Bl OCl DE COVPOSI TI ON COMPRI SI NG PYRI THI ONE AND PYRROLE
DERI VATI VES BACKGROUND OF THE | NVENTI ON Fi el d of the
wo pvenvioon [ 0001] This invention relates to a BCDUSZIAI/004862
conposition. Mdre particularly, this invention rel ates
to a biocidal conposition conprising a blend of at
| east one sel ected pyrithione conpounds and at | east
one selected pyrrole derivatives that prevent, or
inhibit growth of m crobes and the nethod of using
such biocidal conposition. Brief Description of Art
[ 0002] Many conpositions and fornul ations are known in
t IBIOUIDE COMPESIITON COMPRISING PYRITHIONEI ANIERYRROLE
of growth or infestatijn of mcrobes. Likew se, there
are many conpositions specifically
fornmul ated for the prevention, inhibition, and
treatment of growmh or infestation of fouling
organi sns. [0003] Fouling organisns present a |arge
roblemfor s ' exposed to
aater. The te?ﬁﬁkﬁgﬁﬁf%ggﬁHggﬁ?ﬁ%ﬁ¢§ﬁgh3§%§ bot h hard
Fieldd S ft f.ouling organisnms. Hard fouling organi sns
&G . acl es, nollusks, and the like, while soft
foul i ng organi sns include al gae, fungi, and the
or @0 s This irgxéntiﬁn H;l&es Red Bi;?bidﬁbcorﬁpﬂslﬂhoxi T®lors\par€ibularly, this
. is incorporated hy reference herein. Su organi sns
inver oo BfteS S drl oSt OB STl bEhd A SLERY oA belgcted
pyrithidaé c_@ﬁxﬁoﬁmﬁ%t l&usti®dd defect@d Brrolé HeSPatiWRE Bat prevent, or inhibit
ki sh water, sewage water, waste water, rain water,

bracki, L :
growiinat migropesand the msahodef Hsingsush Pigridahsompesition,
infest, or adhere to various kinds of substrates and

BriefhéReipEoh baArar e exposed to any type of water. Gowth
or infestation of fouling organisns on surfaces is

Vi ﬁ)lf)%H y L&U&B\? (ggrlnlpgscﬁioédgﬂdt o?nqg zilti%hs rewogvnrggychec g}tj?'gr the

prevention, inhibition, and treatment of growth or infestation of microbes. Likewise, there

are many compositions and coatings specifically formulated for the prevention, inhibition,

and treatment of growth or infestation of fouling organisms.

[0003] Fouling organisms present a large problem for substrates and objects
thaf are exposed to water. The term “fouling organism” includes both hard and soft
fouling organisms. Hard fouling organisms include barnacles, mollusks, and the like,
while soft fouling organisms include algae, fungi, and the organisms listed in U.S. Patent
No. 5,712,275, which is incorporated by reference herein. Such organisms present a
constant problem for objects and substrates that are exposéd to marine water, fresh water,

brackish water, sewage water, waste water, rain water, and the like.

[0004] Fouling organisms grow on, infest, or adhere to various kinds of
substrates and objects that are exposed to any type of water. Growth or infestation of
fouling organisms on surfaces is visually unappealing. Additionally, growth may cause
some problems in using the substrates and objects that fouling organisms have attached or
infested. For example, one problem that occurs frequently is the attachment of hard
fouling organisms to a ship hull. The organisms cause the surface of the ship to become

rough, thereby reducing the ship’s speed.



some problens in using the substrates and objects that

foul i ng organi sns have attached or infested. For
wex@mpbmw13 one probl emthat occurs frequently iBCT/I82007/004862

attachnment of hard fouling organisns to a ship hull

The organi sns cause the surface of the ship to becone

rough, thereby reducing the ship's speed.[0005]

Addi tionally, wood and wood products often experience

growm h and infestation of mcrobes such as fouling

organi sns, ternites and the [ike. Gowh and

| nfoRasht | OAdSfkioRME vVBdEira‘?ﬁeﬁoéc? auétgo fl 'en e growth and
cracki hg, and det éri orati on of the woo 8

infesgatiomafmaicrabsn sedh asrfonling prganisons, ertangusl rheddm tGrojvts end
1nfesY loof s\ﬁ%l‘? Hitlro BEPEAS toz\g%ﬁ‘p eLpbis anc{ %Q%(lraggn 6PR300d and

I's problem coatlngs f Si ng
WOO@I prosluoise ConBsquepily theowood aad msdfpmdmttslssé vdlué,ndsuatigppeal, and
wwﬁhﬁe utylin conpounds, pyrithione conpounds,
oxat hi azi ne conpounds, pyrrole conpounds,
tri phenyl boron conpounds and terbutyn. [0007]
Py H0006] oneTe copbattiits mnblesy beaﬂngsy:omplrisirxgdﬁpcidaﬁwmarcbveloped.

I n S ci dal or .antifaoul
ExarFBEbEb P AR PR SR BB RhaeingfP o ippounds,
oxatlobzine ueanum*pyneletcbmﬁomds; oriplengtivrocsanpob@siseind terbutyn.
pri or art ref erences teaching t he use of pyrithione

T o PPuBE e B bl B PTRYIS AE arcry
knovﬁuggj esred aséimmM or antifouling agmd. Hawebeit ip abnkncbasm the art, nor
03|t|o cterized ced.bi.ocid
i it GRAPERIE, PHE® 5 P SCBPHPT, SBNIET BEBh A felygees teaching
the ugy bf bﬁhthﬁtﬁw&x’&ﬁpo&ﬁds and SlRdd ptkdle cOHEPolhdiabude the¥ollowing:
U S. Patent No. b5, 246,489 to Farnmer Jr. et al. a

RERBE | 70 BT N D735 b Rleeterd el Sorfebrpspaintor

pamﬂmée Q@iﬂibbsﬁiaﬁ eﬁaﬁétehhd:dsbji) afileted bivpidas Eff'ﬁ:}iéy t Mh@pP4int contains a
npounds as the onl |00|de present in

b10c1|d5 pﬁmpéls}n(grpyr{t 99]53 2 BARRER B2 NoAdélt’@QSHYIﬁ‘S U.§- Paiert No.
5,2461489 Ito Fﬁﬁlllé%tﬁ Sthp aﬁﬁrbéﬁs§ f&'@én@@tlﬂé cBﬁﬁ&Spyrﬂﬁgn@Bfo%lde in-situ in

SpeCI ically to a process for providing a
a paigbformudationis discloiseth Bhe paiptand paint bases of thls patent comprise

pyrithione compounds as the only biocide present in the formulation.

[0009] U.S. Patent No. 5,098,473 to Hani et al. relates to paints and paint
bases, and more specifically to a process for providing a stable gel-free dispersion of zinc
pyrithione plus cuprous oxide biocide in paint (see also U.S. Patent Nos. 5,098,473;
5,112,397, 5,137,569; 5,185,033 5,232,493; 5,298,061; 5,342,437; PCT Patent
Application No. WO 95/10568 and EP 0610251).

[00010] U.S. Patent No. 4,957,658 to French et al. related to paint and paint
bases and more specifically to a process and composition for providing reduced

discoloration of paints and paint bases containing a pyrithione and ferric ion.

