WD 02/ 076928 PCT/ EPO2/ 03763 Al kyl am ne Derivatives as Antifouling Agents
Field of invention The invention relates to nmethods for preventing the

att achmerwook/oageati ¢ organi sns to surfaces that are submergwPd2/6363
extensive periods of time in water. More particularly, this invention
relates to the protection of subnerged surfaces and underwater
constructions with al kyl am nes derivatives as antifouling agents.
Background of the invention The ever recurring growh of fouling organisns
on underwater structures such as ships, docks, piers, pilings, fishnets,

heat exchangers, dams, " ' S B&iViRves 'Wrﬂkauﬁﬁg%ﬂ%ntspom ing towers
andthellkelsacostl;%‘g-kﬂmn%m-d%us—p'm%#ew ne and
freshwat er applications. The presence of fouling organisnms such as

bar nacl es, zebra nussels, al gae, diatons, hydroids, bryozoa, ascidians,
tubeworns, Asiatic clanms and the |ike causes_econom c danage in various
ways: for exanple, attachnment toFieldofimyentian ships reduces f uel
efficiency and causes |oss of profitable sailing tine because of the need
to clean tThe finvdrdionSrelatesr Ity , metiwodsaferagmerentingf thecaltadimpenti ofsaquatic
cool ing water equi pnent decreases heat conductivity, which eventually
reduces ororphmisks toheurfaoeksithgt amneubroérgetefor extensirnpeaods df timesinupateost s.
A variety of agents useful for controlling fouling organisns in fresh water

or Sea""atl\,@dir_ehéé{@icb%ﬂz, tie dnientioherekitts tto @hatgrawietientofasubmsrgedr swfdtesf
t hese organisns. CONFI RVATI ON COPY WD 02/ 076928 PCT/ EP02/ 03763 2

and underwater constructions with alkylamines derivatives as antifouling agents.

Background of the invention
The ever recurring growth of fouling organisms on underwater structures such as
ships, docks, piers, pilings, fishnets, heat exchangers, dams, piping structures,
intake screens, cooling towers and the like is a costly and hazardous problem in
both marine and freshwater applications. The presence of fouling organisms such
as barnacles, zebra mussels, algae, diatoms, hydroids, bryozoa, ascidians,
tubeworms, Asiatic clams and the like causes economic damage in various ways:
for example, attachment to the hulls of ships reduces fuel efficiency and causes
loss of profitable sailing time because of the need to clean the hulls. Similarly, the
attachment of these organisms to cooling water equipment decreases heat
condﬁctivity, which eventually reduces or blocks the cooling power of the

equipment and drives up costs.
A variety of agents useful for controlling fouling organisms in fresh water or

seawater have been used to prevent the attachment and overgrowth of these

organisms.

CONFIRMATION COPY



A common nethod of controlling the presence or attachnent of fouling
organisns is to coat or perneate the underwater structure with a
conposi t iwo ka2 onpri ses m xtures of toxic conmpounds s®CH/EPS2/03763 n- but yl
tin or copper compounds. Antifouling2agents in the formof paint can
contain up to 60% by weight of the active ingredients and can be used to
pai nt surfaces such as the underwater hull of ships. The paint prevents
attachnment and grow h of fouling organisns by continuously releasing
antifouling agents underwater. The di sadvantage of many of the present

antifouli ents i .

ot en_ acuPSPTREN welns ahov il HeCFisRpite st géﬁa@’.“énﬁﬁﬁ%ﬁﬁ?@%ﬂ%ﬁ are,
t heref ore, ecol ogi caI | y har nf ul ant | fouI in a S .

event ual | S {hERAL QN RRIMGALe thiyd ﬁi&’@fa%‘?rh “f%‘d@ Wﬁ'&ia ;go§| @f% Cgﬂ?%rbsreésent
athreat to marine and human |life. For ex nm is well established

t hat heavynixgires @foﬁ%@.mﬂp@%@%%myasoﬁrga ¥l t'BoﬁbcﬁR&P@rthﬁPBd% del y
used as antifouling agents, accunulate in nussels. It is an object of this
i nvent i on Andifeulingi agents iarthe rformeef painy canccastainogp dalb0ie yowRiteHog of
conmbating or controlling marine and freshwater fouling organisms. It is
anot her olyctie¢ ingfretlients and eahilEnused fo paintsudaces Such asdhestrtdegwater hull
protecting aquatic structures against fouling by marine or freshwater

foul i ng odaghigsTs ThY\PAR! Pré&Rls REEICRRIEH! 0376 Jro®th tofi fouting wrgbeisnubjpyct  of
this invention to provide antifoulant conpositions that conprises certain

al kyl am neod@hudly Y@éaﬁﬁgtd?ﬁf@\mrigv@gé}rﬁﬁfﬂ}n‘denﬁél@raﬂN@'ﬁﬁs’&R/aﬂfagd besmanggent s
is that they are tin and Copper free and |less toxic to non-target
of the present antifouling agents is that they are persistent in the environment, are
often acutely toxic and degrade too slowly in aquatic environments and are,
therefore, ecologically harmful. Hazardous antifouling agents can eventually

bioaccumulate and enter the food chain and therefore represent a threat to

marine and human life.

For example, it is well established that heavy metal compounds, especially
organotin compounds that are widely used as antifouling agents, accumulate in

mussels.

It is an object of this invention to provide an environmentally and ecologically
sound method of combating or controlling marine and freshwater fouling

organisms.

It is another object of this invention to provide an effective method for protecting

aquatic structures against fouling by marine or freshwater fouling organisms.



organi snms than the existing antifouling conmpounds. They are al so

bi odegradable so that they are | ess bioaccunul ated and therefore

ecol ogi cawby2meafoes . Summary of the Invention The present PCTEPHI2/T6Pr ovi des
a nmethod to prevent settlenent on surBaces by nmarine or freshwater fouling
organi snms whi ch conprises contacting said organisns or the | ocus thereof
with an effective anmount of one or nore antifouling conpounds of which at

| east one conpound of forrmula (I) or (I1) (1) XCH2-CHX-(CH2)n-CH2-R1 (I1)
CH2=CH- (CH2) n-CH2-R1 wherein Rl represents an isonitrile or isocyanate

noi ety, or NR2R3 wherei.n represents.a hydrogen.at or yl
and repredelft 3 rhRr Qbiegt BF?W'?:I—'QY?'@WRR?M%%QPE a@gﬂgﬁ} §%§F}?S&5ﬁ%gﬁis a
hydrogen atom or one of the groups ORS or NkiRS wherein RP deaignat es aryl
or Cl-C8 spryarisessentaghelkylaaning dasyatyesasdne Aokxe agents.nl he gRudriges of
nunber of nethylene from3 to 13 and each X independently represents H or
a hal ogen theasr ageats( is) thatdheyrafaltin @nd) coppas free andrasst iexig i hop-targetp) n
- CH2 - Rl WO 02/076928 PCT/ EP02/ 03763 4 In the specification and clains
the term ohgarigres than dhgexisting antifonlingsiagnpeuntds. Giheysare alsarhipdagradablgl ky|
has the meaning of straight chain or branched al kyl; aryl has the neaning
of ar omat isg,thanhey avé l¢uyl hioxedunsulatetl and thevefare rgelcgicatily aafer.

Summary of the Invention
The present invention provides a method to prevent settlement on surfaces by
marine or freshwater fouling organisms which comprises contacting said
organisms or the locus thereof with an effective amount of one or more antifouling
compounds of which at least one compound of formula (1) or (I1)
() XCH2-CHX-(CHz).-CHp-R'
()  CHz=CH-(CHz):-CH2-R’
wherein
R'  represents an isonitrile or isocyanate moiety, or NR?R® wherein
R?  represents a hydrogen atom or C1 - C8 alkyl and
R®  represents C=OR* C=SR* or (CH2),COOR® wherein
R*  represents a hydrogen atom or one of the groups OR® or NHR® wherein
R®  designates aryl or C+-Cg alkyl, each optionally substituted by halogen,
n represents a number of methylene from 3 to 13 and

each X independently represents H or a halogen.

Formula (1) and formula (II) have in common the part C — (CHz)y — CH2 — R



for exanple and preferred: naphthyl, anthranyl, phenanthryl, especially
phenyl and benzyl. Preferred is the use of conpounds of formula (1) or
(1) wherwDro2/0Rb28 epresent s NR2ZR3 wherein R2 represents aPaydrozesteat om or
C, - 4 alkyl and R3 represents C=OR4 wherein R4 represents a hydrogen
atom or one of the groups ORS wherein RS represents aryl or C1 - C8 al kyl,
each optionally substituted by hal ogen. Especially preferred is the use of
conmpounds of formula (1) or (Il) wherein R represents NRZR3 wherein R2
represents a hydrogen atomand R3 represents C=CR4 wherein R4 represents a

hydrogen atgm Especi.al | I.S..al so the use of conpounds of fornula
(1) or (I ﬁy%gp@ﬁﬁcatﬁn %’%‘gé@&ﬁ%g@jﬁl@m wherein R2 represents a hydrogen
atom and R3 represents. CCOR4, wher jnn%I\OﬁOZII 07 92@_ PCT/ EPO2/ 03763 5 R4

r epr esent HAFELNIE S @enerigterp Hesianatag iy Bl T and/'q n- or i-propyl,

n-,s-,i- or t-butyl, or phenyl that is optionall ’jsubstituted by hal ogen
or benzyl alkyhhasihe praasig PS/Sté"{‘JBBWH%E‘QHbBi‘PC?}%I%Eﬂn. Preferred is the use

of conpounds wherein n represents a nunber of nethylene groups from6 to
11, nost mrgfrasatiieymiepoingeoft aromatic, mono- or polycyclic hydrocarbon rings such as

for example and preferred: naphthyl, anthranyl, phenanthryl, especially phenyl

and benzyl.

Preferred is the use of compounds of formula (1) or (II) wherein

R'  represents NR’R® wherein

R?  represents a hydrogen atom or C, - C4 alkyl and

R®  represents C=OR* wherein

R*  represents a hydrogen atom or one of the groups OR® wherein

R®  represents aryl or Cq - Cg alkyl, each optionally substituted by halogen.

Especially preferred is the use of compounds of formula (I) or (Il) wherein
R'  represents NR’R® wherein

R? represents a hydrogen atom and

R®  represents C=OR* wherein

R* represents a hydrogen atom.

Especially preferred is also the use of compounds of formula (1) or (II) wherein
R'  represents NR?R® wherein
R?  represents a hydrogen atom and

R® represents C=0OR* wherein



Preferred is the use of conmpounds of fornula (1) wherein each X is a
hydrogen. Alternatively, in the above fornulae (1) and (Il), Rl represents
N=CR 6R7 wbhareird26 represents a hydrogen atom C - C6-alPkyIEPO2Z/0Z6Y| and
R7 represents Cl-C6-al kyl or aryl, eaéh optionally substituted by hal ogen,
preferably Rl represents N=CR 6R7 wherein R6 represents a hydrogen atom
met hyl or optionally hal ogen-substituted aryl, and R7 represents C, - (4
al kyl or optionally hal ogen substituted aryl, and especially preferably Rl
represents N=CR6 R7 wherein R6 represents nethyl, ethyl, n- or i-propyl,

n-,s-,i- Qs t-butyl, or _peeferably a hydrogen atom and R7 represents
net hyl , eﬁuyl , rﬂppééﬁn&-ggoﬁm%r&ﬁ- . s-,i- or t-butyl, or phenyl. WO 02/ 076928

PCT/ EP02/ 03763 6 The present jnyvention al so provides, a nethod t revent
sett| ementRon $@RFESER'S ”ﬁihﬁr'a?{hﬁ{g Ry O 'r'%@‘?\xgtrgrs"f'oﬁ'i ﬁhg%@%ﬂﬁ%@ tﬁﬂf@h
conprises contacting said organisns or the |ocus. thereof 'tl‘lﬁ | east one
conpound of fooptipaally substityted by halpgepprkenzyht C%ﬂ?t‘ﬁl@ﬁlg su %&Htegaby

t Bu- CH2- C(CH3) 2R wherein Rl, R2, R3, R4, R5, R6, R7, n and X have the
meani ng and pr éB&gend neani ngs described above in connection with fornul ae

(1) and (I11). The above-nentioned conpounds (hereinafter also referred to
as "al kyl am ne

Preferred is the use of compounds wherein n represents a number of methylene

groups from 6 to 11, most preferably from 6 to 10.
Preferred is the use of compounds of formula (I) wherein each X is a hydrogen.

