nore, a plurality of Res may be the
s&ntoop0drarbpanatomsenaryy liad ky lognemps, havding & itioy 60 carbon
of ROs may be the sane or different; when k is 2 or

maitems ang|nerevalept Reberoaybéicheompoendrodofiperieaning 4 to

' 60 ca;:boxi-atoms: 1 represents aninteger of 1 to 5; m represents
an integexr of 1 to 3; when 1 is 2 or more, a plurali@y of ORgs
may be the same or different; when m is 2 or more, aJplurality
of OR;s may be the same or different)

[3] The polymeric fluorescent substance according to [1] or
[2] wherein the repeating unit of formula {2) is selected from

repeating units of formula (6),

( Ra) i ( Hs) i
(OO
Q
(R0 ®)

(wherein, Re. Ry and Ry represent each independently a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy



Re to R10 may be connected to forma ring; further,

when Re to Ri o are a group containing an al kyl chain,

one or nore of a methyl group, nethylene group and

met hi ne group constitutiqg the al kyl chain may be
substituted with a group tontaining a hetero atom [4]

The polyneric fluorescent substance according to [1]

or [2] wherein the repeating unit of forrmula (2) is
gselpet bdviingml tepdat cagboni tsonk,f altyllahis) grodpR having
t) a( R 2) b (7) (wherein, R11 and R12 represent
letsie0 naafenderttdms aadkeuR idgllegredplr RAVAhKYL €6 B®<carbon
having 1 to 20 carbon atons, al koxy groups having 1

atomg) A PgEoupk aitg0l b0P8aPBYh M omls | Qrgg groups
carbon atons, alkylsilyl groups having 1 to 60 carbo
hat PAB 6 86 e AATHEON HUHRS, Qﬁylagg]gf&ﬁ@ h‘é@%ﬁl&{‘% ;%)t?ogg 'carbon

aryl "groups having 6 to 60 carbon atons,

PSP OO E0NGR SRUUED ¢ P oAl o

havi ng 0 Carbon atonsi ( t 0
Q
obe Paf S8 26 0 LR, Hin gl HE DKL Pge b RAvang
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at ons,

ST oSSR SHOUES0ho  B-ER R ctoms.
rou -na
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gr%h ﬁﬁgﬁﬁgngﬁng%gﬂg%%%@%Eﬁékxm%? 59§iggky%;;og£8u%§ having
8 to 60 carbon atoms, monovalent heterocyclic cbmpound groups
having 4‘to 60 carbon atoms and cyano group. 1 .and j represent
each independently an integer of 0 to 4; k represents an integer
of 0 to 5; h represents an integer of 1 to 2; when i is 2 or
more, a plurality of Rys may be the same or different:; when
J is 2 or more, a plurality of Ryss may be the same or diffe:_:‘ent;
whenk is2ormore, apluralityof R;,s maybe the same or differer;t;
Rg to Rjp may be connected to form a ring; further, when Ry to
Rjo are a group containing an alkyl chain, one or more of a methyl
group,methylenegroupandmethinegroupconstitutingthealkyl
chainmay be substitutedwithagroup containing a hetero atom) .
[4] The polymeric fluorescent substance according to {1] or

{2} wherein the repeating unit of formula (2) is selected from

repeating units of formula (7),



a plurality of Rlls may be the same or different; when

bis 2 or nore, a plurality of Rl2s may be the sane

or different; RI1 to R12 may be connected to forma

ring; further, when R11 to RI12 are a group contai ning

an al kyl chain, one or nore df a nmethyl group,

net hyl ene group and net hi ne group constituting the

al kyl 8 chain naybe substituted with a group

cont ai ni ng hetero atom) . (5] The polyneric

fluorescent| Bypstance according to [1] or [ 2 ]

wherein the tepeating unit of fornmula (2) is selected
fromrepeatptg units of formula (R13) C (8), Al6) d

(8) (whered - and R16 represent each independently

a group sere om al kyl groups having 1 to 20

carbon atons, wKoxy groups having 1 to 20 carbon

atons, alkylthjip groups having 1 to 20 carbon atorms,

al kyl si |yl griQ@sjhaving 1 to 60 carbon atons,

al kyl ami no graups/faving 1 to 40 ca(pon atons, aryl

groups having 6 to 60 carbon atons, aryl oxy groups
halwirereéin o BQ emdb®i, a¢preseatyksichyindepepsemrhliyng group
6 to 60 carbon atons, arylam no groups having 6 to 60

coe bent ad ofmom &xhkywl kydougrsobpyihgvl e 20 cerboncatbioa, alkoxy
atons, aryl al koxy groups having 7 to 60 carbon atons,
agydep&yhavipy yroap80haarbgn7atoms) edkiydrthdtcorgmoups having
aryl al kyl am no groups having 7 to 60 carbon atons,

alt Walikepprbogr atpmshawilkyl8iflyl6@roapisohastiogsl to 60 carbon
aryl al’kynyl groups havi ng

atoms, alkylamino groups havingl to 40 carbon atoms, aryl groups

ha_ving 6 t'o 60 carbon atoms, aryloxy groups having 6 to 60 carbon
atoms, 'érylsilyl groups having 6 to 60 carbon atoms', arylamino
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 50 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, érylalkylsilyl groups having 7 to 60 carbon atomé,

arylalkylamino groups having 7 to 60 carbon atoms‘, arylalkenyl
groups having 8 to 60 carboen atomé, aryldlkynyl greoups having
8 to 60 carbon atoms, monovalent heterocyclic compound Qroups
having 4 to 60 carbon atoms and cyano group: a and b represent
each independently an integer of 0 to 3; when a is 2 or more,
a plurality of R;;s may be the same or different; when b is 2
or more, a plurality of R;;s may be the same or different; Ri1
to R;; may be connected to form a ring; further, when R;; to
Ri; are a group containing an alkyl chain, one or more of amethyl

group, methylene group and methine group constituting the alkyl



8 to 60 carbon atons, nonoval ent heterocyclic conpound
groups having 4 to 60 carbon atons and cyano group; c
and d represent each independently an integer of 0 to
4; when c is 2 or nore, a plurality of R13s may be
the same or different; when g is 9 2 or nore, a
plurality of R16s nay be the sane or different; one
or two of substituents on a benzene ring are groups
selected fromthe group consisting of al koxy groups,

ar i 2 O G Ssbe %‘d‘%%tt'itt‘ﬁtt%‘ﬁ ¥EH aa%é\héegﬁ AiPURhg A1 XD atom) .

groups and arylal’koxy " groups; 5 repr esent

aﬁgem BRERSOUPRLLY 22 9h0VBLREEC La tONAE AdMAAARD to (1] or

gt oups haV|ng to 20 carbon atons,

AT P el SRRt TR Enn T A 7 %ﬁlﬁi%iér%%?c fected £rom

und rou hayi carbon atons and cyano
r%ghF gﬁ&% ygggmuggnggared to forma ring;

further en R13 to R16 are a group containing an
al kyl chalﬁh%% e or nore of a methyl group, nethylene
group and aqg'group constituting the al kyl chain
may be su @4 with a group containing a hetero

ic fluorescent substance

2 ] wherein the repeating unit
1§ sgl ected from repeating units of
formula (9): R 17) E) (wherein, R17 and R20
represent each ind Adgntly a group ¢ Iected from

al kyl groups having 1 to 20 carbon a al koxy

Ewhereln, R;3 and R represent each 1ndependently a group

according to (
of formula (2)

selécted from alkyl groups having 1 to 20 carbpp atoms, alkoxy
groups having 1 to 20 carbon atoms, alkyithi6 groups having
1 fo 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms,alkylaminogroupshavingl11)4Qcarbonatoms,arylgroups
having 6 to 60 carbon atoms, aryloxy groups having 5 to 60 carbon
atoms, a:ylsilyl‘groups having 6 to 60 carbon atoms, arylaminoe
groups having 6 to 60 carbon atoms, érylalkyl groups. having
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,

arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon étoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group: c¢ and d represent
each independently an integer of 0 to 4; when ¢ is 2 or more,

a plurality of R;3s may be the same or different; when d is



10 groups having 1 to 20 carbon atons, alkylthio

groups having 1 to 20 carbon atons, alkylsilyl groups
having 1 to 60 carbon atons, alkylam no groups having

1 to 40 carbon atons, aryl groups having 6 to 60

carbon atons, aryloxy grou having 6 to 60 carbon

atons, arylsilyl groups having 6 to 60 carbon atons,
arylam no groups having 6 to 60 carbon atonmns,

aryl al kyl groups having 7 to 60 carbon atons,

ar praliRERy @r BUpE e PL7 Rues glay abdobhe asang, or different;
aryl al kyl silyl groups having 7 to 60 carbon atons,

angl e kyloaod sabgrtolupee ihzy onga beina 6@ rzhngcﬁraagmm,ps selected
aryl al kenyl groups having 8 to 60 carbon atons,
drphathgnygirouy aupmsistdmy oB 4ADk6KRY' gaohps,ateyd, groups
nonoval ent heterocyclic conpound groups having 4 to 60

sabben tatedsy ol apyallco gy Qddure, 4LPLEs¢Hrows hﬁﬂeﬂﬁj’rlalkoxy
of 0O to 5. f represents an integer of 0 to 3; when

g§Bodp 8k nlDﬁ%n@Rﬂ'ﬂH;&*ééé/n@éaE?ﬂxﬁld’@érhﬁedﬁl@ L\%J’seiected
different; when f is 2 ornore, a plurality of

PBYRG hgﬁr‘é@@h gt dinf, f£rept ; ro%lgﬁs a3 1 RP1 P LesSeatbon atoms,
each i ndependently a group selected from a hydrogen

APy rdlipd hﬂﬁ@ﬂ?% R3\g 0'8atbba LEoHRaT *mv %{}@iﬁggéaﬁ s having

groups having 6 60 carbon atons, ary al ou

Y 89 cdrb8ntLL&Rs b%l%@érfenfrq{@é' B ESYEhAE groups

conpound gr oups haV|ng to 60 car tons and cyano
6 69 BZQbBEy bg CQH&%.;# t ma,t
furt er,, when R17 t mgre a %ﬁ% &%% ai ?ﬁ ﬁgﬂgnR16 may be

Al cChaity % o rmge ofuftﬁskhy&hgﬁ%p F(ow? hYLENE group
group and nethine grou constirtating t hal n
da?%tn%ﬁ;ﬁ@séﬂtéﬁﬁgl%hgiﬁ,%ﬁ%p POHAL W £ rﬁl@iﬁ;&f group,
methyléne group and methine-'éroup constituting the alkyl chain
may be substituted with a group containing a hetero atom) .

[6] The polymeric fluorescent substance according to [1] or

[2] wherein the repeating unit of formula (2) is selected from

repeating units of formula {(9):

L

(Rzo) Fo ©)

(wherein, R;7 and Rz¢ represent each independently a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy



[7] The polyneric fluorescent substance according to
(1] or 11 [21 wherein the repeating unit of formula
(2) is selected from repeating units of fornmula (10),
/I X' N N// (10) (wherein, R21 represents a group

sel ected from al kyl groupsiOhaving 1 to 20 carbon

at ons, al koxy groups having 1 to 20 carbon

at ons, ai kyl thi o groups having 1 to 20 carbon atonms,

al kyl silyl groups having 1 to 60 carbon atons,

%éébg“h%i%g"ép%“%&' B bl st kAT, Eidlps naving
5408 Sarhsh e, DB gRawbs HatiRy 8 EY B8 carven
e I i) ol
aryl al kyl si |yl roups having 7 to 60 carbon atons,

haylag Fﬁrﬁ%@aﬁgﬁﬁﬁtmﬂ AGY LoxXy o BoRE ey Nt 6rFr>° 60 carbon

aryl al kenyl groups having 8 to 60 carbon atons,
akgmal lenyd s bl §FonpE Rgvangod v €8rearbar @-‘@ms arylamino

monoval ent  heterocyclic conpound groups having 4 to

Boowps doavingng twd60 cyarlbonratpmsg Aepisdbyils gaeups having
integer of 0 to 2: when gis 2, a plurality of R21s

hew 66 thebsanatomsdi arglehkoxg pronpkibyving Riks Ghmygarbon
be connected to forma ring; further, when RR1 is a

arangp, conybabknysahydl gybuphahayioge 7ortondiCe adrtzon atons,
met hyl group, nethylene group and nethine group

anylst Ikylamino lgroaipgs/havhagr7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic gompound groups
flaving 4 to 60 carbon atoms and cyano group; e representé an
integer of 0 to 5. f represents an integer of 0 to 3; when
e 15 2 or more, .a plurality of Ry7s may be the same or different;
when £is 2 ormore, apluralityof R;psmaybe the sameordifferent;
Ris and Ryy represent each independently a group selected from
a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group;: R;; to Rz may be
connected to form a ring; further, when R;; to Ry are a group

containing an alkyl chain, one or more of a methyl group,

methylene group and methine group constituting the alkyl chain

may be substituted with a group containing a hetero atom)

[7] The polymeric fluorescent substance according to [1l] or



12 may be substituted with a group containing a hetero
atom X1 is selected fromO and S) . [8] The
pol ynmeric fluorescent substance according to (1] or
{2 ] wherein the repeating unit of fornula (2) is
sel ected from repeating units of formula (11), R22) O
\ R23) P (11) (wherein, R2RI and R23 represent each
i ndependently a group selected from al kyl groups
having 1 to 20 carbon atons, al koxy groups having 1
to 20 carbon atons, alkylthio groups. having 1 to 20
I
eg%%}lth@ et Mg gfn%psff?r{f.ﬂgla {2) 4% g316%Red from

am no "gr oups- havi n 0 car on atons,

gﬁéasg Raving s O ot ign ff‘ﬁi“’” aryisii 1 g oups

havi ng 6 th O carbon at ons, arylan1no gr oups havi ng
6 to 60 N atons, arylal kyl groups having 7 to 60
carbon a s aryl al koxy groups having 7 to 60 carbon
atons, ary, kyl silyl groups having 7 to 60 carbon

at ons, | am no groups having 7 to 60 carbon
atons, ary kenyl groups having 8 to 60 carbon

atoms, aryl Bl kynyl groups having 8 to 60 carbon
at ons, nnid%ﬁlent het erocycl i c conmpound groups having
4 to 60 carbohBatons and cyano gﬁMﬂp; o and p

represent each independently an integer of 0 to 4,

bl SnorBpHeTonch, ase kg ted " BB groupe
having 1 to 20 carbon atoms, alkoxy groups hav.ing'l to 20 carbon
atoms,aikylthiogroupshaving]qU:ZOcarbonatoms,alkylsilyl
groupéshﬁving 1 to 60 carbon atoms, alkylamino groups having
1 t§ 40--<.;ar_'bbn atoms, aryl Qroups having 6 to 60 carbon atoms,
aryloxy groups having 6 to 60 carbon atoms, arylsilyl groups
having 6 to 60 carbon atoms, arylamino groups having 6 to 60
carbon atoms, arylalkyl groups having 7 to 60 carbon atoms,
arylalkoxy groups having 7 to 60 carbon atoms, arylalkylsilyl
groupshaving?1x>6003rbonatoms,arylalkylaminogroupshaving
7 to 60 carbon-atoms, arylalkenyl groups having 8 to 60 carbon
atoms,arylalkynylgroupshavingﬂ1x:GOCarbonatoms,monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
cyano group: ¢ represents an integer of 0 to 2; when g is 2,
a plurality of R;;s may be the same or different. A plurality
of R, 5 may be connected to form a ring: further, when Ry 1is

a group containing an alkyl chain, one or more of amethyl group,

methylene group and methine group constituting the alkyl chain



of R23s may be the same or different; R22 and R23 may

be connected to forma ring; further, when R22 and

R23 are a group containing an alkyl chain, one or

nore of a methyl group, nethylene group and nethine

group constituting the altkyl chain maybe substituted

Wth a group containing a hetero atom X2 represents a
group selected fromO0, S, NR24 and Si R25R26; X3 and

X4 represent each independently a group selected from
apbeCsRYEL iRt adb with ar gpovpesdntathingdagesitent |gtem: X;
group selected froma hydrogen atom alkyl groups
{fvidedtd® £eomaobandasdne, aryl groups having 6_ to

60 carbon atons, arylal kyl groups having 7 to 60

[CY e FoaEearit nbneyed &ién Hed G OEyELé CacooPaUng to [1] or
groups having 4 to 60 carbon atons) [9] The pol yneric

[fd uaheseen! tRybdpEReiRg lidl Bg £0rhiilacr2) E.szselected from
.wherein the repeating unit of formula (2)

. f r n of forrrula(12) 1 R24/
r%%JR% ‘(%f%;zdxﬁrﬂs SPeFSEhEL &N 1 B) |

q wherein, Arb5 represents an aryl ene group
or a dlcﬁa heterolc‘(?ﬁ Lc compound group. R24 and
g e

R29 rep ach pdently a group sel ected
from al kyl grpups.syhaving 1 to 20 carbon atons, al koxy
gr oups ' At ay20 darbon atons, 14 al kylthio

grou to @ hbon at ons, al kyl silyl groups
havi ng o K)c al kyl am no groups havi ng

1 to 40 Xa (11)

fwherein, R;> and R;; represent each independently a4 group
selected from alkyl groups having 1 to 20 carboﬂ' atoms, alkoxy
groeps having 1 to 20 carbon atoms, alkylthie groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms, alkylamino groups having1l to 40 carbon atoms, aryl groups
having 6 to 60 carbon atoms ' aryloxy groups having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino
groups having 6 to 60 carbon atoms, arylalkyl groups h&ving
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atomg, arylalkylsilyl groups having 7 to 60 carbon atoms,
arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups‘having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; o and p represent
each independently an integerof 0 to4; whenois 2, aplurality

of Razs mAay be the same or different; when p is 2, a plurality



carbon atons, aryl groups having 6 to 60 carbon atons,
aryl oxy groups having 6 to 60 carbon atons, arylsilyl
groups having 6 to 60 carbon atons, arylam no groups
having 6 to 60 carbon atons, arylal kyl groups having
7 to 60 carbon atons, arylahkoxy groups having 7 to 6
O carbon atons, arylal kylsiTyl groups having 7 to 60
carbon atons, arylal kyl am no groups having 7 to 60
carbon atons, aryl al kenyl groups having 8 to 60

C on atons, arylal kynyl groups having 8 to 60 carbon

a?a% ﬁ'ﬁf‘,s %H&%Fgﬁtsa%f’&%géﬁ entonRurahdReoupeyhzyicognected
4 tq 60 carbon atons and cyano group; q and r

rEhfOEBR A | fuasbRFenvhgn &:iankFer arefa @rtompdtontaining
when q is 2 or nore, a plurality of R24s may be the

$ad L laenaénemne wiemorei of 21 ate tiyle graupl, Umakhiedfe group
R29s nmmy be the sanme or different; R25 to R28

eagrestentn @ grbupicoderentoenitd o/t Re @IRYI SRl BCHEY He QMBS 1 tuted
hydrogen atom al kyl groups having 1 to 20 carbon

widisa. ryup granpsihang g e ter Ut DOX, at@PBesents a group
aryl al kyl groups having? to 60 carbon atons,"

sehecabkdnfromal eSQCHCRI . Cafi@MPORIER, O OWRSy AW
60 carbon atons and cfano grod%;2%24g?o R2§hggﬁégégent each

tndepehadntoyf ar ratpnGe ot s o e 241, R%a6, o
a group containing an al kyl chain, one or nore o? a oy

rephybegt dch MidedeaNR i OHR §Rduel Q{L}QSt?ﬁof'Por\r}mz% ﬁxygrogen

constituting the alkyl chain may bé substituted

Tt LimG Hov) oo e rmr eragt ataTbel SRt penEALKRE, jac¥] groups
oo el 1 62N cARGGR aRend ,Caklads dh lg?:%%tpso?l%v@:ng 7 to 60
carbonlé'toms and monovalent heterocyclic compound groups having
4 to 60 carbon atoms) .

[9] The polymeric fluorescent substance according to [1] or

[2] wherein the repeating unit of formula (2) is selected from

repeating units of formula (12),

( Hzg) r (12)

(wherein, Ars represents an arylene group or a divalent
heterocyclic compound group. R,q and Ry represent each
independently a group selected from alkyl groups having 1 to

20 carbon atoms, alkoxy groups having 1 to 20 carbon atoms,



which is transparent or sem transparent and at | east
one light emtting |layer conprising a polyneric
fluorescent substance of any one of [1] to [9]

di sposed between the el ectrodes (111 The pol yner
light emtting device acconﬂing to (10) wherein a

| ayer conprising a conducting polyner is disposed at
| east between one el ectrode and the light emtting
| ayer such that the layer conprising a conducting

pol.yner. is adjacent to i,.d | ect.rod 1T

SHKIEAN S gRovan ey hEoab ol SBEsPd faotsr Ak siyL sroups
an insulation | ayer having a thjckness of 2 nmor_lLess. .
havdinghds&@ 68t CRERSD BEPllsert bl aniae saauBRRHLEE"T to 40
light emtting |layer such that the insulation |ayer
icarhdjraediomst,oasHildgBoBEE RRelng (6150 ﬁrﬂéqa%‘?%&tqy%marﬁflc’xif .
emtting device according to any one of [10] to [12]

wtengisn rmviayers conps0 scagbom atemsy oarylahdpdr grpyps having
conmpound i s di sposed between the cathode and the

6 @it cenchrbog hayers ,sady lamina g dupse hasdms i6sitey 64n carbon
el ectron  transporting conpound is adjacent to said

bhitdhls e8rl Al ylayesups [HaAtinknd obynearboylataad + rydalkoxy
devi ce according to any one - of [10] to [12] wherein a

¥Rlp SCREPL h § o & OheaEbbn ateper t anglatkypeddyligroups having
I spOosed between the anode and the light emtting

LS 6 oFbd okl AByEalRQNIREMIAbYreupwhaving 7 to 60 carbon
transporting conpound is adjacent to said |Iight

Qs NG hAEke D] gFbepEOhYFRAG BYD 6O antpataes .
according'to any one of [10] to [12] wherein a |ayer

SR Ky 18y s eavify 8 to 60 carbon atoms, monovalent
heterdbyclic compound groups having 4 to 60 qafbon atoms and
cyano group; q and r represent each independéntly an integer
of 0 to 4: when q is 2 or more, a plurality of Rys may be the
same or différent: when r is 2 or more, a plurality of R205
may be the same or different:; Rzs to Ras represent_ each
independentlyagroupselectedfromahydrogenatom,alky;groups
having 1 to 20 carbon atoms,.aryl groups having 6 to 60 carbon
atoms, arylalkj.rl groups having 7 to 60 carbon atoms, monovalent
heterocyclic compound groups having 4 to 60 carﬁon atoms and
cyano group; RzqtoRyymay be connected to formaxring:; further,
when R, to Ry are a group containing an alkyl chain, one or

more of a methyl group, methylene group and methine group

constituting the alkyl chain may be substituted with a group

containing a heteroc atom] .

[10] A polymer light emitting device comprising a pair of



transporting conpound is di sposed between the cathode
and the light emtting |ayer such that the |ayer
conprising an electron transporting conmpound is

adj acent to said light emtting layer, and a layer
conprising a hole transpor %_ng compound i s di sposed
bet ween t he anode and the Ight emtting |ayer such
that the Ilayer conprising a hole transporting
compound is adjacent to said light emtting |ayer.

ehBtiRdddt ddrfilsef Uie 3. Hpgg%ggo@ ‘[paf%ﬁ{‘g"?é fjﬁ%%ast one of
W&#ﬂhfﬁse Tinees e 8 h R tratiampoip Y s o5 6t one Light
it Loadn GO DG B0 R [flfﬂo %s?q%ﬁfgg'fbstance

191 A I|qU|dcrystaI dis conprising a poly

oEnpiyi Rge @dvildd a*éto[r%fr@f%%w betyezep &ae[ f@]ecetgoales
back-1ight. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

[ &1 yEher Pelymasrlcaishemd Ghdnarmavige arcopddasnto [10] wherein
invention is characterized in that it shows

aflaperseenprishngt accepfindt tnat po hywiehass adbepgsegraneleast
reduced nunber-average nolecular weight of 103 to

batecenhenei elehtredpseadceieohighhemnbneing bayer such that
repeating units of the above-described fornula (1)
thedl ayser erommpris g eaciongluatiiing pblymerabevad jesentbeod said
formula (2) and the total anount of repeating units
ebdctoodela (1) is 10 nmolt or nore and 90 nolt or |ess
based on the total anount 17
[{12] The polymer light emitting device according to [10] wherein
an insulation layer havinga thlckness of 2nmor less is disposed
at least between one electrode and the light emitting layer
such that the insulation layer is adjacent to sald electrode.
[1_3] The polymer light emitting device according to any one
of [10] to [12] wherein a layer comprising an electron
transporting compound is disposed between the cathode and the
light emitting layer such that the layer comprising an electron
transporting compound is adjacent to said light emitting layer.
[14] The polymer light emitting device aécording to any one
of [10] to [12] wherein a layer comprising a hole transporting
compound is disposed between the anode and the light emitting

layersuchthatthe1ayercomprisingaholetransportingcompound

1s adjacent to said light emitting layer.
[15] The polymer light emitting device according to any one

of {10] to [12] wherein a layer comprising an electron



of repeating units of fornulae (1) and (2). The total

anount of repeating units of fornmula (1) is nore
preferably 20 nolt or nore, further preferably 30 nolt

or nore based on the total anmount of repeating units

of fornmulae (1) and (2). rgonwthe standpoi nts of
solubility and fluorescent'*property, the total anpunt

of repeating units of fornulae (1) and (2) is

preferably 50 nolt or nore, nore preferably 60 nolt or

nore, further preferably 70 nolt or nore. Here, at
1reatdpOnel of c!cﬁr&ﬁﬁidcf‘g.sua'igﬁogfadfﬂéfﬂéé‘n(t?ﬂe Ilaas‘thc?tfe acmd the

substltuent a group selected from alkoxy groups, ar

ﬂrﬁfﬂoémiigﬁﬁgy%%% sWcne ARt aéﬂgofgyﬁéoé;djn .%/J.r%%n electron

groups an Xy groups

M gé«?,ﬁ@saéhp%%%ﬁg%%@%@%?%%ﬁ%tmg

nmovi n
t

ﬁ‘%é Ao om iR Ehb e no1B e Syt 6RO SoMRasRA 16 alsposed
oBRHRaH ¢ %23&%3% %‘%Esthavfﬁgﬁﬁ”eereiahﬁﬁagZﬂgy%és‘aéﬁstnat the

those in whic endent benzene ring or condensed

1p¥Ry ‘FgmBBﬁaéBgdf‘rlé %ﬁm%%rsi@%%mm’éﬁda%s adjacent to

ylene and the Ilke The al koxy group nay be any of

Sﬁiaeéighﬁrﬁﬂéﬁ§&“8rLﬁﬁﬂQT; and the nunber of carbon
S usuaILg from1l to 20, and specific exanples

I%ﬁé?g;o’t?l%clf IR £IMRIROCPIRTIINS o POl vgIegud Lght emitting

ropyl ox rou i -propyl ox rou but ox rou
p?%%%oiggogding to gnyp%f [%O% toP[ls y g P

[17]Asggmentdisplaycomprisingapolymerlightemittingdevice
according to any of [10]} to [15]. ‘

[18] A dot matrix display comprising a polymer lighfcemitting
device according to any of [10] to [15].
[1§]Aliquidcrystaldisplaycomprisingapolymer1ightemitting

device according to any of [10] to [l5] as a back-light.