[00011] U.S. Patent No. 4,399,130 to Davidson et al. describes a method using
an effective amount of at least one metallic salt of pyridine-2-thione-N-oxide to treat or

prevent swine exudate epidermitis.
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pyrithione plus cuprous oxide biocide in paint (see
also U S Patent Nos. 5,098,473; 5,1 12, 397;
wG203/10H69; 5, 185, 033; 5,232,493; 5,298, 061; SPCGHPS2087/004862
PCT Patent Application No. WO 95/10568 and EP
0610251). [00010] U.S. Patent No. 4,957,658 to French
et al. related to paint and pai nt bases and nore
specifically to a process and conposition for
provi di ng reduced discol oration of paints and paint
bases containing a pyrithione and ferric ion. [00011]
UJ6D0123t et S.Naterd N2 9,4D6.539tto Hondedsn et st dédcribes selected
) descr%%es a net hod_usi, g an effective anount of  at
derivatigas pl freleRRR I Re NSRS £91 Y55 s dineicides PReRCIRde
to treat or prevent sw ne exudate epidermtis.[00012]
(LjJ.[Gml_Bgt eUtS.Mhtexﬁé%ﬁ@,%’S%iﬁao mﬁﬁ&itf ahRelefes & pyrithione-
describes sel ect erjvatives 0 N
contaipingpI KBS ﬂé‘r%ﬁﬁ(@ﬁﬁid&é‘“ﬁlﬁd 1p dis pateptargiused as bighiges in paints
and w88 pedskRaties prodde13] U. S. Patent No. 4,565,856 to
Troftz et al. relates to pyrithionecontaining polyners.

pitgeida "FLS siaion Voo kst o wBR S dhsSibSehimetod of
admifdiSeRad hn bEfSetiv@ah&mt dfat 1eAstole s8R3ted QyYithe-Rloxade disulfide

describes a nethod of adm nistering an effective nount
compgndyio treh 8F PrayEntRvaRa wWastdis i di ne- N- oxi de disul fi de
conpound to treat or prevent bovine mastitis. [00015]

Eyoomean Bakgiehn pHithehudkber0TH 0 R/6H 79 1R66ritRe % rAethiBd fierd

for controlling or conbating the attachnment of a .
contreling ion gowbaing Smattachipentof elquling organisace apynderwater surface by
taCQAY AElr i S Svifl] SRR UM S-BrredtivR it du bf A9-2§ip9ebiev e
con anount o 5 2-ary|pyrro|ez%onpohnd. [00016]zﬁ?%?&be
comppandnt No. 6,069, 189 to Kraner et al., describes
antifouling paints that contain selected pyrrole

dﬁbbd | Veps, 1;5‘9@@!1%.%,@69,{@ £ EQIRPLNAS, dBGHRABiRMEing paints
into the antifouling paint include . .

that contain seldotesepromele dptivaivesal Sgesific pyaylermenmpunds icgrprated into
the antifouling paint include 2-trihalogenomethyl-3-halogeno-4-cyano pyrrole and
derivatives thereof. Kramer et al. found these compounds to be particularly effective
against barnacle infestation. Additionally, this Kramer et al. reference found that bright or

light colored anti-fouling paint could be created despite the addition of these compounds.

[00017] PCT Patent Application No. WO 03/039256 describes an antifouling
composition that comprises an amount of at least 3.5 wt. % based on the total weight of
the dry mass of the composition of 4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-11H-
pyrrole-3-carbonitrile, or a salt thereof together with another biocide. The other biocide is

selected from bethoxazin, tolylfluanide, dichlofuanide, or DCOIT.

[00018] Despite the advances made in the art, what is still needed is a coating
that comprises an biocidal composition that would be effective against a large spectrum of
microbes, and also demonstrates high durability and low toxicity. Ideally, the coating and
the composition would be easily and inexpensively produced. This invention is believed

to be an answer to the above discussed problems.
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derivatives thereof. Kranmer et al. found these

conpounds to be particularly effective agai nst
wharaedoes i nfestati on. Additionally, this KraneeT/@s2081/004862

reference found that bright or |ight col ored

anti-fouling paint could be created despite the

addi tion of these conpounds. [00017] PCT Patent

Application No. WO 03/039256 describes an antifouling

conmposition that conprises an anmobunt of at |east 3.5

W . % based on the total weight of the dry mass of the

conposi tion of

4- br ono- 2- (4ABRIEPrsipvianxR)Y- OF (THE TNvaENTEMNY| ) - | Hpyrro

| e- 3-carbonitrile, or a salt thereof together wth

anot her biocide. The other biocide is selected from

b¢00019%hzi Thetefdry) dretrapedef thti et imrnden isodirddGA ®.a biocidal

Q0018] Despite the advances nmade in,the.art, i
comphiio SArpBaRTE e 3F Bkt PRI oeRsp a3t gr B girtole
comp6@RQTIFormald hat woul d be effective against a |arge

spectrum of m crobes, and al so denonstrates high

durability and | ow toxi¥xcity. ¢deally, the coating and

the conposition woul g-feygasidy and i nexpensively

produced. This inven TN eved to be an answer

to the above di scussed 5/ BRI EF SUMMARY OF THE

I NVENTI ON [ 00019] Ther gf ore, bhe aspect of the present

invention is directed t a bidci dalDconposition

conprising one or nore pyrithione conpounds, and one
wherdgin Xiisrtalgpen; GNe Ny E{O0R 10Y isoydrogen, baloges oe BIORisZ is

hal ogen, CN, NGa or S(OnRr Y is hydrogen, hal ogen or
halog®h,@ P8lhaldalk$l dra8(0¥R; n @ arGhiegeoal Byl on?; B ©)GFC;hatpalleyl; L is

an integer of 0, 1 or 2; RLis G-Chaloalkyl; L is
hydrd ¥ 0P 8610geh; Medndd® Bie ddch llepeidentigdydrogetichatogen U3 Caalkyl, Cy-

hydr ogen, hal ogen, G -C4al kyl, G - C4hal oal kyl,

' . CCABhIkylthidl €, -CLalkPhalfiosl SO]-Cidlkylsulfonyl, CN,
C4halgal}(g§f§lﬁ€ﬂll(ﬁﬂnyl , ., NO ’l CgF‘f:gCO orfh%!gm, or j\,Nhen I\S/II :
Noz,mt@ﬁ)ﬁﬁr&ﬁﬂ ARUREN anB TP hrlel ANRIj 2261 PoSribRMEA drOgkEN egether

W e

carbon atons to which they are attached MQ

o AR B 60U R0 ALt At -0CTEO--

oCF0-, SAaIsL bR 8/IeHh.; ¥ is hydrogen, Cy-Caalkoxyalkyl, Ci-Caalkythioalkyl or

RsCO; R, is Ci-Caalkyl, C;-Cshaloalkyl, Ci-Csalkoxy or NR3R4; Rs is hydrogen or C;-
Caalkyl; Ry is hydrogen, C;-Csalkyl or RsCO; Rs is hydrogen or C,-Csalkyl; and Re is C;-
Caalkyl, C;-Cshaloalkyl, Cy-Csalkoxy, Cr-Cg alkenyloxy, C,-Cghaloalkoxy, phenyl
optionally substituted with one to three C;-Csalkyl groups, benzyl, phenoxy, benzyloxy,
C,-Caalkylcarbonyloxy, Cs-Cecycloalkyl, naphthyl, pyridyl, thienyl or furanyl, wherein
said biocidal composition is copper free or low copper content.

[00020]  As defined herein, the term halogen designates Cl, Br, I or F, and the

term haloalkyl designates any alkyl group CoHan+; having from 1 halogen atom to 2n+1

halogen atoms wherein the halogen atoms are the same or different.



