POLY( ARYLENEVI NYLENE) AND POLY( HETEROARYLENEVI NYLENE)

LI GHT EM TTI NG POLYMERS AND POLYMER LI GHT- EM TTI NG
WOEMbOES7#1 ELD OF THE | NVENTI ON [ 0001] Thi s i nRE€TYBGTN04/000359

relates to the field of I|um nescent conjugated

pol yners and to light-emtting devices (LEDs).

BACKGROUND OF THE | NVENTI ON [ 0002J El ectrol um nescent

pol ymers have been extensively studied in the past few

years owi ng tROT(ARMIOBNE VENAADENIE) AN i n

S

pol ynmers for use in light-emtting devices have been

FEIERD ORRTHEUNYVENTIONt ed pol ymers and their

derivatives such as pol y(pphenyl enevi nyl ene) (PPV)

00BY4] r owBRGfvenBibn Rlates MY Rold 4 Affni
[ pol {/(pphenyl é]negl .(I%SP) (Gem e?gmépéézﬁd@ﬁ%ttegrp.o}ymers and
tolghremutingdByvices QLED$) uorene) s (PF) (Fukuka et aL, J.
Polym Sci. Polym Chem, 1993, 31, 2456), and pol y(3-

al kyl t hi ophene)s (Berggren, et al., Nature, 1994, 372,
BAGK

(

GROYNDhOE ITH VENT{ONwe et al. Can J . Chem
1998) 76: 1524-1529) anongst others, have been used.
[0POZ 3] ERctrylominzsemy palyaxisivebedn &RENGveln stullie8 in the past few

deri vatives, have been vviquI / used as em ssive

YeRt 8F1081 0 FRFT | RgRiSIenAPRICAEOMe v dbmasicy highi-ermiing devices
(PREDSY, @BStol Atdid BIoQ¥E Fickf &hiisN ¥nsiH6S f(gﬁwg&ggx\%egéé 29 the last

vol t'age and prolonging the lifetine o

depadge virinas typaseofueningugaRR\rolasers Hier eswi inslight-ehmyiep slefves have
i th st _decade. In partjcular, .applications

beprf dBrepiied n o BB o BER pab By Phd, e el SEoh & Doty
phtgfltrevingEnt h PPV S(Bufrﬁ’ﬁ%ﬁeﬁ, ef al. heVakl:ED1900,i 547 beszgd 18K (p-

pol yf - phenyl enevi ntyl ene) (PPV) in 1990, nminly becauseé
PhERYIgeR (P PP R Eremmt gl e pdaiiry 19981 4 ) pel(fluorene)s (PF)

esSi, h & pi at i Ok4C i\N

ke ¥ oyt S SoButPICERR 19, P51 23850 thnd. poiya-
allgyitbiopheneisp EBerggnen, keowl.dNawiregl199, t3¥de 4dd)) paly@ecmyleaylene)

IR ?jéd?’;ee'."g@(‘bg%ﬁﬁséﬁéﬁ%@ﬁgw{&gﬂ%jﬂ%@ beppsed.

~devi ces depends on
[0003] Poly(p-phenylenevinylene) (PPV) and its derivatives have been widely used

as emissive materials for light-emitting devices. Significant progress in improved .
efficiency, decreasing driving voltage and prolonging the lifetime of the devices have
been made using PPVs as the emissive layers for LEDs in the past decade. In
particular, applications in PLEDs have attracted significant attention following the first
report of the PLED device based on poly(p-phenylenevinylene) (PPV) in 1990, mainly
because of their fascinating perspectives of low cost processing through simple spin-
coating or casting techniques, colour emission in the full range of visible spectrum,

low driving voltage and large area display, and flexible structures.

[0004]  The performance (e.g. efficiency and lifetime) of PLED devices depends on
a large. variety of factors, such as the device architecture, encapsulation method,

preparation method, driving scheme, and the polymer itself. From the materials point
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a large' variety of factors, such as the device

archi tecture, encapsul ati on nethod, preparation
worea0aoehs7dr i vi ng scheme, and the pol ynmer it sel PCT/FGL0%/000359

the materials pointof view, high perfornmance devices

require el ectrolum nescent polyners with tailored
gh phot ol um nescence (PL) quantum

%1{ ‘?IF ﬁ%@yper}éagana% rcp%’ég% Hsiepe te}ectrah‘éﬂmbgwt polymers Wlth tailored
ﬁrbﬁérﬂgé ! QRk Ca@' /h’r“%he‘ﬁ:{I SRk &Iy[é)f u%arxfrﬁh loic z)é’ 4 good

conj ugat ed poly ave been succ syn
rancksspbéldtyasartch ehlgln:t iheemalégpeical/eeutficat hwan@posbl r, numerous

Ia er |n PLE such as, PPV_ and jts derivatijives, PPP,
e&‘-@%%ﬁfn spreesspily) elmﬂlf‘éﬁyﬂ SRGUFsH Asethe yctive layers

261875\/) trﬁﬁs ‘ﬁﬁidg ek gh r pERPY! rgs, PPONGnd hﬁ{n ety \cﬁé%gd PPP,

their al koxy derivatives are the npost conmon
méxtbnopherr@s (P)"FS)HﬂEmslylﬁﬂnlmbumnyleﬁe)t(ﬁ'@W agwold a@l GielnCc@polymers

ATRHPLFELSPvc D BFEBPN oERFesh b SaRRBBa St

fHNPLEDRCoH 8&QoufPSl 8k cdaddevidel ﬁer?&&aﬁded?n %@ﬁ’érgi there are two
approach. [0005] Currently, several precur route

appieatiest adoptad fasnthenpreprrriiere of apracessable PPY spr el rthea precursor
%5‘@ S brication of PPV LEDs
EJ %@?ﬁn e S?nge‘:hg{neag)gfosagﬂ? pol yners, which are

soluble in vvater or organic solvents, are converted to
[00@5]f ul Cyrremlyj ug'ée‘raidprfeanmﬁ Poudesg hlaﬂ;ehieﬁrie Elﬂﬁﬁﬂiwﬂﬁ Nhalogen and

cess often at te ures exceedin

g&fﬁﬁtstpgﬁcw% TR FS BrednisF Yoot G b Y DS ON993/14177).
?olyh{é?s Widl 8 SERLRYRIES 6 dr CH +req§ ?x%j onverted

the resul tant polyners may contain str é&ura @ g

tq theatidlyt ¢Qmm1ga§>§ @rm gbugh af heah drehimant prezassnefudn, at fmﬁmperatures

not be applied to produce flexible
e e B e BB s o e aSiges
t@prﬂhltictiﬁé];b S¥hthdsRO9@bm p& a?n'ddtﬁe ¢ER 5t AR RES Qﬁné/r%% alff §ttructural

he pol ynerization of suitably substit'uted noner
defsptiy dn edflition.casprrgseie of ﬂmlmé tredtatent dre mcursareouteymay not be

R0 1 R E Ot oBce Wi B by age S Bl gposication.
met hoxy- 5- (2' -'et hyl hexyl oxy) - para- rhenyl enevi nyl ene)
[QOVE}- PPN sidd cHaimapprdaeh piatessbepolpinerisdiaped saiiblg ls@@smuted

fil i ke, Ho NEH PPV N
P Tpl tyOGh T, R AErBtE GF 641 bindiraitly st i Mein fims.
Uaswdpit@ﬁtweissls@h?,(soaxaaw&m'r h&mlg so%é'ﬂﬁ’ﬁ:{ 1>Hﬂéxf 8 ﬁ?oly(z-

filnms of PPV i's quite di'fficalt and requires
mésbpéy-l5r@memyﬁ@kylpxy)smmhmenetfmvbnn)o(M@ébabm) csahu:h may be

processed into shaped articles, films, fibers, and the like. However, MEH-PPV is only
partially soluble and MEH-PPV solutions are unstable and form gels at room
temperature. Casting of uniform films of MEH-PPV is quite difficult and requires high

experimental skill such that it is not economical.

[0007] Other soluble alkoxy substituted PPVs include poly(2,5-bis(2’-
ethylhexyloxy)-p-phenylenevinylene) (BEH-PPV) and poly(2,5-bischolestanoxy-p-
phenylenevinylene) (BCHA-PPV), which have demonstrated orange and yellow light
emission with medium efficiencies in LED devices (U.S. Patent No. 5,679,757).

[0008] Besides alkoxy substituted PPVs, another type of PPV polymer is aryl-
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[0007] Ot her solubl e al koxy substituted PPVs include
pol y(2,5-bis(2' - ethyl hexyl oxy)-p-phenyl enevi nyl ene)
W@ BbloPBY) and PCT/SG2004/000359
pol y( 2, 5- bi schol est anoxy- pphenyl enevi nyl ene)
(BCHA- PPV), which have denonstrated orange and yel |l ow

| j ght ' ion with nediumefficiencies in LED devices

s@zﬂl@lteggk&%t Agl g@ugs;9an7gq)attac[h@éGg]thegglg@wé@eaqir!@sx@d/or at the
o PM%, 0, £l S .

aryl suﬁtx)-ggl t ut ed F’II:%\@/Ql &%%afﬁéé s can gl {T%Ag%é)g the resulting

polysneph dnyddeliteonr ton gspranet! procedsalmhfy, \aiy ydubstetudisn 8#86Saled enable
nce the _solubility of the

PPV CF th roaches fma enh
pRatge &i‘FﬁOlﬁ ST effipicianpnd phete-stabilibr. SFdanormially emits green-
yPN & BSBEd duk grelh ylghtséfméwﬁ @HJ 8p r&weﬂrgﬁ £PRRbStituted PPV,

enhanced phot ofum néscence e crenc
dphtst the Stlhtgekil'dayd ghp¥ssocinted with thekstesic gffe:&m;aﬁhﬂy@ﬁ\idb icB41h on the

PR hoB e R’ BBy PRSP ie mplgCes> Shmbanfapphenslene)
(BS RO G s Wit 7108%9 §&@rmte¢f ﬁef% @Iy L(%S-Fﬁlblﬁﬁ :léﬁlgé{.‘/s-(w’

on the PPV backboné. Exanples o
pagnyprthiy-29° 371 di-pheariiehe pinytean) (Sh&hubB. erRl. HOPEh Adet Maler.10:

6&% gx?% a%g%{?se%ﬁi/)ﬁ(}ngglﬁsg&}é%ﬂz\f@ased copolymers disclosed by Covion

Opgaarw Bgafiohdydtors XH. yépretebesy ke ook ny | B8)e)Thesd) pol h
et al . (18(98) prAdv Mat er AO 684?6) and a ggﬂeéss ave

d‘?ﬁmﬁﬁéﬁ? [g0eq Ensexcellens grermynanse eletingio nyamm, poveer| and dminance

gt ooy e SR (SR, 5 By e

max ceithiartolapebfsbemayh CBBB)eitatct\m defeciia mﬁwmlymeﬂ\ﬁdcka&ié which
PPV derivati ves

TR RN R K
hdé@ﬂ&-@dlﬂpél%@ﬂ@&tﬁins@ﬁ@?ﬁb sQrﬁaﬁ}al %Efeh‘l%tuﬁ Pﬂtl:na/# %@s@t\? 4?PVS are

t he pol yner backbone, which are thou resul
evige apare gevera dhag Thﬁamndaﬁi ﬂlalkloxyj dﬂ%emmlz as |MEHI—]HSV aad @C,Co-

a ri,zati }

Pﬁ\??@c urgﬁe 93 #tnR'%lh eyl Sléodﬂ%%ﬁt Sdoméonﬁlr difgfag, was
dmmmmcaﬂy\aﬂieeteﬂbgmhdéiﬁomaﬂ"dEBd di al koxy PPVs such as
MEH PPV and OCi C o- PPV (5-6%vs. 1.5-2.2%. It was

[ [if
R T T LT S
W&ﬁé@ @u@bﬁ@eﬂ%%avﬁl%\’a%ﬁzﬁh SHRELA tdBBﬁ%é;Bgﬁgﬁi %goup is"

ght emttin mer cal | uper. Yell ow |

attgeheéngp é]l@clfff aﬂs erei i) g\@dehcﬂ)@ pgkqun ¢lmin pi'bp@aheld durmg '
i de t

polhadsBaoL SuReh o sy S Sis RS ARRRPE e T Bt s

Suptipfeties, hie depon@tatan qafte PEEnRIHpUpE M BlanbleTif Chlins of device

efficiency and lifetime. However, this polymer is a yellow emiiter, which is not very

desirable for full color display applications.

[0010] When a biphenyl group is attached to PPV polymer backbone through

position-2 of the side group, the resulting polymer can show as little as 0.36% TBB

structural defects and the polymer emits green light (Chen ZK e af, Macromolecules,

2003, 36(4), 1009). This polymer, however, showed a tendency to form gels during

storage and the quantum efficiency of the polymer is not satisfactory. Therefore, there

is a need to develop stable and efficient light emitting polymers which can be easily
3



Super Yel |l ow has denonstrated quite prom sing
performance in terns of device efficiency and

wo pdoeigsze However, this polymer is a yell ow eP€T/5€2004/000359
which is not very desirable for full color display
applications. [0010] Wen a bi phenyl group is attached

t o . PPV pol r backbone through position-2 of the side
sgftgiap prdchstie
0

B PI4h sulting polymer can show as little as
.36% TBB structural defects and the polynmer emts
W Ig‘?m et al Macronol ecul es, 2003, .
, b IOMowever, showed a t endency
to formgels during storage and the quantum effici ency
[8011lhe Jpoingmspect, shigyendmnipsdaddsaoyjugdtad pelfyarees oft fommea I
IS a need to devel op stable and efficient |ight
emtting polyners which can be easilysol ution
processed. SUMVARYCFTHE | NVENTION [001 1] In one
aspect, the invention provides conjugated pol ynmers of
formula | wperein R, R2 and R3 are independerily
sel ected fromH, hal ogerg, cyaney substituted of
unsubstituted al kyl, subptituted or unsubstitufed
al koxy, subsfituted or Rlut ed al kyl thio
substi tut edj pr [ yl am no, subst|tuted
or unsubstitbte tuted or unsubptituted
al kynyl, supptituted o st{tuted aryl,
substi t ut ed} pr eroaryl, subst{tuted
or unsubstif puted s5tituted or

unsubstg tuted h - Bpbstituted orn
unsubstituted ar¥l oxy d or unsubstjit uted
het er oar yl ok}, Wors t d drylthio,
substi t ut ed| pr [jer oar yl t hi
"substituted| pRiunsubstituted ar | kyl , substittotels or
unsubstitutged heteroaral kyl, supstituted or J

unsubstitutped al kylsilyl, substjtuted or unsqﬁstituted
al kyl gernyl | ~The al kyl ; al koxy; @l kyl t hi o, al kil am no, .
het er oal kyl “groups having 1 to 30 carbon at o Bnd
preferably 1 to 18 carbon atons, the al kenyl
andal kynyl groups having chaijn I engths of 2 to 30
carbons, preferably 2 to 18 carbon atons; the aryl,
arylthio,. aryloxy having 6 to 60 and preferably 6 to
W (%icar bon atons, the arylam no having 6 to 180 carbon
é%%ﬁs,,prefehab}y 6 to 120 carbon atons, the
het eroaryl, heteroaryl oxy, heteroarylthio having 3 to
120,R pRetad Rh ki iddépen@hilgRERERE fRhPABhal8sd, Eifio; substituted or
het er oary| ar ni no. group having 3 to 180 carbon at ons,
un,g}l‘téspgﬁgb plkyh qugstituted or unsubstifuted alkoxy, substituted or unsubstituted

alkylthio, substituted or unsubstituted alkylamino, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted arylamino, substituted or
unsubstituted heteroarylamino, substituted or unsubstituted aryloxy, substituted or
unsubstituted heteroaryloxy, substituted or unsubstituted arylthio, substituted or
unsubstituted heteroarylthio, substituted or unsubstituted aralkyl , substituted or
unsubstituted heteroaralkyl, substituted or unsubstituted alkylsilyl, substituted or
unsubstituted alkylgermyl, the alkyl, alkoxy, alkylthio, alkylamino, heteroalkyl groups

having 1 to 30 carbon atoms and preferably 1 to 18 carbon atoms, the alkenyl and
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120 carbon atons; R4 is independently selected from
substituted or unsubstituted (Cl-C30) alkyl,

W@ ws#esee ed or unsubstituted (Cl-C30) al koxy, PCT/SG2004/000359
substituted or unsubstituted (G -C 30) al kylthio,
substituted or unsubstituted (Cl-C90) al kyl am no,
substituted or unsubstituted (C3-C60) aryl such as

allginy} FrOURF epmarafipin tenghy | afrd ngﬂWarh@gmypreferably 2 to 18 carbon

at&h@ltﬁé/ %x& gydﬁagé){,l 3@1% ?k?m&!g %otgfé%aélg &{%&W{%FY gggﬁé Cc?é)@n atoms,

thé agﬂarﬁmb&favingt&tb 080 @mbmxhytﬁ@ke@bw 6 @@cm Lttaﬁsdnt b4, the
unsubstituted heteroaryl, including

heF?&?ﬂlelhy eterpw@ﬁﬁehﬁtproalfy@thw@qvmgﬁ, itq éE@upEefpgabﬂ)dglto 60 carbons
atc?r}ri]'éd %ﬁg g?éu%?tgﬁgﬁh%%% %ulﬂfuorégz}? 18{% %8§ oq¥(§;p§, preferably 3 to

120pddonetizazol yl , phenoxat hi nyl, im dazolyl,
pyrazol yl, pyri m' di nyl, pyri dazi nyl, indolyl,

it A5 8dspprtenily SSIsE o sobseHed S%Qxyw'ubmwéf (Grueing) ally,
su@s%ﬁ?t@& mr%f%hb/éumt@@ r(@?{(ﬁb)o gilgg%l ?ubgtgtgt%a " ﬁﬁﬁh%hil'u;ted Al((EI-Cm)

benzoxazol yl, di benzo hracen
alkylthiog elﬂEhw@dt dryunsebstitited (¢ ;rCs) dkaiamirtw twhdtitned or unsubstituted

b B Pefess' bl ARy Pl EpnT hgan ik fuoreny,
didr{18a6Rn |@3ﬁ>blﬂuo$@1y|1 ahd §ilseQfuaskshfne,

i ndenof | uorenyl ene, pyridyl ene, |pyr|dylene
car bazayl ene, |ndenocarbazolylene benzot hi azol yl ene,

oxaditazd| Wﬂ?ﬂ?@defﬂyr seleetpd from  subatiiated apr npbstitjecbapg  and

r
sl ol RS e P B ST iRt .
pytrelygr @an;i}darrthmzoi)d; @raxdiazulyl @Malmtyer dl'mbyénglsy denoﬂuorenyl

arylth h

s R SR e e Yo Mgidarolyt, pyrazolyl,

yﬂﬂ&ﬁﬁfyln fiatideasy, p ﬁﬁm&?asamﬁaﬁly@f qhﬁeiéal &S lia)%m.g)gldmyl
| east one mils ; and from

for
ph@@h@m Hwoéylc@hywﬁzrwlpbﬁm@ranwh bwlﬂodhazmlﬁhbfmzbthlmenyl

R SRt et < ne

i nvention provides conjugated pol yners having fornul a
Il Wlr, is independently selected from substituted or unsubstituted arylene and

substituted  or - unsubstituted heteroarylene, including” phenylene, thienylene,
‘fluorenylene, . spirobifluorenylene; - indenofluorenylene, - pyridylene, bipyridylene,
carbazoylene, indenocarbazolylene, benzothiazolylene, oxadiazolylene, pyrrylene,
furylene, and these groups with one or more alkyl, or alkoxy, or alkenyl, or alkynyl, or
alkylthio, or alkylamino, or arylamino, or heteroarylamino, or aryloxy, or

heteroaryloxy, or arylthio, or heteroarylthio, or halogen, or cyano substituents;

m and n are independently 0 or 1, wherein for each p at least one of m and n is 1

and for at least one p, mis 1; and
p is from 10 to 2000;

other than a conjugated polymer in which n = 0, Ar,= phenyl, Ry =

5’(2”’ethylhexyloxy) and Rs= 4’(2”ethylhexyloxy).
5



wherein X i
R3 R5, RO
Wo2000aB0EN,
substituted
unsubstitut

[@‘H%t i t

s selected from S, NHSNR
R7, and R are independently sel ect
cyano,
or unsubstituted al koxy,
ed al kylthio, substituted or
substituted or unsubstituted al ke

O or S R/R8; R2,

ed from

substituted or unsubstit ut BAT/aG0PkN00359
substituted or
unsubstitut ed

nyl ,

éaotbf?f amseipdbe tinyeadion| Ryides conivgeted palpmers having

ﬁﬁﬂﬁmpﬁtltuted aryl, substituted or unsubstituted
eteroaryl, substituted or unsubstituted aryl am no,
substituted or unsubstituted heteroaryl am no,
substituted or unsubstituted aryl oxy, substituted or
unsubsti t ut ed heteroaﬁxloxyw_ ubstituted or —
unsubsti t ut ed arylthlo subst|tuted or unsubstituted
het eroarylt R unsubstituted pral kyl
substituted het er oar al kyl ,
substituted #ged pl kylsilyl, subsfituted
or unsubsti nyl,|the al kyl, al koky,

al kyl t hi o, , heteropl kyl groups having 1 to
30 carbon a preferablly 1 to 18 carbon| at ons,

t he al kenyl S havi ng chain |engths of
2 to 30 R?L x ro 18 carbon gtpns; the
aryl, aryltpi 6 to 60 and prieferably
6 to 30 car , #A1AT0 j to 180
carbon atong|, preferably 6 to 20 carbon , the
het eroaryl , jjhet eroaryl oxy, hef¢roarylthio moR8 to
120, preferpbly 3 to 60 carbons$ atons, and tihle

het eroaryl api no group having B to 180 carbon,at ons,
preferably B to 120 carbon até®s; R4 is independently
sel ected from substituted or unsubstituted 1p C30)

al kyl, substituted or unsubstituted (Cl-C 0) al koxy,

substituted
substituted
ubsti t ut ed
| am no

di al

and g¥

substi t ut ed

LR R PSRN

or unsubstitute
or unsubstitute
or unsubstituted (C -C60) aryl
phenyl , diaryltriazinylphenyl

[(C1-C30) al kylt hi

or unsubstltuted aryl and substit

I 0,

(O Cg0) al kyl am no,
such as

splroblfluorenyl
ndently sel ected from

uted or

uns uks tRst R, em; Re,t aaquasrmb m@d@@h&aﬂmpgel@h@awrom mpnmd@éh  Cyano,

ughlo henyl , rrolyl, pyridyl; thiazolyl,
§z‘€ﬂ gmsubffswta@ .aﬂvi subftiftted riyy| unsitbrtiared mlkexinsubstituted or
urPbditRbd !

