, 12 e3eA=A667T9F2: . =6=T="r~ ~ TECHNI CAL FIELD The present invention
refbtes to an antinicrobial conposition. More 26 FEB 2003 zo00s26 FEB 2003
particularly, the present invention relates to an antim crobi aRo@engdgition
whi ch conprises an i sothi azol one conpound, suppresses deconposition of the

| sot hi azol one conpound and reduces irritation of skin caus
I sot hi azol one conpound. BACKGROUND ART I sot hi azol one corrpoﬂ w, Imu mmmmn
5-chl oro-2-nmet hyl - 4-i sot hi azol i ne 3-one as a typical exanple exllggl Lt an

. ? . . . O*
excel l ent antim crobial property and are widely used as slinme control

agents, bactericides, al gaeci dBEECHNICANFIEIN®S i n vari ous systens such as
cooling water systens, paper and pul p industry, coating materials industry,
adhesi ve nmat er The presehtsinvgntibpneealatests anfartimidrobiadicompasitice Moee
treatments. However, isothiazolone conpounds are very unstable and

st abi | i t ypaftiagenlys the presemitigvenidee re tmas anibmidgebialepmpedition or der to
use the agents effectively. Therefore, various studies, have been conducted
on the i nphéchpemprisep an ippthinzelogmecomppind, [fappragses idesempasison of

i sot hi azol.onescpnt ai ni ng conposi ti pns, usi ng .copper,. zi.nc, nanganese,

forrous ofhd sathtrzelgies Comnpelng i reduses dirifatin of skin cauged Hentha ons,

EDTA, 8 hydr0x inol i | uconat e, o-phenant hroli ne, ui nol i nat e,
YR : :

N, N- bi s(2 su enzyl) glycine, a lignosul fonate polynmer, or a
pol yacryl ate. For exanple, in the specification of Japanese Patent
Application Publication Showa 54C1979)-23968, conpl exes of isothiazol one

conpounds 1 BACKGROUND ART

Isothiazolone compounds such as 5-chloro-2-methyl-4-isothiazoline-
3-one as a typical example exhibit an excellent antimicrobial property and
are widely used as slime control agents, bactericides, algaecides and
fungicides in various systems such as cooling water systems, paper and
pulp industry, coating materials industry, adhesive materials industry,
treatments of cutting oils and sewage treatments. However,
isothiazolone compounds are very unstable and stability of agents
containing these compounds must be improved in order to use the agents
effectively. Therefore, various studies have been conducted on the
improvement. EP 0 425 143 discloses the stabilization of isothiazolones-
containing compositions using copper, zinc, manganese, ferrous or ferric
salts of carboxylic acids of at least 6 carbon atoms, EDTA, 8-
hydroxyquinolinate, gluconate, o-phenanthroline, quinolinate, N,N-bis(2-
hydroxy-5-sulphobenzyl) glycine, a lignosulfonate polymer, or a
polyacrylate.

For example, in the specification of Japanese Patent Application

Publication Showa 54(1979)-23968, complexes of isothiazolone compounds

LY
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s,26 FEB 2003 with netal salts such as calciumchloride and zinc chloride
ar &' proposed as a conpl ex which have the activity for killing 26(REB 2003
are useful for controlling various types of organisns, particularly

m croor gani sns, and not easily deconposed in the presence of ordinary

addi tives or contam nating substances or in severe conditions and show
excel l ent heat stability. In the specification of the United States Patent

No. 3870795, it is reported that isothiazolqne c ouynds can be stabilized
by suppr ¥Rt B calorum dhlordt Brd e hinnde afe TerRsedRS cal ci um
nitrate a ' [ t.@ Of .E le Qiyg:geh S i iefrite and
cal o um i CoPPERE SRR thePhod B ol S Brpuitadt SE MR

speci 1 caldinenily JANB0EFpERbe Atediikls Bhrfluladiy nfibfior ot

61(1986) - 56174 and Showa (1986§%a§{f25?6,%%s?g%h Y, BB Bonl0 ttha

i sot hi azoh@neegsilpodsssmpofBariad the apelisehed of BRliahryahlditseh & copper
chl oride, sodiumchloride, magnesi um chl ori de and copper nitrate to

sol ut i onscaftansiatbingzalksienasnpoimsisreselebnditions and show excellent heat

5-chl oro- 2- et hyl - 4i sot hi azol i ne-3-one in propylene glycol, 1,5-pentanediol
or benzyl stabdatyol Inathe specfomsivn dfbeviEnjtettfitatdroReteangdNo.s38HQTISolitut i ons
had drawbacks in that stability of the isothiazolone conpounds narkedly

det er i or atsaieppked thad iserazolane cewprotndasanrhe stabiliged by puppesginen wat er
or or ganig sol vent.s. Pat ent plication

| . ifi I, fJ
Lai d- Opendfgompesidan 15"?fég%g{gg@éfgﬁhﬁg‘?gﬁ)éugﬁ%gg‘? ¢lva iirate &4t azol one
ds_f d iti ' d t ai ni I h
- oyst 1 nemAPEBIHTR TAEIANE Oh PR BUFLAZ GRR o SBBEh BLETe e SBLEHE Hovever)
this met hﬂﬂ;rggiogoﬂftmséﬁié Bné"&ﬁ@[’){aﬂﬁ has a small solubility in
wat er and hydrophriic organic soO VehfSHRRA™M " is difficult to mix L-cysti ne

with 2 26 FEBtik@OPedifiCAtioF ot %r&%ﬁﬂ’(ﬁt@ﬂ?@ﬁﬂ%éﬁfuﬂiﬁd%ﬁ%@ cr obi al

conmpound whi ch suppresses deconpositio I sothi azol one ¢ nds and
shows excehbéwatleI(1986)-56174a8d 9RW68(1986)-21 9576 api1RRE ohNgs of ten
irritate skin and agents containing isothiazol one conpounds nust be handl ed
wi t h suf fisetlelakolbakecohpotihds spepated dly @ddifion agfaneseal Raltsnsudppds cati on
Lai dOpen No. Heisei 5(1993)-246807, conpositions containing polycation
conpoundscappen cdorideysgdiime chlodides anagzesiionehlooidecamd] sopper ditsateosed.
However, it is known that these conpositions do not show the effect of
suppr essi ¥y sebetdeposoft isnthigzolane icompeuamds| sneh caspohldzo-2DmethydSURE OF THE
| NVENTI ON An object of the present invention is tq provide an_anti m crobi al
conposi t i BAtHAZEHNLGPRe Yo drapy §6talm§oﬂo‘me%@ﬁémcﬂr Langy @dechol,
deconposition of the isothiazol one conmpound and reduces irritation of skin
caused by?ThRrIPE88%i azol one conpound. As the result of extensive studies to
achi eve the ab |.e [ S ci.fhc ' r-boxyljc acids
and derivati veg\()?v ﬁg}r&é’o?ﬂee%?)g%{\?a e&@’%ﬁ‘r‘é%@%&% 1&%@|‘F§F§P§%§§o‘f‘hﬁ¥ol one
conpounds : i hid o) I n A J 'saé,eﬂl
corrpounds%@ﬂé{}ﬁggﬁs%@n?s qtrﬁ£/dezhﬁdgn&hrg§o§%%§n corrpﬁgft ggtégﬁd}t&ﬁ% ase?lgﬁ}tehi S
know edgeagehits #iESERitidiY &Y Fither AIhAES with) wats S 6rddhiakoffidtgl crobi al
conposition conprising an isothiazol one conmpound represented by general
fornul a [T thé spedificatiohwfdapanksd Pater Applicatian IaxiiOgeradidd Hapsesent ed
by general forrmula [3] or a derivative of the am nocarboxylic acid:
5(1998)-124917, a method for protecting isothiazolone compounds from

decomposition using compounds containing sulfur such as L-cystine in
combination with isothiazolone compounds is proposed. However, this
method has a drawback in that L-cystine has a small solubility in water

and hydrophilic organic solvents and it is difficult to mix L-cystine with



3, t) 26 FEB 2003 X O~ NR~ S [1] XO(MZn) ~ NR~ S a [2] wherein Rl
represents hydrogen atom an al kyl group, an al kenyl group, an28/F&B\y2003
group or an aral kyl group, X and Y each represents hydrogen atom or a

hal ogen atom or form a benzene ring in conbination with carbon atons at 4-
and 5-positions of the isothiazol one conpound, Mrepresents a cation of an
al kali nmetal, an alkaline earth netal, a heavy netal or an amne, Z

W a conpRaRETAAPARG B CPRORR ot Py EHTNR SR e bound, 4
: i _ PETEs
" epr osent Supsos Bnbd FHET S MetnAlal e AhplFll L6 shitvalHBRRREY, | 1

\N- (R 3) bsiGnHHINNRS bBh Bediredier RbthiBZolo@R" ndY OftedERriRARIRin an al kyl
group having 1°to 5 carbon atons unsubstituted or substituted wth carboxyl

group, RBaﬁ@pé%&ﬁat&rﬁaidiﬂgafsoaﬁabman@h@ﬁnpénk:ydsermu@r Buph&wedledgwith 0 5
carbon atons, R4 represents hydrogen atomor an al kyl group having 1 to 5

car bon at sufficisrstudzse t nh ¢éHe epedfibatiph wifelhpainebe Patdoxibphcatipn Ieddbanoy|
group, hydroxyl group, phenyl group, hydroxyphenyl group, ureido group, 4
26 FEB 200pemet¥y:| tHaiseigbélPoBr246807%, deorapgsitigns upontriningd pdydasion a

het erocyclic group unsubstituted or _substituted with h droxgl ?roup or 0xo
group in eURBPARLS SHChAS Polzlypmenand asathipzofgne-campeundpare disglasedpi | i ze

t he isot hjazpl one. and, (2 nt,i m crobi al. .comppsi tjon acgor dj tp (1),
wher e; n + HOWRYBE i 1 K0 PhatatheRacomBadajipes a ot RrRCE B0 oBener i
formula | I . I | t. . \ [.C i.d represented by
gener al. f%%%lisegg][n%ie%g or?ri)ttl)%af ﬂgev%@gﬁggg{oggﬁtﬂrpeo U‘?fr%lls\'/vhi ch the

am nocar boxylic acids represented by general fornula [3] of one or nore
types are bonded to each other through a peptide bond or a netal salt of

t he conpound a conpoundDIRULOSTRE OFETHE INVENTEON he am nocar boxylic
acid represented by general formula [3] is bonded to a different

ani nocar boxyl i Anaebjéct bf thghprespaptindentiomds o provideélans ahtinticrdbiel conpound
an N-acetyl conpound of the am nocarboxylic acid represented by general
f or mul a [ @mpositiometvahichalkompirisehe anomgushiaotonearcomypamdpf suppresses
am nocar boxylic acid represented by general formula [3]. .
decomposition of the isothiazolone compound and reduces irritation of skin
caused by the isothiazolone compound.
As the result of extensive studies to achieve the above object, it was
found that specific aminocarboxylic acids and derivatives thereof exhibit
the effect of stabilizing isothiazolone compounds and reducing irritation of
skin caused by isothiazolone compounds. The present invention has been
completed on the basis this knowledge.
The present invention provides:
(1) The use in an antimicrobial composition comprising an isothiazolone
compound represented by general formula [1] or general formula [2] of an

aminocarboxylic acid represented by general formula [3] or a derivative of

the aminocarboxylic acid:



Preferabl e enbodi mrents of the present invention include: (3) An

antim crobial conposition described in (2), which conprises 0. 26 FEBR2003y
wei ght of the isothiazol one conpound represented by general formula [1] or
general formula [2]; and (4) An antim crobial conposition described in any
of (2) and (3), which conprises the am nocarboxylic acid or the derivative
t hereof represented by general formula [3] in an anpbunt by nol 0.1 to 50
ti mes the anmount by of i sot hi azol one conpound represented by
general formula [1] orffgengral fornula [2]. 5 26 FEB 2003 THE MOST
PREFERRED ENMBCODI MENT CARRY QUT THE | NVENTI ON The anti mi crobi al
conposition of the nt- N+Rention conprises an isothiazol one conpound
represented by general f8rmula [1] or general fornula mi] and a derivative
of the am nocarboxylic acid represented by general fornmula [3]. X O~ NR ~
S[1] X O (Mn) ~ R~ Sa/[2] In general fornmula [1] and general formula
[2], Rl represents |h m |[an al kyl group, an al kenyl group) an

al kynyl group or an ar roup, Y each represents hydrogen atom or
a hal ogen atom or florma benzeng iﬁ@ig conbi nation with carbon atons at
4- and 5positions df vt i sottiRazgl one conpound) M represents a cation of
an al kali netal, a al kal Pne eart apetal, a heavy netd2lor an amine, Z
represents an anion formng, in conbination with the cation represented by
M a conpeherkinaR! mgpresents hydragensatonni an tajkylogiompmaa alkemlydxgroeppound, a
represents 1 or 2 and n represents an integer_required for the anion

r epr esentanl abky eyl groynt orsayy axallslareupoX and Yaach nepresenthydeodep M

atom or a halogen atom or form a benzene ring in combination with carbon
atoms at 4- and 5-positions of the isothiazolone compound, M represents a
cation of an alkali metal, an alkaline earth metal, a heavy metal or an
amine, Z represents an anion forming, in combination with the cation
represented by M, a compound having a sufficient solubility to form a
complex compound, a represents 1 or 2 and n represents an integer

required for the anion represented by Z to satisfy a valence of the cation

represented by M;
H . i
N-R *),—-C-COOH
R/ !
rR* [3]

wherein R2 represents hydrogen atom or an alkyl group having 1 to 5
carbon atoms unsubstituted or substituted with carboxyl group, R3
represents a linear or branched alkylene group having 1 to 5 carbon atoms,
R4 represents hydrogen atom or an alkyl group having 1 to 5 carbon atoms
unsubstituted or substituted with carboxyl group, carbamoyl group,

hydroxyl group, phenyl group, hydroxyphenyl group, ureido group,



6, 26 FEB 2003 H- R2/ N-(R 3)b~-COOH R4 (3) In general fornula (3], R2
represents hydrogen atomor an al kyl group having 1 to 5 car bo264tERR2003
unsubstituted or substituted with carboxyl group, R3 represents a |linear or
branched al kyl ene group having 1 to 5 carbon atons, R4 represents hydrogen
atomor an al kyl group having 1 to 5 carbon atons unsubstituted or
substituted with carboxyl group (COON), carbanoyl group (-CONH2), hydroxyl

group (- nyl o yghe (2 I—% .urei do
grgu&l(]:Sﬁ%&ﬁ%&y%%t?héégggg%ﬁ}y?%%gg% Rorzﬂ%i iI?n{ azg! ?ﬁgé%ﬁ_ fl;}l hNdHN R|2
an 0 - o TVIeE e ydr oxy
group or xaﬂ)gr g&gﬁﬁﬁoﬁgﬁgu ohwv%\néétllh (%‘ﬁ%z{% n ?epr egré)\#Ps 0 or 1.
Exanpl es efmbheatic@oiwithzN-0R®,cCGmaadnl reyresadst @dobyl ¢ensabiliZeothel a [ 1]

i nclude 2-nethyl -4-isothiazoline-3-one, 2-ethyl-4-isothiazoline3-one,

2- oct yl - 4isosioiazp i) and- 3- one, 5-chl or o- 2- net hyl - 4-i sot hi azol i ne- 3one,

5-chl oro-2-octyl -4-isothiazoline-3-one,

4, 5- di chl ®)o-An metthnicrdbisd chinpositiore adeapding to (1), wherein the derivative

4, 5-di chl oro-2-octyl -4-isot hi azol i ne-3-one and 1, 2benzoi sat hi azol i pe- 3- one.
Exanpl es of thhamingeanbazplioaeid ranrsserteddhy senenad donpulpe Falrigia matalil a [ 2]

i ncl ude conpl ex conpounds .of the i.5othiazolo conpou repy esgnt ed by
Goner al | RIAACRS FOIORATHASUS: B CHARIP QMo HEER, AR Al 15k chper

chl oride, copper ,niktrate and, cal cium chl oride. 7 26 FEB 2003 Exanpl es of
the am no‘é‘%{?ﬁg%ﬁli e ?eﬁplé%«lf\'ﬁ{eedlrbnglé orthie f%?%chgﬁoﬁyq}cncqcﬁ

gl yci ne, . S . . . i . .

t hr eoni ne?érgﬂsagglr@gg;scy g‘l’é‘?%ﬂg?ﬁ?%{ girél [(??ggibggﬁggxgoarre a%?%ggf‘%gpg?g%?%?g%}ar cosi ne,

ci trul i ngghdFathb@gh RfpepRidbaDUE ¥thetadGalh of(the kit lal Condgdiehd
y-am nobutyric acid, s-am nocaproic acid, phenylal anine, tyrosine,

hi sti di nehapimy ianetrubttiped inxwibiel ivhe, amipyéarbbkylon excid qepbeserted Iaei d and
i m nodi acetic acid. As the conpound having a structure in which the
am nocar bgawyésat formula [3] is bonded to a different aminocarboxylic acid through a
peptide bond or a metal salt of the compound; an N-acetyl compound of the
aminocarboxylic acid represented by general formula [3] or a metal salt of
the compound; or an amide of the aminocarboxylic acid represented by
general formula [3].
Preferable embodiments of the present invention include:
(3) An antimicrobial composition described in (2), which comprises 0.1 to
10% by weight of the isothiazolone compound represented by general
formula [1] or general formula [2]; and
(4) An antimicrobial composition described in any of (2) and (3), which
comprises the aminocarboxylic acid or the derivative thereof represented
by general formula [3] in an amount by mol 0.1 to 50 times the amount by

mol of the isothiazolone compound represented by general formula [1] or

general formula [2].



acid represented by general formula [3] is bonded through a peptide bond)
conmpounds having a structure in which the am nocarboxylic aci d26rEpB<&083t ed
by general fornmula [3] of one or nore types are bonded to each ot her

t hrough a peptide bond are preferable. Exanples of such conpounds include
gl ycyl gl ycine, glycylglycylglycine, glycylglycylglycylglycine,

gl ycyl al ani ne, glycyl asparagi ne, glycylleucine, glycylisoleucine,

31 Yoyl i contit NIPSTRYEXRRRET By BOYNERTCTD R RAf gk
al anyl aspar agi ne, al anyl gl utam n b@&ycine, al anyl phenyl al ani ne,
al anyl tyrosine, [i-alanyl histidine, polyasparagic acid and pol yglutam c

aci d. Exanpl esppf 2L Rratsial Eémfgé‘i%&i’l# tga ptrs'@exﬁrrhloeﬁﬁaﬁ% PrfselG

represented by general formula [3] i1nclude "N-acetyl glycine) Nacetyl al ani ne,
N-acet yl - fsoelsinaélade Ccoripsund-apesssntdd By ek Faladireh @ad [ﬂaaﬁggdnteyapsi ne.
Exanpl es of the am de of the am nocarboxylic acid represented by general
formul a [Rfmiulal [2Heng ycderdeativie of Ekarphamcafbdxybicnadidl repabsentéd thye
conpound represented by general 26 FEB 2003 formula [3] and the
derivativg@mnhbﬁumﬁﬂﬂdélude lithiumsalts, sodiumsalts, potassiumsalts,
calcium salts and magnesi um salts. The am nocarboxylic acids represented by
general formula [3] occasionally include DL-conmpounds, L-conpounds and
D- conpounds. Any of ds, L-conpounds and D conpounds can be used
n. |
ry us

in the present inventi t he present invention, glycine and sodi um
glutamate are prefera d gs the ami nocarboxylic acid represented by
general formula [3] t pNdrivative thereof. dycine_and sodi um

gl utamat e have advantage$ in that the antinicrobial coHﬂosition can be
prepared rapidly since these conpounds have great rates of dissolution,
that the anmounts by_wei ght of thege conpounds are smaller when these
conmpounds are used [ X beq amount by nol relative to an amount by
nol of the isothiazol on ound |represented by general formula [1] or
general formula [2]]| sinffe these nﬁﬁﬁh@s have snal | er nol ecul ar wei ghts
and that these conpo areNrBadi|ll y avail abl e since these conpounds are

i ndustrially produc in 1Sarge scdkes. In the conpositfjgn of the present
invention, the concentration of the isothiazol one conpound represented by
general formuln [genepsl dernankd [(brand agen2kal Somnulpdel,i RN aspreskhts ted. |t
is preferable that the concentration is 0.1 to 10% by wei ght and nore

pr ef er abl hydragenmtem, mn abiydgrouphen alkenylogrompt mat aldynyl grémp osainhi azol one
conmpound represented _by general formula [1] or general fornula [2] is |ess
t han 0. 19gralkykeern, X padvheank repraspatshydrdgencfion or enhalogen atoms a

commerci al product increases.and there is the pqssibility that the product
is econorﬁ’"cg‘P‘]n;/ jStb§38‘?/%?1tré&%6ﬁs°°mpl?%‘ﬁ§p\’ﬂ Pfiug’r?naﬁﬁo@ﬁ (ﬂftaﬁ'e?‘nah@n the 9

