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Cross-linkable. photoactive polymer materials The invention is concerned
wi th novel cross-linkable, photoactivelpolynmer materials with

3-aryl-acrylic acid,est nd .anj.de wel |l ‘as theiy use as orienting
I aye)r/s foryl i quid crystgbi-'érfgebgtﬁf‘iggg cﬁﬂ?&@i%\mt@ﬁf{ﬁmfstruct ured and,
respectively, structured optical elements-and nulti-layer systens. The
orienting layer is of a special significance in (electro- optical) liquid
crystal indicators. It serves the purpose of guaranteei R&fa ezmt-lrzszal and
di sturbance-free direct orientation of the nolecul ar axis.
Uni axi al | y-rubbed pol ynmer.orienting Layer.s such ‘as, e.g. polyanide are
usual Iy used for or pdRRRAIE4264 (REQLEICLIVELPONINES MIQTIAS :
i ndicators (LCD sz.. In this procedure the direction of rubbing provides the
direction of oritheainvention is concerned with novel cross-linkable, .

photoactive polymer materials with 3-aryl-acrylic acid esters

and amides as well as their use as orienting layers for liquid

crystals and for the production of non-structured and,

respectively, structured optical elements and muiti-layer

systems.

The orienting layer is of a special significance in (electro-
optical) liquid crystal indicators. It serves the purpose of
guaranteeing a symmetrical and disturbance-free direct
orientation of the molecular axis.

Uniaxially-rubbed polymer orienting layers such as, e.g.
polyamide are usually used for orienting liquid crystal molecules
in liquid crystal indicators (LCD's). In this procedure the
direction of rubbing provides the direction of orientation.
However, a number of serious disadvantages, which can severely
influence the optical quality of liquid crystal indicators, are
associated with the rubbing. Thus, dust is produced by the
rubbing and this can lead to optically defective sites in the
display. At the same time, the polymer layer becomes
electrostatically charged, which, for example, in the case of thin
film transistor (TFT)-TN-LCD's can result in damage to the thin .
layer transistors which lie below it. For these reasons the yield
of optically perfect displays in LCD production has hitherto not
been optimal.

A further disadvantage of rubbing is that it is not possible
to produce structured orienting layers in a simple manner, since
the direction of orientation cannot be varied locally upon rubbing.
Thus, essentially uniformly directed layers of large area can be
produced by rubbing. Structured orienting layers are, however, of
great interest in many fields of display technology and integrated
optics. For example, the viewing angle dependence of twisted
_}nematic (TN)-LCD's can be produced with these.

_ Orienting layers in which the direction of orientation can be
provided by irradiation with polarized light have been known for

B some time. Thereby, the problems which are inherent in rubbing
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However, a nunber of serious di sadvantages, which can severely influence
the optical quality of liquid crystal indicators, are associated with the
rubbi ng. Thus, dust is produced by ther ubbing and this can Iﬁad t?)
optically defective sjtes in the display. At .the same tine, the. polyner
Igyer be)c/om@“e €cavol i 48| 3G ’@Mbg%hg Rensibility #xists @i Brovidingie case of
thin filmtioeal vagationsTof thel divectiam ofsetientationaandcthus wfe thin. |ayer
transi st or s sttucturing the orentingdayenese reasons the yield of optically
perfect displays in LCD production has hitherto not been optinmal. A further

di sadvant age of [ J=1S1 | f1aa S i bl DI O ruct ured
orienting Iga erswg%éﬁgﬂhymgﬂﬁ?ﬁﬁg %‘é@gﬁ' é‘gfqmént ation
cannot be v&IYSEIS utifizes the, QLY Q. CeRtAIN dyemalaeyies 80t orm y directed
| ayers of | #5Querizeain Ordes 1o doduce aydifferantigl directiom @hato-ent i ng
| ayers are, chemically by iradiation ewitht polarized fight dof uitablel ay technol ogy
and i ntegr awfvelengtlh. This B athieved, forvegihiple 28y adamdngiance of tw sted
nemati ¢ (TNyrigrting (olyRfer”andls cdyd! WhitRSSCthen irradiated with
polarized light. Such a guest/host system is described, for
example, in US-A-4,974,941. In this system azobenzenes are
incorporated in polyimide orienting layers and are subsequently
irradiated with polarized light. Liquid crystals which are in
contact with the surface of a thus-exposed layer are oriented
correspondingly to this preferential direction. This orienting
procedure is reversible, i.e. the already inscribed direction of
orientation can be reversed by repeating the irradiation of the
layer with light of a second direction of polarization. Since this
re-orientation procedure can be repeated at will, orienting layers
on this basis are not very suitable for use in LCD's.

A further possibility for the production of high resolution
orienting patterns in liquid crystalline layers is described in Jpn.
J. Appl. Phys. Vol. 31 (1992), 2155. In this procedure
dimerization of polymer-bound photoreactive cinnamic acid
groups induced by irradiation with linear polarized light is
utilized for the structured orientation of liquid crystals. In
contrast to the reversible orientation procedure described above,
an anisotropic polymer network is built up in the case of the
photo-structurable orienting layers described in Jpn. J. Appl.
Phys. Vol. 31 (1992), 2155. These photo-orientated polymer
networks are of use primarily where structured or non-structured
liquid crystal orienting layers are required. - Moreover, such
orienting layers can also be used in LCD's, for example, for the
production of so-called hybrid layers as are exemplified in
European Patent Applications O 611 981, 0 689 084 and 0 689
065 and in Swiss Patent Application No. 2036/95. Optical
elements such as, for example, non-absorptive colour filters,
linear and circular polarizers, optical retardation layers, etc. can
be realised with these hybrid layers from photo-structured
orienting polymers and cross-linkable low molecular liquid
crystals.

Cinnamic acid polymers which are suitable in principal for

the production of such -an isotropic cross-linked, photo-
!
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Oienting layers in which the direction of orientation can be provided by
irradiation with polarized |ight have been known for sone tine. Thereby,
t he probl ens which are inherent in rubBing 2 can be avoided. In
addi tion, the possibility exists of providing |ocal variations of the
di rection oftructanedtorienting faversofostliquiducrystal$carer idescribed,afer . One
possi bi | i tYef(anﬂlée lﬁtEF-CA-lB‘Pﬂ 786 enTHase C@bs‘s-llmldafblércihh@mcuhdd zes the
Ph e ot e yﬁ SréhcBiinEpié ""*éfg”*g tie r'“ "f”a'ﬁ%f e ot zed
l'i ght of suPP QF eﬂgq] bo’f’ fgbﬁ g a ﬁc& by adm xi ng an
ori enting ptphenylagric, | apgd; éﬁp%cecrhelm $6i pelym ﬁol arized |ight.
Such a guesdimetizabletaerylic estarr greup obrﬂwmmamxc racid- is- always 941. In
this systenmdireebedzfrops "within" to the spacer and, respectively, polymer
backbone, while the aromatic residue is always orientated
"outwards" from the polymer backbone.

It has now been found that this method for directing the
cinnamic acid in the known photopolymers is by no means optimal.
Concurrent photochemical reactions have a damaging effect on
the orientation capability. The known cinnamic acid polymers are
distinguished by an insufficient photochemical long-term
stability. For example, lengthy irradiation with UV light of a pre-
finished orienting layer leads to damage of the originally present
orientation. Multiple exposures in which the already existing
orienting layer having a pre-given inscribed pattern is exposed
once more in order to orientate still unexposed regions in a
different direction can only be carried out when the previously
exposed sites are covered by a mask. Otherwise, the already
orientated regions of the layer can completely or partially lose
their structure by photochemical side-reactions.

A further disadvantage of a previously used cinnamic acid
polymers is that no viewing angle occurs in the case of the
orienting surfaces from these materials produced by simple
exposure to polarized light. However, especially for use in LCD's,
the orienting layer must provide not only the direction of
orientation but also a viewing angle.

in the case of the aforementioned uniaxially rubbed polymer
orienting layers this viewing angle is already produced by the
rubblng procedure on the polymer surface. When a liquid crystals
is brought into contact with such a surface, then the liquid
crystal molecules lie inclined rather than parallel to the surface,
which thus confers the viewing angle to the liquid crystal. The
extent of the viewing angle is thus determined not only by rubbing
parameters such as, for example, traversing velocity and contact
pressure but also by the chemical structure of the polymer.
Viewing angles between 10 and 150 are required for the
production of liquid crystal indicators depending on type. The
greater viewing angles are required especially for supertwisted
nematic (STN) LCD's in order to avoid the appearance of so-called
finger print textures. The rotational direction and the viewing
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I ncorporated in polyimde orienting |layers and are subsequently irradi ated
with polarized light. Liquid crystals which are in contact wwth the surface
of a thus-exposed |ayer are oriented co4respond|ngly to this preferential
direction. ‘This orienting procedure is reversible, i.e. the already

i nscri bed didisection tx THF anek AFToRNCLEDES are determipgd: bycthe ndewing
i rradi ati on aglehevheseby Wreversegtwist" andetreverse rtilt! iplrerdmeabaarezat i on.
Since this rﬁréiiérﬁ@dat i Whiler m«geetmt he ﬂ@ogan@éheﬁ-dﬁldmterle@asl ng

| ayers on t

bi I Ty "’g f %a "AZ%
o il Lo il R AL e
(1992), 2155n°t|ﬁea WHYbBBQG photoreactlve
ci nnam ¢ aciswigching thedll.EﬁiSbbylamglmgitOfoIIhm llqmdl onestatslinrdifferentght i s

utilized fordiféctlehsu‘:Reveﬂb@Itvﬂsm @tanobeoprévemed byydd:ping the ltmridr ast to
t he reversi bé PLé)nw%oge Hirsi Eﬁ
pr% Sioh K‘Ore% E&tﬁft °“ enting

pol ymer net
| aye de c

yers €es lthert% been n alternatlve possibility to the use of
orlentlng layers having a viewing angle.

The object of the invention is therefore to produce
photoreactive polymers which do not have the disadvantages
described above of the previously used cinnamic acid polymers,
i.e. the missing photochemical storage stability and primarily the
missing viewing angle after irradiation with polarized light, and
which are thus capable of producing stable high-resolution
orienting patterns.

It has surprisingly been found that side-chain polymers
with 3-aryl-acrylic acid derivatives as the photoreactive unit,
which are not bonded to the spacer and, respectively, the main
chain of the polymer, not as the previously known cinnamic acid
polymers "inwards" via the carboxyl function but via the aromatic
residue and their photoreactive acrylate units are thus oriented
"outwards" from the polymer backbone, fulfil these conditions and
are outstandingly suitable as orienting layers for liquid crystals.
In addition to a significantly higher photochemical stability of
the orienting layer and a viewing angle, in the case of the
polymers in accordance with the invention a substantially better
orientation of the liquid crystal is achieved, which leads e.g. to a
clearly improved contrast.

The object of the present invention are polymer
compositions in which repeating units of general formuia | are

present:
NORIONIONS
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Phys. Vol . 31 (1992), 2155. These photo-orientated polymer networks are of
use primarily where structured or non-structured liquid crystal orienting
| ayers are required. Mreover, such ori%®nting |ayers can also be used in
LCD s, for 'exEnEIg,e, for the production of so-called hybrid | ayers as are
exenpl i fi ed WA€E@Hbpean Patent Applications 0 611 981, 0 689 084 and 0 689
065 and in Sw ss Patent Appli catlon No. 2036/ 95. Optical eI enents such as,

fo[ exiempl te 30{1 abg nt;ﬂéyea qg | @rf 8 V% pgl iarl zers,
optica rearalon I ayers
flroom phot o- structur@ Fé’ntrﬁ ?5 $ é%ﬁ“ Eé\dj‘ g rml ecﬁl ar
liquid crystals. Clﬁﬁ tead qucr? 8 i n pI’InCI pal for
t he production of sacrylamadeotwhaccylmeldel nZ&hlqﬁaaCtylamlde and
2-phenylacrylamide; vinyl ether, vinyl ester, styrene
derivative, siloxane; -
s1 signifies spacer units such as, for example, a single
covalent bond, a straight-chain or branched alkylene
grouping represented hereinafter by -(CH2),-, as well as
-(CH2)r-O-, -(CH2)-0-(CH2)s-, -(CH2)r-0-(CH2)s-0-,
-(CH2)-CO-, -(CH2)-CO-0-, -(CH2)-0-CO-, -(CH2),-
NR2-, -(CH2)~CO-NR2-, -(CH2)~-NR2-CO-, -(CH2)-NR2-
CO-0- or -(CH2)~-NR2-CO-NR3-, which is optionally
mono- or multiply-substitued with fiuorine, chlorine or
cyano and in which r and s are each a whole number of 1
to 20, with the proviso that r + s < 20, and R2 and R3
each independently signify hydrogen or lower alkyl;
ring A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,3-
dioxane-2,5-diyl, cyclohexane-1,4-diyl, piperidine-1,4-
diyl, piperazine-1,4-diyl;
ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene, 1,3-dioxane-2,5-diyl, cyciohexane-1,4-
diyl;
Y1,Y2 each independently signify a single covalent bond,
-(CH2)¢-, -0-, -CO-, -CO-0-, -0-0OC-, -NR4-, -CO-NR4-,
-R4N-CO-, -(CH2)y-0-, -O-(CH2)y-, -(CH2)u-NR4- or
-NR4-(CH2)y-, in which

R4  signifies hydrogen or lower alkyl;
t signifies a whole number of 1 to 4;
u signifies a whole number of 1 to 3;

m, n each independently signify O or 1;

ring C signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

y4 signifies -O- or -NRS-, in which RS signifies hydrogen
or lower alkyl, or a second group of formula D, in which
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structured orienting layers for liquid crystals are described, for exanple,
in EP-A-611,786. These cross-linkable ginnamc acid derivatives are in
principle linked to the main chain of Phe polyner via the carboxyl function

of the cinngmc acid enyla n ol ynmers
the di neri zdbl e acr?'gg‘g t% Ct§¥ gﬁéﬁwﬁﬁ Hﬁ' %’?%iékéf‘ d?/rect ed
from"wthin" to thWitdp égd one Wmlethe
aromatic residue i ssnbsmatesd |wmt'affhmrmmmaraiﬂonneomt¢néclpal r backbone.
it has now been foufgkidietwith 3 wot Boringoatoinsewhiol isheptiomadlyi c acid in

the known phot opol yeapecititdd WRHTRIIA! CRirinéoBRYl Snalkbeyocher cal

reacti ons have a damaging eftect on orientatlon pabil'ity. The known
ci nnam ¢ acid pol ymars are di stingui shed by an insufficient photochem cal

| ong-term stabi |y g{‘ﬁ&'ﬁi‘ﬁ é?@gihh&ctéf&éﬂﬁ WlﬂhV!Hé indéentioRtapf a

- f h l;
b ent at inSP‘sﬁ%m t'@%go W[@@ e é.éﬁeqﬁﬁ?ﬁf'ﬁ?fﬂé
| ayer havi ngomqn RECdRNY HO Rrpducsion, é)ﬂ

eements are aiso objects of the present invention.

The polymer materials in accordance with the invention can
be synthesized only from repeating units of general formula |
(homopolymers) or they can contain further repeating units in
addition to the repeating units of general formula | (copolymers).
Preferred are copolymers with different repeating units.
Homopolymers which contain structural units of general formula |
are especially preferred. The polymers in accordance with the
invention have a molecular weight My, between 1 000 and

5 000 000, preferably however between 5 000 and 2 000 000,
especially advantageously however between 10 000 and
1 000 000.

Comonomer units for the polymer materials in accordance
with the invention with C-C linkages in the main chain can be
further structures of formula | and/or however also other
structures which are usual in polymer chemistry, such as, for
example, straight-chain or branched alkyl esters of acrylic or
methacrylic acid, allyl esters of acrylic or methacrylic acid,
alkyl vinyl ethers or esters, phenoxyalkyl acrylates or
phenoxyalkyl methacrylates, phenylalkyl acrylates or phenylalkyl
methacrylates, hydroxyalkyl acrylates or hydroxyalkyl
methacrylates with alkyl residues of 1 to 20, preferably 1 to 10,
especially however with 1 to 6, carbon atoms, acrylonitrile,
methacrylonitrile, styrene, 4-methylstyrene, and the like.
Preferred comonomer units are structures of formula |, alkyl
esters of acrylic or methacrylic acid, hydroxyalkyl acrylate,
hydroxyalkyl methacrylate, acrylonitrile, methacrylonitrile or
styrene, but especially structures of formula |, alkyl esters of
acrylic or methacrylic acid, hydroxyalkyl acrylate or hydroxyalkyl
methacrylate.

Comonomer units for siloxanes are preferably further
siloxane structures of formula | and/or dimethyl siloxane groups.
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once nore in order to orientate still unexposed regions in a different
direction can only be carried out when_the previously exposed sites are
covered by a mask. Ctherwi se, the alreddy orientated regions of the |ayer
can conpletely or partially lose their structure by photocheni ca
side-reactions. A further disadvantage of a previously used cinnamc acid

polymers i s that Thg &bﬁﬁﬁ@d"éﬁm ABPEIS uhRs! it thé ;2?% fnéraeirpr i enting

surfaces fr ! arlzed
o R S e

provi de not S Ly b 5 S ﬂ,gg ?'Brprbﬁf e. I n
the case of sm?éegfmmteau ta 3 %, Pyt espasaally, smalier §h3’ér@f egudbyer s
this view ngoddke is already produced by t he rubbi ng procedure on the

pol ymer surface. When a liquid crystals is brought into contact with such a

surface, then the liquid crystal nDIecuIes lie inclined rather than
paral l el to the timdesicthe termh"copolymerst thereare tovbeyunderstaod t he |i quid

crystal . Thereférably oitatistiocdlevopolymers such fass fisrt examsié, not only by
rubbing  eopolymers from different derivatives of formula | or from
structures of formula | with acrylic acid, methacrylic acid or
styrene derivatives. Homopolymers embrace linear and cyclic
polymers such as, for example, cyclic polysiloxanes, but
preferably linear polymers.

Repeating monomer units (M71) are

acrylates such as

+oHe- CH-I- +CH2_2H_3|_ '+°Hz-°—|' +CHz'—C_"

00—

¢

+CH2-CH+ -[-CHz—c—{- -[-CHz—c—]- -l-CHz—C

coun‘ comz1 CONR‘ coun‘

acrylamides such as

vinyl ether and vinyl ester such as

-|-cn-42-c|H—[- -[-cHz-clH-{-
o- 00C-
styrene derivatives such as
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paranmeters such as, for exanple, traversing velocity and contact pressure
but also by the chem cal structure of the polyner. View ng angl es between
10 and 150 are required for the productgon of liquid crystal indicators

dependi ng on type. The greater view ng angles are required especially for

supertw sted ne éﬁt& Cﬂtgpﬁ er to avoi d the appearance of

so-called finger print ur r‘'otati onal direction and the view ng
REPLACEMENT SHEET O 1997 rection in TN and TFT-TN-LCD s are
determ ned by the vi angl e, by "reverse twist" and "reverse tilt"
phenonmena are prevented, Wile reverqse twist in the switched-off state

| eads to regions havi#g a fal se digrection of rotation which is noticeable
optically in a speckl ed appearancd of the indicator, reverse tilt is

siloxanes such as

CHs
o5+
wherein R? signifies hydrogen or lower alkyi;

Preferred "monomer units" M! are acrylate, methacrylate,
2-chloroacrylate, acrylamide, methacrylamide, 2-chloro-
acrylamide, styrene derivatives and siloxanes. Acrylate,
methacrylate, styrene derivatives and siloxanes are particularly
preferred "monomer units® M1. Quite especially preferred
"monomer units" M1 are acrylate, methacrylate and styrene
derivatives.

The term "lower alkyl" taken alone or in combinations such
as "iower alkoxy", "hydroxy-lower alkyl", "phenoxy-fower alky!" ,
"phenyl-lower alkyl", denotes, hereinbefore and hereinafter,
straight-chain or branched saturated hydrocarbon residues with 1
to 6, preferably with 1 to 3, carbon atoms, such as methyl, ethyl,

propyl, or i-propyl.

The term "alkyl" taken alone or in combinations such as
"alkoxy", denotes, hereinbefore and hereinafter, straight-chain or
branched saturated hydrocarbon residues with a maximum of 20
carbon atoms.

Preferred "spacer units" in the scope of the present
invention are a single covalent bond, a straight-chain or branched
alkylene grouping represented by -(CH2)r-, wherein R is a whole
number of 1 to 8, especially 1 to 6, as well as -(CH2),-O-,
-(CH2)~C0-0-, -(CH2)~0-CO-, -(CH2)-NR2-, -(CH2)~CO-NR2- or
-(CH2)-NR2-CO-, wherein R2 signifies hydrogen or lower alkyl.

Examples of preferred "spacer units" are the single bond,
methylene, 1,2-ethylene, 1,3-propylene, 1,4-butylene, 1,5-
pentylene, 1,6-hexylene, 1 7-heptylene, 1 8 -octyiene, 1 2
propylene, 2-methyl-1,2-propylene, 1 3 butylene, ethyleneoxy,
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noti ceabl e with nmuch optical disturbance primarily upon switching the LCD s
by angling of the liquid crystals in different directions. Reverse tw st
can be prevented by doping the liquid grystal mxture with a chiral dopant
having a suitable direction of rot atlon However, for the suppression of

reverse til éth?l%rn% hbbhyrtetﬁadeneoylmty, hr@yﬁeneonwsmtvﬂylenebnyt he use
gi %

;)1;] or:cent [ ?g &y ié ghgox ggwf@ vention is
erefore r or e

di sadvant agOUty 5’&%@%\3 nem&) PEGEYele: é‘ f’ﬁ#ﬁtzp d

pol yners, i 3830 Y BEXy, HF°§Y6? XYoimarily

t he mi ssi ngheptylemgoxyy! beptyleneoxyaarbansdn hepnylgaeeyioztyd q>¢ eneand which

are thus cabx Q)cﬁylmedxmmm%bb@t}}llmoydsmypwtbylmeminmgpm{terns | t
has surpri S eredminiol CpEReY én@ﬁh}iﬁBr Sheit Iénéaﬁfh’b acrylic

acid derlva i‘% g ng I 583&55’_% to the

BPZS?Luz{]S P M th%réegamagoca or?ﬁﬁ Ypentyld Laffinbl®
carbonyl hexyleneamnnocarbonyl heptyleneaminocarbonyl,
octyleneaminocarbonyl, ethylenecarbonylamino, propylene-
carbonylamino, butylenecarbonylamino, pentylenecarbonylamino,
hexylenecarbonylamino, heptylenecarbonylamino, octylene-
carbonylamino, and the like.

Especially preferred "spacer units" are a single covalent
bond, a straight-chain alkaline grouping represented by-(CH2)r-,
wherein R is a whole number of 1 to 6, as well as -(CH2)0O-,
-(CH2)-CO-0O- and -(CH2z)~0-CO-.

Examples of especially preferred "spacer units" are the
single bond, methylene, 1,2-ethylene, 1,3-propylene, 1,4-
butylene, 1,5-pentylene, 1,6-hexylene, ethyleneoxy, ethylene-
oxycarbonyl, ethyleneoyloxy, proyleneoxy, propyleneoxycarbonyl,
propyleneoyloxy, butyleneoxy, butyleneoxycarbonyl, butyleneoyl-
oxy, pentyleneoxy, pentyleneoxycarbonyl, pentyleneoyloxy,
hexyleneoxy, hexyleneoxycarbonyl and hexyleneoyloxy.

The term "phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or atkoxy"
embraces in the scope of the present invention 1,2-, 1,3- or 1,4-
phenylene, especially however 1,3-or 1,4-phenylene, which is
unsubstituted or mono- or multiply-substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, preferably with fluorine, methyl,
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, butoxy or cyano.
Especially preferred are 1,4-phenylene residues.

Examples of preferred phenylene residues are 1,3- or, 1,4-
phenylene, 4- or 5-methyl-1,3-phenylene, 4- or 5-methoxy-1,3-
phenylene, 4- or 5-ethyl-1,3-phenylene, 4- or 5-ethoxy-1,3-
phenylene, 2- or 3-methyl-1,4-phenylene, 2- or 3-ethyi-1,4-
phenylene, 2- or 3-propyl-1,4-phenylene, 2- or 3-butyi-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-
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pol ynmers "inwards" via the carboxyl function but via the aromatic residue
and their photoreactive acrylate unitg are thus oriented "outwards” from
t he pol yner backbone, fulfil these com@i tions and are out st andi ngly

syi tab! e as h éi e ﬁrgﬁé{jﬁor%l Ui -?;EﬁStoal-sl | n addi, t | oni a

| £e-1dsPhenyiene, 4, d
il b et e e
a subst ant i phepylene,e2,3x,i 2i6-arod, Sidichloro- 4-phemydene, iz arhBeved, which

| eads e.g. tyano<l daphenylane)vaddceivd rikel. The object -of the present
i nvention are pol ynmer conpositions in which repeating units of general

formila I are prpagieg pymETHEREETET e FFBsbaT indiRHER

consist of compounds of formula | in which

ring A signifies phenylene which is unsubstituted or
optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;

ring B signifies phenylene which is unsubstituted or
optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene,
cyclohexane-1,4-diyl;

Y1, Y2 each independently signify a single covalent
bond, -CH2CH2-, -O-, -CH2-0-, -O-CH2-, -CO-O-
or -0-0OC-;

m, n each independently signify O or 1;

ring C signifies phenylene which is unsubstituted or

optionally substituted with fluorine, chiorine,
cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene, 1,4- or 2,6-

naphthylene;
Z signifies -O- and
D signifies a straight-chain or branched alkylene

group with 1 to 20, especially with 1 to 12,
carbon atoms or a cycloalkyl residue with 5 or 6
ring atoms which is optionally substituted with
alkyl or alkoxy, especially with methy! or
methoxy, and

M1 and S1 have the significance given above.

Especially preferred polymer materials consist of
compounds of formula | in which n = 0 and

ring B signifies phenylene which is unsubstituted or
optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;

Y2 signifies -a single covalent bond, -CO-O- or
-0-0C-; ..
m signifies 0 or 1;
ring C signifies phenylene which_ is unsubstituted or
i



ML signifies a repeating nononmer unit fromthe group; acrylate,
met hacryl ate, 2-chloroacrylate, 2- phen)él - acrylate; optionally NI ower
al kyl substituted acryl am de, net hacrﬁ am de 2 chl oroacryl am de and

2- phenyl acryl ani de; vi nyl ether derivative, sil oxane;
[elror] d s?/gnl fies spacer 95‘2'%3'5/&% éhp?@orﬂ‘%l rﬁ{ﬁ\ké”BSval ent
bond, a straight-chain or BYaR@h&ky Qplﬂik@xbrﬁuphh eeR,bsent ed

herei nafter by -(CH2)r-, anaphthylend;err] [err] [err] [err] [err] [err] N

R2-, [err] [err]Z [err] mgs FOcrjndhi ch is optionally nono- or

mul tiply-substitped with f aC Y, and s
are each a whol e nunber ofg lﬁa thlg%ﬁcw%;gv%gm?h%”e% \gwglgn%o and
R2 and R3 each i ndependent dr‘l ﬂ QB al kyl; ring A
signifies phenyl ene which BE uM uhaue&he)ptgmﬂaange glven

above.

The present invention provides copolymer compositions in
which repeating units of general formula la are present,

EiO-HOHO-

w n
_h;?-s’{—v"} (—Y21—©—\_$ —D'
w' ml m' S
'_5'4_2‘
we la
wherein

M1, M1" each independently signify a repeating monomer unit
from the group; acrylate, methacrylate, 2-
chloroacrylate, 2-phenylacrylate; optionally N-lower
alkyl substituted acrylamide, methacrylamide, 2-
chloroacrylamide and 2-phenylacrylamide; vinyl ether,
vinyl ester, styrene derivative, siloxane;

s1, 81" each independently signify spacer units such as, for
example, a single covalent bond, a straight-chain or
branched alkylene grouping represented hereinafter by
-(CH2)r-, as well as -(CH2),-0-, -(CH2)-0-(CH2)s-,
-(CH2)r-0-(CH2)s-0-, ~(CH2)r-CO-, -(CH2),-CO-O-,
-(CH2)-0-CO-, -(CH2)r-NR2-, ~(CH2),-CO-NR2-, -(CH2),-
NR2-CO-, -(CH2)-NR2-CO-0- or -(CH2)~-NR2-CO-NR3-,
which is optionally mono- or multiply substitued with
fluorine, chlorine or cyano and in which r and s are each a
whole number of 1. to 20, with the proviso that r + s < 20,
and RZ and R3 each independently signify hydrogen or
lower alkyl;
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substituted wth fluorine, chlorine, cyano, alkyl or alkoxy,
pyridine-2,5-diyl, pyrimdine-2,5-diyl, 1,3- dioxane-2,5-diyl,

cycl ohexane-1 , 4-diyl, piperidine-1 ,42 diyl, pi perazine-1,4-diyl; ring B
signifies phenyl ene Whl ch is unsubstituted or optional Iy substituted with
fluorine, cKings Ae Acyano al kyl or al koxy, pyridine-2,5-diyl,

pyri m di ne- 2, 5- di yl eaah 4ndependenmbrpmgmf)ewm)euyleaedwbudmesz 5-diyl,

cycl Fhe?age é 4[ dluhsub’sltntn‘ébd ma@lptimm}emimﬁtiwt%ugwlw ﬂuariﬂg‘le

coval en on err -

-RAN-CO-, [err] [er‘S %neoc l'(yp% g} OByndlﬁE@Z Sﬁﬁ}} ogen or
Y

| ower aIkyI; t mfies
a whol e nunber of 11 t mp'Pe" BSC Pﬁtrﬁi"lﬁg? sor 1; ring C
signifies phiags Bnd "whi ch is unsubsti tut ed or optionally

each independently signify phenylene which is

unsubstituted or optionally substituted with fluorine,

chlorine, cyano, - alkyl or alkoxy, pyridine-2,5-diyl,

pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene, 1,3-

dioxane-2,5-diyl, cyclohexane-1,4-diyl;

Y1, v2 y1' y2'

each mdependently signify a single covalent bond,

-(CH2)¢-, -0-, -CO-, -CO-0-, -0-0C-, -NR4-, -CO-NR4-,

-R4N-CO-, -(CH2)y-0-, -0-(CH2)y-, -(CH2)y-NR%4- or

-NR4-(CH2)y-, in which

R4. R4 each independently signify hydrogen or lower alkyl;
t, t' each independently signify a whole number of 1 to 4;
u, u' each independently signify a whole number of 1 to 3;
mnm,n'
each independently signify O or 1;
rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene;

2,7 each independently signify -O- or -NRS-, in which RS
signifies hydrogen or lower alkyl, or a second group of
formula D, in which

D, D each independently signify a straight-chain or branched
alkylene group with 1 to 20 carbon atoms which is
optionally substituted with fluorine or chlorine, a
cycloalkyl residue with 3 to 8 ring atoms which is
optionally substituted with fluorine, chlorine, alkyl or
alkoxy.

M2 signifies a repeating monomer unit from the group;
acrylate, methacrylate; 2-chloroacrylate, 2-phenyl-
acrylate; optionally N-lower alkyl substituted
acrylamide; methacrylamide, 2-chloroacrylamide and
2-phenylacrylamide; vinyl ether, vinyl ester; straight-
chain or branched aikyl esters of acrylic or methacrylic

R A
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substituted with fluorine, chlorine, cyano, alkyl or al koxy, or
pyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5- thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthyl ene signifies -013or -NR5-, in which RS signifies
hydrogen. or |ower alk or a second group of forrrul a D in which 6 D
signifies a straight auaHybresteaacm%cac:rykm enametbagrylic racid; alkyl car bon
atons which is opti Mmyll gthetsstnrt es‘eerswpherid»xynlkyba@ ldtesrone, a

cycl oal kyl resi due iHeh ‘Qh'ﬁﬁeh)?l 1 geg|b¥e§ug§t i tuted
with fluorine, chl or

accordance with the gﬁ ghé%f ¥‘5§8"9 I?ﬁé@é ﬁ% al s as

well as their use i FY@% u@Pl on of
hybrid | ayer el emen ea#@'y b} %c’t gspeeial Mrh@\’!@b’ﬂrﬂﬁht foto 6

carbon atoms; acrylomtnie -methacrylonitrile, styrene
4-methylstyrene, siloxane; and

w, wand w2

are molar fractions of the comonomers with 0 <w < 1,
0 <wl<1and0<w2<0,5.

Preferred are copolymer compositions with repeating units
of the general formula la, wherein

M1 and ST as well as M1’ and S1' and M2 are as defined as
above; and

rings A, A’
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;

rings B, B'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene or
cyclohexane-1,4-diyl;

Y1, Y2 Y1, Y2
each independently signify a single covalent bond,
-CH2CH2-, -O-, -CH2-0-, -0-CH2-,-CO-0- or -0-OC-;

m,n m,n'
each independently signify O or 1;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene or 1,4- or 2,6-
naphthylene;
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The polyner materials in accordance with the invention can be synthesized
only fromrepeating units of general rmul a | (honopol yners) or they can
contain further repeating units in addftion to the repeating units of

gener al r al (¢ rs Preferred are copolyners with different
repeati ng ﬁ Hoﬂgﬁmyyg@rs%M| ch contain structural units of general
fornula | aIDeDbSpeceaxth yndepéadendl lfrpla/rstral ihn-cleziar darbranmhddthe
i nvention have a m)%:8 rﬁfg\‘@h rw,tg,'eq vyﬁe%}g
preferably however g eousl| y
however between 10 Vﬁﬁgr o@ ogﬂg &C%n& )gﬁ%ggd% gﬁgég
materials i n accor JARGcAWRME Which n'§e9P ugsgtuty atj’é rmal n
chain can be furt healk gxyu@cstme@galbr wishnmethyl andﬂ%ﬁt svadal so ot her

structures a@ﬂ \ﬂgual |n polyrrer chem stry, such as for exanpl e,
straight-ch n or ? est of acr lic or acrylic, acid,

allyl esters of acr$f§ §/Iq i@mg Qmer&‘?ﬂt tReWs<ols esters,
phenoxyal kyl acryl aDes wt< 1 and0<w <0,5.

Especially preferred are copolymer compositions with
repeating units of the general formula la, wherein n and n' signify
0 and

M1 and ST as well as M1’ and S1' and M2 are as above: and

rings B, B'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;

Y2, Y2' each independently signify a single covalent bond,
-CO-0- or -0-0C-;

m, m'  each independently signify O or 1;

n, n' signify O;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chiorine, cyano, alkyl or alkoxy or 1,4- or 2,6-
naphthylene; .

2,7 signifiy -O- and

D, D' each independently signify a straight-chain or branched
alkylene group with 1 to 12 carbon atoms; and

w, wl and w2
are molar fractions of the comonomers with 0 <w < 1,
0 <wl<1and0O<w?2<0,5.

One such compound of the formula la can be prepared
according to Example 3, namely —— -
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phenoxyal kyl
nmet hacryl at es,

met hacryl ates, phenyl al kyl acryl ates or phenyl al kyl
hydr oxyal kyl acryl ates or hydroxyal kyl nethacrylates with

al kyl residues of 1 to 20, preferably1® to 1 0, especially however with 1

to 6, carbon ato
4- et hyl styreneP

gBhﬁkél'fg{ﬂgg)gﬂpg&bgggrséhﬁ&%“’&”’?t erof?e‘gxe)’él'r uct ures of

formula I, eatiskyearboayt]-1amethyl-ethyienecoy-F2 4 (Ehyd+ oxyal ky!

acryl ate,

hydr gx
styrene, bu rggg

K3e4oghy-vifivif BhBnpR s itycathodPITCHmEERRH Lo, D) UG o

net hacryl i ceghiylenénob-def2-hytraxyyethaxycarbenyhlyhtmethybtetiylene: e.

Comononer u

formul a |

a

Kg#%mbgé @i | oxanes are preferably further siloxane structures of
rdr

thyl siloxane groups. REPLACEMENT SHEET 05 FEB 1997

Further preferred copolymer compositions of fornula |
containing structures which are usual in polymer chemistry
consist of compounds of the formula Ib,

—
._L;‘ ] o _ _\_<\O
—h

M2
—l
T Ib

2

wherein

Mt M2 ST A B,C, D,Z Y!, Y2, mand n are as defined above:

and

w and w 2 are molar fractions of the comonomers with
0 < w<1and0<w2<0,5.

Preferred are copolymer compositions with repeating units
of the general formula Ib, wherein

M1, M2 and S1 are as defined above; and

ring A

ring B

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
cyclohexane-1,4-diyl; |

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
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7 The content of conononer units in the polynmers in accordance with the

I nvention, which do not correspond to a structure of formula 1,

than or equal to 50% preferably smal Il6r than or equal to 30% but

especially small er than or eq

%  Under the term!' copolyrrers

t
are to be understoodl l@)@herﬂ){f“&nﬁgﬁ iybaPYeUpilipged >-livh ds4-1 or
exanpl e, copol yner s 2 gomaphtlylensat oqlecyp_‘ajhemelf] JA0d4itl a | or from

structures o

f
derivati vesY 1Y poeatnhermdepandeatl)ﬂ signifyarad smgieu comieylnreb@nduch as,

is smaller

t here

formula | wth acrylic acid, methacryllc 'acid or styrene

for

exanple, cyclic p0|)@H& bUICIFI gher ap- ¢H, ,ma@, Repeating
nmononmer units (M) are®acr I’ate§ as" [err es such as [err]
m, n each mdependently signify O or 1
ring C  signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
furanylene or 1,4- or 2,6-naphthylene;
Z signifies -0- and
D signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms, preferably 1 to 12 carbon
atoms or a cycloalkyl residue with 5 to 6 ring atoms
which is_optionally substituted with alkyl or alkoxy,
especially with methyl or methoxy; and
w and w2

are molar fractions of the comonomers with O < w < 1
and 0 < w2< 0,5.

Especially preferred are copolymer compositions with
repeating units of the general formula ib, wherein n signifies O

and

M‘1 , M2 and S1 are as defined above; and

ring B

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl or
cyclohexane-1,4-diyl;

signifies a single covalent bond, -CO-O- or -0-OC-;
signifies O or 1;

signifies O;

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy or 1,4- or 2,6-naphthylene;

signifies -O- and

signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms. and

///
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vinyl ether and vinyl ester such as [err] styrene derivatives such as

sil oxanes such as CH3 [err] wherein [err] signifies hydrogen or |ower
alkyl; Preferred "nmonomer units" [errfl7are acrylate, nethacrylate,

2- chloroacrylate w%grylamde met hacryl am de, 2-chloro- _acryl am de, styrene
deri vati veswaandsweoaee deolascfractions %thﬁ&@nﬁﬂém@’@yw&r‘b Wt fves and

si | oxanes are partlghuqyldwﬁke()gred nmononmer units" [err]. Quite
especially preferred "nonomner units" [err] are acrylate, nethacrylate and

styrene derivatives. The term "l ower alkyl"™ taken alone or in conbinations
such

One such preferred compounds with structures of the formula
ib wich are usual in polymer chemistry are described in Example
7, namely

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-ethylhexyloxycarbonyl]-1-methyl-ethylene]
(Example 7);

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyi-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-ethoxycarbonyl-1-methyl-ethylene] (Example 7);

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]l-phenoxy]-hexyloxycarbonyl}-1-methyl-
ethylene-co-1-[2-ethylhexyloxycarbonyl-1-methyl-ethylene]
(Example 7).

