- 1- - COMBI NATI ONS OF 4- BROWD- 2- (4- CHLOROPHENYL) - 5- ( TRI FLUOROVETHYL) - = ™~

1H PYRROLE- 3- CARBONI TRI LE AND METAL COMPOUNDS 5[ 00011 The present
invention relates to conbi nati ons of 4-brono-2-(4-chl oro-phenyl)-
5-(trifluoronethyl)-1H pyrrole-3-carbonitrile, or a salt thereof, and
copper or zinc conpounds which provide an inproved protecting effect
agai nst fouling organisns. Mre parti c_u{rgrl y, the present invention
relates to conpositions conprising a cohbination of

4- br ono- 2- (4- chl orophenyl) -5-(trifluoronethyl)-1H pyrrol e-3-

10cariionitri ' t il | r per
or zinc COFYDO(II;JI’I g%gﬁ)erg?é}d: 4fér}génh1ﬁ @)322(6@%? W%'WF@&%%@&ETWB
pyrithione, CuSCN, GHORROEE-SARBRINGRILEANRMETAREONPRUNYS t hi one;
in respective proportions to provide a synergistic effect agai nst
fouling organi sns and the use of these conpositions for protecting

mat eri al s5 agpoeft The Bldsod ieRRirg stoicapbﬂgﬁ@% é:nt] Lg{aﬁ@:ﬂ@y&h;&%@&lekﬁﬂnd

t hat the conpination o -bropo- 2- (4- or O- y .
(trifluorometH “PEWWE)FﬁBWEPg%C%r [ile. o Féa'F‘H%’rerr A%t ¢ogPeroErBf red to
as conponent campogmits whighgppédde avimpioned wrotepting etied afaindt &ulidg @ganBndO,
CQu(OH) 2, CuSK¥re partieRBily, MaTHrésehORRntidAeENs tdAdridRsitic ComprishiyO4.  Zi neb,
and zinc pyl’ltfhl.OPe é&erel ngf%eﬁl referﬁgg ﬁo as .a Zﬁ_fo nent 11),
has a syner gf MR §igaRroBR 2R NGRS Epiommethyy)- E)Vrér'r%res:??s As used
her ei n, 1&onearianitrile.cor destit therof, éogethet witheone lve morettiopperion Einwéongobvdsh ment

or settl| ementeitedim Ca®, CLETL, DT, TobP psHhibAL SuSENABUED], SRl the
renoval of f §

in rgani.sns that are attached.to the surface.0f an
objeet. and fiOnfth ARTER R BSaRisosT s shapvas b simeraiste
4- Br onp- 2- ( 4cfteRt agebptieviipg pragnists and the pemeftiege rormpesiipns tor prolctingr boni tr
i I ei s di scl ose@ridi®adeihsOiodling ofgamisher control ling nol luscs. Said
conpoundigan benre?)resentlggob%&{she formula : BrCN 30[ 0004]
EP- 0, 746, 979 Clig inati - -2-(4- - -5
PR 4[_0(6:%10 rltohgﬁﬁo%? s:-rg@ to‘r%lﬁ?tltmapcro(r)n_mn-atuon of 4-bromo-2-(4-chloro-phenyl)-5
met hyl ) - 1H pyfFirgeRe Yﬁ% YRRl icponifilefereinalar sefereddngs sprreRet Nnde h
are applied % coppackerzingtcempaund fseleeisd from Cugl®: ICU{OHRr @Dy, cddper pithivnbment
of fouling ofgsN ' t 25, A
di scl osef conbi nai?:im% dﬁ%ﬁ%ﬁgﬁ%h\gﬁgﬁagﬁl&lg{;m&% (-hé/?Qan't’%Qé)r casa
- pheny! )¢5~ (£9RR%TS g A AYNeaistieehsst 'bi"‘&-"%’!‘@g?fti%‘m PIIpRISHs-t fs used
bet hoxazi n, BON Teor®Bt & defined taiirictide the intilbitioh of 4ttashinentfoosetitentenedtt | ng
mat eri al s agRliMglordafistis Aithe st S object, the reBH) 8 oG ofRARBRAS thabste
Fol | ovi ng - SBH e T on B pro L gRREe ehiraimatiames omponent
(I'r-b) : Cu(OH)2 or copper op hydroxide; conponent (Il-c) : CuSO»4 or
coppler (isf ) pnb:{]auesrommmmaﬁopﬁ&%d)(mﬂlfdﬁ@ﬁm{n-wwrfor&slﬁﬂb&rﬁgms _
conplex of o ; e copper gands, in
particul ar Cﬂgclogrgd EJV%+B,¥E%%%H€%€ C%Pgtgfrtﬁgﬁ'gollﬁécs%alja comBgund can B8
( 1- hydr oxy- 2ERIeseyed i theforP¥aat 0- 0, S) copper (CAS 10154592- 20-8) or
bi s(1- hydroxy-2(1H) - pyri di net gonateg- O S) copper
(CAS 14915-3743); conponent (I11%eX : CuSCN or copper thiocyanate;
component (I1-f) @ CuCG8 or FopRer Bgnate; cogponent (11-h)
ZnCl 2 or zinc (I1) chloride;®15- Rong tCI(II-O : ZnSO4 or zinc (I1)
sul f at e; . :

30 [0004] EP-0,746,97S describes the use of 4-bromo-2-(4-chlorophenyl)-5-(trifluoro-
methyl)-1H-pyrrole-3-carbonitrile in antifoulant compositions which are applied to
underwater surfaces in order to prevent the attachment of fouling organisms to said
underwater surfaces. WO-03/039256 discloses combinations of 4-bromo-2-(4-chloro-
phenyl)-5-(trifluoro-methyl)-1H-pyrrole-3-carbonitriie with bethoxazin, DCOIT,

35 tolylfluanid and dichlofluanid for protecting materials against fouling organisms.