26 FEB 2003 .concept,sation. of. t he isothi | one coppound. repr esent ed by
gener al fB‘?ﬁJrﬁPBS ngh%}so W@P]éﬁnef%ﬁﬁﬂ%‘?g\? r‘é&’é"@@ﬁ?ﬁ@?’ﬂ? %Ibﬁtkaﬁt here is
the possi i lli t . 0] f _t g0 ial.co ifLon.is

adver sel ygé#' %lté}é{l e‘i(]%]flﬁ'El t% Eiémpltrnég@h? @%\Y@%I&@]%E% %eaq%br?]ecgﬂ;fefpgfg%%rﬁs&n t he

am nocar byl Gordfilrt, ' APIBIAMhEHORY Wi R chBPHVkEpdedbnfa e Mo vative
thereof is not particularly limted. It 1s preferable t%at t he

anm nocar besiipbend@Hadigg o Baffitesnty sslubitynes Es¥m 15 comPles Rodpoanduat by nol
0.1 to 50 tines and nore preferably 1 to 10 times the amount by nol of the
i sot hi azotepres@awpdund 2r epd es exdpedsdnts oo eihségdrorequiged br heganimal
formula [2]. When the anpunt of the am nocarboxylic acid represented by
gener al foaprasented]bydd to katidfyra valenee of blee eafion sepesentdthhy tMie anmount by
nol 0.1 times the anmount by nol of the isothiazol one conpound, there is the
possibility that stability of the antim crobial conposition is insufficient
and deconposition of the isothiazol one conpound tends to take place and
that irritation of skin is enhanced. It is generally sufficient that the
anount by nol of the am nocarboxylic acid represented by general formula
[3] or the derivative thereof is 50 tinmes the anmount by nol of the

i sot hi azol one conpound or less. Stability of the antim crobial conposition
or the effect of reducing irritation of skin caused by the isothiazol one
conpound is not inproved any nore even when the am nocarboxylic acid
represented by general formula [3] or6the derivative thereof is used in an
anount by nol exceeding 50 tinmes the anount by nol of the isothiazol one
conpound. Wen the derivative of the am nocarboxylic acid represented by
general formula [3] is a polyamno acid, it is preferable that the
concentration of the derivative in the antimcrobial conpositionis 0.1 to
20% by wei ght .




10 26 FEB 2003 The sol vent used in the conposition of the present
invention is not particularly limted as long as the isothi azoRérREB @008und
represented by general fornmula [1] or general forrmula [2] and the

am nocar boxylic acid represented by general fornmula [3] or the derivative

t hereof are dissolved in the solvent. Because the conposition is often used
in an aqueous system water or_a hydrophilic organic solvent is preferable
as the solvent. Examples of th% hydr ophi |l i ¢ organi ¢ sol vent include am des
such as dinethylfornawq@qR Sofuch as ethylene glycol, propylene

gl ycol, diethylene gkycol and d{i propyl ene glycol glycol esters such as

net hyl cel | osol ve, phenyl cel | osgiftve, diethylene glycol ggnonethyl ether and
di propyl ene gl ycol nononet hyl ether alcohols having 8 or |ess carbon atons
and esters suchn generilnidrnaglat (8] e R2eidpresatst by drogdnneion® xorbath ydlkgr et at e,

2- et hoxyet hyl acetate, 2-ethoxypropyl acetate and propyl ene carbonate. It

i s prefergiiue thaingH db Shearhoni atanebunsulssbitpded tarosubstituted pwattent
invention is 7 or less. It is nore preferable that pH of the conposition is
2 to 5 tocanhorpl eramaiRd renresentsiw linger lor raneked sbugens groumdaving

antim crobi al copposition_of the present invention may further conprise
corr osi onlitARi9srben atomsaR r?PﬂFﬁSBP%]FSé&OgﬁF iatomr g alkyl @xeup baNmie ¢ han t he
i sot hi azol gne. conpounds, def oani.n ents) surfactapts and al gici ges where
necessar vl B AATRS aroa et oharbrtiteR Rt e Biry e e
benzot ri apg)GH), "&by RN £2b6h LZODNHLP hyldbeylagbip (LOMS PhendE kfoursi | cic
acid, nitrous acid, 2-phosphonobutané-1,2,4-tricarboxyliC acid,

hydr oxyet byt iHgnagidebepsheny]cgreipd (—QsH A0HD) Apheiphgfdup 4CNEICONHS,),

tri pol yphosphoric acid, orthophosphoric acid, salts of these conpounds,

zi nc chl omethylthingrap 6:SCHhori4 tmid azalylegronpihc sul fate, zinc

| i gni nsul fonate and hydrjazi ne. 11 26 FEB 2003 Exanpl es of the scale

i nhi bitor include poly lic acid, copolyners of acrylic acid and

2- hydr oxyet hyl net hacgyl atN, copol yners of acrylic acid, 2-hydroxyethyl

nmet hacryl ate and nmethyl aclylate, copolyners of acrylic acid and allyl
glycidyl ether or aHMerTvative thereof, copolyners of acrylic acid and

2- hydr oxy-_3- al y- 1- pr.opanesul foni c acid, copolyners_ of acryli¢ acid and
i sopr enes ffbw%l éﬂ“%?ra{l & QEPRARKELC GrouR UnsUbsHERtPda AT SybsYibStad Bt aci d,
copol yner ryli [ n | yl.s 1.G: ACI Gt P e '

copol yner ng%Oﬁl é#dlug’ g)%i gxorgrn% pe%c%’%ﬁ{}{ (rilugig vg1r’t]:8 &%ﬁ%@lin@f& Snopol ymers
of malefig acid pq)ﬁghefic anhydri de and styrenesul fonic acid, copolyners
of mal ef i LCRHEPE Sy efi ¢ anhydride and acrylic acid, copolyners of

mal efic acid o L oty 94d < 1 40525 yior ul fonic
aci d, copolyne?ggghﬂ%%ﬁgflc g%#gﬁg?ﬂﬂgfg i?xgﬁﬁ;§§¥§§g§%§ Bgn eno?g aci d,
copol yner sorafuld®1induds iFmeithyPd-eidthianiindr3-6fe, a2t layIF A -t BERIIheS UDSt ance
such as 5-allyl benzosuberenol substituted with allyl group, polyacrylam de,
pol yi t acoBtaheaci2batpli4ds8dthiagdliridi8daes o Bohilnr@ds2-niethybdeisotiiatdiéne-3-

antim crobial agent other than the isothiazol one conpounds include

hal ogenat ede,al i pfrahloro1#-octyl-ddspthiazidirmuidtonas  4,5-dichloro-2-methyl-4-
2brono-2-nitro-1, 3- propanedi ol and 2, 2-di brono-2-ni troet hanoh esters of
these conjsethiegolingidoommi t £i5r dighlpypghectylid-isethigzaline-Bionehi as¢anbRes such
as nethylenebLsthLoc¥anate~ 1, 4-bi sbronpa etoxy:Z-ButePe~
hexabr onobemnzriseiiazgling d-ones opHytamplest of | she oigothiagelongc reompound

Senecho bk 0 ST ALSTA ) el SSMORT PRIl lrlaes )
4t et hi t hydr ot hi -1, 1-dioxihde~ triipdgall vl h

or oron tr BELYRARELL GRS SRR eretedC S et RiYpad1F W

ht hal al d A : de~ dichl 12 26
L T

acet at e aggqaathiLel apspgal doxi me~ and 5, 5-di met hyl hi dant oi n.




