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ELECTRO-LUMINESCENT POLYMERS, TMEIR PREFARATION RMD USES.

The presant 1nvention relalies Lo &n organiz polymer and uses
bhereaf sush a&s in an optical device, and to a process fox

reparinz such & palymerc.

)

an

Crgan slectrziuminescent devices are known which

materizl for light emissien. For sxample, WO 90/13143
describes such a device comprising & semi-condyctosr layer

ing a civmer £ilm camprises at  least  ona

sonjugated po.ymer situated slectrodes. Tne polymer

this csse compzises para-phenylens nvliene;

(PEV) im whoch L5 cepabls 27 Iig! amission when electrons and
holes are :njacted Ltherein. Qther polymer layers capable ol
tracsporting nhokes oI rransporting electrons To the emissive

layer may be ipcorgorated inte such devices.

For crganic semiconducrors lmporcant characteristics axe the

asured with respect to the vasuwrn level of

bia

the electronic energy levels, particularly the “highest occupied
malaeular orpLzal”  [HOMO:  and Tlowest unoccupied molecular
sreital”  (LUMCGY  lavels. These <can ke =@stimated from

reasurensnts of

yraments of photosmission and parcicualacly
P E ¥

mneass

2zl peptentials for oxidation and reduction. It

the =lectroche
vaderstesd in =he field rhat such enezgies are affected

15
by s numker of facTors, such as the L3CR. ®OYiIonmenI nsar an

inteyface, anc =he point on the curve {peak. from which the

value is determined. Rccordingly, the use oi such lues is

srdicative rathe:r than guantitative.

device for emiitin

I3}

Figure I shows & cross sastion

ows the znsrgy levels acxoss the device. The

light. Figare

anocde 1 is a layer of ansparent indiom-tin oxide (ITD) wWith a

work Fumorion as 4.3 electrop wolts. The cathade 2015 a3 Lial

SUBSTITUTE SHEET (RULE 26)
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WO 01/62822 PCT/GBOLAOGE09
— 2 -
layer with work function of Z.4 elegtiron voles.  Between toe
a .Laght emissive laysr ? of 2PV, hawving s LOMD
%oarn arcund 2.7 electron valts and & HOMC ernergy
level £ at arcund %.2 alsctzcn voalis. lales and slectrons that
are iniected Lxto the i i the PEV

Laver. An the device is the hole rranspore
laver 4 oI iovhene FEDQ This polymer is
discleossd un EF 56662. This provides an intermediate energy

leve: at about alectron volis which helps ected

frem the ITQ <o reach the HOMO level .n the

ted for enargy levels,

% sheuld be noted here that values

work fanc s wrc. are gzners: ustrative rather than

absolute. Tar omample, the work functicn of 17D can

have carried out Kelvin probs

Wwidely. The appix
measurements which suiggest that 4.8 electron wvelts is 2
veasenable walue. However, it is well knows that the actual
vaiue can depend on ITC depositicn procass and history.

Known device structurss alsc may have a0 electron transport

ilayer situated Zetwssn the catheode 2 and the Zight emissive

=nergy level wiich belp

layer 2. This provides an intermedia
the slectrons ipfected from the cathods to reach the LUMO leysl

-he materiai constitukting the light emissive layer. Suitably,

the electren bransporting laver has = LUMO energy .evel Delween

zhs LUHC energy ls of tne cathode and rhe lignr issive
layer
Cne sadvanzage associated with multiple layered devices iz

~haz where zhe layers are deposited from sglution It i3
difficuit to avold one layer being disrupced when ths next is
depesited, and problemws can arise with voids or material trapped

between the increased number of inter-layer boundaries.

SUBSTITUTE SHEET (RULE 26}
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A1, 913-915 (1287: is coocernad with Qorganic
ectroluminescence. Devices cdisclased in this
af a ncle-tramsporring layer aof sn a2romatic

nolene alaminium,

IT0 s uased as the hole-injecting electivode and i magnesium-

cilver alloy as the eiectron-iniecting cTrode.

s 15 dizclosed ir Mature, 3%7, 1Z1-12k (1889 TPD in used as =

b layer. However, this moleculer mater.al has the

noLe

cisadvantages asscclated <h using small molecu.e _ayers in &

ty, this document discloses that P25 1s koown as

device. Simi
an  #lectreon Transsort Layer. Againg this nas the
disagvan-zageous d3vice snazactoristics s=spcianed with using
small molecule layers as compared with polymer Layers n

electroluminescent devices.

