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present invention relates to a new polyner, a process for p

sanme, a polyneric fluorescent substance thereof, and a pol ymer «soiso+
Light-emtting device (hereinafter, may be referred to as "polynmer LED")
using the sanme. Description of the Related Art Hi gh nol ecul ar wei ght
light-emtting materials and hi gh nol ecul ar wei ght charge transporting
materi al s NEYW POLYMER| ANDt POLYNER RISHTREMIATANGODEVICH WSING/ &HE, unlike
| ow nol ecul ar wei ght materials, and can be fornmed into light emtting

| ayers or GSRAXMEge transporting | ayers by coating nethod. As the exanpl e,

pol yfl uorene derivatives are known. SUMVARY OF THE | NVENTI ON The object of
the present invention is to provide a new polynmer which can be used as a

light-emtting material, a charge transporting nmaterial, etc.

, a process

for producBA§ UARNPF THE INYENTEON | i ght-enmitting device using said

polymer. That is, the present invention relates to a pol yner

2 having a

pol yst yr en&ieddueéd thendaveakdio®ge nol ecul ar wei ght of 103-10a, and

conprising a re%%gtin uni.t represented _by the bel ow formul a

1),
e present invention relates to a new polymeé,)a

process for producing the same, a polymeric fluorescent

substance thereof, and a polymer light-emitting device

(hereinafter, may be referred to as "polymer LED") using

the same.

Description of the Related Art

High molecular welght light-emitting materials and

high molecular weight bharge transporting materials are

variously studied since they are soluble in solvents,

unlike low molecular weight materials, and can be formed

into light emitting layers or charge transporting layers by

coating method. As the example, polyfluorene derivatives

are known.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a

new polymer which can be used as a light-emitting material,

a charge transporting material, etc., a process for

producing the same, and a polymer light-emitting device

using said polymer.

That is, the present invention relates to a polymer
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(1) wherein, Al is a divalent group represented by -Z- or -Z-Zin which Z is
an atom c group which may have a substituent; Al represents a dival ent
group in which the bond distance ratio (bond di stance C2-Al / bond di stance
C2-Cl) is 1.10 or nore, in which C2 ig the carbon of a position, and Cl is
the carbon of (3 position, respectively to Al; Rl, R2, R3, R4, R5, and RG,
each independently represent a hydrogen atom a hal ogen atom an al kyl
group, al kenyl group, al kynyl group, alkyloxy group, alkylthio group, an

al kyl am no 1grauR, RApd1 ¥Ry A EdRes dmiitbe A drifd HLHbuRiy| am no
group, arylal kyl™ group,” aryl al kyl oxy group, aryl alKylthio group,

aryl al Kyl argeiQndr @40.109uhse | téﬁ&dc&héﬂisﬂﬁé’u&r atffi@UBaifcyl oxy group,
am no group, am de group) aryl al kenyl group, arylal kynyl group, nonoval ent
het er ocycl irepHe@eRted iy dhe PAww fEmild R3 )y be connected to forma
ring; and R and R5 may be connected to forma ring. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON 3 In the abgve fornula, as the atomcontained in Z, a
hetero atomis pyeferdble, @nd as 4she hetero atom Si, P, S, Ge, Sn, Se and
Te are exenplified. a e atomi c group Z having substituent are
as follows . O--RH i RRR > >0-Se- - I~- -G- -Sn._ 0 ~RRRRO
-1 1l Oln the f¢ 3 ndepeng%ntly represents a hydrogen atom a
hal ogen atom =an a g yToxy group, al kylthio group, alkylam no
group, aryl group, ATy arylthio group, arylam no group,

aryl al kyl group, 3£y 4 kyt oxy gpgup, arylalkylthio group, arylalkyl am no
group, substituted'silyl group, Macyl group, acyloxy group, imno group,

am de gr oUuRmedeiidl enyL drf4ha186Y BLEURY kegtadEntEANBYAlGAL SRelarafycl | ©

group, or cyano group. Istance"ratio in the above forrmula (1) is
conput abl e 1by wRRIGhTZZ 1189 drh @ HBAl1QEC lghxaiupS WHAGH nfayo Th v AL Lsh et ;
quantum chem stry cal cul ation. As the quantum chem stry cal cul ati on net hod,
seni - enpi riaéakephés8ABseaPHlivadkbnidgeeubainowhitcal tiet botd, ddstancdensity
4 functional nmethod, etc. can be used. For exanple, by a density functional
met hod i nclraddd i(bomdadistantenic2-a} ¢abondatiistapcegCamctdudsi dn 198, a
structure-optimzing cal culation of a conpound can be perfornmed using

6- 31g* as arbaoire,f dmcwihdech £ is3Ithe amrbaesd t§ posttional and Cl

approxi mation, and the bond-distance ratio can be determped. ,(Ref: J.
Chem Physis ¢de seudemogd) )8 pasikbon RIrespectREbYidt®eATn ®he Bbove
formula ( 1,) each dndependently represent a hydrogen atom a hal ogen atom
an al kyl gRoupR alken@ndyfoupeaghk $AFLPEREERL LI F?PG??e&Fo@pPYer%ﬂgq%i 0

group, al kyl am no grqup, aryl group, .aryl ox roup,,_ arylthi o group,

aryl am no Gt&8y, aa?‘fﬁ'ﬁgﬁ?l p,argﬂkwlkﬂ g n ai'rﬁ%?%% thi o group,
aryl al kyl ani IO substi.t ut ed %b% | gr , yl oxy group,
i mno grouﬁ,lﬂgﬁ%&e%%roggﬁ, awlliﬁ’ige %&’ouag'?&alrtg}c% k%loy gr%lgp, nonoval ent
het er ocycl i or 0 u a \ 0 1 o forma
ring; and Isi'kgg%“ﬂgon'gy bg 'cc?%ﬁé’c%eré%r?pd form ﬁigrfg.ﬁlﬁlg’r e¥ e.ir a@?i_, R2 and RS
are each |@Q%Bﬁng&&uﬁmyﬂaﬂd%@ﬁéy(gﬂ&léﬂﬂgdtdydﬁﬁngﬂyléﬁkgigﬂyno group,
aryl oxy group, “aryl thio group) arylarino group, arylalkyloxy group,

aryl al kyl t @&@ugr,oa&yloralmﬂiiwlgwdm AR BRPNGn it rgrausl, nor e
preferably, al kyloxy group, aryloxy group, or arylal kyloxy group. As the
hal ogen at embs@ietled isddyar egrfduor idssl aroup Naacyliony rowmd imihoe.

1

group, amide group, arylalkenyl group, arylalkynyl group,
monovalent heterocyclic group, or cyano dgroup: R? and R?
may be connected to form a ring; and R* and R’ may be
connected to form a ring.

DETAILED DESCRIPTION OF THE INVENTION



5 The al kyl group may be any of |inear, branched or cyclic, and usually has
about 1 to 20 carbon atons, and the group may have a substituent.
Specifically, exenplified are: a nethyl group, ethyl group, propyl group)

i -propyl group, butyl, i-butyl, t-butgl, pentyl group, hexyl group,

cycl ohexyl group, heptyl group, octyl group, 2-ethyl hexyl group, nonyl
group, decyl group) 3,7-dinethyloctyl group, lauryl group, trifluoronethyl
group, pentafluoroethyl group, perfluorobutyl, perfluoro hexyl group,
perfluorooctyl dmpuhe eiove FUEmMU1Rf erablthePeition mtind®xid ) calp, octyl
group, 2-ethyl hexyl group, decyl group, and 3, 7-dinethyl octyl group. The

al kenyl gr algremy didmEy @rdfditile brani hed thie Betidro @tvh ussH) |y, has
about 2 to 20 carbon atons, and the group may have a substituent.

Speci fical IS, Gmxergul, Sec@rdl @e adeedenglafiledy openyl group, 2-propenyl
group, 1lnethyl propenyl group, 2-nethyl propenyl group, 1,2-dinethyl
propenyl group, Examplels grfouihe Atoatity Ignawgnyd lgrwiupg  dyi@bed e renyarer oup,
pent enyl group, hexenyl group, cyclohexenyl group, heptenyl group, octenyl
group, 2-etasylfadehomssl group, trifluoroethenyl group, perfluorobutenyl
group, perfluorohexenyl group, perfluorooctenyl group, etc. The al kynyl
group may be any of linear, bpanched or cyclic, and usually has about 2 to
20 carbon atons, and the group may have a substituent. Specifically,
exenplified are: etﬁYﬁYF grou propyhyf g 2-propynyl group, 2 6

met hyl propynyl groupo butyny groupfqz met hy butynyl group, 1, 3-butanediyl
group, pentynyl group, hexynyl grdup, cyclohexynyl group, heptynyl group,
octynyl group, 2-ethyl hexynylogroup, fl uor oet hynyl group, perfl uorobutynyl
group, perfluorohexygxi_group erfluorooctx_xi_group, etc. The al kyl oxy
group may be any of I|ipéar cycllq\ and usually has about 1 to
20 carbon atons, and t0Qe group nay hawa a subBf tuent. Specifically,
exenplified are: nethoxy group, ethoxy group, propyloxy group, ipropyl oxy
group, butoxy group, i-butoxy gooup, t-butoxy group, pentyloxy group,

hexyl oxy group, cyclohexyl oxy gt oup, heptyl oxy group, octyloxy group,

2- et hyl hexyl oxy group, E%nyloxa'group decyl oxy group, 3,7-dinethyloctyl oxy
group, lauryloxy group,otriflu onethoxy group, pentafl uoroethoxy group,
per fl uor obut oxy group, perfl tuorohexyl group, perfluorooctyl group,

et hoxy et Iy @he Gl a?- TN AriidiRNA A réifeseritl PRI EESRLY
pentyl oxy group, hexyl oxy group, octyloxy group, thexonxy gr oup)
decyl OXy Qla@idh, &nqhaiiogél nTRHa OCatrylasmylgrgitm; JTher i%k hgfol)s OUP may be
any of linear, branched or cycllc and “usual |y ‘has a out 1 to 20 carbon
atons, and alkg18haep greyp)a\s ky Juisid (tetip, SSL fgralpy, axyeepyified are:
met hyl t hi o group, ethylthio group, propylthio group, and i-propylthio
group, but girtompe grylihiio- lgutoppt, hiaxryjramimo tgdwutyy) taxryl atkyb, gpeumpy| t hi o
group, hexylthio group, cyclo 7 hexylthio group, heptylthio group,
octyl t hi o gmydplky-lexyyigrieatpyl @yl agkydihivograun o apylplkyleayindi o group,
3, 7d|nethyloctylth| roup, laurylthio group, trifluoro nethylthio group,
etc.; and }SFé’P@rraEVbﬁgﬁftﬂtlelﬁ & 1w gr By 1acHlo GFBID, FRYLAHEN| SERBup,

2- ethylhexylthlo roup, decylthio group, and 3, 7-di net hyl o |thio group.
The aIkyItHW&nQrggﬁuPayaﬁé PTOMR i ﬁéﬁlaq%gﬂﬁﬁuﬂFQﬁpcy%FY%g k¥ lsual |y
has about 1 to 40 car og ato and the ro%gﬁnay be nonoal kyl am no group

or di al kyl &m°H8-glEaEY2 §a&i QEQQQfY Pod Yr EYIRY AR no group,
ar oup, i pr opy! A 8R0S TSR A 5 QTS5 DS SrOE Gl 1 ar oup.
outy! am 10 cBhBNRabLLONLY LRTANR A0 Rl UM ATDG GLAUR, - Ee5Y M am nO

group, hexy no grou% hex an-no group, amno ¢group, octyl

ani no grougyy oﬁ By'ug?‘dﬁé ggamuw- %mf}&@g) %@mﬂ% e%'&yér?é" no group,

3, 7-di net hyl oCtyl am no I"auryl am no “group, ntyl am no group,

di cycl Openh&ﬁ'aﬁfﬂhfhoc%%@rtr?Y‘é|a(i*&%>ﬂ)é I e, LHnb Cdrherdyd £11 £9q 9r oup,
pyrrolidyl “group, piperidyl group, ditrifluoromethylan no group, etc.; and

preferabl ynpanbubakieg 1 Imedecul sy |o@:'?91'1%19rn@t@ro@§t YAn@E N1t D,

2- et hyl hexyl am no group, decylam no group, and 3, 7-di net hyl octyl am no
group. The aryl group nmay have a substituent, and usually has about 6 to 60
carbon atons. Specifically, exenplified are: phenyl group, Cl-Cl2

al koxyphenyl group (Cl-Cl2 shows 1-12 8 carbon atons), Cl-Cl2 al kyl phenyl
group, 1-naphthyl group, 2-naphthyl group, pentafl uorophenyl group, etc.,
and



preferably Cl-Cl12 al koxyphenyl group, and Cl1-Cl12 al kyl phenyl group. The
aryl oxy group may have a substituent on the aromatic ring, and usually has
about 6 to 60 carbon atons. Specifically, exenplified are: phenoxy group,
Cl- C12 al koxyphenoxy group, Cl-Cl12 al kyl phenoxy group, 1-naphtyl oxy group,
2- napht yl oxy group, pentafl uorophenyl oxy group, pyridyloxy group,
pyridazinyloxy group, pyrimdyloxy group, pyrazyloxy group, triazinyl oxy
group, etc.; and preferably Cl-Cl2 al koxyphenoxy group, and Cl-Cl2 al kyl
phenoxy gr%actleﬁaar HekthoR, Jedun EaN BRV@sRaSURYY LYaRip1@N bRe sAromatic

ring, and usually has about t'0 60 carbon atonms. Specifically, exenplified

are: phenylgeRisg tg Q\&Bctgmgiz m@lthwah%nxﬂate@ An0Rdptufel chbhistry
al kyl phenyl t hi o group, l1naphthylthio group, 2-naphthylthio group,

pentaf | uor eap@anwuithono piogeam BALSEYENNS 060 R ruRtliréaoptintiEiagr oup,
pyri mdylthio group, pyrazylthio group, tr|a2|nylth|o group etc.; and

pr ef er abl y c@1cG12 tabloxyp aeephipbiun dgicanp b@@@:@b@k@dah@n@ﬁmwwﬂ @s The
aryl am no group may have a substituent on the aromatic ring, and usually

has about @ bas@8 camnlkeddoat,oemd BEAgpf iacala Wendiayplfiunickd carad: phenyl am no
group, di phenyl am no group, Cl-Cl2 al koxyphenyl am no group, di (Cl-Cl12

al koxyphengppaoxinagionp, atid( EheCb2ndl-idilsglaace rartiloo cgmo e 9
1- naphtyl ami no group, 2-naphtylam no group, pentafl uorophenyl am no group)

pyri dyl am detgrmipedpy(Re&zi dy| Limemo Fhysp,. ﬁﬁrlmﬁjﬂhﬁﬁﬁid)group,
pyrazyl am no group, ;rlqglnylan;no roup etc.; and preferably Cl-Cl2
al kyl phenyl am n8" grBlp Ran& di RCiarg R ailpy (thise APoVenmtas s . 1 Iripach
aryl al kyl ﬁggggﬁnay have a substltuent and usually has about 7 to 60

carbon a orBe” BEBEERY *"f"%"ﬁ' o Ot S e 0
gow, b3 el sendhp .%.g‘ff SR B
al kyIppheny?—ag'-lg?“i"(&lai@E%L‘1 gréﬁp%égér% VI ééx up may I?iv

SUbSL !t et o aﬁgﬂw&@ao;%zr%y%g;a&igm%g‘ Ay kéﬁgidfd@' .

phenyl - C1- h TR, EryPad kH iR ePFurl @ryiald J%ﬂrg:rour),
1- naphtyl - %ﬁd zhyé(: Ky o%r/ grBouer?r?ag%Ityl C1-d zlmaC kﬁoxym\goup, etc.; and

pr ef er abl y gebup] 2 sablsithi @xit eah @anh1CHroup ,alaen 1006 ddipo U cyalitk Clg¥hib ,
al kyl phenyl - C1-C z al kyl oxy group . The arylal kylthio group may have a

subst i t uentimiand groudl,| wride afreuip,7 argyl&E)kearyilo yreupys .ar§decikycdl |y,
exenplified are: phenyl-Cl-Cz al kylthio group, Cl1-Cl12 al kyl oxy

phenyl - C1- @raupl, k poneiva lgndu e t€r-oClyz ldidk \grphuny o1 -cFan | dsdu i R? group,
1-naphtyl -Cl-Cd z al kyl thio group, 2 10 naphtyl - C1l-C x, alkgltplo group,
etc. andapﬂeﬁer@@beEECQDRGQFR§I§ny9ﬁ@n?lr€P9€1§nélByl@h oRgﬂBHb‘“hnd
Cl-d x al kyl phenyl - C1-C12 al kyl thio group . The aryl al kyl am no group
usual | y haS°apg6ted 9 £9r¥adbhdidn&-ons. SpeC|f|caIIy, exenplified are:

Group. CL-G x Z%‘%%'ﬁsﬁgm%%%di%k%é%a%%&éy ”Kw?%a%? SRR
phenyl - C1-C12 al k no Cl C12 al k Iphe 1-C
al kyl ) am n8* PBupglf)Yr’righ cd?(iéﬂ oqrgj’ p,aré’ p‘ﬁt%leol%i C12
al kyl am no r b 12 al kyl am no
group, andagﬁi?ﬂaf é%? Iky h%&%ﬁ% %ﬁ?a%@@¥¥33?/ éﬁ? ‘* As the
substi tut ed, $hbYkydtAYR g%%%ﬂjbealﬁ&lalkylamino group among them,

and more preferably, alkyloxy group, aryloxy group, oOr

arylalkyloxy group.

As the halogen atom, exemplified are fluorine,

chlorine, bromine, and iodine.



exenplified are: trialkylsilyl groups, such as trinethylsilyl group,
triethylsilyl group, tripropylsilyl group, tri-i-propylsilyl group,

di met hyl -i -propyl silyl group, diethyl-i-propylsilyl group,
t-butyl di methylsilyl group, pentyldi mgthylsilyl group, hexyldinethylsilyl
group, heptyldinmethyl silyl group, octyldinmethylsilyl group,

2et hyl hexyl di net hyl silyl group, nonyl di methylsilyl group,

decyl di met hyl silyl group, 3,7-dinethyloctyl-dinmethylsilyl group, and
lauryl di met hyl sityd &rRpD, g they | b&keany réar vigédy! Bf&ﬂ@ﬁedsb'fh as
triphenyl silyl group, tri-pxylylsilyl group, and the Iike;

tri(arylal kyygBic ylafd ovdsal ByCla@SabdhPeNZyd Srd YeaBbonPatemd, t 8R4l tke;
(al kyl) (aryl)silyl groups , such as diphenyl nethylsilyl 11 group, t-butyl
di phenyl si | gtowp angy avetdysuhetytsenty| SpoCPeieatlyheekémplified
nmono(aryl al kyl )silyl groups, such as phenyl-Cl-Cdz al kylsilyl group, Cl-Cz
al kyl oxypheanye » Gi-nfig zhyl kgtcup y| eyl pgréilp O gropyy| gheny| - Clpfbpyl

al kyl silyl group, 1-naphtyl-Cl-C z al kylsilyl group, 2-naphtyl-Cl-Cz

al kyl silyl groiup, byl heltbkeyl ant-botpl arpéatky| yooap kyhexyy| ggoupps,
such as phenyl -C1-C z al kyl di nethyl silyl group, and the |iKke.

Pent yl di net®¥GkehexyY reteip hehep ey headoipi | 9ttt capoupct §+ethel nhexylLy|
group, 2-ethyl hexyl-di methylsilyl group, decyl dinmethylsilyl group,

3, 7- di met hyd¥%R4R/ di‘?ﬂe‘thyg%‘i’llll?/l %ﬁ#@lﬂa JXUR} 7z aTk@i%&{%lﬁbﬂ?tY 19TPUP .

al kyl si |yl g ou Cl-d z al kyl phenyl -C1-Cl z al kylsilyl_ group are

pref erabl e. al‘h"e‘J °‘b§’ou’f:)r u%ﬂ&?‘F@Yé 959D, cReBbAE heoReethny

specifically exempli d ar acet vyl n rou , butyryl group,
igo?u$¥ryl np :ng B%Ehy %ﬁéﬁ%&rﬁq%ﬁng $¥? Borgacetyr é;ggp, E
ent af | uor 6 acyl 9 o) car bon
gtoms, and spec?’?ll c&#%ﬁxi lr?fl a’%/e a%e%?y%u%f%u%gng?'opgsﬁyﬂ)xy
group, DU YGBEIP. ot PP Y. ﬁ/&d%oxz/- aé yﬁgxyage ¥PgrBaBZOYI OXY

group, trif luoroacetyl oxy gro ent rou

i M no groumari ual7 YainstPrid vl tPrdih car bon atoms Speci fi cal | y, groups
represented by foliow ng structural formulas etc. are exenplifi ed. 12

~N-Me " =N~ ~N~/ Thed\lalkenyINgroupay Be\any'of rimedr -Nofanchéd”orrN-/ Me
OrN= 1" "rNVv LY N - N NS T NEMe N TN~ o N

CrrN= cyciﬂﬁwrand dtﬁallﬂTﬁaéﬂﬁbﬁuﬂrmupouxwaéiﬂb&mSaﬂomQ 2@ndathen
atons, and specifically exenplified are fornmam de group, acetam de group,
pr opi oanm degmpupumayb tiare ar st gt vupen bengpec el cably, é¢xemplbfbadet am de
group, pentafluorobenzam de group, diformam de group, diacetoam de group,
di pr opi oanmiake ;grediienyh mnqumammwmmrwmen&mwmbmoumt rifl uoro
acet am de ﬁgoup dlpentafluorobenzanlde group, succinimde g oug,
pht hal i c-i (QRPPQR SFRIR: (3 APKEM+ PERRERY L sIRPYE). hh527d BetbYear bon
atonms, and s eC|f|caII |ified are phenyl - C2-Cl2 al ken ro Cl-C12
al kyl oxyph %}T eg‘?ibhpﬁr%l'—’cﬁ‘ ?‘k‘}?“b‘h%“r&?l cgg?jig Eny|

1- Cl2 Ik | -Cl2 al k |
ote. ;. andnprwraeﬂ%} L B T e - AT L R5RE o oup, and
CL-C12 al kyly EMleFr Lﬁl,kel{lé'ﬂt&{ﬁ’pgrér&?, A E Y Whodh Oup- gL ! v has

7 to 60 car
hexenyl group, trifluoroethenyl group, perfluorobutenyl

group, perfluorohexenyl group, perfluorooctenyl group, etc.
The alkynyl group may be any of linear, branched or

cyclic, and usually has about 2 to 20 carbon atoms, and the

group may have a substituent. Specifically, exemplified

are: ethynyl group, propynyl group, 2-propynyl group, 2-



13 atonms, and specifically exenplified are phenyl-Cz-C z al kynyl group,
Cl-C12 al kyl oxyphenyl - Cz- C12 al kynyl group, Cl-d z al kyl phenyl-Cz-C12

al kynyl group, 1-naphtyl-Cz-d z al kynyl group, 2-naphtyl-CZ-C z al kynyl
group, etc.; and preferably Cl-C z al gyl oxyphenyl -Cz-C12 al kynyl group, and
Cl-d z al kyl phenyl -Cz-d z al kynyl group . The nonoval ent heterocyclic group
means an atom c group in which a hydrogen atomis renoved froma

het er ocycl i ¢ conpound, and usually has about 4 to 60 carbon atons.

Speci fical | Metl@%@ nptopyesl ageoup Ni BAYYyn Pl Obous - SldeBhiYbutPheny! group
pyroryl group, ftfuryl group, pyridyl group, Cl-C z al kyl pyridyl group, etc.

and pr ef er agtyup hi Bnyl vgt onedai el - §eup) kbt byepy| ggoapp, hexyhgy! ggoapp, and
Cl-C12 al kyl pyridyl group . Anong them Al in the above formula (1) is

preferably aycloléeniyDrgopup ephepeiell yotipe detomylogruolp, (4rethyl, or
(6). \' / P(4 R (inthe formula, R represents an al kyl group, alkyl oxy

group, al kyhexywyhrargup al Ryphanvethgiplpgrony| penfibnoaopldyyydr gopup,
arylthio group, arylam no group, arylal kyl group, arylal kyl oxy group,

aryl al kyl t hperftwemohexyhnl kgtraup noperilpeoracygtygydbugroapyl ekg. gr oup, amni de
group, or nonoval ent heterocyclic group. ] -SS (5) 14 2 ARs (6) R1
[in the fornul a, The albpybexyitgreIp Ry be Tpy ®B hhoe®y, ehraAnthadpendent |y
represent al kyl group, al kyloxy group, alkylthio group, alkylam no group,
aryl group,°$?§4%xya@ﬁd%%uab}¥l@%ﬁoa@?%ﬁpl E?y?ﬁnFﬁﬁb@PoGBOmﬁryPﬁﬂkg

gr oup, aryIaIk on ou IaIk lthio rou | al kyl am n

acyl oxy gro%5° qb?%gpa NeREnt ﬂ%?gfﬁ XiYc ¥6ﬂBlgfg? present s
1 or 2.] AnD theq%%¥n t he abov fornu a erabl es _are; a pol yner

whose Al | s258 tilaY ¥ T OB 1 P 22BN ¥ 'tﬁﬁggﬁgeﬁnyFﬂﬂPa td); a
B Rty bR, e g B, PR o OB BRI 2 (O
i Loy PP oy ikt o
R L
group, nonyloxy group, decyloxy group, 3,7-dimethyloctyloxy
group, lauryloxy group, trifluoromethoxy group,
pentafluoroethoxy group, perfluorobutoxy group,
perfluorohexyl group, perfluorooctyl group,
methoxymethyloxy group, 2-methoxyethyloxy group, etc.; and
preferably pentyloxy group, hexyloxy group, octyloxy group,
2-ethylhexyloxy group, decyloxy group, and 3,7-
dimethyloctyloxy group.

