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T TENITT Field of invention 5 The invention relates to new and

known conpowapo%/sgls,lmell as nethods for preventing the attachnment of
aquati c organi sis ¥o surfaces which are subner ged for exte@%ﬁyﬁo %l ods of
time in water. Mre particularly, this invention relates to the g’ {&ction
of subnerged surfaces with newisonitrile, .formam de, isocyanate and

i sot hi ocyanate anti-fouling agents. 10 Background of the invention The ever
recurring growh of fouling organi snms on underwater structures such as

shi ps, docks, Resk ixe AnfiFoulinl S, heat exchangers, dams, pipi-ng
structures, intake screens, coolTn owers and the like is a costly and
hazardous problemin both marine 15 and freshwater endeavogMWIMMMWnce

of fouling organisns such as barnacles, zebra nussels, al
hydr oi ds, bryozoa, ascidians, tubeworns, Asiatic clans and thenshkee causes

econoni ¢ danmege in various ways: fOFiﬁd(ﬂFiﬁ'v@nﬁo ttachment to the hulls of
ships r uces.gfluel ef.fi ciency and causes loss of profitable sailing tine

B e e bl knvm doatpotngd 8 4L 96 ARt "5
event gal ly r%dufg@héﬁg%%gﬁ&wh%%{ﬁ HE DBt Brfacesowhigh apRidineiRtd ff | Ve
up cost. extensive periods of time in water. More particularly, this invention relates to the
?rotection of submerged surfaces with new isonitrile, formamide, isocyanate and
1sothiocyanate anti-fouling agents,
10
Background of the invention
Tlfe 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
15 and freshwater endeavors. 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
att'achment to the hulis 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-buty] tin or copper compounds. Antj-
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
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A variety of agents useful for controlling fouling organisns in fre:Th,’ msﬁvermus
or sea water have been used to prevent the attachnent and overgrowth

t hese organisnms. 25 A common net hod of controlling the presence or

at t achment wey ofs84lyi Ng organisns is to coat or perneate the gﬁ,&@{) ter
structure with a conposition which conprises m xtures of & @@Hﬁ)unds
such as tri-n-butyl tin or copper corrpouads. Anti- fouling agents in the
formof a paint can contain up to 60% by“wei ght 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 organisns by continuously

rel easi ng an®genty &y thah ghey are: persitrne imdhe enviminnant,sard\afttnagmted§ toxioyandf t he

present anti ; j 175 Y P 6r . 1 4 2005 WD 00155117

PeT) EP00; 021 PR B ey ih bl plipor s g g nerelont axplogipolly Sarelil, e
of ten acut el Hazodows anticfouling agenes dan @vertaallyybiodtcamuitd fdeyer R 980 caiNd
are, therefore eCﬁ| ogi cal | arnful . Hazardous anti-fouling agents can

eventual |y bfef SERICSERYa fo mpng andchumenilife. and t herefore represent
a threag to marine and human life. 5 For exanple, it is well established

t hat heavy netal conpounds, especially organotin conpounds that are w dely
used as ant i Fooedampie, atgie wed], established tiett deavy mietabedripouhtls, eSpediul9Urgarlotiaf t hi s
invention to rovuié]ge an _envi r]onrr?(ﬂt al l.y. and ecol ogically sound 0 et hod
of conbatti n§&3P° R #Hyab pre; wigelnised,as antizfoplingagratsedccipulatem musgelsi sms. It i s
anot her object of this invention to provide an effective nmethod for

protecting aquatic structures against fouling by marine or freshwater
foul i ng or gahilgﬁ%pbject 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



15 It is a further object of this invention to provide antifoul ant "
conpositions which conprises certain derivatives of rosin corrpound’s agUYh@US
active ageWpeussyyymary of the Invention The present invention ,Erovi des new
and known conpounds and a nethod to prevent 20 settlement RST/ERMOOZIBS by
marine or freshwater fouling organismwhich conprises contacting said
organismor the | ocus thereof with an antd = f oul | ng-effective anount of at

| east one conpound of fornula 11-113 1 4 Nov 2005 WO 00/55117 3 11 H3C

"(CHA, H3C CH2)" R 14 R 15 PCT/EPOO/ 02118 13 16 19 110 R Il 113 fornul a
11 -113 H H, Hy
H,C CH, HC 7 CH,
H,C /(CH.‘,)" H,C ,(CHz)n
R’ R'
12 I3