The uze of polymers in gensral o light emitting devices, and
particularly s CRarge Lranspors marerials 1s very attractive.

Poivmers show excellent device characterisctics. These device

sharacstezistics include good efficlency, DITCessy ty and

device lifetime.

;izzylamines) ars discicsed in J§ 3,728,601 as usetul chargs

transport layers Lo ght-emitting diodes. This dDocument

fyseper discioses that rriarylemines are used as ThHAarge

pesitive charge Lzanspeort

transport materials, speciiica
materials, because they are zasily cxidised o the corresponding

radical cation. The wsaiunlness of the possibili

shese polymers in film form is discussed in this

sbhave, there still remains a need to simplify the

iight emitting dewvizes, Ethus, simplifving

wanufacturing processes and reducing producticn —OSTS.
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& present

comprising:

1nrerting negative charge carriers: ans o

ieyer logaced betwsen the charfde Carriel Aand Injecting

companant for

may e

proviced as funciionas chenical units or meisties of o singlz
n

provided

molectla. R

wixed with the said

further molecules physical

where & single molecule provides mer:s than one

& copolymer

component those IOMBONSRLS could be combinsd

One or

fg.g. in main ain, side zhals, bliuck e
e

mere cf group of a

coard
aviced an organic polymer corprisiag: d conjugacad bac

24 a kbonu
fgr Transparting negativa chargé CArrlers and ing a first

Danagap: and an
znd havizng a $e2oono

for

kandgaun, CIYARNLE  POLYDET
galers aps are distinct from
cne

Inventisn

nunber of layers

SUBSTITUTE SHEET (RULE 26)
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and polymer Components reguired in a lighti-emitting device.

ng two separate gul o act as 3

Inszead of

Lo act as @

nagativa £harte LIENSEOrE Mate
posiltive charge transporl material, polymer is
sapable a5 acting as seth.  This redus number =f layers

a device. 2= the case wrere Cha

regquirsd in a
n

several dliftarert kaving <ifferenc

coweone

Tgnosions &ze blended, this reduces ber of componsnts

e olend.

in one preferrad aspect 2f the presedil In tisn, =he coniugated

5z substituted of unsubstituted [laorene o7

backhone compr:

phenylane goouc.

enTion, the conjugated

xS

tha present

In a furthar aspect ©
sackbone comprises a carbon or nltrogen nIidging Group. In the

tha jugated backkbone comprlses 2 substiroted cor

case wher:

de unit prefsrtably is

unsubstitioted Clug=ene group, che

an-ached to ths conjugac=sd backbore via & Zarbon bridging group

which is C% of tha IZluorere group.

ide unir in acceordance witn tha prasent Ipventison

B upreferred s
i35 a =side urit camprising a sebstitutec o unsupstituted
Triarylamine group. s mentiocmed ebove, the low oxidation

siltable as

potertiai of rriarylamines makes them p

po3ifive chaIiys Lranspors materiala.

in =2 prefsr aspect c©f the gresent inventicn, the srganic

polymer has & repeat unit o morising:
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WO 01/62822 PCTHGB¥1/00809

whezein one

unis and ®

in zne empodiment of Tk present. invexllcn, GChe rageat unic

Iz
8
YW o4
RoR°
wherain Ar a1 & suzbatituzed oz unsubstizuted erematis or
Hetcroaromatic groun. Preferakly, Av comprases & substituted or

uted Eluorsens Froup. Mare prefershly, 2r

15 an important featire, particularly
nescent cevices. The strusturs of

Az may be selegtsd Lo improve 1ciency of a device by

modulating the LUMO level i the to help

slectron Lntesticn trom the cathode T2 cthe light emissive

mELEL

irabia Ar grou

International patent publication Mo. WO J3/55327.

prefsrred ILr gQIoucs may

se 5 rep2at unitc

SUBSTITUTE SHEET (RULE 26)

JP 2004-500463 A 2004.1.8



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(28)

W0 01/62822 PCT/GRUL0BYY

.
%

’ g

3 -

9! SIS

% B !
A g

|. T
A mhg c S

A D

¥ and ¥ may ke the same or £ifferernt and are SuHSTILUENT SLOUPS.

