31,505 B1 Descripti'on This invention relates to a novel antinicrobial 3
_Ltlon whi ch *cont ai ns an i sothi azol one conpl ex or i sothiazol one
i ve conpl ex of general formula (1) and
4 ~tetrachl orot et rahydr ot hi ophers’azatsusm di oxi de (hereinafter
rretl mes referred'to gs "conmpound (I1)") and in which synergi sm bet ween
Bt h the acti.ve ingredients is nade the best of. This antim crobial
Eonposi ti on DescHptiched particul arly for use in in- dustrial water systens in
pul p and paper_ manuf actur In wastewat er fromthe papernaki np%x

process in tgé};‘@'}%ﬁ’w @&é ﬁ?%ﬁ%ﬁg gr}{:%goq s(}c% o} 01%

systems if1 VabidaUfer u\a& "coM &)™) dhd G WHidh|sprierghih Héfwa tbth the
wat er, and f acrt:Vé“lagredlems\ﬁamme-thel&st of sz aatltinga@ol hfdl sgmpssitioh isgsultadcparticldarty br uq@a;p mr

Rk = ﬁ?@s‘ﬂmﬁ'ﬁ%ﬁ%@gﬁ Tl PR A

decr ease 1n Bis@dbﬂritt \Sizhy liculdi6l £oD parst] Adtibdsy printing[Jastes,) tathers ndma udsyrﬁ ﬁ&urbm

t he paper anb)! dvmﬂu!!%t? harmiyl qmrgaotah%mn grawewith) |rﬁe%tt ) capmel dgsregde) '

bacteria, fi ?"#‘%&‘Lﬁi‘% éﬁ'ﬁﬁ‘ﬁ% Pﬁ’%% "’ﬁ ot 1rbtiioh & 4 E ai‘Qr‘f

slime. In wa inGihich s:h aPat & Wagh w4l

pl aces hasin ntanﬂ Ithmaéhlurrysamitzplaeas pBin diaoreasesinﬂmmti bwomésstdge
plurry and afa '19’<§1"11 e 8% "‘FEF' takle

becones st agp:, e sg‘,@;,m '}ﬁ ,ﬂs,ﬂ:;"@ﬁ o ‘qﬁ? r&aﬁ%raf’aﬂ'

pi pe, sline ? OWHERL the Papefishking] MREMIBE arel HidhRpddd anes, thé & foubles aiaseaf iegnse@laisaﬁ&bes
and. cause® plemerprdyeking knadked M%anwﬂamamﬁmmﬁmﬂtﬁw aiedessesnd . product s.
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very_seri ouswpklomenvaﬁmedtemplepmsadlby gttt Harokstmicngrganisms pre atdol edcoyrtdred imnd
si gni fi c&At g RreS 'ﬁ{fy ﬂP’%’S;ﬂdrPa Ff%éﬂ‘l"ﬁ@’@@?ﬂﬂl mtymwd%t@?s Ry foepaper or
metal cutting 1'%3@9 ot 1 il Aol @\l icn on S hoRfehY
affect the caa&gmmpwmé prasy) ﬂ'l’ho ot whmbot dhiell inB@strial préducts in-
adversely or dg@useorpweranmvaetalm ravmtaﬁﬂl. erganoghiarind ol mds.mrdamblwhcqmpevqgau nt

El'm)alt;?gst?ggu%mc' a?en odrlgr a@ﬁyﬂ Qfm ‘i’iafﬁ? iIuEseI ! uﬁavorﬂ%mgf?ﬁché% sl@'ﬁw&m-
r tercourses or
encount ered in® tﬁéseaJ mﬂnmgrsea aﬁmeaqbas miamm&umhd hes paaé p:bblhﬂsimh haenvirahmestal pron g

| cat her s, 54 ”%m i rhh gég%ﬁgo §/§q~ o B S S,
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use for the th'isl.r@ama{pr@,{dey@mn{"ﬂ&o .m - croorgani sms
i n the above- revanlingereibl oaripesitios yhithewstaios, as wntblned @b@wmm@m 180 isettiiazoipdeienmpley |
products jn- apq qq isethiazolons derivativsspraplexsf tagsp@tiamiie ¢ conpounds, or ganochl ori ne
corrpounds or ganosul fur -conpounds 30 aQd quat ernary anmoni um conpounds.
These conpounds, hovvever/ age toxic to huyans, have unpleas- ant or

of fensi ve odor and, furtheB sg unfavorabl e phenonena such as
foam ng. kn addi- tion, jwaterj syste contjai ni ng these agents, when

di scharged into ordinary riy dt er cqur @&gb or. i Nt 0. £ he €A, may
adversel y affect aquati g aﬁ? gi pose problens fromthe

envi ronmental pro- tectijon viewpdnt. . The present inventors

conduct edyi nt ensi ve i nv'e%t(i gations in an dftenpt to elininate the
above-nen- tioned dravx/oa s and, as a result, have now conpleted the

present [ nven i an this invention I‘OVI des an ani %’ﬁ

Composi ti on SBERLELE L*mswm.zsg‘:oaﬁh}xrﬁ S ol §m& e

as conbi ned aserhgiexdorhing arfidal £181 6r,2 A8 b lisSeMlitidgeZweHich BN RYaniBM B s@kfies the valence

i sot hi azol oneftt!%qamnad M@ raykiorgtfetr@mot mhmeal-dldxm rrul a 40 [ERR] 50 wherein