The alkylthio group may be any of linear, branched or
cyclic, and usually has about 1 to 20 carbon atoms, and the
group may have a substituent. Specifically, exemplified
are: methylthio group, ethylthio group, propylthio group,
and i-propylthio group, butylthio group, i-butylthio group,

t-butylthio group, pentylthio group, hexylthio group, cyclo
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hexylthio group, heptylthio group, octylthio group, 2-ethyl
hexylthio group, nonylthio group, decylthio group, 3,7-
dimethyloctylthio group, laurylthio group, trifluoro
methylthio group, etc.; and preferaby pentylthilo group,
hexylthio group, octylthio group, 2-ethylhexylthio group,
decylthio group, and 3,7-dimethyloctylthio group.

The alkylthio group may be any of linear, branched or
cyclic, and usually has about 1 to 40 carbon atoms, and the
group may be monoalkylamino group or dlalkylamino group.
Speciflically, exemplified are: methylamino group, dimethyl
amino group, ethylamino group, diethylamino group, propyl
amino group, dipropylamino group, i-propylamino group,
diisopropyl amino group, butylamino group, i-butylamino
group, t-butylamino group, pentylamino group, hexylamino
group, cyclohexylamino group, heptylamino group, octyl
amino group, 2-ethylhexylamino group, nonylamino group,
decylamino group, 3,7-dimethyloctylamino group, laurylamino
group, cyclopentylamino group, dicyclopentylamino group,
cyclohexylamino group, dicyclohexylamino group, pyrrolidyl
group, piperidyl group, ditrifluoromethylamino group, etc.;
and preferably pentylamino group, hexylamino group, octyl
amino group, 2-ethylhexylamino group, decylamino group, and
3,7-dimethyloctylamino group.

The aryl group may have a substituent, and usually has
about 6 to 60 carbon atoms. Specifically, exemplified are:

phenyl group, C;-C;; alkoxyphenyl group (C;-C;; shows 1-12
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carbon atoms), C;-C;; alkylphenyl group, l-naphthyl group, y
2-naphthyl group, pentafluorophenyl group, etc., and
preferably C;-C;; alkoxyphenyl group, and C;-C,, alkylphenyl
group.

The aryloxy group may have a substituent on the
aromatic ring, and usually has about 6 to 60 carbon atoms.
Specifically, exemplified are: phenoxy group, Ci:-C;
alkoxyphenoxy group, C;-Ci» alkylphenoxy group, l-naphtyloxy
group, 2-naphtyloxy group, pentafluorophenyloxy group,
pyridyloxy group, pyridazinyloxy group, pyrimidyloxy group,
pyrazyloxy group, triazinyloxy group, etc.: and preferably
C,:-C;2 alkoxyphenoxy group, and C;-C;; alkyl phenoxy group.

The arylthio group may have a substituent on the
aromatic ring, and usually has about 6 to 60 carbon atoms.
Specifically, exemplified are: phenylthio group, C;-Ci:
alkoxyphenylthio group, C;-Ci; alkylphenylthio group, 1-
naphthylthio group, 2-naphthylthio group, pentafluoro
phenylthio group, pyridylthio group, pyridazinylthio group,
pyrimidylthio group, pyrazylthio group, triazinylthio group
etc.; and preferably C;-C;; alkoxyphenylthio group, and C;-
C:2 alkylphenylthio.

The arylamino group may have a substituent on the
aromatic ring, and usually has about 6 to 60 carbon atoms.
Specifically, exemplified are: phenylamino group, diphenyl
amino group, C;-Ci;; alkoxyphenylamino group, di(C;-Cia

alkoxyphenyl)amino group, di(C;-C;; alkylphenyl)amino group,



18 SSFFSSC C S-SCoH2t CGoH2t SSS CtoHzt O OCtoH2t S-S (CoHtt) 2N
N(GHi)2 PPhi S-S S SPhS SPh S-S B Bn S-S PhpN NPhp S-S~ BnO OBn S-S
BnpN N Bnp S-S Bn3SI SiBn3 S-S Me3Si SiMe3 S-S PhO OPh i S-S Ph3Si Si Ph3
S-S 9

l-naphtylamino group, 2-naphtylamino group,
pentafluorophenylamino group, pyridylamino group,
pyridazinylamino group, pyrimidylamino group, pyrazylamino
group, triazinylamino group etc.; and preferably C,;-Ci
alkylphenylamino group, and di(C;-C;; alkylphenyl)amino
group.

The arylalkyl group may have a substituent, and
usually has about 7 to 60 carbon atoms. Specifically,
exemplified are: phenyl-C;-C;; alkyl group, C;-Cj
alkoxyphenyl-C;-C;, alkyl group, C;-C;; alkylphenyl-C;-Cj;
alkyl group, l-naphtyl-C;-C;; alkyl group, 2-naphtyl-C;-Ci:
alkyl group, etc., and preferably C;-C;, alkoxyphenyl-C;-Ci
alkyl group, and C;-C,, alkylphenyl-C,;-C;» alkyl group.

The arylalkyloxy group may have a substituent, and
usually has about 7 to 60 carbon atoms. Specifically,
exemplified are: phenyl-C;,-C;; alkyloxy group, C;-Ci:
alkyloxy phenyl-C;-C;; alkyloxy group, C;-C,» alkylphenyl-C;-
C;2 alkyloxy group, l-naphtyl-C;-C;; alkyloxy group, 2-
naphtyl-C;-C,, alkyloxy group, etc.; and preferably C;-C;;
alkyloxy phenyl-C;-C;; alkyloxy group, and C;-Cj
alkylphenyl-C;~C;, alkyloxy group.

The arylalkylthio group may have a substituent, and
usually has about 7 to 60 carbon atoms. Specifically,
exemplified are: phenyl-C;-C;; alkylthio group, Ci;-Ci:
alkyloxy phenyl-C,-C;» alkylthio group, C;-C;; alkylphenyl-

C;-C;2 alkylthio group, 1l-naphtyl-C;-C;; alkylthio group, 2-
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naphtyl-C;-C;; alkylthio group, etc.; and preferably C;-Ci
alkyloxy phenyl-C;-C;; alkylthio group, and C;-C;
alkylphenyl-C;-C;; alkylthio group.

The arylalkylamino group usually has about 7 to 60
carbon atoms. Specifically, exemplified are: phenyl-C;-Ci»
alkyl amino group, C;-C;; alkoxyphenyl-C;-C;> alkylamino
group, C;-C;; alkylphenyl-C;-C;; alkylamino group, di(C;-Cj,
alkoxy phenyl-C;-C;, alkyl)amino group, di(Ci-C;,
alkylphenyl-C;-C;» alkyl)amino group, l-naphtyl-C;-Cj
alkylamino group, 2-naphtyl-C;-C;, alkylamino group, etc.;
and preferably C;-C;; alkylphenyl-C,-C;; alkylamino group,
and 4i(C;-C;; alkylphenyl-C;-C;; alkyl)amino group.

As the substituted silyl group, specificaily
exemplified are: trialkylsilyl groups, such as
trimethylsilyl group, triethylsilyl group, tripropylsilyl
group, tri-i-propylsilyl group, dimethyl-i-propylsilyl
group, diethyl-i-propylsilyl group, t-butyldimethylsilyl
group, pentyldimethylsilyl group, hexyldimethylsilyl group,
heptyldimethyl silyl group, octyldimethylsilyl group, 2-
ethylhexyldimethylsilyl group, nonyldimethylsilyl group,
decyldimethylsilyl group, 3,7-~dimethyloctyl-dimethylsilyl
group, and lauryldimethylsilyl group, and the like;
triarylsilyl groups, such as triphenyl silyl group, tri-p-
Xxylylsilyl group, and the like; tri(arylalkyl)silyl
groups, such as tribenzylsilyl group, and the like;

(alkyl)(aryl)silyl groups , such as diphenylmethylsilyl
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group, t-butyl diphenylsilyl group, dimethylphenylsilyl
group, and the like; mono(arylalkyl)silyl groups, such as
phenyl-C;-C;; alkylsilyl group, C;-C;; alkyloxyphenyl-C;-Cj
alkylsilyl group, C;-C;; alkylphenyl-C;~C;; alkylsilyl group,
l-naphtyl-C;~C;; alkylsilyl group, 2-naphtyl-C;-Cji»
alkylsilyl group, and the like; and
mono(arylalkyl)dialkylsilyl groups, such as phenyl-C;-Cj;
alkyldimethyl silyl group, and the like.

Pentyldimethylsilyl group, hexyldimethylsilyl group,
octyldimethylsilyl group, 2-ethylhexyl-dimethylsilyl group,
decyldimethylsilyl group, 3,7-dimethyloctyldimethylsilyl
group, C;-C;» alkyloxyphenyl-C;-C;, alkylsilyl group, C;-Ci
alkylphenyl-C;-C;; alkylsilyl group are preferable.

The acyl group has usually 2 to 20 carbon atoms, and
specifically exemplified are acetyl group, proplonyl group,
butyryl group, isobutyryl group, pivaloyl group, benzoyl
group, trifluoroacetyl group, pentafluorobenzoyl group,
etc.

The acyloxy group usually has 2 to 20 carbon atoms,
and specifically exemplified are acetyloxy group,
propionyloxy group, butyryloxy group, isobutyryloxy group,
pivaloyloxy group, benzoyloxy group, trifluorocacetyloxy
group, pentafluorobenzoyloxy group, etc.

The imino group usually has about 2 to 20 carbon
atoms. Specifically, groups represented by following

structural formulas etc. are exemplified.

~~/ SS M0 CAc
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The amide group usually has 2 to 20 carbon atoms, and
specifically exemplified are formamide group, acetamide
group, proploamide group, butyroamide group, benzamide
group, trifluorcacetamide group, pentafluorobenzamide
group, diformamide group, diacetoamide group, dipropioamide
group, dibutyroamide group, dibenzamide group, ditrifluoro
acetamide group, dipentafluorobenzamide group, succinimide
group, phthalic-imide group, etc.

The arylalkenyl group usually has 7 to 60 carbon
atoms, and specifically exemplified are phenyl-C,-Ci>
alkenyl group, C;-C;» alkyloxyphenyl-C,-C;; alkenyl group,
C:-Ci2 alkyl phenyl-C,;-C;; alkenyl group, l-naphtyl-C,-Cji
alkenyl group, 2-naphtyl-C,-C;, alkenyl group, etc.; and
preferably C;-C;; alkyloxy phenyl-C,-C;; alkenyl group, and
C;-Ci» alkyl phenyl-C;-C;; alkenyl group.

The arylalkynyl group usually has 7 to 60 carbon
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atoms, and specifically exemplified are phenyl-C;-Ci;
alkynyl group, C;-C;; alkyloxyphenyl-C,-C;, alkynyl group,
C.:-C;2 alkyl phenyl-C,-C;; alkynyl group, l-naphtyl-C;-Cji;
alkynyl group, 2-naphtyl-C,-C;; alkynyl group, etc.; and
preferably C,;-C;, alkyloxyphenyl-C,~C;; alkynyl group, and
C.1-C;2 alkylphenyl-C,;-C;; alkynyl group.

The monovalent heterocyclic group means an atomilc
group in which a hydrogen atom is removed from a
heterocyclic compound, and usually has about 4 to 60 carbon
atoms. Specifically, exemplified are: thienyl group, C;-Ci
alkyl thienyl group pyroryl group, furyl group, pyridyl
group, C;-C;2 alkylpyridyl group, etc.; and preferably
thienyl group, C;~C;; alkylthienyl group, pyridyl group, and
C1-Ci2 alkylpyridyl group.

Among them, A! in the above formula (1) is preferably
a divalent group represented by the beloﬁ formula (4), (5),

or (6).

N
1 (4)
R7
[in the formula, R’ represents an alkyl group, alkyloxy
group, alkylthio group, alkylamino group, aryl group,
aryloxy group, arylthio group, arylamino group, arylalkyl
group, arylalkyloxy group, arylalkylthio group,
arylalkylamino group, acyl group, acyloxy group, amide

group, or monovalent heterocyclic group. ]

—S—8§— (5)
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[in the formula, A? represents Si, Ge, or Sn. R® and R’ each
independently represent alkyl group, alkyloxy group,
alkylthio group, alkylamino group, aryl group, aryloxy
group, arylthio group, arylamino group, arylalkyl group,
arylalkyloxy group, arylalkylthio group, arylalkylamino
group, acyloxy group, amide group, or monovalent
heterocyclic group. 1l represents 1 or 2.]

Among them, in the above formula (1), preferables are:
a polymer whose Al is a divalent group represented by the
above formula (4); a polymer whose A! is a divalent group
represented by the above formula (5); a polymer whose Al is
a divalent group represented by formula (6), a? is si, and
1 ié 1l; and a polymer whose Al is a divalent group
represented by formula (6), A%* is Si, and 1 is 2.

Specific examples of the divalent group whose al is

represented by the above formula (4) include followings.
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Specific examples of the divalent group whose Al is

represented by the above formula (5) include followings.
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~Ph Ph Ph In the above fornula, M represents a nethyl group, Ph represents
a phenyl group, Bn represents a benzyl, and Ac represents an acetyl group.
The polyner of the present invention gay contain two or nore Kkinds of
repeating units represented by the above formula (1). The anmount of the
repeating unit shown by the above fornmula (1) is usually 1 to 100 % by nol e
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27 The arylene group in the present invention includes those containing a
benzene ring, a condensed ring, and two or nore of independent benzene
rings or condensed rings bonded through a group such as a direct bond, a
vinyl ene group or the like. The arylenpg group has usually 6 to 60 carbon
atons, preferably 6 to 20 carbon atons. As the aryl ene group, exenplified
are phenylene group (for exanple, following fornmula (26)), naphthal enediyl
group (following formula (27)), anthracenylene group (follow ng fermula
(28)), biphenylene group (follgwing formula (29)), oup
(follow ng fggnula (30))mwconde~

(31)), etc. Q 28
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Speciflc examples of the divalent group whose al is
represented by the above formula (6), A® is Si, and 1 is 1

include followings.



30 group containing a hetero atom such as silicon, nitrogen, sulfur,
selenium etc. (following formula (41)), benzothi adi azol e-4, 7-di yl group,
benzo- oxadi azol e-4, 7-diyl group, etc.; group in which 5 nenbered ring

het erocyclic conpound group contai ninggsilicon, nitrogen, sulfur, selenium
etc. as a hetero atomis connected with a phenyl group at the ~ position of
the hetero atomto forma dimer or oligonmer (follow ng fornula (42)); and
group in which 5 nenbered ring heterocy

silicon, nitroge- _
with a phenyl 0
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The dival ent heterocyclic group includes, for exanple, a triplet

J um nescence conplex etc. and the foll ow ng dival ent netal -conpl ex groups
are exenplified. Ir, 35 S ~S\lr;~, [/ ,, ,, S As the exanples of the
aryl ene group or divalent heterocyclig,ygroup, the arylene groups or

di val ent heterocyclic groups contained in the materials conventionally used
as EL lum nescence naterials are also exenplified. These materials are

di scl osed i gwh0r exanpl epcy,, 639,00 99/ 1298%c,MD @9(155927 WO 0bedid769A1,
W01/ 49768A2, \p88( 06778 US'5, 777, OFen WO89( 54385, \NDy88( 46 and US
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Specific examples of the divalent group whose Al is

5H11

represented by the above formula (6), A? is Si, and 1 is 2

include followings.



represented by the above fornmula (1), preferably contains a repeating unit
represented by the below fornula (8), in viewof life tinme of a device.
Arl~N Ar2~-- () R ~Jin the forrmula, Arl and Ar2 each independently
represent an arylene group or divalent heterocyclic group; Rl1l represents
an al kyl group, aryl group, nonoval'ent heterocyclic group, a group
represented by the below fornula (9) or (10); mrepresents an integer of 1
to 4, . -Ar3' ~Yi'~R12 (s) (in the fornulaF Ar3 represents an/aryl ene group
or dival ent heterocyclic group; Rf =

group, aryl g R, ponyval ent @ = e @ @
the below fa \& \\ Y1 represes RY3=CR14-, Gy, RI3 and R14
each i ndepender r/epresent a hydrogersiat om an al kylphgﬁom‘peh aryl group,

nmonoval ent het g0 Viﬂﬁc group, or Eydmdm oup; p represeft & an integer of
0-2), -Ar4~-N_Ars~RiPs Rl's q 37 (in the formula, Ar4 and Ar5 gageh
i ndependently repr esent .an ar . ane group orPGtdi vaM&ft heterocgclic group;
R15 represetzan al kyl/"§r°bup, ar y}—gr oup=Cor nonoval gnt\\he clic
group; R16 repyes 2\ hydr ogen—i & R
nonoval ent group; T2 p an i nteger 8Lt 4)].
Speci fi c exanplesy of / the aryl ene grousp; se.q,ﬁ di val ent hewer 0&\?61 ic group for
Arl-Ar5 in the a.b@vés\frmrnul as (8) (1U%n are the same as thQse™af orenenti oned.
Speci fic exanpl e of"t he al kyl group, aryl géoup, anglo Monoval engPh
heterocycligc group for RicHkeL6 i iP"{ he above/ Tornul as ()-8 E8Y, are the
same as tHdse”a fergbl e exanp ; epeati ng
unit represenptg : : fre” f ol | owi ngs
whi ch may have ‘CQ'CLJ c ring. As
gen atom an et Kyl rgroup, al kyl oXY pgeeup, al kylthio

uent on the bgnze€ne ring or heter

t he substituent, 98!%0

group, al kyl ani rf8 [3 aryl group, a"r"y'Thoxy group, arylthio grqﬁ,gd

aryl am no group, arylalk Ih groupgparyl al kyl ops 2 groupsSigryl al kyl f'hi o group,
aryl al kyl am n&Sgr oup, ac il group, ay H

i No group,

silyl group, si , Sily r—si |yl am nmonoval ent
heterocyclic a | kenyl grolg 2t hynyl group, and cyano group
are exenplified ™ \38/\ 1 N\ I\ | N sl N A L L U A R
\ /N ~~~N|ph/‘1-|i;|Ph~\ I NN PPNV N L~ =1 PR Ny
Ph
BnS Sen
Bn Bn BnQO OBn E O
- Qs._,.
S - ~
SISl (v Sli sl\Ph Ph 1h ILh Ph
pn” 1 | Ph Ph Ph
Ph Ph
o]
o)
Bngl NBn; BngSi Bens
Sa¥ HQ % aen
Si—Si._ Pl 1 Ph
S8l pv’1 | ~Ph Ph Ph
Ph” | }Lh Ph h Ph - _Jph
Ph\ __N/ \____N N=—
AcO OAC N==
Sa¥ g
Vd ~
S8 Ph” Sl' Sl\Ph Ph” | ;Ln Ph
"] | Ph Ph Ph
Ph Ph



\' / N~/ \V/ NV / V/ NVIN/Z VNV TNV VWY /NN Y Y/ NV Y
39/ \ _ _/ NV/ VL NVENYVLEVYTENVYVENYTYYENVNNY /A N-N
\ /NN NN NSSN NV / I NV I NN T VI '\ The repeating units

contained in the polyner of the preseypy invention nmay be connected by
non-conj ugated units, and nmay have a non-conjugated portion in~the
repeating units thenselves. As the non-conjugated unit, exenplifeid are
groups shown bel ow, those in which the group showenbel ow i s conbpmed with a
vi nyl ene groups, and those inpwhich two of norre ki nds of the grgups shown

bel ow are cogli ned. R igca gro t he d\oup consie/lng of a
hydr ogen at om kyl =g oup havi ng 2—Car bon at ong group having 6
to 60 carbon—4 > het er e p—havi ng pHon at ons,
and Ar represepts vdr ocar bon gre +Ng 6 to 60 .
Si—si Si—Si SI—Si
T ] Ph Pl | ph PW"] | Ph
h Ph Ph Ph Ph
N— N
) 7\
C NC — CsH110  OCsH11
Oa® (4 \ )
I—Si Si—si Si—Si
P 1 Ph P ] [ Ph PR [ Ph
h Ph Ph Ph

SI—S8i : Si—8i, :
CsHiy : CsHyq OCsHi3 OCsHy4

CsHqq CsHy4 OCsHyy OCsH11



40 O0_ .S N _g- _ i i_ _i RROO~O0O_C _CO_ 0O _i _C _C
i, RROOOOT) Il Il Il _NMNCg~_ _gq\CN_ -NCqrC~-N_. _GC_0 0 OO The
pol yner may al so be a random block or graft copolymer, or a polymer having
an internediate structure thereof, forgexanple, a random copol yner having
bl ock property. Fromthe viempoint for "obtaining a polyner having high
fluorescent quantumyield, random copol yners having bl ock property and

bl ock or graivwo copol yners are nDM£)preferabbawthan aROp! et e randnm,

copol yners. Fuy R he polyner q a heanched main nore than

three term naks @» p of — 0 be
S pel ymer i zati or=qcti e/ group

protected with

remai ns intact, ® IS a pOSSIbI|ItyH@t reduction in | L emtting
property and Ilf% %,ﬂ@“mhen the fluBfesgePt substance i gazé*into an

devi ce. Those having a conjugated bond continuing to a conjugated structure
of the main olain are preherabl eyecand thereoaie exenpbified strpetures

connected to a g=Qup or hetens e=Conpound grk

car bon- car bonr i cal | y; uents al formul a
10 in JP-A No. are exenpli . Phe pol yner : tyrene
reduced nunber e nol ecul ar wei —sq@f 103 to 108. Da e

pol yneri zati on tfizfgi f"changes accofUipagntd the structurepmz ?he repeating

units or the ratio thereof. Fromthe V|emp0|nt of filrmmol ding property,
generally th umsber of reﬂeatlng Hﬂk s are preferabl ‘Ztho 10000,
nore preferab 10000, and P t her\pr ferably S0\ to 5000/ As good

sol vents for t i ed chIorq!i& P | ene
, # tyl ene,

chloride, dich ¢

tetralin, decalin)ngbutylbenzene and\fh¢ |ike. The polyngrgican be usually
di ssol ved in the@élsﬁernts in an amﬂUnU\BMeO 1 w % orph ? Pt hough t he
anount differs dep@nﬂlng on the strultur®and nol ecul ar mel fht of the

pol yner. The polynmer of the present invention can be nanufactured by

condensat i cRHp| yner i zatdCdtn, uSEHMg, a conpoupGHrepr esent ed by the bel ow

formula (11). Q O

Si—8i

In the above formula, Me represents a methyl group, Ph
represents a phenyl group, Bn represents a benzyl, and Ac
represents an acetyl group.

The polymer of the present invention may contain two
or more kinds of repeating units represented by the above
formula (1).

The amount of the repeating unit shown by the above
formula (1) is usually 1 to 100 % by mole based on the sum
of total moles of all repeating units contained in the
polymer of the present invention, preferably 40 to 90 % by

mole, and more preferably 70 to 85 % by mole.



X1 X2 (112 ) ( inthe formula, Rl, RZ, R3, R4, RS, R6, and Al
represent the sane as those in fornmula (1); xI and x2 each independently
@B 04 42 represent a substituent capable of condensation polynerization.)
As the substituents capable of condensggtion polynerization, exenplified
are: a hal ogen atom al kyl sulfonate group, aryl sulfonate group, arylal kyl
sul fonate group, borate group, sulfonium nethyl group, phosphoni um nethyl
group, phosphonate nethyl group, nonohal ogenat ednet hyl group, boric-acid
group, fornyl grThe,pEyginer G5HUEhe Vhreset Olvet Ton méay Porteiably a

hal ogen atom al kyl sul fonate group, aryl sulfonate group, and aryl al kyl

sul fonat e grepgatiies eunbls dtteenl Kydn stié arepea ging puniet hapeesahtedaby
group, ethane sulfonate group, trifluoromethane sul fonate group, etc. are
exenpl i fi edthé\sathdree affgatmsla f Phhat eAgrithe, rdmeaeteg suhfonatiegr thgn

p-tol uene sul fonate group, etc. are exenplified. As~the aryl sulfonate
group, benziormuld ohkbk e exrenpl bfted aaxe exargpédiing weit heepvesenbedd ester
group, groups represented by the bel ow formul as are exenplified. Ov Ot ~O
Ove CEt O -bD the thelawrinrmulac( Thowand aerentaigingpunhtl Fepsasantad et hyl
group. As the sulfonium nmethyl group, groups represented by the bel ow
fornul as ar®Y SQmHia | &) aftep-neppronadyx-, - CHzS+Ph2X (X shows a hal ogen
atom and Ph shows, a nyl ,gQroup.) As the phosphoni um net hyl group, groups
represented by'%ﬁ%‘gﬁggﬁﬁﬁbrﬁﬁlas af%)exenplified. - CH2P+Ph3X- (X shows a

hal ogen atoﬂzn the formula, Ar® represents an arylene group or a

divalent heterocyclic group, R'’ and R!® each independently
represent a hydrogen atom, an alkyl group, aryl group,
monovalent heterocyclic group, or cyano group:; and n
represents 0 or 1.]

