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immersed structures that come in contact with water, espe-

cially sea-water, for example vessels (including but not
limited to boats, yachts, motorboats, motor launches, ocean
liners, tugboats, tankers, container ships and other cargo
ships, submarines, and naval vessels of all types), pipes,
shore and off-shore machinery, comstructions and objects of
all types such as piers, pilings, bridge substructures,
underwater oil well structures, nets and other aquatic cul-
ture installations, and buoys etc..

' BACKGROUND OF THE INVENTION

On underwater structures and on ship hulls which are exposed
to sea- and/or fresh-water, attaching and growing of marine
organisms such as green algae, such as Enteromorpha spp. and
Ulva spp., diatoms, such as Amphora spp., tubeworms, bar-
nacles such as Balanus spp., mussels such as Mytilus spp.,
bryozoans such as Bugula sSpp., ascidians, sponges, hydroids
etc. cause severe economic losses because of the increased
friction'(and therefore increased consumption of fuel), or
increased resistance to waves or currents (for static struc-
tures such as off-shore rigs), and because of increased dry-
docking time.

A large number of agents useful for controlling fouling
organisms in sea-water or fresh water are being employed

today, e.g. copper cémpounds and organotin compounds. The /
antifouling agents can be applied in the form of e.g. paints,
solutions, dispersions, pastes, or emulsions,; which on
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Especi al | y rioeentssi chaemel syettadys oripanivolsray elakesnand other bodies of
water with a low or limited water exchange with heavy metals
and toxic compounds by use of such materials in e.g. pain-
tings for application on underwater structures, e.g. a ship’s
surface. Especially, certain heavy metal compounds are known
to accumulate in the animal body such as fish and humans.

With the use of the antifouling agents disclosed in the
present text, it is possible to abolish or minimize the use
of heavy metal based components while at the same time obtai-
ning excellent antifouling properties.

SUMMARY OF THE INVENTION

The present inventors have attempted to develop environmen-
tally compatible and effective antifouling compounds. It has
been found that quinoline compounds (optionally in combina-

- tion with other antifouling compounds) have an excellent
' antifouling effect.

The present invention provides antifouling paint compositions
comprising, i.a. as an active ingredient, a quinoline
compound of formula I
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to accunmulate in the animal body such as fish and humans. EP 0069559
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- 2a- nitroso; cyano; amino; mono(optionally substituted C,_;,-
alkyl)amino; di(optionally substituted C;_,;-alkyl)amino;
(optionally substituted C,_,,-alkyl)carbonylamino; amino-
carbonyl; mono(optionally substituted C,_;,-
alkyl)aminocarbonyl; di(optionally substituted C;_;,-
alkyl)aminocarbonyl; (optionally substituted C;_;,)-acyl;
(optionally substituted C,_;,)-acyloxy; (optionally sub-
stituted C,_,,) -acyl (optionally substituted C,.;p-alkyl);
carboxy; (optionally substituted C,_,,-alkoxy)carbonyl;
thiolo; (optionally substituted C,.;j;-alkyl)thio; (optio-
nally substituted aryl)thio; (optionally substituted
C;.12-alkyl)sulphonyl; (optionally substituted
aryl)sulphonyl; mono(optionally substituted C,_;,-
alkyl)aminosulphonyl; di(optionally substituted C1‘_12-
alkyl)aminosulphonyl; sulphono (SO;H); sulphino (SOjH);
halosulphonyl; isocyano; isothiocyano; thiocyano; (5-
amino-1-methylpentyl)amino; (6-(diethylamino)-1-
methylhexyl) aminb; (3-nitro-1,2,4-triazol-1-yl)sulphonyl
(Formula la); 8-quinolinyl-tetraethylene glycolyl (Formula
1b}; pyranosyl; furanosyl;
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SUMVARY OF THE | NVENTI ON The present inventors have attenpted to

devel op envi ronnen- tally conpatible and effective antifouling
compounds. It has been found that quinoline conpounds (optionally in
conbina- 5 tion with other antifouling conpounds) have an excell ent
antifouling effect. The present inventd on provides antifouling paint

conposi tions conprising, i.a., as an active ingredient, a quhnoline
conpound of fornﬁgadesignates the pame] groups as defined for X above,

or X3 is a group of the formula I’

v
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wherein Y, Y2, Y3, Y%, Y5, Y® and Y’ independently
designate the same groups as defined for X* above or
designate Cgz.;5-alkyl, and Y® and Y’ independently
designate the same groups as defined for X' above or
designate Cg.;5,-alkyl or together form oxo, and the
wavy lines signify that the substituents in question
may be in either of the two possible isomeric
configurations;

or an N-oxide or a salt thereof;

with the proviso that if X*, x2, x3, x%*, X5, and X% each is
hydrogen, and the compound of formula I is not an N-oxide,
then X’ is not hydroxy.

DETAILED DESCRIPTION OF THE INVENTION
The term "immersed" in the present context relates to struc-
tures intended for immersion into any kind of water, salt,

brackish or fresh water.

In the present context, the term "C; _g-alkyl" is intended to

mean alkyl groups with 1-5 carbon atoms which may be straight

or branched or cyclic such as methyl, ethyl, propyl, iso-
propyl, cyclopropyl, butyl, isobutyl, tert-butyl, pentyl,
isopentyl, neopentyl, cyclopentyl, etc.
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- 2a- SUMVARY OF THE | NVENTI ON The present inventors have

attenpted to devel op environnen- tally conpatible and effective
antifouling conpounds. It has been found that quinoline conmpounds
(optionally in combina- 5 tion wth other antifouling conmpounds) have an
excel | ent antifouling effect. Thespresent invention provides
antifoul ing paint conpositions conprising, i.a. as an active ingredient,

a qui nol i neIn tkenpoesdnof cbntewka the term [‘€hr],-alkylheiei intended to

3 mean alkyl groups with 1-12 carbon atoms which may be
straight or branched or cyclic such as methyl, ethyl, propyl,
isopropyl, butyl, iscbutyl, tert-butyl, pentyl, hexyl, octyl-,
dodecyl, cyclopentyl, cyclohexyl, decalinyl, etc. Similarly,
the term "Cg_,,-alkyl" is intended to mean alkyl groups with
6-12 carbon atoms which may be straight or branched or
cyclic, e.g. appropriate gfoups among those listed above.

The term "substituted C;_,,-alkyl" is intended to mean a
C;.32-alkyl group which is substituted with one or more,
preferably 1-3, groups selected from carboxy; protected
carboxy such as a carboxy ester, e.g. C;_;j;-alkoxycarbonyl;
aminocarbonyl; mono- and di(C,._;5-alkyl)aminocarbonyl; amino-
C,.1z-alkyl-aminocarbonyl; mono- and di(C;_,,-alkyl)amino-
Cy.12-alkyl-aminocarbonyl; amino; mono- and di(C;_;5-
alkyl)amino; C,;.;j;-alkylcarbonylamino; hydroxy; protected
hydroxy such as acyloxy, e.g. C,.;p-alkanoyloxy; sulphono; C,.
12-alkylsulphonyloxy; nitro; optionally substituted aryl;
optionally substituted heterocyclyl; halogen, e.g. fluorine,
chlorine, bromine or iodine. Similarly, the term "optionally
substituted C,_;,-alkyl" is intended to mean a C;.j;p-alkyl
group which is unsubstituted or is substituted with one or
more, preferably 1-3, groups selected from those listed
immediately above.

; Examples of such substituted C,_,,-alkyl groups are carboxy-
Ci.12-alkyl (e.g. carboxymethyl and carboxyethyl), protected
carboxy-C,.,5~alkyl such as esterified carboxy-C,.;5-alkyl

(e.g. Cy_35-alkoxycarbonyl-C,_j;5-alkyl such as
methoxycarbonylmethyl, ethoxycarbonylmethyl, and
methoxycarbonylethyl), aminocarbonyl-C,_;,-alkyl (e.g.
aminocarbonylethyl, aminocarbonylethyl and aminocarbonylpro-
pyl), Ci.jp-alkylaminocarbonyl-C,_,,-alkyl (e.g.
methylaminocarbonylmethyl and ethylaminocarbonylmethyl),
amino-C, _,,-alkyl-aminocarbonyl-C;_;,-alkyl (e.gq.
aminomethylaminocarbonylmethyl and aminoethylaminocar-
bonylmethyl), mono- or di(C,_;,-alkyl)amino-C;_;,-alkylamino-



[err] independently designate hydro- gen; hydroxy; [err] -alkyl;
substituted [err]-alkyl; optio- nally substituted [err]-al kenyl; optionally
substituted [err]-al kynyl; optionally substituted [err]-al koxy; optio-
nally substituted heterocyclyl; optionally substituted aryl; optionally
substituted aryl oxy; halogen; nitro; nitrgso; cyano; am no; nono(optionally
substituted [err] al kyl)am no; di (optionally substituted [err]-al kyl)am no;
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8-qui nolinyl-tetraethyl ene glycolyl (Forrmula 1b); pyranosyl; furanosyl;
In the present context, the term "C,_;,-alkenyl" is intended
to mean mono-, di- or polyunsaturated alkyl groups with 2-12
carbon atoms which may be straight or branched or cyclic in
which the double bond(s) may be present anywhere in the chain
or the ring(s), for example vinyl, 1l-propenyl, 2-propenyl,
hexenyl, decenyl, 1,3-heptadienyl, cyclohexenyl etc. Some of
the substituents exist both in a cis and a trans configura-
tion. The scope of this invention comprises both the cis and
trans forms.

In the present context, the term "C,_;,-alkynyl" is intended
to mean a straight or branched alkyl group with 2-12 carbon
atoms and incorporating one or more triple bond(s), e.q.
ethynyl, 1-propynyl, 2-propynyl, 2-butynyl, 1,6-heptadiynyl,
etc.

In the expressions "optionally substituted C,_;,-alkenyl®" and
"optionally substituted C,_;j;-alkynyl", the term "optionally
substituted" is intended to mean that the moiety may be
substituted one or more times, preferably 1-3 times, with one
of the groups defined above for "optionally substituted
Cy.12-alkyl".

The term "C,_,,-alkoxy" designates groups comprising an oxy
function which groups optionally may be substituted one or
more times with the substituents indicated for “"optionally
substituted alkyl" described above.
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In the present context, the term "optionally substituted
aryl" is intended to mean aryl as defined above which may be
substituted with one or more, preferably 1-3, substituents
selected from the group consisting of hydrogen; hydroxy;
optionally substituted C;.,,-alkyl; optionally substituted
C,.,5-alkenyl; optionally substituted Cj.;;-alkynyl; optional-
ly substituted C,_;,-alkoxy; optionally substituted hetero-

 cyclyl; optionally substituted aryl; optionally substituted
aryloxy; halogen; nitro; nitroso; cyano; amino; mono (Cqy _15-
alkyl)amino; di(C;.;5-alkyl)amino; (optionally substituted
C;.12-alkyl) carbonylamino; aminocarbonyl; mono (Cy.12-
alkyl)aminocarbonyl; di(C,_,,-alkyl)aminocarbonyl; optionally
substituted C,_;,-acyl; optionally substituted C;.;;-acyloxy;
(optionally substituted C,_jp-acyl)-C,;_;,-alkyl; carboxy;
C,.1p-alkoxycarbonyl; thiolo; (optionally substituted C;_;,-
alkyl)thio; optionally substituted arylthio; (optiona}ly
substituted C,_;,-alkyl)sulphonyl; optionally substituted
arylsulphonyl; mono(optionally substituted C,_,,-alkyl)amino-
sulphonyl; di (optionally substituted C;_;,-alkyl)amino-
sulphonyl; sulphono (SO,;H); sulphino (SO,H); halosulphonyl;
isocyano; isothiocyano; thiocyano.

Iﬁ the present context, the term "optionally substituted
heterocyclyl" is intended to mean a 5- or é-membered
monocyclic or a 11- or 12-membered bicyclic, aromatic or
partially or fully hydrogenated, heterocyclic group contai-
ning one or more, preferably 1-3, hetercatoms selected from
oxygen, nitrogen and sulphur, which said ring or ring system
optionally being substituted with one or more substituents
selected from the group consisting of hydrogen; hydroxy;
optionally substituted C,_;,-alkyl; optionally substituted
C,.12-alkenyl; optionally substituted C,.;;-alkynyl;
optionally substituted C;_,,-alkoxy; optionally substituted
heterocyclyl; optionally substituted aryl; optionally
gsubstituted aryloxy; halogen; nitro; nitroso; cyano; amino;
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substituted C;_;,-alkyl)sulphonyl; optionally substituted
arylsulphonyl; mono(optionally substituted C,_;;-alkyl)amino-
sulphonyl; di(optionally substituted C;_.,,-alkyl)amino-
sulphonyl; sulphono (SO;H); sulphino (SO,H); halosulphonyl;
isocyano; isothiocyano; thiocyano.

Examples of the heterocyclic groups are pyrrolyl, furanyl,
2,3-dihydrofuranyl, tetrahydrofuranyl, thienyl, 2,3-dihydro-
thienyl, tetrahydrothienyl, imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, pyrrolinyl, pyrrolidinyl, pyridinyl, piperidinyl,
pyrimidinyl, purinyl, quinolinyl, 1,2-dihydroquinolinyl,
isoquinolinyl, indolyl, piperazinyl, pyrazinyl, dioxo;anyl,
dioxanyl, 1,3,5-trioxanyl, tetrahydrothiapyranyl,
dithiolanyl, pyrazolidinyl, iminazolidinyl, pyridazinyl, sym-
triazinyl, sym-tetrazinyl, quinazolinyl, 1,5-naphtyridinyl,
pteridinyl, isoindolyl, 2,3,2’,3’-pyrrolopyrrolyl, 1,2,4-
triazolyl, 1,2,3-triazolyl, tetrazolyl, benzimidazolyl,
indazolyl, benzofuranyl, iscobenzofuranyl, benzothiophenyl,
thienothiophenyl, isoxazolyl, 1,2,5-oxadiazolyl, isothiazol-
yl, 1,3,4-thiadiazolyl, benzoxazolyl, benzothiazolyl etc.

In the present context, the term "acyl" comprises C,_;5-
alkanoyl (e.g. formyl, acetyl, propionyl, butyryl, isobuty-

- ryl, valeryl, isovaleryl, pivaloyl and hexanoyl), C;_j;-

alkoxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl, prop-
oxycarbonyl, butoxycarbonyl and t-butoxycarbonyl) etc.

In the present context, the term "acyloxy" designates an oxy
group to which is attached a group as defined above for
'acyl". Optional substituents on acyl or acyloxy groups may
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which is substituted with one or nore, preferably 1-3, groups selected from
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mean fructofuranosyl, arabinofuranosyl, psicofuranosyl,
sorbofuranosyl, xylofuranosyl, lyxofuranosyl, etc, as well as
0-C,_jg-alkylated, 0-C;_;g-alkanoylated or benzoylated deriva-
tives thereof. The furanosyl moieties can exist in both the
a-anomeric and the f-anomeric forms..

The term "salt" is intended to comprise a salt such as an
organic acid addition salt (e.g. acetate, valerate,
salicylate, galacturonate, gluconate, tannate, trifluoroace-
tate, maleate, tartrate, methanesulphonate,
benzenesulphonate, formiate, thiocyanate and
toluenesulphonate), an inorganic acid addition salt (e.g.
hydrochloride, hydrobromide, hydroiodide, dihydrochloride,
dihydrobromide, dihydroiodide, sulphate, hydrogensulphate,
halosulphate such as iodosulphate, nitrate, phosphate, and
carbonate), a salt with an amino acid (e.g. arginine,
aspartic acid and glutamic acid), a metal salt such as an
alkali metal salt (e.g. sodium salt and potassium salt) and
an earth alkali metal salt (e.g calcium salt and magnesium
salt), an ammonium salt, an organic alkali salt (e.qg.
trimethylamine salt, triethylamine salt, pyridine salt,
picoline salt, dicyclohexylamine salt and N,N’-dibenzyl-
ethylenediamine salt), and hydrates thereof.



6 [err] (e.g. dinethylam nonethyl am nocarbonyl- nethyl and

di nmet hyl am noet hyl am nocar bonyl net hyl ), nono- or [err] (e.q.

di met hyl am nonet hyl and di nmet hyl am noethyl), [err] (e.g. hydroxymethyl and
hydr oxyet hyl ), protected [err] such as [err] [err] (e.g. [err] such as
acetyl oxyet hyl , acetyl oxypropyl, acetyl oxybutyl, acetyl oxy- pentyl,

pr opi onyl oxynet hyl , butyryl oxynmet hyl, and hexanoyl oxynet hyl ). In the
present corfhextterme"Nepride] eis]instendedntiodconpmise sompoundis off the
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or branche clic in which doub may be present anymhere
in the chaifiRg %Yﬁﬁ?mrﬁﬂSSX1¢b¥e§xﬁﬂpFBean9Fl ®-propenyl, 2-propeny
hexenyl, decenyl, 1, 3- heptadlenyl cycl ohexenyl etc. Sone of the

substituent eX| bot a.cis and trans_configura-_ tian co

This | nvencibbtenprret sihdalacnel) s ongdiaflins Hetivar Ve o SERRA "
context, the IansnﬁsnxﬁutedlﬁmenuedZEposmamoa wiithi ghsubstitaernted al kyl
group with t g.@en ey tr 1bo (s)

o g et hyng St S ny'ﬁ %?Pguy% ?8@9%@%*1& pE", CORD Ry, CBRL TR

t he expres§M§r0p£ Qﬁal&i}ds@lbsnﬁ in¥l; [énr}'— e anncseptm@namb}i Substi t ut ed

[err] the tRigBt wié&@aéélfeéé@&tfféﬁeé | §rbl e&@ﬁaﬂs%l@igarbft hat Nef)g moiety
may be sub%# t ut one_or %lnes era é |nE511mnth e of the
groups def iHety + 1% @ pt‘f1 aPry 1 Ruehe: drppeition Wit

substituent selected from the group consisting of H, OH, CH,,
F, C1, Br, NH,, NO,, CHO, mono- or di(C;.g-alkyl)amino-C;_g-
alkylamino, amino-C,_g-alkylamino, a group I‘ as defined
above, and COOH; in the 5-position with a substituent
selected from the group consisting of H, OH, F, Cl, Br, and
SO3H; in the 6-position with a substituent selected from the
group consisting of H, NH,, CH,, F, Cl, Br, and OCHy; in the
7-position with a substituent selected from the group
consisting of H, F, Cl1, I and Br; in the 8-position with a
substituent selected from the group consisting of H, bH, F,
Cl, Br, SO3H, CH;, NH,, mono- or di(C;._g-alkyl)amino-C,_g-
alkylamino, amino-C,_g-alkylamine, OCH,CH; and SO0,Cl; and the
nitrogen atom of the quinoline ring system is at the normal
oxidation stage or oxidized to the N-oxide.

In especially preferred embodiments of the invention the
quinoline derivative of formula I is substituted in the 2-
position with a substituent selected from the group
consisting of H, Cl, CH;, and CH,Cl; in the 3-position with
a CHO; in the 4-position with a substituent selected from the
group consisting of H, Cl, Br, CHO, CH,, NH,, NO,, a group I‘
as defined above, di(C,_g-alkyl)amino-C,_g-alkylamino, and
amino-C; _c-alkylamino; in the S5-position with a substituent
selected from the group consisting of H, Cl, and OH; in the
6-position with a substituent selected from the group
consisting of H, CH,, OCH,;; in the 7-position with a
substituent selected from the group consisting of H, Cl, I
and Br; in the 8-position with a substituent selected from



[err] - al kyl". The term[err] designates groups conprising an oxy
function which groups optionally may be substituted one or nore tinmes with
.the substituents indicated for "optionally substituted al kyl" descri bed

above. 7 1In the present context, the
term"aryl" is intended to nean phenyl, 1Bi phenyl, naphthyl fluorenyl,
tetralinyl, etc. In the present context, the term |onal

subst i t ut heagyPup sonsigtdas f fharPBr WHas %“Qmsdaégéﬂé%i“@n Crag- be

Sﬁbstltut 89 xYh hfhi@es @&nﬂﬂ@{j-@ L&fLR dB.hM.nb-3 ubalhlat geycs ; sahdcthe from
t he group con5|st|n r.og I OXy. t|on Y.

[err]-al kPETBEER 02%5&% (i ][’e?‘?]fb’b‘f %%b%? {:ﬁ#eﬁgf‘@?}]
opti onal - okidmwmﬁnisﬂagtIhrwdxfdimaq t@ptheﬁu+¢yléebst|tuted het er o-
cyclyl; optionally substituted aryl; optionally substituted aryloxy,

halogen nitro, nitroso; cyano; am no; nono( {err alkﬁ ) am no; gerr
(opti onal Mg yu&inhﬂﬂﬂhyqqus]tQuﬂrﬂn@#@@ngkl ledrinatRe| 25k KBakr 5By ;

t t
[err] op F;Q%E:lbstltut d Qchd SFSmePh | PRabbyr SRS ééﬁéﬁdl[&éﬁmnéﬁ!h.@%y

(optional

err]-acy [err] carbo r bonyl
t hi ol o; (%F%lﬂ@%@m tfdf]%ﬁéa t[%?ﬁfd&l’l?%ﬁ‘? h?gny%‘F‘Piﬂ]“la?I §8 %SEPFFU%/ed
aryl thi o; cagpidxdr las Wdrdrd Lttt €disonetson@heyprebehtt ihewdntion

comprises each of such stereoisomers as well as mixtures
thereof, such as racemic mixtures. It is preferred that the
orientation of substituents on the group of formula I’
correspond to the orientation in the corresponding
1-azabicyclo[2,2,2]octylmethyl group in cinchona alkaloids
such as quinine and quinidine.