[err] is a h ?’]“t“ {')e%le'B? gieg Ragant No.
X gg%’ reas
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or a hal ogenogdu@mme%dwﬁnﬁsmta or ammoni um catlon Xis a
mpl ex- f or m nthegerkiagericides $e9arateln arezmamatbfaﬁw emantlmlce alraggutss Lonexaswpls ircthat eyt

t he ani on X g@{gﬁiﬁ%&]& ﬁﬁ"’*‘@ fg‘%} %%5 %@no o 1 Cproduoe insufficient bactericidal
3,3,4,4-tetra .hh& RE® 1 Xebt] Brodued BRerd high BRimfcRBRI &é&S
of gener ads f ehichibaid(hbye ravee béelnexmeomqbimn(tbs expedetitd Wit tachrindidiviué! eohsBoent agveRadreent
No. 4150026 whereas the conpound (11) is also a bactericide described in
United States Patent No. 2,957,887. The conpl exes of general forrmula (I)
and the conpound (11) can be produced in a manner anal - 60 ogous to the
known nethod. These bactericides separately are still unsatisfactory as
antim crobial agents, for exanple in that they are effective against only
limted kinds of mcroorgani sm hence t hey produce insufficient
baet eri ci da




' ct, and t hat they fail to retain their effect for a prol onged peri.od of
t'-_me The antim crobial conposition according to the invention can produce
a=very %kgh antimcrobial effect 65 which could have never been expected
ffrom the experience with each indimbgesd sgsmystituent active i ngre- 2 EP
0 231 505 Bl dient. Furthernore, it has a broad range of applications

agai nst harnful m croorganisms, namely filamen- tous bacteria, other

bact er i a, gy Fskibrmdid AGhs a GO 88 Bp;pt,taauoh;; %ﬁ&ﬁ%ful’rﬁicr@& SREE inGRe} IR0 - AS
for the coagaetesothdr bickda, gesse fagi, tal s,nr DectiveBitspé cte@&l%neﬁﬂ’ls represented by
M and co I”‘eiﬂfmw }%?,B n?fd g ﬂ);e'ata ﬂo)(s ren@wmébr@ eeqmpt#e-l oymitche

cor r espon ‘%%’EES %""g sg@ : t|oned
U. S. P. " Nomi pp&t ek Ié‘adniml 4

hé%@&ne&id mumerae mmmzmeet ci um
chro- m uthp hl@odnalampnscsoqsrpsrchlomdeobrpmtbedodnde Isul uitrate. rpe'steqratermism&teyb:~
ni ckel , ma'gq*er: @rt?'vﬁgswwe. g P't°FR93 i ®¢ o dkea e PPEe Bi§ch as
chl or '1@9 ch | naémév wnhotﬁer mh&hathé?e mal
bi sul f at epei udea;atrr Q:omﬂ:X: satheremmat eetﬁ,alkpgma RE&RFS Wielcadhaidependaiponat e,

phosphat ea hw!n:dert i@ bri akalpgeﬁsatonmateM b zinc, dab:um.e:ldppexa breswm.fanw istalvainegal agich

» e mal
3222:, gge? L!ro-“%-me &Isogli one-mglpr:esel a ng !lfl' ?}t% -met y|¥3—|§o hlagéols:me-m a gsh H@r‘a;a V% g{ i on,
t here may ISech svalpolaedof gfamal emautq) l)ena e nipsiLieithks sndle braih Bdrhiare }:f tws oampre fof |

al-kyl gr ot'(tlr ﬁem popfifich! @pltaﬂ formple (lpandithe) qqmeqyedtﬂlbﬁe ksed geregally (b gansioltt®imobr a
hal ogen a Bga fﬁ/ﬂf , o) QL Gk Xis a
cfr‘:‘%l) e%}aggl Eé %ﬁ&ef;ﬁ%&rﬂp&e@fw 533'49‘ x&n@tﬂ% above-

m nerab aci

Pr ef er abl enhbnhd mp i tekue tonﬂtobwgbnemi,s cchmpsntetx. Saydrally, hbwever, the composition is submit-
chl oro- 2- z%\a spive Qﬂpv[qtsaﬁr@on o m:fll:::ts (e.g. methyl alco-
2 nMyI P?Bl fuo%l@ﬁ%#e 5:[' Tgo %ne (ioclzents‘%gg acetone, methylethyi ke-

| 25- ciohe)r ahéi -ty 0do Birdhgar6ilithr) lan6l @ydddrbon type solvents (eg ben—
- oct yl - Meehlt@wme)samoygpmrazﬂ)e em@tccpa lccp prsition emqrdm to see s,&ﬁm

general & mé’s’ﬂtﬂg %:&{ al
nore of thsite), @;ﬁ@msﬁ QfatoBe &etsadou) tib ensmmémﬁ II) are

