27 February 2007 POLYMER COVPOUND AND POLYMER LI GHT EM TTI NG DEVI CE USI NG
THE SAVE BACKGROUND OF THE | NVENTION Field of the Inventi097}§gu8ﬁg@gﬂt

i nvention relates to a polyner conpound and a process for producing e
sanme. Specifically, the invention relates to a polynmer conpound which is
expectable as a material for a polyner light emtting device (hereinafter
may be referred to as polynmer LED), and a process for producing the sane.
Description of the Related Art Unli ke | ow nol ecul ar weight it, a high

ol ecul ar pomRMHR dorgibuE ARD NEoBRLER | BY cRPeERINTINGIDEVETE! Usnge materi al
represents a material having fluorescence and phosphorescence) and a high
nol ecul ar T#E @AMEharge transporting material are soluble in a sol vent,
and are variously studied fromthe ability of the organic layer in a
light-emtting device to be forned by the application nethod. As a pol yner
conpound whi ch can be used for electronic devices, such as polynmer LED, as
a |ight- SAACGRGROPYNIIQHR iBHE oINENNECHe transporting materi al

pol yphenyl ene vi nyl ene derivatives, poly fluorene derivatives,

pol ypheny [Fael dedf \the \iexverngolga hi ophene derivatives, etc. are known. The

obj ect of the present inventionis to provide a 1 27 February 2007
: The present invention relates to a polymer compound

and a process for producing the same. Specifically, the
invention relates to a polymer compound which is expectable
as a material for a polymer light emitting device
(hereinafter may be referred to as polymer LED), and a
process for producing the same.
Description of the Related Art

Unlike low molecular weight it, a high molecular
weight light-emitting material (herein, light-emitting
material represents a material having fluorescence and
phospheorescence) and a high mclecular weight charge
transporting material are soluble in a solvent, and are
variously studied from the ability of the organic layer in
a light-emitting device to be formed by the application
method. As a polymer compound which can be used for
electronic devices, such as polymer LED, as a light-
emitting material or a charge transporting material,
polyphenylene vinylene derivatives, poly fluorene
derivatives, polyphenylene derivatives, polythiophene
derivatives, etc. are known.

The object of the present invention is to provide a



new pol ymer conpound usable for a light-emtting material, a charge
transporting material, etc., a process for producing thereefs.,and, s 07
polymer light-emtting device using said polynmer conmpound. SUMVARY OF THE
| NVENTI ON As a result of extensive studies in order to solve the above
probl ens, the present inventors found that a polyner conpound having a
pol ystyrene reduced nunber average nolecular weight of 103-108, and
conprising a repeating unit represented by the below formula (2-1), (2-2),
(2-3), (Rew)pOlyhrStomPouh®-haabl B0l al 2idhtXeXitR3hQ nB4ke16RE)e (R6)f
(2-2) (2-3) X X (R7)9 (RB)h (Rs)j (R10)i (2-4) (2-5) 2 27 February 2007
i S usabl ea ashardé gbtarspbitdfigmaaeerahl, aetbharga prapsper fotg nateri al
etc. and conpleted the present invention. The polynmer conpound of the
present iprvedichmg thapeosesanteaopolpmerkindhtebmiepeay dgvinet
repr esent ed

using said polymer compound.

SUMMARY OF THE INVENTION

As a result of extensive studies in order to solve the
above problems, the present inventors found that a polymer
compound having a polystyrene reduced number average
molecular weight of 10°-10°, and comprising a repeating
unit represented by the below formula (2-1), (2-2)}, (2-3),

(2-4) or (2-5),
X
7NN

(2-4) (2-5)



by the above fornmula (2-1), (2-2), (2-3), (2-4) or (2-5). In the above
formul ae, X represents S or O  DETAILED DESCRI PTI ON OF THg ﬁ%#@ﬂlg@@ﬂhe
repeating unit containing structure represented by the abov Iae may
have a substituent selected fromthe group consisting of an al kyl group,
al koxy group, alkylthio group, aryl group, aryloxy group, arylthio group,
aryl al kyl group, arylal koxy group, arylal kylthio group, aryl al kenyl

group, arylal kynyl group, am no group, substituted am no group, silyl

group, su9§th§%$g skl % 196A¥PenB 996N MALRMi213CH BiadR acyl oxy group,
I mno group, am de group, imde group, nonoval ent heterocyclic group,

carboxyl graHBport¥hgt hhdbedagar Bexy! agioepmpaedeeyahe @resenthVoreover,
when the substituent exists in plural, a plurality of themmy be the

sane of difitenenbn.Here, the alkyl group may be any of linear, branched or
cyclic, and usually has about 1 to 20 carbon atons, preferably 3 to 20,
and speci fic exnappeiyinBer eaipbnalude thetbybsgmmuﬂnvemhybngroup propyl
group, i-propyl group, butyl, 1-butyl, t-butyl, pentyl group, hexyl group,
3 27 Febroemyr266% onycbuhmmyb gnodp,oﬁepeybaguoapuno¢tybpg@@@pted
2- et hyl hexyl group, nonyl group, decyl group, 3,7- dlnethyloctyl.group,
| auryl growptherabbuer 6aemhye §Rodp, hén?dfl&@r@ébhﬁﬁ-dﬂo@ﬁ -5).
per fl uorobutyl, perfluorohexyl group, perfluorooctyl group, etc. Pentyl
group, hexyl glbubheoébyVengEEU123 e¥hFrPRERFENGFotp °Td&y| group,
3, 7-dinmethyl octyl group is
DETAILED DESCRIPTION OF THE INVENTION
The repeating unit containing structure represented by
the above formulae may have a substituent selected from the
group consisting of an alkyl group, alkoxy group, alkylthio
group, aryl group, aryloxy group, arylthio group, arylalkyl
group, arylalkoxy group, arylalkylthio group, arylalkenyl
group, arylalkynyl group, amino group, substituted amino
group, silyl group, substituted silyl group, halogen atom,
acyl group, acyloxy group, imino group, amide group, imide
group, monovalent heterocyclic group, carboxyl group,
substituted carboxyl group, and cyano group. Moreover, when
the substituent exists in plural, a plurality of them may
be the same of different.
Here, the alkyl group may be any of linear, branched
or ¢yclic, and usually has about 1 to 20 carbon atoms,
preferably 3 to 20, and specific examples thereof include

methyl group, ethyl group, propyl group, i-propyl group,

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



preferable. The al koxy group nmay be any of l|inear, branched or «cyclic, and
usually has about 1 to 20 carbon atoms, preferably 3 to 20, QpaEIH 4&7
exanpl es thereof include nmethoxy group, ethoxy group, propyloxy group,

I - propyl oxy group, butoxy group, i-butoxy group, t-butoxy group,

pentyl oxy group, hexyloxy group, cyclohexyloxy group, heptyloxy group,
octyl oxy group, 2-ethyl hexyloxy group, nonyloxy group, decyloxy group,

3, 7-di met hyl octyl oxy group, |auryloxy group, trifluoromethoxy group,

pent af | UOLQE] BRX¥y1952HAp , PREDLYSr 6RBLSXY 0@t UP grideif,| Yolkahgexgroup,
perfl uorooctyl group; ne?hoxyne hyl"oxy group, 2- nethoxyet hyl oxy group,

etc. Pentylgxy, 9h6HPL Be3MbOXMecgloURouRCt B, ox gyl o tihyrexy oxy
group, decyl oxy group, 3,7-dinethyloctyloxy group is preferable. The

al kyl t hi o1gagyp geyupe apyrofiokbhethylbuaoapedpentatitdroetayd usual 'y has
about 1 to 20 carbon atons, preferably 3 to 20. Specific exanpl es thereof

i ncl ude gebuyl t peofyuonpbueyhyl peird lgoaohexyiogyiotm .o pgrdlworicogiydpyl t hi o
group, butylthio group, i-butylthio group, t 4 27 February 2007 butylthio
group, pegtyuphi etgroBpntidxyicohpo fesyp, geptipohegfivilhigrogrouE,- heptyl thi o
group, octylthio group, 2- ethyl hexylthio group, nonylthio group, decylthio
group, 3evhyihexy}l groybt hdecylodpoubauBy 7t iilBedhyihect vl iFower difet hyl t hi o
group, etc. Pentglthio group, hexylthio group, octylthio group,

2- et hyl heRyeERFBPL4RouUp, decylthio

The alkoxy group may be any of linear, branched or
cyclic, and usually has about 1 to 20 carbon atoms,
preferably 3 to 20. Specific examples thereof include
methoxy group, ethoxy group, propyloxy group, i-propyloxy
group, butoxy group, i-butoxy group, t-butoxy group,
pentyloxy group, hexyloxy group, cyclcochexyloxy group,
heptyloxy group, octyloxy group, 2-ethylhexyloxy group,
nonyloxy group, decyloxy group, 3,7-dimethyloctyloxy group,
lauryloxy group, trifluoromethoxy group, pentafluoroethoxy
group, perfluorobutoxy group, perfluorohexyl group,
perfluorcoctyl group, methoxymethyloxy group, 2-
methoxyethyloxy group, etc. Pentyloxy group, hexyloxy
group, octyloxy group, 2-ethylhexyloxy group, decyloxy
group, 3,7-dimethyloctyloxy group is preferable.

The alkylthio group may be any of linear, branched or
cyclic, and usually has about 1 teo 20 carbon atoms,
preferably 3 to 20. Specific examples thereof include
methylthio group, ethylthio group, propylthio group, i-

propylthio group, butylthio group, i-butylthio group, t-



group, 3,7-dinmethyloctylthio group is preferable. The aryl group usually
has about 6 to 60 carbon atons, preferably 7 to 48. Specib’qhgﬁggpyﬁg
t hereof include a phenyl group, Cl-Cl2 al koxyphenyl group ?Cl-Cl nmeans
the nunber of carbon atomis 1 to 12), Cl-Cl2 al kyl phenyl group,

1- napht hyl group, 2-naphthyl group, 1-anthracenyl group, 2- anthracenyl
group, 9-anthracenyl group, pentafluorophenyl group, etc. Cl1-Cl2

al koxyphenyl group, and Cl-Cl2 al kyl phenyl group are preferable. The aryl

group is gAtgieAL6 gf@ﬁg,i Benthiehia BydupgeReatOfnis gewuyped froman
aromatic hydrocarbon. The aromati c hydrocarbon includes those containing

a condensggcibRgxyaBHibhgseuponhabhiyIghlivogebupnobetyfl thndependent 2benzene
rings or condensed rings bonded through a group such as a direct bond, a
vi nyl ene gtpi{phekyltheol gkeupSpaeniitaliby grexpnpliesydthCd- @r2ug.koxyphenyl

i ncl ude nethoxyphenyl, ethoxyphenyl, propyl oxyphenyl, i- propyl oxyphenyl,
but oxyphenyt ; dimbtheippheihyhiot grbupoxphemiithipegtplpxyphenyl ,

hexyl oxyphenyl, cycl ohexyl oxyphenyl, heptyl oxyphenyl, octyloxyphenyl, 2 5
27 FebruatyigDogromehbyhekjbogyptipnyetcnoRghsyythdrygrogdey 1thip

di met hyl octyl oxyphenyl, | auryl oxyphenyl, etc. Exanples of Cl1-Cl2

al kyl phengrogpeupctuithde aroﬁﬁth9rﬁﬁgﬁ}he§wéﬁb}°e9ﬁ9P§heﬁ?FW$QHhR

di met hyl phenyl group, propyl phenyl group, mesityl group, methyl ethyl phenyl
group, i-ﬁ¥639bpgeﬁyﬂlﬂﬁénﬁiosav}ﬁbﬁenyFoapoaﬁ,P%@f%rable-

The aryl group usually has about 6 to 60 carbon atoms,
preferably 7 to 48. Specific examples thereof include a
phenyl group, C;-Ci» alkoxyphenyl group (C;-C;» means the
number of carbon atom is 1 to 12), C;-C;; alkylphenyl group,
1-naphthyl group, 2-naphthyl group, l-anthracenyl group, 2-
anthracenyl group, 9-anthracenyl group, pentafluocrophenyl
group, etc. C;-Ci, alkoxyphenyl group, and C;-Ci» alkylphenyl
group are preferable. The aryl group is an atomic group in
which a hydrogen atom is removed from an aromatic
hydrocarbon. The aromatic hydrocarben includes those
containing a condensed ring, and those containing two or
more of independent benzene rings or condensed rings bonded
through a group such as a direct bond, a vinylene group or
the like.

Specifically, examples of C;-C;; alkoxyphenyl include
methoxyphenyl, ethoxyphenyl, propyloxyphenyl, i-
propyloxyphenyl, butoxyphenyl, i-butoxyphenyl, t-
butoxyphenyl, pentyloxyphenyl, hexyloxyphenyl, cyclohexyl

oxyphenyl, heptyloxyphenyl, octyloxyphenyl, 2-




but yl phenyl group, t-butyl phenyl group, pentyl phenyl group, isoanyl phenyl
group, hexyl phenyl group, heptyl phenyl group, octylphenyl »850HRm 2007
nonyl phenyl group, decyl phenyl group, dodecyl phenyl group, etc. The

aryl oxy group usually has about 6 to 60 carbon atons, preferably 7 to 48.
Speci fic exanpl es thereof include a phenoxy group, Cl-Cl2 al koxyphenoxy
group, Cl-Cl2 al kyl phenoxy group, 1-naphtyl oxy group, 2-naphtyloxy group,
pent af | uoro phenyl oxy group, etc. Cl-Cl2 al koxyphenoxy group, and Cl-Cl2
al kyl pheneklyyihesplaxepherfe| abbryloSpphehit , edanplegsyof 3CT-C12

al koxyphenoxy group include a nethoxyphenoxy group, ethoxyphenoxy group,
propyl oxygheatikylogtplpxypPhenphpy| dayprénsyphgnylp, ebat. oxyphenoxy group, i-
but oxyphenoxy group, t-butoxyphenoxy group, pentyl oxyphenoxy group,

hexyl oxyphenoxExampLps ofy€l thexglbxyphenykydgpuppingépdel axyphenoxy group,
oct yl oxyphenox groui 2- et hy Ihexxloxyphenox group nonyl ox phenoxy
group, dé%??%&i@%@hﬁ yI5PeRp, eBhy PHPHﬁ%h?FBEPyI@%?ﬁﬁéﬁé?éeay

| aur yl oxyphenoxy grou etc. Specific exanples of Cl-Cl2_al k henoxy group
i ncl ude r‘?“/PF ?RY {Pbepyl Sr%PhyT‘ﬁﬁéﬁnEygﬁPHBp, “‘@FHWﬁﬁB&&B%}e §¥dup,

et byl ot T PRRHok PR BIHERE 3%#8%€$%Znﬁa§zr8ms‘°’ bAEGFBhenoxy oroup. o T

e PTETEABLYE: okl YL PHEO 85B BB HRRSIR KR,

OCtylphenfggémylphenyl group, hexylphenyl group, heptylphenyl group,
octylphenyl group, nonylphenyl group, decylphenyl group,
dodecylphenyl group, etc.

The aryloxy group usually has about 6 to 60 carbon
atoms, preferably 7 to 48. Specific examples thereof
include a phenoxy group, C;-C;; alkoxyphenoxy group, C,-Ci.
alkylphenoxy group, l-naphtyloxy group, 2-naphtyloxy group,
prentafluoro phenyloxy group, etc. C;-C,; alkoxyphenoxy
group, and C;-C;»> alkylphenoxy group are preferable.
Specific examples of (;-C,;; alkoxyphencoxy group include a
methoxyphenoxy group, ethoxyphenoxy group, propyloxyphenoxy
group, i-propyloxyphenoxy group, butoxyphenoxy group, i-
butoxyphenoxy group, t-butoxyphenoxy group,
pentyloxyphenoxy group, hexyloxyphenoxy group,
cyclohexyloxyphenoxy group, heptyloxyphenoxy group,
octyloxyphenoxy group, Z2Z-ethylhexyloxyphenoxy group,
nonyloxyphenoxy group, decyloxyphenoxy dgroup, 3,7-
dimethyloctyloxyphenoxy group, lauryloxyphenoxy group. etc.

Specific examples of C,-C;; alkylphenoxy group include




group, nonyl phenoxy group, decyl phenoxy group, dodecyl phenoxy group, etc.
The arylthio group usually has about 6 to 60 carbon atons,, ﬁ%ﬁﬁﬁ&ﬁ@@@77 to
48. Specific exanpl es thereof include a phenylthio group, CIl-C

al koxyphenyl thi o group, Ci1-Cl12 al kyl phenylthio group, 1- naphthylthlo
group, 2- naphthylthio group, pentafl uorophenylthio group, etc. Cl-Cl2

al koxy phenylthi o group, and Cl1-Cl2 al kyl phenylthio group are preferable.
The aryl al kyl group usually has about 7 to 60 carbon atons, preferably 7
to 48. Specméihykphapbeg gheupof ethyipudeoayphenyb- Ci@e2hyllphengryup,
Cl-C12 al koxyphenyl - C1- C12 al kyl group, Cl-Cl12 al kyl phenyl - Cl1-C12 al kyl
group, 1l-gnaphtybr@iyQiRenbkyl gypopp, 123ngphrymeChyCpRenbkyl 9gosbp, etc.
Cl- Cl12 al koxy phenyl -Cl1-Cl12 al kyl group, and Cl-Cl2 al kyl phenyl - Cl-C12

al kyl gr ongpthyéephelphahpxy Fheun:yh-RFRBYYPHELBAFYUSILAMPY has about 7 to 60
carbon atons, preferably 7 to 48. Specific exanples thereof include

phenyl - C1DQEElE£R6Q¥Ygﬁ699§ siichua¥lRhpREKY| HECHBxY t -§HEUPPRERENYI et hoxy
group, phenyl butoxy group, 7 27 February 2007 henyl pent yl oxy group,

phenyl hex§¥e%p - gP%Hbleh%ﬂ9¥Yh€599Pox}sBPBﬁﬁPhEEQﬁYIQEPVPoxy group, etc.

Cl-Cl2 al ko henyl - C1- C12 a] ko Cl-Cl2 al k h -0 -Cl12 alko
group, 1-R %§§¥§? ¥¥19T3 Rox eB%%ﬁg,eﬁgﬁXpﬁF9P961° ¥¥Rp§9é8 XY group, etc?(y

Cl-Cl2 al koxy hen 1-C12 al koxy grqu nd C1- | kyl phenyl - Cl1-C12
al koxy gr%ﬁ% é i%?%ﬁ?% gro¥p, deBy1pAtfoxy 8}%u%,

dodecylphenoxy group, etc.

The arylthio group usually has about 6 to 60 carbon
atoms, preferably 7 to 48. Specific examples thereof
include a phenylthio group, C;-Ci» alkoxyphenylthio group,
C1-Ci2 alkyl phenylthio group, 1l-naphthylthio group, 2-
naphthylthio group, pentafluorophenylthio group, etc. C;-Ci»
alkoxy phenylthio group, and C;-C;» alkyl phenylthio group
are preferable.

The arylalkyl group usually has about 7 te 60 carbon
atoms, preferably 7 to 48. Specific examples thereof
include a phenyl-C,;-C;; alkyl group, C;-C;; alkoxyphenyl-C;-
Ci» alkyl group, C;-C;, alkylphenyl-C,-Ci, alkyl group, 1-
naphtyl-C;~C;, alkyl group, 2-naphtyl-C,-C;; alkyl group,
etc. C;~C;; alkoxy phenyl-C;-C;; alkyl group, and Ci1-Ci:
alkylphenyl-C;-C;, alkyl group are preferable.

The aryl alkoxy group usually has about 7 to 60 carbon
atoms, preferably 7 to 48. Specific examples thereof
include phenyl-C;-C;, alkoxy groups such as a phenylmethoxy

group, phenylethoxy group, phenylbutoxy group,




The aryl al kylthio group usually has about 7 to 60 carbon atons,

preferably 7 to 48. Specific exanples thereof include a phemunlaly S&
al kylthi o group, Cl-Cl2 al koxyphenyl- Cl1-Cl12 al kylthi o group, Cl-CiZ

al kyl phenyl - C1-C12 al kylthio group, 1-naphtyl-Cl-Cl12 al kylthio group,
2-naphtyl -C1-C12 al kylthio group, etc. Cl1-Cl2 al koxyphenyl - Cl1-C12

al kylthio group, and Cl1-Cl2 al kyl phenyl - C1-C12 al kylthio group are
preferable. The aryl al kenyl group usually has about 7 to 60 carbon atons,
pr ef er abl phZnydpdB8tySpegi iroupxappesylhkaydoky gmolpde phepiydnyl - C2- C12

al kenyl group, Cl-Cl12 al koxyphenyl - C2-Cl12 al kenyl group, Ci1-Cl2

al kyl phenpeptglcs? arkenyl pheoupoxtylazphoyoup2- €t al ken§iz group,

2- naphtyl - C2-C12 al kenyl group, etc. Cl1-Cl2 al koxyphenyl - C2-C12 al kenyl
group, andllpxypienglk(l-Ghea}kory- EIQUQI:kSmyq:lzgraé%ﬁl&P@“ﬁrléﬁerﬁbd e. The
aryl al kynyl group usually has about 7 to 60 carbon atons referably 7 to
48. Speci FXEOEXaﬁﬁPEE:t heR@BRtYLnEr tehe BLPRENYOTEIPE1Z &) H-Grobiw

g?kCHZ alkox%ghengl- C2-C%2 glKggyl 3ro§g Cl-g%Z:ﬁlk I %%%%[-C2iF12
ynyl gPOEP=EY IEAEBht §ECcoCer@aPhPRFYPYRBYEE o fitp IEPFPL| kynyl 8
27 FebruatyZ00 SLUB, Sheny FLeCIE SLiRaNaebule L Ay r oup. anc
o100, 1040 TORES ARy UG, SURYR ULED IS0 DRSS WS |
heterocycllfyof’ QBms TNEr8EK¥Lb 0P 1oARY]. BpRLRF1RM ¥hdlipile sOTtRldRe o
include a phenyl-C;-C;; alkylthio group, C;-C;; alkoxyphenyl-
C:-Ci, alkylthio group, C;-C;; alkylphenyl-C;-C;; alkylthio
group, l-naphtyl-C;-C;» alkylthio group, 2-naphtyl-C;-Ci
alkylthio group, etc. C;-C;; alkoxyphenyl-C,;-C,» alkylthio
group, and C;-C;; alkylphenyl-C;-C;; alkylthio group are
preferable.
The aryl alkenyl group usually has about 7 to 60
carbon atoms, preferably 7 to 48. Specific examples thereof
include a phenyl-C,-C.; alkenyl group, C;-C,; alkoxyphenyl-
C,-Cy; alkenyl group, C;-C;» alkylphenyl-C,-C,; alkenyl group,
l-naphtyl-C,-C;; alkenyl group, 2-naphtyl-C,-C:»; alkenyl
group, etc. C;-C;; alkoxyphenyl-C,-C;; alkenyl group, and Ca-
Cy; alkyl phenyl-C;-C;; alkenyl group are preferable.
The aryl alkynyl group usually has about 7 to 60
carbon atoms, preferably 7 to 48. Specific examples thereof
include a phenyl-C,-Cy» alkynyl group, C;-C;; alkoxyphenyl-
C,-Cy2 alkynyl group, C:-Ci; alkylphenyl-C,;-C;; alkynyl group,

l-naphtyl-C,-C;; alkynyl group, 2-naphtyl-C,-C;» alkynyl




nonoval ent heterocyclic group may have a substituent. The nunber of carbon
atoms is usually about 1 to 60 without including the carbon LA, 8ot he
substituent, and preferably 2 to 48. Specifically exenplified are: a

met hyl am no group, dinethyl am no group, ethylam no group, diethylam no
group, propyl am no group, dipropylamno group, i-propylamno group,

di i sopropyl am no group, butylam no group, i- butylam no group, t-butylam no
group, pentylam no group, hexylam no group, cyclohexylam no group,

hept yl ani googpouptc. oCiyCanmaihkogypbpny2-€th§ihedklyngili grogipou@ndn@ay! ani no
group, decyl am no group, 3,7-dinethyloctyl am no group, |aurylam no
group, cyCi:opdiyyipdvenyd -§ho0p, aldyoydl grenpy land morefreaglRleycl ohexyl am no
group, dicycl ohexylam no group, pyrrolidyl group, piperidyl group,
ditrifluoronetByeasihatitotipd phéngl gasiipomgabgpan @maRengramten ¥hgicdup,

Cl- C12 al koxyphenyl am no group, di(Cl- Cl2 al koxyphenyl)am no group,

di (C1- Clzh%ﬁk??epﬂ§n9W?aﬁ¥H§t1§PSHéS sehgphed AFPRoagr GeY 12 9 R-y| ami no
group, pentafl uorophenyl am no group, pyridylam.no group, 9 27 February
2007 pyr?ﬂéilﬂﬁ?%ﬂ?nBrgiﬁﬁbYlpQFPHdePﬁnWHﬂoﬁP&GBt B?F&f?FgﬁﬁﬁG group,
triazyl am no gr Cl- C12 al kyl am no

al koxyphe%?%l B8 aPRYL ar g, 681 BrotRs #@F‘Rkﬁeﬁwu@z efz
alkylan1no gr ﬁ ﬁC%ﬁCHZ aikox heny%a01 Cl% aalsk %a%lgo

di (C1- CLFPRYT TRTyCLRy PR ARPIBRY gPEYS, 2L SRESHAT Bt C

al kyl am nr?ur%gypofz %ﬂla%sc% usually about 1 to 60 without

including the carbon atoms of the substituent, and
preferably 2 to 48.

Specifically exemplified are: a methylamino group,
dimethyl amino group, ethylamino group, diethylamino group,
propyl amino group, dipropylamino group, i-propylamino
group, diisopropylamino group, butylamino group, i~
butylamino group, t-butylamino group, pentylamino group,
hexylamino group, cyclohexylamino group, heptylamino group,
octylamino group, 2-ethylhexyl amino group, nonylamino
group, decyl amino group, 3,7-dimethyloctyl amino group,
laurylamino group, cyclopentylamino group,
dicyclopentylamino group, cyclohexylamino group,
dicyclohexylamino group, pyrrolidyl group, piperidyl group,
ditrifluoromethylamino group, phenyl amino group,
diphenylamino group, C;-C;; alkoxyphenylamino group, di(Ci-
Ci2 alkoxyphenyl)amino group, di(C,;-C;; alkyl phenyl)amino
group, l-naphtylamino group, 2-naphtylamino group,

pentafluorophenylamino group, pyridylamino group,




al kyl am no group, etc. The substituted silyl group nmeans a silyl group
which has 1 to 3 substituents selected froman alkyl 9r0“2%F@6ﬁ%wy2ﬂb9Up1
aryl al kyl group, or nonoval ent heterocyclic group. The nunber of “carbon
atons is usually about 1 to 60, and preferably 3 to 48. The al kyl group,
aryl group, arylal kyl group, or nonoval ent heterocyclic group may have a
substituent. Specifically exenplified are: a trinethylsilyl group,
triethylsilyl group, tripropylsilyl group, tri-i-propyl silyl group,

di net hyl -pypt @pyimylamigs ogpoudi ebPyimidplenyho §irbyp, p9wAzylamino
t-butylsilyldimethylsilyl group, pentyldinmethyl silyl group,

hexyl di meghyhsi | ytiazyupamihepyybdp pephghgll gl -onoapkydeimyhdi gebhpl, si |yl
group, 2- ethyl hexyl-dinethylsilyl group, nonyldinethylsilyl group,

decyl di me€imf:si d3koxymiueny B Tr-dhees by bamihe dgmethyl €116l agkplp,

| auryl di met hyl silyl group, phenyl-Cl1-Cl12 al kylsilyl group, Cl-Cl2

al koxyphepygnG1=-GrZal &3k gl aningr aopup C14CI2: -Gl kgt shunphetyl €2~ Glkyl si | yl
group, 1-naphtyl-Cl1-Cl2 alkylsilyl group, 2-naphtyl-Cl-Cl12 al kylsilyl
group, pheHsFL i@ﬂigw PR W Q%Tclclamlahﬁmfg'rﬁm%l glLkyll) gnang,

triphenylsilyl group, tri- p-xylylsilyl group, tribenzyl silyl group,
di phenyl r%‘f?i%lﬂ’ s%ﬂg@mlpjcr-cbat‘%]‘aYbWéwv g}”qnyp,g?oﬂgphtyl—g &

di met hyl pheny] siJyl group, etc. As the hal ogen atom a fluorine atom
chlorirma%Ek##am%ﬁ§né%ﬁyéhcﬁﬁcaﬂd an i odine atomare exenplified.

The substituted silyl group means a silyl group which
has 1 to 3 substituents selected from an alkyl group, aryl
group, arylalkyl group, or monovalent heterocyclic group.
The number of carbon atoms is usually about 1 to 60, and
preferably 3 to 48. The alkyl group, aryl group, arylalkyl
group, or monovalent heterocyclic group may have a
substituent.

Specifically exemplified are: a trimethylsilyl group,
triethylsilyl group, tripropylsilyl group, tri-i-propyl
silyl group, dimethyl-i-propylsilyl group, diethyl-i-propyl
silyl group, t-butylsilyldimethylsilyl group,
pentyldimethyl silyl group, hexyldimethylsilyl group,
heptyldimethylsilyl group, octyldimethylsilyl group, 2-
ethylhexyl-dimethylsilyl group, nonyldimethylsilyl group,
decyldimethylsilyl group, 3,7-dimethyloctyl-dimethylsilyl
group, lauryldimethylsilyl group, phenyl-C;-C;; alkylsilyl
group, C;-C;, alkoxyphenyl-C;-C,; alkylsilyl group, C;-Cia
alkylphenyl-C;-C;; alkylsilyl group, l-naphtyl-C;-Ci,

alkylsilyl group, 2-naphtyl-C;-Ci; alkylsilyl group, phenyl-
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The acyl group usually has about 2 to 20 carbon atons, preferably 2 to 18.
Speci fic exanpl es thereof include an acetyl group, propionylregrRuP2007
butyryl group, isobutyryl group, pivaloyl group, benzoyl, trifluoroacetyl
group, pentafluorobenzoyl, etc. The acyl oxy group usually has about 2 to
20 carbon atons, preferably 2 to 18. Specific exanples thereof include an
acet oxy group, propionyloxy group, butyryloxy group, isobutyryloxy group,
pi val oyl oxy group, benzoyloxy group, trifluoroacetyl oxy group,

pent af | uoCoh@nzaykgyimgtbypsidyd. gtoapi, ntrdphpeoayp shdylalgeoap? ttei20 car bon
atons, preferably 2 to 18. Specific exanples thereof include the groups
repr esent paxpyyibelidl bowing stribenaydl sfidydulbbzeup.and the |ike. 11 27
February 2007 N~Me N'C N ,Nve ,"-"N/\ ,".N,,~N-"N,,~O 11~ N\yMe N\ N\
,-~N\ \ /dfpbenrkinZhbyasidrlgoseppus tabliyAddpaesyl Sidyl2@reaPhon at oms,
preferablg_z to 18. Specific exanples thereof include fornmam de group,

acet ani dedgmnetbylphepréaimlde 9§PYEp, eBGtyro anmi de group, benzani de group,
trifluoroacetam de group, )
di acet ani de grBEthGiBﬁgﬁﬂéanﬁaémgréuﬁ}“OJFBGt
group,

pentafluorobenzanide?%roup, di f.or mam de group,

8%m G8L9E3RS, adiOBenzani de

bromine atom, and an iodine atom are exemplified.

The acyl group usually has about 2 to 20 carbon atoms,
preferably 2 to 18. Specific examples thereof include an
acetyl group, propionyl group, butyryl group, isobutyryl
group, pivaloyl group, benzoyl, trifluoroacetyl group,
pentafluorobenzoyl, etc.

The acyloxy group usually has about 2 to 20 carbon
atoms, preferably 2 to 18. Specific examples thereof
include an acetoxy group, propionyloxy group, butyryloxy
group, isobutyryloxy group, pivaloyloxy group, benzoyloxy
group, trifluorocacetyloxy group, pentafluorobenzoyloxy
group, etc.

The imino group has about 2 to 20 carbon atoms,
preferably 2 to 18. Specific examples thereof include the
groups represented by the following structural formulae,

and the like.




ditrifluoroacetam de group, dipentafl uorobenzam de group, etc. The imde
group usually has about 2 to 60 carbon atons, preferably 3-tQ,48,, Specific
exanpl es thereof include the groups shown bel ow. 12 27 February 2b07 00
OO-NN/ -NO/ N O0OOpO -NN, MM-N/ N OOOOOpOOO -N
NM -N-/ -NNN-/" 000OOO0A nDnovaIent het er ocyclic group neans an
atomc group in which a hydrogen atomis renoved froma heterocyclic
conmpound, and usually has about 4 to 60 fE:bon atons, preferably 4 to 20.

The carbon atops oft subst i € ot Qaynpgvgmittm; er of
car bon at 6ns Nof N%ﬁ?er-cyﬁ%ﬁé/;ro p"” The “het®r oéycli € cohpound neans an
organi ¢ conpou 'V|ng |I|c st ure in which at |east one

het er oat om.suck OxXMger ul f ue, ogen, ph hor u haron, etc. is
cont ai ned |nNthe cycl structur@ as t he elfjfﬁiiﬁther t carbon at ons.

NeMe NS~ JW

v r ﬁ S
o e z‘

The amide group usually has about 2 to 20 carbon
atoms, preferably 2 to 18. Specific examples thereof
include formamide group, acetamide group, propioamide
group, butyro amide group, benzamide group,
trifluorcacetamide group, pentafluorobenzamide group,
diformamide group, diacetamide group, dipropicamide group,
dibutyroamide group, dibenzamide group,
ditrifluoroacetamide group, dipentafluorobenzamide group,
etc.

The imide group usually has about 2 to 60 carbon
atoms, preferably 2 to 48. Specific examples thereof

include the groups shown below.
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Speci fic exanples thereof include a thienyl group, Cl1-Cl12 alkylthienyl
group, pyroryl group, furyl group, pyridyl group, Cl1-Cl2 alkylpwyri gz
group, piperidyl group, quinolyl group, isoquinolyl group, etc. I enyl
group, 13 27 February 2007 C1-Cl12 al kylthienyl group, pyridyl group, and
Cl-C12 al kyl pyridyl group are preferable. The substituted carboxyl group
usual |y has about 2 to 60 carbon atons, preferably 2 to 48. The
substituted arboxylogroup neans @ carboxyh group having a substituent

such as an al Ryl group | group group, or nonoval ent
heterocycllgﬂgr up. —S¢ examp\ es i n¢l ude a net hoxycar bonyl
group, ethoxycarbonyl ‘gro pr op oup, i -propoxycarbonyl

group, butoxycarbonyl group, i -bu group, t- butoxycarbonyl
group, pentylgxy carbogyl group, exyl oxycar gonyl group, cycl ohexyl oxy

car bonyl group oxycar bonyl J on car bonyl group, 2-
et hyl hexyl oxygar g oup, m/l 0 @ cyI oxycar bonyl
group, 3,7-di metnylLe oxycar bonyl oode xycarbonyl group,

¥| group, pen,afluoroe;hoxycarbonyl group,
perfluorobuboxy caerﬁy groyp, perfl orohexyboxycarbogyl group, perfluoro

oct yl oxycar bany pheno \caf-ony' gr oup, ¥, napht oxycar bonyl group,
pyri dyl oxyecg it I ky], ‘ ryl ~group,
aryl al kyl grpup ic gr Ve a substituent.
The
0 ol

0

N

N

J

0

A monovalent heterocyclic group means an atomic group
in which a hydrogen atom is removed from a heterocyclic
compound, and usually has about 4 to 60 carbon atoms,
preferably 4 to 20. The carbon atoms of the substituent are
not counted as the number of carbon atoms of the
heterocyclic group. The hetercocyclic compound means an
organic compound having a cyclic structure in which at
least one heteroatom such as oxygen, sulfur, nitrogen,
phosphorus, boron, etc. is contained in the cyclic
structure as the element other than carbon atoms.

