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The present invention relates to a polyneric fluorescent substance, a
-polymer light emtting device (hereinafter, referred to as pol yner LED)
containing the sane in an light emtting |layer, and a device using the

sane. Descsdphimit ©f i teREEE AP ISHBETANGR ARDT POLRUERBLEGHE- %m@mm hi gher
nol ecul ar wei ght (polyneric fluorescent substance) are variously
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light-emtting layer in alight-emtting device by an appli
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whi ch can be used in a polymer LED as a light-enitting mat erlal 156‘159 charge
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Description of the Related Art
Light-emitting materials having higher molecular weight
(polymeric fluorescent substance) are variously investigated
since they are soluble 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, polyphenylene
derivatives and the like. For example, Japanese Patent
Application National Publication (Laid-Open) No. 11-502248 has
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



An ob ject of the present invention is to provide apolyneric fluorescent
.Substance containing a specific phenylene structure and show ng strong

fl uorescence and/ or excellent charge transporting property, and a pol yner
LED of high performance which can be giriven at |ow voltage with high
-efficiency using this polyneric fluorescent substance. The present

i nventors have intensively studied and resultantly found that a polyneric
fluorescent substance showi ng fluorescence in the solid state and having a
pol yst yr ene gusthpced Specidicaddyage canadamen oficd §hmesfofl ¢ iphenod.aming ei n
t he substance contains one or nore repeating units of fornula ( 1 ) and one
or nore repeatd ng-subist idlutiedr kekphenylene shoswenplbhyedl udwsithece atd/ or
excel l ent charge transporting property, and a polynmer LED of high

per f or mance tbE golgarehenabrendenl atontalvbhy a2)e5 wiialkoghpbénvienacy is
obtained by using this polyneric fluorescent substance, leading to

conpl eti on afopdigymEes snthiasvenenyphe nSUMMERYhER e HEy T NVENE | N plleemat hgned he
present invention relates to [1]~[18] bel ow. 3] 1] A polyneric

fl uor escent tsithsitapToene lemad el |1Lidvee deare dbeem kimowso|(iISyrdttetei aMe treehs ng a
pol ystyrene reduced nunber-average nol ecul ar wei ght of 103 to 108, wherein
t he subst ancmicortod nsp onkO6&D (WAES Yy ppeating units of forrmula (1) and one
or nore repeating units of formula ( 2 ) and the total anobunt of repeating
units of formul a @hob$edbofithtmreseniandnfDonilstbaproetde basddmemride
total anmount of repeating units of fornulae ( 1) and (2): Rl R2 R4 R3 (1)
(wher ei n, RIElddkedS=mindsils traapre soon t @inhng naleppadefilEyphehydlengen at om or
a substituent; at least one of Rl, R2, R3 and R4 is a group selected from
al koxy groupstructute garodipshowtdrsd i ¢ titenlg e Lhonasaéhkoayagdgop, eacglldent
groups and aryl al koxy groups) -Arl- ( 2 ) (wherein, Arl represents a

di fferent grahgrde anrdrisgporfidgromdpertty, )anddai poaymeoupEbebéchddhf rom
substituted phenyl ene groups (having one or nore substituents other than

al koxy groupserfonnangewisichubsdn the edriweh ah hbkoxylgagepwishyhdah groups
and aryl al koxy groups), substituted stil bene groups (having on a benzene
ring one or efffisciproepsusiectleds fpohymaeigr fliporescent substance.

The present inventors have intensively studied and
resultantly found that a polymeric fluorescent substance
showing fluorescence in the solid state and having a polystyrene
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]~[18] below.



4 consisting of al koxy groups, aryl groups substituted with an al koxy
.group, aryl oxy groupsand aryl al koxy groups), distilbene group, condensed

pol ycyclic aromati ¢ conpound groups, condensed pol ycyclic heterocyclic
conpound groups, aromatic am ne conpajyind groups, and groups of fornula (3),
-Ar2-Ar3-Ard4- ( 3 ) (wherein, Ar2, Ar3 and Ar4 are groups different from
those of formula ( 1 ) and represent each independently an aryl ene group or
a dival ent heterocyclic conpound group)) . [2] The polyneric fluorescent
subst ance aclcht & RgLYBerif %??F?Ih‘g subsdanaey shewingrfHeerasraenss in
selected fromrepeating units of fornmula (4) or (5): (wherein, RS
represents athp §0piddtaieanitsivin%dPodysiiyreng ragused qumbelradRragens,
aryl groups having 6 to 60 carbon, atons, arylalkyl groups having 7 to 60
car bon at onshekrcyemD it pEt L odpclPc wheFedadtheosiphs hancarantalesy
carbon atons; n represents an integer of 1 to 4; and when nis 2 or nore, a
plurality oforGRSY Mmgrecreprating writsfofrfarpulas(bReand onespr( weaeei n,
R6 and R~ represent each independently a group selected from al kyl groups
havi ng 1 to pepeatinguadssof farpulgr panfdnafosalammnaefereaning
aryl al kyl groups having 7 to 60 carbon atons and nonoval ent heterocyclic
conpound gr oupsthaf rprmulna 60L kakhok0 ekt ;o mawe cxrdhit X0 arlhteyekess 1
to 5; mrepresents an integer of 1 to 3; when 1 is 2 or nore, a plurality
of OR6s nmy asedheomnsdhne ¢otalf Amount; ofhcapaating vnihsref Lophytaei (i) of
OR~s may be the sane or different) . [3] The polyneric fluorescent
substance acamd diap:to [1] or [ 2 ] wherein the repeating unit of fornmula (
2 ) is selected fromrepeating units of formula (6), Ra~i ~ Rsl. J N h (
Rio) k (6) (wherein, Ra, RO and RLO represent each independently a group
sel ected fronwﬂlk¥g groups having 1 to 20 carbon atons , al koxy

R, Rg

(1)

(wherein, R;, R;, R; and R, represent each independently a

hydrogen atom or a substituent; at least one of R;, Rz, R; and

Ryis agroup selected fromalkoxy groups, aryl groups substituted

with an alkoxy group, aryloxy groups and arylalkoxy groups]
-Ar,- (2)

(wherein, Ar; represents a different group from that of formula
(1) and is a group selected from substituted phenylene groups
(having 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



6 groups having 1 to 20 carbon atons, alkylthio groups having 1 to 20
.carbon atons, alkylsilyl groups having 1 to 60 carbon atons , al kylam no
groups having 1 to 40 carbon atons , aryl groups having 6 to 60 carbon
atoms , aryloxy groups having 6 to 6Q, carbon atoms, arylsilyl 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 atons, aryl al koxy groups having 7 to
60 carbon at ons, | silyl groups haV|ng 7 to 60 carbon atons
arylalkylan1ﬂ@ngl% Hﬁéi%kkqxx(Snﬂyp§arB§N1a9§ﬁﬁpSaﬁypﬁFkéﬁyﬁdiéﬁbsan
having 8 to 60 carbon atons, arylal kynyl groups having 8 to 60 carbon atons
, nDnovaJentathEYGG?@D(ﬁﬁth@ﬁnﬁnogpsm&d¢mml@bkqu@r@@P@dnﬁﬂﬁtﬁkh%ﬂeand

cyano group . i and j represent each independently an integer of 0 to 4 ; k
represents agréwpegeendénsedopslynycdprescamatis compgandoroups.2; when
is 2 or nore, a plurality of R8s may be the same or different; when j is 2

or nore, a ptondé¢nsegdopoRpsyahycbretémocymdiorcanpéendngrovben aromaior
nore , a plurality of Rlos may be the sane or dif f erent ; R8 to Rl o may
be connect edambné ocompoundggrbupsheandwgeauid pé Rosmada 4 3gr.oup cont ai ni ng
an al kyl chain, one or nore of a nmethyl group, nethylene group andnethine
group constituting tAeahkyHAmbai n may be sub&)tuted with a group
containing a hetero atons [4] The polyneric fluorescent substance accordi ng
to [1] or ( ewhemhbneidrihdmeprdtAngame groupsoddfiferen2 from thbeetefl
fromrepeating units of formula (7), 7 R-1~a Rz) b (7)) wherein, Rl1 and
R12 represenformghai (e parddeeplrgsanyreaph sigldGepentién vy arkacydeoepgroapi ng
1 to 20 carbon atons , al koxy groups having 1 to 20 carbon atons, alkylthio
groups havi ngrlat @i?8leatbhatarotyclakkgbmpbyindggromp )daving 1 to 60 carbon
atonms , al kylam no groups having 1 to 40 carbon atonms ( aryl groups having
6 to 60 carbbalaThespolamegrixyfdnouvpschati sgbs tamce) acaohwiing dits [11]

aryl silyl groups having 6 to 60 carbon atons , arylam no groups having 6 to
60 carbon atwhereénythékyepgatdpg baiitngf7 foemdd acdrljord satserimctad/ |fatdooxy
groups having 7 to 60 carbon atons, arylalkylsilyl groups having 7 to 60
carbon at onsyepegtahgybaitsoogr Gopmubavidg Brt d 59C car bon at ons,

aryl al kenyl groups having 8 to 60 carbon atons , aryl al kynyl groups havi ng
8 to 60 carbon aton% noval ent heterocyclic conpound groups having 4 to
60 carbon atoms and‘cyarfongroup; a and b represent each independently an
integer of 0 to 3; a |s 2 or nore, a plurality of Rils nay be the sane
or different; whe nore, a plurality of R 2s nay be the sane or
different; R11 to RI y be connected (@b forma ring; further, when Rl1 to
R12 are a group contalnlng an al kyl chain, one or nore_of a neth | group
met hyl ene groﬁﬂ1 %u?%HQﬁﬁ?qﬁﬁnﬂ|3§R49ﬁf?¥ﬁ92ﬁ@yfr°mSa%hﬁ}ngﬁa9pﬁe

bstituted with t het tom. [5 |
{1 uor escent é“asgvinﬁr"”?eﬁ"f’%rﬁ'ar”x't% T G 52Ut PBVARENG T BOaE PRl 1

g£4fg£gula (ago&s, ary Sik%? B&%ﬂb&eB%%EHEJ%”PtS 0%4& ékéég §§QS~ ¢
monovalent heterocyclic compound groups having 4 to 60 carbon

atoms; n represents an integer of 1 to 4; and when n is 2 or

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



( Rrs~ d (8) (wherein, R13 and R16 represent each independently a group
.sel ected fromal 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 atons,
al kyl silyl groups having 2 to 60 carbgn atons , al kylam no groups having 1
t0 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 havi g to 60 carbon atons, aryl al kyl groups
having 7 to 60 carbon 13 l.al koxy groups haV|ng 7 to 60 carbon atons,
aryl al kyl silyl groups g7 td 60 carbon atons, arylal kyl am no groups
having 7 to 60 carbon 5 ( aryl al kenyl groups having 8 to 60 carbon
atons , aryl al kynyl ups having 8 to 60 carbon atons ( nonoval ent

het er ocycl i ¢ conpg poups having 4 to 60 carbon atons and cyano group; c
and d represent eac dependently an integer of O to 4 ; when c is 2 or
nore , a plurality of] RI3s nay be the sane or different; when d is 9 2 or
nore, a plurality of s may be the sanme or different; one or two of
substituents on a be gnring are groups seleghed fromthe group

consi sting of al koxy groups, aryl groups substituted with an al koxy group,
aryl oxy groups and aryl al koxy groups ; R14 and R15 represent each

L0 20" car bon’ APTHE L1 15 BhePRaRPRD SECToL MY ¥ 5?9?‘%}?2% 9 !
h

aroups et g k5,02 GRG0 84905 1 PRI ELPRly URLELOSUAL CEAIROMVL A4 0172

form a 11 00iq [t LIPlea Wi UL 0oBYS 3481250680 £80L ALY G, 2 Lilon

chai n, one or nor e ene~group afd net hi ne group
heter o at omP o 'ﬁL"°9@Waﬁsﬁ‘ﬁﬁh??ﬁ%§§§%%%?t@%%\%%lﬂ% SRR o
Fepenting urld EQ?P°F“’%+99 o EopfestREGUfutedodr ok RESH) Wigdifents
navi ng 1 to b HaEr %afﬁﬁsh?dif’ R i eiﬁéﬂ%{a&q?fc £/ pageors

atons, al kylré%}%egrtglépg mgvépq}ljkfj%&%& CWH&%nm Q@’orakl%fﬂ S a%onpg}’ons,

having 1 to car bon a am no' groups havi ng

aryl groups hav 6 to 60 arbon ato | ox roups haV|n 6 to 60

ca?bog at gm; £ %}?%1 ﬂe}%/l epss"‘H‘}f(n% %if%é/%%nécqa?bonpat ons gar yl am no
roups havin S car.bon

gtong arylaﬁigxy gsgdﬁ@£ aV|ng 5%%%9%€%%5a92§£ Pé %Q'FPF &t

gr oups~havi ”927 @0 .£3 OPeglé %Ji@'o‘%ykggmﬂag( PR Q@‘ibBQeE £Pof

carbon at ons, ary eny groups having 8 to carbon” atons , aryl al ﬁyny
groups hav'nﬂeﬁeSPLQg Gﬂ{ﬁgnoatgg§mulgongyalent het erocyclic conpound
groups having 4 to 60 carbon atons and cyano group: a represents an integer
of 0to 5. f repre an |ni ﬁﬁ) of 0 to 3; when ais 2 or nore, a

a

plurality of R ~s t he or different; when f is 2 or nore, a
plurality of Rzos be th r different R18 and R19 represent each
i ndependently a gr eI m a hydrogen atom al kyl groups having 1

to 20 carbon atons ving 6 to 60 carbon atons, arylal kyl

groups having 7 to 60 c nlatons , honoval ent heterocyclic conpound
groups having 4 to 60 c n atonms and cyano group; Rl~ to R20 may be
connected to forma rlng urther when Rl1~ to R20 are a group containing
an al kyl chain, one or f a nethyl group, methyl ene group and net hi ne
group constituting the aIk %ain may be substi(%ted with a group
containing a hetero aton The pol yneric fl UOrescent substance

according to El] or
wherein, Rg, Ry and R;o represent each independently a group

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



11 [ 2 ] wherein the repeating unit of fornmula ( 2 ) is selected from
.repeating units of formula (10)) ~ X1 N~ ~N ~r R21 g (10) (wherein, R21
represents a group selected fromal kyl groups having 1 to 20 carbon atons,
al koxy groups having 1 to 20 carbon ons, al kylthio groups having 1 to 20
-carbon atons, alkylsilyl groups having 1 to 60 carbon atons, al kylam no
groups having 1 to 40 carbon atons , aryl groups having 6 to 60 carbon
atons , aryloxy groups having 6 to 60 carbon atons, arylsilyl groups having
9 b

6 to 60 car FHRCERPINRAVIRG| hnk Q2 YrRIROMAHIRF 6 3¢ BHPURHRaving
aryl al kyl groups having 7 to 60 carbon atons, aryl al koxy a;oups having 7 to
60 carbon atbrE® 2% ¢REPR} &EPPF . R BEYsS bl iF MRS Mty idtg BokioabBngarbon
aryl al kyl am no groups having 7 to 60 carbon atons aryl al kenyl groups
havi ng 8 to ®bomay BaKYAABHEHO0 IZRURSHNRYADE 1gt@69§arr§mrh@t8mﬁoawlcam@ns
atons , nonoval ent heterocyclic conpound groups having 4 to 60 carbon atons
and cyano grivapling 6rep68se3ioma tiofise @FYbPXY Sreurs hgeing 6 ko $0 garbon
plurality of Rz~,s may be the sanme or different. A plurality of RZIS may be
connect ed t catemsn &anvlsglyluereeps hehn®Ro tpst @ qprher abamgi mylamindky|
chain ( one or nore of a nethyl group , nethylene group and nethi ne group
constituti ngg¥xerpalkyvintab nto 69 gaybore atdmsi tarvbalkyh gregpsphaving
containing a hetero atom Xl is selected fromO and S) [8] The polymeric
fl uorescent Buistédhcarkosontpmg.tarylalkexy grqupmdrating Hetpepatanpomni t
of formula ( 2 ) is selected fromrepeating units of formula (11), R22) ~ ~
R23 P X3 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. i 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 Rgs may be the same or different; when
j 1s 2 or more, a plurality of Rys may be the same or different;
whenkis 2ormore, apluralityofRjpsmaybe the sameordifferent;
Rg to R;g may be connected to form a ring; further, when Rg to
Rig are a group containing an alkyl chain, one or more of a methyl
group, methylene group and methine group constituting the alkyl
chainmay be substitutedwith a group containingahetero 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),



X2 ( 11) (wherein, R22 and R23 represent each independently a group
-sel ected from al kyl groups having 1 to 20 carbon atons , al koxy groups
having 1 to 20 carbon atomns, al kylthio groups having 1 to 20 carbon atons (
al kyl silyl groups having 1 to 60 carbgn atons , al kylam no groups having 1
t0 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 groups
having 7 to 60 carbory gtdnms ) aryl al koxy groups having 7 to 60 carbon
atons, aryl al kyl silyl\ g# ups having 7 to 60 carbon atons, aryl al kyl am no
groups having 7 to 60 ¢arbon atons, aryl al kenyl groups having 8 to 60
carbon atons ( aryl al V| groups having 8 to 60 carbon atonms, nonoval ent
having 4 to 60 carbon atons and cyano group; O
dently an integer of 0 to 4; when o is 2,
a~lurality of R22s nmay be|the sane or different; when pis 2, a plurality
13 of Rz3s nmay be the sahp & different; R22 and RZ3 nay be connected to
forma ring; further) ! %bg and Rz3 are a ?foup cont ai ni ng an al kyl
chain ) one or nore of a nethyl group , nethy gne group andnet hi ne group
constituting (wherally! rRehainy Yy bepsubshtt dhedl Wnilepandedtl yC@anigiionphg a
hetero atom X2 represents a group selected fromQ, S, N R24 and Si RzSRzs:
X3 and X4 r elesetdd €xom aDHepatrild havrigigolpts @loechedohr #toms pral&kdiir- .
R24 to RZ~ represent each independently a group selected froma hydrogen
atom al kyl gifcifes Haminy 11 o0 220 ceaibedn ationiss, alkyll taiieuprdims Mavidg 60
carbon atons, arylal kyl groups having 7 to 60 carbon atons andnonoval ent
het erocycl i @ ¢eNROUSSrB6A UPSody idlgkyil 41100 gyardpd hatvamg) 1. £t6 940 Harbon
pol ymeric fluorescent substance according to [1] or [ 2 ] wherein the
repeating urdtiontd, ADkPLARL G0 Yroups sy B6d e d 40 Bar®pesd toigs Hairy3 gfodpy nul a
(12), RRa) g RR5 R~ Ar5 R2s R28 ( R2s~ r (12) (wherein, Ar5 represents an
aryl ene groumwimagsdioraberdm atomy ¢lamy loonpanodpgaininde4 @sd ddddbon
represent each independently a group selected fromal kyl groups having 1 to
20 carbon atatems abkgiyigyaugsotipyingyring 6 €0 ercheboat atdms, 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; 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; Rj;
to R;; may be connected to form a ring; further, when R;; to
R;; are a group containing an alkyl chain, one or more of amethyl

group, methylene group and methine group constituting the alkyl



14 al kyl thio groups having 1 to 20 carbon atons, alkylsilyl groups having 1
-to 60 carbon atons ( al kylam 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 grougs having 6 to 6@ carbon atons, arylam no groups
having 6 to 60 carbon atons |, arylalkgl groups having 7 to 60 carbon atons
aryl al koxy groups having 7 to 60 carbon atons , arylal kylsilyl groups
having 7 to 60 carbon atons, arylal kyl am no groups having 7 to 60 carbon

AR I T LIRS ﬁ%?é?%&&tqﬁmﬁ??f&%%{a 2 bavi ng

L o0 o MDA, %o%ce“n e

same or diff when r nnr St ural ty,

sane or di ff[g]gﬁ’%‘erﬁig F%GF{ZGSP jp ntilsysﬁlﬁ?gﬁg fs%cfr%ct ed
froma hydraqgen al k s h VI 1 to 20 carbon atons, aryl groups
having 6 to a’ijtﬂ% ﬁl& Orqfa‘l:l’J Ty 0ups having 7 to 60 carbon atons

, nnnovalent het er ogycly ¢ conpound groups having 4 to 60 carbon atons and

)gay be connected to forma ring; further, when R24
to RZ9 are a group cgnt’ai gy ng an al kyl chain, one or nore of a nethyl
group, nethylene g ine group constituting the alkyl chain may
be substituted with\s aining a hetero atom) . [10] A polymer
light emtting device corghri \ a pair of 15 el ectrodes conposed of an
anode and a cathode at |edSt dne of which is transparent or senitransparent
and at | east one |ight enltt[ Layer conprising a polyneric fluorescent
substance of any one of [1] %0 PO} di sposed betgyeen the el ectrodes [ 11 ]
The polyner light enmitting device according to 10 ] wherein a | ayer

conprising a (¢Redddti, NG, POAYAER, (| $e &@@@%@d edlchl 8adle pROIARAN PIE RlARS rode
and the |ight emtting Iayer such that the | ayer conprising a conductlng

pol ymer is affimdetdad ronnalkel egitd@sle hdving | dd@mekyon Atens, ekdkyo
device according to [ 10 ] wherein an insulation |ayer having a thickness

of 2 nmor |gssups niwhnsed v deasirimi esindN e 1dyEctH 08l egPditb & Nead1kdt
emtting layer such that the insulation |layer is adjacent to said
el ectrode. [113Jo BbechpbyhritdbmghtaylsiDngl dups aCcAd 19 tb0os aryaen of
[10] to [12] wherein a |layer conprising an electron transporting conpound
i s di sposed didmwecalkranahbagdouhathienilohs 4emdrtdigatener axydgtdapst he
| ayer conprising an electron transporting conpound is adjacent to said
| i ght em ttimgrimyerto pd4arbuh pebyeerary Pty gitblibisitgavltng Get @60t &t thgn t 0
any one of [ 10 ] to [ 12 ] wherein a layer conprising a hole transporting
conpound i s glicposatyletidgdngtbeparnoaieimgd tbed cglibodmatbmBg @y Pdmbhie h
that the layer conprising ahole transporting conmpound is adjacent to said
i ght em ttigupupyaiavidd]|e e qooloartson i gtdmsemddy glkiel i geodss diavggt O
any one of [10] to [12] wherein a | ayer conprising an el ectron 16
transporti ng a@mpouadrbsndatsos edaiyel akleoxy eragid doeriargl 7t te 60 gddirbon
emtting |layer such that the | ayer conprising an electron transporting
conmpound i s adjrecerdrybaklytsilght geoupsi hgviingel, tanéOackapen adwms,sing a
hol e transporting conpound is di sposed between the anode and the |ight
emtting | ayrylaildyldmeine lgerdumschavdngri $iong0 anon atanspoatyhalkenpdbund
is adjacent to said light emtting layer. [ 16 ] Aflat light source
conpri si ng gpuipsrravingh8 toi 6@ icagreyiademsccargilpd kyaydngrohpslitdving
[ 15].

8 to 60 carbon atoms, monovalent heterocyclic compound groups

having 4 to 60 carbon atoms and cyano group; ¢ and d represent
each independently an integer of 0 to 4; when c is 2 or more,

a plurality of R;3s may be the same or different; when 4 is



[ 17 ] A segnent display conprising a polyner light emtting device
-according to any of [10] to (15]. [ 18 ] A dot matrix display conprising a
polymer light emtting device according to any of [10] to [15]. [ 19 ] A
liquid crystal display conprising a pglyner light emtting device according
to any of [10] to [15] as a back-light. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The pol yneric fluorescent substance of the present invention is
characterized in that it shows fluorescence in the solid state and has a

pol ystyrene %@“ﬁ%@eﬂuEbﬁiui%‘ﬂ%%ofoh&%u' y Wl Glile Qfamk0d aﬂf%gr)en erein

t he substance contai s e or nofe repeating units of the above cri'bed

formula ( 10%-. A9H QoS dﬁyﬁﬂfe?&%t ?Hga HQhEéngfrf.rrﬁa@'Qc’é’ SE5S Gl l%%q:e)d

formula ( 2 and the tot anount of repeating un OHTU| a

rlgprergtlt i%ngrum ts o %f%%rﬁﬁﬂa%o?{ﬂl gl%ﬁﬁedﬂﬁ?&tot armu?\gpg t?epeétl ng

units of f Ogﬂﬂs‘%l( tdd®with an alkoxy group, aryloxy groups and arylalkoxy
groups; RjjandR;srepresenteachindependentlyagroupselected
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 R;¢ may be
connected to form a ring; further, when R;; to Rjs are a group
containing an alkyl chain, one or more of a methyl group,
methylene 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):

.

