WO 01/ 07495 PCT/ EP00106788 Qg=ound The present invention relates to new
phot oactive polyners, their use as liquid crystal (LC) orientation |ayers
and their use in the construction of unstructured and structured optical
and el ectr ovooparg7essl el enents and nulti-| ayer systens.. 5 TherEenoessf ul
functioning of a Liquid Crystal Device relies upon the ability of the LC
nmol ecul es within that device to assune and nmaintain an alignnment- inposed
upon them Alignnent of the LC nol ecules is achieved by use of an
orientation |ayer which defines a direction of orientation for the LC
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Met hods of preparing structured and unstructured orientation layers are
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t echnol ogy ahelmolecelps aligithepsslvss.at dinangle toctheswwfaze of the arienthtiorn apet rhther egi ons -
(pi xels) 2 j ch al ate in respect of the:direction of orientation and
angl e. of tisq"?" gtq?ﬁtlﬁmlgffﬁ%onent nol ecul es. These orientation |ayers can
be used to i nprovHitiahgley bfWétween 1° and 15° are usual for Nematic LCDs. Tilt angles of .
15  about 7° are required for supertwisted nematic (STN) LCDs in order to avoid the
formation of so-called fingerprint textures. Vertically aligned nematic (VAN) LCD’s
for instance require pretilt angles of between 85° and 90°. '
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Methods of preparing structured and unstructured orientation layers are well
known to a skilled person. In particular it is known that by using linearly polarised
20  light it is possible to prepare orientation layers in which both ihe direction of
orientation and the tilt angle of the orientation layer are determined by the direction
and angle of incidence of the plane polarised light used to irradiate said layer.
Structured orientation layers are of great interest in many areas of display
technology and integrated optics. These layers are characterised by regions (pixels)
25 which altefnate in respect of the direction of orientation and angle of tilt of their -
. compoﬁént moleculés. These orientation la}'férs can be used to improve the viewing
angle dependency of TN, STN and VAN LCDs, for example:
A possible method of producing high-resolution structured orientation patterns
in liquid crystalline layers is described in Jpn. J. Appl. Phys., Vol. 31 (1992), 2155. In



angl e dependency of TN, STN and VAN LCDs, for exanple: A possible nmethod of
producing high-resolution structured orientation patterns in |iquid

crystal I [ ne %%9% is described in Jpn. J. Appl. Phys., %&T@ﬂno/ogﬁgz)
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2155. 07495 PCT/ EPOO/ 06788 that process the satlon of
polyner-bonded phot oreactive cinnam c acid groups induced by irradiation
with linearly polarised light is enployed for the structured orientation
of liquid crystals. Those phot o- oriented pol yrer netmorks can be used

wher ever stru E@gﬁou gare
required. In @,tayg@g?l on @ﬁ} err &g’e In L ﬁ]ogésrg&gh entation ye s can
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performtheir ends, art, upon the nunber of nolecul es
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di meri sedpr el t‘%‘ig gaeLné gg’”td l-gg t%ﬁ’ﬁg{rors%'%t'nﬂ?{l e{ngﬁonlgglﬁ% Irr adét0 I'on ener gy
and the str uclow ancdiécildre vmghtchtpad bg'stab, | for peépatee chptiEd?- Alefhefits] sUélO, asfEP- A- O
763 552, EP- A-O 60 455 VO 1 / 15576 descri ol

that are 18ui 29" S?W e f’ﬂe‘llrptf%g“ﬁ* Fﬁ‘ﬁ\gf&q? BB W@aﬁ%‘%ﬁ‘%&t F’g‘ge‘b ally
crosslinked, ghotostructured orient at ion |ayers for liquid crystals.

However, a probl emw th pol yners currently used in the preparatlon of
phot o- or i ent at ed oThee?hﬂatﬁ’leythFﬁF@t@gl qriepfation layers F‘\/B‘F‘@%ﬁﬁ” fanction ghpg)

times are reognbifl inl hﬁ&?ﬁm%ﬁm& StholdbdIBY intBt 198r Bht KRE beBRNSRL
mol ecul es. Thefe i, there ore;
2s a result of irradiation w1th linearly polarised light. The extent to which the
15 molecules are dimerised relies, in part, on the irradiation time, the irradiation energy
and the structure of the molecules being irradiated.
EP-A-0 611 786, EP-A-0763 552, EP-A-0860455, WO 96/10049 and
WO 99/15576 describe polymers that are suitable in principle for the production of

- such anisotropically crosslinked, photostructured orientation layers for liquid crystals.

20 However, a problem with many polymers currently used in the preparation of
photo-orientated orientation layers is that relatively long irradiation times are required
to effect efficient dimerisation of the component molecules. There is, therefore, a
need for photo crosslinkable polymers that can be readily cross-linked over a
relatively short irradiation time. The present invention addresses that need.

25 A first aspect of the present invention provides a polymeric compound
comprising a repeating unit of formula (I)



need for photo crosslinkable polyners that can be readily cross-1linked over
a relatively short irradiation tine. The present invention addresses that
need. 25 Qfdiorbs @aspect of the present invention.provi descheiebyR®! i C
conpound conprising a repeating unit of forrmula (I) - 2 WO 01/07495

PCT/ EPOQ 06788 (B2-P2)ria (P -Bl)nl - (B3-)n3 B4 M | in which: 5 A
represents a nitrogen atom a carbon atom a group -CRI- or an aromatic or
alicyclic group, which is optionally substituted by a group selected from
fluorine, chlorine, cyan and a C3-fig_cy3§L@g_straight-chain or branched

al kyl group, which is optionally substituted a single cyan group or by
one or nore hal ogen atons and in which onL or nore non-adjacent al kyl 10

-CH2- groups are optional l'y repl qpe@py—AgraBp-PSRLected from-0-, -CO -,
-CO0O, -0-CO, -Si(CH3)2-0-Si( )2-, NRl-, NR1-CO, -CO NR -,
NRI-COO-, -0-CONR -, NRL-CONRI-, - CH, -C=C and -0-CO 0-, wherein

Rl represents a hydrogen atomor |lower aBkyl, 15 Mrepresents a repeating
nmononer unit; .ni to n3 each independently|represent 0 or an integer having
a value of froml1l to 3, wth the provisggythat 1 <nl + n2 + n3 < 4; pl,

p2, p3 each independently represents a photoactive group; and Blto B4 each
i ndependently represent a residue of general formula I

I
in which:

5 A represents a nitrogen atom, a carbon atom, a group -CR!- or an aromatic or
alicyclic group, which is optionally substituted by a group selected from
fluorine, chlorine, cyano and a Cj.g cyclic, straight-chain or branched
alkyl group, which is optionally substituted by a single cyano group or by
one or more halogen atoms and in which one or more non-adjacent alkyl

10 -CH,- groups are optionally replaced by a group selected from -O-,
-CO-, -CO-O-, -0-CO-, -Si(CH3)2-O-Si(CH3)2-, -NRI-,
-NRl-CO-, -CO-NRl-, -NRI-CO-0-, -O-CO-NRI-,
-NR1-CO-NR!-, ~CH=CH-, -C=C- and -O-CO-O-, wherein Rl
represents a hydrogen atom or lower alkyl,

15 M represents a repeating monomer unit;

nlton3  each independently represent 0 or an integer having a value of from 1 to 3,
with the proviso that 1 <nl +n2 +n3 <4;

Pl, P2, P3 each independently represents a photoactive group; and

BltoB4 each independently represent a residue of general formula II
20
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20. - 3 WO 01/07495 PGI/ EPO0/ 06788 Ss-f-Cl S -f- C2--S2-n n5 11 in which
Si to S3 each independently. represent a single bond or a spacer group
selected froma Cl.24 straight-chain or branched al kyl ene ichis
optional Iy W8OUBHS it uted by a single cyan group or by onePgF’%Hﬁqmg%%al ogen
atons and in which one or nore non-adjacent al kyl ene -CH2- groups are
optionally replaced by a group selected from-0-, -CO, -COO, -0-CO,

-Si(CH3)2-0-Si (CH3)2-, -NR -, NRI-CO, -CONR -, NRI COO, -OCONR -,
NRI-CONRl -, -CH=CH, -CC 10 and -O-CO O r g Is as defined above
Cl. and C2 each |ndependently reprgg—rﬁf@ AT I'C ’]—51' alicyclic group,

which is optlonally substltuted by a group sel ected fron1ﬂ|uor|ne

chl orine, cyano or - cyclic, straight-chain or branched al kyl group,
which is optionally gh tuted by a single cyan group or by one or nore
hal ogen at ons and 5 in which one or nore ngn- adjacent al kyl -CH2-_ groups
are optional | $lte 89| aeast ingenendantly repraseat actingle bopd or 2 spacsr, gmwssde cted

000 N, N - 00 NePbina Gy gppehn of g bl gl whif Bbptodly.

hydr ogen & om or | owembaﬁﬂn;dd by Qﬂnglndymmem ta‘andireihabgpleatdmstahsl 0 or
1. The pol ynmeric conpou ngis rese | nv t.Lon r | gned
upon exposure to |ine®Y B(?P%PTB’@ 'I‘?ng?fﬁ |(’§§? %éu ﬁ?% %‘Wgh
conpounds of- the replaced by a group selected from -o—, ~CO-, -CO-0-, -0-CO-,

-Si(CH3)-O-Si(CH3)2-, -NRl-, -NRI-CO-, -CO-NRI-,
-NR1-CO-O-, -0-CO-NR1-, -NR1-CO-NR1-, ~CH=CH-, ~C=C-
10 and —~O—-CO—-0— wherein R! is as defined above,

C! and C2 each independently represents an aromatic or an alicyclic group, which is
optionally substituted by a group selected from fluorine, chlorine, cyano or
a Ci.s cyclic, straight-chain or branched alkyl group, which is optionally
substituted by a single cyano group or by one or more halogen atorms and
15 in which one or more non-adjacent alkyl -CH,- groups are optionally
| replaced by a group selected from —O-, ~CO-, -CO-0O-, -O-CO-,
—Si(CH3)2-0-Si(CH3)2-, -NRl-, -NR1-CO-, -CO-NRl-
~NR!-CO-O-, -0-CO-NR!1-, -NR1-CO-NR!-, —-CH=CH-, -C=C~
and —~O—CO-O- wherein R! represents a hydrogen atom or lower alkyl,

20 and

n4 andnd are each independently 0 or 1. _

The polymeric compounds of the pfesent invention can be readily aligned
upon exposure to linearly polarised light. In addition, by using the compounds of the
invention, it is possible to reduce the irradiation time required to form cross-linked

25  polymer films.



invention, it is possible to reduce the irradiation tine required tq form.
Cross- Ilnked 25 polyner films. -4 WO 01/07495 - PCT/EPOO 06788 By the
term"arogpf ér okt shoul d be understood to i n¢l-ude opti opedtpboRssRet i t Ut ed
carbocylic an %eterocycllc groups. By the term"cyclic, straight-chain or
branched al kyl group, which is optionally substituted by a single cyano
group or by one or nore halogen atons and in 5 which one or nore

non- adj acent - CH2- groups are optionally replaced by a group selected from

-0-, -CO, -CO-Cp gﬁn “frbmetit” " ehouidE e, tndekstsdi0 W Gnblade Wphisadlyood to

[ ncI ude groups seP’ecte fromthe group conprising nethyl, ethyl, propyl,
i sopropyl, bwspmtedmrhml}qandMlegmmm butyl, pentyl |sopentyl
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nonyl oxy, d§a¥été&<ﬂomu@5&Umxmm®ecﬂ-w ~CR=0H-har e, DityshoaldI bel oXy,
but - 3- enyl oxy, pent-4- enyloxy, cylohex¥ met hoxy, cyclopentylnethox

met hoxy 15 unddmjmd fo inclusieygraupso psjectedy $heCETPBR (FPMPTISIBE FREtBYX Xbonyl
but b

DUt o car DOyt P BT TR e B, A e o ﬂ°§?“%‘ny’(‘°‘°"°"m

cycl opent y| auwyt,aytiobsxyl, hhmxyloowymanﬂodﬂﬁﬂ, um;esyloﬂ@doyy fymetidpantylyallyl,

7 tboc o PRarEs ety B sre TGt POERNL By, HOURR, Bty 020

but - 3- enyl O ¥th6RY, PRshoky, mmmmmwsewwmthmpmmonyl

cycl o- pentylnethoxyc

i sopr opyl - W?’%XWQ Iﬁ’g’?gi}ﬁ?ﬂ gy%%b‘gn%a%%}%gs&%r A
sec- butyl cahg,_@;wyox ¥iecyldS/, t vRdépicRg! bamecﬁwy, P aieytyhsentydoryl 0altyloxy,
i sopentyl carbonyloxy, cycl openty
bmﬁbuwkmm.panLawkmy,cthaqmmmhmgn<3mkmamymuﬂxmy,lndhm5ﬁ
15 'cmbmmm ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, fert-butoxycarbonyl, pentyloxycarbonyl,
isopentyloxycarbonyl, cyclopentyloxycarbonyl, hexyloxycarbonyl, cyclohexyloxy-
carbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxy-
carbonyl, - dodecyloxycarbonyl, 3-methylpentyloxycarbonyl, allyloxycarbonyl,
20  but-3-enyloxycarbonyl, pent-4-enyloxycarbonyl, cylohexylmethoxycarbonyl, cyclo-
pentylmethoxycarbonyl, acetoxy, ethylcarbonyloxy, propylcarbonyloxy, isopropyl-
catbonyloxy, butylcarbonyloxy, isobutylcarbonyloxy, sec-butylcarbonyloxy,
tert-butylcarbonyloxy, pentylcarbonyloxy, isopentylcarbonyloxy, cyclopentyl-
carbonyloxy, hexylcarbonyloxy, cyclohexylcarbonyloxy, octylcarbonyloxy, nonyl-
25  carbonyloxy, decylcarbonyloxy, undecylcarbonyloxy, dodecylcarbonyloxy,
3-methylpentylcarbonyloxy, but-3-enyloxy, pent-4-enyloxy, acetyl, ethylcarbonyl,
propylcarbonyl, isopropylcarbonyl, butylcarbonyl, isobutylcarbonyl, sec-butyl-
carbonyl, pentylcarbonyl, isopentylcarbonyl, cyclohexylcarbonyl, octylcarbonyl,
nonylcarbonyl, decylcarbonyl, undecylcarbonyl, dodecylcarbonyl, nwﬂmxwwawxx




car bonyl.oxy, hexyl carbonyl oxy, cycl ohexyl carbonyl oxy, octyl carbonyl oxy,
nonyl 25 carbonyl oxy, decyl carbonyl oxy, undecylcarbonyloxy

dodecyl car bon on 3-met hyl pentyl car bonyl oxy, but-3-eny

pent - 4- eny MWEXQ/0 etyl et'hyl carbonyl,  propyl carbonyl , §3§%§39?%@?bonyl
but yl car bonyl , |sobutylcarbonyl sec- butyI car bonyl , pentylcarbonyl
isopentylcarbonyl, cyclohexylcarbonyl, octyl car bonyl , nonylcarbonyl

decyl car bonyl, undecyl carbonyl, dodecyl carbonyl, nethoxyacetoxy, -

ARt B LRI SR TN S o L e %ﬁ%my,

4- pent ynyl oxyy e&o&iﬂﬂi nyl 3-blﬁyméyynecarﬁea@nylexy, 6- PLHN

6- pr opyl oxyhexyl oxy, Iuoroethyl trlfluoronethyl 2, 2- tr| uoroethyl,
1H, | H pent ade&mwceﬂ@pylpxy, h@iyilw 2-fluoroethyl,

2- (perfluoroo 1f 22y t hyl,
2- (perfluor odg}é%/qoﬁﬁyl’ zper@lﬁog%?ggﬁ gé%ﬁ%# thr f u)g?g%]c:apt yl,
per f | uor odc nyﬂuomhﬁﬂhlb{mﬂmy‘boctﬂ)&thﬁd tyl]_eth}{l egypemyl

2-fl uoropropo

3, 3-difluor opé@%ﬁ'ﬂp )?ﬁﬁ ?P[ﬁ%ﬁgﬁg%gg o O T1 aor met hg%i}u%rﬁge;{t%l

like. 10 By tﬁ&ﬂh@bmtyll, perfiuofinkiyl. 14thombmpbﬂy neﬂumqmns:,uaqd 2t fudropropieks,
strai ght chain_and branched drocar bon cal s havi g%ro 1 to 6 carbon
atons, pr ef er &8t4HNGTORFPRO%Y, 3 ‘?FSP‘[?HPF‘yat BOERREOROXY & %‘}W

|sopropyl gromom%aﬂelmmpreferred By the term"alicyclic" it
shoul d be understood to i ncl ude non-aronatlc carbocycllc or _heterocyclic

ring systléns with By the temn dawsosket #rfould he ypdergpasd ie inclpde giraight chain gadin

Pl Y SOt Sl g iy 8 o SRl Bont )
al kyl - CH2- gB carpen atoms.dyethyl; ethiyly PIQPNI mﬂeaomqpxgmweme@wymfm 0-,
-o, -0, -0 CE%' tRe’ (Eerm%%;_chc” it should be understood to include non-aromatic
‘ carbocyclic or heterocyclic ring systems with 3 to 20 carbon atoms.
15 The group A is preferably an optionally substituted aromatic group. It is also
preferred that when the group A is optionally substituted by an alkyl group, one or
" more of the alkyl -CH,- groups are optionally replaced by a group selected from ~O-,
-CO-, -CO-0—, -0-CO- and —-CH=CH-.
It is especially preferred that A is selected from the group selecied from
20 1,2,5§benzenetriy1, 1,3,5-benzenetriyl and 1,3,4,5-benzenetetrayl, which are optionally
substituted by one or more fluorine atoms. The group B4 preferably occupies position
1 of the especially preferred group A.
It is preferred that when n' + n® = 2 and n® = 0, A represents -CR'- or an
optionally substituted aromatic or alicyclic group. Alternatively, when n'=3andn®+
25  n’=0, A represents an optionally substituted aromatic or alicyclic group only.
The groups P, P? and P? can be photoisomerised or photodimerised on
exposure to UV or laser light. The groups P to P? preferably undergo photocyclisation
reactions. The groups P! to P? are preferably represented by the general formulae Ilia

and ITIb:



It is especially preferred that Ais selected fromthe group selected from
20 1,2,5 benzenetriyl, 1,3,5-benzenetriyl and 1, 3, 4, 5-benzenetetrayl, which
are optio ubstltuted by one or nore fluorine at ong, up B4
preferablgﬁ%g%J6|es p03|t|on 1 of the espeC|aIIy preferrggig@%ﬁég A. [
preferred that when n* + n2 = 2 and n3 = 0, A represents - - or an
optionally substituted aromatic or alicycllc group. Alternatlvely, when n'
=3 and n2 + 25 n3 = 0, Arepresents an optionally substituted aromatic or
alicyclic group only. The groups P, P2 and P3 can be photoi soneri sed or
phot odi neri sed on exposure to Wor |aser light. The groups P to P3
preferably undergo photocyclisation reactions. The groups Pl to-P3 are
preferably represented by the Qeneral formul ae Ma anqxlllb - 6 W

01/07495 PCT/ EPOQ 06788/ X X -~ poR2po$ Y Ub 5 wherein the
broken |ine indicates t \ O i nkage ergfn: D represents
pyrimdine-2,5-diyl, pyridine- diyl, 2,5-thi ophenyl { 2,5-furanyl ene,

1,4- or 2,6- napht hyI ene; ege group, which isy optitonal ly

substi t ut ed by a group sel ect ed fromfluorine, chlorine, cyan; or a 10
Cl.18 cyclic, straight chain or bigpched al kyl residue, pfych is optionally
substituted by a single cyan group or by one or nore hal ogen groups and in
whi ch orfe or nore non adj acent al kyl -CH2- groups are optionally repl aced

by a gr OUpCS@ﬁz e%ﬁ%’ rT].me1nchcatesthepomtot%nkage’to%gamd %re(mCl_B) 2-0-Si(CB) 2-,

‘represents  pyrimidine-2,5-diyl, pyridine-2,5.—diyl, 2,5-thiophenylene,
2,5-furanylene, 1,4- or 2,6-naphthylene; a phenylene group, which is
optionally substituted by a group selected from fluorine, chlorine, cyano; or a
10 C;.13 cyclic, straight-chain or branched alkyl residue, which is optionally
substituted by a single cyano group or by one or more halogen groups and in
which one or more non-adj@cmt alkyl -CH). groups are optionally replaced
by a group selected from -O-, -CO-, -~-CO-O-, -0O-CO-,
~Si(CH3)p-O-Si(CH3)2-,  -NRl-, -NRl-CO-, -CO-NR!-,

15 -NR!1-CO-0-, -O-CO-NR1-, -NR1-CO-NR!-, ~CH=CH-, ~C=C- and
-0—~CO-0-, wherein R! is as defined above;

E represents —OR3, -NR4R5 or an oxygen atom, which defines together with
the ring D a coumarin unit, wherein R3, R4 and R> are selected from
hydrogen and a C;.13 cyclic, straight-chain or branched alkyl residue, which is

20 optionally substituted by one or more halogen atoms and in which one or
more non-adjacent alkyl -CH2. groups are optionally replaced by 2 group
selected from ~O-, ~CO-, -CO-0-, ~O~-CO- and ~CH=CH-, or R4 and

R together form a Cs.g alicyclic ring;



15:NR1-GO- O, -0-CONRL-, NRI-CONR -, -CH=CH, -4C=-C and -0OCO O,
wherein Rl is as defined above; E represents -OR3, -NR4RS or an oxygen
atom whi chw@@hon@s together with the ring D a counarin upichephfiih& N R3,
R4 and.. R5 are selected from hydrogen and a C 18 cyclic, straight chain
or branched al kyl residue, which is 20 optionally substltuted by one or
nore hal ogen atons and in which one or nore nonadjacent al kyl -CH2- groups
are optionally replaced by a group selected from-0-, -CO, -COO, -0-CO

and -CH=CH, & YR4 @RH indepeidefify bepreset Bdro ﬁu@ﬂniecléﬁiohﬁe [ dyafio or a7C1\4\P
01/ 07495 PCT/ EbOO’ 06788 .Y each I ndependent | W(ﬂoresent hydr o
fluorine, chlorine,aliyl:gsown whictyis pptigpally|s UBWMBX ugrng gndjt Vhi I°F19°1'

substituted by flu &{gé %ﬁ]cﬁh- %d*ea I - CH2
groups are optional g#ér ep aé %fn y a grgaﬁ?g@é?ggﬁﬁ m %@éﬁb%&%up
-0-CO- and - CH=CH- ; gefect?d fiopp-6S£rCO-Oy I @IR0- ahd aCHECHS; st rai ght - chai n or
branched al kyl residue, which 1is optionally substituted by a single cyano

roup or ope or

non-ad) acant Ryl R ofh €T BRient Sualf b BB IO Heing i 1y
group sel ect ed frorisoﬁﬁonaﬂ@@xbsumtﬁ]aﬁa single &@no grdﬁp(cﬁlﬁ&)&e(br&dr@lﬂabo@en
-NR' -, NRI-CO, 10 -CO }’3\%@ 5{(}, R1-, -CH=CH,
-C=CC- and - ocooat°%€P8 i TR OO BT SRR HkTh s BEIPR 5% o

the groups X and Y. r that t gr oup
Dis selected from p&% méééﬂ% J}%}J@ g fﬁpla'c&d Ib?i g?o‘?xp §egc§d ﬁgm bﬁ_ 86-

2, 5-t hi ophenyl ene, Z3=-hur anyleos,. ? gjkLhngmd andNRI_éé_
phenylene group, which is optlonally subs |tuted y a Cl-12’cyclic,

straight 4ghai n or hremagril al kyNrlespdoe, wWhigltEliyl- gr ouRRri1sceriiRanal Iy
substituted by one or nore
—CH=CH-, —-C=C- and -O-CO-0-, wherein R! is as defined above.
It is preferred that the groups X and Y represent hydrogen. _
It is also preferred that the group D is selected from pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene and a
15  phenylene group, which is optionally substituted by a C;.1; cyclic, straight-chain or
 branched alkyl residue, which alkyl group is optionally substituted by one or more
halogen groups and in which one or more non-adjacent alkyl -CH2. groups are
independently optionally replaced by a group selected from ~O—, —-CO-, ~CO-O-,
—-0-CO-, -CH=CH- and ~C=C-~.

20 It is especially ‘preferred that D is selected from pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene, 1,4- or 2,6-naphthylene and phenylene, which is
optionally substituted by a C.¢ straight-chain or branched alkyl residue, which alkyl
group is optionally substituted by one or more fluorine atoms, and wherein one or

more non-adjacent alkyl -CH2. groups are independently optionally replaced by a
25  group selected from ~O—, ~CO-, -CO-0~, ~O~CO- and —-CH=CH-.




hal ogen groups and in which one or nore non-adjacent alkyl -CH2- groups are
i ndependently optionally replaced by a group selected from-0-, -CO, '

-CO O, -Wobkrmes CH=CH and -C=C-. 20 It is especially pj ;E%M; ghat Dis
selected frompyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5-turanylene, 1, 4-
or 2, 6-napht hyl ene and phenyl ene, which is optionally substituted by a
Cl..6 straight-chain or branched al kyl residue, which alkyl group is .
optionally substituted by one or nore fluorine atons, and wherein one or

nor e non- adj acen !,a{hgy Glggen _ | Q@é)&ﬁg‘gtp | ogal { ¥ repl aced
by a - 25 group stg ectethrf?r_ my%&:?“@tscg%‘hﬁ!%% . - -&)&@% ?’?31-’0:1@2!4-&6 8 WO
01/ P?g%lpgw,emmeamchayopmaﬂ, Esubsupit@n_ ;t!lsapmfeme: dthalhfhclpdhehbdena’git. tau;(sat o?fl to
include 1, 2-, .3 3-.Qr 2 n [ n su i futed. i's
preferred t ﬁ%?lheﬁ% I%E%%%/ﬁéﬂ’ggﬂ@%%nﬁbﬁﬁpg@ﬂﬁ%ﬁgo u§9%e%_sﬁe8}a>ﬁg piefisﬁl-’ﬁ*ﬁenyl ene.
1, 4- phenyl ene groups are especi al| referred. Preferred groyps E are

sel e(F:)t edyf rom gcﬁ?%m gm&mm@ﬁmmyﬁwmﬁ%r : Répaaﬂ_ﬁg
cyclic, trgﬁg' Sed ' - Dr, \ | [+ | y
substitu’fed y ontg‘bg#'{.} %lﬁée? al"ogen a%?ﬁré&%%&ﬁﬂre&@%h%ﬁé%&gé u%ng@y

non- adj acentubstititsd by Gror mora halogencatéms) snd rinl avhichyongpor word hon-adjmleniced by

cycl i o str ARghtCHAm eIt 2o b e i o s ot 15
mon- adj acent R ot BReEg JTst 4CRAbEHNBord or ¥ G s RSB o by
- 0- or - CH-bidnchedralkiyi residdle, Rehitlojz@ptionally Gubstituiedby Snesor andre ialogen grotyss. 1t i s
NeRa. | ife; o R Wich e Pape OB adizEeTh A o i YRS SRR BorpmAcy
{1 dori ne at Esoah 11 G CHECE pEle e )E: ke 8 i Gt Bl it gr oups
are independent | i ; 005 L QNR! drifefEPIACE S sefbéted Fom the group comprising —OR3 or :
—NHR#4, wherein R3 and R# represent a Cy.15 cyclic, straight-chain or branched alkyl
residue which is optionally substituted by one or more fluorine atoms and in which
15  one or more non-adjacent alkyl -CH2. groups are independently optionally replaced
by —-O-.
Preferred,gr.oups B1 to B4 are groups of formula I where n® +n° < 1.
It is preferred that each of the groups C' and C? comprising the groups B! to B*
are selected from cyclohexane-1,4-diyl, pyrimidine-2,5-diyl, pyridine-2,5-diyl, 1,4- or
20  2,6-naphthylene and phenylene, which is optionally substituted by one or more groups
selected from fluorine, chlorine, cyano and a C;., cyclic, straight-chain or branched
ajkyl residue, which is optionally substituted by a single cyano group or by one or
more halogen atoms and in which one or more non-adjacent alkyl -CH2. groups are
optionally independently replaced by a group selected from ~O-, -CO—, -CO-O—,
25 -0-CO-, -CH=CH-, —C=C- and -O-CO-O-.
It is especially preferred that the groups Cl and C2 are selected from
cyclohexane-1,4-diyl, pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,6-naphthylene and




Preferred, groups B 1 to B4 are groups of forrmula Il where n4d + n5 < 1. It
Is preferred that each of the groups C and C2 conprising the groups B 1 to

B4 are sel om cycl ohexane 1,4-diyl, pyrimdine-2, 55 06788
pyri di ne- 2, QB(?%T"% ~20 2, 6- napht hyI ene and phenyl engﬂﬁ q’(% IS

optionally substltuted by one or nore groups sel ected fromfluorine,
chlorine, cyan and a Cl-12 cyclic, straight-chain or branched al kyl
resi due, which is optionally substituted by a single cyano group or by one

or nore halo g@dﬂéhs Rt
groups are Mé‘f y I'n epcg)n ently rep@ggggs y&gaalr%g%p sglaé?lé(élpho% 0-,
-CO, -CO O, stréfght-ChafiOor branﬁltéd(.‘ﬂcyl refidwe-wliichl is Gpife@ally .substitited dypmeiaxl | y