Polymer compositions of the present invention are also
copolymer compositions of formula | consisting of compounds
with repeating units of the general formula Ic,

l_;q P 9 s
O HEO O~
—=, | I e

w n
AO-HEO-L O~
'__.w1 - int -m MO
ic
wherein

M1, S1 A B, CD,Z Y], Y2, mand n as well as M1', S1°, A", B,
c, D, 2z, YV, Y2', m' and n' are as defined above; and
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as "l ower al koxy", "hydroxy-Iower alkyl", "phenoxy-I|ower alkyl" _
"phenyl -1 ower al kyl", denotes, hereinbefore and hereinafter, straight-chain
or branched saturated hydrocarbon resiij@es with 1 to 6, preferably with 1
to 3, carbon atons, such as nmethyl, ethyl, propyl, or i-propyl. The term

"al kyl " taken awpaadowli mreomplaefidutions'df the ‘comenomedeRites

her ei nbefor%rand her1e| nak&er 1Stml ght-chain or branched saturated

hydr ocar bon SiWuss! AP £ Waxthum of 20 carbon atoms. Preferred "spacer
units"™ in the scope of the present invention are a single coval ent bond, a
straight-chain or branched al kyl ene grouping represented by [err] wherein R
Is a whole nunber of 1 to 8, especially 1 to 6, as well as [err] [err]

Lerr] Terr] -( CHfafdraliRgre QoddiyiereBibdsitons Qﬂtﬁ'nﬁe}réeh\tgﬁoﬁg‘?ﬁﬁg[ h;?gﬁre

al kyl . Exanpl.es o refer spacer unit's” are the's
1, 2- et hyl en®f E’?%-Q;Wﬁ?gﬁém@?ﬁbdﬂbﬂﬁﬂig, 1,5- pentylene, 1 ,6-hexylene, 1
, 7-heptylene, 1 ,8-octylene, 1,2; .
M1 and S1 as well as M1" and S1' are as defined above; and
rings A, A’
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;
rings B, B'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene or
cyclohexane-1,4-diyl;
Y1, Y2 vV y2
each independently signify a single covalent bond,
-CH2CH2-, -0-, -CH2-0-, -0-CH2-,-CO-O- or -0-OC-;
m, n,m', n'
each independently signify O or 1;
rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene or 1,4- or 2,6-
naphthylene;
7 signify -O- and
D, D each independently signify a straight-chain or branched
alkylene group with 1 to 20, carbon atoms, preferably 1
to 12 carbon atoms or a cycloalkyl residue with 5 to 6
ring atoms which is optionally substituted with alkyl or
alkoxy, especially with methyl or methoxy; and
w and w1l are molar fractions of the comonomers with 0 < w < 1
and0<wl< 1.
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propyl ene, 2-methyl-1 ,2-propyl ene, 1, 3-butylene, ethyl eneoxy, 9

et hyl eneoxycar bonyl , et hyl eneoyl oxy, proyl eneoxy, propyl eneoxy- carbonyl,
propyl eneoyl oxy, butyl eneoxy, butyl eng@xycarbonyl, butyl eneoyl oxy,

pentyl eneoxy, pentyl eneoxycarbonyl, pentyl- eneoyl oxy, hexyl eneoxy,

hexyl eneoxycar bbspecialyx prefersedoare ¢epolymer compbsitions rwithycar bony! ,
hept yl eneoy iaat , YIGQ, QClLY. y
ethyleneaniE%?%ﬁ?gg %@?gﬁ%2§p§o98§%¥9?@ﬁ@?#?n@?qgéhFVﬂeﬁéﬁﬁ?ﬁg,gﬁmmy
hexyl eneani RKBM%ept yl eneani no, octyl eneami no, et hyl eneani nocar bonyl, pro-
pyl eneam nocar bonyl, butyl eneam nocarbonyl, pentyl eneam no- carbonyl,

hexyl eneam Micando®¥las el a¢ MEaahd GHr hen gk, defined SMVE: rbonyl,

et hyl enecar bonyl am no, propyl ene- carbonyl am no, but yl eneéar bonyl am no,
pent yl enecafiBgiyBaB' no, hexyl enecar bonyl ami no, heptyl enecar bonyl ani no,

octyl ene- . each independently signify phenylene which is

unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;

Y2,Y2' each independently signify a single covalent bond, -CO-
O- or -0-0C-;

m, m'  each independently signify O or 1;

n,n' signify O;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,

chlorine, cyano, alkyl or alkoxy or 1,4- or 2,6-
naphthylene;

7 signifiy -O- and
D, D' each independently signify a straight-chain or branched
alkylene group with 1 to 12 carbon atoms; and

w and w1 are molar fractions of the comonomers with 0 <w < 1
and0 <wl< 1.

One such preferred compound is described in Example 9,
namely poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl}-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyi-
ethylene] ( Example 9).

Preferred are copolymer compositions of the formula la.

Especially preferred are compositions of the formula b and
Ic.

Quite especially preferred are homopolymer compositions. __ _ _
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carbonyl am no, and the |ike. Especially preferred "spacer units" are a
singl e coval ent bond, a straight-chain al kaline grouping represented

by-(CH2)r -,

and [err]

wherein Ris a whole nunb20 of 1 to 6, as well as [err] [err]
Exanpl es of especially preferred "spacer units" are the single

bond, nethylene, 1,2-ethylene, 1,3-propylene, 1,4- butylene, 1,5-pentylene,
1, 6- hexyl ene, ethyl eneoxy, ethylene- oxycarbonyl, ethyl eneoyl oxy,

Er ?y: eneoxy, p[) eanbeﬁﬁﬁpythébho@ dlymeﬂsedt?@ d@iﬂonbuwwttﬁ:i'epentmg oy
uty eneoxycar on utyl en - en negxy, pentyl eneoxycarbonyl,
pentyleneoy“ &ﬁ%ﬁ¥ F$ﬁ§?9&%ﬁéﬂ%§&5¥bﬂﬁ?&-and hexyl eneoyi oxy. The

term’ phenylene mhlch I s unsubstituted or optionally substituted with

fluorine, chlorlné cyano, al kyl or al koxy" enbraces in the scope of the
pr esent i nvent i omt—2- or e C|aIIy however 1, 3-or
1, 4- phenyl ene, V\:hIM:'h_s‘{; | y-gulygtitut ed with
quorine, chl ori.nd..cya kyI quorlne
nmet hyl , |
wherein

M1,s1,A,B,C,D,Z Y1, Y2 m and n are as defined above.
One such preferred homopolymer is

poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-biphenyl-4-
yl]-cyclohexyl]-propoxycarbonyl]-1-methyl-ethylene] ( Example
6).

Especially preferred are homopolymer compositions with
repeating units of the general formula |, wherein

M1 and S1 are as defined as above; and

ring A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
cyclohexane-1,4-diyi;

ring B signifies phenylene which is unsubstituted or optionaily
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene or cyclohexane-1,4-diyl;

Y1, Y2 each independently signify a single covalent bond,
-CH2CH2-, -0-, -CH2-0-, -0-CH2-,-CO-O- or -0-OC-;

m, n each independently signify O or 1;

ring C signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
furanylene or 1,4- or 2,6-naphthylene;
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ethyl, propyl, butyl, methoxy, ethoxy, propoxy, butoxy or cyano. Especially
preferred are 1, 4-phenyl ene residues. Exanples of preferred phenyl ene
residues are 1,3- or, 1,4- phenylene, 24- or 5-nethyl-1, 3 phenyl ene, 4- or

5- met hoxy- 1, 3- phenyl ene, 4- or 5-ethyl-1, 3 phenyl ene, 4- or 5-ethoxy-1, 3-
phenyl ene, Z or 3- signifiesl -O-paadyl ene, 2- or 3 et hyI 1 4- phenyl ene, 2-
or 3-propyl 4- phe o)

3- met hoxy- 101 pheny ﬁ%§ ggaélgﬁ h]olf réﬁ(ygn% érouP

3- pr opoxy- 1, 4- pheny Md OTSAP too12 Ca@cﬁl or

3, 5-di met hyl - 1, 4- phammEheora eycloalky! reSldUQOWtﬁh’rSt g -1iNG- BN | ene, 2-

or 3-fluoro-1, 4- phenhicheis dptiondlys-substiuted W|th>ranlk§tl fomlatkoxygne, 2- or
3-chloro-1, 4- phenylg ?@&lﬂhﬂ\ffltﬁ  Arethy! oronsetHYg.0- 1, 4-phenyl ene, 2- or 3-

cyano- 1, 4- phenyl ene,

Quite especially preferred are homopolymer compositions
with repeating units of the general formula I, wherein n signifies
0 and

M1 and S1 are as defined above; and

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl or
cyclohexane-1,4-diyl;

Y2 signifies a single covalent bond, -CO-O- or -O-OC-;
m signifies O or 1;
n signifies O;

ring C signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy or 1,4- or 2,6-naphthylene;

zZ signifies -O- and

D signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms.

One such quite especially preferred homopolymers are

poly [1-[4-{[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene] ( Example1);

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenylaminocarbonyl]-1-methyl-ethylene] ( Example 1);

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene] ( Examples 2 and 3);

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1 -methyl-ethylene]

i




Preferred polynmer materials of the present invention consist of conpounds
of formula | in which ring A signifies phenyl ene which is unsubstituted
or optionally substituted with fluorirgg chlorine, cyano, alkyl or alkoxy,
pyridine-2,5-diyl, pyrimdine-2, 5-diyl, cyclohexane-1 ,4-diyl; ring B

si gnifies phenyipoly Mn-[361-[4&[GHﬁLB)szkmhdxgcaobbnywmyl]substItut ed with

byt m i e~ ?@“WCW'W@@%QF?WQ%@%?MI Temethtathylenel o,

each |ndeper( ampl nlfy a single covalent bond, [err] -0-, [err] [err]
-CO0- or -0-CC; - each independently 5|gn|fy Oor 1; ring C

signifies phenylpgﬂy l‘ﬁkgr[4-14“|?4‘-ﬂi9‘-1°.%§@h65(¥€§?bé’ﬁ?’ gqx?é*édfd%ﬁd with

fluorine, chl o[)l ne

car onyi]-p¥|enoxy3 gtylf meth)(l)l>< zllylen] (Example

poly [1-[2-[(E)-2-methoxycarbonyl-vinyl]-naphthalin-6-
yloxycarbonyl]-1-methyl-ethylene] (Example 8).

The polymers of formula | are characterized by being
readily accessible. The methods for the production will be known
to a person skilled in the art.

The polymers of formula | can be prepared in principal
according to two different processes. In addition to the direct
polymerization of pre-finished monomers there exists the
possibility of polymer-analogous reaction of reactive cinnamic
acid derivatives with functional polymers.

For the direct polymerization, the monomers and the
comonomers are firstly prepared separately from the individual
components. The formation of the polymers is subsequently
effected in a manner known per se under the influence of UV
radiation or heat or by the action of radical or ionic catalysts.
Potassium peroxodisulphate, dibenzoyl peroxide, azobisisobutyro-
nitrile or di-tert.-butylperoxide are examples of radical
initiators. lonic catalysts are alkali-organic compounds such as
phenyllithium or naphthylsodium or Lewis acids such as BF3,
AlCl3, SnCl3 or TiCl4. The monomers can be polymerized in
solution, suspension, emulsion or substance.

In the second process a polymer of formula | can also be
produced in a polymer-analogous reaction from a pre-finished
functional polymer and a suitable functionalized cinnamic acid
derivative. Many known processes such as, for example, esteri-
fication, trans-esterification, amidation or the etherification are
suntable for polymer-analogous reactions.

The etherification of hydroxycinnamic acid derivatives with
polyhydroxyalkyl acrylates or polyhydroxyalky! methacrylates in
solution under the conditions of the Mitsunobu reaction has been
found to be advantageous here. Thus, the reaction can be carried
out, for example, in that all hydroxy groups are reacted
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pyridine-2,5-diyl, 2,5-furanylene, 1,4- or 2,6- naphthylene; Z

signifies -O and D signifies a straight-chain or branched al kyl ene
group with 1 to 20, especially with 12Bo 12, carbon atonms or a cycl oal kyl
residue with 5 or atonms which is optlonall substituted with al kyl

or al koxy, mlymawbg tor inethagt affternﬁhadse,actwm%yuram gloupsyare he

si gni fi cancstilji free ehotlve polymerraiwhichpcar ethesd beofyrthermat eri al s consi st

of conpoundgypétibRaNnzed ih anfurthep ﬁoliltﬁeﬁ-%ﬁal $ rea rg &%s L nyl ene
Sl

S o e e il Bt el

cycl ohexane* $Sond, CI)O-
or -OOC: compnses using mlxtures o d:fferent cunnamlc acnd denvatwes

The cinnamic acids are partially commercially available or
can be obtained according to methods known in the literature such
as, for example, the Knoevenagel reaction or the Wittig reaction
from commercially available aldehydes or from cyano compounds
which are obtained by previous reduction to the corresponding
aldehydes. The cinnamic esters or amides can then be prepared
from the cinnamic acids according to known esterification
procedures.

After application of the polymer layer to a carrier the
cinnamic acid units of general formula | can be dimerized by
irradiation with linear polarized light. By the spatially selective
irradiation of the molecular units of formula | specially
determined regions of a surface can now be directed and can also
simultaneously be stabilized by the dimerization.

Thus, for the production of polymer orienting layers in
regions which are limited selectively by area, a solution of the
polymer material obtained can. for example, firstly be produced
and can be spun in a spin-coating apparatus on to a carrier which
is optionally coated with an electrode (e.g. a glass plate coated
with indium-tin oxide (ITO) such that homogeneous layers of
0.05-50 um thickness result. Subsequently, the regions to be
oriented can be exposed e.g. to a mercury high-pressure lamp, a
xenon lamp or a pulsed UV laser using a polarizer and optionally a,
mask in order to form structures. The duration of the exposure
depends on the output of the individual lamps and can vary from a
few minutes to several hours. The dimerization can, however,
also be effected by irradiating the homogeneous layer using
filters which let through e.g. only the radiation which is suitable
for the cross-linking reaction.

The polymers in accordance with the invention are
illustrated in more detail by the following Examples. In the
Examples hereinafter Tg signifies the glass temperature, ¢
signifies the molar decadic absorption coefficient, G signifies a
glassy solidification, C signifies the crystalline phase, S
signifies the smectic phase, N signifies the nematic phase and |
signifies the isotropic phase, p signifies the number of repeating
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m signifies 0 or 1; ring C signifies phenylene which is
unsubstituted or REPLACEMENT SHEET 05 FEB 1997 1l optionally substituted
with fluorine, chlorine, cyano, alkyl 2% al koxy, or 1 4- or 2, 6-

napht hyl ene; Z ignifies -0- and D gnifies a

st rai ght - chainits resulting dd polynerse having avmelecular Weight Mw at oms and

[err] and [ getwetdyq DO ahdn5 00D BOQO] preferablie hoWeverr Betweenhngent i on
PO aes L SR Hiid ‘Z‘)W'dOG“ésbBcWﬂy%\Vﬁ&%ﬁt@d&ly’Wdﬁe\?&r petReeh formila

|
4 are Pres96°000 and 1 000 000, w, wl and w2 are molar fractions of the
comonomers withO <w<1,0<wl <1and 0 <w2 <0,5.

Example 1

Poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-1-methyl-ethylene]

0

p

0.5 g (2.03 mmol) of 4-[(E)-2-methoxycarbonyi-vinyl]-
phenyl 2-methyl-acrylate and 1.67 mg (0.01 mmol) of 2,2'-azo-
bis-isobutyronitrile (AIBN) were dissolved in 4.1 ml of tetra-
hydrofuran (THF). The solution was flushed with a weak stream
of argon for 15 minutes. Subsequently, the reaction vessel was
sealed air-tight and heated to 600C.- "After 24 hours the vessel
was opened, the solution was diluted with 4 mi of THF and added
dropwise to 800 ml of diethyl ether at room temperature while
stirring vigourously. The separated polymer was filtered off and
dried at 600C in a water-jet vacuum. For further purification,
the polymer was dissolved in 10 ml of dichloromethane and again
precipitated in 80 ml of diethyl ether. This procedure was
repeated until monomer was no longer detected by thin-layer
chromatography. Filtration and drying at 609C in a vacuum gave
0.37g of poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-1-methyl-ethylene] as a white powder with a glass
stage at Tg = 1450C and an absorption maximum of Imax. (in
CH2Cl2) = 275.2 nm (e = 21430 I/mol cm).

The 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 2-methyl-
acrylate used as the starting material was prepared according to
the following procedure:
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[err] wherein [err] each independently signify a repeating nonomer unit
fromthe group; acrylate, nethacrylate, 2- chloroacryl ate,

2- phenyl acryl ate; optionally N1lower 28 kyl substituted acryl am de,

met hacryl am de, 2- chloroacryl anide and 2-phenyl acryl am de; vinyl ether,

vinyl ester, styrene Methyl i 3=(4shyskeonyphenyl)-asaytat@dependent |y

signify spacer units such as, for exanple; a single covalent bond, a
strai ght-chain or branched al kyl ene upin% represented hereinafter by
[err] as well as [err] [err] [erfP ™. (CH2)rco, [err] [err] [err]
[err] [err] [err] [err] [err] or [err] whiclyls optionally nono- or

multiply substitued with fluorine, chlorine or cyano and in which r and s
are each a whole nunber of 1 to 20, with the proviso that r + s < 20,

51.2 g (312 mmol) of p-coumaric acid were dissolved in
330 ml of methanol and treated with 10 mi of concentrated
sulphuric acid. The solution was.heated under reflux for 2 hours.
Subsequently the majority of the methanol (about 200 ml) was
distilled off and the residue remaining behind was poured into
1.3 | of ice-water. The separated ester was filtered off under
suction and washed in succession with cold water, with a smatl
amount of cold NaHCO3 solution and again with cold water.

Drying at 500C in a water-jet vacuum gave 51.1 g of methyl 3-(4-
hydroxyphenyl)-acrylate in the form of a light brownish coloured
powder.

4-[(E)-2-Methoxycarbonyl-vinyl]l-phenyl 2-methyl-acrylate
O
o O/\)LO/
Yo

10.5 g (59 mmol) of methyl 3-(4-hydroxy-phenyl)-acrylate
were dissolved in 170 ml of tetrahydrofuran and treated in
succession with 9.1 ml (65 mmol) of triethylamine and 0.079 g
(0.65 mmol) of 4-dimethylamino-pyridine (DMAP). 6.8 g (65
mmol) of methacryloyl chloride were added dropwise to the
solution, cooled to about 159C, over a period of 30 minutes. The
reaction batch was stirred at room temperature overnight and
subsequently filtered over a thin silica gel layer. The silica gel
layer was rinsed thoroughly with THF. After evaporation of the
solvent the crude product was recrystallized from about 200 ml
of ethanol. It was filtered off, dried and recrystallized once
more from ethanol. Filtration and drying at 500C in a water-jet
vacuum gave 10.3 g of 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 2-
methyl-acrylate as white crystals with a melting point of 76-
800C and an absorption maximum of Amax. (in CH2Cl2) = 281.7 nm
(e = 24290 I/mol cm).

The following polymers can be synthesized in an analogous
manner:

This Sheet Has Been Re

i




and R2 and R3 each independently signify hydrogen or |ower alkyl;

REPLACEMENT SHEET 05 FEB 1997 12 rings A, A each independently signify
phenyl ene which is unsubstituted or ogslonally substituted with fluorine,

chl orine, ‘cyano, alkyl or al koxy, pyridine-2,5-diyl, pyrimdine-2,5-diyl,

, 3-di oxane- 2, 5-diyl, cyclohexane- 1,4-diyl, plperldlne 1, 4-diyl, _
pi perazi ne- 1, 4- Pb})& [TJ[mf(Q-zBetﬁaﬁpchmﬁ?mm}tl?;pﬁewi&wuﬁw whi ch

i'S unsubsti

al kyl

or al

1

y substituted Wth dorine,” chlori'né, cyano,.
|p§$ﬂgb'ﬂ§12 5-diyl,

poly [1-[4-[(E)-2-propoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene];

poly [1-[4-[(E)-2-butoxycarbonyl-vinyl]-phenoxycarbonyl]-1-
methyl-ethylene];

poly [1-[4-[(E)-2-hexyloxycarbonyl-vinyl]- phenoxycarbonyl]-
1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-[4-[(E)-2-hexyloxycarbonyl-vinyl]-
phenoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-[4-[(E)-2-octyloxycarbonyl-vinyl}-
phenoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-ethoxycarbonyl-vinyl]-phenoxycarbonyl]-1-
methyl-ethylene-co-1-{4-[(E)-2-pentyloxycarbonyl-vinyl]-
phenoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl}-phenylaminocar-
bonyl}-1-methyl-ethylene], Tg = 2070C;

poly [1-[4-[(E)-2-butoxycarbonyl-vinyl]-phenylaminocar-
bonyl]-1-methyi-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenylaminocar-
bonyl]}-1-methyl-ethylene-co-1-[4-[(E)-2-pentyloxycarbonyl-
vinyl]-phenylaminocarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methylaminocarbonyl-vinyl]-phenoxycar-
bonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-dimethylaminocarbonyl-vinyl]-phenoxycar-
bonyl]-1-methyl-ethylene};

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxycarbonyl]-1-methyi-ethylene];

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-cyclo-
hexyloxycarbonyl}-1-methyl-ethylene];

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]- cycIo- -

hexylmethoxycarbonyl]-1-methyl-ethylene]. T
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pyrimdine-2,5-diyl, 1,4- or 2,6-naphthylene, 1,3- dioxane-2, 5-diy!,

cycl ohexane-1 ,4-diyl; [err] [err] each independently signify a single
coval ent bond, -(CH2)t-, -0-, -CO, -ZB-0-, -0-0OC, [err] [err] [err] [err]
[err] [err] or [err] in which [err] each independently signify hydrogen or

| oner al kyl; t, each |ndependEKﬁﬂ¥ﬂﬁd§n|fy a whol e nunber of 1 to 4;
u, u' each |nde endently signify a whole nunber of 1 to 3; m n, m, n'
each i ndepenBoidy| y?ﬁrﬁﬂr{ﬁ-@(ﬁg 2-mehbexgcarbeayh—wmdhphemcbyyh gni fy

phenyl ene which is unsemoxy'l?atb@nyﬂmmmylﬂdﬂyleﬁeq with fluorine,
oxy,

chlorine, cyano, alkyl or a or pyrimdine-2,5-diyl
pyridine-2,5-diyl, 2,5-thiophenylgne, 2,5-furanylene, 1,4- or

2, 6- napht hyl ene; fiilo,\vo
o\

o]

0.555 g (1.91 mmol) of 2-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethyl 2-methyl-acrylate and 3.14 mg (0.019 mmol) of
2,2'-azo-bis-isobutyronitrile (AIBN) were dissolved in 3.8 ml of
tetrahydrofuran (THF). The solution was flushed with a weak
stream of argon for 15 minutes. Subsequently, the reaction
vessel was sealed air-tight and heated to 550C. After 24 hours
the vessel was opened, the solution was diluted with 4 ml of THF
and added dropwise to 800 ml of diethyl ether at room temper-
ature while stirring vigourously. The separated polymer was
filtered off and dried at 600C in a water-jet vacuum. For further
purification, the polymer was dissolved in 10 ml of dichloro-
methane and again precipitated in 800 ml of diethyl ether. This
procedure was repeated until monomer was no longer detectable
by thin-layer chromatography. Filtration and drying at 60°C in a
vacuum gave 0.34 g of poly [1-[2-[4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene] as a white
powder with a glass stage at Tg = 920C and an absorption
maximum of Amax. (in CH2Cl2) = 296.3 nm (e = 21680 I/mol cm).

The 2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-ethyl 2-
methyl-acrylate used as the starting material was prepared
according to the following procedure:

Methyl (E)-3-[4-[2-hydroxyethoxy]-phenyl]-acrylate

Ho/\lo
I o

O

30 g (168 mmol) of methyl 3-(4-hydroxyphenyl)-acrylate
(Example 1), 29 g (210 mmol) of anhydrous K2CO3 and a spatula
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Z. Z each independently signify -0- or [err] in which [err] signifies
hydr ogen or | ower alkyl, or a second group of formula D, in which D, D
each independently signify a straightZ8ain or branched al kyl ene group with

1 to 20 carbon atons which is nal .| bst fed th fl
chlorine, atip&fddl Mﬂrerﬂlgpédelﬂ/\#pﬁ) ltéf SJJWS Y&Pgﬁ@wech 1|u 533169 gaal ly
subst i t ut ed (W85 rfimefy ofe2-chibroéthanchiverte addedkdmpwldé at 85§an| fies a

fepea““g %f@ P, ﬂ;@éﬁwﬁé 850
;mﬁﬁwﬁmﬁﬁm@;%mﬁ%ﬁ o SRR

vinyl ether and the ate Was 0 deynessdn &I‘P@Fe@' rs of
acrylic or wacoaetyl16.1 g of methyl (E)-3 -[4-[2-hydroxyethoxy]-phenyl]-

acrylate were obtained in the form of white crystals after
recrystallization from i-propanol.

2-[4-[(E)-Z-Methoxyc‘arbonyl-vinyl]-phenoxy]-ethyl 2-
methyl-acrylate

o

\“““CHV

)

2.56 g (30 mmol) of methacrylic acid in 10 ml of THF were
slowly added dropwise to a solution of 6 g (27 mmol) of methyl
(E)-3-[4-[2-hydroxyethoxy]-phenyl]-acrylate, 5.85 g (28.3 mmol)
of N,N'-dicyclohexylcarbodiimide (DCC) and 0.37 g (3 mmol) of 4-
dimethylamino-pyridine in 80 ml of tetrahydrofuran (THF). The
batch was stirred at room temperature overnight. In order to
complete the reaction there were added firstly a further 1.46 g
(7.1 mmol) of DCC and, after stirring for one hour, a further 0.5 g
(5.9 mmol) of methacrylic acid. The batch was stirred for a
further 24 hours, filtered and the filtrate was extracted 3 times
each time with 200 ml of 5% acetic acid and 200 ml of water.
The ether phase was dried over Na2S04, evaporated and the
residue was recrystallized from cyclohexane. Subsequently, the
still slightly impure product was filtered over a thin silica gel
layer (eluent: diethyl ether/hexane = 1:1). This gave 8.3 g of 2-
[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-ethyl 2-methyl-
acrylate as a white powder with a melting point of 81-829C and
an absorption maximum of Amax. (in CH2Cl2) = 306.5 nm (e =
23675 I/mol cm).

The following polymers can be synthesized in an analogous
manner:

Poly [1-[2-[4-[(E)-2-ethoxycarbonyl-vinyl]-phenoxyl-
ethoxycarbonyl]-1-methyl-ethylene];
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13 acid, allyl esters of acrylic or nethacrylic acid, alkyl vinyl ethers or
esters, phenoxyal kyl acryl ates or phenoxyal kyl nethacryl ates, phenyl al kyl
acryl ates or phenyl al kyl nethacryl ate29 hydroxyal kyl acryl ates or

hydr oxyal kyl net hacrél ates with alkyl residues of 1 to 20, preferably 1 to

10, especial |y tpalgvdd-methyl-1d2s[4cHEo3-prapexyearbonyi-vinyl}t,

met hacryl onidHd S &ﬁ% | e Sil e; and w, wand w2 are
nol ar fract ié)ﬁnésd(%?y]t#eﬁc m)arqgﬁe gé\nﬂ?jﬂégsg vTvg< 16,14(8e'<wl <1 and 0 < [err]
<0,5. Preferred are ogposi.tions wth repeati units of the
general formul a ROl ﬁ,ﬂ&%e‘l)tg‘zt@’?MWFP%Q“MLNP“Q&'R%W?X d [err] and
[ﬁrr] I are aﬁﬂfgwb@ny@]}qumﬁ-ethweneJ; A" each independently signify
phenyl ene ich is

poly [1-[2-[6-methoxy-3-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl}-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-fluoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methyl-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[1,1-dimethyl-2-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxyl-ethoxycarbonyt]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-methyl-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-ethylene] (9:1),
Tg = 88 OC;

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-methyl-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyi]-ethylene] (1:1),
Tg = 76 °C;

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]}-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
butoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-(2-
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unsubstituted or optionally substituted with fluorine, chlorine, cyano,
al kyl or al koxy, pyridine-2,5-diyl, pyrimdine-2, 5-diyl, cycl ohexane-
1,4-diyi; rings B, B each independent3dgy signify phenylene which is

unsubstituted or OBt ional ly substituted with fluorine, chlorine, cyano,

g' gyl or ﬁl llmewy!p utdxymrbmyﬁgngﬂjprhem . 'mquelihﬁkytgrboﬁglp:l o

, 6- nap ye.:?ﬁe C e-1 ,4-diyl; Terr] each I ndependently signify

a single CO\}a enﬁ%’oﬁﬁ‘y@%gﬁz-, -0-, -CH2-0-, -0-CH2-,-CO-0- or -0-CC;

m n, [err] each ind dent signify O or 1; rings C, C each

i ndependent | 'y sP@'lvfEPMﬁE@-m%pgygagbeaylwmxd&-memx}'bna| ly

subst | fj ut ed ewhbbtyi::ambbww]-1dahethyﬁetﬁym-c@i-w[20[4331('59242- or

pyrimdine- %’c%yijc'))YyCarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1 -methyl-
ethylene};

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
dodecyloxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methyl-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl}-1-methyl-ethylene];

poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylen]e;

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
cyclohexyloxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
cyclohexyloxy]-butoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[5-[(E)-2-methoxycarbonyl-vinyl]}-pyridin-2-
yll-phenoxy]-ethoxycarbony!]-1-methyl-ethylene];

poly [1-[2-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
pyrimidin-5-yloxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[6-[(E)-2-methoxycarbonyl-vinyl]-naphthalin-2-
yloxy]-ethoxycarbonyl]-1-methyl-ethylene];

-poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-naphthalin-1-
yloxy]-ethoxycarbonyl]-1-methyl-ethylene];
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pyridine-2,5-diyl, 2,5-furanylene or 1,4- or 2,6- naphthyl ene;

REPLACEMENT SHEET 0 5 FEB 1997 14 7z, Z signify -0- and D, D each

i ndependently signify a straight-chai Bbr branched al kyl ene group with 1 to
20, carbon atons preferably 1 to 12 carbon atons or a_cycl oal k resi due
with 5 to 6 ri nfPelyordd-E8r IJ(£)o?atmeﬁbpxycaubgnth@ml]mmanhﬁhaf;[m-

al koxy, espe&qbggllyow hmbn M- me;ﬂaw| -@thyleneljerr] and [err] are nol ar

fractions of” th s mnt 0 <w<™l, O <mA< 1 and 0 < [err] <O0,5.
Especially preferred are copol yner conpositions with

Example 3:

Poly [1-[2-[4-[(E)-Z-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene]

by polymer-analogous etherification according to Mitsunobu

o .
"
P \[::LRWro\
O

2.5 g (4.05 mmol) of a stock solution of poly (2-hydroxy-
ethyl methacrylate) (21 wt.% in DMA) were diluted 7.5 ml of
dimethylacetamide (DMA) under argon. 2.32 g (8.8 mmol) of
triphenylphosphine and 1.44 g (8.1 mmol) of methyl 3-(4-
hydroxyphenyl)-acrylate were dissolved in the reaction batch at
room temperature while stirring. The solution was cooled to 0°C.
1.4 ml (8.8 mmol) of diethyl azodicarboxylate (DEAD) were added
dropwise within 4 hours. The reaction batch was left at 09C for a
further 15 minutes and then, after removal of the ice bath,
stirred at room temperature for 15 hours. The reaction mixture
was then added dropwise to about 900 ml of diethyi ether while
stirring vigourously. The separated polymer was filtered off and
dried at 600C in a water-jet vacuum. For purification, the
residue was dissolved in 10 ml of dichloromethane and again
precipitated in diethyl ether. This procedure was repeated until
monomer was no longer detectable by thin-layer chromatography.
Filtration and drying at 60°C in a vacuum gave 0.93 g of poly [1-
[2-[4-[(E)-2-methoxycarbonyl-vinyi]-phenoxy]-ethoxycarbonyl]-
1-methyl-ethylene] as a white powder with a glass stage at Tg =
880C and an absorption maximum of Inmax. (in CH2Cl2) = 296.6 nm
(e = 20610 I/mol cm).

The following polymers can be synthesized in an analogous
manner:

Poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene], Tg = 90 © C;
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repeating units of the general fornmula la, wherein n and n' signify 0 and
[err] and [err] as well as [err] and [err] and [err] are as above; and
rings B, B' each independently signif\g2henyl ene which is unsubstituted or
optional ly 'substituted with fluorine, chlorine, cyano, alkyl or alkoxy,

pyri di ne- 2, 5- di yolyp§ rR-d4~E(B)-2-athoxyearbanyirenyhlphenoxylt: [err]  each
i ndependent lgthoxytdrbonyd]~bmethydlethylénecco-1G028hydrox§-OC-; m i each

i ndependent | gt kdx&@tdrbonyl-1-méthvi-ethyled@}ty 0; rings C, C each
I ndependent |y si’?r?i fy pl¥gnyl ene ich |9s ur:ll’subst ituted or optionally

substituted wt ues i : inn I 1,4- or 2,6-
_ Iﬂ/ f'i.-g-![a?- (E’)’- e rﬁbhyi-\/?ﬁyﬂ-ﬁﬁéﬂo%]- ’ ’
napht hyl ene’et%iorggcarb% A -gme't yl-et ylene-co-1-[2-hydroxy-

' ethoxycarbonyl]}-1-methyl-ethylene];

poly [1-[2-[3-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyi]-1-methyl-ethylene (4:1), Tg = 73 °C;

poly [1-[2-[6-methoxy-3-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl}-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-{(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene], Tq = 84 °C;

poly [1-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-butoxycarbonyl]-1-methyl-ethylene], Tg = 60 °C;

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene-co-1-{2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-fluoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyi-ethylene-co-1-{2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methyl-
phenoxy]-methoxycarbonyl}-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[1,1-dimethyl-2-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl!]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl}-phenoxy]-ethoxycarbonyl]-1-methyl-
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D, D each independently signify a straight-chain or branched al kyl ene
group with 1 to 12 carbon atons; and w, [err] and [err] are nolar fractions
of the conbnoners with 0 < w< 1, 0 33<1 and0O<w2<0,5. One such conpound of
the fornmula | a can be prepared according to Exanple 3, nanely 15 poly

[1-] ﬁ I[ 4- g} Eth)demm-ml)xye[az-tiw(%m(olgy-gyhbxyhanb@nyl]-Qt-me@gdﬁé:thyibheij

- met hyl - et - . - 2- -

pr opoxycar b@%pew’(;%]_ Eﬁgn‘g{y] - et hoxycarbonyl]- 1 -nethyl-

et hyl ene-co-1-[ 2- hydr oxy- et hoxycarbonyl]-1 -nethyl -et hyl ene (Exanple 3).

Further prefer rl@@ll}’cdﬂo[éniﬁ"[és rormethoxyearbosyhyiayll-pbenexying structures

which are ugtibxyCafsonyac1chRthsi<ethylene-co-1-[2-[4-](E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyi]-1-methyl-
ethylene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-ethylene]
(11:4:3), Tg =94 °C;

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
butoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-(2-
methyl-butoxy)-carbonyl-vinyl]}-phenoxy]-ethoxycarbonyl]-
1-methyl-ethylene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-
ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
octyloxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene-co-1-[2-hydroxy-ethoxycarbonyl}-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyi-ethylene-co-1-[2-[4-[(E)-2-
dodecyloxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl}-1-methyl-
ethylene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methyl-
phenoxy]l-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]}-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl!]-1-methyi-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene];
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consi st of conpounds of the formula | b, [err]
| b wherein [err] A B, C D Z J[err], ,mand n are as defined above: and w
and w 2 are molar fractions of the coRfnoners with 0 < we< 1 and 0 < [err] <

0,5. Preferred c r htj with.repeating,units of the
general formul BF)B’ @g@%ﬁ’%@%yiﬂh%ﬁ? yé?ﬁb%fgyd\éﬂyﬂkdﬂ‘rﬁﬂ}d? and ring
A signifi Gggg%%}' Japthaxycarhonytlilrmekhyrethylenescoy 1s[@st i t ut ed
with fluori hydrexymethexyearhanyldt kymethybetbyleneliri di ne- 2, 5- di yl ,
pyri m di ne- 2, 5-di ill , cycl ohexane-1 ,4-diyl; ring B signifies phenyl ene
whi ch i s unsubspotyt Et-[d-[4pf4-](E)+3-metoxycarsbmyitvinyl - phiemi]<hl ori ne,
cyano, al kykyelohkosyEbuit&kFEdrbdnyHB11/fthyl-ethylene-co-1-[2-
hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[5-[(E)-2-methoxycarbonyi-vinyl]-pyridin-2-
yl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-
hydroxy-ethoxycarbonyl}-1-methyl-ethylene];

. pply [1-[2-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
pyrimidin-5-yloxy]-ethoxycarbony!]-1-methyl-ethylene-co-1-[2-
hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[6-[(E)-2-methoxycarbonyi-vinyl]-naphthalen-2-
yloxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-naphthalen-1-
yloxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[8-[4-[(E)-2-methoxycarbonyl-vinyl}-naphthalen-1-
yloxy]-octyloxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene]

X le 4:

Poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyi-
vinyl]-phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-
methyl-ethylene]

o]

YON\/\’O
p Qro o~

2.5 g (5 mmol) of 2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenyl 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate
and 8.2 mg (0.05 mmol) of 2,2'-azo-bis-isobutyronitrile were
dissolved in 10 ml of tetrahydrofuran (THF). The solution was
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16 al koxy, pyridine-2,5-diyl, pyrimdine-2,5-diyl, 1,4- or 2, 6-naphthylene
or cycl ohexane-1,4-diyl; [err] each independently signify a single
coval ent bond, [[err] -0-, [err] [err] r -0-0C; E] eeach .
In endent | |e enyl en
ungﬁgst i tut %u%!#&g\ﬁ 'an%% L#&@%ﬂg?gﬁ%gﬂh 3&9 Y‘kﬁﬁ'l ogﬂhﬁe cyano,
al kyl or al K&4§" rﬂerﬂ ion. vesseliwas sealediaie-tight’ and heated VCUranyI ene
or 1,4- or 255°ﬁ:apwrwn 24ehotrs the vesseli was<o é}aedanﬁl@solutlon&vﬂgl fies a
strai ght - Chadllht%ﬂ Wi gadl @! THFPRAd% rb'bw‘i é%0%9.63" 6PR ﬁ%HHEa
preferably 1€e E F?ﬁl Wlfile gFﬁrH duid%gq?é F[ sr.g ring
at ons mhlch I's, opl1 oha X b }
polymer was fi tered of and dried at 5 C in a water—;et
vacuum For further purification, the polymer was dissolved in
about 25 ml of dichloromethane and again precipitated in 1.75 | of
methanol. This procedure was repeated until monomer was no
longer detectable by thin-layer chromatography. Filtration and
drying at 500C in a water-jet vacuum gave 2.14 g of poly [1-[6-
[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene] with a
molecular weight My, of 769 000 (gelpermeations-
chromatography: THF, 35 °C, polystyrolstandard),with a glass
stage at Tg = 749C and an absorption maximum of Amax. (in
CH2Cl2) = 277.0 nm (e = 31575 I/mol cm).

