1 I

PF 61535 1 A?fiPed pol yvi nyl | act ans Description 5 The present

i nvention provides a copol yner conprising in copolynerized formO0.01%
to 20% by wei ghtof at |east one ethylenically unsaturated conpound of
the general fornula (1) [nmononmers A], 50%to 99.99% by wei ght of at

| east one Modifipg paliviryfisaidme he general formula (VI1) 10[ nononers B],
and 0% to 49.99% by wei ghtof at |east one further ethylenically

unsat ur at ecbe(\sgﬁﬁ nd [mononers C] which differs fromthe nononers A
and nononers B, e total ampunts of nmononers A, B and C sumring to
100% by wei ght (total mononer anmount), with 15 R(CORlas formula (1),
wher e Rbs dhstpreseghivemzinprédidéia abponmeradnpaiking én tophehatted form
optionally substituted C3 or C4 alkyl radical, an aryl radical or the

di cal R1, is th di cal h dicals R2 t
o ke o B TR i ol OB Bl R 5 SR e
OH, OCH3, 0C2H5, SH, SCH3, ScC2esnerd formula iy [magmesopl, Coral kyl

CQRaryl, CHEB% td(2d.¢8%%k bR wed(ral kyf Jt(easy dhe NN(alisitthdh, of WHd edreydl)fdiuta (VII)
NH(al kylp) 2A, where K is the anjghpferdB)apid. and at |east one but

not nore t t f the . radi S R2% is or. are one of the
P 107 A0 B8 R G 2o e Bt i by it bpoune
-0-C-0-X-Z-C=CH2formul a (111), [egnomers C] which differs from the monomers A and

monomers B, the total amounts of monomers A, Band C

summing to 100% by weight (total monomer amount), with
15

R-(C=0)-R" as formula (I}, where

R is a straight-chain C+-C4 alkyl radical, a branched, optionally substituted C3 or C4
alkyl radical, an aryl radical or the radical R, and
20 R' s the radical

where the radicals R? to RS are like or different from one another and hydrogen, alkyl,

25  aryl, OH, OCHs, OC2Hs, SH, SCH3, SCaHs, F, Cl, Br, CN, CO2H, COzalkyl, COaryl,
CF3, N(alkyl)z, N{alkyl)(aryl), N(aryl)z, N*(alkyl)sA", N*H(alkyl).A", where A’ is the anion
of an acid, and at least one but not more than three of the radicals R2 to Rf is or are
one of the radicals



§ ]

0 z T=cHFF¥3¥5x.z2cc=cH2 111 00y HH 0 in which 5 Xis a

di valent, optionally substituted al kyl ene radical -(CH2)m, a radical
R -G I R 10with m=11to 10, in whigh Rand R' are like or
different from one another and are hydrogen, alkyl, aryl, CO2H,
CORCH3 or CORC2H5, a péttmorimdred atkyrénme—FHei ca -g@@m with m
= Ito 10, an oxaal kyl ene ldi cal of th t)#)e - (o) Ppila B a- a
perfl uorinated oxaal kyl en€ radi cal of The type -(CF2)a-0-(CF2)a- with

n=1to5andp=1to 5, or an optionally perfluorinated
pol yoxaal kyl ene radi cal 15having 2 to 20 oxygen atons which are
joined to one another via at |east one CH2-, -CF2- or

-CH2- CH(CH3) - group, or are an al kylene radical of the type
(CH2)a- O 00-0(CH2) b-, -(CH2)a-Q 00-NH (CH2)b-, -(CH2).-NH 00-0-
(CH2) b-, -(mz).-oo-mzycﬁfﬁr—xrcﬂzr 56634 CH2) b- faxinula (l)=orl to 10
and b = PF 61535 O

—Z—C|3:CH2 formula (IV), or
Y
——ﬁ—O——X—Z—ﬁ——C:CH2 formula (V), or
O O v
———ﬁ—O—-—X—-Z——gﬁCH2 formula (V1)
O

in which
5
X is a divalent, optionally substituted alkylene radical —(CHz)m—, a radical
TR!
_lc__
Rll
m
10 with m = 1 to 10, in which R' and R” are like or different from one another and

are hydrogen, alkyl, aryl, CO2H, CO.CH3 or CO.C2Hs, a perfiuorinated alkylene
radical —-(CFa2)m— with m = 1 to 10, an oxaalkylene radical of the type —(CH2)—O-
(CH2)p—, a perfluorinated oxaalkylene radical of the type -(CF2)—O-(CF2)— with n
=11to 5 and p =1 to 5, or an optionally perflucrinated polyoxaalkylene radical

15 having 2 to 20 oxygen atoms which are joined fo one ancther via at least one
—CHz—, =CF2— or -CH~CH(CHa)—-group, or are an alkylene radical of the type
~(CH2)a~O-CO-O(CHz)p~, -(CH2):~O-CO-NH—{CHa)p—, —(CH2)-~NH-CO-0-
{CHz)p—, —(CH2)a—CO—(CHz)s— aor «{CH2):—O-CO~(CHz)i—witha=1to 10 and b =



Y 4

3 Ito 10, PX %Ayl ene radical which is optionally substituted by

al kyl, OH, OCH3, 0C2H5, SH, SCH3, SC2H5, O, F, N(al kyl)2 or

N(CH3) C6H5 in o-, m and/or p-position, pr a cycloal kyl ene radical
having 5 to 10 carbon atonms or a (bis)nmethyl enecycl oal kyl ene radi cal
having 6 to 12 Tclarifoa pacoyigne sdiviabwhiphl isogpsionaliy supktitoted doyyalkyl, M(Elﬁa 0

or NY, or ,OGJJHE,FSHSS@F%,ESCYJHs,r@IdFCﬁ a,lkygp@r n(cHJ@sHs@f% Cal-ankRror
may be a sul fur

BBl v W&”ﬁ Venlold W &t oo o
\%hg(r)? tLOQnEjOQF?%\SHH%t )é'ﬁa%fﬂ cloglky % FreiGah BaYiag 649 é2ﬁ?@96§'tcﬁnsand/€ Xlr .