Exanpl es of the defoam ng agent include silicone and non-silicone defoam ng
agents. Exanples of the surfactant include anionic, cationic, 26FEBI2003nd
anphoteric surfactants. Exanples of the algicide include triazine conpounds
such as ametryne. The enbodi ments of the conposition of the present

i nvention include antimcrobial conpositions containing 0.1 to 10% by

wei ght of the isothiazol one conpound represented by general fornula [1] or

| f I 2 0.1, to 20%.b i ght of .th i | id
Soner el ol oL tat” d o S e ol et BLIRES) BOOLLC SFLS,
i ght of I i,nhi bi t , t % by i ght | e i.nhi.bit , O

O O GRRTS T e R A nS ABhe o B5RL SRR o
def i t 9 i qht rfac . 9 A i ght of
0T 02 AR flol , UMM Bl SRR, B o7 ©

sol vent. JhRodRk! AtAllANeAInctRMREES [d-hiAbbif}RiPAGACH larh Bt a@N be used
in a concentration suitably selected in accordance with the subject and the

obj ect ofy-hhifinabplyréat nejd, RPAmeMEHPreic WidH, t pheagialanind, ontyrssinged for
prevention of slinme in a paper and pul p manufacturing systemor in a

cool i ng wvhiserdisg,speshine,t 4ihydpoxfpolinee 2 pytrolilenedncabbrelic aridfartde

i sot hi azol one conpound is 0.1 to 25 g/nB. Wen the conposition is used for
prevent i omigfodpageticfacddi on of an enul sion of a synthetic resin, a starch
paste, a starch slurry, a coating material or an oil for metal working, it
i s preferabl e DRdNeINEIRYHERAVIE B FLHYCIIER 11 JBRicNEhs ARANeGATBBXYC is 1 to

5,000 g/nB8...Th tim bi al i trl f t inv [ t ai
Che 13- SHARERrSIGBT S Hnazel BRETAIBbtHEe e HHESER hBEEHBORIPH: aci d or
the derivat] . l ent st abiliit ' d f

ong 1 meo i EdE FRing: 6 Bu SR AL whIY e SRR PR or
I {i > . . . h
S0t hi azo Bac-rieuy G Rk BIL MERERe (FhbERke DERAEL ST 1 Ne
irritati oghek %Ki-dhg}ﬁ%egepﬁdbh%oh&ma'ﬂé agpdfePsh1e 0P WidehpleSAYPLESRH N the
exanpl es and the conparative exanples, irritation of skin by an

anti m cr olirapownde osinchale wWady@lglydhiesd plycplptpdydglyemea t BlyichRely@ilt owi ng
met hod. The screening test of a prepared antim crobial conposition with

respect tglychkelyainet at i @lygflakinine, was gtynylarptaerdgis, ng t glyegllehcine, r abbi t s

(New Zeal and white strain) for each conposition. A portion of a normal skin

of a rabbglycylsoleseinef orglypephenylalawingnt i glyeylpspline c orghyyilsarsosinet hout

dilution in an anount of 0.5 mM was added to a_patch, of %auze and applied
a

to the poBlcplserive, ghysylthaeoning; glycylyaling: glycylgiufapinealendalanineon for 4
hours, the, patch was. renoyved alglg t he poitiqn was vvag{l};ag lrritation of the
skin was POV HSRArBENS, \Rlpnylglgtamine s alanylglyeine  glamerhepyialainged i n
accordanceg wi th the criyterig described,bel ow. .The nunbers w t:h. respect to
the eryt HERETAREORRer R TRERnG  polvpipaEeaic, aeik i olveitamited (o
obtain a pupnmary index for skin irritation (Pll) which was in the range of
0 to 8. Erythema and Eschar formation 0: no erythema 1: very slight

erythema (barefyaRile€Ri| tHeeN-adéetyl compound of the aminocarboxylic acid
represented by general formula [3] include N-acetylglycine, N-
acetylalanine, N-acetyl-L-asparagic acid, N-acetyl-L-glutamic acid and N-
acetyltyrosine.
Examples of the amide of the aminocarboxylic acid represented by
general formula [3] include glycineamide.

Examples of the metal salt of the compound represented by general



26 FEB. 2003 2: wel |l -defined erythema 3: noderate to severe erythema 4~
severe erythema (beet redness) to slight eschar formation (inj (26 EEBi2003
dept h) Edenma formation 0: no edena 1: very slight edema (barely
perceptible) 2: slight edema (edges of area well-defined by definite
raising) 3: noderate edenma (raised approximately 1 mm 4: severe edenma
(raised nore than 1 mm and extendi ng beyond the area of exposure) Exanple 1

An- 1et E%/Ide egg“%al‘%,ll,aﬁa %ﬁgygége@h Eg?o 1?1léfuadCtlliltrh€i91mb¥alltsg_s"ocl§1AuV£ sa tsEI KAGAKU
5chl or o- 2- I-4| othi azolin 1% wei ght of

2- et hyl - RSE ?;ngscﬁf cE"%%olsr‘)i‘eS %%I}lgg}ﬁﬁi%g pa?ts by weight, 0.62
parts by wei ghippf a%ﬂ*utl e gﬁagﬁcﬁé p@ﬂfe%e g%%gf‘alv‘@&ﬁﬁumer[@ Jm xed to

form a honbgeneous s an antim cr osition was prepared.

The prepapgchstsHdlly Ciebhdd DDFIRRSHURIR, CE‘EO%}E&%(IH Yl €D ddnggbwddRunt by
nol twi ce the total anpbunt by nol of 5-chloro-2-nethyl-4isothiazoline-3-one

and 2- et Ayly- & DEadompanids) d-SomapeundsldntliDieapounds candesusdd anthei cr obi al
conpositions were prepared using, in place of glycine) alanine, (3-alanine,
DL- seri nepr@enthneenfioe, DL- asparagi ne, L-glutam ne, sarcosine)

DL- (3-am nobut¥r| c acid, Y 15 26 FEB 2003 am nobutyr| c. acid,

DL- net hi oni ne, Innthe dpmﬁéﬂtclfa‘tﬁlﬁmfgl ?bsﬂlllw yanf e sodiugre y glitempate | ¢ee ne,

o BEAALA 5 s ggg;@;%m“ s P

N-

phiﬁiflél ?hqh%ll%ftégl and tingn?“ G ER08 I RUR  Cve . Sndiihh relyPiel %e%j”ﬁy

(ZonEN - ftvatea s 38 SHEE) t&%ﬁt&@%&%ﬁ&ﬁ%ﬁy il e diptpBred > V11 o

by wei ght .gf d?%mlﬂéé)tﬁeéée%ﬁﬁbo&nﬂ§%%aét‘@a'trl%'tés %@edlégb@u%c{ﬁbm\ﬁ gt of
ARGt y weight a

2- et hyl - i azoline-3-one I n an anount of 5 parts nd t he

am nocar baxdhirts ¥ Weighit'0f $RéHeCb iy IRTEH R sﬁ@]lé‘iu{vv%eﬁa:})eé’é céxhﬁoﬁiﬁﬂé vative

thereof in an anmpbunt by nol twi ce the total anount by nol
5- chl or o- gpeubyd i aiprebdribedamoand bynaokredativees bWaxﬂomsﬂ)bj‘ltIﬁi@[‘tH@ 3-one

and water in an amount such that the total amount of the conposition was
100. 0 par issthiazebimhcompoandi xepresentedr hy agdreralydorauba {d] wiri general
formula [2] since these compounds have smaller molecular weights and
that these compounds are readily available since these compounds are
industrially produced in large scales.

In the composition of the present invention, the concentration of the
isothiazolone compound represented by general formula [1] or general
formula [2] is not particularly limited. It is preferable that the
concentration is 0.1 to 10% by weight and more preferably 0.5 to 8% by
weight.  When the concentration of the isothiazolone compound
represented by general formula [1] or general formula [2] is less than 0.1%
by weight, the volume of the antimicrobial composition as a commercial

product increases and there is the possibility that the product is

economically disadvantageous in transportation and storage. When the



The obtained 26 types of antim crobial conpositions were |eft standing at
the roomtenperature for one nonth. The conpositions renai ned 26 FEB 2003
transparent liquids and no precipitates were found. Conparative Exanple 1
An et hyl ene glycol solution (ZONEN-F~ manufactured by | CH KAWA GOSElI KAGAKU
Co., Ltd.) containing 11% by wei ght of

5chl or o- 2- net hyl - 4-i sot hi azol i ne- 3 one and 1% by wei ght of

parts by FRMGHEGFRetie hor e thineaIprito cPBRtad SRBHERBERL 15b) GI%A and an_
anti m or o %#u%ﬁﬁ%os.kkﬁ%%%rﬁ@€%f xars 16% REwaRH, ll?spgf’fas? éee?or
?gghrisYng%?g%?egqa ?Héglrtr%aratlve arrpﬁ%qy%#é @ggpflgﬁh b eb{heﬂ

26 FEB 20Qfediadl € 1 Am nocarboxylic acid or derivative thereof Appearance
after one nont hExanpl e 1No. 1glycinetransparent |iquid, no precipitatesNo.

2al ani net r ansp@ii ghe pregentl inventivre ahpi doacest¥atiod( & tHeaninbéaabsrglient

| iquid, no precipitatesNo. 4DL-serinetransparent |iquid, no precipitatesNo.
5DL-t hr eonciderermesgatednby | gemeral, formpacksl prt the diivative thereof is not

6DL- aspar agi netransparent |.iquid) no precipjtatesNo

7L- gl gt anPadipwaslyabieited. deﬂ%jprerfsrahleéggr the ewogr@ﬂvémbg gt @?m@ag ent

| t

br 661 b ¢ alEBRBGVBHeRHING mﬁe&ncza%”ﬂm”l?rgﬂé% el o) %%ﬁﬁge@b%é“t 7 esto.
11DL- net hj t

ct RN e B 0 L

I d
19 9) DGoREEARLL BoBhral SBHNGN SHY O My TEEATRP T AU no
precipit ahﬁ%ﬁxt &ﬁﬁh‘ey&ﬁiﬁdea%é%ﬂf@ 84 rr@ﬁfé%@h?é& by igdnkshal i!%?mRﬂ&‘[Bbe at esNo.

17L-al anyl - L- gl utam netransparéent liquid, no precipitatesNo
18~i - al anyhe Hefivativeitherdons Rk ¢Rhn|the dintburithypfrst 0PI tlﬁiés_sﬂﬂé amount
19pyrrol i donecar boxylic acidtransparent |iquid, no precipitatesNo.

20N- acet ybglyol ofethedsstidazsloné compdhindothereds phé poesibidity that stability
21N-acetyl -L-tyrosinetransparent liquid, no precipitatesNo. 22sodi um

L- aspar agef ¢he angpataabialicquinbsithen ps ensq;ffmmﬁsamf de8smypsition of the

L- gl ut amat et rans arent liquid, no precipitatesNo. 24citrulli net ranspar ent
li qui d, ntposhisgo n%@@gn@undzstmw snke phece anépt&aénrrltatmn af skin is

pr eci pi tate hycl neami dﬁt ran aren

pr eci pi taﬁéieﬁ Ve ESenesaly 19 Bb\?togﬁﬁgénﬁ?(ﬂj’@& by tmok of the

aminocarboxylic acid represented by general formula [3] or the derivative
thereof is 50 times the amount by mol of the isothiazolone compound or
less. Stability of the antimicrobial composition or the effect of reducing
irritation of skin caused by the isothiazolone compound is not improved
any more even when the aminocarboxylic acid represented by general
formula [3] or the derivative thereof is used in an amount by mol exceeding
50 times the amount by mol of the isothiazolone compound. When the
derivative of the aminocarboxylic acid represented by general formula [3]
is a polyamino acid, it is preferable that the concentration of the derivative

in the antimicrobial composition is 0.1 to 20% by weight.

