; e3eYXV$N6TXHWD 001 55117 -1 Rosin Amine Anti-Foulins Agents Field of

i nventi on PCT/ EPOO/ 02118 S The invention relates to new and known
conmpounds as wel |l as nethods for preventing the attachnent of aquatic

or gani sns V8% hces which are subner ged for extensive pEFT’gB%"’a?'sti'ms in
water. More particularly, this invention relates to the protection of
subnerged surfaces with new isonitril e,'lf'orrran‘i de, isocyanate and

i-sot hi ocyanate anti-fouling agents. 10 Background of the invention The ever
recurring growth of fouling organisnms on underwater structures--stch as

shi ps, docksRhe in 1 n ts, heat exchangers, dans, pipin
structures, intake screens, cooling towers and the [ike |muﬂ|lmmﬁﬂﬁ\m®nd
hazar dous problemin both marine 15 and freshwater endeav | sence
of fouling organisns such as barnacl es, zebra nussels, al gae,*sdmvat ons,
hydr oi ds, bryozoa, asci di ans, tubeﬁp[ s, Asiatic clans and the |ike causes
econom ¢ danage in various ways: fbEICYAREMION, + achnent to the hull's of
shi ps reduceshé Uglerfibhi @lagiiCio AW HAUKASWE Cofpdindd’ & iteiPhe mahddsNehyt | ME
because of the need to clean the hulls. Simlarly, the attachment of these
20 or gani sns prayerting] the gttachment efpgngficergandsny @asyégcqa adtichcamgulrnerged forwhi ch

eventually r . . i .equj.pnent. _and.drives
up cost. A vgrlgi??e g n@é%ﬁ? lsn]iéﬁ'ugne gt?}.fl\ggre on d;u(l) {yi rrtlﬂégf%vgﬂl?%bm&t&saﬁ’l g‘ﬁs in
fresh wat er @rotéotian vaftstbmbrped suefases usitit new ipordtrite)t fotrhemide ! RE¢YIRAE an0d
overgrow h of these or%gn'i_(;gs. 25 A common net hod of controlling the
presence or ACHHLIYARAIE 2UH-TOUYNE PERISor gani sms is to coat or perneate the
underwggper structure with a conposition which conprises m xtures of toxic
conmpounds such as tri-n-butyl tin or copPer .conpounds. Antifouling agents
in the formof a paint can conBarkgrapnd ef dedpysntigni ght of the active

i ngredi ents k0 u shi ps.
The pai nt. 30 0o EnieRRrRHpi BPleling WEGRRES G b infiires Q3

cont i nuousl y ships,alasks giees; pilinfzs ishmels, hgatraxshangers dandse pipingstrudiusadingkeage of
many of the present anti-fouling .. .\/\DO%SS |.7 PCT/ EPOQ/ 02118 -2 agents is
that they ar &TBatsesaoLE 19ery s ks i AoRly ngrhazits praleman hoth siara®and

degr adqst 00 sheWelhilerauhicts. CTH HRAHREIOT BIhe6Ranib 8LIPRE baRROLQDI Cal |y
ar ul .

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
20 organisms to cooling water equipment decreases heat conductivity which eventually

reduces or block the cooling power of the equipment and drives up cost.

A variety of agents useful for controlling fouling organisms in fresh water or sea
water have been used to prevent the attachment and overgrowth of these organisms.
25 A common method of controlling the presence or attachment of fouling organisms is
to coat or permeate the underwater structure with a composition which comprises
mixtures of toxic compounds such as tri-n-butyl tin or copper compounds. Anti-
fouling agents in the form of a paint can contain up to 60% by weight of the active
ingredients and can be used to paint surfaces such as the hull of ships. The paint
30 prevents attachment and growth of fouling organisms by continuously releasing anti-

fouling agents underwater. The disadvantage of many of the present anti-fouling

LT
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Hazar dous anti-fouling agents can eventual | y bi oaccunmul ate and enter the
food chain and therefore represent a threat to marine and human l'ife. 5 For

exanpl e, it . | established that heavy nmetal conpound jally .
organotin ‘&8&% gL,iﬁcls that are widely used as anti-fouling g%’é’ﬁ?@fbﬁalgcurful ate

in nussels. It is an object of this inggqtion to provide an environnental |y
and ecol ogically sound 10 nethod of conbatting or controlling marine and
freshwater fouling organisns. It is another object of this invention to
provide an effectjve nethod for praotecting aquatic structures against
fouling by negepiSeisdhat; they (e Persitang un the) cBY RN cBhare phten racpigly, toxif, anthr

obj ect of t hjjgi{AME koAl fnoaqaa&fvmﬁoﬁﬁ&xt; e ﬁ@hh&‘éfﬂ?&%’c&lb%i?él\l)’é‘mr&%l.

conprises certaln derivatives of rosin conpounds as the acti agent s.
Summary of t Hezardoneanii-douling@gpntecanraventnallyrhipasquipnlatei and eniee thefool dhrainn

conpounds and net hod t revent 20 .seftl.enent..on surfaces by marine or
freshwat er f%‘lﬂatpﬁrﬁlbé?begﬁles‘ﬂ\a&?ﬂg%ﬁoglgnrr%?%nsekgu%agr% f‘gcti ng said organismor the
| ocus thereof with an anti-fouling-effective anount of at |east one
conmpound of forrmula I1-113 WO 00155117 -3 R 14 1 Rs 17 KIS 111

PCTI EP00/ 02 15er exgmply, it isswelg egtablished thathegvysmetal compounds, especially organotin
compounds that are widely used as anti-fouling agents, accumulate in mussels.