The 2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-
[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate used as the
starting material was prepared according to the following
procedure

4-(6-Hydroxy-hexyloxy)-benzoic acid

HOWO\(Q

CH

229.2 g (1.66 mol) of p-hydroxy-benzoic acid were
dissolved in 600 ml of methanol and treated at 00C within 10
minutes with a solution of 151 g (3.77 mol) of NaOH in 480 ml of
H20. 271.2 g (1.99 mol) of 6-chioro-hexanol were slowly added
dropwise to this solution. Finally, 0.75 g of potassium iodide was
added and the batch was boiled under reflux for 60 hours. For the
working up, the yellow solution was poured into 3 | of H20 and
treated with 10% HCI (about 600 ml) until a pH value of 1 had
been achieved. The milky suspension was filtered over a large
suction filter. The residue was sucked dry and recrystallized
twice from about 1.5 | of ethanol. This gave 229.6 g of 4-(6-
hydroxy-hexyloxy)-benzoic acid as a fine white powder; m.p. 136-
1410C.

4-[6-(2-Methyl- acryloyloxy) hexyloxy] benzoic acid

i




especially wwth nethyl or nethoxy; and w and w2 are nolar fractions of the
conmononers with 0 <w< 1 and 0 < [er%kh<0,5. Especially preferred are
copol ymer conpositions with repeating its of the general fornula |b,
wherein n signifies 0 and [err] and [err] are as defined above; and ring B
signifies phenylene which is unsubstituted or optionally Ssubstituted with

fluorine, chlorine, cyano, aIkyI or al koxy, _pyridine-2,5-diyl,
pyri m di ne-2, 5-diyl or cycloggyéhef}vﬂklﬂhyp, rr] signifies a single
coval ent bond, -CO-O or -0- ;. m si gn O or 1; n
signifies O0; ring C signifies phenylene.which ij%,unsubstituted or
optionally substituted with fluorine, chlorine, cyano, alkyl or al koxy or
1,4- or 2,6-naphthyl ene;
71.5 g (0.3 mol) of 4-(6-hydroxy-hexyloxy)-benzoic acid and

101.5 g (1.18 mol) of methacrylic acid were dissolved in 950 mi

of chloroform. After the addition of 7.2 g (0.07 mol) of

hydroquinone and 7.2 g (0.04 mol) of p-toluenesulphonic acid the

batch was boiled under reflux on a water separator for 48 hours.

The clear brown solution was subsequently evaporated, the

residue was taken up in 1.5 | of diethyl ether, filtered and shaken

five time with 300 ml of H20 each time. The organic phase was

dried over Na2S04, evaporated and the residue was recrystallized
twice from methanol. After drying at 400C in a water-jet
vacuum 47.33 g of 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-
benzoic acid remained behind as a white powder; m.p. 83°C.

Methyl 4-hydroxy-3-methoxy-cinnamate

o/

HO
O

o)

The preparation was effected analogously to Example 1
from 25 g (0.129 mol) of 4-hydroxy-3-methoxy-cinnamic acid and
180 ml of methanol with concentrated sulphuric acid as the
catalyst. For purification, it was chromatographed on silica gel
with dichloromethane/diethyl ether (19:1). This gave 21.78 g of
methyl 4-hydroxy-3-methoxy-cinnamate as a pale yellow oil.

2-Methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-
[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate

o

\n)LONWO
O o
o
O

o
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Z signifies -0- and D signifies a straight-chain or branched
al kyl ene group with 1 to 12 carbon atw. and 17 w and [err] are nol ar
fractions of the conpbnonmers with 0 < <1land 0 <[err] < 0,5. One such

referred conpou Wi u e f | i
Bol ymer chemms)t r;y' g@s@#ébﬁﬁﬁ néfE%é @'ﬁéﬁ%@wﬁaﬁre u-sual "
- [ 6- [ 4- [ 4- [ (rexyo ggmeaﬁgowyrevtrﬁgp:? wit| ml of thionyl chloride
phenoxycar band B- dispe of | DMExand theambctuye lwds heated! to &08C foeco-1 -
[éé eE Zyl( geXBH &,Cajg?vﬁh éswi{??ﬁ &gflgd‘gcgléwgiza (C:@éfﬁﬁlét%li)r'enMé’d[ 1
Chanfvvenr 7N €T+ J uently in a high vacuum.
phenoxycarb eﬁ)zz idua ﬁﬂc toride’ Wis %Eiét 'ﬁp'iﬁeﬁwlrﬁl of dichloro-
methane and slowly added dropwise at 0OC to a solution of 5.25 g
(0.025 mol) of methyl 4-hydroxy-3-methoxy-cinnamate and 4.25
mi of triethylamine in 25 ml of THF. The batch was stirred at
room temperature overnight, filtered and the filtrate was
evaporated to dryness. The residue was purified by column
chromatography on silica gel with dichloromethane/diethyl ether
(19:1) and subsequently by recrystallization from ethanol/THF.
6.31 g of 2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-pheny! 4-
[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate were isolated as a
white powder; m.p. 92-940C.

The following polymers can be synthesized in an analogous
manner:

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene], Phase effect (©C): G 64 LC1 135 LC2 164 |;

poly [1-[6-[4-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene]
Tg = 64 9C;

poly [1-[6-[4-[2-propoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[2-butoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxyl-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[2-methyl-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene];

poly [1-[4-[4-[2-methyi-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-butyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene],
Tg = 119°C; — —
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et hyl ene-co-i -ethoxycarbonyl -1-net hyl -ethyl ene] (Exanple 7); poly [1
-[6-[4-[ 2- met hoxy-4-[ (E)-2-net hoxycaggonyl -vinyl]-

phenoxycar bonyl ] - phenoxy] - hexyl oxycar hnlyl ] f ith hy: - st hy::)ene;n(;o- 1
-[2-ethylh I - € sAhT v
cgrrpgsi %/i oﬁ)s(ym? ﬁsﬁgrﬁ'@éﬁ%‘i%ﬁﬂ‘%ﬁ’ﬁﬁgﬁs% @Sﬁ%m?}%ﬂ%i’m Il’ns of
formul a | cPhenexyegrbenylnpbenoxylipriopaxyecarbomylhil-methyitethydene})

formula 1c, TQ 4 qoghecein [err] [err] A B, C D Z [err] [err], mand n as
well as [errf, A, B>, C, D, Z, [err] , mM and n' are as defined above;

and 18 w andpbpy 11 4R ZURthbhGEiL P4 (B -3 1R ERORPERABS Ay Uiy 1]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methyl-4-[4-[(E)-2-methoxycarbonyl-vinyl}-
phenoxycarbonyl}-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[2-methyl-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenyl]-phenoxy]-hexyloxycarbonyl}-1-
methyl-ethylene];

poly [1-[6-[4-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbony(]-cyclohexyl]-cyclohexyloxy]-
hexyloxycarbonyl]-1-methyl-ethylene].

Exampie 5:

Poly [oxy-1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-butyl]-1-methyl-silylene]

o o)
A‘. ) 0
-4 ‘O“O.@_rg_
S

p

0.5 g (1.4 mmol) of 4-[(E)-2-methoxycarbonyi-vinyl]-phenyl
4-(but-3-enyloxy)-benzoate and 0.071 g of poly(methylhydrogen-
siloxane) were dissolved in 3 mi of toluene. The solution was
flushed for 10 minutes with a weak stream of nitrogen through a
septum on the reaction vessel. Subsequently, 8 pl of a platinum-
divinyltetramethyldisiloxane complex solution were sprayed in to
the reaction mixture at room temperature while stirring. The
batch was stirred at 550C for 24 hours. Then, the polymer
solution was added dropwise to 400 ml of ice-cooled n-hexane
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O <w<land O <w <1. Preferred are copol ymer conpositions with repeating
units of the general formula 1c, whergin [err] and [err] as well as [err]
and [err] are as defined above; and ri#¥gs A, A each independently signify

h I b substltute th.fluorine,
Ehl o i ne, WQ% s}f"*g\? *Q{;kéfﬁ} 8@% fOBmd: g5 W, aﬂ'czd,s iyl
cycl ohexane dissdlved BPH wene rﬁflﬁa&ﬁ@@ﬁﬂta} i thi4Q0 pnkefi ene
which is unMﬂlaant edhis puspceduee \was nepeated dwice: hAftemdrylmg nhlaorl ne,
gygno ﬁlt Ey:hlglh vaduury, thwrgaiﬁewe 12559 beybo onynph[n;e[ %%@;qulytu 8;1 Tty
napnht nyirg@eh@&xy € @i‘i‘\%
a single CO\Fr?é yl-iél ylenef as' lte Eow&er wit t e phase ‘éffect (OC): G
35S194.1.

The 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-(but-3-
enyloxy)-benzoate used as the starting material was prepared
according to the following procedure:

4-(But-3-enyloxy)-benzoic acid
D O

69.1 g (0.5 mol) of p-hydroxybenzoic acid were dissolved in
400 ml of ethanol and treated with a solution of 56.1 g (1 mol) of
KOH in 250 ml of water. The reaction batch was heated under
reflux. While so doing 74.26 g (0.55 mol) of 4-bromo-1-butene
were slowly added dropwise. After 5 hours the ethano!l was
removed on a rotary evaporator. The aqueous phase was brought
to a pH value of 10 with NaOH and extracted repeatedly with
diethyl ether. The aqueous phase was poured into a mixture of 46
mi of concentrated HCl and 500 ml! of ice-water. The separated
acid was filtered off, washed with a small amount of water and

recrystallized from methanol/water (2:1). After drying at 60°C
in 2 water-jet vacuum 40 g of 4-(but-3-enyloxy)-benzoic acid

remained behind as a white powder; phase succession (°C): C 120
N 1411

4-[(E)-2-Methoxycarbonyi-vinyl]-phenyl 4-(but-3-
enyloxy)-benzoate

=\_,°‘@“’:Of"§_

- 8.7 g (0.045 mol) of 4-(but-3-enyloxy)-benzoic acid were
treated with 76 ml of thionyl chloride and 2 drops of DMF and
boiled under reflux for 3.5 hours. The excess thionyl chloride was
completely removed firstly in a water-jet vacuum and subse-
quently in a high vacuum. _The resndual acnd chloride was taken up
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m n, m, n' each independently signify 0 or 1; rings C, C each
I ndependently signify phenyl ene which,hs unsubstituted or optionally
substituted with fluorine, chlorine, é?ano, al kyl or al koxy, or

o i 3 A o RO

preferably acryate (Examplead prand6 mbkof tsigthylaming ind®imhof to 6 ring
at onms whi chdichloromethahg. sThet batdtedvas shirréd vt poorl kemperatorsi ally with
met hyl - or navampéa;anorhé té PrekigitatdGhathd TeALtONS nfiktlfe veagronomer s
wth 0 < w giskoféd by the' dddition of dichloromethane. The organic phase
was washed repeatedly with water, dried over Na2S04 and
evaporated to dryness. For purification, the residue was
chromatographed on silica gel with dichloromethane and
subsequently recrystallized from ethanol. 12.65 g of 4-[(E)-2-
methoxycarbonyl-vinyl]-pheny! 4-(but-3-enyloxy)-benzoate were

isolated as a white powder; phase succession (°C): C 103 N138 |

The following polymers can be synthesized in an analogous
manner:

Poly [oxy-4-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenoxy]-butyl]-1-methyl-silylene]; Tq =
47°C;

poly [oxy-4-[4-[2-fuoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-butyl]-1-methyl-silylene];

poly [oxy-6-[4-[2-methyl-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy}-hexyl}-1-methyl-silylenel;

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-butyl}-1-methyl-silylene]; _

poly [oxy-6-[6-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
cyclohexyloxy]-hexyl]-1-methyl-silylene];

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-butyl]-methyl-silylene-co-oxy-4-[4-[4-[(E)-
2-hexyloxycarbonyl-vinyl}-phenoxycarbonyl]-phenoxy]-butyl]-
methyl-silylene];

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-butyl}-methyl-silylene-co-oxy-6-[{4-[4-[(E)-
2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-phenoxyl-hexyl]-
methyi-silylene];

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-butyl]-methyl-silylene-co-dimethyl-oxy-
silylene;
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19 Especially preferred are copol yner corrpositions Wi th repeating units of
the general formula Ic, wherein n and signify 0 and M and [err] as well
as [err] and [err] are as defl ned abov and ri ngs B, B each independently

Si gnlr:‘% phényl enepé\@ (E)uzi‘iln@fh hy ptHétrﬁfky’M th
]Icolyrlom d?ne- §Bcﬁ§” g;a& k@q ﬁ'HtW1 b L‘ %% I nEI(?FF)endent Iy
signify a si rog Qi)’] H@M]

i ndependent | pédhylrsily l@fblccl' lmet:hy-oxygsﬁy kenglrings C, C each
I ndependently signify phenyl ene which is unsubstituted or optionally

substituted with fluorine, Examplg 6

Poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-
biphenyl-4-yl}-cyclohexyl]-propoxycarbonyl]-1-methyl-
ethylene]

TC
Yo

The polymerization of 3-[4-[4'-[(E)-2-methoxycarbonyl-
vinyl]-biphenyl-4-yi]-cyclohexyl]-propyl trans-2-methyl-
acrylate to poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyi-vinyl]-
biphenyl-4-yl]-cyclohexyl]-propoxycarbonyl]-1-methyl-ethylene]
was effected analogously to Example 1. The polymer has the
following phase succession (OC): G 156 C 208 |

The 3-[4-[4'-[(E)-2-methoxycarbonyi-vinyl]-biphenyl-4-yl]-
cyclohexyl]-propyl trans-2-methyl-acrylate used as the starting
material was prepared according to the following procedure:

trans-4'-[4-(3-Hydroxy-propyl)-cyclohexyl]-biphenyl-4-
carbonitril

o~ O~

A solution of 12 g of trans-4'-[4-(3-oxo-propyl)-cyclohexyl]-
biphenyl-4-carbonitrile (preparation: Mol. Cryst. Liq. Cryst. 1985,
Vol. 131, 327) in 100 ml methanol/ether (9:1) was added
dropwise at 0OC within 5 minutes to a suspension of 1.39 g of
sodium borohydride in 30 ml of methanol/ether (9:1). After

45 minutes a further 1 g of sodium borohydride was added. After
a further hour the reaction was interrupted and the mixture was
partitioned between methylene chloride and 1N hydrochloric acid.
Thereupon, the organic phase was washed several times with
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chlorine, cyano, alkyl or alkoxy or 1,4- or 2,6- naphthylene; Z Z
signifly -O and D, D each i ndepe ntly signify a straight-chain or
branched al kyl ene group with 1 to 12 c bon atoms and w and Wl are nol ar

fractions Ofw*a*esrcamaos@éf bbheSi V‘élﬂpi\a fﬁtéreveﬂ andl evapBratid.
I[Orle[gr{i [ 2o by éjf et SkeYcRfdride gave 11.5
vi nyl ] - pheno8y % $1 &XM'BWBX )b@)ﬁ‘}lqhei!()(”rﬁ'ﬁpﬂnywl ene-co- 1

-[2-[4-] 2- rreca[bqnltriQEaszyeHOWMyc - vinyl] -phenoxyca
rbonyl ] - phenoxy] -ethoxyca rbonyl]-1 -methyl- ethylene] ( Exanple 9).

or et orred ar S oA LA Y "‘?’E’%&fﬁ“ﬁ%‘m&' FEBighenyl4;
|

preferred are honopol ynmer conposi

v~ OO0~

38.5 ml of a diisobutyl aluminium hydride solution (20% in

toluene) was added dropwise at 00C within 10 minutes to a
suspension of 11.5 g of trans-4'-[4-(3-hydroxy-propyl)-cycio-
hexyl]-biphenyl-4-carbonitrile in 150 ml of toluene. Then, the
reaction mixture was warmed slowly to room temperature and
left to react for a further 3.5 hours. Subsequently, 1N hydro-
chloric acid was slowly added dropwise, the reaction mixture
was stirred for 1 hour and thereupon partitioned between water
and methylene chloride. Thereafter, the organic phase was
washed repeatedly with water, dried over magnesium sulphate,
filtered and evaporated. Crystallization from ethyl acetate/
methylene chloride gave 9.9 g of trans-4'-[4-(3-hydroxy-propyl)-
cyclohexyl]-biphenyl-4-carboxaldehyde as pale yellow crystals.

trans-4'-[4-[3-(2-Methyl-acryloyloxy)-propyl]l-
cyclohexyl]-biphenyl-4-carboxaldehyde

_(2'%_/0-@—@“:

Firstly 9.4 ml of triethylamine and then 2.63 ml of methane-

sulphonyl chloride were added dropwise at -259C to a solution of
2.9 ml of methacrylic acid in 30 mi of tetrahydrofuran. There-
after, the mixture was stirred at -2590C for 1 hour and then a
solution of 9.9 g of trans-4'-[4-(3-hydroxy-propyl)-cyclohexyl]}-
biphenyl-4-carboxaldehyde and 1.1 g of 4-dimethylamino-pyridine
in 50 mi of tetrahydrofuran was added dropwise. Thereafter, the

mixture was left to react at 09C for 2.5 hours and then at room
temperature for 18 hours. Thereupon, the reaction mixture was
filtered over Celite, the filtrate was partitioned between ether
and water, the ether phase was dried over magnesium sulphate

and evaporated. This gave 11.5 g of crude trans-4'-[4-[3-(2-
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20 Concerning the honopol ynmers conpositions with repeating units of the
general fornmula | are preferred, [errl‘ O wherein [err] [err] A B, C D Z
YI, y2, mand n are as defined above. éne such preferred honopol yner is

I 1-[ 3- [\ 4. = A | 2V - = A-
] e RO PRty
Especial ly ﬁ dna$/ I%,dR5 | ymer conpositions with repeating units of
the general fornula 1, wherein [err] and [errl] are as defined as above; and

ring A sigBr{de{4Iné{E)e2=-Mathioxycanbonyl-vinyd] ebipheimylaid-yl]-
substituted with fe¢yolahexyl}-propyl ctrans-24methyl-acrylate

OO

27.6 ml of a 1.6N butyl lithium solution were added

dropwise at 00C within 10 minutes to a solution of 6.4 ml of
trimethylphosphonacetate in 50 mi of dry tetrahydrofuran. The

mixture was stirred at 00C for 1.5 hours and thereafter a solution
of 11.5 g of crude trans-4'-[4-[3-(2-methyl-acryloyloxy)-propyl]-
cyclohexyl]-biphenyl-4-carboxaldehyde in 50 ml of dry tetra-
hydrofuran was added dropwise at the same temperature within

5 minutes. Subsequently, the mixture was warmed slowly to
room temperature and left to react for 15 hours. The reaction
mixture was then partitioned between methylene chloride and TN
hydrochloric acid, the organic phase was washed with saturated
sodium bicarbonate solution and water, dried over magnesium
sulphate and evaporated. Chromatography on silica gel with ethyl
acetate/hexane (1:9) and subsequent repeated recrystallization
from hexane/ethyl acetate gave 0.71 g of 3-[4-[4'-[(E)-2-
methoxycarbonyl-vinyl]-biphenyl-4-yl]}-cyclohexyl]-propyl trans-
2-methyl-acrylate as colourless crystals.

Example 7:
Poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-

ethylene-co-1-[2-ethylhexyloxycarbonyl]-1-methyli-
ethylene]
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al koxy, pyridine-2,5-diyl, pyrimdine-2,5-diyl, cyclohexane-1 ,4-diyl; ring
B signifies phenylene which is unsug_g Ituted or optionally substituted
with fluorine, chlorine, cyano, alkyl or al koxy, pyridine-2,5-diyl,
pyrimdine-2,5-diyl, 1,4-_pr 2, 6-naphthylene or cyclohexane-1,4-diyl; [err]

each independently signify @ single covalent bond, [err] -0-, [err] [err]
or -OCC-; m n each i Anfy O or 1, ring C signifies
phenyl ene which is unsubstfituted or opti@jl\%csubstitut ed with fluorine,
chlorine, cyano, alkyl or awkoxy, or pyri fie- 2, 5-diyl,
pyridine-2,5-diyl, 2,5- fytanylene or 1,4- or©@ - napht hyl ene; 21 Z
signifies -O and i m{o\

0.43 g (0.91 mmol) of [(E)-2-methoxycarbonyl-vinyl]-phenyl
4-[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate 0.01 g
(0.05 mmol) of 2-ethylhexyl methacrylate (Fluka 64072) and
1.6 mg (0.0095 mmol) of 2,2'-azo-bis-isobutyronitrile were
dissolved in 1.9 ml of tetrahydrofuran (THF). The solution was
flushed with a weak stream of argon for 30 minutes.
Subsequently, the reaction vessel was sealed air-tight and heated
to 550C. After 15 hours the vessel was opened, the solution was
diluted with 2 ml of THF and added dropwise to 0.9 1 of diethyl
ether at room temperature while stirring vigorously. The
separated polymer was filtered off and dried at 50°C in a water-
jet vacuum. For further purification, the polymer was dissolved
in about 5 ml of dichloromethane and again precipitated in 0.9 |
of diethyl ether. This procedure was repeated until monomer was
no longer detected by thin-layer chromatography. Filtration and
drying at 50°C in a water-jet vacuum gave 0.385 g of poly [1-[6-
[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyi]-phenoxyl-
hexyloxycarbonyl]}-1-methyl-ethylene-co-1-[2-ethylhexyioxy-
carbonyl]-1-methyl-ethylene] (18:1) with the phase sequence (°C):
G 42S 2051

The [(E)-2-methoxycarbonyl-vinyl]-phenyl 4-[6-(2-methyl-
acryloyloxy)hexyloxy]-benzoate was prepared analogously to 2-
methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-[6-(2-
methyl-acryloyloxy)-hexyloxyl-benzoate (Example 4).

The following polymers can be synthesized in an analogous
manner:

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
-carbonyl]-phenoxy]-hexyloxycarbonyl}-1-methyl-ethylene-co-1-
[2-ethylhexyloxycarbonyl]-1-methyl-ethylene] (9:1), phase
sequence (°C): G 41 LC 200 |;

I
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D signifies a straight-chain or branched al kyl ene group with 1 to 20
carbon atons, preferably 1 to 12 carb atons or a cycloal kyl residue with
5to 6 ring atoms which is optlonally ubstituted with al kyl or al koxy,

especially with -

holromplol yn%rwcoggﬁ gg oX 651’?&1 lp%ﬁﬁh@%&ﬁa 1,
wherein n si | igi&% s;?;%%% ¥ﬁ$:§£ ove;, and ring B
signifies pf[ 91’@% ssubstituted with

fluorine, chlorine, c ano, alkyl or alkoxy py rldlne 2
pyri m di ne-2, 5- gojy bt -[3-{Hok4xl{8)-2-methpyycarbeny |‘mel]‘sﬁ |$¥)é's a single
coval ent b0mhrboﬁ@lpprwne)@pﬁropwycarboayg]ﬂf-mthyleethylene-co-1-
signifies Os[ng@g fbﬂ?tﬁrbﬁnﬂﬂ%)ﬂéﬁe%' ch is unsubstituted or

u ute

optionally Stl h fluorine, chlofline, cyano, al kyl or
poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl}-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-
hexyloxycarbonyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbony!]-1-methyi-ethylene-co-1-
methoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
ethoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
propoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
butyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl!]-1-methyl-ethylene-co-1-
pentyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl}-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyi]-1-methyi-ethylene-co-1-
hexyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
octyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
dodecyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
octadecyloxycarbonyl— -methyl-ethylene];
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al koxy or 1,4- or 2,6-naphthylene; Z signifies -O and D
signifies a strai ght chain or branche IkyI ene group with 1 to 12 carbon
atons. One such qU|te espeC| aIIy prefe ed honopol yners are poly

1-[4-[(BE)-2-nme I thyl ene
ENCHIES ol EPBQW-VlHyITE;Sl@é(ﬁoEy yiene]
phenyl am no ?rk? F e;L hytp%ﬂiy!ene'co 1-
[1-[2-[4-[ (@ )dowpms 9Ba'||'b etby

et hoxycar bonyl ] -1 - met hyl - eth Iene Exanpl es 2 and

[ 1-[6-[ 4- [ 2- net lpoly- ﬂl['[@[42 é(dmembog(ycarhgnyl—vmylﬁ) -phenoxy-
phenoxycar bwbbmﬂ}*pheﬁeky]eﬁmﬂonybambhyﬂ] 1rmidtHylad thylenelcoExampl e
4); 22 phenyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-ethylene-co-1-
methoxycarbonyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
butyloxycarbonyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl!]-1-methyl-ethylene-co-1-
cyano-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-methoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-ethoxycarbonyl-1-methyl-ethylene] (19:1), Tg =
76°C;

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl}-1-methyl-
ethylene-co-1-propoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-[2-methyl-propoxycarbonyl]-1-methyi-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyli]-1-methyl-
ethylene-co-1-butyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]}-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyi]-1-methyl-
ethylene-co-1-pentyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxy]-hexyloxycarbonyi]-1-methyl-
ethylene-co-1-hexyloxycarbonyl-1-methyl-ethylene];
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poly [1-[6-[4-[4-[(E)-2-nmethoxycarbonyl -vinyl]-
phenoxycar bonyl ] - phenoxy] - hexyl oxycarponyl] -1 -nethyl-ethyl ene] (Exanple
4); poly [oxy-[4-[4-[4-[(E)-2-nethoxyCarbonyl -vinyl]-phenoxy-

car bony! |- phengpl .y bLr At uthe sy o0 (PR théxyealidny-vinyil-
£/I10£<§cc[a§ EZ) ﬁﬁ%%’%&%&{%ﬁ%ﬁ%@i 9%?%%']- [ Yot formula |
are charact@thylepes¢ondr XYRXYCa I-¥nmn wthylenelhe

product i on (@01 )pEglnddACt 0 a person skilled in the art. The pol ymers of
formula | can be prepared in principal according to two different

processes. |n goolyt i[dr[6e] 4+{@-thethoxyd [ (E)iZ-methoxycarborylavinydl
mononer st heRengxyearbé REhBkYilexyfloRYCEFEHN uahog-@tﬁgq.eactlon of

. ; l].pg :
reactive ci d@y rs. For the direct
pol ymer i zatweﬁﬁgeéﬁ%ﬁélt %ﬁﬁ\gﬁ oﬁiﬁ@%r Slrl]'a tﬁ%ﬁgﬁ y prepared _
separatel y fromafe (196! 43-RORSRFIE-T (e E-rheERBY) irisdny RGing] Y = s 1 ©
ghenoxycarbonyl]-phenoxy]-hexyloxyca rbonyl]-1-methyl-
ethylene-co-1-dodecyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-octadecyloxycarbonyl-1-methyl-ethylenel];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-allyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-phenoxyethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-[2-phenylethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyll-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-phenyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-cyano-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl}-
1-methyl-ethylene-co-1-phenyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-methoxycarbonyl-1-methyl-ethylenel;

poly [1-[4-[(E)-2-methoxycarbonyi-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-propoxycarbonyl-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-hexyloxycarbonyl-1-methyl-ethylene};
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effected in a manner known per se under the influence of UV radiation or
heat or by the action of radical or |o | c catal ysts. Potassium
peroxodlsulphate di benzoyl per oxi de, ob|5|sobutyro- nltrlle or

L S e

pol yneri zed mntbyl-etthylﬁne spensi on, erul sion or substance. I n the second

process a polyner of formula | can also be produced in a pol yner-anal ogous
reaction from a polg- [1 a[ 24« [ (Er2-methoxygarbenyindnyllsphenpky]-

functi onal i zeghmtyd@Bonylgi U-seithydid tiryleergokhebatplodgamrbomueh-as, for

exanpl e, est -'e%ﬁ drans-ésterification, amdation or the
et herlflcatlrﬁélta e su abi]é for pol yner-anal ogous reactlons The

L o Rl e s g
condi ti ons cﬁ ePEsfOr ’9’&%{3\% adeous
here. Thus, meghybethyteneln be carried

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
butyloxycarbonyl]-1-methyl-ethylene-co-1-methoxycarbonyl-1-
methyl-ethylene];

poly [1-[6-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
hexyloxycarbony!]-1-methyl-ethylene-co-1-hexyloxycarbonyl-1-
methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-butyloxy-
carbonyl-1-methyl-ethylene];

poly [1-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-butyloxycarbonyl]-1-methyi-ethylene-co-1-pentyloxy-
carbony!-1-methyl-ethylene].

Example 8:

Poly [1-[2-[(E)-2-methoxycarbonyl-vinyl]-naphthalen-6-
yloxycarbonyl]-1-methyl-ethylene]

0.9 g (3.04 mmol) of (E)-2-(2-methoxycarbonyl-vinyl)-
naphthalin-6-yl 2-methyl-acrylate and 3.7 mg (0.02 mmol) of
2,2'-azo-bis-isobutyronitrile were dissolved in 4.5 ml of
tetrahydrofuran (THF). The solution was flushed with a weak
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out, for exanple, in that all hydroxy groups are reacted 23
(homopol yner) or in that after the regﬁtion hydr oxy groups are still free
on the polymer, which can then be furtMer functionalized in a further

pol ymer - ana ' js an S n t hesi zed.
An al t ernat %@%Q"Eﬁséfgfﬂ’ﬁﬁ _83 qm'ﬁgFgg'uc$P§§8§+'¥@§ébl ﬁ%e'ré&atzaé rding to
this procesvessapwasesealednairriightiand beatedta &Q°Ci rhtiercd hours the
derivativesyedbs _a%“épbﬁeﬂc'tﬁ %ﬁtﬂﬁff W dfluted™with 2! Infl ®¥aT HPb+ﬁd°r can
be obtai ned gccor I n o net hods™ kno nthe liTterature such as, for
exanpl e, t h@ddRde ise tealt| &f met HBol/\iaﬁtﬂQPmemGﬁan@nﬂ\@ﬁ rcially
avgl ! ?,bl e ?bﬁfﬁugeeigvrohfswn Wh@%&pﬁm‘gﬂtedd glyi’neh Was mleéfédi%ffbundr gvi ous
reducti on (o) pondi n al ge e € Cl npam £ esters r am daes can
t hen be preagpggafr%%géﬂg gi\fﬂ(@%- a Pﬁ?uégl%r BPH‘S’C? 107, ot PAUMER i cat i on

was dissolved in about 6 ml of THF and again precipitated in 1 |

of methanol. This procedure was repeated until monomer was no

longer detectable by thin-layer chromatography. Filtration and

drying at 40°C in a vacuum gave 0.15 g of poly [1-[2-[(E)-2-

methoxycarbonyl-vinyl]-naphthalen-6-yloxycarbonyl]-1-methyl-

ethylene with a molecular weight My of 624 000

(gelpermeations-chromatography: THF, 35 °C, polystyrol-

standard) and with absorption maxima at Amax.(CHCI3) =

261.9 nm; 270.9 nm and 303.7 nm.

The (E)-2-(2-methoxycarbonyl-vinyl)-naphthalen-6-yl 2-
methyl-acrylate used as the starting material was prepared
according to the following procedure.

Methyl (E)-3-(6-hydroxy-naphthalen-2-yl)-acrylate

@O N o’

HO

5 g (22.4 mmol) of 6-bromo-2-naphthol, 6 ml (67.2 mmot)
of methyl acrylate, 100 mg (0.45 mmol) of palladium acetate and
25 ml of triethylamine were placed in a flask gassed with
nitrogen. After the addition of 545 mg (1.79 mmol) of tri-(o-
tolyl)-phosphine. the reaction mixture was boiled under reflux
overnight. After 15 hours the reaction was interrupted and the
mixture was partitioned between ethyl acetate and water. The
organic phase was back-washed three times with water and the
aqueous phases were each individually .back-washed twice with
ethyl acetate. The combined organic phases were dried over
magnesium sulphate, filtered over Celite and evaporated
completely in a vacuum. Chromatography on silica gel with
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procedures. After application of the polyner layer to a carrier the
cinnamc acid units of general formula I can be dinerized by irradiation
with linear polarized light. By the sp ally selective irradiation of the

now be di r ect é@%{#&bﬁ‘“ﬁgsﬁﬁﬁ{@néeﬂ%&% Gént RcRIGaledhigh’ #onf oo
di meri zat i on ethyLiacetate gaveno8ocgi ofi wethyl (Ep3-(6+kydraxy-napbthalen-
regi ons whiclp_ ?gd Ca,y f% selectively by area, a solution of the pol yner

mat eri al obt al r exanple, firstly be produced and can be spun in
a spin-coating apparatus on to a carrier which is optionally coated with an

el ectrode (e.g. (F_a)-eze(%-!nbattrmwemﬁomthngnl)mnaphmw-m-(sIﬂ sgch that

honogeneous | ayers of 05-50 [erg e r t. Subsequently, the
regions to be oriented can be expd%ﬁnaﬁ'g ? lé%ﬁercury hi gh- pressure | anp,

a xenon lanp or a pulsed UV |aser using a polarizer and optionally a. mask
in order to formstructures. The duration of th exposure depends on the
out put of the individual |anps andocag?

0.89 g (3.9 mmol) of methyl (E)-3-(6-hydroxy-naphthalen-
2-yl)-acrylate, a spatula tip of BHT and 0.66 ml of triethylamine
were dissolved in 10 ml of THF. After cooling to 0°C a solution
of 0.39 ml (4.07 mmol) of methacryloyl chloride in 4 ml of THF
was added dropwise within 30 minutes. The white suspension
was stirred at 0°C for a further hour and then partitioned in ether
and water. The organic phase was back-washed twice with water
and the aqueous phases were back-washed twice with diethyl
ether. The combined organic phases were dried over magnesium
sulphate, filtered over Celite and evaporated completely in a
vacuum. The crude product was recrystallized from a mixture of
5 ml of hexane and 20 ml of toluene. This gave 0.92 g of white
(E)-2-(2-methoxycarbonyi-vinyl)-naphthalen-6-yl 2-methyl-
acrylate.
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few mnutes to several hours. The dinmerization can, however, also be
effected by irradiating the hom)geneous | ayer using filters which | et
through e.g. only the radiation whi ch3ls suitable for the cross-Iinki ng

reaction. The polyners in accordanciwl i hI t Ee i nvention are illustrated in
nore detail by the foll ow ng Exanpl Exanpl es hereinafter Tg
signifies the gl ass terPoerature [err] n| fies the nolar decadic

absor ption co®dlyci 4t &[édri-fmﬁl'w s[((E)rereﬂmxyﬁarbwnghu fies

h |1 - %ﬂ f -fh
tnerenattclr)cls|tc1$11asbalﬂi?l ﬂ%@gaéﬂ@ﬁf{)ﬁ?ﬁlgo% age Os’wéé by jeqnﬁn‘oer

of repeating methyi-eshylanereg-il ﬁ@xf'h“b‘r wei ght MV
bet ween 1 000 gl ﬁoQ?Qﬂ%n 1oy Ryl H@N‘BXVC%U‘R?I’]@H@Q@(%]Q 000

000, especially advan %t*sylé/apgon\sﬁr %%Ryl -ethylene]

rd
s s |

S 0

fLO/\/\/\IO
Sw O 0/

o)
i 0
o AN O~
o
[0 P °

w! o

hT‘—l o
A0

o]

0.224 g (0.45 mmol) of 2-methoxy-4-[(E)-2-methoxy-
carbonyl-vinyl]-phenyl 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-
benzoate, 0.198 g (0.45 mmol) of 2-methoxy-4-[(E)-2-methoxy-
carbonyl-vinyl]-phenyl 4-[2-(2-methyl-acryloyloxy)-ethoxy]-
benzoate and 1.5 mg (0.009 mmol) of 2,2'-azo-bis-isobutyro-
nitrile were dissolved in 1.8 ml of tetrahydrofuran (THF). The
solution was flushed with a weak stream of argon for
30 minutes. Subsequently, the reaction vessel was sealed air-
tight and heated to 55°C. After 6 hours the vessel was opened,
the solution was diluted with 2 ml of THF and added dropwise to
0.9 | of diethyl ether at room temperature while stirring
vigorously. The separated polymer was filtered off and dried at
40°C in a water-jet vacuum. For further purification, the polymer
was dissolved in about 5 ml of dichloromethane and again
precipitated in 0.9 | of diethyl ether. This procedure was
repeated until monomer was no longer detectable by thin-layer
chromatography. Filtration and drying at 40°C in a water-jet
vacuum gave 0.26 g of poly [1-[6-[4-[2-methoxy-4-[(E)-2-
methoxycarbonyl-vinyl]-phenoxycarbonyl]-phenoxy]-hexyloxy-
carbonyl]-1-methyl-ethylene-co-1 [2 [4_-[2~methoxy-4-[(E)-2-
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10 000 and 1 000 000, w, wl and w2 are nolar fractions of the conononers
wth O <w< 1 0 <Jerr] <1 and 0 <w2_< 0,5. Exanple 1 Poly |1

-[4-[ (E) - 2- met hoxycar bonyl - vi nyl ] - ph'-kzloxycar bonyl | -1 -net hyl - et hyl ene]
[err] O.S'gm%Z 03 nmo of 4- 3E-2-rret rlo - Vi ny! 2Nyl

2-met hyl - a FQ%Y&H&MN?&LV ! &%ﬁ"%&?ﬁ‘?@ﬁzméﬁw gT%thc@%Ut yronitrile
(Al BN) wer ecatbonyii}-demethyl-ethylere]t €111 withiraiglags: stage)at e sol ution
was f | ushedqyys iR AARA helisel, YU Ispg .y, the
reaction vg%%\g¢rh\/\r/gds\ﬁ§2§?§eécfr alr- iagﬁt an 'ﬁ’é@%g'dapormgg?ézr)r] C. After 24 hours
the vessel was opened, the solution was diluted with 4 m of THF and added

dropwi se to 800 -pheot_pd@(g-m _q%rgg)-gtm %W\ﬁnw-bﬁeﬂyi r4ing
vi gourously, The separate I wag filtered of f “an ri at 600Cin a
wat er - j et vﬁﬁzﬁamnq@tﬁwlfaﬁrw&qo ¥ 1‘?%’639?‘)5 08NS ;Fr%f F%észéw ssolved in 10
m of di chlgreafieiiyane] eE)d2aam thaxyewarborgtd-adnyt]-phemyl o#-f2 ety et her.
This prOCedrlf\re%h‘f"ii-%cryloyony)-ethoxy]-benzoate were prepared according

to the procedure described in Example 4.