al kyl afhd d:is an integer from2 to 8. The present invention further
provi des a\,‘proqgﬁﬁr{)@én RGPS drpgahdre copol yner of the 20i nvention,
and al so pro VI qﬁ, its use in a very wide variety of fields of
applicati on espem a Yy for pore formation in and permanent

hydr ophi | i ci zation of polynmer menbranes. Copol yners conprising groups
that are sensiRisan byl tdicahdhatof the radiealf ®¥iok Ramdydet heuiRbamisi Whiel
wor ker 4@i ncbhhe%té@z@aérﬂ r86€al K Plo-S3tiRl 8 R1EP- A 246848, EP- A 377191,
EP-A 377199 or EP-A 1478671). Copolyners of this kind are generally
prepared by p meri zi ng rmnorrers which carry a radiation-sensitive
group wit h?agd H@}/‘ nononmer s whi ch are conposed substantially of

hydr ophobi ¢ nononmer units, such as al kyl esters of

a, p- nonoet hyl eni cal | y unsat ur atetCRI3), 06 nonocar boxylic or

di carboxylic acids, 30vinylaromgtic c}?pounds al kyl esters of vinyl
al cohol, nitriles of a, (g monoet hy| enical | y urﬂ§afptmal‘ae(d/lkj,awbelseyl ic

acid, or conjugated 04-SHgFeREsT™NTEFFS kind of pol ymeri zati on,

hydr opRisl i ¢ nmononers, especi all y a p- nonoet hyl eni cal |y unsaturated C3
to C6 nonogar yllcor lic acid n ir amdes, are
used only %ﬁ r?ﬂo '%?Bﬁﬂ&%n% Wtﬁ}efs%ﬁiwi’fﬁgen?ﬂ or @Yl Bpng

pol ymers arde | nsol Lﬁ)@féiﬂ‘fwewﬁpéﬁ tor8.el se 35soluble in water only to a
greatly restricted extent, and so cannot be used in a | arge nunber of

fields of af;p]gl dr&&ek PRlention f}J]tthéq%o O%br%%ssoifor értéﬁa@'gg:ﬁg%ptjﬂg%gr]&@n’

t her ef ris I'ont sensi

Qe I’OVI copo

gr oups Qnd a&?n% é%e é’ﬁﬁ%’t’%‘?ﬂt”l QY§TY Wit YRIRDRTIpleE 1of applisaterer

units and tﬂﬁ@?@ib!rfér Prig éorgudian guanshbdrimapenthydetpbilicizatRf & p6BMer
membranes.

Copolymers comprising groups that are sensitive to UV radiation are familiar to the

25  skilled worker (in this regard see, for example, EP-A 246848, EP-A 377191, EP-A
377199 or EP-A 1478671). Copolymers of this kind are generally prepared by
polymerizing monomers which carry a radiation-sensitive group with other monomers
which are composed substantially of hydrophobic monomer units, such as alkyl esters
of a,B-monoethylenically unsaturated Cs to Cs monocarboxylic or dicarboxylic acids,

30  vinylaromatic compounds, alkyl esters of vinyl alcahol, nitriles of a,3-monoethylenically
unsaturated carboxylic acid, or conjugated Ca.¢ dienes. In this kind of polymerization,
hydrophilic monomers, especially a,B-monoethylenically unsaturated Cs to Cg
monocarboxylic or dicarboxylic acids, and their amides, are used only in minor
amounts. Generally speaking, the resulting polymers are insoluble in water or else

35  soluble in water only to a greatly restricted extent, and so cannot be used in a large
number of fields of application.

It was an object of the present invention, therefore, to provide copolymers which
comprise radiation-sensitive groups and which are composed substantially of
40  hydrophilic monomer units and therefore have good solubility in water.



4 Surprisi r'?é:lcf/ﬂ’t?'ﬁe obj ect has been achi eved by neans of the

copol yners defi ned at the outset. In the context of this
specification "alkyl" stands for linear pr branched 01 to 024 al kyl
Sradicals, preferably Cl to Co alkyl radicals, and nore particularly
for G to GArRisigly thadbiset Basshaen aphigved Qymaamsbbmeaﬁpolmersodefﬁ‘édat the
nonocycl i CoQt‘sepO| ycyclic aromatic radicals, such as phenyl, 1- or
2-naphthyl, 1-, 2- or 9-anthracenyl, and 1- 2- or 9- phenanthryl

whi ch opti ?n& Xg 1g;\ﬂdl tiopally be subst i t ut ed by one or nore
substituent's es‘{?é‘FP gt |sr§pﬁglf:@qt@g| k" siaadobey lineay phPrapried Goto Cax alkyl
hal ogenp suadicas, Lfrefaca’alm& todlvbh alkyimedicaledarkt mmer;mrnclﬂmlylwd ©9<1y3 Cs as

met EOXY etriqsls and- é}ylbb‘itaﬁéé/for @re, @, %PEYC@B }fﬁo matlc rgdlcals
Ty Yadi ?’QP%{E PR SR By, 31 pP%PW C%{s'rﬁ - orb rppgranthryl
i sobutyl, tdygh %WPIIYdﬂaﬂa@diwbbﬁwbst@ﬁad BY ene pF maressupistituaats cauch as,

are phenyl in pargibliler, bptireryl) dlaiayidmtrm, Whlogdrh shbmagtiicind, cetheabad bromsne
conpoun@s QfAdie, Qﬁ:ﬂears%etﬁm hdx éﬁ%ﬂ%f&y%ﬁaﬂ%x@ a{rgﬂ)l‘g}f'tsuglh'a}%

al kyl radi cal refer % | X gq P ed
opti onal | y "B c?mogg 6%076\’1’33 nih EW Y XE%EF Ol efggepggﬁg Geipels are
2-hydr oxyi $eghdpsthyl, p-perYbisepranyi, mdiusdosey!, test-hut phaistheaystopr any |

or tert- 2Q@befesed apmraaiioals draghemyl, p-skictbpAsnp @ Rbiyl. 0-, m or p-tolyl,
1- or 2-naphthyl, for exanple, or the radl cal R1, and R is the

radi cal Wv\,herethe radi cal s ? are like or different from
one andfhe %{We&?é\%ﬁ%rﬂ&g‘é?mp%m@ﬁo the ganerahiprmate i Whsee1- 15, SH,
SCH3, S2H5, F, d, Br, CN, CO2H, 002al kyl, CRaryl, CF3, N(alkyl)?2,
N(al kyl) (aRy1) ,is Blsaeish)- ZhaerCQJdﬂéiWBv%d}caN'bl"&féﬂalst [;et%%fr%- yisa the

ani on of an aC| ,
CF3S03-, SbF6- B‘%gﬂsg&m%ﬁ%‘b%meﬁ%ﬁoﬁ Goralty picel) S s 'SRBFOé’V'r han
three of the rad E%{pgylqu Redimethylamipeiseriapybs 2-eepholianisqnrapyl prtert-
61535 20- 0- C- 0-butd, arCaig@dRal, such as pheny!, o-, m- or p-tolyl, 1- or 2-naphthyl, for

example, or the radical R', and
Rt is the radical

25
where the radicals R? to R® are like or different from one another and are hydrogen,
alkyl, aryl, OH, OCHs, OCzHs, SH, SCHa, SCaHs, F, Cl, Br, CN, COzH, CO-alkyl,
COqaryl, CF3, N(akkyl)z, N(alkyl(aryl), N(aryl)s, N*(alkyl)sA, N*H(alkyl).A', where A is
the anion of an acid, for example, CI, 8O4%, PO, CH;CO2, BF4, CF3S0s, SbFs,

30  Asks or PFg, and at least one but not more than three of the radicals R2 to R6 is or are
one of the radicals



L)

IIIForrruIaP(Flﬁs,ssor Oy Formula (Il11), or O -z-y=cH2

-C-0-X-z-c-c=cH2 IIl 00y -1-0-X-Z -C=CH H2 Fornmula (1V), or Formula
(V), or Formula (VI) in which 5Xis a digal ent, optionally
substituted al kyl ene radical -(CH2)m, a radi cal R -C R" with m