It is an object of this invention to provide an environmentally and ecologically sound

10 method of combatting 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.

15 It is a further object of this invention to provide antifoulant compositions which

comprises certain derivatives of rosin compounds as the active agents.

Summary of the Invention
The present invention provides new and known compounds and a method to prevent
20 settlement on surfaces by marine or freshwater fouling organism which comprises
contacting said organism or the locus thereof with an anti-fouling-effective amount

of at least one compound of formula I1-113



formula I'1 -113 K12 K 11 R 18 R [/ t10 R/ WO 00/ 55117
PCT/ EPOO/ 02118 - -4 wherein R represents NRZR3 wherein RZ represents a
hydrogen. atom Cl1 - C8-al kyl and 5 R3 represents C=OR4 RaTEROM/PRIEE -
represeQsoessiifdr ogen atom or one of the groups ORS or NHRS wherein RS
desi gnates C 1- C8-al kyl or aryl, eag{g optionally substituted by hal ogen;
or 10 Rl represents N=CR6R~ wherein represents a hydrogen atom C 1 -
C6-al kyl or aryl, and R7 represents Cl - C6-al kyl or aryl, each optionally

substituted by hal ogen; or H H,
Hy ? Z
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15 R~ represents an isonitrile, isocyanate, isothiocyanate or a guanidino
group; and n represents 0 or 1. In the specification and clains the term
20 hal ogen meaning of C, Br, | or F;, alkyl has t i ng of
straight-cﬁgﬁﬁﬁ%hgbranched al kyl with 1 to 8, preferably ?%F%E%ﬂ?éﬂ%On
atons; aryl has the neaning of aromattic,4 nono- or pol ycyclic hydrocarbon
rings such as for exanple and preferred:” naphthyl, anthranyl, phenanthryl,
especially phenyl. 25 Preferred are conpounds of formula I1 - 113 wherein
R represents NRZR3 wherein RZ represents a hydrogen atomor C 1 - C4-al kyl
and 30 R3 rephesbhts C=OR4 wherein WO 00l 55117 -5 PCT/ EP00102118 R4
represents a hydrogen atom or one of the groups ORS or NHRS wherein RS

represents C 1l - C4-alkyl or aryl, each optionally substituted by hal ogen;
or 5 R reprBSent spiesRENR Riheheréin R6 represents a hydrogen atom nethyl or
optionally hal ogep,substitute ryl nd sents C 1- 4-al kyl or
optionally hal ogeﬂ subrgP’icfel?%seag‘L‘yif‘ée? a@’fn’fg'lése'gkgra@gent s an isonitrile,

i socyangt e, isothRbcyarplesenty CORNWRERRIn NI ety. Especially preferred are
conpounds of fornufa I1 - 113 wherein R represents NR2R3 wherein 15 RZ
represents a hydrBgen T5PI§PRIENA INITQRER ralera ners ons-oR4hevgEeues ORY or dFfiRsent s a
hydr ogen atom Especi a‘]vk?é?-%eferred are al so conpounds of fornmula I'1 - |13
wherei n20 R represents wher ei nRZr epresents a hydrogen at om

andR3r epresent s (ROR4 designates 2 €P8-ekkghtes GRG each Nbfirtonalte r eibstiitee psyesent s
met hyl, ethyl, n- or i -aEr oHyI or n-,s-,i- or t-butyl, or phenyl which25is
optionally substitut eoh “Fa'ogen. Especially preferred are al so conpounds
of formgla 11 - 113 wherein R represents N=CR~-R~ wherein R6 represents

met hyl, ethyl, n- or i-propyl, .n-,s-,i- or t-butyl, or preferred a 30
hydrogen at ol or HREPSERLS Pb’ﬁi}'l]ggéw@%m%t hyl, ethyl, n- or i-propyl, n-,s-,i-

are 2150’ conpounde of FRFREI e Phog sk o oakbraha sfect al Ly preterred
R’ represents Cl - C6-alkyl or aryl, each optionally substituted by
halogen; or
15
R! represents an isonitrile, isocyanate, isothiocyanate or a guanidino group; and

n represents O or 1.

In the specification and claims the term:

20 halogen has the meaning of Cl, Br, I or F;
alkyl has the meaning of straight-chain or branched alkyl with 1 to 8, preferably 1 to
4 carbon atoms;
aryl has the meaning of aromatic, mono- or polycyclic hydrocarbon rings such as for
example and preferred: naphthyl, anthranyl, phenanthryl, especially phenyl.

