PCT/ CH9 5/ 00209 Coumarin and qui nolinone derivatives for the
production of orienting layers for liquid crystals The
i nvention is concerned with novel |inekar and cyclic polynmers or oligoners
of coumarin and qui nol i none der.i vatives having a photoreactive ethene group

as- wel|l as their use as orienting layers for liquid crPgBIGH95/0020e
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(electro-optical) liquid crystal indicators. It serves the purpose
.of guaranteeing a uniform and trouble-free alignment of the
molecular axes and thus guarantees a high contrast. The
alignment of the liquid crystals in such indicators can be brought
about in different ways. It is usually effected by rubbing a glass
plate which is coated with an organic polymer layer or by
obliquely véporizing a glass plate with a silicon oxide layer.
Aligned layers which are essentially uniform can be produced in
this manner.

It is, however, also possible to obtain a structured orient-
ation of the liquid crystals. This can be achieved, for example, by
coating a glass plate with a polymer containing admixed photo-
chemically-orientable . colouring molecules or photochemically-
isomerizable molecules, as is descnbed for example, in EP-A-O
445 629. However, these methods have the disadvantage that on
the one hand the solubility of such orientable molecules in the
polymer is limited and on the other hand the stability of the
orientation in the long term can not be guaranteed to a sufficient
extent.

A further possibility for the production of high resolution
" orientation patterns in liquid crystal layers is described in Jpn. J.
Appl. Phys. Vol. 31 (1992), 2155. Dimerization of polymer-bonded
photoreactive cinnamic acid groups induced by irradiation with



A further possibility for the production of high resolution orientation
- patterns in liquid crystal layers is described in Jpn. J. Appl. Phys. Vol.
31 (1992), 2155. Dinerization of p2| yner - bonded phot oreactive cinnamc acid
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The task is therefore to search for photoreactrve polymers
which are capable of producing high resolution orrentlng patterns
and which lead to significantly - more stable orlentlng structures
for liquid crystalline materials.

It has surpnsmgly been found that polymers which contain
coumarin or qurnolmone derlvatlves as photoreactlve units fulfil
these requirements and are excellently suited as: onentlng Iayers
for liquid crystals. In addition to a sngnlflcantly ‘higher :(e.g.
photochemical) stability of the orienting layer ‘a substantlally
improved orienting of the liquid crystal is achreved and thls leads
e.g. to a clearly rmproved contrast : - -

The object of the present mventlon is accordlngly polymers
of the general formula '



e.g. to aclearly inproved contrast. The object of the present

I nvention is accordingly polyners of the general formula [err]

3 wherein M eri}iand M eBr] signify nononmer units for hono-
or copol ymners; x and y- i ndicate nole fractions of the conononers,
Wt h in each case 0 < x [err] 1 and O [err] ¥ <1 and x +
y =1;. p signifies 4 to 30 000;

S[err] and S[err]WheJ®iPy spacer units: Qerr] ' -signifies a

structural unit oMt émed M@ meighify monomer units for homo- Ar( ébpolymers;

-B -Z - L e ' . Si Lfi st |
DTl o) andy  deate moldfichons of st BiAfaTRL MR
l1b; A and B eachin edelpeader@ | ¢ xi gnilfgngyQi &i ye<2, Bandyt + y

pyrimdine-2,5-diyl, 1 ,4-cyciohexylene, 1,3-
di oxane-2,5-diyl or optionally substituted 1, 4-

phenyl ene; glerr] andsignifies 4 decBQ @Gendent !y signify a single
coval ent S1 and S2  BRyHify -Spleér lurftderr]l -, -CHerr]0-, -OCHerr] -,
- CONR- . e ' . '
Q! signifies a structural unit of the formula
-A-(Z1-B)z-Z2- - lla;
Q2 - signifies a structural unit of the formula
| ) -A-(Z1-B)z-R1- b;
A and B - each independently signify pyridine-2,5-diyl,

pyrimidine-Z,S-diyl, 1,4-cyclohexylene, 1,3-
dioxane-2,5-diyl or optionally substitut'_ed 1,4~
: ~ phenylene; -

Z1 and Z2 each independently signify a single covalent
bond, -CH2-CH2-, -CH20-, -OCH2-, -CONR-,
-RNCO-, -COO- or -O0C-;

R signifies hydrogen or lower alkyl;

R1 signified hydrogen, optionally substituted alkyl
or alkoxy with in each case 1 to 12 carbon .
atoms, cyano, nitro or halogen;

z signifies 0 or 1;

C . . signifies a photochemically dimerizable
coumarin or quinolinone derivative; and

m and n each independently signify 0 or 1.

The monomer units M1 and M2 set forth in general formula |
are units for the formation of homopolymers or copolymers and
have - in the scope of the present invention - the structures
which are usual in polymer chemistry. Such monomer units are,
for example, ethylene, acrylate, methacrylate, 2-chioroacrylate,
2-phenylacrylate, acryloylphenylene, acrylamide, methacryl-
amide; 2-chloroacrylamide, 2-phenylacrylamide, vinyl ether,
vinyl ester, styrene derivative, maleic acid derivative, fumaric
acid derivative, itaconic acid derivative, siloxane, epoxide,
ethyleneimine derivative and the like.



-RNCO-, -COO or -0CC; R signifies hydrogen or |ower al kyI

Rl err] signified hydrogen, optionally substituted al kyl .
or alkoxy with in each case 1 to 12 carbon atons, cyano,
nitro or hal ogen; z signifies 0 or 1, c -
signifies a photochem cally dinerizable counarin or >
qui nol i none derivative; and m and n each i ndependent | y signify 0 or
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methacryl at o DBUEE G Xl copolymers Bheiare donke widerstaod not © |
2-chl or cm'dyylsaa‘tldupabtqnmlgndens vEori \ea(,ampleelfpompldiff@eényaéd;m cor si | oxane.
Under t n&iHeanl” rN261E aéIHeHEn%?n}e% B %ngrilttgprgat?r?é

copolymers, for example alternatmg copolymers from maleic acid

derivatives with styrene or vinyl et_hers_ ‘Statistical copolymers

are preferably used. Homopolymers embrace linear and cyclic

polymers such as, for example, cyclic polyéilokénes.

The spacer units S and S2 link the md:vndual units with one
another. Thus, spacer S! lmks the monomer unit with the com-
pound of formula lla (Q1) or, where m = 0, with the coumarin ‘or
quinolinone ‘derivative (C), while S2 links the ‘monomer unit M2
with the compound of formula Iib (QZ) Compound Q! is linked by
22 with the coumarin- or quinolinone denvatlve C -

_ Such spacer units are known per se. ‘The term "spacer units"
embraces in the scope of the present invention a single covalent
bond, —(CH2)s-, "O(CHZ)s-s -(CHZ)SO— -O(CHZ)SO— —O0C(CH2)s—,
~COO(CH2)s-, —(CHz)sCOO- —(CH2)sO0C- or —(CH2)sNR2~, wherein s
is a whole number of 1 to 12, preferably 1 to 8, carbon atoms, one
of the -CHz- groups can be replaced by -CHR3- RZ signifies
hydrogen or lower alkyl, especially hydrogen and R3 signifies _
lower alkyl; cycloalkylene with 3 to 8, preferably 5 or 6, carbon
atoms, piperidinediyl, piperazinediyl, phenylene which can be
substituted with lower alkyl, lower alkoxy, cyano, nitro or
halogen; other spacer units are carbonate (~OCO0-), ester (-COO-,
-00C-), amide (-CONR2-, ~-RZNCO-), ether (—0—), amino (—NRZ-),
carboxylamine (-OCONR2-, ~R2NCOO-) or urea (—R?-NCONR4—) in
which R4 signifies hydrogen or a lower alkyl, especially hydrogen.
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propyleneoxy, propyleneoxycarbonyl, propylenecarboxyl, butylene-
oxy, butyleneoxycarbonyl, butylenecarboxyl, pentyleneoxy, pentyl-
eneoxycarbonyl, pentylenecarboxyl, hexyleneoxy, hexyleneoxy- |
carbonyl, hexylenecarboxyl, heptyleneoxy, heptyleneoxycarbonyl,
heptylenecarboxyl, octyleneoxy, octyleneoxycarbonyl, octylene-
carboxyl, ethylamino, propylamino, butylamine, pentylamino,
hexylamino, heptylamino, octylamino and the like.

"Lower alkyl" and, respectively, "lower alkoxy" denote
residues with 1 to 5, preferably with 1 to 3, carbon atoms, such
as methyl, ethyl, propyl, i-propyl, and, respectively, methoxy, '
ethoxy, propyloxy or i-propyloxy. |

The term "optionally substituted 1,4-phenylene” embraces
in the scope of the compounds lla and Ilb unsubstituted 1,4-
phenylene or 1,4-phenylene mono- or muitiply-substituted W|th
halogen, preferably with fluorine or chlorine, or with methyl,
methoxy or cyano, such as, for example, 2- or 3-fluoro-1,4-
phenylene, 2,3-, 2,6- or 3,5-difluoro-1,4-phenylene, 2- or 3- _
chloro-1,4-phenylene, 2,3-, 2,6- or 3,5-dichloro-1,4-phenylene,
2- or 3-methyl-1,4-phenylene, 2,3-, 2,6- or 3,5-dimethyl-1,4-
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acrylam de or the ester function of nethacrylic acid can be | ooked upon as
part of the spacer. Likew se, for exanple, an alkyl group can be conbi ned
with a carboxyl, an ether or am no.group to an alkyl carboxyl, or
al kyl oxycar bonyl an aI koxy, an aI@yI am no spacer or also to a
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The term "halogen™ denotes in the scope of the present
invention fluorine, chlonne, bromlne and |odme, but espeaally
fluorine and chlorine.

The term "photochemlcally dlmerlzable coumann or

quinolinone derivative” embraces in the scope of the present
invention coumarin and qulnollnone derlvatlves of the general

formulae:
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Which can be Ii_nked in the 5-, 6-, 7- or 8_-position with the
spacer S! or Q', and in which



6 phenyl ene, 2- or 3-nethoxy-1, 4-phenylene, 2,6- or 3,5-dineth-

.oxy-1, 4- phenyl ene, 2- or 3-cyano-1 ,4-phenylene, and the I|ike. The
term' optlonally substituted. aikyl or Al koxy with inseach case 1 to 12
carbon atons" signifies in thé scope of the present “i'nvention
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pent yl oxy, hexyl oXy, 1signifies | hydrogens yalkyl rent alkoxymwiphi ioxeach case
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the present invention counarin and qU|noI|none derlvatrves of the general

formulae: [err] The compounds of formula l-A and lil-B are referred to
R hereinafter as hemi-coumarin derivatives for the sake of
simplicity.

Especially. preferred polymers are copolymers of the

formula
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wherein

M11 and M21 each independently signify ethylene,

' - acrylate, methacrylate, 2-chloroacrylate,
acrylamide, methacrylamide,
2-chloroacrylamide, styrene derivative,

- maleic acid derivative, siloxane, and M21
~can also signify acrylonitrile,
methacrylonitrile, methylacrylate,

* methylmethacrylate, hydroxyalkylacrylate

_ - or hydroxyalkylmethacrylate;
- s11 ~ signifies a single covalent bond, ~(CH2)t-,



whi ch can be linked in the 5-, 6-, 7- or 8-position with the spacer

S[err] or Qerr], and in which ' . 7 .
Rl err] signifies optionally subsgituted al kyl or alkoxy with in
each case 1 to 1 2 carbon atons, hal ogen, cyano or nltrol; vl R7
signifies hydrogen or |ower -a ; : I.gnj fi hydr ogen, al kyl or -
‘al koxy with in each case bk&hZ)t‘i‘Kgés) b‘%?z §m9~ trifluoronethyl or
TS oy won 17 acn SRS OO RO s o
al kyl or al koxy w in eac @3 C H cloa
-COOR[ err]; R6 signifT 35100 1k'9q:2 Y¢ BRifies a
whol e nunber of 1 to 3. thtTh6 mnﬁocamomfatbmscu peridinédayid ||]|C-B are
referred to hereinafter as t e sake o
sinplicity. - Especi al | ysﬁeé‘?gwég%yg ! ?hgggedﬁ_oéoétg@é%rs of the

er (- - -), amide

fornmula [err] 00-), es
. ' (-CONRZ2-, —RZNCO—), ether (-0-), amino
(-NR2-) or a combination. of these groups;

t ' signifies a whole number of 1 to 6;
QY1 sngmﬁes -Al-(Z11- BT)Z-ZZ- -~ Ha-1;
Al and B? each independently signify 1,4-phenylene,

pyridine-2,5-diyl, pyrimidine-2,5-diyl,
1 4-cyc|ohexylene or 1,3-dioxane-2,5-
diyl, with the proviso that not more than
one of rings A'! and B signifies a hetero-
cycle;
Z11 C signifies a- snngle covalent bond, —CH2CH2—
—COO0- or -00C~; and '
R2, p, C, Z2 and z have the significances set forth above.

Especially preferred are copolymers of formula I-A in which
M11 and M21 each independently signify ethylene, acrylate,
methacrylate, acrylamide, methacrylamide, styrene derivative;
and M21 can also signify acrylonitrile, methacrylonitrile,
methylacrylate, methylmethacrylate, hydroxyalkylacrylate or
hydroxyalkylmethacrylate; S'1 signifies a single covalent bond,
—(CH2)t—, ~O(CH2)—, ~(CH2)t0-, ~O(CH2)+0-, ~00C(CH2)t~,
-COO(CH2)t-, —(CH2)+COO0-, —(CH2)+00C-, ~(CH2)tNR2-, cyclo- -
alkylene with 5 or 6 carbon atoms, phenylene, carbonate
(-0CO0-), ester (-COO-, -00C-), amide (<CONR2-, -R2NCO-), ether
(-0-), amino (-NR2-) or a combination of these groups; and Al and
B1 each independently signify 1,4-phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or 1,4-cyclohexylene, with the proviso that
not more than one of rings Al and B! signifies a heterocycle;

Especially preferred copolymers are those in which the
coumarin derivative is linked in the 6- or'7-position with the
spacer S or z2, for example copolymers. of the formulae



wher ei n Merr] and Merr] each i ndependently signify ethylene,

acrylate, nethacrylate, 2-chlogroacrylate, acryl am de,
met hacryl am de, _ S X chl oroacryl anide, styrene.
derivati ve, . """ maleic acid derivative, siloxane, and
Merr] can also signify acrylonitrile,
met hacrylonitriler ng rytal e, ' - ' pi+ hacryl at e,
hydr oxyal kyl acr yl.3i. £ @ ..... or hydlcp Qoryl at e
Slerr] ifg dl el coval ent bon
8 : “O(CHRrr])[err]-,t- K P
-QCHerr])[err] G, -O0C(g™H[ err])[err] -,
-COO(CH err])[err]-, 4&CH err])[err] COO, H
-(CH2)t OOC-, - (CH2) , cycl oal kyl ene A with 5 or
6 carbon atons, pipepidl nediyl, H1 pi per azi nedi yl ,
phenyl ene, carbongt o) - ), ester (-COO,
-00C-), amde _ (-CONR[ertt]lst, [-Rl err] NCO- ), ether
(-0-), amno vyt O (-NRerr]- r+a conbi nation of
t hese groups; t signifies a<%ghol e nunber of 1 to 6;
Qlerr] signifies -A[err]-(Z[err]-B[err’ err]- Zerr] lla-1
Alerr] and B[err] each independently signif 17 - phenyl ene,
pyridi ne-2,5-diyl, pyrimdine-2,5-diyl, . 1
, 4-cycl ohexyl ene or 1 , 3-di oxane-2, 5- x? \ © diyl, with
the proviso that not nore than one of rings
Alerr] and Bl[err] signifies a hetero- yt © cycl e;
- I-A1 . 1-A2
wherein :
X1 : signifies hydrogen, alkyl or alkoxy with in

each case 1 to 4 carbon atoms or tri-
fluoromethyl;
Y1 signifies hydrogen, alkyl or alkoxy with in
~ each case 1 to 4 carbon atoms; and
the remaining symbols have the significances set forth
above.

Quite especially preferred are polymers of formula [-A1 and
I-FA2 in which Y signifies hydrogen or alkyl with 1 to 4 carbon
atoms; M11 and M21 signify ethylene, acrylate, methacrylate or
styrene and M21 can also signify hydroxyalkylacrylate or hydroxy-
alkylmethacrylate; Al and B! signify phenylene or cyclohexylene;
and S12 signifies a single covalent bond, —(CH2)¢-, —(CH2)t0-, -
—(CH2)¢C0O0~, —(CH2)t00C~, —~(CH2)tNR2—, or amino (-NR2-).

In particular, there are preferred copolymers of formulae |,
I-A1 and I-A2 in which the coumarin derivative of formula lli-A
is linked in the 7-position with the spacer S11 or with Z2; X1 in
this connection preferably signifies hydrogen or methyl and Y?
preferably signifies hydrogen. :



Z[err] signifies a single covalent bond, -CHerr]CHerr]-

-COO or -0O0C-; and Rlerr], p, C Zerr] and z have the significances _
set forth above. Especi aI ﬁpreferred are copolyners of fornmula I-A
in which Merr] and I\/[err] each i'Ndependently signify ethylene, acrylate,

nmet hacryl ate,_ acr met hacyyl am de, styrene derivative; and M21 can
al so signi fy%??ﬁ%@ PF ?f@'re%a?ﬂ PneTsH i tthey §C°ﬁ§t4h§/|th§r present net hy|
- met hacr jhvdretioh yateoslsd ehkakbito fﬁlyn@rshdﬂfthéwé#ﬁhﬁﬁ hacryl ate; S[err]
signifies a single coval ent bon CH err])[err] O CH err])[err]-
-(CHerr])[err] O, O(CH[err])[err]O OC(CH[err])[err] COO(CH[err])t-,
-(CH err])[err]COO, -(CHerr])[eérrf OO, |-(CH2)t NR2-, cyclo- al kyl ene with
5 or 6 carbon atons, phenyl ené’™™ 'a' 3 é (’ OCOO), ester (-COO, -00C),
amde (-CONR[err]-, -Rerr}NCO) ke , amno (-NR[err]-) or a
conbi nati on of these groups; and A[err and B[err] each mdependently
signify 1, 4-phenyl ene, pyridine-2,5- {/I pyrimdine-2,5-diyl or-
-1, 4-cycl ohexyl ene, with the proviso tjhat not nore than one of rings Alerr]
and Blerr] signifies a heterocycle; Q‘}n Especial |y preferred copol ymers
are those in which the coumarin derldatlve Is linked in the 6- or
7-position with the spacer S[err] or€z[err], for exanplleBcopol ynmers of the
fornmul ae 9

wherein

M11 signifies ethylene, acrylate, methacrylate,
2-chloroacrylate, acrylamide, |
methacrylamide, 2-chloroacrylamide,
styrene derivative, maleic acid derivative
or siloxane, and M21 can also signify -

- acrylonitrile, “methacrylonitrile,
methylacrylate, ‘methylmethacrylate,
hydroxyalkylacrylate or hydroxyalkyl-

~methacrylate;

s11 signifies a single covalent bond, —(CH2)¢,
~O(CH2)t=, =(CH2)tO~, -O(CH2)+0-,
—00C(CH2)t—, -COO(CH2)t—, —(CH2)+CO0-,

| ~ =(CH2)t00C~, =(CH2)tNR2-~, cycloalkylene

7y | -with 5 or 6 carbon atoms, piperidinediyl,

| piperazinediyl, phenylene, carbonate

(-0C00-), ester. (-COO-, -00C-), amide

(—CONR2-, -RZNCO-), ether (-0-), amino

(—NRZ—) or a combination of these. groups,

t - ‘signifies a whole number of 1 to 6:
QM signifies -A1-(Z11-B1),-Z2- lla-1;

Al and B! each independently Signify 1,4-phenylene,
o pyridine-2,5-diyl, pyrimidine-2,5-diyl,
1,4-cyclohexylene or 1,3-dioxane-2,5-
diyl, with the proviso that not more than
one of rings A1 and B signifies a hetero-
cycle; '



lerr] . wherein
al koxy with in
fl uoronet hyl ;

with-in

Y[ err]

X err]

: each case 1 to 4 carbon atorns;
remai ni ng ‘symbol szhave the signi fsigiﬂﬂégsa%ﬁ Feof:bbalent boﬁHO‘ECH 2CH2~,
Quite especially preferred are pol
Y[err] signifies hydrogen or alk

TR Q

si gni fi es hydrogen,

each case 1 to 4 carbon atons or tri-

11 signifies hydrogen, alKkyl

and

-A2

rs_of %a 1- Al and
7 8 bon atoms; Merr

al kyl or
or al koxy
t he

n “whi ch
] and

Merr] signify etR¢l @), 22rafidiizehav@tthecs rﬂﬂ@a:@d&e§%}ét€f@¢tl@%bd\&1 can al so

signify hydroxyalkyf

coval ent bond,

-(CHerr])[e &Pﬁqn
In partlcula{rMHl her'e a% '
i n whi ch t hemsjihegry

acrylate or hydroxy- al
Bl[err] signify phenyl ene or cycl ohexyl ene;

- ( EspecidliM @referred( aré¢ cnomppalyinérs ef ddrmula) I-Br ir] COO-,

yl met hacryl ate; Alerr]
and S[err] signifies a

and
singl e

e, Pl Eh@?te?%?@%@w&%@ SFHiamids. |

larai e,vattyme)fdeﬂv HE

7- p?SItIFn Weblalehe tﬁcﬂ?c&el(cﬁii -@(c
preferably s gy et Y a88chy)

e DASIQQHT esmla;@mglet he
) gHQ t().XJ_(D Kby ®-conne
Lh3sdLer éHSffc

cycloalkylene with 5 or 6 carbon atoms, phenylene, carbonate
(-OCO0-), ester (-CO0O-, -00C-), amide (~-CONR2~, -RZNCO-), ether
(-0-), amino (-NR2-) or a combination of these groups; and Al and
B'1 each independently signify 1,4-phenylene, pyridine-2,5-diyl,

not more than one of rings Al and B! signifies a heterocycle;

ction

B2 -(%ﬁz)gﬂhi',es

pyrimidine-2,5-diyl or 1,4-cyclohexylene, with the proviso that

‘Examples of especially preferred homopolymers are those in
which the coumarin derivative is linked in the 6- or 7-position
with the spacer S11 or Z2, i.e. compounds of the formulae

i-B1

‘wherein
X1

E "BZ

signifies hydrogen', élkyl or .'.alkbxy with in



10 Especially preferred polyners in the scope of the present invention

are al so the honopol yners of the formul a [err] wherei n .
Merr] signifies ethqu&g acryl ate, nethacryl ate,

2-chloroacryl ate, acryl am de, met hacryl am de,

2-chl oroacryl am de, _ rene, derivati ve maleic acid -
derivative ' each cage 1 tpoﬁa AL AP PEATIS so signify
acrylonitrile, nethacryl onifluoremethyl; - met hyl acryl at e,

met hyl met hacipl at e, . hy, I el

hydr oxyal Kyl - % signifies hydrogen; eﬂg)?l’%? 5“40?(%' &Ylfljtn

signifies a single coval ent eaghdcasg G-bgt4 | carbon atoms; anfg

Cl_l .
L el gt e 06 AT 94 o
-(CH err])[efP -, -(CHerr])[err]NRlerr]- cycloalkylene

with 5 or 6 carbon atons, piperidinediyl,

F' per azi nedi ﬁipegﬁﬁig}é preferred’ Q?Qaﬁglymers of for&j{ﬁe B1 anéz[ CE?ONCO ester

et her (m)-whlc nXi‘.osngmﬂes hydrogen, alkyl or alleaxy: with ia eadlmu:ae on of these
roups, 1 6;
%[er P] 1to4 carbon at ms Y ffgrﬂflé rrﬁdﬁgfer rafi%ﬁﬁf?é a1
Alerr] gadogpeatqms, e%lgﬁl um,| acrylgte s ynathagyy ﬁ @lﬁe -
yr| di lngﬁ)zrerfe'dAY' and’)B1I SiGhiPe: p'fherﬁrléhé l'or- cyclohexylene; and S12 1
4-cyc glg%)f?‘eg rlaesﬁ"rrgle 60va ent o d2 5(CHz)t-, —(CH2)+0-, —(CHz)tCOO— |
~(CH2)100C~, —(CH?_)tNR2 or amino (-NR?--)

In particular, there are preferred homopo_lymers of formulae
I-B1 and I-B2 in which the coumarin derivative of formula Ill-A
is.linked in the 7-position: with the spacer S7, S11 or with 22; M11
signifies ethylene, acrylate or methacrylate; X1 signifies. hydro-
gen or methyl; and Y! signifies hydrogen. In polymers of formulae
I-B1 and I-B2 S11 preferably signifies a single covalent bond or
-(CH2)tO-; and z is preferably O.