phenoxat hin

kaﬁg X ’sugﬁft@@aoby ! unshﬂ&ef‘ﬁ?& aQIQ?l%guP{o substituted - or

unsubstituted a]kenyl subsututed or unsubstltuted alkynyl substituted or unsubsmuted: -

aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted arylamino,

substituted or unsubstituted heteroarylamino, substituted or unsubstituted aryloxy,

substituted or unsubstituted heteroaryloxy, substituted or unsubstituted arylthio,

substituted or unsubstituted heteroarylthio,

substituted or unsub

stituted aralkyl ,

substituted or unsubstituted heteroaralkyl, substituted or unsubstituted alkylsilyl,
substituted or unsubstituted alkylgermyl, the alkyl, alkoxy, alkylthio, alkylamino,

heteroalkyl groups having 1 to 30 carbon atoms and preferably 1 to 18 carbon atoms,

the alkenyl and alkynyl groups having chain lengths of 2 to 30 carbons, preferably 2 to
18 carbon atoms; the aryl, arylthio, aryloxy having 6 to 60 and preferably 6 to 30

carbon atoms, the arylamino having 6 to 180 carbon atoms, preferably 6 to 120 carbon
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pyri mdinyl, pyridazinyl, indolyl, quinolinyl,

gui noxal i nyl, napht hyridi nyl, phthal azinyl, thiazolyl,

waledenzwsiur anyl , benzof uranyl, benzot hi azol yl , PCT/SG2004/000359

benzot hi ophenyl, benzotriazolyl, benzoxazolyl,

di benzot hi ophenyl, and anthracenyl; Ar2 is

i ndependently selected from substituted or

ajpisy Bt hetdroasl, diejareamlonchesparyithiothedng B tan2dhsefetabiyedito 60
Q ene, 4 ncl udin henyl ene, t.hi | e

cpy??{/ lag%r}é%, lji’r )?:lee%lg%,ég(}afﬁ%&ex}?y?ééwa having Mo ?fo carbon atoms,

peqierablyi f fouqo enpbeawmsdenof nor enyl ene, pyri dyl ene,
bi pyri dyl ene, carbazoyl ene, indenocarbazol yl ene,

benzot hi azol yl ene, oxadi azol yl ene, pyrryl ene,
f ur yReri® MAgReNdenss selggied, fromppulsti o unpgbaitelied \(C;-Cor) alkyl,
d r I ~ahk kylthio [

St 0P erRAiCY (CECR Uy, Bbu i hrbfuted ©-Ca
alkythiox yubstiutedet enadbsyitueady(Ci oo jdliliming, subktituted or unsubstituted
gﬁée oarglth o, o hal Qgen, or cyano substituents; m
(Gneo JURR efFe itRERRMYIRPISRYL) | dipyipesinylplanybadislly1Bgorenyl,
dlaARToRR, HiroBHRBELYI 4 g at least one p, mis
fﬁﬁaﬁ% gﬁuﬁi?ﬁgﬁ@%ﬁpt%ﬁﬁ%%%@ﬂf%§¥§] I n ot her aspects,

the invention provides processes for preparing
conj dgatiedngeeeydently sefectasy digina subsiitutbdr eruimsubktitutdde aryl and

s RS N MR s F B PR Pevtfhgngfoptenyt, furaiyl,
pgtesliyl abiyNéylpythinzeghalorediaadlyion pasaens ubAyl eafdeh&Muorenyl,
or a Wttig reaction.[0014] In another aspect, the

spirpbdhoray L preeRazelys indenpsabermlyl oheepxathinn tgideedyl, pyrazolyl,
of, & alk formul a. L. tajn .
PR el HATL, indil, O o, ASELRALT mphyiygiiny,
plitbalagioyi thmmyhrdiquzﬁﬁlméaabIby:n:a)fuﬂaifqzlkbcgflzethﬁfzoﬁb,di;hz&ﬁiop?enyl,
ran 1o ut 150 .an r referably a thickness o
besBBe Sl Ao s R bR iom oo thelosart anot her
aspect the invention provides an el ectrol um nescent "

devi 88 ROWPEHcAilsPlyasleREdS SoMe shaUfied\Bi GhsbRAREdIS8S lene and
one or. nore palyners according to formula | or forfrula

: Q ng t .

supptituied Qriuppdistivtedeipbgarrione sincluding benydenca sionylens, pyoslene,
fu od at : n at.| ne, of the .

0GR EE  ARB DAL, S b SRThOEEL ! Do
bipyridylenes lcaberiylenkn irglerrecagbdzolileanen bsnzottigzolylene, oxadiazolylene,

elﬁctr?I ninesg nt device .further cong%ises one -or ‘
DB E ot e Ao B¢ FHPR E13U8h V! OTaR0Te REyt 1 oy et allkenyl, or
alk@W@ or ARy 1 Gr Q14D AY1BUE or Iéfbr&!r?fé{rﬁl%] or aryloxy, or

transporting | ayer and a support. In specific
hegarpyalomgmergrylthio, or heteroarylthio, or halogen, or cyano substituents; ‘

m and n are independently 0 or 1, wherein for each p at least one of m and n is 1

and for at least one p, mis 1; and
p is from 10 to 2000;

[0013]  In other aspects, the invention provides processes for preparing conjugated
polymers of formula I or formula II, the processes including the step of polymerizing a
PPV-monomer derivative or a heteroaryl-monomer derivative by a dehalogenation

condensation reaction or a Wittig reaction.



the el ectrol um nescent device conprises an em ssive
| ayer conprising one or nore polyners of fornmula | or

wo oroaks79 | wherein the pol yners are deposit edP@I/SG2004/000359
sol ution coating process. In certain enbodi nents, the
em ssive | ayer has a thickness of about 30 nmto about
200 nm _preferably a thickness of about 60 nmto about
[4814Inm Bnenalesrreaspeds Brealsvontiont providae $idms fcormHigng 60 camngated

M e T N—

abu@ R0l Bn 06 hyout 200 e, pestéablgfa thivkness @fabbuti 6ivanttd about 150 nm
[0017] FLG..1 shows the HNMR spectrum of Polyner 1 and
apgmpreprerpraly @ igpknesp! abowiehd) nop &0 gt 2 v cr ogr aphs

of films prepared by spin coating Polynmer 1 (FIG Ia)

[S ov.\lzm Meeh afothbt %plept) thE riﬂ\';@n{igé lﬁ?ﬁgdﬁ%[&péig%ﬁ&hﬁnécem device

the preparatron scheme o onopol yners;
cpPAGhg Rh@midsisd dayer twigclprappriset ionn @cherepdfmars according to

statistical copol ; [0021]..FI G epicts a
f%w;qrgﬁ %’r’iné‘ ]gs e%[ngffpnghge@%;q;%n@ tg?: 3?\’)‘% SA daclydes an anode
2R U Gfde, FvfRrem it ARt 646 of il AGHE of BCEathode is transparent, semi-

support/anode/ pol ynmer/ cat hode devi ce and FI G 5B
trdegpatent oniranghsontt /lapeode tmbodments gbe elegtroluminescent device further

e R M R P EE b8 R BloBabyeh o Bl SR ESASHer, n clcton
hﬂﬁ\ﬂ'ixggi‘la&&gaﬁbleﬁr& tr&s?b@lwg ldyeVafd ngp ol 16 Q¥eGERS e@bodiments,
| TQ PEDOT: PSS/ Pol yer/ Li F/ Cal Ag; [ 0023] FIG 7 shows

thg- ¢legiraduminggnent| dgyiee gomgprises an emissive layer comprising one or more

. _ | _
N N e
cateinkgrscess. I THREDGBORESHEBohy Fmiissivie FiyGahAga tHiGGRE of about 30

FIG ,9 shaws el ectrol um.nesce spectra for . the
S BRI R TR BT Aress Sugoa B e 16 Abet sl ien sod more
ple@RhiRy AitRigkARRL ¥i®oul 60 Fnke s YO®HmZ (P2), Polymer 3

(P3) and Pol ymer 4 (P4). DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 0026] There is disclosed conjugated
BRINKFDES B@JIQMQEFBHB DRAMWINGS

[0016] In the Figures, which illustrate, by way of example only, embodiments of -

the present invention:
[0(5:17] - FIG.1 shows,tﬁe.HNMR spectrum of Polymer 1 and Polymer 4;

[0018] FIG. 2 depicts optical micrographs of films prepared by spin coating -
Polymer 1 (FXG 1a) and Polymer 4 (FIG 1b) from toluene.

[0019]  FIG. 3 shows the preparation scheme of the homopolymers;
[0020] FIG. 4 shows the preparation scheme of a statistical copolymer;

[0021] FIG. 5 depicts a schematic representations of two electroluminescent
devices. FIG. 5A depicts a single layer support/anode/polymer/cathode device and
FIG 5B depicts a support/anode/hole injecting layer/polymer/eleciron injecting

layer/electron tunneling layer/cathode electroluminescent device.

8



wherein R R2 and R3 are independently selected from
H, hal ogen, cyano, substituted or unsubstituted al kyl,
WG aipsi450e ed or unsubstituted al koxy, substituP€rS62004/000359
unsubstituted al kylthi o, substituted or unsubstituted
al kyl am no, substituted or unsubstituted

nyl bstituted or unsubstituted al kynyl,

[@@t i tﬁﬁg(fsé}?ovﬁﬁkﬁ@&tﬁ fodevdcessfi , substituted or
IO Tt ad érﬁfi?/@rg}’A . substituted or unsubstituted
arylam no, substitute oF unsubstit ut ed

het eroaryl am no, substituted or unsubstituted aryl oxy,
[60RHMt | tHGT shows VsLipidts foutdedcdsadfer oar yl oxy,

| 4.U of unsupstituted arylthio, substituted or

It%%@éf%gg/gﬂfyﬁ%‘i@r‘%ﬁﬁ&hl 0, substituted or

unsubstituted aral kyl, substituted or unsubstituted

[0T24gT ognd. ky/ bhoved Bidrkdrk Lé‘fﬁ(ﬂexﬁ:érst% SBehd &éHsgf I%l/?t% ef(r)r ng?vices of

al k\él Si Igl , Substituted or stituted
IXQEERQEPSS/Bplymey/LildCriAg: hi 0, akyl ani no, het er oal kyl

groups having 1 to 30 carbon atons and preferably 1 to

ar atogs, t} | kenyl d.al kynyl groups hayvi ng
[(%%g?n &gﬁgt hsgif ZJ}]} ?‘6‘330 géfggﬁgfmeﬁ%’ﬁer agP‘ian to fen.  the
I RGIPEDO TAPSEBolyhee/Lall/Zh/Agadyitddi 6F ERimbies B@M&iﬁ&g%lgmer 1
(Pﬁg and preferably 6 to 30 carbon atons, the arylamn

ohgng % 62) o leeer5d® 3 hansiiolymerd @bl y 6 to 120

carbon atons, the heteroaryl, heteroaryl oxy,

' ' 3 to 60
Dﬁ‘%ﬁg %?%ﬁéj@lg%’l‘?ﬁ)ﬁ Igjeﬁ Qgﬁg-} Wﬁﬁﬁ@%up havi ng 3
to 180 carbon atons, preferably 3 to 120 carbon atonmns;

[0B26F | MHepdndiecloted coajugsibe folyhiem Invhnld Sdik :

unsubstituted (Cl- csoj) o kgﬂ? RFR Ikt kil il I
unsubstitutedf{C - C30) al koxy, substituted or =
unsubstituted| {€l-C30 al KB4 thi orjsubstituted or
unsubsti tuted|{Cl- C90) al kyl am ﬁ? substituted of
unsubstituted{ [ C3-C 0) 3as di aryl am nophenyl ,
di aryltriazi ny| phehy Dr enyl ,
di aryl fl uoreny|, spirob and sil sesqui okanyl ;
Arj is indepeppently sel d from substituted of
unsubstituted| pryl and Substituteg or unsubstitufed

heteroaryl, ipgl udi enyl, napht hyl, thiophenyl,
furanyl, Ry+rtphHH- hi azpl yl , oxadi azgl ylI ,
pyrazinyl, fluprenw_, ; DF enyl

spi robi fl uor epyl arbazol yl , 1mdg dtlarb I,
phenoxat hi nyl B@ dazolyl, pyrazo|yl, pyrima\ny}, o
pyridazi nyl, |ndalyl, quinolinyl,|guinoxalinyl, Ry

napht hyri di ny

n

S —.p

wherein

Ry, Ry and R3 are independently selected from H, halogen, cyano, substituted or
unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted
alkylthio, substituted or unsubstituted alkylamjno, substituted or unsubstituted alkenyl,

9



pht hal azi nyl, thiazolyl, dibenzofuranyl, benzofuranyl,
benzot hi azol yl , benzot hi ophenyl, benzotriazol yl,
whensoxszol yl , di benzot hi ophenyl, and ant hr acePgT/SGA02000359
is independently selected from substituted or
unsubstituted arylene and substituted or unsubstituted

PR oRR s, o RlRisdos wiibmONeS GFtingistised or

uBYIsEkN retdRb YT, | SWsBRGd Gar had
|ndenocarbazolﬂyene SbenzothlazoPMF§%§ arylamino, - substituted or

ugsubgiitasest yctgmrylmzmloylsebﬂatutédmylumebsahﬂcd Iaqaemgr Qibestuted or
or al ken

f T TR L AL TN

uhaibstitagdy |hatré1'da@yltlﬁé annshANSE BT uﬂﬁ%ﬁ'ﬁt@éﬁy Lu@f%d %{lbstltuted or
or heteroarylthio, or hal ogen,

I thiao,
Ug%%@ttmeéeh@@mafﬁﬂ@ﬂd sng%uaéed mﬂep@udﬂﬂwbg’l ﬂk}dsll)]], substltuted or

w58 AR B £ et i s
hmii@ri tbmam catbow lﬁidi@aﬁzﬁﬂ{)ﬂ@ﬁrémﬁ n ionlﬁl\'ﬁéx‘BBn Rtoind théValiEnyl and
et hyl hex ony and

h
al e}‘g ?‘Fﬁﬁl ﬁ?é&%& sham lenatisodt] 2 1o evnOecarlmaJ wﬁdalslgl 2)$<Ed88c:arbon
atﬁﬁ’lg Heal dargﬂ %’II’TE 1&%"1‘}:1@91%%5 CeF it Per%tf%? tgl 3@ agbon atoms,

ereln

thmlmmo@w@éRa B0dcaRBnadtems rﬁeﬁm@e Bttbwm:ﬁﬁ&?gtoms the

lw . ﬁ Bﬁngﬁ‘ %%ano ubstituted or unsubstituted
ARV DR ot RGO B InEuR &) 180, keswlprably 3 to 60 carbons

atGME) Sdnidt 14 %@teﬁfar*!ﬁﬁﬂﬁ%ﬂoﬁﬁ‘h?ﬂn?bkﬁ o Cams%b{ng ﬁr%feaably 3 to

unsubstituted a kynyl, substi ute unsu
128 qeshoagiares;or substituted or unsubstltuted aryl am no,
substituted or unsubstituted heteroarylan1no

ansatot Fovedar o AR feliied o nediiRied HodCs! .

unsu
suhﬂi‘tuicd)a)‘ryhmiastltatekis@(l‘]t@l_;b)edlk@ky,uﬁiﬂjdﬁ@ﬁddt of Qehs@svibitdd 9C,-Cyo)

b d h Ith
IR Iyt BeDr UROHBEURL (s atbont g Stb Gited opmnsubstituted
b d b
(CT3hbakylt Wi Beaﬁf-ﬁﬁhmhhe p afaggtﬁggﬂaﬁﬂau% . dialkylfluorenyl, |

unsubst’i tuted aral Kyl, substirtut
diggylgpprenyly spirehifiearenyl wed sitsesqmisabygly i t ut ed al kyl gerrnyl |
the al kyl, al koxy, alkylthio, alkylam no. heteroal kyl

AT S L R R R R

sulgstigiited bxemgubs}tnxéd BeteaBf, including phenyl, naphthyl; ﬂ:uophenyl furanyl,

pyrrolyl, pyridyl, thlazolyl, oxadiazolyl, pyrazinyl, fluorenyl, : 1ndenoﬂuorenyl,‘ a

spirobifluorenyl, carbazolyl, indenocarbazolyl, phenoxathinyl, imidazolyl, pyrazolyl,
pyrimidinyl, pyridazinyl, indolyl, quinolinyl, quinoxalinyl, naphthyridinyl,
phthalazinyl, thiazolyl, dibenzofuranyl, benzofuranyl, benzothiazolyl, benzothiopheny!,

benzotriazolyl, benzoxazolyl, dibenzothiophenyl, and anthracenyl;

Ar; is independently selected from substituted or unsubstituted arylene and
substituted or unsubstituted heteroarylene, including phenylene, thienylene,
fluorenylene, spirobifluorenylene, indenofluorenylene, pyridylene, bipyridylene,
carbazoylene, indenocarbazolylene, benzothiazolylene, oxadiazolylene, pyrrylene,

furylene and these groups with one or more alkyl, or alkoxy, or alkenyl, or alkynyl, or

10



carbons, preferably 2 to 18 carbon atons; the aryl,

arylthio, aryloxy groups having 6 to 60 and preferably
wW®2406/0837Ccar bon atons, the arylam no grup havi PQI/8G2004/000359

180 carbon atons, preferably 6 to 120 carbon at ons,

t he heteroaryl, heteroaryloxy, heteroaryl thi o having 3

0, pr 3.tog O .car bon and t he
aﬂ%tlér%Oaro §I gﬁrﬁ'lr%l r’oS b ﬁgfva}rwao,s qrosif%éo%l;agw attbmétyloxy, or
heteedaeyiany, Yr aryumlolaﬂh&abmnm@t Sfalogat, drs hﬂtﬁﬁm@ﬂﬂ@ 1y
sel ected from substituted or unsubstitufed (Cl-C3
al kyl , substltuted or unsubstituted (G -C 30) alkoxy
subsf ft meredpdeprrdendy Ot ewherein foreach et kgpbt drieayf m and n is 1

ituted (CrCg 0) al kyl am no,
agggﬁkﬁkg%eg g%“ﬁﬁzh Stituted (C-C O aryl such as
di aryl am nophenyl, diaryltriazinyl phenyl,
di al kyd frbmdOeoZD00;di aryl fi uorenyl, spirobifluoreny
and silsesquioxanyl; Ar 1 is independently sel ect ed

fron1§ﬁ%s ituted or B stltuted a g substltuted

P ut SPPHBEEH 0B yeT IHCWB’& nﬁ Phényiri= phenyl, R, =
5fq,@1oah§améxy1&)ty)caaa ROy b (2f’&ﬁﬂﬂ¥iylo>§ayr rolyl, pyri dyl

hi azol yl', oxadi azolyl, pyraZinyrl, quorenyI,

|ndenofluoren robi fl uorenyl, carbazolyl,
190244 no ddetsais 9%9 |dlscg>ﬁ@h@)m¢gam¢| polymérdayinigyl general formula IT:
pyrazolyl, pyrimdinyl, pyridazinyl, indolyl,

qui nol i nyl, quinoxalinyl, naphthyridinyl,

pht hal azi nyl, thiazolyl, dibenzofuranyl, benzofuranyl,
benzot hi azol y[7—benzot higgphen benzotri azol y1j
benzoxazol yl, {|{di benzot hi pphenyl| and ant hracenyf; Ar2
i s independenf]ly sel ec FL{ ubstituted or
unsubsti tut edfjagyl ene/and Substfituted or unsubstituted
het er oaryl ene} | 4 Hcl ud\ng pHenyllene, thienyl ene,

pyrryl ene, fur f ne,

spi robi fl uoren i/ndenof | ugrenyl ene, pyridy| ene,
bi pyri dyl ene, enocar bazol yl eng,
benzot hi azol y| , oxa(i azol yl gne, and these grjoups

or
ni no, or
or ‘

with one oRy4
al kynyl, or 4 e a 2@
~heteroaryl anirfo, or aryl oxy, oOrf hete?
arylthio, or |Heteroarylthio, or] hal ogen, or
substituents;jfmand n are indegdepdently 0 or 1,
~ wherein for dqch p at l|east ong &f mand n islland for
~at least one |pmis 1; and p Lsn{ron110 to 20G(.

xy, or al kenyl,
' or aryl

Q)

[0028] As usgd _herein, "al kyl" refers to straight or
br anched, cycllc or non-cyclic : p
| II
wherein

X is selected from S, NH, NRg, O or SiR;Rg;

Rz, R, Rs, Re, Ry and Rg are independently selected from H, halogen, cyano,
substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylamino or substituted or unsubstituted arylamino, substituted or unsubstituted

heteroarylamino, substituted or unsubstituted alkylthio, substituted or unsubstituted
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chain al kyl; "substituted alkyl" refers to al kyl

radi cals further bearing one or nore substituents or
whedenngsrons, such as, for exanple, hydroxy, tPE€DSG2004/000359

(G -G 8) alkoxy, (C6 - C60) aryl, (G-Ceo0)

heteroaryl, halogen, (C-C 18) perhaloal kyl, (G -G 8)

RIS b BB Heriypions, B or unsubstuted
althiof @ibstiR@ED By uﬁ’ﬁl@ﬁﬂﬁﬁﬁ%%roa%’lltﬂxb”sub%ﬁﬁ Jﬂsﬁﬁﬁﬁggd aryl,

and the |like. The substituents may also t ves
subsHBHad; qywewbs{lm@gqetmgalkrdewbnmmm; uhaubkiibated argfoel subfstituted

o B DI B8 b o Gole Sl b, oy,
alajzlklﬁmllqﬂﬁﬁﬁbshétéroalﬂ&pg%uﬁﬁfﬂvﬁ@ Btof 1 LB ag %?Hf%gl%@&ablyl

nmore substituents as set forth above.
twg?eearhem atons, the dyenvhiand atlohgh groups baving ghmn dengths of 2 to 30

| | I k h h
RT3 5 S5 BEIEUE il B  s
6Cahikd telfiirably a&cioc®) sarboi alveds, BRadry ﬁﬁnx@f‘%m%rhﬁﬁ{g% to 180 carbon

subst# %ga as_set forth above. [003
atpras.rpierably @ ye A4V farbon gtaspss theoheé@om, rh@temajyloay, ltmsrom'glthm

ha@ﬁf‘g S’rto "I@begl%tf{rs ghj 1 %Ogcrgﬁﬂ)?lg dms; nod tﬁ%?la,enon ShSha & group

y chain ubsti t ut
haarmgﬁ tanti8A carbad atoaiss plefirtig 3 tb eam taBorostemey nore

substituents as set forth above [0032] As used
ranche

h f t ht
oy c s dpaipsRRRY e BeRUCTR shby T sl il*é‘&%@ta&hoh@lkyl
subdtithte@sdr ONALAAGRE r(a;ampp am@fay bhdshiand: o Bngh{u‘éécﬁﬁéc, Cao)

al kenyl " refers to al kenyl radicals furth arin
aﬂeﬂféu% rsuf?ﬁartéef%%gtspm@ﬁ@«é (%Jscw)s@lktfbnmw ammeueq eﬂaaspbmuted

e I rai or,
(YRS, B0 o8 b RBLE bRl e SR g,
diaaylflueresyl, spisbetrdremd aad bitsesduidqahgl; bond; "substituted
alkynyl" refers to alkynyl radi cal s further bearing

one Qr nts set forth above. [0034] As
usedhe? m epe.ng t%ﬁi ??18 WS%WE?EHPT nsgbftisged aryl and
sumwwtgoﬁiﬂsﬁbﬁ%t@@h&%aﬁ}ll OfBluding lﬂ%@ﬁ}’l tﬂé&ﬁﬁ%ﬁ rtﬂlt)phern‘ili Siranyl,