R6CO R2 is d-C4al kyl, Cl-C4hal oal kyl, G -C4al koxy
O'NR3R4; R is hydrogen or - C4al kyl; R4 is hydrogen,
w@eeoz4edokyyl or R5CO, R5 is hydrogen or C - Clal RgT/uSzEnt004862

Rd is Cl- C4al kyl, Q‘hal oal kyl, G -C4al koxy, C2-Ce

al kenyl oxy, G -C hal oal koxy, phenyl optionally

substituted with one to three G -C4al kyl groups,

benzyl, phenoxy, benzyl oxy, C -C4al kyl carbonyl oxy,

C3- Coeycl oal kyl, naphthyl, pyridyl, thienyl or

furanyl, wherein said biocidal conposition is copper

Fr aR02i] | OMn6MRPRIpECH RE bresbABRDiofSs HRELEE Q@ﬁﬁiﬂg;

the term hal ogen designates G, Br, | or F, and the
compesitiethenreplisiyg an efeefive iacidalanouny of g bingidabebmpesition

i . +| _hal

compibgfind bEfofe PAIBRAE ShBBLAS ARIOnd BER by Bompounds of
Forngiilé {8 me desdribed 2bpverwbeter said biocidabtompesifior sswipper free or low

inyention is directed to a coating conposition
coPp@Bﬁ%Iﬁle%tl‘ ng an effective biocidal amount of a biocidal

conposition conprising one or nore pyrithione

cof®dRr}s Snlll anothenaspectraf thy presdre invenpion ildiredted ar amiethod of

). .as _described. above.wherein said biocidal . C

coatlpg b ABFEE RO PO B HP SHES oA hE RSBl By fopains a biocidal
compéXifid@P¢orbiptisdd cffvme o imdae pefithicfe domgpdiinds efd oh&BEMokOPyrrole

is directed to.a t hod of coati g substrat e .
compngts PE Frgmula PO 1o O BSRHS A sy ing the coating
compeNific 68 ik Pbseatdal conposition conprised of one or

nore pyrithi one conpounds and one or nore pyrrole

co S Foryula (1) .as described_above, to the
SoRBRAA'S ShuimRt gt br B atrerg oRpuSR Ficitrebi prigoated
subsraR dohirRing B0 @3&ingEdmpididiethasiRsihs 2bidciil R6&PBEtion of the

inyention is directed to a coated substrate conprising
preserfdnyepbion3gd asHpeEate. whereiRspidsyhstaita ds selgsieskfrem a group

cons%ﬂ@%?kr&ddappﬁéﬁé,h@atﬂér?%ﬁlgl aldefii on and a substrate,
wherein said substrate 15 selected froma group

consi sting of -wood [astic, leather, vinyl and

el 1024] 0008 pe¥ricdapientogs of fvamesrgt inrntioR inshess forcased
protédHbRRELRNt 4 RELLIREbRCSBARRSbes. Another expected advantage of the
present invention includes preservation of wood and wood-products. Additionally, it is
expected that the present invention will be long-lasting, have low toxicity, and be easily

and inexpensively produced.



protection against a |arge spectrum of m crobes.

Anot her expected advantage of the present invention
WO p@baa®s3 preservati on of wood and wood- pr oducP&T/US2007/004862

Additionally, it is expected that the present

invention will be long-lasting, have low toxicity, and

be easily and i nexpensively produced. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [ 00025] The term "an

effective biocidal anmbunt” as used in the present

specification and clains relates to the anount of the

bi oci dal conposition that has a positive effect on

r educi ng, DETAMLIER DESCRIPTION,/OH{THE INMENT@MNt or

growth of m crobes on a substrate. [00026] The term

"m crobe" as used in_the gresent speci fication and

cll90025] i ndhetrem ‘angitective higeidabpmpinthas uaedin the present
specifﬁ&k‘i]'oh%gd%%@ bilRs td &%‘a&&?dx&%?&%%i&@{lﬂ Bithoifoh that has a

oul 1 ng organi sns), or any organi smthat can attach
positiveeffept ow redycing, eliarngngrat prevantingaitichmenivoiogrowth of microbes
onascg&ga{t&te, paper, plastic, and the |ike. "[00027] The

erm "copper free or | ow copper content” as used in

the present specification and clains neans that the

c ¢0926] t | The tgm Froicrawitaaiusetivppe presentprcificaticoppbelaims

. toftal . weight .percent ..of | ess than 3% b | ght
incluf} el oh e S AP, RERCCRMR: Sl bol Sl son
foulingesrganisme)] opamdogiasismathatksmchtianh td)@roweaeot damage materials such

sgeci fi %ati on ag% .cl ai E j.ncl udes materials that
as wogil, goncrete, Papet, PIASHEAARE s kS wood, i ncl udi ng, but not

limted to, particle board, chipboard, plywod, wafer
b @06 7] wo dike tearm Tuippek fired @r loal coppeessmrehtvas dsedaindhé present

i ke. 0029] As indicated above, one aspect of the ]
specifitaion Ao A Ch® FEAt St e on SO J08 FOmBIT et Pegatpin
coppe? A€ a stalWERhDYdrtétioF s ERIBYE DY Svelpht, Ba dDn the tdal weight of

pyrrol e conmpounds according to Forrmula (I) as

formy}ationt-| bed above. Each of these conponents is

[00028] The term “wood products™ as used in the present specification and
claims includes materials that contain or are derived from wood, including, but not limited
to, particle board, chipboard, plywood, wafer board, wood laminated material, pressed

wood, and the like.

[00029] As indicated above, one aspect of the present invention is a biocidal
composition comprising one or more pyrithione compounds and one or more pyrrole
compounds according to Formula (I) as described above. Each of these components is

discussed in more detail below.

[00030] Pyrithiones in general are widely known and frequently used in a
variety of applications including paint and personal care products. Pyrithiones are
excellent biocides, and can be found in antifouling marine paint. Additionally, metal salts

of pyrithione including tin, cadmium and zirconium, are suitable for use in shampoo.



di scussed in nore detail below [00030] Pyrithiones in
general are widely known and frequently used in a

wo 2007a03p10f applications including paint and pRPCBHUREN7/004862
care products. Pyrithiones are excellent biocides, and
can be found in antifouling marine paint.
Additionally, netal salts of pyrithione including tin,
cadm um and zirconium are suitable for use in
shanpoo. [ 00031] Preferably, the pyrithione in the
bi oci dal conposition are conpounds with the foll ow ng

bi&‘ﬁ‘s@t rEct ur gm glgeex?}%itﬁu%r Lt%gn?%gzﬁg}éound @%%et gc?mgounds

with tRY FolldWia8 ®asi6 @BRHrdYr i t hi one, sodi um Oradi ne(r),
pyri di ne- N-oxi de di sulfide, Qradine(r) disulfide,
2,2"-dithio-pyridine- 1,1 -dioxide, or
pyri di ne- 2-t hi one- N-oxi de. Such pyrithi one conpounds
have excel l ent biocidal effects. Zinc and copper
pyrithione are nost prefe ecause of the | ow
soluable in salt water thRereforg making it nore
durabl e than ot her pyrit ne ts. [00033] The zinc
and copper pyrithione conpodfids caf"be prepared by
met hods described in U S. Patent No. 2,809,971 to
Berstein et al. O her patents disclosing simlar
compounds and processes for making theminclude U S.
Patent Nos. 2,786,847; 3,589,999; and 3,773, 770.
[ 00034] Additionally, the biocidal conposition of the

P 3638’.% ds @’gffi%hg@c{ﬁﬂﬁ%ﬁ @ﬁlt @ f(ﬂ'r usgh ﬁleoéi'%éﬁlt fhvention include

nmpou as s above. Prefera
zinc ;t)hﬁhmyle,r@ippem:wrnbmmdssodnen Omadlne s pynd1ne-N-ox1de disulfide,

e T
Such Ippggﬁsmd d:cﬁﬁpdungg lhavdtﬂ a;(kjcxa??nténoadgicﬁfetctso r&lﬁg Iag? doﬁpeb em@lone
e G e R

duraB?@ﬁiahld@ﬁbrﬁ)y@ﬂnBﬂe satsect ed from the group consisting of
al kyl', d -8 nonohal ogenoal kyl, C5-6 cycl oal kyl ,

[00033]n0hﬁ1|eozgigcr>1 31? gcl)p%%lr{; : ﬂnobneencz ¥nﬁouggs czYn be prepared by methods
described in U.S. Patent No. 2,809,971 to Berstein et al. Other patents disclosing similar
compounds and processes for making them include U.S. Patent Nos. 2,786,847;
3,589,999; and 3,773,770.

