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I's invention relates to a biocida

conposition. Mdre particularly, this invention rel ates

to a biocidal conposition conprising a blend of at

| east one sel ected pyrithione conmpounds 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

[ 0O GENR COMROSTTHONGOMARISING RYRATHIENE AND RYBREOLEN

the art for the prevenprvarNte®i tion, and treat ment

of growth or infestation of mcrobes. Likew se, there

are many conpositions and coatings specifically

formul ated for the prevention, inhibition, and

treatment of growh or infestation of foullng

organi sns. [ 00BHGEGROFYDOFITEREVENEEBht a | arge

roplem for substrates and objects that are exposed to

Fi ép—£¥ﬁ@m¥%rn1 ‘fouling organisnt' includes both hard

and soft fouling organisnms. Hard fouling organi sns
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Pyrlgnwr&emaem aefl $hjeastqne selseted RuFale ﬁenvsﬁtqﬁ ﬂi‘ﬂ‘ greFdF inhibit

grdWtBDE Rficrobds ARG tha MhetRydWT gy E&h HRRE tsmpiioglbst r at es
that are exposed to marine water, fresh water,

B&yf gﬁ, sewage water, maste water, rain water,
[ 0004] Foul i ng organi sms grow on, infest,

thaﬁaﬂﬁie t arhggg quPéangiubstrahEs and qﬂk&Fhﬁ

prévehtiad, arthiliitior) bnd tetthag of poaith Gﬂ’iﬂfeﬂ'ﬁh@iﬂﬂ micebed. Likewise, there
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anﬂmtmwgt afrayewth oninféstagion of foabm;drg@nsmﬁf ested. For

exanpl e, one problemthat occurs frequently is the
at t qotuypnt Fulihpsr@ations pregndk Begd gioBleth foraubsiates and dbjects
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5 ﬁhe wood and mood ggcts ns e tIy t he wood
ot FPeanYEs™ |W and

usef ul ness.
[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.



[ 0006] To conbat this problem coatings conprising

bi oci des were devel oped. Exanpl es of biocides found
WosShithodone! ude tributylin conpounds, pyrithp@Res007/004862
conpoungs, oxat hi azi ne conpounds, pyrrole conpounds,
tri phenyl boron conpounds and terbutyn.

[ 0007] Pyri t hi one conpounds and sel ect pyrrole
conmpounds are separately known and used as biocidal or
antifouling agents. However, it is not known in the
art, nor is it obvious to conbine the two conpounds.
Exaf@iost ofAduiticpatly vood efidwend predictasiienregpdrieacs grewtif and
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formulation. [00091U. S. Patent No. 5,098,473 to Hani
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) tree dispersion o pyrithrone plus cuprous
is gobvieuptosempineithe tygicamppunss. Examples of prippart referppess teaching
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[ 00096991 U. IJ-SpBatentdNoNG.09%4 730t Hanbetiah relates ey Raints and paint
bad&sS Erid B sP&iMGIIP & £lfobesaitdr YRsvidihg a stable gel-free dispersion of zinc

2-sel enopyri di ne-N- oxj de for use, a i clde
iR A1 tptsus Svide biosids gy hes atspd Sk Nog 3Bz,
5112,30705 132569 15,186,085t 5c232{403 1@429&06!1 Dﬂm PO Rytent
Aﬁ@%éﬂggﬁ-‘Eaﬁﬁﬂﬁk*ygﬁﬁﬂgﬁﬁﬁg% ?d in this patent are

iocides In pain wood preservative

prod S [ QOO0 S. Patent No, 4,610,993 to
Doy l0BbL; U goBerttdtes 495 3B iod oreh tih THaip PR 2 Paint
baaéd aad imore spedificallyob ajfrodesodil commPositioreot pdviding reduced
-pyridi ne--N-.oxi de di sul {] onmpoung, . r .
SR S a5 g St bl a iR,
pat ent nunber EP 0746979 descri bes a nethod_for .
contPRFM ngUdh Prisgwdif: Arig24 Bl todPavideapetal dsperibes pprthag using
arDdfpotivesihdunt aff bt lasteneadctillicdaltiof pRridive-S- @b o PieltdiReat or