Zryl radi cal s_further bearing
py’é’B]d t {RVEERe s Heazobyl. f eradinzelyby @yri{ZU%S]ﬂuéseluisedndimmﬂumenyl

irQVhES 1yl: r ! " '
N D R Y

pyaadmyle ]pylmiaﬂﬁylh etladdgl,omulﬁelngrl,, WNuinoxalinyl, = naphthyridinyl,
phthalazinyl, thiazolyl, dibenzofuranyl, benzofuranyl, benzothiazolyl, benzothiophenyl,

benzotriazolyl, benzoxazolyl, dibenzothiophenyl, and anthracenyl;

Ar; is independently selected from substituted or unsubstituted arylene and
substituted or unsubstituted heteroerylene, including phenylene, thienylene, pyrrylene,
furylene, fluorenylene, spirobifluorenylene, indenofluorenylene,  pyridylene,
bipyridylene, carbazoylene, indenocarbazolylene, benzothiazolylene, oxadiazolylene,
and these groups with one or more alkyl, or alkoxy, or alkenyl, or alkynyl, or alkylthio,
or alkylamino, or arylamino, ‘or heteroarylamino, or aryloxy, or heteroaryloxy, or

arylthio, or heteroarylthio, or halogen, or cyano substituents;

m and n are independently 0 or 1, wherein for each p at least one of m and 1 is 1
12



O S Si, P,Bor their conbination) as part of the ring

structure; "substituted heteroaryl” refers to a
whedeoesry| radi cal further bearing one or norBCT/SG2004/000359

substituents as set forth above. [0036] As used

herein, "arylam no" refers to an am no radical having

one or. nore aryl. groups; "substituted aryl am no"

apgf(graglqaét(gleéq, ‘éﬁf radi cal former bearing one or

nore substituents as set forth above. [0037] As used

her ei s frdigt @kP2000L ami no” refers to an am no radical

havi ng one or nore herteroaryl groups; "substituted

het eroaryl ami no" refers to a heteroaryl am no radi cal

(00881 herAbusad hegeiontalion” mfere te sbaight erémtschad, gedicfdroh-cyclic

o ¥k 9788 HRGE ere A g el ers to an

s@situeity or hefefdaforhs) s@dh Y foY exampIadiyatxyf @idRE, bear, -
one Qr nore substituentsoas sef{ f grgt ﬁ(yébo({/rgg %@fw&@s

Corg @y 1n€raeba) betrmapt.oalegenx(Ci-Gief perbalodkeln (Gx( 4) guttmbdalkoxy,
' s tsubstitut h l. v
oY MtoPa R LRBON, BTk EERa: S b ufotagign siicon

baronpiosplsirbad, istilf@nbsy s, siebgéoiddihahiree THeAOB M tuéfts may also
"arylthio" refers to a thio radical

used herein, .
mﬁ%&ﬁ‘@“eb&r?“gﬁwtcéf oup; "substituted arylthio" refers to
an arylthio radical further bearing one or nore .
0BR0Pt i tUGRES hasinS h1kd:QP by, ] _eycli
[ hergi n, "heter oar yl't h’&g" 3 g? g\ré{s?a]?%to%%ﬁﬂc@é?’%g?g%?r non-cyclic,
alkgghohpigs haviog en oay yadigy guyup; “ssbdioted alkesy arefdrs b alkoxy radicals

10 arvlthio radical furtiher bearing one or
f“%%’?%’&%%?‘?? Rehes °4 St%%ﬁ“@f%ﬁ?‘tf"&%&@‘év.a [0042] As used
herein, "aralkyl" refers to an al kyl radical having
[0088] or Asnused dieydin, Gfatityiibio™" eastd budight & Blakdled, CHIR' & non-

| radical further b
oxiip ol Hids 487Ba1a iy im0 gDy (9dBfitkes aUBdhio” refers to
allﬂﬁéhfd ﬁdic'éﬁ%&ﬁ&%%@/éﬁé crr%{o%% Subls@t@n@lak ¥l f&%? &f‘v'gd

aving one or nore heteroaryl groups; "substitu
heteroaral kyl" refers to an aral kyl radical
[0031k heABased hrgeioné@liglamino? refers $¢ an emittosradisakletvidgsretor more
] . herei "al kylsilyl" refers to a
QB 5 AR o RS ISER. Dy Gl S bl 1TSS R
to dkylaatind thdédIsafuktiiérbebihg oneadrficre E&bsﬁfheﬁ{ska‘é ls&d foyth above.

radi cal further bearing one or

[0032]  As used herein, “alkenyl” refers to straight or branched; ¢yclic or noﬁ¥cy61ic'
hydrocarbyl chain radicals havihg’ at least one carbon-carbon double b.c;nd; “substityutedn'
alkenyl” refers to alkenyl radicals further bearing one or more substituents as set forth

above.

[0033]  As used herein, “alkynyl” refers to strai ght or branched, cyclic or non-cyclic
hydrocarbyl chain radicals having at least one carbon-carbon triple bond; “substituted
alkynyl” refers to alkynyl radicals further bearing one or more substituents as set forth

above.

[0034]  As used herein, “aryl” refers to an aromatic radical having 6 to 60 carbon

atoms; “substituted aryl” refers to aryl radicals further bearing one or more substituents
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nore substituents as set forth above. [0045] As used
herein, "alkylgernyl" refers to a gernyl radical
whawicogesene or nore al kyl groups; "substitut edPCT/SG2004/000359
al kyl gernyl™ refers to an al kyl gernyl radical further
beari ng one or nore substituents as set forth above.
a%o hAg woul d be understood by a person skilled in
et 19 - af or enent i oned radi cals woul d, unless the
context dictates otherw se, incl ude nono-, di- and
bs Chy s = R
[923%}‘ a%% Elg&?ﬁer&ﬁ | ncn?ar)él %fe ss fia t1ecI %glﬁ%ﬁg{g’vmg in the range
ofli2dp zﬁﬂesrhmnmm hw;ngadﬂe;dramm,ofor dkahly [1aoi30deanchtoms (e.g., N,

CE, o radi.cal s ld .be furthey underggood .
)ﬁ g E)v %‘ani‘ ‘EP‘%OH) %Sril?:af%\‘? the HHE sigictyrs “sibstuied heferoaryl

oAl la he{ér@drwbﬁem R Bb& Rz R o?&sdb@ﬁlt% QQQet B tifabove.
s | | ed person to be both a "al ky am no'

| am no" radi cal . [0047] As used herei n
- nuds Gﬁqﬂﬁldﬂtlm bademmp frefers tp onamiinmsadidahhaving one or more

a?;f& Bl Bh S ER Bh B RO5RF G fing ome or

rﬁcﬁétuﬁsuﬁ@xﬂsdeset[f&%ﬁiové\s used herein, "PPV-nononer
derivative" refers to bi phenyl -containi ng nononers

é&] may be pol ynerized to form various enbodi ments of
[ %éh y et ugsd ieesiin bgferoaryisyingp fefiisrio @B ermyeq Tagkgl having one or

t | « e | t
nfhd h@hgrrogﬂy‘f bRl éuggua{oegf%%%églﬁ%g@@ 16°2868! 8T Hetdbdrltamino
radmxy ;ﬁlralesbcwmghae nr xnbmr‘sytbst'guﬂmwmt fonh aBoposi ti on of
the central benzene ring, an Arl group on the T

t|o the .side ha,;n y ou the 3 i

885" B BeieR. (eay BB b fon sl bfine 4G st eroun

Sﬁbsﬂitb&:d4ary<lkfxy5 re@rs tiBeard | 508 adaBicRN giher ObQ¥iRg A or more
wi || be understood by a person skilled in the art t he

sybstitugpis arest e #keyei ves may be further nodified
depending on the synthetic route used to prepare the

[mggggq&seﬁisea%&ﬁp F‘hetE@ﬁM%@rs WRETS Qﬁcé?%la%ﬂg Heforoaryl

gr epared by a deh ogenatl o reaction,

gl@gp, ‘fsa stwtadi)bteroan@xﬁ hﬁbmﬁdaﬁsﬂ@mwloxyhailéﬁ?\fumhm@ﬁmng one -
i,ve wll

Ord%lf)fe\ls %"T’t%?’ts Sl@g’?’ﬁthta Ver y, Wwhere the conj ugated -

appropriate 1,4- bis al omethyl)
polymer is to be synthesized by a Wttig reaction, the
[oo ) nonacmmeddlmmﬂ AtdryilsioWrtfersbet Q&hl@ﬂﬂﬂ@ﬂr hahify an aryl group; -

LLriphenyl phogphgniumsalts of a |,4-b :
FHP@HE?‘B( 0 h$5EH 0 it ,aggflqlq eradlcal further bearing one or.imore .

. substituents as set forth above.

[0041] As used herein, “heteroarylthio” refers to a thio radical having a heteroaryl
group; “substituted arylthio” refers to a arylthio radical further bearing one or more

substituents as set forth above.

[0042]  As used herein, “aralkyl” refers to an alkyl radical having one or more aryl
groups; “substituted aralkyl” refers to an aralkyl radical further bearing one or more

substituents as set forth above.

[0043]  As used herein, “heteroaralkyl” refers to a alkyl radical having one or more

heteroaryl groups; “substituted heteroaralkyl” refers to an aralkyl radical further
14



and the 1, 4-di al dehydes of the appropriate PPV-nononer
derivatives. [0049] As used herein,
wO b@bessar yl - nononer derivative" refers heter oB€YBEG2004/000359
cont ai ni ng nononers that may be polynerized to form
various enbodi nents of a polymer of formula Il. In
speci fic enbodi nents, a heteroaryl-nononmer derivative
beBHRESPISOr ANQIE SHbshfuentsgs settantoraviy| substituted 5
- menber ed herteroaryl ring wth a side chain phenyl
p 0 f a
[g?o o o}ri]s %1%% l%req Lod) léiyféﬂxﬁ rFitePsﬁtogesg gf I%QHX ha%briéoliﬁ 0 e alkyl
gg@@ﬂp“sulﬁstﬁnteﬂftﬂkﬁsﬂ}@’f réfersnOSdrt Alglsiiyl falieals fidthee bahiing one or
and Ron the 4" or 5 of the side chain
n&%@ﬁ‘iﬁ“‘g\%‘iﬁﬁs s¢tiodlyaRoVEnbodi ment's, the heteroaryl ring
wll be a thienyl group. As wll be under st ood by a
0§4510n SKiddabilreif - i f
[derlﬁvatlves mar1 Eﬁigté y } Spﬁg‘%@’z’gé%d%gggﬁ‘g%“mm
aliyhgioeps; é‘smbsutlﬂeddaikyigemyﬂ)f mﬁas ¢ amelkgigajmyj asdical further bearing
ol yner. exanpl e re the polynmer is to be
OE? 8%'3?@&“E§lt‘ée%WGP@ﬁ'£Tg@%atl on reaction, such as,
for exanple a G lch condensation, the
[meqr Oy oINS Bl defRs d ViR h\@@rs%lskﬂiaﬁ ih AR APREORfdk@héntioned
2, 5- bi s@al onet hyl) derivatives. Alternatively, where
retdwis(; iepldg amdass 1b¢ miexi dictaesh etheymisteisilndel rnyma, dx- and tri-
i 0 ne, rtvat i v Wil |
sl fa8 ks, PPor, HielE U6 BB RIS 8 gyt Wit he

céhtémt tﬂla(ithaloﬁrmWhy,l alhjéllmﬁma d@&kylminovmdamrdMyMnmo radicals. As
monomer

2,5-d f th te het | -
waild; ke 'a@rtg '{3’3 5 hyrﬁeaqar?%ﬁ@iéda@ﬁ%gﬂ erés%?ic% 1 gych agrea Mparyl-
Nozflkﬁgﬁuﬁo lrymlswaaxdg e eﬁlﬁierg‘twmyaa 1aﬁe 352;%%' be both a

formula Il are, for at |east one Purther cova ently
“4lkylsthol endae flarptadnotraditals m a subst ituted or
unsubstituted 6 nenbered aromatic ring, a substitut ed

nsuhst.i en omatic.ri
QgL R, oA IOEACELE” SRR g e sy
hmddsmﬂ ptavehgthetnforn Sicting be dudlésphiled, atétdad, iftrOexdnhl tert-butyl
R“E‘ti o(g;ell 'y contain heteroatons. [0051]. The ,
eyt

formula | contain a bulky side group at
position 2 of the phenylene ring of the polyner

[d@ag](boqs@ usbiGeRith KPTOr iR ombP HeS¥AVRY Cefel 18I B?ﬁéﬁﬁjl containing
i-.group,. may gui de the propagation of the grow

mpumyere thashiakn baurdlyrgerrsH yiaeform atarions emévdimengp of a polymer of
‘fopr%‘aﬂ f.o- tﬁ’V—rR lo%@réenvgt'n(f)eg cc;lglrt]zxeln el fc%r(i:tgasl P4 Jimethy&lenel\{enzene :

element thh an R; group on the C5 position of the central benzene ring, a side chain
phenyl group on the 2 position of the central benzene ring, an Ar; group on the 2’
position of the side chain phenyl group, R, on the 3” or 4” position of the side chain
phenyl group and Rz on the 4’ or 5° of the side chain phenyl group. As will be
understood by a person skilled in the art, the PPV mbnomer derivatives may be further
modified depending on the synthetic route used to prepare the conjugated polymer. For
example, where the polymer is to be prepared by a dehydrohalogenation reaction, such
as, for example a Gilch condensation, the PPV-monomer derivative will be the
appropriate 1,4- bis(halomethyl) derivatives. Alternatively, where the conjugated

polymer is to be synthesized by a Wittig reaction, the PPV-monomer derivatives will be

15



di sfavouring the formation of structural defects such

as TBB nay be nedi ated through electronic or steric
wetdoeots7duri ng the condensati on step. The pol POESC2008900359

contain decreased | evels of TBB in the pol yner

backbone, which has been confirmed by theNVR spectrum

of two exenplary lijl[leom)l/]\rrers of the invention (see FIG
the appreRriaje bnbeayl ppiteswltoaf ol 4thigthelomgtybenizene derivative

s ady nta eous for
g R S L A R Ay
emtting devices. [0052] In general, the effect of
[004%)y sAbstkéd ehﬁr&non“ﬁetwomﬁlgnbmméry detivhine” PQLiAeT heteroaryl
mary structure can be appli.ed in other conjugated
Cg%tﬂat% mopRECRoi ety Bt polyretired 1a faymrivergysycrabadimpnis of a

flagiTouR &t cﬂf&s&{mymﬂ él%;(gf th'é?erc?a rgorﬁc% derivative

heteroary group of ‘the po koohe,

cgmtemp a cﬁﬁmrabilémph:ﬂomathp] fibstitytedgs otembery Igsmedﬁr)ﬂh@]g with a

r chain_during polyrrerlzatlon

of pol
Bk R i giourhoh 7§ mSh oar s peiecatis e A By the
posiksd bf HRNide BBYn ﬁhe?&l %%PCRQ bR V\EP ﬁﬁsu‘ﬁﬁ Qtltqtthg% de chain

the pol ymers after ization,
phienyi resbte ahdrR4 jog hﬂhe e4‘n ot Bhopfdthei Sés chii hl ﬁlleayﬁ erafpf dat some

e BEn REFFL bl B T Pt P53 b oo by o
p&x&iEhiBed #PRe aHTIheﬂiﬂtéfﬁﬂ?ﬁtnbﬁ&ﬁér EeRAHSR Mhy bO%urther modified
existing steric effects of the two nei ghbour| ng aryl

depending onthe puthetia route Reeditn yre@h@)thggon}ugated polymer F or example

VBBLILDE 58 B0 B ORI AR Ry o s, o

exaatitd on eGileh aiondmsatlcm athp| hsteoagafcmongt i m;vaﬁwl v‘vihlle be the

sterl e backbone itsel f may be ver
RpRTate %’é ﬁ’ﬁélégt )e defyatives ot&ﬁﬁaﬁwhéuwéttet thengapjugated
p&ﬁn@ﬁls YO'BE syRRGtARd 6RY Wity RLGRITE tﬂ&?ﬁnﬂ{oﬂ%%ta&?ﬂ%tmes will be

sel ecting polynerization strategies, for exa
theappIRpHah Atiphsanbptiosphons e saitsf |a<52nS be&mﬂmmthylwmdmemywatwe

r e ecu ar_we n the
iR 2 iR oF el B B o i i ot e
enbodi nent s of the pol ynmers of general formula | or
[0066}ul &n Idiffaraﬂ esfbodingmoy) ASphMbRL bf Yhe podyrhérs b gﬁﬁrﬁ'ﬂ formula I
in corg ani c. solvents at roomte 2ln]p%quélature such

OreneIR, 1320 T, 15950 0B Bb dhupher o1 Aémeach other to
fogth col sﬂbﬁﬁﬁﬁé e&e aunéubkﬁt%tea 5 %Eﬁﬁ@e@ F 98ERA0 Gring] ac’ , stzggtf‘zﬁﬂtgd or

and m xtures thereof may be processe
Wﬂh’ﬂﬁlﬁl‘ied ﬁéﬂ@ﬂb%@i hé’iﬁ’afnalﬁ)mahs ringya suistitutksl dmwwnbﬂimted saturated

L I NN AT VA S ——

hetopedtomg, casting,

[0051]  The polymers of formula I contain a bulky side group at position 2 of the
phenylene ring of the polymer backbone. The bulky group, for example, a biphenyl
group, may guide the propagation of the growing polymer chain during
polymerization, favoring head-to-tail polymerization. The effects of the bulky group
disfavouring the formation of structural defects such as TBB may be mediated through
electronic or steric effects during the condensation step. The polymers may contain

decreased levels of TBB in the polymer backbone, which has been confirmed by the
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m crogravure coating, gravure coating, bar coating,
roll coating, wire bar coating, dip coating, spray
W@ o@biong79 screen printing, flexo printing, offBE&L/SG2004/000359
printing or inkjet printing. Filnms of the
el ectrol um nescent polyners of fornula | or fornula Il
I\g\&eferably have a thickness of about 30 nmto about
B ety of pvereaplayy Pobrneknels theomvenivnt (80 Kt d). The
1 d t b thi ckne f ab .
st SO AL o8 B, R RE ks oy S0P TrRer Tagibone
afemrdoisyfos fibricatvatof BgbReny N@1gslifspamor ket tRlevices.
depicted in FIG 2[0054] The polynmers of formula Sor

e e BB G S 2 R e
oAl BB oAty o o

TK dmilarizl coofairPa | bpiieyr sifel grétgr bt Poditidnl 9 6F) the 5-h3ABertd 4R} eroaryl
the Wittig reactjon (Iye h et al (1970 kr onol .
SR ﬁﬂ@@%ﬂg‘mﬁg@&ﬁ%g P, 5 egfﬁ%l?fez g?m#ﬁnﬂp@m may
daAR Brophgation o Wirh&t @R I -to-tai
gﬁay beﬁ?oga%} ed vfnvf{ h%he&}?fﬁipghenypbgﬁgggéﬁ%%? Sén‘g) g‘?#?% 8? to-tail
pelymerizagion( dhivevembulky Ispbstituentremdy aisv atduee thermoleeular weight of
resence tent - but oxi de,t ener at.e PPV, . .
o RAPRER ol SRR, SpisR R T o feslighlnfos, light pmitting
ddgeep! OIHE side et Milyt bé Endr€ 36tcr®m F i @insUiehadtng adjacent
nodi fied derivatives of terephthal al dehyde and_a
ary} p]ﬁ};‘é«ﬁg)qirpghggp% gpchrassfor exgpple, PPP, PT, poly(analines) because of the

A o . ] N L |
el SIS Mo S DBE b Gl o
pul@ﬁlhght‘oamﬂel&lYﬁLyﬂean pﬁ@ﬁxersll\meh fms for mxm’;.’]lﬁleﬁf)élghhiﬁﬁﬁbﬁﬁdnylene),
ol yner i,t h aver age. nol ecul ar ;wei ght of 10 0Q0 to
thE Pl hBRaE 0 B P R SnfaSaeRs B ey aC effects of the
baARBAE BRIFUASKE b8 Westsil. ATRE LR iHkk! drRbksi JF S &fdstituents on
hi gh nol ecular weight filnms are preferable for
prlyweruiengty roaibe svaicomiedty enpadniriajely istlagingardyriienization strategies,
: f hg .| ‘ . i Ving_ an. . .
R Sk e bl s BPigner i gy sonerate
polineers ivesy Higibnoteenlar weighhin tte balgo g€ DR00MDR ICEITIETSRA@NR.
is believed to be the para-qui nodi net hane product

[@%Qﬂ”ﬁiﬁ{fgﬁn@mwg@%?) gifela]:ﬁrgly%%rsse_ gegf!argf ?o%mula I or formula II
cagrﬁf&xﬂ do&d sohBlRyTRANYY )lbe@%ﬁﬂ%inf&hﬁﬁ afid¥olvents at room

otassiumtert-butoxide. - qui nodi net'hane
tepippiatiae Fuak gsofoy wsamnples THAL ehlarqferny elnetteh aylese,i dithlorobenzene,

1,@%%t\%€c§1ﬁ Q%tﬁ:!l%ggleeisﬁ)g%%e ﬁrg% irrﬁxﬁltr]easi &éreéf, S\%%gﬂ qnay be processed

into films, including thin films, by methods known to a person skilled in the art, for

example, such as solution coating methods, such as for example, spin coating, casting,
microgravure coating, gravure coating, bar coating, roll coating, wire bar coating, dip
coating, spray coating, screen printing, flexo printing, offset printing or inkjet ptinting,
Films of the electroluminescent polymers of formula I or formula I preferably have a
thickness of about 30 nm to about 200 nm, more preferably a thickness of about 60 nm
to about 150 nm and most preferably a thickness of about 60 nm to about 120 nm.
Optical micrographs of films formed by spin coating polymers from toluene are
depicted in FIG. 2
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renove HO fromthe precursor polynmer to produce PPV
(Becker et al 2000, Advanced Materials (2000), 12:
Wd2006/0§B3057] Whi ch chl orine atomis elim nat edP@SGH©4/000359
first equivalent of the base in a nonsymetri cal
|, 4- bi s(hal onet hyl ) benzene nononer is believed to
i nfluence subsequent pol %@ rization steps. The
<]

[l nat Thegpalnpiged dernipda hee formadaullamah ba drepatedity polymerlzmg

RO S0 g b SSVER RS 0% e
skiledini the aft] ith @8 fot eaghple) (Y Ghicts edrtdgedtion dofferdsii®on (Journal

regul ar head-to-tail pat hvva however, the efficienc
0J6f° obmer rsubat ddd99®-4:al33 p’(ﬂ"f?);élhfﬁ Z\H!ttlérremigﬂnb@refa hetal
h
(R0 SRRRAGYCRsh 131 RoPa e hio B A IR AR 8h, iyt Ratmbe, in

the BRithe reaetiomn |l ter2pitbalalacivale @1&2@ H\ﬁ%@cﬁedﬂ{w&h &E@Q@hen}ﬂl $hosphonium

58] Mnoners that may, be used to prepare

Saé“o?fy%gr”sblé@@&rﬂmﬁ@y]tﬂéﬁnﬁ@ﬁﬂﬂfé’apvwtb@é’fﬁﬁeﬁﬁm @& dtert-butoxide to

g%ﬁgag%ﬁ%gg A 90@1{(#79 233 a%ﬂk?é"ﬁf 8&1{11'3 [‘ExanE né%@%x%ﬂu&% bya

Wittig- teact{dor omplogingysujtatdy (mpddifisd ﬂénmzlwe oﬂ aarep}ﬂlﬁala/leaayde and a