Specific examples thereof include a thienyl group,
C1-Cy2 alkylthienyl group, pyroryl group, furyl group,
pyridyl group, C;-Ci> alkylpyridyl group, piperidyl group,

guinolyl group, isoquinolyl group, etc. A thienyl group,



carbon atons of this substituent are not counted as the nunber of carbon
atons of the substituted carboxyl group. In the above exa

substituents, the substituent containing an al kyl chain ggz%gg%?ﬁggz, 14
27 February 2007 branched or cyclic one, or the conbination thereof. As
the alkyl chain which is not |linear, exenplified are isoanyl group,

2- et hyl hexyl group, 3,7-dinethyloctyl group, cyclohexyl group, 4-Cl-Cl2

al kyl cycl ohexyl group, etc. Moreover, two al kyl chain ends nay be

connect edc i@, o TR@L L1 i gy 1 Fgir bl Npyeidget fybupr &hdyl, a5 ,aapryl of said
al kyl chain may be replaced by a group containing a hetero atom or a

met hyl orpetidyl gyoep Winte hpresfsodistéet uted wwth one or nore fluorine
atons. Here, as the hetero atom an oxygen atom a sulfur atom a nitrogen
atom etc. arellexenpstiwated Foarbhexybreroup udeakbkunphesabdusubstot uents
containing an aryl group or a heterocyclic group, they may have one nore
or nore stbstarhemtatomgmgreferablyicl uresid epfeeepagtbyutednul ae (2-1) to
(2-5), concrete exanples in case of X=S include the followings. SSS FF
Cl C S ®DEgHh ATBHL MEYHL 70 COSrM7y Ve uls heging sa 2gukehi idejt 2007

such as an alkyl group, aryl group, arylalkyl group, or
monovalent heterocyclic group. Specific examples thereof
include a methoxycarbonyl group, ethoxycarbonyl group,
propoxycarbonyl group, i-propoxycarbonyl group,
butoxycarbonyl group, i-butoxycarbonyl group, t-
butoxycarbonyl group, pentyloxy carbonyl group,
hexyloxycarbonyl group, cyclohexyloxy carbonyl group,
heptyloxycarbonyl group, octyloxycarbonyl group, 2-
ethylhexyloxycarbonyl group, nonyloxycarbonyl group,
decyloxycarbonyl group, 3,7-dimethyloctyloxycarbonyl group,
dodecyloxycarbonyl group, trifluoromethoxycarbonyl group,
pentafluoroethoxycarbonyl group, perfluorobutoxy carbonyl
group, perfluorohexyloxycarbonyl group, perfluoroc
octyloxycarbonyl group, phenoxycarbonyl group,
naphtoxycarbonyl group, pyridyloxycarbonyl group, etc.
Here, the alkyl group, aryl group, arylalkyl group, or
monovalent heterocyclic group may have a substituent. The
carbon atoms of this substituent are not counted as the
number of carbon atoms of the substituted carboxyl group.
In the above examples of substituents, the

substituent containing an alkyl chain may be linear,
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s\ ss (C5Hu)2N N(C5H u)2 Ph Ph PhO OPh s S PhS SPh Ph2N NPh2 Ph3Si
SiPh3 S SS \ Bn Bn BnO OBn BnS SBn sBn2N NBn2 Bn3Si Si Bng @udalsrody: » ~1y
SSS AcO CAc N -N~NN=\ Ph "Ph Ph Ph s s S Il I I Ac2N NAc2 Ph Ph Ph
Ph NC CN OC8Hn OC8H17 dN1 ~N C8H170 OC8Hn C8H170 OCBH17 C8H17Q COCBH17
OC8H17 OC8H17 C8H170 OCBH17 t6 27 February 2007 C3H170 OC8H17 | B S/ | |~
S~ 1 ~ S C8BHL7OOC8HL17

branched or cyclic one, or the combination thereof. As the
alkyl chain which is not linear, exemplified are isoamyl
group, 2-ethylhexyl group. 3,7-dimethyloctyl group,
cyclohexyl group, 4-C;-C;: alkylcyclohexyl group, etc.
Moreover, two alkyl chain ends may be connected to form a
ring. Furthermore, methyl or ethyl as a part of said alkyl
chain may be replaced by a group containing a hetero atom,
or a methyl or ethyl group which is substituted with one or
more fluorine atoms. Here, as the hetero atom, an oxygen
atom, a sulfur atom, a nitrogen atom, etc. are exemplified.
Furthermore, in the examples of substituents containing an
aryl group or a heterocyclic group, they may have one more
or more substituents.

Among the structures represented by formulae (2-1} to

(2-5), concrete examples in case of X=S5 include the

followings.
S S S
F F Cl Cl
S s s
o
\
CgHy7 CgHiz  Cg4Hy,0 OGgHi;  Me,Si SiMe,



C8H170 OC8H17 I/ ~I NS NSNNSN OCBHL7 OC8HL7 OC8HT7 OC5H17 S S S S
SHHOO Amng the structures represented by fornulae (2-h)g 22&)
concrete exanples in case of X=0 include the follow ngs. f%; Zeifﬂge%ruary
2007 0 0 0 -OC CBHn C8H17 CSHti CSHii A OHR1 CIOR1 0 0 0 C9HPO O00H17
C5H110 OC5HLI C OH210 OO OH21 01 01 O C8HpS SC8H17 CSH11S SCSHu C10H21S
SCCOH221 00 0000000000 CAHO CAH9 C8HL70 OCOH1L7 C4HOO OCC4Hy 0 O

0 CAH9 CAHO COHL70sOCBHL7 CAHOO OCAHQ, 18 27 February 20Q7 0 0 O
( C5HL1) 2N u.-@» @ PhO OPh , O
Ph Ph.

ﬁ

(CsHq )N N{CsHy1)2 PhQ OPh

PhS SPh FPhaN NPhy PhzSi SiPhg

OCghy;  OCgHy

o=
N
\

=z

CgH470 OCgHy7 CgH470 OCgH:7

T pag
CBH-‘*;O OCBH17

OCgH;7 OCgH47 CgH¢70 OCgHy7

L6



OO0OO0O Ili Ii PhS SPh Ph2N NPh2 Ph3Si SiPh3 O OO0 114 Bn Bn BnO OBn BnS SBn
OOO0Ix a-::07 oc |, Yo Bh2N NBn2 Bn3Si SiBh3 O0 O -" é% Od\gN:\
Ph "Ph Ph/ Ph OO ol j -~1 _ ~1 1 Ac2N NAc2 Ph Ph Ph Ph(? %gr)[\% NC CN
OCBH17 OC8Hy7 (OCOH17 OC8H17 OC3H17 OC8H17 0 CBHnO CCaHt7 O -0 OC5HL7
OC8H17 OCBHl7 OCBH17 19 27 February 2007

CgH170 OCBH17
5

CgH17O O OCyH;7 O O O
CgH¢70 OCgH47 O O I I

N N
| ”;
TQT W S

OCgHy7  OCgHy7 OCgH17  OCgHy7
S S
By [ 3 m
S S N N
H H

Among the structures represented by formulae (2-1) to
(2-5), concrete examples in case of X=0 include the

feollowings.
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OC8H17 OCBH17 0 \ Op C8HL70lI OC8H17 OC8HL7 I / \ I N O/ I I NN O NI |
NN ONI OC8HL7 OC8H17 OCBH17 OCBHL7 | / \ OOO/ ~J S SHddrarProdn t he
formul ae, Me represents a nethyl group, Ph represents a phenyl group, Bn
represents a benzyl group, and Ac represents an acetyl group. As for the
above formulae, in view of inproving the solubility of polyner conpound,

changi ng the wavel epgth of |ight-enisg on, and inproving ghe efficiency of
li ght- emissi on i|ref er abl @ t]romati c ri @ te ubsti t uent
sel ected from an-alky Q¥ OND, al koxy-groupy . gl kyl t hi o JwzarLyl group,

‘ B, aryta Lf‘);g“"'m

aryl oxy group? ‘arylthio gfoldp, arylalkyl grou koxy grodi
aryl al kylthio group, arylal kenyl group, arylal kynyl group, am no group,

substituted am no.groeup, silyl group, sobstituted silyl group, hal ogen
atom acyl gr ogr oup, i am de @ m @ group,
monoval ent hef groeycli Qe Eqpr y 200 QYR | CBF RO 9FOUR. .

substitut ed carboxyl group,’ and®d¢yano group.

Si®

CgHi7S SCyHi7  CsHy48 SCsHi1 CyoHxS SCigH24

O O
LT L I
) O o) O o O

I

CaHo CyHy  CgHy70 OGCgH;, CaHoO OC4Hg

OCgHy7 CaHgO OC,Hg
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Anmong them an al kyl group, al koxy group, alkylthio group, aryl group,
aryl oxy group, arylthio group, arylalkyl group, arylalkoxy 7Q%Bﬂﬂ 2007
aryl al kylthi o group, substituted am no group, substituted sil g%oup,
fluorine atom acyl group, acyloxy group, am de group, imde group,
nonoval ent heterocyclic group, carboxyl group, substituted carboxyl

group, and cyano group are preferable, and an al kyl group, al koxy group,
aryl group, aryl oxyogrqup, arylalkyl gqfup, aryl al koxy and
aryl al kyl t hi 07 gj nor e pr— T t he above 2-2) and
(2-3), th@ SYp ue ﬁng e o tute on an z at ons of

two benzen& 't ngs COﬂStItUtih@ztﬁ% condensedParomati B ing. In t Hhabove
formul ae (2-4) and (2-5), the substituents R7 to Rio nay substitute on any
carbon atons of two benzene rings constituting the condensed aronmatic

ring. 1In view of |nprOV|ng the solubility of polyner conpound changi ng
the wavel engt h Pgh ssi on,—3 A pivg 0
| i ght -em ssi on nr ef er abl e | : ) dl of formula

(2-2), e+f BB fornul a (3r8), I+j fePmul a
(2-5), are 1 or nore. Wien Rl exists in plural, a plurallty of them may be
the sane or different. As for R2, R3, R4, R5, R6 R7, R8, RO, 21 27
February 2007 and R13 mhen they exist in plural, respectively, a

plurality of he sane 000' fli ent.
BnO OBn BnS SBn
BnyN NEBn, Bn;Si SiBng

oo

N=— —N —N N=
PH PPl Ph
980 gap
— — Vi AN
NAC Ph
2 Ph oy Ph
0 0
B 7 N
L S, I
NC oN = — Sy
:\\ } ‘/\/ > OCgHy7 OCgH7
N —N
OCgHq7 OCgHy7 OCgHy7 OCgHy7

19



When X=S, anpong the repeating units selected fromthe above (2-1), (2-2),
(2-3), (2-4) and (2-5), the repeating wunit represented by @ﬁaﬁ“%%ﬁl) i's
preferable. Mreover, in formula (2-1), it is nore preferable

and/or R2 is an al kyl group having 3 or nore carbon atons, an al koxy group
having 3 or nore carbon atons, an alkylthio group having 3 or nore carbon
atons, an aryl group, aryloxy group, arylalkyl group, arylal koxy group,
aryl al kylthio group, or nonoval ent heterocyclic group. Wen X=0O, anong the
repeating units selected fromthe above (2-1), (2-2), (2-3), (2-4) and
(2-5), the repeabtpe, uncCiH;epresented by fornula (2-6) ie_preferable. O
(Rl)a (R)b (2-86) Jon the fornula < ¢ B
an al kyl group Y. oHps ving 3 or

nore carbon at@ns Ky i i ms, aryl
group, ar$Ebx§ g oup, a | thio
group, and nonoY&sént . heat i ng
units represented by the above formulae (2-1) to ly 1% by

nol e or 22 27 February 2007 nore and 100% by nole or less. Wien X=S, it is
preferably 20%)q§ nole or nore, and norge preferably 3096b¥Jn06e or nore
and 90% by XS (N p ably N

™ X
OCgHy7z  OCgH;7 OCgH7z  OGCgHys O O
O 0 0
88 BYa T
S S H H O 0O

A\

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

As for the above formulae, in view of improving the
solubility of polymer compound, changing the wavelength of
light-emission, and improving the efficiency of light-
emigsgion, it is preferable that the aromatic ring has a
substituent selected from an alkyl group, alkoxy group,
alkylthio group, aryl group, aryloxy group, arylthio group,
arylalkyl group, arylalkoxy group, arylalkylthio group,
arylalkenyl group, arylalkynyl group, amino group,
substituted amino group, silyl group, substituted silyl
group, halogen atom, acyl group, acyloxy group, imino

group, amide group, imide group, monovalent heterocyclic
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10% by nol
nmol e or nore and 90% by nole or less. In view of inproving 34 H:85G206€

i ntensity,

e or nore and 100% by nole or less, and nore preferably 50% by

when a copol ynmer consisting of repeating units represented by

one of formulae (2-1) to (2-5), and the repeating units have only t

structure

of either X=S or X=O, it is preferable that the repeating

are two or nore nononers having different kinds of substituents. The
pol ymer conpound of the present invention is preferably a copolynmer which
cont ai ns tdmupepemsnbikinidrodiayisigh st 1 tictad ecatbdbel adpovep f canmal a (2-1),
(2-2), (2-3), (2-4) and/or (2-5), and one or nore of the other repeating
unit. Exanptees gfradpe ot her repeating unit than those represented by
formulas (2-1) to (2-5) preferably include the repeating units repre
by the bel ow f dmang (@M, dHrorahkwl (FPoud oradkexy Yrouwp . fatkyl Bhid) .
(3) -(Ar2-X1 Ar:- (4) -Ar4-Xz- (5) -X3- (6) In the formulae, Arl, Ar2,
Ar3, and APUDbprARYdntInemEh DY DR y 20othigdepeleryylakkakyl ene
group, a divalent heterocyclic group, or_ a divalent group having

net al - conIROEDst AFHGEIEOXYXHTONP . A HaBlkEgiieke iramh sHrepbhdesd | y
-CR11=CR12-,, -C C -N&E%g%ituor -(SLR14R15) k-. R11 and R12 repre%?n

amino group, ted silyl group, fluorine atom, acy
group, acyloxy group, amide group, imide group, monovalent
heterocyclic group, carboxyl group, substituted carboxyl
group, and cyano group are preferable, and an alkyl group,
alkoxy group, aryl group, aryloxy group, arylalkyl group,
arylalkoxy group, and arylalkylthic group, are more
preferable.

In the above formulae (2-2) and (2-3), the
substituents R; to Rs; may substitute on any carbon atoms of
two benzene rings constituting the condensed aromatic ring.

In the above formulae (2-4} and (2-5), the
substituents R; to Riq may substitute on any carbon atoms of
two benzene rings constituting the condensed aromatic ring.

In view of improving the solubility of polymer
compound, changing the wavelength of light-emission, and
improving the efficiency of light-emission, it is
preferable that a+b of formula (2-1), c+d of formula (2-2),
e+f of formula (2-3), g+h of formula (2-4), and i+j of
formula (2-5), are 1 or more.

When R; exists in plural, a plurality of them may be

the same or different. As for Rg, R4, R4, R5, R&, R',', Rsg, Rg,
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I ndependently a hydrogen atom al kyl group, aryl group, nonoval ent
het erocycl i c group, carboxyl group, substituted carboxyl P70k ru Ry 26YAN0
group. R13, R14, and R15 represent each independently a hydrogen atom
al kyl group, aryl group, nonoval ent heterocyclic group, arylalkyl group,
and substituted am no group. ff represents an integer of 0-2. k
represents an integer of 1-12. Wen Rl11l, R12, R13, Rl14, and RI15 exist in
plural, respectively, a plurality of themnmay be the sane or different. In
t he preserind mygntwiten they asyleneigrplyras, atespdoticelyoup i n which two
hydrogen atons are renoved from an aromatic hydrocarbon, and usually has 6
to 60 car pdmradtidoys ofpridfesr alalyy be ttdve? G amer won ddtfifregrerifthe aromati ¢
hydrocarbon al so includes those containing a condensed ring, and two or
nore of indepeidiem Xxénzemend rige arepeadridensed s meslasgrdbE ndm ddgh a
group such as a direct bond, a vinylene group or the like. As the arylene
group, ex@weivier i(&ct lar.e (Br@iyl dRe 3gr.odR - 4)f @ndex@mi)e, e rARSR bl |
napht hal enedi yl group (follomnng fornul as 4-13), anthracene-diyl group
(f ol | owi n§niforRiresentefoPy FogHeda (& '3)1) BFededahi ng for mul as
20-25), fluorene-diyl grou O||OWI n orrrul as 36-38 4 27 Fehruary 2007
ForH g o dhat i

t er phenyl Mt?lrﬂc’v&lrou&n( 2rdrhmul 1?6 "‘2’8:)e Pﬁﬁﬁ lol | owi ng
formul as A-BH til bene- g{iiéfol V\}ann 80 %8'5 b%xat ms
condensedr} k’ﬁpbﬁnﬂng? % EPEBW AP or nfif aB°28- §§f &t'c 2 RMBrig t hem
phenylenea%r HRoxy group having 3 or more carbon atoms, an alkylthio

group having 3 or more carbon atoms, an aryl group, aryloxy

group, arylalkyl group, arylalkoxy group, arylalkylthio

group, or monovalent heterocyclic group.

When X=0, among the repeating units selected from the
above {2-1), {(2-2), (2-3), (2-4) and (2-5), the repeating

unit represented by formula (2-6) is preferable.

(Ri)a (Ra)y
{2-6)

In the formula, R; and R, each independently represent an
alkyl group having 3 or more carbon atoms, alkoxy groups
having 3 or more carbon atoms, alkylthio groups having 3 or
more carbon atoms, aryl group, aryloxy group, arylalkyl
group, arylalkoxy group, arvlalkylthio group, and
monovalent heterocyclic group.

Total amount of the repeating units represented by the

above formulae (2-1) to (2-5), is usually 1% by mole or
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bi phenyl ene group, fluorene-diyl group, and stil bene-diyl group are
preferable. RR(RRRRR RRR3R 12RRRRRR OR %gﬁRO
RRORROR4RR5RR6RR7R RRRRRROROR C5&S%£%3#§' RRR
RROR RgR9RRIORRII1RRRR RROOOO I RRRRRRRRRRR
RR OR12 13 RR 14 RR 15 25 27 February 200 RRRRRRRR
RRORRORROR RRRORRORRORI16 RR 17 R18 R R 19R

more and 100% by mole or less. When X=S, it is preferably
20% by mole or more, and more preferably 30% by mole or
more and 90% by mole or less. When X=0, it is preferably
10% by mole or more and 100% by mole or less, and more
preferably 50% by mole or more and 90% by mole or less.

In view of improving fluorescence intensity, when a
copolymer consisting of repeating units represented by cone
of formulae (2-1) to (2-5), and the repeafing units have
only the structure of either X=S or X=0, it is preferable
that the repeating units are two or more monomers having
different kinds of substituents.

The polymer compound of the present invention is
preferably a copolymer which contains the repeating unit
having structure of the above formula (2-1), (2-2), (2-3),
(2-4) and/or (2-5), and one or more of the other repeating
unit.

Examples of the other repeating unit than those
represented by formulas (2-1) to (2-5) preferably include
the repeating units represented by the below formula (3),
formula (4), formula (5), or formula (6).

-Ar, - (3)
—(Are— Xpr-Ars— (4)
-Ar,-X,- (5)
-X3- (6)

In the formulae, Ar,, Ar,, Ar,, and Ar,; represent each
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independently an arylene group, a divalent heterocyclic

group, or a divalent group having metal-complex structure.

X, ¥X,, and X3 represent each independently -CR;1=CR;;-, -C=

C-, -N(Rp3)-, or -(SiRi4Ris)x-. Ri;; and R;; represent each
independently a hydrogen atom, alkyl group, aryl group,
monovalent heterocyclic group, carboxyl group, substituted
carboxyl group, or cyano group. Rz, Ri;, and R;s represent
each independently a hydrogen atom, alkyl group, aryl
group, monovalent heterocyclic group, arylalkyl group, and
substituted amino group. ff represents an integer of 0-2.
represents an integer of 1-12. When R;;, Riz. Riz, Ris, and
Ris exist in plural, respectively, a plurality of them may
be the same or different.

In the present invention, the arylene group is an
atomic group in which two hydrogen atoms are removed from
an aromatic hydrocarbon, and usually has 6 to 60 carbon
atoms, preferably 6 to 20 carbon atoms. The arcmatic
hydrocarbon also includes those containing a condensed
ring, and two or more of independent benzene rings or
condensed rings bonded through a group such as a direct
bond, a vinylene group or the like.

As the arylene group, exemplified are phenylene group
(for example, formulas 1-3), naphthalenediyl group
(following formulas 4-13), anthracene-diyl group (followin
formulas 14-19), biphenyl-diyl group (following formulas

20-25), fluorene-diyl group (following formulas 36-38),

k
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RRO0O00 O/ R33R34 RR35R RRRRRRRROORROORROOR RR
RRRR 3 RR37 RR38 RRRRROR RRRRRRRRR@J@;@@)@O@;CR
ORO\ 0 RRRRRANNRRR DR E R"RRRR RRR 27
February 2007 1In the present invention, the dival ent heterocyclic

terphenyl-diyl group (following formulas 26-28), stilbene-
diyl (following formulas A-D), distilbene-diyl (following
formulas E and F), condensed-ring compound group (following
formulas 29-38) etc. Among them, phenylene group,
biphenylene group, fluorene-diyl group, and stilbene-diyl

group are preferable.
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R R R R
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group neans an atom c group in which two hydrogen atons are renoved froma
het erocycl i ¢ conpound, and the nunber of carbon atons is QﬁHﬂ%h¥u§9@Nf 3
to 60. The heterocyclic conpound nmeans an organi ¢ conpound ~'having a cyclic
structure in which at | east one heteroatom such as oxygen, sulfur,

ni trogen, phosphorus, boron, arsenic, etc. is contained in the cyclic
structure as the elenent other than carbon atons. As the dival ent

het erocyclic conmpoung group, fqllogings are exenplified. Ggoupg containing
a nitrogen as a hetero atom
39-44),  di azaphg] : 5
group (follow ng &fnmul as 49- 63y=¢/qui noxal i ne '/yl group (ﬁn W ng

diyl group (fol
(following fom
as silicon, nitrogef, sulfur, ani um etc. ¢ :
structure (folloWygporformlas §9y98); 5 nmempejedkring hetqquyQIic
conpound groups containing a hetero atom such as silicon, nitrogen,
sul fur, selenium etc. (following fornulas 94-98); 5 nenbered-ring
condensati on. he clhc conmpaqund JFO;S

silicon, nitho i . 28 2
99-108); gro

T'for mul askZZ. 75), phenadtiff ol | ne di'yl
. groOUpPS PN yopg a heghel

R R R R

R R R R R R R R R R




ring heterocyclic conpound group containing silicon, nitrogen, sulfur,
selenium etc. as a hetero atomis connected with a phenylzﬁ&ﬂpﬂg%@—he a
position of the hetero atomto forma dinmer or oligoner (follow ng
formulas 109-112); groups in which 5 nenbered ring heterocyclic conpound
group containing silicon, nitrogen, sulfur, selenium etc. as a hetero
atomis connected with a phenyl group at the a position of the hetero atom
(following fognulgs 113-119); gng groups in whioh 5 menbered ring

het erocycl i @ copp jal-f gy oxygenRitPogen, sulfur, etc. as a

hetero atom i akenyl group (follow ng
R 41 R42 43 R RRR

F8(y 2007 RRRRRRR
'R63 R 53 RRnNR(~ RRRR
RR 32
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In the present invention, the divalent heterocyclic
group means an atomic group in which two hydrogen atoms are
removed from a heterocyclic compound, and the number of
carbon atoms is usually about 3 to 60.

The heterocyclic compound means an organic compound
having a cyclic structure in which at least one heteroatom
such as oxygen, sulfur, nitrogen, phosphorus, boron,
arsenic, etc. is contained in the cyclic structure as the
element other than carbon atoms.

As the divalent heterocyclic compound group, followings
are exemplified.

Groups containing a nitrogen as a hetero atom;
pyridine-diyl group (following formulas 39-44},
diazaphenylene group (following formulas 45-48),
quinolinediyl group (following formulas 49-63), gquinoxaline
diyl group (following formulas 64-68), acridine diyl group
(following formulas 69-72), bipyridyl diyl group (following
formulas 73-75), phenanthroline diyl group {following
formulas 76-78), etc.; groups containing a hetero atom,
such as silicon, nitrogen, sulfur, selenium, etc. and
having a fluorene structure (following formulas 79-93); 5
membered-ring heterocyclic compound groups containing a
hetero atom such as silicon, nitrogen, sulfur, selenium,
etc. (following formulas 94-98); 5 membered-ring
condensation heterocyclic compound groups containing a

hetero atom such as silicon, nitrogen, selenium, etc.
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/I\ RORROOR RR79 R/ \ R80OR/\ R8 RRRRRR RRRRR

gOrk, OR RI R82 RI R83RI 84 RRR R%%b&‘%g@%—ROO

85 ROR8 ROR87 RRRRRR ROORR Se
2 Se R93 31 27 February 2000 RRRRRRRRRRSH NSe R9%4
R996 97 98 RRRRNRRSe oR/ R9 RR100 RHH 102 RRRRR

F
O
R
(following formulas 99-108); groups in which 5 membered
ring heterocyclic compound group containing silicon,
nitrogen, sulfur, selenium, etc. as a hetero atom is
connected with a phenyl group at the a position of the
hetero atom to form a dimer or oligomer (following formulas
109-112); groups in which 5 membered ring heterocyclic
compound group containing silicon, nitrogen, sulfur,
selenium, etc. as a hetero atom is connected with a phenyl
group at the a position of the hetero atom (following
formulas 113-119);:; and groups in which 5 membered ring
heterocyclic compound group containing oxygen, nitrogen,
sulfur, etc. as a hetero atom is connected with a furyl

group, or thienyl group (following formulas 120-125}.
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120 121 N, SNNONSSSS RRRRRRRR 122 123 NS NN'ON OOOO
RRRRRRRRI124 125 1In the present invention, the diva

having netal-conplex structure is a divalent group in whic%ﬁpa%g&ﬁ?@P%gen
atons are renoved fromthe organic ligand of the netal conplex. The nunber
of carbon atons of the organic ligand is wusually about 4 to 60. Exanples
of the organic ligand include 8-quinolinol and its derivatives,

benzoqui nolipol g ang its derivatiyes,p2-ghenyl -pyridi negandgi t &
derivati ves, phe benzot hi azole¢and 1.t.g 4
benzoxazol - I ts Lyat i ves, dor Dhyr i nd its d
exenplified.\‘a P-E o Ne ,
zinc, beryllRum 73idiwn platinugy gofd, 33827 Februar
terbium etc. are exenplified. As the netal conplex having an organic
| igand, exenplified are a netal conplex and a triplet |um nescence
conpl ex which ge k&Pmn as a |OW/nD|ﬁCU|aﬁ wei ght R R

S0 CRRIN o SN oSt
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fluorescent material or a phosphorescent material. Specifically as the

di val ent group having netal - conplex structure, the follow @g@ K49 24872)
are exenplifiedf RRRR ROR RRRRRR RIrRRRR R'R126 R R
RRORRR/ 10R RNR I N-Pt--NI RNR RO- ORRR127 RR 34
27 February 2007 RRR( R
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In the present invention, the divalent group having
metal-complex structure is a divalent group in which two
hydrogen atoms are removed from the organic ligand of the
metal complex.

The number of carbon atoms of the organic ligand is
usually about 4 to 60. Examples of the organic ligand
include 8-quinolinol and its derivatives, benzoquinolinol
and its derivatives, 2-phenyl-pyridine and its derivatives,
2-phenyl-benzothiazole and its derivatives, 2-phenyl-
benzoxazole and its derivatives, porphyrin and its
derivative, etc. are exemplified.

As the central metal of the complex, for example,

aluminum, zinc, beryllium, iridium, platinum, gold,
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RR RRRRR RODOR O-RROIr R RRRR RRRRI131 RR
5

SR
R R 35 27 February 200 RRRRRR SRS R------- I'r , R R
S1 R132 R R R In the exanple shown by the above fornula?7f§?§%¥ggpé%

represents each i ndependently a hydrogen atom al kyl group, al koxy group,
al kylthio group, aryl group, aryloxy group, arylthio group, aryl alkyl
group, aryl al koxy group, aryl
europium, terbium, etc. are exemplified.
As the metal complex having an organic ligand,
exemplified are a metal complex and a triplet luminescence
complex which are known as a low molecular weight
fluorescent material or a phosphorescent material.
Specifically as the divalent group having metal-

complex structure, the followings (126-132) are

exemplified.
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al kylthi o group, aryl al kenyl group, arylal kynyl group, am no group,
substituted am no group, silyl group, substituted silyl greuyR ?§9@§p
atom acyl group, acyloxy group, imno group, am de group, imde group,
nonoval ent heterocyclic group, carboxyl group, substituted carboxyl group
or cyano group. The carbon atom contained in the group represented by
formulas 1-132 may be replaced with a nitrogen atom oxygen atom or

sul fur atom and the lwydrogen atom may be replaced wth a fluorine atom
Among the repeat phgruditB represented by formula (3), the repeating units
represented by | ow mula (7), (8), (9), (10), (11), or (12) are
preferable. B BBbruapy 2007 (116)1 (7) |In the formula, R16 represents
an al kyl gro koxyN p, alkylthio group, aryl group, aryloxy group,
arylthio rdr i oup, aryl al koxy group, arylalkylthio group,
aryl al ken nyl group, am no group, substituted am no
group, sil up '$ub§ ituted silyl group, halogen atom acyl group,

acyl oxy groum, i o}qgrOU@, am de group, imde group, nonoval ent

het er ocyclic < C oxyl group, substituted carboxyl group, or cyano
group. 1 represg & rgek28f 0-4. When R16 exists in plural,
plurality of them Ray b& the sane or different. (R17)




m (8) In the formula, R17 and R18 represent each independently an al kyl
group, al koxy group, alkylthio group, aryl group, aryloxy of @#puar@nyh? hi o
group, arylal kyl group, arylal koxy group, arylal kylthio group, arylal kenyl
group, arylal kynyl group, am no group, substituted am no group, silyl
group, substituted silyl group, alogen atom acyl group, acyloxy group,

i mno group, am de group, imde group, nonoval ent heterocyclic group,

car boxyl group, substituted carboxyl 37 27 February 2007 group, or cyano
group. mand n represent each independently an integer of 0-3. Wwen R17
and R18 exist in pluraR, Rrespectively, a plurality of them may be the sane
or different. 2R (R22) P (9) In the formula, R19 and R22 represent
each i ndependeg n kyl group, al koxy group, alkylthio group, aryl
group, aryro )y Wt hi o group, aryl al kyl group, aryl al koxy group,
aryl al kyl t_hi i enyl group, arylal kynyl group, am no group,
substi tuted ' group, substituted silyl group, hal ogen

atom acyl Brdup, Y group, imno group, am de group, imde group,
nonoval ent : i & group, carboxyl group, substituted carboxyl
group, or cyanﬂ'j ‘ @gndl$2each i ndependently represent an integer of

In the example shown by the above formulas 1-132, R
represents each independently a hydrogen atom, alkyl group,
alkoxy group, alkylthio group, aryl group, aryloxy dgroup,
arylthio group, arylalkyl group, arylalkoxy group, aryl
alkylthio group, arylalkenyl group, arylalkynyl group,
amino group, substituted amino group, silyl group,
substituted silyl group, halogen atom, acyl group, acyloxy
group, imino group, amide group, imide group, monovalent
heterocyclic group, carboxyl group, substituted carboxyl
group or cyano group.

The carbon atom contained in the group represented by
formulas 1-132 may be replaced with a nitrogen atom, oxygen
atom, or sulfur atom, and the hydrogen atom may be replaced
with a fluorine atom.

Among the repeating units represented by formula (3),
the repeating units represented by below formula (7)., (8},

(9), (10), (11), or (12) are preferable.
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a hydrogen atom al kyl group, aryl group, nonoval ent heterocyclic group,
car boxyl group, substituted carboxyl group, or cyano grou nd
R22 exist in plural, respectively, a plurality of then1na§r%%$?ﬂ%§%§%§ or
different. 38 27 February 2007 i X4. NX ~-N -f-Ari13 X Arl14 oY | ( R23)q
(10) In the fornula, R23 represents an al kyl group, al koxy group,

al kylthio group, aryl group, aryloxy group, arylthio group, arylalkyl
group, aryl al koxy group, arylalkylthio group, aryl al kenyl group,

aryl al kynyl g(ﬂué, am no group, substituted am no group, silyl group,
substituted skljyVl group, hal ogen atom acyl group, acyloxy group, imno
group, am de I m de group, nonoval ent heterocyclic group, carboxyl
group, su f tut ar boxyl group, or cyano group. q represents an integer
of 0-2. Ar13\or /Ar14 eac? i ndependently represent an aryl ene group, a

di valent heterocyclic g %ap, or a divalent group having netal - conpl ex

structurernX+fBde%raddl | RICASRARMd Ve £ 8P 38R%1 Ogroup, alkoxy

group, alkylthio group, aryl group, aryloxy group, arylthio

group, arylalkyl group, arylalkoxy group, arylalkylthio
group, aryl alkenyl group, arylalkynyl group, amino group,
substituted amino group, silyl group, substituted silyl
group, halogen atom, acyl group, acyloxy group, imino
group, amide group, imide group, monovalent heterocyclic
group, carboxyl group, substituted carboxyl group, or cyano
group. 1 represents an integer of 0-4. When R16 exists in

plural, a plurality of them may be the same or different.

(%),

S

In the formula, R;; and R;3 represent each independently an
alkyl group, alkoxy group, alkylthio group, aryl group,
aryloxy group, arylthioc group, arylalkyl group, arylalkoxy
group, arylalkylthio group, arylalkenyl group, arylalkynyl
group, amino group, substituted amino group, silyl group,
substituted silyl group, alogen atom, acyl group, acyloxy
group, imino group, amide group, imide group, monovalent

heterocyclic group, carboxyl group, substituted carboxyl
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or 1. X4 represents 0, S, SO SO2, Se, or Te. When R23 exists in plural, a
plurality of them may be the sane or different. Rzal r & /
"~ \ ~111 X5 (11) In the fornula. R24 and R25 each |ndepe%géﬁ?ﬁmﬁgg%$esent
an al kyl group, al koxy group, alkylthio group, aryl group, 39 27 February
2007 aryloxy group, arylthio group, arylal kyl group, arylal koxy group,
aryl al kyl thi o group, arylal kenyl group, arylal kynyl group, am no group,
substituted am no group, silyl group, substituted silyl group, hal ogen
atom acygrgnpuppracyhowygrgupupm afidna gepupsedt @aocly dudependimidioup,
nonoval ent heterocyclic group, carboxyl group, substituted carboxyl
group, orapyarmtegenp.offi &rd.s Wheh iRdepemdenRly repistenin gilundleger of
0-4. X5 shows 0, S, S, Se, Te, N-R26, or SiR27R28. X6 and X7 each
i ndependeRespestpredEnt & @lo-adty REG, tRem R28, bad W29 aane or
|ndependent%é represent a hydrogen atom an al kyl group, aryl group,

B

arylalkyldg pertor nonoval ent heterocyclic group. Wien R24, R25, and R29
exist in plufal )\ respectively, a plurality of themnmay be the sane or
different. ( GDO - R31\ / R33 Ar5 R32
=|= Rzg
N /N /T
\ | /
Ray ’

(")
P (9)

In the formula, R;s and R,;; represent each independently an
alkyl group, alkoxy group, alkylthio group, aryl dgroup,
aryloxy group, arylthio group, arylalkyl group, arylalkoxy
group, arylalkylthio group, arylalkenyl group, arylalkynyl
group, amino group, substituted amino group., silyl group,
substituted silyl group, halogen atom, acyl group, acyloxy
group, imino group, amide group, imide group, monovalent
heterocyclic group, carboxyl group, substituted carboxyl
group, or cyane group. o and p each independently represent
an integer of 0-4. R, and R;; represent each independently
a hydrogen atom, alkyl group, aryl group, monovalent
heterocyclic group, carboxyl group, substituted carboxyl
group, or cyano droup. When R, and R;, exist in plural,
respectively, a plurality of them may be the same or

different.



R34 (R35) U (12) In the formula, R30 and R35 each i ndependently represent
an al kyl group, al koxy group, alkylthio group, aryl group,27gﬁﬁﬁh9§20@50up,
arylthio group, arylal kyl group, arylal koxy group, arylal kylthio group,
aryl al kenyl group, arylal kynyl group, am no group, substituted am no
group, silyl group, 40 27 February 2007 substituted silyl group, hal ogen
atom acyl group, acyloxy group, imno group, am de group, imde group,
nmonoval ent  heterogyclic group, carboxyl group, substituted carboxyl

group, or cyano gfoQQ. t and u each independently represent an integer of

0-4. R31, R32, #and R34 each independently represent a hydrogen atom
al kyl gro ARL AP, noval ent heterocyclic group, carboxyl group,
substi t ut ed\ car rowp, or cyano group. Ar5 represents an aryl ene

met al - conpl ex striugf,ure. When R30 and R35 exist in plural, respectively, a
plurality of them nmayd be the saneigy different. Specific exanples of the
repeating unit represented by the above fornmula (7) include the

fol | owi ngsn #he 27oFpblaar §2:2 0@DreGEh(te? BnOGM keH2 yroegH1 A 1By 1

group, a dival ent eéeroc clic group, or a divalent group having

group, alkylthio group, aryl group, aryloxy group, arylthio
group, arylalkyl group, arylalkoxy group, arylalkylthio
group, aryl alkényl group, arylalkynyl group, amino group,
substituted amino group, silyl group, substituted silyl
group, halogen atom, acyl group, acyloxy group, imino
group, amide group, imide group, monovalent heterocyclic
group, carboxyl group, substituted carboxyl group, or cyano
group. q represents an integer of 0-2. Ar;; or Ar,;s; each
independently represent an arylene group, a divalent
heterocyclic group, or a divalent group having metal-
complex structure. x and y each independently represent 0
or 1.

X4 represents 0O, S, S50, 502, Se, or Te. When R,; exists in

plural, a plurality of them may be the same or different.