Qrgani smw an._ant.i foul i ng-effective amount of a
P’E‘-’%‘?@‘F’Wﬁ“!ﬁtag" °86“r?ﬁ'&%‘ﬁ'd. [00016] U.S. Patent No.
6, 069, 189 to Kraner et al.,.xdescribes antifouling
pai nts that contain selected pyrrole derivatives.
Specific pyrrole conpounds incorporated into the
antifouling paint include
2-tri hal ogenonet hyl - 3- hal ogeno- 4-cyano pyrrol e and
derivatives thereof Kramer et al. found these
conpounds to be particularly effective agai nst
barnacl e infestation. Additionally, this Kraner et al.
reference found that bright or |ight col ored
anti-fouling paint could be created despite the
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[00018] Despite the advances made in the art, what is
still needed is a coating that conprises an biocida
&8MPRbLieN that woul d be effective agai nstr(ﬁ,ﬂj b8 Bo4s62
spectrum of m crobes, and al so denonstrates hig
durability and low toxicity. ldeally, the coating and
the conposition would be easily and inexpensively
produced. This invention is believed to be an answer
to the above di scussed problenms. WO
2007/ 103013PCT/ US2007/ 004862 BRI EF SUMMARY OF THE
| N\IBPPIZDN U.S. Patpy 0fp1 $1496:A%8 tofHandersasres ah dpsstibesgelepiod
derRBRE BF 2 ORI @Re No:did fBF bt Ghs lihpRidts @A Bittericides,

conmposition COnprising one or nore pyrithione
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an#%%é@ﬁ%%mggbﬁﬁﬁg alkyl or S(O)"RI; n is an integer of

I's Cl- C4hal oal kyl ; L is hydrogen or
) G 4203 AR BT B BB o
adniihistesibi v effictive MbuktAd hkigdss obe selegied pfididaN-oydesdisulfidey 1,

CN 9¥%I CO_or NR3124. .0r when M and Q are on
comapdﬁméceon g?zfu |egh%°vénr$ anls't aken together with the

carbon atons to which they_are attached r sents
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cofifiou@dal | cyl or 1tsCO R5 is hydrogen or Cl-C4allcyl;

and R6 is ClIC. 4al kyl, C1-C 4haloallcyl, Cl-e..4al koxy,

C2- fgoord]! comy ey N&l6;060N185 ek lamey et ap)astidibes phifoulidg paints

bstitut i t to three Cl-Col k :
s BB P 3P PETAR FEYPRAFR R PR e
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ur.an 11N |
o0 rdf R S ol B R RO
agdiest bimacle infestationn Additoratly thisikgamaetes alorefergice fpungythat bright or

ligR U1 drManki G bt bel §ined adsBite A8 ¥ddlidey bf 1§Es8 dPmpounds.
CH2,04 having Trom 1l hal ogen atomto 2n+l1 hal ogen

ato er g e 0 A

G TR ot daiSe ARRIA0 BL D AAobSP ety B anin
corppasitiamithit wowptises an pmowkit oEatleast 3.5 va. % dase 9g e ariehint
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conposition is copper free or |ow copper content.
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rected to a nethod of coating_ a substrate
thag gorpprises Arybiasidalsomgoritionshnl wrpld Y§ #A0ptfelfree spectrum of
miGdBeA hrkifalsd diitabickdds IS REMilily @Ad Revipkiche.didedllyg i cokting and

nore pyrithiagne conpounds and one or e pyrrole, .
he SRS WBHIdbe A g Fevpste el Arediied i Bvenign fypstieved
to Belinsinsevectoalchtehvy disgpssddepretdeartis.ng conposi ti on on the

substrate. [ 00023] Yet another aspect of the

present invention is directed to a coated substrate

conprising the coating conp@sition that contains a

bi oci dal conposition of the present invention and a

substrate, wherein said substrate is selected froma

group consisting of wood, plastic, |eather, vinyl and
net al . [ 00024] One expected advantage of the
present invention includes increased protection

agai nst a | arge spectrum of m crobes. Another expected

advant age of the present invention includes

preservation of wood and wood- products. Additionally,
it 1s expected that the present invention will be

.

antifouling



[ 00026] The term "m crobe" as used | athe present
specification and clains includes al gae, fungi,
ﬁ,ioqggﬁlﬂﬂg 14 nsects, fouling organisms (includp@gubedResss2
ar ang soft fouling organisns), or any organismthat
can attach to, grow on, or damage materials such as
wood, concrete, paper, plastic, and the |iKke.
[ 00027] The term "copper free or | ow copper content™
as used in the present specification and clai ns neans
that the conpositions do not contain copper or contain

copper at a total weight percent of |ess than 3% by
wei ght , base@mﬁmg%wwmm%l ation.

