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(57) Abstract

The invention relates to novel crosslinkable, photoactive polymers from the class of polyimides, polyamide acids and esters thereof,
and to their use as orientation layers for liquid crystals and in the construction of unstructured and structured optical elements and
multi-layer systems. The polymers contain as side-chains photocrosslinkable groups of formula (I). The broken line indicates the point of
linkage to the polymer main chain. In addition, A, B each independently of the other represents unsubstituted or optionally fluoro—, chloro—,
cyano-, alkyl~, alkoxy-, fluoroalkyl- or fluoroalkoxy-substituted phenylene, pyridine~2,5-diyl, pyrimidine~2,5-diyl, cyclohexane—1,4-diyl,
piperidine-1,4-diyl, piperazine~1,4-diyl; C represents unsubstituted or optionally fluoro—, chloro-, cyano-, alkyl-, alkoxy-, fluoroalkyl~ or
fiuoroalkoxy-substituted phenylene, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4~ or 2,6-naphthylene.
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20 to say the angle of tilt is transferred to the liquid crystal. The size of the angle of tilt is

determined both by rubbing parameters, such as, for example, rate of advance and
contact pressure, and by the chemical structure of the polymer. For the production of
liquid crystal displays, angles of tilt of between 1° and 15° are required, depending
upon the type of display. The larger angles of tilt are required especially for
25  supertwisted nematic (STN) LCDs in order to avoid the formation of so-called
fingerprint textures. In TN and TFT-TN LCDs, the direction of rotation and of tilting is
defined by the angle of tilt, so that "reverse twist" and "reverse tilt" phenomena are
prevented. Whereas, in the switched-off state, reverse twist results in areas having the
incorrect direction of rotation (which manifests itself optically in the display having a
30  spotty appearance), reverse tilt becomes particularly apparent when the LCD is
switched on, causing very troublesome optical effects as a result of the liquid crystals
tilting in different directions. Reverse twist can be prevenied by doping the liquid
crystal mixture with a chiral doping agent. To suppress reverse tilt there has hitherto

been no alternative to the use of orientation layers having an angle of tilt.
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in which the direction of orientation can be predeterm ned by

i rradiati on W@RYBSF&rised 1ight have been known for sonme ti mePCEIBP&OIAZS

t hat means : - 2- )
possible to avoid the problens_inherent in the rubbing process. In .
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direction. That orientation process is reversible, that is to say by
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pol arisation it is ssibl.e for the,direction of qQrieptation 15 t hat has
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orientation |ayers_on that basis are |ess suitable for use in LCDs

Anot her possi BTIENtA¥iscas popsible e ithegrubbing: preeess.Ukwbbing,isi thenefore Msed shieByrte

in 20 i qui e | i ribed, in Jpn.q,.J. | . Phys.. Vol .
31 (1992) 21 e %‘Jgthgs‘ng%ﬁ%’ri%égé‘gﬁ%%é’vgﬁ %@f&%ﬁ%éﬁ&@ﬂﬁ?%@%ﬁ&@a
phot or eadti veari ofgrdat isterest, HoMeper, in many BFbS F diplay tethnaloPand integrated
linearly polarised |ight is enployed for the structured orientation
of 1iquid cry8pPgssFougxamplethey can be aises in aapremingtthe vigying eagledeperdsncy of

above, in thet‘gigt% - ?ngj; tructurable orientation |ayers described in
Jpn. J. Appl. ﬁng%‘%lp Péﬁgl (1992), 2155 an anisotropic polyner
network i s synthesised. Those '

To improve viewing angle dependéncy, LCDs having pixels that alternate in

20 respect of angle of tilt were proposed some time ago (e.g. EP-A-0 683 418). That
proposal was based on the realisation that the angles of tilt of polyimide layers change

at sites which have been irradiated beforehand with laser light. That change is based on

the destruction of some of the imide bonds at the site of irradiation, for which purpose
comparatively short wavelengths and high light intensities are required. Using that

25  procedure it is possible in principle to produce orientation layers having domains with
different angles of tilt. The disadvantages lie, however, in the high irradiation energy
required for the purpose and the comparatively long irradiation time. In addition, the
orientation of the longitudinal axes of the molecules in the plane of the layer is
produced, as before, by rubbing, so that the above-mentioned problems arising in the

30  rubbing process cannot be eliminated. In particular, that procedure cannot be used to

produce structured surface orientations.

Orientation layers in which the direction of orientation can be predetermined by

irradiation with polarised light have been known for some time. It is by that means
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| ayers of orieptatiomiayexict ured ori entation pol yners and crosslinkable | ow
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desi red ori enpalarised light. Such & guast/hest systerh)is desciibetl; for enampieylie US-Ac-4 O74 941.
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| ayers formed; ; S ' AL 5 : = Ak
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appl i cati ons, layepsciimhdigtetl drecorne drientedTinddcepidanee, withethatr prefdrtedi dir¢dtien. That
adj acent liquid crystal . m xt ure havin nJnsufficient electrical
st stance vaPlEttalon propes is JPugruble gt togp Y By further dupipfini of 4B lAvet Hithe
l'iquid crystak; ' | te:s [ tRd HReots ; [
52 measir o GPTE Pk Seropd shrebRorPOF pABHARIGA IF}s ST (R Uegton of el
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undesi rabl e changes in bri ght ness and cantrast, over tine .and thus
result in unsPEISES eambe seneaied a5t %aﬁﬁa&m& orienta, [Ayers on that basis are less

The probl em “Qﬁﬁgr{ﬂlé’fd?gfé BeLepyention was, therefore, to produce
po

phot oreactive 2 yners that, when irradiated with polarised |ight,
result in the production of stable,

Another possible method of producing high-resolution orientation patterns in

20  liquid crystalline layers is described in Jpn. J. Appl. Phys., Vol. 31 (1992), 2155. In that
process the dimerisation of polymer-bonded photoreactive cinnamic acid groups
induced by irradiation with linearly polarised light is employed for the structured
orientation of liquid crystals. Unlike the reversible orientation procedure described
above, in the case of the photostructurable orientation layers described in Jpn. J. Appl.

25  Phys., Vol. 31 (1992), 2155 an anisotropic polymer network is synthesised. Those
photo-oriented polymer networks can be used wherever structured or unstructured
liquid crystal orientation layers are required. In addition to their use in LCDs, such
orientation layers can also be used, for example, in the production of so-called hybﬁd
layers, as exemplified in European Patent | Applications EP-A-0 611 981,

30  EP-A-0689 084, EP-A-0 689 065 and EP-A-0 753 785. Using those hybrid layers of
photostructured orientation polymers and crosslinkable low molecular ‘weight liquid
crystals it is possible to realise optical elements such as, for ‘example, non-absorptive

colour filters, linear and circular polarisers, optical delay layers and so on.
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-h¥gh-resol uti'on orientation patterns having a defined angle o:‘ tilt and at
the sane tine esult in sufficiently high resistance va .ng
ratios) in thgoagc?flggignt liquid crystal medi um 25 Uﬁéﬂf}ﬂ%}oﬂzg
Surprisingly, it haEPuo® 1dct86f ERAA-OI 163550 N Wﬂil lASS}GIIWP?Wﬁlibdhiﬁﬁwhl _ iclat_ﬁ%
as si de-chai ns groups derjvaple structurally from 3-arylacrylic aci
are able to fuff Y‘F‘e’ishg?g e suttablg i PF’BF@Pealf‘EF dhe. synthens ot SYchs gnisaisppically
orientation | loEH&t S : Th Wol'dl

compounds si reei T nkdh mhoetilbftatation Byers for IGUEF SiysRly T8 6 PSP the
orientation ofconpuhis)destribeg sihaEB-A-017631552 napkde Wid-A-D641 00453t on?aﬁadieﬁé@mriﬁv
the irradiatiqn 3 condi.fjons, and, at the sanme tine, in an appreciable

i ncrease i tﬁé“eéagdl"llqrﬁﬁ l‘rgég F"s‘lsd??é@bﬁ’ in addiignig|induring the desirgd torientation,
nei ghbouri ng @i | i . . . .
"o 9 | sifiltinedlty 1 indiRg diBngle of st It i thys possible to prodhce layess having
si de- chai n pol spuetusing imw respéxt of birfece @kientation apdbanglevfiik., pol yani de aci ds and
esters thereof, characterised in that they conprise as si de- chai ns
phot ocr ossl i nkabl e groups of the general formula I: _ [err]
5 wherein e L e el ndis | X nﬁ% ) h@
pol ymer main chain 'gﬁr%d()%n%% I\L/l\#ggel w:eu%ﬁ%é R(?ly%%{'sn&egglg#c%w Z%hggﬁl 6Df

t he ot her10 eprEB-ARD 3631652 bad WO1£960004Phave ik [disativatige, however, that for certain
chl oro-, cyano-, .al kyl -, al_kox%/-, fluoroal kyl - or fluoroal koxy-substituted
applications, especially for use in TFT displays, they result in the adjacent liquid crystal

mixture having an insufficient electrical resistance value. In TFT displays, too low a
resistance value of the liquid crystal medium leads to an inadequate "holding ratio”,
which is a measure of the voltage drop in the display after the voltage has beeﬁ
15 switched off. Low holding ratio values, however, bring about undesirable changes in
brightness and contrast over time and thus result in unstable graduations of the grey

tones.

The problem underlying the invention was, therefore, to produce photoreactive

20  polymers that, when irradiated with polarised light, result in the production of stable,
high-resolution orientation patterns having a defined angle of tilt and at the same time

result in sufficiently high resistance values (holding ratios) in the adjacent liquid crystal

medium.

25 | Surprisingly, it has now been found that polyimides that have in addition as
side-chains groups derivable structurally from 3-arylacrylic acid are able to fulfil those
conditions and are excellently suitable as orientation 1ayers for liquid crystals. The
crosslinking of those compounds using linearly polarised light results in excellent
orientation of the liquid crystals, in an angle of tilt that can be set by the irradiation

30  conditions and, at the same time, in an appreciable increase in the electrical resistance

and holding ratio in the neighbouring liquid crystal medium.



plenyl ene, pyri d| ne 2,5-diyl, pyrimdine-2, 5-diyl, cycl ohexane- 1 ,4-diyl,
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al koxy-substituted 20 o8
ring atoms, and R[ ex.r}Si
further R[err] group; 1| s h
a spacer §nit, such as a straight-chain or branched *al kyl ene
grouping represented by -(CHerr])[err]-, "optfd onally nono- or poly-
-substituted by fluorine, chloriné or cyano, or a chain of the fornula 25

Ll err]-(CH eryhireff the-BrbRdn ime ﬁfdtcates tgnf é)Plrr’t of lglrk?%e to the epolymer main chain and

L[err]-(CH err])[err]-L[err]- err] eln Llerr], L[err]
and L[err] eawherem |ndependently of the others represents a
SICQ)(‘_:]L-}G bond kLD aé:ﬁrlP r}‘)%%ln:*{?%[t rqf]thq:gher r%%ﬁséﬁ{s?gﬁutgcﬁj %p ogtsloﬁaﬂy’ fluoro-, .

Rt }@0 0! -0 G & s abfRl et HERAIL or Cabldaikorflabidifted
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and r and s are eacphenylenes eppridige-2,5-diyl, pyrimidine#Sidiyh 2¢)clahexhneg-hd-diyl,
proviso that r + s < 24:. olerr] . r esents a single coval ent bond
or a spacer unit, sPPfridisel] ‘g'{l\yi[%ﬁ!ﬁrl%ﬁ%,lﬁ ‘ﬁgf br anched
al kyl ene grougi ng r%ﬁ@éﬁ@hﬁﬂxﬂ@ﬁhﬂéﬂﬂ i d?ﬂhbro» Mo S aho-, BIKYE; aloxy-,
-5 - fﬁlsubstltute f1uorine, “chlorine or
cyano, or a chai n ofluerealkybr mJI OroalkOXY-SUbStlt“ted phengiqnes o) primiding- Srdiyl,

-(CH L
cach. i nddpentent |y PYdind-2SIBELS gBehulend s yralIEIeC B of St nepf e o)
l'i nki ng functpbonal &%&Bﬁtssﬂw a®R!Q or an oxygen atom lmked € ring, C- 1Qtﬁﬁ-}artho-
-NR[err]-, -NR[err] CONR[err] -NR[eEﬂ1 O, -0 O NR err}l
_NR[err] - CO NR[ err]'POS’dandH- formep copmearin urd, cgberein R 'is an optionally flygrer arn
ts h I
From L to 20, with hoRibsucailondloitin of Madonf i1 Bidtp ity ot 690

i ndependently of t hearbmmatomsepf an eptiondljyd flagmn, chlbimy alkyl- ohblkoxpanbstitated,
optlonallgfluoro sub ﬁlkyl haV|n fromlto 12 carbon atons in
whi ch 102 q’aélﬁaw r‘i‘é‘"@gl[f&m? Bsing #PMno or nore non- adj acent

CH2 groups mayl hav Crepresents a single covalent bond or a spacer unit, such as a straight-chain or

branched alkylene grouping represented by -(CH,),~, optionally mono- or poly-
-substituted by fluorine, chlorine or cyano, or a chain of the formula
L!-(CHp)-L%- or L'-(CHp)-L?-(CHy)s-L>-, wherein L', L? and L* each

25 independently of the otheré represents a single bond or linking functional
groups such as -O-, -CO-O-, -O-CO-, -NR>, -NR’-CO-, -CO-NR’*,
-NR?-CO-O-, -0-CO-NR?-, -NR%-CO-NR’-, -CH=CH-, -C=C-, -0-CO-O-,
wherein R? represents hydrogen or lower alkyl and r and s are each an integer
from 1 to 20, with the proviso that r + s <24;

30 §? represents a single covalent bond or a spacer unit, such as a straight-chain or
branched alkylene grouping represented by -(CHa),~, optionally mono- or

poly-substituted by fluorine, chlorine or cyano, or a chain of the formula
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It denotes a pol yrrefr et With@h ﬁ&“ﬁh Agsynthesi sed from a

nunber of identical gr di fférent % 11 Hﬁtgg&gl-%g S (rmononers) in such a
manner that tXeY25 eachindependently of ke ather teprekans hyrdrogm, finotihe; rchitinieftyimo,

bond S th |1y t he ed by an

o 0o, ol B mesbyt AR5 55 i i
di I de

oSSR Yt e o APt AFARSEPR o ) 1L

aci ds, .such poly es may contain
proporti &fs of beenacplar@ddm-@ ~HaHE5, €)-COviaid/oneCH=E-6r groups as

Irnkrngfunct1 I|t| S ddi ti amde crds an y
acid esters t Elﬂd "@Pf ?PQ‘ ﬁg"t"h‘ﬁgﬁé ?&Ismge coval d'i’r‘ﬁ'léa ?(E?éﬂe’
i mpor t ant novel prewrsm@ alcode, no-gon) dRR3aCCoONRY, tR3Nt@0L %G gyl
They are therefore | i kewi se a_subj ec3t of’ th3e (EHesent i hventi on.
The term "l ower al k-CHYak efCBu -(CHaw-coRsi représonting dtydasgehl omer
ﬁl koxy", denotes StlBWegmcleha' n and branched sat urat ed hydrocarbon radicals
avi ng - -
from1 t56, tpref errepleyerfts anintegepfidm L&Y4on atons, such as methyl, ethyl,
propyl or i sopropyl and the like. The term
"al kyl ", takeh on i¥Bregeiis @t integenfremnbionditi on such as "al koxy", 5
denot es strarrght cr}.g%&s&ngogf?hched satur ated hydrocarbon radicals having
up to 20 car atons. °’

n represents O or 1.

20 The term "polyimide” will be familiar to the person skilled in the art and is
frequently used in the polymer literature, see, for example: Polyimides, Ed. K. L. Mittal,
Vol. 1 and 2, 1984. It denotes a polymer the chain of which has been synthesised from a
number of identical or different building blocks (monomers) in such a manner that the
building blocks are linked to one another by imide bonds. Since the polyimides are
25  generally synthesised by an imidisation reaction, for example by thermal condensation,
from the corresponding polyamide acids or from esters of the corresponding polyamide
acids, such polyimides may contain, in addition to the imide groups, also proportions of
amide acid groups or amide acid ester groups as linking functionalities. In addition,
polyamide acids and polyamide acid esters that contain side-chains of the general
30  formula I are important novel precursors of the polyimides according to the invention.

They are therefore likewise a subject of the present invention.

The term "lower alkyl", taken on its own or in a combination such as "lower

alkoxy", denotes straight-chain and branched saturated hydrocarbon radicals having

-6-
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~The term "fluoroal kyl" denotes an al kyl radical as defined above wherein
t he hyvi;mgsbmn radi cal s are nono- or poly-substituted bpcT/iBgsro14as.

Exanpl es of oro 2-fl uor.oeth

trifluor orrelf'r?ﬁ 1t °2 ’ZPIQF"’FM? |f{98? 3e{2’h§fl arbon at°msiﬁf"‘fh+ é‘*ﬂ%e&%‘” JBPBYCRY | |
1H, 1H, 7H-do Pyt g&pﬂﬂqgﬁl 2- (perfluorooctyl)ethyl

2- (perfluorobutyl)ethyl (perfluorohexyl)ethyl 27(perfluorodecyl)ethyl,
per fl uoro- propyl perfluorobutyl perfluoroheptyl per fl uorooctyl,
per f 1 uor ononyl .

15 | | | k
radi cal as defi ndda5Bhe M t,aﬁer{ Hrgngt OW%OBﬁ%ngéFB’&ﬁE?%&P%@éa?h@%o-

or pol y-ssubgehdttd 8Qaiblt-cHattP ahd BrarehedBhtarPatef hi:drdesrBon radicals Havi@*p 36 RPS
are: 1-fluoropropoxy, 1-fluoropentyloxy, 2-fluoropropoxy, 2,2- dlfluoro

propoxy, 3-tamhona@temsooxy, 3, 3-difl uoropropoxy, 3,3,3-trifluoropropoxy,
trifluoro- met hoxy. 20 Preferred "spacer units" S
in the context of the present invention are a strai ght-chain or
branched al kyl enqrﬂrteﬂﬂwﬁq o%ﬁ?"eéé”ri&é%%nbmk [ tddical ra&)dbﬁﬁéd abo@d’heéeﬁpm
-(CHerr])[err]- CH[grrr] E y(CH[err [err]- ©
-(CH err] ) [ daydx]oc@bom radlea@ﬂ-t[rermp)l{)-e ror] @alynRjbstitufed by ﬂuonne Examples of

B T e

mg[[ g; H G i3k -]epé[ g r&ﬂﬁ]}rooctyi CQH\'FF/’I{ fer é?ﬁdrbﬂ%?ﬂr ] 2-(perfluorooctyl)ethyl,
-O(CH err] )ZE(penﬂtﬂdBﬂtyl)ethyl Q- (;ﬁr[lmm]le){yé)eﬂiyl CQ-(geffararpdecyl)ethyl, perfluoro-

101 or ] P {reRaEp b operSTotep et tisrposty} pordupronesylo.