= Ito 10, in which R'_Qn_dl R ar%‘ﬁzk"??)‘r‘ FFekent from opﬁ anot her
and 10ar e hydrogen, aIkyI| aryl, C}B or

perfluorinated al kyl ene radi cal (CFZf% Ywith m= Ito 10, preferably
a perfluoroethylene radical, an oxaal kyl ene radi cal of the type
-(CH2)-0-(CH2) p-, a perfluorinated oxaal kyl ene radi cal of the type
-(CF2)-0-(CF2)b- with n =1to5and p =1to 5, such as

tetrafl uoroethyl ene, for exanple or an optionally perfluorinated

pol yoxaal kyl ene 15r adi V|n 2 to 20 oiygen atons which are
joined to one another |q|at Formula (1l1}, or

——Z—CIZ“—_CH2 Formula (1V), or
Y
—ICIZ—O——X——Z —ﬁ—C:CHz Formula (V), or
O O v
—ﬁ—O——X-—Z ——-(H‘,:_CH2 Formula (V1)
0O
in which
5 X is a divalent, optionally substituted alkylene radical {CHz)m—, a radical
TRI
_._._(l_‘,...._
RII
m

with m = 1 to 10, in which R" and R” are like or different from one another and

10 are hydrogen, alkyl, aryl, CO;H, CO2CHs or CO,C2Hs, a perfluorinated alkylene
radical ~(CF2)m— with m = 1 fo 10, preferably a perfluoroethylene radical, an
oxaalkylene radical of the type (CH2)~O—~(CHz),~, a perfluorinated oxaalkylene
radical of the type -(CF2)—O—{CF3)p~withn=11to 5and p = 1 to 5, such as
tetrafluoroethylene, for example, or an optionally perfluorinated polyoxaalkylene

15 radical having 2 to 20 oxygen atoms which are joined to one another via at least
one ~CHz—, ~CFz— or —-CH2~CH(CHs)~ group, or are an alkylene radical of the
type ~(CH2)a~O-CO-0O(CHz)u—, -{CH2)a~O-CO-NH—~{CHz)s, «(CH2)}a=NH-CO-O—
(CH2)b~, ~(CH2)s~CO~(CHg)s— or ~(CHz):~O-CO—(CHz)s—with a =1 to 10 and b =



one - CH2-, PR35, _ crp- CH(CH3) - group, or are an al kyl ene radi cal
of the type -(CH2)a-0O 00-0(CH2) b-, -(CH2)a-0-00-NH (CH2)b-,

- (CH2) 2-NH 00-0- (CH2)b-, -(CH2)a-00-(CH)b- or -(CH2)a-O 00-(CH2)5-
with a=1to 10 and b = PF 61535 6 Ito 10, a phenylene radical

whi ch is optionkloip. 3pbseylens edicelwhirk s optioppllyeobstitupdbvmikybIgH, STH;,
SC2H5, O, F, Np@iHey3H2SOHsNCHZ) CIFEN{alkyh)z or NICHAITHHRNN §- BPShbiogn, or

a cycl oal kyl ene,_ jca i t
(bi s) net hyl ene%g?: oaigfﬁgi %%‘%&Ié&%ﬁrﬁg@a%?ﬁ%ﬂ%n\%% gb;@aggé%%ﬁmgt%ﬁs, 5

Yi s hydrogen, arRyTeigyeagqyrloakyigngradigrl gaviRg/s to 12 cagpn afgmsz j s an
aryl ra8lical, one of the radicals R2 or R6 may be a sul fur atom which
10connect s \t he ighydiro &@fliaagl or%r%{l[l;]ag% position to RL. The preparation of
t hese m)no?srs i&d G ppown to the skilled worker from for exanple,
EP- A 377191 [at |east 'one of the radicals R2 to R6 is the structural
el ement of the fornmulae (I1) and (I11)], EP-A 1478671 [at | east one
of the radiccaf B iRan ayl Reidak ohhef thestdivals R2ak Réheydet a silfut benf whiohl ae
(IV)]. 18he AR tar@Qadies FORA-pekifdh thire. monomers A that are

di sclosed in these specifications are to be regarded, by virtue of
this express reference, as part of the present specification.

Fur t her mor &,"erRipRATRYD o thgserRpromers 4 is kRowe taolbe skied worker freafep Psampls,
commer ci al Ei-8BTEH1S1 [ bvast yriecofPhd GadidanRSioReds Mecktivcturdliatament Ghipd or
Ebecryl e P 3@ndisom) e afy) o faafey s5pe et ?éa%} &% Jaft}ﬁe {éﬁaészfﬁi ¥ s ﬂ{b\% of

t he radi.cal to, R6 s . the struc el enent o0 r mul ].
b ot o 185 Saruor Bkt e Fodb it bl T hs SO e P S bR ARO PO s
NMONONEr S A,m@?on@@ﬁﬁh@tsarqglsp@sgmirﬁhegrsp@cgixzaticg@,are o be regarded, by virtue of
4- vi nyl oxy libiszaples csierente, ER-partlef TabprserarPedlictioh FurtleAh BEMbhONEE A
commer ci al PHAAURL Sabb8Lblatldd! for BxAfRpRNSs ERRGEWL i)}oc@c%%verc 19 P 36 from
Parti cul arlé/. rﬁr ef‘ﬂch as meré A alééeaco%_r? n 0 h%ﬁge%e_ra
formula (1)°PHIANT g g Ebeesyl® B30 Trer ty% itece SpeerbgR nc. [at
and R4i29 a lgpsbope of themadicals MataRy isithe siusiriabélexiest ¢faeioimuadVi Breferred
hydr ogen, asdmosorfers @ ark fhairaouddRi coreBedHing to the monomers A, of examples
19 to 34 of EP-A 377191, 4-vinyloxybenzophenone of EP-A 1478671, and also the
aforementioned commercial products Uvercryl® P 36 and Ebecryl® P 36. Particularly
preferred as monomers A are compounds of the general formula (1) in which

25
R is phenyl,
R?, R3, RS, and R#® are hydrogen, and
R4 is a group of the formula (I} in which
X is (CH2)4,
30 Y is hydrogen, and
z is O,
or in which
35 R is phenyl,
R?, R?, R?% and RS are hydrogen, and
R4 is a group of the formula (1V) in which
Y is hydrogen and
z ) is O,
40 '
or in which

R is p-chiorophenyl,



R2, R3, RS,PFaW(f3§6are hydrogen, and R4is a group of the fornula (1V)
in which is hydrogen and is 0, 40 or in which is p-chlorophenyl, PF
61535 7 R2, R3, R6, and R6are hydrogen, -and Rdis a group of the
forrmla(\/) in which Xis (CH2) 2, S

hydr ogen, dHdR5 B2 anddR® The arebvdrogamoand of nononers A in the

copol ymer @+ the inventionig$gupbaeTorla DY) Weingdht , preferably 0. 1%
to 10% by weight, and vmthﬁg@' cul ar preference 0.1%to 5% by wei ght
0

in copoly i zed form 10 fs B used are N-vinyllactans of the
gener al fg‘r%;rrula (VI1) (CPQIMEBEENCAId: C=0 15 where P and Q

i ndependentd y of one anot hé&xOare hydrogen and/or alkyl and d:is an
integer from2 to 8. 20 P and Q here may independently of one anot her

k Q
PEOB¥SL§?e”fh%’*94aP%m93mobm Phets AT e 28p8TingY oS veptan s B kg oy
n- heptyl oW&ig oﬁ@fer%hbdoﬂ fetor10% Bynseigh @nkytithgraginpiar prefereaee 8d %ats %

and Q are loydveigiein espbiymedrixgt forblydr ogen is particularly preferred.
Frequenfpgly the N-vi nyI I act am (VI I) conprises no methyl group or only

thI ordance w vention d is
gzei ﬁeggr |\gr°‘r€[1|? SP S§d af?@ Hg‘?@%‘% Ofﬂ“e goenegal;q{@u?a \)” particular d