U§ed @eneowln eslanappltoanm beremblngbddﬂwa &dlvbﬂlsarmcareérima @wara:bt 1/5 to 5/1. A

sat i sf act g "Qa!hP é%sﬁrgé;%?u ?@@WP‘P‘G;W ﬁﬁ;‘ W" fe“‘%t@t‘ﬁ"eved in
the above r{nﬁthe e%fwa qrrli?e ﬁe {?‘t érrd &'@0@ rding
to the i nuaeed orQhk dnfoui bﬁﬁb&foﬁ‘: siliyn |ﬁd:€ﬁé1dsrbgw5té?$a aams pamea léaoeednd M@hke

i ngred® en&%ﬁ;lmﬂmlcm iriegoprsitiersaccudipgolo gggi‘ég Mttalmymhomﬂep?ﬁ oom“gmqntl;f{:’hgj;ﬂves
conposi ti ‘?‘Eb : t’Eﬂ “&ﬁ W‘k%f@ %@% ts or
an emul si fatl %E’ﬁq ?} 4 éﬂ m rQ oyﬁt fd %Iﬂlllér at
occasi on, totbh @capdratyt by vam dégendieh oftayﬁe:r@ehzmmm((e)tgbemh adal co-

hol , éﬁhydmvaqs gtvgn@rmaneeta eéqq@iym @;ated nqaets ?a i @‘1
sol vents Lgh iss l-ﬁ?ﬁn %?Q ld ansbgri% m % en_

(e.g. di Ogﬁ@{éﬁgm\k%ﬁa rof ur an Y 0carbon type sol vents
zene, t ol uantinicrodaioenp oemdnemsre pTéperealatqomﬂng teothe ddilowimgnfowsiatiananin at@cetadplwg to
t he pf‘éser‘?ﬁ“‘F)nW@"ft‘q‘Yd?Fahﬁayaf'&%)sb()j‘"B'é"’used in a carrier-borne form The liquid
car Nérs Eﬁﬂp&g‘g for exanple, the above-nentioned al cohols, ketones and
hydr ocar bons the solid carrier, for exanple, there rray be ment i oned
clay s% ompcgrs (N0 paent nite), talcs and silicas % U?tomacequs soil).
Thus t &gmgh%mtf%éa{ro% LR SispEreRar R TS 30 2GR RIREE of
appl i cat i piihRada The solvents and carriers may be conventional .
VWi | e thesdmeooeﬁdtwhehmm)erpmobl al conposition may vary d@@ endi ng on the
concentrat Tg‘ha‘?ﬁ’f’e Pengionefl ingrgdienti wpEadgired in theerecBisA RSNt NBIFPIPICOLRYdRIO @l | y i n
a dose of P8t to 100 ppm based on the anount of the com position in the
case of vva:tarafgle&ystens inthe field of paper and pulp industry and the IiKke,
and | to 500. mbased on the anmpbunt of the conposition in the fields of
wat er -as (f“ imigrebial pRIppRliion WRLRIERAEF o M Maredien's n& n bglgw in the samp manner &s in
antim cro b oummn@&;rtgl on according to the invention may justifiably
contain CSMlerthmel&ﬂ-lso&ﬁHdaldiﬂewSurm(ll)éhlb)(d!dlomes such as stabilizers (e.qg.
magnesi unPiihyienstalycol fRgA®si um chl ori de, cal ci um chl ori de, sodi um al gi nat e)
and sugf aé?'ﬁ?‘n?%o“é’a'&f al kyl sul fates, polyethyl eneglycol alkyl ethers,), so
long as they do not lead to failure to achieve the objects of the
“invention. Wile the amount of such additives and auxiliaries to be
i ncorporated nmay vary dependi ng on the anount of active ingredients (lI) and
(I'l') to be used, the ad- 40 ditives anhd auxiliaries are preferably
ﬁ;corporat ed in a 0.5to 10 wei ght peré”ent based on the conposition. There
1 be nentioned Exanpl es and Conparative Exanples bel ow. The exanpl es are
fended to illus- trate this invention in further detail and shoul d by no
means be construed as I|mt| ng the ~scope of the present |nvent|on -
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"part(s)" invariably neans "part(s)" by weight". Exanple | Conpound

1) 10 parts 50 ° 3:1 (by weight) Mxture of _

Wchl oge- 2- et hyl - 3-i sot hi azol one- magnesi um nitrate and 2-net hyl - 3-i sot hi a-
bl one- magnesium nitrate 10 parts Di et KR ®&Y 896BIol 78 parts Sorpol 900A
ioho Chenical) 2 parts The above-nentioned ingredients were adm xed in the

ecified anpunt honbgeneously to give a com 55 position. Exanole 2 An

ti m cr obi al Q@J@g&ﬂﬁ&m%d/as prepared fromthe ingredients given belowin
' sane manner ﬁ‘ nj 'O%ﬁal com sﬂiglp \ln/aGS g%‘e’g?rug‘f@r@n{%ofﬁ%] %%r%c}ién)s.g}gn %SJ“;[})@ .I;h ésarﬁ %?nﬁer as in

