Pol ymeri c Bi ocide The present invention relates to novel polyners that g
contain algicidal groups and to conpositions containing said polyners. The
invention further relates to a process for the prepar tlgm lrgse noyvel ]
conmpounds and to the-use thereof as al gicides. The pf nC|pI attachlng

bi oci dal group to a polyner is known. Thus, for exanple, US patent 4
specification 3,167,473 dﬁgpribes polynmers in which organotin groups in *°
esterified formare attached to a polyner. In J. Coatings Techn., 48, 31
(1976), Pittman et al. describe a nonoam no-s-triazine which, coupled

t hrough an am de group, has been .incorporated into a polyacryl ate.

Specific 2,6-diamno-s-triazines as particularly effective sea water

al gi ci des are known from EP patent 3749. It would be desirable to attach

t hese conpounds also to a polyner in order to inprove their conpatibility
with other substrate conponents and, in particular, to dimnish their
tendency to recrystalllse I n paint fornulatlons As two am.no groups are

pr esenfolymerrhe Bioeide i ngredient mol ecul e, crosslinking nust be expected to
occur when incorporating these conpounds into a polyner that contains

car box groups, .and that consequently conpatibility with other -pai nt
corrponéh? sP"GPe‘!%énV\m'é-PnsfﬁltiﬁP?l‘twﬂe‘felt pelymaset FatalePa®ainpol yner will be

reducedlgﬂ;aaptma QndbES ReoRPbsit i0hH Wdnt@inilnRCs £ida b MateldsdZiHues to the
pol ymer, woul.d cf 5 ernore result in the Jiberation of the biocidal triazine

by hyd?'B‘f‘ﬁ“&“ SR 50 HirFac Y °5e5 g PFRRATAGLR i9F Ei%ari son with
t he atteodimreodparhdacindyeo rheupse [theseotlas atmn@dgs.oups and that therefore
the effective concentration of free biocidal diam notriazine wll

cngequently fall. -2- (
7 The prznczple of attaching a biocidal group to a polymer 13 known. '

Thus, for example, US patent spec;fxca:xon 3,167,473 describes
polymers in which organotin groups in esterified form are attached
to a polymer. S '

In J. Coatings Techn., 48, 31 (1976), Pittman et al. describe a
monoamino-g-triazine which, coupled through an amide group, has been
.incorporated into a polyacrylate.

Specific 2,6~diamino-s~-triazines as particularly effective ‘sea water
_algzczdes are know from EP patent 3749. It would be desirable to
attach these compounds also to a polymer ian order to improve their

compatibility with other substrate components and, in particular, to

&

diminish. their tendency to recrystallise in paint formulations. As
two amino groups are present in the active ingredient molecule,’
crosslinking must be expected to occur when incorporating these
compounds into a polymer that contains carboxyl groups; and that
consequently compatibility with other paint components or the

. water-solubility of the.fnnctionalised polymer will be reduced.
Attachment of both amino groups of the diaminotriazines to the
polymer would furthermore result in the liberation of the biocidal
triazine by hydrolytic cleavage of the amide bound being retarded in
comparison with the attachment of active groups by single amino
groups, and that therefore the effective coucentration of free

biocidal diaminotriazine will consequently fall.



SJ'rpri singly, it has now been found that specific diam no-s-tria- zines
which carry at |east one volum nous.group at an am no nitrogen atom can
at;st ached to: a carboxylic acid or to a reactive deriva- tive thereof only
wi th_one’ ami no group, wher eby no crosslinking occurs in the functionalis
polkynmer. It is also surprising that, even at hi.gh triazine concentrations,
t he ‘bod conpatability of the fun@ i-onal | sed pol yner with other paint
conponents is retained. It is thereby possible to use high concentrations
of active ingredient. The present invention relates to organic polyners
having a nol ecul ar weight from1,000 to 150,000 and cont ai ning the -
structural unit r r err wherein R
i s hydrogen, stf)‘fs"'t‘gfﬁgégewo?‘t &Qd‘%n Q&u&f‘ﬂh#’ IrlIE en or %P ﬁ tréﬁd
[err] addition&tlep FRiRee#RAY B l[eéPF]°ﬁEsV?’éﬂl]l°%1GfWP R8 #n amino nitrogen

1 3 is nethydm cadildaeV\bﬁfﬁth Ro adéizbboyuale! ¥eids o?'eEJ‘)él réJc:%e Hidifh- are
hydrogen; n is 0.or

h E %err+uare hydr ogen, ; I s straight
chain [err] or f’é * F e"i’é’ B r§0189 |&ROUP A §"’°‘§R“° Q‘@’l’cﬂkmﬂ in
V\ﬂl chI [err] I i sI deurp twcthegmnpt{.manioéd(yblyn{ee;rhalxbemwo, s.hq;,rs_},,_ Igugyl
pheny cycl oa : Ut e Qneé, or _two
groups or is [err Ll%m‘la%&ér r%ﬁéég)n rﬁémns F%%%t"%%‘}“B?Y‘dﬁYf Pgrc@ﬁt
menbers sel ect eﬁmrcﬁemalesed -Pslmmwf.@r IOFthd'av-st coBpdrEne s (s detained. It
substituted by gs thereby BYSHIBAY!eodbseM & Lring
het ero at ons' nust bg e's"h(‘a]pgr atled by at éﬂ%eﬁ%%&%ﬁ %{%&56{% L?’h% .
copolyners thereof with at | east one Corrpound whi ch contains a

pol yneri sabl e dMebjpeedamedinvede bod halactdsecmrganicarpbpydafn.txth%ise@Qa?muﬂfz

COQE?”’ ~ weight from 1,000 to 150,000 and containing the structural unit of
)} the formula I and/or of the formula II
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wherein Rl is hydrogen. R? is hydrogen or --COOR7 and R; is hydrogen
or methyl, and Rl additionally is methyl if R is -COOR7 and if R3

" is methyl, and wherezn Rz additionally is methyl if R; and R3 are
hydrogen; n is O or, if Rl. R? and R3 are hydrogen, is 1 ; Ré is

straight chain c2 Csalkyl or C3 6cycloa1ky1 R§ is branched C,-C_.~

37
alkyl; A is -SR6, -OR6 or =Cl, in wvhich R6 1s cl-csalkyl R is
h -
. ydrogen, C1 2oalkyl C2 1zalkenyl c2 lzalkynyl, phenyl, C5 C12

cycloalkyl c7-claara1ky1 07 14al.katyl Cz 2oalkyl which is
substituted by one or two hydroxyl groups or is C3 alkyl which is
interrupted by 1 to 5 identical or different members selec:ed from

=0=, =S~ and -N(CH3)q. and is unsubstituted or substituted by a



be up to 0.5:99.5. R as straight chain [err] may be ethyl, n-propyl, _
utyI n-pentyl or n-hexyl, with ethyl being-preferred. R as C3- LchcIo- 7
. alkyl may be cycl opropyl, cyclobutyl cyclopentyl or cyclohexyl,. with-
. cycl opropyl being especrally preferred R as branched C3- C6a|ky| may be 3\J
| sopropyl, sec-butyl, terg-putyl, 1,2-dinethylpropyl, 1, 3- drnethylpropyl
2, 3-di met hyl propyl., tert- pentyl, sec- hexyl or tert-hexyl | sopropyl,
tert- butyl or 1,2-di- methylpropyl is preferred, with tert-butyl being
especi &b&b’oﬁle%ﬂnfp‘?%t{heiﬁé pa'Sv{fd' that %ngei'él')ﬁk-ﬁu?t EXLerona &?soyl or

I sopropyl elng preferred. Ais

[err] g‘; de separatedy gt leapt fEengetiviees rSé’G“P{ oFr the sopelymers| ar | y

pr er;] elrrt:l!xel:,»edfutu.ttlhe:rrnresist:pmﬁsc ebﬁﬁﬂxlnaeetrﬂdigcm&ahei r,ﬂbpofy.,{eeaglb@; [elrr] may be
nmet hy pr.o. sec- but tert-buty

n- pent? ﬂyLbn‘P Q{l&plehﬁ a’lg P%é 51’%& %Iﬁﬁﬁ?ﬂp"ﬂeﬂérﬂ' FomReRSCt v,

2- et hyrznexy:rf clna mula &- etet/yr of] the 3fadmubd rIZnee thlebedmphomer

@5 of the fornula | and/or of the fornula Il to the comononer conponent

1 1, 3, 3015 y{,p ko dlsygelecyl, n-dodecyl,
, 1,3,3, hexarret h%eﬁy n- ?ﬁtradecyl n- hexadecyl n- oct adecyl or
n ei cosyl . The preferred meanr ng is. methyl 7. R as [err] may be vinyl,

allyl,r Lﬁs Stemch: aﬁih- xlkylhﬁxyﬁreeev 1 Oﬁlpr%ﬁi‘ 'n-bd 9-enyl or
dodec- || - en Gy

& {5 n,% q ‘gl S gre erre err %g‘\'ﬁ rray be et hynyl,
pr opar ay? 0‘:3ny W ' hERE PetRg -P7e gcltFrl"Uodec | -ynyI
wi t h peiigdr gay H@eny@ﬂq@reﬁyﬂ}reyblobucyl. cyclopentyl or cyclohexyl.

with cyeclopropyl be:ng especzally preferred. .
</
Rs as branched 03-c631ky1 may bé'isoptdpyl, sec-butyl, tert-butyl, |
1,2-dimethylpropyl, 1 +3-dimethylpropyl, 2,3-dimethylpropyl, tert-
.pentyl. sec~hexyl or te:ﬁ-hexyl. Isoptopyl.'tert-butyl or 1,2-di-
methylpropyl is pteferred. wzth tert-butyl bezng especially
prefetred. '

6 .
R™ as c1 csalkyl is methyl, ethyl, n=-propyl or isopropyl, with

' methyl being preferred. A is —SR§. —OR§ or -Cl, with -SR6 or =Cl

~being preferred; -SR§ is particularly preferred, but the most
preferred meaning is -S¢B3.

R7 as cl-Czoalkyl may be methyl, ethyl, n-propyl, isoprbpyl; | o

n-bu:yl. sec-butyl, tert-butyl, n-pentyl, isopentyl, n-hexyl,

1, l-dxmechylbutyl, ‘n~heptyl, n-octyl, z-ethylhexyl. n=-aonyl,

n-decyl, 1_1 3,3-tetramethylbutyl, 1,1,3, 3-tetramethylhexyl,

n-undecyl, n-dodecyl, 1.1,3.3,5,5-hexémethy1hex§1, n-tetradeéyl.

n-hexadecyl, n-octadecyl or n-eicosyl. The preferred meaning is-

methyl.