Is 3 and 5. Exanpl es of nononers are the N-VI nyl derlvatlves of the

foll owi ng | act ans:
- 7 (VIn

CH, =—CH—N—C=—0
15  where

Pand Q: independently of one another are hydrogen and/or alkyl and
d: is an integer from 2 to 8.

20 P and Q here may independently of one another be hydrogen and/or C+-Cg alkyl, such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl and also n-pentyl, n-
hexyl, n-heptyl or n-octyl and their isomeric alkyl groups. Preferred as P and Q are
hydrogen and methyl. Hydrogen is particularly preferred. Frequently the N-vinyllactam
{V1l) comprises no methyl group or only one methyi group in fotal.

25
In accordance with the invention d is an integer from 2 to 8, frequently 3, 4, 5, 6 and 7.
In particular d is 3 and 5.

Examples of monomers B are the N-vinyl derivatives of the following lactams:

30  2-pyrrolidone, 2-piperidone, g-caprolactam, and their alkyl derivatives, such as, for
example, 3-methyl-2-pyrrolidone, 4-methyl-2-pyrrolidone, 5-methyl-2-pyrrolidone,
3-ethyl-2-pyrrolidone, 3-propyl-2-pyrrolidone, 3-butyl-2-pyrrolidone, 3,3-dimethyl-2-
pyrrolidone, 3,5-dimethyl-2-pyrrolidone, 5,5-dimethyi-2-pyrrolidone, 3,3,5-trimethyl-2-
pyrrolidone, 5-methyl-5-ethyl-2-pyrrolidone, 3,4,5-trimethyl-2-pyrrolidone, 3-methyl-2-

35  piperidone, 4-methyl-2-piperidone, 5-methyl-2-piperidone, 6-methyl-2-piperidone,
6-ethyl-2-piperidone, 3,5-dimethyl-2-piperidone, 4,4-dimethyl-2-piperidone, 3-methyl-e-
caprolactam, 4-methyl-e-caprolactam, 5-methyi-e-caprolactam, 6-methyl-e-caprolactam
7-methyl-e-caprolactam, 3-ethyl-e-caprolactam, 3-propyl-e-caprolactam, 3-butyl-e-
caprolactam, 3,3-dimethyl-e-caprolactam or 7,7-dimethyl-e-caprolactam. It will be

40  appreciated that there may also be two or more monomers B present in copolymerized
form. Used with particular advantage are N-vinylpyrrolidone and/or N-vinylcaprolactam,



302- pyr r ol ifFo®3352- pi peri done, e-caprol actam and their al kyl
derivatives, such as, for exanple, 3-nethyl-2-pyrrolidone,

4- met hyl - 2- pyrrol i done, 5-nethyl-2-pyrrafidone,

3-et hyl - 2-pyrrolidone, 3-propyl-2-pyrrolidone, 3-butyl-2-pyrrolidone,
, 3- di met hywithoN-vinylpy oblidiboa deing, tartitiuleely ydfe@eqyr r ol i done,

dinethyl 2-pyrrolidone, 3,3,5-trinethyl-2- pyrrolldone

Qg: S er 2Bt RHIONE . 1 @eﬁtofF@g%gg@he iéhdoR 15 8895% 99.99% by
hy! - 2 MRiger praterably 80%15@ RY1O%eby welsht. @od &/th Gadichiar preferepes 956 1e,

I mét hyab. 2% iy peighd oneopotynderidiedrdriny 1- 2- pi per i done,

hyI acaprol actam 4-net hyI a- caprol act am

hyI "2 %Lﬁi%ﬁ%: rﬁ%{oa rsg igat aléﬁ‘\@ g{;‘y[lggtca unsaturated compounds which are
opy! - e-s¥aply @earf@@milys‘—obdvmema@:d@wdh Setrmapmomers A and B, such as, for

- di met hydxapea pihglasdHh@tin idnofmets HuEh R kyrées ahathAstyAthe, bichidrddtyrbse
40 appreci al-&th B&?&nésh@lb@ Héﬁé{eiﬁﬁ& Q§wh"¥%h%rnd£”8F ﬁpﬁ%@ﬂ%?ﬁﬁlgn@e RisEz€8

f—Fr—Fr—FQ_f—Fr—Fr—F

3
5,
5-
3-
5-
3,
3-
5-
7-
3-
3,

“”3333‘”333‘”

in copolynerl q U1 AT
N-vi nyl pyr AP 8'8%0 S0 EOREPP R Gl SENEE 4D 15 PG TSa8Ib 45 iy acetate
N-vi nyl pyr ndtyl deopéonbis, migybabity cibé, atryy ngodscenaade] vinfhiautade, sndasimlisteate,

nMoNomner s B dslfeﬁs bea grRet s leritally DBsdtiaet mgrﬁbcb?ooliplé’ 4 cﬁ@ar@gx@ D¥%cids

wei ght,
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' ’ PF 61535

vi nyl i m dazol e, 2-(NJ, N-di net hyl am no) et hyl acryl ate,

2- (N, N-di net hyl am no) et hyl 40net hacryl ate, 2-(N, N-di et hyl am no) et hyl
acryl ate, 2-(N, N-di ethyl ani no) et hyl metHacryl ate,

2-(N-tert I 3

4 et hy| am%r%gﬁgf%ﬂ%%ﬁﬁc E&Lﬂ'ﬁ?&f’ aaffag’haﬁl' ﬁ_ SNﬁdgef?rablyf 80% %ngt%g}/]
net hacr yl atf@™ 5 f'a'ie.Qae C{%QH"%&’ §I"P'§/qu'6'rtﬁ? {9t %HFQLWEP‘H § monomers
nmononer s, Whi\Whh mess partioran preferartcal howrvet 1635icH naumouets Ofat ath aenmesed. C,
account for a fraction of 50% preferably 80% and with part i cul ar

preference I\ag{ﬂrﬂg)ﬁ d’\@hlgt%%lstgrrnﬁmv%ﬂhafx cer}h gerhﬁltsagggﬁhmolfﬂqje fﬁmg ﬁ)?a polymer

mononers C.

mononers C BEUXNPrmal rﬁ‘g%é egmrhwgoxﬁ aHeas cpasPensand/sr aienshere t he
i nt ernal stgashanyhgrofip bhat 1eadt o obnenjugbisesthyieticdlly unsatordidd/ddubiebdids.