- conponent (IFD zineb or zinc ethyl enebis(dithiocarbamte); and
component (I1-k) : zinc pyrithione or

(bi s(1-hydroxy-2(1H)-pyridinethionato-Q, S)- T-4) zinc. 20[ 0006]
Wher ever the term "4-brono-2-(4-chl orophenyl)-5-(trifluoronmethyl)-1
H py rr ol e -3-car b onitr Ile" or conponent (lI) is used

t hroughout this text, it is nmeant to include said conpound both in
base or in salt form the latter being obtained by 'reaction of the
base formwi th an appropriate acid. Appropriate acids conprise, for
exanpl e, inorganic acids, such as the hydrohalic acids, i.e.
hydr of l uori c, hydrochloric, 25hydrobrom c and hydroiodic, sulfuric
acid, nitric a[oonis] Frhé)étwtpeférﬁl%démp&hﬁ§@h§o%f@n&ﬁb@s%&qp$ﬁéﬁts (K& tHa"
organi ¢ aci ds, o or exanple, acetic, propanoic

hydr oxyaceti c, rox¥E£opan0|c 2- oxopr opanoi ¢, ethanedi oi c,

pr opanedi oi c, ‘bLﬂOE‘ﬁ@'Eﬁ"é ) :CEpO2r eappe{bakidéic, (E)- 2-but enedioic,

2- hydr oxybut anedioﬁbﬁnen?(l@a)dIdﬂlmﬂﬁbyéﬁﬂ:b&r(ﬁmwﬂoﬁ:de,
2- hydroxy-1, 2, 3 Q%@L{é) ﬁug@%uo p?r{a@h ﬁengsul fonic,

et hanesul f oni c, enze enzenesul fonic, .
cycl ohexanesul f aﬁ?ﬁ'@meﬂi Aydir sRpRsE RYiene ina m%@ﬂﬂ?ﬁrtb’ﬂyb@h@éﬁ c and
the |ike acids. Said conponemledules withgoppbSligasds Bitpattidulbh@uf @ ONEQthereby

sol vat es, such as hydrat es. &H,ngs
as conponents (I11) nmay al so %rmurE;QQWJroW1l%%ﬁrﬁcﬂﬁetﬁ@%t&6'2&8;2{:[52_ or
instance, ®uS0t is avail abl €5433%80-ReRel dudopniderryrdinetioagotdlst s
in hydrated form such as e. gopgan NS 4496-37-BSO4 is commercial ly

avai lable ' WO 2RGECRR both as a nonohydrate
or a heptahydr at%%“\%ggl%s c mEec%gQ%/ Ptﬁgg}\%élt?abl e as an anhydrous
powder and as a G ’eb PEEPPPET °B?e-corrponents (1) are
meant to be |r‘rclqondnerwh(lt-ﬂliestfzmrmomﬂlﬁ)dlmde. (I'1)" as used throughout

this text. 155[0.0(},%}",;,&!,5"&@%3329309@%[3 fMpesed to hum d or aqueous

environnents are readl £ an uch as
oae fung: . beerapra ¢ fahar s s GataRab i o

t uni cat es, hydr ciogpondnt (Isf}vainc PWWIQMN@SU-bmfwmﬁéltfbpwnﬁtblon@ipr@@es
barnacl es, and nol | uscs. As tiegR organisns settle on or attach to
said surfaces, the value of the exposed objects dimnishes. The
attachnment or settlenent 10 of said organisns is al so known as
"foul ing' ¥ al0908]u¥¥heraver thp tergyd-bromer2-(4tshlorapheryiis(§ifinerametnie1H-
interior of th@rr@b}:ﬁ@ﬁrbdﬁtbﬂe'd@tcﬁmb@feat(ﬁ is ddae thslghesehis ferin Y B&Smeant 9.

from smoot h, ﬁl i Y n@ﬁp&&@dﬂdﬂgﬁ%ﬁ&or d?ébﬁl*?orpf &P'la{tﬁpgeﬁ Sduh&ity the

wei ght of the O ani sns “and
their remant s"ea&iqn of e baseiPm ‘t"ﬁ?‘ %TaPLPF%’"ﬁBF@@ tAPREOPT#E GBRR CURIER (Rt ed
or encunber ed. exkimplef inarguhio acidd, shdheasdly lydtohallechcily Sieehpdrofiuoricy Bylirochioric,
151 overs rgs@ro%lr@n‘ué Ly Wdr&&ﬁc %Hﬁ&ékﬁd Rihe arc@ ndi‘iétaa& g&f’oéﬁhﬁc acihe

comon et contro ing the atta |ng organi sns 1S
by treating t handdps biket erraeganis asidspiugh é%f‘é&"%‘ﬂ’?\ aaetlfo%fPP?{ﬁ“CV\Ndﬁq’l‘yace"c
conpri ses an akhydroypiopanoiny&okopronoip, ethEnedide popaatdicc butzsedidiei ned i n

the present i ”bt?-ﬁib'uféﬂecﬁ&@ (Eﬁﬁlﬁﬁtbﬁédio‘?’c §M&Jr&@bﬁa@&ﬁtﬁb @ra%r%i;ox?%:{rﬁﬁgéor

or objects in

attachnment or g&f‘f’ 2’5@1? plapa% %'E)?’VF%%"'?%F?}"{QWFT aces or

obj ect's a '{Ebnpmeﬂe@wfocltfﬁn'bﬂeﬁwh@ﬁrﬁmﬁpdfwmCYG'DDGXQMUWC&WC‘MWE"ZOIG
components (| | 3-atlmol295BRHen2oi0 BIRIAAE likeQidRist Sail ESHpIhRNE) FILYRAD ekl if

ef fect against, fouli anpi 010] Exanples of said surfaces
or objects ar eth gr |°ﬁs l\%ﬁ%esu%% hﬁgr?{eg har bor installations, piers

and pilings, drying docks, sIU|ce gates, |ocks, nooring masts, buoys,
of fshore oil riog@i]nghsqwnémttzmdtrohalpbmg aP barhfonents (11} ridyd@e e used in the
Ploel | nee. od t SehgrdBlie (ARl RRnab 2 sB3is WalEBle IR SIy ROl B8N AL ©

t hat draw Wat er r\9rom I'nt éste
exists in hydrated form such as e.g. CuSOy,, SHZO ZnS0, is commercially available -