Alternatively, in the above formulae (1) and (Ii),

R' represents N=CR°R’ wherein

R® represents a hydrogen atom, C1 - C6-alkyl or aryl and

R’  represents C1-C6-alkyl or aryl, each optionally substituted by halogen,

preferably

R'  represents N=CR°R” wherein

R® represents a hydrogen atom, methyl or optionally halogen-substituted aryl,

and

R’  represents C, - C4 alkyl or optionally halogen substituted aryl,

and especially preferably

R'  represents N=CR® R” wherein

R®  represents methyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl, or preferably a
hydrogen atom and

R’  represents methyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl, or phenyl.



derivatives") are accessible by standard procedures of organic chem stry,
which can be adapted to the correspondi ng am nes. The starting al kyl- or
al kenyl amwoag/o7@ee commerci al |y avail abl e. The hal ogenat e@carirozss’ean be
easily prepared starting fromthe al kenyl am nes or the correspondi ng

~- hydroxyal kylam ne. In the follow ng general schemes the synthesis of the
different derivatives is outlined. For reasons of sinplification the
synthesis routes are outlined for structure (1) with n = 8 and each X = H.
The reaction sequences can be adapted easily to all the other amnes with
ot her structures and also to m xtures of them Synthesis of conpounds wth
structure a Conpounds of fornmula a are accessible via acyl ation of

undecyl am ne with ethylfornmate (see Organi c syntheses Vol. V, 1973, 300)
or with addw presenyinmiention @se puexides apeHiod; apreyeghaeitiemratian pyiacesys7,
652) or with an acid chloride wusing Schotten-Baumann conditions (see,
Houben- V\dy Wudrinel o 2fresiogater 4fpgling igenisoTe 99ECiPaIEPGseD Fostacting said
CH3- CH2- (CH2) 8- CH2- NH2 = CH3- CH2- (CH2) 8- CH2-NH- COR4 a Synthesis of
conmpounds osjamisstsrarehaiecus tGengafwittsatdeasonmritampoand of fersga il or W a

acyl ation of undecylamne with a chloroformc ester in an inert solvent
with a baggi)as é%qgﬁ.mchHm)Rﬁ)uben- Weyl Vol .8, 1952, 137; ibid. Vol.
11/ 2, 1958, 27). - CH2- (CH2) 8- CH2- NH2 = CH3- CH2- (CH2) 8- CH2- NH- COOR5 b
Synt hesi s (afy cogpemde@HyR3tructure ¢ Schiff-bases of undecylam ne (1V)
are accessi bl e via condensation of

wherein R', R%, R3, R* R® R® R’, n and X have the meaning and preferred

meanings described above in connection with formulae (1) and (l1).

The above-mentioned compounds (hereinafter also referred to as “alkylamine
derivatives”) are accessible by standard procedures of organic chemistry, which
can be adapted to the corresponding amines. The starting alkyl- or alkenylamines
are commercially available. The halogenated amines can be easily prepared
starting from the alkenylamines or the corresponding ¢-hydroxyalkylamine. In the
following general schemes the synthesis of the different derivatives is outlined.
For reasons of simplification the synthesis routes are outlined for structure (I) with
n = 8 and each X = H. The reaction sequences can be adabted easily to all the

other amines with other structures and also to mixtures of them.

Synthesis of compounds with structure a

Compounds of formula a are accessible via acylation of undecylamine with
ethylformate (see Organic syntheses Vol. V, 1973, 300) or with acetic anhydride
(see Vogel, “Practical organic chemistry”, 1957, 652) or with an acid chloride

using Schotten-Baumann conditions (see Houben-Weyl Vol. 11/2, 1958, 478).



undecyl am ne with an al dehyde or a ketone (Houben-Wyl, Vol. 11/2, 1958,
74). CH3- CH2- (CH2) 8- CH2- NH2 CH3- CH2- (CH2) 8- CH2- N=CR6R7 ¢ Synt hesi s of
conpoundsweiii7@ks ucture d Ureas of fornmula d can be synt regvEregioirg3
reacti ng undecylamne with an isocyafate in an inert solvent (see
Houben- Weyl , Vol E4, 1983, 352). CH3-CH2-(CH2)8-CH2-NH2 =

CH3- CH2- (CH2) 8- CH2- NH- CONHR5 d  Undecylisonitrile can be synthesized from
N-fornyl undecyl am ne through reaction with phosphoryl chloride in the
presence of diisopropylamne in WO 02/076928 PCT/ EP02/ 03763 8

di chl or one n IS 985, 0 U yl Q can be

synt hesi ze 3F§H§’§§E%@§¢QFH% tTir o‘é@h’%@ﬂﬁéﬁe\kﬁ?’ﬁm?eah

N, N - carbonyl dii m dazol e (see Katritzky et al. "Conprehensive organic
functional group transformations”, Vol 5, 1995). Al other derivatives can
be synthesized i n anal ogous manner as described for wundecyl am ne. Detail ed
Description of the Preferred Enbodi nent A fouling organismthat may be
conbated or controlled by the nethod of the invention can be any marine or
f r eshwat er Syntiesissof cdmpowrsds with athctupe &n i nner or  outer surface of a
structure that is subnerged or in continuous contact with water.

Accor di ngl Compuundsvenforenulare\dréescceasibld1@ial aeylatioh hef ahdedydafi with a
derivatives for controlling and/or conbating aquatic (marine and/or

freshwat er phibrsfoiie e6ORNbA TRert BORRAL Aith 2R8I ATRICI HcBPRra588Houben-
i ncl udi ng nmenbers of the phyla

Weyl Vol.8, 1952, 137; ibid. Vol. 11/2, 1958, 27).

CH3-CH2~(CH2)s-CH2-NH; = CH3-CHa-(CH,)s-CH2-NH-COOR?

b

Synthesis of compounds with structure ¢

Schiff-bases of undecylamine (IV) are accessible via condensation of
undecylamine with an aldehyde or a ketone (Houben-Weyl, Vol. 11/2, 1958, 74).
CH3-CH2-(CH2)s-CH2-NH, = CHj3-CHa-(CH,)e-CH2-N=CR®R’

C

Synthesis of compounds with structure d

Ureas of formula d can be synthesized by reacting undecylamine with an
isocyanate in an inert solvent (see Houben-Weyl, Vol E4, 1983, 352).
CH3-CH2-(CHz)g-CH2-NHz =  CH3-CHy-(CHz)s-CH2-NH-CONHR?®

d

Undecylisonitrile can be synthesized from N-formyl undecylamine through

reaction with phosphoryl chloride in the presence of diisopropylamine in



Chl or ophyt a, Phaeophyta and Rhodophyta; tunicates, including nenbers of the
cl ass Ascidiacea such as Cona intestinalis, Diplosoma |isterianum and

Bot ryl | uswoseloo®seri, and nenbers of the class Hydrozoa i mcinmbozg763 ava
squamata, Hydractinia echinata, Obel Ba geniculata and Tubul ari a | arynx;

bi val ves including Mtilus edulis, Cassostrea virginica, Ostrea edulis,
OGstrea chilensia, Lasaea rubra and nenbers of the famly Drei ssenidae (or
zebra nmussel s) and nenbers of the famly Corbuculidae (or Asiatic clans),
bryozoans including Electra pilosa, Conopeumreticulatum Bugula neritina
and Bowerb ' raciliss VG 02/ 076928 PCT/ EP02/ 03763 9 wormns
i ncl udi ng a@m%?'g‘&@‘%erf?’é’é\“@%%’gﬁﬁ’g@ ‘os triqueter, Mercierella enigmta
and Spirorbis spp. spp.; sponges and nenbers of the class Cirripedia
(barnacl es) such as Bal anus anphitrite, Lepas anatifera, Bal/anus bal anus,
Bal anus ba| anoi des, Bal anus haneri, Bal anus creatus, Bal anus inprovisus,

Bal anus gaMBgdeadisopyanatacasmbe syothestaad Homsundrrydanine Baough seactionpwitior i s
and Bal anus perforatus. Organisnms of the genus Bal anus are frequent foulers
of aquat i cNN'reartbonydiimidagels {see KetritziygebalgdGommsehensihe angaric Fuheticnal i on
is especially directed include barnacles, zebra nussels, algae, diatons,
hydroi ds, groppzeensfeseatitinsisVoltb@®@95por rs and Asiatic clanms, but also the
bacterial slime. Anong the aquatic structures which rmay be protected by the
met hod of invention are any submerged or partially subnerged structure,
either nobile or stationary, such as a fishnet, boat, ship, piling,

cool | ng T oM TothéY BeiAes A8l BAtdGALd (PXAORIBRE mdAfb: b8! IBR O

the like. In actual practice, an ng conpounds nay
contact W bty viamine.

Detailed Description of the Preferred Embodiment
A fouling organism that may be combated or controlled by the method of the
invention can be any marine or freshwater organism that can attach to an inner or
outer surface of a structure that is submerged or in continuous contact with water.
Accordingly, the invention provides for the use of the alkylamine derivatives for
controlling and/or combating aquatic (marine and/or freshwater) fouling
organisms. Exemplary organisms include algae, inciuding members of the phyla
Chlorophyta, Phaeophyta and Rhodophyta; tunicates, including members of the
class Ascidiacea such as Ciona intestinalis, Diplosoma listerianum and Botryllus
Sclosseri, and members of the class Hydrozoa including Clava squamata,
Hydractinia echinata, Obelia geniculata and Tubularia larynx; bivalves including
Mytilus edulis, Cassostrea virginica, Ostrea edulis, Ostrea chilensia, Lasaea rubra
and members of the family Dreissenidae (or zebra mussels) and members of the
family Corbuculidae (or Asiatic clams), bryozoans including Electra pilosa,

Conopeum reticulatum, Bugula neritina and Bowerbankia gracilis;, polychaete



fouling organismby: coating the aquatic structure with an antifouling
paint containing the required effective anmount of one or nore antifouling
conmpoundswon2eueks a way that the said conpounds are rel eR€FAEPAL/0F63
sufficiently high level so that the pPotected WD 02/076928 PCT/ EP02/ 03763
10 surface area stays fouling free during the desired service life of the
antifouling coating; nore generally, incorporating, for a good
antifouling action, the required effective anount of one or nore
antifouling conpounds in the surface |layer of the aquatic structure in

such a way wivats t eluding!cHydPoiies PhohrYies FREhaficefoy| Bigtetdly M&LRISRN

rel ease of the said conpounds; alternatively, releasing an

anti f oul i NGsAgHBES BNE SHTRIE éH[p.gs?ip.c! SRIMRRYMIR n@nﬁtg%&'a# ﬂhet&aéé‘g@peafai ¢

envi ronnment surroundi ng the structure to~be protect or any o nmet hod

i n general § ot ' n [ ont - W th the f in

o gani . (AT 0clF 46 SAERRLTaROBRR, | Ll PRrerf Palbifs Pl

al kyl am ne rivatjve t b sed i,n the hod of the invention wil] vary

accor di ng t%aei?'ﬂ‘és s‘lbaéﬂ’f'?'ﬁ S, Jrames. Epﬂ%“fsdéﬁ??tf’?’ oélalf”f’l‘és fIBIRPHGYS,

or gani smtoage controlled he degree of _fouling pressure of the . )

sur r oundi nPHMS igalealys r Qﬁ?ﬁﬂ%s ebymens: &iminigsniaedestve, Baknusoddipiprmis

contact and the |ike. The al kyl am ne derivatives can be used as i ndividual

active com@fdhBe/agys egeratus. conbi nation with active conpounds usually

enployed in the antifouling sector. These can be used in conbination with

heavy netals, such as Cu, or heavy netal conpounds, such as, for exanple,

bis(trialkyltin) sul phides, tri-n-butyl |aurate, »
Organisms of the genus Balanus are frequent foulers of aquatic structures.
Specific fouling organisms to which this invention is especially directed include
barnacles, zebra mussels, algae, diatoms, hydroids, bryozoa, ascidians, tube

worms and Asiatic clams, but also the bacterial slime.

