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The present invention provides an . aquatic antifouling composition comprising at least one compound
possessmg a 1,2,4-triazole group represented by the formula:
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As antifoulttng agents organic tin conpounds represented by tributyltin
hydroxi de, "tri phenyltin hydroxi de and the |ike, tin-containing copolyners
of- such mononers as tributyltin (ngsguaesiddie, triphenyltin (meth)-
acrylate bis(tributylin)fumarate and the |ike, and tin-containing

copol yners conprising those nononers 45 and vinyl nonomers are consi dered
nost desirable in terns of retention-N( efficacy and stability of effect.
However, their use is now very nuch fifnd@gsi+rabl e because of their toxicity
and_pol l ution probl ens. From an envilgpfental point of view, netal salts of
di t hi ocarbam c acid are generally regarded as bei ng anong the nost
desirabie active components for antifouling agents. |In many cases, however,
r et ent i on 2t igast efinspluble, dithieepriamig cid dedvaliveposegtsing 2(ditiecadpmy  goUR n or der to

sol ve these problens, a heavy netal salt of an 50

al kyl enebi sdi t hi ocarbam ¢ acid may be céhbined wi th an inorgani c copper
conpoqu to provide an antifoul ant conﬂdnent, and sone other antifouling
agents 'such as organic tin conpound$>MNe§-3# added to the conbination. Even
this, however, is not always satisfactory. JP 63-216805 di scl oses

combi nat i gusondfor r&--agsg&, bartidhbtb ViRsiB Bohodr dliofidd, upRér R EhbRath Lopdé? ) Eifate,
ger ni ci degodsbr Ay et § & : eg'goﬂ%tg ib! BppbrOMP npdrorlidel R85Pef () Cuinbite! Kspperd-t N
one or (B0 hidhindinb,adopisor IV Bkiater coppi (- SHaIRIGUERBer AMOSXES,! copbér Qi) tavir&e, copper (Il)
di't hi ocar bagded, @epRn @) Blafmidle Acdpfdd IR llodfd) éopPdd D lofide cdppeSE MR Loppet Q) Sulphitd;
used as f uoppbr() tiyandtscor pippeaiaphtieiat@nt i on provi des an aquatic antifouling
conposi ti on hterMpthbsaspest.ahe Inesmtidn pmides @nmahod b pegawgserighitding i, gtovwth bbaaine
gr olip r eprgssmsech by ubdeevafen sanfsce susteptible F6P sObjéc8 3hePi® cBmpBingtindomaistingoente the

i nsol ubp e sefacharodfastivammnantat ip dorosiliencactoyding o sceneding ¢laimi t hi ocar banyl group
S [err] and Asateercasrach plcthe frventien eompgpasdhe vsardh@rremeositien s defies pRove ihprevepics,
copper (| Mo K grewtheof WWW“‘E‘PE;;‘E‘F?’Y{%‘?’éP”&?%per (11) ferrocyanate, copper
(11) fluori ddeleredsparoupds| Ppssssng i et iez8i8 9P &P ) qui nol i ne, copper-8- 15
hydr oqui nol i ne, copper (11) oleinate, copper (lIl) oxal ate, copper (I1I)

oxi de, Zopper (I1) tartrate, copp LN 1) tungstate, copper (1) brom de,
capper (1) iodide, coppgs™l) oxide cgpopgr (l) sulfide, copper (I)

sul phite, copper (1) t! Nm&He ~sr€oppr Gapht henat@) In a furt her
aspect, the invention pre des a npgt hptrof preventing or inhibiting the
growt h ,of marine organisns on an unfewat er surface susceptible or subject
thereto, conprising incorporating onto the 20 surface an effective anpunt
of a conpapilyiL@-cRIGeEHaR ) H-1,.24-GERbleR ispaRbniige Cl @i m  Anot her aspect of the

i nvention conprises the use of a conposition as defined above to prevent or
inhibit the growmh of marine organi snms on underwater surfaces. Preferred
conpoursels possessing the 1,2,4etri$ﬂﬂﬁ e group are: 25 30
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[err] F 45 .di (4-fluorophenyl) (1,2,4-triazole-2-ylnmethyl) nmethylsilane
[err] 8 "EP 0 485 213 Bl 1- (4-chl orophenoxy)-3, 3-dinethyl-1 -(1
H-1,2,4-triazolyl)-2-butanone 10gp :

[err] 1 -(biphenyl-4-oxy)-3, 3-di r?gtahg/sls-2113-5(1l H1,2 4-triazolyl)-2-butanol
15 [err] (5) 20

[err] 1 t+@a4bivopieapiesBaingthy-13+H a@triazoyl)-budonkt 1 , 2, 4-tri azol yl ) - 2- but anol
C3H7 [err] 30 Cl11

- (2_4-di chl or opr opyl phenethyl)-1 H1 ,2,4-triazole [err]

[err] (2, 4-dichl orophe rﬁ\ " \\ azgrt &1 -ethanol It should be noted
that the triazol e congpunys a) ~Qo - those () sted above. 45

Speci fic exanpl es of i nsdl ubl e dFthiocarbani ¢ add derivative possessing
t he dithocarbanyl group H®=CHnclude: tetra | ower al kylthiuram sul phide
conpounds, . heavy netal salts {of | ower al kyl ene-bi sdi t hi ocar bam ¢ aci ds,

net al - conpl exed heavy net al %Hsbﬁ | oner al kyl enebi sdi t hi ocarbam ¢ aci ds,
heavywmat al salts 55 having | ower al kyl enebi sdithiocarnam ¢ aci ds bonded

t o nmonof ypet i or [ower al kyl dishi Bam.c aci ds through the nmediumof a
heavy mfgﬁﬁénglﬁxﬁ%%&g@'Egihfhéépkig%gégi%%&rlmt al salts. Exanples of tetra

| ower al kyl t hi uram sul phi de conpounds are thiuram nono-or di-sul phides of

tetra, ower al kyl conpgids such as ramet hyl, tetraethyl, tetrapropyl,

t ét rai sopropyl and tetgab,_ 4:1 - EP 0 485)213 Bl Exanpl es of
heavy netal salts of &haher lal kyl eM&8f sdit hi ocarbanmic acid are: divalent
and_hi gher heavy netal (H@ccpanganese, copper, iron, and nickel) salts of
et hyT enebi sdi t hi ocar bam ¢ aci|d, |inear or branched

pr opykeenebi sdi t hocar bam ¢ acigt@f_l'{émgar or branched

but yl enebi sdi t hi ocarbam ¢ acid, N-sObstituted ethyl ene- bisdithiocarbamc
acid, N/ N -substituted ethyl enebi sdithiocarbam c acid, and N, N -substituted
but y| enebitshlomgphengry)3i-nairtianitt1 atrgrolyifdbuechyy netal salts of

nmet al z-’scorrpl exed | ower al Kyl enebi sdi t hi ocarbam ¢ acids are those which are