% and VI, A, B, C and D may be the same or differen: &nd are
substituest groups. It is preferred that one or more of ¥, Y,
4, B, ¢ and O is ipdependently selected ZIrem ths @roup
consisting of alkyl, aryl, perfiuoroalky:i, thioalkyl, cyano.
alkoxy, hetercarzyl, alkylaryl and arvialzyl groups. ©ne Qr mor=
of ¥, ¥, &, B, T and B also may b2 hydrogen. It i= prefarrad
tha- one or more of X, Y, A, B, C and © is independently an
ungubstitucaed, ischutvl group, an n-aikyl, an n-alkoxy or 3

trifluoromathyl group bezause they ara sultable for hel

select the HOMO lavel ard/er for improving solubility

polvmer.
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whereirn 7: and Fy are to= ire each

R, may be
seiected from hydrogen, al shizaikyl,
syans, 4aLliory. hetersarwl, alkvlaryl, or These
groups afe prefevres Ior hhe Same Toasens At dlscussad in
r=laticr ta X, A, 2, C and D apove. fraferably, f[or sracticzal
reasons, R; and R; are fthe same.  More sreierably, they are the

samz and ace each a phenyl group.

o, Ph
N/ ke
roN_ gz

[ —

er, Ph Bh o
— —
T o i K
(NN 2800
s — 5 (S — o
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-
Ph, Bh
>/ \(
N M
e
/
OO0
Cyb.~" CaHim CyHys' SgHaq
o AN
\
N
& N
Coliys” Cylt N/
NI AR FN NN
,\'_’\Sju N\S/Y
2N ARNY [ W AR N A
] T, O
\/ \N .\:/ \“
s/ N/
Y SR A W
AU Ny
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I & nreferrad agspect of che present irveotion, one or poth of R
and B' comprises a substituted or unsuksTituted rriarylamine

UnLT.

Proterably the substituted or ursubstituted triarylamine uniz

comnrises:

ITI

wpersein ¥ and ¥ are substituents whizh do not substantially

: of the polymar and are the same or

icants have found soefersble ranges of n, m

(6, l%m 26 apd 14p S€.

SUBSTITLTE SBEET (RULE 26)

JP 2004-500463 A 2004.1.8



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(32) JP 2004-500463 A 2004.1.8

WO a1/62822 PCTAGROIANENY

a polymer according o the present

goticnally, the side unit

invertion is atcached £o the backbone via spacer group.  In

particular, che spacer grIoLp Way be & CL-CLC alkyl zroup.
alternatively, the aide unit may be attached dirsctly Lo the
canjdqgates peckbone, without the prosspoe of a spacez groum.

Whers -he sice unit comprises a substizutes or unsubstiturted

“riarylamine unit, it is preferred that the triary.amins voit o3
attached &irestly to the conjugated packbons. vwinere the

car-ugated backbone a marbon or nitrogen bridging

In a further prefsrred sspect according e the present

ganic polymer has 2 repesat unit comprising:

,_
E]
<
@
o
T
-
o]
o
.t
o
3]
"

v

whersin ¥, ¥, n, m ang p are as defined abeve and %' and Y’ ars
substituents and are the same or different. Again, the

applicants nave founc that preferred valpes for n', o and p‘

SUBSTITUTE SHEET (RULE 26)
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are 1fn' €6, 1%

%, Y. #' and ¥~ and a, n°. om om, p, oand £f may bs selected

advantagecusly to modify the HONMD level thz 2zt l=ast cne side

ection from thz ancde to the smissi

the spplicants have Icund that,

¥ or ¥' independently

lko¥y group, 3 L
grewp, & CYans ¢ 2ltvlaryl or an aryialeyl

aroup, & thiocai:yl gzoup

group, particularl

o1
H
-

ar o substituted or uhsubstiiuted arylamize upiz. It s

sarticylarly vreferrod thaz ¥ oand ¥ ars the same and are =ach

grovr and ¥ end Y7 aze the same ind arce

>

gen or an

each hydrogen of an alkyl group.

t-e presen; colymer s socluble. The strucitire of

the side umit and, i parzicular X, ¥, ¥ and Y wmay ba selected
to confer on the golymer selubility in & particular salvent
svstem, Ior exampis fpr depasiting the polymer on substrate.

Ty solvents include common crganic far depos:ting zhe

polymer on & substrara. Typlcal slvennts include ) organic
soivents, Sor sxammie, THE, roluene, wylene and orgacic ink jet

irnk formulations.

dithout peing lLimizesa to the above oreferred groups fTar ¥, XY, ¥

ceforred that the present crganic pelymer nas a
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JP 2004-500463 A 2004.1.8



[ B
—m —m —m @A @ ™@ ™@ M™@ M™@ M™@ & & & & & /s s /s s s /s /e s o

(34)

WO 01462822 PCT/GBO1/0080%

9

rbe susstrtuent X, %, ¢ and ¥ groups shown in

STormelas ILL. Y oand Y oabove are preisrred CosSLLIons ')nl_\’.

tents wav be provided a:t

understocd that the subst

I

any sudrtable position whars the gobstituear  does  Bo

suksrantiaily sffect the overall fuactl ] colymer (f.e.