[ 00028] The tenn "wood products” as used in the

pre specification a aj i Il ;
hoDo0lon: BFRerg o Hptr e ekl LREHHAIE RN, Bbbciaa
conmisition wbmpuisingoenea more py@ithioss ehmpokihdso antd-one opmpFsRyErole
od | am nated material, pressed wood,
anQ%SQ%@ﬁﬁpggg%P [ 00029] As indicated above, one
aspect of the present f¥nventigon is a biocida
conposi tion conpri si gt H\1phe pyrithione
conpounds and one or @ / e conpounds according
to Fornmula (1) as des be ve. Each of these
conponents is discusseq in npre detail bel ow
[ 00030] Pyrithiones in general are&’w dely known and

freguent u i LEEN: i ' hyak): dk ng

whg K P e s & SO s BerBBl bl SCORE ol
ekl Q| ngl; 8"WCor 29 R3¢ L Q kioBMgty1; L i

halﬁg” Fé%?%@‘%ﬁgug R"cgﬁhﬁq %%ntgﬁﬁpsal ts g? pylri t hi one *

' i ;M bbb iR A erfelni Gy iy dRog &, Bald g, EpICRatkyl] C-
h“ﬁg%hﬁﬁhgﬁgﬁ%oo. 2007/ 1 3013PC%?US§OO7/004862
ChA60R1 1 B A@K A YT alkpRHIPYT;-HC faikytbalfing], Ch<idkysiltayl, CN,

conmposition are conpounds with the foll ow ng basic '
NG RECO 6f NR3R,, or when M il Q082 dn &ijadentpositioncandorialen together

suitable for use in the present invention include_zinc
withythé tdrbaraoms ppkich they are pttashed MQ repasenthiig sFustyry -OCH20- -

pyridi ne- N-oxi de di sul fide, Oradine(r).djsulfide,.
oqrfz@-,oareﬂrsﬂngr@Hﬁ@iipxdras%upu&almﬂ)ﬂkﬂs er oalkyl or

R T b A T B
B, L SIREFLR A Tl e
ST MR B B © i BRI

one conpounds can be prepared

YndiBsHOGS e ik bRed thele &,-6,a182 kRitbs, Venzyh, pBetx9, Henifoxy,
erstein et al. Oher patents disclosing simlar
CCOERGARE n ARy, T A:BFckific, QiaplitRY] Pydidyl) @iteriyd ot fiuckmyl JwBerein
'Pat ent hbgﬁ'g¥7§6,847; 3,589,999; and 3,773,770.
saldO6B4dsl chedpésitionintipper frdecor bovocoppet contemposi ti on of the
present invention conprises one or nore pyrrole

co ”Ftﬁbi%’g Ok s B héteity] the B mIAREN 8RQ4Etes B, B M dnd the
he "pyrr 0l e conpou

t ] nds are )

teom halpallsylslgeigerienany alkxl Sravn Gk bavinafiom Jyhrjogrp atom to 2n+1

heli§eh WRhls\Waferdia Bisthalogéfdomhs al @5 saim@or Biftesdt.opt i onal |y
in position 1, the halogens in positions 2 and 3 being
i ndependently selected fromthe group consisting of
fluorine, chlorine and brom ne, the substituent in
position 5 being selected frgam the group consisting of
C1-8 allcyl, C1-8 nonohal ogenoal kyl, C5-6 cycl oal kyl,
C5- 6 nonohal ogenocycl oal | cyl, benzyl, phenyl, nono-and
di - hal ogenobenzyl, nono-and di hal ogenophenyl, nono-and
di - C1-4 al kyl benzyl, nono-and di-Cl-4 al kyl phenyl,
nonohal ogeno nono- Cl-4-al kyl benzyl and nonohal ogeno
nmono- Cl- 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 -7-
WD 2007/ 103013PCT/ US2007/ 004862




in position | being selected from Cl-4 al kyl and Cl1-4
al koxy Cl4 al kyl. Anong the 2- aryl pyrrol e conpounds