DETAILED DESCRIPTION OF THE INVENTION

The polymeric fluorescent substance of the present
invention is characterized in that it shows fluorescence in
the s01id state and has a polystyrene reduced number-average
molecular weight of 10° to 10%, wherein the substance contains
one or more repeating units of the above-described formula (1)
and one or more repeating units of the above-described formula
(2) and the total amount of repeating units of formula (1) is

10 mol% or more and 90 mol% or less based on the total amount



18 group, t-butoxy group, pentyloxy group, isoanyloxy
group, hexyl oxy group, cyclohexyl oxy group, heptyl oxy
group, octyloxy group, 2-ethylhexyloxy group,

nonyl oxy group, decyloxy group, 3,7-dinethyloctyloxy
group, lauryloxy group and the like, and preferable
are a pentyl oxy group, isobhyloxy group, hexyl oxy
octyl oxy group, 2-ethyl hexyl oxy group, decyl oxy

group,
group and 3, 7-dinmethyloctyloxy group. In the aryl
roup substituted with an al koxy group, the nunber of

8§r§gﬁea¢éﬁ§ R dtise ofr yorgnuolae | 6L usamd| y2§tom 6 to

60, and a phenyl group, 1-naphthyl group, 2-naphthyl

gr oup, The- bt ailyamgnotpodéindepbka thinke uvit sSRaECifdrelly (1) is
exenplified. The aryl group substituted with an
BoROXyrgfenpbly pBUALLY bbemo2BOVeurthleroRed fA¥bly 30 mols
group havi ng the above-nenti oned al koxy Qgroup as a

ambotret eséd oanehapact 41 aablt Sk red ol i {ﬁﬁ¥¥9r@f§fli>rmulae
groups (Cl to C12 neans a nunber of "carbon atons 0

th) I#hd (hj s expression is applied also in the
follomﬁng hescriptions. ) , di-Cl to Cl12 al koxyphenyl

ro ’ i {‘QX h S d 0. Cl12
g pup et 4O aEo L 4B U a5 Den

< 2 t dt ik
et T S o B O R B P 2 EbtiTae (1)

ah@ p9)cad kiﬁ%t%xgﬁgj[}{( Wﬂﬁi@egffﬂocxaé | Yoo %%%{%%)%Hy 60 molsg

group, Clto C1 oxyphenoxy ‘groups -,

I he < thy! gL Qu
R e e i gL Emr i fege- ang
0,

prefefapbe 2¢ Qe&tp%‘ﬁ%oéifc%p?é@a%& dfi848%¢f formula (1) has
al koxyphenoxy groups and 0

as asubstituent agroup selected from alkoxygroups, aryl groups
substifﬁtedwithanalkoxygroup,arquX?groupsandarylaikoxy
groups. | |

In the present invention, the aryl group is an atomic
group obtained by removing one hydrogen atom from an aromatic
hydrocarbon. Here, the aromatic hydrocarbon is a hydrdcarbon
which is a mother body of an aromatic compound and contains
é benzene ring, and exampies thereof include those having a
condensed ring and those in which a dependent benzene ring or
condensed ring is bonded directlyor via a group such as vinylene
and the like.

The alkoxy group may be any of linear, branched or cyclic,
and the number of carbon atoms is usually from 1 to 20, and

specificexamplesthereofincludeanmthoxygroup,ethoxygroup,

propyloxy group, i-propyloxy group, butoxy group, i-butoxy



al kyl phenoxy groups. 19 The aryl al koxy group usually
has about 7 to 60 carbon atons, and specifically,
phenyl -C, to Cl12 al koxy groups, C, to Cl2

al koxyphenyl -C, to Cl12 al koxy groups, Cl to Cl2

al kyl phenyl -C, to Cl12 al koxy groups, 1l-naphthyl-C, to
Cl12 al koxy groups, 2 -naphiflyl -C, to C12 al koxy
groups and the like are exenplified, and preferable

are C, to Cl2 al koxyphenyl-C, to Cl12 al koxy groups
oups. B

and C to.Cl2 al kyl phenyl -C to Cl2 al koxy group %

-%rr?apusito'rPLé‘fD}% W R EhPEY CGROUPHI ﬁgoaméwergroup,
tom. the polyneric fluorescent substance of the

S\Pé‘é’éﬁw FHYBRt iCFF LA X A% g ECYB) dMn ¥ odnareuponectyloxy

fluorescent. The repeating unit of formula (1) may has
greupst ¢ t ¢EhY Lhexndpxyhawoup k oy ydrosp groapy| dgeplipsy group,
substituted with an al koxy group, aryloxy groups and

ar Y aLRexRydoodys.o s geeapp| kaunflokhigreoubpsind uaet Like, and
al kyl groups, alkylthi:o groups, alkylsilyl groups,
prayeuabhe greupperaryloxy aupsuy Ndis crmyalodtsicatbup | hexyloxy
an al koxy group), arylal kyl groups, arylal kenyl

groups,octy Yoy kyrolp grothy Besyelo09 dgfoups decyloxy group

nono. val ent heterocyclic conpound groups, cyano group

amdl 3 he-dikethytoexelpkyl gedup\hen the repeating unit
of forrmula (1) has aplurality of substituents, these

may belr hthes aty10groubf uBstitEosdaER NG 3D MPidrdub, the
in solvent, it is preferable that one or nore

rRuitsds tofe T bOTE atomit anneHe &Pf1 idrdsp LA B tfidin 6 to
the formof a repeating wunit including a substituent
€8s drd td eraHyEtlgdbup, 1-naphthyl group, 2-naphthyl group,
9-anthryl group and the like are specifically exerhplified. | The
aryl group substituted with an alkoxy group‘- ;i.s usually the
above-mentioned aryl group having the above-mentioned alkoxy
group as a substitu_ent . and specifically, C; to Cy; alkoxyphenyl
groups (C; to C;; means a number of carbon atoms of 1 to 12.
This expressionisappliedalsointhe followingdescriptions.),
di-C; toCy, alkoxyphenylgroups, tri-C, toC;;alkoxyphenyl groups,
Cltoclzalkoxynaphthylgroups,di-Cltoclzalkoxynaphthylgroups,
Ci to C;; alkoxyanthryl groups and the like are exemplified.
The aryloxy group usuallly has about 6 to 60 carbon atoms,
andspecifically, aphenoxygroup, C; toC;; alkoxyphenoxy groups,
C: to Cy; alkylphenoxy groups, l-naphthyloxy group,
2-naphthyloxy and the like are exemplified, and preferable are

a phenoxy group, C; to C;; alkoxyphenoxy groups and C; to C;,

alkylphenoxy groups.



The al kyl group may be any of linear, branched or
cyclic, and usually has about 1 to 20 carbon atons,
and specif ic exanples 20 thereof include a nethyl
group, ethyl group, propyl group, i-propyl group
butyl group, i-butyl grou t-butyl group, pentyl
group, isoanyl group, hexip group, cycl ohexyl group,
heptyl group, octyl group, 2-ethyl hexyl group, nonyl
group, decyl group, 3,7-dinethyloctyl group, Iauryl
group and the like, and preferable are a penty
groupThasaaHﬂH1506MpQrﬁﬁﬁyﬂsgﬂédﬁ'ha@b@ﬁoQﬁwﬁuFO 60 carbon
2- et hyl hexyl group, decyl group and 3, 7-di nmet hyl oct yl
ayonap. afdespé kivf 1dablyr @ipenpl/- Cbﬁt@nsimﬁlﬂﬂm@agroupsl C; to
branched or cyclic, and usually has about 1 to 20
Cpad blooxgphefiyladd teapegid1loex grplups , Chépedf; aikylpkenyl-Cy
met hyl thi o group,;ethylthio group, propylthio group,
th- 0 0RMIKINW gHAiHs, MHNdbtioy Droumd -yt silkbxy growps,
t-butylthio group, pentylthio group, isoanylthio

zgﬁajtyﬁth hexgykbhtg agxmta{ gaveipehexd ity Digecape exemplified,
|o group, octylthio group, 2-ethyl hexylthio

add ?-Hb;f d1tid Rir@ @ PUIG;, LK IIhenEl 0¢PLo Cy; alkoxy groups
-di net hyl octyl thio group, laurylthio group and the

aﬁék& @%lefsiﬁyﬂsh@nﬂec@ psnty) Hixd:8f

roup, hexyl thi o group, octylt h|o group,

2 et rPHBse (oeyd £ D@ ﬁfgl&b@mi i
?ﬁﬁloct %IO g?%up The a?ky I silyl g?oﬁ%iﬁéyxygen

oy gty st ihpano b

1d ST €08, 1Nl ugg: faBREN¥bElbYh 18504Ra &itBdny |ﬁ’iu<§iﬂ‘é’.§'@ent
The repeating unit of formula (1) may has a substituent

otherthahalkoxygroups,arylgroupssubstitutedwithanalkoxy
group, aryloxy groups and arylalkoxy groups. As examples of
this substituent, alkyl groups, alkylthi‘o'groupé, alkylsilyl
groups, alkylamino groups, aryl groups (not substituted with
an alkoxy group), arylalkyl groups, arylalkenyl groups,
arylalkynyl groups, arylamino groups, monovalent heterocyclic
compound groups, cyano group and the like are exemplified. When
therepeatingunitofformula(1)hasapluralityofsubstituents,
these may be the same or different. For enhancing solubility
in solvent, it is preferable that one or more substituents are
contained, and it is preferable that the form of a repeating
unit including a substituent has little symmetry.

The alkyl group may be any of linear, branched or cyclic,

andusuallyhasabout]qU:ZOcarbonatoms,andspecificexamples



propyl silyl group, i-propylsilyl group, butylsilyl
group, i-butylsilyl group, t-butylsilyl group,
pentylsilyl group, isoanylsilyl group, hexylsilyl
group, cyclohexylsilyl group, 21 heptylsilyl group,
octyl silyl group, 2-ethy|h§§ylsllyl group, nonylsilyl
group, decylsilyl group, 377-dinethyloctylsilyl
group, laurylsilyl group, trinethylsilyl group,
et hyl di met hyl silyl group, propyldinmethylsilyl group,
thereefl dinfdiuda &1 Iathy bugrotmit yéthyt gybapl, ybropgup group,
t-butyl dimethylsilyl group, pentyldinethylsilyl group,
tsdanplydi wad sittutly lgrangup hexybwl vt didsp| vt -8u8YR, group,
heptyl di met hyl silyl group, octyldimethylsilyl group,
Reptiryl eryb- disebhylls giepupgr aeiy INgRsud, Meylctd ¥ 1 group,
group, decyldinethyIS|£y: g[oEp,
Beptylnetbybocoytydi gebhyl SbLukhydh@¥R1 group, nen roup,
Igurylg?netﬁylsilyl group and thg_:tfe, ghd BrefSPYs) group
deey Bgpenby | 3) 7 Yd1nss 0Pl o & EPRRELY Y 4 9 nd the Like,
he(i{/l g?l ylb ngpup, o%l Si |§| %ro P, a& ﬁgfﬁgﬁ’ﬁ Si F‘S’? €
DD Yire FAGHIE bk HTUHby1 %r%hg'.”fégé{h?fté@éﬁﬂ)y Ihe.xyl group,
group, pentyl di met hyl si 'yl ggo pi _ ol el [yl oup
desgamd bt hyl sihy¥lngkouPgrBasy! 4 3 ,
octyl iné?%ylsiIylygroug,lgFetEylﬁggg -%FhEF%§¥€¥IyI

Wme tIREYND S L i1yl group an : _
agvg-dié%thyW%ﬁﬁ%?{%%égéhylsiIyI gr oup. Thelalkylanlgg

r A Y Y mgga I C

g'ﬁ%ﬁ%alkgﬁﬁbrougP%Fba ié?ﬁ%ﬁgﬁgggﬁ§%5ﬁ§¥F%%%ﬁ%€E%ﬂ?¥°lic-
a?ﬁ%sﬁ&f’ﬂ[y halsQa b €399 0 U Ay n 30GmEPES 5pecifil gxsamples

ereo _
thereofincludeamethylthiogroup;ethylthiogrodp,propylthio

group,i-propylthiogroup,butylthiogroup,i—Bdtylthiogroup,
t-butylthio group, pentylthio group, isoamylthio group,
hexylthio group, cyclohexylthio group,'heptylfhio group,
octylthio group, 2-ethylhexylthio group, mnonylthio group,
decylthiogroup,3,7-dimethyloctylthiogroup,1aurylthiogroup
andthelike,andpreferableareapentylthiogroup,isoamylthio
group, hexylthio group, octylthio group, 2-ethylhexylthio
group, decylthio group and 3,7-dimethyloctylthio group.
Thealkylsilylgroupmaybeanyoflinear,branchedorcyclic,
andusuallyhasabout];UoﬁOcarbonatoms,andspecificexamples
thereof include a methylsilyl group, ethylsilyl group,
propylsilyl group, i-propylsilyl group, butylsilyl group,
i-butylsilyl group, t-butylsilyl group, pentylsilyl group,

isoamylsilyl group, hexylsilyl group, cyclohexylsilyl group,



i nclude a net hyl am no group, dinethylam no group,

et hyl am no group, diethylam no group, propylan no
group, i-propylam no group, butylam no group,

i -butylam no group, t-butylam no group, pentylan no
group, isoanylam no group, hexylam no group, 22

cycl ohexyl am no group, hegiyl am no group, octylam no
group, 2-ethyl hexylam no group, nonyl am no group,
decyl amino group, 3, 7 -dine thyloctylam no group,

l auryl ami no group and the like, and preferable are a

h@ﬁﬂ&!bé@!&!ﬂ‘?ﬁé@ypodm@nﬂﬁﬁbﬁéugt @He thExgkpbs hbyl group,
y

group, octylam no group, 2-ethyl hexylam no group,

n88¢YL 21, 10496ABR a@@y:i,shqﬂm%gﬂadmct:y! A e BipLAc tFDeilyl

aryl “group~usual’'ly has about to 60 carbon atons, and

g?@ﬁ%ﬁgiﬁgfgﬁgﬁhﬁi bQ%h%Qft&&ﬁéﬁ%@f&i@?ﬁn@r&ﬁ up, Cl

oxyphenyl groups (Cl to Cl ndicates 1 to
R LT T Tl ey R A T
£ B R IR ) bESy 2B oREST B0 AL L Clrous
eamecr o dbBKPar bt s2heh sPon M TR
s 5pdmel dng BBV Coxbut: BERg Bst A Yrous.
ndpieigimeririeatyl efounti PG anpe e iy srour.
2 tefigrL i tnptories ekl sr o Thona BTRRGIEPEANE gvove.
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group, lauryldimethylsilyl group and the like, and preferable
area péntylsilyl group, isoamylsilyl group, hexylsilyl group,
octylsilyl group, 2-ethylhexylsilyl group, decylsilyl group,
3,7-¥dimethyloctylsilyl group, pentyldimethylsilyl groub,
isoamyldimethylsilyl group, hexyldimethylsilyl group,
octyldimethylsilyl group, 2-ethylhexyl-dimethylsilyl group,
decyldimethylsilylgroupand3,7~dimethylocty1-dimethylsilyl
group. |
Thealkylaﬁinogroupmaybeanyoflinear,branchedorcyclic,
may be a monoalkyl group or a dialkylamino group, and usually
has about 1 to 40 carbon atoms, and specific examples thereof
include a methylamino group, dimethylamino group, ethylamino
group, diethylamino group, propylamino group, i-propylamino
group, butylamino group, i-butylamino group, t~butylamino

group, pentylamino group, iscamylamino group, hexylamino group,



Cl to C12 al kyl phenyl -C1 to C12 al kyl groups. The
aryl am no group usually has about 6 to 60 carbon
atons, and specific exanples thereof include a
phenyl am no group, diphenylam no group, Cl to Cl12
al koxyphenyl am no groups, di(Cl to C12 al koxyphenyl)
am no groups, di(Cto Cl12 aﬂkylphenyl) am no 23
groups, 1-naphthylam no group, 2-naphthylam no group,
and the |Ilike, and preferable are Cl1 to Cl12

Cl to Cl12 al kyl phenyl)

| kyl.ph | am d _di
%ﬁ%@f : a.“#@%gaﬁﬁwl@w@%we eeEBbdamdno group,

:froup nmeans. a . renmi ni ng atom ¢ group obtai ned. by
SO e BReamiRr SFORt SRnYilasvhne BePsPoceryéamine group,
conpound, and the nunber of carbon atons is usually
3 .rlof igeduty e q iy leonine erenab| Jauryiemine @oouftend the like,
nunber of carbon atons of a heterocyclic conpound
agdopgedesablrorriena pea tiyermiumb err cofp C arduemyl amsn®fgroup,
a substituent. Here, the term heterocyclic conpound
henylladdsocogganpc coctpbanilso duvimg 2 ebtod ilveSFLafinb &yroup,
in which elements constituting a ring is not conposed
denlyanfina- gavlapn aaldod ,MHA ilethyi €L HhOR® gBUEH . as
oxygen, sulfur, nitrogen, phosphorus, boron and the

|i Kthelarydopiraupedstualirehas bofipacith 68/ ddrbén atoms, and
thienyl group, Cl to Cl2 al kylthienyl groups,

spycidlyl egamplest ghglre@foulc 1yl id\WheiPuyrddp ! 0cClin ¢y,
al kyl pyridyl groups and the Iike are exenplified, and

aIrexgpRadbhel adrowps ENYb O,08RA164tk8 £1¥o 12 carbon atoms,

al kyl t hi enyl groups, pyridyl group are Cl to Cl12 .
tled kyamyriflythe gEOUPEwing)., C; to C;; alkylphenyl groups,
l-naphthyl group, 2-naphthyl group and the like, &;nd preferable
are C, to Cy» alkoxyphenyl groups and C; to C;, alky'lip‘henyl groups.
The aryl group is an atomic group obtained by removing one
hydfogen atom from an raromatic hydrocarbon.

The arylalkyl groupusually has about 7 to 60 carbon atoms,
and specific examples thereof include phenyl-C; to Ci, alkyl
groups, C, to C;; alkoxyphenyl-C, to C;; alkyl groups, C; to Ci,
alkylphenyl-C; to Cj; alkyl groups, l-naphtyl-C; to C;; alkyl
groups, 2-naphtyl-C; to C;; alkyl groups and the like, and
preferable are C; to C;; alkoxyphenyl-C; to C;; alkyl groups and
Ci to C;; alkylphenyl-C; to C;; alkyl groups.

The arylamino group usually has about 6 to 60 carbon atoms,
and specific examples thereof include a phenylamino group,

diphenylamino group, C; to C;; alkoxyphenylamino groups, di(C;

to C;; alkoxyphenyl)amino groups, di(C; to C;; alkylphenyl)amino



O exanples of the substituent, the substituent
containing an al kyl chain may be any of |inear,
branched or cyclic or a conbination thereof , and
when not linear, an isoanyl group, 2 -ethyl hexyl
group, 3,7-dinmethyloctyl group, cyclohexyl group,
4-Cl to C12 al kyl cycl ohexy 3groups and the like are
exenplified. For enhancing solubility of a polyneric

24 fluorescent substance in solvent, it is preferable
stituents.on the repeating unit

B9 - AT F0FRS S 2O R g REn (B ukoRD, and the

#iﬁ%#m %Fint% of two alk¥l chains nmay be connected to
&% Ry 2Ledabds argatt t6F Conddéy lphenylaminm groups and
dg!ﬁ%l chaj n ng% be substituted with groups containing
(fat &0 Car AR EhPh@BYL hamhBPePEOEPSm an oxygen atom
sulfur, atom nitrogen atomand the |ike are
[Tibfs @pnavalent heterseypliés obmphendubsbupuerians a

exenp
when an aryl group and heterocyclic conpound group

rgpaigdmonniemigagroupl ghtaihed dymapenvnimd vhiehRydebgen atom
or nore substituents. O repeating units of fornula

from anpetepreleddbl eompramd, eandr thgroupsedf ot h€arbon atoms
above-nentioned formula (4) or (5. R5 in formula (4)

isndswelandfRPmi abbatnyl ao(58), repecseableachom 4 to 20. The
i ndependently a group selected from al kyl groups

- nmbengof lcavb@n abobe oAt tarody & D RsonkFiAW O&:&Pp does

60 carbon atons, arylal kyl groups having to 6

netadper wie rheansinben @&t apbon et P SFCA IsuEVIRUERE .  Here,

groups having 4 to 60 carbon atons. Specific exanples -
thf témeschetibsbCyudits campoandlaslivime aihic compounds
having a cyclic structure in ‘which elements constituting a ring
is not composed only of a carbon atom but also hetero atoms
such as qugen, sulfur, nitrogeh, phosphorus, boron and the
like are contained in the rin‘g. Specifically, a thienyl group,
Cy to C;; alkylthienyl groups, pyrrolyl group, furyl group,
pyridyl group, C; to C;; alkylpyridyl groups and-the like are
exemplified, and preferable are a thienyl group, C; to Ciz
alkylthienyl groups, pyridyl group are C; to Cy; alkylpyridyl
groups.

Of examples of the substituent, the substituent
containing an alkyl chain may be any of linear, branched or
cyclic(n:acombinationthereof,andwhennotlinear,anisoamyl
group,2—ethylhekylgroup,3,7—dimethyloctylgroup,cyclohexyl
group, 4-Ci to C;; alkylcyclohexyl groups and the like are

exemplified. For enhancing solubility of a poelymeric



In formula (4) , n represents and integer of 1 to 4.
Wen nis tw or nore, a plurality of ORS may be the
same or different . In formula (5), 1 represents an
integer of 1 to 5 and mrepresents an integer of 1 to
3. When 1 is two or nore, ? plurality of OR6 may be
the sane or different. Fur ﬁe when mis two or

nore, a plurality of OR7 may be the same or different.
The repeating unit of fornula (4) or (5) may have a 25

£3UBTelea ¢ ‘Hgﬁ?ﬁﬁégﬂlﬁrgbf¢EW@ ety o efera?le that one

substltuen ts exanpl es of such a substitue

| t | Kk :
¢ ea%5§g€3F8§B§¥ rP#:ﬁe %:c’l Pé Q)ﬁf&@r?{éfggsl) contain
ken oups, n
%aﬁi B o i w&%v%a%% BB 5: bipes f%yanshains
and the |ike are exenplified. Specific exang
mgi’oﬁgg@neﬁ;@& EPURHT 2aF A0l JUREFhBEY RARN O GREDOR atoms
repeating unit represented in formula (2) is
ifgr pa 4k ieFRALDt REH Pﬁesﬁpéﬁbt%}fteﬁoﬂ"ﬁﬁlha 9(’-'1’)“%&9"513%1“1-“9
roup sel ected from substituted phenyl ene groups
¥y ahirm oandoas thgbBefesen250B: ha? a¥egen Koy, sulfur
roups aryl groups substituted wth an al koxy group,

ateny| o&aytgpﬁgasaaﬁm angll &hieobiker ass )exenpbiiiedi ed
stil bene groups (having on a benzene ring one or nore
substFunide s, sef cexamplesnp,fhbhgr supstisnenst i whesf an aryl
al koxy groups, aryl groups substituted with an al koxy
garpun pndgtergcygl damrrpreund grauporye grantgined partially,
di stil benen group, condensed polycyclic aromatic
themmpaay kot pfurtbatenbedopompaypcisiubstituents.

0f repeating units of formula (1), more preferable
examples are groups of the above-mentioned forxﬁula (4) orl(S] .
Rs in formula (4) and Rs and R; in formula (5) represent
each independently a group selected from alkyl groups having
1l to 20 carbon atoms, aryl groubs having 6 to 60 carbon atoms,
arylalkyl groups having 7 to 60 carbon atoms and monovélent
heierocyclic compound groups having 4 to 60 carbon atoms.
Specific examples of these substituents are as described above.
In formula (4), n represents and integer of 1 to 4. When
nis two or more, a plurality of ORs may be the same or different.
In formula (5), 1 represents an integer of 1 to 5, and
m represents an integer of 1 to 3. When 1 is two or more, a
plurality of ORs; may be the same or different. Further, when
mis two or more, a plurality of OR; may be the same or different.

The repeating unit of formula (4) or (5) may have a



het er ocycl i ¢ conmpound groups, aromatic am ne conpound
groups and groups of fornmula (3). Here, the
substituted phenyl ene group has one or nore
substituents other than al koxy groups, aryl groups
substituted w th an al kox 5 group, aryl oxy groups and
aryl al koxy groups. As this“substituent, alkyl groups
having 1 to 20 carbon atons, al kylthio groups havi ng
1 to 20 carbon atons, alkylsilyl groups having 1 to

carS‘éﬂaffq%‘rbﬁﬁ%fy%‘é?‘%u%‘s”%%%?@“ﬁ*én@%é%% Brparibihes. Ao
SRS s e Sl E%g?mé’“éi%% ARy it groues.

havi.ng 6 to 60 carbgn | al | roups havin
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to 60 carbon atoms, arylalkylan1no groups having 7 to
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carbon atons, aryl al kynyl groups having 8 to 60
gEeuUbGn MOBATAlabiohateRPCYRALEr GepRPNBdcgKAYRAd GYBDPsITOUD

having 4 to 60 carbon atons and cyano group and the
anidk &her 4 ikeemylel feixemp 19faked | c Speanifi i exAmphegeof these

substituents are as described above. The substituted
spbsthénengsoagehas desciidreaPevelg one or two

groups selected fromthe group consisting. of al koxy

gr oupShe repgitimoupsitubspriesertedibh Zn dhkbeymula (2) is
group; aryloxy groups and aryl al koxy groups. Specific
aegaap el fiffetdras € ronb $hiet geaup cfrfomsulieddr) badl is a group
above. The distilbene group is a group having an

salgtead rawpubstituted phenylene groups (having one or more
su‘bstitﬁents other than alkoxy groups, aryl groups substituted
with an alkoxy group, aryloxy groups and arylalkoxy groups).
substituted stilbene groups (having on a benzene ring one or
more substituents selected from the group.consisting of alkoxy
groups, aryl groups substituted with an alkoxy group, aryloxy
groupé and arylalkoxy groups), distilbenen group, condensed
polycyclic aromatic compound groups, condensed polycyclic
heterocyclic compound groups, aromatic amine compound groups
and groups of formula (3).