10consunpti on alnd i ncreased mai ntenance costs associated wth renmoval
of- the fouling. [0013] The conpositions conprising a conbination of
component (1) together with one of the conponents (11) wherein the
anount of conponent (1) and conponent (I1) are in respective

proporti onswbaophsisde a synergistic effect against fopgyEEoRkgeni sns
15can be used to protect constructions such as, e.g. sw nmmng pools,
baths, cooling water circulation circuits and industrial baths in
various installations, e.g. in manufacturing plants or in
air-conditioning i nstal | at ons, the function of which can be inpaired
by the preserkRo arrimenoysialef;ateplRivdete. dpHG is commersiplpavpdatie asan
Further exanpdragdreusspowdict alidgs ditiyerapa Hyaradd 16rtislofl argisongrts () afe rhémor s,

outer and 'nr&%eve@lup?daggh&gat ceggoneﬂ{qgf%kee%%ﬁm MQI ﬁmsfa from

danpness such as ce hr o ens |ng uses and the
| i ke, and which are hot-beds for fouling. Fouling not only is
pr obl emat ifc f[02¥8] t Berfaces wpahjetrts expodedde lundd armiuemstdneitana®ntstkand readiityo

causes econoreoronlze@s@m&ﬁ@&gﬁﬁsﬁ@éﬂnQym £’é RS, séuéérfarmfé% é%&ﬁ satic

materi als deterijgrat sire Ano

appl i cation o?”'rf'zﬂ Er?ﬁ’l hi%it ?%‘%‘iesoﬁlyd[@ IHY éﬁWQZﬁ@ﬁP‘ﬁ ?§Wt°ﬁ’és

treat ment or PRISSSRaMIcHs, yTd malusass As theserganismeshitleconoyr aiadhitd prid e t he
presence of aguraddsCthe vaa bINS expdsd @fecﬁ@ﬁumme%nh'h@attdoﬁlmemfdraaﬂﬁrﬂu@nt es

and_di at ofgp) 1&%%%1&9%9@%@%*&”@9\% ?é n{%ﬂir{g)of acs%gﬂr%d%he @ﬁg | rpl% E ssibly,

rotifers,

coel ent er at esgs%ge nRyeY" thebledt may detestorate. e surtaca ?‘\4@9‘%?0%651”1 ?"E‘R?g"' of
t he present icresrandemeandinediogoudhefoulsaad turpulent, wise weight cbfhe apjpttiicadasens
- industri al @,qu@ sméfqro;@&gaméma &Rt the- r&nné?ﬁ’@ bhme%tnﬁy §f thPbtjit AR

|1
Peotom, s spi e%ﬁ%éps?ﬁtuﬁtea o RCuTBERE o Patire Lot 4 qyaleRipiRed
i n-tank/i cdﬁw?fﬁ BREE BRlInoe! thaRAYBRKS SNV IEBLHeleripraiasd Ihe eoramonmeterk
emul si ons, wadfeoniliiag thepatatinsenasidoinderganisss is gY tresting Heastobtulieibé | €S,

thi ckener " sol ystba@&wmgsk@aﬂhawhwoma/r\@e@%m.%ﬁﬁ%gem/ EP2007/ 050927 5

enmul si ons, inks I shes and m nera urries, rubber

| at exes, concrete additives, drllllng mud's, toiletries, aqueous
cosnetic for nGPRH i EBh%,ct_)rphimﬁmmaimed inﬂlmmeatihvﬁmﬁqn arA@spasially $uiteble
6[ 0016] The twphrotec SitacagorabRaRiibdtnstahtsor fEduUaht doRtaCIOMIAIAS RMJalng BB
that aitach, afbirméin ofdMirh 8iB0MelblRe ¥l Uadeh Bl 1T T aCeS.

in particular 1n

waters, fres hCQW&P%JP%W °°B]P§E'R$ W%ﬁ?'@ﬂ%a"c’r%{?rﬁ’f WQFBWPO%HE B)l'g @SE%Y? ng
wat er, drai nagepontiinetg prowidd & synetgistic affedt spimatfeulingotganismsor gani sns are
Al gae such as, for exanple, Mcroal gae, e.g. Anphora, Achnanthes,

10Navi cul prora, Ml oslr Cocconei s, . Chl anydononas,

LoNav cul 2| B PERAAes SURiRs SERRECY Ao SRRy FMBlynarbor

Macr oal gae emga"aﬁmseplemﬂénéngﬂraiﬂgpmp,ailuimatﬁﬁabﬁi@smowmm&et| um
Cer am um  Pol piwiy§leashote @nhglng ealighent) ¢iing pliidtais,; bridlyés, pReifes g at es,

i ncl udi ng menper 5. afs Bgﬁsﬁl'dﬁ%'ﬁ?@é Cé}qﬁk' r@s‘é’?\ﬂollé HahaaR wg@n%}oh%fgﬁéi lﬂ)%les

Di pl osoma |isteriani 0SS

cl ass 15Hydr o%fd%i‘te’-lrﬁ“dF%Hﬂ’Fﬁ'@qb‘lP&’@ %ﬁhaﬁﬂ{r@Oarﬂﬁrdﬁ‘éEﬁ%‘Fé{“a&’éﬁ\"?lé‘f“gany
Cbel i a ge¥fl cudtberabigetdn Tartstanberi feequent gontact witvadteres, i ncl udi ng Myti | us
edulis, Crassostrea virginica, Ostrea edulis, Ostrea chilensla,

Dr ei ssena po'ﬁc()mptfﬂ? O%«Sﬁfo@aﬁﬂfs?o%fdéé ﬁn@fﬂa&%}?@:@g%ﬁi’ér 1sh{§ PaRe Q">

including Ele a neri ifa grad/is;
pol ychaet e mwécesl%eplaﬂﬁ ngqqy%mer eRBStan! SR et With walsh Aggst foWRa menber s
of the cl ass &9&snst Bceplyingne saidlobjertsfmempasitieancebn@rising pe difegtive

(barnacl eg) , sHifdyiRSarfitheicoR Bbicdrt &&npdﬁemq(%waew W dhe Pipoanus

bal Bal b
Bal anus. i mor oUTREe S WETEin S wRRTor SARRensht Cind Sapedeg ) ey

respectlve proportions o prov1de a synerglstlc effect against fouling organisms.



Particul arly, t'hi s range is from8:2 to 2:8, nore particularly from
3:1to 1:3 or 2:1to 1:2. Another particular ratio of conmponent (1)
to conponent (Il) in the conpositions of the present invention is a
1:1 ratio between conponent (I) and one of the conponents (I11).