Rig™\ Rrg
(Rzo)f | ©)

(wherein, Ri; and Ry represent each independently a group

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



nore preferably 20 nol % or nore, further preferably 30 nol % or nore bas
-on the total anount of repeating units of forrmulae (1) and (2). Fromth
standpoi nts of solubility and fl uorescent property, the total anount of
repeating units of fornmulae ( 1) andgg@ 2 ) is preferably 50 nol % or no
nore preferably 60 nol % or nore, further preferably 70 nol % or nore. He
at |l east one of repeating units of fornmula ( 1 ) has as a substituent a
group sel ected from al koxy groups, aryl groups substituted with an al ko

group,

aryl group i

aryl

an aromati c
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1to 20, and

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; e represents.an
integer of 0 to 5. £ represents an integer of 0 to 3; when
e is 2 or more, a plurality of R;ys may be the same or different;
whenfis2ormore, apluralityof R;osmaybe the same ordifferent;
R;s and R,y 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 R, may be
connected to form a ring; further, when R;; to R,y 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



speci fic exanpl es thereof include a nethoxy group ( ethoxy group ,

-propyl oxy group, i-propyloxy group, butoxy group, i-butoxy 18 group,

t - but oxy group, pentyloxy group, isoanyloxy group, hexyl oxy
group, cycl ohexyl oxy group. heptyl oxy grpoup, octyl oxy group, 2-ethyl hexyl oxy
group, nonyl oxy group, decyloxy group, 3,7-dinmethyloctyloxy group,

| auryl oxy group and the |ike, and preferable are a pentyl oxy group)

i soamyl oxy group, hexyl oxy group, octyloxy group, 2-ethyl hexyl oxy group,
decyl oxy O QP Adrdaf EhEEIPRLCLYG U 068 UorhilA Y2 PAK! s 61 8MPed £xom

substituted h an al koxy group, e nunber carbon atons I n the aryl

group is us G1kh group. 1- napht hyl group,
2- napht hyl L}'aelodup, ﬁn‘ﬁ’h{% group an%i ﬁﬂd} i ke are specifically
exenplified. The aryl/g%oup substltuted wi th an al koxy group is usually

t he. above-nenti onedyarylN group having the above-nentioned al koxy group as
a substituent, and sphci/fically, ClL to Cl2 al koxyphenyl groups (Cl to Cl2
means a nunber of carbom\atons of 1 to 12. This expression is applied al so
in the follow ng deschijgfions . ) , di-Cl to Cl2 al koxyphenyl groups ,
tri-Cl to C12 al koxyphenyl groups , Cl1 to Cl2 al koxynapht hyl groups ( di-
to Cl2 al koxynapht hyl{ grgups , ClL to Cl2 al koxyanthryl groups and the |ike
are exenplified. The lqu group usual ly about 6 to 60 carbon atons |,
and specifically, a phenoxy group, Cl to Cl | koxyphenoxy groups Cl to C12
al kyl phenoxy groups, 1-naphthyloxy group, 2-naphthyloxy and the |like are
exenplified, (whérenef eRapltemitesen phedgnouy Byledted OF IR £l HIX YPRANNKY
groups and Cl1 to Oz al kyl phenoxy groups. 19 The aryl al koxy group usually
has about 7 Heoriify tard@0® ehvben,atams spékokyogtdyps plaeriyg Cd 20 Criadkoxy
groups , Cl to Cl12 al koxyphenyl-Cl to Cl12 al koxy groups, Cl to Cl2

al kyl phenyl -#lonis, &1Ryakkdoygoewpphavi-ngaphtiohyd -c@rtian &€t3mal, kabiyy gy iolyis)
2-naphthyl -Cl1 to Clz al koxy groups and the like are exenplified, and

pref er abl e aymouiis ttavdiiy dl koxgpheaybeofflatom€] 2a Bkkbamingo ogppsupscha¥ing C12
al kyl phenyl -C1 to Cl12 al koxy groups. By inclusion of these substituents
cont ai ni ng dn toxygesarboma ttdnes paryiegroupsubaesngm 6Ot aackonfatdnes,
present invention has suitable solubility and strong fluorescent. The
repeati ng urdrylodxy radps hakingriy tlvas0acavbehi a tiems , cdhelsihph gtdapxy
groups, aryl groups substituted with an al koxy group, aryl oxy groups and
aryl al koxy draouipsy At cea@nphedbonf atloms ,sabylamdent graupgl hgrbngse tbd kedt hi o
groups, al kylsilyl groups, alkylam no groups, aryl groups (not substituted
with an al kearuprowrtomsy et kaylkyt ogmesyuparhyaalkeny| t gr®dpsaroly | st dysy |
groups, arylam no groups, nonoval ent heterocyclic conpound groups, cyano
group and tleryl&kexy gpops havdag Wienm &ohearbpeatdtogsumtydlptsidal (1
) has a plurality of substituents , these may be the sanme or different .

For enhanci mreupabaving 7 ho$d vanben iatoms , paey ba by bambno gaosperhanirg
substituents are contained, and it is preferable that the formof a
repeating unl tto A8l cairpen &ttt srydalkenyll groupsshawibngy8 to 60 carbon

atoms, arylalkynyl groups having 8 to 60 carbonatoms, 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;;s may be connected to form a ring; further, when R;; is
a group containing an alkyl chain, one or more of a methyl group,

methylene group and methine group constituting the alkyl chain



The al kyl group may be any of linear, branched or cyclic, and usually has
-about 1 to 20 carbon atons , and speC|f|c exanpl es 20 thereof include a
met hyl group, ethyl group, propyl group, i-propyl group, butyl group,

i -butyl group, t-butyl group, pentyl 1@ oup, isoanyl group, hexyl group,
-cycl ohexyl group, heptyl group, octyl group, 2-ethyl hexyl group, nonyl
group, decyl group, 3 , 7-dinmethyloctyl group, lauryl group and the |iKke,
and preferable are pentyl group, isoanyl group, hexyl group, octyl group,
2- et hyl hexyl| mg¥oe®, snﬂ&:ﬁﬂt@qﬁwi&ﬁu azgrodpneehyrbeing yrimferomtanky Ky hi o
group may be any of linear, branched_or cyclic, and usually has about | to
20 carbon atmssselaudedpérbmie endnﬁﬂes t hereof include a nethylthio group
, ' ethylthio group , propylthio group,i-propylthio group, butylthio

group, i - but yl 8hi Bhgrpopymerbat fledresgentipsubshantehaocgrdipyg teobiyl ehio
group) hexylthio group, cyclohexylthio group, heptylthio group, octylthio
group, 2-ethyRheserdinm tineouppeadhngtunit grfofiprmdday(2 hiis selected from
group, 3, 7-di net hyl octyl thio group, |l aurylthio group and the like , and

pref erabl e axepaapéngyunhte gfofiprmulgoéithi o group, hexyl thio group,
octylthio group, 2-ethylhexylthio groyp, decylthio group and

3, 7- dinethyloctylth(d? oup. The aCRMQSinI group may be any of I|inear
branched or cyclic ,' gndousual ly h fout 1 to 60 carbon atonms , arid
speci fic exanpl es thefeof Xagrct¥gde a|nethylsilyl group, ethylsilyl group,

propyl silyl group, i op /SI| butyl silyl group, i-butylsilyl
group, t-butylsil pen roup, isoanylsilyl group,
hexyl si |yl group, cy hexy f

( 21 Ggytylsilyl group, octylsilyl
group, 2- ethylhexyIS|IyI grou% nonyl silyl gro decyl silyl group,

3, 7-di t hyl | o | | vl , t t | | vl

o it Phere 1 o O‘éﬁepﬁﬁﬁf%?ﬁr'rﬁayemg{ﬁoa”p aaéie?eﬁ S TR | )
, butyl di | | d
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group, i-propy anlno group, no group o group

-but yl am no_gr.uP. BeRs Xh AP 091 GLOWRLBRCRLANY S PPt N AU 10urfl OUP.

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 R;;s may be the same or different; when p is 2, a plurality



22 cycl ohexyl am no group, heptylam no group, octylam no group,

-2- et hyl hexyl am no group, nonylam no group) decyl am no group,

3, 7-di nmet hyl octyl am no group, l|aurylam no group and the |ike) and
preferable are a pentyl am no group, i1ganylam no group, hexylam no group,
octyl am no group, 2-ethyl hexylam no group, decyl am no group and

3, 7-di net hyl octyl am no group. The aryl group usually has about 6 to 60
carbon atons, and specific exanpl es thereof include a phenyl group , Cl to

C12 al koxyphgp, . g 3 ngglsarﬁekG%wf*éf@ﬁ@s Jazg%n% Q?'Beaé&ﬁeé@é’dsa”e
hy

in the foll ow ng yl phenyl gr oups nap group,

2- napht hyl g Ji ' e t
groups and ngt%%gg HI}E%'I p@r’ﬁ; %gr gﬁﬁéﬁ zi’agldgfrzy %?0&3893% ZJF‘]&S%(%%@%H roup
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and the |hE§:‘9m o et %%ﬁ*%&ﬁ 50“83?5361?%0'?%# Fbﬁfgﬁtﬁléyﬁ?‘gﬁﬁ e
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1l Koxyphonyl ERERECBASRSA0 B ot bRACOYBEYER, BeON, of €-Raril o boki ( ai

(G110, C12 PLEABLERLod W dhendbh PG oo NIV B U B oen
al kyl phenyl agi gg 9, 0k9% §RGugh (fdvifg F2e8 58 | BREBYH) 2ELAS, ILAYPSgroups
having 6 to 60 carbon atoms, arylalkyl groups having 7 to 60
carbon atoms andmonovalent 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),

<R24) q
O~
28

(Fes) r (12)

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

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



The nonoval ent heterocyclic conpound group neans a renai ning atom c group
-obt ai ned by renovi ng one hydrogen atom from a heterocyclic conpound, and

t he nunber of carbon atons is usually fromabout 4 to 60, preferably from4
to 20. The number of carbon atoms of p4heterocyclic conpound group does not
include the nunber of carbon atons of a substituent. Here, the term

het erocycl i ¢ conpound i ncludes organi c conpounds having a cyclic structure
in which elenents constituting a ring is not conposed only of a~~carbon

at om but aIggk@@fyﬂa5%8@§s%wﬁlﬁ§1Q%YQ§%afﬁﬂﬁHEom@ﬂéIﬁy&binP?ggﬁﬁ§’

boron and the I'i ke are cohtained’in the ring. Specifically, ath

group, Cl1t ; Ky kLt A p 0 r up,+ P dyl
group, C1 tgagjlglgzp'k%p@ri ybcg{ %&E’Zﬂséné&%ggglmﬁgé g?guégeﬁ%\{?{x?e&tcﬁ#g

pref orabl e @b BLEAK, HPHRrmothd Ralthaga g bl carboA! Rty

group are CI to roups. exanpl es” of the substi
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cyclic or a“contii nation~t hereof , and when not an-i so

group, 2- ety exeh 8B aLoflh ARV ARINL GEOUPs RV ENPY t O Barbll (O

Cl z al kyl cycl ohexyl "groups an or enhanci ng
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pr ef er abl e
heterocyclic compound groups having 4 to 60 carbon atoms and

cyano group: ¢ and r represent each independently an integer
of 0 to 4; when q is 2 or more, a plurality of R,ss may be the
same or different; when r is 2 or more, a plurality of Ryss
may be the same or different; R,;s to R,s represent each
independentlyagroup selected fromahydrogenatom, 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;stoR;smaybeconnectedtoformaring; further,
when R4 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)

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



exanpl es are groups of the above-nentioned formula ( 4 ) or ( 5) . RSin
formula ( 4 ) and R6 and R~ in fornmula ( 5 ) represent each independently a
group sel ected from al kyl groups having 1 to 20 carbon atons, aryl groups
having 6 to 60 carbon atoms, arylal kyhggroups having 7 to 60 carbon atons
and nonoval ent heterocyclic conpound groups having 4 to 60 carbon atons.
Speci fic exanples of these substituents are as descri bed above. In fornula
(4) ( nrepresents and integer of 1 to 4. Wen nis tw or nore, a
plurality ofeXd®treaedednppstamroandand@s estid a tathedsuhe (Sastlone of
represents an integer of 1 to 5 and mrepresents an integer of 1 to 3.

VWhen 1 is twWhidh ABN €radspabént idy sehiChnepureatt A8d e ek tdbhé e et
Further, when mis two or nore ) a plurality of ORS may be the same or

different . eﬁhﬁﬂﬁ?ﬁaﬂa{f& WHinip19ffs fr0f Tl 1ye rlc (EudFs JaME shibstince

substituent ot her an the above-nentioned substituents. As exanpl es of

such a substds# Ugfy .orfd k¥t O PURS [911 K¥1 356 9o @7 O&iPRecR! tHESELXELHHAHRS.
al kyl am no groups, aryl groups, arylalkyl groups, arylal kenyl groups,

aryl al kynyl of OUPRie | PPgHE %H\B.%tiﬁ'i%@é/@iéé‘hc%kﬁﬁ.ﬁt@y% kioqw

groups, cyano group and the ITke are exenplified. Specific exanp
these substid UeRfet omp?dsdefa B8haakeYRg gafyﬁsee%l@gswgéar@@r ed

by Arl in formulla ( 2 is agroup different fromthe group of fornula ( 1

) and is a oM SE!RE ol fdtandlRald tHECHi R Nh EPE1RE OLPSe £ NAYEN G 1pe Of

nore substituents other than al koxy groups, "aryl groupS substituted wth an

al koxy grOUpbhé‘rl)ély@ﬁécgﬂ\BE@%iﬁBdaaéd/ﬂﬂMg PAYREr 13URsYhtEhedestdd gne

groups (having on“a benzene ring one or nore substituents™selected fromthe
group consi dj sk HBa&l koxy groups, aryl groups substituted with an al koxy
group, aryloxy groups and aryl al koxy groups), distilbenen group, condensed

polycyclic aroipihe p‘b‘l%@inﬁigﬁeléﬂﬁmt&%g%@f@e B%'c)b‘ilﬁ‘ihigct@?iﬁ? %Yéx%éfrz

conmpound groups, aromatiic am ne conpound groups and groups of fornula (3).
an insulation layer having a thickness of 2 nmor less 1s disposed
at least between one electrode and the light emitting layer
such that the insulation layer is adjacent to said electrode.
[13] 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 according to any one
of [10] to [12] wherein a layer comprising a hole transporting
compound is disposed between the anode and the light emitting
layer such that the layer comprisingahole transporting compound
is 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



Here, the substituted phenyl ene group has one or nore substituents other

t han al koxy groups, aryl groups substituted with an al koxy group, aryl oxy
groups and aryl al koxy groups. As this substituent , al kyl groups having 1
to 20 carbon atons , alkylthio groupsiBaving 1 to 20 carbon atons,

al kyl silyl groups having 1 to 60 carbon atons, al kylam no groups having 1
to 40 26 carbon atons, aryl groups having 6 to 60 carbon atons (not
substituted with an al koxy group), arylsilyl groups having 6 to 60 carbon
atonms , arylam no groups having 6 to_ 60 carbon atons aryl al kyl groups
having 7 to WRANSRAFHLRG eegposngl f 44 ER05ed hedivrem fhenga thedestnd &ifon
atonms ( arylal kyl am no groups having 7 to 60 carbon atons, arylal kenyl
groups havi ng-@1t mstaagrves suesh thatly theldayer soapsd siag ag ed acdkBm
carbon atons , nonoval ent heterocyclic conpound groups having 4 to 60
carbon at onstRARERSEL NG EeNpound ishadiagentite exdddiighteemitpingfliayer.
exanpl es of these substituents are as described above. The substituted
stil bene gr AN RAAYAT goBpRiehngrd hglentranspept Lr o geapoangci 8 difspaaadce
group consi sting of al koxy groups , aryl groups substituted with an al koxy
group, aryl datigeuiheaasodeypafdkthe gxgh‘psemgb'@tngi aysmnprelr diat Héwe
substituents are as described above. The distilbene group is a group having
an aryl ene grangr eompnisiag ahbodeotyanhsporbipgurempeongd bs aduacsnt éro and
having a vi nyl ene group between two phenyl ene groups. The arylene group is
an atom c grsafd dbitgh theamyt ingiobdyRr + wo hydrogen atons from an aronmatic
hydr ocar bon conpound. The dival ent heterocyclic conpound group is an atomc
group obt ai nekh by £dabyLaghtweohyde ogempaishsdrarpal yreer rilkgict iemiddripeund.
The condensed pol ycyclic aromatic conmpound group is an atom c group

obt ai ned by desrind raccardingiroyanntohsl 30 bnta tbhtlensed pol ycyclic

aromati ¢ conpound. Here, the condensed pol ycyclic
[17] Asegment displaycomprisingapolymerlightemittingdevice

according to any of [10] to [15].

[18] A dot matrix display comprising a polymer lighf emitting
device according to any of [10] to [15].
[19]Aliquidcrystaldisplaycomprisingapolymerlightemitting

device according to any of [10] to [15] 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 solid 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



27 aromatic conpound is preferably an aromatic conpound obt ai ned by
~<condensing 2 to 5 benzene rings in which the nunber of carbon atons
contained in the ring is usually from6 to 60 . Specifically, naphthal ene,
ant hracene, phenanet hrene, pyrene, petyl ene, napht hacene, pentacene,
thrysene, coronene and the |ike are nmentioned, and naphthal ene and

ant hracene are preferable. Fromthe standpoint of solubility, it is
preferable that at |east one substituent is contained. The condensed

pol ycycl i ¢ asPneépeatimpouniltgrofipfosmahaat b cagdo(p)oebt ai ned by renovi ng
two hydrogen atons from a condensed pol ycyclic aromatic conmpound. Here, the
condensed pol ycyclTite attoianl | amedmtp cafh d-epega teigentuatdi thy oF | f oxrhwlee ser pabs ¢
conpounds having a cyclic structure obtained by condensation of two or nore
rings in whimdrelgrendsaicbns20 tndlHgpm mory, | Ruridier pipatechivhy V3O mel %
carbon atom but al so hetero atonms such as oxygen, sulfur, nitrogen
phosphorus, dometedbdsédon tke tatalcandanted repédeingnmitihefntoiml £H8
carbon atons contained in a ring is preferably fromabout 6 to 60, nore
preferably f¢pmé&ndo(3¢9. Specifically, quinoline, quinoxaline, acridine,
phenant hr ol i ne, benzoxazol e, benzot hi azol e, benzoxadi azol e,

benzot hi adi azol e, Fitdmeneid us BavedpolivENZef hsODIIBDE) tpaahazel aoasdckhe | i ke
are listed) and preferable are quinoline, benzoxazole, benzothiadi azol e and

carbazol e. Fppspéieystiiwipeital ahoakUbE Iddpeatiing uindref erabbemtibad ef)
| east one substituent is contained. 28 The aromati c am ne conmpound group
is an atoni cagd Q) 9Bt precdriylyes®wiols byindyel) ogire pireFerbbar 80 melpe
conmpound cont ai ni ng substitution with two or nore aryl groups. Here, as the
aryl group, érphery| SiptRernppBEBYALTYOWD, manyheyl mgkeup phenanthryl group
and the like are exenplified. These aryl groups may have one or nore
substituents. Spedidie, @talphet Oheldfegepeulbsihigt weits of Eoamudesenibeds
above. The group of fornmula ( 3 ) is a group obtained by bonding three
groups all dag eyt ftent Agreipuse éctad Arba dlkbxyy gréigs , Arg 1ogeovpd 1 N
formula ( 3 ) represent each independently an aryl ene group or dival ent
het er ocycl i cs@iosPDtitle @ Wdlth ah b1k xFOF o chekabky ¢halip®ARdMr§ IQLISXA 2)
Ar3 and Ar4 are arylene groups and renmai ni ng groups are dival ent
het er ocycl i cgeoupound groups than that all of Ar2, Ar3 and Ar4 are arylene
groups or dival ent heterocyclic conpound groups. Here, the arylene group is
an atom c group olxmitlee puyed € Vindge d oy Ot g edr @l ofBodip 0% saml Dt@hi€
hydr ocarbon. The heterocyclic conmpound group is an atom c group obtai ned by
renovi ng twoghydlp ageta dieadby Femoeihgt 61 tved it dgad grumd robpani dtematic a
phenyl ene group, naphthal enedi yl group, ant hracenedi yl group,thienyl ene
group, furanegdybcaroon, [Here ng@ yrogaodip, hiyfirewariveiiy adiydpocarbon
gui noxal i nediyl group and the |like are exenplified, and preferable a
phenyl ene grwiupch nbgphd hed enerli tybdgrofipan ant dnaicis echypo gt d ugndncoh ba tny | ene
group. The repeating unit of fornmula (2) preferably has a

a benzene ring, and examples thereof include those having a

condensed ring and those in which a dependent benzene ring or
condensed ring is bonded directly or via a group such as vinylene
and the 1like.

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

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



29 structure of fornmulae (6) to (12). In view of durability of a material,
the structures represented by fornulae ( 6 ) to ( 8 ) , (10) and (12) are
nore preferable. Moreover, the structures represented by formulae ( 6 ) and
( 10 ) are especially preferable, as mat eri al havi ng excel |l ent charge
transporting property can be obtained easily. Wien the repeating unit of
formula (2) is a structure of formula ( 6 ) , R8, RO and R o represent each
i ndependently a group selected fromal kyl groups having 1 to 20 carbon
atons , al kogyogp pupsblrbwkynggtoup, 2penhyboryagooup, alikphlmyiloxyr gupsiphavi ng
1 to 20 carbon atons , alkylsilyl groups having 1 to 60 carbon atons,

al kyl ami no ghexyplokpgrogpl ¢ywcléhesy boxy group, eeytyboxygsougyiactBlody 60
carbon atons , aryl oxy groups having 6 to 60 carbon atons, arylsilyl groups
havi ng 6 to gboep/ [Zore thiydtexylaxy goonp , gianpkotp\grnonb, tlec§loxgr dooupti ons
, arylal kyl groups having 7 to 60 carbon atons, arylal koxy groups having 7
to 60 carbon3aledtmethayybatikybsylgtoup olpsriydviwyggrotip £0d ddvebdhkat, cand
aryl al kyl am no groups having 7 to 60 carbon atons, aryl al kenyl groups

havi ng 8 to pPefersivle adarsy panytiydokynglogpoupsomyilogyS8gtoup) ek Phoxy
atons, nonoval ent heterocyclic conmpound groups having 4 to 60 carbon atons
and cyano grgtgup Speetylexgexamuies 20k thiythexylbsdy tuenps aeeyiasxgegeouped

above . i and | represent each independently an integer of 0 to 4. It is
more preferaghe 3hataemébRyloceylbxirsgebipt than 0 or both of themare
other than 0. k represents an integer of 0 to 5. 30 h represents an

integer of 1 to 2.10Vwre Byl droapsstbistitetod Wi th igrhenklods geodpr, i vhei ve
is formed, and when h is 2, a structure of a

N, N - tetraphemybepheh\WHanad ations dar thatasel igrdws ned usianyh firsmleabd two
structures of formula ( 6 ) are adjacent, a structure of a

N, N -tetrapheaylahéraishéreylegirow | VE-naplittiyedgroen 2-napRtieyl n@réupa
plurality of Res may be the same or different. Wen j is 2 or nore, a
plurality of9Resthayl gt oipcandrhedlike terspiici el ky eXedpllifiede, Bhe
plurality of Rlas may be the same or different. Re to Rlo may be connected
to forma riagyl fbotpesubstitayedl wdtheapealksxiyblgeoilpati st WeuaQzerthed | QS
adj acent to one Nis connected by a carbon-carbon Single bond to forma

car bazol e riagovéunéheionsledr{B driodp hadtitgatheoapoceninghdiiogednabkExy
chain, one or nore of a nmethyl group, nethylene group and nethi ne group
consti t uti nggtbdep alsky lsubisiirtuet bandwWsdaififtel W | €; 2 gCpupLikeRyPheahPl a
hetero atom Wen the repeating unit of formula (2) is a structure of
formula ( 7 groupdl(@ndt 2, reparsecat nembér i oflepandent Ayomsgodup sel g2t ed
from al kyl groups having 1 to 20 carbon atons , al koxy groups having 1 to
20 carbon atDhts exbpkyglsishion iy appiibdwlsy in the Foldawhiory d¢sosiptadbhyl $i 1y
groups having 1 to 60 carbon atons ( al kylam no groups having 1 to 40
carbon at onsdi-@s ¥ Cgy alipsxyphenygl §roaps( toarthnt ol prel karyditeny Hgoapes ,
having 6 to 60 carbon atonms , arylsilyl groups having 6 to 60 carbon atons
, arylam no 01 bafs; dbkvoxygn&ph thPD granpen &it-dis; o Gi2\d I depnaphoilgsl daoupg,

31 7 to 60 carbon atons, arylal koxy groups having 7 to 60 carbon atons,

aryl al kyl si | ¢ tgr dipsahieexygn Thtpl6groapboandt tive, Likgl at&yésempbifiedps
having 7 to 60 carbon atons, arylal kenyl groups having 8 to 60 carbon atons
, aryl al kynyl gr ouplse Rawilnxy8groupOuswabbn halsoasout notoveld earblest atowsel i c
conmpound groups having 4 to 60 carbon atons and cyano group. Specific
exanpl es of ahéspesdlfdciatllgntapheroay gdosipr.ihdrb Gbhalkoxyphmhdxy gpoepent
each independently an integer of 0 to 3. Fromthe standpoint of solubility,
it is prefer@blt that atkyhphenosy briosipst hdrnapivthylodyergreums 2 or nore, a
plurality of RIls nay be the sane or different. When b is 2 or nore, a
plurality of2rRha@phthylbrytdred $heelbke dife exemplifRed,t and Rr2fexpakde are
connected to forma ring. Further, when Rl1 to R12 are a group containing
an al kyl chaanphenexprgnoup, of, atorelhyalgosvpheneklyybenepgr eng &ndeet@uzne
group constituting the alkyl chain may be substituted with a group
cont ai ni ng aahky&pbenbrm groups.