~har it onomprisses A conjugated Transporting

negative zharge carriers and at lepast aone side unit pendent from

The backbcne for nranspGrIing pegsitive

speaking, Lolymers according to the present inventien

ancred and Linear polymers, homopelymers. DoRSlYers,

-
=l
o
Ve
=3
Ly
it
o
21

nesn ana highsr order polymers. Ito1s visaged that

irvenzion will ze of

homopolymers ik accocdance with tha ores

est wizh regars to thelr use in light emitbing

rngard, Gt should be scted thar 2 mpolymer

crepared celymerssazion ol & single —ype of monomex:

unlt.

-~ have more LnaEn

may ce delined

where the polyner ascording to %o rresent toventien L5 a
cpolymer or “igher arder opolyme:z, suizbkle comsnomers Wikl

incisde those cemprosing ¢ as referred to above oo »elation

rormala 12
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Preferably.
¥

ts the present inventicn 1is

imvanticn.

I+ is eavizagud alsc that & pelymer according teo

inventizn may Ssed for aucepting and combining posotive and

negative charge carriers i a devite (o genessts lighe.

inwartion, there is crovided
use af an < ric polvmer aczezding 19 the present Inventisn oo
zs a luminesczent device, preifscably an

electroluml Qtrer devices include

choTaluminescent devices, phozoveltalc devices and wavegul
Grhor uses ipcluds the uss of che pelymsr in a dy= composition,
enser. Typically, the organic polymer Is

capable ¢f acting a4s & chorge transport

3 charge transpori layer or

tlanded light emissive _aysr.

a3 trnird aspeat according to the present in

b
device comprising

a
czrrier injecring layer far injecting positi charge carriers
s second chargs carriec injecting tayer Zox irjecting negative

~harge catriers and a ligh: emissive Layer leocatsd Letwaen the

charge carriez injecting laysrs and comprising organic

~ing and corbining posirive and nsgativ

component
charge carrisrs o genérate iight and aa organiz solymer i

accordance th the gpresent InVERLisn.

a organic component  and organic polymer may bDs blended

together 1n a mixture. The mixture may ke homogeneous or phass

SUBSTITUTE SHEET (RULE 26)
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separated.

corcosition

Beocardingly,

CoMDr1s pelvmer

blens

rratively, Tthe LIght 5 LAayer of

he organic component LT Organic
DAL Ymer Lo ASCOCrdAangs wWitn the present Anyenilon.

role iLranspcr:z lavers could above-

described general devics strutturs S0 48 s orovide o of
steps petween the ancds and

C =nergy

2 hgle transperting

level betwean HoMC enmergy lavels of the anods and ths

mresgent ofrganic polymer.

it would be knewn o a perscn skilled

croance with

menomars LN &ac

F—repeat wil—FE' Wl

fgr use L & polvmerisatlon reactaon Ior tos

mer, partizulariy & polymer zccording to

Rlszn provided is the use of tne above cowpound for the

preparation of & polymer for wransporiing hol

nd eslectrons in

an optical device. The repeat unlt In Thig cemppingd 15 as
ined above. E and © are the same or differept and ars

copable  of ondergoing  chain
r

sre the same or Rifferenc and are selected
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from tha groud coRsisting QL & resclive nall “innal groud

ang 3 reactive ocoron derivaLive grouc. sreferabl the raactive

malige Euastzonal group 1S . from the group son3isting of

s, ~L, Br and T and che borar Ser.vative group fs selected from

=id groug, A& hBoronlc esters

.ar1satinn Tethods are Encwn willh may be

polymers In 3cEorasnce wi1th the present

metnod i disciosed Lr

WL WG 20/33854,  ihz

in by rcferspce.  ThHiS describes Lne Zrocess

ared polymes, wnich comprisss poivmesising

ja) &n arswmatlc monames hawing at least

two reactive bhoven derivative Jrouts iected from a boronic

acid group, & Dorenic ester group and a borane group, and an

funzrional

aromesic monemar naving a3t least two [2aCLive halid

gruups: o (D an aromatis 7 having one reactive halide
reactive boron desivatlve group selected

cup, & borenic estzr 4roup and a borane

reactior mixture comprises a satasytic avount
and an organic bass in an smounr

reaztive noron derivative croups Into

ernticn

according to the present

advantagsous. Tiiz is

residuaasl catalyst ‘e.d.

