WO 00/ 59966 - 4 SEP 2003 PCT/ | B00/ 00349 Phot oactive pol ynmers The present

I nvention relates to new photoactive polyners, and their use as

orientati orwbe&sggg% for liquid crystals and in the constructi o 3P 7003
unstructured an St ruct ured optical elenments and nul ti-| aye®CIJiBe0#B4y 5
Different electro-optical effects used for liquid crystal displays (LCD)
require alignnment |layers with very high pretilt angles. Vertically aligned
'nematic (VAN) LCDs for instance require pretilt angles between 85 and 90,
‘measured fromthe surface planePhotonbtivegssiyiefaybri d aligned nematic
(HAN) - LCDs, _}he pretilt angle at 10 one of thé substrates has to be in the
above range, Thehqmesst tifeeritioht resgd Qoahe\?vh ' tEd

(typically 0-10).. Brushed polyimdes whic ﬂééﬁggpg(gp@ 5 @ndﬁlceil'rn se kﬁsgh
pretilt anglBETationelayemsofert ik moystald ranbimc ke cdnstrhesidar US hinBgudnged ingue.
In the caseguof eci al,l rat ches caused by brushing and

i nsuf fici ent nglr e%Y%ﬁ%ﬁawpﬂﬁlmgpﬁl?ﬁaWéYW? known probl ens of the
‘brushi ng 3 echni que. On the other 15 hand, stable photoalignable

mat eri al s~for high pretilt angles, which would solve the-, above problens,
are not knovfifiseent a¢1ect!<lbsptmxﬂ ¢ffaetskm9wm fot dijuid- @ﬁtdlcdisg]ayg‘r@@;) Shighge from
residual bir frln ce of . uid crystal |ayer which results in
reduced cont gg{ne YF}'SnE’F &E Paeidt angle Yewicaliy mlignad pematy GV4NES.

ot ef 11 ngenea % SoRiife E*‘ﬁ‘?r el el Re SRR Bt Shonsiye Ep%es'tﬂ“a' a
vol tage to tshﬁart_@am dn tiwechse of hptaid @Iﬁgﬂeh@neﬁﬁHHSHWL@Bﬂ nh%?ﬂla

grey . tric view ng angl e dependence of" such

LC- conf i ?ur QPF e/?rgE B {p %%@ﬁ@&pwrme,twbermme dilt mgilesatdhe other
conpensatin cr st al rs.(LCP)
whi h ver e S%‘%?’Séﬁsgﬁﬂﬁ‘wﬁ“ﬁﬁﬁlﬁﬁt B8 by piés S el S Does

i deal |y sui high protik anpleasuffigpiram alid mw@araw&sckstdﬂtﬁe %sﬁlhg t@high@! 13l S can

rincipall be d,. to any val ue between 0 and
P pallye .-_?f’ J‘/ﬁ i\,Ds especxally scratches caused by brushmg and msufficient pretilt

angle umfonmty are well known problems of the brushing technique. Of the’ > other

15 5t high prefilf angles, ‘which - ‘would solve the;

Most of the known electro-optic LCD-modes suffer from residual birefringence of the
lignid crystal layer which results in reduced contrast, intrinsic colours and/or

20  restricted viewing angles. Optical retarders are applied to the LCD to compensate for
the residual birefringence. Tilted L.C-configurations which are formed upon applying
a voltage to the LCD are used in most of the commercialised LCDs to adjust grey
scale. The very asymmetric viewing angle dependence of such tiited
LC-configurations is optimally compensated if the optical axis of the compensating

25 retarder is tilted as well. Liquid crystal polymers (LCP) which were photoaligned by
LPP-materials prior to polymerisation are ideally suited to such an application, as the
tilt of the optical axis can prinpipal]y be adjusted to any value between 0° and 90° by
the adjacent alignment layer. A drawback of known alignment materials inducing
very high pretilt angles is their high surface tension which causes wetling problems,

30 Consequently, it'is ‘not p0551ble to coat’q ‘uniform layer of LCP—prepolymers on'top of,
such: ahgnment Iayers
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t he adj acent alignnent |ayer. A drawback -of known alignnment materials

i nducing very high pretilt angles is their high surface tensi-chSthgh
causes wetWOAis99®bl enrs. 30 Consequently, it is not possi bperisuoamd a
uni form |l ayer of LCP prepolyners on top of such alignnent |ayers. -1
CONFI RVATI ON CORY WD 00159966 - 4 SEP 2003 PCT/ |1 BOO 00349 EP-A-0 611 786
(F. Hoffrmann-La Roche AG discl oses polyners having isonensation /
dimerisation units of the general formula: wherein: M, M, M signify
monomer uni EB-4-8r 6hdnd86 ofF.c dpefimamr-Ea Roche AG) ndischses nmllgmbnsagaviags of

t he copol yners, . wher in each . c 0<x rr] . 1;0<y<l and O[err] z[err]1,
10 Sa, Sb rappEss P“Zﬁé‘&%ﬁaﬁ?ﬁ{‘@?”ﬁ&%%a&%@é’é@it mol ecul e units which can
under go photochemical n m 15 isonerisation / dinerisation; is from4--100
000; and is O or 1. These linear and cyclic polymers or oligoners have a

phot or eacti ve et hene group |for

WO- A- 96! 10049 (F. Hof f mann{La R AcI oI mers of the general
20 formula: | 2 T o o
X y z
oo
5 Z, Zy, m 1
wherein: '
M., My, M, signify monomer umts for homo- or copolymers;
X,¥,Z indicate mole fractions of the copolymers, whereby in each
case 0<x<1;0<y<land0<z<1];
10 Sa, Sb represent spacer units;
Za,Zb represent molecule units which can undergo photochemical
isomerisation / dimerisation;
n is from 4-100 000; and
m 1sOorl.
15

These linear and cyclic polymers or oligomers have a photoreactive ethene group for

WO-A-96/10049 (F. Hoffmann-La Roche AG) discloses polymers of the general

20 formula:




WO 00159966 wherein: - 4 SEP 2003 PCT/1B00/00349 ML and M2 signify nononer
units for homo- or copol ymers; x and yindicate nole fractions of tha#SEP 2003
cononomer sWOR3%6n each case O0<x<_ 1 and 0:5y<l and x+y=1pcrapeciogddi fi es
4 to 30 000; S1 and S2 signify spacer units; QL signifies a structural

unit of the formula: -A-(Z 1-B)z-Z2- Ha; @ signifies a structural unit of
t he formul awhifin:A- (Z 1-B)z-R 1- I1b; A and B each independently signify
pyridine-2,5-diyl, pyrimdine- -2,5-diyl, 1,4-cyclohexyl ene,

1, 3- di oxaneM2, &ddy| ~ or opﬁi'gﬁilﬁﬁiﬂomomaﬂﬁkﬁtsifbﬂﬁ@ﬂo%r"co%@éﬁi@r@”e; Z1 and Z2
each independently signify a single coval ent bond, - -CH2-, 15 -CHO,
-OCH2-, -CONK-, -RNCO-, - Goand pmdicgteanoleffrastignd ¢f ths comdnagers, with osh

al kyl; Rl signifies hydrogen, .optiqnally substifuted al kyl or al koxy with
‘in each case 1 to 12 car boff® o<lon’fss(i r%syrﬂ]tiﬂ?ﬁt%#mﬂbgen; z signifies 0
or 1; 205Cqwsignifies a phog ) | merisabl e coumarin or quinolinone
derivative;ﬁand in and n Cegé hhi@%g%%(?]g%ﬂtly signify 0 or 1. These |inear

"and cyclic $okyde2s or ol ig@ﬂgy a8y \g@wmarin and qui nolinone 25

derivatives have a photoreacti'vé et hene group and may be used as orienting

|l ayers for Qbiquid crystalsenifR ARibRabian il imAR: di scloses pol yrer

conpositions in which repeating units

-A-(Z1-B);-Z2- Ila;
Q? signifies a structural unit of the formula:
10 -A-(Z1-B),-R1- 1Ib;
AandB each independently signify pyridine-2,5-diy], pyrimidine-

-2,5-diy], 1,4-cyclohexylene, 1,3-dioxane-2,5-diy] or optionally
substituted 1,4-phenylene;

21 and 72 each independently signify a single covalent bond, -CH2-CH>-,
15 -CH20-, -OCH2-, -CONR-, -RNCO-, -COQ- or -O0C-;
R | signifies hydrogen or lower alkyl;
RI signifies hydrogen, optionally substituted alkyl or alkoxy with
ip each case 1 to 12 carbon atoms, cyano, nitro or halogen;
z signifies 0 or 1;
20 C ' signiﬁes a photochemically dimerisable coumarin or

quinolinone derivative; and

m and n each independently signify 0 or 1.

These linear and cyclic polymers or oligomers of coumarin and quinolinone
25 derivatives have a photoreactive ethene group and may be used as orjefiting-layers for ..

liquid crystals;;

EP-A-0763 552 (Rolic AG) discloses polymer compositions in which repeating units
of general formula I are present:
30



of general fornula | are present: 30 -3 WO 00/59966 -4 SEP 2003 p
PCT/ 1 BO0/ 00349 | wherein 5 M signifies a repeati ng nonomer unit fro% tmm
group; acr YWA¥4et hacryl ate, 2-chloroacryl ate, 2-phenyl adtGIVIRO0349
optionally N-lower al kyl substituted acrylaniide, nmethacrylam de,

2-chl oroacryl am de and 2- phenyl acrylam de; vinyl ether, vinyl ester,
styrene derlvatlv S|onane S| S|gn|f|es spacer units such as, for

exanple, a S|ngle foval algh - ~ or branched aIkerne
groupi ng repr esentmi-— n,af e-l’-Y éﬁ

((:Hz)J-0((:Hz)s-7}:‘_H )s a (CHZ r-
-(CH2) r- O CO- )'2 O NR2- @HZ)r-NRZ-
(6]

(CH2)r-NR2- CO- O (CH2)r-NR2 CO NR3-, which is optlonally 15 nonos-

mul tiply-substituted with fluorine, chlorlne or cyano and in which # and S
are each a whol e nunber of | to 20, with the proviso that r + s <20, and
R2 and R3 eac¢h i ndependently signify hydrogen or lower alkyl; ring A
signifies pW@W?ane whi ch is unsubstituted or optionally substituted with
fluorine, chlorine, .- cyan, alkyl or al koxy, pyridine-2,5-diyl, 20
pyrimdine-2,5-diyl, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-diyl,

pi peridi ge- M14 di yI | el ] p whi ch
i s unsubstituted or opti on&ﬂs%gtgé?ﬁ%t ’ndt fnﬁ}g (h gllloglg L!rgﬁte Elleg%%: ﬁ? >cyano,
al kyl or al koxy, p)Er—clﬂomae@l:ﬁe di—phcn}ﬂacrlenedldpﬁona]& DALk , all&y14sub§lfmted
2, 6- napht hyl ene, 1, )éane 2,5-diyl, cyclohexane- 25 -1,4-diy

e, methacrylamide, 2-chloroacrylamide and 2-phenylacryfarmdc

vmyl ether, vinyl ester, styrene derivative, siloxane;

sl signifies spacer units such as, for example, a single covalent bond, a
10 straight-chain or branched alkylene grouping represented hereinafter by
(CH2), as  well as  -(CH2)rO-, -(CH2)O-(CH2)s-,
-(CH2)-O~(CH2)5-0-, -(CH2)-CO-, -(CH2)-CO-O-, -(CH2)r-O-CO-,
~(CH2)-NR2-, ~ «(CH2)-CO-NRZ-, - «(CH2)r-NR2-CO-,
'-(CH2)-NR2-CO-O- or —(CHg)l-NR2-CO-NR3-, which is optionally
15 | mono- or multiply-substituted with fluorine, chiorine or cyano and in
which r and s are each a whole number of 1 to 20, with the proviso that r +
5 <20, and R2 and R3 each mdependently signify hydrogen or lower alkyl;
ring A signifies phenylene which is unsubstituted or optionally substituted with
fluorine, chlonne, . cyano, alkyl or alkoxy, pyridine-2,5-diyl,
20 pyrimidine-2,5-diyl, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-diyl,
piperidine-1,4-diyl, piperazine-1,4-diyl;
ring B signifies phenylene which is unsubstituted or optionally substituted with
fluorine, chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl, pyrimidine-
-2,5-diyl, 1,4- or 2,6-naphthylene, 1,3-dioxane-2,5-diyl, cyclohexane-
25 -1,4-diyl; '



4 -4 SEP 1003 WD 00/59966 PCT/1B00/ 00349 y1, y2 each independently .signify

a single covalent bond, -(CH)t-, -0-, -CO-, -COO, -O0OC, -NRA4SE 20[]3
-CO NRA-, - RAN e (CHZ)u o, 0-(CHZ)u-, -(CHZ)u-NR4- or -NR4-(CH2)u-,

in which R4 Si gn| fes hydrogen or lower .alkyl; 5 t signifi eBCHIBAAGI3EY

nunber of 1 to 4; wu signifies a whole nunber of 1 to 3; m n each

I ndependent | si2qn| fy O or 1; a ring C signifies phenylene which is

unsubstitute opleadnaidleyemiebsj‘z isiguifoch wm%ia covhleaf bR, - 1. 06., §YRno,
al kyl or al koxy, or pyrimdine-2,5-diyl, pyri di ne- 2, 5 '%f ’

2, 5-t hi ophenyl ene, 2C@-®qrar1yl@me NE4. or_cEnaph e, Zsi.9niyies
-0- or -NR5-, in which R5 si gnlfles hydr ogen or Ioweir{hwge , oz(rdng“?{a’cond

group of for mul a D, -@qoﬂﬁg‘g.h @@)@N%AS%ztmt(ng |§b@pgl or branched

al kyl ene group with 1 car bon onal |y

substitutedpdth fI yé‘gncbgllé\g%r@%cycl oal kyl residue with 3 to 8

ring atons which is optlon with fluorine, chlorine alkyl

‘or al koxy. These cr cignifieskahble nupibet 6pCid #e pol ymer materials with
3-arylacrylic acid esters and 20 ami des may be used as orienting |ayers
for liquid &rystals SW?%WF%DBMGU&I wr3;0f non structured and

structured ijtnl cal Ia?ﬁ‘ﬁ@ ] syst ens. EP-A-0860455 (Rolic
AG discl oses pol yners Eﬁ%@g%hﬁ Fyb(?i{iul 5 WO 00159966
nng C signifies phenylene which is unsubstltuted or optionally substituted with
fluorine, chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
10 pyridne-2,5-diyl,  2,5-thiophenylene, 2,5-furanylene, 14- or
2,6-naphthylene;

Z signifies -O- or -NR-, in which RS signifies hydrogen or Jower alkyl, or
a second group of formula D, in which
D signifies a straight-chain or branched alkylene group with 1 to 20 carbon
15 atorns which is optionally substituted with fluorine or chlorine, a

cycloalkyl residue with 3 to 8 ring atoms which is optionally substitﬁted

with fluorine, chiorine alkyl or‘alkoxy.
These cross-linkable, photoactive polymer materials with 3-arylacrylic acid esters and
20  amides may be used as ortentingstayers-for liguid erystals and for the production- of

niot-Birichired andstruchired ptical eléifents A thilti-layer systergs.

EP-A-0860455 (Rolic AG) discloses polymers of the general formula I:



5 10 15 -4 SEP 2003 PCT/1B00/ 00399 wherein: ML, ML, denote a recurrin
nonomner - uni t from t he group: acrylate, nethacryl at e, 2-chl oroacryl=k 8EP %003_
2- phenyl acW@ﬁ?@Q optionally by lower alkyl N-substituted d&HIBAHIAE,
met hacryl am de, 2-chl oroacryl am de and 2-phenyl acryl ani de; vinyl ethers,
vinyl esters, styrene derivatives, siloxanes; M denotes a recurring
nmononer unit fromthe -group: acryI ate, methacrylate, 2-chloroaérylate,

2-phenyl acryl ate, pt al kyl subst i | tuted a m de,

met hacryl am de, ZK%I 0 ~dhe 51yl Arni de Mnyl et her,
vinyl ester; straiglt akchEd y e‘ré}/j% |c or

nmet hacrylic acid, ally] xetyliclaor acr aC| kyI Vi nyl

et hers or ester, phenoxyal kyI acryl ates or phenoxy#l ky? met hac;ryl ates or

hydr oxyal kyl acryl at s or hydro yaI kyI thacryl ates, phenyl alikyl
acryl ates or phen t ac ',

to 20, preferably E)a

acrylonitrile, onlt | yren

thé al kyl g yps have |
clar—ba —abbns;
11> hyI ene o-r—ler'l oxanes;

20 w, wl, W2 are m)lar fractlo S of t he conpbnoners witho0 < W5 1” O:s w
1 and 0<w2<0.5; 6 - 4 SEP 2003 WO 00/59966 PCT/ | B00/ 00349

ey

wherein:

M1, MmT denote a recurring monomer unit from the group:

acrylate, methacrylate, 2-chloroacrylate, 2-phenylacrylate;
5 optionally by lower alkyl N-substituted acrylamide,
methacrylamide, 2-chloroacrylamide and 2-phenylacrylamide;

vinyl ethers, vinyl esters, styrene derivatives, siloxanes;

M2 denotes a recurring monomer unit from the group:

acrylate, methacrylate, 2-chloroacrylate, 2-phenylacrylate,
10 ' optionally by lower alkyl N-substituted acrylamide,
methacrylamide, 2-chloroacrylamide and 2-phenylacrylamide;
vinyl ether, vinyl ester; straight-chain or branched alkyl esters of
acryhic or methacrylic acid, ally] esters of acrylic or methacrylic
acid, alkyl vinyl ethers or ester, phenoxyalkyl acrylates or
15 phenoxyalkyl methacrylates or hydroxyalkyl acrylates or
hydroxyalkyl methacrylates, phenylalkyl acrylates or phenylalkyl
methacrylates, in which the alkyl groups have 1 to 20, preferably
5 to 20, but in particular 5 to 18 carbon atoms; acrylonitrile,

methacrylonitrile, styrene, 4-methylstyrene or siloxanes;

20 w, wl, w2  are mplar fractions of the comonomers with 0 <w < 1. 0<wl <1

andOSWZSO.S;

<



S'S" independently of one another a spacer unit, such as an optional Iyl
nonosubsti tuted or pol ysubstituted by fluorine, chlorine or cyan‘O’l SEP 2003
strai ght - chmomoasesbr anched al kyl ene group -(CH2)r-, or a chapdghedy Ml a
~(CH2)r-L-(CH2)s-, in which L denotes a single bond or a 5 I'i nking
functional group such as -0-, -COO, -O0OC-, -NRl-, -NR1-CO, -CONRI-,
-NRI - COO-, - OCO- 1! -NRI-CONRiy—, -CH=CH-, -C=C-; in which Rl denotes
hydrogen or | owe? '&l kyl affePqndsntly &f enecanofhes acspasar uny, susbeasern ontisrally t o

20, with the proviso 10 s ' . e er
-0- or -NR2-; in which mh%g‘%lsodtbes ﬁfé?g%igrl\b%f?ﬂ%&ggﬁg{lh§Ic?ﬁofgﬁﬁ%ggﬁ . X
Y, Y independently of onsragivichein «ddnaicedylkyige grofp YOHLNS, orchtiid AL,
cyano, alkyl with I to 12 carbon atons which is optionally substituted
with fluorine and in whi cfropla -0oHInL-(P2)eHn ghinkd. denotes 3dinglebofd/oraf
non- nei ghbouring CH2 groups may be replaced by 0, -COO, -0O0C-, and/or
-CH=CH; A, A i ndependentitikingffundtienaingtdnpr sutbngt eORhaOENOOC-, -NR1-,
pyridine-2,5-diyl, pyrim dife- 2,5-diyl, 1,3-dioxane-2,5-diyl,

cycl ohexane- 1, 4-diyl, pi pRI-80he- 1, 4C0NYR1- pi pedR!-0OQ-, 4- diDCOMNRDR, i s
unsubstituted or optionally, substituted with fluorine, chlorine, cyan,

al kyl, al koxy or fl uoroat ¢O-BRIg-CHm@Zher@ =it | y of one anot her denote
phenyl ene, pyridine-2,5-diyl, pyrimdine-2,5-diyl, 1,4- or

2, 6- napht hyl ene, 1, 3-di oxianewRBich- dRY/| ,denétes| ah@xaia- lord- Miwdr WIiah i
unsubstituted or optionally  substituted with fluorine, chlorine, cyano,

al kyl , al koxy or r and s each represent an integer from 1 to 20, with the proviso
10 that r + 5 < 24;
D,D' - independently of one another -O- or -NR2-; in which R2 denotes
hydrogen or lower alkyl;

X, X,Y,Y" independently of one another denote hydrogen, fluorine, chiorine,
cyano, alkyl with 1 to 12 carbon atoms which is optionally
15 ‘ substituted with fluorine and in which optionally one CHp group
or a plurality of non-neighbouring CH7 groups may be replaced

by O, -COO-, -O0C-, and/or -CH=CH-;
AA independently of one another denote phenylene, pyridine-2,5-diyl,
pynmidine-2,5-diyl, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-diyl,
20 piperidine-1,4-diyl, piperazine-1,4-diyl which is unsubstituted or
optionally substituted with fluorine, chlorine, cyano, alkyl, alkoxy

or fluoroalkoxy; '
B, B’ independently of one another denote phenylene, pyridine-2,5-diyl,
p}n-imidinc;2,5-diy], 1,4- or 2,6-naphthylene, 1,3-dioxane-2,5-diyl,
25 cyclohexane-1,4-diyl which is unsubstituted or optionally
substituted with fluorine, chlomine, cyano, alkyl, alkoxy or

Hunoroalkoxy,

CC independently of one another denote phenylene, or

pynmidine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene,

-7



fluoroal koxy, C, C independently of one another denote phenylene,. or

pyrimdine-2 5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene, 7 WO od/SFME 5
10 15 20 WS/ | BO0O/ 00349 2003 2, 5-furanyl ene, 1,4- or BCEBUMAhy| ene
which is unsubstituted or optionally substituted with fluorine, chlorine,
cyano, al kyl, alkoxy or fluoroal koxy; K, K independently of one another
denot e hydrogen, fl uori né3-futdnylenael.4- oyafenaphihylane ovhigh ¢ visibgtitutechei n or

branched al kyl -, al koxy- _al kyl,- ., alkyl - NR3 .or . al kyl - group with 1
to 20 carbon atons opti%ﬁ&%ﬁ%&ﬂ@%%@ @%’ﬁlef‘f rfeﬂégfa“@h?@l'r f‘}g?’Pycyano
or nitro in which optiongl fiorgald¥d;9roup or a plurality of non-

nei ghbouri ng CH2 groups nmay be replaced by -0-, -CH=CH or -C=C and in

whi ch R3 hydr ogergror |0V\ﬁ:|ﬂeﬁénh¥ﬂtly ¥ &rdk md?rdaﬁén%@;ya%%tm%ﬂudﬁa%m&ﬁ%, of the

rings A, B, C and/or at east orie of the rings A, represents a

phenyl erffe group, which &wmnsulmstro tart edstnmight-chiainl easbranceedablkyky atosyp or

fl uoroal koxy group, in which, if K denotes .al koxy or fluoroal koxy, at

| east one of the rings AekBE-CQOandikyt-CQ-NRSast abind-OQD-growp mithgs /20 B, C
represents a phenyl ene gr S th at,] east one

, _which..i substitute i
further al koxy group or _?%%ﬁ?’ﬁ&??o%yﬁ stxm%e% Wﬁj“ W“c’“ne’ chfonne, cyano

or nitro in which optionally a CH2 group or a plurality of non-
neighbouring CH? groups may be replaced by -O-, -CH=CH- or
10 | -C=C- and in which R3 hydrogen or lower alkyl; |
with the proviso that at least one of the nings A, B, C and/or at
least one of the rings A', B, C' represents a phenylene group,
which is substituted with at least one alkoxy group or
fluoroalkoxy group, in which, if K denotes alkoxy or
15 fluoroalkoxy, at ]éast one of the rings A, B, C and/or at least one
of the nings A', B', C' represents a phenylene group, which is
substituted with at least one further alkoxy group or ﬂuoroalkdxy
group; |
z, 72,7} 7" -independently of one another denote a single covalent bond,
20 -(CH2)-, -O-, -CO-, -CO-O-, -0-0C-, -NR%-, -CO-NR*.,
| RAIN-CO-, ~(CH2-O-, -O-(CH2ly-, -(CH2u-NR4- or
-NR4-(CH2)u-;
in which R4 denotes hydrogen or lower alkyl,
t : denotes an integer from 1 to 4;

25 u denotes an integer from 1 to 3; and

p,p,>n, ' independently of one another denotes O or 1.



Z, Z', Z3, Z1' independently of one another denote a single coval ent bond
_(CH2)t-, -0-, -CO, -CO- O, -0-0C, -NR4-, -CO NR4-, -R4AN-CO-, =4 SEP 2003
-(CH2) u- O v 2)u-, -(CH2)u-NR4- or -NR4-(CH2)u-; in which R4 denotes
hydr ogen o?vqﬂ(?{ﬁégaal kyl, t denotes an integer fromlto 4, FETIBYWIes an
integer froml to 3; and p, p', n, n' independently of one another denotes
0 or 1. 8 -_4 SEP 2003 WO 00/ 59966 PCT/ |1 BOJ 00349 These crosslinkabl e

phot oact i ve Theeyrresslinkabje photepstve nalyaeremex br sped apertentation layerufor iguidst al s

and for the_ progugt unstructuyred. or, structured agptical el enents and,
nul til ayer g‘&é@gn@d g&T@fg\ %ﬁ%@“@ﬁﬁ ?ﬂ@b‘ﬁ‘ﬁ%‘ﬁ%?’b#ﬁ“@&mﬁp?ﬂ%gﬁ f’lﬁmﬁﬁtﬁi‘“‘a or

I nactive phﬂmuﬂgfa'r\g?g{aggfyners of the general formula 1: P_ S5 1 10 in
which: P is a photoactive group which can photoi soneri se and/ or phot o-

-dinerise; B represents an aromatic or alicyclic group which is

nsubsti L ut or 15 .20 25 substituted,by f.luorine,. chlorine or cyano, or b
L ovort 651 Bbe Blesfil B Reon OB e ORGRUR el P Fstias Moo RRISHBRE ot g

-mono- subst i fhetgeferBYfosyiaRq: or hal ogeno, or poly-substituted by

n n
_ 85 ) :
|

M I

10 inwhich:
P is a photoactive group which can photoisomerise and/or photo-
dimerise;
B represents an aromatic or alicyclic group which is unsubstituted or
substituted by fluorine, chlorine or cyano, or by a cyclic,
15 straight-chain or branched alkyl residue which is unsubstituted,
mono-substituted by cyano or halogeno, or poly-substituted by
halogeno, having 1 to 18 carbon atoms and wherein one or more
CH3 groups may independently be replaced by -O-, -CO-, -CO-O-,
-0-CO-, -Si(CH3)2-O-Si(CH3)2-, -NR?-, -NR2-CO-, -CO-NRZ-,
20 _ -NR2-CO-0O-, -O0-CO-NR2-, -NR2-CO-NR2-, -CH=CH-, -C=C-,
' -0-CO-0-, with the proviso that oxygen atoms are not directly
attached to each other, and wherein R? represents a hydrogen atom
or lower alkyl, or B further represents a nitrogen atom or -CR2-;
A,CD each independently of the other represents an aromatic or alicyclic
25 group which is unsubstituted or substituted by fluorine, chlorine,
cyano, or by a cyclic, straight-chain or branched alkyl residue
which 1s unsubstituted, mono-substituted by cyano or halogeno, or

poly-substituted by halogeno, having 1 to 18 carbon atoms and

~9.



hal ogeno, having 1 to 18 carbon atons and wherein one or nore - CH2 groups
may i ndependently be replaced by -0-, -CO-, -COO, -0-CO,

-Si (CH3) 2- O¥81 039%962- , -NR2-, -NR2-CO-, -CO NR2-, -NR2-CO-O, -4 GEPIMR-,
-NR2- CO NR2-, -CH=CH, -C=C, -OCOO, with the proviso that oxygen atons
are not directly attached to each other, and wherein R2 represents a

hydrogen atom or | ower almjﬁ)éfem%e?};frﬂﬁfe@%g?ﬂrpgﬁﬁ@s&ld@géﬁg%ﬁtgfﬁg r?ﬁl%@dor

-CR2-; A, C, D each independently e ot present
alicyclic dgroup which is ypsighstput , tu |
? COL 200, Seel] 3@%5’15@ Hlf/l’ re5|due

chlorine, cyano, or by a cyclic, stralg t-chain’ or

which is unsubstituted, mmR2gMSI T WEGNR2.Cyanqgz.delggeno, \%E?N§9966 5

pol y-substituted by hal ogeno, having | to 18 carbon afons’ and
- 4 SE P 2003 wherei n one-NRZ«@0-&TR3-2 -QHeURS, RE%CLNARIENGeNHith ﬁﬁccf;@pisaced

by -0-, -CO, -COO, -0-CO, -Si(CH3)7- O—SI(CH3)2 - NR2- - NR2

- 00 NR2-, > NR2- CO- O, -o-c@aN ygen 2l @@ KPR djrectiHeitibed 1eBeh olBOEad: |
with the proviso that ox %Qms are dlrectl at tached to each
other, and wherein R2 re I?TWHTS&S‘B’@

represents apf epeating f@ 113y E% an{b‘ﬁ%ﬂler%t(ﬁf’?ﬁ&%ﬂgj%r;coﬁ%ﬁ’ S3,

S4, S5 represent a si ngI oval ent acer uni

strai ght - chagh 8% ShrSf)Shertpedste enﬁnﬂ@swhaemwcfﬂa bf aU8S44es tinitUtQeh aslh
nono- substituted by cyano or halogen or poI% substituted by halageno

having | to 24 carbon at offig encQiesidyg whish irupsubstimted,
| ndependent|ly be repl ace - .

.- Si (CH3) 2- 0- Si (CHB) 2-, d’ﬁ%‘} SQBW&E%Y F%@ _a?og%grcggyjsupegt&sgw
I\!R2- C. O NR2-, .-CH=CH 7, halé¥ino, having 1 to 24 carbon atoms, wherein one or more CHy

groups may independently be replaced by -O-, -CO-, -CO-O-,
- -O0-CO-, ~Si(CH3)2-0-Si(CHz)p-, -NR2-, -NR2-CO-, -CO-NR2-,
-NR—-—CO-O— -0- CO-NR2-, -NR2-CO—NR2- -CH-—CI-I— -C-=C-

15 -O-CO O-, with the proviso that oxygen atoms are mot dn'ccﬂy
attached to each other, and whercm R? mprcscnts a hydrogen atom
orlower alkyl;
nl,n2 .  areeach mdependenﬂy 0,1o0r 2 with the prcmso thatn' +n? <2
20 R ' .is a hydrogen atom, or a straight-chain or branched alkyl residue

which is unsubstitnted, mono-substituted by cyano or halogeno, or

. poly-substituted by halogeno, having 1 to 18 carbon atoms,

wherein one or more CHy groups may independently be replaced

_ by ~Q~, -CO-, -CO-0-, -0-CO-, -Si{CHz)»-0-51(CHz)y-, -NR2-,

25 : “NR2-CO-, - -CO-NR‘?f, -NR2-CO-0-, -O-CO-NR?.,
| -NR2-CO-NR2-, -CH=CH-, -C=C-, -0-CO-O-, with the proviso

that oxygen atoms are not dirsctly attached to sach other, and

wherein R? represents a hydrogen atom or lower alicyl.