2 (Chl or 0- 2- oCtpkamstal. S I az0l'one-C ori yl'éne
Rlycol 78 par tGonfpourpqh) 20p618 2 parts, 65 3 EP 0 231 505 Bl Conparative
danpl e | An a@i?‘h ne glytsl ZPadonposi ti on was prepared fromthe ingredients
ven bel ow i Y QA AP M unner - as in Exanmple 1. 5 Compound (I1) 20 parts

et hyl ene gl ycoparbfivelBshdle £50r pol 900A 2 parts, Conparative Exanple 2 10 An
ti m crobt@wl conposition was prepared fromthe iqr(]}gr edi ents given belowin

e sane mnn%&ﬁ"‘l’_‘ﬁ’@?&ﬁﬂ?@“@ was:Pleprpd) o iRepdinpls,giver eiqyfin the same manner as in

jchl oro- 2- metd) § WoloRP MXLAZ 8! SR o B B Mol Rty SPibte and_2-methyi--iso-

fet hyl - 3- i SChi o¥hh madriesien (pa@rmdopans( 11 ) nitrate 20 parts 15 D et hyl ene

fycol 80 par tRietidanp alyedl 30parisExanpl e 3 An antimi crobi al conposition was

epar ed from%pgmjaﬂigreggulﬁ&s given below in the sane manner as in 20

anple 1. 5- -2- yT-3-isothiazol one-calcium (11) chloride 20 parts

bt hyl ene ﬁgl ycéh ;ﬁt&iqmmt ®mBuitiprovasPEPiedirqrath¢ ipgrddiantsaiven bealay io e &kme manner as in

npositio fed in.the above. Exanpl e to 2 and Conparative Exanples
o3 25 V\%gﬁﬁﬁgﬁgﬁ?f;ﬁﬁ%&&?&éﬂ@%‘?‘fa ﬁJ) 8% e control and

leservati on. SopsleobXap@ise | | nhibition of mcrobial growth and control of

j\@p f or mat i on Theantilicrobial vemnesitions pregared ircthesabo@(Exkmplasthis 2mag SompmkativecExamplesd o3

‘a certafh p“éfﬁ%ﬁe“?ﬁfP'I',Ee"teﬁ%"séﬂﬁ‘ﬁ“WV%mdaﬂes?!@Hﬁbsi tions prepared in the

Bove Exanpl eSrekt ExBmgde AN conparative Exanples | to 3 were separately added
a white water pit three tines a day, each tine for 2 hours, to a

Hncent r at i on pkibition otrpicrol oo slimveg fqrpationindhe papemiakingprogess, posi tion.

ter 7 dafs of r§ qg“n' k) Q!Fﬂﬂ -flt j Eﬁﬁ!f Vi S Lo

it er was COUFEbIGGLEx gﬁesl‘t‘oggﬁo’é &r%@%ﬂ%ﬁ%&%&aﬁﬁw!@gﬂ?ﬁl tsﬁrh&%%ﬂltﬁggs
Bl uted with sttr_u%s_ialda,w;m@me ffoeehﬂon@;matmnatio?)ﬁ v@ﬂaeofaopmpaséqt@n thagmoyrit e&tﬂed»mﬂ
i ’ 1 )| u 0 i rga 1 e Nate[was

dish, a )épksﬁ?éfP“a ﬁ%ﬁ?@e‘g@j‘ﬁf‘l (Rees EePrg H;E‘E‘P QW@ giater) éP#g‘H e

or thetounting, a wi r sample taken was'diluted with sterile ' water, a known dmoun

Xture wa “tion was placed in a dish, a Waksman agar medium solution was poured into the dish, and the mixture was
homogenized and then allowed to solidify in a plate form. After 2 days of cultivation in an incubator
(32°C), the microbial colonies formed were counted using a colony counter. The frequency of paper
breakage during papermaking process was also recorded for further confirmation of the bactericidal ef-
40  fect. The results of these tests are shown below in Table I. :
Table 1
Microbial count Frequency
-45 in white water  paper breakage
: {cells/ml) {times)
o/ Example 1 <10? 0
Example 2 <10% ]
50 Comparative  2.1x 10* -7
Example 1 '
Comparative  3.4x 10* 5
Example 2
55 Comparative  6.8x10° 8
Example 3
No additionof  >10° 15
_ bactericide
60

The data given in Table | indicate that the antimicrobial compositions according to the invention
- {Examples | to 2) have an excelient microbial growth inhibiting activity. .
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- zed and then allowed to solidi fy in a plate form After 2 days of

sl tivationin an incubator [err], the mcrobial colonies formed were

Eount edyrusi ng a colony counter. The frequency of paper breakage during

rper maki ng process was al so recor further confirmation of the
e

Factericidal ef- 40 fect. The res ese tests are shown below in

fEable |. Tabl-e 1 Mcrobial count Frequency 45

i-n white vvater paper breakage (cells/nm) (tinmes) Exanple 1 <[err]
Q. Exanpl e—"?ﬂ%rr] 0 50 ' Conpar at i ve
2.1 x [er gl B inksiZine | X [err] 5 Exanple 2

