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PYRI DAZI NONES AS MARI NE ANTI FOULI NG AGENTS Background of the | nvﬂégn CBIH%
i.nvention relates generally to a nethod of inhibiting the grow h™of

organi snms on a marine structure. In particular, this invention relates to

t he use of dihydropyridazi none and pyri dazi none conpounds as narine
antifouling agents. Marine antifouling aggnts are used commercially to
prevent growth of organisns on marine structures. Tributyltin oxide and

ot her organoti ns PYRIDAZINONESAS MARINE ANTIFOULINGAGENTSY use for
many years. There is currently nmuch concern over the effects of tin on
marine environnents. For exanple, high levels of tin in harbor waters have
been Iinkqgla& ﬁﬁﬁhlo e PAvEld @) ' n sonme bivalve species, such as oysters.
Some orga peen suggested as nmarine antifouling agents.
For exanpl e, USHisGiteHtioh télategargrally tolaanethddhef inkibitihgdheigrdeph opar gy
N-butyl carbanmate as a marine antifoyling.agent,.These t pef of ¢ ounds
have not JTBABLARS 6B HFBATRE STHGH $eHER GEé‘hﬁWe&Smﬁo“te gteato theuse e
per f or man . | ?%& | L [ ' : (Egan,
et al.) dicés%c gg%%Jp ertail n&%‘l I;l/gpg%???ﬁ%%%rfgﬁgdg% s%%?? g??%r?gzggﬁgounds as
medi cal arggeags.ochem cal fungicides. EP 478195 al so di scl oses these
conpounds to be usef ul od preservatiyves effeclive agai nst wood_decay
organi sms. Suc W%@Vﬂggg"&w%f%P%eq‘W?mFﬁéy &o ngwttﬁrgﬁ’ltgé’gre of

these COMAURARnASHMArifle %&gﬂgki AHIARF IS oxidaSari %ﬁga&&mg Rh{ed by

agricultura ungi cr des or woo reservatives are ver erent fromthose
cont r ol | ecbden thmermamranarihe antifguling agsntshinrusecfoamardypoyéansg Thpratis cont r ol
mul ticel | ul ar lﬁgani nms and slinme, sych as .diatons, barnacl es, hydroids,

h
grassy br GRATERHY MHGRONCETRY OY$fcthe qiecte st N AF RS RIVAT BN ERSo i cal
fungi ci des, ugahu! high &9BRAAH10id HY orqoa&&enfa%e%a@ﬂggxlﬁ@a tgShdnt o predict

the effectiveness these conpounds as narine antli I ng agents in sea
wat er and defentatibnintseme bivalve species, such as oysters.

Some organic compounds have been suggested as marine antifouling
agents. For example, US 5,071,479 (Gruening) discloses the use of 3-
iodopropargyl N-butyl carbamate as a marine antifouling agent. These types of
compounds have not achieved commercial prominence because they do not meet
the same performance requirements as tin based antifouling agents. _

EP 478195 (Egan, et al.) discloses certain dihydropyridazinone and
pyridazinone compounds as medical and agrochemical fungiddes. EP 478195
also discloses these compounds to be useful as wood preservatives effective
against wood decay organisms. Such wood decay organisms are fungi. Thereis -
no disclosure of these compounds as marine antifouling agents.

The organisms controlled by agricultural fungicides or wood preservatives
are very different from those controlled by marine antifouling agents. Marine
antifouling agents control multicellular organisms and slime, such as diatoms,
barnacles, hydroids, grassy brown felt algae, and the like. The effectiveness of
agrochemical fungicides useful in combating fungi on plants cannot be used to
predict the effectiveness of these compounds as marine antifouling agents in sea

water and brackish water.



-2- The probl em addressed by this invention is to provide marine
antifouling agents having increased performance and |ittle or no harnful
effects on marine environnents. Statenment of the Invention The present
invention provides a nethod of inhibiting the growh of marine organi sns on
a marine structure, conprising applying t@& -on, or in any narine structure,

br acki oh vt or The BRobRiasdratisardy HS invent Aeisgoute REnegaRtbring
f | a: j.n: =1- [ o - - 7- - -,
ey . eEshle HAPRR ondhesg vkl BRHIeR! bo Parmig RELAL b el
-CHR[ err ] eai@nmlents. -CRlerr]=CRlerr]-X=, or -S-CHRerr]-Z-; D= CRerr] or

nitrogen; Q = an aronmatic group selected from/[err] -3- [err] Z =
carbonyl or thiocarbonyl; X = carbon substituted by hal ogen, al koxy,

al kynyl t his% ed &faﬁx%lﬁﬁkfe n- al kyl, hydroxyal kyl, cyanoal kyl,

cycl oal kyla‘%&‘%g—%r'rera‘oryvpg}'éa, | kyl , phenyl, phenyl al kyl, phenyl carbonyl,

al kenyl, hal oal Reepresentenyémtidiepydvided & vwethallofiwhibighkXhy lkrowed o6&l kynyl ,

phenyl al kynyl , heterocyclyl, dial k%/nyl , heterocyclyl al kynyl, i

cycl oal ky MAMDEPreanismsAn amrgmAye stgtiiex pempyising applying o, lopa pr in any

al kanoyl o . ol K | si.lyl.al. l.

nal oal Kenprai Afetald BttiBler Homobiiih B DbldceInbl B intpnged for contact
with sea or brackish water an effective amount of a marine antifouling agent of

formula:
A
e)
D—N
!
R @
wherein:

A = -(CHR%)p-CHR-Z-, ~(CHR2)n-O-Z-, (CHR?)p-S-Z-, -0-CHR"-Z-, -CR2=CR"-
Z-, CR2=N-Z-, -CHR2-CR =X, -CR2=CR"-X=, or -S-CHR"-Z-;
D= CR2 or nitrogen;

Q = an aromatic group selected from




R2 = H (d-C3)al kyl, phenyl, or halogen; R3 and Rlerr] are independently
H, al koxy, or halogen; R err] and R3 may together forma (Cl-C3)alkyl,
(C2-C3) al kyl ene, or carbonyl link; R err] = H hal ogen, al koxy, or nitro;
Rlerr] = H, halogen, alkoxy, nitro, alkyl, alkylthio, haloalkyl,

hal oal koxy, hal oal kyl thi o, phenyl, phenoxy _or cyano; R7 = H (Cl-C3)alkyl,
phenyl , hal ogen, al kynyl al kenyl, al kynyl, dial kynyl, hal oal kynyl, or
alkenylalkynyl R7 and Rlerr] may together forma f®ed phenyl ring; and n

0, 1, or 2. is a further objeck Of ther'inventi de a net hod
of controlllng or I biting the m cr oor g§ a | ocus
conprising introd mblgto or on | ocus to be U an effective

_E/ def i ned X _4- Detail ed

amount of a n1cr05\0|@ Rof fornul ; .