.10-
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15 -0 CO 0O, with the proviso that oxygen atons are not di recti)%§ P’:\g ched
to each ot her and wherein R2 represents a hydrogen atom or E
n2 ar dependently 0, 1 or 2 with the proviso that n' + n2
e

is ahy tom or a straight.-chain or branched akaFTF@@"Eﬁa
mhlch I s unsubstituted, nono-substituted by cyano or bal ogeno, or
pol y- substltuted by halogeno having | to 18 carbon atons, wherein one or

more CH ) gRBEpEvamign; slee penvidsst thy We ofefileapapmetsyof. the, genenl | fonm Oags

0 00, e, ORIy 100 i, O ats 00 M BOERASIOPY o (BER 2B4 ¢ ha

oxygen at ongrgfhered 8htichl eheidnys :ﬁﬁitrﬁﬁlﬂelq drQy@eml ot her, and Wﬂerei n R2
represents a hydrogen atom or | ower %2 17210 | AVENDED SHEET -4 SEP 2003

WO 00/ 59966 PCT/1B00/ 00349 The |nvent|on al so provides the use of the
polyners of ral fornmul orie ign layers for liquid
crystal s>an ?Neg’hgﬁ@BFFéF?thﬂﬂgWa&f SRAYE 1546 ﬁeﬂi‘F soment &@d x‘Rfﬁ’&‘-T' éfarYoEl@llcal
el ements angrefilahitel & fife 1R4K §8al 12 REY photoreactive materials show
excel | ent gﬁ gnma%te and el nduce” ver yy%hﬁ pretilt angles in the liquid
crystal |ayer |n LCDs. Surprisingly these materials can easily be coated

wth LCP-pr w t hout , wetting. problens, For_exanple, in al |qU| d
cryst al cel§ éﬂﬁiyeths? IHEHEs sang ‘F?éﬂﬁd?el eedted vith LEFr-prepelymer. withaw i s

very high. Jhiin ‘ﬁ{gmg ayers
do not show up. g’?&‘?g@?eﬁw ot gcgtn?\%gﬁﬁgﬂr ouggtg éeg];t‘ég rréc}tfjh aﬁév\%&eﬂl Iz)(Fu}lpezlrlgo a
phot ocyt0i satis am anddCPHdaner it erygkeighr i)t idomaifdsawhith apel sd)rhbt;mes observed in

tilted LCP-layers do not show up. '

Preferred photoactive groups P are groups which undergo a photocyclisation and have

the general formula 11 and ITI:
15
X . X
--@__g\_{o RL— : )_<‘\ o
Y F Yy ¢
I
wherein the broken line indicates the point of linkage to S! and wherein:
20 E _ represents phenylene which is nnsubstituted or substituted by fluorine,

chlorine or cyano, or by a cyclic, straight-chain or branched alkyl
residue which is unsubstituted, mono-substituted by cyano or halogeno,
or polvy-substituted by halogeno, having 1 to 18 carbon atoms and
wherein one or moré CH2 groups may independently be replaced by
25 -O-, -CO-, -CO-0-, -0O-CO-, -Si(CHs3)2-O-Si(CHz)z-, -NR2-,
-NR2-CO-, -CO-NR2-, -NR2-CO-0-, -0-CO-NR2-, -NR2Z-CO-NR2-,
-CH=CH-, -C=C-, -O-CO-0-, with the proviso that oxygen atoms are
not directly attached to each other, and wherein R? represents a

hydrogen atom or Jower alkyl, or E further represents

-11-



1511 111 wherein the broken line indicates the point of |inkage to Si and
wherein: 20 E re&;esents phenyl ene which is unsubstituted or subsﬁt}ﬁa%&?t‘mﬂﬂ by
h

f1uorine, WeA¥HPPhe or cyano, or by a cyclic, straight-chaiffFTBoy
al kyl residue which is unsubstituted, nono-substituted by cyano or

hal ogeno, or poly-substituted by hal ogeno, having I to 18 carbon atons and
wherein one or nore QZMABGEsS-A8Y. | ndepundaniidydiyb repl dlebidphenyienep- |

-C0, -COO, -0-CO,, S (CH3)2-0:Si )2-5 0 -NR2-,  -NR2-CO-, - CO NR2-,
“NR2-CO O, -OCONRzz-’?'%F&F?ﬂf’ ONQI?%WF“%:C-, 20-COO, with the
proviso that oxygen abOiBentd CORAONIIRF €&t Ay ﬁ%ﬁ:ﬂ ik E%*}?@E%ﬁ thé&nd
wherein R2 represents a hydrogen at om or I(())%ére al kyl, gr E rther
represents - 11 WO QBHEOp@EHidAON foBA0d 0OBMAIM uSERVIZDER By R’ rdmdi Rbar2, £- di yl |

pyridine-2,5-diyl, 2,5-thiophenylene, .2, 5-furanylene, or 1,4- or .
2, 6-napht hyl ene; F r dpidEgsRtalomgu2 cypliss myaish-chin Sylyarchad Ayl TeRdee t o

ring Ein the ortho | t3.0 . | . i | , _and R6
are a 5 hydrogen at o"?nﬁité)}!rl fg @?f%@fsﬁﬁ[@ ?lgﬁlg%g?{:shgﬁt%moﬁry \é@ggﬁg g’d%gl ?(Aﬁ
residue which is unsubstistituggdisl halogeno shiviig I tit Eichlorh aloag @nd whereiporhey -
-substituted by hal ogeno, having 1 to 18 carbon atons and wherein gne or

nore CH2 groups may |iFdepenEBatgrounsemay ndepepdenily_br replaged by -@p.-60-,

-0-CO, -CH=CH, with prowi-so t.hat. . 0x atons_are. 10 not_directly
attached to each ot he'Fqu'@F’ '&gwgzd"ég%ﬁé‘ WB‘%%H%@S& } OFgeen: APTy &FF
alicycligc ring wth ot diréetBt ftEhed%o ebck dftler,i srdenMadRNhleMinkbd tdpRthet ker

represents hydrogen, fluorine, chlorine,
form an alicyclic sing with 5 to 8 atoms;

ed

XY each independently of the other represents hydro gen,.. fluorine, chlorine,
cyano, alkyl optionally substituted by fluorine having from 1 to 12
carbon- atoms in which optionally one or more non-adjacent CHp

15 groups are replaced by -O-, -CO-0-, -O-CO- and/or -CH=CH-;

R3 is a hydrogen atom, or a straight-chain or branched alkyl residue which
is unsubstituted, mono-substituted by cyano or halogeno, or poly-
-substituted by halogeno, having 1 to 18 carbon atoms, wherein one or
more CH> groups may independently be replaced by -O-, -CO-,

20 -CO-0-, -O-CO-, -Si(CH3);-O-Si(CH3)-, -NRZ-, -NR2-CO-,
-CO-NR2-, -NR2-CO-0O-, -0-CO-NR2-, -NR2-CO-NRZ-, —CH=CH-,
-C=C-, -0-CO-0-, with the proviso that oxygen atoms are not directly
attached 1o each other, and wherein R2 represents a hydrogen atom or

lower alkyl.
25

-12-



cyan,. al kyl optionally substituted by fluorine having froml to 1
carbon. atons in which optionally one or nore non-adjacent CH2 1!9?&?,?&9?}5
are repl acegolghseefs , -CO- O, -0-CO0- and/or -CH=CH; R3 is a Jp¥ 996 gigatom_
or a straight-chain or branched al kyl residue which is unsubstituted,
nono- substituted by cyano or hal ogeno, or poly- -substituted by hal ogeno,

having 1 to ' r  nore  .CH2 u ey

i ndependent 15 5e P eRfeBpiBect BRI Ghe o omgu By 4hE VI
f-SI(CH3)2-0-Si(CH3)2-, -NR2-, -NR2-CO, -CONR2-, -NR2-CO- O, -0 CO NR2-,
-NR2-CO-NR2-, -CH=CH, -CC, -OCOO, with the proviso that oxygen atons
are not directly attac to each other, ang,wheféin R2 represents a
hydrogen atom or | ower yl- \1 2 59966,%CT/ | BOO/ 00349
Speci al preferred photoactive s P have the ger la IV and V:
1V 5 V wherein the broken line indihcates the point of linkage to St and
wherein R3 has the neaning given under forrmula Il and I1l; F represents
~-OR4 or -NR5R6, wherein R4 and are a cyclic, straight; chain or branched
al kyl residue which unsubstituted, nono-substituted 10 Ky hal ogeno, or

pol y-substituted by hal ogeno, having | to 18 carbon atons and wherei n one
or nore CH2 groups may independently be replaced by -0- or-CHCH, wth

t he provi sowhsean theyhyekemlivnindiates the poutit 08 dinkageatot SicireliwhereaR b has Bier, and
wherein R6 is_a hydroge om clic, straight-chain or branched

al kyl resi d{fbeamﬁéhve?]g‘“geraftomﬂﬁfaﬂadﬁ%

F represents —OR* or -NR’R®, wherein R* and R® are a cyclic, straight-

chain or branched alkyl residue which unsubstituted, mono-substituted
10 by halogeno, or poly-substituted by halogeno, having 1 to 18 carbon
atoms and wherein one or more CH; groups may independently be
replaced by -O- or-CH=CH-, with the proviso that oxygen atoms are
not directly attached to each other, and wherein R is .'i hydrogen atom
or a cyclic, straight-chain or branched alkyl residue which is
15 unsubstituted, mono-substinited by halogeno, or poly-substituted by
halogeno, having 1 to 18 carbon atoms and wherein one or more CH,
groups may independently be replaced by -O- or-CH=CH-, with the
proviso that oxygen atoms are not directly attached to each other, or R®
and R® link together to form an alicyclic ring with 5 to 8 atoms; and
20 E represents phenylene which is unsubstituted or substituted by a cyclic,
straight-chain or branched alky! residue which is unsubstituted, mono-
substituted by halogeno, or poly-substituted by halogeno, having 1 to
12 carbon atoms and wherein one or more CH; groups may
independently be replaced b'y -O-, -CO-, -CO-0-, -0-CO, -CH=CH-,
25 -C=C-, with the proviso that oxygen atoms are not directly attached to
each other, or E further represents pynmidine-2,5-diyl,
pynidine-2,5-diyl,  2,5-thiophenylene, 2,5-furanylene, 14- or
2,6-naphthylene.

30 Especially preferred photoactive P groups have the general formula IV wherein:

-13-



15 unsubstituted, nono-substituted by hal ogeno, or poly-substituted by
hal ogeno, having 1 to 18 carbon atons and wherein one or nore CH2 ﬁ&o%f
may i ndepemM@dmnsPdpébe repl aced by -0- or-CH=CH, with the prcrIBm/ t
oxygen atons are not directly attached to each other, or RS and R6 link
together to forman alicyclic ring wwth 5 to 8 atons; and 20 E represents

phenyl ene vigi ch i's ungyRsbht lfb:ﬁy%esbmﬁz%i St RduiYitRef Y& sbbstituted by a
y

strai ght-chain or branched all resi due which is unsubstituted, no-
substituted by hal ogestmightrchpol gr duished wlied tepidnal whzhois iwesubstgutdd top 12
carbon atons and wherein one or re 2 groups, may independently b

repl aced by -0-, - CO{“OQQZ@TQO?YS-“ t&gjﬁb@_ﬂm c, 12‘3"1}/‘5:-1@9,66&?8??1 fliqas p?ngi o)
that oxygen atonms ar eyRgbindbiest hbr@tirachednt & her
represents pyrimdine-2, 51- diyl, p)l/ri | n%?ZI,JS- éy??ﬁ%&ggﬁh’l %%F%n%%hg

2, 5-furafyl ene, 1,4- @-, -QO6-GRE-hydaT®, -F=EHpewital thy pﬂfﬁi&ﬂl’hﬁd}gr en

phot oactive P groups have the general fornula IV wherein: -13 WO 00/ 59966
PCT/ | BOO/ 00349 4 SEP #0083 are pebdisedlyt ajtashedhia eard ofhes otk firthsy bepresents ed or

substituted by a strgiglﬁ- hakn-ar hranched.al kyl si due _which,is
unsubstituted or nono- otrdu%gﬁélrsaﬁg*stibptyg‘tﬂ%%%gadﬁhmrzf’ﬁg?m \?Ii‘eng {11’4to°é

carbon atons and whel énapitheglens; nore CH2 groups may independently be
replaced by 5 -0-, -CO, -COO, -0-CO - CH=CH- vvi:gh thesprovi so that
oxygen atdis are notrepiesets | yOR tarchdHR o whetsiot RerandoR’E afeurat fepelic,

26 naphl nyl ene: - r BRSPS R feale roRBD i FrRALFRE, oF 1 o,
10 mono- or polysubstituted by fluorine, having 1 to 18 carbon atoms and
wherein one or more CHy groups may independently be replaced by
-0O-, with the proviso that oxygen atoms are not directly attached to
each other. '
15
The preferred polymers of formula I can be further divided into:

a) polymers of formula I in which B represents a aromatic or alicyclic group and
wheren! +n2=1;
20 b) polymers of formula I in which B represenis a aromatic or alicyclic group and
~ wheren! +n2=0;
c) polymers of formula I in which B represents a group -CR2- and where 0 <n! + }
n2 <2; and '
d) optically inactive polymers of forrnula L
25
Preferred groups B are aromatic which are unsubstituted or substituted by fluorine,
chlorine or cyano, or by a cyclic, straight-chain or branched alkyl residue which is
unsubstituted, mono-substituted by cyano or halogeno, or poly-substitoted by
halogeno, having 1 to 18 carbon atoms and wherein one or more CH; groups may
30 independently be replaced by -O-, -CO-, -CO-O-, -O-CO-, -CH=CH-, with the
proviso that oxygen atoms are not directly attached to each other, or B further

represents -CR2-, wherein R? represents hydrogen atom or lower alkyl.

-14 -



15 straight-chain or branched al kyl residue which is unsubstituted or
mono- or pol ysubstituted by fluorine, having 1 to 18 carbon atons a#§EP 2003

wherei n on CH2 groups may independently be replaced b -0-, with
Fhu sy R

the proviso gen atons are not directly attached to YR . The
preferred polynmers of fornula I can be further divided into: a) polyners of
formula | in which B represents a aromatic or alicyclic group and where n'
+ n2 =1; 20 b) polyners of formula I in which B represents a aromatic or

alicyclic gr . ere n | n2 .0;,.c al. r f_formula | in which
B represent sé)sg&élr éﬂﬁré,}hfﬁf g%?ﬁlas\j%élf% 10’2’5<'bﬂ?23£3m¥g§n_‘§;%LWQB'BWICEPPBIS

i nactive polywiyek SreQinshiiril l{,ﬁ& r ig :\Whj ch
are unsubstituted eornsgublst i‘?ﬁ% seugggly?%ﬁtfgﬁﬁg{e%gh or%lh% Sg?&%%gﬁ%,sgémy a
cyclic, stragioghiondhai n or branched al kyl residue which is unsubstituted,

nono-substituted by cyano or hal ogeno, or poly-substituted by hal ogeno,
having | to 18 carbon atons and wherein one- or nore CH2 groups may 30

r
i ndependent | ! - S et i Q- — CHE ... wi.t.h the
provi so thatw%ﬂgﬁgaé%mé@ gzg (gl%nea (%%Fr “di r&&’{ePy a algﬁlg’ﬁ&f%)mg%@ﬁ;fﬂqﬁféﬁgd&y B
further reghesest chief -cyandlesrebp R2y¢IRDESQRL-Chakty &F AFM-had AMyD redi@per

al kyl. -14 -4 SEP 2003 WD 00159966 PCT/ | B00/ 00349 Especially "'preferred

groups B ar &hichissmpbsliaried mapo-saetiteted, by-cyarneriwlogend, orpelypsubsttutedibyar e
nSUbo { | o ipen iRk ' 61 PealdhOLloRE, Wil T8 & roPd TR ot Brcy” '
10  independently be replaced by -O-, -CO-, -CO-0-, -0-CO-, -CH=CH-, -C=C- or
~~0-CO-0O- with the proviso that oxygen atoms are not directly attached to each other,
or A, C and D further represents cyclohexane-1,4-diyl, pyrimidine-2,5-diyl,

pynidine-2,5-diyl, 1,4- or 2,6-naphthylene.

15 Especially preferred groups A, C and D are phenylene, which is unsubstituted or
substituted by fluorine, straight-chain or branched alkyl residue which is unsubstituted
or mono- or polysubstituted by fluorine, having 1 to 8 carbon atoms, wherein one or
more CH; groups may independently be replaced by -O-, -CO-, -C0O-0-, -0-CO- or
-CH=CH- with the proviso that oxygen atoms are not directly attached to each other,

20 or A, C and D further represents cyclohexane-1,4-diyl, pyrimidine-2,5-diyl,
pyridine-2,5-diyl or 2,6-naphthylene. |

Preferred “spacer units” S!, S2, §3, 84 and S5 in the context of the present invention
represent a single covalent bond or a spacer unit, such as a straight-chain or branched

25 alkylene grouping. represented by -(CHj),-, optionally mono- or poly-substituted by
fluorine, chlorine or cyano, or a chain of the formula -LI-(CHj)-L2- or
-L1-(CHy)-L2-(CHp)s-L3-, wherein L!, L2 and L3 each independently of the others
Tepresent a single bond or linking functional groups such as -O-, -CO-O-, -0-CO-,
-NR2-, -NRZ-CO-, -CO-NR2., -NR2-CO-O-, -O-CO-NR2-, -NR2-CO-NR2-,

30 -CH=CH-, -C=C-, -0-CO-O-, -Si{CH3);-O-Si(CH3);-, wherein R2 represents

hydrogen atem or lower alkyl and r and s are each an inieger from 1 to 20, with the

-15 -



5 Preferred'groups A, C and D are phenyl ene which is unsubstituted or _
substituted by fluorine, chlorine, cyano, or by a cyclic, straight-gh§fiP003
or branchewaddogbsa esi due which is unsubstituted, nono-subsetistpeehdy

cyano or hal ogeno, or poly-substituted by halogeno, having 1 to 12 carbon
atons, wherein one or nore CH2 groups nmay 10 i ndependently be replaced by
-0-, -CO, %@ - 0Q 4 - C=C-. Or, . - wi.th the proviso
‘ t hat oxygenpgﬁamtheil}g%g_zd? %lle;%t %é_et%rgﬁlesg 1_ %)t_ @1@%%5%3 _,ere g’t; r)i?“’"%”énd D
further repneseRies taMNI0BGHRBE td S4~veH ¥ hitrd¥h iafinflbP &~ BeyRefiin which is b
pyridine-2,5-diyl, 1,4- or 2,6-naphthylene. 15 Especial'ly preferred 5roups
A, C and D debniphergdrené, Mntais clor i sxampieubs ginylate dnethacrylsltes t 2-thlbedcrgiate,

fluorine, straight-chain or branched al kyl residuye which is unsubstituted
or nono- ortzﬁeagﬂf)‘g"ﬁlﬁ?’uﬂg’dmﬁ Y% E’S’l’:ir ﬁ’b‘,ﬂﬁﬁlﬁt%eg aprylamide, BeHacry Wé‘,lles
wher ei n gne 72QhidBA&y I RHRG; 1hAgep y el asRd iQ3cid- CO-,
-CO-0O, -0-CO or &yCH:C%- vm'tI%}mtakl?'ehgfra%iggge‘%gtdg%g@wlatorfnglrelec ?%{j
directly at tedvativetop frnardic sdid deérivatifedr! sfgnifiesandngde bofid.nher represents

cycl ohexane-1, 4-diyl, pyrimdine-2,5-diyl, pyridine-2,5-diyl or

2, 6- napht hyl ene. Preferred "spacer units" S1, S2, S3, S4 and S5 in the
context of the present invention. fepr t.A Singl e coval ent. bond or a
spacer unit,hs%eﬁ%llﬁap egnggrg?aéﬁﬁq%ﬁasn’gzﬁga%nﬂ% yiths cRutextf the BrGRHhg
represent edilﬁﬁnﬁdrﬁﬁ)arstnai%ﬂﬁ:hﬂﬂ@l’bbﬁnﬂﬁlﬁcﬁk biypif g ehrebdntehyaychby Lior i ne,
chl orine or cyano, or a chain of the forw}??cﬁlwlﬁ%fz- or th E)‘,—U

- LI - (CH29r Land CH2)- L3-(CHpeDei n {TH LT Gnd -ECBAACO-GHe pe A@EDYQ-C-,t he
others represent a siggle bond or Iinking functional groups such as -0-,

-CO O, - 0- €BH2)-CRRIR2-, - (B2 BONR?-CEh., 2)r NRR2.- 60X ,2)r=,O=Q§Q)CNE@Ha:, ‘
- NR2- CO- NR2- 0 - CH, -CC., -0- o, -3 2- 0O Si (CH3) 2- in’
]I:\’Z represent(%'cgcﬂig%g’en at ﬁ%ﬂ@éﬂéﬁgﬁl kyI'CQIr'léi%rE‘?()gﬁh)rs %ﬁe'@%ﬁﬁlﬂﬂrf :1'? lager
I 2 ' -15 - P 3 5 RCT/ | BO [
that 1+ 55 LA SPRY L nD B Clhat TH RO LRe8 Rarer eOMNEhOSRER | ng

-O-(CH2);-O-, -O-(CH3);-NR2-CO-, —NRz—(CHz)r-CO-O-, -NR2-(CH3)-O-,

15 -NR2-(CHp)-NRZ, NR2(CHp)0-CO-, -CONR2-(CH,)-O-,
-CO-NR2-(CH,),-NR2-, -CO-NR2-(CH),-0-CO-, -0-CO-(CH3),-CO-,
-0-CO-(CH),-O-, O-CO-(CH¥NRZ, ~  -0-CO-(CHy)-CO-O-,
-0-CO-(CHz)-CO-NR2-, -0-CO-(CHp)rNR2-CO-, - ~(CHy)-O-(CHy)s-,

-(CH2)-CO-O-(CHp)-,  -(CH)-0-CO-(CHaz)s,  ~(CH)-NR2-CO-(CHp)s-,
20 -(CH2)rNR2-CO-O-(CHp)s-, -(CH)-O-(CHp)s-O-,  -(CHz)r-CO-O-(CHz)s-O-,

~-(CH2),-0-CO-(CHy)s-O-, ~(CHy)-NR2-CO-(CHz)s-O-, )
-(CHz)r-NR?--co-o-(cﬂz)s-o-, -0-(CH2)-0-(CHp)s-, -O-(CH2)-CO-0O-(CHy)s-,
~0-(CH3);-NR2-CO-(CHz)s-, -O-(CHy)-NR2-CO-0-(CHa)s-,
-0-(CH3)-CO-O-(CH3)s-O-, -O-(CH2)-O~(CH2)s-O-,

25  -0-(CH)-NR2-CO-(CH3);-O-, -O-(CH2)-NR2-CO-0-(CH2)s-O-,

-CO-O-(CH2);-0-(CH3)s-, -CO-O-(CH3)-0-(CH3)e-O-, wherein r and s are each an
integer from 1 to 20, but especially from 2 to 12, with the proviso that r + s <21,

especially < 15, and wherein R? represents hydrogen or lower alkyl.
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mononer unit Mis linked to S5 via a nitrogen atomor a oxygen atom which
Is by definition part of M as for exanple in acrylate, nethacryl ate,

2- chl or oacr, 2- phenyl acryl ate, optionally N-Iower alkyl s bd
Hohamer? SR

acryl am de, acrylam de, 5 2-chloroacryl anlide, 2-pheny|a%9 or a
vinyl ether, vinyl ester, maleic acid derivative or fumaric acid
derivative; L1 signifies a single bond. E&@gcially preferred "spacer units

S1, S2, S3, Maestprefened; rspeces wata? Skt Sof ST HE' prkSdrare & sivaghtichainaalkylane
and also - ( Cibyhe BRI K g Bt SReERIob. Gl CBl; 1
60 (oo RS S B EC0- W RO (BSOS
B Ak i il e e

CH) r ~SRICH)-RIRENFICH2-(CH GONH-CO-NREG-CHH)P0-, -CO-NH-(CHy)r-O-,
- CO NR2- (CH2) r - NR2-, -CONRZ-?CHZ&_E{OCO, -0-CO(CH2) r-CO,
O >

e ieg i i iShas o chSaomun va.
_(aH2) 5 o %ﬁ'@ﬂéﬁé) ﬁﬁ@é@(%ﬁﬁs‘-eﬂe --(@i(zkrmﬁi@z)cﬂza s-,
{Gi) - nro- PR E R I Bty S ot o) -
0 (Geyr Nt o oy S o o 0 Gy S EHANE-CO-(CHy)-O-

- 0- ( CH2) 10 O-OEER)YECHY) - NBSCOqTHN20 Y, -Wik2ei - 4n@H23re -eakh an integer from 2 to 12
-0-(CH2)INR2-CO- O (CH2)s-O, -COO(CH)ro(CcH2)s-,

- CO- O (CH2) Apd gy ol s@Hérein r and s are each an integer from1 to 20,
but especially from2 to 12, with the proviso that r + s:5 21, especially
:1~ 15, and wherein R2 represents hydrogen or |ower alkyl. WO 00/59966 - 4

SEP 2003 PERABY 803G erred “spacer units” SI, S2, S3, S4 and S5 are 1,2-ethylene,
1,3-propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene,

15 1,9-nonylene, 1,10-decylene, 1,11-undecylene, 1,12-dodecylene, 3-methyl-
-1,4-butylen§, 3-propyleneoxy, 3—pmpylcneoxycarbonyl, 2-ethylmecarbonylo$cy,

' 4-butyleneoxy, 4-butyleneoxyca.rbonyl, 3-propylenecarbonyloxy, 5-pentyleneoxy,
5-pentyleneoxycarbonyl, 4—butylénecarbonyloxy, 6-hexyleneoxy, 6-heiy]eneoxyc-
arbonyl, ‘5-pentylenecarbonyloxy, 7-heptyleneoxy,  7-heptyleneoxycarbonyl,

20  6-hexylenecarbonyloxy, 8-octyleneoxy, 8-octyleneoxycarbonyl, 7-heptylenecarbonyl-
oxy, 9-nonyleneoxy, 9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decylene-
dxy, 10-decyleneoxycarbonyl,  9-nonylenecarbonyloxy, 11-undecyleneoxy,
11-undecyleneoxycarbonyl, 10-decylenecarbonyloxy, 12-dodecyleneoxy,
12-dodecyleneoxycarbonyl, 11-undecylenecarbonyloxy, 3-propyleneiminocarbonyl,

25  4-butyleneiminocarbonyl,  5-pentyleneiminocarbonyl, 6-hexyleneiminocarbonyl,
7-heptyleneiminocarbonyl,  8-octyleneiminocarbonyl,  9-nonyleneiminocarbonyl,
-10-decyleneiminocarbonyl,  11-undecyleneiminocarbonyl,  12-dodecyleneimino-
carbonyl, 2-ethylenecarbonylimino, 3-propylenecarbonylimino, 4-butylenecarbonyl-
mmino, S5-pentylenecarbonylmine, 6-hexylenecarbonylimino, 7-heptylenecarbonyl-

30 imino, 8-octylenecarbonylimino, 9-nonylenecarbonylimino, 10-decylenecarbonyl-

imino, 1l-undecylenecarbonylimino, 6-(3-propyleneiminocarbonyloxy)hexylene,

-17-



Most preferred "spacer units" S1, S2, S3, S4 and S5 are a straight-chain

al kyl ene grouping represented by -(CH2),-, and also -(CH2)r-O, -4 SEP 2003

- (CH2) r - CO¥O00/59366 CH2) , - O- CO-, - (CH2) T-CO- NH, -(CH2), 7- NH EOrIBoo@eideH2) r -,

-COO(CH2)r-, -CONH(CH2)r-, -0-CO(CH2)r-, -0-CO(CH2),-CO O,

-0-(CH2)r-o0oCco, -0-(CH)r-CONH, -0-(CH2)r-NHCO, -COO(CH)TIr-0,

- CO- NH- ( CH28-4(3-Prapylen@oX0hie) vler?; ,6-¢3- Ten &¥shy§Hek yiehES -6-(3-propyleneimino-
Prapy vl fﬁdcf‘) %'CHZ)}S (&}%HZ) i

-(CH2) rNH- CO- O (CH2)s-, . -(CH2)r-O (CH)s-O° - r- NH 5-O,
- (CH2) r - NH_earbanylepbhexyisneoxy, g-(Capepy peiomqearpnybhexyd- - GHpppPesddninps - O

8 ?84(2)Gr_|2 ?\ﬁ—{r ﬁg%‘?%{% , 1%@%@%@2)%’& T%Eé@n?a%ﬁ SA-DYllepedions and s

are each an] bpeagineliiony) 2 11ehddlendBibxNe 1 SURRlededins, < 11focteaimbgs of
preferred "spacer units"'$n Si, 82% S3, Sgl and S5 are 1, 2:etRhyl ene, 4

1, 3- pr op¥y| ehg-nonylangioxy. e del 0-decylepedioyy,.ee] 1-indecplensdiexys, 11127dddeptiseene,
1,8-octylen 15 9-nonyl ene, 1,10-decylene, 1, 11 -undecyl ene,
1,12- dodecy‘f’g%?m%%{f(ﬁyl - -1,4-butyl ene, 3-propyl eneoxy,

3- propyl eneoxycar bonyl, 2-ethyl enecarbonyl oxy, 4-butyl eneoxy,

4- but yl eneoxycar bonyl, 3-propyl erecarbonyl oxy, 5-pentyl eneoxy,

5- pent yl enkrefeoad bgnoyps RA- et y | ipdenpen baoys| @xya saigkxstiagneexXytanched alkyl
6- hexyl eneox’z/é - arb niyl , 5-pentyl enecar bonyl oxE{, 7- hept yl eneoxy,.

7- hept yl endoRgRs MRIE unsab i HEd oF GALEEI, BhyPlbkoL0oRbH BItdoRgying 1 to
8- oct yI Ape oG ROMYins, whileht t«ﬁ&y ou¥fay fi %% p

9- nonyl eneoxycar bonyl ,S’ 8- ocjt?]y gg)gglg(%on %r)c(:u’ Bygjélge en @y&?f/%ﬁlafedby
0- decyl eneoxycadongD-09~000Dt, LUSEATHOMYICAXY, with %hygﬁefsxltﬁmfmm atbmd
-undecyl eneoxycar bonyl, | 0-decyl enecar bo- nyl oxy, 12-dodecyl enéoxy,

12- dodecy| enedstydireFdpaitached 1o andatidrenecar bonyl oxy, |
3- propyl enei m nocar bonyl, 25 4-butyl eneu' ni nocar bonyl ,

5- pent yl enci mi nocar bonyl, 6-hexyl en6i m nocar bonyl ,

7-hept yl enﬁﬁsb&iﬁn@)@gfé@&md gmﬁBQRﬂ Ve FRRAGRA RWMlched alky] residue, having 1

9- nonyl enei m nocar bonyl, ~| 0-decyl enei m nocarbonyl, |

1- undecld erte Sraadweatoasywhertid ahsdwaydre (& gmops wardaomydependently replaced

2- et hyl enecar honyl i.m 3- pr | enecarbaonyl i n no, 4-hutyl enecarbonyl

i M no, 5- phtﬁehé@érmﬁ‘ioﬁﬁﬁ% O- or nEldhe #athyba Prevse that oxygen atorns

7- hept yl enGeanBoaykcBO akdtnee %afa%a; n Sk AR ‘

9- nonyl enecar bonyl | mﬁﬂg, 10- c}gcy eneceg'r ggﬁ%% L » ethyl, propyl, butyl,
isobutyl, pentyl, hexyl, octyl, allyl, bui-3-en-1-yl, pent-4-en-1-yl, hex-5-en-1-yl,

methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy,
20 3-methylpentyloxy, but-3-enyloxy, pent-4-enyloxy and the like.