In view of the life time of a device, the repeating
unit represented by the after-mentioned formula (8) is
preferable.

The Ar® may havé a substituent, such as an alkyl
group, alkyloxy group, alkylthio group, alkylamino group,
aryl group, aryloxy group, arylthio group, arylamino group,
arylalkyl group, arylalkyloxy group, arylalkylthio group,
arylalkylamino group, substituted silyl group, acyl group,
acyloxy group, imino group, amide group, imide group,
arylalkenyl group, arylalkynyl group, monovalent
heterocyclic group, or cyano group. Specific examples of
these substituents represent the same as aforementioned.
When Ar® has a plurality of substituents, they may be

mutually the same or different.



As the phosphonate nethyl group, groups represented by the bel ow fornul as
are exenplified. -CHzPQOOR )2 (R shows an al kyl group, an aryl group, or
an arylal kyl group.) As the nonohal ogenat ed- met hyl group, fl uoronet hyl
group, chloronethyl group, brononethyl,-group, and iodonethyl group are
exenplified. For exanple, in the above formula (1), a polyner whose Al is a
di val ent group represented by the above formula (4) can be manufactured by
usi ng a conmpound wk~ose Al is a divalent group represented by the above
formula (4) in tThe daxglkerdorgudup (irn)theipresent mypeniybenr iwobedes is a
di val ent group represented by the above (5) fornmula in the above formula
(1) can be thefg kantakning adiengene ondtdnd veerdenged stingi v@R@ntwer oup
represented by the above (5) formula in the above formula (11). A polynmer
whose Al i 0% Rpxalahtinfergndal: kemene Finge ADFNIT)ISEeSrFASSin the
above formula (1), AZis Si, and 1 is 1, can_be manufactured by using a
conpound \M‘R&‘E{ thRrough \B | BIRVUR) R raHrsthregt horde @ YF&“%%%% (6)
formula in the above formula (11), and AZ is Si, and 1 is. 1 |s, used.
Fur t her nor STEBHAY idie v Ab sa%VJd’r%l%?u%rm,u?’é?)f&e%tEﬁ gg t he

b 6) f | a i h b f is Si d is 2, b
sbove (®) (LR Adbe Bhee L & L s, Seofld fp s, con be
by th b i i n.t i £LS..Si, d1li
by Lhe sbovec{elod oipls | D SR LA, gRLAZbeeS  and 1T
repeating Witdmoidiered PAfl Al £GRRAA N6 | Rlphoiaded Yy gregpdensation

pol yneri zat1 on~ ust ca e out using together wth a nononer as the

repeating Uk d10iweg ASiTe (PPPR! | AikhiFhEed] 1406 TBEGuh L sofBoibRgmonomer

used as the repeating unit other than the repeating unit of fornmula (1),

conmpounds ofodntifl el 78 f Orbiprednyiler’d @éug 8¢ £91 Powiky epdrmhigd(2any,t he
below formula (8-2) is preferable. X1-Ars- ( CR1I'=CR18 ) ~ -XZ ( 7 - 2) (
I n the fornipheityi el groub Rlffo X Bpstise Nt otrnel & a(®0 p, tdoms@ensed orimyga
(7); xI and x2 are the sane as those in formula (11); ri represents an

i nt eger of dprpoun@-grduiN (fHowindBEmid 631)) n ebe. formula, Arl, Arz,
and R11 represent the sane as those in fornula (8); x|l and xz represent the

sanme as those in @hul a (11)3 repreSts an integer of 0-4.) 45
26) :

(
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In the manufacture nethod of the polyner of the present invention, as the
met hod of carrying out condensation polynerization of a conpound
represented by the above formula (11) which is a raw naterial, and a
nmonomer as the repeating unit other thagn the repeating unit of formula (1),
known condensation reactions can be used according to the kind of
substituents used for condensation polynerization in each of nononers
according to requirenments. As 3§ t hod of pnodugci ng the pol yner of the
present inventg , for { i

exenplified, a vi eg i n chain. Nanely,
there are exeppN fied J; ods s a conpound having a
formyl group W a COMy )d h group, or of a
conmpound havi for ny)/ gy oup group, according to

a Wttig reac vinyl group with a

pol ycondensati on of a compound having two or nore hal ogenated net hyl

groups, according to a dehydf28)al ogenati ng net hod, pol ycondensation of a
conpound having two or nore sul foniumsalt groups, according to a sul fonium
sal t - deconposi ng net hod, pol ynerization of a conpound having a formyl group

Wi th a conpoups P\ a cyano oup, ordi ng pa Kn»»\cnagel reaction
46 pol yneri "u npo T or (a _p@roups, according
to McMurry reaction, and the like. We vi nyl ene groupg Ts not contai ned

in the main chain, for exanple, a nethod of polynerization from
correspondi ng i i j
pol yneri zati ¢ y zation using a
Ni (0) catal yst 7 p7er such as Fed 3
and the like, a nethod'of oxidation polynerization electrochemcally, a

nmet hod of deconposition of arfPht er medi at e pol ymer having a suitable

rel easing group, and the like are exenplified. O these, the polynerization
met hod by a~ iii [ [ '

the polyneri zy
pol ynmeri zati on met hod by a Knoevenag
by a Suzuki coupling reaction, the polyneriz# :)
reaction and the polynerization nethod usin&xe i
preferable since structure control is easy in tYese nethads. Anong the
manuf acture methods of the presenf8®nvention, it is suitable to conduct a
condensati on polynerization of a conpound as a nononer represented by the
above formula (11) in which xI and x2 are each independently a hal ogen
atom al kyl sul fgmte group, ary 47 sul fonate mgrQup or aryl al kyl

sul fonate gro rably a/Ata om u ‘Iadiun1catalyst or a
ni ckel cataly e manuf /¢l od 0 : invention, the
conpound of the above fornula (1& nononer, and a
nmononmer, such as above fornmula (7- if
necessary, di $5€ ) AN an or gagi -0 £ 3 anper at ur e of
bel ow t he bei and—gbo\) ‘ & e sol vent,
usi ng an al ka ui t abl 8 =L, i y. , known
nmet hods can be uSed, descri bg \O = ic Reactions", vol. 14, pp. 270 to
490, John Wley & Sons, Inc., "I9S ; i 27, pp. 345

to 390, John WJ]ey & Sons, Ingc., 1982, "O.ganic Col | ective

Vol unme VI, pp |, Johy W Bons, | ng em cal Revi ew,
vol . 95, p. ~Journ zhonet al | iNg ,/Jy, vol . 576, p.
147 (1999), Journat of Prakti cal s try, vol. 336,VYp. 247 (1994),

Makronol ecul ar Chemi stry Macromgggcul ar Synposium vol. 12, p. 229 (1987),
and the like. It is preferable that the organic solvent used is subjected
to a deoxygenation treatnent sufficiently and the reaction is progressed

under an inert ahmMRNerRsdfNamBldntfdd, SURPIESHTKhE R erdSpeiion,

t hough the treatnment differs depending on conpounds and reactions used.

48 Further gricup 3 spiagfl @t (g duc twia dsie il aiydroddiead famg ar&ew se
(however, this is not applicable in the case of a reaction in a two-phase
systemwi th water, such as a Suzuki coupling reaction). In order to pronote
the reaction, an alkali or a



catal yst is added appropriately. These may be sel ected according to the
reaction. It is preferable that the alkali or catalyst is soluble
sufficiently in a solvent used for the reaction. As the nethod of m xing an
al kali or catalyst, there is exenplifi a nmet hod of adding a solution of
an al kali or catalyst slowy while stirring under an inner atnosphere of
argon and nitrogen and the like or a nmethod of slowly adding the reaction
solution to a solution of an alkali or catalyst, inversely. It is

pref erabl e temgoédnEromea béteropyecligi conpoendpnamdruseddiy has 4 to

pol yneri zati on by nethods, such as distillation, sublimation purification,
and recryst@0 | ¢zubonnatenmcepréfepably yv4 nhg 20 f eatbomeabensor Fhayemaly

devi ces, such as |um nescence characteristics, when using the polymer of

t he presenthayvecatsebstbtuent yomrthehetereovtrg andi thereacbanl atedscarry
out purification processing such as reprecipitation purification, and
fractionati®h Bye chibvblbeenbmretrot sgeented| §aethe aavhon patoMBo0kd
represented by the below fornula (12) which is a divalent group whose Al in
the above fbRrénfteteragyslic avO¥Rpresented by the above (4) fornula, X1 can
be prepared by; af net al at i the two iodine atons gf t he conpound bel ow

formila (13) <BPEchPEeryCTsiierSpmponnd, means: i STORRLC PMPGRd Re | RS
, R6 , | d t 1 t b i it,Wth
%h%oggna?ﬂav ; éfﬁéféﬁcfc ﬂ%%%ﬁ%’r%Z‘%reeéﬁ?f%ﬁgﬁ]yl?%ﬁgbgﬁ%ﬁﬁ‘eﬁﬁghﬁf%é@ ?‘5
Zp~ , ve; X
and x6 eacrg?%%g%%n%%%§$§’r%%?géghtgigigﬁégfiﬁ%ég%gﬁ{ég'nggfhé g?%ﬁ] or an

jodine atomd Jdowedfdlh! ON (RO DPCERC!$ELulthrd e’ chCeiofbiRoBRARES, SuUCh

as nitrogen and argon, in the presence of a solvent. e solvent used
for reacti opha®*&aPbhonh i £oms! A

As the divalent heterocyclic compound group, followings
are exemplified.

Divalent heterocyclic compound group containing a
nitrogen as a hetero atom; pyridine-diyl group (following
formula (32)), diaza phenylene group (following formula
(33)), quinolinediyl group (following fofmula (34)),
quinoxaline diyl group (following formula (35)). acridine
diyl group (following formula (36)), bipyridyl diyl group
(following formula (37)), phenanthroline diyl group
(following formula (38)), etc.; groups containing a hetero
atom, such as silicon, nitrogen, sulfur, selenium, etc. and
having a fluorene structure (following formula (39)):

5 membered-ring heterocyclic compound group contailning
a hetero atom such as silicon, nitrogen, sulfur, selenium,
etc. (following formula (40)):

5 membered-ring condensation heterocyclic compound



50 are: saturated hydrocarbons, such as pentane, hexane, heptane, octane,
and cycl ohexane; unsaturated hydrocarbons, such as benzene, tol uene,

xyl ene, and et hyl benzene; ethers, such as dinmethyl ether, diethyl ether,

met hyl -t-butyl ether, di-t-butyl ethﬁé t et rahydrof uran, tetrahydropyran,
and di oxane; and am nes, such as tri Phylanine, triethylam ne,

N, N, N, N tetranet hyl et hyl enedi am ne, and pyridine. These nay be used as
alone or a mxture thereof. As the netal ating agent, nmethyl |ithium

n-butyl |i igioum ceatabning ki heteto bt wuch s whligoanyniltirddygeny etc.
are exenplified. The reaction tenperature is usually -30 ~ or less, and

pr ef er abl y su&u,oselleastumn etder (ffollewdnat €oxeludat i(vdl)y)., Moreover, it may
be reacted with the di hal ogenated phosphorous compound represented by the
above formheazpthladfiingolexdhdndiiyd ghreupst dlenao -txaddanederd Vetdlivd ed by
t he above nethod. As the netal exchangi ng reagent, nmagnesium salts, such as
magnesi um @mogpi.detgnd a magnesi um brom de; copper salt, such as copper
chloride (1), copper chloride (11), copper bromde (I), copper brom de
(1), and coprﬂé?oqn)dirdémﬂc)h mienhered Aing hekere@yslie @oMREWRd and
zinc bromde, and zinc iodide, are exenplified. In view of yield, nmagnesium
salt is pr&FePRpCENtAINig EAd 1COR0t PAHTRATER a sdqllfé’irogéﬁ’éteé’& oSHor ous

d db h b f f | e
carry out 86 B BRteEgoaE Eﬁﬁg%e?a%tﬁ?gr%&tﬁ aoiphiengdy e A% g
t t be ab d | t t t
;52ﬁchfzg ®|F§%%8Pe9% %ﬁln% ff%ngﬁsuaﬁfp ﬁrg¥3§ gE%blveﬁP'eﬁ%gBélstllIlng
of the solgeg?la gglFQQmB&gq éﬁt % gable to water) it can be obtained

by a netho I'ng a s ter renDV|ng i norganic salt by

filtration. |splqid oth aiifhdii's Tm&@s%%ﬁ@l 1 c££8 Sémpguhe! med by a

nmet hod, such as recrys I zation il ractionati on by

chromat ogr gpldyp MeheaYfhingd saQTRYHNd NIRRT %tﬁltf*me Deengrfainiulexd 15)
whose Al is a dival ent group represented by the above formla (5) in the

above formasaa( hékters @t is connected with a phenyl group at the &

position of the hetero atom (following formula (43)).

s -Q -



can be manufactured by: after netalating the two iodine atons of the
.compound represented by the above fornmula (13), and reacting it with

sul fur. About the reaction nethod, it is the sane as that of the synthetic
process of the conmpound represented by,the above fornmula (12). About the
reaction with sulfur, it may be added as any formof solid, or dissolved or
suspended in 52 a solvent. The tenperature of the reaction is from-100
Cto 30 ~, and preferabhky from-80 to 0 C. oyt the post-treatnent of
reaction, an he purifi i on et ho it is als he sanme a hat of the
conmpound re ent ed by above f a (12). onpound esented by
the below fo a (20) Al is a al ent gr repr ese by the
above formnul 6) in the ve fornu (11), an is Si, a lis 2, X
can be manufactured by: afté&r netalafing the two iodine atons of the

conpound represented by the/ above for a (13), a reacting iy with
1, 2- di hal oge @- di si l y{{" Qpapound rigpriesent ed he bel ow rrul a (22),
X11 ~, X12 SLSi (22) RE=%s Ra RO [i»the for , Re and R3={epresent the

same as the x11 aRd x12 each (ogEpendent epr esent Q!@hlorine

2
4 \
1010 ) a

atom a bromné atom or an iodine atom] About reacti on/net hod,
post-treatnent,/and purification nmethod, it is the same as those of the
compound rep nted by above f (12) ,\Oéi hoé;
(34)
8% Q O 8 o



Moreover, simlarly with the conpound represented by 53 the above
formula (12), the conpound represented by the below formula (3-2) can be
manuf actured by reacting it with the di hal ogenated conpound after

netal ating the two iodine atons of thg,conmpound represented by the above
formula (13) selectively. About the nethod of reaction, post-treatnent, and
purification nethod, it is the sanme as those of the conpound represented by
the above formula (12). X1 (3-2) ( Inthe formula, R ( R, R3, R4, R5, and
R6 represent the same as those in fornmula (11). xI and x2 are represent the
sanme as those in fornula (11). Aa represent|s a divalent group selected from
Oo0-S IS e > e ASE n- Te-Tell 11 11 11 1121111
1 112 11 11 n the fornmula, R represents

the sane as a ® ea§ gacti on met hod, post-treatnment, and
purification neth-' it is the same as ¥Rose of the conpound represented by
t he above formulRg' ( A di benzosi | olRt dBtivative represented by the bel ow

formula (18) mhose A1 is a dival ent group represented by {he aboye fornul a
(6) in the abgye forpula (11), a is and 1 is 1, B 04A. 54 2 R3
R45R./\“ ﬁ © &_‘ @

owe
owe



Y~ (18) ~SI~ RB ERs can be manufactured by reacting a conpound

(di benzosilole derivative) represented by the below fornula (19), with a
hal ogenati on reagent, preferably an N-hal ogeno conpound, (19) (in the
formula, R) RZ, R3, R4, R5, R6, R8, ad RO represent the sane as those in
formula (11).) The reaction can be carried out under inert atnosphere such
as nitrogen and argon, in the presence of a solvent. The reaction
tenperature is preferably from-80 Cto the boiling point of the solvent.
Mor eover, it can be’nanufactured al so by a net din whic al ogenati on

reagent is re N after t he cordid [ epresen or mul a (19)
wi th a base. halo ound, PRCHNQF0 succi gL chloro
phthalic i m"de,” NNchloro di ethylam ne, N-chloro dibutyl am ne, N-chloro

cycl ohexyl am ne, Noronosuccinimde, N-brono phthalic-imnmde, Nbrono
dltrlfluoronDnoneth 'amine, N-iodo succininide, N ~J A 55 |odophthalic

am de, etc. .\ngnpllfled idhe ot her -» oornatlon r S fluorine,
fluoroxy trif @ onpthane, enyei-f | uorl perchl oryI 0r4’>‘d’€ cobal t
fluoride (11 Nver fl N1), serenrumMIl uorid Nranganese

fluoride (I1l), chlorine, iodine trichloride, aIun1nun1tr|chIor|de
telluriumchloride (I1V), nnlybdenun1ch|or|de anti nony chloride, iron
chloride (111), tRﬁngun1tetracH10qﬁde phosphorus pentachl ori de, thionyl

chl oride, brorm 2 dlbro=- girane, borod*ﬂﬂibronide, copper brom de,
silver bronggéijl\BpLyl brok g, premi ne axdeP~-odi ne, iodine

nonochl ori de-~ ~~are ece ipd. As the sofvent used for reaction,
exenplified are: (41)
I'\N_ s s A}
/@\M /[-g\w/@\
(42)
B B _'/&._
oO-0- OO0
R' Rl Ru
B N w-N>\<>—
O~ -O %0~ O
RII
/ \
S
(43)

In the above formula, R' each independently represents
a hydrogen atom, a halogen atom, an alkyl group, alkyloxy
group, alkylthio group, alkyl amino group, aryl group,
aryloxy group, arylthio group, aryl amino group, arylalkyl

group, arylalkyloxy group, aryl alkylthio group,



saturated hydrocarbons, such as pentane, hexane, heptane, octane,

cycl ohexane; unsaturated hydrocarbons, such as benzene, tol uene,

et hyl benzene, xyl ene; hal ogenated saturated hydrocarbons, such as carbon

tetrachl oride, chloroform dichlorone ne, chl orobutane, bronobutane,

ehl or opent ane, bronopent ane, chl orohexane, bronohexane, chl orocycl ohexane,

and bronocycl ohexane; hal ogenat ed unsaturated hydrocarbons, such as

chl orobenzene, dichl orobenzene, and trichl orobenzene; al cohols, such as

nmet hanol , eddwiedlky Janopeon @roups,0 Eadant ,gimimnanide atoup al cohol

carboxylic acids, such as, formc acid, acetic acid, and propionic acid,

et hers, sudcreiglkingEt gtows haryliBtynmyl egtmrp, meangvyalemut yl et her,

t etrahydrof uran, tetrahydropyran, and di oxane; am nes, such as 56

tri met hyl atieeragyastieigriume, d¥ NG greaumat hy | rapre sertls aai ne, and

pyridi ne; am des, such as, N, N-di nethylformam de, N, N-dinethyl acetam de,

N, N- di et hylh¥dragan RLomN- an R4k @ruhe Y Hgreun, Nretal¥ YD 9F¥ewP i done.

These may be used al one or a mxture thereof. As the base used for

reaction, edebiphiFTUP ardSYd i 94qURn LI MRO VRN tIR ST EECL Hot FRIFRImM

hydride, nmethyl lithijum_n-butyl lithium t-butyl |jthium_phenyl []thium

lithium diisoprdff H¥afeny ih‘#*‘:ﬁﬁ%@aﬂr&t?ﬁﬁ%ﬁ &W%’z‘?%%?v s%‘g’F Lﬁ#ﬂ&iﬁ

met hyl di si |l azj de ot.assi um hexanet hyl_ di sil azi de tc. er,. the reaction,

e Can be dbt S Ty U RRRA ST e EAR S 01 SR SLGRARE T fo W t b

wat er, the tr [ rgan| ol vent , isfilling of the

sol vent . I&%]i%ﬁ% %%'%q‘?pgﬁq?cﬁfoo %hagpepr% U ﬂéjginé e perforned by a

nmet hod, such as recrystallization, distillation, or fractionation by

chr omat ogr aphy. Next«iib— of the polynmer of the present invention is

expl ai ned. The pol ynexgtf tWgespresent invention has strong fluorescence,

and it can be used as a poLVneric fluorescent substance. Moreover, since

the | um nescence froma thyrn filmis used, polymneric fluorescent substances

havi ng fluoresg;: e intheg solid state are used preferably. Moreover, the

pol ymer has c@= C i ransporting 57 property, and can be

used suitably as=g§ «Ej»- ial, or a charge transporting material.