10



26 FEB 2003 As shown by the results in Table 1, precipitates were forned in
the antim crobial conposition of Conparative Exanple 1 which c@& PEBS2003
5chl or o- 2- net hyl - 4-i sot hi azol i ne- 3-one and 2-net hyl - 4-i sot hi azol i ne- 3-one
but did not contain the am nocarboxylic acid represented by general formula
[3] or the derivative thereof after the conposition was |left standing at
the roomtenperature for one nonth. In contrast, the antim crobi al
conpositions of Exanmple 1 i ch contained the, am nocarboxyljc acid
represent ed bylgesehemtiuse Patqmor%l’ostlﬂén g RTesent HBEESIONSoRRld no

h [ f h It | ef di h
" om ¢ enpR BT dPARE SoltoH SRR RRBRr R e CoMACIR SPARTEY or a | ong
room ten FeeaTexed aB o
Exanpl o oy fedlls V8 60 et BB 7L BT VA SRIRARbhePe gBEPPToC 1
const ant fe%’i‘@?c{]xﬁeﬂrt?y g%t : g;o If'i‘Ia @Qrft‘?fe A& PN S thdrldbh ard B?scf%%&”_t of

5-chl oro- 2-net 47 i ne- 3-one was neasured in accordance with the

hi gh per fior RRACRIVésII B8 BRIEARPYsiAh INDffedS ude® iWaanCahcedw ed. The
residual fraction of 5-chloro-2-nethyl-4-isothiazoline-3one in the

anti m cr ofyistéme ergies ot iadiydrophdicorganid yaivert isasref&@bld he the sbeas. of ot her
antim crobial conpositions are shown in Table 2. Conparative Exanple 2 The
ant i mi cr obkampdespdsthé dydyophiice drganiCosplaent i ineluEeammhicdes swach | af t
standing in a_constant_ tenperature_oven kept at 60C for 48 hours. 26

19
FEB 2003 dimsthyliesmesmidentelpeols .- suahoas- stheng | glycels uepylene @veplone was
measured i.n cordance with. t hi erformance, | iquid chro ogr aphy. No
e of WSERYIGRS. Heleelnydud. (RMRIISN | BOrOSToGREK certgtha SRR TS

Eﬁ?o?ra?o [a lTh' S howsyth tlﬁ-cil or =I -nlst h3|r114__ sgt hi az Iilne- -one was
conpl et o FeERSe Bodalteplves, dissheadagtisoh FRoRRAE VIO PG Lt on
ZONEN- F~ : d I [ . [l 11%
E)y wei ghta]g?ﬁﬁzlﬁ)ﬁ’ﬁ%%gl%?%%@% I a%’@m-s (G)&r%lgl %%ﬁdoﬁ%e%’%\%}d%? gof

2- et hyl - i -hi ' : t . j 2.0
parts by ‘iomels iif CdiE A LiviAgl AREL, ST AiePRR: BRI T 1 e

to form aghgangenaqhoxpsthyl | sptand arbtﬁak&ﬁﬂogypba@ta@miﬁﬂo? levRs _
prepared. The antim crobial conposition prepared above was |e standing in

a const andarbenpty.atltrie pesferatde phatp HoofG Hearntéhid idrobied cormpesitidhef thant ent  of
5-chl oro- 2-met hyl - 4-i sot hi azol i ne- 3-one was neasured in accordance with the
hi gh per fresant envegtipd shfoomtlesy. apltyis Mooneeakesfevdble that pH of the

5-chl or 02- net hyl - 4-i sot hi azol i ne-3-one_were found in_the chromatogram This
shows t hagomspesitionds 2 tegl tpimuravesttabdity|df the sathiazpionecempeurnd.y

decorposed.  The, results of Branpl e 2 and,Comparative Exanples 2 and 3 are

comprise corrosion inhibitors, scale inhibitors, antimicrobial agents other
than the isothiazolone compounds, defoaming agents, surfactants and
algicides where necessary.

Examples of the corrosion inhibitor include tolyl triazole,
benzotriazole, methylbenzotriazole, molybdic acid, tungstic acid, silicic
acid, nitrous acid, 2-phosphonobutane-1,2,4-tricarboxylic acid, hydroxy-
ethylidenediphosphonic acid, hexametaphosphoric acid, tripolyphosphoric

acid, orthophosphoric acid, salts of these compounds, zinc chloride, zinc

chloride hydrochloride, zinc sulfate, zinc ligninsulfonate and hydrazine.

11



20 26 FEB 2003 Tabl e 2 Am nocarboxylic acid or residual

5-chl or o- 2- net hyl deri vati ve thereof 4-isothiazoline-3-one ~o~ R6pBR0080.
1gl yci ne76No. 2al ani ne60No. 3~i - al ani ne58No. 4DL-seri ne71No.

5DL-t hreoni ne76No. 6DL- aspar agi ne67No. 7L-gl utam ne78No. 8sar coei ne60No.
9DL- ( 3- am nobutyric aci d73No. 10y-am nobutyric aci d61No.

11DL- et hi oni ne45No. 12i m nodi acetic aci d99No. 13gl ycyl gl yci ne100No.

14ql | gl | gl yci nel0 . 15gl.ycyl.al . | gl y¢i ne1QONo.

Leglvey! 0 Yoy gL ASIOnNe: 50 e Y B A IS oty mors

18p- al | - hi.sti di I i i . .

R T YN s

L- ' ; i 2e 0
L Y

in Tabl e ZeidSawdbllyD gBrcid@ilethes orsDdbLiabive thefedd Copdlsmees Rl elceyIic
deconposed in the antim crobial conposition of Conparative Exanple 2 which
cont ai neda@dcahd2-hydretsh3tallirlospilhpmpahesal{@iomeidrdpolymers of acrylic

2-met hyl - 4-i sot hi azol i ne-3-one but did not contain the am nocarboxylic acid
r epr esent acldmndyisaprenesidionid acifl3tonslymiees géa¢nvdiciaced ahdrvvylsafomic t he
conposition was |eft standing at 60C for _48 hours. |In cqntrast, the

ant i mi cr o#fidl cepehysrars o acuilicergidh padoallpisuHorimn agid rplymaleisi agidar boxyl i c

id db | . | 3 .ih i i h f sh d
o eSS B Bl Rl ol T RN el et T
hear st abth e At ol pRABRIAAr did Shrdibo MR A0, G PIERSoENCe 1o
not decornposed Liq 8 AR ddifydridd SHE a"cg;fﬁ’d &ﬁﬂ @(fépo%%@ré 5 fofeidHcidn crobi al

! ycyl'gl ycylgly

conposi tions contalning glycylglyclne, y Cl ne,

gl ycyl gl y&y!| Slay&iv! ahhGabRle HndCY2-akfi1dhAdb2emethyprépaidsulfotis!t Rdne, i.e.,
t he conpound having a structure in which the am nocarboxylic acids

r epr esent gshobdymeenesfalmileidniodd [ 8 maleicbantepdride eadhpentwioit hasidgh a
pepti de bond. The antim crobial conposition of Conparative Exanple 3

cont ai ni neppwlymepoofvhaleiciactl ar stalextankydvide and 2 fhaescent sulsstance

am nocar boxylic acid represented bﬁ general formula [3] but in which the
group repsedeas Bullylbeuzosyberernl subsatwed with adiyvl grew, wolyacsamidgs oup,
i.e., polylysine, showed inferior heat stability and

5-chl or o-@Wﬁ?ﬂm@qlééﬂﬁiS&i@IQfﬁéege mpﬂldgd%orrpl etely deconposed after the

CoTR, ) OB e s R, BB P S
compounds include halogenated aliphatic nitro compounds such as 2-
bromo-2-nitro-1,3-propanediol and 2,2-dibromo-2-nitroethanol; esters of
these compounds; dibromonitrilopropionamide; alkylene bisthiocyanates
such as  methylenebisthiocyanate; 1,4-bisbromoacetoxy-2-butene;
hexabromo-dimethylsulfone; isophthalonitrile compounds such as 5-
chloro-2,4,6-trifluoroisophthalonitrile and tetrachloroisophthalonitrile;
dimethyl  dithiocarbamate; 4,5-dichloro-1,2-dithiol-3-one; 3,3,4,4-
tetrachloroteterahydrothiophene-1,1-dioxide; triiodoallyl alcohol;
bromonitrostyrene; aldehyde compounds such as glutaraldehyde,

phthalaldehyde, isophthalaldehyde and terephthalaldehyde; dichloro-

12



26 FEB 2003 HAAS Conpany) containing 11% by wei ght of

5-chl oro- 2- net hyl - 4i sot hi azol i ne-3-one, 3% by wei ght of 26 FEB 2003
2-met hyl - 4-i sot hi azol i ne- 3- one, magnesi um chl ori de and nagnesiumnitrate
was used in place of the ethylene glycol solution (ZONEN F~ manufactured by
| CH KAWA GOSEI KAGAKU Co., Ltd.) containing 11% by wei ght of

5-chl or o- 2- net hyl - 4i sot hi azol i ne-3-one and 1% by wei ght of

2-nmet hyl - 4-i sot hi azol i.ne-3-one. 4 | gl ycine,. gl ycyl gl.ycyl gl yci ne,

g Pepsaldnime pormppupds shighaserghibrdtdnaloting eetais
ggggyggl %/hglogllr[?egcgggﬁé')?%ae%?gfirgg_r(ﬁ%e%gglg t%%ger%g forngrqul a (3~eo\rNatShe
derivati vgnfir?é(l;ié](?fl'. A éyuﬁles’ aof ARt mecronT %ncorr'posi tions were prepared

| n accordance Wil dibe FANE RELAMLE G80RP AR RMIMCARY Hod-Gxpgpl © 2. The

prepared conpositions were t s angl ng In a constant tenperature oven

kept at 6@&fdahindBageiitss. EkBaipled b€ theku@fdctt include anionic, cationic,
5-chl oro- 2- net hyl™- 4-i sot hi azol'i ne- 3-one was neasured in accordance with the

hi gh perf apfioide drididhtpldterioahngiaphts. HEwamplksdifetlad algicide include

