POLY( ARYLENEVI NYLENE) AND POLY( HETEROARYLENEVI NYLENE) LI GHT EM TTI NG
POLYMERS AND POLYMER LI GHT EM TTI NG DEVI CES FI ELD OF THE | NVENTI ON
[0001] This invention relates to the field of |um nescent conjugated
polyners and to light emtting devices (LEDs). BACKGROUND OF THE

| NVENTI ON [ 0002] El ectrol um nescent polynmers have been extensively
studied in the past few years owing to their prom sing applications
in polynmeric light-emtting devices (PLEDs), photovoltaic diodes,

field em ssion transi st FOLMBRY ENEVEINYBENE) AND! ast  decade,

various, typespOLYHEYERO EVINVLRAE) LTGHE EET .
FREIE L e i T

at, Nature, 1990, 347, 539), poly(p- phenylene) '(PPP)' (Crrem et
al ., Adv. NEXELD OFFHE INVENTION y(fluorene)s (PF) (Fukuka et at,
J. Polym Sei. Polym Chem, 1993, 31, 2456), and pol y(3-

ol V(L1 ony Lyl nyl o) o Lonte a1 o 3 Chem (188 polotymes sl o)
pol y i enyl vi.nyl ene owe at al. n J. em (1 : -
anongst ot ﬁ%ﬁ%hq'eﬂ’étg’é%%eééﬁsms [ 0003] Pol yp- phenyl enevi nyl ene)
(PPV) and its derivatives have been wi dely used as em ssive materials
for |ight-em iy ' Sk-gRhfd rogress in. inproved. ..
ef fici ency%%@%ﬁﬁﬁmgﬁﬂaﬁ?@@? prolonging the lifetinme of
t he devi ceg; ve' n.made, usin PVs as the_em ssive, | ayers for
Leps i ¢ naoQRl  Blsel G RalER L Ty aye beR PRI SRR ok o
gtL tE E) agt ed s’b‘@midvgn@m fhfif @mﬂziﬁﬁgf i@iﬁlieevujoﬂgliﬁ f}%)l)fﬂléggt V)ligﬂit%ﬁthlg% Qievfc&el
evic 0 . - eneyi nyl ene in , mainly
because of %ﬁ%ﬁi Rhagﬂa’&??é‘?ﬁﬁa&pg%ﬁ@m%@nmw foand Jasgiselncthe fpst
through st dpdade, Natidus GG dMbnfikated pblyfiirs! BF 1Y SURH-AAL Ryl RO
in the fri hl rgng‘_leqeaje_vi fi ble spectrum |ow driving voltage and |arge
area di spl a5 9% s, Ye“@ﬂ‘?ﬂ?@@uﬁ"@%‘?ﬁf @od AeirT Heriyagyeso sueh ras epolép-g.
ef 11 ¢i ency pRadidbiBde7 XPRY) REERARK, FSu1dMRIES 190, Sl 0P poffL oty
of factors,_ slUch as the device architectufe, encapsulation et ,
prepar at i oﬁh‘??ﬁlfeﬁ@d(??g? i(Gremgy @cefenddv. dMater.n&990 14y i), pely@luprend)s PF) he
materials gmkﬁka_ et ol, J. Polym. Sci. Polym. Chem., 1993, 31, 2436), and poly(3-
alkylthiophene)s (Berggren, et al., Nature, 1994, 372, 444), poly(thienyivinylene)
{Lowe etal. CanJ. Chem (1998) 76: 1524-1529) amongst others, have been used. '

: {(3003] Poly(p-phenylenevinylene) (PPV) and its deriira_ti;res have been widely used

" as emissive materials for light-emitting devices. Significant .prbgress in . fmproved .
efﬂdiency, decreasing driving voliage and prolonging the -Iifet-ime of the devices have
been made using PPVs as the emissive layers for LEDs in the past decade. In
particular, applications in PLEDs have atiracted significant attention following the first
report of the PLED device based on po]y(v-phenylenevinyl_ene) (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 deﬁends on

a large.variety of factors, such as the device architecture, encapsulation method,

preparation mcthod, driving scheme, and the polymer itself. From the materials point
- : 1



/ of view, high performance devices require el ectrol um nescent pol yners
with tailored properties such as high photol um nescence (PL) quantum
efficiency, good processability, and high thermal/optibal/electrical
stability. So far, nunerous conjugated polynmers have been
successfully synthesized and used as the active |ayers and/or
transporti nﬁ | ayers_in PLEDs such as, PPV and its derivatives, PPP,
pol yt hi opher E?%’P%‘@P, Pepiprmangt JEGes apapie réspiralminvecent POl Mera svitketailomé
t heir copol Efies AFRNG tQ,%H] Mglﬁﬁﬂeg | r koxy, deriyatives ar _
t he nost coir‘nf%nly_gsed msatg_lalpgg%_ or H%Eéé Eﬁbagié%‘&}w SHAMEYr B8%d
devi ce per f Biopgssaidlity] nange ihéghal thermaldopgicaledectrival - eibiitip a clve Stag d eptefbug Or
t he preparafg] essable PPVs - (i) the precursor approach and.
() Lhe s ol PLARSE AR vE et ek ensraly herkiosohd Silsries pocetobrers
routes, nanmidjort renspottingnlayers MaPLEDE arRd axapP¥als RpEe r es,

n of PPV _LEDs (\/\1[1931141775&.E &#Lvéﬂ%a’rs’e%éor
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converted Apohffhell PPV 468 BleHAlRY d&g{éﬁvé%%g H%r}m%f &h 3 Ucélﬁ{r {%%etgrﬁg}%ﬂa]s

process often_at tenperatures _exceedi ng
precursor pOF YHEPS retesowmdyof Rasirgoasodeyidyefotmapes, In generalithérs 284 e

synthesi s i ' t pol yner cont.ai. :
structural @8@?2%% gﬁoﬁﬁgafggﬁ%% gﬁﬂ%g&é ogepﬁcfe[ssaﬁlle ﬁeh? tg‘? FRIHERY |

t he precur spproaghuang (fhikenide clodn apppgch.ed t o produce flexible plastic
di spl ays. These di sadvantages limt its application. [0006] The side

chai n appr i nv, t erizafion of .suitahly._substituted
nmononer s tgg?d(j)?]na %ﬁy,ﬁb&g@?hﬁe?%%{f%éeﬁ it °1¥§h° ﬁ@f ‘F‘Eﬂcgﬂ?g@aéﬁd
into thin frahtheie precursotrditesPat endd foNGhe fbridBdnlBPPYi EEDO SFD08/14177).
partially PPV .- pol yner, of (.2- .

net hoxy- 5- ?%lelb g%cﬁlilsf)f?/ 9 V %k%dbg?ssgﬁ’ééﬁﬁ T {08 PTEAYF Eplxgnts, MEg-comvented
whi ch may be the fullproagjrgsted forni hrcugh peRkabirehtilefSprodest BRen b REIBranRad
the |ike. Howeyer h/ﬁg—gﬁ%/o% only partjally soluble and MEH PPV

sol utions ﬁ(éeeélﬁgizg e I RJEFESHK PobErRToweMAY hae some dasttiges, of
uni foi m fi liesmoki-hpbyRfRdsik § st jf dh ' hi-gh

~experi ment %I 1?ki E’!b s&g.(_:h ?hat. [ tpqei%sag]lrcllo’%lé géég%%ﬂﬁ?glg{n gﬂ%%g%n%fﬁﬁ%?mﬂ
sol ubl e al REK§S dbagdition @5 2pesyl of te hegb trpabingyioihe phiceisar route may notbe
et hyl hexyl ded RSy AR YL 308 o 1emis 7 e
pol y(2, 5- b?%%ho?%@?gﬁ%xy@ pYéﬁg%égﬁssgﬁgé\?ﬁ% Cenay E’ﬁ&% apRRAaR have:

denonstr at an and yellow I'ight. enission with nedium
ef ficienci g@)q%i %%36@9 iCa&E aIQRB‘?aSh ipzptens theneplyBergaon7& Apitably substituted

monomers to fortn'a 'é'olublé PPV derivative that can be directly cast into thin flins,

L

"US. Patent N? '5,18§iﬁ!ﬁ§‘:disclose§ a partially soluble PPV . polymer of ;3613?(2:1
methoxy-{j-(2":é:ti;fYII_i:éxirioxy)-pgifa—p‘hcn)‘rléﬁeviny}cﬁe) (MEH-PPV) which may be Lo
processed into shapeci articles, films, fibers, and the like. However, MEH-PPYV is only
pattially soluble and MEH-PPV solrtions are unstable and form gels at room
temperature. Casting of unifoim films of MEH-PPV is quite difficult and requires high
experimental skill such that it is not economical,

[0007] Other sohuble alkoxy substituted PPVs include  polj(2.5-bis(2’-
ethylhexyloxy)-p-phenylenevinylene) (BEH-PPV) and. pely(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 PPV, another type of PPV polymer is atyl-
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[ 0008] Besides al koxy substituted PPVs, another type of PPV pol yner
Is aryl- 2 substituted PPVs. Aryl groups can be attached at the
phenyl ene rings and/or at the vinylene bridges of PPV. Both
approaches may enhance the solubility of the resulting polyners. In
addition to inproved processability, aryl substitution may also
enabl e enhanced phot ol um nescence efficiency and photo-stability.
PPV nor nal | Wbéﬁhﬁltcé BfVse Arylymbimsveshitghditacied apubieeplgnglene kinghindadr & hon

b I | d band
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pol y{2- (2" - mefﬁmweaagl pheirrsiability- BPVyionpalb'mgz e

vinyl ene) (yilow@pHhshd

series of p egyl SUbStItU?gd f&%?/%%% Eiﬁggpo%rrers sla( g'ﬂ’éém@%ﬂ on
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pol ymers h NS t n to
quant um p?\/\%b%nc u%&%ﬁg fwgﬁﬁﬁﬁé&sﬂﬁgg@% BBIP ‘?Pé.’kep es
{)r Iepar eg v Ib @&. tRheHEH, o qdol(méy uﬁlai Muer! ?UBS), ljtasﬁxz-@nitw])hexyloxy-s-(lo’

ol ane-bi s ral . s.in the one
which are H‘i’ﬁ‘&mjﬁﬁ“ﬁ% 'ryi&}’r 1 lﬂ)g (SL Kedwae. ¢ a% éi/?s’-sﬁse‘i‘{"aMﬂfe? 10:

pol ymer i zatd8e)) andatedes 6f pheaghdudstiinBe ' e
TBB struct )I} defects . i npphg]:d I -Isubs??wtvﬁjtagégadP %@mgyégagéﬁ% bgorbwm'

severe t harPBHEC Semirgadueiors a(ﬁk&?’;’ﬂlmﬁt 6li CNO38/2T36). Filesa moly@@rChave

PPV (5- 6% \@mods nal

et e wan o ot 8640 to SollipEpetonfince Ml td ool OB Al Bmec

W98/ 27136 SHiciurisscHovevss\PRY WIWUE& pnemrecu viarke mhkhqsomm@mummme. ng
ol ymer cal

ﬁet Koxy gr (J)ngfngloﬁdﬁ%lgg égcﬁé%g&nt !E%Wb e%%oﬁ yd{]ﬁr g’é&%ﬁlée Wiich

pol ymer ché&F Qﬂ@b@gﬁﬁﬂbﬁo@hﬁadf@-hepébymm Mpmermuﬁdhnetam tﬁl&'égdlaal |y

suppress t t r efects has

S s ot M R bR o R P et K B8 b smen Rl bV 12

ef ficiency emblﬁmwmanl—ﬂmsmdardtdmnmmmmch 8s MBIRPPYWrRNDE{CE]-,

10010] vihorZy B-EieRrL-520mB (€ i, B, b bl dokamaves
t hr ough pd@nﬁhwﬂy&fﬁ'sﬁeﬁhyt‘t&laﬂ'&uﬂrcﬁmthe resul ting polyner can show
as little as 0.36% TBB

[0009] WOO98/27136 discloses a new aryl subsututed PPV based light emitting
polymer called Super Yellow in which a strong electron donatmg methoxy group is*,
attached' o the PPV backbone to gulde the polymer chain propagahon "during -
polymenzahon which can partzally suppress the formation of TBB structural defects,

Super Yellow has demonsirated quite promising performance in terms of device

efficiency and lifetime, I'_{owever, this polymer is a yellow emiiter, which is not very |
desirable for full color display applications,

J0010] When a biphenyl group is attached to PPV polymer backbone through

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

structural defects and the polymer emits green light (Chen ZK et al, 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 efﬁéient light emitting polymers which can be easily
3



structural
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the polyner is not satisfactory. Therefore,
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defects and the polymer emits green |ight (Chen ZK et al,
however,
storage and the quantum efficiency of
is aneed to

showed a

devel op stelbtien prodesséd.i ci ent |ight emitting pol yners which can be

easily 3 solution processed. SUMVMARY OF THE | NVENTI ON [ 0011]
the invention provides conjugated polyners of fornula I
Pr-R3 At, SWMMRARRONTHE INVENTEON R1,
i ndependently selected fromH, hal ogen,

aspect,

cyano,

R2 and R3 are
substituted or

I n one
R2

unsubst i t {0G&H]al Kyilone asast, iticihechioh prtsddsdonfughrd palykdryof Shhskilt ut ed

or

al kynyl ,

unsubstituted heteroaryl,

het er oaryl am no,

unsubsti tuted
substituted or unsubstituted al kenyl,
substituted or unsubstituted aryl,
substituted or

al kyl t hi o,

substituted or

or unsubstituted hetefoaryl oxy,
arylthio, substituted|¢r unsubst
unsubstituted aral kyl substitu
substituted or unsubs$f{ituted a
unsubstituted al kyl gef pryl itThe
het er oal kyl groups haying 1 to 3
18 carbon atons, the alkenyl an
| engths of 2 to 30 cajbons,

| R, /

wherein

substituted or
substituted or
substituted or
unsubsti t ut ed

unsubstituted al kyl am no,
unsubsti tuted

unsubstituted aryl oxy,—substituted

S

d het

itute
kyFEQ

kyl

yl,

bon @
4 al kynyl
erably 2 t

stituted or

al koxy,

unsubsti t
eroarylthio, sU

substituted or
al kyl t hi o,
it ons and pr ef er
groups havi ng
0 18 carbon

ut ed
bstituted or

ubstituted heteroaral kyl,

al kyl am no,
ably 1 to
chain

Ry, Rz and R; are independently selected from I, halogen, cyano, substituted or

unsubstituted alkyl, substituted or unsubstituted 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 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



atons; the aryl, arylthio, aryloxy having 6 to 60 and preferably 6 to
30 carbon atons, the heteroaryl, heteroaryl oxy, heteroarylthio
having 3 to 120, preferably 3 to 60 carbons atons, and the

het er oaryl ami no group having 3 to 180 carbon atons, preferably 3 to
120 car borllainghgrouRd hasing ndepeledetht [of e 80 taathohs opnesudlay it tit €8l carbon

unsubstituted (Cl-C30 l.kyl,. substituted or unsubstituted (Cl-C30)
al koxy, s %’(ﬂﬂﬁ @acﬁc?%yltarﬁ%mélpw@ﬁ‘éagééf-@sw prgje ¥ fite 30 sarbeniaterred

or unsubsts Iy ; ) ot :
( C3- 060) ;&@@t@ﬁgﬁ%ﬁ%@)ﬁ%%eﬁe&%@%? lﬂgﬁuhg?;f{’ § ??’%?%%?ﬁ*ﬁi*ﬁy‘f@a%m

di al kyl f | atmenynd thelheteyhfylanmergroyp bpiin®Bith | 180rerhyin @mds, preferably 3 to
silsesquiaégnxl' A{I i s independently selected from substituted or
unsubsti t §}£P9F° el substituted or unsubstituted heteroaryl,

i ncl udi ng phenyl, naphthyl, thiophenyl, furanyl, pyrrolyl, pyridyl,

thiazolyl, oxa®,agagh endI:Ylfl?'i\ZsE_réMied thdd QuBIMhted 0P ARBMsLHRIERAYLCs,) alkyl,
spi robi fl uorenyl, carbazolyl, indenocarbazolyl, phenoxathinyl,

i mi dazol yISubssijited Giryynsubsiyteg (@ riSah), abspxy.dstistifped ondmsytistituted (C1-Cao)

qui nol i nyl i .n y By k e Nyl t hal azj nyl., ,thi azol yl
dibenzofuﬁg(y ?’%@%@%@%r%H@ﬁ?ﬁ%@ﬁé%ﬂ%ia% ?%PEUB@%E %ﬂ¥%6%8ﬁ9?$£mﬁukd
benzot ri az0}-Yk,) behzoxhzes yliardiheogienki, ophaenitazinaiitheayll NiaeeMbiendy, €
is indepegdeﬁbléfselect d.fromsubstituted or unsubstituted aryl ene
and substAYtly eBﬂ’ﬂﬂgﬁﬁ@Fﬁﬁuﬁéﬂdﬁéﬁ%ﬂ@%ﬁVY%ne, i ncl udi ng phenyl ene,
t hi enyl ene, fluorenyl ene, spirobifluorenylene, indenofl uorenylene,

pyridylene, bipyf iiQYi‘n@ﬂfenderﬁEf REZA¥ efém Etngﬁﬂﬁ&larogfi&%hgétgﬁt dt%gls eand

benzot hi azol yl ene, oxadi azol yl ene, pyrrylene, furylene,
groups wi Swbsgifisecher ynsplestiaity heterarydl oging phesy 1k eaphthyl,dhiophdnyhyfizangk,

aryt oxy, BrORE SKURTL T BigAar SRR, Toreter g P Blergivorenyl
hal ogen, epiraliRn@eBIPDeArbs2e8¥1l Sndebeimbhz0lydr ShdnbdSRBRHeRtiliazoR 1 0pyrhzolyl,
wherein for _.each pat |least one of mand n1s 1 and for at | east one

p, mis 1PYaRyipyli s myridazinn. t oindelob; awinelinylharuinaxehnylgatredhthptiging,
in which Qe 0,4 b ; = 5 (2 " | hexy! d R3s 4' (2
ot e Baen ! LB b R nSeyich ot BN O RO

conj ugat etiepoliarelys beaxixagolyl, 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 atkyl, 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, m is 1; and
p is from 10 to 2000;

other than a conjugated polymer in which n = 0, Ar= phenyl, R, =
5’(2” ethylhexyloxy) and Ry= 4’(2**ethylhexyloxy).



formula Il R2 Art \ / Rg x Are Rg mP | wherein X is selected
fromS, NH NR6, O or SiR7Rs; R2, R3 R5, R6, R7, and Rs are

i ndependently selected fromH, hal ogen; cyano, substituted or
unsubstituted al kyl, substituted or unsubstituted al koxy, substituted
or unsubstituted al kylthio, substituted or unsubstituted al kyl am no,
substituted or wunsubstituted al kenyl, substituted or unsubstifuted
al kynyl, sUBB12]t utiadamthen respdast i Uin@ehition #b¥ites SotiedatddubSifimeis having
unsubstltut d q heroaryl, substituted or unsubstituted aryl am no,
substitute %? #ttsubst it ut ed heteroaryl ami no, substituted or
unsubstituted aryl oxy, substituted or unsubstituted heteroaryl oxy,
substituted or unsubstituted arylthio, substituted or unsubstituted
het er oaryl t hi o, substi -ed or u-substl uted aral kyl ~— substituted
or unsubstituted heter Ut ed or unsubstituted

al kyl silyl, substitut £d al kyl gernyl, |the al kyl,

al koxy, al kylthio, alk kyl groups having Ito 30
carbon atons and pref pon atons, the|al kenyl and

al kynyl groups having P to 30 carbons| preferably 2
to 18 carbon atons; aryl oxy having 6 to 60 and
preferably 6 to 30 caf 'yl am no having{6 to 180
carbon atons, preferabl h 6 atons, thelheteroaryl,

bet er oaryl oxy, hete [ ¢ 120, preferpbly 3 to 60
carbons atons, and th g owﬁor having 3;to 180 carbon
atons, preferably 3 tiq 120 ‘carbon at 6T bndent | y

sel ected from substit utjed or unsubst i tuf d (Ci1-C30) _\L|R4

wherein

X js selected from S, NH, NRg, O or SiR;Rs;

Rz, R3 Rs, R, Ry, and Rs are independently selected from H, halogen; cyano, .
substituted or unsubstltuted atkyl, substituied or unsubstltuted alkoxy, substituted or
unsubstlmted a]kylthm subshtuted or unsubstttuted a]kylammo, substituted - or_
unsubstituted alkenyl, substltuted or unsubstifuted alkynyl, substituted or unsubsntuted:
aryl, substituted or upsub;hhﬁsd heteroaryl, substituied or unsubstituted arylamino,
substituted or unsubstituted heteroarylamino, substituted or unsubstituted aqﬂoxy;
substituted or unsubstituted heteroaryloxy, substituted or unsubstituted arylihio,
substituted or unsubstituted heteroarylthio, substituted or unsubstituted aralkyl ,
substituted or umsubstituted hetercaralkyl, substituted or unsubstituted alkylsilyl,
substitited 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, arylihio, aryloxy hawng 6 to 60 and preferably 6 to 30
carbon atoms, the arylamino having 6 to 180 carbon atoms, preferably 610 120 carbon
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substituted or unsubstituted (Cl-C30) al koxy, substituted or
unsubstituted (Cv-C30) al kyltbio, substituted or unsubsstituted
(C1-C90) al kyl am no, substituted or unsubstituted (C3-C60) aryl such
as di aryl am nophenyl, diaryltriazinyl phenyl, dialkylfluorenyl,

di aryl fl uorenyl, spirobifluorenyl and silsesquioxanyl; Arj is

i ndependently sel ected fromsubstituted or unsubstituted aryl and

subst i t ut edatas, mhsh&nabamgnmeséma@u@@oambaryms nluﬁhglytdofwwefeﬂb@sﬂﬁwad
t hi ophenyl, furag%w pyrrolyl, pyridyl, thiazolyl, oxadiazolVyl,

pyrazinyl , RS a&i%0 ‘T%F@MHW“G ‘oD baing Gokceripd, ca@@nbamw
|ndenocarbaﬁﬁﬁﬁﬁﬂygqugg§§5 . I m dazol yl, pyrazolyl, pyrimdinyl,
pyridazi nyl, indolyl, quino & , quinoxalinyl, naphthyridinyl,
phthala2|nyl t hj azql | ; dlbenzofuranyl benzof ur anyl ,

benzot hi azol yl , Reeis iestenendpbnsplectedifeons stbstitutes] o ynsimstimtedalhiGeb), alkyl,

i benzot ! opiesib EAMBNAC LY kG, ahRBERI bR

unsu blst it utﬂwlthﬂ? emhsamye;il@n ansubs‘ult«hteldi (Cﬁ‘éﬂs@ﬁﬂmﬁlﬁifﬂlﬁy subshitﬁ?d/ beRBibstituted
rryl ene en uorenyl ene, i.ro uorenyl ene

P%de%of I uor(gﬁ% sugh ?Sdﬁa@ﬁ%mm%}?eﬁﬁp %Zmy?phenyl dialkylfluorenyl,
car bazoyl e@ﬁﬂﬂd&%ﬁﬁ@iﬂﬁ@ﬁﬂh&fe@ﬂ%ﬂ bﬁ@g@i&wol yl one, oxadi azol yl ene, .
pyrryl ene, fury' Iene and these groups Wi t'h one or nore al kyl, or

al koxy; or al ke . |t hi g, or al kyl anmi no; or

aryl am no, or brlﬁ) %Pﬁ?d(ﬁ@*y SBIF%FFQI%Q% S"@?t‘mﬁ‘ét%rw bstigisd agyl and
aryl thio, Qﬁbdﬂaﬁtt@:t aa.fnyﬁﬁsﬂmd heferda)l G Eding bhéialﬁi ﬁapw{ﬁ LihiopRal B frfuﬂa?lﬁnd

n are |ndepende£tly or |, wherein for each | éast one”df m-and
nis 1 and¥rebbaP¥riddstthgrdyly, oxadiagolyl, @mzwls ﬂwﬁm,o inderpoorenyl,

00131 | t
Lr epari ng ?gﬁﬁlﬂﬁe c?)a(r)-tl)a%‘rr!?é]Lr gm(?%&%%ﬂrar%glpr CBH‘eor f oﬁ rruclﬁﬁa‘&%nyl ,?]E?rraz olyl,
processes iPyE lﬂg @Wé degirh oindplgl.y newinolinyly aquimmelivginomephthyridinyl,
d t |

erivati ve pifhafzj 1;;% diERIH S k1960 Eyﬁﬁygb%%@:ﬁﬁPﬁbgﬁﬁﬂﬁééahgr@L

condensati Oon reac on 0 reaction
aspect , th@emuawlybhergpm%@mmom amd anghracenydnj ugat ed  pol ymer
of formula | or formula H In certain enbodi nents, the filmhas-a

thi ckness of ts BBedthenkt s@ﬁ&'&& i of
about 60 rimto aﬁout IFH;h tﬁlrg and rmreS eraéﬁeﬁﬁﬁtﬁ ‘quﬁ ?‘ﬁi
about 60 uPFwPstitesher pnsubstituies beteroarylene, inc udmg phenylcne thienylene, pyrrylene,

furylene,, fluorenylene, . spirobifluorenylene, indenofluorenylene, pyridylene,

bipyridylene cérbézoyiene iﬁdenocarbazolylene benzothiazolylene oxadiazolylene,
L pyrrylene, ﬁerIene, and these groups with one or more alkyl, or alkoxy, or alkenyl, or

alkynyl, or a.lkylthio, or alkylammo, or arylamino, or hefercarylamino, or- aryloxy, or

heteroaryloxy, or arylthio, ot heteroarylthlo, or halogen, or cyano substituents;

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

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

[0013]  In other aspects, the invention provides processes for preparing conjugated
polymers of formula I or formula I1, the processes including the step of polymerizing a
PPV-monomer derivative or a heteroaryl-monomer deﬂvatwe by a dehalogenation

condensation reaction or a Wittig reaction.