The pol yner of th%,e-esent \nvepefon can be used also as a material for

el ectroni c devi C\ d can gefused also as a coloring matter for |asers, a
\ ; ) . .

sol ar-battery materfa @ i c sem conductor for organic transistors,

and a conductive pe€rial. Next, the polynmer LED of the present

invention will be described. The polymer LED of the present invention, has

alight-emtting |l ayer between an anode and a cat hode, and the pol yner- of

the present inveafion is coptained in the light-emtting |ayer. As the

pol ymer LED of {4 : @!ﬁxention, there are listed polynmer LEDs having

an el ectron transpo di sposed between a cat hode and a |i ght

emtting |layer, po having a hol e transporting |ayer disposed

bet ween an anode § emtting |ayer, polyner LEDs having an

el ectron transporti{ng | aygr di sposed between a cathode and a light emtting

| ayer and havi ng.a ansporting |l ayer disposed between an anode and a

light emtting \@ , as the polyner LED of the present

i nvention, there<g ed: a device having a layer containing a

conducting pol yner di sposed between at |east one of the electrodes and a

light emtting |ayer, adjacently to said electrode; and a devi ce having an
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insul ating |ayer having a thickness of 2 nmor |ess disposed between at
l-east one of the electrodes and a light emtting |layer, adjacently to said
el ectrode. For exanple, the follow ng structures a) to d) are specifically
exenplified. a) anode/light emtting Qﬁ?er/cathode b) anode/ hol e
transporting layer/light emtting |ayer7cathode c) anode/light emtting

| ayer/ el ectron transporting |ayer/ /cathode d) anode/ hole transporting

| ayer/light emtting I%i%%éelectron transporting |ayer/cat hode (wherein,

"/" indicates adjjasent ination of layers.) Herein, the light emtting

| ayer is a |ayer ving fnction to emt a light, the hole transporting
| ayer is a | ayep 'qgi#j@:}Lon to transport a hole, and the electron
transporting | TisikaTa havi ng function to transport an el ectron.
Herein, the el ron jtyansporting layer and the hole transporting |layer are

generically called a cﬁ?rge transporting layer. The light emtting | ayer,

hol e transporting e el ectron transporting |ayer may al so each

i ndependent|y used r nore layers. O charge transporting |ayers

di sposed adj acent ffo an ctrode, that having function to inprove charge
injecting efficié O e el ectrode and having effect to decrease
driving voltage g s : e are particularly called 59 sonetines a

char ge injecti\ .ayar (h A;?injecting | ayer, electron injecting layer) in
general . For eR&dnci i . adherence with an el ectrode and inproving charge
injection froman el gctiy ode, the above charge injecting |layer or insulation
| ayer having a thi f 2 nmor less may al so be provided adj acent to
an el ectrode, and for enhanci ng adherence of the interface,

a thin buffer layer may also be inserted
transporting layer and light emtting |ayer.

into the interface/r

The order and nupiss | ay's am nated and the thickness of each |ayer
can be approprifggv appl i ed e considering light emtting efficiency

and life of the
a charge injecti
a charge injecting |ayer;
to an anode. For exanpl g,

icenlpthe esent invention, as the polymer LED having
Tt el ectdn injecting layer) provided, there having
at hode and a pol yner LED havi ng provi ded adj acent
the following injecting layer, hole are listed a
pol ymer LED provi ded to a a charge injecting |layer structures e)
to p) are specifical ified . e) anode/charge injecting |layer/light
emtting | ayer/cathode node/light emtting | ayer/charge injecting

| ayer/ cat hode

As the examples of the arylene group or divalent
heterocyclic group, the arylene groups or divalent
heterocyclic groups contained in the materials
conventionally used as EL luminescence materials are also

exemplified. These materials are disclosed in, for example,



60 g) anode/charge injecting layer/light emtting |ayer/charge injecting
Jlayer/cathode h) anode/charge injecting | ayer/hole transporting |ayer/light
emtting |ayer/cathode i) anode/ hole transporting layer/light emtting

| ayer/ charge injecting |ayer/cathode Rk anode/ charge injecting |ayer/hole
transporting layer/light emtting |ayer/charge injecting |ayer/cathode k)
anode/ charge injecting layer/light emtting | ayer/electron transporting

| ayer/ cat hode 1) anode/light emtting |ayer/electron transporting

| ayer/ char g igy Acidgng way @ /eaidrode wo canyarter edhar gwoo eps7eend ayer /| i ght
emtting layer/electron transporting |ayer/charge injecting |ayer/cathode
n) anode/ chwD9By d6T7aGt iU 5, ayer,/0vd e WO FEEr3Igsg WOy /46 3L, eand tUSg

| ayer/ el ectron transporting | ayer/cathode o) anode/ hol e transporting

| ayer/|i ghté cr6%,tliea3pll.ayer/ el ectron transporting | ayer/charge injecting

| ayer/ cat hode p) anode/charge injecting |ayer/hole transporting |ayer/Ilight
emtting | ayer/ dhecirepeatriays poritt g Heary erhlagh ahbgee nepescitiing dradter / cat hode
As the specific exanples of the charge injecting |ayer, there are

exenpl i f i edceprgsend edoMyaithengbmve rmdadudt)i.npredenably |containdiah are
di sposed between an anode and a hole transporting |layer and contain a

mat eri al h&AReptdmg ewiltameprasendied Y sdenvdedlavhEqramiat (Bh pBrenti al of
an anode material_and the ionization potential of a hole transporting

mat eri al coel Rfd ik e Admeolof & Ae5P&Q-i ng 1 ayer, and the like. Wien the
above charge injecting layer is a |ayer containing an conducting pol yner,
the electric congg N'_y;jrt.;?_of t he conducting polyner is preferably 10-$ S/cm
or more and 103 S/ cm,or I'ess, an€)for decreasing the |eak current between
light emitting pixePs, nore preferably 10-5 S/cmor nore and 10Z S/cm or

| ess, further ef bl y 10-515/¢c [2MDre a 101 r_lLes ual ly,
to provi dquﬁ1 &51& P%Fué'&‘ldlf‘(ﬁli SF?yRS? ?ﬂghcgﬁ%?ﬁ??ﬁégg%fyﬁggr% ®%0-5 Sicm
or nore an / j,t E&rg];g%, fy d e ped into the
conduct i ng%gé%%ére%rgl? géalr‘%s?lj& ﬁg}é{%eﬁﬁ! g’f an 1 rfﬂtié! ?elsod%o'eﬁoan anion is
used for a Qe dehitaClan G 1kaMe gD 2 311 Yrdub UsRFdRIL1etY el ectron
injecting | ayer. As exanpl es ofgthe ani on, "a pol ystyrene sul fonate ion,

al kyl benzeng teitldoytatie igrdbur:aifoupH depitisert@a Iy e vékeware
exenplified, and as exanples of the cation, a lithiumion, sodiumion,
pot assi um ifermullat r(dulor (AVNinl Pepresdict s e ke gare exenpto f4 £d. The

t hi ckness of tﬂ%\rg-zii\;19}(a—lqi19j ect i(é;g | ayer is for
. P

(in the formula, Ar® represents an arylene group oOr
divalent heterocyclic group; R!? represents a hydrogen
atom, an alkyl group, aryl group, monovalent heterocyclic
group, or a group represented by the below formula (10); y?!
represents
-CR¥=CR'-, or -c=c-; R'® and R each independently
represent a hydrogen atom, an alkyl group, aryl group,
monovalent heterocyclic group, or cyano group; p represents
an Ilnteger of 0-2),

—Art ,(_,T‘_ Ar5—>—H16 (10)

RS q



62 exanple, from1l nmto 100 nm preferably from2 nmto 50 nm Materials
used in the charge injecting | ayer may be sel ected appropriately according
to the relation with the electrode materials and adjacent |ayers, and there
are exenplified conducting polyners S%ﬁh as polyaniline and derivatives
t her eof , pol yt hi ophene and derivatives 't hereof, polypyrrole and derivatives
t hereof, pol y(phenyl ene vinyl ene) and derivatives thereof, poly(thienylene
vi nyl ene) and derivatives thereof, polyquinoline and derivatives thereof,
pol yqui noxaliimettencE cmmient iArds ahleredf eaphl yndependantlpi ngpaeseatti ¢ am ne
structures in the main chain or the side chain, and the |like, and netal
pht hal ocyardmeenyemnee rgquvh aim @y atiivesl enrid hdtetid)lic aghoup arki®t he | ke.
The insul ation |ayer having a thickness of 2 nmor |less has function to
make char gerangessnton amnalkyls geumataarylalgufup heombemovakentat i on | ayer,
netal fluoride, netal oxide, organic insulation materials and the Iike are
|isted. As hatenaavaieic IEDURVIRG BePresentsi anhydyegeRaatal . adkhi ckness of
2 nmor less, there are listed polynmer LEDs having an insulation |ayer
havi ng a t f1dRHe SFQBIP 2 §HKorgnAE, RO RN BBHE &R te%P &Y ¢ht ¢ 0gECUB M d
pol ymer LEDs having an insul ation | ayer havinf a thickness of 2 nmor |ess
h

provi ded ad} FERRETREh &hoddkeasieQF ik di?yA) there are listed the fol | owi ng
63 st t t f | /1] | at i | havi
Chi cknessof 2 SRS e aRe it (e e dadin. 9 E Ser TrbRe °
itti | i t] | §1 i | / cat hod
o anodes | BEeRTETS Hraul Hor A kR 8. B °88e R FoPuhe SR o 1 ng
| ayer /i nsul @tg 0, lcA%ee NG P ﬁt{?s&ﬁ%éﬁe {EREA. '?ééﬁf:fé‘o‘je t)
t hickness o |'ess/ ho

anode/insulati'on layer having a nm or e transporting

layer/|i ghtesgimigdild G # aRy /£810¢R-dhip ,armﬁi_ fgﬁé&l;s,r P hdndgalayer /| i ght
athc

emtting layer/insulation |ayer having ness of 2 nmor |ess/cathode
v) anode/ i msdealdc¥itllidy rdiay iftr REDREKAGSThef adoRid FormREANA &) -
transporting layer/light emtting layer/insulation |layer having a thickness
of 2 nm or (l1@9s/axal e semea sz et | id xemdrayisnddyi ng a thi ckness of 2
nmor less/light emtting |ayer/electron transporting | ayer/cathode x)
anode/ | i ght em tAs ripd prErfegtaidte axamplesporf | the |Eapedtisglwnibn | ayer
having a thickness of 2 nmor |ess/cathode y) anode/insul ation |ayer having
a thi cknesFepresenhest beddyd iahnveefiammua | Bkr /exemRkbfled 2EPoEReNg

| ayer/insul ation | ayer having a thickness of 2 nm or 64 | ess/ cat hode z)

anode/ i nsulfLIGVingse WIHEh MaYa hae i S L Busint A1 | R /PRAEeRRaR4P8rti ng
| ay

anodel hol 6 O RRSSHAGTAE I yorid | O 1 (AN | BORF ol S HAOTR AERBY | ng
Laver 1 nou s RS oA Y SR STV 4553 ORISRl 11 ng
naving a t STt S0 PARE, Sl NP AP IR Db BHSTe
afilmis fQIFRA arylalkyl group, arylalkyloxy group, arylalkylthio

group, arylalkylamino group, acyl group, acyloxy group,

amide group, imino group, silyl group, silyloxy group,

silylthio group, silylamino group, monovalent heterocyclic

group, arylalkenyl group, arylethynyl group, and cyano

group are exemplified.



froma solution by using such polynmer soluble in an organic solvent, only
required is renoval of the solvent by drying after coating of this
solution, and even in the case of m xing of a charge transporting materi al
and a light emtting material, the samgg nethod can be applied, causing an
extrene advantage in production. As the filmformng nethod froma
solution, there can be used coatlng met hods such as a spin coating nethod,

casting netho m Cr g=gr avure c d, grava =Rg et hod, bar
coating n‘eth@—e{* ] @:. cesa ’ @ di p coating
nmet hod, spray at] ng --thod ¢ ad ot o~/printing

nmet hod, off set i ng nethod i {

' i ke.
Regar di ng t he th| ess of the |ighi i ng |ayer, @gﬂ@. mum val ue

differs depending on material used, and hay properly be selected so that
the driving voltage and the light emtting efficiency become optinmum

present | nve
fluorescent spias
in the pol yre
containing i e S p

fl uorescent subste may al so be |la ted with a Ilght tt| ng | ayer
cont ai ning the abwye polyneric fluor nt substance. As'gbe light emtting
material, known materials can be used. In a conpound having | ower nol ecul ar
wei ght, there can be used, for exanple, naphthal ene derivatives, anthracene

or derivatives thereof erylene r derjvatives thereof; dyes such as
pol ymet hi ne d e dy qa.@_dyes . net al
conpl exes of ar- y nol i ne ves ther ar i c am ne,

tetraphenylcyclop ne or derlvatlv t her eof , or te .fhenylbutadiene or
derivatives thereq and the |ike. |ficaIIy, t her g .can be used known
conpounds such as ose described in JP—A Nos. 57-5178

59-195393 and the
i ke, for exanple. 66 Wien the pol yfer LED of the pre$ent invention has a
hol e transporting | ajer, as the hole

ansporting materidls used, there are
exenplified polyvi ngFar bazol e or de

#tives thereof,
derivatives thereofl pobl ysil oxane dert™atives having ansgeSgetic amne in
the side chain or the main chain, pyrakoline derivatives, arylam ne
derivatives, stilbene derivatives, t enyl di am ne derivatives,
pol yaniline or derivatives thereof, iyt hi ophene or derivatives thereof,
pol ypyrrole or derivatives thereof, polyp-phenylenevinylene) or derivatives
t hereof, pol y( enyl enevi nyl_ene) derivatives thergof, or the Iike.
SpeC|f|c exanq ; % t hose descri bed
in JP-A Nos. 6%

3-1521 84. Anong the as the hol e trefsporting material’s used in the hol e

transporting | ayer i _preferable are p «

as pol yvinyl car @ or derivati @@

t hereof ) polysil ox@pe derivatives hayirg 8 e-tsgpound group
in the side chain or the main chain, polyaniline or derlvatlves t her eof
pol yt hi ophene or derivatives thereof, polyp-phenyl enevinylene) or
derivatives th 21Ty : o}

the |Iike, and™
t hereof , pol ysi

derivatives having

» pol ymeric
Furt her,

or

the main chain. | grhal  having | ower
nol ecul ar wei ght, @ bi nder for use.
Pol yvi nyl car bazol eor derivatives tT [ Xfor exanple, by

cation polynerizatilg i i i W nyl monomer. As

described in Chem , 89, 1359
speci fication, and | i ke. For :
be used, and a Ki ppring net hod canSbe arly.



As the polysiloxane or derivatives thereof, those having the structure of
the above hole transporting material having | ower nol ecul ar weight in the
side chain or main chain, since the siloxane skeleton structure has poor
hol e transporting property. Particul ardg/, there are exenplified those
having an aromatic am ne having hole transporting property in the side
chain or main chain. The nethod for formng a hole transporting |ayer is
not restricted, and in the case of a hole transporting |ayer having | ower
nol ecul ar weight, a nmethod in which the layer is formed froma m xed
solution with a pon/- bi nder is exenplified. In the case of a pol yner
hol e transporting me{erpal, a nethod in which t yer formed from a

68 solution i xenpl ed. sed f-N mng froma
squtionis‘n@m @ ':r"r i i ssolve a hole
transporting matepial - A oIvent e are ex |f|ed chl orine
sol vents such as orof nethylene C |de, roethane and t he
i ke, ether solve suchy4ds tetrahydrofu a1 and the i ke, aromatic

hydr ocar bon sol vents such as toluene, xylene and the I|ke ket one sol vents

such as aceto met hy etone Qe the -ster sol vents such
as et hyl acer@— v ¢
. . A h a‘

and the |ike. As
the filmformng nta solutlon t Je e used coating nethods
such as a spin c@ casting ne
met hod, gravure coe |ng od bar coati roll coating nethod,
w re bar coating nethod, dip coating nethod, spray coating nethod, screen
printing nethod, fleﬁékﬁrlntlng nmet hod, of fset printing nethod, inkjet
printing nethod and tyhe |i ke roma solution. The polymer binder mxed is
preferably Lh@ , Qﬂ;, QL%£:>p_pharge transport extrenely, and that does
not have stroRgZabsoNg 0 visible light is suitably used. As such
pol ymer bi nder, car e, polyacrylate, poly(nmethyl acrylate),
pol y(met hyl meth | at ol ystyrene, polyvinyl chloride), polysiloxane
and the like are exenplifi ed. 69 Regarding the thickness of the hole
transporting layer, the optinmum value differs depending on material used,
and may properly be selected so that the driving voltage and the |ight
emtting effici éiey dsponeingtumts vedbnesineddimt thegedlymehi gEntss at
which no pin hole is produced is necessary, and too |arge thickness is not
pref er abl e prerRant Hnwhntdon may tlgecomnedtedehy cron neerivgstedhanttas e,
the thickness of the hole transporting |layer is, for exanple, from1l nmto
1im pref ubiMAY AN 31ReR- GUBIvIRted PORLeR ctir the yTePeAt Egm t 0 200
nm When the polynmer LED of the present invention has an el ectron
transportlrﬂfﬂgﬂ/ 18 fonpounds are used as the el ectron transporting

I d th fied le d
e homea: A 1 P iErE g '%@"ttﬂté‘é&% FLAHER rBFE 9OBRR vt 1 ves
thereof, napIOUUAIGNe Bloderyaphres LRE"00un ANIGAL £50%1 9

deri vati ves ‘et Facyanoan raqU|no ane or derlvatlves t her eof ,

f I uor enone g4 é’?éd VfSen A RPEY %gyg,g@%%tylm %er:la?{%l’ﬂ@ﬁ ftP@rEEf

di phenoqui none rivatives, exes o roxyqui nol 1 ne or

derivativegdAenadias ReE yt% SiSs AROWE b BSY V & t&fnﬁ@t‘neaoolwcntg npxal i ne
and derivatives thereof, polyiluorene or derivatives thereof, and the I|ike.

Speci fi cal |ghodp1 &l ettt ® XE&rath | & gt b\@S Ecolestst Degl of 78 hfdﬁagén Nos.

63- 70257, 63-175860, 2-135359, 2-13536l1, 2209988, 3-37992 and 3-152184.
Anmong t hematwmgdidagtle dissuy Haviasg Debd oz dartsomratiats y adtyesgtéep eof
ant hr aqui none or derivatives thereof, or netal conpl exes of

8- hydr oxyquiawdlngne dro & i satbhoresatdres codnd pollyeteratyakiangrolepi vat i ves
t hereof, pol yqui noxal ine and derivatives thereof, polyfluorene or
derivati vesiavigredf tar ¢ Qpredcvabl atormsd and Ar represents a

2- (4- bi phenyl ) -5(4-t-butyl phenyl)-1, 3, 4- oxadi azol e, benzoqui none,

ant hr aqui nAEraqar @ @EHIRD i ravIng uir PN ArkR PR RS i ne are further
pr ef er abl e.




The nethod for formng the electron transporting layer is not particularly
restricted, and in the case of an electron transporting material having

| ower nol ecul ar wei ght, a vapor deposition nmethod froma powder, or a

met hod of filmformng froma solutiopgor nelted state is exenplified, and
in the case of a polymer electron transporting nmaterial, a nethod of
filmformng froma solution or nelted state is exenplified, respectively.
At the time of filmformng froma solution or a nolten state, a pol yner

bi nder can be used together. THE solf¥ent fsed ﬂﬁ the filmformng froma
solution is not partg-<cul aigly r_qs.tri_eé-ed pgovidgrd-it can dissolve electron
transporting nmaterials and/or polyner bindlers. |As the solvent, there are
exenplified chlorine solvents such as chlBrofofn nethyl ene chloride,

di chl oroet hane and the 1 like, ~ether golvents such as tetrahydrofuran
and the |iKke, aronaﬁﬂc hyﬁrocarbo sol vejits ﬁgch as toluene, xylene and the
| i ke, ketone sol veriGs- sue0-Gas aeCone—Nn@thytCet-hyl ketone and the I|i ke,
and ester solvents such as ethyl acetﬁgp, butyl! acetate, ethylcellosolve
acetate and the like. As the filmformng methéd from a sol ution or melted
state, there can be ed coafi ng nmet Kbd® such as a spin coating nethod,
casting nethod, mecr gravurg coati&ﬁﬁé@fuxt gravure coating nmethod, bar
coating nethod, reN{ Chat +Ag _Bait-hotNl VAL SNoar —cesg+ng net hod, dip coating
met hod, spray coatin nethodi screen | rﬁhting met hod, flexo printing

met hod, offset printigng nethod, inkje& @inting method and the like. The
pol ymer binder to be mxed is preferably that which does not extrenely

di sturb a charge p e d,t es haye ng
absorption of a 3*%?%?29+%5h@9fs£%%?tggl? ggégsaAsbggéﬁ g%lggé?gbinder,

pol y(N-vi nyb686 bokek &) ox PA! ¥8Trhe P8V HET b Al hYesmbAgaERI stpAbYhEkoPhene
or derivatives thereof, polyp-phenylene Vinylene) or derivatives thereof,
pol y(2, 5-t htREYE6RC FbRYERARP1E! Qef-aﬂ&éth§§pbhl?{nSQf ha@Qh?CBELB@Rat e,

pol yacryl ate, poly(nethyl acrylate), poly(nethyl nethacrylate),

pol yst yr enepropeyvy Ny |Fridn aiHela)iewisd st | fot b taithide a i el gher
exenplified. Regarding the thickness of the electron transporting 72

| ayer, the bavimygnhighueldoféscentiegeantoy pheldt eraniomsedpodythemrsy
properly be selected so that the driving voltage and the light emtting

ef ficiency havome bpeckupropéuty, anddbhockeast gnafhi ckpedymerswareh no pin
hole is produced is necessarg, and too | arge thickness is not preferable
since the drPTe nBreferableothanccomplete| nendaBesOPThENErSr eFurkBerhi ckness

of the electron transporting layer is, for exanEIe, froml nmto 1 im
preferably FR3nPOL¥RET Na¥e ﬂn?r?ﬁ?Pﬂérmﬁ?%fﬁhé PyarfoRPEenthed HFefm The

substrate form he polynmer LED, of the present invention may preferably
be t hat doeg ﬂﬁgg%%in n%nafé?ﬂg%ﬁmﬁﬁ'electrode and | ayers of organic

Subst rat es and g FAF FHOTR SR 51l ok TE04 (Re PEPYEBEEN, ikntal ! CON
pref er abl e 4 gy L Ne RO e o 84 9HEvhSri 5 2BSBAT 8BL1 06 §EBLLT FBRATLEN

In the present 1 nv at | eas an anode or a c

transparentpf, SelM tRERSPRE e podBiniiity BEeLeaabteohneh thgnanode is
transparent or semtransparent. As the naterial of this anode, el ectron

conduct i ve &l et iyl geopetth. anan 1ranepAEVherPtRL FiihorbsLERLand the |i ke
are used. Specifically, there are used indium oxide, zinc oxide, tin oxide,
and filns (NIFcamcethe made)ihedrasaiediby. usSThgsarharfaeg ran conductive

gl ass conposed of indiumtin-oxide (1 TO ,indiumzinc~oxide and 73 the

i ke, whichcampugeted bondecentphekeg, tand gohdugatadi atmcsurecof dcheper
and the |like are used, and anong them |TGQO, indiun~zinc~oxide, tin oxide
are preferahiin ¢ghatmeafabpreferaplert and, thevacauen expopldépedi tion

met hod, sputtering nmethod, ion plating nmethod, plating nethod and the |ike
are used. /MStrieturescconnestedntoatnoabel ugeauprganheteragypgadent
conducting filns such as polyaniline or derivatives thereof, polythiophene
or derivat i YEPWRA cPFOWRAVifea| ¢REPON-carbon bond. Specifically,



The thickness of the anode can be appropriately selected while considering
transm ssion of a light and electric conductivity, and for exanple, from 10
nmto 10 im preferably from20 nmto 1 im further preferably from50 nm
to 500 nm Further, for easy charge ighection, there may be provided 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 nmor
| ess conprising a netal oxide, netal fluoride, organic insulating nmaterial
and the |ilsabsAd tles teiod itdhle Ghemicalhddemised 1ion irhey @ Weer d-H34518 t he
present invention, that having | ower work function is preferable. For

exanpl e, t lagree exempld€dedet al s such as lithium sodium potassium

rubi dium cesium beryllium magnesium calcium strontium barium

al um num scandiThey podiyaehirumasz ian o lytsttyineme inediucgd gemhen asmmageIm 74
europium terbium ytterbiumand the like, or alloys conprising two of nore
of them omodielcaarcwmedahdi of dfd be hdfe Régrernedii polymerbratber of gol d,
silver, platinum copper, manganese, titanium cobalt, nickel, tungsten and
tin, graphithereofychgmiges iancorsdding iten themsdungsured afhdhe keres&ehid es of
al l oys include a magnesi umsilver all o% magnesi um i ndi um al | oy,

magnesi um #dFSn @k dheoFatildithesieofer Faom\Ehe i"tjiﬂWHﬁjzi}turﬁ%LF#]é‘ﬁ oy,

lithium ma nisiumalloy, l'ithiumindiumalloy, calciumal m'numailoy and

the |ike. A4 D6h BFOPRHF Yhe SRR livnithes Hohatn AuPedt Qfc RFREHH %0 or
| . . [he thick f. t t b i.at el | ect ed
e | er e The A S8R 77 S g R, S ARAR P, Pt
f | f 0. f f 0 to 1 i furth
bret or apl y 1PRrEEhY 2l et aBedlafay 30 o BYBSY T o g cat hode,

th d | tod i t hod,
ere are use %gvi@%'é MoARYN 136 tﬂh%ngsﬁ.%?%'.amféardw et no

| am nati on meth ich a netal thin ed under heat and

pressure, @Rdmbh8 flilel§e chl¥ridi®rm,! Mty TRl d18 & 0\d et o e tediie A

cat hode and an organic |ayer, a layer cConprising an conducting pol yner, or
a | ayer hatengadyddeFiags ,§ idonddneckngaend, hdyltfldmss wogulimm ng a netal
oxide, netal fluoride, organic insulation material and the |ike, and after
fabri cati odechline mabuigdbemzeme esid Wwhe dyike .nafhal pollymepr canddd whi ch
protects the 75 polynmer LED. For stable use of the polyner LED for a |ong
period of niswallyt dissolsfedt diyl eheseprsowlivints pitotagctamaunayef Gnll/ Wt
protective cover for protection of the device in order to prevent it from
out si de darffa@&. maget, hd&hou@hedthey @anoapdy dififens dapendin®ePm g yner, net al
oxide, metal fluoride, netal borate and the like. As the protective cover,
there can BETYSEYre gnss dodieqular; walght O the RHYMEE f ace of which has

been subjected to | ower-water-perneation treatnent, and the like, and there

is suitably used 5 pfuifeh RuRS ey SV AR S&Ai%% an devi ce
substrate by a_thernosetting resin.ar lightcuring . resin ealing. If
space | miREERREAESY by Pl e LA R et e Byl o8 1 rom
bei ng injur an. L 433 S 4t nﬂﬂpﬁ P_ppis sealed in this
space, it icgqlgggléidb?glp{i%%%reven?}f)%r%atqg&#vg% cat g(re, and further, by

pl aci ng a desiccant such_as barium oxide and the like in the above space,

it is easy to suppsess e ddﬁﬁge of zgan device by noisture adhered in the
producti on proce Amohg themy an ne neans or nore are preferably
adopted. The pol yne s=piesent i nvention can be suitably used as a
flat |ight source, apparatus, dot-matrix di splay apparatus,
and back |ighty 3 di-g@l ay. (1For obtaining |ight em ssion in
pl ane form using theNg D70f the present invention, an anode and a

(in the formula, R, R?, R%®, RY, R®, R®, and A'! represent the

same as those in formula (1); x' and x* each independently



76 cathode in the plane formmay properly be placed so that they are
.l am nat ed each other. Further, for obtaining |ight em ssion in pattern
form there are a method in which a mask with a window in pattern formis
pl aced on the above pl ane |ight em’tti459 device, a nethod in which an
organic layer in non-light emssion pait is formed to obtain extrenely
| ar ge thickness providing substantial non-light em ssion, and a nethod in
whi ch any one of an anode or a cathode, or both of themare fornmed in the
pattern. Bywdmfesant a paidstritushtryapdblidest cmidetsataiah by pl aci ng sone
el ectrodes so that independent on/off is possible, there is obtained a
di spl ay depalymefrizegnrnt. )t ype which can display digits, letters, sinple
marks and the like. Further, for formng a dot matrix device, it may be
advant ageous t hais aiined esiberid oo empatel arede conddresdtokon of stri pes and
pl aced so that they cross at right angles. By a nmethod in which a plurality
of ki nds ofpdamendizatdn.t iexemb ifsrashtansy & hajffogematomr ealidvked
separately or a nethod in which a color filter or |um nescence converting
filter is Bedonaten aroum, G HBlianatagroun Grkabisy swkkontai ned.
A dot matrix display can be driven by passive driving, or by actjive driving
conbi ned WHIPURST TR EPTGURy, SHHENINT MefhHe dRAP ¢ RRIPRATEHRS 5

t el evi si on, portable term nal ephone,

car navi ga TR [HAR IO 115 Wer G O RS AR At Fr ¢ her
o, “and- oS ST S R R | i T, it AT
Futther Y SRR o 3° B B LR i AU WL
o o R UM S AN Bar TS AHE AP 0L o

not be consgyiuRmdte Re-ddgrited thereto. In the exanples, the nunber average
nol ecul ar wei ght and the wei ght average nol ecul ar wei ght were determ ned by
gel perneation HyreTaEEg A IKHC)s IS dith )| Qi) MetH st ditete

pol ystyrene reduced nunber average nol ecul ar wei ght and the wei ght average
nol ecul ar wiogipt,, etdsmmectsulfionatsy rgiwip c txdafiplerdmetanidiesikfaiate

2,2' -di brono-5, 5" -di octyl oxy-1, 1" - bi phenyl > rB

3, 3' - di oct Wmoup.,1 erc.bigrecredempiiidiied. As dhermnyl dulfenaymidreupred by
Yamanot o coupling, after dioctylation of 78 3-bronophenol in ethanol. The
above 3, 3' heingeng SWlfpnateyigaayd prdsyluene EBLIARALE igreR etc.