| regﬁ t grneatﬁlﬁfnﬂjféfsl of rﬁéndnfbﬁ% s Ri%)é)’e %gé\;‘ﬂérsaéon aﬁrﬁi a%v%;\g? eg&g&ﬁ%l
Donde. *ExarBpigicrs bOBARRREIERLGE Bl e Bondmainaptiii

two vi n1>QI rée'icﬁiéi Rartigiigrbhadvaniagae s inithig contexivarajhe @@i@rsr(édlfwémfsalcmﬂﬂs
nononer s cowithad, Bimandetttylemideéy yhsat@ratedireercsarBaylic avidsaampn@ dmitagae us
:anf ghlming g[ﬁrﬁﬁgﬁtﬁé@?ﬁﬁl&@h%r@kﬁeekﬁ rAIEN &G X&}cﬁﬁé}g Io?’th‘ifgl ik containing tyo
acrylic and{] %&?W&%ﬁ W %@y%&c&h’y %J?S@g%?‘sa @PP@B% %@’ ge ﬁﬁ%&i@?’@'%ﬁfs
this kind cowtdimaihagviaies. sedteamsihyanedlyesl wyacadatem Bypropydene giyaobd

doubl e tBondiiaaylateal Rydropderg mg@ﬂ dﬁbﬂﬂmeﬂm-bﬁty@ﬂid FicBEdiBavIal, al4Ssutylene

such as et e

15di acryl a{%ﬁc‘%&@a{@yﬁ%ﬁy rJFeHnégWE @% gﬁetﬂ% ¥fe T%S& h%’ﬁgljll e%iéc gl ycol

di acryl at e, MTeHEE Al el p@ "3’7? ‘é’%’aé%d bwyear 8YgPly c o

di net hacryl camgthagrngiep rlephuty e@w@lcdlmdihﬁawlm Ry alse, didinBbenzepy,| .he

gl ycol di nm;haﬂémylah@.:reé., \Bnybuiewa%matglwmhcuﬁ}ld@tainﬂ%éthaérﬂate aIIyl acry[ate

1, 4- butyy
ai v ny1 2t L ERsE *J.@? ”%%@ indbeRlseR il I REBG 2B Bt
net hacr yl attEfal iFY‘V‘“ra&% Py ‘é‘{' %@tﬁyﬁ\d‘fﬁﬁfaééﬁ’\és‘y Hl’sa@‘ﬁ‘glpoﬁ%ﬁoa*ﬂsé

met hyl enebi mel-@nwmmlzqdcﬂcmwerw aditeeptlic acidydik estets; sadH 34, faryexamph e
or triallyl2-hgrexau, & eydr ﬁﬂﬂ/ﬁ@ﬂ@hﬁré(xybbtyl §c@b@orﬁﬁ§tﬁh@%§té ﬁréb%@nﬂy
hydr oxyl - T ungLiQaaLLHR d% H%&%oﬁ@ﬁ%‘@ﬁfé@(j u%eg?n Qm?}urlét of £3b% 5 weight,

I oxy

such as

4- hydrc%a/bm%pfejg%tﬁya@ @meﬁntﬁ@e‘ Raor bY weight, ?é@ﬂj@rﬂﬂc cﬁ%on the total amount of
af or enent i onecbreers<s Withkinorg pevtimuterpsef@eace husveser, no aochmoacobrsliO 4 Ay
wei ght, 25 dgtysegeferably in amounts of 3% by wei ght, based in each
case on the total anount of nononers C. Wth nore particul ar

pref erence,_however, no such nongners C at all are used. The tot al

amount of nOIORE ameuntpf MeRomsEf-yirtie copolymer philigirveskon is (Jbda 49.99% by
49. 99%3y 3eeigkli plefsralpy Sbctoalil%y bpHeight, BOdoAN paetioghdr predsdnyd 0% to 5% by

particul ar Wéi?ﬁﬁﬁ@myrﬂgﬁgegf&,ﬁ by weight in copolymerized form The
preparation of the copolymers of the invention is uncritical and is

acconpl i shed by polyneri zation, preferably by free-radical
pol yner i zat | nPreparehen fighe repclymerssite iavntian isaingstiest end iradopmalisiEady
free-radi capolyputrimmbon, paafecblydfy ftdeerativaopeyserfkatiot oBha mebrakies A and B and
optionalg y £s |dh§||1$ECP1't?é>f‘#eé Pacidapd) Q?ué%ftuoﬁopﬁ'e‘?né’rﬂ:]nélé@r W #Atd 8y Qo
|ntheform%0 a”s¢ Utl%eotﬁa%/m%é on. t‘ g&rggaraﬂono
copol yner s PR i 7! é’é@ﬁ Bi é'kﬁ??% 87 Ad ftof"Bﬁ’é\Fil y
to charge t3fdutigpipplyErizatidion vessel with a portion or the whol e
anount of
In the preparation of the copolymers of the invention it is possible in each case
40  optionally fo charge the polymerization vessel with a portion or the whole amount of
monomers A and B and also optionally C. An alternative possibility is to meter in each
case the total amount or, optionally, the remainder of monomers A and B and also
optionally C in during the polymerization reaction. The respective total amount or,
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where X', x?, .... X are the mass fractions of the monomers 1, 2, .... n, and Ty, T, ....
Tg" are the glass transition temperatures of the polymers composed in each case only
of one of the monomers 1, 2, .... n, in degrees Kelvin. The T, values for the
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New York 1966, 2 ed., J.Wiley, New York 1975, and 3" ed., J. Wiley, New York
1989).
40 :
The free-radically initiated polymerization takes place — depending on the free-radical
initiator used — customarily at temperatures in the range from 40 to 180°C, preferably
from 50 to 150°C, and more particularly from 60 to 110°C. As soon as the temperature
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35 any kind, for example, for the photochemical fixing of the copolymers in membranes,
especially in polymer membranes, and more particularly for rendering membrane

surfaces hydrophilic permanently and in such a way that the hydrophilicization cannot
be removed by washing.

40  The copolymers of the invention find use with particular advantage as coating materials
or dressings for seed, as binders or coating materials for pharmaceuticals, as film
formers or thickeners in cosmetics formulations, as an adhesive component in
adhesives or glue sticks, as coating materials for paper, glass fibers or medical
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35
In these cases the amounts are chosen such that in the completed polymer solution the
amount of synthetic polymer is generally 10% to 25%, preferably 12% to 20%, and
mare particularly 14% to 18%, by weight, while the amount of copolymer of the
invention is generally 0.1% to 15%, preferably 1% to 10%, and more particularly 2% to
40 8%, by weight. Besides the copolymer of the invention it is also possible to use other

water-soluble copolymers, such as vinylpyrrolidone homopolymers or copolymers, for
example,
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4- [ (benzoyl phenoxy) car boxy] butyl acrylate in nmethyl ethyl ketone,
and the resulting reaction mxture was hgated to 75C under a nitrogen
at nrosphere. Wen that tenperature was reached, the reaction mxture
was adni xedPeRobymer gelutign i geoewilyalse fikersy 2@d bt intsedytcad yya wmsingat familiar
aqueous sokdithieashiliefi wlmyrcbrcm%r Peinié 89 nfiads of Whatls refgrrad toaasta fbUpitation

strength bY]OX\ﬁé 9:'% Bftlcﬁroagrh/ébtrurﬂ in ﬁfﬁéia?&&éé If% e%JAlr@é %Ohﬁ’gﬁéﬁm ng

at the sa

her e et or KaEbar VAR, Sargeor: desirsleAnweadansn. ey
course bf ISHr/alagYyeiaheiey 20@fi)ch t he poI yneri zation nixture was
heated to 85C and stirred at that tenperature for 25 40m nutes. After .

