Background of. the Invention This invention rel ates gener

conposition for controlling the release of biologically active conpounds.
In particular, this invention relates to 5 the use of certai 1%'%
hydroxystyrene polynmers to control the jel ease of ,piQlgaicahdy active
.conpounds. The ability to control release of biologically active conpounds
to a locus to r L S r.t in,.t i el i ically active
conpounds. Typ%gmﬁlﬁlgﬂ déaﬁﬁ%&rﬁﬂh 3%&5@ @m{ggi?ﬁg%ed to a

| ocus to be protected, the 1o conmpound is rapidly rel eased, whether or not
it is negded. Controlled rel ease conpositions deliver the biologically
active cBasleemeundofthedanantionat nore cl osely matches the need for the
conpound. In this way, only the anount of the biologically active conpound
needed is rel Faseihvention tedates@anerallybty promposisibn 0ocontrolleng e ease

of fers the advant.ages reduced cost, lowered toxicity and. 15 increased
of o1 enbyeathrl BODRNHACI CEBRoR off PRTIIR #his INGRoTSIA s atnods

| nclugle GCARSY e RYdioR9sHirohOBbRahdss BTbhtd] ERERANAL, ofHRM ALY Of
the biologically active conpound on an inert carrier, such as silica gel,
and cl at hctavé compbunBle bi ol ogi cally active conpound. 20 All of these

nmet hods have drawbacks to w despread commerci al use, such as expensive
starting mat eThalsbility 6 ¢@ttrelompaisewflbidlygivhllyetivebaydedsrtel £hsas t@t hod
to the conpounds to be released or locus to be protected, and |limted

control Be prakected daseratanhin Heofieldi efdielpeicaliyactivermosprindsrtyrisalip e,
LOhoot RO DAL Sy Mool cSOLYeR SRBARAEPhoHll Fhul bASUaH 201

sol vent chaice _ dirti‘on pro m _ STt sol vent
rathes tbampblinddeshpldy Belehodt, Gethdthef ot nveitciamreded) Qontsellel idlBsse
i ncorporated into the conpl ex. For_exanple, EP 709 358 A (Suzuki et al.)

di scl osesompesisiomsdeadiver the bidlpgizally netive spmpornddpramagiesibat amrgound.

Al t hough { hese c QShtion rovi de sone.centrol of the rel ease of.the
sot hi az61°5R8 ARG s vy Ok Ef PEpBRURA° 8 thE vy oonly SESTFERf oLt ing
t he tetr gidls@banylaceiveretipbundatdded is e6lrhsed Hitothallbaad ® beSpMibated.
expensi ve. Suzukl et al. do not discuss hydroxystyrene pol ynmers Ghosh et

al . (US Sentralied Blemsendbny the advastagesmiirednead cast.dawered tedsity iaods of
certain polyphe | ¢ _conpounds and biologically active conmpounds. Ghosh et
al . jil%) ng?crégg%{]g@cﬁ?qu%xystyrene polynmers. There is therefore a continuing

need for controlled release biol ogi gal activye conpgsi,tion hat .are
nexpensi ve. SO BEENGGS of CBRBRACAARIAPSBATP GOy BEC FRtBRRS GRS mor o

ef f ecti venadpKARLibAlJrice bﬁch@gircghf a3 6ivelcoldpRubioh gl pRlohYorahk ibiSlogRARUN
t han conpositions currently available.
active compound on an inert carrier, such as silica gel, and clathration of the
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biologically active compound.

20 All of these methods have drawbacks to widespread commercial use, such
as expensive starting materials, limited compatibility of the controlled release
method to the compounds to be released or locus to be protected, and limited
control of the release of the biologically active compounds. For example, whether
a clathrate forms is solvent dependent, which limits available solvent choices.

25  An additional problem with clathrates is that solvent, rather than the desired

biologically active compound, is sometimes incorporated into the complex.

For example, EP 709 358 A (Suzuki et al.) discloses a clathrate of
isothiazolones using a tetrakisphenol compound. Although these compositions

provide some control of the release of the isothiazolone, the amount of control is
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o Summary of the Invention The present invention is directed to a
controll ed rel ease conposition conprising a biologically active conpound
‘and a hydroxystyrene polynmer. The present invention is also directed to a
met hod of controlling or inhibiting the,growh of,gnyGi@er gagbsns in a | ocus
-conprising introducing intot 5 or onto the locus to be protected an

ef f ect i vdimitedrandothet teeradasplosidlicompdendrideddtogirepeare Tiveclptimsaatis vement i on

is further direct to.a nmethod of, eliminating or inhjbiting the growth of
mari ne orFRANEIYS- %‘%&éﬁg& %Otcéﬁ%‘t‘sis'i‘nli“ﬁgm’r"ﬁgtryﬁ’&"c?ﬂ M¢So or onto the
structure to be protected an effective anmobunt of the conposition 20

descri bed abovehosthet @k §g8nten. Noe 60i Gty 966) tigclesercontradledagleasea net hod of

i mnati J.nhibiti th whh of f i, . i t
compr i of ORI TP SRR ety o B Bt B et fecti ve
amounts Ofcold o GIEP AFhéd10E: 1896 oM AR My draty Jopietie lﬁqra%sg.ri ption of the
I nvention As used throughout the specification, the following terns shall

have the fol | oy : erf&% : r i-Aqi:

ot herw se. %%gécg‘t%gg*er 0%%%1'%%15&53& %ﬁ%ﬁ%ﬁéhgﬁéﬁtﬂ eljre %dsﬁ%glg ystu% ene
pol ymer " aetaescobnidsitiyns thatsdneriaeepdsivgalopmpatibland alyshadaasiggrofiec to
copolyners. The term "al kyl (nmeth)acrylate" refers to either the

cor r esporkfl wta@@& apg mpore %Héfmtépetr@iltleg the refepse pithe bielagacally

"(neth) ac jCo i " C acrylic or 5 nmethacrylic
acid and G%Hev%)tdliége@&n%%ﬁ}ﬁ%g%gg(3 59{%35?92@?‘99 "Copol ymer" or
"copolynmer material" refers to polyner conpositions containing units of
hydro%yst rene a c{-t a[c el re other nononers or nononer types. "Mononer
type" ref%\*@%&v&@—%ﬁ%@?s that represent m xtures of i ndividual
closely rel at mononers, faor examnple) ,LMA (m xt.ur f lauryl and nyristyl
o net hacryl at eS5 PERSORt A3VeRYAN, I ’SPCt)BS&@@yéo,ntf?ﬁ%’gE‘%a??set RRfEYOR and
pent adecy, qat G f I
éong@,bﬁa&%kﬁ?%ﬁ)%fg{&&c@%@gbﬁna anlteX AgarHy BN neGIAFREY.

met hacryl at decyl) octadecyl "and ei cosyl

et hact Yl at es) nyEBtoddiE RVERISES, Ol EcRERE Nl AN R iREROLT | oo

m Xt ures represén nonomner n Cri bi ng
nmononer riahibiigNthecORN thnefmicPos@apisihé iwasiocdseompriBingigiteodRing hoogen’
means fluorine, chlorine, bromne, or iodine. The term "biologically active
conpoldsor ertoehe lpensiache prafeted)amatfestiveanmonst of tlee eeranesitioartescribed

agri cul tug Vepesti cides. "Mcrobicide" refers to a conpound capabl e of
inhibiting thée growh of or controlling the growth of

The present invention is further directed to a method of eliminating or
inhibiting the growth of marine organisms on a structure comprising introducing
into or onto the structure to be protected an effective amount of the composition

20 described above.

The present invention is further directed to a method of eliminating or
inhibiting the growth of fungi, plants and insects comprising introducing into or
onto the locus to be protected an effective amount of the composition described

above.

25 Detailed Description of the Invention

As used throughout the specification, the following terms shall have the

following meanings, unless the context clearly indicates otherwise.