N, N- di et hyl f ormam de 1820 m . - At 0 ~C (dry_ice-nmethanol bath), a solution
of N br omﬁf@ci%%ff-fﬂ'S@W,W%im%ﬁq%@%%@m@ niP ladded

dropwi se faor. .60 m nutes. After the dropw se .adding, the reaction |liquid was
br ought bad® Snz?tﬁo&ﬁqué’rrﬁgr‘%ﬂlﬁ?aﬁ?ﬁep@]ijr?eedgbverni ght. The reaction

i quid was charged ,nt ter_ and extracted with n- t he
solvent was dis % Ité% and Ff‘}ggesﬁexgr%rgoeupp’r &ﬁjoc%ﬁéa@%e%?%}%e%&%

ecrystalli i t I = O |, and 122g of
2,2 -di brofrtl?{e%f% ' %ng?t y of?-#%lr@%%ﬁei%ﬁ%s obt ai ned. ~H NWVR(
300MHz/ CDC13) 8(ppm) - 0.88 [t, 6H, 1Z' 1.8 [m 24H], 3.95 (t, 4H,

6.7'y6.8 [m 4H, 7 [d,
/cm’e /Ziﬂt /o\ /o
—-B\ —B\ —B, —B
OMe OEt O/V o)

In the formula, Me shows a methyl group and Et shows an

ethyl group.
As the sulfonium methyl group, groups represented by

the below formulas are exemplified.



Synthetic Exanple 2 <Synthesis of
2,2"-di-iodo-5,5"-dioctyl oxy-1, 1" -bi phenyl > Fl aky nagnesi um 4. 05 g was put
in a 500mL three-necked flask under nitrogen atnosphere. Tetrahydrofuran
solution 200m. of the above 2,2'-dibr -5,5"-di octyl oxy-1, 1' bi phenyl 45g
was prepared in another flask, and 20 of the solution was added in the
fl ask contai ning nagnesi um Five 79 drops of 1, 2-di bronoethane as the
initiator was added, and heated. Wen the exotherm c reaction started, the
remai ni ng sol utiqy,ga%e pddedceromm,ge for 30 mnutes. After the dropw se
addition, the reaction was conducted for 1 hour with refluxing. Then, it
was cool ed p dhows a2MhlRjem it fdh@Phl ¥ @ WHey Ofgiagh e 44. 29 was
added dropw se. After the dropw se adding, the reaction |1 quid was stirred
overni ght. The readhedpHdsphichias ndtaiydegiouw, waiaipantkpxdsacted byt h
chl orof orm and washed wi th sodi unt hi osul fate aqueous sol ution and
saturated NE ejusoforsmilidd are Afxdemplieiiegdried with sodium sul fate, the
solvent was distilled off, and 53g of crude product was obtai ned. By
recrystal | i zat + GRIBhs¥ 2- pXophows, adBglogen, atom)-i 0odo5, 5' - di oct yl oxy

-1, 1' - bi phenyl was obtai ned. 1H NVR(200MHz/ CDC13) 8(ppnm) - 0.90 [t, 6H]
1.2721.8 [m 24Hs thephasphogates mrthyls grqupHgroups fepreggnted by
MS(APCI (+)): Mt 662 Synt hetic Exanple 3 <Synt hesis of

4, 4' - di br orfdie brlay fazanlsss ang Getep -ed. _pj phenyl > 80 B The above
2,2'-di-iodo;h, 5 -dioctyl oxy-1,1'-bi phenyl 37g was charged into 1L flask
under nit ro“é%ﬁPQI(F?Bs@heré? af&roms; Ak Yh SR 38D 1B RRre Pand

di ssol ved. 1 odin .69 was further added, trinethyl phosphate 70mL of

br oni ne 19&%”3‘@5‘3‘8 MRe. After stirring for 4 hours, trinethyl
phosphat e 35nl qf 1 . 1 pwW T J tirred
overni ght. The (r%‘esagh%%%log}?ﬁg)q\%:at%]dd;?rgeetg{ﬁn&r%% 'etﬁ%%*%ﬁ r ed with
chl orof orm fyyi\mgﬂj i 0qj mﬂﬁ?ﬂ q S ion and

sat urated NaG dqueoﬁgdsm(ﬁtﬁ'utyi&o% APt'er elJrlngé"glryﬁteg’:1 W ttff gi%kli um sul fate, the
sol vent was diohetinyad d¥fdup e 461 1GHwde. product was obtai ned. By

purification using silica gel chromatography (cycl ohexane:tol uene =20:1),
4, 4" -di brono- 2, Fordiex <, A dCtag e -forimdiiapheny) 2 onymes wivdsé ned.

1H NVR( 200MHz/ CDC13) 8(ppm) - 0.88 [t, 6H, 1.2°A .9 [m 24H, 3.99 [m
4H, 6.70 [23, 18HR, dBvAlehs, g2blipVBeAPEEEnEdMbYS2A eSubblvet ifo rimepl (a )4
Synt hesi s of Conpound A 81 Conpound A
can be manufactured by using a compound whose Al is a
divalent group represented by the above formula (4) in the
above formula (11).
Moreover, a polymer whose A' is a divalent group
represented by the above (5) formula in the above formula
(1) can be manufactured, by using a compound whose Al is a
divalent group represented by the above (5) formula in the
above formula (11).
A polymer whose A' is a divalent group represented by
the above (6) formula in the above formula (1), A? is Si,

and 1 is 1, can be manufactured by using

a compound whose Al is a divalent group represented by the



The above 4, 4'-di brono-2,2'-di-iodo-5,5"-di octyl oxyl, 1' - bi phenyl 1.00g
_(appearance nol e nunber 1.22mmols) was put in a 100ml three-necked fl ask
whi ch was flane dried and argon gas substituted, and dissolved in
dehydrated di ethyl ether 10nil. This s%jq_uti on was cooled to -90 ~ by

et hanol /liquid nitrogen, and n-BuLi 1.7ml (1.6M n-hexane sol ution,

2. 7mmol) was added dropwi se. After keeping the tenperature for 1 hour,

di et hyl -ether solution (5nml) of dichlorophenyl phosphine (0.22g, 1.22nunol)
was added M SE6) Admiunavuima e B WermidlSedL 10, aand® o tienmer at ure
and stirring for 15 hours, it was cooled at 0 "~ and 5% NaHCO03 aqueous

sol uti on wagtn@ddexk dr oMwessd . The aqueous phase was extracted with tol uene,
the organic | ayer was collected, and washed with water and then saturated
NaCl aqueous solRirthermdre sl wliynwas whedd | Rédisf & andalehtggmbuger ude
product was obtained. By purification using Silica gel colum

chr omat ogr appregssntssd byextdne aidyd aee) afermdld): in (thd Yalbovet figrmuiae) ) )
and Conmpound A was obtained in 0.52g (purity 96.1% and yield 68.5%. 82
1H NVR ( COGLB, ,A%306MS4,) add. 1716d2,2Hpn bedmanufatdumed BY) usAm®st, 4H),
1.96-1.87 (m 4H), 1.69-1.52 (m 4H), and 1.35 - 1.26 (m 16H) and 0.90 (t,
6H) Synt hetd c@mRayIdE MigmiAedss aofllvedhsoingrRupr reprssented e theve
4,4 -dibrom-2,2'-di-iodo-5,5"-dioctyloxyl 1'-biphenyl 5.00g (apparent nole
nunber 6. ARA%S (R fRENYIR o qm\é%-ffé@%@elﬂfﬁaékr vt A welsS 1$ame
dried and argon gas substituted, and dissolved in dehydrated diethyl ether
50ml. This &8 ok | 2eS Bf%ed to -90 ~ by methanol /liquid nitrogen, and

Db oo o (LBt S TP S D S0, I
havi h I fLrl f 3.

o LA T T O T,
1 CoOin 66 20 ol gDl LG e sdiogel oo

The aqueous phase was ‘extracte ayer was
col l ected, ¥ Mashaft Wdihg'aldfe Bl thtth Stndidmsk Nedl t1961UeOpEat 2hit | ON.
After being dried with sodiumsulfate, the solvent was distilled off and
6.269 of  hIiCrotdRedriHHICthe et nag. ulyt o ifommiion(uping Silica gel
col um chr omat ogr aphy (el uent hexane: et hyl acetate =20:1), and Conpound B
was obtai ned in Ak X (MondneB3%sed & the repddt MR UHKIXTIGth&HOthEN) 87. 69
(s, 2H), 7.08 (s, 2H), 4.09 (t, 4H, 1.92-1.81 (m 4H), 1.58 - 1.26 (m
20H), 0. 88 the migeaBimdceatnit B nfHmELEByt he stempduGhspefinthe Belopw~ ~ ~ \
Compound C The above 4, 4' -di brono-2, 2" -di-iodo-5,5' -dioctyl oxyl, 1' - bi phenyl
5.09 was clfanpdamt@-2n10mdl 8-k W@Xwnk%ﬂeﬁﬂatm&@? ebehaw

t et rahydrof uran 50mL was added to dissolve it. It was cooled at 90 "~ and
8.4l of NISFMHALA | (811 nkS dMefsZaR%0l uti on was added dropwise. After 1.5
hours stirring, tetrahydrofuran solution 61g of nagnesi unbrom de 3.38g was
added, and raised. the,te rature tQ a roomtenperature) and further
stirred for f&?f\%oﬂr@ﬁ’l’gg%s’@%ol ddtd -90 C agai n, and

1, 2-di chl orqt et ranet hyl disilane_1, 60 $ added. Thep, the _tenperature was
hi sed and (e FOME S s R (1 &6 | URPRECEAPFoFPRASPNE BFsti |1 od of

the sol Vemt’]::motscc)aI l‘:’l.%nefo]r(?n%@‘a (7); %' and x?> are the same as those in

formula (11); N represents an integer of 0-1.)
X'—Ar'EN-ArP—-X2 (8-2)
R
(In the formula, Ar!, Ar?, and R' represent the same as
those in formula (8): x' and x° represent the same as those

in formula (ll); m represents an integer of 0-4.)



84 was charged and stirred, and then insoluble matters were filtrated. The
sol vent was distilled off again and a crude product was obtai ned. The crude
product was purified by silica gel chromatography (el uent

hexane: tri et hyl am ne tol uene =800:5), d 0. 24g of Conpound C was

obtai ned. 1H NVR ( 300MHz/ CDC13 ) b(pp - 0.20 [s, 12H], 0.89 [t, 6H,
1.17-"1.6 [m 20H, 1.89 [m 4H, 4.08 [t, 4H, 6.92 [s, 2H, 7.57 [s, 2H
Synt hetic Exanple 7 Synthesis of Compound D Compound D In an inert

at nosphere, 3-brampleranuIAd@tiae Hetholdv o itmleetptmgqleﬁmrrﬂt.he%g of

pot assi um hydr oxi de was added further, and dissolved at 70C

1- br ono- 3, pdiesehlity i ateand ohlbaswahed tdethod @FPWca rfiyiaiy audy oppi ng funnel
for 15 mnutes. After thedropw se adding, the tenperature was raised to
84C, and stdondengatiohn pediymeyisatioar bfed ewmpoundhepredantmd by After
the heating, it was standing to cool to a roomtenperature. The reaction

| i qui d was tiieviatbetrei foormuia (drlt)i emdchedsh aofravhimaterdsaladdad iant o 500 of
wat er, and ethanol was distilled off with using evaporator. After 85

di stilli ngmonomelre ast fivgorepelad ings ugddl odbleat itdhan Wdree ne@daddma urslget her
and into three portions. To each of the portions, 300m of ethyl acetate
was added &&dIpamuilgi dAdd, knesme condengatidod eacsignd campe Uaked washed
with 200m. of water twi ce. After having collected the organic |layers and

di stilling3&crrddadsdprydhe Kdngg ofn subgiditaests @sgd,Famsadensatinn at

90 Cfor 5 hoyrs under .redyced pressure using~a rot uynp. About 150g of

3- (3, 7di rreﬁ‘?yP’B‘EF Fﬁ&?%ﬂ%ﬁ%ﬁ@ﬁe"\ﬁ&?m&? aiar?é’(?r%x’:ﬂg tgﬂ y product . gDri ed

t et r ahydr of vl 1(r)n0mJE’ magnesi um 7.5g and snmall quantity of iodine were

char ged i nC6 B FRMEE fecked f1ask under an inert at nosphere. Using a

droppi ng funnel, xt.h P ACTY AN tyl - e was
ed dr AR"E AdENGa ok polLBEREY KRS KoTihky BECTHRCRERRRA0

added dropw se for m nutes. rop

tetrahydr ohukan +48ATL FARS 3deR ANG Redhodl Iddddid viRe 1GAMIP -0 ylt dor 2
hours with refluxing to prepare a G- ignard reagent. After the heating, it

was | eft shandssgikoekempliFidd,owheheBPeidiilete Gricl) MW JduitiimetBg and
dried tetrahydrofuran 300m. were charged into another three-necked fl ask,
and the fl dsk thesmagql ethally.a NaMelgpachéoacabat bxehplagiaddmegpiodg f unnel ,
t he above Gignard reagent solution was added dropwi se for 35 m nutes.
After the @uchwasepadgmeg itziat liomaotfi @an clomgpouc dvisaviiewy ed foormeylr Group
tenperature. After having added the reaction liquid to a dilute sulfuric
acid (sul f with acrcamprntniiesings@nphospiondiium methyilt grenndi dirieaf iat o t wo
portions, and each of 86 them was extracted with '150nmL and 100mlL of et hyl
acetate. TKEMBPYRA havipgr & KoravdogresiPe &N Ge PhOSPARRINW MetdhYhto t hree
portions, and each of them was washed with 100nil of water,. The organic

| ayers af t SFORRshPRGORELBI: 5O ac it tigydeRstiof: Pod YIRTAARAT IR &1l ed
of f using an evapqrator.. A _suspension of t solid content was produced by
addi ng 10040"BPORE, BRELRYq 3 MR 850U, Ml = IGOR RAPELoh m o
hexane. V\hb%§8§8hl g.tgﬁn 3;_:‘%%,0;__%11 tt%l t%grﬂélc?%yr)e-a@{q_ | boric acid 63g was

obt ai ned. an-inert “atnmospher e, ree-neck€d flask, the above

3- (3, 7-di ”@%Egb%h&hg%hbﬂr %@Qe%ﬁg%%@?k?&?ﬂ&'rﬁ‘ée%@%%op ter 250m,

pot assi um Car bonat e and tetraki enyl"phosph al | adi um conpl ex

1.2g vere gRabgefatll! fethyablgrdgnef bieotaliny ¢ W ida-argon for 20 m nutes
to deaerate oxygen, the above 3-(?, 7- di met hyl octyl oxy) - phenyl boric acid

63g was adﬂ?ﬂrohﬁ@obéﬁﬁ%&ﬁbuhﬂtm,r%bi?@oh@e%@a&ﬁ%rﬁtdﬂ rd Rbmduhdieat i ng
was carried out for 8 hours. After the heating, it was left to stand for
cool i ng t ohaviagmwenper abttee suAfloniupakhlitl giougp st hadoInding [ty e,

col oring conmponents were renoved with silica gel chromatography. The

sol vent wasuldfehilimedadtFdecdmddging Gerhodnd po lwae rdlzasiloed cfs aan oil y
product. 1H NVR(200MHz/ CDC13) ~(ppm) = 0.87 [d, 12H], 0.94 [d, 6H,

1.1~ 1. 8 [ rpmBOtihd Kaving &, £4knyl6g88updwilH a compoundl havifig a 7. 32 [t,
2H Synthetic Exanple 8 87 Synthesis of Conpound E B~ B~ Conpound E The
above conpeyadoDI2OYyPwagcdorddngedoi a dnogeyeNagdilmaepdtiiomani de 400nl. A
sol ution of N bronmosuccinimde 15.5g/ N, N-di net hyl f or mam de 300mL. was added
dropwi se for 90 mnutes with ice cooling. After the dropw se addi ng, the
ice bath was renoved and stirred overnight. After distilling off the
solvent, it was dissolved in toluene 200m, and washed wi th 200mL of water
3 tinmes, and the solvent was distilled off. 26g of oily product was

obt ai ned. From the neasurenent result of a LC-MS spectrum isoners having
different brono substituted positions were observed, and the purity of
Compound E was about 65% (LC area percentage).



1H NVR( 200MHz/ CDC13) ~(ppn) =0.86[d, 12H], 0.93[d, 6H], 1.1-1.8[m 20H,
3.97[t, 4 H, 6.79[d, 2H, 6.82[d, 2H, 7.52[d, 2H MS(APC (+) ) : M- 624
Synthetic Exanple 9 Synthesis of Conmpound F 88 Conpound F In a 200ml
four-necked flask whose inside at ms%e was replaced with argon, Conpound
E 5.00g(8. Omol ) was dissolved in 80 ehydrated ether, and cooled to
-78~. To this solution, n-butyllithium11lnl (17.6nmmopl, 1.6M hexane

sol ution) was added dropw se, and stirred for 3.5 hours. This solution was
added dr opwwaskmerizateidrerot @ wompodwrid tiaving etwaodtt anase | £owemyh. 89
(152mmo1l) cooled at -78 ~C. After stirring for 1 hour, the tenperature was
rai sed to sgreups i aguomine,taMcMUrnypsredctied, fand 1hdolilse. The reacti on
liquid was filtered under argon atnosphere, and the filtrate was condensed
to give a crude pihsdua@ vAnydgneTigrowsuls ot gad@ainedtivot thes makn into a
500l t hree-necked flask whose inside was replaced with argon gas, and

di ssol ved iehaignil fehakanmke ettharetholdtl ebdeynerizgtion | 1ithium
23ml (24mol, 1. 06M cycl opentane / ether solution) was added dropw se to
thi s sol ut iYHETSFRUAINRG MANANERF B Fi FHAYEL GURELLNY Fe2etif a 3 oom

tenperature and stirred for 4 hours. Water was added and partitioned and
t he aqueousf“ﬁf’%M QlaPrhimerizarion dy g (frigratd readlon T B c

I | |.ect t t h d ith sat t ed sodi

iy ogencarHorR S RIS AL AT Tk Gl LFT A TE & JRERR bl ut on.

and 6. o6y GO FdRAtIER MTRP A M eed ST NaCE” e G oty

0.97 (d, 6H)ixel- eqc&;fc{” : 4 846. 88 2H) , 7.

297. ESG (m@jﬂ%ell—b %A +3‘)2Qﬁ+166a4459% (sé/)anjf]ﬂ%%?jéz%@éorr%l e 10 Sy_ﬁn?lhesiH?s of

Conpound G&%m&&&ﬂ&ﬂﬁ,oméiﬂﬁ'éﬁ%@&oﬁ%ﬁgﬂ%s&f i gsi de at nosphere
-1

was replaced with argon, Conpound F 5.00g (puri 6. 6mMmvopl) was put
in and di ssilteathddi e \bBmast: AR - a N DEDRSLE Gl da slen g - ¢Bduy 1 JaBdnol)
was charged to this solution. After stirring at a roomtenperature for 5
hours, it wase dadikencired estdnip hietdas®. (80nmlx5) in a gl ove box. The sol vent
was distilled off, and 14.02g of a crude product (LC area percentage 19.9
i ncl udi ng DMF) s tifese ndihe polgineXizatbmpanethah by td Wiivklged- phase
silica gel columm chromat ography (acetonitrile:toluene =20:1), fractions
wer e extradeasrtdiarh Hbemolymexkziation methnd by M ieek averetlen, acetic
acid in acetonitrile), and washed by 5% sodi um hydr ogencar bonat e agueous
sol ution arﬂ‘%&%ﬂ%%“ﬁd‘iﬁ@lfﬁlw (A | Bprnes 1A ex Hy- BRORS odi um
sulfate, the solvent was distilled off, and 0.30 éLC ar ea %ﬁrcent age 58%

yield 3. 39" mIdeh PR XREF IAA G e dne thedN ( YeRaIohe- d6)

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

Among the manufacture methods of the present
invention, it is suitable to conduct a condensation
polymerization of a compound as a monomer represented by
the above formula (11) in which x! and x? are each

independently a halogen atom, alkyl sulfonate group, aryl



8 0.86 (d, 12H) , 0.99 (d, 6H , 1. 171.95 (m 20H) , 4. 31 (br, 4H) ,
7.37--7. 50 (m 2H) , 7. 687. 71 (m 28H , 7.81 ( s, 2H , 8 .00 (s, 2H
MS(APCI (+)): M+t 804.9 Synthetic Exanple 11 Synthesis of Conpound H Conpound
H Conpound F 3.91g (purity 85.1% 5.1 1) was put in a 200m three necked
flask whose inside was replaced with argon gas, and dissolved in dehydrated
DVF 50nil. NCS 1.47g (10.8mpl) was charged into this solution. NCS was
added, 91 with pursuing the reaction by LC. (total 2.62g). After
stirring fosulforots Sgrdum ¢ ARy XIS RtsiEfondtavagrexp | asieflenabhyhaxane
(100mx5) in a glove box. The solvent was distilled off, and 12.73g (LC
area perceriialgegdd. d€6m nod iy g gaAF)adfum catalky gt oolnca mbskebt ai ned.
After separation with reversed-phase silica gel columm chromatography
(acetonitri¢atakysiene =20:1), the fractions were extracted with hexane, and
washed wi th 5% sodi umhydr ogencar bonat e aqueous sol uti on and saturated NaC
aqueous sol uti on In rthe awnufaatamsy et dricfuttthearmuesentf neentierid in
acetonitrile). After drying with sodium sulfate, the solvent was distilled
of f, and 0.4® qupaIpdiof the abgis ciowrigka Gl wsedi2$dd BWpound H was
obtai ned. 1H NVR (300MHz / acetone-d6) . 8 0.87 (d, 12H) , 0.99 (d, _.6H)

|. 100 1. 94"qhRTIpHmonomen, (gng a sugnomer, gach @as 74he nabayey) formulas’ (pr,
4H) NMS( APCT(+)), M+ 715, 3 anp| e (Condensati on pol ynerjzatjon_of Conpound
A o ol T " (4 e A sk A6 0 DB e R e SEY o (G oS E oty ) N

N - bi s(4 n-Rut enyl)-1. 4-phenyl enedi am ne 0.26 2.2 -bipyridyl 0.48g
wer e char ge%‘ icyn]{%ﬂz}'? esa%JtY%rht Ve%%l’fe%%be(inh%t & rﬁ%@%%’?%g%¥etéﬁ)€ fP%SWi on
syst em was I i t i t hi tegr dr of ur an
(dehydr at ecﬁ%l vent )%@%Aﬁ%ﬁg@%?% e%‘)ebe o]r?%%rgigg%gﬁ%uﬁﬁl %% with 92
argon gas Ade & o Neadd i s Vs tadi i I 59 was
added to t% m xe%osol utt% 'oﬁ%%%%%ﬁa%%%%t%f@%%ﬁgéh%%?%l.'9zls'ﬁé
reaction wass R¥d<ydERey | IPoY LS RMPIRS 11SRS HSFoad &8 bdeuseaction, this
sol ution was cool ed and then poured into a m xed solution of 25%

aqueous- anmasscritead /1ret torrgn 1 Rda d t on X chedpedl aatep . SPNE, tandoetirred
for about 1 hour. Next, resulting precipitate was collected by filtration.
The preci pidatire Wikdssyess Sshsy tInet hatgd 5, dhorghnbel Reéaatienstedvplessure
for 2 hours. Next, this precipitate was dissolved in toluene 30niL, after

t he additi &V ofPRL.N IMAdrioz Y. olodhv HWBEY & iSongais En¢vrretl982r 1 hour. The
aqueous | ayer was renoved, and 4% aqueous-ammoni a 30nL was added to an
organi c | ay@ngaHes Sundthegis’i ipklpctiveifolyre VhuckRis 4@y ckonddl,

removed. The organic | ayer was_added dropw se to nethanol 200nL, and
stirred fordoPthdlleYrfe RO Int: pritdd themigal (ReYEe®d WPl dPPed for 2

hour s at aé,r e%lglﬂ%gyd @lrg ur e, andaa]'; ﬁéiﬁ%ﬁg?%é oéfﬁjéj{{l]ﬁigﬁ%m.v;ﬂen, it
was purified assi TW(ﬂHﬁP i 0 ). e

| lected t t dded i t ti d
ggr Iechgur,sqaé#fg g‘e;lg‘{s%ijtdelgi_bpér,\g'ii%%aeﬂ&?aoé;%ffﬁéﬁ%%fa%?gdyﬁo 'Ih_{)trjr65 at
a reduced gﬁs’SlH.eg‘ItT};e( Vg £d | %aﬁ%ﬁ%i%ﬁ%%fé@%ms 0.06g. This

polymer is referre as Pol ynmer 1. ol ystyrene reduced nunber average
mol ecul ar wei dmdife JtRll At B ymip B, Q02,1 2NG, [ hea 9O} Y&y | engndegneed

wei ght 93 average nol ecul’ar wei ght was 6.2x103. Exanple 2 (Condensation
pol yneri zatjijgge .of Conpound B) <Synt hesis of Pol ynmer 2>

It is preferable that the organic solvent used is
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.