5[ 0018] Thewvoommussize of each of the active ingredi ent SSGIWEP2007/050927
conposi tions conprising a conbinati ond of conponent (1) and one of the
components (11) will be so that a synergistic effect is obtained. In
particular it is contenplated that the ready to use conpositions of

t he present |nvent| on conpri se component g in an anount of at | east
1 wt % based [BH 2t héng Ryesant (RusnyAR fugnerpryides Astiodiobprotesiiiaes $aeq wiithar
such ready t @othpises applyipgiithe eurface a opnpositio copoisieg tin effdctivearifoudmpunt

from1 wt % t QefAntid YcbRBRScRDT EdHodnOitah toézramrm%e%me%ﬁ%hg %ﬂl |

Th t of
b so That o AT GF eputshdarpDntheh st comperant {3 Bieds spsotproportons

part i cul ab t Hepravide atsynsrgistioreffect @againgt fdulingaganisansg énfespenially impkrthn u2€

wt % nore paro?th@%é‘ﬁodfdfm@l%eﬁﬁofpéoﬁl ﬁ&s‘ﬁtn(é’tl%sf&qnmtrﬁgh@ulﬁﬁto sﬁﬂ?é KUt
of the dry nces t

nma
antifoul ing c‘f@'?ﬁg&gi“f’f %?ﬁépij%'“%ﬁmﬁ% l%ﬂ' B, 5\"@8@\”9 CQ%WSB’Q” H'b"’lcﬁ‘i’rﬁé’l?ef“f‘tB the
concent r at es,inveniidn. Zoulmggpn thenhullls pff shipls fas exarmpieincneasee drictisnas grg gitba
concent r at es coREspBRINP YR 3e8 m%bé@ér@%adémmﬂ dHdiaRlncrédsh irpisieous or

Cerm conygsi CruRBloTSRRIEh FRnt e ook 5 R Frt o B Bl on.

Concentrates used in the form of a paint 20conposition can be diluted

tA oar ead%/ t QoaISE me@dnrpasmcmsecomprmg 4 eopiraiien dtle¥mpaicar ® tbtjciia%er {20 f19]
conmposi tio n nd_on

A COTBOS1 LGB T R o o
synergi stic &éfFBEEPagHP ﬁ§lp°$'9'ﬂﬁ tPrI?QOVEjS@rSQ%ﬁ*i@%tW@”F@ agam@ fepling erpanysms ed

t oget her 16/ t lkagbé iserits prndt ohdirddtiviessuch 8¢ klgdswBImiMytdobRObAEE Bicting
di spersing a Sreutitbft KRluRs ar?c‘ql:fcﬁl?s rl\éﬁfa’thsefmgo“%b{ ﬁétgl%lt enqurnﬁrpanuttaau-

i ke such as those conventi o

preparing ant¥®BRNERG N @B@l'?ﬂ'%@stalwsdm TW@@I"PH@“'%@F}M& inpajied by f

t he present itme@etsenomamity thieamolligicatve mploling osganismb) Purteb sxamiptadark nown
in the art ofyfdHqa h?bér@%ﬁsf bgﬁr?grtggéﬁch :{s(?fbon‘éxﬁﬁg?aﬁd mﬁér%aﬁ’lg opéeillngs o an

30regenerated m nera , sur

wet t Pg henPaCeSTHIBUIEE CRITHERSFHER 35 COPRRAO NS HiGhens RENEGEMESS
repel l ents, @ofltherikecgadwhichare kodbedsSordoulinguhiFdulingomat pniwidet pob!eragtielflomng
agents, si ccaid W&ot IHpRRE hid SdsheRfQ0b R LIRS EaRES r;e/o%ornr&%s?,gé 6&¥adse

Sui t abl f t
Sort act ant e, RAGLAMIRE SRaRARCCTIRN Hie'eh dblocaa GorepR R dgered

properties. The term"surfactants” wll 35al so be understood as

c OFBBIZ s i % trr: ?dmr eﬁn@ﬁerwﬂ.fcatrotn%rﬂﬁh% comM@at%QQZr/tP&&éJe%:Pﬁg%rﬁgﬁ%Qgel050927

SI t S

component (1) Q‘H%?“Q‘% ﬂ%OHé@RF&W@ﬁ rﬁup%orql;m}r@gedg%pr%@ce of aquatic
proportions toapismsiste) a6 phyleplagkien (dinotdaelates angaiatmsis) fooustdcegnsacrgbs)i s
may be preparsitng, RopeBsdk ReRipBEE) Tetters | dlychadtdsAmEIRiskY fis) BBORIBRNS | Y
m xi ng, coatipg %ogn oe@q{e .d he combination of active ingr edients
5 (Le. corrponen?a% % he conmponents (11)), in a one-step
or nmulti38teps procedure, vvlth the selected carrier nmaterial and,
\évher e appr oproEsE, Thdwyneyistr araicding oolﬁﬁnoéimg gﬁtﬁe §Ml§érﬂﬁﬁembhlc§@ala<§)@élt S,

i spersants . colour additives, corrosion
i nhibitors ané ﬁlﬁq’?ﬁizm% géﬁj Suitable carriers for solid
fornul ations; WE?{"%@%‘?%'P Brocefisdiicis<ep ceclips WaleERHP anpeRRge Myl Pregess any
di spersant t hat.vatéaeandrnuspmdrmm sedopdary biemtovehesystetns \spinning tigids, emdtal, f or

exanpl e, gl aysw(,f.kg,rg ﬂg?&grg?,h%e ,h@ol in, bentonite, acid clay, and the

like), talcs (fo n;ﬁ) tal c ovvder %al mat ol i te powder, and the
in- tan |n can protection of aqueous functional fluids, e.g. polymer emulsions, water

based paints and adhesives, glues, starch slurries, thickener solutions, gelatin, wax



350f formulation are usually water-inm scible and belong to the

hydr ocar bon, chlorinated hydrocarbon, ketone, ester, alcohol and

am de cl asses of solvents, and they can be properly selected by those
skilled in the art based on the solubility's of conponents (1) WO
2007/ 08817306 3dosbi3PQ7/ 050927 8 and (I1) respectively. deilpsdobnsashe
concentrates usually contain, in addigion to the organic solvent(s),
fromabout 10 to 50% by wei ght of the conbination of active