Here, the substituted phenylene group has one or more
substituents other than alkoxy groups, aryl groups substituted
with an alkoxy group, aryloxy groups and arylalkoxy groups.
As this substituent, alkyl groups having 1 to 20 carbon atoms,
alkylthio groups having 1 to 20 carbon atoms, alkylsilyl groups

having 1 to 60 carbon atoms, alkylamino groups having 1 to 40



or.di val ent heterocyclic conpound group at the center
and having a vinylene group between two phenyl ene
groups. The arylene group is an atom c group obtai ned
by renoving two hydrogen atons froman aromatic

hydr ocar bon conpound. The dival ent heterocyclic
conpound group is an atom @6group obtai ned by

renmovi ng two hydrogen atons from a heterocyclic
compound. The condensed polycyclic aronatic compound

W 1 8 ato 0
c%rg)rogéirit Atome lgnél%mg@%d %%ia g F§c9§ gg&n&t ogs (not
the ndensed ch clic 27 aromati c
S&%ﬁ%&h’&q@&?@f BPaBIFOXA AFGHRIF CAEBABORRG GBPUPRCRRVinG 6
condensing 2 to 5_benzene rings in which the nunber
te@%s% AN 3RS B5HLAMIE® JFOEPR havig g & teARFPRYPPRA OMS
6 to 60. Specifically, naphthal ene, anthracene,
apHdAAKELhEEREPSPRRAERRT Pet9| Ehearhmplatnmendrylalkylsilyl
pent acene, chrysene, coronene and the like are
gﬁﬁnpsmnmmm@@w&mt@m amyteddarandre groups having
preferable. From the standpoint of solubility, it is
7 grefodr gbrbonhatoms . |agplalberyd siupsdmviing 8 to 60 carbon
cont ai ned. The condensed pol ycyclic-aromatic conpound
ayens p arylal kyaydngrogp oshpvibigd bedomanbematogs t monovalent
hydrogen atonms froma condensed pol ycyclic aromatic
hetempocyndl i tlecenpotrd cgnoeps eldav g y£ ol 160 aaewin atoms and
conmpound represented by Arl includes organic
cyampaunuisp dvalithg dikechkire ekengllifdedat acpediliyc examples
condensation of two or nore rings in which elenents
oft dritsdse¢ usubbgt htuenysi arenat despaidaédoabpvef. a car bon
atom but al so hetero atons such

The substituted stilbene group has on a benzene ring one
or two groups selected from the group consisting_bf alkoxy groups,
arjrl groups substituted with an alkoxy group, aryloxy groups
and arylalkexygroups. Speciflic examples of these substituents
are as described above.

The distilbene group is a group having an arylene group
or.divalent heterocyclic compound group at the center and having
a vinylene group between two phenylene groups. The arylene
group is an atomic group obtained by removing two hydrogen atoms
from an aromatic hydrocarbon compound. The divalent
heterocyclic compound group is an atomic group obtained by
removing two hydrogen atoms from a heterocyclic compound. The
condensed polycyclic aromatic compound group is an atomic group

obtained by removing two hydrogen atoms from a condensed

polycyclic aromatic compound. Here, the condensed polycyclic



as oxygen, sulfur, nitrogen, phosphorus, boron and the
like are contained in the ring. The nunber of carbon
atons contained in aring is preferably from about 6
to 60, nore preferably from6 to 30. Specifically,
qui nol i ne, qui noxaline, acridine, phenanthroline,
benzoxazol e, benzot hi azol ey benzoxadi azol e,
benzot hi adi azol e, di benzoflrane, di benzot hi ophene,
carbazole and the like are listed, and preferable are
qui nol i ne, benzoxazol e, benzot hi adi azol e and

AR HEZO| ompv e tikeprefapepiynin ofraed tibd Iddmpourdd icbtained
preferable that at |east one substituent is

b¥ eRnANBAn 28 I8 HERFBE & MY EnGATTEH RthedfiQMPelrSoAltarbon
atom ¢ group obtained by renmpving two hydrogen atons

atfarmaﬂtaﬁhaa foﬂ?é?&*&ﬂg 1@@&@@19%%@%%@ | 0BpWiciFically,

two or nore aryl groups as the aryl group, a
I
ndfifte é’“"agfe*éﬁﬁ'&éﬁﬁ‘a éﬂﬁﬂﬁgéﬁbﬁxég Rifngy BeLkene-
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atéhgcag%oup tainé/dl%m3 J%%g two 5}ogen atoms from a
condensed polycyclic aromatic compound. Here, the condensed
polycyciicaromaticcbhpoundrepresentedbyArlincludesorganic
compounds having a cyclic structure obtained by condensation
of two or more rings iﬁ which elements constituting a ring is
not composed only of a carbon atom but also hetero atoms such
as oxygen, sulfur, nitrogen, phosphorus, boron and the like
are contained in the ring. Thenumberofcarbonatomscqntaihed
in a ring is preferably from about 6 to 60, more preferably
from 6 to 30. Specifically, gquinoline, quinoxaline, acridine,
phenanthroline, benzoxazole, benzothiazole, benzoxadiazole,
benzothiadiazole, dibenzofurane, dibenzothiophene, carbazole
and the like are listed, and preferable are quinoline,

benzoxazole, benzothiadiazole and carbazole. From the

standpoint of solubility, it is preferable that at least one

substituant is contained.



het erocycli ¢ conmpound groups. Here, the aryl ene group
is an atom c group obtained by renoving two hydrogen
atons froma -aronmatic hydrocarbon. The heterocyclic
compound group is an atom c group obtai ned by

removi ng two hydrogen atongﬁfron1a het er ocyclic
conpound. Specifically, a phenyl ene group,
napht hal enedi yl group, anthracenediyl group,

t hi enyl ene group, furanediyl group, pyridinediyl

group, Tdei madomaedioy langimeu omgBlimP gt s S oLy 28" 9 d

the like are exenplified, and pre?%%ab eanp enyP@%g group

ghdag.n edabitien @neel Wwodh PHPo ge ANt RS 9.‘9:%%1 Xboﬁﬁnﬁﬁg compound

and thi enyl ene group. The repeating unit
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and (12) are nor

6) ;and_(10) are_especi al | _
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g resent each
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i ndependent !
U6 0 tek, hBaeh SRR T, 4 bopkothubRatasectbonaing
- bRy he¥gRsohe REOMhelSrouBos Scsmmia b, A,
Ag% )étxgg\rrﬁ g@‘fﬁ gﬂ%{ﬁfg ( ) )txpe;?zgescgritbggcﬁti%résépezgdy;notxlyy an arylene
group or divalent heterocyclic compound group. It is more
preferable that one or two of Ar;, Ar; and Ary are arylene groups
and r‘emaining groups are divalent heterocyclic compound groups
than that all of Ar,, Ar; and Ar, are arylene groups or divalent.
heterocyclic compound groups. Here, the arylene group is an
atomic group obtained by removing two hydrogen atoms’ fx.;om a
-aromatic hydrocarbon. The heterocyclic compound group is an
atomic group obtained by removing t.wo hydrogen atoms from a
heterocyclic compound. Specifically, a phenylene group,
naphthalenediylgroup,anthracenediylgroup,thienylenégroup,
furanediyl group, pyridinediyl group, guinolinediyl group,
quinoxalinediyl group and the like are exemplified, and
preferable a phenylene group, naphthalenediyl group,

anthracenediyl group and thienylene group.

The repeating unit of formula (2) preferably has a



6 to 60 carbon atons, arylsilyl groups having 6 to 60
carbon atons, arylam no groups having 6 to 60 carbon
atons, arylalkyl groups having 7 to 60 carbon atorms,
aryl al koxy groups having 7 to 60 carbon atons,
aryl al kyl silyl groups having 7 to 60 carbon atons,
aryl al kyl am no groups havigg 7 to 60 carbon atons,
aryl al kenyl groups havi ng to 60 carbon atonms,
aryl al kynyl groups having 8 to 60 carbon atons,
nDnovaIent het erocyclic conpound groups having 4 to

SADEANY o WALV G QD) RECHE UL Pley of
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a NN -tetraphenil-phen yl enedi am ne der|vat|ve IS
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are acent, a structure of a
C@Phpet@LFééﬁéﬁyPﬁEéﬁf'dine derivative is forned. Wen

i is 2 or nore, a plurality of Ras nmy be the sane or

d| f f Wleom . thmeRepeatingouniref fopimudal i(2y) isf aRggTucture

be the sane or different. Wen k is 2 or nore, a

0%| Huly f) RIBs Rayapé Rherephesentdeptdy dndepradeatly a

R10 may be connected to forma ring. Further, it may
group sedgried F9dn elkyHagrowpsbeayéng ity dpabent atoms,

to one Nis connected by a carbon-carbon single bond
alkptpravenrarhrybre kitg. 2Fwarken atoms, alkylthio groups

having 1 to 20 carbon atoms, alkylsilyl groups having 1 to 60
carbon é:toms. alkylamino groups having 1 to 40 carbon atoms,
aryl groups having 6 to 60 carbon atoms, aryloxy- groups having
6 to 60 carbon atoms, arylsilyl groups having 6 to 60 carbon
atoms, arylamino groups having 6 to 60 carbon atoms, arylalkyl
groupé having 7 to é0 carbon atoms, arylalkoxy groups having
7 to 60 carbon atoms, arylalkylsilyl groups having 7 to 60 carbon
atoms, arylalkylamino groups having 7 to 60 carbon atoms,

arylalkenyl groups having 8 to 60 carbon atoms, arylalkynyl
groups having 8 to 60 carbon atoms, monovalent heterocyclic
compound groups having 4 to 60 carbon atoms and cyano group.
Specific examples of these substituents are as described above.
i and j represent each independently an integer of 0 to 4. It
is more preferable that either i or j is other than 0 or both

of them are other than 0. k represents an integer of 0 to 5.



when Ra to R10 are a group containing an al kyl chain,
one or nore of a nethyl group, nethylene group and
nmet hi ne group constituting the al kyl chain nmay be
substituted with a group containing a hetero atom
When the repeating unit of fornmula (2) is a structure
of formula (7), Rl and Rlé represent each

i ndependently a group sel Et ed from al kyl groups
having 1 to 20 carbon atons, al koxy groups having 1
to 20 carbon atons, al kylthio groups having 1 to 20

H e rﬁtf‘.?ax?'i@ﬂég‘éﬁ" ﬁrplgbs Zga}"gﬂ%{}l%;? Sy e oﬁggucture

at orns, am no groups havin
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60..c n ato ryl.am 0 hayi ng
R gl e A Qseq?mﬁf@a dexgvative
60_car bgn , IaI roups having 7 to
13, F85RSda; e"alﬁylr%ﬂkmff )é;‘?’% aFguﬁ§uﬁs§| A 1?0%!61169 (6) are
rbon at ons aryl al kyl am no_groups having? to 60
283RE8R tat G oGR8 Ny b BeARhen B begeidine
car bon atons, aryl al kynyl gioups haV|ng 8 to 60
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having 4 to 60 carbon atons and cyano group. Specific
m%&a‘?ﬁ)@ sghet pesE ifipaan § uemtenielad doseerded plurality

above. a and b represent each independently an

of ey datofbe the Fams an e farandpol Mherok dsl ook mpre, a
it is preferable that either a or b is other than O.

PIRMLHECY SO0 RS8Rk, ba Phersame yonidiffaranty. bdst he Ry may
same or different. Wien b is 2 or nore, a plurality
beg,poppgsted toformaring. Further, itmayalsobe permissible
that two benzene" rings adjacent to one N is connected by a
carbon—carbon.'single bond to form a carbazole ring. Further,
when Ry to Ry are a group ‘containing an alkyl chain, one or
more of a methyl group, methylene group and methine group
constituting the alkyl chain may be substituted with a group
containing a hetero atom. |
When the repeating unit of formula (2) is a structure
of formula (7}, Ry; and Ry; represent each independently a grodp
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atoms, alkylthio groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms,alkylaminogroupshaving];to40carbonatoms,arylgroups
having 6 to 60 carbon atoms, aryloxy groups having 6 to 60 carbon

atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino

groups having 6 to 60 carbon atoms, arylalkyl groups having



may be the same or different. R11 to- R12 may be
connected to forma ring. Further, when R11 to R12
are a group containing an alkyl chain, one or nore of
a met hyl group, nethylene group andnethine group
constituting the al kyl chain maybe substituted wth a
group containing a hetero atom Wen the repeating
unit of formula (2) is a sPrlucture of formula (8),
R13 and R16 represent each independently a group

sel ected from al kyl groups having 1 to 20 carbon
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atons, _aryl al kyl ami no groups having 7 to 60 carbon
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atons, aryl al kynyl groups havin 8 to 60 carbon
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4 to 60 carbon atons and cyano %roup. Specific '

eash diidapenden by an diiggere is Oate s e itthed standpoint
above. c_and d represent each independently an

of gl bity. tbt4is\pepferpkle ghafpedthex g @rahbi ths other
of R13s nmamy be the sanme or different, Wen d is 2 or

thagt & - aWhak & s ORI may? Heluril StyreoHrRius may be the

different. :
same or different. When b is 2 or more, a plurality of R;;s

may be the same or different. R;; to- hlz may be connected to

form a ring. Further, when R;; to R;; are a group containing
an alkyl chain, one or more of a methyl group, methylene group
andmethine groupconstitutingthe alkylchainmaybe substituted

with a group containing a hetero atom.

When the repeating unit of formula (2) is a structure
of formula (8), Ri3 and R;; represent each independently a group
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atoms, alkylthio groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms, alkylamino groups having 1 to 40 carbon atoms, aryl groups
having 6 to 60 carbon atoms, aryloxy groups having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino

groups having 6 to 60 carbon atoms, arylalkyl groups having



R14 and R15 represent each independently a group
sel ected from a hydrogen atom al kyl groups having 1
to 20 carbon atoms, aryl groups having 6 to 60 carbon
atons, arylal kyl groups having 7 to 60 carbon atonmns;
nonoval ent heterocyclic conmpound groups having 4 to

60 carbon atons and cyano @®up. Specific exanples of
these substituents are as descri bed above. R13 to R16

may be connected to forma ring. Further, when R13 to
R16 are a group containing an alkyl chain, one or

‘horee 66f carbehhgtogsouprylatkbyl egvec @ © tpa @il MEtYY B® carbon
group constituting the alkyl chain may be substituted

afdns 2 rPLPLIEPDS ALl ngraubgt RAQiAgOM t¥hen tdéﬁ:bon atoms,
repeating unit of fornmula (2) is a structure
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a group selected fromal kyl groups having 1
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atons al kyl't hi o groups havi ng
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nonova
R,¢ and Rys represent each independently a group selected from

a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group. Specific examples
of these substituents are as described above., R;; to Ris may
be'connected to formaring. Further, when R;; to R;js are a group
containing an alkyl chain, one or more of a methyl group,
methylene group and methine group constituting the alkyl chain
may be substituted with a group containing a hetero atom.
When the repeating unit of formula (2) 1s a structure
of formula (9), Ry;7 and Ry represent each independently a group
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy

groups having 1 to 20 carbon atoms, alkylthio groups having

1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon



having 4 to 60 carbon atons and cyano group. Specific
exanples of these substituents are as descri bed
above. e represents an integer of 0 to 5. f
represents. an integer of 0O to 3. Wien e is 2 or
nore, a plurality of Rl7s be the sane or
different. Wien f is 2 or re, a plurality of R20 s
maybe the same or different Rla and R19 represent
each i ndependently a group selected froma hydrogen
at ' t rbop ataqns, aryl
grgﬁéﬁhﬁkﬁﬁwgrggﬁgar Vclairﬁlgg%gﬁs 8‘?§B8P Oﬂbq,.oﬁ%glgroups
[ t 0 nonoval ent _heterocyclic
BavaRg s b0 d S BRh b T A SR H iR S g s Hey B warbon
. | fic, exampl e f these substituents are as
%é@@? [ bam%%% 9§ﬁ‘£’ﬁﬁﬁ’2§“ﬂa§ topR0 Garken édoms £ srmlamine
@ rih§q. Fu theé, V\/néen R1l7 to R20 are a group
onti r???ﬁéi%% | k§1 6 A TP OB Rt PS nmorey bally heghigips having
_?roug rre%h\él ene group and nethine group constituting
e 8PKGRTRAR AtoMAy ey LabkeXY [Fraiing thawing Suo 60 carbon
cont ai ni ng a _hetero atom When the repeating unit of
LM An @I(ngalrls‘!#%%%csm@%m@vimgr?mta 600rarB?h atoms,
represents a groups elected from al kyl groups having
ar Hl@ Xy laarigvn 9apems, havkos ¥ 4o dipsairbonngt dms 0 8y1alkenyl
carbon atons, al kylthio groups having 1 to 20 carbon
IZCYRS, havipesk 15p 60greuponhavemg, latyl S0kyay bograbpsthaving
al kyl am no groups having 1 to 40 carbon atons, aryl
8o GrabioRgakoms . Groray aben bitheis ro@y gl ba \c@iEelsd groups
having 6 to 60 carbon atons, arylsilyl groups having
havipggh teas b errhoanetons Hahi:gengr gupsp ha\dpu-££1© e6@mples
carbon atons, arylal kyl groups having 7 to 60 carbon
oft bhgse substituents are as described above. e represents

an integér of 0 to 5. f represents_'a'n integer of 0 to 3. When
e 1s 2 or more, a plurality of R;;s may be the same or different.
Whenfis 27 ormore, apluralityof Ry;smaybe the same ordifferent.
Ris :‘ind Ris represent each independently a group selected from
a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano‘\group. Specific examples
of these substituents are as described above. Ry7 to R;p may
be connect.ed to forma ring. Further, when Ry7 to Ry are a group
containing an alkyl chain, one or more of a methyl group,
methylene group and methine group constituting the alkyl chain
may be substituted with a group containing a hetero atom.

When the repeating unit of formula (2) 1s a structure



aryl al koxy groups having 7 to 60 carbon atons,
arylalkylsilyl groups having 7 to 60 carbon atons,
aryl al kyl am no groups having 7 to 60 carbon atonmns,
aryl al kenyl groups having 8 to 60 carbon atons,
aryl al kynyl groups having 8 to 60 carbon atons,
nonoval ent heterocyclic c8dpound groups having 4 to
60 carbon atonms and cyano group. Specific exanples of
these substituents are as described above. g
t.s integer_of 0,.to 2. Wen IS or nore,

ggglrour Al Qf‘g% ‘ %Qllgg%ésﬁgtfﬁ’eg%%% 3811%&’:1&99%%9{{’ alkylgroups

urality of R21s may be connected to forma rin
'R-%Y{Lﬂ%rl, )é%%féﬁaﬁ%ffﬁ it My a@cwga‘.omsghaﬁiagkl/%o 20 carbon
chain, qne or nore of a nethyl group, nethylene group
S Fre iYL IHUBTeBRS AR hd te RO aarhengHams naykydsilyl
substituted with a group containing a hetero atom X1
J10URs ABNg rlorkoo 66r c8rbrapasrisg adkyd amdmeegredpisohaving
both sides of a structure of fornmula (10) may not be
} Aesa0parbema ttonfsl) arvAndroupsehanphg, 6 to té eaybencatoms,
group, a naphthal enedi |yl group, phenyl groups other '
qw}tmmlms mwm!ﬂgi 6( I)) 60andrbba hib&mg UH&I‘?.ES.U$?QJ_ groups
These 35 repeating units on both sides may have
haarinsu$ $ob§0i caehvs atlems( i heglahdne. gAsubbehaving 6 to 60
structure including the adjacent repeating units, the

chgblopwiartgrst,r aetyledskydr grospes dpacidd cAlty 60 carbon atoms,
exenplified. N S¥N Wien the repeating unit of formula
aggyalkoxysgraupsrkavbiigfoteuba ¢dddon FdnandriRARikylsilyl
represent each independently a group -
groups having 7 to 60 carbon atoms, arylalkylamino groups having
7 to 60 carbon atoms, arylalkenyl groups having B to 60 carbon
atoms, arylalkynyl groupshaving 8 to 60 carbon aé oms, monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
cyano group. Specific examples of these substituents are as
described above. g represents an integer of 0 to 2. When .g
is 2 or more, a plurality of R;;s may be the same or different.
A plurality of Rs;s may be connected to form a ring. Further,
_wh'en Rz, is a group containing an alkyl ché.in, one or more of
a methyq. group, methylene grdup and methine group constituting
the-alkfl chain may be substituted with a group containing a
hetero atom. X; is selected from O or S. |
Repeating units connected to both sides of a structure
of formula (10) may not be those of formula (1}, and foi: example,

a thienylene group, a naphthalenedilyl group, phenyl groups

other than those of formula (1), and the like may be used. These



sel ected from al kyl groups having 1 to 20 carbon

atons, al koxy groups having 1 to 20 carbon atons,

al kylthio groups having 1 to 20 carbon atoms,

al kyl silyl groups having 1 to 60 carbon atons,

al kyl am no groups having 1 40 carbon atons, aryl

groups having 6 to 60 carbon atons, aryl oxy groups

having 6 to 60 carbon atonms, arylsilyl groups having 6

to 60 carbon atons, arylam no groups having 6 to 60

Eapb@hiagoua;tarphabbyh gldepsmagyvhage Tard ot} @@Hﬂﬁltuents

atons, aryl al koxy groups having 7 to 60 carbon atons,

deytalhgﬂsabpbegrONQSthaVBBgu@thﬁeGQn%QU@EhgﬂﬂHE5adjacent

aryl al kyl am no groups having 7 to 60 carbon atons,

papyéat kegyin i tgr,oLps fb@}lloﬂ:ﬁng é@r@é)t&ﬁég%e&}ﬁ@f@ specifically

aryl al kynyl groups havi ng 60 carbon atons,
£dgheterocyclic conpound groups 36 having 4 to

60 carbon atons and cyano group. Specific exanples of

these s §%Ntuents are as descrigd above. o andp

each |ndependently & nteger of 0 to 4.

j \s may be the

: 8 5 W Oof aplurality

of R23s may be the same of dlfferent R22 and R23 may

be connected to forma ring. en R22 or RR3 is a

group ceifa ni ng an al kyl chay1,'yone or nore of a

t hyl ene grouprdhd net hi ne group’
kyl —gr 7-@/ eS pstituted with
inifhg a het alc DAY /represents a

| p 7
group selected fromO, S, NNR24 and Si RR5R26. X3 and
X4 represent each independently a group selected from
N and CR27. R24 to R27 represent each independently a

gr oup
When the repeating unit of formula (2} is a structure

of formula (11), Rz; and R,3 represent each independently a group
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atoms, alkflthio groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atops,alkylaminogroupshavingltx:{Ocarbonatoms,arylgroups
having 6 to 60 carbon atoms, aryloxy groupé having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino
groups haVing 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,

arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having

8 to 60 carbon atoms, monovalent heterccyclic compound groups



sel ected froma hydrogen atom al kyl groups having 1
to 20 carbon atons, aryl groups having 6 to 60 carbon
atons, arylal kyl groups having 7 to 60 carbon atons
and nonoval ent heterocyclic conpound groups having 4
to 60 carbon atons. As exanples of the 5-nenbered ring

at the center of a repeatggg unit of
formul a(11), Oxadi azol e, triazol e, t hi phene, furane,
silol and the like are listed. Wien the repeating unit

of formula (2) is a structure of fornmula (12), Ars

HOPIRPANES (CAEYOANEL D AR AOEY & Y YrIp . NSO bkanples
conmpound group. Specific exanples of these groups are

dihens3ee 8r@Rd hened,; of t
R R T T eooh ach A aand ST 4 rapgesent
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b | syl ., havi 6 to 60

RenPSh Fat B, B, TPARERY o5 SHpSoRA Mt 1 GMh dar (o Ras 15

22 efi} =drdlacthaiReg Pabloonearhania shg mechyl sroup.,
[ ] havi ‘b

n&hy Ber¥ i RRER RS 9P 0 FOTE0 10H B Rherabkrl group

ma.ryIaIk n Ii ro p%ﬂgsyin%‘S to 60 carbon atomns,
Y FHER i gTeUP,CEBtaINGHY & BRESTO atom. X,

nonoval ent het er oc ciic cgnPound gr oups :
represents a group selecte rom O, S, N-Ry¢ and SiR;sRjs. X3

and X; represent each independently a group seiected from N
and C-Rz7;. Ry to Ry; represent each independéntly a group

selected from a hydrogen atom, alkyl groups having 1 to 20 carbon
atoms, aryl groups having 6 to 60 carbon atoms, arylalkyl groups

having 7 to 60 carbon atoms and monovalent heterocyclic compound

groups having 4 to 60 carbon atoms.

As examples of the 5-membered ring at the center of a
repeatingunit of formula (11), Oxadiazole, triazole, thiphene,
furane, silol and the like are listed.

When the repeating unit of formﬁla (2) is a struqture
of formula (12), Ars represents an arylenelgroup or divalent
heterocycliccompound group. Specificexamples of thesegroups
are the same as the above-mentioned examples of Ar, to Ary. Ry
and Ry represent each independently a group selected from alkyl

groups having 1 to 20 carbon atoms, alkoxy groups having 1 to



having 4 to 60 carbon atons and cyano group. Specific
exanples of these substituents are as descri bed
above. g and r represent each independently an
integer of 0 to 4. Wien gqis 2 or nore, a plurality
of R24s may be the sane or different. When r is 2 or

nore, a plurality of 8298 n®&y be the sane or
different. Res to Res represent each independently

agroup selected from a hydrogen atom al kyl groups
aryl groups having 6 to

ggvégg % tinO car, %&ﬂ%‘torrs,
<3 BOR UM, 244V IgPBOEshaRiREgl tr €8 Garbon atoms,
carbon at ons, nonoval ent heterocyclic conpound groups
ﬁi%}’ﬁgiiﬁcgw%h%ﬁngtlom 6Araeheme tgmsupa Ligpbamino groups
exanpl es - of these substituents are as descri bed

haviRy R 48 ronbemya beme o@ratt gdoups bamlagr nge 60 carbon
Further, when R24 to R29 are a group containing an

AN RYF - cHAT X DrEr Bipsrdravioig & rtet 69l cgrbop, atorkhybepesilyl
group and nethine group constituting the alkyl chain

BPURY haveuhst i tuted wirhorm gramg, canybaming Grbaper Raving
atom This polyneric fluorescent substance may

& dmt %i0n carben eépmat,i agylailkyllhgpoube hapealg n0tBNEb carbon
of fornmulae (1)-(11) in the range wherein |um nescent

qiooyser tar el lodwey gerdupaspeving PYoper 6y darbeh atoms,
deteriorate. The repeating unit of fornmulae (1)-(11)

aoy latligrl siriytl tdraughenaenent? ngo U t cQEbHAT AEbAS
(1)-(11) may be connected via a non-conjugated unit,

avy 1aldly lamimoconpupstied 1eg 7 18 BLEL e 8oMed 4y 1dkeny1
repeating unit. As the linkage structure., there are
gexeppl havedgthaze 69hoabbohnatdifs | APV By £PEY5Alps having
formul a,- conbi nati ons of those shown
8 to 60 carbon atoms, monovalent heterocyclic cbmpound groups
having 4 -to 60 carbon atoms and cyano group. Specific examples
of th‘ese substituents are as described above. g and r represent
each independently an integer of 0 to 4. When q is 2 or more,
a plurality of R,;s may be the same or different. When r is
2 or more, a plurality of Rjs may be the same or different.
Rzs to Rag repfesent each independently a group selected from
a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbqn atoms, monovalent heterocyclic compound.gfoups
having 4 to 60 carbon atoms and cyano group. Specific examples
of these substituents are as desciibed above. Rys to Ry may
be connected to form a ring. Further, when Ry; to Ry are a group

containing an alkyl chain, one or more of a methyl group,

methylene group and methine group constituting the alkyl chain



in the followng chemcal formula with a vinyl ene
group, conbinations of two or nore of those shown in
the following chemical forrmula, and the Iike. Here, R
is selected fromthe sane substituents as descri bed
above, and Ar represents a_hydrocarbon group having 6

to 60 carbon atons. | -038.S -N -B- -Si- -Cl RR
001l 00 11 11 11 11 -G -GO0- -0-C -NGC -CN |
| RROO Il Il -N(CAr- -Ar~C~N- pl 000 Il il -N

ICAI'"C N 0O
may/ge substituted with a group containing a hetero atom.