Preferred repeating monomer units M are acrylate, methacrylate, 2-chloroacrylate,
2-phenylacrylate, optionally N-lower alkyl substituted acrylamide, methacrylamide,
2-chloroacrylamide, 2-phenylacrylamide, vinyl ether, vinyl ester, styrene derivatives,
25 siloxanes, imides, amic acids and their esters, amidimides, maleic acid derivatives,

fumaric acid derivatives.
Especially preferred repeating monomer unit M are acrylate, methacrylate, optionally

N-lower-alkyl-substituted acrylamide, methacrylamide, vinyl ether, vinyl ester,

30 styrene derivatives, imides, amic acids and there esters, amidimides.
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i mno, 11-undecyl enecarbonyli m no,
6- ( 3- pi - opyl r nei m nocar bonyl oxy) hexyl eDe, -17 WO 00/ 59966 - 4 SEP 2Q0SEP 2003
PCT/ | BOO/ OR@AR)Rode3- Propyl eneoxy) hexyl ene, 6-(3- propyl eneoxy}) hexyl eneoxy,

6- ( 3- propylenelnlno- car bonyl oxy) hexyl eneoxy, CT/1B00/00349

6- ( 3- propyl enei m nocar bonyl ) hexyl, 6-(3-propyl enei iino- carbonyl)hexyl oxy,
1, 2-et hyl engdi oxy, .1, 3-pro ylenedloxy 1, 4- but yl enedi oxy,

1, 5- pent yl eﬁ(&&f dﬁﬁfmfg Pﬂﬂ?égwgeﬁmoaa@y urmtSﬂ\fhqu@ yaasylaigi cnqthacrylate styrene

1, 8- oct yl engdiRes. Prnided ecyl.enedi oxy,
1. 11- undecyl enedi oxXy 1 1%H@oh§% ene- %$ﬂsan§ﬁﬂxéﬁg %t ke. Preferred groups

Rl are a hydrogen aton1 or a stralght chain or branched al kyl residue
which is unsugstltuted or. hal ogeno or pol yhal ogeno-substituted, having | to

10 12 car bohFeatHfs Inig cibtsnMo femp winglr sheChiRin chrips oﬁaglelsmmamﬂpmiyinyrsbe

repl acedgby, - t he pr.oviso

t hat oxygenacact ghrrl%g e m cf“%rec ;ﬁea?r?ﬁ%rﬁé’aﬁﬁ}s%‘géﬁe (ﬁrﬁléﬂs QEE&H‘ESF@Hy

preferred ofopwpieRIl, 47 and WIRuAdbr ﬁb;ahﬂhl&_{ou?%ﬂﬁ'&ﬁéiq p{:lngy %%1 hayi ng 1
re ea

15 to 8 carbon atonms, wherein one or nore 2 grou i ndependent |y
repl aced bygrowps of thogeneraidopnulee IVOVEad WII CH=CH-, with the proviso that
oxygen atons are not directly attached to each other For exanpl e, nethyl,

et hyl, propyl, butyl, isobutyl, pentyl, hexyl, octyl, allyl,
but-3-en-1-yl, pent- 4- en- 1- yt; hex- en-1-yl, nethoxy, ethoxy, propoxy,
but oxy, pentyl oxy, hexyl oxy, ty y, octyloxy, 20 3-nethyl pentyl oxy,

units Mare acrylate, ne ryl T 2Ncht Sfoacyyl at g7 - phenyl acryl at e,
optionally N-1ower alkyl |tut acrylanlde met hatryl am de,

2-chl oroacryl am de, 2-phenyl gtryl amide, vinyl ether, vinyl ester, styrene
derivatives, 25 siloxanes, i des, ic acids and their esters, am di m des,
mal ei ¢ acid derivatives, fumaric acid derivatives. Especially preferred
repeati Hy nonomer unit Mare acryl ate, 31t hacryl ate, optionally

but - 3- enyl oxy, pent-4-enyfo like. Preferred Iepeating nonomner

S S

Y\ﬂ\oe ‘
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N- | ower - al kyl -substituted acryl am de, nethacryl am de, vinyl ether, .vinyl
ester, 30 styrene derivatives, inmdes, anmc acids and there esterd4,SEP 2003
am di ni des WOO5%6P 2003 WD 00159966 PCT/ | B00/ 00349 Mbpst prrEfTABIGEN349
repeati ng nononer units Mare acrylate, nethacrylate, styrene derivatives,
i mdes, amc acids and their esters, and amdimdes. Preferred imde units
M from whi ch the main chains of the side-chain polyners 5 according to the
i nvention are generally synthesised are groups of the general formulae |11,
V and VII and/or the anal ogous am c acid groups and am c acid ester groups
of the general fornulae IV, VI and VIIl: S6 S7 1§ 11l Iv K15V G2 SB Ss T
z' _ NNKVI _19 WO 00159966 0 1* _T3N vhz 5 10 1 _}‘

) — s Ta\[fN'

O

VII

o™ ™Y

S ELET S

5 VITI

in which the broken line symbolises the linkage to S5 and wherein:

T! represents the tetravalent organic radical of a tetracarboxylic acid
dianhydride after formal removal of the two -CO-O-CO- groups,

10 the four valencies of which are distributed between four different
carbon atoms of the radical;

T2, T3 each independently of the other represents an aromatic or alicyclic
trivalent group, the three valencies of which are distributed
between three different carbon atoms of the group, the group

15 being unsubstituted or substituted by fluorine, chlorine, cyano, by
a cyclic, straight-chain or branched alkyl residue which is
unsubstituted, mono-substituted by halogeno, or poly-substituted
by halogeno, havjn‘g 1 to 18 carbon atoms and wherein one or
more CHy groups may independently be replaced by -O-, -CO-,

20 -CO-0-, -0-CO-, -CH=CH-, -C=C-, with the proviso that oxygen

atoms are not directly attached to each other;
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20 VII1 - 4 SEP 2003 PCT/1B00/00349 in which the broken line synbolises
the linkage to S5 and wherein: Ti represents the tetraval ent orga-n{ SEP ZUﬂ}!l
radi cal of %gﬁyggbcar boxylic acid dianhydride after formal renoval e

two - 0O 0-CO groups, the four valencies of which are di strﬁ%@‘ﬂ“"éﬁ ween
f our dlfferent carbon atons of the radical; T2, T3 each independently of
t he ot her $€ r%ts qaronatlc or allcycllc trlvalent group, the three
val enci es o Wﬁ Pe> i Epraseilt edsinglet weslent hbersl dbirf f espanér @aitpaaciatons of

th oup, the grou bei sbstl ute ubstitute fluorine,
chleo?irnel,o cyanog byIo a cygigdl%’q g E?Fg?lhﬁﬂcrﬁﬁlgﬁ% gtP%dF R%Ubﬁtésﬂedue
which is unsubstituted, ﬁl{gﬂ@_gﬁjgﬁﬁﬁé& lgg,efg,ajq,y Rk ﬁ%ﬂ@ opﬁol&oguﬁstﬁ-g@ tii tuted
by bal ogeno, having 1 to 18 carbon at ons “and wher €l n ‘one

groups may independent |y lndogenp) kaverg bio 20earberCiloms, whideld one-c? 1éPe CH,

-CH=CH, .-C =C, with the proviso that oxygen atons are not dlrectly :
att ached 5to each ot her: -Z0ups maypndepsnd boregdesd PCFOHBADDYOBABOB, 10 15

: 39“ ;\ Is_ughsg S7, S8, 89 OS'(':Or_e_ 1?@1352 C?S?(ldf'%sz- _ 51I quszé)ij _or a szt_)’acer
-NR2-CO-0-, -O-CO-NR2-, -NR2-CO-NRZ-, -CH=CH-, -C=C-,
-0-CO-0O-, with the proviso that oxygeﬁ atoms are not directly
attached to each other, and wherein R2 represents hydrogen atom
10 or lower alkyl; |
J represents an aromatic or alicyclic divalent, trivalent or tetravalent
group, the valencies of which are distributed between different
atoms of the group, which is unsubstituted or substituted by
fluorine, chlorine, cyano, by a cyclic, straight-chain or branched
15 _ a]kyl residue which is unsubstituted or mono cyano, or halogeno
| or polyhalogeno-substituted, having 1 to 18 carbon atoms and
wherein one or more CHy groups may independently be repiaced
by -O-, -CO-, -CO-O-, -O-CO-, -CH=CH-, -C=C-, with the
proviso that oxygen atoms are not directly attached to each other,
20 or J further represents a nitrogen atom or -CR2- and wherein R2
represents a hydrogen atom or lower alkyl;
K represents the radical of an aliphatic, alicyclic or aromatic diarnine
after formal removal of the two amino groups; and
G represents hydrogen atom or a monovalent organic group, derived

25 from an alcohol after formal removal of the hydroxy group.

The tetracarboxylic acid dianhydride on which the tetravalent organic radical T! js

based may be aliphatic, alicyclic or aromatic.

30  Preferred examples of aliphatic or alicyclic tetracarboxylic acid anhydrides are:

— butanetetracarboxylic acid dianhydride:

.21 -



strai ght-chain or branched al kyl ene resi due which is unsubstituted,. P 2003
nono- substituted by cyano or hal ogeno, or poly-substituted by hal ogiaﬁ%,
having 1 t &CW8¥6hon at ons, wherein one or more CH2  gr oupsPGRAB09/00349

i ndependently be replaced by -0-, -CO, -COO, -0-CO,

-Si(CH3)2-0-Si (CH3)2-, -NR2-, -NR2-CO, -CONR2-, NR2-CO O, -0OCO NR2-,

- NR2- CO- NR2= - Ceth@i¢ngmaliCacid dia@h@iBid®: , with the provi so that oxygen atons

are not directly ached to each other, and wherein R2 represents

hydr ogen at om o#’%a’%é\;&%'&a Rignetetiacaghoxy %ﬂ‘flgr&éﬁlﬂha‘ii%t ic or alicyclic
dival ent, trival ents galytigbifvai&nl - u%d cies of which are

di stributed bet wesh 'diff e?ent at ozr!rré)g%ﬁ}b??%a g‘?’éﬂ ,rﬁfvgmi ch is unsubstituted
or substituted b@,3,J-nearbaxgcydidpentyilaetic ayidnanhlyyride;cycl i ¢, strai ght-chain
or branched alk Ia({esi ue which is unsubstituted or nono cyano, or

hal ogeno> of  pol ;5# ‘HEQ&WJ‘MQE’F’W{CE@E ag@d ¢1anlyqdrides 18 car bon atoms and

wher ei n one_or F2€4 5 HWRsn ﬁg%@ - .eplaced by -0-,
-coO, -CO0O, - 2}9’8&5 gﬁé‘ﬂéﬁ : t’é&%a‘r Wi ﬁg&ﬁgﬁ%ﬁgfléo t hat oxygen atons
are not direet| y44RSaiibvestetrahydadbrant gtetrapydrdndphtiahae- I Baicag®RyEc acid

nitrogen atom or Fg]?Z and wherein R2 represents a hydrogen atom or | ower
al kyl; K represeﬂ Ydéler adi cal of an ali phatic, alicyclic or aromatic

diamine after feor I_-fd”{Fﬁz fudall S L8 _A0%0P ronadh G 1 ents

hydr ogen at om orga{ﬂ%odrlléva en d%fr gan?’é’lglr%oﬁgi,hgg%%&%ggxep?g% glr?agﬁ%% Ol after

formal #d@noval o#citdéanhydiidexy group. The tetracarboxylic acid di anhydride
anic radical TI is_ based may be aliphatic,

on which the tet _avall &né or . 1S E( ]
ali cyclic or ar ofig¥fiels G]OP_ éreBfet Sxletnagexytic agid girmbyerids; alicyclic
i anoar Pl S By oMY RchilE?, 25 BitenR RS HE L SRUAGHAL, Gnd ! ¢

_ 1,8-dimethylbicyclo[2.2.2]oct-7-ene-2,3,5,6-tetracarbox ylic acid dianhydride.

15 Examples of preferred aromatic tetracarboxylic acid dianhydrides are:
C— pyromellitic acid dianhydride;

— 3,-3',4,4'—benzopheﬁonetetracarboxylic acid dianhydride;
—_ 4,4'-oxydiphthalic acid dianhydride;
_— 3,3',4,4"-diphenylsulfonetetracarboxylic acid dianhydﬁde;

20 — 1,4,5,8-naphthalenetetracarboxylic acid dianhydride;
— 2,3,6,7-naphthalenetetracarboxylic acid dianhydride;
— 3,3',4,4"-dimethyldiphenylsilanetetracarboxylic acid dianhydride;
— 3,3',4,4'-tetraphenylsilanetetracarboxylic acid dianhydride;
— 1,2,3,4-furantetracarboxylic acid dianhydride;

25 — 4,4'-bis(3,4-dicarboxyphenoxy)diphenyl suifide dianhydride;
— 4,4"-bis(3,4-dicarboxyphenoxy)diphenyl sulfone dianhydride;
— 4,4'-bis(3,4-dicarboxyphenoxy)diphenylpropane dianhydride;
— 3,3",4,4-biphenyltetracarboxylic acid dianhydride;

. — ethylene glycol bis(trimellitic acid) dianhydride;

30 — 4,4'-(1,4-phenylene)bis(phthalic acid) dianhydride;
— 4,4'-(1,3-phenylene)bis(phthalic acid) dianhydride;
— 4,4'-(hexafluoroisopropylidene)diphthalic acid dianhydrnide;
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00/ 59966 4 SEP 2003 PCT/1B00/ 00349 - ethyl enenmal eic acid di anhydride; -

S

, 2,3, 4-cycl obut anet etracarboxylic acid di anhydride; - =4 SEP 2003
, 2, 3, 4- cyebopegs@net et racar boxyl i ¢ aci d di anhydride; --  pCTABO0/00349
5-tricarboxycycl opentyl acetic acid dianhydride; 5 -

~wawbh N

, 6-tricarboxynorbonyl acetic acid di anhydride; -

, 4, 5- t etrahydr.pf i a1 | id: i rpde; -
2, 5- di oxot et %ﬁ%?@?&?gkégﬁiﬁ?%prhg@%rag]ﬁzgﬁ#ﬁgﬁ%%%d 2-di carboxylic
cid di anhydri de}-methylenedi(1,4-phenylene)bis(phthalic acid) dianhydride.
2, 5- di oxot et rahydr of ur an- 3-yl ) - 3- et hyl - 3- cycl ohexene-1, 2-di car boxylic
10 acid dianhydride; - bicyclo[2.2.2]oct-7-ene-2,3,5,6-tetracarboxylic acid
di anhydri dgsgpeciall¥ G¥EHRE . 2] octane-2, 3,5, 6-tetracarboxylic acid
di anhydri d%’;sl’%cﬁa&@-ﬁx e
1, 8- di n8t hyt-bi cy¢d,hfixyRlobhantteifacartenx?id abidGhatiydd66r boxyl i ¢ aci d
~di anhydride. 15 %(sarrpl es of preferred aromatic_tetracarboxylic acid
di anhydri d&s ar &:%2:fiyreleprntasteragarbexylicrmg dranhdride;
3,3 ,4,4" -benzo 1QE .G i.d.-di,anhydride; ---
L oxydi pht LopES g@&ﬁ@ﬁﬁé‘%ﬁ%é‘%&m%d iRy
, 4, 4' - di-phesyRSudibpotetrshydasrardpox yl)i Tyl 3 ihedéd eI -dicdPbaxylic
, 8- napht hal enet etracarboxylic acid di anhydride; ---
, 6, 7- napht hareiAsiabydadsboxyl i ¢ acid di anhydride; --

1 ,4, 1 _i t H : t | : . d . . . d . -

2 e ey RO BRI SRR b e PP e acia
3, 4- f ur ant etitaabedridexyl i ¢ aci d di anhydride; 25 - 4,4'-bis(3,4-dic
X

yphenox y) di E‘.?B%n | sul fide_dianhydride; - )
'~ bi s(373-di ¢4r %wﬁwwaywﬁgmpmmhw dicghydriie; ged - -

- DI s(3.4- di GRYBRIYP A foRRsYend 20518 BV REARANG 1 hBA B H Afise.

O BANWNEF

~

o O1

o -

ARODPRPWWNP WA
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15 The groups T2 and T3 can be derived from aliphatic, alicyclic or aromatic
dicarboxylic acid anhydrides.

Preferred groups T? and T3 are trivalent aromatic or carbocyclic groups, the three
valencies of which are so distributed between three different carbon atoms that two of

20 those valencies are located at adjacent carbon atoms.

Especigl]y preferred groups T2 and T3 are trivalent benzene derivatives, the three
valencies of which are so distibuted between three different carbon atoms that two of

those valencies are in the ortho position relative to one another.

25
Preferred “spacer units™ S6 in the context of the present invention are a straight-chain

or branched alkylene grouping, represented by -(CHj3);-, and also -(CHj)-O-,
-(CH2);-CO-, -(CH2)-CO-0-, -(CH2);-0-CO-, -(CH2);-CO-NR2-, (CH2)-NR2-CO-,
-(CH2)-NR?-, (CH2)r-O~(CHp)s-, -(CH2);-CO-O-(CHp)s-, -(CHa)-O-CO-(CH)s-,
30 -(CHp)-NR2-CO~(CHj)s-,  ~(CH2)-NR2-CO-O-(CHj)s-,  ~(CH3)-O-(CH3)s-O-,
-(CH2)-CO-O-(CHz)s-O-, -(CH2)-O-CO-(CH3)s-0O-, -(CHp)-NR2-CO-(CHj)-O-,
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- 3,3 ,4,4" -bi phenyl tetracarboxylic acid dianhydride; - ethylene glycol

bis(trine I d) dianhydride; 30 - 4,4'-(1, 4-phenyle C
aci d) dlanﬁb@%&gag -- 4,4 -(1, 3-phenyl ene) bi s(phthalic acpﬁ%ﬂgﬁgﬁﬂgﬂay%e
- 4,4 - (hexafluororsopropyl|dene)d|phthallc aci d di anhydri de; -22 WO
00/59966 4,4' - ox (1 4- phen ene) bi s(pht hal i ¢ aci d) dlanhydrlde and

4, 4" - met hy H&RDk gse Pbi -€CB 68 GH2)a&iCHP- m(@Hh)y-@ {@B2)s-CEEP 2003

PCT/ 1 BOO/ 00349 Espe |aII referred are
1,2, 3. 4- cySSERID 2ABE S %aégﬁawrege nd 194y epesially from 2 to 12, with the

12,3, 4- CY?(@@&P&%{] L esté E‘Paersﬁ Q 18 GA gl ane%élgﬂ djegl%sents hydrogen or lower

1
2,3,5-tric xycycl opentyl a et| aci

5- (2, 5-di ospdyet r ahydr of uran-3-yl)-3-met hyl - 3-cycl ohexene-1, 2-di car boxylic
acid di anhydride; 10 -

4-(2 éloxotetrahydrofuran 3- yI)tetrabydronaphthaIene-l,2-dicarboxy|ic
aC|d dlan

dr| hexaf |,u e) di pht ha
G anhydr | dEXamRlES of pritegid pacs Byt Se it bne IoPFbpVRRS e RBeac o
di anhydri dg.s. 18Re Or OUBShekdlestRd T még geder iyved al
alicyclic gr %?%%et?c dl?grgoxsllcqaci hgnhydrﬂdgsd&%?g}er?ggﬁgygﬁgs T2
and T3 ar elflfidezlybmt, ar dpkit-indesylenar bodyl@Hdodegylenss, 3-meethyirlekbutylnenci es

of which are so dlstrlbted et ween three differen rbon t hat two
of 20 t hol @ OBYIERMEs HPEPRYRISPEE HHONs, ACOMHEERROR 0 CURREC B | y

pstarad SRR BN e LTS e s
t hat two of-pentyleneoxycarbonyl, 4-butylenecarbonyloxy, 6-hexyleneoxy,
6-hexyleneoxycarbonyl, 5-pentylenecarbonyloxy, 7-heptyleneoxy, 7-heptyleneoxy-
carbonyl, 6-hexylenecarbonyloxy, 8-octyleneoxy, 8-octylencoxycarbonyl,
7-heptylenecarbonyloxy, 9-nonyleneoxy, 9-nonyleneoxycarbonyl, 8-octylene-
15 carbonyioxy, 10—decyleneox'y, 10—dccylcﬁcoxycarbony1, 9-nonylenecarbonyloxy,
11-undecyleneoxy, ‘11-undecyleneoxycarbonyl, 10-decylenecarbonyloxy,
12-dodecyleneoxy, 12-dodecyleneoxycarbonyl, 11-undecylenecarbonyloxy,
3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl, 5-pentyleneiminocarbonyl,
6-hexyleneiminocarbonyl,  7-heptyleneiminocarbonyl,  8-octyleneiminocarbonyl,
20 9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl, 11-undecyleneiminocarbonyl,
12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino, 3-propylenecarbonylimino,
4-butylenecarbonylimino,  5-pentylenecarbonylimino, 6-hexylenecarbonylimino,
7-heptylenecarbonylimino,  8-octylenecarbonylimino,  9-nemylenecarbonylimino,
10-decylenecarbonylimino, -11-undecylenecarbonylimino,  6-(3-propyleneimino-
25 carbonyloxy)hexylene, 6-(3-propyleneoxyjhexylene, 6-(3-propyleneoxy)hexyleneoxy,
6-(3-propyleneiminocarbonyloxy)hexyleneoxy, 6-(3-propyieneiminocarbonyl)-

hexylene, 6-(3-propyleneiminocarbonyl)hexyleneoxy and the hike.

Preferred “spacer units” S7 and S0 in the context of the present invention are a

30 straight-chain or branched alkylene grouping, represented by -(CH),-, and also
-O-(CHz)-, -CO-(CHg);-, -CO-O-(CHp)y-, -O-CO-(CHp)r, -NR2-CO-(CHa)r,
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t hose val encies are in the ortho position relative to one anot her. 2@')
Preferred "spacer units" S6 in the context of the present inventi6r4 1083

straight - ch‘&’OrﬁOfsa%«sbranched al kyl ene grouping, represented bycrhfhdiddise and
also -(CH2)r-oO -(CH2)r CO, (CHZ)r-COO (CHZ)r-O
(CHZ)r-CONRZ- (CH2) r - NR2- CO-, CHZ)r-NRZ- CHZ)r-O(CI—lZ)s-

(0 0.0 ORI IR ARDERRLS, R BRI B oo

TBCT 1 Boor 00345 TR B85 ﬁ%&&?@ﬁ%@%@&% 52 REE (emy,
(G210, (o000 0 (R B gaher ch i gegeech

integer from1l to 20, but espeC|aIIy fro Wi pro r

+ s < 21, es{iB(CH)O-€O-(CH,)and wherein R2 represenpsciy e W
al kyl . 5 Exanpl es of preferred "spacer units" S6 aresfl 229| ﬂﬁ‘ «E:Cllig

1, 3- pr opy§ en€-(THADRYCORR:(CH)E- -@@W{@mﬁr ol(cmﬂ}%xmgr@{cﬁiﬂ @RE’FI;W ene,

1, 8-octylene, , 1,9-nonylene, 1, 10-decylene undecyl €ne,
1, 12- dodecy | Whaeing- amétswyﬂv each/Anbntegerefien | (29, bptyd:spaﬁ&iXyﬁ'om 2 to 12, with the

3- pr opyl eneox (:arﬁ}‘?y ecar bonyl oxy, butyI eneoxy, 10
4- but yl eneoBILEFH ¥+ gachﬁé‘?céﬁ c%rlﬁoﬁﬂy whereinsR h eapresemts dystipgen 6r Jower
penpyl eneoxmg}rlponyl 4- but yl enecar bonyl oxy, 6-hexyl eneoxy,

6-hexy|eneoxycarbony|, 5- pent yl enecar bonyl oxy, 7-heptyl eneoxy,
7- heptyl eneoxy- carbonyl, 6-hexyl enecarbonyl oxy, 8-octyl eneoxy,

8- octyl eneoxycar bony), 7- hept yl enecar b yl o>% 9- nonyl eneoxy,
9- nonyl e ;%/"@H%Pg% Prefertid; VAPasRs umstsCay béﬂ@fl % yare ﬂ@-dém’l,the,nb,éepyqpylene
10- decyl eneqxy gaiha yi 5- % py n |l e
11- undecyl eneoxgié’arg P n%ec’gﬁgﬁg%glr’bidﬁﬂég?ﬁm l’g %cﬁﬁg%%r{l?o’é%‘%ﬁne
12- dodecyl edewmldne,nyll 11-Gddecyledecyl, EnecRichRiy, avethyl-1,4-butylene, 2-oxy-
ethylene, 3-oxypropylene, 4-oxybutylene, 5-oxypentylene, 6-oxyhexylene, 7-oxy-
hepty]gqﬁ, 8-oxyoctylene, S-oxynonylene, 10-oxydecylene, 11-oxyundecylene,
15  12-oxydodecylene, 2-(oxycarbonylethylene, 3-(oxycarbonyl)propylene, 4—(oxy-

carbonyl)butylene, S-(oxycarbonyl)pentylene, 6-(oxycarbonyl)hexylene,
7-(oxycarbonyDheptylene,  8-(oxycarbonyl)octylene, 9-(oxycarbonyl)nonylene,
10-(oxycarbonyl)decylene, 11-(oxycarbonyl)undecylene, 12-{oxy-
carbonyl)dodecylene, 2-(carbonyloxy)ethylene, 3-(carbonyloxy)propylene,

20  4-(carbonyloxy)butylene,  5-(carbonyloxy)pentylene, 6-(carbonyloxy)hexylene,
7-(carbonyloxy)heptylene,  8-(carbonyloxy)octylene, 9-(carbonyloxy)nonylene,
10-(carbonyloxy)d¢cylene, 11-{carbonyloxy)undecylene, ' 12-(0:;1rbony]—
oxy})dodecylene, 2-(carbonylimino)ethylene, 3-(carbonylimino)propylene,
4-(carbonylimino)butylene, 5-(carbonylimino)pentylene, 6-(carbonylimino)hexylene,

25  7-(carbonyliminc)heptylene, 8-(carbonylimino)octylene, 9-(carbonylimino)nonylene,
10-(carbonylimino)decylene, 11 —('carbonylimino)undecyl ene, 12-(carbonyl-
imino)dodecylene, 2-iminoethylene, 3-iminopropylene, 4-iminobutylene, 5-imino-
pentylene, 6-iminohexylene, 7-iminoheptylene, 8-iminooctylene, S-iminononylene,
10-uminodecylene, 11-iminoundecylene, 12-iminod0deby1cne, 2-1mino-

30 carbonylethylene, 3-iminocarbonylpropylene, 4-iminocarbonylbutylene, 5-imino-

carbonylpentylene, 6-iminocarbonylhexylene, 7-iminocarbonylheptylene, 8-imino-
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3- propyl enei m nocar bonyl, 4-butyl enei m nocarbonyl,

5- pentyl enei m nocar bonyl, 6-hexyl enei m nocar bonyl , -4 SEP 2003
7- hept yl en®iH%88¢r bony! , 8- octyl enei ni nocar bonyl , 20 PCT/IB00/00349

9- nonyl enei m nocar bonyl, 10-decyl enei m nocar bonyl ,

11-undecyl enei m nocar bonyl , 12-dodecyl enei m nocar bonyl, 2-ethyl

enecar bonyl i’:m‘bnnﬂoa-ybeoyI%imioaq:anbnylnonyhm:, 18-inirtopdrbneyldecybamg) i1hiimdno-

S Peptyl eneCapBRnyRIseHs, s JEiREREC AN GOt R o, 2-(2-ethylencoxy)ethyiene,
9- nonyl enecar( bgwﬂjyl@ﬂéasey)etﬂﬁe&ecyl@@@Bp@%@ yaﬁéngéncar _ 2:0-eth Beﬁe‘xy e

11- undecyl enecar bonyl i m ho - pr opy nyl ox

6- ( 3- propyl embouyl)dﬂh!ydylhsane 2- @—pﬁbppleoqnyhmaxhwy]bﬂhﬂbmeo>6yc4-buty]cncmnno-
6- ( 3- pro I en bon yl eneoxy, ig;pr opyl enei m nocar bonyl ) -
hexy! ene lﬁW?{?H& %\@B{‘é"ryg%‘ﬁwl)“ %WI%B XHRBE. 1o -ProR¥engmEtGs; 1 ed
"spacer uni 4 context of the present invention are a 30
strai ght - chgzlﬁ-ﬁoﬁz I‘E’?gl %Qg [H Kyl'ene grouping, represented by -(CH2)r-, and
also -0-(CH2)r-, -CO(CH)r-, -COO(CH2)r-, -0-CO(CH2)r-,
-NR2-CO- (CH2)r-, -24 - 4 SEP 2 03 00/ 59966 PCT/ 1 BOO 00349 - NR2-(CH2)r -,

- CO- NR2- (CI—|E§@tfﬁITe r\mcgou(l@qzﬁ gantsxt (gfithg -present invention are a

[ i S i, Y D
_0- ECHZ) r NRg@Iéé}@ ()31519'((% gc}d(\@é)r ng 05%'{3)‘50 & o (e rcocy?mz) s-,

wherein r (1) Z@(gha HHL-BEer, .o 0 Zp-cutHsspecoHatdYCH m2 to
12, with tﬁg -I%?r?\?“so that[(; i_EPS 521, (EUSI?D%{;I ally S‘?S%gnd whe)r(el ?IRIQZ

represent s {NRR-QER(CHS)., omer—COaNR%J(CHip- ExarRe{CHb) Al ef sOrEH;)sQEY,
units" S7 and S10 are 1, 2-ethylene, 1, IE)'ropyl ene, 1, 4-butyl ene,

1, 5- pentyl ef%(cﬂz)?r-@r@@'-l ene;:OLCTheH0- }CB(-(Htx)iy‘NBﬁe 1 -O-(Rbi2yt+@ne,
1, 10- decylene 1-undecyl ene, 1,12-dodecyl ene, 3-nethyl 4- but yl ene,
2- oxy- et hyt@H B’M&Cbpyﬂgﬂ% (CH2ok b 0ry | (@ﬁx?perr@ ZeliCH) r-N'}é -

6-oxyhexyl egpa. Zcﬁﬁ‘,’po co-, -CO-NR2-(CHy)y-O-, -CO-NR2-(CHy);-NR2-,
© _CO-NR2-(CH3)-O-CO-, -0-CO-(CHp)-CO-, -0-CO-(CH)-O-,
-0-CO-(CH3)-NRZ-, -0-CO-(CH2)-CO-O-, -0-CO-(CHp)-CO-NR2-,
-0-CO{(CHDrNR2-CO-,  -(CHprO-(CHp)s,  -(CH2)-CO-0-(CHp)s-,
-(CH)-O-CO-(CHz)s~,  «(CHNR2-CO-(CHy)s, -(CH2)-NR2-CO-0-(CHy)s-,

20  ~(CHy)r-O{CHp)-O-,  ~-(CHz)rCO-O-(CHy)s-O-,  ~(CHa)-O-CO-(CHp)s-O-,
~(CH2)-NR2-CO-(CH2)s-O-, ~(CHz)-NR2-CO-O-(CHp)s-O-, -O-(CH2)-O-(CHy)s-,
-O~(CHy);-CO-O-(CHa)s-, -0-(CHp)NR2-CO-(CHp)s-,