Description of the Thvention As JSed hereln “marine antifouling agents"

I ncl ude al gaeci des and nol | usci cides. "Marine antifoul ant activity" is
intended to include both the elimnation of and inhibition or prevention of
growt h of mar R sShs. Marine organisms controlled by the narine

e Qr ga
antifoul ing ajg suitable for use in this invention include both hard and
soft fouling b pl sns, ) General |y speaking, the term"soft fouling -
s oNpl ants and in err brates, such as sliATe; \al gae, kel p,
ds, hydroids, (gpo .CHarel anenones ad th ¢Hafla-" har d

or gani sns"

soft coral §

fouling organistsl _g#&fers to in \ebr tes having sone g har d outer
shel |, such as bar nacles, t ubewor ms_and nol | usks’ Hs used in thls

speci fication, ™al kyl" neans st rai ght chain, branched, cyclic, or any
conbi nati on thereof; "hal ogen" nmeans fluorine, chlorine, brom ne, or

i odi ne; arfl= a:hhbtxmluntthxmaebwlmnt by weight ("%w"), unless otherw se

X = carbon substituted by halogen, alkoxy, alkynylthio, or triazolyl;

= alkyl, hydroxyalkyl, cyanoalkyl, cycloalkylalkyl, heterocyclylalkyl, phenyl,
phenylalkyl, phenylcarbonyl, alkenyl, haloalkenyl, phenylalkenyl,
alkynylalkenyl, alkynyl, haloalkynyl, phenylalkynyl, heterocyclyl, dialkynyl,
heterocyclylalkynyl, cycloalkylalkynyl, alkenylalkynyl, hydroxyalkynyl,
alkoxyalkynyl, alkanoyloxyalkynyl, formylalkynyl, trialkylsilylalkynyl ,
haloalkenylalkynyl, carboxyalkynyl, or alkoxycarbonylalkynyl;
R = H, (C1-C3)alkyl, phenyl, or halogen;
R3 and R6 are independently H, alkoxy, or halogen;
R2 and R3 may together form a (C1-C3)alkyl, (C2-C3)alkylene, or carbonyl link;
R4 = H, halogen, alkoxy, or nitro;
R5 = H, halogen, alkoxy, nitro, alkyl, alkylthio, haloalkyi, haloalkoxy,
haloalkylthio, phenyl, phenoxy, or cyano;
R = H, (C1-C3)alkyl, phenyl, halogen, alkynylalkenyl, alkynyl, dialkynyl,
haloalkynyl, or alkenylalkynyl;
R7 and R2 may together form a fused phenyl ring; and
n=0,1,or2.

It'is a further object of the invention to provide a method of controlling or
inhibiting the growth of microorganisms in a locus comprising introducing into
or onto the locus to be protected an effective amount of a microbicide of formula
@), as defined above.



noted. All 9% ranges are inclusive. As used herein, the follow ng
abbreviations are applied: mL = mlliliter, [err]L = mcroliter, g = grans,
[err]g/nL = microgranms per milliliter, ppm= parts per mllion, mm=
mllimeter, nm= nanometer, [err]m= mcroneter, DVSO = di et hyI sul f oxi de,
DVF = di net hyl f or mam de, ASTM = ANer| can 430ci ety for Testing and Material s,
and Abs :absr ) "m crobicide" refers both to a
conmpound :5:-‘- A Anrolling the growth of microorgani sns
in a locus. ﬂstu%[e eﬁhﬁ{ @9{ &mdum{gt%ts%kmcﬁe Agheditlss had to,
fungi, bacteria, an e conpounds useful as marine antifouling
agent s angholiustiebdesi d‘Manne anlm‘mdant attivity! is intendedbtoinchniecbeth the

DT R (A A
ni trogen; 1\& @B@xﬁgﬁ\%'cﬁn%oﬂ'éﬂ byethRGh 8einkr fitifohBhElagents Suitdile Tor dseim

car bonyl = a Carbon substituted by hal o, al koxy,
al kynyl t htln,s 1ﬁfzemmomzm¢lyﬂe bieth hatd:andmﬁaﬁ'onimgl orgémn@z oﬁmlénalﬂ)'nyl

hal o( C3- C6) al kyny!| h
het eﬁocycﬁzﬁq y§¥ e enyﬁfg grrnr s re¥enr\£ to plants and invertebrates,

( qerr]- (b LBl
(derr]- lgé}; %gpﬁeha% er r s%]?t @r?{fymﬁkﬁﬁé;}’?g?o(ués[,erp;)iltges earnrd] )al kynyl,
(d err] - Chaemohes hﬁ)dylih@&eﬂxéha}:d Sbklymg brgarikmst refers to invertebrates havmg

rocy %;&;;{;Lgéﬁgmg i) el AU e LSEM SR aShb b kY

hal ’
cgr gé%?a ]er ?][ er ra]*iecp{é éﬁcﬁﬁ déloq eLTdyredne%R¥ straight chain, branched,

E?[ CFF r] % alqkynhﬁ; )ar aapydofrllfinatiba Cheravf) ‘hlakogep” ménsflhgrnegdvorine, bromine,

err err])al ky phenyl , or hal o are ndependentl

hydr ogen, OF EQL‘LBB)%FI‘ @;Jyamgﬁmﬁaqr@%ce@%wglg@g?“ (‘T’Pﬂtﬁaqu %]rWIFSr m a Y

(Cl-G3) al %ﬁk?d %r‘%l)vt Talyed %eﬁm}\iké/@g?@us@@%e@@x)na'tif@fdﬂovﬁhgruﬂb&@vxaa[oﬁér] =

hydr ogen, ogen, nitro, err err])al kyl, (CI-06)al koxy,

(C1- Co) al lgyé abplied: mL mﬂhhter uL = microliter, g = grams, pg/mL = micrograms per
milliliter, ppm = parts per million, mm = millimeter, nm = nanometer, ym =
micrometer, DMSO = dimethyl sulfoxide, DMF = dimethylformamide, ASTM =
American Society for Testing and Materials, and Abs = absorbance.