[00034]  Additionally, the biocidal composition of the present invention
comprises one or more pyrrole compounds of Formula (I) as shown above. Preferably, the
pyrrole compounds are 2-trihalogenomethyl-3-halogeno-4-cyano pyrrole derivatives
substituted in position 5 and optionally in position 1, the halogens in positions 2 and 3
being independently selected from the group consisting of fluorine, chlorine and bromine,
the substituent in position 5 being selected from the group consisting of C1-8 alkyl, C1-8
monohalogenoalkyl, C5-6 cycloalkyl, C5-6 monohalogenocycloalkyl, benzyl, phenyl,
mono-and di-halogenobenzyl, mono-and dihalogenophenyl, mono-and di-C1-4 alkyl
benzyl, mono-and di-C1-4 alkyl phenyl, monohalogeno mono-C1-4-alkyl benzyl and
monohalogeno mono-C1-4-alkyl phenyl, any halogen on the substituent in position 5
being selected from the group consisting of chlorine and bromine, the optional substituent

-7-



nono- and di - hal ogenobenzyl, nono-and di hal ogenophenyl
nmono-and di -C -4 al kyl benzyl, nono-and di-d -4 al kyl
w@b@nsgbioizonohal ogeno nono-d - 4-al kyl benzyl apdr/usS2007/004862

nonohal ogeno nono-d -4-al kyl phenyl, any hal ogen on
the substituent in position 5 being selected fromthe
group consisting of chlorine and brom ne, the optiona
substituentin position 1 being selected fromd -4
al kyl and -4 al koxy d-4 alkyl. Among the 2-
aryl pyrrol e conpounds suitable for use in the nethods

in positrah tbemgselected fofm (et alikybatd Ch-daalicoxydCH-4dilkyil. ckmmoRg the 2-

ey ey Foupg PR o e Biee i taecmetiinnd poaosition of the invention
are: 4J6Fahnh108>-ﬁ*(l a@plﬂf -alpteh] plephefiyéoys-tad) Bpyrrelaribedrbbmitdle; 4-

brom%-t_S rq'im?qra- ~(D= lChlp?:ﬁgﬁFe%l%Bﬁrmqﬁgq;ﬁ Bj:ongpa (p-chlorophenyl)-5-
(mﬂuérdﬂﬂ&ﬁil%ﬁmﬁe@%eﬁ‘b&hﬁﬁé o R0 1Y, 4 Qi @iSrophenyl)pyrrole-5-

carbonitril

carbonjirilg) ‘61‘381020'(2@&111%06}3?%375)(@%W?@PWBPW@WW?%I%4 5-

dibroma:- 'ﬁgj’ 5}98%0%32)\%{1:5& 3f(ggiil%<)ﬁr§ﬁethglsulfonﬁ %yn%lﬁ%% r1;)1' rgalzf % i)

dlchlo‘gyphemyg -S-grifugramethyRpgrole-3-carbonitrile; 2- (p-chlorophenyl)—S_—
(iriflufl ogn?étgﬁ?%fkgﬁfig%rggﬁ% i) B9 B3 b RO il B2 RS
trichlqrophdriyl)e? ﬁmﬁhtwcbmethy()pyﬁrﬁbtﬁecmhemihjlbi Hibo)mpe12-@,B53- car

trichiBBhdyD! S 3 SHBGD eI 3 carbanisiles Aspromo-2:4pishlgrpphenyD-

5-( alphe;, adphar dm';& Zbe(tﬁ-t8tr5ﬂuoroethylth10)pyrrole-3-carbomtnle 4-bromo-2-(m-

uoroghiehy SRS bbb Samenp e 248 eb R rtegy B

(tnﬂuor(h?@étﬁyl) 4b@1f1ﬂuoromethylth10)pyrrole—3-carbomtrlle, and 4-bromo-2-(p-
-tetr I{zoroe hyIthl 0) pyrrol e-3-carbonitrjl

chlorophgp IQTBP Rt n§ipha . alphp dEiflgped) rﬁﬁhnﬂmwmygme%-

carboni®@¥el Mbdt rpkefe?abiy, ¥ oﬁhﬁﬁl (@ R BYho-2 -(4»chlorophenyl)-5-
(trifluoronethyl) - rlfluororrethythlo)pytrole3car

(triflupemethy < H-pyegolg= 3::@@ nigriepchl or ophenyl ) - 5-[( beta
-brono- beta , al pha , alpha

pgg?dejrsg or 311?: @bAbERIO BT as GSARON 48cRan Y Bhepared by

methoglsigeseribed-in AL Shﬁ’fﬁﬁlﬁp %e%!?l%&imd(%-’rz&?%r omet hy
)-1H pyrrol e-3-carbonitrile. [00035] The conpounds of

F%GM&‘]‘ (i) &Mim%ﬁeé@%sé?% itB{cRB %Bﬁﬂmﬁﬂds and the
met hods described in U S. Patents 310, 938 and

compgugh@fFrgmula@Das prafsrablis piesens ie gledipcidplicomnositinags a weight
ratio ¢ 1 BY 119 A8 HrELIBAN BelSptfiohB Sompounds and compounds of Formula

(D) are present in the biocidal composition in a weight ratio of 3:2 to 2:3. Most preferably,
the pyrithione compounds and the compounds of Formula (I) are present in the biocidal

composition in a weight ratio of 3:1 to 1:3.

[00037] Another aspect of the invention comprises a coating composition that
contains the above biocidal composition. The biocidal composition is present in the
coating composition in an effective biocidal amount. The effective biocidal amount is
between 1% - 15% by weight, based on the total weight of the coating composition.
Preferably, the biocidal composition is present in an amount between 1% and 15% by

weight, based on the total weight of the coating composition. More preferably, the
-8-



conpounds of Fornula (1) are preferably present in the
bi oci dal conposition in a weight ratio of 9:1 to 1:09.
wopeg/1poes er abl y, the pyrithi one conpounds andPCT/US2007/004862

conmpounds of Fornula (1) are present in the biocida
conposition in a weight ratio of 3:2 to 2:3. Mst
preferably, the pyrithione conpounds and the conpounds
of Forrmula (I) are present in the biocidal conposition
in a wight ratio of 3:1 to 1:3. [00037] Anot her
aspect of the invention conprises a coating

bloclth oBapo4itionist frédent fdrparsurittR eV B hind dieaby we1ght based on

onpositi.on. The biocidal c es
the tojaf et of Fiy SBHBBEPEPBHUPH ek plyeths i ) cormposition s
prese&rfﬁ 4R tamolREb&iWees BbY P8R UyIRLigAITBHE] drbthe @6iaPRBighPef the
5% by wei ght, based on the total weight of the

Coatlwmmltmpo& tion. Preferably, the biocidal
conposition is present in an anmount between 1% and 15%

byoydIsyht in R&RA6h &he Ib@odi@il %brrif!%hlﬁi'&h Bk cbASnLOFhpdigtion may

conposition. Mre preferably hebi oci dal, conpositiagn

also ingjugy eddifives. rSugh addiiyas n@@tlwé%e by anedrot é}%w tReqrgpic binding
agent%/gﬁg&sgiﬁgtaagﬁv‘ag aﬁ)ﬁl‘fﬁgl Ihlcnak pt)nﬁln‘fﬁ%lddﬂgl GRS Setst PR

prerera ocli dal OSItI on 1s present
stablhznrsa dymglmr p[lgnmmna%ﬁahag agsrﬁy an@fcgmmg lpaerds; agditional

QLa [
1nsecté%g su\éﬁ a? Ig[ﬁl[ 1na dr glagtgc%ﬂ' on %pogggx?@g‘ﬁk tees[aglgg{iig %gé,rﬁddltwnal
funglmdagagrxi bacommdqs sab]s as alnohmlsl,salc&]widw Vesnal@ehylde adldating es

cornpga chslt, ggcli B%glggg gfm?fg)rlsg 83&{111%%%@ Fuch aeislpr%%lgralf?: a?(]:léo 3 acids and
the lilg8 livotighiic agideahich as lﬁﬂrﬁsidldgl angifss; akMeS;tlﬁMrbc)Kﬁlbszond)peads N-

oo Somimes.or e ke FphRgrse ik it 4V ik PRI aeorviic co-

polyrﬁ‘éi’g B Qaﬁnpo%}ﬁ % AP aRNRSphabeexsle ! Merihé kaifouling coatings may
ddi tional fungici

es and bact erici des such
also b woployed. Brefrrablyethess polymereaty diee ok I“é‘aﬁ’ﬁ%ﬁ‘@‘b‘ﬁﬁf&‘ﬁ%@
polyrﬁ&g SBH fﬁél frer i 'a? be %gféﬂieﬁt%hQEe 8bkaPoABoPb Ok W chtion
I c acl s and t 't ke; inorganic acids such
mcluéﬁ; cmmer ectybitel pokymied et co-ppbiness; zine pefyiaty PPivanes GFsowakner, silyl
acrylall\é gam%y(lrtc% o;?olglgxgp %H@ e lll?eln dA&&]ﬁohélkﬁﬂytﬁé}Js YABHSrin MeChhint and

acr
coating arts may also be employed m the cornposmon of the invention. The additives

present in the coating composition will depend on the preferences of the user or

manufacturer as well as the end use of the coating composition.