[0015] In yet another aspect the invention provides an

el ectrol um nescent device conprising an em ssive |ayer which

conpri ses one or nore polyners according to forrmula | or formula Ii.
In different enbodi nents, the device also includes an anode and a
cat hode, wherein at |east one of the anode or the cathode is
transparent, sem - transparent or translucent. In some enbodi ments,

the el ectr ofgoTy Pes GE Blothle \dspet, f HE tilv@htionC PoPIdES Bfind B@nﬁzﬁsnfg)ﬁ %oﬁ}ﬁga@ed
hole injection layer, an el ectron i njection |ayer, | ectron

tunnel i ng | Bohner ¢fdoradact or Sormienis bb?artﬁﬁgmba&;@enfaﬁbe@rsbm@wmﬁof
specific e C

o 551 ve | nuapk Sfhin b0 R DRRRARE oF SR B0 HI R 50
formul a || asdensE preféreblpethickpes odah)wétpmnrtdaimlbmom ution coating

process. In certain enbodi nents, the em ssive | ayer has a thickness

o o about OPEE! | PEERR hedalls A SAIAR e MR Rl |
ot 1 ame o e Rt ekttt
t hg pr esent PR tof'i‘ﬁm lgiyl dﬁ%ﬁ% Eﬁ rrg’?tﬁrég‘?-ﬂ%ﬁ@es?j ' dlaﬁ%&fl nSe

Pol yner 1 aid. a E@hodePHhedein [0 Bh&] onﬁlzﬁth@a@a@bpih% daﬁieﬂged tréHs aﬁrs%ﬂ;hs

of films prepared by spin coating. _Polynmer 1(FIG.la) and Pol yner 4

(FIG I'b) frisspaseaiehiansiugentoln soms embodimsuls, theelepiraliaingsceniiceiehBtietof
the h | 4.
€ honbpo i pOTS Oﬁ‘[ggp%[gl(‘) o 1alcﬁo&e m&&ﬁﬂ%le%é}ean%%ﬁ E@é&ﬁn?ﬁ@fe I8 eRbtrdd

statistical icts a sc
r epr esent attneding fayemen Ele@‘mwttﬁnmmmnd devipods In FpeCifics7ubddipients.s a

S e bror ) %@E& e |nJ ec |ng ;F{ %tlﬂ]og&sgfél é'%f%%pnﬂ ]?BOPEB* o

a support/anode rontin
| ayer/ el ectpolymers ofi &rnnip 1 mybnhdaﬂhwﬁaeml thepolymsm aresicmﬂtediby scdmons

0022] K G h =V t f :
| 701 PEDOT ISR RSk 1Y PR S im iy B SiSive e gt g ks pf pat 30,
devi ces of nnh TCHHEDZID: ﬁ%ﬂdablg&r&ick&%@aﬁ' gbgut 60 i) 24 hoduk G50 fim shdmsre
current. ef {16888 skl bF 8Bk SR LMol 9 3l OF deVices of

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In the Figiwes, which illustraté, by way of example only, embodiments of -
the present invention: ' :

[0017]  FIG.1 shows the HINMR spectrum of Polymer 1 andPolymer 4;

[00418] FIG. 2 depicts optical micrographs of films prepared by spin coating -
Polymer 1 (FIG 12) and Polymer 4 {FIG 1b) from toluene.

[0019] ¥IG. 3 sbows the preparation scheme of the homopblymers H
[0020] FIXG. 4 shows the preparation scheme of a statistical copolymer;

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

layer/electron tunneling layer/cathode eleciroluminescent device.
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| TO' PEDOT: PSS/ Pol yrner / Li F/ Ca/ Ag; [0025] FIG 9 shows

el ectrol um nescent spectra for . the |TQ PEDOT: PSS/ Pol ymer/ Li p/ Cal Ag
devi ces of Exanple 24 containing Polymer | (Pl), Polynmer 2 (P2),

Pol ymer 3 (P3) and Pol ynmer 4 (P4). DETAI LED DESCRI PTI ON OF THE -

| NVENTI ON [ 0026] There is disclosed conjugated polyners having a
general formula l: 1R2 -lam R3 Are Are VRt \ R4 M P wherein
Rl, R, anqoBiRjar FIG)depenrs eViiys &laemtadsf rom H hal ogen, cyano,
subst i t ut e&;&P unsubstituted al k I 3 substituted or unsubstituted

-al koxy, su ERAGP B} PelmetbiFiQ al kyl thi o, substituted or
unsubstituted ai kyl am no, substitut ed or unsubstituted al kenyl, 9

substi t ut GCEOU?Z?»t]Unﬂ@sﬁkﬁd%se@-ﬁdl&%’ﬁ%hﬁw?&%?t' tuted or unsubstituted
e

aryl, substitufed or unsubstitu roaryl, substituted or
unsubst i t utB/PEBOTRSS/DolumeniciF/Gaddest i t ut ed or  unsubstituted aryl oxy,

substituted or unsubstituted heteroaryl oxy, substituted or

unsubsti t ut@ghaqry i unsubstlt | t hio,
subst i t ut eg 4? ugﬁ’.bgﬁh@ %? %hhélﬁr{aﬁ%gm‘?‘{cy S EPFEht 8339%3qu ?ﬁ‘b&?‘g g5t
het er oar al R'W/PE@@ﬁ'ﬁSSmﬂlﬁdeﬂmF/GaMbstl tuted al kylsilyl, substituted

or unsubstituted al kyl gernyl, the al kyl, al koxy, alkylthio,

al kyl am nogg er kyI rougs havin t 0,30 carbon atom; and
pr ef er abl y[ dﬁio car b%n at Ong, %c%?wce%d PRy dPoupste

h?w ng fEaITDIPBB@EﬁESSmolﬁnérﬂAB@a/@ﬂm,o:ﬂDE;te:ﬁ'@éng xgﬁafuﬁl %ﬁ;lﬁ%ﬁ&b@”
at ons; e ar Vi ng 0 an preferably
to 30 car bgﬂséﬂt B’ﬁ% ﬁ‘%@ ﬁ é&é}lﬁﬂ Wﬁaﬁ'@l"bxy het eroaryl thie

having 3 to 120, preferably 3 to 60 carbons atons, and the
het eroarylEEME@DEWmﬁONOFMWEP@Tm pfef erably 3 to

120 carbon atons;

[0026]  There is disclosed conjugated polymers having 2 general formula I:
g . Rz —_—
i R,

wherein

Ri, Ra and Ry are independently selected from E, halogen, cyano, substituted or
unsubstituted alkyl, substitnied or unsubstituted alkoxy, substitufed or unsubstituted
alkylthio, substituted or unsubstituted aJkSrIamino, substituted or unsubstituted alkenyl,

9



R4 is independently selected fromsubstituted or unsubstituted
(C1-C30) alkyl, substituted or unsubstituted (G -C30) al koxy,
substituted or unsubstituted (Cl-C30) alkylthio, substituted or
unsubstituted (Cl-C90) al kyl am no, substituted or unsubstituted

( C3- C60) asubdtitlstaat rmramsﬂﬁsanyéchaﬂdyﬁjdhenwntutdd ar ylhtwﬁsﬁmitdmym@heswbututed or

| bi fl |
a1 | sesqui SRSHpIHGS b Dahguieiianh by SEubested oM ianate.ubaied o
unsubsti t lﬂﬁl@lﬂosﬁﬁﬁféd aanﬂoxfUlgélss'tlhﬂécﬁ%rorunﬁﬁﬂt@l?etd' thgfe%%nlgg%ﬁr Ql?tysﬁjm’ttrélylm

i ncl udi ng phenyl, napht , thiophenyl ur anyl
t hi azol yl unm&hmblayj'lthlqaylsabsmyéd drl woswntitutedi helierafylthis, eslyﬂstltuted or

ph hi
TP dazol y e kD, Kbtk e{'o(%CSlE??lfﬁzaawfwhetq?%éﬁt ' Qbsttuted or
qui nol i ny|unmﬂiét1ﬁ%ﬁabl ?héllyl REBdHah | 4 lﬁﬁéhbshttﬂgﬁ hakazd- Al th\I: Ql'llﬁ;folﬂ)d)xy,

di benzof ur an benzof uranyl, benzothi azolyl, benzot hi dphen
benzot ri aabl 1110 b&ﬁb@xa%&ewoalmlmmthwmgﬁdnﬁb cagod mnhmabpmﬁekably&ﬂ e

i's indepe t e tut.ed or nsubstlt

and " substs d o atbBr B Be IRV ERR el R o Sy Fode
t hi enyl enearboﬁd lmrfemslyemm 1 S§irbePathing Ofhe AV R Glthib rm?mszlt/ g Ging BYib &0&nd
pyri dyl ene, Eé{ld yl ene carbazoylene i'ndenocar bazol yl eng,

benzot hi aPEf§rkleS tioihenrhomptpmentae hgsﬂmayyleh@teroanmm Beietoandihitibedng 3
groups w tt(;" 19@ rgfefz[;ﬁy g tglﬁiﬁyéarbo?l ?t}nlﬁ) Xha R ha T g QX%%P%%%@%”‘Y laﬁ; qu

10 al kyl thi o, m no, or arylamno, or
aryl oxy, dBOchbbmammﬁypmﬁyﬂﬂpBtaﬂymtmbOnamhmpeteroarylth|o, or
hal ogen, or cyano substituents; mand n are independently 0 or |

i f | east
b s 1 and P Sobiiehy SBEogh el be sl S ol
i n which pubstiitedol —mﬁti@s%ff&ted ?@e By, b’&o §§; bydb@ﬁ@ﬁi/édow)unéﬁ%ﬁ%ed ‘&cl -Csg)

(2"et hyl hexyl oxy) .. . re’is also disclosed a conjugated
pol yner haWH@lOaSujﬁﬁ@l’f@I orfl.msmsltlaltqzd {C1-R?) HkylaminRaubstituted or unsubstituted

(C5-Cep} aryl such as diarylaminophenyl, diaryltriazinylphenyl, dialkylfluorenyl,

diarylfluorenyl, spirobifluorenyl and silsesquioxanyl;

Ary 1s independently selected from substituted or unsubstituted aryl and
substituted or unsubstituted heteroaryl, including phenyl, naphthyl, thiophenyl, furanyl,
pyrrolyl, pyridyl, thiazolyl, oxadiazolyl, pyrazinyl, fluorenyl, indenofluorenyl,
spirobifluorenyl, carbazolyl, indenocarbazolyl, phenoxathinyl, imidazolyl, pyrazolyl,
pyrimidinyl,  pyridazinyl, indolyl, quinolinyl, quinoxalinyl, naphthyridinyl,
phthalazinyl, thiazolyl, dibenzofuranyl, benzofuranyl, benzothiazolyl, benzothiophenyl,

benzotriazolyl, benzoxazolyl, dibenzothiophenyl, and anthracenyl;

Ary 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



x Akt \ R mnp

| wherein

Xis selected fromS, NH N ts,

0 or

SiR7Rs; R2, R3, R5, R6, R7 and Rs are independently selected fromH,

hal ogen, cyano,
unsubstituted al

substituted or unsubstituted al kynyl,
al kyl.am no or substituted or unsubstituted aryl am no,

unsubst i t uelglthihetoer ebiylatrémo, noy  aylasitrio] Ubre chefodnyiamibis] | druteglo

FOXy, Or
substituted or

al kyl t hi o, , subst

unsubstitu
substituted o

ai koxy, alkylth

carbon atons anfs ol ®rtakbon; 1
groups having chain lengths of 2 to 30

to 18 car bon atqgg'

al kynyl
60 and preferabf

to 180 carpgmensineRHoxy)eatd

het er oar yl"oxy,

het er oar yl ,

preferably 0
havi ng 3 t@gﬁﬁo

i ndependently sel ected frrom substituted or
substituted or unsubstituted (d -C30) al koxy,
unsubstituted (C3-C30)

al kyl ,

substituted or

koxy,

tute

bgroglony o
substituted or unsubstituted heteroarylthio,

unsubstituted anyhdn asudebbideide) Wl,%&ﬁﬁﬁﬂof&d&h%ﬁti&@&%ﬁ@@#xﬁ
u substltuteg unsu

al kyl si | y| 3901 {eagt Gue g, s

io, a

the ar

5t B FouR

substi t ut ed

unsubstituted al kyl,
unsubstituted al kenyl,
substituted or

or

1 aryl oxy,

substituted or

unsubsti t ut ed
substituted or

d . unsubsti tut ed I |
F‘Vﬁ%ﬂ?ﬁ?ﬁ%&aﬂl eﬁhﬂi?gew&ks%qoi subgtigugntsgr yl t hi o,

| kyl am no,

|,

aryl

6& car bons_at ons,

(C3-Cyo) al yyl am no,

as di aryl am noph

di aryl fl uorenyl, spirob

wherein

enyl ,

“aral kyl,

het er oal kyl
to 18 carbon at ons,

t hi o,

substituted
R8dbstituted al kyl gernyl, the alkyl,
groups having |
t he al kenyl

or

car bons,

substituted or

¥hd nis 1
st?%ﬁted

to 30
and

preferably 2

oXy groups having 6 to

arbon atons;

t he

‘having 3 to 120,

and the heteroarylam no group

Fos 2kp gisglossdaspaipgatedpaymer hapiog 8 geneoal fortwiell: R4 i s

al kyl thi o, substituted or unsubstituted
supgstituted By unsupstituted (C3-Ceo) aryl
difaryltriazi Nyl , dial kyl flugrenyl,

fl uor enyl

Bt

sesqui oxanyl ;

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

aryl
oh Palyanes , int Wéichr Y1 ndigr plenkVRNg . 6

et o holfeien®

unsubstituted (Cl-C30).
substituted or

such

Rp, R3, Rs, R, R7 and Rg are independently selected from H, halogen, cyano,
substituted or unsubstituted aﬂqﬂ,subsﬁhﬂnd.or'uﬁsubsﬁuﬂed 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 a]kylthip, substituted or unsubstituted
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At, is independently selected fromsubstituted or unsubstituted aryl
and substituted or unsubstituted heteroary], including phenyl,
napht hyl , thi ophenyl, furanyl, pyrrolyl; pyridy], thiazolyl,

oxadi azol yl, pyrazinyl, fluorenyl, indenothiorenyl,

spi robi fluorenyl, carbazolyl, indenocarbazolyl, phenoxatbinyl,

i m dazol yl , pyrazolyl pyr|n1d|nyl pyrlda2|nyl I ndol ylI , qU|noI|nyI

gl“bnox a:c ' nm OxY, r@bﬁmﬁw o miﬁubsmﬂiﬁ?ﬁieﬁd)a?ﬂ}my, Léﬂb@tittﬁiﬁm erh uns11bst1tuted

i benzof ur i azo y enzot hi ophen

benzot haz olgwéh{%éﬁhfé EF% ‘ﬂ:lﬂq Eﬁﬁ e prbstified %‘eﬂﬁﬂbﬂ%ﬁ@ﬂ arylr e

i s i ndependebstityede LRbaiutbd REb® ‘sl.ﬁ:b'lﬁtﬁﬂd Qf uﬂéﬁ@éﬁgﬁ d %ﬁk@dmﬁgﬁ%ﬁ '
enyl ene,

and substltut eg or unsubstituted et er oar | ene, 1 nc

t hi enyl ene® ngptbalkylpifylyqubstiivied orioesy lkjdgﬂ:rmyhlthé alkyleaicane,

denof | |
:%ER&JBB%%F%FZ%@ in, SUEARy PR 130 30 oGP0 BREY S el
groups wit ko bheartben anme, the Ia;ldenylcnndaﬂwygm@ps Jﬁkdﬁgrahhm leﬁgtﬁd KyDYd 30 Or

al kyl t hi o, t eroaryl am no, or

aryl oxy, ore ﬁ&e%sgé% %WQS? 1go°rafh°5raﬁni &am&mﬂ&% 2BAPS EreRRs having 6 to
hal ogen, oﬁandapmfaab&}sﬁlté 80 Rhatbon Mo tHe A Qﬁﬁ%hﬁn 80'ca r?:
wherein for eac F@ eaﬁ;to one of m and |s and for at ast
one p, m i &OfS, raglté' e, aﬁ%ﬂﬂz@@dleteswéslpetmarubw ltﬁeermryiﬂno
"al kyl " reﬁaaxi 8 @0 500, 3hraiBEabBY 3 126 0 ‘Q‘%ﬁ

al kyl ; g’itffgt ut ed alaﬁk | " Iraicrafers to al %?6 gﬁl&é{bls ur%ﬁ “ﬁ}oeé

one ‘or ving ielsp El%?ﬂ%af‘émsa éqf@iﬂb]a[ﬁdwém mlmmns for exanple,

hydroxy, thio, (C3-C7g) al koxy, (C6- C60) aryl, (C2-C60) heteroaryl,

hal ogen, (G - Gim)is m&b&da&&iﬂémaéa%&%%mﬂﬁ@?ﬂ RN (YA RO
am no, carsg]g car boxyal k car bamat e ony ¥ Aarmde,
silicon F%PF d@ﬁ%ﬁ%‘t@ {GufPao) elkony,ysybstitutad tar ogenbstinded K@-Cioke
The subst i digmic s&@ﬁm&h%iﬁm&i}&ifﬁéﬁ(&& gr]ﬁ_ﬂigﬁfu'at éﬁtlngl%%ﬁeé%g}zmgubﬁutgcfed

herein, "al koxy” refers to stral
non- cycI i G 3-0&6; k! el ras lﬁlmylwgmph@xy dladﬂtuadmygpmm dialipElublengled

al koxy" r efigh b I%,%y b ;pbearing one or more -
substi tuentﬁrsrasu sg lﬁ[ @%{]@%Efl&%%ﬁy Used herein, "al kylthi 0"
refers to straight, or branched; cyclic or non- cyclic, alkyl chains
havi ng a thin rHdiis dpdegpusigpily ' %bb@ﬂlﬂ@ﬂleﬁlbaﬁkm‘ltdrl otisubgtiteted drgl and .
?l)l:%/ lht glbgvsgﬁﬂitfﬁ@d &Iﬁkﬁﬂs@tﬁ&dlﬁ@éﬂaﬁq fAbadh pHERLE nafﬂl%ﬁ ttnﬂ‘:%ﬂenyl afﬁranﬁ}
pyrrolyl, pyridyl, thiazolyl, . oxadiazolyl, pyraziny], fluorenyl, indenofhiorenyl,

spirobifluorenyl, earbazolyl, indenocarbazolyl, phenoxathinyl, imidazolyl, pyrazolyl,

 pyrimidinyl, pyridazinyl, indolyl, guinolinyl, quinoxalinyl, . naphthyridinyl,
phthalazinyl, thiazolyl, dibenzofuranyl, benzofuranyl, benzothiazolyl, benzothiophenyl,
benzotriazolyl, benzoxazolyl, dibenzothiophenyl, and anthracenyl:

Arp is independently selected fiom substituted or unsubstituted arylene and
substituted or unsubstituted heteroérylene, 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, §r alkynyl, or alkylthio,
or alkylemino, or arylamino, ‘or heteroarylamino, or aryloxy, or heteroaryloxy, or
arylthio, or heteroarylihio, or halogen, or cyano substituents;

mand n are independently 0 or 1, wherein for each p at least one of m andnis i
12



[0031] As used herein, "al kylam no" refers to an am no radical having
One or nore straight or branched, cyclic or rion-cyclic alkyl

chains; "substituted al kyl am no" refers to al kylam no radicals
further bearing one or nore substituents as set forth above. [0032]
As used herein; "alkeriyl" refers to straight or branche$; oyclic or
non-c'ycli'c hydrocarbyl chain radicals having at | east one

car bon- car band fotcsdaes dvemghin i§ whsti tuted al kenyl” refers to al kenyl
radicals further bearing one or nore substituents as set forth

above. - [0033] Asréjseﬂogj%ﬁbn, "al kynyl" refers to straight or
branched, cycli c® BT HbAY 'c hydrocarbyl chain radicals having at.
| east one carbon-carbon triple bond; "substituted alkynyl" refers to

al kynyl rad0o28]s fas tisedrheRaraRGIQBRrsGb sHBER of edbhddl Syl
forth abOﬁﬁa[ 034]_As used %Ig?lei Bt ofF gﬁtr e]tbg-fns étd(,) @j;linlfbadr’%glﬁgt%?cgac

radi cal ha 0 wbstituted syl sebrsto dkyledicals figtien bydring efecorsmpe

aryl radic 3 ' ; Psti 3.as._ S
forth abovggﬁsﬁgl%g{?i}fgéfﬁg{eo %g@@?sﬁ@r,pgﬂt@?,o% ?@H’%ﬁg’f r""sc‘g)oaI §7c

radi cal s hdxsrigrli hetorgasyl, bélogen; (C160;: ) pertmdunlion, (05 Chadviertglaaliexgr

nore, for 1 3 r.oat e.qg., . N 0 .S S, P B or

t hei r conb?g%{a’%% ’ %’{S’B‘Ba‘?af&g‘&ff ?{goﬁ%ﬁ §?“%ﬁ'§?tﬁrsgl;f°ﬁ“y§ﬂ}g?%“&}§% @Emon,
het er oar y| 'borongplersshdrousa siificoxgaery hitfogell i thé Uiké. "Fhe BARIBE BRS also
or. nore sul’l)‘L‘sn.'tIuenés %ﬁfe forth above. [0036] As used herein,
"aryl ani noFEFEFSG &fi no radi cal having one or rmore aryl
groups; "substituted arylam no" refers to a arylamno radical further

bearing ong0029] nosessdibeting ik’ Bferstesichightdd bRBEnE; o8O 37 donASyclis ed
herein, " hg@)‘g{ ar baarri no" ref .rsltto ap am no_radi ¢al having one or
nore herte ‘i?’f""% Bype G’%’xﬁg'f’? TR HarHtiedrieaniveers tp alkers radisaly
het er oar y| &mihebeatifgogaér thore hibelitubRads SBEfoRAGbYe, NDr e substituent.s as

set forth above [0038] As used herein, "aryloxy" refers to an oxy
refers to an

radi cal hayjqgags an aryl qgroup;. .. ".suhstit uted ‘aryl oxy" )
arlyoxy'r amdégJ f t‘ﬁ’i’?t%ﬁq %B"&gﬁi ﬂﬁ-"%ﬂ% TSy straigh PGash ovelic gepon-
forth aboveyclif,0fIRY cihsinsbednd @r fich xadidab lph@ar WRiied! AkARS! a8 9XY
radi cal haé'kﬂ_g{ia E@t r.oar L r oug; "substi,tuted heteroaryl oxy'."
refers to PR Félf@%}g e AP PURPIR SRDsHWERE Apsebieth abote. -
[6031] As used herein, “alkylamino™ refers to an amino radical having one or more
straight or branched, cyclic or rion-cyelic alkyl chains; “sub_sti_ﬁ;ted alkylamino™ refers
to alkylamino radicals ﬁthhe; bearing one or more substjtuents as set forth above.