When the repeating unit of fornula (2) is a structure of formula ( 8 ) ,
R13 and R16 represent each independently a group selected from al kyl groups
having 1 to 20 carbon atoms , al koxy groups having 1 to 20 carbon atons,

al kylthio groups having 1 to 20 carbongat ons, al kylsilyl groups having 1 to
60 carbon atons , al kyl ami 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 cambhen aaiyQEs koxyylgabky ugheaupy has RPout3?Z td & 06@ardydnon
atons, aryl al koxy groups having 7 to 60 carbon atons, arylal kylsilyl groups
havi ng 7 toa40mar bad shessrisaylial kyhemyDocgrougs, Adkoky dgrbap8) carteon
atons , aryl al kenyl groups having 8 to 60 carbon atons, arylal kynyl groups
havi ng 8 t 0 g9 alkok9PHhangIs c, tP0LValksky REloRIpRCYC] ite CQMIN LI OEPSC,
having 4 to 60 carbon atonms and cyano group. Specific exanples of these
substit uent scarg, agl [ §BSEp 8POYenapktRPY- 0, r@pr@ﬁealkeﬁglh grodgeendent | y
an integer of 0 to 4. en cIs 2 or nore, a plurality of 3s nay be the

same or dif ereightnien,td &, 2a0kofP dhowbPhHbdnd 1 ikk [EexEmpliEideEe same

or different. R14 and R15 represent each i1 ndependently a group sel ected

froma hydr mpaéearaaué»dregcglt@ScJ[}aamaxﬁpﬁ@niﬂ,-ea&@wlzaémaxy YrPupdy oups
having 6 to 60 carbon atoms, arylal kyl groups having 7 to 60 carbon atons |,

nonoval ent helEerqcye! £, GARAPHESFIOUNS tbad Nt Yikd By 6Pr&@pdon atons and

cyano group. Specific exanples of these substituents are as descri bed

above. R13 to R16pyBynBeuS8RSf 2thels® EQbBLAthknNEs EVhtAChinghED JRyydr0 R16
are a group containing an alkyl chain, one or nore of a nmethyl group,

met hyl ene giaidm , aRhdHJNvR IO U (¥ ddnt idithd fnde kyf £REI praBynke
substituted with a group containing a hetero atom Wen the repeating unit

of formula (AventiBdrSHALCIdH G a1d Wit {16y )and Fereng F2RorepEeaeNt each
i ndependently a group selected fromal kyl groups having 1 to 20 carbon

atoms , al koxy gr @@Rsr8 éhﬂﬁ_n% 091 b £ FHRAMIY @19, mavkas i @ulstdRsdmdvi ng
1 to 20 carbon atons, alkylsilyl groups having 1 to 60 carbon 33 atons ,

al kyl am no @taiesthay al%okylSrdthb£26RYN AtAUPs buBE¥ L tateURF thadhRA K0 60
carbon atons, aryloxy groups having 6 to 60 carbon atons , arylsilyl groups
having 6 togaQuiar hew1ak rougE;YB.ﬁﬁi é!?yﬂé.@ld@iyh@ﬂbﬂgsﬁ t20s Gk oY o3t Ons,
aryl al kyl groups having to 60 carbon atons, aryl al koxy groups having 7 to
60 carbon attkis sabytaltisndl,| ¥ kgl ogpsupsyidky1 1916 Grid®) Ak i1yl

aryl al kyl am no groups having 7 to 60 carbon atons , aryl al kenyl groups
having 8 to ZRuid bankyliemno givlpkkyayy1oy s hayd 11 G ub & 101 B SR WIAGK
atons, nonoval ent heterocyclic conmpound groups having 4 to 60 carbon atons
and cyano graaR1kIPEEigrcueXamhyera iyl heseusspsary UeNkénPL egasugescri bed
above. a represents an integer of 0 to 5. f represents an integer of 0 to
3. Wien a i aFld1lkEeL géofipsl, adaindigroups)y, hendhiel snthete rbdyfaarient .
Wen f is 2 ornore , a plurality of R2os may be the sane or different . R18
and R19 repreesgiureghoups epgatenitoupagidiie stkearedtetempl Bf tydr ogaterat om
al kyl groups having 1 to 20 carbon atons , aryl groups having 6 to 60

car bon at omtheatepahkihg gnatpst Barmagat I )oh&9 aqerxdl £ WO R, subytoMaleaits,

het er ocycl i ¢ conpound groups having 4 to 60 carbon atons and cyano group.
Speci fi c examaszs maly bbedte Jdnsdt bru@hffeaeatas Hes ot iby\wa 1l ity RZ0
may be connected to forma ring. Further, when Rl~ to R20 are a group
contai ni ng a@m 8blkykenthait,ipeeferable ohat dmd o mgreupubstituents 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,

and usually has about 1 to 20 carbon atoms, and specific examples



met hyl ene group and net hine group constituting the al kyl chain may be
-substituted with a group containing a hetero atom Wen the repeating unit
of formula (2) is a structure 34 of formula ( 10 ) , RZ1 represents a
group sel ected from al kyl groups havi 1 to 20 carbon atons, al koxy groups
having 1 to 20 carbon atonms ( al kylthTd groups having 1 to 20 carbon atons
, al kylsilyl groups having 1 to 60 carbon atons, al kylam no groups having 1
to 40 carbon atonms_, ar gr oups haV|ng 6 to 60 carbon atons |, yl oxy
groups havi igrereef en ‘B%na HOHRY L F04R | y‘Ptl@'bu%O%Ew HﬁoBYﬂ-ogﬁeuEar bon
atons, arylam no groups having 6 to 60 carbon atons) yl al k groups

havi ng 7 to BPRWBorIERWs, DY) FRIKE. g*omp%Yhagmgpv FongYéaﬁﬁgﬁpat ons,
aryl al kyl silyl groups having 7 to 60 carbon atons , aryl al kyl ami no groups
havi ng 7 to BIEaEF EPER oS 0amitly | S hy (hegiydu @ vy €y B ahexail Gndidnh
atons , arylal kynyl groups having 8 to 60 carbon atoms , nonoval ent

het er ocycl i deRipogrPup ot Ha\@TIaN. 120 edhyddrariil SRaup -am;Prtx/]arﬁngJmup
Speci fic exanpl es of these substituents are as descri bed above.

represents aesnk ggenpofd G*ﬁdm@thm&ﬂ¢thgrqu@rlnﬁr¥19¥QﬂR@®¢th¢lﬁk¢&Is
may be the sane or different. A plurality of RZIS may be connected to form
a ring. Furtadnd prefieraRle azex gestylconead niirpamylabkylps hag¢xyl @rour, nore
of a nethyl group, nethylene group and nethine group constituting the al kyl
chain may beoststdrenred Wethulhexwd goewrmi ndegyd gvoepoandom X1 is
selected fromO or S. Repeating units connected to both sides of a
structure of3fbrédimetylociyhegrowp. be those of formula ( 1) ( and for
exanpl e, a thienylene group, a naphthal enedilyl group, phenyl groups other
than those of f&heakkylthio grang mawbe iaky ofyibeaysdarantiesdor @gaclic,
repeating units on both sides may have various substituents descri bed
above. As tngususlavddasabadtdgte R calfkereatoms, and specific examples

thereof include amethylthio group, ethylthio group, propylthio
group, i-propylthio group, butylthio group, i-butylthio group,
t-butylthio group, pentylthio group, isoamylthio group,
hexylthio group, cyclohexylthio group, heptylthio group,
octylthio group, 2-ethylhexylthio group, nonylthio group,
decylthiogroup, 3,7-dimethyloctylthio group, laurylthio group
and the 1like, and preferable are a pentylthio group, isocamylthio
group, hexylthio group, octylthio group, 2-ethylhexylthio
group, decylthio group and 3,7-dimethyloctylthio group.
The alkylsilyl groupmaybe any of linear, branchedorcyclic,
and usually has about 1 to 60 carbon atoms, and specific examples
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,



repeating units, the follow ng structures are nore specifically exenplified
" N~S~N 1 0"0 ~S~N NSS N~~~N | 0"0 ,ON N | SS When the repeating unit of
formula (2) is a structure of formula ( 11 ) , R22 and Rz3 represent each

i ndependently a group selected fromalgyl groups having 1 to 20 carbon
atoms , al koxy groups having 1 to 20 carbon atons, al kylthio groups having
1 to 20 carbon atons , al kylsilyl groups having 1 to 60 carbon atons (

al kyl am no groups having 1 to 40 carbon atons , aryl groups having 6 to 60

carbon at omeégrﬂgmmgeaﬁﬁ, Rty 16 109 88upar Dosit 1y Didxy 1 €4 V¥ Bigndurflr oups

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

aryl al kyl - griiia JN G-, AN RidiBup Ary] Al koitsy epeyhayipe 7 1o

60 carbon atons, arylalkylsilyl groups having 7 to 60 carbon atons,

aryl al Kyl amga@uy OURMIMAW NG, 17 o, OaF BRI IRF 081 {1 agé@h kenyl  groups
having 8 to 60 carbon atons , aryl al kynyl groups havi ng to 60 carbon

atons , monguaant ARSI GRAP0 Wb QiR thPPs heyi Ngrdupo 60 car bon

atons and cyand group .” Specif 71s exanples of these su nts are as

descri bed ahQyiopyd i thy RARSENr RAFN BUNIRRENASALY Vs By 1 NGBEEH Of O to 4

Wien o is 2 or nore , a plurality of R2zs may be the same or different.

Wien p is ZtE-%dWl%in?bng'l}tig%:ﬂg}]Y HodR 3D dity ReLhdenyPEE1PL Grbhprent. R22

and R23 may be connecte ormTa ring.” When R22 or" RR3 1S a group

contai ni Ny any GAuthla {GlAHY 1 LN 10Lgefs§{;§,yﬁ{e>?yi@im&hgwf 1MEEGyp ene. g1 oup

and net hi ne group constituting t group nay be substituted with a

group cont aiaiig, 13 MEHEHA I%gp agbdﬁqwfgﬁzgé?f% i 1P; B¢ egE&GpfromO ( S,

N-R24 and Si s - X3 an represen endent |y a group

12 1 R B i, A A g o

selected froma oden atom groups ‘havi ns ,

o bon At o AR e R T B o B B P PG [,
ycli¢c conpound groups having 4 t0 60

carbon atoMyroyp, lauryldimethylsilyl group and the like, and preferable
are a pentylsilyl group, isoamylsilyl group, hexylsilyl group,
octylsilyl group, 2-ethylhexylsilyl group, decylsilyl group,
3,7-dimethyloctylsilyl group, pentyldimethylsilyl group,
isoamyldimethylsilyl group, hexyldimethylsilyl group,
octyldimethylsilyl group, 2-ethylhexyl-dimethylsilyl group,
decyldimethylsilyl group and 3,7-dimethyloctyl-dimethylsilyl
group.

The alkylamino groupmay be any of 1linear, branchedor cyclic,
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, isoamylamino group, hexylamino group,



As exanples of the 5-nenbered ring at the center of a repeating unitof
formul a(11), Oxadi azol e, tri azol e, t hi phene, furane, silol and the like are
listed. Wien the repeating unit of formula (2) is a structure of fornula
(12), Ars represents an arylene groupogr divalent heterocyclic conpound
group . Specif is exanples of these gioups are the sanme as the

above- nenti oned exanples of Ar2 to Ar4. R24 and R29 represent each

i ndependently a group selected fromal kyl groups having 1 to 20 carbon
atons , al k@g&waha\ﬂm@rbutpq hed?y2@md albh @iroaipg Mo cit yalakitnioh ig@ o@tpqups
having Z to 20 carbon atonms , al kylsilyl groups having 1 to 60 carbon atons
, al kyl am n@ -@t@i4nhex3Miandnb EQO&B,C%@?DaIﬂlﬂ rélpy| a¥c3uRmiRY gheud,to 60

carbon atons, aryloxy groups having 6 to 60 carbon atons, arylsilyl groups

having 6 t 0 360 -Gaadhyalcditss1 atliHAGrBAp Y QipSy TAYinE drdud 8RaceHdeAkat ons,

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

60 carbon atyub prarurabiyl arkyh ea¥RIalavongréub? €8ocami2amiAOG oup,
aryl al kyl am no groups having 7 to 60 carbon atons , aryl al kenyl groups

having 8 t0HAMHYNS §LelD, : o8ty 1 ahkysdr AIPURS et 1He:& e Gb G2bhp"

atons , nonovalent hetérocyclic conpound groups having 4 to 60 carbon atons

and cyano giqaiéR1amiReridrdud KRR eA DimdtifAR SUPSMineySo@h e as descri bed
above. g and r ‘represent each independently an i'nteger of 0 to 4. Wien q is

2 or nore, a pl ‘f'ﬁ@'éf%lzgfrdﬁ%ﬂﬁsﬁ%ilgehég%m_@rtodbbfé'éf’t%n il [ ahd 2 or
nore, a plurality of S may be thé sanme or different. Rzs to Rze

represent eaglsditdePeRdaiiiles & UeE BRI d 'PHRRy DYEEOgsN & 4 @l kyl

groups having 1 to 20 carbon atons , aryl groups having 6 to 60 carbon

atons, ary! gl @Ry BEKLBE {cf ¢HR,LANRARHATE £oMDIVLANER atoms

het er ocycl i ¢ conpound “gr oups havinhg 4 to 60 carbon atons and cyano group .

Specif i's exydlemellid e WPt <248 @%gézﬁ%i[#‘t?%n%od@oup@‘l to

R29 may be connected to forma ring.  Further, 9 are a group

contai ni ng 3N ApithyaNGSup OBE nApHERA. <]9I~o@p ARladhe A1RED: afi® phYlFeRELIROUP
and net hi ne group constituting the al’kyl chain
are C; to Cy; alkoxyphenyl groups and C; to Ci; alkylphenyl groups.
The aryl group is an atomic group obtained by removing one
hydrogen atom from an aromatic hydrocarbon.

The arylalkyl group usually 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 Cji»
alkylphenyl-C; to C;; 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 Ci; alkyl groups and
C; to Cy; 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, d4i(C;

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



38 may be substituted with a group containing a hetero atom This polyneric
fl uorescent substance may contain other repeating unit than the repeating
unit of formulae (1)(11) in the range wherein | um nescent property and
charge transport property do not deteﬁ orate. The repeating unit of
formulae (1)--(11) or other unit than™the repeating unit of fornulae ( 1)
-- (11 ) may be connected via a non-con jugated unit , or such non-con
jugated part may al so contained in the repeating unit . As the |inkage

structure, gheu@sare- ﬁagﬁehyiaﬂﬂnbfw@htzwaabhtquafnﬁdd)wraq ¢ heid adle

fornmul a, conbinations of those shown in the follow ng chemca formula with

a vinylene gH@en, af@"Pr&péihbe CHré‘@Q 12} dIQraﬁL]Qflg SRONG drbupgle and
fol |l ow ng chem cal fornula, and the like. Here is selected fromthe sane

substi t uent giq%,descei ped ey W$m¥hd At s a hydrocarbon group
having 6 to 63 éarbonu;torrkéq% nﬁ RI I Q'%r -S- -N -B- -Si- -CRR 101 IO

~ _~NO~C,C-Ar g; " TQg_Cmoang‘.Leh@ N%t%r@c%c@:@ ldorddoddd drodp \hedks aAr- C-
remaining atomic group obtained by removing one hydrogen atom
from a heterocyclic compound, and the number of carbon atoms
is usually from about 4 to 60, preferably from 4 to 20. The
number of carbon atoms of a heterocyclic compound group does
not include the number of carbon atoms of a substituent. Here,
the term heterocyclic compound includes organic compounds
having a cyclic structure in which elements constituting a ring
1s 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. Specifically, a thienyl group,
C, 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 Cj;
alkylthienyl groups, pyridyl group are C; to C;; alkylpyridyl
groups.

Of examples of the substituent, the substituent
containing an alkyl chain may be any of linear, branched or
cyclic or a combination thereof, and when not linear, an isoamyl
group, 2-ethylhexyl group, 3, 7-dimethyloctyl group, cyclohexyl
group, 4-C; to C;; alkylcyclohexyl groups and the like are

exemplified. For enhancing solubility of a polymeric



39 This polyneric fluorescent substance may al so be a random bl ock or
graft copolyner, or a polyner having an internedi ate structure thereof, for
exanpl e, a random copol yner havi ng bl ocki ng property. Fromthe vi ewpoi nt
for obtaining a polyneric fluorescent Hbstance havi ng hi gh fl uorescent
dguantumyield, the repeating regularit§ is preferably |ower, and exanple, a
random copol yner is nore preferable than an alternating copolyner. I n order
to obtain an alternating copolyner, it is necessary to use nonomers each

having two kimbrdsRait WH e fof alwimy, 43t 110 pre@erdia ttiRit ad, a
random copol yner can be obtai ned by charglng a plurality of nononers having

one kind of o&%d)fésﬁ'bg%ﬂth%n%sdcﬁ'ﬂﬁéq_"erp@d tAngAei t B RUBRAIAL L9edrk L8581 | Y
conducted. Further, a random copol ymer having a bl ock property and a bl ock

copol yner ccam%qqcosrb&fﬂféh@a é‘.ﬂ&-&ﬂlfc‘i‘fdl‘ns' Z8$4n2s afgwé ta |t s are
nore preferablé than a conplete random copol yrmer. Pol yners of "branchi ng |n

the main chajdy, E@dc&rf &€ tO' £8Ph % Lehl NahSr @ 6 Al BE n RAdEr

dendri mer grown regu y and a structufe containing ran ranchlng are

I | ud h fs
al so includeg; i ;ér}@g 1 il fafy® DETRLS e iees %3hu§f§%b%”%n€4}9ﬁ%g

emtting fluoresc In a so State are suitabl since t

material utid hegs gRbnerhadi 8 d PRkl Gbinl My ﬁﬁfﬁwemm the

pol ymeric fluorescent subst ance, ere are exenpl | orof orm
met hyl ene chlyQjd d&itrogen atom and the like are exe lified,
{Fahydt ot it an, to! i

di chl or oet hane, t'e an, t ol uene, xyl ene, nesi tylene,

Further, of examples of the substituent, when an aryl
group and heterocyclic compound group are contained partially,
these may have further one or more substituents.

Of repeating units of formula (1), more preferable
examples are groups of the above-mentioned formula (4) or (5).

Rs in formula (4) and R¢ and R; in formula (5) represent
each independently 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 carbon atoms.
Specific examples of these substituents are as described above.

In formula (4), n represents and integer of 1 to 4. When
n is two or more, a plurality of OR; 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

m is two or more, a plurality of OR; may be the same or different.

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



tetralin, decalin, n-butyl benzene and the |ike. The polyneric fluorescent
subst ance can be usually dissolved in these solvents in an anount of 0.1 wt
~ or nore, though the anount differs depending an the structure and

nol ecul ar wei ght of the polyneric fltuz§5cent substance. The polyneric

fl uorescent substance has a nunber-average nol ecul ar wei ght of 10" to 108
in terns of polystyrene, and the degree of polynerization thereof also
changes dependi ng on repeating structures and proportion thereof. Fromthe

standpoi nt  ofupst MRASE G Y YRG! hfheQSBSi}éLrlné!n%ESnteﬁt 8hp3ERHNENRE. as

repeating structures is preferably from20 to 10000, nore preferably from

30 to 10000,e;paﬁ[%i&yb@réycm5§@M%éﬂ@,%§ﬂy&§qﬁﬂ%, Wigg1theSegRObyaeEr i C

fluorescent substances are used as a light emtting naterial of a polyner

LED, the puriiy,idefeply saawl%frdiwgﬁogpgl,igbyle&&&beg.ﬁﬁgm

therefore, it I's preferabl € t'hat a nonomel b re polynmerization |
fied b ar e . : . > :
o crystal || S50 e Thaerni Sphpafe: DAry SECRL BIoRHs. aFgiefline |
ferable t It Al sPr 8GLRbL LR
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not only as a I'ight emiting naterral, but SO as an organi c sen conduct or

mat eri al , op;%gg{iggégféagreogs ?Sc§}bg9ngggg've mat eri al by doping. A

met hod of producing a polyneric uorescent substance of the present
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a group different from the group of formula (1) and is a group
selected from substituted phenylene groups (having 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 substituents selected £from the group consisting of alkoxy
groups, aryl groups substituted with an alkoxy group, aryloxy
groups 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



substance of the present invention, for exanple, a nmethod described in JP-A
No. 5-202355 is nentioned, when a vinylene group is contained in the main
chain. Nanmely, there are exenplified nmethods such as polynerization of a
conpound havi ng an al dehyde group mﬁtg a conpound havi ng a phosphoni um sal t
group , or of a conpound having an al thde group and a phosphoni um sal t
group, according to a Wttig reaction, polynerization of a conpound havi ng
a vinyl group with a conpound havi ng a hal ogen group , or of a conpound
havi ng a vi ogkbgnoapomad arhal ggenpgr bapiagcér tong Ot aaabidec latromesct(imot (

pol ynmeri zati on of a conmpound having an al dehyde group with a conpound
havi ng an asupbphoapbdamat eh growlkoy groap)qmpeyid iyl ggoapsahdetiydes gr oup
and an al kyl phosphonat e group, accordi ng to a Horner-Wdswort h- Entrons
reaction, pbbsootatehenaitomsqfamy Tanoo gtohpwites inve 6aro 60cadmngeosns ed

met hyl groups, according to a de-hydrohal ogenati ng net hod, polycondensati on
of a conpouagybavkpl dgwoups HEOFEnsUl fron60Ntasbdn s boRsS, aceDaAlkPUsidyd

sul f oni um sal t - deconposi ng net hod, polynerization of a conpound havi ng an
al dehyde grgupups havanoTpewwchAaron G tdhsaCeiPhalkylam@hoWsouys Ravang
conpound havi ng an al dehyde group and an acetonitrile group, according to a
Knoevenagel 7rea6iol 6arbpal ¥t@is Z drdylaldeny ¥ Jraupenpaunfigh@iog ot s@rvonnor e
al dehyde groups, according to McMurry reaction, and the |ike. Wen a

vinyl ene gratpms$ a9l alkyingilatbips hAeingsrt Cdatarbon £eny) fonavarehed of
pol ymeri zation from correspondi ng nononers by a Suzuki coupling reaction, a
met hod of pRéy8EbLFBLILENCHNpEuRdli gralls NeReind i td BBt badboh RebwEeahdati on
using a Ni (0) catalyst, a nmethod of polynerization using an oxidizer such
as Fed 3 andyahe ¢réep aéndefHd idfe @tiedakemplpEivae! i pet2hic examples

el ectrochem cally, a nethod of deconposition of an internedi ate pol yner
having a subrabheséek@Bstngughesparandst Aeskirkbear abdenpl i fied. O .these,
t he pol ynerization nethod by a Wttig reaction, the polynerization nethod
by a Heck reacti onhetdifb 10l titdd a&tiildR n@edhedp ha s olfoa nain s WahighoEBTONS
met hod, the polynerization nethod by a Knoevenagel reaction, the

pol yneri zat bpRwitRg e H¥edeSti2dirciotie ightd upadst s Vet i ke FRAIKGIBS gZzatipsn

met hod by a Grignard reaction and the pol ynerization nethod using a Ni( 0 )
cat al yst arerplefjesaps esshsrctt wtediciitte stoalkoky greapy apylbggegpelipsds.
Specifically, a conpound used as a nononer, having a plurality of reactive
substi t uent andargilaI®orgyrodp $1£C SiRarifid dxatp DE g ati thewd ya@bstidadnean be
reacted at the nelting tenperature or nore and the boiling point or |ess of
t he organi cagel aentlessrnpe@nabbikal.i or suitable catalyst , for exanple .

For exanpl e, known nethods can be used, described in "Organic 43
Reactions", vol. THe distPiMern® d¥hp Jeha ¥dwy havBans .an aecyleh®6§roup
"Organi ¢ Reactions", vol. 27, pp. 345 to 390, John Wley & Sons, Inc. (
1982, " O gaord@disyitdmshetero&ptl eidompovmdigeop atpihe cdfferantilhavdnln
Wley & Sons , Inc . , 1988 , Chem cal Review, vol. 95) p. 2457 (1995),
Journal of &rganghehal proufhbateken, twol phbi§lepe §40upslo9Phy argdanaal of
Praktical Chem stry, vol. 336, p. 247 (1994), Makronol ecul ar Chem stry

Macr onol ecugaoufyimasiatmmivogrodf ohtaidd v I@moviagltwhdrtdrcger atoms
preferable that the organic solvent used is sub jected to a deoxygenati on
treat nent sfifbmcaenakgmatdct hydresairbon icompougdessfdeuddealant

i nert at nosphere, generally forsuppressing a side reaction, though the

treat ment dhéterscgepéndecogponndogpompddsalat réoticomragedbtagnd®yit is
preferable to conduct a dehydration treatnent |ikew se (however, this is
not appl i cabémovinghtwe Aydrogea atams iforom a he ttesm ghabic spapound .t hThet er
such as a Suzuki coupling reaction). For the reaction, an alkali or

sui t abl e catahiiehsid mderyclic aromatic compound group is an atomic group

obtained by removing two hydrogen atoms from a condensed

polycyclic aromatic compound. Here, the condensed polycyclic



appropriately. These may be sel ected according to the reaction used. It is
preferable that the alkali or catalyst is soluble sufficiently in a sol vent
used for the reaction. As the nethod of m xing an al kali or catalyst, there
is exenplified a nmethod of adding a s;bution of an alkali or catalyst
Sslowmy while stirring under an inner nosphere of argon and nitrogen and
the like or a nethod of slowy adding the reaction solution to a solution
of an alkali or catalyst, inversely. 44 More specifically, regarding the

reaction cofbrid©ns ,cdng;otdiﬁi £898fe Pdrab W tdn grofatiiicobompotngl ot €2LAs®N,
Knoevengel reaction and the |like, an alkali in an ampbunt of equivalent or

nore , prefgy abniehsamgls t® 3 wtbed thggfizb%%mﬁné heinfdEXIBE &drbon
functional groups of nononmers is used and reacted. The alkali is not

particul arlat éestbheheHeadMkHOF i RY ABRIfua 1B} Blomlekdd 6 €5 Sd @fcally
pot assi umt - but oxi de, sodi umt-but oxi de, sodi um et hyl at e, I|th|unnethy1ate

and the |1 kgapHibihi&ife I 29EREScENED BReRRMEHAYENET I S?réﬁé,tPﬁrlyil%%e,am des

such as sodi umam de and the i ke can be used. As the sol ven

N, N- di met hyd £ o8 #idé dige , 1544 XYM OT Wirdhy s dh@XabSroh Sh&eiea afitle t Ecd i ke are

used. The reaction can be progressed at a reaction tenperature of usually

fromroom tedpes idd eﬁhﬁ rAMih %Q‘Ie%?%_ ?ﬁg&??%’éh@rhfé HFe'féraBQ% . €XPEgh €,

from5 minutes to 40" hours, and ti me i clent progress o

pol ymer i zatdqh J¥hdifo AL 15 $llu®1 131G, SHRCE !t Pféi‘ekabﬁle PREESSE Ve i
| eaving for a long period of tinme aftér conpletion of the reaction, the

{ﬁafhgope;kgﬁai§u$§€§@ﬁg@{yigr@g?ggtﬂgagtes to 24 hours . The concentration

on nmay advant ageously be sel ected appropriately within the

range from about 4, dboMdbrddd Be1FRRGIIUE abiltqle e8RpERhAALEBAPSLECEn
atomic group obtailned by removing two hydrogen atoms from a
condensed polycyclic aromatic compound. Here, the condensed
polycyclicaromaticcohpoundrepresentedbyArlincludesorganic
compounds having a cyclic structure obtained by condensation
of two or more rings in 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. The number of carbon atoms contained
in a ring is preferably from about 6 to 60, more preferably
from 6 to 30. Specifically, quinoline, 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

substituent is contained.