Examples of quinoline compounds of formula I are given in
Table 1 below.

TABLE 1
No. Compound

quinidine

quinine

cinchonidine
cinchonine
cinchotoxin
quinaldine
chloroquine

quinine hydrochloride
3-aminoquinoline

W © 3 6 U1 B W N K

[}
o

6-aminoquinoline

[
[

8 -aminogquinoline

=
N

4-aminoquinaldine

(=)
w

2,2’-biquinoline

=
-

O- (4-chlorobenzoyl) hydroquinidine

o)
(&

O- (4-chlorobenzoyl)hydroquinine

-
(o)}

5-chloro-8-hydroxy-7-iodoquinoline



aryl sul phonyl ; nono(optionally substituted [err] sul phonyl; di(optionally
substituted [err] sul phonyl; sul phono [err] sul phino [err] hal osul phonyl;
Lsocyano; i sothiocyano; thiocyano. In the present context, the term"”
optionally substituted heterocyclyl” is intended to nean a 5- or 6-nenbered
nonocyclic or a 11- or 12-nenbered bicychpc, aromatic or partially or fully
Rydr ogenat ed, heterocyclic group contai- ning one or nore, preferably 1-3,
het er oat ons sel ect 2@ fr om 6xyghdoronist- hygdeoxyathisidlbime , which said ring or

ring systemoptiongkly beigg ' % i %?H Jtuents
selected fromthe i?oup co%s#?pﬁﬁg?ggkﬁ'$ﬂi§%%y#%éﬁo yfﬁg%ﬁﬁgéﬁéb
substituted [err] @&Btional Frlomeauingt ddphesphads i onal |y substituted C2
12- al kynyl ; thlongbly subgtbhgbggqhghghﬁmglonalIy substitut ed ' .
het er ocycl yl ; optlgnally substltuted,ar{L, optionally substituted aryl oxy;
hal ogen; nitro; niffoso; cfafBloxp@ydnoline

8 [err]-alkyl)an g, [errkb,a-dibramiord-hydrioxyralinoldestituted [err]

am nocar bonyl ; [er& di [errb_-al Xl g%pocqﬁp%pyl; optionally substituted
[err] optionally su stitutéd [8% % ona) f’substituted [err] carboxy;
[err]-al koxycar bongh; thi oBoetbpxyqudhiol inesSt-isalpderiar deight i onal |y
substituted arylthbhe; (thh?ﬂibhé%ﬂﬂﬁﬁﬁ§“ted [err] optionally substituted
aryl sul phonyl ; nong%optlona |y substituted [err]

hydroquinine
27 8-hydroxy-7-iodoquinoline-5-sulphonic acid
28 8-hydroxyquinaldine '
29 kynurenic acid
30 lepidine
31 6 -methoxyquinoline
32 6-methylquinoline
33 8-methylquinoline
34 4-nitroquinoline-1-oxide
35 primaquine diphosphate
36 quinéldic acid
37 quinoline
38 quinoline-3-carboxaldehyde
39 quinoline-4-carboxaldehyde
40 quinoline-3-carboxylic acid
41 quinoline-4-carboxylic acid
42 quinoline-N-oxide hydrate
43 8-quinolinesulphonyl chloride
44 1- (8-quinolinesulphonyl) -3-nitro-1H-1,2,4-
triazole
45 2-quinolinol
46 4-quinolinol
47 5-quinolinol
48 8-quinolinol N-oxide
49 tetraethylene glycol bis(8-quinolinyl)ether

50 xanthurenic acid



k

sul phonyl ; di (optionally substituted [err] sul phonyl; sul phono (SO3H);

sul phino [err] hal osul phonyl; isocyano; isothiocyano; thiocyano. Exanpl es

of the heterocyclic groups are pyrrolyl, furanyl, 2,3-dihydrofuranyl,

tetrahydrofuranyl, thienyl, 2,3-dihydro- thienyl, tetrahydrothienyl,

i m dazol yl , oxazolyl, thiazolyl, pyrazolyh, pyrrolinyl, pyrrolidinyl,

pyridinyl, piperidinyl, pyrimdinyl, purinyl, quinolinyl,

1, 2- di hydr8qmenofi thée, quinglinel icoppoundioleppresgmsi dry nformypla a i siyé I

di oxol anyl | OX , Yl Wo) hoe € thi apy. Wl nyl,

pyrazol i di ﬁ?ﬁ%’ﬂi ?na%ig%fl‘fiéi E’wfhp;é%q%?z‘? Ny Hﬂsyy%d)t%‘gg%ﬁw*%dné‘%‘%‘%% nyl

qui nazol i n9¥, prepagraghsynthesicalive biwigpnaventsignalbinethods known in '

2,3,2",3 - gHer akepYThaky! quinédidnd 'daditudds bof Rt B Of Yean (5 ra¢Rl V!

ben2|n1dazohél, i ndazol benzof uranyl |sg$enzofuran | , benzot hi ophenyl,
Ay e dg, 1s

|,
t hi enot hi op ed; Qxxs%l"ﬁp,tl??z]«sm IAWn | i, e ¥t - yTh
1, 3, 4-t hi atlheradgs, &egzoxaneleophidizotdibannitit e . readtide; pr esent

text, t 1l acyl " i K | L f |
oropt onyl - SEebEFIpREELS, SROERLCHES I e s GO Indro ] & dlbsc SEGHbn
hexanoyl ), rpactionskogyciibation eepnctimmmx e Bimdyp er¢rstyton boblé,
Prop- oxycehBeRTbapPH! 2L4ERTBANY It DAL GA RO Spficnesid; e
present context, the term "acyloxy' designates an oxy, group to lchis
attached aCgWbe’ aSYREhPALS: afdee Ftrd{edléaﬁer syAthesis s el isrbianoatacy|

or acyl oxyogsGu86itB¥ed benzenes; the Balz-Schiemann reaction; aldol
condensations, Claisen condensations and other carbanion

reactions; reduction reactions; esterification reactions;
displacement reactions involving aryne intermediates; sulpho-
nation; nitration; catalytic alkylations; Ladenburg re-
arrangements; decarboxylations; the Reissert reaction; Frie-
del-Craft substitutions; hydrolysis reactions etc. (See "The
Chemistry of Heterocyclic Compounds" edited by E. C. Taylor,
Vol. 32, part I, II and III, John Wiley & Sons, New York,
1990) .

For example, quinine (compound no. 2 in Table 1) can be
obtained by extraction from Cinchona spp. as described by N.
L. Butta and C. Quassim in Indian J. Chem. 6(19) (1968), 566-
567, or by synthesis from n-benzoyl-meroquinene methyl ester
and 6-methoxylepidine as described by J. Gutzwiller and M.
Uskokovi¢, J. Am. Chem. Soc. 92(1), (1970), 204-5.

The quinoline compounds, used as an active ingredient, may be
used alone or in combination with other antifouling agents.
The active ingredient may be used as a crude extract or in a
purified form.

The antifouling agents may be used in various formulations
including paints, solutions, dispersions, pastes, emulsions
etc.. For example, when the antifouling agent is to be used
in a paint, an antifouling paint is prepared by mixing one or



9 be the sane as those described for optionally substituted al kyl above.

In the present context, the term "pyranosyl"” is intended to nean
gal act opyranosyl, glucopyranosyl, mannopyranosyl, allo- pyranosyl,
al tropyranosyl, gul opyranosyl, idopyranosyl, talopyranosyl, etc, as well as

[err] [err] al kanoyl ated or benzoyl ated derivatives thereof. The pyrano-
syl npieties can exist in both the [err]-anoneric and the [err]-anoneric
formns. | sevhrapr efetthec amtteme itdypradeiient's windssy | foxmulat Erditht oneean

fruct of ur aBQS)ﬁBFyi%?b'tﬂ%f & Q’?%Qnté;?e%oﬂﬁi@&?% wor bof uranosyl ,

xyl of ur anosyl uranosy as [err] Jerr] or benzoyl ated
deriva- tives thereof. The furanosyl noi eties can exist in both the

a- anoner i caapgplibkall ahth ARy odiHt compddti® Fosahde i pﬁéeﬂd_eﬂgto
conprise a sa such as an organic acid ad%ItIOﬂ sal t

val erate, 2aPPCHPg SLIRQtyTe, leﬁﬁtﬁﬁnﬁﬁ%314¥ﬁﬂﬁﬁép %bm?Fh%?%a%E
tate, mal eaéastt ahler aht i fevilidre ag‘e;ﬂmrwﬁ eshd efeaneka | Dhagmavell f as nbake,

t hi ocyanat toI 0 0 n g.
hycr oehl or CheRORya CORPSREAES s ool e Akl o, FbLo48n BFheBEsd.
d|hydr0|oddwsﬁ,ssbéwam¢§ hpadogeiditiiplasg €, hal osul phate such as

| odosul phate, nitrate, phosphate, and carbonate), a salt with an amno acid

(e.g. arginine, aspartlc aC|d and(glutanlc acid), a netal salt, such as an
al kal i net AYPiged Exagplesy e PR T | TRF LRI tWORRATaRiBAr EALAI kal |

metal salt ofig. goedngi wam@xtclmd P Sdetfi vt i Ves ANcOPODme s Sef t viapl
organic alk%htaialt Jinyl isobutyl ether; copolymers of vinyl chlo-
ride and vinyl isobutyl ether; alkyd resins or modified alkyd
resins; hydrocarbon resins such as petroleum fraction conden-
sates; chlorinated rubbers; styrene copolymers such as
styrene/butadiene copolymers and styrene/acrylate copolymers;
acrylic resins such as isobutyl methacrylate copolymers,
methyl methacrylate/n-butyl methacrylate copolymers;
polyamide resins such as polyamide based on dimerized.tall
oil fatty acids; cyclized rubbers; epoxy esters; epoxy ure-
thanes; polyurethanes; epoxy polymers; silicates; silicone
resins or silicone elastomers; etc., as well as mixtures
thereof. The binder may be erodible (self-polishing) or non-
erodible (non-soluble). The amount of binder in a paint
composition is typically in the range of 10-80 percent by
weight in the wet paint, preferably 10-40 percent by weight
in the wet paint.

Typical examples of fillers are calcium carbonate, dolomite,

talc, mica, barium sulphate, kaolin, quartz flour, etc.. The

amount of filler in the paint composition is typically in the
range 0-20 percent by weight in the wet paint.

Typical examples of pigments are grades of titanium dioxide,
zinc oxide, red iron oxide, carbon black, graphite, yellow
iron oxide, phthalocyanine blue, phthalocyanine green. The
amount of pigment in a paint composition may typically be in



trimethylamne salt, triethylam ne salt, pyridine salt, picoline salt,

di cycl ohexyl am ne salt and N, N -di benzyl - ethyl enediam ne salt), and
hydr at es t hereof. 10 The term
"N-oxide" is intended to conprise conpounds of the present invention where
the ring nitrogen of the quinoline ring syStemis oxidized to the N oxide.
In preferred enbodi ments, the quinoline derivative of formula | is
subst it ut edtha raage- pfsiit bOnpercens bybseightntindhe (et BBt he group

consi sting gieFerSbiyl 6L6b PerCentBr. COOH, and quinolinyl; in the
3-position mnth a sugstltuent selected fromthe group consisting of H,

[err] CHO COOH, F., d, and Br; in the 4-position with a substituent
sel ected frm&balgéﬁampaélswt tip@soiarlé, 1QI4 B3B( bty aminis ) adetrdquihibhe

nono- or [eLr | am er, s, defined above, and COOH;, in
t he 5- p05|t?8h ﬂ#ﬁ% EgggﬁhPﬁgh égﬁﬁthe group consisting of H,
oH F, d, Br, and [err] in the 6- p05|t|on with a substituent selected from

the group thﬁﬁinggﬂr\??es[ B Loh %k sFmGw Ry Y E&h clnéﬁ'téh&; the

7-position uent selecte fronlt e group_co S|st|n
Cd, | and BARtifoupdng. padnti aﬁevmdtlﬁsa:mt .qzmﬁr%@mm%%ﬁ% grsup
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to the N-oxmdztures such as ethanol/water mixtures; aliphatic, cycloali-
phatic, and aromatic hydrocarbons such as white spirit,
cyclohexane, toluene, xylene, and naphtha solvent; ketones
such as methyl ethyl ketone, acetone, methyl isobutyl ketone,
methyl isoamyl ketone, diacetone alcohol, and cyclohexanone;
ether alcohols such as 2-butoxyethanol, propylene glycol
monomethyl ether, and butyl diglycol; esters such as
methoxypropyl acetate, n-butyl acetate, and 2-ethoxyethyl
acetate; chlorinated hydrocarbons such as methylene chloride,
tetrachloroethane, and trichloroethylene; and mixtureé
thereof as well as any other solvents usually employed within
the coating industry. The amount of solvent in a paint
composition is typically in the range of 0-50 percent by
weight in the wet paint, preferably 15-35 percent.

Typical examples of additives are:

plasticizers such as chlorinated paraffin; low molecular
weight polybutene; phthalates such as dibutyl phthalate,
benzylbutyl phthalate, dioctyl phthalate, and diisodecyl-
phthalate; phosphate esters such as tricresyl phosphate,
and 2-ethylhexyl diphenyl phosphate; sulphone amides such
as alkyl-p-toluene sulphone amide; and polymeric acrylic
plasticizers. Plasticizers may be present in amounts in
the range of 0-10 percent by weight in the wet paint;

surfactants such és derivatives of propylene oxide or
ethylene oxide such as alkylphenol-ethylene oxide conden-



In especially preferred enbodi nents of the invention the quinoline
derivative of fornmula | is substituted in the 2- position with a
substituent selected fromthe group consisting of H C, [err] and [err] in
the 3-position with a CHG, in the 4-position with a substituent selected
fromthe group consisting of H O, Br, Q4O [err] a group |I' as defined
above, di([err]-al kyl)am no-[err alk Ian1no and am no-[err]-al kyl am no;

in the 5-positis®Fedit feth te em@ngétb%@@Ham%@ﬁﬁtﬁé Yreas sk ehs EREYof

H d, tand O:j ﬁﬁ[&&%&m@st L o Ii‘téd%ﬁ@ﬁééthﬁﬂblé?hﬂéheéff 'J.Qﬁb?.ég.c?r oup
consisting o err in osition W stituent selected from
the group consi®Sidig odqcéﬁﬁp%yhapﬁ tﬂ%ﬁgiﬁggpP off gtes;

subst it uent sebmﬁ(ﬁbya(mnc1th1n. Sufﬂ@cganup maysbetpmgsehtH;nCHmobatd

di([err]- aIkyI) ajm. n 138l khap.po and
[err] and the i oge %ﬁa‘%k% éw n t|-'ne ?ﬁgg'sé;{;’s%gmgls g}teg r‘mal
oxi dati on stage or OX|d|zed to the N-oxide. It will be obvious to a

person skill ed aéfédmrg% nag}é&%sté'@c t%é‘psﬂﬁibaﬁé emshem&%% ke cont ai ns

several asymmetric car at ons an e conpounds of fornila
therefore can &§eflenis b AMQUNES ciRoFRBNERRICTRE PrdsPRECERFehY) ¥eight

conprlses each igf gngﬂwéﬁeﬁgingpners as well as m xtures thereof, such as
racem c mxtures. It is preferred that the orientation of substituents on
the group of formula I

catalysts such as polymerization catalysts and initi-

ators, e.g. azobisisobutyronitrile, ammonium persulphate,
dilaurylperoxide, di-t-butylperoxide, cumenehydroper-
oxide, and p-toluenesulphonic acid; dryers, e.g. metal
octoates and metal naphthenates; and activators, e.g.
salicylic acid and benzyl alcohol. Catalysts may be
present in amounts in the range of 0-3 percent by weight
in the wet paint;

stabilizers such as stabilizers against light and'heat,
e.g. 2-hydroxy-4-methoxybenzophenone, 2-(5-chloro- (2H) -
benzotriazol-2-yl) -4-methyl-6- (tert-butyl)phenol, 2,4-
ditert-butyl-6- (5-chlorobenzotriazol-2-yl)phenol, which
may be present in amounts in the range of 0-2 percent by
weight in the wet paint; stabilizers against moisture
such as molecular sieves or water scavengers, which may
be present in amounts in the range of 1-3 percent by
weight in the wet paint; stabilizers against oxidation
such as tert-butylhydroquinone; butylated hydroxyanisole;
butylated hydroxytoluene; propylgallate; tocopherols;
L-ascorbyl palmitate; carotens; vitamin A, which may be
present in amounts in the range of 0-2 percent by weight
in the wet paint;

polymerization inhibitors, e.g. para-benzoquinone,
hydroquinone and methyl-hydroquinone, which may be pre-
sent in amounts in the range of 0-3 percent by weight in
the wet paint;



correspond to the orientation in the correspondi ng
1-azabicycl o[ 2, 2, 2] octyl net hyl group in cinchona al kal oi ds such as qui ni ne

and qui ni di ne. Exanpl es of quinoline conpounds of formula | are given in
Tabl e 1 bel ow. TABLE 1 No. Conpound 1

qui ni di ne 2 qui ni ne 13 ci nchoni di ne 4

ei nchoni ne 5 ci nchotoxin 6 qui nal di ne 7

chloroqui ne inhibigors agaéhakneckygsdonl sticheas zinc phosphate; zinc

3-am noqui nol i R€raporate, 1@hich mAy2PeNpReReli RS amountsjén the range
8- am noqui nol i ne 12 4- am noqui nal di ne

2,2' - bi qui nol i e 0-20 perggnt bYoweéﬂhEhPBrGB@n¥@§lfﬁ?d#qu|n|d|ne

15 0- (4-chl or obenzoyl ) hydr oqui ni ne

5-chloro- 8- hydé§é¥e§ei8&°§§éﬂ€£'Qﬁch as glycols, which may be pré%ent
in amounts in the range of 0-5 percent by weight in the

wet paint; and

thickeners and anti-settling agents such as colloidal
silica, aluminium stearate, hydrogenated castor oil,
polyethylene fibres and organo-modified clays, which may
be present in amounts in the range of 2-6 percent by
weight in the wet paint.