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

In principle, the polymers of formula | can be prepared

- according to two different processes. In addition to the direct
polymerization of pre-prepared monomers, there exists the
possibility of polymer-like reaction on functional polymers.

For the direct polymerization, the monomers and the co-
monomers are firstly synthesized from the individual compon-
ents, i.e. from a coumarin unit of formula lll, the spacers (S1, S2),
‘optionally a structure Q! or Q2 of formula lla or lib and the
polymerizable parts (M! or M2). The formation of the polymers is
carried out subsequently in a manner known per se. The polymer-



diyl, with the proviso that not nore than : one of

rings Alerr] and Blerr] signifies a hetero- cycl e;
Z[err] signifies aisi-ngl e cb¥al ent bond, .- CH2CH2-,
-COO»r or -0OCC-; and R[err] p, C Zerr] and 'z "have the significances

isetB fOf\tAﬂ aﬁ@‘é@lon can be%ﬂi‘écﬁ'dﬁt forf @xdmpleyr in hhé?lﬁl@llﬁ’ @i}?rm leu‘tftfrlim' ad
-Bin wic signifies ene net hacryl a cryl am de,
met hacryl am ‘H@Mh i{‘% ugen 9&9 e%[dé}‘f]‘n ih&nPF?s&‘cf Qﬁlﬁjl égtct?\tal Znt
bond, - (CH[ einifiafer vhich- (dafa-l[gaenér)a{ter radl;cak{ AHerm3lly, ephpCochemically .
CHerr rr

Lo ) L6 phOs redEAERER Lﬂ ‘f?g cuST ERhFteR R 10 g
cycl oal kyl en‘eempena‘wr@r range 208y | preferably ionatrengeaaoo. )
ester (-CO0 20009 10060 de (- CONR2-, -R2NCO) ether (-O), am no

(-NRerr]-) or a co |nat|on of these groups; and Alerr] and Blerr] each
I ndependently signify 1, 4-phenyl ene, pyridine-2,5-diyl, pyrimdine-2,5-diyl

or 1,4- cygl ohexylIenthevsfédbﬁdw@ﬁabess@pb!yaheﬁczsf f@mulbhﬁﬁaﬁr?scfbél nglsI
O ef ot rad nOPRRATSRRIL 2ol SNk, XRAEHIPN feom aB PP BRRISd: | vo 1 5 11 hked
in the 6- orfuhgtisnali pmlyvmln ahd apsuitable] funttionalizedr toumarin conpounds of
the fornul agyekiChfile. The etherification of 6- or 7-hydroxy coumarin
derivatives with polyhydroxyalkylacrylates or polyhydroxyalkyl-
methacrylates in solution under the conditions of the Mitsunobu
reaction have been found to be especially advantageous in this
case. This method of reaction is novel. Thereby, the reaction can,
for example, also be carried out such that after the reaction free
hydroxyl groups are still present on the polymer, which groups
can then be further functionalized in an additional polymer-like |
reaction. The use of mixtures of a coumarin derivative with
further phenolic building blocks is an alternative possibility for
the preparation of Copolymers according to this process.

The coumarin derivatives of formula Il are usually
commercially available or can be prepared according to known
processes such=as, for example, the Pechmann, the Perkin or the
Knoevenagel reaction.

The coumarin units of general formula [ll, which are prefer-
ably linked in the 7-position with the corresponding molecular
unit and the ethene group of which is not incorporated or is
incorporated only to a small extent into the polymer, can be
dimerized with linear polarized light after application of the
polymer layer to a carrier. By the selective irradiation of the
molecular units of formula lil quite specific regions of a surface
can now be directed and at the same time also stabilized by the
dimerization.



wher ein X err] Si ghl fies hydrogen, alkyl or al koxy with i n

12 each case 1 to 4 carbon atons or tri-
fl uor onet hyl ; Y1l 14 signi fies hydrogen, alkyl or al koxy
wthin each case 1 to 4 carbon atons; and -

Eopecially prdii o 5H8 Brddliealafcht PoMmeS Sieatif fversdn 2 whien xu
si gni f i eelegtivelyerdefinag | sunface kregions; farnexamipleadirstiyt @ 4 carbon at ons;

Y[err] %‘o@u“tléheéf K @Sgi?nﬁf rﬁe{‘%ﬂlal"‘bbfhlﬁeﬁocén B %?Epa red = r]dv[ errl

signifies et Iene . hacr or styr and B[err]
signify %WNQ# 0} ac§§nm|¢@a;zmn@pmattq @n Jtos Bgﬁaffl%rs optiongjlye coval ent

b?&i[er&@d&e?:i/v){rﬁraﬂ electroibe(e rm gl%e” IaK&H&:‘étéb)\hgi N@lmr-n

In partit Hjbgldé tﬁfpp éﬁc‘f‘b?é '}\8 5(5? s OF 905/ 1 thigk and | - B2

i n whi cimeisseresultrarSubskequerstly,vthefrebiomeitte bélorfented can be
irradiated e.g. with a mercury high pressure lamp, a xenon lamp or
a pulsed UV laser using a polarizer and 'opti'onally a mask for the
formation of structures. The irradiation period depends on the
capacity of the individual lamps and can ‘vary from a few minutes
to several ho_urs ‘The dimerization can, however, also be carried
out by irradiating the homogeneous layer using filters, which e.g.
let through only the radiation ‘suitable for the cross—lmkmg
reactlon '

"The polymers in accordance with the invention are
illustrated in more detail by the following Examples. 'In the
Examples hereinafter Tq signifies the glass temperature, Acp
signifies the change in the specific heat capacity at -constant
pressure, log lo/l signifies the extinction, ¢ sig'nifies the molar -
decadic absorption coefficient, C signifies a crystalline phase, G
signifies a glassy solidified phase, LC signifies a liquid crystall-
ine phase, N sngnlfles the nematlc phase and | S|ng es the |so-
tropic phase. : :

Example 1

Poly [1-methyl-1 (2 ox0-2H-1- benzopyran 7-
yloxycarbonyl) ethylene]



Is linked in the 7-position with the spacer S[err], Serr] orwwth Zerr];
Merr] signifies ethylene, acrylate or .nethacrylate; X err] signifies
hydro- gen or nethyl; and Y| err] sigrigies hydrogen. In polyners of
fornmul ae 1-Bl1 and I-BZ S[err]™preferably signifies a“single coval ent bond

Char scteri zed by bei Hol GO, ALy CF 2-oxo-2Hf Iibemopran Pyl gy a 1 are
prepar at i on et %yg Wl QQ)dngz)r @k?lm&lo'l)no% % a1azo-bis- I'n

3” Pg:‘ glme Pbebuoymmleaf(mthl)umw dssohmdmnpgsed mEofr NjNg to two

or e- pr opar T TaRIdL CeL.2 A lRedk GFgaf by Hipoh) Pg#epg%?%

reacti on on throughohlae salutvicer for 15 minuges. tSubsieqveemtlyjp geeaciioron, the
mononers and,ddie C\H.?s rE?BQQEVa?rﬁ{;ﬁt fdr{oebl%ﬁ%f WS@OQQ Aﬁ@ﬁ‘ffehbﬂfg vi dual

conpon- ents, 1. Spacers

(S[err], S[eﬁhﬁ)’35§§{ veamiapenedst the selétion ewas @Jutqcbw} BOtenefa 11a or
I1b and the pAFYgRE 28864 é;swusé'\f@—rs]l eF d\&étbhle)whﬁéesﬁﬁ* tion of the

polymers is carried out su uently in nner no S The pol ymer -
0737 T Zat | orVISRRONSIYCAE (FaQM tRMPEEAtUrEs JiNE PraCYIEtRe POYMER W8S Lt i on
w/h thht he exdfiluered aﬁdmdml drgt 6000én [ svtergebfvacuwrd] ¢ &orifurthet or

I C can | (0]
Fonction THAmALEHR, G& BoRef Wag %398&%?*“"{“5}2% M oot BB ARG
-10[ err] C t cagain[ predipitapedfier Sbingl of acetange dthie @recedareovaso[err] C.

In the Seco’}‘érp‘éfa‘l‘éﬂsﬁnﬁl F}ﬂb}%ﬁﬁer"w&s"hﬁu jndeﬁﬁ@téé@ébl@ewﬂﬁﬁrlﬁ%w a
polyner i ke act| g
3 chromatography F|I ratlon and drymg at 60°C in a vacuum gave
11.4 g of poly [1-methyl-1-(2-0x0-2H-1-benzopyran-7-yloxy-
carbonyl)-ethylene] as a white powder with a glass stage of Tg =
184°C (Acp = 0.33 J/gK). Amax. (in CH2Cl2) = 308.8 nm (e = 8130

I/mol cm) and 276.1 nm (e = 10270 |/mol cm).

The 2-oxo-2H-1-benzopyran-7-yl Z-methyl-acrylate used
as the starting material was prepared according to the following
procedure:

2-0xo0-2H-1-benzopyran-7-yl 2-methyl-acrylate

(o)

X0

40 g (247 mmol) of 7-hydroxy-coumarin (umbelliferone)
were suspended in 700 ml of tetrahydrofuran and treated in
succession with 38 ml (271 mmol) of triethylamine and 0.603 ¢
(5 mmol) of 4-dimethylaminopyridine (DMAP). 28.4 g
(271 mmol) of methacryloyl chioride were added dropwise to the
suspension, cooled to about 159°C, in the course of 30 minutes.
The reaction batch was stirred at room temperature.for 4 hours



functional polyner and a suitable functionalized coumarin derivative. The
etherification of 6- or 7-hydroxy coumarin derivatives with )
pol yhydr oxyal kyl acryl at es or pol droxyal kyl - met hacryl ates in solution
under the conditions of the Mts bu reaction-have been found to be

[ 1 d t T.hi th f {i | . -
Thor oby, 2GS %Z‘S%&WMHQ ol Scas%iﬁ% @mlﬁ@?’ébag 18Yeteg °=-3ué§ 4 ﬁZue after
groups cmér R}&e Béj étg ov%in ‘a | | H%f r i ke

t § ) th
[)ﬁgrclo: ??dlbhlqrom@thanm lagvd ;remedl V\&tl'na]t Své qdbethanbl tyThe)rdlt:lhbrngg)ar ation
of copoligRidng 544 Yt Y8ridVe BFPSTary evapclHFof O bPodgd 1.1 ves of

f or mul a B%L a ? comerc| a or -can be d according
to knowfrystelizeds htla§ remamlagaﬁHv@otméqi’étinnaﬁwerm@btpmpa nor the

Knoevengestig eman ongt - was flItE’rédC@\ﬂmeh@dJ'éhUS réérﬂﬁﬁﬁL dfgicala 111,
e.-C

whi ch d di

iy Ecu?é?geﬁﬁr G, 2014 o PR b Srsfin g Shaleee e RrEGPLLES or | S

: ncor porl-'altmtlom:jafl\d cdhlgnmgrfdtl 40rCeint alt Wamerﬂe'% Nelouum . g m@gdltgmru zed with
i near | a er. to-a carrier.

By the ggl chtolg(\?)ezﬂ ?‘aheg’%tog’rﬁlrgﬁphﬁ r?oﬁg%ﬁ{yalrgwgté/g%fw alll quite

speci f i CTY8EISNArax. AR kH2lle) =8 bR b & r%cﬁﬁd Qai'/cmal Cmﬁeasdrre tinme also

stabi | i 282 Bynih¢e 4 MI45G1/MBl cm). - 14
Thus, for the production of. polyner orienting Iayers I n selectlvely defined.

gurface reg R folBun SPhfers ésr%'gy asy%%h‘é;fz%fa i atn“%na odous " 17
manner: _
Poly [1-methy| -1- (4 methyl 2 oxo-ZH ‘l benzopyran 7-
yloxycarbonyl)-ethylene], Tg = 201°C;
poly [1-methyl-1-(4-n-propyl- 2-oxo 2H 1- benzopyran -7-
yloxycarbonyl)-ethylene];
poly [1-methy| -1-(4- trlfluoromethyl 2-oxo-2H 1 benzo-
pyran- 7-yloxycarbonyl)-ethylene];
poly [1-(3, 4-dimethyl-2- oxo-2H—1-benzopyran-?-yloxy-'
carbonyl)- 1-methyl-ethylene]; _
poly [1-(4,8-dimethyl-2- oxo-ZH 1- benzopyran 7-yloxy-
carbonyl)-1-methyl-ethylene]l;
poly [1-methyl-1-(4-phenyl-2- oxo-2H 1-benzopyran-7-
yloxycarbonyl)-ethylene];
poly [1-(3-cyano-2-oxo-2H-1- benzopyran 7-yloxycarbonyl)-
1-methyl-ethylene];
poly [1-(3- ethoxycarbonyI-Z-oxo-ZH-1—benzopyran-?-yloxy-
carbonyl)-1-methyl-ethylene];
poly [1-methyl-1-(2-0x0-1,2- dlhydro-qumolm 7-yloxy- :
carbonyl)-ethylene]; e :
poly [1-methyl-1- (2 -ox0-2H-1- benzopyran 7-ylcarbamoyl)- )
ethylene]; o
poly [1-methy| -1-(4-methyl-2-ox0-2H-1- benzopyran 7- '
ylcarbamoyl)-ethylene]; g
poly [1-(2-oxo-2H- 1-benzopyran—7-yloxycarbonyl) ethylene],.



centrifuged in a spin-coating apparatus on to a carrier optionally coated
wth an electrode (e.g. a glass plate coated with indium tin oxide (1TO)
so that honpbgeneous |ayers of:0..05-501Ferr]mthick- ness result.
Subsequently, the regions to be oriented can be irradiated e.g. with a

nercury high preggly ep%méth?PQnok@mHQﬂ-benszanﬁwycuﬁbbﬁ-a
lv a mask for the formati on of structures. The -

pol ari zer and ogtlo a
i rradi ation QF ds on the capacity of the individual |anps and can

vary froma few pohut §3-(4-tréflaoabnietind-2 w02 Hel tbenzopyram- 7 ydoryer
al so be carrj t by riadihat i ng the honogeneous | ayer using filters,
which e.g. | E?P?‘ﬁ‘bﬁéﬁg%tw@%ﬂne radiation suitable for_the cross-1inking
reacti on. poly pbl yiferphenyladcoxeatidel wenzepyrann/eyloxycarkonyl)-
illustrated l?f'n h%]det ail by the follow ng Exanples. In the Exanples

gs

herei nafter ignifies, the glass {enperature,, rrJcp signifiges the
change in the,spﬁgr)f i tﬂ(eé‘tmé&‘p‘az-;i'gw}ggr%'(ﬂwFQHPLgﬂéﬂ?@&F@,rgPM')‘[ err] /|l

signifies th@tﬁy[bh@qt ion, [err] signifies the nolar decadic absorption

coefficient, Csigpifj cr LI ine_ph igni fie o
solidified phasepgﬂt Lfﬂmﬂxéiﬁﬂrhﬁﬁ&%&’%g?éﬁﬁcgﬂ%'{S\?:}’égj&h?’i%ﬁl’f i es
t he nemati c phaspobnd[1-&4gniethybk-2-oxo-2b- 1-bepzopyirane7-ylcarbamoyl)-
Exanmple 1 hvle I]y [1 -methyl -1 -(2-o0x0-2H 1 -benzopyran-7-

yl oxycarbonyF}-%t %Ié'ne]' [e‘rr-]' ' 15
15 g (65.2 ol ) poly 2] bxehimrot 1 - G2rxgndHml -benzgpyran-7-yloxycarbonyl)-

ethylene];

poly [1-chloro-1-(4-methyl-2-ox0-2H-1-benzopyran-7-
yloxycarbonyl)-ethylene];

poly [1-chloro-1-(2-ox0-2H-1-benzopyran-7-ylcarbamoyl)-
ethylene]; _ '

poly [1-chloro-1-(4-methyl-2-oxo0-2H-1-benzopyran-7-
ylcarbamoyl)-ethylene].

Example 2:

Poly [1-methyl-1-[2-(2-0x0-2H-1-benzopyran-7-yloxy)-
ethoxycarbonyl}-ethylene] |

H.

o)

4 g (14.6 mmol) of 2-(2-oxo-2H-1-benzopyran-7-yloxy)-
ethyl 2-methyl-acrylate and 0.024 g (0.15 mmol) of 2,2"-azo-
bis-isobutyronitrile (AIBN) were dissolved in 29 ml of N,N-
dimethylformamide. A weak strearrj of argon was passed through



nmet hyl -acrylate and 0.107 g (0.7 mmol) of 2,2'-azo-bis- isobutyronitrile
(AIBN) were dissolved in 130 mM of N, N dinethylformam de (DMF). A weak -
stream of argon was passed throu the solution for 15 m nutes.
Subsequently, the reaction vessel was closed airtight and heated to

i b e SpRsiR 38 S o Sl IR b DRkt vBsEET (g ¢
Vi go&slusyvas auiosedmlrtoglplbramdrhfatadetqoséGCpl Nged S)d:l@wr thea/és§eﬂtelr gﬁ oI Le
ol yier Wad opfed., @ SOIGHHA s | Glyneachith o i1 OF DUE! ol addeds' Ot
acet one dropwisgr e ahout dad Qfe§§§t@ﬂedﬂble Sﬁﬂ'rfﬂ)ﬁar\/lgﬁéowﬁiymhger det ect abl e
by thi nrbomrtether@mer afthe pFei: iBdtedn whérmag ﬁi’fteﬁé}i ]éhd“ a vacuum

e L B W L vt ctacio. . e Ao e
84] er r | @dlyrrer] wasOdissolvedi)in Ber mhhof. dichiorcrbethdrié [and 1) =.308.8 n% _
(2[ g)r((r)] Zﬁr%éﬁﬁ‘é%ééo%Wa P‘?F e%‘%ﬁ‘t hy ms( %’?9?%@&%3@%‘9!&%6@&?” ng mat e?i al
was pr epaooonmrcwaa ne lmgeredebeotahlogbprtdsmodlayor chromatography

ol ) i?"'% K ﬁfg % Y%r%%&ﬁh*’ chvec216 8.9RI [1700 7 {of
tetrahyleGF iéd&r BEQEW%’ ﬁxflé'?'ﬂ Qmaﬂhﬁjﬂy Jof
triethylet Imﬁndsﬁrvﬁﬁé v(vaerrrwith #fgldsslstagdrdfa nepmsioee (DVAP) . 28.4

guéééﬁm p) cgfqg‘? h_@rd;@o Fk} Wé&'%vﬁ-f-ﬁ?%ﬂ?’g &gT @@7%@% " The.

ieactiom:nm)atch was stirred at roomtenperature for 4 hours -

The 2- (2-oxo-2H 1-benzopyran- 7-yloxy)-ethyl 2- methyl-
acrylate used as the starting material was prepared accordmg to -
the following procedure -

2-(2-0x0-2H-1 -benzopyran-7-yloxy)-ethyl 2-methyl-
acrylate

30 ml of a 38% solution of diethyl azodicarboxylate (DEAD)
in toluene were added dropwise at room temperature while
stirring within 30 minutes to a suspension of 8.83 g
(67.8 mmol) of 2-hydroxyethy| methacrylate, 10 g (61.7 mmol) -
of 7-hydroxy-coumarm and 16.8 g (64 mmol) of trlphenyl-
phosphine in 300 ml of THF, care being taken that the reaction N
temperature did not exceed 25°C. The reaction mixture was



16 and subsequently filtered over a thin silica gel layer. The silica gel

| ayer -was rinsed thoroughly with THF. After evaporation of the solvent the
crude product was dissolved in, about B0 m of dichl oronethane and treated
With 1.5 | of ethanol. The di chloro- nethane was agai'n renoved on a rotary

evaporat or . SisseReiey iteAbt irRn [tembeRaureTRambNEithBA®! heus! uti on

overnight in Eera or. It was filt

d
once agai n fquﬁnt en °B¢e%§rﬁaﬁ€Io%&mﬁmgeYQPQrﬁgoﬁégcgb%%H 0[5\%8%&35 %# ¢
Filtration dud ehiginad vasiurd. er Afteri addmgalabbutezomacmhusfgdmehyn ether of

(0 aor ] @ BAZH b apytan - WoBkT- At 2 stiylastuian® ] (T3
= 11450 |/msepamted in amab/ticcallyowung f;m‘hymaYleld.aﬂ%? g\oft Whéteed in an

wpal o90us. Mace, Y CHECIE) B 52D 8 fr Tl LS00y Bbrom),

[1- et hyl -1-(4-n- propyl 2-0X0- 2H 1- benzopyr an-7- yl oxycar bonyl) --et hyl ené] ;

poly [1-methyl- 1Thé4fdllb'v¢|hpobaly?ﬁ€b’é T.%nobé gi’htﬁes@@d'ﬁﬁ an analo ous
pyran-7-yl oxl%car bonyl ) - et hyl"ene , 4- di et hyl - X0-2H1

- benzopyr an-MANEXy- car bonyl ) - 1 - et hyI et hyI ene] pol y’ [
1- (4, 8-di net hyl - 2- oxo-2H 1 -benzopyran-7-yl oxy- carbonyl)-1

Il oxyear bon )e”ilmﬂyeng})%twﬁﬁx 41?%*&&29%3@%25%?2@5%” e
- benzopyr an-yioxydxgtumxyeanbonyl]-eténtiene dt hyl ene] ; pol y. .
[ 1- (3- et hoxycar bagyjy 21 PxRietifyl= p%‘(@"&ﬁ'ﬂl]oﬁﬂrﬁ&hyl 2-0x0-2H-1-
: benzopyran-7-yloxy)-ethoxycarbonyl]-ethylene];
poly [1-[2-(3,4-dimethyl-2-0x0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-1-methyl-ethyle_ne]; '
poly [1-[2-(4,8-dimethyl-2-0x0-2H-1-benzopyran-7-
yloxy)- ethoxycarbonyl] -1-methyl-ethylene];
poly [1-methyl-1-[2-(4-phenyl-2-0x0-2H-1- benzopyran-?-
yloxy)-ethoxycarbonyl]-ethylene];
poly [1-[2-(3-cyano-2-oxo0-2H-1-benzopyran- 7-yloxy)-
ethoxycarbonyl]-1-methyl-ethylene];
poly [1-[2-(3-ethoxycarbonyl-2-oxo-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-1-methyl-ethylene], Tg = 121°C;
poly [1-methyl-1-[2-methyl-2-(2-0x0-2H-1- benzopyran -7-
yloxy)-ethoxycarbonyl]-ethylene];
poly [1-methyl-1-[2-methyl-2-(4-methyl-2-0x0-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyi]-ethylene];
poly [1-methyl-1-[3-(2-0x0-2H-1-benzopyran- 7-y|oxy)-
propoxycarbonyl]-ethylene];
poly [1-methyl-1-[3- (4-methy|—2-oxo-2H-1—benzopyran-?-
yloxy)-propoxycarbonyl]-ethylene];
poly [1-methyl-1-[4-(2-0x0-2H-1-benzopyran-7-yloxy)-
butoxycarbonyl!]-ethylene];
poly [1-methyl-1-[4-(4-methyl- -2-0x0-2H-1- benzopyran -7-
yloxy)-butoxycarbonyl]-ethylene];
poly [1-methyi-1-[2-methyi-2-(2-0x0-2H-1- benzopyran -7-
yloxy)-ethylcarbamoyl]-ethylene]; '



carbonyl)-1 -nethyl -ethyl ene]; poly [ 1-nmethyl-1 -(2-o0xo0- 1

, 2-di hydro-qui nolin- 7-yloxy- carbonyl)-ethylene]; poly [ 1-nmethyl -
-(2-o0x0-2H 1 -benzopyran-7-ylc % am)yl)- et hyl ene] pol y
[ 1- met hyl - 1- (4- met hyl - 2- oxo- 2H T1-"benzopyr an- 7- yl car banoyl ) - et hyI enej;

Dy T BE B 2 et 942 A T bon. B

yl ) - et hghzoplyran-7-yloxy )-ethylcarbamoyl]-ethyléne];

boly [ (BT e B 2-GRAAR,  Medzdpidh PRI ceiyenel

pol y [WOQYLC%’QBHIOYQ Qﬁh}ﬂ&ﬂ@ gui nolin-7-yl oxycar bonyl )- et hyI ene]

| 1-(2- 2 ln-r@tlpﬁq T
Fg {4[ ( Pg] r% 1- b‘gyrz[?l-(raam y} car garmyl )- et hy?p¥ poly [1
- chl orY) (‘E"BRM ‘@-ﬁgfm% 76 +yl oxycar bonyl )- et hyl ene] : poly [1

-chloro-1 -péiyref twfiz ZomtOZEiHM-benzo ran-7-ylgkyxsexdioygiy! ) - et hyl ene] ;
poly [ &r yfe%-ylﬂﬁ-l{ X0-2H 1 benzoggr an- 7.ny cg?bam)yl )- ethylene];
pol y [ci bc 38'9 Y'ERE t hyl - 2- oxo-2H 1 - benzopyran- 7- '

yl car banoyl pobt hit epi(4- methyl -2:0x0-2H-1-benzopyrameafiyllexg)- Poly
[ 1- mtmo&é%%ﬁi%%%gfnzopyran 7-yl oxy) -

poly [1-[2- (4-tnfluoromethyl 2—oxo-2H 1- benzopyran -7-
yloxy)-ethoxycarbonyl]-ethylene];

poly [1-[2-(3,4-dimethyl-2-0x0- 2H 1- benzopyran -7~
yloxy)-ethoxycarbonyl]- ethylene],- - .

poly [1-[2-(4,8-dimethyl-2-0x0-2H-1- benzopyran -7-
yloxy)-ethoxycarbonyl]-ethylene];- =

poly [1-[2-(4-phenyl-2-oxo-2H- 'I-benzopyran 7-yloxy)-
ethoxycarbonyl]-ethylene];

poly [1-[2-(3-cyano-2-oxo- ZH 1- benzopyran 7-yloxy)-
ethoxycarbonyl]-ethylene]; :

poly [1-[2-methyl-2-(2- oxo-ZH 1= benzopyran- -yloxy)-
ethoxycarbonyl]-ethylene], .