CH

HC™ ey,

10 i1 113

formula 1) -[13



1 4 NOV 2005 WO 00/55117 PCT/EPOO 021 P8 4 wherein R represents N
O3 NV 2005

wherein R2 represents a hydrogen atom C - C8-alkyl and 5 R3 rep

C=0R4 wherein R4 represents a hydrogen atom or one of the groups OR5 or
NHRS wher sronodAsitfesi gnates G - CB8-al kyl or aryl, each optg 2118
substituted by halogen; or 10 R represents N=CR6R7 wherein represents
a hydrogen atom C - Cé6-alkyl or aryl, gnd R7 represents d - C6-al kyl or
aryl, each optionally substituted by halogen; or 15 R represents an

isonitrile,

| socyanat e, isothiocyanate or a guanidino group; and n

represents 0W rrel. In the specification and clains the term 20 hal ogen
has the neani 5 %t A, Br, | or F; al kyl has the neaning of straight-chain
or branched alkyl with I to 8, preferably | to 4 carbon atons; aryl has

t he nmeani ng

of aromatic, nonQ- or pol ycyclic hydrocarbon rings such as for

exanmpl e and Br ef eFapsepentsyRiRAWhereimt hr anyl , phenanthryl, especial |y phenyl.

10

15

20

25

30

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

R3 represents C=OR* wherein

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

RS designates C1 - C8-alkyl or aryl, each optionally substituted by
halogen; or

R'  represents N=CR’R’ wherein
R® represents a hydrogen atom, C1 - C6-alkyl or aryl, and
R’ represents Cl - C6-alkyl or aryl, each optionally substituted by

halogen; or
R represents an isonitrile, isocyanate, isothiocyanate or a guanidino group; and
n represents O or 1.

In the specification and claims the term:

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.
Preferred are compounds of formula 11 — 113 wherein
R'  represents NR’R? wherein

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

R*>  represents C=OR* wherein



.25 Preferred are compounds of fornula 11 - 113 wherein R represents I*lR&VRB
wherein R2 represents a hydrogen atomor C1l - C4-al kyl and 30 rR31 4 2005
represent s wegdasipherein 1 4 NOV 2005 WO 00/ 55117 -5 PCTI EPOO/ 02118 R4
represents a hydrogen atom or one of the groups ORS or NHRSPCH{ERIERHSRS
represents C - C4-al kyl or aryl, each optionally substituted by hal ogen;

or 5 R represents N=CR6R7 wherein R6 re'p$ésents a hydrogen atom nethyl or
optionally hal ogen substituted aryl, and R7 represents C - C4-al kyl or
optional |y hal ogen substituted aryl; or 10 R represents an isonitrile,

i socyanate, i sothi®dcyarfSRreseats gukiidresenoatomi et yone Esfpthei gloups ORT oF NeERAT €
conpounds of fornula I ~aid13 Wherein R represents NR2R3 wherein 15 R2

represents a hydrogen at (fﬁ?lénd R3 represents C=0R4 wherein R4 represents a

hydr ogen atom R®  represents Cl - C4-alkyl or aryl, each optionally substituted by

halogen; or
s _
R! represents N=CR°R” wherein
RS represents a hydrogen atom, methyl or optionally halogen substituted
aryl, and
R’ represents C1 - C4-alkyl or optionally halogen substituted aryl; or
10
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 — 113 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 11 — 113 wherein

R represents N=CR°R’ wherein

RS 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-butyl or phenyl,



Especially preferred are al so conmpounds of fornula I1- 113 wherein io & 2005
represents NR2R3 wherein R2 represents a hydrogen atomand R3 repr‘e eN
C=0R4 wherein R4 represents OR5 or NHR5 wherein R5 represents nethyl,

ethyl, n- HOM3Ipyl or n-,s-,i- or t-butyl, or phenyl whighH/eRBoiis
optionally substituted by hal ogen. Especially preferred are al so conpounds
of formula Il - 113 wherein R representgs N=CR6R7 wherein R6 represents
net hyl, ethyl, n- or i-propyl, n-,s-,i- or t-butyl, or preferred a 30
hydrogen atom or and R7 represents nethyl, ethyl, n- or i-propyl, n-,s-,i-
or t-butyl or phenyl. 1 4 NOV 2005 WO 00/55117 6 PCT/ EPOO/ 02118 Especially
preferred are al so conpounds of formula I1 - 113 wherein R represents an
i sonitrile, Esprojallypreterricd ateralsompapatndswr fomans Hi DD 3Whaky: 5 Preferred are
conpounds whenei Nl tresent §Fé Preferred are conpounds of the fornula 18
The af or enenti oned™t %‘BS&H&%’“ » BResaleysthingyanate nr guanidinoonaietyes of
organic 10 chem stry which can be adopted to the Rosin noiety. The
starting Rosin derjved fromTall G, Gumor Wod is comercially
avai | abf e; fgfef £ Eompayngs skerein meeprédents il es(r) Anmine D. An overvi ew on
the different isoners of abietic acid as well as their preparation is
gi ven by Gang-Fung Chen in Progress in Organic Coatings 20,

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 Oil, 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 HCI acceptor (see: Houben-Wey!
Vol.8, 1952, 137-140; ibid. Vol.11/2, 1958, 27-37).