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 % In the case of a Heck reaction, nononers are reacted in
t he presence of a base such as trieth%hanine and the like ) using a

pal | adi um cat al ayst . 45 The reacti is effected at a reaction
tenperature of fromabout 80 to 160C for a reaction tinme of about 1 to 100
hours, using a solvent having relatively high boiling point such as

N, N-di net hyl f or Wamh@eaﬂxnﬁ&tﬂ&vlaawnreoldo@l@&n@%m lidean ldtdniee f«f‘ﬁ@uﬁ)f a
Suzuki coupling reaction, palladium|[tetrakis(triphenyl phosphine)],

pal I adi um aC&h?&i%@Bg tdifotiKE tWoChyaLdgeh Wt S FRick aﬂsan?iri—‘@‘b%h%)ghndand

an inorgani c base such as potassium carbonate, sodi um carbonate) rium

hydroxi de anshrdierdidf R Qitekilioh BAER BUGNoBmbFé ChiW] A ABANIidis |1 ke,

and an inorganic salt such as cesiumfluoride and the 11Ke, are added’

prefeT 01 i SRS AIDMBRer SIS gL ACBDIUE BhutelociBp.

equi val ent bas on“nononer's, and~"reac al'so per
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cause refl ux. e reaction time 1s froma In the case
; o d ) Lif] X ‘ ; ) . Cal
Mo are ronatod | o e BreBpgR ddRBa D T8l A%Geotip Mb Lty BORASTE @
t her, dinet | j t i t ich i
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m xed with a separate pared nonomer s I on, a ckel™ or

pal | adi um cafal i Al 51 22degul dH P(g%!}.é@eﬁ{ E%B%x:ﬂﬂié& LRaGL1AUe

then, the réaction tenperature is ralsed to reflux and the Feaction Is
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descri bed. Ing t Sstructure e polynmer LED of t pr esent

| nvent i on, adpBhaBidi | IiOARY o) @ETGHE e REVIRER BRoARYIS: G Al Node

at | east one Ich 1s tranSparént or sem -transpar t, and the po yrreric

fl uorescent RSIANA A Jdifp P GRloupB\CNHERE, | EnEOBEALERE dfbdfi%s an

light-emtting |ayer.
atomic group obtained by removing two hydrogen atoms from a
aromatic hydrocarbon. The heterocyclic compound group is an
atomic group obtained by removing two hydrogen atoms from a
heterocyclic compound. Specifically, a phenylene group,
naphthalenediyl group, anthracenediyl group, thienylene group,
furanediyl group, pyridinediyl group, quinolinediyl 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



As the polynmer LED of the present invention, there are listed polynmer LEDs
having an el ectron transporting | ayer di sposed between a cathode and a
light emtting |ayer, polyner LEDs having a hole transporting |ayer

di sposed between an anode and a |ight itting layer, polynmer LEDs having
an electron transporting | ayer di sposéd between a cathode and a |i ght
emtting layer and having a hole transporting | ayer di sposed between an
anode and a light emtting |ayer. For exanple, the follow ng structures a)
to d) are speeutiaakl yrexompliaeeds) td7(8)) anvAelieghbfeautabiyity of

| ayer/cat hode b) anode/hole transporting layer/light emtting |ayer/cathode

c) anode/ | i ghtmerétidNg thaystrateatesntdprsitdddy ayentilaeatdpde d3),
anode/ hol e transporting layer/light emtting | ayer/electron transportlng

| ayer/ cat hogeofwhagae( 02)/ at8dh68é epragefgpIs . | Mot 88V EeN Ohel 8¥YPhEtures
Hereinafter, the sane) Herein ) the light emtting |layer is a |ayer having

function t Oréﬁkhsénhbam,v ebbRuhake ¢y angRQol) &8s ledRicilal 18 pAYLEr8BYENY
function to transport a hole, and the electron transporting |layer is a

| ayer havi ngsf iNghtePi4® h&FDRGOLkcaN1EhECERRRge HEFRhBpotPEng! FELHERL
transporting layer and the hole transporting |ayer are generically called a

charge tranggar benNgpkaiged gggihpght emtting layer) hole transporting
| ayer and el ectron transporting lNayer may al so each i ndependently used in

two or nore |ayergneff tﬁ@afgﬁehfiﬁépﬁhltngﬂﬁb{ﬁ:‘hﬁlg' gp9sed adyeegptute an
el ectrode, that having function to i nprove charge injecting efficiency from

the el ectrode apgmiiayi 8) eTRECIR,! endeﬁfoeéégregbm:nea&al iA@8pRhaantdgvhCce
are particularly called sonetines a charge injecting |ayer ? hol e injecting
llayer) el echielpl §bE6ELEE £ RNRTA1NYL §20803! 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.
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. Kk represents an integer of 0 to 5.



48 For enhanci ng adherence with an el ectrode and inproving charge injection
froman el ectrode, the above-described charge injecting |ayer or insulation
| ayer having a thickness of 2 nmor |less may al so be provi ded adjacent to

an el ectrode, and further, for enhanqi g adherence of the interface,
preventing mxing and the like, a thim“buffer |ayer nmay al so be inserted
into the interface of a charge transporting |layer and |light emtting | ayer.
The order and number of |ayers |am nated and the thickness of each |ayer

can be appreprémteddn ePMr athidydre oronsitdeni. nowhéaht £811] i Hdsefdécurdcy
and life of the device. In the present invention, as the polynmer LED having

a charge i np£cd iv1% Jravf1 dnfil e @edn Va8 10 fbawes, Rakewheneht 18021 ayer)
provided, there are listed a polyner LED having a charge injecting [ayer

provi ded adigegdtute & GRINIQIE 1G-SR YIRIhdrH difed {1 £n & NEE LV A PLEST I NQ

| ayer provided adjacent to an anode.” For exanple, the follow ng structures
e) to p) argsSSGidd CamentheiP! 1 Tk tw) %7‘}?1@%{1%'&@9% EOLRELAN06) are

| ayer/light emtting |ayer/cathode f) anode/light emtting |ayer/charge

inj ecting | aygaé&dt hogesghud /&Paagﬁ,hﬂles&aghlaﬁ%@%lem&hi%@j tting

| ayer/ charge 1njecting |ayer/cathode 49 h) anode/ charge i njecting

1 ansport | e YR T ot Oe e g Taner /ehar g oy etrt B T A TEStnet
may be the same or different. When j is 2 or more, a plurality
of Rgs may be the same or different. When k is 2 or more, a
plurality of R;os may be the same or different. Rs to R, may
be connected to formaring. 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 Rg to R;y 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), R;1 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
atoms, alkylamino groups having l 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



) anode/charge injecting |ayer/hole transporting layer/light emtting
'l ayer/charge injecting | ayer/cathode k) anode/charge injecting |ayer/light
emtting |layer/electron transporting |ayer/cathode 1) anode/light emtting
| ayer/ el ectron transporting |ayer/ charaﬁe i njecting |ayer/cathode m
anode/ charge injecting layer/light em*t'ting | ayer/electron transporting
| ayer/charge injecting |ayer/cathode n) anode/charge injecting |ayer/hole
transporting layer/light emtting | ayer/electron transporting |ayer/cathode
0) anode/ hol7ets rensaatidnngtbager Atyhlkenist §rogps dyevimy €T ttioos Ot canbparti ng
| ayer/charge injecting |ayer/cathode p) anode/charge injecting layer/hole
transportingtbryer Ary0Al x9Nk liydgghrayes/ Ba&dngorTt tan%Porddrtdn atesmshar ge
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. aandb represent
each independently an integer of 0 to 3. From the standpoint
of solubility, it is preferable that either a or b is other
than 0. When a is 2 or more, a plurality of Ri;;s may be the
same or different. When b is 2 or more, a plurality of Ri;s
may be the same or different. R;i; to-hu 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), Ri;a and R;s 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 1l 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



I njecting |layer/cathode As the specific exanples of the charge injecting
layer, there are exenplified | ayers containing an conducting pol yner )

| ayers which are di sposed between an anode and a hol e 50 transporting

| ayer and contain a material having ag i oni zation potential between the

i oni zation potential of an anode mate Zal and the ioni zati on potential of a
hol e transporting nmaterial contained in the hole transporting |ayer, |ayers
whi ch are di sposed between a cathode and an el ectron transporting | ayer and

i ni Ty of & baPhsactaliafiing: i PRahrt detklne BEVIRRT 7 6 B0 Sk,
transporti m.rera@ dag@gf%fgg b4 ShEGLES Y { £BNHOERLRA! AtBls 210 the

like. v%en e ab rge Injec ayer

cont ai ni ng rhﬁ\gbggg g61dd %a%%%usgbefg léﬁ?e

conducting p yner |s pre mor nore an m or

or e er anly P SAAVRS ﬁoa‘?%‘:%“ng%ﬁs%\éﬁqﬁ%r r8LafRbt g B3 'ef?%%#@é 10 5
S/cm or 01 (Ango 01 6 d gnapok}%&ah y 8£§r§75§}éi§8 EBnBbE dfons

conductivity © héconduc m or

Regar di ng (RTRIG4 %thf%%&" SRR bRty ﬁgﬂiﬁlfe .a"lf%ié‘*?ng
| ayer and a an exan

the anion, & S‘&Fystsy% neftgtmtosnafg FHESEr kB S e o
o oMU | SRR O BPYRSRLLE S W AL gl
the like arae pei(urrg)]'.iéfr eodf R;3s may be the same or different. When 4 is
2 or more, a plurality of R;ss may be the same or different.
R4 and R;s 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;3 to R;s may
be connected to forma 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.
When the repeating unit of formula (2) is a structure
of formula (9), R;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



The thickness of the charge injecting layer is for exanple, from1l nmto
100 nm preferably from2 nmto 50 nm Materials used in the charge
injecting |layer may properly be selected in view of relation with the
materials of electrode and adj acent Igéers, and there are exenplified
“conducting polynmers such as polyanili and derivatives thereof,

pol yt hi ophene and derivatives thereof, polypyrrole and derivatives thereof,
pol y(phenyl ene vinyl ene) and derivatives thereof, poly(thienylene vinylene)

and deri vat Q¢emst, he118pf am A% yalpsinavand tdef ¥atby¥Ra tiohRy e9Fy1 groups
pol yqui noxal i ne and derivatives thereof, polyners containing aronmatic am ne

structures hRvihg e karBonratdifs ,Shéglek@igfkivokug;%@hbbﬁnbi &@o A81EaFBhal

pht hal ocyani ne( copper pht hal ocyani ne and the carbon and the |iKke.

The insul at i,@pnisaY&EyNaY1PY gzrsadﬁhsc KAGIRg08 o ) QArb&s Bt f Heggga&lnbo

make charge injection easy. the material of the above-descri

noul ati on La¥tps Malho UAG 46 cABbEh AXGAS, REGIMIRYANSELARLORATEYG! Al S

and the likée are liste the polyner L an insulatfon laye

aving a thickBess Ofrtodiling ©33v1siighg 8E8ublohEUBALYH, WED8A0AKLNY an

insul ation layer having a thickness of 2 fntor Tess provide acent to a
2 or 1 es SR G5 o Tt o T da Y T A e dithdh SLGHEERS, O
ltge fo'h' owi %Qgi%{%h& 14miho ﬁ%uﬂé Hay Y 7705 69X@aPbEN APonf 10984 BT REALHON
yer havi ng thi ckness o m or
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. e represents
an integer of 0 to 5. f represents ah integer of 0 to 3. When
e is 2 or more, a plurality of R;;s may be the same or different.
Whenfis2ormore, apluralityof Ryosmaybe the sameordifferent.
Ri1s and R;y 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 R,y may
be connected to forma ring. Further, when R;; to R;p 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



| ess/light emtting | ayer/cathode r) anode/light emtting |layer/insulation
~layer having a thickness of 2 nmor |ess/cathode s) anode/insul ation |ayer
having a thickness of 2 nmor less/light emtting |ayer/insulation |ayer
havi ng a thickness of 2 nm or Iess/caé ode t) anode/insul ation |ayer having
“a thickness of 2 nmor |ess/hole transporting layer/light emtting
| ayer/ cat hode u) anode/ hole transporting layer/light emtting
| ayer/insul ation | ayer having a thickness of 2 nmor |ess/cathode v)
anode/ i nsul efiformwdweflbhpyRagreptds akneaygrau’sahected ésomwilley X gaowpsrti ng
| ayer/light emtting |layer/insulation |ayer having a thickness of 2 nmor
| ess/ cat hodhawingribde/ 2 msardbnoat dray ea likosyngraupbilcawnisg lofo 20noapbon
less/lightemtting |ayer/electrontransporting |ayer/cathode x) anode/light
emtting | ageomsl, ectkyitii@pspapsimayvimyarteo eoutatrbon dtayer, Ahkybhgidyl
t hi ckness of 2 nmor | ess/cathode
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 groupshaving 8 to 60 carbonatoms, 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 R;;s may be connected to form a ring. Further,
when R;; is 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. 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 for example,

a thienylene group, a naphthalenedilyl group, phenyl groups

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



y) anode/insul ation |layer having a thickness of 2 nmor less/light emtting
{1 ayer/electron transporting layer/insulation |ayer having a thickness of 2

nm or | ess/cathode z) anode/insulation |ayer having a thickness of 2 nmor

| ess/ hol e transporting |ayer/light enh ting layer/electron transporting

| ayer/cathode 53 aa) anode/hole trarsSporting layer/light emtting

| ayer/ el ectron transporting layer/insulation |ayer having a thickness of 2

nm or | ess/cathode ab) anode/insul ation |ayer having a thickness of 2 nmor

| ess/ hol e t&@@%@Q&h@ﬂﬂnh%£?6h|b@hh_Qﬂﬂbbim€¥|ﬁﬁeé/Gheibﬁﬁnshbaﬂiﬁﬁéhkag
| ayer/insul ation | ayer having a thickness of 2 nmor |ess/cathode In

produci ng a ge@lcri®ed BBovehenas thensteubenied1headangokull @ jRehti Ng
such polyneric fluorescent substance soluble in an organic solvent , only

required is degEaMahgQinif®, $ALINILJWANY ¥t PPcBhEES at@MdrWsPbclifieally
solution, and even in the case of m xing of a charge transporting materi al
and a |ight «eEnpliiiFd et erial, the same nethod can be applied, causing an
extrene advantage in groduction. As the filmform ng nmethod froma solution
, there can be used,eg®g}ing nethods such ﬁélﬂ spin coating nethod, casting
met hod, micro gravurg_goating nmethod, grawirge coating nethod, bar coating
met hod, roll ‘i:>l1. T\ireb d. dip coating nethod,
spray coating W i printing nethod, offset
printing nethod, inkjet printing method and the |ike. Regarding the

t hi ckness of the lighg emtting layer, thegopti numvalue differs depending
on material used, amd iy properly be seIlNcihd so that the driving voltage
and the light e s ncy becene i mungval ues, and for exanple,
it is from1l-af er a \ W 0 nm further 54

When the repeating unit of formula (2) is a structure
of formula (11), R;; and Rz; 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 havingl 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



preferably from5 nmto 200 nm In the polynmer LED of the present

invention, light emtting material sother thanthe above-described pol yneric
fl uorescent substance can also be mxed in a light emtting |ayer. Further,
in the polyner LED of the present inv ion, the light emtting |ayer

tontaining light emtting materials other than the above-descri bed
pol ynmeric fluorescent substance may al so be lamnated with a light emtting
| ayer containing the above-descri bed polyneric fluorescent substance. As
the |ight emdting4nts 60 Garbdmatommbrdigiahcgpolip . usepecifia exanqpdias
havi ng | ower nol ecul ar weight, there can be used, for exanple, naphthal ene
deri vatives,ofaphBsacRivs trt it s/ake \aasdé S€r £péd ahparey] epeaarnd pdpreaidnies
t hereof ; dyes such as pol ynet hi ne dyes, xanthene dyes) counarine dyes,
cyani ne dyessadietizldep@iideantasy ah Snbydedxyflw ol & Ne Whenley ivaki yesddeer eof ,
aromati c am ne, tetraphenyl cycl opentane or derivatives thereof, or
tetraphenyl kutgdiedne f cerRyatmagsbé hefi€osam@nsr tdee fékent Spatridn galilsy,
there can be used known conpounds such as those described in JP-A Nos.
57-51781, 5% lbAdreand hriddikey foF ReX@MMe baate tdnd Dy el ddfarf. t he
present invention has a hole transporting layer, as the hole transporting
materials used,addal,§ MAf X IMIndd el R ¥Biriyh CoiM@Zoluhet RIgrdy &1 iap
thereof, polysilane or derivatives thereof, polysiloxane 55 derivatives
havi ng an arpgebup Hitiding A8 HiiEgel ehain, Und be m@oef@me;ngwg%ﬁp e
derivatives, arylamne derivatives, stilbene derivatives, triphenyldiam ne
derivatives mdEiyrend ghoudl afl@mettinegrbipr@ss t Palyimg aecatk 9L group
derivatives thereof, polypyrrole or derivatives thereof,
pol yp- pheny e \Wen e 1ot ede Wi tat hV@SohpeddiPfaining a hetero atom. X,
pol y(2, 5-thienyl enevinyl ene) or derivatives thereof, or the like. Specific
exanpl es of Fdrdwdietd ranslg IS i ifdon 0G| BdeNt-R9s Gt SR IR .1 NxJP- A
Nos. 63-70257, 63-175860, 2-135359, 2-135361, 2-209988, 3-37992 and
3-152184. AW #heprasente Jate itndipei@dn g Migidd sdisaskdd thn hol e
transporting layer, preferable are polymer hole transporting materials such
as pol yvi nyl £eq bazel,e of,,debi kY ineépsrddwtittdacpinddpai@eRt1fed i yasuyes
thereof, polysiloxane derivatives having an aromatic anmine conpound group
in the side gdiddted £EBR ARYAr6§ahatdid] ¥8RVL igioups HEvingll ¥e 2 otderssy |
pol yt hi ophene or derivatives thereof, polyp-phenyl enevinylene) or
derivatives dt@i£ohryPUndudpbShhkiiagys €660 8YrBba)atBmslearyahl kel diimof ,
or the like, and further preferable are polyvinylcarbazole or derivatives
t hereof , poliysirimde t 6 0eairbain aesms Aadawsnevryl ot Keick@vere 1derd o owes
having an aromati c am ne conpound group in the side chain or the main
chain. In thfresese Wdvindiod etdraosearbongatameri al havi ng | ower nol ecul ar
wei ght, it 56 is preferably dispersed in a polyner binder for use.

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 formula (2) is a structure
of formula (12), Ars represents an arylene group or divalent
heterocyclic compound group. Specificexamplesof thesegroups
are the same as the above-mentioned examples of Ar, to Ary;. Ryy
and Rys represent each independently a group selected fromalkyl

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



Pol yvi nyl car bazol e or derivatives thereof are obtained, for exanple, by
‘cation polynerization or radical polynerization froma vinyl nononer. As
the polysilane or derivatives thereof, there are exenplified conpounds
described in Chem Rev. , 89, 1359 ( 31-?89 ) and GB 2300196 published
specification, and the |ike. For synthéesis , nethods described in them can
be used, and a Ki pping nethod can be suitably used particularly. As the
pol ysi | oxane or derivatives thereof, those having the structure of the
above- descr i2fegaboa atemspalkvddie ercabshzaving | loker 20aschdmatesisght i n
the side chain or main chain, since the siloxane skel eton structure has
poor hol e t rkypEritivggpewps hayingak todll eatrlyon altoms aa Bkekampho gredpshose
having an aronatic am ne having hole transporting property in the side
chain or muihavirg A. tahd) watrbot abemEorarny grdup s hiavdmsp6r to i lcaydron s
not restricted, and in the case of a hole transporting |ayer having | ower
nol ecul ar weitgints, anydokxydgroupsi bavihg 6 ayere( samrare chtfomem anyibsddyl
solution with a polymer binder is exenplified. In the case of a polyner

hol e transpagrdups meEtvdamicalé, ta @6t kacdbion altiomls ,t heyllaydno groapwe thafvriom a
solution is exenplified. The solvent used for the filmformng froma
solution is endio par tacbbarayomest aryletkyl cyroims hdvimn Hitss @oveaxbon e
transporting material. As the solvent) there are exenplified 57 chlorine
sol vents sudtas Cmrialkary mpidugsemawingri dey 60 cddrbaet does and t he

| i ke, ether solvents such as tetrahydrofuran and the |ike, aromatic

hydr ocar bon axyheeikyel ssillohl. agrdudsudrering/ | 2ns 60 ddiebon ketokef one sol vent s
such as acetone, nethyl ethyl ketone and the |ike, and ester solvents such

as et hyl aceimtleliypliarimcgratips ldving gl tosd varbontatenandriyiallkdng.l
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. g and r represent
each independently an integer of 0 to 4. When q is 2 or more,
a plurality of Ryys may be the same or different. When r is
2 or more, a plurality of Ryss may be the same or different.
Rz5 to 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 R,y may
be connected to forma ring. Further, when R,; to Ryg are a group
containing an alkyl chain, one or more of a methyl group,

methylene group and methine group constituting the alkyl chain



As the filmform ng nethod froma solution, there can be used coating

met hods such as a spin coating nethod, casting nethod, mcro gravure
coating nethod, gravure coating nethod, bar coating nmethod, roll coating
met hod, wire bar coatingnethod, dip c %ting nmet hod, spray coating nethod,
screen printing nmethod, flexo printing met hod, offset printing nethod,
inkjet printing nethod and the like, froma solution. The pol ynmer binder
m xed is preferably that does not disturb charge transport extrenely, and

s such pol SR 35, fubEtibRRE AR, Brchel ih St e ettt Mbdni ol
B the [ ke are- SramoprirBar RALFEFsEC L T Aeg A bpRRigis beRea™
and may. pr oBEPEY tes BRAE BHAL, thRal EpRa tafie, KRGty BF AU HATC ARG
emtting eff,icjency beco optiyrum val ues, and at | east .a thickness a

whi ch no. pi THERS 5ARE BAEEBRNI LASRESTy PRRRST tsaiq SH e S ARPBRREss | s
Ther of or o, - PROPRIEG RSB bl AFHEEAEFRLEr o T HamAR LTS SFof SETARe.
roms nm 91308 B dFnéiHee By FHER B Fehe (s oHELY e THIEFaR an
[ anspor | ng TGRaraReY HcboRERECa VLR a0 ISR Sf SPE-re PR AHEPes,
Cher cof . naPRPRERRAIERE &k PAEEI DY UGS PREFBIPedoNt riiR, FARR A unit. o

deri vati ves th%reo , t racyanoant hr aqui nodi net hane Qr. _der.i v ves .t her eof,