' .0-(CH2)-NR2-CO-O-(CHz)s-, " .O-(CH)-CO-O-(CHy);-O-,
-0-(CH2)-0-(CH2)s-C-, | -0-(CH2)r-NR2-C0-(CH2)s-0-,

25  -O-(CHy)yNR2-CO-O-(CHy)s-O-, -CO-0-(CH3)r-O-(CHo)s-

-CO-0-(CH3),-O-(CHj)s-O-, wherein r and s are each an integer from 1 to 20, but
especially from 2 to 12, with the proviso that r + s <21, especially < 15, and wherein

R2 represents hydrogen or lower alkyl.
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heptyl ene, 8-oxyoctyl ene, 9-oxynonyl ene, 10-oxydecyl ene, 11-oxyundecyl ene,
15 | 2- oxydodecyl ene, 2-(oxycarbonyl)ethyl ene, 3-(oxycarbonyl )prop;“lﬁpemm
4- (oxy- carworgsydsgt yl ene, 5- (oxycarbonyl ) pentyl ene, PCT/TBO0/00349

6- (oxycar bonyl ) hexyl ene, 7-(oxycarbonyl) heptyl ene,

8- (oxycar bonyl ) octyl ene, 9-(oxycarbonyl)nonyl ene,

o o 3o AR B U G et e A O e € e Siebi L mbemiiente, 20
4- (car bony| okg3iimnlisieo155-pdtless, NOHEReA: PENIith @A, G 6ayBANYI ORI RLY| ene,

1
7- - (car bonyl oxy) bept yl ene, 8- (carbonyl oxy)octylene, 9-(carbdnyl oxy)onyl ene,
10- (car bonyl b%é’fiﬂ@é%e@ne, 1.1 1-updenyiamay | 0>&y1)2u¢mﬂecy1b1ta;e)e, I :Banéth)plpnmwilﬁene,

oxy) dodecyl en onyl i m.no) et hyl ene, .3-(carbonyl i m no) propyl ene,

4- z)car bongl |ej1n§ rnog% B:,lﬂ}? @@n%’r@?}? PB}S?%‘?ana)e&(.yﬁ%rgﬂC@bepylom 4-butyleneoxy,

6- (car bony| isbing)ehescameny2S 3L Lo 0Q) h } i

8- g car bonyl i rn‘iilgo) oc)%&)?l enrg 9- (%lg?ggﬁﬁaﬁ%hgpg?ﬁongﬁ%ﬁé&%bw’ _5 pentylene

1 0- (car bony|9*yFarbPRIdCy | 4ebietylenecartfargidxgny | 6-hexytene ot Cy begyleAdoxyeabHony | -

I m no) dodecyd ene,. 2-i 'noethylgq&, ?-ininopropylene, 4-1rni nobut yl ene,
5-im no- pert YT EHEICCAORYINE Ke x Y THERETens0X o nihepylpnesrycarbonyh nSdunylesse,

9- i m nononylegftRnviok)- 1 M ne, e 1%-4.0 | eng. 2-. 1. m nododecyl ene,
2-imno 30 car bgﬁyl g’t h;% (Ee}%g,%ﬁ%e-x?’m n%%%?fggénd}?%g%ﬁiéngf he;;ty lenecalr%ony l%xy,
4-irninocar l?omnh}’lbme?'xbnQ;n@ylmbmcarganjdf)B&Joﬂ@{mysbﬁﬂgnyloxy, 10—d§gylenv%xy,

6-1 m no b ene, . 7-i.m nocar bon eptylene, 8-imno -

00/ 59956 %4 g@&%@%ﬁ“’%ﬁ?‘l’% HenvleRscaioaRylpY 1y Fidecyleneoxy, 11-undecylene-

9-i m nocar b@rybdy Lenqq- efBcAARA yi 8¢ -1 m,;Ro
carbonylundecyléﬁ§¥L12-ié%ﬁggg¥bonyP@ggecgﬁg%ggﬂ§??%%%thﬁ?éﬁggﬁ@ngﬂVIene,
2- (3- propy!| E#beRY) eltlh'}ﬂd@melpn@a(l boniloxy, émgpwf)ﬂle?nmﬁeilneonﬁ; gﬂlzlgyigﬁéiﬁiliﬁi-m no-
car bonyl ) et . 2=(3-propyl enei m nocar bgnyl ) et hyl ene, 6-(4-butyl enei m no
5 car bonyl) E&?ﬁ@heﬁpéﬂ%{’gﬂ?}%ﬁ é'?d:ri ﬁigﬁ BEHMOEHPREKY | Eheptyleneimino-

6- (3- pr opy| eaBLAYINOS-oEgTeReIRhdHENHYENO-ARHchBihihb &Ehorb efl%?t%e%gleﬁ 5"

units" $8 and, S9 1 n the context of "the présent Inventron a
1 carbonyl, 11l-undecyleneiminocarbonyl, 12-dodecyleneiminocarbonyl, 2-ethylene-

carbonylimine, 3-propylenecarbonylimino, 4—buty1enecarbonyﬁ1njno, 5-pentylene-

carbonylimino, 6-hexylenecarbonylimine, 7-heptylenecarbonylimino, 8-octylene-

- carbonylimino, 9-nonylenecarbonylimine, 10-decylenecarbonylimino, 11-undecylene-

carbonylimino, 6-(3-propylcneiminocarhony]oxy)hexyleﬁe, 6-(3-propyleneoxy)-

20 hexylene,  6-(3-propylencoxy)hexyleneoxy, 6-(3-propylenciminocarbonyloxy)-

hexyleneoxy, 6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneiminocarbonyl)-

! . hexyloxy, 1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylene-

dioxy, 1,6-hexylenedioxy, 1,7—heptylenedjoxy, 1,8-octylenedioxy, l,9—nony1enedioxy,-
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy and the like.

25 ' , , '

* The radicals K are divalent groups that can be derived from aliphatic, alicyclic or

aromatic diamines by formal removal of the amino groups.

Preferred examples of such aliphatic and alicyclic diamines are:
30 ethylenediamine, 1,3-propylenediarnine, 1,4-butylenediamine, 1,5-pentylenediamine,
1,6-hexylenediamine, 1,7-heptylenediamine, 1,8-octylenediamine, 1,9-nonylene-

diamine, 1,10-decylenediamine, 1,11-undecylenediamine, 1,12-dodecylepediamine,
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strai ght-chain or branched al kyl ene groupi ng, r epr esent ed by - (CH2YSEP oH
also 10 -(CH2)r-0-, -(CH2)rcoO, -(CH2)r-cOO, -(CH2)r-o CO,

_(CH2) r - CONIBEE966 _ ( CHR) r - NR2- OO, - (CH2) r- NR2-, - O- ( CH2) r RCTABRASM9CD) r - |
-0 CO(CH2)r-, -NR2-CO (CH2)r-, -CONR2-(CH2)r-, -NR2-(CH2)r-, .
-0-(CH2)r-C0- 0O, -0-(CH2)r-0CO, -O(CH2)r-CO NR2-, O (CH2) r NR2-,

-0 (CH2) r- @ dialﬁin(o@HZ)yﬂsmﬂRz €' dianNRE-pOGREe; - CO5-@mine-RR2-(rEkdhylcyolg-

-NR2- (CH2) r - NR2

- CO- NR2- ( Cﬂ?‘}‘V)NR@X?MI &g_% e Oqcc:?t@p]@f@zicr%, NF%@ ?&%519&101&861:]@6%2) (o

o060 (o) PRt Rk nd 4 SR gkhe it ine.
CHZ)rOCO(CHZ)s- - (CH2) r- NR2- CO- (CH2) -, - (CH2) rr NR2- CO- 0- (CH2) s-, 20

CHZ)rO(CH CH2) r- CO- O- (CH2) s- O CH2) r- O CO- (CH2) s- O
CH2) f@%mrtmwﬁﬁo arpropi d lgmle)é:g;ca(m(z)s )or -O(&Z)%-SO(CHZ)S-,

%3 : Og&qcé Bbpavc ) W S Al gl B AR, Q417
0- (CH2) r - BR2dieidbehzdld Sactd ,dc:@:yq}e(s@lﬂ)} S-dDafniidbefizoic acid isopropyl ester;

COO(CI—lZ)rO(CI—lZ)s O, wherein r and s are each an integer from1l to 20,
but especidi-metniemedzniline x4, 4pgthycngdangingy | 4.4 "-d1aming-3,3-dimethydiphenylse c aI |

~ 15, d 6 -
SeP 2008 PRSIk 300 T RRTRA RN DG SO Bhor) Sitone/ QAYAIREC T
1, 2- et iyl eﬂﬁ}heﬂyl?: rttapy | eng.diadbinéndphthaledage, 1,35&ﬂmhydl-eﬂ&iamﬂm6blbhm ene,

1, 7- hept yl ene, 8-qctylene, 1,9-nonyl ene, 1, 10-decyl ene, . 1, 11-undecyl ene,
1, 12- dgdgcg;%ﬁ@m@mq@p eihqg, B -g}agﬁgobsnzophenone 44yd1am%mbenzophcnone Y

4,4'-diamino-2,2'-dimethylbibenzyl;  2,2-bis{4-(4-aminophenoxy)phenyl] sulfone;

1 O o 1
I~~~ o
I NN

‘<

1,4-bis(4-aminophenoxy)benzene; 1,3-bis(4-aminophenoxy)benzene;
1,3-bis(3-aminophenoxy)benzene; 2,7-diaminofluorene;  9,9-bis(4-aminophenyl)-
15 fluorene; 4,4'-methylenebis(2-chloroaniline);  4,4-bis(4-aminophenoxy)biphenyl;
2,2',5,5tetrachloro-4,4'-diaminobiphenyl; 2,2'-dichloro-4,4'-diamino-5,5'-dimethoxy-
biphenyl; 3,3'-dimethoxy-4,4'-diaminobiphenyl; 4,4'-(1,4-phenyleneisopropylidene)-
bisaniline; 4,4'-(1,3-phenyleneisopropylidene)bisaniline; 2,2-bis[4-(4-aminophenoxy)-
phenyljpropane;  2,2-bis[3-(4-aminophenoxy)phenyl]hexafluoropropane;  2,2-bis-
20 [3-amino-4-methylphenyl]hexafluoropropane; 2,2-bis(4-aminbphenyl)hexaﬂuoro-
propane; 2,2'-bis[4-(4-amino-2—h'lﬂuoromEthyiphcnoxy)phenyl]hexaﬂuorop'ropane;
4.4"-diamino-2,2"-bis(trifluoromethyl)biphenyl; and  4,4*-bis[(4-amino-2-irifluore-
methyl)phenoxy]-2,3,5,6,2',3',5',6"-octafluorobiphenyl.

25 The divalent, trivalent or tetravalent group J serves essentially as a grouping for
linking the polymer main chain to the side-chain, which comprises the whole of
formula I except M. Two of the valencies in J serve as linkages, indicated in formulae
111 to VI, via $6 to S1© within the main chain. The third and optionally the fourth
valency serves as the linkage to one or two side-chain(s) of the formula I {(formula 1

30 except M). The polymer chain may, however, also comprise building blocks of the
formulae III to VI in which the side-chain of formula I is absent, that is to say where

the group J is merely divalent. The proportion of building blocks of the formulae Il to
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3- propyl eneoxy, 3-propyl eneoxycarbonyl, 2-ethyl enecarbonyl oxy,

4- butyl eneoxy, 5 4-butyl eneoxycarbonyl, 3-propyl enecarbonyl oxy, - 4 SEP 2003
5- pent yl eng@xysodgs pent yl ene- oxycar bonyl , 4-buty|enecarbony¥e¥xmmmmug

6- hexyl eneoxy, 6-hexyl eneoxycarbonyl, 5-pentyl enecarbonyl oxy,

7- heptyl eneoxy, 7-heptyl eneoxycarbonyl, 6-hexyl ene- carbonyl oxy,

8- oct vl . 8- l. | ., 7-hept b ) ) )
o noryt omect e AER A ERRARIE IR sl SEBN RBSE ARG it
10- decy! enesgXlys fok@ulkO-Heait, ¢ QAR 1B&NYin 7990 ?8‘1’%%%?@% BAOYLR°50:94 dld

-undecyl eneoxy, 11-undecyl ene- oxycarbonyl ecar bonyl oxy,
12- dodecy! éngeppecialydlgsrelbpn SRoxH! theatrivelent andittoaval entyrensdathbosmmtaixy
3- propyl enei_m nqocar bonyl - but yl enei m_no- cayhonyl , . )

S bentyl endrhioh tR Bomatie Rk HhaRE oo raBbrl e Fivalept grosRsihitislo
carbonyls Gapaiakt gRRipIWIRGALEARLLA 10 L EABRAL ROV
10-decy|eneiﬁino 5 carbonyl, 11_undg@gﬁékgﬂﬁ$nocg&%%%§€%$nofﬂmibnmﬂa
12- dodecy! émwe pirafomed.-bonyl , 2-et hyl ene- carbonyl i ni no,

3- propyl enecar bonyl i m no, 4-butyl enecarbonyl.im no, 5-pentylene-

car bonyl i m no, 6-hexyl enecarbonylim no, 7-heptyl enecarbonylim no,

8- oct yl eneTheasmsmetivel & Bp Iy M

10- decyl enecaf%onyl ilm' rg)b?)ynil- ung&é@ﬂgﬁ:ﬁﬁg;&? gr@y({l]lq?ﬁor]lwer or a copolymer.

6- ( 3- pr opy Hearvaiver, neqgaefeoititd be p)dopadyhene, 6- ( 3- propyl eneoxy) 20 hexyl ene,
6- ( 3- pr,opyl eneoxy) hexyl eneoxy, 6-(3-propyl enei m nocar bonyl oxy) -

hexerH oxy, 6-(3-propyl enei m nocarbonyl ) hexyl,

6- ( 3- pr opy PRsTBiaBly ACRER Y br (e Thicw G i

pr opyl eneddi oxy, yg 4- but yl enedi oxy#%?%t-)%iegﬁlgwearéie(-?? i ox€¥he &m& chain of

1, 6- hexy| epbefoastive polymise xify formeth dxare linikdowy baaeast ey, side-QmiignWhidhedi oxy,

1, 1 O-decylenedioxy, ,1. 11 -undecyl ened|oxy, 1, 12-dodecyl enedi oxy and the
like. 25 Té%m?’é%ﬁsctﬁfgswﬁfﬂﬁr"i fBW&F%?xﬁPbk}%sg%m%ﬂwﬁﬂ%ge df A RUAYMEIom
al i phat i ¢, wiidhoat GéasC70% of BiORMBhbHethAITER 0% fBiéFBiglglthé V(ﬁ'ig.}'ngz[rrne fifigqam no

groups. Preferred exanples of such aliphatic an icyclic nes are: 30
et hyl edédi tmeneor tvodf theogige-ekmnd. ani ne, 1, 4- but yl enedi ani ne,

1, 5- peptyl enedi am ne, 1, 6-hexyl enedi am ne, 1, 7-heptyl enedi am ne,

1, 8-octyl enedi am ne, 1, 9-nonyl ene- di am ne, 1, 10-decyl enedi am ne,

1, 11- undecpieferebliyahit fivnohed Builliae BIcRO AR B Ride=chéin are each linked to only

one side-chain.

20  The building blocks of the formulae IV, VI and VIII are amic acid groupings or amic
acid ester groupings (i.e. carboxamide;carboxylic acid groupings or carboxamide—
carboxylic acid ester groupings) which on the one hand may occur as a resuit of
incomplete imidisation in the polyimide chain. On the othef hand, polymers that
consist only of building blocks of formulae IV, VI or VIIL that is to say polyamic

25 acids or polyamic acid esters, are important precursors for the preparation of the
polymmides according to the invention and are also included in the present invention.
Of those polymers which contain groups of formulae IV, VI or VIII, preference is
given to those in which G is hydrogen, that is to say those which consist exclusively

of, or contain some, pojyamic acid groups.
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-4 SEP 2003 WO 00/59966 PCT/1B00/ 00349 a, a'-di am no-m Xyl ene, a, a-cﬁsaﬂpms
p- xyl ene, 2,2,4-trimethyl cycl o- pentyl)net hyl am ne
0

1, 2- di am ane, 4,4' -di am nodi cycl ohexyl et hane,  PCTAB00/00349

1, 3- bi s( net hyl am no) cycl ohexane, and 4, 9-di oxadodecane- 1, 12-di amine. 5
Preferred exanpl es of aronmtic di ami nes are: 3, 5- di am nobenzoi ¢ aci d met hyl
ester; 3, 5- AhakeAbbeheryieneadnelugesdpl the spatext o@ﬂ@ -paésani mobwionol ,2-, ddd- obr
dodecyl est ery; acid isopra )

4o et hyl el B G RERRRYf PEk b SRR s Rlea. reference s given

4, 4" - di am ngr B3 3or Hyprichyledt, Mg 8yeciallP td BADhenylene.

3,3 ,5,5 -tetranet hyl benzi di ne; %J4 Hglamnodl%henyl sul fone; 4,4'-diam no
10 di phenyl ether; 1,5-di am nonapht hal ene;

33 diagin ee;‘s%gﬁ%'aoﬁﬂ;‘e“%%h ARG e R opRe e AL residut bikich s
4' - di am ngnsAbaitntbdrat Kb Iyhafogendnstisfindtés, %@vlﬁgﬂh@n@a&rp&ﬁmhk

ul fone; 1, 4-bis(4-am nop eno benzene; 1, 3-bi s(4-am nophenoxy) benzene;
bi s( 3- a#nd Wbptw@h@mwbme 1, grompgiinapindependently be:replaced by -O-, -CO-,

bi s(4- orene; 4, 4' -net hyl enebi s(2-chl oroaniline
bi sg 4- a—ﬁ@&g‘ E%&g})} b'i%f;'L o: -C=C-, 'with the pIYOVISO that (oxygen atoms are not)

3-

9-

4-

g- gl ghl- L‘?g&? 9%@519 éif' T-’IQA'BI%ISH gﬁ'gr’ngp 'oﬁg 1y e)iampgfr' %%Wf ethyl, propyl, isopropyl,

3' - di n@t himxyk, tk.oéut)ﬂi,l sanbunylpiephipinyl, pexﬁymlsoﬁémﬁr Bft%p’dn%ﬂeheigbpeyﬂuﬁdxgpne)
s

2-

2-

ani | i ne; phenyl enei sopr op dene) bi sani |

bi s[ 4- (IZF-P&T’% ﬁ&f}ﬁeﬁg&}g) 6 eh‘?ﬂ?ﬁﬂ} evl, 3 methylpentyl allyl but-3-en-1-yl,

20 L an o b S R i B, o

2, 2-bi s(4- qvmp@ghenﬁp)b;mo@fl batoay, pusdpnmsj sec-butoxy, tert-butoxy, pentyloxy,
2,2' -bis[4-(4- amlno 2- tr fl uorometg henoxy) p ] hexaf | uoroproqane
2 & i am OIS el St AEHIOIphEHUPhSRIREY. * hepyioy, Facless,

4.4 <01 of (4rIeNg: 2 deefokyor Gnasiidhy )BB@eagfs&]y csincthyBefyiony, by o

ct af | uor obi phen I he”di val trivalent or tetr ent
essenti al | ybl&§-a1}@fPJQUpP¢IIj~4f-WIOXy, ndyilotexyimetioodyy rr.tynlopamtmlmﬂtimmy, tooethdxy- :
si de- chai n, | c&n&msg t.he wholeﬁ foromula | ecePt M T\g%of t he
val enci as. | AOPTEh SHORLA R Ay PLOPPHEATRAYD 1TORTIPSFVRAIRRRYL, | Ptoxyrataonyl. v a
S6 to S10 Wséﬂiitdik)ldﬁfbcﬂ?l N seBautoxyddioryll e Riheng! |%(entt*lﬁx

e forrrul a l

val ency serves as the [inkage to one or two S|de chain(s
(formula 1 isopentyloxycarbonyl, cyclopentyloxycarbonyl hexyloxycarbonyl, cyclohexyloxy-

4,
S
1,
9,
4,
2,
2,
3,
bi
2,
2,
[

20 carbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxy-
catbonyl, dodecyloxycarbonyl, 3-methylpentyloxycarbonyl, allyloxycarbonyl,
but-3-enyloxycarbonyl, pent-4-enyloxycarbonyl, cylohexylmethoxycarbonyl, cyclo-
pentylmethoxycarbonyl, acetoxy, ethylcarbonyloxy, propylcarbonyloxy, isopropyl-
carbonyloxy,  butylcarbonyloxy, isobutylcarbonyloxy, sec-butylcarbonyloxy,

25 rert-butylcarbonyloxy, pentylcarbonyloxy, isopentylcarbonyloxy, cyclopentyl-
carbonyloxy, hexylcarbonyloxy, cyclohexylcarbonyloxy, octyicarbonyloxy, nonyl-
carbonyloxy, decylcarbonyloxy,  undecylcarbonyloxy,  dodecylcarbonyloxy,
3-methylpentylcarbonyloxy, but-3-enyloxy, pent-4-enyloxy, acetyl, ethylcarbonyl,
propylcarbonyl, isopropylcarbonyl, butylcarbonyl, isobutylcarbonyl, sec-butyl-

30 carbonyl, pentylcarbonyl, isopentylcarbonyl, cyclohexylcarbonyl, octylcarbonyl,
nonyicarbonyl, decylcarbonyl, undecylcarbonvl, dodecylcarbonyl, methoxyacetoxy,

1-methoxy-2-propoxy, 3-methoxy-1-propoxy, 2-methoxyethoxy, 2-isopropoxyethoxy,
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30 except M. The polynmer chain may, however, also conprise buil di_gg; s&ﬁ;omﬁgs

of the fornulae Il to VIIl in which the side-chain of formula I i
absent, t h&0 0E5%¢ say where the group J is nerely dival entpcthi@ono3as
proportion of building blocks of the fornulae Il to -28 WO 00/59966 - 4
SEP 2003 PCT/1B00/ 00349 VIII in which J is divalent, that is to say in

whi ch t her e Tiathogy-8pessiibnkabl s-psiyder-shai n 4§e{1ﬁ§-ﬁ1-{3§f,”‘“ §‘-§hlo?n%§-}%ﬂfyn, 's

generally less than 75 % but preferably les % an

especi al | y FeRentyneasrbgoyluxy.Of Gtirepyloxyhakent tGapdpyiekyiexsiony QrMupsetdyif hat
contain one.gr two.crossly nkabl e side-chains of the fornula I, the

trival ent gr%ﬁ%%rf’mteﬂﬁfll’ ?’2’2( 'SIJ%E‘OW%hﬁiHQR%‘Eﬁg@CWWCWLeIH,iIHk7e'ﬂd@dﬁC@-nI y
.one crossl i fisakiiRpsi.de2-ehafitoeh r g1 ferre The

phot oacti ve pol yrrg?ll of fornmula ?t&ﬂ%hge%ﬁrg%ﬁg%’%@&gr%a 8%})“&“3}%}’1.)'
However , Swe epivéf ed-(HerfleeroBecyd)etyhol penforofiOp Ay epatiablopust, |wramiorsitingf the
. mononer bui | gll'fr'-\% bl gﬁks farm ng the main chain of photoactive pol ynmer of
formula | aP Feestys BergHarogenyl, b fkorpprenpsy nk Mugrapertylassnriiugesprapesyhol e

of formula b eisRBlopM peg] fernedal I ino which at |east
70% of the nononer Dl?uil?dg_li?m EF%IJSEISO%F g]f"’mg =%g£?%°§°§r‘é’ﬁ QX%EPﬁ B OToPRIPLEY: 15 to
one or two tifludremsthdsy @hditheslikePr ef er abl y t he nononer bui | di ng bl ocks -

carrying a side-chain are each linked to only one side-chain. 20 The
bui | di ng bl ocks of the formulae IV, VI and VIII are ami c acid groupings or

am c  aqipd ThE EmIrOEMHIIS e | de- v Ld _gr.oypi ngs or
car boxam de- car box%ﬁgc’i ‘(gjﬂltea%ttg(re%?%g?éﬁg%g%?%g%Hgflﬁégsoﬁtgm%ﬁﬁ aﬁay
occur as a fedbranched alkylc esrpieBtae sataratibdsatdi wonaturatédgropsy. Possitsle satititugntsOn t he

ot her hand, ; pol rs th cansi st only of building bl ocks of formulae 1V,
VI or VITI ,u{%ﬁuﬁé%i’t%ygég%l"%rﬁn PraLs aouB} aoiyloatiyl a6 velleastagniae, ar e
i mpor tant  peeeid epedy, fitilogdne WYHRRY alttd?bx8f etk NPossible heteroatoms which may

replace catbon atoms include nitrogen, oxygen and sulphur. In the case of nitrogen

15  further substitution is possible with groups such as alkyl, afyl and cycloalkyl.

The term “alkyl” likewise, unless the context requires otherwise, includes straight-
chain and branched alkyl, as well as saturated and unsaturated groups.

20 The term “lower alkyl”, denotes straight-chain and branched saturated hydrocarbon
radicals baving from 1 to 6, preferably from 1 to 3, carbon atoms, such as methyl,

ethyl, propyl or isopropyl and the like.

The term “aromatic” includes carbocylic and heterocyclic groups, either unsubstituted

25  or substituted by one or more groups.

The side-chain polymers according to the invention can be present in the form of
homopolymers as well as in the form of copolymers. The term “copolymers” is to be
understood as meaning especially statistical copolymers.

30
The potymers of formula I are characterised by being readily accessible. The methods

for the production will be known to a person skilled in the art.
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pol yi m des accordi ng to the invention and are also included in the ﬁesent
I nventi on. é&%se pol ymers whi ch contain groups of fornul ae IV E b 2003
VI, prefgpeqq@ given to those in which Gis hydrogen, ApU/a0349, say
t hose which consist exclusively of, or contain sone, pol yam c acid groups.
- 30 WD 00/ 59966 - 4 SEP 2003 PCT/1B00/ 00344 The term phenyl ene" includes
I n the context of the present |nvent|on 1, 2-, - or , 4- phenyl ene t hat

i's unsubsti '&Tﬂé ﬁgl)ﬁ)rgerm@(}bnﬁﬁla WillP lﬂ?ﬁ&z&é %@ﬂﬁacxﬁ'ﬁeﬁé %ﬁ]gnﬁﬁ'eﬁé dHiVeRe &0 1. 3-

or 1, 4-pheny ut espeC|aI y to he’ expression

"cyclic, streptaging- nioaomelomnh,r amibeobraigdfydi mQﬁ‘lrdL]ﬂe Vdfdttﬁﬁmgsto tns difgdrentut ed
or hal ogeno or pol yhal ggeno-substituted, having | to_12 carbon atons and

wher ei n onePTGFesﬁ"’Eﬁ‘ adg oﬁ?p@e rfliEct Rabenaainn 9f pee-feishec mwnppersghere. 0O |
-CO O, t t
di rect I y at t acﬁe@é:?a%%té ot %f ﬁlgl%@%%%}g%&goggl ge)%gﬁ&f of))&)é?cﬁﬂca&aﬂ{ﬁﬁ ‘R{V% "

propyl, i soferatives viith Riticsibnal ipsbiwry | , sec-butyl, tert- butyl pentyl
isopentyl, cycl opentyl, hexyl, cycl ohexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, 3-nethylpentyl, allyl, but-3-en-1-yl, pent-4-en-1-yl,

hex- 5- en- 1'?‘% l}{ngélgpéf{f)\ébgﬂ taﬁ&'ﬁ' lthc H]E)H%)%@%/{sl a’n{lgﬁ% E‘%ﬁ%‘ Ol’gélg W firs lg RPeBQ%éX

i sopr opoxy, 'sec penty

i sopent y| oxsepaaety mﬂtweomwhﬂawbmyonm;sclmwwn benhylmyner@cisyl oxy,
15 nonyl oxy, ~decyl oxy, undecyl oxy, dodecyl oxy, 3- nethélpent¥loxy,_allyloxy,

but - 3- eh§| cSupseqyERiy & ff%vmwg/maewrmmmmq onder digdniwase pf Bt Fadiajion
met hoxy- Ca&bp&w rg% rpQuPX‘Lﬁhcﬁsec &%aaggvs Po&q%?ﬁfnoﬁlg?&%&&lﬁﬁ@é"

but oxycar bony ut oxycar bony ut ox

tert-but oxyd:hermwpaopﬂn; yiahxymﬁnbm«smtnle DIrSiD-p@‘lt—ithl @mymmdomydx,amples of

cycl opentyl o carbon hex carb cycl ohexyl gxy 20 carbon
o%:/t yl gxycar Bgi‘/i %ﬁl@%‘éﬁﬁ%ﬁﬁre %&PWFMPS Shdesyphsaylh éi?é‘éq‘bonyl
dodecyl oxyc&rdamy}so&uﬁpamvﬂgaamé Qa%%rﬂ}gnthﬁéﬁah%mé bﬁﬂaxdnonomers

but - 3- enyl oxycar bonyl pent - 4- enyl oxycar bonyl , “cyl ohexyl net ycar bonyl ,
cycl o- 15 can be polymerised in solution, suspension, emulsion or substance.

In the second process a polymer of formula 1 can also be produced in a
polymer-analogous reaction from a pre-finished functional polymer and a suitable
functionalised photoactive derivative. Many known processes such as, for example,
20 esterification, trans-esterification, amidation or the etherification are suitable for

polymer-analogous reactions.