Among the aquatic structures which may be protected by the method of invention
are any submerged or partially submerged structure, either mobile or stationary,
such as a fishnet, boat, ship, piling, cooling tower, pipeline, standpipe, heat

exchanger, dam, intake screen or the like.

In actual practice, antifouling compounds may be brought into contact with a

fouling organism by:

* coating the aquatic structure with an antifouling paint containing the required
effective amount of one or more antifouling compounds in such a way that the

said compounds are released at a sufficiently high level so that the protected



WO 02/ 076928 PCT/ EPO2/ 03763 11 copper(l) oxide, triethyltin chloride,
tri-n-butyl (2-phenyl -4-chl orophenoxy)-tin, tributyltin oxide, nolybdenum
di sul f i dewoanwrévesy oxi de, polymeric butyltitanate, PCT/EP02/03763
phenyl - (bi spyri di ne) - bi smut h chl ori delo manganese

et hyl ene- bi s-di t hi ocarbamate, zinc dinethyldithiocarbamate, zinc

et hyl ene- bi s-di t hi ocarbamat e, copper(l) ethyl ene-bis-dithiocarbanate,
copper thiocyanate, copper naphthenate, tri-n- butyltin(neth)acrylate
copolyners, triphenyltin fluoride and tri-n-butyltin halides such as
Lri- n- but M jieChled! Sl 36lird fred diing I dbbigd Isdfvicd it o the CAROIRY ONS
with tin conpounds are“not preferred because of environnental problens
linked tq the ban on tin conpounds in marine paints. The action spectrum
of the alﬁﬂag he derivatives is extended further or particular effects

are achi eved by these conbinatigons of active,c : ergistic.
effects ar’e aoRBErANY, d%?fpeéag@&.- {glr ef 9% %@Rﬁ#ﬂ&si%ﬁ%ﬂartﬁﬁe%@'@g t he
al kyl am ne derivatives (g're al gi ci des, ,fsth as diuron, (gi chl goggen ;
endot hal , &ftactive aeeunti @ ene QliiMea afifRulingGoMROUNGS 4 & the SHERCE Jayeef n
acetate, netal dehyde, nethiocarb, niclosamde, thiodicarb and .

t ri met hacdhe aquatigistiughise iR seh &way dhabtheustriciure; i Rrptaciaghpgainst foulers

i odopropargyl butyl carbamate, fluorfol pet and azol es, such as

pr opi conazni & consthobredeadeeof theygaid ompaurgdsand t ebuconazol e or conventi onal
antifouling active conmpounds, such as

2- (N-di net hyl t hi ocar banoyl t hi 0) -5-nitrot hi azyl, tetrabutyl di stannoxane, 2-
tert-butyl am no-4-cycl opropyl anm no- 6- net hyl t hi o-1, 3, 5-tri azi ne,

4, 5- di chl ar aitérintivelt Wetehsirmgptdr amifouling-efgstive amount of said compounds
2,4,5,6-tetrachl oroiso-phthal odinitrile, tetranethylthiuram disul phide,

2,4,6 -trighlayarbeny bEBLeE Bhiifonrert SursurRinRRRRRAGRSe Protb&iBaR/ 03763

» or any other method in general wherein the said compounds come in contact

with the fouling organisms.

The amount of antifouling compounds and particularly of alkylamine derivative to
be used in the method of the invention will vary according to the specific
compound used, the identity of the fouling organism to be controlled, the degree
of fouling pressure of the surrounding aquatic environment, the water

temperature, the mode of contact and the like.

The alkylamine derivatives can be used as individual active compounds or else in

combination with active compounds usually employed in the antifouling sector.

These can be used in combination with heavy metals, such as Cu, or heavy metal

compounds, such as, for example, bis(trialkyltin) sulphides, tri-n-butyl laurate,



12 chl oro-4- (et hyl sul phonyl ) - pyridi ne, diiodonethyl paratryl sul phone,

t hi abendazol, tetra-phenyl-boron-pyridin salt, and the copper and sodi um
salt of 2wpyeiodiseet hi ol - 1-oxi de. The nost preferred conbiPcatEPOR0363 t ner s
are algicides. The antifouling conposiition preferably conprises the

al kyl am ne derivatives in concentrations of 0.5 to 60% by wei ght, nore
preferably between 1 to 25% by weight. The invention further relates to
conpositions conprising polynmer/plasticiser blends known to any person
skilled in the art of antifouling paints, and an effective anount of one

or more angbéﬁévgi)ggxfmwé‘@%mf S de, il 285412 khd l-ﬁquléjﬂpﬁﬁ%:ﬁﬁ%yr)?ﬁn,

deri vati ve. ererre odi ment, ’'sal nore an

conmpounds ar.e . al.kyl am ne rivatives,.J]n another preferred enbodiment, said
ot oul t n LS S CBelREE B 4Bt AR, pReRe R FreE LR R ene
derivatives, with one or re gicides. For applicatjon onto structural

Sur Faces. PRERUNPERYEGREOBISTARCCP §ee MATGERERS Ay IeORRIS ARG ATDA R ng
conponent such as a polyner resin solution. Exenplary polynmer resins

i ncl ude unggpur@mwdﬂg@g@@am%m nZifcor gHylenahis-dilhiosrrkamaie.cdcopre@l or
anhydri des, such as nal eic anhydride, fumaric acid, itaconic acid and the
like; b) sethylenesbisadithitcasbamate;dcopeer, tbiockanatephtopridrc naphthenatie, tri-n-

i sophthalic anhydride, terephthalic anhydride, tetrahydrophthalic

anhydri de, busitingimetiopbiyietei copalyrhgry, | tdipheayltipi flucaidied and ettiac-batydtin dhalidesl t he
i ke; c) glycols, such as ethylene glycol and the like; d) vinyl nononers,

such as styueines ti-mbutyltn whngideV\ehd 2ith-baEARINPIIO MRS 2HOWESEr, dambinations
chl orostyrene, bronostyrene, acrylates |ike methyl methacryl ate, ethylene
gl ycol with tin compounds are not preferred because of environmental problems linked

to the ban on tin compounds in marine paints.

The action spectrum of the alkylamine derivatives is extended further or particular
effects are achieved by these combinations of active compounds. Synergistic

effects are obtained in many cases.

Preferred combination partners for the alkylamine derivatives are algicides, such
as diuron, dichlorophen, endothal, fentin acetate or quinoclamine, molluscicides,
such as fentin acetate, metaldehyde, methiocarb, niclosamide, thiodicarb and
trimethacarb, fungicides, such as dichlofluanid, tolylfluanid, iodopropargyl
butylcarbamate, fluorfolpet and azoles, such as propiconazole, metconazole,
cyproconazole and tebuconazole or conventional antifouling active compounds,
such as 2-(N-dimethylthiocarbamoylthio)-5-nitrothiazyl, tetrabutyldistannoxane, 2-
tert-butylamino-4-cyclopropylamino-6-methylthio-1,3,5-triazine,  4,5-dichloro-2-n-
octyl-4-isothiazolin-3-one, 2,4,5,6-tetrachloroiso-phthalodinitrile,

tetramethylthiuram disulphide, 2,4,6 -trichlorophenylmaleimide, 2,3,5,6-tetra-



di methacrylate and the like. Qher suitable resins include vinyl ethers
(like vinylisobutyl ether), copper and zinc acrylates, triorganosilyl
acryl at eswotmasyeim acryl ates, vinyl ester-, vinyl acetateT/Eramas763 nyl
chl ori de-based resins, elastonmeric cenponents, vul cani zed rubbers, rosins,
met al resi nates and ur et hane-based resins. For further description of
conmponents common in antifouling paints see Ungerer in Chemlnd. 1985, 37,
730 and Wllianms in Antifouling Marine Coatings, Noyes, Park Ridge, 1973.
Exanple 1 N-fornmyl Noram C (1) The starting material Noram C (am ne of
Copr ah) i s chlond-%t(methglsutbhdeyhipyridine, diiadomethydpteralrybsiilphong; tHisbehisol,bed
as am ne of Coprah of technical grade and was used in the foll ow ng

synt hesi s tetthpheényitsarompyridin $alt; airidothe ddppel WnidosbdimNexIesT @gylidﬁ%iol-
dissolved in 3.5 m of ethylformate was kept at 60 C during 3h.

Evapor at i on-gxidé. ihesplogepeféied cshihation Sarfndrslafe %Fg%ig@é. N-fornyl  Noram C
(1:1 mxture of N-fornyldodecyl am ne and N-fornyltettadecyl am ne).

Characterisation: 1H NWVR (CDCI3, TM5, 8, J in Hz): 8.16 (11-1,s), 5.70
(112-12, m, 3.24 (2H m, 1.20to 2.00 ( 21 H m, 0.88 (3H, t, J =7);

[ 155700 ool bl s Ahyalile il >
63 14 t 0 e
mar i ne  ant Y BTRYCAS CI\K By{PopOBrPY Wekdho diie: Erefeigbi Batwasn guid 2%hby o

[ ' ints. Exanple 2
and in rrar\llvg%h}aal np

The invention further relates to compositions comprising polymer/plasticiser
blends known to any person skilled in the art of antifouling paints, and an effective
amount of one or more antifouling compounds of which at least one is an
alkylamine derivative. In a preferred embodiment, said one or more antifouling
compounds are alkylamine derivatives. In another preferred embodiment, said
antifouling compounds consist of a combination of one or more alkylamine

derivatives with one or more algicides.