1992, 139-167. In the follow ng general schenes the synthesis of thF‘, NOV 2005
different Rosin 15 am ne derivatives is outlined. For reasons of
sinplificatw@gesépe synthesis routes are outlined for substructure 18 with

n = 1. The reaction sequences can be adopted easily to thePETERPOQILIS

i soners and rosin oxidation/reduction products and also to m xtures of

them 20 Schene | Conpounds of formula 187 are accessible via acyl ati on of
Rosin amne with a chloro- formc-ester in an inert solvent with a base as
HCl acceptor (see: Houben-Wyl Vol.8, 1952, 137-140; ibid. Vol.l 1/2,

1958, 27-37). 1 4 NOV 2005 ¥¥h 00/ 55117 7 Rosin anine Rosin amne ¢H,

PCT/ EPOO/ 02118 Schene eas of formula Il can be synthesized by

reacting Rosin amne Ry an Capcyan e in an inert solve e11Z2pR,
t ol uene, hydroca Hy ); see: en-yeyl Vol . E4, 52-357° or
alternatively ¢l a on of R05|CF| i sf®yanatc (s. bg

m ne. RONCO—O—C—base=: - HCI

base ; -HCI
H,C H,C
HN M o)
I
Rosin amine i
Scheme 2
5 Ureas of formula IlI can be synthesized by reacting Rosin amine with an isocyanate

in an inert solvent (benzene, toluene, hydrocarbons etc.); see: Houben-Weyl Vol E4,
1983, 352-357 or alternatively via reaction of Rosin isocyanatc (5. below) with an
aliphatic or aromatic amine.

H, H,
CH
Ha s Ha CHS
RINCO
I -

Ha c nert solvent HSC

HN H’N J-l

T
Rosin amine o
10 M

Scheme 3

Schiff-bases of Rosin amine are accessible via condensation of Rosin amine with an

aldehyde or keton (Houben-Weyl Vol. 1 172, 1958, 74-85).
15



Schene 3 Schiff-bases of Rosin am ne are accessible via condensatign oﬁ
Rosin amne with an al dehyde or keton (Houben-Wyl Vol. 11/2, 195 ,[* OV 2005
74-85). 15 1 4 NOV 2005 WD 00/55117 8 -H20O Rosin am ne PCT/EPOQ 0211% 1V

The synt he¥@0W¥51Rosi n i socyani de has been published (T. (ﬁmﬁg
Tetrahedron Lett., 1989, 845-846). 5 Rosin isothiocyanate (CAS- 115
269-93-7) can he synthesized from Rosin_-gnm ne through reaction with

t hi ophosgene (see anal ogous sequence wi th phosgene: QOzaki, Chem Rev. 72,
457-460), or alternatively with a thi ophosgene substitute, nanely

t hi ocar bonyl -di i m dazol e (gag exanple 3). 10 The preparation of Rosin

| socyanat e has been descriled (E. Corey et al., Tetrahedron Lett. Hos1,
299-302). In the casg ORyConpgunds of forrmula 1 with n = Re _qui red
starting materi al ydr oabi et an- .-yl -am ne can be oljta ac dradi ng

to Stockel et Chem 1963,/%834-836. The sypt

Dehydr oabi et an cyanat disO c7r| be'd‘"HrTB—ehem H
R 2

Rosin amine v

The synthesis of Rosin isocyanide has been published (T. Ohsawa et al., Tetrahedron
Lett., 1989, 845-846).

Rosin isothiocyanate (CAS-Nr.: 115 269-93-7) can be synthesized from Rosin amine

through reaction with thiophbosgene (see analogous sequence with phosgene: Ozaki,
Chem Rev. 72, 457-460), or altenatively with a thiophosgene substitute, namely
thiocarbonyl-diimidazole (see example 3).

10
The preparation of Rosin isocyanate has been described (E.Corey et al., Tetrahedron
Lett. 1981, 299-302).

In the case of compounds of formula 1 with n = 0, the required starting material
15 Dehydroabietan-1-yl-amine can be obtained according to Stockel et al., Can.J.Chem.
1963, 834-836,

The synthesis of Dehydroabietan-1-yl-isocyanate is described in Chem Pharm.Bull.
1985, 1472-1487.

20
All other derivatives (formula 1, n=0) can be synthesized in analogous manner as

described for Rosin amine.