R7 as c2 Clzalkenyl may be vinyl, allyl, but—3-eny1, pent-4~enyl,

hex-5~enyl, oct-7-enyl, dec~9-enyl or dodec-ll-eayl. Vinyl or allyl

is preferred. R7 as cz clzalkynyl mey be e:hyny1. propargy1.

but=3-ynyl, hex-5-ynyl, oct-7-ynyl, dec-9-ynyl or dodec~ll-ynyl,

with propargyl being .preferred.



V -4- 7 R as C5-Cl2cycloal kyl may be cycl opentyl, cyclohexyl, cyclohept " -
cycl ooctyl, cyclononyl, cyclodecyl,.- cycl oundecyl or cyclododecyl [err] -
ﬁ?eferred ‘and cyclohexyl nost preferred. [err] as [err] aral kyl ma :
benzyl ‘phenylethyl, [err],[err]-dinethyl- benzyl, phenyl butyl,

ph&n I:[err] c-dinethylpropyl, phenyl hexyl or phenyl-a,[err]-dinethyl butyl,
ph | octyl, or phenyl-[err],[ewr}-dinmethyl hexyl, with benzyl being
preferred. 7 [err] as [err]nmay be o-, a- or p-colyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4-, 3,5- or 3,6-dinethylphenyl, o-, m or p-ethyl phenyl, o-, m Qr
p- propyl phenyl, o-, m. or p-isopropyl phenyl, o-, m or p-butyl phenyl,

u- or p sec bu I ert phen

26 DU Lk, e biaRiady bEideiioer =erfy?“ﬁ%=gay|f-‘y'=§°h°oﬁ=y?m or
p- hexyl phenyl @rycbooctarlorcyplmptnyllpmlcybded?defcmcde@hdmahmggyeluodoéecylm or.

p-tolyl. R7 .as d egr & b Xyl groups
may be 2- hydrox%et%%ﬁcqazmﬁ;\ggo%ﬁ%&u &{g %%tr%gg lu'}?gé P%eEé( rgxyhexyl

2- hydr oxyoctyl, _2- hydroxydecyl, 2-hydroxydodecyl, 2- hydroxytetradec- yI
2- hydr oxyhexadadyks &-by, dr QIYDGLIGEE be, betrzhY  phENFIatasy) Ri-dimethyl-

I2 3- dlzhﬁd(rjoxyplrog%/%Iu ?I?Z abggyelngrat% ‘f‘§14al"‘fxﬁ§}{\,\frh:§;h ﬁiﬁ 1stltut ed by
or ydr oxy p
2- hydr oxypr opy Ipheny a3 a-ct ing thiylbupy b phenyRoatsy] ,cnt | pliehyl-aMel-cinemhylhexyl '

interrupted by d from-0-, -S- or [err] and is
unsubsti tuted Sécéﬁﬁg?gf gg&ﬁégggﬁ%'Foxyl group may be 3-oxabutyl,
3, 6-di oxaheptyl, 3,6,9-trioxa- decyl;- 3,6,9, 12-tetraoxatridecyl,

3,6, 9,12, 15- per aax@eaaiqﬁxm 3.%% 82, b5 d8-hespaanongdecsd, 2,5-,

5- hydroxy 3- oxap ntyI drox dloxaoctyl :

11k dr oxy- 3, 5 2087+ |3G§aur?d§'c'>ﬂ" 1§r“r¥9‘a heayl, 6-, m~ or p-ethylphenyl, o-,
m=~ or p-propylphenyl. o-, m= or p-1sopropy1pheny1. o=, m— Or
p~butylphenyl, o=, m= or p-sec~butylphenyl, o~, m~ or p-tert-butyl-
phenyl, 2,3-, 2,4~, 2,5-, 2,6~, 3,4~, 3,5~ or 3,6-dibutylphenyl or
~-di-tert-butylphenyl, or o-, m~ or péhexylphenil or o=, m=or
p-octylphenyl. Preferred meanings Qre o=, m~ or p-tolyl.

R7 as cz-czoalkyl which is substituted by 1 or 2 hydroxyl groups may
be 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl, 2-hydroxyhexyl,
2-hydroxyoctyl, 2-hydroxydecyl, 2-hydroxydodécyl, 2-hydroxytetradec-
yi, Z-hydtoxshexadecyl Z-hydtoxyoc:adecyl. 2-hydroxyeicosyl or
2,3=dihydroxypropyl. R is preferably. 02 014a1k71 which is sub-
stituted by 1 or 2 hydroxyl groups and is most preferably z-hydroxy—
ethyl, Z-hydroxypropyl or 2,3-dihydroxypropyl.

R7 as 63 Czoalkyl which is interrupted by 1 to 5 members selected
from -0-, =§- or -N(CH3)- an4_is unsubstituted or substituted by a
hydroxyl group may be 3-oxabutyl, 3,6-dioxaheptyl, 3,6,9-trioxa-
decyl, 3,6,9,12-tetraoxatridecyl, 3,6,9,12,15-pentaoxahexadecyl,
3,6,9,12,15,18-hexaoxanonadecyl; S-hydroxy-3;oxapenty1, 8-hydroxy-
3,6-dioxaoctyl, 11-hydroxy-3.6.9-tr{oxaundecy1, l4~hydroxy=-
.3,6.9.lz-tetraoia:etradeﬁyl. 3-thiabutyl, 5-hydroxy-3~azamethyl- -
pentyl, 5-hydroxy-3—-azaethylpentyl, 3-azametﬂ;lé6-oxahep:jl or
3-azamethylbutyl. '



hydroxy- 3-azaet hyl pentyl, 3-azanethyl -6-oxaheptyl or 3-azamethyl butyl.
e.preferred significance of [err] is [err] which is interrupted by - 0-
and is unsubstituted or substituted by a hydroxyl group.
~ 5-Hydroxy- 3-oxapentyl or 3-oxabutyl is particularly preferred. Preferred«
organi c polyners or copelyrers are those with a nol ecular weight froml1, 005
to 150,000 and containing the structural unit of the formula | or that of

@ﬁ, 9,12-t etraoxat etradecyl, 3-thiabutyl, 5-hydroxy-3-azamethyl- pentyl,

the formula Il, nost preferably he structural unit of the fornula I.

| nt er eThe rygeﬁett;edesrgmfecaicsoot Whi-C alasl daﬁehri:sedneé&@;ed:ont ain the
struct aj u f gm rel en, R2 is

-hydr oge %gfrﬁgx ‘*J&%féeﬁ‘{wkaa% rog gﬁk%ﬁn y L *"'ﬂ*é’éﬁhg{' gen, is also

met hyl 5‘*?7#8*!"3‘A"4$“$R6’f Mwuéyblléppmubﬂrm hpate feREed.s tert - butyl or
1, 2-di net hyl propyl wth the proviso that R is onIy ethyl if [err] is _
1, 2-di pet hyl prop and is only cycloprop S tert butyl; and
wher ei fF e\{'Fg‘{ §§¥ﬂ‘e’ﬁ H8MBV%' °PP%¥@FF%CF‘W0¥{BWI YhEh @ melecule®e” cont ai ni ng
t he st wetghar ﬁwmwooototm bwmuhacanniﬂr?th@fs:&h&&ﬂnn&Hﬁ b$ -rlr-hef WDStl
prefer d tai the str nit of the formula

or t EBM e forrru cpgh?/\hgfg'l'g Fgr r"}“énﬁ"{ 8F$‘igafg hydrogen and nis
O; or msrmal[ gnig ofanue [fermila Ji clntpdestjog poigmérs are &lso
2n 'Stﬂoseoﬁmerﬂ QeLQ{{lJed Me. c Q& yﬁreogéﬂnceggﬁjmi JPEEQ%

MDNQat ese

wherein [err] af e hydrogen a err] 1s -

pr ef er FUEIAg| E/-m‘!PS“"BaFt ii8y H‘T"}ebr &els étrdﬁessmerscﬁrbexyh Jri# those in

whi ch riﬁrrrokéﬂruidL eif R%aie ﬁbuekmenzarad?@ ureigm Y whﬁr &i fs [-88®] and are
ro an err S ne [ e err ar.e cont ai ning the ;
s%/ru ctgﬁm as &x 1t°’5 p*lhgr e:h%ll ﬁg ert- 2 z—gm}/engyfprop { g —/
: with the proviso that R is only ethyl if R™ is 1,2-dimethylpropyl,

and R‘ is only cyclopropyl if R: is tert-bu:y1° and wherein R§ is as

defined above.

Preferred homopolymers are those containing the structural unit of
the formula I or that of the formula II.

The most preferred polymers are those containing the structural unit

of the formula I or that of the formula II, wherein RI, Rz and-ns

are hydrogen and n is O; or wherein Rl. Rz and R3-are hydrogen and

n is 1; or vherein Rl and R3 are hydrogen and Rz is methyl; or

wherein Rl and R3 are hydrogen and Rz is -COOH.

Among these preferred polymers. particularly preferred poiymers are -
_in turn those in which Rl,,Rz and R3 are hydfogen and a is 0, or

wherein RI and R; are hydrogen and Rz is methyl.

Also preferred are polymers containing the structural umit of the

formula I or that of -the formula II, wherein Rﬁ is ethyl and'Rs is

tert-butyl; or wherein R4 is ethyl and R? is isopropyl; or wherein
4 . . '

R* is ethyl and R is 1,2-dimethylpropyl; or wherein g4 is cyclo=

propyl and R§ is isopropyl; or wherein Rﬁ'is cyclopropyl and n? is

;er;-but&l. Among this group of coﬁpounds. those polymers are



formula | or that: of-the fornula Il, wherein [err] is ethyl and [err] is
tert-butyl; or wherein [err] is ethyl and [err] is isopropyl; or wherei
is ethyl and [err] is |,2-dimethylpropyl; or wherein R4 is cyclo- propy
and R5.i's isopropyl;-or wherein R is cyclopropyl and a5 is tert-butyl.
Anpng this group of conpourids, those polyners are, -6- particularly
preterred wherein Ris cyclopropyg and [err] is tert- butyl, or wherein
[err] is ethyl and [err] is 1,2-dimethylpropyl. Further preferred
polymers are those having a nol ecul ar wei ght. of 1,000 to 50,5000 and _
15 0 and [orthn | o v gem iR 1o by 0Ge o o bEa o ehereinon i
nis an odR: . ;
0 and [err] i sli’k%if’o@@%‘g‘(ﬁ’gh%t%yf’, %Fy%/\/rf@?gﬁ 1%51%"1%%?%‘"%5%’, *Ais [err]
~and [err] is nethyl; or-wherein R is cyclo- propyl, Ais -SR6 and R6-is
methyl. R is ' ¢ , Belaxrs ol f ' ' | or
tert-}/butyl : Thg{x otﬁrrerotg +yfr?§)r"§d 3’8{'%& ?iﬁ%\gng %}%ﬁ‘ﬁ‘f‘%@?ﬁﬁ% %‘%Fa%g%gg%/i ng
green and browd 8PQ&e 2F. 080 AnEOnGainiag the chHEFURAd wHitenf Fbsafeaydaus to
modi fy these hqaePiny Hefs obynd RPOL o/ Wpaiduah| OtF Whkydebgdi 88! ca2BBxFOTBRUN
whi ch contai ns gne or npr % Bey | §a | e doubl e bonds. The comgnoners are
preferably al k¥PEEHER0Y® § g cHt B3RTEeB T meERY L anmereit B et
propyl ene, but terefatybet is el anid Rexid mettgyl;osr wheyéinhRT i ideayc Joar
eXATPL e VEOY! BEUBH, 08 LB Gl g€ gty 1Y) Dromide, or vinylTdene
[err],B—unsaturgted aci ds, for exanpl-e acrylgnitrile or nethacrylonitrile,
or [err],[err n ' h Sk} : o eV €S
t heLeof], 1Lor ]egang‘tepgggérﬁdilgqgg?o, mya%hg‘grayllii cﬁagti[ecf,@%%teg%%%gg?ar mal ei ¢

ache, met hacr yF&FEPu8B 1y net hacryl at e,

The homopolymers defined above are good biocides for combating greem
and brown algae or diatoms. It is nevértkeless often advantageous to
modify these homopolymers by copolymerisation with at least one
compound which contains ome or more polymerisable double bonds.