For application onto structural surfaces, preferred compositions of the invention
include a film-forming component such as a polymer resin solution. Exemplary
polymer resins include unsaturated polyester resins formed from: a) unsaturated
acids or anhydrides, such as maleic anhydride, fumaric acid, itaconic acid and the
like; b) saturated acids or anhydrides, such as phthalic anhydride, isophthalic
anhydride, terephthalic anhydride, tetrahydrophthalic anhydride, tetrahalophthalic
anhydride, adipic acid, sebacic acid, and the like; c) glycols, such as ethylene

glycol and the like; d) vinyl monomers, such as styrene, vinyl toluene,



N- net hoxycar bonyl - 6- bronohexyl am ne (2) To a stirred solution of

6- am nohexanol in 50 m of water basified with 11 g of K2CO3, was added
4.03 g ofwoakhydoehl or of ormat e at room tenperature. After @aa/EPo2/giTh3 t he
resul ting aqueous solution was extractded with 3x50 ml of dichl oronet hane.
The organi ¢ phases were conbi ned, evaporated to dryness and the residue
was filtered over silica gel. This furnished 1.36 g (yield 91% of N

nmet hoxycar bonyl - 6- am nohexanol as a white solid. Then, to a solution of N
met hoxycar bonyl - 6- am nohexanol (200 ng) in dichl oronet hane (5 mM) was added

361 ng of ' h j el The r sultlng
sol ution Wg:él'ogﬁpﬁrgé]% Qﬁ’Bﬁ*gggr%%pgééd@sé%%er %Bﬁ}%g\ &ap%PéIFPSn yc(:)ql t he
solvent th si du s chr t ogr aphed on. a coI um af si
f) el ueRt | Xfﬁ%tlg,ag%qeigngnﬁ %ﬁ ;@517 me@h %Q’btg% r&ﬂ?nﬂi%‘éﬁcﬁ%ﬂo(ﬁ&?ﬁ'ﬁiw
romohexyl ami n e aracterisation
6, Jin ‘“YAS%g‘%gﬁH‘W%' B C@@p@gﬁ”égi'”csa%'at%szI-F”Ofgaf!PS“Y'??Cin?t% titaqiurg, |
186(2H n, to 1.60 (6H , EIMS. peaks at mfz 237 and 239 (M),
222, 206, ﬁeleat%sv'nﬂaest%, téwi %&tatﬂn and vyl ghloride-kased sinsnglastomericy of
this compound is reported below, in vitro and in marine paints. WO
02/ 076928 PaMPEPERYSO3AdCANIZEd IE)béﬁTﬂ erding, f oetgiresitates- dndr orathaniedpbadi ne
(3) Comercially available 11-am noundec-1-ene (1 g) is dissolved in ethyl
formate (festhsil). The reaction mxture is kept at 50C for 3 h. Then,
evaporation of the |iquid phase under vacuum furni shed al nost
quantitatively N-fornyl-11-

For further description of components common in antifouling paints see Ungerer

in Chem.Ind. 1985, 37, 730 and Williams in Antifouling Marine Coatings, Noyes,

Park Ridge, 1973.

Example 1

N-formyl Noram C (1)

The starting material Noram C (amine of Coprah) is a mixture of dodecylamine
and tetradecylamine. It is described as amine of Coprah of technical grade and
was used in the following synthesis without further purification.

A solution of Noram C (1.5 g) dissolved in 3.5 ml of ethylformate was kept at 60
°C during 3h. Evaporation of the solvent furnished 1.8 g (yield 98%) of N-formyl
Noram C (1:1 mixture of N-formyldodecylamine and N-formyltetradecylamine).

Characterisation: TH NMR (CDCl3, TMS, 8, J in Hz): 8.16 (1H,s), 5.70 (1H, m),
3.24 (2H, m), 1.20 to 2.00 (+ 21H, m), 0.88 (3H, t, J = 7); EIMS: peaks at m/z 241

(M* of C-14), 213 (M* of C-12), 198, 184, 170, 156, 142, 128, 114, 100, 58 IR
(film): 3277, 3050, 2928, 2857, 1667, 1543, 1465, 1388 cm-".



am noundec-1-ene (1.18 g). To a stirred solution of the latter (0.5 g) in
chloroform (1 m) and pyridine (0.2 m) is added dropw se a sol ution of

di br om dewiorv2/océveor of orm (2M 1.4 ml ). During addition thecrapzoabsre of
the m xture is maintained at OC. Theldsolution is kept at OC during 30 m n,
then diluted with dichloronmethane (10 ml) and washed with saturated

sol utions of sodium bicarbonate (10 m), 10% HCl (2x10 m) and 10% sodi um
bisulfite (2x10 m) successively. The organic |ayer is evaporated to
dryness under vacuum and the solid residue is chromatographed over a

silica gel moldymudtRnuspithe r'ﬂ%ﬁﬁé‘%ﬁﬁ@&lﬁg;e (a%ﬁv’h}ydoggg%%_ & 'o%,hadisngegqchPeoof

pure N-fornyl-10,11- di bronoundecyla m yl e racteril ion. 1H

NMR ( CDCL3, & 3 inbp) 8 17 (1 Hs), 5.50 (11-1, m), 4.17 (1 H ),
3.85((1 H, bfWJ’”S"tﬁ&ghg "%%a,”r%%%“ 1 H, S%, J = 18), 3 2?(2H, rr),(1.30 ”10

2.12 (16H, m; EIMS: peaks at nfz 355, 357 and 359 (M+), 276, 196; IR
(film: 3294, 3065, 2924, 1671, 1540 cm 1. An evaluation of the marine
antifouling activitfy of this conmpound is reported below, in vitro and in
mari ne pai rY$@m le 4 N-formyl-N-nethyl Noram C (4) WO 02/ 076928

PCT/ EP02/ 03763 16 N-fornyl Noram C (1 ; 506 ng) dissolved in anhydrous THE
(5 m) was Nrmrthoxycarhanyl$-hremepexylasminef(2)i Al H4 (830 ng) in anhydrous
THF. The resulting reaction mxture was refluxed for 3 h and then cool ed
to room t efeenattiresl sdlotion exfc@amindhéxahoHdn \§@smi fofrwater dhsifled withtr1oyest by
adding water (4 m). The aqueous phase was extracted with CH2CI2 (3 x 10

m). The oK3@0H wisasdded\8I03 g of methylchloroformate at room temperature. After one

night the resulting aqueous solution was extracted with 3x50 ml of
dichloromethane. The organic phases were combined, evaporated to dryness and
the residue was filtered over silica gel. This furnished 1.36 g (yield 91%) of N-
methoxycarbonyl-6-aminohexanol as a white solid. Then, to a solution of N-
methoxycarbonyl-6-aminohexanol (200 mg) in dichloromethane (5 ml) was added
361 mg of triphenylphosphine and 832 mg of tetrabromomethane.

The resulting solution was stirred at room temperature for 20h. After evaporation
of the solvent the solid residue was chromatographed on a column of silica gel
(eluent: hexane/acetone 1:1). This yielded pure N-methoxycarbonyl-6-
bromohexylamine (209 mg; yield 77%).

Characterisation: TH NMR (CDCl3, TMS, §, J in Hz): 4.66 (1H), 3.66 (3H, s), 3.40
(2H, t, J = 7), 3.17 (2H, m), 1.86 (2H, m), 1.20 to 1.60 (6H, m); EIMS: peaks at
m/z 237 and 239 (M%), 222, 206, 162, 158, 88.

An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.



conbined, filtered and evaporated to dryness under reduced pressure. This
furni shed a crude sanple of N-nmethyl Noram C (440 ng ; yield: 93%, 399 ng
of  whi chwear/désssol ved in ethylformate (10 m ). The sol utricareroas3wef | uxed
for 70h and then evaporated to drynetss under vacuum The resulting solid
resi due was chromat ographed over a silica gel colum (eluent:

hexane/ acetone 9:1). This furnished 404 ng of pure N-fornyl-N nethyl Noram
C. Characterisation: 1H NWR (CDCI 3, TMS, 6, J in Hz): 8.03 (1 H s), 3.21
(0.6H, t, J = 7), 3.31 (1.4H t, J =7), 2.92 (0.6H, s), 2.85 (1.4H, s),
1.91 (0. 6HEx#mple.$4 (1.4H m, 1.26 ( 20H m, 0.88 (3H t, J =7); EIM:
peaks at mz 256 (M+ + H of CG14), 228 (Mt + Hof C 12), 226, 212, 210,

200, 198, Nifornlyitho i-wiilblgcﬂﬁouiliaécyl]aml ](t@? 86, 73 (100) ; IR (film
2937, 2853, 1681, 1483 cm1. . An evaPua on of the marine antifouling

ot YL ORBAPAUAIANS rSAREkioebSL Nk b il iﬂzf[ﬁ%é i
The T bacti SHOTYLONE Gabuge iPrBesds Repl %Qnﬁa??a?m'%gh?ef Eporpion afitbe

addi ti on o et.hanol (2 the solution was kept at room WD 02/ 076928
PCT/ EP02/0 § P?‘? n‘ﬂfg‘%{t urasuugy  Byaishedo a+mst aAdantiativelyagbferad- o

dryness under reduced pressure. The resulting solid was dissolved in
CH2Cl 2 (10aminourtect rener(dahd @) Tshastired sesdionfdbe daties (9.5v0) n clilbrafedn HCI
and with diluted NHAOH. Then, the organic phase was evaporated to dryness
under redutednbrard upyridimel (10}-& ml) is added dropwise a solution of dibromide in
chloroform (2M, 1.4 ml). During addition the temperature of the mixture is
maintained at 0°C. The solution is kept at 0°C during 30 min, then diluted with
dichloromethane (10 ml) and washed with saturated solutions of sodium
bicarbonate (10 ml), 10% HCI (2x10 ml) and 10% sodium bisulfite (2x10 mi)
successively. The organic layer is evaporated to dryness under vacuum and the
solid residue is chromatographed over a silica gel column (eluent:
hexane/acetone 1:1). This furnished 639 mg of pure N-formyl-10,11-

dibromoundecylamine (yield 70%).

Characterisation: 'TH NMR (CDCl,, TMS, 8§, J in Hz): 8.17 (1H,s), 5.50 (1H, m),
4.17 (1H, m), 3.85 (1H, dd, J = 4 and 10), 3.63 (1H, t, J = 10), 3.25 (2H, m), 1.30
to 2.12 (16H, m); EIMS: peaks at m/z 355, 357 and 359 (M¥), 276, 196; IR (film):

3294, 3065, 2924, 1671, 1540 cm-1.
An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.

Example 4

N-formyl-N-methyl Noram C (4)



resulting residue was chromat ographed over a colum of silica gel (eluent:
hexane/ acetone 5:5). This furnished 1.356 g of pure N-acetyl Noram C as a
white sowod2(ydses d 94% . Characterisation: 1H NVR ( CDCl 3 PCTMP02/83763 i n
Hz): 5.7 (1H, bs), 3.1 (2H, nm, 1.94163H, s), 1.47 (2H, m, 1.24 ( 20H,
m, 0.83 (3H, t, J =7); EIMS: peaks at mz 255 (M+ of C14) and 227 (Mt
of G12), 212, 199, 184, 170, 156, 142, 128, 114, 100, 86, 73 (100); IR
(film: 3284, 3094, 2919, 2850, 1642, 1567 cm 1. An evaluation of the
marine antifouling activity of this conpound is reported below, in vitro

and in nariNRrRA) N&anﬁea(ml 808 rﬁgg\lais%m\@dprnogh 8%?01*»4\: B! WS eRidel®) A

solution of ethyl acrylate I n nmet hanol dropvm se
Feaction  SoRlre fag 3%@#0218 o tL'ﬂ%‘)&Sfdﬁ fﬁ@or ala?w&ﬁ% 1o DErEsuieg:

d f . th ol resi due_pver a
o o SFTHER muf0 AR, ERT AR b R o
o5 (S BB A o 0 bl By R oAl il 'Y
7), 1.46 2H 20H, m (3H, WO 02/ 076928 PCT/ EP02/ 03763 18
t, J =7); aEP‘R@JS Béaﬁ% WS %tﬁa%@b“ﬂ%lﬂt% @491%@0 2he Prganie pbasey wezss6,

242, 228, 226, 214, 212, 198, 116 (100), IR (film 2957, 2858, 1746,
1471 cm 1 compinesl, dfiltesed oandrevaporatedi medaymesfsoundag raducedtgreesunehuﬁns

conpound is reported below, in vitro and in marine paints.
furnished a crude sample of N-methyl Noram C (440 mg ; yield: 93%), 399 mg of

which was dissolved in ethylformate (10 ml). The solution was refluxed for 70h
and then evaporated to dryness under vacuum. The resulting solid residue was
chromatographed over a silica gel column (eluent: hexane/acetone 9:1). This
furnished 404 mg of pure N-formyl-N-methyl Noram C.

Characterisation: 'H NMR (CDCl3, TMS, 8, J in Hz): 8.03 (1H, s), 3.21 (0.6H, t, J =
7),3.31 (1.4H,t, J = 7), 2.92 (0.6H, s), 2.85 (1.4H, s), 1.91 (0.6H, m), 1.54 (1.4H,
m), 1.26 (+ 20H, m), 0.88 (3H, t, J = 7); EIMS: peaks at m/z 256 (M* + H of C-14),
228 (M" + H of C-12), 226, 212, 210, 200, 198, 184, 170, 156, 142, 128, 114, 100,
86, 73 (100) ; IR (film) 2937, 2853, 1681, 1488 cm™.