I[:N/}:-m,—m i 6)
| c1

30
1~(2,4-dichloropropylphenethyl)-1H-1,2,4-triazole
35
W,
(7)
40
a-butyl-a-(2,4-dichlorophenyl)-1H-1,2,4-trigzole-1-ethanol
it should be noted that the triazole compounds are not limited to thoss listed above.
45 Specific examples of the insoluble dithiocarbamic add derivative possessing the dithocarbamyi group
S .
1N
80 - (>N-C-S-)

include: tefra lower alkylthiuram sulphide compounds, heavy metal salts of lower alkylene-bisdithiocarbamic

acids. mefal-complexed heavy metal salts of lower alkylenebisdithiocarbamic acids, heavy metal salts

55 having. lowsr alkylenebisdithiocarbamic acids bonded to monofunctional lower alkyldithiocarbamic acids
through the' medium of a heavy.metal, and mixtures of the foregoing metal salts.

Examples of tetra lower alkylthiuram sulphide compounds are thiuram mono-or di-sulphides of tetra

lower alkyl compounds such as tetramethyl, tetrasthyl, tetrapropyl, tetraisopropy! and tetrabutyl compounds.
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obt ai ned by.-coordi nating other netal atons 'in the aforenentioned heavy
metal salts of |ower al kylenebis- dithiocarbanic acids. Representative
exanpl es include zinc-conpl exed mgpdpRRsHaqdNY! enebi sdi thiocar- 10
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The aquatic-antifouling conposition of this invention may al so be used in
conbi nation with natural .50 resins such as rosin or rosin ester, acryl
type resins, alkyd type resins, gp@ugshypgslesins, vinyl type resins, vinyl
chloride type resins and so forth. Solvents which are useful for the
aquatic antifouling conmposition of the invention include xylene, tol uene,
sol vent naplhthbeenrkmbyry thal dithipodrydmalectonipayndsretehhighlyeséftaptive lire tantrallingCisscleres adv e
and t he digakebut Féigliveintinefientiva agpinsL hpoeles.i lydrotglh, sdacmymsels onwssals) aeh theolike.pThevi des
exgel | erstifedfiifig camppsitian gf theveressntrigventive. Weven diae gitifoulingsffect deaingt a avidesvariel ofur es
of a wi cRguajiaFeaivrgs. i addiienp mﬂﬁﬁgwﬁ'@ﬁs includi ng barnacl es, hydroids,

asci dfans, T'eea'ﬁf?ﬂ'yempsmnrméeememm Q%teb%w'éw !ﬂsfhg Samp é‘t‘ﬁ"mfeas @“&@W“a‘
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however as ant| foul i ng effect ‘agai nst a wide var| ety of aquat| c

creat urquambgs)addl tion to bacteria and algae. 5 The antifouling

conpogi tion of the invention can be used in the sane nanner as conventi onal

antlfoulmegtggewﬂl ons. On ship-bottons and nmarine structures, for

exarrpl e, TT nAy b€ m xed with conventional coating materials or the like,
%}he Trmxttrmhe -boitat ArdifoolingtPaietssur f ace by conventional coating nethods.

Rop¥s and fishnets are di ppea in the prepared antifouling conposition,
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were dipped in the sea 1. Then {t he degree of
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- Testing Exanple 2 35 Test for FishneTabf# i foul ants Pol yet hyl ene knotl ess
nets (5 knots 400 den| er/ 70 pi eces) ver e dlpped in the flshnet antifoul ants

whQse conpositiong are showagm@h,\ag aé\w . |the nets
wer e hung on r af t S=whieh-lhmehmaeer B e aiae gty shore In
Uragani® Bay, Kat sl K Monthmoaspedt oct i Daf% | & gdpe¥ iin the sea
1.5 m bel ow t he sqrfa&epae h t he ¢ o i or gani sms
was observed for § nonths. The tes: h 4. Scale for
Eval uation 46 A: | No adhesi on of jar3ng nosns.o B} 1 §ome ddhesion is
observed, but the{net can stand coptifugu® used dﬁ: 0 Falrlfy 1a:lge vol une of
adhesion and the et is unfit for fordi . use.] @ Consi dlejabl e vol une
of adhesion. 50 594 9 EP 0 485 2)3 ®1|'® 0 | 1 f11 | ~r2
4- | ] -3 '-4 |CcA0f © 0j'1 o | 0O 1
| f ) 3 | ~~~~~~ R L - I 1 2t¢ nm'zoi e o
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B t sto o | ule b, fc ol 24 03
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10 0 1 2 3 4
_ 11 0 ] 1 1 2
® 'No Tregtment 5 | & - - -
Testing Examle 2
35
Test for Fi_shne_t Antif_oular_\_t_s
N Polysthylene knotiess nets (5 knots 400 denier/70 pieces) were dipped in the fishnet antifoulants whose

compositions are shown in Table 3. After natural drying, the nets were hung on rafts which had been

4 located at about 2 km offshorg In Uragami Bay, Katsuura, Wakayama Prefecture, Japan, and dipped in the
sea 1.5 m below the surface. Then, the state of adhesion of marine organisms was observed for 8 months.
The test results are shown in Table 4.