[ or use in the nethods and conposi
?ﬁ?@ﬁ F@ﬁ;are 4,5-dichloro-2-( alpha , alp %ﬁﬁg@ﬁﬁ%&%
-trifluoro-p-tolyl)pyrrole 3-carbonitrile; 4-
br ono- 5- chl or o- 2- (p- chl or ophenyl ) pyrrol e-3-carbonitri
e; 4-brono-2-(p-chl orophenyl) - 5-
(trifluoromethyl)pyrrole-3-carbonitrile;
3,4-c|ichIoro-2-(3,4-dichIorophenyI)pyneIe-S-
car [joeu2t] i | Ajother aspect of the present invention is directed to a coating

ooiip AR CiroreRia o AL AR R0kl midud: oF 2 BREANTLIEBRNLS ©' ©

caroponi

cogipisipgone ex mpore Ipbruﬂriq:h&ngnmmﬁs grick orfel om grooeEstrinié¢ sanbifoundd of
Fditifattys aficbalBits bierdin said biocidal cqmposition is sppper free or low

cOppef;,coleRty- chl or opheny1l) - 5-
(triIIuoronethyl)-4-(trif|uoronethylthio)pyrrole-s-car
boni[0e022p; Shlbdnether @spedt oBthé present invention is directed to a method of

ool LB BRD NI pblyhlg o SLAIFLMIRYA bt Sontar Y ROAL
cmmoetnb@mpmo} of or@-qf myoiré pyrishionrecimpoundarand jooe or worelpyTIdle
c%xgogmdséog?gﬂﬁ@a &) 4PasEiRA AR the substtat@idANBying iR Rating

comnogitign pp BresubSHte: hi 0) pyrrol e- 3-carbonitril e
4- br ono- 2- (nf | uor ophenyl) -5-(trifl uoronet hyppyrrol e- 3-
car HooN28] i | €et afothe, éspett oftho prgint inyéntion-is directed to a coated

e

p:egpbmenqgg a sylisisate, Whergim gaid substrate is selected from a group
conbisfilg dfFdRl; ﬁaamlmh&)ﬁnﬂraahﬁm&l carbonitrile. Most

preferably, For mul a (1) 1s

?t ?[@F&of {“’ﬁg{‘l‘?g %g y'%%e tﬁ( presen mvex{ao includes increased

ppEotBtiealns:n lempmm Qfmuﬁebm Amothey cxpocted ecmgtswof the
p@&gmv&&mn%h%@ gﬁ 1% R RbhPALR \g&ﬁlcﬁrbm Ip[adhﬁoﬁauy, it is
Pat ents b5, and 328, 928. 36] %
@ab%ema%nt “E’P’F‘&‘t‘?"v deng-lagting. haye i"t“h?°6ﬁ§¥ and be casily

aiGApudelypddided. conpounds of Fornula (1) are
preferably present in the biocidal conposition in a

wei ght ratio of 9:1 to 1:9. Mre preferably, the
pyrithi one conpounds and conpounds of Formula (1) are
present in the biocidal conposition in a weight ratio
of 3:2 to 2:3. Mst preferably, the pyrithione
conpounds and the conpounds of Fornula (1) are present
in the biocidal conposition in a weight ratio of 3:1
to 1:3. [ 00037) Anot her aspect of the invention
conprises a coating conmposition that contains the
above bi oci dal conposition.- The biocidal conposition
is present in the coating conposition in an effective
bi oci dal amount. The effective biocidal anmount is
between 1% - 15% by wei ght, based on the total weight
of the coating conposition. Preferably, the biocida
conposition is present in an anmount between | % and 15%
by wei ght, based on the total weight of the coating
conposition. Mirre preferably, the -8 WO