[00039] The coating composition is formed by combining the biocidal
composition and additives into a paint base material, such as a marine paint base.
Methods of forming such a coating composition are well known in the art. Examples of
such methods include, but are not limited to combining the biocidal composition and the
additives in a blending mechanism. The blending mechanism would evenly disperse the
biocidal composition throughout the additives. Additional methods of forming the coating
composition can be used as known to those skilled in the art. In addtion, any base paint
material that is suitable for marine applications, including water or solvent-based

formulations, may be used in the coating composition of the invention. Such marine



polymers, that are self-polishing for use in, for
exanpl e, marine antifouling coatings nmay al so be
weephoydds Preferably, these polyners are freepPOf/Us1007/004862

Exanpl es of acrylic polyners and copol yners that my

be inmplenmented in the conposition of the invention

i ncl ude copper acryl ate polyner or co-polyner, zinc

acryl ate polymer or co-polyner, silyl acrylate pol yner

or co-polyner, and the |ike. Additional polyners known

in the paint and coating arts may al so be enpl oyed in
paintstaREkESIP @Sthk iad) a9Ehdvitg fornasaiiplein UTBEPadeliNGs 65710,117;

resent in the coating conposition will depend on the
4»98159@%?%6@455 $0% 9 s 38 ﬁa%qf’%?énuf acturer as well as the

end use of the coating conposition. [000391 The

CARIOUOP CORPESHtingQUdmpbsiiidhrtad tdke LeftdnnbNfbrife Those forms
bi oci dal con303|thn and additives jnto, a_paint hase

includgabutiarapot linted tospantygsprralbari-iging Paih-ngERislyrlacquer, a

wash, AQUEBdEBHE b AnG Pnh Bkt GRFIRNIsEE &Ncdth EhdMBhterialOWN i N
the art. EXanples of such ™ nethods include, but are not

limted to conbining the, biocidal canposition and the
a0} e sApathgr psnerbiehile iRNeRHAR SPRPTREES HMEHPH fgmprising

1 LR b sRIRH e¥cribedRBb e td RatdkiaPBifa sought to protect. Th
appyigggﬂp%g?atiﬁgn thF?’S'ughoutcthe B e e B ongnt to protect. The

coatingecompesition may be applicddn agarietyPidemnsss rbicluds. b asg Bet
. il . ' 00 ; .
i Sy S A ok o ) R0 o, o
soakimgtheincateiiaris, Prafetablii thg cnetieg caanpesitioreistapplied in an even fashion
f or.mul.at i on . he 40 ' it
o T B P O RS el
allowéd to dr@o ehawa préper adhesign ©,thé mat¢rial. Payiegtcahibs accomplished by

6,710, 1 17; .4.981,946;,4,.42 64: 4,40 9% .an .
exposkiPIhga. oTdbRH = FREHENE Y Lvast [oBh iRl Pughas hent
lamps/ 8F h BbYai@kede@atds.. Those forns include, but are not

limted to paint, (especially anti-fouling paint),

varni sh, cquer, a sh, a d.seal ant, or any f.

! HORE, B qhaGatBa e AR BY 4bt G s kn s
wood?&@lﬁféf, ﬁﬁyl%ﬁﬁsﬂié}%_@ﬁ&ﬂeﬁﬂ pReRrPIpapes and ey btidr amyidl shatgnay be
expo%ﬁtﬂ)@ aigq%btg%gwéo\g%leggﬂn%gia r%?sé%: g{]u_:r%$§$g ' fd%glqy,atgg YAl should be

porous enough to allow the coating composition to penetrate and adhere to the material.

[00043]  Another aspect of the invention comprises a coated substrate. The
coated substrate comprises a material as described above that has been coated with the
coating composition. Substrates that would benefit the most from application of the
coating composition include traditional marine substrates such as ship hulls, docks, piers,
buoys, fishing gear, fishnets, lobster traps, bridges, and pilings. However, substrates
coated with the coating composition may also include concrete, wallboard, decks, siding,

or any other substrate that is in constant or frequent contact with water or microbes.

[00044] The substrate is expected to exhibit biocidal properties when it is coated
with the coating composition. The biocidal properties will prevent, inhibit, or treat
attachment or growth of microbes on or in the substrate. Prevention or treatment of such

growth will allow the substrate to be microbe free. In addition to the substrate being

-10-



coating conposition may be applied in a variety of
manners that include, but are not limted to brushing
WO@R)074@308yi Ng on, sponging on, atom zing on, OPCT/US2007/004862
di ppi ng, i mrersing, or soaking the material in.
Preferably the coating conposition is applied in an
even fashion to the material. Once the coating
conposition is applied to the material, it should be
allowed to dry to ensure proper adhesion to the
material. Drying can be acconplished by exposure to
visuallyhappaaling, beingymicsobegree wikLaliow strrotbeatsediin thesndrmer it was
intendf@icgsr de:dyi ng such as heat |anps, or a hot air
§eAtrabs™ [00042] material that can be protected by
the coating conposition includes wood, |eather, vinyl,
p[00OUBE, Additioealdy, iplsaspented thapeod andvoadyproduves that are coated
. terd al that..may .he osed to mcrobes o 0 wat e
with (R84 iR cobbBtif Ayl RO R el [ SiREbshm cnn BpiGh Ghing
coatin@ @ofPositIon 86 Mol ah@ vaddProdlids Baxpedted EOPRIEHtihRFoYeB such as
.penetrate and _adhere to the material. [00043] Anot her
ﬁmghéiq@@denam 3ad Phg kR frem tipying dae wisea apeeplsnd v6¢ gt the wood

and wdb& pfodat R CoMiabichl] and Qéﬁﬁ’dénﬁﬁﬁ%@dﬁ&% ghdl Sfrudtred RRAM R
above that has been coated with the coating

benefit fiopbuichiapplicatinndinglade stairprses.finary cgbinets, feqhsepises shingles,
pilingf, FOfRCAPRIMGAL] MBiIRxek NMEdGARTIKAY conposi tion incl ude

traditional marine substrates such as ship hulls,

docks, piers, buoys, fishing gear, fishnets, |obster
EXAMPELES, bri dges, and pilings. However, substrates

coated with the coating conposition nay al so include

C QoUva6] €, THEFJIRAARE ExaRples fufhat iNGstrA¢ thRPre@inb Bvention. All
substrate that is In constant or frequent contact with

parts qpek Rerceaages arcdpe weight polesy exphisitly Hiated giherwisee i bicmypgratures

are degfée@ﬁéis%sturﬁés@@xgﬁ_éiﬂprs?a?@&&i,he yigien it is coated with
he coating conposition. The biocidal properties wll

. Erevent; inhibit, or treat attachnment or growth of
Paint 8 or in the substrate. Prevention or
treatment of such growh will allow the substrate to

beog049] 0bR defiefor niheAshahitfoAAulafohd €ortaRfe AbRmo-2-(4-
bei ngvi sual | y appeal ing, being mcrobe free will allow
chiorgpheq )Jée(haﬂwomthxﬁ)elﬁgayﬁ@leﬁtcmlﬁrﬂ% ertrateditp iphelow table as