25

Preferred are compounds of formula I1 —I13 wherein

R' represents NR’R® wherein
R? represents a hydrogen atom or C1 - C4-alkyl and
30 R? represents C=OR* wherein



R represents an isonitrile, isocyanate, isothiocyanate or guani di no
noiety. 5 Preferred are conpounds wherein n represents 1. Preferred are
conpounds %T &Egvgorwl a 18 The aforementi oned conmpounds are accessi bl e by
standard p e s of organic 10 chem stry which can be 5&36?8‘3‘021168 t'he
Rosin noiety. The starting Rosin derived_.fromTall G|, Gumor Wod is
comercially available; for exanple Rosinh anine as Hercules Anmine D. An
overview on the different isoners of abietic acid as well as their
preparation is given by Gagﬂg{i Fung Chen in Progress in O ganj ¢ Coati ngs 20)
1992, 139-167. InBhe Fepraseiis fghidrpgsnapton Re g afhthesgroupre ORS of NEHRs
different Rosin 15 am ggeMerivatives is outlined. For reasons of
sinplification, the syntﬁem s routes are outlined for substructure I8 with
n = 1. The reacti ® serppesets ChnChalkyliopt etyleasét yoptionallye satistiarted thye

i somers and rosin oxi dgti on/reduction products and al so to m xtures of
them 20 Schene 1 Conp T} formula |18 are accessible via acyl ation of
Rosin amine with a chloro formc-ester in an inert solvent with a base as
HC acceptor (,see: Houben-V‘él%gHVol._B, 1952, 137-140; ibid. Vol.l 1/2, 1958,
27-37).  \WoBo/ seepresenty NSGR Rowhereisni ne Schene 2 Rs CI O~ base ;- HCl
PCTJEPQOO/ 02118 5 eas i Ny Rosi n
amne with an iso?janaf@;ﬁsgﬂg?l’%ﬁrg?%ﬁ g@%gﬁ?ﬂyﬁéﬂhﬁ'ﬁﬁ*gﬁﬂgﬁégﬁ@%‘u&%

hydr ocarbons etc.); seetylldodben-Weyl Vol. E4, 1983, 352-357 or
alternatively via

or aromatic am neBﬁaéci?i@gﬁgﬁﬁ%ﬁﬁ?ﬁ%k@%ﬁéﬁoat ﬁk—‘éﬂ&%ﬁ%ﬂ‘f@%@@?&ﬁ? al i ggﬁlt :‘1(‘:

bases ofg Rosin am ne are accessi ble via condensation of Rosin amne with an

al dehyde or kegton (Houben-Wey| Vol. 11/2, 1958, 74-85). 15 n ~OR5 ||
R represents an isonitrile, isocyanate, isothiocyanate or guanidino moiety.

Especially preferred are compounds of formula 11 ~ 113 wherein
R'  represents NR’R® wherein

15 R? represents a hydrogen atom and
R®  represents C=OR* wherein

R* represents a hydrogen atom.

Especially preferred are also compounds of formula I1 — I13 wherein
20 R represents NR’R? wherein
R?  represents a hydrogen atom and
R®  represents C=OR* wherein
R* represents OR® or NHR® wherein
R’ represents methyl, ethyl, n- or i-propyl or n-,s-,i- or t-butyl, or phenyl which

25 is optionally substituted by halogen.

Especially preferred are also compounds of formula It — I13 wherein

R! represents N=CRR’ wherein

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

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



~N ERs O 111 WO 00/55117 _g_ Ha H3 ~\ ~CHa s + p -H20 H3C HzN H3
PCT/ EPOO/ 02118 . K Rosin amne |V The synthesis of Rosin isocyani de has

been publ i Chsawa et al., Tetrahedron Lett., 1989 -8346). 5
Rosi n isot‘ﬁpg%%gzte (CAS-Nr.: 115 269-93-7) can be synt h%%ﬁé@(ﬁ%lr%m' Rosi n

am ne through reaction with thi ophosger_lg_(see anal ogous sequence with
phosgene: Ozaki, Chem Rev. 72, 457-460), or alternatively with a

t hi ophosgene substitute, namely thiocarbonyl-diimdazole (see exanple 3).
10 The preparation of Rosin isocyanate has been described (E Corey et al.,
Tetrahedron Lett. 1981, 299-302). In the case of conmpounds of formula 1

wth n = 0, | 1 i rdfdrmb 1! petan-1-yl-am ne can
be obt ai ned % cgl?g?Hg??%d%%%% dedlagie@tm%(ﬁ({f%mn. JHeChmg?nw%gygg 834-836. The

synt hesi s of RDehyrdprssatssmaspnitrile, isoexsogtarisethiocyandiesr gidniding moiety.

Chem Pharm Bul | . 1985, 1472-1487. 20 Al other derivatives (formula I, n=0)
can be synthesized in anal ogous manner as descri bed for Rosin am ne. WO
00/ 55115 -9 PeferfeRQfY ddaibbBnddaiiridied répessents pt i on of the Preferred Enbodi nment

Preferred are compounds of the formula I8

The aforementioned compounds are accessible by standard procedures of organic
10 chemistry which can be adopted to the Rosin moiety. The starting Rosin derived
from Tall Qil, Gum or Wood is commercially available; for example Rosin amine as
Hercules® Amine D. An overview on the different isomers of abietic acid as well as
their preparation is given by Gang-Fung Chen in Progress in Organic Coatings 20,
1992, 139-167. In the following general schemes the synthesis of the different Rosin
15 amine derivatives is outlined. For reasons of simplification, the synthesis routes are
outlined for substructure I8 with n = 1. The reaction sequences can be adopted easily
to the other pure isomers and rosin oxidation/reduction products and also to mixtures

of them.