T lor onone” dsr EhEr 1y pla o YO A AT daPrpdnrdan YReshrarsn

di ph i derj vati , t al f. 8-hyd i |
Gor T vt oo TP ERE dro A i, FRE M e TG Ho £ v SO PO A RANSPE TSt SPERal | ne
d derivati th f, | yfl i vat.i th f dth
[ ke, Speci Ao aiey Foirauidy Shemianl fomuin il & TARNLSHE 98 Ros.
63-70257, 635&%@?6 .. 2-123? 9, 2-135361, 2-209988, 3-3799 an% iP%S 184.
Anong t hem S i ORHEG JFHA P&s MOTEN 95 EPRG Te SBP Vet &Py £Q1AR% DS:
th i derivati th f, O t al | f
g?hya?gg;ga{] Orir?é‘ r :f\g%é‘l}qV% iz\‘fagiq}‘%r]gg?e,n'epgl ygairrﬁole;(ﬁz gnd derivatives

ther eof, pol yqui ngal. e, and der Luatl wes, £ hereofy A ¥l HOL €08 cribea

above, and Ar represents a hydrocarbon group having 6 to 60

carbon atoms.
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preferable, and 2-(4-biphenyl)-5-(4-t-butyl phenyl)-1, 3, 4- oxadi azol e,
-benzoqui none, ant hraqui none, tris(8-quinolinol)alumnum and pol yqui noli ne
are further preferable. The nmethod for formng the electron transporting

| ayer is not particularly restricted, ,and in the case of an el ectron
transporting material having | ower nnpgcular wei ght, a vapor deposition

nmet hod froma powder, or a nethod of filmformng froma solution or nelted
state is exenplified, and in the case of a polyner electron transporting
mat eri al, a met hodriois pollfiné oL aiflgoreanen tsoh b t Aic @ mayed 1 eslbataat endom,
exenplified, respectively. The solvent used in the filmformng froma

sol ution is whichart iggalfar Eypoeghercter ppoliythed hhveaa dhshotemed et on
transporting material sand/ or polynmer binders. Asthe solvent, there are
exenplified sgthestiee SohyL8bE, SE6H @8afpler ohorahdbmt BvpeN§mer having

chl oride, di chl oroet hane and the |ike, ether solvents such as

t et rahydr of upBéciilg t ékey.aromati c hydrocarbon sol vents such as

tol uene, xylene and the |ike, ketone solvents such as acetone, nethyl ethyl

ketone and the |i kEromttebfi SipSDht ERirSobtEn 86g el Pylymeetiat SLudtd ydent
acetate, ethylcellosolve acetate and the like. As the filmform ng nethod

froma sol uti@hs €ind® hla®d ny 84 &h ﬂle%%h@&uHﬁ@dm%%i@Qtﬁ%ﬁ@%@a@ﬂ?@ as

a spin coating nethod, casting nmethod, mcro gravure coating nethod,

gravure coatf@guaﬁﬂtdfr&tsfwef@@abwabm&,r@:t@esiambglel, & 2ahlade B MDFme M I e

bar coating nmethod, dip coating method, spray coating nmethod, screen
printing metf@chordd @rerRrablicngnaRt £ 1 1 freftidd iddgd1gmat hag, okakieto
printing nethod and the |Iike. The polyner binder to be mxed is preferably

that whi ch do®sa9hnexlt TRl vinl sbpblyReghartes hiedrsaly 6 ARRhdnomds t hat
does not have strong absorption of a visible light is suitably used. Assuch

pol ymer bi ndgscp Haskhy itwd kamnpsel artivel yasupsnLoPrpseyhmdal k¥ eSoh Nedgof
pol yt hi ophene or derivatives thereof, pol y(p-phenyl ene vinyl ene)or
derivatives thelRderP8h¥a2, éxtéﬁcﬁm’h@ﬁ%l\ﬁn@:t' E€AR)BY oBaivdld BYSCRAEE B0 .
pol ycarbonate, polyacrylate, poly(methyl acrylate), poly(nethyl _
net hacryl at e , POlYSL V€L N RIndnd iy IhaSAInY ohe) kipal ¥gi hexave ghduphenlake
are exenplified. Regarding the thickness of the electron transporting

layer, the opdsiedyakis ,drid €hé6 pteparaitidnals 88 €1 dondrbe ANhBYer,
properly be selected so that the driving voltage and the light emtting

efficiency beeanBofidd dymet Havhnanal bibck%ﬁﬁé%é’rﬁﬁhﬁld@%io@k Y&y @r pi N
hol e is produced is necessary, and too | arge thickness is not preferable

since the drégmp@sd@l dBILLSTkS RE dAUNAF JritC8286S. oFh&r §F A €, copeLéEkness
of the electron transporting layer is, for exanple, froml1l nmto 1 um

preferably f#68mdranntef &b ekhhurd bempheetaranidon 6981 omaM. t cPEDEmérs The
substrate form ng the polynmer LED of the present
of branching in the main chain and of three or more terminals
are also included. Further, a dendrimer grown regularly and
a structure containing random branching are also included.
Further, as the polymeric fluorescent substance, those
emitting fluorescence in a solid state are suitably used, since
the material utilizes light emission from a thin f£ilm.
As good solvents for the polymeric fluorescent substance,

there are exemplified chloroform, methylene chloride,

dichloroethane, tetrahydrofuran, toluene, xylene, mesitylene,



F 61 invention may preferably be that does not change in form ng an

-el ectrode and |l ayers of organic materials, and there are exenplified gl ass,
pl astics, polyner film silicon substrates and the like. In the case of a
opaque substrate, it is preferable th tO the opposite electrode is
transparent or semtransparent. In the-present invention, it is preferable
that an anode is transparent or semtransparent , and as the material of
this anode, electron conductive netal oxide filns, semtransparent netal
thin filns ahéitradini Kecaldnusedbutpibenktentiand therldkea.e Fhedrdhymerioxi de
, zinc oxide , tin oxide , and films ( NESA and the |ike) fabricated by

usi ng an el eElvonescentsubsd agicessanbepeyad lyfdisshlvned inithesesxd teeits TO |
, indium~ zinc ~ oxide and the |ike,which are netal oxide conpl exes, and
gol d, platinim asianeunt cofpperl awntd ¥ her [ndaee arehosghl, tendasowny dibEfiers TO
indiumzinc ~ oxide , tin oxide are preferable . As the f abricating

net hod, avacdepeagbndemoshé shamuetove, arspuolecuhgrvetigid; of dheppatymeric

met hod, plating nmethod and the |ike are used. As the anode, there nmay al so
be used orgafiLluotesosptreubstandacting filns such as polyaniline or
derivatives thereof , polythiophene or derivatives thereof and the |ike.
The thi ckness ofTHé@odymda izaf lherageentr sabsitpneel hasead mimber caveragei ng
transm ssion of a light and electric conductivity, and for exanple, from 10
nmto 10 ~t nmopeetitaalweidhtome200ha d03 inctarmbust perl yeroyfremsh wnklr the 50

nmto 500 nm

degree of polymerization thereof also changes depending on
repeating structures and proportion thereof. From the
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 preferably 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.

The polymeric fluorescent substance of thepresent invention

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

as an organic semiconductor material, optical material, or as



Further , for easy charge in j ection , there nmay be provided 62 on the
.anode a | ayer conprising a phthal ocyani ne derivative conducting pol yners,
carbon and the like, or a layer having an average filmthickness of 2 nm or
| ess conprising a netal oxide, netal 4Luori de, organic insulatingmateri al
-and the like. As the material of a cathode used in the polynmer LED of the
present invention, that having | ower work function is preferable. For
exanple, there are used netals such as lithium sodium potassium

rubi dium cesvndgchive|hateriabgeiesdepdingal cium strontium) barium

al um num scandi um vanadium zinc, yttrium indium cerium samarium
europi um terbi umA yettdvodi afh prafiudiang ekpe lymeglicofbueomprent mpbstmansde nor e
of them or alloys conprising one or nore of themw th one or nore of

gol d, si |l ver,of athewprespper i meenbber eyill abé udesobibed hedkwl., tungsten and
tin, graphite or graphite intercal ati on conpounds and the |ike. Exanples of
al l oys include a regndse ume shdd erf Praiycimgnespobynediant iibogscent
magnesi um al um num al | oy, indiumsilver alloy, lithiumalumnum all oy,

l'i thi um magnesbsiarte oyf thée hpoesemtli imvehtbyncaforuaxanpienum akltbpdand
the like. The cathode may be forned into a |am nated structure of two or
nore | ayers.ddéerithed kirestP -;f Nohe5eabRed8 tamméetippedprwherly sialwdes
whil e considering transm ssion of a light and electric conductivity, and
for exanpl e,gfouwpn i comtaidduir phefradbl ghdtnm 2ameidy p fthenen atert her
preferably from50 nmto 500 nm 63 As the nethod for fabricating a

cat hode) t hegeemp ki fiied me thadsusaalaps rp aleeesr 1 2 otd ore bifcd coppbuad heyving

met hod, | am nation nmethod in which a metal thin filmis adhered under heat
and pressur ean aaniélingde i doeoup-uwitiera ddwpeumbyhartisog e ghrasplied ubhetalkien a
cat hode and an organic |ayer, a |ayer conprising an conducting pol yner, or
a | ayer havigoowm, averfageofnpbmtmaskimgsan afld@hydeq@rdugsand amgiro sphngn aumet al
oxi de, metal fluoride, organic insulation material and the like, and after
fabricati on sdlt rom hadeordipgotec Wit tigy eranhoal spobpmerbratdtdnvdit ch
protects the polynmer LED. For stable use of the polynmer LED for a |ong

peri od of tiaeocmpbuns paefrgabvinyd gromp vith compoundddvrey admallegen -
protective cover for protection of the device in order to prevent it from
out si de danegmeouphs otrhef pratrepduvé hhsnieg,a viiayd greoubendsetad ogenygmesup,
conpound, netal oxide, netal fluoride, netal borate and the like. As the
protective cavesrdihgte allecheeacstilon, plodymepliziad,icm @f astompouinal eatireg
surface of which has been subjected to | ower-water-perneation treatnent,
and the |i kean anidielpie growuiwidhl ¢ cempoandebhaviing nana Ity tpleospvenates
pasted with an device substrate by a thernosetting resin or |ight-curing
resin for segtoup. ¢f ePagecompoundt havibdgusnngldebydeegroup iendeady to
prevent an device frombeing in jured. If an inner gas such as nitrogen and
argon i s seatrkkiylphospkorphegroup . .iacquybing toadlqrremeifadsyemat it ofmeéns
cat hode, and further, by placing a desiccant such as barium oxi de and the
li ke in the reaction, polycondensation of a compound having two or more

halogenated methyl groups, according to a de-hydrohalogenating
method, polycondensation of a compound having two or more
sulfonium salt groups, according 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



64 above-described space, it is easy to suppress the damage of an device by

- noi sture adhered in the production process . Anong them any one neans or

nore are preferably adopted. For obtaining light em ssion in plane form
usi ng the polyner LED of the present hgvention, an anode and a cathode in
the plane formmy properly be placed¥$o that they are | am nated each
other. Further, for obtaining light emssion in pattern form there are a
method in which a mask with a window in pattern formis placed on the
above- descri Bedoppaned| hghingntvei oy mewe cel Gempdd ogrowpsihi pcondbngahd c

| ayer in non-light em ssion part is formed to obtain extrenely |arge

t hi ckness prMeMdrny sebstanhi abndobhki ghkeeni ssion, and a~ nethod in which
any one of an anode or a cathode, or both of themare fornmed in the
pattern. By form nghanpatviasybehy groumisties eomgiaiossl and ey mpliacehgisone
el ectrodes so that independent on/off is possible, there is obtained a

di spl ay devi feroéxamgirent at ypeéhwvtii ofi pahynesgpkzayidngifrem lcettrersponsiimg e
marks and the like. Further, for formng a dot matrix device, it may be
advantageousmbhameasodysaasdzuathodaplang redetiont,ha mertmod oftri pes and
pl aced so that they cross at right angles. By a nmethod in which a plurality
of kinds of polymerieathiuvarbgcanGrighardneeacenont, i agmeaithiodr @t col ors of

| ights are placed separately or a nmethod in which a color filter or

| um nescencepodpmertiizAgibnl igingSauNedp)aragatglsar, & sw@ittysl afd nulti col or
di spl ays are obtained. A dot matrix display can be driven by passive
driving, or pglymébiaativa dsingnan codd s véudh sl Fadl it hadl tke 1ikéese
di spl ay devi ces can be used as a display of a conputer, television,
portabl e terai makthofiobfablkedaeliephppeymeat zadiogaleilee t roictenfiicadary ofa a
video canera, and the like. Further, the above-described light emtting
device in plasenbar 6¥i @e@oinposisebh- 6f gith - ictetheéedfjabaepoipiletanabéng a
suitably used as a flat light source for back-light of a liquid crystal

di spl ay, or saisablet reilghtiagupeeubqr andl tthienatiken.areureidemplifiedd.f | exi bl e
plate is used, it can also be used as a curved |ight source or a display.
EXAMPLES The f ol | o0f nitheseqnph e p ofltielrerz aitlilomsthe thed thyea pridteiyg reagehdhon in
detail but do not Iimt the scope thereof. Here, regarding the

wei ght - aver aghe mollgmdrsrz ateioyithe einald byraiteclaveaatd onpl tdeupatymeryhatidhe

pol ystyrene reduced average nol ecul ar wei ght was obtai ned by gel perneation
chr omat ogr aphg th6BQy asiorm exhHWadeswamhhaEmness mehhod ( GIE/Ppolymerization

method by a Knoevenagel reaction, the polymerization method
by a Suzuki coupling reaction, the polymerization method by
a Grignard reaction and the polymerization method usinga Ni(0)
catalyst are preferable since structure control is easy in these
methods.

Specifically, a compound used as a monomer, having 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
solvent using an alkali or suitable catalyst, for example. For

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



Exanple 1 <Synthesis of polyneric fluorescent substance 1> 0.62 g (1.13
.mol) of 1,4-dibrono-2,5-di(3,7-dinethyloctyl oxy)benzene, 0.25 g (0.37
mol ) of N, N -di phenyl -N, N -di (3-net hyl - 4- bronophenyl ) benzi di ne and 66
0.55 g of 2,2'-bipyridyl were charged _in a reaction vessel, then, the
-atnosphere in the reaction systen1ma§' urged with an argon gas . To this
was added 40 m of toluene ( dehydration solvent ) deaerated previously by
bubbling of an argon gas . Then , to this m xed solution was added 0.96 g

of bis(1,5- Reacideindi epollni chel P) .2 BNdd heoni JbHheWIBSY S8 iSoned Tak .10
m nutes at roomtenperature, then, they were reacted at 60C for 7 hours .

The reacti ondges ,coodyahee REaSNiGNYON vAAS, ayNosPheyss tof 820, thuwhd Wadkiyon,
this solution was cool ed, then, poured into a mxed solution of 10 m of

25~ ammoni a g\Bbes/] Ixt Nl 198 2netdegen 1 &Gyt hefs iison esthasgedewsd Rime 1d t he
m xture is stirred for about 1 hour. Then, this m xed sol ution was al |l owed

to stand stidd., 4b9 fd ad1Sepsnatiide 3' RISOoA SO TRy, $988NecHEIDREal RVOH eWRS
recovered, this sol ution was poured into nethanol to cause

re-precipitaidiongsang, thespPradueed poeshRl G iIcHysmdtRHOMEY etemiBitty,
precipitation was dried, then, solved in chloroform This solutipn was

filtrated tggJdiemgye, |lgsol41}:)|(q9r§@t)er bBuEnh1t SEMPrd Kk ScHP|Hdnils 445, ReYr.ed
into nethanol to cause re- precipitation, and the produced precipitation was

recovered. Bye, BY.eQispi t(@b'ﬂr) Wﬂ%k@'bin%d.e%ﬂd%f tﬁ@Hﬁ%‘ir@r PRSHRIONB AR EF N
0.22 g of a polyner The resulted polyner is called polyneric fluorescent
substance l.gymposium, vol. 12, p. 229 (1987), and the like.

Itispreferable that theorganicsolventusedis subjected
to a deoxygenation treatment sufficiently and the reaction is
progressed under an inert atmosphere, generally for suppressing
a side reaction, though the treatment differs depending on
compounds and reactions used. Further, it is preferable to
conduct a dehydration treatment likewlise (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 maybe selected accordingto the reaction
used. It is preferable that the alkali or catalyst is soluble
sufficiently 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.