I ngredients, fromabout 2 to 20% of enul sifying agent(s) and up to
20% ot her additives such as stabilisers, corrosion inhibitors and the
| i ke. The conbicnwislons iries. Raiphesrigment 8rid mingriatslyriias) ruphgr latexas, gancrete
fornul ated as ad@epedifing mude/eiRiies fdq@eoudltbsrhetic formuftiona! Shabiaddeitai on

of the active n (preferably organic) liquid intended
to be diluted \#&HE{M@ ér%bt'é%]lokr%e use. In order to obtain such a

non-sedi menting fl owabl e product, it is usually necessary to
i ncor por ate {t[b@IBEI Thetprrit GowliRg bigadiSifie” ymydit Blompiiseadrgdrfedd thak attach,

suspendi ng a%gﬁ\% e‘ﬁ‘?}" &Y Ef%dhyeqméﬁro n&ro%lﬂfécésv E\ ;fa?t}(c'u%'r O R or

t hi xot ropi ¢ or nu € agueous
di sper si ons é‘ﬁlﬂe%‘ﬁﬁﬂ‘émﬂ'ﬁ@“tsﬁ@ﬁh ISy ARIe VT AEHEYalEps 'éf?‘l"tﬁhl“r'?ée’& rain
wet t abl e pO\I\dmter,CHndaaISDQ:nclmgMa&-ir,&irélSagEIWams vRIsRWaderdny SW iFoaithy Wit h

water, and V"‘Ur%ﬂlsﬁ@éré) %ch%ﬁ"f@rte?(émblé' Mﬂbr{:algée E%eA qﬁia ) rq’_eg,t ype,
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pyrithione, as |a conmbi nation for sinultaneous or sequential use,
wherein said (a) and (b) are in respective proportions to provide a
synergi stic effect against fouling organisnms. 025 Experi nent

Poi son pl ate assay Experinment | : poison plate assay Nane of the
primary conpoundiss3@Name of the conbination partners: g&/gp007/0s50927
4- br ono- 2- (4-chl or o- phenyl)-5-(trifl ueronet hyl) -

1H pyrrol e-3-carbonitrile as conponent (lI) - Cu20 as conponent
(I'r-a); - CQu(OH)2 as conponent (ll-b); - CuSO4.51-120 as component
(I'l-c); - copper pyrithione, Le. bis(1-hydroxy-2(1H)

pyri di net hi o W%‘B}h‘%&ﬂﬂ%ﬁfmw ‘2 Ao mera particulady from 3QUSE] Qie:t to 1:2.
conponent (| |am@)ter parfidifdtatiaHf eampRasR i) to(cdrhfdrient MOn the compositions of the

20071 08517 2PGTLERARTHAPR92T . benz&chmggnew@a%a%n% ol elfonens

ZnSO4. 7H20 as conponen § ‘conponen
pyrithi one as conponent (I1 -k) 5 Stock sol ution: 8000 and 80. 000 ppm
in DVBO 16 1300t Thogduntigiof eavh of fe petive ingtedidnts iVedigediieds BmpASRy 8020
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active ingredient I n concentrations
i ncreasi ng wi YRegigligRifegkis qbtained. d" pticuly it dpcontegppted tha thegreadydo gge -

0.11 - compositions of the present invention comprise component (1) in an amount of at least

1 wt % based on the total weight of the composition. More particular such ready to

10 use compositions comprise component (1) in an amount from 1 wt% to 40 wt% based
on the total weight of the composition. The amount of component (Il} in said ready to
use compositions will be so that a synergistic antifouling effect is obtained. in
particular the amount of component (Il) may range from 1 wt% to 20 wit%, more
particular from 2 wt% to 10 wt% based on the total weight of the dry mass of the

16 composition. In many instances the antifouling compositions to be used directly can
be obtained from concentrates, such as e.g. emulsifiable concentrates, suspension
concenirates, or soluble concentrates, upon dilution with agueous or organic media,
such concentrates being intended to be covered by the term composition as used in
the definitions of the present invention. Concentrates used in the form of a paint

20  composition can be diluted to a ready to use mixture in a spray tank shortly before
use.

[0019] A composition comprising a combination of component {l) and ane of the
compenents {11) in respective proportions to provide a synergistic effect against fouling

25  organisms is thus suitably used together with carriers and additives, including wetting
agents, dispersing agents, stickers, adhesives, emulsifying agents and the like such as
those conventionally employed by the artisan in preparing antifouling compositions.
The antifouling compositions of the present invention may further comprise suitable
substances known in the art of formulation, such as, for example natural or

30 regenerated mineral substances, solvents, dispersants, surfactants, wetting agents,
adhesives, thickeners, binders, anti-freeze agents, repellents, colour additives,
corrosion inhibitors, water-repelling agents, siccatives, UV-stabilizers and other active
ingredients. Suitable surfactants are non-lonic, cationic and/or anionic surfactants
having good emuisifying, dispersing and wetting properties. The term "surfactants” will

35  also be understood as comprising mixtures of surfactants.



0.15 - 020 - 0.27 - 0.35 - 0.47 - 0.63 - 0.84 - 1.13 - 1.50 - 2.00 -
2.67 - 3.56 -4.75- 20 623 - 8.44 - 11.25- 15.00 - 20.00 - 26.70 -
35.60 - 47.46 - 63.28 - 84.38 - 112.50 - 150.00 - 200.00 ppm
Concentrations of total active ingredient in the conbination tests :

a series ofwoameedifzati ons increasing with steps of 1/1%T/19>2663/050929 11
-0.15-0.20-0.27- 0.35 - 250.47 - 0.68 - 0.84 - 1.13 - 1.50 -

2.67 - 3.56 - 4.75 - 6.33 - 8.44 - 1125 - 15.00 - 20.00 ppm For
conbi nations with CuSO4, and ZnSO4, a different series with 1/3 steps
was used: 0.03 - 0.05 - 0.06 - 0.08 - 0.11 -0.14-0.19

-0. 25- 0. 34- 0.18820p Autifeulipg coampeitigmpicomprisingla gnbinafios® comporgdt (1) and one
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medi um Artem e set up :
24-wel | pl at e@"@g @Qﬁsm%tagf’ég B‘l’r{’ @aaWEﬁﬂ'wgwiﬁg P F%'E?cAP 211) 12
(2) : Anabaerhé?memeﬁkéﬁ’hr E‘&@@A@al fongringting th@wmwﬁa%ve ingredients
sphagnophisl a {GCAsMAde3EH and oid&):fzﬁ)é)&oh%%?s?(llj)nﬁ@whumep or multi-steps