The comonomers are preferably alk-l-enes of 2 to 6 carbon atoms, for
example ethylene, propylene, but-l-ene, pent-~l-ene or hex-l-ene, or
vinyl halides, for example vinyl fluoride, vinyl chloride or vinyl
bromide, or vinylidene halides, for exaﬁple vinylidene chloride, or
nitriles of a.B-unsa:uratéd acids, for exémple acrylonitrile or
methacrylonitrile, or.a.ﬁ-unsatura:ed acids and the esters or
halogen dgrivatives thereof, for example acrylic.acid.'methacrylic
acid, crotonic acid, maleic acid, methacrylate, methyl methacrylate,
ethyl methacrylate, ethyl acrylate, propyl acrylate, butyl acrylate,
octyl acrjlate, 2-ethylhexyl acrylate, isopropyl methacrylate,
dimethylaminoethyl methacrylate, diethylaminoethyl acrylate,
glycidyl methacrylate, glycidyl acrylate or chloromethyl methacryl-
ate; a,f-unsaturated carboxamides and de:@vaﬁives thereof, for
example acrylamide or methacrylamide, which derivative may contain
sulfonic scid groups which, in turn, are in the form of sodium,
potassium, copper or zinc salts; or are aromatic vinyi compounds
for example styrene, methyl styrene, vinyl toluene or a-chlorostyr-

éne: or are vinyl ketones, for example methyl vinyl ketone, or vinyl



ethyl methacrylate, ethyl acrylate, propyl acrylate, butyl acrylate, octyl
ryl ate, 2-ethyl hexyl acrylate, isopropyl-nmethacryl ate, dinmethylam noethyl
thacryl ate, diethylam noethyl acrylate, glycidyl methacrylate, giycidyl

acryl ate or chloronethyl nethacryl- ate; a,[err]-unsaturated car boxam des

and derivatives thereof, for exanple acryl am de or- nmet hacryl am de, whi ch.

derivative may contain sul fonic acid groups which, in turn, are in the f of"m

of sodium potassium copper or zinc salts; or are aromat i ¢ Vi nyl

conpounds, for exanple styrene, nethyl styrene, vinyl toluene or

[err]- Qﬂe‘?'&osfo\i-r axfiple f’i’ny@ri‘eec\éh@)”sa'i@tﬂ%i,eJt‘.Q'i‘sQi(ﬁB'E't?seﬁelﬁ'w vinyl
ket one, of Vi ny -7- este exarrp vinyl acetate, sajd vinyl

ester sP‘ﬁ'éliﬁ@lﬁ}'séﬂ' |'ﬂ°p&ﬁﬂ‘€ﬁ$’eﬂ“ PSrP"clﬁé oAbels; ot aFe BeterAcSitohol s or are
het er owg:u eouyonyelis ca&ﬁmxadﬁle fvﬁhyEane\(l ﬂydylpwtﬂlmwanevgayL pyrrolidone
or c zol e . Vi e rs._or unsatur.ated phos-
phonatli“){“gil éﬁ%d '1"or':th " ?%‘l‘ee}nse% |‘§n086F‘é‘ﬁ% S PRI or opr ene.
Partlcpﬁqnahysq)pefiqusd cinnoﬂx#nnis butadiene;| isoprend a chivdepcend. c acid or
derivatives of acrylic acid or of methacrylic acid. Al so preferred are
mal ei ¢ acid and the derivatives thereof. Mst preferred.are_conmonomers

whi ch Barzipylardpherefersed sameaemess 458 serwlde:asidi 0¥ ReRYERTIIAL| i ¢ groups.

Thesle mraoap[]@a-wmﬁeof Qk <] \ah.-ndNt ﬂ-l_ngnw;ﬁm@r&mlz mgr oxyet hlyl -
acryl ate ro acryl am de, .acryl am de,
vinyl PRREAETE t“ﬁ%r‘X@F ?\; 51’;;‘!; T%Cﬁyﬁa%f%TWFf ﬁ The preferred conononer
i's vinyl acetate whi ch can be converted into ponV|nyI al cohol by a sub-

COUCTodl BEQIOLRLE dHeCPondohally UBEIF aBS oS AUE L IEATIARTEL S |5 e ve

frome nically unsaturated organotin “conpounds of orrrula 1] [er( J
converted into hydrophilic groups. These monomers comprxse fbr

example vinyl pyrrolxdone. 2-hydroxyethyl acrylate, 2~hydroxyethyl
methacrylate, N,N-dimethylacrylamide, acrylamide, vinyl methyl ether
.or vinyl (2-hydroxyethyl) ether. The preferred comonomer ie'vinYI.
acetate, which can be converted into polyvinyl alcohol by a sub-
‘'sequent hydrolysis step.

& further class of preferred comoncmers is derived from

ethylenically unsaturated organotin compounds of the fofmuia III

8 9 10

R™CH=CR"-C00SnR 3 (I11)
. 8 ; - 9 . . 8 .
wherein R~ is hydrogen or carboxyl, R” is hydrogen or, if R is
hydrogen, is also methyl, and Rlo is 03-csalky1 or phenyl or J

substituted phenyl.

Further preferred comonomers are those derived from tri-organotin
vxnyl benzoates, in which the trzorganotzn radical is deszgna:ed by

-SnR1°3

Rlo as C3-06a1231 may be n=-propyl, n-butyl, n—-pentyl or n-hexyl. Rlo

as substituted phenyl may be tolyl or ethylphenyl, as well as
p-chlorophenyl or p-bromophenyl. Most preferably RO is n-butyl or

phenyl.



wher ei n [err] is-hydrogen or carboxyl, [err] is hydrogen or, if [err] is
hydrogen, is also nethyl, and R is [err] or phenyl or substituted phen by
Fur t her preferred conmononers are those derived fromtri-organotin vinyl @ "
benzoat €s, in which the triorganotin radical is designated by -SnR 03.

%J as [err] al yl may be n-propyl, n-butyl, n-pentyl or n-hexyl. [err]-

ubstituted phenyl nmay be tolyd _or ethyl phenyl, as well as . '

p chl or ophenyl or p-bronmophenyl . st preferably R10 is n-butyl or phenyl.
As al ready nentioned, the copol yneri sabl e conponent can be entirely absent

or it may anougk: 41%9 ﬁeaaion%dpfchreheomwmrm@r&eﬁy&%& &dn bETHRMREYIT S -
which contain up fo % of the com)norre% aée preferred. The
h

honopol ymers of ?ﬁi‘ﬁo?flrfér Q“’bfmf’m"s tP et PN &hg PRYBEE é’PPV\H“'@ﬁ? i
nore than 1, 00@erpdiymess whidie contsinubpmrcones gioll Faf bite tpméwomks0a:R00,
preferably up hg 20:990. ‘A mol ecul ar wei ght of 1,000 to 10,000 is
preferred, with one of 1,000 to 5,000 being nost preferred. The nononers
which are suitable starting naterials for the poly- nmerisation conformto

the general fomltﬁﬂowﬁﬂgs ¥rAcopo 1 ers of this invention havé'd fb{dcufherein
[err], A and n are_as defined hereln efore The starting materials_of the

formul ae |V anHeighs of rﬂ%’él‘héﬁdl1q0Qevﬁ%‘€VE’6n§f‘Pt“lﬁlé°‘élr1"oBf’e&PF ¢An bR
present inventtérsol,0ofddeéfsrablp dphes 500000 Wymdlectl s twengwmtelr.loabs for

and/or that of TG P@?%%Péﬁ%é‘e%g?ﬁe%éﬁéﬁéﬂ Be 482,80 betfe FlL "

, preferred.

| N\ The monomers which are suitable starting materials for the poly-

merisation conform to the general formulae IV and V

A A
I l
® . L ]
7\ 7\
N N N N
. L o
R e  e=i{H-R R <-HN=¢  e=—{=R _
A V4 C(w, N/ v,
T=0 N _ N ?:0 _ o
(vl:nz)n ) _ | (T_Hz)u
CR;R2=CR; - CRIR2=CR?

wherein Rl.'Rz. R3. R&. Rs. A and n are as defined hereinbefore.
The starting materials of the formulae IV and V are novel and

likewise constitute an object of the present invention.

' In addition to their utility as starting materials for the biocidal
polymers containing the structural unit of the formula I and/or |
that of the formula II, the monomers themselves are biocides.