Gorrparatlve 6. ‘ "No addition of [err] 15
bact er§ ci dé'° e'gtwphea%a@a! i ﬁﬁz&mﬂgﬁg Eﬁéﬁeﬁme@'?dgﬁgtmﬂ?nweu@mﬁm andabi al
gonposi ti. @&;@Eg ﬁ‘é;?g 5 el | ent
i crobi al 3@ppmb: ' Er}g dumg.nas tompbditign. 05 4 é@e 'ggfog arrpl e
-2 |1 nhi bi ti dflerGfdays’ meintante qf thewiiiture in as ingubalgr at 82rPOBe tiablervodndin epehpsidingdidtiidng 5

To a 3P arvarcpuee- E‘?eﬁﬁ‘f&‘\“{s(?ﬁ?'ﬂedr%ﬁhﬁ'@’b&'%HTG'P'eiO 0, there were added a

:boui I 1 on |iquid nedi um ang, 2prelrmnarrly rotten sizing liquid. The
‘m xture was stirred and ositions pre- * pared
)I n the_above Exanples and Corrpar atlve Exa uﬁaﬁerY@rErm'b ded respectively to a

conceﬂfratlon of 300 ppm7 g-conposition. After 5
days' maintenance of the @or at [err], the viable count
IE each sizing liquid 10 5%3 gssults thus obtained are
shown pelow in Table 2. T mcr eII 15

nurrberzp(cel | s/m) Exanple mparve Siple2 80 }gf] Exanpl e2 2

<[err] Conparative Exanpl
Conar ati ve Exanple 2 s nple 3 7.6 x [err]
No addjtion of bactericide 76x [err] 25 Clalms 1. An antimicrobi al
conpositi @,g,lmghar acterized by containing, as conbined active ingredi ents, an
i sot hi - azol one conpound conpl ex of the general fornmula 30 [ERR] 40 wherein
[.err] is allApdnageoebishtanposition zhasasisrized by tanthining, aseslinet iattive bgredientso wralsetiit

hydr oggr b%olobq,cemﬁoumf;&)rrgﬁﬂ of the general formula

- N
. R o
35 ~ . l | ( (be)
3 N.
RN < N Rl
a

40 K /
wherein R! is a hydrogen atom or a substituted or unsubstfituted monovalent hydrocarbyl group, R2 and
R3 are each independently a hydrogen atom or a halogen atom, M is a metal or ammonium cation, X is a
¢tomplex-forming anion, a is | or 2 and b is an integer which is such that the anion X satisfies the valence
. 45 of the cation M, and 3,3,4,4-tetrachlorotetrahydrothiophene {,}-dioxide.
. 2. An antimicrobial composition as claimed in Claimn I, wherein Rt is a hydrogen atom or a Ci.10 alkyl, R2
and R? are each independently a hydrogen atom or a halogen atom, M is a metal of valence of 2 and X is
chloride, bromide, nitrate or sulfaie.

3. An antimicrobial composition as claimed in Claim 2, wherein the metal of valence of 2 represented by
M is zinc, magnesium, calcium or copper.

4. An antimicrobial composition as claimed'in Claim 1, wherein the isothiazolone compound complex is 5-
chloro-2-methyl-3-isothiazolone-magnesium nitrate.

5. An antimicrobial composition as claimed in Claim |, wherein the isothiazolone compound complex is 2-
methyl-3-isothiazolone-magnesium nitrate.

6. An antimicrobial composition as claimed in Claim |, wherein as the isothiazolone compound complex,
an admixture of 5-chloro-2—methyl-3-rsoﬂvazolone-magnesium nitrate and 2-methyl-3-isothiazolone-
magnesium nitrate in a weight ratio of 3 to | is used.

7. An antimicrobial composition as claimed in Claim | wherein the isothiazolone compound complex is 2-
octyl-5-chioro-3-isothiazolone-calcium chioride.

8. An antimicrobial composition as claimed in Claim I, wherein the isothiazolone compound complex and
3,3,4.4-tetrachlorotetrahydrothiophene 1,-dioxide are contained in a weight ratio of 110 to 101.

50
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[err] are each inde€pendently a hydrogen atomor a hal ogen atom Mis a
metal or ammonium cation, X is a conplex-formng anion, a is | or—2-antd-b—_
is arg"integer which is such that the anion X satisfies te” of
the cation M and 3,3, 4,4-tetrachl orotetrahydrothi ophen ﬂlﬂﬂmmlimi”m An
antimcrobial conposition as claiBEQ231B08BI m 1, wherein Terr| Lisuad's = 'y

hydrogen atomor a [err] alkyl, [err] and [err] are each independently a
hydrogen atom or a hal ogen atom Mis a netal of valence of 2 and X is

chl oriddestExammlece, nitrate or sulfate. 3. An antim crobial conposition as
pl ai _rred lnlh,rg“gcglmrpr ol vr\,h rei ,rzlint he n%toﬂor ofeva ence of- 2 represent ed_ b_y 50 M
s zi nc,‘—nﬁ'g' - nti m crobial conposition as

cl ai sred i To {dt@thbated sMRriglic having al phiQdf Io.oa BeleGvee AIded® boviior: iid nR¥iuiSan® a

chl or o- Pejipinasily| rot@nisizing quidz Eﬂleo‘n@umugﬂ gtisied andheach gt the arimicihialznampositionsed-al
conposi §EFH" sgmm a9 ComPATRIve, FoxaipRlss 13 1RE050 SOPRATEENOP Griencediiofid