hyar ogen’ pdt 81 gUtat it AL BRGRA SncF iy oB0M i @?ﬁfws glensef
sol ution of& BE?é’Pe(ﬁt‘P?e‘é:H@IB'r?RIEt‘W‘éené‘ﬂW Wﬁ??rd’f’f@c'b@'t'é pe grecipitation of
pol ymer i zathesyntheticwolnwasbLs bisompadiyatis®bEsfont tharhybaphilic Toesiwaét lerform a

2.9 g aqbh th 6ro%@%éﬁt5:%ﬂgtlhwm§bevﬁd iat8d P the p"‘f@érwdtlgﬁ iy =R priEE

% i A
soluti o 5?“%%%’%@4 AtaRs b S Do Walish ?*r?ﬂgrr%r)ipmef s iong Hiodioed
pol yner i zathteepreeipitationgaediyn, fal epbranes anst hallopdibenmentornesaig t hen

cool ed t o mbtainddegrpierattialie. This gave a pol yner sol ution having a
solids content of 32% by wei ght. The resul ting polyrrer had a K val ue

of 29. T sol |d con ent s term ned in

e | nedSamsuiESHeTE EdRBE oL LR er i PRt e B s B A AT E RS 1 o
const ant V\épgﬂvm?hOféh@FWBh@be@Bﬁl’ﬂ@tremif@ﬁ @lthehmmhr@mmerrface thavi ng an
i nternal dicassstitkingfeasiig, ax arasiel of whighnthaerob2keti icopolperidf the MUATON

Two separ atb%c&%? h'rrsS Irétrﬁ WARL B b e h &Y Eﬁerr‘nﬁn&ﬂ@% %Srﬁewgﬁﬁre]sgrface

figures repg r.t exa res

neasur enent” zrﬂﬁ %rgdr *'é?aFEfHP §%O{t$§§rcﬁ’é CH@?Y"BW ‘%fth? RgeRIanHNGErgsy
t he metdRod vétually kesherdser was nade generally at 25C using an

i nstrurrent from Schott, Mainz (capillary: mcro-Gstwald; type:

MO 1c) . t. r d wth
dei oni zed V\I-G.E'I[g g?lﬂ)g‘gﬁqjﬁ]gp ﬁﬂﬁgé }rég%ﬁ I? ?%tgétrh%ﬁge@ﬁ)er%%%geo t'ﬁlgr%éﬁrrad a
pol ynmer content of 1.0% by weight. Polynmer B 20A 2 | four-neck flask
equi pped wilt Aregarstion okthemolimers ef | ux condenser, and nitrogen inl et
was chasged at roomtenperature and under a nitrogen atnosphere with
200 g of I\l-%qwég,yrrol i done and 950 g of deionized water, and the pH
was adj ust 5 using 25% strength by wei ght aqueous ammoni a.
Subsequently the aqueous initial charge was heated to 75C. Wen a

t enper at ur éA 21 foroGeviafiaskeguippdd with Binghafstiere? 56U SehdeTsgt, anb yitvegieg irtlet

Z gldgé i :)n gfwa%, cﬁlargje%pétn i29(t8 28%d tr}zsbrlﬂlté &%rel{)ré) AR urlddr h%ﬂ%@ﬁ%ﬂ% e with
e, 8, e LAt 5 A b

4- [(benzoyl%ﬂﬁ‘@ﬂ&%’)‘ﬁ@f‘@oﬁw i‘r@)ﬂo a?c:r”ﬁ//ﬁ §¥r§n9t bistetght s@binn ofidet one was

met er ed i n [(entoyiplensky)canbexylbilitel soowats én ofettB0ethiirete®, addtieaadilgig t he
pol yner i zatrbearomﬁr.krar@waeﬁe&ea @J ’?5“\@1 Jrrnie? 'é'nrthg'éH a%og QTJ whe’q%at

m nut es, after i C SO

2,2 -azobi s ﬁ[@tt ﬁl\“ﬁﬁtr??%ﬁr ttrl}]Flrgﬁ'Ct@Bén'gHE?e‘ﬁa? s OnetQPeW‘rtrt? ié §rge°c% @
was | ef®® wid srendth Ry weishyaqigogp salufion pﬁerdrmnrﬁerrm andwithu®.Bleeef 2. 0
g of the i Spt%paanythbyswightiagueals s2)fion az odppe((B) ombidd. Babrnvgist tHd e)
were added dapheDfiRe 300 %’PQS%hﬁre ?ﬁth@er 8&55 %ﬁrgnrﬁt\r&ére Igef 75C
for a furt hc%rntrr?tg)ourqy mto%ﬁé pglymenza%on mrxtuPe o%gmﬁ'(e course & 35 minutes, after which
the polymerization mixture was heated to 85°C and stirred at that temperature for 25
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peroxide and 0.2 g of the 0.01% strength by weight aqueous solution of copper(H)
chloride were added in one go and the polymerization mixture was stirred at 85°C for

an hour. Thereafter, 2.9 g of the 30% strength by weight aqueous solution of hydrogen



35m xture WhsOWaAted to 90C and left at that tenperature for 2 hours.
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formc acid, stirred for 30 mnutes, thgn neutralized using the 25%
strength by wei ght agueous amoni a, and afterward the pol yner
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prepared in the sane way as for the preparation of polymer B, with

the 25di ff ey g hat no 4- Rbenzoyl phenoxy) car boxyl but yl acryl ate was
used. The resulting polynmer solution had a solids content of 19% by
wei ght. A K value of 93 was found. Il. Studies of the solubility of

t he po I29nrerA 21 fousnax flask egtippedwilh enehas stifremesdiup obydepsers ahd nitogsn wdate
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was heated to 75°C. When a temperature of 70°C was reached, 0.5 g of a 25%

25  strength by weight solution of 2,2’-azobis(2-methylbutyronitrile) in isocpropanol was
added in one go and, beginning simultaneously, a mixture of 43.6 g of
N-vinylpyrrolidone and 6.4 g of a 35% strength by weight solution of
4-[(benzoylphenoxy)carboxylbutyl acrylate in methyl ethyl ketone was metered in
continuously over the course of 30 minutes. Thereafter the polymerization mixture was

30  left with stirring at 75°C for 30 minutes, after which a further 0.5 g of the isopropanclic
solution of 2,2'-azobis(2-methylbutyronitrile) was added in one go, the mixture was left
with stirring at 75°C for a further 60 minutes, a further 2.0 g of the isopropanolic
solution of 2,2'-azobis(2-methylbutyronitrile) were added in one go, and the mixture
was left with stirring at 75°C for a further 30 minutes, and then the polymerization

35  mixture was heated to 90°C and left at that temperature for 2 hours. The resulting
copolymer solution was adjusted to a pH of 3 using formic acid, stirred for 30 minutes,
then neutralized using the 25% strength by weight aqueous ammonia, and afterward
the polymer solution obtained was stripped with steam until approximately 500 ml of
liquid had distilled from the polymerization vessel into the distillation recsiver.