- -9-_ The preparation of the carboxam des of the formulae IV and V is
fRected in .a manner known per se by reacting 2, 6-di am no-4-al kyl -
=s-tri azines of the formula VI with acrylic acid, nmethacrylic acid,  j
nhleic acid, fumaric acid, crotonic acid, citraconic acid, dinethylmlenic
acid, vinylacetic acid or reactive derivatives thereof, for exanple estersg
chlorides or anhydrides. gpreferably with the carboxylic acid chlorides. T
reaction is preferably carried out-in an inert organic solvent. It is’
preferred to use | nole of [err],[err]-unsaturated carboxylic acid or

deri varhe @repsrat@bn RF chd|carbéxmeded wided fhbmullaer tlaadW .45 | T an acid

halide s used, the process is carrjed out, in_the, presence of a base, for
ol SEEEAT (i, 6/ BpePer Keinam LER, ST FPACLingn g Sri Hiinob-alkyl- |

di i soptiwiprsettidzinesnof the\fdrmilayVhnilthnecoyl ipyacid| nethaéryliet he p[) esence
of an anhyd a | elBh 3 r,bo . kal i.ne. ear.t h net'al carbonate,
or of an al ﬁ%cn{'&%'.gl car Eo%cgtdé %&Engés é’?f_]ngrga °élr"r=]ac§'§'of an al kal i
met al himechyinadonig |aghd noiaxtadecietadidaoh renctive dérivacivdad anhydride is
used i fdrR8E, Hor! Beamipte lestBES] iciiPor {da8 ot RANPESA R prRBeinipensed with. It
is partjcularl referred to use sodi um hydri de. The organi ¢ sol vents used
in'the“h%‘o\sgedéé?’f’ﬂéﬂ?ﬁ’&c&%‘“\}ﬁﬁants must be inert to the reactants.
Exanpl es of suitable solvents are aliphatic hydrocarbons such as hexane or
| i groi [ tic. hydro- rbons.such_as benzene, toluene or Xxylene;

chi oriir}‘a eagﬁg}af'o’ég%ggg%"gzh“5§"ﬁ£t°ﬁ‘§/l EhERHISF BEBaBAC IRIIPBE or m ani des
such akt H@xateﬁqstwlteneﬁ]dsm o€ ¢sA-gndaturated snboxyliccdeidsordi oxan,

1, 2- di qeIGhEEEY BhKURE pékl @Y oL ORIl dELhENKIRGI4WRD. and, in LT

particular, dinethylformamde. It iI's also possible to use halidefree u
sol vents for the subsequent pol ynerisation of the nonorers of the fornula
|V If an acid halide is used, the process is carried out in the

presence of a base, for example of a tertiary amine such as tri-
ethylamine, diisopropylethylamine, N,N-diethylaniline or pyéidipe.
or in the presence of an anhydrous alkali metal carbonate or
alkaline earth metal carbonate, or of an alkaiigmetal bicarbonate
_such as Mgco3. NaHCO3. Nazco3 or KZCO3. or of an alkali metal
hydride or alkaline earth metal anhydride. If an acid anhydride is
used instead of the acid chloride, then the base may be dispensed

with. It is barticularly.preferred to use sodium hydride.

The organic solvents used in the above described process variants
must be inert to the reactants. Examples of suitable solvents are
aliphatic hydrocarbons such as hexane or ligroin, aromatic hydro-
carbons such as benzene, toluene or xylene; chlorinated hydrocarbons
such as methylene chloride or chloroform; amides such as hexa-
methylenephosphoric triamide; or ethers such as dioxan, 1,2-di-
methoxyethane, diethyl ether or tetrahydrofuran, and, in particular,
dimethylformamide. It is also possible to use halide free solvehts
for the subsequent polymerisation of the monomers of the formula IV
or V. It is not absolutely necessary to isolate the intermediates of
the formula IV or V and further reaction to give the polymers or
copolymers of the invention can be carried out immediately in a
single steé. ' '



¥

or V. It is not absolutely necessary to isolate the internedi ates of the
formula IV or V and further reaction to give the polyners or copol yners
t ke |nvent|on can be carried out imediately in a single step. -10 -
S- trlazmes ‘of the fornula VI, wherein [err] and A are as defined above,
are\&nown conpounds [ ERR] The comlaounds can be prepared by a process
analegous to that described in 0S aTent specification 3,799, 925 by
reacting a 2, 4- dlchloro 6- al kyl am no s-triaXine with a primary aliphatic

amne to give 1] ajmi no hI iaogine and, if

desired, converartl.'lgn%1 %‘“‘8@% H?ﬁﬁx '%ﬁfeh’érptap’f‘aﬁ%r“éﬁ'eaﬁ(yl

al cohol ate int delfﬁmedcebq"&s.pemjlhngwulcahhgdﬁdhl o or 4-al koxy derivative

_ respectlvely The triazines of formula VI are known al gicides. In :
particul ar, derivatives i.n wgich A =[ERR] , [ERR]" "= ethyl and [ERR] =

1, 2-di met hyI propyl, or A = [ERR] [ERR] = cycl opropyl and [ ERR]

tert butyl, are descrl bed asSesea water algicides in EP 3749. The pol yners

of this invention can-be prgpared in two different ways. On the one hand it
is possible to polynerise ghe ¥unc- tionalisedygpnoners. of the formulae IV

and/or V, or to react 42 polycdk boxyli c acid, or .a reactive derlv%\tlve

thereof, for exanpl eRa-!pb-I-ycar'b-eb@-}nsc aci d chI oride, preferably '

pol yacryl oyl chloride, or a\\;fol yCar boxyl i ¢ anhydride, preferably copolyners
or terpolyners of maleic anfdride,"with the appropriate diam no-s-triazine
of the fornula VI in a nanner known per se. The preparation of suitable

pol yacryl oyl chlorides-is described for exanple in Chima 19, 235 (1959)

The nononers of,the for
9 Eh compougHJ can‘ge prepated by a process analogous to that

described in'US patent specification 3,799,925 by reacting a
2,4~dichloro~6-alkylamino-s-triazine with a primary aliphatic amine
to give a 2-alkylamino-4-chloro~alkylamino-s-triazine and, if
desired, converting this compound with an alkyl mercaptan or an .
alkyl alcoholate into the corresponding 4-alkylthio or A-alkoxy
derivative respectively.

The triazines of formula VI are known élgicides. In particular,
derivatives in which A = -SCH3. 4 = ethyl and Rs ='1,2-dimethy1-
propyl, or A= -scns. Rﬁ = cyclopropyl and R§ = tert-butyl, are

described as sea water algicides in EP 3749.

W The polymers of this invention can be prepare& in two different:
ways. On the one hand it is possible to polymerise the func-
tionalised monomers of the formulae IV and/or'v. or -to react a
polycarboxylic acid, or a reaé:i&e derivative thereof, for ekample a
polycarboxylic acid chloride, preferably polyacryloyl chloride, or a
polycarboxylic anhydride, preferably copolymers or terpolymers of
malexc anhydride, with the appropriate d1am1no-s-tr1az1ne of the
formula VI in a manner known per se.

The preparation of suitable polyacryloyl chlorides is described for
example in'Chimia 19, 235 (1959). The monomers of the formula v

or V can be polymerised by known me:hods which are descrxbed e.g. in
Houben-Weyl 14 (1), 1010 (1962). '



or V can be polynerised by known nethods which are described e.g. in
uben- Weyl 14 (1), 1010 (1962). - 11 --Suitable reactions are,in
jar t.i cul ar those known as radical and anionic’ honpo- and copol ynerisation.
he. pol ynerisation is controlled in known manner by initiators and - .
regul ators or chain-termnators. In this manner it is possible to obtain { «
pol yners of the desired.npj ecul ar wei ght. The polynerisation can be carriéd
out in sub- stance, in solution, in dispersion, in enulsion, in suspension,
or as a so-called bead polynerisation. Suitable initiators for the radical
honp- or copol ynerisation are for exanple aZo conpounds and al so reduci ng

agent s ver. azo conpounds_are.especi all referraed. Particularly

sui tabF%’I:g\ﬁﬁec‘f)ér?ﬁgﬁ%'gs arr?em[ REERE AL %8F|° tlﬁ\é"gﬁf gF%‘ﬁ‘ﬁaﬂ'sa'}di nked on both
si des ssidudet homoy @dicopslymerisgtion. (e polymersatliby|isgronpslled so carry

N LT 9o OfnoR! ddnndE AP Soi dfiiSrs ' PUGHTRLSes bE! daifzolmaRNtoE;00 - Nitrile

is an inportant représentative of this class of initrators. If the
pol ynekR SBxipopeTnsT| Hi tlisapeasibje For abainngokiment of Kem degiredl e initiators
are ei hbpdculRt aleigRES THE pIYRErisU S afl bdRladbidd 66 GaMR@Ids which can be
readll¥ oxi di sed, for exanpl.e é%é’ Fe , [err] , hydrogen,sulfite, sulfite,
t hi osuPF3RSEs HreOARt et 18 Sipperadony it gaulsing) dins speRRgaiey . °enzoi n/ Fe2
or hydasgemozcaldetfbdad/ pelymeriuions in the case of the azo conpounds'the
nature of the initiator solely influences the rate of polymerisation, the
average degree of polynerisation, the nature of the end groups or the
number Sektableristichagorshler itbe Taddcpblhomoricrabpbdlyperimatiovare reduci ng
agent iesr Skishfy Gzd Womp¥éds ua&aéxusamﬁcmem. BbGevdR, 6544 ar wei ght of
the polyner is best controlled with suitable ) o CJ
compounds are especially preferred. Particularly suitable azo - :
compounds are those in which the azo group is linked on both sides
to tertiary C-atoms which, in additionm to alkyl'groqpa. also carry .
nitrilo or ester groups. Thus, for example, a,a'-azoisobutyrodi-
nitrile i; an important :epresen:a:ive of chis'claas of iﬁitiatot;.
1f the polymerisation is initiated by a reducing agent, then
suitable initiators are either metal ions of lower valency or
metal-free compounds which can be readily oxidised, for example Ag+.
Fe+, Tia+, hydrogen sulfite, sulfite, thiosulfate, mercaptans,
sulfines, amines, endiols (sugars), b_enzoin/Fez+ or hydrogen
sulfitq/Fez*. Whereas in the case of the azo compounds the nature of
the initiator'solely'influences the rate of polymerisation, the
average degree of polymerisation, the nature of the end groups or , J
the number of branchings, but not the polymerisability, not every
reducing agent is suitable for every unsaturated compound. The
molecular weight of the polymer is best controlled with suitable
regulators. Examples are mercaptans such as n~butyl mercaptan or
dodecyl mercaptan, and other organic sulfur compounds such as
diisopropylxanthogen disulfide, as well as aliphatic aldehydes and
acetals, o' allyl compounds such as allyl alcohol. The reaction -
temperatures are known to the skilled person and for radical
polymerisation are in the range from =-20° to +200°C, preferably

from +20° to +150°C, depending on the components employed.



r’egul ators. Exanpl es are nercaptans such as n-butyl nercaptan or dodecyl

mer capt an, and other organic sul fur. compounds such as dii sopropyl xant hog 3]
di sul fide, as well as aliphatic. aldehydes and acetals, o. allyl conpoun
such as ‘allyl alcohol. The reaction tenperatures are known to the skille

~

pefs"_on and for radical pol yrreri§al%ingn are in the range from[err] to [err]
preterably from[err], depending t he conponent s -enpl oyed. -12-
Suitable initiators for anionic polynerisation are organonetallic conpounds

uch as diethyl, zi | ' ' $WBanbadtPh 180!
S .ty PSR i, OORLERL e 0 B2

initiators arecemroynds guch sasc Hiekhylyshinex peiciisebutiyk atincwetaphshatengl kal i ne
earth netals, &Rkl dlaaF1 HALEES careﬂomesamf1 43R lch ClBUd M PieafiGh!&d

initiators are hydrides of al kali, rreLaI,s,o,r al kaline, earth netal s,
preferably NaHPTGtO7LAFuminidRe PHIAPLE JPLCRATAFR\ARE RIFOr BRfRsapuch a8
pol yneri sat i onhydxoxpdesn d€ alkath nezals or alkdllife graveh nptabs) alesiblates used

f i-oni | [ i . JThes ' 3 , 10l s;
hel de and. am ey S8 el sabdt MR STRNRP el AR fo fifoodPhel mBHERIOL .
from[err] to pEralkapi metabboy sikadifeeafth mefals,] preferablk Yolin Ingtesde

skilled personof aheeldh1desty Siplofat B rRRUTPho1ubrishedbal cBpfnghe Lo Use

heat, |ight or hjgh-energy irradiation for the polynerisatiqn, in which

case the react MBI FeRcSeHEth Fhe mowdngm cBatp erdisre Pogd SaF HRECREMI sm

tIixarrp! es 01;] sup&_ﬁyake_imtx'l I;ahy[ah_asé Qompbide :Mﬁ:med.aﬁlmﬂ dsatbma_are:ids_
enzoin ethers enzi al s err|-dial koxyacet gphenone deri yvatives or

aronatic ket ong- PhR%%0 frf&f'?%ﬁast.“hfﬂéé’tn&ﬁ%ﬁ”&ég%rvlalféa“ar"é Wi%P8ble in

principle for batge fiomopdd9™ toet2004C) refexabilyr frompe20/nbo i 30" G andalt i ons.