It is often advantageous to incorporate into the coating on
the marine structure, preferably in the same layer as the
quinoline derivative of formula I, a substance which enhances
the antifouling activity of the quinoline compound. In the
present gpecification and claims, the term "enhances the
antifouling activity" is intended to indicate, that the
substance has an additive effect or even a synergistic effect
together with the quinoline compound. Thus, apart from the

< quinoline compounds of the formula I, an antifouling paint
may contain other secondary substances which enhance the
antifouling activity of the quinoline compound(s). Typical
examples of such enhancing substances to be used in
combination with the quinoline compounds of formula I are:

organometals such as trialkyltin salts such as
hydroxytriphenylstannane, dibutylbis (1-oxododecyloxy) -
stannane, fluorotriphenylstannane, chlorotriphenyl-
stannane, tributylfluorostannane, and tributyltin
maleate; hexabutyldistannoxane; trialkyltin copolymers
such as tributyltin resinate, tributyltin acrylate
copolymer, and tributyltin methacrylate copolymer;
metallo-dithiocarbamates such as bis(dimethyldi-
thiocarbamato) zinc, ethylene-bis(dithiocarbamato) zinc,
ethylene-bis (dithiocarbamato)manganese, and complexes



17 5-chl or o- 8- hydr oxyqui nol i ne 18 2- (chl or onet hyl ) qui nol i ne

hydr ochl ori de 19 chl or oqui ne di phosphate 20 2-chl oroqui nol i ne 21
A-chl oroqui nol i ne 22 5, 7- di br onp- 8- hydr oxyqui nol i ne 23

4, 7-di chl oroqui nol i ne 24 8- et hoxyqui nol i ne-5-sul phonic acid 25
hydr oqui ni di ne 26 hydroqui ni ne 27 18

8- hydr oxy- 7-i odoqui nol i ne-5-sul phonic acid 28 8- hydr oxyqui nal di ne 29

kynureni ¢ aci doggween thesdi nbig1l-hydrexye2idGH)quyriidinetdpionato) -0, S

6- met hyl qui nol ¢9gpa3; copﬁérnat:wmwoul% ?ﬂrrldufé'-@-lﬂr%ﬁ.-“.@]éﬂﬁié oxi de
35 pri maqui ne di p U|na acid qui nol i ne 38

qui nol i ne- 3- céP%%R&l&Eh?EErBQYl) baam#&h chloxiiRial dehyde 40

gui nol i ne- 3-carboxylic acid 41 qgui nol i ne- 4-carboxylic acid 42
qui nol i ne- N- oxi de_hy. 8- qui nol i_nesul phan | o

1- (8- qui nol i neBgF ﬂ ﬂ%?l@eﬁ. Bpgh As) copper,  coppe theatz% lz?g°Ys such

2- qui nol i nol 48s coppérqnmuhblnallb?s meﬂihmmxmdesuﬂuch;as cumgraeus nol i no

N-oxi de 49 oaéiﬁér aghlYLGRe18! ¥&lhed Hetzdl il dud i Alprous

xant hureni ¢ acl
thiocyanate, barium metaborate, and copper sulphide;

heterocyclic nitrogen compounds such as 3a,4,7,7a-
tetrahydro-2- ( (trichloromethyl) thio) -1H-isoindole-
1,3(2H) -dione, pyridine-triphenylborane, 1-(2,4,6-
trichlorophenyl) -1H-pyrrole-2,5-dione, 2,3,5,6-
tetrachloro-4- (methylsulphonyl) -pyridine, and 2-
methylthio-4-tert-butylamino-6-cyclopropylamine-s-
triazine;

heterocyclic sulphur compounds such as 2-(4-thiazolyl) -
benzimidazole, 4,5-dichloro-2-octyl-3(2H) -isothiazolone,
1,2-benzisothiazolin-3-one, 4,5-dichloro-2—octy1-é(2H)-
isothiazoline, 1,2-benzisothiazolin-3-one, and 2-
(thiocyanatomethylthio) -benzothiazole;

urea derivatives such as N- (1, 3-bis(hydroxymethyl)-2,5-
dioxo-4-imidazolidinyl) -N, N’ -bis (hydroxymethyl)urea and
3-(3,4-dichlorophenyl)~1,1-dimethyl urea;

amides or imides of carboxylic acids, sulphonic acids and
of sulphenic acids such as 1,1-dichloro-N- ((dimethyl-
amino) sulphonyl) -1-£fluoro-N- (4-methylphenyl) -methanesul -
phenamide, 2,2-dibromo-3-nitrilo-propionamide, N-methylol
formamide, N- (dichlorofluoromethylthio)-phthalimide, and
N,N-dimethyl-N’ -phenyl-N’ - (dichlorofluoromethylthio) -
sulphamide;

salts or esters of carboxylic acids such as 2-((3-iodo-2-
propynyl)oxy) -ethanol phenylcarbamate and N,N-didecyl-N-
methyl -poly (oxyethyl) ammoniumpropionate;



13 Some of the quinoline conmpounds expressed by fornmula | are known
conpounds whi ch can be extracted from natural sources or prepared
.synthetically by conventional nethods known in the art. Thus, quinoline
conpounds of formula | can be syn- thesized by conventional nethods known
in the art. This includes, e.g., nucleoplfilic substitution reactions;

el ectrophilic substltutlon reactions; hOﬂD|{tIC substitution reactions;
cyclisation r@an::tnemssumeasmtabmdr@abw‘éhy gmanesi aRfbabi n reaction: the
Doebner - von Mdd&iq sddigbamin&onbes’ synthesis; the Friedl ander synthesis;
cyclisation of o-substituted behzenes; the Bal z- Schi emann reaction; al dol
condensati ons, C aisen condensations and ot her carbani on reactions;
reduction reaqhﬂﬂmsltwﬁé@rmétnaﬁéosucnaaéidmsz-ﬂydpbayeethDXVémEMhane,

Al Kyl 51 one. Lodbnisth Qo BFo 28  AntmanpebRytRpsBy bk kahe "Bl Vo1 Co,

reacti on; Fr|ememhyléneﬁblSUbsocyanabas; hydrol ysis reactions etc. (See
"The Chem stry of Heterocyclic Conpounds” edited by E. C. Taylor, Vol. 32,

part I, Il and IIl, John Wley & Sons, New York, 1990) For exanpl e,
qui ni ne (conpd&ﬁﬁ%kﬁuQedanﬁﬁﬁéel?ughnaﬁezmﬁvévﬁé&eﬁfaEhH%E&Fo@ from
G nchona spp ﬁ@ﬁédié&ﬂb@ﬁleklle,BmthadaaaleroQuaaauﬁm@tmynammncm Chem

6(19) (1968), 566- 567 -b th
e e PN R T e

J. Am Chem Spbe((@2{ddométHyD)sul2Pfhonyl) -4-methyl-benzene;

tetraalkyl phosphonium halogenides such as tri-n-
butyltetradecyl phosphonium chloride;

Guanidine derivatives such as n-dodecylguanidine
hydrochloride;

disulphides such as bis- (dimethylthiocarbamoyl) -
disulphide and tetramethylthiuramdisulphide;

and mixtures thereof.

In the antifouling paint composition, the total amount of the
compound (s) of formula I as well as any secondary or
enhancing antifouling agent(s) may be in the range of 2-50
percent by weight in the wet péint, preferably 5-50 percent.

The antifouling paint composition may be prepared by any
suitable technique that is commonly used within the field of
paint production. Thus, the various components may be mixed
together using a high speed disperser, a ball mill, a pearl
mill, a three-roll mill, etc..

The antifouling paint composition according to the invention
may be applied to the marine structure to be protected by
means of any of the usual techniques used within the paint
field such -as by means of a brush, a roller, a pad, by dip-



The qui noline conpounds, used as an active ingredient, may be used al one or
in conbination with other antifouling agents. The active ingredient may be
used as a crude extract or in a purified form  The antifouling agents may
be used in various formul ations including paints, solutions, dispersions,
pastes, enulsions etc.. For exanple, wheo the antifouling agent is to be
used in a paint, an antrfoulrng paint is prepared by m xi ng one or

14 sever &ing, thwe sprawing ngekedi enThe oéxaft fechuigue whosemhsependst e of
the COMPORGIYS s BhPeck D& Wb prérb¥Pb§hndNhh E8ULDRG R PGS ON

for use in providing a marine structure according to the invention
conpri ses SAMRQHLime(IEh 128 15 BEBRPSHEYY ﬁch'érﬁﬂFjaulpoé’s &R8 Pas one or

nor e conpmumlseéﬂsﬁae@h@ﬂpngrbféﬁlﬁéa aia b i easiopisg erhniciliess aredl vent s,

and addrtrves i Ty exa | es_of rs_are r.osi n; wood rosin;
tall oil rﬁ?%‘f??% n° Ee?rgﬁtl? e8F Bop 'Iig] $&rs of vinyl acetate
and vinyl |sobutyl ether copolyners of vinyl chlo- ride and vinyl isobutyl
et her; al ras iy

petroleunt actron con é$%%$s£€§bﬁeac %E Q%?;?%ﬁégﬁrpo yners

such as stnmérhe mmlenedaeteorpm ynerinangdtsugEune/ &@r PeapEat@stiaphdns ;one

or several successive layers, typically 1 to 3 layers. The
total dry £ilm thickness of the coating will typically be
10-1000 um, preferably 40-450 um.

The marine structure to which the paint composition according
to the invention may be applied to may be any of a wide
variety of solid objects that come into contact with water,
in particular sea-water, for example vessels (including but
not limited to boats, yachts, motorboats, motor launches,
ocean liners, tugboats, tankers, container ships and other
cargo ships, submarines (both nuclear and conventional), and
naval vessels of all types); pipes; shore and off-shofe
machinery, constructions and cbjects of all types such as
piers, pilings, bridge substructures, underwater oil well .
structures, etc.; nets And other mariculture installations;
and buoys; and is especially applicable to the hulls of ships
and boats and to pipes.

Prior to the application of a paint composition of the inven-
tion to a marine structure, the marine structure may first be
coated with a primer-system which may comprise several layers
and may be any of the conventional primer systems used in
connection with application of antifouling paints to marine
structures. Thus, the primer system may include a first layer
of a tar or bitumen composition followed by a layer of an
adhesion-promoting primer. In a preferred embodiment, the
primer-system is a sea-water non-erodible paint having a
composition as that of the antifouling paint but which erodes
at a rate of less than 1 pm per 10,000 nautical miles.



acrylic resins such as isobutyl nethacrylate copolynmers, nethyl

nmet hacryl at e/ n-butyl nethacryl ate copol yners; pol yam de resins such as

pol yam de based on dinerized tall oil fatty acids; cyclized rubbers; epoxy
esters; epoxy ure- thanes; polyurethanes; epoxy polyners; silicates;
silicone resins or silicone elastoners; =z c., as well as m xtures thereof.
The binder may be erodible (self- pollshlng) or non- erodi bl e (non-sol uble).
The anmountSwitablelequirobipai derivapdvesi of thet prlesenty inveritd amamgze of

1080 per oggt iaupl §Mindde RILA! BE Bhe REEHSAAILSEOPAE RALERI adY

wei ght in the wet palnt pi cal exanpl es of | ers are cal cium
car bonat e, RFHHPER, 1R Fxampieal Bgredry sgiyest gn RESILViH LY @f BF fieaft

etc. ghgomw& at)f%ézhiﬂ:ﬂ i:ﬁn&étﬁﬁﬁét&?ncﬁlfp?hlet Is&@;e_!z‘ila}t)aﬁitcﬁﬂl %50 rpfinh
range e wej L ain i_cal exanples o

pi g?rent s a?‘g ‘gg?ﬁ#é&yént?egﬁﬁ’ﬁﬁydf’gxmge, g??ﬁ‘c 80%; %‘par &9 oxi de, carbon
bl ack, gragmcentyationy of obhexsdperphthatoofaniofe ppimye moxet Ipﬁeﬁgmh’l}e
green. Theax?@é%%vfég%ﬁ”&ﬁhé&sé Bﬁ%“&tcgmﬂ 1&:%&1“ d@%égﬁgﬂr g% éﬁ'edﬂrﬂe

the range o in the me par nt
per cent . SW%‘Fa@&aﬂ%I 2Q EPmd§l=}§haf‘i§ @MB-S@(VB&WI %%ﬂﬂﬁaﬁﬂﬁ dhe

a nominal concentration of the supernatant of 10 ppm,

when the test conditions are calibrated so that the sodium
dodecylsulphate reference, in a concentration of 20 ppm gives
an activity of 20-60%.

Suitable quinoline derivatives of the present invention are
for example those which, in the spore test performed as
described in Example 2 herein, gives an activity of at least
50% at a nominal concentration of the supernatant of S0 ppm,
preferably an activity of at least 80% at a nominal
concentration of the supernatant of 100 ppm, more preferably
an activity of at least 80% at a nominal concentratioﬁ of the
supernatant of 50 ppm such as an activity of at least 80% at
a nominal concentration of the supernatant of 10 ppm, when
the test conditions are calibrated so that the TBTO
reference, in a concentration of 0.007 ppm gives an activity
of 50-100 %.

Suitable quinoline derivatives of the present invention are
for example those which, in the Diatom test performed as
described in Example 3 herein, gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
preferably an actiﬁity of at least 80% at a nominal
concentration of the supernatant of 100 ppm, more preferably
an activity of at least 80% at a nominal concentration of the
supernatant of 50 ppm such as an activity of at least 80% at
a nominal concentration of the supernatant of 10 ppm, when
the test conditions are calibrated so that the sodium
dodecylsulphate reference, in a concentration of 30 ppm gives
an activity of 20-60%.



and ot her ant hraqui none derivati ves. Typi cal exanples of solvents in
whi ch the conmponents of the antifouling paint are dissol ved, dispersed or

enul sified are water; alcohols such as nethanol, ethanol, propanol, isopro-
panol , butanol, isobutanol, and benzyl al cohol; alcohol/water m xtures such
as et hanol /water m xtures; aliphatic, cyeRoali- phatic, and aromatic

hydr ocar bons such as mhlte spirit, cyclohexane, toluene, xylene, and
napht ha soBudfeblieeawiew lsinsh d@rmmesetml tm@tmr@sela‘éemmntmnhyre

i sobut y! k%&ﬂ@xaﬂgﬂévltﬁo%@mﬂl&?t ofie, tﬂLs %fé&@faa&égeoberﬁaémed as
cycl ohexanqgne; ether al cohol s such as 2-but oxyet hanol ? yl ene gl ycol

monoret hyl SEEFEAD %&%Lﬁ’iﬂmﬁeglﬁlcﬂﬁre%{ FLVEY AR ACHE yﬁﬁoﬁﬁl 1§§§Fat e,
n- butylh ?csmt eit wg:oatmdmbﬁdedtmﬁh o eof gﬁm@rsﬁ?émabaﬁfooﬁrBOngpmuch
as net en oride,_tetrachl oroet hane, a chloro e; an

m xture)s/ tﬁ% g] afg.ngr} aacst’ﬁ’r‘i's’:%t r"ﬂsg‘*%ﬁr}f sé(&u%ﬁl?i §%¥%§gd wi thin the
coating |n@mnneptfﬁuiqnnnﬁuthﬁ supemnatant 0Hal0@ ppmposereopreferapiyal |y
0 Lhe rangg aldvil PRCA duadielg 40 4 olBha P GheoREEAEIBH YrlbndS

percent. Typi itlves are: | I Zér'S such
chlor|nateéq&ﬁﬁﬂQQQ¥tIQﬁNﬁﬂﬂRRﬂHQ?Ch asvﬁﬁgh@t56}9$u?§n%t beaakl 8P&sakuch

as di butyl aplaiomrﬁle,concem&wtdi ﬂté*‘é\hﬁéﬁna@é.ﬁ@t&f pbt Bt @heand

di i sodecy!l ht hal hos ate esters uch pﬁosphate

and 2-et hyltlli’&()}:lelo e TP 2 tﬁ

al kyl - p- tolnﬁrmcaidqa,harre aamoiﬁzerwmhmzyrmfla amyppm givepl ant activﬁ.sy
Plast|C|zer &x@pwesent I n amounts in the range of 0-10 percent by
wei ght in f% % pai nt ; surfactants such as derivatives of propyl ene
oxi de or et hyl ene oxi de such as al kyl phenol - et hyl ene oxi de conden-

Suitable quinoline derivatives of the present invention are
for example those which, in the cyprids test performed as
described in Example 5 herein, gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
preferably an activity of at least 80% at a nominal
concentration of the supernatant of 100 ppm, more preferably
an activity of at least 80% at a nominal concentration of the
supernatant of 50 ppm such as an activity of at least 80% at
a nominal concentration of the supernatant of 100 ppm.

Suitable quinoline derivatives of the present invention are
those which when incorporated in a structure alone or in
combination with one or more antifouling activity enhancing
substances, in a paint prepared as described in Example 6
herein and tested as described in Example 7 herein, with
respect to algae or animals, preferably both, result in a
rating at least 1 rating units lower than the corresponding
rating for the blank sample, when the blank sample has
attained a rating in the range of 1 to 4.

Preferred quinoline derivatives of the present invention are
those which when incorporated in a structure alone or in
combination with one or more antifouling activity enhancing
substances, in a paint prepared as described in Example 6
herein and tested as described in Example 7 herein, with



16 sates; ethoxyl ated nonoet hanol am des of unsaturated fatty acids such as
et hoxyl at ed nonoet hanol am des of linoleic acid; sodi um dodecyl sul phat e;

al kyl phenol ethoxyl ates; and soya lecithin. Surfactants nay be present in
anounts in the range of 0-2 percent by weight in the wet paint; def oanm ng
agents such as silicone oils which may 83 present in anmounts in the range
of 0-1 percent by weight in the wet paint; catal ysts such as

pol yner i zatespecht o yalgaandri aninals; opsefergblarzémtéu.sml}r’corm & | e,

anmoni um ped i F@«Eelegstayrﬁefﬁgxuﬁﬁtsdnohehuwhaert% %n@awm oper -
oxi de, and 1 ol uenesul phoni c. aci ers . ne S and reta
napht henat l%ﬂmﬁ%ﬁtF9§t5}§nkes§mpéﬁk|EPPPctHgl éﬁ% ﬁéﬁEﬁi aShol
Catalysts;aﬁuatme@rgsgatlng fnoghesrangehefr ange af. 0-3 percent by wei ght
in the wet paint; stabilizers such as stabilizers against |ight and heat,
e.g. 2-hydroxy-4-nmet hoxybenzophenone, 2-(5-chloro-(2H)-

benzot ri aAidre-grefarnedhqiigol inet dewiyarpvesolof The present invention

di tert-butyks Geﬁéséhm;egegﬁearaﬁaekgarxueah&aol’égg*um@gt Y Doy Bka D

amounts in t e range o ercent
agai nst nupquﬁgatlon with one or more antlfoullng act1v1ty enhancing

substances, in a paint prepared as described in Example 6
herein and tested as described in Example 7 herein, with
respect to algae or animals, preferably both, result in a
rating at least 3 rating units lower than the corresponding
rating for the blank sample, when the blank sample has
attained a rating in the range of 3 to 4.

The invention is illustrated by the following non-limiting
examples, in which Examples 1-5 describe in vitro tests of
compounds of the formula I and Examples 6 and 7 describe how
a paint containing such compounds may be prepared and tested,
respectively. C

EXAMPLE 1
Rhizoid-~test
Effect of several quinoline derivatives on Enteromorpha sSpp.

Enteromorpha spp. is a very common fouling organism. When
filaments of Enteromorpha spp. are cut into segments and
exposed to normal sea-water containing no bio-active com-
pounds, rhizoids which are functionally similar to small
roots are produced within 3-4 days. A number of gquinoline
derivatives were tested for their effect on the rhizoid
production of Enteromorpha intestinalis segments.



such as nol ecul ar sieves or water scavengers, which nmay be present in
anounts in the range of 1-3 percent by weight in the wet paint; stabilizers
agai nst oxidation such as tert-butyl hydroqui none; butyl ated hydroxyani sol e;
but yl at ed hydr oxyt ol uene; propylgallate; tocopherols; L-ascorbyl palmtate;
carotens; vitamn A which nmay be preseng4in anmounts in the range of 0-2
percent by weight in the wet paint; pol yneri zation inhibitors, e.g.

par a- benzo§alubhenshpdr thei mviacdimersignivatide il R eskrdwersy be pre-
sent in anay_e?aréa hBe roANYRsll M AT aty MRhEHE (By eeigRE) PSE "the
17 I nhi bi,Tors agai nst cqorrosion such as zinc phosphate; zinc

met abor at eIUHRAPL ANRRferd VRtdYenh Was daftied i nk ThRRetongiand s¥aBer cent

by ng ght thehhgewabppadeld in an @mﬂm’ﬁﬁaommtsuwymemmplhsf whi ﬁh
may be presge in_amounts in_the r 0 -5 perc . | ' e
vt pai nt Extkered BaRlREY S sialer NGO naind 5 S sy CeB o, 1O
silica, alghvei thesteadxed nopdmnsdecamemasivioni (¢.g. $oIypnhy| Ehe fibres
and of 9anog TRyl GdsCldtaced st HW noult MESHEn! CedlPLPigedl The range
of 2-6 percent Dy ) . ..
supernatant was hereafter defined as having the original

nominal concentration (e.g. 50 ppm).

The top and the basal part of filaments of Enteromorpha
intestinalis (collected from the intertidal zone of @resund,
Denmark) was first removed after which the remainder was cut
into segments having an approximate length of 1 cm. 30 ml of
the prepared supernatant of the quinoline derivative to be
tested was added into petri-dishes having a diameter of 9 cm.
Dilutions of the prepared supernatant were also added into
petri?dishes. Approximately 25 segments of Enteromorpha
intestinalis were placed in each petri-dish, which was then
incubated for 96 hours at a temperature of about 10-15°C and

with constant light (3000-4000 lux light level). After 96
hours, for each dilution, the segments were placed onto
microscope cover-glasses and sealed with large cover-slips.
The number of segments that had produced rhizoids and the
number of segments that had not produced rhizoids were
counted by using a light microscope, 100x magnification. The
activity of each concentration of the compound tested was
then calculated as the total number of segments which had not
produced rhizoids divided with the total number of segments
in the petri-dish.