~ poly [1-[2-methyl-2-(4-methyl- 2-oxo 2H 1- benzopyran -7-

yloxy)- ethoxycarbonyl] ethylene]; :

poly [1-[4-(2-0x0-2H-1- benzopyran 7-yloxy) butoxy-
carbonyl]-ethylene]; - -

poly [1-[4- (4-methyl -2-0x0-2H-1- benchyran 7-yloxy)- -
butoxycarbonyl]-ethylene]



et hoxycarbonyl ]-ethylene] [err] 4 g (14.6 mmol ) of
2-{2-0x0-2H 1 -benzopyran-7-yloxy)- ethyl 2-nethyl-acrylate and 0.024 ¢
(0.15 mmol) of 2,2'-azo- bis-i;sobuty@dnitrile (AIBN) were dissolved in 29
m of N, N- di nethyl formam de. A ‘weak stream of argonwas passed through
18~ the solution for 1 5 mnutes. Subgaapintd:y, the reaction vessel was
closed airtight and heated to.55[err]C. After 5 hours the vessel was
opened, the solution was diluted with 5 m of DW and added dropw se to

about _1t I toLPattlyt orfd -whielt]sh)lslt-ﬂr-r[ia”rd Zl-ioyoerH_-y'l;-ehenzmpymjmc):e_?aylmnytﬁhe_ t
reci pitated pol yner was fi r err in a water-je
\F/)facuulr% For fgrtﬁer purifipzﬁﬁ%?h&?%ﬂéﬁ%bﬁol ved in 30 m ofJ
dichl oromethane agg BbRfhBl-ikee @therificativh a{:{dg@giynq Yo MAteGREBLS vias

repeated until non r“was no | onger n-layer

chromat ography. Filtration and drying at 60[err]C in a vacuum gave 2.6 g of
poly [1- nmethyl-1 -[2-(2-0x0-2H 1 -benzopyran-7-yl oxy)-ethoxycarbonyl] -

et hyl ene] as white powder with a glass stage of T[err] ="115[err]C

"[’\f’p
HO | 0o
. TPP, DEAD

c” O + | —_— 0]
') : O DMA
OH _ _ ' O ' I
0

5 g (8.1 mmol) of a stock solution of poly (2-hydroxy-ethyl
methacrylate) (21 wt.% in DMA) were diluted with 15 mi of
dimethylacetamide (DMA). 2.11 g (8.1 mmol) of triphenyl-.
phosphine and 1.31 g (8.1 mmol) of 7-hydroxy-coumarin were
dissolved in the reaction batch while stirring at room temper-
ature. The solution was cooled to 0°C. 1.25 ml (8.1 mmol) of
diethyl azodicarboxylate (DEAD) were added dropwise within
10 minutes. The reaction batch was left at 0°C for a further
15 minutes and then, after removal of the ice bath, stirred at .
room temperature for 15 hours prior to the addition of an equi-
molar amount of triphenylphosphine -and of 7-hydroxy-coumarin. =
Subsequently, a further 1.25 ml of DEAD were added dropwise
within 10 minutes. The reaction mixture was stirred at room
temperature for a further 24 hours then added dropwise to about
900 ml of diethyl ether while stirring vigorously. The precipit-
ated polymer was filtered off and dried at 60°C in a water-jet
vacuum. For purification, the residue was dissolved in 20 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 1.77 g of poly [1-methyl-1-[2-(2-0x0-2H-1-benzo-



([err] =0.34 J/gK). [err]max. (in CHerr]C[err]) = 317.6 nm([err] =

10780 | /ol cm. The 2-(2-o0x0-2H 1-benzopyran-7-yl oxy) - et hyl
2-methyl - acrylate used as the s ting material was prepared according to
t he fol I oW ng procedure: 2- (2°x0-2H 1 - benzopyran- 7-yl oxy) - et hyl

2-net h ryl at g . 30 nm
o Y Rvrana7rdlox)-ethawsarbomyl st RleNS): 85  BENBIte PRWHEENWItEr o addbd
dr opwi sea gtasmageeof)é'éatwﬂd 580 (Acgt &r 0.35 IdgK). Ana, fimQHe€l4 p=a

suspensi 3 2- hydr oxyet'hyl nethacrylate, 10 g (61.7
nol ) of 0) couné?ggmll%)B g (64 mol ) of triphenyl- phosphine
in 300 m of THF care being taken that the reaction tenperature did not
exceed 25C. “Hige Iﬁfn‘ﬁé 19
subsequent |y st rreg aﬁar 00 %p?&%?es rz)trheésg urt'ﬂ nfrhalogougnd t hen
concent MAABACHN a rotary evaporator to about one sixth of _

Poly [1-[2-(4-methyl-2-0x0-2H-1-benzopyran-6-yloxy)-
ethoxycarbonyl]-1-methyl-ethylene-co-1-[2-hydroxy-ethoxy-
carbonyl]-1-methyl-ethylene], Tg = 120°C;

poly [1-methyl-1-[2-(4-methyl-2-0x0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-ethylene], Tg = 131°C;

poly [1-[2-(4-ethyl-2-ox0-2H-1-benzopyran- 7-y|oxy)-
ethoxycarbonyl]-1-methyl-ethylene], Tg = 1130°C;

poly [1-methyl-1-[2-(4-n-propyl-2-0x0-2H-1-benzopyran--
7-yloxy)-ethoxycarbonyl]-ethylene]; |
| poly [1-methyl-1-[2-(4-trifluoromethyl-2-oxo0-2H-1-
benzopyran-7-y|'oxy):-.ethoxycarbonyl]-ethylene]-, Tg = 1200C;

poly [1-[2-(3,4-dimethyl-2-0x0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-1-methyl-ethylene]; :

poly [1-[2-(4,8-dimethyl-2-0x0-2H-1- benzopyran -7-
yloxy)-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-[2-(3-chloro-4-methyl-2-oxo0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-1-methyl-ethylene], Tg = 142°C;

' poly [1-methyl-1-[2-(4-methyl-8-nitro-2-oxo-2H-1-
benzopyran-7-y|_“oxy)-ethoxycarbonyl]-ethylene], Tg=176°C;
poly [1-methyl-1-[2-(3,4,8-trimethyl-2-ox0-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyl]-ethylene], Tg = 158°C;
poly [1-methyl-1-[2-(4-phenyl-2-0x0-2H-1- benzopyran 7-
- yloxy)-ethoxycarbonyl]-ethylene];

poly [1-[2-(3-cyano-2-ox0-2H-1- benzopyran 7-y|oxy)-
ethoxycarbonyl]-1-methyl-ethylene]; -

poly [1-methyl-1-[2-methyl-2- (2-oxo 2H- 1 benzopyran 7-
yloxy)-ethoxycarbonyl]-ethylene];

poly [1-methyl-1-[2-methyl-2-(4- methyl -2~ oxo-ZH 1-
benzopyran-7-yloxy)-ethoxycarbonyl}-ethylenel;



its original volunme. After adding about 200 m of diethyl ether
2-(2-0x0-2H 1 -benzopyran-7- yI oxy)-ethyl 2-nmethyl-acrylate separated in
anal ytically pure form Yielid14.7 @3f white crystals, [err]max. (in
CH err]Cerr]) —3208nm([err] = 15060 |/ mol cm. . The follow ng

potymers can be sy @Ityhﬁﬂ-Zﬁéthyl-éln[an@mkimm'bﬁnzopyran-?@ Joxyh)-- met hyl - |
-[2-(4- et hy 2 oxo Zb(%lxlﬂl?ﬁr}lﬂ ﬂy? émrﬂe‘xtyggx g%,tc):gplgo}‘ye)t qul enej ;

| 1- t
pi oo Lok T
Y {71 1 ﬁ - yran-7-
t hyl - et hyl t
ggnzgpy(raanyyﬂgggl)oa o@yaasg@eyﬂoayhy lene-c@eil h EE;(SQmﬁt hoxy- poly
1- et hyl 7
£/| oxy) - ot hoxym th?? énBRne oDy A

T1-[ 2-(3- cyano- 2-R® zﬁhms& Yg-ﬂyl[gn(‘f @1%%@5&3" %19?%9@%!&&&@@9&%

- et hyl - et hyz eky)-ethopptarbhdnyl]2etRyRineco-ar- PRy -

ety |
2iernc ¢ rb%b%)l i '*Meﬁbb?eﬂl S 7‘?‘1@%3%1[ Chenzopyr an- 7-

yl Oxy)-ﬁt lhoxycar oyl ] [ temetéydit-[2- (4 pnfmorbmeduyulyz-oxo-ZH -1-
2 t
b[enzgﬁyrén ﬁ%%?"%’eh%;ﬁégvﬁt%ﬂhxveﬁrqo g-ethy*ene-fo-1 -(2-hydroxy-

[ 1- met hyl - C@Xbom‘l)i ‘d’@ﬁib)ﬁ eblwleneﬂ i) ﬂ'rg)ﬁol?éaﬁbonyl] et hyl ene] ;

pfjly gl mhyl 5; { F I%HLZ' 2 0x0- 2+ 1
oxy) - pr opoxyca e 0XO0-

}/ben}é{opgr aﬁ b Véx% £8K QBV Hymefehﬁy?ﬁh‘ihene -co- d)}‘)g‘?ré’ﬁé‘t hyl -

-[ 4- (4- et hyd yD-1bmetbyi~ethylene], ok )=1Mt60(ycar bonyl ] - et hyl ene]
poly L1 methyl- ﬁ&l ]nﬁ‘rt#yﬂéné |%(é)t T-2: 8)?8 Y HBerlzopyran-7-

yl oxy) - et hyl car b
yloxy’ -ethoxycarbony] 1-methyl-ethylene-co-1-(2-hydroxy-

ethoxycarbonyl)-1-methyl-ethylene];

poly [1-methyl-1-[2-(4-phenyl-2-0x0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-ethylene-co-1-(2-hydroxy-ethoxy- -
carbonyl)-1-methyli-ethylene]; '

poly [1-[2-(3-cyano-2-oxo-2H-1-benzopyran-7-yloxy)-
ethoxycarbonyl]-1-methyl-ethylene-co-1-(2-hydroxy-ethoxy-
carbonyl)-1-methyl-ethylene];

poly [[1-methyi-1-[2-(2-ox0-1,2-dihydro-quinolin-7-
yloxy)-ethoxycarbonyl}-ethylene-co-1-(2-hydroxy- ethoxy-
carbonyl)-1-methyl- ethylene], Tg = 1850C. '



20 poly [1 -nethyl-1 -[2-nethyl-2-(4-nethyl-2-o0ox0-2H1 -
benzopyran- 7-yl oxy) - et hyl car banoyl ] - et hyl ene] ; poly [1-nmethyl-
-[3-(2-o0x0-2H 1 -benzopyran¥7-y5§¥y)- propyl car banoyl | - et hyl ene] ;
poly [ 1-methyl-1 -[3-(4-nethyl-2-0xo0-2H 1 -benzopyran-7-
yl oxy) - propyl car banoyl ] -ethernE!é | -!poly [1-[2-( 2-0x0-2H 1
-benzopyra n-7-yl oxy) - et hoxy- ca hyl ene] ; poly [1

-[2-(4- nethyl 2- oxo0- 2H 1 -benzopyr an- 7- yl oxy) - ethoxycarbonyl] ethylene]

o) PR, LTI 200 Bt SEREABI A yioxy)-

, 4- di net hyl - 2# oxo- 2Hp ip e pighiroprylcarbonyl )eehlyd)eym] bonyl] et hyI ene] ;
poly [1 -[2-(4, 8-di et hyl - 2- oxo- 2H— 1 -benzopyran-7-- -

yl oxy) - et hoxycar bonyl ] - et hyl e e poly [1 -[2- (4 phenyl 2 0X0- 2H

1- benzopyran-7-yl oxy) - et hox pyl]-ethyl ene]; poly

[ 1-[ 2- ( 3=cyano~2- 0Xxo- 2H- 1- benzo /-yl oxy)-~ ethoxycarbonyl] ethylene]
poly [1 -[2-methyl-2-(2-0x0- 281 @zopyran 7-yl oxy)-

" et hoxycar bonyl | - et hyl ene}; b -[ 2-methyl-2-(4- nethyl 2-0X0-2H1
- benzopyran-7- yl oxy) - ethoxycarbonyl] ek hyl ene]; - poly -

[ 1-[ 4- ( 2- ox0- 2H 1-benzopyr an- 7- yl oxy) OXY- carbonyl] et hyl ene] ;

poly [1-[4-(4-nethyl-2-o0x0-2H 1-benz n- 7- yloxy)--

but oxycar bonyl ] - et hyl ene] .

29 (6 4 mmol) of 7-[1 (2 methyl-acryloyl) plpendm-4~
yloxy]-2-oxo-2H-1-benzopyran and 10.5 mg (0 06 mmol) of 2,2'-
azo-bis-isobutyronitrile were dlssolved in 13 mi of N,N- |
dimethylformamide (DMF). A weak stream of argon was passed
through the solution for 15 minutes. Subsequent_ly, the reaction
vessel was closed airtight and heated to 60°C. After 48 hours
the vessel was opened the solution was dlluted with about 10 ml
of DMF and added dropW|se to 900 ml of methanol while stlrnng
vigorously at room temperature. The precnpltated polymer was
filtered off and dried at 40°C in a water-jet vacuum. For further
purification, the polymer was dissolved in about 20 ml of DMF
and again precipitated in 900 ml of _methanol .Th_|s 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 1.56 g of poly [1-methyl-1-[4-(2-ox0-2H-1-
benzopyran-?-yloxy)-piperidin-‘1-ylcarbonyl]-ethylene]. Amax. (in
CH2Cl2) =319 nm.

The 7-[1-(2-methyl-acryloyl)-piperidin-4-yloxy]-2-oxo-
2H-1-benzopyran used as the starting material was prepared
according to the following procedure: '



21 ) Example 3: Poly

[ - met hyl - 1- [ 2- (2- ox0- 2H 1- benzopyr an- 7- yl oxy) - :

.et hoxycar bonyl ] - et hyl ene] “*:. by poldBrer-1ike etherification according to
‘M tsunobu [err] o 59 (8.1 mol) of a stock solution of
'pol y (2- hydr ofy-(ef{Bly dFdRgchi p@r i h21 W )%a smideh Liutgg-pi-th 1 5
‘m of dinethyl aget%yde (D&A;J b?ll g (8-\.y1 )mml) of- ¥mﬁ%ﬁyl - ph'og;hi ne
and 1.31 g (8.1 nmol) -of 7- hydroxy-counﬂ wer e- di ssolved in the reaction
batch while stirring at roomtenper- ature. The solution was cooled to
Oferr]C. 1.25 mM (8.1 mmol) of diet zodi car boxyl ate (DEAD) were added
dropwi se within 10 m nutes. The reactjon batch was left at O[err]Cfor a
further 1 5 mnutes and then, afterOfe of the ice bath, stirred at
roomtenperature for 1 5 hours prior to{thga addition of an equi- nolar
anount of triphenyl phosphi ne and of 7-hy rox9*5‘coumari n. Subsequently, a
further 1.25 mM of DEAD were added dropwi se within 10 -m nutes. The reaction
‘m xture was stirred at roomtenperature for a further 24 hours then added

e 1 oh oot o Che e 8RS Brabhbiidbecofur 42 s ™
water-jet triethylamine were dissolved in a mixture of 30 ml of THF and
80 ml of dichloromethane and cooled to 0°C. 10 ml (104 mmol)
of methacryloyl chloride were added dropwise  within
15 minutes. The solution was stirred at 10°C for 5 hours.
Subsequently, the reaction mixture was filtered over silica gel.
After distillation of the solvent the crude product was purified
by column chromatography on silica gel with ethyl acetate as the
eluent. Therefrom there resulted 14.5 g of 1-(4-hydroxy-
piperidin-1-yl)-2-methyl-prop-2-en-1-one in the form of white
crystals. '
IR (KBr): 1605 cm-1 (broad, C=0), 1078 cm-1 (CH-OH), 909 cm-1
(C=CHb).

7-[1-(Z-Methyl-acfyloyl)-piperidin-4-yloxy]'-_2-ox'o-ZH-
1-benzopyran

19 mi of a 38% solution of diethyl azodicarboxylate (DEAD)
in toluene were added dropwise at room temperature while
stirring within 15 minutes to a suspension of 7.1 g (42 mmol)
of 1-(4-hydroxy-piperidin-1-yl)-2-methyl-prop-2-en-1-one,
6.8 g (42 mmol) of 7-hydroxy-coumarin and 11 g (42 mmol) of



vacuum For purification, the residue was dissolved in 20 m of

di chl oronet hane and again precipitated in diethyl ether. This procedure was
repeated until nonomer was no | o r detectable. by thin-layer

chr omat ography Filtration and d ng at 60[err]Cin a vacuumgave 1.77 g -
of poly

22 pyr 2&&)?5@{1 %%@nml]ogﬁﬂ'ﬁ)enﬁ’e d€agtion MRIXEUORIVas th a gl ass
st age ofstﬁtyed dtl sbem t€nfpemature for3®d4Jholiys dret Ithénxcorﬁwnt@hﬁédrl Clerr])

synt hesiIE [Ty Sxapeior, Mkl in diethylcBigh of flaRin T Fhe, 010751,

- benzopyfiltrate- wmpyaparawdmmamqlwand@hwlres idugl was co-1 _

[[12 hyd dPTi'b Qe lort s gt ot hmafngelth Prodabt wakC pol'y
yl oxy) - TEGRY mcetﬂwrrbﬁaqclo anqslpee]oé 7-[1-(2pmethyl-

[1-[2-( IM'I)2 é’l'r‘r- 2L6ﬂo72MLDXb!énzéf)SlﬂaWC?éﬁﬁmeH Bs

- met hy| %@@p@&g ng mﬁl }rar‘;’,ff ¥ G T4'84sd I/mel cm)

[2(4
7-yl oxy) - ethoxycarbonyl] ethylene] o pol'y [1-methyl -

-[2-(4-trifl

benzopyr an- 7%%)?8518 %@g@gr bonyF?ne?ﬁyﬁyerhh]es'ngd 'nﬁbfe‘rarl?@us ~ poly
[ 1- [ 2- ( INAR@eRet hyl - 2- oxo- 2H 1- benzopyr an- 7- yl oxy) - ethoxycar bonyl ] -1

- et hyl - et hyl ene] ;- . poly [1-[2-(4, 8-dinethyl=2-o0xo-2H 1-benzopyr an- -

%/Ilog)(gt Eﬁl (ﬁgr jﬁnﬁ‘%?hylzget%y%@&%%ﬂgwpagmﬁ b?ﬁ%?)"-ye’?ﬁo%ycar bonyl] 1
et hyl ydbR ? uipleridin-3 -yiedrbronyd]-ethylep@]y [ 1 - met hyl -
-[2-(4-met h3bo'|§ T1t r,-ﬁ’e@h)?f(? EEF (14 -n-proyl-2- oxo-ZH 1- benzopyran -7-
 yloxy)-piperidin-1-ylcarbonyl]- ethylene], :

poly [1-methyl -1-[4-(4- trlfluoromethyl -2-0x0-2H-1 benzo-
pyran- 7-yloxy) piperidin-1-ylcarbonyl]-ethylene]; ' -

poly [1-[4-(3,4-dimethyi-2-0x0-2H-1- benzopyran 7-y|oxy)-
piperidin- 1-y|carbony|] 1-methyl-ethylene]; "

poly [1-[4-(4,8-dimethyl-2-0x0-2H-1-benzopyran- 7-yloxy)-
piperidin-1-ylcarbonyl]-1-methyl- ethylene];

poly [1-methyi-1-[4-(4-phenyl-2-0x0-2H-1- benzopyran -7-
yloxy)-piperidin-1-ylcarbonyl]-ethylene];

poly [1-[4-(3-cyano-2-oxo0-2H-1-benzopyran- 7-y|oxy)-
piperidin-1-ylcarbonyi]-1-methyl-ethylene];

poly [1-[4-(2-0x0-2H-1- benzopyran- ~yloxy)- plperldm-1-
ylcarbonyl]-ethylene];

poly [1-[4-(4-methyl-2-0x0-2H-1-benzopyran-7-yloxy)- !
piperidin-1-ylcarbonyl]-ethylene];

poly - [1-chloro-1-[4-(2-ox0-2H-1- benzopyran 7-yloxy)-
piperidin- 1-ylcarbonyl] ethylene]; _

poly [1-chloro-1-[4-(4-methyl-2-ox0-2H-1- benzopyran -7-
yloxy)-piperidin-1-ylcarbonyl]-ethylene].



benzopyran- 7-yl oxy) - et hoxycar bonyl ] - et hyl ene], Tg= 176[err]C; poly
JI1l-methyl- 1-[2-(3,4,8-trinethyl-2-oxo0-2H1 -
benzopyran-7-yl oxy) - et hoxycar.bonyl ] - 2Ryl ene], Tg = 15$[err]C; pol y

[1-nmet hyl -1 -[2-(4-phenyl - 2-°6X0-2H 1 -benzopyran- 7-"%"3 -

yl oxy) - et hoxycar bonyl ] - et hyl ene] ; EX%EQMQ Sﬂ_-[2-(3-pyaho-2-oxo-2k+1
-benzopyran-7-yl oxy) - et hoxycarbonyl [-1 -nethyl -et hylene]; poly

[ 1- met hyl - 1-[ 2- hyl p2- (2- pXO bepz - Ly
yIoxy)-ethoxycéﬂ%bﬁyl;fébﬁ?fégﬁﬁtfe'ﬁ£5g2¥aﬁﬁﬁayﬁ rbenzopyran-7-
-[ 2- net hyl - 2- (yloxyiodrionyd) phenoxy]l-hexyloxycarbonyl]-ethylene]
benzopyran- 7-yl oxy) - et hoxycar bonyl ] - et hyl ene] ;

23 poly [1 -nethyl-1 -[2-(2-0x0-2H1 -benzopyran: 7-yl oxy) -
et hoxycar bonyl ] - et hyl ene-co-1 - (2-hydroxy- et hoxycarbon -

met hyl - et hyl ene] ; poly [1 -netpy °~%25445n2fhy
- benzopyran- 7- onxy)-§thﬁ%ycaerpyl hyl ene-co- 1 -(
carbonyl)- 1 -nethyl-e foly [1-nmethyl -1

0-2H1
r oxy- et hoxy-

-[2- (4-n-propyl - 2- 0x0- 2Hyg, nzogyran- = - o
7-yl oxy) - et hoxycar bonyl ] - €t hyT ene-co- 1 -(2-hydroxy-ethoxy- carbonyl)-1
-nmet hyl -ethylene] (9:1 ), Tg = 110[err]C, poly [1l-nmethyl-1

-[2-(4-trifluoronethyl-2-o0oxo0-2H1 - _
benzopyran-7-yl oxy) - et hoxycar bonyl ] - et hyl ene-co- 1 -(2-hydroxy-
et hoxycar bonyl ) - 11 K(2.22t mireoiy] of £-bxo-2i-F-BeAgepytan-7-yl 4-(Be(2-[ 1
hethyl - e ﬂ;ﬁ#@&-ﬁﬁiﬁy@%&%&%?@%@f@g}éé%@ﬁ% 1S et byl enel . Tg
= 146 err] C (0.011 punpl) af [22Az>-bisnisohutyrontiileHwere petain 7-
h et g NS AR, dgcopin of ron
- [ 2- (4- phenyWas- gggsgqth %"'OHQ 7t saiution,fakyy p- MiRGkSEar éﬂéﬁﬂuéﬂﬂw ene- co-
1 -(2- hydr oxyph&treasyion vessel was closed airtight and heated to 60°C. After
24 hours the vessel was opened, the solution was diluted with
8 ml of DMF and added dropwise to 300 m! of methanol at room
temperature while stirring'vigorously. The precipitated pdlymer
“was -filtered off and dried at 40°C in a water-jet vacuum. For.
further purification, the polymer was dissolved in about 10. ml of
DMF and again precipitated in 200 ml of methanol. 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 0.82 g of poly [1-methyi-1-[6-[4-(2-0x0-
2H-1-benzopyran-7-yloxycarbonyl)-phenoxy]-hexyloxycarbonyl]-
ethylene]. Phase succession (°C): G 68 LC 90 [; Amax. (in CH2Cl2) =
307.8 nm (e = 11150 I/mol cm) and 275.8 nm (¢ = 23190 |/mol

cm).