(7 s ()

- / \ =

N/ N/
Xs

(11)

In the formula. R,; and R;s each independently represent an

alkyl group, alkoxy group, alkylthio group, aryl group,
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-0- CroHz1O MeO CeH770 Me C8H17 CaHI 7 OC5H11 O \ / CaH17 Me MeO MeO Me Me
OCluH21 CloH210 OC10H21 Si Me2C9HL7 Me Me CBHL7Me2Si OClOH2F peHlehP2do7
OClaHzl MeO MeO C10H210 OC10H21 OC4H9 OC1O0H21 \ / -\ - - \ / \ "CloH210
CAHOO C10H210 OC10H21 OCl OH21 C10H210 C10H210 42 27 February 2007 F CEet
OoCi0H21 -C-M \ x -C-\,\ x -&-\\ F EtO C10H210 OC10H21 OC10H21 _
OC8H17

aryloxy group, arylthio group, arylalkyl group, arylalkoxy
group, arylalkylthio group, arylalkenyl group, arylalkynyl
group, amino group, substituted amino group, silyl group,
substituted silyl group, halogen atom, acyl group, acyloxy
group, imino group, amide group, imide group, monovalent
heterccyclic group, carboxyl group, substituted carboxyl
group, or cyvano group. r and s each independently represent
an integer of 0-4. X5 shows O, S, S50,, Se, Te, N-Ry;, OT
SiR;7R.s. X and X; each independently represent N or C-Rys.
Rs6, Rz7, Rpg, and R, each independently represent a
hydrogen atom, an alkyl group, aryl group, arylalkyl group,
or monovalent heterocyclic group. When Rj;s., Ras, and Rz
exist in plural, respectively, a plurality of them may be

the same or different.

(oo

=|= Raq .
33
\ / \ Ar5 \ -
Ras \ |
Ra4 |

(=
u (12)

In the formula, R, and Ris each independently represent an
alkyl group, alkoxy group, alkylthio greoup, aryl group,

aryloxy group, arylthioc group, arylalkyl group, arylalkoxy
group, arylalkylthio group, arylalkenyl group, arylalkynyl

group, amino group, substituted amino group, silyl group,




OCsHn OC8H17 \ / \ \ / \ / \ \ / CloH210 C10H210 C8H170 C9H170O C8H170 Ckt
OC10H21 Ove Et EtO MeO Et ClOH210 OC70H21 OC10H21 CON OCLGHRL (N, O6pHL7
CloH210 O OH210 C8H170 Cl10H210 OC10H21 OCmH21 C OH210 C1OH210 ‘Anpbng the
repeating units represented by the above formula (4), the repeating unit
represented by the below fornmula (13) is preferable. 43 27 February 2007
Ar6 -4Ar7- i A’\Bv rg Arlo \W 1l w

substituted silyl group, halogen atom, acyl group, acyloxy
group, imino group, amide group, imide group, monovalent
heterocyclic group, carboxyl group, substituted carboxyl
group, or cyano group. t and u each independently
represent an integer of 0-4. Ri;, Ri3z, R3;, and Riy each
independently represent a hydrogen atom, alkyl group, aryl
group, monovalent heterocyclic group, carboxyl group,
substituted carboxyl group, or c¢yano group. Ars represents
an arylene group, a divalent heterocyclic group., or a
divalent group having metal-complex structure. When R3, and
Ris; exist in plural, respectively, a plurality of them may
be the same or different.

Specific examples of the repeating unit represented by the

above formula (7) include the followings.
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Arl2 (13) In the fornmula, Ar6, Ar7, Ara, and Ar9 represent each

I ndependently an aryl ene group or a divalent heterocyclic gyg%ﬁgﬁwfgb@m

Aril, and Arl2 represent each independently an aryl group or a

nonhoval ent

het erocyclic group. Ar6, Ar7, Ara, Ar9, and Arlo may have a substituent.

and w represent each independently an integer of 0 or 1

(13), include the fgd

, and 0 <=v+w<=1.
Specific exanples of the repeating units represented by the above fornula
qmnngs repre senHed by forn@b ,133-140. R R R 133

RRNNRR RR KRR\ /R 134 RRRR N:~RRRRN I~N / \
RRRR RR1 4 [\ RRR R R 44 27 uary2007
RRRRR

CyoH210 MeO CBH170

CaHir OCsHy4 OJ_Q

o 5 5 4F

CBH1 7 Me0d

OCygH2i  CypH210, OC;pHz SiMe,CgHy 7

by sy

CgHy7MesSi

OC1OH21

OCygHz
MeC MeO

CmHz1O
QC,H
0OCpHz O e
! ' C H O
C1oH210 e
C10H21O
OGC;gH21
OC1on1
C10H21O C10H21o
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RRRRRRRNR-/ N RRRRRR RRRRRRRRRR/ I RRR RRRRR
R 137 RN/ R RRRR 138 RRRR RRRRRRN N R?'ﬂebéa@@@é R R
NRR/ NRRRRRRRRRR RRRR 139 NNR/ \ N\ 140
In the above fornmula, Ris the sane as those of the above fornulas 1-132.
In formulas 1-140, a plurality of Rs are contained in one structural
formula, and they may be the sane or different. In order to inprove the
solubility in arsolvent, it is preferable to have one or nore
substituents er than hydrogen,/and it is nore pref@Cabbe

aAmong the repeating units represented by the above

formula (4), the repeating unit represented by the below

formula (13) is preferable.
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that the symmetry of the repeating unit including the substituent is
little. 4 r 27 February 2007 Furthernore, when R contai ns >3 8fM S6@up or
a heterocyclic group as a part of the above fornula, it nay further have
one nore or nore substituents. In the above exanples of substituent R
containing an alkyl chain as a part thereof, they may be |inear, branched
or cyclic one, or the conbination thereof. As the alkyl chain which is not
| inear, exenplified are isoanyly group, 2-ethylhexyl group,

3, 7- di met hyto@ryt— ﬁ%A@y&l Akg—group, 4-Cl-Cl2 al kyl cycl ohexyl group,
etc. In order to rove thg solubility of the polymer conpound into a
solvent, it is preﬁ@éable thaM3 |l i near or branched alkyl chainis
contained in one orn nore substituents. Mreover, a plurality of Rs nay be
connected to forn1hp_qgn9. Furt hernore, when R contains an al kyl chain,
said alkyl chain & interrupted by a group containing a hetero atom
Here, as the heter tom an oxygen atom a sulfur atom a nitrogen atom
etc. are exenplifi@@uzAnDng them the repeaiy ng units represented by the
bel ow fornmula ((13 -2) is preferable. (A50) \ R5i/lii z R52).. (13-2)

In the formula, Ar,, Ar;, Arz, and Ar, represent each
independently an arylene group or a divalent heterocyclic
group. Ar;,, Ar;;, and Ar,;; represent each independently an
aryl group or a monovalent heterocyclic group. Arg, Ar,,
Arg, Ary, and AT, may have a substituent. v and w represent
each independently an integer of 0 or 1 , and 0 <{=v+w<=1.
Specific examples of the repeating units represented by the
above formula (13), include the followings represented by

formulas 133-140.

R =N N=
R/N / R R R N/
R 135 N
Ly Rk ke N
¢ 136
R R
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In the formula, R50, R51, and R52 represent each 46 27 February 2007

i ndependently an al kyl group, al koxy group, alkylthio 9r0u®ﬁf%£xbp9§&ﬂp1
aryl oxy group, arylthio group, arylal kyl group, arylal koxy group,
aryl al kyl thi o group, arylal kenyl group, arylal kynyl group, am no group,
substituted am no group, silyl group, substituted silyl group, hal ogen
atom acyl group, acyloxy group, imno group, am de group, imde group,
nonoval ent heterocyclic group, carboxyl group, substituted carboxyl group,
or cyano group. hh, ii, and jj each independently represent an integer of
0-4. z represents an integer of 0-2. Wien R50, R51g and R52 exist in
plural, respectively, a plurality of themmay Be the sgane gor different.

The pol ynerRcompound of R he Roresenf i nfenti on n¥ contai-R a repeating unit
ot her than the<repeating represented b : 2 mil ae (2-1) to
(2-5) and @ &S = LAm pange of ho ju g light- em ssion

aton chargct eni
ing uRits may be, c
T>gonj ugat ed port}]

t RCS. RMbr eover, these
ected with

characteri sti+e$
repeating thitg an
non- conj ugat ed ugm
contained in the rg s. As the connec
foll ow ngs and a conbi natjon of two or nore of
Ris a group selected frdM the sane substitée
and Ar represents a hydrocarbon group of 6-60

ructure, the

r &8 eﬁenplified. Her e,
e—above- nenti oned,

avong. R

: N N
139 7 —

In the above formula, R is the same as those of the
above formulas 1-132. In formulas 1-140, a plurality of Rs
are contained in one structural formula, and they may be
the same or different. In order to improve the solubility
in a solvent, it is preferable to have one or more
substituents other than hydrogen, and it is more preferable
that the symmetry of the repeating unit including the

substituent is little.



47 27 February 2007 RRRR-0- -S -N -B- -Si- -G RR 00000 11 11
11 11 11 -G -GO -OC -NG -GN I RROOOO 11 11 . Ar -
“Ar~C~N- -N'Ar:C~N- Il Il Il Il p OO O The pol yrmer comouznﬁe%rua%?ggﬁbe a
random block or graft copolyner, or a polyner having an internediate
structure thereof, for exanple, a random copol yner having block property.
From the viewpoi nt for obtaining a polyner conpound having high

fl uorescent or phosphorescent quantum vyield, random copol yners havi ng

bl ock Pr ORRBhAtbid 06l & R EH {a HODOLY NBES BifodBr - PLE er abl € than
er t r c

conpl ete random copol yners. Furt , e poly npound may have a
branched neiter@didL @B 4dad fdrecot ofid NBbSve ADERQYE! . it hgapol yner

conpound may be a dendrinmer. Furthernore, the end group of polynmer” conpound
may al so fwe-titelt ecded olid kS tabfoE oSt Needts 2 pol yneri zation
In the above examples of substituent R containing an
alkyl chain as a part thereof, they may be linear, branched
or cyclic one, or the combination thereof. As the alkyl
chain which is not linear, exemplified are isoamyl group,
2-ethylhexyl group, 3,7-dimethyloctyl group, cyclohexyl
group, 4-C,-C,; alkylcyclohexyl group, etc. In order to
improve the solubility of the polymer compound into a
solvent, it is preferable that a linear or branched alkyl
chain is contained in one or more substituents.
Moreover, a plurality of Rs may be connected to form
a ring. Furthermore, when R contains an alkyl chain, said
alkyl chain may be interrupted by a group containing a
hetero atom. Here, as the hetero atom, an oxygen atom, a
sulfur atom, a nitrogen atom, etc. are exemplified.
Among them, the repeating units represented by the

below formula (13-2) is preferable.

(Bl (3

In the formula, Rso, Rsy, and Rs; represent each
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active group remains intact, there is a possibility of reduction in |ight
emtting property and |life-tinme when nade into an device. Fhpgpufigroon a
conj ugated bond continuing to a conjugated structure of the main chain are
48 27 February 2007 preferable, and there are exenplified structures
connected to an aryl group or heterocyclic conmpound group via a

car bon-carbon bond. Specifically, substituents of the chemcal fornula 10
in JP 9-45478A are exenplified. The polystyrene reduced number average

oL ooular siebobhachy ibeapobyRes GOBBRUNd1RbyNE-pLESCRN RN on o

103- 108, and era a oo ént or t he pol yner conpound

of the §§§@§ | B¢t 4 PPy exaﬂ§h5§¥egraﬁ§ CBE?&QEQB”@r%% hyla@R@ a16Rh0r i de,

di chl oroet hane, tetrahydrofuran uéne, xylene, nesitylene, ‘tetralin,

decal in, ngBehy! b@f‘?.@ﬂ@koﬁ? ﬂrbﬁ caaryhzglﬁg:s_mhbegrbnpt,hargqlamra-myusual ly
0.1% by wei ght or nore t oug it depends on the structure and the

nol ecul ar g¥ehght apf1bbeypelygeouponpatng. ghexp, shespieoesd fevinpr oduci ng
t he pol yner conmpound of the present invention is explained. The pol yner
conpound ofréilme, psedeht graupnt sahstahubed pihagacgdohy,t he lbgleoawarrethod.
(Method A) Carrying out condensation polynerization of a conpound havi ng
two subst iaceht srecapabaeybbxgogdenpat inanopgkpnpr.i astiden grovpr.edpdngi ng
formula (2-1), (2-2), (2-3), (2-4) or (2-5).

group, monovalent heterocyclic group, carboxyl group,

substituted carboxyl group, or cyano group. hh, ii, and jj

each independently represent an integer of 0-4. z

represents an integer of 0-2. When Rso, Rs;, and Rs; exist in

plural, respectively, a plurality of them may be the same

or different.

The polymer compound of the present invention may
contain a repeating unit other than the repeating unit
represented by the above formulae (2-1) to (2-5) and
formulas (3)-(13} within a range of not injuring light-
emission characteristics or charge transportation
characteristics. Moreover, these repeating units and other
repeating units may be connected with non-conjugated unit,
and the non-conjugated portions thereof may be contained in
the repeating units. As the connected structure, the
followings and a combination of two or more of them are
exemplified. Here, R is a group selected from the same

substituents as the above-mentioned, and Ar represents a

hydrocarbon group of 6-60 carbon atoms.
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In case of X=S, the polyner conpound can be produced by: (Method B)
Carrying out condensation polymerization of a conpound hawngntey 2007
substituents whose X=S02 capabl e of condensation pol ynerization,
corresponding forrmula (2-1), 49 27 February 2007 (2-2), (2-3), (2-4) or
(2-5), and then reducing the obtained polyner; or (Method C) Carrying out
condensati on polynerization of a conpound having two substituents whose
X=SO capabl e of condensation poI merization, Qorresponding formula (2-1),

(2-2), (2-3), (2-4) or (2- t hen duci ng the obtained polyner. For

exanpl e, thecgolyner conpol he pLégent bnvention can be produced by

carryi ng out *condensati on on Tzatigh with usi ng a conpound represented
by Forrmula (14) as one of raw materials UJYZ (14) wherein, U

represents a repeating unit representedey t heR above fornul a (2-1), (2-2),
(2-3), (2-4) or (2-5), and Y1 _and Y2 each independently represent a
substituent &apable of conde ation pegl ynmer zation. (Met hod A) By using
conmpounds re esen%ég&ﬁ _LOM/f | a ﬁ (15-2), (15-3), (15-4)
and (15-5) as”a co do e abo@e fornu a|(14) pol ymer conpounds
having a repeating unit represented by the below fornmula (2-1), (2- 2),
(2-3), (2-4) and (2-5), can be obtained, respectively. 50

@] @) O O
P i
~ - Pt ’
—N:C,Ar— —AI’\C/ N— _N\C AF\C:N_‘
| I Nl
0 0 0 O

The polymer compound may also be a random, block or
graft copolymer, or a polymer having an intermediate
structure thereof, for example, a random copolymer having
block property. From the viewpoint for obtaining & polymer
compound having high fluorescent or phosphorescent guantum
yield, random copolymers having block property and block or
graft copolymers are more preferable than complete random
copolymers. Further, the polymer compound may have a
branched main chain and more than three terminals.
Moreover, the polymer compound may be a dendrimer.

Furthermore, the end group of polymer compound may also
be protected with a stable group since if a polymerization
active group remains intact, there is a possibility of
reduction in light emitting property and life-time when
made into an device. Those having a conjugated bond

continuing to a conjugated structure of the main chain are

48




27 February 2007 x x x Y11 12 Y13 Y14 Y13 Y14 (R36) aa (R37) bb I 1
(R36)cc (R39)dd (R38) cc (R39)dd (15-1) (15-2) (15-3) x X '%%%“%9 ¥, /
11 / \11/ Yls (R40) ee (R41)gg (R40) ee (R41)gg (15-4) (15% m%erein,
Y11, Y12, Y13, Y14, Y15, and Y16 each independently represent a
substituent capable of condensation polynerization. X represents S or O.
R36, R37, R38, R39, R40, and R4l represent each independently an al kyl
group, an al koxy group, alkylthio group, aryl group, aryloxy group,

aryl thio gspup.r-25yL al m Shere. a_@éygggéasﬂf%auetruewh—agkxbh L@ +gHoup,

aryl al kenyl group, arylalkynyl group, an no group, substituted am no

group, silyd &% OaPy1 §i=@|§15'6i='tl%ltét&bﬂrcﬂiéUBomﬁé{ngeBréhBrﬂrlﬁc)ﬁ' group,
acyloxy group, imno group, am de group, imde group, nbnoval ent

het er ocycl ¢&rigsLUPariss Dxyd . grapan i Sidsti Utathsed besyts &F Otile OF Cyano
group. as and bb each i ndependently represent an integer of 0-3. cc and dd

each indepengeintdy foepibsend an Jpt ege54v8a0abe 6rempdiggedach
i ndependent |y

The polystyrene reduced number average molecular
weight of the polymer compound of the present invention is
10°-10°%, and preferably 10%-10°.

As a good solvent for the polymer compound of the
present invention, exemplified are chloroform, methylene
chloride, dichloroethane, tetrahydrofuran, toluene, xylene,
mesitylene, tetralin, decalin, n-butylbenzene, etc. It can
be dissolved in the solvent usually 0.1% by weight or more,
although it depends on the structure and the molecular
weight of the polymer compound.

Next, the process for producing the polymer compound
of the present invention is explained.

The polymer compound of the present invention can be
produced by the below method.

(Method A) Carrying out condensation polymerization of a
compound having two substituents capable of condensation
polymerization, corresponding formula (2-1), (2-2), (2-3),
(2-4) or (2-5).

In case of X=S, the polymer compound can be produced by:
(Method B) Carrying out condensation polymerization of a

compound having two substituents whose X=50, capable of

condensation polymerization, corresponding formula (2-1),
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represent an integer of 0-7. Each of as+bb, cc+dd, and ee+gg is one or
nore. When R36, R37, R38, R39, R40, and R41 51 27 February:%g@%rzﬁgb§@7in
plural, respectively, a plurality of themnay be the sane or i rent).
In the above fornulae (15-2) and (15-3), the substituents R38 and R39 may
substitute on any carbon atonms of two benzene rings constituting the
condensed aromatic ring. In the above fornulae (15-4) and (15-5), the
substituents R40 and R41 nay substitute on any carbon atons of three

benzene ripg§2;9n§£Lgy§ipg_&E;o%oggggzedagﬁogﬁgbgrséke%BglQh%he case of

X=S, a conpound represented h 'ow forn I'S further

preferabl egphindd poXgfler( Rs# R70) rr  (15-10) wherein, Y23 and Y24
represent a bromne atom chlorine atom alkyl sulfonate group, aryl

sul fonate gMotlod @f YEaEKYin§UbHiPNabRABAOHP:oROhLEyREEERaYk BHPoeSH! T ONi UM
met hyl group, phosphoni um net hyl group, phosphonate nethyl group, and

boric aci ccgnpopnd Redvang T casbritdenesdenbby xLepresghbianoal kyl group
having 3 or nore carbon atons, an al koxy group having 3 or nore carbon

atons, an abkdedndavionrpepyheyifgt Bonl OBrLeSpoHRODINAt 08Bmuaay29Lpup,
aryl oxy (2-2), (2-3), (2-4) or (2-5), and then reducing the
obtained polymer.

For example, the polymer compound of the present
invention can be produced by carrying out condensation
polymerization with using a compound represented by Formula
(14) as one of raw materials,

Y;-U-Y, (14)
wherein, U represents a repeating unit represented by the
above formula (2-1}, (2-2), (2-3), (2-4) or (2-5), and Y,
and Y, each independently represent a substituent capable
of condensation polymerization. (Method A)

By using compounds represented by the below formula
(15-1), (15-2), (15-3), (15-4) and (15-5) as a compound of
the above formula (14), polymer compounds having a

repeating unit represented by the below formula (2-1), (2-

2), (2-3), (2-4) and (2-5), can be obtained, respectively.

o0



group, arylthio group, arylalkyl group, arylalkoxy group, arylalkylthio
group, substituted am no group having 4 or 52 27 February 20Q% nﬂ@§ﬁxﬁarbon
atons, and substituted silyl group having 6 or nore carbon at ons. gq an

rr each independently represent an integer of 0-3, and qqg+rr is one or

nore. When R69 and R70 exist in plural, respectively, a plurality of them
may be the sanme or different. Mreover, in case of X=0O a conpound
represented by th bel ow fornul a (15 11) is further preferable. O Y25\ /

\ Y26 R71 R72 ‘ 511 wherel\nd
chlorine Yato @ 1f onat €
sul fonate group; bo ester gro

o{_
/1
met hyl group,rphosph e nethyl \
each indepenée%gay 3e§%@sent an ;
an al koxy group having 3 or nor@;starbon &eadygs, an al kd,hhio gryp having
3 or nore carbon atons, aryl group, aryloxy group, aryltﬁﬁo group,
aryl al kyl group,ﬁéﬂylalkoxy group, @$9l alkylthio group, sygsituted am no
group having 4 or nore carbon atons, and substituted silyl group having 6

[um nethyl

or nore carbon atons Mor eover, in case of X=S, the polyner conpound of
t he
0 @
(H:to ce (H41 H4o) ce (R41
(15-4) {(15-5)

(wherein, Yi;, Yi2, Y13, Y4, Y15, and Y, each independently
represent a substituent capable of condensation
polymerization. X represents S or O. Ris, Riz, Ras, Ris, Ruao,
and R4; represent each independently an alkyl group, an
alkoxy group, alkylthio group, aryl>group, aryloxy group,
arylthio group, arylalkyl group, arylalkoxy group,
arylalkylthio group, arylalkenyl group, arylalkynyl group,
amino group, substituted amino group, silyl group,
substituted silyl group, halogen atom, acyl group, acyloxy
group, imino group, amide group, imide group, monovalent
heterocyclic group, carboxyl group, substituted carboxyl
group, Or cyano group. aa and bb each independently
represent an integer of 0-3. c¢c and dd each independently
represent an integer of 0-5. ee and gg each independently
represent an integer of 0-~7. Each of aa+bb, cc+dd, and

ee+gg is one or more. When Rizg, Ri;, Ras, Riag, Ry, and Ry

ol




present invention can be produced by carrying out condensation

pol yneri zati on of a conpound represented by the belom/for@y&$ &%@)(K@nd
then reduction thereof. (Method 53 27 February 2007 B) Y1-V B 2%

wherein, V represents a repeating unit having a structure of X=S02
corresponding to the above U. Y1l and Y2 are the as above-nentioned. The
reduction can be perfornmed according to the below nentioned nethod of the
producing process of conpound (14) froma conmpound of formula (22). For

exanpl e, RyiGar ryj Tﬁ) theﬁm iRy P%%ie@ﬂﬂf%@ft@erﬁww of

bel ow fornula (15- reduci ng the product w usi ng a reducing

agent, a poly¥Rine GIMROYFE M NG a repeating unit represented by the above
formula (2-1) can be obtai ned. \\ 0S Y11l Y12 (R 136) ( 37)bb (15-12)

wherein, Y11, Yh2chR3Gbdwe/ coxduiady (s -are dde cages ps trbove- nenti oned.
The polyner conpound of the present invention can be obtained also by
carryi ng esubstdndentat iRQn 4£od YPRr nagt s@Bstitute on any carbon atoms
of two benzene rings constituting the condensed aromatic
ring.
In the above formulae (15-4) and (15-5), the
substituents Ry, and Ry may substitute on any carbon atoms

of three benzene rings constituting the condensed aromatic

ring.

In the case of X=S, a compound represented by the

below formula (15-10) is further preferable.
s

Yo C_ \ [ v,

= —
(stgg \HTO) rr

(15-10)

wherein, Y;; and Y,, represent a bromine atom, chlorine
atom, alkyl sulfonate group, aryl sulfonate group,
arylalkyl sulfonate group, boric ester group, sulfonium
methyl group, phosphonium methyl group, phosphonate methyl
group, and boric acid group. Ry and R;, each independently
represent an alkyl group having 3 or more carbon atoms, an
alkoxy group having 3 or more carbon atoms, an alkylthio
group having 3 or more carbon atoms, aryl group, aryloxy
group, arylthio group, arylalkyl group, arylalkoxy group,

arylalkylthio group, substituted amino group having 4 or

b2




of a compound of formula (23), and then reducing the product. (N@thod c)
Formula (23) 54 27 February 2007 Y1-WY2 wherein, Wrepresepi.§.3
unit having a structure represented by X=SO correspondlng to t%e above U.
Y1 and Y2 are the same as above-nentioned. For exanple, by carrying
condensation polynerization of a conpound of below formula (15-13),

reduci ng the product with using a reduci ng agent, a polyner conpound

ati ng

out
t hen

having a repeating unit represented by the above fornula (2-1) can be

obt ai ned. mggeb Ca¥jDJO Yja%o(‘rBSG)an%? 5(1.@%7‘91%%4 ]551.%@ I% X pr OCE%IG Yil'z R36

R37, aa, an

b are he "sare as ove-nent1 one

t he

present i ti S t HeFTck: ‘ﬁﬁgf@ﬂﬁ
polynerlz§¥?%hcggg§§hﬁ*ﬁﬁled%gfihﬁyﬁg{ogen gfg%l al ky %?%?oup,
aryl sul f opat Lrdedl, oAf w-a kil danat & DI, o0 Qhd ke SHifn pgg OHRd
sul f oni um net hyl “group, phosphonium nethyl group, phosphonate met hyl

group, rmm{laé@jg@mi@obmm,l O tiPOIYC AChUuPAURy 58N EHEmUIMEYD,

gr oup,

Vi ny

group,
be the same or different.

Moreover, in case of X=0, a compound represented by the

below formula (15-11) is further preferable.

0
Yos \ / Yog
Rz4 Ry

(15-11)
wherein, Y,; and Y, represent a bromine atom, chlorine
atom, alkyl sulfonate group, aryl sulfonate group,
arylalkyl sulfonate group, boric ester group, sulfonium
methyl group, phosphonium methyl group, phosphonate methyl
group, and boric acid group. Rs and R;; each independently
represent an alkyl group having 3 or more carbon atoms, an
alkoxy group having 3 or more carbon atoms, an alkylthio
group having 3 or more carbon atoms, aryl group, aryloxy
group, arylthio group, arylalkyl group, arylalkoxy group,
arylalkylthio group, substituted amino group having 4 or
more carbon atoms, and substituted silyl group having 6 or
more carbon atoms.

Moreover, in case of X=S, the polymer compound of the
present invention can be preduced by carrying out
condensation polymerization of a compound represented by

the below formula (22), and then reduction thereof. (Method

53

cyano



etc. Here, as the al kylsulfonate group, exenplified are 55 27 February

2007 nmethane sul fonate group, ethane sulfonate group, tribhyapg %ﬁﬁe
sul fonate group, etc. As the arylsul fonate group, exenpli?'gg a?@y enzene

sul fonate group, p-toluene sulfonate group, etc. As the arylsul fonate
group, exenplified are benzyl sul fonate group etc. As the boric ester
group, exenplified are the groups represented by the below fornmula. Ow
CeEt ~O/O0 Owe Cet -BO-BOInthe formula, Me represents nmethyl group and
Et repreggnts et hyl group. As the sulfoniumnethyl group; exenplified are
the groups represented by the below fornula. -CH2S+tMe2X-, -CH2S+Ph2X (X
represents a hqﬁogegzatonlggg Ph represents phenyl group.) As the
phosphoni um et hyl group, exenplified are the groups represented by the

bel ow f or ilege inCHAPeRIpHE s et & QPR Sy Al DY hAN Y Msrideure

phosphonat e net hyl group, exenplified are the groups represented by the
bel ow f or ol X=s0CHREERESPohafXgr €Br esentsoFendl. 0geNand 0w akk Rhd 6% esent s

an al kyl group, aryl group, or arylal kyl group.) As the
nonohal ogebatvedmerttiyinegr.oup, exenplified are
The reduction can be performed according to the below

mentioned method of the producing process of compound (14)

from a compound of formula (22).

For example, by carrying out condensation
polymerization of a compound of below formula {(15-12), then
reducing the product with using a reducing agent, a polymer
compound having a repeating unit represented by the above

formula (2-1) can be obtained.

(Ras)aa (R37)b X

(15-12)
wherein, Y¥Y;;, ¥i,, Ris, Riz;, @aa, and bb are the same as
above-menticned.

The polymer compound of the present invention can be
obtained also by carrying out condensation polymerization
of a compound of formula (23), and then reducing the
product. (Method c)

Formula (23)

b4



fl uoronet hyl group, nethyl-chloride group, bronmonethyl 56 27 February 2007
group, and iodomethyl group. Preferable substituents as a suhshhlapensor
capabl e of condensation polynerization depend upon a ki nd of

pol yneri zation reaction. For exanple, when using a zero- val ent nickeckel
conpl ex, such as Yamanoto coupling reaction, exenplified are a hal ogen
atom al kyl sulfonate group, aryl sulfonate group, or arylal kyl sulfonate
group. Wien using a nickel catalyst or a palladiumcatal yst, such as
Suzuki co%pthqg reaction, exenplified are an al kyl sul fonate group,

hal ogen atdm’ Déric ester group, boric acid group, etc. Wen the pol ymer
compound qf L& Pr PG NGNS O fiiSen &1 4 FRERL £ NGt lhy Sa Ok BEGCEHRR

t hi ophene ‘condense rlﬁb unit, ac ensation polynertzation can be

car i ed Ollon sl d P SENSE sl upd PRy B uoy SUPStddaient s

capabl e of ndensati on pol ynerization as the repeating wunit other than

the thi ophghe wrhdensed d i dkbliden PSorid®. conpound having two substituents
capabl e of condensation polynerization used as a repeating unit other

than fornula (1-1) and (1-2), exenplified are the conpounds of above

formula (16) - (19). Y3-Arl-Y4 (16) Y,4Ar,-X,)--,f-Ara-Y, (17)

Y7-Ar4-X2-y8 ( FHr ¥kafpMl0 il QParrying out condensation
polyvmerization of a compound of below formula {15-13), then
reducing the product with using a reducing agent, a polymer

compound having a repeating unit represented by the above

formula (2-1) can be obtained.

O

/ \

(Hsa)aa (RST)bb

(15-13)
wherein, Y¥Y;;, Yia. Ris, Ri7;, aa, and bb are the same as
above-mentioned.

In the process of the present invention, as the
substituent capable of condensation polymerization,
exemplified are a halogen atom, alkyl sulfonate group,
arylsulfonate group, arylalkylsulfonate group, boric ester
group, sulfonium methyl group, phosphonium methyl group,
phosphonate methyl group, monohalogenated-methyl group,
boric¢ acid group, formyl group, cyano group, vinyl group,
etc.

Here, as the alkylsulfonate group, exemplified are

05




wherein, Arl, Are, Ara, Ar4, ff, x1, x2, and x3 are the sane 57 27

February 2007 as the above. Y3, Y4, Y5, Y6, Y7, Y8, Y9, an??ﬁ&Quﬁ?%BO?

i ndependent|ly represent a substituent capable of condensation

pol ynmeri zation. As the conpound having two substituents capabl e of

condensati on polynerization used as a repeating unit other than formula

(1-1) and (1-2), the conmpound represented by the below formula (24-1) is

preferable. Y27-Ar6-N Ar7-N )--Ar8-Y28 X 1--k | rs Ar10 NArll *y Arl2

(24-1) Mheﬁgtﬂanéwgulﬁﬁﬁa érg o 9’eéhéﬂe é&&%b é&£2 rou and y are the
a°Y28°8 Y °r Epres

same as the above. Y27 an ach “i'ndependently ~represeént a substituent
(2°2) i< FErTREDeahL Blane PUTERRERY RRouPec BToR 85 PN TaE DY ™ °
(R52) h group, exemplified are benzene sulfonate group, p-toluene
sulfonate group, etc. As the arylsulfonate group,
exemplified are benzylsulfonate group etc.

As the boric ester group, exemplified are the groups

represented by the below formula.

OM OEt

) e y; /O\\. | /O
-——EK ———B\ ———B\ ——«B\

OMe OFEt o 0

In the formula, Me represents methyl group and Et
represents ethyl group.

As the sulfonium methyl group, exemplified are the
groups represented by the below formula.
~CH,S*'Me,;X~, -CH,S'Ph,X~
(X represents a halogen atom and Ph represents phenyl
group. )

As the phosphonium methyl group, exemplified are the
groups represented by the below formula.
-CH,P*'Ph3X~ (X represents a halogen atom.)

As the phosphonate methyl group, exemplified are the
groups represented by the below formula.
-CH,PO,(OR') (X represents a halogen atom and R' represents
‘an alkyl group, aryl group, or arylalkyl group.)

As the monohalogenated-methyl group, exemplified are

fluoromethyl group, methyl-chloride group, bromomethyl
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h (24-2) 58 27 February 2007 wherein, R50, R51, R52, hh, ii, jj, and z
are the sane as the above. Y29 and Y30 each |ndependently ILP, %§§§990@7
substituent capable of condensation polynerization. Specifically

conpound used as a nononer, having a plurality of reactive substituents is
di ssolved, if necessary, in an organi ¢ solvent, and can be reacted at the
nmelting tenperature or nore and the boiling point or less of the organic
sol vent using an aIkaIi or suitable catal yst, for exanple. For exanple,
known net D€ 1486t 0 ?fgg in "Organic Reactions", vol. 14, pp.
270 to ohn Wley & Sons 1965, "CXganlc Reactlons" vol . 27,

pp. 345 tO 390, Pﬁéf@taﬂi@YS§b§@@§ueﬁﬂ§ aslgsgubs E{Géﬂtcc§¥ﬁbﬁgsb§
Col l ective Volume VI, pp. 407 to 411, John Wley & Sons

Cheni cal Hmmdﬂhsa%ﬂon5§bl§merﬂﬁéﬂl&ﬂ9@5bendou 6ﬁ|a0ﬁ1§H9@BOWEta|||C
Chem stry, vol. 576, p. 147 (1999), Journal of Praktical Chem stry, vol

336, p. 20N a9 5 t Mok rowant eoath ar F&heak aimp Ye Vowhenobegtiban zSysposi um
vol . 12, p. 229 (1987), and the like. In a nethod of producing the polyner
conpound ofaldret pradssrkel nuempliem, wsschhas meahadobd caupying out
condensation pol ynerization, a known condensation reaction can be used
accor di ng #eRGHoBulenpefiel ate zonpbomen atpnesabkgd bylfheabbove

formula (14) - (24- f capabl e of condensation pol yneri zati on.
group, aryl sulfonate group, or arylalkyl sulfonate group.

When using a nickel catalyst or a palladium catalyst, such
as Suzuki coupling reaction, exemplified are an alkyl
sulfonate group, halogen atom, boric ester group, boric
acid group, etc.

When the polymer compound of the present invention has
& repeating units other than a thiophene condensed ring
unit, a condensation polymerization can be carried out
under the existence of a compound having two substituents
capable of condensation polymerization as the repeating
unit other than the thiophene condensed ring unit.

As the compound having two substituents capable of
condensation polymerization used as a repeating unit other
than formula (1-1) and (1-2), exemplified are the compounds

of above formula (16) - (19).

Yg-AI‘l—Y4 (16)
Y- SATr, X, > .—AT1,—-Y
E b; ! tf 3 [ (17)
Y';—Arq-XZ—Ya (18)
Yo-X3-Y10 (19)

wherein, Ar,, Ar,, Ar;, Ar,, ff, x;, X;, and x; are the same
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When t he pol ynmer conpound of the present invention generates a double bond
in the condensation pol ynerization, 59 27 February 2007 ited
in JP 5-202355A is exenplified. Nanely, exenplified are: 27E%Fﬁﬁ§?%§gtlon
by Wttig reaction of a conpound having formyl group and a conpound havi ng
phosphoni um net hyl group, or a conpound having fornyl group and a
conpouond havi ng phosphoni um net hyl group; a polynerization by Heck
reaction of a conpound having vinyl group and a conpound havi ng hal ogen

aton a paly¢erdeRsatd o bdeehydrghalqgengthp ”%5%9@ fefsn COMpound

having two or nore nDno Iogena e nethy gr oup; ?ycondensatlon by

the sul foahugﬁéﬁlaren@gorﬁgﬁégm dTRiRG: Qfuch € %&mw ng two or nore

sul f oni um net groups pol ymeri zati on by Knoevenagel reaction of a

conpound &@wa@@s@f&@ﬂnﬂoﬂymaﬂlggyidh .conpound havi ng cyano group; a
pol ynmeri zation by McMurry reaction of a conpound having two or nore fornyl

groups, etc. Waen taep@omiRiund eeuindg awd Ry eistint\igdide @enerates a
triple bond in the main chain in condensation polynerization, for exanple,

Heck r eactioodecaathienuped ynidrieatdon wsed e taharepse adtdiuny axrbionctitogr a
triple bond is generated, exenplified are: a polynerizing nethod of a
correspondhay Fomowmda ti)l -SuUz@nid ddu@)i.nd-hreeacinipaninda repoteawertiead iy net hod
by Grignard reaction; a polynerizing nethod by nickel (0) conplex; a

pol yneri zithg h@ﬂﬁ@df@Fm@da d%iddil2i i ageferapde.as Fed 3; an

el ectrochem cal oxidation

Y *‘“AFB_N_GAW‘—N%AIB ng

Arg AI’10
N““"Al’«] 1

y
Arqo

(24-1)
wherein, Are, Ary, Ars, Ary, Arie, Ar;,., Ar:2, X, and y are
the same as the above. ¥Y;; and Y3 each independently
represent a substituent capable of condensation
polymerization.