-NR[err]-(CHerr])[err]-O, -NRerr](CHerr])[err]-NRerr]-
-NR[err]-(CH err])[err]- OCO -CONR[err]-(CH[err])[err]-O,

CO- NR[ €i5r ] - ( CH[ efThE xérar 'r‘ﬂudklﬁé[lbmxy}' notes an alkoxy radical as defined above wherein the
-CO- NR -0CO- (CH e - CO
-0 €O ( ?:rrar ]ehrflﬂr:gr%w lcals @rwoempé pp]mlﬁa[srﬂ]rurm)q{) #ﬁJ]prineoExmples of fluoro-

'S G Sy L e | RSERYG b a7 fiory

- E CH% err])| @rdﬂosz‘,O Dfuctdpespolxy| e3,8}diflucropropoxy, 3,3,3-trifluoropropoxy, ftrifluoro-
-(CH
- (CH

err])[e -OCO(CHerr])[err]-

[err])[@? QYR err] - CO(CH[err])[err]

err]-NR[err] - COO(CH[err])[err]

rr]-O-(CHerr])[err]-0,

err]- (B&t&féd}'f[spaae} Jundts't ]S’Om the context of the present invention are a
e

( CH é{r ]}%q&{o ( %_r'[ éq[ étilly]lrﬂee ,gfc]upgg, represented by -(CHy)-, and also
CH 2
(O(E:ri[;” 1) 2?‘1’ 0?8@2.()%‘{)6”” %)r [err] )f%IFI% Oc%Od(cr(ﬂ([:E?)r"]c)(fgﬁ]
-7- (CHZ)r‘NR BAGEH e(CHy) R, NRDGQGHr):G;O (-CaFer(CH2Der r FO;CO-(CH2)r,
81818 R BE LT o oo,
-0 (
O (

—~
Lo |
=
-
L
— N N

[
e
[
[
[

CH[ err] L ogqoH er r ]Jd - -NR2 -o (CH;),-NRZ -0-(CH,),-O-,
CH[err])g)errd err] err 5 5
2),—NR -CO- -NR CHz),-CO-O- -NR -(CHy)-O-, -NR -(CHz),-NR -

-NR? -(CHz2)-O-CO-, -CO-NR -(CHz),-O-, -CO-NRZ-(CHz),- -

-CO-NRZ-(CHg),-O-CO-, -0-CO-(CH),-CO-, -O-CO-(CH;),-O-, -O-CO-(CHz),-NR -

30 -0-CO-(CH,)-CO-0O-, -O-CO-(CH;),—CO-NRz-, -O—CO-(CH;),-—NRZ-CO-,

~(CH)-O-(CHy)s-, -(CH2),-CO-O-(CHy)s-, -(CHz)-O-CO-(CHy)s-,

-(CH2)NR?-CO~(CHy)s-, -(CHy)-NR>-CO-O-(CHz)s-, ~~(CH,)~O-(CH;)s-O-,

~(CH;)-CO-O-(CH)-0-,  -(CH)-0-CO-(CH)s-O-,  «(CHz)-NR*-CO-(CH,);-O-,

-(CHz)r-NRz-CO-O-(CHz)s-O-, -0-(CH,)-0-(CHz)s-, --O-(CH32)-CO-O-(CH;)s-,
-7-



-0 ( er'r])[.err]-NR[err]-COO(CJ—l[err])[efr]-O,

CH
-CO- O (CH -0 (CH err err]-, _
‘COOEQ"%Z”M%&HEOECH%GH}g%err}-O, wherein r and s are dACHIAR 1425
i nt eger fr orrOGHy)2NR*4GO-(CHy),-, especi al 1y from 2 t COYCH,WNRP-CORORNC) SO

hyar ogen or -PolHIatRpCH 0 -0} 6. lr A %—(gﬁ@g&%&?&?ﬁ&%-,
uni ts” S[ e .o INR2RIOW. ()6, 3- P 0Pyl ene, B RPN EOSCH),-
1,6- 1, 9-honyleife,’ 10

1, 5- pentyl ene, hexyl ene, 1,7- Heptyl ene, 1, 8-octyl ene,
1, 10- decy!l en€0-0-(CH)ALCH @, vihetéindoaiel y| e @aclB-aneinteger frofr Hutoy RONBuUL

3-propyl egne- ) oxy, 3-propyl eneoxycarbonyl . 2-ethyl enecar bonyl oxy,
4- but yi eoﬁ?eclﬁ”mff‘gméﬁe d%ymtﬁ the provisa theb p 1S < 2.egpesialives £3.andovhareim R

5- pentyl ene - I bonyl , 4- but yl enecar bonyl oxy, -
6- hexyl eneo@msegfﬁ]&asﬁeﬁgg%‘gﬁmyl ,  5-pentyl ene- car bonyl oxy,

7- heptyl eneoxy, 7-heptyl eneoxycarbonyl, 6-hexyl enecarbonyl oxy, 15
8- oct yl eneoxy, 8-oca%éfneoxycarbogyl, 7-h%pg%lenecarbon | oxy,
9- nonyl eneoxy,  Exampies, ofypiefratedy Cspagesn pnits"s Socaspl di2eethylsney il Sxpropylene,

11- undoey! eneb Ryt ERGBARRAE,  SherifRG o Hepy Rl R EATERE CEMboRTEns,

12- dodely | engld<decylene, 1,21-dndes¥éne) eQ2300ded3dét¢! 3-methyl-1,4-butylene, 3-propylene-

11- undecyl enecar bonyl oxy, 3-pr opé:qenei m nocar bonyl .
4- but yl enei ®X¥odareRencoxyenrboryl,p2-ethylensedrhomidoxy, Wohytyleneoxy, 4-butyleneoxy-

5 ooty enei RIHER: porpropy bafiERiahs BR5, | SIRRERRRy,  S-pentylencoxycarbony),
10- decyl eneidrhiplenccaroyyloxy,  6-hbkylenélRgy ! eBaickyRAcMearbvhyl,  5-pentylene-

12- dodecyl enei.m nocar bonyl , 2-et hyl enecar bonyl i m no,
3- propy| eneSAIBAPKY.ni rcbeptylennoxyl erfeheptyionspxyearhenyl, 6-hexylenecarbonyloxy,

5- pent y{€£nega L1 NG,_ -hexvl,enecarbanyl i gi no,

> Pt e RURAB! "Boctyignog GRS SRR oxy,  %-nomyencory,
9- nony| enecgrivylenediytarbohyl)- @aserylemeadoR@oxy, N(@ecyleheoxy, 10-decyleneoxy-
-undecyl enecar bonyl i m no 6- (3- propyl enei m nocar bonyl oxy) hexyl ene,
6- ( 3- pr opy| €ABORYY) hSxyanglraecarbonyloxy, ( 31 pmdegylenreny,y ) htupdeayianggxycarbonyl,
6- ( 3- propyl gRej.m Xy) hexy] eneox )

6- ( 3- pr opyl gggeﬁlgg%gf@gﬂ%?h exyl eir’?egofegy}\éneoxy, 12 dodecyl.e.neoxycarbonyl,
6- ( 3- pr opy| dnaindesydareRdoNyIdREXY | g¥i¢neiminocarbbnl, et ByhwyiesdifiNocarbonyl,
1, 3- praopyl enedi oxy, . 1, 4-butyl enedi oxy, . 1,5-pent{Iened|oxy,_SQ _

1, 6- hexiﬁy enehegyjenciminpcarbpry}) enédwezsxlépemm,lqpaﬂ@py , ené&lgheptyleneiminocarbonyl,
1; 9- nonyl engd] P 0-qde | 1 - yRC ' _
I’ 12" dodecy Pangnsiminocarbim, ' [ EfckyRARlhRbkarbnyt  (BRE GG REony
"spacer uni t$“un8eyleneiminecarbemylail@hlodedydeneiminoyarbogylg Reosthylegecarbonylimino,

f (eg-l[ezspi[ )e Fé?&fﬁ@g‘r&l‘% ey 1 ; ] )4f ng 1?&%3@%?&5:{021 ) [S%ern]t)_'lglécarbonylimino,
-8 - 6-hexylenecarbonylimino, 7-heptylenecarbonylimino, 8-octylenecarbonylimino,
25  9-nonylenecarbonylimino, 10-decylenecarbonylimino, 11-undecylenecarbonylimino,
6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,
6-(3-propyleneoxy)hexyleneoxy, 6-(3-propyleneiminocarbonyloxy)hexyleneoxy,
6-(3-propyleneiminocarbonyl)hexylene,  6-(3-propyleneiminocarbonyl)hexyleneoxy,
1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylenedioxy,
30 1,6-hexylenedioxy, 1,7-beptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxx and the like.

Especially preferred "spacer units" S' are a straight-chain alkylene grouping
represented by -(CHz)-, and also -(CH;)-O-, -(CH;),-CO-O-, -(CH,),-O-CO-,
-8-



err]-CONH, -(CHerr])[err]-NHCO -O(CHerr])[err]-

-¢CHerr])[

-CO Q(CH err lwboomss7re - CO-NH-(CH err])[err]- - O CO- ( CHrrwiBpperazs -,

(o 1 THIMESRE RN oty OBy, comtcir

- CO- O ( [er-olco §>,r¢d>)d>er r FOQCH,)-0@0SH eOL(CHALCO-H-,

-(CH[err])[err CHerr%:errg

-( a[ err])[ e FHYJ):FN‘H}QQ'(, CH e€PtPfEHL)-Q-,  -CO-NH-(CH2)-0-,  -O-(CH;)-O-,

G e e DAL | | RN CO-0-CH)r,  <(CH-O-(CHO-,

-(CH - -0-. -0- -

- (O ( [Cl?l[ g]r a ][ fi)%ﬂ;:d i ngl-%[-@f Q(EHZIFJ}\IHQO 0O-(CH,)s-0-, -O-(CH;),-NH-CO-(CH,)s~,

-O- (CH err] yPd 2):@'((@14[2)310‘] ) [ 1(5 z)r-O-(CHz)s-O- -CO-0O-(CHy),-O-(CH,)s-O-,

:8008§ { (}:%gj rﬂmg‘é @k@s (H [[@r(;}) @Hz),-NH-CO—(CHz)s-O- wherein r and s are

-O-(CH err] ).-J.&Mdm b G oS dnMiltRE Sdm G r + 5 < 15.
-OCO(CHerr])[err]-NHCO (CH err])[err]-O, whereinr and s are

each an integer from2 to 12 and the sumof r + s [err] 15 10

AR LR T e e Qiam&a?%fé%rﬁksfﬁaﬁ b
CH . I

ECH% g; H g L@&&km clﬁ'i}? o’i ;éﬂmched alk 1&@@%&1 err }eg%ted CafiH&[ e?)}’% [ &d la1deO

-(CH{ err] ) [ eiGH2MN, er H{CHaCO-( O{@rﬁ)rmer,] e(@Hﬁ[»@*CPr{ er{CH)-CO-NR™,

e | e‘ﬁ’ﬁ%ggﬁom oL C OElCs, ACHZED. O - LD RS |

-(CHerr]) [ GH&)Q( CH er((}cmj,@mleo -0-(CHy)s~, -(CH,),-O~(CHa)s-O-,
-(CHerr])[err '&SSCH[errgAerr )
-(CH edP]) [ e@"}z) O(EHE0 ) [ eGH)E0-CO-(CHp)-0-,  -(CHy)-NR*-CO~(CHy)-0-,

i E ﬁ% g; H g % gﬁ:ﬁ-}ﬂ% rkq_{becgl%%}ﬁ e’r‘]rvil%iélr r cb_s are each an integer from 1 to 20, but
- (CH er r]) [ espekialiRifmnt 2 O, MificHerétidd it 1 + < 20)kepeRially’< #51dnd whepeia®h an

integer from1l to 20, but especially from2 to 12, with the proviso
that r + s Feresentsdydeogenerloweyalklr] 15, and wherein Rlerr]

represents hydrogen or | ower alkyl. 20 Exanpl es of preferred
'spacer units" s[err] are 1,2-ethylene, 1, 3-propylene, 1, 4- butyl ene,
, 5- per2yl ene, 1Fxam@les! 6 qreferréd ht‘sghbereﬁmxs"lsé aret YJZesEtByleﬁe 91 3oprppbelete,
,10 decyl ene, 1, 11-undecyl ene, 12-dodecyl ene, 3-neth 1, 4- buty ene,

- propyl enel 4'b“t)’len°,03<§'P38Wé?1¥9p>1l,@h@65l%rlb'bh‘;ntyleﬂe,el’Igsﬁ?cé)fi@@,ear Omonplepe,

-b | | |
“pent vt oneuydeebhd CIERIGExIene. 1A SHER DK s pledCRCLERIER, AMp e
- hexyl eneoxyy, 3-préigistieonarhongt, ibethylenearb@ilonys Mebutylencoxy, ChRbigTineoxy-,

-heptyleneox% 7 hept yl eneoxycar bonyl, 6- hexylenecarbon | oxy,

_oct yl eneo%3toomyloct prtaBYsyRcartonmlory, 7. Fepsnipileniearsr bomypentyjeneoxycarbonyl,
- nonylyeneo yle nyl bon _

10- decy ene%)i?(butylerle(g aréa 03%892 gﬁgﬂg%&g t ar e§¥gﬁ%&r¥gﬁ§ﬁﬂﬂéc a?sl 185%%/, 11
-undecyl e neoaﬂ)on)ilﬂlxy,u ndewptydearmoxy,c aﬂblmpyylenewycar&&i}d,ecﬁ bmq@meba:rbyhﬂnxy,

12- dodecyl eneoxy, 12-do ecyleneoxycarbon ﬁ

-undecyl ene@eﬂcﬁd?ﬂﬂoliiby S-aptylengoxyesthomyl nogahqygﬂwecarbony oxy, 9-nonyleneoxy,

4-butyl enei 2@8’%%?‘%8{}%%"‘1’0!“9 he8 -0 y@%&%&)&gﬁgﬁgg%ﬁf&%?%heoxy, 10-decylene-

6- hexyl enei pt y enermn

8- oct yl enei bxmdafriynn%nonylenmrbph?myml hamdeddeneoxy, 11-undecyleneoxycarbonyl,
10- deC\é| enei m nocar bonyl 11- undec%l enei m nocar bonyl

12 dod8ly| eh@idsryieResarioRVIoxy.2- et hyl2-0adesyI§BERRY: ni no, 12-dodécyleneoxycarbonyl,

11-undecylenecarbonyloxy,  3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl,

©OO\ICDU'I-bOOl—‘I—‘

5-pentyleneiminocarbonyl,  6-hexyleneiminocarbonyl,  7-heptyleneiminocarbonyl,

8-octyleneiminocarbonyl, = 9-nonyleneiminocarbonyl,  10-decyleneiminocarbonyl,

11-undecyleneiminocarbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino,
-9-



3¢ propyl enecer bonylim no, 4-butyl enecar bonylimno,
ey enecaBg 10, o SO enecar o 0 e mumn
9- nonyl enec anﬁmpyémm:ayuﬁmée cy l«ramﬂanéuafbdnymnm 5-pentylenecarbonylimino,
11-undecyl enecar bonyl i m §3 propyl enei m nqgcar bonyl oxy) hexyl ene,
6- ( 3- pr opy| Erfexxlenerarbony "-mo 5 7-deptylepeeashonsiliang,) he Byocdylerseprbonylimino,
6- ( 3- propyl 9%&!&9 X’Lﬁ?ﬁy)llbed%\égﬁﬂgé%yonyhmmo, 11-undecylenecarbonylimino,

6- ( 3- propyl énel m nocar

6- ( 3- pr opyl 6F(6+prop;de:mnhm¢hr))bﬁy<lykﬁhaqblqneand 64(&-pk¢}iy¢eneoxy)hexylene
Especi ally %r gferr cer units" % are a straight haBn al kyl ene
gr oupi ng 10 0-CrrEpp %‘?Hﬁ‘ XHGEoXy CH] er ré’ {1-Bropyleneimipear nylpxy)hexylerieoxy,

-(CHerr])[ Gr(blpr l%lg_l%%ﬁ[b“&l% gl]reﬁe\,‘[t-ggp&%ﬁémeé:afﬁdnyl)hexyleneoxy and

_)

-(CHerr])[err] err

-(CH err]) [ therllikeO- (CH err])[err] -0,

-(CHerr])[err]-NHCO (CH err])[err]-0, -
(CHerr])[err]-NHCOO(CHerr])[err]-O, -(CHerr])[err]-CO 0O,
-(CHerr])[

o]~ sfddially pleflrtedl sbhdceink fsag;%’a strajeht: hﬁgﬁg&%[&% 1 Bf

-NHCO, whereinr a s  are each an 1 ntege rom e su
+ s 10 [ esprgsebted15by  -(CHp)-, andThealsxpr4EEp)p0-; un-iGIﬁ),-rNH-t(Kﬂ-(GHz)s \

pheny! enc GGG GHEn o RO PAGHBEOm | PN )5,

or L - Pheny{oHs-HAC0I0.(CHSIS! | LM, 00-000~(CH,)0l00S UbICHL e Nat,

fluorine, | ori ne, cyano, or alkoxy, preferably by fluorine,
met hyl , et hy(ICszr-b%!rCO-bwhgrlem o s areteh@xa}n integepfrpm Dt pdbanyd theiuoxgf oF s
cyano. Prefergnce Is given to 1, 3- or : 1, 4- phenyl ene, but especially
to 1, 4- phenyl ' Exanpl es of preferred phenyl ene radi cal s
are 1,3s or 1, 4-phenyl ene, 4- or 5- et hyl - 1, 3- phenyl ene, 4- or

5- met hoxy- 1, 3- phenyl ene, 4- or 5-ethyl-1, 3-phenyl ene, 25 4- or

5- et hoxy- 1, 3- pheﬂ‘iae @up:;ession dunsabstdulcgllorlqpuophléyrﬂueme, clilorosy c;&mef,rglkyli ot-

P 12 o Pl DR ER e Bl e R 510>

3 pr opoxy- 1of1 1,4- fhenylexféhﬁﬁﬁ’ li§ ”ﬁhsu@stlt@t@d 3oxb%d?féy dr. HoRLRMYiaRa. b? ﬁnom?e 6-
or 3, 5-di nmethy ’-1, 4 henK ene, - or 3,5-di et hoxy-1, 4-phen I ene,

2- or 3-fl ughlonme,zrcypn@srgl - alkowy, perefBbbo by Ftuorine, methyl ethyl propyl, butyl,
3, 5-di fylyuor g- 1. 4- ph |.ene 4- Iene or
3. 5-di & or 8‘3%1039" xYs B“r?@ﬂ’@f’ef'?&é’x% °5r°3?“8yalﬁ' epﬁerﬁWeé‘n a&g;‘t P&

l'i ke. 1,4-phenylene, but especially to 1,4-phenylene.