20 microorganisns at a |ocus. The term "m croorgani snt includes, but is not
limted to, fungi, bacteria, and al gae. Marine antifouling agent” includes
al gaeci des and nol luscicides. "Marine antifouling activity" is intended to
i nclude both the elimnation of and inhibition of growh of nmarine

-organi snms. Marine organisns controlled By 2s medd AEteKi #4 i ng agent s

sui tabl e for URCuldy ﬁ&ie%nifh\ée@&hp‘m§d}ekygqgra@§tggﬁ&" Ak ROfdenf oul i ng

organi sms. Generally speaking, the term "5oft ng organi sns" refers to
pl ant s argdrovestyedneahemopslynterasarsl hydroxgbyaene kepgdymseott Thertatm)"alkyl

t uni cat es, hédroids”,sponges“ gnd anenones, while the term"hard fouling
or gani smEmatBlacrElaty” o 1t BetethacarreRpoRdms aypyéatsronmpthasaylate spier) |

such as r U g I . :

gt oal PR EhE terb REARDAER AR 1o o Bifer thEBofELARRIRE MVLIe L, ana

i nsectsi cifdethacrPdé ncidl dnd derivatiges. telkyl'emerss (0;-€6)iRolNCopbplkbe’ &f
inhibiting the growth of or controlling the growth of fungi in an

agri cul t ucepolypsrimatareal, refess taolyimern GaEpROsHORS sontaining waits of " her bi ci de”
refers t e LRt h_of or coRtrolling the
grow h 01Eh ya}lr%?g%%&g%?%%ﬁg%%aeno&%o{e mht%&%é}g)ﬁ&% &Iﬁ%gmgrctgﬁ%s' r%org%rﬁﬁbl e of

cer ; Insecti Ci refers ou
control | ityget pefeed o tHokd BONGMABES tHet repiaRMt niiktuRIsITlind{vid®al dlosdged on
total weight of polynmer or conposition involved) unless otherw se noted and
all owmt righefed meromars. for oxampls, ddMiamixenrsreidayryk and mypaissy st yr ene

pol yners r e ely) . aver | ecul ar L ght unl ot;her.w se
DO YIRS EELcsk i D DA, BN SE AR AR B e A £ e
abbr evi atmeftsacdyRitapp SMA (Bt ireBf! héfHdReyl ahd scttidebyl mbfHdcrilated) t er; HPLC
= high performance |iquid chronmatography; NIW= weight average nol ecul ar
wei ght ; NGEMéhlﬁmvura\pérlmgedmle@qtadecmngmn;ose[ﬂadnqigmwlpmsb.s Fpetheri | i on.
~ 5 The bioIogicaﬁhﬁaactivg.cog&ounds usF@EI in.this invent%on are, t hose
whi ch ar & YAPOPRYEhUHSORRFSSBE SRR $RGR Of KICSPHRIIURERIRRIESHHE A HBSE havi ng
one Or NMAndiRFfr S Ronest fypeMwHhdn QKR RibiPX ¥iidndr f&%{ds%d)éoﬁ@ldﬁ]léf es
thereof. The nitrogen or oxygen may have single or nultiple bonds, such as
in a tar eompositighsie Theiteri ‘haleyelr ‘dajogearrimeansflhoripe, dvorine, brdminegpr

am ne grouai 20 Suitable m crobicides of the present invention include, but
are not I%#%%d to: 5-chloro-2-methyl - 3-i sot hi azol one

2-met hyl - 3-i sot hi azol gpe; 2-n-octyl - 3i sot hi azol gne; 4) .. )

5- di chi or o- 2- njfg%mmsgﬂ%slﬁ? % 8e e OBPPBRAGS ztegwptyrmcremcwesc%mt e;

1, 2- di br ogne: ol b * - bh S- L) e;
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5- br ono- Seamhpsund® bafaldedif anhibéting -the @iowzh of dweompalieg the; growth of

2,2-di bromp-3-nitrilopro 5onani e; . . oy _

N, N - ¢ mePHGHORYERIRINS. 3, QCH?n@ﬂ?’?y‘ieﬁ?déﬁ’c%?%gaﬁi%b‘?ﬂl‘é‘il%%ibh‘ét‘%VPhydant 0i n;
1, 2- benzi el led, 5 A Bt i gt hyl ene- 2- met hyl - 3-i sot hi azol one;
5-ch|oroZﬁ?%?a-éfghﬂ%gggﬁgﬁgéfégﬁgﬁgF'and 3,4,4" -trichlorocarbanilide.
Suitable marin L1 foultneg _agent s» r i | P ude) but 3o
are not Iiniteﬁwgoge ‘ﬁ%@%@@%%‘ ﬁ;lg%%%@%ﬁﬁ?ﬁ?%@é?8§§§£ép8§?%@8%inethyl

di t hi ocar tMaRir®; arkifoRilihg activityut Yheviidea-t6-isslelde otk thariintinativhi cfzinde;
2,4,5,6 28 9ctober 2002 tetrachl oroi sophthalonitrile; N, N-dinethyl

di chl or opierpitien ebsroy theofanpyinesBraEM S| Ylazinrorgaaisme gpeirotlpd byyanat e

4,5-dichl gr.Q-2- n- o6t vl - 3i [ I , : ‘o L

NG (ff %% " Oanlaghrg%?gﬁ&\ﬁwé %?%H%sﬁ%ﬁa&ﬁ? g‘%f Jase in this invention include both hard

N, N-di net Ayl sbtrfdalink-o¥gahisuey. ok fbt0l0smialkyh & ihe-te winf ‘@bTtdeuliag nc
2-pyridinethiol-1-oxide, 5 tetramethylthiuramdisulfide, 2, 4

6-t ri chl oprgandamisiraeferstaplants agyl ipvegebrates, such as slime, algae, kelp, soft
tetrachl oro-4- (et hyl sul fon -pyridine; 3-i0do-2-pr.ppynyl butyl rhamat e;
i | odonet R aiSREeS e SPhes AR AR o M B forsy e PBLLAE

et hyl enebpsgh Qe 26 A8 BiveRBthted RAGRE S0 d typai STRHrA HitehsREI,ARich as

2- (4t hi azolyl)-benzi m dazol e; pyridine triphenyl borane; phenyl an des; 1o
hal opB®pabgyhaclesipubawermer ard madlbadckoxyar yl - 3-i sot hi azol ones. Suitabl e
2hal oal koxyaryl - 3-i sot hi azol ones include, but are not limted to,

2- (4triffuoronet hoxyphenyl)-3-isothi azol one,

2-(4-triffuoronet hoxyphenyl)-5-chl oro3-i sot hiazol one) and
2-(4-trifluoronethoxyphenyl)-4, 5-dichloro-3-isothiazolone. Suitable
agricultural fungicides of the present invention include, but are 15 not
limted to: dithiocarbamate and derivatives such as ferbam ziram nmaneb,
mancozeb) zi neb, propi nwb, nmetham thiram the conplex of zineb and

pol yet hyl ene thiuram di sul fide, dazonet) and m xtures of these with copper
salts; nitrophenol derivatives such as di nocap, binapacryl, and

~ - e . T




fungi ci des such as: diphenyl sulfone, dodi ne nmethoxyl,

1-t hi ocyano- 2, 4dini trobenzene, 1-phenylthi osem carbazi de,

t hi ophanat e-net hyl, and cynoxanil; as well as acyl al ani nes such as,

fural axyl, cyprofuram ofurace, benal axyl, and oxadi xyl; fluazi nam

flunet over, phenyl benzam de derivativesy such as tiwsetderde®2 osed in EP
578586 Al) amino acid derivatives such as valine derivatives disclosed in

EP 550788 Al, “ qpti by Airpdseichiess igdluds ageicithral fungicides, herblcxdes and
(B)-2-(2-(6-(2c anophenoxy)pyrlnldln igyloxy)phenyga 3- net hox acryl ate,
28 COct ob&msertio] ebenéxg(muizmxat frirgieide orefers et bompound capabllesa nehﬂytmgster

{1 1 oo bhe SR 0y Bhsn RURER: Mo 2rom B B RRURT R A Dy RPEL SERNCREOBy (bl o

herbi ci dggcRbs ttf@atﬁfe?ﬁ%i’bléﬁ%eiﬁd Qcm T “REEBIERle” l?é’fer@"t@a%hﬂdu’ﬂdtc%%ab% of
carboxylic acid derivatives) including benzoic acids and their salts:

phenoxy amhibptiegyhe guisth oioechnizolbiogyhegravitiof aextaimpiantspand; and
trichlorqacetj.c .a and its salt Ci i vatives, including
cthyl N, NEGEEHHE LRy R oR COmBAHER S BAB I HBTCIEnE SIRAET vt ot ur eas)
substituted tr|a2|nes) di phenyl ether derlvaLJves such as oxyfluorfen and
f1 uor ogl ycof erbll aporpgkara perrenb biwveigbha1Wt") bagehendrialiverightphies,

uracils, Ip%i;éﬁ {8’%% e:ﬁﬁé’m% bl Qr%ﬁnpﬁ eES B&MS? nBt‘ecd“ax?& aft %Wt‘}gég@é‘g

thlazopy nsectici b resent ‘Invention 1 ncl are
not |im GRelubive. MeRBalA,; weigtts of the ﬁymygw@@wpbryrmérs @zemrm vvraghvl
bi fenthrin; binapacryl; buprofe2|n carbaryl car bof ur an;

chl orlpyrlawegagecmplﬁcp 1 weights sumeshgth ergiYs gprcabedheA swﬂahmu%o®¢hexat| n;