The following polymers can be synthesized in an analogous
manner:

Poly [1-[3-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-propoxycarbonyl]-1-methyl-ethylene-
co-1-[2-[4-][2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[3-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]l-phenoxy]-propoxycarbonyl]-1-methyl-ethylene-
co-1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylenel;

poly [1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phénoxy]-ethoxycarbonyl]-1-methyi-ethylene-
co-1-[8-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-octyloxycarbonyl]-1-methyl-
ethylenel;

poly [1 -[6-[4-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
viny!]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxyl-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1.-methyl-
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repeated until nononmer was no | onger detected by thin-Ilayer chronatography.
Filtration and drying at 600Cin a va(r:h%%:m gave 0.37g of poly
[ 1-[4-[ (E) - 2- met hoxycar bonyl -vinyl ] -p oxy- carbonyl]-1-nethyl - et hyl ene]

i o W 1250 TR RN G BORLSHA
4-[ (E) - 2- rretpfmww banyl mhqnwhpmhaxmarbonyaeiyhetbyhe@hy@e];e
repLACEENT PR M Eﬁ E@ﬁ?{”ﬁ%ﬁ'g(ﬁ‘%@%@%@aﬁﬁﬁ%@ A
[err] O- enoxycarbonyl -pheno exyloxycarbonyl] met
thylene-co -1-[2-[4-[2-methoxy-4-[(E)-2-propoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene]; '
poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyli]-1-methyl-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-hexyloxycarbonyl-
vinyl]-phenoxycarbonyl}-phenoxy]- ethoxycarbonyl] -1-methyl-
ethylene];
poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyi-
vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyi]-1-methyl-
ethylene];
poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyli]-1-methyi-
ethylene-co-1-[2-[4-[4-[(E)-2-butyloxycarbony!-vinyl]-phenoxy-
carbonyl]-phenoxy]-ethoxycarbony!]-1-methyl-ethylene];
poly [1-[6-[2-methoxy-4-[3-fluoro-4-[(E)-2-methoxy-
carbonyl-vinyl]-phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl!]-1-
methyl-ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxy-
carbonyl-vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-
methyl-ethylene];
poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene];
poly [1-[6-[4-[2-fluoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-hexyloxycarbonyl]-1-methyi-ethylene];
poly [1-[8-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-octyloxycarbonyl]-1-methyl-
ethylene-co-1-[3-[4-[4’-[(E)-2-methoxycarbonyl-vinyl]-biphenyi-
4-yl}-cyclohexyl}-propoxycarbonyi]-1 -methyl-ethylene]:
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51.2 g (312 Mol ) of p-counaric acid were dissolved in 330 ml of nethanol
and treated with 10 m of concentrated sul phuric acid. The sol ution was
heat ed under reflux for 2 hours. Subséduently the majority of the nethanol

poured into 13 baly Listeddel2-metnaxyEas i) ¢SrietPiby A pBEI IR, e
suction and pmfm(yoa“rbumm;nox/y]t-hexyloxmrémnyﬂ-t‘h-r'aet;lrlyil-l amount of

cold [err]

wat er - j et v%&@&&#@gv@ld‘ T%agﬁoﬂ%fzhﬁW%r? ﬂy&ﬁ?yfq@ 1;/']ate in the
formof a |icyi]drecomtoxyicathonyddl paatdyl-ethy

4-[ (E) - 2- Met hoxycar bonyl - vi nyl ] - phenyl 2- net hyI acryl ate 10.5 g (59 muol)
of nethyl 3-(4-hydroxy-phenyl)-acrylate were dissolved in 170 m of
tetrahydrofuran and treated in succession with 9.1 m (65 mmol) of
triethylamne and 0.079 g (0.65 mmol) of 4-dinethyl am no-pyridi ne (DVAP).
6.8 g (65 nmmol ) of nethacryl oyl chloride were added dropwi se to the
solution, cooled to about 15[err]C, over a period of 30 m nutes. The
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reaction batch was stirred at room tenperature overni and subseﬁuenfly
C

filtered over a thin silica gel |layer._ The silica gel w&umu ”;”l ﬁml nas

t horoughly with THF. After evaporatior55)f t he sol vent
recrystallized fromabout 200 m o:g Et hgnﬁil It was filtered ofF, dri‘ed and
recrystallized once nore frometha Cng I3 on and drying at SOOC in a
wat er-j et vacuum gave 10.3 g of 4-[(E)-2-nethoxycarbonyl -vinyl]-phenyl 2-
met hyl - acrylte @Rolyimgrecompositions im whichl repgatiognunits of- geoeraind an
absor ption RR¥hjlla (0hré Prebems: (in CHA2) = 281.7 nm ([err] = 24290 |/ nol
cm). The follow ng pol yners can be synthesized in an anal ogous nmanner.
REPLACENMENT SHEET 2 6 Poly [1 -[4-[(E)-2-ethoxycaryl -vinybonyl]-1 -

11O HO O~

wherein

M1 signifies a repeating monomer unit from the group;
acrylate, methacrylate, 2-chloroacrylate, 2-
phenylacrylate; optionally N-lower alkyl substituted
acrylamide, methacrylamide, 2-chloroacrylamide and
2-phenylacrylamide; vinyl ether, vinyl ester, styrene
derivative, siloxane; ,

sl signifies spacer units such as, for example, a single
covalent bond, a straight-chain or branched alkylene
grouping represented hereinafter by -(CHz)r-, as well as
-(CH2)-0-, -(CH2)r-0-(CH2)s-, -(CH2)-0-(CH2)s-0-,
-(CH2)r-CO-, -(CH2)r-CO-0-, -(CH2)-0-CO-, -(CH2)r-
NR2-, -(CH2)~CO-NR2-, -(CH2),-NR2-CO-, -(CH2)r-NR2-
CO-0O- or -(CH2)-NR2-CO-NR3-, which is optionally
mono- or multiply substitued with fluorine, chlorine or
cyano and in which r and s are each a whole number of 1
to 20, with the proviso that r + s < 20, and RZ and R3
each independently signify hydrogen or lower alkyl;

ring A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,3-
dioxane-2,5-diyl, cyclohexane-1,4-diyl, piperidine-1,4-
diyl, piperazine-1,4-diyl;

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-
diyl;

Y1,Y2  each independently signify a single covalent bond,
-(CH2)t-, -O0-, -CO-, -CO-O-, -0-0C-, -NR4-, -CO-NR4-,
-R4N-CO-, -(CH2)y-O-, -O-(CH2)y-, -(CH2)y-NR%- or
-NR4-(CH2)y-, in which e
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t hyl -ethyl ene]; poly
(

I

E)-2- propoxycarbonyl vi nyl ] - phenoxycar bonyl ]

E yl[(eE)e] gg]t Sx%/(lzar bonyl - vi nyl§6 phenoxycar bonyl”'ﬂﬁmm" “m/”“"'
A#ié"((él) o>2<ycsgmﬁgs -hwdnpderpram dowesr alkayd; ] -b1 lrret h{l ethyf ene] ;

- n -
hyt ene- CO@QHW?E?JW%@:QJﬁgé]&C%}?EO ?}Iy&ﬁlr ngln]y-] phenoxycar bonyl ] -
e

e
- net 3/| tinyl ene] ;signified 8 whole number of 1 to 3;

( 2- net hoxyc € - 1 -met hyl -et hyl -
[ (E)n'g I{;l'ctyl gé&gyé%%&{#ﬂgy]Q%ﬁ&agxggﬁr’]bonyl] yiretyiene-eo
yl - et hyfimgeC; signifies phenylene which is unsubstituted or optionally
[(E)-2- et hoxyc@it’@ﬁﬁudted With- ﬂhenmeycehmmé] ancrptdnkw grhyl ene-co-1
D Ao YLonaReR “yb iln]lidlﬁ-q‘ ?-E‘ K né-zrsawl gly! ene];
ne,

V11> 10 et hyl - et hy ?gﬁgf g,,%g‘ %ﬂ% D935 6-naphthylene;
Z sugnlﬂes -O- or -NR3-, in which RS signifies hydrogen

or lower alkyl, or a second group of formula D, in which

D signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms which is optionally
substituted with fluorine or chlorine, a cycloalkyl
residue with 3 to 8 ring atoms which is optionally
substituted with fluorine, chlorine, alkyl or alkoxy.

hy
[4-]
ly [1-
t hyl
-[4-](E
poly [1
- et hyl -
1 h
E

me
[1-
po
me

h
) -
4-
yl -eth
[(B)-2
[
t

-[4-]
1- [4-
-met h
[1-[4-
-[4

pol
bon

2. Polymer compositions according to claim 1, wherein

M1 and M2 are as defined in claim 1;

ring A  signifies phenylene which is unsubstxtuted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
cyclohexane-1,4-diyl;

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene or cyclohexane-1,4-diyf;

Y1,Y2 each independently signify a single covalent bond,
-CH2CH2-, -O-, -CH2-0-, -O-CH2-,-CO-O- or -0O-0OC-;

m, n each independently signify O or 1;

ring C  signifies phenylene which is unsubstituted or optionally

substituted with fluorine, chlorine, cyano, alkyl or

alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-

furanylene or 1,4- or 2,6-naphthylene;

signifies -O- and

D signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms or a cycloalky! residue with S
to 6 ring atoms which is optlonally substituted with
alkyl or alkoxy. .

N
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poly [1-[4-[(E)-2-butoxycarbonyl -vinyl]-phenyl am
-nmet hyl -et hyl ene]; poly (1-[4- [(E) 2- met hoxycar bo ﬂﬂm lwmnm,%mlam nocar -
bonyl]-1 -nethyl -ethyl ene-co-1 -[4- [ (B¥2- pentyl oxycap on

vi nyl ] - phehy] am noc

-[4-[ (E) - 2- it hyl ami n@yg’ggoﬁialmgg;ig 'nsgfqg ;eé}eﬁ Ig %m('l] 1q0r 2,

-met hyl - et hyl ene] ; pwherein

[1-(4-[(E)-2; |neth m_noca h - b 1]1-1

- et hyl - et hyMenéfid %‘l%a?r? - Fg?[‘éd['(‘én’%ﬁl“nﬁt hoxyear bonyl - vi ]nyt] pheny! ] -
phenoxycar bcmuyg]Bl -signifjes ephemyleae; whick is unsubstituted or optionally
[1-[4-[4-[(E)-2- ”Et kﬂf%ﬁﬁ?@&"wz ith"RubriRS"Whiorie! ByaRGAIRYY G#F Ponyl ] -1

- met hyl - et hyl ene]

[1-[4-[4-[ (E)-2- met h%'k%r, beyyidinerds5-diyien pyriniding=2%-diyhe0hoxyca

rbonyl]-1 -methyl - etgyéeRifdxane-1,4-diyl;
Y2 signifies a single covalent bond, -CO-O- or -0-OC-;
m signifies O or 1;
n signifies O;

ring C signifies phenylene which is unsubstituted or optionally
' substituted with fluorine, chlorine, cyano, alkyl or
alkoxy or 1,4- or 2,6-naphthylene;

Z signifies -O- and

D signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms.

4, Copolymer compositions according to claim 1 with
repeating units of general formula la ,

..._;._.. . . .
= O-HO-EO~ ¢

w n 4m

1i_cil VA L —vol O N
S Y Y @—\\_(\ D

w1 L ns dm O
W
A ——] 2

w la
wherein

M1, 81 A B,C, D,Z Y, Y2, mand n are as defined in claim 1;

M1', 81, A, B, C, D', Z, YT', Y2', m' and n' are as defined in
claim 1 under M1,S1, A, B,C,D,Z Y1, Y2, mand n;

M2 signifies a repeating monomer unit from the group;
acrylate, methacrylate, 2-chloroacrylate, 2-phenyl-
acrylate; optionally N- lower alkyl substltuted
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27 Exanple 2: Pol 2-[4-[ (E) - 2-nmet hoxycar bonyl
et hoxy(r:rgr bonyl ] - 1y nmet hyl[ e'E hyl[t(anZa] 0 0. 555yg (1. 9{ |Mllj§1 m{lmﬁ‘m)ﬂﬂl
2-[4-[(E) - 2- net hoxycar bonyl - vinyl | - phSBoxy] ethyl 2- hetthyl"- aEryT at'e and
3.14 ng (0.019 mmol ) of 2, 2! -azo-bis-isobutyronjtrile, (AlBN) were dissolved
in 3.8 M of tetrahydrofeffia (nrﬁp mﬁﬁg étmtd@ ﬁQ@??eQTY\MWdQ weak
stream of argon for 15 mnd:tés)hauwaemlamldg, \tmyl reizlfelr; orinybestieryas
seal ed air-tight and heastedight-Ghaier rderr:MdeZdlkybldsteweoflwyhcwas
opened, the sol ution wasygithye ldeéidA'd" loé gk opwi se to 800
m of diethyl ether at r,?@gbég aﬁéur i‘h wﬁg?g é)usly The
separated polyner was fi E W/g( 2] et vacuum
For further purificatiorP BOKMaﬂ‘()"m of dichl oro-
met hane and again preci pme;haaryla 890 Dheﬂ)ﬂaﬂﬁ)’ét aqlrylates;ror Phenyladeddur e
was repeated until nononmethaerylatesndurdroxyatikydbaerylates or

hydroxyalkyl methacrylates with alkyl residues of 1

to 20 carbon atoms; acrylonitrile,

methacrylonitrile, styrene, 4-methylstyrene,

siloxane;

w, w1l and w 2 are molar fractions of the comonomers with
O<w<1,0<wl<1andO<w?2<0,5.

S. Copolymer compositions according to claim 4 with
repeating units of the general formula la, wherein

M1 and S1 are as defined in claim 1;

M1" and S1' are as defined in claim 1 under M1, S1;
M2 is as defined in claim 4;

A, B, C,D,Z Y1, Y2, mand n are as defined in claim 2;

A, B, C, D, 2, Y1, Y2' m and n' are as defined in claim 2
under A, B, C, D, Z, Y1, Y2, m and n;

w, wl and w 2 are molar fractions of the comonomers with
O<w<1,0<wl<1and0<w?2<0,5.

6. Copolymer compositions according to claim 5, wherein n
and n' signify O.

7. Copolymer compositions according to claim 6,
wherein
M1 and ST are as defined in claim 1; This Sheet Has Be
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gave 0,349 of poly [ 1[5 [4[(B)- 2 et hoxycar bonyi - |\iﬁﬁﬂ||||ﬂ|l1| IllﬂﬂHIlT‘

vi nyl ] - phenoxy] - et hoxycar bonyl ] - 1- net - et hyl ene] as a*whit e pdwdér With a
gl ass stage at 0G and an absgorpt.ion paxj mu ler (inJferr]) =
296. 3 nm([err] @é c\mgre@ﬁ) e in claim 1 un er M1 SH

2-[4-[(E) - 2- net hoxycarbonyl vi nyl ] - phenoxy] - et hyl 2- nethyl - acryl ate used

as the starti ngMitierasaidefiredieciaind gccording to the following procedure:
Met hyl (E)-3-[4-[2-hydroxyet hoxy] - phenyl]-acrylate 0 30 g (168 mmol ) of

anhydr ous. [ert) Eatt B Zyé?z 30 h7'5fe o BB RNRA LBt ca i n 200 mi of

di met hyl f or mam de. 14. 91 85 rrm)l) of 2-chl oroet hanol were added
dropwi se at 8508', C', D', Z' and m' are as defined in claim 3 under B, C, D,
Z, Y2, and m;

w, w1 and w 2 are molar fractions of the comonomers with
O<w<1,0<wl<1and0<wZ2<0,5.

8. Copolymer compositions according to claim 7,

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl}-1-methyl-
ethyiene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-ethylene.

9. Copolymer compositions according to claim 1 with
repeating units of the general formula Ib,

A O-HO-E O

MZ
n—;—- 2 :
Pw Ib

wherein

M1, 81 A B, C, D, 2 Y1, Y2, mand n are as defined in claim 1
M2 is as defined in claim 4;

w and w 2 are molar fractions of the comonomers with
0 <w<1and0O<wZ2<0,5.
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within 5 ninutes while stirring. The batch was sti mm“ﬂﬁﬂﬂmgm
further 3 days. Subsequently, the salts were fil te l Iltrate
was concentrated to dryness in a wat Jet vacuum 16.9 ¢ of net hyI

(B)-3-[4-[ ydroxy th acr ate re obt ai.ned, i n.,.the form of
white cryst s af t ‘F 'KEé‘f"lt falmcb ith

2-[4-[(E) - 2- Met hoxwwelnmg -unity Idf- ﬁher@euérzltfarmtﬂa gt Whereiryl ate 0 0
2.56 g (30 mmol ) of nethacryllc acidin 10 m of THF were sl owy added

dropwi se to a sghu (

(B)-3-[4-[2- hyaﬂoxég@n% r@pg% Jqfr&g@r'yl a% 85 g (28.3 mmol) of

N, N - di cycl ohexylLcar bodi i m de and 0. 37 g (3 mmol) of 4-

di net hyl am no- p’é?l di ne 'Sna%(ﬂﬂ‘ﬁ("l@: 'f‘eﬂaéﬂﬁ‘yd'ﬁ ofuran (THF). The batch was

stirred at roomtenperature overnight. In order to conplete the reaction
there were addet, B IGtDyZaYlyrydhem andénare7ad defired of cRo@ apd, after

stirring for one hour, a further 0.5 g

w and w2 are molar fractions of the comonomers with
0<w<1andO<wZ2<0,5.

11. Copolymer compositions according to claim 10, wherein
n signifies O.
12. Copolymer compositi'ons according to claim 11,
wherein

M1 and ST are as defined in claim 1;
M2 is as defined in claim 4;
B, C, D, Z, Y2 and m are as defined in claim 3;

w and w 2 are molar fractions of the comonomers with
0 <w<1land0<w2<0,5.

13. Copolymer compositions according to claim 12,

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-ethylhexyloxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-ethoxycarbonyl-1-methyl-ethylene];
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(5.9 mmol ) of nethacrylic acid. The batch was sti rredUmm
hours, filtered and the filtrate was extracted 3 tine m"" 200
m of 5% acetic acid and 200 ml of wa®er. The ether phase® was aori e over
[err], evaporated esidue S I c tgllized fro cl.ohex
Subsequent | y tIPQ|¥tE1 Tf@l[ i#l’?’qtﬁ%@’ei @ Q’ﬁlﬂqagbg)é‘yéx)ﬂpy “thi n
;i I i[za[ ?El) arbmnylﬁpétdndx)el-hexylmwmbmﬂyllal -mhethybave I8 3 g of
- - - 2= Y, Y. ate as a
whit e pomde%tmﬁﬁé CETT TRk b Iey 83 b Y e s B E o
[err] (in [err] = 306.5 nm([err] = 23675 I/nol cm. The follow ng pol yners
can be synthesized in an anal ogous manner: Poly [1
-(2-[4-[(E)-2-et hoxycar bonyl -vi nyl ] - phenoxy] - et hoxycarbonyl]-1
-met hyl - et hyllgne] ; Copolymer compositions according to claim 1, with

repeating units of the general formula Ic,

O~ HEO-L O ¢
— ., | Il m _\\—<\0

w n
ge— " 1 P
M"—S‘H-—Y" __Yz;]_@ —D'
- \
o b Il m NO
Ic
wherein

M1 ST A B,C, D, Z Y1, Y2, m and n are as defined in claim 1;

M1' s1' A" B, C, D, Z, Y1, Y2', m' and n' are as defined in
claim 1 under M1,S1, A, B, C, D, Z, Y1, Y2, mand n;

w and w1 are molar fractions of the comonomers with
0 <w<1landO<wl <1,

15. Copolymer compositions according to claim 14, with
repeating units of the general formula Ic, wherein

M1 and S1 are as defined in claim 1;
M1" and S1' are as defined in claim 1 under M1, S1;
A B C D,z Y1, Y2, m and n are as defined in claim 2;

A, B, C, D', 2 Y1, Y2', m' and n' are as defined in claim 2
under A, B, C, D, Z Y1, Y2, mand n;
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29 poly [1-nethyl-1 -[2-[4-[(E)-2- propoxycarbonyl
phenoxy] - et hoxycar bonyl ] - et hyl ene] , Tg = 64 C poI Lj"”"l” I””Fl ull
[1-12-[3-[ (E)-2-nmethoxycarbonyl - vi nyI] 62hen - et hoxyca

-nmet hyl -ethylene]; poly J1 -EZ-[6-nethoxy-3- E 2- met hoxycarbonyl vinyl] -
phenoxy] - et hoxycwrmW] are- mla.m ra;ctmm%m[ he #gmpnomers with

-[2-[ 2- net ho?y 4“[ (EX-androt ddeqr bonyl -vinyl | - phenoxyl - met hoxycar bonyl ] -1

-nmet hyl -ethylene]; . poly [1-[2-[2-ethoxy-4-[(E)-2-nethoxycarbonyl-vinyl]-

phenoxy] - net hoxycar bonyl]-1 -methyl-ethylene]; poly [1
-[2-[2-fluoro-4-[(E)-2 -nethoxycarbonyl - vi nyI]- phenoxy] - met hoxycar bonyl | -

1 -methyl-ethylene]; poly [1 -[2-[4-](E)-2-nethoxycarbonyl-vinyl]-2-nmethyl -

phenoxy] - net h@éxycar tféﬂ)pd)l]ymeF mrhpbsmons aceprding to[ tigim 155, wherein

-dinmethyl -2-[4-[ (E) -R- 0 -vinyl]- phenoxy] - et hoxycar bonyl]-1
- et hyl - et hyl ene] ; Ia[ﬁ‘a{[ﬁ §W (E) - 2- met hoxycar bonyl - vi nyl ] - phenoxy] -
17. Copolymer compositions according to claim 16, wherein
M1 and S? are as defined in claim 1;
M1" and S1' are as defined in claim 1 under M1, S1;
B, C, D, Z, Y2 and m are as defined in claim 3;

B', C', D', Z', Y2'and m' are as defined in claim 3 under B, C, D,
Z, Y2 and m;

w and w1 are molar fractions of the comonomers with
0 <w<landO<wli<1.

18. Copolymer compositions according to claim 17,

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene].

19. Homopolymer compositions according to claim 1, with
repeating units of the general formula |,
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et hoxycarbonyl -1 -nethyl-ethyl ene-co-1-nmethyl-1 -[2- 4

propoxycar bonyl - vi nyl ] - phenoxy] - et hoxycar bonyl | - et hyI ene !}h]

[err]C, poly [1-[2-[4-[(E)-2-net hoxycaﬁBonyI Vi nyI] phen H{'H"m_fmnmﬁ
et hoxycar bonyl]-1 -,net hyl - et hyl ene-co-1 -net hyl - [2 4- (E -t

pr opoxycar bonyl - vi nyl] phenoxy] et hoxycarbonyt] et hyl ene] (1:1), Tg= 76

[err]C poly [1 T4 [4- - t hpxycz nyI- I ny, henoxy]
et hoxycar bonyl ] - 1pMietd eAh I-ev =f\y2-

but oxycar bonyl - w-.ngl.l_]. -p -- /] - onyI] hyl\ hyI ene]; poly
[1-[2-[4-[(E)-2-methoxyc rbonyl VI n?l - phenoxy] "‘et hoxycarb oyl]-1

“met hyl - et hyl ene-cd-1 -[2-[4-[(E)-2-(2- REPLACEMENT SHEET 05 FEB 1997

wherein
M1, S, A, B, C D, Z Y, Y2, m and n are as defined in claim 1.

20. Homopolymer compositions according to claim 19,

poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-biphenyl-4-
yi]-cyclohexyl]-propoxycarbonyl]-1-methyl-ethylene] ( Example

6).
21. Homopolymer compositions according to claim 19, with
repeating units of the general formula |, wherein
M1 and S1 are as defined in claim 1;
A, B,C D, Z Y1, Y2, mand n are as defined in claim 2.
22. Homopolymer compositions according to claim 19,
wherein n signifies 0.
23. Homopolymer compositions according to claim 22,
wherein
M1 and S1 are as defined in claim 1;
A, B, C, D, Z, Y2 and m are as defined in claim 3.
24. Homopolymer compositions accordlng to claim 23,
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20 TR L bt - car by, ) f?z;'%y%ms;z;’;z;?goﬁummmmuuuuurmm]
ethoxycarbonyl 1.1 -metfyl - et hyl ene- co-B4 | L thyl * Syl enel: poly
car.oony. -
o T BB s SR ik b

- met hyl - et hyl-enethyl-éthylehé] [ ( Bixainp le1
dodecyl oxycar bonyl -vi nyl ] - paenoxy] ethoxycarbonyl] 1 nethyl- et hyl ene] ;

Phenoxy] [efhki‘yadgﬁi; IrF Il RtbRy #@ﬁgﬁ
-[2-[2-meth WFWOQZMMy'b‘dﬂBEhy gan]e ()Héxmnp]e et Jioxycar bonyl ]- 1
-nmet hyl -ethyl ene]; poly [1-[2-[4-[4-[(E)-2-nethoxycarbonyl -vinyl]-phenyl]-

phenoxy] - et hOXY%bePW[Z [4L[ (FRPhKe &tb® iMyl]-phenoxy]-
EREREREN i bt i i A

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyi]-1-methyl-ethylene]
( Example 4);

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyi-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene]
(Example 4);

poly [oxy-[4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl}-phenoxy]-butyl]-methyl-silylen] (Example 5 );

poly [1-[2-[(E)-2-methoxycarbonyl-vinyl]-naphthalin-6-
yloxycarbonyl]-1-methyl-ethylene] (Example 8).

25. The compound 4-(but-3-enyloxy)-benzoic acid 4-[(E)-2-
methoxycarbonyl-vinyl]-phenyl 4-(but-3-enyloxy)-benzoate.

26. The compound 2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-pheny! 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate.

27. Electro-optical devices, characterized in that cross-
linkable, photoactive polymer materials with 3-aryl-acrylic acid
esters and amides according to any one of claims 1 to 24 are used
as orienting layers for liquid crystals.

28. The use of cross-linkable, photoactive polymer
materials with 3-aryl-acrylic acid esters and amides according
to any one of claims 1 to 15 for the production of non-structured
or structured optical elements and multi-layer systems.
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phenoxy] - hexyl oxycar bonyl] -1 -nethyl-ethylene]; poly
[1-[2-[4-[4-][ (E) - 2- met hoxycar bonyl - vi nyl ] - phenyl ] -
cycl ohexyl oxy] - et hoxycar bonyl ] - 1 -m@%yl -ethyl ene]; poly
[1-[4-[4-[4-[ (E)-2-net hoxycar bonyl - vi nyl ] - phenyl ] -
cycl ohexyl oxy] - but oxycarbonyl ]- 1 -nmethyl -et hyl ene]; poBRgf. _6220/12
[1-[2-[4-[5-((E)-2-net hoxycar bonyl -vi nyl ] - pyri di n- 2-

| ] - phenoxy] - et hoxycar bonyl ] -1 netgg¢?if%$ﬂ ene]; poly [1
2-[2-[4-[(E)-2- et hoxycar bonyl - vi ny phenyl ] -

rimdin-5-ylo ethox car bon eth ene

5 Lo O - o b v e, aﬁﬂcyq;iqﬁmﬁ#ﬁhaw 4l £65s-ikabre,
oxy] - et h M8 | pqymgt Hpaterials oM @|ryl-acryl|c acid esters
[ 2-[ 4- [ @Bd anmdelsoascweﬂoaslthamws]e agpbrieaiting layers for liquid
oxy] - et h@xystdlsomyd [ forlthegsraductidty |@ﬁ1ﬂbn-struétuféd Yor structured
[8-[4-E &l”ﬁié}ﬁé}‘l‘iérQﬁ&thtl”ﬁ-‘Pé'y]e'r”'s‘%fé’l‘?x's'. n-1-

-[
y
1-
|

1-
|

1-

/

i




yl oxy] - oct yl oxycarbonyl]-1 -methyl-ethylene]. Exanple 3: Poly [1

-[2-[4-[ (E) - 2- net hoxycar bonyl - vi nyl ] - phenoxy] - et hoxycartonytt—*%

-nmet hyl - et hyl ene] by pol yner - anal ogous et herifi catji %PMM’%’W@EEJ

M tsunobu O [err] 0 2.5 g (4.05 muol ) of a stock goljution of poly

(2-hydroxy- ethyl methacrylate) (21 wt.%in DVA) verle gl Hggdigﬁ 5|mj of
) of .

di net hyl acet am de (DVA) under argon. 2.32 g (8.8 rny
tri phenyl phosphine and 1.44 g (8.1 mmol) of nethyl] 3=t4
hydr oxyphenyl ) -acryl ate were dissolved in the readtion batch at room
tenperature while stirring. The sql ution was cooled tTo O[err]C. I 4 m (8.8
nmmol ) of diethyl azodi carboxyl ate (DEAD) were added dropwi se within 4
hours. The reacti on HRUIChAGCH-&OS S1iBagle/Switzerfantt her 15 m nutes and then,
after renoval of the ice bath, stirred at roomtenperature for 15 hours.
The reaction m xture

Cross-linkable, photoactive polymer materials

The invention is concerned with novel cross-linkable,
photoactive polymer materials with 3-aryl-acrylic acid esters
and amides as well as their use as orienting layers for liquid
crystals and for the production of non-structured and,
respectively, structured optical elements and muiti-layer
systems.

The orienting layer is of a special significance in (electro-
optical) liquid crystal indicators. It serves the purpose of
guaranteeing a symmetrical and disturbance-free direct
orientation of the molecular axis.

Uniaxially-rubbed polymer orienting layers such as, e.g.
polyamide are usually used for orienting liquid crystal molecules
in liquid crystal indicators (LCD's). In this procedure the
direction of rubbing provides the direction of orientation.
However, a number of serious disadvantages, which can severely
influence the optical quality of liquid crystal indicators, are
associated with the rubbing. Thus, dust is produced by the
rubbing and this can lead to optically defective sites in the
display. At the same time, the polymer layer becomes
electrostatically charged, which, for example, in the case of thin
film transistor (TFT)-TN-LCD's can result in damage to the thin .
layer transistors which lie below it. For these reasons the yield
of optically perfect displays in LCD production has hitherto not
been optimal.

A further disadvantage of rubbing is that it is not possible
to produce structured orienting layers in a simple manner, since
the direction of orientation cannot be varied locally upon rubbing.
Thus, essentially uniformly directed layers of large area can be
produced by rubbing. Structured orienting layers are, however, of
great interest in many fields of display technology and integrated
optics. For example, the viewing angle dependence of twisted
nematic (TN)-LCD's can be produced with these.

Orienting layers in which the direction of orientation can be
provided by irradiation with polarized light have been known for
some time. Thereby, the problems which are inherent in rubbing



was then added dropwi se to about 900 ml of diethyl ether while stirring
vigourously. The separated polymer was filtered off and dried at 60[err]C
in a water-jet vacuum For purification, the residue was dissolved in 10 m
of dichl oromet hane and agai n precipitat eddjen di ethyl ether. This procedure
was repeated until nononmer was no | onger tectabl e by thin-I|ayer

chromat ography. Fthh et aodidedd M dddigion! the Pessibifty’akistiTbPrevidiiy 9 of
poly [1- [2-[4- [(Bcax?vaﬁaﬂeﬁywwmreawuldraheﬁ@ﬂdn sﬁa%ﬁsadﬂoonyll

1- met hyl - et hyl enekt@gt ith 9,9 dr.@ gl ass stage at Tg = 880C and an
absor ption maxi mum o?"?ﬂ@ in err? }tl2§)6 6 nm (e = 20610 I/rml cn) The

foll ow ng polyners ca g vr @ Hé’u rfgg;é ;I#i' gg go(rg
[1-[2-[4-[(E)-2- X o
e h)él et hyl enemg}é’ Je ; iR & r&g '£! ; ereﬂ hyI ene], Tg

B C |somer| n order o mduce a al dlrection phot
’ chemically by irradiation with polarized light of suitable

wavelength. This is achieved, for example, by admixing an
orienting polymer and a dye, which is then irradiated with
polarized light. Such a guest/host system is described, for
example, in US-A-4,974,941. In this system azobenzenes are
incorporated in polyimide orienting layers and are subsequently
irradiated with polarized light. Liquid crystals which are in
contact with the surface of a thus-exposed layer are oriented
correspondingly to this preferential direction. This orienting
procedure is reversible, i.e. the already inscribed direction of
orientation can be reversed by repeating the irradiation of the
layer with light of a second direction of polarization. Since this
re-orientation procedure can be repeated at will, orienting layers
on this basis are not very suitable for use in LCD's.

W

A further possibility for the production of high resolution
orienting patterns in liquid crystalline layers is described in Jpn.
J. Appl. Phys. Vol. 31 (1992), 2155. In this procedure
dimerization of polymer-bound photoreactive cinnamic acid
groups induced by irradiation with linear polarized light is
utilized for the structured orientation of liquid crystals. In
contrast to the reversible orientation procedure described above,
an anisotropic polymer network is built up in the case of the
photo-structurable orienting layers described in Jpn. J. Appl.
Phys. Vol. 31 (1992), 2155. These photo-orientated polymer
networks are of use primarily where structured or non-structured
liquid crystal orienting layers are required. Moreover, such
orienting layers can also be used in LCD’s, for example, for the
production of so-called hybrid layers as are exemplified in
European Patent Applications 0 611 981, O 689 084 and O 689
065 and in Swiss Patent Application No. 2036/95. Optical
elements such as, for example, non-absorptive colour filters,
linear and circular polarizers, optical retardation layers, etc.-can
be realised with these hybrid layers from photo-structured
orienting polymers and cross-linkable low molecular liquid
crystals.

Cinnamic acid polymers which are suitable in principal for
the production of such an isotropic cross-linked, photo-
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32 poly [1 -[2-[4-[(E)-2-ethoxycarbonyl -vinyl]-phenoxy] - ethoxycarbonyl ]-1

- et hyl - et hyl ene

- nmet hyl - et hyl ene
[1-[2-[3-[(B)-2
- et hyl - et hyl ene

Tg = 73 [err]}C, puryctured [origreting:dayecy - for | lidoid Zrystdiexareadbsoribedyi foy! | -

phenoxy] - et hoxyc
et hoxycar bonyl ] -
[ 1-[ 2-[ 2- net hoxy
phenoxy] - et hoxyc
-[4-[ 2- met hoxy- 4
-nmet hyl - et hyl ene

-co-1 -[2-hydroxy- ethoxycarbonyl]-I
poly [1-[2-[3-[(E)-2-nmethoxycarbonyl -vi nyl]-phenoxy]- ethoxycarbonyl]-I

aexaompgle] il ERAL6Y1 786y | Einesec ordss-lirkabe 'ctanamic acid
Iderivtivels- arehinl priatipleptihiied to the main chain of the
- Boljtrler via rebie hearperylbfunekioni &8 khe cinnamic aci

- et hyl - et hyl ene] ;

-Cc0-1-[ 2- hydroxy- ethoxycarbonyl]-l -nethyl-ethylene]; poly
- met hoxycar bonyl - vi nyl | - paenoxy] - et hoxycarbonyl | -1
-CO-i -[2-hydroxy- ethoxycarbonyl]-I-nmethyl-ethylene (4:1),

Aylakrilic- s@ENwhded Rph&die] in These Bdlymerddhg [ 1
?ﬂ%éab%ﬁwzagww oup' 8Y he a?ﬁgwgfﬁ OaReayPony! -1

ldirek%ed #8m-fwithin" to the spacer and, respectively, polymer
backbone, while the aromatic residue is always orientated
“outwards" from the polymer backbone.

It has now been found that this method for directing the
cinnamic acid in the known photopolymers is by no means optimal.
Concurrent photochemical reactions have a damaging effect on
the orientation capability. The known cinnamic acid polymers are
distinguished by an insufficient photochemical long-term
stability. For example, lengthy irradiation with UV light of a pre-
finished orienting layer leads to damage of the originally present
orientation. Multiple exposures in which the already existing
orienting layer having a pre-given inscribed pattern is exposed
once more in order to orientate still unexposed regions in a
different direction can only be carried out when the previously
exposed sites are covered by a mask. Otherwise, the already
orientated regions of the layer can completely or partially lose
their structure by photochemical side-reactions.

A further disadvantage of a previously used cinnamic acid
polymers is that no viewing angle occurs in the case of the
orienting surfaces from these materials produced by simple
exposure to polarized light. However, especially for use in LCD's,
the orienting layer must provide not only the direction of
orientation but also a viewing angle.

in the case of the aforementioned uniaxially rubbed polymer
orienting layers this viewing angle is already produced by the
rubbing procedure on the polymer surface. When a liquid crystals
is brought into contact with such a surface, then the liquid
crystal molecules lie inclined rather than parallel to the surface,
which thus confers the viewing angle to the liquid crystal. The
extent of the viewing angle is thus determined not only by rubbing
parameters such as, for example, traversing velocity and contact
pressure but also by the chemical structure of the polymer.
Viewing angles between 10 and 159 are required for the
production of liquid crystal indicators depending on type. The
greater viewing angles are required especially for supertwisted
nematic (STN) LCD's in order to avoid the appearance of so-called
finger print textures. The rotational direction and the viewing
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poly [1-[2-[2-met hoxy-4-[ (E)-2-net hoxycar bonyl -vinyl ] -

phenoxy] - met hoxycar bonyl ] -1 -net hyl - et hyl ene-co-1 -[2- hydr oxy-
et hoxycarbonyl ]-1 -nethyl-ethylene]; poly

[ 1-[ 2-[ 2- et hoxy-4-[ (E) - 2- met hoxycar bonyl -vi nyl ] - phenoxy] - met hoxycar bonyl ] -
1 -nethyl -ethylene-co-I -[2- hydroxy- et ho>éycar bonyl ]-1 -methyl -ethyl ene] ;
poly [1-[2-[2-fluqro-4 E yl -

phenoxy] - net hoxychSS ‘#(‘" )T'\? nearfodeéér ’L%%Pﬁr%v'ewmg

et hoxycar bonyl ] - | angie Qrglpy, |r and reverse tilt" phenomena are
[1-[2-[4-[ (E) - 2- rr@f edy p¥itit PKﬂV I\zﬂs%elnh the syitehesaff msatroigadsr bony! | -
1 - met hyl - et hyl enéodéglOI\S having A rfalf'i? dieactiony ef retasion which is noticeable

- met hyl - et hyl ene] oppiogly in a speckled appearance of the indicator, reverse tilt is

[ 1-[ 1, 1- di et hyl - RofidedlflE) wthnetucbxgpticdl odigturbangé |primarily upon

phenoxy] - et hoxycasitaiting the o0y Ibyeahglirn of the Liqui@-drystialsxyn different

et hoxycarbonyl | - Hireogbdhs/| Reivieydectwist daal be prevented by doping the liquid
[1-[2-[4-[(E)-2- rrewgwﬁﬂmﬁawvnw @X:'Hirapfd%'ib@w]havﬁfg*"'ﬁxytﬁ?éﬂléfﬁil'dctﬂen

-met hyl - et hyl ene- gf-rbtatigh.[ HdwdVer? foP EROLUPERsERAYF revdi¥é ltilt there

- phenoxy] - et hoxycaod¢iiterto beeRBAd lternative possibility to the use of
orienting layers having a viewing angle.