Examples of preferred phenylene radicals are 1,3- or 1,4-phenylene, 4- or

5-methyl-1,3-phenylene, 4- or 5-r£1ethoxy-l,3-phenylene, 4- or 5-ethyl-1,3-phenylene,

25  4- or S5-ethoxy-1,3-phenylene, 2- or 3-methyl-1,4-phenylene, 2- or 3-ethyl-1,4-

-phenylene, 2- or 3-propyl-1,4-phenylene, 2- or ‘3-butyl-1,4-phenylene, 2- or

3-methoxy-1,4-phenylene, 2- or 3-ethoxy-1,4-phenylene, 2- or 3-propoxy-1,4-

-phenylene, 2- or 3-butoxy-1,4-phenylene, 2,3-, 2,6- or 3,5-dimethyl-1,4-phenylene,

2,6- or 3,5-dimethoxy-1,4-phenylene, 2- or 3-fluoro-1,4-phenylene, 2,3-, 2,6- or

30  3,5-difluoro-1,4-phenylene, 2- or 3-chloro-1,4-phenylene, 2,3-, 2,6- or 3,5-dichloro-1,4-
-phenylene, 2- or 3-cyano-1,4-phenylene and the like.

The preferred side-chains of the formula I can be further divided into:
a) side-chains of the formula I having three rings A, B and C;
| -10-



Tme preferred side-chains of the formula | can be further divided into:
a) si de-chaW0$9n£576he formula | having three rings A B and ®CT/IB98/01425

and C or B ol G sidBhains GEAETEATAR T nind Wi HBRLX ol YRR 112 g

C. c) sxd&hﬁﬁ@&ﬁ&e&'ﬁlﬁlﬂiphﬂﬁ%ﬂ&trﬁfk@nder b) and c) are
especially preferred 5 so preferred are those side-chains

of the fornula | wherein X and Y represent ~ hydrogen.
Preforence 1 acce o) e gotB b biifer't) dfa 6f e dSpellatly refeftp! @ 11 10
wherein & B, C D, SYerr], S[err] Zerr], Z[err] m and n have the

nmeani ngs given under formula I, peci al preference is
given to the sideddsorpiermed af%ﬁhﬁﬁn side-chaipepkihg fg[t@%h} wheredn X and,y representgn
n have the {) gi ven under formula | and wherein: Zlerr],
Z[err] represe a si ngI e covalent bond, -CHerr]CHerr]-, -0,
-CHerr]-0, -OCHerr]-, -COO 20 or -OCO;
Preference is accordingly given to the side-chains of the formula II:
10
2
........ L (D-r—sH@)-7+(O ¢
m n _\—6
II
wherein A, B, C, D, S!, §, Z!, 72, m and n have the meanings given under formula I.
15

Special preference is given to the side-chains of formula II wherein s, & m

and n have the meanings given under formula I and wherein:

VAN /e répresent a single covalent bond, -CH,CH,-, -O-, -CH-O-, -O-CHz-, -CO-O-
20 or -0-CO-; |

A,B  each independently of the other represents unsubstituted or optionally alkyl-,
fluoroalkyl-, alkoxy- or fluoroalkoxy-substituted phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;

C represents unsubstituted or optionally fluoro-, alkyl-, fluoroalkyl-, alkoxy- or

25 ﬂuoroalkoxy-éubstituted phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
2,5-furanylene, or 1,4~ or 1,6-naphthylene;

D represents -OR'-, -NR'-, or an oxygen atom linked to ring C in the
ortho-position to form a coumarin unit, wherein R' is a straight-chain or
branched alkyl group having from 1 té 12 carbon atoms or an optionally alkyl-

30 or alkoxy-substituted cycloalkyl radical having 5 or 6 riﬁg atoms.
\
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A* B each i'ndependently of the other represents unsubstituted or
optional |y alyyl ™ fluoroal kyl -, al koxy- or ' T/IB98/01425
f Luor oal koxy- sutggs/tl?stfjt ed phenyl ene, pyridine-2,5-diyl, FCTA
pyri m di ne- 2, 5- di Huefegred d’}@mﬂaﬂ%ﬁ‘mwﬁphme main chatﬁs of the sxdee&phaﬂspoilymers

bstitut fl al.k k
{1 vor oal kﬁxﬁ%ﬁ it o, B8 Fisfion 18 anersy ithesissd B A grofios Pt e £8herdl |
2, 5-f ur any! efoemulae 1, ¥- ar@l VI, frdrzihé Bﬂdl@%tﬁn% amide acid groups aﬂ@&hﬁﬁ%& ester

OR[err] NR[err]Rerr], or an o |nked rlng Cin the
ortho-positiﬁﬁ%&ﬁ%ﬁ’&@@rﬂi&mﬂa&ﬂ\z IrandWABk:ei n Rl'err] is a straight-chain

or 5 branched al kyl group having from1l to 12 carbon atons or
an optionally al kyl- 30 or al koxy-substituted cycl oal kyl

radi cal having 5 or 6 rin atgs o and Rlerr] is hydr ogen or,
i ndependently, a further er ] oup

- 11 - redsm)nomer uni s from which the main
chai ns of the side-chain Fs N-S | to the invention are
general ly synthesised are the ge ar oups' of t he |gener al formul ae

111, Vand VIl and/or thelang s am de 'acid grqups and am de acid ester
groups of the general for Iae I and IVI 1

[err] ITT

[—' O O
_P$T1JLN-
To-6
(0]

O

10

VI
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in which the broken line symbolises, as appropriate, the linkage to one or two

Tl

7

s4’ S7

- crosslinkable side-chains of the general formula I;

represents the tetravalent organic radical of a tetracarboxylic acid dianhydride

after formal removal of the two -CO-O-CO- groups, the four valencies of

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

each independently of the other represents an unsubstituted or optionally
fluoro-, chloro-, cyano-, alkyl-, alkoxy-, fluoroalkyl- or fluoroalkoxy-
-substituted aromatic, aliphatic or alicyclic trivalent group, the three valencies
of which are distributed between three different carbon atoms of the group;
represents a single covalent bond or a divalent group, such as straight-chain or
branched alkylene groupings represented by -(CHy)-, optionally mono- or
poly-substituted by fluorine, chlorine or cyano, or a chain of the formula
~(CHo)-L'- or -(CHy)-L'-(CHy)s-L2-, wherein L' and L? represent a single
bond or linking functional groups such as -O-, -CO-O-, -O-CO-, -NR%,
-NR?-CO-, -CO-NR?-, -NR2-CO-O-, -0-CO-NR%-, -NR*-CO-NR’-, -CH=CH-,
-C=C-, -0-CO-0-, R? represents hydrogen or lower alkyl and r and s are each
an integer from 1 to 20, with the proviso that r + s < 24;

each independently of the other represents a single covalent bond or divalent
groups, such as straight-chain or branched alkylene groupings represented by

-(CHz)-, optionally mono- or poly-substituted by fluorine, chlorine or cyano,

-13-



[err] 5 in which the broken line synbolises, as appropriate,
the linskage r two crosslinkabl e si de-chains of _t

formula I; &89&?%7 rrj represents t he tetraval ent organi ECB.&B?@&%%
a tetracarboxyl i ¢ @cihdingicdnly formdi -L'-(CH,)- or -L'-(C}ﬁjrllét(dmoﬁahhéﬁﬁ@ﬁhhn&f
the two -CO O CO oups, the foyr val encles of which are
distributed bet weeh TeBIFs<Rfi¥ singlehond arJinking Bwstional groups sick as -04.0CO-€, T3
each i ndependent | y.cptd_he ﬁlier g)ent Scay Rmsub;}q\iébe@ or 8@?%@ |y
fluoro-, chloro-, cyano-, , or bal or Pl uor oal KOXy*
“substituted aromeNRé- carmmﬁat-(:ﬂ@ﬂ.al 02 |-O-¢O#®-@|Rhtreﬁ'é§6ms Hydfogehi 62

val enci gf whi ch are distributed between three different
carbon atons of tHEWEF %‘5}5‘ and r and s arg eachjan integerfsoradctni29, withithe provise thatnt
bond or a dival enty groyp, such as straight-chain or 15 _ branched

al kyl ene groupi ngs représented -by -(CHerr])[err]-, optionally nono- or

pol y-substi t8; 8Y heach hndeperiﬁtn tlg loff &tid &Qeﬂf ]pﬁéééﬁlQ a sﬁﬁ & coldlént Bund! Sedibatef! @
-(CHerr])[err]-L[err]- or - [err err [herr [err])[err] Llerr]-
wherein L[err] andBrouRss sychy aspytvaightc ylene grouplngSJmpdessntekilbykl ng

r Kl % t iCc())naI %rOOKIFF)\’Z- f@ﬁﬁéﬁ%@ly m%ocﬁr ﬁﬁg'&%sﬂﬁ?% hﬁé{me c&hgtaq_or cygno,

-Jerr]®, -0 CO @rchithebf herfommgs WGHQ){-QJZDGﬁDI GGHJ)ﬁEEECHJ)M.P Wherdin hd s
are each ;an integer from1l to 20, roviso that r +
s [err]24; 1$anddy eagh independepiy of thel others rtnmeutsraeslnglerhoademﬂmkmg

S!S oun) o A A 1 0.0 0 QLS RO coe,
-NR?-CO-O-, -0-CO-NR%-, -NR%-CO-NR%, -CH=CH-, -C=C-, -0-CO-0-,
wherein R? represents hydrogen or lower alkyl and r and s are each an integer

15 + from 1 to 20, with the proviso that 1 <1+5<24; |
E represents an unsubstituted or optionally fluoro-, chloro-, cyano-, alkyl-,
alkoxy-, fluoroalkyl- or fluoroalkoxy-substituted aromatic or alicyclic divalent,
trivalent or tetravalent group, the valencies of which are distributed between
different atoms of the group, or is the nitrogen atom or -CH-;
20 F represents the radical of an aliphatic, alicyclic or aromatic diamine after formal
removal of the two amino groups; and
G represents hydrogen or a monovalent organic group, derived from an alcohol

after formal removal of the hydroxy group.

25 The tetracarboxylic acid dianhydride on which the tetravalent organic radical T’

is based may be aliphatic, alicyclic or aromatic.

Preferred examples of aliphatic or alicyclic tetracarboxylic acid anhydrides are:
butanetetracarboxylic acid dianhydride; ethylenemaleic acid dianhydride; 1,2,3,4-cyclo-

30 . butanetetracarboxylic acid dianhydride; l,2,3,4-cjclopentanetetracarboxylic acid
dianhydride; 2,3,5-tricarboxycyclopentylacetic acid dianhydride; 3,5,6-tricarboxy-
norbomylacetic acid dianhydride; 2,3,4,5-tetrahydrofurantetracarboxylic  acid
dianhydride; 4-(2,5-dioxotetrahydrofuran-3-yl)tetrahydronaphthalene-1,2-dicarboxylic

acid  dianhydride;  5-(2,5-dioxotetrahydrofuran-3-yl)-3-methyl-3-cyclohexene-1,2-

-14-



(‘Cl-l[err])[ez‘%-, optionally nono- or poly-substituted by fluorine
chl orine or 5p PCT/IBIS/P1A25

ot chains of -dxfﬁbcﬁ ##Ulagid- dih{dridécHb ié?élb 42 Q]dct—?fene-z 3,5 6-tetracarboxyhc acid
err err]-, wherein Lerr] nd

-L CH [
L[ Eare; ]r - r t(apr [eg@niy&edg ]ngl %;;él]g@ %Zfdctmmmgs,ﬁ ttmm ’ llgr Oupsldsuclﬁlagxyd@de
TNR o 11 - oo b-dimgtbigyslal A Hoce-7-8h 533 6 tetrdcaibSick e P,a&g{}%& err] -

-CH=CH, - (err]G, -OCOO, Rerr] represents hydrogen or
| ower alkyl and r _and s are each an integer from1l to 20, with the provi so

that r 3 Examples of prefesred] qzamatic tetracarbxylisaiciddigphydsideparedent | y of

t he ot her represe tts a‘fd@ﬁfg{ cdgval ent bond or dival ent

groups, such ggnge G 4‘[‘ t branched al kyl ene groupi ngs represented

by 33'44'-bem6§ﬂ'é[n§héth}£&fﬁdxyhcﬁ%'d%ﬂxblhﬂdémno' or poly-substituted
by fluorine, chl’orine or cyano, or chains of the formula

L{err]-(CH eﬁﬂ]—%ﬁlpl}thtlimq dlaohydnde

L CH - - ~, Wh in L ,

L% g; H fand[ E %{4@@3{;@56 r %CE% ﬁH‘i}é’ ‘b%‘ﬁ{é{dbd?epr g;glntns gegir ]ngl e bond
or linkiipg 14,5 8-naphthalenetetrafc k%fﬁ’é‘&énd ABHpdridych as -0, -COO, -OCO,

-NR[err]-, -NRérr]-CO -NR[err]-CO O,

\-M? CO- NR[ R[er r2,3,6, 7—N§§[>lahal]:nmagifbexyljle aculi Qianbydride; C(err ] G, ;jO CcoO O, )
erein R er rQ en or ome r and s are each an

i nteger 15 513 £2p51 wll?ﬂ%/ etﬂr@q@r i‘ﬁ?&éy‘é%’%ygﬁfle’l [err] r + s [err]

24; Exqraa ionally fluoro-,

chl oro-, cya3 Rt {eﬁ%}féﬁﬂé 1&&&&&&%&&9%& 5&1{1 Eﬁnﬂfrd&ﬁ, uor oal Kyl - or

f1 uor oal koxylQ;Bb%furhntbﬁ'ﬁbaﬁhmd}ihtlamdcdiarﬁiydﬁﬁeﬂ i c divalent,

trlvale or tetraval ent group, the valencie f Wmch are dlstrlbuted
bet Ween 44-b1s& fd‘wWVP@“@HY)d&lﬁﬁﬁl Phﬂ‘liF’eg‘ ghbydsidesr s the nitrogen

atomor - ng’t’ﬂf 81 n'?'% ?fﬁfﬁ@nﬁ'm,lﬁmé Ylﬁahh%n&” al i phat ic,

alicyclic or aro emoval of the
two am no gr49l4pbls(mdlcmboxypheﬁoxy)dlpheﬁplpmne dianhiydridgen or a nmonoval ent

organic groug derived froman al coho after formal renoval
of the hydr oty ‘bﬂoh}ahenyltggacarboxyhc ac‘ﬂh’éarﬂ’é(fiflﬁ%ar boxylic acid dianhydride on
which the tepg, I s based may be

al i phati c, f: %:g@tcgfr)&a ltlﬁl@%ﬁ?hw};h%ﬂde’ Preferred exanpl es of

al i phat 20 or 4,4I-(lc4kph¢rqlémpbw(phﬂ1laﬁd;téld)tdxaﬁhyﬂrmahydr i des are:

4,4'-(1,3-phenylene)bis(phthalic acid) dianhydride;
4,4'-(hexafluoroisopropylidene)diphthalic acid dianhydride;
4,4'-oxydi(1,4-phenylene)bis(phthalic acid) dianhydride; and
4,4'—methylenedi(1,4-phenylene)bis(phthalic acid) dianhydride.

25 '

Especially preferred are: |

1,2,3,4-cyclobutanetetracarboxylic acid dianhydride;
1,2,3,4-cyclopentanetetracarboxylic acid dianhydride;
2,3,5-tricarboxycyclopentylacetic acid dianhydride;

30  5-(2,5-dioxotetrahydrofuran-3-yl)-3-methyl-3-cyclohexene-1,2-dicarboxylic acid di-
anhydride;
4—(2,5-dioxotetrahydrofurah—3-yl)teu'ahydronaphthalene-1,2-dica'rboxylic acid di--
anhydride;

4,4'-(hexafluoroisopropylidene)diphthalic acid dianhydride; and
-15-



bat anet etracar boxylic acid di anhydri de; ethyl enenmal ei ¢ aci-d di anhydri de;
1,2,3,4-cyclo ut anetetracarboxylic acid dianhydride; -
1.2, 3, 4-cycl o&@ﬁ@gﬁgﬁet racarboxylic acid di anhydri de; PCT/IB98/01425
2, 3, 5-tri car tbicyehnf2.2 et Tytmee?;B jS6-anchrboxylicwdid dighydride.6- t ri car boxy-

nor bornyl acetic acid dianhydride; 2,3,4,5-tetrahydroffrantetracarboxylic
aci d di anhydri de;

4(2,5 d?;ﬁﬁ%ff [ A" ot T k! X® B YW dLAnarabRRbERGEE, afefhit P UoRdik

5- (2, 5- di oxotdidartixytic aéidraphydiides,) - 3- net hyl - 3- cycl ohexene- 1, 2-

- 14- -di carboxylic acid di anhydri de;

blcyclo[é 2.2]oct-7-ene-2, 3,5,6-tetracarboxylic acid di anhydri de;

bi cycl o[ 2. 2. 2] oct gh i X :

1, 8- di met hyl bi cycl o Egﬁéf?o@ ﬁé‘?\%ﬁgggééﬁ%ﬁ?‘gtarr%aﬁ%oxy r&géc(ﬁi gfjo?rps, the

di an hydri de. three valencies of whlclEmrml distridiited RAwedrethrey difftként chfiohatamBakat i
acid dlanhydrldeﬁ are: ronellitic acid dianhydri de;

3,3',4,4' -bef¥Rg ﬁmmﬁléw%%w tediag adjacent earhom plomsde;
-oxydi phthalic acid di anhydri de;
, 4, 4" -di phenyl sul phonet et racar boxylic acid di anhydride; 10

, 8-10apht hal eBspedidlBosrefened lgrdups I dnd H‘éafbwﬁ%l@ﬁt benzene derivatives, the three
7- napht hal enet etracar boxyli ¢ acid di anhydri d

', 4, 4' - di NRIERGIFHPI IR a5 o dist@ted betwesty firee diffeenti carhopcitore that two of
3t i SRR VRNE 4R BE IR RN LRG0yl Adhed '

-furan racar boxyl

s(3, 4-di car boxyphenoxy) di phenyl sul phi de di anhydri de;

s(3, 4- dlcarboxyphenoxy)dlpheﬁé sul phone di anhydri de;
I

s(3b4 di caPBisEiesheSRACHT dmipe m@mﬁer;tsxtanﬁyhmmsem invention are a
bi s(t ri L#gl I : ?!I? %E%dc(?l@gl{ gﬁgﬁﬁﬂdy ‘J'ldldg‘“&gé&g E@B Q?é rljfgl% ﬁem%de nlgyl e{@?ﬂi 5 t?ﬁ{ai3

d_CI d%} gl aghye(ﬂfﬁ@f-O- -(C(Iﬂz)ACOG .1, 3(@@362090?) 3' ﬂﬂ%l—bﬁmﬁgl aG(GfBIz)r-CO-NR -
I an riae, ex sopro | dene | thalic acid
di an hzdri de; (CHZ)FN% glo’oxyd?‘l(:é%ﬂf‘&mns I 2%1‘@ ii’tl}a’gl iC @"%}CQTQ‘IGGVQ)ST’de
and 4, 4 1, @ haI i C | ( . 25
Especial |y preféfr eﬁéﬂ'(gtrlagﬂlzfs p(@ﬁ%' KRR )db?éms {CH) ),‘-Nl? @6@‘?6}1@')2 ’
'(CHZ)r'O‘(CH2)s‘O"s _ -(CH,)-CO-0-(CHz)s-O-, ~(CHz)~0-CO-(CH,)s-O-,
20  -(CH3)-NR%-CO-(CH)s-O-, -(CH,)-NR*-CO-0-(CHp)s-O-, ~(CH;)-O-(CHz)s-CO-O-,

-(CHy)-O-(CHz)s-O-CO-, wherein r and s are each an integer from 1 to 20, but

w-b-h-hl\)www-bw-h

w-b-h-hl—‘wwl\.)l—‘w-h

especially from 2 to 12, with the proviso that r + s < 20, especially < 15, and wherein R* -

represents hydrogen or lower alkyl.