For comparison purposes, similar tests were carried out using
solutions of sodium dodecylsulphate with nominal concentra-
tions of 20 ppm, and also blank tests of the filtered natural
sea-water used for the dilutions containing 1% by weight
acetone were performed.



wei ght in the wet paint. It is often advantageous to incorporate into the
coating on the marine structure, preferably in the sane |ayer as the

-qui noline derivative of fornula I, a substance which enhances the
antifouling activity of the quinoline compound. In the present
specification and clains, the term"enh&%es the antifouling activity" is
-intended to indicate, that the substance has an additive effect or even a
syner gi st 1@ dPP&& Z-odditheresiiits 1Pk e nbeFHR RBFPBRAYR - THEE, nupkeringom
thﬁ qui nobifgen@omgtpmmdﬁ %}.@résp@fﬁth@ to ﬁnem@?enfhgggmeém _iﬁaS['abeléth ain
ot her secqndary subst.ance i ch enhance the anti [ ct.ivity of the
quinolineQCo%ﬁ df@fi 'iﬁﬁs€;5ﬁﬁV%§eo?°§u ﬁoﬁnﬁgﬁcggggs&8§%§ﬁces to be
used in ceerilesti dhevirdiidual noéstesenipsuwese ofohduatied hsang:

or ganomet gl a%%%%‘Eiéﬂﬂfu%?Qééglif%%ﬁ_éﬂf 8Ehe resy}ts were corrected

hydr oxytriphe

yl st annane, st annane

oxododecyl oxy

f1uorotri pedng doheatdie fonmwila rferere- corregEiRafE, control or blank

tributyl f kigpest.annane, and tributyltin mal eat e; hexabut yl di st annoxane;
trialkyltin copolyners such as tributyltin resinate, tributyltin
acryl ate copolynmer, and tributyltin nmethacryl ate copol yner;

met al | o-di t hi ocar bamat es such as bi s( (b/wbying)- t hi ocar bamat o) zi nc,
et hyl ene- bi s(di t hi ocar bamat o) zi nc Pa® 1-D./N
et hyl ene- bi s(di t hi ocar bamat 0) mranganese, anﬁ,dbnplexes
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Dp = Corrected activity/mortality

D = Total number of affected/dead individuals at test
concentration

N = Total number of test individuals at test concentration
Dy Total number of affected/dead individuals in control
Ng = Total number of test individuals in control

The reference value is calculated as a statistical average
value with standard deviation based on 15 tests.



bet ween these; bis(1-hydroxy-2(1H)-pyridinethionato)-0O S copper; copper
acrylate; zinc pyridine-2-thiol-1-oxide; phenyl (bispyridyl)-bisnmth
_dichloride; - netal biocides such as copper, copper netal alloys such as
copper-ni ckel alloys; netal oxides such as cuprous oxide, and cupric oxide;
metal salts such as cuprous thi ocyanat e26bari um met aborate, and copper

.sul phi de; het erocyclic nitrogen conpounds such as 3a, 4,7, 7a-

t et rahydr @ABLE i chl oronet hyl )t hi o) -1 Hi soi ndol e- 1, 3(2H) - di one,
pyridine-tid DYAne, 1- E3néebitrhtiich dpgaeny| ) Abtipgtyoll®) 2, 5- di one,
2,3,5,6- tétrachloro-4-(nethyl sul phonyl)-pyridine, and 2-

nmet hyl t hi o-4-tert-butyl am no-6-cycl opropyl am ne-s- triazine; het erocyclic

sul phur conpoundg such as 2-(4-thiazolsyl )- benzi ni dazol e, 100

4, 5-di chl oro-2-octyl - 3(2H) -i sot hi azol gne, 1, 2- benzi sot hi azgl i n- 3- one,
4,5-di chloro-2-octyl-3(2H)- isothiazoline, 1,2-benzisothiazolin-3-one, and
2- (thi ocyanat onBt hyl t hi 0) - benzot hi azd e; urea derivali%ég such as

N- (1, 3- bi s(hydroxynet hyl)-2, 5- 1 35

di oxo-4-imdazolidinyl)-N N -bis(hydroxynethyl)urea and .44

3- (3, 4-di chl oropBenyl ) -1, 1- di net hyl u}ga; am des or inid%s of carboxylic
aci ds, sul phonic acids and of sul phenix acids such as 82

1, 1-di chl oro- N- ((di et hyl - 0.1 15

am no) sul phonyl ) - 1- f 1 uor o- N- (4- et hyl phenyl ) - net hanesul - Bhenanide,

2, 2-di brono- 3-ni #ri | o- propi onani de, N1fethyl ol formani de, 100

N- (di chl or of | uoronet hyl t hi o) - pht hal i mgle, and 100
N,N—dinethyI-N'-phenyI-N'-(dichloroflqfronethylthio)-

2
8 10 100
1 34
11 100 100
10 77
19 100 100
10 54
21 100 100
10 57
28 100 100
10 63
34 1 100
0.1 100
35 10 100
1 25

Sodium lauryl _
sulphate 20 46 +/- 25



sul pham de; salts or esters of carboxylic acids such as 2-((3-iodo-2-
propynyl ) oxy) - et hanol phenyl carbamate and N, N-di decyl - N-

et hyl - pol y(oxyet hyl ) anmoni unpr opi onat e;

19 am nes such as dehydroabi et hyl am nes and cocodi et hyl am ne;
substituted nethane such as di (2-hydroxy2ét hoxy) met hane,

5,5'-dich|g¥§¥ﬁpﬁ'-dihydroxydiphenylnethane, and

nmet hyl ene- cYanat e; substituted benzene such as

2,4,5 6-tetrachl oro-1, 3- benzenedi carbonitrile,

1, 1-di chl ogQa D ( Ldiet hyl am no) -
suIphonyl)$§?¥Fuggggﬁ-phenylnethanesulphenanide, and

1- ((diiodomet hyl ) sul phonyl) - 4- et hyl - benzene; tetraal kyl phosphoni um
hal ogeni degrgdel 8% LeveRal quilollitR RASGH £ BROS AW NELFe FGIOFbEE: spp.
Guani di ne derivatives such as n-dodecyl guani di ne hydr ochl ori'de;

If the fertile tip of an Enteromorpha filament is given an
environmental shock e.g. cold temperature or extreme light,
it will release a large number of spores. These spores swim
freely for about 10-15 minutes and then settle. Upon attach-
ment, they will produce a small tube (called germ tube) which
then develops into an Enteromorpha plant.

Spores from Enteromorpha intestinalis were collected with a
small pipette from spore-releasing filaments from the algae
collected as described in Example 1. One drop of the spore
suspension was then placed onto a small cover-slip (18 x 18
mm) . Then the cover-slips were placed in a dark place and
left for 1-2 hours in order to allow settlement. After this
period of time, the cover-slips were placed in the test
solutions in petri-dishes (the test solutions; i.e. solutions
of the quinoline compounds in question, blanks and refe-
rences, were prepared as described in Example 1) and then
incubated at a temperature of about 10-15°C and at constant
3-4000 lux light for 96 hours.

After incubation, the cover-slips were transferred onto
cover-glasses. The numbér of spores which had produced a germ
tube and the number of spores which had not produced a germ
tube were counted in ten fields of view. The activity was
then calculated as the number of spores not producing germ
tubes divided by the total number of spores in the ten fields
of view.

In Table 3, the results (corrected according to Abbott'’s
formula above) of the spores-test are shown. The compound
numbering is the same as in Table 1. The reference value is
calculated as a statistical average value with a standard



di sul phi des such as bis-(di nmet hylthi ocar banoyl ) - di sul phi de and

t et ranmet hyl t hi ur andi sul phi de; and m xtures thereof. In the
antifouling paint conmposition, the total ampunt of the compound(s) of
formula | as well as any secondary or enhancing antifouling agent(s) may be
in the range of 2-50 percent by meightir?%he wet paint, preferably 5-50

percent. The antifqulin ai nt_conposi tion L e 'Q% q

sui tabl e té%ﬁﬁi oﬁtkﬁs?g @%Hﬁnﬁ?? sgﬁlﬂﬂtﬂgﬁ¥tﬁgr$%§¥ o%lpalngé) as
product i on.tighuefetencarcoaogoendponent s nay be ni xed together using a high
speed disperser, a ball mll, a pearl mll, a three-roll mll, etc.. The

antifouling paint conposition according to the invention may be applied to
the marine LiEtlire to be protected by means of any of the usual

t echni ques l%#%@i_ﬁplhe paicnddritivhisiugh @sprlly Neapstdfridybr(ggh, a
roller, a pad, by dip- 20 ping, by

spraying, etc.. The exact techni que chosen depends upon the object to be
protected and al s@ upon the particul ar10onposition (such a30@ts viscosity

etc.) and upon the par- 5 66
| 1 24
4 10 100

5 46

1 13

8 10 100

5 100

1 37

TBTO 0.007 78 + 25

EXAMPLE 3
Diatom test
Effect of several quinoline derivatives on Amphora spp.

Diatoms are microalgae which function as fouling organisms
and are commonly found on many marine structures such as
ship’s hulls. One type of diatoms is the Amphora spp..
Amphora coffeaeformis can be distinguished by its red
fluorescence when irradiated with light (mercury lamp with a
wavelength of 500-515 nm). This property was used in the test
method outlined below.

- Slime-containing mixed populations were collected from
intertidal structures (e.g. pier pilings and bridge pilings)
by scraping the popuiations off using a scalpel blade. The
slime was then transferred to petri-dishes and the popula-
tions were covered with filtered natural sea-water (15%o

' salinity). The samples were incubated for 24 hours at 24°C



ticular situation. Preferred applications techniques are spraying and by
nmeans of a brush or a roller. The antifoul ing paint conposition according
to the invention nay be applied to the marine structure to be protected in
one or several successive layers, typically 1 to 3 layers. The total dry
filmthickness of the coating will typicafly be 10-1000 [err] preferably

Accordi ng F% RE RrUBREPBRENGY BE agpReita d vel bE R B0 bl vt et

of solid obpeel} andt 8cho'ersntm darkaessui Mheratanterntn q:;artthe:marrl-
sea-wat er, g gheEX@ ﬁ&ésﬁbé Q't'E c't&@'d”‘%ob %bé%ﬂﬂdﬁ t:fé’ St -JAA S,

mot or boat s, motor I aunc ocean ners ers ontalner
shi ps and WeReFewnares §ﬁ§p§PP§QK#EPFﬁé§'@@b ﬂﬁﬂﬁ%ﬁ

and tnava{ wasceel $1% ah!uhzew)waal aaaedsfw *ati péérﬂmtl @nméub ﬂt_graz,
constructli ons an esS Su S | 111 ri
Cobetr ot PLErBRaR) BBET 18l rr RS Ret Aoy ety el entudd®

mari cul t ur Eromsthel peterhsdiahdsbongs byamthe usHIpeE ardl)benppiumtamdta) t he

hul'l's of ship aggtbS?EESaEQckgp??%%%e. fﬂé(aélf%tJE} {ﬁéf%b@f

pai nt conposi on of nven- mari ne StI’U e nmarin

structure REY PPEELL- ésbgatéleedhwaqhwﬁnhtagﬁﬁennmu#a%1ssarwa#@wlébwh
several | a¥§i§ni€9) paanaetﬁay sﬁfng GARE N R e | BT dSYSE RHB UdisGhvéd D

COI’II’IEC'[IOI’I W th IC&'[IOI’I of Quling paints to marine structures.

Thus, the BPFWE?“‘? g eﬁﬁnﬁmmau&@l-&Sf ang ingahatiion, §Leps,Weke epea-
conposi t i osefiobhenedohy aAh@m&-aofcoawfeaﬁmmh Wi golgated NEThig N a

Pavi ng o cONBESFR: BiLks PEnBrearoans tanAd JHh doam BEPBREIM th or odes at a

rate of less than 1 [err] per 10,000 nautical mles. -
A sub-culture was prepared from the test population by remo-
ving, with a glass micropipette, cells of Amphora coffeae-
formis and adding 50-100 cells to new petri-dishes (the |
number of which corresponded to the number of tests) contai-
ning filtered natural sea-water (15ke salinity). The samples
were then incubated for 96 hours at 24°C and at a photoperiod

of 16 hours in light (2500-3000 lux light level) and 8 hours
in darkness.

Before testing, solutions of the quinoline derivatives to be
tested were prepared as described in Example 1. Also a blank
reference containing 1% by volume acetone and a sodium
dodecylsulphate solution of 30 ppm were prepared.

After the above mentioned incubation period, the content of
sea-water was poured out of each petri-dish, and 10 ml of the
test solutions was added instead. The petri-dishes were then

incubated for further 96 hours under the same experimental
conditions.

After 96 hours, the number of dead and the number of alive
Amphora coffeaeformis cells in each petri-dish were counted.
The counting was performed as follows: The liquid content of

the petri-dish was poured out and two 18x18 m? coverslips



21 Suitable quinoline derivatives of the present invention are for exanple
those which, in the Rhizoid test perfornmed as described in Exanple 1
.herein, gives an activity of at |east 50% at a nom nal concentration of the
supernat ant of 50 ppm preferably an activity of at |east 80% at a nom nal
concentration of the supernatant of 10038pm nore preferably an activity of

-at least 80% at _a nom nal concentration_ of fhe supernatant, of 50 m.such
as an actVereyPdpced opsks: tHGy %qu:orﬁkff'alé](%ht: r%&*%ha%fl?%%eggloﬁ
super nat aghder 401paht wierdstopessiximddgminticattion) i vastearsbedhautt he

sodi um dodecyl sul phat e.ref.erence,: JJL. j ' an
Sotivity SE S5oBghs Surai M b v YRR & ol PeGLkESn
i nvent i onoéir eheoceddaithe lnedd \duntient . tAktepotlis esthppebrindighes

descri bed L0 By e%t%ci‘%xinﬂaar@ \$5 2FE o dot Pe alehsashd SRfaat a

nom nal concentration _o e supernatant of 5{ lEpm referaply gn g tivity
of at |eafluggsgent ddightal (3 MEXGUTALIIYP 1 eas‘(’J%é? SRIR " 8F 288 ppm
nore pref eagbinm)an 1o intinberofoftliwvasée B8O ated) nand nehe cyambetr efi on of
t he supernat gnt qf. 50 m such as an_activi of |l eas 09 om nal
concent r a3 Gﬁgtlﬁe ‘{Bﬁé’reﬁat"éﬁﬁe dfont %m *‘%eﬁ%%%%l’f"@s{’a%oﬁ%?%?gﬁ@ are
cal i brat edrith ttheat fileddEBTE nefew orfiee activitycefit thei basbf compoungpm
: glr \eIEZn?ni %%éhﬁa %ﬁug.];aet‘r’eod 1Y e nuibbdAPLE QUAEOLETEsU811¥abEVEY Bhet hE
number of cells counted in ten fields of view. In Table 4 the
test results (corrected according to Abbott’s formula above)
of the activity of quinoline derivatives in the diatom-test
is shown. The compound numbers corresponds to the numbers
» given in Table 1. The reference value is calculated as a
statistical average value with standard deviation based on 18

tests.




for exanple those which, in the Diatomtest perforned as described in
Exanple 3 herein, gives an activity of at |east 50% at a nom nal
.concentration of the supernatant of 50 ppm preferably an activity of at

| east 80% at a noninal concentration of the supernatant of 100 ppm nore
preferably an activity of at |east 80% &% a nomi nal concentration of the
-super nat ant _of 50 ppm such as an activity of at |east 80% at a nom na
concent r afP&Eof? t he supernatant of 10 ppm when the test conditions are
cal i br at ed compduaid tdte, sodi ugododaeyhstibphdppmief er eAckivitya (&dncentrati on
of 30 ppmgives an activity of 20-60%

22 Suitable quinoline derivatives of the present invention are for exanple
those which, in Lthe Nitocra test perf¥nmed as described i B2Exanpl e 4
herein, gives an activity of at |east50% at a nom nal comgentration of the
supernatant of 50 ppm preferably an activity of at Ieasggf % at a nom nal
concentration of 2the supernatant of 13 ppm nore prefer @ an activity of
at | east 80% at a nom nal concentratian of the supernatanttoof 50 ppm such
as an activity of at |east 80% at a nom nal concentrationggf the
super nat ant of 18 ppm when the test %@Lditions are calibrfated so that the
TBTO reference, in a concentration of1@. 007 ppmgives an d@tivity of 5-40
% Sui tabl e qujynoline derivatives ofgthe present inventjgg are for
exanpl e those which, in the cyprids test perforned as described in Exanple
5 herein, gives an activity of at |ea$t 10

8 50 ~ 100

10 100

17 50 100

10 70

19 10 100

5 _ 64

28 10 100

5 100

34 1 100

_ 0.5 100

35 1 100

0.5 83

0.1 60

Sodium lauryl ‘

sulphate 30 4; + 20

EXAMPLE 4

Nitocra test
Effect of several quinoline derivatives on Nitocra spinipes

Although Nitocra spinipes is not a fouling organism, it is a
very useful marine test organism as it is easy to culture.
The Nitocra test may also give an indication of how the test
compound in question may influence fouling crustaceans.



50% at a nomi nal concentration of the supernatant of 50 ppm preferably an
activity of at least 80% at a nom nal concentration of the supernatant of
-100 ppm nore preferably an activity of at |east 80% at a nom nal
concentration of the supernatant of 50 ppm such as an activity of at | east
80% at a nomi nal concentration of the sw@®rnatant of 100 ppm Sui tabl e
-qui noli ne derivatives of the present invention are those which when

i ncor por attePIRPLA Lo QL L EPEHR SPiRAPES LRSI NG Preghnans, fegades)
anti f oul : ﬁmgjaﬁi Iwdd Yreddbned nﬂrémbg&ﬁﬂkealététaiﬁ@itﬂ}tu}tlt%ﬁ;ar @ém&ﬂ@ﬁcri bed
I n Exanp erein fested as_ described in e 7 herein, wt,
espoct ¢ 4R G el h £ S RboRIm PR T R pobpra i vae iietirall hag 4
rating unidisheswein ttizen dack catrrzepuntemperatiung tatifth@reignants fiepiad,eswhen
t he bl ank dfsedt 3L e d at | LN : f Preferred
qui nol i ne deri v%t | ves&oéﬁ%ﬁg %g%éjenttﬂ?ﬁ%e%%“%ﬁgﬁ&%?%&?ﬁ%é"ﬁ%nﬁ t:\/(\}1en .

i ncor por atE PR}y Hhaty deyelapedeiBEoi AdudRHi- ndheo Fuditureoasofathmith

anti foul i rEwaetd0® t ya A0hEe6Es NBqSEPRbRACCSg FBderBROTELR,C DRI AS descri bed
|22 E>r<arrpl &e%%}_ega@ n gndgtﬁfﬁgd Sf descri bedal n %%gglge / herein wth
espe SRR I AUl BB VEFShFY2REER: ubPY B 9a8% i ng at
| east 2 r giperts) tto |lawerystablibationr diphndongaiatingg fidcederl bl ank
sanpl e, Wigh-:Ne Blankese0P! £188°5:3118105 .2 (TRE R d1GciHE ¥ hd © 4
quinoline derivatives, a blank containing 1% dimethylsulph-
oxide (DMSO) and a reference were prepared as described in
Example 1 using DMSO instead of acetone.) For each test
solution, four glass tubes are used in this test. To each
glass tube, 9 ml of the test solution in question was added.
Using a microscope, five Nitocra spinipes adults were trans-
ferred in ¥ ml sea-water with a pipette to each glass tube.
¥ ml fresh sea-water was added to the glass tube. The glass
tubes were sealed with Parafilm and labelled. The glass tubes
were incubated at room temperature for 96 hours in the dark.
Immediately afterwards inspection/counting (numbers of dead
and alive Nitocra spinipes) was performed using a binocular
microscope. The activity of the quinoline derivative was
calculated as the sum of dead Nitocra spinipes in the four
; test tubes divided by the total number of Nitocra spinipes in
the four test tubes.

Table 5 gives the test results (Abbott-corrected as above)
for a number of quinoline derivatiwves. The compound numbers
correspond to the numbering given in Table 1. The reference
value is calculated as a statistical average value with a
standard deviation based on 7 tests using TBTO as the
reference compound.



More preferred quinoline derivatives of the present invention are those

whi ch when incorporated in a structure alone or in conbination with one or
-more antifouling activity enhanci ng substances, in a paint prepared as
described in Exanple 6 herein and tested as described in Exanple 7 herein,
wWith respect to algae or animals, prefeBd@bly both, result in a rating at
least 3 rating units |ower than the corresponding rating for the bl ank
sanpl e, WA@BLEnS bl ank sanple has attained a rating in the range of 3 to 4.

The inventtgﬁgb%ﬂd muﬁiratedcgﬁcghergggbgmuggmﬂon-Iig@tiﬁg@gxgﬁples, in
whi ch Exanples 1- escribe tn vitro tests of compounds of the fornula I
and Exanples 6 and 7 describe how a paint containing such conpounds may be
prepared and tes3ed, respectively. 50 EXAMPLE 1 Rhi zdi0d- t est Ef f ect
of several quinoline derivatives on Egteronnrpha spp. Ber onor pha spp.
is a very common fouling organism Wén filanments of Enteronorpha spp. are
cut into segment4 and exposed to nor 380 sea-water contai A3y no bio-active
com pounds, rhizoids which are functignally simlar to sggll roots are

produced within 3-4 days. A nunber of quinoline derivativgs were tested for
their effect on the rhizoid 1

6 100 100
10 40
8 - 100 100
10 100
1 16
16 100 100
10 100
28 10 100
' 1 59
34 1 100
0.5 100
. 0.1 56
TBTO 0.007 22 + 21
EXAMPLE 5

Barnacle settlement inhibition assay.