A compound represented by formula (24-2) is further

preferable.
o

<5 hh

Yoa i /N

'
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pol yneri zation nethod; or a nmethod by deconposition of an internediate

pol ymer having a suitable |eaving group. 60 27 February 20 t he
pol ymeri zation method by a Wttig reaction, the polynerizagﬁgﬁgﬁgéﬂggﬁ%y a
Heck reaction, the polynerization nethod by a Knoevenagel reaction, the
pol ymeri zati on nmethod by a Suzuki coupling reaction, the polynerization
met hod by a Grignard reaction and the polynerization nethod using a N (0)
catal yst are preferable since structure control is easy in these methods.

In the ma yr e t heds t resent.in tLo LL i efer eis
that Y1, \%}{%3#{74@%?5"\'{6%@%, g,f ,hén%ﬁ@l% glf(aé Jce%%hg?ﬁ%e%%ngg%tly a

hal ogen atfmvedl kyl, asdl §ONALHONGIRy Aladn oY HORAEETOUp. or aryl al kyl

sul fonat e group, and condensation polynerization's carried out under the

exi st ence RfpsrartieH e bagtitke| o € QP §an s £61 dhep b B dRE £4 1 Bbn COMPouNds, a
di hal ogenated conpound, bis (al kyl sul f onat e) conpound,

bi s(aryl sul f onatspleearpeady biss cdnfotlrd Kidsdl {Pnatmdcsmeeunthwing a
hal ogen- al kyl sul fonate conpound, hal ogen-aryl sulfonate conpound,

hal ogen- alylrmadlkiwy sif frenmdte o pobeith twdidyd sid faneéeresy| s£l fonate
conpound, al kyl sul fonate-aryl al kyl sul fonate conpound are exenplifi ed.
Mor eover, negeadsanypnuffacurergetiindalvdie, pederdn bavesdcoand at tlse
preferable that Y1, Y2, Y3, Y4, Ys, Y6, Y71 Y8, Y9, and Y10 are each

i ndependemehtinchdlenparatiuag of kKydre and the boiling point or less

of the organic solvent using an alkali or suitable
catalyst, for example. For example, known methods can be
used, described in "Organic Reactions", vol. 14, pp. 270 to
490, John Wiley & Sons, Inc., 1965, "Organic Reactions”,
vol. 27, pp. 345 to 390, John Wiley & Sons, Inc., 1982,
"Organic Synthesis", Collective Volume VI, pp. 407 to 411,
John Wiley & Sons, Inc., 1988, Chemical Review, vol. 95, P.
2457 (1995), Journal of Organometallic Chemistry, vol. 576,
p. 147 (1999}, Journal of Praktical Chemistry, vol. 336, p.
247 (1994), Makromolecular Chemistry Macromolecular
Symposium, wvol. 12, p. 229 (1987), and the like.

In a method of producing the polymer compound of the
present invention, as the method of carrying out
condensation polymerization, a known condensation reaction
can be used according to the substituent of the compound
represented by the above formula (14) - (24-2) capable of
condensation polymerization.

When the polymer compound of the present invention

generates a double bond in the condensation polymerization,
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sul fonate group, arylsulfonate group, arylal kylsulfonate group, boric acid
group or boric ester group, and The ratio 61 27 February 29?%dn9£gkﬂ%7t°tal
nol es (J) of a hal ogen atom al kyl sul fonate group, aryl onat € group,
and aryl al kyl sulfonate group, to the total noles (K) of the boric acid
group and boric ester group is substantially 1 ( K/J is usually in the
range of 0.7-1.2), and condensation polynerization is carried out using a
ni ckel catalyst or a palladium catalyst. As the concrete conbination of

th t d , | ogenat ed
compound. 251 St By SrFoaais) ??ﬁ%‘éu'r?&ﬁ@%is e ﬂq%ﬁ%%@;ﬂ“@ ound or
bi s(aryl aéisxhﬁmhffszeats}gowaogeq £ 4R0TC 1T o UG Pl i hor 1 ¢
ester conpound. Moreover mele are ha ogen-boric aci conpound

hal ogen- b@bxhﬁoﬁﬁ&ieha{}QHBOBBme@J srbapl faaaatae cQﬂﬁﬂon%C inghyiGyrpound,
al kyl sul fonat e-boric ester conpound, aryl sulfonate-boric acid conmpound,

aryl sul f oprdepheniGmemntehy1CgrBavNdoraky takpyundl heraher Forn 12¢réup
conmpound, aryl al kyl sul fonat e-bori c acid conpound, and

aryl al kyl sndif anabepbabha Ratrengcopposipidonlémi e phel egablp;that the organic
solvent used is subjected to a deoxygenation treatnent sufficiently and
the reacpobymesipaviorsbgdHanBereaptinar bfahnmospipenad Gervamal kylnyflor
suppressing a side reaction, though the treatnent differs dependi ng on
conpoundsgreudp raadt fonsmpsedd having halogen atom; a

poclycondensation by dehydrohalogenation method of a
compound having two or more mono-halogenated methyl group;
a polycondensation by the sulfonium-salt decomposition
method of a compound having two or more sulfonium methyl
groups; a polymerization by Knoevenagel reaction of a
compound having a formyl group and a compound having cyano
group; a polymerization by McMurry reaction of a compound
having two or more formyl groups, etc.

When a polymer compound of the present invention
generates a triple bond in the main chain in condensation
polymerization, for example, Heck reaction can be used.

Moreover, when neither a double bond nor a triple bond
is generated, exemplified are: a polymerizing method of a
corresponding monomer by Suzuki coupling reaction; a
polymerizing method by Grignard reaction; a polymerizing
method by nickel (0) complex; a polymerizing method by an
oxidizing agent such as FeCl,;; an electrochemical oxidation
polymerization method; or a method by decomposition of an

intermediate polymer having a suitable leaving group.
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Further, it is preferable to conduct a dehydration treatnment |ikew se
(however, this is not applicable in the 62 27 February 2007, ¢ mﬁ5097
reaction in a two-phase systemw th water, such as a Suzuki coupli
reaction). For the reaction, an alkali or suitable catalyst is added

appropriately. These may be selected according to the reaction used. It

preferable that the alkali or <catalyst is soluble sufficiently in a
sol vent used for the reaction As the method of nixing an al kali or

i's

catal yst,  Uheree | neusPLL | 6o gnOBsbadioh AUShRA Byog! akengol an ol kall

or catalyst slow e stir er an inner

to a solution of an alkali” or catalyst, inversely. Wen these polyner
conmpounds 4 Bymkselz @61 én | m@bhod ebyt 41 RBcBREREGAL PEadtRBhyMRheLED, the

purity thereof exerts an influence on |light emtting property, therefore,

it is prefmrbhherihaticen etied bg pusiturd Byuplivyhedacstieh,ashe

distillation, sublimtion purification, re- crystallization and the like

bef ore beipwlypotyimwat ved mechod usy her Grignasdprehetabheahd e¢haduct a
purification treatnment such as re-precipitation purification,

chr omat ograplyne sepat ben one tinod t heinhg ke Wi{e) chealgyght Aeei prefarebie of

ere 8f argon and
nitrogen afshddeonhi k@n@rpalﬁémgat%nSﬁne%xdaﬁlgl BQHEBE Egaeftheﬂ Sehution

X=S, the compound represented by the above fornula (14) can be produced by

reduci ng t&kaﬁ”qﬁﬁgﬁﬁpxﬁ control is easy in these methods.

In the manufacture methods of the present invention,
it is preferable is that ¥,, ¥,, Y3, ¥4, Y5, ¥Ys, ¥, Yg., Yo,
and Y;, are each independently a halogen atom, alkyl
sulfonate group, aryl sulfonate group, or arylalkyl
sulfonate group, and condensation polymerization is carried
out under the existence of zerovalent nickel complex.

As the raw material compounds, a dihalogenated
compound, bis (alkylsulfonate)compound,
bis(arylsulfonate)compound, bis
(arylalkylsulfonate)compound or halogen-alkyl sulfonate
compound, halogen-aryl sulfonate compound, halogen-
arylalkyl sulfonate compound, alkylsulfonate-aryl sulfonate
compound, alkylsulfeonate-arylalkyl sulfonate compound are
exemplified.

Moreover, in the manufacture method of the present
invention, it is preferable that Y;, ¥,, Y3, Yi, Y5, ¥, Y,,
Ys, ¥y, and Y;, are each independently a halogen atom, alkyl
sulfonate group, arylsulfonate group, arylalkylsulfonate

group, boric acid group or boric ester group, and The ratio
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bel ow fornmula (22) or (23), with using a reducing agent. Y1-V-Y2 (22) 63
27 February 2007 Y1-WY2 (23) wherein, V represents a repﬁ?f€§guﬂpzbo7
having the structure of X=S02 corresponding to the above represents a
repeating unit having the structure of X=SO corresponding to the above U.
Y1l and Y2 are the sanme as above-nentioned. For exanple, the

di benzot hi ophene derivative represented by the above fornmula (15-1) can be
produced by reducing the conmpound represented by the below forrmula (15-

12) with ustngn& E@Eiét'j?'rﬂglégegh) &80, P{Ho@eﬁ étXAaZ allRy38)1128nGkR37) bb
(15-12) wherein, Y11, Y12 7, aa, and are the sane as

above- nentg dhe1r eduebngta0ghbups BAH aey%akw kuitbadt eaggoupxanpl es
t hereof inclu e, titani um conpounds, such as titaniumtrichloride; silane

conmpounds, t& Uehe aSot4l CbDESS(KANGE ahenboric Aydal deocapmpadndsriguch as
al um ni um hydride, di- 1-butyl alum niumhydride, lithium alum nium
hydri de, testet hpryu@l U substabhiabhipydr (de/J fsi ububdlgxynalthe num
l'ithium hydride, alum num sodium hydride, triethoxy al um num sodi um
hydri de, brafge of 0.7~1.2)}, and condensation polymerization is

carried out using a nickel catalyst or a palladium

catalyst.

As the concrete combination of the raw material
compounds, exemplified is a combination of dihalogenated
compound, bis{alkylsulfonate)compound, a bis
(arylsulfonate)compound or bis(arylalkylsulfonate)compound,
with diboric acid compound or diboric ester compound.

Moreover, exemplified are halogen-boric acid compound,
halogen-boric ester compound, alkylsulfonate-boric acid
compound, alkylsulfonate-boric ester compound, aryl
sulfonate-boric acid compound, arylsulfonate-boric ester
compound, arylalkylsulfonate-boric acid compound,
arylalkylsulfonate-boric acid compound, and
arylalkylsulfonate-boric ester-compound.

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.

Further, it is preferable to conduct a dehydration

treatment likewise (however, this is not applicable in the
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met hoxyet hoxy) al um num sodi um hydri de, diethylalum num sodi um hydri de;
di boranes or substituted borane conpounds such as diboran )

di chl oroborane, 2, 3-dinmethyl-2 64 27 February 2007 butylbgvéﬁ%?hwy2007

bi s- 3- et hyl - 2- but yl bor ane, dii sopi nocanphenyl borane, dicycl o hexyl borane,
9- borabi cycl o[ 3, 3, 1] nonane, boron hydri de netal conpounds, such as
l'ithium borohydride, |ithium borohydride cyanide, triethylboron Iithium
hydri de, s-butylboron |lithium hydride, t-butylboron |ithium hydride,

sodi um borghydiisdg, retaratri%t[hqw%p;tg{bu-ospggi%gq%ymrpmw%éﬁ% ung,hoy ohydr i de

sul fide; conposites, such as tetr acid trimet oxoni um -

sodi um bola@hykdish@euk 1S AT iRRS GradtidR, ) - cobalt chloride, and nethyl
fluorosul fate - sodi um borohydride cyanide, etc. Anong them al um ni um

hydri de conpourds ahe raRftafcadl &n anddiit kinmwaltdB e Watydfdeeid s
especially preferable. The reduction reaction can be carried out in a
solvent wdded apprbeitsateIgsphenesestial 88 Belleeged akcardgang the

tenperature of the reaction is preferably from-80cCto a boiling point of
t he sol verthe Asathdonolsedt.s, Iexesppréifetabile: thatutaeecedlklydr ezar bons,
such as pentane, hexane, heptane, octane, and cycl ohexane; unsaturated
hydr ocar beasalysth ias sibdmbdee sufifdlaiemd, lyetimy ldbevderest ammbkdk ficaneshe
hal ogenat ed saturated hydrocarbons, such as carbon tetrachl ori de,
chl or of or Fpaction. As the method of mixing an alkali or catalyst,
there is exemplified a method of adding a solution of an
alkali or catalyst slowly while stirring under an inner
atmosphere of argon and nitrogen and the like or a method
of slowly adding the reaction solution to a solution of an
alkali or catalyst, inversely.
When these polymer compounds are used as a light-
emitting material of a polymer LED, the purity thereof
exerts an influence on light emitting property, therefore,
it is preferable that a monomer is purified by a method
such as distillation, sublimation purification, re-
crystallization and the like before being polymerized and
further, it is preferable to conduct a purification
treatment such as re-precipitation purification,
chromatographic separation and the like after the
synthesis.
In case of X=5, the compound represented by the above
formula (14) can be produced by reducing the compounds of

below formula (22) or (23), with using a reducing agent.

Y;-V-Y, (22)
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di chl or onet hane, chl orobut ane, bronobut ane, chl oropentane, bronopentane,
chl or ohexane, bronohexane, chl orocycl ohexane, and bronocyc

hal ogenat ed unsat urat ed hydrocarbons, 65 27 February 2007 2g3%ﬁﬁﬁ@ﬁ2007
chl or obenzene, dichl orobenzene, and trichl orobenzene; al cohols, such as
met hanol , et hanol, propanol, isopropanol, butanol, and t-butyl alcohol;
carboxylic acids, such as formc acid, acetic acid, and propionic acid;
et hers, such as dinethylether, diethylether, nmethyl-t-butyl ether,
tetrahydrqfuma@a t qtasghydropyran, and di oxane; am nes, such as
trlnethylan1ne triethylamne, N,N,N ,N - tetranethyl et hyl enedi am ne, and

pyridi ne; vafasesn, S\Wzl‘bﬁa@esé‘h%%”?éﬁé!éﬂ?ﬁ%ﬂ@ h%%&'ﬂﬁéh&ﬁﬁétﬁﬁbde

N, N- dlethylacetanlde and N-net hyl nor phol i ne oxide, etC. The solvent can be

used al oneOrK=a504 Xodres poherief .t AN adRemu ethergsradén i &f er abl e, and
tetrahydrofuran and diethylether are nore preferable. As the

post - t r eatrapda t i@ sweal t medhngg i shaveitwdtere dprxesanpberegpenabhgg with
wat er, and extracting by an organic solvent, and then distilling the
sol vent. Hasdilst iabeand pl¥i faindatyi;oaref thhespmedast abanebmepeibaeded by
met hods such as fractionation by chromat ography, or recrystallization.
Next, the use dfon rexgmnigwerthonpdenkzethidspheresderivanieation is
explalned The pol yner conpound of the present invention has
represented by the above formula (15-1) can be produced by
reducing the compound represented by the below formula {(15-

12) with using a reducing agent.

(R ) R
36 ( ST%b

(15-12)
wherein, Y,;, ¥;,, R3s. R3;, aa, and bb are the same as
above-mentioned.

The reducing agent is not specially limited, and
examples thereof include, titanium compounds, such as
titanium trichloride; silane compounds, such as
trichloreosilane; aluminium hydride compounds, such as
aluminium hydride, di- i-butyl aluminium hydride, lithium
aluminium hydride, trimethoxy aluminum lithium hydride,
tri-t-butoxy aluminum lithium hydride, aluminum sodium
hydride, triethoxy aluminum sodium hydride, bis(2-
methoxyethoxy) aluminum sodium hydride, diethylaluminum
sodium hydride; diboranes or substituted borane compounds

such as diborane, dichloroborane, 2,3-dimethyl-2-
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fl uorescence or phosphorescence in the solid state, and it can be used as
a light emtting polyner (high nolecular weight |ight-em tti HHEF j-al ) .
Mor eover, said polymer 66 27 February 2007 conpound has e%ggﬁﬁent $d7

el ectronic transportation ability, and can be used suitably as a

pol ymer-LED material, or a charge transporting material. The pol yner LED
using this light emtting polyner is a high performance polyner LED which
can be driven at a |lowvoltage and efficiently. Therefore, the polynmer LED

can be prQﬁf%ﬁ%ﬂ§$éﬁng6fg_§¥§%&é§#€g'éﬁ%ﬁ%ﬁ$g&ﬁg crystal display, a light

source of ¢ or flat sur ing, a’ segnent type display

el ement ANt A AP B dhd | AsOAOR, MLRPLEY-Lle dob. matri x.

Mor eover, the pol yner conpound of the present nvent1 on can be used al so

as a col org¥kuiRElo [Pr3 | BRfdsane 2 BEBESE | ¥ af Die OhIBM CcSRbShngSs! |, an
organic transistor for organic sem conductor, and a conductive thin film

such as cerducld VA i fidrempdeidea) , 1 ok @ 09 Sn @Rl §ONEWel Plle, thin
film Furthernore, it can be used also as a lum nescent thin-filmmateri al

whi ch em ttx ifd tigrigsaesnc 6. icth 1.yl asfior &S C enaen t Nexdron hei giel wier LED of the
present invention is explained. The polynmer LED of the present invention
conpri ses haniriglegari-Gbutgyldroret vieierhitune letdact dedesodionsi isdrotyydif i @, anode

trimethoxyboron sodium hydride, and sodium borchydride

sulfide; composites, such as tetrafluoroboric acid

trimethyl oxonium - sodium borohydride, sodium borohydride

- cobalt chloride, and methyl fluorosulfate - sodium

borohydride cyanide, etc.

Among them, aluminium hydride compounds are
preferable, and lithium aluminium hydride is especially
preferable.

The reduction reaction can be carried out in a solvent
under an inert atmosphere, such as nitrogen or argon. The
temperature of the reaction is preferably from -80TC to a
boiling point of the solvent.

As the solvents, exemplified are: saturated
hydrocarbons, such as pentane, hexane, heptane, octane, and
cyclohexane; unsaturated hydrocarbons, such as benzene,
toluene, ethylbenzene, and xylene; halogenated saturated
hydrocarbons, such as carbon tetrachloride, chloroform,
dichloromethane, chlorobutane, bromobutane, chloropentane,
bromopentane, chlorohexane, bromohexane, chlorocyclcohexane,

and bromocyclohexane; halogenated unsaturated hydrocarbons,
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and a cathode, and the organic |ayer contains the polynmer conpound of the
present invention. The organic |ayer nay be any of a |ight Lt yer,
a 67 27 February 2007 hole transporting |layer, and an el%%?%%##&%bdo@
transporting layer, and it is preferable that the organic layer is a 1ligh
emtting layer. The light emtting |layer neans a |ayer having a function
of light-em ssion. The hole transportating |ayer neans a |ayer having a
function of transporting holes, and an electron transporting |ayer neans

| ayer haV?élﬂ:tf‘an %dﬁh}éé{%%f@,”sé’féﬁi l?ér?f(%ﬁg,nsana- he el ectron

" .
transporting yer an e transporting Tayer are collectively

referred g am AuiliRdfdd ANPRAHod &Y Suo W MECHRES: | QYBESNO] the I ght

emitting layer, hole transporting layer, and electron’ transporting |ayer

can be ussdmady | ndeRsdsidly, e RN Coh@YEralSokdg; | 1 ght
emtting layer, said light emtting |layer which is an organic |ayer may

contai n fWdyxya 0l AdANSHAH |4 FB¥neld oid@n LEEELE Odcid ! aas@orting
material, or a light-emtting material. The conposition conprising the
pol yner compqunrcdhiaf ddiel; praserd, ifwentdomandiagldgast, one conpounds
selected from a hole transporting material, an electron transporting
mat eri al , ddrectHytlgdtthean tnte gy Ireit-enitatl cetthdae, useidratsydrofuxgm ; emitting
material or a charge transporting material. Wen m xing the polymer
conpound dfettriadysiraperrtan .nvaari iddilpxane:; amines, such as

trimethylamine, triethylamine, N,N,N',N’'-
tetramethylethylenediamine, and pyridine; amides, such as
N,N-dimethylformamide, N,N-dimethylacetamide, N,6N-
diethylacetamide and N-methylmorpholine oxide, etc.The
solvent can be used alone or a mixtures thereof. Among
them. etheres are preferable, and tetrahydrofuran and
diethylether are more preferable.

As the post-treatment, a usual method is available,
for example, gquenching with water, and extracting by an
organic solvent, and then distilling the solvent.
Isolation and purification of the product can be performed
by methods such as fractionation by chromatography, or
recrystallization.

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

The polymer compound of the present invention has
fluorescence or phosphorescence in the solid state, and it
can be used as a light emitting polymer (high molecular

weight light-emitting material). Moreover, said polymer
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and a hole transporting material, the mxed ratio of the hole transporting
material is 1 wt%- 80 w % based on the total anount of t ﬁg%& nd
it is preferably 5 wt% 68 27 February 2007 60w % Wen nglng fﬁeQ%%?yner
compound of the present invention and an el ectron transporting nmaterial,

the mxed ratio of the electron transporting material is 1 wt%- 80 wt%
based on the total amount of the mxture, and it is preferably 5 wt% -
60wt % Furthernore, when mxing the polymer conpound of the present

nvent | on Alhfudd Hils RLLL DG B EELRbn 4L e hYRS-EALBnOLpRRE

l'ight-emt materi a o bas e tota mouAt of the

m xture, ae;}@d'éaﬂ sb@r@égaaéutébwygs ﬁoﬁ%f&mgﬁeﬂﬁzﬁ] fhedrifg, pekyHef
(o} t

conmpound the present invention wt emtting matérial, a hole

transportidiga P e +&hspSPed 9§ ;aatsffgir OfLET BRSPRELT NED {fgaﬁg ghist he ni xed
ratio of the I1ght- em}t)tlng material is 1 w%=- 50 wt % based on the total

amount of 1i¢h# &hi¥€ing 3PELyhetSiPr &f BLGR| Ye PEVEManc4OpbYyméerED! al
anount of the hole transporting material and the el ectron transporting
materi al ivwhilchnt&an 59 akoemndti & Lowpreieagdl ¥nd wEfhcidfui% The anount
of the polyner conpound of the present invention is 99wt % - 20wt % As the
hol e transptefgrent thie gholwhect bD chnabsppréefagabhiyensall, fand
light-emtting material to be m xed, known | ow nol ecul ar wei ght conpounds,
known phdsptiorksgieint o€ ompbimasd andy khalndpebyarr @olpoghhdsovaaepef

curved or flat surface for lighting, a segment type display
element, and apparatus such as a flat-panel display of dot
matrix.

Moreover, the polymer compound of the present
invention can be used alsc as a coloring matter for lasers,
a material for organic solar-cell, an organic transistor
for organic semiconductor, and a conductive thin film such
as conductive thin-film material, and organic-semiconductor
thin £ilm,

Furthermore, it can be used also as a luminescent
thin-film material which emits fluorescence or
phosphorescence.

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

The polymer LED of the present invention comprises an
organic layer between the electrodes consisting of an anode
and a cathode, and the organic layer contains the polymer
compound of the present invention.

The organic layer may be any of a light emitting layer, a
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used, and it is preferable to use a polyner conmpound. As the hole
transporting material, electron transporting material or Iy ;ﬁ§59§@dmg
mat eri al of polyner conpound, 69 27 February 2007 exenpli?ie are. a

pol yfl uorene and derivatives thereof and copolyners thereof; a polyaryl ene
and derivatives thereof and copolyners thereof; a polyarylene vinylene and
derivatives thereof and copolyners thereof; and an aromatic am ne and
derivetives thereof. These are disclosed in WO 99/13692, WD 99/ 48160,
GB2340304 - 8 0, .apd WO

00/ 46321, %\éoo%é/%%%g%, 1 9@%%4%%%9%%%&“ %A 0

98/ 06773, Q] QB4 W3 OO/ 3RARS1 J1O.00f 536550 Yihs D11 34422 5 VO 90/ 24526,
WD 00/ 22027, WO 00/ 22026, 98/ 27136, US573636 and WD 98/ 21262,
US5741921,1 1\ 19 &nPid39%h g WRRG4 29356, WO 96/ 10617, EP0707020 and WD

95/ 07955, J 2001- 181618A,” JP 2001- 123156A, JP 2001- 3045A, JP 2000-
351967A, JP 2000re3030A emhit 2009 - PSS Meadd 2000y@b208vfng 4P

2000- 136379A, JP 2000-104057A, JP 2000-80167A, JP 10- 324870A, JP

10- 114891 Aunb? iSnl 2 33ikgh Rk koiBA, Titd choAs thenspghtaeingt Llagenat eri al
of | ow nol ecul ar wei ght conpound, exenplified are: naphthal ene, and

deri vat i vesansher dafyemrntdwiaoere famtidern vaf | veansherebhyg lantesdeandati ves
thereof; coloring matters, such as pol ynet hi nes, xanthenes, coumarins, and
cyani nes; a8 diedrtgsomuirasisoar toing Hayat dreapfpt ekaydrihavieei ®ati ve;

aromati c am nes; tetraphenyl cycl opentadienes or its
function of transporting electrons. The electron

transporting layver and the hole transporting layer are
collectively referred to as a charge transport layer. Two
or more layers of the light emitting layer, hole
transporting layer, and electron transporting layer can be
used each independently.

When an organic layer is the light emitting laver,
gaid light emitting layer which is an organic layer may
contain further a heole transporting material, an electron
transporting material, or a light-emitting material.

The composition comprising the polymer compound of the
present invention and at least one compounds selected from
a hole transporting material, an electron transporting
material, and light-emitting material can be used as a
light-emitting material or a charge transporting material.
When mixing the polymer compound of the present invention
and a hole transporting material, the mixed ratio of the
hole transporting material is 1 wt% - 80 wt?% based on the

total amount of the mixture, and it is preferably 5 wt% -
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derivative; tetraphenyl butadiene or its derivatives, etc. Specifically,

known materials disclosed in JP 57- 51781A or JP 59-194393

70 27 February 2007 As the phosphorescent conpounds, exennggled are:
those having iridiumas a central netal, such as Ir(ppy)3 and

afie0eged.

Bt p2l r (acac); those having platinumas a central netal, such as Pt CEP;
t hose having europiumas a central netal, such as Eu(TTA)3phen, etc. / \ /
\' N "7 1r(PPY N CH3 OlIr Btp2lr(acac) CH3 2 CH5 CH5 CQH5 1 N1 CH5

NP-NTROGER . bmen“aiikin

Eu( TTA) 3phen

invention and an electron transporting material, the mixed
ratio of the electron transporting material is 1 wt% - 80
wt% based on the total amount of the mixture, and it is
preferably 5 wt% - 60wt%. Furthermore, when mixing the
polymer compound of the present invention and a light-
emitting material, the mixed ratio of the light-emitting
material is 1 wt% - 80 wt% based on the total amount of the
mixture, and it is preferably 5 wt?% - 60wt%.

When mixing the polymer compound of the present
invention with a light-emitting material, a hole
transporting material, and/or an electron transporting
material, the mixed ratio of the light-emitting material is
1 wt% - 50 wt% based on the total amount of the mixture,
and it is preferably 5 wt% - 40wt?®. The total amount of the
hole transporting material and the electron transporting
material is 1 wt% - 50 wt%, and it is preferably 5 wt% -
40wt%. The amount of the polymer compound of the present
invention is 99wt% - 20wt%.

As the hole transporting material, electron
transporting material, and light-emitting material to be
mixed, known low molecular weight compounds, known
phosphorescent compounds and known polymer compounds can be
used, and it is preferable to use a polymer compound. As
the hole transporting material, electron transporting

material or light-emitting material of polymer compound,
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O CF3 Specifically, exanples of the phosphorescent conpounds

are

described in: Nature, (1998), 395, 151; Appl. Phys. Lett.2§%ggghmuﬁ@¢1),
4, Proc. SPIE-Int. Soc. Opt. Eng. (2001), 4105 (Organic Light-Em’tting
Materials and DeviceslV), 119; J. Am Chem Soc., (2001), 123, 4304;

Appl . Phys. Lett., (1997), 71(18), 2596; Syn. Met., (1998),

Syn. Met., (1999), 99(2), 1361: Adv. Mater., (1999), 11(10),

94(1),
852;

103;

Jpn. J. Appl . Phys., 34, 1883 (1995), etc. As a polyner conpound to be m xed

havi ng onfyTRA GeFIcrs. o1 PRad e arss arah R, (I g

1)
ness of

the [ight c%%)tl%'ég‘sl g %'i:’eoft;hl% 1P RlH @l TdrsS, ASRRI gk b gmat er i al

used, and

y properly be seleCted so that the driving voltage and

t he

light em tahh”%o%%ﬁ?ﬁie%CXhl&%%@ 3N kiRt Weny@the tdiR t hi ckness s,

for exanple, from

nmto 1 9m preferably from2 nmto 500 nm further

pref er abl Yeki 9@t veBMthe redd Bmd Avpd yalding Haxduxd aind he ld:@iatera tting

| ayer, for exanple, exenplified is a nmethod by filmformng froma

sol ution. afSnkhent derfieeriregsmehlkaddi.onThesel dirkodiscids2d Eabmwoary 2007
application nethods, such as a spin coat nethod, casting nethod, mcro

gravure coat/ilngsaet Wod gogualsioe GBR4MB04A, WO 00/53656, WO

01/19834, WO 00/55927, GB2348316 and WO 00/46321, WO

00/06665, WO 99/54943, WO 99/54385, US5777070 and WO

98/06773, WO 97/05184, WO 00/35987, WO 00/53655, WO

01/34722, WO 99/24526, WO 00/22027, WO 00/22026, WO

98/27136, US573636 and WO 98/21262, US5741921, WO 97/09394,

WO 96/29356, WO 96/10617, EP0707020 and WO 95/07955,

JP

2001-181618A, JP 2001-123156A, JP 2001-3045A, JP 2000-

351967A, JP 2000-303066A, JP 2000-299189A, JP 2000-2520654,

JP 2000-136379A, JP 2000-104057A, JP 2000-80167A, JP 10-

324870A, JP 10-114891A, JP 9-111233A, JP 9-45478A,

etc.

As the light-emitting material of low molecular weight

compound, exemplified are: naphthalene, and derivatives

thereof; anthracene and derivatives thereof, and
derivatives thereof; coloring matters, such as

polymethines, xanthenes, coumarins, and cyanines;

8-

hydroxyquinoline or the metal complex of its derivative;

aromatic amines; tetraphenyl cyclopentadienes or its

derivative; tetraphenylbutadiene or its derivatives, etc.

Specifically, known materials disclosed in JP 57-

51781A or JP 59-194393A, can be used.
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met hod, bar-coating nethod, roll coating nmethod, wire bar coat nethod, dip
coat nethod, spray coating nethod, screen printing, flexogfpaﬁﬂmggbb@d

of fset printing, and ink jet printing nmethod, can be used. Printing

met hods, such as screen printing, flexography nethod, offset printing, and
ink jet printing nethod, are preferable, since pattern formng and

mul ticolored printing are easy. As the ink conposition used for the
printing nethod etc., at least 1 kind of the polyner conpounds of t he

present invent h?geriﬁglo% g)%o%%@tc%'nr{e%o %qir}dsve%xélgflqé% ght em ttl ng

transporting na tFon transporting nater

material, EBEléegtavlel%hiﬂl?hh&rF% AT o AN i 4 Qb 03 t he

pol ymer conpoun resent invention. The anmount of the polyner

compound gf, 5t Be Pk fac )l NRRS O'iha!v’l I d ik P THROSH td el 2RWedh -
100m¢96ba§gg %RQE%Z%FOFQ melgﬁ% of gﬁglgbnp05|tlon except the sol vent ,

and prefegat%hyaéo\ﬁt%p 109ws% nARAM P exofaiim iss GOMaitiel Mdgarount of
the solvent in the ink conposition is |wt% 99. 9m % based on the tota

wei ght of ghbhe eemposimiragBphenef etahl y 60w % 99. 5wt % and nore preferably
80wt % 99. OWmt % The suitable viscosity of the ink conposition is depend on
the printing nmethods. When the ink conpositionis 73 27 February 2007
processed vi g—Q ¢t+schargi ng apparatus, in order to prevent clogging and

j { ng at di scharging, the

/N
7 “nu—I
ARAN In(ppy)s
Y/,
CH3
-\“ 0
/'lr{ N Btplr{acac)
o=
CH3
2
CoHs  CoHs
Csz CZHS
PtOEP
CsHs CoHs
CoHs CoHs
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viscosity is preferably in a range of 1 - 20nmPas at 25 C. The sol vent used
as the ink conposition is not especially limted, and pref F hose
whi ch can dissolve or disperse the materials constituting ?%g&#ﬁ¥92§0§
conposition other than the solvent uniformy. Wen the materials
constituting the ink conposition are soluble in a nonpolar solvent, as the
solvent, exenplified are: chlorinated solvents, such as chl oroform
met hyl ene chloride, gnd dichl oroethane; ether solvents, such as
tetrahydrofuri\ r ’;i: hydr ocar bon sol vents, such as toluene, and
ol[ven¥s, [ such as acetone, and nethyl ethyl ketone; and
ester sol veatg, Nsyok« as|ethyl acetate, butyl acetate, and ethyl cellosolve
Ful ag) the pol ¥HEFTABDI®G the present invention, there are
exenplifiedYy aneyPc’ haYing an electron transporting |ayer disposed
between a caghdde [andCFal,light enitting layer; a device having a hol e
transporting |ayer disposed between an anode and a light emtting | ayer;
and a device having an electron transporting | ayer di sposed between a
cathode and a |$pidtiEhcating tagepleandfathel phosphogpsteningcbapenndissposed
bet ween an anode and a light emtting | ayer. For exanple, the follow ng
struct uresang desciibed i4 RFtEedr ubl9920D07398petbii cAbby.eRbyplified. a)

anode/light emtting | ayer/cat hode
Lett. (1999), "75(1), 4; Proc. SPIE-Int. Soc. Opt. Eng.

(2001), 4105 (Organic Light-Emitting Materials and
DeviceslIV), 119; J. Am. Chem. Soc., (2001), 123, 4304;
Appli. Phys. Lett., (1997), 71(18), 2596; Syn. Met., (1998),
94(1), 103; Syn. Met., (1999), 99(2), 1361; Adv. Mater.,
(1999), 11(10), 852; Jpn.J.Appl.Phys.,34, 1883 (1995}, etc.

As a polymer compound to be mixed with the
phosphorescent compounds, those represented by formula (1-
1) having only the structure of X=S are preferable.

Regarding the thickness of the light emitting layer,

the optimum value differs depending on material used, and
may properly be selected so that the driving voltage and
the light emitting efficiency become an optimum value, and
the thickness is, for example, from 1 nm to 1 4m,
preferably from 2 nm to 500 nm, further preferably from 5
nm to 200 nm.

As a forming method of the light emitting layer, for
example, exemplified is a method by film forming from a
solution.

As the film-forming method from a solution,
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b) anode/ hole transporting layer/light emtting |ayer/cathode c)
anode/light emtting |ayer/electron transporting |ayer/ /@ﬁpg&gﬁy@bg7
anode/ hol e transporting layer/light emtting |ayer/electron tranSporting
| ayer/ cat hode (wherein, / indicates adjacent |am nation of |ayers.
Hereinafter, the sanme) When the polynmer LED of the present invention has a
hol e transporting |ayer, as the hole transporting materials wused, there
are exenplified polyvinylcarbazole or derivatives thereof, polysilane or

der i vat i vesph iELeqhn nBRAAE, 0XANS der LVatlves haviii iy ARG an ne in

the side ain or the main éhaln, pyrazofine derivatives, arylamne
derivati vagenshi | REBEodghValkY 8dat iy p.@%wdql iR e [dorRLinges,

pol yaniline or derivatives thereof, polythiophéne or derivatives thereof,

pol ypyrrohgtn8H , dghirLabhtesdt hereel, RehV(RoRamy aR&HIW, e War
derivatives thereof, poly(2,5-thienylenevinylene) or derivatives thereof,

or the |ikeatSpeehbag axpnpbas alkthda helpealy avspdnd igtRIEB! isalredmc| ude
t hose described in JP 63-70257A, JP 63-175860A, JP 2-135359A, JP

2- 135361 ApriRt2n809988A0gtRpRy3MYDAdGND £EIR e t3 pk52t34y, AR Ankeljredary 2007
Anmong them as the hole transporting materials used in the hole
t ransport prngnkapgr mephefler ebne bar @spdl.y Perinidingg methods, such as

screen printing, flexography method, offset printing, and

ink jet printing method, are preferable, since pattern

forming and multicolored printing are easy.

As the ink composition used for the printing method
etc., at least 1 kind of the polymer compounds of the
present invention should be contained, additives, such as a
hole transporting material, electron transporting material,
light-emitting material, solvent, or stabilizer, may be
contained in addition to the polymer compound of the
present invention.