Gobet on. aPRARREHER R Bl Mind BhEVIRARR S ar LEPRUER: TRl il
demephi opnililitiralli £ fitér; HPECORigh&@b/haned HiQidsh@matditdpizeMy EO n;

di met hoat e; di nocap; endosul fan;  endot hi on; esfenval erate: et hi of encarb;
et hi on: at¢ight averagrynolesulaspyeight:dVn i embep averagenmotassiar watghas fod ;
fenbut ati n~xi de; feni trﬁt hi on; fenoxycarb; fensulfothion; fenthion;

f enval erzi}tpé;n flﬁfé B?’b?ﬂ bcf‘P fI uf enoxuron; fluvalinate; fonof 0S;

f osnet hi | an; t.hj ocar. thi azox; is i sof enphos;, i sox i on;
met hai dophos: ﬁw@blﬁ %@ﬂfyoﬁctl ?wae‘ambs uﬁ%ﬁﬁ@hﬁpm IFEe PN BEF élwﬁeo%ﬁwﬁ

mevi npho ot 25

par at hi one PRARGEII B aPRBRGLTHAE) U ERhpREMd LIRS (1AL havPHENE or

pirim carrhorepatmmn mweétﬂmh n1mogénnmtmn, ﬂuomnea:rtmn;tmwtlgar’eeﬁ Phe | daben;
resnethrin; rotenone; tebufgenozide; i’ W& ﬁrbufos hi odi car b;

t ol cl of oSUHROERY 0T OKY BB A Bave ﬂng%%aﬁ DR SRR &8 0P EahB by cal | y

acti ve cagnaunckts BEAREEAHI®, m&eﬁ Ghelee ior &o MidraCeriapant | oul I ng

agent. Especi préferred are’ 2-net 3-1sot hi azol one chl oro-2

met hy)y- 3-i sot 8:}@%2%1 Qr?mrgtfl&d%gtc%lthg’ s@#@az Oc%lt?&? inctuds B &UR Rt drAiRG! V! -

28 ¢ ober 20 I'so hlazo one enzf
4, 5-tri mebhylchaoR-oohil- aZiththli@zoléhe ; @freZhyl- @-@sﬁ”thlazbllﬂnd 2eiobgiled-e;

5-chl oro- 2- é}i 4-di chl orophenoxy) phenol and 3 trichl orocarbani|ide. Any
hydr oxy stijeténezalent fob Wehloe- de@ﬂY%"elﬁo'ihéa%@@ﬂﬁl 3'F9f1°L'2\'é>r9?3él§érhuchvent| on.
Sui t abl t t

Sui tabl e ILANKE!Y 5 en6 OIDE IR SR LNGLI IRt OM 208 ARt ol 1o

hal ohydr QXﬂ@dyhheﬂ@thpmmﬂenmlawehteaﬁadbﬂ@fmw;rthxmﬁntﬂens Hiomp@hymr and
chlorohydrogystyrene honngolyner Preferab;y t he hydroxystyrene
homopisl y b Pylipeane; 2-brsime-gt nitorpepgnedios 2, Relibrarae Sonittilewyopianamiden0o) and

to nore € 0 y in

e angalor SRty [y dsBRgh B R RCuRIR Al Birt bebliech AR afRE h Sa:

present inzmz%tﬁfaﬁoﬁﬁm)bﬂéﬂ,S-trimethylene 2-methyl-3-isothiazolone; 5-chloro-
2-(2,4-dichlorophenoxy)phenol and 3,4,4’-trichlorocarbanilide.

Suitable marine antifouling agents of the present invention include, but
30 are not limited to: manganese ethylenebisdithiocarbamate; zinc dimethyl

dithiocarbamate; 2-methyl-4-t-butylamino-6-cyclopropylamino-s-triazine; 2,4,5,6-



of hydroxystyrene with one or nore conononers. Any conononer that can be
copol yneri zed with hydroxystyrene nay be used to prepare the copolyners ~ 5
useful in the present invention. The conononers useful in the present

i nvention can be nonoet hyl enically or pglyethyl eni 2&aldcpolorrs 300 at ed.
Preferably the conmononers are monoet hyl enical |y unsaturated nononers.

Pol yet hy t&aperlorgisoplihalenitrile: M adbdvmethy ldicklerorhanyl res088F i nki ng duri ng

cont Fol * SPEYIREbERARab BEale Tobper PRIGEPIRAS! 1 PRBLIGH S biigaeyen more
Pol yet hy i gjthesdol oh e N2l Ubdidech] 5RVROSER 3t HAbY- plhthmuﬂme DNeBd irRethiy 2281 | nki ng or
only crosslink to a small degree, for exagﬁ) : but adi ene, are al so

817

sati sf acpdepytdhdhoredichlaameshyshieosidéa ineP{pyrighsethiphiedidemnoner s

| ude, .b
e oser sethatichy Rburd i dSatR: 28 SR TRITE Be: 28884 ot nyl ene
NDNOMET S tofPdchRRb&- C&éﬁﬂy@étﬂ!@{yl}:p?ﬁﬂﬁ{@@m%fﬁ ﬂﬁ@)anbuwlecaesandautén ted to:

styrene, a-methylstyrene, vinyltoluene) ortho-, meta-
par a- met ljlodopreshi) péoWISulfnye Hea dimet whdlthapthammdrmnand vi nyl xyl enes.

The vi nyl NONEr s | s cl ud hei r substituted
count er pgﬁxgi;énphp 158X eh‘?aal'l‘ MQ{SBH ﬁéﬁ%%?fl g?‘l “cont ai ni ng
one or Whﬁaiam?)%ﬁzﬁﬁm&ne E?ﬁ'&u@e’stxfib}ﬂ&iﬁ%raﬁb Ogtiémaeﬁd&r om ne; and
nitro, cyano, koxy, hal oal 28 Cctober 20 car bal koxy, carboxy,

ami ndoandladd)paydpamicnomoumlsu, oeg -hagoglkenparylel-frtbigenkmed. Sutable 2rononer s
are pref rre Swt | trogen-cont I ~I oungs, ,i ncl ude, but
are ot xyerstol-RoPhipeeiings Sidulahgiiats eethimoli: Aas

2- et hyl
5 3. d?/rret dﬁébi&%é%%%en?}])g?ﬁb}ﬁhm@oﬁm\@gQg{4ﬁ%/ﬁﬂ_1&éﬂé?nne;hoxyp denyl) 5-chloro-

met hyl - sLﬂafsbthmekd)nquandIZ-(rtlemﬂImi'omhuxy@ihen}éb4 Stdichhoriol 3risdakmlizelone.
2-met hyl - 1vi nyl i m dazol e) N-vinyl capro-lactam N vinyl butyrol actam and

N-vi nyl pyrr ol iSidegble Sigricaldtiarad fuvdicide s af 6he pbsdent 4heeh b ih@age, RITRS S
I ncl ude, but are not 10 Iimted to: for exanple: a-olefins such as

or opylenaotilimiedype dithiperrbampte madrdenivatives picki anferpame gitas, maneb,
d o- C20) al k | tate and
(5 ol o6 gt Wb OB 8055, B Bl ecetate and

brom de, polyethylanetiiromi dieulfidendhisiang ddwm’lkﬁ&eaaﬂtuésaywm&ﬂppbf om de;
vinyl nitriles such as acrylonitrile and nmethacrylonitrile; (methjacrylic ~
5 aci d ardl@snitrapheral deytratives sychasplingrany binrpearyhrand3see-butwed.6f i c

aci d andagg({]g éﬁ%@%ﬁ%sc\?ﬁ'r%?g?gar%%ﬁ Fé%%@%éo’&gclg@é‘%ﬂ T 88 @1%@ %gd:% ?oﬁé?tr,s

fumari c suc ds corr es an

I taconi ¢ gpedicie dbdamen, abiciuinng Wi} thli@beﬁ@@ibl@,svmﬁrdzeﬁﬁoﬁﬂ'bdﬁme
anhydri des, am des and esters. A preferred class_of (nmeth)acrylic acid

deri vat i \RE§CYBIdQis, dsiadimgnel, trpdymeton, brterianed fueroimidg poarinekd
(meth) ac réﬂcf’&h‘%xﬁﬂ?de? %*BﬁfrkthI, %dg%wﬁ?gfﬂéﬁm%h, thifluzamide, and,

quinomethionate; miscellaneous halogenated fungicides such as: chloranil,
dichlone, chloroneb, tricamba, dichloran, and polychloronitrobenzenes; fungicidal