20 Scheme 1
Compounds of formula I8 are accessible via acylation of Rosin amine with a chloro-
formic-ester in an inert solvent with a base as HCl acceptor (see: Houben-Weyl

Vol.8, 1952, 137-140; ibid. Vol.11/2, 1958, 27-37).



A fouling organi smwhich may be conbatted or controlled by the nmethod of
the invention can be any marine or freshwater organi smwhich can attach to
an inner ory@bdeaisurface of a structure which is submargeﬂ ]Q/{:,%ﬂi“ﬁ Cﬁgti nual
contact with water. 5 Exanplary organi sns include al gae, i © 6" nber s
of the phyla Chlorophyta, Pharophyta and,Rhodophyta; tunicates, including
menbers of the class Ascidiacea such as" Ciona intestinal is, Diplosom 1
i-sterianiumand Botryll us scl osseri, and nenbers of the class Hydrozoa

i ncludi ng d ava squanat a, dractinia echinata, Obelia geniculata and

Tubul aria larynx; 10 Bival wes including Mytilus edulis, Cassostrga
virginica, Ostrea edult st rea CT;E:nsia, Lasaea rubra anduephers of the

fam |y Dreissenidg Jebr #Hrussel ) and nenbers of t
Cor bucul i dae (o

cl ans), gafs incl udi ng

5 | %8 2
Pugul a neritina and Bower bank
Pol ychaet e wor q gli ng FNdroL&gs Bg{vegica, Pong ix trigueter)

Mercierella enigfata and Spirorbis sp Sponges and Xenbefs of the class
Crripedia (Bb?navles) such as Bal anus anphitrite,”éb epas anatifera,

Bal anus bal anusyNBal anus bal anoi des, Bal anus haneri)  Bgl anus creatus,

Bal anus i nprovi sus, Bal anus gal eatus, Bal anus eburneus, ﬁkpgus nodest us,
Bal anus tulipiform s and Bal anus perforatus. O gani smns t h& genus Bal anus
are frequent foUP¥Y&Mef aquatic structures. Specific 25°foulli ng organi sns
to which this invention is especially directed include barnacles, zebra
nmussel s, al gae, diatons, hydroids, bryozoa, ascidians, tube worns and
asiatic clanms, but also the bacterial sline. Anmong the aquatic structures
whi ch may besph&hegt ed by the nethod of invention are 30 any subnerged or
partially submerged structure, either nobile or stationary, such as WO
00/ 55117 - 18respfEpmoioll ¢a be fyinthesiaed b rattingsRogin amirei with arc xotyaigtet OWer

pi peline, st i ne, t apger., .d i.nt ake .screen or the like. In
actual pract ?‘Q%‘Ofé’g‘?rﬁ%‘u%ﬁ (%&g%r‘ Ry lﬁ?%{rgcf"%nsr@ktfz‘)’bs@e'g'&?}ﬁ’ﬁﬂ’[‘}’?ﬁtvd’l'cﬁﬂat act
with a 5 foull98%y 352§aMics rtbativstaiiangadtioa cfRaN Bo&lahate (8IKR1dw) WK AR Ot ect ed
with an antifﬁﬁﬁhpﬁbeffective anount of said Rosin Am ne derivative such

that the antf APKRNGHAWE s rel eased at the to be protected surface
area into the aquatic environnment 10 i medi ately.

Conopeumretid S; 15

CH, H,

CH, CH

RINCO

Ha c inert solvent H3C

H2N H/N

Rosin amine o
10 ]

Scheme 3

Schiff-bases of Rosin amine are accessible via condensation of Rosin amine with an
aldehyde or keton (Houben-Weyl Vol. 11/2, 1958, 74-85).
15



including an antifouling-effective amount of the Rosin Am ne Derivative
within material fornmed into an aquatic structure which then rel eases said
conmpound, ﬁ,? k sing an antifouling-effective amunt of ? ound
directly i Ooroﬁ 1ggaquati c environnment surrounding the st rtﬁg‘?}& %o%?gﬂbé
protected, t or any other nethod whereig the Rosin Am ne Derivative cones
in contact 20 with the fouling organism The anount of Rosin Am ne
Derivative to be used in the nethod of invention will vary according to the
speci fic conmpound used, thg identity of the fouling organismto be

controll ed, degree of foulfAg pressure of the surroundi ng aquat

envi ronnent, the enperature, the node of contact he | i ke
The Rosi nani ne derfi V| es cah be used as individual rrpoﬁ ds or

el se in conmbi nat ™ active g%unds usually e € t he
anti-fouling s hese cah p r abl y—he—heavy guch as Cu, or
heavy netal com 57 such 30 as, fRY exampt®, bis tin) sul phides,