Do e BN B ) R AhAS 8ty . gompsar
2, 6- napht hyl er]ﬁg%?ﬁ’qengy%y One}g@&é&ﬁ ﬂoﬁéﬁ@o{eﬁ@%ﬁ%ﬂn@ylm DL, S

optlonal |y subs nor e ne atons or a
strai ght - chai n—@lC(b#am)k(eH_GHkyl residue, which is optionally substituted
by one or nore fluorine ato and in wh;sgh onge nmor e _.non- adj ac nt . al kyl

-CH2- groups are |W§@Eﬁf %EPPP%%I"P ted fiomn 3 siggls spvalentdopd g

from-0-, -CO . - | err he
groups S to SI?'ar el"ett e(a—?ro’m a Si r’igl e coGa énté%}_)ﬁgf1 %ﬁd %%

-0-CO-, NR -, MRCERRL:, CONRI-coNRICO Qop=CHY; COAIRY-, . MRICEDNRG © a
CH:CH- C—C- - O’ and a straight-chain or branched al kyl ene group,

which is opt i (sn'a:ghyclnubelt branched aﬂqlﬂmarmlp WMngpml#yssllbmm@dé?d anecm

al Ky enc. 1o F4gF o S6PRA S, s, Hichh8 o e AEHRRH FETH e

sel ect ed fr ompofi-adjacédDalRylene GCHE grodjiRbre, indépendntly opmml replacddry £grotp,

- 0- CO- NR2- NRI-CONRI- -CHCH-, -C=C, CO- Q- and I

_Si (CHB) 2- O Sis¢lested 2frompirdsi mOR-0-s 20-66 nEHRgbOV'éN%}T(FQTst CO-NR
_NR1-CO-O-, -O-CO-NR?-, -NRI-CO-NRl-, -CH=CH-, ~-C=C-,

~0-CO-0O— and -Si(CH3)2-0-Si(CH3)2—, wherein R! is as defined above and with

15  the proviso that firstly, the total number of chain carbon atoms in the alkylene group

does not exceed 24 and secondly, when the repeating monomer unit M is linked to B4
via a nitrogen atom or a oxygen atom S', S? and S* are not -O—, -CO-=0-, -0—-CO-,

-NRl-, -NR!-CO-, -CO-NRl-, -NR1-CO-O-, -0O-CO-NR!l-,
-NR!-CO-NR!~, ~CH=CH~, -C=C- or -O-CO-0-.
20 It is more preferred that S1 to S3 are selected from —~CO-O-, ~O-CO-,

—~(CH2)r~, —~(CH2)—O-, —~(CH2}—CO-, —(CH2)—CO-O-, —(CH2)—0-CO-,
~(CH)r-CO-NRl-,  ~(CH2)NRI-CO-, ~(CH2)NRl-, -O~(CH2),
~CO-O~(CH2)r-, ~O-CO~(CH2), -NR1-CO~(CHp)~, -CO-NRI-(CH2)r-,

-NR1-(CH2)r, -O~(CH2)y~CO~O0-, —0—~(CH2)r—0-CO-,
25  —O—~CH2)—CO-NR1-, -0~(CH2)-NR1-, ~O—(CH2)r-0~, -O~(CH2);NR1-CO-,
~NR!~(CH2)r—CO-0-, ~NR!~(CH2)r-0-, ~NRI-(CH2)r-NR!-,

-10-



15 the proviso that firstly, the total nunmber of chain carbon atons in the
al kyl ene group does not exceed 24 and secondly, when the repeating mononer

unit Mis wbkeded 0 B4 via a nitrogen atomor a oxygen 2 and S3
are not -0-, -C0=0-, -O-CO-, NRI-, NRI-CO, -CO NR-, N?"&@&‘?@‘?“%

-OCONRI-, NRI-CONRI-, -CH=CH, -C or -OCOO. 20 It is nore preferred
that S| to S3 are selected from-COO, -0-CO, -(CH2)r-, -(CH2)r-0-,
-(CH)r-CO-, -(CH2)r--cO0 0, -(CH2)r-0CoO, -(CH2)r-CO NRI -,

N o (G PRI | 0 mi e 65 O O
o G R ORI oD 00 OG-0 oSS 10
“’88&%?7?32%8%%@5 f%ﬁ%)aé&%%ﬁ%&m

'3 G0 { Gr) TOSO IR ST o CHRl OGS ey oy CHEr T F9y O~ (CEtods
L e e e

-C(O o % r01-42) S?_@g_gjg% %%(2” %W)%S “(%%?'HB{CHZ)S' 0
E:%&?&?SSN‘S* W -5?(042)% D (mz)%ﬁma}%a%&%%@

- O (CH2) i - NBO—O(CHE)eHBY,S - O—0~(CH2R-0SH)6>, ( CH2Ds-(CHSN-CECOCHY) e
(CH2)r-O (CH2) s- O, ﬁvvherel n g—{l szg-s- deflzrzgj above( rﬂg?ld S each2)represent

an integer— mm@rmmomkpﬁb*@m%ﬁRﬂGC@zO—WHZk, -O-CEY)—
preferably <-15.

10 COO—(CH2)s—0O—, -O~CH2)r—0—(CH2)s-O-, —O—(CHz)r—NRl—CO-(CHz)s—O—
—~O—~(CH2)r-NR1-CO-0—(CH2)s~0-, ~CO-0~(CH2)~O~(CH2)s— and -CO-O-
(CH2)r-O—(CH2)s—O—, wherein R! is as defined above, r and s each represent an

integer from 1 to 20, preferably from 2 to 12, and 1 + 5 < 21, preferably < 15.
By the terms —(CHg)— and —(CH2)s— it should be understood to include
15  straight-chain or branched alkylene groupings containing r or s carbon atoms
respectively. Optional substituents include alkyl, aryl, cycloalkyl, amino, cyano,
epoxy, halogen, hydroxy, nitro and oxo.
It is especially preferred that Slto §3 are selected from —(CH2)r—,
—(CH2)y—0O-, —(CH2)r-CO-0-, —(CH2)r—0-CO-, ~(CH2)r—CO-NH-,
20 —~(CH2)-NH-CO-, -O-(CH2)-, -CO-O—-(CH2)-, -CO-NH—(CH2),
-0-CO-(CH2)r-, -0-CO—-(CH2)-CO-0O-, -O-(CH2)r-O-CO-, -O(CH2)r—
CO-NH-, -O-(CH2)—NH-CO-, -CO-O—(CH2)-O-, -CO-NHEH~(CH2—0O-,
~O~(CH2)-0-, —~(CH2))—NH-CO~(CHp)s~, —(CH2)—~NH-CO-O~(CH2)s-,
—(CH2)r—O~(CH2)s~-0-, ~(CH2)r-NH-CO—~(CH2)s—O-, —~(CH2)-NH-
25 CO-0-(CH2)s~0O-, —-O—(CH2)-NH-CO-(CH2)s—, —O~(CH2)r-O~(CH2)s~O-,

-11-



By:-the ternms -(CH2)r- and -(CH2)s- it should be understood to include 15
strai ght-chain or branched al kyl ene groupi ngs containing r or s carbon

at ons resgg‘%i'/ ;Sy Optional substituents include al kyl, ?f:'i’/l: ofo¥ oai kyl ,

am no, cyan, epoXy, hal ogen, hydroxy, nitro and oxo. It is espemal

preferred that Slto S3 are selected from-(CH)r-, -(H2)r-O

-(CHZ)r--COO, -(CH2)r-o0CoO, -(CH2)r-CoONH, .20 -(CHZ)r-NH-CO,
0-(CH2)r-, -COO(CH2)r-, CONH-(CHZ)r- -OCO(CH)r-,

88::? E 85%5 | =GO GERR BT -G g | BB
(SN SEE 0= (i _0%%%@% B1-COLREN-OE! Rt Phia @

- O (CH2) r - O (datRyepreeent an-intdger@oilZ /1 MmdRPGTd £PSXD 06788 - O CO- (CH2)
-O(CH2)s-0, --COO(CH2)r-0O (CH2)s- O, -0,-(CHZ£ NH CO- (CH2) s- O and
- O CO (CH2) r - NH- CEx@afiples of prefemhé the preferraddgroupe 8§ ItorSf’pnmhﬂatl ,2qethyleneger

from2 to_12 + 5.1 EX | es .of pr er s err d oups S 1
to S3 inct udéaﬁwpgpﬂﬁlleﬁéuwlege’if@pﬁqﬁgﬁ gné'ﬁ eaxe,bt?glp&tp@ne,ll @ | ene,
1, 6- hexyl ene,1,dndmyiéie} Y| ED@dechldheOCtly]LiRiccylénd)- nqmzl@aecylehelo ﬂﬁfémyr- 1,
11 -undecyl ene, 1,12- dodecylene 3-nethyl - -1, 4 but | ene propyleneoxy

3- propy! eneoxy4drbdenRs | 3PreRyiseaR c 2 PR it y4- @thgls;ggparbonyloxy,

4- but yl eneoxucgy Qﬁg{,&y AoRYRALSFEEBHBANY- ﬁf&ﬁyleﬁe&%ﬁﬂoﬁ?e@‘ﬂmtyleneoxy,

5- pent yl eneoxycar bony but yl enecar bonyl oxy hexyl eneox

6- hexyl eneoxﬁcpmlmmbonﬂ pmmlmmmx cﬁc@ex}’?@dﬁe’pbyﬁ-élnmdmxyc-
7- heptyl eogﬁﬁ ONM4. rb - oct

8-octyl eneoxyca?l f(’inyl)gI pe;ﬁ;ﬁgl%t@ é-%hﬁﬁ&%ﬂb WAPQ%%W no%;k} gf(l;é)éxycarbonyl

9--nonyl eneox emxplengdarboBylozy.y3-ectgleacdxyn 94ooty§enedﬁodﬂ:o;zjrleﬁ-&eptgle)a¢carbonyl-
10- decy! eneo}é&ﬁagg&qyleﬁeoxyngn% epeggo%garggny?xg-oc enlécr:]aq 0 o%cr}]r?ci)bydecylme-
oxy, 10-decyleneoxycarbonyl,  9-nonylenecarbonyloxy, 11-undecyleneoxy,
11-undecyleneoxycarbonyl, 10-decylenecarbonyloxy, 12-dodecyleneoxy,
15 12-dodedylenepxycarbonyl, 11-undecylenecarbonyloxy, 3-propyleneiminocarbonyl,
4-butyleneiminocarboﬁyl, 5-pentyleneiminocarbonyl, 6-hexy1meiminoéarbony1,
_ 7-heptylenéiminbcarbonyl, 8-octyleneiminocarbonyl, 9-nonyléneiminocarbonyl,
10-decylenciminocarbonyl,  1l-undecyleneiminocarbonyl,  12-dodecyleneimino-
carbonyl, 2-ethylenecarbonylimino, 3-propylenecarbonyﬁmino, 4-butylenecarbonyl-
20  imino, 5-pentylenecarbonylimino, 6-hexylenecarbonylimino, 7~heptyleneéarbony1-
imino, 8-octylenecarbonylimino, 9-nonylenecarbonylimino, 10-decylenecarbonyl-
imino, 1l-undecylenecarbonylimino, 6-(3-j)ropyleneiminocarbonyloxy)hexylene,
6-(3-propyleneoxy.)hexylene, 6-(3-propyleneoxy)hexyleneoxy, 6-(3-propyleneimino-
carbonyloxy)hexyleneoxy, 6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneimino-
25  carbonyDhexyloxy, 1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy,
1,5-pentylenedioxy, 1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy,
1,9-nonylenedioxy, 1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylene-

dioxy and the like.

-12-



11 -undecyl eneoxycar bonyl, 10-decyl enecarbonyl oxy, 12-dodecyl eneoxy, 15

12- dodecyl eneoxycar bonyl, 1 i-undecyl enecarbonyl oxy,

3- propy| erRgd pigrgsar bonyl,  4-butyl enei m nocar bonyl , PCT/EP00/067S8

5- pent yl enel m nocar bonyl, 6-hexyl enei m nocar bonyl ,

7- hept yl enei m nocar bonyl , 8-octyl enei m nocarbonyl, 9-nonyl enei m nocar bonyl
10-decy|eneininocarbony|, 11 undecyl enei m nocar bonyl, 12-dodecyl enei m no-
carbonyl, 2-ethyl enecarbonylimno, 3- propylenecarbonylln1no

4-but yl enecar boyis fa’z@feh% Bt e RERT o RRRER' 0P BinrHel Ut 16ast 50% of the

hexyl enecar bonyl i m ho, heptyl enecar bonyl - "1 m no, 8-octyl enecarbonylim no,
9 nonyl enemmmwbmmbloql@, é@ b [forme themaain ghain jofra mbotoactxve polymer. It is

11-und I
6- (gnloreg%ylEé eoxg exy ene, tg @%‘é@%ﬁ%ﬁé@ﬁ eﬁ%o%y»a&xx*%e
6- ( 3- propy hxmmemarhnldmgé:idmkaidrmm@thephdtemwpolymer

car bonyl ) bexy ! ol ek YoRsta o, M P b IF AhRpOb IS 65,8 §enea oy,

1, 5-pentyl 981961e9>w1s pﬂef&rdammf&ms@m ofacagb@aiey /| By el tepns Y copolymer” it
1, 8- oct yl enedi oxy %/ﬁ?enedl oxy, decyl enedi oxy, :
1, 11- undecistehegp é%!iﬁoodlm SEAtisticah EOPORTRETY and the | i ke, -12 WO 01/ 07495

PCT/ EPOO/ 06788 Thd afhe irddonidr L M’]%réjryréfeﬁi,]yf SMIGBHE fok) dcRRE] Ses at

| east 50% of the nononer- buil di ng bl ocks, which formthe main charn of a

phot oact i veethatnyiats;. 2-shigroacrlsterc 2-phenylparyisisr r acrylemide, t methacrylangifie§ or nul a
o o\ 2 BoRlach e Li5-8 IR TR nfiebt B 2 AGLED:e BREREG, ' 1°
ep at1’ng mononer

phot oacti vé poly n| represents t of a
horopol y mesubstitutedchy arioWy:rmlkyl gtoups vinyk fether; ednylhester;l\/afs@rrme Flemvawé

CUati st capleRbs Ry oo et BmiCRGA cbos, lidRiafs ek 4T bifen A

sel ect ed f fipiarie@tidl detivativesret hacryl ate; 2-chioroacryl ate; 2 phenyl acryl ate;

acryl am de, net acr I am dﬁ-’ | %E@%E!g{%%oagc%ngg‘erd%m%% 2 J%P pe%l cryl am de,

the nitrogen at
15  acrylate; methacxylate, acrylamide and methacrylamide the nitrogen atom of which is

optionally substituted by a lower alkyl group; vinyl ether; vinyl ester; a styrene

derivative, imide, amic acid, amic acid esters and amidimide.
It is especially preferred that the repeating monomer unit M is selected from
acrylate, methacrylate, a styrene derivative, imide, amic acid, amic acid ester, and
20  amidimide.
When the monomer unit M is an imide group, it is preferably selected from
structures of the general formulae VI, VII, VIII, IX, X and XI:

NJOKW/[?\N-— st
Y

EEETPTER
w
0

(I "

25 V1
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substituted by a |l ower al kyl group; vinyl ether; vinyl ester; a styrene
derivative; siloxane; imde; amc acid; amc acid esters am di m de;

mal ei ¢ aci ives and fumaric acid derivatives. eferred
that the repeaE| n‘gg nmononer unit Mis selected from 15 acr bﬁ'g}tfgﬁﬁos%

met hacryl ate; acrylam de and nethacryl am de the nitrogen aton1of which is
optionally substituted by a | ower alkyl group; vinyl ether; vinyl ester; a
styrene derivative, imde, amc acid, amc acid esters and am dimde. It
is especially preferred that the repeating nononer unit Mis selected from
acrylate, nethacrylate, a styrene derivative, imde, amc acid, amc acid

ester, and 20 am di m de. GMh the nomer unit Mis an imde group, it is
preferably selected from ure of the general formulae VI, VII, VIII,
I X, Xand XI: 0 0 +Nh1N_ 5Vl - 13 WD 01407495 PCT/ EPOQ 06788
GOOO-,~, '"ATI N &4 +hlti sp{;s¢¢__¢111 Ss-- S7 N-K
o o i
Vi

o
o=< >=o
Iy
4} -
L—?__I

s O
VII
5 b7,
O
[
N T8y T N—K+
o s Y
G @) : O
IX
X
0
3 N
—LL';’——S"——N>_T\([)( —]—
10 i
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I 1 OO 5 VIII
WO 01/ 07495 PCT/ EPOO' 06788 O GO O N-- N S8 NO X 5 wherein the broken’

l'ine syanw)ﬁ%";;e linkage to B4 Ti represents a tetra\i,gjrﬁ%w&g&ani C

radi cal ;

10

15

20

T2, T3

g4 tog8

N T L

OO0OG O+T257_ T+ GOOIx O T8 N sLSNO 10 x -14

wherein the broken line symbolises the linkage to B4

represents a tetravalent organic radical;

each independently represent a frivalent aromatic or alicyclic group which
is optionally substituted by a group selected from fluorine, chlorine, cyano
and a C,.s cyclic, straight-chain or branched alkyl residue, which is
optionally substituted by one or more halogen groups and in which one or
more non-adjacent alkyl -CH2. groups are independently optionally
replaced by a group selected from ~O-, -CO—, ~CO~O~, -0-CO-,
~CH=CH- and —C=C-,

are each independently selected from a single covalent bond and a C;.o4
straight-chain or branched alkylene residue, which is optionally
substituted by a single cyano group or by one or more halogen atoms and
in which one or more non-adjacent alkylene -CH2. groups are,

independently, optionally be replaced by a group selected from —O-,
~CO-, —-CO-0-, -0-CO-, -Si(CH3)-O-Si(CH3)z-, -NRl-,
-NR1-CO-, -CO-NR1-, -NR1-CO-0-, -O-CO-NR1-,

-15-



T2; T3 each independently represent a trivalent aromatic or alicyclic group
which is optionally substituted by a group selected fromfluorine,

chl ori ne, d a Cl-18 cyclic, straight-chain or bra I
resi due, V\hq?;gﬁg?',s‘@;o optionally substituted by one or nor epﬁgﬁgnéﬁebh%ér oups

and in which one or nore non-adjacent alkyl -CH2- groups are independently
optionally replaced by a group selected from-0-, -CO, -COO, -0-CO,
CH=CH and -C--C, S4 to 88 are each independently selected froma single
coval ent bond and a Cl-24 15 straight-chain or branched al kyl ene residue,

which is optionally -sristo-rdd, bgHaCH-NICLCS wad -O-C0R-02, whkre@R! {arasnor e
hal ogen atons and in which one or nore non adjacent al kyl ene -CH2- groups
are, independent!y, defineddhaysy be repl aced by a group selected from -0-,

-CO, -COO, -0-CO, -Si(CH3)2-0-Si(CH3)2-, NR-, 20 NRI-CO, -CONRI-,

NRI - CO- O, -& CO NR 35, selgcaed/\gmﬂbeiwppeqmmx (6 RYEPECRIRILOIBO aNRFauUp —

-CH=CH, -C==C and -Q4-CO.O, wherein.R ..isg.a defined above; J is
selected fromthe g_rgg%f'éﬂﬁirﬂ? @.gqn}f&cgr H%“EYFB@&Y“%PBWV”&%PBWWE‘& E0Whd an
aromatic pr alicyclighfthvRal Honally kitiRidd BY drRt 6roMRke C\):?hﬁos'éﬁctedSB:M' chis

optionally substituted by one or nore groups selected 1r fluoro, chloro,

cyano and a Cl_18 cyfnere, cileroa cysmo-and 4 Gi-e cyplica sepight-ehai, pr brapehed adkykhi ch

is optionally substi ﬂ&ﬂag i al ogen
atons and in which o;ﬁgfdggv%ybcrhgs%gn-a chenPﬂé-%g%P%Bs ggreof&i’ Q%S/%ng
i ndependent | y, opti ooraioyg halegdnasatents lapd an gvhicip ope loe quare nonedjatént--CH2. - - CO-,
-COO0, -0CO, -CH=CH d ;- CC ' ' defined ab :
o ’ groupsagre, independen y?crngt%orllm{l?y, rleglace%sby a gll‘(;]u% selected from
10 -0-, -CO—, -CO-0-, ~0-CO~, ~CH=CH- and ~C=C~, wherein R’ is

as defined above;
represents an aliphatic, alicyclic or aromatic divalent radical; and

G represents a hydrogen atom or a monovalent organic group.

15 By the term “aliphatic” it should be understood to include saturated and
unsaturated, straight-chain and branched alkyl groups, which may be optionally
substituted and in which one or more non-adjacent -CH,- groups are replaced by one
or more heteroatoms. Optional substituents include alkyl, aryl, cycloalkyl, amino,
cyano, epoxy, halogen, hydroxy, nitro and oxo. Examples of heteroatoms that can

20  replace the one or more -CH>- groups include nitrogen, oxygen and sulfur.
Replacement nitrogen atoms may be further substituted with groups such as alkyl, aryl
and cycloalkyl.

The tetravalent organic radical T' is preferably derived from an aliphatic,
alicyclic or aromatic tetracarboxylic acid dianhydride. Alicyclic or aliphatic

25  tetracarboxylic acid anhydrides are preferably selected from butanetetracarboxylic
acid dianhydride, ethylenemaleic acid dianhydride, 1,2,3,4-cyclobutanetetracarboxylic
acid dianhydride, 1,2,3,4-cyclopentanetetracarboxylic acid dianhydride,
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K represents an aliphatic, alicyclic or aromatic divalent radical; and G,
represents -a hydrogen atom or a nonoval ent organi c group. 15 By the term

: allphatlgn seg30ul d be understood to include saturated (ﬁﬁﬁﬁturated
strai ght aln and branched al kyl groups, which nay be optiona

substituted and in which one or nore non-adjacent -CH2- groups are replaced
by one or nore heteroatons. Optional substituents include alkyl, aryl,
cycl oal kyl, am no, cyan, epoxy, hal ogen, hydroxy, nitro and oxo. Exanples

of heter Oatﬁ’g%-ﬁut!ﬁ%gﬁ'%??@%n Gactd) GiaRRfirE, B G c%xy&?ﬂ@ﬁaéeﬁgl ude

ni trogen, oxygen an Repl acenent™ ni trogén at ons nma urther
substi t ut edacﬂfct h digmbydsiies uc B34 W&Ofummammbcl atadkyldlaﬁftydnde

tetraval ent , ¢ r an aliphatic,
alicyclic or ér oma?r g%r acar #l@?@&@ggé@%ﬁa%ﬁyﬂdﬁ%g&[% icycli E‘pgr

al i phatic dimHydtidgcar boxyi-{25-diokatetrahlyyirbfurdn3-yd) Bnethyl-8«cptiojiexent-22t ed from
but anet et racar hoxylic .gci.d .di.anhydr i l.ene ¢ acid di.anhydri de,
1,2, 3, 43 cyc'ﬁl?ﬁﬁ’f’?ﬁ/l] i ‘i‘ﬁﬂh&&%ﬁﬁ i qacye, i‘ﬁ?&ezg‘?% dek‘te"mf oxyiie i

1, 2,3, 4-cycdi aﬁwetb@é 12 Divetané-2, -E’eiﬂb&ﬁ&bﬂiél dgid didshydad1/a8d 495

CT/ EPOO/ 067%9 ty'r?ll%g%r box cycl3g£6ent yl acetic acid dianhydri de,

6-tric %&Wb@)’ﬂﬂ?é’e’@?‘ﬂ siFacerpexylic acid dianhydride.

5,

3, 4, 5 tetrahy%ﬁfnﬁﬁé‘%@&%ﬁ IH:OW '81 dE'idE’é %Pé‘éyfé 1 ff)om

(2, 5-di oxotetr of uran- 3 teltrah r onapht hal ene- Y ie?ftcar oxylic
id dian }pymmdhuc acid chanhydnde, 3 3'44'-benzophenonetetracarboxyhc acid

(2, 55 5“ 0 ga,ﬂ}v drof M}ﬂnﬁmﬁk) adia "Ry arkae” Y S AR R istlfchetetra-

-di car oxyllc diran

bi cycl of 2. 2aﬂ>bm3die ieﬂn&aﬁh;@riﬂeﬁlﬂeﬁ,&aqﬂxthdmyteﬁncmghc chiciin Mhyd‘fﬁe

1. 6 i not hirbbepenpesmbbo: B8 maonds, 3544 RRR nrony Rl

di anhydr i deetraéirbo®sicC ioﬁd ramhﬁbw,! |$,3'?@4’€ieﬁﬂphﬂi?!ﬁlmm&b&qﬂfcefaﬁcﬁb| y

L e A e s s

4, 4" - oxydi phédry)diphrayld dﬂﬁa&rymdnﬂwﬂ&, 3'4,4\bik(3;4L a1 BB XY PhehSG BNy R
sulfone dianhydride, 4,4-bis(3,4-dicarboxyphenoxy)diphenylpropane dianhydride,
3,3’,4,4'-biphe1_1y1tetracarboxylic acid dianhydride, ethylene glycol bis(trimellitic acid)
dianhydride, 4,4'-(1,4-phenylene)bis(phthalic  acid) dianhydride, 4,4'-(1,3--
phenylene)bis(phthalic acid) dianhydride, 4,4'-(hexafluoroisopropylidenc)diphthalic

20 acid dianhydride, 4,4'-oxydi(1.,4-phenylene)bis(phthalic acid) dianhydride and

4,4'-methylenedi(1,4-phenylene)bis(phthalic acid) dianhydride.

It is especially preferred that the tetracarboxylic acid dianhydrides used to
form the tetravalent organic radical T are selected from 1,2,3,4-cyclo-
butanetetracatboxylic acid dianhydride, 1,2,3,4-cyclopentanetetracarboxylic acid

25  dianhydride, 2,3,5-tricarboxycyclopentylacetic acid dianhydride, 5-(2,5-dioxotetra-
hydrofuran-3-yI)-3-methyl-3-cyclohexene-1,2-dicarboxylic acid dianhydride,
4-(2,5—dioxotetrahydroﬁ1ra1;-3-yl)teu'ahydronaphthalene-1,2-dicarboxylic acid di-
anhydride, 4,4'-(hexafluoroisopropylidene)diphthalic acid dianhydride and bicyclo-
[2.2.2]oct-7-ene-2,3,5,6-tetracarboxylic acid dianhydride.

P
3,
2,
4-
ac
5-
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car boxyl.ic acid dianhydride, 1,4,5,8-naphthal enetel acarboxylic acid
di anhydri de, 2,3,6,7-naphthal enetetracarboxylic acid dianhydri de,
3,3, 4, 4" - dixgRliJaYdesli phenyl sil ane- tetracarboxylic acid diagﬁ%ﬂﬁ%ﬂﬁmss
3,3 ,4,4" -tetraphenyl si | arietet racar boxylic acid di anhydri

3 furantetracarboxylic acid di anhydride, 4,4 -bis(3,4- dlcarboxy 15
0 di phenyl sul fide dianhydri de,

hn

4-
Xy)
- bi s(3, 4-di car boxyphenoxy) di phenyl sul fone di anhydri de,
-bi s(3,4-dica X j .di i de, .. N
42 - bi pheny FE0 %42@%%3@:{7?#’39@3?%%%@%‘?%@@?%2% plffic: ticyclie or
(trinelli atnaicidibarbostiyidhoidl anlbdridet, 4' - 4- phenyl ene) bi s(pht hal i ¢ aci d)
nhydride, 4,4'-(1, 3-- pgen | ene) bi s(pht haI i c acid) dianhydride,

- (hexaf | uor oi a‘bpgrqnys'ul‘ mi?gmnrhﬁtabb' tpigalgnt atomatimonadicyelis, groups, the

4, 4
4,4 -oxydi (1 d

4, 4" met hyl engge{){fﬁ%y pheny ene#%@gﬁbkgeﬁaﬁl C a%&ﬁehﬂ % tomf,thlthsthe
especi al |y pprivisorthat tvbaif thicvaldneies amalnlme&#tladjaamtctafhoar:mmkr ke espesiatlyt O
formthe tetraval ent organic radic T are selected froml, 2, 3, 4-cycl o-

1,2,
phe
4.4
4. 4"
3,3
bi s
di a

but anet et r ac arefared thy thagraups e trivalent hmm@ﬂrb’p%‘msanet etr acar boxyl i c
acid 25 di anhydri 2,3,5-kricarbox cl | aceti ¢ gcid dianh de,

5- (2, 5- di oxot etra%g?ly&i"ﬁl‘ush 153 W?%%ﬁynﬁ}%ﬂeg I%h@? file Cqvaleny %H oxylic
aci d di anhydr &g, O- CHy 0-CO-

4- (2, 5-di oxot gt rgﬁ_ydrof u)rran 3- ;I()te%rahydronap I ene 1, | ():Iar boxyl I C

aci d di- anhygy, 6*141{1.( he, 2% HLOYRLSEHLOR, )! vo¥:13)3%)

di anhydri de and [ cycl o- 5@ )oct -ene- 2@ tet racar oxylic g.sCI d

di anhydrjgde. Hﬂ% @@%cngﬁch—wn RNRE- QRS CH)and T3
can be derlvedfromanalp atlc alicyclic or aromatic dicarboxylic¢ acid

anhydri de. Thmp.ml.‘@bzoct are preferably trival gy Zq{)_@(@;.]
alicyclic groups, the three va enC| es of which are distributed gsetween
three dif f er ofCHDACOFO-CHMs—Q4,t h the 5 provi so~(CH)—OMCBHCHhE—0R), enci es

are |located at adjacent carbon atons. It is especially preferred that the

groups T2 aneé(CER)aNRI-CR-=(CH2)s-0en 2 e(GHZ)erNR htCO-e0—~(CH2)s—0O-, —(CH2)—O-
(CH2)s—CO-0- and ~(CH2)—O~(CH2)s—O—-CO-, wherein R is as defined herein

15 above; r and s each represent an integer from 1 to 20; and r+ s<21. It is more

- preferred that r and s each represent an integer from 2 to 12. It is especially preferred
thatr+s<15.