Si%ﬂﬁ sti cal Coﬂﬁﬁﬁﬁ'to the skilled person for each desired type of polymer.

It is aiso possible to use ﬁeat.lligh: or high-energy irradiation
for the polymerisation, in wﬁich_case the reaction proceeds in
accordance with the radical mechanism. Examples of suitable
catalysts for photoinitiated polymefisation are benzoin ethers,
bénzil ketals, o*dialkoxyacetophenone derivdtives or aromatic

ketone~amine combinatioms.

The methods described are suitable in principle for both homopoly-

merisation and for copolymerisation reactions. Statistical copoly-

mers or also block copolymers are obtained in this manner, depending
W, on the choice of the copolymerisation paramefers.

The present invention also relates to a probess.fbt the preparétion
of a polymer which contains the structural unit of the formula I
and/or of the formula II, which ptoéess comprises polymerising _
monomers of the fpfmula 1V and/or V, alone or togéther with furﬁher
ethylenically unsaturated monomers. — j '

The invention further relates to ﬁn'ofganic°polymer obtainablg'by.
homopolymerisation and'copoiymerisation of a functionalised monomer
of the formula IV/ and/or V. |



[ ]

rs. or also bloock copolyners are obtained in this manner, depending on the

'~3 ce of the copolynerisation paraneters.-The present invention also

etjates to a process for the preparation of a polynmer which contains the i
structural unit of the fornmula I and/or of the formula II, which-process .
conprises polynerising nononers of the formula IV and/or V, alone or \
together with further ethydenically unsaturated nonomers. - The invention~

further relates to an organic polyner obtainable by hom)pol ynmeri sation and
copol ynerisation of a functionalised nononer of the formula I'V/ and/or V.
-13- Tmaeimeﬂti@namw:.bﬁmal kylar':ebatoea t:ﬁoasprﬂﬁesse fovepaetiphepar ati on of
a pol yrrgr whi,.ch co 1:c JEN ahe s#hreu% u gpibog { g # , Whi ch '
conpr|§ ) rPé’éET‘T 1;’) yacry oy ch orl(':l'é' p“(S'I gn% ﬁﬁré)ﬂ | oride,
pol ymakkich &mydrssdermtmmmbilmlwl tcbiqatildyn’evdmétMIrnlqylanhydrl de with
one or S ymet}Ht referably with
- 2-cycl o%)p%"éférﬁlgﬁél%t ﬁﬁl{ﬁ%{%@? ?iﬂ&l%{ﬁ%%% ){g tri acz'f)ne Finally, the
i nvent F‘éh“-*&l gehydziide é§-‘f‘o°‘!fn OB ¢1n A S 9dEpina-soetiazinet @fhthe eacting an

S-tri azbAg1Qf vt{ﬂouéogzraflaaaﬂly ai¢h 2-pd 16366 1aMEnc-al-ad i eh Po-6~
polynethac chl ori de pol ymal ei ¢ anhydride or a coplynmer or

terpol ¥ ﬁﬁﬁ" : P"'zfﬁﬁ?‘ﬁ’r‘ﬂd The conpounds of the present invention are
used vvherever Obj ects which it is desired to protect against the growh of

-al gae f £ e er. I r. Such

obj ect gia‘?lel F?Ycu a}%’% 921 i‘\B‘t “A %}%ﬂ? 1%‘8?&?@’5‘% %oys or

fishi ngymasumenpvmreempeo&&heoﬁomulsh\ét dofdpypedzasrylent s i nvention al so
ext endgnigriaep!d rf,ezfa%awﬁosysaﬁmmr QUSS PRl Efe uBkIriie WS e and also to

structures which cone in conta
coplymer or terpolymat oé1 folc anhydrxde. . \/

The compoundo of the present invention are used wherever objects
which it is desired to proCect against :he growth of algae or of
diatoms are exposed to water, especxally to sea water. Such objects
are in particular ship's hulls, hydraulxc struc:u:es. buoys or
fishing nets. The protective action of the compounds of this
invention also extends to cooling.and pipe systems through which
water flows, and also to structures which come in‘contao: with

- water, to swimming baths or reservoirs. Quite generally, the
functionalised polymers protect all materials which come in conoac:
with water from growth of algae, e.g.-wood. cellulose, :excileo and
leather, paints, lacquers, e.g. antifouling paints, disperse paints, : W,
disperse coatings and similar coating materials, optical and other
glasses, plastics materials, rubber and adhesives, as weli_as other
materials.

Dependzng on the end use, the compounds are employed in the concen-
tration ranges knowa to the skilled person. The 11m1:s of the useful
concentrations are indicated by the followxng values: whereas
concentrations in the ppm range suffice in cooling water, concen-

trations of up to 60 / by weight are usual in an:ifouling_oain:s.'



water, to swinmng baths or reservoirs. Quite generally, the functiona
polymers protect all materials which conme in contact with water from ¢
of algae, e’'g. wood, cellulose, textiles and leather, paints, |acquer§
e.g. antifouling paints, disperse paints, disperse coatings and simla
coating materials, optical and other gl asses, plastics materials, rubber

and%adhesi ves, as well as other -nt&erial s. Dependi ng on the end use, the

conpounds afe enployed in the concen- tration ranges known to the skilled
person. The limts of the useful concentrations are indicated by the

foll owi ng val uShe comppueds camenused iionputienfome By camqd sq e déesqlyed

cooling water, o¢OR&HiRnddd 3hi Piui@ nddlal CinOGnichD¥adPivabtingl Ggdhitiddbr i N
antifouling paints., ., -14- The con‘}ljounds can be used in pure form  They
can al so be di SBBFVERIeE? SQsPRAMIES She hompseRegnsgiscrifutioncet Checashdvei ng
agents or enul dngrediencaw |56 aiMbmiogdne ot Aigpeniuas Jipge fédablly (furbhet he
active ingredi f 0 negus di.spersjons, PRPreferably.further

bi oci des can bg’qéa%%a. Q%Qc%&?hggovf/af%? 1§ﬁp‘f4|t(?§t ?%?r‘}é'?a-'flf?é‘sboﬁhfn%? &R al so
be applied in tcanhl sksof be mppiiedappreaplettforni sif appunprbite sdsd dn egmbli-ot her

wat er treat ment, ;286 wiech Achaf ldatht AdeYedin@l 8gdued,fiel d of use is that of
protective coating conpositions, especially antifouling paints as well as

di sperse paints or disperse coatings which, in addition to the conventi onal
basi c rraL eri al s.ham;addtliﬂyvs&hfeeeéu aftanﬂ& ase G0 eﬁa%/owfgféccip&eéfﬁtﬁbéy 3
to 25 Z by wei ght ised on the total ¢ osition.  of a .o r of this
i nvention of a%ﬂn_?& &%t 55%“53)?{”%‘%3@?1%8 (P300% 28 Yﬁﬁt H¥sr$isﬁ$/% i on or
m xtures ther emh_i.a_tre ozl dimpevsd zbatidgsr wiivh, pircpddittiocantmithe eddnvput jonkil ng
ant11oull ng COYlgl i trae PINE kdd* 2801 1988 BRES 8.8 do%bo 2"by  @ghep Pai nts
preferably 3 to 25 I by weight, based on the total composition, of a
polymer of this inveation or a mix;ure of such polymers. Tﬁg '
polymers of this invention or mixtures thereof are also suitable

for the preparation of self-polishing ancifouling coatings.

Conveﬁtibnél baiic_materiala for antifouling paints are the raw
materials for paints and varnishes which are known to the skilled
person and designated as binders, such as natural and syathetic
. resins, homopolymers and copolymers ﬁith vinyl chloride, vinylidene.
chloride, styrene, vinyl toluene, vinyl esters, acrylic acid and
methacryiic acid and the esters thereof; also chlorinated rquer.
_ natural and synthetic rubber which may be chlorinated or cyclised,
(O as well as reactive resins such as epoxy resins, polyurethane or
unsaturated polyesters, ﬁhigh. if desired..can be converted into
fihn-forming high moléculat.ptoducis by adding hardeners. The .
polymers of chis.inven:ion can also be used as binders.