The oxo-ZH-1'-benzopyran-7-yl 4-[6-(2-methyl-acryloyl-
oxy)-hexyloxy]-benzoate us_ed as the starting material was. = _
prepared according to the following procedure:



carbonyl)-1 -nethyl -ethyl ene]; poly [1 -[2-(3-cyano-2-0x0-2H1-

- benzopyran- 7-yl oxy) - et hoxycarbonyl]- 1-nethyl-ethylene-co-1

- (2- hydr oxy- et hoxy- carbonyl)-1 Z[Ft hyl - et hyl ene] ; poly [[1 -nmethyl -
-[2-(2-0x0-1, 2-dihydro-quinolin-7- yloxy)-ethoxycarbonyl]-ethylene-co- 1 .
- (2- hydr oxy- et hoxys _&@r L ARZ =] b .3 1 85[err]C.

o4 4-(BLH9 Yok )éyﬁ E‘thgfi Rid

[ 1- met hyl - 1-[ 4- ( 2- ox0- 2H 1- benzopyran 7-yl oxy) _ pi peri din-1

-yl carbonyl ] - ethyl ene]
2 g (6.4 mol) of 7-[1-(2-nmet
-benzopyran and 10.5 ng (HRQG Ry»
dissolved in 1 3 m of NN

o [err] o
cryI oyT) -Ppi pg"ﬁ din-4-. yl oxy]-2-oxo0-2H1

) of 2,2'- azo-bis- |sobutyron|tr|Ie wer e

.o met hylfo-rmam' de (DMF). A weak stream of argon

was passed through the solution for 15 m nutes. Subsequently, the reaction

vessel
vessel

was closed airtight and heated to 60[err]C. After 48. hours the
was opened, the-solution was dil ut ed with about 10

229.2 g (1.66 mol) of p-hydroxy-benzoic acid were
dissolved in 600 ml of methanol and treated at 60°C 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. Fmally, 0.75 gof
potassium iodide was added and ‘the batch was boiled under reflux
for 60 hours. For worklng-up, the yellow solution was poured
into 3 | of H20 and treated with 10% HC! (about 600 mI) until’ a
pH value of 1 had been reached. The mllky suspenslon was
filtered over a large suction filter. The residue was sucked dry
and recryStalllzed twice from about 1.5 | of ethanol This ‘gave |
229.6 g of 4-(6- hydroxy-hexyloxy) benzonc acnd as a flne whlte
powder, m p. 136 1410C.

4-[6-(2_-Methyl-_acrylcylox'y)-'hexy_loxy]-_be'nz'dic':' acid-
- 0\/\/\/*5)’7]/ |
ﬂop .

- 0O

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 ml of chloroform. After the addition of 7.2 g (0.07 mol) of
hydroquinone ‘and 7.2 g (0.04 mol) of p-toluenesulphonlc acid the
batch was boiled under reflux on a water separator for 48 hours.

- The clear brown solution was subsequently evaporated, the

residue was t_aken_ up in 1.5 | of diethyl ether, filtered and shaken
five times with 300 ml of H20 each time. The organic phase was
dried over NapS04, evaporated and the residue was recrystailized



of DMF and

added dropwi se to 900 m of nethanol while stirring vigor

at- roomtenperature. The precipitated polyner was filtered off and d
40[err]Cin a water-jet vacuum::For dZQrther purification, the polynmer was

ously
ried at

di ssol ved in about 20 ml of DWMF ‘and again precipitated in 900 m of
‘et hanol . vaﬁcérﬁféﬁﬁ%%thﬁﬁorem&fe?dd hi Iamrﬁnmﬁnvmwmﬂ geécuum
det ect abl e O[err]C

in a water-
benzopyr an-

Y233 50.00 fale 2R é%d?gﬂé"?ﬁi&fty) :{
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CHerr]C[err]) 319 nm
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25 - (4-

11 g (109 mmol ) of 4-hyd

hyl - acryloyl)- per|d|n 4-yl oxy] - 2- oxo- 2H 1-benzopyran u
?‘b'r GBZQ;R:YEbalr]ﬁgylo éh&Sf-&la-mpﬁbyﬂroced

o B P ey e glmskute; o

1475 of triethylam ne

n

sed as
ure:

wer e

dissolved in a mxture-of 30 M of THF and 80 m of dichl oronet hane and
cooled to O[err]C. 10 m (104 mmol ) of. net hacryl oyl chi®ride were ad

After disti

dropwise within 1 5 m nutes. The solu onOm@s\?L«(,ad [err]C fo
hours. Subsequently, the reaction m e was filtere r silicag
| l'ati on of @ 0 ude product was purified
x . 0 '

8.5 g (0.028 mol) of 4-[6-(2-methyl-acryloyloxy)-hexyl-.
oxy]-benzoic. acid were treated with 10 ml of thionyl chloride
and 3 drops of DMF and boiled under reflux for 4 hours. The
excess thionyl chloride was removed completely, firstly in a
water-jet vacuum and subsequently in a high vacuum. The acid .
chloride remaining was taken up in 20 ml of THF and slowly
added dropwise at 0°C to a suspension of 4.09 g (0.025 mol) of
7-hydroxy-coumarin and 4.25 mi of triethylamine in 30 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 and subsequently by
recrystallization from ethanol. 6.71 g of 2-oxo-2H-1-
benzopyran-7-yl 4-[6-(2-methyl-acryloyloxy)-hexyloxy]-

- benzoate were isolated as a white powder; m.p. 98-104.50C.

The following polymers can be synthesized in an analogous

" manner:

Poly [1-methyl-1-[2-[4-(2-0x0-2H-1-benzopyran-7-yloxy-
carbonyl)-phenoxy]- ethoxycarbonyl]-ethylene],

poly [1-methyl-1-[3-[4-(2-0x0-~2H-1-benzopyran- 7-yloxy-
carbonyl) phenoxy]-propoxycarbony!]-ethylene];

poly [1-methyl-1-[4-[4-(2-0x0~2H-1-benzopyran- 7-y|oxy-
carbonyl) phenoxy] butoxycarbonyl]-ethylene], :

ded
r 5
el .



by colu
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pi perid
(KBr):

1 -(2-Methyl -
-benzopyran

azodi ca
while s
1- (4-hy
7- hydro
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roomte
taken u
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7-11-(2

m chromat ography on silica gel wth ethyl acetate as the eluent.

omthere resulted 14.5 g of 1-(4-hydroxy-

i n-1-yl)-2-nethyl - prop-2- 1l-one in the formof white crystals.
e‘:;rblo78 cml (CHOH), 909 cm1 (C—CH2).
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poly [1-[5-[4-(2-ox0-2H-1-benzopyran- 7-yloxycarbonyl)-
phenoxy]-pentyloxycarbonyl]-ethylene];
~ poly [1-[6-[4-(2-0x0-2H-1- -benzopyran- 7-y|oxycarbonyl)-
phenoxy]-hexyloxycarbonyl]-ethylene];

poly [1-methyl-1-[6-[4-(4-methyl-2-0x0-2H-1-benzopyran-

7-yloxycarbonyl)-phenoxy]-hexyloxycarbonyl]-ethylene];

poly [1-methyl -1-[6-[4- (4-tr|fluoromethyl ~2-0x0-2H-1-
benzopyran- 7-yloxycarbonyl) phenoxy] hexyloxycarbonyl]--
ethylene]; :

poly [1-methyl- -1-[6-[4-(3-cyano-2-oxo0-2H-1- benzopyran-?— :

yloxycarbonyl)- phenoxy] -hexyloxycarbonyl]-ethylene].

E-xa le 6:

- Poly [oxy methyl [4-[4-(2-0x0-2H- 1- benzopyran 7-
yloxycarbonyl) phenoxy] butyl] sllylene] '

UJ *@ T

0.852 g (2.5 mmol) of 2-oxo-2H-1-benzopyran-7-yl 4-
(but-3-enyloxy)-benzoate and 0.127 g of 'poly.(me,thy:l-hydrogen-
siloxane) were dissolved in 15 ml of dichloromethane. The
solution was flushed over a septum on the reaction vesse! for
10 minutes with a weak stream of nitrogen. Subsequently, 8 ul
of a platinum-divinyltetramethyldisiloxane complex solution was
sprayed into the reaction mixture at room temperature while
stirring. The batch was stirred at room temperature for one



acryl oyl ) - pi peridin-4-yl oxy] - 2- oxo- 2H 1- benzopyran remai ned as white
crystals. [err]Jmax. (in CHerr]C[err]) = 322 nm([err] = 16390 |/ ol cm
The follow ng pol yners can he. syntheS3ted in an anal ogous manner: Poly
[ 1- met hyl - 1-[ 4- (4- et hyl - 2- 0x0=2H 1 - benzopyr an- 7- ‘§lI*oxy) - pi peri di n-1

-yt carbonyl Jweeky! Supkequen Rg’oihe réécffahhuilxthre[ Waé‘laddédodﬂop?w:@éotgH- 1

ibﬁgtz ﬁ&yr an- %Qoyl O{( ?fo f)qggpg cﬂypeg%wgf %%l]stggﬁéoenﬁ]\e precug%ai[ed [
pyr an- 7- y| oxy¢lypneewas separgtedr daeﬂ,]dtssoiylednnj about O ynl of-[ 4- (3

SR L b oy b

- benzopyr an-Thigl pmedwqmasnrapeate EX() |';wme.rm°mt9r-<bmmdne§

poly [ L-Tetigh ¥ chﬁfﬂ éhg& 5 %Eso 'polye[BaR: “[4-[4-(2-ox0-

| g t

y[ZX(yé glygﬁglzu' ﬂxi@enzp%?rgan i zr)ohea{)%ﬁ ul)- sijylefigbny! -1
- met hyl - et hywihed .glass skage Td + 5{446 2-@H9 1/gK.

--benzopyr an- 7- onxy) pi peridith- 1- y ar bonyl ] - ethylene] poly [1

-[4- (4-met hyl - 2-o0x0-2H 1 -benzopyran-7-yl oxy) - plperldln- 1
-yl car bonyl ] - et hyTheel2-oxo-2pbllybehzopyrane? iyl- [4-(batBeritoky)-

ehloro) 1 HersoRd #ﬁ‘yﬂ?%%xﬁ*éﬁﬁ*aﬁh@?&‘%%;‘% @#"%*?égﬂ%d 358 ?8‘?@”%
-Ei/;rcrglr gogyl |the Hiplleméng procedure: }

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

' ' o NZ# |
Ho\‘)i‘jr

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. In so doing, 74.26 g (0.55 mol) of 4-bromo-
1-butene were slowly added dropwise. After 5 hours the ethanol
was removed on a rotary evaporator. The aqueous phase was ’
brought to a pH value of 10 with NaOH and extracted several
times with diethyl ether. The aqueous phase was poured into a
mixture of 46 ml of concentrated HCl and 500 ml of ice-water.
The precipitated acid was filtered off, washed with a small
amount of water and recrystallized from methanol/water

~ (mixture ratio 2/ 1). After drying at 60°C in a water-jet vacuum
there remained 40 g of 4-(but-3-enyloxy)-benzoic acid as a
white powder; m.p. (C-N) 1200C, cl.p. (N-1) 1410°C.



Poly [1-methyl-1-[6-[4-(2-oxo-2H 1- benzopyran- 7-
yl oxycar bonyl ) - phenoxy] - hexyl oxycar bonyl ] - et hyl ene]

[err] 19 (2. 22 nnohgéof 2- 0x0-2H 1 -benzopyran-7-yl 4-(6-(2-
met hyl - acryl oyl oxy) - hexyl oxy} - be ate and 1.85 ng (O. 011 mol ) of .
2,2' -azo- bi s;i'gobutyr.opi trile were di solv% |n45n1

N, N- di net hyl 49 H‘é?n%é'? nzﬁ%ﬁ@ ¥am T(lwﬁoa W'P%%)e’d through the

solution for 15 minutes. Subsequb@rzoatée reaction vessel was cl osed
airtight and heated to 60[err]C. After :24 hours the vessel was opened, the

solution was diluted with 8 m of DW and @Wopw se to 300 nl  of _
met hanol at roomtenperature while sti@fiyg gofously. The precipitated
: rr]Cln a water-jet vacuum For

pol ymer was filtered offoand. di{edoat A4
5 di'ssol ved .in _about 10 m of DWF and

further purification, theYpol :
again precipitated in 200 W tH%moI Thi s procedure was repeated until

nononmer was no | onger det ect abl e by thin-1ayer -chromat.ography. ‘Filtration
and drying at 40[err]Cin a water-jet vacuum gave 0.82 g of pon

[ 1-met hyl - 1-[ 6-[ 4- (2- ox0- 2H 1

- benzopyr an- 4 8% MImr@qu b@céhyressetseﬁibﬂca zr:d Sggage
SUCCGSSI on r nm
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The oxo-biled mxderopeyﬁlmn fory2 holss.( 2T hetéwdesmtlsﬂomﬂl -chloride was '

oxy) - hexy W%%b%ﬁéf‘elgg%s?@ 'éﬂea Watdr-it VBEGUR anf Sujselar ed

accordi ng proce
quently in a high vacuum. The acid chloride remaining was taken

up in 10 ml of dichloromethane and slowly added dropwise at 0°C
to a suspension of 3.9 g (0.024 mol) of 7-hydroxy-coumarin and
3.9 ml of triethylamine in 5 ml of dichloromethane. The batch
was stirred at room temperature overnight, filtered and the
filtrate was evaporated. For purification, the residue was
chromatographed on silica gel with dichloromethane and subse-
quently recrystallized from ethanol. There were isolated 5. .2 g of
2-0x0-2H-1- benzopyran 7-y| 4-(but-3- enyloxy) benzoate in the
form of fine white needles, m.p. 108- 109°C

The foIIowing polymers can be synthesized in an a'halbgous—.'
manner: ' |

Poly [oxy methyl [4-[4 (4-methyl -2- oxo-2H 1 benzopyran-
7-yloxycarbonyl)-phenoxy]- butyl]-sxlylene],
poly [oxy-methyl -[4-[4- (4-tr|fluoromethyl 2 oxo -2H- 1-
: benzopyran—7-y|oxycarbonyl) phenoxy] butyl]—snylene], |
poly [oxy-methyl [4-[4-(3,4- dlmethyl -2-0x0-2H-1 -benzo-
pyran-7-yloxycarbonyl)- phenoxy] butyl]-snylene], -
' poly [oxy-methyl-[4- [4-(4,8- dlmethyl -2-0x0-2H-1 benzo- |
pyran-7-yloxycarbonyl)-phenoxy]- butyl]-sdylene],
poly [oxy-methyl-[3-[4-(2-0x0-2H-1-benzopyran-7-yloxy-
carbonyl)-phenoxy]-propyl]-silylene];
poly [oxy-methyl-[5-[4-(2-0x0-2H-1-benzopyran-7-yloxy-
carbonyl)-phenoxy]-pentyl]-silylene];



28 4- (6- Hydr oxy- hexyl oxy) - benzoic acid 229.2 ¢
(1 66 nol ) of p-hydroxy-benzoic acid were dissolved in 600 m of nethanol
and treated at 60[err]C wi thi#::20 mmB8es with a solution of 151 g (3.77
mol ) of NaOH in 480 nml of H20. 271.2 g (1.99 nol) of 6-chloro-hexanol were

slowl y added drW)ﬁe[dxyirheﬁhyp[etﬁa(z-ax@aEW1 -BenzopyehnpPiyidxym i odi de
dded d.th fl f 60 h F
mfk?ngeupan? r@OﬁﬁﬁsrBﬁFEBP‘dﬂ%ﬂxﬁg S'Baﬁ’&r]?. n'ltj)(; SOIr of Hfg;f]o gFld treated
W ltE 10% HC1 (abpaly 6DExydmethyi- [4a[4)-l-ﬂafmb(lme2b[-1]:bbadolmam=3aylmg' dThe
suspen S i.due was
;n uc kgd drs aﬁ%@%@?@ E’l?ﬁt“e‘?@g’ ?’Yﬁ&ef Ts % égé?ﬁ‘i‘ii?&;f%fﬁl S gave
229.6 g of 4-(6-hypodyylorsmethy) Q%&‘ Y K@-t'e m p.
136-1410C. - n{@dléﬂ
71.5 g (0.3 mﬁ't?oﬁ?r)(-ﬁp -'hy rToQ% %d ef)’gﬁ%@g—ﬂ acid Lﬁl%@ﬂéﬂ (1.18

nol ) of methacrylic acid were'di ssolved in 950 m _of chloroform After the
addition of 7.2 g (0.07 nol) of

) Example 7:

Poly [1-methoxycarbonyl-1-methyl-ethylene-co-1-
methyl 1-(2-ox0-2H-1-benzopyran-7- yloxycarbonyl)-
: ethylene] (1 12)

2 g (8.7 mmol) of 2-oxo-2H-1-benzopyran-7-yl 2-methyl-
acrylate, 0.15 g (1.5 mmol) of 2-methyl-acrylic acid and B
16.8 mg (0.102 mmol) of 2,2'-azo-bis-isobutyronitrile were
dissolved in 20 ml of N,N-dimethylformamide (DMF). A weak

“stream of argon.was passed through the solution for 30 minutes.
Subsequently, the reaction vessel was closed airtight and heated
to 550C. After 6 hours the vessel was opened and the solution
was added dropwise to 800 ml of diethyl ether at room
temperature while stirring vigorously. The precipitated polymer

~ was filtered off and dried at 70°C in a water-jet vacuum. For
further purification, the polymer was dissolved in 20 mi of
dichloromethane 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
600C in a water-jet vacuum gave 1.27 g of poly [1-methoxy-



hydr oqui none and 7.2 g (0.04 nol) of p-toluenesul phonic acid the batch was
boi |l ed under reflux on a water separator for 48 hours. The clear brown

sol uti on was subsequently evaporg%& the residue was taken up in 1.5 1 of
di et-hyl et her, flltered and shak five times with 300 nl of H20 each time:

The or gani er Na2 ed an he .resi due was
recrystaq:"l’ CQ& tﬁlyi e%th ene- C°'S|O'4me%ﬁ ?o1ra( ZQXQ'% ol 'TbQﬂﬁQ‘et hanol .

After drgyynam- Zt-ymmarbﬁh -ethylere] J(at:126)cun'he4¥>o%&nerdias a glass

4-16- (2-§ggyév%5qc y oyggzs@;) ;nggy@@q /}?,ﬁ raﬁ_@_ E,ﬁgi(g,sqg \(Nf21| ﬁrgt ! -

powder; m S
acryl oylleflys- 961’(596)@'](1 B&%z6anm (log I/1 = 032255 g (0.028 nol) of ]
4-[6-(2-met hyl -acryl oyl oxy) - hexyl -. oxy]-benzoic~acid were treated with 10 i
m of thionyl_chloride:and 3fd P\ ps_of DWNE. and boil ed under reflux for 4
hours. The ex-E'égshWQﬁ%TbForbm tthge 2naxor&hiolenzapyrancyyyl 2-rstly in a

wat er - | ahethghaerdade sisoleseribedy in Exarhplh Macuum The acid chloride
remai ning was taken up in 20.m of THF and slowy added dropwise at (Jerr]C

to a suspension of 4.09 g (0.025 nmol) of 7-hydroxy-counarin and 4.25 nl of
triet hyI am neThe mmmgf polymers can be synthes:zed in an analogous

manner:

Poly [1-(2- -hydroxy-ethoxycarbonyl)-1-methyl-ethylene-co-
1-methyi-1-(2-0x0-2H-1-benzopyran- 7-yloxycarbonyl) ethylene]
(1:9), Tg = 181°C;
poly [1-(2- hydroxy-ethoxycarbonyl) ethylene-co-1-methyl-
1-(2-ox0-2H-1-benzopyran-7-yloxycarbonyl)-ethylene];
poly [1-cyano-1-methyl-ethylene-co-1-methyl-1-(2-oxo-
2H-1-benzopyran-7-yloxycarbonyl)-ethylene]; | :
poly [1-cyano-ethylene-co-1 —methyl-T -(2-ox0-2H-1 -b_enzo-
pyran-7-yloxycarbonyl)-ethylene];
poly [1-methoxycarbonyl-ethylene-co-1 -methyl-1-(2-oxo-
2H-1- benzopyran-7—y|oxycarbonyl) ethylene]; :
poly [1-methoxycarbonyl-1-methyl-ethylene-co-1-(2-oxo-
2H-1-benzopyran-7-yloxycarbonyl)- ethylene]; -
poly [1-methyl-1-(2-0x0-2H-1- benzopyran 7-y|oxy-
carbonyl)-ethylene-co-1-phenyl-ethylene];
poly [1-methoxycarbonyl-1-methyl-ethylene-co-1-methyl-
1-[2-(2-0x0-2H-1- benzopyran 7-yloxy)-ethoxycarbonyl]-
ethylene];
poly [T-methoxycarbonyl-1-methyl- ethylene-co-1-methyl-'
1-[4-(2-ox0-2H-1-benzopyran- 7-y|oxy) butoxycarbonyl]-
ethylene]; :
poly [1-methoxycarbonyl- 1-methy|—ethy|ene-co- -methyl-
1-[6-(2-0x0-2H-1- benzopyran 7-yloxy)- hexyloxycarbonyl]-
ethylene];
- poly [1-methoxycarbonyl- 1-methyl-ethylene-co-1 methyl-
1-(4-methyl-2-ox0-2H-1- benzopyran- -yloxycarbonyl)-.
ethylene];



THF. The batch was stirred at roomtenperature overnight, filtered and the
filtrate was evaporated to dryness. The residue was purified by colum
chronmat ography and subsequentiy by r&Systallization . fromethanol. 6.71 g
of 2-o0x0-2H 1 - benzopyran-7-yl "4-[6-(2-nethyl-acryi oyI oxy) - hexyl oxy] -

benzoate were i gnblgt el asyanovl {mephyliethyleme-8-1tpdetityl-1-(4- The

[1- mothyl - ié%ﬁ&i-i- ?@ﬁ‘%ﬁi@ﬂﬁﬁﬂﬁ&éﬁﬁf@'ﬂﬂ%"el, o

- phenoxy] - et hoxmybo[nwmeehbyyeae@ony 1-prethyi-ethylemg-co-1 Fethyf-

)2 g’ﬁgn?);’;] lpr Car ’_% ? 8?(16- ‘F-PﬁQB'@Hzo%lran -7- Yloxn]yl

-[4-[4-(2-0 yparb@my Bbfeiﬂ%/],oxy- car bonyl )-phenoxy] - but oxycar bonyl ]
-[egh%lllle?e] o |+ oly %_ino r1a rwethyl-ethylenéQ:o -1-nPethylE1=2igd - 1

car bonyl ) - pHBRSRY]- (9%‘3/‘1 yﬁmﬂlg rdﬂy’l}’éﬂé}’) -ethoxygarbonyll-

-[ 2-[4- (2- oxetcr3Htede];penzopyr an- 7- yl oxycar bonyl)
o e o mezz*&xo
[1-[4-[4-(2- 2>Helabenzopyzmpy?-aﬂoxy
Dercatyran TN ClbE £9L§4j'*§§h?'ﬁ2§£(x§’a?§§ﬁz FrEpEn
poly L1 - [ 6-YlaXy3-exonyrar my&lioe ylene-gpokyehenyhethylene
p[]gnfzy](4hexyl OXYSIF bpmdqlatﬁbhyb@ﬁlsbnyl 1 -t hyIFdttiplehd-cod- -1-methyl-
7oyl Seycar botaha-TAbAcRyp- S  rbageapyEagTT-ioxyrarRpny-phenoyyir
-net hyl - 1 - [éHekychrbonyl J+etbytere]; - 2- oxo-2H-1 - :
poly [1-methoxycarbonyl-1-methyl- ethylene-co-‘l methyl-
1-[6-[4-(2-0x0-2H-1-benzopyran-7-yloxycarbonyl)-phenoxy]-
hexyloxycarbonyli]-ethylene];
poly [1-methoxycarbonyl-1-methyl-ethylene-co- 1-methyl-
1-[6-[4-(3-cyano-2-ox0-2H-1-benzopyran- 7-y|oxycarbonyl)-
phenoxy]-hexyloxycarbonyl]-ethylene];
poly [1-cyano-1-methyl-ethylene-co-1-methyl-1-[6-[4- (2-
oxo-2H-1-benzopyran-7-yloxycarbonyl)-phenoxy]-
hexyloxycarbonyl]-ethylene];
poly [1-cyano-ethylene-co-1 methyl 1-[6-[4-(2- oxo-2H 1-
benzopyran-7-yloxycarbonyl)- phenoxy] hexyloxycarbonyl]-
ethylene];
poly [1-methy| -1-[6-[4-(2-0x0-2H-1-benzopyran- 7-yloxy-
carbonyl)-phenoxy]- hexyl_oxycarbonyl] ethylene-co-1-phenyi-
ethylene]; .
poly [1-methoxycarbonyl-1- methyl ethylene co-1 methyl-
1-[4-(2-0x0-2H-1- benzopyran 7-yloxy)-piperidin- 1-ylcarbonyl]-
ethylene];
poly [1-cyano-ethylene-co-1 methyl 1 -[4-(2-0x0-2H-1~
benzopyran-7-yloxy)-piperidin-1-ylcarbonyl]-ethylene];
poly [1-methyl-1-[4-(2-oxo-2H-1-benzopyran-7-yloxy)- .
piperidin-1-ylcarbonyl]-ethylene-co-1-phenyl-ethylene].



benzopyran 7-yl oxycar bonyl ) - phenoxy] - hexyl oxycar bonyl] - ethyl ene]; poly
[1-nmethyl -1 -[6-[4-(3-cyano-2-0x0-2H 1 -benzopyran-7- -
onxycarbonyI) phenoxy] - hexyl oxy bonyl ] - et hyl ené] .