[0032]  As used héreit, “alkoriyl” rofers to straight or branchedi:éyclic or non-cyclic:
hydrocarbyl chain radicals having at least one carbon-carbon double bond; “substituted
alkenyl” refers to alkenyl radicals further bearing one or more substituents as set forth
above.

[0033]  As used herein, “alkyny?” refers to straight or branched, cyclic or non-cyclic
hydrocarbyl chain radicals having at least one carbon-carbon iriple bond; “substituted

atkynyl” refers to alkynyl radicals further bearing one or more substituents as sef forth
above. | '

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

atoms; “substituted aryl” refers to aryl radjcals further bearing one or more substitnents

13



or noresubstituents as set forth above. [0040] As used herein,
"arylthio" refers to a thin radical having an aryl group;
"substituted arylthio".. refers to . an arylthio radical fiirther
bearing one or . nore substitients as set forth above. [0041] As
used herein, "heteroarylthio" refers to a thio radical having a
heteroaryl group; “substituted arylthio" refers to a arylthio

radi cal furﬁgyafhhggmh@g one or nore substituents as set forth above.
[ 0042] As used herein, aralkyl refers to an aIkyI radi cal having

one or nore a ¥ roups "substituted aralkyl"” refers to an aralkyl
radi cal furlORép] Pyed hsrein, Sheterprnsl” refig e promake sadipslsdwying ou s Tangsve.

[0043] As Uo?f%dto%@rcﬁfbﬁn atoﬁﬁth%I?QB &%ore,rf&f %{afnlp[ 0{ %oﬁhe téroef’tfﬂ'ﬁls' @%”N,

havi ng one or nore het eroar roups:; eroar a
refers to &9 HSaFPlor ﬂ:&l:tloombmamnﬂ hfepart of&&xawmguwmésubmtﬂad heteroa:ryl”

b f d alkyl
erers to 4o R busRbl ol sratglont S BSE IRk gy o roth dBovd

"substituted aIkyIS|IyI refers to an al kylsilyl radical thither
beari ng one[0636] mmeumd hekeint teylhmnimad rdes tcﬁ ad hitinaliadieal bhtiod ble Asmetzed

herein er my, rs.to. a,qgernyl d| cal one .or nore
al kyl groupﬁ’?‘lgg ﬂ"&e %Wﬁe’%mn% %‘?"‘El"tr?fg%ﬁrﬂﬁ'&?& PsgaERgpne or
radi cal furﬂ&teguﬁg&meﬁmgsgpgaﬁhgﬁoﬁpre substituents as set forth above.
[ 0046] As woul d be understood by a person skilled in the art the

af orenent i radi cals wou) d, unl ess cont ext, di ctates
ot herwi se, ?ﬁﬁiﬁ’l %)ﬁem& g %F“HQEJE?E‘FF {qAneyning #adicyl having,pne or

exanpl e,. t hork %ﬂhm@&k?o@wl‘@ﬂosnml EbtdrBar Mfhthe” URfeS B b NRter&RNkBNb

di ct at es ot her al kyl am no, dial kylamno and ‘tri al kyl am no
radi cal s. A%‘% %}'ﬁ’ﬂ’ %?Win%@éi‘tg'ﬁ@&ﬁslﬁtfafﬂb@%’&n skilled in the
art, a radical such as an Naryl- N allcylam no radical would be

underst 00d [0038] SKAd lied HBRIE TikylRyDefBOUS afl oxy Shdiid1 HVAE andid %- up;.
"arylam no’, radic 0047]_As used herein non- nucl eophi | it base"

refers to arfbHy h%ﬁ'{"éfe Tefprsy Yo &1 | aplyoRy ﬁél@?”édﬁlﬁh@v@mgq%@mm?f@m

acting as @g&h@@ﬁbhgﬂ;fo@%mﬂas for exanple tert-butyl and tert
but oxi de.

\r 4

{0039}  As used herein, “heteroaryloxy” refers to an oxy radical having a heteroaty]
group; “substituted heteroaryloxy” refers to a hetero:;:yl oxy radical further bearing one.-
or more substiivents as set forth above. '

[0040]  As used herein, ;‘aiylthi'o” reférs to a thio radical having an aryl group; -
" “sul:‘ustimt}_sd arylthio™ . refers t0 .an '-arylthio' radical further bearing -¢me of . inore .
. substituents as set forth above. '

[0041]  As used herein, “ﬁeteroarylthio” 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, “aralky]” refers to an alkyl radical having one or more aryl
groups; “substituied aralkyl” refers to an aralkyl radical further bearing one or more
substituents as set forth above.

[00431  As used herein, “heteroaralkyl” refers to a alkyl radical having one or more

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



[ 0048] As used herein, "PPV-nonomer derivative" refers to

' bi phenyl -contai ning nononers that nmaybe pol ynerized to formvarious
enbodi nents of a polyner, of fornmula |I. PPV-nononer derivatives
contain a central 1, 4-dinethyl enebenze.no elenment with an Rl 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 Arl group on
the 2' posjd Fg]tl}a] roup, R2 on the 3" or 4
position of]5 Eah%@g&d)rtnﬂﬁ%@ﬁgtﬁu en Sgetg?%%%g%d R3 on the 4' or 5" of

t he side chain phenyl group. As will be understood by a person.
skilled in [ﬂﬂé‘lﬁrtm vied hpply, fabipdsiyt” rdferd to atsilylesdicm ating dne driveore alkyl

nodi fi ed de J n e het out S. t repare the

conj ugat ed g’ner%b&ﬁ%tf d ag‘i’%ﬂ& %Wh%’ h@m&&r@cﬁsgg ﬁl&eﬂ’%‘%ﬂgp?’é@p% ed
by a dehydrm@ahﬂgﬁﬂﬁﬁts@ﬂsetmmbm such as, for exanple a Glch
condensation, the PPV-nononer derivative will be the appropriate

1,4- b b th t I th ted
e U A At Sl o S
G 1541 YEamN st ey s BSOSt ©

y

a 1, 4- bi s(hal anet yI benzene derivative 1, 4-di
the appr oproEaPEmPIOGY rasﬁféf‘?f%ﬁbiﬁ)%s [0049] As. used herein,
"het eroaryl - nononer derivative" refers heteroaryl containing

mononer st jeg4e7ay f%ew@ﬂh)bg%ae?rﬁéod 8 L%M akined s GERAGLES ?&:&Fé}&me;d

polymer of- formula 11. In specif diments, a heteroa nmonomner

deri vat i ve radiealy #opkd, é}n@%theamntexsﬁ@ntﬁgﬂ otherise, lmlm?t mOGOEdiIS and tt'l-
- menber ed Pﬁﬁshﬁﬁéﬁafaﬁical%' @r wxérgp@ the Ag'ﬁ] Jfrg}aanﬂ&ewﬂd%%a g&gésp

position of the heteroaryl rin p on the 2 N of
the side clamextpheteips oferase, amlammq, ItbalBylammozand pndk_ﬂammoolfadichia disde

aroup. |- ez XinaR 0B b 1B don, Sed 1o e f 8 0 sEOL AR
group. As W-alkyleminen dasiicst omilld))beaumﬂmstsmh bykal skditkdi pedstye 1ar be Holde a

heteroarylugggg,“mr » further nodified depending on
t he synt hetTcC roJPegﬁged o prémgﬁ%bﬁhe conj ugat ed pol yner. For
exanpl e, where the pol is to be prepared by a

dehydr chal §fTat i & lweég@rﬁmn“nogﬂmhleeﬁnlnf base™ esfamid eniensCibat fxe sterically

condensal | DS AR R ASHEm OROIYAIL Rl B

-
n

r-».

appropriate
t he conj ugamdaﬁrtbptmydﬂ:er is to be synthesized by a Wttig reaction,
t he PPV-nononer derivatives will be

,[0048] As used herem “PPV-monomer derivative” refers to blphenyl-conta:mng
‘monomers that may be polymenzed to form various embodlments of a polymer of
"formula I PPV-monomer demratwes contain 2 ceniral 14—d1methylenebenzene U
-element with 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 Ting, an Ar; group on the 2
position of the side chain phenyl group, Rz on the 3' or 4° position of the side chaiir
phenyl group and Rz on the 4° or 5° of the side chain pkenyl group. As will be
understooci by a person skilled in the art, the PPV monomer derivatives may be further
modi.ﬁed depending on the synthetic route used fo prepare the conjugated polymer. For
example, where the polymer is to be prepared by a dehydrohalogenati on reaction, suck
as, for example a Gilch condensation, the PPV-monomer derivative will be the
appropriate 1,4- bié(halomethyl) derivatives.  Alternatively, where the conjugated
polymer is to be synthesized by a Wiitig reaction, the PPV-monomer derivatives will be
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t he appropriate tphenyl phosphoniumsalts of a

2, 5- bi s(hal omet hyl ) benzene derivative and the 2,5-dial dehydes of the
approprlate het er oaryl - mononer derivati ve. [0050] In different

embodi nents, Art and R2 of the polyners bf.general- fonnula | or
gener al formula Il are, for at least one in, further covalently

| i nked to each other to forma substituted or unsubstituted. 6

. menbered a l'JicEBﬁ t ut ed
menber ed heghgrgg%P%?%ﬁ g]%lh%ﬁ'rl ?ng, &g}u%%ﬂf °f£ g’ 4&) lsﬁjarf%ﬁ%ﬂjsbfaﬁeﬁ? g%'wanve
sat urat ed ranighot 4—ai1e§ddh$ﬂestaﬁt}mdpmpnansmmmhaﬂeﬁnﬂﬁrbyr ated ring
whi ch may optionally contain beteroatons. [0051] The pol yrrers of

formula | c n b side @ ositi of th Iene
ring of the h tm%sbg%:@%ohﬁreemwhéqggwatp %F’E')Yat@?(a feés p}%f?er
' bihphenyél g:romtammg‘rmongmbﬁahithiﬁaypb@ Er&teﬁ@éﬁdﬁ{ fdrﬂtﬂev#@@é’\’eﬂgodiﬂbﬂtfr%&’ a

n
e 0 et Syl Bt 4 roSh o « ephgetan
structural dafgetscenah? 3ibREARY sBRRl AL ﬁ%ﬁ)ﬁé}{a@?ﬂ&@emﬂl% Qith G o

sterio effects during t he condensatlon step mer s’ may” contain
decreased |¥dgchainphemigrup onfike Juessifion of ﬂ?&dlhbmaer}l rmg,l aurArﬂ] aoupearihe 2’

Trvent i on (RSEORpLHR A URRSEEN Bl RO THET RO B PR ot e

defects in :thhwlmbmnd FRec kb diree 41 or Saohfambasj@oumﬂ Qhierlyd Erbga thh osonef

stabl e and Lfe of i devi ces 05

general , t heén%g%ld %%%%%leéﬁﬁ ﬁ'ﬂ'ﬁ tk’lfg%lngr?we %‘83}]‘%9 ‘F‘ﬁ%/“'@?d bre
pol %/mar _;In_rpersam ykilled mcﬂx?tafﬁ, mamrma@pmonaﬁeﬁ cﬂbln%th&é tnfa Melfaﬂbﬁeﬁsmdlﬁeg
syst ens. mers of .faormu| a simlarly contain a bul ky side
group at p%?%ogt@efs fhetsromis hsed e gromaredhe eanjnsated pelypen f For igzample,

pol yner backinnge pmymebtié i@ybeglsr@pwed b5 deNARGHaRgefhiiBh PRRAM, sBEOMD forTRY

gui de the p ain during polynerization,

r ggﬁ at'i 1? ynEer .
favori ng h&# -3 & flon FS’B ‘%ﬁiﬁnp’%’afh"’o heterqau-ponomer (dRsjvative swill dhenthe
may al so r egpegidd e, Smia@@h'lb%th l&%atﬁfes t RRerhstt xbéiie Nthefd tﬂ?e" ccén_qugated

pol ymeri zat1 on, V\/mc may .not desirabl e for ht emt

devi ces. TRPYMET igdo B¢ fmeswﬁmfewm Eeagiiape the HPN-wmidsnmwwﬂ be
repeating ﬁﬂ@é@ﬁhate%’i enﬁrph&%h&{ﬁﬁrsﬁ'ﬂ:s OB (1SR R Bberze feﬁ@gﬂvf

PPP, PT, po anal i nes) because of the existinhg steri'’c effects o
the two ne Pei-Atgldepydes gf dg p@ropmtqdmtwwlymm@w defativd. or -

pol y(het eroaryl enevi nyl ene) polymers such as, for exanple,
pol y(t hi enydosopvi By WERLnt embodiments, Ar; and R; of the polymers of genersl formula I

or general formula II are, for at least one m, further covalently linked to each other to
form a substitnted or unsubstituted 6 membered aromatic ring, a substituted: or
unsubstituted, 5 ‘membered héterodromatic ring, a substituted or imsub:stitufed saturated
Ting or a substituted or unsubstifuted unsaturated ring which may optionally contain
heteroatoms. |

[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 growinig 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

16



t he pol yner backbone is alnost in a planar conformation, and the
steric effects of the backbone itself may be very small. The
undesirabl e effects of bul ky substituents on polyner |ength naybe
overconme by. appropriately selecting polynerization, strategies,

for. exanple she G| ch dehal ogenati on condensation reaction; which
may generate polyners very high nolecular weight in the range of 10

gfgogteﬁerlgf) fornmu % anof P’(L)ér)(r%g%]laplgpf i‘;‘ﬂgﬁ&rsshow gglg%sﬁéﬁ (géel ﬁ , Rgp- to
]_:LO mg/ ni | ] 5m06§6’n&mpwcsg@m of sbe vﬂ:gﬁ'glré; dc&ﬂsn int &wﬁfpg?m&ﬁ‘gggdneaisa

r ;
15,5 ot r NPT EBLREGh ol RanlERR ot e oEhe FEh may

be processed into films, including thin filns, by nethods known to a
person ski |J0862] n In}mnaa]f; thefelibct bty sabstinenty oa&hefegunngmmapﬁmer

met hods, such as for exa coat | castin m crogravur
coating, griaiRfe 5"5"5&"5? rﬁ%gaﬁ)he?&%pfhﬁbconqgg ed éﬁmnghewlﬁ’é‘eﬁé}f ormula
coating, dip siGiely dwta]ﬁﬁ)fbabkyc‘sﬁ&t Hp af pb8E¢h Prolf @Eé B&meniﬂe?éﬂoheteroaryl
printing, offset rlntl%g:ra |nkjg:’e B@Intln% | ms of

el ect r ol uri gt gktgpe.fiderdulley growm qr@ﬁ@»bﬂblPWf gionp | ngay

h th
U ckness. 0 atn %’9550 GGl of POt e filhe pdtBlofl B ARANN ©
t hi ckness @olyaenigationo Horwem‘, bidkyu substientnimay st redate t&m mo@tg:utap h.slghf of

Fla 2 17 ooty RCefe Mol iaion Sile 52" 1P WoRsmie o Ry it

prepar ed bydepiotsy Mg gide gffecd meny dre mmee;ewe ﬁlabcblgmw rlﬁ(?&ﬁg&epebﬁn@a r
of different r' t.es k vvn son art, such:as,
for exanpl &~ ﬁgetgofl? a‘éfffaf‘f?@&gg‘{”i%ﬁme ng%éé’&t P‘gﬁ&a@mﬁf)ngfca“ﬁf"f%
Pol yner Sc |ex1s%g st dffectt 6 e tdo nkiﬁﬁﬂoﬂﬁg%}yl ghd@s. Wi bblytariieashiyie) or
(Drefalh e 197%&5 f (3 em, 131: 89) gﬁ@d el ectrocheni cal

pol yreri zatpf’@ﬂl Anpiees) § "t‘ﬁéu‘%’ﬁst fog crampips ppfy(thienylenevinylene),

t er epht hal afi amebemrmsmda jedolir §d¥@orifatiot) GRY theNRRRNLERBIs Withe

salt of a b| s(‘ﬁgfg nzene derivative in. the presence of
tert-but OXI 2 %V \?ma c@g’fed—}“ﬁﬁﬁ“ﬁ le séfesisef bulky spbstients o

for exanpl @oly?ﬁ%yléﬁgth Heosedie BY w &ﬂlﬁclﬁr%é’lﬁétin@'l)oﬁmr&i(ﬁ&gsﬁfé'gfe@bl y

nmodi fied derivatives terephth de” and

tri phenyl p W%Fﬁesﬁf gh Q?hak’g&n%f%( W@Wéﬁi@wreﬁm;: ariech. pBYSSPperfite
Wttig reaphlyRRrsGRafy fﬁgpﬁfuréenf’f%@ﬂw%&&g\éﬂof o 66b B\ UoBYB0 TRGHY! 37

[0053] . Different embodiments of the polymers of general formula I or formula I
can sﬁqw’ goo‘c} solubility, -up to 10 mg/ml, in common orgamic solvents.at room
temperature such as, for example, THF, chloroform, teluene, xylene, dichlorobeene,
1;1,2,2,teﬁ~achioroethane, mesitylene and mixtures thereof, which may be processed
into filrs, 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 coafing, 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 ¥ or formula 11 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 ioluene are
depicted in ¥IG. 2 '
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wei ght of about 10 000, whereas in the GIlch nmethod, polyners with
average nol ecul ar weight of 10 000 to about 1 000 000 are attainable
(See US 6368732). As would be understood by a person skilled in the
art, high nolecular weight filns are preferable for producing
uniform high quality filns, and for reducing the joul e heat when
driving an electrolum nescent device containing a PLED. 10056] The

he.par o Qurosa matRis o g £l ARREETE Ak 88 plcheid ol BN Rppd 20

base- medi atoagor mormuinbleauomfnemn by equimbet efitliflefentfdutes known to a person

from, 4-bi th enz for .ex I ot assi um
tert-but ox?]g'ggd @ﬁ% #&E&n %%e&%éﬁpgégeﬂ&wpﬁ?é@@ﬂ{%’r gl
pol ymer  t bAPolmek ISk cmﬁwlnggsdyl 4>r1336~1em9)t e WhHHB ehdiol- (DfeBRceY
equi val ent n_remove HCl from the precur sor

calymor -t P HAREmP e BIGRER) B dectodeareNp RN wrraRe, i
(2000), 12: g Aiii L RAAGHh, %ﬁﬁmﬁﬂb@fdb iy Ho Wkl vt €18 BhER1 BHospiGhidsh " St

equi val ent of the base in“a non
1, 4- bi s( haﬁwmyﬁ)tﬂﬁﬁlﬂemeﬁwbbwmmel derivetivecmdble presdnné lofieertdutoxide to

subsequent z e i.nf |l uence en
regul gr ﬁ%% %{ﬁ'xl 1@&%}%&%&?&;&? ‘%?ngﬁmiﬁ@& rF%“PB“’a‘?‘?% ° PO eﬁ\ﬁ%
chlorine ?ng rﬁuﬂos tem;ﬂmyn@l dute&lg&ﬁddiﬁﬂdcderﬁﬁﬁ‘%lﬁtostﬁé Iitlhd b@al@éh&rﬂf wiBa
atom can sel ect ar head-to-tai

pat hway, g‘ﬁgi’}%’? Pﬂ’é’”’é‘ﬂﬁa 05?4@9{%%%%&3?1 f- head-to-tail

pol ymeri zation may be decreased by certain bulky side groups that
steri cal | y[0066Er f €he Wiitigreastign kead piogedt-RROF bellyers pathy e erad iBdlecular

Becker et_al, 2 A 12: 42 18 [ 0058
ﬁ/bnorrers tWﬁItghtr?gﬁg% 1@?@@ e‘t?%?@dé?@‘%‘bﬁ&*@@ o ﬂ%@""ﬁ‘%gefl’é??ﬁ?aé I
may be pr odeigmobfamc@nootbrtgoﬁtq 00Dt G0DdSe KiRGMdbld (Seb Ims @16873130 rAS¥ SR HE
- US 6, 368, 73 | oses a od of paking a_nunbe