tri-n-butyl atve, tri-n-butyl chloride, copper(]l)0 triethyltin
chloride, tri¥n-p tyI(2-pheny|-4-ch|orophenoxy)-tﬂﬁ, tr WO 00/ 55117
PCT/ EPO0/ 02118 -21 butyltin oxide, nolybdenum disul fi d& apti nony oxi de,
polynmeric butyl titanate, phenyl-(bispyridine)-bisnmuth ahr ride,
tri-n-butyltin fluoride, manganese et hyl enebi sdithi ocardamate, zinc

di met hyl di t hi ocar banmat e, zinc ethyl enebi sdithi ocarbamate, the zinc salt or
copper salt of Zefvidhigh net hi ol - 1- oxi de, bi sdi net hyl di t hi ocgybanoyl 5 zinc
et hyl enebi sdi t hi ocar bamate, zinc oxide, copper(l)

et hyl ene- bi s-di t hi ocarbamat e, copper thiocyanate, copper naphthenate and
tributyltin Mad éyhesesis DARosif isooyanidediat besn publisied (T oQhsasdich &l., dRtralvedtdves 1S
extended furfher_ or é)arti cular effects are achieved by these conbi nati ons
of active conpfbu 2 gistic effects 10 are obtained in nmany cases. The
synergigtic effect manifests itself particularly clearly if the active
conmpound conbi nations are present in certain weight ratios. However, the

wei ght rat i oBosif isoHdocyandte €CASNpo & hti269-93-F heandwtsynthesizadfoanm Bosin atingat i ons
can vary wthin rel.atively. w de r e 5 .conbi nati gn_partners
for the rosi Q’é‘?ﬁgﬁerea é‘?f‘\yvéﬁ té‘eog % 8“"'2‘1% %I}aé‘)&g E{ g%qggr{cggmg} {’Jﬁfogﬁ?nedlaéﬁ{%’or ophen,
endot hal , f eChém Reet7af 85460 UbMNAldradtively, withlal thiophoigdas sulstite, aanfeBNt i N
acetate, net I.deq)yde, et hi fc rb, nigclqQsamde, thiodicarb and trinethacarb,
f ungi ci des, roonylefiymifazofe (555 2513 £ | uani d, i odopr opar gyl

butyl cggbamat e, fluorfol pet and azol es, such as propi conazol e, netconazole, .
cyproconazol e and tebucona 20 zole or conventional antifouling active
conpounds, sUlbhprgparatigmefiResimiseayanate hes kegn daserped (-69res chalt (isirahessan |
tetrabutyl di J

2-tert-butyl g%ﬁﬁg?iﬁg%o%)pr opyl am no- 6- net hyl t hi o-1, 3, 5-tri azi ne,

4, 5-di chl oro-2-n-octyl -4-i sot hi azol i n- 3- one,

24,5, 6-tet rachl or ol SRt bal o0 PECELL, | (kY STPG "o LA B bRl

2, 3, 5, @5t et r PehydP6dbicdarl- H1-Eing ChiPBO Sdthihed ¥dcoli Stbdkerarae! (th.J.2herpar at ryl
sul phone, thi abendazol, tetraphenyl-boron-pyridin salt, and the copper and

sodi um sal t 8¥632834B3%i net hi ol - 1- oxi de. The anti-foul i ng conmposition
preferably conprises the rosinam ne derivatives in concentrations of 0.5 to
60% by wei ght, preferably between 1 to 25% by weight. 30 WO 00/55117 -12
PCT/ EPO0/ 021TBe §poipssi dfi Dehydwhbittan-1iylvisoeyarate saleperibsé imCheyPhnine. 8ully
acceptabl e i Fﬁft l%&r Hﬁr and an antifouling-effective amobunt of a Rosin

Am ne Derivati¥e ) mula |I. For

20

: de,

All other derivatives (formula I, n=0) can be synthesized in analogous manner as

described for Rosin amine.



application onto structural surfaces, preferred conpositions of the
invention include a filmform ng conponent such as a pol yner resin

sol ution. y polyner resins 5 include unsaturated resins
formed &orﬁ%gwgt}g{satur ated acids or anhydrides, such as rrg}gt%ﬁz&ogﬁﬁydri de ,
fumaric acid, itaconic acid and the Iiks; b) saturated acids or anhydri des,
such as phthalic anhydride, isophthalic”anhydride, terephthalic anhydride,
t et rahydr opht hal i ¢ anhydri de, tetrahal ophthalic anhydride, adipic acid,
subacic acid, and the |ike; 8} gl ycols, such as_ethylene glycol, and the
like; d) vinyl 10 nonoPRetadled Deseriptioncefithe Reeferypd Emhodimente, ~ chl or ost yr ene,
br onost yr ene d ¢ bl Y, nt)g%‘lr | at Vi I

di et hacryl a%efggltri%é %?F#k‘gﬁcm%rﬁﬁéta eé o?ecgfltrﬁ@eilanWU e&\%%ﬁél)ldet% er-,

vi nyl acet atiaventianaan beyhy matioe oxdfreshwated orgasismswhich ast atraehite an @rifjepoent s,

vul cani zed rubbers, rosins t gl.r.esi nat es nd.uret.ha%r)‘e- based,resins. 15

For further FEETBEY o2 tf'dcggeﬁﬁv Gt SURIBREEET, OF i SOftinE fRontRgt Wish ralers ee
Ungerersin Gbemmglad orddhims iéludd 3lpae, iRSAdiAR dnéMberd 8fMhel phyANEhfoRphiRY Mi“) ne