This polymeric fluorescent substance may contain other
repeating unit than the repeating unit of formulae (1)-~(11)
in the range wherein luminescent property and charge transport
property do not deteriorate. The repeating upit of formulae
(1)~(11) or other unit than the repeating unit of formulae
(1)~(11) may be connected via a non-conjugated unit, or such
non-conjugated part may also contained in the repeating unit.
As- the linkage structure, there are exemplified those shown
in the following chemical formula, combinations ‘of those shown
in the following chemical formula with a vinylene group,
combinations of two or more of those shown in the following

chemical formula, and the like.

Here, Risselected fromthe same substituents as described
above, and Ar represents a hydrocarbon group having 6 to 60

carbon atoms.
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39 This polyneric fluorescent substance may al so be a
random bl ock or graft copolyner, or a polyner having
an internediate structure thereof, for exanple, a
random copol yner havi ng bl ocking property. Fromthe

vi ewpoi nt for obtaining a polyneric fluorescent
subst ance havi ng high fluor¥dscent quantumyield, the

repeating regularity is preferably |ower, and

exanpl e, a random copolynmer is nore preferable than
Qrder.to obtain an
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alternatin
roups for
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R BE A b ochOlrRier o e RANITER havdos sapta yeemediate
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%ggu% obt ined(ﬁg charging a plurality of nononers
| 3“&% ARPYE- AT RXYTRLD. | & Bandeni cepolxter, having

he preparation is easily conducted. Further, a

d
SEHH%ﬁPQOBGP?ﬁEﬁYhaVing a bl ock property and a bl ock
a

copol ynmer conposed of bl ocks of ununiformsizes, or

gr af t E6pBIYHeFievand ntof er mhdfadmedi atpelyme che@Ieicescent
random copol yner. Polynmers of branching in the main

FpkF FaRfE hTving bd gbrf huereseent npian tunt ¢18160 the repeating
i ncluded. Further, a dendriner grown regularly and a
LRIk by dorprefitngbigrdomibr andhixample, alr¥thdom copolymer
i ncluded. Further, as the polyneric fluorescent

ig porgnprefemodd eethani ag élmmm@mdgb%nﬁ@ﬂ dn order to
state are suitably used, since the material utilizes
gbitgin aniaddieamgiriorg aopbilgmeir, Mt As 1@t sty e8uSs d Rbnomers
the polyneric fluorescent substance, there are _
eggdmphaviingd tebl sioflopm acetihyl gneups! H61 dfolymerization. on
the other hand, a random copolymer can be obtained by charging
a_plurality of monomers having one kind of active group in a
desiredr;tio,andthepreparationiseasilyconducted.Further,
a random copolymer having a block property-and a block copolymer
compos_ed of blocks of ununiform sizes, or a graft copolymer,
aremore preferable than a complete random copolymer. Polymers
of branching in the main chain and of three or more terminals
are also included. Further, a dendrimer grown regularly and
& structure containing random branching are also included.

Further, as the polymeric fluorescent subsfance, those
emitting fluorescence in a solid state are suitably used, since
the material utilizes light emission from a thin £ilm.
As good solvents for the polymeric fluorescent substance,

there are exemplified chloroform, methylene chloride,

dichloroethane,tetrahydrofuran,toluene,xylene,mesitylene,



di chl or oet hane, tetrahydrof uran, toluene, xylene,
nmesitylene, 40 tetralin, decalin, n-butylbenzene and
the like. The polymeric fluorescent substance can be
usual Iy dissolved in these solvents in an anount of
0.1 w * or nore, though the amount differs depending
on the structure and nol ecdtGr wei ght of the polyneric
fl uorescent substance. The pol yneric fl uorescent

subst ance has a nunber-average nol ecul ar m5|ght of

1Ot s 8 b hySh YL de ee_of
pol ynﬂ%a??gﬁlﬁﬁm%uefso c%aﬁg‘e “‘f‘ggs é polymeric
i,on .t hereof, Fromthe
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to 5000. When these
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of a polymer LED, the purity thereof

e;géfgsgﬁn%agﬁbéﬁéécﬁh light emtting property,

t heref or e, referable that a nonomer before
);ﬁlﬁ' a]tl"l?rF "s HeSePnhpubstetinal hascle asmber-average

I
po t|| ation, sublimation Frlflcatlon _
%‘F‘}ii“awr%iz%ﬁti &F &Hd tché O iike teetnsr ef g dyptyrene, and the

oI nmerized and further, it is preferable to conduct
‘ge ¢ 1oL R Lymeriaatian thesRods alsoprcbangielsaidepending on

urification, chromatographic separation and the |ike
é%ﬁ%ﬁ g stiudeares ane p@byﬁetionftheresfentsnbﬁ the

tance of the tpresent i nvention
standpoint of £ilm forming property, generally the total amount

of repeating structures is preferably from 20 to 10000, more
preferably from 30 to 10000, particularly pré'f‘erably from 50
to 5000.

- When these polymeric fluorescent substances are used as
a light emitting material of a polymer LED, the purity thereof
exerts an influence on light emitting property, therefore, it
is preferable that a monomer before polymerization is purified
by a method such as distillation, sublimation purification,
re-crystallization and the like before being polymerized and
further, it is preferable to conduct a purification treatment
such as re-precipitation purification, chromatographic
separation and the like after the synthesis.

Thepolymericfluorescentsubstanceofthepresentinvention

can be used not only as a light emitting material, but also

as an organic semiconductor material, optical material, or as



can be used not only as a light emtting material, but
al so as an organic sem conductor nmaterial, optica
material, or as 41 conductive material by doping. A
met hod of producing a polyneric fluorescent substance
of the present invention will be described bel ow. As

t he nmet hod of produci ng a4dol yneric fl uorescent
substance of the present invention, for exanple, a
met hod described in JP-A No. 5-202355 is nentioned,

S0 B/ BRRe 1083 ool ned |1 L min ol .
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haV|ng an aldehydeogroup and an al kyl phosphonat e
SFOSRD, Sam%nh@e@ n Hee feaivagbadnt h-Namehy., there are

ycondensati on of a conmpound having two or

reaction,
emlﬂfélqsg@ﬁﬁh@dsmmas FPdamer aabien o a goapound having
de- hydr ohal ogenati ng nethod, pol ycondensation of a
apoApdenTdea@nenn Wi tér ansosposmd dawins & tphgrspipsnium salt
according to a sul fonium salt-deconposing mnethod,
gperpnery 9fid epmpdund berpogrn absehyde group and a phosphonium

salt group, according to a Wittig reaction, polymerization of
a compound having a vinyl group with a-compound having a halogen
group, ox of a compound having a vinyl group and a halogen group,
according toaHeck ;‘eaction . Polymerizationof a compoundhaving
an aldehyde group with a compound having an alkylphosphonate
group, or of a compound having an aldehyde group and an
alkylphosphonategroup,accordingtx:aHorner-Wadsworth—Emmons
reaction, polycondensation of a compound having two or more
halogenatedmethylgfqups.accordingtoaide-hydrohalogenating
method, polycondensation of a compound having two or more
sulfonium salt groups, accérding to a sulfonium
salt-decomposing method, polymerization of a compound having
an aldehyde group with a compound having an acetonitrile group,
or of‘a compound having an aldehyde group and an acetonitrile

group, according to a Knoevenagel reaction, polymerization of



an al dehyde group with a conpound havi ng an
acetonitrile group, or of a conpound having an

al dehyde group and an acetonitrile group, according
to a Knoevenagel reaction, polynerization of 42 a
conpound having two or nore al dehyde groups, according
to MMirry reaction, and the |ike. Wen a vinyl ene
group is not contained in & main chain, for

exanpl e, a method of polynerization from correspondi ng
~mononers by a Suzuki coupling reaction, a nmethod of

pol nerlza e f

R i R ﬁ?""%?ré AifbEPacaiBins) Gecording to
merization, usin such as FeCl3 and the

|M%ﬁ?rr%.ﬁ%%ﬁ5a08f g?ﬁdg ﬂiéglynerlzatlon

el ectrochem cal | y nmet hod of deco 03|t

i nt er nedien & ﬁépijhﬁPef%ﬁ?% 1§ nggig (153‘293%8 main chain,

group, and the like are exegﬁllfled Cf these t he

dinty mesrampd ¢ ona nee hbadbg faPRLY TR 1zaddaro £ron orresponding

pol yneri zati on nethod by a Heck reaction, the

poinomesT Aoy oh SwetkbdcbyDA lRgr neRcAedword Methashsot

nmet hod, the polynerization nmethod by a Knoevenagel

IpﬂﬂﬁMarizahbomobynerGztghandnseho&ioby & setiha

coupling reaction, the polynerization nethod by a

@d lgmesh 2 @abdn oms bng & hEipol yoetalysiton amsetdwdigihg

a Ni(0) catalyst are preferable since structure

¢Uliyndrizsatbsy uslndese oxigtiwds swBedd iRedlyand the 1:i.ker

conpound used as a nononer, having a plurality of

%ﬁ&@ﬁﬁu&Shﬁﬁﬂxidﬂxmcnlpoﬂymenlzauionfenepamnmnpmically, a

method of decomposition of an intermediate polymer having a

suitable releasing group, and the like are exemplified.

Of .these, the polymerizationmethod by a Wittig reaction,
the polymerizationmethod by aHeckreaction, the po lymerization
method by a Horner-Wadsworth-Emmons method, the polymerization
method by a Knoevenagel reaction, the polymerization method
by a Suzuki coupling reaction, the polymerization method by
a Grignard reaction and the polymerization method using a Ni(0)

catalystarepreferablesincestructurecontroliseasyinthese

methods.

Specifically, a compound used as a monomer, haviﬁg a
plurality of reactive substituents is dissolved, if necessary.
in an organic solvent, and can be reacted at the melting
temperature or more and the boiling point or less of the organic
solventusinganadkaliorsuitablecatalyst,forexample. For

example, known methods can be used, degcribed in "Organic



in an organi c solvent, and can be reacted at the
nmelting tenperature or nore and the boiling point or
| ess of the organic solvent using an alkali or
suitabl e catal yst, for exanple. For exanple, known
nmet hods can be used, descrigBed in "Organic 43
Reactions", vol. 14, pp. 270 to 490, John Wley &

Sons I nc. 1965, "Organic Reactions”, vol. 27, pp.
| nc 1982, "Organi c

390, John Wle ns

RO B b S50, 495, e s, 1.
Johgw Wley & Sons, Inc. 1988, Chem cal Review, vol.

d5 0%y, "9xganditoBeRctigisnal Vot . GabenedAbl @ 390, John Wiley
Chem str vol . 576, p. 147 (1999), Journal of
B BREF ¢ AiN Ghe Ri9SZry " OvBANLiC TG thes LatY, Crddactive Volume VI,
Makr onol ecul ar Chem stry Macronol ecul ar Synposi um
PHl-. 487 tpd1229T6n0897)lenkdSone, |lire. , 198i8s Phehtcalhl Beview,
that the organic solvent used is subjected to a
Yodxy@enari @i 3T dav®ent, Johtnailest |Qrgatbiidical BEetGldhistry,
is progressed under an inert atnosphere, generally

7ol . s8phr assily (d9%i%0g Jeachadnof tFEAghLEAE CHaRiSERY, vol.
di ffers dependi ng on conmpounds and reacti ons used.

Bast hpr, 247 ( $9puef eMakkomblecaaduchemideydMaltrdmolecular
treatment |ikew se (however, this is not. applicable

sympbeiaasevofl.alreagt.i @2 M 1®dMO- pitAFecIfySi KR W th
wat er, such as a Suzuki coupling reaction). For the

react i DhisarefidedblOthatithald ey et @by sveht L ds subjected
appropriately. These maybe sel ected according to the

teacteoktygenadtidd tireapmeher sbkeithahtipeantkald J:QE!'actJ.on is
catalyst is soluble sufficiently in._a solvent used
progidesé®aadiestan AdekRati®idptbre, generally for suppressing
a side ‘-r'eaction, though the treatment differs depending on
compounds and reactions used. Further, it is preferable to
conduct a dehydration treatment likewise (however, this is not
applicable in the case of a reaction in a two-phase system with
water, such as a Suzuki coupling reaction).

For the reaction, an alkali or suitable catalyst is added
appropriately. These may be selected accordingto the reaction
used. It is preferable that the alkali or catalyst is soluble
sufficlently in a solvent used for the reaction. As the method
of mixing an alkali or catalyst, there is exemplified a method
of adding a solution of an alkali or catalyst slowly while
stirring under an inner atmosphere of argon and nitrogen and

the like or a method of slowly adding the reaction solution

to a solution of an alkali or catalyst, inversely.



of mxing an al kali or catalyst, there is exenplified
a nethod of adding a solution of an alkali or
catalyst slowy while stirring under an inner

at nosphere of argon and nitrogen and the like or a
met hod of slowy adding th&4reaction solution to a
solution of an alkali or catalyst, inversely. 44 Mre

specifically, regarding the reaction conditions, in
reacti on, ,Horner reaction,

the cages of a V%ttig , i ‘
Knoevenge? SPRGEF1GATL¥d FREAFAKRI BReaFRartipR genditions,
of equivalent or nore, preferably froml to 3

amunt
’eﬁﬁiﬂ%fzéﬁﬁso‘?f fa¥e§téA TR bhpRntomgier yeactdeal. Knoevengel
r ou of npnoners is used and reacted. The alkali is
ﬂ%%cﬁiwei duflafhy kbkeriarecdlkahll inraexampuat ofteafuivalent
al kol ates such as potassi umt-butoxi de,
YoMPLy tRIRED5a Iy Lo Life eayisadenlt ¢fhbanedsohwha samount
and the like, hydride reagents such as sodi um hydri de
HhEurablpnRe gravipdest BODhMmes ssedi sedanderexeted he THe@lkali
can be used. As the solvent, N, N-dine thylformam de,
iscnebpaditécudam Lydiesdanies t ¢d) apd€canskdmel éi ke tantalkolates
used. The reaction can be progressed at a reaction
Stsip evsamearta sEfiws i byt ok 1 room drrpebat oxedbo 8bautn
150 t. The reaction tine is, for exanple, fromb5
efthydiade ,t bi Ui o meshydrat o &ane ther 1 5ké | heidiide PEQGERES such
of polynerization nay be perm ssible, and since there
apssodliwedssbride ahd eagi Niké prand dedguplr 48k i dhdRide and
after conpletion of.the reaction, the reaction tine _
the bilké evarbby useam s rihaises veat24NNQUESmeTRG 1 formamide

concentration in the reaction may advantageously be
tetrabyddofippraprdndeaye tdiveid@nrge like are used. The
reaction can be progressed at a reaction temperature of usuél.ly
from room ten{perature' to about 150C. The reaction time is,
for example, from 5 minutes to 40 hours, and time for sufficient
progress of polymerization may be permissible, and since there
is no necessity of leaving for a leong period of time after
completion of .the reaction, the reaction time is preferably
from 10 minutes to 24 hours. The concentration in the reaction
may advantageously be selected appropriately within the range
from about 0.01 wt% to the maximum solution concentration since
when the concentration is too low, the reaction efficiency is
poor and when too high, the reaction control is difficult, and
the usual range is from 0.1 wt% to 20 wt%. In the case of a

Heck reaction, monomers are reacted in the presence of a base

such as triethylamine and the like, usinga palladiumcatalayst.



fromabout 0. 01 wt% o the maxi num sol uti on
concentration since when the concentration is too
low, the reaction efficiency is poor and when too

hi gh, the reaction control is difficult, and the
usual range is from0.1 wt%to 20 W% In the case of
a Heck reaction, nononers gge reacted in the presence
of a base such as triethylamne and the |ike, using a
pal | adi um cat al ayst. 45 The reaction is effected at a
reaction tenperature of fromabout 80 to 1600C for a
r ddct reactine 1d effeutedl dbalfadioliss tenpermtare of from about
sol vent having relatively high boiling point such as

N.g¥ diomesbid fﬁ%@%ct@'dﬁetﬂwep%fr%bgﬁmﬁ td oohBours, using

like. In the case of a Suzuki coupling reaction,
pal |sadiviAt [Hé&ir%':?éiét%@ﬂ&" ﬁhgﬁpﬁbmﬂhg B%'i'll%d'slﬁEh as
acetates and the " I'i ke are used, for exanple, as a

e AT RS SN e, ke
l ' ke a'igort%%mc%sl%a%% Saughtzatﬁcf récﬁﬂsﬁlfiﬁgqu gﬂ:@fgnt hBalladium

an |norgan CcC S o | IUOT
0 0 BP0 {bEBbesranees oo
b d d d
e i W o

ueous SBVUt on,and,reactedq in .a tMD ase S

a?ﬁeSSS Bt POREREAE i deo 01 0 ygRboonate ., barium
SHEREPRIAT A Y B et i it
Of0che 0%, 288a, BheL8020LN 1180 ¢ LuTY o $2him £1uortae
| and the like, are added preferably in equivalent amount,
preferably in an amount of 1 to 10 equivalent based on monomers,
and reaéted. It méy be also permissible that an inorganic salt
isused as an aqueous éolution and reacted i.n a two-phase system.
As the solvent, N,N-dimethylformamide, toluene,
dimethoxyethane, tetrahydrofuran and the 1like are exemplified.
Depending on the solvent, temperatures of 50 to 160C are
preferably used. It may also be permissible that the
temperature is raised near the boiling point of a solvent, to
cause reflux. The reaction time is from about 1 to 200 hours.
In the case of aGrignard reactilon, exemplified is a method
in which a halide and metal Mg are reacted in an ether-based
solvent such as tetrahydrofuran, diethyl ether,

dimethoxyethane and the like to prepare a Grignard reagent which

1s mixed with a separately prepared monomer solution, and a



tenperature is raised near the boiling point of a
solvent, to cause ref lux. The reaction tinme is from

about 1 to 200 hours. In the case of a Gignard
reaction, exenplified is a nethod in which a halide

and netal My are reacted ipgan ether-based solvent

such as tetrahydrofuran, diethyl ether, .

di met hoxyet hane and the like to prepare a Grignard

reagent which is mxed wwth a separately prepared
Ogopatliladivumdataldfsiti tkehdaedpehl 86i pd¥ing attention

catal yst is added while paying attention to excess

toackress rbaotivhe thanli efie! LORSERLH! ColSesALIET 11 aisea

reflux and the reaction is effected. The I gnard

teagefiluxisnd gtk Ir%ddtqcﬁﬂﬁ'sVéffaEtéﬁoun?he Rﬁe{eg?r{e?rbé reagent

in an anobunt of froml to 1.5 equwa en

psehesably Etﬂé’@éui@aﬂe@t po1 ;}ng‘re ’g%‘?%ﬁ gry 3R ipount of

nmononers. Also in the case o)

FEEHQ0S | N8RANIGSA RS %g@ggr%%g\e%m{yﬂgr SB et "2 Bhgwatent,

be effected by known net
descrlbe

Ei@e@b‘?ﬁﬁ@ﬁoh@%ﬁm 'Rfsé‘\"ilrl tggfgﬁ%f’ft mﬂ?ggéﬂ{:ion by other

the structure of the

ndWESHd Qﬂanatﬂd@?ﬁo Fglgae ‘%/ ﬁb d.lf)re%sﬁejgp gggv\tl)eeegffected

ety t d the polyneric
IR sem -transparent, and f _ _
bgylv uorescgﬂ%t%‘g Stance of the present invention is

h tt|n Ia er. As the
Eggt gﬁgﬁel grhtgsgntl&g‘%& E‘ ik ?H‘é %\?%nFi%’Né?Z’Si‘rm will be

dQ?SI?‘g‘I%reéILEDﬁeBQY'h&%gaghel CELLAR }gagg%%ret lprc]> ymer LED of the
present invention, a light-emitting layer i's present between
an anode and a cathode at least one of wﬁich- is transparent
| or semi-transparent, and the polymeric fluorescent substance
~ of- the present invention is contained in the light-emitting
layer.

As the polymer LED of the present invention, there are listed ‘
polymer LEDs having an electron transporting layer disposed
betweenacathode anda light emitting layer, polymer LEDs having
a hole transporting layer disposed between an anode and a light
emitting layer, polymer LEDs having an electron transporting
layer disposed between a cathode and a light emitting layer
and having a hole transporting layer disposed between an anode

and a light emitting layer.

For example, the following structures a) to d) are

specifically exemplified.



between a cathode and a light emtting |ayer, polyner
LEDs having a hole transporting | ayer disposed

bet ween an anode and a light emtting |ayer, polyner
LEDs having an electron transporting |ayer disposed

between a cathode and a light emtting |layer and
having a hole transporting | ayer di sposed between an
anode and a light emtting |layer. For exanple, the

Lot PRSI S 4048 AL e o
b de/ . . aye

| Ly‘é‘?’?c%P%?&Zf%%laeQ;ﬁ‘t%’;a‘/e%é“ﬁrnfré}%qs‘r%rg}J/r%“y‘é5 enLttiog
:4%3%%%%%4%%??:%2:/Iigﬁ?tegisti%ganﬁaser?eﬁectron
transgort%G%ﬁhg¥er/cathode (wherein, / indicates

adj aféft™ Rofmot tiagdrayer fakes tran sranspersdmg)layer/

Fbrg%r, the light emtting layer is a |layer having
GRHOSR to enit a light, the hole transporting I ayer

is a }a er _having function to transport a hole, and
the @1 22930/ hednspsARERT thaged ayery Uiapdr craitning
function to transport an electron. Herein, the

LEEEFY BheCtaABpdrainsPaIndiary dragehicdidiaxie r ansporti ng
| ayer are 9enerical|y call ed a charge transporting
(wherein, indicates adjacent lamination of layers.

Hereinafter, the same)

Herein, the light emitting layer is a layer having function
to emit é'light, the hole transporting layer is a layer having
functidﬁ to transport a hole, and the electron transporting
layer is a layer having function to transport an electron.
Herein, the electron transporting layer and the hole
transportinglayeraregenericallycalledachargetransporting
layer.

The light emitting layer, hole transporting layer and
electron transporting layer may also each independently used
in two or more layers.

Of charge transporting layers disposed adjacent to an
electrode, that having function to improve charge injecting
efficiency from the electrode and having effect to decrease
driving voltage of an device are particularly called sometimes

a charge injecting layer (hole injecting layer, electron

injecting layer) in general.



The light emtting |layer, hole transporting |ayer and
el ectron transporting | ayer nmay al so each

i ndependently used in two or nore layers. O charge
transporting | ayers di sposed adjacent to an

el ectrode, that having function to inprove charge
injecting efficiency fronfBhe el ectrode and havi ng
effect to decrease driving voltage of an device are
particularly called sonmetines a charge injecting

| ayefof h@hﬁaheaﬁgf E@gekgﬁ%ﬁ wﬁ.Lt?LCtarnO%&#ﬂr%c&é ha improving

| ayer) in genera enhanci ng erence

. . i ntecti ¢
Bhezbeoht Sofuotiat! B s o Be Py L RP kG eagg cnarge
Fh3bBRAp BB S, DRI R e Bt . Mimoss of 2
and - further, far enhanci ng _adherence of the
PRLQF 11658 TeRdna R DRPXIAGGAAIARENFI ke, aly alagirode, and

buffer |ayer may al so be inserted into the interface

PerheRarfr @iy aghespaceand theHintesfiaqe ngreventing

| ayer. The order and nunber of |ayers |anm nated and
nheingakddde ldkesadhthipebufarbbanep may iasksd e inserted
applied while considering light emtting efficiency
Hmep | the brtenBadevpEea ¢harte prassportapgniayer amd light
the pol yner LED having a charge injecting |ayer

gl ieindnlaygBeting | ayer, hole injecting |ayer)

provi ded, there are |isted a polyner LED having a

chaffye ordprcandqumhesr ofr bayded baljitiwahed tandh that hhdekness
and a pol ynmer '

of each layer can be appropriately applied while considering
light emittingiefficiency and life of the device.

In the present invention, as the polymer LED having a charge
injecting layer {(electron injecting layexr, hole injecting
layer) provided, there are listed a polymer LED having a charge
injecting layer provided adjacent to a cathode and a polymer
LED having a charge injecting layer provided adjacent to an
anode.