An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.

Example 5

N-acetyl Noram C (5)

Acetic anhydride (1 ml) was added slowly at room temperature to a solution of
Noram C in pyridine (1 ml). The reaction mixture was stirred at room temperature

for 30 min. After addition of ethanol (2 ml) the solution was kept at room



Exanple 7 N-fornyl-11-brono-undecyl -1-amne (7) Di-tert-butyldicarbonate
(2.8 g) was added at roomtenperature to a solution of commercially

avai | abl ewb-;amievesindec-10-ene (2 g) in dry THE (40 nL). TheT/EPob/od7cdn was
stirred at roomtenperature for 15 h.17Then the sol vent was evaporated and
the solid residue submtted to bulb-to-bulb distillation to furnish N
tert - but oxycar bonyl - 1-am noundec-10-ene (2.96 g, yield: 93%. To the latter
(500 ng) was added 278 nL of borane-di nmethyl sul fide conplex (10 M in THE
at - 15C under an atnosphere of dry nitrogen. The reaction m xture was

al | oned t otermpaciturelfiie. agdine30 nih, anbethexcesshovhtedotcadeyrieddPlifteMRduced
destroyed by addition of a few drops of water, 1 nL of NaOH (20% and 1 ni

of H202 (3§%ssuﬁét‘Fhe%@ultuh@%eh@ltw"a@%s&cﬂm"@@’rqﬁlgté'T'Wi ﬁSéHd 'tﬁ@ dr ngé‘ﬁ%t?' on

m xture was poured onto of water and extracte

CH2Cl 2. Th v, r e
ol 1d 1 esi Ba uari B ARCEUEL, wif TLRECHENSng PRECALER MO “ﬁi%' e
furni shed r 1-0 25 i el 6699 .
Tr1 phonyl pRILST s 4RR RORKated A ARNEEF CBNEE tycsd? Brgibupd dhd tne
successi vel dded t.g a stirred sq lution of N terfi-buto arbon

- ani nounde{:%sﬁ"?tf‘gl reﬂﬁ“&‘sﬂésnﬁ'ﬂf ?\gd(quﬁ_)a w ‘?f(ﬁﬁ'&? gl 6%'Pe”t'

t enper at ur t he saol ve orat ed_and the residue chromat ographed WO
02/ 076028 PR @6%‘99?%5%%%‘ 'S§P1ﬂ|1c%5%e|0 esrefhacelyLbigram Sqasipyhite

| eading to N-tert-butoxycarbonyl-11- bronmoundecyl-1-am ne (300 ng, yield:
829 . Thensolid{yigld&4daketic acid (1 m-) was added to a solution of this

amne (222 ng) in CH2Cl2 (5 n.). After 1 h at roomtenperature, the
reaction nChtaracEemﬁmpodHeNMth(GDma,aWSQl& Jsivl Hiz):08.70{1H, bs), 3.1 (2H, m),

1.94 (3H, s), 1.47 (2H, m), 1.24 (+ 20H, m), 0.83 (3H, t, J = 7); EIMS: peaks at
m/z 255 (M" of C-14) and 227 (M* of C-12), 212, 199, 184, 170, 156, 142, 128,
114, 100, 86, 73 (100); IR (film): 3284, 3094, 2919, 2850, 1642, 1567 cm™".

An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.

Example 6

3-Noram C propionic acid methyl ester (6)

A solution of ethyl acrylate (473 mg) in methanol (5 ml) was added dropwise at
room temperature, to a solution of Noram C in methanol (10 ml). The reaction
mixture was stirred for 17 h. Evaporation of the solvent under reduced pressure,
followed by a chromatography of the solid residue over a column of silica gel
(eluent hexane/acetone 5: 5) furnished compound 6 (888 mg) in a 65% vyield.
Characterisation: '"H NMR (CDCl3, TMS, 8, J in Hz): 3.68 (3H, s), 2.88 (2H, t, J =

7),2.60 (2H,t,J =7),2.52 (2H, t, J = 7), 1.46 (2H, m), 1.26 (+ 20H, m), 0.88 (3H,



KOH (1 M 10 nL). The organic |ayer was evaporated to dryness and the
residue dissolved in ethyl formate (10 nlL). After one night at room

t enper at we,020h®28 sol vent was evaporated and the solid re®cdmErot/HzEsh
chromat ographed on a Silica gel colurn (eluent: acetone-hexane) |eading to
125 mg of N-fornyl-11- bronpbundecyl-1-amne (yield: 71% . Characterisation:
El M5: peaks at mz 279 and 277 (2, M), 198 (88), 170 (23), 114 (28), 100
(53), 72 (45), 59 (100); 1H Nl\/R(CDClS, TV5, S, J in Hz): 8.17 (1H, s),
5.44 (1H, bs), 3.41 (2H t, =7), 3.30 (2H, g, J =7), 1.85 (2H, quint, J
= 7), 1.5¢ (4H),mIMS: a@al&lé’ﬁn/nggg\m fatuaY iR 21 (ke orasiing sag i 3pul i ng

act|V|ty of this conpound is reporte below, 'in vitro and iIn ri ne

pai nts. QB' 826, 2%#@!%“[5811 Ly “gﬁqul& fﬁ?g§§§.i)2 zf 73 '927?h |

comer ci aI avai am noun ene

formate (3A?185%m {helatnlasrﬂ'l% %%f 1€Ctl\}r:qva<§) or}gg%ug Ss Srcép\é

yielded 1 am noun
Characterlg ks at IZﬂZ 197 (M+), 168, 156, 154, 152, 140,

@I on; ﬁ]%%
126, 114, (‘5""?594”01‘?'—!‘% eEPRPSIMENE 8, Jin Hz): 8.15 (1 H, s), 5.81 (1
H m), 5.65 (1 H bs), 4.98 (1 H dd, J = 17/1), 4.93 (1L H, dd, J = 10/ 1),
3.30 (2H, g, J = 7), 2.03 WD 02/ 076928 PCT/ EP02/ 03763 20 (2H, q, J = 7),
1.50 (2H, , 1.29 (12H, m; IR (film: 3285, 3072, 2926, 2850, 1660 cm'
An eval uat E¥amiletlhe marine antifouling activity of this compound is
reported below, in vitro and in marine paints.
N-formyl-11-bromo-undecyl-1-amine (7)
Di-tert-butyldicarbonate (2.8 g) was added at room temperature to a solution of
commercially available 1-aminoundec-10-ene (2 g) in dry THF (40 mL). The
solution was stirred at room temperature for 15 h. Then the solvent was
evaporated and the solid residue submitted to bulb-to-bulb distillation to furnish N-
tert-butoxycarbonyl-1-aminoundec-10-ene (2.96 g, yield: 93%). To the latter (500
mg) was added 278 mL of borane-dimethylsulfide complex (10 M) in THF at -
15°C under an atmosphere of dry nitrogen. The reaction mixture was allowed to
reach +10°C. After 2 h, the excess of borane complex was destroyed by addition
of a few drops of water, 1 mL of NaOH (20%) and 1 mL of H,O, (33%). After one
hour at room temperature, the resulting reaction mixture was poured onto 30 mL
of water and extracted with 2 x 30 mL of CH,Cl,. The organic phases were
combined and evaporated to dryness. The solid residue was flash
chromatographed on a Silica gel column. This furnished N-tert-butoxycarbonyl-1-
aminoundecan-11-ol (325 mg, yield: 66%). Triphenylphosphine (273 mg) and
carbon tetrabromide (667 mg) were successively added to a stirred solution of N-

tert-butoxycarbonyl-1-aminoundecan-11-ol (300 mg) in CH.Cl, (5 mL). After 3 h at

room temperature, the solvent was evaporated and the residue chromatographed



Exanple 9 N-fornyl-1-am noundecane (9) N-fornyl-1-am noundec-10-ene (467
ng) was dissolved in ethanol (2 m). Pd/C (46 ng) was added and the

m xt ure swimtote@ds t o hydrogenati on at atnospheric pressureTdiro2/oggeiO h.
The reaction mxture was filtered through a short colum of <celite and the
sol vent evaporated under vacuo. This yielded N-fornyl-1- am noundecane (468
ng, yield: 100% as a white solid. Characterisation: EIMS. peaks at mz 199
(M, 170, 156, 142, 128, 114, 100, 72, 59; 1HNWR (CDCI3, TM5, S, J in
Hz): 8.17 (1 H s), 5.55 (1 H, bs), 3.26 (2H, q, J = 7), 1.50 (2H, m,

1.27 (12H 4414 éqh?ﬁagie?"bolﬁmn*] eluént: ¢Rszzz|I€3d|n§2%7 NW—butcg@égrbon%ﬁW

1645 cm 1. An eva | on of emarlne antifouling activity of th

conmpound Igromgog@rdgeg BRIR. (30D, ! hRidndabd), THe hnqnm%rgseet@s%mo' Fsmll? to

34 Exanpl es are out Si e invention ¢laimed I'n the presen

P ) Vi R SR 4 R
1653 Br room temperature, the reaction mixture was poured onto an aqueous solution of
KOH (1 M, 10 mL). The organic layer was evaporated to dryness and the residue
dissolved in ethyl formate (10 mL). After one night at room temperature, the
solvent was evaporated and the solid residue flash chromatographed on a Silica
gel column (eluent: acetone-hexane) leading to 125 mg of N-formyl-11-
bromoundecyl-1-amine (yield: 71%).

Characterisation: EIMS: peaks at m/z 279 and 277 (2, M*), 198 (88), 170 (23),
114 (28), 100 (53), 72 (45), 59 (100); "H NMR (CDCl3, TMS, 8, J in Hz): 8.17 (1H,
s), 5.44 (1H, bs), 3.41 (2H, t, J =7), 3.30 (2H, q, J = 7), 1.85 (2H, quint, J = 7),
1.50 (4H, m), 1.29 (12H, m).

An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.

Example 8

N-formyl-1-aminoundec-10-ene (8)

A solution of commercially available 1-aminoundec-10-ene (1 g) dissolved in ethyl
formate (3.5 mL) was kept at 50° during 3 h. Evaporation of the solvent yielded
1.18 g of N-formyl-1-aminoundec-10-ene (yield: 99%).

Characterisation: EIMS: peaks at m/z 197 (M"), 168, 156, 154, 152, 140, 126,
114, 100, 58; 'H NMR (CDCls, TMS, 8, J in Hz): 8.15 (1H, s), 5.81 (1H, m), 5.65

(1H, bs), 4.98 (1H, dd, J = 17/1), 4.93 (1H, dd, J = 10/1), 3.30 (2H, q, J = 7), 2.03



12 0 (MrH)+ at 208/210 3280 H NyH C 13 0 (M+H)+ at 164/166 H NyH | 14

0 Mrat217 H NYO HO 15 (*) O (MtH)+ at 256 H HO 16 (*) O (MeH)+ at 176

H AO yO-IwDm2(07§920 M at 217 H N-O- Br 18 = 2 0 M- at 23PCaA®02bb7Bs NyO
20

(2H, q, J = 7), 1.50 (2H, m), 1.29 (12H, m); IR (film): 3285, 3072, 2926, 2850,
1660 cm™.
An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.

Example 9

N-formyl-1-aminoundecane (9)

N-formyl-1-aminoundec-10-ene (467 mg) was dissolved in ethanol (2 ml). Pd/C
(46 mg) was added and the mixture submitted to hydrogenation at atmospheric
pressure during 10 h. The reaction mixture was filtered through a short column of
celite and the solvent evaporated under vacuo. This yielded N-formyl-1-
aminoundecane (468 mg, yield: 100%) as a white solid.