Examples of preferred groups S4 include 1,2-ethylene, 1,3-propylene,

1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,9-nonylene,

20 1,10-decylene, 1,11-undecylene, 1,12-dodecylene, 3-methyl-1,4-butylene,

3-propyleneoxy, 3-propylencoxycarbonyl, 2-ethylenecarbonyloxy, 4-butyleneoxy,

| 4-butyleneoxycarbonyl, 3-propylenecarbonyloxy, S5-pentyleneoxy, 5-pentylene-

oxycarbonyl, 4-butylenecarbonyloxy, 6-hexyleneoxy, 6-hexy1méoxycarbonyl,

5-pentylenecarbonyloxy, 7-heptyleneoxy, 7-heptyleneoxycarbonyl, 6-hexylene-

25  carbonyloxy, 8-octyleneoxy, 8-octyleneoxycarbonyl, 7-heptylenecarbonyloxy,

9-nonyleneoxy, 9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decyleneoxy,

10-decyleneoxycarbonyl, 9-nonylenecarbonyloxy, 11-undecyleneoxy, 11-undecylene-
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The group S4 is preferably selected froma single coval ent bond, (CHZ)r-
-(CH)r-0, -(CH)r-CcO--, -(CH2)r-cO 0O, -(CH)ro-Cco, -(CH2)r-CcoO'NRI -,

-(CH2)r - CH2)r NR 2)r-0(CH2)s 10 -(CH2)i -
-Engr @&ﬁﬁaazé (C%—IZ)r-NRI(-C)O(CH(Z)s )-(CI-IZ)(-NRI)-CS%)F%I)S@,
-(CH2)i-Q(CH2)s-O, -(CH2)i-CO(-(CH2)s-O, -(CH2)rOCO (CH2)s-0O,

-(CHZ)rNRI-CO(CHZ)s-O, -(CH2)r-NR -CO O (CH2)s-O, -(CH2)ro- (CH2)s-CO- O
and -(CH2)r0--(CH2)s- O CO-, wherein R is as defined herein 15 above; r and

h fr ;
referred  TYERPORfh 9L 20 Mgk , 2 sl
especi al ly @mmbﬁﬁ,d 1n-hmecﬂmﬂb6nylﬁayanvlpe®ywnemm$m@§1 gmcuuaﬁex% i ncl ude

1, 2- et hyl I 1, 4- but 5- t h I
I 7 hepty! ominccibgbye 3 pERBene T OHB RS e B R RO TohePEe
- undecyl enemidockbnfe k9 BBk il Snbiyh eﬂeﬁﬂﬁoca?bda&ppxb%@ﬁéﬂe-

3- propyl eneoxycar bonyl, 2- ethylenecar onyloxy -buty eneoxy,

4- but yl 8necminceathonyll | 31pupgeayien emqs'eﬂm Xy, 21ﬂ9ﬂ?°ylmar®npbntyl ene-

oxycar bonyl ony. XY, g rbonyl ,

5- pentyl enecar%onc?d Eept%?ﬁsﬁgggey ep 91 en‘egx‘?ca%ony , b-nhexyl ene

%5 ) ca [ b? nyl Sapgn,tylmeom'bgﬂséingmgy G?emyiegdcubmdmmr 00 ﬁ;ﬂeptylengcarbcinyhnuno,

- hepty enféciar on 6& no eng?xeérbomn enﬁgé car bo ..

8-octyl ene ‘H@ﬁ%ﬂv Qxyhfb‘n&ec&y vl ehe PsRIRpylimino, -

PCT] EP001 0055 anent oyl 10y e”ef’“"s m“d“’ﬁy’“""ﬁl heoxy
ec e 0 eneoxy

12 doddBy | PP BORPIIens: Bl AR ER OB B IS - C-Fropyicteimino:

3- pr opy| enclifoRpie)RSF eneoxy, bEI(!JpﬁﬁiﬁlenbﬁHﬂi&ﬁﬂ:b %eﬁe 6-(3-propylene—

pentyl enei m nocar bonyl’, 6- hexyl enei m nocar bonyl eptyl ene-
i mi nocar boriypinocgbemryl eenrnardkibp ks | 9- nonyl ene| m nocar bonyl ,

10-decyl ene The groups S° and S8 are preferably selected from a single bond, —(CHz)r—,
~O~(CHp)~,  -CO~(CH2)~,  —CO-O~(CH2)~,  —O-CO~(CH2)r,

15 -NRI-CO~(CH2)r-, -NR!~(CH2)r-, -CO-NRI~(CH2)r~, -NRI1-CO~(CH2),
~0—~(CH2)r-O—~(CH2)s—, —(CH2)r-CO-O—(CH2)s—, —(CH2)-O-CO—(CH2)s~,.
~(CH2)—NR1-CO~(CH2)s~, ~(CH2)-NR1CO-0—~(CH2)s~,
~O~(CH2)r-0—~(CH2)s~, ~0—(CH2)r-CO-0—(CHp)s,
~O—~(CH2)-0-CO—~CH2)s~, —O—(CH2)r-NR1-CO~(CH2)s-, —O—(CH2)r-NR1-

20 CO-0—~(CH2)s—, —O-CO—-(CH2)r-O—~(CH2)s— and —CO-O—(CH2)—O0—(CH2)s—,
wherein R! is defined as herein above; r and s each represent an integer from 1 to 20;

and r + s < 21. It is more preferred that r and s each represent an integer from 2 to 12.

It is further preferred thatr +s < 15. _
Examples of preferred groups S3 and S8 include 1,2-ethylene, 1,3-propylene,
25 1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,9-ﬁonylene,
1,10-decylene, 1,11-undecylene, 1,12-dodecylene, 3-methyl-1,4-butylene, 2-oxy-
ethylene, 3-oxypropylene, 4-oxybutylene, 5-oxypentylene, 6-oxyhexylene, 7-oxy-
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5 i m nocarbonyl, 11 undecyl enei m nocarbonyl, . 12-dodecyl enei m nocarbonyl,
2- et hyl enecar bonyl I mno, 3 propyl enecarbonylimno, 4 butyl enecarbonyli m no,

S-pentyl enegay, W Li m no, 6-hexyl enecarbonylimno, 7 PCT/EPB0/06758
hept yl enecar bon m no, 8=o0etyl enecarbonylim no,..9-nonyl enecar bonyl'i m no,

10- dexyl enecar bonyl i mno, 11-undecyl enecarbonyli m no, 6- (3
pr opyl enei m nocar bbonyl 0) y) hexyl ene, 10 6-( 3-propyl eneoxy) hexyl ene,
6- ( 3- propyl eneoxy) hexyl eneoxy, 6- ( 3- propyl enei m no-

bony!
o opol ane”) REINREED Bdesofislelel ORYRRGIHL RALRARAS A1 SRFunditishe o5 4 o
pE;(ca)f. ‘E{ ?g—l g) sez-exychxdeéylmg a2qbwaﬁilglhﬂmcoyleiﬂ43)ﬁoxygai@n@w2 ylene,- CR{dx@H2) I -,
r r , r
_ 0O NRI- ( CH2§3r00 nyml"&/ € cH2) '(°@!"(a89? }89%%3%18%) s- é&%ﬁ%ﬂ’?’%@%@ﬁ‘a
-(CH2) r- O COy. -g‘_{i?@il%onylﬁl:@?%)_{éne NRig= @@c@fﬂdﬁ)ﬁootyleﬁeﬂﬂ)g-foﬂ?d@& ﬁ%ﬂ}ﬁé&;

-0 (CH)r. O OO CHZ)s- - 0- - (@( D) s
-0 (CH2) 5-NR -&?_sye%:bmbé)decylwe( CHz)lrl =(Rycathy W}éﬂaﬁ s- 12-(0xycarbonyl)

-OCO(CHZ)rQodeé}@g@ S2.(&h6b 1%' i3, abeE‘f L eign h f| ned
as herein above;” r and( X epresent ?n I n ege)Pr y{c‘)érﬁn 1 {YSB%S ylo
s:5 21. It i butyiens - éiadwonmxr)pamtylenanoﬁ-@mwoxmmdm a?r(canbpmgexy)f rom 2
to 12. he I red
aroups 5. antFPaliien B BbabiieciBle, " sfedbomidomers AR, 30 G BfbR, O
L5 pen y eneecyrbnﬁlhea(vérhmwlom&dbememl Sma(caﬂmﬂybxmbmlené, a-abyiyine,
eqyl ene un ec u ne

2. oy Ay BHEOEYIRRG GRRBR S SRR, - oY i, SeCabbmyt
6- oxyhexy! engnindjpéntytene,19 VBL(0drb BE&S(yE&@O’ 06 7Bfcarion Eﬁhﬂijlfbptylene
8--oxyoct yl enge, oxynonyl ene, 10 oxydecyl ene, 11-oxydode
12- 0xyd0decy$‘&‘?4§’°n2ﬁ‘§‘§$95?,"$fl ﬁfﬂ@mmohsnxmé&(sghwﬁw@@yme,
4- (oxy- 11-(carbonylimino)undecylene, 12-(carbonylimino)dodecylene, 2-iminoethylene,

) 3-iminopropylene, 4-iminobutylene, 5-iminopentylene, 6-iminohexylene, 7-imino-

15  heptylene, 8-iminooctylene, 9-iminononylene, 10-iminodecylene, 11-imino-
undecylene, 12-iminododecylene, 2-iminocarbonylethylene, 3-imino-
carbonylpropylene, 4-iminocarbonylbutylene, S5-iminocarbonylpentylene, 6-imino-
carbonylhexylene, =7-iminocarbonylheptylene, 8-iminocarbonyloctylene, 9-imino-
carbonylnonylene, 10-iminocarbonyldecylene, 11-iminocarbonylundecylene,

20  12-iminocarbonyldodecylene, 2-(2-ethyleneoxy)ethyléne, 2-(3-propyleneoxy)-
ethylene, 6-(4-butyleneoxy)hexylene, 2-(2-ethyleneiminocarbonyl)ethylene,

2-(3-propyleneiminocarbonyl)ethylene, 6-(4-butyleneiminocarbonyl)hexylene,
6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneiminocarbonyl)hexylene
and the like.

25 The groups S6 and S7 are preferably selected from a single bond, —(CH?2)—,

~(CH2)r~0~, «(CH2)r~CO~, ~(CH2)r-CO-O-, ~(CH2)—0-CO-, ~(CH2)r-CO-NR1-,
~(CH2)~NR1-CO-, ~(CH2)-NR!-, ~O—~(CH2)r, ~CO-O—(CH)r~,
-0-CO~(CH2)~, -NRI-CO~(CH2)r-, -CO-NRI~(CH2)r, -NRI-(CHp)r,
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car bonyl ) butyl ene, 5-(oxycarbonyl)pentyl ene, 6-(oxycarbonyl)hexyl ene,
7- (oxycar bonyl ) heptyl ene, 8-(oxycarbonyl)octyl ene, 9-(oxycarbonyl)nonyl ene,

5. 10- (ox% 5 .p4gyl ) decyl ene, 11-(oxycarbonyl)undecyl ene, pdefrroaissses bonyl ) -
dodecyl ene, (Car bonyl oxy) et hyl ene, 3-(carbonyl oxy) propyl ene,

4- (car bonyl oxy) - butyl ene, 5-(carbonyl oxy) pentyl ene,
6- (car bonyl oxy) hexyl ene, 7-(carbonyl oxy)- heptyl ene,
8-(carbony|oxy)octy|ene 9- (carbonyloxy)nonylene 10- (car bonyl oxy) -

sl e
o Ezﬂzlﬁq;‘ﬁ%’i?;* T e,
ERFETR i MG oA (e iy
4|mnobuty1 0%’? )r ’t"yl en&%’#ﬁ@fﬁ%— b_&skgﬁ&?é_gyl ene,
1o, Tm”ﬁgﬁéﬁrkf% (B novar bORSEHRES %' o OGN BE8GY, one.
4§ nocar bonvl YR Enen ST MCaLRagYcees thaneo ngc;?“@y%’r%?ﬂﬁk

. Tm”ﬁgcéﬁkﬁﬁ;%ﬁ%f@ﬁ@égo@ﬁm A o S CHa) R 1-CO~(CH)s~,

6. (4 buty1 eRCBRY B ERE- s B G O R G SRR 00 (-0
2- (3-pr opyl_zag :m ﬁO@ r 'l%;‘ﬁgﬁﬂ@ﬂérﬁlmﬁd—(éﬂ‘i}sﬂb—ocar becith) bR YL ene,

6- ( 3- propyl

6- ( 3- I %qb?%tg@ I li-k @Hb}ecwpe}] - dS?

ar(e pPngg— se z d’ P?/o?n a SI n e bond’i)p.e(C:-Izg-}'r(?-;t -ﬁ( CH2) (%:IrJIZ)r
%6).( @E@LNEQCE@LOT( O-(CH.

CoO, CH2 C 2 O— .

(CI-|2)§-NR)1 CHZ) (%) (CH) -OCO(G%Z)I@QI;I'RI} CO(ZC%I-lggr-

- CO- NRI - ( Cl@(éﬁg)susl, ( CHROL(CH)RO~(CH2)s=0-,  ~O~(CH2)NR1-CO~(CH2)s-0-,

' ~0~(CH2)-NR1-CO-O—(CH2)s-0-, —CO-O0—~(CH2)r—-0~(CH2)s~, —CO-O~(CH2)~
O—(CH2)s—O-, wherein R' is defined as herein above; r and s each represent an integer

15  from 1 to 20; and + s <21. It is more preferfed that r and s each represent an integer from
2 to 12. It is especially preferred thatr +s <15.

Examples of preferred groups S6 and S7 include 1,2-ethylene, 1,3-propylene,
1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptyle:, 1,8-octylene, 1,9-nonylene,
1,10-decylene, 1,11—1_mdecy1en_e, 1,12-dodecylene, 3.methyl-1,4-butylene,

20  3-propylencoxy, 3-propyleneoxycarbonyl, 2-ethylenecarbonyloxy, 4-butyleneoxy,
4-butyleneoxycarbonyl, ‘3-propylenecarbonyloxy, 5-pentyleneoxy, S-pentylene-
oxycarbonyl, 4-butylenecarbonyloxy, 6-hexyleneoxy, 6-hexyleneoxycarbonyl,
5-pentylenecarbonyloxy, 7-heptylencoxy, 7-heptyleneoxycarbonyl, 6-hexylene-
carbonyloxy, 8-octyleneoxy, 8-octyleneoxycarbonyl, 7-heptylenecarbonyloxy,

25  9-nonyleneoxy, 9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decyleneoxy,
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W0 01/ 07495 PCT/ EPO0/ 06788 O (CH2)rCO- O, -0-(CH2r- O CO-,
“O(CH2)rCONRI -, -O(CH2)r-NRI-, -O (CH2)r-0-, -O (CH2)r-NR -CO,
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15115 SRy IR (e
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-0 (CH2) r NRI - Sl - - - S- . 3- | .

o (Ore) b O, e o e st bo s, Sl o Rbdettinino-

O (CH2) r - NR cazbbril( GHponsylédeiminGtarbdrlyCHE) Hexefiéihit ctarbonylD- Théptyidngimino-

O (CH2)s-0-, wherein R s .defi n%d s herein above; r ng s, each .represent
n integer $HLIGM Srogtylengmingearoon ‘Qil?yl?"telq”é‘WP@@ygr £ RO r and

a
f Jerach repr eg&hénydn ﬂlﬂﬁﬂa!a@ﬁeﬂ&zﬁﬁbc&béﬂ}l,lazédoheé erRARIB6ERbdny1, PRedRyIERd t hat
1

s <-15. Exampl’es of preferred groups S6 and S7 include™1, 2-et’hyl ene,
, 3- pr opy| enearbonyliminet BHusepylenecabersiminen d-butylenagarpomdingino,] Srpentyleng-ene,
1, 8-octyl enecm,gﬁ,n%;."-pr
S-

1, 12- dodecyl &ne, B%LWTYﬁWSWSSVﬁ%%WB 8-octylene-

gr gp%ll Fneoxyca-bdngﬂip:ﬁll:o, B-mmy;dnecalahlmyﬁmh%d, @Qalylpcsdemgarbbm?hlﬁnq,, 11-undecylene-

- but yl eneoxycar ban . ropyl.enecar bo X -pent yl eneoxy...

5- pent yl ]tra}’ne- Xﬁﬁ%ﬁﬁ?’lyl %’@'pﬁ%fl@?m%%ﬂ%yg@?h%yﬁgﬁyl 5@8{9&1“"”‘

AR et AR AR i o e v AENARSS Sl s

8-octyl eneoxMFW, @&EBP%F%@P&WB?RMW’ éé‘@'—ﬂﬁ%&%ﬁ%‘ﬂﬂéﬂfbmﬂ)‘

9- nonyl eneoxy&3IRYNY 2-etRylSisddidx9 ¢ Barbpyiiedioky, 1A-HRAMARRSXY,5-pentyidne-
| dioxy, 1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,

SH

15 1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy and the like.

The aliphatic, alicyclic or aromatic divalent radical K is derivable from
aliphatic, alicyclic or aromatic diamines by formal removal of the amino groups.
Examples of aliphatic or alicyclic diamines from which the radical K can be derived
include ethylenediamine, 1,3-propylenediamine, 1,4-butylenediamine, 1,5-pentylene-

20  diamine, 1,6-hexylenediamine,  1,7-heptylenediamine, 1,8-octylenediamine,
1,9-nonylenediamine, 1,10-decylenediamine, 1,11-undecylenediamine,
1,12-dodecylenediamine, o,o'-diamino-m-xylene, o,o'-diamino-p-xylene, (5-amino-
2,2 4-trimethyicyclopentyl)methylamine, 1,2-diaminocyclohexane, 4,4'-diamino-
dicyclohexylmethane, 1,3-bis(methylamino)cyclohexane, and 4,9-dioxa-

25  dodecane-1,12-diamine.

Examples of aromatic diamines from which the radical K can be derived
include 3,5-diaminobenzoic acid methyl ester, 3,5-diaminobenzoic acid hexyl ester,
3,5-diaminobenzoic acid dodecyl ester, 3,5-diaminobenzoic acid isopropyl ester,

-4,4'-methylenediani1ine, 4,4'-ethylencdianiline, 4,4'-diamino-3,3'-dimethyldiphenyl-
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WO 01/ 07495 PCT/ EPOO/ 06788 10-decyl eneoxycar bonyl, 9-nonyl enecar bonyl oxy,
11-undecyl eneoxy, 11-undecyl ene- oxycarbonyl, 10-decyl enecarbonyl oxy,

12- dodecyl eneoxy, 12-dodecyl eneoxy- carbonyl, 11- undecylenecarqu¥loxy, 3
propyl eneMBHOZBbony! , 4- butyl enei ni no- car bonyl ,
5- pent yl enei m nocar bonyl, 6-hexyl enei mi nocarbonyl, 7-heptyleneimno 5
car bonyl , 8-0cty|eneininocarbony|, 9-nony|eneininocarbony|,

. 10- decyl enei m no- carbonyl 11- undecyleneininocarbonyl

g

gar b?nlyl | igRny, 1g imla@,yl ernes-ﬂ{9 lithﬂ&e,g Belpaﬁﬁemwaﬁr-hnﬁmhdbﬁpmﬁyl,
octyl ene- carpon I mno non enecar Im
10- decyl e&s’cﬂ?ﬂwﬂﬂfﬁ hepylo ether, 3,3 phsrgo tfg‘ﬂﬂW?RPmPhenm’

6- (3- propyl aglpﬁﬁé,mgaﬁkge £1§mB J‘ﬂggﬁgy | ene,
6- §3 Broggf‘grﬁaﬁ!‘%‘?gexy enéoxy, l}g%i’g?gsyﬁnel ml?%gar on:"}/lméxsm%ﬁé
hexy| ehieoxXyt-bis4¢nipophonoxyiesnaeneo mﬁﬁﬂn)m herioxy)benzene, 1,3-bis(3-amino-
6-(3-pro enei nocar bon , 2- @t

1, g plroopsl)f’b T, 4- bﬁ%’?ﬂ%@gl %‘%%4131 5- pghs?ylF@ﬁe- @I oxx}?ﬂuorene’

i 8 hexy1l elmdjd emyyeneﬁai(g-mmmdmmwm@hmgmm‘ icopy 2,2',5,5'-tetra-

nonyl enedi 0x . ' 1 P ' 2 .

1. 10- de>c/yI° B A mmindbinhenybe | oAufishlrord 4 iaming: T SimehaHIIEMY e | i Ke.
The ali ph@tg'.ameﬂhdxswmcﬁmﬁﬁoﬁﬁmyt,l c4d\(1gd- ﬂ{ehykﬁdsdpﬁdpyﬁdeﬁe)}ﬂﬁnﬂimbl e from

al i phati c, allcycllc or aronmti ¢ di am nes e am no
groupd0  Ehdbh3-phenyiensisoprapylidengibisapiling ¢ | .ﬁh}s &gﬂ? Y¥he radi cal

4 buty) SRERE ﬁ%’ﬁf*ﬂﬁ%ﬁ%@é‘?@%o DBl ?f%“"'eiizf’%‘a%d. am e,
1, 7- hept y -emethyiphend] exaﬂnomgpa@n,edl arﬁ,Z‘r@S("f- yhhexafmorpprapane,
2 2 - dr anPReo R e o 2B RO AR f*’“éﬁ%?ﬁ@f?*ﬁ&y enediam ne
2 2 4-tri app- aymoez,aphs(mﬂqmﬂw}bmhegyl 1, @nddi ##-hisHg-amineR-4avifuoro-
b8 AT RN PSS AR et 1 2T n0) oycl ohexane, and
whi ch the radi The gioupdhmiag bealivalen trivalent or tetravalent. When J is divalent, it
serves to link the groups S* and S°, S% and S7 and S® and N respectively of the groups
VI to XI. It will be appreciated that when J is a divalent group, the monomer unit of
which it forms a part is not linked to a side chain group B*. When J is a trivalent or a
20 tetravalent group, it serves to link the monomer unit M, of which it forms a part, to
one or two side chain groups B* respectively. It is preferred that the photoactive
polymer comprises less than 75 %, of monomer units including a divalent group J,
preferably less than 50 % and especially less than 30 %. Monomer units M comprising

a trivalent group J are preferred.
25 The building blocks of the formulae VII, IX and XI are amic acid groupings or

amic acid ester groupings (i.e. carboxamide—carboxylic acid groupngs or
| carboxamide—carboxylic acid ester groupings) which on the one hand may occur as a
result of incomplete imidisation in the polyimide chain. On the other hand, polymers
that consist only of building blocks of formulae VII, IX or XI, that is to say polyamic
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I ncl ude .3, 5-di am nobenzoic acid nethyl ester, 3,5-di am nobenzoic acid hexyl
ester, 3,5-diam nobenzoic acid dodecyl ester, 3,5-diam nobenzoic acid

i sopropyl 4 -met hyl enedi aniline, 4,4'-ethylenedi aglLli
4, 4" - di am ng@{‘?""é. met hyl'dizphenyl - - 22 WD 01/ 07495 PCT/ E Fb‘l/%‘g’%g“

met hane, 3,3',5,5' -tetranet hyl benzi di ne, 4, 4'-di am nodi phenyl sulfone,
4,4' -di am no- di phenyl ether, 1,5-di am nonapht hal ene,
3, 3" -di nmet hyl -4, 4' -di am nobi phenyl, 3, 4'-di am nodi phenyl ether,

3, 3" -di ami .

339 o nRRURRARARAE acth et O SRSRRANINEPANE for o preption of g

sul fone, 5 bplsqmldesamdmgmﬂmamﬁmemMa;e also3ntindédlinathe pegsaeinwentibenzene,
1, 3-bi s(3-ar ne- ph b 7-di f .

3. 9 bi o(4- AT ORHLRGPPER BPER Gostain G0 o FBS, Gl DK o ol ey is

4, 4- bi 5( 4- argEveans eeK i b}hiﬁh@ié hydfogen, thabistb 84y those which consist exclusively

chI or o-4, 4' -di am nopi phenyl

2,2 -di (§1I 0% %cﬂptméls&#rkplmcﬁﬂﬁm%wybl phenyl ,
3, 3" -di net hoxy- 4 BReton xﬂa}ﬂbe pripated using methods that are known

phenylenelsopropgﬁ gene bi sani |1 ne,
-(1,3-p Mapm@@mm artiands mmﬂspm of the igvention provides a method of

b 4-(4-

2I ;l[DI SE 3- ?4%%%ﬂgﬁoé&{ﬂﬁ%%ﬂ%%%f@%%%pane 2,2 bis[3-am no-

4- et Byl phenyl ] h%fﬂohanapf Fﬁﬁmn&lallewith;]lacxg(aﬂe mﬂmﬁ]ﬁtayh?lbgmbldeﬁvmwpane,
2,2 -bi 4-(4-am no tri u t en he exaf | uor opr.ppane,

5ol b TS Spbb HEF TR B PSS S ARSI bR 0 AR
2-trifluor Opmtésse@tm)ddhmmrtawk d&rest, polfinerisafion of pﬁe-ﬁﬁ@haf hiéﬁé@&lsnh&eyl The

group J may be d| valent, tri vaI ent or tetravalent. Wien J is divalent, it
serves to | FHRtst he qostibilingof, polyapr-anglogong  aeaction) of mepqlivel photgadivEvel y of

the groups déﬁvaﬁpesl\gmﬂﬁm%&,ﬂﬂmﬁﬁ ymeR! eci ated that when J is a dival ent
group, the nononer unit of chit forms a part is not linked to a side

chain group B4. Berethejdireet mlmmu@ntmﬁmoaowt@dﬂhqaommomm fitstly ser ves

to lin the r%gggrg Haﬁ]% ﬁ.lx+m "ml | si de
chai n lg;lroup reé’ ec % fie | ggbfl)r&é TRY re[% ?ﬂ@f&#ﬁﬁ&&ﬂftﬁggc \?}ésm@pol yner
conprises | mﬂ:sequlanﬂy Eﬁedtedmfa mumtrknomperss-elmnibnﬂlengﬂmnde 0ﬁUé/htadgmomp J,

.or heat or by the action of radical or ionic catalysts. Potassium peroxodisulfate,

-

dibenzoyl peroxide, azobisisobutyronitrile or di-zerz-butyl peroxide are examples of

.radical initiators. Ionic catalysts are alkali-organié compounds such as phenyllithium

20  or naphthylsodium or Lewis acids such as BF3, AlCl3, SnCl3 or TiCly. The monomers
‘can be polymerised in solution, suspension, emulsion or substance.

In the second process a polymer of formula I can also be produced in a
polymer-analogous reaction from a pre-finished functional polymer and a suitabie
functionalised photoactive derivative. Many known processes such as, for example,

25  esterification, trans-esterification, amidation or the etherification are suitable for
polymer-analogous reactions.