For example, the following structures e) to p) are
specifically exemplified.

e) anode/charge injecting layer/light emitting

layer/cathode
f) anode/light emitting layer/charge injecting

layer/cathode

g) anode/charge injecting layer/light emitting

layer/charge injecting layer/cathode



LED having a charge injecting |ayer provided adjacent
to an anode. For exanple, the follow ng structures e)
to p) are specifically exenplified. e) anode/charge
injecting layer/light emtting |ayer/cathode f)
anode/light emtting Iayer/&@arge I njecting

| ayer/ cat hode g) anode/charge injecting |ayer/light
emtting |layer/charge injecting |ayer/cathode 49 h)

anode%shargg injecting | ayer/ hole transporting

| ayer i GRPAGfiChangs 114189 e dobiey ¢/ hobeethahsporting
transporting layer/light emtting |ayer/charge

i fPES/Ad gty eamictt hedel ayenfcatholiar ge i nj ecti ng

| ayer/ hole transporting layer/light emtting

| ayerdthangdei/hpéet tmgnispper/icat Nede r K1 gwOdah el 8§

injecting layer/light emtting |ayer/electron

t Larepdrhamrgel dyefdcritthpdeayior arweigshs ght enitting
| ayer/ el ectron transporting |ayer/charge injecting

| ayer] catrhadie/ chapgedesghatagl ﬁja?i%tﬁ‘gﬁ%él;d; c#aé it ing

emtting |ayer/electron transpor

| ?;’2?7 {] Jg;iggn:: ?2‘22—’5????;’ g%y@r/@h%%& hi{ et Mg 1iPdr/cathode
k) anode/charge injecting layer/light emitting '
layer/electron transporting layer/cathode
1) anode/light emitting layer/electron transporting
layer/charge injecting layer/cathode |
‘m) aqode/charge injecting layerliight emitting
layer/glectron transporting layer/charge injecting
layer/dathode
n) anode/charge injecting layer/hole transporting
layer/light emitting layer/electron traﬁsporting
layer/cathode
o) anode/hole_transporting layer/light emitting
layer/electron trénsporting 1ayer/char§e injecting
layer/cathode
p) anode/charge injecting layer/hole transporting
layer/lightemittinglayer/electrontransportinglayef/charge
injecting layer/cathode |
As the specific examples of the charge injecting layer,

thereareexemplifiedlayérscontainingancmnductingpolymer,

layers which are disposed between an anode and a hole



| ayer/light emtting |layer/electron transporting

| ayer/ cat hode o) anode/ hol e transporting |ayer/light
emtting layer/electron transporting |ayer/charge
injecting |ayer/cathode p anode/ charge injecting

| ayer/ hol e transporting §Er/|ight emtting

| ayer/ el ectron transportlng | ayer/charge injecting
| ayer/cathode As the specific exanples of the charge

' '%&%‘ﬁ%ﬁ{&%ﬂi@’@e %ﬂ& ﬁrﬁﬁ’i’?%éféfﬁaieﬁfmﬁiﬁw an ionization

contal ymer ayers

en . a ole 5 .t

| ZEP “gr}&tie%%f‘ﬁﬁﬁnnc ?@ﬁr—%ﬁ‘éﬁéo.%ot%ra%%%?ﬁ?ﬁg%w% matertal

pot n n the ioni 0 ti of an,. node
handr b L SRbERELonoRp L EPEIA L OF RiESt® cFraRrRPE: ERY Ratorial

transportlng naterlal contalned in the hole
t FRR$BAPLONGT e Nl F RARFRVREHR S l@Y%EoséGYBé'Fw@&JrCh are
a cathode and an el ectron transporting |ayer
céhsnraed batwepal armihrderng éet%ﬁcﬁFPPnFWnﬁe?wééng layer
the electron affinity of a cathode material and the
ebndtewrtatt immagerdalahaviagtane lacirqiopfifigity between the
material contained in the electron transporting
| e}ectranafifini ikef awrthadrenabevsadesct thealerirge affinity
injecting layer is a layer containing an conducting
pof \aree lethizcal eranspordadgodterial sfontttmineshdoctheglectron
pol ynmer is preferably 10-5 S/cmor nore and 103 S/cm
otramsporhhngf dayedecr eansi rihet HdXeeak current between

When the above-described charge injecting layer is a layer

containing an conducting polymer{ the electric conductivity

of the conducting polymer is preferably 1075 S/cm or more and .

10% S/cm or less, and for decreasing the leak current between
light emitting pixels, more preferably 1075 S/cm or more and
10? S/cm or less, further preferably 10 ° S/cm or more and 10%

S/cm or less.

Usually, to provide an electric. conductivity of the

conducting polymer of 107° S/cm or more and 10° S/cm or less,

a suitable amount of ions are doped into the conducting polymer.
Regarding the kind of an ion doped, an anion is used in
a hole injecting layer and a cation 1s used in an electron
injecting léyer. As examples of the anion, a polystyrene
sulfonate ion, alkylbenzene sulfonate ion, camphor sulfonate
ion and the like are exemplified, and as examples of the cation,

a 1ithium ion, sodium ion, potassium ilon, tetrabutyl ammonium



light emtting pixels, nore preferably 10-5 S/ cm or
nmore and 102 S/cmor less, further preferably 10-5
S/cmor nore and 101 S/cmor less. Usually, to

provi de an electric conductivity of the conducting
pol yner of 10-5 S/cm or nngq and 103 S/cmor less, a
sui tabl e anount of ions aré& doped into the conducting
pol ymer. Regarding the kind of an ion doped, an anion
is used in a hole injecting |ayer and a cation is

d, ] electron injecting |layer. As exanples of
#ﬁﬁ %%@oﬁgeaiggPyQFﬁrgﬁémR%ﬂf te ion, alkyl benzene
sul f na%e,ion, canphor sulfonate ion and the |ike are
exeﬁ%\q higkngag ‘g%p thesrpregedin tert tng ilaver is|fahiexample,
sodi umion, potassiumion, tetrabutyl anmonium 51

on,
*Aﬁﬂﬁ“ and® ke | 1&@ pRe BXefprabilyd£rome 2 mnckesiO afmt he
charge injecting layer is for exanple, froml nmto
100MAkPriadsenapiyinrohe Theangeo i) ewhindviiagemayupedperly
in the charge injecting | ayer may properly be sel ected
bensqleated irevdewonf widlat iven watar b snatfe el £04 6¥081actrode
and adj acent | ayers, and there are exenplified
apdnaddricegt Jalyems s andhtherpohyantkenplafed conducting
derivatives thereof, polythiophene and derivatives

pohgmers, spohy pyr palleyandl inerav@tdoesviPeresf thereor,
pol y(phenyl ene vinyl ene) and derivatives thereof,

ppbyvhihphenkenadvidud ianeivng westacd | Vﬁélﬂ?f_f‘ﬁ@ﬁ.el and

pol yqui ncl i ne and derivatives thereof, polyquinoxaline
da;?ni_jt:]:lbﬁ_mattihmdﬂe PRy, ( RN R ¢2AVakRe)%RE MR atives
thereof, pgly(thienylene vinylene) and derivatives thereof,
polyquipoline and derivatives thereof, polygquinoxaline and
derivati{}es thereof, polymers containing aromatic amine
structuresrin the main chain or the side dhain, and the like,
and metal phthalocyanine {copper phthalocfranine and the like),
carbon and the like.

The insulation layer having a thickness of 2 nm or less
has function to make charge injection eaéy. As the mate'rial
of the above-described insulation layer, metal fluoride, metal
oxide, organic insulation materials and the like are listed.
As the polymer LED having an insulation layer having a thickness
of2nmorless,therearelistedpolymerLEDshavinganinsulation
layer having a thickness of 2 nm or less provided adjacent to
a cathode, and polymer LEDs having an insulation layer having

a thickness of 2 nm or less provided adjacent to an anode.

Specifically, there are listed the following structures



structures in the main chain or the side chain, and
the like, and netal phthal ocyani ne (copper
pht hal ocyani ne and the like), carbon and the I|ike.
The insul ation | ayer having a thickness of 2 nm or
| ess has function to nmake %garge i njection easy. As
the material of the above-‘Uescribed insulation |ayer,
netal fluoride, netal oxide, organic insulation
materials and the like are listed. As the polynmer LED
[ i psul ation,l ayer having a thickness of 2 nm
gﬁylEgség)tﬁéFeeﬁﬁgpFPsted pol yner LEDs havi ng an
insulgtion . | ayer having a thickness of 2 nmor |ess :
pr ovidefradeddfukat 1on deryrardraaing pol yineek hEDS of 2 nm or
qﬂyugggﬁ insul ation |layer having a thickness of 2 nm
o 4h§nﬁ%ﬁ%¢%ﬁﬂeﬁﬂﬁ@rt@ahhodeode. Speci fically,
there are listed the followi ng structures 52 q) to ab)
for Eiaﬁﬁpéﬁ/é¥géhoamitminbaﬂa@@ﬁﬁiﬂﬁhﬂ&%ﬂdﬁ’fhyer having a
&Elckness of 2 nmor less/light emtting

JEKNE&sHh e 2 nramedd/dssghtatarddd i ng | ayer/insul ation
| ayer having a thickness of 2 nmor |ess/cathode s)

anod®) ianedef insulayeon heayes Babhhgkge m
| ess/light emtting Iayer/insulatio% Fa§§%g Eéﬁ%gdiﬁz om or

tereihbght eofitkimy oayeeyshea1hade 1@@@%{@3&@6\%@

| ayer having a thickness of 2 nm or ckness
U ahgporex nbesayeathoght emitting | ayer/ cat hode u)
anode/ hol e transporting layer/light emtting

t) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting lafer/cathode
u} anode/hole transporting layer/light emitting
layer/insulationlayerhavingathicknessonIunorless/Cathode
v) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting layer/insulation
layer having a thickness of 2 nm or less/cathode
w) andde/insulation layer having a thickness of 2 nm or
leés/lightemittinglayer/electrontransportinglayer/cathode
x) anode/light emitting layer/electron transporting
layer/insulationlayerhavingathicknessof21unorless/cathode
Y) anode/insulation layer having a thickness of 2 nm or
less/light emitting layer/electron transporting |
layer/insulationlayerhavingathicknessof2:nnorless/cathode
z} anode/insulation layer having a thickness of 2 nm or

less/hole transporting layer/light emitting layer/electron
transporting layer/cathode



| ayer/insul ation |ayer having a thickness of 2 nm or
| ess/ cat hode v) anode/insul ation |ayer having a
thi ckness of 2 nmor |ess/hole transporting _
layer/light emtting layer/ insulation [layer having a
thickness of 2 nmor |ess/cathode w) anode/insulation
| ayer having a thickness o632 nmor less/light
emtting |ayer/electron transporting |ayer/cathode
anode/l'ight emtting |ayer/electron transporting
| ayer/insul ati on | ayer having a thickness of 2 nmor
| essP@at RBGée N lenda@nspen ki onl apge/ Lhght ngmatting
thickness of 2 nmor [less/light emtting _
Layer/ elestausm thzanqmoniing layer/insulatioh Olayd¥aving a
having a thickness of 2 nmor |ess/cathode z)
khbglnessulodt i2omn ayerldsyj agtifoddi ckness of 2 nm or
| ess/ hol e transporting layer/light emtting
| ayeal plantdeniné 0 2a8ROR! LAge-alaY 1 A8 ORI ORnE8Y of 2 nm or
anode/ hol e transporting Iayilr/llgi_tr;ﬂtt!ng o
laye/helectrans IRy ti /AR ¢ i elea
hﬁi{}g a thi ck%)(??;t 0 Zdr?% or Iess/catﬁ%d‘g&ajb@ / tron
tanatieponehg! LageLA AEuNAag 3allirCha fa $h1%Pess of 2
| ess/hol e transporting layer/light emtting 7
nmeyAr /B esfEQbhofieansporting |ayer/insul ation | ayer
having a thickness of 2 nmor | e_sls/ cat hgd? I 3 o a
r ogHC{ I a, kil mi
gol ﬁ?i gﬁgggcﬁggynge?ﬁ%ﬁaﬁ#@%@ri gilﬁnugr %%cgln?gsﬁ%?‘ﬁﬂcgmm a
- s80lutlon b%(fhﬁhéa 9B So PRhYEIL ’fl%ﬁ’egcee%é rs%%s't%nce soluble
renoval -of the sol ven
in an organic solvent, only required is removal of the solvent

X)

by drying after coating of this solution, and even in the casge
of mixing of a charge transportingmaterial and a light emitting
material, the same method can be applied, causing an extreme
' advantage in production. As the film forming method from a
solution, there canbe used coatingmethods suchas a spin coéting
method, casting method, micro gravure coating method, gravure
coating method, bar cocating method, foll 'coating method, wire
bar coating method, dip coating method, spray coating method,
screen printing method, flexo printing method, of_fset printing
method, inkjet printing method and the like,

Regarding the thickness of the light emitting layer, the
optimum value differs depending on material used, and may
properly be selected so that the driving voltage and the light

emitting efficiency become optimum values, and for example,

it is from 1l nmto 1 im, preferably from 2 nm to 500 nm, further



by drying after coating of this solution, and even in
the case of mxing of a charge transporting materi al
and a light emtting material, the sane nethod can be
appl i ed, causing an extrene advantage in production.
As the filmform ng nmethodb5#roma solution, there can
be used coating nethods such as a spin coating

nmet hod, casting nethod, micro gravure coating nethod,
gravure coating nethod, bar coating nethod, rol

qRed ff 4 BB} hothm V6 rem barzm‘nanmng met hod, di p coating
met hod, spray coating nethod, screen printing nmethod,

f1 exgnp¢hdplongmert hao, obthesie fih ninven tidthodight emitting
inkjet printing nethod and the |Iike. Regarding the

o (esSs QEhEP%Hdrg Bhe B dvd Hk d AYied bbe ymepticEMorescent

value differs depen ing on material used, and may

g ugf%etlré{gr%cé’Saﬁ ]tesgot £d nﬁ?{letd"f‘ﬁ at DEgIOE leWline: i Lagerandrurther,

Cl ency becoms opt i num val ues,
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%b%%%ah%%%%a T AR AR L REET T g
Laver. Sont Al PG NG | APRY R AE8E T HNPRL¥ER G s can be used.
In a compound having lov;f'er molecular weight, there can be used,
fc;r éxample, naphthél;ane derivatives, anthracene or
derivatives thereof, perylene orderivatives ther_eof; dyes such
as polymethine dyes, xanthene dyes, coumarine dyes, cyanine
dyes: metal complexes of 8-hydroxyguinoline or derivatives
thereof, aromatic amine, tetraphenylcyclopgntane or
derivatives thereof. or tetraphenylbutadiene or dexivatives
thereof, and the like.

Specifically, there can be used known compounds such as
those described in JP-A Nos. 57-51781, 59-195393 and the like,
folr example. |

When the polymer LED of the present invention has a hole
transporting layer, as the hole transporting maferials used,
there are exemplified polyvinylcarbazole or derivatives

thereof, polysilane or derivatives thereof, polysiloxane



As the light emtting material, known materials can be
used. In a conmpound having | ower nol ecul ar wei ght,
there can be used, for exanple, naphthal ene
derivatives, anthracene or derivatives thereof,

peryl ene or derivatives thébeof; dyes such

as. pol ynet hi ne dyes, xanthene dyes, coumari ne dyes,
cyani ne dyes; metal conpl exes of 8-hydroxyqui noline

%glggyivativ s thereof, aronatic am ne, .

(AR T yAvdghean8romatdsy RRpARPVER theemsdsle chain or the
t et.raphenyl but adi ene or derivatives thereof, and the

M BN f iR¥ENa30 L tmer deshvabévesedakpdanicendermtatives
such as those described in JP-A Nos. 57-51781,

581198393 derd vatd wa ke, tripheryhitbheindhéar i hatpobyner

LED of the present invention has a hole transporting
payxRn1dd nehe rhales itvieatnispes ttivgromt erpel ptisephenbhgre

are exenplified polyvinylcarbazol e or derivatives

derivot ivpsl yhielrand opagrpaid Moot NEOfatives thereof,
pol ysi | oxane 55 derivatives having an aromati c am ne

polybp-phdaytbakcriaylidhe ) M Mexhaidbivdy aamlidss
derivatives, arylam ne derivatives, . stilbene

BEYy (21 § veniehyl pheny hgilame)e odCHbYabh¥e Fe sPRhY E NS the
or derivatives thereof, polythiophene or gerlvatlvés ‘
Itz cof , pol ypyrrole or derivatives thereof,

pol y( p- phenyl enevi nyl ene) or derivatives thereof,

g?| fﬁscilf:ii;m’e@whﬁney OBt RE B0 1 £ AER S YEEE VES M8 T 1nc1ude
those described in JP-A Nos. 63-70257, 63-175860, 2-135359,
2-1353§1f.2-209988, 3-37992 and 3-152184.

Amm;g them, as the hole transporting materials used 'in the
hole transporting layer, preferable are polymer hole
transporting materials such as polyvinylcarbaiole or
derivatives thereof, polysilane or derivatives thereof,
Polysiloxane derivatives having an aromatic amine compound
group in the side chain or the main chain, polyaniline or
derivatives thereof, polythiophene or derivatives thereof,
poly(p-phenylenevinylene) or derivatives thereof,
poly(2,5-thienylenevinylene) or derivatives thereof,vor the
like, and further preferable are polyvinylcarbazole or
derivatives thereof, polysilane or derivatives thereof and
polysiloxane derivatives having an aromatic amine compound

group in the side chain or the main chain. 1In the case of a

hole transporting material having lower molecular weight, it



I fi [ terial
specific exanples of the hole transporting ma
igclude those described in JP-A Nos. 63-70257, ;
63- 175860, 2-135359, 2-135361, 2-209988, 3-37992 an

- 184. Among them as the hole transporting
ﬁaggfials usedgin the hole transporting |ayer,
preferabl e are polymer hol e5gtransporting naterlaLs
such as pol yvinyl carbazol e or derivatives thereof,
pol ysil ane or derivatives thereof, polysiloxane
derivatives having an aronatic am ne conmpound group
TP (L Erb khadtsperved imia pbajmerrBiHasl 8¢ ¥se.
derivatives thereof, polythiophene or derivatives
t her 88y Vvipyilpapbplely emevdiedihena) o +Ieid 'é’fé obtained,
t hereof, poly (2,5-thienyl enevinylene) or derivatives

foaresoamp be, beatiidepodpdletUEhREbn RIS ARL € A1 merization
, péﬁy Me&e

pol yvi nyl car bazol e or derivatives thereo

' [ [ derivatives
Srodeni vaniywemohbaegaf and pol ysil oxane ( \
havi ng an g?bnatic am ne conpound group in the side

chaiXws orhd heo 1%pd M £H&1 Hr é@rifgtfégs ?ég%ﬁg??hgpﬁﬁp,are

transporting material having | ower no

éxemplisien HainadasRersedd Iy ?:111"0' .gﬂ?ﬁe,?ggéj?é@f@%r (1989)

use. Pol yvinyl'carbazol'e or "derTva vt oet o or
: y
Tach cal pol yrortort ohe ot PEAPLEYe RS onaner thas ke . Por

s¥0ltifd d B em@t heAG YL LY ES. 41} ;ggfﬁﬂ %ﬁﬁ?\% %Sc_l’, &9l a Kipping

i fi s descri _
AR 58 AP 96, PP ESG, SpEST 11 caon, anc
the 1ike. For |

As the polysiloxane or derivatives thereof, those having
thestructureoftheabove-describedholetransportingmaterial
having lower molecular weight in the side chain or main chain,
since the siloxane skeleton structure has poorhole transporting
prqperty. Particularly, there are exemplified those having
an aromatic amine having hole transporting property in the side
chain or main chain.

The method for forming a hole transporting layer is not
restricted, and in the case of a hole transporting layer having
lower molecular weight, a method in which the layer is formed
from a mixed solution with a polymer binder is exemplified.
In the case of a polymer hole transporting material, a method
in which the layer 1s formed from a solution is exemplified.

The solvent used for the £ilm forming from a solution is

not particularly restricted providing it can dissolve a hole

transporting material. As the solvent, there are exemplified



synt hesi s, nmethods described in them can be used, and
a Kipping nethod can be suitably used particularly.
As the polysiloxane or derivatives thereof, those
having the structure of the above-described hol e
transporting material having | ower nol ecul ar wei ght
in the side chain or main in, since the siloxane
skel eton structure has poor hole transporting
property. Particularly, there are exenplified those
having an aromatic am ne having hole transporting

phopeihy &6 1VER S dRicH %rﬂrofgfd}n?hf}ﬁé‘%]ho{i@né‘eéﬂfgride,

for formng a hole transporting layer’

dféﬁlbﬁb@@haﬁ%d and %he 94 Ofet?let}:olseolt\feﬁr{e}tseﬁg%sérggas

| ayer having |ower nol ecular weight ( _
et arordeh iy 2&2‘3%%%?nggmﬁliﬁﬁhs?ﬁ%égé%@gw so1vents
o {52%5?%%%%?” oAt A Des Bt Suon as
AR HARER) Hiern i YR B v
rting material. As the

| |
gﬁ;/gtﬁ}ﬁgoaeg%*f j’ﬁ‘&lYJf REGtEe e bRY hEC4dPFEAYe acetate

S%kﬁi as _.chl orof orm nethylene chl ori de,
me and the |ike, ether solvents such as

tet {drofﬂran and the |ike, aromatic hydrocarbon
sol SR EermingdRethqd| EremmEehitioke, theTenean be
solvents such as acetone, nethyl ethyl ketone and the

UfplCogldngs et hads, sl asy, éh spd et e methodutgdsting

%gtgte et hyl cel | osol ve acetate
icro’gravure coating method, gravure coating method,

barcoatingmethod;rollcoatingmethod,wirebarcoatingmethod,
dipcoatingmethdd,spraycoatingmethod,screenprintingmethod,
'flexoprintingmethod,offsetprintingnmthod,inkjetprinting
method and the like, from a solution.

The polymer binder mixed is preferably that does not disturb
charge transport extremely, and that does not have strong
absorptionoffivisiblelightissuitablyuéed. As.such polymer
binder, polycarbonate, polyacrylate, poly(methyl acrylate),
poly(methylmethacrylate).polystyrene,poly(vinylchloride).
polysiloxane and the like are exemplified.

Regarding the thickness of the hole transporting layer,
the optimum value differs depending on material used, and may
. properly be selected so that the driving voltage and the light
emitting efficiency become optimum vélues, and at least a

thickness at which no pin hole is produced is necessary, and



and the like. As the filmformng nethod froma
solution, there can be wused coating nethods such as a

spin coating method, casting nethod, nmicro gravure
coating method, gravure coating nmethod, bar coating
nmet hod; roll coating nethod, wire bar coating nethod,
di p coating nethod, spray %%?Fing nmet hod, screen
printing nethod, flexo prifiting nethod, off set
printing nethod, inkjet printing method and the [ike,
froma solution. The pol ymer binderhn1xedt|s t
[ o | st ur charge transport
LR hicers s A8t pﬁéﬁsﬁaﬁ#&%ﬁigﬁa A SErtgvoltage
visible.light is suitably used. such pol yner
og}t F]lg%rd,e%{)ig § ERBERREE  p E@Yf;ﬂrﬁ'efchﬁo?@f(?ﬂé@%% of the hole
acr Iat%), oly &nethyl met hacryl ate), pol ystyrene,
tﬁSF%PP% A9 fW%F §e)LOT BERPPILReEmman Amah thé & mkepmaferabl
exenplified. Regarding the thickness of the hole -
fFPﬂggp‘?:fPt'F?ngf“P%m:, fynEhept Prefenably Hrémed snm to 200 nm.

on material used, and nmay properly be

i
ggﬁ@?ﬂnlfsgg§cpqlﬁ’é'!elf RED@f thagpresiendyénvedtibe Hasghh electron

emtting efficiency beconme optinum val ues, and at

trangponling baviess kmovihi compounds dms exsed @odneed liestron
necessary, and 58 too | arge thickness is not .

IS RGEHl kY Jiafcer 14bs drand rihers bageexefpli€idavbgadiazole
i ncreases. Therefore, the thickness of the hole

denigitdores ngn tlyeaquinofedimsthphe, ofr @8rivativeslthireor,
preferably from2 nmto 500 nm further preferably

benzegE nane e 0tenhvavheast hkepebyrenabhBhetniif®ne or
present invention has an el ectron ] )

derivatives thereof, anthraquinone or derivatives.thereof,
tetracyanoahthraquinodimethane or derivétives Ehereof,
fluorenone derivatives, diphenyldicyancethylene or
derivatives thereof, diphenoquinone derivatives, or metal
complexes of 8-hydroxyguinoline or derivatives,thereof,
polyquinoline and derivatives thereof, polygquinoxaline and
derivatives thereof, polyfluorene or derivatives thereof, and
the like.

Specifically,thereareexemplifiedthosedescribedinJP-A
Nos. 63-70257, 63-175860, 2-135359, 2-135361, 2-209958;
3-37992 and 3-152184.

Among them, oxadiazole derivatives, benzoquinone or
derivatives thereof, anthraquinone or derivatives thereof, or
metal complexes of 8-hydroxyquinoline or derivatives thereof,

polyquinoline and derivatives thereof, polygquinoxaline and

derivatives thereof, polyfluorene or derivatives thereof are



transporting | ayer, known conpounds are used as the
electron transporting materials, and there are
exenplified oxadiazole derivatives,

ant hr aqui nonedi met hane or derivatives thereof,
benzoqui none or derivatives thereof, naphthoqui none or
derivatives thereof, anthr&guinone or derivatives

t hereof , tetracyanoant hraqui nodi net hane or derivatives

thereof, fluorenone derivatgves, N . o
i phenyl di cyanoet hyl ene or erivatives ere
:%%%é%ﬁ%ﬁﬁ%gnén@eryvatives, or nmetal conpl exes of
8- hydroxyqui noline or derivatives. thereof, _
pot (i iigianisl kanfe- (er € viaw tyEshéiel pof , 3pal-ysudnexaliane
and derivatives thereof, polyfluorene or derivatives

iname, tamehirialgm 1nSpec frirgad (Ia%q\%ihﬁfpi@dﬁ) aluminum and
exenplified those described in JP-A s. 63-70257,

0811758601 17l R FurkhedbIilererA0A988,  3-37992 and
3-152184. Anong them oxadi azol e derivatives,

ben ZTig intectited D o xd Qbh:MthgVﬁﬁeté‘fé@&Fon af?%\? 9&9{“9:938 Plyer is

derivatives thereof, or "netal conplexes
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thereof are 59 preferable, 7an ‘ _
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benzoqui none, ant hraqui ndne,

frfdos 68 SlLh BObh Y hah YBSFLA0G o Q&le}{tgliiil%g.leidiea%glein the case

further preferable. :
of a polymer electron transporting material, a method of
film-forrﬁing'from a solution or melted state is exemplified,
respectively.

The solvent used in the fiim—forming from a solution is
not particularly restricted provided it can dissolve electron
transportingmaterials and/or polymer binders. 'As the solvent,
there are exemplified chlorAine solvents such as chloxroform,
methylene chloride, dichloreethane and the like, ether solvents
such as tetrahydrofuran and the like, aromatié hydrocarbon
solvents such as toluene, xylene and the like, ketone solvents
such as acetone, methyl ethyl ketone and the like, and ester
solvents such as ethyl acetate, bqtyl acetate, ethylcellosolve
acetate and the like.