The pol yneric fluorescent substance 1 had a pol ystyrene reduced
- nunber - aver age nol ecul ar wei ght of 1.7X104, and a pol ystyrene reduced
wei ght - aver age nol ecul ar weight of 1.3 67 X 105. The structure of the
pol ymer estimated fromthe charged nng mers is a random copol yner, and the
-nolar ratio of repeating units is described below O O 75 Exanmple 2 M@ ~ N
~~~~NM/ 25 <Synthesis of polyneric fluorescent substance 2>

More specifically, regarding the reaction conditions,
in the cases of a Wittig reaction, Horner reaction, Knoevengel
reaction and the like, an alkali in an amount of equivalent
or more, preferably from 1l to 3 equivalent of based on the amount
of functional groups of monomers isused andreacted. Thealkali
isnotparticularlyrestricted, and forexample, metal alkolates
such as potassium-t-butoxide, sodium-t-butoxide, sodium
ethylate, lithiummethylate and the like, hydride reagents such
as sodium hydride and the like, amides such as sodiumamide and
the like can be used. As the solvent, N,N-dimethylformamide,
tetrahydrofuran, dioxane, toluene and the like are used. The
reaction can be progressed at a reaction temperature of usua'l.ly
from room temperature 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 long 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 1like, usingapalladiumcatalayst.



A polymer was obtained in the same manner as in Exanple 1 except that the
charging ratio of 1,4-dibrono-2,5-d1(3, 7-di net hyl octyl oxy)benzene to

N, N - di phenyl -N, N -di ( 3- net hyl - 4- br onophenyl ) benzi dine was 1:1. This
polymer is called polyneric fluoresce substance 2. The pol yneric
fluorescent substance 2 had a pol ystyrene reduced nunber-average nol ecul ar
wei ght was 1.6X104 and a pol ystyrene reduced wei ght -average nol ecul ar

wei ght of 4.2 X104. The structure of the polynmer estimted from charged

nNoNomers i s Thé 2edert6ana ¥FBLctanGt Aeddi@lod BbhPe PALULEH EREMWHIU | S
as descri bed bel ow. 68 o 50 Example 3 M\ / / \ N\ / \ / N\ / [ ~ M/

S0 <Synt hesigy alo BELXIEAL of LUBLRICAN1REASE A ST LoPPOY TRSuES DY Ned
nple
a solvent having relatively high boiling point such as
N,N-dimethylformamide, N-methylpyrrolidone and the like.

In the case of a Suzuki coupling reaction, palladium
[tetrakis(triphenylphosphine)], palladium acetates and the
like are used, for example, as a catalyst, and an inorganic
base such as potassium carbonate, sodium carbonate, barium
hydroxide and the like, an organic base such as triethylamine
and the like, and an inorganic salt such as cesium fluoride
and the like, are added preferably in equivalent amount,
preferably in an amount of 1 to 10 equivalent based on monomers,
and reacted. It may be also permissible that an inorganic salt
is used as an aqueous solution and reacted in a two-phase system.
As the solvent, N,N-dimethylformamide, toluene,
dimethoxyethane, tetrahydrofuran and the like 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 reaction, exemplified is amethod
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

is mixed with a separately prepared monomer solution, and a



2 except that the replacing 1, 4-dibrono-2,5-di (3, 7-di net hyl octyl oxy) benzene
.to 1, 4-di bronp-2-(3, 7-di net hyl octyl oxy) benzene. This polyner is called

pol ymeric fluorescent substance 3. The polyneric fluorescent substance 3
had a pol ystyrene reduced nunber-averﬁge nol ecul ar wei ght was 1.6X104 and a
- pol ystyrene reduced wei ght-average nol€cul ar wei ght of 5.0 X104. The
structure of the polyner estimated from charged nononers is a random
copolynmer, and the nolar ratio of repeating units is as described bel ow. ~/

Me \ / / \ Nnlckel érPpalladitm MatklystbQs aﬁaeﬁxﬁffﬁhé ﬁai)ﬁi@té‘@@éﬁt%n

pol yneric fluorescent substance 4> 0 . 41 g ( O

1, 4- di br ono- goSefkéSs 7r@a£@£$wl ated omebeea&mgonotaﬁ edatlréSi8TPhi 504
2, 5- bi s(4- bromophenyl ) - 1- oxa- 3, 4- di azol e and 0. 55 g of 2,2 -bipyridyl were

charged in atbepstion ateee8le rbhERLoANEs @ﬁ?&ft@i e 'I"R.et b@igﬁaﬁa'9@a§a§£em
was purged with an argon gas. To this was added 40 of tetrahydrofuran

(dehydrationjgoh¥y&atin %?@r&flﬁd,ﬂre@w %%Iuyxtby pw%l@&la%qyoanaana&qseneaéf
Then, to this m xed solution was added O.

bi s(1, 5-cycl gpehadienes RigeliSai@®ht , 3k d ﬁ?eﬂbeHﬁ.ﬁf‘MfEbrﬂ% L?iv%] ent,

nlnutes at room tenperature, then, they were reacted at 60C fo ours .

The reactionphse8UHIMEhERerS . AMAPEIAN BRE AIBSRPWI Bme¥ it { bﬁ@fﬂﬁﬁé?n’

this solution was cool ed, then, poured into a m xed sol Ufion o

25% anmoni a MetRHAS I aH tﬂ&sgﬁhgég‘ilb/eﬁeaﬁﬁvé)f th@rlte)?éﬁﬁ%}gggn%tgffegf?dt he

mxture is stirred for about 1 hour. Then, this m ut1on was owed
to stand stipl, xh8yhi pdtAs@aration into two layers. The upper layer was
recovered, this solution was poured into nethanol to cause

re-precipitation, gagethg, ;ﬁ%&@gﬁﬁe £igh tt g?e‘é’éﬁtr %ﬁQgﬁEan. wih§ pe

precipitation was drled In ch orm This solution was

filtrated todégayyseansodé%fdf@é ecrﬂeatsferuht&g@e b8l £ Pt 89 BeUrRd

into methanol to cause re-precipitation, e produced precipitation was
recovered. Thi-8sBheCiRbREiON, B idHEmitidng layer is present between
an anode and a cathode at least one of which 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
between acathode andalight emitting layer, polymer LEDs having
a hole transporting layer disposed between an anode and a 1light
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 d4) are

specifically exemplified.



under reduced pressure to obtain 0.19 g of a polyner. The resulted pol yner
.is called polyneric fluorescent substance 4. The polyneric fluorescent
substance 4 had a pol ystyrene reduced nunber-average nol ecul ar wei ght of
1.8 X104, and a pol ystyrene reduced mg%ght-average nol ecul ar wei ght of 4.5
-X 104. The structure of the polyner estimted fromthe charged nononers is
a random copol yner, and the nolar ratio of repeating units is described
below. ~/ 50 / %ﬁgﬁple 5 50 <Synthesis of polyneric fluorescent substance
5> 0.41 g (0.75 Ahofjode/tigbfi gRbkbingslayen/sathadenyl oct yl oxy) benzene,
0.488 g (0.75 mmo|) of 4,4'-di brono-2, 5-di (3, 7-di met hyl octyl oxy) stil bene
and 0.55 g of 2,Pd'anedeihele| traRrePerbingdlanes/+égh i8ﬂ1¥r§§§al, then, the
at nrosphere in the reaction systemwas purged with an argon gas . NNN\ / O
71 To this wdevsddEathodsl of tetrahydrofuran ( dehydration sol vent )
deaerated previously by bubbling of an argon gas. Then, to this m xed

sol ution was add@ba@P@@/éi@hﬂﬁ@#@ﬁ%P%Qéygﬁé@géFéﬁ@ﬁmﬂﬁaﬁﬂqntiQH@aYhé/

m xture was stirred for 10 m nutes at roomtenperature, then, they were
reacted at 6@<catyede hours . The reaction is conducted in an argon gas

at nosphere. After the reaction, this solutionwas cool ed, then, poured into
a m xed sol uti ondbfanedefhele2tyanapontingalayerbdightopmgstihagol /50 m  of
i on exchanged water, and the m xture is stirred for about 1 hour. Then,
this ni xed sdpyerdelggsron transporting layer/cathode

(wherein, / indicates adjacent lamination of layers.
Hereinafter, the same)

Herein, the light emitting layer is a layer having function
to emit a 1ight, the hole transporting layer is a layer having
function 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
transporting layer are generically called a charge transporting
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.



allowed to stand still, to find separation into two |ayers. The upper |ayer
- was recovered, this solution was poured into nethanol to cause
re-precipitation, and the produced precipitation was recovered. This
precipitation was dried, then, solved,jn chloroform This solution was
-filtrated to renove insoluble nateriaﬂ , then, this solution was poured
into nethanol to cause re-precipitation, and the produced precipitation was
recovered. This precipitation was dried under reduced pressure to obtain

0.24 g of a pol yoer enhlag ciaguladae realcensi ths atalelet tholdegmand idpravdseent
substance 5. The polyneric fluorescent substance 5 had a pol ystyrene

reduced nuntsiamyeingectlbaceten anes Didtddd, IRe0Lhoveddas Poiyed Wwhatge
reduced wei ght -average nol ecul ar weight of 2.1 X 105. The structure of the

pol yner estiimjest fi@mdyer darigash Iierisaydr hdaiipn adpaieys @ t he
nolar ratio of repeating 72 units is described below. ~/ 50 / 50 Exanple

6 <Synt hesi snwlorPQb¥EERAG 41l4ONAS ¢ridlviddshaaeedt Boldn G id: odaplandf
1, 4-di brono- 2, 5-di (3, 7-di et hyl octyl oxy) benzene, 0.379 g (0.75 mmol) of

1, 4- di br ono-gidthd ¥, EHorheAnhAsi AgEtd e F thbenzeser 86, drevehtding

2,2 -bipyridyl were charged in a reaction vessel, then, the atnosphere in

the reacti omsysieEAn®@EhRULIRE , Wa tth B0 HIFI¥T dagerTRalyha Bsdase addad-t4y n
of tetrahydrofuran (dehydration solvent) deaerated previously by bubbling

of an argon gas tHemntdrfdds Jf e Ertdsd I1Pandorddif 1V i 1ight

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

thi ssol uti onwasqpal 8fdetNeid nRaibeddoEN yerdreafinetdd aaa Ohe KhibBkids 25~

anmoni a wat er/ 150
of each layer can be appropriately applied while considering

light emitting efficiency and life of the device.

In the present invention, as the polymer LED having a charge
injecting layer (electron injecting layer, 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



73 m of net
for about 1
find separat
sol uti on was

hanol /50 m of ion exchanged water, and the m xture is stirr
hour. Then, this m xed solution was allowed to stand still,
ion into two | ayers. The upper |ayer was recovered, this
poured into nethanol to use re-precipitation, and the

ed
to

. produced precipitation was recovered. “This precipitation was dried, then,

solved in ch
materials ,

|oroform This solution was filtrated to renpve insol uble
then, this solution was poured into methanol to cause

re-precipitatioft) @anpdavchanghdddieftedipitarenhake Feansreeyinghi s
precipitation was dried under reduced pressure to obtain 0.05 g of a
pol yner. Thelagen/idghpoembbting saverdcpsthoderic fl uorescent substance 5.

The pol yneri

c fluorescent substance 4 had a pol ystyrene reduced

nunber - aver age niol énads/hweligHirafspobdgp, 1ayer Al hghty senyi ehkng educed
wei ght - aver age nol ecul ar weight of 4.6 X 105. The structure of the polyner

estimated fr

bayvehéckhanggetiinjeabimgslaygen/cahtodecopol yner, and the nol ar

ratio of repeating units is described below \ / N\ / O/ \ O\ / 50/ 50

74 Exanple 7

j) anode/charge injecting layer/hole transporting
layer/light emitting layer/charge injecting layer/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) anode/charge injecting layer/light emitting
layer/electron transporting layer/charge injecting
layer/cathode

n) anode/charge injecting layer/hole transporting
layer/light emitting layer/electron transporting
layer/cathode

o) anode/hole transporting layer/light emitting
layer/electron transporting layer/charge injecting
layer/cathode

p) anode/charge injecting layer/hole transporting
layer/light emitting layer/electron transporting layer/charge
injecting layer/cathode

As the specific examples of the charge injecting layer,
there are exemplified layers containing an conducting polymer,

layers which are disposed between an anode and a hole



<Synthesis of polyneric fluorescent substance 7> 0.41 g (0.75 mmol) of

. 1, 4-di brono- 2, 5-di (3, 7-di net hyl oct yl oxy) benzene, 0.365 g (0.75 nmol) 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 -bipyridyl were charged in a reac%bon vessel, then, the atnosphere in
-the reaction systemwas purged with ~argon gas. To this was added 40 mi
of tetrahydrofuran (dehydration solvent) deaerated previously by bubbling
of an argon gas. Then, to this m xed solution was added 0.96 g of

bi s(1, 5-cycl Onfé:x%bc%lﬁ)rfg alk9eiOind Bt tiaie HimdtH el aBhavting' &4 ifoeri zHtion
m nutes at roomtenperature, then, they were reacted at 60C for 7 hours .

The reaction ﬂ@tmbedwéanmmeﬁmze\aﬁoa@mﬁeﬂﬂ ofAfdreanbdaE matagtian,
t hi ssol uti onwascool ed, then, poured into a m xed solution of 10 mM of 25%

ammoni a wat erdrnlddnd ieohiFathanobbeenttadf of G4 T AR EpHtEing &idtdrigal

m xture is stirred for about 1 hour. Then, this m xed sol ution was al |l owed

to stand stildontiiddddis e ald0d tfﬁr@sﬁd@tiﬁ@{eié efhelypees wAYEh Wes
recovered, this solution was poured into nethanol ¥o cause

re-precipitatd ot veteRnOdUeSth PiE Gl hat é PEcPRSn EFLYSH &k i i layer
precipitation was dried, then, solved in chloroform This solution was

filtrated to ér?d@%ﬁt'a&%oé %Ht%r‘@lehh@liﬁg an *éq_'écttrmé a%?&ﬁ&'t?%é!‘?«ﬁe@ﬂbﬁtﬁg
into 75 nmet hanol to cause re-precipitation, and the producCed

precipi tati 0rbi’@étfcﬁ?&fﬂﬂi’ty%‘éc&fﬁ&d@hh%k%l‘%ﬁd ehé @Qe!é’ﬁ%h arf%itfﬂe\.(&
pressure to obtain 0.12 g of”a polyner. The resulted polyner is calle

pol ynmeric fl uof gaceidcerbs tade&portity 199%¥HE&!L%5A&E’I@§&%M tﬁé‘@ﬂéﬁﬁ%ﬂ
had a pol ystyrene reduced nunber-average nol ecul ar wei ght of 1.1X104, and a

pol ystyrene rediucsshvel gt AYEF aden dotee U fike Wei ght of 5.3 X 104 . The
structure of the polyner estimted fromthe charged nonomers is a random

copol ymer, and tReeRDtRE db¥ve: A sdesdd chdryei 18kt dR§CId o 1hel AWyert S0
/| Exanple 8 50
containing an conducting polymer, the electric conductivity
of the conducting polymer is preferably 107° S/cm or more and
10® S/cm or less, and for decreasing the leak current between

light emitting pixels, more preferably 107% S/cm or more and

102 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 10 ° 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 is used in an electron
injecting layer. 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 lithium ion, sodium ion, potassium ion, tetrabutyl ammonium



<Synthesis of polyneric fluorescent substance 8> 1.65 g (3.00 mml) of

-1, 4-di brono- 2, 5-di (3, 7-di net hyl oct yl oxy) benzene, 1.69g (3.00 nmol) of

4,4" -di (trifluoronethylsul foxy)-3, 3" -diethoxystilbene and 2. 2 g of 2, 2
-bi pyridyl were charged in a reaction5 essel, then, Oi 1 O 76 the
-atnosphere in the reaction system was iurged with an argon gas . To this
was added 160 ml of tetrahydrofuran ( dehydration solvent ) deaerated
previ ously by bubbling of an argon gas . Then , to this m xed sol ution was

added 3. 84 of _bis(1, 5-cycl ooct adi ene).ni.ckel (0), and the m xture was
stirred forg'?ﬁ‘ I?Inlqugt al'll){‘reo&’ﬁe‘[ ﬁﬁfér}'pgtﬁ']@l&et hen, they were reacted at 60C
for 7 hours . The reaction is_caqnducted ipn an argo as_ at npsphere. After
the reaction, tﬁ‘%s’:&%ﬁ’?”@rﬁ/ﬁaggo ee&:?xag:ggnfnb%%; i gJ’(?ralﬁi eX3MRlesn of
40 M of 25~ a nia water/ 600 m_of_ nethanol /200 m of i exchanged

wat er, and f"ﬁ@mqutnﬂ‘r &9 108 e PHEHSTANR LIS .m"rh‘é%,-“’o‘?rﬁ%- m xed
solution was allowed to stand still, go find sqgaration into'two | ayers.
The upper | ayerMaheriatsnseds in fhe cBRpEER P IRt Hoo Y S HBHRERRESL Yt o
cause re- preci%t ation, and the groduced precipitation was recqovered. This

preci pi tati Bf 3@&segteddr Yhet ok srdddirn whib tbeoRrateFhpdsRf gleshrrde
filtrated to renove insoluble materjials , then , this solution_was poured
into met han8hdt 89Jaceat dagieds piand itdierafre IRFSRHTRA FRIpFELRIon was
recovered. Thiis precipitation was dried under_reduced pressure to obtain
0.14 g of aPPNTRES SHFE A8s RHIFRHoiiferand derierlt Hots ne?¢Ee?f uor escent
substance 8. The polyneric fluorescent substance 8 had a pol ystyrene
reduced nunBERY. nep 2R 46T I tgihte ot herpeiby PARPEETRI§ st ene
reduced wei ght -average nol ecular weight of 1.0 X 105 . The_structure of the
pol ymer estgﬁﬁggatﬁmﬁﬁ;mﬁggﬂgygg&ylphenylenevinylene)andderlvatlves

thereof, poly(thienylene vinylene) and derivatives thereof,
polyquinoline and derivatives thereof, polyquinoxaline and
derivatiéés thereof, polymers containing aromatic amine
structures in the main chain or the side chain, and the like,
and metal phthalocyanine {(copper phthalocyanine and the like),
carbon and the like.

The insulation layer having a thickness of 2 nm or less
has function to make charge injection easy. As the material
of the above-described insulation layer, metal £luoride, metal
oxide, organic insulation materials and the like are listed.
As the polymer LED having an insulation layer having a thickness
of 2nmor less, thereare listedpolymer LEDs havingan insulation
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



77 nononers is a random copol yner, and the nolar ratio of repeating units
.is described below Cet \ / \ / \ '\ / EtO 50 / 50 Exanple 9 <Synthesis of
pol ynmeric fluorescent substance 9> Under argon atnosphere,

1, 4- bi s(propyl ene boronate)-2,5-di (3,.7-di met hyl octyl oxy) (321 ng, 0.575
.ol ), 4, 7-di br ono- benzot hi adi azol (P& ng, 0.547 mol) and al i quatR 336
(Aldrich, 221 ng, 0.547 mmol) were dissolved in toluene (30 m) and to this
was added 30 ml of an aqueous solution of potassium carbonate (238 ng, 1.73
mrol ). Further, tetrakis(triphenyl phosphine)palladium (1.27 ng, 1.09x10'6
mol ) was gngH ?b&nﬁoﬂ?héxﬁ'ﬁ‘ﬁﬁﬁre was heated under ref lux f or 20 hours .
After cooling, the solution was separated, and the organic | ayer was washed
with water. Thi® ARREECIIIERTIRR ROPHRYHRY ﬂeF%h%BPefgoeﬁﬂ?,nEnarthe
deposited precipitate was fiitrated off. The precipitate was purified by
silica gel &RFSARLEGEapM}tELBOULATPT/CEI9A% n a pol ymer. Then, obt ai ned
pol ymer was di ssolved_in toluene to prepare a solution. This solution and
25% anmoni a wat®l IReEL MRt jemit ting tryerginpulablonnyayerr hayingr a3
hours at roomtenperature. After standing still and being separated into

t ol uene andthickpesghef: | n@ner| dgss/was vered. This solution was
poured into methanol and stirred, and produced precipitation was filtrated
of f. After washf h@eredekinginbation i kavendeavieduecthpekBesseofor AMhelrs at
50C, 231ng of polymer was obtained. The resulted polyner is called

pol ymeri c fl@sFéddaht enbtting dayerpdingvdatdan davesdaningisthhekngshad a
pol yst yrene-reduced nunber-average nol ecul ar wei ght of 2.6x10, and

wei ght - aver 8§e2nBheell desaéicgithode 7. 6x10°. The pol yner structure expected

fromthe charged nononer is an alternating copolyner, and nolar ratio of
repeating unitst] sanede olingnaEionrhayer MRLEgNa| thickpess of 2 nm or

less/hole transporting layer/light emitting layer/cathode
u) anode/hole transporting layer/light emitting
layer/insulationlayerhavingathicknessof2nmofless/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) anode/insulation layer having a thickness of 2 nm or
less/light emitting layer/electron transporting layer/cathode
x) anode/light emitting layer/electron transporting
layer/insulationlayerhavingathicknessof 2nmor less/cathode
y) anode/insulation layer having a thickness of 2 nm or
less/light emitting layer/electron transporting
layer/insulationlayerhavingathicknessof 2nmorless/cathode
z) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting layer/electron

transporting layer/cathode



O 50 Exanple 10 / 50 <Eval uation of fluorescent property> A0 . 2 wWm %
.solution of the polyneric fluorescent substance 1 in chl oroform was
spin-coated on a quartz plate to make a thin filmof the polyneric
fluorescent substance 1. The 79 flu éescent spectrumof this thin film
.was neasured by using a fluorescent SS ctrophotoneter ( 850 manufactured by
Hitachi Ltd.). In the sane nmanner, the fluorescent spectrum of the

pol ymeric fluorescent substances 2 to 9 was neasured. The pol yneric

fl uorescent subs&@nc&ﬁ)e%%}trﬁg%ﬁ%ﬂ%ﬁ%ﬁ%@%&gg]f§§ﬁgc&ni@9gn howed

fluorescent peak wave I'n ow ng Table 1. Table 1
layer/electron transporting layer/insulation layer having a

thickness of 2 nm or less/cathode

ab) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting layer/electron
transporting layer/insulation layer having a thickness of 2
nm or less/cathode

In producing a polymer LED, when a film is formed from a
solution by using such polymeric fluorescent substance soluble
in an organic solvent, only required is removal of the solvent
by drying after coating of this solution, and even in the case
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 usedcoatingmethods suchas aspincoating
method, casting method, micro gravure coating method, gravure
coating method, bar coating method, roll coating method, wire
bar coating method, dip coating method, spray coating method,
screen printingmethod, flexo printing method, offset 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 wvalues, and for example,

it is from 1l nm to 1 /m, preferably from 2 nm to 500 nm, further



Pol ymeric fluorescent substance Fl uorescent peak wavel ength (nnm) Polyneric

_fluorescent substance 1 ~ 416

Pol yneri cfl uorescent subst ance2418Pol yneri cfl uor escent subst ance3422Pol yneri c
fIuorescentsubstance4450PoIynerichuoggscentsubstance5472PoIynerichuoresce
. nt subst ance6456Pol yneri cfl uor escent subst ance7416Pol yneri cfl uor escent subst an
ce8452Pol yneri cfl uor escent subst ance9570 Conparative exanple 1 <Synthesis of
pol ynmeric fluorescent substance 10> A pol yner was obtained in the sane

1A i br oo B &r e gLy SEAEDY ﬁ“’é?’%@f%ﬁy)ﬁeL?ZLQgto >
2, 7o 1 b omo- 9, 9] BRL Y sQt BB, ol U BOLIIIEE eGS0 QOLKPRI L cing

quorescent sub nce Yherl uorescen

ol yat yr ene PEEEEEH S4THR f%%%? Sﬁé %‘%’vﬁecLﬂeasrca“a‘éwgcﬂ%of’?ﬁsr%%fﬁ%ae”%%nt

copol ymer °2ﬁ%ﬁ‘$h£r?ﬁ%ﬁap Fae gﬂg@d@f%g% 5 %ﬁ"er@% S P P %, s0

/50 in the polymer LED of the present invention, the light emitting
layer containing light emitting materials other than the
above-described polymeric fluorescent substance may also be
laminated with a light emitting layer containing the
above-described polymeric fluorescent substance.

As the light emittingmaterial, known materials can be used.
In a compound having lower molecular weight, there can be used,
for example, naphthaléne derivatives, anthracene or
derivatives thereof, perylene or derivatives thereof; dyes such
as polymethine dyes, xanthene dyes, coumarine dyes, cyanine
dyes; metal complexes of 8-hydroxyquinoline or derivatives
thereof, aromatic amine, tetraphenylcyclopentane or
derivatives thereof, or tetraphenylbutadiene or derivatives
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,
for example.

When the polymer LED of the present invention has a hole
transporting layer, as the hole transporting materials used,

there are exemplified polyvinylcarbazole or derivatives

thereof, polysilane or derivatives thereof, polysiloxane



Exanpl e 11 <Eval uation of fluorescent property> A 0.2 wt~ chl oroform
.solution of polyneric fluorescent substance 5 was spin-coated on quartz, to
forma thin filmof polynmeric fluorescent substance 5. A thin film of

pol ymeric fluorescent substance 10 formed in the same manner. The

-ul traviol et visible absorption spect and fl uorescent 81 spectrum of
these thin filns were nmeasured by using a ultraviolet visible absorption
spect rophot onet er (UV3500 manufactured by Hitachi, Ltd.) and a fl uorescent

spect rophot @Rt &athgaQ HBOB!B?CzEHré?fBrﬁB/ti‘& taniie khdthe! £8d06dHaM Ybr ERE
cal cul ation of fluorescent sftrength, a fluorescent spectrumexcited at 350

nm was usedmalie chaga OgyEﬁ%%hﬁﬁ%?@éﬁﬂ%ﬁﬂﬂVééﬂ(§fy¥hmﬁﬁﬁ'H%ri%ﬁ%&i&@@ef on
the abscissa was divided by the absorption at 350 nm to obtain a relative

val ue of thetfihBenes @R vatisRs ! frifienyaldildmit ey ddii Wit f ey escent
intensity of the polyneric fluorescent substance 5 obtained in Exanple 5

was 8.8, angotlgﬁn&q'ﬁtei e %‘ﬂ%ﬁﬁd‘éé@&&%ﬁ, iﬁHl%}\:i{jTtdthlEné F@:Gpol ymeri c

fl uorescent “substance 10 obtained I n Conparative EXanple 1 was 6.0. Exanple

ol y (oo ar CeFalduesd et RIS or dorivatives thereof.

except that jusing pilehydehediNABie) SrliRG Wt W QifeAso £, monomer .
poly(2,5-thienylenevinylene) or derivatives thereof, or the
like.

Specific examples of the hole transportingmaterial include
those described in JP-A Nos. 63-70257, 63-175860, 2-135359,
2-135361, 2-209988, 3-37992 and 3-152184.

Among them, as the hole transportingxnaterials used in the
hole transporting layer, preferable are polymer hole
transporting materials such as polyvinylcarbazole 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, or 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. In the case of a

hole transporting material having lower molecular weight, it



Pol y(9, 9-di octyl fl uorene) obtained had a pol ystyrene reduced nunber-aver age
.ol ecul ar wei ght was 4. 3X104 and a pol ystyrene reduced wei ght -aver age
nol ecul ar weight of 1.1 X 105 . <Production and eval uation of the device>
On a gl ass substrate on which an ITO til m had been nade at a thickness of
*150 nm according to a sputtering neth 9, a 82 filmhaving a thickness of
50 nmwas forned using a solution (Baytron, manufactured by Bayer) of
pol y(et hyl enedi oxyt hi ophene)/ pol ystyrenesul fonic acid by spin coating, and
the film mqsdrgz@%@saﬂiépﬁfsgfeﬂs%dni@wﬁ& B 1 U eroNede .
pol y(9, 9-di octyl fluorene) and the polyneric uorescent substance 1 were
m xed at a wei Q?Blf[‘@'ﬁ.hglg%rggiége QEddéHOaEg%Edt éh:%fa?&%' HEQ%i%%'dU,I' on
prepared so that the total anmount was 1.5 w% to forma filmhaving a
t hi ckness of r ' ' Wasr &4 ~ I our
under reducg ﬁ%%%%%?%jB?k@ﬁg‘%??ﬁ%ﬁﬁ?#?ﬁ%## e ma§g%g%%%§gégggféggtéfgb .
nm as a cat f I r | ci um was vapor -deposited at 25 nm and
aIuninun1magﬂgﬁbgffﬁgégé?ﬁgﬁm§¥ﬂ40 nm as a cathode, to produce a polyner
LED. In any vap 0§t | e_deqr : u 1 X_10-6 Torr
Vol t age was appﬁ%egﬁgnﬁk%ggggghptgg gg%ﬁgg?lpggggggW%%fVigﬁ?ggmﬁgé<on from
Pol ynmeric flyar t T f i ght 1SS S
e&%m%ﬁ%%’leégﬁghépgﬁfJaes&eu?écg ?ng&ﬁ‘erﬁy_ - b 135 118005

approxi mat ely 1 propor he "curren ensi € i nanc
devi t : ' h [
Lot 11 ci ondithrth 2P G ety Y shectsboatiol SAF BUS0EL o FBeamp o
13 <Producti i L.ce> I D . d
the sane meiibtias 1 nEhbAE Qs thaf Ynitied i YEGand abitra RAPEHEE (1
PO LS oA MR A A pelyrerc [luorssent |

f I 9, ,9-di | j
use of POV 9 g EShULTHUELERE Gk AAIE LAY RRGRA s
from Pol ynerhg, L1 UOLESEENE (HDShADECadecTlBe SHANI N Ol p ek hgha+aTs3 O
was approximately A proportion to the current density.

having lower molecular weight in the side chain or main chain,

4

since the siloxane skeleton structure has poorhole transporting
property. 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 is formed from a soiution is exemplified.

The solvent used for the film forming from a solution is
not particularly restricted providing it can dissolve a hole

transporting material. As the solvent, there are exemplified



The | um nance of this device reached over 1 cd/nR2 at about 4.2V. The device