Acrylate, methacrylate and styrene polymers typically have a molecular weight
Mw of from 1 000 to 5 000 000, preferably from 5 000 to 2 000 000, and especially
from 10 000 to 1 000 000.



preferably | ess than'50 % and especially |less than 30 % Mnonmer units M
conprising a trivalent group J are preferred. 25 The buil ding bl ocks of
the formuilgapehdes | X and XI are amc acid groupings or g&,ﬁpﬁﬁ;’ﬁ%sester
groupi ngs (1.e. carboxam de-carboxylic acid groupings or

car boxam de- carboxylic acid ester groupings) which on the one hand may
occur as a result of inconplete imdisation in the polyimde chain. On the
ot her hand, polynmers that consist only of building blocks of fornulae VII,

L i & P B £ o e S AR

the polyi msesiatcowitl Gﬂtﬁﬁwhmdtlitﬁlsl ,imnratsim;alam é@i:ﬁmt.im@.?d]f(@%)lthe

present inventi,on t hos rs ich contain groups of formulae VII,

X or X, p@el%mgjr?&éﬁw@meg?&éﬁgﬁép %@’\é% n which Gis hydrogen, that is to

say those which F&”éia’%%plé?xﬁieuﬁbly@dnﬁensﬁti&ﬁ redetiof Ofok &hE SePRatidiClofafkC aci d
0

groups. The polynmers of the invention may be prepared using nethods that
are knoén pdiyamnipaeidsis eatried ewt in-sojutien in @ nolay aprodis BEANiG sYfvent, Bichiane

i nvention provi 0 5158@” of _f qF - ) as
defi ned aboﬁg?ﬁ%og&%‘gmg{wkgr Ml WW@?@?% eo,r Wﬁ?f‘yét e and
styrene derfort@irhide. Inkfost eases pqfiinolag anomesof the didnhydride dnd the diamindare n
principle according to two different rogesses. ln.additiqn to, the direct
Dol yrmer | a6, (B 1 1 3510 RO BB Pt DR oo LS St o SRS | o
pol yner - anahoaRuulaPWeight T (RS pdlpmer, iti€pdabiBleFacthhifrpdie td Y@ dnvd@Resdiok h
functional polyners. For the direct tpo ynerisation, the nononers and the

cononof@r s sless{hangqichiomefrip r apeid fs R oA tae WPy GFMPORETISNER Vo cRddi 2
component S .p i AR bififoidl ih i B YPERarbSry R URGRIALIYAL LPGIRE |1 3

manner known per se unds e influence o g eat or by the,
action of rfarn ofik momoarine cExsenmi¢s aftsych monefundtignalrompeurtisane maleic acidii benzoyl

per oxi de,  azab} .S RRMING 80k bl Gidd! afflind Ghd s8'thY 'mPHEEbHSs AUfiedREP! €5 Of

preferably at a temperature of less than 100 °C. )

15 The cyclisation of the polyamic acids to form the polyimides can be carried
out by heating, that is to say by condensation with removal of water or by other
imidisation reactions with reagents. When camried out purely thermally, the
imidisation of the polyamic acids is not always complete, that is to say the resulting
polyimides may still contain proportions of polyamic acid. The imidisation reactions

20  are generally carried out at a temperature of from 60 to 250 °C, but preferably at less
than 200 °C. In order to achieve imidisation at rather lower temperatures there are
additionally mixed into the reaction mixture reagents that facilitate the removal of
water. Such reagents are, for example, mixtures consisting of acid anhydrides, such as
acetic acid anhydride, propionic acid anhydride, phthalic acid anhydride,

25  trifluoroacetic acid anhydride, and tertiary amines, such as triethylamine,
trimethylamine, tributylamine, pyridine, N,N-dimethylaniline, Intidine, collidine efc..
The amount of reagents used in that case is preferably at least two equivalents of
amine and four equivalents of acid anhydride per equivalent of polyamic acid to be

condensed.
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radical .initiators. lonic catalysts are alkali-organic conpounds such as
phenyl it hi um 20 or napht hyl sodi um or Lewi s acids such as BF3, AICl3, SnCl3
or TiCld. Thedipmesers can be polynerised in solution, su P k788

enul sion or substance. In the second process a polynmer of formula | can

al so be produced in a polyner-anal ogous reaction froma pre-finished
functional polynmer and a suitable functionalised photoactive derivative.
Many known processes such as, for exanple, 25 esterification

trans-esterificat i, mﬁdﬂa‘iﬁ%'r%ueﬂ& chd'Be %Injﬁ* t GEoreO0 &fe‘?na'ﬁ%kaéﬁﬁf e s

pol ymer - anal ogous reacti ons Acr¥d ate, 1acr Fate and styre
typi cal | y hawapphbeation &ra supporteThehiatt IBpmfenedmemd])SwheﬂﬂﬁQﬂlylmlde

preferably fr.om5.00 and e from10 000 to 1 000
000. -24 WO d&ﬂt}‘*ﬁ&%&ﬁéﬁ}’éﬁﬁ@%@fﬁ@ 9’5‘& a‘a‘t‘,2 ds and pol yi m des of the

present invention ma)pom:rﬁéeaaﬁisedldl theogulyifrides C@f hﬂetﬁrekdm\liﬁvdiiﬁbﬁlm&e aguch as
t hose descrihed i.n Pl ast. &199?{%{ ég es, fundanental s and
appl i cat |§)ns)mmPﬂF VESEaTHY| §,ng ¢h dpors prefsrabiy, 8.05 to

preparation afgty én[)@, )@ghg &@134 Tguﬂn ghol ar

aprotic orgagl C és]q?er l‘:suc Y- b(ﬁfn;g/ lflln CZ(lla’sfdé\l rre’{ﬁy acetam de,

N- et hyl pyr solticko bentginingy, d\boiymt hya codcentrmivndst. 0.5 §/100 %] for ste viseogitynar! ar

anounts of t i anh nd t d| am.,ne are used, that is to say one

ani no group gﬁrg ﬁ‘f{n&g‘yb? qne;as SQI¥eYosi red to stabilise the

nol ecul ar wei ght Qhe tgdyagiit VaERl ,chsuhsloi polpindidd @hhias dfhide gfesaﬁszﬁvéﬁoﬁdd an
e

excess or 10 a | ess-than-stoichionetdc anount of one of t two conponents
or to adtf a Prferahly eentais feam 2 &0 Taonamer Haits, stneriglly from T Myl i ¢ aci d

rrméﬂg?m?.r Ioggl Oz:olr?ggltgﬁgss %@féw]c sellﬁgg‘aam nhygili) ?Aﬁ Saﬁlt hae?b%bamtadmng
anhydri de, aNstr@ﬁe@bmaﬁbeFﬂ@edrte&hﬂmhmﬂsoﬁ&pmmhwm ordergbdmpivivg at a
tenmperature EIe Jdﬁ§s§ont Me 1)98«1%1’ to a substrate. Suitable silane-containing compounds are

' described in Plast. Eng. 36 (1996) (Polyimides, fundamentals and applications).

15  Suitable epoxy-containing crosslinking agents include 4;4'-methylenebis-
(N,N-diglycidylaniline), trimethylolpropane triglycidyl ether, benzene-1,2,4,5-tetra-
carboxylic acid 1,2:4,5-N,N'-diglycidyldiimide, polyethylene glycol diglycidyl ether,
N,N-diglycidylcyclohexylamine and the like.

Further additives such a photosensitiser, a photoradical generator and/or a

20  cationic photoinitiator may also be added to the polymers of the invention. Suitable
photoactive additives include 2,2-dimethoxyphenylethanone, a mixture of
diphenylmethanone and N, N-dimethylbenzenamine or ethyl-4-(dimethylamino)-
benzoate, xanthone, thioxanthone, Irgacure™ 184, 369, 500, 651 and 907 (Ciba),
Michler’s ketone, triaryl sulfonium salt and the like.

25 The polymers according to the invention may be used alone or in combination
with other polymers, oligomers, monomers, photoactive polymers, photoactive
oligomers and/or photoactive monomers, depending up on the application to which the
polymer layer is to be put. It will therefore be appreciated that by varying the
composition of the polymer layer it is possible to control properties such as an
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15 The cyclisation of the polyamc acids to formthe polyi mdes can be
carried out by heating, that is to say by condensation with renoval of
wat er or &Y%@W?s i mdisation reactions with reagents. \Wen carried out
purely th f the imidisation of the polyanic aci dsPFYERMVO6ZES, 5y s
conplete, that is to say the resulting polyimdes may still contain
proportions of polyamc acid. The imdisation reactions 20 are generally
carried out at a tenperature of from60 to 250 C, but preferably at |ess
than 200 C. .In order..to achieye i.mdisatiqn.at rather |ower tenperatures
there are Hiiﬂ}f’ﬁgﬁ‘? i3 ﬁ%‘*’?‘h‘ﬂfa&%‘ﬁ%&% Bﬁqﬁe&%%gfé%&F at
facilitate i @. water. Such reagents are, for exanple, mxtures
consi sting of acid anhydrides, ,such, as aag%tic aci d anhydri de, propionic

aci d anhydride, PR lRyersamey B avadily qrepaed fiom thgnalymersiof the imesashydr i de,
and tertiaryyaifidiemd Shid a8pect bf e vedlibi Brovidet ia ﬁﬁérﬂﬂ}é?%ﬁxénbgﬁggtayl ani ne,

pyridine, N,N dinethylaniline, lutidine, collidine etc.. nt of

reagent $ uspelymsr adeonding:to hg prespnbinyentionyin grerose-divked foomeThe polyment leyesf ami ne

df i f ' ' ' . L ) idt
e condenalpratalybrskarily pBORE e SR fladtk Besthiinlo B ARGL AT O, Can
be carri ed astppoet axeafier aulytisnidisdtionestep whikly nedyt e nevegsarns arosslinkting thesupport .
The | att iant i fd ial l.y when the.palyim ' ti
g e L R e e P e
pol yi m des @f virjiehedipsotioh of uriefiation abdivie: 66 anfiei wikthih thé polyirRe 05 lsg iU
g.

preferably in range_of_ 0.05 tq 10, dL/ nog.e preferably. Q.05 tg
Her ei n 10t heconfollmE the djrechion; o Mi"t}"n:gf the; LP@'IFQMF%SCGe]E@‘-n#nE’HI og

Measuring aspnadiidd @it BPSEIEKVEY drradiRlgysPREifik @E@O&Ofsme bRe? Mayef it0is5 9/ 100
m for its viscosity att 30 C using N-nethyl-2 pyrrolidone as solvent. The.
pol yami ¢ acpassibledp aligoveryspsaife treions of the layertané pprvidsclayers witha defined 10
preferably goRd Qidh ThETrenhforrafidif BIQHRE Hhe SoiyRePRELAy the bfodBsdet © 200.
cross-linking. )
15 It will be appreciated that the polymer layers of the present invention can also

be used as orientation layers for liquid crystals and a preferred embodiment of the

- third aspect of the invention provides an orientation layer comprising one or more
polymers according to the invention in a cross-linked form. Such orientation layers
~ can be used in the manufacture of optical constructional elements, preferably in the

20  production of hybrid layer elements.

The orientation layers are suitably prepared from a solution of the polymer
material. The polymer solution is applied to a support optionally coated with an
electrode (for example a glass plate coated with indium~tin oxide (ITO)) by a spin
coating process, to produce homogeneous layers of 0.05 to 50 um thickness. The

25  resulting layer is imidised, if required, and may then be selectively orientated by
irradiation with a high-pressure mercury vapour lamp, a xenon lamp or a pulsed UV
laser, using a polariser and optionally a mask for creating images of structures. The
irradiation time is dependent upon the output of the individual lamps and can vary
from a few seconds to several hours. The cross-linking reaction can also be carried
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Addi tives such as silane-containing conpounds and epoxy-contai ni ng
crosslinking agents may be added to the polyners of the invention in order

to i nprove esion of the polynmer to a substrate. Su }?
si | ane-cont‘ﬁ’ﬁ?‘r@g%orrpound-s: are described in Plast. Eng. ggix k@’é"éﬁ’”

(Pol yi mi des, fundamentals and applications). 15 Suitabl e epoxy-containing
crosslinking agents include 4,4 -nethylenebis- (N Ndiglycidylaniline),
trimethylol propane triglycidyl ether, benzene-1,2,4,5-tetra- carboxylic

1ol o 0 4T B K S8k i ™
pEotosensitltﬁefmssﬂxmﬁtﬁ)ﬁﬂngaba@mﬁmor i’indlor af Zﬁ cationic "
toinitiat ! t Sui t
ghafmﬂ odal 1Y yaLBe mprerde :‘ uﬁing wcgae ﬁ%&@?%ﬁgﬁ]ﬁ?%ﬁ; @f) °

belr[:zoa%/e xﬁ?gf)ar?e th?%xantaﬂgir.]e Irgaﬁ%&?ﬂewmﬁﬁ 8 lés0 elG??L and 907

(Giba), 5M deyenas welkas wstructured pd pptine] elements aed mpki-layersysterss. The
|
pol ymers accolyng ehﬁ)o 't%‘f%élﬂﬁﬂi rgt,bgf toa@r[ @rgﬁpké‘aﬁ%%&dgat{r' on

wi th ot her poI yner s, I gomer s, nonol ynmers oactive
ol i goners amtbbtro-opimﬂdaube Cemprsigrenesor memulymgsupcordlngh@mpﬁﬂst aspteton to

which th I I iS i i b t ed
hat by var e TrRstioh S sy Fk ToPiThe Sesfornmit stioet By SomBRe g (o
control propemtdne tayetsC Thesr €udh of £ o&‘&tﬁﬁdﬁl&ﬁ%nﬁ@'ﬁbﬁiﬁﬁé&ﬁ}&&m repibiged

pretilt_angle,. good surp{)c?ce wetting, high voltage holding ratio, a specific
anchorl el‘?gii’%‘ °P'ayers may be readily prepared fromthe

pol ymers of the phes@fntion RMRMNdvP Be Afdskribed f%lfﬂjréﬁﬂéﬁ&:t tcPfhe! fBoWHEEASH-ON

provides a pol ymer layer conprising a 5 ymer according to the present
i nvention | dimifing gxamples, ke whicky kg rapresepis| t?lﬁfsiassaty@pera@rw frepragents eepar ed

by appl yi ng AREHNe HRIENARhYIERShE REAEH fithed,  rbftEschB R sb@Bpil Bhase, pdi
'- represents the polydispersity index and p represents the number of repeating units in
15  the polymer. Relative molecular weights were determined by gel permeation
chromatography (GPC) at 35°C using THF as solvent with polystyrene added.
Variations of these examples falling within the scope of the present invention will be

apparent to a person skilled in the art.
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a support and, after any imdisation step which may be necessary, ] )
crosslinking the polynmer or polynmer mxture by irradiation with linearly
pol ari sed g4 It is possible to vary the direction o ientation and
the tilt a‘#%?@"{ﬁﬁ hin the polynmer |layer by 10 controlli n&c&#ﬁ@?q@cti on of
irradiation of the linearly polarised light. It will be appreciated that
by selectively irradiating specific regions of the polyner layer it is
possible to align very specific regions of the |layer and provide |ayers
with a defigﬁg Epgle of tilt. This orientation and tilt is retained in the
pol ymer | ay he process of cross-linking. 15 1t will be appreciated
that the polgxambledlayers of the present invention can also be used as
orientation_layers for_ljaqyigd 2 and a preferred enbodi pent of the
Frepars L A St 0 f&ing one

or_more  PoLiggibdy kRt Abvini ekt ol e BERBII BRELHIRYM  Such
orientationTayers can _be used I'n the nanufacture of optica

const ruck i ogatbomylllnmethyviethylenedr ably in the 20 production of hybrid |ayer
el ements. The orientation |layers are suitably prepared froma sol ution of

the polynmer material. The polynmer solution is applied to a support
optionally coated wth_an el e(’%rode (for exanple a glass plate coated with

indiumtin oxide (ITC))SJ a In tin bC&ss, to produce honpbgeneous
| ayers of 0.05 to SO@WM%M lleyRr_is [mdised, if
requi red, and may then be se tively ori ek ‘

adhayion with a

hi gh- pressure nercur K X a- pul sed VY aser,
using a polariser antd/ophionally a mask for creating i mages of structures.
The irradiation tine{is%ependent upon the output of the individual |anps
and can vary froma f¥ seconds to several hours. The cross-1inking
reaction can also be carried -27 WO 01/07495 PCT/ EPOO/ 06788 out by
irradiation using filters that, for exanple, only allow the radiation
suitable for thA oixtes- bf kithg (.88t mmol) GEExS{4(Bmuetiyixycarbonylvinyl)-

10  benzoyloxy}-2-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyJoxyhexylJbenzoic
acid 11-(2-methylacryloyloxy)undecyl ester and 132 mg (0.008 mmol)
0.0/ -azoisobutyronitrile (AIBN) in 4.0 ml dry tetrahydrofuran (THF) was degassed in
a sealable tube. The tube was then sealed under argon and stirred at 60 °C for 17 h.
The resulting polymer was diluted with 2.0 ml THF, precipitated into 350 ml diethyl

15  ether and collected. The polymer was reprecipitated from THF (5.0 mI) into 400 ml
methanol to yield 0.35 g (52%)] Poly-{1-[11-[5-[4-[(E)-2-methoxycarbonylvinyl]-
benzoyloxy]-2-[6-[2-methoxy-(E)-4-(methoxycarbonylvinyl)phenoxyjoxyhexyl}-
benzoyloxyundecyloxycarbonyl}-1-methylethylene as a solid; Mp= 7.4 x 104,
pdi=2.12, Tg=50.2 °C, cLp. N/) 68.1 °C.

20 The (&, E)-5-[4-(2-methoxycarbonylvinyl)benzoyloxyl-2- [6-[2-methoxy-4-
-(methoxycarbonylvinyl)phenoxyjoxyhexyl])benzoic acid 11-(2-methylacryloyloxy)-

. undecy! ester used as starting material was prepared in accordance with the following

procedure:
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It. wll .be appreciated that the polynmer |layers of the invention may be used
in the production of optical or electro-optical devices having at |east
one orienta&hﬁ@ 7?!)slayer as well as unstructured and structured optica

el ements an (PS5 ayer systems. A further enmbodiment of tHEERAVOETS8spect
of the invention provides an optical or electro-optical device conprising
one or nore polyners accordlng to the first aspect of the invention in
cross-linked form The electro-optical devices nay conprise nore than one
| ayers. The o he, orlen}atlon Ia er contain one or nore

regions 10 of=4 uRAAT cpnage acid methveeller; nvention will now be
described with reference to the foll ow ng non- limting exanples in which
Tg represents the glass tenperature, Cre resents the crystalline phase, N

represents the nematic phase, | repres | sptropi c phase, pd
represents the polydispersity index a nts the nunber of
repeating units in 15 the polyner. Relative nole ar wei ghts were
determ ned by gel permeation chromatography (GPC) at 35C using THE as
solvent with polystyrene added. Variations of these exanples falling
within thg scope oiobfge(easeﬁam) &y&ﬁg dde%reﬁi&%i@&ﬂn fomﬁl ﬁﬁfeﬁ@n
skilled in the art 28 WO _01/07495 PCT/ EPOOQ/ 06788 es Exanpl e

Preparati on ofodi-§g(6%2 pmal) L(wttpﬂ‘[a(@mmethyl]mwenylphosphorane were added
met hoxvcar bon ﬂohbﬁﬁi
et hoxv- (E) - 4- ?-ereté%ngcar Vi nvﬁlehﬁln T%l& ogn“z%sv oxfﬁ un%‘ecvﬁn%)xv- 5

car bonyl | - | - ntolvene.chfisr 138nb]at @oam t@:lperatumth@ pmduct was collected by filtration and
was digest in 100 ml isopropy! alcohol at reflux temperature for 1 hour. The solid was

10 then filtered off at 0 °C, dried overnight at 45 °C under vacuum, resulting in 8.9 g
(65%) (E)-4-carboxyl cinnamic acid methyl ester as white powder.

tion of 2-methyl lic acid 11-bromoundecyl ester

&/~\/~V/\v/\v/\v/\ojin/
15

19.2 g (76.4 mmol) 11-bromo-1-undecanol, 7.2 g (84.1 mmol) methacrylic

acid and 1.03 g (8.4 mmol) 4-dimethylaminopyridine were dissolved in 157 ml
dichloromethane. The solution was subsequently cooled to 0 °C and then a solution of

20 17.4 g (84.2 mmol) dicyclohexylcarbodiimide in 80 ml dichloromethane was added
dropwise at 0 °C over a period of 45 minutes. The reaction mixture was allowed to

warm to room temperature, stirred for 19 hours and filtered. The filtrate was
concentrated by evaporation. The residue was purified by chromatography using a

silica gel column (170 g) and toluene as eluant to give 19.3 g (98.4%) 2-methylacrylic

25  acid 11-bromoundecy! ester.
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O tpl A mxture of 0.70 g (0.80 nmol). (EE)-5-[4-(2-nmethoxycarbonyl vi.nyl) 10
benzoyl oxy] - 2-[ 6-[ 2- met hoxy- 4- ( met hoxycar bonyl vi nyl ) phenoxy] oxyhexyl ] benzoi
¢ acid 1}y A/Rishy! acryl oyl oxy)undecyl ester and 1.32 ngctrfpfit@zesno! )

a.a' -azoi sobutyronitrile (AIBN) in 4.0 M dry tetrahydrofuran (THF) was
degassed in a seal able tube. The tube was then seal ed under argon and
stirred at 60 C for 17 h. The resulting polyner was diluted with 2.0 ni
THF, precipitated into 350 m diethyl 15 ether and collected. The pol ymer
was reprecipitat  ( [0S ! ) jeld 0.35 g
(52%] jmo.ﬁc_,. Lya JiecpesYelr
benzoyl oxyj -2-[6-[ 2- nethoxy (E) 4- (nethoxycarbonyIV|nyl)phenoxy] oxyhexyl ] -
benzoyloxy]undecyloxycarbonyl -nmet hyl ethyl ene as agolid; M = 7.4 x 104,
pdi = 2.12, Tg = 50.2 C, cl.
(EE) - 5-[ 4- (2 met hoxycar bony
- (met hoxycar bonyl vi nyl ) phen
11- ( 2rmet hyl acryl oyl oxy) - und ﬁ ester used as starting naterial was
prepared in accordance with the following procedure: - 29 WO 01/07495

PCT/ EPOOr 06788 Preparation of (E)-4-carboxvlcinnamc acid nmethyl ester HO

\10}) %O t5(c))l uoeﬁem%ﬂ@ &% rmﬁ gS za; éé/nzgnzal &Iehavsdguspw‘a.rd%ddl s%)l ved in
[ (met hoxy capQaintile gAYyl (54. ofmm) phegiakdiceR[SEDRndédane(1, 55 ngm%)t : on was
ol uene.

slightly exothermc. The thick suspension was diluted wth 50

After 18 h werer gidad deoRydse PYATca Pﬁ@‘b%dgm The reagtion tasPeFatyTE (YaS; on and
allowed to rise to 40 °C. The reaction mixture was cooled to room temperature and

19.3 g (60.4 mmol) 2-methacrylic acid 11-bromoundecyl ester was added and the
10  resulting mixture was then reflux for 17.5 hours. The reaction mixture was cooled and
then extracted using diethyl ether and water; the diethyl ether was washed firstly with
water, then with 1IN sulfuric acid and finally with water, dried over sodium sulfate,
filtered and concentrated by rotary evaporation. The residue was recrystallised twice,
firstly form a mixture of ethyl acetate (17 ml) and hexane (100 ml) and secondly form
15  a mixture of fert-butyl methyl ether (50 ml) and hexane (100 ml) to give 17.1 g (79%)
2,5-dihydroxybenzoic acid 11-(2-methylacryloyloxy) ester as white crystals.

y
oxyhexyl])ben20|c acid

-31-
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was digest in 100 m isopropyl alcohol at reflux tenperature for 1 hour.
The soli'd was 10 then filtered off at O C, dried overnight at 45 C under
vacuum res n 89g (659 (E)-4-carboxyl cinnamc j | ester
as white pd&ggwﬂﬂEéeparation of 2-methylacrvlic acid 11- brgﬁg&h egv ester
er o 15 19.2 g (76.4 mol) 11-brono-I|-undecanol ,»-7.2 g (84.1 mmol)
nmet hacrylic acid and 1.03 g (8.4 mmol ) 4- dlnethylanlnopyrldlne wer e
di ssolved in 157 m  dichl oronmet hane. The sol uti on was subsequently cool ed
to 0O C and then a solution of 20 17.4 g (84.2 mmol)
di cycl ohexyl carbodiinmide in 80 n dichioronethane was added dropwi se at O
C over a peri Opfepira Thid Coxtve: einyBbérmos eldxtibenzofy mt o
room tenperature 19
concentrat ed HagiklizZomgthylacrvioy) e 20 S purlfled by chronat ogr aphy
using a silica gel colunn (170 g) and toluene as eluant to give 19.3 g
(98.4% 2-nethylacrylic 25 acid 11-bronoundecyl ester. - _30 WO 01/07495
PCTI ."EP00106788 . Preparation oft hydr oxybenzoi ¢ acid 1-(2
€}L5\8/%6/gvﬁ§$4fdéLWé

met hyl acryl ovl oxy) undecvl ester 0 . .
2, 5-di hydr oxybenzoic acid was s nded in 55 mM acetonitrile. 8. 24 m
(54.9 mmol ) 1, 8-di azabi cycl o[ 5. 4.10) undec-7-ene(1,5-5) (DBU were added

dropwi se over a period of 10 es. The reaction tenperature was all owed
torise to 40 C. The reaction xture was cooled to roomtenperature and
19.3 g (60.4 mmvol ) 2-nethacryl acid 11- bronoundecyl ester was added and
the 10 resulting m xture was t reflux for 17.5 hours. The reaction

m xture was cooled and then exjracted using d| et hyl ether and water; the
di et hyl ether was washed firstffy with

o] o]

5 I

4.76 g (12.1 mmol) 2,5-dihydroxybenzoic acid 11-(2-methylacryloyloxy)ester,
. 250¢g (12.1 mmol) (E')-4-carboxy1cinnamjc acid methyl ester and 0.37 g (3.0 mmol)
4-dimethylaminopyridine were dissolved in 30 ml of dichloromethane. A suspension
10 of 232 g (12.1 mmol) N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride
and 25 ml dichloromethane were added dropwise over a period of 1 hour. After 1.5
hour at room temperature the reaction mixture was extracted using dichloromethane
and water; the dichloromethane was washed repeatedly with water, dried over sodium
sulfate, filtered and concentrated by rotary evaporation. The residue was purified by
15 chromatography using a silica gel column (240 g) using cyclohexane:ethyl acetate
(9:1) as eluant to give 6.1 g (87%) (E)-2-hydroxy-5-[4-(2-methoxycarbonylvinyl)-
benzoyloxyJbenzoic acid 11-(2-methylacryloyloxy)undecyi ester as white powder,

m.p. =51 °C. |
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water, then with INsulfuric acid and finally with water, dried over sodium
sulfate, filtered and concentrated by rotary evaporation. The resi due was
recrystallised twice, firstly forma mxture of ethyl acetat 17 mM) and
hexane (1¥®W%4%3nd secondly form 15 a mixture of tert-bfﬂ'/F B¥1 et her
(50 m) and hexane (100 m) to give 17.1 g (79% 2, 5-di hydr oxybenzoi c acid
| 1- (2- net hyl acryl oyl oxy) ester as white crystals. - 31 WO 01/07495

PCT/ EPOO/ 06788 Preparation of (E}-2 Hydroxv-5-[4-(2
aC|d 2-net hyl | oyl oxy) undecvl

cotor 1\ rpmaintotdidaiver

ester H \ CreX¥g=2-Ich pippamic ecid methyl gster y henzoi ¢ aci d

| 1- (2- net hyl acryl oyl oxy) ester, 2.50 g (12.1 nnDI) (E) - 4- car boxyl ci nnam ¢
acid nethyl ester and 0.37 g (3.0 nnDI) 4- di met hyl am nopyri di ne were
dissolved in 30 m of dichloronmethane/ A suspension 10 of 2.32g (12.1 mmol)
N- ( 3-di net hyl am nopropyl) N -ethyl carDgdii m de hydrochl oride and 25 m

di chl or onet hane were added dropmﬁsehc, pere od of 1 hour. After 1.5
hour at roomtenperature the reaction was extracted using

di chl oronet hane and water, the dichl oronet han®¥ was washed repeatedly with
water, dried over sodium sulfate, filtered and concentrated by rotary
evaporatlon The resi due was purified b§?:5 chromat ography using a silica

gel col &m (240 2f gy8ildgnely ef hckhydrosi-Bymethaxyeinnamic (agid|wag dissalvadnin t o gi ve

aci 0 11- (o, WP PLINGIAY st (ol et O REATLTAT bt s spanPie, ) (e ©

32 solutlon was heated at reflux for 2 hours The majority of the methanol (about 150 ml)
was removed by distillation and the remaining residue was poured into 500 m! of

ice-water thereby to effect precipitation of the ester, which was then purified by
10  suction filtration and washed firstly with cold water, then with a small amount of cold
saturated sodium bicarbonate solution and finally with cold water and dried at 50 °C
under a water-jet vacuum. The product was then purified by chromatography using
silica gel (250 g) using dichloromethane:diethyl ether (19:1) as eluant to give 21.78 g
of (E)—4—hydroxy-3-methoj:ycinnamic acid methy] ester in theé form of a light-yellow

15 oil.
arati -4-(6-Hydroxyhexylo -3- oxyci ic aci les
/
0
H°\__/_\_/°—%-:>_\\_(°
20 3.92 ml (25.2 mmol) of 1,6-hexanediol vinyl ether were added to a solution of

5.0 g (24.0 mmol) of (E)-4-hydroxy-3-methoxycinnamic acid methyl ester and 6.61 g
(25.2 mmol) of triphenylphosphine in 150 ml of tetrahydrofuran. The colourless
solution was subsequently cooled to 0 °C and then 11.5 ml (25.3 mmol) of a 40%
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WO 01/ 07495 PCT/ EPOO/ 06788 Per paration of (El-4-Hydroxv-3-mnmethoxvci nnam c
acid methyl ester 0 HOO 05 25 g (0.13 nol) of