As the film-forming method from a solution or melted state,

there can be used coating methods such as a spin coating method,

casting method, micro gravure coating method, gravure coating



The nmethod for formng the electron transporting |ayer
is not particularly restricted, and in the case of an
el ectron transporting material having | ower nolecul ar
wei ght, a vapor deposition nethod froma powder, or a
method of filmformng frd@®a solution or nelted
state is exenplified, and in the case of a polyner

el ectron transporting material, a nethod of

%E forrgégg froma solution or nelted state is

ex ﬁ%iillbi FOat LA BEENPS . yro Theogblugme tweld wiré bar coating
formng froma solution is not particularly

fi
[F%gﬁ’?lctéélppﬁéﬁitd@dl ime tdwd ,disgsaw eccalteintg amethod, screen

transporting materials and/or polyner binders. As the
Rty gmeft%@de &l exe peripitithigens € O] bHE s8@I prerY €1 8¢&8 thod |
as chloroform nethylene chloride, dichloroethane and

infeiat kerimtheg methedt andsthb askket rahydrofuran and
the |i ke, aromati c hydrocarbon solvents such as

t ol Bbrepoldyinere bandidiherd idee miseiPney sé’ﬂ'é/l?&?i’blgg?@?@swhich

acetone, nethyl ethyl ketone and the |ike, and

doelsv antts estttenasl etdid twaaetateha W ,
et hyl cel |l osol ve acetate and the]'kt*del£ kel.-‘?r@ﬁg property, and

thialtmdbesmingg: RV f FO8] 8aS9d 4 £ £5n 05 £ M5! te, ,
there can be used coat(ign[% met h%%tsf%cﬁfgg gfgﬁﬁg Tight is
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met hod, gravure coating

PoDYanL0ahieNg rMele?atra thive %e%'g%%gé)&%% ﬁ?F ng

coati ng nethod, spray coating

derihatli v theiddH, PI1FED hBﬂenQiEﬁ@vinrgAerﬁgé g‘ategg.gfat ives
thereof, poly (2 .5-thienylenevinylene) orderivatives thereof,
polycarbona'té » polyacrylate, poly(methyl acrylate},
poly(methyl methacrylate), polystyrene, poly(vinyl chloride),
polysiloxane ‘and the like are exemplified.

Regarding the thickness of the electron transporting layer,
the optimum value differs depending on material used, and may
properly be selected so that the driving voltage and the light
emitting efficiency become optimum values, and at least‘ a
thickness at which no pin hole is produced is necessary, and
too large thickness is not preferable since fhe driving voltage
of the device increases. Therefore, the thickness of the
electron transporting layer is, for example, from 1 nm to 1
tfm, preferably from 2 nm to 500 nm, further preferably from
3 nm to 200 nm.

The s’ubstratre forming the polymer LED of the present



inkjet printing nethod and the |Iike. The pol yner

bi nder to be m xed is preferably that which does not
extrenely disturb a charge transport property, and

t hat does not have strong absorption of a visible
light is suitably used. Agsuch polynmer binder, poly
(N-vi nyl carbazol e), polyaniline or derivatives

t hereof , pol yt hi ophene or derivatives thereof, Poly

(p- phenyl ene vinyl ene)or derivatives thereof, poly
(renthienyhepepye fytabty bedehavalbe¥esnblRethahge in forming
pol ycar bonate, polyacrylate, pbly(nethyl acrylate),

e V(T fyd QdTeA M@ CT 3% @k €) o PO Y§A L 8NBa t BRI XL %I, "Yhd there are
chloride), polysiloxane and the like are exenplified.

Regspli 1 d g 1laisckpeas ek st |}T§‘of§rﬁ&£ 0N of I @33A¥H Bbstrates

| ayer, the optinmm value differs depending on
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the driving voltage and t emt
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A 108 & fim oxide, zinc oxide, tin oxide, and £ilms (NESA
and the 1ike) fabricated by using an ei’ectron conductive glass
composed of indium * tin * oxide (ITO) ,indium * zinc * oxide and
the like,which are metal oxide complexes, and gold, platinum,

silver, copperand the like areused, and among thelr;, ITO, indium -

zinc-oxide, tinoxidearepreferable. Asthefabricatingmethod,
avacuumvapor depositionmethod, sputteringmethod, ionplating
method, plating method and the like are used. As the anoder,

there may also be usedlorganic transparent conducting films

such as polyaniline or derivatives thereof, polythiophene or
derivatives thereof and the like.

The thickness of the anode can be appropriately selected
while considering transmission of a light and electric
conductivity, and for example, from 10 nm to 10 #m, preferably
from 20 nm to 1 (m, further preferably from 50 nm to 500 nm.

Further, for easy charge injection, there may be provided



exenplified glass, plastics, polynmer film silicon
substrates and the like. in the case of a opaque
substrate, it is preferable that the opposite
el ectrode is transparent or semitransparent. In the

present invention, it is pr@erable that an anode is
transparent or semtransparent, and as the material of

this anode, electron conductive netal oxide filns,
and the |like are

' n nt ,netal thin filnms
ﬁtglgdﬁﬁ%pée@(?#?c%llr%e? hePBPL 57 tngsa dPi R bacsandee demdvative
O&%Lxﬁjc? cn%in oxide, and filps (NESA and the |ike)
fapri catetd BPtENeES anc@Feelr @hdctngutikee grasslayer having
composed of indium tin oxide (ITO , indium zinc
M fFehrfe dHdm itld.anaas ofe Znpmabrokess comprextag a metal
an old, platinum silver, copper and the like are
G&ede dhett ahBagoride, ammnindnanlaring'mabdnteal 4hA the 1ike.
oxi de are preferable. As thefabricatingnethod, a
vaculifn thponatiepbeilt bénamentibddes paelde i HE PG mer LED of
ionplating nethod, plating nethod and the |ike are
thedprasente iavedd ion hertm thiavalsp DevelS 8o £k IBBhEtion is
tragspagint conducting films such as polyaniline or
Beefonables ther exbmplel ytieephesaisyd mdeaikah -
thereof and the like. The thickness of the a%.t(‘)jddge%%%lthium'

#red bppr opetasslyms elrebtiddumnihices 19aNS H&R NG ym, magnesium
transm ssion of a light and electfic conductivity, ’

o o e an LB 0L g 9 ine
yihrium; hendidm; easyuahasgRaknhect baRopiBRY € &Y% 26,

provi ded 62 on the anode a'| ayer conprisSing a "
yitetdliony sarichet rkerliMed ] Wr alloys comprising two of more of
them, or alloys comprising one or more of them with one or more
of gold, silver, platinum, copper, manganese, titanium, cobalt,
niqkel, tungsten and tin, graphite or graphite intercalation
compounds and the like. Examples of alloys include a
magnesium-gilver alloy, magnesium-indium alloy.
magnesium-aluminum alloy, indium-silver alloy,
lithium-aluminum alloy, lithium-magnesium alloy,
lithium-indiumalloy, calcium-aluminum alloyandthe like. The
cathode may be formed into a laminated structure of two or more
layers.

The thickness of the cathode can be appropriately selected

while considering transmission of a light and electric
conductivity, and for example, from 10 nm to 10 “m, preferably

from 20 nm to 1 #4m, further preferably from 50 nm to 500 nm.



conducting polyners, carbon and the |ike, or a |ayer
having an average filmthickness of 2 nmor |ess
conprising a nmetal oxide, netal fluoride, organic
insulating material and the like. As the material of a

cat hode used in the pol ymeg3LED of the present
i nvention, that having |lower work function is
preferable. For exanple, there are used netals such as

lithjum.  sodiu otassj um rubidium cesium

ber Y} i tt§ %@h@néigﬂ»? fabrtrakingt posaitbedepartiheme are used
al um num scandi um vanadium zinc, yttrium indium

B ¥ACYNT RPRF depesdfiopinaihedr Bpumt eytingmé thodndantimation
like, or alloys conprising two of nore of them or

Betked thnphishng metabrihbnefbimt hermadhebednandermeat and
of gold, silver, platinum copper, nmanganese, .
Rressixen aubalte, 1ikeckeFurthagst e padndy a1l aRhprevided,
or graphite intercalation conpounds and the [ike.
tedarpdes ohthbldey aningh usisgen IR ANGE HMS ¥R dblP¥ising an
magnesi um i ndi um al [ oy, magnesi um al um num.al | oy,
dormuotivid pelyRelrQYor al 14PéH Rad iy BHB W F&Ye £ilm thickness
l'ithi um magnesium alloy, [ithiumindium -

odl 2 ap ealleseBoniiriE IMEhdd 81 8R¥abNGd t&LF1LB%1de, organic
cathode may be forned Into a | am nated structure of .

inwalar o fRatb2yal Sand id higknessa s ddie FeRNIR G of the
be appropriately selected while considering

chithBadl, S8 ped telcta vd 9hbe ARtheheShbii& pﬁ%@#é‘ﬂcf &%#%K’protect s

and for -exanple, from1l0 nmto 10 Lam prefera

tggéﬁiﬁ]ﬁnggﬂm)l PP shubiBehsBr&f &P Ips 1P R0 FbECa 1ong
period of ‘time, it is preferable to provide a protective layer
and/or protective cover for protection of the device in order
to prevent it from outside damage.

As the protecltive layer, there canbe used a polymer compdund .
metal oxide, metal fluoride, metal borate and the like. As
the protective cover, there can be used a glass plate, a plastic
Plate the surface of which has been subjected to
lower-water-permeation treatment, and the like, and fhere is
suitably used a method in which the cover is pasted with an
device substrate by a thermosetting resin or light-curing resin
for sealing. If space is maintained using a spacer, it is easy
to prevent an device from being injured. If an inner gas such
as nitrogen and argon is sealed in this space, it is possible

to prevent oxidation of a cathode, and further, by placing a

desiccant such as barium oxide and the like in the



As the nethod for fabricating a cathode, there are
used a vacuum vapor deposition nethod, sputtering

nmet hod, lam nation nmethod in which a nmetal thin film
i s adhered under heat and pressure, and the |ike.
Further, there may al so be ég(nn ded, between a

cat hode and an organic |ayer, a Iayer conprising an
conducti ng polyner or a |layer having an average film
t hi ckness nmor |ess conprising a netal oxide,

Hfode - fde(%%# a;%?@(:;tlf syl ats'h\gnt mtf@é' ant%e gamage of

'l ke, on of°t
ded which protects

o SO i

{ ea%?ﬁ[é%g)r é%st\%i# Riigref 18 PFRUSSLPRPTOELSFor Among
ng_period of tine, it is preferable to provide a

B TeoarYe o deatiti/G BHER AT R R B Sdop ted.

protecti of the_ device in order to prevent it from

out g’éﬁa@@ngﬁéwhé afidtsEan iR plaps formasd ngahhe@olymer

used ymer npound, netal oxide, netal fluoride,

hePart bghat eraﬁantthénwﬁmions aphenpdet and e cadherde in the

there can be used a glass plate, a plastic plate the
Bl cEoBR MEY drorerbedre ket e that they are laminated
| ower - wat er - perneation treatnent, and the |ike, and

eaeh @ tiher suifuatihe mus 6 raoktahoiing nl i ¢ Fertihes ay @n battern
asted with an device substrate by a thernosetting
i n there ghe acwethgdrisswhicha masklwith al ¥is@awdrn pattern
mai nt ai ned using a spacer, it is easy .to prevent an
ﬁkmmtépﬂﬂmﬂdnnhgeBMGmaaﬁeddrﬂhedyﬂmmegaghswﬁltﬁﬁhgdevice
nitrogen and argon is sealed in this space, it is
P usshpide int ghpechbvamtoxgantte ilayeaf ia nehhddehtasslission part

further, by placing a desiccant such as barium oxide
isndormed itke dntaire extremely large thickness providing
substantial non-light emission, and a method in which any one
of an anode or a cathode, or both of them are formed iﬁ the
pattern. By forming a pattern by any of these methods and by
placing some electrodes so that independent on/off is possible,
there is obtained a display device of segment type which can
display digits, letters, simple marks and the like. Furfher,
for forming a dot matrix device, it may be advantageous that
anodes and cathodes are made in the férnlof stripes and placed
so that they cross at right angles. By a method in which a
pluralityofkindsofpolymericfluorescentsubstanceseMitting
different colors of lights are placed separately or a method
in which a color filter or luminescence converfing filter is

'used,areacolordisplaysandmulticolordisplaysareobtained.

A dot matrix display can be driven by passive driving, or by



64 above-descri bed space, it is easy to suppress the
damage of an device by noisture adhered in the
producti on process. Anong them any one nmeans or nore
are preferably adopted. For obtaining |light em ssion
in plane formusing the polyner LED of the present

i nvention, an anode and a ﬁﬁthode in the plane form
may properly be placed so at they are | am nated

each other. Further, for obtaining Iight em ssion in
pattern form there are a nethod in which a mask with

Ac\oH, oM | t i rym { t .

agove- dgéé‘%?lig d&glﬁgﬁggiei@%Eeﬁft%ﬁﬁg%ggv?g}é?' aT%?ﬁo%lSplaY

j Leh ganL.g Layer . n-light em ssion part

Ny e, Bsnrarl o B atpp R 52 et Wlevision,

L gk ng nt | -light _em ssion, and )

B bR kg 5D Leof SlrpBRoe Gt oo, view
h_of th are formed in the pattern. By formng

éy?é§$e? ByvgﬁéooFaPﬁége Fechdde dddky placing sone

elegqugfs sg that i ndependent on/off is possible,

t hef 85% 41 ein B A POy &n & &5 kel L dghdremblybihg deydee in plane

ﬁyﬂ cqlcan display digits, letters, sinple marks and

HO 4% & thdmy et - Ligh&oeming in o omeava@mid cdevbeesuitably

it may be_ advantageous that anodes and cat hodes are

usgfearndthlat diiahdt seurcsefornbapk atbght sof hatquidycrystal

cross at right angles. By a nethod in which a

ddispdayi+ 0TAS 1§ Addtotight \sruyae forolbiemanasdbst anfesther,

emtting different colors of lights are placed
ifepaf aLELD16r P ket ASdUSPA Whitchian adkor bei ised as a curved

| um nescence converting filter is wused, area col or
14gBE| SPYTSRd 9Fa idI&R1RY di spl ays are obt ai ned.

EXAMPLES

The fpllowing examples further illustrate the present

'invention in detail but do not limit the scope thereof.

Here, regarding the*weight-averageinolecular'weight and
ngmber-average molecular weight, the polystyrene reduced
average molecular weight was obtained by gel permeation
chromatograpﬁy (GPC) using chloroform as ‘a solvent.
(0087)
Example 1
<Synthesis of polymeric fluorescent substance 1>

0.62 g (1.13 mmol) of
1,4—d1bromo-2,5-di(3,7—diﬁethyloctyloxy)benzene, ¢.25 g
(0.37 mmol) of

N,N'-diphenyl~N,N'-di(3-methyl-4—bromophenyl)benzidine and



A dot matrix display can be driven by passive driving,
or by 65 active driving conbined with TFT and the

i ke. These display devices can be used as a displ ay

of a conputer, television, portable term nal, portable
t el ephone, car finder of a video canera, and the

i ke. navigation, view FureBer, the above-descri bed

light emtting device in plane formis a thin

self-light- emtting one, and can be suitably used as

a flat light source for back-light of a liquid crystal

8i 8Bl aypfor, as-hipyaidyignersochaegedr inl hureaattion vessel,
Further, if a flexible plate is used, it can also be

tised, athe atmesghetkieghh tharneaotiandbyptam.wEXAﬁB&%%d with
The follow ng exanples further illustrate the present

ameargdmaisn debathidwasdaddaed toml dfheoigepPe (dehydration
thereof. Here, regarding the wei ght-average nol ecul ar

el e t RAE aeMAFREDEMEL AUEL FBY U Vb 8 Rin af@@n gas. Then,
pol ystyrene reduced average nol ecul ar” wei ght

P 1€ i biYe @6 o DEF 1BAT 489 aaaéaﬁat 9ar?pB>f (GPC) usi ng
chl oroform as a solvent. (00 e 1 <Synthesis

tﬁ.:?o ),l %ﬁé&éé%f&?@%léﬁ@ff 95‘9%njd>thg b Sutd whd stirred
fésu“ﬂi R Htd oS UM B Y RN PP Gvefe PPeactea
at 60°C for 7 hours. The reaction is conducted in an argon gas
atmosphere. After thereaction, thissolutionwascooled, then,
poured into a mixed solution of 10 ml of 25% amménia water/150
ml of methénol/SO ml of ion exchanged water, and the mixture
is stirr'e.d for about 1 hour. ;I‘hen, this mixed solution was
allowed to stand still, to find separation into two laﬁers.
The upper layer was recovered, this solution was poured into
methanol to cause re-precipitation, and the produced

precipitation was recovered. This precipitation was dried,
tﬁen, solved in chloroform. This solution was fiitréted to
remove insoluble materials, then, this solution was poured into
methanol to cause re-precipitation, and the produced

brecipitation was recovered. This precipitation was dried
under reduced pressure to obtain 0.22 g of a polymer. The
resulted polymer 1s called polymeric fluorescent substance 1.

The polymeric fluorescent substance 1 had a polystyrene

reduced number-average molecular weight of 1.7X10%, and a

polystyrene reduced welght-average molecular weight of 1.3



(0.37 mol ) of
N, N - di phenyl -N, N - di ( 3- net hyl - 4- br onophenyl ) benzi di ne
and 66 0.55 g of 2,2'-bipyridyl were charged in a
reacti on vessel, then, the atnosphere in the reaction
systemwas purged with an argon gas. To this was
added 40 m of toluene (demdration solvent)
deaerated previously by bubbling of an argon gas.
Than, to this mxed solution was added 0.96 g of
Qkiﬁs’S cycl ooct adi ene) ni ckel (0), and the m xture was
stilfr ed TR@StENGHR 6F Bhe medivmesmpertdmated fhen,the charged
were reacted at 60t for 7 hours. The reaction is
&a{éﬂﬁ%‘a isrp gAndegorrasymar meghthe mo¥farrathe of repeating
reaction, this solution was cool ed, then, poured into
Andibsed S dlegephbed helew.of 25% amonia water/ 150
of nmethanol /50 m of ion exchanged water, and the
m xture is stirred for about 1 hour. Then, this m xed
solution was allowed to stand still, to find
separation into two | gyers. The upper |ayer was
recovered, thls qut on poured into nethanol to
causeo e e produced C|pitation

ecovered ThIS reC|p| Io dr t hen,
Thi s soN- ~ Nl trated to

so in chl orofor
r ve insoluble mu erlals this s i on was

pouV’aIthﬁ\TﬁEtha ol toc e re preC|pg€%é:Mﬁn and
the produced'preci pitati on was recovered IS

precipitation was dried under reduced pressure to
obtain 8 22 g of a polyner. The resulted polynmer is
cal l ed g0l yneric ff uorescent 3@bstance 1.

Example "2
{Synthesis of polymeric fluorescent substance 2>

A pblymer was obtained in the same manner as in Example
1 except that the charging ratio of
1,4—dibromo-2,5-di(3,7-dimethyloctyloxy)benzene to
N,N‘—diphenyl-N,N’~di(3—methyl-4-bromophenyl)benzidine was
1:1. This polymer is called polymeric fluorescent substance
2.

The polymeric fluorescent substance 2 had a polystyrene
reduced number-average molecular weight was 1.6X10* and a
polystyrene reduced weight-average molecular weight of 4.2
X10*. The structure of the polymer estimated from charged
monomersiseirandomcopolymer,andthemolarratioofrepeating

units is as described below.



The polyneric fluorescent substance 1 had a

pol ystyrene reduced nunber-average nol ecul ar wei ght

of 1.7X104, and a polystyrene reduced wei ght-average
nol ecul ar weight of 1.3 67 X105. The structure of the
pol yner estimated fromthe charged nononers is a
random copol yner, and the ® ar ratio of repeati ng
units i s described below. 25 <Synthesis of polyneric
fluorescent substance 2> A polynmer was obtained in the
same manner as in Exanple 1 except that the charging
rati o of

1,4-d b&vnbvzhv,h\ - di yl octyl oxy) bepzene to
i phenyl -N, N -df (3 -4-br om)ph@ ) benzi di ne
1. This poly 'S ca.lg<zgy%gz§gi fl uorescent
otkesc

bst ance 2 had

ance 2. The pofyneric N
acRolystyreqe redyced nu @ aver age m)lw@r wei ght
was 1. bX104 and a /pol ystyrenhe reduced

ght - aver age
nol ecul ar wei ght

f 4.2 X104. The structure of the
pol yner estinmated from charged nononers is a random
copol ygmr, and the}pnlar ratio of repeating wunits is
as descri bed bel ow’ 68 50 ExainQ 3/

Example 3
{Synthesis of polymeric fluorescent substance 3>

A polyme; was obtained in the same manner as in Example
2 except that the replacing
1,4-dibromo-2,5-di(3,7—dimethyloctyloxy)benzene to
134-dibromo—2-(3,7-dimethyloctyloxy)benzene. This polymer
is called poiymeric fluorescent substance 3. |

The polym_eric fluorescent substance 3 had a polystyrene
reduced number-average molecular weight was 1;6X10‘ and a
polystyrene reduced weight-average molecular weight ofVS.O
X10*. The structure of the polymer estimated from charged
monomers is a random copolymer, and the molar ratio of repeating

units is as described below.

50 / 50



50 <Synthesis of polyneric fluorescent substance 3> A
pol ymer was obtained in the sane nmanner as in Exanple

2 except that the replacing
1, 4-di brono-2,5-di (3, 7- dlnethyloctyloxy)benzene to 1,

4- di br ono- 2- (3 7-di met hyl octyl oxy) benzene. This
polymer is called polynerigg fluorescent substance 3.
The pol yneric fluorescent substance 3 had a

pol ystyrene reduced nunber-average nol ecul ar wei ght
was 1.6X104 and a polystyrene reduced wei ght-average
Exoareplde ad wei ght of 5.0 X104. The structure of the
pol ymer estimated from charged nononers is a random

potheeis endpbhgmeeliar flabiresebniepeMgtisthcdifs is
as described below. 50 / 50 69 Exanple 4 <Synthesis of

poImeW41de¥5e$§Qﬁﬁo§yb§gance 4> 0.41 g (0.75 mol)
of 1, 4-dibrono-2, 5-di (3, 7-di net hyl octyl oxy) benzene,

5 f
% %&Eﬁﬂgﬁ%‘%rf S oTenyl - 1B EELaCHY A8 SRgeng o5 725 ©

Thds Rl e S I %ﬁ?n”mé?éi%lasae and

e atnnsphere i'n t

Owstshgh?/%r 2 %Onr?q' ﬁr"cfej‘ndg}"cllr reﬂels":oen qe}:d\i (?) lgeaTeIFegq%ﬁiOn vessel,

tetr of'ur a

CCTTER T SO T RIS
an argon gas. To this was added 40 ml of tetrahydrofuran
(dehydration solvent) deaerated previously by bubbling of an
argon‘gas. Then, to this mixed solution was added 0.96 g of
bis(1. 5-cyclooctadiene)nickel (0), and the mixture was stirred
for id minutes at room temperature, then, they were redcted
at 60C for 7 hours. The reaction is conducted in an argon gas
atmospﬁere. After thereaction, thissolutionwas cooled, then,
poured into a mixed solution of 10 ml of 25% ammonia water/150
ml of methanol/50 ml of ion exchanged water, and the mixture
is stirred for about 1 hour. Then, this mixed solution was
allowed to stand still, to find separation into two layers.
The upper layer was recovered, this solution was poured into
methanol to cause re-precipilitation, and the produced
precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to
remove insoluble materials, then, this solution was poured into

methanol to cause re-precipitation, and the produced

precipitation was recovered. This precipitation was dried



bi s(1, 5-cycl ooct adi ene) ni ckel (0), and the m xture was
stirred for 10 mnutes at roomtenperature, then, -
they were reacted at 60t for 7 hours. The reaction is
conducted in an argon gas atnosphere. After the

reaction, this solution was cool ed, then, poured into

a mxed solution of 10 M d0 25% amoni a water/ 150 ni

of nmethanol /50 m of ion exchanged water, and the

m xture 1is stirred for about 1 hour. Then, this m xed

L s allowed to stand still, to find
Widle, AR PRS0 BBealn nap “papds anplymer. The
recover his sol utian s _poured into nethanol to
ST prlamar B8 i dh@othmas Safduareneeny subsance 4.
was re%ﬁvered. Thisﬁ?recipitation was dried, then,
sol ved PR RALYPOFF rh Ludresaen iisulis tanced i4 hedt adbalystyrene
renove insoluble materials, then, this solution was
pedueadi nuoberenivarelge mocdamd ae-weshpi6at 108X B and a
the produced precipitation was recovered. This
pPeEsprraneonedasedr wed g -wveara gee duissb it £15 SWE £gh© of 4.5
obtain 0.19 g of a polyner. The resulted polyner is
Sl dted Pbé yataruct it el ofesiie o ISuhst ag¢8mhted rom the charged
pol ymeric fluorescent substance 4 had a pol ystyrene
mewiertexs hisnd eandver agpo hphec |ilawd e gl rat8¥ P repeating
and a polystyrene reduced wei ght-average nol ecul ar
el ghtiofddsSribd@4beTIbe. struct ure of the pol ymer
estimated fromthe charged nononers is a random
copol yner, and the nolar ratio of repeating units is
described below,.. 50 - . . o .

50 / 50

Example 5
{Synthesis of polymeric ﬁluorescent substance 5>

0.41 g (0.75 mmol) of
1,4-dibr0mo-2,5—di(3,7-dimethyloctyloxy)benzene, 0.488 ¢
(0.75 mmol) of
4,4’-dibromo-Z,S—di(B,7-dimethyloctyloxy)stilbeneznui0.55g
of 2,2'-bipyridyl were charged in a reaction vessel, then, the

atmosphere in the reaction system was purged with an argon gas.