The conventional binders caa be liquid or in the form of solutioms.
1If dissolved binders and also thermoplasts are used, a protective
film can also be;fotmgd.by evaporating the solvent. Solid coating
compounds can be épplied to solid objects, for example by powder .
coating methods. Further customary basic materials are for example
tar, modifiers, dyes, inorganic or organic pigments, fillers and

hardeners.



desi gnated as binders, such as natural-and synthetic resins,
fopol ymers and copol ymers with vinyl chloride, vinylidene chlorlde . 5
styrene, vinyl toluene, vinyl esters, acrylic acid and nethacrylic acid and
. “the esters thereof; also chlorinated rubber, natural and synthetic rubberxk
- whi ch may be chlorinated p§ cyclised, as mell as reactive resins such as
epoxy resins, polyurethane or unsaturated polyesters, which, if desired,
can be converted into filmform ng high nol ecul ar products by addi ng
har dener s. The pol ymers of this invention can al so be used as binders. The
conventj, on bi nders can be_ liquid-or in the fornlof solutions: |f
di ssol F&Ra ynd'ét?'es camppunis P& ﬁB?WV&%’i@“a?%‘ 348R) begussdilctive fil m can
al so belisvoaeeidvoetinasr 6F idlgot {ie pladeiest mackelials.coat i ng conpounds can be
applied to solid objects, for exanple by powder coating nethods. Further
customary basic nmaterials are for exanple tar, nodifiers, dyes, inorganic
or or ganferghegniield, 0ﬁ|¢PPt¥Q§¢&PﬂiﬂqarthEHOQESmers of the- Ldipnsddqy, t he
conpou I [ tings or
mp @Qnﬁl»ﬁfseL hireik WeRN A h UL spatedod pafhdlS S'? s@ @é&&fxﬁg n&}aoga g

also inplastics materials rther fi 't catl t he pol yners
of the °P‘P|’v‘é'|$t FeiercofRF it8a% Lagkimentiened, “E%’s‘ﬁ@r E'EYp&F‘htl?e ferrbdy¥sper se

coati ngpediid Ednbiaeticagwith dhcrdstacidt SnlAsd cBPFYsioncThnibitddsy they are
prefer ny use d/ or corr,0sion

tatl
Phhi b 287 exipgfe 4B SabRnREton st s redisa e, Sk, Aol ymeanay 1S
pol ynmeabity hlydoo lysed|, poliydtuxysahypuic;qmlrehyﬂrammdr r:dpoltymei'g/(tfol ysed
copol y BB & O bniiir2hé mhmﬁlqﬁﬁospﬁmt AR Y'Bodsidte LS oS0 _Possibl e

to use co |nat|ons W t n prac gICI es ar e oftenu
used t GeRinarions pith wellmoee ehes.

égéirials for paints and varni shes which are known to the skilled person

In practice, algicides are often used together with other biocides.
In antifouling paints, the combination with a biocide which #cts
against animal growth organisms is advantageous. Ekamplei of such
biocides are metallic copper, for example in powder form, as well as
Cuzo. zinc oxide, triorganotin compounds such as tributyltin bxide.
tributyltin fluoride or triphenyltin chloride; or quite generally
those'compounds'whiéh'are known to the skilled'persohJas effective
against animal grdwth. In particulafg it is also possible to charge
the homopolymers or copolymers of the invention, which contain free
carboxyl groups, with metal ions by salt formationm, preferably using
ca*, cu?* 2+

in disperse paints and disperse coatings. In water trgatmeht it is

or Zn” ions. The combination of a fungicide is expedient U
preferred to use a combination with a bactericide in order to combat
myxobacteria, whereas the polymer of the invention acts in par-
ticular agains; slime-forming algae. A combination with further

algicides is also often advantageous.

Accor”ingly, the invention also relates to an algicidal composition
containing a functionalised polymer having a structural unit of the
formula I and/or of the formula II, and optionally con:iining

further biocides.



I’n antifoul i ng paints, the conbination with a biocide which acts agai nst

trijorgariotin conpounds such as tributyltin oxide, 2 tributyltin fluori ¥
tri phenylt| n chloride; or quite &éneral | y those conpounds which are known
to Yhe skilled person as effectT dgai nst animal growth. In particular, it
is al so possible to charge the honopol yners or copol yners of the invention,
whi ch contain car box roup ons salt formation,
e o STy o BBl By Rty wPuded 5 Hhehlhe shoEI;ioN
fungicide is eiupq:itremunan (h apei foulpsg painpnd dispeess patowf iandispelrse wat er
treatnment it e ination with a bactericide in order
' 't o conbat nyxoga'p{%; “% Q§§ gc&gé(g)yrrer of the invention acts in par-
ticul ar against sline- form ng aI gae. A conbination wth further algicides

Ils al 83 f)ften W?ﬂl?&&wfu Aﬁﬁﬂh‘ibn&f sg.?xm&lsl WE'&EiQRn@L&ﬁoﬁeh%t es to an
a I Claal CO OoSI (IO con n unC|ona|se (6] e

R IR RS P R TE R METE QA CEe b o M HH RV I B ER
cont ai ni ng fur fexh bava dessea watekf- eﬁgehamycegqm:tsmzes qfr efgaeabhicha
protecti-ve coaflng ¢oTRQSideQ7. nl m&?{t tahe Jhd]aﬂué %L&‘I}ﬁeﬁ?g' nt, a

di sperse paint, a disperse coat I'sperse 1 acquer olyners or
m xt ures of poemser@r spﬂ@SuMhtmbarvqsam«chtm Iayeefﬁhéetmmgent S
agai nst al gae ggq Qnphs¥le Which live in fresh water or sea water, especially
agai nst speci es of al gae which occur in sea water. The npst inportant and
nost frequently encountered species which nay be nentioned here are

Enifg()nnrrﬂﬁa The following examples are presented for the purpose of illustration

ani nal growt h organisns i s advant ageous. Exanpl es of such biocides are |
netal | ic copper, for exanple in powder form as well as Cu 0, zinc oxi
Jd& oT

only and'a;e'noc to be construed to limit the nature or scope of the

" instant invention in any manner vhatsoever.,

Preparatory Exangles

1.' Preparation of polyacrylic acid fixed 2-c§c10§ropy1amino-4-
ﬁethylchio-é-:ert-butylamiﬁo-s-triaziue by reacting the triazine
with acryloyl chloride. .

A suspension of 37.9 g (1.58 moles) of Nan'(purified in hexane) ia .
400 ml of dimethylformamide is added dropwise, under Nz. to an
/ ice-cooled solution of 400 g (1.58 moles) of the tr1azxne derzva:xve

in 1800 ml of dzme:hylfo:mnnzde. The reaction mixture is stirred for
30 minutes at 0°C and then for 2 hours at room ténpgr;ture. The
solution is again cooled to 0°C andlléé.s g (1.58 moles) of freshly
distilled acryloyl chloride in 130 ml of dimethylformamide are |
slowly added dropwise. The reaction mixture is stirred for _
30 minutes at 0°C aad thea for 2 hours at SO‘C. and concentrated by
evaporation at 70°C (bath temperature) in vacuo. The fesidue
(approx. 40 to 50 1 solution) is poured into water. The precipitate
is rapidly isolated by fil:ra:ion..w;sﬁed with water, dried, and

dissolved in ethyl acetate. The organic solution is dried over



Jand Anphora. The follow ng exanples are presented for the purpose of
I'lustration only and are not to be construed to limt the nature or scope
of the instant invention in any manner what soever. Preparatory Exanples .
Preparation of polyacrylic acid fixed 2-cycl opropyl am no- 4-
met hyl t hi o-6-ter't-butyl am no-s-triazine by reacting the triazine with \
acryl oyl chloride. A sugpepsion of 37.9 g (1.58 nmoles) of NaH (purified in
hexane) in 400 m of dinethylformanide is added dropw se, under N2, to an
i ce-cool ed solution of 400 g (1.58 noles) of the triazine derivative in

1800 mmoéo di wefdured pramantstent Pt ede o ivia@lo MoX bbut BSO H1i kEed for 30
m nut e erature. The solution is

nd then_for. urs at, roomte
agai n %80Té%t E’)‘lﬁcgrff‘“?&ﬁat‘l"ﬁ 5‘*‘%’(1"%’@%&%}’“ rQDF?é%I’fP?‘%ﬂ stilled
acryl oglratéd soluicionn Wil héxank, dilee bblymeor snarasbdenwaexslsm\ikyecadded dr opwi se.
The re 1 e n for 2 hours
at [er?‘% ezem'oﬁl::g%?rat egé%yg)egg‘{)gﬁﬁ%%gn%a é {01 a‘flri’ te?rgerature)
vacuo. t?HE“*ESWUdeiehpprox 40 to 50 % solution) is poured into water. The
preci pivkaidy 331 '2R6ELY 11 88! deBEy Yl | 4458t [ Rerifilictly Wablyat er, dried,
and dissol ved in ethyl “acetate.’ TheRc organi c solution 1s dried over - 17
- [err Pretsecr TP *concent rated in vacuo to about 800 ml at [err] (bath
tenperature). After preCIpltatlon of this concen- trated solution with
hexane,, t r spigreg in hexan el h acetate (95:5)
and thgﬁ ?"ﬁepﬁg{'(%ﬁg °§§’°?§%@3q§9 *&F E"r‘&t?aﬁ‘?ﬁ"’&? °¥(Lel d: 331 g (68.1
% of t mthMG-mm-b@thnmtbszpbnrreppemm the dzierine y).

with polyacryloyl chloride.

s

A suspension of 1.2 g (0.0s_mble) of NaH (purified in hexane) in
40 ml of dimethylformamide is added dropéise. under ﬁz,ﬂto an
ice-cooled solution of 12.65 g (0.05 mole) of the triazine deriva-
tive in 100 ml of dimethylformamide. The reaction mixture is stirred
for 1/2 hour at 0°C and then for 2 hours at room temperature. The
solution is again cooled to 0°C and 4.53 g (0.05 mole) of poly-
acryloyl chloride (50 in dioxan) are slowly added dropwise. The
solution is stirred for 30 minutes at 0°C and then for 16 hours at
room temperature. The mixture is .precipitated with water. The

. precipitated solid is dried, dissolved ian 50 ml of CHzcl2 and
precipitated with methanol. After filtration and drying there is
obtained a fraction A: 3.33 g (21 7) with ﬁn ~7700. The filtrate "
is concentrated to half its volume and the residue is precipitated
in pentane. A second fraction (fraction B) is obtained: 2. 98 (18 7)

with M = 2250 (determined by vapour pressure osmometry).