This polymers have a molecular weight My between 1 000 and 5 000 000, preferably

however between 5 000 and 2 000 000, especially advantageously however between
25 10000 and 1 600 000. |

The preparation of the polyamic acids and polyimides according to the invention is

generally carried out analogously to the methods frequently described in the

polyimide literature, for example Plast. Eng. 36 (1996) (Polyimudes, fundamentals
30 and applications).
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pent yhnet hoxycar bonyl, acet oxy, ethyl carbonyl oxy, propyl carbonyl ox_yg SEP 2003
| sopropyl - carbonyl oxy, butyl carbonyl oxy, isobutyl carbonyl oxy,

sec- but yl caithanmgberxy, 25 tert-butyl carbonyl oxy, pentyl car bory&qu@ﬁmﬂng
i sopent yl car bonyl oxy, cycl opentyl- carbonyl oxy, hexyl carbonyl oxy

cycl ohexyl car bonyl oxy, octyl carbonyl oxy, nonyl - carbonyl oxy,

decyl car bongbosampk)4BE pb
3- met hyl pent yl car t?(l)@nyl o?yﬁe{grg{é?ﬂlgﬁilﬁ%c%g%g%{n}{éqﬁ%%@%{the ghgmic acids

et hyl car boniglcarrigst mpwhwﬂtbmnyh a palapaopyit @agdnmsﬂlverhuémh%rmmolactone

| sobutyl car Y, c- but 30 carbonyl, pentyl carbon i sopentyl carbonyl ,
cycl obexyl c&?@é}m‘ﬁﬁ %‘?‘W f %melpm@p@arqsoww dxmﬁﬁfmm In most

decy! th
5 ot howy |- arbriy s XeE e, ATBL ISR BRimiveoRs s ghatSs WEa 2003

WO 00/ 599660rl%(§fb1h8@@$1.@ﬂﬁe491ﬂ1ydrﬁle|’g@dw 3f it s @éﬁiﬁehwytabﬁs@mexﬁoﬂecm%wmght
4- pent yn- - QXY 5 chl oro- | Bent yn, 4-pentynecarbonyl oxy,

"6- propyl oxyq‘feWI polgmsF.ott s pessidley fasxihat zllmcugrmeaddybn extcessf buar lesethay |,
2,2,2-trifl Hjpenta afI orooct 1H, 1H 7H—dodeca

f1 uor ohe:ot y?fbﬁ(gﬁ%%gﬁrj %%l?%jogt? yqn)e %‘F tw% {PEre H@r?fbt‘?{ 349 a¢Rgpofunctional
2- (per fl uorcoepopnd ib the Hwim of-o Bﬁﬁxfb'ob!?ll @QSEYM)%:KHH ydriBE o it RhOR: {ix‘ﬁpﬂ a

per fl uorobutyl, perfluoroheptyl pertl uorooctyl, perfluoronony

| -f 1 uor opr JpepgAmIgeE. fﬁ’iﬂ@ﬂé??éﬁtsyﬂbmymfznﬁﬂlm opnpEds are malhcdacﬁcﬂ echydpidepoxy,

3-fl uor gp r pOXy 3-trifluoropr
trifl uor o ?ﬁ%ﬁf ag}]dg hdhﬁg’kaglﬂmf HS ?dé EISPGUGR P RS égesferlah]é( & dnt ext
requires otthapwaaﬁeofmémdﬁso@vc_al ght-chain and branched al kyl, as well as

saturated and unsaturated groups. Possible substituents include al kyl,
aryl (thus giving an araliphatic group) and cycloal kyl, as well as am no,

cyano, epo n| t o Possi bI e het ero tons which
may repl a)é%ﬁ cﬁg%g%%gt%ﬂn}égl i( f?%g %25(%)1 ¥4 Pp IsaTe I"r\‘ttbbie case
of * ni t r ogeheatire, fihattih ey s@w;s&dﬂdaﬁdaﬁﬂn atPRERival 6f waieb ogbglbﬂ%r%'ﬁéls@l%nal kyl,
aryl and cycl gal kyl.. The term "al kyl" |ikew se, unless the context requires

ot her wi e, TFastiony ddthsreagennt Whem samednentoparabhthermilky | the dmidisdtionast the
saturat ed PR abS aLiHE ALRA af¥ Y BSmplete, that is to say the resulting polyimides may still

contain proportions of polyamic acid. The imidisation reactions 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

20  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, trifluoroacetic acid anhydride, and

- tertiary amines, such as triethylamine, trimethylamine, tributylamine, pyridine,
N,N-dimethylaniline, Jutidine, collidine etc.. The amount of reagents used in that case

25  1s preferably at least two equivalents of amine and four equivalents of acid anhydride

per equivalent of polyamic acid to be condensed.
The imidisation reaction can be carried out before or alternatively only after applica-

tion to a support. The latter variant is preferred especially when the polyimide in

30 question has poor solubility in the customary solvents.
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20 The term "l ower alkyl", denotes straight-chain and branched sat.q'rg{tgem}
hydr ocar bgn rard?igqcals having from1l to 6, preferably from1l to 3, carbon

at oms, sulr? ¥ hyl, ethyl, propyl or isopropyl and the FGWBOOEYIAS  or m
"aromatic". includes carbocylic and heterocyclic groups, either
unsubstituted 25 or substituted by one or nore groups. The side-chain

pol yners addsrRfRcoa¢ife and e mobimndss plethsr pisesnt inventipe lagram itrinsic
honopol yne ' f f, C T r Mhe GO yhers" is
to be undé’?ssctg‘%%\ﬁgégeﬁgyn@ngg gpogrcgg IIQ gféa%(’é’s |°2%Pm %%éﬁ’y%? ??@%U e

pol ymer s oHefr@ﬁ,rmbmhnaibedsabﬁﬁaﬁ-%me RJeftImirRa By eRGGHESS bdtifon The
nmet hods for the production wl e knO\X/ﬁ@to a peI’SO(r‘]nyki lled in the art.

-31 WD 00/ seseming SER!PN6Ein PECHhtBOMki0833:190.Figd O0ahlyfieriss oiscdsityranl3d® °C with
acrylate, nethacrylate and styrene derivative as repeating nononmer unit,
can be Sref:}élﬂ’gzﬁﬁ"%ﬂb&‘ AROTHIoRE a5 UVHY to two different processes. In
addition to the direct polynerisation of pre-finished nononers there 5

exi sts the possibility of polyner-anal ogous reaction of reactive

phot oact i v&he dembenadf mesomert buifdingblooksafrorp avhicteths polyater ich&ins htodeding to

pol ymeri sati on, the nononers adnd the canpnoners are firstly prepared
separ at el yHe BHEHHND 376 HihaRisad cagnyan &fthin a wide raegeliiis BensralbhBoBd Iners i s

10 subsequephd YuldReiafd flok 8td@gner known per se under the influence of W
radi ation or ’hgat p%rfagg tD e action of radical or ionic catalysts.

Pot assitllm per oxodi sul fate, di benzoyl peroxi de, azobi sisobutyronitrile or
s of radical initiators. lonig catalysts

di-tert byirﬁl Ee{ oxi de ar ﬁ exgﬁrrplﬁg . % (
are al kal i -8F gBRYPCofSEUAEE dacHPGs IHTBROE | 12K GAntapy 1y SEBYi #m or
Lew s aci dg;1dconniBE onfolhds amtd ehdxftorthimhth crbS@infRRORRNE fokfufBe be

polynerised in solution, suspension, emulsion or substance. In the. second
process a paprgwag the adbesien af thepolysies do Besupsteadel dstmipie dor silane adhesion

promoters were described in the literature, for example Plast. Eng. 36 (1996)
15 (Polyimides, fundamentals and applications). The above epoxy-containing
crosslinking agent preferably includes 4,4‘-methylencbis(NJV-diglycidylanilinc),
trimethylolpropane  triglycidyl  ether, benzene-1,2,4,5-tetracarboxylic  acid
1,2:4,5-N,N'-diglycidyldiimide, polyethylene glycol diglycidyl ether, N, N-diglycidyl-
cyclohexylamine and the like. o
20
The polymer according to the invention may contain additives such a photosensitiser,
a photoradical generator and/or a cationic photoinitiator. Example for such additives
were  2,2-dimethoxyphenylethanone, mixture of diphenylmethanone and
N, N-dimethylbenzenamine or ethyl 4-(dimethylamino)benzoate, xanthone,
25 thioxanthone, IRGACURE™ 184, 369, 500, 651 and 907 (Ciba), Michler’s ketone,
triaryl sulfonium salt and the like.

The polymers according to the invention may be used as a single polymer or as
mixture with other polymers, oligomers, monomers, photoactive polymers,

30 photoactive oligomers and/or photoactive monomers. Thus the properties of the layer

may be modified to give what s sought. For example, an induced pretilt angles, good




pol ymer - anal ogous reaction froma pre-finished functional polyner and a
suitable functionalised photoactive derivative. Many known proceds8i Hlkh
as, for exagplga;see esterification, trans-esterification, amdation or the
etherification are suitable for pol yner-anal ogous reacti ons PCFABYAY ner s
have a nol ecul ar wei ght MV between 1 000 and 5 000 000, preferably however

between 5 0 d_ 2.000, 000, .especjally advantageously however between 25
10 000 and %9’6'8‘86 B’GB‘.“ETH&%p‘FCé‘ﬁﬁg Bp|Bne Frtio ﬁépﬁ@gydﬁmgnagiW%frﬂlc.pnhybm des
accordi ng t@bidiged Nvention is generally carried out anal ogously to the
met hods frequently described in the polyimde literature, for exanple
Plast. Eng. 36 (1996) (Polyimdes, fundanentals 30 and applications). - 4

SEP 2003 00/ ?9966 PCTI | BOO' 00349 For exampl e, the pol ycondensation
reaction for  FHROLPRISEFRIABIE tofthe praveptipy san cheachedapplied te arsupgutt and, after

solutionsin anrofi G - Ihc solvent, suc y- but yrol act one

N, N- di metshyIag}(,:gfti‘]J éﬁﬁr'a&g? S%{prrelp%?%grbrecﬁqc&%ﬁ@“ SFOSK‘@(GS'%&’H#P%?W@&@?@M nost
cases equi npblarisedviight, shaf ist faesadi By Ry ElohA8L t A : 4.1 hat
is to say 5 one am.no group er@a%ygri de S?ﬁ]o&glhﬁ gildt@rqhgﬁéggsoﬁtraggﬁgéhé
stabilise tﬂléc’tﬁfﬂaé’&ﬂ HTOURB| dkare being hebiauiedredepending supons shél dirdedon t bt

pur pose to af: ex a_kess-.than- -stoichionetric ampunt of one of
the two con%%ﬁg%hs‘:)%o&e@% 1%’& rgé ‘ﬁ’&ﬁdf’uﬁd’cf?%ﬁa direplagnoph anenationeand pitsf o

di car boxy! i ange iofl titecfop HgtaMcryelss at iafe biGHE M Bfitadt with Wgﬁ%oﬁgﬁr%' es of

such rmngfunct i onal conpounds_are nual efic acid anhydride, aci d
anhydri d8, EnsPtiadlysslecive pradiatien of daswleaulas nnisy accardintb the Bivedtdy iyisat a

t t - The. cycl.i sati f the polyamc acids t
form the. palerBstol 18y ) Spleind REicht O o Stindilods digped maprovdedy by

condensat i odefisietiharrgtsroy allt, oAt VRt Qimé Rinky 1Rt 191%(‘Snt“'nltﬂf'jnd1'32@1t E@@r&&cl&@%t h@ns
wth reagercls;tt%gl.V\hen carried out purely thermally, the imdisation of the

pol yam c a 15ed tythe gyqlagddidenpl ete, that is to say the resulting
polyimdes may still contain proportions of polyam c acid. The imdisation
reactions are generally carried

15 The present invention therefore relates also to the use of the polymers according to the

invention as orientation layers for liquid crystals, and to their use in optical

constn_lctional elements,.especially in the production of hybrid layer elements.

Such orientation layers can be produced, for example, by first preparing a solution of
20 the resulting polymer material, which is applied to a support, which is optionally
coated with an electrode (for example a glass plate coated with indium—tin oxide
(ITO)), in a spin-coating apparatus, so that homogeneous layers of 0.05 to 50 um
thickness are produced. Then, or optionally after prior imidisation, the regions to be
oriented can be irradiated, for example, with a high-pressure mercury vapour lamp, a
25  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 dimerisation
can also be carried out, however, by irradiation of the homogeneous layer using filters

that, for example, allow only the radiation suitable for the crosslinking reaction to
30 pass through. '

Further aspects of the present invention are:
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out at a tenperature of frome60 to 250 C, but preferably at |ess tHRBEP2RHB
C. In order to achieve imdisation at rather |ower tenperatures there are
addi ti onal WP M58 into 20 the reaction mxture reagents tRSTABYEII4t at e
the renoval of water. Such reagents are, for exanple, m xtures consisting
of acid anhydrides, such as acetic acid anhydride, propionic acid
anhydride, phthalic acid anhydride trifluoroacetic aci d anhydride and

byt i e, R, KRBty s brogle T B, B X PR G, BTN o
reagents used ché}aétaﬁgedqﬁfﬂ@atz& biSeriPAtRInSR 3 dbniling RAPhers o c&fiNga ferhfa Of

am ne and four equivalents of acid anhydride per ‘equival ent of polyamc
acid to be cobdwdsed. The inidisation reactl on can be carried out before or

alternatjvely only after i,ca t|o upport Thelatte IS
ot ef er r et SURLBE i BONER R BRI Grmilel tn S GRRTBitioRn e nsBrEE s b 1ty
in the CUStOwﬁirﬁcr&‘éh\bﬁﬂ&aﬁcle%nﬁ%ﬁ%ﬁﬁ Ia Asﬁgmaoos PCTI | BOO 00349 The

pol yanm ¢ acids and thé polyimdes of the present invention has an intrinsic

Vi scosity preferably in range of 0 05 to 10 dL/g, rmre preferably 0.05 to 5
dUg. Herei elntr|n5| VISC rel/ rm'ned

; =1n
oy ireanun t e PUBRER, By Aeogmds, Yitn Jicinybntn, bre; Husiihedd, PeWPF%E“?t@r'm%Bft

9/ 100 M f gpnbdh \E:.Saﬁﬂ)‘léstﬁmﬁEF3 esﬁeﬁé%a%rﬁd‘ b giafife, &
sol vent. The nunber of nononer buil ding bl ock8 trom vvh| ch the pol yner

chai ns Hrceighifigs the crydmaﬂlmmpmblmmgﬁﬁmmatﬂeﬁﬁus pHasansiyaifigs Wiet lootropic Wi de
range. It is generally from2 to 2000, but especially from3 to, 200. 10
The pol ynmePhase®idq Fighifiss RaVmpsrnt 1eapAting,Pmes it @iervoae@ﬁrt Reletivemolcular

si | ane-con ﬁgﬁﬁ t IAG5 for .
further |%%€%&§%&%ﬂﬁgm of t gﬁf)bgll‘?ir{gllrn tgﬁgﬂnggt@bate aﬁearrp e for
si | ane adhéRHPas sqlvanrwtitimolystyrensdstastardbed in the literature, for exanple

Plast. Eng. 36 (1996) 15 (Polyi m des, fundamentals and applications). The
above epoxy-contai ni ng

15 Example 1

Poly-[1-[11-[5-[4-[(E)-2-methoxycarbonylvinyl]benzoyloxy}-2-(4-propylbenzoyl-
oxy)benzoyloxylundecyloxycarbonyl]-1-methylethylene]

O\/\/\/\/\/\/O | o
O _ .
: P -

A mixture of 0.89 g (1.22 mmol) (E)-5-[4-(2-methoxycarbonylvinyl)benzoyloxy]-
-2-(4-propylbenzoyloxy)benzoic acid 11—(2-methylacwloy]oxy)undecy] ester and 2.0
mg (0.012 mmol) a.a'-azoisobutyronitrile (AIBN) in 2.45 ml dry terrahydrofuran
25 (THF) was degassed in a sealable tube. The tube was then sealed under argon and

stirred at 60 °C for 17 h. The polymer was diluted with 2.5 ml THF, precipitated into
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crosslinking agent preferably includes

4, 4' - met hyl enebi s(N) N-di gl yci dyl aniline), trinethylol propane t&i{gtpPciily!
et her, benZ¥QdWEI®E4, 5-t etracarboxylic acid PCT/IBO0/00349
1,2:4,5-N, N -diglycidyldiimde, polyethylene glycol diglycidyl ether,

N, N-di gl yci dyl - cycl ohexyl am ne and the |ike. 20 The pol ymer according to
t he i nventi df0mayl calpdthiin eglei t byes o} itis a._ . .
phot or adi cal. gener at or }(:md/or a cat icggfége%h% n?’?@#‘%r.%gaﬁﬁr@mlﬁﬁmc&uch
additives R 2IHF{i fd0homlphemtd et Hhome] nhathuna Ofto di yierny lomgt hanone

and N, N-di ayl be nay1tne hyl 4-(di net hyl am no) benzoate, xanthone,
25 t hi oxant on%’,y I R@&m@gﬂf ﬁ&éjmﬁw&yc%ﬁnﬂﬁwmm@m}?-(MPCd!p}é-r' s
ketone, 1t r baiizdylauiednbysxHahdecoidd ke rs according to the
i nvention nma wlgqe:ﬁisyf_be__c__i_ g_swa 3§i nglﬁg?pﬁ%%_]ofmggm%ﬂ%gﬁ Ri tahg‘ﬁdgespgd’

pol yner s5 oMigoiters 104paieiss; THRAIOET il s @Iy B30 phot oact i ve
oligomers and/ or photoactive nononers. Thus the properties of the |ayer

may be nodified to give what is sought. For exanple, an induced pretilt
angl es, googh - 34 4, SEP 2003 \/\é) 00/.59966 PCT/ | B00/ 00349 surface wetting,

hi gh vol tagghﬁo?Ed)l% ¢ f}; eﬁ’,""é{"% %UCY?W&?J% PX¥g2-édrerapyihensoyless)bengoic

obt ai ned. Tixdd ok aBéthyiaESRIVIIXISuridRey1N8rel DY 44 en be applied to a
support and, after 5 %ﬁfﬁi glgjdi sati%% step %nn%slc%nlggq%&etg}%(%aﬁfg%fﬁem

cr ossl i nked?¥59T{aneawiththefollapving proosstard:y pol ari sed 1ight, that is to say by
cycl oadgption of their side-chains containing the photoreactive group,

t here bei ng obtai ned, depending upon the direction of polarisation of the
light radiated in, a pref@uedafiox$tiing i i and of the angle
of tilt for liquid crystals that g?e boug ta‘lggtlﬁ(;&égfn%sg%t with the
orientation layer. 10 By spatially selective irradiation of the nolecul ar
units according to the invengjpn it is hence possible for very specific
regions of a surface to be all ned/and\rovi ded with a

\ O

o—

15 10.0 g (66.6 mmol) 4—carquybenié]dchyde were dissolved in 100 ml toluene and
23.6 g (69.9 mmol) [(methoxycarbpnyl)meﬂ'xyl]triphcnylphosphorane were added.
The reaction was sﬁghtly exothermic. The thick suspension was diluted with 50 ml]
toluene. After 18 h at room temperature the product was collected by filtration and
was digest in 100 ml isoprqpyl alcphol at reflux temﬁcrature for 1 hour. Thé solid was

* 20 then filtered off at 0 °C, dried overnight at 45 °C under vacuum, resultirig in 8.9 g

(65%) (E)-4-carboxyl cinnamic acid mcthyl ester as white powder.

2-Methylacrylic acid 11-bromoundecy] ester

' 8]
25

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 dichloro-
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defined angle of tilt. At the sane tinme the orientation |ayer so produced
is also I)ised by the cycloaddition. 15 The present invention=4 SEP 2003
thereforei&&%%@gal so to the use of the pol yners accordi ngPFy"f"Iq’@wﬁgs
invention as orientation layers for liquid crystals, and to their use in
optical construc 'oncgl .el ements, especially i n-t he production of hybrid

| ayer el emBfthaneslihe,soiptien was sehsequspdy coplsd 1o 8 &%miigem,a splgtionrfilpf € by
first prepasifng | ity : ulgki n ol yner terial, ichis
appl i ed to?%i'gu%%noorﬁf,d{\g\#ﬁsc&h&ﬁlscag%g Pgﬁ%ﬁr ﬁ§ g%a dab\cnhjil%oﬂﬁtﬂgl?eec‘}’a}soag or
exanpl e a gtopsdselimtie cariceof M ifimitadatu®C i Therdablfon Whd owed 1 varm to

Spi n-coati ng apparatus, so that honbgeneous |ayers of 0.05 to 50 pm

t hi ckness 191 FFORATEHEE. StHed forold benrs andifiligresk The fdiraterwas rdodéentrated byt he

regionszto e ' diat ed exampl e, .w a .
hi gh- pr 2ss a\?ﬁ?o%agi;oé U%leo\?%agggrra P@%‘?‘%ée“é 5%h Lﬂi P gﬁfa &FF%1%{°2@3° RPdedser |
usi ng a pol2BigyO8.4at)R-nrtliydnallid/acdd MSlorh@indet@akieNd 1 mages of structures.
The irradiation time is dependent upon the output of the individual |anps
and can vary froma few seconds to several hours. The dinerisation can
al so be carried outy, ¢ Pr Lathon of th ommgeneous | ayer using
filters that, forhéi%%@%?%&)co%ﬁﬁghf{%’r‘?e&gylgﬂyi?ﬁg%t%éﬁ’re for the
crosslinking reaction to 30 pass through. Further aspects of the present
invention are: -35 - 4 SEP 2003 WO 00/ 59966 PCT/1B00/ 00349 a) Optical or
el ectro-optical devicesPha® ng at | east one orientatijpn |ayer,
characterised in that 2 ¥ aj t & mers according to
formula 1; and 5 b) of ﬁol ynmer accordi ng formf?a lif in the construction
of unstructured and ctured optical elements and multi-|ayer systens. :
The polyners in accordahce with the invention are illustrated in nore
det ai | l%y the follow n%f"ExarrpI es. In the Exanples hereinafter Tg signifies
the glass tenperature, C 10 signifies the crystalline phase, N signifies
the nematic phase | signifies the isotropic

8.46 g (54.9 mmol) 2,5-dihydroxybenzoic acid was suspended in 55 ml acetonitrile.

8.24 ml (54.9 mmol) 1,8-diazabicyciof5.4.0]Jundec-7-ene(1,5-5) (DBU) were added

dropwise in the course of 10 minutes. The reaction temperature rise to 40 °C. 19.3 g
15 (60.4 mmol) 2-methyl-acrylic acid 11-bromo-undecyl ester were added by room
temperature and the mixture was then heated at reflux temperature for 17.5 hours. The
reaction mixture was cooled and then partifion_ed between diethyl ether and water; the
organic phase was washed with water, with IN sulfuric acid and again wi.th water,
dried over sodium sulfate, filtered and concentrated by rotary evaporation. The
20 residue was recrystallised, first form a mixture of ethyl acetate (17 ml) and hexane
(100 ml) and again form a mixture of zerr-butyl methyl ether (50 ml} and hexane (100
ml) to yield 17.1 g (79%} 2,5-dihydroxybenzoic acid 11-(2-methylacryloyloxy) ester

as white crystals.
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phase and p signifies the nunber of repeating units in the polyner.

Rel ati ve nol ecul ar weights were determ ned by gel perneation - 4 SEP 2003
chr omat ogr 3AYUFEC) at 35 C using THE as sol vent with pol yRITymBe0A®345
standard. 15 Exanple 1 Poly-[I-[I I -[5-[4-[(E)-2-nmeth

oxycar bonyl vi nyl ] benzoyl oxy] - 2- (4- pr opyl benzoyl - oxy) benzoyl oxy] and
‘ecyl oxycar bonyi [E}-Z_—Hyth’bhylsqm(w-mﬂheky@rBBn{lviiinHﬁ@y‘lﬁxyﬂaéﬁgoiQ aki- 22 mol )
i(E)-5-[4-(2-nmet hoxycarbonyl vi nyl ) benzoyl oxy '

" - 2-(4- propyl benzoyl oxy) benZdr@-methylacryloyloxz)undesyirestesy| oxy) undecyl ester
and 2.0 ng (0.012 mol ) a.a'-azoisobutyronitrile (AIBN) in 2.45 m dry
tetrahydrofuran 25 (THF) was degassed in a seal able tube. The tube was then
seal ed under argon and gH T ried at 60 C for 17 h. The pol gner was dil uted
with 2.5 m THF, precipitlated into -36 WO 00! 59966 - 4 SEF[ 2003

PCT/ 1 BOO/ 00349 500 ni ey e oiN-€c . e™p r was
reprecipitated fromT .0mM) into 750 m nethanol to yijeld 0.71 g
(809 poly-[ 1-]
11-[5-[4-[ (E) - 2- met hoxycar bonyl vi nyl ] benzoyl oxy] - 2- (4- pr opyl -
benzoyl oxy) benzoyl o @ecyl oxycar bonyl]- 1-nethyl ethylene] as a hard
solid; M1, 7 4 x 104 ¢dl': h 59, Tg 4.9 5 Ccl.p (N1).127.3" C The
(E)-5-[4-(2-met hoxycaghbanyl vi nyl ) benzoyl oxy] - 2- (4- propyl benzoyl oxy) benzoi c
i

acid I 1-(2-nethyl ac | oxy) undecyl ester used as starting material was
prepared in accordafrk ith the follow ng procedure: 10 (E)-4-Carboxyl

4.76 g (12.1 mmol) 2,5-dihydroxybenzoic acid 11-(2-ﬁethylacryloyloxy)ester, 250g

(12.1 mmol) (E)-4-carboxyl cirmamic acid m'ethyl ester and 0.37 g (3.0 mmol)

_ 4-dimethylaminopyridine were dissolved in 30 ml of dichloromethane. A sﬁspcnsion

of 232 (121 mmol) N-(3-dimethylaminopropyl)}-N'ethylcarbodiimide

10 hydrdch;loride and 25 ml djchlorpméthahc were added dro;.)wise,.in the course of 1

‘hour. After 1.5 hour at room temperature the reﬁction mixture was partitioned

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

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

Chromatography of the residue on 240 g silica gel using cyclohexane : ethyl acetate

15 9:1 yielded 6.1 g (87%) (E)-2~hydroxy—5—[4—(2-methoxycarbonylvinyl)bcnzoyloxy]—
benzoic acid 1 1-(2-methylacryloyloxy)-undecy! ester as white powder, m.p. =51 °C.
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23.6 g (69.9 mmol) [(nethoxycarbonyl)nethyl]triphenyl phosphorane. yggp 2003
added. T r on was slightly exotherm c. The thick suspensi on was
i R @55k

di | ut ed toluene. After 18 h at room tenperat ur ePEHEBBOEHACct was
coll ected by fil tration and was digest in 100 m isopropyl alcohol at .
reflexterrperaturefor hour. The solid was 20 then filtered off at 0 C,

dried over n{Ehf-14:( Zige@%M%’lbﬂvh’dmﬂibBﬂgsmlﬂ’i}ﬂd%pr(@yﬂ)egzoy(l@ai)@enzmc

(E) - 4-carboxyl cinnamc er. 2-Methylacrylic
aci d 11- br omoundecyl est%ﬁéi%ﬂ%&hd {Oﬁﬁ’ﬁ?rﬁ‘,\nﬁdteﬁlaﬁ Sno- | - undecanol, 7.2
g (84.1 mml) nethacrylic acid and 1 03 g (8.4 mol)

4- di met hyl am nopyri di ne wer e dissolved in 157 m dichloro 37 WO 00/ 59966
PCT/ | BOO/ 00349 4 SEP 2003 et hane. The sol ution was subsequently cooled to
0 C and then a sol ution of ' ' i
80 m di chl or onet hane was ®ad

C. The reaction was allowed to
hours and filtered. The filtrate was conce ated by 5 evaporation.
| using toluene yielded

Chromat ogr aphy of th¢ residue on 170 g silica.gg
19.3 g (98.4% 2-ne I | Mndecyl ester.
2, 5-Di hydroxybenzoic agid 11-(2-nmethyl acryl oyI oxy) ester 10 OH 8.46 g (54.9

rrm)l) 2, 5-di hydr oxyben%oi ¢ acid was suspended in 55 m acetonitrile. 8.24
m (54.9 mol) 1, 8-diazabicycl o[ 5. 4. 0] undec-7-ene(1,5-5) (DBU) were added
dropwi sé in the course of 10 m nutes. The reaction tenperature rise to 40

T. 19.3 g 19 g@ma rﬁimiel))(E&m@dMyﬁ-ﬁm metRsychrldmWiRReHp\aSN b @SbRr  Wer e
added by roaom nperature and the m xture was then heated "at refl ux

t enper at ur é‘“fiér JQ_WnSﬂlM@Gﬂgoylﬁﬁé“nﬁeéahqste@rﬂ A g (24 mvpe) 4 ooomdbenneic abidn ,
partitioneg,p 653\'\%?% @49 Bhoif tng ﬁﬁgm}ggéf%ndlﬁ Swerd ragﬁso'lvcdp 23§ Wps,ashed

with water, sulfurlc acl % n' Rt
dichloromethane. A suspension of 0.43g (2.24 mmol) N-(3-dimethylaminopropyl)-

10 *-ethylcarbodiimide hydrochloride and 10 ml dichloromethane were added dropwise
in the course of 45 minutes. After 65 hour at room temperature the reaction mixture
was partitioned between dichloromethane and water; the organic phase was washed

‘repeatedly with water, dried over sodinm sulfate, filtered and concentrated by rotary

evaporation.. Chromatography of the residue on 120 g silica gel using cyclohexane :

15  ethyl acetate 4:1 and subsequent crystallisation form 50 ml isopropyl alcohol yielded
0.99 g (79%) (E)—S-[4-(2-mcthoxycarbonylv1'ny1)benzoyloxy] 2- (4-propylbenzoyl-

20 The following compounds were prepared in an analogous manner;

— Poly[1-[11-[5-[4-[(E)-2-methoxycarbonylvinyl]benzoyloxy]-2-(4-pentyl-
benzoyloxy)benzoyloxylundecyloxycarbonyl]-1-methylethylene], M, =

6.9 x 104, pdi = 5.08, Tg = 45.9 °C, el piN/ 127.3 2c%
25 — . Poly[1-[11-[5-[4-[(E)-2-methoxycarbonyl-vinyl]-benzoyloxy]-2-(4-heptyl-
benzoyloxy)benzoyloxy]-undecyloxycarbonyl}-1-methylethylene), My =

1.00 x 103, pdi = 7.04, Tg = 41.7 °C, cl.p. (N]I) 1236°C
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dried over sodiumsulfate, filtered and concentrated by rotary ‘eyggg!,gmgon.
The 20 residue was recrystallised, first forma mxture of ethyl

(17 M) and"P8wdt966 (100 M) and again forma mxture of tergctsoybozget hyl
ether (50 m) and hexane (100 m) to yield 17.1 g (79%

2, 5-di hydr oxybenzoi ¢ acid 11-(2-nethyl acryl oyl oxy) ester as white
crystals. WS-00/ PeB§6-[1145 QO thethidsd kM VIRATHN2 . .

(E) - 2- Hydr oxy- 5-[ 4- (Z[W?hﬂgf—;[/{(%r bonyl \Q/?-nyl) e‘%gz)}qoyl oxglljl%xey Z%ﬁ%proglc(:yclo

11- ( 2- met hyl acry B’WBXWJM%W Oéﬂmecl‘ﬁo&}'@@b@ﬂhﬂmtmhy}ene],

2, 5-di hyd b yl t 50 12.1
ol ) (é)rZXZare%%'yf??fﬁﬂ vl S48 ‘fﬁ stcéﬁxé%és 3G 3. 0 m("ml)
4-di met hyl armi nOple’fi’I‘ 1"[?' 5“@%?31%8hgx%’%m'bony vznnl]bgr];zo(yj/ ony 8 (c? g}ac}pgﬁne A

suspenS| on

N- ( 3- di nt hyl ami bamghy&)&&oﬁbhﬂb&@r&?@mdﬁyqﬂel ﬁgt}gx%ﬂggﬂorl dgpand 25 nil

di chl or onet hane were aqded ropw se in our. ter 1.5

"hour at room tenbé?a‘tmd?‘ilﬁ%96e5£’f52o??(]ﬂ:b<11w/é3‘"'" S05%t i ti oned between
di chl th h d t edl th
i il or ot hane Bi ka8 LBl S RO RS, s el f £hesLed Y v
evapor ati on. Chbmylegymhyofqé,x ﬂ.g{chg@bg 639]; g@w&?yic}l&a geMnum ng

cycl ohexane : et hi cetate 1 yiel'ded
(E) - 2- hydr oxy- 5- }-47 g2 07endick $EaFgoayioCi el (4 ﬂﬁﬁ;@@)@y] benzoic acid

1120 npg huLact byl s ) sl Solel A i RS oy T e propi- © 4 S
(E) - 5- [ 4- ( 2- Vet HeexyesloRpbihadylosty)RaRE Miﬁ%ifb%hy 1( et RARIARNZONRXY )=
B s ey

benzoic acid 11- $21r6§th I;giytlroySIz;ogx und lec
X = g= ° ;—J a’;}'.{,_,_“.