conpl ex | Ateds daget e SOhE iP B MEEBOS 5240) b LM Sunth e sidflY dqiiCr obi al
conp@si weorenaisted The resclisithys Gitainathate shavmcbelew in Table 2he 1 sot hi azol one conpound
conpl ex, an adm xture of_ 5-chl oro-2-net hyl - 3-i sot hi azol one- magnesi um
nitrate and 2-rne=thy|-3-'T ' ' Htate in a weight ratio

of 3tol is used. 7. An antimcrobial comr"f’ﬁm‘?k claimed in Caiml
wher®i n the ‘i sot hiazol o :

octyl -5-chl oro-3-i sot hi xS'i"E]?l -cal ci um chldrj de. 60 8. An antim crobi al
conposi tion as cl ai ned E’%’%_ m_1, wherei n"f’éhe | sot hi azol one conpound.
conplex and 3,3, 4,4-tetr a8 dr ot3®%ene 1, 1-di oxi de are

contgi ned in a weight rdtampagive ExapplaZ, 10/80x EP 0 231 505 Bl Test
Exanpl e 2 I nhibition of fAmPrafre&ramplesint h i78%1%i ng conposition for
paper maki ng 5 To a SYeRCEPRNPHaasenaez | ng/-8X Wi d _havi ng a pH of 10.0,

there were added a bouillon liquid mediumand a prelinnarily rotten sizing
quuﬁsd..c'[l;pe m xture was stirred and each of the antimcrobial conpositions
pre- * parr%sd in the above Exanpl es and Conparative Exanples was added
respect i VeAyartificRbiaidmpatiibmeHambtefied BYEbnfaiiy 3 Scoflbiftd dcve ingredidit, safisothne
conpQsi ekaiane confroend cemplewof the gerieral fermalace of the mixture in an incubator at
[emrjs?, t he-viabl e count in, each sizing qug d 10 was conducted. The

T

o

results thus obtained ar e_/shgwn- bel ow in bl e 2. Table 2 Viable mcrobe

cell 15 Rv——” nunber
(celdgs/al) Exanple 1 . <CEr] Exanmpl e 2 <[err]
Conpar ative Exanple 1 2. 5x{{[err] npar ative('n@'eahple 2 8.0 x [err]

Conpar ati ve Exanple 3 7. @m&rr]/ﬂe\aéiﬂ tion of bactericide 7.6 X
[err] 25 Clainms 1. An antji m crobi & “conposition characterized by

contgi ni ng, as conbi ned agtive ingredient S,/ %n isothi- azol one conpound
conpl ex of the general forrmula 30 [ERR] wherein [err] is a hydrogen atom or
a subst whérkie @ Bra hyBdHEdSHidnt brl LELbsIRNA\GR LesDbstitiied MdA&vaIBN Ihyditcaibl, grdupy R anand

[ er} alRéawzeth independeniyl e hydragematby dr obaiagematoma Mis aaneiphpraammenigmsation M 58 a

et ab oA -ﬁmz;gsﬂ%z@%tﬁgﬁém QR SO, P Pegreireand b
i's.an i Nt2@REntivMtioBRI dofmpssiieRad difhedlin GainliwhbreiX RS b hpdrdgeSatbh6r V&g BIRE A5 Of
t he cat iatdR3\4re €4thl indepndbnty-d g tnogeniatont o adbibgeh ydmOl i Opdisi BEvalende-clie @d Xle. 2. An

ﬁ;fj :, ;:g g %wgggﬁwéé‘g%ﬂgiﬁ;' n?‘eltdrérr?elfl irnn2, vcv:llnearll.inrth' r’netm?\ca eI nQe (Lf % rref esienstedat)y
i§'zinc, ne , caltidm .

4. An antimicrobial composition as claimed in Claim |, wherein the isothiazolone compound complex is 5-
chloro-2-methyl-3-isothiazolone-magnesium nitrate.

5. An antimicrobial composition as claimed in Claim {, wherein the isothiazolone compound complex is 2-
methyl-3-isothiazolone-magnesium nitrate.

55 6. An antimicrobial composition as claimed in Claim |, wherein as the isothiazolone compound complex,
an admixture of S5-chloro-2-methyl-3-isothiazolone-magnesium nitrate and 2-methyl-3-isothiazolone-
magnesium nitrate in a weight ratio of 3 to | is used.

7. An antimicrobial composition as claimed in Claim | wherein the isothiazolone compound complex is 2-
octyl-5-chloro-3-isothiazolone-calcium chioride.