3. Preparation of 2-cyclopropylamzno-h-me:hylthzo—é-(N—cert-butyl-
me:hacrylamz&o)-s-:rzazxne.

In a three-necked flask equiﬁped with ébndenser. stirrer, ther-
mometer and dropping funnel, & solution of 25.35 g (0.1 mole) of
Z-cycloptopylamino-a-me:h§1thio-6-(N-tert-butylamino)-s-triazine in
250 ml of dry dichloromethane is cooled in an ice bath to 0°-5°C,

with exlusion of moisture, end 10.5 g (0.0l mole) of triethylamine



2. Preparati on of. pol yacrylic acid fixed 2-cycl opropyl am no- 4- )
ndt hyl t hi 6- 6-tert-butylam no-s-triazine by reacting the triazine wth 7
Qol yacryl oyl chloride. A suspension of 1.2 g (0.05 nole) of NaH (purif e'
i'n hexane) in 40 m of dinethylformam de is added dropw se, under [er %
an_i-ce-cool ed solution of 12.65 g (0.05 nole) of the triazine deriva- 7e
i ™00 nl of dinethylfornani de.~ W8e=reaction mxture is stirred for 1/2
hour at [err] and then for 2 hours at roomtenperature. The solution is

again cooled to OC and 4. 5323 (0. 05 nole) of poly-_ acryl a/ chl ori de ( 0 %
in di oxan) are3%% GAS aHiEY fWe"lTHé“boPuf‘?lGﬁ"?% of; 19446 Sf(d’r' Jpple

m nut est ai geraf m%ﬁﬁla&ﬂ%@ﬁyf thﬁdlaomii:a}jmoem tseuaemhgragﬂbmméwr e5|0 S
precipitated wi [eci ated s i.ssolved in

m of [err] anﬁe’fﬁhga?g zt'g'%d'tgﬁ'ﬁmgé FafbEse q‘kf’t’br f‘F a?'fyoﬁ £ Tyi ng
there is obtai netthage f ¥s1addesh dPopds83ay 0(21‘03/()wqw 1619 mnuﬁs)o Th&hmixtivke riat e n
| s concentrat egef fel?afafr AY-" ‘éﬂLP@h@ﬁ% txﬂe:l{ee%é“ﬁ%éixsanﬁr ﬁﬂnobﬁ?{r%qwfﬁ

pent ane. A secon raction (fraction | S obtal ne g (18 Z
[err]= 2250 (diQ doHrhct BOOm SRATAENRA The: TSSHifADE, 348 pensiao, eﬁa%ﬁl:w
2-cycl opropyl amhiie- Hydiichlddideoid £t dr@a| -dhét ¥ittrate is concentrated in a

Condensor st | FISAEY THRPRStRS AR 2Rt AT SRt TUAREIbea L aPaF TSR of 25. 35

g (0.1 nole) othrough silica gel with diethyl ether as eluant. The diethyl ether

2-cycl opropyl ag rl:%ﬁé‘ é?igy%%ag{ai?%ﬁo‘h'\k&deiﬁe %& @THQOQe i—fﬁﬂﬁ fsdlf fen 250 M

of dry dichl oronethane i an ice ba to [err exl uston of
noi sture, and hexapefdieshpl etber)taogive jacerxataiiine productgwithapcmedgdegi. Wt h

efficient stirging of 1519"141706 hiald: 4.5 § ok ;gwfeah&qu hacr yl oyl

chieti de disti]led and stapilised wth :
( The structure o :he product 13 confzrmg by IR, a and 13C-NHR

spectroscopy.

4. Preparation of 2-cyclopropylanxno-4-methyl:hxo-6-(N—tert-bucyl-

acrylamido)-s-triazine.

Following the procedure described in Example 3, Z—cyclopropyl-
amzno-a-methy1:h10-6-(N-cer:-buty1amxno)-s-ttxazxne in dichloro-
methane is reacted with trxethylanxne and acryloyl chloride. The
product obtained melts at 119° -121 C and the indicated structure is

confirmed by IR, IK or 13

C-NMR spectroscopy.
N ' _ 5. Polymerisation of z-cyclopropylamxno-&-mechylthzo-é-(N-:ert-
bu:yl-me:hacrylanxdo)-s-crxazzne.

In a three-necked flask equipped with condenser, stirrer, thermo-
meter and gas inlet pipe, 1l1.2 g of'2-cyclopéopylamino-a-me:hylchio—
69(N-:ertfbu:yl-msthacrylamido)Qs-triazine (prepared according to
Example 3) are dissolved in 200 ml of absolute dry distilled
tetrahydrofuran. This solution is scavenged with dry nitrogen to
expel atmospheric oxygen and cooled to 0°~3°C. At this temperature
1.5 ml of a 1.6 molar solution_df a~butyllithium in hexane are added

and the orange solutiomn is stirred for 3 hours at 0°-3°C and for



: woht of 2,6-di-tert-butyl p-creso
@ed_dropw’ se at [err] over 60 mn
ther 5 hours in the ice bath and
tenperature. The resul tant suspensi

) in 40 M of dry dichloro- nmethane is
utes. The mxture is stirred for a
then stirréd for 10 hours at room
on of triethyl- amne hydrochloride’is,_,

filtered, the filtrate is concentrated in a rotary evaporator and the AP

solution of the reS|due i filtered

through silica gel with diethyl ether ~

as eluant. The di et hyl etHer is renoved by evaporation and the residue is.

recrystallised from hexane/diethyl

ether to give a crystalline product wth

a mel t %g%&?h Nie QB éerArfLel.y 'aahﬂm%Ooé & tbthe®0 6f5 WhesE mbume structure of

the product 1s confirned IR [er

r] spectrosc Prepagat I on of

2- cycl bpFipm spkusion. the hSH‘FFl?"EP @‘fﬁﬂ‘e?‘f Neated égéc?‘ JIO%Fi S Pt ri azi ne.
Fol | owe it dd) eadd Qeeﬁtrea.dn&caimdvem ol peidxt . dsB;soﬁ.—aeg’d: lbgppedy | -

amno4meth|th|o & but vyl a dig, met hane is
react e§* W:t‘ﬁ % %8t ﬁ% zi' mrﬁd"’éa)é'r :;{Qe }'e }1 e&b’r gdnlh?léobt ai ned
melts aecxfﬂma}lmdmmefrmchﬂ(hale@esu Meuame/dser pthed bhye | R or [err]

spectr gp?ﬁ@é i frek %65{'3:&61%%%&9%9“ ol:.gomers and has a molecular .

2-cycl opyl arg no- 4- - b-

but y| - Heighte | MnPeeP -(éeswazsﬁé’y m’%rt nﬁfés*ﬁedee&“ﬂraskcmf‘pped wi th

gondelnseamstorrzez id h:ac Lreter a
cycC ro | O-
prgpaggﬁl ‘g‘&:g 2g % pa" do’)“‘a

d| stilled tetrahydrofuran Thi s sol

expel QL%QEEEC oxygen and cool ed
alée ion of n-butyllithi

nd gas |nIet plpe 11.2 g of

N-tegt mathacryl am do)-s-triazine
b et

ﬁ' 200 nl of absolute dry
ution is scavenged with dry nitrogen to
to [err] At this tenperature 1.5 m of.
iumin hexane are added and_the orange,_y

sol uti én anrifeykingdpsimt SDWF9GF§1Q!:§feRq€P‘E&ﬂj farvhich a wixture of
‘polymers of the invention is used as binder (without using conven-

tional binders) in accordance with

polyacrylic acid fixed

the following recipe A:

2-cyclopropylamino~4-methylthio-6-tert-butyl=

amino-s-triazine with an average mol. wt. of

4000 (obtained according to Example 1) | _ ‘3.80 g

polyacrylic acid fixed 2-cyclopropy1-am1no-

4-methy1th10-6~tert—bucylamzno—s-trxazxne

with an average mol. wt. of 2000 (obtained

according to Example 2) 5.20 g
(the triazine content in these polymers is about

65 1) |

phosphate plasticiser (REOFOS® 65) 0.45 g
epoxidised soybean oil (IRGAROL® SA 39) 0.43 g
talcum ' - | 3.36 g
irrv oxide red .5.76 g
barytes 5.28 g
tributyltin fluoride 4.20 g
solvent with a high content of aromatics (Shell Sol &) 22.50 g
xylene | 11.20 g
methyl isobutyl ketone 22.50 g



119- 12 hours at ferr]. After addition of a further 0.5 m of n-butyl-
lithiwum selution, the reaction mxture is heated for 1 hour to [err],
gool ed, and filtered. The dissolved polyyner is isolated by pre- cipit
ina 9.1 mxture of hexane/diethyl ether. After further recrystallisat
from et hyl acet at'e/ hexane/ di et hyI ether, the polynmer is free from nonorers
ol i gomers and has a nol ecularfOvei ght of [err] 3000 (determnined by

vapour pressure osnonetryl conten- tration 0.72 %in [err]. The yield is

7.9 g, corresponding to 70.5 % of theory. Use Exanples An antifouling paknt
conposition is prepared, in which a mxture of polyners of the invention is
used as bi nder'n(i/y' hhtiﬂouummgaixmuuposui:bﬂah bs npplied to sandeslmiced Wi th

the foll ow ng oy i
| opr opyl am no- ?ﬁ ‘ﬁsﬁp 16% Jt ﬁ‘"?e%l gt%r%)‘sﬁgedg wtﬁgt? ztl‘uﬁeer \f\ln“?hptan aver age
mol . wt .- of 40@0:11( eb@qﬂtneﬂ radclradi ngtqtobgsﬂnpnen yjnyl chloride copolymer. A

3.80 g pol yacr&’édhﬁzé@ll %émét 2 Gh O} OPYdinad 1 Hilh this composition. After
4-methylthio-6-tert-b am np-s-triazine with an_average nol. wt,. of 2000
(obt ai ned aCCO?mrﬁget% gtﬁe s, the coated metal plates, in a ‘wooden

5.20 g (the tl‘fﬂi’del;leamlﬁmrgedl velbeicalilgl gorar depeh ab abbub30%%m pireaphat e

gg;zé;ﬁ' zle{ (] [er diéﬁ\r%ean Sea and assessed for thecﬁrégclg Pi%&' sed
3.36 g iron oxq.td@ccggﬂance with the follow:.ng rating: 5 76 g
barytes a 5.28 g
trlbutyltln fluoride - . 4.20 g

sol vent with alhifgronpigcelx fzpe aﬁ"@ﬂe&ﬁ%h ( Shel | SoI A) 22.50 g xyl ene
11&/0 g 0 = totally overgrown

intermediate ratings indicate the extent of growth,

The following results with respect to the growth of algae are
observed after 8, 12 and 16 months:

- Antifouling paint compositiom A
evaluation after 8 months . 10
evalugtion after 12 months 10
evaluation after 16 moaths ‘ 10

After 8, 12 or 16 months, coaﬁing A exhibits no blemishes of any
kind such as blistering, flaking, colour loss or the like.



t hyl isobutyl ketone ' * 22.50 ¢ 20

S agm"gml,u",mu conposition Ais applied to sand-blasted 10 x 15 cm
” ,coated with primer and provided with a coat: of .red -

d paT nt® bdsed om a*vinyl chloride copolymer. A technically perfect =~ .
finish is-obtained with this conposition. ‘After storage for about 4 weekss,,_
the coated netal plates, jjn-a wooden frane, are subnerged vertically to a
depth of about 30'cmfroma raft in the Mediterranean Sea and assessed for
the grom h of algae in accordance with the followng rating:. 10 =

conpl et ey AEBAS omgromh O = totally overgrown internediate ratings

I ndi ca e extent of .growh. The following results with respect to the
grow h of al gae are observed-after 8, 12 and 16 nonths: Antifouling paint
conposlti okn organic polymer hAvmsalalmlqeenlm‘ weights fremilngo0 10

eval uauq 0946 and %oMRRidiRg the structural unitlde R¥a! ththisgd Bfter 16 nonths
10 Afte g aéé ar 16 rn)nt?]‘s8 coatl?]g“z\ exuhl bits no bl em shes of any kind

such asﬂ%ﬂs?%rqhﬁgf"ﬂhklﬂg, col our loss or the Iike. -21 - C LAIMS 1.