. The object of the invention is therefore to produce
photoreactive polymers which do not have the disadvantages
described above of the previously used cinnamic acid polymers,
i.e. the missing photochemical storage stability and primarily the
missing -viewing angle after irradiation with polarized light, and
which are thus capable of producing stable high-resolution
orienting patterns.

It has surprisingly been found that side-chain polymers
with 3-aryl-acrylic acid derivatives as the photoreactive unit,
which are not bonded to the spacer and, respectively, the main
chain of the polymer, not as the previously known cinnamic acid
polymers "inwards" via the carboxyl function but via the aromatic
residue and their photoreactive acrylate units are thus oriented
"outwards™ from the polymer backbone, fulfil these conditions and
are outstandingly suitable as orienting layers for liquid crystals.
In addition to a significantly higher photochemical stability of
the orienting layer and a viewing angle, in the case of the
polymers in accordance with the invention a substantially better
orientation of the liquid crystal is achieved, which leads e.g. to a
clearly improved contrast.

The object of the present invention are polymer
compositions in which repeating units of general formula | are

present:
L DHO O
-T- n m —\_(\O
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33 et hyl ene-co- 1 -[2-hydroxy-ethoxycarbonyl]-1
Tg = 101 C, poly [1 -[2-[4-[(E)-2-nmethoxycarbony
et hoxycarbonyl]-1 -nethyl -ethyl ene-co-1 -[2- [4-
pr opoxycar bonyl - vi nyl | - phenoxy] - et hoxycar bonyl ] -
-[ 2- hydr oxy- et hoxycar bonyl ] -1 - net hyl - et hy ene]
[1-[2-[4-[ (E)-2-nethoxycar bonyl - vi nyl ] - phenoxy] -
- met hyl - et hyl ene- &’g‘-efeyft Z-[4-[ (E) - 2-

T

| -\ =phenoxy] -
7 a LI 7

1 + nBEhFEB BPRylien
(11 4:3), Tg = 94
et hoxycar bonyt | - 1

(15:3:7),

ie- co-1
C, poly

-[ 2- hydr oxy- et hox

but oxycar bonyl - vi %I ]- phenOéy] - et hoxycarbonyl]-1 -nethyl - ethyl ene-co-i

ar bon§ign

fes- ansepgating monareer upisl frofm the group;

-[ 2-[ 4- [ (E) - 2- met hoxycar demyWatey i methagrirtatex\d-chiarbocndate o2sphenyl-
-met hyl - et hyl ene-co-1 -[ @efydatel ptiorally N-lower alkyl substituted
met hyl - but oxy) - car bonyl - gery¥drhidel emetlyderglamide s @-bhivrbierylamide and

s

ring A

ring B

Y1, y2

ring C

2-phenylacrylamide; vinyl ether, vinyl ester, styrene
derivative, siloxane;

signifies spacer units such as, for example, a single
covalent bond, a straight-chain or branched alkylene
grouping represented hereinafter by -(CH2)r-, as well as
~(CH2)r-0-, -(CH2)r-0-{CH2)s-, -(CH2)r-0-(CH2)s-0-,
-(CH2)-CO-, -(CH2),-CO-0-, -(CH2)-0-CO-, -(CH2)¢-
NR2-, -(CH2)~CO-NR2-, -(CH2),-NR2-CO-, -(CH2)NR2-
CO-0- or -(CH2)~-NR2-CO-NR3-, which is optionally
mono- or muitiply-substitued with fluorine, chlorine or
cyano and in which r and s are each a whole number of 1
to 20, with the proviso that r + s < 20, and RZ and R3
each independently signify hydrogen or lower alkyl;
signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,3-
dioxane-2,5-diyl, cyclohexane-1,4-diyl, piperidine-1,4-
diyl, piperazine-1,4-diyl;

signifies phenylene which is unsubstituted or optionaily
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-
diyl;

each independently signify a single covalent bond,
-(CH2)¢-, -0-, -CO-, -CO-0-, -0-0C-, -NR4-, -CO-NR4-,
-R4N-CO-, -(CH2)y-0-, -0-(CH2)y-, -(CH2)y-NR%- or
-NR4-(CH2)u~, in which

signifies hydrogen or lower alkyl;
signifies a whole number of 1 to 4;
signifies a whole number of 1 to 3;
each independently signify O or 1;

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

signifies -O- or -NR3-, in which RS signifies hydrogen
or lower alkyl, or a second group of formula D, in which



1 -nethyl -ethyl ene-co-1 -[2-hydroxy-ethoxycarbonyl)-I -nethyl- ethylene];

poly [1-[2-[4-][(E)-2-methoxycarbonyl -vinyl]-phenoxy]- ethoxycarbonyl]-
1-net hyl -ethyl ene-co-1 -[2-[4-[(E) - 2-

oct yl oxycar bonyl - vi nyl ] - phenoxy] - et hoxycarbony]- 1 -nethyl- ethyl ene-co-1
-[ 2- hydr oxy- et hoxycar bonyl ] -1 -met hyl -et hyf ene]; poly

[1-[2-[4-[(E)-2- rr@thoxyceyi%mnaé a\/'s'ﬂbdndh'@&%l@)@/r) brﬁ{dm&ys&&mwb}odp

-net hyl -et hyl ene-co-i - arbon atoms 1%

dodecyl oxycar bonyl - vi nyl ]g;, vﬁ{ 9{% gp r:fh is or%t' |°al§§/pyl ene-co- i
ﬂﬁt
gﬁ{ut

-[2 -hydroxy-ethoxycar boq étﬁ%ﬁ{? ea;ﬁ@f g;%ﬁ:p&y car bo

[1-[2-[4-[(E) - 2- rrethoxyc
nyl]-1 -methyl-ethyle ne-

-nmet hyl - et hyl ene]; poly [1 [ 2- [2 rret hoxy 4 [ (E) - 2- net hoxycar bonyl - vi nyl ] -
phenoxy] - et hoxycar bO“YTﬂe luse N6¥t the pelyliYdreNg-Reoddaricd- WitH" €heY invention as

et hoxycar bonyl ] - HRY ! moERY k&N & udeQb&tEl% wel as their use in optical
-[2-(4-[4-[(F)-2- jfb%& b%}jila\{ivjd LSf r:étgnd layer
t

noxy] - et hoxycar bogy, ts, r]X\% n

The polymer materials in accordance with the invention can
be synthesized only from repeating units of general formula |
(homopolymers) or they can contain further repeating units in
addition to the repeating units of general formula | (copolymers).
Preferred are copolymers with different repeating units.
Homopolymers which contain structural units of general formula |
are especially preferred. The polymers in accordance with the
invention have a molecular weight Myy between 1 000 and

5 000 000, preferably however between 5 000 and 2 000 000,
especially advantageously however between 10 000 and
1 000 000.

Comonomer units for the polymer materials in accordance
with the invention with C-C linkages in the main chain can be
further structures of formula | and/or however also other
structures which are usual in polymer chemistry, such as, for
example, straight-chain or branched alkyl esters of acrylic or
methacrylic acid, allyl esters of acrylic or methacrylic acid,
atkyl vinyl ethers or esters, phenoxyalkyl acrylates or
phenoxyalkyl methacrylates, phenylalkyl acrylates or phenylalkyl
methacrylates, hydroxyalkyl acrylates or hydroxyalkyl
methacrylates with alkyl residues of 1 to 20, preferably 1 to 10,
especially however with 1 to 6, carbon atoms, acrylonitrile,
methacrylonitrile, styrene, 4-methylstyrene, and the like.
Preferred comonomer units are structures of formula {, alkyl .
esters of acrylic or methacrylic acid, hydroxyalky! acrylate,
hydroxyalkyl methacrylate, acrylonitrile, methacrylonitrile or
styrene, but especially structures of formula |, alkyl esters of
acrylic or methacrylic acid, hydroxyalky! acrylate or hydroxyalkyl
methacrylate.

Comonomer units for siloxanes are preferably further
siloxane structures of formula | and/or dimethyl siloxane groups.

REPLACEMENT SHEET

0S FEB 997




et hoxyca rbonyl]-1 -nethyl-ethylene]; poly
[1-[6-[4-[4-[ (E) - 2- net hoxycar bonyl - vi nyl ] - phequR;EPLACEMENT SHEET
phenoxy] - hexyl oxycar bonyl ] -1 -nethyl - et hyl ene]j; 34 pol
[ 1-[2-[4-[ 4-[ (E) - 2- met hoxycar bonyl - vi nyl ] - phery!]] -05 FEB 1%97
cycl ohexyl oxy] - et hoxycar bonyl | - 1- et hyl - &t hyl gnd-¢o-_ | -[ 2-
hydr oxy- et hoxycarbonyl]-1 -nmethyl -ethylene]; goly (1
[4I [ﬁ [4I [ (E) - 2- net hoxycar bonyl -vi nyl ] - phenyl
cycl ohexyl oxy] - but ox f df cd}ﬁéﬁbfheﬁhmtk Qﬁ@théop&ymb?s in
hydroxy- et hoxycag&ga} Wi m\Fetn ch 88! Aot dorrespond to a
-[2-[4-[5-[ (E) - 25 M x n&yiﬁ or
y phenoxy] - eth
h

Llr oxy- et hoxyca Bte]}’ e§gﬁfﬁﬁ5{ maller than or equal
2-
5-

yI en
[2-[4-[(E)-2- xycar bonyI Vi nyI] phenyl ] - pyrim di
yl oxy] - et hoxyca rbonyl ]- 1-nethyl-ethylene-co-1 -[2-

Under the term "copolymers" there are to be understood
preferably statistical copolymers such as, for example,
copolymers from different derivatives of formula | or from
structures of formula | with acrylic acid, methacrylic acid or
styrene derivatives. Homopolymers embrace linear and cyclic
polymers such as, for example, cyclic polysiloxanes, but
preferably linear polymers.

|
y
-[

n-

Repeating monomer units (M1) are

acrylates such as

CHa
forrqurt fougt +caz-c+ fom-g—+
COO- COO—

acrylamides such as

'{-CHZ-CH-}- -{-CHz—c—-]— '{'CHz'-C—l" -{»cnz—c——{-

coun‘ conn‘ conn‘ CONR'

vinyl ether and vinyl ester such as

4 cHe-cH- -{-CHz-CIH—l-
L - ooc-

styrene derivatives such as

squal tp _50%, preferably



hydr oxy- et hoxycar bonyl ] -1 -nethyl-ethyl ene]; poly

[1-[2-[6-[ (E) - 2- met hoxycar bonyl - vi nyl ] - napht hal en- 2- yl oxy] - et hoxycar bonyl ]
-1 -methyl -ethyl ene-co-1 -[2-hydroxy- ethoxycarbonyl]-Il -nethyl-ethylene];

poly [1-[2-[4-[(E)-2-nmet hoxycarbonyl - vi nyl ] - napht
yl oxy] - et hoxycar bonyl] -1 -nethyl -ethyl e@e-co-1 -[2“%99# (MENT SHEET
et hoxycarbonyl | -1 -nethyl -ethylene]; poly [1

“[8-[4- [ (E) -2- met hoxye@tibom} - vi §3dHk-cmght hal en- 1- ! i
yl oxy] - octyl oxycar bonyl ] - 24 - met hyl - giyl ene- co- 1 }- [} 2- hydr oxy- i
et hoxycarbonyl ]-1 -nethy | hyl ene] pl e 4: Poliy = == e
[1-[ 6-[4-[ Z- met hoxy-4-[ (E)¥ 2- nethoxyc. bonyl - - .

vinyl]- phenoxycarbonylI-pﬁénoxy] oxycarbonyl] 1 nethyr= srhytene] 0 P
0 2.5 g (5 mol) of 2-nethoxy-4 [(E)f2 met hoxycar bonyl -

siloxanes such as
CHs '

—}-o-s:—l-

wherein R1 signifies hydrogen or lower alkyl;

Preferred "monomer units” M1 are acrylate, methacrylate,
2-chloroacrylate, acrylamide, methacrylamide, 2-chloro-
acrylamide, styrene derivatives and siloxanes. Acrylate,
methacrylate, styrene derivatives and siloxanes are particularly
preferred "monomer units" M1. Quite especially preferred
"monomer units" M1 are acrylate, methacrylate and styrene
derivatives.

The term "lower alkyl" taken alone or in combinations such
as "lower alkoxy", "hydroxy-lower alkyl", "phenoxy-lower alkyl" ,
"phenyl-lower alkyl”, denotes, hereinbefore and hereinafter,
straight-chain or branched saturated hydrocarbon residues with 1
to 6, preferably with 1 to 3, carbon atoms, such as methyi, ethyl,

propyl, or i~propyl.

The term “alkyl" taken alone or in combinations such as
"alkoxy", denotes, hereinbefore and hereinafter, straight-chain or
branched saturated hydrocarbon residues with a maximum of 20
carbon atoms.

Preferred "spacer units” in the scope of the present
invention are a single covalent bond, a straight-chain or branched
alkylene grouping represented by -(CH2)r-, wherein R is a whole
number of 1 to 8, especially 1 to 6, as well as -{CH2)-0-,
-(CH2)-CO-0-, -(CH2)-0-CO-, -(CH2)~NR2-, -(CH2)~-CO-NR2- or
-(CH2)-NR2-CO-, wherein R2 signifies hydrogen or lower alkyl.

Examples of preferred "spacer units" are the single bond,
methylene, 1,2-ethylene, 1,3-propylene, 1,4-butylene, 1,5-
pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,2-
propylene, 2-methyl-1,2-propylene, 1,3-butylene, ethyleneoxy,



vi nyl ] - phenyl 4-[6-(2-nethyl -acryl oyl oxy) - hexyl oxy] - benzoate and 8.2 nyg
(0.05 mol ) of 2,2'-azo-bis-isobutyronitrile were dissolved in 10 m of
tetrahydrofuran (THF). The sol ution was REPLACEMENT SHEET 05 FEB 1997 35
flushed with a weak stream of argon for 30 m nutes. Subse- quently, the
reaction vessel was sealed air-tight and geated to 55[err]C. After 24 hours
the vessel was opened, the solution was diluted with 8 m of THF and added
dropwi se to 1.6 Elbyleaeaxyearbanyl Rihyleasprloxyunsoylieneexyt prapyleneoxy-
vi gour ousl y. The cashamy: @iopylepeeylomasbutylensaxy, diutytendoxycarbonyl, 50[ err] C
in a water-jet vdutylenebyloxyypentylepeoxy,i pentyleneaxiyeanboinyhepentyd di ssol ved
in about 25 m ofembioyldxy; dvexyleneexyntenyaneoxycachgnyiahegylenedylésy,l of
met hanol . Thi s priepegikeneoxas hephdaiaukyeatidnyliohepsilendtsyiddy, octylene-
oxy, octyleneoxycarbonyl, octyleneoyloxy, ethyleneamino, pro-
pyleneamino, butyleneamino, pentyleneamino, hexyleneamino,
heptyleneamino, octyleneamino, ethyleneaminocarbonyl, pro-
pyleneaminocarbonyl, butyleneaminocarbonyl, pentyleneamino-
carbonyl, hexyleneaminocarbonyl, heptyleneaminocarbonyl,
octyleneaminocarbonyl, ethylenecarbonylamino, propylene-
carbonylamino, butylenecarbonylamino, pentylenecarbonylamino,
hexylenecarbonylamino, heptylenecarbonylamino, octylene-
_ carbonylamino, and the like.

Especially preferred "spacer units" are a single covalent
bond, a straight-chain alkaline grouping represented by-(CH2)r-,
wherein R is a whole number of 1 to 6, as well as -(CH2)-0O-,
-(CH2)-CO-0- and -{CH2),-0-CO-.

Examples of especially preferred "spacer units” are the
single bond, methylene, 1,2-ethylene, 1,3-propylene, 1,4-

- butylene, 1,5-pentylene, 1,6-hexylene, ethyleneoxy, ethylene-
oxycarbonyl, ethyleneoyloxy, proyleneoxy, propyleneoxycarbonyl,
propyleneoyloxy, butyleneoxy, butyleneoxycarbonyl, butyleneoyl-
oXxy, pentyleneoxy, pentyleneoxycarbonyl, pentyleneoyloxy,
hexyleneoxy, hexyleneoxycarbonyl and hexyleneoyloxy.

The term "phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or alkoxy"
embraces in the scope of the present invention 1,2-, 1,3- or 1,4-
phenylene, especially however 1,3-or 1,4-phenylene, which is
unsubstituted or mono- or multiply-substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, preferably with fluorine, methyl,
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, butoxy or cyano.
Especially preferred are 1,4-phenylene residues.

Examples of preferred phenylene residues are 1,3- or, 1,4-
phenylene, 4- or 5-methyl-1,3-phenylene, 4- or 5-methoxy-1,3-
phenylene, 4- or S5-ethyl-1,3-phenylene, 4- or S-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-
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'l onger detectable by thin-layer chromatography. Filtration and drying at
50[err]Cin a water-jet vacuumgave 2.14 g of poly [1-][6-

[ 4-[ 2- met hoxy-4-[ (E) - 2- met hoxycar bonyl - vi nyl ] - phenoxy-

car bonyl ] - phenoxy] - hexyl oxycar bonyl ] - 1- net hyl - et hyl ene] with a nol ecul ar
wei ght Mv of 769 000 (gel perrreations- chil®mat ography THF, 35 [err]C,

pol ystyrol st andar Ss stage at 40C and an abs tion
maxi mum of [err] i Wg qu?‘ﬁ‘% g’ﬁ)”ﬂfo }fsPh qe”q’hgg

2- et hoxy- 4- [ (E) - c%!ﬂHe rkrl Of- 3-Ch'°r°-1 4-
[ 6- ( 2- met hyl - acr yPhRSA be% zd)ﬁ ’@f@'s'leﬁ -phenylenest2r Of ndr mat eri al
was prepar ed acc0¢¥:ﬁl’\¢g phmy!enﬂam Hecedur e:

4- (6- Hydr oxy- hexyl oxy) - benzoi ¢ acid [err] OH 229.2 g (1.66 nol) of
p- hydr oxy- benzoi ¢ aci ®refereed ipphohere thateriéi®Oofrithef presehivertiah t r eat ed at
ggng C ¥wthl n 1Oconsistt 6f conigouads afuforomuiadf id veHich (3. 77 nmol) of NaOH in
0
ring A signifies phenylene which is unsubstituted or
optionally substituted with fluorine, chiorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;
ring B signifies phenylene which is unsubstituted or
optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene,
cyclohexane-1,4-diyl;

Y1, v2 each independently signify a single covalent
bond, -CH2CH2-, -O-, -CH2-O-, -O-CH2-, -CO-O-
or -0-0C-; .

m, n each independently signify O or 1;

ring C signifies phenylene which is unsubstituted or

optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene, 1,4- or 2,6-

naphthylene;
Z signifies -O- and
D signifies a straight-chain or branched alkylene

group with 1 to 20, especially with 1 to 12,
carbon atoms or a cycloalkyl residue with S or 6
ring atoms which is optionally substituted with
alkyl or alkoxy, especially with methyl or
methoxy, and

M1 and S1 have the significance given above.

Especially preferred polymer materials consist of
compounds of formula | in which n = O and

ring B signifies phenylene which is unsubstituted or
optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;

Y2 signifies -a single covalent bond, -CO-0- or
-0-0C-;
m signifies 0 or 1;

ring C signifies phenylene which is unsubstituted or
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H20. 271.2 g (1.99 nol) of 6-chloro-hexanol were slowy added dropw se to
this solution. Finally, 0.75 g of potassiumi odi de was added and the batch
was boil ed under reflux for 60 hours. For the working up, the yellow
solution was poured into 3 1 of [err] and treated with 10% HCl (about 600
m) until a pH value of 1 had been achievgqd. The m | ky suspensi on was
filtered over a |large suction filter. The residue was sucked dry and
recrystallized tw ce from about oPtionally substituded withsflyatinep xhlaring, of
4- (6- hydroxy-hexyi oxy) - benzoi c <¥@ne, akyh ofiatkoxyhiarel dovate?;6-m p. 136- 141
OC. 4-[6-(2-Methyl - acr\él oyl oxy) aph¢hyepe; benzoi ¢ aci d REPLACEMENT SHEET 05
FEB 1997 36 OH signifies -O- and
: D signifies a straight-chain or branched alkylene

group with 1 to 12 carbon atoms

and Mland S1 have the significance given
above,

The present invention provides copolymer compositions in
which repeating units of general formula la are present,

= N LN
M‘-S‘--@—Y‘ —Yz--—@ Z-D
— \
. . m MO

w n& 4
—_— . 1 1 ;
FAO-HO-LO~ ¢
w’ - L n' e r m‘ o
p s e 2
w la
wherein

M1, M1 each independently signify a repeating monomer unit
from the group; acrylate, methacrylate, 2-
chloroacrylate, 2-phenylacrylate; optionally N-lower
alky! substituted acrylamide, methacrylamide, 2-
chloroacrylamide and 2-phenylacrylamide; vinyl ether,
vinyl ester, styrene derivative, siloxane;

s1,s1" each independently signify spacer units such as, for
example, a single covalent bond, a straight-chain or
branched alkylene grouping represented hereinafter by
-(CHz)r-, as well as -(CHz)-0-, -(CH2)-O-(CH2)s-,
-(CH2)r-0-(CH2)s-0-, -(CH2)~CO-, ~(CH2)-CO-O-,
=(CH2)-0-CO-, -(CH2)r-NR2-, -(CH2)-CO-NR2-, -(CH2)r-
NR2-CO-, -(CH2)r-NR2-CO-O- or -(CH2),~NR2-CO-NR3-,
which is optionally mono- or multiply substitued with
fluorine, chlorine or cyano and in which r and s are each a
whole number of 1 to 20, with the proviso that r + s < 20,
and R2 and R3 each independently signify hydrogen or
lower alkyl;
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5 9 (1.18
After the
of
er

| REPLACEMENT SHEET
71.5°'g (0.3 nol) of 4-(6-hydroxy-hexyl oxy)-benzpi ¢
not) of methacrylic acid were dissolved in 950
addition of 7.2 g (0.07 nol) of hydroqui none an
p-t ol uenesul phonic acid the batch was boi]ed ungel
separator for 48 hours The clear brown sbfutio was subsequently
evaporated, the r s taken up in 1.5 1 o Hyt-—ether—H | t ered
and shaken f.ive ti §}Qqngé d ﬁﬁ? gg;ml Cc phase was
dried over [err], evaporp %-ﬁ %Egg {? g r\é{lce from
met hanol . After drying a VL f?e
4-[6-(2-rrethy|-acry|oy|o g@ 8 |nd as a
white powder; mp. 830C. P
preparation was effectedla oGé? ! 'Beée AR '@rﬁ'% c!13/1129 mol ) of
4- hydr oxy- 3- net hoXiig8i BnBii ¢ acid and 180 m_ of rret hanol W|th concentrat ed
sul phuric acid as the caeachsndependensli sigatyi phenyianesdichi®mat ogr aphed on
silica gel unsubstituted or optionally substituted with fluorine,
chlorine, cyano,-alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene, 1 3-
dioxane-2, 5-diyl, cyclohexane-1 4-diyl;
Yl v2, vl y2'
each independently signify a single covalent bond,
-(CH2)¢-, -0-, -CO-, -CO-0-, -0-0C~, -NR4-, -CO-NR4-
~R4N-CO-, -(CH2)y-0-, -O~(CH2)y-, -(CHz)u-NR4- or
-NR4-(CH2)y-, in which
R4. R4’ each independently signify hydrogen or lower alkyl;
t, t each independently signify a whole number of 1 to 4;
u u' each independently signify a whole number of 1 to 3;
m,nm,n'
each independently signify O or 1;
rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene;
yAVA each independently signify -O- or -NR>-, in which RS
signifies hydrogen or lower alkyl, or a second group of
formula D, in which
D, D each independently signify a straight-chain or branched
alkylene group with 1 to 20 carbon atoms which is
optionally substituted with fluorine or chlorine, a
cycloalkyl residue with 3 to 8 ring atoms which is
optionally substituted with fluorine, chlorine, alkyl or
alkoxy.
M2 signifies a repeating monomer unit from the group;
acrylate, methacrylate, 2-chloroacrylate, 2-phenyi-
acrylate; optionally N-lower alkyl substituted
acrylamide, methacrylamide, 2-chloroacrylamide and
2-phenylacrylamide; vinyl ether, vinyl ester; straight-
chain or branched alkyl esters of acrylic or methacrylic



wi t h “di chl or omet hane/ di et hyl ether (19:1). This gave 21.78 g of nethyl
4- hydr oxy- 3- net hoxy-ci nnamate as a pale yellow oil.
2- Met hoxy-4-[ (E) - 2- met hoxycar bonyl - vi nyl ] - phenyl  4-
[ 6- (2- et hyl - acryl oyl oxy) - hexyl oxy] - benzoate 0 REPLACEMENT SHEET O 5 FEB
1997 37 8.5 g (0.028 nol) of 4-[6-(2-mpghyl -acryl oyl oxy) -
hexyl oxy] - benzoate were treated wwth 6 ml of thionyl chloride and 3 drops
of DMF and the m xture wagcidgaiiyll esters00L acoylic2 onomeshacrigtic eacidysalkyhi ony|
chl ori de was conpl et el y r winyethéisr ot legténs, pheadryalkglt acrytatesh amd
subsequently in a hi gh vaphenoxykieylr methacylates,dphéhylaikgt aomplateskan up in
20 m . of dichl oro- nethanghanfyalidyb whethadedated, dpydrofysikyPaerylatest ora
solution of 5.25 g hydroxyalkyl methacrylates with alkyl residues of 1 to

20, preferably 1 to 10, especially however with 1 to 6,

carbon atoms; acrylonitrile, methacrylonitrile, styrene,

4-methylstyrene, siloxane; and

w, wand w2
are molar fractions of the comonomers with 0 <w < 1,
0 <wl<1and0<w2<0,5.

Preferred are copolymer compositions with repeating units
of the general formula la, wherein

M7 and ST as well as M1’ and S1' and M2 are as defined as
above; and

rings A, A’
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;

rings B, B'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4~ or 2,6-naphthylene or
cyclohexane-1,4-diyi;

Y1,Y2, YU, ¥2
each independently signify a single covalent bond,
-CH2CH2-, -0-, -CH2-0~, -0-CH2-,-CO-O- or -0-0C-;

mn m,n :
each independently signify O or 1;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene or 1,4- or 2,6-
naphthylene;
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f
prat ure
The resi due

(0.025 nol) of nethyl 4-hydroxy-3-nethoxy-cinnai

triet hyI amine in 25 m of THF. The batch was sti {2@ i Méngs
overnight, filtered and the filtrate was evapor t dto drByness.
was purified by colum chromat ography on sili cafg | Gib (REB 1997

di chl or onet hane/ di et hyl et her (19:1) and ygubsequent|ly by recrysfallization
fromethanol / THF. 6.31 g of '
2- met hoxy- 4-{ (E) - Z- &et hoﬁggmﬁybe@yland nyl ] - pheny
r]dé?ﬁ 9 “§fs€trén At-2heth 8F Lalthd®

f r%a ‘?o ¥” 519 1'n an

effect ([err]C): G 64 LC F\ ) n éion Iﬁ%g tut%%hxnt?\ng Kyl or}ase

1
[ 1-[ 6- [ 4- [ 2- et hoxy- 4- (E)a”‘?%teﬁ8§§‘é JUR Mt qr. methoxy; and
phenoxycar bonyl ] - phewdxard @yl oxycarbonyl]-1 -methyl -ethyl ene] Tg = 64 CC,
poly [1 -[6-[4-[2-propoxyrdrholaFfractions of eheachraondbmeraWidh 0 < w < 1,
0 <wl<1and0<w2<0,5.

anal ogous nmanner: poly |
phenoxycar bonyl ] -phenox

[ 6- (2- met hyl - acrybomi oXY)ezh
powder; mp. 92-94f err] Cy %ﬁi

Especially preferred are copolymer compositions with
repeating units of the general formula la, wherein n and n' signify
0 and

M1 and S1 as well as M1" and S1' and M2 are as above; and

nngs B, B
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chiorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;

Y2,Y2' each independently signify a single covalent bond,
-C0O-0- or -0-0C-;

m, m' each independently signify O or 1;

n, o' signify O;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy or 1,4- or 2,6-
naphthylene;

7 signifiy -O- and

D,D each independently signify a straight-chain or branched
alkylene group with 1 to 12 carbon atoms; and

w, wl and w2 :
are molar fractions of the comonomers with 0 < w < 1,
0 <wl<1andO<w?2<0,5.

One such compound of the formula la can be prepared
according to Example 3, namely



phenoxycar bonyl ] - phenoxy] - hexyl oxycarbonyl]-1 -nethyl - ethylene]; poly |
1-[6-[4-[ 2- but oxy-4-[ (E) - 2- met hoxycar bonyl -vi nyl ] -

phenoxycar bonyl ] - phenoxy] - hexyl oxycarbonyl]-1 -nethyl- ethylene]; poly [1
-[6-[4-[2-nethy|-4-[(E)-2-nethoxycarbonyl-vinyI]-

phenoxycar bonyl ] - phenoxy] hexyloxycarbo I]-I -nmethyl - ethylene]; poly [1
-[4-[4-[ 2- net hyl - _
phenoxycar bonyl ] - El@" carqﬁgw cggﬂnln ! mel] (?’Fnloé%é] pol y
[1-[2-[4-[2-meth8 '\?PﬁT 4-[
phenoxycar bonyl ] ppdlmxyqa]r enhb\(wb]r-pbmydn}y ethmtycarbenyl+ bméthyltg =
119[err] C 38 ethylene-co-1-[2-hydroxy-ethoxycarbonyi]-1-methyl-ethylene
(Example 3).

Further preferred copolymer compositions of fornula |
containing structures which are usual in polymer chemistry
consist of compounds of the formula Ib,

FAO-HO-HO

MZ
\-—-!—42
tw Ib

wherein

M1, M2 S1. A B, C,D,Z Y, Y2, m and n are as defined above:
and '

w and w 2 are molar fractions of the comonomers with
0 <w<1land0<w2<0,5.

Preferred are copolymer compositions with repeating units
of the general formula Ib, wherein

M1, M2 and S1 are as defined above; and

ring A  signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl- or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
cyclohexane-1,4-diyl; :

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
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poly [1 -[3-[4-[2-nethoxy-4-[(E)-2-nethoxycarbonyl -vinyl]- phe

noxycar bonyl ] - phenoxy] - pr opoxycar bonyl]- 1 -nethyl-ethylene], Tg = 102
[err]C, poly [I-][2-[2-nethoxy-4-[4-[(E)-2-nmethoxycarbonyl-vinyl]-
phenoxycar bonyl ] - phenoxy] - et hoxycar bonyl ].-1 -net hyl -et hyl ene]; poly

[ 1-[ 2-[ 2- met hyl - 4- [ 4- [ (E) - 2- met hoxycar bor - vi ny! ] -

phenoxycar bonyl ] -phenoxy%@)&)x AdiRely,skailr, "By Ritliamkly |seBR); 08l Yor
ehoxyaarton Y e ﬁ%}aﬂ Egﬁéég%’g%ﬁ[&z&g&ii@ﬁ?d%phyI ene]; poly

phenoxycar bonyl ] - phenoxy]

[ ﬁ [6-[2- WEt hy: ]-4"{%,4’(?( Efa@h ﬁ@c?épbhﬁ@ﬁﬂ? ify ia“ﬁﬁh%;lﬁ coval?nt Ibond I
enoxycar bonyl ] - phenox oxysar - 1a- ?;C" o

1= 160 [ 4-[ 4-[ 2- et hoxy- 4- ?E K2 2 Phos sorcRco-o B B POl

et HoX ronyl =
vi nyl ] - phenoxycar Byl | - gaethyndenendantly jsign 6 darbonyl] -1 -
met Ky} - gt hyl e%e] : ripg?/ 6]] [%ig igi-gﬂh:nymnﬁwhiﬁ%mﬁwbsm%eérmxppainnauyl -
vi nyl ] - phenoxycar bonyl | - cubstituted withy fliotiea,y tbloyine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
furanylene or 1,4- or 2,6-naphthylene;
signifies -O- and
D signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms, preferably 1 to 12 carbon
atoms or a cycloalkyl residue with 5 to 6 ring atoms
which is optionally substituted with alkyl or alkoxy,
especially with methyl or methoxy; and

w and w2
are molar fractions of the comonomers with 0 < w < 1
and 0 <w2<0,5.

24

N

Especially preferred are copolymer compositions with
repeating units of the general formula |Ib, wherein n signifies O
and

M1, M2 and S7 are as defined above; and

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl or
cyclohexane-1,4-diyl;

Y2 signifies a single covalent bond, -CO-O- or -0-0OC-;
m signifies 0 or 1;
n signifies O;

ring C signifies phenylene. which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy or 1,4- or 2,6-naphthylene;

Z signifies -O- and _

D signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms. and
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hexyl oxycarbonyl ]-1 -nethyl -ethylene]. Exanple 5 Poly [oxy-1

-[4-[4-[(E) - 2- net hoxycar bonyl -vi nyl ] - phenoxycar bonyl ] - phenoxy] -butyl]-1
-methyl-silylene] 0.5 g (1.4 mmol) of

4-[ (E) - 2- et hoxycar bonyl - vi nyl ] - phenyl 4-(but - 3-enyl oxy) - benzoate and 0. 071
g of poly(nethyl hydrogen- siloxane) were tfssolved in 3 m of toluene. The
solution was flushed for, 10 m r]ut S wth weak stream of _nitrogen through
a septum on the - ¥oand 9 @ea gaglar %ﬁﬁ?@ﬁ%@gtth?,cqg“?@mfrso‘fv‘té BlaM suln

di vi nyl t et r anet hyi di si | o>anded sowft 85.s0l ution were sprayed in to the
reaction mxture at roomtenperature while stirring. The batch was stirred
at 55[err]C for 24 hours. Then, the polyner solution was added dropw se to

400 m of ice-cool ed” gndaxRASHBFETESEYMPoundsSElith stridErdd%f the formula
Ib wich are usual in polymer chemistry are described in Example
7, namely

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxyl-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-ethylhexyloxycarbonyl]-1-methyl-ethylene]
(Example 7);

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-ethoxycarbonyl-1-methyl-ethylene] (Example 7);

poly [1-[6-[4-[2-methoxy-4-[(E)}-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-ethylhexyloxycarbonyl-1-methyl-ethylene]
(Example 7).

Polymer compositions of the present invention are also
copolymer compositions of formula | consisting of compounds
with repeating units of the general formula Ic,

M’—S'--@—Y‘- —YZ-—-® Z-D
- \
- L I I —\_%

w
P—— r - -
cAO-HO-LO ¢
——‘w’ - o im o
lc
wherein

M71,S1,A,B,C,D,2Z Y1, Y2, mand n as well as M1’, S1', A", BY,
¢, D, 7, YV, Y2', m' and n' are as defined above; and
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procedure was repeated twice. After drying in a hig
g of poly [oxy-1 -[4-[4-[(E)-2-

nmet hyl -silyl ene] as a white powder with the phase efif ect
194 1. The 4-[(E)- 2- meandwtareomglar fragtignspbfthe confénamers with

enyl oxy) - benzoat eg ugag a9 3o K@l iding material was prepared according to
the foll ow ng procedure: 4-(But-3-enyloxy)-benzoic acid [err] 69.1 g (0.5

nol ) of p-hydroxybenzoic acid were dissolved in 400 m of ethanol and
treated with a solution of 56.1 g (1 nol) of KOHin 250 m of water. The

of 4 bromo- 1 - but ene heEerd ait worauter, F8pioshiony With Engiib W3, Mano
was of the general formula Ic, wherein

M1 and ST as well as M1' and S1' are as defined above; and
rings A, A’ |
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl;

rings B, B'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4- or 2,6-naphthylene or
cyclohexane-1,4-diyl;

Y1, v2, yv, vy
each independently signify a single covalent bond,
-CH2CH3-, -O-, ~CH2-0-, -0-CH2-,-CO-0~ or -0-0C-;

m, n, m', n' :
each independently signify O or 1;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-furanylene or 1,4- or 2,6-
naphthylene;

2,7 signify -O- and

D, D' each independently signify a straight-chain or branched
alkylene group with 1 to 20, carbon atoms, preferably 1
to 12 carbon atoms or a cycloalkyl residue with 5 to 6
ring atoms which is optionally substituted with alkyl or
alkoxy, especially with methyl or methoxy; and

w and w1 are molar fractions of the comonomers with 0 <w < 1
and0<wl< 1.



renoved on a rotary evaporator. The aqueous phase was brought to a pH val ue
of 10 with NaOH and extracted repeatedly with diethyl ether. The agueous
phase was poured into a m xture of 46 ml of concentrated HCl and 500 m of

i ce-water. The separated acid was filtered off, washed with a small anount
of water and recrystallized from nethanol ter (2:1). After drying at 600C
in a water-jet vacuum 40 g of 4-(but-3-en oxy) benzoi c acid remai ned

behind as a white pO\@k;iecudmba feferredeafd @8

4-[ (E) - 2- Met hoxyc
(0.045 nol) of 4-
t hi onyl chloride
The excess thionyl
vacuum and subse-
t aken .up

ki

L o b S Sl e 7 ¢

drops of DMF and boil ed under refI ux for 3.5 hours.

chl ori,de was co Ieteli]rem)ved firstly in a water-jet

Mluand ) aswalltais

amhes defindd alboge;j andhl ori de was

rings B, B'

Y2, Y2'

. each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or cyclohexane-1,4-diyl;
each independently signify a single covalent bond, -CO-
O- or -0-0C-;

m, m'  each independently signify O or 1;

n,n' signify 0O;

rings C, C'
each independently signify phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy or 1,4- or 2,6-
naphthylene;

2,7 signifiy -O- and

b,D each independently signify a straight-chain or branched

alkylene group with 1 to 12 carbon atoms; and

w and w! are molar fractions of the comonomers with O < w < 1

and0<wl<1.

One such preferred compound is described in Example 9, '
namely poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyll-phenoxy]-hexyloxycarbonyl}-1-methyi-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl}-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyi-
ethylene] ( Example 9).

Preferred are copolymer compositions of the formula ia.

Especially preferred are compositions of the formula Ib and

lc.

Quite especially preferred are homopolymer compositions.
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40 in 10 m of dichloronethane and sl oWy added dropwi se ai OOC to a

m xture of 7.59 g (0,042 nol) of nethyl 3-(4-hydroxyphenyl)- acrylate
(Exanmple 1) and 6 ml of triethylamne in 40 m of dichloronethane. The
batch was stirred at roomtenperature overnight. The white precipitate in
the reaction mxture was dissolved by theaddition of dichloronethane. The
organi ¢ phase was washed repeatedly with water, dried over [err] and
evaporated to dryness. For purification, the residue was chromat ographed on
silica gel wth dichloronethane and subsequently recrystallized from

zt ?gn?l . 12. I65 g) of 4Cdr(derning the homopwlycmensl eampmhn]tmagwnh rer?eatmg
u enyl oxy powder ; phase
succession (QOO): 8h§8 ﬁ%%ﬁ%ﬁeﬁ? %\C/jv} %?e? w e?jé can be synthesized in

an anal ogous manner: Poly [oxy-4-[4- [2 met hoxy- 4 [ (E) - 2- net hoxycar bony! -

vi nyl | - phenoxycar bonyL_]_p,he fo| buty]]-1- rret hyI SI |yl ene]; Tg =

M’ s! —Y! Mz_o

wherein
M1, ST A B,C, D, Z Y1, Y2, mand n are as defined above.