25  antibiotics such as: griseofulvin, kasugamycin and streptomycin; miscellaneous
fungicides such as: diphenyl sulfone, dodine, methoxyl, 1-thiocyano-2,4-
dinitrobenzene, 1-phenylthiosemicarbazide, thiophanate-methyl, and cymoxanil;
as well as acylalanines such as, furalaxyl, cyprofuram, ofurace, benalaxyl, and
oxadixyl; fluazinam, flumetover, phenylbenzamide derivatives such as those

30 disclosed in EP 578586 Al, amino acid derivatives such as valine derivatives
disclosed in EP 550788 A1, methoxyacrylates such as methyl (E)-2-(2-(6-(2-
cyanophenoxy)pyrimidin-4-yloxy)phenyl)-3-methoxyacrylate;



nmononers. Each of the nononers can be a single nononer or a m xture having
different nunbers of carbon atons in the al kyl portion. Preferably, the
nononers are selected fromthe group consisting of (Cl-C24)alkyl
(meth)acrylates, hydroxy(C2-Cg)al kyl (ngth)acrylates, >3 octop 002

di al kyl ami no( C2- Cg) al kyl 25 (et h) acryergt es and dial kjl am no{ C2-Cp) al kyl
(et h) acryenasi1d2,3)thiidiaableyt -cRiothidic aéideedetiPhOSRE: Sdh aBtrchitheiadalil;
branched. Preferably, the hydroxy(C2Cs)al kyl (nmeth)acrylate is hydroxyet hyl
net hacr ylcareendeziog myyclebutangly feptiugopredler irede morhmys azendfost fanarimel;
copolyners_of ,the present invention are the al kyl (meth)acryl ates. Exanpl es
of the aIféwmlor%ﬁr#acgﬁ%lﬁeéﬂ%&mnoner where the al kyl group contains from

1to6 b t, | sp.call 28 Cct oher ,2002 t " t" alk

Louirs ey or e SRR S achy S P odes i e i
| gt ¥ : Mz .

2oyl ¢ o pRRHHe AR MOFIELBLE, indHidthg FRdBdeiq ERE LR eaky, Bt IHY i

cycl ohexyphemi Babstitwted, caclyatydiceacyds and yheirasadssg andtbichidrbacutid dd eeld.

Preferred | ow cut al kyl nethacrylates are nethyl nethacrylate and butyl
met hacr yI14 saltgcashawdc aeidi gpatvgties, W@?%@V&%Nn‘i}ﬁ%ner where the al kyl

roup co L g , : d o 2 " al kyl
(et by aorgieht By pRE fabied RnA i ORRuRh e Rt B fieas s i S plkbined, 1
met hacr yl diphenglcéther @etivacivek auel adeayflusrfehatid/flabwglyesis ailides haet vl at e
(I DVA, based on lo branched (d o)al kyl isonmer m xture), undecyl o
met haldr y| 2 Broradile ¥y henaxycherbigides, raeils mitkiloss and other ongamac horhieidps
tridecyl J{ﬁh)hﬁ cﬁi%?)?g’ar{cfttﬁ?ﬂﬁgﬂ nmet hacryl ate (al so known as nyri styl
ate ecyTl ‘met ry

met hacryl ., pen | at e and conbi nations thereof. Al so

ful . dodecyl - t ad I t h | at MA) , ' fo.li. d
branched | somare repledBaRjot o Sty Yo ve e RdbEeaR: pEnpaubEyFed
met hacryl @t §8ep13id: ARt M&ﬁefﬁéﬂlﬁ?ﬁ;ﬂz@ﬁﬁh&é—%&h@lHﬁéﬁtﬂfﬁl;Of dodecy!

and tetradecyl methacrylates. The preferred m d-cut al nmet hacryl ates are
| aur yl - mybinapgtryleh hpofsdiag earbdogde cythpdutay eaytaprehloapyyifes; ehborgyrifesdecy!|

nmet hacryl at e. anpl es. of the al kyl  (neth)acryl ate nononger ere the al kyl
gr oup!20 %ﬁ%ﬁ?ﬁ@@%mnﬁscxf “@f“ﬁéﬁyﬁ‘gﬁaﬁf‘bw rg}estgr%pygﬁeq%\gnqﬁ gh-cut "
al kyl (”E&éll?:ﬁéﬁlﬁﬁ,e&émeﬁﬁﬁ d@ﬁfaéggﬁﬁslmmm&éﬁﬁ'e ﬁ-é%h%@ﬁ“&%e?ﬁ@ty'

met hacryl ate), heptadecyl net yl ate, octadecyl met yl at'e (al so known
as st ear yflemetdnaSphathy) sulfoxidddemylep hixrivd?d;rddra¢phion-8 pdialifom diexinghat e,

behenyl nethacryl ate and i nations. thereof. Al f ul : .
ety oi CHSGRTACTRIERACT (Ao TAERR) JimeHoare; LRos: SRAGRLLED: sndoshiary)
and ei C0Sé’éfeﬁ‘?élgf'&'é%’Eﬁﬁ@fen@ﬂfb;%@ﬁ%ln'; %El%?a[tXJ—nﬁ%ﬁa%Wép%ﬁi ételfilos; @ M xture

of hexadecyl and octadecyl nethacrylate. The preferred gh-cut " al kyl
met hazo yl fenemiphes;dengtaion fentiutatinhaside); ferdtmtticne fenoxycard; fensulfothion;

escr i bed BB Siie e hardyingh sy Ehaer el ko ar | on
procedur egshiifla h SAatEREaY; 385t k260100 RbfMHoL CisBk&MiGh S, and

g
t hese conmercial Iy avail abl e al cohol s 10 8odct ober 2002 are m xtures of
al cohol s ofethamydomhoshaiathidatkion; qethadcrirhgmechowyh mothyigatsthion6 and 20

carbon atons.in the al kyl, group. Conselguentl , for tge %grgose ~of this
nvent | onBeXIBHOS FARFAEIAHP QT RPEr ook BY SSRGSV the

i ndi kuatalaithydn;@gga&ﬁﬁw RbeatB! 1oR@Bibs ¥t pRbShar®idoRC hHeRicHrkt Ur s
of the alkyl 5 (neth)acrylates with a predom nant anount of theé particul ar
al kyl ( nephimiphdsaethylapeefendios; promerfarb hpopacgiteppyiidaben; aesmetintia; al cohol

i xt t t h I lts, in.the LVA . DPVA, d
CENR monoHEPRegBaS DU e de RE00es: T BF ehe-Bu srabinicap] fcluipermethyly
derivativgg, %%gj|th{335ﬁ§?f5’9&9?§“86”ﬁ9ﬁ present invention are mnethyl

met hacryl at e, acrylate, 1sodecyl nethacrylate, lauryl-nmyristyl
nmet hacryl at e, decvl pent.adecyl nethacryl ate. ¢ | - el cqsyl, net hacryl ate
ond cetyl st et BF DipREAIGSRYe BRSNS EE R iR iR R A e

I nvengg oNahsifeuliy ﬁg’é(ﬁ/@tﬂégﬁé%?alg} ?Eéfeﬁ‘éﬁ(&r)é@fm@ﬂ@nﬂi—%@tmz@l@h}i,@fcm&@-
hydr oxystyrene polynmers with t or mal dehyde and a pol yphenolic conpound,
such as t metbyHBdedtbsazplome, Grooietidt3-igothiazelape; 4, 9vdichdoropneweyl-3her ei n

i ncorporated by reference to the extent that it teaches how to prepare

t hese pol yphenolic conpounds. It is preferred that the hydroxystyrene

pol ymer used to prepare these bl ock copol yners be a honopol yner. 20 In the
hydr oxyst yrene copol yners useful in the present invention the weight ratio
of hydroxystyrene nononmer to conmononer is in the range of 99:1 to 1:99. It
is preferred that the weight ratio be in the range of 90:10 to 10: 90, nore
preferably 15:85 to 70:30. Particularly preferred hydroxystyrene polyners

oy ~r—- * S - o - -




The hydr oxystyrene honopol ynmers and copol yners useful in the present 30

i nvention are generally comrercially available or may be prepared by any
sui t abl e means, including bulk, solution, and enul sion pol ynerizati on. 28
Oct ober 2002 The conpositions of the present invention can be prepared by
m xi ng a solution of the biologically aqgtive conpound2&iOcholers@dP@ i on of

t he hydroxystyrene polyner,.In the alternative ither the bjologically
acti ve coRPBMEIOre MRE aRRA I drmstBET R R sp g lhe e s o
SO'Ut'Onéﬁ%pyﬁ?lﬁu@ﬂGEH%&BHHQ@ﬁﬂﬂonﬁ?&ZQ@&ﬁBhﬁ%pBeﬂ&ﬂﬂ?ﬁ&&ﬂ%ﬁﬁ?&49?1yﬁEr
may be added neat to a sol uti'on of the biologically active conpound. The
sol vent daithberocartmrelidey any neans, such as under reduced pressure, to
yield a solid or liquid conposition. The solvent used to dissolve the