50 Exanple 5 <Synthesis of polyneric fluorescent

substance 5> 0.41 g (0.75 mmol) of
1, 4-di brono- 2, 5-di (3, 7-di et hyl oct yl oxy) benzene, 0.488

g (0.75 mmol) of 4, 4'-dibrono-2,5-di(3,

7-di met hyl octyl oxy) stil be and 0.55 g of
2,2‘-bip§ridy| wer e chargegf?n a reaction vessel,
then, the atnosphere in the reaction system was
purged with an argon gas. 71 To this was added 40nil of

UBO thluis Heasd( APRY Yot b ePaRPLYERLE an CRMPE 88t 10n solvent )

previ ously by bubbling of an afgon gas.

rﬂeﬁﬁké%%@t#P@vﬂ@%s%ﬂﬁ?ﬂigﬁgﬁlgagfogn&ntﬁgqﬂngw%.mg@en, to

g o 1S r iy t 5 [,O t erature, then
i4r r a , n, _
?ﬁgﬁgﬁg?ﬁ&?éﬂ%gé 8§tﬁéﬁt gg?ggbhégFg.Ofpfe:e?ﬁélon i s

Sy ) L 5 RLITRRT L (L LS, o atrrea

reacti‘on, _
tion. of 10 of 25% ammoni a wat er/ 150 ni

geqiﬁ%dmiﬂh%gﬁ At Feom, CERETATIEE wethan . diftey eere reacted

met hanol/ ' e
i X is_stirred for about 1 "hour. Then, this

%x{e‘#bggl‘jﬁft { JIPWRS- alThsnsgacs ionahd canducted fiad argon gas
SEpaLa Lon in two | ayers. The upper |ayer was
; e'@%%%f‘%ﬁ? L hEtes FheiTR Gl ot bdl siodmd Lamstaanobled, then,
cause._re- recigitation, and the produced precipitation
%%r?%adv@q Eu1FRAsS P EL PR (%F ildhmleet RS edmmdiien water/150

|ved in chloroform This solution was filtrated to
ﬁ¥)oé3me€£anol/50 ml of ion exchanged water, and the mixture
is stirfed for about 1 hour. Then, this mixed solution was
allowed to stand still, to find separation into two layers.
The upper layer was recbvered, this solution was poured into
methanol to cause Tre-precipitation, and the produced
Precipitation was recovéred. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to
removeinsolublematerials,then,thissolutionwaspouredinto
methanol to cause re~-precipitation, and the produced
precipitation was recovered. This precipitation was dried
under reduced pressure to obtain 0.24 g of a polymer. The
resulted polymer is called polymeric fluorescent substance §.

The polymeric fluorescent substance 5 had a polystyrene

reduced number-average molecular weight of 7.3X10%, and a

polystyrene reduced weight-average molecular weight of 2.1

X10°. The structure of the polymer estimated from the charged

monomers is a random copolymer, and the molar ratio of repeating



renove insoluble materials, then, this solution was
poured into nethanol to cause re-precipitation, and
t he produced precipitation was recovered. This
precipitation was dried under reduced pressure to
obtain 0.24 g of a polyner.;ofhe resulted polyner is
call ed polyneric fluorescent substance S. The

pol ynmeric fluorescent substance 5 had a pol ystyrene
reduced nunber-average nol ecul ar wei ght of 7.3X 104
uand sa ispdessingtent behueed wei ght - aver age nol ecul ar
wei ght of 2.1 X105. The structure of the polyner
estimted fromthe charged nononers is a random
copolyner, and the nolar ratio of repeating 72 units

TS‘described belom1 50~ Exanpl e 6 50 <Synthe3|s of
: .41 g (0.75 mol)

/ ‘xy)benzene

:_kl)ethenyl)benzen
’ charged in a
'“_e i-n the reaction
: ; “To this was

add It rahydrofuran (dehydratlon sol vent)
deaerated preVIoust by “bubbil i ng<of “an- “>ar gon gas.
Then, to this m xed sol ution was added 0.96 g of

50 / 50

Example 6
{Synthesis of polymeric fluorescent substance 6>

‘ 0.41vg (0.75 mmol) of
1,4-dibromo-2,5-di(3,7-dimethyloctyloxy)benzene, 0.379 g
{0.75 mmol) of
1,4-dibromo—2-(2—(4-diphenylaminophenyl)ethenyl)benzeneand
0.55 g of 2,2'-bipyridyl were charged in a reaction vessel,
then, the atmosphere in the reaction system was purged with
an argon gas. Tolthis was added 40 ml of tetrahydrofuran
(dehydration solvent) deaerated previously by bubbling of an
argon gas. Then, to this mixed solution was added 0.96 g of
bis(l,5-cyclooctadiene)nickel(o),andthendxtufewasstirred

for 10 minutes at room temperature, then, they were reacted

at 60 for 7 hours. The reaction is conducted in an argon gas

atmosphere. After thereaction, thissolutionwas cooled, then,

poured into a mixed solution of 10 ml of 25% ammonia water/150



bi s(1, 5-cycl ooct adi ene) ni ckel (0), and the m xture was
stirred for 10 mnutes at roomtenperature, then,

they were reacted at 60C for 7 hours. The reaction is
conducted in an argon gas atnosphere. After the

reaction, this solution was cool ed, then, poured into

a mxed solution of 10 mM 0f325% amoni a water/ 150 73

m of methanol/50 m of ion exchanged water, and the

m xture 1is stirred for about 1 hour. Then, this m xed
sghupizon ﬁﬁs all oned to stand still, to find

sOkaP At MBhNARPE/ BROMEa9Eron Stchamped wayer, Wasd the mixture
rgcovgred, this solution was poured into nethanol to :
catis8t L ETpAeEpEi aloudn 1 anurtheTheaduend sPre&ieRl 3 on was
m%f recovered. This precipitation was dried, then,

3t beedntensbantos i 1Thi soseLNAi 8BpwRs thbht LARB thR layers.
renove insoluble materials, then, this solution was

pOtR etbnen daymet halreboveaest enk 86kt o,
the produced precipitation was recovered¢5$%#§%s %%%red into

mreddigiahttoncanse dré Hipet ced,Ar uce t
obtain 0.05 g of a pofgfr%r.gThgfgrggéuﬁPgd%g%l ;’%é)ld?ﬁ%ed

Ealelcd g ipa tyirat iviad | USSR | SW%%&%ﬁ%ﬁTﬁeﬂﬁ%n‘@s dried,

pol yneric fluorescent substance 4
tbeng ed ollwmde 1irA 1A APPEC U M of 1. 1X105,
and a polystyrene reduced weig t&%&g&}&gwa@cgﬁ%&lﬂrated to

neinghre fsolwbleh@serl t urs 19f < £ e, pol yner
estimated fromthe gﬁar%gg?i {%}b@}% ?éf%t‘?%ﬂé’&ﬁ poured into

%gggf?gﬁgtg:?%xﬁagggyb%%c&ﬂfﬁ%ﬂybﬂfﬂgﬁgiéﬁ% ﬁggégcgg
brecipitation was recovered. This precipitation wasg dried
under reduced pressure to obtain 0.05 g of a polymer. The
resulted polymer is called polymeric fluoréscent substance 5.
The polymerig fluorescent substance 4 had a polystyréne
reduced number-average molecular weight of 1.1X10%, anci a
polystyrene reduced weight-average molecular weight of 4.6
X10°, The structure of the polymer estimated from the charged

monomers is a random copolymer, and the molar ratio of repeating

units is described below.

30 / 50



74 Exanple 7 <Synthesis of polyneric fluorescent
substance 7> 0.41 g (0.75 mml) of

1, 4-di brono- 2, 5-di (3, 7-di net hyl oct yl oxy) benzene, 0. 365
g (0.75 nmmol) of

2, 6-di brono-1, 5-di (3, 7-di net hyl oct yl oxy) napht hal ene
and 0.55 g of 2,2'-bipyrigy were charged in a
reaction vessel, then, the atnosphere in the reaction
systemwas purged with an argon gas. To this was
added 40 m of tetrahydrofuran (dehydration solvent)
deaerated previously by bubbling of an argon gas.
Then, to this m xed sol ution was added 0.96 g of
Bixabple- gycl ooct adi ene) ni ckel (0), and the m xture was
stirred for 10 mnutes at. roomtenperature, then,

kBeytese s eaC A yrtir 169 10 de¥e Jo 1ot SundbanEgagti on

is conducted in an argon gas atnosphere. After the

reacti@ngithi $oS9kutnin@l )@ cool ed, then, poured into
a mxed solution of 10 m of 25* anmonia water/150

f L50 fa i e
e BRo 2 o R SRR YRS o 0,265

560! 1% | RRoY§Sogal | oved to stand still, to find
Separation’into two |ayers. The upper |ayer was

e B0l 1 530114, 0 B BAUSY O L e
GLEEIPIELL 08 ek SERYE" Glcc 1OhLBLECLR! AOLLNLAES voscer,
éﬂ;ﬁ&u[ ﬁ{)h‘;ed m%@nop%ﬁlﬁ‘éé%@i%@z&'mgb%&g?igﬁi & 3tenels blkSed witn
aﬁ'argon gas. To this was added 40 ml of tetrahydrofuran
(déhydration solvent) deaerated previously by bubbling of an
argon gas. Then, to this mixed solution was added 0.96 g of
bis(1l,5-cyclooctadiene)nickel(0), and the mixture was stirred
fof 10 minutes at room temperature, then, they were reacted
at 60C for 7 hours. The reaction is conducted in an argon gas
atmosphere. Afterthereaction, thissolutionwascooled, then,
poured into a mixed solution of 10 ml of 25% ammonia water/150
ml of methanol/50 ml of ion exchanged water, and the mixture
is stirred for about 1 hour. Then, this ﬁixed solution was
allowed to stand still, to find separation into twb layers.
The upper layer was recovered, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. Thils precipitation was dried,

then, solved in chloroform. This solution was filtrated to

remove insoluble materials, then, this solution was poured into



75 met hanol to cause re-precipitation, and the

produced precipitation was recovered. This

precipitation was dried under reduced pressure to

obtain 0.12 g of a polyner. The resulted polyner is

call ed polyneric fluorescent substance 7. The

pol ymeric fluorescent substiance 7 had a pol ystyrene

reduced nunber - average nol ecul ar wei ght of 1.1X104,

and a polystyrene reduced wei ght-average nol ecul ar

wei ght of 5.3 X104. The structure of the pol yner

@§F?‘ﬁﬁ9éd tor gdusite RETATR P ItmrtomeT s asd athangpoduced
copolymer, and the nolar ratio of repeating wunits is
BESeipbédtbenowassees0veradnl eTRi sSphekapitation was dried
pol ymeric fluorescent substance 8> 1.65 g (3.00 nmol)
whden  reditbednprassutie( 307 odita@hhyl.qct VY )PPFPRRar. The
1.69g (3.00 nmol) of '

resul tidd trd s aethylasl fornes: 3 ridl atdexyst id % nce 7
and 2.2 g of 2, 2' -bipyridyl were charged in a ’
react iTie erild@luofbs '

reaction §3§?2L1mas purgedbgﬁfﬁéggéggggﬁ 735§SST%°%KF§Yre“e
PR 0 t r h ti 4
sol&gﬁfﬁgheaerg%%é%?#%vﬁggégéfég @gﬁéﬁ?né%gg'&%gépgonand a

pAystiithe fuddid Wi G SHLA00 HB3.80989 3e84nd Ut 5 3

X10*. The structure of the polymer estimated from the charged

monomers is a random copolymer, and the molar ratio of repeating

units is described below.
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Example 8
{Synthesis of polymeric fluorescent substance 8>

1.65 g (3.00 mmol) of
1,4-dibromo-2,S—di(3,7-dimethyloctyloxy)benzene, 1.69g
(3.00 mmol) of
4,4'«di(trifluoromethylsulfoxy)~3,3’-diethoxystilbene and

2.2gof2,2'-bipyridyl were charged in a reaction vessel . then,



bi s(1, 5-cycl ooct adi ene) ni ckel (0), and the m xture was
stirred for 10 mnutes at roomtenperature, then,
they were reacted at 60t for 7 hours. The reaction is
conducted in an argon gas atnosphere. After the
reaction, this solution was cool ed, then, poured into
a m xed solution of 40 ni g; 25% anmoni a water/ 600
of nmet hanol /200 m of ion %%hanged wat er, and the

m xture 1is stirred for about 1 hour. Then, this m xed

solution was allowed to stand still, to find

$8RAA Bhb 8PN b PEOI n M |J:@é%*tﬁon { Stgﬂl d o'ﬁ%eg{ehd\aﬁvg.ltht an argon

recovered, this solution was

gause 1§ &ffé:kz%FhéﬁliQH 168Gt ??O%W fﬁféx?hﬂf‘éﬂfé}ation

Was recovered I'S precipita c
[ rated to
FOLYEH) ek, %ti%?‘sﬁ?@lﬂ#ﬁugﬁﬁ%fﬁ 5%@ Pg9aRass . Then,

t (. tion, and

PRUERFsL k8 Vol AT AL THEEDIAE O <

ecl tatl s drie reduc essure to
BTGl nootugLgostagy aeﬂﬁé@%%{@)weg el stpre vas stirred

alle meric fluorescent. substance B. The
%ﬁﬁYHgAgggﬁﬁﬁr%EcEﬂ?msEB@PSHEEUBehaﬁhﬁnpoF9§ﬁyWéﬁ@ reacted
reduced nunber-average nol ecul ar wei ght of 1.8X104,
h@o 5@ry7smvéfr$e r dhgcedagbightisarendge tas éouararargon gas
wei ght of 1. X105 . The structure of the poly
aé%‘!ﬂf%%ﬁ%ef r o"rﬁ tefethazeged Lon rﬁ}ﬂoﬁwﬁ?%utéoawmed then,

copol and the nolar ratio of repeating wunits is
ggdpobg pigedsolution of 40 ml of 25% ammonia water/600

ml of methanol/200 ml of ion exchanged water, and the mixture
is stirred fof about 1 hour. Then, this mixed soiution was
allowed to stand still, to find separation into"'t.wo layers.
The upper layer was recovered, this solution was poured.into
methanol to cause. re-precipitation, and the produ.ced

precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to
remove inscluble materials, then, this solution was pbufed into
methanol to cause re-precipitation, and the produced

precipitation was recovered. This precipitation was dried
under reduced préssure to obtain 0.14 g of a polymer. The
resulted polymer is called polymeric fluorescent substénce 8.

The polymerlic fluorescent substance 8 had a polystyrene

reduced number-average molecular weight of 1.8X10*, and a

polystyrene reduced weight-average molecular welght of 1.0

X10°. The structure of the polymer estimated from the charged



Exanpl e 9 50 <Synthesis of polyneric fluorescent
substance 9> Under argon atnosphere,
1, 4- bi s(propyl ene boronate)-2,5-di (3, 7-di nme
t hyl octyl oxy) (321 ng, 0.575 mmol),
4, 7- di br ono- benzot hi adi azoly£161 ngy, 0.547 mmol) and
aliqguatR 336 (Aldrich, 221 ng, 0.547 mmol) were
di ssolved in toluene (30 mM) and to this was added 30
m of an aqueous sol ution of potassium carbonate (238
MPNOMerS ki@l ran@omido@olymer, and the molar ratio of repeating
tetraki s(triphenyl phosphi ne) pal | adi um (1. 27 nyg,
Pnddys1 0's6 desmidbatadedadded, and the m xture was heated
under ref lux for 20 hours After cooling, the
solution was separ at ed and the organic |ayer was
vvashed Wi th wat er organi c | ayer was dr opped

) - and the dep05| ted precipitate

and

i Mjc=osed 78 bottl e,
F ,~I.roomtenper1ure After
g St and béing ‘separated into toluene and
wat er, the toluene | ayer was recovered. This solution
was poured into nethanol and stirred, and produced
preci pi P8tion was ¥iltrated of 50 After washing in
nethanol dried under reduced pressure for 2 hours at
5@@9 Esfng of polymer was obtained. The resulted

E mer is called polyneric fluorescent substance 9.
gRyResile Pifuprdyoend.cs fistamnced hathlss tance 9>

poll}/st yrene-reduced
dexr argon. atmosphere 1,4-bis(propylene

boronate)—2,5-di(3,7-dimethyloctyloxy) (321 mg, 0.575 mmol),
4.7-dibromo-benzothiadiazol (161 mg, 0.547 mmol) and aliquat®
336 (Aldrich, 221 mg, 0.547 mmol) were dissolved in toiuene
(30 m1l) and to this was added 30 ml of an aqueous solution of
potassium carbonate (238 mg, 1.73 mmol). Further,
tetrakis(triphenylphosphine)palladium (1.27 mg, 1.09x1.0'6
mmol) was added, and the mixture was heated under reflux for
20 hours. After cooling, the solution was separated, and the
organic layer was washed with water. This organic layer was dropped
into methanol (300ml), and the deposited precipitate was filtrated off. The
precipitate was purified by silica gel chromatography (toluene), to obtain a
polymer. Then, obtained polymer was dissolved in toluene to prepare a

solution. This solution and 26% ammonia water were mixed in a closed



nunber - aver age nol ecul ar wei ght of 2.6x104, and

wei ght - average nol ecul ar wei ght of 7.6x104. The

pol ymer structure expected fromthe charged nononer
is an alternating copolyner, and nolar ratio of
repeating wunits is as following formula. 50 50
Exanpl e 10 <Eval uati on of ¥8uorescent property> A 0.2
wt % sol ution of the polyneric fluorescent substance
1 in chloroformwas spin-coated on a quartz plate to

%&2%%%“?94%0&?%0%4]% ¢ 56 cré?ff@%é%hfﬁﬁ?\?? {ifandipg still and
%ﬁe?@ﬁge f@i@@?@le%%?:) hfﬁ?m@@& ﬂfegfp‘iﬁ%?aﬁamw?s EE%O‘éel‘ed
Tbéﬁ ﬁ@ﬁ%@”@ﬁ?@gﬁé@ﬁ%@wﬁ% A stigresh g REndsineed

yneric fluorescent substances 1 to 9 aII had
pgﬁcmﬁgtwmvw Bdigated offafdtes etng inonethannl, guigd under

wavel engt hs shown in the %gllomnng Table 1. Table 1
repdicpdaress wreuforek benrs atibe Carkdd nig 06 peboaer wasabtained. The

mavelenqth (nm Pol ymeric fluorescent substance 1416
repuliedepalynrdrus cadledmol sulesicafieere2ddist stad tamee Oc¢

fl uorescent substance 3422 '
Polymeric fluorescent substance 9 had a polystyrene-reduced
number-average molecular weight of 2.6x104, and weight-average
molecular weight of 7 .6x104. The polymer structure expected from the
charged monomer is an alternating copolymer, and molar ratio of repeating

units is as following formula,
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Example 10
<Evaluation of fluorescent property>

A0.2wt% solutionof thepolymeric fluorescent substance
1 in chloroform was spin-coated on a guartz plate to make a

thin f£ilm of the polymeric fluorescent substance 1. The



Pol ymeric fluorescent substance 4450 Pol ymeric
fluorescent substance 5472 Pol ynmeric fluorescent
substance 6456 Pol yneric fluorescent substance 7416
Pol ynmeric fluorescent substance 8452 Pol yneric

fl uorescent substance 9570 nparative exanple 1
<Synt hesi s of polyneric fluorescent substance 10> A
pol ymer was obtained in the same nmanner as in Exanple

%exce%gr that the replacing 80 ,
LHORS5iQRRE: B0k qun 2fyithdsh phdet yHhany vaenzersured by using
2, 7-di brono-9, 9-di octyl -fluorene. This polyner is
GaFlearegspprespectirophotomet esubssannentBactheed by Hitachi
Eolyneric fluorescent substance 10 had a pol ystyrene

&duded Ronbbe- aumeagenmelrecithar Altiodds kit lsped®Bum of the
and a polystyrene reduced wei ght-average nol ecul ar
peilymeret £1Goréstimt T Sditddre @ § hgaPoh¥dBhreq.

esti mated from charged nononers is a random

copol yTiee podiyehelrie: FDh8FeEabhe SRRA d | { Sp
aspdeg??i Eed bel ow. 50 50 Exarrplﬁfebsrll <Evéé?8:ac{ F(rJHr]hES)PEE strong
fluorescente pr apar &N 0 9 r |.yti on.,of

pol yneric fIBorescen?wgd £ubkdeEBhe ngkﬁhgge&end}hs shown

in the following Table 1.

. Table 1

Polymeric fluorescent substance Fluorescent peak wavelength

(nm)
Polymeric fluorescent substance 1 , 416
Polymeric fluorescent substance 2 418
'Polyméric fluorescent substance 3 422
Polymeric fluorescent substance 4 450
Polymeric fluorescent substance 5 472
Polymeric fluorescerit substance 6 456
Polymeric fluorescént substance 7 4i6
Polymeric fluorescent substance 8 452
Polymeric fluorescent substance 9 570

Comparative example 1
<{Synthesis of polymeric fluorescent substance 10>

A polymer was obtained in the same manner as in Example

5 except that the replading



substance 5 was spin-coated on quartz, to forma thin
filmof polyneric fluorescent substance S. A thin
filmof polymeric fluorescent substance 10 was forned
in the sane manner. The wultraviolet visible

absor pti on spectrum and flgﬁiescent 81 spectrum of
these thin filnms were neas d by using a ultraviol et
vi si bl e absorption spectrophotoneter (UV3500
manufactured by Hitachi, Ltd.) and a fluorescent

speeﬂnombmbomeserdi(@,@-WM%&%M;W%ﬁ&&he to
(0]

Ltd.), respectively. For cal cul ation uor escent

3{ reagbbomad-bl, ¥aEe$EAY] - 448 exgitied at
mas_used?mThe grggibf 913§$§§£enf sggggréﬁgﬁé%gé&mmcalled
ﬁ@gyﬁéficmgxgbgggggégggﬁﬁgﬁFﬁ Cijgsa was divided by

t he absorption 0 obtai'n a relative val ue

of th I t, i it T rel ative val ue of

1 vor ceis BRILTREEN PILERELREn e Hfbd £2R0e 18 MR pRtystyrene
£%¢€§a.g§ S?Obgained in anBIe 5 was 8.8, and the S

Fer At ve e JYCFREBr BOLeRt PRt ¥Ry #as He 3X10° and a

I lc fluorescent supstance 10 obtained in
Bt *UGEST o TiBE - BV6 g0 mal vl caspimisie oF 4.5
>?E polzﬁg,Q-dioctylfluorene)> Poly( 9, 9 -dioctylf
Br endPenat UKt HiFR o f nthacpehymeFanAtimaied from charged
EXagpIe g exce & t hat usi ng onl ,
Bl in ﬁ&-’éég- P SKARALYM S for éﬂé the godargratio of repeating

Pql y(9,9-diactyl fluorene) obtained had a pol ystyrene
upgﬁécgé ﬁﬁmﬁﬁggﬁﬁﬁgﬂﬁpqiﬁ%cular wei ght was 4.3X 104

and a
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Example 11
<Evaluation of fluorescent propefty>

A 0.2 wt%® chloroform solution of polymeric fluorescent
substance 5 was spiln-coated on quartz, to form a thin film of
polymeric fluorescent substance 5. A thin film of polymeric
fluorescent substance 10 was formed in the same manner. The

ultraviolet visible absorption spectrum and fluorescent



pol ystyrene reduced wei ght-average nol ecul ar wei ght of
1.1 x105, <Production and evaluation of the device>
On a glass substrate on which an I TO film had been
made at a thickness of 150 nm according to a
sputtering nethod, a 82 filglhaving a thickness of 50
nm was fornmed using a sol ut (Baytron, manufactured
by Bayer) of
poly(ethylened|oxyth|ophene)/polystyrenesulfonlc acid

L3P @Brum ofdtliews thnd RiHens wene m@&sﬁ&*e@bﬁhslggta h®traviolet
10 mnutes on a hot plate. Next, poly(

9/ 365 ich loe tayHi sfdd eyt st s paiet rolp@ o ol i [
substance 1 were nlxgg at Emﬁglgﬁﬁﬂﬁgépg%S% @%ﬁESECtuIEd by

dHdaspiin- doed ef agd g E&ﬁé&é@@§n§oégéb? oﬁ%§%$ﬁ?$@ 3850

that the total anmount was 1 wt %

maviutgc tarddd § fi,abayt) 1 rther,
filmwas drledygﬁﬁﬁgg?'for ggﬁgghgé% ucgarcalculation

bf%ﬁ%ﬁeséaﬁe’sﬂf%@éﬂnb%f P&é.rf’a@%?n tlmfe\%%?itt%% at 350

at 0.4 nmas a cat
e Gt | P hrea o oae%‘é“%xﬂ%c?@e%raomm%agﬂnst
SR REnEER,ob LA f98lon TRl Bl it pERegaston ¢
L ) B TR e
curr et SRR FER P o feder Sehng' Geteoe tzaciodne
ﬂ@ﬂ?ﬁékiﬁﬂf¥ﬁ$¥e§g)nt substance 5 obtained in Example 5 was
8.8, and the relatlve value of fluorescent intensity of the
polymeric fluoréscent'shbsténce 10 obtéined in Comparative
Example 1 was 6.0.
Example 12 ‘
<{Synthesis of poly(9,9-dioctylfluorene)>
Poly(g,9—dioctylfluorene)wasobtainedinthesamemanner
as in Example 5 except that using only
'2,7-dibromo-9,9-dioctyl-fluorene as a monomer.
Poly(9,9-dioctylfluorene) obtained had a polystyrene
reduced number-average molecular weight was 4.3X10? and a
pqustyrene reduced weight-average molecular welght of 1.1
X10°, |
<Production and evaluation of the device>

On a glass substrate on which an ITO film had been made

at a thickness of 150 nm according to a sputtering method, a



[ [ ficiency of
3. 1 V. The device showed the maxi mum EL ef
0.94 cd/A and the maxi mum | um nance of 6920 cd/n®.
Exanpl e 13 {Production and eval uation of the device> A
pol ymer LED was produced in the sane manner as in

- di t he
Exanple 12 except that poly(9, 9-di octyl fl uorene),
pol gpmeri c 83 fluorescent su%ét ance 10 and the
polymeric fluorescent substance 5 were mxed at a

wei ght ratio of 63;27:10 and used, instead of use of

L3 havthgca ikl eRAEEE) o ANSh the il WIRLISa 14 Tutdi
ﬁuz?getécentgsu%st ance 1. c\J/o | tage was app ' e solution

reBay tesh , dﬂ&hﬁfacEQrQHV%gEbakhghg0&¥LZS;?PeLQ?E1of EL

Pol yneric fl uorescent e strength of =
l?u‘?‘%‘nfm eﬁil??%”@%xsﬁ‘?%ﬂéé%?éﬁs%bﬁﬁw%e@%ﬁua@wﬁzma by
%é%r %%/&%f |a§a(£ﬁ#§ﬁ’ ﬁl%’vﬁf-ggglﬁ-‘i%\%cﬁgi tsltg?&wﬁgfgn;hﬂ minutes
o 08 gty MERIor a0 i I Tnoseaas) and the
orene-co-9, 9-di octyl fl uorene) was

gh%{ngrg dfi§§§ L %n%%p]%pa%ge lnwggggnlpj.gee &x@epeight ratio

I ne

gin as m)norrers

éPaéO:% Onghe §PaPu§8§ﬁfﬂ%rﬁaaﬂeﬁet?ﬁﬁ;1;'ii;ﬁifi; prepared
t uorene a

%& LYhQ: b{he totaldl'u(r)lguXt was 1.5 wt%, to form a film having

& q.lel(c%Cnesdsl IOSE rgllljil: ulooroerrll?n C%‘ugrt%lei! octthyils]c lfli%rmerx:r?s dried at
80C for 1 hour under reduced pressure, then, lithium fluoride '
Wwas vapor-deposited at 0.4 nmas a cathode b"uffer layer, calcium
was vapor-deposited at 25 nm and alumintim was vapor-deposited
at 40 nm as a cathode, to produce a polymer LED. In any vapor
deposition, the degree of vacuumwas 1 to 8 X10°¢ Torr. Voltage
was applied on the resulted device, to give EL light emission
from Polymeric fluoresceht substance 1. The strength of EL
light emission was approximately in proportion to the current
density. |

The luminance of this device reached over 1 cd/m? at about
3.1V. The device showed the maximum EL efficlency of 0.94 cd/A
and the maximum luminance of 6920 cd/m?.
Example 13
<{Production and evaluation of the device)

A polymer LED was produced in the same manner as in Example

12 except that poly(9,9-dioctylfluorene), the polymeric



obt ai ned had a pol ystyrene reduced nunber-average

nmol ecul ar wei ght was 1. 7X105 and a pol ystyrene
-reduced wei ght -average nol ecul ar wei ght of 6.5X105.
<Production and eval uati on of the device> A polyner.
LED was produced in the sane manner as in Exanple 12

except that 83
pol y(9, 9-di i soanyl fl uorene-co-9, 9-di octyl fl uorene),
the 84 polyneric fluorescent substance 2 and the

agh nmeric fluorescent substance 8 were m xed at a
i éﬁi—” ePEPNS smbstazpeld himhdistts pohwhertc of Lusee8keant

poI%(9,9-dioctyIfIuorene) and the polyneric
f PP BaBentS sidrst mixedlat \oiweige tvea tapPbEesa 097t 1§ and used
resulted device, to give EL Iight em ssion from - ’

P ghead off bser ef qeoity ( SHMM@@yﬁflffbﬁeﬁbg a9 Y pBl ymeric
Lﬁfht eni ssi on ma%hngroxlnately |anropor_|on to tﬁe

paras cansiduybs £ urm nNEIGey i eache
over 1 cd/n2 at about 3. 9V. fﬁi“ﬁ%v?@gﬁéﬁgﬁgﬁ ?ﬁg geSUIted

weviimen Eo efifleCEENSY gRt Omif3i6A/ | ppm
| umi nance of 6234 cdl iR, Cbnpa%ati€£o@2§%%§@eg§é Fliorescent

shbadudideors .anghav alyaly tdhe e ol ymer
LED was produced in theqg;éyﬁng%ugﬁaﬂﬁn?P€§£h%¥éwa§2
apeepikimadiignliy - di oct | yor.ene s_used,

instead of 82e 0 6%%?%6§g?d§%c%%§f u%?%ﬂ%?gﬁﬂalFﬁe

o TS A A AR i G [ o aooue
£M2% 5Tk de9ce showed the maximum EL efficiency of 1.71 cd/aA
and the maximum luminance of 6087 cd/m?.