DL SN

Example 2
15

Poly-[1-]1 1-[2-[4—pentylbenzoyloxy]-s-[ﬁ—[2-meth0xy-4-(meth oxycarbonylvinyl)-
phepnoxyjoxyhexyl] benzoyloxy]undecyloxycarbon_y]}-l-methyleth_ylene]

w p"ﬂ_/—\_b_/_«_
p

20  Preparation was carried out analogously to Example 1 using 1.0 g (1.17 mmol)
(E)-2~[4-penty]bcnzoy]oxy]-5-[6-[2-methoxy-4-(mcthoxycarbony]vinyl)phenoxy]oxy-
hexyliberzoic acid 11-(2-methylacryloyloxyjundecyl ester yielding 0.84 g
(84 %) poly-[l-[l1—[2-[4-pentylbehzoy10xy]-5—[6-[2—methoxy—4—(methoxycarbonyl-
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1.0 g (1.72 nmmol)
(E)-2- hydr%ﬁn?s;s;'[)&' (2- met hoxycar bonyl vi nyl ) benzoyl oxy] benzoi_c
C

2o h SEP 2003
11- ( 2- net hyl-a Oyl oxy)undecyl ester, 0.37 g (2.24 mol) 4XT4800WéHz0i c
acid and 58 ng (0.47 mmol) 4-di net hyl am nopyridine were dissolved in 20 nm

of dichl oragnet hane. _A suspension of 0. 433@( 2. 24 mol) :
N ( 3- di met HpRYiRhsBp¥ OpYYhexyibepzorionyjuodedybutivicanbdaylhy emetb ik thuyiede] amnisard 0

nour at roRTRoMBer 22 ar e L T RAbe T & L. (G S G4 oned bet ween

di chl oronet hane and water; the organic phase was washed repeatedly with
water, dried over sodiumsulfate, filtered and concentrated by rotary
evapor at i orTheChr omat(@yR@Enfbénaeylof§lHEs [ Rincldhydt-Ghéth6:8/ c8®on Wiy -

cycl ohexane 15 ethyl acetate 4:1 and subsequent crystallisSation form50 n
i sopropyl @heaowloxyhexpidenzoicogeid (I19@methylacryloyloxy)undecyl ester used as

(BE)-5-[4-(24 C | vi nyl.) benzoyl oxyl - 2- (4- pr.opyl benzoyl -
oxy) benzoi (2:s t{ﬁ%%ﬁ%{e%&%%iﬂ Wy Fra% t”i ?%?F%? %%éﬁ?&?@g’t‘%é) }Xrggctﬂgm:t e powder,
mp. ( 86.8Ccl.p (N1),102.8 C. 20 The foll owi ng conmpounds were prepared
in an anal ogous manner: 25 Poly[ 1-[I
1-[ 5- [ 4- [ (E) - 2- met hoxifd=A-Hydyexp-hyadthexycoy aonigjacit nétlyd eterd -
benzoyl oxy) benzoyl oxy] undecyl oxycar bonyl ] - 1- net hyl et hyl ene), Mh 6 .9 x ]
04, pdi =5.08, Tg =45.9 C, cl.p; (N1) 1:27.:3 C Poly[ 1-]
11-[5-[4-[ (E) - 2- net hoxycar bonyl - vi nyl ] - benzoyl oxy] - 2- (4- hept yl -
benzoyl oxy) benzoyl oxy) - undecyl oxg‘car bonyl ]-1-met hyl ethylene], M1 = 1.00 x
105, pdi = 7.04, Tg = 41.7 C, cl% 123.6C.: -40 - 4 SEP 2003 WO 00/ 59966
PCT/ 1 BOO/ 00349 -- Pol y[ \
1-111-[5-[4-[ (E) - 2- net hoxycayfgen
hexanoyl oxy) benzoyl oxy] undecyl ox
104, pdi = 4.29, Tg =45.4 C, cl.p. ;(NI) =
-[8-1 5-1[04- [ (. E)-2-met hoxycar bonyl vi nyl ] benzoyl ogy}- 2- (4- propyl 5
benzoyl'oxy) benzoyl oxy] oct yl oxycar bonyl ] - 1- net hyl et hyl ene], M

25 g (0.13 mol) of (E})-4-hydroxy-3-methoxycinnamic acid were dissolved in 180 m]

zoyl gxy] - 2- (4- propyl cycl o-
) 1-thy| ethylene], Mh = 7.2 x

of methanol, and 5 ml of concentpated sulfuric acid were added. The solution'was
heated under reflux for 2 hours. The maih amount of the methanol (about 150 ml) was
then distilled off and the residue that remained was poured into 500 ml of ice-water.
15 The precipitated ester was filtered off with suction, washed in succession with cold
water, with a small amount of a cold saturated sodium bicarbonate solution and again
with cold water and dried at 50 °C under a water-jet vacuum, Chromatography on 250
-g of silica gel using dichloromethane : diethyl ether (19:1) yielded 21.78 g of
(E)-4-hydroxy-3-methoxycinnamic acid methyl ester in the form of a light-yellow oil.
20
(E)-4-(6-Hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester
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1. 68 x 105, pdi=2.96, Tg=62.7C, cl.p (N1) 132.6C. - -4' SEP 2003
Poly-[1-[6-[5-[4-[(.E)-2-nmethoxycarbonyl vi nyl ] benzoyl oxy] - 2- (4- pr opyl

benzoyl oxyWeowsswéoxy] hexyl oxycar bonyl ] - 1- net hyl et hyl ene], : 05,
pdi =2. 61, Tg=62.7C, cl.p,:(N1) 138.8'C. 10 - Poly-[ 1-] Petmshindsed
11-[2-[4-[ (E) - 2- net hoxycar bonyl vi nyl ] benzoyl oxy] - 5- (4- pr opyl

benzoyl oxy)hengauhouhiReaa PReALhonl LPWL a8 T Shadlofls X 104
Pol y- 11- [ 112§ P-rihopeaf YEpenadidxgx3hrchiok§cihdamil Iaei’ﬂyan%g%g%slfbr and 6.61 g

oxycar bonyl vinyl ) - phenoxy] oxyhexyl] beénzoyl oxy] u I oxycar
onyl ] - 1- met(ho ¢ 8RRY)| ehEpizoyiphesphine iror Sham] adr tetreblydvofuran a1y esishileds O

Exanple 1 ysipg 1.0 g,(1.17.mol -

( E?[TIZ)- [e4- pgmu@ﬁﬁ_e‘?’lazso%bg%ﬂepgy%g?fﬁ-tﬂ& Hospd Ahenrbl-figry 64 banpoly iofyl 4@henoxy]
SXYE 8262’%’ ! ]Sgll%l;'l:i_é[ﬁ'o‘{ _a?@digarﬂéi}(li%'a%ﬁf BURE EALPY GiehyUSS Xéde%sc{rg‘}gw%:a legétgg 0. 84
i 1-S [E g- [2 gbgémgg mmﬂgiﬁégmﬁes[. EhlAnixeirh ovas-shbéeqREMDX Y QPR caMBi 90,2 9966 -
vi nyl ) phendy sk &b@ﬁ‘szw 63022 Bery [abkasa temopertfard. 160 etlhofl methimol ene]

har d i d; = 4 i .= 4,40, Tg = 34.0 C l.p. (N1) 54.2'C
The ?rE) . 2-3?5‘1-1 ggn‘lt}@ﬁ’%%ﬁ%%ﬁ%é@f@ i%“[ %‘Mﬂsﬁ%‘%&%ﬁﬁd&?g%g%%pmﬁ%\m )- 5
phenoxy] oxyhdthyd batazoves atidd ﬁi-l(ﬁhé@&.%@&&&k&yhm)ﬁ%egﬁéh ﬁ%ﬁ}tx%rncéjsed as

W

starti ng rrgteri al _was prepared in accordance wth g procedure:
( E) 4- Hy8ooR§veehetig xarstatm and ovater; dherorgapic phaser wa viashab wgth(.9. shBrsred ) of
(E -4-hydr i BIBd: ' ' e e dissolved in 18Q m _ of methanol,
and 5 m o cgﬁcent?a eﬁk@ﬂﬁ%ﬁig‘a’ﬁ%ﬁ%ﬁhéﬁmﬁw@w Tidssalieion. heat ed
under ref | dued over2mbgnesium FhifatBBfiNeradud tcofterdtRted B RNV at{@0 Hlomald- M)

was then di séi |l eﬂq off and the residue that renained s poured Into 500
M of ice-&k@phy of the residue on 470 g of silica gel using toluene : ethyl acetate 1:1 and

subsequent crystallisation from ethyl acetate : hexane 3:5 vielded 6.13 g of
15 4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester.

(E)-2-Hydroxy-5-[6- [Z-methoxy-4-(methoxycarb onylvinyl)phenoxy]oxyhexyljben
zoic acid 11-(2-methylacryloyloxy)undecy! ester

\ .
O
o} o)
) 7~ :; T\ oH
—0 0 | o)
:ZLOMO
20 |
1.27 g (3.24 mmol) 2,5-dihydroxybenzoic acid 11-(2-methylacryloyloxy)ester, 1.0 g
(3.24 mmol) 4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester and 0.89 g
(3.40 mmol) of triphenylphosphine in 20 ml of tetrabydrofuran. The colourless

solution was subsequently cooled to 0 °C and then 1.48 ml (3.40 mmol) of a 40%

25 solution of azodicarboxylic acid diethy] ester in toluene were added dropwise thereto
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15 The precipitated ester was filtered off with suction, washed-ijSEp 2003
succession with fol d water, with a small anmount of a cold saturated sodi um

bi car bonat'® ¥&¥0% on and again with cold water and dried HCEBBhder a
wat er jet vacuum Chromatography on 250 g of silica gel using

di chl oronet hane : diethyl ether (19:1) yielded 21.78 g of

( E) - 4- hy drinxte Toprsehoix & mnnates.c The imdx et ek sebseguently slhevedaomeadt for °

i ght-yel l.ow oi | °§OTG1E) - 4- ( 6- Hydr oxyhexyl oxy) - 3- met bo: vci nnam ¢ aci d
met hyl ~ esthoirs@ B’ Thegsactupnappiensgsas e pasyimsd petmacnatnb as4se 3n92

(25.2 mol . = nedi Q. - e lution.of 5.0 g
(24.0 mml‘%at%; t%%)g{é}gmriaogi&??ﬁ%&%%@ﬁ?ﬁ%%‘@yg’gﬁ’dg’r?}é?‘ﬁ@ﬁ@é SPRdE’ 6”61 9
(25. 2 molsphofont diipd enst migsivim sulfate, Hrdd anefl coneértahsadsyodvdp@ationl Mhe

colourless _solution was subsequently cooled to O C and then 11.5 m (25.3

mol) of deddus B/asdligest dp omibgurdiaar peibanelcand watali 32.nThe sdidewas thet ol uene

wer e adde j t e N urse of 30 minutes. The.m xture was
subsequenﬁl{#%qo&%cm%gng [{}gerdrgé\%c ]g#hl grttsht% “Tian eédacfhl%‘t@go %@m@héﬂﬁt ei‘f@ﬁ for
22.5 hour $nal 5¢ @i bitieR Gehtuding. tohiefe M iRyl ARtAANO] yicddd 105 dr @BSYPfof
concentrated sulfuric acid were then added to the reaction solution and

t he m xt uf&E-Rwdsexy-#d6-[2-onethony-Admethox yersbordeinyhphemoxy]oxihewrddbentmn
titi ) th t at d water:. th i h
P hed wi e e S et B e 1 T e G o nr o Vo th

sat ur atged sodi um chloride solution, dried over magnesiumsulfate, filtered
and concentrated by evaporation. Chromato- graphy of the residue on 470 g

of silica gel (Es#lt-peatylberzoyieyhyt6adenethexy-4t(raetiioxynabswyirimyl)-
tallisati ; 3.5 vield 6, 1 f 15
o Vo bydr oxyhebehBETSEEMIBEE: At Scia HEUARBRZonth DI S uety) ebhed

" (E) - 2- Hydr oxy-5-[ 6-[ 2- - met hoxy- 4- ( met hoxycar b onyl vi nyl ) pbenoxy]
oxyhexyl ] ben zoic acid |I1-(2-nethylacryl oyl oxy)undecyl ester

15
1.43 g (2.09 mmol) (£)-2-hydroxy-5-[6-[2-methoxy-4-(methoxycarbonylvinyl)
phenoxyloxyhexyl]benzoic acid 11-(Z-methylacry]oy]biy)undecy] ester, 0.42 g (2.20
mmol} 4-pentylbenzoic acid and 64 mg (0.52 mmol) 4-dimethylaminopyridine were
dissolved in 30 ml of dichloromethane. A suspension of 0.42g (2.20 mmol)

20 N-(3-dimethylaminopropyl}-N'ethylcarbodiimide hydrochloride and 3 ml dichloro-
methane were added dropwise in the course of 15 minutes. After 20 hour 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. Chromatography of the residue on

25 150 g silica gel using cyclohexane : ethyl acetate 4:1 and subseguent crystallisation

form 20 ml isopropyl alcohol yielded 1.40 g (78%) (£)-2-[4-pentylbenzoyloxy]-



20 1.27 g (3.24 mmol) 2,5-di hydroxybenzoic acid - 4 SEP 2003

11 - (2-nmet hyl acryl oyl oxy)ester, 1.0 g (3.24 mol)

4- (6- hydr oXhe3Méexy) - 3- net hoxyci nnam ¢ acid methyl ester areCWiB8&0g49 (3. 40
mrol ). ~of triphenyl phosphine in 20 ml of tetrahydrofuran. The col ourl ess
solution was subsequently cooled to O C and then 1.48 ml (3.40 mml) of a

40% 25 sol usl @ 0fe il L 1 1 {nt e added
dr opwi se therEeEﬂ) -4%16??44:?%%@8%%0%%&3&?%%%]%@F‘ﬁy&0/ 0‘845‘% I'n }tl\%él%course
of 10 m nut Es(2-methylactyleyboxpmmdscy seguenthie efykalsed to react for hours at
0O C. The reaction m xture was then partitioned between ethyl acetate anc'
wat er; the organi c phase was washed with repeatedly with saturated sodi um
chloride solution, dried over magnesj l.fate, filtered and concentrated
by evaporation. The 5 residue was di ;Eg?r%_@ﬁéa m xture form nethanol and
water 3:2. The solid was ther filtered off and dried overnight at 45 C
under vacuum Chromat ography of the solid _ on 150 g of silica gel using
toluene : ethyl acetate 1:1 yiel ded Foyimjdess /a) 01

(E) - 2- hydr oxy- 5-[ 6-[ 2- met hoxy- 4- (met hoxycar bonyl vi nyl ) phenoxy] oxyhexyl ] benz
oic acid 11-(2-nethyl acryl oyl oxy) undecyl ester as colourless oil. 10

(E) - 2- 14- p %6 ywhpe0Z6%| muxydl) bf [162,8 2-cweldvarntetraarbbiyiey 86d RRMHyMHY Ivas
phenoxy] oxybexyl ] benzoi ¢ acid 11-(2-methyl acryl Ok/| oxy) undecyl ester 15
1.43 g (2.(?91dﬁ¥rolt5’ (*E) SALHYH Y 8f<y-054-3[46-52-(éé14ﬁ0>€9m2!)( t hbylisaibelapzoicny| )

h I1b i ] = (. 4=1mt | O t 0.42
N e
4- di net hyl é:xmmmzxy]dngmszy%\ester incl ﬁg gif\lil_at(:héiyﬁro’fﬁ)ram $tirging Washhar enBédameat A
suspensi on of . Q. : ano
> di ot hyl af {%8%23] T I;Oe?ﬁgﬂ @Q%W?}D)d%f hyfeftreyniehutandeteacarbexpiic asiéhi or o-
net hane wergaafddade WerPWadR, The Eﬂ%@%@uﬂgg%&ﬁﬂ aﬂb’\tv%f o 766180y 49nbQNr at

room tenperature the reaction mxture was partitione et ween
di chl or oni et heore temperamireThe polymer mixture was diluted with 3.0 ml THF, precipitated

15 into 150 ml diethyl ether and collected. The polymer was reprecipitated form THF (10

ml) into 500 ml water to yield, after drying at room temperature under vacuum, 0.51 g
of polyamic acid A in the form of a beige powder; [n] = 0.51 dL/g.

The 3,5-diaminobenzoic acid 11-[2-{4-pentylbenzoyloxy]-5-[4-(2-methoxycarbonyl-
20 vinyl)benzoyloxylbenzoyloxyjundecyl ester used as starting material was prepared in

accordance with the following procedure:

3,5-Dinitrobenzoic acid 11-bromoundecyl ester

Br
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t he organi c phase was .washed repeatedly with water, dried over sgp $@
sul f at e, It and concentrated by rotary evaporation. t §g§% y
of the res guoé]%:gﬁé%% 150 g silica gel using cycl ohexane : e?ﬁwm@@ t 1
and subsequent crystallisation form 20 m isopropyl alcohol yielded 1.40 g °
(78% (E)-2-[4-pentyl benzoy] oxy] - 4 SEP 2003 WD _00/59966 PCT/ | B00/ 00349

- 5- [ 6- [ 2- mBtlnb:gy42-4 mERdlbtivreem yundeerpol. pHeth @xif ok ymesly P15-gaHnberzati d

11-(2-meth | Qyl J . . i 1. Ls.: E

pol yi i de. Sh1Edey S¥ GE EHEE RO A% R\ d Rl h Bt L BRI art s
di anhydr i dgheaslutishidest subsaqueiitdodet @f 0 €C 484 tin(18.5AT (20hindd Pyridine

3, 5-di am nobenzoic 10 acid

11- [ 2- [ 4- payasydddes gEspwise [n hecongse ofBf maryiearbend.-3 bpwrgia) BEhAbg reseiipn

e O 8 AR B g Bl S 50 PR ¥R M0
1, 2, 3, 4- cy e £BbE pdpesiedBGAIDMNIEL | dticaGiver sodiah Ridite ORitered SndPétiiRehtratb®byn Xt ure

was subsequently allowed to react for 69 hours at roomtenperature. The
pol ymer mi xelare evapsrationy Chrpmsitegiaghyoofithe Taduepme2(Gog sdice geh ssipg folueae

di et hyl h | | d. .The.pal | pi d, f THE (10
Ty o SOPHR Mo AR arabmiphaie MAT LEBoBEPIER Evt el
vacuum 0. Bbweierof polyamc acid Ain the formof a beige powder; [9] =

0.51 dL/g. The 3, 5-di am nobenzoic acid
11-[ 2- [\#- pent yl benzoyl oxy] - 5- [ 4- ( 2- met hoxycar bonyl - 20

b epared 1 acchr ALk ARE it SRRl B by BREE 1o

acid 11-bronmoundecyl ester P 25 O=N O -N

P
O=N
O
O
o“-N\ | '
o | ~ HO OH

15 2.78 g (18.0 mmol) 2,5-dihydroxybenzoic acid were dissolved in 36 ml
dimethylformamide. 2.96 ml (19.8 mmol) 1,8-diazabicyclo[5.4,0Jundec-7-ene(1,5-5)
(DBU)) were added dropwise in the course of 15 minutes. The reaction temperature
rise to 30°C, subsequently 8.83 g (19.8 mmol) 3,5-dinitrobenzoic acid
1i-bromoundecyl ester were added in one portion. The mixture was then heated at

20 80 °C for 2 hours. The reaction mixture was cooled and then partitioned between
dichloromethane and 1N 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 11-[2,5-dihydroxybenzoyloxyjundecyl ester as yellow

© 25 powder.
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0 WD 00/59966 - 4 SEP 2003 PCT/1B00/ 00349 11.4 g (45.4 mol) '4SE 200
11- brono-| -undecanol, 11.0 g (47.7 mol) 3, 5-dinitrobenzoyl chloride, %4
ng 4-di net i yridine were dissolved in 94 m dichloro The
sol ution wawstL su ?gée%guently cooled to 0 C and then 18.3 m (2%@@30349
Pyridine was added dropwi se, in the course of 25 mnutes. After 4.5 hours

at 0 C the reacéﬂiﬁ&l}_ S mxture was partitioned between dichloronethane and
wat er; the orgarrclimzebengole acithLirbirhy drxapddi(l-methaxygarbenyluimybd over

sodiumsulfate, filtered a evapor ati on.
Chr omat ogr aphy of the resi E&gsﬁg’g%&gﬁgﬁl?@a{l%ﬁﬂ&érng Tol uene yi el ded

18.1 g (90% 3,5-Dinitrobenzoic acid 11-bronoundecyl ester as yellow
powder. 10 3,5-Dinitrobenzoic acid 11-12, 5-di hydr oxybenzoyl oxy) undecy!

ester O=N 15 2078 g (18.0 mml) 2, 5-di hydroxybenzoic acid were dissolved in
36 M di nevhyi formanide. 2.96 m (19.8 mml)

1, 8-di azabi cychekb. 4.®] undec- 7-ene(1,5-5) (DBU) were added dropwi se in the
course of 15 @- The reaction tenperature _rise to 30 C, subsequently
8.83 g (19.8 mmi) 3, i i i 11,Hr onoundecyl ester were
added in ong gortion. The m xture was then Reated at 20 80 C for 2 hours.

The reaction anture was cool ed and then partit/Fened between
@* © phaseywas washed

di chl oronet hané and I N hydrochloric acid, tRe
twice with water, dried over sodium sulfate, er e
rotary evaporation. Chromatography of the residue 09 s
using Toluene yielded 5.28 g (57% 3,5-dinitrobenzoic acid O—
i -[2,5-dj hydroxybenzoyl oxy] undecyl ester as yellow 25 powder. -46 - 4 SEP
2003 -

2.50 g (4.82 mmol) 3,5-Dinitrobenzoic acid 11-[2,5-dihydroxybenzoyloxy] undecyl
ester, 0.99 g (4.82 mmol) (E)-4-carboxyl cinnamic acid rnethylA ester and 0.15 g (1.20
mmol) 4-dimethylaminopyridine were dissolved in 12 mi} of dichloromethane. A
suspension of 0.92 g (4.82 mmol) N-(3-dimethylaminopropyl)-N"ethylcarbodiimide
10 hydrochioride 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 concentréted by rotary evaporation.
Chromatography of the residue on 100 g silica gel using toluene yielded 2.63 g (77%)
15 3,5-dinitrobenzoic acid 11-[2-hydroxy 5-[4-(2-methoxycarbonyl-vinyl)benzoyloxy)

benzoyloxylundecyl ester as yellow powder.
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WO 00/ 59966 P CT/I1BOQO 00349 3, 5-Dinitrobenzoic acid cg
11-[ 2- bydroxy5 L4 (2- met hoxycar bonyl vinyl)- . benzoyl oxy] benzo onyj undecyl
ester P O=NOH57%8 ¢ (4.82 mol) 3, 5-Di ni trobenzoic acid  PCT/IB00/00349
11-[2, 5- d|hydroxybenzoyloxy] undecyl ester, 0.99 g (4.82 nmol)

(E) - 4-carboxyl cinnam c acid nethyl ester and 0.15 g (1.20 mmol)

4- di met hy| and.Adpipitrabereoirscid Ail 23dH-pedtilbenkaylexybs- [(li-l(k-hnamhmmaﬁmngl- A
suspension of 0.92 g (4.8

N- ( 3- di met hyl ani nopr opy! )" W%P%WIB’WBW"VMXHFWCMF%ChI oride and 10 m
di chl oronet hane were added dropwi se in the course 'of 45 mnutes. After 3
hours at roomtenperature the reaction mxture was partitioned between

di chl oronet hang and wat er, the organi c phase was washed repeatedly wth
wat er, driedpver sodiumsulfate, filtered and concentrated by rotary
evaporation. Chromat®graphy of the residue on 100 g silica gel using

tol uene vyi el dg g (7799 15 3,5-dinitrobenzoic acid 11-[2-hydroxy
5-[4- (2- met hoxys A W benzoeyl e benyl oxy] undecyl ester as

yel | ow pom%[er + WD 00/59966 - 4 SEP 2003 PCPITR00/ 00349 3, 5-Di nit robenzoic

acid 11-[ 2- entylbenzoyloxy] 5-[ 4- (2 nethox bonyl -

vi nyl ) benzoyl o y]benzoyloxy)undecyl 3 { 31 g 86 mmol )
3,5-dinitrobenzoic acid 11-[2-[ 4- pe Jur: 0
-5-[4-(2- nethoxycarbonyIV|nyl)e--zoyl"" beazoyloxy]onde est 0.34 g

(2.05 nmmol) 4-propyl benzoic acid and 63 nmg (0.51 mol) o—
4- di met gyl am nopyri di ne were

131 g (1.86 mmol) 3,5-dinitrobenzoic acid 11-[2-[4-pentylbenzoyloxy]-
-5-[4-(2-methoxycarbonylvinyl)benzoyloxy]benzoyloxylundecyl ester, 0.34 g (2.05
mmol}) 4-propylbenzoic acid and 63 mg (0.51 mmol) 4-dimethylaminopyridine were
dissolved in 26 ml of dichloromethane. A suspension of 0.39g (2.05 mmol)

160 N-(3-dimethylaminopropyl)-N"ethylcarbodiimide  hydrochloride and 11 ml
dichloromethane were added dropwise in the course of 40 minutes. Afier 27.5 hour 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. Chromatography of the
15 residue on 50 g silica gel using first toluene then toluene: ethyl acetate and subsequent
c;ystallisation form 300 ml isopropyl alcohol yielded 1.23 g (77%) 3,5-dinitrobenzoic

acid 11-[2-[4-penty}benzoyloxy]-5-[4—(2-methoxycarbqnylvinyl)benzoyloxy]benzoyl—

oxy]undecyl ester as white crystals.
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di ssolved in 26 m of dichloronmethane. A suspension of 0.39g (_2.'(%? riml) 10
N- ( 3- di met hyl am nopropyl )- N -et hyl car bodi i m de hydrochl ori de ané R oo

di chl or oneMeHENEr e added dropwi se in the course of 40 m nwoegBeofoser 27.5
hour at roomtenperature the reaction mxture was partitioned between

di chl oronet hane and water; the organic phase was washed repeatedly with
wat er, dri ed,SIdamsnstiendvicseld PJT-F—[J— éﬂ@ftﬁﬂz@gﬂ@xﬁ@gﬁmﬁ@flﬁﬂ &}{vbf)ﬂ%]@ry
evapor ati on. Chromatography. of the 15 residue on 50 g si |c§ ge si ng
first toluene then tol uervinylihengoylaxybenzoyionyjenbsghes¢éert crystallisation
form 300 m isopropyl alcohol yielded 1.23 g (77% 3,5-dinitrobenzoic acid
11-[ 2-[ 4- pent yl benzoyl oxy] - 5-[ 4- (2- met hoxycar bonyl vi nyl ) benzoyl oxy] benzoyl -
oxy] undecylH@ister as white crystals. -4 SEP 2003 WO 00/59966 PCT/|B00/ 00349
3, 5-Di am nobenzei{ c agid 11-[2-[ 4-pentyl benzoyl oxy) - 5-[ 4- (2- met hoxycar bonyl -
vi nyl )benzoylzoyl oxy] undecyl ester 05 1.23 g (1.44 mol) of

3, 5-di ni trobehzal'c agt > oylBxy] -

- 5- [ 4- (2- gt hoxycar bonyl - vi nyl ) benzoyl oxy] B&A%oyl oxy] undecyl ester and 0. 31
g (5.76 ) of anmmoni um chl ori de were suspetaead i
consisting of nethanol : water 9:1./7] ‘
added in one portions. 10 After
m xt ure consi sting of nethanol—
suspension. After a further 21 hours the reaction 0
partitioned between dichl oronethane and water. The resulting suspension
was filPered, the organi c phase was washed with a saturated sodi um

bi car bonat ol utkon and r pei’:\ts |y, .WiLh wat er.. The grgani c_phase was then
ol t Pt

dried 15 o sodi it sTme e PIIEbERRPIC oA EE ntld dedd-Peptytreaziaion.
Chr omat ogr apNy (Rinettik yesrBh AL AbeRRofloRfbalblfdy kot Akt aldag, ff of uene

. ethyl acetate 9:1 and toluen€e ° et hyl et at subsequent™ t W ce
crystal | i s&-Vommel) of ammouniwm ehlpiids were suspghded in 15 ml of a mixture consisting

of methanol : water 9:1. 1.88 g (28.8 mmol) of zinc were then added in one portions.