bi ol ogi cal | y aghy hedeauyreyieserfymbisolyher sawBpelynibrfibarsefil ibrthegrbgdntused to
di ssol ve the hydroxyst%rene pol ymer. to Wen different solvents are used to

di ssolSve inpentpy| Syikadle hydsexypsyresegnmepdrmers indpde oxytsaserratdimitiedner |

it is prefe . SCI i s Qf ,sol vents
my al S0 BervEEy e Rort Bk hfordid dn S sRhNE nolfobblyat, Bhano)

et hanol , 116hpdRXFeSrene Hotidpolpmeh Afthalsdontsinidibeyapeeihyhop6lgadre;

ket ones, such as acetone and nethyl iso-butyl ketone; nitriles, such as t5
acet oni t randechlgnehydrexystysene homepolyiper nBrdfovably; theehydnegysiyoerryi cal | y
active c ound or the hydroxystyrene.paolymer or b nded as a
ol RO Ry Bert RavB A ERRAE PR iR s 8ke O 0T R GGG

i nvenfgi ONmotd pheéfefdtly A tRE rhfaé of DDOD ol TR dnd Bfdlst YeefePAHIPUAGhE S-aHEét ed
and the cal i xarene conmbined wth the nelt. Wwen the conpositions of the
present iadf\Ae000 d,m28/09020 oils, it is preferred that they be taken up in a
carrier. The hydroxystyrene polyners of the present invention nmay be | oaded
wi t h gener al | yHfdomyGtyire¥etcop oly@ferdmtsefifl inhtdehirebag imakhtioacire copslgmpaynd,
based on the wei ght of the hydroxystyrene polynmer. Thus, the weight ratio
of bi ol ofitcHATGXERHTERE WatHeRMBr FOTRFARORYSeFF e ARYIHIARIMETthetecan be

conpositi | gq@{ . : r e wei ght
ratio is @g}xlﬁegg&?o : {wgﬁodfy"s reep’Bg“é?’ngﬁtsgd?%’%e‘l%e{h% %BWER}%N e than
one bisol ogiefal inytlecpresent ongeaitivh. nfllge bemoaemer uséfal énnhe pirésean Snvéntide
present invention as |ong as the conpounds_ _do not irr v%rsibly react wth,
or ot her viadebei@anosthylgaicadyar Ralreihyvionically uasapratel.c Preferally thee

hydr oxyst r i : r J ease

of 17 A moil hy e ARM AP pitincRtlel Rl v oy

spect r um whsatanhted conidriomers whighdead talcessslinkisg dutinigsthegoly®drizatiohe cost
2 treatpent when nmultiple biologically active

of 12 28 ober 200 |
conpoundscw?@ ea@eﬁéefer CORPISTHANS TeANIIBG & VR JYGi ORETQ) 0hLhe veleasppbihed i s

used, 54 heyr : ' i i sto
the i ooy gty acelfs bR BLoR g ey hftally MRl BGhoEr L RERGH A0
conposi t i noisleafl tbleeosshindihg on ondyy cfosslile to aanall degree; dor exexmpkeych as

wat er) organi ¢ solvent or m xtures thereof. Suitable organic sol vent
carriers PwAdieRe a3aalsg satisfaciorkicPRYNOBerScet onitril e, ethyl acetate,

butyl acetate, toluene, xylene, nethanol, ethanol, acetone, nethyl ethyl

ket one, net hyl Suidable ponpethyienicallyynsaturgited sronomgeustinglusiee byt aeonot

propyl eney.al.ycol ). dipropvl.ene alycol ., and alycol 1.0 ethers. Wen the
Conpost ¢ ALK (HRPLaBA R mdndits R PR aiBg R P s,

appl i eat i efhyléhe hfid BuBEREtRE dthflenehfofmet£r be an agronomical ly
acceptabl e carrier. The conpositions of the invention are useful wherever

the bi ol ogi cal &yiia6ld ¥ify tATRA AL R IntREE Vbut YAPHoL IRIRIPLOR ALY
active conpound 1s a 1 § mcrobicide, the conpositions of the Invehtion are
usef ul i nocnethydstyireme,orinyltblusinte] nrphichemgtaswerid pdravimetbplsgaens s, such as
bacteria and fungi, in a Jocus. The conpgsitions of the invention are

sui t abl e ¢@wluiswlbenzgng, viswlnapkhalennangd virdaylemess rldw vinglayomptia sns.

Sui table [oci _include |l tq: | i rs: .alr. washers;
mimeral srons cfasd el 845 bl b Behid sy RO (T Raty tallc

SW MNg peohple, HAGge rRdbe deyivativeaUiHas is,mataitsng 988l02Hhére EeﬂbF@N' ture

adj uvant preservation;_ construction products; cosnetics and toiletries;
shanpoos; gtitunsnsueh aathioaine, shiariaper broming; gndanised, icyanetalkexy.dralogdwdumer
products; soaps; laundry rinse waters; |eather and | eather products; wood)
i ncluding |lunber, tinber, fiberboard, plywod, and wood conposites; 25

pl astics; lubricants; hydraulic fluids; nedical devices; netal working
fluids;



enmul si ons and di spersions; paints, including marine paints; varnishes,

i ncl udi ng mar.i ne varni shes; |atexes; odor control fluids; coatings,

i ncl udi ng mari ne coatings; petroleum processing fluids; fuel; oil field
fluids; photographic chem cals; printing fluids; saniidsi eeidber dEORr gents;
textiles) such as fibers; and 3o textile products, such as clothes and
carpets. carb3lR&yOeh ey, 38080 WhderlkeDimbsi ddronainls. therbAYQALI on conpri se
a mcrobicide, they can either be added directly to the |locus to be

pr ot ect edhalogadatad styrenemepesiert ane pueferead. conprising a suitable carrier.
Suitable carriers useful for mcrobicidal applications include, but are not
limted to, waBeitably garigensaintanting sich canpburddinctade, Hutcnie, nadilhitgtene

gl ycol, propyl ene-glycol, dipraopyl ene glycol) xy]ene, toluene, acetone,
met hyl i sB: bmrmlmkrémee?-%etl%tiwy?@fn ney 3reé§y{-ﬁéfﬁ%lwrtmeec%ﬁ&ﬁf§ﬂ-5ons
may al so t 0. hGHOE j e alTh( |sLid.abd e rates,
el o1 no D, Bt A LR B i DO S A S PR T
parti cul amdthyhsihlstitnedighindapsnthdisoquinvdines e bsinylited ozods, B-andthgl-and t he
particul ar m_crobicjde_used. The pr ep:lr\rat,i on of these formulations is by

vel | knowsinydimidezele, AEVisdearrarastameNcaaptutTdastam@sd se a ni crobi ci de,
t he anoun itions of the invention necessary to control or
oA sammee

inhibit t m croor gani sns depends upon the | ocus to be
protected, buts ically sufficient, 15 jf. it provides.fro .5 to 2500
bpm of i er obi SriaDGeEBles 384 subafiep shlepe aRoR P DI (ks a8 RoEn
used iy | aeditdd8d: foRPukabfh]bUs Jolelindshdl 49 PropgiRené 18l t§ledehend BHO& ihONS
of the invention my be added to a nmetal worKing fluid concentrate, which
i s then falkier-okifinst(edch di€C gCypiatkydia-bledinspnpiagl alcohsl eftetdeudhnaent i on
necessary to control mcroorganismgrowh in the final netal 2o working

fluid dil uinydmcatase sundf vinytstearate; veyylhalidesessugbrasrdnyy clilovides vinyl50 ppm of
the mcrohicide in the fipal .diJ.ution.. In |oci,such _as a,paint, jchis
ot 1 ur t nioHdeu B! BrpeiGinyiftidind Roridan SGuitsRe Blorfudand vimlidsme
necessaryhiOmeRRtAR] Ak QIR RBAMN SIRrg Mk Hlead ﬁi@‘tﬁh%%itﬁie;t(ﬁ%}fhﬁ'b?ﬂiéje

generally from500 to 2500 ppm of the m crobici de. When the biolaogically
act i ves coapduaud dérivhtives esanas comresporsling sinziden rindeesaentsi; fmalkicrayidgadt ) t he
conpositigns, of. the present inve(g_tpi on c?ghﬁe used to,inhi b@% t he gro h of
mari ne or §&hVé e%ﬁ”&bﬁ?FB%?B‘?’P gAY Sifso 2 idEs ang BSERIS TYRRBCAHhr i ne
Struct ur e ynReReRit s WA dstRrRabbhailAAmIBdd 5d 85fetE it @niOahg cREdfE ed,