Example 14

<Synthesis of

poly(9,9-diisocamylfluorene-co-9 r9-dioctylfluorene)>
poly(9,9-diisoamylfliuorene-co-9 9-dioctylfluorene)

was obtained in the same manner as in Example 5 except that

using, as monomers, 2, 7-dibromo-9,9-diiscamyl-fluorene and

' 2,‘7-dibromo—9,9-dioctyl—fluorene at molar ratio of 1:1.

poly(9,9-diisoamylfluorene—co-9,9-dioctylfluorene)
obtained had a polys tyrene reduced number-average molecular
weight was 1.7X10° and a polystyrene i'educed weight-average
molecular weight of 6.5X10°5,
{Production and evaluation of the device)
A polymer LED was produced in the same manner as in Example

12 except that

poly(9,9—diisoamy1f1uorene—co-9,9—dioctylfluorene), the



[ [ ity of EL Iight
ol y(9,9-dioctylfluorene). The intensi
gniggion was approximately in proportion to the hed
current density. The |unminance of this device reache
over 1 cd/nR at about 4. 6V. The device showed the

[ I Ci d the maxi mum
xi mum EL efficiency of O. % cd/A an
rﬁninance of 749 cd/n2. The8 olyneric fluorescent
substance of the present invention shows strong

fl ugrescence and/ or excellent charge transporting

Merds, £ nelr eace be sudbed aide ARhY @5 o¥9meric uorascent
Pfgﬁ?lenitting mat eri al and/ or a charge ?raﬁsportlﬁb

mEtbFtancef drwand yite dED. a The il WIR' £ o%lsgg[:)gslgiﬁgand used,

substance of the present invention can a

| [ | ar
tnategd dHueAELIpo I$Lapbcrf PRy QLARNLG SOl L 1 .
2e||, Zn or ganic é%ﬁ?%g%ductor F%r %ﬁagﬁPES a € polymeric

: : i thin film
SESént ry al onduct i v
gjmr ’@im pm&%&a io.btvglgtreaogceb)yqﬁlqpé) 18& on the resulted

Fﬂﬁﬁﬂﬁﬁj‘10'%&%%rFicfﬂéhﬁug@igggsafgﬁg$_égﬁ%&%¥3£;§%§heescent

and high electolumng&scen ( i ah f a
i tahl | i ed as back-1ight o
PR T A B B anide
for illumnation, and a display

apbYestifha thang f o.m : sti

dovt oo uch s ' HERPAAAT o pihe eRrseqfeden igge

Of  Ofn Aty B4, %ng ahe like. 86 What is cllalrre , S

1 AhoRmrhardy ok g”ﬁegtﬁf‘e‘%‘?ﬁﬁh?}ﬁﬂ?a cd/m* at about

' sta

ﬁlﬂ@[Qﬁﬁ?ﬁ%%ic%ﬁségﬁeaoéﬁeznaximunlEL efficiency of 0.93 cd/a
pol ystyrene reduc

and the maximum luminance of 6234 cd/m?.

Comparatiﬁe example 2

<Production and evaluation of the device>

A polymer LED was produced in the same manner as in Example
lzexceptthatonlypoly(g,9-dioctylfluorene)wasused,instead
of use of poly(9,9—diocty1fluorene) and the polymeric
fluorescent substance 1. Voltage was applied on the resulted
device, to give EL light emission from
poly(9, 9~-dioctylfluorene). The intensityof EL light emission
was approximately in proportion to the current density.”
The luminance of this device reached over 1 cd/m* at about

4.6V. The device showed thelnaximunyEL efficiency of 0.09 cd/A

and the maximum luminance of 749 cd/m?.
The polymeric fluorescent substance of the present
invention shows strong fluorescence and/or excellent charge

transporting properties, and can be used suitably as a



nunber - aver age nol ecul ar wei ght of 103 to 108, which
conprises one or nore repeating units of fornmula (1):
Rl R2 R4 R3 (1) wherein Rl, R2, R3 and R4 each

i ndependently represent a gﬁgrogen atomor a
substituent, and at | east of RI, R2, R3 and R4 is
a group sel ected from al koxy- groups, aryl groups
substituted w th an al koxy group, aryloxy groups and

arLyget k@?ﬂtﬁﬂ.ﬁﬁrﬁﬁatef‘ﬂgl Mg A %ﬁaf%@@ér{%oéﬂ:fﬁg Haterial

formula (2) 2) wherein Art resen

Of b F B EYmEF i f 1 ‘&'Hén{h%tlﬁrge)lfi‘%f W%E&(slc)(f‘} ana bshtance of the

repeating unit of f

it f R9 6
%?%ﬁﬂﬁa%nﬁ@%cﬁéﬁﬁé FRAdIAY S rEsEAT Logpgum Mater al
rom ups having 1 to 20 carbon
P T %tregdﬁ & BT el B PRE=A1ro801 Eangas tamofer organic

Ik haV| 1.tg 20 carbon atons,

3& @ﬁ Ly psa HAGF AL 2Lt S0B0CEAABER1VAL SRgn £1lm.
Iam no ro having 1 to 40 carbon atons, aryl

P BET h&i 38“?36 kP cab baknad ob¥, uaippokhigr pedymeric

2 ving 6 to 60 carbon atons, arylsilyl groups having

BETES Ceirth SR iGHRCe FRousi heweyroebtatavand Bigb 60

carbon_atons, arylal kyl groups havi ng
electoluminescerit effic:.ency Therefore, the polymer LED can

be suitably applied as back-light of a liquid crystal display
device oralight source in curved or plane formfor illumina.tion .
and a display device such as a fl&t panel display of segment

type or of dot matrix, .and the ‘1ike.



7 to 60 carbon atons, aryl al koxy groups having 7 to 60
carbon atons, arylalkylsilyl groups having 7 to 60
carbon atons, arylal kyl anmi no groups having 7 to 60
carbon atons, arylal kenyl groups having 8 to 60
carbon atons, arylal kynyl gr@&ps . having 8 to 60
carbon atons, nonoval ent heterocyclic conpound groups
having 4 to 60 carbon atons and cyano group; i and j
‘each independently represent an integer of 0 to 4, k
reRsesent s1adnelgntgger of 0 to 5, h represents an
integer of 1 to 2; when i is 2 or nore, a plurality
of Res may be the sanme or different; when j is 2 or

nore, al phuyclynierof £ RA6raRyche dutss thaite ShoWihbeR¥rescence
; when k is 2 or nore, a plurality of Rios may be the

sanetbe gdblifiarethte and HviiY & PoRstPrdhd® FBIubEA
connected to forma ring; and further, when one or
nmieb et - B¥etragimol6cal gk Owdi G0 I NoAGo a0 alWdich comprises
chain, one or nore of a nmethyl group, nethylene group
aowmlgebhi Nergr edpeadinlg ity dM&E Anivla chej N maybe

substi t ut th a group containing a hetero atom
formula (7). (7) wherein, R11 and R12 each

i ndependen represent a group selected from alkyl

gr oups hav 1 to 20 carbon atons, al koxy groups
having 1 carbon atons, al kylthio groups having 1

to 20 ca oms, al kyl si K¥I grooups having 1 to 60
" | ' . [ 1 4 b
SOPDI AR, | & S¥n T LA HI o rbBrE8ehY ¥8Y arogen

atonms, ar car

AL YR ¥Yr 95 OLRSs PRLLAELE LRa5%+CaERYT 3 r R, R,, Rs and R.

is a group selected from alkoxy groups, aryl groups substituted
with an alkoxy group, aryloxy groups and arylalkoxy groups,
and one or more repeating units of formula (2):

-Ar;- (2}
wherein Ar; represents a different group from that of formula
(1), and the repeating unit of formula (2) is selected from

repeating units of formula (6):

( Rﬂ)i ( Rg) i
(OO
Q

(P 6)

wherein, Rg, Ry and R;q each independently represent a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy



arylailyl groups having 6 to 60 carbon atons,

arylam no groups having 6 to 60 carbon atons,

aryl al kyl groups having 7 to 60 carbon atonmns,

aryl al koxy groups having 7 to 60 carbon atons,

aryl al kyl silyl groups havinggZ to 60 carbon atons,

aryl al kyl am no groups having 7 to 60 carbon atons,

aryl al kenyl groups having 8 to 60 carbon atons,
agybabky hyk iggoupsohavi earbdnt & tekhsCaldiy 1AHIGS groups having
nonoval ent heterocyclic conmpound groups having 4 to

60 tardprafn ity A1KydsAUR1 JravwpsLhadihy 1 to 60 carbon
i ndependently represent an integer of 0 to 3; when a

| at3mer, alldfkamindytbabisthaindil o 08 ¥akeonet SE'E a®¥% 1 groups
different; when b is 2 or nore, a plurality of Rl2s

nayvhagtdeosaeagbotl 4 @M Nbry1lody @FoliPshafidy é tP60 carbon
R12 nay be connected to forma ring; and further,

vaesmenearyl SV L1 GfrRids havithy bStd 6@ 84PHEANE Bbh Nthrylamino
an al kyl chain, one or nore of a nmethyl group,

ngrbybeNRagiayP 68%0abd BRrBOREC adbfid) @93kl BE-ddifs having
al kyl chain maybe substituted wth a group containing

a7 hes e3® cAryan oM ,a a1 koky Nroups haMihgR?140 B0 carbon
(10) wherein, R21 represents a group selected from

abkyhsQr aupialRkyilagd 1yl igrcipLHDAhAIDPE: 0 K@X¥bon atoms,
groups having 1 to 20 carbon atons, al kylthio groups

hayy D@lkiyDarRdneadPedp AtHE.n pTkiyd S0 ¥hrBbAWISoms , arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group: i and j each
independently represent an integer of 0 to 4, Kk represents
an integer of 0 to 5, h represents an integer of 1 to 2; when
iis 2 or more, a plurality of Rgs may be the same or different;
when j is 2ormore, aplurality of Rgsmay be the same or different;
whenkis 2ormore, apluralityof Rjpsmaybe the same or different;
two or more of Rg to Ry may be connected to form a ring; and
further, when one or more of Ry to Rjp is a group containing
an alkyl chain, one or more of a methyl group, methylene group
andmethine groupconstitutingthe alkyl chainmaybe substituted

with a group containing a hetero atom,

formula (7):



having 1 to 60 carbon atons, al kylam no groups havi ng
1 to 40 carbon atons, aryl groups having 6 to 60
carbon atons, aryloxy groups having 6 to 60 carbon
atons, arylsilyl groups having 6 to 60 carbon atonms,
aryl am no groups having 6 tog8®0 carbon atons,
aryl al kyl groups having Ito 60 carbon atons,

aryl al koxy , groups having 7 to 60 carbon atons,
arylalkylsx:,hjgroups having 7 to 60 carbon atons,
aryl al kyl arm @roups having 7 to 60 carbon atons,
aryl al kenyl 5 oups having 8 to 60 carbon atons,

aups having 8 to 60 carbon atonms,

nonoval ent \_- geycl i c conpound groups haV|ng 4 to
60 carbon atonsfand cyano group; g represents an
integer of O tof{2, when g is 2, a plurality of R21s
may be the sa{gq different; a plurality of R21ls may
be connect ed t'o ﬂn1a ring; further, (Ghen R2Z1 is a

%%ﬁﬁ Con wrn an a!K%Hgghaln OQEr%bﬁggﬁiéﬁgﬁaupselected

be substituted with

nStltf ﬂ the gz chaj n

SEOPBUB b SR BeLRGrh YR Gl HRPONP§ WS e iR groups
0 d I 11 X3 X4 X2 wh

a%a%%gaﬁam 20 R I9Rs £ BN N0 ERRPS drisEtng 1 to 20

f [ k 1 to 20 b t | k

F3then Yhofho Sleyls T%ar%%uaﬁoﬁé‘%%k%%m Siahsn atoms,

ha%/%yg%m%ég@%%‘ﬁ% b@E‘nSth{r&o ca tlmcic’rlx!a omgro%psl S%LB% having

aryl al kyry ‘tﬁ

6 to 60 carbon atoms, aryloxy groups having 6 to 60 carbon atoms,
arylsilyl groups having 6 to 60 carbon atoms, arylamino groups
having 6 to 60 carbon atoms, arylalkyl groups having 7 to 60
carbon atoms, arylalkoxy groups having 7 to 60 carbon atoms,
arylalkylsilyl groups having 7 to 60 carbon atoms,

arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and c¢yano group; a and b each
independently represent an integer of 0 to 3; when a is 2 or
more, a plurality of R;;s may be the same or different; when
b is 2 or more, a plurality of R;;s may be the same or different;
two or more of R;; to R;; may be connected to form a ring; and
further, when one or more of R;; to Rj;; is a group containing

an alkyl chain, one or more of a methyl group, methylene group



al kyl am no groups having 1 to 40 carbon atons, aryl
groups having 6 to 60 carbon atons, aryl oxy groups
having 6 to 60 carbon atons, arylsilyl groups having
6 to 60 carbon atons, arylam no groups having 6 to 60
carbon atons, arylal kyl grougg having 7 to 60 carbon
atons, aryl al koxy groups having 7 to 60 carbon atons,
aryl al kyl silyl groups having 7 to 60 carbon atons,

alayidahdyh Bité e oUp@HISs 1itit fith o the aA&kyaadein AbYBe substituted

aryl al kenyl groups having 8 to 60 carbon atons,

amyiltal ky ooy QestABYing aBnéeeBO S8HRAON at ons,
nonoval ent heterocyclic conmpound groups having 4 to
6@ caaidden @ty and cyano group; o and p each

i ndependently represent an integer of O to 4; when o
is 2 or nore), a plurality of R22s may be the sane or
different;NwheN p is 2 or nore, a plurality of R23s
may be the or different; 91 two or nore of R22
and R23 nnected to forma ring; further, when
one or noré\ R22 and R23 is a group containing an

al kyl chai[@q jne or nore of a methyl group, nethyl ene
[
i

group and ne group constituting the al kyl chain

may be subs teed with a group ggytaining a hetero

atom X2 represents a group selected fromO0, S, NR24
aWHeSeRIs R TeRT efif bela gXoMD srikerehed frop aHiept exenps having
a_group selected fromN and CGR27; and R24 to R27 each

i holeD @NaeRFPIN Adisse ALYy FEPURS havtiqw frben2@ carbon atoms,
h¥drogen_aton1 al Kyl groups having 1 to 20 carbon

aPOKE L tRLP O%p R SaVARhY tB20 FaPamabemsat abkylsilyl groups
ar%lalkyl groups having 7 to 60 carbon atons and
nBRBVALFeht TR &b EERAN EteBspoarkydapdpe BaeURg bavéng 1 to 40

carbon atoms, aryl groups having 6 to 60 carbon atoms, aryloxy
groups having 6 to 60 carbon atoms, arylsilyl groups having
6 to 60 carbon atoms, arylamino groups having 6 to 60 carbon
atoms, arylalkyl groups having 7 to 60 carbon atoms, arylalkoxy
groups having 7 to 60 carbon atoms, arylalkylsilyl groups having
7 to 60 carbon atoms, arylalkylamino groups having 7 to 60 carbon
atoms, arylalkenyl groups having 8 to 60 carbon atoms,

arylalkynyl groups having 8 to 60 carbon atoms, monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
¢yano group:; ¢ represents an integer of 0 to 2; when g is 2,
a plurality of R; s may be the same or different; a plurality
of Rz1S may be connected to form a ring; further, when R,; is

a group containing an alkyl chain, one or more of amethyl group,



60 carbon atons and wherein the total anount of
repeating units of fornmula (1) 1is 10 nold or nore and
90 nold or |ess based on the total anmount of
repeating units of formulae (1) and (2). 2. A

subst ance according to O aingd wherein the repeating
unit of fornmula (1) is selected fromrepeating units
of formula (4): (4) wherein R5 represents a group

sakenyadnlr govapkada ﬂlﬁaQ%ﬁ.&xé’@i‘bﬁg dod $t L ERREYhe alkyl chain
atons, aryl groups having 6 to 60 carbon atons,

am;hraﬂak)éutgiﬁlmtéﬁi‘ﬁﬂm & §Bofp é‘(ﬂi@ihﬂ%@h@%@ro atom; and
nonoval ent heterocyclic conpound groups having 4

6R, chs boolatesa; FRofA20r apeSENt s an integer of 1 to 4,
and when nis 2 or nore, a plurality of ORSs may be
tbe Sommuda ditfifjarent, or formula (5): OR6) 1 (5)
wherein R6 and R7 each i ndependently represent a group
sel ect ed ﬁE m al kyl gr gp%LhaV|ng 1 to 20 carbon

atons, aryl “¢grooups havi pto 60 carbon atons,
aryl al kyl groupg-haw,ng to 60 carbon atons and
nonoval en et efocyali c npound groups having 4 to
60 car s an integer of | to 5 ,
m represe ege 1to 3; and when 1 is 2 or

more, a plurality”8f OR6s may be the daike or
dihéecent r,2RHaW)ISB a0 i%d?e;?én&@ﬂ@ly represent a group selected

from alkyl groups having 1 to 20 carbon atoms, alkoxy groups
having 1 to 20 carbon atoms, alkylthio groups having 1 to 20
carbon atoms, alkylsilyl groups having 1 to 60 carbon atoms,
alkylamino groups having 1 to 40 carbon atoms, aryl groups having
6 to 60 carbon atoms, aryloxy groups having 6 to 60 carbon atoms,
arylsilyl groups having 6 to 60 carbon atoms, arylamino groups
having 6 to 60 carbon atoms, arylalkyl groups having 7 to 60
carbon atoms, arylalkoxy groups having 7 to 60 carbon atoms,
arylalkylsilyl groups having 7 to 60 carbon atoms,

arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; o and P each
independently represent an integer of 0 to 4; when o is 2 or
more, a plurality of R,;s may be the same or different; when

P is 2 or more, a plurality of R;;s may be the same or different;



a plurality of OR7s may be the same or different. 3. A
substance according to claiml or 2 wherein the
repeating unit of fornula (2) is selected from
repeating units of formula (6). 4. A substance
according to claiml1 or 2 whgnein the repeating unit
of formula (2) is selected fromrepeating units of
formula (7). 5. A substance according to claim1l or 2

WERH Sirind P& o EFIE AhidTY,; MR Be Qlfmﬁe?%l)da\:c(g %&Eﬁl% Eﬁ&&?t &hrther,

fromrepeating units of formula

Swheh aRE G GREFL NEF tRQ, CArdd 'R,L :Qé & Wﬁ@bﬁfﬁning an alkyl
) ec

repeating unit of fornula ( is se ted from

r SRESH |, Bt i 1@ of ARy 1 GEbup , ‘me fhPPLXERrdUPRhd methine

emtting device conprising a pair of electrodes

\(/:\%i?@@é efoRé t 2ButNRgerRE0L PiF Bt ERLEn aha et?éts% Hfuted with a

ch is transparent or semtransparent and east

oth H¥nt HAidd Athé B¥AS QYWY | %E&‘MN‘E@? %ou selected
£ AR

fTuorescent substance according to any one o _
1f1t:9m60g| §poﬁeﬁ2p%ﬂ@%ﬁzgﬁgﬁ :el lﬁgt £9§e§a éﬁCl‘ﬁ :Ell?a’éaﬁgndently

according to Caim?7 wherein a [ayer conprising

LERE & b3eftaROSEGM A 2hBBELRNS! )
el ectrode a%g t eslight enittingalgﬁgrR?ucﬁﬁﬁ g%‘?ﬁ%RT7eaCh

| BY&EpERABAL 4 NEbpfe SOMEUCHEBEP R ViR e b T4 2 rdfen atom,
sai d el ectrode. 9p A devicé according to daim?7 or %e
VAIBER] NgPoup SNAR AN to 20 carbon atoms, aryl groups having
6 to 60 carbon atoms, arylalkyl groups having 7 to 60 carbon
atoms and monovalent heterocyclic compound groups having 4 to
60 carbon atoms

and wherein the total amount of repeating units of formula (1)
is 10 mol% or more and 90 mol% or less based on the total amount
of repeating units of formulae (1) and (2).

2. A substance according to Claim 1 wherein the repeating

unit of formula (1) is selected from repeating units of formula

(ory
~O- @

wherein Rs represents a group selected from alkyl groups having

(4):

1 to 20 carbon atoms, aryl groups having 6 to 60 carbon atoms,
arylalkyl groups having 7 to 60 carbon atoms and monovalent

heterocyclic compound groups having 4 to 60 carbon atoms; n



| ayer having a thickness of 2 nmor |less is disposed
at |l east between one electrode and the |ight emtting
| ayer such that the insulation layer is adjacent to
said el ectrode. 10. A device according to any one of
Cains 7 to 9 wherein a |laygp conprising an el ectron
transporting conpound is disposed between the cathode
and the light emtting |layer such that the |[|ayer

CPEPireSkend sa At ieAlddit (JRNSRY 4 ;NG IPTRUNG i S5 2 or more, a
adjacent to said light emtting layer. 11. A device

apCairaligyt @FANR;8NMa9 bel &S shnled ot W dfend, | ayer
conprising a hole transporting conpound is di sposed
berwesmmbha qmgde and the light emtting |ayer such
that the 94 |l ayer conprising a hole transporting
conpound i s adja ) to said light emtting | ayer.

: sdrlce conprising a pol ymer 1ight

¢e according to any one of Clains 7 to
egnent di splay conprising a polyner |ight
Jevi ce according to any one of Clains 7 to

emtting
11. 1_3. A

11. 14.\A Mot matrix display conprising a polyner
light enitting device according to any one of C ains
7 to 11.7115\y A liquid crystal display conprising a

pol yner Gq %ﬁ emtting device acqgﬁding to any one of

Claims 7 to as a back- |ight.
wherein Rs and R; each independently represent a group selected

from alkyl groups having 1 to 20 carbon atoms, aryl groups having
6 to 60 carbon atoms, arylalkyl groups having 7 to 60 carbon
atoms and monovalent heterocyclic compound groups having 4 to
60 carbonatoms; 1lrepresentsanintegeroflto5, mrepresents
an integer of 1 to 3; and when 1 is 2 or more, a plurality of
ORgs may be the same or different, and when m is 2 or more,
a plurality of OR;s may be the same or different.

3. Asubstance according to claim 1l or 2 wherein the repeating
unit of formula (2) is selected from repeating units of formula
(6).

4. A substance according to claim 1 or 2 wherein the repeating
unit of formula (2) is selected from repeating units of formula
(7).

5. Asubstance according to claim 1 or 2 wherein the repeating
unit of formula (2) is selected from repeating units of formula

{(10).
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6. Asubstance according toclaim 1 or 2 wherein the repeating
unit of formula (2) is selected from repeating units of formula
(11).

7. A polymer light emitting device comprising a pair of
electrodes composed of an anode and a cathode at least one of
which is transparent or semitransparent and at least one light
emitting layer comprising a polymeric fluorescent substance
according to any one of Claims 1 to 6 disposed between the
electrodes.

8. A device according to Claim 7 wherein a layer comprising
a conducting polymer is disposed at least between one electrode
and the light emitting layer such that the layer comprising
a conducting polymer is adjacent to said electrode.

9. A device according to Claim 7 or 8 wherein an insulation
layer having a thickness of 2 nm or less is disposed at least
between one electrode and the light emitting layer such that
the insulation layer is adjacent to said electrode.

10. A device according to any one of Claims 7 to 9 wherein
a layer comprisinganelectron transporting compound is disposed
between the cathode and the light emitting layer such that the
layer comprising an electron transporting compound is adjacent
to said light emitting layer.

11. A device according to any one of Claims 7 to 9 wherein
a layer comprising a hole transporting compound is disposed

between the anode and the light emitting layer such that the
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layer comprising a hole transporting compound is adjacent to said
light emitting layer.

12. A flat 1light source comprising a polymer 1light
emitting device according to any one of Claims 7 to 11.

13. A gegment display comprising a polymer light emitting
device according to any one of Claims 7 to 1l1.

14. A dot matrix display comprising a polymer light
emitting device according to any one of Claims 7 to 11.

15. A ligquid crystal display comprising a polymer light
emitting device according to any one of Claims 7 to 11 as a back-

light.