Exanpl e 6: Poly [oxy- nethyl -[ 4- (2-oxo0-2H 1- benzopyran 7-

yl oxycar bonyl ) - phenoxy] - butyl ] - IeTe] : 0.852 g (2.5 nmmol ) of :

2- 0x0-2H 1 - benzopyran-7-yl  4- (

pol y( et h ¥ hydr ogen- S|onane) were dissolved in 1 5 m of

di chloro

vessel
[err]l

oxy) - benzoate and Q 127 g of
¥ne [ 1?}56-{&4-t(t4imethmdy-qﬂ1edoxyeardnmwt)&prmnoh Jreaction

E?f‘s*‘éf r@*%?f‘é*%‘f'ﬂ ?t?e‘fra s EhhIrar B8] %%%ohpﬁﬁéﬁﬁﬁ"‘e?f Fon vas

sprayed i nt ({6 CQP‘@T razomran-e'lrprl@xycar\homyl),-u rring. The

batch was sti rrﬁﬁe:ﬁo élﬂgsoﬁgt:lj

31 week. Subsequentl t e rea ron m
of ice-cool ed net hanol

precipitated in 300 nl of diethyl ether

0.5 g (1.11 mmol) of 2-'oxo-2H-'1-bénzopyrén-T-yl_r4-[6-(2-

methyl-acryloyloxy)-hexyloxy]-benzoate, 0.46. g (1.11 mmol) of
4-methoxy-phenyl 4-[6-(2-methyl-acryloyloxy)-hexyloxy]- .
benzoate and 3.62 mg (0.022 mmol) of 2,2'-azo-bis-isobutyro-
nitrile were . dissolved in 4.5 ml of N,N-dimethyiformamide (DMF).
A weak stream of argon was passed through the solution for 30 - .
minutes. Subsequently, the reaction vessel was closed airtight
and heated to 550C. ‘After 20 hours the vessel was opened, the -
solution was diluted with 4 ml of DMF and added dropwise to

450 ml of methanol at room temperature while stirring

vigorously. - The precipitated polymer was filtered off and dried
at 40°C in a water-jet vacuum. For further purification, the -
polymer was dissolved in about 20 ml of dichloromethane and
again precipitated in 700 ml of methanol.. 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 0.85 -g of poly [1-[6-[4-(4-methoxy-phenyl-
oxycarbonyl)-phenoxy]-hexyloxycarbonyl]-1-methyl-ethylene-co-
1-methyl-1-[6-[4-(2-0x0-2H-1-benzopyran-7-yloxycarbonyl)-

phenoxy]-hexyloxycarbonyl]-ethylene] (1:1). Phase succession (°C):

enec;'de81 gpwi se to 400 m -
mhlle stlrrlng The preC|p|tated pol ynmer was
separated, dried, dissolved in about 10 m of dichloromethane and .



This procedure was repeated a further twice. After drying in a high vacuum
this gave 0.15 g of poly [oxy-nethyl-[4-[4-(2-ox0- 2H1

- benzopyran- 7-yl oxycar bonyl ) - phenoxy]3putyl]-silylene] with a glass stage
Tg = 54[err] C, [err] 0.1 9%J{ gK The 2-oxo-2H 1-benzopyran-7-yl

Byl

4-(but - 3- enyg 3 r;cbg“szqatx?na S%Magstm/ﬂﬁm-rzmgrﬁi 808 nmegogignas ed

according to_t ol Fowih
4- (But - 3- eny@&A3) BBAZE €. 4acmal fog lp@4=10.754). 69.1 g (0.5 nol) of

p- hydr oxybenzoi c acid were dissolved in 400 m of et hanol and treated with

a solution of 56. wat er. The re n batch
was heated under f@g ﬁ&epﬁf@?tw o%%e 059%"'({) -Renzppyragy 72y 4totr§
1- but ene vver(ez-shet\hyl adriddvioxpwhexylaXy pbehzioates is fdestdribed! invas r enoved

on a rot aryn@%ﬁﬁég The aqueous phase was brought to a pH val ue of 10
wi th NaCH a ‘ed several tines with diethyl ether. The aqueous phase

was poured into a mxture of 46 nl of concentrated HCl - and 500 m of

t Th 4 fi I
brount of et or aniler e -pHENI 4- L@“ﬁﬂ h ter*ﬁﬁr'wa Z{'?o 201).
After dryi nd"-%xyeeryaqurmareaeﬁaeérw?ﬁtpmam sm@gé‘ﬁarrhé’d o{

4- (but - 3- enyﬂn‘é{hyﬂ% RyloR¢)-thexy ey benzbi\driid (Exam @PQ) Ja?Q{er-r] C,
cl.p. (N1I) -xo0-2H1

- benzopyr an- meﬂ'roxx]re %rpob agﬁwgr;a’g) to the following proce ure

4-Methoxy-phen_y| 4-[6-(2-methyl- acryloyloxy)-
hexyloxyl-benzoate

S Savasness

6.8 g (33 mmol) of N,N'-dicyclohexylcarbodiimide were
added at 0°C while stirring to a solution of 7.8 g (25.4 mmol) of
4-[6-(2-methyl-acryloyloxy)-hexyloxy]-benzoic acid, 2.9 g |
(23.4 mmol) of 4-methoxy-phenol and 0.5 g of 4-(d|m_ethyl-
amino)-pyridine in 200 ml of dichloromethane. The reaction
mixture was stirred at room temperature for a further 16 hours,
then filtered and the filtrate was extracted twice with saturated
K2CO3 solution. The combined organic phases were washed twice
with saturated sodium chloride solution, dried over magnesium
sulphate, filtered and subsequently concentrated. Chromato-
graphic purification of the residue on silica gel with methylene
chloride: acetone = 19:1 and two-fold recrystallization of the
fractions which were pure according to thin-layer chromato-
graphy from methyl alcohol gave 7.76 g of 4-methoxy-pheny! 4-
[6-(2-methyl-acryloyloxy)-hexyloxyl-benzoate as a white solid.
The substance is monotropic nematic, m.p. (C-I) 55°C, (cl.p. (N-I)
35.70C). Mass spectrometric analysis yields the mol peak at m/e
=412.



benzoat e [err] 4.85 g (0.025 nmol of 4-(but-3-enyl oxy)-benzoic
acid were treated with 9 ml of thionyl chloride and 2 drops of DM and

boi |l ed under reflux for 2 hours. gke excess thionyl chloride was renoved
completely, firstly in a water-jét~ vacuum and subse- quently in a high

vacuum The r.ide r malnln staknu ,n 10 m . .
di chl or onet h:ﬁfag fﬂmogv'ﬂﬂl 90 @%S\AEFSQ/%F g?ﬁ’]'@ "n %naﬂegeyﬁsi on of 3.9
g (0. 024mannerof 7-hydr oxy- courrarl n and 3.9 M of triethylanmine in-5 m of

di chl oronet hane. The batch was stirred at roomtenperature overnight,
filtered and the filtrate was evaporated. For purification, the residue was

chromat ogr aftly §A-E6tl4-§4ometihoxy-phenpxycathonyld-phenexyle: quent |y
recrystméxymydmai{zqnvlme‘fh fe:b:g! bseba’i%e%h&ugl i{fq-% Qg2 |
- benzopyr an 3 erR/ ate i e white
needl es tbyl r1r']tt§ ZOPY a sYIeXYeRFaRnYarg ﬂ@xﬂn be

synt heSIhacylostycarbmngetlhylmer]?r Pol y [Oxy met hyl - [ 4=

7yt oxycar vata T3eE6ds 4 ATHEHpRY:phenaxycarbonyllghenoxy-

[ oxy- rrethgokylpa(-y[oarbon -f1-tmemhyi-le;thy2eneecdﬂ-1'6—[4 -(3-cyano-2-
Fgg;o%@zﬁﬁlgﬁy@@gw 83;%5r@e;mlpgbhwﬂ%xyroxypo' y
pyr an- 7-GArbaredinbriypeth Mh’@ﬁb ﬂ%])tyl ]-silyl ene] “poly .

[ oxy- met hyl -ddly [g’l GEG-E[M(M@.‘hoi ri’dsk;fc rbRA)-phenoxy]-

pyran- 7.yl o xl%/)jar On@é’i}ﬂ!ikﬁmx“‘b’gm | ?ﬁ% efd-}a?thyl 1p(t|6y[4 -(4-

OoX et
_E:ar %o nyltrifbenomethyleByokosZHyl ebehzopyramVlyyloxycarbonyl)-
BB i N

poly 4-[4- (4-met oxy-phenoxycarbonyl) phenoxy]-
butoxycarbonyl]-1-methyl-ethylene-co-1-[6-[4- -(3-cyano-2-oxo-
2H-1-benzopyran-7-yloxycarbonyl)-phenoxy]-hexyloxycarbonyl]-
1-methyl- ethylene],

poly [1-[6-[4-(4-ethoxy- phenoxycarbonyl)-phenoxy] hexyl-
oxycarbonyl] 1-methyl-ethylene-co-1-methyl-1- -[6-[4-(2-ox0-
2H-1-benzopyran- 7-yloxycarbonyl) phenoxy]- hexyloxycarbonyl]-
ethylene]l;

poly [1 -[6- [4- (4-cyano phenoxycarbonyl)-phenoxy] hexyl-
oxycarbonyl]-1- methyl ethylene-co-1-methyl- -1-[6-[4-(2-0x0-
2H-1- benzopyran 7-y|oxycarbonyl) phenoxy] hexyloxycarbonyl]-
ethylene];

~ poly [1 [6 [4- (4-cyano-phenoxycarbonyl) phenoxy] hexyl-

oxycarbonyl] 1-methyl-ethylene-co-1- [6-[4-(3- -Cyano-2-oxo-2H-
1-benzopyran- 7-y|oxycarbonyl) phenoxy] hexyloxycarbonyl] 1-
methyl-ethylene];

poly [1-[6-[4- (4 fluoro-phenoxycarbonyl) phenoxy] hexyl-
oxycarbonyl] T-methyl- ethylene-co-1-methy| 1-[6-[4- (2-oxo-
2H-1-benzopyran- 7-yloxycarbonyl) phenoxy] hexyloxycarbonyl]-
ethylene];

poly [1-[6-[4- (4-cyano-3-fluoro-phenoxycarbonyl) -phenoxy]-
hexyloxycarbonyl]-1-methyl-ethylene-co-1-methyl-1-[6-[4-(2-



33 poly [oxy-methyl-[6-[4-(2-o0x0-2H 1 -benzopyran-7-yl oxy-

arbonyl ) - phenoxy] - hexyl ] - si | yl ene] ; poly [oxy-nethyl-[4-[4-(2-0x0-2H 1
- benzopyr an- 7-yl oxy- o 39 e

car bonyl ) - phenoxy] - but yl ] - S|Iylene co- oxy-di met hyl -siT'yl ene] ; pol y

[ oxy- et hyl -go{ZH{ Btz By ﬁan l@ﬂycafbd’nyl)gphenox?l
car bonyl ) - pr}eno)ﬁé%yhexgohxﬁ Iene 0- oxy- di net hyl yl ene] .

Exanpl e 7: CPr nyI -l . -methyl -ethyl ene-co-1 - nethyl -
-(2-o0x0-2H1 qulgp>[r1am§’ehyleks{c69n{lée®+r)ltro phenoxycarbonyl)- phemw]-ene]

1:1 2 3 2
fbenzo)pyran%Ié%/}'loﬁ(:yrﬁaa[rr'? ny';c?vfylgg(e 86 gum%t{ﬁ/;l) ‘r?m[f)q(({4 ¥?2°x°t‘%”' 5cry| I C
acid and 16.lsemzopyramy -yhoxycarbonyt)- ralzengxylwfwmloyysarbenye-mere
di ssol ved i neggfighep’ N N-di methylformam de (DVF). A weak

poly [1-methyl-1-[6-[4-(4-methyl-phenoxycarbonyl)-
phenoxy]-hexyloxycarbonyl}-ethylene-co-1-methyl-1-[6-[4-(2-
oxo-2H-1-benzopyran-7-yloxycarbonyl)-phenoxy]-hexyloxy-
carbonyl]-ethylene];

poly [1-methyl-1-[6-[4-(4-trifluoromethyl- phenoxy-
carbonyl)-phenoxy]- hexyloxycarbonyl] ethylene -co-1-methyl-1-
[6-[4-(2-0x0-2H-1-benzopyran- 7-yloxycarbonyl) phenoxy]-
hexyloxycarbony!]-ethylene]. - |

Example 9:

Poly [1-methy|?1-[6-(2-oxo-2H-1-benzopyrén-?-yloxy)-
hexyloxycarbonyl]-ethylene |

'O. % O N0 P

2.03 g (6.14 mol) of 6-(2-oxo-2H-1-benzopyran-7-yloxy)-
hexyl 2-methyl-acrylate and 0.01 g (0.061 mmol) of 2,2'-azo-bis-
isobutyronitrile (AIBN) were dissolved in 12 ml of N,N-dimethyl-

. formamide (DMF). A weak stream of argon was passed through the
solution for 30 minutes. Subsequently, the reaction vessel was
closed airtight and heated to 55°C. After 20 hours the vessel
was opened and the mixture was added dropwise with vigorous
stirring at room temperature to. 1 | of intensely cooled diethyl
ether. The precipitated polymer was filtered off and dried at

- 500°c in a water jet vacuum. For further purification, the polymer
was dissolved in about 20 ml of chloroform and precipitated in
1.5 | of diethyl ether. This procedure was repeated until monomer
was no longer detectable by thin-layer chromatography.

Filtration and drying at 50°c in a vacuum gave 1.61 g of poly [‘I-

/



stream of argon was passed through the solution for 30 m nutes.
Subsequently, the reaction vessel was closed airtight and heated to
55[err]C. After 6 hours the vessea was opened and the sol ution was added
dropwi se to 800 m of diethyl ethq at roomterrperature while stirring

| t at 0 f d dried at -
T0rer 1] EERPY B L PEPXps g b DERE oA AR PR AeRRYche. pol yrer vas
di ssol vezarbongl]-ethylene asla)rvmmerpmdendmbaa lass 3R 1j$\§d=l n 800 m of

di et hyI Thi r u mer no | onger

det ect ab d‘t&g CPII nef‘gy]ggﬂﬁh Ig{gﬁﬁéﬂ ratlgﬁpg%a at 60[err]C
in a vvat mM)acuum gave 1.27 g of poly [1 met hoxy-- B

34 car bonyI - 1 - met hyl - et hyI ene-co-1 -nethyl-1--( 2-oxo0-2H 1 -benzo-
pyran-7-yl ox eth | ene 1.1 The pol yner has a gl ass stage at
Tg = 182[err¥ g&/‘]’}rﬁ JQ%YD %?H en]zmpxrap)r 2=0g08 nm (| og
[[err]l 0. 259) and 275.6 nm(Iog I[err]I =+ 0.327). ' The _
preparat|on of the 2-oxopHdL- hanza ' - methyl-acrylate is’

described in Example 1.
an anal ogous manner: ' ' '

[ 1- ( 2- hydr oxy- et hoxycar bonyl) 1- et hyl - et hyI ene- co- 1 -met hyl -1--(2-oxo-2H
1 -benzopyran-7-yl oxycarbonyl)-ethylene] (1:9), Tg= 1810 ' pon

[1-(2- hydr oxy4.87hax Y84 hunpl) oft7+nyein exya&:obmsﬂhyl&w ( 2 oxo 2 1

e roPXade! pindty o CamodHEBHCS B 6.56, §(47.5 fmblf?
- benzopriasqu]no&@fmﬂateyMerettfﬂaéad]wlth 50 npiobi a[bsolu’;/arN),J\bt hyl ene-co-1
> methyl dinmetRyfePrrdnitle R#RF Stirred at 100°C overnight. Subsequently,

the batch was poured into water. The white precipitate which
separated was filtered off and rinsed with water. The mother
liquor was evaporated to dryness in a vacuum, taken up in a small
amount of water’ and extracted several tlmes wnth ethyl acetate.
The precipitate and the ethyl acetate phases were combined,
dried over sodium sulphate, evaporated and, for purification,
chromatographed on silica gel -with an eluent mixture of ethyl
acetate and cyclohexane in the ratio 1:1. The_re_from there
resulted 7 g of 7—(6-hydroxy-he‘xyloxy)-2H-1'-benzopyran-z-one
~ as white crystals. | | |

rs can be syntheS|zed in

6- (2 -Oxo- 2H 1- benzopyran -7- yloxy) hexyl 2-methyl-
acrylate : -

A | o
O08© O\M/\O_Jﬁr

4.2 g (16 mmol) of: 7-(6-hydroxy-hexyloxy)-2H-1-
benzopyran-2-one were dissolved in 40 ml of absolute
tetrahydrofuran with the exclusion of moisture, treated with 1.82
g (18 mmol) of triethylamine, 0.004 g (0.3 mmol) of 4- |
dimethylaminopyridine and a spatula tip of 2,6-di-tert.-butyl-p- -
cresol and cooled to 0°C. 1.7 ml of methacry!oy_l' chloride were-



pyran- 7-yl oxycar bonyl ) - et hyl ene] ; pol y

[ 1- met hoxycar bonyl - et hyl ene-co- 1- net hyl - 1- ( 2- oxo- 2H 1

- benzopyran- 7-yl oxycar bonyl ), hyl ene41 poly [1 -nethoxycarbonyl -
-nethyl - et hyl ene-co-1 -(2-0x ?H 1 -benzopyran- 7-yl oxycar bonyl ) - et hyI enej;

pO'lhy [l1 rrﬁ] hydidéd (@ropwisgHd -this zsolution- WithHinxy0 mimbolihie) miktyreenasco- i
- en e
Cmethyl - 1 y%tiﬂ%hzasx%@%{ orf Kk 8 G, SemprEatite: fny) feRer
et hyl ene]; houpol SubsequentlypwmawkntqIpretlplmmWhlehhsepmted wasnet hyl -
1 Ta(o
L [ (2 Oxonited oROUERP LR Wt Gt BRGRARO e ftiateeURls
- [ 6- ( 2- oxo- ZWaPOTESﬁﬁ neswan@)t Bes@aldu@duawhyomat@gﬁapbad]on pol y
[1 -nethoxy ﬁhéﬁrgél Wltﬁ'%dé\tbnéy bl%l‘@)&?nel "Bf. h\h-tHis manner there

4- et hyl - 2 I t
353 "~ %ol yW%Fg Ogﬁ'ﬁﬁdi%or@yq*ﬁ% é?%?%y ﬁ%%lzzﬂﬁf@n J{-ﬂplsy) -hexyl
met hKI 2- oxoZ-EleetHl Fhergﬁa?erw-a?cpﬂmeﬁs u[qwdrj]) | QH%W GineCHoClo)pol y [ 1
- met hoxycar - et -cq-1 -nmet -
-[2-(4- )r/ret h%%%i@"%iﬁ%ﬁ@%@ﬁﬁﬁﬁ‘? yl oxy) - yet hoxycar bonyl ] - et hyl ene] ;
EOl %/ [1 - cyan(7) 1 -nethyl -ethyl ene- co] 1 -methyl-1 -[2-(4- nethyl-2-oxo0-2H
enzopyr an- :no
[1- cyanopgt hyl ene.lrfc}éy%o@e%ﬁ?ygg%g# cane?%y_g ﬁ@%(eﬁlzsﬁ@ a¥ analogous

- benzopyr an-MaaANeLy ) - et hoxycarbonyl ] --et hyl ene] ~poly [1-net hyI -
-[2- (4- met hyl - 2- oxo- 2H- 1 -benzopyran-7-

yloxy) - ethoxycarbggyl 1§t methiyi- £ 6- (22mabthy 2 8k S Sk 1 - -benzopyran-7-

yloxy)-hexyloxycarbonyl]-ethylene;

poly [1-methyl-1-[6-(4-trifluoromethyl-2-oxo-2H-1-
benzopyran-7-yloxy)-hexyloxycarbonyl]-ethyiene;

poly [1-methyl-1-[6-(3,4-dimethyl-2-0x0-2H-1-benzo-
pyran-7-yloxy)-hexyloxycarbonyl]-ethylene; .

poly [1-methyl-1-[3-(2-ox0-2H-1-benzopyran- 7-y|oxy)-
propoxycarbonyl]-ethylene; o

poly [1-methyl-1-[4-(2-ox0-2H-1-benzopyran-7-yloxy)-
butoxycarbonyl]-ethylene;

poly [1-methyl-1-[5-(2-0x0-2H-1-benzopyran-7-yloxy)-
pentoxycarbonyl]-ethylene;

poly [1-methyl-1-[7-(2-ox0-2H-1-benzopyran-7-yloxy)-
heptyloxycarbony(]-ethylene;

poly [1-methyl-1-[8-(2-0x0-2H-1-benzopyran-7 -yloxy)-
octyloxycarbonyl]-ethyiene;

poly-[1-[3-(2~0x0-2H-1-benzopyran-7-yloxy)-propoxy-
carbonyl]-ethylene]; '