Coatings, Noyes. Park Ridae, 1973. Exanple 1 20 N-Fornyl-rosinam ne (

The st art i ngPhrEerlyTagandidaqdephytactunicates, ineludingimembys ofsthg olsxtAseidiasta pri nary
am nes deriv, f1.0 dit) 05; g i1 i i | am ne
of technical S%glrlaa{ emgﬁg z17\11?5162[?'&131‘leg’d%ilﬁnyo‘%dhea {’?)tle g@mﬁﬁgg}gr@ﬁ%@gx‘%‘%@dﬁ@/urt her
puri fi cati onmedbers ®f dhe olasgt Hydrooda RobidingaGiave symredrlny Hydraefinih e chingmgui v. of

et hyl format re added at om erature under continuous stirnng. After

16h at rt, tﬁéglg’(ﬂemé’ﬁﬁ”‘f%ndei}%ﬂ@f’g?%’”f’o dryness and the residue is filtered

t hrougfga short colum of silica gel to furnish N-fornyl rosin am ne under

the formof a conmpact resin (P/i el d: 86% . Characterisation: visqueous oil;
(2

~H NVR, 8( ppRivalves gucledipg (Mpuylus 7duBs, (Cpgsosteeaqoirgipicn, 10stea edidlg, (ostredd); 5. 46
1 H; 2.76- . : Sy : /55117 -13
Exanpl e 2 Rodiieafis g2bkea rhoref el iempdes ol Ay PlrBRolaElor romiindesr7

~equi v.) andanghmembers afshe family Qortheuifdacl (er)Wisiatiy clumisd, bBryogmas inddhdingadded
dropwi se to stirred solution of N-fo rosi nanipe in 5 dichloronethane
at 0C under gﬁ“’é‘f%‘é’ﬁh&?’@’%‘f”’ﬂ?’ "fﬁ"f”f"d%fr?‘[}i’/f}a nerHiag aﬁﬁ%‘t’”@@?"‘%ﬁ’?’ﬁ%&ol ution
of sodijgim carbonate was added and the reaction m xture was allowed to reach
roomtenperature for 1 h. 20% sodi um carbonate and water were added,

extraction ofolyehseteqiarms pheludingi #fvdtniden orasvasidgan€omalocewed Miguetar] trat i on
2 col our | essHEr g e Baf ST lidhir S, Poa i on: visqueous of 1+ 2t VR
8(ppm: 7.16 (1H); 7.00 (1H); 6.88 (1H);
Sponges and members of the class Cirripedia (barnacles) such as Balanus amphitrite,
20 Lepas anatifera, Balanus balanus, Balanus balanoides, Balanus hameri, Balanus
creatus, Balanus improvisus, Balanus galeatus, Balanus eburneus, Elminius

modestus, Balanus tulipiformis and Balanus perforatus.

Organisms of the genus Balanus are frequent foulers of aquatic structures. Specific
25 fouling organisms to which this invention is especially directed include barnacles,
zebra mussels, algae, diatoms, hydroids, bryozoa, ascidians, tube worms and asiatic

clames, but also the bacterial slime.

Among the aquatic structures which may be protected by the method of invention are

30 any submerged or partially submerged structure, either mobile or stationary, such as



2.76-3.34 (SH); 1.22 (6H); 1.21 (3H); 0.98 (3H). Exanple 3 15 Rosin

i sot hi ocyanate ( 3 ) A solution of thiocarbonyl diimidazole (I.Sequiv.) in
di chl oronet hane was added to a stirred solution of Rosin l;&zﬁo )ﬂzl

di chi or ome¥ RAHE Lt oC under an at nosphere of dry nitrogen Q02138 ¢ -
addition was conplete, the reaction mx1 ure was heated at 45C during 16h.
The sol vent was evaporated and the sol ! residue filtered through a 20
colum of silica gel to furnish Rosinisothi ocyanate as an oil (yi eI d: 87%.
Characterisation: oil; 1 HNWR 8(ppm: 7.16 1H; 6.9 ( 1H,; 6.8 (1
H: 3.3 7 (2-ishngt, boat ship, pllzlgsszoqlmsl)wwqa nlpelermtandplpcz hegt ZxRghangerpéang, 3H) |

Eval uation uling Activity of Test Conpounds 25 The rate of
sett| enment giltakgg%%gltdg%é Elée%ar ed cyprid | arvae of the barnacl e Bal anus
anphitrite was determned for testing the activity of candi date
anti-fouling conppunds. Settle Tests.are carried out in four
replicates |gIH ?rla‘é“cﬁc?f’f}’?f’k?}dr% Aﬁ? ?lywiﬁ &f Broughtinip cqntask with 3 40
cyprid 4 ar vaguad %ﬂilﬁﬁ‘b g¢d in the dishes cont ai ning either 2ml of WO

00/ 55117 PCT/ EPOO/ 02118 -14 5 10 15 20 25 30 test solution (see bel ow),
solvent control or a positive control (Dichloro-n-octyl isothiazolinone).