2007/ 103013PCT1US200710048625 bi oci dal conposition is
present in an anmount between 1% and 10% by wei ght
based on the total weight of the coating conposition.
Most preferably, the biocidal conposition is present
in an anount between 3% and 8% by wei ght, based on the
total weight of the coating conposition. [ 00038J
In addition to the biocidal conposition, the coating
conmposition may al so include additives. Such additives
may include, but are not limted to, organic binding
agents proceSS|ng addltlves flxatlves such as

oy e - s I - s I



[ 00043] Anot her aspect of the invention conprises a
coated substrate. The coated substrate conprises a
%29571/1@*0195 descri bed above that has been cp P‘H?Z
coating conposition. Substrates that wou ene
the nost from application of the coating conp03|t|on
include traditional marine substrates such as ship
hul | s, docks, piers, buoys, fishing gear, fishnets,
| obster traps, bridges, and pilings. However,
substrates coated with the coati ng conposition may

al so include_concrete | hoard. decks, siding, or
any ot her Q@EM@QWWW REJFE MY ENTION equent
contact with water or mcrobes. [ 000441 The

su b@h e he S50 eﬁwﬁéﬁﬁéﬁq&é&&e@ Linofie96d (134 1Phe EFeEéﬂl% es

i s coated e coatl ng _ comnposi tro

speblit‘rs@tmmnd shaisprrelates do the lamopntef &etbiodidahresnposition that baga
osﬁﬁ&%mtre&fcn@r Q¥bilatffz, OF gréveR@ss fdckihert Or f0®th of micrabes
strate. Prevention or treatment of such growth wll
°n%Ff ‘fhe substrate to be nicrobe free. In addition to
the substrate being WD 2007/103013PCl YUS2007/ 004862
vi si®9026] aPhetsin Haicrahe!” nguwdm thb eresm epqmﬂqatlen gnd\plgims

mcmgm?éﬁ%gil tgﬁogtr%g’l m IS ex ect ed t hat vvood or wogd
O%HW m%%@&m%%t‘#°§ﬁe%%&g dugsgsaeatealisuch

as Wbdd, c6ncith)iphpdr kst Aa@ehd IkeNi Cr obes. Application of
the coating conposition to wood and wood products is

ex p@bpﬁﬂ t Sndlefr Q&?pﬁagﬂ frd WSy &ﬁxte(:{" lysedth Ypresent

ter and ron1de oylng e VI sua
m@g@n and¢lairemensiihes thesempagitionssls @ohpasiAie papper or contain

t6laPivei 1 SFEL tidh 300 ©OWEiEE, Baled 64 the €dthlvasght of
thaL woul d benefit from such application include
formplatipRases, floors, cabinets, decks, piers, shingles,
pi lings, fences furnlture nallboxes and the like

EXA0DE8} The tenpd‘@@n@s]:mﬂlmss”fae lubeshin thy IEssamispecifieation ped
clatrhd iMSlub& Ratt s lﬁétec%ﬁﬁfn dr AHeEdRtiv @ ot ool qaélﬁdlﬁg,cbut not limited

percentages are ht unless explicitl

to, pesie  chiphoatcy RFROSITEE ard e lominotsdudin et
vmﬁﬁﬁhﬂ@hﬂh& stated otherw se. Paint Efficacy Testinn

[000471 A series of nine paint fornulations cont ai ni ng

o is  biocidal
chlg rop en&% 5- tr| Iug?%ﬁ% ° F?ﬁ?g?%?éaﬁﬁ%ni
compw@n(qomﬁme @ne e more petitigne 8?#1%0‘%@3 v%ﬂrcrnmoe)“wr%'% c
SriridB bR Rl p2aB Foriith €1) b 8dsEiibel ibdtek EablnbiBEszichinpoiehts is

cauf ort rth Carolina coast in 2004 for their
dﬁﬁﬁﬁ#ﬂﬁﬁ@?ﬁ %#Pgevaeness agai nst barnacl es and ot her
foulin nisns. The fornul ati ons were created in

t he [009) Mr at ithignes ingenerdlire Wiskehomoyayand frequantly Heed ipp
vamt%rgﬁpﬁcmn@nkﬁﬂugﬂaﬁseﬁ $5d hiabieQRoduéish Wyrith@sie dve00d

excelgpehioridet oo ot b Sy F°h”$$€%’l§cﬂdﬂv#9ww pes

of glithidne ichiditigitin, baindlmned gifsbnivm, arznsaitatds foo msaiintsharaob.
A sol vent’ based zi nc oxide coating was used as a
control. Unprined fiberglass rods (8 mmdianeter x 11
cmlength) were dip-coated with each fornmulation (5
rods/formul ati on) and suspended froma test rack in
the ocean (one-neter below the surface). Rods were
eval uat ed each nonth for nugher of barnacles and
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[00031] Preferably, the pyrithione in the biocidal composition are compounds
with the following basic structure:

[00032] Pyrithione compounds suitable for use in the present invention include
zinc pyrithione, copper pyrithione, sodium Omadine®, pyridine-N-oxide disulfide,
Omadine® disulfide, 2,2’ -dithio-pyridine-1,1~dioxide, or pyridine-2-thione-N-oxide.
Such pyrithione compounds have excellent biocidal effects. Zinc and copper pyrithione
are most preferable because of the low soluable in salt water therefore making it more
durable than other pyrithione salts.

[00033] The zinc and copper pyrithione compounds can 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 benzy! 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
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in position 1 being selected from C1-4 alkyl and C1-4 alkoxy Cl-4 alkyl. Among the 2-
arylpyrrole compounds suitable for use in the methods and composition of the invention
are: 4,5-dichloro-2-( alpha , alpha , alpha -trifluoro-p-tolyl)pyrrole-3-carbonitrile; 4-
bromo-5-chloro-2-(p-chlorophenyl)pyrrole-3-carbonitrile; 4-bromo-2-(p-chlorophenyl)-5-
(triflioromethyl)pyrrole-3-carbonitrile; 3,4-dichloro-2-(3,4-dichlorophenyl)pyrrole-5-
carbonitrile; 4-chloro-2-(p-chlorophenyl)-5-(trifluoromethyl)pyrrole-3-carbonitrile; 4,5-
dibromo-2-(p-chlorophenyl)-3-(trifluoromethylsulfonyl)pyrrole; 4-bromo-2-(3,5-
dichloropheny!)-5-(trifluvoromethyl)pyrrole-3-carbonitrile; 2-(p-chlorophenyl)-5-
(trifluoromethyl)-4-(triflucromethylthio)pyrrole-3-carbonitrile; 4-bromo-2-(2,3,4-
trichlorophenyl)-5-(triflnoromethyl)pyrrole-3-carbonitrile; 4-bromo-2-(2,3,5-
trichlorophenyl)-5-(triflucromethyl)-pyrrole-3-carbonitrile; 4-bromo-2-(p-chlorophenyl)-
5-( alpha , alpha , beta , beta ~tetrafluorcethylthio)pyrrole-3-carbonitrile; 4-bromo-2-(m-
fluorophenyl}-5-(trifluoromethyl)pyrrole-3-carbonitrile; 2-(3,5-dichlorophenyl)-5-
(trifltuoromethyl)-4-(triftuoromethylthio)pyrrole-3-carbonitrile; and 4-bromo-2-(p-
chlorophenyl)-5-{( beta -bromo- beta , alpha , alpha -trifluoro)-ethylthio]pyrrole-3-
carbonitrile. Most preferably, Formula (I} is 4-bromo-2-{4-chlorophenyl)-5-
(triftuoromethyl)-1H-pyrrole-3-carbonitrile.

[00035] The compounds of Formula (I} as discussed above can be prepared by
methods described in U.S. Patents 5,310,938 and 5,328,928.

[00036] To ensure biocidal effectiveness, the pyrithione compounds and the
compounds of Formula (I) are preferably present in the biocidal composition in a weight
ratio of 9:1 to 1:9. More preferably, the pyrithione compounds and compounds of Formula
() 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,

[60037] 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
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biocidal composition is present in an amousnt between 1% and 10% by weight, based on
the total weight of the coating composition. Most preferably, the biocidal composition is
present in an amount between 3% and 8% by weight, based on the total weight of the
coating composition.