Barnacles, in general, are well known fouling organisms in
the marine environment. Cyprid stage larvae of the barnacle
Balanus amphitrite amphitrite Darwin (a warm water species)
were used in this assay to screen biologically active
compound’s effect upon the settling process. The method was
based on a procedure described by Rittschof, D. et al.,
BIOFOULING, &, (19%92), 115-122.

A broodstock of adult Balanus amphitrite amphitrite was kept
in an aquaria in the laboratory in 2.5-3.0% filtered (1.0 +
0.2 um) sea-water (hereafter called filtered sea-water) at



production of Enteronorpha intestinalis segnents.

24 Solutions of the quinoline derivative to be tested were prepared as
.follows: An appropriate anpbunt (by weight) of the quinoline derivative was
dissolved in 1 m acetone and was then resuspended in an appropriate anount
(by weight) of filtered natural sea-wat®% (NSW having a salinity of 15%

-to give the desired nom nal concentration (e.g. 50 . The slurry was
rotated fambankotieEpgratuken (2endfi’lgedheris s ab%pt'he‘? #ter

defined agiBavbROnbheyOohhtichal RAeHendla GaIceH Nairee (@nd thd mbego- The

top and the basal rt .Qf filanments of t er.Qnor.pha i nt est| [ |l ected
fromthe ?ﬁgﬁ?t ﬁ&gﬁ}&ﬁgaofefé? ,e%ré%s%l\% "%q?ls‘#&éeeré)é\‘/@ a%t“éégﬁm ch

t he r emai ddeingasheuweekeadsegnent s havi ng an approximate length of 1 cm
30 m of the prepared supernatant of the quinoline derivative to be tested
was added into petri-dishes having a dianeter of 9 cm Dilutions of the
prepar ed Bepenasat oft naupdidl darya@€sd into petri-di shes. Approxi mately 25
segnents of Enteronorpha intestinalis were placed in each petri-dish, which

was then incubated for 96 hqurs at a te rature o bgﬁ%géer%% and with
const ant PPBRETRSEE0- (98865 JRTE o Raé&%%. WG 2 APHTS Mgk
di | ution, tirhasfegired Sneer a pusket aiith riiltarmpaewatet aans@s and seal ed
with | arge cover-slips. ,.the nynber of lggg f@Wf d,rpLzoi ds
and t he n@ lgfﬁ?eg:ﬁé'ﬁlgﬁteﬁ# g r?‘éfde%}e@r A 'dgwwer eﬁc%u%éd by
usi ng a | hghtrsnitheosaupd iil O3rviamy wetia ateékeasethe They were collected

with a Pasteur-pipette after being attracted to a uni-

directional light source, and transferred into 50 ml of

filtered sea-water.

Culturing of nauplii larvae to the cyprid stage:

A glass container with approx. 8 1 of filtered sea-water was
added 8.000 to 10.000 nauplii larvae. Beforehand the water
was added 1ml of a stock solution of 21.900 ppm Penicillin
and 1 ml of a stock solution of 36.500 ppm Streptomycin per 1
filtered sea-water. The container with the larvae was placed
in an incubator at 28°C with a light cycle of 15 h light and
9 h dark. Bacteria filtered air was bubbled through the
culture. 1¥ 1 of the microalgae Rhodomonas sp. culture was
added. On the third day ¥1 of Rhodomonas sp. was édded to the
culture. On the fifth day the culture was checked for the
appearance of cyprid larvae. When more than 50% of the
nauplii larvae had gone into the cyprid stage the culture was
filtered over a 250 um and a 125 um filter. The cyprids were
collected on the 125 um filter. The cyprids were then
transferred into a crystallizing dish containing approx. 120

-ml of filtered sea-water and the dish was covered with the
1id. The cyprids were placed in a 6°C incubator. This
procedure was performed on day 0. At day 5 the cyprids were
used for testing.

Settlement inhibition test:



activity of each concentration of the conpound tested was then cal cul ated
as the total nunber of segments which had not produced rhizoids divided
-with the total nunber of segnents in the petri-dish. For conpari son

pur poses,

simlar tests were carried out using solutions of sodium

dodecyl sul phate wi th nomi nal concentra- 3% ons of 20 ppm and al so bl ank
tests of the filtered natural sea-water used for the dilutions containing

1% by wei

gﬁﬁo%ﬁﬁgqgﬁpyep% 9@r¥6¢n§§$t compounds were prepared according 25

In Tabl e Zo tExamsbel 15 withhehéeslgeraeishowWE ekitd udimde bicetodle .t hor

conpounds
test-resu
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bl ank val ues: ctrvit all‘ al nunber
of aff ect (IFIHALERIWVIS JuSed A @cblanknc Eachaconcentration washitestsd t est

i ndi vi dual sn atup PBEatE&NCERPHESkL 080-30 cyprids were added to each dish

under a dissecting microscope. The dishes were covered and
incubated for 24 h in a 28°C incubator with 15 h light and 9
h dark cycle. After 24 h each dish was viewed under the
microscope in order to judge the vitality of the non-settled
cyprids. The test was then stopped by adding 4 drops of 4%
aqueous formaldehyde to each dish. The content of the dish
was filtered thfough a 0.45 um membrane filter. The filter
was placed under a dissecting microscope and a count of non-
settled cyprids was made. The number of settled, and settled
and metamorphosed cyprid larvae in the petri-dish was
counted. The total number of larvae in the dish was found by
adding the number of settled, the settled and metamorphosed,
and the non-settled larvae on the filter. The settlement% and
the inhibition% could then be calculated.

Settlement% =

settled cyprids + gsettled and metamorphosed cyprids
Total # cyprids

# = No. of
Inhibition% = 100% - Settlement$%

The settling% in the control should be >50% to accept the
test.

Correction of control-value:

Correction of control-value was made by using a modified
Abbott-correction:



[err]= Total nunmber of affected/dead individuals in control [err] = Total

nunber of test individuals in control The reference value is cal cul ated

.as a statistical average value with standard devi ati on based on 15 tests.
26 J[err] 27 EXAWPLE 2 Spor e-t est
Ef fect of several quinoline derivatives36n Enteronorpha spp. If the

-fertile tip of an Enteronprpha filanment is given an environnmental shock

e.g. col dRpbaksrsorrecsededitdiigionk =

Inhibition¥ in test-compound - Inhibition% in control

100 - Inhibition% in control

In Table 6 the test results (corrected according to the
modified Abbott formula) of the activity of quinoline deriva-
tives in the cyprid-test is shown. The compound numbers
correspond to the numbers given in Table 1.

TABLE 6
Compound no. Concentration (ppm Activity (%)

3 10 100
1 90

0.1 18

8 10 100
1 34

19 10 100
1 82

26 10 100
1 57

28 10 100
1 99

0.1 13

32 10 94.
1 48

33 100 100
10 90

34 10 100
1 100

0.1 38

35 10 100
1 100



it will release a | arge nunber of spores. These spores swmfreely for

about 10-15 mnutes and then settle. Upon attach- nent, they will produce a
-smal|l tube (called germtube) which then devel ops into an Enteronorpha
pl ant . Spores from Enteronorpha intestinalis were collected with a smal

pipette fromspore-releasing filanments #¥Yomthe al gae coll ected as
“described_in Exanple 1. One drop of the spore suspension was then pl aced
onto a snﬁKPMBBFQE-inp (18 x 18 nm). Then the cover-slips were placed in a
dark place and left for 1-2 hours in order to allow settlenent. After this
period of _tinme, .the cover-slips were placed in the test solutions in
petri-disﬁgéggtﬁgsgest solutions; i.e. solutions of the quinoline conmpounds
in question, blanks and refe-- rences, were prepared as described in Exanple
1) and theg bRELIA! 88 AmchdsBIRA R thd oAbl Cétieat lot! LRONGOAR!
3-4000 lux lirght tor 9 ours After incubatipon, h&ﬂcgver-sllps meég

a

transf err B@ o oo sy ipyent iom AndR FPF2 PEHEHRES hr BRGLE

ger m t ube candaline ngU R RIMFRAIERS wéite pheshred imotheefiohlgeingt ube were
counted in ten fields of view The activity was then cal culated as the
nunber ofs§585€§dn duci ng germ tubes divided by the total nunber of

spores in the ten fields of view In Table 3, the results (corrected
accordi ng % @E ' cnggM AR of the spores-test are shown. The
conpound r?&' er ?%%’lasir{the sgroe as %\)n Table 1. The reference value is

cal cul at edla® & UM irQSidhl average value with a standard
3.8 g vinyl resin
22.7 g xylene
2.0 g Bentone (thixotropic bentonite)
3.1 g tricresyl phosphate
49.8 g biologically active agent(s)

In a typical test programme of various paints, the biologi-
cally active agent(s) was/were chosen as follows:

Paint no. 1: 49.8 g quinoline compound of formula I
Paint no. 2: 49.8 cuprous oxide
Paint no. 3: 47.1 g quinoline compound of formula I + 2.7

g cuprous oxide

Paint no. 4: 2.7 g quinoline compound of formula I + 47.1
g cuprous oxide |

Paint no. 5: 49.8 g 2-meﬁhylthio-4-tert-buty1amino-6-
cyclopropylamine-s-triazin (Irgarol 1051 ex
Ciba-Geigy, Switzerland)

Paint no. 6: 2.7 g 2-methylthio-4-tert-butylamino-6-cyclo-
propylamine-s-triazin (Irgarol 1051 ex Ciba-
Geigy, Switzerland) + 47.1 g cuprous oxide



28 deviation based on 3 tests using TBTO (tributyl tinoxide) as the

ref erence conpound. TABLE 3 Conpound no. Concentration (ppm
_Activity (99 3 10 100

5 66 1 24

4 10 3f00 5
<46 . 1 1§

10 Genera11y,]khp paints were prepared as fo %ows: 100
1 TBTO 0. 007 78 [err]

L f t ' t3
Arrphora sg{pl?L Eg %]%gcﬁ}%galfé&rﬁgc?’%% %aé O ﬁﬂ(ﬁgﬁ% |§ﬁh§ggl agﬁgﬁg"’%? :a\rﬁa:rrgn
and are cdrfuthlg dbuxyileme nimya n@ b nk met:aa;t gaBsuBtih ascidppy SHMYiEn One
type of diaf O Siddle. APHOs2RERPone, 3.1 g tricresyl phosphate and

49.8 g of the biologically active agent(s) (according to the
paint no. in question) were added under stirring, and addi-
tional xylene was also added, if necessary. Glass beads were
added until a total volume of 0.3 1 (paint + glass beads).
The can was closed and put on a mechanical shaker until a
fineness of grinding according to ASTM D1210 of maximum 30 um
was obtained. The glass beads were filtered off and xylene
was added until a slurry which could easily be stirred with a
spatula was obtained.

EXAMPLE 7
Testing of antifouling performance of paints

For testing, the paints produced according to Example 6 were
applied to xylene-degreased acrylic test panels (10 x 20 cm 2)
in a dry film thickness (DFT) of approximately 100 microns.
The panels were dried for 24 hours at room temperature.

The tesf panels were immersed in sea-water from a.raft at a
test site, e.g in the harbour of Villanueva y Geltrd in
northeastern Spain which is situated at a latitude of ap-
proximately 41.2 degrees north. In this locality, the sea-
water temperature varies between 11-28°C throughout the year,
and the salinity varies between 30-35ke.

The antifouling performance was evaluated at intervals of 2-4
weeks. At each inspection, the panels were rated on a scale
from 0 to 5 ( 0 = no fouling; 1 = 0-2% fouling; 2 = 2-5%
fouling; 3 = 5-25% fouling; 4 = 25-50 fouling; 5 = 50-100%
fouling, the fouling percentages being according to surface



Amphora coffeaeform s can be distinguished by its red fluorescence when
irradiated with light (nmercury lanp with a wavel ength of 500-515 nm). This
-property was used in the test nmethod outlined bel ow Sl i me- cont ai ni ng

m xed popul ations were collected fromintertidal structures (e.g. pier
‘pilings and bridge pilings) by scrapi ng>Phe popul ations off using a scal pel
“bl ade. The_sline_.was then transferregagaagetri-dishes an he Eogula- tions
vere covePE§ANi P F HESPSF AL SACK &F /R rCRESIRLIET 1P y#?u% BIsanpl es
wer e i ncubatedyf alg2é lamd sueimale.r |

29 and at a photoperiod of 16 hours light (2500-3000 lux light l|evel) and
8 hours in darkness. The content in the petri- dishes which was not
attached &8 eaehhsEstmseriesfe pdlankiissmmks ivnghedfarnd afpraxhontely 10
m of 1! beaedanaisyalics Pmdihils (af6ddd 148 tudiyes added fo each
petri-dish. Using a m croscope for identification, Anphora cells were
renmoved fromthe petri-dishes one by one using a rubber tube and a
drawn-out gl ass mcropipette. The cells were transferred to new
petri-dishes filled with filtered natural sea-water (15%salinity), and the
sanpl es were incubated as descri bed above. The renoval of Anmphora cells and
i ncubation steps were repea- ted until only Anphora coffeaeforms was
isolated. This culture will be referred to as the test popul ation. A
sub-culture was prepared fromthe test popul ati on by reno-



ving, with a glass mcropipette, cells of Anphora coffeae- forms and -
addi ng 50-100 cells to new petri-dishes (the nunber of

to the nunber of tests) contai- ning filtered natural !smumuﬂﬁ"mﬂmnmr
salinity). The-sanples were then incubated for 96 hours &t [ert] %nd at* a
phot operiod of 16 hours in light (2500-3800 lux light level) and 8 hours in
-dar kness. Before testing, solutions of the quinoline derivatives to be
tested Wer%pé%ared as described in Exanple 1. Also a blank reference
contai ning 1% by vol ume acetone and a sodi um dodecyl sul'phate sol ution of 30
ppmwere prepared. . _Affer the above mentioned . .ncubation pberiaod,, the

Cont ent - of L sea it bre b FBohPES” S Hynd, an St e BG Hi 18¥EE e

t est sol utwhibchwesntairsg 'anquéacbli"ﬁee_qmtgdumﬁ dteosingerantt Hfeoulimabat ed for

further 96 nd tRes I |t S,
t he nunberaggygigg' aﬁ et ﬁglggggggngb&d g%&%ﬁ%&a %ﬁ%%%?ﬁimefso@@f s%n

each petri-dish were counted. The counting was perforned as follows: The
liquid content of the petri-dish was pougsed qut and two 18x18 [err]

coverslips 5 33 were placed onto the
base of the dish. FRFW®i &I i nspects a4t ght nicroscope (xl 00
magni fication) was carried out

X8 N x

wherein

x!, x2, x*, x5, x5 and X7 independently designate hydro-
gen; hydroxy; C,;_g-alkyl; substituted C,_;,-alkyl; optio-
nally substituted C,_;,-alkenyl; optionally substituted
Cz.12-alkynyl; optionally substituted C,_,,-alkoxy; optio-
nally substituted heterocyclyl; optionally substituted
aryl; optionally substituted aryloxy; halogen; niéro;
nitroso; cyano; amino; mono(optionally substituted C;_;,-
alkyl)amino; di(optionally substituted C,_,,-alkyl)amino;
(optionally substituted C,_,,-alkyl)carbonylamino; amino-
carbonyl; mono(opticnally substituted C,_;,-
alkyl)aminocarbonyl; di(optionally substituted Cy_;,-
alkyl)aminocarbonyl; optionally substituted C,:_lz-acyl;
optionally substituted C;.,,-acyloxy; (optionally sub-
stituted C;_;,-acyl) - (optionally substituted C,_;5,-alkyl);
carboxy; (optionally substituted C;.12-alkoxy) carbonyl;
thiolo; (optionally substituted C,_;;-alkyl)thio; (optio-
nally substituted aryl)thio; (optionally substituted
C;.12-alkyl) sulphonyl; (optionally substituted
aryl)sulphonyl; mono(optionally substituted C,_;,-
alkyl)aminosulphonyl; di(optionally substituted C;_;,-
alkyl)aminosulphonyl; sulphono (SO;H) ; sulphino (SO,H);
halosulphonyl; isocyano; isothiocyano; thiocyano;
(S-amiﬁo—l-methylpentyl) amino; (6-(diethylamino)-1-

30 methylhexyl)amino; (3-nitro-1,2,4-triazol-1-yl)sulphonyl
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in order to obtain qualitative information of the cot I f S

(the cell-content). After this, the petri-dishes were d|||mngmaimmﬁﬁ“bs of

.a x20 objective lens and under a fluorescent light (a neraury [ anpsw a
wavel engt h of 500- 515 nn). The nunber of live cells' (red) and the number
of dead cells (white) were counted. The4dounting was repeated with ten

-fields of view. The activity of the test conpound was cal cul ated as the
nunber of dead Ragmulalilalded uinel nybetebraeehyiengudt¥gotntien fiel ds
of view In Tapgrhidesestpyasmbsyl { coaraabsgLaccording to Abbott's
formul a above) of the activity of quinoline derivatives in the diatomtest
i s shown. The conpound nunbers corresponds to the nunbers given in Table 1.
The reference value is cal cul ated as ©O=tS*0sti cal average value with
standard devi ati on based on 18 tests.

31 TABLE 4 Conpound no. Concentratiwn (ppm Activity (%
1 Formula ITa N\
12 2 10 5 100
1 10 3 on” N 50 90
10 77 4 2 10 100
5 10 8 50 100
\0/\/0\/\0/\/0\/\0
N
Formula 1b - l
™

X3 designates the same groups as defined for X! above,
or X3 is a group of the formula I’

Y4
Formula I’ y§
Y8 3

Y

Y’ N Y2

Y‘l
Yg
v?

wherein Y%, ¥2, ¥3, ¥4, ¥5, ¥5 and Y’ indeg;endently
designate the same groups as defined for X! above or
designate Cg_,,-alkyl, and Y® and Y° independently
designate the same groups as defined for x! above or
designate C¢_;5-alkyl or together form oxo, and the
wavy lines signify that the substituents in question
may be in either of the two possible isomeric
configurations;

or an N-oxide or a salt thereof; _
with the proviso that if X!, x2, x3, x*, X5, and X® each is
hydrogen, and the compound of formula I is not an N-oxide,

then X’ is not hydroxy.

A
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10 100 17 50 160

10 70 19 10 - 0
E 6o 5 1o O 0 T

5 100 34 . 1 lﬂ "l I lﬂ”“ﬂl 0

0.5 . 100 35 42 1

100 , 0.5 83

0.1 2. A marineg§tryciuge P&&ﬂ}:{ding t':,q”%:% 1, 30

41 20  EXAVghBréin Nt _ox?a xtstx5, BEtY epid ot smvddpeéndentDy i d€signates
Foul i ng or gani BHL-PEeRs BYOERY s Shup RLEPRE PROPLAFORACE fiads 141 basy (o
cul ture. The Noptdoaafldyt subgtditstegi B _ap-ahkienyl ; onptfiiohallyheubest -
conpound in qUeRELAN cTBY, |G op ObhLP ¢ HGb3EERARed heterocyclyl;
optionally substituted aryl; optionally substituted
aryloxy; fluoro; chloro; bromo; iodo; nitro;
mono (optionally substituted C;_;,-alkyl)aminocarbonyl;
di (optionally substituted C,._;;-alkyl)aminocarbonyl;
optionally substituted C,_,,-acyl; optionally substituted
C;.1p-acyloxy; (optionally substituted C,_;,-acyl)-
(optionally substituted C;_;,-alkyl); carboxy;
(optionally substituted C,_,, -alkoxy)carbonyl;
mono (optionally substituted C,_,;-alkyl)aminosulphonyl;
di (optionally substituted C,_,j;-alkyl)aminosulphonyl;
pyranosyl; (6-(diethylamino)-1-methylhexyl)amino; (3-
nitro-l,2,4-triazol-1-yl)sulphonyl (Formula 1a);
8-quinolinyl -tetraethylene glycolyl (Formula 1b);

X3 designates the same groups as defined for X* above,
or X? is a group of the formula I’ as defined in claim 1;

or an N-oxide or a salt thereof.