Scale for Evaluation

45
A: No adhegion of marine organisms.
B:  Soms adhesion is observed, but the net-can stand continuous use.
G: Fairly large volume of adhesion and the net is unfit for continuous use.
D:  Considerable volume of adhesion.
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group represgntied®by|thg flormul a:" 2p ot} v %R o~

[err] at |ea@t Joné i psol ubj e dithiogarbamni c 4cid derivative possess) ng a
di t hi ocar bany G e err] andjone omnyre of [ basic opgpr carponat e,
basi ¢_copperglchl ord d¢, copper (I11) ¢hronmate, |coppe (II) citrate,
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tungstate, copger (1] broni de coppér (1) jodide, topper (1) oxide gopper
(1) swlfide, copper I) sul phite, copper (1) {thi ocr/anate, or copper
napht henate. 4(Q Conposf ti on accprding tolclaim 1l wherein the trjazole
conmpound is a-fu %- erg] - 4-chl @ ophenyl )5 1H 1, 2, fi- W0ri ggol g; 1- pr opane,

di (4;fl uoropheryl )& ( L 2, 4-triazol e- -yl met hyl}) rret Pyl si | ane,
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3. Conposition according to claiml or 2 wherein said insol uble

di thi ocarbam c acid derivative is te | r al kyl t hi uram sul phi de, a
heavy nmetal salt of an optionally %\goaﬁs%ﬁﬁﬁxed | ower al kyl ene-

bi sdi t hi ocarbam ¢ acid, a heavy netal salt of a nonofunctional |ower

al kyl di t hi ocarbam c acid, or a heavy neggle$alt having a | ower al kyl ene
bi sdi t hi ocarbam ¢ acid bonded to a nonofunctional |ower 50

al kyd,di t hi ocar bampe—actd—tin ngi'l T hreav A 4 Cunguaﬁ romacicording to

claim 3 wherein said heavy ion0f fiea e Qrga0i@% e bi sdi t hfi ocar bani ¢
acid issa dival enf or Ro.@h®bntisgasssd et g4 , | m@ndanesg, scoppeerf, iron,
and nickel) salt Eeatmh' enents- 1 rar [ clagt g, A TEgr oL ranched

pr opyl} enebi sdi t hogar Famc acid, i nggr che HutAyI engbi Sg 9P

di t hi ocarbam c acijd, N-substituted gghy sgli jhijogarpagi ¢ gcifd, N,

N -substituted ethyl enebis- dithidcggbamsc di qr [NY-subgtilt gt ed

but yl en®bi sdi t hi o G Grieth #0648 5—13—H+—Fapte—4—Eval uati on of
Area adhered by Mir CaaragtiyaRiare No.120f PaﬁsedB - C 1 C 2 3
4 5 6 Exanpl e 13 Apl B IAB | Cal D A B
B 14 A A | g4 A | Bal € ﬁc DA A

B B 10 e s Aid B | B c A
A. B° B Cofypaio AteatwentExanpl e pAl - [B- | -B[ - B C
C 13 A A B B C - A A B . C

cC . D15 A A A B B C 15 No

Tr eathrent Claims D - Ddains 20 1. An aquatic antifouling

conposi i on conprising at |east one conpound possessing a 1,2,4-triazole
group represgnbgeidiitibiifg tehpbutich corprishig at Rast bneddfhpbund Pbssbéshig i 1t ANU-NERIeAdEH C
aci d deri vat ieprsdnade Iwifeghu: di t hi ocar banyl group S [err] and one or nore
of basi c copper carbonate, basic copper Nkori de, copper (11) chronmate,
copper (I1) 36 citrate, copper (11){TelNeeyanate, copper (I1) fluoride,
copper #l1) hydroxide, copper (11) qui iie, copper- 8-hydroquinoli ne,
copper (I1) oleinate, copper (I1) -oxalate, copper (11) oxide, copper 1)
tartrate, copper (ll) tungstate, copper (l) brom de, copper (1) iodide,
copper (1) o%i'enst oep fselpblq dniocarhamicreid detyapverpopseysing a dihipeRPamylsyer (1)

t hi ocyanate, or copper naphthenate. 40 2. nposition according to claim1l
wherei n*the triazol e conmpound is 1
[err]-butyl-[err]-(4-chlorophenyl)-1H {>N-g-5-);

and one or more of basic copper carbonate, basic copper chioride, copper () chromate, copper (ll)

35 citrate, copper (ll) ferrocyanate, copper (li) fiuoride, copper (i) hydroxide, copper (it) quinoline, copper-

8-hydroquinoline, copper (l) oleinate, copper (il) oxalate, copper (Il) oxide, copper (ll) tarirate, copper

_ \9 () tungstate, copper () bromide, copper (I) iodide, copper () oxide copper (1) sulfide, copper ()
sulphite, copper (1) thiocyanate, or copper naphthenate.

40 2. Composition according to claim 1 wherein the triazole compound is a-butyi-a-{4-chiorophenyi)-1H-1,2,4-
triazole-1-propane, di(4-fluorophenyl)-(1,2,4-triazole-2-yimethyl) methylsifane, 1-(4~chlorophenoxy)-3,3-
dimethyi-1-(1H-1,2,4-triazolyl)-2-butanone, 1-{biphenyl-4-oxy)-3,3-dimethyi-1-(1H-1,2,4-triazolyl)-2-
butanol, 1-{4-chlorophenoxy)-3,3-dimsthyl-1-(1H-1,2,4-triazolyl)-2-butanol, 1-(2,4~-dichloropropy!

. phenethyl)-1 H-1,2,44riazb_le, or a-butyl-a-(2,4-dichlorophenyl)-1H-1,2,4-triazole-1-ethanol.
45
3. Composition according to claim 1 or 2 wherein said insoluble dithiocarbamic acid derivative is a tetra
" lower alkylthiuram sulphide, a heavy metal sait of an optionally metal-complexed lower alkylene-
bisdithiocarbamic agid, a heavy metal salt of a monofunctional lower alkyldithiocarbamic acid, or a
heavy metal salt having a lower alkylene bisdithiocarbamic acid bonded to a monofunctional lower
50 atkyldithiocarbamic acid through a heavy metal.