. 1985, 1472-1487. 20 Al other derivatives (fornmula I, n=0) can be 1.4 f%%%gﬂ(ﬁ
synt hesi zed i n anal ogous nmanner as described for Rosin amne. 1 4 NOV

- WD 00/ 55 dasskier/ EPOO/ 02118 Det ail ed Description of the Preferred

Embodi ment A foul i ng organi smwhi ch may be conbatted or coXCFEPOMRRIB, t he

met hod of the invention can be any maripe or freshwater organi smwhich can
attach to an inner or outer surface of "d"structure which is subnerged or

in continual contact with water. Exanplary organi sns include al gae,

i ncl udi ng nenbers of the phyla Chlorophyta, Pharophyta and Rhodophyt a;

tuni cates, including ndptiailed Bescription of the PesfértediEarbodiniekt as Ci ona

intestinalis ' -] [ ' an otryll us sclosseri, and nenbers
of the clas SA%?%@?%#&:} W‘%‘gﬁ@' lat)g]aco?ﬁi?gffilf’g,w%f‘gcl?)f Heamethed raftthe

Qbel i a geni dnveritionaad bELdnyImdrirR drafeshiwated SroBhival ' i |k US
edulis, Cassostrea,virginica, Ostrr ea ezlul [ g:ﬁhxgxgt\Y}ggh b%ﬁ#@r}gl&g%’%g%a

rubra and nefiErsuriee ofa strugtre,whichis sehmetges onin continaalrasamet sjth vdiek,
nmenber g of t@enas dreLatAY St 0 .atic clanms), bryozoans including
El ectra pil osa, %%prxopgum r etlﬁwélgkj ﬁ%é% g’ﬁuiﬁgdd?ga"}?gﬁ’lefsi #a‘harﬁ*ybo%bmma
gracilis; 1PhesiphytramideRhodophyian ainichiesg iddiidinli SRMbEAT HOHE Chass ARIREQEET 05
triqueter, MNerciepell a, eni gnat aD.apd Spi rorbi's spp.;
such as Ciona intestinalis, Diplosoma listerianium and Botryllus sclosseri, and
members of the class Hydrozoa including Clava squamata, Hydractinia echinata,
Obelia geniculata and Tubularia larynx;
10
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 reticularum, Bugula neritina and Bowerbankia gracilis:
15

Polychaete worms including Hydroides norvegica, Pomatoceros trigueter,

Mercierella enigmata and Spirorbis spp.;

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

clams, 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



S on es and nenbers of the class Cirripedia (barnacles) such as Bal ARUROV 2005
anphitrite, 20 Lepas anatifera, Bal anus bal anus, Bal anus bal anoi des,

Bal anus haneri, Bal anus creatus, Bal anus inprovisus, Bal anus gal eat us,
Bal anus ebWPPASU7E i ni us nodestus, Balanus tulipifornis mﬁ:ﬁ@#ﬁfps
perforatus. Organisns of the genus Bal anus are frequent foulers of aquatic
structures. Specific 25 fouling organispe. to which this invention is
especially directed include barnacl es, zebra nussels, algae, diatons,
hydroi ds, bryozoa, ascidians, tube wornms and asiatic clans, but also the

bacteri al sli fEhnef\"6Yafl sh |6 t whj ch .may be protected by the
met hod of invent iegn a?ég ﬁggﬂgggédgﬁlggr&‘g%tj&%rgﬁ&aP{B‘PQ‘?’PQ)}!’%‘F@F‘M%Mct ure,
ei t her nobi |1atake seneen pothadike. such as 1 4 NOV 2005 WD 00/ 55117 - 10

PCT/ EPQ0/ 02119 a fishnet, boat, ship, piling, cooling tower, pipeline,
st andpi pe, heat exchanger, dam intake screen or the like. In actual

practi ce conpaigfihl pfactied E3thisbu y_ I t into . contact with a 5
foul i ng orga{li sm b;p/: A coatli%néatoﬁg&ggblljg?i c&)gst}r?]ﬁgt%g:géo‘igg; o pomact Sithye wi t h
an ant i’f oul i {ABURE eiganismby: anpunt of said Rosin Anine derivative such that
the antifouling conpound is released at the to be protected surface area
into the aquatic environnent 10 imrediately. ”~ including an

anti f oul i ng-mef f eabobtisg A uiatief stiubRrees be Mt e, WGt i Wi t%’ nq .materi al
formed into an aquatic structure whi ch'th_elﬁmre egg{es\égaiim:sﬁblg% fyve
mount of said Rosin Amine derivative such that the antifouling compound is
released at the to be protected surface area into the aquatic environment

10 immediately.