O shes are igcubabhe fle gq@@n@ttr@utrsrtaeteafﬂtt&teaf i San' arfifo b b al ! on

the cyprids are scre ns of toxfcity Varvae are ¢ aSSI in
t hree categori es: ardb)med)ﬂsaelmmrmﬂengama)sudi thabthbantiﬁomlingammpoand G) dead.
The test |sterm formald hyde and t he

numbers of settl é'a g aﬁc}hc g‘élbflpéate?tgﬁ’ \73&“& geq § ﬂt 8 aqg"ét’ft? oAty

eval uai@d as fol ligisedialdly.Non settl ed: not attached &se swi nming cyprids; 2)
settled cyprids: attached but not netanorphosed cyprids; 3} barnacl es:
attached juvenile barnacles. Categories 2 and 3 are considered to be

ttled. P t t d trol
settle ergen 5}98 g aﬂg?@?%ul%lg-ﬁgfgﬁvre%h&&h% th§ m{ﬂf’%ﬁﬂ%gﬂeﬁﬁatﬁ%” rots.

Estinmates of the ation (EC-50) after are
cal cul ated using wilthin Spaeriakdomical inty ansghdie. staiclurg avhight dhenuskedses saidf
natural origin and filtdered unto 0.2 mcron. Stock sol utions of
compound,
15

] releasing an antifouling-effective amount of said compound directly into the

aquatic environment surrounding the structure to be protected,

= or any other method wherein the Rosin Amine Derivative comes in contact

20 with the fouling organism.

The amount of Rosin Amine Derivative to be used in the method of invention will
vary according to the specific compound used, the identity of the fouling organism to
be controlled, degree of fouling pressure of the surrounding aquatic environment, the

25 water temperature, the mode of contact and the like.

The Rosinamine derivatives can be used as individual active compounds or else in
combination with active compounds usually employed in the anti-fouling sector.
These can preferably be heavy metals, such as Cu, or heavy metal compounds, such
30 as, for example, bis(trialkyltin) sulphides, tri-n-butyl laurate, tri-n-butyl chioride,
copper(l) oxide, triethyltin chloride, tri-n-butyl(2-phenyl-4-chlorophenoxy)-tin, tri-



test conpounds are prepared by dissolving an anmount of test substance in a
sui tabl e sol vent and subsequent addition of seawater. The stock sol utions

are used t@,o%/gﬂq.;e several dilution series in seawater. %E;Eé’g‘*’@l?ﬁre made

of seawater, or, 1f appropiate, in a mxture of seawater vent. The
sol vent concentration in the controls is equal to the highest concentration
in the test solution. As an internal standard (positive control) a
concentration range of 0 to Sppm dichloro-n-octylisothiazolinone will is

i ncluded in each test. Test Results Conpound EC50 for settlenment inhibition
in ppm 1 2. ebutyltp @adesgmalybdenum digglfide nantimany soxidezobypgicobutyb titangter - - -

4, 5-di chl S ' i ' : ) € = = LM 1.
Compounds. ofPERE-PipHARAS Bigfh Mige, YRnURe), fhoied) Habtls® kS 17
| B 19 H~ | 10bisdithicearbaktatel zing MirhétByKithiocarbamate, zinc ethylenebisdithiocarbamate,

the zinc salt or copper salt of 2-pyridinethiol-1-oxide, bisdimethyldithiocarbamoy!-

5 zinc ethylenebisdithiocarbamate, zinc oxide, copper(I) ethylene-bis-dithiocarbamate,

copper thiocyanate, copper naphthenate and tributyltin halides.

The action spectrum of the rosinamine derivatives is extended further or particular
effects are achieved by these combinations of active compounds. Synergistic effects
10 are obtained in many cases. The synergistic effect manifests itself particularly clearly
if the active compound combinations are present in certain weight ratios. However,
the weight ratios of the active compounds in the active compound combinations can

vary within a relatively wide range.

15 Preferred combination partners for the rosinamine 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, fluor-
folpet and azoles, such as propiconazole, metconazole, cyproconazole and tebucona-

20 zole or conventional antifouling active compounds, such as 2-(N,N-dimethylthio-
carbamoylthio)-5-nitrothiazyl, tetrabutyldistannoxane, 2-tert-butylamino-4-cyclopro-
pylamino-6-methylthio-1,3,5-triazine,  4,5-dichloro-2-n-octyl-4-isothiazolin-3-one,
2,4,5,6-tetrachloroisophthalodinitril, tetramethylthiuram disulphide, 2,4,6-trichloro-
phenylmaleimide, 2,3,5,6-tetrachloro-4-(methylsulphonyl)-pyridine, diiodomethyl-

25 paratryl sulphone, thiabendazol, tetraphenyl-boron-pyridin salt, and the copper and
sodium salt of 2-pyridinethiol-1-oxide.