4. Composition according to claim 3 wherein said heavy metal salt of a lower alkylene bisdithiocarbamic
acid is a divalent or higher heavy metal (zinc, manganese, copper, iron, and nickel) salt of ethylenebis-
dithiocarbamic acid, linear or branched propylenebisdithocarbamic acid, linear or branched butylenebis-

55 dithiocarbamic acid, N-substituted ethylene-bisdithiocarbamic acid, N, N'-substituted ethylenebis-
dithiocarbamic acid, or N,N'-substituted butylenebisdithiocarbamic acid.
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triazol'e-1-propane, di(4-fluorophenyl)-(1,2,4-triazole-2-ylnethyl)

nmet hyt sil ane, 1-(4-chl orophenoxy)-3,3- dinethyl-1 -(1

H-1,2,4-triazolyl)-2-butanone, 1gp@ygghgswi-4-oxy)-3,3-dinmethyl-1-(1 H1
,2,4-triazolyl)-2- butanol, 1 -(4-chl orophenoxy)-3, 3-dinethyl-1-(1

H- 1 2,4-triazolyl)-2-but anol 1- (2, -di chl oropropyl phenethyl)-1

H1,62,4-triazole, or -butyl- [err] - (2, 4vetiledthl or ophenyl)-1 H1,2,4-triazole-1

_ethanol . 45 3 Conposi tion according to claim1 or 2 wherein said

i nsgl ubl e dithiogar bam c ag\q,aq_,aﬂ,ﬂron(@g édﬁgred,@,aaﬁngbp ,gnquer al kyl thi uram

Su ph| de, a heaV —ret-at—seat-t—oef—an U]J +6F Fet cOHpHex DWer

al kyl efie- Dbi sdi t i ocabidshMenthsrpssed o heavy Inet al 3alt 4of] &5 n n8_f inct i onal

| ower al kyl di t hi ceﬁaaq,m c acid, ¢r1a heavy methlasal h Haw ng @ ower

al kyl ene bi sdi t hijocar bani ¢ aci d londed no |a arohok ucai dnal | amed 50

al kyl di t hi ocarbafi ¢ acid through|atheavy retral| 4. |Cangos tj & §ccording to

claim3 wherein g$aid heavy rret aI saét joA g4 laowerAal kxl gn@® by sili 1 hi ocar bam ¢

acid is a divale aly (|ZTgC é’ra?Td'g'rTs%' wper, iron,

and nickel) salt of '8 y eneb S- | dlgﬁl ogarlbgm ¢ g@cidg Ili geay @r|branched

propyl enebi sdi t hgcar bani ¢ acid, Ilii pgaj gr fbraanchgd}bgt Wl @nepi- | 55

di thi ocarbarnic qcid, N-substitufedse{hxl gne- b} sglif higoqaer ¢ qcid, N,

N -subgtituted eff e tirtocarenrgact o NiNgsubsHttf ed

but yl enebi sdi t hi ¢g PB@E‘I“@“‘amd 117 * €211 PM - &- Iep ol 485|213 B1 5.

Conposition according to claim3 wherein the heavy nmetal salt of a

met al - conpl exed | ower al kyl ene- bisdithiocarbamc acid is

zi he-or - d&pper - conpl exed manganese et hyl ene bi sdi t hi ocarbamate. 6.

Compos#tion according to claim3 wherein said heavy netal salt of a

monof unct’ ofiaRaurisgatifouding gamposgition comprising a1 lesherigeameound Pessesaingya H2.ddrlagala orenp

hi gher heavippieernigr by Jief@mulganganese, copper, iron, and nickel) salt of

met hyl di t hi ocarbami ¢ acid, dinethyldit @ar bam c acid, ethyldithiocarbamc

pYy

acid, diethyldithiocar- bani ¢ aci d, pr YT hi ocar bani ¢ aci d,

di prop§7I di t hi ocarbam c acid, butyl di t arbam c acid, and
di butyl di t hi ocarbam ¢ acid. 10 7. Conposition accordl ng to cI aim3 wherein
sai d heavy s I ok D m c acid
bonded to a%ﬁ%ﬁ% Eﬁ‘c 'Ll' onat?“g% b%mkcoa\éﬁalge@(ﬁm ?%gsas? ggﬁtﬁé&g@&%ﬁ ﬁ rough a heavy
met al -§,s bi sdi met hyl di ot hi ocar banmoyl - zi ng-) et hyl enebi sdi t hi ocar bamate. 8.
Conposition according to any of cI al rr§>r% (t:QS_ wherein the tetra | ower
al kyl t hi uram sul phide is a nono- di’sul phi de of tetranethyl,
tetraethyl, tetrapropyl, tetrai sopr opyl or tetrabutyl conmpound. 9.
Conposi t i onargicenerodinivgy bfbagie goppsrecsidhalg basiatappartthiodel capper (i ¢hestriates capparpELInd
i s present titata rRogpeD (N ferradyanate, toppds AYcugide feeprablily hydrotidé, @opbbP/tilhyuinalinegduppert he
di t hi ocar ba#hyiragindinelaoppea i) vieinats, copres @i bxalate, eoppermitiusxtde,ofoprep (1Y) darteds)/wopper _
pref erabl y - O) unpsaté Skey (Wbragfide; cenper Mhiedide; sprper Ooonisusedperi (b spifides eortper s i n
an™20 afitiiie. oo thiasyaew, or perppicneiiiiepate. t 0 50% by wei ght. 10. Method of
prevenltéi n or |°r;|g(|?ng4ctggr% tlr}e 1r:)({)\d\{vt h of {"g%l ne or anl sn}a 84;1 an Fqndegl_\a/)vat
SirTace an BRI G e O I, e ko o "
claim 25 |met -1-( 1, \ -rlaz l)- -bu none, |pheny oxy) hyl trlazo

butanol 1-{4-chlorophenoxy)-3,3-dimethyl-1 -(1 H-1 2+tnazolyl)-2—butanol -(2 4-d|ch|oropropyl

phensthyl)-1 H-1,2 4-triazole, or a-butyl-a-(2,4-dichlorophenyl)-1H-1,2 4-triazole~1-ethanol.