3. A marine structure according to claim 1,
wherein X%, x2, x3, x%, x5, X and X7 independently desig-
nate hydrogen; hydroxy; C,.s-alkyl; substituted C, _g-
alkyl; optionally substituted C,_g-alkenyl; optionally
substituted C,_g-alkynyl; optionally substituted C, -
alkoxy; optionally substituted heterocyclyl; optionally
substituted aryl; optionally substituted aryloxy;
halogen; nitro; nitroso; cyano; amino; mono(optionally
substituted C,_g-alkyl)amino; di(optionally substituted
C;.g-alkyl)amino; (optionally substituted C;_g-
alkyl) carbonylamino; aminocarbonyl; mono(optionally
substituted C; _g-alkyl)aminocarbonyl; di(optionally
substituted C,_g-alkyl)aminocarbonyl; optionally |
substituted C;_g-acyl; optionally substituted C,_g¢-
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32 A popul ation of N tocra spinipes (including pregnant ' s
recei ved from Vandkvalitetsinstituttet, Denmark, was us4 Iﬂ Iﬂi " Iﬂ Ira
-experiment. The popul ation was cultured in dishes in the *dark at woom = :

tenperature until pregnant femal es had re| eased their eggs, these
| medi ately changing to nauplii that dev%ﬁoped into adults. The culture was

fed wth Ewos A A orns . E sto . Before
testing, 20 ad%?%%éﬁgfe%P §%§F8??§d,“Egtégnggg%%;@g%%§§’t §E§£gglly
crystallizati ocfubsthtubadalni orr¥kyl er echrioxy al (Spbionatliy(38bstitiubedy) .
(The test sol U@)%“%l@éo B AR NEKIES] Y AT | 4581 oRa PL 3NKu6LRL BLBLAY 1%

di met hyl sul ph- B de ( Q). and "a reference were E&gpared as described in

Exanpl e 1 usi rign BVBOKHSEHP of (eREtRAL )Y Fubgethuted: 2881 LERIA; four
gl ass tubes ar eopseenadliyhsabbestutéd eqch-41R$E) subpholyDt 0bpthenkesy

solution in question s .adde i a.mcroscope,. fi Ni tocra spinipes
adults were tr%§2?8+5$€88 FﬁYi)EgipﬂgéleaHQHQ&4§%%?ﬁﬁ tt%ﬁﬁ%?kﬁﬁ#ﬁéﬂass
tube. 1/2 m fCeygradkyMatminams] plvoyl ¢ odi hepyiasallybsubghityteds t ubes
were sealed wigh P 'lgﬂﬂﬂk &%ﬁ% T we | ated at
room t enper at uér:b'sf %;ﬁ{yél')hour S % n ée'%g]é'r ké.\?}%&g%ﬁ%agg _gﬁ)a'f tée?lvg?%lgg
inspection/cpuh$@ﬁ@}(nhﬂ%@?glghoﬂﬁéd 4RECHPRPe MPOSEAQCYINSIip&dyiagyano;
performed usings aaﬁiﬁécml-ﬁétﬁ?rib@ﬁ%%‘?am-{%ﬂc{?é-W'di)éthyﬂa{hﬁri&!J@J i ne
derivative was _cal cu] ated . as . ithe sum qQf dead Nitocra spinip in the four
test tubes diJWﬁE%YggeFXg)F@FQP’ndﬁﬁ@PtEP'ﬁP?UéF§Fﬁﬁ ?%fﬁiiqﬁquQRNItest
tuﬁgs. fTab!e(Epgmuﬁa nh&;tesQu&asuﬁhyléﬁhhmbbﬁg?menﬁ(giytohﬁ%vsé Iﬁ; a
nunber of quin r q . co tbers correspon

nunberi ng giveﬁ #%ﬁ?aglgET! %ﬁ%apégggén?§9§§gﬁ§HVs cal cul ated as a
statistical average value wth a standard devi ation based on 7 tests using
TBTO as the rex®r&dg£ghi2PB8ULHle same groups as defined for X' above,

B or X3 is a group of the formula I’ as defined in claim 1;
or an N-oxide or a salt thereof.

4. A structure according to any of claims 1-3 in which the
coating comprises a -layer comprising a substance which
enhances the antifouling activity of the quinoline compound.

5. A structure according to claim 4, wherein the enhancing
substance is contained in the same layer as the quinoline
compound. .

6. A structure according to claim 4 or 5 wherein the enhan-
cing substance is an antifouling active substance which is an
organic compound, an organometal, a metal, a metal oxide or a
metal salt.

7. A structure according to claim 6 wherein the enhancing
substance is an organic antifouling active compound selected
from the group of heterocyclic nitrogen compounds;
neterocyclic sulphur compounds; urea derivatives; other
amides or imides of carboxylic acids, sulphonic acids, or
sulphenic acids; salts or esters of carboxylic acids; amines;
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33 TABLE 5 Compound no. Concentration (ppm. Act Iml“r““ﬁl"“m“l“
50 100

-4 100 : 100

58 1 39

100 100 44 10 40
-8 a 199 tetraalkyl 10
100 substitute methanes,jgubstltute benzeni% e rai% "'

100 phosphoniunl & logéniides; guanidine derivdtiges; and 100
28 disulph 10 100 1
59 gjsulphides. 1 100

0.5 100 ' 0.1 56
TB:E1 ? A structurd@cording to clZfm &lwher&XAMPhE énhaBehifac! e

se enmen

nhi bition ass
dbstance is an 3&ganometal antlfoullng active compound
selected from the group of trialkyltin salts; trialkyltin
copolymers; metallo-dithiocarbamates.

9. A structure according to claim 6 wherein the enhancing
substance is an antifouling active compound selected from the

group consisting of metals; metal oxides; metal salts.

10. A structure according to any of the preceding claims

wherein the quinoline derivative is one which, in the Rhizoid

test performed as described in Example 1 herein, gives an

activity of at least 50% at a nominal concentration of the
supernatant of 50 ppm, when the test conditions are cali-

brated so that the sodium dodecylsulphate reference, in a

concentration of 20 ppm gives an activity of 20-60%.

11. A structure according to any of the preceding claims
wherein the quinoline derivative is one which, in the spore
test performed as described in Example 2 herein, gives an
activity of at least 50% at a nominal concentration of the
supernatant of 50 ppm, when the test conditions are
calibrated so that the TBTO reference, in a concentration of
0.007 ppm gives an activity of 50-100 %. '

12. A structure according to any of the preceding claims
wherein the quinoline derivative is one which,'in the Diatom
test performed as described in Example 3 herein, gives an
activity of at least 50% at a nominal concentration of the
supernatant of 50 ppm, when the test conditions are cali-
brated so that the sodium dodecylsulphate reference, in a
concentration of 30 ppm gives an activity of 20-60%.

T




Barnacles, in general, are well known fouling organis b

environnent. Cyprid stage | arvae of the barnacl e Bal am“gmmmﬁml m‘
-anphitrite Darwin (a warm water species) were used in assay to screen
bi ol ogically active conpound's effect uagn the settling process. The nethod

was based on a procedure described by RCtschof, D. et al., BIOFOULING 6,
-(1992), 1 122 0 I rite was
kept in ar]'%éaquiarl a II%R{ %sééb%g"lrii]?{o?% a{,??a&gr%@/eaﬁégzﬁggh%em%% 2 [err]
sea- wat er whiexedaf tthe eatinsd ime t@@ur%@hvmw?nﬁtw hich, in the Nitocra
34  anbi epladcC HRERIrHA [ 'desldiei BEPOLS { BRAMYBS Keﬁéréﬂna giébsohnnew y
hat ched Artem § salina | arvae anq%the m cr o; [ a t%rg ol ect a.
Feedi ng Wé’é’td-(Y AEYI AT Pe &Rt RIY L thnRiR Eonceﬁg'f:3§§8 P h‘ﬁl i |
Iarva$ ; %?eﬁns pmp wiiepatriee siest t bonditiohar azel es were
transferred.i,nt o uc t e n

tertiol ectS z?]\ﬁffaé-‘(ﬁg gtﬁ}%@é *ﬁf%?ﬁfﬁ?ﬁﬂ?ew ﬁgufgsgpﬁgle%ghé ar vae
wer e reIe&B@&?'ﬁpm/gmyes(anI&nnzwnnwtmfaSP&@t%ur-p|pette after being
attracted to a uni- directional |ight source, and transferred into 50 m of

14. A structure according to any of the preceding claims
wherein the quinoline derivative is one which, in the cyprids
test performed as described in Example 5 herein, gives an
activity of at least 50% at a nominal concentration of the
supernatant of 50 ppm.

15. A structure according to any of the preceding claims,
wherein the quinoline derivative is one which when incorpo-
rated, alone or in combination with one or more antifouling
activity enhancing substances as defined in any of claims
4-9, in a paint prepared as described in Example 6 herein and
tested as described in Example 7 herein, with respect to

\ - algae results in a rating at least 1 rating unit lower than
the corresponding rating for the blank sample, when the blank
sample has attained a rating in the range of 1 to 4.

16. A structure according to any of claims 1-14, wherein the
quinoline derivative is one which when incorporatéd, alone or
in combination with one or more antifouling activity enhan-
cing substances as defined in any of claims 4-9, in a paint
prepared as described in Example 6 herein and tested as
described in Example 7 herein, with respect to animals
results in a rating at least 1 rating unit lower than the
corresponding rating for the blank sample, when the blank
sample has attained a rating in the range of 1 to 4.

17. A structure according to any of claims 1-14, wherein the
quinoline derivative is one which when incorporated, alone or

in combination with one or more antifouling activity enhan-

cing substances as defined in any of claims 4-9, in a paint
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filtered sea-water. Culturing of nauplii larvae to the cyprid stage:

gl ass container-with approx. 8 | of filtered sea- ﬂﬁo to
.10. 000 nauplii |arvae. Beforehand the vvater was ad ﬂ“lm uwmwmﬂi
:.solution of 21.900 ppm Penicillin and 1 of a stack”*sofuttor! of® 36. 500

ppm Streptonycin per 1 filtered sea- maté% The container wwth the |arvae
-was placed_in an(#ncub i ght and 9

h
N ek paehiied (11 chedtntbeq ot pinrEy?, £ BoGRLAL A Felsd ] %0t
the mcr oadeﬁ@:ﬁnﬁloxmnmnple ctl hereinaswattedespicthsot both @dgar Andf
Rhodomona t%tfﬂ#%“%@ 1Qasfth& &hfc&hgdﬁmtthqoth Wi yas

checked for %ﬁ% appearance of arvae. \Wien noré_t han_50% of the
nauplii | %ﬂ%é%w}%or@hbnﬁﬁpﬁpﬁ thggblapk &aMPdee \xﬁ'@nf. N&red over
a 250 [errg1ame san@be [Bis]atthiged dheaeipy dn \Whee réfigeceifed o the 125
[err] filter. The cyprids were then transferred into a crystallizing dish
containing approx. 120 ml of filtered sea-water and the dish was covered
with the ligl .tharymeidntﬁEoelbhgcpdihn eomposi tilonu keamprisitigs pr ocedur e

was perfornmed t ' were used for testing.
Settl enment inhi t|o réx?ﬂﬁaeé EBEPSXBHEQE) 35

one or more pigment (s);

one or more quinoline derivative(s) as defined in any of
the claims 1-3; and
one or more solvent(s).

19. A marine antifouling paint of the composition:
5-25 g gum rosin
2.5-10.0 g vinyl resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims
1-3 or 10-18 and optionally an antifouling activity
enhancing substance as defined in any of claims 4-9
2-8 g iron oxide
1-4 g Bentone
0.2-1.0 g wetting agent
8-30 g xylene
2.5-10 g methyl isobutyl ketone
0-7 g magnesium silicate or other filler

wherein the biologically active agent composition preferably
consists of 75-97 percent by weight cuprous oxide and 3-25
percent by weight quinoline compound,

or any multiplicable weights of these components.

20. A marine antifouling paint of the composition:
5-25 g gum rosin
2.5-10 g polyamide resin
1.25-5.0 g tricresyl phosphate or other plasticizer

This Sheet Has Been Repl
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St ock-sol utions of the test conpounds were prepare le 1,

with the alteration of excluding acetone. For screepj Lons of
ppm ranges, 100 ppm and 10 ppm (nom nal concentratiawmﬂﬂmm g“f m of
‘the test solution was pipetted into a 5 cmpetri di i '

Filtered sea-water was used as a bl ank. EZch concentration was tested in
duplicate. Apprax...20-3Q cyprids were added to each dish under,a dissecting
M croscope. Thédelsghgs Q%el%%c‘&aéﬁ%‘(f iR REFRE SAROFHELOReFPR-
I ncubat or wi t hpiishing ghiquambldde doorMpownd eas Adéfitied Ineanp JdfSblabfs
vi ewed under them CAQRE . r ' . !éft' y .
non-settl ed cy?)'r Pg]gg_ﬁeql%egtﬁv&?tt oéir?q's %Sag‘:aé‘%l% | n%§4agirz%%p2€%f 4%
aqueous f or mal 6ehpasing sabist@rsie afhdefimeshtimfanheofli chawns &9t ered
through .a 0.452[er gl cARERIAE diidti®le The filter was placed under a
di ssecting mcroscope and a count of non- settled cyprids was nade. The
nunber of settFé&, aREEEMg ed and met anor phosed cyprid |arvae in the
petri-di sh wasocaunt.edg Wetdiaigplagunder of larvae in the dish was found by
addi ng t he nunggg of §§hﬁled, the settled and net anor phosed, and the
non-settled larv 8 &h &% Iter. The settlenent% and the inhibition% coul d
t hen be cal cul 3.8d10 gSéEmtagodnt % = # settled cyprids + # settled and
met anor phosed gygf | ‘ 173 1 : prids = No. of
I nhi bition% = 100%??iggpﬁ%§%§u§}llcﬁﬁ$5§;t??%éﬁ:#%f}%% control should be
>50% to accept the test.

wherein the biologically active agent composition preferably

consists of 75-97 percent by weight cuprous oxide and 3-25
percent by weight quinoline derivative,

or any multiplicable weights of these components.

21. A marine antifouling paint of the composition:
5-25 g gum rosin
1.5-10 g acrylic resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims
1-3 or 10-18 and optionally an antifouling'activity
enhancing substance as defined in any of claims 4-9
2-8 g black iron oxide ‘
1-4 g Bentone
0.2-1.0 g wetting agent
10-40 g xylene
0-7 g magnesium silicate or other filler

wherein the biologically active agent composition preferably
consists of 75-97 percent by weight cuprous oxide and 3-25

percent by weight quinoline derivative,

or any multiplicable weights of these components.
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Correction of control-val ue: Correction of control-val ue was made by
using a mdified Abbott-correction: _ .
36 Abbott-corrected inhibition% = I nhibition%in test-conmpound -
-~ 1nhibition%in control ' 100 - Inhibition%in control I n
- Table 6 the test results (corrected accd®ing to the nodified Abbott
<formula) of the activity of quinoline deriva- tives in the cyprid-test is
shown. ThARSFRRLRd numbers correspond to the nunbers given in Table 1.

TABLE 6 CHMARLNE| SRRUCTURE Concentration (ppn Activity (9 3
(%91 A marine s%%gcture cagrying a coating comp}a'.sin?' a layer | ?8 0
1 which cont&ins a quifioline compound, or Bm N-oxide or a saltjgg

1

thereof, hf¢ing ant?%ouling activity, the) quinoline compound00
having the general formula I

Formula I

wherein X, X2, x%, x5, x® and X’ independently designate
hydrogen; hydroxy; C,.g-alkyl; substituted C,.;j;-alkyl; optio-
nally substituted C,_;,-alkenyl, C,_j;-alkynyl, C;.;p-alkoxy,
heterocyclyl, aryl, aryloxy; halogen; nitro; nitroso; cyano;
amino; aminocarbonyl; carboxy; optionally substituted mono- -
or di(C,_;,-alkyl)amino, C,.,,-alkylcarbonylamino, mono- or
di(Cy.;5-alkyl)aminocarbonyl, C,_j;-acyl, Cj_jp-acyloxy, Ci.iz-
acyl-C;.;5-alkyl; C,_;;-alkoxycarbonyl; thiolo; optionally
substituted C,_;,-alkylthio, arylthio, C,.;j-alkylsulphonyl,
arylsulphonyl, mono- or di(C,_;,-alkyl)aminosulphonyl;
sulphono (SO3H); sulphino (SO,H); halosulphonyl; :'.Lsocyano;
isqthiocyéno; thiocyano; (3-nitro-1,2,4-triazol-1-

yl) sulphonyl; 8-quinolinyl-tetraethylene glycolyl; pyranosyl;
furanosyl;

X3 designates the same groups as defined for X* above, or X*
is an optionally substituted quinuclidinylmethyl group.

The quinoline derivatives have exhibited activity against
. Enteromorpha spp., Amphora ssp., Nitocra ssp., and Balanus
spp.
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: :]3-2 INTERNA ONAL SEARCH REPORT 94 tﬁicrcn'al;énal application No. i
- 48 33 . 100 | JPQ,Q/DK 94/00405
<10 96 101
1 Box 1II TEXT OF THE AQQUMCI‘ (Condmuuon of item 5 of the first sheet) 0 1 38
35 10 100 1
100, 0.1 ' 27
37 { EXAMPLE 6  Paint test To obtain an inpression of the biocidal effegt
of fhe com pounds of this invention under operatlonal conditions, paints]|-
conf ai ni ng the conpounds, were prepared in t o) SaRdas gegBNNes -
.St ahdar d BT iR@nBERSAEYTE ] CATTY IagF SO Gad O RYEDG: Ak ¢
. which contains a quinoline compound, or an N-oxide ora salt
thereof, having antifouling activity, the’ qu;nol;ne comvound
5 having the general formula I i
E‘omﬁla I )
=
The quinoline derivatives have exhibited ;ctivity against . )
Enteromorpha spp., Amphora ssp., Nitocra ssp., and Balanus-
spp. '
REPLACEMENT SHEET
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3.8 g vinyl
. tricresyl

hos pﬁFpg

tone_(thixotropic bentonite) 3.1 g
ct ve RIS NAEMENT SHEETS! Y P éa'

A@%[@ QHEE‘PSOQI SGly

‘test prografnr various paints, the bi ¢l opiz rygg&-l;ﬁ{m@,ctﬂﬂ &1.‘?‘.‘9‘?5' 4

was/ wer e chpSeeserptiérol paged :...... tPpaged -rio:- 1:, vc/‘_, 5188 quigaQ dgé S L#,I Bg, of
»Tormul adl f ' laffY) 2 page&9.€h$..wmgaus“§6| de; Rl {5}3 ‘"‘%“f%ai r‘ibl fne
conmpound of QXL de LN

2.7 g qui, &%a‘%ﬁpouﬁfgof Forabi%Y w47 h %Q»H)Ofré?w 5%3

oxi de Pa bsiact  zpaggdg-- o= rWsP?ﬂ?Ft ht-o- 4-tej£‘£‘ but | anmi no-

cycl opr opyl ami-re=s=—trazr-n{trgarot—to5T ex RECEIPT%EB’QVG&%

propyl am ne-

Swi tzer| gnd mtgr@l gatﬁ 3t e ?:é:élrr% Wryg}yééﬂﬂlé é&ﬁﬁrP&iM&a%‘eﬂﬁ gxcycl o-

Switzerl yhé,):m cmtglglsc@pmuglq%@*r@e compound having antifouling 38
Ceneral | ctiRatRal e RIS SRAI&InFSul® Rng the general formula I

wherein

10

R R ||| 1111100
. * [4 L M § *

Formula I X5 : x2

oS NPy  REPLACEMENT SHEET

20 NOV 1996

X’ designates hydrogen; C;_s-alkyl; substituted C;_g-
alkyl; optionally substituted C,_g-alkenyl; optionally
substituted C,_g-alkynyl; optiocnally substituted Cy_g-
alkoxy; optionally substituted heterocyclyl; optionally

" substituted aryl; optionally substituted aryloxy;

15

20

25

halogen; nitro; nitroso; cyano; amino; mono (optionally
substituted C;_g-alkyl)amino; di(optionally substituted
C,.g-alkyl)amino; (optionally substituted C,_g-alkyl) -
carbonylamino; aminocarbonyl; mono(optionally substituted
C,.¢-alkyl)aminocarbonyl; di(optionally substituted C;_¢-
alkyl)aminocarbonyl; optionally substituted C,_g-acyl;
optionally substituted C,_g-acyloxy; (optionally substi-
tuted C,_g-acyl) - (optionally substituted C,_g-alkyl);
carboxy; (optionally substituted C,.g-alkoxy)carbonyl;
thiolo; (optionally substituted Cl;s-alkyl)thio; (optio-
nally substituted aryl)thio; (optionally substituted
C,_g-alkyl)sulphonyl; (optionally substituted

aryl) sulphonyl; mono{optionally substituted C; g-
-alkyl)aminosulphonyl; di (optionally substituted

C,.g-alkyl)aminosulphonyl; sulphono (SO5;H); sulphino
(SO,H) ; halosulphonyl; isocyano; isothiocyano; thiocyano;
(5-amino-1-methylpentyl)amino; (6- (diethylamirio) -1-
methylhexyl)amino; (3-nitro-1,2,4-triazol-1-yl)sulphonyl

P
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11.9 g of gumrosin and 3.8 g vinyl resin were dissol ved—ia48-9—g of
.Xylene in a 0.5 1 nmetal can until a clear solution was ‘o i “
Bentone, 3.1%g tricresyl phosphate and 49.8 g of the bloimﬁm&‘mm‘““
agent(s) (according to the paint no. in question) were a cunderw s *
stirring, and addi- tional xylene was ahso added, if necessary. d ass beads
were added until a total volunme of 0.3 1 (paint + glass beads). The can was
closed and put(FeArmalzEakani ealqushakem: mﬂét:@héilﬁ%f@ﬁé &@iydi ng
according to A(\g_TM D 210@% nm?lu%um OET%{?H was. obt ai ne%yTheﬁgl ass beads
were filtered ﬁmﬁ‘g’r@ A dn PRRRDOHY e d 108¥ X urry which could easily be
stirred with a spatula was obt ai ned. EXAMPLE 7 Tes} impi ACEMENT SHBET
per formance of paints For testing, the Paints produced ; } 1