25 Examples of preferred "spacer units" S° are 1,2-ethylene, 1,3-propylene,
1,4-butylene, 1,5-pentylene, 1,6;hexy1ene, 1,7-heptylene, 1,8-octylene, 1,9-nonylene,
1,10-decylene, 1,11-undecylene, 1,12-dodecylene, 3-methyl-1,4-butylene, 3-propylene-
oxy, 3-propyleneoxycarbonyl, 2-ethylenecarbonyloxy, 4-butyleneoxy, 4-butyleneoxy-
carbonyl,  3-propylenecarbonyloxy, 5-pentyleneoxy, 5-pentyleneoxycarbonyl,

30  4-butylenecarbonyloxy, 6-hexyleneoxy, 6-hexyleneoxycarbonyl, 5-pentylene-
carbonyloxy, 7-heptyleneoxy, 7-heptyleneoxycarbonyl, 6-hexylenecarbonyloxy,
8-octyleneoxy, 8-octyleneoxycarbonyl, 7-hepty1enecarbonyioxy, 9-nonyleneoxy,
9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decyleneoxy, 10-decyleneoxy-
carbonyl, 9-nonylenecarbonyloxy,' 11-undecyleneoxy, 11-undecyleneoxycarbonyl,

-16 -



3,4-cycl obut anet etracarboxylic acid dianhydride;
, 3, 4- cycl omeryasseet racar boxylic acid di anhydri de; PCT/IB98/01425
5-1

75 oo CHFETIGHEBORHIRE. | ) - AR ISRARYe | ohex LAEdecsIeaeeyasEigpYic

’2
cid di- ll-unﬁém&febﬁ'ﬁon lox; ropyleneiminocarbonyl, 4-butyleneiminocarbonyl,
- (2, 5-di oxot etrahydrofurany 3_y, te’t) g% dr onapht hal éne- 1, tydl car boxy I|c

acid di- S-pentyxnmmq@bonyl 64xeny16(l¢mnmqathmml sopk- Wkﬂemymm&l ic

d di anhyd
o eyc or o 5. Bioklediinocabanyl, o Smonyleneimingrarhonyly o J0:isrylgpeigpinocarboriyh
The grougs Tj ﬁruhhe@u%eiﬁmédrbm bg-déaééw&iénﬁﬁﬁmbhﬁhaztétﬁyleaéda%ﬂyhﬁuﬁé

aromatic di Car boxylic aci d anhyd réferred
groups T[ er r B-paopylatesarbpnylingino; i v&kluttylemoarhmyhmmo,cariap@yﬂen@agbwbmmmhe
t hree val enck%s Olf whi,ch are so dj Zut ed begwe.en thse digffe s Lrbon
btoms tnat | b HexleptiHihyBnd®, S HebtIeSROREREy ot Ot eRERSRGERS,
at ons. 10 9-nonylenedashifliadihg, nroed&zreadcsﬁwiymuf[& errilumiedyith&iatbondlighino,

trival ent benzene derivatives, the three val enci es of which are so
di stributed p¥dwmsenylensimmnogarbprylexy)hexlenss at ons t hab-(3wwsopsleneoxy)hexykene.e

breforrdd - sGtarnfiofeBsREd” (0 ot Bronf) BBl pmbensiensr
15  strai gh6 -(B-fp@d)pfyléﬂen’ﬁfn%ﬁabeﬁiylﬁiekyleﬁé,% -(B- ?ﬁb@ym‘mﬁlﬁwmyl)héxﬁh‘neoxy and

(CH[err])[err] and al so - CH[err] err]-O -(CHerr])[err]-CQ
(CI—|[err])[the]lk€OO, (CH[err])[err] , -(CHerr])[err]-CONRerr]-
-(CHerr])[err]-NR[err] - , (CH[err])[err]NR[err]

-(CHefr])[err]- O(CH[err])[err] (CH[Ierr])[err] COO(CH[err])[err]

-(CH err])[err]- @W@ue]r)l{rﬁs'r s‘ and s

Eg% :; :l%g { g;q%l NII;[[ o %orci;aep | err q%;a{ gg-unmg, represented by -(CHj)-, and also
gt g;c?l](cgg. | EOLEAL] [err O:0-(CHy)r, -0-CO-(CH)r, -NR*-CO-(CHy)r
-(CHerr])[ efNR-@Hﬂ—( CH eCOIYRE ((EHz)Q 2eNR*-CO-(CHp)r-, -0-(CHz)-O-(CHp)s-,

L SRS 5 e, (oo,
- (CH err]) [ erdm,S2NRHce-olidighL, - CO @(CHZ),-O-(CHZ)S , -0-(CHy),-CO-O-(CHa)s-,
20  -O-(CH,)~O-CO-(CHy)s-, -O-(CH2)-NR?-CO-(CH,)s-, -O-(CH3)-NR*-CO-0O-(CHa)s-,
-0-CO-(CH)-0O-(CH3);-, -CO-0O-(CH),-O-(CH,),-, wherein r and s are each an integer

from 1 to 20, but especially from 2 to 12, with the proviso that r + s < 20, especially <

in the context of the present invention are a

15, and wherein R? represents hydrogen or lower alkyl.

25  Examples of preferred “spacer units" S* and S’ are 1,2-ethylene, 1,3-propylene,
1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,9-nonylene,
1,10-decylene, 1,11-undecylene, 1,12-dodecylene, 3-methyl-1,4-butylene, 2-oxy-
ethylene, 3-oxypropylene, 4-oxybutylene, 5-oxypentylene, 6-oxyhexylene, 7-oxy-
heptylene, 8-oxyoctylene, 9-oxynonylene, 10-oxydecylene, 11-oxyundecylene, 12-oxy-

30  dodecylene, 2-(oxycarbonyl)ethylene, 3-(oxycarbonyl)propylene, 4-(oxycarbonyl)-
butylene, 5-(oxycarbonyl)pentylene, 6-(oxycarbonyl)hexylene, 7-(oxycarbonyl)-.
heptylene, 8-(oxycarbonyl)octylene, 9-(oxycarbonyl)nonylefie, 10-(oxycarbonyl)-
decylene, 11-(oxycarbonyl)undecylene, 12-(oxycarbonyl)dodecylene, 2-(carbonyloxy)-
ethylene, 3-(carbonyloxy)propylene, 4-(carbonyloxy)butylene, | 5-(carbonyloxy)-
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(CH[err])[er'r] O(CHerr])[err]-O-CO, whereinr and s are each an integer

froml to 20, _but espeC|aInyrom2to 12, with the pro +
s.err] 20, e‘gﬁé’eﬂéﬁ"fy [err] 15, and wherein R[err] rep*@&#@@g}“g

hydr ogen or bemyrene,l kﬁl(carbo@oxy)hexyleneﬁx aﬁ(ﬁh&&nﬂbxﬂheﬁﬁrehed Rs(a%@ﬁylbﬂ*
Slerr] are 1, th I r(l ?pro - hut yl ene, 5- pent yl ene,
1, 6- hexyl eneOCti’ e?e’heg‘t WB‘PW OXyy, )BQYB'&IVI el (cgbgny{gﬁg)d@qy ne, 11-(carbonyloxy)-

1, 10-decyl en un gec
3- propyl >elne- findekylche; xf/ﬁ&é}%lﬁ lox%)edrl?é?)%caf %g;{yﬁbo 'lfﬂ?ihg}gth r?écar’ bon%%%@ﬁyl'
4- but yl eneox ;me)limpxlblm: ée(narhonylmnno)bumylbm;35I-(,carb3n3dimmpbm§datd;6F(¢Iamonyl-

5-pent yl t . | 4; butyl (b
o- hexy! efeox oo R R A GRUR Beptylon o hrbmiimtnosociens, Bogtoomyl

7-heptyl eneoiﬁdmo)&mb&ﬁé | enﬁﬁl@éﬂ% ﬁo ey | eﬂ?-‘(@irﬁ@ﬁmirﬂ?ﬁlﬁ)mdecylene
8-octyl eneoxi2 (8 oct I eneoxgQ ar bonyl , hept yl enecar bonyl oxy

9- nonyl eneoxy2-(carbony mgn@bdq cylenox Pdminontyylenes- ibnnmbmpﬂ&nhoﬁynmqbumlene
0- decyl eneox XY ar bon nopyl enecay bonyl ox
e o0 e ootk b byt EHhERSESIBE S ik

- 16- nonylene, lfl)(-)ﬂmﬁiﬂd@éﬁ@rﬂ bQF—Yﬂnﬁiﬁﬁndec?yle?redOﬂEﬁMinﬁﬂé‘dﬁéylene Aimino-
2- dodec Ieneox car boﬂ% 11 - undecyl enecar bonyl o
98,

Xy,
3- pr opyH@nei farheRdsth 3-4mingcgtbendprapy bdrigtinocarbonylbutylene, ~ 5-imino-

> hepty enei radbibdfiite. CnlSasISuRIRGE PTilbopyhopythcptylene, - S-imino-
9- nonyl enei ntarbm@ddimﬂ}the, %ﬁmﬂ@éa\‘ﬂ)@ﬂmdﬁb'mﬁarHpﬁt("nocarﬁonyldecylene, 11-imino-
11- undecyl enei m nocay bonyl , 12 dodecyl enei m nocar bony

2- et hyl enecafBb W}Mlmﬂeﬁﬂene ' 2-13nmq9mpna1®éa¢>ﬂwyl i rr{lr(a-ethyleneoxy)ethylene
4-butyl enecas! 85’ %Yc}ﬂy'gn@f?xy)e@ E%ﬁ@?&{%ﬁ%{ﬂ rhe’ 2-(2-ethyleneiminocarbonyl)-

6- hexyl enecar I”m no I en

8- octyl dfiec aethpleylél m m@QB-propylenenﬂnd&ﬁbﬂoﬁybahylbﬁﬂy| I I&(ﬂ%utﬂlenelmmocarbonyl)-

0- decyl enec ﬁgionyl i mno, 11 -undecyl enecarbonylimn

6- ( 3- pr opy| eREVIENSo arfhBrepylsreiminadarhany] oxY)hexyleae( $- @rmppylémm}gqqd;ow@ne

10 6- (3-pr | eneoxy,

6- ( 3- propyl eﬁ%&nﬁ%@gﬁony'oxy) hexyl eneoxy,

6- ( 3- propyl enei m nocar bonyl ) hexyl ene,

6- ( 3- propyl enei m po ar bonyI ) hexyl nébe % the like. | .

Preferred "spacerP SB?‘@F ity $rin ﬂﬁ coptext ehthexpresent !W@nb?légtﬂn%

i nventi ar S h e ne.gr

‘ epr eseg?e q %ra"i‘gl%%hrlgr:n 8 Eﬂcﬂlgﬁé éi%ﬁﬂﬁ@ Qeﬁle&{eg By (?:‘IBI and also
-(CHp)-O-, '(CHZ)r'CO‘ -(CH)~C0-0-, -(CH)-0-CO-, -(CHp)~CO-NR>-,

-(CHz)-NR*-CO-, ~(CH)sNR%-, -O-(CHp)-, -CO-O-(CH)-, -O-CO-(CHy)-,
-NR*-CO-(CHy)-, -CO-NR?*-(CHy)-, -NR*(CHy),-, -0-(CH,)-CO-0-,
-0-(CH,),-0-CO-, -0-(CH,),-CO-NR%, -O-(CH,),-NR>-, -0-(CH,),-O-,
25  -O-(CHz)-NR:-CO-, -NR*(CH;)-CO-O-, -NR’>-(CH)-O-, -NR2-(CH,)-NR%,

-NR?-(CH,)-0-CO-, -CO-NR2(CH),-O-, -CO-NR?-(CH,)-NR?-,
-CO-NR?-(CHp),-0-CO-, -0-CO-(CH,)-CO-, -0-CO~(CHy)-O-, -0-CO-(CH,),-NR%-,
-0-CO-(CH;)-CO-0-, -0-CO-(CH;)-CO-NR%, -0-CO-(CH2)-NR?-CO-,
-(CH2)-0-(CHp)s-, -(CHy)-CO-0O-(CHa)s, ~(CHz)-0-CO-(CH)s-,

30 -(CHy)-NR:-CO-(CHp)-,  -(CHz)NR-CO-O-(CHp);,  -(CH2)-O-(CHy)s-O-,
-(CH3)-CO-O-(CH3)-0-,  ~(CH2)-O-CO-(CH;)s-0-,  ~(CHp)-NR?-CO~(CH,);-O-,
-(CH2)-NR%-CO-O-(CHz)+-0-,  -O-(CH)-O-(CHz);-,  -O-(CHz)-CO-O-(CHp)-,
-O~(CH,)-NR%-CO-(CH,)s-, -0-(CHy)-NR*-CO-0O~(CHy)s-,
-0-(CHy)-CO-O~(CHy)s-0-, -O-(CHy)-O-(CH,)s-O-, -O-(CH,)-NR2-CO-(CHy)s-O-,
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-®& CHerr])[err], CO(CH[efr])[err] -COO(CHerr])[err]-,
-O-CO (CH er ¢[9enlss]76 -NR[err] - CO(CH[err])[err]-, PCT/IB98/01425

-NR[ err]-(CH CH
NR err] - CO( éﬁ'ﬁ'{ﬁé FO'O'(C?@’( [e;: ]r ]( ) [ere: ]r ] 6[ (eEZIr—I][ err B ?e(rCI‘fz)"o'(CHz)s ’

-(CHerr])[ec _ 1to 20, b
(CHerr]) % erdr:‘}) %&%ﬂ{ )lﬁe??nfﬂbrem r and s are each an integer from 1 to ut

E a% g: : } g % gpsgeci‘dﬂ[yéimr} 26012, Gﬂﬂeﬂle];):?*;qfq ]hat I+ 5 < 20, especially < 15, and wherein R?
r r err
O (G er1] ) FBkespRs yRlqesR of i it g

O(CH[err])[err] COO(CH[err])[err] 20

-O(CH[err])[err] OCO(CHerr])[err]-

-O(CHerr])[err] E&dﬁ[n@lcs]of(p@tbtw@ éspa]:ér[mutsT S° and S6 are 1 2-ethylene, 1,3-propylene,
O (

-O

-0 ¢ CHE g_@ LZ }4;-{;@%?&& @q[ngfl?r} (ﬂ#ﬁ Jlgr[ 1‘}héptylene 1,8-octylene, 1,9-nonylene,
O (CH e . -
from 1 to 20 Rureint LTS r‘%‘% EEARTEL 3%‘%%“‘@ BemeyRs D pophisheocr

hydrogen’ or | oqer *"5?"?“?“’””°“§b°“yl aihyimicbanitny. f bupl<neopschnoionerry
referre t

and 9[ erltof acarbonyl, ot @P@H@ﬁn&c %‘;ﬂ eng-p&t;leneoxx, 4- gpaC?réﬂg&lxygarbo&ﬁr "l

1, 5-pentyl eng,. 1 -

1, 10- deczl eng' \%y %&% gﬂﬁg’ne g}{é%gkééﬁggyl g%ﬂg&%@&b&y Oslﬁéxgggne

g oxyh | catb?hylbﬂjn,e Bhepmﬁmmyjl ermheptylengdmycgmbemd, %-hmﬂmyrbenﬂoxy,
oxynexyl ene OX ept ene, .8-agxyoct en n
10- oxydecyl eﬁeOCt?ﬂEnWVunc?e%‘i}}”éﬁ"é’xyﬂfbﬁ%l S%Keptlﬁl%l ogp{{gxy}/ %Xony%xieoxy,

2- (oxycar bon b )

butyl ene, 5- %9@(031&@688% %?I eneﬁgﬁé%xy 9ok ggy dﬁ@%ﬁ%ﬁg AoL4tdyleneoxy

g onycaﬁgo ny:}a);bonyl I 9—noﬂyi3¢il‘eyérbmyloﬁg( oNygmrebplayédwg t yllflamdgcyleneoxycarbonyl,
oxycar bonyl ) nonyl ene oxycar banyl ) - 11

- (oxycar bony?/ Eé capkonyloxyy oxical%@ﬁ%‘?‘:ﬂf@ﬂ@&m enee% %%ngwxsmmyl

et hyl ene, )}ﬁ%ﬂ{d@@l&é&é}%ﬂ{rﬂw | engyropdlenEMiROMYD YY) b%-ﬁﬁt?ﬂﬁelmmocarbonyl

5- (car bonyl o

ge?t yl gne I 6-5 emsilminochibenyl, ené-hekylenaintinogdrbony], hep’f—jnbpnjrtenelmmocarbonyl
car bonyl o

X octy] ene, 9-(carbonyl nonyl e
10- (car bonyl (&%tﬂlgggmwarbpgyl( Car%gﬁg,} mguno%ar%o@l, uﬁ@e&pmgqglmmocarbonyl

12-(car yl gxy,

i oy prapy1 e S EAENC Eibenoh ] DAL RANE ABAT, Tl Rnsatstm i,
6- (car bonyl - -ﬁropyllemdadjdmghmuane ﬂbﬁtgmnbmlyd»nythmn(),hepi-pbmubpecarbonyhmmo,
8- (carbonylim no)octyl ene,, 9-(car b]onyl .1 M no)

10- ( car bonyl mlpqwje@geayt Qydimino, 11’ (@Fﬂ%‘%ﬁ?ﬂbﬂil el ngE) ggtgiaeneéarbonyhmmo

12-(car bonyl i 5]'8’) 2- m

4-i mi nobut yl eﬂ’ éia%éfrﬁb;ﬁ)gﬂﬁno,n o%)deqr%t | en |hr$1§lﬁg egf;-ﬁg%&gieﬂeé‘arbonylmnno,
7-i m nohept y:ﬁe@eproﬁyllemmm;boayh)xy}hexydenq rﬁeﬁﬁyprepjeleneoxy)hexylene,
10-i m nodecy I m ngun ene, 12-im nodedecyl ene

car bony| %’t hyé@épmslj"ﬁe gbms@néwp opyl o it pronylsne gﬁgypgghwggwﬂgw exieoxy,
5-im no- i m no

7-i m nocar bo ny %&? g#égﬂghﬂgdﬁfwn%n?gﬁexy@ Car{g%?ylﬂggﬁﬁxgiri]igcarbonyl)hexyloxy,

9-i mi nocar bo rin—aﬂry!dneduexy,lO 1, 3rpropylenkdioyy d e cy4-butylenedioxy,ri nbS-pentylenedioxy,
1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy and the like.