As used herein, “microbicide” refers both to a compound capable of

inhibiting or controlling the growth of microorganisms in a locus. The term
“microorganism” includes, but is not limited to, fungi, bacteria, and algae.
The compounds useful as marine antifouling agents and microbicides are
those of formula (I), above. Preferred compounds are those wherein:
= .(CHR2).-CHR-Z; -CR2=CR’-Z-; CHR2-CR"=X-; or -CR?*=CR2-X-; D = nitrogen;

| N—CH-CH—
A
R3

Q = an aromatic group selected from:

&/\7”' Il/ a4
RS R4 R}




hal o( C1- C6) al kyl , hal o( Cl-C6) al koxy, hal o(Cl-C6)al kyl thi o, phenyl, phenoxy,
ar cyano; R7 = hydrogen, (Cl-C3)alkyl, phenyl, hal ogen,

(derr]-Cerr])al kynyl (C2-C6) al kenyl, (C3- Cl10)al kynyl, (C4-C20)dial kynyl,
hal o( C3- C6) al kynyl, or ((err]- C[err])al k?"ull (C3- (Jerr])al kynyl; R2 and R7
may together forma fused phenyl ring; = 1. Especi ally preferred

conpounds i nclude those whepen R1 is (C3- Cl0)akkynyl, hal o(C3-C6)al kynyl,
or (C3-C6)al kenyl (C3-C6) acuz_ﬁ Exanpl £ ; P@Lred conpounds of
t he present invention incl B e conpounds | i n the tabl e bel ow. No.
Conpound Nane | 6- @ﬂ-c of ophenyl ),- Qn(zj-p nyl ) pyridazi n- 3-one 2

6- (4-chl or ophenyl ) -2-(2' - pentynyl) -4, 5-di hydropyri dazi n- 3-one 3
6- (4- chl or ophenyl )-2-(3' -vinyl -2'-propynyl ) pyridazi n-3-one 4

7-chloro-2z4, éeaﬁ)&rs%emmwrb%x{y%xeu ¥&rbbnydubstitaeaoby hald; hikwy, dazi n- 3- on
e 5 6- (3-fT uor6-4- chl or ophényl )-2-(2' - pentynyl ) pyri dazi n-3-one 6

6- (4- chl ormkklyawizﬂh)emr(t‘ﬁazblxlnro 2' -pentynyl ) pyridazi n- 3- one Preparatlon of

LQSWSFZP‘)” %@E@f&%@ emb@ﬁ%@@“ﬁée@%%% S THARSTCYGO Byl
found in &é%@l(@e 1 QGa-@é)bfdﬁoélkyH%@)’alk%ﬂI RS- @aﬁ&lk@dyl(Ca-

reference t he dropyri dazi nones of present invention

can be pr eﬁe)alakyrty;l hydmyé@eﬁs)aﬂqrmdc&lseéalkqxg((ﬂzr-ﬁshabkymﬂy(qqet o acid or
Rerr] s Gpatemarion Golpatkeinhsuimalcr Clsthimd bl CaRutpdl cu Wit
about  an egyLyiahf! hafo(Cs-Co)alkenyl(Cs-Co)alkynyl, carboxy(Cs-Ce)alkynyl, (Ci-
Ce)alkoxycarbonyl(Cs-Ce)alkynyl;
2 = hydrogen, (Ci-Cs)alkyl, phenyl, or halogen;
RS and R¢ are independently hydrogen, (Ci-Ce)alkoxy, or halogen;
R? and R2 may together form a (C:-Cs)alkyl;
R+ = hydrogen, halogen, (C:-Cs)alkoxy, or nitro;
R5 = hydrogen, halogen, nitro, (C:-Cs)alkyl, (C:i-Ce)alkoxy, (Ci-Ce)alkylthio,
halo(Ci-Ce)alkyl, halo(Ci-Cs)alkoxy, halo(Ci-Ce)alkylthio, phenyl, phenoxy, or
cyano;
R7 = hydrogen, (C:1-Cs)alkyl, phenyl, halogen, (Cs-Cs)alkynyl(Cz-Ce)alkenyl, (Ca-
Cio)alkynyl, (Cs-C2o)dialkynyl, halo(Ca-Ces)alkynyl, or (Cs-Cs)alkenyl(Cs-
Ce)alkynyl;
R2 and R” may together form a fused phenyl ring; and
n=1
Especially preferred compounds include those wherein R! is (Cs-
Cio)alkynyl, halo(Cs.Ce)alkynyl, or (Cs-Cs)alkenyl(Cs-Cs)alkynyl.



Hydrazi ne or a substituted hydrazine having the formula HZNNHRb wherein Rb

I.s hydrogen or alkyl

sui tabl e

n- propanol ,

at nospheri

to 150 [err]C

can then

to yield conpounds of formula: [err] Exanples of
solvents for this reaction include al cohols, such as ethanol,

or n-butanol. The reaction |s generally carried out at

Ic pressure at a terrperature of 610 to 200 [err]C, preferably 25

A M R T

be aI

an al kynylcoﬂ&%ﬁhﬂ%%s@édﬁ{ qu@y,;bl@%]d;,'@ by a standard N-al kyl ating procedure

to obtain t

sui tabl e
an aproti

esired di hydropyridazi none. Standard N-al kyl ating procedures

for this reaction include, for exarrpl e, the use sodi um hydride in

Lndd

cat al yst

' £ H—erS—Bh—ert ' t f
I“F\I SO SethE- (v I.IIC oo T UI a Pirastc U1 dallsl €1

sucNas tm%ni um hydrogen sulfate. The reaction is

A~4

general | y

carri ed|@ys- clﬁbroﬂhér@lﬂ?ﬂﬁaiauryeyl)]fyruléﬂn-B@nQSO[ err]C, preferably 30

to 100[er
used to i

be
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Lcatiaon of an
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effectivd

nhi bft t4
ﬁ(@-nﬁomphmt)é (afvutyﬂé mpymbpmﬂam@mwng agents onto or

into a ne
be prote

to
be

e st
ted, the ne_ant na_aqaen

anodnt
‘7LcHlo‘Fo 2, Wb’ 5 fé z{h&d}bﬁé){é p‘eH@nQaﬂ)‘théHoﬁrz Ay tifEim3-bcl Ur €

directly

i nco por cuﬁéérﬂpmod @WW&?X%M@P?’\&&YGPH“‘“&&M e directly to thd

mari ne st

the nmari 1

(0]
JON

e otrictilr Sl [e structures. LG

boat s,
and f| sh

typical l'y di redtteharahon ot

shi ps,

TUCTET e B bRCRp G, D128 -MBF2 BeRyAppyadaAn-6nd S Then applied T
S+ tHmBr0—1 Ot -t

oi | pi li ngs, docks, elastoneric rubbers,

e S\Etpsrggént 1g%ﬁ3é§ﬁ§[} gp'am fHy are

S suc oneri c rubber

platforns pi ers,
Line tlfoulln

SORBoHA

nets

or fish neftefdthees mwekaﬁxpm@rmtaq,@hmﬁ@as BY tlectompphndansefal fif thibéneargeninds

of the invention is typicall

pi lings.