(E) - 4- hydr oxy- 3- net hoxyci nnam ¢ acid was dissolved in 180 of net hanol ,
and 5 m of¥ %8H%7é?ﬁrat ed sulfuric acid was addedthereto. ?ﬁE’EPg%q 6788 on was
heated at reflux for 2 hours. The majority of the nethanol (about 150 m)
was renoved by distillation and the remaini ng resi due was poured into 500
m of ice-water thereby to effect precipitation of the ester, which was
then purified bg 10 suction filtration and washed firstly with cold wat er ,

then with a seliien aferedicardpxylia aid disthy} exterdn dolusnevere eddesdh Ampwissdharetoon and
finally with tl‘fa}ll% The
product was the ad%url f |f33r£gmqfehronat ograg’ﬁyLélEJHs;s'l%Huéll gvaehgfélré/a?g%%r usi ng
di chl or onet h&fienitutes 4tyd °(émhrbthe(1f&'235 hemelat:mmn tempgram'e2ﬂ507ﬁl gfmoihanol

|( F)g hf- Cg?{ 8\)I(vy (i% ¢ hox(é?clgg%ang?ﬁces %ﬁiﬁﬂgg&t:lg %vere en addgd %Ohﬁl reactlon solution

t EZ- 446- Hvdr ey BRxoixeire lwad émehqwslsmm qha%atuaﬁtzﬁuhu@s&aﬁrmmpem%a-
\'' o 0- 20 3.92 m §25 2 mpol) of 1, 6-hexanediol vin et her were added to

a sol uti on ofsisg gthy ecztatﬂanﬁmatfr &he(qﬂasdxmtamyvash Wﬁbﬂy&@ﬂﬁﬁ%ﬁ@ml d
met hyl estery &%o%ﬁé %o %fid Qﬁmtéahﬂi‘:éd%{%cﬁﬂﬁsahﬁ% ﬂo‘ig c{ified"f
OUI’ es SO coo

t et rahydrof uran ut I on was subsequen
and then 11. bverl m@@&smmmdfa)te,oﬁltaedlwd congéntimdOty (e?d}ﬁﬁ'aﬁlﬁl' /'HRGHsﬁIﬁiQB

ol ut i on of A0k Sk Bl 6 @bt G ShiNeriBY Shink Bicd b0 W5 Lnf RS
10  :ethyl acetate (1:1) as eluant. Recrystallisation from ethyl acetate:hexane (3:5) gave

6.13 g of 4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester.

aration of (E. F)-5-[4-(2-M xycarbonylvinylbenzovloxv]-2-[6-[2-methoxv-4-

ethox bonvivinylphenoxvloxvhexyllbenzoic _acid 11-(2-methvlacrvioviox

15  undecyl ester

o]
\ o

_ OH—Q_{QONOQMO—

/u\"/o\/\/\/\/\/\o
o]

1.24 g (2.13 mmol) (E)-2-hydroxy-5-[4-(2-methoxycarbonylvinyl)benzoyl-

20  oxylbenzoic acid . 11-(2-methylacryloyloxy)undecyl ester, 0.66 g (2.13 mmol)
4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester and 0.59 g (2.24 mmol)

of triphenylphosphine in 20 ml of ietrahydrofman. The colourless solution was
subsequently cooled to 0°C' and 0.98 ml (2.15 mmol) of a 40% solution of
azodicarboxylic acid diethyl ester in toluene was added dropwise thereto over a period

25  of 10 minutes. The mixture was subsequently allowed to react for 3 hours at 0 °C. The
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over a period of 30 mnutes. The m xture was subsequently allowed to react.
first for 30 mnutes at O C and then for 22.5 hours at roomtenperature.
150 m of wEbhegs! and 10 drops of concentrated sul furi ‘l\’c"i@i??o/ e then
added to the reaction solution 5 and the m xture was stirre 0 .5 hours.
The reaction mxture was then extracted using ethyl acetate and water. The
ethyl acetate was washed with a saturated sodium bicarbonate solution and
r epeat edl y wi th saturated sodiumchloride solution, dried over nagnesium

\?v;lsf SLI’GI fi eh&%y cg@&grrne C orratpg%ﬁrﬁgn% usi ngaﬁ% Ica g%?d % %QQLI%I nSSi due

t ol uene 10 phadeydvasaweﬂmde'epeatemy withedatnmated sédiumychioridei sodutionn dfied mvert hy|
acet at e: hexane

: 3:5 6.13 . . .
B (o by o prEas i sted 3of rhinsed in yplime, by, syenorstion. The Jailing,, of
éféfbkﬁt PST;@F“EZ’“W&“SLWX | k’*”%ﬁ“?%‘[ﬁ‘”"?‘“m*me*“‘& o 15
under % esﬁé}a&‘?ﬁ t5}‘/‘610"%(9\"’ th&tgg%é éerrﬁ?ﬁl“)m(E) 2
hydroxy 5 [hf&m% bp&ihmhemﬁf&%ngusﬁgsm?ﬁmmgﬁna%ﬁedel (2

met hyl acryl oyl oxy) undecyl ester, 0.66

4- ( 6- hydr ox yatkst yaceiaie) )n@tﬂ@%}tcﬁonma?nléoagl(aﬁ%) 9§ 1. EB)ed-[4fiimethory-g (2. 24

sor U i on weEORTREPIRIABIAGL bl o mibingRld GHRAY GRS DR R 1 | 20
sol uti on of hmrl]behmh:rdo@d;lk@anahyldcrmovmmwyhcstsms whitepomdearas added

drOp\Mﬁ@ thereto over a period 25 of 10 m nutes. The'm xture was
subsequently allowed to react for 3 hours at 0 C. The

15

This was effected using the procedure according to Example 1 using 0.87 g

(0.89 mmol) (E E)-2,5-di-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyJoxy-
hexylbenzoic acid 11-2-methylacryloyloxyjundecyl ester to give 025 g

20 (30 %) poly-[1-[11-[(E, E)-2,5-di-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxy]-
oxyhexyl]benzoyloxylundecyloxycarbonyl]-1-methylethylene] as hard solid;
M, = 6.9x 104, pdi = 1.95.
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- 34 WD.01/07495 PCT/ EPOO/ 06788 reaction m xture was then partitioned

bet ween ethyl acetate and water; the organic phase was washed repeatedly
with saturated sodium chloride sol uti on, dried over nmgnesiumsulfate,
filtered an¥OBAM%Rd i n volume by evaporation. The resulti RGTEPUSETR: \as
added to a m xture of nmethanol and water (3:2). The resulting solid was 5
separated fromthe solution by filtration and dried overnight at 45 C under
vacuum The solid was purified by col unm chromat ography using silica gel
(150 g) and tol uene ceth acetate (9:1) as eluant to give 1.40 g (75 %
of . (E E)-5-[4-( tho£ E)-Z 5-di-[6~{2-methoxy-4-(methoxycarbonylvinyl)phenoxyjoxy-

car bonyl vi nylh\e?ﬁilfeﬁi’d b ny. noxy) o
xy- hexyl ] benzoli T acid 11 l(zléizan%'%%yl aérgi oy’ﬁmx%r%gé%%g %‘X&fﬁgg Iﬂ%‘%’%
powder. 10 BEwasprepardin agrardanceowith thefoligwipg pfocduré:ZE 2. 5- di - [ 6- f 2- net
oxy-4- (met hoxvcdrrbonv vinvll -
phenoxy]oxyhexvl]benzovlovaundecvloxycarbonyl] 1- neth - el -0 0-- 15 This
was effecsed atut Bork

mmol ) (E E)-
hexyl ] benzoi
(30 %
poly-[I-[11-[(E, E)-2, 5-di-[6-[2-met hoxy-4- (et hoxycar bonyl vi nyl' ) phenoxy] -

oxyhexyl ] benzoyl oxy: undecyl}pxycar bonyl ] -1 net hyl et hyA ene] as-hard solid,;
Mh 6. 9x 104, pdi . PCT PO 78 The

(E, E) 2,5-di -[6-[2 et y ony ]d&y
hexyl]ben20|c acid 11- (2nethy|acry|o xy)undecyl ester used as starting

mat eri al
(o]
| #

10 0.50 g (1.55 mmol) 2,5-dihydroxybenzoic acid 11-(2-methylacryloyloxy)ester,
0.96 g (3.10 mmol) (E)-4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester
and 0.81 ml (3.26 mmol) of tributylphosphine were dissolved in 10 ml of
tetrahydrofuran and 0.82 g (2.10 mmol) of 1,1°-(azodicarbonyl)dipiperidine were
added. The mixture was allowed to react for 1 hour at room temperature. The reaction

15  mixture was then extracted using ethyl acetate and water. The ethyl acetate was

washed repeatedly with saturated sodium chioride solution, dried over magnesium
sulfate, filtered and concentrated by evaporation. The resulting residue was purified
by column chromatography using silica gel (150 g) using toluene:ethyl acetate (85:15)
as cluant to give 0.82 g (59 %) of (E.E)-2,5-di-[6-[2-methoxy-4-(methoxy-
20  carbonylvinyl)phenoxyJoxyhexyl]benzoic acid 11-(2-methylacryloyloxy)undecy! ester

as white powder.

The following compounds were prepared in an analogous manner;
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was prepared in accordance with the follow ng procedure: 5 Preparati.on of .
(L -2.5-di-F6-12-nmethoxv-4-( ethoxvcarbonvl vi n3fthenoxYl ox hexvll benzoic
acid 11-(2-nmet hyl acryl oyl oxv) undecvl ester -o 1 o 0- ~~ =10 0 0 10 0.50 g
(1.55 nnDV§“%@§éﬁihydroxybenzoic aci d 1l - (2-met hyl acryl oYt CEAPPREBR: . 0. 96
g (3.10 mmol) (E)-4-(6-hydroxyhexyl oxy)-3-net hoxyci nnam ¢ aci d net hyl ester
and 0.81 m (3.26 mol) of tributyl phosphine were dissolved in 10 m of
tetrahydrofuran and 0.82 g (2.10 mmol) of 1,1'-(azodicarbonyl)di pi peridi ne

were added. ) I - al d.to react for .1 r . at room
t enmperature.” 5—%@@#@#@3@&%@5@&% °W%P@Vh§g“y9§i ng ethyl acetate
and water. Th%h@ﬁdk&ﬂox@ﬁﬁ@ﬁb&z&ﬁﬁxy]ﬁfeﬁﬂdxi&ﬂﬁﬁ&l@dLlﬁetﬁilbﬂiyﬁé]ur ated sodi um

chloride solution, dried over magnesium sulfate, filtered and concentrated
by evapor at i olMn FHOxGuPEiTRY0 esi due was purified by col um

chromat ogr aph SHOE 1St FE 2k fhl ! : | acetate (85:15)
as eluant to >$°§ztloﬁé§téff§6‘%%6 g%lé?gggigh@&gwgb’%pyhoxy 4- (met hoxy 20
car bony§ vi nyl )phesoxyjoxyhexylsenzoyloxyjumdecylexycdrbohyl]-2-mathyisthplens}l oyl oxy) undecyl
ester as whi er.. The follow ng conpounds were prepared in an

anal ogous mnh@?g%%"g%sﬂ%'oiyom% PCT/ EPOO/ 06788 - Poly-[ 1-[I

1-[(E E)-3,5-di-[6-]2-net hoxy- 4- (net hoxycar bonyl vi nyl )

phenoxy] oxyhexyl ] benzoyl oxy] undecyl oxycar bonyl ] - 1- et hyl et hyl ene]  Mh
=1. 07x105, Example» 90 - Poly-[ 1-[11 .

-[(EA-3, 4-gi snabition SEbOIA VT 1= (sBLD IXNERHLNE) (i ethdbvkarBonvivinyphenoxy]-
phenoxy] oxyhexyl | benzoyl oxy| uhdecyl oxycar bonyl | - I- g e ene
10 oxvhexvl}-2-16-[3(E)-(3-metho butoxyphenvylacrvloyvloxyjg exyllbenzovl-

oxviundecvloxvearbonvl]-1-methvlethylene

O
o]
. o]

15
Following the procedure of Example 1 and using 0.634 g (0.624 mmol) (E,E)-

5-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyloxyhexyl]-2-[6-[3-(3-methoxy-
-4-butoxyphenyl)acryloyloxyJoxyhexylJbenzoic  acid  11-(2-methylacryloyloxy)-
undecyl ester and 1.0 mg (0.0062 mmol) o.c'-azoisobutyronitrile (AIBN) yielded

20 0464 g (73 %) of Poly-{l-[l1-[5-[6-[2—methoky-4(E)-(methoxycarbonylvinyl)-
phenoxyJoxyhexyl]-2-[6-[3(E)-(3-methoxy-4-butoxyphenyDacryloyloxyloxyhexyl]
benzoyloxyJundecyloxycarbonyl]-1-methylethylene] as a solid; My= 1.53x10°,
pdi =2.54, Tg=17.7°C.
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WMnh=3. 59x105, pdi =5. 7 Exanple 3 Preparation of poly-fl-[I11-[S-[6-][2
nmet hoxv- 4( El - (met hoxycar bonvl vi nvd) phenoxy] 10 ox3d
exvll- 2-r 6-iwodfordos- met hoxy- 4- but oxyphenyl ) acr vl ovl oxy] oxvli@f)b}w%gsovl

oxy] undecvl oxvcar bonvl ] -1 -methvl ethylene] -0 O-j:; 15 Fol | owi ng
the procedure of Exanple 1 and using 0.634 g (0.624 mml) (E E)
5-[ 6-[ 2- net hoxy- 4- (et hoxycar bonyl vi nyl ) phenoxy] oxyhexyl ] -2-[6-[ 3- ( 3- net hox

y- -4-but oxyphenyl ) acryl oyl oxy] oxyhexyl ] benzoi c acid |

I - (2-met hyl acryl oyh®x . meh ]
a. g - azoi }s/obutyro%?ltr?ll)(eEg ?r\gd |er e-g 20 0 564 g W B oyhexyl]
Pol y- [ 1- [ 11- P40{{&( ;cha]%ahw wp;a acid - 11-(2-

phenoxy]oxyh

(E) - (3 met hoxy 1"&3’?1"1{’9%’[3&“““? laeét%l‘%yl as gtarting material was prepared in accordance
benzoyl oxy] uwnthctl;dfoidywmg tpoooethjred net hyl et hyl ene] as a solid; M= 1.53x 105,
pdi = 2.%4, Tg =17.7C. -37 WO 01/07495 PCT/ EPOO/ 06788 The (EE) 5-[6-[2
nmet hoxy- (nethoxycarbonyIV|nyl)phenoxy)oxyhexyl]
2-[6-[3-(3-nkie jorflof R 549 s VdigAnEX 5 gXyddbenzoic acid 11-(2-
met hyl acryl oyl oxy)undecyl ester used as start| ng material was prepared in
accordance wth the follow ng procedure: 5

/
o]

_\_/°'©_\\_(°

(o2 2]

10 4.16 g (20.0 mmol) ferulic acid methyl ester was dissolved in 115 ml 2-
butanone. 2.09 ml (22.0 mmol) ~-butyl bromide and 11.06 g (80 mmol) potassium
carbonate were added. The reaction suspension was then heated at reflux temperature
for 20 hours. The reaction mixture was filtered. The filtrate was concentrated by
evaporation. The crude product was recrystallised from 42 ml isopropyl alcohol

15  yielded 4.85 g (92 %) (E)-4-butoxy-3-methoxycinnamic acid methyl ester as white
crystals.

aration of (F)-4-butoxv-3-methoxvcinnamic acid

/
(o]
_\_/’"<}T\__4o
20 OH

10 g (0.15 mol) potassium hydroxide were dissolved in a mixture of 200 ml
methyl alcohol and 5 ml water. 4.85 g (18.35 mmol) (E)-4-butoxy-3-
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Preparation of (El-4-butoxv-3 nmetho Mcinnamc acid neth lamer O -b-~ 0--.
10 4.16 g (20.0 mmol ) ferulic acid nethyl ester was dissolved in 115 m 2-
but anone. (22.0 mmol) n -butyl brom de and 11. 06pgrefiboetR! )

pot assi um“%c'gr 7'soprslate wer e added. The reaction suspension was t(1en heat ed at
reflux tenperature for 20 hours. The reaction mxture was filtered. The
filtrate was concentrated by evaporation. The crude product was
recrystallised from42 m isopropyl alcohol 15 yielded 4.85 g (92 %

(E) - 4-but oxy, -W%{&a heC leteFBivhY | 5dadd. © TS rlthié mbiyet Has-
Preparatio)rij“;“'tc’)]"iio -4-buto --%rre?hoxvci nnamc acid 0 20 OH 10 go. 15 nol)
pot assi um heptisequéendly heated dp s6@C/ eAften 25 i the rmixgire 2wes ronceniated| byl cohol

and 5 mM water. 4.8 | : t -3 - Q :
CT1 EPo0s ocaerTaiay 8 tshle ps otveh 1l o BB iy safoplfipRderptdy
m xt ure waswitts UhsS esjusdidciilofie atidB 7 wt. 86.(TheAirbéuct aS filteted offjiwashedewith s

concentrated by evaporatiqn. The residye was ,dj,ssolLyed, i 0 m .cold
wat er ahd 4N Fideén?‘gabﬁgl?: WRdeh, vesuum 1o givRyA hgc‘% cg};\({g)d&'g"fmﬁ"}% The
product M%éﬁ&,%@ﬁﬁ&nﬁf&idmng 5 water and dried at 50 C under
vacuumto give 4.24 g (92 %9 (E)-4-butoxy-3- nethoxycinnamc acid as white

crystals. Enaratio of 0-4 butoxy-3 nethoxycinnam ¢ acid 6- ham xyhexvl ester

0 100 aratio 4 butoxy-3-methoxyeinnamic acid 6-hvdroxyhexvl ester
, .
(o}
NS S
10 o/ /" _.

Following the procedure of Example 1 and using 1.38 g (5.50 mmol) (E)-4-butoxy-3-

methoxycinnamic acid, 0.84 g (5.50 mmol) 1,8-diazabicyclo[5.4.0Jundec-7-ene(1,5-5)

(DBU) and 0.68 g (5.0 mﬁol) 6-chlorohexanol gave 1.39 g (79 %) (E)-4-butoxy-3-
15  methoxycinnamic acid 6-hydroxyhexyl ester as colourless oil.

of -2 oxv-3-]6-[2-methoxv-4-(methoxvcar] i enoxyl-
hy enzoic acid 11-(2-methvl loyl .x decvl ester

—}_\\—Q‘*\J—\_Qoﬂ
ﬂi‘\_/—\_/—\_f’ 0

20 °©

- 39-



Fol I owi ng the procedure of Exanple 1 and using 1.38 g (5.50 mol)

(E) - 4- but oxy- 3- net hoxycinnamc acid, 0.84 g (5.50 muol)

1, 8- di azabi 4.0]undec-7-ene(1,5-5) (DBU and 0.68 | )

6- chl or ohexglxjg)}'%"g?/e 1.39 g-(79 %9 (E)-4-butoxy-3--15 net hg%‘/%??orlr‘i%c acid
6- hydr oxyhexyl ester as colourless oil.

ydr oxy- 5-[ 6- L2net hoxv- 4- ( met hoxvcar bonvl yi nvl ) uheno~xv7 P aration of
(E)-2-H o, hel benzoic acid 11-(2-nethvl acrvl oyl oxvl undecvl ester -0 Q\ /

OH O 20 -39 W _(ﬁé%z@ﬁ . 27, ;

2, 5-di hydroxybenzoliq%i gglﬁgéllzég’get yla rﬁ%ﬁﬁ%ﬁ}fég é’%@%?‘?’?)ﬁ"ml)

4- ( 6- hydr oxyhbf gl (3:%¢)mBohet-(felxydroxyhenyilaxy)Simethentyeyinamit asid arethyl @st8Pagi ( 3. 40
I ftri ' | lved in.2 . t et r ahydr.of :

The. col our | cQeiLbRy BRMILE: 45heu ARty usdumlytt i 40 mfof Gbiydionin;

(3.40 5 Mol )Tief cilowesy/solation ivaia sabseaaanyCasora 0 0CCagid tHehet by megtqy in

tol uene was added dropwi se thereto over a period of 10 m nutes. The

m xture was JOmeB@ief0% salutignof azadicarhoxylic peid diethy ester in tolvencwagiadded

reaction m xt : I 4t ‘Eﬁi?@ﬁk- ter: the
organic phase&s\@gwmggi;\égg%&? ep'gggg?ggiﬁﬁtﬁﬁﬁesa ur%ﬁﬁgéﬁeﬁweﬁ%% de
sol ution, -dritedeaot/for 3nizgresti 076 Sihefredotion iniktues was thed panitioasd betiveéh Etiy110

evaporation. The residue was digest. in a mxture form nethanol and water
312, The  solfPHARA: Walers e, GTRRtC phse N aresiad BY, FPeiecla il seutinder

vacuum  Chr qoaiuecihigiive soiutiohcdiieal dvér £13 siflfaté AR B8l collSinfidtedPyuene :
ethyl acetate 1:1 yielded, 1 d 2

.45 g..(65, % of (E)-2-hydroexy-5-[6-
met hoxy - 49 meteKeBeyRLRy SRS Fesidiy was dpsréhwwt%%g@mra@hm endypiater 3:2. The
11-(2-met hyl aghy/| @48 O HREREY bCShE" dfed CNPMERCSE 45°C under vacuum.
' Chromatography of the solid on 150 g of silica gel using toluene : ethyl acetate 1:1
yielded 1.45 g (65 %) of (E)-2-hydroxy-5-[6-[2-methoxy-4(methoxycarbonylvinyl)-
phenoxyJoxyhexyl]benzoic acid 11-(2-methylacryloyloxy) undecy! ester as colourless
15 oil '

aration of (£ E)-5-[6-[2-methoxy-4-(methoxycarbonvlvinyllphenoxviox -

2-[6-[3-(3-me -4-buto envl loyloxvloxvhexyllb. ic _acid
11-(2-meth lovlo decvl ester

20

—0 : o—
| o \\—< \>——0"\_/—\_o o _/——\_/-—0 Y. o] L/__
f_ :‘ o

N QW i

o]

081 g (1.18 mmol) (E)-2-hydroxy-5-[6-[2-methoxy-4-(methoxy-
25  carbonylvinyl)phenoxyJoxyhexyllbenzoic acid 11-(2-methylacryloyloxy) undecyl
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15 oil. Preparation of
T.E)-5-f6-f2-met hoxy-4- (nmet hoxvcar bonvl vi nyl ) phenoxvJoxyhexyW
-2-f6-[3-gﬁ§qnﬁﬂ&Axv-4-butoxvphenvl)acrylo v] oxyhexyl ) bengetepoifosths 11-1{2
methv rylo 1170 y)und | ester 20 -o o- 00\ Poo o 00.81 g (1.18 nmol)
(E) - 2- hydr oxy-5-[ 6-[ 2- met hoxy- 4- ( met hoxy- 25

car bonyl vi nyl ) phenoxy] oxyhexyl ] benzoi ¢ acid 11-(2net hyl acryl oyl oxy) undecyl
- 40 WD 01/07495 PCT/ EPOO/ 06788 ester, 0.414 g (1.18 mmol)

4-(6- hydr oxg ,Xd.hPti‘é)aﬁsrﬁhbﬁ?%l@-ﬁmﬂyﬁgﬁ%ﬁ)ﬁ%&%?cﬁihﬁ{c a9d nfbedd ™M
(1.24 mmol) or tributyl phosphi ne viere™di ssol'ved in 10 m of

t et r ahydr ofestenrand 0.3 imh(1224nmsmol) ef gibutylphosphing weze; disselvyd dn 10 mi of

azodi carb LRl peridi pe. an et a of ur ar bs tly added
i(n a5 dr o&%ﬂ@?ﬁ?okgo%ﬁa%% O;D%lrb%%ér .guTﬂ'erb‘;mbe (\%glgle’gl'l gwed to
react for I@zodivarbonyBdipiperidineé ant&Srml tetmhydinfirarcwas isubsequiently raddedhin & hen
partitioned, between ethyl acetat nd ter.. the organic, pha washed
Wt T eboatdranwist, Hohon BVEr & peipd Ol dhe e BaE el toeRRdonIg,
magnesi Um Sighfsadt @oorh iterySir@tired Tie %ﬁ%&bﬁiﬁdﬂdﬁﬁhﬁﬁ?’ﬁﬁﬁn’eﬂ ibetween ethyl

Chr omat ogr aphy of the crude prqduct on 120 g .of, silica gel .using toluene 10
et hyl acecetgie and)waiey theargams phase; Bes W&Fh?fitm-rﬁl??ﬁg’nﬁ‘gyﬁat‘g r

yi el ded 0. ?gdltgﬁl( Gfforidd sofuffiof) drieddved agnesium sulfate, filtered and concentrated by

met hoxy- 4- (met hoxycar bonyl vi nyl') phenoxy] oxyhex M- = .
- 2-[ 6- [ 3- ( 3nendratiop. GChrematogyaphy o the srudeipsgdusien efajlicatpehusing toluene|
10  : ethyl acetate 4:1 and crystallisation form zerz-butyl methyl ether yielded 0.63 g (62

%) (E,E)-5-]6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyJoxyhexyl]-
-2-[6-[3-(3-methoxy-4-butoxyphenyl)acryloyloxyJoxyhexyljbenzoic _ acid

11-(2-methylacryloyloxy)undecyl ester as white crystals.

15 Example 4
Preparation of Polv-[1-[11-[(E.E E)-3.4.5-tri-[6-[2-methoxy-4-(methoxvc 1-
vinyl)phenoxyv]oxyhexyl]b loxylundecyloxyearbonyl]-1-methyl e

\
—0 o)
g N _
_ %—\_.Ofo\_/—Ho
o; \‘—< \>—0 0 .
? _\_/_\_O—Q—(o _/—\_—/—o )—:i
—0 0 o
o)
;o
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11- (2net.hyl acryl oyl oxy)undecyl ester as white crystals. 15 Exanple 4
Preparati on of

Poly-[1-rl l%*l’é}{%’)‘! E)-3.4.5-tri-F6-r2-methoxv-4-finet hoxvca{,?p,@ﬂom%hn

| p, ~henoxyl Ibenzovloxy]underyl :oxvcar bof Yl:I--1-m tthv ene -0 0 O
\/ V0 -oV/ Vo 0o O/ \o0oO -00 OV / \ OO 20 -41 W 01/07495
PCT/ EPOQO' 06788 Preparation can be carried out anal ogously to Exanple |
using 0.50 g (0.413 mmol) (E E,E)-3,4,5 tri-[6-[2

t hoxy- 4- th
rrrrgt hsrgcryl(gil og%ﬁg@&ﬂy er and&?éﬁb@é&’%ﬁxaﬁi@%% 2‘% ué (}4;“ trile
Al B i el dminfl -3 Sthé: atb hén hexyl
(LD DAL e e o

me thyl et hyPERef
tri-[6-[2-nmep QP%%’méb‘bﬁ ﬁi@ﬂquwarpﬂw pﬁmqmmyubﬁﬁ Vbirpenamixg. aci d

11- (2- net hyl acr yI oyl oxy) undecyl ester used as I'ng mat erlal was
prepar ed5i n eﬂc(u:mthbammbmy@\hnﬂhélehwt}ﬂ@whﬁgfllbﬁwa'mlyhmdecyloxycarbonyl]- -me
thylethylene].

The (E,E,E)-3,4,5-tri-[6-[2-methoxy-4-(methoxycarbonylvinyDphenoxyloxy-
hexyl]Jbenzoic acid 11-(2-methylacryloyloxy)undecyl ester used as starting material
was prepared in accordance with the following procedure:

10
aration of 3.4.5-dihydroxvb ic acid 6-(2-methacrylovioxy)hexvl ester

. |

15 This was effected using the procedure according to Example 1 using 6.08 g
(32.3 mmol) gallic acid, 5.41 g (35.5 mmol) 1,8-diazabicyclo[5.4.0Jundec-7-ene-
(1,5-5) (DBU) and 6.38 g (21.5 mmol) 2-methacrylic acid 6-iodohexyl ester to give
2.43 g (33 %). |
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10 Preparation of 3.4.5-di hydroxybenzoic acid 6-(2-nethacryl ovl oxyl hexyi
ester HO HOO- HOo 15 This was effected using the procedure according
to Exanpl kg3 6.08 g (32.3 nmol) gaIIic acid, 5.41

1, 8- diazagr%§ ; 5.4.0]undec-7-ene- (1,5-5) (DBU) and 6. gngﬁﬁg%1 nnDI)

2-met hacrylic aC|d 6-1 odohexyl ester to give 2.43 g (33 %. -42 WO

01/ 07495 PCT/ EPOO/ 06788 Preparation of (E E E)-3 4.5-tri [6-[2nmet hoxy

44- (nethoxvcarbonvIVV| yl ) enoxvl - oxvhexyl]ben20|c acid | | -(2- nethyl

di hydr oxy beoxy P (8 J ylg ) 4]
nmol ) trlphenylphosphlne 2 73 g (8 87 nnDI)

(E) - 4- (6- hydr oxyhexyl oxy) 3net hoxy- cinnami c acid methyl ester and 4.03 m
(8.87 mmol ) of a 40% sol uti on of\ azo- di carboxylic acid diethyl ester in

tol uene to give 0.95 g¥27 % of°(E E E) 10
3,4,5-tri-[6-[2-met hoxy)ﬂ@car bonyl vi nyl ) phenoxy] oxyhexyl ] benzoi c
acid 11-

73 )
—0 0 o
M N\
/o
5 Following the procedure of Example 1 and using 1.00 g (2.95 mmol) 3,4,5-

dihydroxybenzoic acid 6-(2-methacryloyloxy)hexyl ester, 2.32 g (8.87 .mmol)
triphenylphosphine, 2.73 g (8.87 mmol) (E)-4-(6-hydroxyhexyloxy)3-methoxy-
cinnamic acid methyl ester and 4.03 mi (8.87 mmol) of a 40% solution of azo-
_ dicarboxylic acid diethyl ester in toluene to give 0.95 g (27 %) of (E.EE)-
10  3,4,5-tri-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyJoxyhexylJbenzoic acid 11-
(2-methylacryloyloxy)undecyl ester as colourless oil.