45 .
3. Composition according to claim 1 or 2 wherein said insoluble dithiocarbamic acid derivative is a tetra

lower -alkylthiyram sulphide, a heavy metal salt of an. optionally metal-complexed lower alkylene-

bisdithiocarbamic acid, a heavy metal salt of a monofunctional lower alkyldithiocarbamic acid, or a

heavy mefal salt having a lower alkylene blsdnhuonarbamnc acid bonded to a manofunctional lower

80 alkyldithiocarbamic acid. thrqugh a heavy metal.

4. Composition according to claim 3 wherein said heavy metal salt of a lower alkylene bisdithiocarbamic
acid is a divalent or higher heavy metal (zinc, manganese, copper, iron, and nickel) salt of ethylenebis-
dithiocarbamic acid, linear or branched propylenebisdithocarbamic ‘acid, linear or branched butylenebis-

85 dithiocarbamic acid, N-sybstituted ethylene-bisdithiocarbamic acid, N, N'-substituted ethylenebis-
dithiocarbamic acid, or N,N'-substituted butylenebisdithiocarbamic acid.
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11. Use of -a conposition according to any of clains 1 to 9 to prevent or

I nhibtt the growh of marine organi sns on underwater surfaces.

Pat entansprl 1che 30 1. Anwuchsveghy Ggis

Unt erwasser anstri chf arbzusamrenset zung, ent haltend m ndestens ei ne Verbin-
dung mt einer 1,2,4-Triazol gruppe der fol genden Fornell 35

| m nde&t eGvmpesition ardosiinigite lleiey Diwhdrein tharhbavyinkedl satted @mieiaitonmildxeeion@Talkylene-

Di t hi ocar bisdifHiqgarbpyie a@i i4 @inc-or-coppser-complexed manganese sthylene bisdithiocarbamats.

1L (>N-C -S- ) 46 . und ei nes oder nehrere von basi schem Kupf er car bonat,
basi sch8&m Gomppeitiop ecenrding, tokeiaih et hargie Ispic haavy mqsqbfselt (’l #)ffl?mfv@tlond lower alkyl-
Kupf & (| | )dteipqaghemis agid is K@'H@F o1 highe!| heawrieptal ’E?“g &/x Frqn, and nickel) salt
Kupf er (1| %Wf%!dlt'f‘f’ca e @eidadimthyidiaiosaryamic aeid, @PE*F a9)ic pGich tdiethyldithiocar-
Kupf er (| |) tpi w% PRSI 491, diRpPUdithiopdhani . bubidihiagarbemic,geid Batmt |
Kupfer (1) B108 "8 I At )|od| d, Kupfer(l )ox. d, Kupfer(l Ysul fid,

;ﬂgfarqm‘éjril)s Im%pélt oh a%ﬂ’lf' | ﬁé@ Jﬂ gald vy m a aﬁr Fvu hv?erll Ik Ien c{n%lthmcar-
Tri azol ver H1 %&F %h Fda mﬁf trmgl gr'g%m s
di (4- Fl uor pheny P?m?f oYY m tgl g‘ y et y et hyI si |l an,
1- (4- QnpOrGRhMON hocdrdig & smtohmhm@aﬁolv fhekdin %e tdirh ¥4e1 a«dy):w@anbuﬁmuarﬁs dmoddBi phe-
66 15 NYlor disehkieoPietarkethyE toitietyl, telbrdpyl, tofraidoptdpyid? Rlratulyt cdmipeingnol , 1

-(4- Chl or phenoxy) -3, 3-dimethyl -1-(1 H1 ,2,4-tri a-
zol yl) - 8- asinaosition edoiiing 19 awdﬂéceduwmylwpb\ﬁnmehsdzble tondgdurld is Bredent Iniaf 2mbunddor
a-But yl - a-of 2p 40 60% hiraispbie Oy  -45%H-by deight; 4he dithiazabanmilc adichdenigdtive &t presd@ in an
| ]‘l/| | | | | amount of up to 8Q%Nprpfefably 0C to.58% by leight:Sind the copiier Goml®bnd2if BreBht, B in an
_ Zusamrens@muﬂgf Meﬁo%ymrehtw b 5¢Wcy wRightdadur ch geskennzel chnot, daB des
unl 6sliche Dithiocarbam dsliurederivat ein Tetranl ederes -
Al kyl t hi®rMatiod|op prevpnting a5 inbidipg: thengrowih-0f magns organisms o ap unsiepater gijrfiaee gypaspt-
Met al i konﬂ'?'%?" SYBIPFt |"E° QETPISiNG ireRarpting R’W thp syface pn eifecive AMHTH Bfa qeMeositign
ein %hv\eraﬁﬁ’t"f"fgfﬁiny 99Rdpe ﬂ?‘ﬂwert | gen ni eder en AI kyI di t hi ocar bami dsi l ure

odor rnetal Lsal z ist
Al kyl en WE "°" a" I'%gg;w a',ly o ﬁaémsel n‘\’/vgrr] Ip von ot inhibit the growth of marine
Al kyl -dit h| ocar saure urch ein Schwernetall gebunden let. 4.