[00038] In addition to the biocidal composition, the coating composition may
also include additives. Such additives may include, but are not limited to, organic binding
agents; processing additives; fixatives such as polyvinyl alcohol; plasticizers, UV
stabilizers; dyes; color pigments; anti-settling agents; antifoaming agents; additional
ilisecﬁcides such as chlorinated hydrocarbons, organophosphates and the like; additional
fungicides and bactericides such as alcohols, aldehydes, formaldehyde releasing
compounds, and the like; phenols; organic acids such as propionic acid, benzoic acids and
the like; inorganic acids such as boric acid; amides; azoles; heterocyclic compounds; N-
haloaikylthio compounds; and the like. Polymers, such as acrylic polymers or acrylic co-
polymers, that are self-polishing for use in, for example, marine antifouling coatings may
also be employed. Preferably, these polymers are free of tin. Examples of acrylic
polymers and copolymers that may be implemented in the composition. of the invention
include copper acrylate polymer or co-polymer, zinc acrylate polymer or co-polymer, silyl
acrylate polymer or co-polymer, and the like. Additional polymers known in the paint and
coating arts may also be employed in the composition 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 biending 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
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paints are known in the art, as shown, for example, in U.S. Patent Nos. 6,710,117;
4,981,946; 4,426,464; 4,407,997; and 4,021,392,

[00040] The coating composition can take a variety of forms. Those forms
include, but are not limited to paint, (especially anti-fouling paint), varnish, lacquer, a
wash, a wood sealant, or any form that may be used to coat the material.

[00041] Anocther aspect of the invention comprises a method comprising
applying the coating composition described above to material being sought to protect. The
coating composition may be applied in a variety of manners that include, but are not
limited to brushing on, spraying on, sponging on, atomizing on, or dipping, immersing, or
soaking the material in. Preferably the coating composition is applied in an even fashion
to the material. Once the coating composition is applied to the material, it should be
allowed to dry to ensure proper adhesion to the material. Drying can be accomplished by
exposure to the air, or by using a mechanism that allows for faster drying such as heat
lamps, or a hot air generator.

[00042] Material that can be protected by the coating composition includes
wood, leather, vinyl, plastic, concrete, plaster, paper, and any other material that may be
exposed to microbes or to water containing such microbés. Ideally, the material should be
porous enough to allow the coating composition to penetrate and adhere to the material.

[00043]  Another aspect of the invention comprises 2 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
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visually appealing, being microbe free will allow it to be used in the manner it was
intended to be used.

{00045] Additionally, it is expected that wood or wood products that are coated
with the coating composition will exhibit resistance to microbes. Application of the
coating composition to wood and wood products is expected to prevent microbes such as
fungi, algae, termites, and the like from destroying the visual appeal and use of the wood
and wood products. Commercial and residential products and structures that would
benefit from such application include staircases, floors, cabinets, decks, piers, shingles,
pilings, fences, furniture, mailboxes, and the like.

EXAMPLES

[00046] The following Examples further illustrate the present invention. All
parts and percentages are by weight unless explicitly stated otherwise. All temperatures
are degrees Celsius unless explicitly stated otherwise. ’

Paint Efficacy Testing

{00047} A series of nine paint formulations containing 4-bromo-2-(4-
chiorophenyl)-5-(trifluoromethyl)-1 F-pyrrole-3-carbonitrile (referred to in below table as
Pyrrole) and 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 weze 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-(trifluoromethy!)-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 ¢m 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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[00048] Bryozoans are highly complex colonial animals constructed of
individual "zooids", all connected by living tissue. The zooids are protected within a cup-
or box-shaped exoskeleton of calcified chitinous tissue, The degree of calcification
governs how rigid or flexible is the overall structure. Bryozoans are eaten by a variety of

grazing animals, such as sea urchins and various molluscs.

[00049]  The study confirms that 4-bromo-2-(4-chlorophenyl)-5-
(trifluoromethyl)-1.H-pyrrole-3-carbonitrile is an effective antifouling agent for hard
fouling organisms such as barnacles, that it is compatible with ZPT, and that it performs
better with ZPT as a co-biocide than it does alone.
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Tablézcordi ngly, it is intended to enmbrace all such
anges. mndifications and variations that fall within
e spilri 2 URABPBad |SEBRMAIT™E he APHRLAIEN® c| hi ndments Aversge
ROD #of #of #of . Hof
CODE # Bryozoans | BARNACLES _BARNACLES | Bryozoans [ BARNACLES | Bryozoans | BARNACLES
CONTROL
-No :
Biocide 1 7.8 18.2 0 14 4 14.5 M M
8%‘Py3mla
Biocide | o 0.4 1 0 4 2.2 3.6 M "1
&% Pyrrola
Biocide | 3 0.4 1.4 0 7 0.6 5.6 0.2 0.8
4% Pymole
Biocide | 4 o 0.8 0 56 04 4 04 1.6
5% Pymole
AUZFT | 5 0 0.4 0 1 0 3.4 0 0.8
5% Pyrrole
2RZPT | g 0 0.6 0 1.8 0 14 0 0.4
Porynole | 5 0 1 o 16 0 3.2 02 1.2
2% Pyrrols
AUNZPT | ¢ 0 0.2 0 12.2 0.4 4.4 0 2
2% Pyrrole
%Y 9 0 0.8 0 9.4 0 3.8 0 12