Compound B 0.35g, N, N -bis(4-bronmophenyl)-N, N -bis(4 n-butyl

phenyl ) -1, 4- phenyl enedi am ne 0. 16g, 2,2'-bipyridyl 0.37g were charged into
a reaction vessel, and the atnosphere of the reaction systemwas repl aced
with nitrogen gas. To this, 28nml of t%] ahydr of uran (dehydrated sol vent)
whi ch was deaer at ed beforehand by bubbli ng with argon gas was added. Next)
bi s(1,5-cyclo octadiene) nickel (0) 0.70g was added to this m xed sol ution,
and reacted at 60 ~ for 3 hours. The reaction was perforned in nitrogengas
at nospher e. Féfftlear | het reacpreoferdbile ol cbndictes deloy@datient hen poured
into a m xed solution of 25% aqueous-anmmoni a | O / met hanol 120ni

/i on- exchanteshtusdret Blodwised(lsdwevend, fiabbsitndt happlidele tasthei ng
precipitate was collected by filtration. The precipitate was washed with

et hanol , anchsk iahl atreacetoreth pa essarphdoe Ly dioem switlexwatehi ssuch
precipitate was dissolved in toluene 30nL, after the addition of 1N

hydr ochl ori&s atiS180¢i , coupling stéaceibribr 1 hour. The aqueous | ayer was
renoved, and 4% aqueous-ammoni a 30nL was added to an organic |ayer, and
after stirring fdn PHGRK tq mrampleouhe SeacCtkon eﬂrib\ékgkah?heo%r@ani c layer
was added dropw se to nethanol 200mL, and stirred for 1 hour. The_deposited
preci pi t at CHALFTY tiF RAY WRRPF RSl FiouThese paveRscdpledtedr essure,

and then dissolved in toluene 30ni. Then, it was purified b assi ng
t hrough al Lﬁﬁ‘?ﬂf‘ﬁd’l%rﬁf’ (R RCHIRR na)tt e PESHSFERIS ttgﬁ%n@‘%ol ution was

dded d | h 250, ' d f 1. h d_d ited

D1 e pi {af SRR (97 PR T A TOLS Rt ACutohLy B caceBraetfre. e
ield of t i . . ' I [

ol yer 2. S e ok BrRe IR ES ar, HiS nita L0 KRt A HOER LD o0

Pol ymer 2 vgs &g, frep\fzfé?}%zsooéyéﬁgyiff@e&eg%é&lw&?ta@%fﬁggs mol ecul ar

wei ght was 5. 1x104." Exa Condensati on polynerization npound C)
<Synt hesi s &1 AloH"RIE 3h IR (biC dh 3P0y s N oWl (WnP1oOMBRhepYhy- N,

N -bis(4 n-butyl phenyl)-1, 4-phenyl enedi am ne 0.13g, 2,2'-bipyridyl 0.30g
wer e char gathddr @arf it | Hfmoasisete Sfhtatdén adndspherégoh ahe traction
systemwas replaced with nitrogen gas. To this, 20nl of tetrahydrofuran
(dehydr at edLisa vantgd metihdd vas slisawelyatadil tred ot ed anel dotyi i bbb Lutyient hoar gon
gas was added. Next, bis(1,5-cyclo octadiene) nickel (0) 0.52g was added to
this m xed adaiigon afl araatical htoBcatdys3, hbuversghg. r eacti on was
performed in nitrogengas atnosphere. After the reaction, this solution was
cool ed and t hen ouvrednefierabks xal polIMeBizef 2ELER RRHLEY Hhgohhe

| Orl / met hanol "120ml /i on- exchanged water 50mL, and stirred for about 1
hour. Next MINERATL RGF e F RILEREKRZ2 kAN KX dteHeds | tFRER RS The

i pitat 9 h ith eth I d i ed d d
For 2" hour S 5Eh SRt ipilnetdon e i EERHRY % of uene som. after
th dditi h i c-acid. .30 ' j 1h . Th
aqﬁegusI I Q%cg\ks?gr@%aﬁ&%h& %%%gtu%%&q%#%% g#n{éﬁgshg ded I) lcIran ©
organic |a rfﬁﬂ%rﬂ;ﬁt Kot S&é&f.éé@,dgsgfcﬁ mﬁumfg@ségtﬁne@us | ayer was

renoved. The organic |ayer was ad opwi se to nethanol 200nL, and

stirred forephiter 518 SePOM e i EF | tHd ?&eréftﬁﬁ@%ﬁégeﬂfi ed for 2

hours at a reduced pressure, and then dissolved in toluene 30nL. Then, it
was purifi eghvdh AT i i By alri] Moredwem, (LU Sfppéeeraple t6e
col |l ected tol uene solution was added dropw se to nethanol 250nL, stirred
for 1 hour caxig GeROPUrEE HLnid tpdcce@sing | dwdletaanteitéetpivat2oRours at
a reduced pressure. The yield of the resulting polynmer was 0.11g. This

pol yner i s puafidiroedt itom ,asark®| fmeert Sonaithiop dby stlyr amet sgrhpleyl etober aver age
nol ecul ar wei ght of Polyner 3 was 1.4x103, and the pol ystyrene reduced

wei ght aversfgempodymearizadiigint. was 4. 9x104. Exanpl e 4 (Condensati on

pol ynmeri zati on of Conpound G <Synthesis of Polymer 4> Conpound G 0. 20g,

N, N - bi s(4- br omdpleempound neprgsgmted Qi yiheHeney -floxmplan(l2hewhiahne
0.07, 2,2'-bipyridyl 0.17g were charged into a reaction vessel, and the

at nospher e 16 & fldviadenth Gropps RSP r dpl dbed aiome Formden (des) I® this,
20mL. of tetrahydrofuran (dehydrated 96 sol vent) which was deaerated

bef orehand by bubbling with argon gas was added. Next, bis(1,5-cyclo
oct adi ene) nickel (0) 0.3g was added to this m xed solution, and stirred at
a roomtenperature for 10 m nutes, and reacted at 60~ for 3 hours. The
reaction was perfornmed in nitrogen-gas atnosphere. After the reaction, this
sol ution was cool ed and then poured into a m xed sol ution of nethanol 120nl
/i on-exchanged wat er 200nl, and stirred for about 1 hour. Next, resulting
precipitate was collected by filtration. The precipitate was dried and

di ssolved in chloroform The solution was filtered to renove insol uble

.. Y B -, = o v o o ——y



n- butyl phenyl)-1, 4- phenyl enedi am ne 0. 10, 2,2'-bipyridyl 0.27g were
charged into a reaction vessel, and the atnosphere of the reaction system
was replaced with nitrogen gas. To this, 20mL of tetrahydrofuran
(dehydrated sol vent) which was deaer at bef orehand by bubbling with 97
argon gas was added. Next, bis(1,5-cyclo octadiene) nickel (0) 0.5g was
added to this m xed solution, and stirred at a roomtenperature for 10

m nutes, and reacted at 60~ for 3 hours. The reaction was perforned in

ni trogen- gageprepenbedecoy Ather abbeer ¢agt F6fmulli, s sol uti on was cool ed and
t hen poured into a m xed solution of nmethanol 100nml /i on-exchanged wat er
200mL, and stirred for E@out 14 hour. Next, resulting precipitate was
collected by filtgation]' The "preci pig ate was dried and di ssolved in

t ol uene. The sol utl o renove insoluble matters, and the
toluene was distillg a solid product. This solid product was
washed wi th ethanol

req%cedumressure to yield a polyner
0.09g. This polX% ol ynmer 5. The pol ystyrene reduced
nunber average nol ec

pol ystyrene reduced gyei ght nmol ecul ar wei ght was 5.4x103. Exanple 6
<Fl uorescence characteri stpgés> Eath of the 2wt~ chl orof orm sol uti ons of
Polynmers 1 to 5 were spin coated respectively on quartz, and thin filnms of
pol ynmeri c ftaonrbecpnépanbédt hpcecafitee petvdliatlingThhef ktwor dodéneeaspmst r um of
these thin filnms were neasured using a spectrophotoneter (H tachi 850). All
of them havefsthengompoandsbehew fodmuhay(iad3peseleesiyediowed fl uorescence
peak wavel engt hes shown in Table 1. 98 Tabl e 1 Pol ymer Fl uor escence peak
wavel engt h (nm Pol ynmer 5dl 6Popymer 2468Pol yrmer 3458Pol ymer 4466Pol yner 5458
Cal cul ation ExanplR@s Cal/cul ation exg®pl es of bond-distance ratio are shown
b el ow. The cal cul ati an{ was pe} y
Cal cul ati on Exanpl e /T Coxpar i
bond- di st ance rati o/ of q/nnns
positions in patynmerhza A

aver agss

g hydpggen atons at the bonding
h

d with that of the triner. C

[in the formula, R', R?, R®, R* R%, R®, x' and x* represent
the same as the above], and reacting it with a
dihalogenated phosphorous compound represented by the below
formula (14),
X° X8
~p~ (14)

k7

[in the formula, R’ represents the same as the above; x5
and x6 each independently represents a chlorine atom, a
bromine atom, or an iodine atom.]

The reaction can be carried out under inert
atmospheres, such as nitrogen and argon, in the presence of

a solvent. As the solvent used for reaction, exemplified



~~7 Cal cul ati on conpound 1 Cal cul ati on conpound 2 99 Cal cul ation
.conpoundBond- di stance rati oCal cul ati on conpound 11. 254Cal cul ati on conpound
2 (Center)1l.256Cal cul ati on conpound 2 (Terminal)1l.254 The difference of the
bond- di stance ratios was small, and t bond- di stance rati o of a pol yner
can be approxi mated by that of the nononer having hydrogen atons at the
bondi ng position in polynerization. Calculation Exanple 2 Conparison of the
si de chains The bond-di stance rati os were conpared between a conpound

havi ng net haexey: gstyratsed leydtdyarbong) asyctside et anancthexanapound havi ng
n-octyl oxy group. H3C CgHl 17 Cal cul ati on conpound 3 Cal cul ati on conpound 4
Cal cul at i onheprgoendiorahel] sAmdosycbdhaaieul anisatvrateduind 3 Cal cul ation
conpound 41.254 1.254 The difference of the bond-di stance ratios was small,
hydrocarbons, such as benzene, toluene, xylene, and
ethylbenzene; ethers, such as dimethyl ether, diethyl
ether, methyl-t~butyl ether, di-t-butyl ether,
tetrahydrofuran, tetrahydropyran, and dioxane; and amines,
such as trimethylamine, triethylamine, N,N,N',N'-
tetramethylethylenediamine, and pyridine. These may be
used as alone or a mixture thereof.
As the metalating agent, methyl lithium, n-butyl
lithium, sec-butyl lithium, t-butyl lithium, phenyl
lithium, etc. are exemplified. The reaction temperature is
usually -30 C or less, and preferably -80 T or less in
order to metalate selectively.
Moreover, it may be reacted with the dihalogenated
phosphorous compound represented by the above formula (14)
after exchanging the metal of the compound metalated by the
above method.
As the metal exchanging reagent, magnesium salts, such
as magnesium chloride and a magnesium bromide; copper salt,
such as copper chloride (I), copper chloride (II), copper
bromide (I), copper bromide (II), and copper lodide (I);
and zinc salts, such as zinc chloride, and zinc bromide,
and zinc iodide, are exemplified. In view of yield,

magnesium salt 1s preferable.

As for the reaction with a dihalogenated phosphorous



and the bond-distance ratio of a conpound havi ng n-octyl oxy group can be
.approxi mated by that of the conpound havi ng net hoxy group. 100
Cal cul ation Exanple 3 Cal cul ation of the conpounds produced in Exanples H
H3 Cal cul ati on conmpound 5 H Calculatigm conpound 8 Cal cul ati on conpound 7
-H3C ~CH3 Conparative Exanple 1 H3 Cal cul ati on conpound 6 H3C0 OCH3 S-S\ /
\ / Conparative Exanple 2 In the fornula, Ph represents a phenyl group.
Cal cul ati on conpoundBond-di stance rati oCal cul ati onconpound
51. 329Cal c goapioando mppred efited0bGalttiel atbiovec Foxmuwlc (14), it is
71.338Cal cul ati onconpound 81. 268Conpar ati veExanpl e 11. 085Conpar at i veExanpl e
21. 071 Theppelfpmablel tioheapmrysentt iartv éxtonon 109 & neov o ybetling

point of a solvent.

After the reaction, it can be obtained by a usual
post-treatment, for example, quenching with water, then
extracting by an organic solvent, and distilling of the
solvent. When the product is unstable to water, it can be
obtained by a method of distilling a solvent after removing
inorganic salt by filtration.

Isolation and purification of the product can be
performed by a method, such as recrystallization,
distillation, or fractionation by chromatography.

Moreover, a compound represented the below formula

(15) whose A' is a divalent group represented by the above

formula (5) in the above formula (11),

R? rR® R4 RS
L

can be manufactured by: after metalating the two lodine
atoms of the compound represented by the above formula
(13), and reacting it with sulfur.

About the reaction method, it is the same as that of
the synthetic process of the compound represented by the
above formula (12). About the reaction with sulfur, it may

be added as any form of solid, or dissolved or suspended in



101 which can be used as a light-emtting material, a charge transporting
material, etc. 102 What is clained is: 1. A polyner having a pol ystyrene
reduced number average nol ecul ar wei ghts of 103-108, and conprising a
repeating unit represented by fornulasél), (1) wherein, Al is a divalent
group represented by -Z- or -Z-Zin whiCh Z is an atom c group which may
have a substituent; Al represents a divalent group in which the bond

di stance ratio (bond distance C2-Al / bond distance C2-Cl) is 1.10 or nore,
in which C2aisolventariion tEmmperpnsid iah, thendrédctson hiss cBrdron- b00aC
position, respectively to Al;, RL( RZ, RB, R4, R5_, and R6 , each

i ndependentty 3&preseandaphgfengbhyafvom asdhalCoden Oat(E)m Amoull ke group,

al kenyl group, al kynyl group, al kyloxy group, alkylthio group, an

al kyl ami no Reimtreatmenty p, reagiind, @rliptherpurhfbcagren, methedn ik
group, arylal kyl group, arylal kyl oxy group, aryl alkylthio group

aryl al kyl aF P AHFQURe SaRg iautatiof | the rmPeeyd ERRERSeRESAoRY §Reup,

i mno group, am de group,, aryl al kenyl group, arylal kynyl group, nonoval ent
het er ocycl i PO FPTWH & group; RZ and R3 may be connected to forma

ring; and R4 and RS may b 103 conpected tq forma ring. | ymer
according to cl ?ﬁ rﬁof,‘p%ﬂb‘fe’i"erplﬁﬁeerh’i e‘m ﬂf’F‘e%ﬁﬁ?ﬁ %F'B‘b%azg?ﬂfl §g8éeSi ,

P, S GCg Se, ar,_Te. 3. A polynmer according to claimil,_ wherein is a
di val ent gr u&srgpgéggﬁfgi Qﬁoggrﬁﬁp efff,e%%) ort F%qv% fopm ~§mh€feim
R represenis Al dutile Hlfa 2 (4 PXVadl P 2IdY] LD orapny, @l kyl ami no
group, aryl group, ary? oXy group, ar'yﬁ 10 group) ‘arylam no gr'oup,
aryl al kyl group, arylalkylgxy4group, aryl al kyl thi o group, arylal kyl am no
group, acyl group, & g gin de group, or nonoval ent heterocyclic
group,

can be manufactured by: after metalating the two iodine
atoms of the compound represented by the above formula
(13), and reacting it with 1,2-dihalogenated disilyl

compound represented by the below formula (22),

X1 Xi2
Si—Si (22)

[in the formula, R® and R® represent the same as the above.
x11 and x12 each independently represent a chlorine atom, a
bromine atom, or an iodine atom.]

About the reaction method, post-treatment, and
purification method, it is the same as those of the
compound represented by the above formula (12).

Moreover, similarly with the compound represented by



-S-S- (5 (6) ARs R 1 wherein, A2 represents Si, CGe, or Sn; Ra and RO each
i ndependently represent an al kyl group, alkyl oxy group, alkylthro gr oup,

al kyl am no group, aryl group, aryloxy group, arylthio group, arylam no
group, arylal kyl group, aryl al kyl oxy gloup, aryl al kyl t hi o group,

aryl al kyl am no group, acyl oxy group) am de group, or nonoval ent

het erocyclic group; and 1 represents 1 or 2. 4. A polyner according to
claim3, wherein Al is a divalent group represented by the above formula
(4). 104 theAlapovgnformatar (L2, t thel abmpdundheeprasdited bydihkal ent
group represented by the above fornula (5). 6. A polynmer according to claim
3, wherein Pelow founwbaehd-3i ocanreeresenfadtbyelihbyabeactingnitawdh, in
which A2 is Si, and 1 is 1. 7. A polyner according to claim3, wherein Al

i s a dival ebhegibplogenatedt compoundrafiter (Betalatinhgchhaztwe $Spdinmd 1 is
2. 8. A polymer according to claim1, wherein R2 and RS each independently
r epr esent aﬂtemﬁyvﬁxyhgreempoenayrenresgnbeé bﬁlRDEaﬁbﬁUegféﬁmU1éryﬂéiy
group, arylthio grou | am no group, | al kyl oxy groug aryl al kylthio
group, or af§lefkive noA Putipthe m%FB@@y rraRebianngPPstctEPALBENRer ei n

R2 and R5 each ind ndently re resent al k on | ox roup, or
arylalkylox?ngrgﬁﬁfgf %PBOT? ? acﬁBrHFné zeﬁ ﬁgltﬁﬁﬁérQ nt8%&i d

pol ymer further co ises_ a geatkﬂg h rese g %Se bel ow fornul a
(7), -Arb- foTRgR %p5eﬁen% Feft ovgw °F@B hed-an aryl ene group
or a dival ent heterocyclrc group; R1' and R18 each independently represent
a hydrogen atom ap al kyg® grogp, aryl. group, nonoval ent heterocyclic group,
or cyano group; amy n rég s OB 1. 11. A pol yner according to claim
1, wherein said pol er conprises a repeating unit

represented by the ), -Arl~N-Ar2~- (e) R11
X! %2 (3-2)

WA

(In the formula, R, R?, R®, R*, R®°, and R® represent the
same as those in formula (11). x' and x? are represent the
same as those in formula (11). A’ represents a divalent

group selected from

o o}

] ||
S S — —Sg—— — — —Ge-Ge— —SnmSn— —Te-Te—
I i T Qo= TR TR AR TN
o o 0 0 RR RR RRRR RRRR  RRRR

In the formula, R represents the same as aforementioned.)
About the reaction method, post-treatment, and purification
method, it is the same as those of the compound represented
by the above formula (12).

A dibenzosilole derivative represented by the below
formula (18) whose A! is a divalent group represented by
the above formula (6) in the above formula (11), and A? is

Si, and 1 is 1,



wherein, Arl and Ar2 each independently represent an aryl ene group or a
.dival ent heterocyclic group; R11l represents a group represented by an al kyl
group, aryl group, nonoval ent heterocyclic group, and a group represented
by the below fornmula (9) or (10); and glrepresents an integer of 1-4,
~Ar3-~-Y1~-R12 (s) wherein, Ar3 represg ts an arylene group or a divalent
het erocyclic group; R12 represents a hydrogen atom an al kyl group, aryl
group, nonoval ent heterocyslic group, or a group represented by the bel ow
formula (10); Y1 reese cR =CHg@-, or -C=C; RI13 and R14 each

i ndependently represent hydr ogen atom an al kyl group, aryl group,
nonoval ent het er ocycl §yano group and p represents an integer
of 0-2, -Ar4~-N_ArS~ oL ei n, ?nd Ars each independently
represent an aerene ) A aléﬁt hete ocyclic group; R's represents
an al kyl group, aryl gr nohoval ent heterocyclic group; R16
represents a hydrogeqqhton18a %6 al kyl group, aryl group, or nonoval ent
het erocyclic group; and qReplesents an integer of 1-4. 12. A process for

Condensat GiEbAGTT Y B TS Rt att il oo 1§n30d]1#aen“‘3€resen% ed by
the bel ow (AL (1d) xdbodde 0P tho Wen 57 eBipu¥ (15) , Rhuepng A1

respectlvely repr esen Sane groups  as ose n ornu and x2
each |ndepqﬁﬁ%5 Sty s }

pol ymeri zat i1 on. éﬁh{fﬁgconpaﬂﬁa representedqﬁpq?ornula (11), 1?9)'mhereim
Rl, RZ, R3, R4, R5, RG, ang Al respectlvely represent the sanme groups as
those in fornula (1h2 xI md xi?each ifidependent |y represent a substituent
capabl e of condensa . 14. A conpound according to claim
13, wherein Al is a d)yFaT ‘epreseq&gd by the above fornula (4))

RRRA B Q4

(in the formula, R, R?, R}, R*, R%, R®, R®, and R® represent
the same as those in formula (11).)

The reactlion can be carried out under inert atmosphere
such as nitrogen and argon, in the presence of a solvent.
The reaction temperature 1is preferably from -80 T to the
boiling point of the solvent.

Moreover, it can be manufactured also by a method in
which a halogenation reagent is reacted, after reacting the
compound represented by formula (19) with a base.