The amount of the polymer compound of the present
invention in said ink composition is 20wt% - 100wt% based
on the total weight of the composition except the solvent,
and preferably 40wt% - 100wt%.

When a solvent is contained, the amount of the solvent
in the ink composition is lwt%-99.9wt% based on the total
weight of the composition, preferably 60wt%-99.5wt%, and
more preferably 80wt%-99.0wtd.

The suitable viscosity of the ink composition is

depend on the printing methods. When the ink composition is
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transporting materials such as pol yvinyl carbazole or derivatives thereof,
pol ysil ane or derivatives thereof, polysiloxane derlvat|v§§ﬁa?a%¥hg@3
aromati c am ne conpound group in the side chain or the main c
polyaniline or derivatives thereof, polythiophene or derivatives thereof,
pol y(p- phenyl enevi nyl ene) or derivatives t hereof, poly(2,5-

t hi enyl enevi nyl ene) or derivatives thereof, or the like, and further

pref erabl e are ponvinyIcarbazoIe or derivatives thereof, polysilane or

deri vat i ves. Lhereof And , gﬁ@gﬁ S0P AT oS D0, 30, 3 ogpLi e am ne

conpound grou in the $ mai n chal reover hol e

transport i l3 t :%§H¥ exgiplified are
pyrazo||neagﬁ@B&§gf?bes qgg?%E S%rlv f%géthtﬁ( enégaerlvatives, and
triphenyl (qisaisng dgrd \{ﬁtéf\é‘i%bl'y" iGASE AUn dgteheoé ow - %nﬁ%“saraﬁ’\'eiﬂbt hol e

transporting material, it is preferably dispersed in a polyner binder for
use. As the pohwERlsdaivader eed dTivsRd imH ea‘cﬁrr #c @ id hase which do not
inhibit charge transportation extrenely and not have strong absorbance

in a visiklkpeldightly &iﬂlh@dpolawwrpxmﬁui@bleemluﬁd@ wigsch pdry (N
vi nyl carbazol e); polyaniline or derivatives thereof; poly thiophene or

derivati vaissbharneor @dlspenrsep ity mertedimilse renari tdaerinmtthwesinier eof ;
poly(2,5 76 27 February 2007 thienyl enevinylene) or derivatives thereof;
pol ycar boretmpos ifdlopaorthleat ¢hapolbhemestaiyteadr ywireitfrnglgh .y et hyl nmet hacryl at e
When the materials constituting the ink composition
are soluble in a nonpolar solvent, as the solvent,
exemplified are: chlorinated solvents, such as chloroform,
methylene chloride, and dichlorocethane; ether solvents,
such as tetrahydrofuran: aromatic hydrocarbon solvents,
such as toluene, and xylene; ketone solvents, such as
acetone, and methyl ethyl ketone; and ester solvents, such
as ethyl acetate, butyl acetate, and ethyl cellosolve
acetate.
Moreover, as the polymer LED of the present
invention, there are exemplified: a device having an
electron transporting layer disposed between a cathode and
a light emitting layer: a device having a hole transporting
layer disposed between an anode and a light emitting layer;
and a device having an electron transporting layer disposed
between a cathode and a light emitting layer, and a hole
transporting layver disposed between an anode and a light
emitting layer.

For example, the following structures a) to d) are
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pol ystyrene, polyvinylchloride, polysiloxane, etc. Polyvinyl carbazole and

derivatives thereof are obtained from for exanple, a viny y
cationic polynerization or radical polynerization. As the:%%ﬁgggﬁg%goﬁr
derivatives thereof, there are exenplified conpounds described in Chem
Rev., 89, 1359 (1989) and GB 2300196 published specification, and the

| i ke. For synthesis, nethods described in themcan be wused, and a Ki pping
nmet hod can be suitably used particularly. As the polysiloxane or

derivativ égy§§3g¥%g£§¥%§p¢¥@géw the structure of the above-descri bed

hole transporting aving | ower nol ecul ar weight in the side

chain or nBl RN M gHNGEANE f | OXp0e, skal§ion structure has poor hole
transporting property. Particularly, there are exenplified those having an

aromati C @y R JERViNK Al ey ddpshald | 1o &F Ry émitHengside chain or main
chain. The nmethod for formng a hole transporting layer is not restricted,
and in thaagase Rfthwdwl e transporting |ayer having | ower nol ecul ar

weight, a method in which the layer is formed froma m xed solution with a

pol yner bicndemodey lexgitplantiitading ndyer Lesectiford edydpsriiod® 1apasporting
material, a nethod in which the layer is forned froma 77 27 February 2007
sol ution i/sagheomel | fi ed. The sol vent used for the filmformng froma
sofution d) anode/hole transporting layer/light emitting

layer/electron transporting layer/cathode

(wherein, / indicates adjacent lamination of layers.

Hereinafter, the same)

When the polymer LED of the present invention has a

hole transporting layer, as the hole transporting materials

used, there are exemplified polyvinylcarbazole or

derivatives thereof, polysilane or derivatives thereof,

polysiloxane 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 63-70257A, JP 63-175860A, JP

2-135359A, JP 2-135361A, JP 2-209988A, JP 3-37992A and JP

3-152184A.
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Is not particularly restricted providing it can dissolve a hole
transporting material. As the solvent, there are exenpllflgglgghg&lgﬁn

sol vents such as chloroform nethylene chloride, dichloroethane and t he

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

hydr ocar bon sol vents such as tol uene, xylene and the |ike, ketone solvents
such as acetone, nethyl ethyl ketone and the like, and ester solvents such
as ethyl acetate, butyI acet at e, ethylcellosolve acetate and the like. As

the film form ng [ h%e@g@dﬁ? Liﬁéf@ Lo L8l bgapsed.£0aLiog met hods
0 cas

such as a spln coa m cTro gravure coati ng

met hod, gragyur o%ﬁ in aia Et'gﬂef’@LQBﬁe 62L! p629hkRrILBRENO,

wire bar coatlng net coat t ho spray coating Tfrethod, screen

printing ngtdithodd lﬁat@ﬂ@ﬂsn@wﬂdas ﬂf)i?@inﬁ bHi—bagoﬂI@tBQd i nkj et
printing nethod and the like, froma solution egardi ng the thickness of

the hol e tdanspofivdd thay&os, tHELPPL1ane yal derdihtevesdenepdony on
material used, and may properly be selected so that the driving voltage

and t he | igdiyeiidtany ®+f1i€aeneys egeiRg aan optomutigaknene Thempbunliness i s
shoul d be at |east such that pinholes are not generated, but when it is
too thick,gtdg iithergsviédtclgeinfon tiewiwaibecbaks, hpghyaandling s not 78
27 February 2007 preferable. Therefore, the filmthickness of the hole
transport idgriweives, tHareekanpb Eytiiopinémen 0o dedhyatives thereof,
poly(p-phenylenevinylene) or derivatives thereof, poly(2,5-
thienylenevinylene) or derivatives thereof, or the like,
and further preferable are polyvinylcarbazole or
derivatives thereof, polysilane or derivatives thereof and
polysiloxane derivatives having an aromatic amine compound
group in the side chain or the main chain.

Moreover, as the hole transporting material of low
molecular weight compound, exemplified are pyrazoline
derivatives, arylamine derivatives, stilbene derivatives,
and triphenyl diamine derivatives. In case of the low
molecular weight hole transporting material, it is
preferably dispersed in a polymer binder for use.

As the polymer binder to be mixed, preferable are
those which do not inhibit charge transportation extremely
and do not have strong absorbance in a visible light.

As the polymer binder, exemplified are: poly (N-
vinylcarbazole); polyaniline or derivatives thereof; poly

thiophene or derivatives thereof; poly(p-

phenylenevinylene) or derivatives thereof; poly(2,5-
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preferably 2nm - 500nm and nore preferably 5nm- 200nm \Wen the pol yner
LED of the present invention has an electron transporting I@ypgru%29@@7
conpounds are used as the electron transporting naterials, an&’t re are
exenplified oxadi azol e derivatives, anthraqui nonedi met hane or derivatives
t her eof , benzoqui none or derivatives thereof, naphthoqui none or
derivatives thereof, anthraquinone or derivatives thereof,

t et racyanoant hr aqui nodi net hane or derivatives thereof, fluorenone

derivativeghighgbgﬂ¥b9h€%2982£B%L?g?igég%gﬁgi%ﬁ%&%%g;%?ﬁ?%@%rhonﬁt

di phenoqui none derivati exXes 0 yqui no e or

derivativegeibseeei o i | I vat, ,
polyquinoi%?igeéa%dat%gr#ég i@ggh?%g?gg%g%gélg%ﬁ%@%ghgqggﬁﬁgﬁr éﬁf&gs

t her eof ﬁ@ﬂyéhﬁréhg?-€§Pgﬁiﬁﬂriéhh}érihaer 0858 18%&ARkl [ legd those descri bed
in JP 63-70257A, " JP 63-175860A, JP 2-135359A, “JP 2- 135361A,  JP 2- 209988A,

JP 3-37992A andpdiPy3idp2184AvatonB8gahhieterovadiosel endetiovakirkes,
benzoqui none or derivatives thereof, anthraqui none or derivatives thereof,

or nmetal cobpiexed diol; hfdroxyarphel i aevanydembnahieyes byt karaohic
pol yqui nol i ne and derivatives thereof, polyquinoxaline and derivatives
t hereof, pobiFhepization oderagdatalepolhmeedkadienpreferable, and
2- (4-bi phenyl)-5 79 27 February 2007 (4-t-butyl phenyl)-1, 3, 4-oxadi azol e,
benzoqui none, arfshridrpipliesilang(@r gdénbvabbveal theneafanthpobyguenol i ne
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-described hole
transporting material having lower molecular weight in the
side chain or main 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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are further preferable. The nmethod for formng the electron transporting

| ayer is not particularly restricted, and in the case of Q?Féﬁkﬁ Joon
transporting material having | ower nolecular weight, a vapor deposition
met hod froma powder, or a nethod of filmformng froma solution or
nelted state is exenplified, and in the case of a polyner electron
transporting material, a nmethod of filmformng froma solution or nelted
state is exenplified, respectively. At the tinme of filmformng froma

sol ution %rOl%tngJ“,t gLrgt %ﬁﬁligﬁ@%_above pol ymer bi nder can be used together.

The sol vent us mformng froma solution is not particularly

restricted provisgled sl veah $issa0live 18l GlnNAN A ANSRPIIdY ATl Sri@l g, and/ or

pol ymer binders. As the solvent, there are exenplified chlorine solvents

such as gl et YaBr iR 18N e YAl tdR phEh Diptiancadndi §4@1 vé i ke,

et her solvents such as tetrahydrofuran and the like, aromatic hydrocarbon

sol vents sl asaneipienanoivlaaraiand heethekeollveh@ne th@lreenire such as
acetone, nmethyl ethyl ketone and the |ike, and ester solvents such as

et hyl acetetplilfiley] chdetdinge seillwdmiad |oR0] \as adelmter arml, thethyidee As
the filmformng nethod froma solution or nelted state, there can be used
coat i ng nmehiodd deucliiahlarseithad@ 2hd-diireudrike20@thaooato vgemtet houdsh cast i ng
met hod, mcro gravure coating nmethod, gravure coating nmethod, bar coating
met hod, r @S| 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.

Regarding the thickness of the hele transporting

layer, the optimum value differs depending on material

used, and may properly be selected so that the driving

voltage and the light emitting efficiency become an optimum

value. The thickness is should be at least such that

pinholes are not generated, but when it is too thick, the

driving voltage of a device becomes high, and it is not
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coating nethod, wire bar coating nethod, dip coating nethod, spray coating
met hod, screen printing nethod, flexo printing nethod, Ofﬁﬁq%bﬂ&ﬁﬁhkﬂg

nmet hod, inkjet printing nmethod and the |ike. Regarding the thickriess of
the electron transporting |ayer, the optinumvalue differs depending on
material used, and may properly be selected so that the driving voltage
and the light emtting efficiency becone an optinum value. The thickness
is should be at |east such that pinholes are not generated, but when it is

too thickpreheraifiie RhMYUAAIS A M| Cﬁ'lihﬁfrpé%:bs J¥ Ghe 3hdt 15 not

preferable. Therefore, the filmthickness of the hole transporting |ayer

i's, for exaaRls@oritiang IR0 ik IMoPraifiAl Y 2R -1mPON 1 ang nore

preferably 5nm - 200nm Anong charge transporting |ayers provi ded adjacent
to an el pelfred@abliyhsem hayottng fantindafe tgrd fEYF 8y t9ifn Chat@hm nNj ection
efficiency froman electrode and to |lower the driving voltage of a device
may be sonet iWhsn Cleid gsb ThasgeLED npECthOnptayent {mvéeteohnheget aan | ayer,

el ectronic injection layer). For enhanci ng adherence with an el ectrode and
| mpr ovi ng edleatgen rnrecispor tfimgmlayed e ddrroode , cdnipe iy earedaswerd bed char ge
injecting layer or insulation |ayer having 81 27 February 2007 a thickness
of 2 nm ottheeedemdyoal da amspordiiinde dhaddjrdcdist, tamdhrtheimctamsde, and furt her

for enhanci ng adherence of
exemplified oxadiazole derivatives, anthraguinonedimethane

or derivatives thereof, benzoquinone or derivatives
thereof, naphthogquinone or derivatives thereof,
anthraquinone or derivatives thereof,
tetracyanocanthraquinodimethane or derivatives thereof,
fluorenone derivatives, diphenyldicyancethylene or
derivatives thereof, diphenoguinone derivatives, or metal
complexes of 8-hydroxyquinoline or derivatives thereof,
polyquinoline and derivatives thereof, polyquinoxaline and
derivatives thereof, polyfluorene or derivatives thereof,
and the like.

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

Among them, oxadiazole derivatives, benzoquinone or
derivatives thereof, anthraquinone or derivatives thereof,
or metal complexes of 8-hydroxygquinoline or derivatives
thereof, polyquincline and derivatives thereof,
polyquinoxaline and derivatives thereof, polyfluorene or

derivatives thereof are preferable, and 2-(4-biphenyl)-5-
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the interface, preventing mxing and the like, a thin buffer

| ayer

al so be inserted into the interface of a charge transportt?q3% dy%ﬂﬂd

light emtting |ayer. The order and nunber of |ayers lamn
t hi ckness of each | ayer can be appropriately applied while

consi deri ng

light emtting efficiency and life of the device. In the present
I nvention, as the polynmer LED having a charge injecting |ayer (electron
i njecting layer, hole injecting | ayer) provided, there are listed a

pol ymer '%53 H‘%Qt;}&ng%eﬁﬁ% 'flfcéﬁ%&é%fé pﬂ«?ﬁfi&’&ﬁlﬁgﬁéce”t to a

cat hode an aving a ¢

ayer ’provided

peci 1 cal Ty a1 liﬁrt‘eﬁws‘ﬁofﬁlﬁﬁfﬂ%“g%’i .%J}A%‘*Sf Thidh i yé‘é*‘ffﬁrﬁﬁ%ﬁ%%’%??ﬁé

| ayer/ cat hade fortapadefddfiitag tting | ayer/ charge injecting
g) anode/charge injecting layer/light emtting |ayer/charge

| ayer/ cat hode Ihcanpde/sdharge ﬂdﬁn@ﬁi% Nehd aaéf%]ét:f@dute tf&%ﬁ?ﬁi
ahode ol e ransporti ng

| ayer/light emtting |ayer/cathode

| ayer/ cat hode
I nj ecting
layer

ayer/|ight

em tting i82ndt pahirtuaiy 3967 rdaveldedms ¢nd Niecthdgedsy esf Gat hode j)

anode/ charge injecting | ayer/hole transporting

electron transporting material having lower molecular

weight, a vapor deposition method from a powder, or

a

method of film-forming from a solution or melted state is

exemplified, and in the case of a polymer electron

transporting material, a method of film-forming from a

solution or melted state is exemplified, respectively. At

the time of film forming from a solution or a molten state,

the above 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

like, ether solvents such as tetrahydrofuran and the like,

aromatic hydrocarbon solvents such as toluene, xylene and

the like, ketone solvents such as acetone, methyl ethyl

ketone and the like, and ester solvents such as ethyl

acetate, butyl acetate, ethylcellosolve acetate and the

like.

As the film-forming method from a solution or melted

state, there can be used coating methods such as a spin
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| ayer/light emtting |ayer/charge injecting |ayer/cathode k) anode/charge

Injecting layer/light emtting |ayer/electron transportingzﬂﬁagﬁﬁggb@pde
1) anode/light emtting |ayer/electron transporting |ayer/charge injecting
| ayer/ cat hode m anode/charge injecting layer/light emtting

| ayer/ el ectron transporting | ayer/charge injecting |ayer/cathode n)

anode/ charge injecting |layer/hole transporting layer/light emtting

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

|ayer/ el ectron tr. _ / ort i ng
| ayer/ cat noas: By ahenr Bt cr o B PR AR R REEF R Br=PUER ERARIRg 1 ¢! 10

layer/li ghte@ibati ﬁabaysrésgeiﬁgokaﬁaaspe giggatkﬁgehéehehgerbphecting

| ayer/ cat hode As the specific exanples of t arge”injecting ayer,

there are @d&fﬂ?x’léfﬂ]@ﬁ’hoﬁ?y{?iﬁeC98£a&BEEQnér‘meEHBé‘HCHE.BQ(:B_Q'I;XHEF; layers
whi ch are di sposed between an anode and a hole transporting lNayer and

contain a metesd gl sphayi B8atind oMk EAbAONsBBEEAt halnbehyepRthba ,i enkzation
potential of an anode material and the ionization potential of a hole
t ransport i pugimeied i ticod] abfiedet nptbet bayem88hadd, Fehkyatyp2@Q¥ing
transporting layer, and the |ike. Wen the above-described charge injecting
| ayer i s anethod and the like.
Regarding the thickness of the electron transporting
layer, the optimum value differs depending on material
used, and may properly be selected so that the driving
voltage and the light emitting efficiency become an optimum
value. The thickness is should be at least such that
pinholes are not generated, but when it is too thick, the
driving voltage of a device becomes high, and it is not
preferable.
Therefore, the film thickness of the hole transporting
layer is, for example, from lnm to 1 4m, preferably 2nm -
500nm, and more preferably 5nm - 200nm.

Among charge transporting layers provided adjacent to
an electrode, those having a function to improve the charge
injection efficiency from an electrode and to lower the
driving voltage of a device may be sometimes called charge
injection layers (a hole injection layer, electronic
injection layer).

For enhancing adherence with an electrode and

improving charge injection from an electrode, the above-

described charge injecting layer or insulation layer having



| ayer containing an conducting polyner, the electric conductivity of the
conducting polyner is preferably 10-5 S/cmor nore and 10%7%@8H%§§26@ﬁ5’
and for decreasing the 1leak current between |ight emtting piXxels, nore
preferably 10-5 S/cmor nore and 102 S/cmor |ess, further preferably
10-5 S/cmor nore and 101 S/cmor |less. Regarding the kind of an ion doped,
an anion is used in a hole injecting layer and a cation is used in an

el ectron injecting layer. As exanples of the anion, a polystyrene

: _ i an, I ] dth
sul fonat e ol Qs ROUDEE NP Yl ML B 21 LAY Y d AP A £ o0 nd e

i ke are exenpli exanp e ca i on, sodium

i on, POt agShuMeh @Rt rioffel AR le AN URd 10 1A O%ih@(;éﬁdgfeeﬂr%ee&@”p”“ed'

The thickness of the charge I njecting |ayer roml nmto

100 nm praberakly-shicem 2raWen® i3y MiwinsPeid 1Ga |Mixd hef apeie |isted the
follow ng structures q) to ab) for exanple. ) anode/insul ation |ayer

having a bhitgkResyelr hayMallso RsSidedie@nirttld Nthd aRldsdOdsr ra

anode/light emtting |layer/insulation |ayer having a thickness of 2 nm or
| ess/ cat hetlergk amadepoiunat ileRcdrawerd hayhig emiitiidkgnassysf. 2 nm or
| ess/light emtting |layer/insulation |ayer having a 84 27 February 2007
t hi ckness of 2Thm ordessshdanhhotbert pofantede/risnsidmdinated amet thayvi ng a
t hi ckness of 2 nm or
thickness of each layer can be appropriately applied while
considering light emitting efficiency and life of the
device.

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

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

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

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

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

h) anode/charge injecting layer/hole transporting

layer/light emitting layer/cathode

i) anode/hole transporting layer/light emitting
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| ess/hol e transporting layer/light emtting |ayer/cathode u) anode/hole

transporting layer/light emtting |ayer/insulation |ayer
t hi ckness of 2 nmor |ess/cathode v) anode/insul ation Iayggﬂﬂggwﬁézgp7

t hi ckness of 2 nmor |ess/hole transporting layer/light emtting

| ayer/insul ation | ayer having a thickness of 2 nmor |[|ess/cathode w)
anode/insul ation | ayer having a thickness of 2 nmor less/light emtting
| ayer/ el ectron transporting |ayer/cathode x) anode/light emtting

| ayer/ el ectron. trnansporiin | aver/insul af | ayer having a thickness of 2
nm or Iegl'sa} cea]i}hcoh elsei Ja%‘%ceﬂlﬁ%u#l 'T”%ﬁc a%llcg@ehavi ng a thickness of 2 nmor

naving 8 (1 CRRELE PSR B FE T By PR E RO o BB TRY, Mo Tayer

havi ng a thi ckness o nm o ess/’c tion |ayer

having a tihiyrknessyf énﬂf’&ﬂ{? i&féfmh&rééamﬁgéﬂﬂghiay@w&agﬂ&asm tting

| ayer/ el ectron transporting Tayer/cathode aa)™ anodel hole transporting

llayer/|ight) eiddd fthatqy eid fa@ELR®M AFERSPOGHE NEmt B BR41 Nsul ation |ayer
having a thickness oe% %é/nm% Iesés)/cai'fhode 5 27 Februgry 2007 ab)

anode/ i nsulaatd o 1ayaror ayt d1s ot th € NESSe Of caZtigadr | ess/ hol e

transporting layer/light emtting |ayer/electron
1) anode/light emitting layer/electron transporting
layer/charge injecting layer/cathode
m) anode/charge injecting layer/light emitting
layer/electron transporting layer/charge injecting
layer/cathode
n) anode/charge injecting layer/hole transporting
layer/light emitting laver/electron transporting
layer/cathode
0) anode/hole transporting layer/light emitting
layer/electron transporting layer/charge injecting
layer/cathode
p) anode/charge injecting layver/hole transporting
layer/light emitting layer/electron transporting
layer/charge injecting layer/cathode

As the specific examples of the charge injecting

layer, there are exemplified: layers containing an
conducting polymer; layers which are disposed between an
anode and a hole 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
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transporting layer/insulation | ayer having a thickness of 2 nmor

| ess/ cat hode The substrate form ng the polynmer LED of the q@gg}

invention may preferably be that does not change in fornrng an e ec rode
and | ayers of organic materials, and there are exenplified glass,

pl astics, polymer film silicon substrates and the like. In the case of a
opaque substrate, it is preferable that the opposite electrode is
transparent or semtransparent. Usually, either the anode or the cathode in

t he polymgéﬂgﬂgfgl { prégérg%?&ngﬁgti |s transparent or

sem transparent. he anode side is transparent or

senrtransparentWﬂg%tgyérggdyéjﬁ £§H¥H% tjye, netal
oxide filmnms, semtransparent rnﬂ%ﬁg %1 filns anﬁéf%é££$? #% %%e .

Speci f i callagest f&fﬁﬁrﬁﬂ&%'é&&&%@%ﬁge@olﬁh@f orhgeeléeer%' de, and
films (NESA and the like) fabricated by using an electron conductive glass

conposed cfnduigh Nty MrOxdre cﬁ&Jchctmhf 3;5& &6 isOpideepRdiyheott ke,
whi ch are nmetal oxide conpl exes, and go pl ati num silver, copper and

the |ike @/emseadmeard andip’ By@m lokOledg)diat@a Agie d@eﬁiﬁasﬂdgn thd de are
preferable. As the fabricating nmethod, a vacuum vapor deposition nethod,
sput teri ng-emit kndrendn hetatdeny Megtodempt einggpies hod ande 8frefefablyary

2007 the like are used. As the anode there may al so be used organic

t r anspar ert0 Cofdget Prgmpirenendudl’ aS/pmlyanlesae further preferably

107° S/cm or more and 10! S/cm or less.

Regarding the kind of an ion doped, an anion is used
in a hole injecting layer and a cation is used in an
electron injecting layer. As examples of the anion, a
polystyrene sulfonate ion, alkylbenzene sulfonate ion,
camphor sulfonate ion and the like are exemplified, and as
examples of the cation, a lithium ion, sodium ion,
potassium ion, tetrabutyl ammonium ion and the like are
exemplified.

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

Specifically, there are listed the following
structures q) to ab) for example.

q) anode/insulation layer having a thickness of 2 nm or
less/light emitting layer/cathode
r) anode/light emitting layer/insulation layer having a
thickness of 2 nm or less/cathode
s) anode/insulation layer having a thickness of 2 nm or

less/light emitting layer/insulation layer having a
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derivatives thereof, polythiophene or derivatives thereof and the |ike.
The thickness of the anode can be appropriately selected @ﬁ”ﬁgn&ﬁp§@gering
transm ssion of a light and electric conductivity, and for exanple, from
10 nmto 10 it m preferably from20 nmto 1 Un further preferably from
50 nmto 500 nm Further, for easy charge injection, there may be provided
on the anode a |l ayer conprising a phthal ocyanine derivative conducting

pol ymers, carbon and the like, or a layer having an average filmthickness

of 2 nm oryy £S8he $n@fi§i $$E£é§%é8§ﬁggdenetal fluoride, organic

insul ating materral and the material of a cathode used in the

pol ymer LED lodde;R Lgfé"?}ﬁoﬁni’@féfoﬂavinétaP@HiEﬂﬂégé‘BBFW@rKmf gpction is

pref erabl e.” For exanp ere are used netal s suc ithium sodi um

pot assi umy ikl LN £ £85E 67+ oG V1AL Py 11 FRENESL BPAn§ah SLHPY c8ELHBREI UM
barium alum num scandium vanadium zinc, yttriuny indium cerium

samari um (eur b dey hdé B bi tan spyd €1 i Una pad, 1 dght | &ﬁ‘it@in?' | oys conprising
two of nore of them or alloys conprising one or nore of themwth one or
nore of gdakesiivarlaplat i rayer SOPPEY, a MTEHWYERRESs dEt anhwinbrcobal t,
ni ckel, tungsten and tin, graphite or graphite intercal ati on conpounds and
the 87 27 Fedwlaatyh@DO7 |ike. Exanples of alloys include a
magnesi um si |l ver all oy, magnesiumindium alloy, magnesium al um num all oy,
i ndi um 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
less/cathode
z) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting layer/electron
transporting layer/cathode
aa) anode/hole transporting layer/light emitting

layer/electron transporting layer/insulation layer having a

thickness of 2 nm or less/cathode
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silver alloy, lithiumalum numalloy, [ithiummagnesium all oy,
l'ithiumindiumalloy, calciumalumnumalloy and the Iikeg7¥$ﬁ,cat qe may

be formed into a |ami nated structure of two or nore |ayer kness

of the cathode can be appropriately selected while considering

transm ssion of a light and electric conductivity, and for exanple, from
10 nmto 10 u m preferably from20 nmto 1 f Lm further preferably from
50 nmto 500 nm As the nmethod for fabricating a cathode there are wused a

hod, hod
whi ch o merd SRR R 2R R B s R i ne 1 Ke.
F h
orther et Ak e Ay s el g, celliode A0 araan

| ayer, ayer conpri si yner ‘aving. an

aver age flt%ts@o@em,s 1%%%/&%9{141:%% %(?H%%éfﬁkr?g e dl?iachers%e #1ej al

fluoride, organic insulation material and the 1iKke, abrication
of the canhhode, 12ssPRit@eldeve | ayer may al so be provided which protects the
pol ymer LED. For stable use of the polymer LED for a long period of tinme,

it is preferabl gnkospbevirdeearpratiagt the podyfieral®nOhb ¥ @rasgover for
protection of the device in order to prevent it from outside damage. As

t he prot edniveatliayemayt pelefetablye bésathar @laegmiot Thahhd el WonmidP7
conpound, netal oxide, netal fluoride, netal borate and the 1like. As the
pr ot ecti vencevectroder endadayerssed arglants materials, and there are
exemplified glass, plastics, polymer film, silicon
substrates and the like. In the case of a opaque
substrate, it is preferable that the opposite electrode is
transparent or semitransparent.

Usually, either the anode or the cathode in the
polymer LED of the present invention is transparent or
semitransparent. It is preferable that the anode side is
transparent or semitransparent.

As the material of this anode, electron conductive
metal oxide films, semitransparent metal thin films and the
like are used. Specifically, there are used indium oxide,
zinc oxide, tin oxide, and films (NESA and the like)
fabricated by using an electron conductive glass composed
of indium-tin-oxide (ITO} ,indium -’ zinc * oxide and the
like, which are metal oxide complexes, and gold, platinum,
silver, copper and the like are used, and among them, ITO,
indium * zinc * oxide, tin oxide are preferable. As the
fabricating method, a vacuum vapor deposition method,

sputtering method, ion plating method, plating method and
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plate, a plastic plate the surface of which has been subjected to

| ower -wat er - perneation treatnent, and the |ike, and there i i sed
a method in which the cover is pasted with an device substéiﬁ%gh%ﬁygygﬁ
thernmosetting resin or light-curing resin for sealing. If space is

mai nt ai ned 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

placi ng at§esiiganta rSURL S RAr ik %&ioﬁ%,a'%glegtéﬁgl&. Q1Y W€ uge

above-descri bed space, It Is easy to suppress amage of an é%vice by

noi sture e i | . S or
et ﬂ}édwpa&r&ml%dxﬁih&%ﬁ@&f%ﬁ%% F%ne%% atitubitisis

nore are preferably adopted. The pol yner I nvention can

be suitaldetivead as andrbof | PU1HAUIIhe e BE Me b BYes APRAFSLHIS,
dot-matri x display apparatus, and back light of a liquid crystal display.

For obt ai mindg thiegitike ssion in plane formusing the polynmer LED of the
present invention, an anode and a cathode in the plane formmay properly
be pl aced so thahe thdykaeas afi naeednedeh camhare appridyariatiedry obt ai ni ng
light emssion in pattern form there are a nethod in which a mask with a
wi ndow i n sgdiecded Wirirhe s oplsdckediony thansaticssi-ahe it idbeldi giitarend i ght
emtting device, a nethod in 89 27 February 2007 which an organic layer in
non- | i ght ed®icd&iien oeaducts vidivive @nd & asbtegiampshet + efrsiny JGrmge tchilodknéss
provi di ng substanti al _

m, preferably from 20 nm to 1 #m, further preferably from

50 nm to 500 nm.

Further, for easy charge injection, there may be

provided 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

lithjum, sodium, potassium, rubidium, cesium, beryllium,

magnesium, calcium, strontium, barium, aluminum, scandium,

vanadium, zinc, yttrium, indium, cerium, samarium,

europium, terbium, ytterbium and the like, or alloys

comprising two of more of them, or alloys comprising one or

more of them with one or more of gold, silver, platinum,

copper, manganese, titanium, cobalt, nickel, tungsten and

tin, graphite or graphite intercalation compounds and the
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non-1ight em ssion, and a nethod in which any one of an anode or a cat hode,

or both of themare forned in the pattern. By formng a p P of
t hese net hods and by placing sone el ectrodes so that indeg%%%%ﬁvﬁﬁn?@¥f S

possi ble, there is obtained a display device of segnent type which can
display digits, letters, sinple marks and the |like. Further, for formng a
dot matrix device, it nmay be advantageous that anodes and cat hodes are
made in the formof stripes and placed so that they cross at right

angl es. ByigeetBedmpNedhbe hamaggr ahthuael akinBghe8i umP @iy FRL: %QEB?L!“C’S_
emtting different colors of lights are placed separately or a nmethod in
whi ch a cmbghekiiuirein@ium AI1BESC aRACH cGAMMEH1IVAG funl tar1 dys, USkhurl €a col or
di splays and nulti col or displays are obtained. A dot matrix display can
be drivenshilvpassilleydr liithdumealyhiaci v logf,i Giingiceidriawed sasidnh TFT and
the like. These display devices can be used as a display of a conputer,

t el evi si oAlloper Lalbhéumedmdnaim, ajdotyablcalicdlepldueincar ald\oygandrtheyi ew
finder of a video canera, and the like. Further, the above-described |ight
emtting dékpce The @tinedé onayikeafonhadseénfol| aghamipateti ajrooeprand can
be suitably used as a flat |ight source for back-light of a liquid
crystal dPEpFHG, oBrmakealpyersi-i ght source for illunination. Further, if a
flexible plate is used, it can 90 27 February 2007 also be used as a
curved |ight solh@etbickresspphythexapbhede Ccan be appropriately

selected while considering transmission of a light and
electric conductivity, and for example, from 10 nm to 10
m, preferably from 20 nm to 1 4m, further preferably from
50 nm to 500 nm,

As the method for fabricating a cathode, there are
used a vacuum vapor deposition method, sputtering method,
lamination method in which a metal thin film 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
polymer LED. For stable use of the polymer LED for a long
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
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The foll ow ng exanples further illustrate the present invention in detai
but do not Iimt the scope thereof. As for the nolecul ar wei-ghlnaf 2007
nunber - average nol ecul ar wei ght and a wei ght -average nol ecul ar wel ght were
obtai ned as a pol ystyrene reduced average nol ecul ar wei ght by gel
perneati on chromat ography (GPC) using chloroformas a solvent. Synthetic
Exanple 1 (synthesis of Conmpound A) HO I OH S Conpound A

2, 8- di br onodi benzot hi ophene 7g and THE 280m were <charged into a 1 liter

four - neckgdmpbasl, undeh12abxiae! t meRhMDENABEE dedNfhethill bRGalt® @nSahee at a
roomtenperature, then cooled to -78 C. n-butyllithium29m (1.6nol/L

hexane soiikéon)agvashadsiosh sE©PYe SCotdr | tthé¥é etak NBe ds@aVasgragddition, it
was stirred for 2 hours, at the fixed tenperature, and trinethoxyboronic
aci d 13g paataddedpldsopwi pkatéf tRe bhefdeepwfsehadi hagnbekhe tenperature
was raised to a roomtenperature slowy. After stirring for 3 hours at a
room t enpsuljecteddtsappraranatent pemeatiivonmitreaitmentas acdnfthened by TLC
5% sul furic acid 100m was added to termnate the reaction, and stirred at
a room 911PKe Fepndatlpe2@0¥s seipabdyuneefloa m2thodr 4n ®htieh Waehing with
water, the organic |ayer was extracted. After replacing the solvent wth
et hyl ace®@fer 3Bpopagtedusinpdapgdavipeeoghbetsatenhy a thermosetting

resin or light-curing resin for sealing. If space is
maintained using a spacer, it is easy to prevent an device
from being injured. If an inner gas such as nitrogen and
argon is sealed in this space, it is possible to prevent
oxidation of a cathode, and further, by placing a desiccant
such as barium oxide and the 1like in the above-described
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 l1ight of
a liquid crystal display.

For obtaining light emission in plane form using the
polymer LED of the present invention, an anode and a
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-described plane light emitting device, a method in
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added and stirred at 40cC for 5 hours. Then the organic |ayer was
extracted, washed w th 10% aqueous sol ution of iron(l!l)ammngiym gbbg?
and dried. By renoving the solvent, brown solid 4.43g was obtalne
products, such as a dinmer, were also produced as confirmed by LC- M5
measurenent, and the purity of Conpound A was 77% (LC area percentage).
MS(APCI (-)): (MH - 215 Synthetic Exanple 2 (synthesis of Conpound B) O
O S Conpound B Under an inert atnosphere, into a 200nl three neck flask,

Conmpound #h4cBgannogghylier aayde 29 henand ghat @adidéTont Paranalse fhinkd Wer e
charged, and nethylisobutyl ketone 50m was added as a solvent, then
refl uxed wot bblhaahi egtaemel®52afrge GhiekhessApreriding eatisitamtildle sol vent
was renoved, and the reaction product was separated with chl oroform and
wat er, theoor@gaght kamjesiwas extlr acmedhadd inf whiilvkr anysload wift amwat er
twce. After drying by anhydrous sodiumsulfate, it was purified through
silica gehnodeunn a( ehtibntie,t oltubnthcptl cherarael £0@)meido igi wdeConpound B
8.49g 92 27 February 2007 (LC area %= 97% vyiel d=94% was obt ai ned.
1H—NNFK309N¢EP€EK13§Y ferping gtpatkprn 1bRlanygof ( khegaHpethods and 4H),
7.07 (dd , 7.55 (d, 2H), 7. 68 (d, 2
by placing some electrodes so that independent on/off is
possible, there is obtained a display device of segment
type which can display digits, letters, simple marks and
the like. Further, for forming a dot matrix device, it may
be advantageous that anodes and cathodes are made in the
form of stripes and placed so that they cross at right
angles. By a method in which a plurality of kinds of
polymer compounds 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.