Exanple 6 were applied to xyl ene-degregsad—acrylic test|phnels 20
[err] in a dry filmthickness (DFT) 01“?él %gi mately 10 ﬁ&%r@?% :
€

panel s were diFiggei@r 144 hours at roomt erature. Theltest panels
imrersed in sea-water froma raft at ag site, e.g i
Villanueva y [err] in northeastern Spaig Wi{ch is situa

t he har bou_r of

b

ap- proximately 41.2 degrees north. In T8 localify, the sea- water
tenperature varies between [err] thP@'ﬂghou’t the year, and the salinity
vari es between 30- 35%p. The antifouling performance was eval uated at

intervals of 2-4 weeks. At each inspection, the panels were rated on a

scale from0 to 5 ( 0 = no fw&i/ng;/P@et\ZWMa 2-5%

Formula 1b N
|
N
5 X+, x2, x*, x5, and X® independently designate the same

groups as defined for X’ above or hydroxy;

X3 designates the same groups as defined for X! above,
or X3 is a group of the formula I’

Y4
Formula I’ Y8
Y8 3

Y

7 2

Y N Y
Yl

Yg

v
10 wherein Y%, Y2, ¥3, ¥%, ¥°, Y% and Y’ independently

designate the same groups as defined for X! above,
and Y® and Y° independently designate the same groups
as defined for X! above or together form oxo, and the
wavy lines signify that the substituents in question

15 may be in either of the two possible isomeric
configurations;

or an N-oxide or a salt thereof.




fouling; 3 = 5-25% RERWACEMENT, SHEEE- 50 fouling; 5 = 50- laazg_teumg——t—he——‘

- fouling percentagésfbeing accordihgjto surface
structure carryin R NOW iping a |l ayer whi ch twm E‘“mmm
_qui nol i ne conpoun avi ng antifoufihg activity, the qu
havi ng the generall fornmoteat— aperr] wher ein [err]
desi gnates hydroggn; [err] substitufed [err] al kyl; optionally

SUbSt'tlﬂzﬁji(ﬁdﬂlﬁénéﬁﬁﬁﬁiﬂre accoréﬂﬁgttbubtdlhenr]wﬁbkﬁﬂhl optionally
substi tutgd [err

optional 1% 18 1%‘%&%4 qliﬂ"é %ﬁ é‘@?‘?‘éﬁlﬁé?gugééhég ﬁ g ?&%)C(lyyl ’
hal ogen; QHJQlo,; B tCI0S®@r CYCOCH, aalmcmoquhnobi.nplroxﬁl ig selected from
the group comsisting of H, NH,, CHO, COOH, F, Cl, and Br; X3
5 is selected from the group consisting of H, OH, CH,;, F, Cl,
Br, NH,, NO,, CHO, mono- or di(C,_g-alkyl)amino-C,;_g-
alkylamino, amino-C;_g-alkylamino, a group I’ as defined in
claim 1, and COOH; X% is selected from the group consisting
of H, OH, F, Cl, Br, and SO;H; X° is selected from the group
10 consisting of H, NH,, CH;, F, Cl, Br, and OCHy; X® is
selected from the group consisting of H, F, Cl, I and Br; and
X7 is selected from the group consisting of H, F, Cl, Br,
SO;H, CHy, NH,, mono- or di(Cl_s—alkyl)amiﬁo-Cl_s-alkylamino,
amino-C,_g-alkylamine, OCH,CH; and SO,Cl.

15 3. A structure according to any of claims 1-2 in which the
coating comprises a layer comprising a substance which
enhances the antifouling activity of the quinoline compound.

4. A structure according to claim 3, wherein the enhancing
substance is contained in the same layer as the quinoline
20 compound.

5. A structure according to claim 3 or 4 wherein the enhan-
cing substance is an antifouling active substance which is an

organic compound, an organometal, a metal, a metal oxide or a
metal salt.

25 6. A structure according to claim 5 wherein the enhancing
substance is an organic antifouling active compound selected
from the group of heterocyclic nitrogen compounds; '
heterocyclic sulphur compounds; urea derivatives; other
amides or imides of carboxylic acids, sulphonic acids, or

30 sulphenic acids; salts or esters of carboxylic acids; amines;
substituted methanes; substituted benzenes; tetraalkyl

phosphonium halogenides; guanidine derivatives; and
disulphides.

?r

qu}
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‘sugstituteg %err% Eb:tituted [err] anino (optionally
_ substitute erf /I pm no; am nocar bonyl ;
substituteds er2Q NOV ap96 opal |y substituted [err] % mllmlllln)mu "III " |II|
. al kyl')am nocarbonyl } optionally stbstituted [err] optlon I
substituted [err] |6-acyT oxy, (opt|o1alﬁ§ substi - t ut ed [err] acyl)
-(optionally substLI;uJuLJJuu%rJal__‘ car boxy; . (optionally subst,tuted
[err] 6-al kdx§Eaeeys;accor 1n9hF6ISla%ﬂp§|UH%FF&“SGB?tepgﬁgﬁ

[eLrl_?|b§ﬁﬁé$&ﬁbe(ﬂ@taﬁ or a?omeFa%|anfmb&hlingedcfﬁxkﬂtﬁm@xnﬁﬁpt|onalIy
substitute err]l-a su nyl ; tiona S ti

aryl ) sul te ?%p h8n ¥P§psﬂgsEF¥ﬁ}§&9FéPrFaégg; a1
alkyl)an1m@pmdpm@ns} metddpo+dnthlipcavbamatesed

[err]- alkyl)aninosulphonyl sul phono [err] sul phino (S2H) ;

hal osul phonyl ; i socyano; |soth|ocyano t hi ocyano;

(5- am,o- &-n%tﬂyr@ehuye)aﬁtﬂﬁdlyﬁ Féléﬂﬁ}maﬁ1WBFrfln the enhancing

nEthy|hex§ﬁB§@&ﬂ8e {3- théﬁtifguiihP'aéQHv% YompouRldodE] ected £rom the
41 (Formula la); 8-quinolinyl-tetr etgxlene %Eycq]yl (Formul a
| b); pyr aFBSYP; cPRgig %99 of metal metal des; tal salts.
REPLACEMENT SHEET

9. A structure according to any of the preceding claims

wherein the quinoline derivative is one which, in the Rhizoid

10 test (defined in Example 1 herein), gives an activity of at

least 50% at a nominal concentration of the supernatant of 50

ppm, when the test conditions are calibrated so that the

sodium dodecylsulphate reference, in a concentration of 20

ppm gives an activity of 20-60%.

15 10. A structure according to any of the preceding claims
wherein the quinoline derivative is one which, in the spore
test (defined in Example 2 herein), gives an activity of at
least 50% at a nominal concentration of the supernatant of 50
ppm, when the test conditions are calibrated so that the TBTO

20 reference, in a concentration of 0.007 ppm gives an activity
of 50-100 %.

11. A structure according to any of the preceding claims
wherein the quinoline derivative is one which, in the Diatom
test (defined in Example 3 herein), gives an activity of at

25 least 50% at a nominal concentration of the supernatant of 50
ppm, when the test conditions are calibrated so that the
sodium dodecylsulphate reference, in a concentration of 30
ppm gives an activity of 20-60%.

12. A structure according to any of the preceding claims

30 wherein the quinoline derivative is one which, in the Nitocra
test (defined in Example 4 herein), gives an activity of at
least 50% at a nominal concentration of the supernatant of 50
ppm, when the test conditions are calibrated so that the TBTO

a1 1S Sheet Has Been Replaced
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for X7 above or hydqrqxy; X8 flesig

_ X NOV 11996, roup efined
_];Lgr X ab\%g’r‘éi n [qrr]r 2ig(rgle?;elnde.ht IJ; P o deS| gnate t he: s ,ﬂi,yﬁ !’”m,!”m

'[err] . [err]..i : PLACEMENT SHE T—,‘S gnalﬁﬂhﬁglﬁﬁmReplaced groups—as-defined

o o

defined for X1 abovB, and [Trr] 4 ndependent |y desi gnate the sane®
groups as Idefined forferriJdabove or toget her form oxo, and the
wavy |inesrsi@pihie! heh &hesaubatrhdeBhS oleN 008es i tives an HOLIE Gy

either of the two possible isoneric conflguratlons or an
N-oxi de or®5 3at? ¥hereof.

13. A structure according to any of the preceding claims
wherein the quinoline derivative is one which, in the cyprids

5 test (defined in Example 5 herein), gives an activity of at
least 50% at a nominal concentration of the supernatant of 50
ppm.

14. A structure according to any of the preceding claims,
wherein the quinoline derivative is one which when incorpo-

10 rated, alone or in combination with one oxr more antifouling
activity enhancing substances as defined in any of claims
3-8, in a standard paint (defined in Example 6 herein) tested
for antifouling performance (as described in Example 7
herein), with respect to algae results in a rating at least 1

15 rating unit lower than the corresponding rating for the blank
sample, when the blank sample has attained a rating in the
range of 1 to 4.

15. A structure according to any of claims 1-13, wherein the
- quinoline derivative is one which when incorporated, alone or

20 in combination with one or more antifouling activity enhan-
cing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to animals results in a rating at least 1 rating

25 unit lower than the corresponding rating for the blank
sample, when the blank sample has attained a rating in the
range of 1 to 4.

16. A structure according to any of claims 1-13, wherein the
quinoline derivative is one which when incorporated, alone or
30 in combination with one or more antifouling activity enhan-
cing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to both algae and animals results in ratings at




43 7. A struct rELFaMéMENTlgSHEBTC aim5 wherein the enhanci ngwtc_ei\
.an organonet al ve conpound sel ected fromthe group o
trialkyltin Salt$ [ i n| cppol yners; netallo-dithiocar

structure accofdi ngéﬁ\r 5{ wherei n the enhanci ng substanﬁﬂm(ﬂﬂulmmmmm
.antifouling acti ~sel egted fromthe group consisting of

net al oxi des; - 9. strudfure according to any of the clalns
1-8, wherein t rvative is one which;.in the Rhizoid test

(defi ned lﬂaﬁ&ahprétlnﬁeuéih)1OUEVe§héﬁ &bﬁl@PFFG@PQQdMn§a§PQW¥%ﬁﬂ Qr

nom nal C@Héeﬂiéﬁk|QamaiethﬁhéﬂDEhéabiahkOEaﬁglﬁpﬁhéM%ﬁtdﬂﬁéd‘ﬁﬁratlng _
conditions are ca so that the sodiu odecyl sul phate reference, in

a concent13tFBE GHFNSH ﬁgn?gF9e§ ‘an activity of 20-60% 10. A structure
according to any of the claims 1-8, wherein the quinoline derivative is one
whi ch, in he, s e A n activity

of at Ieas? SB)Rggf%gn%%F%g %%ﬁgeﬁF%§? g%h@P ﬁﬁg ghg%?‘ At %émgf 50 ppm

when the testosendrtions hindexul cbmpovdntdsihat the TBTO reference, in a

concentrationggf Qroggrgpﬁlghgﬁg(gy activity of 50-100 %

one or more qulnollne derlvatlve(s) as defined in any of
the claims 1-2; and

t al

salts.

one or more solvent(s).

10 18. A marine antifouling paint of the composition:
5-25 g gum rosin
2.5-10.0 g vinyl resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
15 prising a quinoline compound as defined in any of claims
1-2 or 9-16 and optionally an antifouling activity
enhancing substance as defined in any of claims 3-8
2-8 g iron oxide
1-4 g Bentone
20 0.2-1.0 g wetting agent
8-30 g xylene
2.5-10 g methyl isobutyl ketone

0-7 g magnesium silicate or other filler

wherein the biologically active agent composition preferably
25 consists of 75-97 percent by weight cuprous oxide and 3-25
percent by weight quinoline compound,

or any multiplicable weights of these components.
This Sheet Has Been Replaced

15. & marine antifoultng paint ot tne composicion: ||| ﬂ [ﬁ]

5-25 g gum rosin

30 2.5-10 g polyamide resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims

S PR SR S ¥
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11. A structure HACREPLACPRENT SHEET the clains 1-8, wherein 11 ' :
;derivative is ong yhi-eh— Di at om test (defined in ExanHiﬁlﬁwuﬁimmm"I _
gives an acttvity ¢f %5®kﬁfii S50Ppojat a nom nal concentration nos
.supernatant of 59 p% n f elst conditions are calibrated so that the

sodi um dodecyl sul p : L I n aggoncentration of 30 ppm gives an
activity of 20-6?@6 12. A structpure according to any of the clains 1-8,
wherein the quin&hi-hp=—fis MeTsRa PP ¥ SAc1EBULRAGNRRGRA thesSt (defined
in Exanple 4 q§¥euﬁéd gi ves an act|V|t¥,of af Ieast-Sg@baL a nom nal
concent r at | ofFYRRHENS FPAEARGE 3F BBLHRRT WAATYNOT: 4R8BS ons are
calibrated s@iéhay theard i dioxide 44
reference, | 8,9 entration of 0.007 ppmgives an activity of 5-40 %
13. A structure C ?Qﬁ?ﬁfto any of the clainms 1-8, wherein the quinoline
deriv&@ive i 0 ohel vhigwethingeagepti ds test (defined in Exanple 5 herein),
gi ves an actiqd%gr f¥§§e£§ast 50% at a nom nal concentration of the
supernatant o 0 pp 4. A structure according to any of the clains
1- 13, wherei r? thelQud fdpE®ROHeri vative i s one whi ch when incorporat ed,
alone or in cpnpipahi@Redi bl H0LiALEDHE BBheloghilngractivity enhancing
subst ances as defined in any of clains 3-8, in a standard paint (defined in
Exanpl e 6 herein) tested for

wherein the biologically active agent composition preferably

10 consists of 75-97 percent by weight cuprous oxide and 3-25
percent by weight quinoline derivative,

or any multiplicable weights of these components.

20. A marine antifouling paint of the composition:
5-25 g gum rosin
15 1.5-10 g acrylic resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims
1-2 or 9-16 and optionally an antifouling activity
20 enhancing substance as defined in any of claims 3-8
' 2-8 g black iron oxide
1-4 g Bentone
0.2-1.0 g wetting agent
10-40 g xylene
25 0-7 g magnesium silicate or other filler

wherein the biologically active agent composition preferably
consists of 75-97 percent by weight cuprous oxide and 3-25
percent by weight quinoline derivative,

or any multiplicable weights of these components.

30 21. A marine structure carrying a coating comprising a layer
which contains a quinoline compound having the general

formula I _
. This Sheet Has Been Replaced
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antifouling perfor mﬁfé’é‘AF%l‘s {‘de r%'b d in Exanple 7 herein), wth respect to
-algae results in ajrpting at |east rating unit |ower th Iﬂ%mmmu;"ml”“l
" correspondi-ng ratipg|f @0 NOY 998nk{ sjanpl e, when the bl ank

attained a rating |njthe range of {1 fo 4. 15. A strucﬁure accor di" ng to
“any of clainms 1-13f Whererm tne qui nol ifg derivative is one which when
incorporated, along or_in_conbinati with one or nore antifouling activity
enhan- cing substgggﬁﬁlgsldeflned in any of clains 3-8, in a standard paint
(defined in Exanple 6 herein) tested fer axd® i foul i ng perfornance (as
described in Exanple 7 herein), w.th rlespeft tg,animals results in a rating
at least 1 rating unit |ower tha% ez tQu18 %ding rating for the blank
sanpl e, when the bl ank sanpl e has at d ajrating in the range of 1 to 4.
16. A structure according to any @i 8hormey#+3s wherein the quinoline
derivative is one which when mc&‘rpor ed, alone or in conbination with one
or nore antifouling activity enhan- ci¥lg substances as defined in any of
claims 3-8, in a standard paint (defined in Exanple 6 herein) tested for
antifouli Wélem@rla‘fbr mance (as described in Exanple 7 herein), with respect to

both al gae anglanix@nl g31 egt)| t£5) ¥ alido¢’ dndegraiddnyia idwsigmdtéower than
gBES%?%L?Epgu I 3§2HJ1£§ égiy, C,.5-alkyl; substituted C;_g-alkyl;

5 optionally substituted C,_g-alkenyl; optionally

substituted C,_g-alkynyl; optionally substituted C;_g-
alkoxy; optionally substituted heterocyclyl; optionally
substituted aryl; optionally substituted aryloxy;
halogen; nitro; nitroso; cyano; amino; mono(optionally

10 substituted C,_g-alkyl)amino; di(optionally substituted
C;.g-alkyl)amino; (optionally substituted C;_g-
alkyl)carbonylamino; aminocarbonyl; mono (optionally
substituted C;_g-alkyl)aminocarbonyl; d4i(optionally
substituted C;_g-alkyl)aminocarbonyl; optionally

15 substituted C,_g-acyl; optionally substituted C;_g-
acyloxy; (optionally substituted C,_g-acyl) - (optionally
substituted C,_g-alkyl); carboxy; (optionally substituted
C,.g-alkoxy) carbonyl; thiolo; (optionally substituted
C;.¢-alkyl)thio; (optionally substituted aryl) thio;

20 (optionally substituted C,_g-alkyl)sulphonyl; (optionally
substituted aryl)sulphonyl; mono(optionally substituted
C;.¢-alkyl)aminosulphonyl; di(optionally substituted
C,_g-alkyl)aminosulphonyl; sulphono (SO3H); sulphino
(SO,H) ; halosulphonyl; isocyano; isothiocyano; thiocyano;

25 (5-amino-1-methylpentyl)amino; (6- (diethylamino)-1-
methylhexyl)amino; (3-nitro-1,2,4-triazol-1-yl)sulphonyl
(Formula la); 8-quinolinyl-tetraethylene glycolyl
(Formula 1b); pyranosyl; furanosyl;

I.
0=8=0

Formula la | m
X [T
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I
‘ _”EEL&%E bl ank sanple has attained arating in the

45 the bl ank $EHpl

.range of 1 to

4 7 A mariingd antifouling paint conposition conprising
one or nore bj nden (cRONOMIBL (S)); one or nore pi gment(s)l llll(m I“""m ﬂll
.qui noline der|vptive(s) as ddfijned in any of t he clalns
“or more sol vept sy T8 A narf ne antifouling paint of the conp05|t|on
5-25 g gumrosin 2.5-10.0 g vinyl A&si n 1.25-5.0 g tricresyl
phosphate or other plasticizer 10-60 g of a biologically active agent
conposition com pri si ui ngy |ne co oun as efined I n any of
cl ai ns 1-2 or 9-16 andnghmfgﬁar (b acoivity enhanci ng
subst ance as ﬂgﬁngg iy any of clalns 3- 8 2- 8 oxi de 1-4 ¢
Bent one 0.2-1. gigettlng agent " 8-30 g xyge 2.5-10 g net hyl

I sobutyl ketone 0-7 g magnesium silicate or of er wherein the
bi ol ogically active agent conposition preferably of 75-97 percent

ERTRE T S et

or X? is a group of the formula I’

Y4
Formula I’ y5
YS V3

7 2

Y N Y
Y‘

Ye

v
5 ~ wherein Y, Y2, Y3, ¥*, Y¥°, ¥° and Y’ independently

designate the same groups as defined for X' above,
and Y® and Y? independently designate the same groups
as defined for X' above or together form oxo, and the
wavy lines signify that the substituents in question

10 may be in either of the two possible isomeric
configurations; '

or an N-oxide or a salt thereof;

with the proviso that if X%, %2, x3, x%, X5, and X% each is

hydrogen, and the compound of formula I is not an N-oxide,
15 then X’ is not hydroxy;

said quinoline derivative

either giving, in the Diatom test (defined in Example 3

herein), an activity of at least 80% at a nominal

concentration of the supernatant of 10 ppm, when the test
20 conditions are calibrated so that the sodium

dodecylsulphate reference, in a concentration of 30 ppm

gives an activity of 20-60%,

or giving, in the Nitocra test (defined in Example 4

herein), an activity of at least 80% at a nominal
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19. A marine n&4f9u+4ﬁ f the conposition: 5-25 g gum resin—

» 2.5-10 ¢ poly de res 1 5-5.0 g tricresyl ph hat
plasticizer.: égdﬂgé g | ogical l'y activg ageﬁfpcg "Iﬂhiﬂmﬂnluﬂn
. prising a qui oLlne compound as tdefined in any of clains

- 46- refgrence, in a concenptrati of 0.007 ppm gives an act|V|ty
of 5-40 % according to any of the clains 1-8,

wher ei n é@ﬁcéﬂtfgtiaﬁ ger tuat bﬁ@e'rﬁa@&ﬁt“’@fcho igprd, hQ:l'FetprﬂhBS deast 5

(defined in Exanple 5 ereln i ves _an ag¥}V|t %; 50% at a
nomi nal conc@ﬂ?@%?%%ﬁso?r?hﬁ l&g@?ﬁ&paﬁp %&ﬁnTB 0 ré%%fegg%ﬂr%&ture
accordi ng toaadyneénthatibai 6 0087 vher gives an ketoiinmt iofe Se¥ Viati ve
i s one which when incorporated, al one or in conbination with one or

nore antifouling activity 10 enhancing substances as defined in any of
clains 328, Anmarine stamgsngepaiceorfdab fed alaim #ipl lerR¥Ri n) tested

for 5 gntifoyliog.BE" EPLRRRAR géaugeaehgla%@mg @:amol oW, largin),
with respect to ae results 1n7a _rating | eas rati unlt | ower
t han t he Hﬂ@lesﬁon&lngBFatpﬁeHioﬁnﬁhguBPQHRnlé & ﬁese%ﬁﬁg?q Bt ank

sanpl e hgpeagtaupedonsiating of H)eNH,, CHOJE COOH] tR) 41, and Br; X3
is selected from the group consisting of H, OH, CH3, F, Cl1,
Br, NH,, NO,, CHO, mono- or di(C;_g-alkyl)amino-C,_g-
10 alkylamino, amino-C;_g-alkylamino, a group I’ as defined in

claim 1, and COOH; X! is selected from the group consisting
of H, OH, F, Cl, Br, and SO3H; X° is selected from the group
consisting of H, NHz,.CH3, F, C1, Br, and OCHs; X6 is
selected from the group consisting of H, F, Cl, I and Br; and
15 X’ is selected from the group consisting of H, OH, F, Cl, Br,
SO3H, CH3, NH,, mono- or di(C,;_g-alkyl)amino-C;_g-alkylamino,
amino-C,_g-alkylamine, OCH,CH3; and SO,Cl.