As the N-halogeno compound, N-chloro succinimide, N-
chloro phthalic imide, N-chloro diethylamine, N-chloro
dibutyl amine, N-chloro cyclohexyl amine, N-
bromosuccinimide, N-bromo phthalic-imide, N-bromo

ditrifluoromonomethylamine, N-iodo succinimide, N-



r 107 15. A conpound according to claim 13, wherein Al is a divalent group
.represented by the above formula (5). 16. A conpound according to claim 13,
wherein Al is a divalent group represented by the above fornula (6), in
which A2 is Si, and 1 is 1. 17. A conmggund according to claim 13, wherein
Al is a divalent group represented by the above forrmula (6), in which A2 is
Si, and 1 is 2. 18. A conmpound according to claim 13, wherein R2 and RS
each independently represent an al kyl oxy group, alkylthio group, alkylam no

group, arylimgoptial s Vilntiddes, @tRp.amy Wxaampla filellp Asargieal dgHeaxy group,
aryl al kylthi o group, or arylal kylam no group. 19. A conpound according to

cl ai m | 8, werlengenat iand féageacts | flapanident | §1ueoses enti fHuatdmd thaner oup,
aryl oxy group, or arylal kyl oxy group. 20. A conpound according to claim13,
wher ei n x| capgen? ddafinamidiene et omydpridsentide hatagplt dilomridey|

sul fonate group, aryl sulfonate group) or arylal kyl sulfonate group. 21. A
conpound acdddildi ngitlyest filmondden(drldi.n salemidink X lawstidendepbndent | y
represent a hal ogen atom . 22. A process for producing a polyner according
to clai m 1Mangadesen fcldmié"{%t(lm)pol%h@rliibﬁd grrdine He kst recited i n
clainms 20 or. 21 is carried out using a paIIadlun1cataI st or a ni ckel

catal yst. alumiggm frigc ft@rﬂﬁ‘r i RAeR R o any

one of cl ai nd 18 to 21, wherejn two i co ound
repr esent e %rﬁﬁ% 'b@“d?/?r"fcﬁ’rymﬂh&"(rfge 'arlé"%l‘"&t’t ’?ﬁ%m& at ™t hen
react ed t,h ,a _di hal 0S horo C o rese e belo
formul a ?&iﬁtﬁﬁd q‘ ivﬁP : qg&)u aﬁgl q%‘%%%¥#@£ "
represent t r f d ectlvel
regr esent t ené'glrfr% g'r %@b&io#cﬂé’e?@dl&,f ornu t%:i%r&%%f%‘( é‘%’ﬂ%g\] R~ y
wher ein, Ry Jopies euis Jeie shif il ORIl fmﬁnufaf%mﬂxé Dx1dd, and x6

each |ndependently represent a c Iorlne atom bromne atom or iodine atom

24. A procepuin®, RidMHE MbribHHAHY, Or U deenpioiwg of clainms 15
and 18 to 21, wherein two iodine atons of the conpound represented by the

bel ow fornul a (B3 the sleadntyalsedeod aler(tt iy, dismpriofiedl ad h sul fur.
25. A process for producing a conmpound according to claim 16, wherein the

conpound r eyates@tedd hydrduatmnsy fsaradhules (e tare ; deestae wlidptane,

hal ogenati on reagent,
octane, cyclohexane; unsaturated hydrocarbons, such as
benzene, toluene, ethylbenzene, xylene; halogenated
saturated hydrocarbons, such as carbon tetrachloride,
chloroform, dichloromethane, chlorobutane, bromobutane,
chloropentane, bromopentane, chlorohexane, bromohexane,
chlorocyclohexane, and bromocyclohexane; halogenated
unsaturated hydrocarbons, such as chlorobenzene,
dichlorobenzene, and trichlorobenzene; alcohols, such as
methanol, ethanol, propanol, isopropanol, butanol, t-butyl
alcohol; carboxylic acids, such as, formic acid, acetic
acid, and propionic acid; ethers, such as, dimethyl ether,

diethyl ether, methyl-t-butyl ether, tetrahydrofuran,

tetrahydropyran, and dioxane; amines, such as



109 RR (4 ~is~ R~ RB Rs Rs wherein, Rl, R2, R3, R4, R5, R6 respectively
.represent the sane groups as those in formula (1); Rs, and R9 respectively
represent the sanme groups as those in formula (6). 26. A process for
produci ng a di benzosilol e derivative ggcording to claim25, wherein

-N- hal ogenoconpound is used as the hal ogenati on reagent. 27. A di benzosilole
derivative represented by the above fornmula (19). 28. A dibenzosilole
derivative according to claim27, wherein all of Rl, R3, R4, and R6 in the
above f or mutxinfetSy leamel e/ d rogiest fegt Joamsi ne?9.N AN N odeSs for producing a

di silyl conmpound according to any one of clainms 17 to 21, wherein two

i odi ne at onte {randhylethgiehedipmisent eahdy pyird dilneve amdrdad .a (Ud) ag.e
selectively netalated, and then reacted with a di hal ogeri ated disilyl
conpound r épreglimetthyhf arwansidew N ¥ rdire tinplacedamide, )ﬂstiriSFhY,{Z)

R8/ (9 8R9 R R wherein, R8 and RO represent respectively represent the

110 sane gragfiamide hdbaethylronphekigle oxtdenand Nesethyhdépendent |y
represent a chlorine atom brom ne atom _or_iodine atom 30. A polyner

el ect roni ¢ RIFAVE R uFHRF B BT R rUSREAIIRR) 9 afyivherestheEeqs -1 to

11.
As the base used for reaction, exemplified are:

lithium hydride, sodium hydride, potassium hydride, methyl
lithium, n-butyl lithium, t-butyl lithium, phenyl lithium,
lithium diisopropyl amide, lithium hexamethyldisilazide,
sodium hexa methyldisilazide, potassium hexamethyl
disilazide, etc.

After the reaction, it can be obtained by a usual
post-treatment, for example, quenching with water, then
extracting by an organic solvent, and distilling of the
solvent.

| Isolation and purification of the product can be
performed by a method, such as recrystallization,
distillation, or fractionation by chromatography.

Next, the use of the polymer of the present invention
is explained.

The polymer of the present invention has strong
fluorescence, and it can be used as a polymeric fluorescent
substance. Moreover, since the luminescence from a thin
film is used, polymeric fluorescent substances having
fluorescence in the solid state are used preferably.

Moreover, the polymer has excellent electronic transporting



31. A polyneric fluorescent substance consisting of a polyner according to
.any one of clains 1 to 11. 32. A polyner light-emtting device having a
light emtting | ayer between the el ectrodes consisting of an anode and a
cat hode, wherein said light-emtting Zyer contains the pol ymer according
to any one of clains 1 to 11. 33. A flat light source conprising a pol yner
lightemtting device according to claim32. 34. A segnent display apparatus
conprising a polymer light-emitting device according to claim32. 35. A

dot - mat ri X gHopRiray, , 2RRA RS tel Wleld st tatdy) Wiela |dAimedMidD ng devi ce
according to claim32. 36. Aliquid crystal "display conprising a polyner

l'i ght em t t inf2@ e39\41G€ o3C GOIcHatGel T r@ndpBrdd nidf nathadiall GHe polymer of
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{9. A A3.AY. AARA AA .Al.AA .A AAF. A .Ar.Ah Al . As. Al . A AF. A6. AY. AF[ 9. Al .
A{ 9. AF, . A3 maEteY( fAES 1sisled’s ,E@ solar-battery material, an organic
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conducting polymer; layers which are disposed between an
anode and a hole transporting layer and contain a material
having an ionization potential between the ionization
potential of an anode material and the ionization potential
of a hole transporting material contained in the hole
transporting layer, and the like.

When the above charge injecting layer is a layer
containing an conducting polymer, the electric conductivity
of the conducting polymer is preferably 10"° 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 1073 S/cm or
more and 10' S/cm or less.

Usually, to provide an electric conductivity of the
conducting polymer of 107% S/cm or more and 10° S/cm or
less, a suitable amount of ions are doped into the
conducting polymer.

Regarding the kind of an ion to be doped, an anion is
used for a hole injecting layer and a cation is used for 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 ion and the like are
exemplified.

The thickness of the charge injecting layer is for
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example, from 1 nm to 100 nm, preferably from 2 nm to 50
nm.

Materials used in the charge injecting layer may be
selected appropriately according to the relation with the
electrode materials and adjacent layers, and there are
exemplified conducting polymers such as polyaniline and
derivatives thereof, polythiophene and derivatives thereof,
polypyrrole and derivatives thereof, poly(phenylene
vinylene) and derivatives thereof, poly(thienylene
vinylene) and derivatives thereof, polygquinoline and
derivatives thereof, polyquinoxaline and derivatives
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 insulation layer, metal fluoride,
metal oxide, organic insulation materials and the like are
listed. As the polymer LED having an insulation layer
having a thickness of 2 nm or less, there are listed
polymer LEDs having an insulation layer having a thlckness
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
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layer/insulation layer having a thickness of 2 nm or

less/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/insulation layer having a thickness of 2 nm or
less/cathode

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

layer/insulation layer having a thickness of 2 nm or
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layer. Further, in the polymer LED of the present

invention, the light emitting layer containing light
emitting materials other than the above polymeric
fluorescent substance may also be laminated with a light
emitting layer containing the above polymeric fluorescent
substance.

As the light emitting material, known materials can
be used. In a compound having lower molécular weight,
there can be used, for example, naphthalene 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, orx
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.
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materials used, there are exemplified polyvinylcarbazole
or derivatives thereof, polysilane or derivatives thereof,
polysiloxane derivatives having an aromatic amine in the
side chain or the main chain, pyrazoline derivatives,
arylamine derivatives, stilbene derivatives,
triphenyldiamine derivatives, polyaniline or derivatives
thereof, polythiophene or derivatives thereof, polypyrrole
or derivatives thereof, poly(p-phenylenevinylene) or
derivatives thereof, poly(2,5-thienylenevinylene) or
derivatives thereof, or the like.

Specific examples of the hole transporting material
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 transporting materials 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
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group in the side chain or the main chain. In the case of
a hole transporting material having lower molecular weight,
it is preferably dispersed in a polymer binder for use.

Polyvinylcarbazole or derivatives thereof are
obtained, for example, by cation polymerization or radical
polymerization from a vinyl monomer.

As the polysilane or derivatives thereof, there are
exemplified compounds described in Chem. Rev., 89, 1359
(1989) and GB 2300196 published specification, and the
like. For synthesis, methods described in them can be
used, and a Kipping method can be suitably used
particularly.

As the polysiloxane or derivatives thereof, those
having the structure of the above hole transporting
material having lower molecular weight iﬁ the side chain or
malin chain, since the siloxane skeleton structure has poor
hole 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
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solution 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 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, there can
be used coating methods such as a spin coating 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 printing method, 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 a visible light is suitably used. As
such polymer binder, polycarbonate, polyacrylate,
poly(methyl acrylate), poly(methyl methacrylate),
polystyrene, poly(vinyl chloride), polysiloxane and the

like are exemplified.
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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 hole
transporting layer is, for example, from 1 nm to 1 im,
preferably from 2 nm to 500 nm, further preferably from 5
nm to 200 nm.

When the polymer LED of the present invention has an
electron transporting layer, known compounds are used as
the electron transporting materials, and there are
exemplified oxadlazole derivatives, anthraquinonedimethane
or derivatives thereof, benzoquinone or derivatives
thereof, naphthoquinone or derivatives thereof,
anthraquinone or derivatives thereof,
tetracyanoanthraquinodimethane or derivatives thereof,
fluorenone derivatives, diphenyldicyanoethylene or
derivatives thereof, diphenoquinone derivatives, or metal
complexes of 8-hydroxygquinoline or derivatives thereof,
polyquinoline and derivatives thereof, polyquinoxaline and
derivatives thereof, polyfluorene or derivatives thereof,
and the 1like.

Specifically, there are exemplified those described
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thereof, polyquinoline and derivatives thereof,
polyquinoxaline and derivatives thereof, polyfluorene or
derivatives thereof are preferable, and 2-(4-biphenyl)-5-
(4-t-butylphenyl)-1,3,4-oxadiazole, benzoquinone,
anthraquinone, tris(8-quinolinol)aluminum and polyquinoline
are further preferable.

The method for forming the electron transporting
layer 1s 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 1s
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. At
the time of f£ilm forming from a solution or a molten
state, a polymer binder can be used together.

The solvent used in the film-forming from a solution
is not particularly restricted provided it can dissolve
electron transporting materials and/or polymer binders. As
the solvent, there are exemplified chlorine solvents such

as chloroform, methylene chloride, dichloroethane and the
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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 method, bar coating method, roll
coating method, wire bar coating method, dip coating
method, spray coating method, screen printing method, flexo
printing method, offset printing method, inkjet printing
method and the like.

The polymer binder to be mixed is preferably that
which does not extremely disturb a charge transport
property, and that does not have strong absorption of a
visible light 1s suitably used. As such polymer binder,
poly(N-vinylcarbazole), polyaniline or derivatives thereof,
polythiophene or derivatives thereof, poly(p-phenylene
vinylene) or derivatives thereof, poly(2,5-thienylene
vinylene) or derivatives thereof, polycarbonate,
polyacrylate, poly(methyl acrylate), poly(methyl
methacrylate), polystyrene, poly(vinyl chloride),
polysiloxane and the like are exemplified.

Regarding the thickness of the electron transporting
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increases. Therefore, the thickness of the electron
transporting layer is, for example, from 1 nm to 1 im,
preferably from 2 nm to 500 nm, further preferably from 5
nm to 200 nm.

The substrate forming the polymer LED of the present
invention may preferably be that does not change in forming
an electrode and layers of organic materials, and there are
exemplified glass, plastics, polymer f£ilm, silicon
substrates and the like. In the case of a opaque
substrate, it i1s preferable that the opposite electrode is
transparent or semitransparent.

In the present invention, at least one of an anode or
a cathode 1s transparent or semitransparent, and it is
preferable that the anode is transparent or
semitransparent. As the material of this anode, electron
conductive metal oxide f£ilms, 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 (ITO) ,indium* zinc * oxide and
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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
im, preferably from 20 nm to 1 im, further preferably from
50 nm to 500 nm.

Further, for easy charge injection, there may be
provided on the anode a layer comprising a phthalocyanine
derivative conducting polymers, carbon and the like, or a
layer having an average film thickness of 2 nm or less
comprising a metal oxide, metal fluoride, organic
insulating material and the like.

As the material of a cathode used in the polymer LED
of the present invention, that having lower work function
is preferable. For example, there are used metals such as
lithium, sodium, potassium, rubidium, cesium, beryllium,
magnesium, calcium, strontium, barium, aluminum, scandium,

vanadium, zinc, yttrium, indium, cerium, samarium,
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comprising two of more of them, or alloys comprising one or
more of them with one or more of gold, silver, platinum,
copper, manganese, titanium, cobalt, nickel, tungsten and
tin, graphite or graphite intercalation 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-indium alloy, calcium-aluminum alloy 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
im, preferably from 20 nm to 1 im, further preferably from
50 nm to 500 nm.
As the method for fabricating a cathode, there are
used a vacuum vapor deposition method, sputtering method,
lamination method in which a metal thin f£ilm is adhered
under heat and pressure, and the like. Further, there may
also be provided, between a cathode and an organic layer, a
layer comprising an conducting polymer, or a layer having
an average film thickness of 2 nm or less comprising a
metal oxide, metal fluoride, organic insulation material

and the like, and after fabrication of the cathode, a

protective layer may also be provided which protects the
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period of time, it is preferable to provide a protective
layer and/or protective cover for protection of the device
in order to prevent it from outside damage.

As the protective layer, there can be used a polymer,
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 1s 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 above space, it is easy to
suppress the damage of an device by moisture adhered in the
production process. Among them, any one means or more are
preferably adopted.

The polymer LED of the present invention can be
suitably used as a flat light source, segment display
apparatus, dot-matrix display apparatus, and back light of
a liquid crystal display.

For obtaining light emission in plane form using the

polymer LED of the present invention, an anode and a
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cathode in the plane form may properly be placed so that
they are laminated each other. Further, for obtaining
light emission in pattern form, there are a method in which
a mask with a window in pattern form is placed on the above
plane light emitting device, a method in which an organic
layer in non-light emission part is formed to obtain
extremely large thickness providing substantial non-light
emission, and a method in which any one of an anode or a
cathode, or both of them are formed in the pattern. By
forming a pattern by any of these methods and by placing
some electrodes so that independent on/off 1s possible,
there 1s 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 plurality of kinds of polymers
emitting different colors of lights are placed separately
or a method in which a color filter or luminescence
converting filter is used, area color displays and multi
color displays are obtained. A dot matrix display can be
driven by passive driving, or by active driving combined
with TFT and the like. These display devices can be used
as a display of a computer, television, portable terminal,

portable telephone, car navigation, view finder of a video

camera, and the like.
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solvent as the polystyrene reduced number average molecular
weight and the weight a&erage molecular weight,
respectively.

Synthetic Example 1

<Synthesis of 2,2'-dibromo-5,5"'-dioctyloxy-1,1"'-biphenyl)>

3,3"-dioctyloxy-1,1"'-biphenyl which is a raw material

was synthesized by Yamamoto coupling, after dioctylation of
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60 minutes. After the dropwise adding, the reaction liquid
was brought back to a room temperature and stirred
overnight. The reaction liquid was charged into water and
extracted with n-hexane, and then the solvent was distilled
off and 179g of crude product was obtained.
ecrystallization was repeated using 2-propanol, and 122g of
2,2'-dibromo-5,5"'~-dloctyloxy -1,1'-biphenyl was obtained.
'H-NMR(300MHz/CDC1,;):

0 (ppm) = 0.88 [t, 6H], 1.2~1.8 [m, 24H], 3.95 [t, 4H],
6.7-6.8 [m, 4H], 7.52 [d, 2H]

Synthetic Example 2

<Synthesis of 2,2'-di-iodo-5,5"'-dloctyloxy-1,1'-biphenyl>

Flaky magnesium 4.05 g was put in a 500ml three-necked
flask under nitrogen atmosphere. Tetrahydrofuran solution
200ml of the above 2,2'-dibromo-5,5'-dioctyloxy-1,1"'-
biphenyl 45g was prepared in another flask, and 20ml of the

solution was added in the flask containing magnesium. Five
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with refluxing. Then, it was cooled to 0 C, and
tetrahydrofuran 150ml solution of iodine 44.2g was added
dropwise. After the dropwise adding, the reaction liquid
was stirred overnight.

The reaction liquid was charged into water and
extracted with chloroform, and washed with sodium-
thiosulfate aqueous solution and saturated NaCl aqueous
solution. After being dried with sodium sulfate, the
solvent was distilled off, and 53g of crude product was
obtained.

By recrystallization using 2-propanol, 43g of 2,2'-di-iodo-
5,5'-dioctyloxy -1,1'-biphenyl was obtained.
'H-NMR(200MHz/CDC1l3):

d (ppm) = 0.90 [t, 6H], 1.2~1.8 [m, 24H], 3.93 [t, 4H],
6.6~6.8 [m, 4H]}, 7.74 [d4d, 2H]

MS(APCI(+)):M" 662

Synthetic Example 3

{Synthesis of 4,4'-dibromo-2,2'-di-iodo-5,5"'-dioctyloxy-

1,1' -biphenyl>
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37g was charged into 1L flask under nitrogen atmosphere,
and trimethyl phosphate 800ml was added and dissolved.
Iodine 10.6g was further added, trimethyl phosphate 70ml of
bromine 19g was added dropwise. After stirring for 4 hours,
trimethyl phosphate 35ml of bromine 9.5g was added
dropwise. Then, it was stirred overnight. The reaction
liquid was charged into water and extracted with
chloroform, and washed with sodium-thiosulfate aqueous
solution and saturated NaCl aqueous solution. After being
dried with sodium sulfate, the solvent was distilled off,
and 46g of crude product was obtained. By purification
using silica gel chromatography (cyclohexane:toluene
=20:1), 4,4'-dibromo-2,2'-di—iodo-5,5'—dioctyloxy-l,l'-
biphenyl 20.5g was obtained.

'H-NMR(200MHz/CDC1l3):

0 (ppm) = 0.88 [t, 6H], 1.2~1.9 [m, 24H], 3.99 [m, 4H],
6.70 [s, 2H], 8.03 [s, 2H]

MS(APCI(+)):M" 820

Synthetic Example 4

Synthesis of Compound A
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OO o fotdon . 3 )inmol) was sddad aropwise. Atter keepihg the
temperature for 1 hour, diethyl-ether solution (5ml) of
dichlorophenyl phosphine (0.22g, 1.22mmol) was added
dropwise. After having temperature raised to a room
temperature and stirring for 15 hours, it was cooled at 0
C and 5% NaHCO; aqueous solution was added dropwise. The
aqueous phase was extracted with toluene, the organic layer
was collected, and washed with water and then saturated
NaCl agqueous solution. The solvent was distilled off and
1.11g of crude product was obtained. By purification using
Silica gel column chromatography (eluent
hexane:ethylacetate =100:1 (0.1% triethylamine)), and
Compound A was obtained in 0.52g (purity 96.1% and yield

68.5%).
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Compound B

The above 4,4'-dibromo-2,2'-di-iodo-5,5"'-dioctyloxy-
1,1'-biphenyl 5.00g (apparent mole number 6.lmmols) was put
in a 300ml three-necked flask which was flame dried and
argon gas substituted, and dissolved in dehydrated diethyl
ether 50ml. This solution was cooled to -90 C by
methanol/liquid nitrogen, and n-BuLi 8.4ml (1.6M n-hexane
solution, 13.4mmol) was added dropwise. After keeping the
temperature for 1 hour, sulfur 0.20g (6.1mmol) was added.
After having the temperature raised to a room temperature,
and stirring for 3.5 hours, sulfur 2.00g (6lmmol) was added
and stirred further 4 hours. Then, it was cooled at 0 C
and 15ml of 1N hydrochloric acid was added dropwise. The
aqueous phase was extracted with diethylehter, the organic
layer was collected, and washed with water and then
saturated NaCl aqueous solution. After being dried with

sodium sulfate, the solvent was distilled off and 6.26g of
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Compound Cc

The above 4,4'-dibromo-2,2'-di-iodo-5,5'-dioctyloxy-
1,1'-biphenyl 5.0g was charged into a 100ml flask under
nitrogen atmosphere, and tetrahydrofuran 50ml was added to
dissolve it. It was cooled at 90 C and 8.4ml of N-Butyl
Lithium/1l.6M-hexane solution was added dropwise. After 1.5
hours stirring, tetrahydrofuran solution 6lg of magnesium-
bromide 3.38g was added, and ralsed the temperature to a
room temperature, and further stirred for 1.5 hours. It was
cooled to -90 C again, and 1,2-dichlorotetramethyl
disilane 1.60g was added. Then the temperature was raised
and reacted for 8.5 hours with refluxing.

After having distilled off the solvent, toluene 100ml
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Synthetic Example 7

Synthesis of Compound D

Compound D

In an inert atmosphere, 3-bromophenol 90g was
dissolved in ethanol 600ml. 39g of potassium hydroxide was
added further, and dissolved at 70C. l-bromo-3,7-
dimethyloctane 126g was added dropwise from a dropping
funnel for 15 minutes. After thedropwise adding, the
temperature was raised to 84°C, and stirring with heating
was carried out for about 22 hours.

After the heating, it was standing to cool to a room
temperature. The reaction liquid was divided into two
portions, each of which was added into 500ml of water, and

ethanol was distilled off with using evaporator. After
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of water twice. After having collected the organic layers

and distilling off the solvent using an evaporator, drying

was carried out at 90 Cfor 5 hours under reduced pressure

using a rotary pump. About 150g of 3-(3,7-

dimethyloctyloxy)-bromobenzene was obtained as an oily

product. Dried tetrahydrofuran 100ml, magnesium 7.5g and

small quantity of iodine were charged into a three-necked

flask under an inert atmosphere. Using a dropping funnel,

the above 3-(3,7-dimethyloctyloxy)- bromobenzene 90g was

added dropwise for 50 minutes. After the dropwise adding,

dried tetrahydrofuran 200ml was added and heat-stirring was

carried out for 2 hours with refluxing to prepare a

Grignard reagent. After the heating, it was left standing

to cool to a room temperature. Trimethyl borate 38g and

dried tetrahydrofuran 300ml were charged into another

three-necked flask, and the flask was cooled by a dry ice-

acetone bath. Using a dropping funnel, the above Grignard

reagent solution was added dropwise for 35 minutes. After

the dropwise adding the reaction liquid was heated to a

room temperature. After having added the reaction liquid

to a dilute sulfuric acid (sulfuric acid 12ml/water 360ml)

and stirring, 1t was divided into two portions, and each of
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Sen (OKAO-u P MO AURORLL YL i) prated. Purther., 1t washed
with 100 ml of hexane. White solid of 3-(3,7-
dimethyloctyloxy)-phenyl boric acid 63g was obtained.

Under an inert atmosphere, to a three-necked flask, the
above 3-(3,7-dimethyloctyloxy)-bromobenzene 60g, toluene
250ml, water 250ml, potassium carbonate 62g and tetrakis
(triphenylphosphine)palladium complex 1.2g were charged.
After bubbling of the solution with argon for 20 minutes to
deaerate oxygen, the above 3-(3,7-dimethyloctyloxy)-phenyl
boric acld 63g was added, the temperature was raised to 90
C, and stirring with heating was carried out for 8 hours.
After the heating, it was left to stand for cooling to a
room temperature. After partitioning the toluene layer,
coloring components were removed with silica gel
chromatography. The solvent was distilled off and 98g of
Compound D was obtained as an olly product.

'H-NMR (200MHz/CDC13) :

d(ppm) = 0.87 [d, 12H], 0.94 [d, 6H], 1.1~1.8 [m, 20H], 4.0
4 [t, 4H], 6.88 [4, 2H], 7.1~7.3 [m, 4H], 7.32 [t, 2H]

Synthetic Example 8
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ice bath was removed and stirred overnight. After
distilling off the solvent, it was dissolved in toluene
200ml, and washed with 200ml of water 3 times, and the
solvent was distilled off. 26g of olly product was
obtained. From the measurement result of a LC-MS spectrum,
isomers having different bromo substituted positions were
observed, and the purity of Compound E was about 65% (LC
area percentage).