PCTI EP2007/ 0 | 1 of
v week ol o HoiEaie v B8 eciay®y il alt el ollipifle, P i 5, fo
Artema | ar va?g Ifveg SH%?%SUHF‘EB"M'@?Q%%"'%fﬁﬂ'f“tsl 1gigkeners; bindgrs, cgigyg

relative humaddrtmﬁs &@Sioh inkibitdré ahaihe likghot oper | od Eval uati on: al gae:
after 3 weeks of exposure Anem a: after 24 hours of exposure

det or i nal oy SETE HABREFEerolsoll Graineay si A BobgrTaset oo
F.C. et al. inewagrplaredniisnesianthaigpes it ad@Belystfedt idoictivaingredienthdor
gyner gy | ndﬁ@gamﬂé Cdhayk %ropaJaﬁmleakmn &3niblel mﬁpanaw@ u@émleyn&s A and
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;neeﬁgngglnn{ %Hg@%r% oa%mg%{%‘gﬁ br’]-[uﬁ gé:egﬁgent ?at I on of corrpognd Bin
ppm in the m xture, which produced an end point (e.g. MQO).

[0022] Appropriate carriers for liquid formulations are any liquid that does not

adversely affect the active ingredients, for example, water, alcohols (for example,

20  methyl alcohol, ethyi alcohol, ethylene glycol, propylene glycol, diethylene glycol,
glycerin, etc.), ketones (for example, acetone, methyl ethyl ketone, ete.), ethers (for
example, dioxane, tetrahydrofuran, cellosolve, diethylene giycol dimethyi ether, etc.),
aliphatic hydrocarbons (for example, hexane, kerosene, etc.), aromatic hydrocarbons
(for example, benzene, toluene, xylene, solvent naphtha, methyl naphthalene, etc.),

25  halogenated hydrocarbons (for example, chloroform, carbon tetrachloride, etc.), acid
amides (for example, dimethyl formadide, etc.), esters (for example, methyl acetate
ester, ethyl acetate ester, butyl acetate ester, fatty acid glycerin ester, etc.), and nitriles
(for example, acetonitrile, etc.). These soivents may be used either singly orin
combination of two or more species.

30
[0023] Emuisifiable concentrates of the antifouling compositions according to the
present invention can also be obtained upon dilution of the combination of components
(1) and (11} with at least a suitable organic solvent (i.e. a liquid carrier) followed by the
addition of at least a solvent-soluble emulsifying agent. Solvents suitable for this type

35  of formulation are usually water-immiscible and belong to the hydrocarbon, chlorinated
hydrocarbon, ketone, ester, alcohol and amide classes of solvents, and they can be
properly selected by those skilled in the art based on the solubility's of components (I)



. [ | P . . —ye
MC is the mininuminhibitory concentration, Le. the | owest
concentration of each test conmpound or m xture of test conpounds
sufficient to inhibit visible gromh. 30 Wien the Synergy Index is
greater than 1.0, antagonismis indicated. Wen the SI is equal to
1.0, additiwotes7aossiizndi cated. When the SI is | ess thapchaPosudaesgi sm
I s denonstrated. 35Wen the Synergy Ifidex is greater than 1.0,
antagonismls indicated. Wien the SI is equal to 1.0, additivity Is
i ndicated. When the SI is less than 1.0, synergismis denonstrated.
WO 2007/ 088172PCT/ EP2007/ 050927 12 Table 1: M C-val ues (mni mum
i nhi bitory cAE&hresRestyrlyi Rmylsitpblesrncantiaas gsually gentaipfin gdditiosdethact i ve
i ngredi ents anganichselvent(sy Tdmatiolion ta.§08. bg eight o teomdinkfivn dEagivenat i on
ratio (1) 0 e Gkl d20f g ol oiefhaen§P *
A AR dridertd, Forl tggo@g@magn % rlé’r fidubtp 2o olrigf dadit
0.19 0.91 (3§ hqss(tqqlhseljs cagrgsipn infibitqys angd the)likgg hg pgmmns{tlggpggon@gnantss(;
0.45 1. 075(1 ))&nd ) mag plso be formulated as a suspension concentrate, which is a stable

suspension of the active ingredients in a (preferably organic) liquid intended to be

diluted with water before use. In order o obtain such a non-sedimenting flowable

product, it is usually necessary to incorporate therein up to about 10% by weight of at

least a suspending agent selected from known protective colloids and thixotroplc

10 agents. Other liquid formulations like aqueous dispersions and emulsions, for

example obtained by diluting a wettable powder or a concentrate (such as previously

described) with water, and which may be of the water-in-oil or the oil-in-water type,

also lie within the scope of the present invention.

15 [0024] The present invention also provides protective antifouling compositions, for
instance in the form of paints, coatings or varnishes, comprising the said combination
of components (1) and (11) together with one or more additives suitable for their
formulation. The total amount of the combination of components (1) and (ll) in such
protective compositions may range from 2 to 10% (w/v). Suitable additives for use in

20  said protective compositions are quite conventional in the art and include, for instance,
at least an organic binder {preferably in aqueous form) such as an acrylic or vinyl-
based emulsion or rosin compounds; mineral carriers such as calgium carbonate;
surface-active agents such as previously described; viscosity regulators; corrosion
inhibitors; pigments such as titanium dioxide; stabilisers such as sodium benzoate,

25  sodium hexametaphosphate and sodium nitrite; mineral or organic colorants and the
like. The ways of formulating such additives together with the component () and one
or more components (Il) of the present invention is also well within the knowledge of
those skilled in the art. Such protective compositions may be used not only to cure
and/or limii the damaging effects of fouling organisms but also in order to prevent

30 deterioration to oceur on materials which may be subjected to the harmful environment
and effects of fouling organisms.

[0025] The antifouling compositions according to the present invention can be
applied by a number of conventional methods, such as hydraulic spray, air-blast spray,
35 aerial spray, atomising, dusting, scattering or pouring. The most appropriate method
will be chosen by those skilled in the art in accordance with the intended objectives
and the prevailing circumstances, namely the kind of fouling organism to be controlled,



20 + 80 0.60 0.86 (1) + (I"T7¢) 0 + 100 200 (T) + (11-D 100 + O
0.15 (1) + OH) 80 + 20 0.06 0.32 (I) + (I1-D 66 + 33 0.27
1.20 1) + (11-D 50 + 50 0.15 0.50 (1) + (I1-j) 33 + 66 0.20 0.45
(1) + (11-j) 20 + 80 0.63 0.87 (1) + (11-D 0 + 100 20

-Q-

the type of equipment available and the type of material to be protected.