A R SHAb DASH POMR DS YBF ot | on of o her

sui tabl e nononers is described in WD 99/ 21936, which
[00i55T | ogBe WRiibegtib®tars Hﬁ'&SPleliﬁlﬁnéw KRR arPhveRdgé! molecular

substituted 1,4- bis(hal onethyl)benzene derivati ves,

weight ajgbowioll) ¢y 3@|gsam therGélels metitods potpmbrsditlo fverage rnglecular
iyl i 50 STEL TR ST e A e

uralecstdoddiyra pc&scui diiilibegl ip thheyare h@lﬂ’fﬁgﬂebﬂaﬁ@lﬁ@hﬁﬁi&ﬂs&fﬂe referable for
Cat ec

cordin sche ustr n. FIG 3,
wai‘éc“?% P%‘?O & qq"Ear %}Wha tf 8tthe J%‘i“bh?aa éleeﬂ drlvmg an
elwumﬂhescenﬁmld@rc%ﬁﬁﬁﬁ%@ﬁLﬁnbase which resulted in
1, 2- bis(3 -nethyl butoxy)benzene with a yield 61%

Incorporatlon of two al kos% chains into the PPV
[0866b e ke fg “spnamer” inhibe glgh

thg é)&fg'ﬁ[lﬁmdlmtﬁang' S@'&g& %%)%8&{1 %9'\'\% rgl}glnat Vﬂase—medlated

ve 4

elmlbﬁmmmfmerqalmmhomgh frging L@blsmhbnwtm)wﬁz@@nm@mnple by
boroni ¢ .acid through Suzuki

| |
POLSSILE 1§ ?{50%1&‘? oTEe X%{:}’[%gganéqﬂéﬁﬂeaisw 1y DObABIASS dnte gnolymer

th#still contams chlorine in the main ch A d £ i -
4", 5 -bis(3"-net hyl but oxy)alg “brono) peﬁg]ﬁﬂen} s bas[e may then

remave i fosuthstrireanrsod pplysogh trprod g el f&eomsetczdm@@ tzﬁﬂ'anced
Mgzz%rzals((ﬂooé, 1£»4§5.3 - net hyl but oxy) - 2' - br ond) phenyl - 8

[0057]  Which chlorine atom is eliminated by the first equivalent of the base in'a
nonsymmetrical 1,4-bis(halomethyl)benzene monomer is believed to influence
subsequent polymerization steps. The dominating influence between regnlar head-to-
tail polymerization is thought to arise from the chlorine atom. The steric and electronic
effects of the chlorine atom can lead to high selectivity for the regular head-to-tail
pathway, however, the efficiency of the regular head-to-tail polymerization may be
decreased by certain bulky side groups that sterically interfere with regular head-to-tail
polymerization (Becker et al 2000, Advanced Materials (2000), 12: 42).
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di acet oxy- p-xyl ene first by N-bronosuccini m de (NBS)
brom nati on and then esterifcatign by potassi um
wa@ec®wbasws79 n acetic acid to give a total yield pET/AQ204/000359
Anot her alternative approach to achieve this
functional group transfer is to oxidize the p-xylene
ound to di-acid conpound then followed by

(0088, | 1 Moromets, thahwiy GIRGIo SrEnars pelyuptsi #gordéngct Gumula 1
ﬁ%ﬂ%ﬁ%&ﬁ&ﬂiﬂg% rn?e‘?l#h%g écrﬁn\% rﬁt}reazﬁp n?%r examppeg US 6,368,732

dﬁhcfdsemﬁ Qﬂé’tﬁd&t}l bf &[h(lilﬂgfteﬁyﬁqbﬁt ofel - H’@H@Hbﬁwﬂlyl) 2~ hen %)benzene
| ncor poraﬁmg respectively with ver%( h yield
By Whei dayr Qgpdiserayio e RFFRATe theePABmEtsi byt yiebeﬂogena’uon
[ ti S r C h X
Cé*?%&%ﬁ%% i EHEBEHAIES Sor Gb 8L ORIl K EeRERIOY wo
9643211934, fwhnaln ndrsnlosés mbthodsyfdr eynthestnd a mntbenbf fryt hiteited 1,4-

OB R e oY S R0 ~bick dercabenmethods of
nPkinot 511315' %f@(ﬁa@&het z&&&% | BorfVa¥ivdd T tOAN%ﬁétﬂ/eéﬁl 'tggve 1,4-

f1 brous’ polyrers. oners t at nmay be use
bisGihjoremsthabed(adyigenzanef darivatives| hndmlymbeesphmgapdglmbgs may be

anal o t hods 005 The d ogenati.o .
SRR AP O R RSB A B BRI ¢ ML S Bl liiDed
WEkCRmSthp &S 1 b%iﬁféieaﬁ ethifY] i€ YRIPRERNCPO AB:Ek Which resulted in 1,2-
t er - but oxi in the presence of about one

b@éﬁnm%thﬂhtltow)b@ﬂ@nb asth a gaelil b 10helngerporatine ofrtwoualkaory chains

o8 PSR RURLAS Bl (AR B oy T
diethier thapolefiakageoatiiatal wilndensias itogive aatbis@-maRgdbutoxy)-1,2-
sol vent s prefera have a solvent polarity

th b :
i %%elﬁr wih é‘é&heYlelflhgl%g fpseme Copppynchyay SPplghwith p-xylene
b&r$ﬁ¥5)mlm&iagﬂt8&9h%é&%n BN }ﬂgﬁ %EB {33%216) @gﬁ(ﬁdgéﬁ%shﬁxted 2-

hat of water (Wessling, (1985),
(47 2 BEY37- {Iﬁﬁﬁﬂjﬁtﬂx}@r@r-bm@hhﬂnwbn-myh:nth’ﬂalamnmlblsﬂuted p»xylene

SRR S e Ak 3R SRy RS oS-

diacRedy ey tene Stiadti b i Na'broﬁ@@lﬁkkﬁﬁidb by erorkifigtion and then
nmononer s_descri bed above may be prepared in a simlar

esteEHifation $tpﬁqu§ﬁﬁn(?&Fta@dBdF§ﬁiﬁe‘?°ld eee s bl we&bpw%eAnother
altePn e Gl ? fodéh &E Elﬂﬂg cﬁ&’ie{( %%d Oc%ng For §10 d%?&l?érﬁle pexylene

units o the copo ymer obeys trstic
caamgbuind ¢b uhkamda:onmdndrtkmpfollwed by "eRarificationofihéry amther Suzuki

erstoaco ch the probability
oqup1iGF Fige o POREPRAUEH Pebtheeansibes HymaiG Hne of Methoy pheny
plfiBudBRAkiyiphenyl, p-fluorophenyl and phenyl itself have been incorporated

respectively with very high yield (>90%). These aromatic groups may enhance the
solubility of the resulting polymers. After reduction of the acetoxy group to hydroxy
group, the monomers were obtained by chlorification of the hydroxy! compounds with
thionyl chloride. The polymers then were prepared through dehalogenation
condensation reaction in the presence of potassium ferz-butoxide in dry THF to yield
yellow fibrous polymers. Monomers that may be used to prepare polymers according

to formula II may be prepared by analogous methods.
[0059] The dehalogenation condensation reaction may proceed in the presence of
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i ndependent of the nature of the adjacent units. An
exanpl e of preparing poly[2-(2'- phenyl-4
WQ 2006l045(8" - net hyl but oxy) ) phenyl - 1, 4- phenyl enBCT/SG2004/000359
vi nyl ene-co-9, 9-di hexyl -2, 7~ fl uorenyl ene vi nyl ene] by
co-pol ymeri zation of 2-(4',5'-bis(3"-nethyl butoxy)-2'-
aghern%q’\g%gny%‘hg\' -?ii chl oro-"-xyl ene and )
, SRCHE I Or DR Ay For examplen eippsivm er-eyfexide, o1 inutherpresetce of

ab@ut_'%'n@pqﬁ‘ival@ﬁ oHithd ba@@ a@@xpﬁlre%ﬂtori%g g?ecﬁ#s'o“' SJ??E@R;&QW&OS et al,

variation of the feed ratio o CO- o

(19890 Rudvat Prep 30€1):60Fer types of nononers, such as, for

exanpl e, substituted or unsubstituted phenyl ene
I

h A bst i d bst i d, thi
) eI B BN ST et
rdbciid, @R theb RIvEALY &)?éfer@f)lg llﬂzé' BSbivett olﬁﬂ;mn‘ét?;eagvﬁﬁh Yot Beater than

V|n¥lene can be used to produce cop
theé of iswhygrofusan (BAEL tSobehcpdaritythey beldsierreted relative to that of

IRl 0 O 2o S NBfiBiemohout d be el ectron |

deficient segnment. For exanple, if the conononer is

[006dh0° upabdn skikel idﬁlitﬁéz@%hlﬂl)ﬁpbﬁé&?a@é"ﬁat Whé&e 8§ Hb{ 2R general
I ned bandgaps and ener gy

copol ypers coul d_have wel | de
fqrg@@xp sfre b'%‘ﬂdvglr WO tqqer; statisticat jandofandp copplymerserStatistical
U I : A e, orange , . ..
OGS e O B KRB aR ke T2 b e i similar
mawps! y fidtatigizdl WophlytReeefenxyo 2 (Spolynfer iliwiéthYhe sequential

d1gt?{t;é{l(?{});§vﬁg Lrll‘(ﬂglblsﬂ%ﬁg ﬁl&g‘?&e tgg %é;go?}?lgéregb%%ls glgown statistical laws, and
inblugéch kpiderédpslynen 2Ry ' b in whi
mt he resul ti ggd%o%?yrrer gdorrr%-)? 8%‘29%15{536%9% g,gs g&ﬁé?ﬁ%&’s“’hw}l
thg msolebiliy 1A dindingcp 8 Ioanathericannit af eny gianpdie dythe chain is
- i3 0] t elunmi nescence spectra of pol yner
et B9 e AR o HTBESHERGE, " RR o hnfto Rz
pheoyled rfs-di s(Fhmetaiiiteny ) Phetl114-ghong Rek | ﬂﬁy]@%’dc@@ﬂ—dﬁhexyl&,?»
ﬂerr%)l ed tok%rsfﬁ%re pol y(het eroaryl enevi nyl gne)
BOTYRErs YBY FornolymigrEation oft 2-@astbise-muhpibaioxy)-2'-
He Ly’ ol bi UR.all.ached .
Pa?ﬁ%%g%-(wagikﬁ%% of t%hl’?e d:tz’?odggg ehlgg{ry?%% %ﬁ%ﬁ' WORe 1
- illpgiratnddn KlGc HbAs avill\We tahparentde iarsgilled ipetsen), tapiagiowy of the feed ratio

| or the introductiop of a bul ky group
, ofgl?ér {%@Hﬁ&%%ré :3? Imocﬁrplogaq%))lgﬁ)g ghga %I)fpss pﬂ@p%%ggs,tsw as, for example,
subdtituted @nayselstiigad phenylenk | viRALMTRUbARGE® br Unsti¥fituted thienyl

.di.(hal gnet hyl ) het er oaryl ene ‘cont ai ni ng nononers tuhat'
vinydoniey gibsuted: ¢ wisebsiteed BYydidens Gaylens; substituted-of msubstituted

cafRb19bdR b t -pol er | enev| nﬁeen .

back one%g?’pe?‘pr i g)el \géggoﬁ)'prp %{Jsdgg tchoﬁgllr;{ e@n@@h‘n %‘ﬁ%) optical
clagtronis or Mbehdebsred prapektiendrde Exagletone monomer could be electron rich
segment and another monomer could be electron deficient segment. For example, if the
comonomer is cyano substituted dihalomethylbenzene, the resulting copolymers could
have well defined bandgaps and energy levels by varying the feed ratio of the two
monomers. If electroluminescent polymers with more orange emission are desired,
PPV-monomer derivatives may be copolymerized with (2-methoxy-5(3°,7’-dimethyl
octyloxy-1,4 bis(chloromethyl)benzene) or 2-methoxy-5-(2’-ethylhexyloxy -1,4-
bis(chloromethyl)benzene. The optical properties of the resulting copolymers may be
determined by methods known to those skilled in the art, for example by obtaining the
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pol ymers have been described (Lee et al. (2003)

Macronol Rapid Commun 24: 522-26). In various
weredvosigsent s, the polynmerization is effected i PCEHRG2004/000359

organi c solvent having a polarity equal to or greater

than that of THF, and in specific enbodinents, the

gol meri zaton of the heteroaryl-nmononer derivative is
pestbhistiesscenee Fpiirapd pobyxmnpiletjiond o2 fibgsii val ents of a I M

tert-butoxi de base nmay be added to 2, 5-

iS4 hal hyl i ophenyl derivatives in .at a.l ow
I8 o 4F STt o o BAADN o EhialBh riigien By Yl ealiion My be
emloyed @ ppasusdll (helRaiBehel iy lcR8)hoIORRRT ¥ HFRURVE wherein at

hours. The presence of a 3' aryl group is expected to
lgagioRneamenpnesy s sbpulky wravpasuobias angtmhﬁéwl &raup, attasbedjet the 3-

' . g o . . ¢ Fo
e R e A
td 41 paktionlss itheory, ghe inrodichagadullty g@ep at thal3. pds{tdRas kxpected
Macr onol Rapid pmun 24: 522- 262?. [[0063] The {gol ymers
o RS a Peor SFEHAYa 1f migadw-§lod pebmerrigaties fof  the
 REHTE WS LR SR Tl 0B AL

paymetsnaivoramdh fibv dnbeeetaind embodibentse ise pblg(tetdbdylenevinylene)
preci ated by a

01/62716; U 458, 909) . wi.ll. be a
SRR b AR R B kS 6o e Prv-
bdskd gél%w%aﬁf@ heoB dedelibe (16818 b (2003) MuPOhSBRYSd \(@YBun 24:

(300) conprising one or nore el ectrolum nescent
5PotYndn yampuspushadinettsdkapeymetization dneffevtaskini angprganic solvent

SR 8hu1 30 e BB b RBESE B, 35855 A Emens,

panaeezatmdoft the hertdapdanomyned dedennsiit edfe@dd & THPPPSL example,
%330), ghl ch may be transparent, sem -transparent or

2.8 r SEIVALBH . Ohs anolMd I5E-Ttddest b8t binay pes s@dded to 2.5-
. - r . Q r

Ay DR dr AT RS ATERT A PRAREPLARE TR ghBle, abou

—1t5r ¥yspwr thet solgam gtadeeilyphratdt tooroohn asrspeugtere owdres thoade The
may bedi sposed on.a transparent, sem -1ransparent or .

PO T CHBB0 14 AP AICL Brednis (e BERse HRL Gt PRdbonganse will

urld8rgh 2ANTRBERMA! olinfiRAHion! TeARR WG this Ufeb AL Y€ GRN 2O fnfy be

di sposed on a transparent sem -transparent or
greaterribanibe effesiupipbe elkyiripl growrdindoscdon licha kA y(E1063) Macromol

Ra';kag&{»%ﬁmg’%?%?(% are not depicted to scale. [0064]‘

-ranspar; Sem -transparent or translucent
support (330) may be rigid, for exanple quartz or

'[0063ks, The polymdre dfl fexiiilhel polfymmila AT Shd)s beage. candidates for -

poEIXrgeqmgﬁ? er(r)iItting devices (PLED) applications. Methods of constructing polymer
light emitting devices are known and have been described elsewhere (WO 01/62716;
US 6,458,909). As will be appreciated by a skilled person, generally, and with
reference to Figures 5A and 5B, PLEDs consist of an emissive layer (300) comprising
one or more electroluminescent polymers disposed between an eleciron injecting
cathode (310) and a hole injecting electrode anode (320). In certain embodiments, one
or more of the anode and the cathode may be deposited on a support (330), which may
be transparent, semi-transparent or translucent. As would be understood by a person
skilled in the art, the anode or the cathode may be transparent, semi-transparent or
translucent, and the transparent, semi-transparent or translucent electrode may be
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flexi ble transparent sem -transparent or translucent

supports include, but are not limted to, polyimdes,
w@odoghetsraf | uor oet hyl enes, pol yet hyl ene t er ephe¢EbG2004/000359

pol yol ef i ns such as pol ypropyl ene and pol yet hyl ene,

pol yam des, polyacrylonitrile and polyacrionitrile,

polynethacrylonltrlle pol ystyrenes, polyvinyl

dispesse | ere, 2 AFASHACERSr iSAA-GANSPATRiners trenrpedls support.  In certain

BbHIER Al USRS M SRt { IR0 o d et GO R BB e dRBosed

si’l'ver

on A diangpatenod Xelﬁﬁetrz(nlsﬂ'z@nt dr Hanslacap@kdpport! ahk Yhisktiebabf Bie ddyers in
an anode due to its_high transparency and el ectri cal

Figgrraadiand; Hare pat depicteslie sedlpodi ment s, the anode (320)

may be provided on the transparent serri -transparent or

[dﬁ?ﬂs' 4HE Ban Pe?x? (e %%Q%pamﬁt W%&Eﬂ?ﬁé%@ﬁ%%@ lgﬁ]z@rbte rigid,

as vacu m evapor at | spu
fov apempled@potzi dri glass, or :mdy0b6 Glexibie pelyhesit \sebitaysr BxadPles of

ovided as a filmon the anode by known .
e ppe R <l ST RUSh AR SPPORG OB are ngs tgited
toC P&tk infides, %%étfh@luofﬂeﬁi’y%@@‘ﬁé‘l}%ﬂﬁ@%' t&QPhtgﬁlgi;éHrﬁol%loleﬁns such

coafi ng, bar coati ng, r ol coat | ng,
asgiobyreopitleneandsyod pephyderset pnlg’amm;es,emiy@rylmmrdg and pebyacnomtnle

pigb g piyitsfis. ety R} B e o P Rised paymprs such

ashagyté@rdfiibfletgssmeof about 30 nrn to about 200 nm nore
preferably a thickness of about 60 nmto about 150 nm

§ gl; pre abI y a . thickness of about 60 nmto
[098 © apgHe A28k ey dg % iR i gfugald pe sy or more preferably

m@nQHftﬁGﬂu@E E(fl’ﬁ@)/\’ tﬁ'@???ﬂaﬁ cuiai?ﬁ' LiHablengs Safzozinotdg Cdue to its high

resulting film by, exanpl'e, control
tragigpagericyrand tlecwimel cmgdmtxvuﬂye Imnmum$$nﬂ»bdmﬂaats the anode (320) may

eI ectrql um nescen 67] The at hode

bR, 5 R D REae o YRR pr grsicedy 1Sgpeott (330) by
métA6dsUgioRa, infthd a@Xuop |a§ vachﬁhi fpofdibs,| spiterBAsiaHeHRal vapour
~ 1 ndi,um alumnum ytterbium an alumrumllthlumalloy

deﬁ?“'%oﬂmgney um silver alloy, such as, for exanple an
all oy wherein the atomc ratio of magnesi umto silver

' [Oﬁﬁﬁ]abo?ﬁe éigxsngé %616?’] %]nllag%)e providdl ald Mﬂ{e n%ﬁ% 86 known -

atdmic ratio o allum num’i's out
soluion [soatingDieBhrli Qs Iuoh a$, fat cxa(lﬁ;ﬁlézspnOcoatmg, @qsphg,ﬁknyﬁogravure

2(4): 335- 338 a_et al 04 nt h, Met .

co%ﬁx}g g{avgfe ?%B&G})agﬁmtwg, %}éf)coz%l&g,(\zlr%})ar %gsxg, c%gé:z)atmg, spray
: co@t@ﬁgh eteer Sliing B x dFriMirRy bﬁ?éi p@lﬂtlﬁ@@f ﬁ)ﬁj&ﬁhﬂﬁné AYR resulting
- (300) by nmethods known in the art, such -as vacuum

eleéggb:@ﬂmsp@ﬁ polymer film preferably has a thickness of about 30 nm to about
200 nm, more preferably a thickness of about 60 nm to about 150 nm and most
preferably a thickness of about 60 nm to about 120 nm. A skilled person would readily
appreciate how to control the thickness of the resulting film by, for example,

controlling the duration of coating or the amounts of the electroluminescent polymer.

[0067] The cathode (310) may be a low work function metal or metal alloy,
including, for example, barium, calcium, magnesium, indium, aluminum, ytterbium, an
aluminum:lithium alloy, or a magnesium:silver alloy, such as, for example an alloy
wherein the atomic ratio of magnesium to silver is about 10:1 (US 6,791,129) or an

alloy where the atomic ratio of lithium to aluminum is about 0.1:100 to about 0.3:100
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sputtering or chem cal vapour deposition. When barium
or calciumis selected as the cathode (310), it may be
w@odwantemgeous to further cover the barium or ceCT/SGI04/000359
| ayer with a protective |ayer, for exanple an epoxy or
inert nmetal, for exanple silver. [0068] The PLED may
further contain one or nore conpounds that inprove the
(Khaegd- (2002cCimgdepidPios. HApde338; dthe poalt(2004) drii Measi43(1):
of _hol e | ectrons, Thes dditional |ayers may .
sF s G shicier 1o0S) Grdhatts aipie{ BHEfrRyrbe pemted on
f LhGkis0e¥yeP (30 Pid Heft 1s0th hay i
o) RS0 ) o R e 0 e P S,
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i.nj ect |l ayers include, for anpl e, ~aronatic .
caode L) b sDe R GERYS A8 B BYerhE ARER T GRgalcium Tayer
PRPYEL 1apd RRkLAYAD LA RRineinthéthNeste le silver.
nggla?-?& 4~et ﬁg{}enedi oxlf/}t hi g%)ﬁ(gne 1or pol y- 3’621({:1mp © suver

et hyl enedi oxyt hi ophene doped with .
[Qﬂﬁf!i( stﬂﬁeﬂe‘é@llﬁ@hﬁt@)ﬁ CPEDOINPSE)morgirempoyedsi thahohprove the

iniection | aygrs mm e deposited..on t anode b
e ire g e e opSHoRoPhiafingP S "Bo/Bh Shcei@irops. These
add@érial BrySfs thiKin®irow the kéite L) 08BinodefBlcRatY 6Npower efficiency

tunneling | ayer may be di sposed. between

350 h
oL IHEIL  Pelytl TISODY leGHIS Ty BriBrosidoqeaveen the anode (320)
o] 351 8L SSCROD) POLURR RuBflBenGRR00RABI0N ncthl, o
en ro abl e S"TOr an

ance el ec Imnjection. Suit materi a
exaingdd, r aronfationedriiarg hraipes, OA50nylcadhamde, qhowmcrddarp! @rphyrins,
Li F, parylene and . MgF . Th | eciron tuynneling | ayer
pithefos RiFS he RABRBUREL A BYV BRI e BBEtopBinoax gl BoLY-3:4-
etHf\EHé&i%yS@H@ﬁﬁénb <ae§ed Wi 9&1@@&@@%@&) gmmtrtmswmlé @fganic
e 0) may be

ectron transport |ayer i sposed between
halé énjeqtiondpyass Iy die depodted andhe Aeods| ycmetdads kmyvean imthe art, for

| . 0). Suitabl i al
oA ol e SERRRERIAPRYY - on”t Bnspor . rayer

i ncl ude, for exanple, alum num
[006DF ( 8-Ahy eleaxyr innelrignkayer (350) may be disposed between the emissive:

la§e~ré§ﬁ&lc&gg$él§{g|(gle (og p}oger %légtlrjofl%!nf hsecryl{ e;élyme-rs and the cathode (310) .

tolonBaReReNER ahietidn) t Sitibld matthRs Yor anléleARRZiuhdazaLE) (350) |
(TPBI'). [0071] FIG 5A depicts a single |ayer '
inglude tfonexammesoEnparpens ard MEF G TR lerdion durnelingnkdyer (350) may |

| aver. el | a0 devi ce. killed i
b ST ey P ER, AR B o B BRI e cent

device nmay omt one or nore of the electron tunneling
[00ZQEr An electron injection and/or electron transport layer (360) may be disposed

between the emissive layer (300) and the electron tunneling layer (350) or the cathode
(310). Suitable materials for the electron injection/electron transport layer include, for
example, aluminum tris(8-hydroxyquinoline), 2~(4-biphenyl)-5Q(4-tert—butylphenyl)—
1,3,4,0xadiazole, or 2,2°27-(1,3,5-benzenetriyl)tris-{1-phenyl-1H-benzimidazole]
(TPBI).