» including an antifouling-effective amount of the Rosin Amine Derivative
within material formed into an aquatic structure which then releases said
compound,

15
L] 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 controlied, 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-



15 ~ releasing an antifouling-effective amount of said conpound diredt NQV 2005
into the aquatic environnment surrounding the structure to be protected, 7

or any ot hewomstsend wherein the Rosin Amne Derivative conmespifppitagt 20
with the fouling organism The anount of Rosin Amne Derivative to be used

in the method of invention will wvary accprding to the specific conmpound
used, the identity of the fouling organismto be controlled, degree of
fouling pressure of the surrounding aquatic environnment, the 25 water

tenperature, the node.of contact apd . the |ike. The Rosinam ne derivatives
can be used a%uq}'lﬁlﬂi %’ﬂﬁawog)'&’pFWéﬁ%é%o@tﬂonéﬂ Qe de.npolymenF ratylotitandte.h

active conmpousylsyvuisphytidirRiBlsaURd chidrdB et Rkl | e mecel RESE. Can
preferably be 'he'g\(y met ai s?r?;uch 5313’8?,& torfriﬂtk?gg}@yrgg{agfjé’c%np%a&ﬁsc?s?&gﬁg% 30
as, for exanpbiedithipearhanaie,kaine dimethyldithiockabamate; zine letiy)énebitititibearbamate,

tri-n-butyl c 1 deq. C r(l i de,.. triethyltin.chlori _
tri-n-butyl( 2@%%:laﬁncyfa-l%grcﬁq%grgroé)#eﬂgzwpgﬁnﬁ{hl‘ﬁfﬁ'g’fd%%&n@g@gﬁm%mﬂ7
PCT/ EPOG 02118ine dthylittikditiioondteate, BNy &8 Wap 'r(gwlemyv&)e- bt v ek de.
polymeric butyl titanate, phenyl-(bispyridine)-bismith chloride, ’
tri-n-butyl ti$PPPEUGICY®NArEARRES BaRhtBenslq anddribyiyin halides ar bamat e, zi nc

"di met hyl di t hi ocarbamat e, zi nc ethyl enebi sdi thi ocarbamate, the zinc salt
or copper salt of 2-pyridinethiol-1-oxide, bisdinethyldithiocarbanmyl 5
zi nc et hyl enebie détidni speatribanditky rasimminx detévativepseéitnded further or particular

et hyl ene- bi s- di.t hi ocar.hamat.e copper. thi ocyanate, copper naphthenate and
tributyltin HalGolede aghigved by BWS%g%E‘E‘P%HﬂnSPf@ﬁ%V%%?Wﬁ@y@éf&lwtqfﬁe@ i s

ext enderd f ur tdrelob@inedadh imdpycases. Thd %&El%is@i‘b%fﬁ@ﬂh@ﬁﬁ?éitsméeffriﬁﬁﬁzuféﬂmiléaﬂ&i ons
of active conpounds, Synergistic effects
. 1f the active compoiind 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



10 are obtained in many cases. The synergistic effect manifests itSEW V 2005
particularly clearly if the active conpound conbi nations are present iN’P
certain V\B%B rati os. However, the weight ratios of the active conpounds

in the acti ?f%"l’ryound conbi nations can vary wthin a rel ab¢crEPoditi19e

range. 15 Preferred conbination partners for the rosinam ne derivatives are
al gi ci des, such as diuron, dichlorophen2-endothal, fentin acetate or

gui nocl am ne, nolluscicides, such as fentin acetate, netal dehyde,

met hi ocarb, niclosam de, thiodicarb and trimethacarb, fungicides, such as

di chl of I uani Gempeitiérsl ofale iweritiviepprsE &Y hqualtatlySReLAMRL fne&f geay,g%n{l ol pet

and azol es, sugh aséoeﬁggpi conazol e, netconazol e, “cyproconaz 8Bucona
20 zol e or [ T tamaynt iofga aRedin eAminep Menivative wihfodfaula 1. For
2- (N, N- di netdaahitRider AR L Ok et QL hi azyl , tetrabutyl di stannoxane,
2-tert-but yﬁ%@@ﬁcﬂ?@f opr ae! s?)%%)sn‘l %Sﬁg-cﬂﬁ?W??ﬁ?‘&-%,@? mventiowzinelude a
4, 5-di chl or forming/¢orponsnt suckh a0k { P Pein solution, .
2,4,5,6-tet r.ac]hl or 0i so %h@yodi ni t_rlpfl,yﬂ?et rginsgt‘mﬂnt ﬁf%nrl%lﬁ.%yoqoémlﬁrhﬁeﬂgs
2.4 6-trich*8f ude mﬁy& Peiygstergesins formed from: a) unsaturated acids or anhydrides,
2, 3,5, 6-t et rsaehhonftetc S ) = b di n Li odonet hyl 25 paratryl
sul phone, t i abendazol %ﬁ?ﬁbﬁ%gqﬁ& gg‘é—%{?ﬁc&fﬁm@?f’?‘?‘cgﬁc?“{‘%‘iﬁte@:w%r and
sodi um sal t o5f azhydydes ﬂ@hhh&)Iphﬂlalioxirﬂgdﬁiré;eisaﬂﬁthalid)léhhiﬂ]-idé?@&ghﬁzkﬁ?
preferably i g€ [ OS], nam n grivatives in concentrations of 0.5
to 60% by \A/ec“ﬁgg@d%prﬁ%‘%‘g&gﬁp@hﬂg‘f \%@P%drct detmiglophthalic gnhydrigie, adipicuesid2005 WO
00/ 55117 - 12ub¥eid BA4hliltBe BRETY) SYdoRD Sudhf ast &y 1L QDLLI0 pl.sg an