10 After 0.5 hour at room temperature 20 ml of a mixture consisting of methanol : water
9:1 were added to the thick suépcnsion. 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. The organic phase was then dried

15  over sodium sulfate, filtered and concentrated by evaporation. Chromatography of the
residue on 25 g of silica gel using toluene, toluene : ethyl acetate 9:1 and toluene :
ethyl acetate 1:1 and subsequent twice crystallisation form a mixture of 5 ml ethyl
acetate and 3.5 ml hexane yielded .d.434 g (38%) of 3,5-diarﬁin0bcnzoic
acid 11-[2-[4-pentylbenzoyloxy]-5-[4-(2-methoxycarbonylviny)benzoyloxy]benzoyl-

20  oxylundecyl ester as yellow crystals.
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acetate and 3.5 nl hexane yielded .0.434 g (38% of 3,5- dlan1nobeqf§Eﬁ:
aC| d 2003
11-[2-[ 4- bgﬁ%wn%gﬂ%oyloxy] 5-14-(2- nethoxycarbonyIV|nyI)benfgyﬂﬁ%V?%anoyl
20 oxy]undecyl ester as yellow crystals. WO 40/59966 Exanple 4 Copol yner
exanple, - 4 SE P 2003 PCT/1B00/ 00349 5

Pol y-[ 1-[ 11- [ 5- [ 4- [ (E) - 2- net hoxycar bExgmplerd| ] benzoyl oxy] - 2- (4- pr opyl benzoy
| - oxy)benzoyl oxy] undecyl oxycar bonyl ] -]-net byl ethyl ene -co-1- [ 11- [5-[4-
[ ((E)-2-met hoxycar bonyl vi nyl ] benzoyl oxy] - 2- (4- pentyl benzoyl -

oxy) benzoyl oxy] undecyl oxycar bonyl ¢opelyméhsslagigly! ene] 10 Preparation can be
carried out analogously to Exanple | using 0.89 g (1.22 mol)

(E)-5-[4-(2- nethoxycarbonyIV|nyI)benzoonxy] 2- (4- propyl benzoyl oxy) benzoic

(5 5. 15§ PR R R PR L BB SR Ca TR berzv s

benzoic acid 11-(2- nﬁ}’)b’éﬂ:ﬂ%&ﬂn‘hﬂl&@l&ﬁﬁ I]- Efieghylaf§lene- 013 mol )
a, a' -azoi sobutyronitrile
-[5-[4-[(E) —gowie[lﬂdﬁyﬂaﬁ(ﬂ%@hﬂh@wgm@mmﬂm}#nm@mxyﬂthgypmibeqzwky)
benzoyl oxy] undecyl ox bon
oty | oo o- 1- [11- [ S AE Pk FAGR caropy A, Mo PBRIEMSy | oxy]
-2- (4-pentyl | benzoyl oxy) benzoyl oxy] undecyl oxy 20
carbonyl]-1-nethyl ethyl ene]. -50 -4 SEP 2003 WO 00/ 59966 PCT/IBOO/00349 The

10

Preparation can be carried out analogously to Exainple 1 using 0.89 g (1.22 mmol) "
(E)-5-[4-(2-methoxycarbonylvinyl)benzoyloxy]-2-(4-propylbenzoyloxy) benzoic acid
11-(2-methylacryloyloxy)undecyl ester, 0.10 g (0.13 mmol) (E}-3-[4-(2-methoxy-

15 carbonylvinyl)benzoyloxy]-2-(4-pentylbenzoyloxy) Benzoic acid 11-(2-methyi-
acryloyloxy)undecyl ester and (0.013 mmol) o,a’-azoisobutyronitrile yield poly-
-[1-]11-[5-[4-[(E)-2-methox ycarbonylvinylJbenzoyloxy)-2-(4-propylbenzoyloxy)-
benzoyloxylundecyloxycarbonyl]-1-methyl ethylene-co-1-{11-[5-[4-[((£)-2-methoxy-
carbonylvinyl]benzoyloxy]-2-(4-pentyllbenzoyvioxy)benzoyloxyjundecyloxy-

20 carbonyl]-1-methylethylene].
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benzoyl oxy) benzoyl oxy] undecyl oxycar bonyl | - 1- net hyl et hyl ene] - -'?.OﬂE\f’iﬂhF [
1-[5-[4-[ (E) - 2- net hoxycar bonyl vi nyl ] benzoyl oxy] - 2- (4- pentyl -

benzoyl oxywWesaz@yéoxy] undecyl oxycar bonyl ] -1 - net hyl et hyl ene- PC‘f‘ﬂBdﬂ/ﬂDh&l

11-[5-[4-[ ((E)-2-nmethoxycarbonyl vinyl]benzoyl oxy]-2- (4-heptyl
benzoyloxy)benzoyloxy]undecyloxycarbonyl] 1- nethylethylene] --

Pol y-[ 1- [1 bﬁ % 2 met hox carb nyl vin benzo on 2-(4-propyl -
benzoyloxy) %’ P%&@cﬁWH@@§F8 Qﬁﬁﬂﬁ FFIﬁXW%QgﬂHS ene- -co-1-[
11-[5-[4-[ ((E)-2- met hoxycar bonyl vi nyl ] benzoyl oxy] - 2- (4 propyl -

cycl ohexanoyl oxy) benzoyl oxy] undecyl oxycar bonyl ] - 1- et hyl et hyl ene] 15 -

Pol y-[ 1-[ 8- 5- [Relp{ b1 {Irp4-hidg3Remethoryckshionylvirydfeengdytoxy]-224{ptemyiopy| -

Cor 1 Lo 5[ a- [ (tampobrobesey s BORG G HP BRIy PBREIR 08 hept yI benzoy! -

I?’)(;R/bfln gl E)>5<y][ ZQFylE? %%ﬂﬁ@%@%@o Pﬁ"ﬁgﬂ’bﬁﬁ%@"%‘i"y” 2(4(hé‘pr,ropyl benzo

20 yl oxy) benzoylbm;zﬂ)yioxy)bangogfmxphmﬂbd}dokynmbmmﬂh;akthyﬂethylme] I -[ 11-]

ge%iogl(E)Ei/)*é£§§ﬁ%ﬁ'ﬁhﬁ%i@f@§é&?‘gnzOyl %ﬁl]"%@]g; M@'ﬁéﬁ'@?ﬁ’%l e 525 A

two percent by - ymer A was
prepared usi ngvﬁcia'lfljf:q ]0 tano% xiﬂndﬁ?@ l#}ent mﬁéq@%‘}’ﬂ% 1rflk?l\ln/:vas stirred for
30 minutes at roaeml- [tlelFtﬁe[ﬁa[((tﬂje—methéxﬁ%oﬂﬁﬁﬁnmﬁih@ﬁﬁ@ﬂi@ (BHrpopol yrer A
PCT/IBOO/ 00349 0 Sol uti sSpi n- coa%ed at 2000 rpmonto two | TO

(i ndi untd i n oxi dePzedSk genzgy@xg dgﬂyjﬁxggar oy 1EA-methetyienelir i ed for 10
m nut'es at _180 ci’oly [1-[11-[5-[4-[(E)-2-methoxycarbonylvinyl]benzoyloxy]-2-(4-propyl-

benzoyloxy)benzoyloxyJundecyloxycarbonyl]-1-methylethylene-

-c0-1-[11-[5-[4-[{(E)-2-methoxycarbonylvinyljbenzoyloxy}-2-(4-propyl-

cyclohexanoyloxy)benzoyloxyjundecyloxycarbonyl]-1-methylethylene]
15 — Poly-[1-[8-[5-[4-[(E)-2-methoxycarbonylvinylJbenzoyloxy]-2-(4-propyl-

‘ - benzoyloxy)benzoyloxyJoctyloxycarbonyl]-1-methylethylene- _
co-1-[8-[5-[4-[({E)-2-methoxycarbonylvinylJoenzoyloxy}-2-(4-heptylbenzoyl-
oxy)benzoyloxyloctyloxycarbonyl]-1-methylethylene)

— Poly-[1-[8-[5-{4-[(E)-2-methoxycarbonylvinyl]benzoyloxy]-2-(4-propylbenzo

20 yloxy)benzoyloxy]octyloxycarbonyl}-1-methylethylene-
-co-1-[11-[5-[4-[((E)-2-methoxycarbonylvinylJbenzoyloxy]-2-(4-heptyl-
; benzoyloxy)benzoyloxylundecyloxycarbonyl]-1-methylethylene]

Example 5
25

A two percent by weight solution S1 of the photoreactive polymer A was prepared '

using cyclopentanone as a solvent. The solution was stirred for 30 minutes at room

temperature.




Bot h substrates were subsequently exposed for six mnutes to the pﬁl‘asﬁpszg@
ultraviolet |light froma 200Whi gh pressure nercury |lanp. The intensity of
the UV-Iiwaogosmesasured in a surface perpendicul ar to the pPHOFBIEIRBHN of
the light was 1.6 mWcnR2. 10 A filmpolariser HNP B by Polaroid was used to °
pol arise the LTV-light. During irradiation the substrates were |
respectivqﬁo%ﬁdpﬁngiggction of the incomng light. Wth the coated sides
facing inwards, the two plates were assenbled into a parallel 15 cell,
using a glass fibre of 20 p. mas a spacer. The cell was imediately filled
with a nematic liquid crystal mxture M.C12000-000 (Merck) at a tenperature

only just above the nemat I c-1sot c tPansition tenperature of 89 C.
Af ter filllngthe cel | w@w{d. |ngthe crystal rotation
techni que, the pretilt angl nt bovg d 6 ; cell was

determined as 88. WO 00/59966 Exanple 6 - | BOO/ 00349 A

m xture M.CP was prepared conprising the fo Iovm ¥l al |1 ne
di acryl ate nomers: 5 Mon | : Mont: 0 19 WO the
di acryl ate 0 MMWNMW%Q;RETM 369 from Ciba SC015 as wel |
as BHT whic ed as an inhibitor were added to the m xture. Thus the
conposition of m@ture M.Cp was as foll ows:

p

Solution S1 was spin-coated at 2000 rpm onto two ITO (indium-tin oxide) coated
5 glass plates, which were then dried for 10 minutes at 180 °C.

Both substrates were subsequently exposed for six minutes to the polarised ultraviolet
light from a 200W high pressure mercury lamp. The intensity of the UV-light,
measured in a surface perpendi_cular to the propagation of the light was 1.6 mW/cm?,
10 A film polariser HNP'B by Polaroid ‘was used to polarise the UV-light. During
irradiation the substrates were Mi:iﬂ:%espectwc to the direction of the incoming

- light. ' ‘

With the coated sides facing inwards, the two plates were assembled into a parallel
15 cell, using a glass fibre of 20 pm as a spacer. The cell was immediately filled with a
nematic Liquid crystal mixture MLC12000-000 (Merck) at a temperature only just

above the nematic-isotropic transition temperature of 89 °C. After filling the cell was

slowly cooled.

:abo c-;llquld crystal. cell

PR T e R

angle’ i

20 Usmg thc crystal rotation technique, tha:pref t;l‘

was! determmed!'as 88°.
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Monl 77 wt. % Mn2 14.5 wt. %20 Mon3 4.7 w. % | RGACURETM 369 %.Ssgrmlq}o%

BHT 1.9 wt. % WD 00/59966 -4 SEP 2003 PCT/|1B00/ 00349 Finally, the n
S(LCP) resQ 8P¥6%m di ssol vi ng 20 wt. % of m xture M.CP i n PGHIBI®DE349 Li ke
in exanple 5, solution S 1 was spincoated on a glass plate, dried and 5
subsequent |y exposed to the polarised UV-light, having an incidence angle
of 70. Then diacrylate solution S(LCHxanwase$pi n-coated at 800 rpmfor 2

m nutes on top of the irradiated LPP-layer. To cross-link the diacrylates
the plate was exposed to isotropic WIight under nitrogen atnosphere for 5

m nutes. 10 rd ] T hat the. LCP-1ayer was
nel | ol gned e M A B AR SR IS b i e
UV-1ight. hhomorhdére: strong asymmetric view ng angl e dependence of the
LCP-retarder it was concluded that the optical axis of the LCP-layer was
hi ghly t}lted. 15 To estimate the nean tilt angl e of the optical axis, the
effective g\%hf_al ani sotropy An, when |ooked perpendicularly through the

| ayer was determ ned from neasurenents of the |layer thickness d and the
retardation *n¢, as Aneff 0.033. Fromthe known An = 0.13 of the LCP

material th anwoof opt i cal .'\@ cal cul ated as fAD
00! 59966 C a™fs a7 A& pPhot vact | holy f fhe\gs ePwmoM5 s4

O\/\/\
O

Mon2:

SOy I
10 | - Q |

Mon3:

o o)

\»LGW\/OQ{_Q}_QOWOM

] In addition to the diacrylate monomers, photoinitiator IRGACURE™ 369 from Ciba SC
15 as well as BHT which served as an inhibitor were added to the mixture. Thus the

composition of mixture My cp was as follows:

Mon1 77 wt. %
Mon2 14.5 wt. %
20 Mon3 4.7 wt. %
IRGACURE™ 360 1.9wt. %
BHT 1.9 wt. %



- 4 SEP 1003 PCT/1BOO 00349 1 in which: P is a photoactive gr oup4'g]§@511:can-
phot oi so i /or photodinerise; B represents an aromatic:Or I lic
group mrg‘ﬁl’bﬁiglsﬁﬂr%substi tuted or 10 substituted by fluori ne?CPFH“B’P?%ﬁi% or

cyano, or by a cyclic, straight-chain or branched al kyl residue which is

unsubsti t ut ed, no- subst it ut ed cyano, or hal ogen, or_ poly-substituted
by hal ogean&a}Wagf%ﬁol‘in?’bE@Bé%arFﬂgédé%/%?'réhséﬂ’d'l BitnYeopfenpturggylece OH2
groups nay h%g pendently be replaced by -0-, -CO, -COO, 15 -0-CO,

- Si (CHB)Z-G- |,%CHB)2-, -NR2-, -NR2-CO, -CO NR2-, -NR2-C0-0-, -0-CO NR2-,
-NR2-CO-NR2-, -CH=CH, -CC, -0-COO, with the proviso that oxygen atons
are not directly attached to each other, and wherein R2 represents a
hydrogen atdks Brexample & lglubonrSB was spinceapt ewent glaas mletepglend agmim or

-CR2-; 20 A ach | ndent | t.h ther represents an ar tic or
al i cycl |%c S%?Sgﬂ%g‘\%ﬁﬁ %%%%ﬂdﬁéﬁﬁﬁb%@ﬂ%ﬁiévmﬁgﬁma & gl?fl%x?c‘f FRgE a0
chlorine, Th¢RdRcrbtelyhaionySLTP) wak siintRht=8HRAR00 B¥m FbAN GliRGteabk Ydp €51 due
whi ch is unsubstituted, nono-substituted by cyano ‘or hal ogeno, or

pol y- subst theutreadliatgd HaltRodpvier. hanorerg-linkt the 1@iaconiaiesntlat piate amasl Bposederoei n one
or nore CH2_ qarou i ndependent be replaced by -0-, -CO, -COO,
’0-Co . - sreReatiT et &Pgﬁré’-‘t,“’ﬁeﬁ Hlospliergdbr Sitinutes, ng2' . - NR2- CO- O-
-OCO-NR2-, -55 Wo 00/39966 - 4 SEP 2003 -NR2-CO-NR2-, -CH=CH, -C C,

-OCOO, with the proviso . )
10 Between crossed polansers it was found that the LCP-layer was well aligned

according the direction of the LPP-irradiating polarised UV-light. From the strong
asymmetric viewing angle dependence of the LCP-retarder it was concluded that the

optical axis of the LCP-layer was highly tilted.

15 To estimate the mean filt angle of the optical axis, the effective optical anisotropy An,
when looked perpendicularly through the layer was determined from measurements of

the layer thickness d and the retardation And as Anegg = 0.033. From the known

e A S

An=0.13 of the LCP material {he Teat it Angle.of he optical. axis Was CalouTated a6 ©

s
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t hat oxygen atoms are not directly attached to each other, and wh rﬁkn %
represents a hydrogen atomor |ower alkyl; Mrepresents a repeati ng e r
unit in a hoRIYs copolynmer; 5 Sl1, S2, 83 S4, S5 represent PATABOOMDINY
coval ent bond or a spacer unit, conprising a 10 15 20 25 Rl strai ght-chain
or branched al kyl ene resi due mhlch I s unsubstituted, nono-substituted by
cyano or hal ogeno, or poly-substituted by halogenno, having 1 to 24 carbon
atons, wherein one or nore CH2 groupChims ndependently be repl aced by
-0-, -CO, -C0-0-, -0-CO, -Si(CH3)2-OSi(CH3)2-, -NR --, NR --=C0_,
CCOINR2-, -NR2 cQh photoaﬂw@@;olﬁ.lﬂ?cmf t &R fodmula CHFCH, -G -G, -0 CO O,
wth the provi so that oxygen atons are not directly attached to each
other, and wherein R2 represents a hydrogen atom or |ower alkyl; are each
independently 0, 1 or 2 W|th the pr ovi so that n" + 2 2 is a hydrogen atom

or a straight-chairpor. &ra Ik _h_@lﬂ gbstituted,
nmono- substituted by cyan b alog poI tit d by hal ogen,
ere|

having | to 18 carbon atons, one or nore CH2 groups my

i ndependent 'y be repl aced by Q, @ -COO, -0CO,

-Si(cH3)2-0-si (CH3)2-, -NR2-, -NR-2;C0_, CONRZ- -NR2-CI)-O-, - 0-c0- NR2
NR2- CO- NR?-, -CH=CH, -C=C, -.0-C0-p-, with the provi so that. oxygen

atoms are not directly attached to efach ot her, and wherein R21represents a
hydr ogensat omor |ower alkyl. -56

In which:

P 1s a photoactive group which can photoisomerise and/or

' photodirmerise; _

B ‘ - represents an aromatic or alicyclic group which is unsubstituted or
10 substituted by fluorine, chiorine or cyano, or by a cyclic,

straight-chain or branched alkyl residue which is unsubstituted,
mono-substituted by cyano or halogeno, or poly-substituted by
halogeno, having 1 to 18 carbon atoms and wherein one or more
CH3 groups may independently be replaced by -O-, -CO-, -CO-O-,
15 - -0-CO-, -Si(CHz3),-O-Si(CH3)-, -NR2-, -NR2-CO-, -CO-NR2-,
| -NRZ-CO-O-, -0-CO-NRZ-, -NR2-CO-NRZ., -CH=CH-, -C=C-,
-0-CO-O-, with the proviso that oxygen atoms are not drrectly
attached to each other, and wherein R2 represents a hydrogen atom
or lower alkyl, or B fi~her represents a nitrogen atom or -CR2-;

20 ACD ' each independently of the other represents an aromatic or alicyclic
group which is unsubstituted or substituted by fluorine, chlorine,
cyano, or by a cyclic, straigthChaiﬁ or branched alkyl residue
which is unsubstituted, mono-substituted by cyano or halogeno, or

poly-substituted by halogeno, having 1 to 18 carbon atoms and

25 wherein one or more CH; groups may independently be replaced
by -O-, -CO-, -CO-O-, -0-CO-, -Si(CHz3)2-0-Si(CH3),-, -NR2-,
-NR2-CO-, -CO-NRZ-, -NR2-CO-O-, -0-CO-NR2-,
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AVENDED SHEET 4 SEP 2003 WD.00/59966 PCT/1B00/.00349 2. A polyner as
claimed in claiml1 in which group P is a group which undergoes a

phot ocycl i satP38M1d nas t he general formula Il and II1: 5 Il 111 -WPeis
‘the broken line indicates the point of linkage to S| and wherein: E
represents phenylene which is unsubstituted or substituted by fluorine,
chlorine or cyano, or by aNBPeCOSNR3L r-@rHUE-¢ hal=C-or ObCaro- elitial thy provhibo
resi due which is unsubstituted, nono-substituted by cyano or hal ogeno, or
"pol y-substituted by hal og&i, OFEeD rajoms tase 1et carceBy aftaohed tn¢achwietiesi anbne

or nore CH2 groups nay independently be replaced b -Q-, - ., -CO O,
-0-CO, -Si( ?J—B) 2- 0- Siy( I‘?mﬁ%ﬁﬁg{emﬁ\ifgy@?n @t)é@WRQW?Ta >-CO- O,

- 0- CO NR2-, R2- CO- NR2-, = T O O S O 1AM /I SO

t hat oxygen atons are notrépgﬁ%%péﬁngg en I%%@ﬁéoﬁ%é&%%@%ggei n R2
represent 5 a gihyaligdged) it espresent QuEthigisl dovhlenObokd fokild BSdcef QRS SOMbSsing 2
pyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenyl’ene, 2,5-furanyl ene,
or 1,4- or 2,6-naphthyl enetraight-chaie pr bsmohes! alliéne rasiiSRGyhich iswnsukstijaredat om
linked to ring Ein the ortho position to forma.coumarin ynit_ wherein R4,
R5 and R6 are a hydr ogen™9087 Fn@fcéygl’icé'?n%tqr REPON & P Y‘SBP%Wétﬁé&’y

al kyl residue which is Uﬁélﬁbéﬁc%th%ﬁ q{&iﬂﬁpcagy&womt, %epéfn%ﬁéggﬁg% e,

pol y- -substituted by hal ogefi, Raving |1 to 18 carbon’atons and rei n‘one
25 or nore CH2 groups maygidigepasddnddpenbeatiyebt aeglc®y by0-0-, - 0B -C0C8-O,
-0-CO, -CHCH, with the proviso that oxygen atons are not directl
attached 0o each other, or @Dan@lf@iﬁn@-gﬂﬁﬂeﬁb-t ob@lgherNR%-C@-or-ﬁ_&i‘ﬁiz-,
alicyclic ring with 5to 8 al, os;

-NR2-CO-O-, ~0-CO-NR2-, -NR2-CO-NR2-, -CH=CH-, -C=C-,

-0-CO-0-, with the proviso that oxygen atoms are not directly

attached to each other, and wherein R? represents a hydrogen atom

or lower allyl;
15 nl, n? ~L are each independently 0, 1 or 2 with the proviso thatn' + 1 <2
"Rl . .is & hydrogen atom, or 2 straighi-chain or branched alkyl residne

which is ‘unsubstituted, mono-substituted by cyano or halogeno, or

poly-substituted by haiogmo, having 1 to 18 carbon atoms,

20 o lwi;crein one or Amor_e CH; gx_‘oupé may inde;:pcndcnﬂy be replaced
| by -O-, -CQ—, -CO-0-, -0-CO-, -Si(CH3),-O-Si(CHz)z-, -NRZ-,

| NR2.CO-,  -CONR,  -NR-CO-O-,  -O-CO-NRZ,

‘NR2-CO-NRZ-, -CH=CH-, -C=C-, -0-C0-0-, with the proviso

- that oxygen aioms are not directly attached to each other, and

25 whetein R? represents 2 hydrogen atom or lower alkyl.

-56-
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-57 WD 00/59966 - 4 S E P 2003 PCT/1B00/ 00349 X, Y each independently of
the ot her represents hydrogen, fluorine, chlorine, cyano, alkyl -op?‘g»qmbly
substi t ut eWYORP/SPori ne having from1 to 12 carbon atons i RGBS
optionally one or nore non-adjacent CH2 groups are replaced by -0-,
-CO0O, -0-CO and/or -CH=CH; 5 R3 is a hydrogen atom or a straight-chain
or branched. alAkytblymss sl cleimdd ioftlains] hnsnhhﬁtg’rbu;ﬁ eds argpongy whivhturideteoes BY

cyano or haI 0 eno g{lﬂiﬁ ubstlt ted by hal ggeno, having | to 18 carbon
at ons, whePdP Cé’ﬁlésaBPn & ilﬁ sendent |y be repl aced by
-0-, -CO, - -0 CO, -SI(CH3)205I(CH3)2-, -NR2-, -NR2-CO-, 10

- CO NR2-, -NR2-COO, -OCONRZ-, NR2- CO- NR2-, -CH=CH, -C=C-, -0-CO O,
W th the proviso that oxygen gfonms are not directly atkached to each

ot her, and wherein RZ. egrse ts hydrogenRato | ower al kyl. 15 3. A
pol ymer as clainmed in - ' ‘ e\gengral “fornmula N
and V: V 20 1 wherein the br/ot line indicates the perf{ of |inkage to
S; and wherein R3 has the gi ven under forrmul &1 1 and 111 in claim
2; Frepresents -OR4 or -NRSR6, wherein R4 and R5 are '‘a cyclic, straight 25
chai n ors branched al kyl resigue which unsubstituted, o-substituted by
hal ogeno, or pol y-substituted by hal ogeno, having 1 to 18 carbon atons and
wherein one or nore CH2 groups may i ndependently be replaced by -0-

or - CH=CH-, th the ovj.so, that oxygen atons are
_ w\%erem the brp {(en line indicates the);s%mt of linkage to S! and wherein:

E ' r_cpresent_s phenylene which is unsubstituted or substituted by fluorine,
chlorine or cyano, or by a cyclic, straight-chain or branched alkyl

10 residue which is unsubstituted, mono-substituted by cyano or halogeno,
or poly-substituted by halogeno, having 1 to 18 carbon atoms and
wherein one or more CH; groups may independently be replaced by
-0-, -CO-, -CO-O-, -O-CO-, -8i(CH3);-O-Si(CH3)z-, -NR2-,
-NR2-CO-, -CO-NR2-, -NR2-CO-O-, -0-CO-NRZ-, -NR2-CO-NR™-,

15 -CH=CH-, -C=C-, -0-CO-0-, with the proviso that oxygen atoms are

~not directly attached to each other, and wherein R? represents a
hydrogen atom or loWer alkyl, or E further represents
pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenyiene,
2,5-furanylene, or 1,4- or 2,6-naphthylene;

20 F represents -OR4, -NR°R¢, or an oxygen atom linked to ring E in the
ortho position to form a coumarin unit wherein R4, R> and R® are a
hydrogen atom or a cyclic, straight-chain or branched alkyl residue
which 1is unéubstitutéd, mdno-substituted by halogeno, or poly-
-substituted by halogeno, baving 1 to 18 carbon atoms and wherein one

25 or more CHy groups .may independently be replaced by -O-, -CO-,
-CO-0-, -O-CO-, -CH=CH-, with the provi'so that oxygen atoms are
not directly attached to each other, or R® and R® are Linked together to

form an alicyclic ring with 5 to 8 atoms;
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not directly attached to each other, and wherein R6 is a hydrogen a-tpg[p

a cyclic chain or branched al kyl residue which isyp £ /599
- 4 SEP 20‘3@03%%%% B00/ 00349 unsubstituted, nono-substitut ed Wapogeno

or poly-substituted by halogeno, having I to 18 carbon atoms and wherein

Wih the Bt ui so t AR pER TR tar whitgbiah Pl FY st dbRn® ehiotaen

other, or RS 5 and ReydnbNKikhP@ptio@illyt Subls@ifBdaby Fhiogme | Ha¥irdd REmWM tH 12 to 8
atons; and E represents phenyl ene which is unsubstituted or substituted by

a cyclic, straight-etrhom a@mbmn&h@h %ﬂtk};liﬂl}r exiedomr mwive ceni-adjacestu 6% t ut ed,

nono- substltut ed by hal ogeno, su stlt ted by halo having | to
12 carbon atons and ﬁﬁ‘i’é‘?%?rﬁrﬁiﬂéc'fgfby e T(g @I'?"Fggpendently be

{ﬁglt agigge 3atoorns are I oégn at?rﬁy&% gﬁ?%ﬂl or-b? ?ﬁik&i]r&aﬁ rlt ?\gr

represents pyrim di ni- gadubstititled, nﬁMd—ﬁibBtﬂut%d%jﬂldyhno %rohilb@phenyioyne,
2,5-furanylene, 1,4- or 2,6-naphthylene. 15 20 25 30 4. A E)]ol yner as

claimed in claim3 |$Phﬁhﬂk§qd@fbd98¢n0hh§“ﬂ&é tgiferaaborr gfoms) Whewn Qiecliiei n: E
G ai ght -chai n or  br Buh Sq R, B lbEeRhy SERAME PG 550 mono-
or pol ysubstituted b)CéJOJ(’)I’I @?CdJ,""V'-QHCi-IﬂzOOGSlF(%?BQ a’glqﬁn_,an_thz_CO_,
10 -CO-NR2-, -NR2-CO-0O-, 5O-CO-NR2-, | -NR2-CO-NR?-, -CH=CH-,
-C=C-, -0-CO-0-, with the proviso that oxygen atoms are not directly
attached to each other, and wherein R2 represents a hydrogen atom or
~ lower alkyl.

15 3. A polymer as claimed in claim 2 in which group P has the general formula IV and

20 1
wherein the broken line indicates the point -of linkage to S! and wherein R3 has the
meaning given under formula II and III in claim 2;

F repre.sents —OR* or -NR®RS, wherein R* and R’ are a cyclic, straight-
- chain or branched alkyl residue which unsubstituted, mono-substituted

25 by halogeno, or poly-substituted by halogeno, having 1 to 18 carbon

atoms and wherein one or more CH; groups may independently be
replaced by -O- or-CH=CH-, with the proviso that oxygen atoms are
not directly attached to each other, and wherein R® is a hydrogen atom

or a cyclic, straight-chain or branched alkyl residue which is
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wherein one or nore CH2 groups may independently be replaced by -0-, -CO,

-C00, -OCO -CHCH, with the proviso that oxygen atons are not-4SEP 2(]03

directly aVO28ke%6t 0 each ot her, or E further represents PCT/IB00/00349

pyri m di ne- 2, 5-di yI , pyridine-2,5-diyl, 2,5-furanylene, 1;4- or

2, 6- napht hyl ene; F represents -OR4 or --NHR5, wherei n R4 and R5 are a

cyclic, straight- chmlgmbgﬁm@aamdi@dmbtkﬁﬁ{edrsy‘ilfﬁufge PB@%B&H&%& ted or
ca

nono- or pol ysubstituted by fiuorine, havi ng 1to n atons a
wherein one or nore Hegencohpangdytoi lrﬁdmbmrdemmsyarﬁewhﬁpmmcbrbyore{ﬂh, with

W0 00/ 55006 4 sep’ SOUB TRGTRARSGYYAbE SPAPY G o CHTGRaH feany one
of claims 1 to 4 I Whivel cRPEaPAGhS ofe AOIHIAKIS anfthedld EXRIdRdlqup and

where nl + n2 0 or 1. ymer as clai ne n any one of clarns 1 to 4
in which B represent&ldaRghmiU‘qmgelﬁeP@:iﬁnnandllmycémm:@mtlmitchIa&mfs‘iaﬂd 7. A

pol clainmed in an lto in which the polyner is

ggt ?/(r:rglrl 3 nacti ve. Tfﬁreé g@}%ﬁé’gﬁéﬁ aw@aﬁﬁuwdéwubﬁgm@ﬁ by| B yeHc, é to 5
in which group Bis t y
:‘I uori ne, gchI 8r| ne or cyano §x§k§1‘e§ ?&%‘i&‘ﬁﬁghﬁ“ﬁi‘ﬁ&ﬁaﬁ %g Mched

al kyl residue which subsmmsadhm halugmb oﬂpnly-mbbﬁtutddw}eﬂalb enof hiaviflg Qlto
hal ogeno, or pol y-su&_{tltut ed by hal ogeno having It to 18 carbon atons and
wherein one or nore dﬁ?@ﬁﬁeﬁ?ﬁyo%énqrép%ecﬁws- may - CO,

Ty
é;sr ;act ?/} , a'E '?ac(::ﬁ}ed t:ﬁﬁ%:%ﬁﬂemwher répl?fce ur heEF p@éﬁnf@“aé%%-ﬁl:@ﬁg?gi n R2
represents hydrogen -Gamvith th@ﬁﬁihs%' tKé(t' oxygen atoms are not directly attached to '
' each other, or E further represents pyrimidine-2,5-diyl,
pyridine-2,5-diyl,  2,5-thiophenylene, 2,5-furanylene, 1,4- or
2,6-naphthylene. | ‘
15

4. A polymer as claimed in claim 3 in which group P has the general formula IV

wherein:

E ~ represents phenylene which is unsubstituted or substituted by a
straight-chain or branched alkyl residue which is unsubstituted or

20 mono- or polysubstituted by fluorine, having 1 to 6 carbon atoms and
wherein one or more CH; groups may independently be replacéd by
-0-, -CO-, -CO-0-, -0-CO, -CH=CH-, with the proviso that oxygen
atoms are not directly attached to each other, or E further represents
pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-furanylene, 14- or
25 2,6-naphthylene;

F represents -OR4 or -NHR®, wherein R* and R’ are a cyclic,
étraight—chain or branched alkyl residue which is unsubstituted or
mono- or polysubstituted by fluorine, having 1 to 18 carbon atoms and
wherein one or more CH; groups may independently be replaced by

30 -0-, with the proviso that oxygen atoms are not directly attached to

each other,
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.9.A polynmer as claimed in claim8 in which group Bis a 1 2, 5- benﬂzg[rpe%myyl
or 20 1, - netriyl group which is unsubstituted or
. ::}P@ 0 Qﬁi%g rklnﬁ/d(fa%j

fluorine the spacer group S5 is in position 1. 1 polymer
clainmed in any preceding claimin which groups A, C and D are phenyl ene

which is unsubstltuted or supstituted by fluorine, chlorine, cyano, or by a
25 cycl i c, Sstéh AP @ slaimed Manyaos ofclaims | 194 which Fhicereseiils @ AOTREE| t ut ed,

mono- substi tut e y. oge or poly-substituted by hal ogeno,
having 1 t8 ﬁlg:ycfjcgﬁouﬁ: a%?orrsre?/\hjere @ornle or nore CH2 groups may

i ndependently be replaced by -0-, -CO, -COO, -0-CO, -CH=CH, -C=C or
-0-COO with the proviso that oxygen atom; are not di rectly attached to
each other6. ok pAlanBreﬂdScPli[!mfﬂd rn laBy onepf elemg & t@4 ie phidhB rapresantva groyp

pyri m dine di.yl, ines2,5-diyl, 1,4- or 2,6-naphthylene. WO
00159966 ZF?T%é f‘% 'BREF80349 11. A pol yner as clained in claim10

i n which groups A, C and D are phenylene, which is unsubstituted or

substituted by fluorine, straight-chain or branched al kyl residue which is

unsubst i t uredA glolymeaoas etaigped \is wagt oreudf dlabys 1| too4 iinewhich vihe polymer i8

carbon atons, wherein one or nore CH2 groups may independently be repl aced

by 5 -0-, orfsallyimaslige. -0-CO or -CH=CH with the proviso that oxygen

atons are not directly attached to each other, or A, C and D further

repr esents cycl ohexane-1,4-diyl, pyrimdine-2,5-diyl, pyridine-2,5-diyl or
6- napbt hgl edgolyher & gaimeden aag ont af okins i tanyinpriEckgrowy B lisarematic whi ch

Sl S2, S3,.$4 and S5 r epr esent | n val ent bond or a .
strai ght - cHBIH lérmﬁm% oF |SRbstiLed SY csﬂﬁ‘?% %F@s‘é‘n‘fyéﬂoﬁb?f {;3( E5he
optional | yﬁagm }ﬁfn Wtﬁnéﬁ&sﬂkﬁl%ﬁ%@%hfch%’ﬁhﬂﬁstn‘ﬁﬂz‘dohidﬂ% sAbstitei¥d mger or a

chain of t a -L1-(CH2)r-L2- or -L1-(CH)r-L2-{CH2)s-L3-, ein
L1, L2 andcﬁa&oeadialqmde,pﬂﬂ@éﬁsﬂhﬁumtedtb)ehmgm¢,shwemb@ehﬁ carbgm h@m apdnd or

| i nki ng functional grou rein R2 re es t dra &n wer

al kyl and W%E%B"hr?&eg" feeﬁf? RPH I, rstﬂ){ Ged?hgt' e br(g\h so

that 1% s o534 LBaLPE. PLAUT 5O 9@& Iy ¢ @@%f‘oxﬂmﬁfee sthairdcapeat i ng

m)nomergum t_6|\5?| se?léWed@?ong’ m a ﬂT ° d}%g ' ? y ,
attached to each other, or B further represents -CR2-, wherein R? represents hydrogen

atom or Jower alkyl.