'H-NMR( 200MHz /CDC1;) :

&d(ppm)=0.86[d, 12H], 0.93[d4, 6H], 1.1~1.8[m, 20H], 3.97[t, 4
H], 6.79[d4, 2H], 6.82[d, 2H], 7.52[d4, 2H]

MS(APCI (+)):M* 624

Synthetic Example 9

Synthesis of Compound F
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Compound F

In a 200ml four-necked flask whose inside atmosphere
was replaced with argon, Compound E 5.00g(8.0mmol) was
dissolved in 80ml dehydrated ether, and cooled to -78T.
To this solution, n-butyllithium 11ml (17.6mmol, 1.6M
hexane solution) was added dropwise, and stirred for 3.5
hours. This solution was added dropwise to an ether
solution 500ml of tetrachlorosilane 25.8g (152mmol) cooled
at -78 T. After stirring for 1 hour, the temperature was
raised to a room temperature, and it was stirred for 15
hours. The reaction liquid was filtered under argon
atmosphere, and the filtrate was condensed to give a crude
product 4.52g. The resultant crude product was put into a
500ml three-necked flask whose inside was replaced with
argon gas, and dissolved in 90ml dehydrated ether, and
cooled to -78 C. Phenyl lithium 23ml (24mmol, 1.06M
cyclopentane / ether solution) was added dropwise to this
solution. After stirring for 20 minutes, it was raised to
a room temperature and stirred for 4 hours. Water was

added and partitioned and the aqueous layer was extracted
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with diethyl ether. The organic layers were collected
together and washed with saturated sodium hydrogencarbonate
aqueous solution and saturated NaCl aqueous solution.

After drying with sodium hydrogensulfate, the solvent was
distilled off, and 6.66g of a crude product of Compound F
was obtained.

4 0.86 (4, 12H), 0.97 (4, 6H), 1.16~1.90 (m, 20H), 4.09 (br,
4H), 6.84~6.88 (m, 2H), 7.29~7.66 (m, 28H)

MS(APCI(+)):M" 647.4

Synthetic Example 10

Synthesis of Compound G

Compound G

In a 300ml three-necked flask whose inside atmosphere
was replaced with argon, Compound F 5.00g (purity 85.1%,
6.6mmol) was put in and dissolved in dehydrated DMF65ml. N-
bromosuccinimide 2.45g (13.8mmol) was charged to this
solution. After stirring at a room temperature for 5 hours,
it was extracted with hexane (80mlx5) in a glove box. The
solvent was distilled off, and 14.02g of a crude product

(LC area percentage 19.9% including DMF) was obtained.
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After separation with reversed-phase silica gel column
chromatography (acetonitrile:toluene =20:1), fractions
were extracted with hexane (in order to remove a minute
amount of acetic acid in acetonitrile), and washed by 5%
sodium-hydrogencarbonate aqueous solution and saturated
NaCl aqueous solution. After drying with sodium sulfate,
the solvent was distilled off, and 0.30g (LC area
percentage 58%, yield 3.3%) of Compound G was obtained.
'H-NMR (300MHz/acetone-d6) :

0 0.86 (a4, 12H), 0.99 (4, 6H), 1.17~1.95 (m, 20H), 4.31 (br,
4H), 7.37~7.50 (m, 2H), 7.68~7.71 (m, 28H), 7.81 (s, 2H), 8
.00 (s, 2H)

MS(APCI(+)):M" 804.9

Synthetic Example 11

Synthesis of Compound H

Compound H
Compound F 3.91g (purity 85.1%, 5.1lmmol) was put in a
200ml three necked flask whose inside was replaced with
argon gas, and dissolved in dehydrated DMF 50ml. NCS 1l.47g

(10.8mmol) was charged into this solution. NCS was added,



JKLMNOPQRSTUVWXYZ[\] ~_ " a

91

with pursuing the reaction by LC. (total 2.62g). After
stirring for 60 hours at a room temperature, it was
extracted with hexane (100mlx5) in a glove box. The
solvent was distilled off, and 12.73g (LC area percentage
34.1%, including DMF) of a crude product was obtained.
After separation with reversed-phase silica gel column
chromatography (acetonitrile:toluene =20:1), the fractions
were extracted with hexane, and washed with 5% sodium-
hydrogencarbonate aqueous solutlion and saturated NaCl
aqueous solution (in order to remove the minute amount of
acetic acld in acetonitrile). After drying with sodium
sulfate, the solvent was distilled off, and 0.18g (82.5% of

LC area percentage, 3.6% of yield) Compound H was obtained.

'H-NMR (300MHz / acetone-d6) :
0 0.87 (4, 12H), 0.99 (d, 6H), 1.10~ 1.94 (m, 20H), 4.28 (b
r, 4H), 7.30~ 7.71 (m, 10H), 7.83 (br, 4H)
MS(APCI(+)):M" 715.3
Example 1 (Condensation polymerization of Compound A)
{Synthesis of Polymer 1>

Compound A 0.59g, N,N'-bis(4-bromophenyl)-N,N'-bis(4-
n-butyl phenyl)-1,4-phenylenediamine 0.26g, 2,2'-bipyridyl
0.48g were charged into a reaction vessel, and the
atmosphere of the reaction system was replaced with
nitrogen gas. To this, 35ml of tetrahydrofuran (dehydrated

solvent) which was deaerated beforehand by bubbling with
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argon gas was added. Next, bis(1l,5-cyclo octadiene) nickel
(0) 0.85g was added to this mixed solution, and reacted at
60 C for 3 hours. The reaction was performed in nitrogen-
gas atmosphere. After the reaction, this solution was
cooled and then poured into a mixed solution of 25%
aqueous-ammonia 10ml/methanol 120ml /ion-exchanged water
50ml, and stlrred for about 1 hour. Next, resulting
precipitate was collected by filtration. The precipitate
was washed with ethanol, and dried at a reduced pressure
for 2 hours. Next, this precipitate was dissolved in
toluene 30mL, after the additlion of 1N hydrochloric-acid
30mL, it was stirred for 1 hour. The aqueous layer was
removed, and 4% aqueous-ammonia 30mL was added to an
organic layer, and after stirring for 1 hour, the agueous
layer was removed. The organic layer was added dropwise to
methanol 200mL, and stirred for 1 hour. The deposited
precipitate was filtered and dried for 2 hours at a reduced
pressure, and then dissolved in toluene 30mL. Then, it was
purified by passing through alumina column (20g of
alumina). The collected toluene solution was added dropwise
to methanol 250mL, stirred for 1 hour, and deposited
precipitate was filtered and dried for 2 hours at a reduced
pressure. The yleld of the resulting polymer was 0.06g.
This polymer is referred to as Polymer 1.

The polystyrene reduced number average molecular weight of

Polymer 1 was 5.0x10%, and the polystyrene reduced weight
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average molecular weight was 6.2x10°.
Example 2 (Condensation polymerization of Compound B)
{Synthesis of Polymer 2>

Compound B 0.35g, N,N'-bis(4-bromophenyl)-N,N'-bis(4-
n-butyl phenyl)-1,4-phenylenediamine 0.16g, 2,2'-bipyridyl
0.37g were charged into a reaction vessel, and the
atmosphere of the reaction system was replaced with
nitrogen gas. To this, 28ml of tetrahydrofuran (dehydrated
solvent) which was deaerated beforehand by bubbling with
argon gas was added. Next, bis(1l,5-cyclo octadiene) nickel
(0) 0.70g was added to this mixed solution, and reacted at
60 C for 3 hours. The reaction was performed in nitrogen-
gas atmosphere. After the reaction, thils solution was
cooled and then poured into a mixed solution of 25%
aqueous-ammonia 10ml/methanol 120ml /ion-exchanged water
50ml, and stirred for aﬁout 1 hour. Next; resulting
precipitate was collected by filtration. The precipitate
was washed with ethanol, and dried at a reduced pressure
for 2 hours. Next, thls precipitate was dissolved in
toluene 30mL, after the addition of 1N hydrochloric-acid
30mL, it was stirred for 1 hour. The aqueous layer was
removed, and 4% aqueous-ammonia 30mL was added to an
organic layer, and after stirring for 1 hour, the aqueous
layer was removed. The organic layer was added dropwise to
methanol 200mL, and stirred for 1 hour. The deposited

precipitate was filtered and dried for 2 hours at a reduced
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pressure, and then dissolved in toluene 30mL. Then, it was
purified by passing through alumina column (20g of
alumina). The collected toluene solution was added dropwise
to methanol 250mL, stirred for 1 hour, and deposited
precipitate was filtered and dried for 2 hours at a reduced
pressure. The yleld of the resulting polymer was 0.1l3g.
This polymer 1is referred to as Polymer 2.

The polystyrene reduced number average molecular
weight of Polymer 2 was 6.2x10%, and the polystyrene
reduced weight average molecular weight was 5.1x10%.
Example 3 (Condensation polymerization of Compound C)
<{Synthesls of Polymer 3>

Compound C 0.30g, N,N'-bis(4-bromophenyl)-N,N'-bis(4-
n-butyl phenyl)-1,4-phenylenediamine 0.13g, 2,2'-bipyridyl
0.30g were charged into a reaction vessel, and the
atmdsphere of the reaction system was replaced with
nitrogen gas. To this, 20ml of tetrahydrofuran (dehydrated
solvent) which was deaerated beforehand by bubbling with
argon gas was added. Next, bis(l,5-cyclo octadiene) nickel
(0) 0.52g was added to this mixed solution, and reacted at
60 C for 3 hours. The reaction was performed in nitrogen-
gas atmosphere. After the reaction, this solution was
cooled and then poured into a mixed solution of 25%
aqueous-ammonia 10ml/methanol 120ml /ion-exchanged water
50ml, and stirred for about 1 hour. Next, resulting

precipitate was collected by flltration. The precipitate
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was washed with ethanol, and dried at a reduced pressure
for 2 hours. Next, this precipitate was dissolved in
toluene 30mL, after the addition of 1N hydrochloric-acid
30mL, it was stirred for 1 hour. The aqueous layer was
removed, and 4% aqueous-ammonia 30mL was added to an
organic layer, and after stirring for 1 hour, the aqueous
layer was removed. The organic layer was added dropwise to
methanol 200mL, and stirred for 1 hour. The deposited
precipitate was flltered and dried for 2 hours at a reduced
pressure, and then dissolved in toluene 30mL. Then, it was
purified by passing through alumina column (20g of
alumina). The collected toluene solution was added dropwise
to methanol 250mL, stirred for 1 hour, and deposited
precipitate was filtered and dried for 2 hours at a reduced
pressure. The yleld of the resulting polymer was 0.1l1lg.
This polymer is referred to as Polymer 3.

The polystyrene reduced number average molecular weight of
Polymer 3 was 1.4x10%, and the polystyrene reduced weight
average molecular weight was 4.9x10°.

Example 4 (Condensation polymerization of Compound G)
{Synthesis of Polymer 4)

Compound G 0.20g, N,N'-bis(4-bromophenyl)-N,N'-bis(4-
n-butyl phenyl)-1,4-phenylenediamine 0.07, 2,2'-~bipyridyl
0.17g were charged into a reaction vessel, and the
atmosphere of the reaction system was replaced with

nitrogen gas. To this, 20ml of tetrahydrofuran (dehydrated
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solvent) which was deaerated beforehand by bubbling with
argon gas was added. Next, bis(1l,5-cyclo octadiene) nickel
(0) 0.3g was added to this mixed solution, and stirred at
a room temperature for 10 minutes, and reacted at 60C for
3 hours. The reaction was performed in nitrogen-gas
atmosphere. After the reaction, this solution was cooled
and then poured into a mixed solution of methanol 120ml
/ion-exchanged water 200ml, and stirred for about 1 hour.
Next, resulting precipitate was collected by filtration.
The precipitate was dried and dissolved in chloroform. The
solution was filtered to remove insoluble matters, and the
chloroform was distilled off to give a so0lid product. This
solid product was washed with methanol and dried at a
reduced pressure to yield a polymer 0.08g. This polymer is
referred to as Polymer 4.
The polystyrene reduced number average molecular weight of
Polymer 4 was 1.5x10%, and the polystyrene reduced weight
average molecular weight was 5.0x10°.
Example 5 (Polymerization of Compound H)
<Syntheslis of Polymer 5>

Compound H 0.21g, N,N'-bis(4-bromophenyl)-N,N'-bis(4-
n-butyl phenyl)-1,4-phenylenediamine 0.10, 2,2'-bipyridyl
0.27g were charged into a reaction vessel, and the
atmosphere of the reaction system was replaced with
nitrogen gas. To this, 20ml of tetrahydrofuran (dehydrated

solvent) which was deaerated beforehand by bubbling with
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argon gas was added. Next, bis(1l,5-cyclo octadiene) nickel
(0) 0.5g was added to this mixed solution, and stirred at
a room temperature for 10 minutes, and reacted at 60T for
3 hours. The reaction was performed in nitrogen-gas
atmosphere. After the reaction, this solution was cooled
and then poured into a mixed solution of methanol 100ml
/ion-exchanged water 200ml, and stirred for about 1 hour.
Next, resulting precipltate was collected by filtration.
The precipitate was dried and dissolved in toluene. The
solution was filtered to remove insoluble matters, and the
toluene was distilled off to give a solid product. This
solid product was washed with ethanol and dried at a
reduced pressure to yield a polymer 0.09g. This polymer is
referred to as Polymer 5.

The polystyrene reduced number average molecular
weight of Polymer 5 was.l.6x103, and the polystyrene
reduced weight average molecular weight was 5.4x10°%.
Example 6
{Fluorescence characteristics)

Each of the 2wt% chloroform solutions of Polymers 1 to
5 were spin coated respectively on quartz, and thin films
of polymeric fluorescent substance were produced. The
fluorescence spectrum of these thin films were measured
using a spectrophotometer (Hitachi 850). All of them have
strong fluorescence and they respectively showed

fluorescence peak wavelengthes shown in Table 1.
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Table 1

Polymer Fluorescence peak wavelength
(nm)

Polymer 1 516

Polymer 2 468

Polymer 3 458

Polymer 4 466

Polymer 5 458

Calculation Examples

Calculation examples of bond-distance ratio are shown b
elow. The calculation was performed using Gaussian 98 (b3lyp
/6-31g¥).
Calculation Example 1
Comparlson of a monomer with a trimer

The bond-distance ratio of a monomer having hydrogen

atoms at the bonding positions in polymerization was

compared with that of the trimer.

C3H7O OC3H7 H OC3Hz

Calculation compound 1 Calculation compound 2
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Calculation compound Bond-distance ratio

Calculation compound 1 1.254
Calculation compound 2 (Center) 1.256
Calculation compound 2 (Terminal) 1.254

The difference of the bond-distance ratios was small,
and the bond-distance ratio of a polymer can be
approximated by that of the monomer having hydrogen atoms
at the bonding position in polymerization.

Calculation Example 2
Comparison of the side chains

The bond-distance ratios were compared between a

compound having methoxy group as the alkyloxy group side

chain and a compound having n-octyloxy group.

HsCO OCH; CgHy70, OCgHq7
S S
Calculation compound 3 Calculation compound 4
Calculation compound Bond-distance ratio
Calculation compound 3 1.254
Calculation compound 4 1.254

The difference of the bond-distance ratios was small,
and the bond-distance ratio of a compound having n-octyloxy
group can be approximated by that of the compound having

methoxy group.
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Calculation Example 3

Calculation of the compounds produced in Examples

H3CO OCHj, H,CO OCHjs
Si P
Ph/ \Ph i|3h

Calculation compound 5 Calculation compound 6

HsCO, OCH;4 HaCO OCH3,
Si—Si S—S
ZTTN
HiC GrgenSHa

Calculation compound 8
Calculation compound 7

HsC CHa

Comparative Example 1

Comparative Example 2

In the formula, Ph represents a phenyl group.

Calculation compound Bond-distance ratio
Calculation compound 5 1.329
Calculation compound 6 1.304
Calculation compound 7 1.338
Calculation compound 8 1.268
Comparative Example 1 1.085
Comparative Example 2 1.071

The polymer of the present invention is a new polymer
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which can be used as a light-emitting material, a charge

transporting material, etc.
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What is claimed is:
1, A polymer having a polystyrene reduced number average

molecular weights of 10°-10%, and comprising a repeating

unit represented by formula (1),

(1)

wherein, A!' is a divalent group represented by -%Z- or -Z-Z-
. i1n which Z is an atomic group which may have a
substituent; Al represents a divalent group in which the
bond distance ratio (bond distance C2-A! / bond distance
C2-Cl) is 1.10 or more, in which C2 is the carbon of ¢«
position, and Cl is the carbon of B position, respectively
to A!'; R!, R?, R®, R*, R%, and R®, each independently
represent a hydrogen atom, a halogen atom, an alkyl group,
alkenyl group, alkynyl group, alkyloxy group, alkylthio
group, an alkylamino group, aryl group, aryloxy group,
arylthio group, arylamino group, arylalkyl group,
arylalkyloxy group, aryl alkylthio group, arylalkylamino
group, substituted silyl group, acyl group, acyloxy group,
imino group, amide group, arylalkenyl group, arylalkynyl
group, monovalent heterocyclic group, or cyano group; R?

and R® may be connected to form a ring; and R* and R’ may be
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connected to form a ring.

2. A polymer according to claim 1, wherein the atom in

the atomic group Z2 1includes Si, P, S, Ge, Sn, Se, or Te.

3. A polymer according to claim 1, wherein Al is a

divalent group represented by formula (4), (5) or (6).
\\P//

L7

wherein, R’ represents an alkyl group, alkyloxy group,

(4)

alkylthio group, alkylamino group, aryl group, aryloxy
group, arylthio group, arylamino group, arylalkyl group,
arylalkyloxy group, arylalkylthio group, arylalkyl amino
group, acyl group, acyloxy group, amide group, or

monovalent heterocyclic group,

—8—8— 5)
(et w
R® Rgl

wherein, A? represents Si, Ge, or Sn; R? and R’ each
independently represent an alkyl group, alkyloxy group,
alkylthio group, alkylamino group, aryl group, aryloxy
group, arylthio group, arylamino group, arylalkyl group,.
arylalkyloxy group, arylalkylthio group, arylalkylamino
group, acyloxy group, amide group, or monovalent
heterocyclic group; and 1 represents 1 or 2.

4. A polymer according to claim 3, wherein Al is a

divalent group represented by the above formula (4).
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5. A polymer according to claim 3, wherein Al is a
divalent group represented by the above formula (5).
6. A polymer according to claim 3, wherein Al is a
divalent group represented by the above formula (6), in
which A? is Si, and 1 is 1.
7. A polymer according to claim 3, wherein Al is a
divalent group represented by formula (6), in which A? is
Si, and 1 is 2.
8. A polymer according to claim 1, wherein R? and R® each
independently represent an alkyloxy group, alkylthio group,
alkylamino group, aryloxy group, arylthio group, arylamino
group, arylalkyloxy group, arylalkylthio group, or
arylalkylamino group.
9, A polymer according to claim 8, wherein R? and R® each
independently represent alkyloxy group, aryloxy group, or
arylalkyloxy group.
10. A polymer according to claim 1, wherein said polymer
further comprises a repeating unit represented the below
formula (7),

-Ar®-(CR'’=CR®)n- (7)
wherein, Ar® represents an arylene group or a divalent
heterocyclic group; R!” and R'® each independently represent
a hydrogen atom, an alkyl group, aryl group, monovalent
heterocyclic group, or cyano group; and n represents 0 or
1.

11. A polymer according to claim 1, wherein said polymer
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further comprises a repeating unit represented by the below

formula (8),
e AW A L2
Ar (‘E 1;” —)r; (8)

wherein, Ar! and Ar? each independently represent an
arylene group or a divalent heterocyclic group; R
represents a group represented by an alkyl group, aryl
group, monovalent heterocyclic group, and a group
represented by the below formula (9) or (10); and m

represents an integer of 1-4,

—Ar —QY%ERQ ©)

wherein, Ar® represents an arylene group or a divalent
heterocyclic group; R'? represents a hydrogen atom, an
alkyl group, aryl group, monovalent heterocyclic group, or
a group represented by the below formula (10); Y1
represents -CR?=CR!-, or -c=c-; R* and RM each
independently represent a hydrogen atom, an alkyl group,
aryl group, monovalent heterocyclic group, or cyano group;

and p represents an integer of 0-2,

—Ar4-€l\ll—Ar5ﬁ—R1 ® (10)
ks g

wherein, Ar* and Ar® each independently represent an
arylene group or a divalent heterocyclic group; R!®
represents an alkyl group, aryl group, or monovalent

heterocyclic group; R!® represents a hydrogen atom, an
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alkyl group, aryl group, or monovalent heterocyclic group;
and q represents an integer of 1-4.

12. A process for producing a polymer according to any one
of claims 1 to 11, wherein condensation polymerization is
carried out using a compound represented by the below
formula (11),

3 4
R® R 5

X NG (1)

R R6
wherein, R!, R?, R?, R*, R%, R®, and A! respectively
represent the same groups as those in formula (1): x' and
x? each independently represent a substituent capable of
condensation polymerization.

13.° A compound represented by formula (11),

wherein, R}, R?, R?, R!, R®, R®, and A! respectively
represent the same groups as those in formula (1):; x' and
x* each independently represent a substituent capable of
condensation polymerization.

14. A compound according to claim 13, wherein Al is a

divalent group represented by the above formula (4).
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15. A compound according to claim 13, wherein al is a
divalent group represented by the above formula (5).

16. A compound according to claim 13, wherein Al is a
divalent group represented by the above formula (6), in
which A? is Si, and 1 is 1.

17. A compound according to claim 13, wherein Al is a
divalent group represented by the above formula (6), in
which A? is Si, and 1 is 2.

18. A compound according to claim 13, wherein R? and R®
each independently represent an alkyloxy group, alkylthlo
group, alkylamino group, aryloxygroup, arylthio group,
arylamino group, arylalkyloxy group, arylalkylthio group,
or arylalkylamino group.

19. A compound according to claim 18,wherein R? and R®
each independently represent an alkyloxy group, aryloxy
group, or arylalkyloxy group.

20. A compound according to claim 13, wherein x' and x?
each independently represent a halogen atom, alkyl
sulfonate group, aryl sulfonate group, or arylalkyl
sulfonate group.

21. A compound according to claim 13, wherein x' and x*
each independently represent a halogen atom

22. A process for producing a polymer according to claim
12, wherein condensation polymerization of the compound
recited in claims 20 or 21 is carried out using a palladium

catalyst or a nickel catalyst.
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23. A process for producing a compound according to any
one of claims 14 and 18 to 21, wherein two iodine atoms in
the compound represented by the below formula (13) are
selectively metalated, and then reacted with a
dihalogenated phosphorous compound represented by the below

formula (14),

X1 X2 (13)

R1 | | RG
wherein, R', R?, R®, R*, R® and R® respectively represent the
same groups as those in formula (1): x' and x? respectively

represent the same groups as those in formula (11),

5 6

X\\T,X (14)

R’

wherein, R’ represents the same groups as those in formula
(4): x5 and x6 each independently represent a chlorine
atom, bromine atom, or iodine atom.
24. A process for producing a compound according to any
one of claims 15 and 18 to 21, wherein two iodine atoms of
the compound represented by the below formula (13) is
selectively metalated, and then reacted with sulfur.
25. A process for producing a compound according to claim

16, wherein the compound represented by the below formula

(19) is reacted with a halogenation reagent,
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R R®

Ra R9
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(19)

R® respectively represent the

same groups as those in formula (1); R®, and R®

respectively represent the same groups as those in formula

(6).

26. A process for producing a dibenzosilole derivative

according to claim 25, whereln N-halogenocompound is used

as the halogenation reagent.

27. A dibenzosilole derivative represented by the above

formula (19).

28. A dibenzosilole derivative according to claim 27,

wherein all of R!, R?}, R!,

are hydrogen atoms.

and R® in the above formula (19)

29. A process for producing a disilyl compound according

to any one of claims 17 to 21, wherein two iodine atoms in

the compound represented by the above formula (13) are

selectively metalated, and then reacted with a

dihalogenated disilyl compound represented by the below

formula (22),

Xy Kz
/Sr—SK (22)
R® Ae ABRQ

wherein, R® and R® represent respectively represent the
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same groups as those in formula (6); x11 and x12 each
independently represent a chlorine atom, bromine atom, or
iodine atom.

30. A polymer electronic device including a polymer
according to any one of claims 1 to 11.

31. A polymeric fluorescent substance consisting of a
polymer according to any one of claims 1 to 11.

32. A polymer light-emitting device having a light
emitting layer between the electrodes consisting of an
anode and a cathode, wherein said light-emitting layer
contains the polymer according to any one of claims 1 to
11.

33. A flat light source comprising a polymer light-
emitting device according to claim 32.

34. A segment display apparatus comprising a polymer
light-emitting device according to claim 32.

35. A dot-matrix display apparatus comprising a polymer
light-emitting device according to claim 32.

36. A liquid crystal display comprising a polymer light-

emitting device according to claim 32 as a back light.