3 48 PG e BPKe? ), 2ot

aquat i §al | y acceptable inert carrier and an ‘anti
of a ROsin APRIOEES SHCALES shacas vinyt telneae, chiqtostyrene, 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,
Noyes, 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 $ 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-formyl rosin amine under the form of a compact resin (yicld: 86%).
Characterisation: visqueous oil; '"H-NMR, 3(ppm): 7.94-8.23(1H); 7.15 (1H); 6.99

30 (1H); 6.89 (1H); 5.46 (1H); 2.76-3,27 (SH); 1.22 (6H); 1.21 (3H); 0.95 (3H),



application onto structural surfaces, preferred conpositions of tHhe4 NOV 2005
i nvention include a filmform ng conponent such as a polyner resin
sol ution.  bx®bRssasy pol ymer resins 5 include unsaturated polyester resins
formed from a) unsaturated acids or anhydrides, such as nﬁ?\‘LE(FE"”Q%Wdri de,
fumaric acid, itaconic acid and'the |ikeyj3b) saturated acids or
anhydri des, such as phthalic anhydride, iSophthalic anhydride, terephthalic
anhydri de, tetrahydrophthalic anhydride, tetrahal ophthalic anhydri de,
adi pi ¢ acid, suchéc acid, and the like; c) glycols, such as ethylene
glycol, and EF@MRIE&. " 4) vinyl 10 nononers, such as styrene, vinyl tol uene,
chl orostyrengosmigm,shy&e(r@ acrylates |ike nethylnethacryl ate, ethylene
gl ycol dinethacrylate and t%e like. Other suitable resins include vinyl
ester-, vi nyDiisepropyleminear(@.7v iequil.) c b rphodsphmased oxgctiloride gll AsHEVB" ivere
conponents, a.zed rubbers. . rosins, . netalresinates and urethane-based
resins. 15 Fé&cg%ﬁﬁiirajgggc PRVISE00P HBTRdosRIntien fnhofermyl gesinamingi ing
pai nts See UdiphlcdbmehandRO¥C! tier 4P St “ni a i L '
Sxfers $ iy ifon Rter I P 1 00

Antifouling Marine Coatings. Noyes, Pa

N- For ny| - r osFolitipm of sagiumhearbonate vag addadearidathe Resdtionnibure NessCMlRedd i AT ne
D is a mxt of Dprij antn Lbved. fromnodified Rosin. It is
descri bed asp{?ghylg?%a%%@gﬁ%ée@? dﬁ)[) B RAluay catbenale anddwales weredadded,t he
fol | owi ng syektrasion ofithdlgiieotis! phdde il BichicféthétRihe f%ﬁoEgd% Sfﬂkr%&nonmfe Rosin
amne in eth%}i?éf&%etate 5 equiv. of ethyl fornmate are a ded AroTo

t enper at ur e throngh A gelygnsef silicaigg! fumiskad Rebinasocyanidé aea selbintet oils
evapor g ed Fﬁeﬂfﬂﬂ%ﬁs and the residue is filtered through a short colum
of silica gel” to furhnish N-fornyl rosin am ne under the form of a conpact

resin (yi el dCha@eterisativar sisgesous atlj tH NMRSSpp@Ys7.06 (TH); #0MIH §§bggr()2H)7.6 2 o

(1 120 (S e bp odiagl ey dd oy (1 0 >

Example 3
15 Rosin isothiocyanate (3)
A solution of thiocarbonyl diimidazole (1.5equiv.) in dichloromethane was added to
a stirred solution of Rosinimine in dichloromethane at 0°C under an atmosphere of
dw nitrogen. After the addition was complete, the reaction mixture was heated at
45°C during 16h. The solvent was evaporated and the solid residue filtered through a
20 column of silica gel to furnish Rosinisothiocyanate as an oil (yield: 87%).
Characterisation: oil; 'H-NMR, 3(ppm): 7.16 (1H); 6.99 (1H); 6.89 (1H); 3.37 (2H);
2.90 (2H); 2.82 (1H); 1.22 (6H); 1.21 (3H); 0.96 (3H).

Evaluation of Marine Antifouling Activity of Test Compounds
25 The rate of settlement of laboratory reared cyprid larvae of the barnacle Balanus
amphitrite was determined for testing the activity of candidate anti-fouling
compounds.