made to structures such as fish pets or wood
TFas heofmpmdnnsEBf4718rle5 i(Bgantet @h).cehich is hereby incorporated by

reference. In addition, the dihydropyridazinones of the present invention can be
prepared by a two step sequence starting from an arylketo acid or ester of

formula:
OR®

0]

an
wherein Q is as defined in formula () above, and Re is hydrogen or alkyl.
Compounds of formula (IT) can be reacted-with about an equivalent of

hydrazine or a substituted hydrazine having the formula H:NNHR® wherein R®
is hydrogen or alkyl to yield compounds of formula:

R® (1D)
Examples of suitable solvents for this reaction include alcohols, such as
ethanol, n-propanol, or n-butancl. The reaction is generally carried out at

atmospheric pressure at a temperature of -10 to 200 °C, preferably 25 to 150 °C.



al so be incorporated into a mari ne coating, such as a marine paint or
varnish. In general, the anobunt of narine antifouling agent necessary to
inhibit or prevent the growh of marine organisnms is fromO0.1 to 30 %
based on the weight of the structure to be protected or based on the weight
of the coating to be applied. Wien the rma7ihe antifouling agents of the

I nvention are directly incorporated into or directly applied onto a

structure, the Bheoempoundsef formvle (IilhyhereintRiisihyidrosen gan thempe t he

growt h of rine.organisns is generallw fromQ0. 1.t0 b n the

Seiont of SRR NP MEE Rpbiop i kv ibnne iy 1k SaAmpll e ERFVE", "5
%M ; nore ﬂ%ﬁﬁl@"t@,@i‘ ‘Alk)fx{ﬂfﬂalidk%ﬁ':a s‘if&hdai@ﬁlnalik@wwp@é&@uwt@ohtaﬁﬂahé ng,
t he amount of marine antifouling agent suitable to 1nhibit the growth of

mar i ne or gdesizedsdihydyeparidazipone.oftandandoNsdkvlatingpragedures suitable for wei ght

of said cogting. .The. a nt. of nmarjin ntifowl in gnt. i r from
0.5 to 16 e PoagsioR IRITAR Saf GxRpls ae it sotel By AR 'y bRty O
ant i f oul i ngplRERNducthOds DIVEF lof YR8 s Bf h phiae Rearsfebiatallystisubh assecond mari ne
antifouling agent, the ratio of the first marine antifouling agent to the

second mmarteteabuiyiaomoniymadroges snlfata. Jbha reastiongi: genesaldy sanjed prioat
75:25 to 25;75. The to f caonbin ri tifouling agents
necessary ?Berf‘ﬁﬁ’faglufe 8#%@\/%%41@9’}?@%’8&&15@@ Eé?iage organisnms is fromO.1
to 30 % basedrRénidien¥Bhifduldiy Afentslof hé Piresen® iRCertior e4h Bd wakdithe

wei ght of the coating to be applied. In general, the marine antifoulin

agents of inhébitthesrowth of manneerganisme byrapplisationof an effecsiveamennt o

Ketone: oroRf @ toE of ¥ mian i uffFuRg seS ShY of fliBitmRRS R e B0

agents of DHBgeddingiigRtHEYaRRuldir AAYHORYEMure 18 be PRot2ted YO nedriflé PPI Ng,

sprayi ng, or coating. Fish nets, for exanple, may be also protected hy

di ppi ng t hantifoufingeagenits od the prasent inventionoean be dingctydnenrpaptteddnta the

conpounds x(r)x];nln%estirﬂ(\:/t%rzlg,i é)pnpl?ergjdiarecctf); H file x%rarpre structure, or incorporated into a
coating which is then applied to the marine structure.

Suitable structures include, but are not limited to: boats, ships, oil
platforms, piers, pilings, docks, elastomeric rubbers, and fish nets. The marine
antifouling agents of the present invention are typically directly incorporated
into structures such as elastomeric rubber or fish net fibers during manufaéture.
Direct application of the compounds of the invention is typically made to
structures such as fish nets or wood pilings. The compounds of the invention can
also be incorporated into a marine coating, such as a marine paint or varnish.

In general, the amount of marine aniifouling agent necessary to inhibit or
prevent the growth of marine organisms is from 0.1 to 30 %wt based on the
weight of the structure to be protected or based on the weight of the coating to be
applied. When the marine antifouling agents of the invention are directly
incorporated into or directly applied onto a structure, the amount of the
antifouling agent suitable to inhibit the growth of marine organisms is generally
from 0.1 to 30 %wt based on the weight of the structure. It is preferred to use an
amount from 0.5 to 20 %wt; more preferably, from 1 to 15 %wt. When
incorporated into a coating, the amount of marine antifouling agent suitable to

inhibit the growth of marine organisms is generally from 0.1 to 30 %wt based on



spraying the fish nets with said conposition. Structures such as wood
pilings and fish nets nay be protected by directly incorporating the marine
antifouling agents into the structure. For exanple, a conposition
conprising one or nore marine antifouling agents in a carrier may be
applied to wood used for pilings by neans of pressure treatnent or vacuum

| npr egnat i1RB.wdiBRE Bf SAURVAtInEO TFhdEoahs of bfarine h Afhliffagdiitds préfeshblyet

fi ber during manufacture. Marine coatings conprise a binder and sol vent and
opti onal | franHks to A§riéwitemose pieferaldyyfrom ity 1886wkt her organi ¢ sol vent or

ter. Th i i.fouli ts.of the i ti . i.t abl e .f
'n bot h' sol ventl! 2AA Chiremaste A HLE RechtebLhe AR 50RF Sharringd
coatings ag#hk §dchi SHarifluntINERE a2BAL, the 486 oftle Bestinlalieesh tifouling

marine antifoul ing coating incorporating one or more of the antifouling.
agents of ageatimtkesécond Barinetdrgifoulivgragent s frdm IBdttoa89;mreférabiy.ed t o:
pol yvi nyl chl 'g’g | Dy s;;*ve t d syst.e chl.ori nat.ed.rubber in a

sol vent b E@BQ{ 5597?5%& }f%{?qt@&?ﬁ@el %S%anmalﬁﬁgéa ?“Hé'aﬁl@gﬁgtssyst ens;
vinyl chl qideggsayy 1y inRibeE 6% SrévRRe tHEREoWHS bEARIAR organfkm f{UEEHS0.1 to 30

di spersions or solvent based systens; butadi ene-styrene rubbers;

but adi eneYawt Pased onithe waigheokthemsiractiuze éo be protecteaoonthenweight of thdber s;
drying oils gucq S i Serqud oi | ; asphalt; epoxies; siloxanes; and the |ike.
The mari nE°BYBREI*APS BPUMe present invention.may optionally contain one or
nore of the folfhQunRgal, tRO hiain € aRtiGEM S agitddFithe PheERSaresr dyes, and
controlled rel ease materials, such as rosin. \Water based coatings may_al so
opt i onal | yncumordted ingntagtersush asi wptars arganic selvent sugbtaswyleng methyl

rheol ogy nodifiers, or adhesion.promgt.ers. Sol vent based atings may al so
opt 1 onal | S utrEktond, affareSl i beat thpae B BRI (1 ors. A
typical marine ryi9edti dpplicatioht o€ the mind ak¥Wodtid 8 nts Of tRe fvedton may

S, 0.5 to 5 % 1to 2 %u

rosi ns/ nmodi fied rosin ‘pl asticizers, O.
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for example, may be also protected by dipping the fish nets into a composition
comprising one or more of the compounds of the invention and a carrier or by
spraying the fish nets with said composition.