Characterisation: EIMS: peaks at m/z 199 (M), 170, 156, 142, 128, 114, 100, 72,
59; '"H NMR (CDCl3, TMS, 8, J in Hz): 8.17 (1H, s), 5.55 (1H, bs), 3.26 (2H, q, J =
7), 1.50 (2H, m), 1.27 (12H, m), 0.88 (3H, t, J = 7); IR (film): 3277, 3071, 2919,
2850, 1645 cm’™.

An evaluation of the marine antifouling activity of this compound is reported

below, in vitro and in marine paints.

Examples 10 to 34

Examples marked (*) are outside the invention claimed in the present application.



19 0 M+ at 279/281 H AO NyH 20 (*) 0 (M+H)+ at 188 WD 02/ 076928
PCT/ EP02/ 03763 22 OHF NyH 21(') FO M- at 241 H | Br Yo'~~ 22 0 Mr
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and 11 292 1153 H
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conpounds. Settlenment Assay Tests are carried out in four replicates in
sterile polystyrene nulti well plates. Between 25 and 40 cyprid |arvae are
i nj ect ed wo o2loes9ds shes containing either 2m  of test sol wcir@mpot/exes bel ow),
solvent control or a positive control23dichloro-n-octyl- isothiazolinone).
Di shes are incubated for 24h at a tenperature of 27C 2. After incubation
the cyprids are screened for signs of toxicity. The test is term nated by
addition of a drop of 20% f or mal dehyde and the nunbers of settled and
non-settled |arvae are counted. Settlenent is evaluated as follows: 1) non
settl ed:[ not affached TTeeHsmnnnlng cyprids, 2) settled cypridg: attachkd,

but not netannrp\ggg@h Lds barnacl es: attached juvenile B acles.
es 2 and areﬁMUﬁ jﬁy\é// Z in
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the test solution. As an internal standard (positive control) a
concentration range of O to 5 ppmdichloro-n-octylisothiazolinone is

i ncl uded wo cemcdy2g est. Test Results Conpound EC50 for set teicarsmoz/o3d7ahi biti on
in ppm 1 0.56 2 6.20 3 0.50 41.83% 51.70 6 1.30 7 1.60 8 0.60 9
1.00 25 0.60 reference* 0.37 *= 4,5-dichloro-n-octylisothiazolinone

Eval uation of test conpounds in paints Conpounds with fornmula (1) and (11)
have proven their efficacy in a nunber of paint formulations. The
conpounds do not require a special treatnment and can be wused in al

t echnol ogi BgalliBfibn YFrMEARERHtfoURAY AdtivitieoTesf ehipsuide! d. The rosin-

based abl ative antifouling-technology will be used here as an exanple to

dem)ngt r atehe rate efseftirmert efdaharateryoreared cyprid taswae Ofnbor Rasnagle Balauis d
not e consi d L . [ ' | :
O en ¢ RATOAREES yBR Bl ihal | B9 Kb e ool o PLaRdesRmAAdTRave

bi nder sy sdomnpousis. wel | .
Settlement Assay

Tests are carried out in four replicates in sterile polystyrene multi well plates.
Between 25 and 40 cyprid larvae are injected in the dishes containing either 2m|
of test solution (see below), solvent control or a positive control (dichloro-n-octyl-

isothiazolinone).

Dishes are incubated for 24h at a temperature of 27°C + 2. After incubation the
cyprids are screened for signs of toxicity. The test is terminated by addition of a
drop of 20% formaldehyde and the numbers of settled and non-settled larvae are

counted.

Settlement is evaluated as follows: 1) non settled: not attached free-swimming
cyprids, 2) settled cyprids: attached, but not metamorphosed cyprids, 3)
barnacles: attached juvenile barnacles.

Categories 2 and 3 are considered to be settled. Percentage settlement in test
solution is compared with controls. Estimates of the median effect concentration
(EC50) after 50 h are calculated using the Spearman-Karber method.

All seawater used is of natural origin and filtered unto 0.2 um. Stock solutions of
test compounds are prepared by dissolving an amount of test substance in a
suitable solvent and subsequent addition of seawater.

The stock solutions are used to prepare several dilution serial in seawater.
Controls are made of seawater, or, if appropriate, in a mixture of seawater and

solvent.



The prepared paints have been evaluated on can stability, adhesion and film
defects. The antifouling performance has been tested by application of the
pai nt s Wow0220768228 PCT/ EP02/ 03763 26 on raft panels. At PCiIrEPD2/03763 St eel
panel s had been protected with a stanthard anticorrosive system for marine
environments (300 pmin dft). The to be tested antifouling paint had been
applied in 2 layers with a total dry filmthickness between 200 and 300
pm Finally the panels were subjected to a static inmersion test on rafts
at sea harbors in Holland. The paints were inspected for the presence of
fouling (% of area covered with fouling organi snms) and of filmdefects

every two _nont The tested paint fornul.ations,are resented in.Table 1.
V0 03/ 076938 BOYERIEGsEHEROn 37 e PRl i3iest 48 Ui iR SAhesatlian o
formul ati qRe téﬁ%&ﬁut.&@a«é QESnteli»ﬁa| sftgﬁdérae(pogwaé Wintr@f) #coneanteatis dﬁ@e( al |
in w¥g. Conposition of formul ation code:  Structure code + Model

coati ng cdﬂ@.tolﬁlgpmléhbf% actyfisothigzalinope-is icludad inachvest.ay B/ c 6/7 A/ B
2/3 45 8/9 11 Neoc IB725 55555555 Rosin 10 10 10 10 10 10 10 10
Plasticizer*** 2 2 2 2 2 2 2 2 Cu20 35 00 35 355000 Universal 00 4/8
0 00O OTestRasidtsNew 0 1/2/4 0 0 000 O

Compound EC50 for settlement inhibition in ppm
0.56
6.20
0.50
1.80
1.70
1.30
1.60
0.60
1.00
25 0.60

reference* 0.37

O 0O N O O & W N -

*= 4 5-dichloro-n-octylisothiazolinone

Evaluation of test compounds in paints

Compounds with formula (1) and (Il) have proven their efficacy in a number of
paint formulations. The compounds do not require a special treatment and can be
used in all technologies that are commonly used in the antifouling field. The rosin-
based ablative antifouling-technology will be used here as an example to
demonstrate the use and performance of the claimed compounds, but should not
be considered as a limitation to its use. The claimed compounds have proven
their performance in other antifouling technologies (antifouling binder system) as

well.

The prepared paints have been evaluated on can stability, adhesion and film
defects. The antifouling performance has been tested by application of the paints



bar nacl ecide A/B/C Seanine**/ 0 3/3 0 3/3 00 3/3 0 1Ir arol New Al gicide
1/2/3 0000000 Ironoxide 55555355 Talc 520 20/155 8 3 20
20 Zinc wpide7@®245 15 5 5 3 20 20 Antisagging/ 1.5 1 1 PCI/EPOHO6H 1 1
thi x agent xylene* to 100 % 30.5-27.52638 - 35 38 - 39 28.5 28.5 22.5 34 37
*Only indicative. Used amount will strongly depend on the biocide used.
Paint viscosity should be in the range of 12 - 16 dPas. Al ways including
0.5 % of ethanol for activation of bentone agent. ** Seanine (trade mark)
is delivered as a 30 % solution in xylene. The value in the table is for
100 % act ionerafhgramdienAt fifdtethey bteed pEfneldhdraBe breneprodected owithves standaridder ed

dded sol, t.. *** Plastici t ands f ticl , €. 0, . .Sant i
561" ( pht hanibape SYslfE 397 BirkBes pitEmeSh J30B3m b B el SR
SOURCE Oza'n%%ﬁt hadNBBEn BapBleR in MEQYRYS. viafie% tateNDBA. fillROBidkness

| NDONESI AN GU WV (De Monchi, NL)  SANTI Cl ZER 261: MONSANTO CUPROUS
OXI DE: PAbqiwesmBR0 and300\empbinatigdhe paRels ware siiesed te/aRRBeXMMSIRINNE:

ROHM AND i8@Son rafts at sea harbors in Holland. The paints were inspected for the
presence of fouling (% of area covered with fouling organisms) and of film defects

every two months. The tested paint formulations are represented in Table 1.



| RGAROL 1051: Cl BA GEI GY | RON OXI DE: BAYFERROX 130 BM BAYER TALC: FI NNTALC
ML5, SUOVEN TAKKI OY: M CRO-TALC A T.1, NORWEG AN TALC ZI NC OXI DE: EP/ M

DI RECTOR VibERI0@AbE PROCESS, UNI ON M NI ERE/ ZI NKW T NL, PURPCY/EPOD6763

ANTI - SAGA NG BENTONE 38, RHEOX XYLENE: NORMAL GRADE ETHANOL: DENATURATED
WTH 5 % METHANOL, 4 % WATER  ALTERNATI VE OPTI ONS (NO SUBSTI TUTES) FOR RAW
MATERI ALS: | NERT RESI N/ ROSIN RATIO 11/4 OR 7.5/7.5. ALTERNATI VE

PLASTI Cl ZER/ | NERT BI NDER. TCP/ LAROFLEX. TCP: TRI CRESYLPHOSPHATE,

DI SFLAVMOLL TKP, BAYER LAROFLEX MP 35: BASF BENTONI TE: SD2, RHEOX

Furt her exXplbinat iTingrdeoablative dntifdulinybitemutadimnisn@sodd! ¢oatimgs, WE) 1% BEC)

are for the evaluatjon of .the algjcid roperties of the clained )
st ruct ur e€Valuatigpeel aem es Lé%é’ﬁol@[t ﬁ\?@Pp%étloéhP?(%‘ﬁe npgat@g §9%%pr ous
oxi de. GoafnRAirkYUdHE MRfet c8afisg cdde WO 02/ 076928 PCT/ EP02/ 03763 29 nodel

coating MC-2 and MC-3 [35 % cuprous oxide + 3 % Seanine (MC-2) or 35 %
cuprous oxide + 3 %lIrgarol (M>-3)]. Base level references are "cuprous

oxi de onlpp—forrtattofns—tetprogs—oxtde—onty— (359t Mc—4)—armg—56
Ingredient MC-1 MC- |[MC-10 | MC- | MC- | MC- | MC- | MC-
A/B/C 6/7 A/B 213 |4 5 8/9 11
Neocryl B725 5 5 5 5 5 5 5 5
Rosin 10 10 10 10 10 10 10 10
Plasticizer*** 2 2 2 2 2 2 2 2
Cu20 35 0 0 35 35 50 0 0
Universal 0 0 4/8 0 0 0 0 0
biocide
New 0 1/2/4 |0 0 0 0 0 0
barnaclecide A/B/C
Seanine™*/ 0 3/3 0 3/3 |0 0 3/3 |0
Irgarol
New Algicide 1/2/3 0 0 0 0 0 0 0
Iron oxide 5 5 5 5 5 3 5 5
Talc 5 20 20/15 5 8 3 20 20
Zinc oxide 5 15 15 5 5 3 20 20
Antisagging/ 1.5 1 1 15 |15 [15 |1 1
thix agent
xylene* to 100 % 305-275 |[38-35]38-39 285 [285 [225 |34 37

« *Only indicative. Used amount will strongly depend on the biocide used. Paint
viscosity should be in the range of 12 - 16 dPas. Always including 0.5 % of

ethanol for activation of bentone agent.

« ** Seanine (trade mark) is delivered as a 30 % solution in xylene. The value in
the table is for 100 % active ingredient. The xylene of the Seanine solution was

considered as added solvent.

« *** Plasticizer stands for plasticizer, e.g.. Santicizer 261 (phthalate-type).