. poly-[1-[4-(2~-0x0-2H-1- benzopyran 7-yloxy)- butoxy-
carbonyl]-ethylene]; -

poly-[1-[5-(2-0x0-2H-1- benzopyran 7-yloxy)- pentoxy-
carbonyl]-ethylene];

poly-[1-[6-(2-0x0-2H-1- benzopyran 7-yloxy)-hexyloxy-
carbonyl]-ethylene];




poly [1 -nethoxycarbonyl- 1-nethyl-ethylene-co-1 -nmethyl- 1
-[2-[4-(2-0x0-2H 1 -benzopyran-7-yl oxycarbonyl)-phenoxy] -

et hoxycar bonyl ] - et hyl ene] ; o]0 :

[ 1- met hoxycar bonyl - 1- et hyl - et hyl €ne-co-1 -nmethyl- 1 -[6-[4-( 2-o0x0-2H 1 -

S IP AR e
-[6-[4- (canbpand}ﬁﬂwﬁdeﬁéﬂ,l - benzopyr an- 7- yl oxycar bonyl ) -

"oty oy RS EE Y oy BT Banzgnv Py o) Betyiony-

-benzopyﬁHﬁKﬂl 1@1 &$®©byl) phenoxy]- hexyl oxycar bonyl ] - et hyl ene] ;

poly [1 -cyano-ethylene-co-1 -nethyl-1 -[6-[4-(2-0x0-2H . 1-
benzopyran 7-'yl oxycar bonyl ) - phenoxy] hex | oxycar bonyl ] - et hyl ene]; pol y
[ 1-met hyl -1 -] 6-[ 4- (2- ox0- 2H lmMPJLbAn?yloxy-

car bonyl ) - phenoxy] hexyl oxycarbonyl ] - et hyl ene-co- 1 -phenyl.- ethyl ene];

P oenzopyr an- PO o ﬁ‘)Kﬂpaﬁ%ﬁZﬁ R ABRFar e etbyanel (7, 012 2

-cyano-et hyl ene-co-1 -nmethyl -1 -[4-(2-o0x0-2H1 -

benzopyran- 7-yl oxy) - plperldln 1 -pd cqrbonyl]-ethyl ene]; poly
[ 1- met hyl - 1- [ 4- ( 2- ox0- 2H 1- benzoPlyr f g 7- yI OXY) - plper|d|n 1

-yl carbonyl ] - et hyl ene-co-1 - phenyl _A %ylene]

36 Ex3 e 8: Poly [1

Sptiepoxy] - hexyloxycarbonyl]-l
-[4-(2-0x0-2H 1

-[6-[4-(4- met hoxy- phenoxycarbonyl)
-met hyl - et hyl ene-co-1 -nethyl -1
~benzopyran- 7-yl oxycar bonyl ) -

0.4 g (2.3 mmol) of 7-vinyl-2H-1-benzopyran-2-one and
0.0038 g (0.023 mmol) of 2,2'-azo-bis-isobutyronitrile were
.dissolved in6.2 ml of N,N-dimethylformamide. A weak stream of
argon was passed through the solutjon for 15 minutes. - Subse- -
quently, the reaction vessel was closed airtight and heated to
600C. After 22 hours the vessel was opened and the mixture was:
added dropwise to 800 ml of methanol at room temperature while
stirring vigorously. The precipitated'polymer-w_a-s-'ﬁlte'red off -
and dried in a water jet vacuum at 60°C. For further purification,
the polymer was dissolved in 3 ml, of dichloromethane and
precipitated in 800 ml of diethyl ether. This procedur'e' was
repeated until monomer was no longer detectable by thin-layer .
chromatography. ' Filtration and drying at 60°C in a vacuum gave
0.175 g of poly [1-(2-0xo—2H-1-benzopyran-?—yl)-éthylene] as a
white powder with a glass stage Tg = 211°C (Acp = 0.26 J/gK).
Amax. (in CH2Cl2) = 312.6 nm (s = 7565 I/mol cm) and 283 3 nm(e .
= 9760 I/mol cm).

-~ I
~ The 7-vinyl-2H-1-benzopyran-2-one used as the startmg
material was prepared as follows



phenoxy] - hexyl oxycar bonyl ] - ethylene] (1 1) [err]

0.5 g (1.11 mol) of 2-oxo0-2H 1-benzopyran- 7- yI A4-16-(2-

met hyl - acryl oyl oxy) - hexyl oxy] -benzoat43 0.46 g (1.11 nmol) of

4- met hoxy- phenyl 4-[6-(2-net hyl -'acryl oyl oxy) - hexyl oxy]- benzoate and 3. 62

ng- (0. 022 mmol ) of 272-Bﬁém§n$eth9buzwdr behziopyranhe 2dicasel ved in 4.5 n
of N, N-di net hyl formam de (DMF). A weak stream of argon was passed through

the solution for 30 m nutes. Subsequentléi t he reaction vessel was cl osed
airtight and heated to 55[err]C. After hours the vessel was opened, the
solution was diluted with 4 m of DV gpd added dropw se to 450 ml of

nmet hanol at roomtenperature while st ng vigorously. The precipitated
pol ymer was filtered off and dried at rlCin a water-jet vacuum For
further purification, the polyner was di ssplved in about 20 m of

di chl oronet hane and agai n precipitated m of methanol. This
procedure was repeated until nononer was no |onger detectable by thin-Ilayer
chromat ography. Filtration and drying at 40[err]C in a water-jet vacuum
gave 0.85 g of pol® §L{624 minblywfhdxnepthglgbumarin were suspended in

T 0 oxbTS RIS caRisdh HetFaGBRYe] c*fﬁé‘%ﬁg aGaiiorr B 22 § " Y-

phenoxy] - hex{68x& camayof] brgmesgpcmmlde el 2%cg & bommeldref )
benzoy! peroxide the reaction mixture was boiled under reflux for
7 hours. After cooling to room temperature the mixture was
filtered. The residue was washed in succession with carbon
tetrachloride and a small amount of diethyl ether and
subsequently digested in 500 mi of water. The crude product
was filtered off, dried and recrystallized from about 150 ml of
acetone. After drying in a water-jet vacuum at 60°C there were
obtained 11 g of 7-bromomethyl-2H-1-benzopyran-2-one as
white crystals.

7-For.my_.l-2H-1 -benzopyr_an-z-oné

5.13 g (36.6 mmol) of hexamethylenetetramine were
dissolved in 30 ml of 50% acetic acid. 7 g (29.3 mmol) of 7-
bromomethyl-2H-1-benzopyran-2-one were added portionwise to
this solution while stirring. The batch was boiled under reflux

- for 4 hours and, after cooling to room temperature, filtered. The
residue was washed with a large amount of water and dried
overnight at 60°C in a vacuum. This gave 3.14 g of 7-formyl-2H-
1-benzopyran-2-one as a fine white powder. |



37 G56 LC9 I|,, [err]max . (14.95 ng/l in CHerr]Cl[err]) = 308 nm(log .
Iferr]l = 0.213) and 267.4 nm (log I[err]l= 0.754). The preparation’
of the 2-oxo-2H 1-benzopyran-7- yI [6-

(2-met hyl - acryl oyl oxy) - hexyl oxy] 4oenzoate i s described in Exanple 5.

The 4- net hoxy- phenyl. . ( yl.-acr. | oxy hexyl.oxy- benzoate ester .
was prepared startin 'f\hﬂéﬁ'%% ? b \Flmg yk ’b‘x‘y) hexyl oxy] - benzoi c
acid (Exanpl e 5) and 4- net hoxy- phenol according to the foll ow ng
procedure: . 4- Met hoxy phenyl 4.4 6-(2- et hyl - acryl oyl oxy) -

hexyl oxy] - benzoat e 6.8|g (33 mmol ) of

N, N - di cycl ohexyl carbodi i m de wer ded at Jerr]Cwhile stirring to a
solution of 7.8 g (25.4 mmol) of o
4-[6-(2-nmet hyl -acryl oyl oxy) - hexyl oxy] ®benzoic acid, 2.9 g (23.4 mmol) of
4- met hoxy- phenol and 0.5 g of 4-(di | - ami no)-pyridine in 200 m of

di chl oronet hane. The reaction m xture s stirred at roomtenperature for a
further 1 6 hours, then filtered and the filtrate was extracted twice with

saturated K2 Ctﬂ‘"ﬁ'\ d twce
W th saturat ?d%sogg Iomzz SQ Wlﬁfw p@@%éﬁéﬁ%%ﬁ%% phate,
filteredVeiitd SHspSRE Gé’ntﬂ QQ ot fr tetsal ym@lfﬂﬂoWl éIbBl exﬂusmn cation of
the resigfutoistird iapd O\ﬂ'hlé""gfabsﬁﬁ Witk nfitrogen and treated - -

cautiously with 3.1 g (27.67 mmol) of potassium tert.-but-ylate. :
The batch was stirred at room temperature for 4 hours and then
cooled to 0°C. A suspension of 3 g (17:2 mmol) of 7-formyl-2H--
1-benzopyran-2-one in 100 ml of tetrahydrofuran was added
portionwise to this mixture within 20 min. Subsequently, the
mixture was stirred at room temperature overnight. For the -
working up, the reaction batch was poured into a diliite HC
solution. The HCl phase was extracted several times with -
dichloromethane. The combined organic extracts were dried over
MgSO4 and concentrated to dryness in a vacuum. The eluent used
was firstly pure dichloromethane, then a mixture of dichloro-
 methane and diethyl ether in the ratio 9:1. The product fractions
were combined, concentrated strongly in a vacuum and treated
with cyclohexane. After the majority of the dichloromethane had
_distilled off, the product crystallized out overnight. It was |
filtered off, washed with cyclohexane and recrystallized once
from an isopropanol/c_:yclohexane mixture. This gave 0.863 g of
7-vinyl-2H-1-benzopyran-2-one in' the form of white crystals.

The followmg polymers can be synthesxzed by copolymer- |
ization with 7-vmyl -2H-1- benzopyran-z-one

Poly [1 (2-oxo-2H 1- benzopyran- -yI) ethylene-co-
malelmlde], _ _

poly [1-(2- oxo—ZH 1- benzopyran- -yl)-ethylene-co-'
styrene];

poly [1-(2-oxo-2H-1-benzopyran- 7-yl)-ethylene—co-
methylmetharylate];



chloride: acetone = 19:1 and two-fold recrystallization of the fractions
whi ch were pure according to thin-layer chromato- graphy from rret hyl

al cohol gave 7.76 g of 4-nmethoxy-phes§ 4-

[ 6- (2- et hyl - acryl oyl oxy) - hexyl oxy] - benzoate as a Whl te solid. The

substance i's nonobpRPi F1 HEFUBLE-2HE P-berizdpy fr-7-y1 f-ethyleme-ddtethyl-
35. 7[err]C) NHFI%&;\E%CEWWEHIC anal ysi's y‘?){a | ds tzp y peak at mg =412
38 dNESNR polyners ccan be synthesized i:n. an analogous manner :

Poly [1- [6 [ 4- (4- MMOBV-WWW%WWM) mhylmm-mopw—
- met hyl - eth#' r@i mrethyl -1 -[6-[4-(4- methyl-2-oxo0-2H
- benzopyr an- %&ﬁébz ngn | ) phenox%/ hexyl oxycar bonyl] et hyI enej ;
poI y [1-[6-[4-(4- prelyho V= ér@i@es?dﬁ-r 20myranoyyyl)-athylengreo-bony! | -
1- et hyl - et hylg ﬁg, @, . 6-[4-(3-cyano-2- oxo-2H 1
yl oxy arF

-b e 1) - ph h - |
- rrg?ﬁgloytra'?ﬂyl ene] POl D&l )C{%'enox{lhqneﬁ{ﬁ]'%%ky %y&@?%&m%mﬁlﬂ'enoxy]

hexyl oxycar wg{e -1 rret hyl - et hyl ene-co-1 - net hyI 6-[ 4- (4-

trifluoronethyl - ben Y.
phenoxy] - hexyl oxyegﬁboﬁﬁéz Zﬁﬁ ‘rbenz %r%)/'l-[afi-y?y%t%ylene -co-hexyl-
-[4-[4-(4- anayehhenoxycar bonyl) phenoxy] - but oxycarbonyl]- 1

“benaopyran 7 yi 9Lk BbS @Zﬁ% PR LY g thytepe-co-

-met hyl - et hyln)ed@quethy pmi;hacry ate];

1-[6-[4-(4-eth 1 |
LS s oo euguines 1

1- berizopyr an& i‘éﬁﬁ@ﬂ?ﬁ) phenoxy] - hexyl oxycar bonyl ] - et hyl ene] ;
poly [1-[6-[4-(4-sphnof PR ons-aHhartenzumnanr-bxgthylene-co-

acrylonitrile].
- Example 11:

Poly [1-methyl-1-[2-(4-nitrophenoxy)-ethoxycarbonyi]-
ethylene-co-1-methyl-1-[2-(2-0x0-2H-1-benzopyran-7-
yloxy) -ethoxycarbonyl]-ethylene] (6:4)

Copolymenzatlon production by polymer-like ethenﬁcatlon |
according to Mitsunobu

2.5 g (4.1 mmol) of a stock solution of poly (2-hydroxy-
ethyl methacrylate) (21 wt.% in DMA) were diluted with 7.5 ml of
dimethylacetamide (DMA). 0.78 g (4.8 mmol) of 7-hydroxy-



oxycar bonyl]-1 -nethyl-ethylene-co-1 -nethyl-1 -[6-[4-(2-0x0- 2H1

- benzopyran- 7-yl oxycar bonyl ) - phenoxy] - hexyl oxycar bonyl ] - et hyl ene];

poly [1 -[ 6-[4-(4-cyano-phenoxycarbonyl)-phenoxy] -hexyl- oxycarbonyl]-
| - met hyl - et hyl ene-co-1 -[6-[ 4-(3-Cyano- 2- oxo 2H— 1

benzopyr an /- 'éﬂ cB<y(i.’ar bgfé }m?‘of.)ng%_(yd mht(;,;é ar og;glé -gl

met hyl - e
[1 [ 6- [%&&fmmnlo ohariphersyl hlnnhwweyﬂlsls@%d inxtheareasyioh

- met hyI | affs & £8 g [ | m ene
oo T8 %ﬁiﬁﬂéﬁ% RED sk
hexy! oxy%er mealtés gt #aaftrqmﬂa%ﬁ %515 fff%tthabclforié “fufther:

0X0 benzo oxycar bo

hexyl oxy E BBHVF?Sea |a r I’emova of edﬁer{;afm Was stirred at
-[6-[4- (rfbomttrem bmcmmavhbupélerlrawthe wmnﬁgmrﬂ@ﬂdymwyl ene-co-1

bgﬁtzgﬁ'yr %Q‘ﬁ%@ﬁf%ﬂﬁﬁ%x%ﬂ Tndxy 1o xethane) whilestiring pol y
[ 1- met hyW:gmr@ﬂsI[y4 (Pherseipdratéd rpolynterbwasl filtered off and dried: at
pBZR?é%]y‘?Qﬁéy*f%%%?%ny ?é%ﬁiixyﬁ? AT T

pol y [ 1-was Igissol \qusnpzlﬁ(mlt@ chiosameti anshandxprecnputated in 1.5

car bonyll)oﬁhﬁe@w etivan; opHis RﬁbddreeWé\é' sedl unt®ihighomer [ 6- [ 4-(

_ﬁe§§FO§Hg$ mjnm%@@gyb Car ayelpc romya]tography Exanple 9: Poly
['1- et hyRiltratibf- 413d dwirig-FatIGODeanavwaﬁw?nﬁavaQS g of poly [1-
 methyl-1-[2-(4-nitrophenoxy)-ethoxycarbonyl]-ethylene-co-1-
methyl-1-[2-(2-oxo0-2H-1-benzopyran-7-yloxy )-ethoxycarbonyl]-
| ethylene] (6:4) as a white powder with a glass Stage Tg = 1000C
(ACp = 0.36 J/gK). Amax. (in CH2Cl2) =311.2 nm.

"The followmg ponmers can be synthesnzed in an analogous -
~manner: o :

Poly [1-methyl-1-[2-(2-0x0-2H-1- benzopyran 7-yloxy)-
ethoxycarbonyl]- ethylene-co-1 methyl -1-[2- (4-phenoxy)-
ethoxycarbonyl]-ethylene];

poly [1-methyl-1-[2-(4-methyl-phenoxy)- ethoxycarbonyl]-
ethylene-co-1-methyl-1-[2-(2-0x0-2H-1- benzopyran 7-yloxy)-
ethoxycarbonyl]-ethylene];

poly [1-methyl-1-[2-(4- methoxy-phenoxy)-ethoxycarbonyl]-
ethylene-co-1-methyl-1-[2-(2-0x0-2H- 1 benzopyran 7-yloxy)-
ethoxycarbonyl]-ethylene];

poly [1-methyl-1-[2- (4-cyano-phenoxy) ethoxycarbonyl]-

- ethylene-co-1-methyl-1- [2-(2-oxo- ZH 1-benzopyran- 7-yloxy)-
ethoxycarbonyl]-ethylene],

poly [1-methyl-1-[2-(4-methyl-2-0xo0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-ethylene-co-1 methyl -1-[2-(4-phenoxy)-
ethoxycarbonyl]—ethylene],



hexyl oxycarbonyl ] - et hyl ene Terr] . 2.03'g (6.14 nol) of

6- (2- oxo-2H1 -benzopyran-7-ytoxy)- ~hexyl 2-net hyl -acryl ate and 0.01 g

(0 061 mmol ) of 2,2'-azo-bis- |sobut$?on|trlle (AIBN) were dissolved in 12
m -of N, N—dlnethyl- formam de (DVF). A weak stream of argon was passed
through the sol ushRN fPrmBRhIAIHES (4Soiethyletroxo-2Hhd banzopyraressel was

closed airti heat ed to [ . [1e 4V was
opened and Yl%é‘yr’)i'ﬁ hPEY&RLPY 33’%}%%‘5’6{:% hr%\%tggﬂ éggl rﬁ&?{gl at room
tenperaturephenéxy}@ﬁhnmyensbbmyﬂeeﬂ@dene&xhy| ether. The precipitated
polymer was filtered off and dried at 50[err]c in a water jet vacuum For
further purification, the polynmer was dissolved in about 20 m of

chl oroform and precipitated in 1.5 1 of diethyl ether. This procedure was
repeated until nononmer was no | onger detectable by thin-Ilayer

chr omat ogr aphy. Flltratlon and drylng at 50[err]c in a vacuun1gave 1.61 g
of poly [1- 40 nmethyl -1 -[6-(2-0x0-2H1
- benzopyran- 7- yl oxy) - hexyl oxy- carbonyl] et hyl ene as a mhlte powder with a
glass stage Tg = 40[err]C ([err] = 0.4 J/gK). [err]max. (in CHerr]C[err])
=321.7 nm([err] = 13620 I/ mol cm. 7- (6- Hydr oxy- hexyl oxy)-2H 1

- benzopyr an- 2- one '



4.87 g (30 mol ) of 7-hydroxy-coumarin, 6.17 : _
6-chl o nol _and 6. 56 g (47.5 mmol ) of potﬁ l WB ﬂ were treated
with 59 s di met ! f or mam de wedsdtl «100[err]C i

over ni ght . *@?‘y" he batch”was poured into water. The white

preci pt ' bpar atfed was. filtered. off and rinsed with water. The
nmot her |iquor was evaporated tmms_—a vacuum taken up in a small
amount of water and extracted several tinmes with ethyl acetate. Theé
precipitate and t ~conbi ned, dried over sodium
sul phat e, evaE’or Eaﬁ}éﬁék aogeE@% ?ﬁ%’sﬁ 1é)‘¥1i‘,?'['§‘ﬁromatt ographed on silica gel
with an eluent m xture of ethyl acetate and cycl ohexane in the ratio 1:1.
Therefromthere resulted 7 g ¢f

7- (6- hydr oxy- hexyl oxy) - 2H-1~b n-z
6- (2- Ox0- 2H 1 - benzopyran- 7- ylf ox ?yl et hy| -

~acrylate 4.2 g (16 mol - (p-hydr oxP- hexyl oxy)-2H—1 -
benzopyr an-2-one were di ssol ved i nS40 n 2labsol ute tetrahydrofuran with
t he exclusion of noisture, treated]vvlth 1124 g (18 mmol) of triethylam ne,
0.004 g (0.3 mmol) of 4- dinethyl aninopyr|@ne and a spatula tip of
2,6-di-tert.-butyl-p- cresol and cboled to O[®rr]C. 1.7 m of nethacryl oyl

chloride were c 41 added dropwi selto this
solution within 10 mn. The m xture was :

BS-WH-t-e crystals

. wherein
J M1 and M2 signify monomer units for homo- or copolymers;
xandy indicate mole fractions of the comonomers, with
ineachcase0 < x < 1and 0 <y < Tandx+y
=1;

P signifies 4 to 30 000;

S1 and S2 signify spacer units;

Q signifies a structural unit of the formula
-A-(Z21-B)z-22- lla;

Q2 signifies a structural unit of the formula
-A-(Z1-B)z-R1 lb;

Aand B each independently signify pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4-cyclohexylene, 1,3-
Y " dioxane-2,5-diyl or optionally substituted 1,4-
phenylene;
Z1 and 22 each independently signify a single covalent
bond, -CH2-CH2-, -CH20-, -OCH2-, -CONR-,
| -RNCO-, -COO- or -00C-;

R signifies hydrogen or lower alkyl;

RT signified hydrogen, optionally substituted alkyl
or alkoxy with in each case 1 to 12 carbon
atoms, cyano, nitro or halogen; '

z signifies O or 1;

C signifies a photochemically dlmenzable

coumarin or quinolinone derivative; and
mand n each independently signify O or 1.