40  Subsequently the resulting polymer solution was cooled to room temperature. The
polymer solution thus obtained had a solids content of 21% by weight. The K value was
found to be 93.
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obt ai neg are listed in the table below Condition of filmafter water
bath 10 P&lopmesr Ecomperative pxgjaelar!) 500 + Darocur 1173 +
benzophenone 20 F + Irgacur 500 F + Darocur 1173 F + Benzophenon
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undi ss@Pvedoliimas gptien had a solids content of 31% by weight. A K value of 31 was found.
Polymer F (comparative example 2)

Polymer F was prepared in the same way as for the preparation of polymer B, with the
25 difference that no 4-[(benzoylphenoxy)carboxylbutyl acrylate was used. The resulting
polymer solution had a solids content of 19% by weight. A K value of 93 was found.

. Studies of the solubility of the polymer films

30 All of the aforementioned polymer solutions were adjusted with deionized water to a
solids content of 15% by weight. Then portions of the polymer solutions of polymers E
and F were freeze-dried, subsequently taken up in isopropanol to form a 15% strength
by weight alcoholic solution, and admixed with 1% by weight in each case of the
following commercially available photoinitiators Irgacur® 500 and Darocur® 1173

35  (commercial products from Ciba Spezialitdtenchemie, Lampertheim) and also of
benzophenone, based in each case on the solids content of the polymer solutions;
these preparations were mixed homogeneously by stirring for 5 minutes. Thereafter the
polymer solutions of polymers A to F, and also the polymer solutions of polymers E and
F additized with the aforementioned photoinitiators, in two series, were applied with a

40  film thickness of 500 pm to grease-free glass plates measuring 8 x 30 cm, and the
coated glass plates thus obtained were dried in a controlled-ciimate chamber at 23°C
and 50% relative humidity for 24 hours. The polymer films obtained on the glass plates
had a film thickness of approximately 50 pm. After the drying process, a series of the
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Fromthe results it is clearly apparent that the copolyners of the
invention (polymers A 25to D), after irpgadiation with U light,
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of at |east oné e °ch Iy ansatura und of the general
formula (1) [rmnorrers A]l, of at |east one Nvinyllactamof the
general formula (VII) [rmr@mmiiti;mli]fﬂnaatﬂemﬁatartbétl&ast one further

et hyl enpcaldoymersat ur at ed gHeReaed [ MOpRERES C] which differs from

t he nononergs f mononmers A, B and
C summi ng tAo 100% by wei gh sSEEal monomer UK "iej% with

15R (C=0)- Blas formula (1)dissghede is a strendjsroiveblai n C1- C4 al kyl

radi cal, aranched, opti odi@ddl\bedsubstl t ut edndigsoedat al kyl radical,

an aryl ragjcal or t he rady 1, and is ,I;@sgowéidcal 20 where the
radi cal to R6 are I|ke or ferent fr ne anot her and are
hydrogéﬁ t}éﬂ aryl, OH, d%ﬁ%@?d 0C2H5, SH: ! s021-15, F, O, Br,
ON, CCO2H, aguc o Cozaﬁfgqolveglrs N( al kyﬂ)saoivemt al kyl) (aryl),
N(aryl)2, M -abkycudki73 dissolved dissolved

E + benzophenone  dissolved dissolved

F dissolved dissolved

20 F +irgacur 500 - dissolved dissolved
F + Darocur 1173 dissolved dissolved
F + Benzophenon dissolved dissolved

From the results it is clearly apparent that the copolymers of the invention (polymers A

25 1o D), after irradiation with UV light, formed water-insoluble, in some cases easily
swollen fiims, whereas the corresponding polymer films without UV irradiation
dissolved completely in water. In contrast, polyvinylpyrrolidones (polymers E and F),
which comprised no monomers of the general formula (1) in copolymerized form, or to
which UV photoinitiators had been admixed subsequently as separate components,

30  formed polymer films of only good water solubility even after corresponding UV
irradiation.



NH( al kyI)ZB\F §lR%%e A- is the ani on of an acid, and at |east one but
not nore than three of the radicals R2 to R6 is or are one of the
radicals 24 -0-C0-X-Z-CGC=CH2 IIformubs (I1),- or 00 y
-O-C—O-X—ZC%—”%:H H2 0 formula (Il1l), or ZT=Cl-12 CO0-X-Z-CC=CH2 111
Oy CO-X WTe-CcH2 0 fornul a (rv), or formula (V), or formula (V)

mwhich SYis & dixghentongpkh PRy RRSLA ghed i ene radica

5 0.01% to 20% by weight of at least one ethyienically unsaturated compound
of the general formula (l) [monomers A],
50% to 99.99% by weight  of at least one N-vinyllactam of the general formula
(VIl) [monomers B), and
0% to 49.99% by weight of at least one further ethylenically unsaturated
10 compound [monomers C] which differs from the
monomers A and monomers B, the total amounts of
monomers A, B and C summing to 100% by weight
(total monomer amount), with

15 R-(C=0)-R'  as formula (I}, where

R is a straight-chain C+-C4 alkyl radical, a branched, optionally substituted Ca
or C4 alkyi radical, an aryl radical or the radical R', and
R is the radical
- 20

where the radicals R2 fo R® are like or different from one another and are
hydrogen, alkyl, aryl, OH, OCHs, OC;Hs, SH, SCH3, SCaHs, F, CI, Br, CN, CO:H,
25 COqalkyl, CO-aryl, CFa, N(alkyl)z, N{atkyl)(aryl), N(aryl)z, N*(alkyl)sA,

N*H(alkyl)2A, where A" is the anion of an acid, and at least one but not more
than three of the radicals R? to R® is or are one of the radicals



with m= Ingfé,?’si n which R and R' are |ike or different from one
anot her 10and are hydrogen, alkyl, aryl, 0021-1, 0020H3 or 002C2H5, a
perfl uorinated al kyl ene radi cal (CF2) nmpawith m=1to 10, an

oxaal kyl ene radi cal of pe - -OC%CHZ%,b- a perfl uori nat ed
oxaal kyl ene radi cal _f"ot"ﬁ pe _(" AL to 5 and
p=1Ito5 or an optional perfl uor i poI yoxaa WPSAB Phdi cal

having 2 to 20 oxygen atons which 15are 10| ned to one another via at
| east one -CH2-, -CF2- or -CH2-CH(COH3)- group, or are an al kyl ene
radi cal of the type -(CH2).-0-00-0(CH2) b-, -(CH2)a-0O 00-NH (CH2) b-,
-(CH2).-NH00-0-(OH2) b-, -(CH2)a-00- (OH2)b- or -(CH2).-0-00-(CH2)b-
wth a=1to 10 and b =1 to 10, a PF 61535 25 phenyl ene radi cal