%Il evel (ME5)]. 2. Mbdel coatings of type 6 and 7 are for the eval uation
of the activity of the clainmed structures against "hard fouling"” in

conbi nat iwo oziotdéy2¢ wo di fferent types of al gicides: clai mpdTstPo2ci763 €
(1/2/4 % MC-6-A/B/C) + 3 %Seanine 28 clained structure (1/2/4 %
MC-7-AIB/IC) + 3 %lrgarol). Base |level references are "algicide only"
formulations with 3 % Seanine (MC-8) or 3 % Irgarol (MZ9). 3. Model
coatings of type 10 (MZ-10A/B) evaluate the total spectrum of biocidal
activity by using the clainmed structure as only biocide at 2 levels (4 and
8 W) . CoBPECIFICATION AND:SOUREEDE INGREDBIENTS: de only" fornul ations

[ cuprous oxide 35 % (MC-4) and 50 % (MC-5)]. As blank serves nodel coating
11 (MC-1 1) containing no biocide at all. The clainmed structures were

tested at mgp@gﬁ\jDEIRevel s,\;gfocql{%@% welpcand without an al gicide as
co-biocide. The follow ng fornmulations were used for conparison:

fornul ati RBSIMI t h cupr ousNBRINEHAN COIMROSN MW Leadenghiclir ous oxi de and
comer ci al and two formul ations that only contai ned
t he co- bi O%ﬁr\@’gcgﬁgﬁéfl nal@%wb mrercial tributyltin-releasing self

pol i shi ng AR OXIDE: PAIPAINT GRABE, RED, NORBOE D PSCHR N tIfuRIYFINERIE/NNDRBOX | ng
250 m of paint at 40C for 3 nonths and measuri ng the fineness and the

vi scosi t y.SEAMNE changes RQIMM MNP HAABr age were not observed for any of the
descri bed ons. and filmdefects were checked on raft
panel s at lé@éﬁvg?ﬁ#mt er vW@E@n the fouling season. The adhesion was in
all cases |jRoREE®Dl e to @Q&HEm@xmmgm,lgnYE@ef ects were observed. WO
02/ 076928 PCT/ EP02/ 03763 _ 30
TALC: FINNTALC M15, SUOMEN TAKKI OY; MICRO-TALC A.T.1, NORWEGIAN
TALC
ZINC OXIDE: EP/M, DIRECT OR AMERICAN PROCESS, UNION MINIERE/ZINKWIT
NL, PURITY >99%.
ANTI-SAGGING: BENTONE 38, RHEOX
XYLENE: NORMAL GRADE
ETHANOL: DENATURATED WITH 5 % METHANOL, 4 % WATER.

ALTERNATIVE OPTIONS ( NO SUBSTITUTES) FOR RAW MATERIALS:

o INERT RESIN/ROSIN RATIO: 11/4 OR 7.5/7.5.

e ALTERNATIVE PLASTICIZER/INERT BINDER: ~ TCP/LAROFLEX.

e TCP: TRICRESYLPHOSPHATE, DISFLAMOLL
TKP, BAYER

o LAROFLEXMP 35: BASF

o BENTONITE: SD2, RHEOX

Further explanations to Table 1:

1. Model coatings of type 1 (MC-1A/B/C) are for the evaluation of the algicidal
properties of the claimed structures at three different representative
weight-% next to 35 % cuprous oxide. Good performing references are



The antifouling performance after 1l-year imersion on a raft test site in a
seawater harbor in Holland is presented in table 2. They denonstrate that
the cl aiwed2stegt ures offer a protection agai nst foul i nggriEpp2/esesel | as
cuprous oxide. An even better proteciy on can be obtained by conbi ning
claimed structures with co-biocides |ike the algicides that are commonly
used for antifoulings. Table 2: Antifouling performance with respect to
slinme, algae and hard fouling after one year inmersion (Dutch harbor, sea
water). Classifications: good (G, satisfactory (S), failure (F)
PERFORMANCE  SL Irved é\LsaAEnARD-Z-antl M3 [Bod% quprodddxigees b Sestnine §4€na2) Not

present Sati sfact S) Sonme lig shi % pf,area covered < 3% of
total area cové?re:s(;‘g X/ﬁéa"')rﬁ’lr?/useffé'geePﬁec[“B é@%@iﬁ%@ﬁ&asﬁ ?eé/gfggfrerences a/re
Unsati sfactory “ciprodéaade oﬁlngrﬁmlai&& [Rupfousreede omiT (86 % (MCKptnasga
covered WD 02/076928 PCT/EP02/03763 31 Palnt exanple 15t Active 2nd Active
I ngr edi ent Modetk el {iMGratce (1 r imersed ingredient coating Sline Al gae
Hard Overall fouling 1, 12, 23, 34, 35%u20 1 %of 1A SS GS 45, 56, 67,
78, 1, 2, 3, 4, 5, 6, 7, 8 9 89, 100 2, 13, 24, 35, 35%u20 2% of 1B S G G
S 46, 57,2.68, Medelicoatings of4yp&6 @d 7,are, foptrepevaloatian of she agyitysef the

35%u20 3 % of cha]irCne% &r&tgres against “hard fouling” in combination with two different
types of algicides: claimed structure (1/2/4 %; MC-6-A/B/C) + 3 % Seanine
or claimed structure (1/2/4 %; MC-7-A/B/C) + 3 % lIrgarol). Base level
references are “algicide only” formulations with 3 % Seanine (MC-8) or 3 %
Irgarol (MC-9).

3. Model coatings of type 10 (MC-10A/B) evaluate the total spectrum of
biocidal activity by using the claimed structure as only biocide at 2 levels (4
and 8 w%). Good performing references are “cuprous oxide only”
formulations [cuprous oxide 35 % (MC-4) and 50 % (MC-5)]. As blank
serves model coating 11 (MC-11) containing no biocide at all.

The claimed structures were tested at several levels of dosage with and without
an algicide as co-biocide. The following formulations were used for comparison:
formulations with cuprous oxide, formulations with cuprous oxide and commercial
co-biocides, a blank and two formulations that only contained the co-biocide and

finally a commercial tributyltin-releasing self polishing system.

The paints were evaluated for can stability by storing 250 ml of paint at 40°C for 3
months and measuring the fineness and the viscosity. Large changes during
storage were not observed for any of the described formulations.

Adhesion and film defects were checked on raft panels at regular intervals during
the fouling season. The adhesion was in all cases acceptable to good and no film
defects were observed.



47, 58, 69, 80, 1, 2, 3, 4, 5, 6, 7, 8, 9 91, 102 4, 15, 26, 37, 1 %of 3 %
Seanine 6A S GF F 48, 59, 70, 81, 1, 2, 3, 4, 5 6, 7, 8,9 92,103 5, 16,
27, 38, 2wthafn7@d286 Seanine 6B S G S S 49, 60, 71, 82, 1, 2C3/EPoy0HsY, 8,9
93,104 6, 17, 28, 39, 4 %of 3 %SeaWine 6C GG GG 50, 61, 72, 83, 1, 2,
3, 4, 5 6, 7, 89 94,105 7, 18,29, 40, 1 %of 3 %lrgarol 7TAS GF F
51,62, 73, 84, 1, 2, 3, 4, 5 6, 7, 8 9 95,106 8, 19, 30, 41, 2 %of 3 %
Irgarol 7B S GS S 52, 63, 74, 85, 1,2,3,4,5,6,7,8,9 96,107 9, 20, 31,
42, 4 %of 3 %lrgarol 7CS GS S 53, 64, 75 86, 1, 2, 3, 4, 5 6, 7, 8,
9 97,108 The aptifouling perfounapest afterokypat inrersion opsa raft test site m a3, 4,
i g ;Z, %eagza?% r]rgr%Oé]ir]rd-I&%nd?’% pr%%en?éd%rpiaﬁle JEQBI'f%ysdgk'rf%nsﬁ"éte ‘ﬁ’@at t?lg 88,
claimed structures offer a protection against fouling just as well as cuprous oxide.

An even better protection can be obtained by combining claimed structures with
co-biocides like the algicides that are commonly used for antifoulings.

Table 2: Antifouling performance with respect to slime, algae and hard fouling
after one year immersion (Dutch harbor, sea water). Classifications: good (G),
satisfactory (S), failure (F)

PERFORMANCE | SLIME ALGAE HARD FOULING

Good (G) Not present Not present Not present

Satisfactory (S) Some light slime | <20 % of area covered < 3% of total area covered
mainly edge effects. mainly edge effects.

Unsatisfactory (F) | Overall covered > 20 % of area covered >3 % of area covered




99,110 Conmp. Ex 1 35%u20 3% Seanine MC-2 GG G G Conp. Ex 2 35%u20 3%
Irgarol M3 S GGG Conp. Ex 3 35%u20 - M4 S S GS Conp. Ex 4 50%u20
- MC-5 S wo@28769¢0np. Ex 5 - 3% Seanine MC-8 S S F F  ConpCTERPOH03768% | r
arol MC-9 F SFF Conmp. Ex 7 - MC-1131F F F F Conp. Ex 8 TBTO Zineb - G G
G G WD 02/076928 PCT/ EP02/ 03763 32 CLAIMS 1. Method for preventing
settlenent of fouling organisns on aquatic structures, conprising the step
of contacting said organisnms or the |ocus thereof with an effective anount
of one or nore antifouling conpounds of which at |east one is an

al kylam ne derivative of formula (1) or (I1) (1) XCH?- CHX- (CH2Yn- CH?- R

(1) CH2¥CH (CH2) n{CH2- R where|ln Rl representjs an ijsonitrile or
i socyanat ePaibéxehple [or NRRBvewher ei 21 AR ingeqdients a8 [y chedomance Gy giperaey) -
C8 al kyl |and repregent sng@d@R C=BR or ( CH2) 200QR*ARer[eFRe | Fee4 ). Ryl
r epr esents—eahydtpger,atamor—one gf the groupsORS orc NHREG Wherer i1 =5
desi gnat (%5%6&%7 ;;3: é‘i@@gdal kyl , a%éhgfqu bigpg’ld )y 1)sakjll?bst i%ut eg by hal cgsen,
89, 100
2, 13, 24, 35, | 35%Cu0 2 % of 1B S G G S
46, 57, 68, 79, 1,2,3,4,5,6,7, 8,9
90, 101
3, 14, 25, 36, | 35%Cu0 3 % of 1C G G G G
47, 58, 69, 80, 1,2,3,4,56,7, 89
91, 102
4, 15, 26, 37, | 1% of 3 % Seanine 6A S G F F
48, 59, 70, 81, 1 1,2,3,4,5,6,7, 8,9
92,103
5, 16, 27, 38, | 2% of 3 % Seanine 68 S G S S
49, 60, 71, 82, 1 1,2,3,4,5,6,7, 8,9
93, 104
6, 17, 28, 39, | 4 % of 3 % Seanine 6C G G G G
50, 61,72,83,11,2,3,4,5,6,7, 8,9
94, 105
7, 18,29, 40, 1 1% of 3 % Irgarol 7A S G F F
51,62, 73, 84,1 1,2,3,4,5,6,7,8,9
95, 106
8, 19, 30, 41, | 2% of 3 % Irgarol 7B S G S S
52,63, 74,85 | 1,2,3,4,56,7,8,9
96, 107
9, 20, 31, 42, | 4 % of 3 % Irgarol 7C S G S S
53, 64, 75,86, 1,23,4,5,6,7,8,9
97,108
10, 21, 32, 43, | 4 % of - 10A F S S F
54, 65, 76,87, | 1,2,3,4,5,6,7,8,9
98, 109
11, 22, 33, 44, | 8 % of - 10B S S G S
55, 66, 77, 88,1 1,2,3,4,5,6,7,8,9
99, 110
Comp. Ex 1 35%Cu,0 3% Seanine MC-2 G G G G
Comp. Ex 2 35%Cu20 3% Irgarol MC-3 S G G G
Comp. Ex 3 35%Cu,0 - MC-4 S S G S
Comp. Ex 4 50%Cu,0 - MC-5 S G G G
Comp. Ex 5 - 3% Seanine MC-8 S S F F
Comp. Ex 6 - 3% Irgarol MC-9 F S F F
Comp. Ex 7 - - MC-11 | F F F F
Comp. Ex 8 TBTO Zineb - G G G G




n represents a nunber of nmethylene from3 to 13 and each X independently
represents H or a halogen. 2. Method according to claiml1l, wherein R

repr esentwoNBBR328\herein R2 represents a hydrogen at om or PCI/EPofzd37as kyl and
R3 represents C=0OR4 wherein R4 repres®nts a hydrogen atom or one of the
groups OR5 wherein R5 represents aryl or C, - C8 alkyl, each optionally
substituted by halogen. 3. Method according to claim2, wherein Rl
represents NR2ZR3 wherein R2 represents a hydrogen atomand R3 represents
C=0R4 wherein R4 represents a hydrogen atom or one of the groups ORS

wher ei n RELAMSsents nethyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl,
or phenyl that is optionally substituted by hal ogen or benzyl that is
optionally substituted by hal ogen. WD 02/ 076928 PCT/ EP02/ 03763 33 4.