[0028] As previously indicated, the combination of components (1) and (II) is
preferably applied in the form of compositions wherein both said ingredients are
5 intimately admixed in drder_to ensure simultaneous administration to the materials to
be protected. Adminisiration or application of both components (1) and (ll) can also be
a "sequential-combined" administration or application, ie. component (1) and
component (I1) are administered or applied alternatively or sequentially in the same
place in such a way that they will necessarily become admixed together at the site to
10  betreated. This will be achieved namely if sequential administration or application
takes place within a short period of time e.g. within less than 24 hours, preferably less
O than 12 hours. This alternative method can be carried out for instance by using a
suitable single package comprising at least one container filled with a formulation
comprising the active component (1) and at least one container filled with a formulation
15  comprising an active component (l1). Therefore the present invention also
encompasses a product containing :
- (a) a composition comprising 4-bromo-2-(4-chloro-phenyl)-5-(trifluoromethyl)-1H-
pyrrole-3-carbonitrile, or a salt thereof, as component (1), and
- (b) a composition comprising a component (ll), selected from Cu,0, Cu(QH)s,
20 CuSOy, copper pyrithione, CuSCN, CuCOj3, ZnCly, ZnSO4, zineb, and zinc
I pyrithione, as a combination for simultaneous or sequential use, wherein said (a)
and (b) are in respective proportions to provide a synergistic effect against fouling
organisms.

O 25  Experiment : Poison plate assay
Experiment 1 : poison plate assay
Name of the primary compound:  4-bromo-2-(4-chlero-phenyl)-5-(trifluoromethyl)-
1H-pyrrole-3-carbonitrile as component (1)

30  Name of the combination partners: - Cu,0 as component (il-a);

- Cu(OH), as component (ll-b);

- CuS0,4.5H,0 as component (ll-c);

- copper pyrithio_né, i.e, bis(1-hydroxy-2(1H)

pyridinethionato-0,S) copper, as component

35 (11-d);

- CuSCN as component (ll-g);

- CuCO3; as component (li-f);



(1) + (11-k) fOO +0 0.20 (1) + (11-k) 80 + 20 "0-200770.80 (1)~
+ (Il-k) 66 + 33 0.11 0.37 (l) + (Il1-k) 50 + 50 0.15 0.38 (1)

+ (I1-k) 33 +66 0.47 0.80 (I) + (Il-k) 20 + 80 0.47 0.49 (1)

+ (I'l-k) 0 + 100 20 5Table 2: M C-val ues (mnimum inhibitory
concent r at ivam2dotfiosdpad) and synergy index of various actdeyR:phdislhsgsihents
and their conbination agai nst al gae @onbi nati on al gae species ratio

(1) to (I1)

- ZnCl, as component (lI-h);

- ZnS04.7H,0 as component (11-i);

- zineb as component (li-));

- zinc pyrithione as component (l1-k).

5
Stock solution: 8000 and 80.000 ppm in DMSO
Test combinations: % product A + % product B
100 + 0
10 80 + 20
66 + 33
50 + 50
33 + 66
20 + 80
15 0 + 100

Concentrations of {otal single active ingredient in the toxicity tests : a series of
concentrations increasing with steps of 1/3: 0.03 - 0.04 - 0.05 - 0.06 - 0.08 - 0.11 -
0.15-0.20-0.27-0.35-0.47-0.63-0.84-1.13-1.50-2.00-2.67 - 3.56 - 4.75 -

20 6.33-844-11.25-15.00 - 20.00 - 26.70 - 35.60 - 47.46 - 63.28 - 84.38 - 112.50 -
150.00 - 200.00 ppm.

Concentrations of total active ingredient in the combination tests : a series of
concentrations increasing with steps of 1/3: 0.08-0.11-0.15-0.20 - 0.27 - 0.35 -

256 047-063-084-1.13-1.50-2.00-2.67-3.56-4.75-6.33-8.44-11.25-15.00 -
20.00 ppm.

For combinations with CuSQy, and ZnS0O,, a different series with 1/3 steps was used:
0.03-0.05-006-0.08-0.11-0.14-0.19-0.25-0.34-0.45-0.60-0.80-1.07 -
30 1.42-1.90-2.53-3.38-4.50-6.00-8.00ppm.

Culture medium : algae: BG 11 liquid mineral medium
Artemia salina: artificial seawater

35  Experimental set up : 24-well plates

Species of algae : (1) : Chlorella vuigaris CCAP 211712
(2) : Anabaena cylindrica CCAP 1403/2A

(3) : Chlamydomonas sphagnophila CCAP 11/36E
40



M C-val ues in PPm synergy index (1) + (11-c¢) (3)" 100 + 0 0.34

(1) + (11-c) (3) 80 + 20 0.34 0.84 (1) + (Il1-¢) (3) 66 + 33
0.34 0.73 (1) + (11-c) (3) 50 + 50 0.45 0.78 (1) + (11-c) (3)
33 + 66 0.60 0.80 (1) + (11-c) (3) 20 + 80 0.60 0.61 (1) +

(11-¢) (3) wo 2007088172 PCT/EP2007/050927
11
Inoculum : algae: 1990 pl of a 1/10 dilution in BG 11 of a two week old
culture
Artemia: 1990 pl artificial seawater with 20 - 40 Artemia larvae
(24 hours old)
5

Cuiture conditions :  21<C, 65 % relative humidity, 1000 lux, 16 hour photoperiod

Evaluation: algae: after 3 weeks of exposure

Artemia: after 24 hours of exposure
10

Synergism between component () and one of the components (Il) was determined by
a commonly used and accepted method described by Kull F.C. et al. in Applied
Microbiology, 8, 538-541 (1961) using the Synergy Index, which is calculated as

follows for two compounds A and B:
15
Q. Q
+ —_—
Qa Qg

Synergy Index (SI) =

wherein:
* Q, is the concentration of compound A in ppm, acting alone, which produced an
20 end point {e.g. MIC},
» Q4 is the concentration of compound A in ppm, in the mixture, which produced an
end point (e.g. MIC),
* Qg is the concentration of compound B in ppm, acting alone, which produced an
end point (e.g. MIC),
25 e Qpis the concentration of compound B in ppm, in the mixture, which produced an
end point (e.g. MIC).