Further, the above-described light emitting device in
plane form is a thin self-light- emitting one, and can be
suitably used as a flat light source for back-1light of a

liquid crystal display, or as a flat light source for

illumination. Further, if a flexible plate is used, it can
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Synthetic Exanple 3 (synthesis of Conpound C) OI j I j OO S10 Conpound
C Conpound B 6.67g and acetic acid 40nl were charged |ru()j%€% E@@ﬁe
usi

neck flask, and the bath-tenperature was raised to 140 C wi't

bat h. Then, 30% hydrogen-peroxide 13ml was added through a condenser,

stirred vigorously,
180nl of cold water.
sol vent was renoved

obt ai ned. alEuNMB( 3@@NMHEECACErved 18.dHE Hour®td orl 2% ikHiad.m 24H),
7.19 (dd, 2H), 7.69 (d, 2. 7.84 (d, 2H) MSCAPCI(+)): (MH)' 473

(t, 4H,

Synthetic Exanple 4 (synthesis of Conpound D) O~I1 ~0OBr io S 0®pbr
27 February 2007 Conpound D Conpound C 3.96g and m xed solution 15m of

acetic

aEKdMPTElor of orm =1: 1 were charged into a four-necked fl ask

g an oi l

and

then the reaction was term nated by being poured into
After extracting wth chloroformand being dried, the
and Conmpound C 6.96g (LC area % = 90% vyiel d=97% was

4. 06
93
200m

under an inert atnosphere, stirred at 70 C and di ssol ved. Then, brom ne

6. 02g di ssol vedTha fhiélabdug esahpdepts Botthaes addedtaadestther pdekent3
A sodi um

hour s.

invention in detail but do not limit the scope thereof.

As for the molecular weight, a number-average
molecular weight and a weight-average molecular weight were
obtained as a polystyrene reducéd average molecular weight
by gel permeation chromatography (GPC) using chloroform as
a solvent.

Synthetic Example 1 (synthesis of Compound A)

HO. .‘ .E .OH
S

Compound A

2,8-dibromodibenzothiophene 7g and THF 280ml were
charged into a 1 liter four-necked flask under an inert
atmosphere, and stirred to dissolve at a room temperature,
then cooled to -78 . n-butyllithium 29ml (1.6mol, L
hexane solution) was added dropwise to it. After the
dropwise addition, it was stirred for 2 hours, at the fixed
temperature, and trimethoxyboronic acid 13g was added
dropwise. After the dropwise addition, the temperature was
raised to a room temperature slowly. After stirring for 3
hours at a room temperature, disappearance of the raw
material was confirmed by TLC. 5% sulfuric acid 100ml was

added to terminate the reaction, and stirred at a room
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t hi osul fate aqueous sol uti on was added to renove unreacted brom ne, and
the reaction product was separated with chlorof orm and wat ni c
| ayer was extracted and dried. After renoving the solvent,fﬁqﬁﬁggygg@?fied
through silica gel colum (eluent: chlorofornf hexane=1/4) to give

Compound D 4.46g (LC area % = 98% vyiel d=84% was obtai ned.

1H NVR(300MHz/ CDC13) : 6 0.95 (t, 6H), 1.30-1.99 (m 24H), 4.19 (t, 4H),
7.04 (s, 2H), 7.89 (s, 2H) M5(FD )M 630 Exanple 1 (synthesis of Conpound
E) OO BempeBatuBenpeund 2EnCorRQUAFtRr3+w3&hnang ditthylat@iheremdn were
charged into a 200m three neck flask under an inert atnosphere, and the
t enper at upegaRscr ahyed twasdexCravdedt.i AFedr kepliadingaltwd RidiRedr i de
1.179g was added a little at a tinme and reacted for 5 hours. Excess of

l'i t hi um awiithnethylydeedat84 2303Fahueang AQAFogems peeosides sthlbwaaddi ng a
smal | amount of water at a tine, and washed with 36% hydrochloric acid

5. 7ml. Theddedcandnstairxedr etwdd (S epar o dtowi s h Tidor ther orgadieat er, the
organi c |l ayer was extracted and dried. It was purified through silica gel
col um (elagar: wahl exstrarchtiexwashedsyitho 1§itvaqGespsusdlBtio®g ofLC area %
= 99% vyield=49% was obtai ned.

iron(II)ammonium sulfate, and dried. By removing the
solvent, brown solid 4.43g was obtained. By products, such
as a dimer, were also produced as confirmed by LC-MS
measurement, and the purity of Compound A was 77% (LC area
percentage).

MS(APCI(-}):(M-H) 215

Synthetic Example 2 (synthesis of Compound B)

Compound B

Under an inert atmosphere, into a 200ml three neck
flask, Compound A 4.3g, n-octylbromide 25.1g and potassium
carbonate 12.5g were charged, and methylisobutyl ketone
50ml was added as a solvent, then refluxed with heating at
125 for 6 hours. After the reaction, the solvent was
removed, and the reaction product was separated with
chloroform and water, the organic layer was extracted and
further washed with water twice. After drying by anhydrous.
sodium sulfate, it was purified through silica gel column

(eluent: toluene/cyclohexane=1/10) to give Compound B 8.49g
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" H NMR(300MHz/ CDC13): 6 0.90 (t, 6H), 1.26-1.97 (m 24H), 4.15 (t, 4H),
7.45 (s, 2H), 7.94 (s, 2H) M5(FD )M 598 According to M5 %@%%n&ﬂ? 007

nmet hod, peaks were observed at 615 and 598. Exanple 2 <Synthesi's -o

Pol ymer Conmpound 1> After dissolving Conmpound E 352ng and 2, 2' - bi pyri dyl
274mg in tetrahydrofuran (dehydrated) 20m, the inside of the system was
replaced with nitrogen by bubbling with nitrogen gas. To this solution,

bi s(1, 5- cycl ooct adi ene) ni ckel (0) {N (COD)2) 500mg was added, and the

t enper at u{BCvasesaksedove, 69ce1andaspaghedobhidehours. After the
reaction, this reaction liquid was cooled to a roomtenperature (about
25C), and'Bdded Rdf 0o Béi £ ¢ @D cril xgd sol uti on of 25% aqueous anmoni a 10m /
met hanol 120m / 50ml i on-exchanged water and stirred for 1 hour. The
deposi t ed9pi0s@ilpi(ttat €HAas If.idlt+latoed (and 2iH ))ed 4.ar8 X thowts) 957 w7 Febr uary
2007 under reduced pressure, and dissolved in toluene 30m . Then, 30nl of
AN hydr ochdl@dri2Hhei d- Das(@dded) and. s68rféd 2Hdr 1 hour, the aqueous | ayer
was renoved, 30nl of 4% aqueous anmpbni a was added to the organic |ayer,
and the YRiEREITHermpbe 3 eheyethesiseroftCempaygn@o€)1 hour. The organic
| ayer was added dropwi se to nmethanol 200nil, and stirred for 1 hour, then
the deposited precipitate was

0 O TN
0 0
Compound C

Compound B 6.67g and acetic acid 40ml were charged
into a 100ml three neck flask, and the bath-temperature was
raised to 140 C with using an o0il bath. Then, 30%
hydrogen-peroxide 13ml was added through a condenser, and
stirred vigorously, then the reaction was terminated by
being poured into 180ml of cold water. After extracting
with chloroform and being dried, the solvent was removed
and Compound C 6.96g (LC area % = 90%, yield=97%) was
obtained.
'H-NMR(300MHz/CDC1l;) :
d 0.90 (t, 6H), 1.26~1.87 (m, 24H), 4.06 (t, 4H), 7.19
(dd, 2H), 7.69 (d, 2H), 7.84 (d, 2H)
MS(APCI(+)):{M+H)" 473

Synthetic Example 4 (synthesis of Compound D)
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filtrated and dried under reduced pressure for 2 hours, and dissolved in
tol uene 30mL. Then, purification through alumna colum ( 113a)
was carried out, and recovered toluene solution was addedéﬁggﬁ%%hgggﬁ
250m , stirred for 1 hour, and deposited precipitate was filtrated and
dried under reduced pressure for two hours. A polynmer was obtained in
yield of 46ng. This polynmer is referred to as Polynmer Conpound 1. The

pol ystyrene reduced average nol ecul ar wei ght of Polynmer Conmpound 1 was
Mh=2. 1x104, and Mw=8. 1x184mpE¥agprbe 3 <Synthesis of Pol ymer Conpound 2> A
copol ymer was produced according to the procedure of Exanple 2, with using
Compound E 25308mpadddNzN3: B6§(4nd mixed solution 15ml of acetic

br onophenyl ) - N, N - bi s(4-n-butyl phenyl ) -1, 4- phenyl enedi am ne 125ng as the
starting aatéyi ahsordfetnd of:1heecopohypgedwastd2angoukhnkbRed@opobyker ,
the ratio of the repeating unit of dibenzothiophene to the am ne
deri'vati vea0Omt 70d80. aThiserbpatyosphese; ebelreddt at 96 £7 dmbruary 2007
as Polymer Conpound 2. The pol ystyrene reduced average nol ecul ar wei ght of
Pol yner Chhpowvhded. Bkenh=Drgniod, 6 afdg Ms508%e04inExhaphbote<Synt hesis of
Pol ymer Conpound 3> A copol%ner was produced according to the procedure of
Exanpl e 25047eRt udnhgv@pnpddad E2oshirraddfarN3phepgs. A sodium
thiosulfate aquecus solution was added to remove unreacted
bromine, and the reaction product was separated with
chloroform and water, the organic layer was extracted and
dried. After removing the solvent, it was purified through
silica gel column (eluent: chloroform/hexane=1/4) to give
Compound D 4.46g (LC area % = 98%, yield=84%) was obtained.
'H-NMR(300MHz /CDC1l;):
0 0.95 (t, 6H), 1.30~1.99 (m, 24H), 4.19 (t, 4H), 7.04 (s,
2H), 7.89 (s, 2H)
MS(FD")M* 630

Example 1 (synthesis of Compound E)

//\v/“\//\\/”\o O/\\//\“/A\“/\\
Br I S I Br

Compound E
Compound D 3.9g and diethyl ether 50ml were charged
into a 200ml three neck flask under an inert atmosphere,
and the temperature was raised to 40C and stirred. Lithium
aluminium hydride 1.17g was added a little at a time and

reacted for 5 hours. Excess of lithium aluminium hydride
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br onophenyl ) -N N -di phenyl - 1, 4- phenyl enedi am ne 144ng as the starting
materials. Yield of the copolyner was 118ng. In the copoly tio
of the repeating units of dibenzothi ophene to the am ne dg??EEP%gg“&zs
70:30. This copolyner is referred to as Polymer Conpound 3. The

pol ystyrene reduced average nolecul ar weight of Polynmer Conpound 3 was
Mh=2. 6x104, and Mwn=8.9x104. Exanple 5 <Synthesis of Pol yner Conpound 4>
Compound E 6450nmg, N, N-bi s(4-bronmophenyl)-N-(4-(1-methyl butyl)

phenyl ) anvae 20dOtmpased 2oy’ abapygi dysm2200a80uREeoehGhERE aitNhOtamkl ask,
after the inside of the systemwas replaced wth nitrogen, they were

di ssol vedand Wd€ndd ofitiehyels ahpdrotkloahydaociar an7degashedreatiiiangon gas.
To this solution, under nitrogen atnosphere,

bi s( 1, 5- oyxooce adhenegpackeed OyithNchCEBY2orm080A@nyavas , added, and the
tenperature was raised to 60C and reacted for 3 hours. After the reaction,
this reac?¥ @ ig xiayer iaas covtractedaand7deiefebitavgs2p0Fifiedm
tenperature, and added dropw se to a m xed sol ution of 25% aqueous amoni a
100m / nektHegigh spbki¢a 1 cobamn ekehaeged ¢aterofipgméhexand=166)1 hour.
The deposited precipitate was filtrated and dried for 2 hours under
reduced p‘?%s%h?%,c%{mp‘&i‘%s%l Lefai L€ ortede® 40n? 92 ThsheldoAl® ) oFasN

hydrochl oric acid was added and stirred for 1 hour, the aqueous |ayer was
removed, LIAEHIE 3% aqueous ammoni a

'H-NMR(300MHz/CDC1l;):

0 0.90 (t, 6H), 1.26~1.97 {(m, 24H), 4.15 (t, 4H), 7.45 (s,
2H), 7.94 (s, 2H)

MS(FD")M" 598

According to MS (APCI (+)) method, peaks were observed
at 615 and 598.

Example 2
<{Synthesis of Polymer Compound 1)

After dissolving Compound E 352mg and 2,2'-bipyridyl
274mg in tetrahydrofuran (dehydrated) 20ml, the inside of
the system was replaced with nitrogen by bubbling with
nitrogen gas. To this solution, bis(1,5-
cyclooctadiene)nickel (0) {Ni(COD),} 500mg was added, and
the temperature was raised to 60C and reacted for 3 hours.
After the reaction, this reaction liquid was cooled to a
room temperature (about 25C), and added dropwise to a
mixed solution of 25% aqueous ammonia 10ml/ methanol 120ml/
50ml ion-exchanged water and stirred for 1 hour. The

deposited precipitate was filtrated and dried for 2 hours
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was added to the organic |layer, and the aqueous |ayer was reaned after
stirring for 1 hour. After washing with 150m ion-exchangedyp zdbbe
washed organic | ayer was poured into nethanol 100m, and s |rre for

hour. Then the deposited precipitate was filtrated and dri ed under reduced
pressure for 2 hours, and dissolved in toluene 40m. Then, purification

t hrough alum na columm (20g of alumna) was carried out, and recovered

t ol uene sol ution was added to nethanol 200nil, stirred for 1 hour, and

deposi t edun@eeCipatode posshikél ahed andsdnied Wndepiueducedmpressure for
two hours. Yield of the copol yner was 4000ng. In the copolyner, the ratio

of the repisadj Ngombi 65 DN Nyfeozhlbrophesed wasi vatiedeaha tRerashne
derivative was 70:30. This copolyner is referred to as Pol ymer Conpound 4.
The pol yEbyrEensoueduckee ayecoage hayecuwas weinghedof 38allyser 43Conpound 4
was Mnh=4.8x104, and Ma=5.3x105. Exanple 6 <Synthesis of Polynmer Conpound 5>
98 27 Femaregu(dmoChapvasdadid@Ony, the Nbxpasi 8- heyayl - 4nd the

br onophenyl ) di phenyl benzi di ne 440ng and 2, 2' -bi pyridyl 510ng were charged
into a rcxdMseYrs flaer wel removedi @bter stheriygt Barwhsheupl athd with
nitrogen. To this, 400nl of dehydrated tetrahydrofuran degassed by

bubbl i ng WIIEF GV e % e 5iAd RIY sU-OMGL $ i 50 nhgEharolphRePmls_ and

cyclooctadlene nlckel(%z 1000ng was added, and_a reaction
tirred for ou then the deposited precipitate was

filtrated and dried under reduced pressure for 2 hours, and
dissolved in toluene 30ml. Then, purification through
alumina column (5g of alumina) was carried out, and
recovered toluene solution was added to methanol 250ml,
stirred for 1 hour, and deposited precipitate was filtrated
and dried under reduced pressure for two hours. A polymer
was obtained in yield of 46mg. This polymer is referred to
as Polymer Compound 1.
The polystyrene reduced average molecular weight of Polymer
Compound 1 was Mn=2.1x10*, and Mw=8.1x10°%.
Example 3
<{Synthesis of Polymer Compound 2>

A copolymer was produced according to the procedure of
Example 2, with using Compound E 253mg, and N,N'-bis(4-
bromophenyl)-N,N'-bis(4-n-butylphenyl)-1,4-phenylenediamine
125mg as the starting materials.

Yield of the copolymer was 127mg. In the copolymer,
the ratio of the repeating unit of dibenzothiophene to the

amine derivative was 70:30. This copolymer is referred to
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was carried out at 60t for 3 hours. The reaction was carried out under
nitrogen atnosphere. After the reaction, this reaction m r ol ed,
and added dropwise to a m xed solution of 25% aqueous anngﬁﬁﬁﬁﬁ%ﬁﬁﬁqﬁg

met hanol 120m / 50mL i on-exchanged water and stirred for about 1 hour.
The deposited precipitate was recovered by filtration. After being washed
with ethanol, the precipitate was dried for 2 hours under reduced
pressure. Then the precipitate was dissolved in toluene 30mL, then, 30ml

of I'N hydﬁQCﬁbDyﬁéracbﬂpﬁﬁﬁdaddeﬂhé”ﬁoi&bt&@dnéoEeéuc@ﬁuhvekﬁ%eaqueous

| ayer was renoved, 30m of 4% aqueous ammonia was added to the organic

| ayer, andoléeubaie@dsghtayer pvdgmeenoyngoahier Ghisr Mheg.Banol, hgya. The
organic |ayer was added dropw se to nmethanol 150m, and stirred for 1
hour. Thetwsheszlepbsited precipitate was filtrated and dried under reduced
pressure for 2 hours, and dissolved in toluene 30nml. Then, purification

t hr ough abxammbe cdl um  (20g of alumina) was carried out, and recovered

tol uene solution was added to nethanol 100m, stirred for 1 hour, 99 27
February ¢30vthests deboBplvnepreenpiundedinas filtrated and dried under
reduced pressure for_ two hours. Yield of the copolyner was 79ng. In the
copol ymer, thet FRPLYBET tWes repedisead apresdbngdtechhot hrogadusedefi vative

to the anmine derivative was 50:50. This cogolyner is referred to as
Pol ymer COFPRRI % Whih paf iRy (¢ ¥RRORAUE e4268Ger aB8 Mol ebdif bt -wei ght of

Pol ymer %%%%ggﬁté§f§¥h'N'-diphenyl—l,4—phenylenediamine l44mg as
the starting materials.

Yield of the copolymer was 118mg. In the copolymer,
the ratio of the repeating units of dibenzothiophene to the
amine derivative was 70:30. This copolymer is referred to
as Polymer Compound 3. The polystyrene reduced average
molecular weight of Polymer Compound 3 was Mn=2.6x10*, and
Mw=8.9x10".

Example 5
<{Synthesis of Polymer Compound 4>

Compound E 6450mg, N,N-bis(4-bromophenyl)-N-(4-(1-methylbutyl)
phenyl) amine 2070mg and 2,2'-bipyridyl 5500mg were charged
into a flask, after the inside of the system was replaced
with nitrogen, they were dissolved in 400ml of dehydrated
tetrahydrofuran degassed with argon gas. To this solution,
under nitrogen atmosphere, bis(1l,5-cyclooctadiene)nickel(0)
{Ni(COD),} 10000mg was added, and the temperature was
raised to 60T and reacted for 3 hours.

After the reaction, this reaction mixture was cooled to a
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WMh=2. 0x103, and Ma=3.4x104. Exanple 7 <Synthesis of Polynmer Conpound 6> A

copol yner was produced according to the procedure of Exa ] usi ng
Compound E 400ny, and 2, 3-diethyl-5, 8- dibroanuinoxalinggyﬁ%gxgzqg7d of
t he copol yner was 50ng. In the copolyner, the ratio of the repeating unit
of di benzot hi ophene derivative to quinoxaline unit was 70:30. This
copolyner is referred to as Polyner Conpound 6. The pol ystyrene reduced
average nol ecul ar wei ght of Polymer Conpound 6 was Mh=2.5x104, and

Mv=9. Ox104ookix8empber8tafe syAhbeataeal d2opRhi¥BeoCcaNposBd £310te0ROLYMEr Was
produced according to the procedure of Exanple 6, with using Conpound E

350y, N, 2b%bag@deubr anmphieaylponl N mbtBahdinsboimyl/pheowl) idbnd-
phenyl enedi am ne (am ne derivative 1) 57 ng, and N, N-bis(4 100 27 February
2007 ° br oepghanged -watdr (dndeshyrrbdt §by phhoyk) Fnkendepariimedderi vative 2)
78ny. Yield of the copolyner was 76ng. In the copolyner, the ratio of the
r epeat i ngeoe¢iprbtatie bems of hitphted dedi ¢uniedeforadi heuder iimderve 1: am ne
derivative 2 was 70:10:20. This copolyner is referred to as Pol ynmer
Conpound Teduped poegsiye enandedisedluedr igetadienal dPmiei Ghenof 4Pollyner
Conpound 7 _was M=7.4x104, and Mn=2.4x105,

of 1N hydrochloric acid was added and stirred for 1 hour,

the aqueous layer was removed, 40ml of 3% aqueous ammonia

was added to the organic layer, and the aqueous layer was

removed after stirring for 1 hour. After washing with 150ml

ion-exchanged water, the washed organic layer was poured

into methanol 100ml, and stirred for 1 hour. Then the

deposited precipitate was filtrated and dried under reduced

pressure for 2 hours, and dissolved in toluene 40ml. Then,

purification through alumina column (20g of alumina) was

carried out, and recovered toluene solution was added to

methanol 200ml, stirred for 1 hour, and deposited

precipitate was filtrated and dried under reduced pressure

for two hours.

Yield of the copolymer was 4000mg. In the copolymer,

the ratio of the repeating units of dibenzothiophene

derivative to the amine derivative was 70:30. This

copolymer is referred to as Polymer Compound 4. The

polystyrene reduced average molecular weight of Polymer

Compound 4 was Mn=4.8x10*, and Mw=5.3x10°.

Example 6

<Synthesis of Polymer Compound 5}
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Exanpl e 9 <Synthesis of Polymer Conpound 8> A copol yner was produced

accordlng to the procedure of Exanple 5, with using Conpouk épﬂg)
-bis (4- bronophenyl)-N, N -(4-butyl phenyl)-1, 4- phenylened|an1n

and bi s(4- bronophenyl) ether 170ng. Yield of the copol yner was 130ny. In

the copolyner, the ratio of the repeating unit of dibenzothi ophene

derivative: am ne derivative: diphenylether unit was 35:30:35. This

copolymer is referred to as Pol yner Conpound 8. The pol ystyrene reduced

aver age nol ecut@iipoen@t odomddP! yNRT - LO8PILMELt By vas- Mh=7. 4x103, and
Mr=1. 4x104. Exanple 10 (Synthesis of Conpound F) OO Br Br S Conpound F

Conmpound drosasplsgng hpéi gieen alice £i @iné 0 t Haomgocandar 2, of -bipgr2dyEebruary
2007 the synthesis of Conpound E from Conpound A. Yield 46% and purity

961. ' H NNRMBDOMiz¢ CDEiBged tnto 89 fedctidid) £14s®] 4unld Bh, idside2001 (m

20H), 4.18 (t, 4H), 7.42 (s, 2H) and 7.92 (s, 2H) According to a M5 (APCl

(+)) netHdE gxsten wie epkived eith 67iteegeB54To Eiahp) e4@dml of
dehydrated tetrahydrofuran degassed by bubbling with argon
gas was added. To this mixture, bis(1l,5-
cyclooctadiene)nickel(0) 1000mg was added, and a reaction
was carried out at 60C for 3 hours. The reaction was
carried out under nitrogen atmosphere. After the reaction,
this reaction mixture was cooled, and added dropwise to a
mixed solution of 25% agqueous ammonia 100ml/ methanol
120ml/ 50ml ion-exchanged water and stirred for about 1
hour. The deposited precipitate was recovered by
filtration. After being washed with ethanol, the
precipitate was dried for 2 hours under reduced pressure.
Then the precipitate was dissolved in toluene 30ml, then,
30ml of 1N hydrochloric acid was added and stirred for 1
hour, the aqueous layer was removed, 30ml of 4% aqueous
ammonia was added to the organic layer, and the agueous
layer was removed after stirring for 1 hour. The organic
layer was added dropwise to methanol 150ml, and stirred for
1 hour. Then the deposited precipitate was filtrated and
dried under reduced pressure for 2 hours, and dissolved in
toluene 30ml. Then, purification through alumina column
(20g of alumina) was carried out, and recovered toluene

solution was added to methanol 100ml, stirred for 1 hour,
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<Synt hesi s of Pol yner Conpound 9> A pol yner was synthesized according to

the procedure of Exanple 5, using Conpound F 1000ng. The wi
resul tant polymer was 100ng. This polyner is referred to a?hq%gP§%%§OO7
Compound 9. The pol ystyrene reduced average nol ecul ar wei ght of Pol yner
Conpound 9 was M=5. 0x104, and Mw=1. 1x105. Exanple 12 <Synthesis of

Pol ymer Conpound 10> According to the procedure of Exanple 6, it was

synt hesi zed usi ng Conmpound F 320ng and Conpound E 310ng. In the copol yner,
the raticand déposepeatphgecipitateCasespbidhangdat angogpesaduligagd Conpound
Eis 50:50. This polymer is referred to as Pol ymer Conpound 10. The

pol yst yr enedueeld cede sserageonotesuhaursei ght of Pol ymer Conpound 10 was
Mh=8. 8x104, and Ma=3. 0x105. Exanple 13 <Synthesis of Pol yner Conpound 11>
102 27 Februaryiebd7ef Ackherdopglynert heapr d2mdur Enofth&xaopbéyeri t thas

synt hesi zed usi ng Conmpound F 320ng and N, N - bi s(4-

br onopher§@yioy of - e (depedtiny pheilys ) ofl, dibtengtbhephentnderivaehgveThe
yield of the resultant copolynmer was 150ng. In the copolyner, the ratio of
t he repeat? ngfeiMmEEngfderl vebhboe Wapheheder Thas | gerahvmasi A8 derivative is

70: 30. This cgpolyner is referred to as_Pol yner Conpound 11.
referred "to as Polymer Compound 5. The polystyrene reduced

averadge molecular weight of Polymer Compound 5 was

Mn=2,0x10>, and Mw=3.4x10%.

Example 7
<Synthesis of Polymer Compound 6>

A copolymer was produced according to the procedure of
Example 6, with using Compound E 400mg, and 2,3-diethyl-5,
8-dibromoquinoxaline 97mg.

Yield of the copolymer was 50mg. In the copolymer, the
ratio of the repeating unit of dibenzothiophene derivative
to quinoxaline unit was 70:30. This copolymer is referred
to as Polymer Compound 6. The polystyrene reduced average
molecular weight of Polymer Compound 6 was Mn=2.5x10%, and
Mw=9.0x10*.

Example 8
<A synthesis of a polymer compound 7>

A copolymer was produced according to the procedure of
Example 6, with using Compound E 350mg, N,N'-bis(4-
bromophenyl)-N,N'-bis (4-n-butylphenyl) 1,4-

phenylenediamine (amine derivative 1) 57 mg, and N,N-bis(4-
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The pol ystyrene reduced average nol ecul ar wei ght of Polymer Conpound 11
was M=3.9x103, and Mw=4.4x104. Exanple 14 <Synthesis of Pol glﬁpﬂﬂﬁund
12> According to the procedure of Exanple 6, it was synthe5|ze s ng
conmpound F 270ny, compound E 250ngy, and N, N -bis (4-bronophenyl)-N, N -bis
(4-n-butyl phenyl)-1, 4- phenyl enedi am ne 240ng. In the copolyner, the ratio
of the repeating units corresponding to Conpound F, Conpound E, and the
am ne derivative is 35:35:30. This copolyner is referred to as Pol yner

Cormpound B2omoghenpeh yatyaene - fnecﬂﬂs}@dba\fg 39 h@%lyﬁqmaﬂﬁn‘é’e' ghfingf Pol yner
Conpound 12 was M=3. 8x104, and Ma=5 4. anpl e 15 (Synthe5|s of

Compound &rithOive\2Br 7Bmng.S Conpound G 103 27 February 2007 It was
synt hesi zed according to the procedure of the synthesis of Conpound E from

conmpound A. 53%.eldyoel theaodpolffitarovapurbing. Id WNB( 30pWEEMerCDERS) : d
1.00 (d, 12H), 1.75 (dd, 2H), 1.87 (m 4H) 4.11 (t, 4H), 7.07 (dd, 2H
7.55 (d, 2@#fkiandf7tB8 fepel@tingExampl efl8ikEnnvhbiophehePdeytentCorwpound

13> amine derivative 1: amine derivative 2 was 70:10:20. This
copolymer is referred to as Polymer Compound 7. The
polystyrene reduced average molecular weight of Polymer
Compound 7 was Mn=7.4x10*, and Mw=2.4x10°.
Example 9
{Synthesis of Polymer Compound 8)>

A copolymer was produced according to the procedure of
Example 5, with using Compound E 310mg,N, N'-bis (4-
bromophenyl)-N, N'-(4-butylphenyl)-1,4-phenylenediamine
310mg, and bis(4-bromophenyl) ether 170mg.

Yield of the copolymer was 130mg. In the copolymer,
the ratio of the repeating unit of dibenzothiophene
derivative: amine derivative: diphenylether unit was
35:30:35. This copolymer is referred to as Polymer Compound
8. The polystyrene reduced average molecular weight of

Polymer Compound 8 was Mn=7.4x10%, and Mw=1.4x10%.

Example 10 {Synthesis of Compound F)

Ay PE PPN

[&ﬂiil}ji§II§L—Br

S
Compound F

Compound F was synthesized according to the procedure of
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According to the procedure of Exanple 6, it was synthesized using Cbnpound
G 260ng and Conpound E 300mg. The yield of the resultant pelpsRl,

150mg. In the copolynmer, the ratio of the repeating units correspondlng

to Compound G and Conpound E is 50:50. This polyner is referred to as

Pol ymer Conpound 13. The pol ystyrene reduced average nol ecul ar wei ght of
Pol ymer Conpound 13 was Mh=9. 0x104, and Ma=2. 0x105. Exanple 17 <Synthesis
of Pol ymer Conpound 14> According to the procedure of Exanple 6, it was

SyntheSiZ%ﬁeu§?ﬂghg95905@dCgmﬁggﬁﬁ ECQQBQP@Qm§0@$ﬁ9A Nyi¥1a Riex, ana
(4-bronmophenyl)-N, N -bi s (4-n-butyl phenyl) phenyl enedi am ne 180ny. The

yield of pheitgsykhant copolyner was 80nmg. In the copolymer, the ratio of
the repeating units corresponding to Conpound G Conpound E, and the

am ne deritwamresoomdd/decB).: This copolyner is referred to as Pol yner
Compound 14. 104 27 February 2007 The pol ystyrene reduced average

mol ecul ar dwed gt (ofd Pdl ey 1 opodindeHy, wasl Mhz30 x4, 2anll, M58 3x104.
Synthetic Exanple 18 (Synthesis of Conmpound HH HO OH Br Br S Conpound H
Under an Kher #Hat nBsphels, CHNpeudd?7E9Z2. Qg ,wa¥ }added

According to a MS (APCI (+)) method, peaks were observed at

671 and 654,

Example 11

<Synthesis of Polymer Compound 9>

A polymer was synthesized according to the procedure
of Example 5, using Compound F 1000mg. The yield of

resultant polymer was 100mg. This polymer is referred to as

Polymer Cocmpound 9.

The polystyrene reduced average molecular weight of

Polymer Compound 9 was Mn=5.0x10%, and Mw=1,1x10°.

Example 12
{Synthesis of Polymer Compound 10>

According to the procedure of Example 6, it was
synthesized using Compound F 320mg and Compound E 310mg. In
the copolymer, the ratio of the repeating units
corresponding to Compound F and Compound E is 50:50. This

polymer is referred to as Polymer Compound 10.

The polystyrene reduced average molecular weight of

Polymer Compound 10 was Mn=8.8x10*, and Mw=3.0x10°.

Example 13

{Synthesis of Polymer Compound 11)>
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to dichloronmethane |1, and after conpletely dissol ved in it, 3.5m of
boron tribromde(1.0 nol/I| dichloronmethane solution) was gn%%pﬂﬁhse
After the dropwi se addition, it was heated to 40C, and stlrre

hours. The reaction m xture was poured into OIC ion-exchanged water, and
stirred for 1 hour. The deposited solid was filtrated and dried in vacuo,
0. 608 of the desired product was obtained. (96% of yield, 99% of purity).
1H NWVR (300MHz / (CD3)2S0) S 7.60 (s, 2H), 8.16 (s, 2H), 10.485 (br, 2H)

MB(APCI (-)): (Mc’:‘&oﬁ?ﬁu_gx 1}%1&%@&9@%? @I:%rﬁs)ﬂ?oé'“dlé)waQ O Br Br S
Compound J Conpound H 5. 00g, rono( 4- pent yl phenhoxy propane) 11.4g, 105

27 Febr uadph tH¥Yi z P @SEA YR SR DRI e 92849 g PMr 760 (yere charged into
a reaction vessel, and refluxed with heating for 4.5 hours. It was

separ at ethridpHertHenay and- wed ﬂvnaﬁhﬁjtfi"ﬂl@ﬁﬁﬁﬁl T, 1l pyéfiyyeseexsmasted, and
dried with sodiumsulfate. After renoving the solvent, filtrated through a
silica ga4miprt colum with toluene, washing is carried out twice with
hot hexane, and 7.77g of the desired products was obtained. The yield was
74% and the pthe tyield dH0he resultant copolymer was 150mg. In

the copolymer, the ratio of the repeating units of

dibenzothiophene derivative and amine derivative is 70:30.

This copolymer is referred to as Polymer Compound 11.
The polystyrene reduced average molecular weight of Polymer
Compound 11 was Mn=3.9x10%, and Mw=4.4x10".
Example 14
{Synthesis of Polymer Compound 12>

According to the procedure of Example 6, it was
synthesized using compound F 270mg, compound E 250mg, and
N, N'-bis (4-bromophenyl)}-N,N'-bis (4-n-butylphenyl)-1,4-
phenylenediamine 240mg. In the copolymer, the ratio of the
repeating units corresponding to Compound F, Compound E,

and the amine derivative is 35:35:30.

This copolymer is referred to as Polymer Compound 12.
The polystyrene reduced average molecular weight of Polymer

Compound 12 was Mn=3,8x10*%, and Mw=5.9x10%.

Example 15 (Synthesis of Compound G)

Compound G
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'H-NVR (300MHz / CDC13) : b 0.88 (t, 6H), 1.24-2.55 (m 20H), 4.25 (t, 4H),

4.34 (t, 4H), 6.86 (dd, 4H), 7.07 (dd, 4H), 7.49 (s, 2H), 54 ;
Exanpl e 20 <Synt hesi s of Pol yner Conpound 15> Conpound J 3§%§§%2ﬁ%§2063ﬁ
2,2 -bipyridyl 130ng were dissolved in 14nL of dehydrated tetrahydrofuran,
and under nitrogen atnosphere, bis(1,5-cyclooctadi ene)nickel (0)

(Ni (COD)2} 230 ng was added to this solution, and the tenperature was

rai sed to 600C, and reacted for 3 hours. After the reaction, this reaction

m xture was COP£egagOs9ntﬁ89EEEﬂ”B%F?%g?ﬁgngﬁdggﬁ?b?gg%aérkoo% i, xed

sol ution of 25% aqueous amonia 7/ _ 1/ I'on- exchanged
water, angysthésed 687 cdmPouha ghgrﬁﬁpe&nbsqnar el pﬁ?ﬁtc?f,%?le]fl' | 4h4t ed,

dri ed under reduced pressure fo ours, and dissolved in tolune 20 m .
I N hydrochboti 65 aghdipPnl was added and stirred for 3 hours, then the
aqueous | ayer 106 27 February 2007 was renoved and 4% aqueous ammoni a 20nL

was added'H-IMRYEs00MIpAN acD@N9r:, and after stirring for 3 hours, the
aqueous Ig%er was renoved. The organic |ayer was added dropw se to
met hanol 100ni,0anddst ieHéd flors51(Baur 2HYH heldepogint, edH)predilpi(ttat e was
filtrated and dried under reduced pressure for 2 hours, and then dissol ved
in toluen8iPOnT.0Thedd, PHEYif7cabi O, t A(HpughdaVuBnéscokHdm (10g of
alum na) was carried out, and recovered tol uene solution was added to
Example 16
{Synthesis of Polymer Compound 13>
According to the procedure of Example 6, it was
synthesized using Compound G 260mg and Compound E 300mg.
The yield of the resultant polymer was 150mg. In the
copolymer, the ratio of the repeating units corresponding
to Compound G and Compound E is 50:50.
This polymer is referred to as Polymer Compound 13.

The polystyrene reduced average molecular weight of Polymer
Compound 13 was Mn=9.0x10*‘, and Mw=2.0x10°.
Example 17
{Synthesis of Polymer Compound 14>

According to the procedure of Example 6, it was
synthesized using Compound E 300mg, Compound G 64mg, N, N'-
bis (4-bromophenyl)-N,N'-bis (4-n-butylphenyl) 1,4-
phenylenediamine 180mg. The yield of the resultant
copolymer was 80mg. In the copolymer, the ratio of the
repeating units corresponding to Compound G, Compound E,

and the amine derivative is 56:14:30.

This copolymer is referred to as Polymer Compound 14.
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met hanol 100m , stirred for 1 hour, and deposited precipitate was filtrated
and dried under reduced pressure for two hours. A polyner i in
yield of 220ng. This polyner is referred to as Pol yner Cbn%%ﬁ%&gagz%ﬁﬁ

pol ystyrene reduced average nol ecul ar wei ght of Polymer Conpound 15 was
WMh=2. 3x105, and Ma=1.1x106. Exanple 21 <Synthesis of Polynmer Conpound 16>
It was synthesized according to the procedure of Exanple 20, using
conmpound J 274ngy, and N, N -bis(4-

br omophenyhg- polyBir§¢énB- PakinkbRae BYelraled miieeyi1re eagHie o £l @ Tgmelhe
yield of the resultant copolymer was 50ng. In the copolyner, thé ratio of
t he repeatbmgounit $40frasdivheszekhivbphgng deLsvakiye and the am ne
derivative is 70:30. This copolyner is referred to as Pol yner Conpound 16.