30
The radicals F 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:
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car bonyl undecyl ene, 12-i m nocar bonyl dodecyl ene,
2-(2-ethylen | ene, 2-(3- propyleneoxy)ethylene
6-.(4- but yl eng‘gxy ﬁgexyl ene, 2-(2-ethyl enei m nocarbonyl)- 15 etP}%',l‘llIgag(ouzs

2- ( 3- pr opy| ewsthyhnediasitmg ny3)mopylemsdiamine, 6-1(44b1|itylenbchamir[8, nh§-pehgietefiiamine,

hexyl b |
6?§Sﬁwuﬁéﬁw%ﬁwam$W%ﬁWMékﬂ%yi cOctylenedisgaine, 1,9-nonylene-
Preferred "spamghe,un 1(ﬁde<§ﬂe§{eﬂi]gﬁgxlﬁhﬁ ﬂ 1Aléddet e%&ﬁ?lﬁﬁ]@t eK {24 %déé}?en@&ﬁﬁﬁﬂé

invention are a 20 strai ght ranc ené grou

r((apqr_| Fseni )e([j los/r’ c(xﬂhl[mrm-]mmer X0 -mmﬂml-;s-ﬁylene (5(% Eﬂftlgﬁe]ﬁ{wéwﬁpenwl)
err])[er erf])[err
-(CHerrP) [ eﬂe}ﬂ“% SH Jlalmnocyclohwrew[ hd ﬂlp@mopwwgogw methane, 1 3-b:s-_

e Lo %?Eﬁhfﬁ)bclohex%é 3 Alokhdodibanec 1. 1p-diaigk. S err D Lerrl-

-CONRerr]-(CHerr])[err]- -NR[err]- (CH[err])[err]
CH (CH O CO-,
(CH%EHB%E;HP@M plesofarqmqug[-qﬁre&llrge;;g]r] NR[ err],

(
(S;'E ]er E ]C|)‘|P ;S;c; %Gbe%%&) 68&1( %ﬁg %&%&%é?ﬁ:ﬁ@;% acid hexyl ester;

er r J10( CHB SrdifnimibedzoMR #id |dodecyl ester; - NRldRdrhimob&adofy rakid Sdpkopy] Celter;
NR[err] - CH[eM [err]-O,
NR[ err] - e)qeé}ap]lum[ &4 -pthylenedianiline;  4,4'-diamino-3,3'"-dimethyldiphenyl-

NR[ (Callr—l{ ]er ; e%,;:},)j{cf?rt]_egg&@leﬁf %? E"er%l {M%P%?{DB’I Siphone; 4,4'-diamino-

-0
-O
O

ZzZ(
33

2889

_0 0O (

- O CO- ( CH er diphémsyir ] -étaerd- , 1,5- dmﬁlma@ﬁtmm ) [ 813r-HirhéthPiH, #Ldidminobiphenyl;

-0 CO (CH er err]NR[err i)CHerr])[err] O(CH err])[err]-,

-(CH err] 53&%33 dipheny %eqthqr 3,3'-diaminobenzophenone; 4,4'-diaminobenzophenone;

Ea% g: :l% 2{' El%— aﬁ%r %J@{nﬁ%ﬁy ,[ o 0%bls[4 (4-aminophenoxy)phenyl]  sulphone;

(CH Fr r])[ert}h- Wm:hoﬁ@n&)()&ﬁzﬁﬁé] 1 Betii§(M-aminophenoxy)benzene; 1 ,3-bis(3-amino-
err])[e

rrj- O%[err])[errkwdﬂo
lpqnp enzeney er )3 @Jﬂuorene 9,9-bls(4-amm0pheny1)ﬂuorene,

[
[
e
%
% €4 EI%—mN né??%gl{lgﬂ%ﬁ % ’r4 ?15(6aminophenoxy)biphenyl' 2,2',5,5'-tetra-
[
]
]
]
]

[err}
[ err]
[ err]

]

or
[ e{ r echiproMR} ediathinoBipRetydH] er r ]2 Y'ati¢Hloro-4,4'-diamino-5,5'-dimethoxybiphenyl;

{ g'rﬂ'ﬂ %(XC'_“% %.C{l%rp g){pgpqr}]l 4,4'-(1,4-phenyleneisopropylidene)bisaniline;
[ err])4
\

)

) .
ot g g"rlé;l 3—%2;{11%1_5%‘%@1{%9’%(3&&\?{1%; - ,2,2-bis[4-(4-aminophenoxy)phenyl]-
[ er r ] )prepate; CO22¢hib[Br(dianjisopHentXy)phenyl]hexafluoropropane;  2,2-bis[3-amino-

% g; ; } gj[“gfilrt}’l}’ﬁk%rg"_&’er gﬁ({xer . Lz?r}er) [err jZ 2dgls(4-amxnophenyl)hexaﬂuoropropane
o (O erzr ]2'-b1se ?;S@dnﬁh[)-aﬂtg%%ﬁﬁ%e]rﬂrl &iokd yphéhyHrekhidrbpropidel 24'-diamino-
-CO- O (& er? ]%&trl]ﬂne;qr@{w)blp quzkr] - 0.4, 4iisl(4-amino-2rdflvoromethydiphenoxy]-

t f 248),c ally from2 to 12, th the proviso
r{ﬂa?g(rar + ;O %"éggs%esc?a ﬁtaﬂu[o(g?bl}?l%e%gf' andy\/\/nerer n R err] " replroes\élnt S
hydrogen or lower alkyl. 5 Exanpl es of preferred "spacer

units" Slerr] and S[err are 2-ethyl ene, 1, 3-propyl ene,
1, 4- butyl ene, 1, SIHsefiv eéhéﬂvale@ oretejianalent growp e serybs sesentially. ¢ aytember

1, 9-nonyl en?lrg(u?%/trhe I‘F%iy]ngerqﬁgixl B to thel it S P o for&luilazl, A8 P e PSencies

3-methyl -1 propy ene
30 serving as the linkages, indicated in formulae III to VIII, to S> to S7 within the main

)
)
)
[
)
)
)
)
)
d
.
!

885220900005555
Q222229

chain. The third and optionally the fourth valency serves as the linkage to one or two

side-chain(s) of the formula I. The polymer chain may, however, "also comprise building

blocks of the formulae III to VIII in which the side-chain of formula I is absent, that is

to say where the group E is merely divalent. The proportion of building blocks of the
-20-



oxy, 3- propyleneoxycarbonyl 2- et hyl enecar bonyl oxy, 4-butyl eneoxy,

4- but yl eneoxygy foll bonyl 3- propyl enecar bonyl oxy, 5- pent y&EissRrdi42s
.pentyleneoxycaréony 4- butylenecarbonyloxy, 6- hexyl eneoxy,

6- hexyl eneoxyﬁmmbtnnylll to SVHIannyWhmh -E is. dlvaleatr tlatyisotoy say in hwlpcly | thergoisy no

7- hept yl bonyl hy |
8- oct ;Yeﬁ2§§’§€r 5 1 *f‘%@g‘?‘?ﬂ% a e 1@%{{;@1}% t%n%e/”%tprefer-

9- nonyl eneoxygiy s Ythan St %%M' :ﬁ&‘ét‘éﬁ&%w l@@’tha& 86 9.0y dBaA¥alent and tetravalent
10- decyl eneoxy-" 15 carbonyl, 9- nonylenecarbon | oxy, 11- undecyleneoxy

11- undecy! enegroypsEshatygontain one or tyodeasy @Wblmﬂ%nl}mm‘;fthe farmula lidhe tritadenty

%Zpgggsfg Zlnﬁg catrt%g ﬁ%{o say F%ﬁﬁ%‘%‘?ﬁ&q}@ gﬁ%gél qugﬁﬁkr%x crosslinkable side-chain

5- pent yl enei nyfhe fsrauly1, are prefegred| enei m nocar bonyl
7- hept yl enei m nocar bonyl 8- octyl enei m nocar bonyl ,

9- nonyl enei m nocar bonyl, 10-decyl enei m nocarbonyl, 20

11-undecyl enei m no?ﬁ# ﬁﬁﬁ%hg bi'(?ckg%g?lgé/ éﬁﬂﬁlég‘ ROSAT Mill are amidecarboxylic acid

2- et hyl enecar bonyl enecar Bon

4-butyl enec ar%&@ﬁpﬂn 5o @midebarBexilic aeitbEstdrxaovpings Wmch on the one hand may occur as
6- hexyl enecar bonyl I ni_no, 7- heptyl enecar bonyl I m no,

8- oct yl ehBcar dEwpitiofinpemplete imidisationyin dbrepelyiseidy channOn the other hand, polymers
10- decyl
Ao e cn AT iy, MLIAMHGR bR STRRKIT 00,1 5 VI, . g0 s

25  6-( 3- pr opylyaniiexathbbeplic s @r polyamidecarboxylic acid esters, are important precursors
6- ( 3- propyl enei mi nocar bgnyl oxy) hexyl eneoxy

6- ( 3- pr opy| entF RaeBERRTBRoR Ph i Rplyiides acoondipg i thednusntionaad apoalye inclidsddny
1, 2- et hyl ened;

1, 5- pentyl eneglg esent’leﬁreHﬁc‘:ilP? hex&{ g&(l FB%]?'y"ﬁWH%)ﬂﬁ?‘ggfay enf ?%?&}ae IV, VI or
1, 8- oct yllénedvm,yprefeter&ens’ rgy\}enrtedhoseym which G Is hydroger; \thanis do sry those which

1, 11-undecyl enedj oxy, 1,1 2-dodecy] enedi oxy and the | ke, 30
The radi cal s F‘méﬂsée%ﬁ ‘GSAY%YIPfQF Sﬁ‘ﬁé“‘t*ﬂe’ Ma'B@dCG%"?’PWé‘EF 394, 8°8PS-phat i c,

alicyclic or aromati c diram nes by formal renoval of the am no groups.
Preferred exanples of such aliphatic and alicyclic diamnes are:
-19- ' The¢ bideahaiii polymers atcordings tophe ém@miamcam be present in the form

, 4- butyl enedi a ent yl ene hexyl eng di am.n

Pty o b Ehdinspotyes 3 Wl e B PREE copolymers: The 15 ‘eoso G Hin ve

1, 10- deczbene&h&m&daslmé&nwék%mhwaﬂhmn&)poiyxﬂasdodecyl enedi ani ne,
[err]-di am no-m xyl ene, a, a'-di am no- p-xyl eng,

(5-amno-2, 2,4-trinethyl cycl opentyl) - 5 met hyl am ne,

1,2-di gm nocycl Oheﬁ ﬂumABer ofd m%@orrﬁgld 'buﬁﬁin%hgf&icsmﬁo%'\shich lthg’ ]pcilffner chains

according to the invention are synthesised can vary within a wide range. It is generally
from 2 to 2000, but especially from 3 to 200.

25
The preparation of the polyamide 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).
30 _ For example, the polycondensation reaction for the preparation of the polyamide

acids is carried out in solution in a polar aprotic organic solvent, such as y-butyro-
lactone, N,N-dimethylacetamide, N-methylpyrrolidone or N,N-dimethyiformamide. In
most cases equimolar amounts of the dianhydride and the diamine are used, that is to
say one amino group per anhydride group. If it is desired to stabilise the molecular
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(et hyl ami no) cycl ohexane, 4, 9-di oxadodecane-1, 12-di ami ne. o 4
- Preferred ex | es_of aromatic diam nes are: 3, 5-di am ngbenzoi c aci
met hyl ester; _??{fﬁ?‘am nobenzoi ¢ acid hexyl ester; 10 3, 5-di BFABBEHIE ¢
acid dodecyl weeightrof the polynfer) it 9 posEIHIS fGCihet pSPBEORYAdESR Bkdess or a less than

4, 4" - et hyl enedi ani | i ne; 4, 4'-ethyl enedi ani | 1 ne; .

4. 4 -di am 'no-s§’,1‘§“Q‘B?Wﬁtaﬁ§ﬂ“m phene of the two compepemiser to add a monofunctional com-

3,3 ,5 5 -te | (4 na: ndi an ' ng. _
, 4" -di am no&aﬁﬁﬁ@ﬁﬂ‘ﬂlebl p e%y? ﬁxwghq%¥p§l a@ﬂlﬂggé#glﬁ@i oenéghfﬂ{a%l ﬁoﬁ@, of a mono

' - di met hy lamdnel’ Extingples @i suok rlylbnofun%tional Qﬁﬂipodixc&rf?geoﬂ‘wﬁe nadid ednhgdride,

' - di ar nobenzgphenone; .4, 4' - di am nobenzophenone; | .

'-dia 'noPE'?‘Qﬁg GFMVM%MW@%@% Aepctionris wapitdrentyprpfesahly jat a

phone; - ' henoxy) benzene;

- bi s(4- amterﬁno%%raehﬁ%x&?)lgs%ﬁg%{?e@e?j 3- bi s(3-am no- phenoxy) benzene,;

- di am nof | uor ene; 9, 9- bi s(4-am nophenyl ) fl uorene; b oh I

' - et hyl bi - chl L 4, 4-bi s(4-am nophenoxy) bi phenyl ;

' r5Te 5" Yt 2[‘ re al_ S(I%e%ycl?séﬁgrgéﬁhgﬁglyagﬂmgmmel;opolyimi gs cag be c%n‘ied out

: i g: ?TQ![ ﬁggg ﬁgéﬂig? H‘?dglns‘ﬁﬁggy g% g%ﬁ&ﬁ%@i‘ﬂ?&%‘&dm of Vater or by other imidisation

' - (1,10- phesagtienseivithpreagatts. dWhen afrded bithpurely thermally, the imidisation of the

I_ b,( ; [ 2 (ng%wg%f@en |2 O}fgjg B%t:?h%;}?s]ego%ilpslgtgi tlhlﬁyn ig;ggﬁqyg the resulting polyimides may still
, 2- bi S[ 3- (4eaithingh 39 H‘gﬂlg#elﬂ@%ﬂd Y IRERBHS reactions e kit My Qarried
e :

c -

NNPAPPRPWONNEA~NW T PRWW

4- et hyl phenyl ] hexaf | uor oprop

2- bi s( 4- anoutogs dembpgranwadf fromofly ERHO2C, but p)refﬁrablyi e]lt rfe:ss tﬁm 200°C. In order to

, 2" -bis[4-(4-am no-2-trifluoronethyl phenoxy) pheny exaf | uor opr opane;

, 4" - di aEn' ngéicfwe 1m1§1,59t-1%wsr(ather fower temperaitirephthsrroprgl additionally mixed into the
, 4' - bi 4- i aas 284 : -

Ya 5, a0y BAMGH gkl Lttt BRY i emoval of water. Sych reagepty gy, for
trival ent orexampley alistutesgcansistihg seff weid aslpeinidesy| suchass azcam‘mel id lanhydride,f
i nking the pol yner I n, chaj n .he sjide-chain.qof the fornula .Iwo o
t he valgenci et é)mc %é?ﬁﬂh{;‘ﬂ > Ph@‘af‘? AR , 5{!&%%@?@8%9?%%%@%@446» apg,
VIIl, to S[e 0 I loudh t Bd Nerd ' - yﬁ?ﬁ- i . 1
optionall y[ tfhegﬁ?‘r_%uraﬁ\&\%/}a.l Sgﬁlcl:yg%sgrr%e ldgisﬁhtg’hénﬁegkageh?’o t-grﬁgtyga?h% gbwldm?’
si de- chai n( s}¥:MHlimétbylaniling, lutidine, olliding ¢tae The hmionntnafireagentsaised jn tas oasr? is
conpri sg,bui | di-n | ocks. o he. f or mul [11 to, VIl in |(%.te
si de- ch&Pn ong%m Iaﬁleﬁsﬁb@' OaG@bvﬂIe,nttst ?ﬁﬁml,ng a.ng?our eqyivalents gfac \é\ﬂy ids st £
i Zo,rrerel y di sqliediént of pelyRmARUcId RbeRonBetiskdl! Ng bl ocks of the

APEANMNNI NN, ONMNNANRPODMOWS

The imidisation reaction can be carried out before or alternatively only after
application to a support. The latter variant is preferred especially when the polyimide in

25 question has poor solubility in the customary solvents.

The polymers according to the invention can then be applied to a support and,
after any imidisation step which may be necessary, crosslinked by irradiation with
lineaﬂy polarised light, that is to say by cycloaddition of their side-chains containing

30  the photoreactive 3-arylacryloyl group, there being obtained, depending upon ‘the
direction of po]érisation of the light radiated in, a preferred direction of orientation and
of the angle of tilt for liquid crystals that are bought into conts;ct with the orientation
layer. By spatially selective irradiation of the molecular units according to the invention
it is hence possible for very specific regions of a surface to be aligned and provided
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fermulae 11l to VIIl in which Eis divalent, that is to say in which there

IS no ay@ss1sséabl e side-chain of the formula | present, pcrnpeserss|y
| gss than 75 % gﬂt pr ef er - y less than 50 % and nore especjally

| ess than 30 cfibe el af i Abhe ene s e prientation YER s PIEduERY is also
contain one %{abili’gad‘ﬁg‘?ﬁé#cmﬁﬁﬁi nSi de-chains of the fornula I, the

trival ent I's to say those groups which are linked to onIy
one crossllnkable S|de chai n of the fornula I, are preferred.

g B Aok e aBol by BE SR AT A
aci groupi

0l yi i de oy e EARER so el lafley BERGHICstals, 2036 B be i Soptical
bui | di ng bl ocksstnictibual wldnzentd, ¥speviallyin ‘thelprpdudmn of hybrid txyer elements.

pol yam decar boxylic acids or pol yan decarboxylic acid esters, are inportant
precursors for the preparation of the polyimdes according to the

invention and ar e gy Goriehedtid ge%?rér?m nruPe g}éitﬁxcgﬂe%“éxahiﬁlénf: st ﬁep’aﬂﬁ%

pol ymers which contain group [V, VI “or
I's given to thintieniof thbiresultihg polyynbragaterial, veltich ds tapplmiytd Iaoemppmtt; sthich is

The st delbnaioRpEALY Sheteciich 4 Sesoge s SATEIR P a3Pse BILR CoRd SBL i 1?1?11%@
form Ol I}l%{ﬁ’ﬁggyg%é §pxﬁ‘%8¥ﬂsé[ apbardult, E&‘ﬂxaft BﬁﬁbgéneﬁﬂP eEdF90.05 tbe

"copol ymers" 1's as " neani n ecla stati's

copol ymers. thickness are produced] thefi Uﬁbﬁpﬂ&fallfﬂhf&ﬂ@inob@ﬂnidhdﬁ@npEthiegldnrs(Im be
whi ch the pol ymer chains according to the invention are synthesised
can var ?/| Wi ]E erigntgd \gap berigadiated; for; examples rvgith ¢ high-pressyre gercury vapour lallmn a
especial ly fr,

gﬂ&nlf lcilﬁrg) é‘g% gulégd uv Ias usmg a po-wr?sepnﬁg gﬁﬁ&ﬂa?lg Y InaElP ?y Gea

aci ds and pol 'ng to I nve enera carri

out anal mOUSﬂnﬁgés(bffs&ﬁctﬁf&sl’mﬁblrfaﬂfaﬁ%ﬁ tine/isde é‘nfdeha%)dnfthe output bh&he @&hyidﬁhﬂe
literature, for exanple Plast. Eng. 36, 199

exanpl e, t he lgops/anshersneay fr@m a dew seeonds sméal poapalbe |d6ner¢$atlpn@ap@lsyahﬂ de

acids is carr, o) | o) ty .S

2o [orr] - but yrated e, hOyade by SagiRich BF 51 nBBOHAGue WRRFing HEP shac e
or NN-di met hekamplepaticie onlbll‘the radiatiofRGitatile St The erdbslikiig reanionits pass thivugh.

di anhydride and the diam ne are used, that is to say one am no group

per anhydride group. If it is deslred to stabilise the nol ecul ar
=21 - 9 The polyimides and polyamidecarboxylic acids according to the invention are

illustrated further by the following Examples.