[0071] FIG. 5A depicts a single layer electroluminescent device. FIG. 5B depicts
a multi layer electroluminescent device. A person skilled in the art would appreciate
that an electroluminescent device may omit one or more of the electron tunneling layer

(350), the electron injection/electron transport layer (360), the hole injecting layer (340)
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(350), the electron injection/electron transport | ayer
(360), the hole injecting |layer (340)and the support

w@ 3®ep495and FI G 5A and 5B are not intended toPCT/AG2004/000359
the invention to a device containing all of the
depicted layers. [0072] Polyner light emtting devices
according to one enbodi nent of the invention have been

apd ghe; RPEH (339) rapdt 6. §AsandSFearepot niended 4 limftghe invention to a
1.5 L r cand, PEDQL: PSS as the hol e injection
d %%éé&%@ég Offﬁ%e %ﬁgggﬁ%eés'cal cium as the cat hode.

Bet ween the cathode and emtting layer, a thin
[@0Z2]t r orPdlymaellighy eindyify deivRs issthiding b Y SeHRBEed of the
.to enhance electron injectiaon. Polyners containing

iy eRUTHBARS JisER yRbrigatsd pistng ihe diselosask atmmpnp|as Hemgmithing layer and

t |ubi Lity i
PR P OB ) 1048 MBS BB Ly L e o
Bg_‘ﬁirepnﬂle wﬁhdﬁem#ﬂ;en?ﬂﬁeg Ydyeq ;afthm%lmdﬁhfi‘nrﬁﬂidg ll@hﬁgdiﬁprising LiF
- net.hoxyphenyl , p-tri fl.uoromet enyl an
M3y eﬂ%‘{%ﬂﬁsn%ﬂlawy‘f}ﬁ%f%l %ie@ﬂal?-e%?iym@eéhgon&%pg grethoxyphenyl
gRupE %ﬁuﬁﬁ%ﬁdneas%zg%é%gi Qx{f_ﬁﬁ‘-?]uéx%?h&@l #é%@ls t@l}l/é\ié%ﬁ%&%? Kolubility in

around 540 nm e curfrent
toflweme tand dewbnsstagat i gher efftogmmsy thanaf polymer with only phenyl groups on
| TQ, PEDQOTr PSS/ Pol r/ Li F/.Cal Ag, PLEDs nprj si ng :
e TERENS ¢ e@-&%&&%ﬁ& Driliepeaeihyipsng| AR frffuorophenyl
péigRgtstare Sfced 1ighFEMRRIEDKHIS h PBaPRLYEIBIP oPSYRR 505 nm with a side
increasing at an electric intensity of approximately
pepk agoundeH@m. The remmi ning pol yners all had roughly
simlar profiles with the polymers ranked according to
dorah re nsj t ,an el i ¢ 1Nt ensi great er
OO okt Rl Ve f ), £, Tl | 88 SRR DLEGREL or
ITO/PEPOITYRES/Palynde/LA0 Ca/ ALOBLEDSs colmerigiap yobmserhado t5hie depicted

N T I S N A
eléctfiD QhtéABEy 81 apABAmhflyBe M 20( R Y MBle ?e)mainin% %g?ﬁﬁer;_ RE had

hi ghest brightness of the devices made wth se
royghly pipdar profiles avitidberpolymies ragkechatordieg toathpimemrent density at
: i ci Vi £ O li-bkerent .| i emtti
oL i Gt SR Sl SN E" ST 29 oty
3 EoGmezR. AtGO xoffoVmiighe polgmersdrmdnid follo@thd diir@ABEensities: 135

| uizsh- 200 th d |
Y QST OR: SHIBAR HBRYITBF | Gt BACTE (Rekames 2Prfpfiom”

(BB 8)d 1ARAEH ToilELG) 7) and the maxinmum current .
efficiency is 2.3 cd/A (FI'G 8). The turn on electric

fields of the devices are :
[0074]  The highest brightness of the devices made with these polymeis is 2694

cd/m® (FIG. 6) and the maximum current efficiency for the different light emitting
polymer devices ranged from 1.3 cd/A to 5.1 cd/A. (FIG. 7). The copolymer also
demonstrated intense bluish-green emission in the same device configuration. The
highest brightness of the copolymer device is 1490 cd/m* (FIG. 7) and the maximum
current efficiency is 2.3 cd/A (FIG. 8). The turn on electric fields of the devices are
about 30 MV/m.

[0075]  The electroluminescent devices described herein may be useful in a number
of applications, including displays, liquid crystal display backlights and other lighting

applications,
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about 30 MW/ m [0075] The el ectrol um nescent devices
descri bed herein may be useful in a nunber of

W@ pwbioewrd ons, including displays, |iquid crysPel/SG2004/000359
di spl ay backlights and other Iighting
applications.[0076] Al docunents referred to herein
are fully incorporated by reference. [0077] Al though
[G@f6lou sAﬁ Wpeherinreferd to hereinare ftllydncaperaiil bylrofeemce.
herei n, many adaptations and nodifications may be nade

071, omiio B AR phBfbRIS oLk BuBTRR MRS ey, many
ad4pitatios cindndidificaddrisomgy ibRCIEEe viitheh ShEDSEdpeUST e Bfvention in

kno equi.val ents for any aspect of the invention in
ae%g;w% IVithc Hieetainmen gensrel osedsei of thasssskilled an ithis tate  Such

: t [ . Lentifi r used
iRl irthide BE BARLUAT U SELRR (oo, RS, frngegr e
investi@f imiodlenapyachicvt |the Bamb el ir0fubishinGallyn ViRNkARE way. All
upl.ess defined. otherw se. [0078] The word "conprising”
technigal ogd, SCIgRtfl, dfmsnbred et bayvghibe aspmeamepning as commonly

uﬁd]:!g'it&ﬂi 9L o otf_rkﬁ'dﬂgfya§lﬁrlllinn fﬂeugfl'tn& i tinWkioh] WhieGf defined
to". The follow ng exanples are illTustrative of

otharvwistys aspects of the invention, and do not linmt the
broad aspects of the invention as disclosed herein.

L [ lo.Exanpl e 1: Preparation of .1 2-bis .
IO RY B Dok ) SBBERAL | Soabte A <Rl SPPRrds G chprantlly
edudvaldnd t@ thd pRlasdTbinlutiing 16& #vt 1Rhittt oaDhe Y@ﬁmﬁh%‘é&éﬁn les are
.added to a stirred solution of KOH (35.07 g, 0.63 rm]i))
illupiragiyg ofvaripuscaspeaiort the invertian anghde aetUinit thenkroad aspetts of the
- 1 § i d for 1 h. A solution of
‘“g?ﬁéi?t“ﬁ%d u}t%;?& el de (113.25 g, 0.75 nol) in 50 m of

et hanol was added dropw se. The reaction m xture was

EXOMPRKES overni ght. Ethanol was renoved by rotary
evaporation and the reaction mxture was partitioned

J dj t | ution.
(o7 oL xihabie LGB RG] PR PR R B
obt ai ned by reduced 'pressure distillation to get 38.2
[0980] 2- A s @ionneft dagcholt(@X$} lre 026 nrolf Gil W0 mNYRethpRDwas slowly

ad&éé) :90 %@ggggfgé% QP {(%T? 5.3(578 g,_ (g‘;zggymodf) 315395_04in?%% et taﬁol at robm

.temperature. The reaction mixture was stirred for 1 h. A solution of 3-methylbutyl
bromide .(113.25 g, 0.75 mol) in 50 ml of ethanol was added dropwise. The reaction
mixture was refluxed overnight. Ethanol was removed by rotary evaporaﬁon and the
reaction mixture wa‘sﬁartitioned between ethyl acetate and sodium carbonate solution.
After drying over sodium sulfate, the product was obtained by reduced pressure -
distillation to get 38.2 g 1,2-bis(3’-methylbutoxy)benzene (61%). NMR (ppm) (400
MHz, CDCl3): 6 6.914 (s, 4H), 4.059-4.025 (t, 4H), 1.895 — 1.861 (m, 2H), 1.757 —
1.707 (m, 4H), 0.993 — 0.976 (m, 12H).

[0081] Example 2: Preparation of 4,5-bis(3’-methylbutoxy)-1,2-dibromobenzene

[0082] A solution of bromine (15.3 g, 96 mmol) in 100 ml of glacial acetic acid

was added to a solution of 1,2-bis(3’-methylbutoxy)benzene (10.00 g, 40 mmol) in 300

ml of a mixture of methanol and chloroform at 0 °C. The reaction mixture was stirred
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1.707 (m 4H), 0.993 - 0.976 (m 12H). [0081] Exanple
2: Preparation of
wad2®6lois(B' - net byl but oxy) - |, 2- di br or nobenzene POD8R}004000359
solution of bromne (15.3 g, 96 nmol) in 100 m of
gl aci al aceti c acid was added to a solution of

I,é-b r%thylbuto )benzene (10.00 g, 40 nmol) in
faop b elfwa if a8 ebagifTedrby rrddibionain sod o carbonate £10%, 2L) and

cgﬁamﬁ?%}&ea%mgam %H]Xt i \21%)3) mt%n feg];g%m%saﬁgrﬁfgﬁw were
vs(a@lﬁb% wﬁﬁ-)wz@é}d@@@tn'il%@@?gnd\”dfléh g{f&ha{n% 8ieGs Qﬁ@ gn\/\f%il%té%en the

The conbi ned organic | ayers vve e was

sqla@ré was 2000vedd ()nhEQI)otaarly dvaimrm ﬁm&émdﬂiﬁ;wdsr @ki&ieﬁi(lﬁﬂ dilida gel flash
t nt r n r
SR IR T IR C LA
d
nfeth@mt&@bggmgﬁg{x&&%gwgg r{y%ﬂg%;‘% SR Uph KRRV c‘ﬂ?:b) 5
7086 thdems B72 ik, drﬁﬁbe—n]z&ne(n(l YiFB), 0.796%)1. 69%43 4I—Dé 0.998

TEM&?NHZ CDC3) : d 7.086 (s, 2H), 4.006-

%?9 IPI) )-864 - 1.831 (m 2H), 1.741 - 1.691(m 4H)
0.998 -0.971 (m 12H). [0083] Exanple 3: Preparation
[00832- ( £xampldB sk {)arﬁi%m P ‘leﬂ}sg.ﬁ Q{h&oﬂﬁ}cg%z Y. Ibrorno)phenyl-

[/ ?-xylene [0084] 1n an argon fl
PFYGRRI- bot t om flask, a mixture of /?-xyl ene boronic

acid (4.8 g, 30 nnDI) 12. 24 g (30 mmol ) of

b -
[Otég?]r alklﬁggt r (hl; o%%?eﬁ%) o%n goigmb%eqé(e)%%wmfﬁ OfZJF?/IXy lene
besondé amidc@ErHgnad enmn]@l, POt% g1|(3ofmlgai)m§w&’ §1Te¥}iylkﬁ1t@ox§"§ -1,2-
over r cooling down, it was extracte
d‘%‘){l}?g‘éfﬁ‘?%rﬁagg% é?"@k& pb\‘ié’é’i?é‘asmlw PBHMéma A0 o jo8aM sodium
cafboRhte FRANOS hﬂ'@f%ﬂlér@tﬁere IS aisaq lopept ov\@'?m Vgelg%q ing %gwn it

rotary evaporator, the residue was puri
wagetxtraoled rmtle lethyd dostitt ranexashed anth ﬁﬂ?@bﬁ’d (d&eél)ovtap magnesium

S“@I“g e@“ 1%%%9%55 qﬁ?trSSE’;?§'ed2°“ BOIAEY) CYARETRAT. fhegsidne wag potified by
sﬂ%%ei ch‘im( émfau &A@@eﬁéﬂé,an@f@i@ i (811)(7) éolﬁgfergg%é%r]ﬁ 8%(4’ 5.

‘ . 979 (s, |
beB 1712 thylbutepy-2"p rFgrnql)m hepyl-p- 354)6% {yioh85% )L NNIB. (ppan) 6460, MHz,

9 1 5 4: . Pre ar ation

R T T T,

2.39285,3@)az.et D 3 1&neg,

L é(ii ) o s?% H?re ><1¥9hy| bu?gg@)ﬁlem 1023 )0 962(m, 12H). 4
2 mol

A [Odg]’.ﬁnyl Ezliam;))( I4e ?’?epa?aﬁ%g of Q-(4’,5’-blsg3”—methy1butdiiy)~2"-bromo)phenyl'—.

a,0.’-diacetoxy-p-xylene

[0086] 2-(4’,5°-bis(3"-methylbutoxy)-2’-bromo)phenyl-p-xylene (0.86 g 2 mmol),v
N-bromosuccinimide (0.72 g, 4 mmol) and azo-isobutyronitrile (AIBN) (20 mg) in
benzene (5 ml) was heated at reflux for 2 h. After coéling down, the solvent was
removed and the mixture was partitioned between ethyl acetate and water. The organic
layer was dried over Na;SO, and the solvent was removed to give a brown oil
containing a mixture of brominated products. A mixture of the crude residue and
anhydrous potassium acetate (4 g) in glacial acetic acid (8 ml) was heated at reflux

overnight. After cooling, the mixture was partitioned between dichloromethane and
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j V-bronmosuccinimde (0.72 g, 4 nmmol) and

azo-isobutyronitrile (AIBN) (20 ng) in benzene (5 m)
woawolemred at reflux for 2 h. After cooling dpeERSGri€000359

sol vent was renoved and the m xture was partitioned

bet ween ethyl acetate and water. The organic |ayer was

dried over Na2SO4 and the sol vent was renpoved to give
vatesr Berorganic yert whndrg! wenNﬂtSQﬂndﬂhéaﬂdmnm atae demoved to gwe a

RPERE] S QB EbAng a gyth ofporharh B "t Uiyt was
pu\@ﬁed'ﬂ%&ilﬁ@h & coRitdnletuted &Fifhi }Q:Elbne M EHL,CP: 1 ND, offddD.46 g of 2-

m xture was partiti oned between dichl oronet’hane

(B Ermethibutsy xa brqrm)@ie%g,admae@owefxyMSm and (yield

RV PR CEOR0 801 bk B TR Ao A b e 1,

79&9@@@1{)%&8@@ i, @7856\/@81111) 89 9] 2@%‘ 5103 e %?9'. oW i1h) 4.884

hexane and to offer

(d> 1512.6i 16])34. Oﬁ%fth%b@t%éy; 938 énmrzmo? @h@(syBH) 2.042 (s, 2H), 1.911
-%&%1?“&0@?%9%3 Sl i o0 Ty 7 10" Ca, 3=, o,

7215(85IH)57118(S IH) 6.786 (s, IH),
[03181!51 @S:an@&b 5 OSEreﬁJdratldﬁJZoﬁ lzbd)l,,5’4b18(84-n(u£i:hylbutoxy)-2 -p-
J=12. %l))hG " 2H), 3.996-3.955 (m 2H)3 2.
methoxghenyjphgnyl- ‘{%*dleﬁtOX&Pﬁ?ﬂe 1.611 (m 6H), 1, 285 -
O 904(m 12H). [0087] Exanple 5: Preparation of

[()2)8@1l I aﬂ"hl%()ﬁ’ ﬂu@@d%%&@%d %o 1818'7%513 %%B&'&%ydf)él mmol of p-

phenyl ~a, a' -"di acet oxy-j >- xyl ene In an ar
mithgsynbanylwbomaickadid,u hd bd2t mnd) a§ 12-(43, 5 tebist AN Fmeﬂnfylbeﬂatoxy)-z’

erm(oblpheg n%ﬁtx??@geq ne n E:O : %g%eﬁa%s(&zpﬁe&]éhos%s} 18 mi 2M

sdANABHBHINY hndl 5 m@l bﬁﬁﬂ&e%)bve’re WHRINR 905¢ Mmlght After cooling
tetrakis(tri phenylt§1hosph| ne), 10 m 2M sodi um

daye, bib reasecxiragted eflay] acstatreand weashed piithy bunatang0did with
mgéﬂﬁ:glﬂhg%%ft‘atep‘%gﬁ (tjl%eos%llile gwgg ;@%rn% etd o\{\llaefc’ ﬁogﬁ(t r aglt&oer\%ophtke residue

ate an a

Wmigﬁleﬁedjhy silichaged . coltmem ehiﬂf&i Szﬁlﬂh\/lﬁﬁitbnél\/aﬁd rc&m\be@l Q{l té offer a
rotary_evaporator, the residue was purified i ca

Qoo Bl Db S I NN (A0 SR CPIsIs S 72961 2 (m.

4%7?1'% gf)i) 0;'.(%?7(&1 19, %%E z?égm,]%%é& &’f-ﬂ,l é‘?ﬁ’ﬂd =8.0,

2H), 6@72 (oh, 2038152 @H)H),6L. 91452(@5111},%2264 @I &, 4FH)3.761 (s, 3H), .

2965 ZJOP%( o357 58 oo bk e it ey
2,088 (s 27068 (s, 3H), 1.782-1.742 (m 6H)
[0b891 4- @x&%@le( m 6:12Hreparation  of  2-(4°,5°-bis(3”-methylbutoxy)-2:-p-

trifluoromethylphenyl)phenyi-a,o’ -diacetoxy-p-xylene

[0090] Inanargon flushed two neck round-bottom flask, a mixture of 4 mmol of p-
trifluoromethylphenyl boronic acid, 1.1 g (2 mmol) of 2-(4°,5’-bis(3”-methylbutoxy)-
2’-bromo)phenyl-o,0’-diacetoxy-p-xylene, 50 mg tetrakis(triphenylphosphine)
palladium, 10 ml 2M sodium carbonate and 150 ml of toluene were stirred at 90 °C
overnight. After cooling down, it was extracted with ethyl acetate and washed with
brine and dried with magnesium sulfate. Then the solvent was removed on a rotary

evaporator, the residue was purified by silica gel column eluted with hexane and
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[0089] Exanple 6: Preparation of
2-(4',5" -bis(3"-nethyl butoxy)-2'-ptrifluoronethyl pheny
wo »ooploeasyd - a, a' - di acet oxy-/'-xyl ene [0090] | nPEISGRIYELNO0359
flushed two neck round-bottomflask, a mxture of 4
nmol ofptrifluoronethylphenyl boronic acid, 1.1 g (2

) of 2-(475'- b|s§3 ~met hy”bu - oxy) -
Cg%b &) Inefen acolorlegs iletloldy, ygﬁ‘—ld()ﬂ()%/ﬁeNMR pm) (400 MHz,

ARIPER PR IR0 PD FRE 4BRT21S s 210,

7QQO@C1H%QT%£Q§“1H)N@8§(S eep! 5.08 Q‘x‘ﬂV"Q}D, 48%@91 ) 23‘79&1 1H)
acetate and washed bf'i ne” and ’

PP %éﬂ’eéﬂﬂbrﬁ Q4 Gsaiid), 11916& s, t3Hé, IsBﬂ)Gféﬁ& (msGHQmJGQ@cD 986 (t,

19 @ rotary evaporator, the residue was purified by

sd'i ca gel colum eluted wth hexane andCH2d 2 (2:3)

to offer a colorless oil (1.1 Ig, yield 90%9. NWR

[Q08d) ExQGpRiz, 7CDC|P8®ara§1d% 194)(33 Q\C]til’ gtﬁsg: rﬁé’@}ylb&oﬁﬁ% -p-

ﬂ‘%?f?%hﬁzg’ﬁyheﬂa?gmﬁéacem -PEYEREs, 2H)5 5. 039 (m 2H)
4.830 (d, IH), 4 779(d IH), 4 130-4.062 (m 4H) ,

082 By i Tl et

flgorplenyb' bapprs¢ Sacld,etlhlyl g)lﬂom@lely of 2-(4°, g’-blsl(3”-methylbutoxy) -2’-
SN BB it ALk et S,
10T M @odiﬁm“ca%@lateofirﬂf {500 %?@Mk rf%gﬁ/t@x%' s‘%!)n%g'aq 90t oVernight.