- Zusanr npﬁgﬁgﬁsﬁmﬂ nach Anspruch 3, tO dadur oh gokennzt ohnet, daB des
Schwgg nretall sal z siner niederen Al Kyl en-bi sdithiocarbam dsflure ein

zwel wer §i geaudS\BfhindGhey Untméésé&%&.c@%ﬁ%ﬁdduﬂ@|eam£uZhJI krinabdidnd e VSHIRE €T
Ei sen und ddhghebiheri @a-TrbitdhipPe &urwbehmn%%bam sl
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N mindestens ein unl6sliches"Dithiocarbar_nidsﬁurederivat mit einer Dithiocarbamylgruppe
S
“ I
(>N-C-S-)
45 und eines oder mehrere von basischem Kupfercarbonat, basischem Kupferchlorid, Kupfer{(lljchromat,

Kupfer(li)citrat, Kupfer(lifferrocyanat, Kupfer(l)fiuorid, Kupfer(llhydroxid, Kupfer(l)chinolin, Kupfer-8-
hydrochinolin, Kupfer(il)oleinat, Kupfer(ljoxalat, Kupfer(iljoxid, Kupfer(i)tartrat, Kupfer(illwolframat,
Kupfer()bromid, Kupfer{liodid, Kupfer(l)oxud Kupfer(l)sulfid, Kupfer(l)sulphit, Kupfer(l)thiocyanat oder
Kupfernaphthenat.
60 :
2. Zusammenssetzung nach Anspruch 1,
dadurch gekennzgichnet,
daB die Tnazolverblndung a-Butyl-a~(4-chlorphenyl)-1H-1,2,4-triazol-1-propan, di(4-Fluorphenyl)-(1,2,4-
trigzol-2-yImethyhmethylsilan, 1-(4-Chlorphenoxy)-3, 3-dimethyl-1-(1H-1,2,4-iriazolyl)-2-butanon,1-(Biphe-
65 nyl-4-oxy)-3,3-dimethyl-1-(1H-1,2,4-triazolyl)-2-butanol, 1-(4—Chlorphenoxy)-3 3-dimethyl-1-(1H-1,2,4-tria-
zolyl)-2-butanol,1-(2, #Dnchlorpropylphenethyl)— 1-H-1,2,4-triazol oder a- Butyl-a-(2 4-dichlorphenyl)-1H-

1,2,4-triazol-1-ethanol ist.
* [ L M - *




re esine li-neare oder verzwsigte Propyl en-bisdithiocarbam dsilure, eine
| i near e oder verzwei gte.Butyl en- bisdithiocarbam cskure, N-substituierte
Et hyl en- bi sdi t hi ocar bani dsaure, Ngprgs4egdisigii erte Ethylen-bis- 15
di t hi ocar bam dsaure odor N, N-substituierte Butyl en-bisdithiocarbam dsl ure
I st. 5. Zusammsnseazung nach Anspruch 3, dasurch gobnnnl chnet, dal 3 das
Schwor net&| Eeainmeesolzeny riet)t Aisprvenpédexds ei ner ni eder en
Al kyl en- bi sdaduieiogekeneaiclingture ein 20 Zi nkkonpl i x gder Kupgor konpl ox
v@n, Mangan- éehgasenioplichy) Pitigcerbarmigeiigderivat roin TirarfageraprAlkvitbiveamsyiphidy einnSaherme-
Anepr uch 3,1 Lﬁ"’@hg mfﬁﬁsehrmta"kade@egsem/@remwkwrbfdm'qqerpam'dsﬁure
ei nwer 6i gene'ﬁl%ﬂﬁ‘?’@ﬂgw % 9iner pinwertigen: pisderan Ally|djthiocarbamidsiure, Rdet wg@ghwaeqta"ﬁ
heher wer t i g& PecIametinpties fes%{'FVP‘bS’%EW a"m*f&éﬂe aiaipe eipwertige niederhy ANkyhdithiggarbg- | on
Met hyl - di t hMSEEFBANERRIN Jonyprreta R0 it di t hi ocar bani dsaur e,
Et hyl -di t r ds| iy t -di t hi ocar bam dsaure, Propyl -
dithio ar'ﬂ &S’ﬁ? a%(}zv ih A"s‘g)'uc h| ocar bam dsi uro,
Butyl -dithig gr' v&%ﬂé&u@mi’& 9&1‘5 Rﬁ‘dntb'i}h o @swb o3 04t hiHer-
Zusant mensel,gu aARESE &H‘f& h’:’i&ﬁ ﬁ‘J‘N sﬁ‘ SPEthyl arbamidsu-
Schwer et al s ghe hneB%'odéi%ﬂaﬁé@@PBb EU s@uthﬁ:,lc kiR e Sl eliRdens GoP ARwaR B WulieR L Ch
ei n Schwer MgisdibkdrbaitisBirs) EN-QlbaMIrio! KR leRbREHoBardmidekars 1 h1-&5@fdb&medﬁ@%s-
gebundgn i Stithiddhr6shhidsali BHer N, N B GtaibAcBIWdn-bisdithisarbinhiyds@s ishi sdi t hi ocar bamat
I'st. 35 8a Zusammrenset zung nach ei nem der Ansprache 3-7, darnjrch
gkennel crmotysatieBnsdzanglratir Ansprscta®2r € Al kyl t hi uransul phid ei n Mono- odor
Di,sul phi d edsgurchigsekeanzelchpdt- , Tetraet hyl -, Tetrapropyl-, Tetra sopropyl -
od\er’ Tot r nt dadyfascPdbireromgialipalz sines Mptaliomplaxas rainen giederamdkyirmbisdithiasarhantidséure sin
vor st etfenderindeTpiruedee Kuririomales yondéaeganratilyigpriiedithiogtp@aldble Tri azol ver bi ndung
in siner Menge von bis zu 50 Gew. -% vorzugsweise 0,1 bis 45 Gew. -
vor handerfi §Esama@§sewwmae%ﬁ}swa?h%s| ur ederi vat |n e| ner I\/Enge von b| s zu 60
Gew. - % vor h hnet, v ru2| bi s g
gegebenenf af Sk I@yl‘mﬁ;{'ﬂ @ 8;'?&% 'Njé@ :’éﬁ% Pi"ﬂ%
Cew. - . Vor rfe%% I- thB:a'g;b ds ur Eth)9l 90c lf amu ureg dlthloc r sﬁure le'
Ver hi ndem o gl n:YsQlﬂe Fgr Eﬂ;
Wasser Ileg ; e derngegsn er enp n ch o
verunreinigt | st dur ch 50 Auf bringen auf die Cbortliche el ner
W r ksageny. Ngﬁg@,m@hgg@ aamgg,ngﬁg zung nach ei nem der vorstehenden
Anspr Uche. bhdurofegenenididingt) Nner 4ur ammenset zung nach ei nem der AnsprUche 1
bis 9 zum Veirsrﬂawemeﬁvdmusdue B e bind afiadbia Alkgibrubistihiv@baidesuasqur@pasin Sohwerma-u f
unt er WVAss efall |lah i@ ngirevartigh @lefidre AlkgiRlithiGcarbamidsiure gebunden ist, Bisdimethyl-dithiocarbamoyl-
Zink-Ethylen-bisdithiocarbamat ist.
35 .
8 Zusammensefzung nach einem der Anspriiche 3-7,
o dadyrch gekennzeichnet,
% daB das Tetra-nigdere Alkylthiuramsulphid ein Mono- oder Disulphid einer Tetramethyl-, Tetrasthyl-,
.  Tetrapropyl-, 'l‘etratsopmpyl- oder Tetrabutylverbindung ist.
40
9. Zusammensetzung nach einem der vorstehenden Ansprllche,
" dadyrch gekannzelchnet,
daB die Tnazglverbmdung in einer Menge von bis zu 50 Gew.-%, vorzugsweise 0,1 bis 45 Gew.-%,
vorhanden ist, das Dlthlocarbamldsﬁurederivat in einer Menge von bis zu 60 Gew.-% vorhanden ist,
45 vorzugsweise von 0,1 bis 55 Gew.-%, und die gegebenenfalls vorhandene Kupferverbindung in einer
Menge von bis zu 60 Gew.-%, vorzugsweise 1 bis 50 Gew.-%, vorhanden ist.