sciosad in U3 5,777,07

_ymerlsation meihod

U

Anctner o

G.
commenly, chis pracess 13 kagwn as vguzuki Polymerization”. The
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ciing menomers having LwWe reactive groups

a2cid, Cl-06% barenic acid ester, I1-U5

romatic dihalide

mbinazicrs  thersci  with

ronomers naving one reactive Dboronids
rarnic acid ester =r DOLAIRG Jroup and ons

th zach cther.

reactive halids functional group

frorm “Macromolecules”,

5 furcher solymerisatior method LS rngwn

1, 109g-110% (13981, The polymerisaticn reaction invelves

—mpdratec zorpling of dibromide mongmers. Triz metheod

commenly LS kumown as TYamamots polymzsisation

Tre present agplicaticn now will he described 1 ferther decail

wizth reference o nhe acoompanying drawings 1n whicht

Figure L Shows & CIOSS section of a kyvpical device for emitting

light.
Figure Z shows the anergy levels acress the device of Figure 1.

Figuzes 3 and + show suitable reaction schemes foz making a

monemer suitabie for Tmaking @ polymer in aceordance with the

preser‘.: invention.

Qne particular monemez sujitehle tocr making & polymer i

the present iNVentlcn can 22 synthesised i

accordance with the rzactien scheme shown Ln Figurze 3 oy Flgurs

step L i3 a Sandmever regaction, step 2 is =
3 i o

promination reazticn, and ste is a modiiied Ullmann reac

“he resultant menomer product i3 amout 35% pure and shows &
¥MR spectrum. in Figure 1, STep I is 3 reaction with aa
and stegp ¢ is & rsaction witn iodebanzens, followed by the

~edified Ullmamn reactlon To discriminate belween izdide and

bromide.
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Sgample I

Preparation of diBrPDAF Phenylated Dianilinefluoresne-dibromide

¢y

I
Br—y Br

| CHaS0H
o 250!

185 °C

Hah NHz

Cufl}G1
1,10-phenanthroling
KOH

S A | Toiuene
N
160 °C

¥arhareszlfonic acid (3.2 cL, 43.3 mool] was added dropwiss to
aniline {13 mL. 1&4.6 mmelt. The sclid mixture was heated to 180
®r far ope hour then cooled to room temperature overnight.

Heating was resumed at 180 °C  fer 30 min

dibremofluorenone (5.00g, .4.7% mmcl: was added porticnwise. The
remperatire was Lncreased to 185 °C and neesting maintained for a

furthez Z2 hours.
The purple splid was rreazed with “oluens and 10% sodium

hyvdroxide unzil pd 14. The aquecus phasa was removes and the

tocluene iayer wzs washed with saturated sodium chleoride, dried

SUBSTITUTE SHEET (RULE 24)
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cered and evaporated.

aves MgSCy, ©
‘WowMR (CDClsr 7.53 (Fd, o, J B.Cp, 740
(?H. dd, J L.6, 8.C., €.32 i4H, d A2, .J 8.4},
Vo NMR 10DCL:)

§.4;, 3.80 (=M. i
134 A, 130.7, 12%.3, 12%.1, 121.%, 121.%5,

GC-K& (m/z, relative intensity %3 306 (M,

% <lask was charsed with I,10-phenanthrsline (0.1583g, .1

2.1092yg, 1.i0 mmol], 43 mL ol

mmsii,  copper

taluens, dibrsmesianiling [luorene iS.85%9g, 10 Tmol),

iodosenzena (14.8 mi, 122.7 mmoll, pozassium sydroxzde finely

sewdered (2.090g, 55.57 mmoit and further 40 mL of tolu=ne. The
mixzure was heated o 160 °C for 2€ hours. After cooled down T2

Sroline ano

room temperaturz a further 0,2C0g9 of 1,1C-phenan
5.123%g of coppexrili chlaride was added and hearing was resumed

at 169 °C for 5 hours. The reaction MLIXTUDE wWas coolad down Lo

roor temperature then filtered througs celire and ths salvent

removed.

iy oNMR (CDCLly T.35 (2H, d, J 8.01, T.54 (24, t, J 1.8}, 7.4%
(2%, dd, 4 2.5, .00, +.21 {BH, t, <~ E.0), 7.0& {&B, 4, J 7.6),
5.08 144, 4 RE, - 9.2), &.30 (4h, d 3B, J

£.93
3210 153.7, l47.7, 147.9, 138.2, .37.%, 131.%,
129 i74,%, 123.3, 123.G6, 122.G, 121.7, $4.9.
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CLAIME:
1. Ar organis DOlymer COmprising:

a comjugated bDackhIne for
carriers and having a flrst band gap; and

ac Least one Side unit pandent

i the bDackbone for

charge o iers and having =z seIo

ex217 the

4z organic polymer azcorging oo claim L,

zoniugated backbone compriies A substituted or unsubstituted

Zlugrene cr ghenylens.