émeI)o 2-(4 ,5 -bis(3"-net
A @rmgyupm@wm -1tawas ewnaamét\mhwﬂi)& a«xqtdzte aed wathedgvith brine and dried

tr| h h pal | adi u 10 M 2M sodi um
Wit bl h AR B 5 ST, s Bued o7 e Bart evapprotr, the
resithed Waglbunﬁeﬂf ByesiliGOgd] icHBnAMRed bﬁthmar@(éﬂd@fggﬁz Y%]gjhto offer

et hyl acetate and washed with brine and drie

a pdeyirss Pl Al Qg vield 90Fhe NM épram) (460 MHa,sCDEINET. 3a|9r7a>.71 (m,

igi ﬁ‘ff féﬁﬂi? Z#%Z& @ Rﬁiﬁiﬂ%ﬁgé?%%%i é%‘i*g%’}; B it (m.
480D (d,el98), di751((BOLI), 4yi2staioB0 }gNB BRE) 3K Qi 31,

1859?853‘257(%2519 ﬁglgzﬂi%’?g%é&g 2111)(3 6. 882- Eb)sssm |

5054(m 2H), 4.802 (d, IH) '4.751 (d, IH),

“ ["69%]3? ]%x% 1e§STlPr%B§'}atw§ 08%34%? %%meo}(f’o%éggehyn@@ﬂ ‘

ﬂ%@h‘iﬁﬁt‘%‘ywﬂiﬁﬁ@ar ation of
2-(4',5' -bis(3"-methyl but oxy)-2'- rhenyl)rhenyl-

'[0094] Inan argon flushed two neck round-bottom flask, a mixture of 4 mmbféf
phenyl boronic acid, 1.1 g (2 rﬁmol) of 2-(4’,5"-bis(3”-methylbutoxy)-2’-
bromo)phenyl-a,0’~diacetoxy-p-xylene, 50 mg tetrakis(triphenylphosphine),‘ 10 ml 2M
sodium carbonate and 150 ml of toluene were stirred at 90 °C overnight. After cooling
down, it was extracted with ethyl acetate and washed with brine and dried with
magnesium sulfate. Then the solvenf was removed on a rotary evaporator, the residue
was purified by silica gel column eluted with hexane and CH,Cl, (1:1) to offer a
colorless oil (1.00g, yield 90%). NMR (ppm) (400 MHz, CDCl; 3): & 7.284-7.252 (m,
2H), 7.153 (s, 4H), 7.088 (s, 2H), 6.974 (s, 1H), 6.850 (s,1H), 5.054 (m, 2H), 4.802 (d,
1H), 4.734 (d, 1H), 4.110-4.060 (m, 4H), 2.080 (s, 3H), 1.972 (s, 3H), 1.886-1.767 (m,
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a, a' -di acetoxy-, p-xylene . . [0094] In an argon
flushed two neck round-bottomflask, a m xture of 4
wonws/oefs7phenyl boronic acid, 1.1 g (2 nmol) 0OPCT/SG2004/000359
2-(4',5" -bis(3"-nethyl but oxy)-2"-
br ono) phenyl ~a, a' ~di acet oxy~/ >- xyl ene, 50 ny
tetraki s(trl henyl phosphine), 10 mM 2M sodi um
68 bt g 150 m of toluene were stirred at 90 0OC

over ni ght After cooling down, it was extracted with

dgﬁe& umhgd Ff g? g m?ﬁ%ﬁgt #e sgfvegemwgdblls@be V%Htoéw 2"-p-

meﬁtoaypheﬁyla;p}mn@l—mu -dihlpdroxegi-dienewas purified by silica
gel colum eluted with hexane and CH 2 (1:1) to

[(8;1?(93 I\/% solspen Bes 6882 §I 17“2%1(9% 2'2%? (hﬁ(yg%thﬁbui@%’)@s -p-methoxy-
pl‘féfﬁd)gﬂen?ﬁ& a(—%lacgtbky Fﬁy%ﬁ il 30 nilsz]? Eﬁa? ﬁ%pgfﬁﬁe_:ﬁgegg%o%)o ml

ro@mi bnttpm mxsbsmt}( Q 2 gldy lithiu@78uhiuns bydride. 88660 m160F THF and

n&@d?’% Qpeq]oa 3}1&{%\6 %{)ﬁ %g gg%”?gxgggp p&de% satFl)lrraetrng rsgchlar%nsulfate
solRIdAGt41D @] BRAANE|solid Bome it dhexyrid wh iRBeal PR a8 filtrate

sol uti on of

W3R qusheg wigh y@i;er aﬁdtbﬁyﬂeb dried with2odpunm iselfiiexxfitre thel Jolvent was

B 2o SHRE SRR, 4 SRR oA et o

negt Siép $yinthekiy Mrithounfupitien fiyrdichelsh. and 60 nl of THF and
stirred for one hour then the reaction was quenched

Oﬁ dded s godl um sul fate sol uti on slo
o047 Expmplee. CHHBIEEL . Ohne Loy i Es TR e)-2 -
trifthéroARehylighen il%dh%ﬁﬂt@a*ﬂ@iﬁymﬁ?@gﬂ gh water and brine,

dried with sodi um sul f at e esolvent was
renoved, 0.98 g of white solid product was obtained

[00981e dA10®dytionhiofh 2s Tomell fobr 2EK1S* disk}’ -Btityltesixy)-2’-p-
mﬁ(;rl}&%ﬂpﬂgﬁﬁﬁﬁw%rd L& %e‘tc?xgz- —L(Olce)gg ]m Efbagﬂl '?H% was dropwise

eparatiron
ad@d(#6'a F00- ol scudid-boesomyfldsktvaixtyD 22 oPlithivint HRRGRRA MYHRASEN 60 -

ml d%f ’Ig—Hg xﬁnﬁ}rregffog on? ggu(}x%en tﬁexr)ézgt?u%% v[vz?socglse;lchAedSb(;zI tl}J;te Iagc?ltxon of
satﬁfa’té/?ll Soldfim RBIEY |59M§191¥¥1)0v@y Rl & 8&%@@&@%@%9@? N Q&ﬁf]was

- di acet oxy- p-xylene I n 'opw S
ﬁlta@deaf and the fibgterivas washedydth watef drableing, tiedwih go«nﬁm sulfate

At MR HID R R s o e ol e g (g 5290

whihois wsad @br next step' synthesis without further purification. This was obtained

as colorless solid.

[0099] Example 11: Preparation of 2-(4°,5 -bis(3”-methylbutoxy)-2’-p-
fluorophenyl)phenyl-a,0’~-dihydroxy-p-xylene

[00100] ‘A solution of 2.0 mmol of 2-(4°,5°-bis(3”-methylbutoxy)-2’-p-fluoro-
phenyl)phenyl-a,0’-diacetoxy-p-xylene in 10 ml THF was dropwise added to a 100 ml
round bottom flask with 0.2 g of lithium aluminum hydride and 60 ml of THF and
stirred for one hour, then the reaction was quenched by the addition of saturated sodium
sulfate solution slowly until a white solid come out. The solid was filtered off and the

filirate was washed with water and brine, dried with sodium sulfate. After the solvent
29



saturated sodiumsulfate solution slowy until a white
solid conme out The solid was filtered off and the

wo 2006024529 was washed with water and brine, driPdI/862004/000359
sodium sul fate. After the solvent was renoved, 0.98 g
of white solid product was obtained (yield 929, which
was used for next step synthesis w thout further

wasempeeit, 0G4 .2 ﬁw@tmdm@ﬁh‘@ah dﬁam@d Ori¢ld 98%Qowhith was used

féroog?ltgp S)mn%(s%g ﬁ@yﬁ&rﬁg{ }gligl catéon TEHSI %r%%q%s)coloﬂess solid.
phenyl a, a' -di hydroxy-/>-xyl ene [00100] A sol ution of

[QO1I)1]TTD| Wxample 12: Preparation of 2-(4’,5°-bis(3”-methylbutoxy)-2’-
5' ~bi s(3"- et hyl but oxy) -2' -/ ?- f1 Uor ophenyt ypheny

pheny&phenﬂw%eilwowawbn@ in 10 M THF was dropw se
added to a 100 m round bottomflask with 0.2 g of

@Md’i um alu msB‘LH eﬁ‘y f dfoaflﬁmﬁp Tl gzt’T.sHF gg’qg%;e%@éﬁgxy)-z’-

ne hour, e reacti on was qué&nc
phe‘f@ﬂ)phmyl-«xfa’&hﬁoat(ﬁy@xﬁath inMOsil THF avas alroivion a&ddalvlfo)a 100 ml

untll \Mﬂs‘f Bﬂaf cone.out.. The solid was filte
I bt flesk Mith (G & ot AsEipy hydEdeAna 0 TBF P S'HF and
sﬁ’xrrédaﬂ)r %E Ho&ofﬂeﬂ %@féﬁétﬁ}newasﬁugﬁ&}eggﬁcaﬁl%d’ SRS SOdlélm sulfate

renoved ) of white sol was obt ai ne
s¢lytien dogap/gqtllwfwh;itc sudisl agmechut. oTherm)hﬂ v&lsetiitesgmoffemdshe filtrate
t hout

i Th t
i ARG b oty Bith b e it S0kt BB AR Ghé Gptvent was
refndvéd, 392 Elo$ wdite @Bﬁ@ﬁﬁoﬁﬂét%)ﬂb?mﬂed@%[&’m@bﬁ ‘%ﬂlch L was usled for

aa' - di hydroxy -xyl ene [00102] A solution of 2.0 mo
DRyt steezﬁyntbcmwg @t enphpiieasing,) Tiis wappleipiped pmcﬁyﬂess solid.
a,a d| acet OXYy- p xylene in 10 mM THF was dropvm se

.OU
{@t@ h um a ﬁarrtlg I {/drﬂg 5}9{,5 me n? S(g'f’g\‘Té‘E( xéetﬂﬂ?;{;tr% "2p-
nﬁﬁlpxmheﬂyd)phen}ﬂ*mf—ﬂhhiorcemylem was quenched by added
saturated sodium sul fate solution slowy until a white

fat e Ouf/\‘}gsﬁghle r&ﬁ’{‘%%&ﬁ%ﬁ} fél;\aﬁ%e ?ngﬁo&?g dﬁ&gt%'bls(:* -

msmg}wmm@w Ftﬁethd%fyt enyt)ﬁaeﬁyl-u anidi HRyRie $hd2 Oml- of
of white so ct was obtai ned (yi eId 1009 ,
thigwv [ehigaide ug@dstfitﬁd pleX® °6: %ylmntseﬁnsccvmplhbm of eadtion, the

m%{ﬂ{f%% %@&%gﬁptgqﬁ%wg\%f g p(P ta%{xt?c%e;%d %Stv\(/:e%n %{hy? acetgte zméi water. The

orgarié Tayer whas 8tied ovee NSO hli&(ﬂ/x): s@lvent was removed to give a brown oil::
t hoxy- pheny| . hen¥ a, a' -dichl oro-p-xyl ene [00104]

‘Theregidye was Py
(520)(ft’ th eru@hx%%éld 0.49 g of colourless solid (46%). NMR (ppm) (400 MHz,
CDCls): § 7.423 (d, 1H), 7.301 (d, 1H), 7.161 (s, 1H), 6.980 (s, 1H), 6.958 (s, 2H),
6.918 (s, 1H), 6.721 (d, 2H), 4.526 (m, 2H), 4.363 (d, 1H), 4.219 (d, 1H) 4.113-4.070

(m, 4H), 3.746 (s, 3H), 1.906-1.752 (m, 6H), 1.018 -0.981 (t, 12H).

[00105] Example 14: Preparation of 2-(4’,5’-bis(3”-methylbutoxy)-2’-p-
trifluoromethyl-phenyl)phenyl-a,a’-dichloro-p-xylene

[00106] In a 10 ml round bottom flask, 2.0 mmol of 2-(4’,5-bis(3”-
methylbutoxy)-2’-p-trifluoromethyl-phenyl)phenyl-a,0’-dihydroxy-p-xylene and 5 ml

of thionyl chloride was stirred at 50 °C for 3 hours. On completion of the reaction, the
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met hyl but oxy) - 2' - p- met hoxy- phenyl ) phenyl -

a, a' -di hydroxy-p-xylene and 5 m of thionyl chloride
woa®estdsry ed at 50 OC for 3 hours. On conpl et i POT/66G2004/000359

reaction, the m xture was poured into ice water and

partitioned between ethyl acetate and water. The

organic | ayer was dried over Na2SO and the sol vent was

IRig oY wds p@urgd wrdo &cebyasemand lplalrtltiishei bavectugthylasetfterdodiveter, The

oo ey o Feir 8P AL B st B orgdip give a brown il
T%l@ggééldde%@ iRlfied bg%ﬂl& gell\ﬂ%r{mﬂ) %61%p'}{y|ﬁ)smg§%%% &hylene

chcplpnd@fﬁglj)gas(};ge elpedt to @egil(Bélé( g of tolpurlds Falid (@@l%)ZﬁMR (ppm) (400

1\@?5 2‘?@6:” £ ?)zﬂéﬁ%&qg ( %Tﬁ?lg%é91722'1?é2ér( n‘HH)g%lw {doaiy, Yok (s,

19, €573 (d ,2I®2kﬂ)501I4Q@11Q§4u 2@56‘me§ akbs. (ﬁ f@ﬁh%ﬁ Y (m, 4m),

g -net h t oXy -ptr omat
1{9[3 y74)7|dma|6§71 1@2%—0,%7@“6}*1@ 13 xyI ene [00106] In a 10
m round bottomflask, 2.0 mmol of 2-(4',5 !-bis(3"-

| but -2' = D- fl .- | <,
G A T -
ph&g)phényl-ady alicdoQYxflete 3 hours. On conpletion of the
reaction, them xture was poured into ice water and

rtiti oned bet ween et aceta'te and water. The
(AREh oy er TSGR owonm@es@ oh Tl f Ve St

m%@@:ﬁﬁ?(gg Qg-g' Lihfor -Bﬁérﬁfpﬁ Y ogr My féﬁiﬁél‘é@es a5 oy o%q}nonyl

ciﬂmxmwammw a!n‘.éﬂ o0 dbrod hdt&s (6n ib)m@&;rigi(% &f Qﬂll\lél\lsﬁbtldrp the mixture

Ield%ﬁqﬁl Iourless solid (pp
WESRRRT éﬁ%{%ﬁr ang partifigped,betyeer ethylgiqytaterand poater. The organic
lafré'ﬂ wﬁé"ﬁmego@égﬁlﬁzg&; 2R the! s 41§(() S 1‘?&)5% & g&% fzgxzwé’_gjl The

7 4.395-4

ree:dve 47«4)3 pll_tlf@ﬂgby[ :SLﬂM gehpol@m)a ciﬂmmmgr@hg 8igingt hexbRéfnethylene
00107 |

o R (5 5 OB SR om0 R 23 SBichers sqlf 6506 YR (opm) (400

Mmemzicl3)a5 a'43di(g, flIH)r waé@c&yhﬁnﬁl {@@1@1&3 7I 636@7 é&x &1 2H) 6.949-

round, bottom fl ask

6.9 ey RH)UCo88A ~ B84 (2H), ééaé(lphéﬁylzt)me(dym) 4 282 (d, 1H) 4.138-
4 Gy Ay ERSH 7 GrE I te03s BMomp et on of ¢ he

reaction, the mxture-was poured into ice water and
~[0p309j ti orﬁthmmem ePi‘BphraaOﬂt ab® @@’ PabR(3”- riliaﬁylbutoxy)-z -

r i C 1I ag Efis dri over Na SO and the sol vent was

%ﬁ%@ﬂyf% gfiFaloro-gry e0| | . The . S :
[00110] In a2 10 ml round bottom flask, 2.0 mmol of 2-(4,5°-bis(3”-
methylbutoxy)-2’-phenyl)phenyl-a,0’-dihydroxy-p-xylene and 5 ml of thionyl chloride

was stirred at 50 °C for 3 hours. On completion of the reaction, the mixture was poured
into ice water and partitioned between ethyl acetate and water. The organic layer was
dried over Na»SO, and the solvent was removed to give a brown oil. The residue was
purified by silica gel column chromatography using hexane:methylene chloride (5:1) as
the eluent to yield 0.60 g of colourless solid (60%). NMR (ppm) (400 MHz, CDCl): &
7.417 (d, 1H), 7.303 (d, 1H), 7.174-7.145 (m, 4H), 7.067-7.048 (t, 2H) 6.994 (s, 1H),
6.947 (s, 1H), 4.501 (m, 2H), 4.386 (d, 1H), 4.357 (d, 1H) 4.142-4.084 (m, 4H), 1.912-
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residue was purified by silica gel colum

chr omat ogr aphy usi ng hexane: net hyl ene chol oride (5:1)
W@3g00bl0e9529 uent to yield 0.62 g of col ourl ess sPCT/8G2004/000359

(60%. NWVR (ppm) (400 MHz, CDC 3): d 7.432 (d, IH),

7.309 (d, IH, 7.1 16 (s, IH, 7.036-7.001 (t, 2H)

6.949- 6.933 (d, 2H), 6.884 - 6.841 (t, 2H), 41535 (m

RS, 570, 1.o23 10988 (1.1282. (d, IH) 4.138- 4.076 (m 4H)5

1.930-1.756 (m 6H), 1.024 - 0.985 (t, 12H). [00109]

le 1 | on_.of
[56?5531 5 %}Xg{@ﬁp 22 y?%ﬁfo&&f)z 72d1ac%?fgﬁ§ﬁtliyﬂfge%§lfhexyl -fluorene
a,a' -dichloro-p-xylene [00110] In a 10 mM round bottom
[004$R], 2. B.39®{10ahmaB (49 %ﬂlh@iﬁﬁﬁorene and 0.9 g of paraformaldehyde

neth | but oxy) - 2" henyl)phen

vgasge Wﬁwﬂbi@ DEﬂBéﬁlé agehig asldr{ﬂS%b fari?) s, them ﬂar: |sq1@tlon was
I

SRR o el A Bl ot L Ry Maion

vm&r $ddium rceﬂbohﬂb Ve goktiby lwaaeﬁtrﬁtai i h‘e@drﬁfanthhé organic phase

%wféegi er was grl ed over Na SO and the sol vent was
Yetes and Brigtyd bgorganipphaseyasdited gyst prifipmisalfate and

tf?é’soﬂént &as Ek’?ﬁov‘é@ oMoy EVE?BI%&{ Pl trﬁ&é @%due’c was 1 mlxed with 8 g

hexane: net hyl ene chl orid ["'uent el d
of .a6lydgousf pataﬂsmm hestate a0 16 MbALYlacihRe(ippodd z(rrh‘OKi)eaMdZat reflux
74:7.

303
ozzf:ﬁmgz% Aﬁgr ﬁ%f} ing, %mﬁ'_t%fezwﬁs gargégfnecisggtwpﬁn B:hg),ﬁmegane and
wWaltdr; 4&%&116 Mye? tths dﬁecﬁ@@r (NfﬁgS(bJ'ﬁnd tfte g\ﬁ%rft G@vas rH)noved {0 §1ve a

4.142-4.084 (m 4H) 912-1
colorlessih 3.0200 0t muxe @x7adﬂp¢féo?wmethml-é>p9adlamé1ﬂmfene (ywld 63%) was

e R R TS0 G0 2

par af or mal dehyde was refluxed with 30 m of HBr in
[0REtI]c acEaampdd)8: Pocpatatioawl 2,7-dibidorohdeehyd Ol 2dihexyvilirene
cool ed down to roomtenperature and poured-into 300 m

ter. After raI| tiqn with i u ar at e,
[ﬁ;’ ol ut Por i 8§%r ak t° i? ?ﬁﬁ&aﬁﬂ %@aa?ng] dﬁﬁé%oﬁb‘ﬁﬁ‘?ec(‘l 22 .
nifhél§ én BB VG THE. was fddeatigio ANsH Bilirbehd TR MRS WEth 0.5 g of -
phase was dried over sodiumsulfate and the sol vent

liflgam abyraipame Ryfrle agd £0,mboh g biFailde mixhwe wrag dimpd douene hour,
APl AU PP M| PGB0 e o
T&xv eolid g'hs ﬁltérﬁaﬁ @Iff aralothé idtrate has max}tedrve;tlwa@tep and btinerd@itd with
tvvee Iororreth e and The or C Iayer
GGt SDueRESaT b Aral T Viin i S St tiga with 10-
nfliofehidn Qhﬁfdd@%s r&inll tembeBurd O 2 RBGE. O letion of the reacti
2, 7-di a}get oxymet hyl -9 ﬂg) di hexyl - fl uor e%go?l%eéo% © %reac o
tlrwgglxture poured into ice water and partitioned between ethyl acetate and water. The
organic layer was dried over Na;SO; and the solvent was removed to give a brown oil.
The residue was chromatographed on silica gel using hexane:methylene chloride (5:1)
as the eluent to yield 1.46g of colourless pure 2,7-dichoromethyl-9,9-dihexyl-fluorene

(vield 81%).

[00115] Example 19: Preparation of poly[2-(2’-p-methoxyphenyl-4’,5°-bis(3”-
methylbutoxy))phenyl-1,4-phenylene vinylene] (Polymer 1)

[00116] To a solution of 2-(4’,5°-bis(3”-methylbutoxy)-2’-p-

methoxyphenyl)phenyl-o,a’-dichloro-p-xylene (0.8 mmol) in 15 ml of anhydrous THF
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obtained after silica gel colum purification eluted

with hexane : CH2CH2 (6:1). [001 13 Exanple 18:
wee@paswrd on of 2, 7-di chl oronet hyl - 9, 9- di hexyl| PET/86200#800359

[00114J A solution of 2.0 g of

2, 7-di acet oxynmet hyl -9, 9-di hexyl -fl uorene (4.22 mmol )

in 20 M of THF was added into a 150 ml round bottom

wiak addedniatshluBion of OcB thi 1 M uﬁpmﬁssmmwmﬂsmdmddﬁl &mﬁi o%nm'drous

gﬁ:THF The m xture V\ﬁs stirred for one &fhﬂ

e At FeAMbiFTiRsTalTEt WHE YA Rf at.e 2891 ‘ii‘nosll (E\Np§ 4-(tert-

g‘tﬂpbénzgl \éﬁloh e SR!D thi ATBHPY egﬂ&%? lohd pARSod dA’% rs%‘i’nng for

II'trate was was wat'er and brfine,
awttherd6 vhdulns sthdi mintsal Wad eddedf tnes methamodl andf thiehgesulting yellow

PR R by e B BBl e
rep R pitatdd i &R PR @ RoRknt (ﬁemétﬁ'qﬁfoﬁ A waEé??VnVXI yr 12 f?r 3 times.

oured into ice water and partltloned bet'ween et
epHeatech pdlymear ewas ﬂqteaabardgﬂmughl a;&n&hl@sex(macted wsingr methanol

fOEi%W 0P o T8t B s B ets® ot btatl QR a yield of
el 1633’?"@6(0ﬂ@tm'Mh COCERIT. 5@'@ 6(5621()1 18, 4.PR1-&loysind, 8.719

f col ourl ess pure
(321)71 &95}&67©ﬁ@ﬂh91019~0996ﬁ(ﬂ1§iyl -fluorene (yield 819%.
[00115] Exanple 19: Preparation of

TR T PN ST T ———_

bid(B” i@l o) yshea gl L4 iphenybéne vmylene])(Polymer 2)
2-(4',5" -bis(3"-nethyl but oxy)-2'-

) pheny! - di chl
IOﬁﬁi’#f YRS o L oUS. HFwd (BRI G SEIPE -

trifud@miBthylpi¥n Hg_f) pIRALBE, ﬁ’—Hm&fog(E %gﬁ' ex) §?mh %1 M i £ anhygrous

anhydrous T foomtenp rr| ng
THE vegfst addedvai s@u@om ofy 03 ml (1t Bt 0 qvb;alssluﬂnemztylbutmhﬁe lih @eml of

THF n.one porti.on
b b K s PO SRR BT 4P Em BR Al GRer WhEh Qg af 4 er
bwmmnmtdmwme ang m;hef TeFUWEd Bgdedelnl oM BoRLNPIARE QMBS for
| ect ed b){ filtration. The polymer was dissolved in
anPg‘F’Uénéo‘éfﬁd heo prigtrg ivagt aded rinio Eetharelu pad $be vesnlting yellow -

prEp PR Pl “RACLRU Sy, S, The bgieronigh TRl otuene and

remctipmtecb frousi ngxtust svdweak of mkthene dindywAeef\aNes 7 Q) B&i&n@ The
o co %;%b({ k@l&%}e%el L oW %gémgug%%e%éggggg EstBg g%-/lg?alpgllg}lowed
: byiac%ti;f;e ». Q%Eg ﬁf’fﬁﬁll_ﬁht%leﬁé@ poBifler whs 8BRiided Wih £S/@Id of 41%. NMR - .
_ (ppm) (400 MHz CDCla) 8 7.383-6.950 (11H), 4.118 (4H), 1.899-1.791 (6H), 1.022-

0.981 (12H).