Settlement Assay
30 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 2ml of



1 4 NOV 2005 WO 00/55117 -13 PCT/ EPO0O/ 02118 Exanple 2 Rosin |socyap|1pw0(\(22m]5
Di i sopropylam ne (2.7 equiv.) and phosphorous oxychloride (1.1 equiv.) were

successi vel dropwise to a stirred solution of N-fornyl rosinanmne in
5 di chl oro ?ﬁ@%ﬁgat OC under an atnosphere of dry nitrogenpc¥tpovrozihgh at

0C, a 20% sol ution of sodium carbonate was added and the reaction m xture
was allowed to reach roomtenperature fdf-1h. 20% sodi um carbonate and

wat er were added, extraction of the aqueous phase wi th dichl oronet hane
fol |l oned by flltratlon of the residue through a colum of silica gel

f ur ni shed RosFH S%Waﬁﬁd@ewmsdmmwohedswoalpositﬁ)c(db'n&blj (Dﬁ:ﬁ?@é%.n OfH)l
Char act eri sat; k@ﬁf %ﬁous oil; 1H NVMR 8(ppm: 7.16 (1H) 6. 88
(1H); 2.76-3 af%"—'a% 22 (6H) 1.21 (3H); 0.98 (3H). Exanple 3 15 Rosin
i sot hi ocyanate (3 ) A solution of thiocarbonyl diindazole (1.5equiv.) in
di chl oronet hane was added to a stirred solution of Rosinam ne in

di chl or onet hd?l‘éhﬁtargwlwbdb'd fon 24h b aptemperanire o 27°0i £ 20 YGHer lﬁéﬂbgﬁoﬁ e

ti mxtyre was heated at 45C during 16h.
The sol dent BB /AB5sia 1 HEteed teift Laper ame spifiediin thredwrsegprien 4120 O
col um of si |aiwaagelsmmﬁm§\l NFgSBh\Féosﬁtm&%m@C%ﬁDa@Jde@@@ Qi | %rg\éu el%!b87/o
Char acteri satl n:. oil (ppm I—’f)s
3.37 (2H): 8’6‘0(12’%& drop g62Q%fprmaidehyd¢ arg thelmibetSbd settledfnd(m-settled

larvae are counted.

10 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 bamacles.

Categories 2 and 3 are considered to be settled. Percentage settlement in test solution
15 is compared with controls. Estimates of the median effect concentration (EC-50)

after 50 hrs, are calculated using the Spearman-Kirber method.

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

20 solvent and subsequent addition of seawater.

The stock solutions are used to prepare several dilution series in seawater. Controls
are made of seawater, or, if appropiate, in a mixture of seawater and solvent. The
solvent concentration in the controls is equal to the highest concentration in the test
25 solution. As an internal standard (positive control) a concentration range of 0 to

Sppm dichloro-n-octylisothiazolinone will is included in each test.

Test Results

30 Compound EC50 for settlement inhibition in ppm
1 2.6



.Eval uation of Marine Antifouling Activity of Test Conpounds 25 The réthfﬁ\Pf
settlenent of |aboratory reared cyprid | arvae of the barnacle Bal aﬂmu 2005
anphitritewasosmternmned for testing the activity of candi dafgpe /02118
anti-fouling conpounds. Settlement Assay 30 Tests are carried out 1t n four
replicates in sterile polystyrene nulti wgl.l plates. Between 25 and 40
cyprid larvae are injected in the dishes containing either 2nml of 1 4 NOV
2005 WD 00/55117 -14 PCT/ EPOO/ 0211%$ test solution (see below), solvent
control or a positgve control (Dichl oro-n-octyl- isothiazolinone). D shes
are incubated for 24h at a tenperature of 27C 2. After incubation the 5
cyprids are screened for signs of toxicity. Larvae are classified in three
categories: A alive and swimring; B) alive but not active; C dead. The
test is terninatedefsyencgtidi ti on &37a drop of 20% for mal dehyde and t he
nunbers of settled and non-settled Igrnv?gﬁc{higcount ed. 10 Settlenent is
eval uated as follows: 1) Non settled: *fotz Advogtyksothiagokinprey  cypri ds;

2) settlsed cyprids: attached, but not netanorphosed cyprids; 3) barnacles:
attached juvenile barnacles. Categories 2 and 3 are considered to be
settled. Percentage settlenent in test solution 15 is conpared with
controls. Estimates of the nedian effect concentration (EC-50) after 50
hrs. are cal cul ated using the Spearnan-Karber nethod. Al seawater used is
of natural origin and filtered unto 0.2 mcron. Stock sol utions of



~test conpounds are prepared by dissolving an amount of test subst anN[N] Zﬁ%

sui tabl e

are nmade oWOsW&HabYTer ,
sol vent. The

or,

20 sol vent and subsequent additi-on of seawater.
solutions are used to prepare several

i f appropiate,

As6an interna

dilution series in seawater.
in a mxture of seZAERA ORI
sol vent concentration in the controls is equal
concentration in the test 25 solution.

The st ock
Control s

to the highest
standard (positive

control) a concentration range of 0 to
di chl oro-n-octylisot hi azol i none wil |

30 Conpound BEPENITCERIMSEMEN

Sppm
is included in each test.