One such preferred homopolymer is

poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-biphenyl-4-
yi]-cyclohexyl}-propoxycarbonyl]-1-methyl-ethylene] ( Example
6).

Especially preferred are homopolymer compositions with
repeating units of the general formula |, wherein

M1 and S1 are as defined as above; and

ring A  signifies phenylene which is unsubstituted or optionally

substituted with fluorine, chlorine, cyano, alkyl or
. alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,

cyclohexane-1,4-diyl;

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
atkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene or cyclohexane-1,4-diyl;

Y1,Y2Z each independently signify a single covalent bond,
-CH2CH2-, -0-, -CH2-0-, -0-CH2-,-CO-0O- or -0-OC-;

m, n each independently signify 0 or 1;

ring C  signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
furanylene or 1,4- or 2,6-naphthylene;
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47[err] C, poly [oxy-4-[4-[2-fuoro-4-[(E)-2-nethoxycarbonyl-vinyl]-
phenoxycar bonyl ] - phenoxy] -butyl]-1 -nethyl-silylene]; poly

[ oxy-6-[4-[2-net hyl -4-[ (E) - 2- net hoxycar bonyl -vi nyt] -

phenoxycar bonyl | - phenoxyl - hexyl]-1 -nmethyl -silylenel; poly
[oxy-4-[4-[4-[(E)-2-nmet hoxycarbonyl -vinyl ] -phenyl]- phenoxy]-butyl]-1
-nmethyl -silylene]; poly [oxy-6-[6-[4-[(E12- nethoxycarbonyl-vinyl-phenyl |l -
cycl ohexyl oxy] -hexyl]- 1 -nethyl-silylene]; poly

[ OXY- 4- [ 4- [ 4-[ ( B 2- net HOGRiEigs by @@ nyl | - phenoxy-

car bonyl ] - phenoxyp - but yl dignifieya -strdighsokaia oo byarcHed hikylehe) group

2- hexyl oxycar bonyl - vi nywmﬁhplaemea atlori) §iteferhblyut )tol 12 carbon

t hyl Iyl | . ]
Car bonyl] - phenoxy] butyl fout {‘g@'ﬁa%bhﬁﬂw 3‘2819&9%%565" hﬁwwgggdx@s phenoxy
2- met hoxycar bonyl - vi nyl ] 5 )

met hyl -silyl ene]; poly [o y- - 4- l { % gﬁft ﬂio %ar bonyl vi nyl ] - phenoxy- .

Quite especially preferred are homopolymer compositions
with repeating units of the general formula I, wherein n signifies
0 and

M1 and S1 are as defined above; and

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl or
cyclohexane-1,4-diyl;

Y2 signifies a single covalent bond, -CO-O- or -0-0C-;
m signifies O or 1;
n signifies 0;

ring C  signifies phenylene which is unsubstituted or optionally

substituted with fluorine, chlorine, cyano, akyl or

alkoxy or 1,4- or 2,6-naphthylene;

signifies -O- and

D signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms.

N

One such quite especially breferred homopolymers are

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene] ( Example1);

poly [1-[4-[(E)-2-methoxycarbonyi-vinyl]-
phenylaminocarbonyl]-1-methyl-ethylene] ( Example 1);

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene] ( Examples 2 and 3);

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxyl-hexyloxycarbonyl]-1-methyl-ethylene]
( Example 4);
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car bonyl ] - phenoxy] - but yl ] - net hyl - si | yl ene- co- di net hyl - oxy-' silyl ene; 41
poly [oxy-4-[4-[4-[(E)-2-nmet hoxycarbonyl -vi nyl ] - phenoxy- carbonyl ]

- phenoxy] - butyl ] -met hyl -si |l yl ene-co-oxy-4- [4-[4- [(E)-

2- but oxycar bonyl - vi nyl ] - phenoxycar bonyl | - phenoxy] - butyl ] -

met hyl - si | yl en-co-di nmet hyl -oxy-silyl ene]. Exanple 6 Poly
[1-[3-[4-[4"-[(E)-2-nmet hoxycar bonyl - vi nyRp- ol ol | Th

bi phenyl - 4-yl]-cycl ohexyl ] - propoxycar bonyl ] -1 -net hyl - ethyl ene e

pol ymeri zation of 3- P@bf/ 4-1:&7%)4_- K hdxpe §rbonyl-vinyl]-

vi nyl ] - bi phenyl - 4pherioxygattres]-phepoxylrhexylexgedtboni/lyl -methyltexhglene]pol y
[1-[3-[4-[4" -[ (B EBamid car bonyl -vi nyl ] -

bi phenyl - 4-yl] - cy%EI&o@(yl Evlpr opoxycar bony] - 1 -nethyl -ethyl ene]

poly [oxy-[4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]}-phenoxy]-butyl]-methyl-silylen] (Example 5 );

poly [1-[2-[(E)-2-methoxycarbonyl-vinyl}-naphthalin-6-
yloxycarbonyl]-1-methyl-ethylene] (Example 8).

The polymers of formula | are characterized by being
readily accessible. The methods for the production will be known
to a person skilled in the art.

The polymers of formula | can be prepared in principal
according to two different processes. In addition to the direct
polymerization of pre-finished monomers there exists the
possibility of polymer-analogous reaction of reactive cinnamic
acid derivatives with functional polymers.

For the direct polymerization, the monomers and the
comonomers are firstly prepared separately from the individual
components. The formation of the polymers is subsequently
effected in a manner known per se under the influence of UV
radiation or heat or by the action of radical or ionic catalysts.
Potassium peroxodisulphate, dibenzoy! peroxide, azobisisobutyro-
nitrile or di-tert.-butylperoxide are examples of radical
initiators. lonic catalysts are alkali-organic compounds such as
phenyllithium or naphthylsodium or Lewis acids such as BF3,
AICl3, SnCl3 or TiCls. The monomers can be polymerized in
solution, suspension, emulsion or substance.

In the second process a polymer of formula | can also be
produced in a polymer-analogous reaction from a pre-finished
functional polymer and a suitable functionalized cinnamic acid
derivative. Many known processes such as, for example, esteri-
fication, trans-esterification, amidation or the etherification are
suitable for polymer-analogous reactions.

The etherification of hydroxycinnamic acid derivatives with
polyhydroxyalkyl acrylates or polyhydroxyalkyl methacrylates in
solution under the conditions of the Mitsunobu reaction has been
found to be advantageous here. Thus, the reaction can be carried
out, for example, in that all hydroxy groups are reacted
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was effected anal ogously to Exanple 1. The pol yner has the follow ng phase
succession ([err]C: G 156 C 208 1 The
3-[4-[4" -[(E) - 2- met hoxycar bonyl - vi nyl ] - bi phenyl -4-yl |- cycl ohexyl]-propyl
trans-2-nethyl-acryl ate used as the starting naterial was prepared
according to the foll ow ng procedure: 3 o
trans-4'-[4-(3-Hydroxy-propyl)-cycl ohexyl%- bi phenyl -4- carbonitril A
sol ution-of 12 g dhomopolyrder) [oF-ih3thax afperothd }eﬂﬁnpﬁ%%k}‘%rou?s are
bi phenyl - 4- car bonistilli free (G emaipdlyrAsy, Whith GhYeHen bb Furlieyst - 1985, Vol .
131, 327) in 100 winewéRdRel/ Ml Burfidr polRr AR AORN R LY WATiEA C
wthin 5 mnut ﬁzrtrﬁ%a}\lﬁéé Zﬁie?ﬂg%.ﬂem n éé%{zeig A R%F‘r% ¥\$’é(’& pdEsiblity© ™
of me . ;
bor ohydri de was a{a ris'gsrt Egiﬁéi?ng{ftp On%ff {%{@ C 8%‘ v:%"z> ﬁiiqcﬁ\yre%pt ed
and the mixture was partition Steed FEn& PBFL%%‘ a%f‘il t'-
/ : : I
cmy? LOChl oric acid. The.{_ﬁg pggharm:eag{dgagll'ec p%?ﬁ%ﬁ; \g%?nr}llvgrsci;lly %?/Xﬁé&e orI
can be obtained according to methods known in the literature such
as, for example, the Knoevenagel reaction or the Wittig reaction
from commercially available aldehydes or from cyano compounds
which are obtained by previous reduction to the corresponding
aldehydes. The cinnamic esters or amides can then be prepared
from the cinnamic acids according to known esterification
procedures.

After application of the polymer layer to a carrier the
cinnamic acid units of general formula | can be dimerized by
irradiation with linear polarized light. By the spatially selective
irradiation of the molecular units of formula | specially
determined regions of a surface can now be directed and can also
simultaneously be stabilized by the dimerization.

Thus, for the production of polymer orienting layers in
regions which are limited selectively by area, a solution of the
polymer material obtained can. for example, firstly be produced
and can be spun in a spin-coating apparatus on to a carrier which
is optionally coated with an electrode (e.g. a glass plate coated
with indium-tin oxide (ITO) such that homogeneous layers of
0.05-50 um thickness result. Subsequently, the regions to be
oriented can be exposed e.g. to a mercury high-pressure lamp, a
xenon lamp or a pulsed UV laser using a polarizer and optionally a.
mask in order to form structures. The duration of the exposure
depends on the output of the individual lamps and can vary from a
few minutes to several hours. The dimerization can, however,
also be effected by irradiating the homogeneous layer using
filters which let through e.g. only the radiation which is suitable
for the cross-linking reaction.

The polymers in accordance with the invention are
iflustrated in more detail by the following Examples. In the
Examples hereinafter Tg signifies the glass temperature, €
signifies the molar decadic absorption coefficient, G signifies a
glassy solidification, C signifies the crystalline phase, S
signifies the smectic phase, N signifies the nematic phase and |
signifies the isotropic phase, p signifies the number of repeating
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42 water, dried over magnesi um sul phate, filtered and evapor at ed.
Crystallization fromethyl acetate/nethylene chloride gave 11.5 g of
trans-4'-[4-(3-hydroxy-propyl)-cycl ohexyl]-bi phenyl -4- carbonitrile as
yel l owi sh crystals. trans-4'-[4-(3-Hydroxy-propyl) -cyclohexyl]-biphenyl-4-
car boxal dehyde [ERR] 38.5 m of a diisobutyl alum nium hydride sol ution
(20%in toluene) was added dropwi se at OGgw thin 10 minutes to a
suspension of. 11.5 g of trans-4'-[4-(3-hydroxy-propyl)-cyclo-

hexyl ] - bi phenyl - 4-upitsbrasulting & ipolymersnhaving taomoleculam weightt Mgy r eact i on

m xture was war meghegivedh Y1 DOOr SISt ©ORE DB prefebsbly Howdver RAWeeA T a
;gg:} her 3.5 hour s.00aIBREIO00 B0O| Uspudlally agVirtabEoutly hoieve? ifRth¥eddded
partitioned bet weglnd @QP@'@E t 'e"{r'fewgﬁajﬁ)féeai 8!%%??%?0%{5#‘298% gani c

phase was comonomers withO <w < 1,0< and 0 <w< < 0,5.

Example 1

| Poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]l-1-methyl-ethylene]

folf’ O/v'io,

0.5 g (2.03 mmol) of 4-[(E)-2-methoxycarbonyl-vinyl]-
phenyl 2-methyl-acrylate and 1.67 mg (0.01 mmol) of 2,2'-azo-
bis-isobutyronitrile (AIBN) were dissolved in 4.1 ml of tetra-
hydrofuran (THF). The solution was flushed with a weak stream
of argon for 15 minutes. Subsequently, the reaction vessel was
sealed air-tight and heated to 60°C.: "After 24 hours the vessel
was opened, the solution was diluted with 4 ml of THF and added
dropwise to 800 ml of diethyl ether at room temperature while
stirring vigourously. The separated polymer was filtered off and
dried at 609C in a water-jet vacuum. For further purification,
the polymer was dissolved in 10 ml of dichloromethane and again
precipitated in 80 ml of diethyl ether. This procedure was
repeated until monomer was no longer detected by thin-layer
chromatography. Filtration and drying at 60°C in a vacuum gave
0.37g of poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyi]-1-methyl-ethylene] as a white powder with a glass
stage at Tg = 1459C and an absorption maximum of Imax. (in
CH2Cl2) = 275.2 nm (e = 21430 I/mol cm).

The 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 2-methyl-
acrylate used as the starting material was prepared according to
the following procedure:
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washéd repeatedly with water, dried over magnesi um sul phate, filtered and
evaporated. Crystallization fromethyl acetate/ nethylene chloride gave 9.9
g of trans-4'-[4-(3-hydroxy-propyl)- cyclohexyl]-biphenyl -4-carboxal dehyde
as pale yellow crystals. trans-4'-[4-]3- &2 Met hyl -acryl oyl oxy) - propyl | -

cycl ohexyl ] - bi phenyl - 4- car boxal dehyde FiBStly 9.4 m of triethylamne and

25[eri]C 1o a sotuti on of SN HCHIVABYPhERAEILR ¢ ¢

tetrahydrofuran. .There- after, the mxtu was stirred at -25[err]Cfor 1
hour and then a solution of 9.9 g of HO‘@M

trans-4'-[4-(3-hydroxy-propyl)-cycl ohexy henyl - 4- car boxal dehyde and
1.1 g of 4-dinethylam no-pyridine in 50 m of tetrahydrofuran was added
dr opwi se. Thereafter the m xture was left to react at O[err]C for 2.5
hours and then at room.t ure for 18 hours. Th reu he, teacti on
m xture was fil tered ?@Zﬁ?{zemﬂi %°F|W?‘£%‘IEV'M§' %ﬁ‘?i b ween
ether and water, ek FGH?%Q ?ﬂ%ﬁ’t and
evaporated. This 9@”"1‘1 35' Ehecsqueaom massbepted urder reflux for 2 hours.
ubsequently the majority of the methanol (about 200 ml) was
distilled off and the residue remaining behind was poured into
1.3 | of ice-water. The separated ester was filtered off under
suction and washed in succession with cold water, with a small
amount of cold NaHCO3 solution and again with cold water.

Drying at 500C in a water-jet vacuum gave 51.1 g of methyl 3-(4-

hydroxyphenyl)-acrylate in the form of a light brownish coloured
powder.

4-[(E)-2-Methoxycarbonyl-vinyl]-phenyl 2-methyl-acrylate
o
Yo

10.5 g (59 mmol) of methyl 3-(4-hydroxy-phenyl)-acrylate
were dissolved in 170 ml of tetrahydrofuran and treated in '
succession with 9.1 ml (65 mmol) of triethylamine and 0.079 g
(0.65 mmol) of 4-dimethylamino-pyridine (DMAP). 6.8 g (65
mmol) of methacryloy! chloride were added dropwise to the
solution, cooled to about 150C, over a period of 30 minutes. The
reaction batch was stirred at room temperature overnight and
subsequently filtered over a thin silica gel layer. The silica gel
layer was rinsed thoroughly with THF. After evaporation of the
solvent the crude product was recrystallized from about 200 mi
of ethanol. It was filtered off, dried and recrystallized once
more from ethanol. Filtration and drying at 500C in a water-jet
vacuum gave 10.3 g of 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 2-
methyl-acrylate as white crystals with a melting point of 76-
800C and an absorption maximum of Amayx. (in CH2Cl2) = 281.7 nm
(e = 24290 I//mol cm).

The following polymers can be synthesized in an analogous
manner:
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REPLACEMENT SHEET 0 5 FEB 1997 43 : -
met hyl - acryl oyl oxy) - propyl ] - cycl ohexyl ] - bi phgn +TLE : XST%ﬁTd Ih]yde I n
yl ] - bi phenyl - 4- -

cycl ohexyl ] -propyl trans-2-nethyl-acrylate 2%. 5_(5?5&199;6N bptyl T'ithium
sol ution were added dropwi se at O[err] C wB8hin[10 ninutes tof af sol ution of
6.4 m of trimethyl phosphonacetate in 50 m pf dry tetratydrof
g of crudetrans- 4. f&g@%&gﬁﬁ%@@@vﬁ%ﬁ&
cycl ohexyl ] - bi phe F-W'cea tdehyde in 50 m of dry tetra- hydrofuran was
dded d i t th t L3 i ' €S, S , the
e e var e, S BRI EEREOES ot o RS GRS

m xture was war nEd1-met ylene];
]

poly [1-[4-[(E)-2-butoxycarbonyl-vinyl]-phenoxycarbonyl]-1-
methyl-ethylene];

poly [1-[4-[(E)-2-hexyloxycarbonyl-vinyi]-phenoxycarbonyi]-
1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyi-vinyi]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-[4-[(E)-2-hexyloxycarbonyl-vinyl]-
phenoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyi-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-[4-[(E)-2-octyloxycarbonyl-vinyl]-
phenoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-ethoxycarbonyl-vinyl]-phenoxycarbonyi]-1-
methyl-ethylene-co-1-[4-[(E)-2-pentyloxycarbonyl-vinyl]-
phenoxycarbonyli]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenylaminocar-
bonyl]-1-methyl-ethylene], Tg = 2070C;

poly [1-[4-[(E)-2-butoxycarbony!-vinyl]-phenylaminocar-
bonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenylaminocar-
bonyl]-1-methyl-ethylene-co-1-[4-[(E)-2-pentyloxycarbonyl-
vinyl]-phenylaminocarbonyl]-1-methyl-ethylene];

poly [1-[4-[(E)-2-methylaminocarbonyi-vinyl]-phenoxycar-
bonyl]-1-methyl-ethylene];

poly [1-[4-t(E)-Z-dimethylamInocarbonyl-vinyl]-phenoxycar—
bonyl]-1-methyl-ethylene];

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[4-[(E)-Z-methoxycarbonyl-vinyi]-phenyl]-cyclo-
hexyloxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-cyclo-
hexylmethoxycarbonyl]-1-methyl-ethylene].



roomtenperature and left to react for 15 hours. THE%&&WE%SHE% dre was
then partitioned between nethylene chloride and 1 ydrochloric itd, the
organi ¢ phase was washed with saturated sodi um bi a'bg?%qsggqtion and
wat er, dried over magnesi um sul phate and,gvapor at £d r ogr aphyj on
silica gel" wth ethyl acetate/hexane (1:5? and supse

recrystallization from hexane/ et hyl acﬁ?ﬁﬁaz\(e .71 g of 3-[4-[4'}+[(E)-2-
met hoxycar bonyl - vi nyl ] - bi phenyl - 4-yl ] -cycl ohexyl ] -propytr—tr ans-

2-net hyl - acryl at e Padycof puf2d-4sis [CEYy-<2-ahethoxpoatisoryi-Ronyl]-phenoxy]-
[1-[6-[4-[4-[(FE)-2-met hoxygehgryrarbonyi}-1-methyl-ethylene]

phenoxycar bonyl ] - phenoxy] - hexyl oxycar bonyl ]-1 - net hyl -

et hyl ene- co- 1-[ 2- et hyl hexyl oxycarbonyl ] -1 -net hyl - et hyl ene] REPLACEMENT

SHEET ilo,\,o
p
Oko\

0O

0.555 g (1.91 mmol) of 2-[4-[(E)-2-methoxycarbonyi-vinyl]-
phenoxyl-ethyl 2-methyl-acrylate and 3.14 mg (0.019 mmol) of
2,2'-azo-bis-isobutyronitrile (AIBN) were dissolved in 3.8 ml of
tetrahydrofuran (THF). The solution was flushed with a weak
stream of argon for 15 minutes. Subsequently, the reaction
vessel was sealed air-tight and heated to 559C. After 24 hours
the vessel was opened, the solution was diluted with 4 ml of THF
and added dropwise to 800 mi of diethyl ether at room temper-
ature while stirring vigourously. The separated polymer was
filtered off and dried at 609C in a water-jet vacuum. For further
purification, the polymer was dissolved in 10 ml of dichioro-
methane and again precipitated in 800 ml of diethyl ether. This
procedure was repeated until monomer was no longer detectable
by thin-layer chromatography. Filtration and drying at 60°C in a
vacuum gave 0.34 g of poly [1-[2-[4-~[(E)-2-methoxycarbonyi-
vinyl]-phenoxy]-ethoxycarbonyi]-1-methyl-ethylene] as a white
powder with a glass stage at Tg = 920C and an absorption
maximum of Amax. (in CH2Cl2) = 296.3 nm (e = 21680 I/mol cm).

The 2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-ethyl 2-
methyl-acrylate used as the starting material was prepared
according to the following procedure:

Methyl (E)-3-[4-[2-hydroxyethoxy]-phenyl]l-acrylate

Ho/\/o
| oL

o

30 g (168 mmol) of methy! 3-(4-hydroxyphenyt)-acrylate
(Example 1), 29 g {210 mmol) of anhydrous K2CO3 and a spatula



44 .0 00.43 g (0.91 mmol) of [(E)-2- et hoxycarbampbecaran SHET |,
|

4-[ 6- (2- met hyl - acryl oyl oxy) - hexyl oxy] - benzoat e {0. 01 9 é@

2-et hyl hexyl methacrylate (Fluka 64072) and 1.6 59%holl) | of

2,2' -azo-bis-isobutyronitrile were dissolved irn 9 rri of tetrahydrofuran
(THF) The sol ution was flushed with a wédk stream of argon for 30 m nutes.

Subsequent | t he I to
55[er(r:l] C. A%lter 1 Be&ﬁgr(s {3 ﬁg%@ §‘d ﬁh TERlYY%Hn qoél ut ed
with 2 ml of THF Qroet qeo?dﬁdegfﬁﬂw“éﬁ &8 %écroom
t enper ature whil ewmhirr Si bvti egowbilgs isyirringhe Thep batehewvasostjnred ata85PC! t er ed
off and dried at ﬁcﬂ'[aerfu]‘hherrB damt eSubsequently,uthe s&las weret filtereduoffi i cati on,
the pol ymer was dasdcheefitrateawasitconcentrateditc drgnhese irhanwasedjergai n
precipitated in Ovecuuref TB.at§)df metiey .(EJ3-B-I2apaiioxyrethogy}-phemiipd unti |
monomer was no | opagtatdewers obtitied hNtheafdtin @M WHRE A SEIN affer t rati on and
recrystallization from i-propanol : :

of

2- [4 [(E)-2-Methoxycarbonyl-vinyl]-phenoxy]-ethyl 2-
methyl-acrylate

o]

Y‘o’\ﬁ@k’k’o

o

2.56 g (30 mmol) of methacrylic acid in 10 ml of THF were
slowly added dropwise to a solution of 6 g (27 mmol) of methyl
(E)-3-[4-[2-hydroxyethoxy]-phenyl]l-acrylate, 5.85 g (28.3 mmol)
of N,N'-dicyclohexylcarbodiimide (DCC) and 0.37 g (3 mmol) of 4-
dimethylamino-pyridine in 80 mil of tetrahydrofuran (THF). The
batch was stirred at room temperature overnight. In order to
complete the reaction there were added firstly a further 1.46 g
(7.1 mmol) of DCC and, after stirring for one hour, a further 0.5 g
(5.9 mmol) of methacrylic acid. The batch was stirred for a
further 24 hours, filtered and the filtrate was extracted 3 times
each time with 200 ml of 5% acetic acid and 200 mi of water.
The ether phase was dried over Na2S04, evaporated and the
residue was recrystallized from cyclohexane. Subsequently, the
still slightly impure product was filtered over a thin silica gel
layer (eluent: diethyl ether/hexane = 1:1). This gave 8.3 g of 2-
[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-ethyl 2-methyl-
acrylate as a white powder with a melting point of 81-829C and
an absorption maximum of Amax. (in CH2Clz) = 306.5 nm (e =
23675 I/mol cm).

The following polymers can be synthesxzed in an analogous
manner:

Poly [1-[2-[4-[(E)-2-ethoxycarbonyl-vinyi]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene];



drying at 50[err]Cin a water-jet vacuum gave 0.385 g of poly [1-]6-
[4-[4-[ (E) - 2- net hoxycar bonyl - vi nyl ] - phenoxycar bonyl ] - phenoxy] -

hexyl oxycarbonyl]-1 -nethyl - et hyl ene-co- 1- [2-ethyl hexyl oxy-
carbonyl]-1-nethyl-ethylene] (18:1) with the phase sequence ([err]C: G 42
S 205 |I. The [(E)-2-nethoxycarbonyl -vinyldg phenyl 4-[6-(2-nethyl -

acryl oyl oxy) hexyl oxy] - benzoat e was prepared anal.ogously to 2-

net hoxy- 4- [ ( E) - 2- met Haly c At toethyli-b2+[4-pRngprappsycarbonyl-vinyl]-

met hyl - acryl oyl OXpheMLaXﬁ}bkmeﬁﬂq%thﬁépry 4)e4 ¥be followi ng pol ymers
can be synthesized in an anal ogous manner: poly

[1-[6-[4-[4-[(D)-2- W%&?XMZ yda@w&dm&?ewb\ﬁ- -vinyl]-phengxy]-
bonyl ] - ph ) e Fo ey by phengxy
[cgr e?%l LegyﬁggéggF'E%#é§ﬁmf 'Wé@h’%f‘%n‘gf‘eﬁg; i) , yphgsecgequence
([err]©: G4l LC Zoopo]_ly [1-[2-[6-methoxy-3-[(E)-2-methoxycarbonyl-vinyl]-
phenoxyl-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyf-ethylene]:

poly [1-[2-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-fluoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methyl-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene];

poly [1-[1,1-dimethyl-2-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly {1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-methyi-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyt]-ethylene] (9:1),
Tg = 88 GC;

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyi-ethylene-co-1-methyl-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyi]-ethylene] (1:1),
Tg =76 °C;

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
butoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyi]-1-methyi-
ethylene]; -

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyi]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-(2-
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45 poly [1-[6-[4-[4-[(E)-2-nethoxycarbonyl - vi nyl | - phBROHAREMENT SHEET
car bonyl ] - phenoxy] - hexyl oxycar bonyl ] -1 -net hyl - et hyl gne-co-T" -

[ 2- et hyl hexyl oxycarbonyl ]-1 -nethyl -ethyl ene] (4:1); pqﬁg FEB 1997
[1-E3-[4-[4-[ (E)-2- net hoxycar bonyl - vi nyl ] - phenoxy-
car bonyl ] - phenoxy] - pr opoxycar bonyl ] -1 - 6hy| - et hylierre—e®
[ 2- et hyl hexyl oxycar bonyl ] - et hyl ene] ; polrrg

1-[2-[4-[4-[(E | = zetho -
L L T el b B o
hexyl oxycar bonyl - e{'ﬁ{ﬁtﬂgﬁé?; 8'%' [1

-[6-[4-[4-[(E)-2-meth | -vi ayl 1-ph -

cgr bE)nyI[ ]- H}e%oxy]n?he%ﬂyiiﬁ%ﬂ@'E-Z'I']EIWFKQM'Y@MG:%"PXY I-
met hoxycar bony| - thesytsnbasyhyl emerhypethylene-co-1-{2-[4-[(E)-2-

[ 1-[6- [ 4-[ 4- [ (E) -oktyRixyesysemyloninyvpiendxyl arbonyl]-1-methyl-
car bonyl ] - phenoxyét feﬁ l'l,oxycar bonyl]-1 -nethyl-efhyl ene-co-1 -
et hoxycar bonyl -1 ™= é ethylene]; poly [1

-[6-[4-[4-[(E)-2-netho rhonyl -vinyl ] -phenoxy- .
car bonyl ] - phenoxy] - hBQ@Ei?&@%’C“ﬁ'E' T]e-tﬁ%’f fE@MyY'BMB:R’lﬁ@Xﬂ'
. ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
dodecyloxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyll-1-methyl-
ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyli]-2-methyl-
phenoxy]-ethoxycarbonyi]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylen]e;

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyi]-
phenoxy]-hexyloxycarbonyl]-1-methyi-ethylene];

poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
cyclohexyloxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
cyclohexyloxy]-butoxycarbonyl]l-1-methyl-ethylene];

poly [1-[2-[4-[5-[(E)-2-methoxycarbonyl-vinyl]-pyridin-2-
yll-phenoxy]-ethoxycarbonyi]-1-methyi-ethylene];

poly [1-[2-[2-[4-[(E)-2-methoxycarbonyi-vinyl]-phenyl]-
pyrimidin-5-yloxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[6-[(E)-2-methoxycarbonyl-vinyi]-naphthalin-2-
yloxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-naphthalin-1-
yloxyl-ethoxycarbonyl]-1-methyl-ethylene];



propoxycar bonyl -1 -net hyl -et hyl ene]; poly
[1-[6-[4-[4-[ (E) - 2- net hoxycar bonyl - vi nyl ] - phenoxy-

car bonyl ] - phenoxy] - hexyl oxycar bonyl ] -1 -nmet hyl - et hyl ene-co-1 -

but yl oxycarbonyl -1 -net hyl -ethyl ene]; poly [1-
6-[4-[4-[(E)-2-nethoxycarbonyl-vinyI]-phﬁ oxy- carbonyl ]
-pheﬂo?y]-hexyloxycarbonyl- 1 -nethyl-et ylene-co-l - pentyl oxyca rbonyl- 1
-met hyl -ethyl.ene] ; ppbly [(h-[&-Thdp(ES-2-nhathdxesfbonsviMAMHaphthalid-1rhenoxy-
car bonyl ] - phenoxy];- hex - _-gahge lyene-co-1

hexyl oxycar bonyl foﬁf}é%ghﬁ%gﬁ]@'ﬁgﬁ i];ﬁ% y -yéthﬂé%].
[1-[6-[4-[4-[ (E) - Z- et hoxycar bonyl - vi nyl ] - phenoxy-
carbonyl]-phenoxyl-hexyloxycarbonyl]-154ﬂﬂdgggethylene-co-l -

octyl oxycarbonyl -1 -met hyl -et hyl ene]; poly

[1-[6-[4-[4-[(E)-pamth Xypzx[quz?-\a-rméthohycemon l-vinyl]-phenoxy]-

car bonyl ] - phenoxy] - hexyl oxs¢fo rbohyl 1=t Imethyve thiidene]l -

dodecyl oxycar bonyl -1 -net hyl - et Ayl ene] ; poly

[1-[6-[4-[4-[ (B - 2- ppt pelyreardnaibgousi éterifichtionXaccording to Mitsunobu
car bonyl ] - phenoxy] - hexyl oxycar bonyl] -1 -nethyl-ethyl ene-co- 1-

o -
fL 0/\,0
P I
0\
O

2.5 g (4.05 mmol) of a stock solution of poly (2-hydroxy-
ethyl methacryiate) (21 wt.% in DMA) were diluted 7.5 mi of
dimethylacetamide (DMA) under argon. 2.32 g (8.8 mmol) of
triphenylphosphine and 1.44 g (8.1 mmol) of methyl 3-(4-
hydroxyphenyl)-acrylate were dissolved in the reaction batch at
room temperature while stirring. The solution was cooled to 0°C.
1.4 ml (8.8 mmol) of diethyl azodicarboxylate (DEAD) were added
dropwise within 4 hours. The reaction batch was left at 00C for a
further 15 minutes and then, after removal of the ice bath,
stirred at room temperature for 15 hours. The reaction mixture
was then added dropwise to about 300 ml of diethyl ether while
stirring vigourously. The separated polymer was filtered off and
dried at 600C in a water-jet vacuum. For purification, the
residue was dissolved in 10 ml of dichloromethane and again
precipitated in diethyl ether. This procedure was repeated until
monomer was no longer detectable by thin-layer chromatography.
Filtration and drying at 600C in a vacuum gave 0.93 g of poly {1-
[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-
1-methyl-ethylene] as a white powder with a glass stage at Tg =
889C and an absorption maximum of Imax. (in CH2Cl2) = 296.6 nm
(e = 20610 I/mol cm).

The following polymers can be synthesized in an analogous
manner:

Poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene}, Tg = 900 C;
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46 poly [1 -6-[4-[4-[(E)-2-net hoxycarbonyl -vi nyl ] - phenoxy-

car bonyl ] - phenoxy] - hexyl oxycar bonyl ]-1 -met hyl - et hyl ene-co-1 -

al Il yl oxycarbonyl -1 -nethyl-ethylenel; poly [1

-[6-[4-[4-[(E) - 2- net hoxycar bonyl - vi nyl ] - ghenoxy-

car bonyl ] - phenoxy] - hexyl oxycar bonyl ] -1 -net hyl - et hyl ene-co-1 -

phenyl - et hyl ene] ; polpply 1[-B2{[4-[(E}{2-ExhexyearbonylednyidphensixiiA | - phenoxy-

car bonyl ] - phenoxyéthoxyehobgmyd] Hiomyd thyl-ethylemec @11+ 2 enadroay4 -

net hoxycar bonyl - e¢thdxgeatbomdl-i -methyl-ethylenel;

[1-[6-[4-[4-[ (E)-2-nmet hoxycar bonyl - vi nyl ] - phenoxy- ca rbo

nyl ] - phenoxy] - hexyl oxppbarlie34[B-{( E) r@>msthosytarbengl-vimyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl}-1-methyl-ethylene];

poly [1-[2-[3-[(E)-2-methoxycarbonyl-vinyi]-phenoxy]-
ethoxycarbonyl}-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene (4:1), Tg = 73 °C;

poly [1-[2-[6-methoxy-3-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2~-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene], Tg = 84 °C;

poly [1-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxyl-butoxycarbonyl]-1-methyl-ethylene}, Tg = 60 °C;

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxy]-methoxycarbonyl]-1-methyi-ethylene-co-1-[2-hydroxy-
ethoxycarbonyi]-1-methyl-ethylene];

poly [1-[2-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyli]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-fluoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methyl-
phenoxy]-methoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[1,1-dimethyl-2-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbony(]-1-methyl-
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but yl oxycar bonyl -et hyl enel ; poly [1
-[6-[4-[4-[(E) - 2- net hoxycar bonyl - vi nyl ] - phenoxy-

car bonyl ] - phenoxy] - hexyl oxycar bonyl ] - 1- net hyl - et hyl ene-co-1 -
cyano-ethylene]; poly [1-[6-[4-[2-nethoxy-4-[(E)-2-nethoxycarbonyl -vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbon§l]-1 -nmet hyl - et hyl ene-co-1

- met hoxycar bonyl -1 -net hyl - et hyl ene]; poB3§

1-[6-[4-[ 2- met hoxy- 4- -2-get hoxycarbonyl - vi nylJ -
|[ohe£lox3[/ca£ bonyl ] }ﬁ‘gﬁ%{é bﬁﬁ'igM@éyb%ﬁ\ﬂx%ﬁﬁqgﬁdﬂI‘methy{'ethy lene]
et hyl ene- co- 1- et H3®yZdbbg s A1 Gt hyl - et hyl ene] (19: 1), Tg= 76[err]C poly
[1 -[6-[4-]2-nethoxy-4-[(E)-2-nethoxycarbonyl -vinyl]-
phenoxycar bonyl ] - phe poly |[1hE2<{ # X Er-2-trethotychrborylhvihyllephernoxyd- co- 1

- b | - . ola -co-1-[2-T4- 2w
_Fg?l[ogf%/gﬂm gﬂgx éthﬁi&ﬁ%orﬁ}lgﬂ Riegthi eak)rgh_e co-1-[2-[4-[(E)-2

-4-1(E).: 2- h |] -
phenoxycar bonyl | ‘Eﬂ?@&? X%lflzq@ 'Iﬁ@i‘%ﬁ% }-ﬁé‘tfi&}{ﬁrﬁypyl]él ﬂ??ﬂﬁ’é‘- co-1
- [ 2- et hyl - pr opox§iderlensmget 11 2-hydnexy-ehoxysaegonmplilyniethyl-ethylene]

- [ 6-[4-[ 2- et hoxy(14+435) T¢="84 POxycar bonyl - vi nyl ] -

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyi]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
butoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyi]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-(2-
methyl-butoxy)-carbonyl-vinyl}-phenoxy]-ethoxycarbonyl]-
1-methyl-ethylene-co-1-[2-hydroxy-ethoxycarbonyi]-1-methyi-
ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-{2-[4-[(E)-2-
octyloxycarbonyli-vinyl]-phenoxy]-ethoxycarbonyi]-1-methyl-
~ ethylene-co-1-[2-hydroxy-ethoxycarbonyi]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl}-phenoxyl-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
dodecyloxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyi}-1-methyi-
ethylene-co-1-[2-hydroxy-ethoxycarbonyi]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-2-methy}-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl]-
phenoxy]-ethoxycarbonyi]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenyl}-
phenoxy]-hexyloxycarbony!}-1-methyl-ethylene];
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phenoxycar bonyl |
- but yl oxycar bony
[1-[6-[4-[2-neth
phenoxycar bonyl ]
- pentyl oxycar bon
[1-[6-[4-[2-neth
phenoxycar bonyl |
- hexyl oxycar bony
-[6-[4-[ 2- net hox
phenoxycar bonyl |
- [ 2- et hyl hexyl ox
-[ 6-[4-[ 2- net hox

- phenoxy] - hexyl oxycar bonyl]-1 -nethyl - ethyl ene-co-1
| -1 -methyl-ethylene]; poly

oxy-4-[ (E) - 2- met hoxycar bonyl - vi nyl | -

- phenoxy] - hexyl oxycar bonyl ]-i -nmethyl - ethyl ene-co-1
yl -1 -nethyl -et hyl ene]; |y

o %I“aﬁ;_- -W?%a SRRV vin T pheml 4

ﬁ!?%:g)ef’tg %g%ﬁgx iiﬁ%%ﬁfézé@%ﬁ g keholy [1

;Ezqu@ptﬁ; AU
)

bomyddhodye ?o L-.etlﬁ%b @]98'1
s R e

poly [1-[2-[4-[5-[{E)-2-methoxycarbonyl-vinyl]-pyridin-2-
yl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-
hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-[4-[(E)-2-methoxycarbonyl-vinyll-phenyi]-
pyrimidin-5-yloxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-
hydroxy-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[6-[(E)-2-methoxycarbonyi-vinyl]-naphthalen-2-
yloxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-naphthalen-1-
yloxy]-ethoxycarbonyli]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[8-[4-[(E)-2-methoxycarbonyl-vinyl]-naphthalen-1-
yloxy]-octyloxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-
ethoxycarbonyl]-1-methyl-ethylene]

Example 4:

Poly [1-[6-[4-[2-methoky-4-[(E)-z-methoxycarbonyl-
vinyl]-phenoxycarbony!l]-phenoxy]}-hexyloxycarbonyli}-1-
: methyl-ethylene]

o]

Yo’\/\/\/o
p O\fo o

o

-2.5 g (5 mmol) of 2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenyl 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate
and 8.2 mg (0.05 mmol} of 2,2'-azo-bis-isobutyronitrile were
dissolved in 10 ml of tetrahydrofuran (THF). The solution was
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phenoxycar bonyl | - phenoxy] - hexyl oxycar bonyl]-1 -net hyl - et hyl ene-co- |
-octyl oxycarbonyl- 1 -nethyl-ethylene]; poly [1
-[6-[4-[ 2- net hoxy-4-[ (E) - 2- met hoxycar bonyl -vi nyl ] -
phenoxycar bonyl | - phenoxy] - hexyl oxycar bonyl]-1 -nmet hyl - et hyl ene-co-1
-dodecyloxycarbonyl- 1 nethyl et hyl ene] 35pol y [1

-[6-[4-[ 2- met hoxy: 4 Eé rreth carbo | -vin
phenoxycar bony! ] -f "I’r °" Q\)ﬂ‘muﬁsh [S¥hset0- 1
- oct adecyl oxycar ?ré'teﬁ T’O%t air-tight and *heated to
[ 1-[ 6- [ 4- [ 2- met hok fepr 24rkaurs ea\resga Wamqw;ened the solution was
phenoxycar bonyl ] d]ltmenbmh Bemi b6 xiy{Faatd ragdided dropwiseyto 168 hyfesthanol-at
-al | yl oxycar bonylrobm emperateré witleebtirning wigourously. The separated

{)ﬁekgx%ag gog;t]h #ﬁg&?&%%ﬂb@% EY'S'W(]: in a wat J;%aﬂfe&% |
Fo ﬁl‘iﬁ 1
- [ 2- phenoxyet hoxy Hf'ﬂf é f eél tated in 1.75 | of

-[6-]4-(2- rrethoxy- -
phenoxycar bonyl ] - %ée lf - \&‘ MR 9 1
-[ 2- phenyl et hoxyc p%%r M ?ma 1ol ra lofi and
[1-(6-[4- 2- rreth aneam%t uﬁtb\fﬁ%wgﬂw 14 g of poly [1-[6-

' -[2 methoxy-4 [(E)-Z2-methoxycarbonyi-vinyl]-phenoxy-
carbonyl]-phenoxyl-hexyloxycarbonyl]-1-methyl-ethylene] with a
molecular weight My of 769 000 (gelpermeations-
chromatography: THF, 35 °C, polystyroistandard),with a glass
stage at Tg = 740C and an absorption maximum of Amax. (in
CH2Cl2) = 277.0 nm (e = 31575 I/moi cm).