1, 4- bi s( br BIfEHEC a§’v)al3§fseﬁﬁ18ﬂﬁ‘§}$ Mﬁghr@g?q%me@é%ﬂmaéﬁmﬁeyawoased
t 0 prepar eprof\@ingQlnfeh Shigly q%ﬂﬂﬁﬁﬁeﬂﬂfof’fbduﬁﬁé'ﬂﬁﬁ&ﬁ& h&H when dnvmg an

PolynerlzaHlon of. other, suitable nononers is described in
99/ 21936, cIHPlIRigTseRnt deuse i FifDsynt hesi zi ng a nunber of aryl
subst ituted 1,4- bis(hal omethyl)benzene derivatives, and US

2002/ 0093050559@ ChhelRse MnbeimeYe hee HeRilog eﬂ&kon%n&enéauen ]S beheved to be .
bi s( hal orre y benzepe - Alternatlvel ,. the

rivatjves.
bi s(chl or o sHgined ;‘11:91,15 BEYS et Brodarady By %é@nawalewbéhq ha&mp@mtﬁ@ :
pol yners' ldlﬁ)indﬁ%n of one equivalent of HCI from1 #b:s(halomethyl)benzene for example by

potassium tert-butoxide. The p-quinodimethane derivative polymerizes into a polymer

-that stili qont'ains chlorine in the main chain. A second equivalenti of base thay then .
‘remove HCI from the precinsor polymérto produce PPV (Becker ez af 2000, Advanced
Materials (2000), 12: 42). - '

[0057]  Which chlorine atom is eliminated by the first equivalent of the base in'a
nonsymmetrical 1,4—§is(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 regnlar head-to-tail polymenzatlon may be
decreased by certain bulky side groups that sterically interfere with regular head-to-tail
polymerization (Becker et al 2000, 4dvanced Materials (2000), 12: 42).
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synt hesi zed according to schene illustrated in FIG 3. Catechol was
first etherified wth 3-nmethyl butyl bromde in ethanol in the
presence of a base, which resulted in 1, 2-

bi-s(3' - net hyl but oxy) benzene with a yield 61% |ncorporation of two
al koxy chains into the PPV nononers-may enhance the solubility of
the resulting polymers. This diether conpound was brom nated wth

brom ne to @088] 4, Rrolbmérs' thdﬁﬁdi%ebﬁk%@%é/}xegsm% pofini® FRRRALE ene&ﬂ{)%ﬁ&l

hi gh yield. The di bronmo conpound was coupled Wwth p-xy oronic
aci d t hr oughaxSkyRiRAuGed Aecorgmg toomethadskalowm irhthg iag dror @@@pi@ffls 6,368,732

bstit
et A et B B it
2- (4", 5" - bi deiBdtivert Wiichutiaxy pe Zzsedbrtompirq)bIenjﬁe @p@merﬂl}gzceiem()ganamhene
first by N br ation -and t

ucciymde. -. (N br or ni
esterifi caﬁoBﬁenﬁ Bot EJQET‘EFW%g ’[Sé’tbie UG COCROFIETS: 1 &?S\‘i@b‘%@ P
yi el d of 429%p19p6ctHiex d:sabseemﬂfoﬂmr@ﬁﬂmm éﬂmﬁ@d%f&i-s@ shfdlifted 1,4-
functlonal gr.o sfer is tg oxidize t ene _conpound;to
-aci d corﬁ%la#@ﬂ%tﬁﬂ egRng Jeeatings, Eisy mﬂﬁ@ggw% whrweches@ﬂm metbodsofuk i
coup! | fkifeagly OBisARmEABHGLER | d@&{lgducem v, ArgEnll £

ri ng..p- Met hoxy. phenyl, p-trifluoronethy enyl uor dphenyl " and
phenyl its élﬂGMO@e@EBﬁ“ﬁaﬁﬁbﬁmaﬂMatrverse&pie dmuvxe‘p‘v.;lnwg pblymmymhy Q*:

yield (>90% oD, A C sol
the resul ti gﬂl%o asrﬁg?(gag {Jesgheg{éa i %a{éﬁ fﬁ?ﬁg ?Jgeetcgggyw r%tﬁfb tb%%ﬁea
Eygr oxyI g rvatm":';-nttwlhum bmande m@tlenﬂﬁfin &er}ﬁckei_?_)ﬁ cﬂ'lalbefa, mma&e@nem ltzae
ydroxyl c Cc ri e nme
prepared t % 'ﬂqg%ﬁn‘é ’888??5 t 50‘?@&@% |IB?P"?‘8?R%'1 %‘{1 Ghafins
]E)r gfglrjgepg}‘mtpahaﬁ'BVmﬁmdrs Pﬁg ?nhailEe tﬁe& ﬂi%bgi’f{ﬂ?ﬂtﬁb Wsﬁgdgp gﬁl@hﬁeﬁ\/\frhxs
i
accor di ng t ‘%ﬁ% FWBP @%Batﬁgaﬁfﬁggm%maﬁﬁ? g@%’&gg n%?ﬂ%ﬂé’é‘oxi[%dé%g]
The dehal ogm@mmnz@ewﬁmﬁlgh iyield. 'TR8. @t BBMpRmAGRRGokifled Mk RiS3aRCce
of 19 an E})f()cess for .exanpl.e, potassiumter-butoxide,

n the foust S BaeicB o A aideh BOL Rt babmonasabutd e

chl orine pr(ecsa * @y BuloSPRY b&&ﬁ@ RshyEb-x@lene, Tﬁaés%%@&osud’%ﬂéa‘ Hi&R
31 (1):505). 60] Ocher organi c_sol vents %ﬂbe used g

debal ogenaWW&oﬁ@éné‘&?Y% e ad{4 srroisghigme @O’;ﬁﬂrzléﬂmmﬁ)ph@%‘%ﬁbl y. -
have a sol viggkto gaﬁr%Plehy 83y hebRiRRkRIe! (989 )
n eterm nedprmﬁ atle

tetrahydrofura ((_1 . Solvent” polarity may be
to that of esterification by potassmm acetate in acetic acid to give a total yiel@ of 42%. Another

altematv;c_ approach to achieve this functional group transfer is to oxidize the p-xylene
compound tg di-acid compound then followed by esterification. Then. another Suzuki
coupling reaction was condnoted to introduce another aroméﬁc ring..p-Methoxy phenyl,
p-rifluoromethylphenyl, p~ﬂu6ropheny1 and phenyl itself have been incorporated-
respectively with very high yield (>90%). These aromnatic groups may enhance the
solubility of the resulting polymers. After reduction of the acetoxy group fo hydroxy
group, the monomers were obtained by chlorification of the hydroxyl compounds with
thionyl chloride. The polymers then were prepared through dehalogenation
condensation reaction in the presence of potassinm fert-butoxide in dry THE to yield
yellow fibrous polymers. Monomers that may be used to prepare polymers according

to formula I may be prepared by analogous methods.
[0059]  The dehalogenation condensation reaction may proceed in the presence of
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wat er (Wessling, (1985), J. Polym Sci. Synp 72:55). [0061] A person
skilled in the art would appreciate that where n is not zero, general
formulas | and U woul d cover statistical and random copol yners.
Statistical copolynmers based on the nononers descri bed above nay be
prepared in a simlar mnner. "Statistical Copolyner" refers to a
copolynmer in which the sequenti al distribution of. the nononeric
units of thg s@ggglwg@rsugpgy A5 o ! de
random copol yner. "Random c?ﬁ%ig% 1eStprﬁea1 ?‘deé copof © }i"r e&f‘ﬁ 8#1
t he probabi %h%ov@feqwﬂmtwé thg bgseyesin ﬁtmﬂﬁmme prequisdr raie efﬁE}/R)quems efSdit e

I n the chai W%gé‘g } @5 the nature of the adjacent units. An
exarrple of re aring p f@?
pbenyl - - bi s(3"-net hyl but oxy) ) phenyl -1, 4- phenyl ene

Vi ny | le n e C dﬂgsm d | @@ﬁy b@m@ solvento mwel lﬂsﬁ flyrlbﬂlty I@Hﬂbgehyn on condensation
CO-polyneri ne u
phe Ircl)y I 31 phe né?ctn gnd gg'eé% Fél?%ﬂspprﬁ%%ﬁghavﬁ Ago el?t Rﬁ’faé’%)f eehior ¢yygreatpr ghan

di heatyl flthﬂroé'mﬁrah ﬁ:h-dw@&—r?tmvdnt o}
a skil I>/ed pers g}r |0 (%:B elp’t he flé%lgl[h ?a??yobéaet%ngemtgglaﬁgﬁg&n@?@ft

i ncor por at |W" MRhowEPI2:58hch as, for exanpl e,

substituted- or. unsubstltuted phenyl ene vinyl ene, substituted or

unsubst i t utfeeB1]t hi % pakon skiliedlth BB@it woid dppidclatd 85k val fs‘%’t L, %9

pyri dyl enet uhﬁs f st | tut e&orunsubstituted car oI yene ne
can be use&-lm%/ o“é?ac P gover stanisticel cradi raédommqlielazmersal e%iziinschnalc
or other degj dlﬁﬂer@'b@ﬁ@r&i ﬁz‘é mgﬁhae?s’(&&%ﬁed e F%E}gﬁegeériegarg %?_'gesmlar

el ectron ric S€eg nment and anot her nonomer cou

deficient S&gRENt ﬂé?s%ﬁlaﬁ;pp‘éymﬁf’ refes t@@rrwnmﬂgmerns witiah aths Ubgdektialt ed

di bal th
def ined baﬁﬁ'gﬁgﬁg‘gﬁ%mé HonbB& i Br 0 RObOI R e Pttaowa S Sy, ande
two nono deg p rasidom qopp meneMOmpmpqlmBS’ Memorﬂ)ﬁc@o@mbﬁ @€ which

e oS! on 26 Seslieg of PRSI LASLLYELLY S P B HOROILTELL 2E¢

wi th (2-nmethoxy-5
bi s(cbl or oﬁﬂﬁmﬂ?ﬁ@ﬁmymopfmemdjam;m& ( An-exbhiple e siEpaYg poly[d(2’-

GRS T o T T S CN G
the art, f8norensdens! wiryienebtbgi vi-pelymbitzatidd) o oL@, SBINSSERAGAERTRIL A
o oY Ter pRh RS, B ooy 052l A sl ar gelelo e”i‘?t inogmepiar o
pol y( het er dh:stydttfﬂ’m\ﬁlﬁy kleﬂe)wlpbé spipRiest Bfa ddiledbbRon, |vanavﬁb?1r(ﬁ*tﬁk Rldratio
. of the co-monomers or-incorporation of other types of monomers, $uch as, for example,
substituted: or. unsubstituted phenylene vinylené; substituted or unsubstituted thienyl -, -
vinylene, substituted or unSubstituted pyridylene'vinylene, substitutédsor unsubstituted
carbazolyene vinylene can be used to produce copolymers with -desired optical
electmnic.or other desired properties. For example, one 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 ‘copolyrmers could
have well defined bandgaps and energy levels by varying the feed ratio of the two
monomers. If electroluminescent polymers with more orange emi_ssioﬁ are fesired,
PPV-monomer derivatives -rnay be copolymerized with (Z—methoxy-5(3’,7’-dimethy1
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 exatnple by obtaining the
20



| east one nononmer has a bul ky group, such as a bi phenyl group,
attached at the 3- position of the hetroarylene ring within the
nononmer backbone. Wthout being limted to any particular theory,
the introduction of a bulky group at the 3 position is expected to
i ncrease the efficiency of head-to-tail polynerization of the
di(haIonetby])beteroarylene cont ai ni ng nononers that may be used to
pr epare g¥ rs of fornu#a {%Ql n certain ﬁ odi nents, the

pol y( het er & gf@%@??ﬁ??@ﬁ@ AUULANS PF, a |l conprises

t hi enyl enevi nyl ene units. Methods of maki ng PTV- based pol yners have

been descri[peéR]( Lee sﬂlaﬁﬂel(ﬂ@ﬁﬁétwﬁ’&ﬁﬁd&ﬁﬁhoﬁ@@bﬂomﬂg 2éhctioPridy 38) -

I n various e%d%rrents olynerizatjion. is effegted in_an organic

sol vent tOpBﬁea?th%? Parfléﬂeﬂ}ﬂY&P@aﬁfé)’m?fﬁ &k forraie By whnsgn aind
f RITBRLERMS
dor i var v'e“?s AU hab BB RUIEE Sich s Uiipel I, SRk e R3O

equivalents o
t ort - but oxiRgeitisraefdhekapropeyiang disg Wlﬂimz\‘h%mommrﬂatkbnm hWiithowtbeipp Emjied

derivati

and the Sort iRl il O e ERRRLAN AR bl SRS o8 bl
Theb Brfstem:e brease3’ thaar yéfﬁg:emc;;rr) iof Shmlcﬁoetﬁlﬂmgdﬂmu@%ﬁbxlhe of tt_he
robabi | i Wi under go an_ undesifed el im nation
Peact i on aﬁgﬁ‘% ﬂfhfg’oqa 4 ﬁ@n@m“ﬁr?fm‘z?%ﬁpthﬁta?mﬁe{’e Jseshiie r PIEPRE
the effect p@lf_mieﬁeofafdtmhﬁl 1y! Iigk@tin dnbediagad, hR dodf(héttrodlylentwiAdd)
Macr onol 5&1&3 Em) 2ﬁ§ 522- 26), [0063]"' -The polytiiers oOf
fornul a | B‘F‘% ormufa 9%%86@8%1?19&%%@% Pestdy ebmaking RTV-
em tting dexes 9slymBlsiRye Bodl des@ite® (See MVBL ARS) Maaﬁoﬂmgﬁjgﬁe Se 0.44)’””

light emtti ng devi ces are known and have "been descri ere
(WO 01/ 627 $E2-26)0udn gatioyg enwbodimenis. e pelyberizstipn isciffecied itbgn ergaie soleat

per son. - 9B d ok ot lor g ENRANE LPTA IS AR BiTec P

consi st of an em ssive | ayer conpr i si g
el ectrol unpﬂ@@e@atonwlwtmwbmm letivatizn ineffesteddn (TBIF. Foj emtpleg

cat hode (3319) O&@ﬁaﬁmgmcﬁ‘ '51{: ﬁ] SS&J Og%n q%%?hgjgzogdded ce5t5a| n

enbodi nent s, nore o e ano e and

deposi t ed bﬁ(halo@aﬁpbﬂnom@s(bﬁmmmhnm atlaéownwwpamemor example about
sem -trans r | nder ood b
okilled in Fhet ‘”‘“t th%ﬁ@% 3 & é&"’ﬂﬁ%\@u{ o EPE&P %&PB’%

sem -trans pmaam& oﬁrr3’ arylanedpLis exected fsetitie the m&ﬂﬁﬁl@ﬂﬁat the monorher will

sem-trans ent_or.transl.ucent el ectrode .ma 21 -
Enaé{ergo an unde:snreglI {Imgna%on ?eact?on ang this e&ect of the 3° aryl group may be

greater than the: eﬁ'ect of the alkylsilyl group dasclosed in Lee af al. {(2003) Macromol
Rapid Commun 24 522-26) '

* - [0063] - The polyriiers’ of formula T or formila II may be good candidates® for - -
polymer light emitting 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 eleciroluminescent polymers disposed between an eleciron injécting
cathode (310) and a hole injecting electrode anode (320), In certain embodinients, one
or more of the anode and the cathode may be deposited on a support (330), which may
be transparent, semi-transparent or h‘ans]ucenf. As would be understood by a person
skilled in the ari, the anode or the cathode may be tramsparent, semi—&ansparent or.
translucent, and the transparent, semi-transparent or translucent elecirode may be
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di sposed on a transparent, sem -transparent or translucent support.

In certain enbodinents, the anode is transparent, sem -transparent

or translucent and is disposed on a transparent sem -transparent or
transl ucent support. The thickness of the layers in Figures 5A and
5B are not depicted to scale. [0064] The transparent,

sem -transparent or translucent support (330) nay be rigid for

Beampl os- o torpd of) £ epasblophr tontieaiRlny . BRIRER cShobidn  FEcERpin

supports i reaibodienents)ithe aﬁﬁeI‘i@traﬂspail’eﬁtﬁ&nultfa.nsﬁafﬁnt/dwr&aﬁﬁﬁcent and zs disposed
pol yt etrafl uoroet hyl enes, poI yet hyl ene terephthal at es, TP

such as pdMAFFEERANSH sentirfensnarapk pTyansgent gmgwﬂh@@mkness of e layers in
pol yacryl Oﬁiéﬁédﬁmbﬂ ﬁ@ﬂeﬁ"tdé pol ymet haerylonitrile,

pol ystyrenes, pol yvinyl ride, fluorinated pol ynmers such as
polytetrafluoroeth | ene [0065] The anode (320) may be a thin film of
gol d or si I1G@§4] @pawé,éwﬂrapswm orpranshiost @eppert 1830) nraphei rigid,

s 1 by gD P o Bog U8 At Jebhllh; pid-ARSRTSERS IS

be provi de(ﬂemhletttﬁasnarmsqnamspamahor ttana]nsqnampbrtmclhdea bal age aottlimited
support (3 | 12 the .a sych acu ‘
evapor at i oﬁg BX %S‘ra’lpﬁg’g&?h 31?63’\/%06% ylenﬁgff&q%?ﬁl%ﬁs pgaligblég?wud?he
err} ssive | aypﬁlyprBﬁﬁb?]ermM ﬂo@eﬂdy&ﬁe Mafﬁﬁdﬁ ﬁdlj(mmmrwmﬂrmbmhumm@m
sol ution t echpi.ques such as, for LN, ¢oati ng,

casti ng, 81[9’6’58’? @’Bﬁ%‘g THySs wwgﬁﬁsg%ﬂu ted PRAYRIES Sych) |

coat i ng, %ﬁ@[ﬂa&afﬁ@ﬁ{eﬂﬂgme di p coating, spray. coating, screen
printing, flexo printing, offset printing or inkjet printing.

Theresul ti |l e rqu cent, polymer filmpreferably has a
t hi ckness gﬁbsggo ?43@% P‘E fﬁﬁ'r E‘Péffér Bi¥es & 2pry pgeterably

t hi ckness @fdlmmémdémm t QT@bﬁuﬁarﬁgtﬁaerﬁ&‘ﬁle”Pssbn Ab& ahakb Ytsahlgh
t hi ckness of about mtq about 12Q nm_. A skilled person woul d

readily a Qe‘ie%‘tﬁ’ § ‘F’SalcFSPﬁ“FBYltSE Hévﬁﬁ?‘{?mg@méﬂts’tth%a#@ﬁﬁw Mgy
filmby, et @Al 8a thé WhirRbdnt Remi-Ponspatbdt bloﬁ'aﬁ%.fluc@ﬁakﬁﬁﬁg Ogebjﬂ%_ym)

anmount-s ‘'of the _el ectrol.um nescent polyner. [0067] The catho

may be a | BIRFREY koo thestt: Futheas \eue euapostipp sputiering Loaahfﬁglcalf\'@ﬁour
exanpl e, bagﬁog;m,ncal ¢i um “magnesi um indium alum aum. ytterbium an
al um-num I'i thi um aI | oy, or a magnesiumsilver ‘alloy, such as, for

exanpl e- an erein the atomc ratio _of magnesiumto silver is
about 10 1l @@ﬁ 6. eq:gg)fe Byer{300) may be provided as a film on the-anode by known

solution coating techmques such as, for example spm coating, castmg, nncmgravure :

: coaung, gravure coating, bar coahng, roll coating, mre bar coaung, dlp coat:ng, spray.
‘ coatmg, screen pnntmg, ﬂexo prmtmg, oﬂ’set pnntmg or mkjet prmimg 'Ihe‘resu]’tmg“ '
C e]ectrolummcscent polymer film preferably has a thickness of about 30 nm 4o about
200 nm, more preferably a thickness of about 60 nm to about 150 nm and most
Iireferably a thickness of about 60 nm to about 120 nm. A skilled person would readily
appreciate how to control the thickness of the resuliing film by, for example,

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

[0067] The cathode (310) may be a low work finction metal or mstal alloy,
including, for example, barium, éalcium, magnesium, indinm, aluminum, yttérbium, an
almminum:lithium alloy, or a magnesiumsilver 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 lithinm to aluminum is about 0.1:100 to about 0.3:100
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all oy where the atomc ratio of lithiumto alum numis about.0.1:100
to about 0.3:100 22 (Kimet at (2002) Curr, App!. Phys.

2(4):335-338; Cha et al (2004) Synth. Met. 143(1): 97; Kimet al
(2004) Synth. Met 145(2-3): 229). The cat hode (310) maybe provi ded on
the em ssive |ayer (300) by nethods known in the art, such as vacuum
evaporation, sputtering or chem cal vapour deposition. \Wen barium
or calciumjs selected as the _cathode be advantggeous

00 o S har (3o erelBo0H .S bor Po A Sebha gl &%éet)pvysfheg{ew O

| ayer, for gx ABda
| S5eh] e SERIPYCI RO Wt L5y ToHR he LGB Yo i Biced on

i nprove t hdhe mmgeelaynq &60) hgnuﬁmﬂs)lmmarmmgﬂ;e mt,amb@s Wamaqnamappmtlm; of

hol es or ele onal ce
e P OTEER Pr AR vaPe ablesil. VS 3o B LRGSR sbiesiad L

i Ej ection |c&&l?c[e (320)))it may bgetdwhfba;gmdsdo lfﬁthbﬁl eﬂs]:et'lﬂﬁz Baimdel of A6 layed

1 eemsswe ayer ulta ematerlas 0 ole | Jectlon

| ayers i ncl7ithe Protst Veg%'gﬁﬁ TExagplg %ﬁ@ﬂé@ﬂ%@éﬂq%@ e sitver,

pol yvi nyl car bazol e, qui nacridone, porphyrins, phthal ocyanines,

pol yani I'i n@wsﬂol Yrhe FLED Btk et oxntiihiond be Rrd Eorpduid3idt i JmEprovc the
et hyl enedi oxy | ophene doped wi th pol y(styrenesul fonate) (PEDOT: PSS).