0 8. An antimicrobial composition as claimed in Claim 1, wherein. the isothiazolone compound compiex and
3,3,4,4-tetrachlorotetrahydrothiophene |,I-dioxide are contained in a weight ratio of 110 to 10/1.
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and R3 are each indepé‘nderitly a hydrogen atom or a hal ogen_atom M is a
nmetal of valence of° 2 and X is chloride, bromde, nitrate or sulfate. 3. An.

anti m ¢webi al conposition as clainmed i i wher ei nf“l“ll

val ence of 2 represented by 50 Mis é}%ﬁ g@ééﬁesi um c :mm ﬂm)uem,
4. An antim crobial conposition as clained in Caim i, wher ef n

i sot hi azol one- conRound conplex is 5-

chl or o- 2- et h$PEPRi azol one- magnesiumnitrate. 5. An anti m crobi al
conposi tion asi, QnihikmEsinb RudahtleRSetzung\BRLEH BekbdAeidhid (dib &8 ak RERLIFPETIANASKe ei-
conpl ex i s 2-nemidnipiek eBeriistiiakolen\ErdnigngmigiactigemaneniFomat €. 6. An anti mi crobi al
conmpositidn as clained in d a|2 1, wherein as the isothiazol one conpound
conpl ex, an adm xture of 5-chl®ro; 2 met hyl - 3- i syt hi azol one- magnesi um
nitrate and 2-nethyl -3-isothi3 nitrate in a weight ratio
of 3to 1l is used. 7. An antim ijon as clainmed in Caim]

wherein tHe isothiazol one conp (MX5)
octyl -5-chl oro- 3-i sot hi azol one 60 8. An antim crobi al

conposition as clainmed in C aijm ilsot hi azol one conpound

conpl ex and 3,3,4,4-tetrachl orQletrahydrot hi oph/eﬁe 1 1-di oxi de are

cont ai ned™in . a vvel ght ratio of 1/10 to 101. 65’5 cl Dil 111 D 1'11
Pat ent anspru (ﬂ“ %ln]-WaéQrTs{o%{ﬁﬁlopdeﬁ Ieln sugsl’l' ffeHEH 5 %Mﬂgenep @ﬂ“éﬁ{%r Kohlenwasserstoff-
gekennzei chnedestist}aB sie als konbinierte Wrkstoffe el- nen Konplex el ner

| sot hi az on on-RyendRudabhg ngfgvpnmndeajengentthmrSﬁwmmemn Halogen-Atom sind,~ 0 10
rmxb) in ¥5§mk ‘F‘ %%@es% 29 i¥m oder ein substituierter oder
unsubstltw elal1Qger® ohI enwasserstoff- Rest ist, R2 und Rs
unabhangi g vcbretueomzdzah emmmlmseaﬂnmxsewslémfdésmnaﬁmcadﬁmgel n Hal ogen- At om

sind 20 o ydrethiepherciat-dexidieathdl st | X ei n konpl exbi | dendes
Ani on i st anlez %:’o 'iﬁ’mﬁg@'@fﬁ? ﬂgﬁ’f?@"rﬁaﬁ?"nderart i st, daB das Anion X
di e Val enz des uvikbsk qtﬂﬁtiﬁa degfewelis ein Wasserstoff-Atom oder ein Halogen-Atom sind,

und. 3, 3, 4, 4- 'Nb%irrfdetﬁld@r‘(ﬁﬂ@ﬂmwldr ot hi ophen-1, 1-di oxid enthalt. 25 2.

Ant i m kr ogbl e " [ dy N
Wasser st of f - Agngmzﬂ ®a ,g{%n? jia &ﬁ;ﬁﬁg‘m&gg "9"3“% unaghbg%e'ﬁﬂ"et?/g?%} dr?zri\rﬁje
jeweils ein V\ﬂ%%ﬂlﬁ idlle Zbammestetzurgi riact-arsprgehnt, AblﬁameSKdimb,lex Mned lacﬂMszaﬂ Verdler

Valenz 2 ist 9 pihyk-3-isghigrdion-Magpesiumpitradiser  Su|

Ant i ni kr o ely, %%9% ’E "%.h P’H h's 2’°""v&9f ?‘?{“"Eé?"ﬁ'df@ﬂazﬂ}f’”'vem"'
bezei chnete I\/Bé hiimikt6diel arse E% A&@«g&eﬁ iweiR alRAnfphed [EInBrCiSsthid<uIBd-Rdrbin-St -
- 4. Antim kdodg e |Gemigdts aus’rémalelto 2emethyeaisdthisdpiepmagedsivinitrataund re-Mithyl-¥Kisetiiazeben-

ei ner | sot hi PegHmM &N ts-Verhaltms von 3 zu 1 eingesetzt wird.
S G o ool ot SRl sV T AT | < Ko e FERT
Zusanmenset zung Nﬂﬁtﬁ]hob%ﬂs [Zﬁdi edsetzWWRl ath ARPrudkOIbde Kdiplex einer Isothiazolon-Verbin-

| sot hi azol on-dyasr e1dn3.3, 8% Tetraghlorget@hivetiiinphens), irdaidtin anerh GewickigMerkatinis Pt 140 bisst .
6. Antini kr ofPRPMERIAMmenset zung nach Anspruch 1, worin als Konplex el ner
| sot hi azodson-Ré@gnRicBionduUng ei n Gemi sch aus _
5- Chl or o- 2- net hyl - 3-i sot hi azol on- magnesi umi t rat und-
2- I\/é{»hyl 3-isot moaaqs tigantifig TF%;" icp ae4lie earfient @R @Wt%“"%ﬁ'ﬁaf’r afifs sogin 3
zu 1 ei ngeset"Z¥ "W exefj“"/fﬁ ???fl??ig'?ﬁ??q ILEERS et zung nach Anspruch 1,
wor i n derSsoKonpl ex e| ner | sothi gzol on-Verbin- 4 dung
2- Cctyl -5-chl oro- 3-i sot hi azol dn- Qal ciunchlorj 6 ijst. 8. AntimKkrobielle
Zusanmenset zung nach Anspruch |1, onpliex ei ner
| sot hi azol on- Ver bi n- (MX5
. 55 MX5)