The 2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-
[6-(2-methyl-acryloyloxy)-hexyloxy]}-benzoate used as the
starting material was prepared according to the following
procedure:

4-(6-Hydroxy-hexyloxy)-benzoic acid

AN

OH

229.2 g {(1.66 mol) of p-hydroxy-benzoic acid were
dissolved in 600 ml of methanol and treated at 0OC within 10
minutes with a solution of 151 g (3.77 mol) of NaOH in 480 ml of
H20. 271.2 g (1.99 mol) of 6-chloro-hexanol were slowly added
dropwise to this solution. Finally, 0.75 g of potassium iodide was
“added and the batch was boiled under refiux for 60 hours. For the
working up, the yellow sclution was poured into 3 | of H20 and
treated with 10% HCl (about 600 mi) until a pH value of 1 had
been achieved. The milky suspension was filtered over a large
suction filter. The residue was sucked dry and recrystallized
twice from about 1.5 | of ethanol. This gave 229.6 g of 4-(6-
hydroxy-hexyloxy)-benzoic acid as a fine white powder; m.p. 136-
1410C.

4-[6-(2-Methyl-acryloyloxy)-hexyloxy]l-benzoic acid
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phenoxycar bonyl ] - phenoxy] - hexyl oxycar bonyl]-1 -net hyl - ethyl ene-co-1
- phenyl -ethylene]; poly [1
-[6-[4-[ 2- net hoxy-4-[ (E) - 2- net hoxycar bon);;# -vinyl]-
phenoxycar bonyl ] - phenoxy] - hexyl oxycar bon ? 1 -methyl- ethyle n e-co- 1
-cya n o-ethyle ne ]; poly
[1-[4--(E)-2-net hoxycarbonyl -vi nyl ] -gohenoxycar bonyl | - 1
-nmet hyl - et hyl ene-co-1 -phenyl -eth g};\,p\o%b -
[4-[ (E)-2-met hoxycar bonyl - vi nyl ] - plfendxycar bony%@\lﬁd met hyl - et hyl ene-co- 1
- met hoxycar bonyl -1 -met hyl -et hyl ene]; poly
[ 1-[ 4-[ (E) - 2- et hoxycar bonyl - vi nyl ] - phenoxycar bonyl P8 1- et hyl - et hyl ene- co-
1- propoxycar bonyl - 1-net hyl -ethyl ene]; poly
[ 1-[ 4-[ (E) - 2- met hoxycarbdgl (0:Brmbl)- ohdnBhypdraxgrhexyloxy)-benzoic acid and
-met hyl - et hyl ene- q@1.5-g€1VI ®xyolpiop angthatryliceadid welehilissslobd in 9F®B ol y [ 1
-[2-[4-[(E) - 2- et ypoHicrobsry.| AftétytHe BdGIIONYIF7.2 g (0.07 mol) of
hydroquinone and 7.2 g (0.04 mol) of p-toluenesulphonic acid the
batch was boiled under reflux on a water separator for 48 hours.
The clear brown solution was subsequently evaporated, the
residue was taken up in 1.5 | of diethyl ether, filtered and shaken
five time with 300 mi of H20 each time. The organic phase was
dried over Na2S04, evaporated and the residue was recrystallized

twice from methanol. After drying” at 400C in a water-jet
vacuum 47.33 g of 4-[6-(2-methyl-acryloyloxy)-hexyloxyl-
benzoic acid remained behind as a white powder; m.p. 839C.

Methyl 4-hydroxy-3-methoxy-cinnamate

HO
NN

o]

The preparation was effected analogously to Example 1
from 25 g (0.129 mol) of 4-hydroxy-3-methoxy-cinnamic acid and
180 ml of methanol with concentrated sulphuric acid as the
catalyst. For purification, it was chromatographed on silica gel
with dichloromethane/diethy! ether (19:1). This gave 21.78 g of
methyl 4-hydroxy-3-methoxy-cinnamate as a pale yellow oil.

2-Methoxy-4-[(E)-2-methoxycarbonyi-vinyl]-phenyl 4-
[6-(2-methyl-acryloyloxy)-hexyioxy]-benzoate

0
\[HLOWIO
O\FO o~
o)
\Q/YO\

o)
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et hoxycarbonyl ] - 1-net hyl - et hyl ene-co-1 -net hoxycarbonyt- 1 -
nmet hyl -ethyl ene]; poly [| -[2-[4-[(E)-2-nethoxycarbonyl -vi nyl]-phenoxy] -
et hoxycarbonyl] -1 -nethyl-ethyl ene-co-1 -butyl oxycarbonyl - 1-
met hyl -ethyl enel ; poly [1 -(2-[4-[(E)-2-nmThoxycar bogyl -?/I n;l/l ] - phenoxy] -
et hoxycarbonyl ]-1 -net < = (GO- Get ar bonyl - -
met hyl>/-et hyl ene] ; Qwég _gesgﬂ - %5 -%&h@%ﬁ%&%ﬂ%k@yiﬁlgh noxy] -
but yl oxycar bonyl ] h% Y et by e SFEE JoEateY Wiy, offyenyl chioride
. 36 3 SfoPs pEDME. prdkrhe riisture wasPestesl toy A9 fopRenoxy] -
met hyl - et hyl ene] ; 39813 9¢ f; E& F0e e I OCIfopRenoxy]
hexyl oxycar bonyl | PPUl$etihg EEIHRI @U)dodﬂw%ms)@me:gelwre_mmved _
net hyl - et hyl ene] ; figstly l¥ 1a [;»the;qfevmmfn angd( sybsequentlyxipcartigmwacuimy | ] -
phenoxy] - et hoxycarlthengasjdual -acid ichlorisiehwiae raken-up o @0/ Intixof divhidreny! - 1
-met hyl - et hyl ene] imexdlayte [ahd doivhs EBEEGropwise Rt BoaaihexyfAiohosy 524 gy! | -
(0.025 mol) of methyl 4-hydroxy-3-methoxy-cinnamate and 4.25
mi of triethylamine in 25 ml of THF. The batch was stirred at
room temperature overnight, filtered and the filtrate was
evaporated to dryness. The residue was purified by column
chromatography on silica gel with dichloromethane/diethyl ether
(19:1) and subsequently by recrystallization from ethanol/THF.
6.31 g of 2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl}-pheny! 4-
[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate were isolated as a
white powder; m.p. 92-940C.

The following polymers can be synthesized in an analogous
manner:

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene], Phase effect (°C): G 64 LC1 135 LC2 164 | ;

poly [1-[6-[4-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene]
Tg =64 0C;

poly [1-[6-[4-[2-propoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[2-butoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[5-t4-[2'methyl-4-[(E)-Z-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[4-[4-[2-methyl-4-[(E)¥2-methoxycarbonyl-vinyl]—
phenoxycarbonyl]-phenoxy]-butyloxycarbonyt]-1-methyl-
ethylene];

poly [1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyi]-1-methyl-ethylene],
Tg=119°C;
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phenoxy] - but yl oxycar bonyl ]-1 -nethyl -ethyl ene-co-1 -pentyl oxy- carbonyl -1
-nmet hyl - et hyl ene]. Exanple 8. Poly

[ 1-[2-[ (E) - 2- met hoxycar bonyl - vi nyl ] - napht hal en-6- yl oxycar bonyl]-1

-nethyl -ethylene] p 0.9 g (3.04 mml) ofzgF)-2-(2-met hoxycarbonyl -vinyl) -
napht hal i n-6-yl 2-nethyl -acryl ate and 3.3? mg (0.02 mml ) of

2,2' -azo- bi s- i sobut ypolyi {i+]3=[4d2Zemetbexyded(E)r2 méthdxycharbatylatiygiof ur an

(THF). The sol ut ipfh@nbﬁﬁciMﬁbﬁ%ﬁéﬁd&y}d@?hxyca%nﬁﬂﬁﬁ%ﬁ%ﬂi‘y]-%‘tﬁ?l@né?r 30

m nut es. Subsequernt_lyf t reaction vessel was sealed air-tight and heated
to 60[err]C. Aftef 9 RgurS t he vessel was opened, the solution was dil uted

with 2 mM of THF andp&g'd?q-fy-??%éﬁ\&ﬁ-&-[%-?{E)Ufzrng‘fh%xy%tarﬁ&@p\}iﬁmgrature

whi | e phenoxycarbonyl}-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-[2-methyl-4-[4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-viny!]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[2-methyl-4-[4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenyl]-phenoxy]-hexyloxycarbonyl]-1-
methyl-ethylene]; '

poly [1-[6-[4-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyll-phenoxycarbonyl]-cyclohexyi]-cyclohexyloxy]-
hexyloxycarbonyi]-1-methyl-ethylene].

Example 5:

Poly [oxy-1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi]l-phenoxy]-butyi]-1-methyl-silylene]

0.5 g (1.4 mmol) of 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl
4-(but-3-enyloxy)-benzoate and 0.071 g of poly(methylhydrogen-
siloxane) were dissolved in 3 ml of toluene. The solution was
flushed for 10 minutes with a weak stream of nitrogen through a
septum on the reaction vessel. Subsequently, 8 ul of a platinum-
divinyltetramethyidisiloxane complex sclution were sprayed in to
the reaction mixture at room temperature while stirring. The
batch was stirred at 550C for 24 hours. Then, the polymer
solution was added dropwise to 400 ml of ice-cooled n-hexane
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'stirring vigorously. The separated polyner was filtered off and dried at
400C in a vacuum For further purification, the polynmer was dissolved in
about 6 mM of THF and again precipitated in 1 1 of methanol. This procedure
was repeated until nononmer was no | onger dg ectable by thin-Ilayer

chromat ography. Filtration and drying at 400C in a vacuum gave 0.15 g of
poly [1 -[2-[(E)-2-whgé hairyviagr bwnﬁlprétmr&dteaaﬁ&lyﬂi@k%sﬁs&bwwr aﬁemll- 1
-nmethyl - ethyl ene Wyis5oided0h SbouR’S ‘fﬁ' &h{ol%hé)fané e ffated ln 400 mI

(gel perneati ons- chr gaeh |ap-hp(- wi¢ rdSeatkd! tW! gr ﬁgr and
" seser et Lz;'yz:rggﬂ R ok h%ggo A T e
the starting materi a i syé r%ﬁ’g(;cé S b %‘P8 ?‘t?sdure

Met hyl (E) - 3- (6- hydm?% | 3ha WRits Few 5 8 R@ze@

6- br ono- 2- napht hol , 38 1966‘7 2 mmol ) of methyl acrylate, 100 ng (0 45 mmol )

of palladi um acetate and 25 m of triethylamne were placed in a flask

gassed with The 4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-(but-3-
enyloxy)-benzoate used as the starting material was prepared
according to the following procedure:

4-(But-3-enyloxy)-benzoic acid
o
ﬂf‘@“oﬂ

69.1 g (0.5 mol) of p-hydroxybenzoic acid were dissolved in
400 ml of ethanol and treated with a solution of 56.1 g (1 mol) of
KOH in 250 ml of water. The reaction batch was heated under
reflux. While so doing 74.26 g (0.55 mol) of 4-bromo-1-butene
were slowly added dropwise. After S hours the ethanol was
removed on a rotary evaporator. The aqueous phase was brought
to a pH value of 10 with NaOH and extracted repeatedly with
diethy! ether. The aqueous phase was poured into a mixture of 46
mi of concentrated HCl and 500 ml of ice-water. The separated
acid was filtered off, washed with a smali amount of water and
recrystallized from methanol/water (2:1). After drying at 60°C
in a water-jet vacuum 40 g of 4-(but-3-enyloxy)-benzoic acid

remained behind as a white powder; phase succession (0C). C 120
NT1411

4-[(E)-2-Methoxycarbonyl-vinyl]-pheny! 4-(but-3-
enyloxy)-benzoate

=\J°'@"Z_@_/f‘“§_

+ 8.7 g (0.045 mol) of 4-(but-3-enyloxy)-benzoic acid were
treated with 76 mi of thionyl chloride and 2 drops of DMF and
boiled under reflux for 3.5 hours. The excess thionyl chloride was
completely removed firstly in a water-jet vacuum and subse-
quently in a high vacuum. The residual acid chloride was taken up
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nitrogen. After the addition of 545 ng (1.79 mml) of tri-(o-
tol yl ) -phosphi ne the reaction m xture was boil ed under reflux overnight
After 15 hours the reaction was interrupted and the m xture was partitioned
bet ween et hyl acetate and water. The orgd@ c phase was back-washed three
times wth water and the aqueous phases were each individually back-washed
twice with ethyl BcdPambof l%'i?ﬁ‘g?ﬁéﬂe siowlhypdded drepwisgrite@96viar
magnesi um sul phat 8 Mixturecpb d- 39 & (@042 mokhaf enethyt 3teithydioxysbenyl)i n a
vacuum Chr onat ogeipiatediExample d Jgand G oh ofEpieslyinmine BHROTMODIFER 1997
50 tol uene/ et hyl dicbloaomethard. Jie batchewas stirrext ay sbai terapemtufer om et hyl
acet at e gave 3. 650gemightet Thle Wwhite Jprediginate drytheapdddiinemixtary Iwasacryl at e.
dissolved by the addition of dichloromethane. The organic phase
was washed repeatedly with water, dried over Na2S04 and
evaporated to dryness. For purification, the residue was
chromatographed on silica gel with dichloromethane and
subsequently recrystallized from ethanol. 12.65 g of 4-[(E)-2-
methoxycarbonyl-vinyl]-pheny! 4-(but-3-enyloxy)-benzoate were

isolated as a white powder; phase succession (OC): C 103 N138 |

The following polymers can be synthesized in an analogous
manner:

Poly [oxy-4-[4-[2-methoxy-4-[(E)-Z-methoxycarbonyl-
vinyl]l-phenoxycarbonyl]-phenoxy]-butyi]-1-methyl-silylene]; Tg =
47°C;

poly [oxy-4-[4-[2-fuorc-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-butyl]-1-methyl-silylene];

poly [oxy-6-[4-[2-methyl-4-[(E)-2-methoxycarbonyi-vinyli]-
phenoxycarbonyi]-phenoxy]-hexyl]-1-methyl-silylenel;

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyi}-phenyi]-
phenoxy]-butyil-1-methyl-silylene];

poly [oxy-6-[6-[4-[(E)-2-methoxycarbonyi-vinyl]-phenyi]-
cyclohexyloxy]-hexyl]-1-methyl-silylene];

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-buty!]-methyl-silylene-co-oxy-4-[4-[4-[(E)-
2-hexyloxycarbonyl-vinyl]-phenoxycarbonyi]l-phenoxy]-butyl]-
methyl-silylenel;

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-butyi]-methyl-silylene-co-oxy-6-[4-[4-[(E)-
2-methoxycarbonyl-vinyl]-phenoxycarbony!}-phenoxy]-hexyl]-
methyl-silylene];

poly [oxy-4-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-butyl]-methyl-silylene-co-dimethyl-oxy-
silylene;
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(E) - 2- (2- Met hoxycar bonyl - vi nyl ) - napht hal en-6-yl 2- nethyl-acrylate 0.89 g
(3.9 mmol) of nmethyl (E)-3-(6-hydroxy-naphthalen- 2-yl)-acrylate, a spatul a
tip of BHT and 0.66 m of triethylam ne were dissolved in 10 m of THF.
After cooling to O[err]C a solution of 0 SIQ rri (4.07 mmol ) of nethacryl oyl
chloride in 4 m of THF saddgd[ ﬁ in 30, mnutes. The white
suspensi on was sti rreDd "}jﬂ% "be’ﬂlé'n"'ﬂxlr tRhensXYd i n
et her and wat er. P e ?’5 flgﬁhm@bﬁy If%@)&;ﬁﬁﬁ%ﬂand t he
aqueous phases vver 1 lePReoX i ned
organi ¢ phases wer@1 B‘é"mﬁi\’cﬁa‘éﬁﬁ@%ﬁthW'ﬁﬂﬁl@e]tl |tered over Celite and
evaporated conpletely in a vacuum The crude product was recrystallized
froma mxture of 5 m of hexane and 20 Examplet®l uene. This gave 0.92 g of
white (E)-2-(2-nethoxycarbonyl -vinyl)-naphthal en-6-yl 2-nethyl- acryl ate.
REPLACEMENT SHEET 05 fdlyl1997-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl!]-
biphenyl-4-yl]-cyclohexyll-propoxycarbonyi]-1-methyi-
ethylene]

Q

>0

The polymerization of 3-[4-[4'-[(E)-2-methoxycarbonyl-
vinyl]-biphenyl-4-yl]-cyclohexyl]-propyl trans-2-methyl-
acrylate to poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyi-vinyl]-
biphenyl-4-yl]-cyclohexyl]-propoxycarbonyl]-1-methyl-ethylene]
was effected analogously to Example 1. The polymer has the
following phase succession (9C): G 156 C 208 |

The 3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-biphenyl-4-yl]-
cyclohexyl]-propyl trans-2-methyl-acrylate used as the starting
material was prepared according to the following procedure:

trans-4'-[4-(3-Hydroxy-propyl)-cyclohexyl]-biphenyl-4-
carbonitril

”° CN

A solution of 12 g of trans-4'-[4-(3-oxo-propyl)-cyclohexyl]-
biphenyl-4-carbonitrile (preparation: Mol. Cryst. Lig. Cryst. 1985,
Vol. 131, 327) in 100 mi methanol/ether (9:1) was added

dropwise at 00C within 5 minutes to a suspension of 1.39 g of
sodium borohydride in 30 ml of methanol/ether (9:1). After

45 minutes a further 1 g of sodium borohydride was added. After
a further hour the reaction was interrupted and the mixture was
partitioned between methylene chloride and 1N hydrochloric acid.
Thereupon, the organic phase was washed several times with
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Exanple 9: Poly [1 -[6-[4-[2-nethoxy-4-[(E)-2-nethoxycarbonyl -

vi nyl ] - phenoxycar bonyl ] - phenoxy] - hexyl oxycar bonyl]-1 - nethyl -ethyl ene-co-1
-[2 -[4- [2-nethoxy-4-[(E)-2-

met hoxycar bonyl - vi nyl ] - phenoxycarbonyl] ﬁ%enoxy]- et hoxycar bonyl ] -

-met hyl -et hyl enely&ef. aﬁé?o% MeSm SloRat@tditerkd‘and @vaBo:‘ﬁteBOXy-

car bonyl - vi nyl ] Hl‘ il ravae N3 o
T L %@%@g s

2,2 -azo-bis-iso ed in 1.8 mM of tetrahydrofuran

(THF) The sol utlon was w.th a weak ream Qf argon. for 30 m nutes.
Subsequent 'y, thetfa&d okuH Egdéyd\ﬁﬁga{ goéfa g?%lcr!do exyﬁ glpheny -4-

o000

38.5 ml of a diisobutyl aluminium hydride solution (20% in
toluene) was added dropwise at 09C within 10 minutes to a
suspension of 11.5 g of trans-4'-[4-(3-hydroxy-propyl)-cyclo-
hexyl]-biphenyl-4-carbonitrile in 150 mi of toluene. Then, the
reaction mixture was warmed slowly to room temperature and
left to react for a further 3.5 hours. Subsequently, TN hydro-
chloric acid was slowly added dropwise, the reaction mixture
was stirred for 1 hour and thereupon partitioned between water
and methylene chloride. Thereafter, the organic phase was
washed repeatedly with water, dried over magnesium sulphate,
filtered and evaporated. Crystallization from ethyl acetate/
methylene chioride gave 9.9 g of trans-4'-[4-(3-hydroxy-propyl)-
cyclohexyi]-biphenyl-4-carboxaldehyde as pale yeilow crystals.

trans-4'-[4-[3-(2-Methyl-acryloyloxy)-propyl]-
cyclohexyl]-biphenyl-4-carboxaldehyde

OO0

Firstly 9.4 mi of triethylamine and then 2.63 ml of methane-
sulphonyl chloride were added dropwise at -250C to a solution of
2.9 ml of methacrylic acid in 30 ml of tetrahydrofuran. There-
after, the mixture was stirred at -259C for 1 hour and then a
solution of 9.9 g of trans-4'-[4-(3-hydroxy-propyl)-cyciohexyl}-
biphenyl-4-carboxaldehyde and 1.1 g of 4-dimethylamino-pyridine
in 50 ml of tetrahydrofuran was added dropwise. Thereafter, the
mixture was left to react at 09C for 2.5 hours and then at room
temperature for 18 hours. Thereupon, the reaction mixture was
filtered over Celite, the filtrate was partitioned between ether
and water, the ether phase was dried over magnesium sulphate
and evaporated. This gave 11.5 g of crude trans-4'-[4-[3-(2-
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tight and heated to 55[err]C. After 6 hours the vessel was opened, the
solution was diluted with 2 ml of THF and added dropwise to 0.9 | of

di ethyl ether at roomtenperature while sti %i ng vigorously. The separated
polymer was filtered off and dried at 400C im a water-jet vacuum For
further purificati omnetﬂy&-mywywxmr@lpﬁﬁl:&y&dheiy@im?heﬁym -&drbox-

di chl or onet hane and atfisHydlepinesolid ¥afrRd 1N O die ether. This
procedure was repeated until nonomer was no | onger detectable by thin-Iayer

chr onat ogr aphy. Fil tsagu w?egtzt A&P{fa&n 1-RA FIT-bThn¥AT 4N Py e
0.26 g of poly [1-(6-]

r bonyl - vi nyl ] - phenoxycar boﬁ H ﬁ&g E exy oxy- *ﬁ%&'ﬁlﬂ ]acIylate
-net hyl - et hyl ene-co-1 -[2-[4-] 2- rrgthoxy 4-1 (E)

met hoxycar bonyl - vi nyl ] - phenoxycar by ': Ta y-o_
carbonyl]-1-methyl -ethyl ene] (1:%T}

27.6 mi of a 1.6N butyl lithium solution were added
dropwise at 0OC within 10 minutes to a solution of 6.4 ml of
trimethylphosphonacetate in 50 ml of dry tetrahydrofuran. The
mixture was stirred at 00C for 1.5 hours and thereafter a solution
of 11.5 g of crude trans-4'-[4-[3-(2-methyl-acryloyloxy)-propyl]-
cyciohexyl]l-biphenyi-4-carboxaldehyde in 50 mi of dry tetra-
hydrofuran was added dropwise at the same temperature within
5 minutes. Subsequently, the mixture was warmed slowly to
room temperature and left to react for 15 hours. The reaction
mixture was then partitioned between methylene chloride and 1N
hydrochloric acid, the organic phase was washed with saturated
sodium bicarbonate solution and water, dried over magnesium
sulphate and evaporated. Chromatography on silica gel with ethyl
acetate/hexane (1:9) and subsequent repeated recrystallization
from hexane/ethyl acetate gave 0.71 g of 3-[4-[4"-[(E)-2-
methoxycarbonyl-vinyl]-biphenyl-4-yl}-cyclohexyl]}-propyl trans-
2-methyl-acrylate as colourless crystals.

Example 7:

Poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-
ethylene-co-1-[2-ethylhexyloxycarbony!]-1-methyl-
ethylene]

f
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92[err] C and an absorption maxi rumof [err]. (in [err] = 276.5 nm The
2- met hoxy-4-[ (E) - 2- net hoxycar bonyl - vi nyl ] - phenyl 4-
[ 6- (2- et hyl - acryl oyl oxy) - hexyl oxy] - benzggt e and the 2-
met hoxy- 4-[ (E) - 2- met hoxycar bonyl - vi nyl ] - phenyl 4-[2-(2-
net hyl -acryl oyl oxy) - et hoxy] - heazpat e were prepared according to the
procedure described in Exanpl € 4. The foll owi ng polynmers can be synt hesi zed
i n an anal ogous manner: Poly o NASAO0
[1-[3-[4-[ 2- met hoxy-4-[ (E)-2-8gt hoxycar bony[jt' Egpl ]-
phenoxycar bonyl | - phenoxy] - pr op,o>‘?ycar bonyl]-1 -ngthyl-ethylene- co-1
-[2-[4-[ 2- et hoxy-4-[ (E) - 2- mefFh@xycar bonyl - vi nyl
phenoxycar bonyl ] - phenoxy] - et a«?ﬁ\l 1 -net S ene]; poly (1
-[3-[4-[2- et hoxy-4-[ (E) - 2- netfhoxycar bonyl - vi nyl ] - o]
phenoxycar bonyl | - phenoxy] - prop®¥&/car bonyl ] -1 - et hyl - et hyl ene- co-1
-[6-[ 4-[ 2- met hoxy-4-[ (E) - 2- ne¥hoxycar bonyl - vi nyl ] - :
phenoxycar bonyl ] - phenoxy] - hexyl oxycarbonyl ]-1 -nethyl - ethylene]; poly [I
-[2-[4-[2-nmet hoxy-4- [(E)-2-nmethoxycarbonyl -vinyl]-
0.43 g (0.91 mmol) of [(E)-2-methoxycarbonyl-vinyl]-pheny!
4-[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoate 0.01 g
(0.05 mmol) of 2-ethylhexyl methacrylate (Fluka 64072) and
1.6 mg (0.0095 mmol) of 2,2'-azo-bis-isobutyronitrile were
dissolved in 1.9 ml of tetrahydrofuran (THF). The solution was
flushed with a weak stream of argon for 30 minutes.
Subsequently, the reaction vessel was sealed air-tight and heated
to 550C. After 15 hours the vessel was opened, the solution was
diluted with 2 mi of THF and added dropwise to 0.9 | of diethyl
ether at room temperature while stirring vigorously. The
separated polymer was filtered off and dried at 50°C in a water-
jet vacuum. For further purification, the polymer was dissolved
in about S ml of dichloromethane and again precipitated in 0.9 |
of diethyl ether. This procedure was repeated until monomer was
no longer detected by thin-layer chromatography. Fiitration and
drying at 50°C in a water-jet vacuum gave 0.385 g of poly [1-[6-
[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-phenoxy]-
hexyloxycarbonyl]-1-methyl-ethylene-co-1-[2-ethylhexyloxy-
carbonyl]-1-methyl-ethylene] (18:1) with the phase sequence (°C):
G42S2051

The [(E)-2-methoxycarbonyl-vinyl}-pheny! 4-[6-(2-methyl-
acryloyloxy)hexyloxyl-benzoate was prepared analogously to 2-
methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-phenyl 4-[6-(2-
methyl-acryloyloxy)-hexyloxy]-benzoate (Example 4).

The following polymers can be synthesized in an analogous
manner:

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
-carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-ethylene-co-1-
[2-ethylhexyloxycarbonyi]-1-methyl-ethylene] (9:1), phase
sequence {°C): G 41 LC 200}
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phenoxycar bonyl | - phenoxy] - et hoxyca rbonyl]- 1-nethyl-ethylene- co-1
-[8-[4-[ 2- met hoxy-4-[ (E) - 2- met hoxycar bonyl - vi nyl ] -

phenoxycar bonyl ] - phenoxy] - oct yl oxycar bonxg] - 1 -nmethyl- ethylene]; poly [I
-[6-[4-[2-ethoxy-4-[(E)-2-nmet hoxycar bonyl -vinyl | -

phenoxycar bonyl | - phepolyy [ 1 Hbe4 -y (&) Hmyd thokyecartomyl-vinyi]-phenoxy-

et hyl ene- co- 1- [ 2-datbbRylasHemoxy]-Hdxyledrcarbbayhle trhethyi-ethylene-co-1-

vi YL - phenoxycarfaattyinastgaalbonipyaRthoRettyidne esing; ethylenel; poly

[ 1- E6-[ 4-[ 2- net hoxy-4-[ (E) - 2- et hoxycar bonyl - vi nyl ]

phenoxycar bonyl ] - phegebyy][% hES<7 44y (@) @myeé thokye l-vinyl]-phenoxy-
et hyl ene-co- 1- [ 2-d#b ﬁylﬂ(ﬁ)erﬁ:xw bﬁ?ébﬁbﬁylﬁnﬂh‘i hpbef¥ne-co-1-
car bonyl ] - phenoxy[] -8t w on }gneqt | enel” poly [1

-(6-[4-[2-net hoxy-4-[ (E) - Z- met hoxycar bonyl - vi nyi ]

phenoxycar bonyl | - phepgxyI[1 h&ﬂ!h%?@)@ﬂﬁéﬂho&yc%l-vmyl] -phenoxy-
carbonyl}-phenoxy]-ethoxycarbonyl]-1-methyi-ethylene-co-1-
hexyloxycarbonyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
methoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl}-phenoxy-
carbonyl}-phenoxy]-hexyloxycarbonyl}-1-methyl-ethylene-co-1-
ethoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl}-1-methyl-ethylene-co-1-
propoxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]}-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
butyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl}-1-methyl-ethylene-co-1-
pentyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyli]-phenoxy]-hexyloxycarbonyi]-1-methyl-ethylene-co-1-
hexyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]}-phenoxyl-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
octyloxycarbonyl-1-methyl-ethylene};

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbony!]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
dodecyloxycarbonyl-1-methyl-ethylene];

poly {1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl}-phenoxy-
carbonyl!]-phenoxy]-hexyloxycarbony(}-1-methyl-ethylene-co-1-
octadecyloxycarbonyl-1-methyl-ethylene];
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53 ethyl ene-co-1-[2-[4-[2-fluoro-4-[(E)-2-methoxycarbonyl -vinyl]-
phenoxycar bonyl ] - phenoxy] - et hoxycar bonyl ] -i -nethyl -ethyl ene]; poly
[ 1-[6-[4-[ 2- met hoxy-4-[ (E) - 2- net hoxycar bonyl -vi nyl ] - phenoxyca
rbonyl ] - phenoxy] - hexyl oxycar bonyl]- 1- rrettwl - ethylene-co-1
2-[4-[2- et hoxy-4-[ (E) - 2- propoxycar bonyl
vi nyl ] - phenoxycar bon P‘]’y Iﬁér[&(E‘} [&H@i&ﬁ%ﬁy arbomyl-Ninyl]- QhﬁW’QfTJ pol y
[1-]6-[4-[ 2- et hoﬂ?l’ %pm%vﬂrd)wéomaybow y1 jmethyl-ethylene-co-
phenoxycar bonyl ] - pﬂigfm»y;c]arbeayﬂ-d)xlyleahjdoelmﬁlelle] met hyl - et hyl ene-co-1 -f 2-
[ 4- 2- met hoxy-4-[(E) - 2- hex | ox carb[o{g
vi nyl ] - phenoxycar bonyP®lyplh ;&mef@@yyaanbwbwmll-pbemane] pol y
[1 -[6-]2-met hoxymr!panylﬁ)fm)ermxwét hexyyearaashonyl hyrhethyl-ethylene-co-1-
phenoxycar bonyl | - phengkethyiergl;oxycarbonyl]- 1 -nethyl - ethyl ene-co-1
[ 4-[ 2- met hoxy- 4-[ (E) - 2- net hoxycar bonyl -
phenoxycar bonypt]Jl-ypHiéf@f}‘[&ﬁﬂﬁmmwaﬁbonmmu-péethne] ;
carbonyl]-phenoxy]-hexyloxycarbony!]-1-methyl-ethylene-co-1-
methoxycarbonyl-ethylene];

-[
|

1-
h
4-
|

1
he
[2
in

vinyl]-

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl}-phenoxy-
carbonyl}-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-1-
butyloxycarbonyl-ethylene];

poly [1 -[6-[4—[4;[(E)-Z-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyi-ethylene-co-1-
cyano-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxyl-hexyloxycarbonyli]-1-methyl-
ethylene-co-1-methoxycarbonyi-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-ethoxycarbonyl-1-methyl-ethylene] (19:1), Tg =
76°C;

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi}-phenoxy]-hexyloxycarbonyi]-1-methyi-
ethylene-co-1-propoxycarbonyl-1-methyl-ethylene};

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-methyl-propoxycarbonyi}-1-methyi-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyi}-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-butyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-pentyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-hexyloxycarbonyl-1-methyl-ethylene];
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poly [1 -[6-(2-nmethoxy-4-[4-[(E)-2-nmethoxycarbonyl -vinyl]-

phenoxycar bonyl ] - phenoxy] - hexyl oxycar bonyl]-1 -nethyl - ethyl ene-co-1
-[2-[4-[4-[ (E)-2-butyl oxycar bonyl -vi nyl ] - phenoxy- ca

rbonyl ] - phenoxy] - et hoxycar bo nyI -1 rret hy47 et hyl ene]; poly

[1-[6-[2- rrethoxy 4- [3 quo
car bonyl - vi nyl ] - phe ’%éxéﬁ%@@%ﬁ@@ﬁ FTr-bPW"V‘"Y']‘
met hyl - et hyl ene- Copﬁen ’EY hexyjQxycag WJ"—T -methyl-

car bonyl - vi nyl ] - phBHR¥ gEﬁr% y}ommhgex&kbdngeﬂpyliethylene]
met hyl - et hyl ene] ;

-[6-] 2- rrethoxy4[4[(E) 2rreth carbonyl

noxycar bonyl ] - phenoxy]PH¥éx {1 d®y gdﬁ £ OXw4rrEéI) -m@th oy carbonyl-vinyl]-
-[2-[ 4-[ (E) - 2- net haia9aaxmr§apnyﬂ qnq@qy ﬂm«y}oxmnmwwbmhyi-l

- met hyl - et hyl ene] ; ephylgnpicg-d-patylaxytarbomyd1-aBthi-ethyiengdar bonyl - vi nyl | -
phenoxycar bonyl | - phenoxy] hex | oxycar bonyl ]-1 -nethyl- ethyl ene-co-1
-[6-[ 4-[ 4- [ (E) - 2- met hcb@} By [4-[2riyeth@nedyl (E)-2-methoxycarbonyl-vinyi]-
phenoxyl - hexyl oxycahbnquarbonyrﬂt-mncw sHexybdxygaobgnyl]-1-methyi-

[ 1- [ 8- [ 4- [ 2- net hoxetHylpaByco>1rdotecylorytanbdnmy- Inmdthyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyli]-phenoxy]-hexyloxycarbonyi]-1-methyl-
ethylene-co-1-octadecyloxycarbonyl-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyi]-1-methyi-
ethylene-co-1-allyloxycarbonyi-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbony!]-1-methyl-
ethylene-co-1-[2-phenoxyethoxycarbonyl]-1-methyi-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl!]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-phenylethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-phenyl-ethylene];

poly [1-{6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi]-phenoxy]-hexyloxycarbonyi]-1-methyl-
ethylene-co-1-cyano-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-phenyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyi-ethylene-co-1-methoxycarbonyl-1-methyi-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyl]-
1-methyl-ethylene-co-1-propoxycarbonyl-1-methyl-ethylene];

poly [1-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxycarbonyi]-
1-methyl-ethylene-co-1-hexyloxycarbonyl-1-methyl-ethylene];
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phenoxycar bonyl ] - phenoxy] - oct yl oxycar bonyl ] - 1- met hyl - -

et hyl ene-co-1-[3-[4-[4' -[ (E) - 2- met hoxycar bonyl - vi nyl ] - bi phenyl -
4-yl]-cycl ohexyl]-propoxycarbonyl]-1 -nmnethyl -ethyl enel ; 54 poly [ 1f
-[6-[4-[ 2- met hoxy-4-[ (E) - 2- net hoxycar bon%I -vinyl]-

phenoxycar bony] - phenoxy] - hexyl oxycar bony F 1 -nethyl -

ethyl ene-co-1-[6-[ 2- E&@ {3=[RLBOp(E)-22rRRYky ddrBBhl/-DRRITL DR iky 16
-yl ]-hexyl oxycar hamsxlearbdrpiv! néthyi-%@ﬁ}:ene-cﬁéﬁ -?ﬁ&%tox gtdBnyt.1- Pol ymer
conmpositions in Vmbfﬂylfam%dé'lg units of general fornmula“l are”present:

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-butyloxycarbonyl-1-
methyl-ethylene];

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-octyloxycarbonyl-1-
methyl-ethylene];

poly [1-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
butyloxycarbonyl}-1-methyl-ethylene-co-1-methoxycarbonyl-1-
methyl-ethylene];

poly [1-[6-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
hexyloxycarbonyl]l-1-methyl-ethylene-co-1-hexyloxycarbonyl-1-
methyl-ethylene];

poly [1-[2-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-co-1-butyloxy-
carbonyl-1-methyl-ethylene];

poly [1-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxy]-butyloxycarbonyl]-1-methyl-ethylene-co-1-pentyloxy-
carbonyl-1-methyl-ethylene].