X: es
Polyimide
15  94.2 mg (0.4803 mmol) of 1,2,3,4-cyclobutantetracarboxylic acid dianhydride was
added to a solution of 0.500 g (0.5336 mmol) of 3,5-diaminobenzoic acid
11-[2-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyJoxyhexyl]]-5-[4-(2-methoxy-
carbonylvinyl)benzoyloxy]benzoyloxylundecyl ester in 3 ml of tetrahydrofuran.
Stirring was then carried out at 0°C for 2 hours. 10.4 mg (0.0530 mmol)) of
20  1,2,3,4-cyclobutantetracarboxylic acid dianhydride were added. The mixture was
subsequently allowed to react for 69 hours at room temperature. The polymer mixture
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(2- met hyl acryl oyl oxy) undecyl ester as colourless oil. Exanple 5 Polyim de
15 94.2 ng (0.4803 nmmol ) of 1,2,3,4-cyclobutantetracarboxylic acid

di anhydri de ed to a solution of 0.500 g (0.5336 mol

3, 5-di am no%ﬁ@m %qam d I)CSEPMIOG‘ISS

11-[ 2-[ 6-[ 2- met hoxy- 4- ( met hoxycar bonyl vi nyl ) phenoxy] oxyhexyl ]]-5-[4-(2-neth
oxy- carbonyl vi nyl ) benzoyl oxy] benzoyl oxy] undecyl ester in 3 m of
tetrahydrofuran. Stirring was then carried out at 0 C for 2 hours. 10.4 ng

er o addeq. T R e e L oMb S0 oyl e SRR <

at
room t enper atpolymer Wes remregipitated oxn FHF (mxﬂgmwsoamm& 10§l & et was
diluted with 3.0 nj THF reé: |tated nto 15 di et hyl ether an
col | ect ed. T%W%Whﬁg 3 mTHE(lO m) into 500 m

water to yield, afhers slaisinitobediois wmnqm@[ﬁhi&h%xw%{etﬁ%wmnﬁ%ﬁ?m c

acid. The 3, 5- d| am nobenzoi c aci d

11 - [ 2- [ 6-§ 2- rAhengxyJoxy! Pwﬂﬂﬁdﬁ;(@anmvbmljwn@bmyloxy]benzoyloxy]undecyl
h h 4 tRgRts d
SI eng)s(%/]egxﬁs%g&g]s&es(faa%tl ng Tateri a?m?%n%%fgﬂe In acc%%gzﬁ?ox e 0

following pmroecederee: 3,5 Dinitrobenzoic acid 11-bronoundecyl ester O:N ~
Br 0--N+ 10 11.4 g (45.4 mol) 11-brono-I|-undecanol, 11.0 g (47.7 muol)

3, 5-dinitrobenzoyl chloride and 54 ng 4-di net hyl am nopyridi ne were

di ssol ved i n 3(MDinitrot#nedit a¢id Tebr@icundédit ested Ut i on was subsequent |y cool ed
to O C and then 18.3 ni

O=N?
-4
Ve Ve e e Fa
- o Br
O - ;

10 o

114 g (454 mmol) 1l-bromo-l-undecanol, 11.0 g (47.7 mmol)
3,5-dinitrobenzoyl chloride and 54 mg 4-dimethylaminopyridine were dissolved in 94
ml dichloromethane. The solution was subsequently cooled to 0 °C and then 18.3 ml
15 (227 mmol) pyridine was added dropwise, in the course of 25 minutes. After 4.5 hours
at 0 °C the reaction mixture was partitioned between dichloromethane and water. The
organic phase was washed repeatedly with water, dried over sodium sulfate, filtered
and concentrated by rotary evaporation. Chromatography of the residue on 200 g
silica gel using toluene yielded 18.1 g (90%) 3,5-dinitrobenzoic acid

20  11-bromoundecyl ester as yellow powder.



15 (227 mmol ) pyridine was added dropw se, in the course of 25 m nut.es.
After 4.5 hours at 0 Cthe reaction mxture was partitioned between

di chl orong nd water. The organic phase was vvashedPé.ﬁ@qﬁ;o%y W th
wat er, erég?}éi‘ sodiumsulfate, filtered and concentrated by rotary
evapor ati on. Chromat ography of the residue on 200 g silica gel using

toluene yielded 18.1 g (90 % 3,5-dinitrobenzoic acid 20 11-bronoundecyl
ester as yell ow powder. -44 WO 01/07495 PCT/ EPO0/ 06788 3,5-Dinitrobenzoic

“acid 1l -[2, 5 dihvd .0 b B %] 4 OO0 0 _ 0- NHO
OH 2.78 g ?’1% > ’m%ﬁﬁggégém%%r ogyﬁeﬁz%ﬁg’%{g@ Wag/e ISsolved in 36 m 5
di net hyl formam de. 2.96 @™ (19.8 mol) S
1, 8-di azabi cycl o[ 5: 4. @=N1dec- 7-ene(1,5-5) (DBU was added dropwi se in the
course of 15 mnutes. Th actoon tenperature rose to 30 C and 8.83 g
(19.8 mol ) 3,5-dinitro =e{acid 11-bronoundecyl estgy was subsequently

added in one portion. Th Xt e WS- fivat @8- A8 C for 2 hours. The
reaction mxture was @@'ed and then partitioned betweey.di chl or onet hane

and 10 IN hydrochloric a% d; the organi c phase was \q% ' |
dried over sodiumsulfate, filtered and concentrate

evaporation. Chromat ography of the residue on 200 g silica gel using
Tol uene yielded 5.28 g (57% 3,5-dinitrobenzoic acid

11-[2, 5- di hydr oxybanz oxleox Yl-f 653 linGStoflbesoit Slcid® Wal Cfi&ived” 036 ml
5  dimethylformamide. 2.96 ml (19.8 mmol) 1,8-diazabicyclo[5:4.0Jundec-7-ene(1,5-5)

(DBU) was added dropwise in the course of 15 minutes. The reaction temperature rose

to 30 °C and 8.83 g (19.8 mmol) 3,5-dinitrobenzoic acid 11-bromoundecyl ester was

subsequently added in one portion. The mixture was then heated at 80 °C for 2 hours.

The reaction mixture was cooled and then partitioned between dichloromethane and

10 1IN hydrochloric acid; the organic phase was washed twice with water, dried over
sodium sulfate, filtered and concentrated by rotary evaporation. Chromatography of
the residue on 200 g silica gel using Toluene yielded 5.28 g (57%) 3,5-dinitrobenzoic
acid 1 1-[2,5-dihydroxybenioyloxy]undecyl ester as yellow powder.

- 45-



WO 01/ 07495 PCT/ EPOO/ 06788 3,5-Dinitrobenzoic acid

11-[ 2- hydr oxy- 5-[ 4- ( 2- met hoxycar bonyl vi nyl ) benzoyl oxy] - benzoyl oxy] undecyl
ester O=N O O-N_OHOO~O 0. 0- 52.50 g (4.

3, 5-Di ni tr(c))lg\egrlozl?)b:’égam d 11- [ 2, 5- di hydr oxybenzoyl oxy] unde%ﬁﬂepa{" 67880 99 ¢
(4.82 mol ) (E)-4-carboxyl cinnamc acid nethyl ester and 0.15 g (1.20
nmol ) 4-di met hyl am nopyri di ne were dissolved in 12 nl of dichioronethane.
10 A suspension of 0.92 g (4.82 mmol) N (3-dinethyl am nopropyl)-N

et hyl car bodi i hl,o60 dﬂ:rQy— 1 gmﬁm :)

dropwi se in tﬂgq?gltﬁagéekzg% zgia q?rl; i A t[er2 9 a{wri‘gg%, $’§g'ure

t he reacti on prnzoyloxylurdecylester t i oned bet ween di chl or omet hane and wat er;

t he organi ¢ phase was washed repeatedly with water, dried over sodium
sulfate, filtered and concentrated by rotary evaporation. 15 Chromatography
of the residue o?‘loo g silica gel using toluene yielded 2.63 g (77%

3, 5-dinitrobegzglfc acid 11-[ 2-hydroxy

S-[ 4- (2- met hoxyc¥ onylo vi nyl ) benzoyl oxy] benzoyl oxy] undecyl ester as

yel | ow powder. @u 1/ 07495 PCT/ EPOO 06788 3, 5- Di nitrobenzoic acid
l1-[2-[6-[2 net hgey” 4- 4 ho q phepoxy] -

D

oxyhexyl]-5-[4~ 2 t hoxycar bonyl Vi nyl )benzo;ﬂ oxYy]| benzoyl oxy] undecyl ester
y y 4

° HO o)
/o)
o}_@j\_q

Oo—

2.50 g (4.82 mmol) 3,5-Dinitrobenzoic acid 11-[2,5-dihydroxybenzoyloxy]

undecy] ester, 0.99 g (4.82 mmol) (E)-4-carboxyl cinnamic acid methyl ester and 0.15

g (1.20 mmol) 4-dimethylaminopyridine were dissolved in 12 ml of dichloromethane.

10 A suspension of 0.92 g (4.82 mmol) N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide

‘hydrochloride and 10 ml dichloromethane were added dropwise in the course of 45

minutes. After 3 hours at room temperature the reaction mixture was partitioned

between dichloromethane and water; the organic phase was washed repeatedly with

water, dried over sodium sulfate, filtered and concentrated by rotary evaporation.

15  Chromatography of the residue on 100 g silica gel using toluene yielded 2.63 g (77%)

3',5-dinitrobenzoic' acid 11-[2-hydroxy 5-{4-(2-methoxycarbonyl-vinyl)benzoyloxy]
benzoyloxyJundecyl ester as yellow powder.



O=NO _ 0 p 0-00 O/OO0- 1.00 g (1.41 nmmol) 3,5-dinitrobenzoic acid
11-[ 2 hydroxy- 5-[4-(2 methoxycarbonyl vi nyl)benzoyl oxy] benzoyl oxy] undecyl
ester, O. .41 mol) (E)-4-(6 hydroxyhexyl oxy) 3- L.ngam ¢ acid
met hyl es?&?”gﬁ%%o_37 m (1.48 mol) of tributylphosphrgéﬂag¥%ﬁg$ssolved
in 10 mM of tetrahydrofu an and 0.37 10 g (1.48 mmol) of

1,1 -(azodi carbonyl)di pi peridine is added. The m xture was allowed to
react for 1 hour at roomtenperature. The reaction m xture was then

partitioneds sBghwe -Enz‘?ﬁchy : AC qh gb @< ! r;g{% wovoial ﬁ'i!ﬁh‘)? 5 washed
w th repeat %’gl y W tg sat %'Jcl’lgt ggqggg??u?nmgﬁ‘gﬁ( e S())‘?{It | ok, r g%“%@r

magnesi um soxyheaxyd]-5{4(2-methdxycabonylyinybhenzaylodylosnzoympyjundécyhester

Chr omat ogr aphy of the solid on of silica gel yield 15 3,5 Dinitrobenzoic
acid 11-[2-[6-[2 met hoxy-4- (methoxycarbonyl vinyl)

phenoxy] oxyhexyl ] - 5- p4- ( 2- met hoxycar bonyl vi nyl ) benzoyl oxy] benzoyl oxy] undecy
| ester. -47- .. oAQ 01107495 PCT/ EPOO/ 06788 3, 5- D am nobenzoic acid
11-[2-[ 6-[ 2- et hoxy-
oxyhexyl]-5-[4-(2-
0 O

shoxycar bonyl vi nyl ) phenoxy] -

a@ng' y] benzoyl oxy] undecyl ester

- L4

o™N.

100 g (141 mmol) 3,5-dinitrobenzoic acid 11-[2-hydroxy-
5-[4-(2-methoxycarbonylviny)benzoyloxy]benzoyloxylundecyl ester, 0.436 g (1.41
mmol) (E)-4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester and 0.37 mi
(1.48 mmol) of tributylphosphine were dissolved in 10 mt of tetrahydrofuran and 0.37

10 g (1.48 mmol) of 1,1°-(azodicarbonyl)dipiperidine is added. The mixture was allowed
to react for 1 hour at room temperature. The reaction mixture was then partitioned
between ethyl acetate and water; the organic phase was washed with repeatedly with
saturated sodium chloride Solution, dried over magnesium sulfate, filtered and
concentrated by evaporatioﬁ. Chromatography of the solid on of silica gel yield

15  3,5-Dinitrobenzoic acid 11-[2-[6-[2-methoxy-4- (methoxycarbonylvinyl)
phenoxyJoxyhexyl]-5-{4-(2-methoxycarbonylvinyl)benzoyloxyJbenzoyloxylundecyl
ester.
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H21J - 0 0 5 0.997 g (1.00 nmol ) 3, 5-Dinitrobenzoic acid
11-[ 2-[ 6-[ 2- net hoxy-4- (net hoxycar bonyl vinyl) phenoxy] oxyhexyl]-5-[4-(2

nmet hoxycar | Ayl ) benzoyl - oxy] benzoyl oxy] undecyl ester _ .00
mol ) of a?ﬁ@ﬁ’ﬁ‘}%@c/hl oride were suspended in 15 m of a mpg?/é?%(‘j%si sting

of nmethanol : water 9:1. 1.31 g 10 (20.0 mml) of zinc was then added in
one portions. After 0.5 hour at room tenperature 20 Ml of a m xture
consisting of nethanol : water ‘9:1 is added to the thick suspension. After

a further 21 K é&@ﬁt' ' | {1
di Cﬁ| or onet harr}%th:\i wg?er ) Tlﬁgﬂr ggﬁP-ﬁ?—%-ms}%gnsq o%ﬁﬁggé}ﬁﬁ){?@%%ﬂ?}
or gani ¢ phase oxyhexylpS-{re-(R-micthoxycarbonylvimt}bdnzoybixyoehzoyioxiyumdesy] esterit i on and

repeatedly with water. 15 The organi c phase was then dried over sodium
sulfate, filtered and concentrated by evaporation. Chromatography of the

resi due on silica yield 3, 3\Di amj nobenzoic acid
11-[ 2-[ 6-[ 2- net hoxy-4-(neth bonyl vi nyl ) phengxy] oxyhexyl ] -
5-[4-(2-met hoxycar bonyl vi ny en%oyl1 oxy h y] undecyl ester. - 48 WO
01/ 07495 PCT/ EPOCQ 06788 anplg 6 ragion o
Pol y-j | -[6-[3.5-bis[[2-nethox +-¥ 1'B} 2%rfet hokytd b \nyll
nhenoxy] met hvl . ] phenoxy] hexyl oxf] bg vI/T- mrehhyl - et hA ene ONONONONON
OO0 ' -
5
0.997 g (1.00 mmol) 3,5-Dinitrobenzoic acid 11-[2-[6-[2-methoxy-4-
(methoxycarbonylvinyl) phenoxyloxyhexyl]-5-[4-(2-methoxycarbonylvinyl)benzoyl-
oxy]benzoyloxylundecyl ester and Og (4.00 mmol) of ammonium chloride were
suspended in 15 ml of a mixture conmsisting of methanol : water 9:1. 1.31 g

10 (20.0mmol) of zinc was then added in one portions. After 0.5hour at room
temperature 20 ml of a mixture consisting of methanol : water 9:1 is added to the thick
suspension. After a further 21 hours the reaction suspension was partitioned between
dichloromethane and water. The resulting suspension was filtered, the organic phase
was washed with a saturated sodium bicarbonate solution and repeatedly with water,

15  The organic phase was then dried over sodium sulfate, filtered and concentrated by
evaporation. Chromatography of the residue on silica yield 3,5-Diaminobenzoic acid
11-[2-[6-[2-methoxy-4-(methoxycarbonylvinyl)phenoxyJoxyhexyi]-
5-[4-(2-methoxycarbonylvinyl)benzoyloxy]benzoyloxylundecyl ester.
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5 0 Asolution of 0.46 g (0.63 mmol) 2-nmethylacrylic acid
6-[3 ,5 bi s[ [ 2- net hoxy
4-(

car bonyl ) vi nyl ] phenoxy] net hyl ] phenoxy] hlr;#y and 1.0
ny (0 00@&?%’ ma' - azoi sobutyronitrile (AIBN) in 1.6 Ac'.‘i"'ﬁmﬁﬁ

tetrahydrofuran (THF) 10 was degassed in a Schl enk tube and seaI ed under
argon. The m xture was stirred at 55 C for 15 h. The resulting pol yner was
precipitated into 500 m nethanol and collected. The pol yner was
reprecipitat from3.0 M THE into 500 mM diethylether at 0 Cto yield
0.2 g (46% [6[35b|s[[2 rrethoxy4[(E) 2(rrethoxy-

carbonyl ) vi rBrepapdtion Pcbl-l 6 E38> bois ‘ 4 H dvaariolnyi

net hOXy 4 llljvﬂ OXY ‘:-.,_ RARNERCX Y 3] ’ 5

ester used as starting materi aI was prepared in accordance with the
follow ng procedure: 20 - 49 WD 01/07495 PCT/ EPOQ' 06788 Preuarati on of

5-f (6- Chl or ohexyl ) oxyl i sophthalic acid dimeth 1 estefO®O C 040 O 13.02
g (95.3 mmol) of 6-chl orohexanol were added to a so] /T &n of 20.04 g b5
(95.3 Mol ) of 5-hydroxyisophthalic acid dinmethyl gster and 47.4 g (180.5
nmml ) of triphenyl phosphine in 300 ml of tetraj of uran. The col ourl ess
solution was cooled to O C and then 79 m (180. pl ) of a 40% sol ution
of azodicarboxylic acid diethyl ester in toluejle were added dropw se over
a period of 2 hours and doom nutes. The x¥ure was allowed to react for

anot her 30 minutes at %Wé

A solution of 0.46 g (0.63 mmol) 2-methylacrylic acid 6-[3,5-bis[[2-methoxy-
4-[(E)-2-(methoxycarbonyl)vinyl]phenoxy]methyllphenoxylhexyl ester and 1.0 mg
(0.0063 mmol) o..o’-azoisobutyronitrile (AIBN) in 1.6 ml dry tetrahydrofuran (THF)

10  was degassed in a Schlenk tube and sealed under argon. The mixture was stirred at
55 °C for 15 h. The resulting polymer was precipitated into 500 ml methanol and
collected. The polymer was reprecipitated from 3.0 ml THF into 500 ml diethylether
at 0 °C to yield 0.2 g (46%) Poly-[1-[6-[3,5-bis[[2-methoxy-4-[(E)-2-(methoxy-
carbonyl)vinyl]phenoxy]methyljphenoxylhexyloxycarbonyl]-1-methyl-ethylene] as a

15  white solid.

The 2-methylacrylic acid 6-[3,5-bis[[2-methoxy-4-[(E)-2-(methoxycarbonyl)
vinyl}phenoxy]methyljphenoxyJhexyl ester used as starting material was prepared in
accordance with the following procedure:

20

- 49-



10- at roomtenperature. ' The reaction m xture was concentrated by
evaporation under vacuum The residue was filtered through silica gel
usi ng di chl ne: di et hyl - ether (85:15) as eluent. i | e mas
concentrategkﬁﬁﬁkgguun1and further purified by colum chrgﬁ& é@@%
silica gel with hexane: ethyl acetate (9:1) to give 17.12 g (55% of

5-[1(6-chl or ohexyl ) oxy] i sophthalic acid dinethyl ester as a white solid. 15
Preparation of 13- [(6 Chiorohexvl)oxy] 5- [ hyddr oxvret hvl | uhenvl | net hanoi
2 8

H G O~/ Gl _20.6. ] : i sopht halic
aci d di net hyl Fresot rOSRHACACICHINGHNL Bt i n an

at nosphere of argon. The col ourl ess solution was cool ed to -25 C and then
42 M (41.6 mmol) of a 1 nolar solution of [litlyumal um niumhydrid in

0f/30 - 50 WD 01/07495
cdrefully quenched in
h 50 M of a 1 nolar

t etrahydrof uran were added dropw se over a perio
PCT/ EPOO' 06788 m nutes. The reaction m xture wa

sequence first with 5 nl of th

solution of HOin water. The su€iensio S S\ ed for 1 hour at room
tenperature and subsequently filtered through spe ﬁ . The solid residue
was washed carefully with 100 ml of tert.-butyl-gethylether. The 5 organic
phase of the filtrate was separated, washed with 100 ml of a saturated

sodi um bi carbonate solution and 100 nl of water, dried over magnesi um

sulfate, filtered dAd2 &Hbmmal) efi6-chlomhexanel wers added thrsohtionof 204 t he
crude prodyct ©53%mfo of. FW@‘?@T‘L%WMM%OMM?%%r’}’g"l” of

(9:1).as elue gave
chl or ohexyl) o@PhW{Pmmhm@)mélOﬁyﬂ] mahyfirofgram e adowleshidiationowasicooldd

}P reparatl on ofy'ge ahd then®79 bl (805" RARY or &40 botohdd 57 Toodiaboxyiis acid
diethyl ester in toluene were added dropwise over a period of 2 hours and 45 minutes.

The mixture was allowed to react for another 30 minutes at 0 °C and then for 22 hours

10  at room temperature. The reaction mixture was concentrated by evaporation under

vacuum. The residue was filtered through silica gel using dichloromethane:diethyl-

ether (85:15) as eluent. The filtrate was concentrated in vacuum and further purified

by column chromatography on silica gel with hexane:ethy! acetate (9:1) to give 17.12
g (55%) of 5-[(6-chlorohexyl)oxyJisophthalic acid dimethyl ester as a white solid.

15
aration of [3-[(6-Chlorohexyl)oxy]-5-[hvdro ethvi]phenylimethanol
OH
CI/\/\/\/O
OH
20 6.5 g (19.8 mmol) 5-[(6-chlorohexyl)oxylisophthalic acid dimethyl ester were

dissolved in 65 ml tetrahydrofuran in an atmosphere of argon. The colourless solution
was cooled to -25 °C and then 42 ml (41.6 mmol) of a 1 molar solution of
lithiumaluminiumhydrid in tetrahydrofuran were added dropwise over a period of 30
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carbonv | vinyl | phenoxvlnet h ] benzvl] oxy]-3nmet hoxvnhenvl | acrvlic acid nethyl
e OO OOCEO~I ° 0OOO 015 1.5 g (5.5 mol)

[ 3-[ (6-chl orohexyl ) oxy] - 5- [ hydr oxynet hyl ] phenyl ] net hano ded to a
sol uti on 8%002!08@49 (13.7 mol) (E)- 4- hydr oxy- 3- net hoxyci kﬁﬁ)ﬁf‘i"%‘g”gi d net hyl
ester (see Exanmple 1) and 3.61 g (13.7 mmol ) triphenyl phosphine in 20 m -
t et rahydrofuran. The col ourl ess solution was cooled to 0 C and then 6 g
(13.7 20 nmmol) of a-40% sol uti on of azodi carboxylic acid diethyl ester in

t ol uene were added, -51 WO 01/07495 P P00/ 067488 . _dr opw: S

period of 2 RYHpEs. Rﬁé@?&%‘ ml’&%‘gﬂaﬁa{%ﬂe&a?eéﬁﬁe@@g%ﬁﬁ%@ °€ C and
then for 22 hQuisoPdnd A& with5DklafWw emolkh solut@rsofs Q! i watet: Theatspension
concentrated in vacuum The solid residue di ssglyed in 50.m g‘{%

di chl or omet ha&vRé stirrethfon d oy #troem t?wpeﬁt“faﬁnﬁﬁlsﬁtﬂm@%hﬂ&mww " a
saturated SogiyULRY FRIdAe Wl SwRhSP batbhly wittNEhOr 2P R eilbiityMirethyWaticer Thelr i ed

Ol SAIREY _
over magnesium sultate, filtered and <concentrated by vacuum evapqrati on.

The seni c& ys organicrphasecnfithi Bltwatevasisepasated washed with 190 befmsidiratgd sgdium The
final duct . | Li z i . ]

oyt AR P A B st o g, s i

(E) - 3-[ 4- [ [ 3chiidentrarkd tr edveryl Colupin chrérhatograp e crude product on go

4- (E) - 2- (met hy bonyl ) vi nyL] ph f ; 0
o101 R VLR MBS TBE Y Mk 5000 51 .

chlorohex_yl)oxy]-S-[hydroxymethyl]phenyl]methanol as a white solid.

10
aration -[4-[[3-](6- -5-[[2-methoxy-4-[(E)-2-(methoxy-
onyl)vinyllphenox b oxv]-3-metho 1 lic _acid _methvl
ester
o v
O
O o]
. /
c‘/\/\/\/ o
\
O (o]
0
o) \
15

1.5 g (5.5 mmol) [3-[(6-chlorohexyl)oxy]-5-[hydroxymethyl]phenyl] methanol

were added to a solution of 2.86 g (13.7 mmol) (E)-4-hydroxy-3-methoxycinnamic

acid methy] ester (see Example 1) and 3.61 g (13.7 mmol) triphenylphosphine in 20

ml tetrahydrofuran. The colourless solution was cooled to 0°C and then 6 g (13.7

20  mmol) of a 40% solution of azodicarboxylic acid diethyl ester in toluene were added
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Preparation of 2 Methylacrvlic acid 6-[3 5 bisrr2nethoxv 4-1(E-2-1nmet hox~
car bonyl vi nyl ] phenoxvl net hvl ] phenoxvlt hexvl ester OO OO'Il AOOO 15 O
382 ng (2.5 , 8- di azabi cycl o[ 5. 4. O] undec-7-ene(1,5-5)_(DBU) in 4 mn
N; N- di et hyr‘#ﬂ(;'}r}%?)é"r#de wer e added dropwi se to a sol ution of Pf%()m’#@“f’?%
mol ) 2- nethylacrylic acid in 8 ml N, N-di net hyl formam de over a period of
35 mnutes. After 20 addition of 4 ng phenothiazine, 1.5 g (2.3 mmol)
(E)-3-[4-[[3-[(6-chl orohexyl )oxy]-5- - 52 WD 01/07495 PCT/ EPO0/ 06788 [[2

ot Noxy pheny | JEeroie e § PEARE 8F  nota bt BERRENL Bl oea e ok bhimar
i odide the resgl td\ghéfi ¥6ru22 Wengs Siti FdoRtl tahp&Btute. f Phe 30acBOH! HixtdidCw

reaction mxture was poured into 50 mi_ of an ice cold 1 MHO so ution.
The aqueous pHESEntRid B yasmm. dde splidresidue wagdissalved ig 60 m! of dichlorerwethatiee. The

organi ¢ phaseyyasq m@ﬂm%f]& P ﬁ01§i»1uﬁgn,sﬁﬁif 8 £ Larihl W "gigzgr%ﬁt?t or ed

solution and repeatedly wth water, dried over —magnesium su
and conceft r asodutiony andh cepeatediyapithawatsr,. difed ioverc atagnesivnh sulfare, fitiediuendy

o elent | yi cr R 1 babin dvlorat, 68 seltiplypting Aafiud ik disofved 15 1 Y
Fi I[E)3 g- E)i S'E Lanhn'eﬁqul-a*lGGO_GC. '|I'he ﬁnal pro%uct ; stlaJ]hz?]d on standﬁng a11-20 °tC overnight.
-Z-( e carponvi vl n no e enox eXx ester as
Vel o shof IREBrRISZRHGR 1N GIE B GF Felara) pocs b & (PGHm oR (B3 (006
4- [ (L1-2- (metdnoreryh 145) 2-'ihﬂtﬂzoxymRMX&%%W&&B&?M&‘IHMBQH]W]QOnYJ -1

nmet hyl - et hyl ene- ¢o- 1- - - .. .
10°  benzyljoxy]-3-methoxyphenyllacrylic acid methy] ester as white crystals.

carbonvl)vinvljpheno: ethvllphenoxyvlhexvl ester

o 7
o
o ©
o) /
\'HLO/\/\/\/O
\
0O O
o
15 0o \

382 mg (2.5 mmol) 1,8-diazabicyclo[5.4.0Jundec-7-ene(1,5-5) (DBU) in 4 ml
N,N-dimethylformamide were added dropwise to a solution of 200 mg (2.3 mmol) 2-
methylacrylic acid in 8 ml N,N-dimethylformamide over a period of 35 minutes. Afier

20  addition of 4 mg phenothiazine, 1.5 g (2.3 mmol) (£)-3-[4-[[3-[(6-chlorohexyl)oxy]-5-
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15 (et hoxycarbony v |v ]phenoxy] et hoxvcarbgW 11-1-nethyl-ethvlenel (1:1) .