5-chl oro- 2- net hyl - 4-i sot hi azol i ne- 3-one was 100% i n all conpositions.
Conpar at i veagenunepchnils sughesuamsdtyntel. on ( KATHON- W~ manuf act ured by ROHM
& HAAS Conpany) containing 11% by wei ght of, ) )

5- chl or o- 2- met Me- gmmdimgnss j efeBe oppmpEH4ipy abitdiet pyesent invention

ih";rﬁﬁ'n{ i‘%ﬁ 5%ﬁf&c&%ﬁaﬁk&%ha@%ﬁcﬁ%ﬁ%%Lfy?ﬁ%ﬁ%b??r?eq%ﬁ% s o xed
t . t { t

pr epar ca. B LI SuepsHpdoToutanetar ) Ebrel S RB TR ok EhalEh: s

26 FEB 20034 SPEAH Y £ MAIKERIGH! o LRInSHANIR o RSN LBR £ON ot of

5 chl oro- 4-7sot oneé was measur n-accordance with the

hi gh per f e . : . .
1 gh per ?k}s i al 'f&lﬂlgﬁf: M]O{;?EHQ fc?e!}%thhﬁ%él@/?f, #% Y% l%ys w(;sflglg( gﬁp e 3

5-chl or o- -4-1sot hi azol'| ne- 3-one was e resul

and Conpaggiro¥RnEitHiblterst @& 50"%"'“9' WBightWfCscale TRRIbEto3s DT HBOFE% Y| i C

acid or residual 5-chloro-2-nethyl derivative thereof 4-isothiazoline-3-one
(9 weight of other antimicrobial agents, 0 to 10% by weight of defoaming

agents, 0 to 10% by weight of surfactants, 0 to 10% by weight of algicides
and 30 to 99% by weight of water or a hydrophilic organic solvent.

The antimicrobial composition of the present invention can be used
in a concentration suitably selected in accordance with the subject and the
object of the application. For example, when the composition is used for
prevention of slime in a paper and pulp manufacturing system or in a
cooling water system, it is preferable that the concentration of the
isothiazolone compound is 0.1 to 25 g/m3. When the composition is used
for prevention of putrifaction of an emulsion of a synthetic resin, a starch
paste, a starch slurry, a coating material or an oil for metal working, it is
preferable that the concentration of the isothiazolone compound is 1 to
5,000 g/m3.

The antimicrobial composition of the present invention contains the

13



Exanpl e 3No. 13gl ycyl gl yci ne100No. 14glycyl gl ycyl gl yci ne100No.

159l ycyl gl ycyl gl ycyl gl yci nel00No. 16gl ycyl - L-gl ut am nel00ONo. 26 FEB 2003
17L- al anyl - L- gl ut am nel00Conpar ati ve Exanpl e 4none51 As shown by the
results in Table 3, 5-chloro-2-nethyl-4isothiazoline-3-one in the

antim crobial conpositions of Exanple 3 containing gl ycyI gl yci ne,

glycyl glycyl glycine, glycylgl ycyl gl ycyl gl yci ne, glycyl-L-glutam ne or

ropr ooent BATRF AR cam e Spidiat SRR TRt R E oo CW T
pepti de bgdebanepotcASROTPSRANIEY (il 0oy R for 290RERRO0F0d0S! due

remai ned a e conpositions were %or 48

hours. In i anple 4
whi ch d d“ﬁtﬁ?ﬁ%%ﬁ%f“n‘ﬁ?%%“%%”‘aﬁﬁg‘?sW iy 36‘?28?%25%?‘3%’@“ e

formul a [@hibitstiie erielldatiatimiabbil fitevadriveliefronr tieadothiabldid y and
about a half of the anmount of 5-chl oro-2-nethyl 4-isothiazoline-3-one was

deconposecbmpowmd tamel campheseddibyn haadlddetltie sbadebregseat ireit@tionr oft8kimour s.
Exanpl e 4 An et hyl ene ghycol sol ution (ZONEN-F~ manufactured by I CH KAWA
GOSEl  KAGresedduy, thet igoshiaaaloarsompounsh by wei ght  of

5chl or o- 2- net hyl - 4-i sot hi azol i ne- 3-one and 1% by wei ght of

2- met hyl - 4i sot hi azol i ne-3-one in an anmount of 5.0 parts by weight, 1.09

parts by wei ght of glycylglycine ﬁ%@ﬁ %;shparts by wei ght of water were
m xed to form a honpgeneous sol ut I antim crobial conposition was

prepared. - The o opeLefuitd JAF1RPLALSOROS LLLAMACTLAAEH of A8 voi ne 11

an anount by

Schloro- 25 Bm’ih% Brdpigf Woﬂﬁﬁls‘lﬂﬁn 3%2 ee@ﬂ@ta@ec{rﬁhhﬂccérdﬁﬂtehhﬁg? {ae- 3- one.

Usi ng BaC| us S Ius e prepared conposition was exam ned wth respect
to the effagriwia Iﬁémaessi ng grow h of the bacteria. Into a liquid nedium
containing 1 g/liter of peptone and 1 g/liter of yeast extract and having
pH of 7, Baci | The ssdpééningstestsofl aoprdpatred drtimicrabizléondposifionbaitheri a/ ml .
To the inocul ated nmedi um the above antim crobial conposition was added in
an anount respebt tddhe tihatatoore efiskat was omsl@Oedmysing ehree6®hitg/ akbéts or 100
ng/liter. The obtained nmediumwas cultured at 30C for 24 hours whil e being
shaken. TiNewfZesdandsvhitestren) fwosads campesitioni nd pedinm b hemeak i a was
found when the concentration was 60 ng/liter and 100 ng/liter although the

ef fect waskifopf foaabbnWASt weed: &oxc Ehe rtgst- onAVoa%anllﬁ@bllfll gpmposition

without dilution in an amount of 0.5 ml was added to a patch of gauze and
applied to the portion for the test. After the patch was kept at the portion
for 4 hours, the patch was removed and the portion was washed.
Irritation of the skin was visually observed after 1, 24, 48 and 72 hours and
recorded in accordance with the criteria described below. The numbers
with respect to the erythema and edema were added and the obtained
sums were averaged to obtain a primary index for skin irritation (P1I)
which was in the range of 0 to 8.
Erythema and Eschar formation
0: no erythema
1: very slight erythema (barely perceptible)
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Af.ter the above antim crobial conposition was |left standing at éo%g;
tenperature for one nonth, the conposition was examned with r 2003 he

ef fect of suppressing growh of the bacteria in accordance with the sane
procedures as those conducted above. The effect of suppressing growh of
t he bacteria was found when the concentration was 60 ng/liter and 100
nmg/liter although the effect was not found when the concentration was 20
ng/liter. Conparatiye Exanpl i? et hyl ene gl ycol solution (ZONEN F~
manuf act ured by | KAV\AW&‘% the®a Ltd.) containing 11% by wei ght

of 5chl oro-2-net hyl ;4-i sot hi azolti ne- 3- one tgnd 1% by wei ght of
2- et hyl - 4i sot hi azo?'i ne- BOSRLAE OSSR ERL IS o parts by wei ght and 95

parts by wei ght of yater were | %%%ég)g%g?ﬁge%g%%ﬁgﬁg%%}?@] ution and an

antim crobial conposition Was prepare crliu | us, the

prepared conposition msﬁ&%ﬁdﬁ&?ﬁnﬂﬂi& £3esa) to the effect of suppressing
t he

growm h in accordance wt sane” procedures as those conducted in Exanple
4. The effect BHemitPRrastidly growm h of the bacteria was found when the
concentration was 60 ng/liter and 100 ng/liter although the effect was not
found when the concéntranhbedewsas 20 ng/liter. After the above antim crobi al
conposition was |left standing at the roomtenperature for one nonth, the
conposi ti on was exali nedverst sliglgsgstema {karehepefdeptiblef suppressing growt h
of the bacteria in accordance 26 26 FEB 2003 wi th the sane procedures as
those described abo%e. Thbghf edema fedgasniiareaiwr]l'defined byrdafimteact eri a was
not found in any of the cases  where the concentration was 20 ng/liter, 60
mg/liter and 100 ny/li t eFAISHR results of Exanpl e 4 and Conparative Exanpl e

5 are shown in Tabl 5 4, Tao(tj)#e 4 é. ne gf .te(ft concenttrftjnon f effect of
suppr essi ng anti m ctobi af® S%Gh doefm% AT ﬁpgﬁ%’&lﬁ Vo m( /[liter) Exanple
4 severe edema (raised more than 1 mm and extending

beyond the area of exposure)

Example 1

An ethylene glycol solution (ZONEN-F; manufactured by
ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11% by weight of 5-
chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of 2-methyl-4-
isothiazoline-3-one in an amount of 5.0 parts by weight, 0.62 parts by
weight of glycine and 94.38 parts by weight of water were mixed to form a
homogeneous solution and an antimicrobial composition was prepared.

The prepared antimicrobial composition contained glycine in an
amount by mol twice the total amount by mol of 5-chloro-2-methyl-4-
isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one.