3. An organic polymers accordind to ciaim 2, whersin the

conjugated backbone comprises @ carbon or nitregen bridging

grovyo.

4. Ar orgdhlc POLymED oréing to any one of claims i oto 3

wWherein the az cemprises a substituses or

unsugstituted

2 an oeganic polymer acoording te any one of Siaims 2 to &

which polymer nas & Jepeat wanlt esmprising!
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wharein one or both of R and B! comprise the at :=ast one side

uni- ang ® and R* are tha same or differenc.

2. &in organic polymer zoccrding te laim 3, wherein the zepeat

unit corprises

N 4T (11}

whers Ar is ¢ substituted or unsubstituted aromatic  or

agterparoratic group.

7. An crganit polymer according tuo claim 5, wherein Ar

comprises diectyl fluorene.

8. ap organic polymer ascordihg o any one of claims 2 te 7.

wherein one ar both <f R and ' comprises a substituted or

ansubstitoted triarylamine unit.

EN Ain organic polymer accerding to claim 8, wherein the

substiruted or unsubstituted triarylamare unit comprises:

= [T11)

1]
N
| R
20
Xm vp
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-2

)

wherein ¥ and v are substittents and are the same or o

amd TIm€6, lSmfo and 1SpEh

0. En organic peiyme: according o &ny cone of the preceding

claims, wherein the side unit is atzacned ta the batkbone via a

1. An QLYAnic DOLVIST accordin 1 8 or clawm ¥, wherein

is azzazhed directly to

triazylamineg

o eny an2 of ziaims 3 to 1

alymer according

b
P
w
=]
]
]
fiv)
[
£
-
11
)

whereir R and R’ arg nog same.
13, An crganic polvrer according to any ane of claims 3 to 12,

wherein 2 and R' both coemprise a subsrituted or unsubstituted

triarylemine unit.

ie &n organic pelyTer acoording te olaim 12, which polymer has

a repeat unit comprising:

B
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WO 01/62822 PCTIGBEL/T0EES
[ 3 -

wherein %, ¥, 7, m and p are as defired in claim 3 and X’ and Y’
are substitusnié and are the same or different and 12n'Z6

L<m’ <6, and 1Zp7€E.

15. An organic polyTer acrording to claim 14, whera:in one or

wars af ¥, X', Y or ¥ independen:zly comprisss nycrogen, an

ailkyl grovp, a hall group, a cyane yroup, A4 triflusromethyi

ds
group or a substituted or unsbohstituted triary.amine unlit.

1€. &n organic polymer accerding to claim 12 er claim 14,

wherein ¥ and Y are the same and 2re each hydrogen or an alkyl

group and X7 aasd ¥° are th# same and ars #ach hydrogen or aco

alRyil gIOUp.

17. An organic polvmer accoréing to any sne of claims 14 to 18,

which polymer has a repeat unit comprising:

= 4
\4 \1

where ¥, ¥, Y and ¥’ are as defined in ary ocoe of claims 3 to

15.
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v

(]
e
1

according fo any ene < the precediny

an crganis poly

5 « homopolyrme:z.

saTding to oany ong oI

vz opolymer 3

1noan opticel devi

24, An orcganic pelymer according o chaim I

optica. devize COMPrises an alec-roluminescent deviod.

Jse of an crganis polymer as detfined inp claim 12 2r claim

sptroluminasgent £evice.

& first <chazgs for :njectinag

positive zhargs carriers;

a socond chargs <3rriars injecting layer for

regative charge carriers; anc

a light emissive layer locatad betwesen The arge Sarrcier

ting  layers and comprising an organic componeat for

accepting and combining pesitive and nsgarive ch
generate light and an organic polymer as gefimed in claim 1% or

clawm 20

?3. An optica. device sccording te claim 22, whersin the

crgenic polymer and the organl component azg Llended.

wharein the ligit

&r optical
Layar and one or
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