O 0\\ OO OOX t 0o/ o 0%b- 53 W 01/07495 PCT/ EPOO 06788 A

solution of 0.50 g (0.71 nmol) 2-nethylacrylic acid 6-[3,5-bis 8)2% - met hoxy
4-[ (E) - 2-VRIBHRY car bonyl ) vi nyl ] phenoxy] et hyl ] phenoxy] , 0.21 ¢
(0.71 mmol) 2-methylacrylic acid

2-[4-[(B) - 2- (et hoxycar bonyl ) vi nyl]phenoxy] ethyl ester and 2.3 ng (0.014

nmol ) a.ce-azoi sobutyronitrile (ALBN) in 2.8 m dry tetrahydro 5 furan
THF) was d assed | nk tube ;and al ed.u ar he m xture
\(Nas )sti rreﬁ JKE)E"ZT gﬂ?‘flﬁﬁﬁ ﬂﬂﬁj‘?ﬁa@ﬁﬁ’ﬂ% pitated into
700 nl di et e @pld meh oba&hﬁdamlmmmlmmmwm fromb5
m THE i nt Oﬁé%gx%h@ﬁ}(}l ethcl ether ?o i el %;! (dcnﬁ)
Pol y-[ I -[6- {esﬂengammw af48<{‘(<‘E¥°rz’!5 h %re ori mixture was poured
car bonyl ) vi @[A @Hﬁrb??xlll%%dia h N ERCIOSEYIHOR X The At e8RS Ivak extracted three

e

- et hyl - et hyl'ene- co-

| [e ]2 [ 41[ ?E) aﬁm@smmos@/cdrqucymenﬁ'hf my}@ﬁ mszwﬁhﬁéﬁgitq 5Q.rmlt af/e- et hyl en
2-[4-[(E) - ZW\A@ ?&“%?b%g“? VI ny??m{%enoxyf%;t h&?ﬁ ester use gg ?:‘(’)errmnorrer

was prepar eflagesiamisulfyte] fltered ahd btbnn’emta};edob;otmdmneevan&atlon Purification of
the residue by column chromatography on 275 g silica gel using hexane:ethyl acetate
(1:1) as eluent yielded 1.46 g (90%) of 2-methylacrylic acid 6-[3,5-bis[[2-methoxy-4-

10  [(E)-2-(metho xycarbonyl)vmyl]phenoxy]methyl]phenoxy]hexyl ester as yellowish oil.

Example 7
aration _of tv-[1-[6-]3.5-bis[[2-methoxv-4-[(E)-2-(methoxycarbonyl)vinyl
heno 1iphen: ! onyl]-1-methvl-eth e-co-1-[2-[4- 2-
15 methoxycarb i carbonvll-1-methyl-ethvlene
o
¢
\
(o]
@]
(o]
o’\/\/\/o

X
I/ .
0
o —
O’\/ o
o) \
y l o
o]
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Pr_eparat_i on of 3-(4-Hydroxyphenyl)MIlic acid nethyl ester HO\ / \ OO0 20
51.2 g (312 mml) of p-coumaric acid were dissolved in 330 mM of nethanol
and treat edgy 1} m of concentrated sul phuric acid. The pgqippbi/gyisgas
heat ed under' reflux for 2 hours. Subsequently the majority of the nethanol
(about 200 M) was distilled off and the residue renai ning behi nd was
poured into 1.31 of ice-water. The separated ester was filtered off under
suction and washed in succession with cold 25 water, with a snmall anount of

col d NaHOCB sol Ut'erkoﬁﬂﬂ?%g@(ﬂg (0N ﬁﬁioﬁeny gxry I%ﬁ%—%tSEQ[E:I?éﬂl&W’at er

j et vacuum gave 51 ydr oxyp c acli ester in

t he form of aM[(@#ﬁ-(ﬂmecubomd)mﬂbh hyljphgroxyihegyl esterp 9. 21 g (0.71

moth HO - B SRR id 2 LRIV B ke TG €
et hyl ester, amP29 rhg 100148800l Qfc-asdiysbin m&m}mmnarzsmtdtyae&ahpdmi Kl
were -placed in 200 m of_ di methylformam de.. 14. 91%1_(185 nmol ) of

2- chl or oetShanBranEE) Frssiesassesiniaschisnk tgbs and gealed AREAT KRS TR IYre Was

stirring. Thetﬂﬁéﬂ _
Subsequently, the gi\%?fehfeﬁ?t er egn%{) wgﬁg F?f?@%é’go\?ggﬁgodﬁ%%}r’llt rated
to dryness i ether aml' etvllqcmi Vae polymet 6vas gpmblpltated from 5 ml THF into 500 ml
(E)-3-[4-[2-h r i ned
1 he. ot m o Rt BF PR SO Y 626 Yotk Ty B PO BT SR B A ol "1
Preparati on Oéar?oﬂybkrii:yl]ﬁheimkj'}hleﬁgﬂ]ibhenoxy]hexyloxycarbonyl]— -methyl—ethylene—co-l—
2-F4-1( E) 24rret hoxvcar bonvl | vi nvl | phenoxv
[2-[4—[(E)-2-(mefhoxycarbonyl)vmyl]phenoxy]ethoxycarbonyl] 1-methyl-ethylene]

(1:1) as a white solid.

The 2-methylacrylic acid 2-[4-[(E)-2-(methoxycarbonyl)vinyljphenoxyJethyl

ester used as comonomer was prepared according to the following procedure:

15
Preparation of 3-(4-Hydroxvphenylacrylic acid methyl ester
o
20 51.2 g (312 mmol) of p-coumaric acid were dissolved in 330 ml of methanol

and treated with 10 ml of concentrated sulphuric acid. The solution was heated under
reflux for 2 hours. Subsequently the majority of the methanol (about 200 ml) was
distilled off and the residue remaining behind was poured into 1.3 1 of ice-water. The
separated ester was filtered off under suction and washed in succession with cold

25  water, with a small amount of cold NaHCO, solution and again with cold water.
Drying at 50 °C in a water-jet vacuum gave 51.1 g of 3-(4-hydroxyphenyl)acrylic acid
methyl ester in the form of a light brownish coloured powder.
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ethyl ester OO -,i0 O 02.56 g (30 nmmol) of nethacrylic acid in 10 m of
THE were slowy added 20 dropwise to a solution of 6 g (27 mmol) of
(E")-3-[4-[2-hydroxyet hoxy] phenyl]Jacrylic acid nmethyl ester, 5.85 g (28.3
mol ) of f"\é ¢l ohexyl carbod imde (DCC) and 0.37 g (BCWB °l°5??|3 _
4- di net hyl am no- pyr|d| ne in 80 m of tetrahydrofuran (THF). The batch was
stirred at roomtenperature overnight. In order to conplete the reaction
-55 WO 01/07495 PCT/ EPOQ' 06788 there were added firstly a further 1.46 g
(7.1 mmol ) of DCC and, after stirring for one hour, a further 0.5 g (5.9
mml ) of methacrylic acid. The batch was stlrred for a further 24 hour s,

filtered ang;d,R@tbd bt ¥d: b it mbt et h 200 M of
5% acetic acrd an of water. e e er phase was dried over Na2SO4,
5 evaporated and the residue was recrystallized from cycl ohexane.
Subsequently, the still sli ghtly\/r@ur e product was filtered over a thin
silica gel layer (eluent: dietH9l Jhexane = 1:1). This gave 8.3 g of
2-met hylacrylic acid 2-[4-[(E)-2- (rret ¢~ car bonyl ) vi nyl ] phenoxy] et hyl
ester as a white powder with a nelting poi it ¢f 81-82. C and an absorptlon
maxi mum of 7 (in CHZCL) = 306.5 m (s = 2367 I*nol 10 cm. Exanple 8
Preparation of Polv-[1-[6-[3-[2net hoxv-4-f2-@yan-(E

- 2-1 met goxvcar bonvl ) vi nvl | - phenoxvnet hyl | -5-[2

met hoxL- 4-[ (E) - 2- (nmet hoxvcar bonvl | vi nvl 1nhenoxynet hvi i
phenoxyJhexvl oxv3%g KK amol).qfd-(hydsxypheaybpcrylic acid methyl ester 29 g (210

mmol) of anhydrous K,CO; and a spatula tip of KI were -placed in 200 ml of
dimethylformamide. 14.91 g (185 mmol) of 2-chloroethanol were added dropwise at
85 °C within 5 minutes while stirring. The batch was stirred at 85 °C for a further 3
10  days. Subsequently, the salts were filtered off and the filtrate was concentrated to
dryness in a water-jet vacuum. 16.1 g of (E)-3-[4-[2-hydroxyethoxy]phenyljacrylic
acid methyl ester were obtained in the form of white crystals after recrystallization

from i-propanol.

15 Preparation of 2-Meth !ac lic _acid 2-[4-[(F)-2-{methoxvcarbonyl)vinvllpheno;

ethyl ester
0

YKO/\/O

l_ oo
o)

2.56 g (30 mmol) of methacrylic acid in 10 ml of THF were slowly added

20 dropwise to a solution of 6 g (27 mmol) of (E)-3-[4-[2-hydroxyethoxy]phenylJacrylic
acid methyl ester, 5.85 g (28.3.mm01) of N,N'-dicyclohexylcarbodiimide (DCC) and

0.37 g (3 mmol) of 4-dimethylamino-pyridine in 80 ml of tetrahydrofuran (THF). The

batch was stirred at room temperature overnight. In order to complete the reaction
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O.O NO OOO~~ 00O - 56 W 01/07495 PCT/ EPOO 06788 A sol ution of
0.35 g (0.48 mol) 2 nethylacrylic acid 6-[3-[2-nmethoxy-4-[2

cyano- (E) - 2 cycar bonyl ) vi nyl ] phenoxymet hyl ] -5-[2

met hoxy- 4- [2‘?’%69@1 met h- oxycar bonyl ) vi nyl ] phenoxynet hyl ] phlé%’g)%; "33?@ ester
and 0.78 ng (0.0048 mml) a.a'-azoisobutyronitrile (AIBN) in 1.2 m dry
tetrahydrofuran (THF) was degassed in 5 a Schl enk tube and seal ed under
argon. The m xture was stirred at 55 C for 16.5 h. The resulting polyner

was preci pit Iys}g?né @dﬁ?% JEfH@N46 %[‘f’lne ﬁﬁ]d})e&ﬁﬁéc %?,gflxﬁgi’@ﬁﬁiﬁﬁrfox"\@n%

reprecipitate into 350 anol to 0.117g (319
Poly-[ | -[ 6-HoBr, [2fumbeth0.5yg 45.9 ool of (mthaeryliceackd x e bistshywas, stiryad] fon@noxy -

thyl]-5-[2- h -4- - 2- t ' :
10" hexyl oxye dPHe P ot Bl mad s ke S eeclod SHikE LR UE R oby ]
2- met hyl acr yldfesoeatetictacid ahd 200 halxf wate? - The ethef phase-waedtiakgver Na,SO,,
car bonyl ) vi nyl ] phenoxymet hyl ] - 5-[ 2- met hoxy-4-[ (E) - 2- (net hoxycar bonyl ) vi nyl ]
- phenoxyfret reyapopied and, ieaesidue wag recnystallized frqm cy¢lpbexane. o Spbseqvemlypfepar ed

in 15 accor ' | . . ' . d

2y 4 3 L, e ph YA SR SFAA iy BREREELYS e ity

met hoxypheny|efime/hentane =aki)l Thisigave 8t gof Qtmetliylactylic acid 2-[4-[(E)-2-(methoxy-
carbonyl)vinyllphenoxy]ethyl ester as a white powder with a melting point of 81-82
°C and an absorption maximum of Amax, (in CH,CL) = 306.5 nm (¢ = 23675 1/mol

10 cm).

henoxymethyl]-5-[2-m: -4-{(E)-2-(methoxycarbonyl)vinyl Jphenoxymethyl]-
15 - phenoxylhexyloxvcarb -1-methyl-ethylene

o v
o
\ A\
o
o
o} .
0O
o
P \
e}
o}
o \
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O0 O 20 2.7 g (10 muol ) [3-[(6-chl orohexyl)oxy]-5-[hydroxynet hyl ] phenyl ]
met hanol  (Exanple 6) were added to a solution of 2.6 g (12.5 nmmol)

(E) - 4- hydr oxy- 3 net hoxy- 57 WO 01/07495 PCT/ EPOQ 06788 ci nnam c acid

met hyl esWOIPOMEmpl e 1) and 3.38 g (12.5 mmol) triphenyPeHERIMF™E in 40
m tetrahydrofuran. The col ourless solution was cooled to O C and then 5.2
m (12.5 mol) of a 40% sol uti on of azodi carboxylic acid diethyl ester in
tol uene were added dropw se over a period of 2 hours. The m xture was

Cenperat ure. —TheA sauics BhORS & @8 Hadh Agartayit seid 1332 ey 2 sof ut i on
of HCL. - The,agiieaus ﬂ&ﬁ&&c%ﬁnﬁ)ﬁﬁﬁ?h&ﬂ) QIS [Pomethdky-B-[€F) D (ideti-€  Of

tert.-butyl - rret Ie her/ ét hyl "acet e organi c phase was washed wth a

sat ur at ed sMnMMﬁmyﬂph&mmeﬁuﬂpbnowxybmml @7&\mg1(01(&£k4§rmmdh)| ed over
magnesi um sul fate,  filt

r. Cogigﬂtﬂrgf %q qxl/]acu )Purlflcat |H§|n of the

resi due by ‘_’LG'%’(?F%

=44}

acet at e Bd s eahﬁ&aér o, Thé d¥Amedwas stirred at 55 °C for 16.5 h.
(E)-3- 4 [3- 6- chl or ohexyl ) oxy] -'5- [ hydr oxynet hyl ] benzy -
oxy] - 3- met Hiheyyesating ]palymmaSanrleapm%gnto e’»§§éﬂl methanobpnd, cplqlqst@dct’fhs hat

frg!t Lg;gbﬁg@%cr@% ACI (}1Iét ﬁ&?%ah% %tf%ﬁﬁﬁhn%]ﬁ?%?& ] pe%I di ne

wer e added (Bh%}?fmﬂy-m-E69[3e{2&n¢thd>x3641-[béyMoW{ﬁ&hamﬂm)bonﬂ)ﬁﬂylkﬁmdﬂyr n, 3.4
m (30.3 of cyanoacet | ci d_net ter f ethanol held
at 45 C. Tﬁée’-é\’ l)‘ét[@tm@%t”eﬂ%?g %P@M@&P?WW k’g Errper ature.
The 10 hexyloxycarbonyl]-l-methyl—ethylene] as a yellow solid.

The 2-methylacrylic acid 6-[3-[2-methoxy-4-[2-cyano-(E)-2-(methoxy-
carbonyl)vinylJphenoxymethyl]-5-[2-methoxy-4-[(E)-2-(methoxycarbonyl)vinyl]-
phenoxymethyllphenoxyJhexyl ester used as starting material was prepared in

15 accordance with the followinglprocedure: '

methoxyphenvllacrylic acid methyl ester

OH

cl /\/\/\/0

20

2.7 g (10 mmol) [3-[(6-chlorohexyloxy]-5-Thydroxymethyl]jphenyl] methanol
(Example 6) were added to a solution of 2.6 g (12.5 mmol) (E)-4-hydroxy-3-methoxy-
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cold reaction mxture was dil uted mnth 8 n1 of ethanol filtered and washed
wth cold ethanol to give 6.5 g . (93% of -

2-cyan- (E) roxy- 3- nethoxyphenyl)acryllc acid neth form
of yel | ow cﬁ’;ﬁ%@é?%g 25 -58 WD 01/ 07495 PCT/ EPOQ 06788 Pr eé’lar g‘?i’t“g’@n"%#]
(E)-3-[4-](3-f (6-Chl orohexvl)oxvl-5-[[2 nmethox~[ (E)-2-(nethoxy-
carbonvl)vinviInhenoxv]nethyl]benzvlI~J-3-nethoxypheny|]-2-cvanoacrv|ic
acid nethyl ester OO O~:) NO cl 040 O 5 I g (2.2 mmol)

E)Ei/] 33[fre£ﬁo£<§/%hn%ml€ﬁcryﬁ'c ac%ﬁq ester %g@dmf’hengl F%I%m%n of

0. Gﬁ ? (2.7 m@gdn) te&ahythuﬂ:rz(nE)IhSc()lﬁuﬂysﬂrsompoﬁ vratdmoleﬂﬁbe(m(l )md;thehl $2a6l d
met ester an 73.1 Jphe 0 Lhe in 10

tetr ghydr of ur 912 'FWB°]§ 8?6%%3%%%9& %gm‘}é‘ %Cﬁjig‘eﬂ"ﬁ%??t?&' g tﬂ]I“e’Qezw?remml )
of a -40% sol Lahaeaureﬁwﬁae%rweﬁeewfzﬁo@@m%ﬁwwas ﬂmtb&awfm%mwe

added dropwi se. The m xture was allowed to react for 1 hour at

then it was p@!;uﬂéﬂ andthensfor il & dowurs |ag roon) temperating n Tl l’mn Ilihféurmvmslpoared/as

extracted thre /eth <Ace The
organi ¢ phase “gécgf('g#hlgf&lﬁon slﬁ:l r@y%hgéﬁ ﬁ?ebw ar %?etﬁ?&tﬁ?ﬁson
and repeat edl witi 4 hixaeof terd-lbu@ii-methmmemgmadzm STHefodganic phasé Wﬁed/aﬁibd
concentrated in vacuu 1d. resi d fi rSté]t}'W ted Wt

di et hyl et her, ¥ ‘Eé? s’t“ltfb mﬁ‘”ﬁﬁg W&%F‘?ﬂ"?’é évaf‘?foﬁﬁ"%PYer

magnesium sulfate, filtered and concentrated in vacuum. Purification of the residue by

10  column chromatography on silica gel using hexane:ethyl acetate (1:1) as eluent
yielded 2.2 g (48%) of (E)-3-[4-[3-{(6-chlorohexyl)oxy]-5-[hydroxymethylJbenzyl-
oxy]-3-methoxyphenyljacrylic acid methyl ester as an oily product that solidified on

standing.
15 aration of 2-Cyano-(E)-3-(4-h dro_ -3-methoxvnhenyDacrviic acid methyl e
/
(@]
HO O

4y o—
N

0.2 ml of piperidine were added carefully to a solution of 4.6 g (30 mmol) of
20  vanillin, 3.4 ml (30.3 mmol) of cyanoacetic acid methyl ester and 0.5 ml of ethanol
held at 45 °C. The product started to precipitate on cooling to room temperature. The
cold reaction mixture was diluted with § ml of ethanol, filtered and washed with cold
ethanol to give 6.5 g (93%) of 2-cyano-(E)-3-(4-hydroxy-3-methoxyphenyDacrylic
acid methyl ester in form of yellow crystals.
25
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butyl -nmethylether to give 1.1 g (79% of . -
(E)-3-[4-[[3-[(6-Chl orohexyl )oxy]-5-[[2- - 59 WD 01/07495 PCT/ EPOO/ 06788
met hoxy- gh(ﬂliz_/}) z (met hoxycar bonyl ) vi nyl ] phenoxy] net hyl ] b Mﬁ*}’

met hoxyph -cyanoacrylic acid methyl-ester in for m yeI | ow
crystals. Preparation of 2-Methylacrvlic acid

6-[ 3-[ 2net hoxv- 4-[ 2- cvano- ( EL( neet hoxy 5
car bol W Lyl ] nhenoxvmet hyI ]-5- [2 met hoxv- 4-[ (E) - 2- (nmet hoxycar bonvl | vi nvl ] -
h , oA} .

nmol ) 2 xnethg!gcgyllc aC|d in 2 ni DNF After addltlon of 2 ngy
phenot hi azi tetrabutyl amoniumiodide and 1.1 g (1.6 nmol)
(E)-3-[4-[[3-[(6-chl orohexyl) -

oxy] -5-[[ 2- nmet hoxy-4-[ (E) - 2- (met hoxycar bonyl ) vi
y] 15 3-net hoxyphenyl]-2-cyanoacrylic acid neth
resulting mxture was stirred at 80 C for 20
was poured into an ice cold 1 MHCL soluti
extracted three tines with ethyl aceta
with a saturated sodi um bi carbonate sol uti

ster in 7 mM DWMF the
rs. The reaction mxture
e aqueous phase was
o}manlc phase was washed
and repeatedly with water,

ylé})henoxy] nmet hyl ] benzyl ] ox

dried over magnesium sulfate, filtered and concentrated by - 60
c|/\/\/\/o
o]
\
o
O\
5 o)

1 g (2.2 mmol) (E)-3-[4-[3-[(6-chlorohexyl)oxy]-5-[hydroxymethylJbenzyl-
oxy]-3-methoxyphenyljacrylic acid methyl ester was added to a solution of 0.62 g (2.7
mmol) 2-cyano-(E)-3-(4-hydroxy-3-methoxyphenylacrylic acid methyl ester and 0.73

10 g (2.7 mmol) triphenylphosphine in 10 ml tetrahydrofuran. The solution was cooled to
0 °C and then 1.1 ml (2.7 mmol) of a 40% solution of azodicarboxylic acid diethyl
ester in toluene were added dropwise. The mixture was allowed to react for 1 hour at
0 °C and then it was poured into an ice cold 1 M solution of HCl. The mixture was
extracted three times with tert.-butyl-methylether/ethyl acetate. The organic phase was

15  washed with a saturated sodium bicarbonate solution and repeatedly with water, dried
over magnesium sulfate, filtered and concentrated in vacuum. The solid residue was
first treated with diethylether, filtered and then it was recrystallized twice from tert.-
butyl-methylether to give 1.1 g (79%) of (E)-3-[4-[[3-[(6-Chlorohexyl)oxy]-5-[[2-
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WD 01/ 07495 PCP/ EPOO/ 06788 vaeuum evaporation. The crude product was
iltered through a thin silica gel layer (eluent: ethyl acetate). The
t
I
)

fil

filtrate wa ated to dryness and recrystallized from o]
yield 0.35 gvﬁg’%}gof 2-methyl acrylic acid 6-[3-[2-net hoxy -cﬁp/ggn%-
( 1

[
[

[

E' ) - 2- (net hoxycar bonyl ) vi nyl ] phenoxynet hyl ] - 5-[ 2rmet hoxy- 4- [(E) 2- (et hoxy
5 carbonyl ) vi nyl ] phenoxynet hyl | phenoxy] hexyl ester as slightly yell ow
crystals. Exam Preparat|on of Poly-[1-[6-[3.5

bi s[[ 2- netho

pheLgxy]nethy T@&%‘Eﬁ§§V|- oxvcgﬁﬁ%kg%%ﬂ%hh%?ﬁ?]b“FﬂQF@ﬂéT 1000 0-~

O 0O0O0O GMﬁmhq@hagﬂdL@mnomﬁyﬁbdﬁd}n@ﬁyMSﬁmnimmﬁ0ﬁﬁmﬂgb@&nyw«xyﬂmw(j

6-[ 3, 5-bi s[[ 2- net hoxy-4- [(E)

2- (nethoxycarbonyI)V|nyl]phenoxy]nethyl]cyclohexyloxy]hexyl ester and 1.1
A 3

15 nmg (0.007 ata hyh 4L -Hfetho:
tetrahydrofuran 1| enk tu e an seal ed_un Jer
argon. The nicssogndlvimdiphengxymetaviea-Rsmethoxy-444 sopyiinylll yirer was
preci pi t at ed %ﬁ%ﬁ%&gr and col | ect ed. The pol ymer was
repreci pltatgu t‘.’)%g@v B 00 m diethylether to yield 0.29 g
(589% Poly-[1-[6-[3,5 bis[[2-nmethoxy-4-[(E)-2- - 61
Q7
O
\ N
8] \N
0
0
j‘/‘LO/\/\/\/O
o
\
O
0]
o \
10 0.32 ml (2 mmol) 1,8-diazabicyclo[5.4.0Jundec-7-ene(1,5-5) (DBU) in 2 ml

N,N-dimethylformamide (DMF) were added dropwise to a solution of 0.2 ml (1.9
mmol) 2-methylacrylic acid in 2 ml DMF. After addition of 2 mg phenothiazine, 60
mg tetrabutylammonium iodide and 1.1 g (1.6 mmol) (E)-3-[4-[[3-[(6-chlorohexyl)-
oxy]-5-[[2-methoxy-4-[(E)-2-(methoxycarbonyl)vinyl Jphenoxylmethyl]benzyljoxy]-
15 3-methoxyphenyl]-2-cyanoacrylic acid methyl ester in 7 ml DMF the resulting
mixture was stirred at 80 °C for 20 hours. The reaction mixture Was.poured into an ice
cold 1 M HCI solution. The aqueous phase was extracted three times with ethyl
acetate. The organic phase was washed with a saturated sodium bicarbonate solution
and repeatedly with water, dried over magnesium sulfate, filtered and concentrated by
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WO 01/ 07495 PCT/ EPOQ 06788
(nethoxycarbonyI)V|nyl]phenoxy]nethyl]cyclohexyloxy]hexyloxycarbonyl]

lnmet hyl -et hyl ene] as a white solid. The 2-nethylacrylic acid

6-[ 3, 5- bi WOUOM hoxy- 4-[ (E) - 2- (et hoxycar bonyl )- 5 PCT/EP00/06788

vi nyl ] phenoxy] met hyl ] cycl ohexyl oxy] hexyl ester used as starting materi al
was prepared in accordance with the follow ng procedure: Preparation of
5- F( 6- Chl or ohexyl oxv)-1. 3-cvcl ohexanedi carboxvlic acid dinethvl ester 0
O4~C~- 00O 100 7.5 g (22.8 mml) 5-[(6-chl orohexyl)oxy]lsophthallc acid
di met hyl estmcuum@xmmnejl‘h e gradugt was filt preclshmgbtaﬁpm siiea galdayend

charged int f rev%ﬂé Qggpat i on
cat al yst (5% %ﬁﬁttAFﬁkl %Ez}%ﬁson trta;[%ﬁgﬁ tgd@d%%évaggs was cI osed and
t he conmpouncethemsl toyyviekig@® A% ge@0%) oﬁ%methyhmhdﬁcﬂeﬁ?tﬁefbmatbexpﬂ-[z@yﬁousi ng a
constant hyd en ress re B‘Fﬂéﬁ un |i further g&ig n_upt age was
obser ved (a#’g u%“ S’WQ#P 1@;79 3 X¥"0 room
tenper at 4r €, ftioh l?hﬁyfl ﬁ@doﬁﬂh&ﬂﬁ%éwﬂé%ﬁgﬁﬂfﬁlﬂﬁvﬂ?ﬁs‘iﬁs The crude
product was esse | & y a C|s/trans m Xt ure of

5-[ (6-chl orohexyl ) oxy] -1, 3-cycl o- hexanedi carboxylic acid di nethyl ester.

The "pure ci sz conpglind was isolated as a 20 colourless oil by chromat ography
on silica g;&%@% hexane/ et hyl acet ate (4 1) as el uent. (yiel d 6.1 g,
th 1 1}-

80% . -62 \Préh PoIER0J6.053 His{[2Rn ethonyed |
[ 3-](6-Chl orohexyl)oxv -5-[ h3ndr xvrret th]cv Iohexyl met hanol
benoxyJmethyljcyclo loxylhexyloxycarbonyl]-1-m e
10
Q 7
(o)
\
o
O
o]
0NN ,
o]
P \
o]
0]
o) \

A solution of 0.5 g (0.7 mmol) 2-methylacrylic acid 6-[3,5-bis[[2-methoxy-4-
[(E)-2-(methoxycarbonyl)vinyl}phenoxylmethyljcyclohexyloxylhexyl ester and 1.1

15 mg (0.007 mmol) c.o'-azoisobutyronitrile (AIBN) in 1.7 ml dry tetrahydrofuran
(THF) was degassed in a Schlenk tube and sealed under argon. The mixture was
stirred at 55°C for 38 h. The resulting polymer was precipitated into 500 ml
diethylether and collected. The polymer was reprecipitated from 3.5 ml THF into 500

ml diethylether to yield 029 g (58%) Poly-[1-[6-[3,5-bis[[2-methoxy-4-[(E)-2-
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OH C QOH 5 6.05 g (17.5 nmol)
ci s-5-[(6-chlorohexyl)oxy]-1,3-cycl ohexanedi carboxylic acid dimethyl ester

wer e di ssol O m tetrahydrofuran in an atnosphere of The
col ourl ess so 1{0?%!% was cooled to -25 C and then 37 m (36. §%€'§]‘7§)§ a 1
nmol ar sol ution of |ithiumalum niumhydrid in tetrahydrofuran were added
dropwi se over a period of 45 m nutes. The reaction m xture was carefully
quenched in sequence 10 first with 5 m of net han.pl and then with 50 m of
a 1 nolar sol e} s stirred for 1 hour
at roomterrpe&% WQ%RQQS)U géﬁ%n %ﬁﬁl"g ?Wﬁqﬁ OXYrAtPI¥Ll The sol i d
resi due was m?ﬁna]dsmwmtehmmao m of tert.-butyl- nethylether. The
organi ¢ phase of the |trate was separated, washed with 100 mM of a

sat urat ed sodi um bi carbonate solution and 100 m of water, dried over

magnesi um 15 sul f ajyg zfukétﬂg@a[ %m%ﬁ%@%ﬂl YEM'SQ“F@JQH%MYD’

chromat ogr aphy of the cru product on 2

di chl or on®t havisylinbenexydnethyleyriohgxylexyJhexyl g@m used6 ag ity wnfaterial was

3-[(6-chlor ) hexyl ] met hanol as a
E:ol ([)l(,ll‘| ess oﬁ}gﬁé%@% gﬁ#g%ﬁ%@fw }l-/’g] (QP“ X)Iér]epar ation ofS (E)
3-[4[[3-[ (6-Chl or ohexyl ) oxy] -5- ([ 2 net hoxy- 4 1(EI-2 fi net hoxy

| |

car bonvl Lvl | .envlJ acrvlic acid
nmet hyl ester ethyl

eg;er
o v
o
c|/\/\/\/o
o)
10 o

75 g (22.8 mmol) 5-[(6-chlorohexyl)oxyJisophthalic acid dimethyl ester

(example 6) were dissolved in 75 ml ethyl acetate and charged into a steel autoclave.