The or gani'& a%mecm @@agiop h Fl‘a9é¥a§smﬁtyc ilidefo 8t hales g ﬁlﬁ@r@ﬁoa*ée%y

|mr31I<Jh g? S - lr( I”%lg\flﬁtriléﬂal & %:Easr m febﬁné E&Ez?&%ﬁﬁ% %ﬁen R ﬂﬁﬁg@%ﬂ?}&éﬂ& &P g&ivé}%fﬁ’&ency
di sposed befthégﬂé}aeﬁh@ﬂﬁ@mw layesy(340) pBE e TEOvigad W‘g‘- amde @ e

el ectrol umaﬂl?fh%%ﬂﬁssﬂ%l} @@ngu&aﬁﬁa @%ﬁﬂg?or(k%ﬁo jectich ﬁ?&@r}& de for

el ectron injection materi a Or an el ettron runne
| ayer (350)example, narbungtc tmlaryenmms,epolyviﬁylcq:hzzpleenwnmddmazo@mﬂns

el ectron t Wale? e MY ' 0 me
for exanpl uum deposrtiron.” [ C ec I fij ect or
gﬁ}ﬂ k&Y Choibzhtite 88’?’%?"'%3%&? L R M

IeI ectr ?gogeﬂa . dﬁy’rlagjﬁene(&ﬁﬁc)wuha?l}r(s@rmcaﬁfmﬁd) (PEBDN%Z;B%S)t the ﬁrgamel ve
ayer an el ectro ing, la e.c

(340 . Sui Polp R iRy By PR o BHER hf SitledRiabeg f i 2 or

transport beyple, suvklasgpin chating opitdjeppinting) uni num

tris(8-hydroxyqui noline), 2-(4-biphenyl)-5-(4-tert butyl phenyl)-

1,3,4,oxad' €, A0r - [ S=[1 .
phenyl - | H t)engj ' éﬂz%%,g% %ﬁg@ﬂ% ﬁy&@?@f&”ﬁ% ngL%f‘gp?eFE’%en thg ief%ﬁs’ge ‘
| ayer el eclayal (Bﬁﬂ)rmempasnﬁg draa/mm:eore E]le&olﬁﬁmelﬁpmtqioiymers and the cathode (310): Co

~ to enhance electron m;ectlon. Snitable materials for an electron tunneling layer {350) | :

~ imclude, for example, LiF, parylene and Mng The electron tunneling layer (356) ma;g,r .
be depcsxted by hlown mcthods for example vaomm deposmon

[OO?D} An electron injection and/or electron fransport layer (360) may be diépose&
between the emissive layer (300} and the eleciron tunneling layer (356) or the cathode
(310). Suitable materials for the electron injection/electron transpot: layer inchude, for
example, aluminurz fris(8-hydroxyquinoline), 2-(4—biphcny1)-5:(4-terf;-butylp11_eny1)-
1,3,4,0xadiazole, or 2,2’,2"-(1,3,5-benzenetxiyl)tris-{l-phenyl—lH-benzimidazole]
(TPBI).

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

(350), the electron injection/electron transport layer (369), the hole injecting layer (340)
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a multi layer electrolum nescent device. A person skilled in the art
woul d appreciate that an el ectrol um nescent device nmay omt one or
nore of the electron tunneling layer (350), the electron

i njection/electron transport |ayer (360), the hole injecting |ayer
(340) 23 and the support (330), and FIG 5A and 513 are not intended
tolimt the invention to a device containing all of the depicted

embodi ment SRt bR Ggh Ao FRGLAA hEe Rt BBl hdmE M e ds el
pol ymer s asdevive cewthihiniatl ok’ﬂ:)é%;lu@te&ilay&EDOT PSS as the hol e injection

| ayer, 1 TO as the anode and cal cium as the cathode. Between the
cat hode and 3‘9 _, a thin electron tunneling | ayer

conpri si ng [|9 g emittEgdevaess dicerding nto; ﬁ*}%é@b@ﬁmeﬂﬂop’ﬂyﬁ@r s
cont ai ni ng lavémblh ﬁ%%%@ﬂ?ébnc&é&h@@g the atsttoté&@tﬁagt Qtytb]e Qﬁﬂeﬁt%tager and

roups showed better sol ubil uene

p-fl uorophe
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on the sidg, [ %mgé r r anet hyl nd
p-fl uor ophenﬁ%tﬂfg/ant%(lragag?e gr X’p‘?’i%“% Fémg@ugtqﬁyegtc pe qmy]l“lFa
wavel engt h rody b edded 30 enhmcei dedstron mjelnmn pB@lymanscuonﬁm‘ﬁngp-ﬁIﬂéthobt%hEB}l
The current_densi as a.f ti.on, of_ ele c I nt ens

| TQ' PEDOT: F%%?%‘ﬁpélﬁ“ﬁ’?ﬁg? @&5}6 B O he EioHgs gtﬂ“gthé?%msmﬂ%ﬂ@’ ing
depi cted itolubreGnd dethbesuatet hehtr FBASId YhAa FolfthdRiG O b §én§} s)éﬁ?ser
5 began incyeasing .at an electric intensity of a%ﬁrlom mat el

106 VD-r. Th P8 FHMR- ndbp rpabrerhsyl, t?awﬂupt%r@ﬁhy %qnérp-ﬁmmheeﬁ

wi th the ployimisat £ UioRCaBh: gtef{bgl

electric i (r?toeny t?/]r %ﬁ%atc:mer thaﬁh%&&%%&%ﬁgﬂt t: po yrfi‘é]?f‘!%“%

pol ymer 4. Pedforrgws5403m pol yner 2. At 60 x-106 Vni ', the pol yners

had the foll ow ng current .densitiest 135 mAcnf 2 (poI ynmer 5); 35

mMAcni 2 ( pqog7s] Zﬁ.lrfﬁi@md&tsf Ol XY Admetidly "ReNEiectic (R

~.and. 14 m&cnf%ﬂéqri)olrg1 074 The hi ghest brightness the

devi ces nad&O %%’Bolpime%@ 4 PDEDg comprisips pﬁmprse) toghip demeted

- maxi mum ¢ [ ner
48 FRO'S, Thb kg QnsliPhe 4 pon ch.%&&?%:?@ﬂ%s Sl bcfilsinb

devi ces ranged- from- cd/Ato copo
al so  denp®ieirigt iatensity efhapproimstely-25r v dA° 'S STherreiminitigepalymrers déviade

confi gurat i, hlyTéﬁ?tﬂﬁ 913E§ %qtﬁ rtﬁe%hﬁﬂ%?éé rddked gh%oﬁﬂ%%m CLQ%H &e%s'ltfat

1490 Cd/rn2 ra 7
an electric intensity greater than about 40x10° vim'h; polymerl >polymer 4> polymer

3> polymer 2. At 60 x-10° Vm™? the polymers had the foﬂowmg curreit densitiest 135
- mAcm? (polymer 5); 35 mAcm™? (polymer 1); 26 mAem™ (po]ymer 4); 20 mAcm
: (polymer 3);.and. 14 mAcm {polymer 2). . '

[0074] The highest brightness of the devices made with these polymei'e is 2694

. cd/m? (FIG. 6) and the ‘maximum cyrrent efficiency for the differemt }ight emitting
polymer devices ranged’ from 1.3 cd/A 1o 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 tumn on electric fields of the devices are
about 30 MV/m.

[0075] The electroluminescent devices described hersin may be useful in 3 momber
of applications, including displays, liquid crystal display backlights and other lighting
applications.
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current efficiency is 2.3 cd/A (FIG 8). The turn on electric fields
of the devices are about 30 MM/ m [0075] The el ectrol um nescent

devi ces described herein maybe useful in a nunber of applications,

i ncludi ng displays, liquid crystal display backlights and ot her
lighting applications. 24 [0076] Al docunents referred to herein
are fully incorporated py reference. [0077] Although various

enbodi nent t he vention are discl osed._herein, adapt ati ons
and nodi fi cslg??%}ns %@?x %eﬁéaﬁwﬁfﬂﬁﬂmeg%%WOW#@%ﬁ@W? ‘on in
accordance with the common general know edge of those skilled in this
art. Such [BOTTIf i chlthioagls vk eibodifaents Ubﬁ:bhﬁ\léhh@ﬁar@ﬁxsm%herem man

equi val ent s f any as of the .invention in order to achi eve fhe
same resul t2 @Iﬁa@ﬁﬁﬁgﬁg?cﬁﬁf\?o’%@%m“ﬂm thetssenen Pk e Eyvention in
scientifiC abafrimcs $4M tﬂ@rcﬁinﬂloﬁa%ﬁerﬁl | r?%tﬁér%e rHﬁﬂdsF% 2d SRR Such

under st ood by one of ordinar art o I'S I nventlon,
unl ess def imadéficabenseingjude thy @Ib?&}lﬁmef\komm "equiNgents |fmgﬁny aspesieof &s an

ded t | udi ng,
ot ot 11 AEhtn 8BRS ik o LRt 3B s SpbSiafY 18P Sarne ey AL
vari ous as rb@hmsalodndt k:aentni'metnnna)nsedammﬂma?etthé ishing rhed@ing &RdopepEst S

f th di h npl
Pr epar at | ofSAP 00, B8 o35 RRERol St 15or aRcHsoBBion. SBRT He

catechol (2fhebdseg, 0.25 nol) in 100 m of ethanol was slowy added
to a stirred solution of KOH (35.07 g, 0.63 nol) in 350 m of ethanol

room at The,react.i gn.mxture was StII’I’ d for
soI ution orﬂ@%jre Lh@? b oBPEHPEe Iy i‘i?«fyf?) 3, openandpg gy, n@@tﬂ?ﬁaﬂbf
et hanol wasqavhiee tdﬂHerth%@mciﬂd&lg[ BtCidt Qnited] 131t, e ﬂﬂi’&mﬁéf (Mﬁﬁ’s are
overm ght. H’Ft hanol .was renoved rotary evaporation an

‘reaction MURFHVE ofaEions pfReets B B inyentigre AnckiaRat I%“éﬁﬁb@aﬁ ﬁ%pegtg &f e

car bonat e. infvedtishia® Bisclofddth@feirdr i ng over sodi um sul fate, the product
was obt ai ned by reduced pressure distillation to get 38.2 g

1, 2-bis(3 szﬁ%t oxy) benzene (61% . NMWR (ppn) (400 MHz, CDC13): 8
6914(s 4.025 (t, 4H), 1.895 - 1.861 (m 2H), 1.757 -

[0079]  Example 1: Preparation of 1,2-bis(3 *-methylbutoxy)benzene

. [0080] A solution of catechol (27.53 g, 0.25 mol) in 100 ml of ethanol was slowly
added to a stirred solution of KOH (35.07 g, 063 mol) in 350 ml of ethanol at roé;m
.tempetature. The reaction mixiure was stitred 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 evaporation and the
teaction mixture was partmoned between ethyl acetate arid 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, CDCls): & 6.914 (s, 4H), 4.059-4.025 (t, 4H), 1.895 — 1.861 (m, ZH), 1.757 -
1.707 (tn, 4H), 0.993 — 0.976 (m, 12E). | |

[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

i of a mixture of methanol and chloroform at O °C. The reaction mixture was stirred
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1.707 (m 41-1), 0.993 - 0.976 (in, 12H). [0081] Exanple 2:
Preparation of 4, 5-bi s(3'-netbyl butoxy)-1, 2-di bronobenzene [0082] A
solution of bromne (15.3 g, 96 nmmol) in 100 m of glacial acetic
acid was added to a solution of 1,2-bis(3"-nmethyl butoxy)benzene
(10.00 g, 40 mol) in 300 mM of a mxture of methanol and chl orof orm
at O T. The reaction m xture was stirred 25 for S h, after which it

basi f| ] te (10% 21) and extracted

W th di chl orbaet Rass vl 8aS BadR SRR oo ool s Abvimde
nashed vi t hetméted WiB00ichbromeBnd (s »I50P dilp Vel AHBIOLZATE Dotk roce
r, e

sul fate. Then t41e_ sol vent was renoved on a rotary evaporat
resi due wasV#hied Pt gvassy (394 md x Yeindrdriad levercamhydronscsodives syifstd) Thie the

i Xt f | ; t f.f .15.679 4,.5-pis(3" -

Tet hyl but ox%f??f‘gﬁsg?‘g?‘og#o%géﬁ“%%ﬁ’eé‘%m@ﬁ e YO Bu e O s o st

S0 1. Sat s Bor e AL o Sog. e ) o S8 15 s AR
,1.741-1, , .- .0, ) anpl e

3: Prepar atrﬁl%wﬁg%‘g’gb'(lﬁa%m%?{zsm ﬁﬁ}%?ﬁ%ﬂﬂﬁ]@@) Crrzm% HAhBIEEL @EISP 3

p-xyl ene [ GQRELs, BDANoGE-8oTs (480 .?54_ ? bo fLaskag
m xture of p xﬁ eng bor oni c(ft’:;glﬁ’cl13 4. \3955]?@%2%@0“? 41 1%‘%9&“@4ﬁgb'9ﬁgol)
of 4,5-bi s(IVdmnyPt oxy) - 1, 2- di br dnobenzene, 0.15 g

tetraki s(triphenyl phosphi ne) palladium 100 m of 2M sodi um

carbonat e ggeB3300 Eﬂauﬂ;fle .0y, oié\mlg%-%( @tsi’-rbfsf'éi- rﬁ%%ﬁgntg ﬁﬁyﬁg‘#{g }) @aﬂyf ter

cooling down, It was extracte et"hyl™ace
bri ne and @veover magnesi um sul fate. The sol vent was renoved on a
rotary evaporator, the residue was purified by 'silica gel colum

, id &. ) - o) . AQB-bis(3" ddetHylbuiéiyy4.8- ( 9,
12, e o84 i s ke
Prepar at | operbimate-and'208 ml oF tithe wetehytrit atig0i *Cyoverbight - DG TBYRIRIBWL T -
s SRR oo LOORE] i et coramsi
mol ), . N- gilsteo The soluéntiwie rébovéd ofl.a brbfBrapodie, @2 QedidRMWs\hARLI £y | ©
(AIBN) ( Zosiﬂya? gél "Sotumn eluted with hexane and CHaCl; (8:1) to-offer 11.04 g of 2-(4.5°- .
'I']Jis(B”-methylbut'o:fy')'-z’-\bromo)phenyl—p-xylene (yield 85%). NMR (ppm) (400 MHz,
CDCls): § 7.186 -7.131 (m, 3H), 6.979 (s, 1H), 6.747 (3, 1H) 4.081-3.966 (m, 4F]);

. 2372 (s, 3H); 2.111 (s, 3H), 1.914 ~ 1.710 (m, 6), 1.023 — 0.962(m, 12H),

- [0085] - Example 4: Preparation of 2-(4,5"-bis(3”-methylbutoy)-2:-bromo)phenyl-. . -
oo’ -diacetoxy-p-xylene - - . '

[0086] 2-(4’,5’-bisk3”-methylbutoxy)-2’-bromo)phenyl:p—xylene (086 g 2 mmol),-
‘N-bromosuceinimide (0.72 g, 4 punol) and azo-isobutyronitrile (AIBN) (20 mg) in
benzene (5 ml) was heated at reflux for 2 h. After coc;ling down, the solvent was
removed and the mixture was partitioned between efhyl acetate and water. The organic
layer was dried over NapSO4 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 partiioned between dichloromethane and
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benzene (5 nm) was heated at reflux for 2 h. After cooling down, the
solvent was renoved and the m xture was partitioned between et hyl
acetate and water. The organic |ayer was dried over Na2SO4 and t he
sol vent was renoved to give a brown oil containing a m xture of
brom nated products. A m xture of the crude residue and.- anhydrous
potassium acetate (4 g). in glacial acetic acid (8 nl) was heated at

reflux -over After cooli n m _xt ur s partitioned between
di chl or orret“ﬁ%ﬁg&ﬁr‘?ﬁgamf a%f"'é‘? hﬁ@@ﬂ“é“‘i g‘?é@"?ﬁé’”ﬂ Feraeyed e give 2
Na2SO4 and bidwh SP(1VIEE) cYRSn@NOMBHS f &'et&?atéi‘i p_I_Q RWNTRY &ruﬁégﬁbﬁutﬁ)was

containing a_m xture Of acetyl ated products. he crud ct was

purified bypushsdyslise sekesiummelpted vat bexans and CEhel 46:d) @@E&Q‘?@@tﬁﬂ to

ff 0.46
gi S(eg met Igyls(gfglts xﬁl @Iﬁlgmggoz)-bﬁogho))ﬁheny Fld d':h aceléotxg)gyxylen)?yl ene (9’ leéfld
31208/9 Ovaiel g (232771 NIVH)Q}pWI#OmiﬁXZD(ﬂg)?Smg( d, J=<818.185), 1419 (d, 7=4.091%y],

211y, 5 039l B T 6 1, 6218%@41(11)63161;@1m50§21§ =267 0854

213), 3.99 :
FRINER Tt b oic e e et
of 2-(4',5-18l (T&Gfﬁeifﬁ%'bgig -

nethoxyphenyl)phenyl a, a' dlacetoxy p-xylene [0088] In an argon

flushed twrpagsk Eemhgrebots; On?i'ép%%gen a H{ Xtﬁ’;‘? 5%bisfB iy BhBxy)-2"-p-

met hoxyphenyl boronic acid, 1.1
2- (4", 5' - brsihexypieyiiph ngetoxy p—xylene
bronD)phenyI a, a' -di acet oxyp-xyl ene, 50 ny

tetral ds(t jiogp HYM%@Hﬂﬁhm%ﬂ&k?o%%%Qﬁd#ﬁhﬁéé Sl ggm Ra A

of toluene were stirred at 90 C overni After cool1 ng
was ext racif@'@GWPbWYéthﬁmm‘a@@ﬂatlé &r@ mﬁe@f ﬁn(ﬂﬁ’finﬂ(ﬁ’emaﬁdlbdtmmw th

magne3| um
v apor at or Py ekl AL, MAfe FEHRNGLORI PdBRALY 1p
with hexan@@mcmm@MQmwﬁmﬁeﬁmmew stinet at 9033& owdrhightl AT@r g;oh;ag eI d
95% . NMR . (400 Mz, . CDCL 6 7.296: 7. 411
111): 7. oog"o"?‘?“ &”é r"%‘} %3(1 acetpte) qnd gia (é"jtn“ PHES 2“8 ;"f‘%(ﬂ‘
}1:;8-221 . S?%esxﬁm&ﬁﬁat{:ﬂheﬁlﬂé soé?-eﬂaﬂs fdﬂnov&déﬁ: 2. ré tarfd eviafl %raﬂoi -lthe tesxdue )
311), 1. 782V% 9‘25% }3:?{3’ %&i% gil . Y’;#' -hféalnf %éﬁz@} I?Elbﬁ‘blo epn
Prepar at i ogolétes2oil f1.10g, ﬁbl&(ﬁ@*)”ﬁwtp%ﬁ&)%f)ﬁ nﬁ-zz, OPICh): .6 7.296-7.262 (m, -
. 4H), 7.163 (s, 1H), 7.007 (4, 3=8:0, 2H); 6.942(s, 1H), 6.831(s, 1H), 6.721(d, J=8.0,
2H), 5.072 (m, ZH), 4.792 (4, 1ED, 4.715-(d, 1H), 4.122-4.038 (m, 4H), 3.761 (5, 3ED), .
2,088 (s, 3H), 2. 068 (s, 3H) 1.782-1.742 (m, GH), 1 014-9 980 (m, 12ED. -

- [0089] Example 6: P:eparaﬁon of 2- (4’ *bis(3”- methylbutoxy)-Z -p-
triftucromethylphenyl}phenyi-o,o’ -diacetoxy-p-xylene :

[0090] In an argon flushed two neck i‘ound—bottom flask, a mixture of 4 mmol of p-
trifluoromethylpheny! boronic acid, 1.1 g (2 mmol) of 2-(4’,5’-1)15(' *-methylbutoxy)~
2’—bromo)pheny1—a,u’-diacetoxy—p—xylene, 50 mg tetrakis(iriphenylphosphine)
- palladium, 10 ml 2M sodium carbonate and 150 ml of toluene. were stirred at 90 °C
overnight, After cooling down, it was exiracted 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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trifluoronethyl phenyl)phenyl -a, a' -di acetoxy p-xylene [0090] In an
argon flushed two neck round-bottomflask, a m xture of 4 nmol of p-
trifluoronethyl phenyl boronic acid, 1.1 g (2 mmol) of

2-(4',5" -bis(3"-nethyl butoxy)- 2'-brono)phenyl -a, a' -di acet oxy

p- xyl ene, 50 ng tetrakis(triphenyl phosphine) palladium 10 m 2M
sodi um car bonate and 150 ml of toluene. were stirred at 90 C

and weshed GRS GRT i L Rialre PR T nash 0wl NMR oobmh 00 Mt
~sol vent was CDENpVE .49 (& JRIA0R), PYFPL 3 72@“&&@@1 ﬁ‘%&\g? wr%{)' ed

by silica gel colum eluted W|t hexané “afid fer

a col or | ess7di(s,(dH)18954(pi B 68008 2ZENNIIO pyRH) A0830Vid; IH),

180, oiy ) P49 402000 oy Do 63 Sl 3 by g4 Bkl 9@%

213), 4.83017W), 111), 4.779(d, IIl), 4.130-4.062 (m 411), 2.061 (s,
311), 1.968 (s, 311), 1.900-1.753 (m 611), 1.020-0.986 (t, 1211).