Pyrrold§ &4d zinc pyrithione (ZPT) were tested by Duke University off the Beaufort,

North Carolina coast in 2004 for their antifouling effectiveness against barnacles and other

fouling organisms. The formulations were created in the laboratory by the addition of
various amounts of biocides to a resin base-formulation (vinyl resin/wood rosin with Zn
oxide filler). Formulations include 4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1H-
pyrrole-3-carbonitrile alone and in combination with ZPT. A solvent based zinc oxide
coating was used as a control. Unprimed fiberglass rods (8 mm diameter x 11 cm length)
were dip-coated with each formulation (5 rods/formulation) and suspended from a test
rack in the ocean (one-meter below the surface). Rods were evaluated each month for
number of barnacles and bryozoans. The most promising results came from the
formulations in which 4-bromo-2-(4-chlorophenyl)-5-(trifluoromethyl)-1 H-pyrrole-3-
carbonitrile was blended with ZPT (See Table 1 below).
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[ 000451 Additionally, it is expected that wood or wood

products that are coated with the coating conposition
waowdor/1edomns bi t resi stance to m crobes. Appl i cat POTUSI007/004862

the coating conposition to wood and wood products is

expected to prevent m crobes such as fungi, algae,

termtes, and the |like fromdestroying the visua

appeal and use of the wood and wood products.

Commercial and residential products and structures

that would benefit from such application include

s{@0048h s eBrydzoans a¢ highly nemplexadobssl apimals cosstiuegldast,

o 20 Ly fences, furniture,. mai lhoxes,. and the, ljke..
incivillg DO GGHRp ek VR HE SRk e Fppltied Wibin a cup-
or box-tHapsd eadskeldien pf edefitd chivinots tssue Alhe @apirésofditlification
cent ages.ar.e hy wei ght unless explicitly stated )
gover B el o APFIbled e YeTLL ST BV eroaneate said it wisty of
grazin@lith8ls! suchsk 3t£GrcBirkRahWivaRoudRolihsdsf f | cacy Testing
[00047] A series of nine paint fornul ations containing

4- -2-(4- ¢ghl orophenyO S- Ctri f] uqr.onmet hy”- |

- gﬁﬂr%gf e- ?—‘% ﬁti"’a?s ﬁP‘Pﬁ'ngset?’%‘? %’S&‘?‘P%‘&"@G‘%WOBEF%W‘? abl e as
(trifluBponiethyl)- 1&ER Py ZbI8C3 -Parborittile Aead &ffdotiveRnardlnbagefoPHka

. University off the Beaufort, North Carolina coast in

fouling guganigips Pyrbyas bemackes haty issomeratible b < Py and ghat it performs
beiter WANRPTES a30biBLiAE thahnGthddAGhIsHgaNi sms.  The

formul ati ons were created in the | aboratory by the

addi tion of various amounts of biocides to a resin

base-formul ation (vinyl resin/wood rosin with Zn oxide

filler). Formul ations include

4- br ono- 2- (4-chl orophenyl ) -5-(trifluoromethyl)-li -

pyrrol e-3-carbonitrile alone and in conbination wth

ZPT. A solvent based zinc oxide coating was used as a

control. Unprined fiberglass rods (8 mmdianeter x 11

cmlength) were dip-coated with each fornulation (5

rods/formul ati on) and suspended froma test rack in

the ocean (one-neter bel ow the surface). Rods were

eval uated each nonth for
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nunber of barnacl es and bryozoans.

results cane fromthe fornulations in which
wd 200012 (4- chl orophenyl ) -5- (trifl uoronet hyl PeT/US2007/004862
carbonitrile was blended with ZPT (See
Tabl e 1 bel ow).[00048] Bryszoans are highly conpl ex

H pyrrol e- 3-

col oni al
al |

ani mal s constructed of
connected by living tissue.

i ndi vi dual "zooi
The zooids are

The nost prom sing

ds",

protected within a cupor box-shaped exoskel et on of

calcified chitinous tissue.
calcification governs howrigid or flexible is the

Table 1

The

degree of

overall structure. Bryozoans are eaten by a variety of
razing armant Averag UCh| asiogt@avetsteC il NS n@ Aveadze OUS 5 months Average
'_""RDB' co LA ﬁMg@LfTha :-i- |8“3/04~nnf e o +W 04 10/13/04
PO T o LILILA 2 < # f - # f
CopE 41 br ONnerdodid}l aRdraicaheny QkRéACLES Bryozoans BARNACLES Bryozoans | BARNACLES
control { r'i flfuoromef hyl ) -1i /- pyyrol e-3- qarbonitrile i sjan
EN% etfective antifouling{ agent for hard f%ullng or?anisns
focide c\ich ds BBrnhcl 682 thao |t 14 copadiblle wi4h ZPT.Mand ™
s%pwmmhat ifit perfprns better Wth ZPT|as a clo- bi oci d¢ than
Biocide j { plods akonp. Tabl e 1] bofes:4"M |refers| toss mafur s ‘]
6% pymolf Ul 11N commpnity. The growth cy¢le of [certain rine
Biocide Of ggni|snpqcan cauge al di fferencelinyghe|l aversage | nugrber 0.8
% Py MONLN TERdINg 11 [ he[ above t4blre [P0050] iTe
Biocide 1e4iHveq;ion hq; been desc%Gbed abpye mﬁth4ref repge L6
o Pyr;‘ szbi"fi c—pnbodrments—thereof i tTs apparentTthat -
o ha nmodi fi cptipns, andjvari atfy ons can{be
e '%.cut ”cqeocﬁ{i a2t om-the—itavdatire—edneept—2 038
5?;§g®|sclcsed hefein. Accprdingly, itf is intended t
\ acde A1 sucH-ehanpgds! ndefifidatifans! and4arilat % 0.4
o tlat flall wthin the spiyit and broad sicope of the
2 Py e WHAT } € oL ALED |fS: 01, ‘bi%iﬂil 02 12
2?;£$@pnpoqltion conprising: A ) one @r norel pyrithigne
T conBounds ahd B3 onkOor mb?2 pyrréfte konpPdunds of 2
2% PyrmolE QI Mulla (I)' wherein K ip halogeﬁ, CN, NO or S(ﬁ»nRi;Y
ZPTi ¢ kydro hal@gien pro S(OwRi ; |Z ios hpl ogan, 1.2
Notes: “ g’fe?sltg Q mgtw'e fgtﬁmgsgognﬂlaty nI‘hL: gro@'{l]l c%l& gfgzgﬁalr%arglb ongarHJms%an cause

a different¥ in the a@rage number per month reading in the above table.