An organic polymer having a nolecular weight from1,000 to 150,000 and

containing the stryctural unit of the forrmla I and/or of the fornula |1
- :

AN //\
ol | I
gPN—e¢ o—NE-R  R'-NE-e --N-ns |
| \/ N I U
cC=0 N (), N cl:zo (11), o0
1 | | 1 .
®? & | g2 &
S B 2., 7 3. .
wherein R~ is hydrogen, R” is hydrogen or -COOR' and R™ 1is hydrogen
or methyl, and R1 additionally is methyl if R; is -COOR? and if Rs
- is methyl, and wherein Rz additionally is methyl if RI and R3 are’

hydrogen; n is O or, if RI; R; and R; are hydrogen, is 1 ; Rﬁ is

straight chain c2 Galkyl or 03-C6cycloalky1; R§ is branched

3- 6alkyl A is -SR?, --OR6 or =-Cl, in which R§ is cl-csalkyl R? 18. _
hydrogen, C1 zoalkyl 02 12alkenyl. C2 clzalkynyl. phenyl, C5 c12 ' J
cycloalkyl, C, =C,,aralkyl, C.- C,,alkaryl, C,- C,p2lkyl which is

substituted by one or two hydroxyl groups or is 03- zoalkyl which is
interrupted by 1 to 5 identical or different members selected from
-0=, =S=- and -N(dﬂa)f, and is unsubstituted or substituted by a
hydroxyl group, with the proviso that any recurring hetero atoms
mué: be separated by at least one methylene group; or a copolymer
thereof with at least one compound which contains a polymerisgblé
double bond, such that the molar ratio of the component or
components of the formuia I and/or of the formula II to the co-

monomer component may be up to 0.5:99.5.



A , Alerr] MEFEIM R2 is
hydrogen or [err] and [err] is hydrogen or nethyl, additionally
fs methyl if is [err] and if [err] is me';““mu M [err]
addltlonallyls methyl if [err] and R3 are nusOor@R,
B and [err] are hydrogen, is 1 ; R is strai ght chaln [err] or [er
br"aﬁched C3-Coal kyl; Ais [err]. 29 - -C, in which [err] is [err] is

hydr ogen, C - C20al kyI , C2-Cl al kenyl, [err] phenyl, C5-Cl2- cycl oal kyl,
[err] which is substituted by one or two hydroxyl groups or is C3-C20al kyl
which is intergupt gfl dPgadid Romopdighls %hcﬂn;ﬂ%féh%r ShluciBrchRi S Qlecedsd from
-0-, -S and [err] and is unsubstitufed or stituted by a hydroxyl group,
with the pr ovi g’?)""l“l’l&t L aRson43281e 42 Weter o at oms nust  be separated by at

| east one methyl ene group; or a copolymer thereof with at Ieast one

conmpound whi ch conkg %Eaglpgdgﬁlﬁgpl ?ﬂ?ﬁfﬁr@r mj['gtﬁ“c cﬂ t}et nol ar

rati o of the corrponen Q"forrml a
Il to the co- ﬁqnwrkerﬂceqmdem teaplaim bp to 0.5:99.5. -22 2. - An
organi ¢ honopol yner containing the structural unit of the fornmula I
according to claim1. 3. An or gani ¢ honopol ynmer cont.ai ni ng t he structural

unit of the fofnul énmrsaewcawqmes Eol éFmY“ﬁ' conpgining fLhe: sepusSpTHe

terpol ymer congmiitnbfheh€oruliCt Weadbdrdifgtecoleladie thornul a | according to
claim1l. 5. An organic copolynmer or terpolyner containing the structural
unit of the forrmula Il according to claiml.

5. A4n organic copolymer or terpolymer coutaining the structural

unit of the formula II according to claim 1.

.
. 6, An organic polymer or copolymer with a molecular weight of

1,000 to 50,000 according to claim 1, containing-the structural unit
of the formula I.'wheiein Rl is hydrogen, R; is hydrogen or
carboxyl, Ra is hydrogen and, if R? is hydrogen, is also methyl;
n is 0, A is 4SR§. Rﬁ is cyclbptopyl or ethyl, R? is tert-butyl or
1,2-dimethylpropyl, with the proviso that Rﬁ is only ethyl if 35 is
1,2-dimethylpropyl, and Rﬁ is only cyclopropyl if R? is cert-butyl.
and wherein R§ is Cl-c3alkyl._
7. An organic copolymer according to claim 4, containing as
comonomers acrylic acid or a dgriﬁative thereof or methacrylic acid

; -, or a derivative thereof.

N - '

8. An organic copolymer according to claim 4, containing maleic
acid or a derivative thereof as comonomer.

9. An organic polymer accotdiﬁg to claim 1, wherein RI. Rz and R3
are hydrogen and n is O.

10. An organic poiymer according to claim 1, wherein Rl and R3 are
hydrogen and RZ ;4 carboxyl. - -

11. An organic polymer accordiné~to claim 1, wherein n is O and R3

is hydrogen.



——Aﬁ—ef—gam—e—-pﬁ+~yﬂ‘e1=- or copol ymer with a nol ecul ar wei ght of 1,000 to

Ialml containing the structural unit of theforrrula
B IMII ydrogen, R2 is hydrogen or carboxyl, [err] is
s hydrogen, is also rrethyl 64n|so Ais [err]is ..
cyclopropyl or ethyl, R is tert-butyl, or 1, d| met hyl propyl, with the J\;-
proviso-that R4 is onIy ethyl_if [err] is 1,2-dimethylpropyl, and R4 is )

only cyclopropyl if R5is tert-butyl; and wherein R6 is [err] al kyl . 7.
An organi c copol yner according to claim4, containing as conononers acrylic
aci d or a derivative thereof or nmethacrylic acid or a derivative thereof.

8. An organi ¢ copol ymer according to claim4, containing maleic acid or a
derivat il%e tmeprafmigsPUImeT ATEPTdine to slaim danf"&empy?ﬂgar“a%ﬁélr ng to claim
1, wherein Rl, R2 and 3 are hydrogen and n is 0. 10. An organic pol yner _
accor di 'rfg to clalml err] ,are rogg a_nd R2 is

car boxy 10 ongpnis P‘E‘i)oﬁ‘ﬁhﬁ‘[ “&c&‘br‘ is 'o“‘t‘,?'aﬁ"ﬂl i'n nis 0 and
[err] is hydrogen. M S * -23- 12. An organlc ‘pol yner accordi ng .

to claim,d, M“S{fdxﬁc[ﬁlg%%cgﬁﬁﬁﬂg d F1aid"),OLRAN:E #0YMRY &accord' ng to

. cI aim1, Where n organi'c po ynmer according to claim
[err]m!i}l::1 wedtA igur§GHaand A is [err]. 15. An organic pol ymer according to
cI aim1l, wherein R4 is cyclo- propyl and A is-. SCH3:

15. An organic polymer accordzng to claim 1, wherein RA is cyclo-
propyl and A is- SCH3.

16. An organic polymer éccérding to claim 1, which contains the -
structural unit of the formula I and/br that. of the formula II in an
amount from S to 100 mol Z.
17. An ethyienically unsaturated monomer of the formula IV or V
A _ . A
I I
® ) .
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wherein Rl. R?. R;. Ra. R?. A and n are as defined in claim 1.

18. A composition of matter containing at least one polyﬁer
containing the structural unit of the formula I and/or that of the

formula II according to claim 1. _ : ..



‘16 An organic pelyner according to cl aim 1, which contaias-t he structural el
unit of the-formula | and/or that.of the m anmount from 4
100 nol - X.,’17. An ethylenical ly-unsatura 'm‘,ﬁm m Eﬂe formula IV g}

[err] wherelan R2, R3, R4, R5, A and n*aré as inclaiml. Y& 2
conpositi-on of matter containing at |east one polyner .containing the '
sttuctural unit of the fornmul a=12%md/or that of the fornula Il according to
claiml1. ~ -24 - A process for the preparation of a polyner, which
conpri ses polyrrerl Si n t he _non mar of the fornmula IV and/or V according to
claim17. 20. L& pr‘bc?eg%“l’ofq I p?'éﬁé’r"a‘t‘PBrP%r‘ pelygey nehish comEFifE®t o clai m
19, which corrpbmmxphiymlmngeﬂhf then dorulafl IV aadfew Wuhdcole¥imgdbor V
toget her with f {4 er et hyl eni caIIy unsat urated nononers. 21. A process for
the ‘preparati Sn-of A*functional i sed pol ymer according to claim1l1, which
conpri ses reactlng atriazine of the formula VI [err] wherein [err] and A

-are as definegoln £habdbsh £¥ lche FWe)SﬂH:%HYJE Qh{;&rfmdﬁacﬂgl-&’ﬁ%t pgcryl oyl
chl ori de, polymalelc anhydride or wth a ol yner or terpolymer of maleic

anhydri de. 22°laigd? ef“hd"‘bo?%?“éc%’rmeﬁb"t"ﬁ & ™AnemeTs ok | teci de in anti -
fouling paint formia IWeudfér & pogethier WHEROfulthar lethplétiidullpanadgiratae i N
di sperse paints_or disperse coatings. 24. Use of a polyner according to
clalml as alglca"&ern circul at - '

21l. A process for the preparation of a functionalised polymer

according to claim 1, which comprises reac:ing a triazine of the

&_/_- formula VI
A
l
L J
7\
N N (vi).
N
R -HN——e  &—NH-R
. \/
N
wherein Rﬁ, R? and A are as defined in claim 1, with polyacryloyl
chloride, polymethacryloyl chloride, polymaleic ahhydride or with a
copolymer or terpolymer of maleic amnhydride. '
), .22. Use of a polymer according to claim 6 as algicide in anti-

fouling paints.

23, Use of a polymer according to claim 1 as algicide inrdisperse
paints or disperse coatings. .

24. Use of a polymer according to claim 1 as algicide in circulat- _.

.ing cooling systems.



Exanple

- 25- 25' An organic polyner as clained in claim

D i

i nbefore described-with reference to any one of
A conpound as clainmed in claim 17 substantlally

- as herei nbefforé dBsctiled with reference to Exanple 3 or 4. 27. A
conposition as clained in claim 18 8¥bstantially as herei nbefore. descrlbaqf
with reference to the foregoi ng use Exanpl e.

25. An organicl polymer as claimed in claim 1, éub_stantially as
hereinbefore described with referemce to any one of Examples 1,

2 and 5,

26. A compound as claimed in claim 17 sub.stantially as hereinbefore

‘described with reference to Example 3 or 4.

27. A composition as claimed in claim 18 substantially .'a's'hefeinl-:efq;:e.

‘described with reference to the foregoing use Example.

£

H