Example 1

25 0.38 g (1.81 mmol) of cis,cis,cis,cis-1,2,3,4-cyclopentanetetracarboxylic acid
dianhydride was added to a solution of 0.800 g (1.81 mmol) of 3,5-diaminobenzoic acid
6-[2-methoxy-4-(2-methoxycarbonylvinyl)phenoxythexyl ester in 7 ml of
gamma-butyrolactone. Stirring was then carried out at room temperature for 7 hours
and the reaction solution was subsequently poured at room temperature, with vigorous

30  stirring, into 800 ml of water. The precipitated polymer was filtered off and dried at
60°C under a water-jet vacuum, resulting in 1.04 g of polyamide acid A in the form of a |

beige powder.
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wei ght of the polyner, it is possible for that purpose to add an excess or
a less than toi chionetric anount of one of the two conpg t to
add a nonofunWﬂg(gﬂﬁ%Gcom : pound in the formof a dicar g(p}’ﬁ/ﬁgﬁlgﬁ{za
nonoanhydri de or i Twohizopef 3N fsulphiiEE @cid were addad'itd)@ -subpensbh st 023 gSepoly-
nmonof uncti onal conpounds are nmal eic acid anhydri.de, - 5 pht hal i c acid

anhydri de, arfPidg@cidd i 40 s of toluenesand the mixtire was then heated 9t esfhrabith water,
tenperature ?%ghx?@ﬁ?tﬂ?m8lﬂ%§r’§ﬂecre tion mixture was thenTE'&n'gl%Pell)y %gﬁde&&a&k e

pol yam de ac ‘orm the polyimdes can be carried oul

heating, thatevapotatios aud tiye cesiduie vERtdigsated ih 0N IGF datep ffori thdr. OThebsolidt Was
imdisation 10. reactions with reagents. Wen carried out purely

thermal | y? t Héen filigredaeff andodriedhevernight at 071G, undatcn avatengeti vachum, aesuiting in
conmplete, th is t the resul ti ol yi mdes nma fil o contain
pr ggorti ons gésgdggfgﬂs%ﬁ@i%f’a%a Igﬁg%lg t%qyﬁemésf@f'ifs §|=ai7e9 §eneral 'y |

carried out at a tenperature of from®60 to 250[err]C, but preferably.
at less than 200[err]C. In order to achieve imdisation at rather

| ower t enper at ur esTheher3g5-diaminottngoionaddid ro-gBmethoke-4-{2sméthoxydatbortylvinyl)-

m xture reagents tt]ﬁt facili taé)e t he ,renoval _of water. Such reagents, are,
for ex&ﬁ‘ﬂ? ex ¥l ce§tes used 98 starfing materiali was) prepared jds accetdance with dag ¢
aci d anhyglri dﬁllowing 1oC )i oni ¢ aci d anhydride, phthalic acid anhydride,
trifluoroacetic aci apan ydri de, and tertiary am nes, such as
triethylamne, trinmethylamne, tributylamne, pyridine,

N, N-di methyl aniline, lutidine, collidine etc.. The amount_ of reagents used
in that case is 20 pre(f"%-ﬂgﬁwmaw-i-m&owmnaam peidanetbybesteri ne and four
equi val ents of acid anhydride per equi val ent of polyam de acid to be
condensed. The imdisation reaction can be carried out
before or alternatively only after Application to a support. The

| atter variant is preferred especial) en the polyimde in 25 guesti on
has poor solubility in the customary S nts. ' The pol yners
according to the invention can then be ' @®Q a support and,

after any imdisation step which may be necesgary, crosslinked by
irradiation with linearly polarised light, that is to say by

cycl oaddy4i on of tHhebrngrodss i A -l%ﬂfr@{ 14 [ . : C:l .
3-aryl achI oyl gr ojt}f),g (toﬁg?lgm@rﬁn@cﬁt al n@id]s q%é%%‘#&f‘ﬁgﬁbﬁgﬁhﬁﬁéé dissbfved in

di rection of ¥86Imkofsmethamolpénd Henll of gohcentrdiedtsalphuric asidowetedded] Ther sohitiomn

f ientati d
of ortemtatl Qlasheated under reflux for 2 hours. The main amount of the methanol (about 150 ml)

was then distilled off and the residue that remained was poured into 500 ml of
ice-water. The precipitated ester was filtered off with suction, washed in succession
20  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.

25 (E)-4-(6-Hydroxyhexyloxy)-3-methoxycinnamic acid methyl ester
/
o o—

o
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of the angle of tilt for liquid crystals that are bought into contact wth
the orientatiQpoonsss | aver. By spatially selecti ve i rradi ati onp@fidRR1425
mel ecul ar units accordlng to the invention i's hence possible for
very specific regib92 mif( éZgumb)aﬁlé-hbmdmgwaMaﬂwmam to a solution of

or tent ati on 139848 mReR HBAERRH-SSladblpenie bl HETRL G ald 861 &

cycl oaddi ti on2s5.2 mmol) of tnphenylﬁiaspm@sanlso MHE Of| RitahfRoRkAL. e ThE | ctll@sledb SO
to the use of the polynmers according 5 to the invention as orientation

layers for | |th~ltmncwy$tsub$gumﬂd @@letdﬂtn 0°Csandi thenpkliTanl (25.3 mmol) of a 40%
constructjona

ol emont 5.3 " Sonfos Of icszaEhe e ety e a eltnt Hhre ol deppnd tefsto n

exanmpl e, by fthé Thurdé %P%b'rfﬁm@es The miRRiré!Wa8 %uﬁéeqhéiﬁlaf Srdibdd fbgreﬁé’d NF¥e For 30
material, which is applied to a support, which i's optionally coated

with an el ectmimtites(at 07C endithehdor2yb heursyat sdom tmqieeaimxm 150 b of methianol and 10

oxide (1TO),,in a_ spin-co g, appar.atus, Sso t 0 eneous | gyers .o
0.05 to 50 [&PpsPf concentfwi ﬁﬂﬂb%nw@d rese deesia d%ﬁéﬂ the e eagfien spluhipy and;the

prior imdi S%f vki&estﬁfeﬁ'ﬂf‘? o Hod}&‘ The react%r* ﬁﬂhﬁije %é‘ﬂ% g&ﬁe&a@t ﬁgweér?r
exanple, with I gh-pressure nmercu
pul sed W0 | asednyl aretatg ardpohter; ter ongadlcophasenafak w&shedisdmli @ satuexiéd rsgdih':‘n

i mges of struyctures. The irradiation tinme is ep ndent on . the o ut of
the i ndi vi duducarbonate gof H‘b%“ %mioreeemefﬁzwth %#?‘& Sodinguehiamd tutign, dnel over
hours.. The di g

i rradiation o ﬁgﬁ @%Jfgj‘s"?‘fﬂa@r codng F%%ﬁ?q H’ %Qa %nod‘@ffﬁér{rﬁétog%hgfafr%f e,
al l ow only thes1dwa3|ioat |4dﬁ guof afilioa gelr using tnim}’ethgﬂl a@tateatﬂi and t subseqeent

t hr ough.

yi m des and rbo | ds
according to Wﬁﬁaul?ﬂ;’é’ﬁt frBW 8‘1%351 acetate/nexangs 8 aﬁ'ég‘inqdugﬁaeg %fyﬁ(ﬁéxy?im:qybg\ﬂ{g
Exanpl esi5  oxy)-3 -methoxycinnamic acid methyl ester. Exanple 1

3,5-Dinitrobenzoic acid 6-[2-methoxy-4-(2-methoxycarbonylvinyl)phenoxy]
hexyl ester

OZNQ Jd o—
/
o 0 —@ﬁo

2.50 g (8.11 mmol) of 4-(6-hydroxyhexyloxy)-3-methoxycinnamic acid methyl
ester, 1.96 g (8.51 mmol) of 3,5-dinitrobenzoyl chloride and 10 mg (0.08 mmol) of
dimethylaminopyridine were dissolved in 25 ml of methylene chloride. 3.3 ml
(40.5 mmol) of pyridine were added dropwise, in the course of 20 minutes at 0°C, to the

25 resulﬁng clear solution. After 2 hours at 0°C the reaction mixture was partitioned
between methylene chloride and water; the organic phase was washed with a saturated
sodium bicarbonate solution and repeatedly with water. The organic phase was then

dried over magnesium sulphate, filtered and concentrated by evaporation. Chromato-
graphy of the residue on 150 g of silica gel using toluene/ethy] acetate 9:1 yielded 3.6 g

30  of 3,5-dinitrobenzoic acid 6-[2-methoxy-4-(2-methoxycarbonylvinyl)phenoxyJhexyl

ester.

-25-



253 . 0.38 g (1.81 mmmol ) of _
cisciscis,cis-1,2 3 4-cyclopentanetetracarboxylic acid di_anhydri de
was added to WOS83¥on of 0.800 g (1.81 mol) of 3, 5-di ani nobepr%%wﬁkﬁzﬁ
6- [ 2- met hoxy- 4- ( 2- met hoxycar bonyl vi nyl ) phenoxy] hexyl ester in 7 n

of gamma- but yrol actone. Stirring was then carried out at room

t enperat ure f Gw-Pismpinobenzoic acig rﬁd[zrmtgllmd-(kmeﬂmxummnyhiinﬂm“}hekyl
poured at roomtenperature, with vi goroustZO stirring, into 800 m of
wat er. The precipitated polynmer was filte ® of f and dried at

60[err] C under a water-jet vacuum resulting in 1.04 g of polyamde acid A
in the formof a bei ge powder.

-23 - Two droPHzo0f 3N sul phuric acid were added to a
suspension of 0.3 g of pol Yy amde acid A4dn 10 m_ of toluene and the
m xture was then heated at e with water 9 separation, for 48
hours. The reaction nixture was thpa-go tel éntpat ed by
evaporati §n and the resi due was diogest i n of water for 1 hour. The
solid was 5 then filtered off and dried overnight at 80[err] C under a
wat er-jet vacuum resulting in 285 nmg of polyimde A having a glass

transition tepper e Td,= [er. . . Th
3, 5- di ami noben ogg(tl?;? i H’“g‘"f f} @?@é’b%@pﬂé@ﬂOQ—%—Wﬁﬁ-{%ime}hoxycarbonyl-
phenoxy] hexyl viaghgtiendftiedd &stét had'D.ABLENTIE MRARIP 0 PRhABniuth ARERIR2 Wefe
with the 10 follow ng procedure: o
(E) - 4- Hydr oxysuspmﬁ@xge e mixdere consisting ofopethanol : water 9:1. 2.6 g (39.8 mmol)
[err] 10 of zinc were then added in portions in the course of 30 minutes. After 2 hours at room
temperature 20 ml of methanol were added. After a further 17 hours the reaction
suspension was partitioned between methylene chloride and water and the organic
phase was washed with a saturated sodium bicarbonate solution and repeatedly with
water. The organic phase was then dried over magnesium sulphate, filtered and
15 concentrated by evaporation. Chromatography of the residue on 150 g of silica gel
using ethyl acetate yielded 0.84 g of 3,5-diaminobenzoic acid 6-[2-methoxy-

-4-(2-methoxycarbonylvinyl)phenoxyJhexyl ester.

Example 2
20
Preparation was carried out analogously to Examplé 1 using 0.650 g
(1.467 mmol) of 3,5-diaminobenzoic acid 6-[2-methoxy-4-(2-methoxycarbonylvinyl)-
phenoxylhexyl ester and 0.320 g (1.476 mmol) of pyromellitic acid, yielding 833 mg of
polyamide acid B.
25

Polyamide acid B was imidised for 1 hour by heating at 250°C, yielding
polyimide B.
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- 18 25 g (0.13 nol) of (E)-4-hydroxy-3-nethoxyci nnam c acid were
di ssol ved i n wp991ss480 nl of nmethanol, and 5 ml of concentr at edpCIIBIBOI426

acid were added. The sol ution was_heat ed under reflux for 2 hours.
The main anount of the methanol (about Exempiey was then distilled off
and the residue that remai ned was poured into 500 m of | ce-wat er.

The precipitated ester was filtered off with suction, washed in succession
20 with col d wat Breparatibiy Wasnﬁdlechnmnnanalﬁgmsboltd Examplet eld wsinf UG5S0 g

bi gar bonat e Sé) Atélon ﬂf?’én‘? again i tmdcg[fl terof&iggﬁq%c}i,f:ab ﬂgL’
under a wat er B‘ﬁ'ﬂi“g’ il
di chl or ongt h ngémg%l st " aﬁ&9o 6y'%eh§f9'5421 1f Bf] blcgclo[222]oct—7-ene-

(E) - 4- hydr oxy~ ci nnam c acl ester rm of
li ght -yel | ow €,3,5,6-teRacarboxylic acid dianhydride, yielding 855 mg of polyamide acid C.
(E) -4-(6- Hydroxyhexyl oxy) - 3- met hoxyci nnam ¢ aci d net hyl ester

[err]

3 92 m 25 2 | t
o o M % aab e A e e b B e
ester and 6 61301 mdecha(vﬁt‘g£gla§§3&ansnfonttémpéﬁmyém%mm® in 150 m of

t et rahydr of uran. The col ourl ess sol ution vvas subsequently cooled to
O[err]Céﬂdthen 11.5 m (25.3 mml ) of a40% sol ution of

azodi carboxylic acid diethyl ester in tgluen vvere added dropw se thereto

I n the course of 30 m nutes. The was subsequently allowed to
react first for 30 mnutes at O[err]C and then for 22.5 hours at room
tenperature. 150 ml of nethanol and 10 drops of concentrated

sul phuric aci d wer Brephmtiondwesl casriedheoute avalpgousholtat Examaled k hesing 0.677 g
t d_f Th xt U th

part 115 oned bt dGAmEY of 33:PRtibbeistic 3G AL E-G B Sron i)

washed wish a mbsdmb@ﬂ &4t 548 0.680 tm%obﬂﬂﬁﬂ)e of A A (hOfRBFLISRREHIRIEhY)-

wi th saturat ed sodi'umhl ori de sol ut | on, dried ‘over magnesi um

sul phate, fi Id@hﬁﬂl:aaddanhﬁkrdermkhhg)y%gaﬁ(ppbnamdﬁaodxlhDorrat ogr aphy of the
residue on 470 g of silica gel using toluene/ethyl acetate 1:1 and
subsequent ~crystallisation fromethyl acetate/hexane 3:5 yielded 6.13

g of 4-(6-hydroxyhgxylixudrf 0.53M) (BRI YErRARHRing Ghd 0T BY (7.92 hethel) of

acetic anhydride was added dropwise, in the course of 15 minutes at 0°C, to a solution

20  of 850 mg of polyamide acid D in 2.9 ml of 1-methyl-2-pyrrolidone and the mixture
was then stirred at room temperature for 24 hours. The reaction solution was then
precipitated in 800 ml of methano! while stitring vigorously at room temperature. The
precipitated polymer was filtered off and dried under a high vacuum, yielding 670 mg
of polyimide D. Tg = 149°C.

25

Example 5
Production of an orientation layer

A 3 % solution of polyamide acid A in y-butyrolactone was filtered over a

30 0.2 um Teflon filter and applied to a glass plate, which had been coated with indium-tin
oxide (ITO), in a spin-coating apparatus at 2000 rev./min. in the course of 60 seconds.

The resulting film was then predried for 15 minutes at 130°C and then imidised for 1

hour at 200°C to form the polyimide.
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3+5-Di ni trobenzoic acid 6-[2-nethoxy-4-(2-methoxycar bonyl vi nyl ) phenoxy]
hexyl ester : [err] 20 -
2.50 g (8.11 m9515%716 4- (6- hydr oxyhexyl oxy) - 3- met hoxyci nnamni ¢ a‘?ﬁWWPhVF
ester, 1.96 g (8.51 mmol ) of 3,5-dinitrobenzoyl chloride and 10 ng (0. 08
mol ) of di hyhaninogyridin were dissolved in 25 m of nethyl ene

chloride. 3.3 m Theglass plaie spopted;wasy theniiradigied fon dowénivsopiih Sbe lingarlhe
course of 20 BHHLRSURidEof EQOEWh%ﬁ?é'?s{sﬁ%iL%%fggﬁ Fapbaf | A 1ihd.dbdiBliné

hours at OC the reactiom mXxture wa _ . - e
ch:j_ori dg_ andbmt:arq oﬁclhar;rylamma; théma@mdlsbyvmah_ tﬁmhtmgglr: tm_l_aﬂdmh Qraiamy(e:r ;r?]c; ;vgs
sodi um bi car bgnat e sol.ution and.r at e Wi wa : .

ves then 5 theg crasiinksd by sesrapls %G gwé?toemmt?st Under %ﬂ@m&ﬁ%&émmsee%y
evapor at i on. - . ARy Syt c@&% L |

usi I?\g t ol uene‘g‘jggl %3?‘11 : Cd&ug%eereg’:i% yi e?'%eocf %ES&’E lg(gﬁl@ ?lgqlg‘fdr?\%st ?’g%gﬁ%g?% )
aci d 6-[ 2- net Using-atilf 2ompérisatoy dtawdscasperteimed thgihhadimq:tim»(gﬂ orientationexgresd. with
-25 - . .. 3,5-Di,am nohenzoj ¢c..aci . ..

6- [ 2- met hoxy - e ditegtion 8&9@3‘?’%&%‘3 itﬂﬁ/ﬁ)\éh&ﬁﬁw’k&@w when the polyimide layer was

ester irradiated. [err]

10

Example 6

Production of an orientation layer having a defined angle of tilt

Two glass plates coated in accordance with Example 5 were irradiated for

15 3 minutes with linearly polarised UV light, the direction of incidence of the light being
inclined by 70° relaﬁve to the plate normal. The direction of polarisation of the light lay

in the plane defined by the direction of incidence of the light and the plate normal. The

two plates were then so assembled, irradiated sides inwards to form a liquid crystal cell
having a plate spacing of 20 um, that the directions set by polarisation and light

20  incidence when the plates were irradiated were parallel to one another. The cell was
then filled with liquid crystal mixture 7728 from ROLIC AG in the isotropic state at a
temperature of 105°C. The cell was then gradually éooled to room temperature at a rate

of 1°C/min.. Between crossed polarisers a uniformly oriented liquid crystal layer was
observed. The angle of tilt of this parallel cell, measured with the aid of the crystal

25  rotation method, was 8.7°.