MIC is the minimum inhibitory concentration, /.e. the lowest concentration of each test
compound or mixture of test compounds sufficient to inhibit visible growth.

30
When the Synergy Index is greater than 1.0, antagonism is indicated. When the Slis
equal to 1.0, additivity is indicated. When the Sl is less than 1.0, synergism is
demonstrated.

35  When the Synergy Index is greater than 1.0, antagonism is indicated. When the Siis
equal to 1.0, additivity is indicated. When the Sl is less than 1.0, synergism is
demonstrated.
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20071088172PCT/ EP2007/ 050927 13 Conbi nati on al gae
species ratio (I) to (I'1) MCvalues in ppmsynergy index (l) +
(12-h) (1) + (21-h) (1) + (ll-h)y (1) + (L1-h) (1) + (ll-h)y (1) +
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6.33 0.70 0.66 0.62 0.75 0.85 (1p2+ (11-0 (3) 100 +

(ry + (rr-i)

Table 1: MIC-values {minimum inhibitory concentration in ppm) and synergy index
of various active ingredients and their combination against Arfemia salina

Combination ratio (I} to (1) MIC-values in ppm | synergy index
() + (Il-¢) 10040 | 0.14 :
LAxdle) ] .80+20 014 .
(h+(l-c) 66 + 33 0.19
L O . (L) N
(1) + (ll-c) 0 + 100 200 -
(I + (1)) 100+ 0

LUK 80+20 L.
.......... +(-) | 66+33
oAl y 8050 038

M) | 33468

(1) + (1) 0 + 100
+(-k) 110040 0.20 -
LAk l80+20 ) 020 ... 080
(. (1-K) B6+33 0.11 037,
............. Bx-k )...50+50 0.15 0,38
(. (1K) 33466 QAT e 080 .
DAk ). 2080 QA7 049 .
(1) + (II-K) 0 +100 20 -

5  Table 2: MIC-values (minimum inhibitory concentration in ppm) and synergy index of
various active ingredients and their combination against algae

Combination algefe ratio (I) to {Il) MIC-values in synergy index
species ppm
Wxde) 8 100+0 . 034 .. S
....... () + () @ ..)..80+20 | .03 0.84 .
....... Wxte 1..08...[..5652x38 0.34 0.73
Lo | @ | 5050 045 078
.......... () + {I-0) ) 33+66  |....0®80 | ..080 .
)+ () LB .20+ 80 ..0:80 0.61
() + (II-¢) (3) 0+ 100 1.90
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A composition comprising a combination of 4-bromo-2-(4-chlorophenyl)-5-
(trifluoromethyl)-1H-pyrrole-3-carbonitrile, or a salt thereof, as component ([), and as a
component (Il) a copper or zinc compound selected from Cu,0, Cu{OH)5, CuSQ,,
copper pyrithione, CuSCN, CuCQg, ZnCl,, ZnS0O,, and zineb; whereby component ([}
and one of the components (ll) are in respective proportions to provide a synergistic
effect against fouling organisms.

A composition as claimed in claim 1 wherein the component (ll) is Cu,O.

A composition as claimed in claim 1 wherein the component (l1) is Cu(OH)..

A composition as claimed in claim 1 wherein the component (I1) is CuSOy,.

A composition as claimed in claim 1 wherein the compenent (l1) is copper pyrithione.
A composition as claimed in claim 1 wherein the component (Il) is CuSCN.

A composition as claimed in claim 1 wherein the component (Il) is CuCOs.

A composition as claimed in claim 1 wherein the component (Il} is ZnCls.

A composition as claimed in claim 1 wherein the component (11} is ZnSO,.

A composition as claimed in ¢claim 1 wherein the component (ll) is zineb.

A composition according to any of claims 1 to 10 wherein the ratio by weight of
component (l) to one of the components (I1) is 10:1 to 1:10.

A composition according to any of claims 1 to 10 wherein the ratio by weight of
component (I} to one of the components (Il} is 3:1 to 1:3.

A composition according to any of claims 1 to 10 wherein the ratio by weight of
component (I) to one of the components (11} is 2:1 to 1:2.

A composition as claimed in any of claims 1 to 13 wherein the amount of component (1)
ranges from 1 wt% to 40 wt% based on the total weight of the composition.

Use of a composition according to any of claims 1 to 14 for the control of fouling
organisms.



- 14 - Clainms : 1. A conposition conprising a conbination of
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(trifluoronethyl)-1H pyrrole-3-carbonitrile, or a salt thereof, as
conmponent (1), and as a conponent (ll) a copper or zinc conpound
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claimed in claim1 wherein the conponent (II) is Cu20. 3. A
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(11) is C&g@&os@o ACOLHRBIG FNVA CIAME 1 4P hed in claim 1 wherein the
conponent (11) is copper pyrithione. 6. A conposition as clainmed in
claim1 wherein the conmponent (Il) is CuSCN. 7. A conposition as
claimed in claiml wherein the conponent (11) is CuCO3. 8. A
conposition as clainmed in claiml wherein the conponent (I11) is
ZnCl2. 9. A conposition as clainmed in claim1l wherein the conponent
(1) is ZnSO4. 10. A conposition as clainmed in claim1l wherein the
conponent (I1) is zineb. 11. A conposition according to any of clains
Ito 10 wherein the ratio by weight of conponent (1) to one of the
conmponents (I1) is 10:1 to 1:10. 12. A conposition according to any
of claimse 1 to 10 wherein the ratio by weight of conponent (1) to one
of the conponents (Il) is 3:1 to 1:3. 13. A conposition according to
any of clains 1 to 10 wherein the ratio by wei ght of component (1) to
one of the conponents (Il) is 2:1 to 1:2. 14. A conposition as
claimed in any of clains 1 to 13 wherein the anount of conponent (1)
ranges froml1l wt%to 40 w % based on the total weight of the
conposition. 15. Use of a conposition according to any of clains 1 to
14 for the control of fouling organisnms. -15- 17. A nethod of
protecting materials against fouling organisns, wherein the said

nmet hod conprises adm nistration or application of an antifouling

ef fective anount of a conposition according to any of clains Ito 15.
18. A nethod of disinfecting ballast water by adding an antifouling
effective anmount of a conposition according to any of clains Ito 15.