[ 0091] Exanﬁ#, 7. Rreparation gf 2-(4' 5 bis tt;yl but oxy) - 2! p-
fi uor opheny 6Ilillenyﬁ aé'?@ diﬁce?ﬁ?ﬁm jon, v e %“k(j‘oéz]n SE3n mstbdbueny) 2"1’"
fl ushed twoffweshetydyphehybald dacklors] g,xy@mm xture of 4 mmol of p-
fluorplienyl boronic acid, 1.1 g of

: %r f)fm) gheﬁ yli%ézla %%%&%ﬁg@&w@ﬁg& rggnq-rbottom flask, 2 mixture of 4 mmol of p-
t et r aki s( t ritupisheyyipbaepiei aaYd, pal | gﬂct.fzumnol)lgf'ﬁ 42"5"’ %ﬂ@ “ngf-t \98%&@'
er ¢ [ ng

and 150 of toi] Fe wer e stirred at C ove
down, it W&EUB?()P I W"‘f’ﬁ"@f‘wyle&%épa’@%teﬂ'ﬂds(m@ﬂphwsphn@maﬂahmd

dried wit M1 0RO PRS0l B b rbafe ant S50 MI6F & PJ %remﬁﬁﬁeﬁeag%é%ﬁ %vgpﬁghti

rotary evaporator,- the residue was purl
el uted wi t FAlrsgeoling dawnotwe extiagted yvith ethyk dcetate and okl veigSbrive lind didlg,

| d 909 3): S 7.329-7.271
V118 (9 il Rabielly S8, Yike afSohble Wi oilied b i sveroming fie
11- 1) ; 5. 054esdne we pwiifiedbBsilicy gkl olhibh kluted Wil hdxeine drbllQTT,Cl, 0254038 M <
Elrlnl) 125198%&f 3119%5?;[980. 0‘731@%@9@32 -1 74501(_)@1) 8@329_7%% 8n,981
2-(4',5 bl2ﬂ)37lmh&mﬂmm)oﬂ(mpﬁﬂmmpdaerm 6882-6838813,1\,1\%) 5054 (m, -
d | f1 ush a3 .
Founi b PO B G 4 o 2085 S 15 S,
' 1.801-1.745 (m,-6H), 1.018-0.981 (m, 121-1}. S

[0093] Example 8: Prcparation of 2-(4’ 5’-b1s(3”—methylbutoxy}-z’-phenyl)phenyl-
.08 -dlacetoxy p—xylene . '

) [0094] In gm argon ﬂushed two neck rovnd-bottom flask, a mizture of 4 mmolof -
phenyl boronic acid, 1.1 g (2 m-mol) of 2-(4°,5"-bis(3"-methylbutoxy)-2’-
bmmo)pheny]~a,a’-diacgtoxy-p—leene, 50 mg tetra]ds(ﬁiphenylphosphme),‘ 10 ml 2M
sodium carbonate and 150 ml of toluene were stirréd at 90 °C overnight. Afier 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 CHCL, (1:1) to offer 2
colorless oil (1.00g, yield 90%). NMR (ppm) (400 MHz, CDCL): § 7.284-7.252 (ro,
2H), 7.153 (s, 4H), 7.088 (s, 2H), 6.974 (s, 1H), 6.350 (s,1H), 5.054 (m, 2¥9), 4.802 (d,
1H), 4.734 (d, 1H), 4.110-4.060 (m, 41), 2.080 (s, 3H), 1.972 (s, 3H), 1,886-1.767 (m,
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phenyl boronic acid, 1.1 g (2 nmol) of

2-(4',5" -bis(3"-nethyl butoxy)-2'- brono)pbenyl -a, a' -di acet oxy

p- xyl ene, 50 ng tetralds(triphenyl phosphine), 10 mMl 2M sodi um
carbonate and 150 m of toluene were stirred at 90 C overnight. After
cooling down, it was extracted with ethyl acetate and washed with
brine and dried with nmagnesium sulfate. Then the sol vent was renoved

on a rotar VARAN AL the residue was purified by silica gel
colum el ut%}elz ?I@hg(Hne and CH2CI 2 (1:1) to offer a <colorless oil

(1.00g, yield 90% . NWR (ppnm) (400 MHz, CDCI3): 3 7.284-7.252 (m
211), 7153[Q095] 41 Examile08: (sPr@&fhﬁon 6. 874 1.8 5t-bis(3” @%Qb,(t&(

5.054 (m 2 4.734 (d, 111J, 4.110-4.060 (m 4H) ,
2.080 (s, ﬂ#@ﬁﬁlﬁ%’?éﬂﬂ'& droggBXyleng7 (m 28 6H), 0.998 (m
12H). 10095] Exanple 9: Pr epar ation of

2-(4',5" - b[COQB] - At kuhittyat 6X X @mobof 2-(4',5°-b thylbut, “p-
- di hydr oxy p (xyl en[g( me g u,fxg())lzu{ylr%en 08(]31 2.0

nmet hoxyphe%}&he | - q

of 2-P 2 Pﬁwﬁaieag;q memtvm)dyopmse added to a 100 ml
phenyl ) pheryhd Botfs ’ﬁ“}‘]‘{&ﬂ
added to a 100 m m;ﬂ%ﬁf\?ﬁ%?ﬁg%&*? as a{iNI Mgdn&g'%d]"‘?ffﬁﬁ %plgﬁsjﬁ? hum
hydri de anWiresd for ong froum ghen the reastipn wesquchedng ddde:drs,a’cmhehsddlhﬁn Eiftd | on
was quench, t I unt| I
oo ooyt SRRt AR Bl SR N, e L Geg oy 2wl ¢
wals vas hedww wishodwith watel dndi lnmp, anademthvisbdiumcmmm Aftbd ﬂ:bg;olvéﬁtt gés t he
sol vent was. obt ai ne
(yield 1\(1)\%%5“ 0{"%1 ﬁgwg h‘ﬁ%@‘gldfpé? ‘%gél'“é‘g] @S‘Fﬁfﬁ)@gq)swb&c? M@ usedipr her

 purificat |mtst¢£@ﬂmtsxﬁxﬂmﬁrrth&plﬂﬁeﬁﬁihat ion of
2-(4',5 -bis(3"- rrethylbutoxy) 2'p- trif

| uor onet h nyléegﬁﬁ | -8.@" »di hydr oxyp. xyl epg, 1.0098] A sol ution of
2.0 mMmoi y[b@?’f] t)‘{bl S(3" Pf?@f%g?lbut%xy%?@' ki péls.(g “m]ethylb“t"KY)'z P-
trifluor orteﬂtgtbrptthylphe)'xptjﬁrmyl-tta,—ﬁhydib;e;cﬁ.kppéye p-xylene in 10 M THE
was dropw se added to a 100 ml round bottomflask with 0.2 g-of

l'ithium al um hy a of .THE and .st,irred for one ‘
hour, t her H@fg r étgc% :5%1%8%5% (}qﬁp%cl?é[a ]b of hg %q?lgf%%nmﬁ Yl )-4 el
sodi um suIhﬁﬁmcmomﬁhylphmyl)p}&hﬂm,g‘-diﬁﬁetdxy@:—ﬂ%ﬂeemsm lnﬂ THFEwEY ldrophhf:
sol i d. was t d.the,f washed with water and
brine; dr |aéaédvxtﬁgt P ?‘HH Bhtomy é’taifg\gﬁi‘ﬂg’ﬂp\? ‘Wé@y $O ..
0.98 g of nmrfﬁﬁmmsﬂrrm fotl waé hm,sthabﬂaalrea%doﬁ Wae hebn@%Why the addition'of . -
saturated sodium sulfate solution: slowly until a white solid come out, The solid was
_ filtered 'off and the filtrate was washed with water and brme dried with sodivm sulfaie.
- - After the solvest was removed, 0 98 g of white sohd product was obtained (vield 92%);

which-was used for next step’ symthesm without Iﬁ.ll’ﬂlel' purification. This was obtained .
as colorless solid.

- [0099] Example 1l: Preparation of 2-(4’,5-bis(3™-methylbutoxy)-2'-p-
fluorophenyl)phenyl-o,a’~dihydroxy-p-xylene

[6G100] -A solution of 2.0 mmol of 2-(4,5°-bis(3"-methylbutoxy)-2’-p-fluoro-
phenyDphenyl-o,u’-diacetoxy-p-xylene in 10 ml THF was drop;vise 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 satuzated sodium
sulfate solution slowly until a white solid come cut. The solid was filtered off and the

filtrate was washed with water and brine, dried with sodium sulfate. After the solvent
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whi ch-was used for next step ' synthesis w thout further
purification. This was obtained . . . as colorless solid. 10099]
Exanpl e 11: Preparation of 2-(4',5' -bis(3"-nethyl butoxy)-2' p-

fi uorophenyl ) phenyl -a, a' -dl hydroxy p-xyl ene [00100] A.. solution of
2.0 mol of 2-(4',5 -bis(3"-nethyl butoxy)-2' p-fluoro-

phenyl ) phenyl - a, a' - di acet oxyp-xylene in 10 mM THE was dropw se added

toa 100 M round b&%n}éfhask igith 0.2 g.of lithjum alupi pum
hydri de and"86°hpveds - E 0T ite solig prodyel s O@WE‘GH&W@ ﬂsﬁfﬁnwbﬁb“faéaﬁﬁfli on
was  quencheml Rt §besyathdiil e Furfif MiatAthnSPrls W o&%@és%ogy?ﬂg Soff]

slowy until a whi'té solid cone out. The solid was tere and

t he fiItreité was washed with water and brine, dried with sodium
sul fate. APEIOKhe sEBrample 1% Bspwatipsveal G-G45gbisB wethydbutary)-a’-

product wa haesle 6Yh 30 ich was used for next step
synt hesi s ahﬁmtaﬁﬂ?’t he%&%ﬁrgff? ge%ql@on. Thi s was obtai ned as

col orl ess solid. [001011 Exanple 12: Preparation of 2-(4',5

bi s(3"- met K}#HI& oxy)A2' solysiennydf) ph8nytmal, adf d B4 " methylimtmy)-2°-

00102] A | 2 - (4. 5" his(3" et hyl but
E)h enyl % ph eﬁ’g%dﬁa?b gé}{yg%’gc_ %ﬁ%%gfﬁ'%}fg egié ]P%li@hf\%?s qrﬁm\%gg%ld %%n)lg é ml
added to ar&Gd Hektomy fask dvithod.2 nof lithkka sidntith Bydgidefantli@0hialisf THENndUM
hydrid d.60 f, TH ti d f hour,, then th ti
s quenchEeey P aThevE et e RS PSP P n et su i oM bR |
a white sokblatismsiewliyuintil 4 Maits edlidonrsout. 'Th asktiwed filiabd offlaad id flkake

was washed with ter., and brine, drjed with sodiumsulfate. After the
sol vent wad"®s Stpth fyatgs apd (’9%’“%\‘{"{"‘& vath sodivg selinte A e selvent vas

(yield 100%8moveliod ¥eswhittdlil produltSids oblaBiRa $H8IH 10695 Wit ubdikd-her
purification. This was obtained as colorless “solid. “100103] Exanple
13:  Pr epar Be3tsisp synthesis prithgut fgyiher perifieatipg. This wasypptamed gs colexiess aglid.
phenyl ) phenyl -a, a' -di chl oro p-xylene [001041 In, a .10 m round
bottom fl apd0103] 0 NuUDQME 13r (Preparationdi &f 334 Iy’ )2’ p-

p- met hoxy- EOF? ny}) henyl -lgé a’ --di h;;/)dr (0D p%(yl g\’e Jg%j gﬁ%ﬁ%mg?o%y) ok

t hi onyl chPSHPE5P I)P@Pﬂ'%éctd%bﬁ?)?@’%m 3 hours. On conpl €tion of
reaction, the mxture was poured into ice water and partitioned

bet ween et [o10at et atie | ando Wl efound higsitof GREN, C 2102 ¥@hoMaE. ik sl et

Na2SO4 ‘and t he,.sol veﬁlt was renpved to give a brown oil:z
methyibutoxy)-2

thionyl chloride was -stirred at 50 °C for 3 hours. On completion of.reaction, the
ixture was poured-into ice water and partitioned between ethyl acetate and water. The
organic layer was dried over NapSO4 and the solvent was removed to give a brown oil::
rjI'he residue was purified ﬁy column chromatography using hexanée:methylene choloride.- - ’
(5:1) as'the eluent to vield 0.49 g-of colourless solid (46%). NMR: (ppm) (400 MHz, -
CDCls): 8 7.423 {d, TH), 7.301 (d, 1H), 7.161 (s, 1H), 6.930 (s, 1H), 6.958 (s, 2H),
6.918 (s, 1H), 6.721 (4, 2H), 4.526 (m, 2H), 4.363 (d, 1D, 4.219 (4, 1K) 4.113-4.070
(i, 4H), 3.746 (s, 3H), 1.906-1.752 (m, 6FL), 1.018 -0.981 (t, 12H).

[00105] Example 14: Preparation of 2-(4’,5°-bis(3"-methylbutoxy)-2’-p-
trifluoromethyl-phenylphenyl-a,0’-dichloro-p-xylene

- [00106] In a 10 ml round bottom flask, 2.0 mmol of 2-(4’5-bis(3™
methylbutoxy)-2'-p-trifluoromethyl-phenylphenyl-¢, o -dihydroxy-p-xylene and 5 ml
of thiony! chloride was stirred at 50 °C for 3 hours. On completion of the reaction, the
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The residue was purified by col um chromat ography using :
hexane: net hyl ene choloride (5:]) as the eluent to yield 0.49 go
colourless solid (469%9. N MR (ppm. (400MHz, CDCl3): 5 7.423 (d,
1H, 7.301 (d, 1H), 7.161 (s, 1H), 6.980 (s, 1H), 6.958 (s, 211),
6.918 (s, IH), 6.721 (d, 2H), 4.526 (m 211), 4.363 (d, 1H), 4.219
(d, 1H) 4.113-4.070 (m 4li), 3.746 (s, 3H),1.906-1.752 (m

gl_b( 41 gl ?b;@f@ﬁ%ﬁ%oy%ﬁﬁt&gée? \_9312*91'5 d Exal%ggﬂe% b%t%eérlf b e f?_e%xr:}d %Iater. The

tr i 1 uor ogmt«%memimm;b )a:gagm m,lm;%adﬂ ﬂi(%ilslﬁrvggtp%a?ﬂétgt}j@d k) ﬁQlﬁﬁou{v& @}1). o
roun om, ask, nun 0 - ) -DI'S - ne ut oxy) -

ot 11 11 tor GHE P S LS B len goceohin Fiyomeng Bt yhied e iptene o

t hi onyl chleRélbA (5819 aftHe cluRAk t@&ieﬁfh@"é Bf cofoufieidlsShd %@.ﬁ&@%{ﬁ(&b&j‘@%

the reaction, the 0O m xture Wwas poufed Into ice

parti ti onedBatlieen): St hy46-B42% an, SHINA3 11T 206 (), GrigAE,C2H)AY B84 (BS

The resi dubiihe PR Thkd ) A0 e 50 L ERHES b Bhef B4R Ve
hexane: net bpReA747 (eheiR1i0de-($871), 12:).t he eluent to yield 0.48 g of
colourless solid (429 . NWVR (ppm (400 MHz, CAC13): S 7.446-7.421

& Sva (b ;- 2 Whudilte 13 Breparaton or a3 SE0h(sm it e 27 -

4. 142- 4. 08Fndryl)phbhido,o’-dicRdpayldk (M 611), 1.024 -0.987 (t, 1213).
[ 00107] Exanple 15: Preparation of 2-(4',5' -bis(3"-nethyl butoxy)-2'

Found, " bot RVHOB] ASk 385 o T oo Yool e o4+ JumRl 151 B SSpo-

p- f 1 uor o- phremylbh gy Lr-Buéiophan p TRV Gy

. chloride was %F: rrg)g_wgg l510 gﬂf ﬁwgérﬁoﬁ’rs.%ﬁg%ﬁp@%??gﬂﬁg@tog%%y
reaction, FHeGE Wasstiared\gh 30 S6Jered hows- O sempigticsy ofthel rqaation, theomixtie
bet ween et RS i [ ed ove
Na2SO4 and%@hpe- soll\%ﬁgﬁf @&/agtg re af/hggﬂﬁioﬁgt?% % y%%%ﬁé%nwat hgﬁgrrgas'}‘%ue
was puri f i legeryassirield cover Mla: 56| andhthe $otvent wag remdved bs givg 2 brown oil. The

h : met Ry hdent5: h to vield 0.62 f
ol our | egs Sad ey ROREA byilcl ol ofthch Syt Sfbigty Syate o paee
111), -7. 30hofogide (5:1)3s tie dadut fosyield 03P g of cOBEEIGRs BELH (60%). NMR (HRAL400
6.933.(d, } 8 A1.535 (i 4371 (d,
113) | oy 28%{%%%??%%27"&‘%@’ fxﬁb%é“%‘fﬁ}%h ﬁf@?ﬁ)&*‘%ﬁ%@%{t 1) oS
611), 1. . 0261933 @O2H), 61884 1383} (t, 2H), 4.535 (m, 2H), 4.371 (d, 1K), 4.282 (4, 1H) 4.138-
4476 (m, 4H), 1.930-1.756 (m, 6H), 1.024 - 0.985 (1, 12H), . .

. f00109]  Example 16: Prepamation of < 2-(4°,5-bis(3*-methylbutoxy)-2’--
'Phenyl)pheﬂyl_-a,a’-dichloro-p-xylexfe ' I .

[00110] ™ a 10 ml round boitom flask, 2.0 mmol of 2-(4°,5-bis(3"-
methylbutoxy)-2’-phenyl)phenyl-a,o’-dihydroxy-p-xylene and 5 ml of thionyl chloride
was stitred at 50 °C for 3 hours. On conpletion of the reaction, the mixture was poured
into ice water and partitioned between ethyl acetate and water, The organic layer was
dried over NapSOy and the solvent was removed to give a brown oil. The residue was
purified by silica gel column chromatography using hexane:methylene chloride (3:1) as
the eluent to yield 0.60 g of colourless solid (60%). NMR (ppm) (400 MHz, CDCl3): &
7.417 (d, 1H), 7.303 (d, 11D, 7.174-7.145 (m, 4H), 7.067-7.048 (1, 2H} 6.994 (s, 1H),
6.947 (s, TH), 4.501 (m, 2H), 4.386 (4, 1H), 4.357 (4, 1H) 4.142-4.084 {m, 4H), 1.912-
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.[00109] Exanple 16: Preparation of

2-(4',5 -bis(3"-nethyl butoxy)-2'-. phenyl)phenyl-;a'-dichloro
p-xylejie (00110] In "a 10 m round bottomflask, 2.0 mml of
2-(4',5" -bis(3"- :

met hyl but oxy) - 2' - phenyl ) phenyl - a, a' - dl hydr oxyp- xyl ene and 5 m of
thionyl chloride was stirred at 50 C for 3 hours. On conpl etion of

the reactio e m xture p ed into ice water and partitioned
bet ween et hi}ﬁé\@é@é‘@d{]&gﬁ@f&%he organi c |l ayer was dried over

Na2SO4 and the solvent was renoved to give a brown oil. The residue
was purififg19y] si | ERam@Rl 176 Otepimaticl Ui o TediR@ R PR¥IYES, D lihexyl-fluorene
hexane: nmet hyl ene chl ori de (5: 1)6§as t he el uentﬂtﬂg ?/qiiel d 0.%0 g of

o i A Ao il
0 6.994 (s, 1ddgreftm@d With 305mt JE B if 20t 6308l 2 hurs ﬁ;l(ﬂlg fgr@:ﬁénlw%sz 3

4.357 (d, 111) 4.142-4.7084 (m 411), 1.912- 731 1,743
-0.988 (t, wwwiedyown gomen temreratecand poured st (rilonf weater. After neutralization

2, 7-di t ay] - - qli -f. 0011 3. 32 10 | f

5! 0 i hoyl THTERN catuotzfly Rl SPEcrca ik et i Rl ihaleds O

30 |n1 dOIj HBW?:.&' washs:ﬂe&ﬁftcwﬁeir ailtd(bﬂ:ﬁ%Th(‘jecmrgaﬁiclpmslreSv:astdgiggoidﬁemfﬂﬂnuﬁﬁfﬂﬂamns
e (0] o,roomte er ure . an our e I NT O, (0] watl el

ey o Bl PR SR Gl P v gies e St OOt Y Al ot 8

extract ed veftdahydeasnmtasidmtdeea gdiocmpifogaialwRaicasd et Wedidd pabfix
and brine. The, rggﬁ%c pi]ase was, dried over sodium su|fate and the

sol vent was®¥® cogling, the puixpre,Was, pagsitionpd betyyesn dlichlorgmethang,and
m xed with Watg. mo@hym?&%sma%%w&m%a&ﬁe @Mmlﬂaﬂenfa%cgthgg%%'

acetic acid and heated at _reflux overnight. After cooling,

mi xture wasSopalees ol 808 & Berichriireemmesito fhexihuoress Greld §316) was
Or gani ¢ | ayfhaReee! 188 VG B BEwRRLAER : CHSCHEERY 1O

give a colorless oil, 302 g of pu

2,7-diacet§§¥ hyl -9, 9-di hexyl -fl uorene (yield 63%9 was obtained
after sili g&h col Bxempless Preparatinm of L rdichleppiopthleR réhexylciimop
(6:1). [00113] Exanple 18: Preparation of '

2, 7-di chl orjooet4]y| - 9ASsoflitieeaf! 2.6 lpUstr B iacd: 1-9,95hdA-Borele &8 9 -
of 2,7-diaceto yméérlljﬁl_-g 9-di h_exa%[-._fl uorene_ (4.22 -mol)_in 20 _m of
THE was : adB@§) it of SHHF vas 3eided iptora bR il seymd foppmotlask gwithyP.5 g of -
| i thi um al ughigsreEnR¥ R0 driadend 80 Ml 0@ frHF The TGl WhfdlPr Shd- higd-

for one hour, then _guenched by saturated sodium sulfate solution
sl owl y unt i fenaugpsbed by gqtqzra’qedé@a;gmgwl{qte solution slowly until a white-solid.come out.