Example 7
Determination of the holding ratio (HR)

30 Two glass plates coated in accordance with Example 5 were irradiated
perpendicularly for 3 minutes with linearly polarised UV light. The two plates were
then so assembled, irradiated sides inwards to form a liquid crystal cell having a plate

spacing of 10 um, that the directions set by polarisation and light incidence when the
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1}0 g (1.99 mol) of 3,5-dinitrobenzoic acid

6- [ 2- met hoxy-voledrg®ighoxycar bonyl - vi nyl) phenoxy] hexyl espgmpjmblﬁ)z542
g-(7.96 mmol) of amoni um chl oride we suspended in 20 mi

i xture consi BlRieAgVere %@lﬁfgﬁdwere\maélel 90 pne angther. By ¢l h%hstp)prq@cegdva&mﬁe

foom o Ot eRirbdlpBPAl L8RC uhfor igh PSR4 Awl, ThE Gt wal B i A TR
hours the reafiqii@trystal mixtuie (8988 iffiin ROLICRAG 7 fied Rebsracsm h)tEeBetween

chloride and water and_ the organic phase was washed wi th a saturated
sodi um bi car beressed peptiseroa mﬁ)mréqbemeatsdthmé terystal laygr twas . obspevedr Faier to

Concent raded [y B feing FHETRRYT %é‘r@%ﬁﬁs@vﬁ%ﬁ@v@%@bﬁ%&ﬁga ageigye for
silica gel 50 ho&S'aﬂM@“d‘Whe%ﬁﬁﬁ Gechy ¥ (R4 DT 820mB) oBa SoHA RO SN EP LS

acid 6-[2-nmet hoxy- oxycarbonyIV|ny ) phenoxy] hexyl "ester.
Exanpl e 2 20 with Vo(V att= O?Fe@ar\émﬂlenaneasmedmdr aperiathef] ’Bgdwsm;' The loldimg| e
1 using 0.650

3 -
6- [ 2 ot hoxy - e Sher ARSTEHBEL TR by R 2 Vo (' 131\ 00 5B Toumeipmpgtre
0.320 g (1. 47&m%gtfsg©¢rorrel litic acid, yielding 833 ng of

pol yam de acid B. Polyanlde acid B was imdised for 1 hour
by heating at 250[err]C yi el di ng pol yi m de B.
-26 -
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Exanpl e 3 Preparation was carried out anal ogously to Exanple
1 using 0.65Q 8 (1.467 nmmol) of 3, 5-di ami nobenzoic acid

6-:[ 2- et hoxy- e (9%??@? hoxycar bonyl vinyl)- 5 phenoxy] hexyl es PETIBAY01925 36
g (1.354 mmol) of bicyclo[2.2.2]oct-FAFENT CLAIMS- 2, 3, 5, 6-tetracarboxylic
aci d di anhydride, yielding 855 ng of polyanide acid C

Pol yam de acid C was imdised for 1 hour by heati ng at 250[err] C yi eI di ng

pol yi m de C havi I ti rat,ur e ; 118. ert

Bl e a T Sitl-chafl Bigplehd SRk WA TR RUURATR modhbtigh ey pod et o
| using 0. 677thgreof, chara(:t%nEe?ﬂnerit'theﬁéorﬁpﬁse%%iﬁe%ﬁﬁﬁ%ﬁbﬁoc?&bﬁrﬂcable groups of
6- [ 2- met hoxy- 4- ( 2- nethoxycarbonyIV|nyI) 15 phenoxy] hexyl ester and 0. 680

g (1.530 %ml‘?’eBanaI@U{lﬂéiafl uor oi sopropyl i dene) - di pht hal i ¢ aci d
anhydride, yielding 1.20 g of polyam de acid D. A m xture of
0.53 nm (3 80 mml) of triethylamne and 0.73 m (7.72 mml) of

" acetic anhydridewa anhydri S add dropvmse int ec rse of 0] nute at
T%Qﬁek to a _solution 850 ny of o
ﬂ i d'ormss A oo gs s
24 hours. eact [ on SO "o was t | p| tated
eratur

thanol whi | e stlrrlng vi gorously at roomterrp The .
preC| pitat ed poI ynmer was filtered off and drIed under a high vacuum
yi el ding 670 of polyimde D. Tg = 149[err]C, 25
Exarrpl e 5 wherem the broken line indicates the péinbafilinkaga toftha polymee mhainichain ander

%so n%x pol yam de acid A in y-butyrolactone was filtered over a
qjer%)hm Bf1on filter and applied to a glass plate, which had been

Coat ed wi t h iAd8 umdath independefity @€ tHel Jthdr rebi%séh@ﬁhﬁrb‘étﬁﬁfe’drlﬁ GptioRAl i’)f HRofd-,
2000 rev./mn. in the course of 60 seconds. he resulting m was’

then predried for wblarpruexanoat akybc dh@ﬂ)t—hé}uomnlk:bdse@ ffblorqalkoxy-subsututed
phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl,  cyclohexane-1,4-diyl,
piperidine-1,4-diyl, piperazine-1,4-diyl;

15 C represents unsubstituted or optidnally fluoro-, chloro-, cyano-, alkyl-, alkoxy-,
fluoroalkyl- or fluoroalkoxy-substituted phenylene, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

D represents -OR!-, -NR!-, or an oxygen atom linked to ring C in the
ortho-position to form a coumarin unit, wherein R! is an optionally fluoro- or

20 chloro-substituted straight-chain or branched alkyl group having from 1 to 20
carbon atoms or an optionally fluoro-, chloro-, alkyl- or alkoxy-substituted
cycloalkyl radical having from 3 to 8 ring atoms;

S! represents a single covalent bond or a spacer unit, such as a straight-chain or
branched alkylene grouping represented by -(CH,)-, optionally mono- or

25 poly-substituted by fluorine, chlorine or cyano, or a chain of the formula
L'-(CHy)-L%- or L'-(CHp)rL*(CHy)s-L>-, wherein L', L? and L? each
independently of the others represents a single bond or linking functional
groups such as -O-, -CO-O-, -0-CO-, -NR%, -NR:-CO-, -CO-NR>,
-NR?-C0-0-, -0-CO-NR*-, -NR*-CO-NR-, -CH=CH-, -C=C-, -0-CO-O-,

- 30 wherein R? represents hydrogen or lower alkyl and r aad s are each an integer

from 1 to 20, with the proviso that r + s < 24;

N ) R 30
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hour at 200C to formthe polyinide.
-27 - WO 99/15576 The gl ass plate so coated was t henPCTABA§103428d

fer-3 mnutesgamith ¢ l.heak.l. Li.S L Jj W s
hi gh- pressur es mer cu?@%glgggt}#giﬁﬁ?v%eqtitﬁg{jg’! &sg’g%ew tlhgmh QJ a %@g%l}aén of
di acryl ates was t hebranghedi siityleye Sgtbﬁpiﬁg)gt\e}'m&geﬂtéd bige-(CH34i optivhallgymonen ér
was b5 then crosslinked by isotropic "1ight for 30 mnytes. Under a -
pol ari sati on ni cr osP@pwubstitited by, flyering,; chlorneg ey Sy, A & CoaiRc of ke forppula
oriented liquid crys Pl ecul 3_ y\2e oy 32 |
conpensator it was Zgﬁé?’tr]gi n(grg @E‘éxﬁ‘t t‘g?%ﬁrl‘ec’?w %ﬁelgfLo?ﬁ%t %??lb%ddaeg?nedggﬂy
vm'ht h I 5 dt hF di refthe @tl-nenﬁ-epredents;sih'ghgamﬂ or inkidyg fuhctivinak gtonipk isatteas ¥®en
t he pol yi mi de | ayer ) irradi ated. 10
Exanpl e 6 Bt ¢} on~O™ "y ol %"rd PR ha -NR*,
0-0-, -OfrGridNR on-DR COMBr oNR £ROnaP-GY-NR
defined angle of tikhin2rONRZ _CH=CL. _E%_ Ol@asy pl.ates coated in accordance
with Exanple 5 vverehﬁlr{rcgi at ed (EI;)IrCII%’ fﬁ(%m?Wth linearly polarised -
W light, the direcivheeinoR? reppésents hydedigeh bEe ldwed ik and @ and s are eaeH amitfegey
70[err] relative to the plate normal. ‘?he direction of polarisation of the
light |ay i n from Iptocde withftheprovisp thate +08 €841 i on of inci dence of the

light and the_pl,ate nornmal. Th wo pl at es re then.so senbl ed

i rradiat g@ sides i n@?&ﬁdﬁqpﬁnge&ﬁ%ogﬂilq ‘H’h?ﬂ%ﬁ%@%bﬁ@g‘l’n’ I}l%orme, RS> SY Ot e
spaci ng of 20 [err]m4 _di | o\ l1adq| | |5t 20
I nci dence when the uao{n gg&&gp@ ﬂb:ég@?ég?%gylm%gﬁne&p%@gllfg @?%ﬁg%a{gﬂlgtlhgwlcgrhe
cell was t henoptidnaliyl one O, growp dr twey ot mioremont-adjecent £, groupRiay Qané

in the isotropic state at, a temperature of 105[err]C. The cell was
then gradual |y cool egnreplaesdn -Smpr@Qry @’Z}O'eﬁﬁd&feéhzdﬁ sof 1[err]C/min..

Bet d ol ar . f ' L 4]
Do e 7 95 P70 lh YiAheaditly! O Vol RBKSG bbfle SoYaA phAYICHRE,
the crystsl 25 oG i @O eICOD-, WibOB-7[VR’},. -CO-NR>-, -R°N-CO-, -(CHz)-O-,

Exanpl e 7 3 3 .
-0-(CHp)y-, -(CH,)y-NR’- or -NR’-(CH,),- ; Rz representing hydrogen or
loweralkyl,andt representing an integer from 1 to 4 and u representing an
integer from 1 to 3;
m represents 0 or 1; and
20 n represents 0 or 1.
2. Side-chain polymers according to claim 1, characterised in that the main chain
consists of identical or different groups, selected from the general formulae III - VIII:
L 4 p—r JOL JOL -
-r-NY'ﬂYN—Sa —E—s8*—
O O 5
25 : ITT

| AN S



Determ nation of the holding ratio (HR) 30 . Two gl ass pl ates

coated in acgRy with Exanple 5 were irradi ated per ppRfisdsloRidsy
far 3 mnutes wt inearly polarised W/ light. The two plates were

then so assenbled, irradiatedGiQes @nwards to formag liquid crystal.-cell
having a plate spaci ng (ﬁ O [jerr]m that the directions set by

pol arisation and light incid N fé|h§3—-—E— 4

-28 - plates werg ir d?ma\ d were, pargl | to one another. The
cell thus produced was then mai [ht@8d af 120[erf] C under hi gh vacuum
for 14 hours. The cell was then ©11Qd with TFT |l iquid crystal m xture
8988 from ROLIC AG in vacuo at room tenperatufe. Betwneen crossed

polarisers a uniformy oriented liquid crystal |ayer wass observed. Prior to
5 testing the holding ratio (HR) the cell so produced was first subjected

to ageing for 50 hows at 120[err]C. The voltage decay V (at t =T =
20 nms) of a voltage surge¢ ofQ64 [err]s wth \@ (Vatft =0 =0.2V
was t hen neasured over alperjjod of T = 20 nms. The f[hol di ng rati o then

determ ned, given by HR 5]_%3_ IV 1], 98 % at room
t enper at ur e and 88. sjoﬁ{'r 80 rr]B"“ég TZY F
O

' Vv
- 0o -
X o
+NH 12— 8° —E — 8% -—72 NH- F|—
o s i
_G O ' O i
: VI
[~ o) ]
o N
T3 N~
+E-s—N Y
| o |
E VII
5
) 0 o

VIII

in which the broken line symbolises, as appropriate, the linkage to one or two
crosslinkable side-chains of the general formula I;

-
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1. Side-chai nwijoysigs fromthe class of polyimdes, polyam de petrsgosishs
hereof, characterised in that they conprise as sjde-chains

phot ocr ossl i nﬂ"gm e &Rsessatsdhe tetravalepteregrin sadicalof artgiracarboxylic acid dianhydride

esters

10

15

20

25

30

g A

S4, S7

S s¢

after formal removal of the two -CO-O-CO- groups, the four valencies of
which are distributed between four different carbon atoms of the radical;

each independently of the other represents an unsubstituted or optionally
fluoro-, chloro-, cyano-, alkyl-, alkoxy-, fluoroalkyl- or fluoroalkoxy-
-substituted aromatic, aliphatic or alicyclic trivalent group, the three valencies
of which are distributed between three different carbon atoms of the group;
represents a single covalent bond or a divalent group, such as straight-chain or .
branched alkylene groupings represented by -(CHa)-, optionally mono- or
poly-substituted by fluorine, chlorine or éyano, or a chain of the formula
-(CHz),-L'- or -(CH;),-L'-(CH;)S-Lz-, wherein L' and 12 represent a single
bond or linking functional groups such as -O-, -CO-O-, -O-CO-, -NR?-,
-NR?-CO-, -CO-NR%-, -NR%-CO-0-, -O-CO-NR>-, -NR?>-CO-NR”-, -CH=CH-,
-C=C-, -0-CO-0-, R? represents hydrogen or lower alkyl and r and s are each
an integer t_'rom 1 to 20, with the proviso thatr + s < 24;

each independently of the other represents a single covalent bond or divalent
groups, such as straight-chain or branched alkylene groupings represented by
-(CHy),~, optionally mono- or poly-substituted by fluorine, chlorine or cyano,
or chains of the formula -L'-(CH,),- or -L'-(CH,),-L?-(CH,);-, wherein L' and
L? represent a single bond or linking functional groups such as -O-, -CO-O-,
-0-CO-, -NR%-, -NR:-CO-, -CO-NR*, -NR:CO-O-, -O-CO-NRZ,
-NR%-CO-NR?-, -CH=CH-, -C=C-, -0-CO-O-, R? represents hydrogen or
lower alkyl and r and s are each an integer from 1 to 20, with the proviso that r
+s5<24;

each independently of the other represents a single covalent bond or divalent
groups, such as straight-chain or branched alkylene groupings represented by
-(CH,);-, optionally mono- or poly-substituted by fluorine, chlorine or cyano,
or chains of the formula L'-(CH,)-L2- or L'-(CHp)-L?-(CHp)s-L>-, wherein L',
L2 and L? each independently of the others represents a single bond or linking
functional groups such as -O-, -CO-0-, -O-CO-, -NR%-, -NR?-CO-, -CO-NR>-,
-NR’-C0-0+, -0-CO-NR%, -NR?-CO-NR%, -CH=CH-, -C=C-, -0-CO-0-,
wherein R? represents hydrogen or lower alkyl and r ;nd s are each an integer

from 1 to 20, with the proviso that 1 <r+s <24;

-33-
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[err]

YO wherein the broken |ine indi cates the poi nt of i nkage to the
pel ymer mai n WRAPASSIGd 10 wher ei n each i ndep @ETABLY/ (1435
the other repgesent gpbidsatdSdn Lnbk@Rtifkedl I‘aﬂ?"" f

chl oro-, cyano-, al iepl -, al koxy-, % ueorg’g L%y q océill%okycysanbst [ tug éd
phenyl ene, pyri di nalkgxys, ﬂuqrbalkybyor lﬂnomall@xy-sﬁbslltgtbd aromaticcdmhaytmc]dmaldmyl
pi peri di ne-1, 4-diyl

unsubstituted or opHl vginﬁ'gf #ﬁ%‘e'%%t gmgﬁ’l @Fov alengg;giog ‘which R{ﬂe&)istrizq%%égetween

fl uoroal kyl - or fl U&Efé?énk%ﬁrs%ﬂﬂ%glbuﬁﬂﬂ'195‘ﬁﬁb6g@ﬁ‘§ton%r-@ﬂ-‘ m di ne-2, 5-diyl,
pyridine-2,5-diyl, 2,5-thiophenyl ene,” 2, 5-furanyl ene, 1

2 6-n aphthyl ehe: represgnts the radxp@lmf@g@hpbanom[imch]: or amniagprdﬁﬂlmpraﬁerﬁnmh
oxygen atom i nked ortho-position to form

a coumarin unit, ovﬁi‘%[qh?wo?@mé’rg%mﬁ’ﬁhdal ly fluoro- or 20

chl or o- subst i Gut ed &bfeaexﬁbhy@ﬂagemo% rﬁé@%ﬁtéﬁdo@aﬁhﬁlgrsﬁplﬂén%&'ﬂwn%%ohoi 0
20 carbon atons or an optionally fluoro-, chloro-, alkyl- or
al koxy- subst i t ut ed after formal removal of the|hydtaxylgreumi cal having from 3 to 8
ring atons, and Rlerr] is hydrogen or, | ndependently, a
further R[err] group; Slerr] represents a single coval ent bond
or a spab@r uiSide-shuih palynters hécardifig t€ BRiM 106r 2 Tharacterised in thaP iR G8&6hains
al kyl ene gro repr ented by -(CH err])[err]-, optionally nono- or

pol y- substltuzﬁ %‘?st dpmala i) ori ne or cyano, or a chain of the formla
Llerr]-(CH err])[err]-L[err]- or Llerr]-(CHerr])[err]-L[err]
(CHerr])[err]-L[err]; wherein L[err], L[err] and L[err] each

i ndependently of the oth rs repr esents a H s bond |ng functi onal

groups such as -0, O\CO-,, - N I\B[err]
30 - NRIET «u DZCCTN%

-CH=CH, -(err]C, -0CO O3 ereln nrepresent hydrogen
or lower alkyl and r and s are each an |nteger ' from1l to 20,
with the proviso that r + s [err] 24; - 30 -
S[err] 15 represents a single coval ent bond or a spacer unit, such as a

straight-chain or =
wherein S’, S°, m and n have the meanings given under formula I and wherein

A,B  each independently of the other represents unsubstituted or optionally alkyl-,
fluoroalkyl-, alkoxy- or ﬂuoroalkoxy-substituted phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;

20 C represents unsubstituted or optionally fluoro-, alkyl-, fluoroalkyl-, alkoxy- or
fluoroalkoxy-substituted phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
2,5-furanylene, or 1,4- or 1,6-naphthylene;

D represents -OR'-, -NR'-, or an oxygen atom linked to ring C in the
ortho-position to form a coumarin unit, wherein R’ is a straight-chain or

25 branched alkyl group having from 1 to 12 carbon atoms or an optionally alkyl-
or alkoxy-substituted cycloalkyl radical having 5 or 6 ring atoms; and

z! 72 represent a single covalent bond, -CH,CH,-, -O-, -CH,-O-, -O-CH,-, -CO-0-
or -O-CO-.