Structures such as wood pilings and fish nets may be protected by directly
incorporating the marine antifouling agents into the structure. For example, a
composition comprising one or more marine antifouling agents in a carrier may
be applied to wood used for pilings by means of pressure treatment or vacuum
impregnation. These compositions may also be incorporated into a fish net fiber
during manufacture.

Marine coatings comprise a binder and solvent and optionally othef
ingredients. The solvent may be either organic solvent or water. The marine
antifouling agents of the invention are suitable for use in both solvent and water
based marine coatings. Solvent based marine coatings are preferred.

Any conventional binder may be utilized in the marine antifouling coating
incorp_orating one or more of the antifouling agents of the invention. Suitable
binders include, but are not limited to: polyvinyl chloride in a solvent based
system; chlorinated rubber in a solvent based system; acrylic resins in solvent

based or aqueous systems; vinyl chloride-vinyl acetate copolymer systems as



5to 60 % solvent/diluent, 0 to 70 %W cuprous oxide, 0 to 30 %

pi gnents (other than cuprous oxide), and O to 15 % marine antifouling
agent. Coatings containing the marine antifouling agents of the invention
may be applied to a structure to be protected by any of a nunber of
conventi onal neans. Suitable neans of application include, but are not
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zinc 2-pyridinethiol-1-oxide; tetranethylthiuramdisulfide; copper- 10%
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means. Suitable means of application include, but are not limited to, spraying;
rolling; brushing; or dipping. |

It is known in the art that the performance of marine antifouling agents
may be enhanced by combination with one or more other marine antifouling
agents. Thus, other known marine antifouling agents may be combined
advantageously with the marine antifouling agents of this invention. The
compounds of this invention may be combined with, e.g., tin based marine
antifoulants. Such a combination has the advantage of reducing the amount of
tin used and thereby lessening the amount of tin in the environment. Other
marine antifouling agents useful in combination with the compounds of the
invention include, but are not limited to, manganese
ethylenebisdithiocarbamate; zinc dimethyl dithiocarbamate; 2-methyl-4-t-
butylamino-6-cyclopropylamino-s-triazine; 2,4,5,6-tetrachloroisophthalonitrile;
N,N-dimethyl dichlorophenyl urea; zinc ethylenebisdithiocarbamate; copper
thiocyaﬂate; 4,5-dichloro-2-n-octyl-3-isothiazolone; N-(fluorodichloromethylthio)-
phthalimide; N,N-dimethyl-N’-phenyl-N’-fluorodichloromethylthio-sulfamide;
zinc 2-pyridinethiol-1-oxide; tetramethylthiuram disulfide; copper-10% nickel



trifluoronmethoxyphenyl)-5-chl oro-3-isothiazol one, and 2-(4-
trifluoronmethoxyphenyl)-4,5-dichl oro-3-isothiazol one. The conpounds of the
i nvention are also useful as mcrobicides in controlling or inhibiting the
growt h of m croorgani snms, such as bacterig and fungi, in a |ocus. Wen used
as microbicides, the conpounds of the invention can either be added
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one or more of the compounds of the invention in a suitable carrier. Suitable

carriers useful for microbicidal applications include, but are not limited to,
water; organic solvent, such as ethylene glycol, diethylene glycol, propylene
glycol, dipropylene glycol, xylene, toluene, or esters; or mixtures thereof.

The compounds of the invention are suitable for use in any locus reqﬁiring
protection from microorganisms. Examples of loci where the compounds of the
invention may be used include, but are not limited to, cooling towers; air
washers; pulp and paper processing fluids; adhesives; caulks; mastics; sealants:
agriculture adjuvant preservation; construction products; cosmetics and
toiletries; shampoos; disinfectants and antiseptics; emulsions and dispersions;
formulated industrial and consumer products; laundry rinse water; leather and
leather products; lubricants; hydraulic fluids; medical devices; metalworking
fluids; odor control fluids; paints; latexes; coatings; petroleum processing fluids;
fuel; oil field fluids; photographic chemicals; printing fluids; sanitizers; soaps;
detergents; textiles; and textile products.

When used as microbicides, the amount of the pyridazinone or
dihydropyridazinone compounds of the invention necessary to control or inhibit

the growth of microorganisms depends upon the locus to be protected, but is



paint may require 1000 to 2000 ppm It is known in the art that the
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advant ageously with the mcrobicides of 44is invention. M crobicides useful
I n conbination with the mcrobicides of the present invention include, but
are not |im'pﬁ&£1lﬁ flonﬁﬂﬂ'ﬂo@&ﬂ(ﬁpmﬂi@sbd&n ﬁl&dbhismxibe)pmtected For example,

2-met hyl - 3- | sot hi azol one, 2-n-aqctyl - 3- |soth|azol 4, 5-dichl or o- 2-
n-oct yl - 3- s bosewn s |asrR met %WB%SH&W BaY FRaNTE 3210 pamzofff?\srcemoynd&

di cyanobut ange 1%5&?5%@ 6 cgh oi bt fiﬂﬁﬁﬂ%ﬁn o%x]'ggrn(ljsl,nsl grﬂwth where a locus such as

2-t hi ocyanonethyl't enzot I azo tetrac thalonitrile
5- br ono- 5- mmjtoné.y Beqiliivx 060 t&2D00ppnR- ni topropanedl ol ,

2,2-dib - 3- I d N hyl hyd
i et hy! hydant okis MBORROEA: & tﬁéf%?ﬁﬁ%'ag‘lﬁtap St may be
1, 2- benzl S&Ms]fc%ta' ByeataBGHAWith ghie fﬁ%&@&&@%ﬁﬁ&i@ég drhsbiteazo! one.