[00050]

While the invention has been described above with reference to specific

embodiments thereof, it is apparent that many changes, modifications, and variations can

be made without departing from the inventive concept disclosed herein. Accordingly, it is

intended to embrace all such changes, modifications and variations that fall within the

spirit and broad scope of the appended claims.
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C4hal oal kyl; L is hydrogen or hal ogen; Mand Q are
each independently hydrogen, hal ogen, G -C4al kyl,
weeoAa@ival kyl , G - C4al koxy, Cr C4al kylthi o, PCT/US2007/004862
G -Cal kyl sul finyl, G- C4al kyl sulfonyl, CN, NO, R2CO
or NR3R4, or when Mand Q are on adjacent positions
and are taken together with the carbon atons to which
they are attached MQ represents the structure - OCH2O,
-OCF20-, or -CH=CH CH=CH; R is hydrogen, d-C
4al koxyal kyl, G -C4al kyt hi oal kyl or R6CO R2 is Cr
(Aal kyl , G - C4hal oal kyl, G -C4al koxy O NR3R4; R3 is
WHA :- C4al kyl ; R4 is hydrogen, Ci-C4al kyl or
R5CO R5 is hydrogen or - Cd4alkyl; and R5 is
G - CAal kyl, G -CAhal oal kyl, G -C4al koxy, C2-Ce
L. a’rAklé‘ﬂE/‘F1 MRYSIOYVGRMRIEIMS Xy, phenyl optional |y
substituted with one to three C -C4al kyl groups,
bangy! on BERR¥Y py@iak!dpoukis; @@l Kyl car bonyl oxy,
C3- Coeycl oal kyl, napht hyl, pyridyl, thienyl or
fyranyl ; and wherein said bjiocjdal conposition is
cg ber OPf GEMOFe PYRPlE SpRROUR: tleFrﬂrm 2 (I¥he bi oci dal
conposition of claim1, wherein said pyrithione
conmpound is a noncoppe netal®salt of pyrithione. 3.
The bi oci dal conposi#z Xf/arai 2, wherein said
non- copper netal sal one is selected froma
group consisting of zilc p\‘n Ai one and iron
pyrithione. 4. The biogi dal conposifion of claim 3,
wherei n sai d non-heavy netal salt pyrithione is

zinc pynithiQne.5, The. hiocidal Qsi.tion of claim

T "enortietet X rlnars: R S h ORERD oty ipesh or
S(O)n%gIZéisﬂﬁrjog‘ehpm-€4gallmu¥§yﬁ6msd(})mmgx iefan integer of 0|, 1or2;R;is Ci-

-triha nonet - 3- ogeno- 4- cyan rrole
Cabaldgliyt, s BETORTET BAIERH Mh O F SR PARAPRIF S HEfIogerhn
haloggiQ ©);1Calkyl, Cit Oghaledliog e05- 0,41k §955 IC LORSyAthas) T, 3C ikl Gulfinyl, C,-

[ nﬂg#)engfnt I b@sel ected fromthe group consisting of
Caalkylpghfmyhd N oM ar Rafel oh ABsRerfmrEhen 8tq o asiecans positions
and arf @ﬁ&eh't@%btﬂexhﬁitﬁ‘ theS@HSSH ROmb kO PHidHEnEY SeitGeRH MC?( Rhr&ents the

Cl1-8 al kyl, d -8 nonohal ogenoal kyl, C5-6 cycl oa I

structigs -@CGrhRbh &) Gkpshoey R RyCH=6&hz R is hydrogen, Cl-CLaIKoiyalkyl,
C1-Cialkythioalkyl or RsCO; R; is C-Caalkyl, C;-Cshaloalkyl, C;-Cjalkoxy or NR3Ry; R3
is hydrogen or C;-Cjalkyl; R4 is hydrogen, C,-Caalkyl or RsCQO; Rs is hydrogen or C;-
Caalkyl; and Rg is Cy-Caalkyl, C;-Cshaloalkyl, C;-Csalkoxy, Co-Cs alkenyloxy, C;-
Cshaloalkoxy, phenyl optionally substituted with one to three C,-Cjalkyl groups, benzyl,

phenoxy, benzyloxy, C;-Csalkylcarbonyloxy, C;-Cecycloalkyl, naphthyl, pyridyl, thienyl
or furanyl; and

wherein said biocidal composition is copper free or low copper content.

2. The biocidal composition of claim 1, wherein said pyrithione compound is a non-

copper metal salt of pyrithione.

3. The biocidal composition of claim 2, wherein said non-copper metal salt of

pyrithione is selected from a group consisting of zinc pyrithione and iron pyrithione.

4. The biocidal composition of claim 3, wherein said non-heavy metal salt of
pyrithione is zinc pyrithione.
-14 -



phenyl, nono-and di - hal ogenobenzyl, nono-and

di hal ogenophenyl, nono-and di-d -4 al kyl benzyl,
wormsAedd3 di - Cl -4 al kyl phenyl, nonohal ogeno PCT/US2007/004862

nono- C - 4-al kyl benzyl and nonohal ogeno

nono- C - 4-al kyl phenyl, any hal ogen on the substituent

in position 5 being selected fromthe group consisting

of chlorine and brom ne, the optional substituent in

position lbeing selected fromCl-4 al kyl and Cl-4

al koxy Cl-4 alkyl. 6. The biocidal conposition of

cllhe m@dalvn@mepmtlgrapﬂclpyn d owberetmxid psirrbke c2)mpound of Formula

RS R v e
derivagiye sulstioried oopeeitiords anrﬂopmﬂllydﬁpasiﬁdn af tHeMaldgeds in pés%ons 2
£se

w3 Bl RS B Sl Lo g oo

bromifw;fthé mwﬁmeﬁommmdmamselﬁg kéleqiva ﬁ@ne%lﬁag}agy g&ls%ftmg of 301 -8
ratr1 o o

{ t
atioyl, 1 Ssphaes %{@i?fg%éucweﬁlk& G- -gimenphalgeenesysloatier], benzyl,
phenyBYﬁdﬂohm-K&dﬁ&BBMF nS- %@aﬁlﬁﬂg@n&ﬂﬁﬁ?}‘ %ngfaéld di-C1-4

Formula | are resent In a wel ratio o
alkyl taR*J‘Zleﬁé’nBr%@ CHafFl-é@Hﬁ'é §h@m>6ﬂn9no1@a1@gqm1nomu€tl Healkyl benzyl and

monomsgamb%m) af-4- FRS! pIRAS] %ﬁgmo;eﬂ ¢h éub%{m&ﬁt &%«?ﬁﬂf&n 5
selected fromthe g SI'S aer
being Bq;pcywarom thé(grcp\m gqrggstmg ofichlating laaql brqmllnyrﬂbe optional substituent

in posﬁ%nploﬂaéi Geleibd ¥ 'i-\éll sﬁftﬁ a?ﬁl (%( g llgc{x “O14 all(y;rqer and

conblna ons t ere oS t
conpri si r;g an effecti i ve. b| oc:| dal ar_munt of a bi oci dal
6.  cEhpbiscidadpompagitior phejainnf, wherebr said perrplgrdontrioond is 2-

il B e A B e 0L o, NG o1 S(O) R ; ¥

|s h drocggn hal ogen or S(OnRi; Z is hal ogen,
7 rmpositiospfylame |, whersiratheipyrighjene ofmpountl and said

cc.)mpcézrr]lg%éfbﬁn@a'l a?&%‘é@g %gvr?tléht lr%tupgfjé 959.r halogen; M

are eac ydrogen,

8. The biocidal composition of claim 1, wherein the pyrithione compound and said

pyrrole compound of Formula I are present in a weight ratio of 3:2 to 2:3.

9. The biocidal composition of claim 1, wherein the pyrithione compound and said

pyrrole compound of Formula I are present in a weight ratio of 3:1 to 1:3.

10. The biocidal composition of claim 1, further comprising at least one acrylic
polymer or co-polymer selected from the group consisting of copper acrylate polymer or
co-polymer, zinc acrylate polymer or co-polymer, silyl acrylate polymer or co-polymer,

and combinations thereof.
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hal ogen, Q Qal kyl, G -C4hal oal kyl, G - C4al koxy,
G -Cal kyl thio, G -C4al kyl sul finyl, C-
w@2@bkydosul fonyl, CN, NO2, R CO O'NR R4, or wheaT/Mszntd004862
Q are on adjacent positions and are taken together
with the carbon atons to which they are attached MQ
represents the structure -OCH20O, -OCF20-, or
-CH=CH CH=CH; R i s hydrogen, G -C4al koxyal kyl
C - C4al kyt hi oal kyl or RCO R2 is G -C4al kyl,
G - C4hal oal kyl, d-C 4al koxy ONR R4; R3 is hydrogen or
11.  CA ©atiaglcpinpobitios coygrisipgran effeddl & piocital Bn6ant d¥ biscidal
com %\{g %Oen or. G- Cdalkyl; and R5 is G -C4al kyl,
PULAAPBATRE| . G - caal koxy, C -C al kenyl oxy, G-