t he conpositions of the present invention can be directly 30 | ncorporated
into the maidsrenddenivatives sugipas earresporcting anbythidespamidessandiestere, or
incorporated into a coating which is then applied to the marine structure.
14 ZE Cct oberI ZDﬂﬁbl ffiu-ied&llﬂss d“ft(niemh)&li:t'yllimhcig&hagimhlwéds rbpttesanﬁled’lkgjr alliyhi tgd
to: boats, oil platfornmg, piers, pjlings, docks, elastomeric rubbers, an
fish H%ts(m?ﬁ@aéﬁaﬁ%isgﬁgéﬁguf(?fi (F%Féh?ﬁ‘\”ég ¢ and\thstisutesd @ethaerylamidg rect | y
| ncor por aeth b, ShAUEOPIRSBHOMERS o£h B8 LOTREICmlHBARE d'a biffudSavider s
duri ng nmanutacture. rect application o e conpositions of the

i nvent i on diffedeypimtahbersrefdarbon atomis initles aliydpoasiohi Frefeahblyothevood
pilings. The conposi ti%?gns f. the invention can als 1/\%2 i ncorporated into a
mari ne coARYRRCLSALS sedeche iy £he groNp snsisting ok ( walky conpositions of

the invention conprise,a . ,narine ti,fQuli 1o ;agent,. .t he amoypt of th
compos! ¢ 1 GREBRTa S AT b Cadeae bl et Ry B, chally RO CRCaritih of
mari ne_or i j ] | Ghe L i f. 30 %M
o T ne BReRPBe sty BhE Riaky Bb LS b} PO B RN Pif MY
be protec . & i : jan |.i _the
conpositi ﬁg“§§°?%§9?ﬁﬁght.OH%§$EQEP?EEPF§r?ﬁ§%¥ggﬁﬁﬁ%ﬁﬁ¥ﬂ$§wgﬁﬂﬁP¥% tly 15
appl i ed or@galkys(math)acelateiz ydroryethly! rdethaamate HEMA)necessary to
inhibit the growmh of nmarine organisns is generally sufficient if it
provides 0.1 t @a3@icUldrlpbréfefiddemanbimleds hkéfil 28QRE capSlRtherD S el presehe

wei ght of the structure. It is preferred that the anmount of the

conposi t i angenfion hre the sHuildmebh)asuylates. ehramples eftihdaalByb(metinacohateos
marine_antifoul i ng,agent alone; nore pr.eferably. tQ 15 20 9%t .

"hcor g0r acherieD witis abe AU R EnRiR R to it dop ai B Pliq el
invention suitable to inhibit the gromh of nmarine organisns is generally
sufficient if it provides 0.1 to 30 %v of nmarine antifouling agent al one,
based on the wei ght of said coating. The anbunt of the conpositions of the
i nvention preferably provides 0.5 to 15 % of marine antifouling agent

al one; nore 25 preferably) 1 to 10 % . In general, the conpositions of the
invention conprising a marine antifouling agent are incorporated in a
carrier such as water; organic solvent, such as xylene, nethyl isobutyl

. L, o . S " o o



30 Direct applications of the conpositions of the invention may be by any
conventional .nmeans, such as di ppi ng, spraying, or coating. Fish nets, for
15 28 October 2002 exanple) may be al so protected by dipping the fish nets
into a conposition conprising the conpositions of thg hswestiwpzand a
.carrier or by spraying the fish nets wth said conposition. Structures such
as wood pithermgsyane Alkyh (metldatmiales) preteefsd ythdicrrlatd IMMAYesthet at i ng
t he conpositions of the invention into the structure. For exa

nple, a
conposi t i emdogthyhacrylatntiropylf methasrylasephwtail methacerlateBMdy apd bplied to

wood used for, pilHngs. ans,of pres reat ment.. or cuu

i mpr egnat i%HY lagﬁéggg’c%ﬁ%‘ﬁ@?ﬁ%h@cﬂg@teﬁg@iﬁt hexy geﬁ?épﬁfré%gﬁenﬁ}} YR ot
fiber dur I:ﬁgtﬂm:@%ifa%@,t &ichhek9] MINR HRPEINBM AIHY thesedt, Pradateddiv2at vent
and optionally other ingredientS. The solvent may be either organi c sol vent
or wat er. dikygl methasiylateasreimathyl metbaciydateaard butitlabethacoylatse in both
sol vent- and wat erbased mari ne coatings. Sol vent-based na:ine coatings are
preferred. Any Exameids afitak abkyldaietbipacrbatatoionaadr whetrd eheratkylgroup

Sui table OGRS T L) SHibo aomth (alrsallad e BULg¥ S Ehl or 1 de 11 a
I t-b [ ' I i
R e g T S e A

copol yner wygl @ethagyhiucdets] tisthacsilans isvdesyl methadrgked (FINLA MRsed on
but adi ene-styrene rubbers; butadiene-acrylonitrile 20 ruhbers;

but adi ¥ne-hrapebad (GroalksAiisemermigiie) sindecyl methacrylatecfodeeyli nseed oil ;
hal t; i es:, sil - and, the, like. Th i t] f th

o beent | eHA At EBR kT Py bRt meiBard e i s RbARI T wi n:

i norgani C fRtHIRRYPmeCh 8GH &te RhBEBHown 88 nti8styl %E%hﬁ&%lla%g,l pehthgbgase

materials, such as rosin. Water-based coatingS nay al so optionally
contai n: cwatherghite andi copebinativns therebfic Alscusaful aym todecylipuitadgcyl

nodi fiers, or, adhesi I ters. Sol.yent-based coatings may .al SO

opti onal | yREBHGT FRTEADENST &SRO o {ERE Ang DraREhr &5 M AL dapeeyln
typica i i { 9 E . at

A R o e R T S N S A e

anti sett| i mgtlaaerptate IDMAY, @ Bkt of dodenyl hddltetradecylpme that@ybates.cThe ous

oxi de, up to,.30 %n. pi t her .t han cuproys oxi de), and to, 15 %M
i ne. anpegied guisi ety w et gaars Sos e sheinptate,doderring
the conpo 'éﬂtﬁﬂécﬂfmfef}?ac'ﬁgl‘é' %@Eh&’iséﬂ%)éyp&e%&éﬂy%et.o a structure to be
protected by any 'of a nunber of conventional nmeans. Suitable neans of
application inc r t oL , [alch I, O hi ng;
or di ppi ng. V%e%ygﬁ%@%%ﬁ%gﬁ%g @%@%c\efgl%tgﬁ'ﬁgﬁ(?\%&g&fﬁgggéiac 1t rog?
pesti cide, cdntainsofrpmsl 6 t@A4 cafbdrhetonmy &iiso calledhvhdthighpdutedlkyd pl ants or
soil or may be used as_seed treatpgents. The conpositions may, be used
directly ofmemasnyiates). aze hgxa %C,ylgw%epaa?tef iagp%gpew asrRetEl methaqylate),
concentr at ! iLEi.abl hSd ] | si ons) or
may bo. oo e R L e e Lo AT B R ot o
further vameothscrgbyte] tromzidetylemptleseplate neieswyl amethadtylate behenyht ended to

limt the scope of the jnvention in any aspect. Exanple 1 1s The foll ow ng
are exanpl %tngréf&fﬁc?m ?Qméln@atmpﬁéhmeééeﬁﬁw hoehwl ager pPlybI®sYhccording to
the foll ow |Cf?\t/1[3 i h X g pol ymer in

met han%é\ girn%g{l y ?%tge(ta e \2&5%‘2’(@3 q}%&gag?}gsgqtla}ﬁg&tqhixéaé(q){bgﬂ on was added
a sol uti onmekthderyigbes Aharcetyl-ste 6l vhethiagptlatalSNIdNea niixtine sfahexsddcytahdas

t he hydroxystyrene polyner. The anmount 20 of the
4, 5- di chl op@adeylgaethacayliaset hha pspisreedbistycwnalkyl arethagrylates atenal

duct t.ai - 9 h
5. di chl o?g?‘eﬁ%‘?%g?{&ﬁr’?‘%}?%&? ﬁﬁt%dgéﬁé%’l'ﬁﬁéé’é‘ BRI ght of the
compos 1 . A g ASELOMRD, TR 07 R A R
Sanpl eg, 2- Qréé‘géﬁeﬁali'@rbxreiﬁ?{ﬂ lr?'rg sf%@ﬁ@ékeﬁﬁ@é@bﬁ Prode@LeBCulidg%ecHhikE] a

sol ution. Hvdroxvstvrene~ol yner ydr oxyst yrenel styrene bl'ock copol yner,
MW ( hydr oxgeddaseafdoivg ohiin aliglyfié alchholss anddhesdtamkierciablysdrailable alcohols



B = hydroxystyrene honopol yner, 1VIW= 5200, N~ = 2700 28 COct ober 2002 C
= hydr oxystyr.ene ‘honopol yner) 1~I~. = 28,300 D = hydroxystyrene/styrene
copolymer, MW= 2600, NI" = 1700 Table 1: Conpositions of the Invention
Sanpl eHydr oxystyrene Pol yner (%w )4, 5-Di chl oro-2-n- qg¢tyl-3-isothiazol one
%t ) Physi cal StatelA (75)250 | 2B (40) 600 8B (20) 800 4%9%’&6‘56?@@% 5D

(40)600 1 5 it  EXamm ¢ [
their rate %Qg?g{} gg%%°§?ﬁ8§%g§g??g*‘?‘g%§§?ve ‘tolﬁgggjﬁ grggcg‘?@e;égl f(gaﬁgel ?

fol | owi ng psrot@did &9. catboarstoims infthSalipyleerbupufCdimequentle, foratk geirgosay/df of
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pentadecyl methacrylate, cetyl-eicosyl methacrylate and cetyl-stearyl
methacrylate.