. showed the maxi mum EL efficiency of 1.71 cd/A and the maxi nrum | um nance of
6087 cd/ nz. Exanple 14 Synthesis of
poly(9,9-diisoanylfluorene-co-9,9-dio§?ylfluorene)>
. poly(9,9-diisoanyl fl uorene-co-9, 9-di ottyl fl uorene) was obtained in the sanme
manner as in Exanple 5 except that using, as nononers,
2, 7-di brono-9, 9-di i soanyl -fl uorene and 2, 7-di brono-9, 9-di octyl -fl uorene at

mol ar rati o #fiokihe RANERY 'J&O%@/'cfﬂlta%%%ﬁo-n%ﬁ:ﬂé}fé yéﬁi%kﬁ{@@mgé .

obt ai ned had a pol ystyrene reduced nunber-average nol ecul ar wel

7 X 105 and o‘?ﬁ.'o\f%@f:"h‘:?@l ral%c&J%% [ t.L'eeatgl%rr.a%lwrgﬁ”saJc [ght of 6 . 5

X 105 . <Production and evaluation o evice> A ymer L was

produced i”t%@%dﬁi@%d?ﬂygﬂ’a ﬁgkgeEiﬁﬁglF?%amsfiephy?EgEarggnpsPlvents

pol y(9, 9-di i soany uor ene- co -diocty uorene), ol'yneric

fluorescent s%‘é%skér‘&?l&eﬂ@? :Eytferpé)laﬂgarti’xg iiﬂgfel?&.e&ge solvents such as

acetone, methyl ethyl ketone and the like, and ester solvents
such as ethyl acetate, butyl acetate, ethylcellosolve acetate
and the like.

As the film forming method from a solution, there can be
used coating methods such as a spin coating method, casting
method, micro gravure coating method, gravure coating method,
bar coatingmethod, rollcoatingmethod, wirebarcoatingmethod,
dipcoatingmethdd,spraycoatingmethod,screenprintingmethod,
flexo printing method, offset printing method, inkjet printing
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
absorption of avisible light is suitablyused. As such polymer
binder, polycarbonate, polyacrylate, poly(methyl acrylate),
poly(methylmethacrylate), polystyrene, poly(vinyl chloride),
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 values, and at least a

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



substance 8 were m xed at a weight ratio of 63:27:10 and used, instead of

. use of poly(9,9-dioctylfluorene) and the polyneric fluorescent substance 1.
Vol t age was applied on the resulted device) to give EL light em ssion from
Pol ynmeric fluorescent substance 8. Ths strength of EL |ight em ssion was
approximately in proportion to the cu §ent density. The lum nance of this
devi ce reached over 1 cd/nz at about 3.9V. The device showed the maxi num EL
ef ficiency of 0.93 cd/ A and the naxi nrum | um nance of 6234 cd/n2.

Conpar at i Vetc%igﬁj_g% @%f&ﬁgggﬁisoﬂoﬁ'ﬁe%@ag}? Q?neé ttr{éedﬂwhﬁﬁ%cﬁ & Ter

LED was produced i'n the sane manner "as in nple 12 except that on pol y(

9, 9-dioctyt féq‘é}?f}&{}f);e‘é&‘)}?can s nslth%q:%f%freusﬁhgfthickness% Of the hole

pol y(9, 9-di octy uoren e polyneri¢ f'l uorescent substance

vol20° v Rl at B85 Lo KB RHESS, Leofh oy L) A0 Rty om
DY Ox1 oL Sy, AORY Rk ENG U GEbeRR Y ec oS L BSTAG Sl 11

efficiency of QuQ9 ﬁx?é ?ﬁgﬂ&'ﬁd&ﬁi@%gg%ﬁ?'ﬁ%e%fti%%%%%é%l e on

pol yneric fluorésce ance i'nvention OWs™ stT0nhg

f1 uor escence.and ot EAG°LAFAN, SRNAP JUAAAY 08 BE3A°LL ERe SWLEAT be

used suitab
transporting materials, and there are exemplified oxadiazole

derivatives, anthraquinonedimethane or derivatives thereof,
benzoquinone or derivatives thereof, naphthoquinone or
derivatives thereof, anthragquinone or derivatives thereof,
tetracyanoanthragquinodimethane or derivatives thereof,
fluorenone derivatives, diphenyldicyanbéthylene or
derivatives thereof, diphenoquinone derivatives, or metal
complexes of 8-hydroxyquinoline or derivatives thereof,
polyquinoline and derivatives thereof, polyquinoxaline and
derivatives thereof, polyfluorene or derivatives thereof, and
the like.

Specifically, there are exemplified those described in JP-A
Nos. 63-70257, 63-175860, 2-135359, 2-135361, 2-209988,
3-37992 and 3-152184.

Among them, oxadiazole derivatives, benzoguinone 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



85 light-emtting material and/or a charge transporting material for

.pol ymer LED. The polymeric fluorescent substance of the present invention
can al so be used as a dye for laser, a material for organic solar cell, an
organi ¢ sem conductor for organic traggistor, and a material for conductive
-thin film Further, a polynmer LED obtarned by using this polyneric
fluorescent substance shows | ower voltage and hi gh el ect ol um nescent

ef ficiency. Therefore, the polymer LED can be suitably applied as

back- | i ght Oﬁr@féfgyig ciygtal display device or a light source in curved
or plane formfor 1[lTanmination and a display device such as a flat panel

di spl ay of S%Q 0 4 ﬁﬂ@ﬁYP? 9f §lof _ g@{§%é aﬁgﬂ)tfe3|hk§xad1§§oY@at S

clainmed is: Iuo escent su eShow ngf l'uorescencé in the

solid state zg%jgﬂg%ﬁelﬁ)%%%% 4E9uUGad MRS 1 SVEL #0Fa TR ET

wei ght of 10 Ibst ance cont Al s 6Re of Tor e repeé%lng

units of f orgpd gadsdody adaegef&tﬂ@fggf&fsggwg uni ts of formia (2)

and the tot repeating uni ormifa (1) is 10 mol % or nore

and 90 ol % or ﬁ?:;@%ﬁ?%@@fﬁxﬁ.ﬂ&'th%”@i@c& n' €REALLBYLYRG PaPlr 1s

formul ae (1) an

not particularly restricted, and in the case of an electron
transporting material having lower molecular weight, a vapor
deposition method from a powder, or a method of film-forming
from a solution or melted state is exemplified, and in the case
of a polymer electron transporting material, a method of
film~-forming from a solution or melted state is exemplified,
respectively.

The solvent used in the film-forming from a solution is
not particularly restricted provided it can dissolve electron
transportingmaterials and/orpolymer binders. Asthesolvent,
there are exemplified chlorine solvents such as chloroform,
methylene chloride, dichloroethane and the like, ether solvents
such as tetrahydrofuran and the like, aromatic 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, butyl 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



wherein, RlL, RZ, R3 and R4 represent each independently a hydrogen atom or
-a substituent, and at |east one of RI( RZ, R3 and R4 is a group sel ected
from al koxy groups, aryl groups substituted wi th an al koxy group, aryl oxy
groups and aryl al koxy groups, -Arl- 8 ) wherein, Arl represents a

~di fferent group fromthat of formula ? 1) and is a group selected from
substituted phenyl ene groups (having one or nore substituents other than

al koxy groups, aryl groups substituted with an al koxy group, aryl oxy groups

and aryl al k@e¥heaQHaD costPs§ mbthed , Holllheset Di@MBEhOHAW1TS i BoRENAGNE
ring one or nore groups selected fromthe group consisting of al koxy

groups, arypme®hedps agpPebialtdn@d méithiddan spridf ddedihdmdithad y|seved oupsand
aryl al koxy groups) di stil bene group, condensed pol ycyclic aromatic conmpound

groups, congemﬁeén@%a@y&dlﬁleﬁwﬂwm SONBR Y B¢ Fak@ sn AIRMELA0AN Ne
conpound groups, and groups of fornmula (3): -Ar2-Ar3-Ar4- ( 3 wher ei n,

Arz, Ar3 aninﬁﬁétabﬁiﬁEﬁﬂﬁﬁm@fhb%f%&h'Ehgnhhﬂﬂﬁe of formula ( 1) and
represent each’i ndependently an aryl ene group or a dival ent heterocyclic

conpound group.qide - ?Jb§m89|ﬂﬂﬁaéf Ebuﬁéeﬁffaé §§b?féﬁé@aﬁiﬁofﬁhﬁgwhﬁcﬁla'm
1 wherein the repeating unit of fornmula (1) is selected fromrepeating

b oy GBAnf) eR ok g MU B cgaPessiniiet profecen ahel

carbon atomgnat does not have strong absorption of a visible light is
suitablyused. Assuchpolymer binder, poly(N-vinylcarbazole),
polyaniline or derivatives thereof, polythiophene or
derivatives thereof, poly(p-phenylenevinylene) orderivatives
thereof, poly(2,5-thienylenevinylene) orderivatives thereof,
polycarbonaté, 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 the driving voltage
of the device increases. Therefore, the thickness of the
electron transporting layer is, for example, from 1l nm to 1
Um, preferably from 2 nm to 500 nm, further preferably from

5 nm to 200 nm.

The substrate forming the polymer LED of the present



aryl al kyl groups having 7 to 60 carbon atons and nonoval ent heterocyclic
«conmpound groups having 4 to 60 carbon atons; n represents an integer of 1
to 4; and when nis 2 or nore, a plurality of ORSS may be the sanme or

di fferent, 88 (5) wherein, R6 and R;,.represent each independently a group
rsel ected from al kyl groups having 1 t8120 carbon at ons , 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; 1

1 1 1
&Eggeiepsszag?vﬁ%ggSﬁ Rk 1? gférabnyrﬁ@r@ﬁge O@Q ﬁ@feaﬁﬁngé in fbﬁhlﬁ@

of " OR6s may he sane or different
Wen mis 2 gp OPEEtrodePhisd bfdrof SPET fha <
The pol yneric f?%oregggﬁtéggbgégﬁﬁe %%E%? |ng to a}n11 or wéefélﬂf?he

UL e SRt st 7
group sel eCtSH_d[ @%’%@y' ﬁ;&g??:agé‘é ygafahﬁe%%bcﬁxbéﬂe aE‘Brl‘% féé‘«%a(ble

groups havi ng car bo I'0 groups having 1 carbon

atons, al kyl %L‘car Onﬂgﬁs*ﬂ%i&%{ﬁz‘o"déﬁ?s el?uoébﬂ %éx#ﬂ%[%\sfg?g%g{:”?s

having 1 to groups aV|ng car

aryl oxy groups '”ﬁ}"ﬁﬂa gazle%e%gc GRLRAR 4 %Pmit géygégﬁﬁkg ﬁ.gugﬁaga%(gr%n?déo 60

carbon atons, arylammno groups aV|ng 't0°6 ary
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anode, electron conductive metal oxide films, semitransparent
metal thin films and the like are used. Specifically, there
are used indium oxide, zinc oxide, tin oxide, and films (NESA
and the like) fabricated by using an electron conductive glass
composed of indium-* tin * oxide (ITOf.,indium' zinc * oxide and
the like,which are metal oxide complexes, and gold, platinum,

silver, copper and the 1ike are used, and among them, ITO, indium °

zinc*oxide, tinoxidearepreferable. Asthefabricatingmethod,

avacuumvapor depositionmethod, sputteringmethod, ionplating
method, plating method and the like are used. As the anode,
there may also be used organic 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



aryl al kyl am no groups having 7 to 60 carbon atons, aryl al kenyl groups
-having 8 to 60 carbon atons , arylal kynyl groups having 8 to 60 carbon
at ons, nonoval ent heterocyclic conmpound groups having 4 to 60 carbon atons

and cyano group; i and j represent eaﬁa i ndependently an integer of 0 to 4
( k represents an integer of 0 to 5, represents an integer of 1 to 2;
when i is 2 or nore, a plurality of R8s may be the sanme or different; when

j is 2 or nore, a plurality of ROs nay be the sane or different; when k is

2 or nore , @npthe adndde of Rywsc r&md;hfeléihﬁg @ PR 1dbyadied erivdBide® R 0
an

may be connected to forma ring; urther, when RBto Rlois a group

contai ni ng agoRdkyt 1 K4 3peN yREEs OfcaPBén Cind fHE k& WP, a Rl S, SHPUP
and net hane group constituting the al kyl chain nay be substituted with a

group cont ai gh NGyérd@d &0 it@McihessI o0& ROLMTBEI febb L@élﬁ?ﬁf@in§ UDSHSH L
according to Caim1 or 2 wherein the repeating unit of fornmula (2) is

sel ected frogxigpeabild MUdSi Y, dPFANLE105h1at 189 rElddr fa FARa R HeNike .

wherein, R11 and R12 represent each independently~a group sel ected from

al kyl groups haWgnb i tediGAr N Alfodd kivea AP uitse Hyiwted lﬂ@)ﬁ)ﬁ

carbon atons, alkylthio groups having 1 to 20 carbon atons, "al kyl si

groups havi nghd §Pe €208 8100 tRAKYhAYLIAG F6QEPSwBRK BAnktiBndq gcarbon

atons , aryl groups having 6 to 60 carbon atofs, aryloxy groups having 6 to

60 carbon atlgf%fctefsé%iél ! Woﬁé%ﬁl@?‘fﬁx’é%e ffu@gd%&gb 8hOH%s P ¥\ Alh NO

groups havin O carbon atons, arylal kyl groups having 7 to car bon

atoms, | ary! ALhain 0" 0402s 0AKN - (ol 10, CRELOANA! BERy1 31 kha! K¥bRREN LG OUPS

having 7 to car boh atons, ar am no groudps g7/ to car bon

atons , aryl g%f@ﬂ)( , 9t URT 1AV 59 fu Paﬁgﬁﬁﬁhﬂq%é’%Mum . @%}‘xlaglilﬁmyé irgd OUpS
having 8 to car bon ‘atonms , nonoval eni heterdcyclic cohpound groups

having 4 to on; no ma pr ch
independentI?QEﬁféﬁfebgépgﬁ'ggggiéﬂf aﬁﬁgyﬁum, éﬁgﬁsﬁgﬁé ?égggﬁﬁﬁality of

enals 2
Rils may be {Hees5iEm4ndi {18 Elke , WL P1dPs ZoSHipPPE Eng b U(%@'ﬂuﬁ’e ofg R 2s

may be the same or different; Ril to R1Z nmay be connected to forma ring;

and further, n f t 2 I ' or
El‘é‘%ﬁﬁ dHd1 B%E%Tﬁrfsﬂﬁé‘%é%? rﬁéﬂéls'}&' 2lef! WY in G Br REEe

more of amet group ene group andnet hine group constituting 91

the al kyl chgg GoflRY sbﬂ‘%ib,sbiauiﬁemvviédbp%rqrrea&pg&&@%eg&iﬂ%ng#ngt@ Ba B OM 5

The pol yneri orescent substance according'to i'm erein the

.Egl)ofat Ing unhicrll! FiRYfdn 2na tinSeheabRdth 8P ERERE L8 A LSaLit{G, MUl &
compounds and the like. Examples of alloys include a
magnesium~silver alloy, magnesium-indium alloy,
magnesium-aluminum alloy, indium-silver alloy,
lithium-aluminum alloy, lithium-magnesium alloy,
lithium-indiumalloy, calcium-aluminumalloy and the 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 #m, further preferably from 50 nm to 500 nm.



CRIS~- ¢ //111 R14 R15 Rs~ d (8) wherein, R13 and R16 represent each
-independently 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 carbon atons, al kylsilyl groups Having 1 to 60 carbon atons,

-al kyl am no groups having 1 to 40 car b8 atonms, 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, aryl al kyhsgtadpmeltavan@or Eabedcaiibgnadlcathoday,y tAde@xarg aHa
having 7 to 60 carbon atons, arylal kylsilyl groups having 7 to 60 carbon
atons, aryl al ¥ytadm erap@rr%woéwidtgm&had%;ﬁﬁrtmm@ 1888hoal, Wanl itRitilon
groups having 8 to 60 carbon atons , aryl al kynyl groups haV|ng 8 to 60

carbon at ongne AV &/H1dEtL heedl ithiG0HAWN A sJaAHT dB\UndE 4 Hea tO Qs bon
atons and cyano group; ¢ and d represent each independently an integer of O

to 4 . when frddsdrdl af 8he PZké. PIRHAIHdY, ehee3maloy186 B AR,
different; when d is 2 or nore, a pl urallty of RI6s may be the sane or

different; hiyedNd ath¥BeOhnd W5 ldrigenics 187 ed , DRNZEPEY Id AL £1 94 PSS
sel ected fromthe group consi sting of al koxy groups, aryl groups

substi t ut ed dddhdd b@l 850 U aaié/%e%lﬁagﬂﬁ@pén %.%r%@é' B4 KR Oh 1HKERSS
R14 and R15 represent eac |ndepend ly a group sel ected from hydrogen

atom) al kyl 9%@@%‘5%&&&@1@&&QVMEIBQEHeaWJtélr puRsrhayi irdari 60
carbon atons, arylalkyl groups having 7 to 60 carbon atoms , nonoval ent

het eroCycl i cum{mwh Ha2eRs alayh8 G b 19kB0 £Rd kAR At eEBrakd taVANEGE HHRUIP;
R13 to R16 nay be connected to forma ring: and further, when R13 to R16

are a group &iHqHd! Ahrdt & tkinte 1RFER: mé’{"algﬁ 6@?6 o%fid%d”@ﬁb?éh ;H:QﬂééQ:ts

net hyl ene group and nethine group constituting t al kyl chain"nay be

substituted yd Boﬁyﬂ\'éQUﬂEﬁontl%f"s“&htﬁ.é‘%%%r Qfaﬁl%npog.ymg}:e 129 ¥8B'4CGong
fl uorescent substance according to Caim1l or wheréin the repeating unl t

of formula (p@rioii %%l eehed {¢ 9@ ﬁ?@f@fhﬂﬂe% tpi'ocbfldceoﬁr@'f@té@ﬂive ithyer @

R18 Rls ~R20) f C9) wherel n, Rl~ RZO represent each i ndependently a

group sel eCtfifi/or protective cover for protection of the device in order
to prevent it from outside damage.

As theprotective layer, there canbe usedapolymer compound,
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 there 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



93 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 carbon atons, al kylsilyl
groups having 1 to 60l carbon atons, al kylam no groups having 1 to 40 carbon
atons, aryl groups having 6 to 60 cargﬁn atons, aryloxy groups having 6 to
.60 carbon atons, arylsilyl groups havirng 6 to 60 carbon atons, arylam no
groups having 6 to 60 carbon atons, arylal kyl groups having 7 to 60 carbon
atons, aryl al koxy groups having 7 to 60 carbon atons, arylal kylsilyl groups

atom. . ary EHRERAE AT oot 8% a5 58 B R Rl A Gups
naving 4 t o Rot6THE8 bR EHRrur g UBE ST I BEGHECL LR URMMIL 0 Mg
of R -s my B S ARt i ol Ph i fadBeelal P o
mdependent |y aF8RouY g SHSRE ST el Sn 2t aneoROFR BRI B o R g 4
o oups. havi 0y 4o 6 PHRSOR e AE o7l SRR CRtD A G oBmdurie
donnect ea. t PHBESHR i3y BRESPETVAEF PERGHE e (Al e @5k dalpated
and et hane SPGB ERBRS: | TUTERGE | B AR Lo e (e LR LOR L & AT o
Jubst ance. acket FRSED A Mattind shltheh A Rark bl PReHOH 1K ae sl
(2) is sel eCftoercrin Jf.é BTaE:gB%%ti_hnegagg\irg§dg]:scfrgggalpq.a%%oiigr@emtfil\lng device,

a method in which an organic layer in non-light emission part

is formed to obtain extremely large thickness providing

substantial non-1light emission, and afﬁethod in which any one

of an anode or a cathode, or both of them are formed in 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. Further,

for forming a dot matrix device, it may be advantageous that

anodes and cathodes are made in the form of stripes and placed

so that they cross at right angles. By a method in which a

pluralityof kinds of polymeric fluorescent substancesemitting

different colors of lights are placed separately or a method

in which a color filter or luminescence converting filter is

used, area color displays andmulti color displays are obtained.

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



~r C R21) c~o0> wherein, R21 represents a group selected from al kyl groups
-having 1 to 20 carbon atons , al koxy groups having 1 to 20 carbon atons ,
al kylthi o groups having 1 to 20 carbon atonms ( al kylsilyl groups having 1
to 60 carbon atons ) al kyl am no group§ having 1 ~to 40 carbon atons , aryl
-groups having 6 to 60 carbon atons |, Fyloxy groups having 6 to 60 carbon
atons, arylsilyl groups having 6 to 60 carbon atons, arylam no groups
having 6 to 60 carbon atonms , arylal kyl groups having 7 to 60 carbon atons

, arylal kOXYa&E%%ﬂ%dbgCZmen@@ FREROFFRIQIP thal YiRbKYI Bhéyd LIPS,
having 7 to 60 carbon atons, arylal kyl am no groups having 7 to 60 carbon

atons, aryl aideivds L Rse ']?é’é&‘ghss aI Q16 1GRF RAN AT YMbu Y, aldVdW s HPUPS

haV|ng 8 to 60 carbon atons, nonoval ent heterocycllc conpound groups 'avi ng

4 to 60 car A pI e 1 ﬁ"élqn 0 Iodgblebg: J}G‘]egrﬁﬁ?é’lt STy r#e#lifg?éa{l 2

when g is 2 S may sanme or di rent; a plurallty

of R2ls nay'ffh Q§§t§dvf&ééoé£%@ré'ngn fyﬁéhf% when R21 is a group

cont ai ning an al kyl chain, one or nore of a net group, 95 net hyl ene

group and net hi pg GHAYP %ﬁ%bbgt-idggctr@.%e 'JQ’& g@ﬂﬁ‘h'ﬁé d&’ﬁf&'@gh aﬁlé&rged 8

with a group contalnlng a ero atom ~an select om

The pol ymﬂfc% g'd %%]&%”%E)ﬂbﬂ g ?fﬁg@% 058 G?th%énﬁs u.ﬂ\fe{ the

repeating uni ornu el’ec repéating un
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|ndependently A group se From al roups in

| koxy. QHﬂﬁlhgy 1
?E)og(ss cgr bgn a&%ﬁps F’Lag% lf%:fi’i:grogh avi n gsil%%rhc}é% %ﬁng[ ons, "
al kyl am no g_{pgp% ré@éﬁ.tﬂl.% é)ltaci: QSCWSQQH §4OfEn: af5Y! b ;%’8& Q@‘% gcﬁ.}r&éc? 60

carbon atons aV|ng t0 60 carbon a ,

groups havi E‘%éﬁ%é@”$¥whaﬁ€§§1agryla”‘no groups having 6 to 60 carbon

atons, aryla groups havi ng 0 carbon atons, aryl al koxy groups
having 7 to 60 carbon atons, arylal kylsilyl groups having 7 to 60 carbon
atons, aryl al kyl am no groups having 7 to 60 carbon atons , aryl al kenyl

EXAMPLES
The following examples further illustrate the present

invention in detail but do not limit the scope thereof.

Here, regarding the weight-average molecular weight and
number-average molecular weight, the polystyrene reduced
average molecular weight was obtained by gel permeation
chromatography (GPC) using chloroform as a solvent.
(0087)
Example 1
<Synthesis of polymeric fluorescent substance 1)

0.62 g (1.13 mmol) of
1,4-dibromo-2,5-di(3,7-dimethyloctyloxy)benzene, 0.25 g
(0.37 mmol) of

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



groups having 8 to 60 carbon atons ( aryl al kynyl groups having 8 to 60
carbon atons ( nonoval ent heterocyclic conpound groups having 4 to 60
carbon atons and cyano group; o and p represent each independently an
integer of 0 to 4. Wenois 2, a pb%rality 96 of R22s may be the sane
or different; when pis 2, a plurality-of R23s nmay be the sane or
different; R22 and R23 may be connected to forma ring; further, when R22
and R23 are a group containing an al kyl chain, one or nore of a nethyl

group, methy ee PR INARPYrAIAYA" HéReCehalighd! HRAJ at RRaditi¥n ¢Rdise1may be
substituted with a group containing a hetero atom X2 represents a group

sel ected TroRdd, IndVdtabspidrd RAORAG rédci1éndysehe vt gz%%‘é*éd with
d R4 to ~r

i ndependently a group selecCted fromN or CGR2~; an epr esent

each i ndepengdelblbnagk OUlr S ehes! §8s [dRB A 4oV AL et Altifle ]ldetly aHaAURnh
having 1 'to 20 Carbon atons, aryl groups having 6 to 60 carbon atons,

aryl al kyl 9rs‘BﬁRz%MY&QQiZ?EQ%ggeﬁbﬁgﬂyaéfﬁﬁbgﬂﬂn #heGon AL O@nEh ©

conmpound groups havi ng carbon atons. he pol yireric fluorescent

substance a Iy 4 | { 5 t ing unit of fornula
(2) is sel e%ﬂlrr%rﬁ%e%ae%ﬁr%ﬂﬁgrﬂ t%gsé’%]f‘é oe{hrru :_;é(fi%e@f CR24) g R25 R2~ Ar5

ﬁfefgi Rz?%ﬁé@ﬁ,é“&?&i&cﬁcgﬂ%r@%%éﬂ ), ﬁﬁﬁlﬂ{@mg.?l&ﬁ&g%aé‘ gc‘:ii\que%ﬁt

ycl i c conpound group; an 9 represent each i ndependently a

group Selecpfgkffdnﬂfﬂd%@s %&QEQ%mP%%h%%r%th%e, 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 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-precipitation, 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
under reduced pressure to obtain 0.22 g of a polymer. The
resulted polymer is 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 weight-average molecular weight of 1.3



97 20 carbon atons, al koxy groups having 1 to 20 carbon atons, al kylthio
~-groups having 1 to 20 carbon atons , al kylsilyl groups having 1 to 60
carbon atons , al kylam 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 car bof® atons, arylam no groups having 6 to
60 carbon atons , arylal kyl groups having 7 to 60 carbon atons , aryl al koxy
groups having 7 to 60 carbon atons, arylalkylsilyl groups having 7 to 60
carbon atonsX 1@yl ®hKYd a0l 0¥Pche PU1Rthet £9t6RatadbDfoMt8@Scharged
aryl al kenyl groups having 8 to 60 carbon atons, aryl al kynyl groups having 8
to 60 car bonmeh6omersMHQHEMIYm B6HECLPRYE| iat) ACENP VIGO0 QUPS ofawvepgading 60
carbon~atons and cyano group; q and r represent each independently an

i nteger of Ouh9td isWheBcH#ibed2belowbre, a plurality of R24s may be the
sane or different; when r is 2 or nore, a plurality of R2gs nmay be the sane
or different; RZS to R28 represent each independently a group selected from
a hydrogen atom al kyl groups having 1 to 20 carbon atons, aryl groups
having 6 to 60 carbon atons , ary}al kyl groups having 7 to 60 carbon atons

, monoval ent heterocyc]ic coppouryd groyps having 4 to 60 carbon atons and
cyano group; Rz4 bd\Fagwﬂhy/ge cpnnge to forma rg;g; and further, when
I .

R24 to R29 are Aa<group contai ni an a ; r nore of a methyl
group, nethykee group and net hifne group Nd y the al kyl chain may
be substituted/wrth a group conf ai ni ng

i N_#f el ectrode

98 10. A pol yner
| i ght enittinéldéVZCEvCDKﬁrisi g a pai ~
and a cathode at | east ome of ich is transparent or s

e

onposed of an anode
em t ransparent and

at least one light emtting |layer conprising a polyneric fluorescent

substance according to any one of Clains 1 to 9 disposed between the

el ectrodes. 11. The Polymer |idght emittingSdevice according to O aim

Example 2
<Synthesis of polymeric fluorescent substance 2>

A polymer was obtained in the same manner as in Example
1 except that the charglng 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
monomers is a random copolymer, and the molar ratio of repeating

units is as described below.



10 wherein a | ayer conprising a conducting polyner is disposed at | east

bet ween one el ectrode and the light emtting |layer such that the | ayer
conprising an conducting polyner is adjacent to said electrode. 12. The
polynmer light emtting device accordiég to Caim10 wherein an insulation
fayer having a thickness of 2 nmor |€Ss is disposed at |east between one
el ectrode and the light emtting |ayer such that the insulation |ayer is
adj acent to said electrode. 13. The polyner light emtting device according
to any one of Clainms 10 to 12 wherein a | ayer conprising an el ectron

transporting conpoundjis di gsposed between the cathode and the |ight
emtting |ayer sqph\LLaPA{hﬁ\la er ,£o i sing an el ron transporting
conmpound i s adjagent to said |ight SmMY# ng ayer. The pol yner |ight
emtting deordi ng to any one of w 12 wherein a | ayer
conprising a hote transporting/conpou i s df sposed tween the anode and

the Iight eni@kkngzhayeﬁ/such hat th ayer conpri gwﬁ hol e transporting
conmpound 99 is ddjacent to gaid light emtting |ayer\ 15. The pol yner

light emtting device according to any one

50 / 50
Example 3
<Synthesis of polymeric fluorescent substance 3)

A polymer 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
1,4-dibromo-2-(3,7-dimethyloctyloxy)benzene. This polymer
is called polymeric fluorescent substance 3.

The polymeric fluorescent substance 3 had a polystyrene
reduced number-average molecular weight was 1.6X10% and a
polystyrene reduced weight-average molecular weight of 5.0
X10*. The structure of the polymer estimated from charged
monomers is a random copolymer, and the molar ratio of repeating

units 1s as described below.
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of Clainms 10 to 12 wherein a layer conprising an electron transporting
-conpound i s disposed between the cathode and the light emtting | ayer such
that the layer conprising an electron transporting conpound is adjacent to
said light emtting |layer, and a Iayeggconprising a hole transporting
-conpound i s di sposed between the anode™and the light emtting |ayer such
that the layer conprising a hole transporting conpound is adjacent to said
light emtting layer. 16. A flat |ight source conprising a polymer |ight
em tting dewikempaecarding to any one of Clainms 10 to 15. 17. A segnent

di splay conprising a polyner light emtting device according to any one of

Cainms 10 tQsihthd8is OHrdpbifalerie H1HRrdks NP duldthrcddfymer |ight
emtting device according to any one of Clainms 10 to 15. 19. A liquid

crystal display comaii g @.asPRsI8r olgi ght em tting device according to any
one of Clains 10 to 15 as a back-light. .Af.A |r.ASY. Ayl . Af

AL AST. AQ@)., A-laiHSbmBSIT 5A 3-,&--&@%&?&0@ oW ber¥@ne, 0.285
CAS. A 1%A S. A 9. A®. Ay% AF%\_. AS9. A L. A% /@%’A& ALACAS A A Ay A

F.AF. Ayr. AGLoAGRH Mh814VB8.- A, é\@ié\i\ﬂ Br&n%ﬂé@i)é&/& Bx4-AU4A11Alz AINRHYAT % A
@r.A@AS% A@6 A A . A9 AT AF. ACAY. Ay9. A@ A@h A A.

-A1-A-A;-A1Du§5-é@ngQQﬁ’ébiﬁyrﬁ@%lAUEré-éhé&géh-ﬁxfaA¥e§c@§gn vessel,

then, the atmosphere in the reaction system was purged with
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(1l,5-cyclooctadiene)nickel(0), and the mixture was stirred
for Id minutes at room temperature, then, they were reacted
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% 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-precipitation, 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
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Example 5

{Synthesis of polymeric fluorescent substance 5>

0.41 g (0.75 mmol) of