Conbi nat i ons h Icldes o e present 1 nvention wt
5- chl or o- Zkm@ih yhicBobisidles Ixﬁiy)benembﬁaedmdirmlt-ageomy lwritlk the neicrobicides of

2-n-octyl - 3- th | one, .4, 2- t | t hi azol , d
i ur o 1 his SRR oV BriBbiGtes YT B PP O TR e P R 4BE o
i lustrat e%xfﬁ%ﬁbﬁ{ ﬁ\@fdn%ﬂ\ﬁfeoﬁﬁtcﬁrgfno{ hsue&?mtcmayoemm %Xw are not

i nt ended t e scope of the rnvention I any aspect. anple 1 Tests
wer e condugbtitiatslofle; Mmthgl-BhSOﬁlﬁazolomq, Bh- dchﬂ Svisothimzalunief d)8-diehlargent s

of the inventi nto or a., Anphor a e | ative of ft fquling
or gani sns. R &Q@F&%’P wﬁogr%ﬁrgy by gap] Amates] ?s‘i‘Bé‘P’@B%ﬁ‘?’om a
nat ur al bi lﬁ&q u
phase cul tﬁr glugé n%b{rntaelmrl\/\glq ngﬁﬁgg %%Q%X?%QF?{#E@E%#@S% \@Eﬁi’ Qg‘gﬁ‘f or opgeyl | a
concent (rjatﬂe?)fhdhﬂ(z@vs)?ﬁm[thﬂoh@drﬂbl 5-Ghbmlb§]53hyﬂr?] mmmaﬂ&hmmob? passing a
nmeasured volune (F el| culture rough a 3 ore
di anet er ceitppropasegiol r%e?eéikmmeﬁms onnop@wrﬁndssle‘i b&ifom b5 was
transferr e&ﬂ&h@lﬁ}@ﬁﬁofﬂ li)?onf%cﬂﬁ?&&ﬁr?&hylhydantom, 1,2- benzlsothlazohn 3-one,

and 4,5-trimethylene-2-methyl-3-iosthiazolone. Combinations of the

microbicides of the present invention with 5-chloro-2-methyl-3-isothiazolone, 2-
methyl-3-isothiazolone, 2-n-octyl-3-isothiazolone, 4,5-dichloro-2-n-octyl-3-
isothiazolone, and mixtures thereof are preferred.

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

Example 1

Tests were conducted to determine the toxicity of the marine antifouling
agents of the invention to Amphora. Amphora are indicative of soft fouling
organisms.

Amphora coffeaeformis var. perpusilla was isolated from a natural biofilm
and cultured axenically in Guillard’s F2 medium. A log phase culture of
Amphorq was diluted with F2 medium to give a chlorophyll d concentration of
0.25 ug/mL. Chlorophyll ¢ was measured by passing a measured volume (FV) of
cell culture through a 3 um pore, 25 mm diameter cellulose nitrate filter. The

filter plus trapped algal cells was transferred to a glass tube. A measured



-12- volume (SV) of DMSO sol vent was added to the glass tube. The tubes
were incubated for 1.5 hours in darkness. After incubation, the absorbance
of the sanple was read in a spectrophotoneter at 630 and 664 nm agai nst a
DVMsQ' filter blank. The chlorophyll a concent rat i on can be cal cul ated usi ng
the followi ng equation: Chlorophyll a ([erf]g/nL) = 11.47 x Abs 664 - 0.4 X
Abs 630 x gLl tt SS
tubes. Te né?{ ﬁ@f%ﬁsr% Igglr‘l)fté |h¥ wﬁ%?an(g}éld ﬂgn@eﬁéssodﬁ ? he’ﬂgeaglggegf‘g%:%nt rol s,
DVF was adﬂmdbat.edaﬁn‘m @ﬂmsws indarkidss. tAfbesincabationcthzadlesdrban@nof the

2 concont r SRBIF Bhs S5RR ADeRHEPRRIOHATER St SHD G00 M PEABAISY acach |
cal cul ot e SQNREE WA, IR Ol ey G BRealrAt ok Re ARFNAA fing the

effecti ve follopingeqiatigns50% growt h. The EClerr] is the dose effective at
preventing 100% growt h. Results of the tests are shown in Table 1. Activity
Agai nst Anphora coffeaeform s var. perpusilla Conpound

elerrl Chloropb§gHl P ld/mt) = 11.47 x Abs 6645 9.4% Abs 630 x SVFV

10 4 >20 >20 5 5

20 6 >20 Conpounds show ng
activity aga| nsTeQ\FFbIhéf Ehﬁ dilutpd euinrs was §Hg®t¢9f’élté(8h%i5d@|b@§ denileofigai nst
soft foul i TGS o S e ABTRISHERLL DNIR £OURRNRER, Bl M S

I nvention are ef [ caC| o ai n’s St oul or gani

concentr atglaestube. The tubes were 1ncubated on an ﬂlummated orbital shaker at 20 °C
for 96 hours before the chlorophyll a concentration of each tube was measured.
Three replicates of each treatment were used. The effects of marine antifouling
agents are calculated as % inhibition of the mean control. The ECso is the dose
effective at preventing 50% growth. The ECiw is the dose effective at preventing
100% growth. Results of the tests are shown in Table 1.

Activity Against Amphora coffeaeformis var. perpustlia

éomgound ECso ECioo
1 8 20
2 >20 >20
3 5 10
4 >20 >20
5 5 20
6 >20 >20

Compounds showing activity against Amphora in the low ppm range are
considered active against soft fouling organisms. These results demonstrate the
compounds of this invention are efficacious against soft fouling organisms in low

concentrations.



- 13 - Exanple 2 Tests were conducted to determne the toxicity of the
marine antifouling agents of the invention to Artema. Artema are

i ndicative of hard fouling organisms. Substitute ocean water was prepared
foll owi ng ASTM Method D 1141-90. The water was sterilized by filtration
through a 0.22 micron cellul ose acetate kenrbrane filter. San Francisco Bay

Brand Artem a sal jna cysts were purchased froma |ocal aquarium supply
store. Thg"@}l‘éﬂ@—é/\ere hat ched in a 250 nL Erl enneyer flask. The Artem a

cysts (0.2 | | sl . 1&”*{1% .
s%/eri I ((a AST%/I) s\é%rs\%awg#ggv\kgghdac%(gé@fl %Eet? %iéh? I%gg IE&@E% Of@g was % gggéuém c?n an
orbital shageats efcthednvantionibvatehie. 1Aberntaire dndicptve nf haré foulding8[ err] C.