Particularly useful in the present invention is a hydroxystyrene block
copolymer prepared by polymerizing hydroxystyrene polymers with
15 formaldehyde and a polyphenolic compound, such as those disclosed in Ghosh et
al. (US Ser. No. 60 047966), herein incorporated by reference to the extent that it
teaches how to prepare these polyphenolic compounds. It is preferred that the
hydroxystyrene polymer used to prepare these block copolymers be a

homopolymer.

20 In the hydroxystyrene copolymers useful in the present invention the
weight ratio of hydroxystyrene monomer to comonomer is in the range of 99:1 to
1:99. It is preferred that the weight ratio be in the range of 90:10 to 10:90, more
preferably 15:85 to 70:30.

Particularly preferred hydroxystyrene polymers useful in the present
25 invention are hydroxystyrene homopolymer, brominated hydroxystyrene
homopolymer, hydroxystyrene/styrene copolymer, hydroxystyrene/MMA
copolymer, hydroxystyrene/BA copolymer, and hydroxystyrene/HEMA

copolymer.

The hydroxystyrene homopolymers and copolymers useful in the present
30 invention are generally commercially available or may be prepared by any

suitable means, including bulk, solution, and emulsion polymerization.
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Sanpl elﬁo Ze%ZdigéZér%ﬁ slo Véx?tzs6dr?é%05%tclrt%| dzlssgs'o?ve the biologically active compound
and the hydroxystyrene polymer, it is preferred that they be miscible with each
other. Mixtures of solvents may also be used. Suitable solvents include alcohols,
such as methanol, ethanol, and propanol; esters, such as ethyl acetate and butyl
acetate; ketones, such as acetone and methyl iso-butyl ketone; nitriles, such as
15  acetonitrile; and the like. In the alternative, either the biologicallsr active
compound or the hydroxystyrene polymer or both may be blended as a melt.
When a melt is used to prepare the compositions of the present invention, it is
preferred that the biologically active compound is melted and the calixarene
combined with the melt. When the compositions of the present invention are

20 oils, it is preferred that they be taken up in a carrier.

The hydroxystyrene polymers of the present invention may be loaded with
generally from 0.1 %wt to 95 %wt of the biologically active compound, based on
the weight of the hydroxystyrene polymer. Thus, the weight ratio of biologically
active compound to hydroxystyrene polymer in the compositions is generally

25 from 0.1:99.9 to 95:5. Preferably, the weight ratio is from 1:10 to 9:1 and more
preferably from 1:3 to 4:1.

More than one biologically active compound may be used in the
compositions of the present invention as long as the compounds do not
irreversibly react with, or otherwise destabilize, each other and are compatible

30  with the hydroxystyrene polymer. This has the advantage of controlling the
release of multiple biologically active compounds which may provide a broader

spectrum of control than one compound alone. Also, this may reduce the cost of
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5 ethylene glycol, diethylene glycol, propylene glycol, dipropylene glycol, xylene,
toluene, acetone, methyl iso-butyl ketone, or esters; or mixtures thereof. The
compositions may also be formulated as microemulsions, microemulsifiable
concentrates, emulsions, emulsifiable concentrates, pastes, or may be
encapsulated. The particular formulation will depend upon the locus to be

10 protected and the particular microbicide used. The preparation of these

formulations is by well known, standard methods.

When the compositions comprise a microbicide, the amount of the
compositions of the invention necessary to control or inhibit the growth of
microorganisms depends upon the locus to be protected, but is typically sufficient

15 if it provides from 0.5 to 2500 ppm of microbicide, at the locus to be brotected.
Microbicides are often used in loci that require further dilution. For example,
the compositions of the invention may be added to a metal working fluid
concentrate, which is then further diluted. The amounts of the compositions of
the invention necessary to control microorganism growth in the final metal

20 working fluid dilution are sufficient if they provide generally from 5 to 50 ppm of
the microbicide in the final dilution. In loci such as a paint, which is not further
diluted, the amount of the compositions of the invention necessary to control
microorganism growth are sufficient if they provide generally from 500 to 2500

ppm of the microbicide.

25 When the biologically active compound of the present invention is a
marine antifouling agent, the compositions of the present invention can be used
to inhibit the growth of marine organisms by application of the compositions onto
or into a marine structure. Depending upon the particular marine structure to
be protected, the compositions of the present invention can be directly

30 incorporated into the marine structure, applied directly to the marine structure,

or incorporated into a coating which is then applied to the marine structure.
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Dlrect application of thée compositions of the invention is typically made to
structures such as fish nets or wood pilings. The compositions of the invention
can also be incorporated into a marine coating, such as a marine paint or

varnish.

When the compositions of the invention comprise a marine antifouling

10 agent, the amount of the compositions of the invention necessary to inhibit or
prevent the growth of marine organisms is typically sufficient if it provides from
0.1 to 30 %wt of marine antifouling agent alone, based on the weight of the
structure to be protected or based on the weight of the coating to be applied.
When the compositions of the invention are directly incorporated into or directly

15 applied onto a structure, the amount of the compositions necessary to inhibit the
growth of marine organisms is generally sufficient if it provides 0.1 to 30 %wt of
marine antifouling agent alone, based on the weight of the structure. Itis
preferred that the amount of the compositions of the invention be sufficient to
provide 0.5 to 20 %wt of marine antifouling agent alone; more preferably, 1 to 15

20 %wt. When incorporated into a coating, the amount of the compositions of the
invention suitable to inhibit the growth of marine organisms is generally
sufficient if it provides 0.1 to 30 %wt of marine antifouling agent alone, based on
the weight of said coating. The amount of the compositions of the invention
preferably provides 0.5 to 15 %wt of marine antifouling agent alone; more

25  preferably, 1 to 10 %wt.

In general, the compositions of the invention comprising a marine
antifouling agent are incorporated in a carrier such as water; organic solvent,
such as xylene, methyl isobutyl ketone, and methyl isoamyl ketone; or mixtures

thereof.

30 Direct applications of the compositions of the invention may be by any

conventional means, such as dipping, spraying, or coating. Fish nets, for
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These compositions may also be incorporated into a fish net fiber during

manufacture.

10 Marine coatings comprise a binder and solvent and optionally other
ingredients. The solvent may be either organic solvent or water. The
compositions of the invention are suitable for use in both solvent- and water-

based marine coatings. Solvent-based marine coatings are preferred.

Any conventional binder may be utilized in the marine antifouling coating
15 incorporating the compositions of the invention. Suitable binders include, but
are not limited to: polyvinyl chloride in a solvent-based system; chlorinated
rubber in a solvent based system; acrylic resins in solvent-based or aqueous
systems; vinyl chloride-vinyl acetate copolymer systems as aqueous dispersions
or solvent-based systems; butadiene-styrene rubbers; butadiene-acrylonitrile
20 rubbers; butadiene-styrene-acrylonitrile rubbers; drying oils such as linseed oil;

asphalt; epoxies; siloxanes; and the like.

The marine coatings of the present invention may optionally contain one
or more of the following: inorganic pigments, organic pigments, or dyes, and
controlled release materials, such as rosin. Water-based coatings may also

25 optionally contain: coalescents, dispersants, surface active agents, rheology
modifiers, or adhesion promoters. Solvent-based coatings may also optionally

contain extenders, plasticizers, or rheology modifiers.

A typical marine coating comprises 2 to 20 %wt binders, up to 15 %wt
rosins/modified rosins, 0.5 to 5 %wt plasticizers, 0.1 to 2 %wt antisettling agent,
30 5 to 60 %wt solvent/diluent, up to 70 %wt cuprous oxide, up to 30 %wt pigments

(other than cuprous oxide), and up to 15 %wt marine antifouling agent.
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compositions of the invention may be applied to plants or soil or may be used as
seed treatments. The compositions may be used directly or formulated as dusts,
granules, flowables, emulsifiable concentrates, microemulsifiable concentrates,

emulsions, microemulsions, or may be encapsulated.