This Sheet Has Been Replace

L i




sUrraiatO[ar] d at roomtenperature fof—
Subsequent |y, eJmHm;ImH'EIHﬂre whi ch separat ed was 1
rinsed with tetrahydﬂofmran 4%t e was evapor at ed}
resi‘due was chromat ogr aphed on’ S|I|ca gel with acet oférf cy
| ™ this manner there wer e obt dined 4 g of 6-(2-oxo- 2H—1
- benzopyr an- 7- yI 2- neth | -.acryl at.e, as a colourl ess, l.iquid.
[err]max. (in CH rr] %‘%mqff ace @'?gnﬁ?(‘[ﬂé?’?] ?L@t_ﬁrl'ﬁﬁd diy ! that

fol | owi ng pahemphotozhebsicaliyt Hirnerizdbler coumarhogp uguimalinene Pol y

£/I10>r<r§; h%exyl%%@'éﬁ%mgmﬁég %%&mp%%c’giﬂ?\% §SPE§?l _fLormulae

-[6-(4-trifluoronethyl-2-o0xo0-2H1 -

The -

benzopyr an- 7- yl oxy) yhexy carbo&yl] Eylene; poly [1 -nethyl -
-[6- (3, 4-di met Ryl - -oxg}? 1 gbefzo-- y ’r
pyran-7-yl oxy) - he arbonyY Qane; poly [ 1-nethyl -

-[ 3-(2- oxo- 2FF1 -Ben ypan- 7- ropoxycar bonyl ] -et hyl ene; pol y
[1 -nethyl- [5’(2 0x0-2H1 %en pyran- 7-yl oxy) -
butoxycarbonyl] et hyl ene; polgy [1-nmethyl-1 -[5-(2-0x0-2H1
- benzopyran- 7-yl oxy) - pent oxycar bonyl ] - et hyl ene; poly

[1-methyl -1-[7-(2- OX@ 21 -benzop rﬁ’ 7-yl oxy) -
hept yl oxycar bonyl ] -e %y(\ene" é(g ;P[ 1-nmethyl -1 -[8-(2-0x0-2H1
- benzopyran-7-yl oxy) - octyl oxycarbonyl]-ethyl ene; poly[ 1

-1 3- (2 0x0-2H 1 -benzopyran-7-yl oxy)-propoxy- carbonyl]-ethyl ene];

poly-[ 1 -[4-(2- QxR i E@nmgyd qﬁ_t;!éllgzx b;u%yg_ﬁgggﬁywlve ene] ;

pol y- [ -[ 5- (2- oxo- Ypentoxy- car bonyl | - et erne]
pol y-[ 1 [ 6-(2- o%ﬂﬁﬁﬁwl is y) hexyl.oxy- car bonyl
]-ethylene]; RS sngmﬁes optlonany substituted alkyl or alkoxy with

in each case 1 to 12 carbon atoms, halogen, cyano or

nitro;

R7  signifies hydrogen or lower alkyl

X signifies hydrogen, alkyl or alkoxy with in each case
1 to 8 carbon atoms, trifluoromethyl or optlonally
substituted phenyl;

Y signifies hydrogen, alkyl or alkoxy with in each case

| 1 to 8 carbon atoms, cyano or -COORS;

Ré  signifies lower alkyl; and

r signifies a whole number of 1 to 3.-

3. Polymers according to claim 1 or 2 of the general

{Er®f
Q,P S T Il [}

wherein



42 . r.._._ =Y - =17+ 2- ox0-2H 1 -benzopy - yl oxy-
car b4 ¥ ]Stléf*t’,y A BABIBEEN.  poly-[ 1 [8(2unmmm,nﬂm'mﬁm |

- benzppyr.aMEPLHCERY ) - o‘cﬂyl oxy- caggonyl]-ethyl enelt. " s %
Exanpte 1 0. ' PoOTy [ 1- (2- 0X0-2H 1-benzopyran-7-yl)-et hyl ene]

0.4 g (2.3 i nyl - - r - and..0,,0038. g (0. 023 mol) -
o 222 sl tHe ARG o (R4 UBRERRMER ARG ”

, i me or mami de. weai

sol ution fgr 1 5 mnutes. Sug /la gtl th'%‘?: fdé)n vessel was cl osed
airtight and heated to 60[err"]§ ..ﬁF?ef %’f ourrgﬁﬁﬁe Vessel was opened and
“the mxture was added dr opwi éechlgreaerylamidescstiiene dervativeenper at ure

whi l e stirring vigorously. Theilgicestl GerRGtiA,YSB6xAMS, hhbt pr2ad of f and
dried in a water jet vacuum at GO{Serr .C...For fu ther.'@purificatlon, t he
’

pol yner was dissol ved in 3 nt2NoflS® SGRHYBCRUIQNTEHIE: pr eci pitated in 800
m of. diethyl ether. This pmetbderglomitritgpanettyladriylatgnomer was no

Longer det et abl e by 41111 SYBngHRTRABRIBRAY hbkbeyhhiacifatd Y 10
[ 1- ( 2- ox0- 2H 1- benzopyr an- 7-§f ) hydroxyalkylraetbaemnilate;powder with a gl ass
stage Tg = Zlg[br_r] C ([e/rr] lﬁgﬂif?@s g/gi(g;]le [qug@m(.: dﬂ.—d]’97 OH?HT_%:: [err]) =
312.6 nm([err] = 7565 I/ no _&”eHza)nt_, _E% é’)tgp,(_be(rcr Ao cm.
~00C(CH2)t—, “COO(CH2)t—, —~(CH2)¢CO0-,
—(CH2)t00C-, —-(CH2)tNR2-, cycloalkylene
with 5 or 6 carbon atoms, piperidinediyl,
- piperazinediyl, phenylene, carbonate - -
(-0C00-), ester (-COO-, -00C-), amide
(~CONR2—, -R2NCO-), ether (-0-), amino
(-NR2-) or a combination of these groups;

t | signifies a whole number of 1 to 6;
QM | signifies -A1-(Z'11-B1)Z-Z?- g Ha-=1;
Al and B! each independently signify 1,4-phenylene,

pyridine-2,5-diyl, pyrimidine-2,5-diyl,
1,4-cyclohexylene or '1 ,3_—di-oxane-2,5-
diyl, with the proviso that not more than
one of rings A1 and B1 signifies a hetero-
~cycle; N '_
FAR : si_gnifies a single covalent bond, -CH2CH>—,
| -COO-'or -00C-; and | -
R2, p, C, Z2 and z are as defined in claims 1 or 2.

4.  Copolymers according to claim 3, characterized in
that M11 and M21 each independently signify ethylene, acrylate,
methacrylate, acrylamide, methacrylamide, styrene derivative;
and M21 can also signify acrylonitrile, methacrylonitrile,
methylacrylate, methyimethacrylate, hydroxyalkylacrylate or
hydroxyalkylmethacrylate; S11 signifies a single covalent bond,
~(CH2)t=, ~O(CH2)t—, —(CH2)+O—, —O(CH2)¢0-, ~OOC(CH2)¢-,
~COO(CH2)t—, —(CH2)+CO0~, —(CH2)t00C~, —=(CH2){NR2-, cyclo-
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The 7-vi m m“mlm“m“mrn 2- one used as the starting
prepared I‘ 4 TH!SSHEETHAS EEN
7-Brononethyle-2LH- 1 - berrzopyr,an- 2- one1 REPLACED err]

110 g (62.4 mmol) of 7-nethylztgumarin were suspended i n b=%5
tetrachl ori didkyleheewithh& @ddﬁtcarﬂnomf atéms, g:k(eﬁ&léne;rmb)‘boﬁate

N-bromsucci (t)ﬂ?[@g— gsfér&ﬁ@io—édﬁ‘ﬁb)an%e f'@@NkZQerRZN% r)h%tﬁéﬁ‘:t on

m xture was ux 1 After cooli
tenperature (t-ﬁ)e')mamlmoe('mHB ) OFed @mb'ﬂ@tioébp Gbeﬁﬁsgr\%‘fﬁe@% ueR@ssi on

th b hk t
_\émubsegﬁtran? InyB 'glbggﬁt g%éﬂ (?,%H%? §F@¥' W lggé om?jig\!té e&é@tﬁﬂ ‘tered
of f, dried #INQINESZD1dIYE Pl r‘oﬂ’f%ﬁt’)@@i’ei‘y &y Vﬁthag'& dh@wﬁ@t%'?a’aryl ng
in a water-jmit Hisreuthan i @ffﬂlﬁgé &Y eneepe ngmﬁlél@da hetersdycle.

7- brononet hyl -2H 1 - benzopyran-2-0ne as white crystals.
7-Fornyl -2H 1 -benzopyran-2-one ~Lerr]

5. Copolymers according- to any one of clalms 1 to 4,
wherein the coumarin derivative (C) is linked in the 6- or 7-
position with the spacer S11 or with Z2, of the formulae

A'l
[
B 1,
22
.’-
N\ /
X' ©
yt ©
I-A1 | I-A2
‘ wherein |
X1 ' signifies hydrogen, alkyl or alkoxy with in

each case 1 to 4 carbon atoms or tri-
o fluoromethyl; -
Yi - signifies hydrogen, alkyl or alkoxy with in
~ each case 1 to 4 carbon atoms; and
“the remammg symbols have the significances given in
claims 1 to 4.

6. Copolymers according to claim 5, characterized in
that Y! signifies hydrogen or alkyl with 1 to 4 carbon atoms; M11
and M21 signify ethylene, acrylate, methacrylate or styrene and
M21 can also signify hydroxyalkylacrylate or hydroxy-

[}
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5.13¢g (36 6. - mml) of hexarret hyl enet etram ne were di'ssolved in 30

0.

of
50%?4;gﬁ" aci-d g=29.3 Mol ) of 7- bwi(immﬂl "m zopyran 2 one -
wer e a-c\qigc‘aﬂgs'mﬂm%sié o0 this sagztion batch was

boi | §d undBePLACERX forj 4 hour s and after codl i ng To room tienper at ur e,
filt d dried
overni ght™ .1§ [ err |’n§‘z;v\©§§%1m%lbﬁ® gg\?g@g&%%t ?EIPWM

1- benzo@ch® -sialégsa s m valenjohesd, —(CH2)t—, —(CH2)0-,

44 _ 7=l 20- 2. 9.23 g (25.8
(CHzR tCO0 osphonl SZPI%%ENR of &htho (-NR

mol ) of net yItrlphenyI ronmi de were suspended in 100 m of
tetrahydrofuran with the exclusion of noisture and while gassing with

ni trogen and z;reatm%mrgu accdding o ding 1 3F- 87ofMAk) feHmaRt assi um
tert.-butylate. The batch was stirred at roomtenperature for 4 hours and
then cooled to O[err]C _A suspension of 3 g (17.2 mol) of 7-fornyl-2H 1
- benzopyr an- Z-jn 0 n1 of tetrahydrofuran was added portionw se to

this m xture Wjth ' 207w Subsequently, the mixture was stirred at room

t enperature overnrgpt. . gr “the

S11

i

c I-B
J

- wherein : :

- M ' signifies ethylene, acrylate, methacrylate,
2-chloroacrylate, acrylamide, methacryl-
amide, 2-chloroacrylamide, styrene
derivative, maleic acid derivative or
siloxane;

s signifies a single covalent bond, —(CH2)¢-,

~O(CH2)t—, -(CH2)t0-, ~O(CH2):0-,
~00C(CH2)t~, ~COO(CH2)~, ~(CH2)+CO0-,
—(CH2)t00C~, —(CH2)tNR2~, cycloalkylene
with 5 or 6 carbon atoms, piperidinediyl,
} _ piperazinediyl, phenylene, carbonate
o ' (-OCO0-), ester (-COO-, -O0C-), amide
(~CONR2-, -RZNCO-), ether (-0-), amino
(-NR2-) or a combination of these groups;

t - signifies a whole number of 1 to 6;
Q11 : signifies -A1-(Z11-B1),-72- la-1;
Al and B1 -each independently signify 1,4-phenylene

pyridine-2,5-diyl, pyrimidine-2,5-diyl,
1,4-cyclohexylene or 1,3-dioxane-2,5-
- diyl, with the proviso that.not more than
one of rings Al and B? signifies a
heterocycle;
Z11 : signifies a singie covalent bond, —CHZCHz-—
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wor ki ng u atch was poured into a dilute HCO_solution. The

HEl phaseﬂ“mnw nnﬁﬂmnmveral times with dichloronethan - Lo T Ted
organic extractd wéresdrted quer MyS®Berr] and concentrat %d Ig g esg'g-r PREM
vacuum The el uent used was fi'rstly pure dichl oronethane, {lthen e _of

dtchl or%-j_ rrefjhane and di et hyI et-ﬁ&)|04 or HROC-3tard 9: é tThe paoduﬂ] fractlons
cent ro cuum.an regfed wi

\(lz\ggfoﬁgxalnge Af tg?’ ec?%f 4; %{% %ﬁe‘%ﬁﬁff@ GRiMsAeOh&d distilled of f,
the product crystallized out overnight.. It was filtered off, washed with

| oh d p n
mxture. Th 2“ga§206y§%’§“%b§&%8&°%#8€i@‘té ﬁ'%irﬁy? L S
white crystthat M1 signifies thylene, merylates methacrydate hacrykamide,
C?EO'O’X’SEELL"{@ ggpymmiag ﬁﬁ@"& Pé“fl\’f@PVSﬁ“ s% @Ea smglg)OIy [1
[ 1- ( 2- oxo- 2°‘P¥ﬁeB yT,)—(S{ -&G H2)t0-, poI y [1
(2 0XoO- 2H—00066h12095;r-£90(®m)tet thHQhO@O—WE@OH'% hricle =14 )d(aHQatNRZ

| ene-c

rret haryl at )}’cl[) Ik)/l 2'8? t% é gdzaégﬁnlatom phen ene, carbonate
-benzopyra 40(905)—@; Rﬁt@hé-@ Op1, of@0C-)yearnide) («CONR2Z~, -RZ2NEGQ-), kether .
{2 oxo- 2P DI RENRPL) o8 RormBfiton B hese gl jand AT By,
[1- (2- oxo- 2B ;eaféhznd?pandwl» sagn;fyer‘\eérmhmydyne pyndme -2,5-diyl,
S pyrimidine-2,5-diyl or 1,4-cyclohexylene, with the proviso that

A not more than one of rings Al and B signifies a heterocycle.

e ———

S. Homopolymers acciofding to any one of claims 1, 2, 7
or 8, wherein the coumarin derivative (C) is linked in the 6- or.7-
position with the spacer S17 or with Z2, of the formulae

T,

I-B1 - |1-B2

~wherein
X1 ' signifies  hydrogen, alkyl or alkoxy with in
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aryl at e]; - “poly [1 -(2-0x0-2H1 benzopyra et hﬁl ene- co-

ViR T

(2 0 '_—Z?&,_Aeﬁﬂzopyr n-7-yl)-ethyl ene-co- acryl oni tri f'e]

Example_1l.-—Po rret hyI OPAGINK ar bonyl ] -
et hylene-co-1 - et hyI ?i:h %aﬁéflneqtbgngowr aé}gﬁ-}&%&ﬁ-ﬁ
yl oxy) - et hoxycarbonyl ] - et hyI efrhuperett)hyl ~ Copol ymeri zation production by

pol ymer-1i ke ettherification ag ﬁf I oyehsuélkg}’(ﬂroalkoxg witB' in

2.5 4.1 mol) of a stock so I on hyl
met hgcgyl at e) ()21 W.%in DMQaQIikF@s%l | Ggé%éﬁn'ﬁt@ é Y

di met hyl acet arghée réfdining0 syfisols4hdveme stgmﬂcbndésxs(et forth in
46 any one of claims 1, 2 7 or 8. .

10  Polymers according to claim 9, characterized in that
X1 signifies hydrogen alkyl or alkoxy with in each case 1 to 4
carbon atoms; Y1 signifies hydrogen or alkyl with 1 to 4 carbon
atoms; M11 signifies ethylene, acrylate, methacrylate or styrene;
Al and B1 signify phenylene or cyclohexylene; and S12 signifies a
single covalent bond, —(CH2)¢-, —(CH2)t0O-, —(CH2)+COO-,
—(CH2)t00C-, —(CH2)tNR2~ or amino (-NR2-). -

11. Polymers according to any one of claims 1 to 10, .
characterized in that the coumarin derivative (C) of formula Illl-A
is linked in the 7-position with the spacer S1, S11 or with Z2.

12. The homopolymers

.poly [1-methyl-1-(2-0x0-2H-1- benzopyran 7-yloxy-
carbonyl)-ethylene];

poly [1-methyl-1- (4-methyl ~2-0x0-2H-1- benzopyran 7-
yloxycarbonyl)-ethylene];

poly [1-methyl-1-[2-(2-0x0-2H-1-benzopyran- 7-yloxy)-
ethoxycarbonyl]-ethylenel];.

poly [1-[2-(3-ethoxycarbonyl-2-oxo-2H- 1-benzopyran-7-
yloxy)-ethoxycarbonyl]-1-methyl-ethylene];

poly [1-methyl-1-[2-(4-methyl-2-0x0-2H-1- benzopyran -7-
yloxy)-ethoxycarbonyl}-ethylene]; '

poly [1-[2-(4-ethyl-2-0x0-2H-1-benzopyran-7-yloxy)-
ethoxycarbonyl]-1-methyl-ethylenel;

poly [1-methyl-1-[2-(4-trifluoromethyl-2-0x0-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyil-ethylene];

poly [1-[2-(3-chloro-4-methyl-2-ox0-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-1-methyl-ethylene];

poly  [1-methyl-1-[2-(4-methyl-8-nitro-2-oxo-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyl]-ethylene];

. This Sheet Has Been Repl
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coungrin, f p- mtrophenol and 2 32 !W

tri phenyl ph(lrﬂ'l“ir"ﬂ"lwwnl"mgl vedin the reacti.on batch WE%ETHP@BE%N;
cooled to O[&rrfFC.t M. (8.9 miub) of diethyl azodicar bdﬁlz’ﬁ(‘éfq DEAD)
wer'e added dropw se Wlthl n 60 m nutes. The reacti on™batch was Ieft at

OFerr](Cj: f?r a fuseher[1-m ?«N 2&!@3 4?8-tt¢i'methyll-® ogb ]2!9451|-c$hbat hI was
stirred a rking up, e pol yner
sol ution 8@%@&%3&5&["@5 J%%Ebaﬁéffﬁﬁﬁ@?ﬁ?ﬁ'ﬁ'e stirring vigorously.
The separat ed ququEr[Methyi-dr-éé (2foxo2H- thbenzepyeni-F-yjaxy )+ a

wat er - j et on, the residue was dissolved in 6
m of dichl o‘Polér}Le hane anﬁﬁeyﬁ%ély@yél A 1.5 1 of diethyl ether. This
procedure was re@@h& ebll Imﬁth)/lrdrr&ﬁef V\%%'m'lzﬁdebwréﬂ'@%c%| n- | ayer
chr omat ogr agphorly thiyfehd];a vacuum gave 0.95 g

f I 1- t P 4- t’(z"I h b yl -1 -
methyl 11 (20 ( Rl &c&mﬂn e e -méﬁféfﬁé;a%% 8y {1158V 1 ene)
(6:4) as a ¢dribonyd noky Yldssileriggge Tg = 100[err]C ([err] = 0 36

e LR oot Chgeonra MBATY,.,y,

-[ 2- (2- oxo0- mwoxyeamwaneﬂhwleney)anét hoxycar bonyl | - et hyl ene-co- 1
- et hyl 2- h | |
[frre%/hyl 1[[2((4 t y-?( ghog%?a?ﬁﬁgébgrﬁo%lﬁpgtpxﬁene Eg-{ - met hyl -

[ v—

-[2-(2-0x0-2H 1 benzopyran 7-yl oxy) - ethoxycarbonyl]-ethyl ene]; pol y
[ 1- et hyl - 1-[ 2- (143rret1'|péyc ,)s—et hoxycar bonyl ] - et hyl ene- co- 1 - met hyl -
-[ 25(2-0x0-2H 1 -benzopy eth rbon et h on
[ 1- net hyl - 1-[ 2- (91°|é'yaﬁ€ @Zﬁo@lﬁt%ﬁh% e“%ﬁ&bffaéh 'XEO%Yl'rret hyl -

- [ 2- ( 2- oxo-éAithaixyderimmyl] ah- methg*-;éthydehexwat-t[@nhyhrexyetboxy- pol y

5%0% hg!{ h%ﬁ@ﬁ?ggﬁ fﬁ?ﬁ%&e be%?%lran 7i2 (4- 1phenoxy)

et hoxycar bonyl ] pamlryyl ethyl-1-[2-(4-n-propyl-2-0x0-2H-1-benzopyran-
7-yloxy)-ethoxycarbonyl]-ethylene-co-1-(2-hydroxy-ethoxy-

carbonyl)-1-methyl-ethylene]; |

poly [1-methyl-1-[2-(4-trifluoromethyl-2-0x0-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyl]-ethylene-co-1-(2-hydroxy-
ethoxycarbonyl)-1-methyl-ethylene];

poly [1-[2-(3,4-dimethyl-2-0x0-2H-1-benzopyran-7- -
yloxy)-ethoxycarbonyl]-1-methyl-ethylene-co-1-(2-hydroxy-
ethoxycarbonyl)-1-methyl-ethylene];

poly [1-methyl-1-[2-(4-phenyl-2-oxo-2H-1-benzopyran-7-
yloxy)-ethoxycarbonyl]-ethylene-co-1-(2-hydroxy-ethoxy-
carbonyl)-1-methyl-ethylene];

- poly [1-methyl-1-[2-(2-0x0-1,2-dihydro-quinolin-7-yloxy)-
ethoxycarbonyl]-ethylene-co-1-(2-hydroxy-ethoxycarbonyl)-1-
methyl-ethylene];

poly [1-methoxycarbonyl-1-methyl-ethylene-co-1-methyl-
1-(2-oxo-2H-1-benzopyran-7-yloxycarbonyl)-ethylene;

poly [1 -(2-hydrox’y-ethoxycarbonyl)-1__-methyl-e'thyle_rié-co-
1-methyl-1-(2-ox0-2H-1-benzopyran-7-yloxycarbonyl)-ethylene;

poly [1-[6-[4-(4-methoxy-phenyloxycarbonyl)-phenoxy]-
hexyloxycarbonyl]-1-methyl-ethylene-co-1-methyl-1-[6-[4-(2-
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YI oXYy) - et’mumlallluml E“Lyl eEuZa f:g rlret %lt hy| IH[SQv('EETnHas@EE[\; an- 7-

phenoxy) - et hdxydar lﬂonfll ]*et hyl enelgg 4 REPLACED
Patent C ains : Pol ymers of the gen

\(,:\Qgtr)?alyger S, o-mﬁfiﬂe%y{ﬁﬂ] ﬁbﬁé%@vﬁg?ﬁgggj l?é)’g)ﬁmﬁ?om)nomer S, vm' th

i n each %@%Yﬂ'ﬁtbﬁme,la%dd 0 [err] 'y < 1 andx +y = 1;

p si gl g9 -éthydo1 JE-(4- nntro%ﬁéﬁbx?%tﬂcﬁ(ydarﬁb@m]—y spacer

units; ethylene-co-1-methyl-1- [2 (2- oxo-ZH 1- benzopyran 7—y|oxy)-
ethoxycarbonyl]-ethylene],

14. The use of the polymers according to any one of
claims 1 to 13 for the production of orienting layers.

. This Sheet Has Reen Replaced
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quErZ][ er] _ llm“@ ||E"m[uct ural un: Itaof t he Ef(ra?lrji a REE}.iAgﬁMﬁNI;§HEET

a structural

|1 b; A-and B
pyrimdine-2,5-diyl, 1
di oxane-2,5-diyl or op
Z[err] and Z[ er

r each i pdependent | S|gn|fy a singl oval ent
bond, -CHerr]- C}]-I[ err F—O ymGEI[SePF tgle g-eﬁgqﬁér fermulacong | ! 2 7 MAR 1998

-RNCO-, -COO- or -0O0C
Rl err] signifi
or alkoxy with in each
nitro or hal ogen;
signifies a photochem
qui nol i none derivative;
or 1. 49
characterized in that
qui nol i none derivative
[err]

whereij
M1 and

x and y

S1 and
Q!

QZ

A and B

Z1 and Z2

z
C

ory¥tul a -A-(Z[err]-B[err]-Rerr]
each |ndependently signify pyridine-2_5-diyl,
, 4-cycl ohexPg¢ant Clams r
tional | y substituted 1, 4- REPLAW ET

signifies hydrogen lower al kyl ;|

ed hydroge ~onal | bsti tyuted ajl kyl
case 1.. LQFEZ n_, _________ } _____ al-0aB—Ccyana,
Lgnif i ed 1; C
caIIy di mer zablje X 7'y p coumarin or

and n1a@d n ei}h I ndependently signify O

: Poljyner s cprding to claim1l,
t he phot ochemc hly di fzabl e coumarin or
(C) signifies 3 Pompound! of the general fornul ae
c _ I

n )
M2 signify monomer units for homo- or copolymers;
indicate mole fractions of the comonomers, with
ineachcase0 < x < 1and 0 <y < landx+y"
=1;
signifies 4 to 30 000;
S2 signify spacer units;
signifies a structural unit of the formula

-A-(Z21-B),-Z2- la;
signifies a structural unit of the formula
-A-(Z1-B);-R1 Ib;

each independently signify pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4-cyclohexylene, 1,3-
dioxane-2,5-diyl or optionally substituted 1,4-
phenylene; '
each independently signify a single covalent
bond, -CH2-CH2-, -CH20-, -OCH2-, -CONR-,
.-RNCO-, -COO- or -00C-;

signifies hydrogen or lower alkyl;

signified hydrogen, optionally substituted alkyl
or alkoxy with in each case 1 to 12 carbon
atoms, cyano, nitro or halogen;

signifies 0 or 1;

signifies a photochemically dimerizable
coumarin or quinolinone derivative; and

‘mandn - each independently signify O or 1,
wherein [C Q' - s'-]is not 7 - Methacryloyl - amlnocumarin or 3-p - metha

cryloylamino phenyl.




whi ch can be | i nke - or 8-position with the spacer
S[err] or Qe lellﬁ m’m F\é[ err] signifies opti onaIHEPLACEMENT SHEET
subst.i tut ed a ' in each case 1 to 12 carbon

at ons, -hal ogen, cyano or nitro; R7 signi fies hydrogen or.

| ower al kyl ; X signifies hydrogen, alkyl or alkoxy with in each

case 21 to #’m%«s@r@naé&aﬁ& g kbf blas% WEt&WéréHteﬁ&bUOW|ﬂHét
substituted p] g bgems rog al k or al koxy with in
each case he P OtOChfr’?‘Gaﬁ)’cgf’B RIZ3PHrC 0 a e R6

signifies Iqarratiyeky(IC) siphifies arcompﬁlmd fdfe'sh@ gérdral foriaef 1 to 3.