Test Results

inhibitionin ppm 1 2.6 1 4 NOV 2005 WO
00/ 55117 PCT/EPO0102118 -15 2 0.12 reference* 0.37 * a

4,5-di chl oro-n-octylisothiazolinone 5 WO 00/55117 PATENT CLAIMS 1
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15 3 CH3 | 110 5 17 wherein 18 IIl 1 4 NOV 2005 PCTi /EPO0O/02118 113 lg gl 05
1 4 NOV 2005 -17 R represents NR2ZR3 wherein R2 represents a hydroger? p n?n

Cl - C8-alkyl and R3 represents C=OR4 wherein R4 represents a hydrogen
atomor one of the groups OR 5 or NHR5 wherein R5 designates C - C8al kyl

or aryl, each optionally substituted by halogen; or R represents N=CR 6R
wher ei n -17 -

R represents NR’R® wherein
R? represents a hydrogen atom, C1 - C8-alkyl and
R? represents C=0OR" wherein
R represents a hydrogen atom or one of the groups OR’ or NHR®
wherein
R® designates C1 - C8alky] or aryl, each optionally substituted by

halogen; or

R’ represents N=CR6R7 wherein
R®  represents a hydrogen atom, C1 - C6-alkyl or aryl, and
R’ represents C1 - C6-alky!l or aryl, each optionally substituted by

halogen; or
R represents an isonitril, isocyanate, isothiocyanate or guanidino group;
and
n represents O or 1.

with the exception of the compoundé

NCO He’ NCS

CH
Me :

=C=N _ OCN “c=N"



R6 represents a hydrogen atom C - C6-al kyl or aryl, and R7 reercis,«'arNUV Gl:hns
- C6-al kyl or aryl, each optionally substituted by hal ogen; or

represents an isonitril, isocyanate, isothiocyanate or guani di no group;

and n represents 0 or 1. with the excegtion of the conpounds 1 4 NOV 2005
-18 2. Compounds of the fornmula | according to claim1l, wherein R
represents NR2R3 wherein R2 represents a hydrogen atomor d - C4-al kyl and
R3 represents C=0OR4 wherein R4 represents a hydrogen atom or one of the

groups OR5 or NHR5 wherein RS represents.Cl - -al kyl or aryl, each
opti onald.y sﬁwp?mﬁfwfow?%g%‘%m ?gkd?’g‘plr’é‘s%iprr\ € N=CR6R7 wherein R6

represents a ydr SHORREMLkpinor optionally hal ogen substituted.
aryl, and R7 }?eprglggﬁfgs C - C4-al kyl or optionally hal ogen substituted

aryl; or R represeRls ampiestots 2 hydregen aiemp Pafdr &4-2E¥ Midocyanat e or

%Zpgginno moi ety. 3. Cr%;%gelﬁ?sdé=8§“ WhErehPrmula | according to claimi,

R* represents a hydrogen atom or one of the groups OR® or NHR’
wherein
R® represents C1 - C4-alky] or aryl, each optionally substituted by

halogen; or

R represents N=CR®R’ wherein
RS represents a hydrogen atom, methyl or optionally halogen

substituted aryl, and

R’ represents C1 - C4-alkyl or optionally halogen substituted aryl;

or
R’ represents an isonitrile, isocyanate, isothiocyanate or guanidino
moiety.
3. Compounds of the formula I according to claim 1, wherein

R'  represents NR’R® wherein
R? represents a hydrogen atom and
R’ represents C=OR* wherein

R* represents a hydrogen atom.

4, Method for controlling or combatting a 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 I as

defined in claim 1.

5. Agents, characterized in that the comprise an antifouling-effective amount of
at Jeast one compound of formula I as defined in claim 1 and an aquatically

acceptable inert carmer.



R represents NR2R3 wherein R~ represents a hydrogen atom and R31 NOV 2005
represents C=OR4 wherein R4 represents a hydrogen atom 4. Method fér
controlling or conbatting a marine or freshwater fouling organismwhich
conprises contacting said organismor the |ocus thereof with an
anti-fouling-effective amount of at |eakt one conpound of formula | as
defined in claiml. 5. Agents, characterized in that the conprise an
antifouling-effective anount of at |east one conpound of formula | as
defined in cléGi m Usenef am;mmmdt iof ddrimyula acmeagbﬁxblas defifed it @laimen. and 3 to NOV
2005 -19 6. Use of conpo s of fornul or agents as defined in clains 1
and 3 to control C&HHOC*’(S’H&S{" babmeTRe rcﬁcsf’\”é@h\f/%‘ﬁ‘éﬂ OF&8ISThg or gani sm 7.
Process for the preparation of anti-fouling agents, characterized in that
conmpounds of formula | as defined in claiml are mxed with an aquatically
accept abl e irert Juogdserfor 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.