[00119] Example 21:. Preparation of poly[2-(2’-p-fluorophenyl-4’,5’-bis(3”-
methylbutoxy))phenyl-1,4-phenylene vinylene] (Polymer 3)

[00120] To a solution of 2-(4°,5°-bis(3”-methylbutoxy)-2’-p-
fluorophenyl)phenyl-a,a’-dichloro-p-xylene (0.8 mumol) in 15 ml of anhydrous THF
was added a solution of 0.48 ml 1 M of potassium ferz-butoxide in 8 ml of anhydrous
THF at room temperature with stiring for 24 h, after which 0.1 g of 4-(terr-

buty)benzyl chloride in 2 ml of THF -was added in one portion. After stirring for
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[00117] Exanple 20: Preparation of
poly[2-(2'-p-trifluoronethyl- rhenyl-4",5"-
whe@ed495met hyl but oxy) ) phenyl -1, 4- phenyl ene vi nRCE8E€2004/000359
(Polymer 2) [00118] To a solution of
2-(4',5 -bis(3"-nethyl butoxy)-2'-/)-
trifluoronethyl phenyQpohenyl - aa'-di chl oro-p-xyl ene
af@hd Gmimduys, i the Ibixtdre o asnabdudr aus méthantdSanddgRdredulting yellow
sol utjon of &048 {;d 1 M of potassium/ert-butoxide I'n
PEECHYtalss wWas g9 lscéids Oy Hiptrakion: pelyer atasr dissalted in toluene and
. Ik fier ' 0,,0f . 4:{tertbyt
SRR PO, §amaurS! efent Uit Syl b GHL"S s, The
c@lectedqrlymidrtvess etriacted tigrofigh a &thhegxtﬁtﬁfw hhléﬁgl thétBanol followed
and the resulti

brri xture ﬁg@ at%tt;ibe.d i nto nethanol ; r ) no%

Y 8¢9tee Brlel st gl vellowoenlymer was eRfaiped vithe wield of i %. NMR
{(§30 [ I e hehbi tat

PEIIRS s CHOREh o' 0 PARE 4309 ALAREHR 1A i, o

0.973§12BD)ti mes.. The col l ected pol yner was extracted

t hrough a Soxhl et extractor using nethanol followed by

9 h ne. 1‘2 160 g qgf bright yellow polyner was obtained

LFRAT Sy Eiemple a2 NREEPoTabRy  ©400 PRI (openyl: 4 -bis(2-
; - ; =1y 791 (6H),

mﬁthgg%tﬁgﬁg%f& i(:"{I’)Z4 &eﬁlé%ﬁﬁlg?lﬁgéﬁgﬁg%f 314) Pr eEJaIIr_I) ation of

oly[2-(2' -"-fluoro rhenyl-4‘,5‘-bis(3"- A
{Oﬁéﬂﬁ | butBx ) obrionyof -(4%5Hesp! emthyibuigk )i ipheRdipheryl-o,a’-

dl@l?x%%)-églg%? éﬁ%&ﬁﬁ)@i %;1:53131% gff&/rghﬁdr_ohlg THF was added a solution of 0.48

mf 1 Wb bDpdtassiin) pREButbxidains ndliof b.ugxdm T aﬁepﬁ(}eﬁ?m&a with
in 1? rEI of _anhydrous THF was added a sol ution of 0.48

stiging 19p24h. pBeralirh fhlr e pt 4bigtiotebenaylghiaridgfin 2l ef DUE was
: 2 ; ae i ) _

o iflogé 0o AN B 14 bl 650 B0 A s o

metharlEndvite reeldang yellown preppitaicomas odlleeed by ifitivativg. The polymer

for.anot her 6, hours, the.m xture was .added .into ‘
WHGHRRR BRI SR RIS PR BRI Qfgethanol and
wael (est ed7:g)/ 3 frivhdsI’ Thé @Bllecte pPRANEI B as B Erabled Stﬁ’xl(')\ﬂ?lﬂj al $bxhlet

toluene and reprecipitated froma m xture sol vent of

exfrattAR RURE Aisthanak Biloped by metonere 188Taof boighlxellw polymer was

h | t

oBthal i W TeflSer 5 MR (P B0 T Ehast 555 e g ram.

4.)88l (4Bl PRAOYIBY1 (63D, DO1SOMGY (WHY) a yield of 51% NVR
(ppm (400 MHz5CDA 3): d 7.500- 6.964 (HH), 4.135

L 4H). 1.890-1.791 (6 ‘1. 021" 0.975 (12H). S
[0615&] xample 2&: |_!)Prcparat%on of p(gly[zi-_?z’-phenyl-4’,5’-bis( P
methyibutoxy))phenyl»1,4—phenylene vinylene-co-9,9-dihexyl-2,7-fluorenylene

vinylene). (Polymer 5)

[00124] To a solution of 2-(4°,5’-bis(3”-methylbutoxy)-2’-phenyl)phenyl-o,0’~
dichloro-p-xylene (0.40 g, 0.8 mmol) and 0.085 g of 2,7-dichloromethyl-9,9-
dihexylfluorene (0.2 mmol) in 20 ml of anhydrous THF was added a solution of 6.0 ml
of 1 M potassium ferz-butoxide in 10 ml of anhydrous THF at room temperature with
stirring for 24 h, after which 0.1 g of 4-(fert-butyl)benzyl chloride in 2 ml THF was
added in one portion. After stirring for another 6 hours, the reaction mixture was
precipitated in methanol. The resulting yellow precipitate was collected by filtration

and dissolved in toluene and reprecipitated from a mixture solvent of methanol and
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[00121] Exanple 22: Preparation of
roly[2-(2'-phenyl-4",5" -bis(2"-

woreakhphsae oxy) ) phenyl - |, 4- phenyl ene vi nyl ene] PEDBGIOI/000359
4) [00122] To a solution of
2-(4',5" -bis(3"-nethyl butoxy)-2"- rhenyl)phenyl- a,a'
- dichloro-p-xylene (0.8 mmol) in 15 m of anhydrous

witelF (Va6 =added timso| Titei adlec®d QOWMWéEMmafactedtthﬁ(ﬁjghm Soxhlet

f-b d 0y THE
ST D e U MR AT S S ——
olﬂﬁméld WitBR/yiQH oy 53 REREM. ;itf)'fﬂ) ?ﬁ@(ﬂﬁﬂzh gg)f({)ﬂl) 7093016 e(r) Y\%%SH), 4.150

in one portion. er stirri anot
(4[116411825 1 A87 (TH} L2 B-08%2 ed8Bd i nto net hanol and the
resulting yellow precipitate was coll ected by

1oBBL] i PR Ao bR O el pteonit e dinon P abper 1
water (V:V 7:1) 3 tinmes. The collected pol yner was

[0e126cCt edA t HipUgRyer Whﬂ;@y(mé gleﬁaﬁomlagadﬁe hagsdd  with
fol | owed by acetone. 188 ht "yel | ow pol yner

pqhﬁgmﬁwlf?éw Wiﬂ}](Paﬁl%@E%Sbwas@m-md(@pﬁ)glmosypwz with a

pafid cé)ﬂiodcfémg& &@nﬁ%@@ %ca@ﬂ%%b%@? giegREs St dbdit 50 nm.

Aﬂﬁrre}n&danlanmveﬁ ap®0°y] r (12 hopi) @olsimes' 1, dissovedl(i8 "toluene (5 mg/ml)
tc}? X)g])‘%?enﬁ % phe | ene

wg;l 8 It Mﬁo OTHl fi| {gg}; éﬁ%lgﬁ daxgr ,Waplé Achickness of

r
ab(nﬁog()’ﬂiﬁ O%nl)tél(é %@%éi@éa &5331%‘529@ % mP of Ceangﬂﬂd 150 m of Ag

wetm: dmwno depositgd eqseecmeldfo'l"g@ o:gaalmwtmwolmnmeﬁ:eﬁs ae\gceoﬁbtamed
2, 7-dichlo onmet hyks 9, 9- di hex ren 2 mmol
wa o g O Rt a L Tl St Sl Tfedioot §id) fpinons

effidienty MP§19inRs $ iehiifks lgfdeh 112ht With @R hikiddmdmRtiod wgl%g 8 of 508

THF, at roomten&rature with stirring for 24 h
nneideh sige pegk of S92 g AFIGHY: Fh ymlelm@ﬁﬁl&e}va&fo&ndﬁo be 28

MVHE ’%@Sm%ﬂﬁﬁﬂx Brfgh‘ﬁj?ﬁs BRI &R efP‘&El?céf Whie b gd/fm and 5.1 cd/A: -

anot ours, the reaction mxture was preci pi

i.n et hanol . The resulting yellow precipitate was
[0QBTect e&ixbymh 25: Paepaatioared eltcgelomirescodnh deibefrom Rotyner 2

reprecipitated froma m xture sol vent of met hanol

@ﬂfgﬁmer (V ) Iy .

el axt r dot & g}/tt h%}ggjgh a §§’g§14 %hyz?&e? Ig@ﬁ% ddped ~ with
pol}’eﬁj&‘am@hlfﬁmbiaan(PE}D(HCESS)nﬁas @ﬁ;iﬁ%o@te@fonbé o3k s)Aﬁ;Bdrp\Ohth a
.. pol vvas obtalned vvlthayledof 53% Nl\/pr

*Pat? cogsing tgytorm gdglesingastipn dayey with a thirkpags)of about 50 nm, - -

© Afikr 9484 311 Z@Zvéﬂw 801C2f3181§h&71?p&17§@ 2 dissolved in toluene (5 mg/ml) . |

was spin-coated on the first layer to form a light emitting layer with a thickness of
about 80 nm. On the polymer layer, 0.5 nm of LiF, 20 nm of Ca and 150 nm-of Ag
were vacuum deposited respectively. The organic electroluminescent device obtained
was examined for it’s EL spectrum, current-voltage-brightness 'and luminous
efficiency. Polymer 2 emits green light with the maximum emission wavelength of 505
nm and a side peak of 539 nm. The turn-on electric field was found to be 34 MV/m.

The maximum brightness and current efficiency were 1144 cd/m” and 4.6 cd/A.
[00129] Example 26: Preparation of electroluminescent device from Polymer 3

[00130] A first layer of poly(3,4-ethylenedioxythiophene) doped with
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[00125] Exanple 24: Preparation of electrol um nescent
device from Polyner 1 [00126] A first |ayer of

w@oiog(®549 et hyl enedi oxyt hi ophene) doped wi th PCT/SG2004/000359
pol y(styrenesul fonic acid) (PEDOT: PSS) was spin-coated
on a glass support with a patterned | TO coating to
forma hole injection layer with a thickness of about

pbB)(shvrendfitfedic @bid@t{PEDoqume\aasaéplﬁ.ngﬁed ;aﬁ alglabso Whpport with a

pol ymer 1 di ssolved in toluene (5
paffsrprdclddl eeptizg te Hernt p hele inigpidon layer wrtmaahnckgm of about 50 nm.

A58} SHAT LP4etn e ol ) AR50 SR BBl ()
w@§ sﬁ\@d@ﬁfeé onathy UirstdRpastot e raeﬁgaﬁ%mmmgylayahwﬁ ragﬁtﬁku&ess of

el ectrol um nescent device obtai ned was exam ned for
ahout §0 mm. s%éherm’fym@rulay@npﬁvmtoigemq gmm@@, apdd 50 nm of Ag

SN TS o S N
wpe adxanfingd4 Fon nit s FBG. sﬁ&ctru]i’f]e cﬁﬁéﬁt—@ﬂ‘ta@é-ﬁﬁ theds f k& dluminous

fgas fo#’n to_be 28 MW/ m_ The paxi num bri ght ness and
BRSO EOBMRST & it eriRsy lighs Bidth themapinag cmission gy avelepgtinof 507

mﬁ7a}1d BXAAPhEK T 54'8&'3921??&0%%{21 f%le@%n%cﬁél@ W@f&ﬁﬁfﬁ”ﬁe 32 MV/m.

devi ce from Pol ymer rst

Theohgxigum ighyhess et @mhhcfﬁphaqe\)vemdﬂé@cdmf Bnd 4.7 cd/A.
pol y(styrenesul foni c acid) (PEDOT: PSS) was spin-coated

| a tvmtha edITOcoatl t
0Ba3% ' xR Pl g B ipeseent B ice BmyBotymer 4
50 nm After dr| ed in an oven at 8Q00C for 12 hour,
[0poBRer 2A difssol Mget iof tpﬂly(emeeth’éleﬂaﬁmﬁmmne) doped with
in coa d on the first layer to forma |I§i
i\ﬁ?@fqnﬁ Jiogiretcidy ¢HEDOT: ﬁﬁék Has §P61|‘CQ§B’1§‘U?H 8 0elpfm support [veith a

paaeﬂnxmolcax&ﬁ toQfoPm MR tlﬂeréc#:’onzi%re? %&I Qs dLHAUS0 nm.

of g were vacuum dGDOSI respgecti ve e organi c
Afidratried gh aniaves ek 86°Cdtov 18 chonh tpmilyreer Mssdxainmmﬂlehe fwas spin--

{ t age- bright
* copls PRt PTGl - e it Be W8 R BRRIsG AL gt g0 oo
Ot HR poyherIay@T0SShR v WAV e} (e hsi 6F Of ah@250 'i‘ihﬂBf’A% Wrd evacuum |
peak of 539 nm_ .The turn on electric field was found

- depsitpd respeqiively: ThROTgARIG Fesabimipiesat devieriotliained mas examined

o} A SR TRR) il GR o
1 enﬁhs (gmeﬁdigjmmth 3hdq ﬁﬁbﬁhﬁﬁl}n dnikssios bvaivelyﬁgth ©f 503 nm and aside peak of
‘ 54m é‘gfs ﬂrgo?}?,/e q?g;n Sl 1§clé Ig f(ggxggg %F @%%%{?Ipé@)e Hagmum bnghtnes§ :

an&@xhﬁerﬁ@fﬂc%c?ﬁve@e@i(ﬁ&ﬁngmpg'bdﬁmth a patterned | TO
coating to forma hole injection layer with a

t hi ckness of about 50 nm

[00133] Example 28: Preparation of electroluminescent device from Polymier 5

[00134] A first layer of poly(3,4-ethylenedioxythiophene) doped with
poly(styrenesulfonic acid) (PEDOT:PSS) was spin-coated on a glass support with a
patterned ITO coating to form a hole injection layer with a thickness of about 50 nm.
After dried in an oven at 80°C for 12 hour, polymer 5 dissolved in toluene was spin-
coated on the first layer to form a light emitting layer with a thickness of about 80 nm.
On the polymer layer, 0.5 nm of LiF, 20 nm of Ca and 150 nm of Ag were vacuum
deposited respectively. The organic electroluminescent device obtained was examined

for it’s EL spectrum, current-voltage-brightness and luminous efficiency. The turn-on
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After dried in an oven at 80Q0C for 12 hour, polyner 3
di ssolved in toluene (5 ng/mM) was spin-coated on the
wo poost4dsayer to forma light emtting | ayer w PEI/8aG2004/000359
t hi ckness of about 80 nm On the polyner |ayer, 0.5 nm
of LiF, 20 nmof Ca and 150 nm of Ag were vacuum
deposited respectively. The organic el ectrol um nescent
efieiticC feldbivas Techd\as X ani M&%nf Qhel hasinfen PR Nand current
current-vol t age-byi ghtness and | um nous efficiency.
efipisper vens BP0ted/mgr W Bedie with the maxi mum eni ssion
wavel engt h of 507 nm and a side peak of 540 nm The
turn-on electric field was found to be 32 W/ m The
maxi mum bri ght ness and current efficiency were
1437cd/ n2 and 4.7 cd/A. [001 31] Exanple 27:
Preparation of electrolum nescent device from Pol yner
4 [00132] A first layer of
pol y( 3, 4- et hyl enedi oxyt hi ophene) doped with
pol y(styrenesul fonic acid) (PEDOT: PSS) was spin-coated
on a glass support with a patterned 1 TO coating to
forma hole injection layer with a thickness of about
50 nm After dried in an oven at 800C for 12 hour,
pol yner 4 di ssolved in toluene was spincoated on the
first layer to forma light emtting |layer with a
t hi ckness of about 80 nm On the polyner layer, 0.5 nm
of LiF, 20 nmof Ca and 150 nm of Ag were vacuum
deposited respectively. The organic el ectrol um nescent
devi ce obtained was exam ned for it's EL spectrum
current-yol tage- bri ghtness and | um nous efficiency.
Pol ymer 4 emits green light with the maxi mum em ssion
wavel ength of 503 nm and a side peak of 540 nm The
turn-on electric field was found to be 34 MW/ m The
maxi mum bri ght ness and current efficiency were 450
cd/n2 and 1.3 cd/ A [001 33] Exanple 28: Preparation
of el ectrolum nescent device from Polynmer 5 [00134] A
first layer of poly(3,4-ethyl enedi oxythi ophene) doped
wi th pol y(styrenesul fonic acid) (PEDOT: PSS) was
spin-coated on a glass support with a patterned I TO
coating to forma hole injection layer with a
t hi ckness of about 50 nm After dried in an oven at
800C for 12 hour, polynmer 5 dissolved in toluene was
spincoated on the first layer to forma light emtting
| ayer with a thickness of about 80 nm On the polymer
layer, 0.5 nmof LiF, 20 nmof Ca and 150 nm of Ag
wer e vacuum

37



deposited respectively. The organic el ectrol um nescent
devi ce obtained was exam ned for it's EL spectrum

W@ oeems7vol t age- bri ght ness and | um nous ef fi cPEN8§2004/000359
The turn-onelectric field was found to be 20 W/ m The
maxi mum bri ght ness and current efficiency were 1490
cd/rn2 and 2.3 cd/ AWHAT IS CLAIMED I S: 1. A
conj ugat ed pol ymer having a general forrmula | wherein
WA TR0t ARVvArS 1¢.ndependent | y sel ected from H hal ogen,
cyano, substituted or unsubstituted al kyl, substituted
or unsubstituted al koxy, substituted or unsubstituted
lal ky I ¢rngugatedipebyimen badng e gepsselferilai ed al kyl ami no,
substituted or unsubstituted al kenyl, substituted or
unsubstituted al kynyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl,
substituted[or unsubstituted arylanmino, substifuted or

unsubst i t ut ¢d—het er oar ylRgm no,~substi tuted or
unsubstituted aryl oxy, substituied or unsubstifuted
het er oaryl oy, substit nsubstituted arylthio,
substi t ut ed| pr eroarylthio,
substi t ut ed| pr Al kyl , substituted or
unsubsti tut gd het eroar pstituted or ‘
unsubsti tut gpd al kyl si tuted or unsubptituted
al kyl gernyl || the al kyl t hi o, al kil am no,
het er ogi ky}-g+o- B0 car bon at oifs| and
preferably [Ljto t he al kenyl }aind

al kynyl gropps h HY:

ly 2 to 18 carb I

aryl thio, aryF{@xy having 6 to 6D} and preferak GR”to
30 carbon afpns, the arylam no hiaving 6 to 180 car bon
atons,. prefgrably 6 to 120 carbpn atons, then

het eroaryl , | héeteroaryl oxy, hetemoarylthi o hayvin
120, preferably 3 to 60 carbons atons, and the
het eroaryl am no group having 3 to 180 carbon atons,
preferably 3 to 120 carbon atlons; R4 is independently
sel ected fromsubstituted or unsubstituted (G -C O

al kyl, substituted or unsubstituted (C -C30) al koxy,

ZW 30
pDin at ons; t

car bons, pr ef

3to

substitutgd. of unsubstituted (Cl-C O alkylthio,

substitute

or

unsubstituted (G -Cgo) al kyl am no,

substituted or unsubstituted (C3-Q)) aryl such as

di ar yl.am RopReryd Ridm@r indepdandently lsglheteg | from H, halogen, cyano,

i ol L ey LA LHGA C Wb SRAT 8P GBI ationy,
substituted or unsubstituted alkylthio, substituted or unsubstituted alkylamino,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

arylamino, substituted or unsubstituted

substituted or unsubstituted

heteroarylamino, substituted or unsubstituted aryloxy, substituted or
unsubstituted heteroaryloxy, substituted or unsubstituted arylthio, substituted or
unsubstituted heteroarylthio, substituted or unsubstituted aralkyl , substituted or
unsubstituted heteroaralkyl, substituted or unsubstituted alkylsilyl, substituted
the alkyl, alkoxy, alkylthio, alkylamino,

heteroalkyl groups having 1 to 30 carbon atoms and preferably 1 to 18 carbon

or unsubstituted alkylgermyl,

atoms, the alkenyl and alkynyl groups having chain lengths of 2 to 30 carbons,
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Ar 1 is independently selected from substituted or
unsubstituted aryl and substituted or unsubstituted

whedoeoesry| , i ncl udi ng phenyl, naphthyl, thi opP€ngG2004/000359

furanyl, pyrrolyl, pyridyl, thiazolyl, oxadiazolyl,
pyrazinyl, fluorenyl, indenofluorenyl,
spirobi fluorenyl, carbazolyl, indenocarbazolyl,

phenﬁxﬁz&m}fwlm 18 %ﬂﬂﬁ%&hg tRY 53 Ak ithio, Fb)‘ilbﬂ/ ﬂam{g 6 to 60 and

pyri dazi bgy i ndol yl, qui nol i nyl”, ‘qui noxal i nyl
naphemeiprabdy Aye 30 pmh@aleaznmthe anyhingno hgting 6 to 180 carbon atoms,

penaBERTAbaHy 120 ERASH HPTE b pRERGRY, SRSty o, beteroaryimio

di bemzighs ap hQOy%)ref@My INtN6@EeMYhs adind, bid the heteroarylamino
I ndepen ently se ected from substituted or

uns uB5evn haviegd tr 13009ebaaridosy pEaferebly o R0 gabenh stamsut ed
het er oaryl ene, |nclud|ng phenyl ene, thlenylene

fiuorenylgeng, 1n<ge§é'eﬁ<%ﬂ lglsgl%f;t%& ol guqshﬂlge%’]&f RSN NN R€1-Cs0)

pyridyl ene, azo
i nd @lﬂqdaxdbaiztoteyll cznmsuthatzatl (0, aZg) adk@;t}e substituted or unsubstituted

oxadi_azo ene, pyrrylepe, furylene, and these groups.

o & HCo eI Ribsifnecd 6 uaspReiyiod e G aflyFamigy, substitted
al k I r

e BBy B AT B B I e,

ar yldislkgfluorenyledierydfivorbnij spjrobiflubednglred, silsesquipaayl;
substituents; mand n are independently O or 1,

vvherelnf ea at e of. mand n is, 1. an

for at 1 dei BABRoBly ERtedifn SymEhArfgf uigtiogtedBd ary ana
Coanu‘@B’titlﬁidd Bﬁhﬂdﬁbﬁtlmﬁd\ﬂewﬁ&rﬂ ncfdidstl1, n‘é’ghthyl thlophenyl
=5"' (2" et hyl hexyl oxy). and R3 4" (2"et hy hexyl oXY) A

con Jfa@aﬂed PPk e roYRigYl. néhlg%‘ﬁbls apxadiizelila’ pyraginyl, ﬂuorenyl
wher: e &l fr 7
R Réﬁd‘%om‘@nﬁ %{g&% aroeé I’ ptgn F%“%/ené)% %%Zﬁagz @%8 Bépmyl
. hal ogmimzohyyanpyramlpbt i pywriresdingt, upymlmmyﬂ ut @stiodtlkylquinolinyl,
substltuth or |t1uteg]g Hkox S bs%g&utgﬂ%or
uns GHEOFRIYE :H‘]R Y‘ﬂ B subS Pt ed o iheeqiyranyl,
al Kyeaspfianyls %@ﬁédtﬁlﬂi«ﬂﬂ %nztﬁaﬁugfe&lyt lHe%Qotﬁhb’cﬁﬂY'benzoxazolyl
substitute unsubstituted al

dibenzothmphenyl and anthracenyl;