After 24 hours, the contents of the flask were poured into a separatory
funnel . TREERRYEMShel | s were separated fromthe Artemia nauplii (larvae), as

e, shel ¢ 11 08 isahWaseloud iiba RSSO {18b0" o

anot her 24 hours's he I’ nocul umwas prepar y ‘pouring e nauplii
into a cr{¥ieawhieri wgs stesilizéd Byofilteatidn elirduzh £022myeror cellulpsealckyatpl aced
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di sh. The i ' ' etd ' 0 p the
naupi 11 RUAESAR A Fibca] pbh el bilpdly RERC TG Shark Wi H0UEN 10a 220
suspensi omL Briditmayercflgdli. Thantedmin eysts (0.21g) epetwaighed adkech vierilizedde
bore pipette tips, 10Q [err]L of the suspension was transferred into a

Col um of fkaske Ges hundred miopf sirile ASIM searvales Wasaddedneha ask: Bre

aver aged. LRk Taie el 3 oS MRS, af abb AR RRIE B R R el s 1o
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prepared on a weight to volunme basis. Stock solutions were prepared at 40
ti mes t hesepapasery Bumedn{lhetaggshellsbueresepavategdromrthe Anseraia navphi based on
t he sol ubi

| ity .of e und to be tested. Sol,vents used e O,
acet one, g}ary%@p Pﬁ%g‘ﬁ 8ﬁaﬁr§ﬂ8a€e& ’i?et%tesmﬁer & RAYRKY YeF ‘énée\t,i’\?{é’ thefagk, ey
had no ef §gCinsthet 28 Hovs shakitlg SThe inoculum was prepared by pouring the

nauplii into a crystallizing dish 48 hours after the cysts were originally placed

on the shaker. After the nauplii congregated, they were taken up in a sterile
serological pipette and transferred into another crystallizing dish. The
suspension was stirred with a magnetic stirrer enough to keep the nauplii in
suspension. Eighty mL of sterile sea water was added to the suspension. Using
an eight channel microliter pipetter loaded with wide bore pipette tips, 100 uL of
the suspension was transferred into a column of a 96 well, flat bottom, tissue
culture plate. The number of nauplii in 3 to 4 wells was coun.ted under a
microscope. The number was averaged, and the inoculum was adjusted through
further dilution, to 25 to 30 nauplii per 100 mL.

Stock solutions of the compounds to be tested were prepared on a weight
to volume basis. Stock solutions were prepared at 40 times the highest
concentration to be tested. Solvents were chosen based on the solubility of the
compound to be tested. Solvents used were DMSQO, acetone, or isopropanol. The
solvents were tested to make sure that they had no effect on the test results.

Ninety six well, flat bottom, tissue culture plates were used for these tests.

One hundred ninety pL of sterile ASTM sea water was added to column 1 of each



Ninety six well, flat bottom tissue culture plates were used for these
tests. One hundred ninety [err]L of sterile ASTM sea water was added to
colum 1 of each - 14 - plate. One hundred [err]L of sterile ASTM sea
wat er was added to colums 2 through 12 of each plate. Ten [err]L of a
stock solution of one conpound to be testldd-was added to the first three
wells of colum _1. The next 2 wel|s were skipped, as they serve as
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12 colums were diluted. One hundred [err]L fromcolum 12 was di scarded.
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55 The test plate was__covered with a plastic tissue cylt@regplate lid and 1ncubated 5
2.5 COfT'pOLi.n §4ihovm n%z%%' vity against Artemia in the | ow ppmrange are

ours a

Plates were read under a low magnification microscope 24 and 48 hours
after the nauplii were added to the plate. The highest dilution in which all of
the nauplii are dead is the LC 100. Nauplii are considered alive if any
movement is seen during the viewing period. Results of this test are shown in
Table 2.

Artemia LC 100 (ppm)

Compound ) 24 Hours 48 Hours
1 2.5 - 1
2 2.5 ' 2.5
3 2.5 1
4 10 5
5 1 0.5
6 5 2.5

Compounds showing activity against Artemia in the low ppm range are
considered active against hard fouling organisms. These results demonstrate
that the compounds of this invention are efficacious against hard fouling

organisms.



consi dered- act'rve agaimst "hard fouling organisms. These results denonstrate

that the s invention are efficacious against hard fouling
organl swﬁmm " IM‘}] Il is clainmed is: 1. A nethod of inhibiting the
sNBEI Ne O gani sms on a narine structure, conprising applying to,

on or in any marine structure, article~ b -conposition in contact with or
|ntended for contact with sea or brackish water an effectlve anount of a
mari ne ant What isglaimedis:of fornula: [err] wherein:

T Smore] L A Moo B ibhifring T @&%%ﬁg@gﬁwnﬁﬁ%d from

[err] Z = @,n%w@hbn@rnsmg aﬁﬁrﬁﬁe% onXonﬁ A RAPineEShdthvé, eéi'tiél/e Bzl o,

al koxy, al kynylth or trrazol (Clerr]-Clerr])alk

(Jerr]-d eomppdntwmynqdntaﬁawwm m@de@fwlconmﬁwﬂ(x sga %%aanglnly water an
het |
(Qerrl d éb&%ﬁéé}’wgﬂ[‘ﬁgﬂ?@éﬁ‘]ﬂyﬂt@%‘%WH{}Pff‘trEt‘élPr] Cerr])al kenyl ( C3-

C6) al kynyl, hydroxy(C3-C6)al kynyl, (C1- aI koxy( C3- C6) al kynyl, (Cl-
C6) al kanoyl oxy( C3- C6) al kynyl , for rryl ( | kynyl ,
tri(Clerr]-Clerr])alkylsilyl((erg err] aIkynyI

hal o( C3- C6) al kenyl ( C3- C6) al kynyl , carb - Co) al kynyl , (C1-

C err])al koxycarbonyl (Cerr] - C[err])al Kk nyI R2 = hydrogen,
(err]-Cerr])al kyl, phenyl, or hal ogen; and R6 e i ndependently
hydrogen, ((err] -C[err])al koxy, or hal ogen; R2 and rr] may together

forma (ClyGdhaiky!;
A = -(CHR?.-CHR'-Z; -CR?*=CR"-Z-; CHR?-CR"=X-; or -CR?>=CR?-X-;
D = nitrogen;

Q = an aromatic group selected from

x
R® ('\J R3 Li YN @—cn=crx—
2 RN A
RS R* R® R} ,
\ CHy— \ CH,CH;-

2

Z = a carbonyl or thiocarbonyl;

X = a carbon substituted by halo, alkoxy, alkynylthio, or triazolyl;

R! = (Cs-Cio)alkynyl, (Cs-Ceo)dialkynyl, halo(Cs.Ce)alkynyl, phenyl{Cs-Ce)alkynyl,
heterocyclyl(Cs-Ce)alkynyl, (Cs-Cs)cycloalkyl(Cs-Ces)alkynyl, (Cs-Cs)alkenyl(Cs-
Ce)alkynyl, hydroxy(Cs-Cs)alkynyl, (C:-Cs)alkoxy(Cs-Cs)alkynyl, (Ci-
Ce)alkanoyloxy(Cs-Ce)alkynyl, formyl(Cs-Cs)alkynyl, tri(Ci-Ce)alkylsilyl(Ca-
Ces)alkynyl, halo(Cs-Cs)alkenyl(Cs-Cs)alkynyl, carboxy(Cs-Cs)alkynyl, (C:-
Cs)alkoxycarbonyl(Cs-Ce)alkynyl; '

R2 = hydrogen, (C:i-Cs)alkyl, phenyl, or halogen;