The pol ystyhenetiedusafipavenggesipkaedliar owecalpothaPayner  Conpound 16
was M=8. 1xtD4, and Mwvghp 6x105. 107 27 February 2007 Exanple 22
rlstlcs> 0. 2wt % chl or of orm sol uti ons of Pol yner
Conpounds Bi: e—-Bipi n-coated on quartz, and thin filmthereof were
prepared, respes{iyety. The fluorescence spectra of the thin filnms were
measur ed using a Spectrophotofl uoroneter (Hitachi 850). Al of them had
strong fl uorescence and shomed fl uorescence peak wavel ength and

fl uorescence ompound

c

Under an inert atmosphere, Compound E 1.0g was added
to dichloromethane 1lml, and after completely dissolved in
it, 3.5ml of boron tribromide(l1.0 mol/l dichloromethane
soclution) was added dropwise.

After the dropwise addition, it was heated to 40T,
and stirred for 5 hours. The reaction mixture was poured
into 0C ion-exchanged water, and stirred for 1 hour. The
deposited solid was filtrated and dried in vacuo, 0.60g of
the desired product was obtained. (96% of yield, 99% of
purity).

'H-NMR (300MHz / (CD3),S80) : O 7.60 (s, 2H), 8.16 (s, 2H),
10.485 (br, 2H)

MS(APCI(-)):(M-H) 373

Example 19 (Synthesis of Compound J)

0 O

S
Compound J

Compound H 5.00g, l-bromo(4-pentylphenoxy propane) 11.4g,



intensity as shown in Table 1, respectively. 108 27 February 2007 Table 1

Pol ymer Fl uorescence Fluorescence Conpound peak (nn) intensi 0. 67
2 474 1.65 3 470 1.62 4 450 4.13 5 440 1.82 6 458 3.966§;%§%@é5ﬁ§§ 8
461 2.14 9 472 1.73 10 438 1.76 11 480 2.18 12 474 3.32 13 418 1.38
14 476 2.92 15 403 1.94 16 469 3.37 Exanple 23 <Device characteristics>
On a glass substrate on which ITOfilmwas forned in a thickness of 150nm
by sputtering nethod, a filmwas forned by a thickness of 50nmwith a spin

coat USirﬁbfhég&ﬁ%iQQrﬁggate 9.24g and DMF 75ml were charged into a
reaction vessel, and refluxed with heating for 4.5 hours.
It was separated with toluene and water, and the organic
layer was extracted, and dried with sodium sulfate. After
removing the solvent, filtrated through a silica gel short
celumn with toluene, washing is carried out twice with hot
hexane, and 7.77g of the desired products was obtained. The
yvield was 74%, and the purity was 100%.

'H-NMR (300MHz / CDCl;)

0 0.88 (t, 6H), 1.24-2.55 (m, 20H), 4.25 (t, 4H), 4.34
(t, 4H), 6.86 (dd, 4H), 7.07 (4d, 4H), 7.49 (s, 2H), 7.94
(s, 2H)

Example 20
<Synthesis of Polymer Compound 15>

Compound J 391lmg and 2,2'-bipyridyl 130mg were
dissolved in 1l4mL of dehydrated tetrahydrofuran, and under
nitrogen atmosphere, bis(1l,5-cyclooctadiene)nickel (0)
{Ni{(COD),} 230 mg was added to this solution, and the
temperature was raised to 60%3, and reacted for 3 hours.
After the reaction, this reaction mixture was cooled to a
room temperature, added dropwise to a mixed solution of 25%
aqueous ammonia 7ml/methanol 80ml / 40ml ion-exchanged
water, and stirred for 1 hour. The deposited precipitate
was filtrated, dried under reduced pressure for 2 hours,
and dissolved in tolune 20 ml. 1N hydrochloric-acid 20mL

was added and stirred for 3 hours, then the aqueous layer
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27 February 2007 (Bayer Co., Baytron P) of poly (ethyl enedi oxythi ophene) /
pol ystyrene sulfonic acid, and then it was dried at 200cC f S on
a hot plate. Next, filnms were formed by spin- coatlng\Mtr1if$%?%q}aH&ﬁ

speed of 800rpns, using toluene solutions of the polyner conpounds

obt ai ned above whose concentration were set to being 1.5wm %
t hi ckness was about 60nm Furthernore, after drying this at 8000 under
reduced pressure for 1 hour, an EL dvice was fabricated, by depositing

about 4nm

subsequen‘f'gL %éF8%§dt§§nc ngﬁeOB%Lﬁﬁ&gn%%eaga E%%% gﬁ@?gft§?{ ?u?Leand
vacuum defhgRipeRahe | gnd 0edRageians, dhe s daRaskL! eReoholBLRl, Vere

started.

eres ant deV|ce§

maxi mum E.'ta%%'&%&”féém%éﬂ.o?hg' aﬁgaﬁiemge&ewagexaﬁsa mgt&ewa ik the

bel ow Tabl e 2

proporti opathhRoiN€ookH! I 8RA Q%El%kéd fé%012KoE§bruﬁeyda Béitéabl e 2 Light
EL Peak Enitting Conpound (nm) Efficiency (cd/A) 2 480 0.12 4

Pol yer

xi mat el'y

e intensity o m ssi on was appr

452 0.55 precipitate was filtrated and dried under reduced pressure

for 2 hours, and then dissolved in toluene 20ml. Then,
purification through alumina column (10g of alumina) was
carried out, and recovered toluene solution was added to
methanol 100ml, stirred for 1 hour, and deposited
precipitate was filtrated and dried under reduced pressure
for two hours. A polymer was obtained in yield of 220mg.
This polymer is referred to as Polymer Compound 15.

The polystyrene reduced average molecular weight of
Polymer Compound 15 was Mn=2.3x10°, and Mw=1.1x10°.

Example 21
<Synthesis of Polymer Compound 16}

It was synthesized according to the procedure of
Example 20, using compound J 274mg, and N,N'-bis(4-
bromophenyl)-N,N'bis(4-n-butylphenyl)-1,4-phenylenediamine
102mg. The yield of the resultant copolymer was 50mg. In
the copolymer, the ratio of the repeating units of
dibenzothiophene derivative and the amine derivative is

70:30.

This copolymer is referred to as Polymer Compound 16.
The polystyrene reduced average molecular weight of Polymer

Compound 16 was Mn=8.1x10*?, and Mw=5.6x10°.
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5428 0.02 6 472 0.03 7 460 0.07 9 460 0.36 10 412 0.31 11 492 0.37
12 472 0.60 13 436 0.37 14 468 0.28 15 428 0.50 16 4802%F%§nm§XﬂkHetic
Exanple 6 (Synthesis of Conpound K) Br Br O Conpound K Unhder aninert

at nosphere, benzofuran (23.2g, 137.9mmvol) and acetic acid (232g) were
charged into a 1L of 111 27 February 2007 three-necked flask. After

di ssolving by stirring at a room tenperature, the tenperature was raised
to 75cC. After the tenperature rising, diluted bromne (92.6g, 579.3muvl)

W th acetg i d 49) was added dropw se. After the dropw se addition, it
was stirﬁ%%mﬁgfeékgours at the fixed tenperature, and then left to cool.

o onf S M SRR ot TR ) Y T R
stirred at a'ﬁ%ﬁmﬁéﬂgﬁi6§df5%ﬁcgoﬂu{EBHs of Polymer Compounds 1 to
16 were spin-coated on quartz, and thin film thereof were
prepared, respectively. The fluorescence spectra of the
thin films were measured using a spectrophotofluocrometer
(Hitachi 850). All of them had strong fluorescence and
showed fluorescence peak wavelength and fluorescence

intensity as shown in Table 1, respectively.
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After the stirring, the cake was filtrated, and further washed with
aqueous sodium thiosul fate, and water, and then dried. The, @@ﬁHﬁégﬂkﬁcrude
product was recrystallized in hexane, and the desired product

obtained. (Anount: 21.8g, Yield 4999 1H NWR (300MHz / CDC 3) 7.44 (d, 2H)
7.57 (d, 2H), 8.03 (s, 2H) Synthetic Exanple 7 (Synthesis of Conpound L)
HO OH O Conpound L Under an inert atnosphere, Conpound K (16. 6g,

50. 9ol ) and tetrahydrofuran (293g) were charged into a 500m four-necked
flask, a s cooled to -78t. After adding dropw se n-butyllithium
(80m <1. hexane 112 27 February 2007 solution> 127.3mmol), it was
stirred for 1 hour at the fixed tenperature. Under an inert atnosphere,

tri met hoxyboronic—gcid— (3t 79, 305 5mmoi)—and tetrahydrofuran (250m) were
gggveigéatlongg rec%gﬁ%ﬁgﬁggﬁgFJkggérggggﬁggggggﬁgg 'ZﬁX}eEE? After the
dropw se @&hﬁdlﬂ{a H’tfeat]@m@ﬁ{nat urg_nrt@h%eiqy slowy to a roomtenperature,
and it was stiTrred a roonT _tgnperature r 2 hours, and the
di sappear ance jof tke rawpgrat erial M@§6¢hecked by TLC. The reaction m xture
was

2 474 1.65

3 470 1.62

4 450 4.13

5 440 1.82

6 458 3.96

7 468 2.89

B8 461 2.14

9 472 1.73

10 438 1.76

11 480 2.18

12 474 3.32

13 418 1.38
- 14 476 2.92

15 403 1.94

16 469 3.37

Example 23

<Device characteristics)
On a glass substrate on which ITO f£ilm was formed in a
thickness of 150nm by sputtering method, a film was formed

by a thickness of 50nm with a spin coat using a solution
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charged into concentrated sulfuric acid (30g) and water (600nl) in a
2000nl beaker, and the reaction was term nated. Tol uene ( ded
and the organic |ayer was extracted, and further washed mﬁ%ﬂﬂ%§ﬁ¥ﬁgmagter
After distilling off the solvent, 8g of thereof and ethyl acetate (160m)
were put into a 300nl four-necked flask, then, 30% aqueous hydrogen
peroxide (7.09g) was added, it was stirred at 40t for 2 hours. This
reaction m xture was washed with an aqueous sol ution of an amoni um

onC11) caiblte (Tiah oo (07 g, s BiOE Myl

stirring, or gani c er was extracted,

distilli : d 7:57g.qf

O S e e e R o SN S A S
8 nt hegd fPRReLad I ung; -necked
fl fatssyk uﬁ%%f g‘?\ I nertélga?%r/)o%gﬁge‘?pacg%oun L ?%l%é 3’@’1@10’91%‘%‘?%\% ch was

synt hesi zeghi @i €ing &Prhhe PsoseHYh81 ofpS¥at Bet BEoESREPD! Bsihgand
N, N- di et hyl f ormam de (23g) were put in, after dissolving by Stirring at

room t enpesRidtie, sPDEBESh&INdE CERHOPAL PméD. 468potRa3NPBLAinaa added, and th

tenperature was raised to 1002. After the tenperature raising, n-
whose concentration were set to being 1.5wt%. The f£ilm
thickness was about 60nm. Furthermore, after drying this at
80C under reduced pressure for 1 hour, an EL dvice was
fabricated, by depositing about 4nm of LiF as the cathode
buffer layer, about 5nm of calcium, and subsequently, about
80nm of aluminum as the cathode. Here, after the vacuum
degree reached to 1x10 'Pa or less, the deposition of metal
were started.

By applying a voltage to the resultant devices, EL

and the maximum EL efficiency were obtained from these
devices as shown in the below Table 2. The intensity of EL
light emission was approximately proportional to the

current density.
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octyl brom de (6.60g, 34.2mmol) diluted with N, N di net hyl f or mam de (1lg)
was added dropw se. After the dropw se addition, the terrpesﬁq;tegfu%

raised to 60cC, it was stirred for 2 hours at the fixed t enper at and
the disappearance of the raw material was checked by TLC. Water (50rr1) was
added to term nate the reaction, and then toluene (50nl) was added, the
organic | ayer was extracted, and then washed with water tw ce. After being
dried with anhydrous sodium sulfate, the solvent was distilled off. By

puri fyi ngré rfsul tant crude product with a silica gel colum, the
desired Juet S was—ebtai-ned—(Arpunt 1 84¢g, Yield:38% M spectrum: M
425. 3 114 27 February 2007 Ex<nplﬁ 4 (Synt hesis of Conpound N) BrO QJ Br
Compound [N I n a 500mi four-nec<ed f%s under an inert atnosphere,
Conpound [{M v | 1/ e fﬁh ynt hesi zed according to the
procedur e 1%3;5;5 ?‘ﬁetl C IExarr%)]% tﬁ%\l— i met hyl f or mam de were put in,
after di ssglyihBdnaly Stifdning ftee! perature, it was cooled with an
i ce bath. E? g goo lli ng, N)brOTDSUCé?%¥¥$§( (6.38g, 35.9mMmmol) diluted with
N, N- di et hyl f or mam de (225m ) was ((ﬂj,q@d dropwi se. After the dropw se
addi ti on,—the—tenpgrature was{kept——coottng wth an ice-bath, at a room
tenperatyre foy 18.5 howgy ang thenqmai sed to 40t, and it

4 452 0.55

5 428 0.02

6 472 0.03

7 460 0.07

9 460 0.36

10 412 0.31

11 492 0.37

12 472 0.60

13 436 0.37

14 468 0.28

15 428 0.50

16 480 1.85

Synthetic Example 6 (Synthesis of Compound K)

Br-. ' . _Br
@]

Compound K
Under an inert atmosphere, benzofuran (23.2g,

137.9mmol) and acetic acid (232g) were charged into a 1L of
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was stirred for 6.5 hours at the fixed tenperature, and the di sappearance
of the raw material was checked by TLC. The solvent was diyst f,
and then toluene (75ml) was added to dissolve, the organlgﬁﬁgégﬁﬂﬂggﬁ
washed with water three times. After being dried with anhydrous sodi um
sulfate, the solvent was distilled off. By purifying a half of the

resul tant crude product with a silica gel colum, the desired product was
obt ai ned. (Anount 0.326g) 1H NMR (300MHz / CDC13) delta 0.90 (t, 6H)

Vi ooz, 1 irbiddea teldshly Alfiby dis30 5@&@%@&{‘# o & Nedd opect T
17> |t | 20, i

mnpound““e‘i?@%%m*&% d“%& ?éfgb%?%%‘%r ob) PaERpa g 75T e s 1 4
phenyl enedi amﬁ@zﬁe e é}ﬁp §£9r8fri@fnées&li@ﬂé?pﬂlﬁm?ﬁ%e%§ & 0”9 I'n

t he copol yner e repeating” units o e di benzofu
derivati vies @néhddie) ap £ig a@@fic\!aébi/& {5449 whs dBaSaPQLYpRiséS Aﬁfzéf:fed to

as Pol ymer Conpound 17. The pol ystyrene reduced average nol ecul ar wei ght

of Pol ymefhe ek 1daapsi d=11 8x318¢, s eNerdv—=HoB%X3 Odours Exanphe 26
<Fl uor escence characteristics>
fixed temperature, and then left to cool. After checking
the disappearance of raw material by TLC, agueous sodium
thiosulfate scolution was added to terminate the reaction,
and then, it was stirred at a room temperature for 1 hour.
After the stirring, the cake was filtrated, and further
washed with aqueous sodium thiosulfate, and water, and then
dried. The resultant crude product was recrystallized in
hexane, and the desired product was obtained. (Amount:
21.8g, Yield 49%)
'H-NMR (300MHz / CDC1l,) : 0 7.44 (4, 2H), 7.57 (4, 2H),

8.03 (s, 2H)

Synthetic Example 7 (Synthesis of Compound L)

HO. .D .‘ .OH
0

Compound L

Under an inert atmosphere, Compound K (16.6qg,
50.9mmol) and tetrahydrofuran (293g) were charged into a
500ml four-necked f£lask, and it was cooled to -78C. After

adding dropwise n-butyllithium (80ml1 <1.6 mol/L hexane
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According to the procedure of Exanple 22, a thin-film of polynmer conpound
17 was formed and the fluorescent |ight was nmeasured. A sty ruary 2007
Yal
fl uorescence was shown and fluorescence peak wavel ength was shown a
474nm Exanpl e 27 <Devi ce characteristics> An EL device was fabricated
according to the procedure of Exanple 23 using Pol ymer Conpound 17. By
applying a voltage to the resultant device, EL fromthis device having a
peak at 468nm was observed. The intensity of EL | um nescence was

appr oxi of 44 O t r ngity or .t devi ce, the
Iuninangzgéi%%%%gg gé%d?ﬁéo%EB gg @%%r%g;§rg§0§bka% Q%S%tgﬁ.gﬁ%, and the
maxi mum ef {i&h engynSfadnPd. cd/ A was shown. Exanple 28 <Synthesis of

Pol ymer Conpound f%> It was synthesized according to the procedure of

Exanpl e 20, uSiiige LoMPOotie- & 28roBpnde N tDiRéfnoRyp8PRRERY LR, N - bis
(4-n-butyl phenyl) -1,4- phenyl enediam ne 48ng, and N, N -bis

(4- br omoptEnytg ; 434508yl y aamd | et P4RBardheryhel d50h1) hfefaspghtant pol yner
was 90ng. In the copolyner, the ratio of the repeating units of the
di benzof uireito derioedny ef Ane- idiek&dl AEasKer avat tyeSedStor e3PEL] itntad v,
70:10:20 in the order of the brono conpounds described as the above. This
pol ynmer iabawed-greredi dre@srdndtyien fimponadvd8. added dropwise

thereon.

After the dropwise addition, the temperature raised
slowly to a room temperature, and it was stirred at a room
temperature for 2 hours, and the disappearance of the raw
material was checked by TLC. The reaction mixture was
charged into concentrated sulfuric acid (30g) and water
(600ml) in a 2000ml beaker, and the reaction was
terminated. Toluene (300ml) was added, and the organic
layer was extracted, and further washed with adding water.
After distilling off the solvent, 8g of thereof and ethyl
acetate (160ml) were put into a 300ml four-necked flask,
then, 30% aqueous hydrogen peroxide (7.09g) was added, it
was stirred at 40C for 2 hours. This reaction mixture was
washed with an agueous solution of an ammonium iron{II)
sulfate (71g) and water (500ml) in a 1000ml beaker. After
stirring, the organic layer was extracted, and washed with
water.

By distilling off the solvent, a crude product 7.57g of

Compound L was obtained.

MS spectrum : [M-H]™ 199.0




The pol ystyrene reduced average nol ecul ar wei ght of Polymer Conpound 18
was M=2.8x104, and Mw=1. 7x105. Exanpl e 29 <Fl uorescence chgf é&%@b?s >
A thin filmof Polynmer Conpound 18 was formed according to the procedure
of Exanple 22. The fluorescence spectrumof this thin filmwas neasured
using a spectrophotofluoroneter (Fluorolog made by JOBI NYVON-SPEX Co.). A
strong fluorescence was observed and fl uorescence peak was shown at 458nm
Exanpl e 30 <Devi ce characteristics> 117 27 February 2007 An EL device was
fabricat edyaeagt dbndxbiipt e gPr EsPL E¥aBSodra Yty ng Pol ymer Conpound
18. By app?ylng a voltage to resultant device, EL | um nescence from
this device having a peak at 468nm was observed. The intensity of EL

| um nescen r énately proporti-qn t ot current density. As for
t he device, the | um nance-exc¢ ; P cd/'m2 at about 3.3 V, and the maxi num
efficiency of 2.96 cd/A Exanpl e 31 <Synt hesis of Pol yner
Conmpound 19> It was synthesiz according to the procedure of Exanple 20,
usi ng Conmpound N 263ng. The yield of the resultant polyner was 50ng. This
polymer is referred to as Pdowmpeundmound 19

In a 200ml four-necked flask, under an inert
atmosphere, Compound L (2.28 g, 11l.4mmol) which was
synthesized according to the procedure of Synthetic Example
7 and N,N-dimethylformamide (23g) were put in, after
dissolving by stirring at a room temperature, potassium
carbonate (9.45g, 68.3mmol) was added, and the temperature
was raised to 100°C. After the temperature raising, n-
octylbromide (6.60g, 34.2mmol) diluted with N,N-
dimethylformamide (11g) was added dropwise. After the
dropwise addition, the temperature was raised to 60C, it
was stirred for 2 hours at the fixed temperature, and the
disappearance of the raw material was checked by TLC.
Water (50ml) was added to terminate the reaction, and then
toluene (50ml) was added, the organic layer was extracted,
and then washed with water twice. After being dried with
anhydrous sodium sulfate, the solvent was distilled off.
By purifying the resultant crude product with a silica gel
column, the desired product was obtained. (Amount:1.84g,
Yield:38%)

MS spectrum : M"' 425.3
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The pol ystyrene reduced average nol ecul ar wei ght of Polymer Conpound 19
was M=8.9x104 , and Mw=1.9x105. Exanple 32 <Fl uorescence thfeg{;}agg@w cs >
A thin filmof Polynmer Conmpound 19 was fabricated according to the
procedure of Exanple 22 and the fluorescent |ight was neasured according
to the procedure of Exanple 29. A strong fluorescence was observed and
shows fluorescence peak at 411nm Exanple 33 <Device characteristics> An
EL device was fabricated according to the procedure 118 27 February 2007
of Exanpl [ Po onpd apl ying a voltage to the

resul tantEs: 1e ﬁgEL a%?ﬁihggggagg c&ﬂgo@{d ﬁﬁ’ bserved. The intensity of
EL was apprOX| mately Y @ 8 t he current density. As for the

device, the |um nance e d/nm2 at about 4.9 V, and the maxi num
efficiency of 0.84 cd/Bk - Spnt hetic Exanple 9 (Synthesis of
Compound P) MeO MO C OOC Ow Ow Conpound P A starting material of
2, 2',5,5" -tetranet hoxy- Lombourdd phenyl was synthesized from 1-brono-2,
5- di met hoxybenzene by a coupling reaction using zero-val ent nickel.
In a 500ml four-necked flask, under an inert

atmosphere, Compound M (7.50 g, 17.7mmel) which was

synthesized according to the procedure of Synthetic Example

3 and N,N-dimethylformamide were put in, after dissolving

by stirring at a room temperature, it was cooled with an

ice bath. After cooling, N-bromosuccinimide (6.38g,

35.9mmol) diluted with N,N-dimethylformamide (225ml) was

added dropwise. After the dropwise addition, the

temperature was kept cooling with an ice-bath, at a room

temperature for 18.5 hours, and then raised to 40C, and it

was stirred for 6.5 hours at the fixed temperature, and the

disappearance of the raw material was checked by TLC. The

solvent was distilling off, and then toluene (75ml) was

added to dissolve, the organic layer was washed with water

three times. After being dried with anhydrous sodium

sulfate, the solvent was distilled off. By purifying a

half of the resultant crude product with a silica gel

column, the desired product was obtained. (Amount:0.326g)

'H-NMR (300MHz / CDCl;) : delta 0.90 (t, 6H), 1.26-1.95

(m, 24H), 4.11 (t, 4H), 7.34 (s, 2H), 7.74 (s, ZH)

MS spectrum : M' 582.1



Under an inert atnosphere, 2,2',5,5 -tetranethoxy- 1,1'-biphenyl (7.0g,
26mmol ) was charged into a three- necked flask, and di ssolygeli 2007
dehydrated N, N- di net hyl formam de (100m ). Wile cooling the flask by an
ice bath, froma dropping funnel, Nchlorosuccinimde (6.8g, 52mmol) of
dehydrated N, N-di net hyl formam de (70nl) sol ution was added dropw se for 15
m nutes. After the dropw se addition, the tenperature raised slowy to a
room tenperature with stirring slowy, and it was stirred for 1 day.

Water (3 was,.added to the reaction m xture, and the deposited
precipitggg%%§§3§g?lected. The resultant precipitate was recrystallized

fromtol , r y 2007 desired product was

obt ai ned.{g(l&{noéifugngti%.Oég;kdol]}fﬁ\é]f(g%%%ﬁ@/P&ClS) . 8 3.74 (s, 6H), 3.87 (s,
6H), 6.85 (s,12K)as 75%}?&(@31%;4& VS ABLAS ESarm epAlcéSypihesi s of
Compound QQ HO HO Cl 0-0 CI  OH OH Conmpound Q Under an inert atnosphere,

Conpound memp 189, 20L 7 e Cdi@gfo&ﬂ@rlﬁeﬁoérﬁﬁp ], 1 heees pecked flask, and
di ssolved in  dehydrated nethyl ene chloride (100m ). Wile cooling the

flask by mrbridghdiaii) - Nl Tl anes o st gieprsenyit ) o (4- nol /L, 50m ) of boron
tribrom de was added dropwi se for 30 mnutes, froma dropping funnel.
phenylenediamine 153mg. The yield of the resultant polymer
was 110mg. In the copolymer, the ratio of the repeating

units of the dibenzofuran derivative and the amine

derivative is 70:30.

This polymer is referred to as Polymer Compound 17.
The polystyrene reduced average molecular weight of Polymer
Compound 17 was Mn=1.3x%10%, and Mw=6.3x10".
Example 26
<Fluorescence characteristics>

According to the procedure of Example 22, a thin-film
of polymer compound 17 was formed and the fluorescent 1light
was measured. A strong fluorescence was shown and
fluorescence peak wavelength was shown at 474nm.
Example 27
{Device characteristics)

An EL device was fabricated according to the procedure
of Example 23 using Polymer Compound 17. By applying a
voltage to the resultant device, EL from this device having
a peak at 468nm was observed. The intensity of EL
luminescence was approximately proportional to the current

density. As for the device, the luminance exceeded 1 cd/m’




Bei ng extracted with ethyl acetate fromthe reaction liquid, the organic

| ayer was washed with water, then the solvent was distill%I@{nfLla g7he
desired product was obtained. The resultant precipitate was recrystallized
from toluene/ hexane, and the desired product was obtained. (Anmount 4.99).
1H NVR(300MHz / CDC13): b 6.64 (s, 2H), 6.82 (s, 2H), 8.9 to 9.1 (br, 2H
and 9.37 (s, 2H) Synthetic Exanple 11 (Synthesis of Conmpound R) 120 27
February 2007 HOOH Cl z/ 1 C O Compound R Under an inert atnosphere,

Conpound ( qugnl eolite. (6. 79--Ze0l] Z, 360HUA , ( TQsQh)) and
o- dichl oarQob%jncglgtne}'( 7 hﬂ%ﬂddr%he%l 'ﬁfﬁrg‘rgr“m%%% (g?eg%gvéf \l/vegg g%ﬁér‘gég into a
three ne | ask. It was stirred for 13 hours, with heating by an oi

bath (180 of the bath tenperature). The reaction mixture is cooled to
about a naQmRtEPss ature, and hexane (200nml) was added to it. The

deposited precipitate was filtrated, washed with hexane, and dried. The
preci pi t atgyivases extdaiShdmut cfipylmgeigs e, and the sol ution was

filtrated through a short” colum of silica gel. The solvent was distilled
off, and the desivad Haohedi yes Adetdits td AARSNSrSed@ire of

Example 20, using Compound N 285mg, N, N'-bis(4-

bromophenyl)-N, N'- bis (4-n-butyl phenyl} -1,4-

phenylenediamine 48mg, and N,N'-bis (4-bromophenyl)-4-

isobutyl-aniline 64mg. The yield of the resultant polymer

was 90mg. In the copolymer, the ratio of the repeating

units of the dibenzofuran derivative and the amine

derivatives is, respectively, 70:10:20 in the order of the

bromo compounds described as the above.

This polymer is referred to as Polymer Compound 18.
The polystyrene reduced average molecular weight of Polymer
Compound 18 was Mn=2.8x10%, and Mw=1.7x10°.
Example 29
{Fluorescence characteristics >

A thin film of Polymer Compound 18 was formed
according to the procedure of Example 22. The fluorescence
spectrum of this thin film was measured using a
spectrophotofluorometer (Fluorolog made by JOBINYVON-SPEX
Co.). A strong fluorescence was observed and fluorescence
peak was shown at 458nm.
Example 30

<Device characteristics)

117



M5 spect
F3C CF3
Conmpound
(5.79) were charged into a three
met hyl ene chloride (40m ). Wth cooling the f1 ask by an ice bath,
trifluoronethane sulfonic acid anhydride (11g) was added dropw se for 30

m nut es.

it was stirre

paper, t
the solv

n
t ol uene ;a(pj;exanengi dgg 13%5??% feé%u%@g{/l\%?%b?aﬁlﬁsaé’ﬂ%&%%t@l | 1zed from

rum: [MH- 267.0 Synthetic Exanple 12 (Synthesis of Compound S)
O Soo 03;0 Op C C O Conpound S Under an inerty; Bp (g
R (4.2g), and 4- 121 27 February 2007 N, N—dlnethylanlno yridi ne

Then, the tenperature was raised slowy, to a roomtenperature,

S TR M S

'H'NNR(3QQ§fEa%IfEXJéae fbgﬁﬁpaﬁﬁ dg$ﬁc@ndEﬂ fémiﬁesggﬂceE¥§8P|€h§§

(Synt hes

s of nmpound T O Conpound
device having a peak at 468nm was observed. The intensity

of EL luminescence was approximately proportional to the
current density. As for the device, the luminance exceeded
1 cd/m* at about 3.3 V, and the maximum efficiency of 2.96
cd/A was shown.
Example 31
{Synthesis of Polymer Compound 19>

It was synthesized according to the procedure of
Example 20, using Compound N 263mg. The yield of the

resultant polymer was 50mg.

This polymer is referred to as Polymer Compound 19.
The polystyrene reduced averadge molecular weight of Polymer
Compound 19 was Mn=8.9x10%, and Mw=1.9x10°.
Example 32
{Fluorescence characteristics >

A thin film of Polymer Compound 19 was fabricated
according to the procedure of Example 22 and the
fluorescent light was measured according to the procedure
of Example 29. A strong fluorescence was observed and shows
fluorescence peak at 411lnm.
Example 33
{Device characteristics>

An EL device was fabricated according to the procedure

113

necked flask, and dissolved in dehydrated



Under an inert atnosphere, Conpound S (3.9g), 4-n- butyl benzene boric acid

(3.99), potassiumcarbonate (5.1g), and tetrakis(triphenyl 1807
pal | adi um (0. 14g) were charged into 100m reaction tube, éﬁgQﬁﬁgg%?%ed in

degassed toluene (20mM) and water (20m ), and then reacted at 100~C for
12 hours. After the reaction, the toluene | ayer was washed with water, and
filtrated thorough a silica gel 122 27 February 2007 short colum, and the
solvent was distilled off. The resultant solid was purified through a

(300 TRt 25 e Iy e, PaaREtn R0 T R i1t (5T T
4H) , -r:¥%1f59§+ﬁo thé%rdSu1éide E%ché§’EEFhavt g Z'ééaﬁsatz enmEXanmpl e

35 <Synt hesi s of Pol ymer Conpound 20> [t was syn sl z according to the

procedur ;8 oHGRRE, 2Gne! SIS EIRA W EL 24 hp Pkt fd By bromo
phenyl )-N, N - bi s(4-n-butyl phenyl)-1,4-phenyl enedi'am ne 138ng. The yield of

the resulgedioPRl Bl ¥@StrEs4dtrréit t d6ns £0PO! IS0t Nend aldwidd, the ,
repeating units of the dibenzofuran derivative and the am ne derivative is

70: 30. Thilte MUyIRinds dvéesded 1 ocasmPaltymioftopound, 24hd thie pol ystyrene
reduced average nol ecul ar wei ght of Pol yner Conpound 20 was M=4. 3x103,
and Ma=8.nkaciidim Sy 1ret érocExafpd 28 4 3cd By nvde sslsowh . Conpound U)

Synthetic Example 9 (Synthesis of Compound P)

MeQ MeQ
OMe OMe

Compound P

A starting material of 2, 2',5,5'-tetramethoxy-1, 1'-
biphenyl was synthesized from l-bromo-2, 5-dimethoxybenzene
by a coupling reaction using zero-valent nickel.

Under an inert atmosphere, 2,2',5,5'-tetramethoxy-
1,1'-biphenyl (7.0g, 26mmmol) was charged into a three-
necked flask, and dissolved in dehydrated N,N-
dimethylformamide (100ml). While cooling the flask by an
ice bath, from a dropping funnel, N-chlorosuccinimide
(6.8g, 52mmol) of dehydrated N,N-dimethylformamide (70ml)
solution was added dropwise for 15 minutes. After the
dropwise addition, the temperature raised slowly to a room
temperature with stirring slowly, and it was stirred for 1
day. Water (300ml) was added to the reaction mixture, and
the deposited precipitate was collected. The resultant

precipitate was recrystallized from toluene/hexane, and the
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HO HO Br Br OH OH Conpound U 2,2',5,5" -tetranet hoxy-1, 1" - bi phenyl was

brom nated 123 27 February 2007 according to the procedur Syn I C
Exanple 9 with using N bronosuccininmde instead of N—chlor&?ﬂ%%ﬁﬁ%%?@@%

and denet hyl ati on was perfornmed according to the procedure of Synthetic
Exanple 10, to obtain the desired product. 1H NWR (300MHz / CDC13) : 6
6.74 (s, 2H), 6.97 (s, 2H), 8.97 (s, 2H), 9.45 (s, 2H). Synthetic Exanple
14 (Synthesis of Compound V) HO OH Br 1 Br 0 Conmpound V According to the

pr ocedur e . t ' I 1. mpoynd. U . was ysed i nstead of Conpound
Q and tH%g%%§¥$egggggggﬁgggmgg%gﬁngﬁed. l%%éc%fﬁﬁ?: [MH - 356.9

Exanpl e 36; @t Masimn 2l Qweynd Ws LA LA O P g7 (s, By

6.85 (s, 2H), 7.02 (s, 2H)

Synthetic Example 10 (Synthesis of Compound Q)

HO HO
OH OH
Compound @

Under an inert atmosphere, Compound P {(5.8g, 17mmmol)
was charged into a three necked flask, and dissolved in
dehydrated methylene chloride (100ml). While cooling the
flask by an ice bath, methylene chloride solution (1 mol/L,
50ml) of boron tribromide was added dropwise for 30
minutes, from a dropping funnel.

Being extracted with ethyl acetate from the reaction
liquid, fhe organic layer was washed with water, then the
solvent was distilled off and the desired product was
obtained. The resultant precipitate was recrystallized from
toluene/hexane, and the desired product was obtained.
(Amount 4.9g).
lH-NMR(300MHz / CDhCli): O 6.64 (s, 2H), 6.82 (s, 2H), 8.9

to 9.1 (br, 2H) and 9.37 (s, 2H)

Synthetic Example 11 (Synthesis of Compound R)
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0 Conmpound WIin a three necked flask, Conpound V (0.93g), 4-

but yl phenyl boronic acid (1.0g), and copper(ll) acetate 12 Yy

2007 (0.71g) nol ecul ar sieves 4A (9.3g, powder) and dichlgvéﬁgﬁﬁgﬁé@?%ln1)
and pyridine (0.41g) were stirred at a roomtenperature for 3 hours in
air. The reaction mxture was filtrated through cerite, and chl orof orm and
hydrochloric acid (1 nol/ L) were added to the filtrate, the organic |ayer
was extracted, and dried with sodium sulfate. It was purified through a
silica gel colum (tol uene:cycl ohexane=1:2), washed with hot hexane, then
the desiraggproduct (V\@ite solid) was obtained. (0.52g). 'H NVR(300VHz /
CDC13): 6 0.9 t, 6H) H. 35 (m 4H, 1.54 (m 4H), 2.58 (t, 4H), 6.89
(dd, 4H), 7. ; , 7.37 (s, 2H), and 7.84 (s, 2H) Exanple 37

<Synt hesi sciof .’ er ~Coppound 21> It was synthesized according to the
procedure of Exafple 20, using Conpound W174ng, N, N -bis(4-
bronnphenyl)-N,N'-bisgf-n-butylphenyl)-1,4-phenylenedianine 82ny. The
yield of the r eSHMBAH qxﬁyner was 95ng. In the copolyner, the ratio of

th ti Lt f th di f ivati d th '
derivative 15 030 30 niRREC BEVESHREEF bEATBPERR B (nBYeor FBLHGHA ng

bromd  ,eolite (6.7g; Zeolite HSZ 360HUA (Tosoh)) and o-

dichlorobenzene (170ml) dried with molecular sieves were
charged into a three necked flask.

It was stirred for 13 hours, with heating by an oil bath
(180C of the bath temperature). The reaction mixture is
cooled to about a rcoom temperature, and hexane (200ml) was
added to it. The deposited precipitate was filtrated,
washed with hexane, and dried. The precipitate was
extracted with ethylacetate, and the solution was filtrated
through a short column of silica gel. The sclvent was
distilled off, and the desired product was obtained.
{Amount 3.5qg).