Cahal oahk@xmorabgﬂ&ho@mdnmhhy, andbstituted with one
to.three G -C4al k ou phenoxy,

b%ﬂzyl GWPIQOI%E&%R&? BTPE’HH% Q,\{:@/m@éa& cycl oal kyl ,

napht hyl, pyridyl, thienyl @ furanyl; and wherein

sai d bi oci dal conposi ti n\' s copper free or | ow copper
content. 12. The coatiAg ceqps ion of claim 11,
wherein said pyrithidne Fonp i S a noncopper netal

salt of pyrithione. 13. The t¢ conposi tion of
claim 12, wherein said non-copper netal salt of

A Y R R )

S(O)-Borpisdiatogem, €1-Cahalaaiky3 or ﬁﬂé)rnBl,m sandnwetmf G&dl ar R, is C:-
Cahat Rl [P RGatoBed b BeiBieh; MR e tactl U2 EIREHRY buchoss,

haloged, CEGE&IH{}&, Ci- )'34lnaﬂoalkyl C}-C‘;alkoxy, Cl-C4alkylthxo, Cl—C4alkylsulﬁnyl G-

Con T RSB AL B V5 o S posons

and axeft_ﬁleshttbgﬁthbxf with disd %amuﬁbms&o _bﬂﬁ&bﬁfhfﬁy Lo %md:h&& $d Yepresents the
Wwel as 0 t he ta | t.o sai coat Ln
structig B o T~ PheCHIGH-FEEC I S b Biptsn O1-Shikayallo,

Ci- CMR?Etﬁbdlk%lhﬁ I%f(lf@CRJ Nt Ak 3¢1-@ka13 clfle;w&%y 31/fNRgR4, Rs

wei g based on the total Vel sai d

is hydgegani o g 1cemdedi Rp srhydregenThe Coplisy PR s}%hy@ﬁow or G-
Caalk§t: 3hdR} Ys cMesaIRy ¢ R naloh RS, ¢vec hiesyd e, Ay, C;-

Cghaloalkoxy, phenyl optionally substituted with one to three C;-Cqalkyl groups, benzyl,

phenoxy, benzyloxy, C1-Caalkylcarbonyloxy, C3-Cscycloalkyl, naphthyl, pyridyl, thienyl
or furanyl; and

wherein said biocidal composition is copper free or low copper content.
12.  The coating composition of claim 11, wherein said pyrithione compound is a non-

copper metal salt of pyrithione.

13. The coating composition of claim 12, wherein said non-copper metal salt of

pyrithione is selected from the group consisting of copper pyrithione and zinc pyrithione.

14, The coating composition of claim 13, wherein said metal salt of pyrithione is zinc
pyrithione.
15. The coating composition of claim 11, wherein said pyrrole compound of Formula

(D) is 2-trihalogenomethyl-3-halogeno-4-cyano pyrrole.
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bet ween 3% and 8% by wei ght, based on the total weight
of said coating conposition. 19. The coating
w@oooposiots on of claim 11, wherein the pyrithi oPEI/US2007/004862
conmpound and said conpound of fornmula | are present in
a weight ratio of 9:1 to 1:9. 20. The coating
conposition of claim11l, wherein the pyrithione
conmpound and said pyrrole conmpound of Forrmula | are
present in a weight ratio of 3:2 to 2:3. 2 1. The
coating conposition of claim1ll, wherein the
16. p¥he pmtnxggzommq;nmmcbfanlninshh dv}peydsm theceftative bistiddl amount is

oAk E Se I, N i 3:1 to 1:3
berwebf Y L5 G R Bt enine o veiel e ccpiibe spmpositon.
sald coating conposition is paint. 23. The coating
17. thposaittrigmmrmfosﬁioai Gﬁclaim ) evierein slad effetiat iblitgndal amount is
osi ¢ 4, . The .coat 03| tion
betweP S0 A o el kel o 8 s ipiE et D composition.
Iacquer. 25. The coating conposition of claim11,
18. wihbe ebatix&ajompmﬂtoimqf cdximpkﬂs ivthiepein itlse Sffoudiod bieadARount is

26.,,T tin 0 nof clajmal, further
betwed o4 8 MGBCPRER o BF sitplvriBh i forip sompasition.
sel ect ed fron1the group consi sting of copper acrylate
19. pBhy amtirxgrconqaqsh}dpmfrclz;imi nig vﬂﬁt@dh aiecpyaithioiie Ircoﬁ'.rpound aléld said
acryl ate pol ynmer, an
compQ Rt ATRUAL Sabadt i o e Rl tep a0 daht i ny
substrate conprising: applying said coating
20. c@hposéthigmmanosﬁioai oficldimt Ol tw}maubl&tpﬁithionarwnfﬂ:wh@ gnd said
01sal coa4 SI tion on the bst r% e2282 The
PYTTOIREPRB T © WF%?PH"’S%WS‘ 5"§’c°r E2{Q25 ect ed
froma group conS|st|ng of wood, plastic, |eather,
21. viThykoating coripisitiodSDf cldim g wWhetkin thecpwithioné cohpoahd and said

pyrrolg %Ior%pgllfr?c? (t)f Fa(t)r(rem{lgl St p(%gseeglt {noa welg%t ratio of 3:1 to 1:3.

22. The coating composition of claim 11, wherein said coating composition is paint,
23. The coating composition of claim 11, wherein said coating composition is a
varnish.

24, The coating composition of claim 11, wherein said coating composition is a
lacquer.

25. The coating composition of claim 11, wherein said coating composition is a wood
sealant.

26. The coating composition of claim 11, further comprising at least one acrylic

polymer or co-polymer selected from the group consisting of copper acrylate polymer or
co-polymer, zinc acrylate polymer or co-polymer, silyl acrylate polymer or co-polymer,

and combinations thereof,

27. A method of coating a substrate comprising:
applying said coating composition of claim 11 to the substrate; and

drying said coating composition on the substrate.

-17 -



30. A coated substrate conprising: the coating
conposition of claim1l; and a substrate, wherein said
weaiwstonie i s selected froma group consi sti ngpOf/USINOT)04862

plastic, |eather, vinyl and nmetal. 31. A coating
conposition, conprising: a biocidal conposition,
conprising fromabout 2 to about 4 wt % of zinc
pyrithi one conpound, based on the total weight of said
coating conposition and fromabout 2 to about 5 w % of
4- br ono- 2- (4-chl orophenyl )-5-(trifluoronethyl)-IH pyrr

28.  olbe tetlpak dfabainT 27 eheteas exdd substrate it 6élattedSioph b ggcﬁulﬁéﬂrﬁisting
coat i composition; sai.d biocidal conposition being

Ofwo%(gﬁ)gﬁsglg’t]le%ﬁ??v 6&8?-"?6?6& or possessing | ow copper -
content; and a marine paint base; wherein said zinc

29.  pY¥he niztloncofahains2i dhérehn suit s@bstrhteciblegpoyedan yaterd-

(trifluoromethyl)-1H pyrrole-3-carbonitrile are
30. pAsmeted substesde dompritingg conposition in a weight ratio

O&efcrog{&g Qc())rg}tnoszlfigt:l %f 'élgirr? l;i)?;l'gndl: 2.
a substrate,
wherein said substrate is selected from a group consisting of wood, plastic,

leather, vinyl and metal.

31. A coating composition, comprising:

a biocidal composition, comprising from about 2 to about 4 wt% of zinc pyrithione
compound, based on the total weight of said coating composition and from about 2 to
about 5 wt% of 4-bromo-2-(4-chlorophenyl)-5-(trifluoromethy!)-1H-pyrrole-3-
carbonitrile, based on the total weight of said coating composition; said biocidal
composition being substantially copper-free or possessing low copper content; and

a marine paint base;

wherein said zinc pyrithione and said 4-bromo-2-(4-chlorophenyl)-5-
(trifluoromethyl)-1H-pyrrole-3-carbonitrile are present in said coating composition in a

weight ratio of from about 2.5:1 to about 1:2.
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