Example 8:

Poly [1-{2-[(E)-2-methoxycarbonyl-vinyl]-naphthalen-6-
yloxycarbonyl]-1-methyl-ethylene]

0.9 g (3.04 mmol) of (E)-2-(2-methoxycarbonyl-vinyl)-
naphthalin-6-yl 2-methyl-acrylate and 3.7 mg (0.02 mmol) of
2,2'-azo-bis-isobutyronitrile were dissolved in 4.5 m! of
tetrahydrofuran (THF). The solution was flushed with a weak
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[err] O wherein M signifies a repeating nononer unit fromthe group;
acryl ate, nethacrylate, 2-chloroacrylate, 2- phenylacrylate; unsubstituted
or N-lower al kyl substituted acryl am de, nethacryl am de, 2-chl oroacryl am de
and 2-phenyl acryl am de; vinyl ether, vinyl4gester, styrene derivative,

si | oxane; S1 Si nifieF S ac?r units such as, for exanple, a single
coval ent bond, a stTeFPHPL 8 U 38 BiRytea. adulsesentlyotine megactign esent ed
hereinafter by -([eessp)was sealecir-tight- §ichebyed €6r809C. After 9 hours the

-([err err]-O r Il ' I "
rerr o terr] [eﬂg‘:;j;g ?‘ﬁ%@ﬁé g&fﬁ%&ﬁ a;%fg@% B, L of e
mono- or multiply SUb: d UG Ph T 1 bmerhanchat, room tamperatwreawdilen whi ch
r and s are each aStiRBgeVigaRoxsly.of The separated polymer was filtered off and
dried at 40°C in a vacuum. For further purification, the polymer
was dissolved in about 6 mi of THF and again precipitated in 1 |
of methanol. This procedure was repeated until monomer was no
longer detectable by thin-layer chromatography. Filtration and
drying at 40°C in a vacuum gave 0.15 g of poly [1-[2-[(E)-2-
methoxycarbonyl-vinyl]-naphthalen-6-yloxycarbonyl]-1 -methyl-
ethylene with a molecular weight My of 624 000
(gelpermeations-chromatography: THF, 35 °C, polystyrol-
standard) and with absorption maxima at Amay (CHCI3) =
261.9 nm; 270.9 nm and 303.7 nm.

The (E)-2-(2-methoxycarbonyl-vinyl)-naphthalen-6-yl 2-
methyl-acrylate used as the starting material was prepared
according to the following procedure.

Methyl (E)-3-(6-hydroxy-naphthalen-2-yl)-acrylate

0
)

SORnd

HO

5 g (22.4 mmol) of 6-bromo-2-naphthol, 6 mi (67.2 mmol)
of methyl acrylate, 100 mg (0.45 mmol) of palladium acetate and
25 ml of triethylamine were placed in a flask gassed with
nitrogen. After the addition of 545 mg (1.79 mmol) of tri-(o-
tolyl)-phosphine the reaction mixture was boiled under reflux
overnight. After 15 hours the reaction was interrupted and the
mixture was partitioned between ethyl acetate and water. The
organic phase was back-washed three times with water and the
aqueous phases were each individually.back-washed twice with
ethyl acetate. The combined organic phases were dried over
magnesium sulphate, filtered over Celite and evaporated
completely in a vacuum. Chromatography on silica gel with
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to 20, wth the proviso that r + s < 20, and R2 and R3 each independently
signify hydrogen or lower alkyl; ring A signifies phenylene which is
unsubstituted or optionally substituted with fluorine, chlorine, cyano,
al kyl or al koxy, pyridine-2, 5 din pyri ns@i ne-Z, 5-diyl, 1, 3-
di oxane-2,5-diyl, c .. pi er|d|ne14 diyl, .
pi per azi ne- 1, 4- di VA °“%%I2§t %‘FQ}HFQ |(ééz)pﬁﬁaﬁ@§éqm%ﬁe¢@5{ﬁ‘|&mﬂ figrad or
optional | y substi tathgtasetatef gaver BreS g bf onethyl (E)-3-(6-hydkoxy-naplathateny,
pyri di ne- 2, 5-di yl ZMTJa'E‘rﬁIa'iS 2,5-diyl, 1.,4- or 2,6-naphthylene, 1
, 3-di oxane- 2, 5- d|yI cyclohexane 1, 4 d|yI [err] each i ndependently
SI gnify a si ngI e coval ent bond, [er CO0-, -0-OC, [err]
-cO-[err], [err] [ertB)-Rel ]'Weéirhrquaf[b@rﬂ)]! VmMr%mphthalen 6-yl 2-
methyl-acrylate

S¥<cans

- 0.89 g (3.9 mmol) of methyl (E)-3-(6-hydroxy-naphthalen-
2-yl)-acrylate, a spatula tip of BHT and 0.66 ml of triethylamine
were dissolved in 10 ml of THF. After cooling to 0°C a solution
of 0.39 ml (4.07 mmol) of methacryloy! chloride in 4 ml of THF
was added dropwise within 30 minutes. The white suspension
was stirred at 0°C for a further hour and then partitioned in ether
and water. The organic phase was back-washed twice with water
and the aqueous phases were back-washed twice with diethyl
ether. The combined organic phases were dried over magnesium
sulphate, filtered over Celite and evaporated completely in a
vacuum. The crude product was recrystallized from a mixture of
5 ml of hexane and 20 ml of toluene. This gave 0.92 g of white
(E)-2-(2-methoxycarbonyl-vinyl)-naphthalen-6-yl 2-methyl-
acrylate.
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R4 signifies hydrogen or |ower alkyl; t signifies a whol e nunber
of 1 to 4; u signifies a whole nunber of 1 to 3; m n each

i ndependently signify 0 or 1; ring C signifies phenylene which is
unsubstituted or optionally substituted wifh fluorine, chlorine, cyano,

al kyl or al koxy, or pyrinidine-2,5-diy|,w% ridine-2,5-diyl, 2,5-

t hi ophenyl ene, 2,5-furanylene, 1,4- or BxémpRobihylene; Z signifies
-0- or [err] in which [err] signifies hydrogen or |ower alkyl, or a second
glr(lzulo of fornula D, pply 6D 4-[2- métg?azggs[@ )ShL et hons/ e | ylbr anghed
a ene group wt tl.ona u ute

Wi t% fl UO?I nepor cﬂf'éflﬁ 838882%988%9"? ’ﬁﬁ’éymﬁﬁ‘)é c@&’ Slit

which is optional |y Sugthykethilenercet lok2 rid- [@ﬂmethe)()’aﬂ'k[(( 2l koxy

2. Pol ymer conpmeithoxyeazboaydiviayl b-pHenoxydartéeyH-phieaaxyland [err]

are as defined in claiml. gthoxycarbonyl]-1-methyl-ethylene]

I
prm————

s O

oSO :
w (o] o’
/ o}
S Q
O

0.224 g (0.45 mmol) of 2-methoxy-4-[(E)-2-methoxy-
carbonyl-vinyl}-phenyl 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-
benzoate, 0.198 g (0.45 mmol) of 2-methoxy-4-[(E)-2-methoxy-
carbonyl-vinyl]-pheny! 4-[2-(2-methyl-acryloyloxy)-ethoxy]-
benzoate and 1.5 mg (0.009 mmol) of 2,2'-azo-bis-isobutyro-
nitrile were dissolved in 1.8 ml of tetrahydrofuran (THF). The
solution was flushed with a weak stream of argon for
30 minutes. Subsequently, the reaction vessel was sealed air-
tight and heated to 55°C. After 6 hours the vessel was opened,
the solution was diluted with 2 mi of THF and added dropwise to
0.9 | of diethyl ether at room temperature while stirring
vigorously. The separated polymer was filtered off and dried at
40°C in a water-jet vacuum. For further purification, the polymer
was dissolved in about 5 ml of dichloromethane and again
precipitated in 0.9 | of diethyl ether. This procedure was
repeated until monomer was no longer detectable by thin-layer
chromatography. Filtration and drying at 40°C in a water-jet
vacuum gave 0.26 g of poly [1-[6-[4-[2-methoxy-4-[(E)-2-
methoxycarbonyl-vinyl]-phenoxycarbonyl]-phenoxy]-hexyloxy-
carbonyl]-1-methyl-ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-
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.ri ng.A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or alkoxy,
pyridine-2,5-diyl, pyrimdine-2,5-diyl, gécl ohexane-1 ,4-diyl, ring B
signifies phenyl ene which is unsubstitut or optionally substituted with
fluorine, chlori A N e L ri o ne- 2, 5-.dj .
pyri m di ne- 2, 5- d:&%t,hg%? ggrboﬁéwén)ﬁéﬁﬁgg%zﬁ%ﬁ’@Eﬁ%’ﬂ%’gya]néﬁkxx diyl; [err]
each i ndependent IC9raaryhl-1 ymatiyheshwepsl, il &t witdna glass stagepat Tjger ]
-O[err]-,-CO 0- 92°C-andoan ;absprption maxicturn rafdpraxd €intCHLCI» eI 2F6.6 mm. 1; ring
C signifies phenylene which is unsubstituted or optionally substituted
with fluorine, chlori yan al ky, r, al koxy, or I mdjne-2, 5-diyl,
pyri di ne-2, 5-di yl , 2,E§éfg‘r'9ﬁ§?°éﬁ¥é bd(EX-,ermegB0¥y%arpg§i'f[-nmyﬁqg,ﬁele 4-
signifies -0- and66(2-methykagnylaylexylahexylaxylbenneate andbthm@ed al kyl ene
group with 1 to 2fethaxhos-[{EMIsnthaxgyaboaykyinylBpheHgl Y-[P-@-

methyl-acryloyloxy)-ethoxy]-benzoate were prepared according

to the procedure described in Example 4.

The following polymers can be synthesized in an analogous
manner:

Poly [1-[3-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-propoxycarbonyl]-1-methyl-ethylene-
co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[3-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-propoxycarbonyi]-1-methyl-ethylene-
¢0-1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene-
co-1-[8-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-octyloxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[2-ethoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methy!l-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyi-
vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyi]-1-methyi-
ethylene-co-1-[2-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy-
carbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyli]-1-methyl-
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to 6 ring atons which is optionally substituted with al kyl or al koxy.
3. Pol ymer conpositions according to claim1 or 2, wherein [err] and
[err] are as defined in claim1; ring B signifies phenylene which is

unsubstituted or optionally substituted with fluorine,
al kyl or al koxy,

chl orine, cyano,

yridine-2, S-diyl, pyrid@ dine-2,S-diyl or cyclohexane-1

p
SioniTies 0 or 1, SHvlensTact Bt B SRR Emerhicatiany i lan: cn
i s unsubstituted phengxycanBdnyil-phesoxylreshoxyaanbonyidbri-methyhethylarel;cyano,
al kyl or poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyli]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-propoxycarbonyi-
vinyl]-phenoxycarbonyl]-phenoxyl-ethoxycarbonyi]-1-methyl-

ethylene];

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-hexyloxycarbonyl-
vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyl-

ethylenel;

poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbony!]-phenoxy]-ethoxycarbonyli]-1-methyl-

ethylene];

poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyi]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[4-[(E)-2-butyloxycarbonyl-vinyl}-phenoxy-
carbonyl(}-phenoxyl-ethoxycarbonyl!]-1-methyl-ethylene];

poly [1-[6-[2-methoxy-4-[3-fluoro-4-[(E)-2-methoxy-
carbonyl-vinyl]-phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-
methyl-ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxy-
carbonyl-vinyl]-phenoxycarbonyl]-phenoxyl-ethoxycarbonyl!}-1-

methyl-ethylene];

poly [1-[6-[2-methoxy-4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]}-phenoxy]-

ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-fluoro-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl!]-phenoxy]-hexyloxycarbonyl!]-1-methyl-
ethylene-co-1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyi]-phenyl]-
phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene];

poly [1-[8-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-octyloxycarbonyl]-1-methyl-
ethylene-co-1-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-biphenyl-
4-yl]-cyclohexyl]-propoxycarbonyi}-1-methyl-ethylenel;
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al koxy or 1,4- or 2,6-naphthylene; Z signifies -0- and D

signifies a straight-chain or branched al kyl ene group with 1 to 12 carbon
atons. 4. Copol ynmer conpositions according to claiml1l with repeating
units of general forrmula la [err] V\herein[g] [err] A B C D, Z, yl
y2, mand n are as defined in claiml1; M r] A, B, Z',

ferr] mi and ' are as dqfsalsaegu[% H%z%étn%%ge L@E# r%ﬁﬁhp]xw%rmrwnghp
w

[err], mand n; r epea
acryl ate, net hacr yI af e,,F @k)ﬂ%r bﬁi’g eé't% %Car%mxﬂdt-metbﬁbubstl tut ed
or N-lower alkyl subSt XIEf’@ﬂm -[(E)-2-methoxy-carbonyl-vinyl]-naphthalen-

6-yi]- hexyloxycarbonyl] -1-methyl-ethylene].
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“acryl ami de, nethacryl anide, 2-chloroacryl anide and 2- phenyl ¢ acryl ami de;
vinyl ether, vinyl ester; straight-chain or branched al kyl

acrylic or methacrylic acid, allyl esters of acrylic or Mwmim lm'l““l
al kyl vinyl ethers or esters, phenoxyal kyl ggryl ates on phendxyal kY1 °

met hacryl ates, phenyl al kyl acrylates or phenylal kyl nethacryl ates,

hydr oxyal kyl acryl ates or hydroxyal kyl rrE.ﬁIﬁEL_ﬂ_ﬁfn% with al kyl resi dues of
1 to 20 carbon atons; acrylonitrile, nethacrylonitrile, styrene,

4- et hyl styrene, si lloxanBolymer[ eompositidnp enr whiohe repdaaing’ uattsi ehgeoéralhe
conononers with O<wfarulalkaraaptesent: [err] <0,5. 5. Copol yner
conpositions according to claim4 wth repeating units of the general
formula |a, wherein [err] and [err] are as defined in claiml1; [err] and

[err] are as defined in cl&fm [er ]
olloNIcIyS

wherein

M1 signifies a repeating monomer unit from the group;
acrylate, methacrylate, 2-chloroacrylate, 2-
phenylacrylate; optionally N-lower alkyl substituted
acrylamide, methacrylamide, 2-chloroacrylamide and
2-phenylacrylamide; vinyl ether, vinyl ester, styrene
derivative, siloxane;

s] signifies spacer units such as, for example, a single
covalent bond, a straight-chain or branched alkylene
grouping represented hereinafter by -(CHz)-, as well as
-(CH2)¢-0-, ~(CH2)r-0-(CH2)s-, -(CH2)-0-(CH2)s-0-,
-(CH2)~CO-, ~(CH2)-CO-0-, -(CH2)~0-CO-, -(CH2)r-
NR2-, -(CH2)-CO-NR2-, -(CH2)r-NR2-CO-, -(CH2)~NR2-
CO-0- or -(CH2)~NR2-CO-NR3-, which is optionally
mono- or multiply substitued with fluorine, chlorine or
cyano and in which r and s are each a whole number of 1
to 20, with the proviso that r + s < 20, and R2 and R3
each independently signify hydrogen or lower alkyl;

ring A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,3-
dioxane-2,5-diyl, cyclohexane-1,4-diyl, piperidine-1,4-
diyl, piperazine-1,4-diy};

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-
diyl;

Y1, YZ' each independently signify a single covalent bond,
-(CH2)¢-, -0-, -CO-, -CO-0-, -0-0C-, -NR#4-, -CO-NR#4-,
-R4N-CO-, ~(CH2)y-0-, -O-(CH2)y-, -(CH2)u-NR%- or
-NR4-(CH2)y-, in which

Been Replaced REPLACEMENT SHEET
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MZ is as defined in claim4; A B, C D, Z [err], mand-n-are as defined

inclaim2; A, B, C, D Z J[err] [err] mM and n' are | ' aim
2 under A, B, C, D Z J[err], mand n; w, [err] and [ernmn "@ﬁ ‘Iﬂ“ ‘
fractions of the conobnomers with O<w<1,05§ [err] <[err]'% w< [serf| <

0,5. 6. Copol yner corrposi tions according to claim5, wherein n and

[err] signify O. R?l» ﬁekyydrogeﬁpglsuéw@ﬁsa[ cording to claim B,
wherein [err] an [err] e REPLACEIVENT SHEET 05 FEB
1997 59 [err] and [eﬁe}#gggg aa%”’&&‘ ?‘Hg@e?ﬁ’% m¥1 under [err];

signifies a whole number of 1 to 3
m, n each independently signify 0 or 1;

ring C  signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

Z . signifies -O- or -NR3-, in which RS signifies hydrogen
or lower alkyl, or a second group of formula D, in which
D signifies a straight-chain or branched alkylene group

with 1 to 20 carbon atoms which is optionally

substituted with fluorine or chlorine, a cycloalkyl
residue with 3 to 8 ring atoms which is optionally
substituted with fluorine, chlorine, alkyl or alkoxy.

2. Polymer compositions according to claim 1, wherein

M1 and M2 are as defined in claim 1;

ring A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
cyclohexane-1,4-diyl;

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alky! or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene or cyclohexane-1,4-diyl;

Y1, Y2 each independently signify a single covalent bond,
-CH2CH2-, -0-, -CH2-0-, -O-CH2-,-CO-0- or -0-0C-;

m, n each independently signify O or 1;

ring C  signifies. phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
furanylene or 1,4- or 2,6-naphthylene;

signifies -O- and

D signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms or a cycloalkyl residue with S
to 6 ring atoms which is optionally substituted with
alkyt or alkoxy.

~N
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'[errfl Is as defined in claim4; B, C, D Z y2 and m
claim3; B, C, D, Z, [err] and M are as defined IHM l M‘I C
D, Z, y2, and m w, [err] and [err] are nolar fractlorps

vmth0<w<10<[err]<1andO<[err]<05 8. Oopolyrrer
conposi tions according to claim7, poly [157

-[2-[4-[(E) - 2- nmet haxycarb C yl

L L et hagy 2%%19 %e 'Bﬂéﬁp&g?ﬁ&@%kcor%‘iw)% QLA™Y ok-Z,

pr opoxycar bonyl -vi ny| ] - phenoxy -ethoxycarbonyl] 1- net hyl - et hyl ene-co-1

- [ 2- hydr oxy- et hoxyo‘dﬂtnnWM]Z—are-aetdleﬁlheéumylaa'nel 9. Copol yImer

conposi tions accor gt o & @blpmﬁweﬁ@w&mg M‘édb%t éd"%r%‘ﬁﬁéﬁéu

formula I'b, [err] wherein Wt e as

defined in claim1l [err] élﬁ{srtitg%i V!%@ fHE’J"\ M %I%I’quemcy %nW? are nmol ar

fractions of the compnonerakakyn pyridine-2,5-diyl, pyrimidine-2,5-diyl or
cyciohexane-1,4-diyl;

Y2 signifies a single covalent bond, -CO-O- or -0-0C-;
m -  signifies 0 or 1;
n signifies 0;

ring C  signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy or 1,4- or 2,6-naphthylene;

Z signifies -0~ and

D signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms.

4, Copolymer compositions according to claim 1 with
repeating units of general formula la ,

"_i"' \

E O HO-L O~
——‘W n 4m 0o

A HO-EO ¢~
= ) ISR N
v
Arnai— 2

w {a
wherein

M1, 81, A, B, C D, Z Y, Y2, mand n are as defined in claim 1;

M1, sT', A", 8, ¢, D', Z, Y1, Y2', m' and n' are as defined in
claim 1 under M1, 51, A, B,C,0,Z, Y}, Y2, mand n;

M2 signifies a repeating monomer unit from the group;
acrylate, methacrylate, 2-chloroacrylate, 2-phenyl-
acrylate; optionally N-lower alkyl substituted
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wherein [err] and [err] are as defined in claim1; [err
inclaim4;, A B C D Z J[err], mand n are as deflmedln cIa|m2 w and
w2 are nolar fractions of the conmononers wi58h 0 < w<1andO0< [err] 0 <

O<W<1and0<[err] < 0, 5. 60 10. Copol ynmer conpos
according to claim9 with repeating units of the genera nﬁ“ﬂﬂlﬂi @lu ml
ned

, 5. 11. Copol yner conpositi ons accordin
si gnifies 0. 12. Copol ymera é?’t |"(3?| 3?3? Jzt Wﬁ?ﬁ{yﬁm'%erel n
[err] and [err] are as define@"@néchngnylac €; vif ehe MIWe £SROcl ai m
4 stralght-c ain or branched esters of acrylic or

methacrylic acid, allyl esters of acrylic or
methacrylic acid, alkyl vinyl ethers or esters,
phenoxyalky! acrylates or phenoxyalkyl
methacrylates, phenylalkyl acrylates or phenyialkyl
methacrylates, hydroxyalkyl acrylates or
hydroxyalkyl methacrylates with alkyl residues of 1
to 20 carbon atoms; acrylonitrile,
methacrylonitrile, styrene, 4-methylstyrene,
siloxane;

w, w! and w 2 are molar fractions of the comonomers with
O<w<1,0<wl<1and0<w2<0,5.

5. Copolymer compositions according to clarm 4 wrth
repeatmg units of the general formula la, wherein

M1 and ST are as defined in claim 1;

M1’ and S1' are as defined in claim 1 under M1, S1;
M2 is as defined in claim 4;

A, B, C D, Z Y1, Y2 mand n are as defined in claim 2;

AL, B, C, D, 2, Y1, Y2 m' and n' are as defined in claim 2
under A, B,C, D, Z, Y1, Y2, mand n;

w, w! and w 2 are molar fractions of the comonomers with
O<w<1,0<wl<1and0<w?2<0,5.

6. Copolymer compositions according to claim 5, wherein n
and n' signify O.

7. Copolymer compositions according to claim 6,
wherein

M1 and S1 are as defined in claim 1;
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B, C, D, Z [err] and mare as defined in cIa|m3,, Wl nd WZ are ol ar

fractions of the compnomers with 0 < w < 1 and 0

Copol ynmer conpositions according to claim 12, pol ;,/: mm'ﬂ"ﬂmm”m

-[6-[4-[4-[(E)-2-nmet hoxycar bonyl -vi nyl ]

phenoxycar bonyl | - phenoxy] - hexyloxycarbony?? 1 - et hyl - ethylene-co-l

-[2-et hyl hexyl oxycarmmybhd g1’ dfétékyaeﬁiéMrﬁ&Sim Pohded 41, s1;

-[6-[4-[ 2- net hoxy-4-[ (E) - 2- met hoxycar bonyl - vi nyl | -

phenoxycar bonyl ] - phenlqzy,% gteﬁgflﬁéaqﬁr@é}m,q} 1-net hyl - et hyl ene-co-1
e

- et hoxycar bonyl -1 -neth ene] y [

pLgnE)jygzgr ggwfi(ypﬁe%é'%ﬂ h?&?oﬁﬁ gg%?]a/ef%ﬂé?rﬁﬁim éi hyI ene co-1

2- et hyl hexyl ox carbon |, - I | ene]

\Z, Y2 andm,

w, wl and w 2 are molar fractions of the comonomers with
O<w<1,0<wl<1and0<w?2<0,5.

8. Copolymer compositions according to claim 7,

poly [1-[2-[4-[(E)-2-methoxycarbonyl-vinyl]-phenoxy]-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-[4-[(E)-2-
propoxycarbonyl-vinyl]-phenoxy]-ethoxycarbonyl]-1-methyl-
ethylene-co-1-[2-hydroxy-ethoxycarbonyl]-1-methyl-ethylene.

9. Copolymer compositions according to claim 1 with
repeating units of the general formula Ib,

M‘—S‘{@—Y*H—ﬁ}—@ \ Z-D
= ,, i

T
M2
—,
: W Ib

wherein

M1.S1, A, B,C,D,2Z Y, Y2, mand n are as defined in claim 1
M2 is as defined in claim 4;
w and w 2 are molar fractions of the comonomers with

0 <w<1and0O<w?2<0,5.
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repeéting units of the general formula 1c, 0 [err] V\,her
B, C D Z [err] [err], mand n are as defl ned in clai ”m‘ n" mal[ Il
A, B, C, D, Z, [err], [err], M and n' are as deflne a msl wander

[err], [err], A B, C D Z [err] [err]0m and n; w and [err] are nol ar
fractions of the 5ormnoE§ < W, <1 andO<wl <1. 15. pol ynmer
conposi ti ons accdPdi ng p&’lyé??ﬁ Egmmﬂtwn,semr g taidaimP Wi gener al
formul a 1c, wherein [errépaating enits of thaxgederalnfoxmiuta db,amhedein[ err] and
[err] are as defined in claim1l under M, S1; A B, C D, Z Y, [err], m

and n are as definedMirared 8l rare; ashdefifed irCclarrE"l Z', [err], [err] m and n'
are as defined in claim2 under A B, C, D Z [err] [err], mand n;

M2 is as defined in claim 4;
A, B, C, D, Z Y1, Y2, m and n are as defined in claim 2:

w and w2 are molar fractions of the comonomers with
0 <w<1land0<w?2<0,5.

11. Copolymer compositions according to claim 10, wherein
n signifies 0.
12. Copolymer compositions according to claim 11,
wherein

M1 and S1 are as defined in claim 1;
M2 is as defined in claim 4:
B, C, D, Z, Y2 and m are as defined in claim 3;

w and w 2 are molar fractions of the comonomers with
0 < w<1and0<w2<0,5.

13. Copolymer compositions according to claim 12,

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyi]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyil-1-methyl-
ethylene-co-1-[2-ethylhexyloxycarbonyl]-1-methyl-ethylene];

poly [1-[6-[4-[2-méthoxy-4—[(E)‘Z-methoxycarbony!-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-
ethylene-co-1-ethoxycarbonyl-1-methyl-ethylene];




62 wand w1l are nolar fractions of the conbnoners wth <w<1and0<

0
and n' signi 1y 0. 17 Gopol yner conpos iions QECE?dmﬂmﬂﬂgmﬂ’ﬂﬁlEﬂﬂ n

wherein [err] and [err] are as defined i§1:1claim1; [err] and er't] faré as

defined in claim21 under [err] [err] B, D, Z, [err] and mare as defined
inclaim3; B, C DolyZ[]-[6{4i{[2amethoxyde [€E)-Bahetteskyicaribbaylrvidyi]lader B,

C <D, z, y2<and fﬁhegoﬁﬁ'é'ar\%nﬁrl]e ﬁ@ﬂl?&y]tﬁé@lb%rﬁimgfs]ﬁ% grers with 0 <
154,208 0.5 5 Dbt to-OMRTon R sy g

phenoxycar bonyl ] - phenoxy] - hexyl oxycarbo nyl]- | -nethyl- ethylene-co-1
-[2-[4-[2-nmet hoxy-4-[( E)-2-nmethoxycarbonyl -

14. Copolymer compositions according to claim 1, with
repeating units of the general formuia Ic,

= O-HO-E O ¢

m o)

HO-4 O~

. n m
w o

Ic
wherein

M1, 81, A B,C, D,Z Y1, Y2, mand n are as defined in claim 1;

M1’ sT' A", B, C, D', Z, YT, Y2', m" and n' are as defined in
claim 1 under M1, S1,A,B,C, D, Z Y1, Y2 mand n;

w and w1 are molar fractions of the comonomers with
0 <w<1and0<w! <1,

15. Copolymer compositions according to claim 14, with
repeating units of the general formula Ic, wherein

M1 and S1 are as defined in claim 1;
M1" and S1° are as defined in claim 1 under M1, S1;
A B,C D, 2z Y, Y2 mand n are as defined in claim 2;

A, B, C,D,Z, Y, Y2', m' and n' are as defined in claim 2
under A, B, C, D, Z, Y], Y2, mand n;
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Vi nyl ] - phenoxycar bonyl ] - phenoxy] - et hoxyca rbonyl]-~ 1 =fethyl— -et-hyl-ene] .

19. Honmopol ynmer conpositions according to claim1l ' ting units
of the general fornmula 1, REPLACEMENT SHEET 5 FEB ”,@,HMEFIE m S1,
A B C D Z [err], mand n are as defié'fd in claiml.c 2@y mspol ymer
conposi tions according to claim19, poly -

[1-[3-[4-[4'-[(E) - 2- netdngxuchrpe mibtay iffadtiorsl gf%ﬁé(ico?ﬁ "°a¢'r%'isewés3h 21

yl]-cycl ohexyl ] - ppopoxy £ | ] -3-net hyl -ethyl ene
Honopol yner corrpo{s?i tgi gvn%agg,g%p |Wg<?ig claim19, with repeating units of the

general formula 1, wherein

16. Copolymer compositions according to claim 15, wherein
n and n’ signify O.

17. Copolymer compositions according to claim 16, wherein
M1 and ST are as defined in claim 1;
M1 and S1' are as defined in claim 1 under M1, S1;
B, C, D, Z, Y2 and m are as defined in claim 3;

B', C', D', Z', Y2'and m' are as defined in claim 3 under B, C, D,
Z, Y2 and m;

w and w1 are molar fractions of the comonomers with
0 <w<landO<wl<1.

18. Copolymer compositions according to claim 17,

poly [1-[6-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl}-phenoxy]-hexyloxycarbonyl]-1-methy!-
ethylene-co-1-[2-[4-[2-methoxy-4-[(E)-2-methoxycarbonyl-
vinyl]-phenoxycarbonyl]-phenoxy]-ethoxycarbonyl]-1-methyi-
ethylene].

19. Homopolymer compositions according to claim 1, with
repeating units of the general formula |,
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'[err‘] and [err] are as defined in claiml;, A 8, C D—Z--[err] [err],
and n are as defined in claim2. 22. Honopol yner CO&OSItIOﬂS accordl ng

to claim19, wherein n signifies 0. 23. Homopol yrer mﬂ"ﬂm’l”mh

according to claim22, wherein [err] andggerr] are as
A B C D Z [err] and mare as defined in claim3. 24, " Hotro pol yner
conposi tions. accordi ng to claim 23 64 poly [1

-E4-[ (E) - 2- met hoxycar [ - n bon I - et hyl - et hyl ene] (
Examplel); poly [1 - [4~[1_(_§j _
pheny! ami nocar bonyl ] -Ll=met hyI |5 e FOM D

e o

-[2-[4-[(E) - 2- met hoxycdrbon |-VI nyl] - noxy] m

wherein
M1 S1 A, B,C,D,2Z Y, Y2, mand n are as defined in claim 1.

20. Homopolymer compositions according to claim 19,

poly [1-[3-[4-[4'-[(E)-2-methoxycarbonyl-vinyl]-biphenyl-4-
yl}-cyclohexyl}- propoxycarbonyl] 1-methyl-ethylene] ( Example

6).
21. Homopolymer compositions according to claim 19, with
repeating units of the general formula |, wherein
M1 and S1 are as defined in claim 1;
A, B, CD,2Z Y1, Y2, mand n are as defined in claim 2.
22. Homopolymer compositions according to claim 19,
wherein n signifies O.
23. Homopolymer compositions according to claim 22,
wherein
M1 and S1 are as defined in claim 1;
A, B, C, D, Z, Y2 and m are as defined in claim 3.
24. Homopolymer compositions according to claim 23,
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et hoxycarbonyl ]-1 -net hyl -et hyl ene] ( Exanples 2 and 3): poly )
[ 1- [ 6- [ 4- [ 2- net hoxy- 4- [ (E) - 2- met hoxycar bonyl - vi nyl qulmﬂnmﬂg '” H:X
phenoxycar bonyl | - phenoxy] - hexyl oxycar bonyl] -1 -netl# " ; m‘] , anpl e
4); poly [1-[6-[4-[4-[(E)-2-nethoxycarbogyl -vinyl]- Eomosh o
phenoxycar bonyl ] - phenoxy] - hexyl oxycar bonyl'] -1 -nethyl -ethyl ene] (Exanple
4); bpoI ly] [o>r<],y- [ 4- ][.iﬁ i)dlyl[. é(B[@{(r?@g:&ﬁm@o} ?%ernyl?mh)}&_)ﬂ-gﬂMnolxyearbonyl]-
car bonyl ] - phenoxylx ' .(Exanpl e . poly
[1-[2-[(E)-2-net >t:loxygrg#‘lbongl rﬁqn§/ls? - nar?)ﬁt alin-6-
yl oxycar bonyl ] -1 - net - @b hyd Qi1 ThE conpound
4- (but - 3- enyl oxy) - beﬁé’g’i Ztl az* g@%ﬁ@@@éﬁ%@g"a{mﬁgnyl -vinyl ] -phenyl
4- (but - 3- enyl oxy)rheayiaminacarbonyl]-1-methyl-gthyenal ( Example 1);
2- met hoxy-4-[ (E) - 2- met hoxycar bonyl - vinyl ] - phenyl
4-[ 6- (2- et hyl - acr y| pglyoXyyE2vE4s5l(B)grmeshaxyaasboayl-vinyl]-ghenaxyd- opt i cal
devi ces, charact thg@ftarBohyid1-Aiedngl-ethyldnRl! © ExBipledagt ine 3ol yrrer
materials with 3-aryl™-acrylic acid esters and am des according to any one
of claims 1 to 24 ar ﬁo,h‘(setq-[6-[4-[2-methoxy-4-[(E)-Z-methoxycarbonyl-vinyl]-
phenoxycarbonyl]-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene]
( Example 4);

poly [1-[6-[4-[4-[(E)-2-methoxycarbonyl-vinyl]-
phenoxycarbonyl]l-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene]
(Example 4);

poly [oxy-[4-[4-[4-[(E)-2-methoxycarbonyl-vinyi]-phenoxy-
carbonyl]-phenoxy]-butyl]-methyl-silylen] (Example 5 );

poly [1-[2-[(E)-2-methoxycarbonyl-vinyl]-naphthalin-6-
yloxycarbonyl]-1-methyi-ethylene] (Exampie 8).

25. The compound 4-(but-3-enyloxy)-benzoic acid 4-[(E)-2-
methoxycarbonyl-vinyl]-pheny! 4-(but-3-enyloxy)-benzoate.

26. The compound 2-methoxy-4-{(E)-2-methoxycarbonyl-
vinyl]-phenyl 4-[6-(2-methyl-acryloyloxy)-hexyloxyl-benzoate.

27. Electro-optical devices, characterized in that cross-
linkable, photoactive polymer materials with 3-aryl-acrylic acid
esters and amides according to any one of claims 1 to 24 are used
as orienting layers for liquid crystals.

28. The use of cross-linkable, photoactive polymer
materials with 3-aryl-acrylic acid esters and amides according
to any one of claims 1 to 15 for the production of non-structured
or structured optical elements and multi-layer systems.
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as orienting layers for liquid crystals. 28. The use of cross-I|inkable,
phot oactive polyner materials with 3-aryl-acrylic acid esters and am des
according to any one of claims 1 to 1 5 for the production of
non-structured or structured optical &3nents and nulti-layer systens.

CROSS~LINKABLE, PHOTOACTIVE POLYMER MATERIALS
Abstract

The invention is concerned with novel cross-linkable,
photoactive polymer materials with 3-aryl-acrylic acid esters
and amides as well as their use as orienting layers for liquid
crystals and for the production of non-structured or structured
optical elements and multi-layer systems.
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1. Polymer compasitions in which repeating units of generai
formula 1 are present:

:NE-SL{VCD —Y‘H—Y2t®—&{—0 |

wherein

M1 signifies a repeating monomer unit from the .group;
acrylate, methacrylate, 2-chloroacrylate, 2-
- phenylacrylate; ypsubstituted or N-lower “alkyl

substituted acrylamide, methacrylamide, 2-chloroacrylamide
and 2-phenylacrylamide; vinyl ether, vinyl ester,
styrene-derivative, siloxane;

§1 signifies spacer units such as, for example, a single
covalent bond, a straight-chain or branched alkylene
grouping represented hereinafter by -(CHz2).-, as well as
~(CH2)-0-, ~(CH2)r-0-(CH2)s-, -(CHz)~0-(CH2)s-0-,
-(CH2)~CO-, -(CH2)~CO-0-, -(CH2)~0-CO-, -(CH2)r
NR2-, -(CHp)CO-NR2-, -(CH2)~-NR2-CO-, -(CHz2)~NR2-
CO-0- or -(CH2)~NR2-CO-NR3-, which is optionally
mono- or muitiply substitued with fluorine, chlorine or
cyano and .in which r and s are each a whole number of 1
to 20, with the proviso that r + s < 20, and R2 and R3
each independently signify hydrogen or lower alkyl;

ring A signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,3-
dioxane-2,5-diyl, cyciohexane-1,4-diyl, piperidine-1,4-
diyl, piperazine-1,4-diyl;

ring B signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyana, alkyt or N
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-
diyl; .

Y1,Y2  each independently signify a single covalent bond,
-(CH2)¢-, -0-, -CO-, -CO-0-, -0-0C-, -NR#-, -CO-NR%-,
-R4N-CO-, -(CH2)y-0-, -O-(CH2)y=, ~(CH2)u-NR4- or

-NR4-(CH2)y-, in which _
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ring C

2.

. AN A I\
signifies hydrogen or lower alkyl:

signifies a whole number of 1 to 4;

signifies a whole number of 1 to 3;

each independently signify 0 or 1;

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene;

signifies -O- or -NR3-, in which RS signifies hydrogen
or lower alkyl, or a second group of formula D, in which
signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms which is optionally
substituted with fluorine or chiorine, a cycloalky!
residue with 3 to 8 ring atoms which is optionally
substituted with fluorine, chlorine, alkyt or alkoxy.

Polymer compositions according to claim 1, wherein

M1 and §' are as defined in claim 1;

ring A

ring B

Y1, y2

m, n
ring C
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signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
cyclohexane-1,4-diyl;

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4- or
2,6-naphthylene or cyclohexane-1,4-diyl;

each independently signify a single covalent bond,
-CH2CH2~, -0-, -CH2-0-, -0-CH32-,-CO-0- or -0-0OC-;
each independently signify 0 or 1; N

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or
alkoxy, or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
furanylene or 1,4- or 2,6-naphthylene;

signifies -0- and

signifies a straight-chain or branched alkylene group
with 1 to 20 carbon atoms or a cycloalkyl residue with 5
to 6 ring atoms which is optionally substituted with
alkyl or alkoxy.



3.

(AL

57

Polymer compositions according to claim 1 or 2,
wherein

M and 8! are as defined in claim 1;

ring 8

4.

signifies phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyana, alky! or
alkoxy, pyridine-2,5-diyl, pyrimidine-2,5-diyl or
cyclohexane-1,4-diyl;

signifies a single covalent bond, -CO-O- or -0-0C-;

signifies O or 1;

signifies O;

signifies phenylene whxch is unsubstituted or optionally
substituted with fluorine, chilorine, cyano, alkyl or
alkoxy or 1,4- or 2,6-naphthylene;

signifies -O- and
signifies a straight-chain or branched alkylene group
with 1 to 12 carbon atoms.

Copolymer compositions according to claim 1 with

repeating units of general formula fa ,

ji,s’][@‘—wH—th@_M{w
(S S'{.‘Y‘H.“Y’]‘@—R N

.—-—

MZ
t——!—n :
i W la

2

wherein
M1, S1,A,B,C D, Z Y, Y2, m and n are as defined in_ claim 1;

MY, ST A B, ¢, D, Z, Y1, Y2', m* and n* are as defined in
claim 1 under M1, S1, A, B, C, D, Z, Y1, Y2, m and n;

M2
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v

signifies a repeating monomer unit from the group;
acrylate, methacrylate, 2-chloroacrylate, Z-phgnyl-
acrylate; unsubstituted or N-lower alkyl substituted