MS spectrum : [M-H]  267.0

Synthetic Example 12 (Synthesis of Compound S)

.57 0s g7
o* <0
0

cl

oyed

Compound S

Under an inert atmosphere, Compound R (4.2g), and 4-



conpounds. This polymer is referred to as Pol yner Conpound 21. The

pol ystyrene reduced average nol ecul ar weight of Polymer Cosmupnd-23oies
WVh=1. 6x104, and Ma=4.7x104. 125 27 February 2007 Exanple 38 (Synthesis of
Compound X) \ / 0 O Br Br O Compound X In a three necked flask under an .
i nert atnosphere, Conpound V (2.5g) was dissolved in N, N-di nethylformm de
(54m ). To this, 3-bronopropyl benzene (4.2g) and potassium carbonate
(4.8g) were added and then, the tenperature was raised to 1601, and

stirred fﬁr §£ﬁ%;%g ?E%BL#ﬁ éz 2dﬁgget8hakggﬁ”qa mngedh h diIute

hydrochlorfc aC| ayer “Was fh-sod

sul f at e, e en ed. o S golid mas
purified @uﬁggéﬁr %%ﬁaalgbﬁégﬁgtgargéﬁgaggg%ﬁgﬂ e chloroforn1 and
t he deS”@ﬁl@f?@élctwﬁf) omﬁme@bom@gehe'ﬁwﬁ@omléemg) 6
2.18-2.27 (m 4H), 3" (t, 4H) and 4.710 (t, 4H), to 7.32 (m 12H)

and 7.70 {ﬁlfﬂﬁ&r@i@ﬁmﬁe39uf§yﬂiaeéb§d05nﬂyhymaé Congounpds23aded
dropwise for 30 minutes. Then, the temperature was raised
slowly, to a room temperature, it was stirred for 5 hours.
Toluene was added and filtrated by f£ilter paper, the
filtrate was filtrated through a silica gel short column,
and the solvent was distilled off. The resultant solid was
recrystallized from toluene / hexane, and the desired
product was obtained. (7.6g).

'H-NMR(300MHz / CDCl3;): 0 7.80 (s, 2H) and 7.93 (s, 2H)

Example 34 (Synthesis of Compound T)

C4Hg CaHg

Compound T

Under an inert atmosphere, Compound S (3.9g), 4-n-
butylbenzene boric acid (3.9g), potassium carbonate (5.1lg),
and tetrakis(triphenylphosphine) palladium (0.14g}) were
charged into 100ml reaction tube, and dissolved in degassed
toluene (20ml) and water (20ml), and then reacted at 100T
for 12 hours. After the reaction, the toluene layer was

washed with water, and filtrated thorough a silica gel



It was synthesized according to the procedure of Exanple 20, using
Compound X 291ng, N, N -bis(4-
bronophenyl)-N,N'-bis(4-n-buty|phenyl)-1,4-phenylenedianing7l¥?§ﬁ%¥2q%%
yield of the resultant polymer was 120ng. In 126 27 February 2007 the
copolynmer, the ratio of the repeating units of the di benzofuran derivative
and the amne derivative is 70:30 in the above described order of the
correspondi ng bronmo conpounds. This polynmer is referred to as Pol yner

Compound T ys e r a I wei ght of Pol yner
Conpound Oﬂ%sgﬁ}ééﬁ5x%%%,Pg%dgﬁgﬁggﬁi%gé.Sﬁﬁgﬁ%ﬁéa4 £EProduction of

Pol ymer Conpo gbﬁy 3 . : r npl ex,
Bt p21r (acac) Kggizﬁﬁisggﬁgﬂ %%i%@gﬁ? o) f%?ﬁ%%e?hgﬁggg %i ﬁ?iﬁésgggrned in

a thi ckness1@in abawd 200nde HYr&@i Pr&@@tt Ngas SPHEafinégd at(zasgyom
tenperature in a reduced pressure, overnight. The fluorescence spectrum of

t he resul'tpmMR RizvoMuzn, wagiygasured, and phosphorescence enission fromlr
conpl ex was observed. The polymer conpound of the present invention having

t hi ophenedcondanged BHNG unuk dmnewHpql unwr7 enpam)d whissh (tcamHe used as
a light-emtting material, a charge transporting material, etc. 127
7.28 (4, 4H), 7.39 (4, 4H), 7.70 (s, 2H), and 7.84 (s, 2H).

Example 35
{Synthesis of Polymer Compound 20>

It was synthesized according to the procedure of
Example 20, using Compound T 297mg, N,N'-bis(4-bromo
phenyl}-N,N'-bis(4-n-butylphenyl)-1,4-phenylenediamine
138mg.

The yield of the resultant polymer was 234mg. In the
copolymer, the ratio of the repeating units of the
dibenzofuran derivative and the amine derivative is 70:30.

This polymer is referred to as Polymer Compound 20.
The polystyrene reduced average molecular weight of Polymer

Compound 20 was Mn=4.3x10%, and Mw=8.2x10°.

Synthetic Example 13 (Synthesis of Compound U)

HO HO
BrBr
OH OH
Compound U

2,2',5,5'-tetramethoxy-1,1"'-biphenyl was brominated




27 February 2007 dains: 1. A polyner conpound having a polystyrene
reduced nunber av erage nol ecul ar wei ght of 103-108, and ¢ Bh%£P
repeating unit selected fromthe below formulae (2-1) to Eg [ 1/ \
cR~" 1 a Rz)b (2-1) x x (R3)c (R4)d (R5)e (Re)f (2-2) (2-3) x x (R7N9
ajn A (R10)j (2-4) (2-5) wherein, Xrepresents Sor 0; R, R, R3, R4, R5,
R6, R7, R8, R 9, and R10, each independently represent an al kyl group, alk
oxy group, alkylthio group, aryl group, aryloxy group, arylt hio group,

ary'a'ky'ygé&9@1n9r¥$akﬁgxgrgegaﬁreas¥ sg@gbg@as Egaagae,a F%bke”y' group,

aryl al kyn group; am no gro S ubs amno group,

subst | t utiegly 34 |1 g5 AYBy o d2H1RTaECDAYRE 2007 Bﬁhegsauakeﬁhmga&' gr oup,

acyl oxy group, imno group, e group, Inmde group, nonoval ent
het er ocycdd® @mehy £ DOX Ywad ?é?ﬂ@rm@& §HB§£B£H§9%Ce&éoﬁifbc%ﬁ&}@ a and
n

b each indepe ndently represe an integer of c, d, e, and f independ
of Synthetic Example 10, to obtain the desired product.
'H-NMR (300MHz / CDCl,)
0 6.74 (s, 2H), 6.97 (s, 2H), 8.97 (s, 2H), 9.45 (s,

2H) .

Synthetic Example 14 (Synthesis of Compound V)

HO OH
Eh/jiilz;yﬂliii\Br
Compound V
According to the procedure of Synthetic Example 11,
Compound U was used instead of Compound Q, and the desired
product was obtained.

MS spectrum : [M-H]  356.9

Example 36 (Synthesis of Compound W)

C4H9

e o

Compound W
In a three necked flask, Compound V (0.93g), 4-

butylphenylboronic acid (1.0g), and copper(II) acetate

124




ently represent an integer of 0-5; g,
represent an integer of 0-7; and each of atb, c+d, e @7&kbﬁﬂ€bﬁQ?7l S
al

one or nore. 2. A polyner conpound according to C|a|n11 “whérern
ymer conpound further conprises the repeating unit represent ed by the
bel ow formula (3), forrmula (4), formula (5), or fo rnula (6), -Arl-
-(Ar2-X1 Ar3 (4) -Ar4-X2- (5) -X3- (6) wherein, Arl, Are, Ar3, and Ar4
each independently represent an arylene group, a divalent heterocyclic

cach i ﬁ&%peno%ﬁtfyl%%?aeéﬁéﬁ Pt Toase; PReSlT\ My ™ o7 (57

| RLARL5) ks

al kyl group,

noval ent terocy C p, car

substi t uted-Gaf BQRYle A O A CY 3o B% Oth er Rl‘?he Rldac80dn Ridxeach
I ndependently represent a hydrogen a tom al kyl group, aryl group,

nonoval eRjaded LN ecdd CtIEF QPh céF Yt @] Kahd 0ERUProPHEmSERE! | tuted am no
group; ff represents an integer of 0-2; k represents an integer of 1-12;

when R11 HRidsodiibriddacadd( Rifo EXI S Wélr@|akﬂ@éd tespretfykttyata, pl ura

lity of themmay be the sane or different.

h, i, and j each indepe ndent |y

pol
(3)

and X3

% grOUp, 1) giEReen Yo 8r$§§wwéraygwgfad gtom

oxyl “group,

3. A polymer conpound accordi ng

t o cl ai mthe Wisjaiic theydepraeadttgacied, r&pd edebé@dwhbyht bedatmave fornul a
(3) is a repeat 129

sulfate. It was purified through a silica gel column
(toluene:cyclohexane=1:2), washed with hot hexane, then the
desired product (white solid) was obtained. (0.52g).
'H-NMR(300MHz / CDCl,):

0 0.92 (t, 6H), 1.35 (m, 4H), 1.54 (m, 4H), 2.58 (t, 4H),
6.89 (dd, 4H), 7.12 (44, 4H), 7.37 (s, 2H), and 7.84 (s,
2H)

Example 37
{Synthesis of Polymer Compound 21>

It was synthesized according to the procedure of
Example 20, using Compound W 174mg, N,N'-bis(4-
bromophenyl)-N,N'-bis(4-n-butylphenyl)-1,4-phenylenediamine
82mg. The yield of the resultant polymer was 95mg. In the
copolymer, the ratio of the repeating units of the
dibenzofuran derivative and the amine derivative is 70:30
in the above described order of the corresponding bromo
compounds. This polymer is referred to as Polymer Compound

21.

The polystyrene reduced average molecular weight of

Polymer Compound 21 was Mn=1.6x10°, and Mw=4.7x10%.
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27 February 2007 ing unit represented by the below formula (7), (8), (9),

(10 ),

(11), or (12), (116)1 (7) wherein, Rl6 represents %W]ﬂ%5¥k gH@HP,
al koxy group, alkylth |o group, aryl group, aryloxy group, ary 7

0 group,

arylalk yl group, arylal koxy group, arylalkylthio group, aryl alkeny 1

group,
gr oup,

aryl al kynyl group, am no group, substituted amino g roup, silyl
substituted silyl group, halogen atom ac yl group, acyl oxy group,

i mno group, am de group, imde gro up, nonoval ent heterocyclic group,

car boxyl 1 .Sylst} . carpoxyl group,,or cyano group; 1 represents
an integegkgmB%eogg; &%ﬁﬁt$§%l%x?€t§gT%g%Pﬁr% , a plurality of them may be
the sanme or.different, (al7) m 818) n (8) wherein, RL7 and R18 represent
each indeqaa;ently an al kyl gr oup, aRexy group, al kylthio group, aryl
group, oXy grou p, arylthi yI al kyl group, aryl al koxy group,
arylal kylthio gr ogp., aryl al ken group, aryl al kynyl group, amno g roup,

substituted am no gr
atom acyl group, ac

oup, sSilyl/~“group, substituted sily 1 group, hal ogen
‘ p, imno grou p, amde group, imde group,

nonoval ent het er ogy greups ~pear boxyl group, substituted carboxyl group,
or cyano group; mand n®ach independently represent an integer of 0-3;

when

Compound X
In a three necked flask under an inert atmosphere,

Compound V (2.5g) was dissolved in N,N-dimethylformamide
(54ml). To this, 3-bromopropylbenzene (4.2g) and potassium
carbonate (4.8g) were added, and then, the temperature was
raised to 160C, and stirred for 6 hours. Then, toluene
was added to it, and washed with dilute hydrochloric acid
and water. The organic layer was dried with sodium
sulfate, and the solvent was distilled off. The resultant
solid was purified by silica gel column chromatography
using hexane/ chloroform, and the desired product was
obtained. (3.9g).
'H-NMR(300MHz / CDCl;):

¢ 2.18-2.27 (m, 4H), 2.93 (t, 4H) and 4.10 (t, 4H), 7.17
to 7.32 (m, 12H) and 7.70 (s, 2H)
Example 39
<Bynthesis of Polymer Compound 22>

It was synthesized according to the procedure of

Example 20, using Compound X 291mg, N,N'-bis(4-
bromophenyl)-N,N'-bis(4-n-butylphenyl)-1,4-phenylenediamine

143mg. The yield of the resultant polymer was 120mg. In
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R17 and R18 exist in plural, respectively, a plurality of the 130 27
February 2007 mmay be the sane or different, Rls\ | o R2 %B%%h

(9) wherein, R19 and R22 each independently represent an aI oup,

al koxy group, alkylthio group, aryl group, aryloxy grou p, arylthlo group,
aryl al kyl group, aryl al koxy group, arylal kylthio group, arylal kenyl
group, arylal kynyl group, amno g roup, substituted am no group, silyl
group, substituted sin 1 group, hal ogen atom acyl group, acyl oxy group,

I h :
car boxyl _grsbsoBetBReft ukBa £AFRE.SF SR PeRaA LpnBRGERURE B%nd b each
'ndepende&iﬁ%ngspﬁsgsn@efﬂva?;$geanaftﬁé4am5%g Bor0daBRheC3EN pndgpendent |y
represent rogen a oup, group nmonoval ent

het erocycﬁctﬂéoapov&ggggé}fibgaooraer 3Eb§fxétHBE9F§?BP8§_¥b BLgyg. of cyano

group; when R19 and exl st, respective rty~o em may be
the sane cofpdhhbgrent, i X4 N~ ~N Ar73 X\ / Ar14~ (L) q (10)

This polymer is referred to as Polymer Compound 22.
The polystyrene reduced average molecular weight of Polymer
Compound 22 was Mn=3.5x10%, and Mw=1.4x10°.
Example 40
<{Production of Polymer Compound 23>

2mg of Polymer Compound 13, and 0.1lmg of Ir complex,
Btp;Ir(acac) were dissolved in 0.2ml of toluene, and a film
was formed in a thickness of about 200nm by spin coating,
and dried at a room temperature in a reduced pressure,
overnight.

The fluorescence spectrum of the resultant thin film
was measured, and phosphorescence emission from Ir complex

was observed.

The polymer compound of the present invention having
thiophene-condensed ring unit a new polymer compound which
can be used as a light-emitting material, a charge

transporting material, etc.




wherein, R23 represents an al kyl group, al koxy group, alkylth [|o group,
aryl group, aryloxy group, arylthio group, arylalk vyl grogg]%%hﬁ&gb&yxy
group, arylalkylthio group, aryl alkeny 1 group, arylalkynyl group, am no
group, substituted amno g roup, silyl group, substituted silyl group,

hal ogen atom ac vyl group, acyloxy group, imno group, am de group, imde
gro 131 27 February 2007 wup, nonoval ent heterocyclic group, carboxyl
group, substitut ed carboxyl group, or cyano group; g represents an
integer ocizPmg: Arl3 or Arl4 each independently represent an aryl ene gr
oup, a divalent heterocyclic group, or a divalent group havi ng

met al -conpl ex structure; x and y each independently repre sent O or 1; x4

represents 0, S SO SO2, Se,. or Te; when R23 exists in plu ral, a
/plural ity gt RO BIPYHIS BariNg SAPPRESERECF FOUTFELumDE] &V 0 -

)--C X5 (d2dge Whel &kl aR3de Adteh %r@ﬁcmoﬁ ndéﬂf%%{ﬁﬂﬂéﬂr@orae%%a%&nal kyl gr
oup, al koxy group, alk Ith|o up aryl group, aryloxy grou p, arylthio
group, ar Wtk yﬂelga%mil Ja?lgeroﬁprmmlwe 62-Lkyte hid Broup,
aryl al kenyl group, arylalkynyl group, amno group, substituted am no
group, silyl group, Xsubstltuted sil 'yl group, halogen atom acyl group,
acyl oxy group, up, am de group, imde group, nonoval ent

het er ocycl i | group, substituted carboxyl group, or cyano
group; r_ a endently represent an integer of 0-4; X5 r

R

(RS Re)b

(R7)q (Re)n

(2-4) (2-5)
wherein, X represents S or O; Ry, Rz, Ri, Ri, Rs, Rs, Ry, Rg, R
o, and Rio, each independently represent an alkyl group, alk
oxy group, alkylthio group, aryl group, aryloxy group, arylt
hio group, arylalkyl group, arylalkoxy group, arylalkylthio
group, arylalkenyl group, arylalkynyl group, amino group, s
ubstituted amino group, silyl group, substituted silyl group
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epresents 0, S, S02, Se, Te, N-R26, or Si R27R28; X6 and X7 each

i ndependently represent N or G R29; R26, R27, R28, and R29 gagh ary 2007

i ndependent|ly represent a hydrogen atom an al kyl group, an ar?i group,
aryl al kyl group, or a nonoval ent heterocyclic g roup; when R24, R25, and
R29 exist in plural, respectively, a plurality of themmy be the sane or
different, 132 27 February 2007 ( R30) R31 R33 Ar5 R32 R34 (L5) u (12)
wherein, Rao and R35 each independently represent an al kyl gr oup, al koxy
group, al kyh&aDoge@rotgm, sl YA, K1V Group, Pimahy! éf‘b@p?r&’ﬂ'ﬂﬁ
aryl al kyl group, arylal koxy group, aryl a | yltﬁlo group, arylal kenyl
group, ar$§| SFRYRy | 1R FTAR nPOTGVELSD s iisdemogwed isnomougr oGprbekyy |
group. Subsglbih byt lsupdle i@l A2hA4SH LML AGYh &rmﬂac@&wd%g;e gr oup,
imno gro up, amde group, I mde group, noval ent %eterocycllc roup,

car boxyl npdeuplysuvémstesentdardrbimgdr gifodp3; o, ciane, gaolE intdeprthdl each
| ndependent represent. an integer of Q-4; R31, R32, 3, and R34 each

i ndepende%’tjjf%yr %?re%%?ﬂt aarhfdlrtoe%eerf z?tfogr'n% ‘aPkyl- gt ouﬂﬂ(_ﬁg} Facly dngere
nonoval enkdgrt By OFySé Seitf QUP iftegdO@EY b -g% OHRA S4BRLbE W AS, GdDowy!
group, or cyano group; A r5 represents an arylene group, a divalent
heterocychc %ﬁanan i+j is one or more.

2. A polymer compound according to Claim 1, wherein said pol
ymer compound further comprises the repeating unit represent
ed by the below formula (3), formula (4), formula (5), or fo

rmala (6},

—Arz—Xnr-Ars— (4)
-Ar4-Xz- (5)
-X3- (6)

wherein, Ar,;, Ar,, Ar,;, and Ar, each independently represent

an arylene group, a divalent heterocyclic group, or a divale
nt group having metal-complex structure; X;, X., and X; each

independently represents -CR;;=CR;;-, -C=C-, -N(Ri;3)-, or -(S
iR;4R15)x-; Ri; and R;; each independently represent a hydrogen
atom, alkyl group, aryl group, monovalent heterocyclic grou
p., carboxyl group, substituted carbbxyl group, Or cyanoc grou
P:; Riz, Ris, and R;s each independently represent a hydrogen a
tom, alkyl group, aryl group, monovalent heterocyclic group,
arylalkyl group, and substituted amino group; ff represents
an integer of 0-2; k represents an integer of 1-12; when Ry,
» Riz, Riz, Riy, and R;s exist in plural, respectively, a plura
lity of them may be the same or different.

3. A polymer compound according to claim 2, wherein the rep

eating unit represented by the above formula (3) is a repeat
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p, or a divalent group having netal -conpl ex structure; when R30 and R35

exist in plural, respectively, a plurality of them nay be S 2867
different. 4. A polymer conpound according to claim 2, mher%?ﬁﬁ%%g?re

peating unit represented by the above fornmula (4) is arepea ting unit
represented by the below formula (13), Ars 4Ar7- i +v ArB- v rs Arl0
\N~-Arll w Arl2 (13) 133 27 February 2007 wherein, Ar6, Ar7, Ar8, and
Ar9 each independently represent an arylene group or a dival ent
het er ocycling ghatprepréoenfedlby, b2 AU ladgnendent | yopepregent an
aryl group or_a no noval ent heterocyclic group; Ar6, Ar7, Ar8, Ar9, and
Arlio may Thatéld-seBst}2lent; v and w each independently represent an
i nteger of 0 or 1,5 and O<=v+w<=1l. 5. A process for producing the polyner
conpound accordi Rg '8t 0 claim 1, wherein condensation polynerization is
carried o ut usi a conmpound represented by the below formula (15-1),
(15-2), (15-3), A153\4) or (15-5), x X X VY11 Y12 Y13 Y14 Y13 Y14 (R36) aa
(\R37) N\

(7)

wherein, R;s represents an alkyl group, alkoxy group, alkylth
io group, aryl group, aryloxy group, arylthio group, arylalk
¥yl group, arylalkoxy group, arylalkylthio group, aryl alkeny
1 group, arylalkynyl group, amino group, substituted amino g
roup, silyl group, substituted silyl group, halogen atom, ac
¥l group, acyloxy group, imino group, amide group, imide gro
up, monovalent heterocyclic group, carboxyl group, substitut
ed carboxyl group, or cyano group; l represents an integer o
f 0-4; when Ry exists in plural, a plurality of them may be

the same or different,

(),

(Rm>n (8)

wherein, R;; and R;g represent each independently an alkyl gr
oup, alkoxy group, alkylthio group, aryl group, aryloxy grou
p. arylthio group, arylalkyl group, arylalkoxy group, arylal
kylthio group, arylalkenyl group, arylalkynyl group, amino g
roup, substituted amino group, silyl group, substituted sily
1 group, halogen atom, acyl group, acyloxy group, imino grou
p, amide group, imide group, monovalent heterocyclic group,

carboxyl group, substituted carboxyl group, or cyano group;

m and n each independently represent an integer of 0-3; when

Ri7 and Rjs exist in plural, respectively, a plurality of the
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bb (R38) cc (R39)dd (R38) cc (R39)dd (15 1) (15-2) (15-3) X X Y15 16 Y15

Yts (R40) ee (R41)gg (R40) ee (R41)gg (15-4) (15-5) whereg ents
S or 0; Y11 to Y16 each independently re present a substi?ﬁgﬁ?éggg%gﬁz of

condensati on polynerization R36, R37, R38, R39, R40, and R4l each

I ndependent|ly represent an al kyl group, al koxy group, alkylthio group, aryl
group, a ryloxy group, arylthio group, arylal kyl group, arylal koxy gr

oup, arylal kylthio group, arylal kenyl group, arylal kynyl gro up, am no

group, sunshay WectiNgahed0QURL FElrEhtgroup, subst ituted silyl group,
hal ogen ato as and bb each independen 134 27 February 2007 tly

r epr esent a:E ﬁﬁeger of 0-3; cc and dd each independent) y represent an

i nteger of 0O ; ee,and gg each independently represent an integer of 0-7;

each of aa+bBA\cc #, and ee+gg is one or nore; when R36, R37, R38, R39,
R40, and \ ey std n/p~\ural, respectively, a plurality of them may be
the sane or I fferlen®, . A process for producing the pol yner conpound

according to claiRpb, erei n condensation pol ynerization of a conpoun d
represented by one of Ahe\below formulae (16) to (19) in ad dition to the
conpound represent ed ? § above f?rqula (14)

9

wherein, R,s and R;; each independently represent an alkyl gr
oup, alkoxy group, alkylthio group, aryl group, aryloxy grou
p. arylthio group, arylalkyl group, arylalkoxy group, arylal
kylthio group, arylalkenyl group, arylalkynyl group, amino g
roup, substituted amino group, silyl group, substituted sily
1 group, halogen atom, acyl group, acyloxy group, imino grou
p. amide group, imide group, monovalent heterocyclic group,

carboxyl group, substituted carboxyl group, or cyanc group;

o and p each independently represent an integer of 0-4; Ry a
nd R;; each independently represent a hydrogen atom, alkyl gr
ocup, aryl group, monovalent heterocyclic group, carboxyl gro
up, substituted carboxyl group, or cyanc group; when R;s and

R;» exist, respectively, a plurality of them may be the same

or different,

/X4\
N\ /N
s
X ' ¥
)

wherein, R,; represents an alkyl group, alkoxy group, alkylth

q (10)

io group, aryl group, aryloxy group, arylthio group, arylalk
Yl group, arylalkoxy group, arylalkylthio group, aryl alkeny
1 group, arylalkynyl group, amino group, substituted amino g
roup, silyl group, substituted silyl group, halogen atom, ac

¥l group, acyloxy group, imino group, amide group, imide gro
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is carried out, Y3-Arl-Y4 (16) Yj4Ar2-X,~--,,-Ara Y6 (17) Y7- Ar4-X2-Y8
(18) VY9-X3-Y10 (19) wherein, Arl, Are, Ara, Ar4, %ﬁ gg’ éﬁr
the sane as above; Y3, Y4, Y5, Y6 Y7, Y8, Y9, and Y10 each in Eén ntIy
r epresent a substituent capabl e of condensat i on pol yneri zatio n.
process for producing the polynmer conpound according to claimb5 or 6,
wherein Y11 to Y16 each independently represe nt a hal ogen atom al kyl

sul fonate group, aryl sulfonate gro wup, or arylal kyl sulfonate group; and
condensatu®) misiovEldier hldeifodyiclcal IgrafipdUicadtdaly 1t Ge ot sbeageleﬁta

ni ckel zero-va_ |lent conplex. 8. A process for producing the polyne

conpound & CHHRBF L (IF N OFe CFRNE| GFAEPS GoCTPTORRRES nan(PPttethﬂG) each

i ndepend t4.y aepr a

ul f onat eefgr({)]_uip, Aé‘?% f]% ae o(rqlig{%{e?e grrg{%fﬁe}érl g%légm %%u%gﬁ%ne 9| C ester
group; 133n27EF@waaethDeteIDWqumu grohpnhertat@ivaQ®Ergmdupnﬂaaa.of t he
hal ogen at o | k sul f nat roup aryl sul fonat nd_aryl al kyl
oul °%F ondiE Mt SHp e Soniet g 2P wopechof danredtus Y G and
boric estfdnigroowr 1§ substantially 1, and condensatio n polynerlzatlon S

carried out using nickel or a palladlun1 catal yst.
x4 represents 0, S, SO, S50,, Se, or Te; when R,3 exists in plu

ral, a plurality of them may be the same or different,

(B (7
(11)

wherein, R;; and R,; each independently represent an alkyl gr
oup, alkoxy group, alkylthio group, aryl group, aryloxy grou
p, arylthio group, arylalkyl group, arylalkoxy group, aryl a
lkyithio group, arylalkenyl group, arylalkynyl group, amino
group, substituted amino group, silyl group, substituted sil
¥l group, halogen atom, acyl group, acyloxy group, imino gro
up, amide group, imide group, monovalent heterocyclic group,
carboxyl group, substituted carboxyl group, or cyano group;
r and s each independently represent an integer of 0-4; X5 r
epresents O, S, 50,, Se, Te, N-Rzs, or SiRy7R;s:; X and X, each
independently represent N or C-R,;y; Rz, Ra27, Raz, and R,s each
independently represent a hydrogen atom, an alkyl group, an
aryl group, arylalkyl group, or a monovalent heterocyclic g
roup; when R,;, Rzs, and Ry exist in plural, respectively, a

plurality of them may be the same or different,



9. A conpound represented by the above formula (15-1), (1 5-2), (15-3),

(15-4) or (15-5) shown in claim5. 10. A process for produci ound
represented by the above fornmula (15-1) to (15-5), mherei%hg%ggg'ogﬁgp

represented by the below forrmula (20-1), (20-2), (20-3), (20-4), or (20-5)
I's reduced with using a reducing a gent, CGSO0"0\S 0 0 Y11 Y12 Y13/ 1/
\ Y14 Y13 14 (R36) (R37) bb (R3s)cc (R3s)dd (R38)CC (R3g)dd (20-1) (20-2)
(20-3) OSSO OOY15 16 Y15/ \11/ 16 (R40) ee (R41)gg (R40) ee (R41)gg

(20-4) (20-5) V\hegﬁa Y1l to Y16 are the same as those in fornula (15-1) to
(15-5). 11. A progess/tf or producing the conpound represented by the above
formula (15-1) to ([15-5),
represented by t

wherein 136 27 February 2007 a conpound
Radr mul }(21-1). (21-2),

Raz \'/

(e
u (12)

wherein, Rj3, and Rjs; each independently represent an alkyl gr
oup, alkoxy group, alkylthio group, aryl group, aryvloxy grou
p. arylthio group, arylalkyl group, arylalkoxy group, aryl a
lkylthio group, arylalkenyl group, arylalkynyl group, amino
group, substituted amino group, silyl group, substituted gil
vyl group, halogen atom, acyl group, acyloxy group, imino gro
up, amide group, imide group, monovalent heterocyclic group,
carboxyl group, substituted carboxyl group, or cyanc group;
t and u each independently represent an integer of 0-4; Rz,
Riz, Rii, and R,; each independently represent a hydrogen ato
m, alkyl group. aryl group, monovalent heterocyclic group, c
arboxyl group, substituted carboxyl group, or cyano group; A
rs represents an arylene group, a divalent heterocyclic grou
p., or a divalent group having metal-complex structure; when
R3p and Ras exist in plural, respectively, a plurality of them
may be the same or different.
q. A polymer compound according to claim 2, wherein the re
peating unit represented by the above formula (4) is a repea

ting unit represented by the below formula (13),

—ArG—NAGAﬁ—N%ArB—“
A | v
Arg

 f Ar1 0

N'—Ar“
W

Arqz (13)
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(21-3), (21-4), (21-5) is reduced with using a reducing agent, OOO S S
S Y11l Y12 vi13/ 1\ Yi4/ 1\ Y,3 Y,4 (R36) (R37) bb (R3

(R38)cc (R3s)dd (21-1) (21-2) (21.3) OO0O11it S S Y1582;7;:F%E£Wi§tg7 Y, 5
~~/ \11~ ~/ \11~ ,s (840) ee (R4l)gg (Rao) ee (841)99 (21-4) (21-5)
wherein, Y1 to Y16 are the sanme as those in fornmula (15-1) to (15-5). 12.
A conposition conprising one or nore conpounds selected froma hole
transporting material, an electron transporting material, and

l'i ght - em yhépEinBtEF] Alar, anBrpNendl ARQI €adR®! ¥ ddEn COHPDF NElspAseei®li ng to
any one of clains 1 to 4. 13. An ink conposition conprising at |east one
pol yner cBRATHLERE MXVIRiAT & 61¥@yediehefteEpgyRdi¢ g5°UP; 14T 10AnArnk
conposi {1 oy 3% 60l dI A0H & F AR et HPS GRS ad BeyIOBRATL' bENaNS 2
vi scosity'o&% tolZZ% as at&%’ﬂ . PP ad Uty17GR%up

novalent heterocyclic group; Ars, Ar;, Arg, Ar,, and Ar;, may

have a substituent; v and w each independently represent an

integer of 0 or 1, and 0<=v+w<=1.

5. A process for producing the polymer compound according

to claim 1, wherein condensation polymerization is carried o

ut using a compound represented by the below formula (15-1),

(15-2), (15-3), (15-4) or (15-5),

X
Y11 W/ Yo

{R3s) a (RST)bb

{15-1)

(Rad) g (Ra1)gg (Ra0) gg (Ra1)gg
(15-4) (15-5)
wherein, X represents S or 0; ¥Y;; to ¥, each independently re
present a substituent capable of condensation polymerization
i Ris., Raz, Rag, Ris, Ryo, and Ry; each independently represent
an alkyl group, alkoxy group, alkylthio group, aryl group, a
ryloxy group, arylthio group, arylalkyl group, arylalkoxy gr
oup, arylalkylthio group, arylalkenyl group, arylalkynyl gro
up, amino group, substituted amino group, silyl group, subst

ituted silyl group, halogen atom; aa and bb each independen
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15. Alight emtting thin filmconprising the polynmer conpo and according

to any one of clains 1 to 4. 16. A conductive thin filmco LS
pol ymer conpound 137 27 February 2007 according to any o%%@%blg%lwn@ lto

4. 17. An organi c sem conductor thin filmconprising the polym er conpound
according to any one of clains 1 to 4. 18. A polymer light emtting device,
wherein said polymer 1 ight emtting device has an organic | ayer between
el ectrodes consisting of an anode and a cat hode, and said organic |laye r

conpri sestiferpr¥sBht CATPIMELSE GF &G e AN 8% ¢h CllepdBudntP 4. 19.
A polymer light emtting device according to claim18, wherein the organic

layer is ¥ TPRResenttanniptegesr oR20-54 g6l grdragiepeh cidanenfentize
accor di ngrégrggéf:ﬁn &&inﬂ\@i{f'& e | ighh, 8% LLLBE | aveEaf Lgrg&eée%é)&'t arns a
hole tra nSporting nmaterial, an el €ctron transporting naferial’; a

| i ght - em tis nzperatremcale; FhenARfd.aRi}] dht, oL CRyGOaNdi Bjngxaspoiynger | i ght
emtting ,device according.to any one of cl.ai 18 to, 20, 22. A segnent

di spl ay af)B’é?%\t uge%?fﬁfjgf' 8?1@ Ca é%]t%qu Gt tﬁ%ﬁi PaYnBedEN® e @rding to
any one ofiiffarantl8 to 20. 23. A dot-matrix display apparatus conprising a
polymer lig ht emtting device according to any one of clains 18 to 20.

24. A lightd cRyR¥eFess skPRPRBHHIing fdea PRdyedT cpmghundeateordgndevi ce

accor di NG 0 BWn Y€ fiferd:H WonMensd 43P Po19mB25K a0 of a compoun

d represented by one of the below formulae (16) to (19) in ad
dition to the compound represented by the above formula (14)
. i1s carried out,

Y3—AI1—Y4 (16)

Y. (A1, X —Ar,—Y
2 I)""'H' 3 B (17)

Y;-Ars-X,-Y, (18)

Yo-X3-¥Y39 (19)
wherein, Ar,, Ar,, Ar;, Ar,, £f, X,, X,, and X, are the same as
above; Y3, ¥4, Ys, Y¢, Y7, Y5, ¥y, and Y, each independently r
epresent a substituent capable of condensation polymerizatio
n.
7. A process for producing the polymer compound according
to claim 5 or 6, wherein Y;; to Y;s each independently represe
nt a halogen atom, alkyl sulfonate group, aryl sulfonate gro
up, or arylalkyl sulfonate group; and condensation polymeriz
ation is carried out under the existence of a nickel zero-va
lent complex.
8. A process for producing the polymer compound according
to any one of claims 5 to 7, wherein Y;; to Y;; each independe
ntly represent a halogen atom, alkyl sulfonate group, aryl s
ulfonate group, arylalkyl sulfonate group, boric acid group

or boric ester group;
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the ratio of the total number of moles of the halogen atom, a
lkyl sulfonate group aryl sulfonate group, and arylalkyl sul
fonate group, to the total number of moles of boric acid gro
up and boric ester group is substantially 1, and condensatio

n polymerization is carried out using nickel or a palladium

catalyst.
9. A compound represented by the above formula (15-1), (1
5-2), (15-3), (15-4) or (15-5) shown in claim 5.

10. A process for producing the compound represented by the
above formula (15-1) to (15-5), wherein

a compound represented by the below formula (20-1), (20-2),
(20-3), (20-4), or (20-5) is reduced with using a reducing a

gent,

wherein, ¥; to Y;s are the same as those in formula (15-1) to
(15-5).
11. A process for producing the compound represented by the

above formula (15-1) to (15-5), wherein
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a compound represented by the below formula (21-1), (21-2),

(21-3), (21-4), (21-5) is reduced with using a reducing agen
t,

0]

1

S

(Ra0) g (Rat)gg (R40) o (Ratlgg

(21-4) (21-5)

wherein, Y, to Y, are the same as those in formula (15-1) to
{15-5}),

12. A composition comprising one or more compounds selected
from a hole transporting material, an electron transporting
material, and light-emitting material, and one or more poly
mer compounds according to any one of claims 1 to 4.

13. An ink composition comprising at least one polymer comp
ound according to any one of claims 1 to 4. .
14. An ink composition according to claim 13, wherein said
ink composition has a viscosity of 1 to 20mPa-s at 25 C.

15. A light emitting thin film comprising the polymer compo
und according to any one of claims 1 to 4.

16. A conductive thin film comprising the polymer compound
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according to any one of claims 1 to 4.

17. An organic semiconductor thin film comprising the polym
er compound according to any one of claims 1 to 4.

18. A polymer light emitting device, wherein said polymer 1
ight emitting device has an organic layer between electrodes
consisting of an anode and a cathode, and said organic laye
r comprises the polymer compound according to any one of cla
ims 1 to 4.

19. A polymer light emitting device according to claim 18,
wherein the organic layer is a light emitting layer.

20. A polymer light emitting device according to claim 19,
wherein the light emitting layer further contains a hole tra
nsporting material, an electron transporting material, or a
light-emitting material.

21. A flat light source comprising a polymer light emitting
device according to any one of claims 18 to 20.

22. A segment display apparatus comprising a polymer light
emitting device according to any one of claims 18 to 20.

23. A dot-matrix display apparatus comprising a polymer lig

ht emitting device according to any one of claims 18 to 20.
24. A liquid crystal display comprising a polymer light
emitting device according to any one of claims 18 to 20 as

a back light.
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