The solid was filtered off and the filtrate was washed with water and brine, dried with. .-
. sodiim snlfate. Aftei removal ofithe solvent, the white solid residug.ﬁaé stirred with 10

i "of thionyl chloride at room temperature for 2 howrs. On completion of the reaction,
- the mixture poured into ice water and partitioned between ethyl acetate and water. The
 organic layer was dried over Na,S0; 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-djchoromethyl~9,9;dihexy1-ﬂucrene

' (yield 81%). ' -

J0G415] Example 19: Preparation of poly[2-(2’-p-methoxyphenyl-4°,5"-bis(3"-
methylbutoxy))phenyl-1,4-phenylene vinylene] (Polymer 1)

[00116] To a  solufion of  2-(4,5-bis(3"methylbutoxy)-2'-p-

methoxyphenylphenyl-o,¢’-dichloro-p-xylene (0.8 mmol) in 15 ml of anhydrous THF
32 '



The solid was filtered off and the filtrate was washed with water and
brine, dried with. sodiumsulfate. After renoval.of the solvent, the
white solid residue. was stirred with 10-. m"of thionyl chloride at
roomtenperature for 2 hours. On conpletion of the reaction, the

m xture poured into ice water and partitioned between ethyl acetate
and water. The organic Iayer was dried over Na2SO4 and the sol vent
was renoved to geve a hrown oil. The residue was chromat ographed on

silica gel VSi?A %éﬁﬁh@"?‘rﬁf@rﬁ E‘hé M Bf prtasgienn gridptoxids in §anlfaahidrous

ld 1.46 h |
)(/IYIGeI d 819% . g oﬁ‘%‘i&“rﬂeﬁé&aﬁ’% Fig: J@e%g%tg X erg‘ﬂ% ‘?fh it o W aLene
p- met hoxypl’ﬁg Jbenty] Shlom’i$ {182 -mlneft TEF breds oadyidd) phemsyperhpﬂ ARenytingige for
\2” ?Zl egel bl(aS qh&nﬁe]ﬁj%ﬁ’l[g P? ﬁg%‘“%%ﬁg aac?f!du}nto me?hanol and the resulting yellow
net hoxypherpydc)lﬁtbtenwhs aolicted lﬁahﬁﬂfaﬁ@u Xmeeﬁﬁyﬁ& %aﬁ'ﬂl%b&]véd‘ ml%lﬁéne Qnd

anhydrous Tli ? s added olution of 0.4 pot assi um

tert - but ox F‘H’éecl’mta‘f? Y? o rﬁlﬁh‘Fd g8t ofppthanol H%Wﬁﬁe’é%é"raﬁeﬂr)éow times,
f
stirring faqge %ﬁ@bte@%b%fn%a@ Nexacked 1260, egﬂ § LRbchret Qﬂ?ﬁé@rrblgs?fg?/ {rnletrllianoflor

chloride in was added 1 n one portion.
anot her 6 ﬁf&l@m@d byraseions0.482 gefbright gellovnpolymet Wam obtaiaedi withe: yield of

resul ting P t.r

ol ymer v o4 SR BEE6IE0 S8, BBRGS TRE SR s, el A 2080
sol vent of (3 ha®hl.7amhEHAL.017-0.966412HY: 1) for 3 tines. The collected
pol ymer was extracted through a Soxhlet extractor usi ng net hanol

e P one el o, ol U U B A
1H), 4. 1Big(a-o00516udds))pheryk1 @-pheddaie,vinybaf] @ofyi?er(ﬁl 1), 1.017-0.966

(1
(12H). [00117] Exarrpl e 20 Prepar ation of poly
p 4

-trifluor s ’
bi s(3"-rretﬁjqu oxy) phenyl 1 u%??enyl%%e v?‘ﬁ%/fserl?@p CReyiRtexRy2"-p-
[0011. 8] Tmfhaommmpimmphanﬂa@c,q’{iﬂlehwrsp&yisme mailrrmmpmmsﬁl ofﬁnhydrous
ot annydPER e o & Gad gL M E aPiostng T bpiomidS P o mASEi i
ttert but o?aﬂgdnzus ‘BHFat sfom ﬁﬂxb@idﬂixﬁ&lﬁltﬂ'kﬂﬁnﬂg fc{rQ@{lil bigéi?ﬁﬁ‘)a;lb ol e o‘lfﬂtil(fértn
stirrin - (tert- bu enz
chl ori dg |ﬁ"tﬂ§b CF%IO@E %@smgd’gééﬂgwa%ﬁ t?‘l?rﬁ‘c”ﬂ\?’% é?‘ﬁgtﬁ%mqgr@f'

.for . another 6 hours, the mixiure was. added. into methanol and.: the resulting yellow - :

- precipitate was. collected by filtration. The -polymer was dissolved in toluene:and
reprempltated from a mixture solvent of methanol and water (V:V.= 7:1) 3 tlmes The
. collesied polymer was extracted through a-Soxhlet extractor. using methanol followed
- by.acefone. 0.160 g of bnght_ yellow polymer was obtained with-a yield-of 41%. NMR.-: .
. {ppm) (400 MHz, CDCl): § 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-o,0’-dichloro-p-xylene (0.8 mmeol) in 15 ml of anbydrous THF
was added a sclution of 0.48 ml 1 M of potassium ferz-butoxide in § ml of anhydrons
THF at room temperature with stirring for 24 h, aﬁer which 0.1 g of 4-(fers-

butyDbenzyl chloride in 2 ml of THF -was added in one portion. After stirring for -
33



anot her ,6 hours, the m xture was. added. into nethanol and: the
resulting yellow precipitate was collected by filtration. The

pol ymer was di ssolved in toluene: and reprecipitated froma m xture
sol vent of methanol and water. (V:V7- 7:1) 3 times.. The collected
pol ymer was extracted through .a -Sdxhlet extractor. using

‘met hanol "-foll owed by :acetone. 0.160 g of bright yellow polynmer was
obtained witha yield-of 41% N MR (ppm (400 MHz, CDC13): S

7. 383- 6. 950°npthen 6 hows, 1the nginfrae wag 3@9@1 intq gnetiiamoh pnd the) 2aultiog ofllow

12 00
E)-f :_?J,or gphépkg%glgggp% bi g‘% %ﬁa{ yﬁeﬁﬁ@%ﬁ%xb?@%ﬁ% h’f/‘? Qillzss %Y%E}‘n;tﬂhé?g and
\t; | nylsene] (rEwkgipitaied3 om0 12iRure solxers odfumeihmnad fand - w(.ratgr 57h|1) 3 times. 'Il'he
t
(s 8 nunn Pl R R et R REEY eSS i el Bploeds

m | Mof pytassid NIBE gﬁbﬁﬁ]ﬂ&bﬂﬁw pBly&eﬂ%a@&btﬁﬁﬁWﬂPﬁ'ﬁeldTéﬁl% N‘Mﬁm
tenperature with stlrrln%bfor fter which of 4-(tert-

but yI )benzﬁnﬂt*)nﬂ‘l%(?IV-H%z CRChYd 7.58- 61&6&0%@&51&@& hS%émbf&H)phom-
After stirr ﬁ{l) 33 another 6 hours, the m xture was added into
met hanol an t e resulting yellow preci pitate was col I ected by
filtration. The polyner was dissolved in toluene and 'reprecipitated
froma ni x{eE21dol vebramle melandremrationat of ( Fol¢[R-(3-phemp4’,STHbes(2™-

col l ected hro extractor using
met hanol f%{& ﬁ %%@h&ﬁ :@%ﬁ& 3'»% ?;?(PEFYFEH? yel | ow pol ymer was
obtained with a yield of 51% NI\/R (ppm (400 MHz, CDC13): S 7.500-
6.964 (1118§0122]135 ot isplution 8@(2—&4’ 5gms@&ms)hylmt@ma’-ﬁh@yﬁpﬂeﬁmw

[001211 Ex 2 Latbhony eny
net hyl but oxy ?‘Ié%; eﬁ% (E% h’%b%ﬁ? ene g’?ﬁﬁﬁyé??gf T%Igd’fas? ﬁE‘FB%A?)S"PB‘@‘l?% 4810
a sol uti onnﬂfl M-of @%iwﬂe&(&%ﬁoﬂt&t:ﬁﬁlnﬂtﬂf@ﬂﬁd@s TiFe ydonpleanylatude tith
dichloro p e wa ed a
sol Ut on oForaa b Safiiu b g e ueiistion efeds b zaﬂ’irffa%rﬁ
anhydr ous Tddeddh ohe pontibridradtintiey Wrtahotha'tﬁ hbthrﬁl,g;hé @:rmafb Was Afdb@hinto
whi ch 0.1.ﬂ1gf éﬁ%ﬁ{t%%él enz chloride_ in of, THE was
added in o 8‘3’6 © TRy PYE IWWWWﬁﬁ?dwmgn T @olimet ur e
was added iwag Gissdmhﬁﬁﬁheﬁﬁ:dtﬂ&ﬁeéﬁﬁ&téd 0th ¥ elikieN RGO hBhEndlBad
col l ected l% f '({/‘tvt at,} %ng The 'P]? rjﬂa
e Collected polymer was extracted through a Soxhlet
' extractor using methanol followed by acetone.-0.188 g of bright yellow polymer was. . |
obtained with a yield of 55%. NMR (ppm) (400 MHz, CDCla): & 7.500-6.80 (12ED),".
4.180 (4H), 1.890-1,791 (61-1), 1.018-0.975 (32H)

' [00123] . Bxample , 3’,3: Prcparatton of. poly[z-(Z’-pheny1_4= 5’_1,13(3” -
memylbutoxy))phenyld 4-pheny1ene vmy]cne-co-9,9—d1hexy1—2,7 -ﬂuorenylene .
vmylene]. (Polymer 5) :

[00124] To a solution of 2-(4°,5’-bis( -methylbutoxy}-2’-phenyl)phenyl-o,un’-
dichlorop-xylene (040 g, 0.8 mmol) and 0.085 g of 2,7-dichloromethyl-0,0-
dihexyifluorene (0.2 mmol) in 20 ml of anhydrous THF was added a solution of 6.0 ml
of 1 M potassium feri-butoxide in 10 ml of anhydrons THF at room temperature with
stirring for 24 h, after which 0.1 g of 4-(tert-butyl)benzyl chloride in 2 ml THF was
added in one portion, Aﬁer stirring for another 6 bours, the reaction mixture was
precipitated in methanol. The resulting yellow precipitate was collected by filiration

and dissolved in toluene and reprempxtated from a mixture solvent of methanol and
34



was di ssolved in toluene and reprecipitated, froma m xture sol vent
-of ' niethanol and water (V:V = 7:1) 3 tines-The coll ected pol yner
was extracted through a_Soxhl et extractor using nethanol followed by
gpetone. 0. 188 g of bright yell ow polynmer was. obtained with a yield
of 55% NWVR(ppm (400 MHz, CDC13): S 7.500-6.%0 (121-1),-- 4.180
(411),1.890-1, 791(6H),1.018-0.975 (1211). [00123] Exanple 23:
Preparation of -(2' -phepyl-4.,5 -bjis(3".=

et ﬁyl but OW%%&%% _%1 1§ %—?fﬁ@n%@ ﬁéllected poiyl:r{er was extracted through a Soxhlet

vi nyl ene- cexiPacrdish@aibthanol fdllowed 89 eaBf. 022\ BY beaRlvellbRHoWIRE
[00124] To a ;sol-ut_?%n_of oL fopioNEd 8 8 Y bEARlyebR Y ik

- bi s( 3" - me PR wikg)yigd O&i%mm)l (400 Mz, CRCBhT.53Qp.50\(1 BHE 4160 40
g, 0.8 mo 16 4)4 fomd,nlg-dl oronet hyl -9, 9- di hexyl fl uorene
(0.2 mml)l(’?Hr??gg nﬂg‘gf(’gﬂﬂfgﬁ&%ﬂ@)\ms added a solution of 6.0 ml
of | Mpotassiumtert butoxide in 10 nil of anhydrous THE at room

t enper at ur 00%25h  stExavplg24:dreparhiing ofdleatoluminastendddviep fibm Polymer 1
4-(tert-butyl)benzyl chloride in 2 M THE was added in one portion.

After stir g or o] r OUES ' L Xt ur S .
preci pitat Ldéﬂ?ﬁj met ﬁgn?{m '} gprggup?$¢g4§§ﬁﬁ%é&%%¥@8§%F g t\«,ﬁ%ds with
col | ect ed baly(siykenesitifooie acit) (PEDOTAHSEY dvais rspinadonied @nan glase pippeit piittas ed

froma mx e ent . of t hanol .and. 34 water (V.V = 7:1) 3 tines.
The col | ec%’%%mﬁgﬁtéec A0 3?&&3“?%7’%3% ?iﬂtgé’x‘ﬁﬂcg’i’ess @%ﬁ%%é@ﬁm
usi ng met hAfhet dredl thanedebyt $0CE FQMI2 hddr,30hEned N dasbBBA iy RikeAW (P alyhmpT
was obtained with i el d.of. 53% I\/R(%rr) (400 M_|ZCDC1)lq1

7. 530- 6. 60""?‘1%‘“?4??3*% dn goe faHpyerfodomn p it equng layorywith sgthicknesgiaf
100125] Exatiopt 80 2. OBr@Pa6ipikORyaf 08! 86 of LIRIFHRES 620k 20856 Sind SO
Pol ymer 1 00126] A first layer of poly(3,4-ethylenedi oxythi ophehe)
doped wi t hWeI5FRGHER (erosited resrshtiveln dhg joriapiersisctipkig)inesaent gsviee eblained on
a gl ass SURROTkaMirk ter D Cafdnt ) 1fs .

i njection | ayer w tﬂ iﬁrt ﬁiasélflﬁ'eg??cof about Egaﬁagﬁbh%%r ngérl ?le R an
oven at 8offigRcy1Bolimer | ety graen light with ey wesdmim end$sierteavelengy af 503
was spin- g e L IRt L | | .

W th b {ioguats 9 b0k 42 apt AR o) Ak Biothf oot ndt bt (hida FHERe
UP, 20 runMdfmcEhe rapdmumdrightness apdjcurvent effivignayuvarel 2fsidimtiand 5.1 cd/A:
respectively. The organic el ectrolunm nescent device obtained was
exam ned flog12# S FlaxaRgRis FepktidriielctRbibAGRsAh &MA3T Blfmer 2

| um nous

[00128] * A dfirst layer: of poly(34-ethylenedioxythiophens) doped " with -
poly(styrenesulfonic” acid) (PEDOT:PSS) was spin-coated on a glass .support with'a” -

" patterned ITO. coating 16 form 'a h(_)'le injecﬁoﬁ layer with a thickness of abaut 50 . @ '

" After dﬁe;iép an oven at 80°C. for 12 hoﬁr, poiymer 2 dissolved in foluene Gmgmb) . -
was spin-coated on the first Jayer to form a tight 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, currént-voltage—bﬁghtness .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 eleciric field was found to be 34 MV/m.
The maximum brightness and current efficiency were 1144 od/m® and 4.6 cd/A.

{00129 Example 26: Preparation of electroluminescent device from Polymer 3

[001301 A first layer of poly(3.4-cthylenedioxythiophene) doped with
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efficiency. Polymer. | emts green light with the maxi mum em ssion
wavel ength of 508 am and a side peak-of 542 ran (FIG 9). The
tarn-on electric field was found to be- 28-M/ m The maxi num
brightness -and current efficiency were 2694 cd/n2 and 5.1 cd/A
[00127] Exanple 25 : Preparation of electrolum nescent device from
Pol ymer 2.. [00128] A first | ayer of

pol y(3, 4-et hyl ened| oxyt hi gphene) doped with' poiy(styrenesul onic'
aci d) ( PEDOMYfsby qn.d%@gp@a“ ) avag| spinscogep oy 2 elabs suppert with a

patterned I A8

t hi ckness- gf ggéca)ut 50 nn% ﬂﬁ?&?%dﬁieg@nﬁﬁéé%ﬂ%ven iﬂ%@g ?0(% S(Bm‘
hour, pol ym'ﬁer griefi insoloven at $0ICtfar Lichmar, (fBlymmay/3ndijsolved & mhiene ci)mtgﬁﬂl) on
the first ayer. to form.a t yer tha t% ess
about 80 nPﬁa < ﬁ%te 8?%?9#”?2@%9 %rr.g aJrﬁ eéﬁé? 150
mm of Ag  webdait 8aet Ondie pslyives layers DSGink met,w zﬁ% af g:arAh& 150 mm of Ag

el ectrol um nescent gew ce. obtained was exani ned for

spect rum  ¥Ei BRIy GPROS W@W%é@e&ﬁgﬁm%ﬂﬁ%@b@mW(ﬂﬁﬁw9bf31118d
POLYIEr 2 G SNt Qb M taheliify, TBRCHANAMBEL FEORC NS SRDLOT

505 nmand a side peak of 539 e turn-on-ele€tric
found to b@fﬁsmqwl’ﬂlwmerl‘-’n@ﬂﬁ%ﬁﬁ?ﬂMmﬂgfﬂ:&m@amamcbmmqnewmebﬁgﬂwféiﬂ:y

were 1144 cd/ [ 6. P

el ectrol umﬁ{%eaggenpﬁ Leé\%églg 40%% %mrrﬁé%g%gféo asioﬁ:?«f‘got Wj@f
pol y( 3, 4- eThehatimuindxighintssphé mejentiefficienayiwére I@B’c&’ﬁi"'ﬁﬁ&#?r&@esm fonic
aci d) (PEDOT: PSS) was spin-coated on a glass support with a

o Lﬁéﬂfds@ﬁ%ﬁa”??%#ﬁa*{% e?anfg%ﬁef* RREGh B RecofY S e AU oy

3 dissolved in toluene (5 nmg/mmM) was spin-coated on the first layer
to form a 003421 eni é¢ i figt | éeyelr o t poly(3dhitilenedioxpthiopbdze)t d@@dr iwith On

vacunm dep @Shen e AP m o Grrss) WAL Syl Puii Sl iR co
obt ai ned meitemedk B neading do fcrrm shilt injepéion layey with a thickness of about 50 nm.
current-v S nous efflc et 3 enits
green I'i gh‘%ﬁ&%&%g&hﬁ% %u%g}fe]ﬁqui? bons. kebes 4 "ﬁo%%d gb‘% AA"EH Y
si de peak aoﬁte&dﬁ)therﬁrst‘ﬂhﬂrtmfmmmhghemitﬁng Iﬁyeelvdﬂwmﬂmadf §5pubB0 nm2 -

%%dmﬁe% in}il”rgébri a##{,rem f”@”xg%o goyere vacuum.

el ectrolu rﬂep&ste@fdsp&zlﬂveljz.ﬂﬁa’&ga:i&)élymunﬁnes[c&&kﬁ%e Abiainkd Wab ekA¥asd Of
pol y( 3 4 ef%) h%Js%)fdl ﬁXm,hl en %)cage-% Ex?mé’!s tE?ld lummous efficiency, Polymer 4
, emlts green light with the maxinmm emission wavelength of 503 nm and a'side peak of

. 540 nm. The turn-on: electnc field was found to be 34 MV/m, The. maximum bughtﬂess ‘

. and current efﬁclency were 450 ed/in® and 1.3 cd/A.

[00133] Example 28; Preparation of electroluminescent device from Polynier 5

[o0134y A first layer of poly(3.4-ethylenedioxythiophene) doped with
poly(styrenesuifonic acid) (PEDOT PSS) was spin-coaied on a glass support with a
patterned TTO 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 emitling 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 éfﬁciency. The turm-on
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pol y(styrenesul fonic acid) (PEDOT: PSS) was spin-coated on a gl ass
support with a patterned ITO coating to forma hole injection |ayer
with a thickness of about 50 run. After dried in an oven at 80C for
12 hour, polyner 4 dissolved in toluene was spin-' coated on the
first layer to forma light emitting layer with a thickness of about
80 nm- On the polyner layer, .0.5 rimof LIP, 20 nmof Ca and 150
nit of Ag were vacuum , deposited respectively.' T,e' organic

el eet r ol unitfeEieheld deas fundpebnal M¥ém.e Therinasibnfmo rbrightriess Eid current
spectrum : s\l L and | um nous efficiency. Polyner
4 emts g%ﬂ%ﬁgﬂ 8%%]%??ﬁyﬁhggﬁ%§§%§h1enission wavel engt h of 503 BM
and asi de peak of 540 nm The turn-on electric field was found to be
34 W/ m The. maxi mum brightness. . . and current efficiency were
450.cd/th2 and 1.3 cd/ A [00133] Exanple 28: Preparation of

el ectrol um nescent device from Polymer 5 [00134]' A first |ayer of
poky( 3, 4- et hyl enedi oxyt hi ophene) doped with poly(styrenesulfonic
aci d) (PEDOT: PSS) was spin-coated on a glass support with a

patterned I TO coating to forma hole injection |ayer with a thickness
of about 50 nm After dried in an oven at 80C for 12 hour, polymer 5
di ssolved in toluene was spin- coated on the first layer to forma
light emtting layer with a thickness of about 80 nm On the pol yner
| ayer, 0.5 rimof LiP, 20 nmm of Ca and 150 urn of Ag were vacuum
deposited respectively. The organic el ectrol um nescent device
obt ai ned was examned for it's EL spectrum

current-vol tage-brightness and | um nous efficiency. The turn-on 36
electric- field was found to be 20 W/ m The nmaxi mum bri ght ness and
current efficiency were 1490 cd/n2 and 2.3 cd/ A 37 WHAT IS CLAI MED
IS: | A conjugated polyner having a general formulal RZ R3 Arl R4
I\ \ Az
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R R4 nmp 1 wherein Rl, R2 and R3 are independently sel ected
fromH, hal ogen, cyano, substituted or unsubstituted al kyl,
substituted or unsubstituted al koxy, substituted or unsubstituted

al kyl t hi o, substituted or unsubstituted al kyl am no, substituted or
unsubstituted al kenyl, substituted or unsubstituted al kynyl,

substi t ut AMHAT Il €ldMEDUSH aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heteroaryl am no,
substituted or unsubstituted arylo ted or unsubstituted
heteroaryﬁoxy Apisafadene r@?}@ﬁ'ﬁﬁ§%P@Grgﬁnn‘ ylthi o, substituted or
unsubstituted heteroarylthio, substituted or unsubstituted aralkyl ,
substituted or unsubstituted heteroaral kyl, substituted or
unsubstituted alkylsilyl, substituted or unsubstituted_al kyl gernyl,
the al kyl, al koxy, alkylthio, alkylamno, heteroal kyl grloups having
1 to 30 carbon atons afd preferably21 to |18 carbon atong, the

al kenyl and al kynyl gfoups havi ng_¢hain ggngths of 2 to 30 carbons,
38 preferably 2 to 18]|¢arbon at ofrs} ,hé'a}yl, aryl thio, aryloxy
having 6 to 60 and piéf eAabty to 30 carbon atons, theheteroaryl,
het er oaryl oxy, heteroagylthio aving 3 to 120, preferablly 3 to 60
carbons atons, and the|heteroary¥amno grnoup having 3 tg 180 carbon
atons, preferably 3t R4 is independently sel ected
fromsubstituted or uns d (C1- C30) al kyl , substijtuted or
unsubstituted (CIR R uted[or unsubstit |ifed (Cl -C30)
al kyl thi o, substitute .titut-e (CL- g?O) al kyl am{no,

substituted or unsub$tituyed (C3-C60) aryl sitch as*§
di aryl am nophenyl , di ¥% ri azi nyl phenyl , dlaryyluor . ¢
pi Tl uor enyl and S|I<esquioxanyl; Aft T8

di aryl fluorenyl, spir
i ndependently sel ected|from substituted oftunsubstituted|aryl and
n

— P

m

wherein

Ry, Rz and Rj are independently selected from H, halogen, cyano,
substituted or unsubstituted alkyl, substituted or unsubstituted 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 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 alkynyl groups having chain lengths of 2 to 30

carbons,
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substituted or unsubstituted heteroaryl, including phenyl, naphthyl,
t hi ophenyl, furanyl, pyrrolyl, pyridyl, thiazolyl, oxadiazolyl,

pyrazinyl, fluorenyl, indenofluorenyl, spirobifluorenyl, carbazolyl,
i ndenocar bazol yl, phenoxathinyl, imdazolyl, pyrazolyl, pyrimdinyl,
pyridazinyl, i pedbybly Zw 0®karbyh atondy ko, afMthio, ARNELNNAVIEE BYb 60 and
pht hal azi nyl, thiazolyl, dibenzofuranyl, benzofuranyl,

benzot hi azol yl Prenpt hitdgReryIon Bems.ohe ihaesrayyl, hetermasdess|hgteroarylthio
di benzot hi ophenyl: n A& Lsalnd d .
From subst | ut i 5F Ui TRLCPEERDY 3 €1 & bAebiORERR BN e BRyBEY fhino
unsubstituted lgedvgrlmaing etod0icabotdiong, predaryblgnes 120 cabyh enens;

fl uorenyl ene, spirobifluorenyl ene, indenofluorenyl ene, pyridylene,

bi i dyl , rbazoyl eng, indenocarbazol yl ene, benzot hj azol yl ene,
oxadii azol yl ene, _pyr (Y18 HEEDIIFREATCSh FophBatigig pisunan bt teAd (G o0
nore al kyl, or ali@d, keytitued oﬁhkﬁ{%t)ﬂibutéar((,ﬁid?;}{)r%ﬂ(oxy? Eu@tif’ﬁféz& B BnsuBtituted

al kyl am no, or arylam no, or et eroaryl am'no, or aryloxy, or .
het er oar yl oxy, (erCap ypikvithie, swWstihdgdeprosnsybtitited (O Coohalkylperino,cubstitaind

Teast one of mot RS (CERERREN ol iespiao it iy ingi b

phenyl . R2 = 36 5 (2 erhyl hexyl o) e BT e e o e ey . 2.