which is optionally su s_t t _d aI k C]—I, OCH3, 0C2H3, SH, SCHS,

SC21-13, d, F, N(alky )2 By 0-, m foamdladi), or

p- posi tion, or a cycl oal Iene radlcal haV|ng 5 to 10 carbon atons or
a (bis)nethyl enecycl oal kyl ene radi cal having 6 to 12 carbon atons, 5
Yi s hydrogen, alkyl or aryl, and Zis 0 or NY, or, if Ris

an aryl radical, one of the radicals R2 or R6 may be a sul fur atom
whi ch 10connects the aryl radical Rin O-position to RL, and with
(CPQd as fornmula (VI1), where CH2=CH- N-C=0 P and Q independently of
one another are hydregea—agdt@H.al kyl and d:is an igjegerpfyrgm?2 to
8. The copol ymer accordi nglto cl’ai m 1, conprising excl us&gly 0.1%to
5% by wei ght of nmononers A ¥nd 95%to 99. 9% by wei ght of nononers B.
The copol ynmer according to either of clains 1 and 2, conprising

N-vi nyl pyrrol i done and/or N-vinyl caprol actam as nononer B. The

copol yner accor di ng teCany—eX—elZarrB—+0o=CGH, conpr i fdri@il=d¥) mnoner A
a conpound i n which (|)| || |

Y
—-ﬁ—O—X-—-—Z—-—ﬁ:CI—f2 formula (V1)
O
in which
5 X is a divalent, optionally substituted alkylene radical ((CHa)w—, a radical
TR!
__,(lj_
RII

m

with m = 1 to 10, in which R' and R” are like or different from one another
10 and are hydrogen, alkyl, aryl, COzH, CO,CHs or CO,C2Hs, a perfluorinated
alkylene radical «{CF2)m— with m = 1 to 10, an oxaalkylene radical of the
type (CHz)—0—(CHa)y—, a perflucrinated oxaalkyiene radical of the type
{CF2)i—O—(CF2)p~withn =1 1to 5 and p = 1 to 5, or an optionally
perfluorinated polyoxaalkylene radical having 2 to 20 oxygen atoms which
15 are joined to one another via at least one -CHy—, ~CFo— or =CH-CH(CHa3)-
group, or are an alkylene radical of the type —~{(CH2)a—0-CO-~-O(CHg)p,
~(CHz)a=0~CO-NH—(CHz)s—, —(CHz2)e=NH-CO-O—~(CHa)s—, —(CHa2)e—CO-
{CHz)p— or «{CH2)s—O-CO~(CHz)p—witha =1 to 10 and b = 1 to 10, a



i s phenyl, Pﬁfﬁﬁg, R6, and R6are hydrogen, and R4is a group of the
formula (11) in which Xis (CH2)4, is hydrogen, and is O The

copol yner according to any of clains 1 4% 3, conprising as nononer A
a conmpound in which is an are hydra and
Rai o B oroup of | hENPRARE BUCEVRTER SARERE SRS GGG Sy OO @835
26 is O 6.The COdeG}ZITEISH..C%@HdISfEQHE d&lanyN(@fkyld er MEHL)Qbis By, o-, m- and/or
conpri sing as nonomEioshion, SCABRIMkyIH d;@é\r@k’mgm@hb%ﬂ%eaw&\so%

D gng Gﬁg;ﬂgf fz%gmeq&ﬂene%eaoﬁﬂy@nearq%gc%ggﬁﬁ@%g 13 QLB Brcfed) 1 "

process5for preparing a copol yner according to any of clalns 1to 6,
whi ch conpri se¥ sulig egtrogen, tlkel oremgnards A and B and al so optionally C
to free-radicaly poliypeyingati on. The process according to claim?7,
wherein the total anounts of nononers A B, and optionally C are
introduced in a solvent and a free-radical polynerization initiator
is metered i n @hdER ispd §iyeiedicat pom otbadadicaa K2 oTRE maydeat sufuc alos] whish
accordiipg to amgnedcteinaiang rdditd) FoinaspdsitopabiRlg material or dressing
for seed, a binder or coating material for pharmaceuticals, a
filmformer or thickener in cosnetics fornulations, an adhesive
conponent in ad€df'Ves or glue sticks, a coating material for paper,
gl ass fibers or nedical catheters a bi nder in the producti on of

pai nts and varni shes, or for tion in and pernmanent

hydr ophi i ci zati on of polymerﬁgﬁ:P rapes. A neggﬁﬂnqﬂaqvn}wngwand/or
nodi fyi ng a substrate, %h co §es i ntroduci ng a copol yner

sol ution onto a subst rate |nto a'su strate t hereafter renoving

t he sokgent under atnnspherlc pressure or under subatnospheric
pressure, the ¢o Qr%&i”efndﬁgéﬁ’ﬂe’ﬁﬂi bf‘or&e*%o‘ir?#rﬁgh%m{;éﬂ §nc?<§]r0%ﬁigﬁg and

thereafter irradrati co mer ht .
dd is an integer from 210 8 poly '9

2. The copolymer according to claim 1, comprising exclusively

20
.1% to 5% by weight of monomers A and
95% to 99.9% by weight of monomers B.
3. The copolymer according to either of claims 1 and 2, comprising
25 N-vinyipyrrolidone and/or N-vinylcaprolactam as monomer B.
4, The copolymer according to any of claims 1 to 3, comprising as monomer A a
compound in which
R is phenyl,
30 RZ, R3, R5, and Ré are hydrogen, and
R4 is a group of the formula (i} in which
X is (CHa2)a,
Y is hydrogen, and
Z is O.
35
5. The copolymer according to any of claims 1 to 3, comprising as monomer A a
compound in which
R is phenyl,
R?, R3, RS and R are hydrogen, and
40 R4 is a group of the formula (IV) in which

Y is hydrogen and
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Z is O.

The copolymer according to any of claims 1 to 3, comprising as monomer A a
compound in which

R is p-chlorophenyl,

R?, R3 R5 and R® are hydrogen, and

R4 is a group of the formula (V) in which
X is (CHa)z,

Y is hydrogen, and

Z is O.

A process for preparing a copolymer according to any of claims 1 to 8, which

comprises subjecting the monomers A and B and also optionally C to free-radical
polymerization.

The process according to claim 7, wherein the total amounts of monomers A, B,
and optionally C are infroduced in a solvent and a free-radical polymerization
initiator is metered in under polymerization conditions.

The use of a copolymer according to any of claims 1 to 6 as a coating material or
dressing for seed, a binder or coating material for pharmaceuticals, a film-former
or thickener in cosmetics formulations, an adhesive component in adhesives or
glue sticks, a coating material for paper, glass fibers or medical catheters, a
binder in the production of paints and varnishes, or for pore formation in and
permanent hydrophilicization of polymer membranes.

A method of coating and/or modifying a substrate, which comprises introducing a
copolymer solution onto a substrate or into a substrate, thereafter removing the
solvent under atmospheric pressure or under subatmospheric pressure, the
copolymer filming in the course of this procedure, and thereafter irradiating the
resulting copolymer film with UV light.