3. Pol ymers accordi ng to cI aim1 or of the general forpla
[err] wher ei n err] and Merr] |REMACEME
i ndependent |y signKfy e R§) ene }N; NT SHEET
Y'Yl Y 2 7 MAR 1998
0”0
,57
[-A [i-B

which can be linked in the 5-, 6-, 7- or 8-position with the

spacer S1 or Q1, and in which |

R>  signifies optionally substituted alkyl or alkoxy with
in each case 1 to 12 carbon atoms, halogen, cyano or
nitro;

R7  signifies hydrogen or lower alkyl;

X signifies hydrogen, alkyl or alkoxy with in each case
1 to 8 carbon atoms, trifluoromethyl or optionally
substituted phenyl;

Y signifies hydrogen, alkyl or alkoxy with in each case
1 to 8 carbon atoms, cyano or -COORS;

Ré  signifies lower alkyl; and

r signifies a whole number of 1 to 3.
3. Polymers according to claim 1 or 2 of the general
formula
-1
_ 11
l 11
Cf m

C ) I-A

wherein - -
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s o MM . s femn
Y

—

styrene derivath mal ei ¢ acid deri MAR 1998
sil oxapne, and Merr] can also signif

acrylonitrile, M11 gnd M21 each independ‘%?}ﬁl}ﬁ%iﬁbﬂﬁ;%?ﬁ %{n :

nmet hyl acryl at e, P/
hydr Oxya| ky| acr y| at e acrylate, methacry aile, Z‘Ch OroaCl’ylate,
hydr oxyal kyl met hacryl at e; acryleheidel methacrylanmidg@nifies a single

| bond, -(CH2)t-, . A CHerr])[err]-,
??\C/:Ii[ g‘h ) ?2”] O( -)O(CH[ err])| gFFTlar9aFrylamxde, styrer% _
-00C(CH err])[err]-, -COO(CH ern3lgir @cid - (CH err])dilexahep@and M21
(Crilerr])[err]O0C - (CHerr]) Lgp byﬂylegi@k.fy CYGHABhitHiEne

with 5 or 6 carbon atons, piperidinediyl;~= "
pi perazi nediyl, phenyl ene, carbomethacrylonitrile, methylacrylate,

(-0C00-), ester (-COO-, -OOC), m@itd@methacrylate, hydroxyalkylacrylate

(-CONRlerr]-, -Rlerr]NCO-), ether égré a%rllr?\ethacrylat"

(-NRlerr]-) or a combination of o hB¥ETgf &Y, % o

signifies a whol®! hunber of 1 teighifies a singlegtevalent bond, —(CHs)wghi fi es

srerr] A ebn Tndepentent |y -SCGRAI T(GHAlGE, Qe LT and
err each i p - )

pyridine-2, 5-diyl, pyrim dine- 2,0&(@ . —gOO(éHz)t—. —(CHz)tCOO—,ed_ | 1

, 4- cycl ohexyl ene or 1 , 3-di oxang - 2_ Lyl

with the proviso that not nore tﬁgﬁﬁ)tOOC ' (CHZ-)tNR ' C}.Ido_a:_ql?ne of _

rings Alerr] and Blerr] signifi¥th herefocarbon atoms, piperidinediyjcl e;

60 or ~o0c s amd oS %[gbfpmﬂ““‘c“@f“?“g‘%%P°”§§e efined in

- or - -, an , .

clains 1 or 2. 4. C&)@M’F)s &ste §a¢ 'f’o'@@gi’ﬁn §','n_'ae_

characterized in that Merr] &RGOMRE—;, -RENOO-NdetieerderdL), singmofy

ethyl ene, acrylate, met hacryl at gpoagr L de. . nethac [ ene

deriyvat I ve; and M21 can al so zl gﬁi;@ %‘Jcsy?‘g'ﬁf’f’?ﬁgﬁ #ghﬁg%éij%ﬁ tile,

met hyl acryl at e, tret hyl met hacryl signifiag s oxtyalekpuatvert af el dio 6;

hydr oxyal kyl nkt h@myl ate; Y[er rkicdigeisf i s_?zqimghs (égzgl ent tfpggl .

-(CH - -0(CH err]) [ errfo, -O(CH[err])[err]O,
JCEANCABNOE CORE G el i X tc il
-(CHerr])tOOC-, -(CH err])[err pyridinel2, 5c//10- pyrimidine-2,5-diyl,

1,4-cyclohexylene or 1,3-dioxane-2,5-
diyl, with the proviso that not more than
one of rings Al and Bl signifies a hetero-
cycle; )

zi- signifies a single covalent bond, ~-CH2CH>-,
-CO0- or -00C-~; and

R2, p, C, Z2 and z are as defined in claims 1 or 2.

4, Copolymers according to claim 3, characterized in
that M11 and M21 each independently signify ethylene, acrylate,
methacrylate, acrylamide, methacrylamide, styrene
and M21 can also signify acrylonitrile or methacrylonitrile,

_S11 signifies a single covalent bond,
~(CH2)t~, ~O(CH2)1~, ~(CH2):0-, ~O(CH2)10~, ~00C(CHz)¢-,
~COO(CH3) -, ~(CH2):CO0-, =(CH2){00C~, ~(CH2)(NR2~, cyclo-
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(-NR2-) or a conbinati'on"of St hése grolps; and Alerr] and B[err]
i |dijne- 2,

i ndependent |y si gni fy.1,4-phenyl ene, pyridine-2,5-diyl, pyrinildi
or 1 4- cycl BIRIGIEMItNS A REFEOR SEOMEatPhRNYIRBFe CAHAANBHR. Jof e
:[A[ err] and B}E@CQQ-S),gﬂﬁtbire(s-CaO@e; eiO())ﬁAc)I, amide (—EC(BNR;?_—,CoRial\j@@qr)s elxh@:plr ﬁlk gg
0 any one cha _yher .

in the 6 ﬁ;‘??%é@??%@%ﬁfﬁ OF & BrhfaBRBE tReCEIgtbiel Bl AT Sp, ™
formul ae B! each mdepem@mt}!y_ signifwherdiphenyleng] gpyridine-2,5-diyki gni fi es
hydr ogen, ﬁE?g?kniﬁiriwéii,@%i_W 'dt '1r,‘4-cyclohex¥[|ene, with Eh@aﬁfb\ﬁé‘éetﬂafo 4

carbon ato - ) uo
not more than one of rings A! and B

rong
signrf?es A heterocycle.

5. ___Copolymers according to claim 3 or 4, wherein M?' signifies
methacrylate, methylmethacrylate, or hydroxyalkylacrylate, hydroxyalkylmethacrylate
with an alkyl having 1 to 6 carbon atoms.

&.  Copolymers according to any one of claims 1 to 5,
wherein the coumarin derivative (C) is linked in the 6- or 7-
position with the spacer S11 or with Z2, of the formulae

11 s11
| R
N\ / }_11
X1 \ O [I
y1 @) ?1 z
72
.’-
\ 7/
X! \ O
yt ©
I-A1 1-A2
wherein
X1 signifies- hydrogen, alkyl or alkoxy with in

each case 1 to 4 carbon atoms or tri-
fluoromethyl;

Y1 signifies hydrogen, alkyl or alkoxy with in
each case 1 to 4 carbon atoms;.and.

the remaining symbols ‘have the significances .given in

claims 1 to __5_ '



Y[err] . - Mﬂ nydrogen al kyl or al koxy w t h{¥ Pl
each case 1 to Hm“lmﬂmm ﬂl 5? the remai ni ng synbol siTgdeA
significances giventin " S3clains 1 to 4. 6. Copol ymer §

to claim5, characterized in that Y[err] S|gn|f|es hydr ogen of @

to 4 carbon atong; M €opblyametstoudingitd glairnle,lobaegcterizad it tha

B5 ol kel ﬁ@rg{&%a%ﬁ glgbfg?mﬁtgq 'fa%h'Bé‘l[eof‘ h‘ééh Hoﬂﬁse\d'sué‘mﬁégxy‘

al kyl me err] si gn y ehylene or
cycl ohexyl eh?drog&nobralbylrvyltmgnﬁfqaé ona rngﬂ& cand Minsigsifethylene, acrylate,

-(CHerr])[ ﬁ{ét%\wraﬁgﬁ? %Hréhé ghal I\‘,‘P21 can‘ él@h'[s‘iﬁrﬁﬂy) I{y%frbiﬁmgllacry;ate or hydroxy-

-(CHerr])[err [err])[err]NR err]-"or amno (-

\'le(?]' yners aCCé?kQIrﬂ@tthF}lﬁ't@‘ IAvraryg W Ts Wrﬁh'é IenbebHchlohexylene
e @éz}m%m de,

I
met hacr yl at &and e s’gmﬁes a single cg\r/'ale et y g@ﬁ@pgﬁgy

met hacryl -  —(CH2)tCOO-, —(CH2){00C-, —@HQ%N@Z-Cbrmrmaor&-NRﬁ-d.e styrene
derivative, maleic acid derivative or si | oxane;

8. Copolymers according to claim 7, characterized in that, M*' is hydroxy-

alkylacrylate or hydroxyalkylmethacrylate having an alkyl with 1 to 5 carbon atoms.

_9__ Polymers according to claim 1 or 2 of the formula
1G3}
S11
I11
? m
c ' [-B
wherein
M11 ~ signifies ethylene, acrylate, methacrylate,

2-chioroacrylate, acrylamide, methacryl-
amide, 2-chloroacrylamide, styrene

maleic acid " or
siloxane;

St signifies a single covalent bond, —~(CH2)t-,
—O(CH2)t—, —(CH2){0-, -O(CH2)+0-,
—00C(CH2) -, “COO(CH2)t—, —(CH2)+CO0-,
-(CH2)tO00C~, —(CH2)tNR2-, cycloalkylene
with 5 or 6 carbon atoms, piperidinediyl,

- piperazinediyl, phenylene, carbonate
(-0COO0-), ester (~COO-, -00C-), amide
(-CONRZ2-, -R2NCO-), ether (-0-), amino
(-NR2-) or a combination of these groups;
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i -(CH err])[err] OOC, (CH[err])[err]NR[err]-, cycl oal kyl ene
"With 5.or 6 carfbon atons, pi persignifies ¢ whole number of 1 to _
. pi per azi nedi yI Henyl ene, car bggaifees -A1 -(Z11-B1),-22- [ 1E-9c00- ) ,
ester (-COO, i de Ly
“Rlerr]NCO) | ?}‘E’ %) am reach independently 5|gn|f)g %ﬁmgfzpﬁ) or a
conbi nati on of these groups pyridine-2,5-diyl, pyrimid$ng2f$ ediyd, whol e
nunber of 1 to 6; Qerr] n|f| S
-Alerr]-(Z[err]-Blerr])[err]- Z[L’rﬁL ]c‘yclohexyl?'ng el 3- d'o,&faeq? ]2 énd Blerr]
each independently signify 1 ,4dighewjttetibe proviso that not more than

pyridi ne-2, 5-diyl, pyrlmdlne 1 1 1

, 4- cycl ohexyl ene or 1 , 3-dioxa %n%%fdh}ﬁbs Al and B signifies a diyl, with
the proviso that not more t han eterocycle one of rings Alerr]
and Blerr] signiZliles a signifies a single covaéet Ct@cmdjef—CHZCHz—le
signifies a single covalent bond, -CHerr]CHerr]-

-COO or -0O0C-; and Rerr], p, C Zerr] andzare as defined in
claims 1 or 2. : Honopeﬂi@@aer a0Od@k-gliamgl to claim 7, characterized

in that err ' f I Iyl r acr | am de,
Im&*t hacryl 21/[m' de], 3 P%ngeng?\agt?\%@e %Tcgérf e? 6{:‘5&@% 1 § Zoval ent
bond, (CH[err])[err] -QCHerr])[err]- (CH[err])[err]O

~Q(CHlerr])[err HESRpdIgRidrs( %é&rd.%q?@(@gﬁr@gég l)ctﬁré]::tenz?ﬂ in .,

ST ST A o s, st St
(- rcr:bSNR[ 1(_'arr] metﬂ@yiéhdﬁﬁb) st@trbge (-O), am9ld Gidwifris b- siry R lgﬁdentl
‘;?gnl fy 108 BralciftoBoRbpuReH BET AR %Fi)ﬁ% DR o
Aoyt ohex HRHGH I LR (GHmlcso(EHa)COBL, ~(CH2):00Co, ~(LHz)NR2=,
cycloalkylene with 5 or 6 carbon atoms, phenylene, carbonate
(-0COO0-), ester (-COO-, ~00C-), amide (~CONR2—~, —-RZNCO-), ether
(—O-), amino (-NR2-) or a combination of these groups; and Al and
B! each independently signify 1,4-phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl or 1,4-cyclohexylene, with the proviso that
not more than one of rings A1 and B! signifies a heterocycle.

M. Homopolymers according to any one of claims 1, 2, _:'._']_
or4, wherein the coumarin derivative (C) is linked in the 6- or 7-
position with the spacer S11 or with Z2, of the formulae
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si gni fi es hydroden, @l kyl‘Por al koxy with in P each
case 1 to 4 carbon a&'%ns; and t he s&mai ni ng synbol s*have—the
significances set f r_ hin any onel?f clainms 1, 2} 7 or 8.
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wherein
X1 signifies hydrogen, alkyl or alkoxy with in

each case 1 to 4 carbon atoms or tri-
fluoromethyl;

Y1 signifies hydrogen, alkyl or alkoxy with in
each case 1 to 4 carbon atoms; and

the remaining symbols have the significances set forth in

any one of claims 1, 2, 9 or 4.

_1_2___ Polymers according to claim44, characterized in that
X1 signifies hydrogen, alkyl or alkoxy with in each case 1 to 4
carbon atoms; Y1 signifies hydrogen or alkyl with 1 to 4 carbon
atoms; M11 signifies ethylene, acrylate, methacrylate or styrene;
Al and B signify phenylene or cyclohexylene; and S12 signifies a
single covalent bond, —(CH2)¢—, —(CH2){O-, —(CH2){CO0-,
—(CH2)t00C-, —(CH2)tNR2— or amino (-NR2-).

13. Polymers according to any one of claims ? to 12
characterzzed in that the coumarin derivative (C) of formula lii- A
is linked in the 7-position with the spacer S, S11 or with Z2.
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Pol y l“a“m;u cI aim?9, char acterized in that
Si gnrfresmﬂlﬁmm r al koxy stkh In each case 1 to 4
atons; - Y[ err] i gni i e hYydrogen or SI with 1 to 4 carbon
M err] signifies ethyl ene, acr yI ate, nethacrylate or styrene

and B[err] signitly, pﬁéhwlreasm gy@rohexyl ene; and S[err] signi

I I t
e covl ot A O bl PP T e
to any one Qafrbolnarrl thyiena;, characterized in that the counarin
spacer Slert]) HoY T RHnELhyl-R(a-meéthyl- 25680l A0 PhEnpBRNEARITY 7 1
poly [1- nemhgxyca(tzoaxﬁ QF-hxlﬁrE@ilzopyran 7-yl oxy- car bonyl ) - et hyl ene] ;
tychtpimy) o STmhethsE o122 o en P ogyan7 ylony):
- benzopyrar&%‘ D’Gﬁyg’on I- eé'f‘m?)ﬂﬁ:]ar bonyl | - et hyl ene] ; pol y

[ 1-[ 2- (3- et hoxy qaoligoryll-{ 2- (3 ce thbxy terizomyl- 2roXe-2H-1-benzopyran-7-

) LTSRS SOy L SR ytene; Ty LT

yl oxy) - et hoxycarﬂlﬂgylﬂlﬁnbyhyhé] [2 (4- methyﬂd;oxo-ﬁﬂﬂ-(blemzowranexﬂ 2H 1

-b J - t hyl - et hyl
poly L iy ‘W%"ﬁ f e . omory 1 o
benzopyr an- 7- yl ®8/ &ﬁrﬁb'ﬁ)//l -E-exRyethdrbenzopyran-goyloxy)-
[1-[2-(3-C*§thrdicy4:affb o] &@ﬁétﬂﬂ-b‘ch? P):r an- /-

-tr

I oy ey o b e TR 12 Hioromethyl-225- 4 E 1
benzopyr anbend epynarethyrgxy)teahpxy-carbpnghpkethylene]; 55
poly [1-[2-(3-chloro-4-methyl-2-0x0-2H-1-benzopyran-7-
“yloxy)-ethoxycarbonyl]-1-methyl-ethylene];
poly [1-methyl-1-[2-(4-methyl-8-nitro-2-oxo0-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyl]-ethylene];

poly [1-methyl-1-[2-(3,4,8-trimethyl-2-0x0-2H-1-
benzopyran-7-yloxy)-ethoxycarbonyl]-ethylene];

poly [1-methyl-1-[4-(2-0x0-2H-1-benzopyran-7-yloxy)-
piperidin-1-ylcarbonyl]-ethylene];

poly [1-methyl-1-[6-[4-(2-0x0-2H-1-benzopyran-7-yloxy-
carbonyl)-phenoxy]-hexyloxycarbonyl]-ethylene];

poly [oxy-methyl-[4-[4-(2-0x0-2H-1-benzopyran-7-yloxy-
carbonyl)-phenoxy]-butyl]-silene;

poly [1-methyi-1-[6-(2-0x0-2H-1-benzopyran-7-yloxy)-
hexyloxycarbonyl]-ethylene; and

poly [1-(2-ox0-2H-1-benzopyran-7-yl)-ethylene.

15. The copolymers

-p_c;ly [1-[2-(4-methyl-2-0x0-2H-1-benzopyran-6-yloxy)-
ethoxycarbonyl]}-1 —methyl-ethylené-co-1 -[2-hydroxyethoxy-
carbonyl]-1-methyl-ethylenel;
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car bonyl) - XVl hut - Si | i . I
[ 1- met hyl - EQF@S(@%-Qo-ré&qfﬂagﬁﬁgw% 7E§'I gxy) - hexyl oxycar bonyl ] - et hyl ene;
and I pol y [ palg- dkb-raethybdnidp{datriluprpmettyyledeoxo-2H-113. The
copol ymer s 4 - 4 < B zé-qﬂ 7 am 6 -
et hoxycar bgﬁgﬁﬁ"-@p{aﬁtﬂ] ?éé%%tﬁ%&&@%j hy Aggﬁ/gfﬁgig/?(%?%%ny -1
-get hyl - et Bhexyrarbonylsdi-méthylnstiyleneli[ 2° (4- n> propyl - 2- oxo-2H 1
- benzopyran- 7- - G{PH RUaxy-eth -
R TBRIN. i oM R i AV
-[2-(4-tri ] 2 : - - TLUTiT e -
beRzopyr aneihgakyxm)'bewgnb)@w(}mé)ﬂryll-]a'thymde]r;e- co-1 -(2-hydroxy-
" mot byl - - oROIY R e FLELCA-mhendipelonds2 S tBsprppyran-7-
- met hyl - et fildene-ethaxyga-bonirldxgthdemecgoal bonhydraxyretindxyet hyl ene] ;
pol y [ - mebpybnliy2hérRiRBthyfefep- 2 1 -benzopyran- 7-
~ yl oxy) - et hoxycar o’nyl[ﬁegﬁgl ene- zg- E - (2- hydr oxy-et hoxy- carbonyl)-1
- rzre'é Ihwy a;ag héL gn@]@ly%&m@ lyy{-i;é r(@roaotbg(@bxh(diq-qwr},ohrg?.-yloxy)-
o 2- etHbRYCA? IPethyl€h8 oy chs (TnyidrokiybetRBRyearbényl)-1-
- (2- hydr oxy- et,h car |)-"1- t hyl - et hyl ; I 1
-get hoxyca%b%q}bﬁi'(;zttg)ﬁgr}%lget hyl gﬁe-)éo-i )r/retexl? 1 -(2-p8x)c/)-2|E—/|- 1
-benzopyran-7-y cqrivongt oafleonyl-1-methptlyetiylene-co-1- -
-(2- hydrOXﬁ-_ éblp@‘)c_{ z:f_ n ?{ b?fy atnfl ?5_/%&;@;“ )é-eljjlrrgt rﬁ:}%‘- 1m.?t2h.yo'xo-2l-l-1
EberoFyra g yﬂ%y?dﬁgzgﬁﬁaﬁﬁl e?ze,y 'Ipbo(?‘?‘?r;nt bey@a,h
1-[ 6- [ 4- (4- et poly- dHef@Hbydraxyathoxytanbony!)- gkby yoerwyeica-
-met hyl - et Ay hedgngRr11(208%8Y2 Hl 1-benlzbdyran-7-yloxycarbonyl)-ethylene;
y
poly [1-[6-[4-(4-methoxy-phenyloxycarbonyl)-phenoxy]-
hexyloxycarbonyl]-1-methyl-ethylene-co-1-methyl-1-[6-[4-(2-

oxo-2H-1-benzopyran-7-yloxycarbonyl)-phenoxy]-hexyloxy-
carbonyl}-ethylene; and

poly [1-methyl-1-[2-(4-nitro-phenoxy)-ethoxycarbonyl]-
ethylene-co-1-methyl-1-[2-(2-ox0-2H-1-benzopyran-7-yloxy)-
ethoxycarbonyl]-ethylene];

16. The use of the polymers according to any one of
claims 1 to 13 for the production of orienting layers.

o——
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(54) Bezeichnung: CUMARIN- UND CHINOLINON-DERIVATE ZUR HERSTELLUNG VON ORIENTIERUNGSSCHICHTEN FUR
FLUSSIGKRISTALLE

(57) Abstract

The invention concems novel linear and cyclic polymers or R ceere ceonesenadiacens

oligomers of cumarin derivatives having a photoreactive ethene group

of formula (I), in which M! and M? are monomer units for homo _
inwhichO<x<Iand0Sy<1and x+yw= 1, pmeans 410 30000, §! 1 1Y)
and S2 are spacer units, Q! is a structural unit of formula (T1a) -A-(Z!-

B)z-Z2-, Q2 is a structural unit of formula (IIb) -A-(Z!-B)-R?, A and

B, independently of each other, are pyridine-2,5-diyl, pyrimidine-2,5- m

diy), 1,4-cyclohexylene, 1,3-dioxan-2,5-diyl or optionally substituted

1,4-phenylene; Z! and Z?2, independently of each other, are a single,

covalence bond, -CHz-CHz-, -CH30-, -OCH2-, -CONR-, -RNCO-, -

COO- or -O0C-, R designates hydrogen or a lower alkyl R! is hydrogen, optionally substituted alkyl or alkoxy each with 1 to 12 carbon
atoms, cyano, nitro or halogen, z is 0 or 1, C is a cumarin or quinolinone derivative which can be photochemxca.lly dlmenzed and m and
n, independently of each other, are 0 or 1. The invention also concerns their use as a liguid crystal orientation layer.

_g_).._.m

(57) Zusammenfassung

Die Erfindung betrifft neue lineare und cyclische Polymere oder Oligomere von Cumarin-Derivaten mit einer photoreaktiven Ethen-
Gruppe der Formel (I), worin M! und M2 Monomereinheiten fiir Homo- bzw. Copolymere bedeuten; x und y Molenbriiche der Comonomeren
angeben, wobei jeweils 0 < x < 1und 0<y<1und x + y = 1 ist;p 4 bis 30 000; S und S? Spacereinheiten; Q! eine Struktureinheit
der Formel (Ila) -A-(Z!1-B),-Z2-; Q? eine Struktureinheit der Formel (IIb) -A-(Z!-B)-R!; ‘A und B unabhingig voneinander Pyridin-2,5-
diyl, Pyrimidin-2,5-diyl, 1,4-Cyclohexylen, 1,3-Dioxan-2.5-diyl oder gegebenenfalls substituiertes 1,4-Phenylen; Z! und Z2? unabhiingig
voneinander eine einfache Kovalenzbindung, -CH2-CHa-, -CH20-, -OCH2-, -CONR-, -RNCO-, -COO- oder -O0C-; R Wasserstoff oder
nicderes Alkyl; R! Wasserstoff, gegebenenfalls substituiertes Alkyl oder Alkoxy mit jeweils 1 bis 12 Kohlenstoffatomen, Cyano, Nitro oder
Halogen; z 0 oder 1; C ein photochemisch dimerisierbares Cumarin- oder Chinolinon-Derivat; und m und n unabh#ingig voneinander 0 oder
1 bedeuten, sowie deren Verwendung als Orientierungsschicht fiir Fliissigkristalle.