Met hod acclhiMithgd far preyeptirg séttlehwintef foulingDrganiemsi on aquatic sisecturesa nunber

O e tiL et oAby o AT rigol BbBTY B o any
one of cl aiffetive hfdunt Wheneion n@@@karmfdslﬂmgaﬁﬁﬁp@undmﬁwu@h at Teadtinead
according to any one of clains 1 wher ein the al kyl am ne

an alkylamine derivative of formula (I) or ()

()] XCHz-CHX-(CH2),-CH2-R'

(I)  CHz=CH-(CH2),-CH2-R'

wherein

R'  represents an isonitrile or isocyanate moiety, or NR°R® wherein

R? represents a hydrogen atom or C1 - C8 alkyl and

R®  represents C=OR*, C=SR* or (CH,),COOR® wherein

R*  represents a hydrogen atom or one of the groups OR® or NHR® wherein

R®  designates aryl or C1-Cg alkyl, each optionally substituted by halogen,

n represents a number of methylene from 3 to 13 and

each X independently represents H or a halogen.

2. Method according to claim 1, wherein

R represents NR?R® wherein

R?  represents a hydrogen atom or C; - C4 alkyl and

R®  represents C=OR* wherein

R*  represents a hydrogen atom or one of the groups OR® wherein

R®>  represents aryl or C; - Cg alkyl, each optionally substituted by halogen.

3. Method according to claim 2, wherein

R'  represents NR?R® wherein

R?  represents a hydrogen atom and

R® represents C=0OR* wherein

R*  represents a hydrogen atom or one of the groups OR® wherein

R®  represents methyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl, or phenyl that is
optionally substituted by halogen or benzyl that is optionally substituted by

halogen.



derivative is used in conbination with at | east one algicide. 8 Mthod
according to any one of clains 1 to 7, wherein the antifouling conpounds
are incorwyoriabea?2s n the surface |ayer of the aquatic struecarero2/0®s3 Met hod
according to claim8, wherein the ant33f ouling conpounds are incorporated
in an antifouling paint coating the aquatic structure. 10. Use of an

al kyl am ne derivative of formula (1) or (Il) (I) XCH2-CHX-(CH2)n-CH2-R
(I'1) CH2=CH (CH2)n-CH2-R1 wherein Rl represents an isonitrile or

i socyanate noiety, or NR2R3 wherein R2 represents a hydrogen atomor Cl -
C8 al kyl and R3 repr esents C=0OR4, C=SR4 or (CH2)2000R5 wherein R4

represent <’M %Q:%? c@@ﬁ? EHY BAE dtlcidife BIPYRThERM ArePpldBentds MeiniberRd

desi gnat es ary each optionally substituted by hal ogen, n
r epr esent ofanethylese fmmrﬁetOhlﬂ ene from3 to 13 and each X i ndependently
represents H or a hal ogen, for preventing settlenment of fouling organi sns
on aquatic structures. WO 02/076928 PCT/ EP02/03763 34 11. Use according
to claimH.) Me!thedejcnoRﬁng apclaedl, syERIRS wipeesents B2nurapeestmiethydemy dr ogen
atomor ClL - %4 {Pﬁ and R3 represents C=0OR4 wherein R4 represents a
hydr ogen dfodP Yhe of the groups OR5 wherein R5 represents aryl or Cl -
C8 al kyl, each optionally substituted by hal ogen.

6. Method according to any one of claims 1 to 5, wherein each X represents

hydrogen.

7. Method according to any one of claims 1 to 6, wherein the alkylamine
derivative is used in combination with at least one algicide.

8. Method according to any one of claims 1 to 7, wherein the antifouling

compounds are incorporated in the surface layer of the aquatic structure.

9. Method according to claim 8, wherein the antifouling compounds are
incorporated in an antifouling paint coating the aquatic structure.

10. Use of an alkylamine derivative of formula (1) or (ll)

()  XCHy-CHX-(CHy)y-CHo-R'

() CH=CH-(CH2),-CHz-R'

wherein

R’ represents an isonitrile or isocyanate moiety, or NRZR? wherein

R? represents a hydrogen atom or C1 - C8 alkyl and

R®  represents C=OR* C=SR* or (CH),COOR’wherein

R*  represents a hydrogen atom or one of the groups OR® or NHR® wherein
R®  designates aryl or C4-Cg alkyl, each optionally substituted by halogen,
n represents a number of methylene from 3 to 13 and

each X independently represents H or a halogen,

for preventing settlement of fouling organisms on aquatic structures.



12. Use according to claim11l, wherein RL represents NR2R3 wherein R2
represents a hydrogen atomand R3 represents C=0OR4 wherein R4 represents a
hydr ogen woamioas2©ne of the groups ORS wherein R5 represemca/Epe/grks et hyl,
n- or i-propyl, n-,s-,i- or t-butyl, 3 phenyl that is optionally
substituted by hal ogen or benzyl that is optionally substituted by

hal ogen. 13. Use according to any one of clains 10 to 12, wherein n
represents a nunber of nethylene from6 to 11. 14. Use according to claim
13, wherein n represents a nunber of nethylene from 6 to 10. 15. Use
accor di ng 1floUsayacealing taflaims! O1vheseina, wherein each X represents

hydr ogen. R]16. ‘@p@e?&‘ft@rbﬂﬁw Jvﬁef@?ﬁ( one of clains 10 to 15, wherein the
eri'vative 1s use

al kylam ne” d In conbination with at |east one al gicide.
17. Use a®Por dremgesentara/hydrogeh atomiareC1-0Cs alkybandvher ei n the anti foul i ng
corrpoundsBe:gre incor(gotraéi_e(cnjﬁhn ’L'he.surface | ayer of the aquatic structure.
18. Use accor diRICPS"CIai ni1 MG ei n the antifoul i ng conpounds are WO

02/ 076928 RECT/ RiMr8beAEEBnydrogen ARsMErainecofithe rodps ORVUVhergirpai nt  coat i ng
t he aquati ¢ surface. 19. Paint conposition c.on'g&&gliﬂgggan effecti ve anount

of one or R(:?Dr ereereRsIaNPT Conpedtiyb eschwantion vteghRy haloggn.
al kyl am ne derivative of formula (1) or (Il1) () XCH2-CHX-(CH2)"-CH2-R1

12. Use according to claim 11, wherein

R'  represents NR’R® wherein

R? represents a hydrogen atom and

R®  represents C=OR* wherein

R*  represents a hydrogen atom or one of the groups OR® wherein

R® represents methyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl, or phenyl that is
optionally substituted by halogen or benzyl that is optionally substituted by

halogen.

13. Use according to any one of claims 10 to 12, wherein n represents a number

of methylene from 6 to 11.

14. Use according to claim 13, wherein n represents a number of methylene from
6 to 10.

15. Use according to any one of claims 10 to 14, wherein each X represents

hydrogen.

16. Use according to any one of claims 10 to 15, wherein the alkylamine

derivative is used in combination with at least one algicide.

17. Use according to any one of claims 10 to 16, wherein the antifouling
compounds are incorporated in the surface layer of the aquatic structure.

18. Use according to claim 17, wherein the antifouling compounds are



(1) CH2=CH (CH2)"-CH2-R wherein Rl represents an isonitrile or

| socyanate noiety, or NR2ZR3 wherein R2 represents a hydrogen atomor Cl -
C8 al kyl wod2nepeesents C=OR, C=SR or (CH2) 2000R wherei n PRI/BPIHOHRA
represents a hydrogen atom or one of 3she groups OR5 or NHR5 wherein R5
designates aryl or Cl1-C8 al kyl, each optionally substituted by hal ogen, n
represents a nunber of nethylene from3 to 13 and each X i ndependently
represents H or a hal ogen. 20. Paint conposition according to claim 19,
wherein RLl represents NR2R3 wherein represents a drogen atomor C, -
C4 al kyl mrpmt%w%anﬁf@itﬁﬂﬁa'%e@ ”9\%39%&%@%& a hydrogen atom or
one of the groups ORS wherein R5 represents aryl or C, - C8 alkyl, each
optionally substituted by halogen. 21. Paint conposition according to

cl ai m 20, 18hBaint corposiipnesumprsingR2REfactive amaunt of pnesrmereaamifaulbngen at om

o0, SBERBTHHS LT ANEESL 00T SPRHGHNE U B AR REr B ©

n-,s-,i- ¢y t- th@LoHo(p(cmgmqutmht is optional I y substitut ed by hal ogen
or benzyl ﬁhat w@ﬂg lpstltut ed by hal ogen. 22. Paint conposition
accordi ng(| Jo aFFy o] 19 to 21, wherein n

wherein

R'  represents an isonitrile or isocyanate moiety, or NR’R® wherein

R represents a hydrogen atom or C1 - C8 alkyl and

R®  represents C=OR*, C=SR* or (CH,),COOR® wherein

R*  represents a hydrogen atom or one of the groups OR® or NHR® wherein
R®  designates aryl or C4-Cg alkyl, each optionally substituted by halogen,

n represents a number of methylene from 3 to 13 and

each X independently represents H or a halogen.

20. Paint composition according to claim 19, wherein

R’ represents NR?R® wherein

R? represents a hydrogen atom or C4 - C4 alkyl and

R® represents C=0OR* wherein

R* represents a hydrogen atom or one of the groups OR® wherein

R® represents aryl or C - Cg alkyl, each optionally substituted by halogen.

21. Paint composition according to claim 20, wherein

R'  represents NR?R® wherein

R represents a hydrogen atom and

R represents C=OR* wherein

R* represents a hydrogen atom or one of the groups OR?® wherein

R®  represents methyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl, or phenyl that is
optionally substituted by halogen or benzyl that is optionally substituted by
halogen.

22. Paint composition according to any one of claims 19 to 21, wherein n



WO 02/ 076928 PCT/ EP02/ 03763 36 represents a nunber of nethylene from6 to
11. 23. Paint conposition according to claim?22, wherein n represents a
nunber ofwormebhgpbene from6 to 10. 24. Paint conposition &cTmpd2/03J63 0 any
one of clains 19 to 23, wherein each 3% represents hydrogen. 25. Paint
conposition according to any one of clainms 19 to 24, wherein the

al kyl am ne derivative is used in conbination with at | east one al gicide.

represents a number of methylene from 6 to 11.

23. Paint composition according to claim 22, wherein n represents a number of

methylene from 6 to 10.

24. Paint composition according to any one of claims 19 to 23, wherein each X

represents hydrogen.

25. Paint composition according to any one of claims 19 to 24, wherein the
alkylamine derivative is used in combination with at least one algicide.