10. Verfahren zum Verhindern oder Hemmen des Wachstums von Meeresorganismen auf einer unter

Wasser liegenden Oberfliche, die demgegenliber empfindlich oder damit verunreinigt ist, durch

50 Aufbrmgen auf die Oberﬂéche siner wwksamen Menge einer Zusammensetzung nach einem der
vorstehenden AnsprUche :

1. Verwendung einor Zusammensetzung nach einem der Anspriche 1 bis 9 zum Verhindem oder
Hemmen des Wachstums von Meeresorganismen auf unter Wasser liegenden Oberfiéchen.
55 ' '

] A



EP 0485213 -B1 Revendl catlons 1. Une conposition aquatique antisalissure
conprenant -au noi ns un conpos4 possddant un groupe 1,2,4- triazole
represente par la fornule: | Nepyl 4885 {3Sg4/N ddriv6 d' . acide

di t hi ocar barni que i nsol ubl e possedant un groupe dithiocarbanyle S Ii
(>N-C-S-) et un ou plusleurs des carbonate de cuivre basi que, chborure de
cui vre Bewndiegtionshromate de cuivre (11), citrate de cuivre(ll),
ferrocyanato de cuivre~ll), fluorure de cuivre (I1), hydroxyde de

cul yr e( M )Unecommasiior gquatigua angisalissime corpprenantaaugacing agn gomnqaﬁ prasad@n en grotipedidt- de
curvre (| 1%azolpsapréger Reelademyiee(11), oxyde de culvre(ll), 20 tartrate de
cuivr®e(ll), tungstate de cuivre(ll), bgwmure de cuivre(l), |odure de
cuivre(l), oxyde de cuivre(l), sulfu €0‘q‘_c_w vreol ), sqglfite do cuivro(l),
t hi ocyanate de cuivre(l) ou hapht6na € cuivre. 2, Cgnp.Qtion selon |a
revendi cation 1 dans laquelle | o conpo¥6 tri azol I que est |'a-butyl-a-(4-
chl oroph6ny|) 1 H1,2]4.4trizal e-1-prop no,

di (4- 1 uor t ' le |

1-4- toro- agﬁ%ﬁ‘gy gjér&&ggﬂéen%tyﬁ&fb%&'%ﬁmﬁ@% pg@j)j{}ﬁf" az‘{))t\?’g}j garBut anone le 1
--( bi phenyl - 4- oxy) - 3. 3-di n6- thyl - (18 -1 ,?,4- trI~onI) ?-but.ol, le 1
- (4-chl orophdnoxy) - 3,.3-di net hyl - 1- (J( N—_@:_ 4 tr| azol yl)-2-butanol, ie

1- (+4sdi chl oropropyl ph~nkthyl) -1 H1I1 2,4- tr| azol e ou

I a- butyl -a- (2, 4-di chl orophenyl) -1 H1,2,4-tria- zqle-1-J thgnripl. 30 3a

Conpopi t i @usel asiduts deg uabuiats 86 tudiie ﬂasiaus Ehlda@ae ket Baslqae, lchrBndte €é cuiwel(i),

d'.aci de didthaieabaiuve(ti), der@cyanate del bhive(®stiuowre deudulvsr ), bieirdxpderdaadubpll), icaifredi} eur
\r"dr ame, auinoiéied, cdiere rAdtydioxyqoinaidined oléaie deiculee 4li)koxklata @e Icnifredl), @xyde de culvre(li),

b| sdie hi odetriiedé crivce(M) longstatetde\coiwatll). bompledlr ulvre@dodyre dercubdie(l), onydesdd cuiyes(ihi6t al

| ourd d' urpulfies drecubtektly pulfite fimeuiveadh tmncmateéapmw queaphinatef dorpsivieonnel ou un ael

de m~tal [ourd conportant un acide al kyl bne inferieur bisdithi ocarbam que
1li4 & uf m&s"é’l‘k on 8¢ f?r"?"éﬁ?“ll ‘c rﬁ%’c b%ﬂ?n' u@"WB??of’BFR'!‘E"I%ﬁﬂe\“' l"“