1,4-dibromo-2,5-di(3,7-dimethyloctyloxy)benzene, 0.488 g
(0.75 mmol) of
4,4'-dibromo-2,5-di(3,7-dimethyloctyloxy)stilbene and 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.
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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 5.
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

X 10%. The structure of the polymer estimated from the charged

monomers is a random copolymer, and the molar ratio of repeating
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Example 6
<Synthesis of polymeric fluorescent substance 6>

0.41 g (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)benzene and
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. 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(1l,5-cyclooctadiene)nickel(0), and the mixture was stirred
for 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
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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-precipitation, 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
under reduced pressure to obtain 0.05 g of a polymer. The
resulted polymer is called polymeric fluorescent substance 5.

The polymeric fluorescent substance 4 had a polystyrene

reduced number-average molecular weight of 1.1X10°, and a
polystyrene reduced weight-average molecular weight of 4.6
X10%. The structure of the polymer estimated from the charged

monomers 1s a random copolymer, and the molar ratio of repeating

units is described below.
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Example 7
{Synthesis of polymeric fluorescent substance 7>

0.41 g (0.75 mmol) of

1,4-dibromo-2,5-di(3,7-dimethyloctyloxy)benzene, 0.365 g
(0.75 mmol) of
2,6-dibromo-1,5-d4i(3,7-dimethyloctyloxy)naphthalene and
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. To this was added 40 ml of tetrahydrofuran
(dehydration solvent) deaerated previously by bubbling of an
aréon gas. Then, to this mixed solution was added 0.96 g of
bis(l,5-cyclooctadiene)nickel(0), and the mixture was stirred
for 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 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-precipitation, 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
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methanol to cause re-precipitation, and the produced
precipitation was recovered. Thils precipitation was dried
under reduced pressure to obtain 0.12 g of a polymer. The
resulted polymer is called polymeric fluorescent substance 7.

The polymeric fluorescent substance 7 had a polystyrene

reduced number-average molecular weight of 1.1X10*, and a
polystyrene reduced weight-average molecular weight of 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.

o NG GNP
o
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Example 8
{Synthesis of polymeric fluorescent substance 8>

1.65 g (3.00 mmol) of
1l,4-dibromo-2,5-4i(3,7-dimethyloctyloxy}benzene, 1.69g
(3.00 mmol) of
4,4'-di(trifluoromethylsulfoxy)-3,3'-diethoxystilbene and

2.2gof 2,2'-bipyridyl were charged in a reaction vessel, then,
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10%' 109%&' ( )the 48%8'sphertOin the reaction system was purged with an argon
gas. To this was added 160 ml of tetrahydrofuran (dehydration
solvent) deaerated previously by bubbling of anargongas. Then,
to this mixed solution was added 3.84 g of
bis(1,5-cyclooctadiene)nickel(0), and the mixture was stirred
for 10 minutes at room temperature, then, they wefe reacted
at 60C for 7 hours. The reaction is conducted in an argon gas
atmosphere. After thereaction, thissolutionwascooled, then,
poured into a mixed solution of 40 ml of 25% ammonia water/600
ml of methanol/200 ml of ion exchanged water, and the mixture
1s stirred for about 1 hour. Then, this mixed solution was
allowed to stand still, to find separation into'fwo layers.
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,
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
under reduced pressure to obtain 0.14 g of a polymer. The
resulted polymer is called polymeric fluorescent substance 8.

The polymerlic fluorescent substance 8 had a polystyrene

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

polystyrene reduced weight-average molecular weight of 1.0

X10°. The structure of the polymer estimated from the charged
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units 1s described below.
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Example 9
<{Synthesis of polymeric fluorescent substance 9>

Under 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 toluene
(30 ml) and to this was added 30 ml of an agqueous solution of
potassium carbonate (238 mg, 1.73 mmol). Further,
tetrakis(triphenylphosphine)palladium (1.27 mg, 1. 09x10°¢
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 25% ammonia water were mixed in a closed
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bottle, and stirred for 3 hours at room temperature. After standing still and
being separated into toluene and water, the toluene layer was recovered.
This solution was poured into methanol and stirred, and produced
precipitation was filtrated off. After washing in methanol, dried under
reduced pressure for 2 hours at 50°C, 231mg of polymer was obtained. The
resulted polymer is called polymeric fluorescent substance 9.
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 quartz plate to make a

thin film of the polymeric fluorescent substance 1. The
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a fluorescent spectrophotometer (850 manufactured by Hitachi

Ltd.).

In the same manner,

the fluorescent spectrum of the

polymeric fluorescent substances 2 to 9 was measured.

The polymeric fluorescent substances 1 to 9 all had strong

fluorescence, and showed fluorescent peak wavelengths shown

in the following Table 1.

Table 1

Polymeric £luorescent substance

Fluorescent peak wavelength

(nm)
Polymeric fluorescent substance 1 416
Polymeric fluorescent substance 2 418
Polymeric fluorescent substance 3 422
Polymeric fluorescent substance 4 450
Polymeric fluorescent substance 5 472
Polymeric fluorescent substance 6 456
Polymeric fluorescent substance 7 416
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 replacing
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1,4-dibromo-2,5-di(3,7-dimethyloctyloxy)benzene to
2,7-dibromo-9,9-dioctyl-fluorene. This polymer is called
polymeric fluorescent substance 10.

The polymeric fluorescent substance 10 had a polystyrene
reduced number-average molecular weight was 1.3X10° and a
polystyrene reduced weight-average molecular weight of 4.5
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.
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Example 11
<Evaluation of fluorescent property>

A 0.2 wt% chloroform solution of polymeric fluorescent
substance 5 was spin-coated on quartz, to form a thin film of
polymeric fluorescent substance 5. A thin f£ilm of polymeric
fluorescent substance 10 was formed in the same manner. The

ultraviolet visible absorption spectrum and fluorescent
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spectrumof these thin films were measured by usingaultraviolet
visible absorption spectrophotometer (UV3500 manufactured by
Hitachi, Ltd.) and a fluorescent spectrophotometer (850
manufactured by Hitachi, Ltd.), respectively. Forcalculation
of fluorescent strength, a fluorescent spectrum excited at 350
nm was used. The area of fluorescent spectra plotted against
wave-number on the abscissa was divided by the absorption at
350 nm, to obtailn arelative value of the fluorescent intensity.
The relative value of fluorescent intensity of the
polymeric fluorescent substance 5 obtained in Example 5 was
8.8, and the relative value of fluorescent intensity of the
pPolymeric fluoréscent substance 10 obtained in Comparative
Example 1 was 6.0.
Example 12
<Synthesis of poly(9,9-dioctylfluorene))
Poly(9,9-dioctylfluorene) wasobtained in the samemanner
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
polystyrene reduced weight-average molecular weight 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
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film having a thickness of 50 nm was formed using a solution
(Baytron, manufactured by Bayer) of
poly(ethylenedioxythiophene)/polystyrenesulfonic acid by
spin coating, and the film was dried at 120C for 10 minutes
on a hot plate. Next, poly(9,9-dioctylfluorene) and the
polymeric fluorescent substance 1 were mixed at a weight ratio
of 50:50, and spin-coated using a toluene solution prepared
so that the total amount was 1.5 wt%, to form a £ilm having
a thickness of about 100 nm. Further, this film was dried at
80C for 1 hour under reduced pressure, then, lithium fluoride
was vapor-deposited at 0.4 nm as a cathode buffer layer, calcium
was vapor-deposited at 25 nm and aluminuﬁlwas vapor-deposited
at 40 nm as a cathode, to produce a polymer LED. In any vapor
deposition, the degree of vacuumwas 1 to 8 X 10°% Torr. Voltage
was applied on the resulted device, to give EL light emission
from Polymeric fluorescent 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
3.1 V. The device showed the maximum EL efficiency 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
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fluorescent substance 10 and the polymeric fluorescent
substance 5 were mixed at a weight ratio of 63:27:10 and used,
instead of use of poly(9,9-dioctylfluorene) and the polymeric
fluorescent substance 1. Voltage was applied on the resulted
device, to give EL light emission from Polymeric fluorescent
substance 3. 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
4.2V. The device showed the maximum EL efficiency of 1.71 ¢d/A
and the maximum luminance of 6087 cd/m’.

Example 14
<Synthesis of
poly(9,9-diisoamylfluorene-co-9,9-dioctylfluorene)>
poly(9,9-diisoamylfluorene-co-9,9-dioctylfluorene)
was obtained in the same manner as in Example 5 except that
using, as monomers, 2,7-dibromo-9,9-diisocamyl-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 polystyrene reduced number-average molecular
welght was 1.7X10° and a polystyrene reduced weight-average
molecular weight of 6.5X10°.
{Production and evaluation of the device>
A polymer LED was produced in the same manner as in Example

12 except that

poly(9,9-diiscamylfluorene-co-9,9-dioctylfluorene), the
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polymeric fluorescent substance 2 and the polymeric fluorescent
substance 8 were mixed at a weight ratio of 63:27:10 and used,
instead of use of poly(9,9-dioctylfluorene) and the polymeric
fluorescent substance 1. Voltage was applied on the resulted
device, to give EL light emission from Polymeric fluorescent
substance 8. 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
3.9V. The device showed the maximum EL efficiency of 0.93 ¢d/A
and the maximum luminance of 6234 cd/m>.

Comparative example 2
<Production and evaluation of the device)

A polymer LED was produced in the same manner as in Example
12 except that onlypoly(9,9-dioctylfluorene) was used, instead
of use of poly(9,9-dioctylfluorene) and the polymeric
fluorescent substance 1. Voltage was applied on the resulted
device, to give EL light emission from
poly(9,9-dioctylfluorene). Theintensityof 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 the maximum EL 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
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light-emitting material and/or a charge transporting material
for polymer LED. The polymeric fluorescent substance of the
present invention can also be used as a dye for laser, amaterial
for organic solar cell, an organic semiconductor for organic
transistor, and a material for conductive thin film.
Further, a polymer LED obtained by using this polymeric
fluorescent substance shows lower voltage and high
electoluminescent efficiency. Therefore, the polymer LED can
be suitably applied as back-light of a liquid crystal display
deviceoralight source in curved or plane formfor illumination,
and a display device such as a flat panel display of segment

type or of dot matrix, and the like.
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1. Apolymericfluorescent substance showing fluorescence
in the solid state and having a polystyrene 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), 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 of repeating units

of formulae (1) and (2):

Ry ?2
Re Ry (1

wherein, R;, R;, Ryand R, represent each independently a hydrogen
atom or a substituent, and at least one of R;, R;, Ry and R,
is a group selected from alkoxy groups, aryl groups substituted
with an alkoxy group, aryloxy groups and arylalkoxy groups,
-Ar, - (2)

wherein, Ar; represents a different group from that of formula
(1) and is a group selected from substituted phenylene groups
(having 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

consisting of alkoxy groups, aryl groups substituted with an

LY
10%
()-
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or a divalent heterocyclic compound group.

2. The polymeric fluorescent substance according to Claim
1 wherein the repeating unit of formula (1) is selected from

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

(oh

wherein, Rs represents 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 carbon atoms; n
represents an integer of 1 to 4; and when n is 2 or more, a

plurality of ORss may be the same or different,
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whereln, R¢ and R; represent each independently a group selected
fromalkyl 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; lrepresentsanintegeroflto5, mrepresents
an integer of 1 to 3; and when 1 is -2 or more, a plurality of
ORgsmay be the same ordifferent. Whenmis 2ormore, aplurality
of ORys may be the same or different.

3. The polymeric fluorescent substance according toClaim
1 or 2 wherein the repeating unit of formula (2) is selected

from repeating units of formula (6):
( Rs). ( R9>.
1 ]
(O 103
@ h
( R ¢ ®)

wherein, Rz, Ry and R;y represent each independently a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
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L 10%&+! &&' () - 10SX S10SX S10SX S, ,/: ég%sx s& ()- J :110%X q& ()-s ,
1 11098X S& ()-s , :!1098X S& ()- sC}|[ w10 z 1098+ &&' () -
M 1098+ &&' ()-, , GLOY&+! &8 ()- , 10%&+ &&' ()- ,  10%&+! && ()-
L1098+ &8 ()-Q [:bU410 , , Y(s! 109&+! &8 ()- , f&310%&+! &&' ()-,
, SS@L0YRA+! &Gt ¢Ups ,Hav 10§&Y! B 10 -carud)tidngs; (91ky MHIY&tdP )having
FGH LcvU410 , 109% & ()- , 109% & ()- ,:10% & ()- ,F

109 & () - 10RH R PO&thE&bOR+AEomS, alkylsilyl groups having 1 to 60 carbon
atoms, alkylamino groups having l to 40 carbonatoms, 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; 1 and j represent
each independently an integerof 0 to4, krepresents an integer
of 0 to 5, h represents an integer of 1 to 2; when i is 2 or
more, a plurality of Rgs may be the same or different; when
j 1s 2 or more, a plurality of Rys may be the same or different;
whenkis2ormore, apluralityof Rjgsmaybe the sameordifferent;
Rg to R;g may be connected to form a ring; and further, when
Rg to Rjo 1s 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.

4. The polymeric fluorescent substance according toClaim
1 or 2 wherein the repeating unit of formula (2) is selected

from repeating units of formula (7):
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wherein, R;; andR;; represent each independentlyagroup selected

1111 [NA410 10 10 10, , 5“!10%&'()4 , L f110% & ()-f , O fSM10% & ()-

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 1l 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; 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;
R;; to Ri, may be connected to form a ring; and further, when
R;; to Ri; is a group containing an alkyl chain, one or more

of amethyl group, methylenegroup andmethine groupconstituting
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(7).

CB Ria
O
Ris

(R 4 ®)

wherein, R;;andR,;s represent each independently agroup 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 havingl 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; c¢ and d represent

each independently an integer of 0 to 4; when c is 2 or more,
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, Y10% & () - OQEQQMBﬁQving'éQ%@ &éarbon atoms, arylalkyl groups having

7 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; R;; to R;s may be
connected to form a ring: and further, when R;3 to Rjs are a
group cdﬁtaining 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.
6. The polymeric fluorescent substance according to Claim
1 or 2 wherein the repeating unit of formula (2) is selected

from repeating units of formula (9):

.

Rig \

(RZO) f ©)

wherein, Ry and Ry represent each independently a group selected
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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 héterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; e represents an
integer of 0 to 5; f represents an integer of 0 to 3; when
e is 2 or more, a plurality of R;;s may be the same or different;
whenfis2ormore, apluralityof R;psmaybe the sameordifferent;
R;s and R;y 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 R, may be
connected to form a ring; and further, when Ry;; to R,y 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.)
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)O<AK| [ : vUA10 , , SF+10% & ()-, , '10%& ()-, YL0% & ()-, ,@!10% & ()-

.1 310% & ()- , S@10% & ()- KNYab| [ : - 410TT, 10%T& ()-, .f 1110% & ()-, ,f
1110%& ()-, ../10%& ()- ,f9-10%& ()- . ' 10% & ()-bcdg' PbA410TT,

S 9110%& ()- ,@9'10%& ()- ,@9'10%& ()- ,@!10%& ()- , 10%

«& ()-10TT10TTP=>2@] obW410 , 10% & ()240 10 10 ,7110% & ()- ,f5 10% & ()-
1S3 10% & ()- ,110% & ()-C{Z9bU410 . 10%W & ()- ,s10% & ()-!0Ss10% | & () -
WSS10%17& ()- ..3 10%& ()- ,,'110% & ()-1ijklovUs10 , & 10%.Q L& ()-( .
109%.Q L& ()- (10! 19! MHe poh i ég%&l](dcres%ét@g%ﬁtéhce according toClaim
" @0% & ()-200T_d{ 29vUaio 3* FIOAQ L& ()- ,. 10AQL& ()- , L+
10%.Q L& () 1' or 30%efd1nMtnd 08 éétin% J@f@-%ﬂ—gfc{ﬁmﬂa ?-2@ QQU@m.ected

109 & ()-(10LQ L10LQ L10LQ L ,610%0.Q L - ,4:110%9.Q
, S210%.Q L& £{plom r@d@e%@iQd—%rﬁ)t‘s@dﬁ [f&lflﬂjll(h 10)10% & () G v, 109 & () -
CTI10% & () - ) Y100k & SR E T _8DNP-A>bU410 |
'10% & ()-,10% & () - ,m%&'() 10%&'() L 10%&'()-
0, 1 10% & ()- ZPTU_N(UWyMQbU410
(1098 & ()-, 10% & () - MO#A & ()-, 10% & ()-) 2 & 10% & () -wf | yY9bUALO
109 & ()-. 10% & ()= 100 ()- 10% & ()-)2f& 10% & ()-yY9bUa10
10% & ()-. 10% & ()- O & ()-.10% & ()-)2f& 10% & () -yY9bUA10
'10% & ()-.10% & ()-. 10% & ()-.10% & ()-)2f& 10% & () -yY9bUA10
110% & ()-.10% & () - C 08\& ()-. 10% & ()-)?f& 10% & ()-". 8: yYobU410
1 10% & ()-.10% & ()- \LOW& (), 10% & ()-) 2 &30% & () -: >?1 U_ayYobU410
'10% & ()-. 10% & ()- . 10% & ()- . 10% & ()-) 2f & 10% & () - aef g} yX7* 10!
' >Sf581 1094 & ()- , @110% & ()- . @1109%& ()-, 10% & ()-)2f & 10% & () - <ubAL10!
S 10%@hesR D), Ry Skes &Rt § R gTOUD S AT9@Ee RETEN-ALky UG008RS BRVINng |
109&+! &&' ()-101 10! G [ ALO! ,, & TL0%&+ &&' ()- , 3+10%&+! &&' () -
19" 1098+ &&'L( 10 20108@bORA(IMS , ALKORFIBRENPS ha i mnlgho &9 ¢Hrim [AtonEn! |
1098+ &&' ()- ,, TA10%&+ &&' ()- ,.5: ! 10%&+ &&' ()- , 3M 10%&+! &&' () -
101 109+ adkyLthip groves e NG 2ARCROA AN atomsoogkkks{1¥] groups

11098+ &8 () -, 1! 109R+ && () -, 10%&+! &&' () - 10&+! &10&+! &10&+! &SY.
109&+! && () hagig@sBi YL o260 08t @togs0&alky amingy@roaRs(having IDURRA A ) -
i 1 109&+ &&' ()- , ! 109&+! && ()- &, ! 1098g&y& () - BEG {Z9, 210! , #

, M 1098 & () carbon ®t00SR §ryl@roumM hevidng ¢ )to 60, gaxbenoa®only - ayryloxy

L, M10%B & ()- 0,1 10% & ()-2nbA210! ,# ,F
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; ¢ 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;;s may be connected to form a ring; further, when R;; is

a group containing an alkyl chain, one or more of a methyl group,
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108 & ()- ,@BLON& ()- ,@ &10%B& ()- ,@L0%B& ()- .|

109 & ()-10' 10! m T|[: A210! , "Z10% & ()- ,@ 109 & ()- ,S9310% & ()-

, FL0NB & ()- , @10% & ()- ,@9'10% & () - T ||[:-210! , @Y10% & () -
,S510% & ()- ,Y 3310% & ()- ,,$ 110%894S 4,$110% & () -
,,$7110% & ()-y%A210! |, , S10% & () 10% & ()- ,S & 10% & ()- , @ 10%
& ()- , 10% & ()-10!10! % D|[: A210! ,F 310% & ()- .S10% & ()- , S10% & () -
 SF10% & ()- ,S& 10% & ()- ,Y 10% & ()-Dol | [:A210! , Sy59!10% & ()- , 31 10%
& ()- , SYlloethylene drdif audan¢ thing groupdeesstitut &hg! Wogmndky)l- chakh! 10

110 ,@!10% & ()- ,@®'10%& ()- ,1 10%& ()-10 10 10 ,S710% & ()- [ON UH
, @ 109% & (nay,be HaMdstiftuted WD Jroup c&bBMLALOY-a heteyadiof):- and
109 & ()-10 Yx{|[:-UH , @ ,,!:110% & ()- BO, 10% & ()- ,, 109%& () -

, @& 10% & (X1 is $ele8t&d (From, Q' &ad@%B & ()-{4567:/vWU4, ,L10% & ()-
,, ' 1109 & ()- , 10% & ()-10!10!10! ,,+M10% & ()- , ) 10% & ()-/10v|[: vU4,
, ,,t10% & ()-, , TSRl {meric FQUbRekent, shiBd Bar{de accorHAWg& d f1laim
,,"110% & ()-vy|obU4, , 10% & ()-10!'10'10!, ,, "M10% & ()- ,@% 10% & () -
,, F#M 109 &1(pr ARSI YR the @dpHdtinganit oFl Fo¥mila) { 2,)S1E1081Ec¢ed,
f%110% & ()- ,#10% & ()- ,SM10% & ()- , 10% & ()-|vU4, ,110%.Q L& ()-
,110%.Q L& Erom, réPeh@ing (hit8 dE FOrmuSaM(1Q%:& ()- , @L!10%
& ()-,9t|[:-410LQ L, ,17@0%Q L& ()~, ,y59!10% QL& ()-, ,@B10%Q L& ()-
,1109%.Q L& () - ,/&!(_uqo QL& ()- é %.Q L& ()-YbUH LQ L,
10&+! &10&+! &10&+! & Y&+ 88’ () Oy10%! & ()-9 $ y10%& ()-9 ,
10%&+| && () - 10LQ L10 Q LOGSHLM, LQ | " s9 100 ()- , FmO% & ()-& b
:110% <I <& () - QB & ()- L1109 & ()-vU4; , &M 10% & () - (
$110% & ()-( —110% & ()-1 s9

(11)

wherein, R;; andR;; 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 havingl 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 represent

each independently an integerof 0 to4. Whenois 2, aplurality



109 & ()--j|[:-410", ,6°110% & ()-, @10%:& ()-@ z @ 109XX& ()- @
' S10% & ()- , 9@ 10% & ()- ,#10% & ()- SbA410', , ,,1IM 10% & ()-

T 10% & ()- L, 110% & ()- ,M10% & ()- 10%&'() 10' 10' S| obU410
, ¥310% & ()-10' 10" 10" , @&10% & () - g|67@110%&' ,5°110% & ()-
v, ,3110% & ()-W[:bUsl0 , w9 " 10% ()=1@]9 100/##&'() @b9 10%:]/q&'() @

L, 910% & ()- , @ & 10%& ()- ,,10% & ()- IvU410,|10%&'

10% & () - 10' 10 10' 1 10% 10% & ()-y 9 " 10% & ()-@CX| [: vU410
., 11098 s& OF RzzslG%Y&be)th aftfg/f’é ?}M‘EGFG%% &hen p &fo%é(%luraﬁlt
1110% & ()- XavU410 , @! 10% & () - 10% & ()-10' 10".10" , 1M 10% & () -
,s:110% & ()PERufoR th%ﬁﬁfﬂe\/?ﬂfeffere&}fo%&z:( fnd Rop magnbs gqnnected
fy# 110% & (Y- ,110% & ()- ,f10% & ()- . SM10% & ()-V|[:-410",
£6°110% & (B9 forma rdmgy (Furthereoshen Ra. apddier e @ Irewr angdning
'k &10% & ()-bUH ', 10'!110' 10' , @ L110%&'81 @9! 10% & ( i

, @9! 10% & (@0 alkydoshain. qne @THIPTELRE '@ me Nio%&um -methylens group

andmethine groupconstituting thealkyl chainmaybe substituted

T

with a group containing a hetero atom; X, represents a group
selected from O, S, N-Ry4 and SiR,5R36:; X3 and X, represent each
independently a group selected from N or C-R;;; and R4 to Ry
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 andmonovalent heterocyclic compound groups having
4 to 60 carbon atoms.

9. The polymeric fluorescent substance according toClaim
1 or 2 wherein the repeating unit of formula (2) is selected

from repeating units of formula (12):

v,

(RZQ) r (12)

wherein, Ars represents an arylene group or a divalent
heterocyclic compound group; R4 and Ry represent each

independently a group selected from alkyl groups having 1 to



110% & ()- ,3 @10% & ()- ,F 10% & ()- ,Y, 10% & ()-tl|[:bUH ", |,
G110% & ()- .3 &310% & ()- .FM 10% & ()- ,3 S310% & ()- ,L10% & ()- ,,F

109% & ()-1B[[:bUH ", ,F 1310% & ()- ,,)M10% & ()- ,F ' 10% & ()-

., &T10% & ()- ,$M10% & ()- ., "'llotVf(() B 4vU4; ,10% & ()- ,Y
10% & ()-10' 10' 10' ,, 7°110% & () 5§ 10% & ()- ,,3M 10% & () - 40! <x| [: vU4;
. ,10% & ()-, ,F 10%&'() ,10% & ()- ,M10% & ()- ,g 10%& ()- ,F
109% & ()-P|[:vU4; | 110% & ()-, ,F ' 10% & ()- %10%&'() F

1o 0 g W o, R i L8 o s

122079 L Ao e aﬁgg%@a&mﬂg@ghﬁg s R

Par agr aph F%%&ingﬁ% EQGEO cé%gyﬁjgtoms,rmﬁﬁ. amﬁ%o 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: ¢ 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 Ryss
may be the same or different; R,;s to R, represent each
independentlyagroupselected fromahydrogenatom, 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; R4 to Ry may be connected to form a ring:; and
further, when R4, 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.
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emitting layer comprising a polymeric fluorescent substance
according to any one of Claims 1 to 9 disposed between the
electrodes.

11. The polymer light emitting device according to Claim
10 wherein a layer comprising a conducting polymer is disposed
at least between one electrode and the light emitting layer
such that the layer comprising an conducting polymer is adjacent
to said electrode.

12. The polymer light emitting device according to Claim
10 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.

13. The polymer light emitting device according to any one
of Claims 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 1light emitting layer.

14. The polymer light emitting device according to any one
of Claims 10 to 12 wherein a layer comprising a hole transporting

compound is disposed between the anode and the light emitting

layer suchthat the layer comprisingahole transporting compound
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is adjacent to said light emitting layer.

15. The polymer light emitting device according to any one
of Claims 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 1ight emitting layer,
and a layer comprising a hole transporting compound is disposed
between the anode and the light emitting layer such that the
layer comprising a hole transporting compound is adjacent to
said light emitting layer.

16. A flat light source comprising a polymer light emitting
device according to ahy one of Claims 10 to 15.

17. A segment display comprising a polymer light emitting
device according to any one of Claims 10 to 15.

18. Adot matrix display comprising a polymer light emitting
device according to any one of Claims 10 to 15.

19. A liquid crystal display comprising a polymer light
emitting device according to any one of Claims 10 to 15 as a

back-light.