30 4. Side-chain polymers according to any one of claims 1 to 3, characterised in that the

sum of the symbols m and n in formula I or II is equal to O or 1.
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branched al kyl ene groupi ng represented by -(CHerr])[err]-, optionally
nono- or WO 99/15576 poly-substituted by fluorine, chlori nep@r/IB9gAM2S

A gF: feot f or.mul - L : .
Ot cht er ] )t or By Stiea boBupess poprding fo pmeeae of s ok ichareFfeTare i it i
each i ndependgypiblae IV, VI andVIlllshyd%B dmie other represents a single bond or
| i nki ng functional groups such as-é -COO, -O0CO,

-NR[err]-, -NR[err]-CO, -CONRerr]-, -NRerr]-CO0O, -OCONRerr]-

- co - CHECH . -Chert] G, -0 00O ... wherei
Y er 100 NELSH L TGS aecsTRe 8 oy onar i o 3, ghaase n MAEEE "
from1 to520, polin@r ishchddicpolyaRert hat r + s [err] 24; 10 X, Y each

|ndependently of the other represents hydrogen, fluorine, chlorine, cyano,
optionally fluoro-substituted aIkyI having from1l to 12 carbon atons in

hon- adi acent b:tlsrﬁa*g%%im@”a' 9 15 2hy ohe of catths T'ep 5, RutaesFBiingpat e
-CO O, -0-CQypo %Q{graco Z[err], Z[err] each independently of

t he ot her represents a Ssingl e coval ent bond, -(CHerr])[err]-, 15
-0, -CO, -COO, -OCO, -NRerr]- CONR[err] R[err]N—CO

% % ot H Lors }S-i%%’f@i? polygrers pqepring to(ae&[@% Clabns i b Sapgd, eharacteriseddn dha
hydrogen or  at jeast 50 % of the métﬂifﬁ‘ér vfilig bl ﬁ)rrnﬁlﬁﬁ.ﬁé'ﬁﬁm b}fﬂ%% 1'115]&9% one

froml to 4 and u representing a nt eger

m r epr es@anive sﬁ]deechainsofrihh%eralrfonnulal represents 0 or 1. 2.
Si de-chai n polymers according to claim1, characterised in that the main
chain " consists of identical or different groups, selected fromthe

?2??; al T ormy agqd-thain p¥iyhders according to any one of claims 1 to 5 and 7, charactéri¥elilin that 2°
15  at least 70 % of the monomer building blocks forming the main chain are linked to one

or two side-chains of the general formula I.

10. Side-chain polymers according to any one of claims 1 to 9, characterised in that the

monomer building blocks carrying a side-chain are each linked to only one side-chain.
20 |

11. Side-chain polymers according to any one of claims 1 to 10, characterised in that

the total number of monomer building blocks forming the polymer chain is from 2 to
2000.

25 12. Side-chain polymers according to any one of claims 1 to 10, characterised in that
the total number of monomer building blocks forming the polymer chain is from 3 to
200.

13. The use of side-chain polymers according to any one of claims 1 to 12 in the

30  production of orientation layers.

14. Optical or electro-optical devices having at least one orientation layer, characterised
in that the orientation layer contains side-chain polymers according to any one of claims

1 to 12 in their crosslinked state.

—_— ' -35-
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The present invention therefore relates to side-chiain polymers from the class of
polyimides, polyamide acids and esters thereof, characterised in that they comprise as

side-chains photocrosslinkable groups of the general formula I:

wherein the broken line indicates the pbint of linkage to the polymer main chain and

wherein:

A,B  each independently of the other represents unsubstituted or optionally fluoro-,
chloro-, cyano-, "alkyl-, alkox&-, fluoroalkyl- or fluoroalkoxy-substituted
phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl, cyclohexane-1,4-diyl,
piperidine-1,4-diyl, piperazine-1,4-diyl;

C represents unsubstituted or optionally fluoro-, chloro-, cyano-, alkyl-, alkoxy-,
fluoroalkyl- or fluoroalkoxy-substituted phenylene, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

D represents -OR!, -NR'R*, or an oxygen atom linked to ring C in the ortho-
-position to form a coumarin unit, wherein R' is an optionally fluoro- or
chloro-substituted straight-chain or branched alkyl group having from 1 to 20
carbon atoms or an optionally fluoro-, chloro-, alkyl- or alkoxy-substituted
cycloalkyl radical having from 3 to 8 ring atoms, and R*is hydrogen or,
independently, a further R' group;

s! represents a single covalent bond or a spacer unit, such as a straight-chain or
branched alkylene grouping represented by -(CH,),~, optionally mono- or poly-
-substituted by fluorine, chlorine or cyano, or a chain of the formula
L'-«(CHa)-L%- or L'-(CH)-L*-(CHa)-L>-, wherein L' L? and L® each
independently of the others represents a single bond or linking functional
groups such as -O-, -CO-O-, -O-CO-, -NR%, -NR%-CO-, -CO-NRZ-,
-NR%CO-0-, -0-CO-NR?-, -NR%.-CO-NR%, -CH=CH-, -C=C-, -0-CO-O-,
wherein R? represents hydrogen or lower alkyl and r and s are each an integer
from 1 to 20, with the proviso that r + s < 24;

s? represents a single covalent bond or a spacer unit, such as a straight-chain or

branched alkylene grouping represented by -(CH,),-, optionally mono- or
-5-
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in which the broken |ine synbolises, as appropriate, the li'nkage {G’ong’or; ™3

-~

two crosslinkabl e side-chains of the general formmula I;3 3 SR SR

~ 32 - - TLELh o : Lt he tethr ayalentor aan @ adrtalt
of a tetracarboxyl iBOIX'cs{ugM&! “gﬁhﬁfd?‘:ﬁg‘éﬁée&&&h& tc%I{a(’?‘\{"?aafetQ fel?ﬁg%?ﬁrrlgl forfé avzlll

of t ge t wob- cod ob CO-(Osz}]?Dé-, o:éI -IQfEPE)p-IHJ’-(QHz)’;‘-g.@i,asheréin L‘f andhLz eac(ljl indTpenﬂEﬂtBh
are distribute et n four different carbgn atons of fhe radical;
Tlerr], T[err] eac hg\fﬁ'ﬂé”ﬂﬁ‘id@{?’feytscﬁ s‘Pﬂé%SPRQF ?"f‘g’ﬂeefgmwwfs%@t‘ist@red
or optionally 5 _co.Q- -olt89r NR-CINRA-LO-, CWONMRY-, AlKS.Co-B! K6200-NR%,

fl uoroal kyl - or fl uoroal koxy- -substituted aromatic,

al i phatic5or alicyctNR:-CO-MNR¢RCHgCH:p-C=tCre-D4A@O-yal enci es -
of which are distributed t ween tgr&e di fferent cgmngﬁom of the group;
S[err] r epr esenVRergindR nrepesenys hy drgen on lowst akky F and s greotash ag integers

straight-chain or. . d | ene groupi ngs represented
by -(CHerr])[err] -fr°‘8&tﬁ°§r?amt§’mr$o%’89{s§?§‘?8 @éﬁ){, pol y-substituted by
fluorine, chiXyYne eachdndependently af tHeaitheratprebents lydrogen, fluorine, chlorine, cyano,

Soterrhy Lo e b et e (P I LTl

I i nki ng ncti onal = 5 yoxe = rb s

NRLer ] B <G ARy SHE G Brodd or (g gy g acen! L grdups may have

- NR[ err] - CO NRJ er r ] been ré&gitadediby -O-, -CO-0-, -O-CO- and/o€f@H+CH-;, -O- CO- O, R err]
represents hygdrggen oy .lower. alkyl.and r ‘and s are each 15 n

i nteger f rom}i ’ 20 ﬁ?ﬁ\kﬁl‘fwe{"#@ﬂﬁrq\f& @tlgqgéppqesqm%a[sg}éi cgyalent bond, '@I'g?r)br"] ,
Slerr] each indepegslendoL, oicdlr, Qpbed-r eRREsente-NREI ngpﬁ_@gy,aL@q%ubgn’d
or dival ent roups,, such as strai ght-chain or "branched

al kyl ene groupi ngs &@Hﬁeat—é&'xﬁ - or -NR’-(CHp)y- ; -RsCrépaesehtisigehyfirogen or
opt i onal nono- or %I éksf_bSt Ituted by fluorine, chlorine or cyano,

or chain® of the fdPidt y’[err]-(CI—I[err])[err]- or

-L[err]-(CH arr]) [ aeplesddtea intdgetfremr i to[4rr] -, wherein L[err] and 20
L[err] represent a single bond or |inki nchx functional groups such as -0,
-CO O, u represents @ intyger from @ ¥] -, -NRlerr]-CO, -CONRerr]-,

-N -COQ., - -N -CO-N -,
Cli[(ejr_l_r] -qg}rlr]c-?e%é@@)glﬂerr] represents hydr?{qgﬁlr!)r Rerr]

n represents 0 or 1.
20
The term "polyimide" will be familiar to the person skilled in the art and is
..~ frequently used in the polymer literature, see, for example: Polyimides, Ed. K. L. Mittal,
Vol. 1 and 2, 1984. It denotes a polymer the chain of which has been synthesised from a
number of identical or different building blocks (monomers) in such a manner that the
25 building blocks are linked to one another by imide bonds. Since the polyimides are
generally synthesised by an imidisation reaction, for example by thermal condensation,
from the corresponding polyamide acids or from esters of the corresponding polyamide
acids, such polyimides may contain, in addition to the imide groups, also proportions of
amide acid groups or amide acid ester groups as linking functionalities. In addition,
30 polyamide acids and polyamide acid esters that contain side-chains of the general
formula I are important novel precursors of the polyimides according to the invention.
'I_‘hey are therefore likewise a subject of the present invention.
The term "lower alkyl", taken on its own or in a combination such as "lower
alkoxy", denotes straight-chain and branched saturated hydrocarbon radicals having
-6-
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Iower alkyl and r and s are each an integer from1l.ito 20, wi‘th the,,psov-l%-o-
that r +s[err]24 25 Slerr], S[e.rr] aeéchvlvrrdepgandent'l';/ M
of the other pre I > **
groups, such a)g stgiglgtcﬁ - chal gfg?&gyﬁhﬁﬁﬁe%lwé]&nﬁ%?‘éﬁo% ﬁ%% repr esent ed

by c) sxde-(cﬁﬁheofﬂl):[famdlalhmﬂﬁgﬂﬁ&iﬂgw mono- or poly-substituted
by fluorine, chlorine or cyano, or chains of the fornula
Llerr]-(CHerr])[err]-L[err]-

L CH
L[Ze;:lzj (L3 ggf:m%ggg}éh ent%ggdkﬂl e ot err]bg%&%f eser‘?’&ﬁn?gpefgﬁke bond or

-l'i nking 38 funct I onal groups such as -0, -0 CO,
-NR[err] -, NR[err
-0 CO-NRerr] - DB ﬁﬁ%ﬁ Jldé-cla-@dithe fosmula | Bhere%@éda??epresem

wherein R[errﬂlydrgggnesents hydrogen or |lower alkyl and r and s are each an

I nt eger froml to 20, with the proviso that 1 [err] r + s
[err] 24, -33 -

E represents y | onal cyano-,
al kyl - PREHIT RGOt B e tB b e olaits ML Rl £ ¢ ot o
aromaticior alicyclic divalent, trivalent or tetraval ent

group, the valencies of which are distributed between

different atons of the group Qr is a nitrjoger~]tom o

represents the radlngg[ _p_ Lic, galidgloi §op2 c..g&izpne after
f or mal e tvvo qmiRo gf oups;| aaqd

represents hydrogen or noval ent organi"® group, defi%ed from anpal cohol
after formal renoval of the hydr oxy group. Ii 3. Side-chain polyners
according to claim1 or 2, characterised in That the side-chains are
groups of the fornula I1I: [err]

wherein A, B, C, D, !, §%, Z!, Z2, m and n have the meanings given under formula I.
15
Special preference is given to the side-chains of formula II wherein S', $2, m

and n have the meanings given under formula I and wherein:

z! 72 represent a single covalent bond, -CH,CH,-, -O-, -CH,-O-, -O-CH,-, -CO-O-
20 or -O-CO-; '

A,B  each independently of the other represents unsubstituted or optionally alkyl-,
fluoroalkyl-, alkoxy- or fluoroalkoxy-substituted phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;

C represents unsubstituted or optionally fluoro-, alkyl-, fluoroalkyl-, alkoxy- or

25 fluoroalkoxy-substituted phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
2,5-furanylene, or 1,4- or 1,6-naphthylene;

D represents -OR!, -NR1R4, or an oxygen atom linked to ring C in the
ortho-position to form a coumarin unit, wherein R! is a straight-chain or
branched alkyl group having from 1 to 12 carbon atoms or an optionally alkyl-

30 or alkoxy-substituted cycloalkyl radical having 5 or 6 ring atoms, and R'is
hydrogen or, independently, a further R! group.

-11-
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5 . wherein Serr], S[err] m and n have the rreanlngs given® ,u.n'der <77

formula | and wherein A . each i ndependent |y of 1 the »0f hef e --:'"3
r-epresents unsubstituted or opti onaI al kyl - =" fleoreal kyf-

al koxy- or* fluoroal koxy-substituted GE AIWH di ne- 2 5-diyl,

pyri m di ne-2,5-diyl or cyclohexane-1,4-diyl; 20- C represents
unsubstituted or optionally fluoro-, aIkyI-, fl uoroal kyl -, al koxy- or

f 1 uor oal koxy- huSide}dhainepolghmwlfmme,thqncla'ssliofepcﬂyiinidés;lpolmmiiden' abidseaid 5:sti:'r$:/I :
2, 5-furanyl en 4- or ht hyl ene; resents
Zorert] - eperenh e eed inhal R Y B A sdsnshems shokecrSRIGRE Emups of

ort ho- possti Offe lgendrl fBrAufaquMar i n un| t, wherein Rlerr] is a straight-chain

- 25 branched al kyl group having from1l to 12 carbon atons or
an optionally alkyl - or alkoxy substltuted cycl oal kyl
radical having 5 or 6 ring atons, and Rerr]. i hydr ogen or,
I ndependently, a further group; ano Z[err rr]X r epr esent
a single coval ent hondg 140 .Cl-fe-u_} s,2 'l@ [Brr]

-CO O or ). e- chailn, -- ccord| ng
to any one of clainms 1 to 3, characterlsedlnthat the sﬁmo@the
symbols mand n in formula | or Il is equal g0 0 or 1

- 34- 5. Side-chain polynmers according to any one of clai ns 2

to 4, char aCtv@ﬁéréﬁdthb 'Br& tllt& inalcatef Ff)i?tf BE i ée\to the @ e\{lrttz!u n and |

hydrogen . e-chal.n po S accor Ing to one o alnE
to 5, chh@actwhersmd I n that the 5 poI ynmer is a hom)pol ymer .

Si de-chain pol yger s agcordi s e O Rbrbal WerbehiRedk o els yehtggq in

chloro-, cyano-, alkyl-, alkoxy-, ﬂuoroalkyl- or fluoroalkoxy-substituted
phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl, cyclohexane-1,4-diyl,
piperidine-1,4-diyl, piperazine-1,4-diyl; '

15 C represents unsubstituted or optionally fluoro-, chloro-, cyano-, alkyl-, alkoxy-,
fluoroalkyl- or fluoroalkoxy-substituted phenylene, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

D represents -OR', -NR'R?, or an oxygen atom linked to ring C in the
ortho-position to form a coumarin unit, wherein R' is an optionally fluoro- or

200 chloro-substituted straight-chain or branched alkyl group having from 1 to 20
carbon atoms or an optionally fluoro-, chloro-, alkyl- or alkoxy-substituted
cycloalkyl radical heving from 3 to 8 ring atoms, and R*is hydrogen or,
independently, a further R group;

s! represents a single covalent bond or a spacer unit, such as a straight-chain or

25 branched alkylene grouping represented by -(CHz)~, optionally mono- or
poly-substituted by fluorine, chlorine or cyano, or a chain of the formula
L'-(CHy)-L%- or L'<(CHy)-L2-(CH,)-L*-, wherein L', L? and L* each
independently of the others represents a single bond or linking functional
groups such as -O-, -CO-O-, -O-CO-, -NR%-, -NR>-CO-, -CO-NRZ,

30 -NR?-CO-0-, -0-CO-NR?-, -NR?*-CO-NR?., -CH=CH-, -C=C-, -0-C0-O-,
wherein R? represents hydrogen or lower alkyl and r and s are each an integer

from 1 to 20, with the proviso thatr + s < 24;
-30-
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10 8 Si de-chai n pol ymers according to any one of clalms 1 to 5 and {5 T
characterised in that at Ieast 50 % of the nmonomer building: bI’oeRs-o ..2
fiorming the nmin chain are linked to ane two si-de—-ehains of thes
general fSrmh a |. represents ag u@ﬁéﬁl@ﬁé. or ﬁﬁp%aég’s flnerony ghlogo+ syarsr, AHkylof
-claims 1 to 5 and T r

nmononmer bui |l di ng bl oc ’f%gﬂniéﬁt ﬁrﬂ%@%ﬁﬁﬁ;?%bsg?&ée# iﬁﬁ%égzgr Aﬁ‘%fch& Ifiﬁ/alent

two side-chains of mhelegemetea'hvdlmtrgnb@, Ithe valencies ofl @hichi ai'e-d:étabmte@chlevw&ns

ﬁgﬁg;rgir ngwt lod?zy o] cﬁ f n’(gelxatal ns é:e : 9, ghar ac%er | ésted in H;at t he
g bl pog of STQURy QT ISARFogenatem t -CHaked to onl y one
claims 116 10, chavRieias BEaRuGrn RRPHTE) AIIEROOM DAl 1AM ifer orml
bui | di ng bl ocks formmgaltdféhqamemocgkmlps,mEl from2 to 2000. 25
char act or | sed h 1 HEbresents BYdEcit ot & pRrER %%m‘f%%‘a% Sstifediihg 4 dortol
form ng the pol ynerafgh@irthal feridvaldSthé Bydrox 13. The use of
si de-chai n polymers according to any one o¥ clalns 1to 12 in the 30
production of orientation |ayers. 14. Optical or electro-optical
ot ces 10 8 S BOFboSRBrF AL SRR 0ol L5 S B e s S
_clggi s ard gioRps of the foreild IIcr ossl | nke_d state.
........ 1 —Zl— 852 -z @ D
O Ok IORY,
IT
15
wherein S', S2, m and n have the meanings given under formula I and wherein
A,B  each independently of the other represents unsubstituted or optionally alkyl-,
fluoroalkyl-, alkoxy- or fluoroalkoxy-substituted phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;
200 C represents unsubstituted or optionally fluoro-, alkyl-, fluoroalkyl-, alkoxy- or
- fluoroalkoxy-substituted phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
2,5-furanylene, or 1,4- or 1,6-naphthylene;
D represents -OR', -NR'RY, or an oxygen atom linked to ring C in the
ortho-position to form a coumarin unit, wherein R' is a straight-chain or
25 branched alkyl group having from 1 to 12 carbon atoms or an optionally alkyl-
or alkoxy-substituted cycloalkyl radical having 5 or 6 ring atoms, and R*is
hydrogen or, independently, a further R' group; and
YA A represent a single covalent bond, -CH;CHa-, -O-, -CH%-O-, -0-CH,-, -CO-O-
or -0-CO-.
30
4. Side-chain polymers according to any one of claims 1 to 3, characterised in that the -~ "
sum of the symbols m and n in formula I or II is equal to 0 or 1.
T -34-
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