ﬁr gonjmu%a':)ed pol yrrerArlh ?svilncrllt%egc?erlll%gf%lele];t%& rE'JC)ln? Sl!lgsﬁﬁl%ed Er LfgsﬁbstiStutecllq ;‘rl;yl 'agd
substituted or unsubstituted heteroaryl, including phenyl, naphthyl, thiophenyl,
furanyl, pyrrolyl, pyridyl, thiazolyl, oxadiazolyl, pyrazinyl, fluorenyl,
indenofluorenyl, spirobifluorenyl, carbazolyl, indenocarbazolyl, phenoxathinyl,
imidazolyl, pyrazolyl, pyrimidinyl, pyridazinyl, indolyl, quinolinyl,
quinoxalinyl,  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 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, R =
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u wherein

"X is selected from5, NH NR6, O or

Si ' R7Rs; R2, R3

R5, R6, R 7, and Rs are independently selected fromH, halogen; cyan,

substituted or ui nsubs
al kozy; '

unsubstitgted aUsyl am

substituted or unsubstituted allcynyl,

aryl, substituted or

tituted alkyl; s

substituted-or unsubstituted alk.ylthio,

no, substituted

unsubstituted heteroaryl,

unsubsti tutcd
substi t ut edor
or unsubstituted al kenyl,
substituted or unsubstituted
substituted or'

ubstituted or

unsubstitut ed apiPzetlsexyiaprandiRat 2 dethylhexylezsy)-t ut ed

het er oar yl am no,

unsubstituted aral kyl

substituted or unsubstituted aryl oxy,

Subst tut o or TuRERErs R mg HORE GRS e

, Substituted or

substituted or
substituted arylthio,
substituted or
unsubstituted heteroaral kyl,

substituted or unsubstituted al kylsilyl,

substi tut ed_or

unsubsti t ut ed

al kyl gernyl, the al kyl[;” al koxy, Ral kylIThi o, al kyl am no| het eroal kyl
groups having 1 to 30[{carbon at¢ns agg preferably | t¢ 18 carbon
atons, the al kenyl an *havi ng chain lefgths of 2 to 30
carbons, 40 prefera atons; the aryl, arylthio,

aryl oxy having 6 to 6 to 30 carbonfatons, the
arylam no having 6 t preferably 6]to 120 carbon
atons, the heteroarylj, heteroarylthio thaving 3 to
120, preferably 3 to i@ and the heteroarylam no group

having 3 to 180 cagbor

3to 120 ¢

on atons; R4 is

i ndependently sel ectdd fram stibstityt ed|or unsubstituted (d -C30)

al kyl , substituted or unsubgtitut ed 9.1 ubstituted or
unsubstituted (Cl1-C3q) al kylthio, substituted or bstituted
(C4-C90) al kyl ami no, |[dubstituted or uh$ubstituted =@Be) aryl such

as di aryl am nophenyl ,|ldi aryl triazi nyl phenyl, dialk | uor enyl ,
di arytfluorenyl, spir|abifluorenyl and_jil sesqui oxanyh] Art is

i ndependently sel ect gd from substituted®or unsubstitufed aryl and
substituted or unsubstituted heteroaryl, including pheﬁyl, napht hyl ,
t hi ophenyl, furanyl, pyrrolyl, pyri%&l, t hi azol yl, oxadi azol yl,.
pyrazilyl, fluorenyl,

wherein

' X is selected from 8, NH, NR;, O or SiRyRg;

Rz, R Rs, Rs, Ry, and Ry are independently selected from H, halogen,
. cyano, substituted or upsubsiituted alkyl, substituted or unsubstituied alkoky; .~

" substituted -or unsubstitirted alkylthio, substituted or unsubstifuted alkylamino, ; « * *

“substituted or unsubstituted afkenyl, substifuted or unsubstituted alkynyl, -
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted
heteroarylamino, substifuted or wunsubstituted aryloxy, substituted or

substimfed or" unsubstituted arylamino,

unsubstitiied 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 fo 30 carbon atdms and preferably 1 to 18 carbon
atoms, the alkenyl and alkynyl groups having chain lengths of 2 to 30 carbons,
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i ndenof | uorenyl, spirobifluorenyl,  carbazolyl, indenocarbazolyl,

phenoxat hinyl, inridazolyl, pyrazolyl, pyrimdinyl, pyridazinyl,

i ndolyl, quinolinyl,. quinoxalinyl, naphthyridinyl, phthalazinyl,

t hi azol yl, di benzofuranyl, benzofuranyl, benzothiazolyl,
benzot hi ophenyl, benzot hi azolyl,'. benzoxazolyl; * di benzot hi ophenyl,

and anthracenyl; Are is independently selected from substituted or
unsubstituted aryl ene and substituted. pr unsubstituted. het eroaryl ene,
i ncl udi ng pheny peikeably Rite 4§ cathen atoms; the agy.raryifhio; eryléxyrhavingel to 60 and

fl uorenyl ene, :spj i, £ len [ npf l.uor enyl ene i dyl ene,
bi pyr i dzl ene, ci%gé@%ﬁéﬁgﬁ %i@rél%‘gﬁ@%‘ér@‘gz |W§%E?“X%§ﬁ%¥%5%§% P¥fre,
oxadi azol yl ene, ppsarabyy 6ne 120 carydrestems, decheidesd, QeRuRs/ 1M, RetcRBE1Hio
nore al kyl, or al koxy, aqr . al kterr%k or al kynyl, or alkylthio, or .
alkyl amiho. or TEGE 415 180 reTeridiG? da 601 cathons 2toge. a1, g hpterésylamino
het er oaryl oxy, gfouphwiﬁg@,ﬁ,m@rcarbhght%fn?@ﬁ%fe%piy%to%o %Lﬂﬂ%&ns;or cyano

substituents; mand n are independent , erei or ‘each p at
| east one of m and njs | and for at |east one p, mi and p is

|
from 10 to 2000 3. Tielsdpirperiseidt sgleteiniiom selsbiotdy w Si@ﬁ@tqﬁ(ﬂ&so)
clai m 2 wher ei Naufi0knhafirated 82 insubditRiRE (CPC30%%)§??%%§d§rflﬁ§ﬁ£%ted

coval ently linked o each other to forma
unsubst it ut ed 6{Grerspealladithin, evhstifutedrormysubstitvied $€i-Cau) gliylomino, substituted

unsubstituted 5 . K 1,G & " ubstituted or
unsubst i 1t od 2areRRnaibd RS aT SR & deuiBpRo bl Rt e
unsat ur at ed ri ndialifiiflotwenyly diaxyifiviooszal, pirabifhiordny] dndstiscoqiioummyl; 4. The .
conj ugat ed pol ymer according to claiml1l or claim2 wherein Arl is

gyl B TN POGT] it SBRGY by s SRR
poly[2- (2'-p- nnioktitmytﬂ)bemydubsﬁtﬁléd héts(o&?l,rﬁﬂﬁdiﬁ@pﬁmxlyhﬁ;ﬂiﬂgﬂy@@h&yl, )
e e TURERT SO AR BRI RRRM Y Ri31
pol y[ 2-(2' - p- f | mderofibenydl; spirobifluorenyl, carbazolyl, indenocarbazolyl, phenoxathinyl,

Soryi o cor. Mo el Y RO il pSRGAY Ha6k,°" quinoling,

quinoxalinyl, naphthyridinyl, phthalazinyl, thiazolyl, dibenzofuranyl,
* benzofuranyl, benzothiazolyl, benzothiophenyl, benzotriazolyl, benzoxazolyl, -
dibenzothiophenyl, and anthracenyl;

‘ Ar, is independently selected from substituted or unsubstituted -arylene .
- and substifuted.or uasubstituted heteroarylene, including phenylené; ihienylene,-.-- .~ ,

_ .pyrryigzz_q; ﬁﬁyiene, . fluorenylens, -:sfairobiﬂuorenylene, indenofluorenylens,
pyridylene, bipyridylene, carb azoylene, indenocarbazolylene,
benzothiazaolylene, oxadiazdlylene, pyrrylene, furylene, and these groups with -
one or more alkyl, or alkoxy, or alkenyl, or alkynyl, or alkylthio, or atkylamino,
or arylamino, or heteroarylainino, or aryloxy, or heteroaryloxy, or arylthio, or
heteroarylthio, or halogen, or ¢yano substituents;

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

andnis I and for at least one p, mis 1; and
pis from 10 fo 2000

3. The conjugated polymer according to claim 1 or claim 2 wherein, for at least
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phenyl -4' 5" - bi s(3"-nei hyl but oxy) ) phenyl -1, 4- phenyl ene vi nyl ene]. 6.
The conjugated pol yner according to any one-of clains | to 4 wherein
for at |east one n, Are is 9,9-dihexyl-2,7-fluorenyl ene vinylene. 7.
The conj ugated pol yner according to claim1, which is

pol y[ 2- (2' - phenyl -4' 5" - bi s(3"net hyl but oxy) ) phenyl -1, 4- phenyl ene

vi nyl ene-co-9, 9-di hexyl-2,7 f luorenyl ene vinylene]. 8. The

conj ugat ed pol yner accordi ng&;d. any one of clains 1 to 5 wherein
t he- conjugated P&} Vaeh|aik %@éﬁleéwald@lhtlink@d tJ feeclc othiet g tfath a

pol ymer accor di ngyp@mfel 2 MG 0Ba 18k Ng t onj ugat ed pol ymer, is

el eci rol umi nescent. 10. The con] utggtsed‘gg%lﬁeﬁ#er"%g@%ﬁr 9% t Yostiwed s
of claims 1 ta 9unshbstidited § meembeosd hegardbaompty MAEa SibsHiate Hr Qinkibs@lted
or gani ¢ sol vent oom t enper at .. 11. The copj ugat ed pol yner
according to cl alga ":)C?\Hﬁ‘%r"éi%“ﬂ%ﬁﬁ%%%ﬁ%@%?ﬂﬁa@m%mam%my

| ran, toluene, xyptiensly cohiabrietéAsmeresi tyl ene or m xtures thereof.
12. A process for preparing a conjugated polyner according to claim]l

conpri sing 4t he teco .of%t%gl‘%imeri zi ng. a PPV-nononer derivative by a
dehal ogenat i"on OB AERIYBE scserdmednclaips 1 orplaing 2 sdetsin Andephiingly
to claim12 whergmdthbighsiyep-2h ML _ﬁﬁﬁ' ' - nomer
derivative conprises g%di n}gqja n%ﬁ%ug?eo%hl P@H%gggp\ﬁ[mﬁhe PPV-
mononer derivatiye. 14. The process according to claim 13 wherein the
non- nucl eopfi | i cﬁ’(?a?Q@ug@ @lﬁ'ﬂe’f@ﬁ?‘ﬁ%ﬂa@ claim T wheseip thecpodgneadcmiyng t o
any one of clai ng’-g-hetiRnipheitfior $ittsthey 1&&[3}[) ' qigsqeffected in a
sol vent havi ng g%p%%arit eﬁ!l;lal £ os(gr érlg%%{er )ﬁ’gﬂg’tlﬁﬁitphgflylene

t et r ahydr of ur an.ViEigenelrg Yf,?r&c@sﬁé‘ﬂm;@mﬁ kgheup-4£5’abis@BT5 wherein the

ol vent i tetrqﬁ&g; enbL1 45 for. pr ,ng,a conj ygat ed
;S)ol ;rrer :atgcordi ng téﬂIéI ai hlnggé’#%h?éﬁg% y%éehelsg‘8§?%&pz?rg@‘wé?ﬂ%§ﬁ% a
PPV- mononer  der iNEtHis(E methylbnitony))ghenyhé #pbeny]did vidylqpe Doy [5-07-
preparing a Conlpﬂ%ﬁ-ﬁ%’-ggb‘ queth??&%?J}gj)g&ngfﬁl,g-lpﬁénr;r]le%é v%:gr dael. > "9

6. ‘The conjugated polymer according to any one of claims 1 to 4 wherein for at
least one n, Ar, is 9,9-dihexyl-2,7-fluorenylene vinylene.

7. The conjugated polymer according to-claim 1, which is poly[2-(2°-phenyl-4>5>-
- bis(3"-methyibutoxy))phenyl-1,4-phenylene vinylene-c0-9,9-dihexyl-2,7-
fluorenylene vinylene]. '

8. The conjugated polymer according i any one of claims 1 to 5 wherein fhe'
- conjuigated polymer luminesces green light. ' S coee

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

is electroluminescent.

10.  The conjugated polymer according to any one of claims 1 fo 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
frhe step of polymerizing a PPV-monomer derivative by a dehalogenation
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the step of polynerizing a heteroaryl-nononer derivative by a

dehal ogenati on condensation.-reaction. 19. The process according to
claim 18 wherein the step. of polynerizing-':the heteroaryl-nononer
derivative conprises adding a non-nucl eophilic base to the

het er oaryl - nonozer derivative. 20. The process according to claim19
wherein the non- nucleophilic base is tent- butoxide. 21. The process
according to any ane o of cl nB 18 to 20 wherein the polynerizing is
effected in a sOlVEREHIHGIHG A polarity equal to or greater than,

t hat of tetrahydrofuran 22. The process according to claim 21

wher ei n t hé3.sol Tienprotess bevbrdidpyidroliimr i@ whetsin tﬂ'dﬂgepo(g%%er%%o&g ippg.t O

any one of clains 18 tp 22 wherein the_ heteroaryl- "nononer "derivative
conprises a t hi BARAEG Hﬁam&:%’o@@m% Hldinges sonwrclppbiiarhasg ta the PPV-
conj ugat ed pol yiBore aeh@lig to claim2, conprising the step of
polymerizing a heteroaryl-nonomer deri vat| ve by a Wttig reaction.
25. Afilmconprising a co gated pol yner according to any one of
claims | t&+11 eZH"“%é""PFC{% ‘acdaimd] hyhersinctha inoe-Raclediphiliei asé fetefs- | m
"has a thi cknessougjm&bout 30 nm to about 200 nm 27. A film according
to claim25 wherein the filmhas a thickness of about 60 nmto about
150 nm 28, A filmaccording to claim?25 wherein the filmhas a
t hi ckness BF abidgpreusy ascordivg e ampanernfickdes 12up B whereinltherpslpmeriritg .
devi ce conpri si S m ssi,ve | ayer onpr.isipng a
pol ymer accor dllﬁgﬂt@%ecgn%%oér%ﬁgé ﬁ%%aﬁ msgﬁatf Sijal 18 ,or éﬁﬁt"r%ﬁ that "P .
el ect r ol um nes dershydtefirane accordl ng claim?29 wherein the polyner is
pon[2 (2' - p- met hoxyphenyl -

- bi (3" th henyl.-epe V|n en ol y[ 2- (2
p triflu orfgerret ?%I}Pﬂ{)o%é%)a &g&@/ o D!lalt?g'lg WHYeRTHhE sovént s tetra?n&rﬂro%lrar\xl.
nmet hyl but ko))phenyI 1, 4- phenyl ene vi nyl ene] ,-
pol y[ 2- (2' AuRseeRsh g}xﬂepanng a conjugated polymer accordmg to claim 1 compnsmg

goISIy : gl_ ? (2 3. - T o Ble TRle el LORMENARE D PPV mioRIAE QY Eva G b4 SR rlaiction.

18. A process for preparing a con_;ugated polymer according to claim 2, compnsmg

the step of polymenzmg a heteroaryl-monomer derivative by a deha]ogenaﬁon ’
condensation reaction.

19. The process éccording to claim 18 whereln the step. of polymerizing'the.
heteroaryl-monomer derivative comprises adding a non-nucleophﬂm base to the -
heteroaryl-monomer derivative. , - - '

20.  The process according to claim 19 wherein the non-nucleophilic base is lert-
butoxide,

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

22.  The process acoording to claim 21 wherein the solvent is tetrahydrofirran.,

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

monomer derivative comprises a thieny! group.
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4'5' -bi s(3 "net hyl but oxy) ) phenyl -1, 4- phenyl ene vi nyl ene] or

pol y[ 2-(2' - phenyl-4" 5'-bis(3 "-nethyl butoxy))phenyl -1, 4- phenyl ene
vi nyl ene-co-9, 9- di hexyl-2,7-fluorenyl ene vinylene]. . , 31. The

el ectrol um nescent device according to claim?29 or claim 30 wherein
the emssive layer is a film 32. The el ectrol um nescent device
according to claim31 wherein the filmhas a thickness of about 30
nmto abo 200 nm ._The, el ectrol um nescent device according to

1 i m 31 dher db RREHE T peopning o ponpgrehaRs Bt BaBTT FoReRdR Iy
150 nm 34. Thge ebe6fgolindfiziga0eirodMi@RNRE datvaiivdby DWeitia e idn.
wherein the filmhas a thickness of about 60 nmto about 120 nm 44
35. The el ectrol um nescent devi ce,accordi ng 1o ,any one of.claj 30
Lo 34 further ASURGPPEITRE HPIHEERA PANCEACHINE R Alre ofplains TloTH.

el ectrol um nescent device according to claim35 wherein the cathode
is bariupg CaliflmactRgngde tliim 2N thersin thd Hlfd Ry thigkdess 6f Ab6ut 3 nm
magnesi um silver  alloy, or an alumnumlithiumalloy. 37. The

el ect r ol uni nedeebutd@yf@e according to claim35 or ciaim36 further
conprising a hole injection | ayer between the em ssive |layer and the
anode. 3837 Thea @i abdottlitFloNEEMEBtwIted 68 fAG0aE AidnbR of B EGEm o
wherein the hole injection layer is PEDOT: PSS, polyaniline, aromatic
tertiary am neébo@diX)@my| car bazol e, qui nacridone, porpbyrin or

pht hal ocyani ne. 39. The el ectrol nm nescent device according to any
one of clgy M BHuhUcdBdibE b BRfm 26 QRS HRUIHR A LBickess bR kRS 600

| ayer between the em ssive |ayer and the cathode. 40. The

el ectrol um nes®ewl28aw.ce according to any one of claims 35 to 39
wherein, the anode is transparent, sem -transparent or translucent.
.41. The g ectgoLimidiesmeRtntdRYicE CompeeRy A Qbistite Rba Metthisienajen t he
transparent; semtransparent or_translucent anode is indiuntinoxide.
42.' The el ectoosiptifingaselymer geording ta ewoensidiglaims higyllone of clains
39.to 41further

30.  The electroluminescent device according claim 29 wherein the polymeris -

poly[2-(2°-p-methoxyphenyl-4’5’-bis(3** -methylbutoxy))phenyl-1,4-phenylene
vinylene], poly[2-(2’-p-trifluoromethyl-phenyl-4°5°-bis(3**- '
methylbutoxy))phenyl-1,4-phenylene vinylene], polj'/ [2-(2*-p-fluorophenyl-
4°5°-bis(37-methylbutoxy))phenyl-1,4-phenylene vinylene], poly[2-(2"-phenyl-
4’5’-bis(3”-me:chy'lbutoxy))phenyl-l 4-phenylene vinylene] or poly[2-(2°-
) phenyl—4’5’7bis( "-methylbut_oxy))phenyl—1,4-phex.1y1qné vinylpne—co-9,’9—:
. dihex'j;l;z,’f-ﬂﬁorenylene'vinylpne]. P . s

31.  The eleciroluminescent device acc'ording 1o claim 29 or claim 30 wherein the

emissive layer is a film.

32.  The electroluminescent device according to claim 31 wherein the film has a
thickness of about 30 nm to about 200 nm.

33.  The eleciroluminescent device according to claim 31 wherein the film has a
thickness of about 60 nm to about 150 nm.

34. '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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conprising an electron tunneling |ayer between the. el ectron
injection |ayer and the cathode. 43. The el ectrol um nescent device
according to claim42 wherein the electron tunneling |ayer conprises
Li F, parylene or MgF2. 44. An el ectrol um nescent device according to
claim43 wherein the hole injection layer is PEDOT: PSS, the electron
tunneling layer is LIP and the cathode Is calcium 45. The

el ectrol vice accordin ny one of .cla

Further Soonpr RSR e enmBreat CETs FapRsriang oregeritinigize S At

el ectrol um nemlﬁe&wag@deaﬁg%&hm to claima45 wherein the el ectron
transporting layer conprises alumnumtris(8- hydroxqu nol i ne), 2-(4-
_blphenylé 5-(4-tert- butyl henyl ) -1, 3, 4, oxadj azol e or 2',2"-(1, 3, 5-
benzenet PPyl ) Thy §1ﬂ1_=f¥ law@ﬁgszﬁnh # ASGONIAG 3o [clsjm 3§7whemé ‘the bathodo i

el ectrol um neggepl o C I

wherein at |east ong\%ifﬁlta%&&caf 1?9%{3& g]r‘ilg %eq'g[ﬁ%ﬁgglagh g%%glg on a
support. 48. dlwy, olaciuehemitifeygsellay. devi ce according to claim47
wherein the support, is transparent, sem-transparent or

transl ucent E&lllﬁ! nms 47
or 48 whg?el nﬁ?%giggﬁ%gllgﬁt%m exf%ﬁﬁngggy %ﬁnaﬁcgjét%lrlﬁl%um nescent
devi ce accor déamgprisingahpledniecth kyleabstwe@dht emigSiveagereind thetahedeeni ssi ve

| ayer conprising one or nore el eetrol um nescent polynmers is prepared

Dy SOl Ut hon OO di0otumiiiben] 1646l GELESLWILAGE SPUhoRULE BB QEALTO 1 ©

i'on "coafin I 5es n coa
casti.ng, ni crlagray BEBCTIRES, p@yanjﬁmwmmatcmmrngtmmdpgolycmpkarbmole,ol I

coating, wre_ bar oat n spray coating, screen
printing, fl eg%‘énaﬁ? e?%od]gﬂygﬁoggﬁtg%? ﬁ'g or inlcjet printing. . 46

39.  The electroluminescent device according to any one of claims 35 to 38 further

comprising an eiectron injection layer between the emissive layer and the

cathode.

r

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

the anode is h'ansparerit,'fsem;i-tr'ansparent or tra.nslucent.

T

41. The electroiummcscant device- according to claim 40 wherein the transpa:ent‘

semitransparent or translucent anode is md:umtmomde

4. The eleqtroluminescent device' ét‘.cording to any one of claims 39 fo 41 further
comprisiﬁg an electron tunneliﬁg layer between the electron injection layer and
the cathode.

43,  The eleciroluminescent device accordmg to clan'n 42 wherein the electron

tunneling layer comprises LiF, paxylene or MgF a.

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

caleium,

45.  The electroluminescent device according to any one of claims 35 to 44 firther

comprising an electron transporting layer.
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46.

47,

48,

49,

50.

51.

The electroluminescent device according to claim 45 wherein the eiectron
transporting layer comprises aluminum tris(8-hydroxyquinoline), 2-(4-
biphenyl)-5-(4-tert-butylphenyl)-1,3,4,0xadiazole or 2,2°,27°-(1,3,5~
benzenetriyl)iris-[ 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 transhucent,

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

is flexible.

The eleciroluminescent device according to any one of claims 29 to 49 wherein
the emissive layer comprising one or ore 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 coatmg, roll coating, wire bar coahng, dip coahng, spray coating, screen

printing, flexo printing, offset prioting or mlget prmtmg
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