Additionally, 25 types of antimicrobial compositions were prepared
using, in place of glycine, alanine, B-alanine, DL-serine, DL-threonine,

DL-asparagine, L-glutamine, sarcosine, DL-B-aminobutyric acid, 7v-
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i mredi ately after preparation 20not exhi bited60exhi bi t ed100exhi bitedafter 1
month at roomtenp. 20not exhi bited60exhi bitedl00exhi bited Com2&EEB\ZO03
Exanpl e 5i medi ately after preparati on20not

exhi bi t ed60exhi bi t ed100exhi bitedafter 1 nonth at room tenp. 20not

exhi bi t ed60not exhi bi t ed100not exhi bited As shown by the results in Table
4, the antim crobial conposition prepared in Conparative Exanple 5 | ost the
ef fect of suyppyessing gro 27 .26 FEB 2003, of Baci|]us_ subtil]us after

t he conpoéF{IPB{’I“%éc | afi, %%meﬁbwgene,héwae acgtipePstdar El¥STERREDNt h, I n

contrast, {he,agnti.mj crobial ;composiition,repared in Exanple 4 which

cont ai ned%}ﬁ}'@?’@% e e B S y@f’%@@ﬂ%ﬁ%ﬁppr%@ﬁﬂ% %B%W‘Weof ?‘he
bacteria aften.qt. DASI d.i S. . st i ature
For one nki 1 TrARGHRRS A hRh s Rilding! RO Hoch Db B WL APRE T P
present i puaRi9BingX NINPLESEyEIE BlroSitle, Sk881Ur t ML-h8pahdaR89 dddiBm Exanpl e 5
d ycine, sodrum L-gf utamaté, 1 m nodi acetic acid or glycylglycine was used
as the anghagaidiexy! tierdtind, r ephesdaladnby genergdycihesamid® [ 8% othéhe
derivative thereof. An ethylene glycol solution (ZONEN F~ manufactured by
| CH KAWA gfishbcdohaaidic Goid réfrds¢ntedriyagenegl ¥abmhla (@i ghtheoderivative

5-chl oro- 2- net hyl - 4-i sot hi azol i ne- 3-one and 1% by wei ght of

2- et hyl - théxsof.hi akol iebkyldnenglyael amlahionnt(z@fNE.KTOFbamayu&;ctumehby t he
am nocar boxg{lﬂi c acid reﬁr esented by general formula [3] or the derivative

theL Fof i KC Wt@nf}%hW?ﬁI@U Pre Ittét)aq:onéﬁﬁuﬂgl %k weight |0f 5

. ! i . LA € i . e 3.

and wat or RIS EieEhR 4 st toline; KON oRER. Mol WeHElt S O on was
100. 0 par Essothaz‘f’%’Bhgtﬁ-oﬂ@r?nnlléegnioqu{toro? gﬁoﬁ%ﬁgn%&‘j}%&ft%ﬁﬂ. ghd 4 types

of antim Cropral conpositions were prepar e ab irritation
of skin i ok§Hc Yeid'Gera8e Ml &n lifﬂixﬁhﬁ? | o C Stibd -

Conpar at ;N\%EHFEIQ%I eﬂgcAn et I{/I e%e eglofl%gl g‘fﬁ ution E%\?Ehl@{g@nén%?g%t ured by
28 26 FEReré8PPn an amount by mol twice the total amount by mol of 5-chloro-2-

methyl-4-isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one and water
in an amount such that the total amount of the composition was 100.0
parts by weight were mixed to form a homogeneous solution.

The obtained 26 types of antimicrobial compositions were left
standing at the room temperature for one month. The compositions

remained as transparent liquids and no precipitates were found.

Comparative Example 1

An ethylene glycol solution (ZONEN-F; manufactured by
ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11% by weight of 5-
chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of 2-methyl-4-
isothiazoline-3-one in an amount of 5.0 parts by weight and 95.0 parts by
weight of water were mixed to form a homogeneous solution and an

antimicrobial composition was prepared.
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| CH KAWA GOSEI KAGAKU Co., Ltd.) containing 11% by wei ght of

5chl or o- 2- net hyl - 4-i sot hi azol i ne- 3-one and 1% by wei ght of 26 FEB 2003
2- met hyl - 4i sot hi azol i ne-3-one in an anmount of 5.0 parts by weight and 95.0
parts by weight of water were m xed to form a honbgeneous sol ution and an
antim crobial conposition was prepared. The above test of irritation of
skin was conducted using the prepared antim crobial conposition. The

Its of Exapple 5 and Conparatjve Exanpl.e 6 in Table 5. 29
26" FEB 2003 Tabhe BEtHHG ARG OB RO o, ARs e o R ag At fhe

i ndexcar boxyl i, cirri | ' r) I nacj 4 Lre) ' anpl e
5gl yci neef?}%{ﬂé %‘%@*‘Jﬁg{f abe .“g‘g’g.ﬂme 21@6‘%3?6%%’6’8‘;2‘8%%‘}8@&9@% 335. 675
. 33sodi u 2 332.673. 335. 67L- gl ut amat eedena4. 003. 003. 002. 00t ot al 6
.335.33bﬁ§g§&%§$§§%%%%%beticerythen32.333.002.673.335.42acidedena4.002.332.
002. 00t ot al 6. 336. 334. 675. 33gl ycyl gl yci neeryt hema2. 002. 672. 672. 675. 25edenea4.
002. 672. 332. 00t ot al 6. 005. 345. 004. 67Conpar ati ve Exanpl e

6noneer yt hema3TR33e80Rs 38 ExadplaSedrd@bmpdr0iide BRAmPIE dtae 8hdsvh R07. 337. 33
The results of Exanple 5 and Conparative Exanple 6 in Table 5 were obtai ned
under theTghlelcondition except that the am nocarboxylic acid or the
derivative thereof was present in Exanple 5 and absent in Conparative
Exanpl e 6. Wen these results are conpared, it is shown that the

antim crobial conpositions prepared in Exanple 5 which 30 26 FEB 2003
cont ai ned glycine, sodiumL-glutamate, imnodiacetic acid or glycylglycine
showed snmaller primary indices of skin irritation than the antim crobi al
conposition prepared in Conparative Exanple 6 which did not contain the

am nocar boxylic acid or the derivative thereof. Thus, it is shown that
irritation of skin caused by the antimcrobial conposition containing the

i sot hi azol one conpound was reduced when the conposition contained the

am nocar boxylic acid or the derivative thereof. | NDUSTRI AL APPLI CABI LI TY
The antim crobial conposition of the present invention conprises the

i sot hi azol one conpound and the am nocarboxylic acid derivative, shows
excellent stability for a long tinme and excellent heat stability,
suppresses deconposition of the isothiazol one conpound even after storage
for a long time, exhibits the excellent antimcrobial effect of the

i sot hi azol one conpound, reduces irritation of skin caused by the

i sot hi azol one conpound and can be handl ed easily. 31
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26 FEB 2003 CLAIM5S 1. An antim crobial conposition conprising an

i sot hi azol one conpound represented by general fornula [1] or gedfeFEB 2003
formula [2] and a derivative of the am nocarboxylic acid represented by
general formula [3]: x ol i NR~ S [1]] XO(MZn) ~ NR ~ S a [2] wherein
Rl represents hydrogen atom an al kyl group, an al kenyl group, an al kynyl
group or an aral kyl group, X and Y each represents hydrogen atom or a

hal ogen atom or form a benzene ringTebedonbi nati on with carbon atoms at 4-
and 5- posit+ens—ef—the—iset-hiazelone—corpound)—Mrepresents—a—cation of an
al kali metal, an al kaidorerbealit fridet al , a Aypaargndeeiftel or@rmaitham ne, Z
represents an ani onddryetivatperepin conbi nati on with the cation represented by
M a conpound having a sufficient solubility to forma conplex conmpound, a
representgxalagd 12 and n represents an integer required for the anion
represented py Z to satisfy a valence of the cajion represented by MH R
~N-(R 3)b i- RABYETE wherein R2 repr B&ARAEDH W‘gé’@ﬁ SPSRtSr an” al kyl
group havi n@Nol2t o 5alesinbon at ons unsubstratgsptuedt Bquid uo pdcipitheed Wi t h car boxyl

group, R3 33,

.3 B-alanine transparent liquid, no precipitates
No. 4 DL-serine transparent liquid, no precipitates
No. 5 DL-threonine transparent liquid, no precipitates
No. 6 DL-asparagine transparent liquid, no precipitates
No. 7 L-glutamine transparent liquid, no precipitates
No. 8 sarcosine transparent liquid, no precipitates
No. 9 DL-B-aminobutyric acid transparent liquid, no precipitates
No. 10 y-aminobutyric acid transparent liquid, no precipitates
No. 11 DL-methionine trz;.nsparent liquid, no precipitates
No. 12 iminodiacetic acid transparent liquid, no precipitates
No. 13 glycylglycine transparent liquid, no precipitates
No. 14 glyeylglycylglycine transparent liquid, no precipitates
No. 15 glycylglyeylglycylglycine transparent liquid, no precipitates
No. 16 glycyl-L-glutamine transparent liquid, no precipitates
No. 17 L-alanyl-L-glutamine transparent liquid, no precipitates
No. 18 B-alanyl-L-histidine transparent liquid, no precipitates
No. 19 pyrrolidonecarboxylic acid transparent liquid, no precipitates
No. 20 N-acetylglycine transparent liquid, no precipitates
No. 21 N-acetyl-L-tyrosine transparent liquid, no precipitates
No. 22 sodium L-asparagate transparent liquid, no precipitates
No. 23 sodium L-glutamate transparent liquid, no precipitates
No. 24 citrulline transparent liquid, no precipitates
No. 25 phenylalanine transparent liquid, no precipitates
No. 26 glycineamide transparent liquid, no precipitates

Comparative Example 1

none

yellow orange precipitates
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26 FEB 2003 represents a linear or branched al kyl ene group having 1 to 5
carbon atons, R4 represents hydrogen atomor an al kyl group hawd6hgEB 20035
carbon atons unsubstituted or substituted with carboxyl group, carbanoyl
group, hydroxyl group, phenyl group, hydroxyphenyl group, ureido group,
met hyl t hi o group or 4-imdazolyl group, RZ and R4 forma heterocyclic group
unsubstituted or substituted with hydroxyl group or oxo group in
conmbination with N-(R3)b-C and b represents 0 or 1 and wherein the
derivative of the am nocarboxylic acid represented by general fornula [3]