Ar, is independently selected from substituted or unsubstituted arylené
and substituted or unsubstituted heteroarylene mcludmg phenylene thienylene,
ﬂuprenylene o sp1rob1ﬂuorenylene mdenoﬂuorenylene : pyrldylene
bipyridylene,  carbazoylene,  indenocarbazolylene, benzoﬁnazolylene
oxadiazolylene, pyrrylene, furylene, and these groups with one or more alkyl, or
alkoxy, or alkenyl, or alkynyl, or alkylthio, or alkylamino, or arylamino, or
heteroarylamino, or aryloxy, or heteroaryloxy, or arylthio, or heteroarylthio, or

halogen, or cyano substituents;

m and n are independently 0 or 1, wherein for each p at least one of m

and n is 1 and for at least one p, mis 1; and
p is from 10 to 2000;

other than a conjugated polymer in which n = 0, Ar;= phenyl, Ry =
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substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
wa@eybamsmd, substituted or unsubstituted PCT/SG2004/000359
het er oaryl am no, substituted or unsubstituted aryl oxy,
substituted or unsubstituted heteroaryl oxy,
substituted or unsubstituted arylthio, substituted or
uns ukrgs P dibf IRk ﬁﬁlﬁR 4 ethyardsiddyt ed or
unsubstlt%ged ara ¥4sg%stf$uted g? unsubstituted
het er oar al kyl , substltuted or unsubstituted
2.al kyh sphipiated nelymier havéng ganewhfumsta Hut ed al kyl ger nyl
the al kyl, al koxy, al kylthio, alkylam no, heteroalkyl
gr oups having 1 to 30 carbon atons and preferably 1 to
18 carbon ms, the al kenyl and al kynyl grgups havi ng
chai n | engtihs of 2 t 230 carfbons, preferably |2 to 18
car bon at os; ar gLt hi o, aryloxy hgving 6 to
60 and pr cdrbon atons, the |aryl am no
havi ng 6 t|d 48 ong, preferably 6 tlo 120
carbon at gn aryl|, heteroaryl oxy,

het er oar yl it|hi img 3 to 120, preferably 3 to 60
car bons atig t he het erloaryl am no groug having 3
to 180 caril prefergbly 3 to 120 carlbon at ons;
R is ingeps frrom substi t uted or
unsubst 1t dt 0) aRkyl|,| substituted ¢r
unsubstit tled (CL-C 0) HyH— AupSL ed|dr
unsubstitytjed (C]-C30) al kylfthi o, substiNutgd or
unsubstit ytled (C1-C90) al kyllajri no, substitytied Ror
unsubsti t Utjed (C3-C60) aryl {such as diaryl ari nophenyl ,
di aryl trigi nyl phenyl, dial RyI'fluorenyl, ~

diaryl flugrenyl, spirobiflToPenyl and silsegqui oxanyl;
Ar 1 is independently selected from substitutred or

unsubstituted aryl and substituted or unsubstituted
het eroaryl, including phen 1 napht hyl, thi ophenyl,
furanyl, pyrrolyl pyridyl ;" thiazolyl, oxadiazolyl,
pyraég?¥ fluorenyl |ndenofluorenyl

spir ?uorenyL,AcarbazonI, indenocarbazolyl,
phenoxat hi nyl, im dazolyl, pyrazolyl, pyrimdinyl,
pyri dazi ¥1s,selenmddlfyom S,GUHMRE, Y by SiRIRgoxal i nyl
napht hyri di nyl , phthala2|nyl t hi azol yl,

gggggtz ﬁ,f g%,” 55 ngg()f ? Z‘I{ﬁ iﬂ en%lglﬁgth)\ggejdw from H, halogen, |

di bepsgy, @h@@ﬁﬁ@& lor &ﬁ%sﬁﬁwdrﬁﬁ%nﬁﬁbshﬂtgd lof unsubstituted alkoxy, .
| ndependent ly selected fromsubstituted or

uns gblestituted ot uasuplidtuted alkylthio, substituted or unsubstituted alkylamino, ; -

‘substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted aryl, substituted or wunsubstituted heteroaryl,
substituted or unsubstituted arylamino, substituted or unsubstituted
heteroarylamino, substituted or unsubstituted aryloxy, substituted or
unsubstituted heteroaryloxy, substituted or unsubstituted aryithio, substituted or
unsubstituted heteroarylthio, substituted or unsubstituted aralkyl , substituted or
unsubstituted heteroaralkyl, substituted or unsubstituted alkylsilyl, substituted
or unsubstituted alkylgermyl, the alkyl, alkoxy, alkylthio, alkylamino,
heteroalkyl groups having 1 to 30 carbon atoms and preferably 1 to 18 carbon
atoms, the alkenyl and alkynyl groups having chain lengths of 2 to 30 carbons,
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, and substituted or unsubstituted heteroaryl ene,
i ncl udi ng phenyl ene, thienylene, pyrrylene, furylene,

wo bwoeasyd ene, , spirobi fl uorenyl ene, PCT/SG2004/000359
i ndenof | uor enyl ene, pyridyl ene, bipyridyl ene,
car bazoyl ene, indenocarbazol yl ene, benzot hi azol yl ene,
oxadi azol yl ene, pyrrylene, furylene, and these groups

o Ry 918 G a1 K B0 Y b 6 10,0 e
het epmﬁelr@wyamtn GO cxarboar atbmx ythe ﬁfylehﬂlhe rhaamgléoix)yl SOOcEarbon atoms,
arylthio, or h Ithlo aor hal o

subsPicteAhhy §:to rein%g &Foénsp H’& g‘ﬁ%"é’%‘? I }V’ ??O%W 10%}’ heteroarylthm

wher i 9'to e@@hpféféﬁblbreﬁ% 691 rb%s s MR aflg fe hed

for at l'east one 200

3. Tgreugbnjingte bBlerlymmtoms,qudtabg/ I IQ0akrboh atyms;
claim?2 wherein, for at leastone m Arl and R are

furth Lently,link h other to f
Subst 1t Ut dRORRE LD Eliele] R aHBURGE o BRETRER AG -Co

a SUdRSI Edﬂ)’éﬁl@t&@rorqﬁﬁﬁﬁkﬁd&@%@%ﬁ) Qiﬁﬂﬁe ls§Bkiituted or unsdlbstltuted

het er oar omati c ri ng, a substituted or ‘unsubstitu

sat WiCat@a alkylthiosubstisutnd of unsubstitoted (650 tailylamido, substituted
| 1
et o bRl G b R AR RO RorRbpE R il g iphenyl

cl ai dialkylfinorhl, daylfiieresylNspiobifludrddyEand silsesquioxanyl;

p- nethoxyphenyl p quorophenyI or

p-trifluo orret 5. The conjugated poly

accor di ngg;rtl d&s El t%hgil‘%ﬁ tedl krora spbitied of @%@ﬁt}m‘{eﬂﬁf}’l and

{fﬂﬁt@@)&’ Bhﬁﬁﬁéﬁtuﬁad%eter% q?cludln%Fheqy% a.f)hthyl thiophenyl,

-mat hyl but oxy)) phenyl - 1, 4- phe ene
pol yiangR' pyrrolyil,f Ipmdofﬁetthxykolphewhdmzo&syl bpw@aihyl, fluorenyl,

gglt ;}i{l bugoxl%}&l %}g?%b%%q{?r} car azogf? ée%%L§Q egolyl phenoxathinyl,
4" 5" inkda56B1,- npf/ﬂé)id)l?ls't Oiij‘vﬂﬂlﬂh@m,y | p!yndaﬁﬂ}@ ny'nﬁﬂﬂyi quinolinyl,

vi nyl ene] or poly -bis

- met®Banly ) )Iwa%thyndmxl 4- phséﬂwlewe vﬁhWPb’he] dibegzofuranyl,

Ih‘f ob%gﬂimﬂ ?%e?ﬁﬂtﬂ1§%?ﬁlyﬁ%ﬂ£&%ﬁ9hén9l El%%z&ggzoq;d Cﬂeﬂ&&?ﬁzo}yl |

9, 9-dibdneathiopBerdd fandandmaydeayle vi nyl ene. 7. The
conj ugat éd pol yner according to claim1, which is

p?lm)g ﬁw( é’ﬂ'f EQ%'&%%@%@ y se?eciédgﬁgwugﬂguted or unsubstituted -arylene

- Vi Nyn@ REbstiarted Or eHsiBstithted hdteroarylene, including phenylene, thienylene, -

.-pyrrylene, furylene, fluorenylene, :spirobiﬂuorenylene, indenofluorenylene,

Ya Uylammo

pyridylene, bipyridylene, _carbazoylene, indenocarbazolylene,
benzothiazolylene, oxadiazolylene, pyrrylene, furylene, and these groups with -
one or more alkyl, or alkoxy, or alkenyl, or alkynyl, or alkylthio, or alkylamino,
or arylamino, or heteroarylamino, or aryloxy, or heteroaryloxy, or arylthio, or

heteroarylthio, or halogen, or cyano substituents;

m and n are independently 0 or 1, wherein for each p at least one of m

andnis 1 and for at least one p, mis 1; and
p is from 10 to 2000

3. The conjugated polymer according to claim 1 or claim 2 wherein, for at least
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fluorenyl ene vinylene]. 8. The conjugated pol yner

according to any one of clains 1 to 5 wherein the
wa@eompgered pol ymer | um nesces green |ight. 9.PdeG2004/000359

conj ugat ed pol ymer according to claim8 wherein the

conj ugated polynmer is electrolum nescent. 10. The

conj ugat ed pol yner according to any one of clains 1 to

9 whepd i, t B SRNIRYIAL Sl RY X&ga?elﬁ;dg ﬁl@lfﬁb{ﬂi gailcl’}]l Sfher to form a

organi ¢ sol vent at roomtenper
conj ugdsiédtedoby mmsubstitwed!i gnémbartdi arvhRtioialeei 1 dubSituted or

or ganj ¢ | vent. is tetrahydrofuran, toluene, xylene,
ohi or SFEPOELS W?‘bﬁféd 3F¥%¥?%€9laﬁfé% ripged eBbstituiod on unsubstituted
processurhted rHgefAkI d’ﬂlgstﬁﬁféﬁ %ruﬁ%hﬁgiggﬁ% Xﬂ%tul%?e%oglqlg Nohich may

to claim1 conprising the step o ynerizing
PPV- naitierelly ehatdin heterpetoms. a dehal ogenat i oncondensat i on
reaction. 13. The process according to claim12

er ej | f_pol rizing.the PPVmonoper .
%\gr i SE% Jv"‘éﬁ'@%%% po énse?é‘&%"uqﬁl ggo H%H?Hioé |°E’é‘ﬁ‘r% Wg%eﬁ’aéé ig phenyl,
t he RPMothoryptengepifitdphenylldr p-RioRSH ordi ng
to claim13 wher e?n thghno};}- nupcl e0|c())hi I?}gﬁggés:}{gﬁi S
5tert t oxi de. i‘is' The process according to any one of

el ai MeCFINIURaEd PolEICE prrordiRg [otlgimet whenein the pefyirer ispbly[2-

in a A ' ; 5 I or, greater
than G naR Moy B S rhol R0 el A TR tene
acco Wﬁnﬁﬁgle?c ol [%(mm&iﬂdmomémyl-l?t&nypa’ﬁse_ms(j s

tetra rofuran., 17.. A process .for preparing a

conj lﬁ‘beél?y tgmﬁ’&fej&]?g?ylé]c%'ggﬁ‘?y et dndensl s [ad%%mfblpr@hmé-
st ep 408° -G8 y Rsthb 3 v at )
Wetig Tty radnylb i OpeNs U A eI kbt o Bhyo-o-
conj @8@&%& PiisAEmeibylbrigknyphenyk | Aipieylemovinylend]ng

the step of polynerizing a heteroaryl -nononer

ederi yat iy g@m ' condensafion,.reactjon,

19. The p gg%f%cgp a co% 3?‘%3&%?@@%3( ﬁflig’? \ﬁi‘?‘g}l%ilrfota}lh%(i‘grle@pfor at
of pldastrmeeinz Ang's 91%dihirefl- QB nYenyTORORYleAEr | Vat i ve

conpri ses adding a non-nucl eophilic base to the

7het eqpa Eélnljﬁgrg?e%opo §mgrearclcgr }ﬁlg\écg 'claim:l, which is poly[2-(2’-phenyl-4’5’-
- bis(3”’-methylbutoxy))phenyl-1,4-phenylene vinylene-co-9,9-dihexyl-2,7-

fluorenylene vinylene].

8. The conjugated polymer acc‘ording; to any one of claims 1 to 5 wherein the

- conjugated polymer luminesces green light.

9. The conjugated polymer according to claim 8 wherein the conjugated polymer

is electroluminescent.

10.  The conjugated polymer according to any one of claims 1 to 9 wherein the

conjugated polymer is soluble in an organic solvent at room temperature.

11.  The conjugated polymer according to claim 10 wherein the organic solvent is

tetrahydrofuran, toluene, xylene, chloroform, mesitylene or mixtures thereof.

12. A process for preparing a conjugated polymer according to claim 1 comprising
the step of polymerizing a PPV-monomer derivative by a dehalogenation
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20. The process according to claim 19 wherein the

non- nucl eophilic base is tertbutoxide. 21. The process
waecwondisny to any one of clains 18 to 20 wher ePET/BGH04/000359

polymerizing is effected in a solvent having a

pol arity equal to or greater than that of

tetrahydrofuran. 22. The process according to claim2

1 wheomslensatibe renofiotent i s tetrahydrofuran. 23. The
process according to any one of clains 18 to 22

n he heteroarylgg@oner derivative conprises
h| e Weet et ding g chpmske ’F"B‘Ffe’é‘r@ﬁé’?epﬁé P&l}@m}m@tm&?V-
pol Y#¥Bh rﬁ&CQérFU fide & L st.e
pol yner?2| ng aahe? e?%]glrj%s?%n%}r?gﬁgwg eridl Vaﬂn@g lbaﬁego ti’e PPV-
W t tingneraeraierivative25. A fil m conprising a conjugat ed
poI ymer according to any one of clains 1to 11. 26. The

accordin cl.ai m.25 ei.n the filmhas a
‘{ hi ¢ e%%"c%sﬁ g%‘z{alngés C%H“t by%smn ﬂconqwucéepphm hasenis tert-
accngbiige.t o cl ai m 25 wherein the filmhas a thickness
of about 60 nmto about 150 nm 28. A filmaccording
to claim?25 wherein the filmhas a thickness of about
1560 tiheastnss 4cn9rding toomny oye ofl daims dRunildedeesin tiepolymerizing

co [ v r. +he em ive

comy {2iooed 38 FRbASh T & poe§ ST b oreFLtan gt of
t o Xdtrab3@rofihe el ectrol um nescent devi ce accordi ng

cI aim 29 wherein the polynmer is poly[2-(2

16 o %fpgfﬁ’%{j%?%h@% |°gi’¥:13[“d}?éms( iy therselvgntiy teraby drofuran.
pol y[ 2-(2' -p-trifluoronethyl-phenyl-4'5"-bis(3"-
17met Ry plogés ey prepaig a ¢ J&gaﬁﬁlﬁmi'rﬁ&eac%ﬂﬂgetﬂec]lalm 1 comprising

poI [2 (2' f nor ophe 4''5'
d%@i%‘%ﬁe}%ﬂ PPY-maonemes yimew@xvv byl Vit reaction.
pon[2 (2 '-phenyl -
183" ﬁ Sf\l Ig'lﬁgésg’ for'ﬁ‘?éodﬁi‘lklg H%%&ﬁiﬁ);h@@ﬁ&%e} ac%opcpfg% i 2, comprising
ph etb;:l Siﬂld cs‘poqurcmgﬂdm;bmm-nmmphmwwe ¥y phenydRnstion
Vi ngomln co 9-. di hexyl -2, 7-fl uorenyl ene vi nyl ene A
gy 83@%?% nescent device according to claim
29 or claim30 wherein the.emssive layer is a film '
19.  The process according to claim 18 wherein the step. of polymerizing the
heteroaryl-monomer derivative compnses adding a non-nucleophilic base to the

heteroaryl—monomer derivative. .~

20.  The process according to claim 19 wherein the non-nucleophilic base is zert- |

butoxide.

21.  The process according to any one of claims 18 to 20 wherein the polymerizing
1s effected in a solvent having a polarity equal to or greater than- that of

tetrahydrofuran.
22.  The process according to claim 21 wherein the solvent is tetrahydrofuran.

23.  The process according to any one of claims 18 to 22 wherein the heteroaryl-

monomer derivative comprises a thienyl group.

43



32. The el ectrol um nescent device according to claim3
1 wherein the filmhas a thickness of about 30 nmto

wab@man42 nm 33. The el ectrol um nescent devi PET/SG2004/000359

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

according to claim3 1 wherein the filmhas a

t hi ckness of about 60 nmto about 150 nm 34. The

el ectrol um nescent device according to claim3 1

whek gratesshfor prepanitigns canjugatakpedpsendccatimg toddaimn, tcomprising
about 120.nm 35.. .The e] ectrol um nescent. devi ce.. . .
2o bt A Gt DY HRIDRE HEE GRS LT BY et reaction.
conprising an anode and a cat hode. 36. The

el ectiin |clalﬁibf1§i§1$ aRbnjdeMbE BoldmePEbRfEng © ik dnBoBSlaims 1 to 11.
wherein the cathode I's barium calcium nmagnesi um
indiuq] alum num ytterbium, a na?nesiuntsilver allgy,

or The fdmarconding ﬁOtOXﬁlmrQSawhqsym theyfilnrhas a thickness of about 30 nm
el ectyol. ughnescent device according to claim35 or
clg?éﬁﬁggp%r jer conprising a hole injection |ayer

bet ween the em ssive |ayer and the anode. 38. The

el extifmlatsurdiag ¢e clhind 8§ mdereic the fidmrigs aahick@issroBabout 60 nm to
wherein the hole injection |layer is PEDOT: PSS,

polapai 15038 aronatic tertiary amine,

pol yvi nyl car bazol e, qui nacri done, porphyrin or

PhtD AR to3Taim! DS vikRES 1Rl fIF RRSS BNELISY bESbout 60 to
according to any one of clainms 35 to 38 further

compoutsiZigman el ectron injection |ayer between the
em ssive |ayer and the cathode. 40. The

el ect r.al.unj ' 0 i Ng: .
o) 5 ECLUTHRAGER 440 SRS L DA e e e cfsive s
S e Forniptising RPobiheraccdrimansd meyesre. of4laimheo 11.

el ectrol um nescent device according to claim40

wherein the transparent senj.trans ent or _.transl ucent
andihE elestip R B P Gy 6 ACcRIng FIBIRE PO et e mE bR 1
]9 5}{{0 2 RSOy hRenS LY S0Ibes(PF -ndtif1P® 03P fhenyl- 14-phenylene

er conprising ah electron tunneling |ayer between

t heingllae].moly (21 eptilwrrpaybyl-pheayt-h e di(hode. 43. The

el ect m ce eyi cGondi t aj

onErarA R BT LA e A 853 b dhiSiqppens -

pays e g3 ormdakButoxy))phenyl-1,4-phenylene vinylene], poly[2-(2°-phenyl-
4’5’-bis(3"-mefhylbutoxy))phenyl-l,4—phenylene vinylene] or poly[2-(2’-
phenyl-4’5’-bis(3”’-methylbutoxy))phenyl-1,4-phenylene vinylene-co-9,9-

dihexyl-2,7-fluorenylene vinylene].

The electroluminescent device according to claim 29 or claim 30 wherein the

emissive layer is a film.

The electroluminescent device according to claim 31 wherein the film has a

thickness of about 30 nm to about 200 nm.

The electroluminescent device according to claim 31 wherein the film has a

thickness of about 60 nm to about 150 nm.

The electroluminescent device according to claim 31 wherein the film has a

thickness of about 60 nm to about 120 nm.
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web@eiwsm t unnel i ng | ayer

35.

36.

37.

38.

39.

40.

41.

4.

43.

44,

45.

44. An el ectrol um nescent device according to claim43
wherein the hole injection |ayer is PEDOIrPSS, the

cal cium 45. The el ectrol um nescent device according

to any one of clainms 35 to 44 further conprising an

el ectron transporting | ayer.46. The el ectrol um nescent
deVha eleetmdwmﬂiesr@nt devateadcnoringroeangi anetdfelaine 80rtor34 further

trans ortlng I % co dlses al um num
r SRR RI LA B 2 (-
blrhenyl) 5-(4-tert-butylrhenyl)-1, 3,4, oxadi azole or 2

2" THe elebrdlumineRRnE @é‘v‘%&é 'a&’do)‘&lhg %0 leldmPPEWHkrein the cathode is
1H benzni dazol e] . . The el ectrol um nescent device

acbammm nglcmn,amﬁggnmanoﬁdmha alwnigsm; wiefGumh e neignesim:silver
t one qf t he 1ctgt ho%f and the anode is disposed on
B’p%rrqna‘ﬁ%mu%é %ol uni nescent devi ce accor di ng
to claim 47 wherein the support is transparent,

SEMe eleafiSpalieRtendrdevicansdcurlil td Llait85 or claim 36 further
el ectrol um nescent, device according to clains 47 or 48
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comprising an electron injection layer between the emissive layer ‘and the

cathode.

’

The electroluminescent device according to any one of claims 35 to 39 wherein

the anode is transparent, semi-transparent or transhucent.

The electroluminescent device according to claim 40 wherein the transparent.

semitransparent or {ranslucent anode is indiumtinoxide.

The electroluminescent devicé according to any one of claims 39 to 41‘,further
comprising an electron tunneliﬁg layer between the electron injection layer and
the cathode.

The electroluminescent device according to claim 42 wherein the electron

tunneling layer comprises LiF, parylene or MgFs.

An electroluminescent device according to claim 43 wherein the hole injection
layer is PEDOT:PSS, the electron tunneling layer is LiF and the cathode is

caleium.

The electroluminescent device according to any one of claims 35 to 44 further

comprising an electron transporting layer.
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The electroluminescent device according to claim 45 wherein the electron
transporting layer comprises aluminum tris(8-hydroxyquinoline), 2-(4-
biphenyl)-5-(4-tert-butylphenyl)-1,3,4,0xadiazole or 2,2°,2°’-(1,3,5-
benzenetriyl)tris-[ 1-phenyl-1H-benzimidazole].

The electroluminescent device according to any one of claims 35 to 46 wherein

at least one of the cathode and the anode is disposed on a support.

The electroluminescent device according to claim 47 wherein the support. is

transparent, semi-transparent or translucent.

The electroluminescent device according to claims 47 or 48 wherein the support

is flexible.

The electroluminescent device according to any one of claims 29 to 49 wherein
the emissive layer comprising one or more electroluminescent polymers is

prepared by solution coating.

The electroluminescent device according to claim 50 wherein the solution
coating comprises spin coating, casting, microgravure coating, gravure coating,
bar coating, roll coating, wire bar coating, dip coating, spray coating, screen

printing, flexo printing, offset printing or inkjet printing.
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