I'|nt er mec QT"P heny 1%; - ’Bﬁ"‘ﬂ V"l"é‘(} bn 3
i/ Y FF@ 1‘I' Ho

iR %ﬂ?@é’{m—-g %’m b33 5%2@%%-1, S é;r e,
rranganese b OTREPYR eoﬂtﬁbf’%' 5”? 'th barﬁ 1

d' aci de pr pyI ml'g%l sdi t hl ocarbam que I|n ~aire ou ramfie, 40 d aC|de

but yl;engbi &diobdtioR $85P TvenifeatiohN BRI 2 daansPHqJeﬁ’dTBén' dériver b qﬁhnocarbamn ue insoluble

6t hyl bnebigsdin lﬂﬁaéebémaﬁzvﬁmﬁhwl@rﬁlrdme tul\dhr 8b RglardBurl tdiw! L bl @%hé [hérieur

cQpr bam qussaiddearsamige fatiatiRbbnt] cafpichs abddt Ofl REEP s 681 Ldai A NEAITHAN Gcidd Bikyl
sybsti t ui .inf&iewCaitipestbdniique raborttibritell cVEN$EI @6 triétad ourdl charipSridnitiu @dideDalkyidnsel do
met al | ourigéridur bisdtbiockebaiday | I8NE unndceibi @kyl infidbiour dithibtagteimicoe cammbibrdtiorgelepar

CO. msp] ex B'inpamédiave dub emétadedrd.de | ' 6t hyl bnebi sdi t hi ocar banat e de nmanganese
corn- plox6 Qar lu 4inQ ci du cuivre. 6. Conposition selon |le revendi potion
3 dans Madiesipbsition eelont la sevpnditetionBtdans laayelieded sairfeadtal ipurd|diup lacifiendliyidne inférieur

di tHi opeardisdithidcarbega 1 8@l tde gnftR) [loues-givalent erosupérisuniing| manganksee. avivelfermt ou
sup~ri eur "ekplhgacidoadley. m'th-%cerbamiquwﬁqneepronv@ﬁeh@si'tmﬂcerkafmuedmwp(9@ ramifié,

mot hy¥ di t rﬂasEant lﬁ%"“mﬁa’%&ﬂ'cﬂé "B?”‘H%Pﬁggﬁiét‘l’ﬂ% "d Pﬁb 3"°°ﬂ'° ﬁw di -

t hi ocar barWécL‘féc'd?j 'ﬁ@s‘lﬁ‘l"’aﬁ@fﬂ?ﬂ&'f’? APyl e °ab“%Y!? "'“"°°a' ’""q“"

S
—\<

propyi di t bam que, d'acide dipropyldi- thiocarbarni que d' aci de
butyi di ghl Qcar %F“ &lne v dn08 adhs Radhafb G Ll biO fdtaaNTs G4 A Rfstibur ON
3 el o, | & i fa"%’éé%gaﬁuaiwf&i e e B o

plexé par du ams U du. cuivre.

8. Composition selon la revendication 3 dans laguelle ledit sel de métal lourd d'un acide alkyl inférieur

dithiogarbamique mon.ofgnc_ti,onnel est un sel de métal lourd divalent ou supérieur (zinc, manganase,

50 cuivre, for ot nickel) d'acide méthyldithiocarbamique, d'acide diméthyldithiocarbamique, d'acide éthyldi-

thiocarbamique, d'agide diéthyldithiocarbamique, d'acide propyldithiocarbamique, d'acide dipropyidi-
thiocarbamique, d'acide butyldithiocarbamique et d'acide dibutyldithiocarbamique.

7. Composition selon la revendication 3 dans laquelle ledit sel de métal lourd comportant un acide
&6 alkyléne inférieur bisdithiocarbamique fié & un acide alkyl inférieur dithiocarbamique monofonctionnel
par I'intermédiaire d'un métal lourd est I'éthylgnebisdithiocarbamate de bisdiméthyldithiocarbamoylzinc.

) AR



S6 - ‘al kyl'bne infdrieur bisdithiocarbari que lie A un acide al kyl

i nfdrieur: dlthlocarbanlque nonof oncti onnel par |'internediaire d un netal

| ourd est |'thyl bnebi sdithiocar ba@t@gé? ggﬁdl m~t hyi di t hi ocar banoyl zl nc. 14
P11 12121171 12601 21i1 1 IN | g 13 B1 8. Conposition selon |'une
des revendications 3 A 7 dans laquelle le sulfure de t~traal kyl infdrieur

t hi urane &S Comdpositio m @elor0 tundli dvs tréushdicatiens C A0 Aahst ladublibiet sulfire de t téittaaiyl tiligrieer

t dt r apr opy! éhiurdmet ¢sairs mpioo py Hieutiols dectbipdsd téprhreéthyle, téiraétiGanSoairdpyioNtéatdopmapylieine
des’; revendloaﬁhdmymprecddentes dans Iaquelle | e conpose triazolique est
pfﬁéent en une quanfit6 jusqu¥% 50% reference de 0,1 & 45% on poi ds,

| e ddr isv69- d'Campasition]iseler bmarerrmeqM@tmstp £dpotep tdarsnlaguelie. mmmmé frigroliave ps60%
de pref dr en®Eseté o0 une [ualth, usaudoFids det prfférencs & 41 45% i ep\poidse st d45vé) davide

s' |y a | edithicsabemiauepshpiesentcpn)ute guaniis seaya p péifranprode Qb §5% 959%% 0.
Pt c4 d6; e POTREFHYN F%%ewn&smw 'mﬂ'eb'newemaaf@ dsg¥ %A% dr REFiRyENTP SRl T8 i ns
sur une surF%E%¢5nnerg e dans due I' mer, sensible ou exposoe &
ceux-cf® gops) ool 8L BB or RS o o une AL s g
compost {0 QLUEE bS] Sl di Hﬁ:& s Dslos Ghec 0"

d' une conpPOgtielmes %&.ﬂm&”%ﬁms%a. e oS e O

I nhi ber | a cr0|ssance ‘‘organi snmes nari ne sur es sur aces | mer gbes dans

dﬁ' |" e@au de yilkion Q@Jngﬁco%gos?tﬁn Aot PudeOadabreventiicatiots 1 ¥ 9 pelir empécher ou inhiber Ia

croissance d'organismes marins sur des surfaces immergées dans de I'eau de mer.
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