After addition of 3 g of a hydrogenation catalyst (5% RlWWAlox, Johnson Matthey

Company) the vessel was closed and the compound was hydrogenated at a reaction

15  temperature of 70 °C using a constant hydrogen pressure of 18 bar until no further

hydrogen uptage was observed (approx. 4 hours). The reaction suspension was cooled

to room temperature, filtered and concentrated under vacuum to dryness. The crude

product was essentially a cis/trans mixture of 5-[(6-chlorohexy1)oxy]-1,3-cyclo-

hexanedicarboxylic acid dimethyl ester. The pure cis-compound was isolated as a

20  colourless oil by chromatography on silica gel using hexane/ethyl acetate (4:1) as
eluent. (yield: 6.1 g, 80%).
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010 52259 (7.9 mol)
[ chlorohexyl)oxy] 5-[ hydroxynet hyl ] cycl ohexyl ] - met hanol, 4. 12

19. })AIE_)%S hydr oxy- 3- met hoxyci nnani ¢ acid net hyl n@gfﬂ#?mé@anpl e 1)

and 5 24 ¢ mrol ) tri phenyi phosphi ne were sol ved i
tetrahydrofuran. The solution was cooled to O C and then 8.64 g (19.8 muol)
of a 10 40% sol ution of azodi carboxylic acid diethyl ester in toI uene were
added dropwi se over a per| od of 2 hours. The m xture was all owed to react
for 2 hours, g . AdiiBo] The reaction
m xture wa 1 ' ' ] 0 ol ved in 50
m of dichl oronet hane washed with 50 ml -of an |- M HC soI ution, 50 m of
a saturated sodi um bi carbonate solution and 1 glpeat edly with water, dried
over magnesium sul fate, filter ed and conce te vacuum evapor ation.
The crude product was crystal Li f QMg oI at -20 C.  Further

p=ar aphy on silica gel using

purification of the solid régldue by chro <

di chl oronet hane/ et hyl acetate (19:1) as eluen®™@Qave 2.6 g (50% of

(R . L4[F$[(?- 5-[[2-neth 4-1(E) - 2- th b 1) | ] ph ] meth
chl or ohexyl ) oxy nmet hoxy - met hoxycar bonyl ) vi nyl ] p enoxy me
yl]- - %4 WO 0160749K%1 mebovleéiéﬁachlomgml)oxy] 1,3-cyclohexanedicarboxy.

cycl ohexyl t %?%E, fRRX
col ourl ess |(g] v?gst%us o#gat hat géqiﬂé @ﬁgﬂ%ﬁgﬂn %?epar ation of
2 Meth r | argon.eTha:coéanrMsmlmoa Vs spoled tret280%0 and-thqoe3 7 mk(%ﬁ&m»l»o 3

carbonvl | Vll r}'Iﬁcl)lgrhse %)mmm%ﬁ/d ﬁ%ﬂ}%ﬁ%& a&eg dré})WIse
over a period of 45 minutes. The reaction mixture was carefully quenched in sequence

10  first with 5 ml of methanol and then with 50 ml of a 1 molar solution of HC! in water.

The susjaension was stirred for 1 hour at room temperature and subsequently filtered

through speedex; The solid residue was washed carefully with 100 ml of tert.-butyl-

methylether. The organic phase of the filtrate was separated, washed with 100 mi of 2

saturated sodium bicarbonate solution and 100 mi of water, dried over magnesium

Al—|o

15  sulfate, filtered and concentrated in vacuum. Column chromatography of the crude
product on 280 g of silica gel using dichloromethane:methanol (19:1) as eluent gave
4.6 g (94%) of [3-[(6-chlorohexyl)oxy]-5-[Thydroxymethyl]cyclohexyllmethanol as a

colourless oil.
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0.0~000 786 ng (5.16 mmol ) 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene(1, 5-5)
(DBU) in 5 m 10 NN-di net hyl f ormram de were added dropwi se to a solution of
413 met hylacrylic acid in 5 m N, N di nethy over
perlod of 3 gﬁ&hb?% After addition of 4 ny phenoth|a2|ngi“m_-f%ﬂgl%6%:s
tetrabutylannDnlun1|odide and 2.6 g (3.9 mol)

(BE)-3-[4-[[3-[(6-chl or ohexyl ) oxy] -5-[[ 2met hoxy-4-[ (E) - 2- (met hoxycar bonyl ) -
V|nyI]phenoxy)nethyI]cycIohexyl]nethoxy] 3- nethoxyphenyl]acryllc acid

met hyl 15 ester _ di hy | f i de J

mxture was SEFRFEER Bo—E—e FOUT ST He—teac tr of P Xttt —was—pour ed
into 50 M oOfcamBnii®s anokvihe ) ik MBESHBhé i
extracted three times with 50 ni ethyI acetate The organlc p ase was
washed with SREYlesler 5 saturated sodi um bicarbonate sol ution and
repeatedly with water, dried over magnesiumsulfateg fi/tered and
concentrated by 20 vacuum evaporation. Purification »othe residue by

col um chr omat ography on 270 g - 65 WO 01/07495 / EPO0/ 06788 silica ge
usi ng tol uenetethanol (9:1) as eluent yiel ded g (92% of.2

met hyl acrylic acid 6-[3,5-bis[[2 nmethoxy-49 - (et hoxycar bonyl ) vi nyl ] -
phenoxy] met hyl j cycl ohexyl oxy] hexyl ester as yefTow sh oil. 5 Exanple 10 A

two percent by weight solution S| of the oPor eacti ve pol ymer A was
prepared using cycl opentanone as a sold/ The solution was stirred for 30
ninutes at room tenperat GFE-~Photopdly 10
0]
\
o)
o]
) \
5

2.25 g (7.9 mmol) [3-[(6-chlorohexyDoxy]-5-[hydroxymethyl]cyclohexyl]-
methanol, 4.12 g (19.8 mmol) (£)-4-hydroxy-3-methoxycinnamic acid methyl ester
(Example 1) and 5.24 g (19.8 mmol) triphenylphosphine were solved in 25 ml
tetrahydrofuran. The solution was cooled to 0 °C and then 8.64 g (19.8 mmol) of a

10  40% solution of azodicarboxylic acid diethy] ester in toluene were added dropwise
over a period of 2 hours. The mixture was allowed to react for 2 hours at 0 °C and
then for 24 hours at room temperature. The reaction mixture was concentrated in
vacuum. The solid residue was dissolved in 50 ml of dichloromethane, washed with
50 ml of an 1 M HCI solution, 50 ml of a saturated sodium bicarbonate solution and

15 repeatedly with water, dried over magnesium suifate, filtered and concentrated by
vacuum evaporation. The crude product was crystallized from methanol at -20 °C.
Further purification of the solid residue by chromatography on silica gel using
dichloromethane/ethyl acetate (19:1) as eluent gave 2.6 g (50%) of (&)-3-[4-[[3-[(6~
chlorohexyl)oxy]-5-[[2-methoxy-4-[(E)-2-(methoxycarbonyl)vinylJphenoxylmethyl]-



00 -0 0- Oo x Solution Si was spin-coated at 2000 rpmonto tw | TO.
(indiumtin-oxide) 15 coated glass plates, which were then dried for 30

m nutes at 150C _Both substrates were subsequently expo m nut e
to the po‘mﬂ’@é%f ultraviolet light of a 200 W hi gh pre:‘ﬁﬁeﬂm@ghﬁry | anp.
The intensity of the uv-light at the substrates position was neasured as
1.1 mMVcn2. Wth the coated sides facing inwards, the two plates were
assenbled into a- 20 parallel liquid crystal cell which was filled with the

i or oscoped RERAT R e A FoPRHETRG e BT TR dheoolie o
tilting C%I?ﬂ P YREEUS, oxmhat@bh&iﬁsdomﬁmﬂng;ed into the mi croscope t he
t

al i gnnent he long axis of the liquid crystal nolecules was found to -
66 WO 01/07495 PCT/ EPOO/ 06788 be parallel to the polarisation direction of

the uv-1i tmh §@S2 RNOikd aleli83-bi %We 11 5 ©
A m xture r-p vias prepare corrprlsmgt e ollTowng Trquid crystalline
di acr yf at ecarhonsbivinyliphenexyimethvl]avslobexyloxyihexyhester

o 7/
(o]
\
O
(o)
0
AN
YLO O
o)
\
o]
0
o

786 mg (5.16 mmol) 1,8-diazabicyclo[5.4.0Jundec-7-ene(1,5-5) (DBU) in 5 ml

10  N,N-dimethylformamide were added dropwise to a solution of 413 mg (4.8 mmol) 2-
methylacrylic acid in 5 ml N,N-dimethylformamide over a period of 30 minutes. After
addition of 4 mg phenothiazine, 146 mg tetrabutylammontum iodide and 2.6 g (3.9
mmol) (E)-3-[4-[[3-[(6-chlorohexyl)oxy]-5-[[2-methoxy-4-[(E)-2-(methoxycarbonyl)-
vinyljphenoxymethyljcyciohexyljmethoxy]-3-methoxyphenyl]acrylic acid methyl'

15  ester dissolved in 10 ml N,N-dimethylformamide the resulting mixture was stirred at
80 °C for 20 hours. The reaction mixture was poured into 50 ml of an ice cold 1 M

HCI solution. The aqueous phase was extracted three times with 50 ml ethyl acetate.

The organic phase was washed with 50 m] of a saturated sodium bicarbonate solution

and repeatedly with water, dried over magnesium sulfate, filtered and concentrated by

20  vacuum evaporation. Purification of the residue by column chromatography on 270 g
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Mna: o/ ~ 00 15 - 67 WO 01/07495 PGI/ EPOO/ 06788 1In addition to the

di acryl ate nononers, photoinitiator | RGACURE 369 from C ba SC as well as
BHT, which served as an inhibitor were added to the m'xtur? /}Q@ﬁ he
conposi ti onVGPYH%E ire M was as fol lows: Monl 77 wt %5 Monf CTAPEMET®, \on3
4.7 wt% Ilrgacure-369 1.9 wt% BHT 1.9 wt% 10 Finally, the solution.S(LCP)
resulted fromdissolving 15 wt % of m xture MLCP in anisole. Like in
exanple 10, solution S i was spincoated on a glass .plate, dried and

subsequent |y . 1] iaci de LiASE 54 | | 1 .00 nut e.
Then diacry lsﬁiﬁg%ggl?slﬁgo tgﬁ"%é%/k%d \fggj gsp‘%ﬂrl\ené 8’%‘? %3 Zzéeg é%%bfdr é)%l%gih%”ﬁflﬁut es
on top of theacis irradiated LPP6{[3geis[[ZFmethory-d-[{E)-I(théthodyicatbotlylpvipyl-al | i ne
di acrylates the plate S xposed to, i sotropic.yv-]ight under nitrogen

at nospher e f@tﬁeﬁxﬁ?%ﬂ?ﬁz@‘ﬂ?ﬁe Wi‘t‘fﬁ&?@%% °§‘P13’g9* nt capability of

phot opol yner A the contrast of the cross-linked Iiquid crystal |ayer was
measured using a polarising mcroscope wth crossed polarisers, which was
further e}ui M—l&ﬁ a photodi ode for light intensity 20 neasurenents. The

contrast was cal cyl ghéPeRent B weftht Qoktion K9 b¢ ﬁ@tpHoEHré‘d&ﬁinf k;s/g'rmeﬁfe.é‘%ed

with the optical axis 0f the cross-linked |iquid-crysta oriented 450
and 00 in r @syparsd usingsielopantaneae gt satvend e solytion wigh stirpst fon 30 mifuteL0: 1
denonstrat es r&&ften?ﬁ%?ﬂﬂe.ent al i gnnment capability of photopolyner A

Photopolymer A:
10
\o 0/
—0 oO—
o o}
° (o]

X

Solution S1 was spin-coated at 2000 rpm onto two ITO (indium-tin-oxide)
15  coated glass plates, which were then dried for 30 minutes at 150°C.

Both substrates were subsequently exposed for one minute to the polarised
ultraviolet light of a 200 W high pressure mercury lamp. The intensity of the uv-light
at the substrates position was measured as 1.1 mW/cm?.

With the coated sides facing inwards, the two plates were assembled into a

20  parallel liquid crystal cell which was filled with the nematic liquid crystal mixture
MLC12000-000 (Merck). Using a polarising microscope, the alignment quality was
found to be excellent. With a tilting compensator, v_vhich was introduced into the
microscope the alignment of the long axis of the liquid crystal molecules was found to
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Clains 1. A conpound conprising a repeating unit of fornmula (I) (B2-P2)n2
(P-B)ni~ (B3-P3)n3 1 B4 M 51 in which: Arepresents a nitrogen atom
a carbon WOMO7495group -CRI- or an aromatic or alicycli BCHERAMYSTS®/Ni ch i s
optionally substituted by a group selected from 10 -fluorine, chlorine,
cyano and a Cl-18 cyclic, straight-chain or branched al kyl group, which is
optionally substituted by a single cyan group or by one or nore hal ogen
atons and in which one or nore non-adjacent alkyl -CH2- groups are

opti onal | y be@prelleldg the polatisation disectien of theruvdight which wasmsed to plotealign 0- CO |

- Si (%)Z‘Qhéh@ﬁéﬁm -NR -, 15 -NR-CO, -CONR -, NR-COO, -OCONRI-,
NR1- CO-NR -, - CH, -C-C and -OOCO O, wherein Rl represents a
hydrogen atom or | ower alkyl, Mrepresents a repeating nononer unit; nl to

n3 each inﬁgﬁnlgelqtly represent O or an integer having a value of froml to

3, 20 wit oviso that 1 < nl + n2 + n3 < 4; pi, p2, p3 each
i ndepersdent | y r Apmesteret Mg pias tpogpatedveongprising; thafllowingOliquid crystaliine
diacrylate monomers:
Monl!:

\)(LO/\/\NO_Q_{_Q‘:)_Q—WL
\/ﬁ\o/\/\/\/o—m O_Q_}—Q—o\/\/\/\oj\/
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|to B4 each independently represent a residue of general formula H S CE
S1-1 C2--S2 11 _in which 5 S1 to S3 each independently re i ngle
bond or a YYRAWH4Gr oup selected froma Cl-24 straight-chgﬁﬁﬁgﬁkgggﬁched

al kyl ene group, which is optionally substituted by a single cyano group or
by one or nore halogen atons and in which one or nore non-adjacent

al kyl ene -CH2- groups are optionally replaced by a group selected from

-0-, -CO, -COO, -QCO,;L0 -Si 2- O-Si ( 2. . N - - NRI -,
NR - CO- O, -O comd%“%é"]igbdﬁﬁ&g{‘g I ,’%&E‘P‘!@WM%@%? rein

R is as def crrdaaovel asBHE Whick s@aéd as andiiibitetandrt WddedRé GeatiixfuraThus omat i ¢
or an alicyclic group, which is optionally substituted by a group sel ected
from fl uori nthe compes ?Fé?flé’y‘ﬂﬁeMsts%\S%ﬂ?WB cyclic, straight-chain or
branched al kyl group, which is optionally substituted by a single cyano
group or by one or norMoRh| ogen AW and in which one or nore

non- adj agent al kyl - roups sar tionally - replaced by a group

col ected from- 0., -g%gf,m?coo,ﬁl%wg'@o, _Si (CH3) 2-O- Si (CHB) 2 NRI -,

NRI -CO, -CONR -, 20 Man3CO O 47®%@O NR -, NRI-CONR -, -CH=CH, -CG-C

and -O-CO-O Werein Eﬁgr ent hydr ogen atom or | ower alkyl, and n4
and n5 are each indep?% en %goq()?wi% 2. A conpound according to Caiml,

igomhich P to P3 are BHTect ed fli9wit%he general 25 fornulae Lila and Mo:
10 Finally, the solution S(LCP) resulted from dissolving 15 wt% of mixture M; cp
in anisole.

Like in example 10, solution S1 was spincoated on a glass plate, dried and
subsequently exposed to vertical incident, polarised uv-light for 1 minute. Then
diacrylate solution S(LCP) was spin-coated at 800 rpm for 2 minutes on top of the

15  irradiated LPP-layer. To cross-link the liquid crystalline diacrylates the plate was
exposed to isotropic uv-light under nitrogen atmosphere for 5 minutes.

To characterise the alignment capability of photopolymer A the contrast of the
cross-linked liquid crystal layer was measured using .a polarising microscope with
crossed polarisers, which was further equipped with a pho;codiode for light intensity

20 measurements. The contrast was calculated as the ratio of the light intensities
measured with the optical axis of the cross-linked liquid crystal layer oriented 45° and
0° in respect to one of the polarisers. The high contrast of 1200:1 demonstrates the
excellent alignment capability of photopolymer A.
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*Ma IUb 5 wherein the brokent+Hne—indicates the point of |inkage to S3 and

wherein: D represents pyrim di : Tl i di ne-2, 5-di

2.5 oppaaphet, 2, % uran (VAR IBAHL: oy Ecterosogmty o
group, which is optionally substictutedtbys a 'group sel ected fromfluorine,
chlorine, cyan; or a Cl.ls cyclic, straight-chain or branched al kyl
residue, which is optionally 10 substituted by a single cyan group or by
one or nore hal ogen groups and in which one or nore non-adjacent alkyl
-CH2- groups are optionally replaced b&@iﬁoup selected from-0-, -CO,
-CO0O, -0CO, S cgdapgmga ' Zrencithe unit\it foldila HCO-NR -, NR -CO O,
-0 CO NR -, NRI-%OANRI-, C%I’: , -E—EPC- agnd 15 -OCg?O, wherein R is as
defined above; E represents -OR3, -NRARS5 or an oxygen atom which defines
together wwth the ring D a counarin uni{Bz_r_\;%erei n R3, R4 and RS are

sel ected from hydrogen and a Cl1.18 cyclic, $®raight-chain or branched

al kyl residue, which is optionally substlituted by one or nore hal ogen
atons and in which one or 20 nnrg:1[m|)-.1a.dAac.e(Bs-[a$)Il§3yl -CH2- groups are
optionally replaced by a group selected|{from-0-, -CO, -CO-O, -0-CO and
-CH=CH, or R4 and R5 together forma s alicyclic ring; X, Y each

i ndependently represent hydrogen, fluorim#4 chlorine, cyan or a Cl.12

al kyl group, which is optionally substi ta;Led by fluorine and in which one

or -71 uhhhitlil1I!ii WO 0110705 PCT/ EPOQ,106788

in which:
A represents a nitrogen atom, a carbon atom, a group -CR!- or an aromatic or
alicyclic group, which is optionally substituted by a group selected from
10 fluorine, chiorine, cyano and a Cj.g cyclic, straight-chain or branched
alkyl group, which is optionally substituted by a single cyano group or by
one or more halogen atoms and in which one or more non-adjacent alkyl

-CH,- groups are optionally replaced by a group selected from —O-,
-CO-, —-CO-0-, -0-CO-, -Si(CH3)2-O-Si(CH3)2-, -NRl-,

15 -NRl-CO-, -CO-NRl-, -NR-CO-0-, -O-CO-NRl-
~NR1-CO-NR!-, -CH=CH-, -C=C— and -O-CO-O-, wherein Rl
represents 2 hydrogen atom or lower alkyl,

M represents a repeating monomer unit;

nlton3 each independently represent O or an integer having a value of from 1 to 3,

20 with the proviso that 1 <nl +n2 +n3 < 4;

Pl P2 P3 each independently represents a photoactive group; and
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nor e non- adj acent al kyI CHZ groups are optionally replaced by a group
selected from-0-, - represents hydrogen or a
Cl 18 strala,ht chal n or branche ich is o |onaII
substi t ut ed"APA P ngl e cyano gr ME '"tﬂi"nlﬂm”l nor e hal o§ER/EPB0/GT and
i n which one or nore non-adjacent*a s groups are independently
optionally replaced by a group sel ected from-0-,--CO, -COO, -0-CO,
-Si(CH3)2-O0-Si (CH3)2-, -NR -, NR-CO, -CONR- 51 NRi- CoO O, -OCONRI-
NRl - CO- NR! - CH=CH C=C- and -O-CO-O-, wherein R is as defined above.
10 3. A corrptﬁMBéccsmln@epmde@ﬂnrmentrarﬂndumﬂgenemlﬂyh:nulhll he repeating
unit of formula (1) conprises at |east 50% of the nononer buil ding bl ocks
conprising the .conmpound of formula (I) 4. A conpound according to any one
of claimse 1 to 3, in whichth-e—g ﬁegi.e.d. 200m acryl at e;

nmet hacryl ate; 2-chloroacrylate; 2- phenyl acryndte; 15 "méryl am de,

nmet hacryl am de, 2-chl oroacryl am de and 2-phenyl acryl am de,” the nitrogen
atom of which is optimwhikhy substituted by a | ower al kyl group; vinyl

ether; vinyl ester; a styrene derivative; siloxane; imde; amc acid; amc
acid estgersglaggldi mega; i Y

derivati vszs. SSwE nmet hod eﬁ%ﬁu?ﬁu%%%ga ah%lg%ggﬁ JWH %ﬂoﬁg 5%*3“3(1
conprising the 20 p@Wn—J&ﬁﬁl &mmmmsppwy units

compr1 Sing reheti ng SR oqﬁca?%mu%@%%gr“ﬁ%ﬁﬂv%%ﬁ? AR ReRm o P,

anal ogue of a pol ynein which odé aymoreonad-adjanedt alkylene -p(ﬂ{z;rgrouﬂs@‘ebpﬁxsmnyl si ng

a conpound of fornul a n cross-linked form 25 . Ia er
according to Claim 7rep§gﬁ%cthy,asgg.wpo§q lectada fiopn, —Cay —(gﬂ— O-sr an
ekectro-ptical devic§cndp-o-siCHz)p-, -NRI-, —NRI-CO—, —CO—NRl-,

—-NR1-CO-0-, ~O-CO-NR1-, -NR1-CO-NR!~, ~CH=CH-, -C=C—
and ~O—CO-0- wherein R! is as defined above,

Cland C2 each independently represents an aromatic or an alicyclic group, which is
optionally substituted by a group selected from fluorine, chlorine, cyano or
15 a Cy.1g cyclic, straight-chain or branched afkyl group, which is optionally
substituted by a single cyano group or by one or more halogen ato:ﬁs and
in which one or more non-adjacent alkyl -CH,- groups are optionally
replaced by a group selected from —-O-, -CO-, -CO-0O-, —-O-CO-,
| —Si(CH3)2-O-Si(CH3)2-, -NRl-, -NRl-CO-, -CO-NRI-,
20 —-NR1-CO-0-, -0-CO-NR!-, -NR1-CO-NR!-, -CH=CH-, ~C=C-
and —O—CO—O- wherein R! represents a hydrogen atom or lower alkyl,
and
n4 and n’ are each independently O or 1.
2. A compound according to Claim 1, in which P! to P are selected from the general
25 formulae ITla and IIIb:
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Use of a conpound according to any one of clains 1 to 4 in the manufacture

of an optical _or an el ectye-eptical—device. 10. An opti

el ectro-oﬂ‘f‘?‘lﬂi’?4 evi ce conpr g mnmaccor di ng tgé'lélﬁgt{mgﬁg of
claims 1 to 4. 5 11. An optiHm“g“mm -optical device conprising a

| ayer according to aim7 or* Gai'm& £2. A conpound of fornula (1),
which is Poly-[1-[11-[5-[4-[(E)-2 met hoxy- '

car bonyl vi nyl ] benzoyl oxy] - 2-[ 6-[ 2 net hoxy- (E) - 4- (met hoxycar bonyl vi nyl ) -
phenoxy] oxyhexyl ] benzoyl oxy] undecyl oxycar bonyl ] - 1- et hyl et hyl ene] 10 13. A
conpound of fornmula (1), whickxis Poly-[I-[I I-[(E, E)X2, 5-di-[6-[2-nethoxy-
- 4- (met hoxycar bonyl vin @- OXy] @xyhexyl | kg

net hyl et hyl ene]. - 73 N\ o

Y E Yy
IMla Iib

5  wherein the broken line indicates the point of linkage to S3 and wherein:

D represents  pyrimidine-2,5-diyl, pyridine-2,5~diyl, 2,5-thiophenylene,
2,5-furanylene, 1,4- or 2;6-naphthylene; a phenyléne group, which is’
optionally substituted by a group 'sele:cted from fluorine, chlorine, cyano; or a
Cys cyclic, straight-chain or branched alkyl residue, which is optionally

10 substituted by a single cyano group or by one or niOre halogen groups and in
which one or more non-adjacent alkyl -CH2. groups are optionally replaced
by a group selected fom -O-, -CO-, -CO-O-, —O-CO-,
-Si(CH3)2-O-Si(CH3)2-, -NRl-, -NR1-CO-, -CO-NRIl-,
-NR1-CO-O-, ~0-CO-NR1-, -NR1-CO-NR1-, -CH=CH~, ~C=C- and

15 —~0-CO-0-, wherein R' is as defined above;

E represents —OR3, ~NR4R5 or an oxygen atom, which defines together with
the ring D a coumarin unit, wherein R3, R4 and RS are selected from
hydrogen and a Cj.18 cyplic, straight-chain or branched alkyl residue, which is
optionally substituted by one or more halogen atoms and in which one or

20 more non-adjacent alkyl -CH2. groups are optionally replaced by a group
selected from —O—, —CO—, ~CO-0~, ~0~CO- and ~CH=CH-, or R% and
R3 together form a Cs.g alicyclic ring;

X, Y each independently represent hydrogen, fluorine, chlorine, cyano or a Cia2
alkyl group, which is optionally substituted by fluorine and in which one or
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more non-a‘i&jgéent alkyl -CH2. groups are opﬁonally replaced by a group
selected from —O-, ~-CO-0-, ~O-CO- and -CH=CH-;

represents hydrogen or a C.j5 straight-chain or branched alkyl residue, which
is optionally substituted by a single cyano group or by one or more halogen
atoms and in which one or more non-adjacent alkyl -CH2- groups are
independently optionally replaced by a group selected from —O—, —CO—,
-CO-0-, -0-CO-, -Si(CH3)2-O-Si(CH3)2-, -NRl-, -NRI1-CO-,
~CO-NRl-, -NR1-CO-0-, -0-CO-NRl-, -NRI-CO-NRI-,
—CH=CH-, ~C=C- and ~O-CO~O-, wherein R is as defined above,

A compound according to Claim 1 or Claim 2, in which the repeating unit of
formula (I) comprises at least 50% of the monomer building blocks comprising the
compound of formula (I).

A compound according to any one of claims 1 to 3, in which the group M is
selected from acrylate; methacrylate; 2-chloroacrylate; 2-phenylacrylate;
acrylamide, methacrylamide, 2-chloroacrylamide and 2-phenylacrylamide, the
nitrogen atom of which is optionally substituted by a lower alkyl group; vinyl
ether; vinyl ester; a styrene derivative; siloxane; imide; amic acid; amic acid
esters; amidimide; maleic acid derivatives and fumaric acid derivatives.

A method of manufacturing a compound of formula (I) comprising the
polymerisation of one or more pre-finished monomer units of formula (I).

A method of manufacturing a compound of formula (I) comprising reacting a
photoactive derivative with a functional polymer analogue of a polymer according

to Claim 1.
A polymer layer comprising a compound of formula (I) in cross-linked form.

A polymer layer according to Claim 7, which is an orientation layer for an optical

or an electro-optical device.
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9. Use of a compound according to any one of claims 1 to 4 in the manufacture of an
optical or an electro-optical device.

10. An optical or an electro-optical device comprising a compound according to any
one of claims 1 to 4.

11. An optical or an electro-optical device comprising a layer according to Claim 7 or
Claim 8.

12.A compound of formula (I), which is Poly-[1-[11-[5-[4-[(E)-2-methoxy-

* carbonylvinyl]benzoyloxy]-2-[6-[2-methoxy-(E)-4-(methoxycarbonylvinyl)-

phenoxyJoxyhexyl]benzoyloxyJundecyloxycarbonyl]-1-methylethylene]

13. A compound of formula (I), which is Poly-[1-[11-[(E,E})-2,5-di-[6-[2-methoxy-
-4-(methoxycarbonylvinyl)phenoxyJoxyhexylJbenzoyloxylundecyloxycarbonyl}-1
-methylethylene].
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