Notes: “M” refers to a mature fouling community. The growth cycle of certain marine organisms can cause
a difference in the average number per month reading in the above table.

{00050}
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.

While the invention has been described above with reference to specific
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CLAI M5 1. A bi ocidal conposition conprising: A) zinc
pyrithione, and B.)
4- br ono- 2- (4-chl orophenyl) -5-(trifluoronmethyl)-1H pyrr
ol e-3-carbonitrile; wher sc pyrithi one and
4- br ono- 2- (4-chl oropheny?‘; ‘%ﬁ(l rifluoromethyl)-1Hpyrro
I Sidid gisppesent in a weight ratio of 3:2
L ﬁ"z %ﬂlg&gbviﬁerngoﬁdpsgl bi oci dal conposition is
ca@perzmtrp:eltblont@udcopper content. 2.The biocidal
oS} o pf Qb-3L&ahitrile;
0 gpacllrt fere° 9 43%*&@#0%&3( yE“‘F‘%m%HE )ect ggrrf romth e1r1
gr oup Wﬁétﬁin&ﬁﬁd]grrmlﬁomﬂdr—brambﬂ -@eahlqrophenl)-Seftrifluoromethyl)-1H-
Q- pol yner, zinc acryl at oL ,Co-pol ymer, silyl
PWO%&W%Q”@“W?H@F%I‘“ ‘Belﬁg'i ’gﬂ%%ﬁgﬁ%ﬁéb i nati ons
t her eofyhdreih saRIHibJIGhI CORPOSidni iO Boppeinfréd Grilow capper content.
ef fective biocidal anobunt of a biocidal conposition
corrprl sing: A) zinc pyrithione; and B)
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bi oci dal anount is between 1% and 15% by wei ght, based

on the total weight aof said at'n. onposi tion, . "
3. wHerBHing SHTRPSEIoBEPERTISIE b BetiYo hioP el asalat bt Bgeiffl domposition
Comphgﬁ%\ﬁopp_er content. 4.The coating conposition of claim
3 erein the effective biocidal anount is between 2%
arﬁ) 10%np pysidiiapet andbased on the total weight of said
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re ect1ve biocidal armunt is
bet vvee thﬁzﬁm;ndc ﬁ?)ﬁth:pnm@ﬁbronm%*éﬁcﬁﬁmph@lﬂ)oi—ﬁﬂﬂmﬁﬁﬂwl) iH-
atin 0Si | ting conposition
pyrro%f3 EZFQ?W © ??Sﬁlgtngagnﬁhgﬁnﬂgﬁg?et gg"gt one acrylic
pol ynme ﬁ)vh@fem the effective biocidal amount is between 1% and 15% by weight, based

on the total weight of said coating composition, and

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

4, The coating composition of claim 3, wherein the effective biocidal amount is between 2%

and 10% by weight, based on the total weight of said coating composition.

5. The coating composition of claim 4, wherein the effective biocidal amount is between 3%

and 8% by weight, based on the total weight of said coating composition.

6. The coating compositioh of claim 4, 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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(B) a pyrrole compound being 4-bromo-2-(4-chlorophenyl)-5 -(trifluoromethyl)-1H-
pyrrole-3-carbonitrile;

wherein the zinc pyrithione and the pyrrole compound are present ina weight ratio of 3:2
t0 2:3; and

wherein the biocidal composition is substantially copper-free or contain copper at a total

weight percent of less than 3% by weight, based on the total weight of the composition.
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