9. A polymer as claimed in claim 8 in which group B is a 1,2,5-benzenetrtyl or
20 1,3,5-benzenetriyl group which is unsubstituted -or substituted by fluorine and where

the spacer group S° is in position 1.

10. A polymer as claimed in any preceding claim in which groups A, C and D are
phenylene which is unsubstituted or substituted by fluorine, chlorine, cyano, or by a
25 cyclic, straight-chain or branched alkyl residue which is unsubstituted, mono-
substituted by cyano or halogeno, or poly-substituted by halogeno, having 1 to 12
carbon atoms, wherein one or more CHs groups may independently be replaced by
-O-, -CO-, -CO-O0-, -0-CO-, -CH=CH-, -C=C- or -0-CO-O- with the proviso that
oxygen atoms are not directly attached to each other, or A, C and D further represents

30 cyclohexane-1,4-diyl, pyrimidine-2,5-diyl, pyridine-2,5-diyl, 1,4- or 2,6-naphthylene.
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nitrogen atomor a oxygen atomwhich is by definition part of M L1
signifies a single bond. 20 13. A polyner as clained in claim12 I‘MMPQB{B
S1, "S2, S3IyYO8usehed S5 are a straight-chain or branched al K§CEIB80/g@3a@2pi ng,
represented by -(CH2)r-, and also -(CH2)r-O, -(CH2)rCO, -(CH2)r-CO O,

-(CH2)r-0CO, -(CH2)r-CO NR2-, (CHZ)r-NRZ -, -(CH2)r-NR2-, -0-(CH2)r-,
-CO-0-(CH2) 1., A @cx(ﬁ‘lﬂilﬁned md}BﬁT@@nﬁ oup®: WRgnd SIpshenylene,
Foups R, thind B ot

-NR2- (CH2) 1 - -(CH2)r-CO- O, CH2

- 0- (01(42) r ?\erthlch G p ;trtm@d or mlbsmwg by lﬂ)argnmmrmgmhz\um)bram:@a;lkyl
-NR2- (CH2) r - NR NR24CH N

0 N o B iaggien s RReRed op midh” eporyabStieg Baphyoris. having 1 fo &

CO- (CH2
3 (3236 e G ity SRAEN) gy e s

r- €0 @4 GEQ})-,S-CO-CB,l—OQO(D(HﬁQ%@HAWiﬁEH& Gﬁso BT ok Aoy zﬁ&ﬁﬁﬁre not
r-o ) - NR2- CO- ( CH?& (CH2) r-NR2-CO- O (CH2) s-,

oH
CH cQ-

CH2) r 0- (dhzé %@ttach@éﬂfﬁ?h otherooy &1HE) apd ﬁlrﬂ\etmyqse;lt@ewlm A-diyl,
CH

(

(

(

2)
2)

%z)r%@?@@% -, ps L A g Bk O O (GBI O (GRS
CH

2)r-NR2- CO- O (CH2) s-, -OACH2)r- CO 4CH2) s-0-, -O(CHZ)r O (CH2)s- O,
CH2)r-NR2-CO- (CH2)s- O, -O(CH2)r-NR2- COO(CHZ s-O b
.00 O (CH2) k¥4 qumer as cl@med m@%precrm@m@ whitle 5di 82r ShriYf andafe each
an inte and wherein R2
repr esegﬁs %E}Pr ogte‘lﬁgoépel e ent P?&)f t‘ﬂgﬁgl% ?ncggdgilgz?pgogrpyplgg aim13
i n which Slrcp&%entSSbyS(@Hij)ld §ﬁm@my monai 6@@%%&%&& BY KMbARE cHIoAHR iR Y
- represented by --(CH)r', | so -
cyano, or a chain of the formula —L1 (CHz)r L2 or -L1-(CHz2)-L2-(CHj)s-L3-,

wherein L1, 12 and L3 each independently of the others represent a single bond or
linking functional group, wherein R? represents hydrogeri atom or lower alkyl and r

15 and s are each an integer from 1 to 20, with the proviso that 1 + s < 24 and with the
proviso that in the case where the repeating monomer unit M is linked to S5 via a
nitrogen atom or a oxygen atom which is by definition part of M, L! signifies a single
bond.

20 13. A polymer as claimed in claim 12 in which S, §2, S3, S4 and S5 are a
‘straight-chain or branched alkylene grouping, repfesentcd by —tCHz)r, and also
(CHp)rO-, -(CH)rCO-, (CHz)-CO-O-, (CHz)-0-CO-, ~(CHz)-CO-NR%-,
—(CH:)_),—N_Rz—CO-, -(CH3)-NR2-, -O-(CH3)-, -CO-O-(CH2)-, -0-CO-(CHz2),-,
~-NR2-CO-(CHz)s-, -CO-NR2-(CH3),-, -NR2-(CH2)r, ;0-(CH2)I-CO-O-,

25 -O-(CHpr-0-CO-,  -O-CHp)-CO-NRZ,  -O-(CHz)-NR%,  -O-(CHy)-O-,
“0-(CH2)-NR2-CO-, -NR?(CHy)-CO-0-, -NR?- (CH)-O-, -NR2-(CHz)-NR2-,
“NR2-(CH,);-0-CO-, -CO-NR2-(CH)y-O-, -CO-NR2-(CH3)y-NR2.,
-CO-NR2-(CHa)-0-CO-, -0-CO~(CH2)-CO-, -0-CO-(CHa);-O-,
-0-CO-(CHa),-NRZ-, -0-CO-(CH2)-CO-0-, . -O-CO-(CH)-CO-NR2-,

30 -0-CO-(CHz)-NRZ-CO-, -(CHa),-O-(CHa)e-, ~(CH3)-CO-0-(CHy)s-,
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-(CHY)r-CO O, -(CH )OCO -(CH2}r-CO-NH, -(CH2)rNHCO, -0- (CHZ)'”:SEPIUUJ
'-COO(CHZ@) -CONH (CH2)r-, - 0-CO (CH2)r-, -0-CO (CH2)rCQ

-0 (CH2) r 48/59966 CHZ)r-CONH- -0 (CH2) r - NH CO- | COO(P&Q??“"’&?“"‘
-CONH (CH2) r- O, O(CHZ)r- , (CHZ)r-NH-CO(CHZ)$-

-(CH2) rNH-CO- O (CH -(CH2)r-O (CH2) s (CH2) r NH- Q0 2)s- O

- (CH2) r - NH-(CH- (&bs,-e(@inﬂe 2&9@1)&2)@&)@36@ -OCHAR) s- 0- |

o(ao) ?2%@:%(%@@@ . 10 BB b dor) L CHIRH GG fna <
ZQGCFZ?;”EZ‘ AR R dHRY ‘?{; ﬁﬁﬁlﬁ’f W%&E&@zh OryaPoliais 0@221 ly”‘”
o 25 pol oG R i ed having | to 12 caf Eéﬁbfrﬁﬁ"”&@ﬁfe% T one or
nmore CH2 c&&q@ﬁgmﬂ @—fg@ntly be replaced by . geﬁy’%

-0-CO, A°the proviso that oX at ons S Aot

di rectly athac OqCeB boot her. 16. A pol yner R 0. 15 in
which RL is g gi?l;u ght %hal n or branched 30 al kyle%lgln due, hggll?ﬂr%gol o8

carbon at on®-(CHIRFERA-CMO-(Hd®, CH2 groups are eagjp- 6)2(CH2)§6F((213%3 V\D
00/ 59966 PCT/ 1 B00/ 00349 mdegendently repl aced by -0-, -

-0-CO- or ~CPHECH2w@HCH)R- prwiwsn rtandts azyegeln aaumtngerafmnriolo o), metbt | y
attached tqQ each other. 17. A poly s clained in any preceding claimin
whi ch the ﬂl@ﬂ%ﬁ‘f‘ﬁ‘hﬂl%ﬁérﬁeﬂ aadﬂ‘ﬂiefe ¢ senaesopisdtydrogeron ave1aiiyd, a styrene
derlvatlbve an imde, amamc acid .or an ester thereof or an am di m de.
18. A polymer as claimed in any preceding claimin which the imde unit M

from whi cqtAepdiyngr GBadifinied fYRIAESISEd WhichNS! 082 MBBeSYradpss ate ahe
general formulae 111, 10 V and VII and/or the anal ogous am c acid groups

and ami c agraigiisshein glolens arouping reeeented bur k- end \alsentCHa%-O-, 15
-(CHz}-CO-O-, -(CH3)-0O-CO-, -(CHz)rCO—NH-, -{CH2);-NH-CO-, -O-(CH3)-,
-CO-O(CHp), -CO-NH-(CHp)r, -O-CO-(CHa)y, -O-CO~{CHz)-CO-O-,

15 -O-(CH)r0-CO-, -O-(CHp)r-CO-NH-, -O-(CHp)-NH-CO-, -CO-O{CHz)-O-,
-CO-NH-(CH)-0-, O(CHprO-, ~ «CHpNH-CO-(CH)r,
-(CH2)-NH-CO-O-(CH2)s-, -(CH2);-O-(CH3)s-0O-, -(CH3)-NH-CO-(CHz)s-0O-,
-(CHa)y NH-CO-O(CH3)5-0-, ~O-(CH3);-NH-CO-(CHy)g-, -O-(CH2)r-O-(CHy)s-O-,

' -0-CO-(CHa)-O-(CHy)e-O-, | -CO-0-{CH2);-0-(CHy)s-O-,

20 - -O-(CH2)-NH-CO-(CH,)s-O-, -O-CO-(CHz)y-NH-CO-(CHz)e-O-, wherein r and s

are each an integer from 2 to 12 and the sum of r + s < 15.

15. A polymer as claimed in any preceding claim in which R1 is a hydrogen atom, or
a straight-chain or branched alkyl residue which is unsubstituted or halogeno or
25 polyhalogeno-substituted, having 1 to 12 carbon atoms, wherein one or more CHj
groups may independently be replaced by -O-, -CO-, -CO-0-, -O-CO-, -CH=CH- or

-C=C-, with the proviso that oxygen atoms are not directly attached to each other.

16. A polymer as claimed in claim 15 in which R! is a straight-chain or branched

30 alkyl residue, having 1 to 8 carbon atoms, wherein one or more CHp groups are each
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_vvhich is

OIlll IV20 VW 00/59966 G 0 2 Se S T NN-KVI O E5VII 0 'o Q‘ P?U(B
N VIII SE P 2003 PCT/1B00/ 00349 in which the broken |Iine synbolises §E
| i nkage t owBpoapskgwherein: 10 Tl represents the tetraval ent W@fgapgadeadi cal
of a tetracarboxylic acid dianhydride after fornmal renoval of the two

-CO0-CO groups, the four valencies of which are distributed between four

different ;R Epl%nﬁﬂfq'@ﬁlaeéd phe.g.adpen! *-C6201§§ _epeh. '&d%ﬁﬂéﬁm\b%he(ﬂht he

ot her represehts an”aronatic”or al rcycl trival ent group, ree
val enci es pfovidu thht m«gemiamtnsudwnadhrdmﬂywmheﬂm eschdjthérer ent car bon atons of
the group, the group being unsubstituted or substituted by fluorine,
chlorine, cyano, by a cyclic, straight-chain or branched al kyl residue

17. A polymer as claimed in any preceding claim in which the repeating monomer
5 umit M is acrylate, methacrylate, a styrene derivative, an imide, am amic acid or an

ester thereof or an amidimide.

18. A polymer as claimed in any preceding claim in which the imide unit M from

which the main chain is synthesised is one or more groups of the general formulae I,
10V and VII and/or the analogous amic acid groups and amic acid ester groups of the

general formulae IV, VI and VIII: |
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unsubsti tuted, nono-substituted by hal ogeno, or pon substituted - 6 gﬁ
00/ 59966 - 4 SEP 2003 PCT/1B00/ 00349 by hal ogeno, having | to | lznﬁn"'
at oms andwdneosioes one or nore CH2 groups my |ndependentI§PCtIEBmﬂt9Bfa?ced by
-0-, -CO, -COO, -OCO, -CHCH, -CSC, with the proviso that oxygen
atoms are not di rectIy attached to each ot her; 5 S6, S7, S8, S9, S10
represent a single covahent bond or a spacer unit, rlsing a

strai ght-chain or branciied al kyl ene resi due which Qs unsubstl t ut ed,

nono- substi tuted by or hal ogeno, or poly- su ute halogeno,
having | to 24 car ngato 2_wheg®ein _e_gle_mz s may

i ndependently be re by -0-, - ,

- Si (CH3) 2- O-SI(CH3)2 N -, -NR2-CG>, CONRZ NR2 COO - O C0- NR2-,
-NR2- CO- NR2-, -CH--- O CC, -0OCOO, wth t HR provi-so t hat oxygen

atons are not d| rectly attached to each other, and wherein R2 represents
hydrogen atom or lower alkyl; 15 J refiesents an aromatic or alicyclic
divalent, trivalent or tetravalent group, the valencies of which are

di stributed between different atons of the group, which is unsubstituted
or substituted by fluorine, chlorine, cyano, ?3/ a cyclic, straight-chain
or branched al kyl residue which is unsubstituffed or nono cyano, or

hal ogeno 20 or pol yhal ogeno-substit utgd, havinhgﬁl te9 18 carbon atons and
wherein one or nore CH2 groups nmay in t1yNo eplaced by -0-, -CO,
-CO0O, -O0CO, -CHCH, - ﬁ W|tht pro\n[fot at oxygen atons are not
directly attached to each SH—nl furthe epresents a nitrogen atom
or -CR2- and wherein R2

VII

Lo Y

VIII

in which the broken line symbolises the linkage to S5 and wherein:

10 T represents the tetravalent organic radical of a tetracarboxylic acid
dianhydride afier formal removal of the two -CO-0-CO- groups,
the four valencies of which are distributed between four different
carbon atoms of the radical;

T2, T3 - each independently of the other represents an aromatic or alicyclic

15 trivalent group, the three valencies of which are distributed
between three different carbon atoms of the group, the group
being unsubstituted or substituted by fluorne, _Chlorine, cyano, by
a cyclic, straight-chain or branched alkyl residue which 1s

unsubstituted, mono-substituted by halogeno, or poly-substituted
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25 represents a hydrogen atomor |ower alkyl; K represents the radical of
an aliphatic, alicyclic or aromatic diamne after formal renoval- P§ER 083
two am no gmmgggﬁﬁand G represents hydrogen atom or a nonovaCemtoomogani C
group, derived froman alcohol after formal renoval of the hydr oxy group.
30 WO 00/59966 - 4 SEP 2003 PCT/I1B00/00349 19. A polyner as clained in

claim 18 in which the grgyRgid nl‘ijav}_ ?rt 18" Laf ﬁé)r?momsaﬁrgfgfh in°bne or

carbocyclic groups, the three enC| whi ch are so but ed

bet ween three different umnb(ﬂﬂgagmnps mgtmde@mndﬂnﬂtyﬁﬁsmplaabcbbpl-ea A,

| ocated at adjacent carbon atons. 5 10 20. A polymer as clainmed in claim
19 in which the groups TC@de, T@Ca@e -CHE-e(i=C-bavithethe perisovthati oxygen t he

t hree val enci es of which are so di r| but eﬂ%é)etwegg three different carbon

‘atoms that two of those $QMERETEY EﬂYﬁttacc Oreeh B¥9§7|t|on relative to

t 3. d
_\C/)mn?cﬁng ersﬁé%stsrag\sg%mg%réémcé gibng%nc#ﬁd&??ﬁlgg S’rruca)'?]c a&g%’p?ﬁt 1[%H%—:-Dglrsegent ed by
-(CH2)r-, and al so - ( CH2}traifht chain(deiizdrichédhlkyletdH2)dueRHith is uhSiRiitafedCO- |

-(CH2) r-CO- NR2-, -(CH2)rNR2-CO-, CHArNR2- CH2) r- O (CH2) s-,
-(CH2) r-CO- O (CH2) s-, (quw@im@@lte ) &Yano 1§ h vzm-pr Dmmlmbmamisby

) E ag ; i IC\I}RZC-OC(OQ?zg SCHQ S- ha{leéi%ﬂﬂ%\ﬁg&g @%@@r&m 80[1‘(5%):11’6111 oneor mor%)éﬂg
G AR 00,0 (S2) 5. Boups WAL s6%eced 60 -€LAB O 00
s <_ 200 and wherein R2-Q-€if)-¢sBIfCH3)ySiEHs)p; NRRer -NRkGO-, -CO-NR2-,
-NR2-CO-0O-, -0-CO-NR?-, -NR2-CO-NR?-, -CH=CH-, -C=C-,
-0-CO-0-, with the proviso that oxygen atoms are not directly
attached to each other, and wherein R? represents hydrogeh atom
or lower alkyl;

15 7 represents an aromatic or alicyclic divalent, trivalent or tetravalent
group, the valencies of which are distributed between different
atorns of the group, which is unsubstituted or substituted by
fluorine, chiorine, cyano,. by a cyclic, straight-chain or branched
alky! residue which is unsubstituted or mono cyano, or halogeno

20 or polyhalogcno-substituted, having 1 fo 18 cafboh atoms and
wherein one or more CHz groups may independently be replaced

| by -O-, -CO-, -CO-O-, -0-CO-, -CH=CH-, -C=C-, with the
proviso that 6xygen atoms are not directly attached to each other,
or ] further represents a nitrogen atom or -CR2- and wherein R2

25 represents éhydro gen atom or lower alkyl; |

K represents the radical of an aliphatic, alicyclic or aromatic diamine
after formal removal of the two amino groups; and
G represents hydrogen atom or a monovalent organic group, derived

from an alcohol after formal removal of the hydroxy group.

30
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20 22. A polyner as clained in any one of clains 18 to 21 in which S7 and
S10 are a straight-chain or branched al kyl ene grouping, re resent ed&BQP 2003
-(CH2)r-, VEQA0/a%6® -O (CH2)r, -CO-(CH2)r, -CO- O (CH2)r -, 8

-NR2-CO- (CH2)r, -NR2-(CH2)r-, -CO NR2-(CH2)r-, -NR2-CO-(CH2)r,

-0-(CH2)r0- (CH2) s-, ‘

- (CH2) r CO- QY @HRoIgmer (ERimeQiCCkAGHRD fir whicBHBErardiR2- TOahdH2)a3e trivalent
-(CH2)rNR2-CO- O (CH2)s-,- O (CH2) r- O (CH2) s- O(CHZ)rCOO(C!q—:ICa -.

| -0 (CH2) r O-ZTMEIBHPY sCarbReychip ) arowRp tap i ngﬂlencmswf ool s ighriputed) s - |

i oger fr GIRTEPGISY GTGrRR, Kbl SR WA of YA Flhde iR Holkf FETT O

represents day@eﬂgﬁfb@fatbmmer al kyl. 25 -66 4 SEP 2003 WD 00159966
PCT/ 1 BO0/ 00349 23. A polyner as clainmed in any one of clains 18 to 22 in
which" S8 and S9 are a straight-chain or branched al kyl ene groupi ng,

repr esent ed, by and.al s -(CH2) | . )L
_(CH2) %’@ ‘? % S GHIRES M Cgalm(]g% %hﬁg%g(m‘%ﬂséhz)%% NRZ’(W ‘“%i‘r"-’(“gz) re,
-CO- O ( CH2)Henzench@QhﬁQ§2)tﬁa th:eé\uagl'e@?ei @l‘*&)}ﬁch ardCse WK d@ bErween three
R2- (CH2) r-, -0-( coYo' O CO, -0-(CH2)r-CO NR2-,
-(CH2) r - Nﬁeﬁ’erent- c&rbtm—ﬂ))ms Ghat twﬁo(f ﬂtdg)z rvhléﬁc;@oage mnmg(t@-lg@mnmed]mrc to
R2- (CH2) r O, R2- (CH2) r- NR2-, 10-NR2-(CH2)r-O CO, -CO NR2-(CH2)rO-,
0O NRe- (CHPFAREBET. © 0O NR2- (CH2) - O CO-, O CO- (CH2) r CO-, - O- CO- (CH2) r O,
-OCO(fg2)r-NR2-, -0-CO (CH2)rCcO- 0, -0 CO (CH2) r CO- NR2-,
21. Aﬁoly_mer as claimed in any one of claims 18 to 20 in which S6 is a straight-chain
 or branched alkylene grouping, represented by -(CH2),-, and also -(CHz)-O-,
-(CH2);-CO-, ~(CHz);-CO-0-, ~(CH)-O-CO-, -(CH2)-CO-NR2-, -(CH2)-NR2-CO-,
~(CH2)NR2-, -(CHz)-O-(CHa)s-, -(CH2)-CO-O~(CHa)s, -(CH2)-O-CO-(CHz)s-,
15 ~(CH2)NR2-CO-(CHz)s-,  -(CH2)-NR2-CO-O-(CHz)s,  -(CH2)}-O-(CH2)s-O-,
~(CH2)-CO-0~(CH2)s-0-, -(CH2)-0-CO-(CH2)s-0-, ~(CH2)-NR2-CO-(CHp);-O-,
~(CH2)-NR2-CO-0-(CH2)s-0-, -(CH2);-0-(CH)5-CO-0-, -(CHz2)-0-(CHz)s-0-CO-,

wherein r and s are each an integer from 1 to 20, with the proviso that r + s <21, and
wherein R2 represents hydrogen or lower alkyl.

20 |
22.A polymer as claimed in aﬁy one of claims 18 to 21 in which §7 and S10 are a
straight-chain or branched alkylene grouping, represented by -(CHjz);-, and also

-0-(CHz)y, -CO-(CH), -CO-O-(CHa)-, -O-CO-(CHz);-, -NR2-CO-(CHa2)-,
-NR2-(CH3)y, -CO-NR2-(CH2)-, -NR2-CO-(CHy), -O-(CH2)-O-(CHa)s,
25 ~(CH2)~CO-O~(CHz)s-, -(CH2)-O-CO-(CH32)s-, -(CH3)-NR2-CO-(CH2)s-,
-(CH2)rNR2-CO-O-(CHa)s-, -O-(CH2)-O-(CH2)s-,  -O-(CH2)-CO-O-(CHa)s-,
-0-(CH2),-O-CO-(CHy)s-, -0-(CH3)-NR?-CO-(CHy)s-,
-0-(CH2)-NR2-CO-0~(CH3)s-, -0O-CO~(CH3),-O-(CH3);-, -CO-0-(CH3)-O-(CH2)s-,
wherein r and s are each an integer from 1 to 20, with the proviso that r + s <21 and

30 wherein R2 represents hydrogen or lower alkyl.
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-0 CO (CH2)r-NR2-CO-, -(CH2)r-0-(CH2)s-, -(CH2)r-CO O (CH2)s-,
(&Z)rSOCH(CHZ)s-, :((C:Hz)zfNszcogc:Hz)s-(m(zgzgggz(cczaz?(mz)sﬂﬂ2{103
- (CH2) r 0- ,-(CH2)r-CO- O (CH2)s- O, - r
';Eng:NR(zggzobo?%g—ikzﬁ)sfo,)-(mz)rNRz-COO(mz)s-o, _0- (mz)ﬁmg]’?%@gig-
-0 (CH2) r CO- 0- (CH2) s-, - O (CH2) r - NR2- CO- ( CH2) s-,
-0-(CI—|2)rNR2-COO(CI—|2)s-,-0-(CI—|2)r-COO(CI—|2)s:O-,
-0-(CH2)r O (CH2) s- O, - O_( CH2) r NR2- (CO(?()CHZ)S o, 2

- - ](],‘EI—%) 13 3
8&8_'(2)0[12)r ﬁa%?@dmﬁﬁgggﬁyr&gnf%are eg)c 2an |hh%hegseral}dr%marfato 20,
with the p?twglgcﬁh@mpr rbranched altylemmn grovpengi repR2entedrins ef@is,)hy drd G@dd OF

I | Kyl ol ymer according to any one of clainms | to 23
cﬁgre;c? er ysé@ﬁ 31 (Sh (éﬁé)r% ynéGHf)s‘C@-ébpoF(ﬁhr) -028025. -(CHpR! GORIR2-,

18.to 23 characterised in that at Ieast 50%

3? “The. minoRSRIbINR Cﬁi_, ~R7ni -G el 1CQHG(HHake 1-O@ECER)ane or
2003 3&»"8&@@%@%@#@&8%@3@% @z%ﬁL%ﬁ%&%ﬁ,ﬁg' OO0
the i n chil (e T L e t?&%@%ﬁm{% -G N ne OoleS -
Tonomer bt it OB e Cear 1 s e R NI IR | S bR one
si de- chai n. }a&_((ﬁwpby@@t as cl mQ@Mn@@% gne of cl E&M;_B(éﬁ )ZIZIR\M“ ch

contain one or nore

10  -CO-NR2-(CH,);-0-CO-, -0-CO-(CHy),-CO-, -0-CO-(CHy),-O-,
-0-CO-(CH)-NR2-, -0-CO-(CHp)y-CO-0-, -0-CO-(CHz)-CO-NRZ-,
-0-CO~(CH2),-NR2-CO-, -(CH2)-O~(CH2)s-, -(CH2);-CO-0-(CHy)s-,

«(CHz)-0-CO-(CHp)s-,  (CH2)rNR2-CO-(CHy)s-,  ~(CHp)rNR2-CO-O-(CHy)-,
-(CH2)rO-(CH2)s0-,  ~(CH)-CO-O-(CHp)sO-,  ~(CHy)p-O-CO-(CHp)s-O-,
15 ~(CH2)rNR-CO-(CH)s-O-, «(CHy)-NR2-CO-O-(CH)s-O-, -O-(CH2)-O-(CHy)-,

~0-(CHy);-CO-O-(CHy)s-, o © -0~(CHy)NR2-CO-(CHy)s,
-O-(CH3)-NR2-CO-0-(CHy)s-, | -O-(CH3)-CO-0-(CH3)-O-,
-O-(CHz)-O-(CHa)s-O-, -0-(CHz)-NR2-CO-(CH3)5-O-,
-O-(CH2)rNR2-CO-O-(CHp)¢-0-, ' - -CO-0-(CHy)-O-(CHy)s-,

. 20 -CO-O~(CHj);-O-(CH3)s-O-, wherein r and s are each an integér from 1 to 20, with

the proviso that r + s < 21, and wherein R2 represents hydro gen or Jower alkyl.

24. A polymer according to any one of claims 1 to 23, characterised in that the
polymer is a copolymer. |

25
25. A polymer according to any one of claims 18 to 23 characterised in that at least
50% of the monomer building blocks forming the ﬂiain chain are linked to 6ne or two

side-chains, which comprises the whole of formula I-except M.
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groups of formulae IV, VI or VIIl, in which Gis hydrogen. 10 29. A 4S%fiR 8}
as clainmed in any preceding claimwhich contains as an addilitéTv ofvo0340

si | ane- coM@ P conmpound and/ or an epoxy-containing crosslinking agent

30. A polyner as clained in any pr ecedl ng cl ai mwhich contains as an
additive a 15 photosensit.i ser, oradi cal generator, and/Q ationic
phot oi ni t i%f-é¥ POQIT‘ETAa‘ﬁi?F‘i}H%r a‘"sla aragtenssd gy dhal @tplgag d';ag}ﬁ](?f t?'F‘n xt ur e
wi th one Rk fSE h%‘?ﬂﬁ?a%l TEORRERSend 1AW IE ithe/side-

pol ymers, pﬂﬁq}égrcl?%@zﬁ l|gom3rs gntg% phot %actlve n%nnorrers 20 32. A

pol ymer aschaim@i med in any preceding claimapplied to a support and, after
any imdisation step which nmay be necessary, crosslinked by irradiation
with linearly polarised light. 25 33. Use of a polyner as clained in any
precedi ag LY & R JdrdVE clbifs 14 kG19Bd cRArdSEAded inSRSk e
optlcalycoir;\ﬂs?‘r gbﬁén 27% d%%nt 52,18934111 Us%gl?fgs a pol ymgr ras cleallrre in claim
33 by firshonsrageniiliingblecksdanyingd sitibehain esidach higkeabioyondy onessida-¢hain. whi ch
is applied to a support, which is optionally coated 30 with an el ectrode in
a spin-coating apparatus, so that honbgeneous |layers of 0.05 to 50 m

thi ckness cIARER i b%@%ﬁa‘xﬁﬁ g e dh aliitg cbiigin' B@ @Bork0 be
ori ent ed. f%g‘ Mﬁ%&%m 1%@59%8 IBOO/ 00399 §5. An optical or

el ect r o- opgrospd oftfevmalze Ady Vihgr Sl mash]cbﬁes bydregemt i on | ayer,

charact erised in that the orientation |ayer contains a polynmer as clained
in anyl®ne of claims 1 to 32. 5 36. Use of a polymer as clainmed in any one

of claims Jo U0 ,3Rmidt dsNQamPaSH A} pRize@hy @Mhim which contains as an additive a

silane-containing compound and/or an epoxy-containing crosshinking agent. .

30. A po]ymei‘ as claimed in any preceding claim which contains as an additive a

15 photosensitiser, a photoradical generator and/or 2 cationic photoinitiator.

31. A polymer as claimed in any preceding claim .in mixture with one or more other
polymers, oligomers, monomers, photoactive polymers, photoactive oligomers and/or
photoactive monomers.
20 _
-32. A polymer as claimed in any preceding claim applied to a support and, after any
imidisation step which may be necessary, crosslinked by irradiation with linearly

polarised light.

25 33.Use of a polymer as claimed in any preceding claim as an orientation layer for

liquid crystals, and in optical constructional elements.

34. Use of a polymer as claimed in claim 33 by first preparing a solution of the
resulting polymer ﬁateﬁﬂ, which is aﬁplied to a support, which is optionally coated
30 with an electiude in a spin-coating apparatus, so that hor_nogeneous iayers of 0.05 to
50 ym thickness are- produced, then or optionally irradiating the regions to be

onented.
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unstructured or structured optical elenent or a multi-Ilayer system
__ ! P yer sy 4 SEP 2003

WO 00/59966 PCT/IB00/00349

35. An optical or electro-optical device having at least one orientation layer,
characterised in that the orientation layer contains a polymer as claimed in any one of

claims 1 to 32.

36. Use of a polymer as claimed in any one of claims 1 to 32 in the construction of an

unstructured or structured optical element or a multi-layer system.

~-H0.