23. A structure according to any of claims 21-22 in which the
coating comprises a layer comprising a substance which
20 enhances the antifouling activity of the qguinoline compound.

24. A structure according to claim 23, wherein the enhancing
substance is contained in the same layer as the quinoline
compound.

25. A structure according to claim 23 or 24 wherein the

25 enhancing substance is an antifouling active substance which
is an organic compound, an organometal, a metal, a metal
oxide or a metal salt.

26. A structure according to claim 25 wherein the enhancing
substance is an organic antifouling active compound selected
30 from the group of heterocyclic nitrogen compounds;
heterocyclic sulphur compdunds; urea derivatives; other
amides or imides of carboxylic acids, sulphonic acids, or
sulphenic acids; salts or esters of carboxylic acids; amines;

£l ) 2 .gw-—-.-...._, -
B!
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15. A structure pcegndepgrip speyrof clains 1-13, wherei n the 'm
r

derivative is onge whi€h- porated, alone or 'Jiummm” i h
one or nore antifopling activityl enhan- 20 cing substandés ru!m”"r
cany of clains 3-8, iﬂ&NGV ®96anday d pai nt (defined in Exanpl’e 6 hkrein)* |
tested for aptf{fouling perfo

nce (as described in Exanple 7 herein),
wWth respect to dnimals results |

a rg&i ng at least 1 rating uni t
| ower than the ct for“the blank 25 sanple, when the

bl ank sa h ttained a ratj i the range. o t 0. 4. 16. A
structur @%%gg?&t%gt %‘ft e(?f' (,ﬁu;%%sl W %&fé’r%‘i‘%si h e%raahlﬁylhol i ne

deri vat i phosphomdunhball ogesridassorpaniididie alenivatives; i andonbi nation with
one or npenAphilgyy ing activity enhan- 30 cing substances as defined in

any of clainms 3-8, Iin a standard paint (defined in Exanple 6 herein)
tested for antifouling performance (as described in Exanple 7 herein),

Wi E_h r espgct lPI @tﬁ@ﬁdﬁ@eﬁﬁ&dﬁﬂi&@ rm%j ?cI@.ﬁhl![2§ m?féihneﬁeaénhanchﬁgst 147
rati n uni ower t.nan e corre ndal , L at] Ngs or ., - -
the bPanRUBEEBHLe Jifoa™ AT IHRGRE AR HERU LG, 2EhE¥e  SPFRGUNA | 1 (he
range of selected from The growp ref antiddorltihn psahtsg¢otpbalkydhin

CONpri si Rnolymers ;O t¥1 10V A HIMIS EaRRoAeNt S) |

28. A structure according to claim 25 wherein the enhancing
substance is an antifouling active compound selected from the
10 group consisting of metals; metal oxides; metal salts.




et LoneREPLM)ED SHIFERS(s) SG | onefor ﬁEPEAWiﬂ%w i V§§'¥s<\s> as
defined in any of ~ L hesglakm 1-2; {apfpescription opezedr=ntor B28S6Iyent (s) .

18. A, BeDaspiptight ﬁ‘%fh'hg j t‘i)gisgr?g Q;’ tthe conp Cf;igg 19paged ﬂ%&ZEﬁ@dg%ﬁ]

. 2. 5- 10g0cigims) ny t pagedi-f=-- ! 125-15.0 ¢ tﬁﬁ@ﬁgé@phg@gmatetoopag@dhér

pl ast i pj B&ling(s) : pagelid=60 19 pageda-Bi-dl ogi cél 4 A%Q&%c‘(e agefed Lcotppsgdi.on fom
pri si g%ﬂg g%:tnol_ipﬁ%dc_gj:[p_qudgeiﬁ..ﬂef i_&gd ijn "any of clainms 15 63}-2 o]
9-16 onal an_antifouling-activilty ' B %ance¢ as

> 5 b DATE QF; RECARACERES

defi néed—+many of clains 3-8 +=4—g—BeENnt one

0.2-1.0 %Pgtﬁtfditglcﬁg% Lgr?d]exéwatgf?’gtjgu t.ltfé@ and on sKip-B#19snet hyl

I sobut yl one . magnestum silicate or other filler

wher ei n TROMIas G antiforling efkeet coFpokhe i BREBRRE FEBFFXE, tRS8nsists
of 75|- 97 ﬂ@ﬁ&etumgﬂfd@img SEPEOLS Qg!@lf_B@d?ﬁdéﬁseﬁo@easeatpbgvmtgbn

qui nol ine co un of any_multiplicable ight s, of -t onmponent s.
19. A nar‘?’ﬁ@g(r)l][‘?af%%ﬁ%%“‘b'é}?ﬁ %'f- ? %agm%gi??ﬁﬁggowgh be lgg%gné gum rosin
2.5-16 g qxgarsismke. resi n 30 1.25-5.0 g tricresyl phosphate or other

pl asti ci zer 10-60 g of a biologically active agent conposition com

prising a quinoline conpound as defined in any of clains )
One of the environmental problems is’ related to pollution of

rivers, channels, bays, harbours, lakes and other bodies of
water with a low or limited water exchange with heavy metals

osin

and toxic compounds by use of such materials in e.g. pain-

10 tings for application on underwater structures, e.g. a ship’s
surface. Especially, certain heavy metal compounds are known
to accumulate in the animal body such as fish and humans.

EP 0069559 A2 discloses copolymers comprising (optionally
substituted) quinolinyl-acrylate monomers (derived from 8-
15 | hydroxy quinoline and acrylate or methacrylate chloride) as
| film-forming binders for antifouling, self-polishing paints.
Upon contact with water the quinolinyl groups are released
whereby an antifouling effect is obtained.

JP 55-51007 A and JP 55-51010 A disclose complexes of 8-
20 | hydroxy-quinoline and copper and zinc, respectively, as
antifouling agents.

JP 57-116004 A discloses C,g-alkyl-substituted quinoline
derivatives, preferably C,,-alkyl-substituted quinoline
derivatives, as well as their quaternary salts, as

25 |antifouling agents.

With the use of the antifouling agents disclosed in the -
present text, it is possible to abolish or minimize the use
of heavy metal based components while at the same time obtai-
ning excellent antifouling properties. k
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Terr] wherein [err] |ndependently desi gnat e hydr ogen;
hydroxy; [err] substituted [err] 5 optionally substituted [err]
optionally substituted [err] optionally substituted [err]

al koxy; optionally substituted heterocyclyl; optionally substituted
aryl; optionally substituted aryl oxy; hal ogen; nitro; nitroso; cyano;
am no; nono(optionally 10 substituted [err] di(optionally substituted
[err] (optionally substituted [err] al kyl ) car bonyl am no;

am nocar bonyl ; nmono(optionally "%Sﬁbstituted [err] di(optionally
substituted [err] optionally 15 substituted C1 6-acyl; optionally

substi t ut ] optionally substituted Cl1 6-acyl) -
(optionalgthng °£h6§?%3@%%§”%§mé al kyl); carboxy; (optionally substituted

[err] thiolo; (optionally substituted [err] (optionally substituted

aryl)thiogp | t I )
su%s%i tut e aPerfs& h%%?%t&r%os'rslo é[l (L)%ltz;% I{/ subst| tutég'l'g?é environmen

tally compatlble and effective antifouling compounds. It has

been found that quinoline compounds (optionally in combina-
5 tion with other antifouling compounds) have an excellent
antifouling effect.

The present invention provides antifouling paint compositions
comprising, i.a. as an active ingredient, a quinoline
compound of formula I

x+ X3
10 Formula I X5 X2
AN
7~
X6 N X!
x7

wherein
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ferr] -alkyl aﬂ&ﬂd@ﬁMEﬂbd&EﬁTd (opTMoMaa}i 5 BadiDR kmmted

B R ol ‘”"’”3 i e
hal osul phony}; sof h ocya

(5-am no- 1- mpt 1 (6-( mnno-

met hyl hexyl ) gn-aes R, 4- trlazol 1- yI)squhonyI. (Formul a

| a); 8-quino |nyI-tetraethern gl ycot4p- (Formul a 1b); pyranosyl;

furanosyl ;

For nul a Ib7 A structur@ acbordlng to claim 5 wheréin the enhancing

substance is an organometal antifouling active compound
selected from the group of trialkyltin salts; trialkyltin
copolymers; metallo-dithiocarbamates.

5 8. A structure according to claim 5 wherein the enhancihg
substance is an antifouling active compound selected from the
group consisting of metals; metal oxides; metal salts.

9. A structure according to any of the claims 1-8, wherein
the quinoline derivative is one which, in the Rhizoid test

10 (defined in Example 1 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the sodium
dodecylsulphate reference, in a concentration of 20 ppm gives
an activity of 20-60%.

15 10. A structure according to any of the claims 1-8, wherein

the quinoline derivative is one which, in the spore test
(defined in Example 2 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the TBTO

20 reference, in a concentration of 0.007 ppm gives an act1v1ty
of 50-100 %.

11. A structure according to any of the claims 1-8, wherein
the quinoline derivative is one which, in the Diatom test
(defined in Example 3 herein), gives an activity of at least

25 50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the sodium
dodecylsulphate reference, in a concentration of 30 ppm gives
an activity of 20-60%.

12. A structure according to any of the claims 1-8, wherein

30 the quinoline derivative is one which, in the Nitocra test
(defined in Example 4 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the TBTO

o e gaan -
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i ndependent |y atle the sane groups as defined for “X1"abbve,

and [err] and [ ekr]—-ndependedt l{y designate the sanme groups as
defined for [eyr] above or together Fﬂgnroxo and the wavy |ines
signi fy th?éf% neRUSHi MUEHAAGDDE D . 007 pprl AV idh Gldmvig) the
two possible i soneric configurations; an N-oxide or "a
salt thereBf; 5-40#-h the proviso that if [err] and [err] each is

hydr ogen, and the conpound of fornmula | is not an N-oxide, 15 then [err] is

not hydr oxy; sai ui nol | derrvatrve i t.he | h
D at or/n tes%[?’(‘d@f £k c:érli& oer%} arf?eroeq t)he Mﬁ}' 3& %&r%agt
80% at a nohenguinoline @iamearattr:ralte drs ging hvhistiperitattin fpdidipprgsthen
the tesg ZQﬁefln%ﬁnq.'nt AT L Hd R aled gf.t éé‘aén té@cf@ﬂ{f@f at least

dodecylsul ate reference, I n a concentr'at |ves an
activity oP0%0ago® nominal &org:,q;}b(@ti}qp tHe 'N}Q (ﬁf&??’&qa”(‘ﬂe‘?fr
Exanpl e 4

14. A structure according to any of the claims 1-13, wherein

the quinoline derivative is one which when incorporated,
alone or in combination with one or more antifouling activity

10 enhancing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to algae results in a rating at least 1 rating
unit lower than the corresponding rating for the blank

15 sample, when the blank sample has attained a rating in the
range of 1 to 4.

15. A structure according to any of claims 1-13, wherein the
quinoline derivative is one which when incorporated, alone or
in combination with one or more antifouling activity enhan-

20 cing substances as defined in any of claims 3-8, in a -
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to animals results in a rating at least 1 rating
unit lower than the corresponding rating for the blank

25 sample, when the blank sample has attained a rating in the
range of 1 to 4.

16. A structure according to any of claims 1-13, wherein the
quinoline derivative is one which when incorporated, alone or
in combination with one or more antifouling activity enhan-
30 cing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to both algae and animals results in ratings at
least 1 rating unit lower than the corresponding ratings for
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T

ey 1T
fr %BE?%@Y’@%‘“‘““; concent ot on of 0-007 oo g, ves an |
-40-% 22 _JA|lmarine structure according to claim 21,

wherein 5 X} is selected fromthe groqﬁ consisting of H OH [err]
[err] F, O, fol i nyl ; [err] is selected from t he group

consi sting [r CQEH ted t he
group consréh?rﬁ}%ﬁkr%aéiié el ?n Eh%ﬁhla%ﬂ gm?l Pascééfaghgg g rEFQEP

10 alkylamnuxheewaQQQ.gfobptb 4as defined in claim1l1, and COOH; [err]
is selected fromthe group consisting of H OH F, G Br, and [err]

Is selected fromthe group consisting of H [err] , ¢, Br, and
[err] [err]17. Afﬁ?%%@%daFFbﬁ??%éngrBﬁbngoﬁ§mEPFH§18P gomprlgpngr and Br;
and 15 X7 is &ﬁi@%ﬁdnéf@nbiﬂﬁeﬁr@éﬂp@ﬁéﬁt$§bE‘g of H OH F, d, Br,

[err] nono- %* aIk amnoh [err]-alkylam ne, [err] and [err]

23. A sﬁ@ucture 81%ﬂ9 5fS%Fai ms 21-22 in which the coati ng
conprises a Iaymmeommpmosenguanehﬁneade51uht¢he26) sshdefdépethdnaanyf ofl i ng

activity of thebﬁ%ué%%%ﬁ% fogpogﬂg 24. A structure according to

herein), an
C L M
super nat ant
that the TBT
activity of

claim 23, whereint ancl hg
one or more solvent(s)

18. A marine antifouling paint of the composition:
10 5-25 g gum rosin
2.5-10.0 g vinyl resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims
15 1-2 or 9-16 and optionally an antifouling activity
enhancing substance as defined in any of claims 3-8
2-8 g iron oxide
1-4 g Bentone
0.2-1.0 g wetting agent
20 8-30 g xylene
2.5-10 g methyl isobutyl ketone
0-7 g magnesium silicate or other filler

wherein the biologically active agent composition preferably
consists of 75-97 percent by weight cuprous oxide and 3-25
25 percent by weight quinoline compound,

or any multiplicable weights of these components.
19. A marine antifouling paint of the composition:
5-25 g gum rosin '
2.5-10 g polyamide resin
30 1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a qulnollne compound as deflned in any of claims

| susstiTute sHEET
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substance is contained in the sanme | RﬁPLACENﬁﬁﬁbSHEET
25 A structure accordi ng to claim Zﬁlmnlmmmlﬂw '
substance is an antifouling active subst@ande whi &h [ ﬂgtao(p@-@iq@

conpound, an organonetal, a netal, a netal oxi de or
26. A structure according to clain125 wﬂ@rein the enhan Sub cé

is an organt nﬁ gfou actlv%. sel %‘ 3Q f n1th r qup_of
het erocycl i 8Grgrding eF P o1 ¥ éﬁg%éﬁﬁﬁgﬁﬂégFurea
deri vati vessu.bsbance 1saamde$gahonmtd&s anft ifauldng actdoied ssompaystdoni ¢
acids, or e acids; t HRQXy! m nes;
570" “suntetBiF I BEPRaEhE" st B FriinRy] cln, SRS, et AL
phosphonlunCQQDbg@ﬁraesmegaéﬂpddn@hdeﬁﬁﬁkﬁﬂﬁé§§-and dISU|phIdeS

27. A structure according to claim25 wherein the enhancing 5 substance is

an organonetal antifouling active conpound, sel ect.ed from the group of
trial kyl ti n8saft SErRFEYFRy RCCRTAING: B0} Ad: S H§EQQ¥9 hﬁ1%ﬁ§%ﬁéiﬂﬂ

substance is an antifouling active compound selected from the

ol D I 0 B AN )

9]

_1

group consisting of metals; metal oxides; metal salts.

9. A structure according to any of the claims 1-8, wherein
the quinoline derivative is one which, in the Rhizoid test
(defined in Example 1 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the sodium
dodecylsulphate reference, in a concentration of 20 ppm gives
an activity of 20-60%.

10. A structure according to any of the claims 1-8, wherein
the quinoline derivative is one which, in the spore test
(defined in Example 2 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the TBTO
reference, in a concentration of 0.007 ppm gives an activity
of 50-100 %. |

11. A structure according to any of the claims 1-8, wherein
the quinoline derivative is one which, in the Diatom test
(defined in Example 3 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the sodium
dodecylsulphate reference, in a concentration of 30 ppm gives
an activity of 20-60%.

12. A structure according to any of the claims 1-8, wherein
the quinoline derivative is one which, in the Nitocra test
(defined in Example 4 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm,
when the test conditions are calibrated so that the TBTO
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1roup consi sti ng |of

28. A structure according to clai mJﬂI“MﬂH“I“(““HMPh
~is an antifouling active conpound AFCich BRR RN 1 1

.netals; metal oxides; metal salts. ,
-substituted net hanes; substituted benzenes; tetraal kyl
hal ogeni des; guani di ne derivatives; -andq di sul phi.des} o
structure according tq claim25 wherejn tq? g&? nci-n ' i
or ganonet ap:eimrl i At &tGRETYHAIRR o § @%t%‘?}gﬂb’ﬁ?? R FohpVHEY
trialkyltiofsal-u®; .orial kyltin copol ynmers; netallo-dithiocarbamates.
28. A structure according to claim25 wherein the enhancing subst ance
Is an antifouling active conpound sel ected fromthe 10 group consi sting of
metal s; nefldl. &isdasictvatenlacdnding to any of the claims 1-8, wherein

the quinoline derivative is one which, in the cyprids test

288CH 1999-.
phosphoni um

(defined in Example 5 herein), gives an activity of at least
50% at a nominal concentration of the supernatant of 50 ppm.

14. A structure according to any of the claims 1-13, wherein
the quinoline derivative is one which when incorporated,
alone or in combination with one or more antifouling activity
enhancing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to algae results in a rating at least 1 rating
unit lower than the corresponding rating for the blank
sample, when the blank sample has attained a rating in the
range of 1 to 4. '

15. A structure according to any of claims 1-13, wherein the
quinoline derivative is one which when incorporated, alone or
in combination with one or more antifouling activity enhan-
cing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with*respect to animals results in a rating at least 1 rating
unit lower than the corresponding rating for the blank
sample, when the blank sample has attained a rating in the
range of 1 to 4.

16. A structure according to any of claiﬁs:i-13, wherein the .
quinoline derivative is one which when incorporated, alone or
in combination with one or more antifouling activity enhan-
cing substances as defined in any of claims 3-8, in a
standard paint (defined in Example 6 herein) tested for
antifouling performance (as described in Example 7 herein),
with respect to both algae ahd animals results in ratings at
least 1 rating unit lower than the corresponding ratings for
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the blank sample, when the blank sample has attaimed = ratimg—
in the range of 1 to 4.

17. A marine antifouling paint composition comprising:
one or more binder component(s):;
one or more pigment (s);
one or more quinoline derivative(s) as defined in any of
the claims 1-2; and
one or more solvent(s).

18. A marine antifouling paint of the composition:
5-25 g gum rosin '
2.5-10.0 g vinYl resin
1.25-5.0 g tricresyl phosphate or other plasticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims
1-2 or 9-16 and optionally an antifouling activity
enhancing substance as defined in ény of claims 3-8
2-8 g iron oxide
1-4 g Bentone
0.2-1.0 g wetting agent
8-30 g xylene
2.5-10 g methyl isobutyl ketone
-»0;7 g magnesium silicate or other filler
wherein the biologically active agent composition preferably
consists of 75-97 percent by weight cuprous oxide and 3-25
percent by weight quinoline compound, '

or any multiplicable weights of these components.

19. A marine antifouling paint of the composition:
$-25 g gum rosin
2.5-10 g polyamide resin
1.25-5.0 g tricresyl phosphate or other plésticizer
10-60 g of a biologically active agent composition com-
prising a quinoline compound as defined in any of claims
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