The anti-fouling composition preferably comprises the rosinamine derivatives in
concentrations of 0.5 to 60% by weight, preferably between 1 to 25% by weight.
30



WD 001 55117 -17 R rep R R3 Ra 5 Rs PCT/ EP00/ 02118 resents NRZR3 wherein
represents a hydrogen atom Cl - C8-al kyl and represents C=0R4 wherein

repr esent gen atom or one of the groups ORS or NI—@? rein

desi gnat ezwéfwﬂgal kyl or aryl, each optionally substitu eﬁ%@mgial?ogen; or’
R represents N=CR6R wherein 10 R6 reppesents a hydrogen atom C1 -

C6-al kyl or aryl, and R represents Cl - C6-al kyl or aryl, each optionally
substituted by hal ogen; or R represents an isonitril, isocyanate,

| sot hi ocyanat e or, guani di no group; 15 and n.represents .0 or 1. 2. Conpounds
of “the 1 or mCTAOS LTI GV Hio0 aiprIEe A AAUPEaTY S60eRiabledpFrECRESTHRE RS
wherein Rz LERfaRRsEReclivBYARAE bIah OB Amihe- Deflvalvkybr Fothdi3 I giRyresent s
C=0OR4 wherein R4 represents augydrogen atom or one of the groups ORs or
NHRs wher ei mpplication putp seuatwraksugfages, preferrgd Rgnpesitions f thedaentiopinclidah| y

hycr ogen. at G-egt g compenluch GPh BSRMeP R fon WEHFIP bGP SRR ° °

5 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,
subacic acid, and the like; c) glycols, such as ethylene glycol, and the like; d) vinyl
10 monomers, such as styrene, vinyl toluene, chlorostyrene, bromostyrene, acrylates like
methylmethacrylate, ethylene glycol dimethacrylate and the like. Other suitable
resins include vinyl ester-, vinyl acetate-, and vinyl chloride-based resins, elastomeric

components, vulcanized rubbers, rosins, metalresinates and urethane-based resins.

15 For further description of components common in antifouling paints see Ungerer in

Chem.Ind. 1985, 37, 730 — 732 and Williams in Antifouling Marine Coatings,
Noves, Park Ridge, 1973.

Example 1

20 N-Formyl-rosinamine (1)
The starting material Rosinamine (Hercules® Amine D) is a mixture of primary
amines derived from modified Rosin. It is described as dehydroabietylamine of

technical grade and was used in the following syntheses without further purification.

25 To a solution of Rosin amine in ethyl acetate 5 equiv. of ethyl formate are added at
room temperature under continuous stirring. After 16h at rt, the solvent is evaporated
to dryness and the residue is filtered through a short column of silica gel to furnish
N-formy] rosin amine under the form of a compact resin (yield: 86%).
Characterisation: visqueous oil; "H-NMR, S(ppm): 7.94-8.23(1H); 7.15 (1H); 6.99

30 (1H); 6.89 (1H); 5.46 (1H); 2.76-3.27 (5H); 1.22 (6H); 1.21 (3H); 0.95 (3H).



WO 00l 55117 -18 PCT/ EPO0/ 02118 , R represents Cl - C4-alkyl or optionally
hal ogen substituted aryl; or R represents an isonitrile, isocyanate,

i sot hi ocyapat guanidino 5 noiety. 3. Conpounds of the

accordi ng ﬁ@bé@%ﬂa%ll, wherein R represents NRZR3 mhereian&ggﬁﬁggﬂk%'a
hydrogen atom and10 R3represents C=0OR4_wherei nR4represents a hydrogen atom
4. Method for controlling or conbatting a marine or freshwater fouling

or gani sm whi ch conprises contacting said organismor the |ocus thereof with

15 an anti-fouling-effective anount of at |east one conpound of formula 1
as defined i Bx8mBled 1. 5. Agents, characterized in that the conprise an

anti foul i ng- RhofmGidcyaniappanpt of at |east one conpound of fornmula I as
defined in claim1l and an aquatically 20 acceptable inert Garner. 6. Use of
conpounds of Diisepropydamingr (223 esquiy.Jagnd ephaspleproys oxpehleride £hde@iiv.d wemt r ol
and conbat I .ne. / fr t fQul i .ganj 7. Process for the
preparati onnggécgsﬁ%vi%&ggg‘ﬁdng%§gé\%t gJ ac%fg&%d;?’ 8@?‘?‘20‘; f?iﬁ-ﬁoﬁrﬁyl 5%8%%'3n%smof
formul asl asditgforsiethane a¢ 020 Mnderanatmbspaeke of diy MogaLARBICH dtY°@ce 2P, abl e
inert carrier. .Af? A (.A39. AQJ .Aya. Ar. Af.A (?.AS .AA AY
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20 acceptable inert carrier.

6. Use of compounds of formula I or agents as defined in claims 1 and 3 to

control and combat marine and/or freshwater fouling organism.

25 7. Process for the preparation of anti-fouling agents, characterized in that
compounds of formula I as defined in claim 1 are mixed with an aquatically

acceptable inert carrier.