R3 and R® are independently hydrogen, (C:-Cs)alkoxy, or halogen;

R2 and R3 may together form a (C:-Cs)alkyl;



0ge hal ogen, (Cl-C6)al koxy, or nitro; R5 = hydrogen,
hal ogi ,@, ?n ﬂm al kyl, (Cl1-C6)al koxy, (Cl1-C6)alkylthio,
hal o( , 30\ C1- C6) al koxy, hal o(Cl-C6) al kylt hi o, phenyl, phenoxy,

or cyano; R err] = hydrogen, (Cl-C3)al kyI, phenyl , hal ogen, _
(derr]-Cerr])al kynyl (C2-C6) al kenyl, (&E16EL0)al kynyl, (C4-C20)di al kynyl ,

k I err])al kynyl; R err]
and R7 may B GOl HEeRoR Hogen UL BRI, #F RFoand ne 1. 2. A met hod
di err-
Jerr]) QPKWWHE%““@% fy B MO BRI LB L%JE%% LIRS
accor di ng hala(CmGz)alkyhérac}o(lCﬁ(hﬁa]lhkynRaI@@i Cepalkylchiagphényls ?ﬁleh@@ Qﬂ from

one or nore of the group consisting of 6-(4-chlorophenyl)-2-
pent ynyl )pt}Y?%m none, 6-(4-chlorophenyl)-2-(2'-pentynyl)-4,5-

di hyd

o- (4 chi or Sonestiftesn, (Cr-Coalksl, phensl halogen, (Cr:Coallymyl(Cr-Caalkenyl, (Cr-

chl oro- 2, 4C4<x’)aB:ylng|l r(ﬂaﬂ%ﬂh%ﬂyh&rﬁlw&am&h}kyln@@%}qm (?c,)ﬂkeﬁyr(cglam n- 3- one,
6- (3- f1 uor.o- 4 chlorophenyl) 2-(2' -pentynyl) pyridazi none, and

6- (4-chl orGEQﬁ‘HFXFFy} 2-(5'- fluoro-2'-pentynyl)pyridazi none. 4. A net hodt .
t is incorporate
accordi ng ke ahliaMmh %ﬁéﬁl‘eg f&/&?ne%ﬁ h@ﬁ&i %ﬁ%h{tg agen P

in a carrier or a co acc 0 claim4 wherein the
anount of taklelmarine antlfoul ing agent in the carrier or coating is from
0.1 to 30 9 based, on t ht of the structure to be Erot ected or based

on the wei tAE‘fe h%a%agmgtq a%%la‘ﬁbﬂ%ﬂ 'gs (Be-faonbomyd.deala(Grg to claim

1 wherein a is applied onto or into the
marine str u ture 5al {F c#nr‘(a@ll n(gﬁg%rt&%?o'ul i ng agent selected fromthe
group cons3stA mgthxid accomdhfgsmblaﬁﬁ i2nehée¥tih the nddvife a fg ent is

et hyl enebi sqdi t hi_.gcar bamat e; zi nc_di net hyl dithi ocarbanmat e; thyl-4-1t-
but §| ani nosege“éy & IEEIR 5P| oxiFnps of thej grepn gonsisting of 6- (4-chlorophenyl) 2-(2"-

2,4,5,6-t I n dj_pgt | or ophenyl urea,;

2 e et ny RSB PERARY, BTkl Epbh b B bhty A
dihydropyridazinone, 6-(4-chlorophenyl)-2-(3'-vinyl-2’-propynyl)pyridazinone, 7-
chloro-2,4,4a,5-tetrahydro-2-(2-pentyn-1-yl)-indenof[1,2-c]-pyridazin-3-one, 6-(3-
fluoro-4-chlorophenyl)-2-(2"-pentynyl)pyridazinone, and 6-(4-chlorophenyl)-2-(5'-

fluoro-2’-pentynyl)pyridazinone. _

4. A method according to claim 1 wherein the marine antifouling agent is -
incorporated in a carrier or a coatixtg.

5. A method according to claim 4 wherein the amount of the marine antifouling
agent in the carrier or coating is from 0.1 to 30 %wt based on the weight of the
structure to be protected or based on the weight of the coating to be applied.

6. A method according to claim 1 wherein a second marine antifouling agent is
applied onto or into the marine structure, said second marine antifouling agent
selected from the group consisting of: tin based marine antifoulants, manganese
ethylenebisdithiocarbamate; zinc dimethyl dithiocarbamate; 2-methyl-4-t-
butylamino-6-cyclopropylamino-s-triazine; 2,4,5,6-tetrachloroisophthalonitrile;
N,N-dimethyl dichlorophenyl urea; zinc ethylenebisdithiocarbamate; copper
thiocyanate; 4,5-dichloro-2-n-octyl-3-isothiazolone; N-(fluorodichloromethylthio)-
phthalimide; N,N-dimethyl-N'-phenyl-N’-fluorodichloromethylthio-sulfamide;
zinc 2-pyridinethiol-1-oxide; tetramethylthiuram disulfide; copper-10% nickel



t hi

ocy, - 4 5-di chl oro-2-n-octyl -3-isot hi azol one;
N (fl Aﬁ’m@m{l H’mmﬂ t hi o) - phthalim de;
N, N- di e A N -fl uorodi chl oronet hyl t hi o-sul fam de; zinc
pyridinethiol- 1%oxide; tetranethylthiuramdisulfide; copper- 10% ni ckel

2.
-17 - alloy solid solution; 2,4,6-trichlordgtenyl nal ei ni de;
2,3,56-tetr | Qf:.Q- -etyhylsul - I dh e 13-4 2 1, butyl
car banmat e; giﬁlg g(f@k@t%}/‘ll&%@’ ?%I@%é@p%(%he&w%%ngﬁﬂﬁﬁg? h%/’?%éfst% ﬁ%gqugér?oyl zinc
et hyl enebi sdinebhplsalfoapbtmiridnengliod b 2smopiydil bubilvavbimdte ivdodrithyl p-
2-(4-thiazolyl)-benzimdazole; pyridine triphenyl borane; or.
2- hal oal koxwyisul:fongbblﬁide\m thipcapbaraeyiing ethylanabisdithiocarhamaggier ei n
the marine r e J Iy L he i St . ; . +Shi ps,
o | pi at f or beHs! UhiSpbAARFRERSE AIABANE AUEHRAEB0D R A tE B iR,
8. The st epsriphehpbbeiate; 8 2Cha188TkoR§aLYIS-HotBitzoleiERl Nati on t her eof .

7. Amethod according to claim 1 wherein the marine structure is selected from

the group consisting of boats, ships, oil platforms, piers, pilings, docks,

elastomeric rubb_ers, and fish nets.

8. The steps or features disclosed herein or any combination thereof.