10 The following examples are presented to illustrate further various aspects
of the present invention, but are not intended to limit the scope of the invention

in any aspect.

Example 1

15 The following are examples of compositions of the present invention

prepared according to the following general method.

A solution of the hydroxystyrene polymer in methanol or ethyl acetate was
placed in a flask. To this solution was added a solution of 4,5-dichloro-2-n-octyl-
3-isothiazolone in the same solvent as the hydroxystyrene polymer. The amount

20 of the 4,5-dichloro-2-n-octyl-3-isothiazolone added was such that the final
product contained from 25-80 %wt of the 4,5-dichloro-2-n-octyl-3-isothiazolone,
based on the weight of the composition. After thorough mixing, the solvent was
then removed in vacuo at 55° C to yield an oil. The yields of the final products

were 95-100%. Samples 2-5 were then taken up in methyl iso-butyl ketone to

30 ]
W

give a solution.

Hydroxystyrene polymer

A = hydroxystyrene/styrene block copolymer, Mw (hydroxystyrene block) =
10656; Mw (styrene block) = 6156

B = hydroxystyrene homopolymer, Mw = 5200, M, = 2700
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D = hydroxystyrene/styrene copolymer, Mw = 2600, M, = 1700

Table 1: Compositions of the Invention

Sample Hydroxystyrene 4,5-Dichloro-2-n- Physical
Polymer (%wt) | octyl-3-isothiazolone State
(Y%owt)
1 A (75) 25 0il
2 B (40) 60 Oil
3 B (20) 80 0Oil
4 C (40) 60 0il
5 D (40) 60 01l
Example 2

The compositions of Example 1 were evaluated for their rate of release of

biologically active compound according to the following procedures.

An amount of Sample 1 sufficient to provide 20mg/L of 4,5-dichloro-2-n-

octyl-3-isothiazolone if all the 4,5-dichloro-2-n-octyl-3-isothiazolone were

released was weighed into a 100 mL glass jar. To this solution was added 100

mL of DI water containing 0.3 %wt of sodium dioctyl sulfosuccinate as

surfactant. The solution was then gently stirred. Aliquots (0.5 mL) were taken

at various time points and placed in a micro centrifuge tube and centrifuged at

14,000 rpm for 3 minutes. The resultant clear aqueous layer was then analyzed

for 4,5-dichloro-2-n-octyl-3-isothiazolone. The centrifuge tube was then washed

with 0.5 mL of fresh water/surfactant solution and the wash solution was then

returned to the glass jar. This ensured that none of the particles removed during

sampling were lost and that the volume stayed constant. The aliquots were

analyzed by HPLC for the amount of 4,5-dichloro-2-n-octyl-3-isothiazolone

released. The cumulative percentages of 4,5-dichloro-2-n-octyl-3-isothiazolone

released are reported in Table 2.
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Table 2: % of 4,5-Dichloro-2-n-octyl-3-isothiazolone Released

Sample 4 Days 7 Days 10 Days
1 5 6 7

From these data, it can be clearly seen that the compositions of the
5 present invention slowly release the 4,5-dichloro-2-n-octyl-3-isothiazolone over a

period of days.

Example 3

The compositions of Example 1 were evaluated for the control of the

10 release of biologically active molecules in a marine paint.

A blank paint, that is one that contained no biologically active molecules,
was dosed with Samples 2 - 5. The amount of the samples added was such that '
the total amount of 4,5-dichloro-2-octyl-3-isothiazolone in the paint was 5 %wt,
based on the total weight of the dry paint film. A control paint was prepared by

15 adding 4,5-dichloro-2-oct$rl-3-isothiazolone alone. Glass slides were painted with
the treated paints as well as the control paint and allowed to dry in a hood for 6
days. The slides were then submerged in a tank of synthetic sea water. The
slides were removed after 14 days and the paint film extracted. The extracts
were analyzed by HPLC to determine the amount of 4,5-dichloro-2-octyl-3-

20 isothiazolone remaining. The amount of 4,5-dichloro-2-octyl-3-isothiazolone

released from the paints is reported in Table 3.

Table 3: % of 4,5-Dichloro-2-n-octyl-3-isothiazolone Released

Sample 14 Days
2 22.6
3 7.2
4 10.4
5 26.3
Control 29.0
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M 10% & & Oxsﬁtthoi&@ Qﬁ@tﬁ}l—ﬁlaoh&olonc 2-n-octyl-3-isothiazolone; 4,5-dichloro-2-
n-octyl-3-isothiazolone; 1,2-dibromo-2,4-dicyancbutane; methylene-bis-
thiocyanate; 2-thiocyanomethy! thiobenzothiazole; tetrachloroisophthalonitrile; 3-
bromo-3-nitro-1,3-dioxane; 2-bromo-2-nitropropanediol; 2,2-dibrome-3-

10 nitilopropionamide; N, N-dimethylhydroxy-5,5' dimethylhydantoin;, bromochlore-

dimethylhydantoin;  ,2-benzisothiazolin-3-one;  4,3-trimethylene-2-methyl-3-
isothia-zolone; 5-chlore-2-(2,4-dichlorophenoxy)phenal; 3, 4, 4.
tricmoroca:banilide; manganese ethylene-bis-dithiocarbamate; zine Himcﬁzyl"
dithiocarbamate; 2-methyl-4-t-butyl amino-6-cycloprapyl amine-s-triazine; 2, 4, §,
15 6-tetrachloro isophthalonitrile; N,N-dimethyl dichloro pheny! wea; zine ethylene-
bis-dithiocarbamate;  copper  thiocyanate;  N-(fluorodichloromethylthio)-
phihalimide; N,N-dimethyl-N'-phenyl-N'-fluorodichloromathylthie-sulfamide; zine
2-pyridine . thiol-l-oxide; tetramethyl-thiuram disulfide; 2,4,6-
trichlorophenylmaleimide; 2,3,5,6-tetrachloro-4-(methy! sulfonyl)-pyridine; 3-
20 iodo-2-propynyl butyl carbamate; bis-dimethyl dithio carbaroy! zine ethylene-bis-
dithiocarbamate; phenyl (bispyridil) bismuth dichloride; 2-(4-thiazolyl)-
benzimidazole; pyridine triphenyl borane; phenyl amides; halo propargy!
compounds; 2-haloalkoxyaryl-3-isothiazolones and combinations thersof, and
wherein the amount of the; biologically active compound in the composition, based

25 on the weight percent of the hydroxystyrene polymer, is from 0.1% to 95% by
weight.

[ 38

The composition of claim | wherein the hydroxystyrene polymer is a copolymer of
hydroxystyrene and one or more monocthylenically unsaturated monomers.
3. The composition of claim 2 wherzin the monoethylenically unsaturated monomer is

30 selected from the group consisting of vinylaromatic monomers, nitrogen-containing

ring compounds, ethylene and substituted ethylene monomers.
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capolymer, hy droxystyrene/MMA copolymer, hydroxystyrene/BA copolymcr, and

5 hydroxystyrene/HEMA copolymer.

5. The composition of claim 1 wherein the weight ratio of biologically active
compound to hydroxystyrene polymer is from 1:3 to 4:1.

6. The composition of claim 1 further comprising a carrier selected from the group
consisting of water, acetonitrile, ethyl acetate, butyl acetate, toluene, xylene,

10 methanol, ethanol, acetone, methyl ethyl ketone, methyl iso-buty! ketone, ethylene
glycol, diethylene glycol, propylene glycol, and dipropylene glycol.

7. A method for controlling or inhibiting the growth of fungi, bacterial, algae, marine
fouling organisms, piants, and insects comprising introdﬁcing a composition of
claim 1 to a locus to be pro{cctcd.

15 8. The method of claim 7 wherein the locus to be protected is selected from: cooling
towers; air washers; mineral shwries; pulp and paper processing fluids; paper
coatings; adhesives; caulks; mastics; sealants; agriculture adjuvant preservation;
construction products; cosmetics and toiletries; shampoos; disinfectants and
antiseptics; formulated industrial and consumer products; soaps; laundry rinse

! 20 waters; leather and leather products; wood; plastics; lubricants; hydraulic fluids;
medical devices; metalworking fluids; emulsions and dispersions; paints; vamishes;

. latexes; odor control fluids; coatings; petroleum processing fluids; fuel oil field
fluids; photographic chemicals; printing fluids; sanitizers; detergents; textiles;
textile pfoducts; marine structures; plants; soil; and seeds.