3 2
a/\q/V\Rl

. /0
dans laquelle R est un atome d'hydrogéne oﬁ un groupe hydrocarboné monovalent substitué ou non

substitué, R2 et R? représentent chacun de maniére indépendante un atome d'hydrogéne ou un atome
d'halogéne, M est un cation d’'un métal ou ammonium, X est un anion formant un complexe, a vaut 1 ou 2 et

60

b est un nombre entier qui est tel que I'anion X satisfait la valence du cation M, et le 3,3,4,4-tétrachloro-
65  tétrahydrothiophéne-1,1-dioxyde.




z=eng und 3, 3, 4, 4- Tetrachl or ot etrahydrot hi ophen 1, 1-di oxi d in einem - '
- gif' cht’'s- Verhaltnl s von 1/10 bis 10/1 enthalten srnd—“45 “"Revendicati ons
_¥& Conposition antim crobienne caracterisee en ce en tant
i nYfedi ents actifs conbi- nes, un conpl exe d' unjmmmﬂmgﬂlli m | one de
=rmul e gbneral e 55 EP02310505 83 3- C . :
3 E{}~~R2 60 dans laquelle R est un atom d'hydrogene ou un groupe
_'drocar bone m)noval ent substitu6 ou non substitue, R2 et R3 representent

% st un ERareupmaliyiesn Gree BF oty représeteniohe cuy demaniarerindépangantefun aome hygregénenp| exe,

£ 3- vaut 1 ZjumAtere qieigaine, i ertdmsIcE! @'ﬁ‘f‘l“é"r vafiIPe B ettt GUPaYs: DORMENRIY | sf aj t
Fa valsnce SdUonﬁﬁQtioﬁ AntMicréblenheSseidn & révefkiidafidn2084nk RfRte 16 Métal ayant la valence 2 re-

St r ahydr mééen%ptrm 8 7icc, bimewnéclom, 16celciumis? 981 605 Bl 1T | |

E1111 s"@% Eﬁ@? PR I W%‘Pﬁ?i'%h qansdagyelgle P%i“H‘eé‘?/@#ﬂﬂi“E%?? PSB‘H'a'l dans
ong estle ! de m
taquel | e @o%ipoéijg ogﬁ éﬁ%hgngﬁaﬁup‘I ?lﬁage"@ile Qﬁlléfex@& &fpss isRiaLt - RO
repr esent ﬁ:m‘neeémemt hlies-isiHdzelbre-rivad ap Maghasiine  UN at one y rogene ou un '
@t ome d' hals lt'DNFrémcrqtmmw@e'm la mdlcatvaméa dgrs| l@n&ﬂeoruéﬂlsé a fifre dcamplexedil or ur e,
bromur e, PPES S%gl ng%de;um oo ﬁ%@f&{m %&a@msewrﬁé %8l on |a
;evend| cat 1I70Composi ﬂ&ﬁ: EﬁT tio laqgelld/ 8 e du dofposB isBRIBNT 6 par

est 1be zulgnegst Ie&-onﬂ@%&tg%oﬁaeolrx@cﬁ&mﬁmﬁdum cui vlr e. p@. nposi tion
antimcr ob| e Spien &P’? gatipn pagPrepgyla aenipiexe U, Qaiaty
__‘-orrpos6 i PP 'e§$b|43 gg@é é°ﬁhé8?6' Ho ?ﬁ?’?s ‘g 13PRgt R géi% E%if % 1% ate de

magneési um f Conposi tion antlnlcroblenne selon la revendication 1, dans

| aquel?Pe | e conpl exe du conpose isothia- 10 zol one est le

2- met hyl - 3-i sot hi azol one-nitrate de magn6si um 6. Conposition |

ant i m crobi enne selon | a revendication 1, dans laquelle on utilise, atitre
ae\eOHpIexe du conpos6 isothiazol one, un n6l ange de

chl &F o- 2- nBt-hyl - 3-i sot hi azol one-nitrate de nmagn6si um et de 2-

16t hyl - 3-1 sot hi azol one-nitrate de nagnesi um dans un rapport pond6ral de 3
1. 7. Conposition antincrobienne selon |a revendication 1, dans |aquelle
Fe conpl exe du conpose isothia- 15 zolone est le

2- oct Y- 5-chl oro- 3-i sot hi azol one-chl orure de cal cium 8. Conposition
gntlnlcroblenne selon la revendication 1 qui conprend | e conpl exe du

f’

ronpose i sothia- zolone et le
3, 3, 4, 4-t 6trachl or ot 6t r ahydr ot hi ophbne- 1, 1- di oxyde, dans un rapport
3ond6P5I allant de 1/10 * ~ ~~~~ 1 0/1. 20 25 30 35 40 45 50 55 60 65
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