13172 Compautts g IhERFAPEIL TARICH; BreFRLSRE B Rla L B 0™
opr esent gfBcARREY Bl bASTHA LA SbnflaxaRFetxdRE LWPERICLABBIES. o cach

ot her through a pe or a salt e conmpound a conpound

having a sftiops-oUnethyl-AMUcthidz8Ena B-60€ ahRAX ¥l h 6131 HioBRia@6RAL Soky gener al
formula [3] is bonded to a different am nocarboxylic acid through a peptide

bond or abuetdid sat tcodtainhehe ospdhiochrboxpicceid | reposgeaited bf gdireral

am nocar boxylic acid represented by general fornmula [3] or a netal salt of
t he conpoforthwa &3] ami the dlerivedivemthertenfbefter i theacothpospiiers ewaedldfy gener al
formula [3]. 2. An antim crobial conposition according to Caim1, which
conpr i sess@ndipg apohyy re@ngtrmperatyse o5t pneZBPBHe cdRpeeridaseptleent ed by

| f l. 1 al f I 2 3. A tim bi al iti
Sccor di ngARBRAEL ” CORPORERIr PRediBbley o6 BRI gRBLOmEdhethe o
forml 5 [ 3inadBoRREaelateptsapriag By BERal Suriln (st SHTER6s di ng ¢ o
formuia [2 . o obral ft et
repr osent BUPEG EBOREA MO e i 16 upbBaPlnds I ATMAC EBRBBINAS BB .
amount By1oFpstahdifi? dtS ph1 60! ARRAERONI dox WPleCS AR Jt GRRRRA 1 Or Ll &

[1] or general formula 5. An antim crobial composition according to

G aim4, phkidtlent@oabilisefor Hbordetimeat i ve of the am nocarboxylic acid
represented by general formula [3] in an anount by nol 1 to 10 tines an

anount by nol of the isothiazol one conpound represented by general formula

[1] or general fornmula [2]. 6. An antim crobial conposition according to

Claim 1, ®kamgla 2 he isothiazol one conpound represented by general fornula

[1] or general fornula gZ] and the derivative of the am nocarboxylic acid

represent ed byFgemethe B6r types [of] antiigrehial \asmpasitiensrprepazedoivent . 7.
osition according to d ai erein the

An anti m crobi al c% j m%i., e .
i sot hi azoEsABe i htyResicosmasitions geare sglect aleft ptagdingdara
formula [2 nd, the derivative .of .the 1 poc oxyl i cid,represented by
General | GAIAG: tRPRTAa SYBR Aptial a0 IR BPNE HRChter cntanh
hydr ophi | ) . n,. i m_ci:.qhi Sjiti rdi Claim1l,
wherarn + b TSR P AN ARG Pond WREShERSlAC IR fbMahBeT 11 T
5-chloro- ¢id¢ the high performance liquid chromatography and the residue was
calculated. The residual fraction of 5-chloro-2-methyl-4-isothiazoline-3-
one in the antimicrobial composition containing glycine was 76%. The

residues of other antimicrobial compositions are shown in Table 2.
Comparative Example 2

The antimicrobial composition prepared in Comparative Example 1

was left standing in a constant temperature oven kept at 60°C for 48 hours.
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26 FEB 2003 net hyl - 4-i sot hi azol i ne-3-one. 9. An antim crobial conposition
according to Claiml1, wherein the isothiazol one conpound repre26FEB 2003
general formula [2] is a conplex compound of

5-chl oro- 2- et hyl - 4-i sot hi azol i ne- 3-one wi th nagnesi um chl ori de or
magnesiumnitrate. 10. An antim crobial conposition according to Claim1,
wherein the am nocarboxylic acid represented by general formula [3] is
glycine. 11. An antim crgbi al conposit Lon_ acc;orotj{}{lg to Claim1, wherein the
ani nocar békeni thexeqnient pt echigrogl methykdrgetinazaine;3oge was measgmedicet i c
acid. 12..An antjm crobj.al,co sitipn according, tp Claiml,  wherein the
dor | vat | vih GeepiaReR RO hE IR, Peeamrus e CaRLE BB aLIARRYT o a [ 3]
is glycyl | n 3. .ant i erohi al. ; [ tio cokrdi 0 im1)
wherein tﬁémg‘éer ?gla ic\l;%&%f@%ée@?ﬁ‘in}éégﬂrlgg@y Ailg Oglgi EI'W glgeprgogien eifl b)g/ill éSener al

fornula [ gﬁrd%@gggﬁ, gl egl Ao Hiat chhlféilo@%if;mﬂf@%@h&@g%@@n

according to aim reint erivative of tthe am noca Ic acid
repr esent @Gsvngsetipldetnputa.[ 3] is gl ycyl-L-glutam ne. 35

Comparative Example 3

An ethylene glycol solution (ZONEN-F; manufactured by
ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11% by weight of 5-
chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of 2-methyl-4-
isothiazoline-3-one in an amount of 5.0 parts by weight, 2.0 parts by
weight of polylysine and 93.0 parts by weight of water were mixed to form
a homogeneous solution and an antimicrobial composition was prepared.

The antimicrobial composition prepared above was left standing in a
constant temperature oven kept at 60°C for 48 hours. Then, the content
of 5-chloro-2-methyl-4-isothiazoline-3-one was measured in accordance
with the high performance liquid chromatography. No peaks of 5-chloro-
2-methyl-4-isothiazoline-3-one were found in the chromatogram. This
shows that 5-chloro-2-methyl-4-isothiazoline-3-one was completely

decomposed.

The results of Example 2 and Comparative Examples 2 and 3 are

shown in Table 2.
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26 FEB 2003 15. An antim crobial conposition according to Claim1, wherein
the derivative of the am nocarboxylic acid represented by genepslFE®R2008a
[3] is L-alanyl-L-glutamne. 16. An antim crobial conposition according to
Claim 1, wherein the derivative of the am nocarboxylic acid represented by
general formula [3] is (3-alanyl-L-histidine. 17. An antim crobi al
conposition according to Claiml1, wherein the derivative of the

am nocar boxylic acid represented by neral fornmula [3] is sodium

L-gl utamate. 18. Use of an ani nocarbdxylic acid represented by general

formula [3] or a derivat }:&ﬂlﬁuogatrb&@ﬁc a4 ocar bOXyzle-biﬁuQ%LéﬂiorJ)iZ%neiﬂy\l{' (R

3) b~-COOH R Ra [3] wher ejdiivgdvd @Rfessent s hydr ogens-ab@mBlineddiodl Kyl group
having 1 to 5 carbon atons unsubstituted or substitutedynth carboxyl

group, R3 represents a linear or branched al kyl ene group having 1 to 5

car bon atpns, R4 represents hydrogen atom or an al kyl group having 1 to 5
carbon at e fuhsubstituted or substituted with car boxyl group, carbanoyl
group, hydr®eyl group, peleeigé group) hydroxyphenyl grouff ureido group,

met hyl t hi o gfosp or 4-inmydazel yl group, R2 and R4 form g heterocyclic group
unsubstituted or substituted with hydroxyl group or oxo group in

conbi nati onNg 8h N (R3) bB'e&l2aHE b represents 0 or 1~ in antimcrobial 36
26 FEB 2003 Npoaposi ti on DhDfp@sd t1on conprising an i sot hfazol one conpound

r epr esent edﬁboy gener al fﬁg_ggl a_.[1l] or general formula [gd and an -
i @ ToHae

am nocar box acid rep by general fornula [3] "or a derivative of

t he am nocaMo&yl i ¢ aci dPL-asparagine 67
No. 7 L-glutamine 78
No. 8 sarcosine 60
No. 9 DL-B-aminobutyric acid 73
No. 10 y-aminobutyric acid 61
No. 11 DL-methionine 45
No. 12 iminodiacetic acid 929
No. 13 glycylglycine 100
No. 14 glycylglyceylglycine 100
No. 15 glycylglyceylglycylglycine 100
No. 16 glycyl-L-glutamine 100
No. 17 L-alanyl-L-glutamine 100
No. 18 B-alanyl-L-histidine 88
No. 19 pyrrolidonecarboxylic acid 52
No. 20 N-acetylglycine 35
No. 21 N-acetyl-L-tyrosine 62
No. 22 sodium L-asparagate 68
No. 23 sodium L-glutamate 74

Comparative Example 2
none 0

Comparative Example 3
polylysine 0
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Xx.0~NR~s [1] xo (Mn) /| NR~ S a [2] wherein Rl represents hydrogen
atom an al kyl group, an al kenyl group, an al kynyl group or an26'EEB003
group, X and Y each represents hydrogen atom or a hal ogen atomor forma
benzene ring in conbination with carbon atons at 4- and 5-positions of the
i sot hi azol one conpound, Mrepresents a cation of an alkali netal, an

al kaline earth netal, a heavy netal or an am ne, Z represents an anion

formng, in copgbination with,the cation represented by. M a co nd havi ng
a sufficient Fuﬁ%PWt“y ¥’M8 Rbf’mr&sl'} fpl*8x %ﬁﬁo[ﬁ\d%'ﬁxmﬁ}%g’é’ﬁggﬁ% or 2 and
n represents.an q.nteger r ire rv.th ni.on represented,. .by. Z.to, sati sf

a vaFencelSB&I?ﬁ%h%ag%c}he r‘gggeg%np Le eb’y cg*n@rosg‘é agﬁll | ?nanggiﬁaroblgl Y

2 thi ' da ui f hi . o > S -
A@ AT - A o0 R Collelia S EebIE b AR, AR KU s,
- AL, R A5, mefhyl-4-foth zdlifye: Pbne A nd\Fudithy Pl isffhi 48413 AheAbufnd i PhwkKVO S

} xsni d*Y] caU] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] c: al] c: a] ca] ca] ca] ca] ca] ca]

ca] ca] ca] se ealtaaMliabiniadeaboxglicadidaeitdsented by general formula [3] or

telt11ll, "~ytoje [V]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] c

a] ca] ca] ctilecdd¢mwdtivg chefeod afey| the] calpesitah cvd < it 'sHHBHBFIUREAC for *, bON014
7
77798% +48 bewrel Hneaitrastute prtippgrabia) compositions efBreatdaZcuhidd] ca) cauy ¢

el el kst Al sl e R L L
e e BERPh ST steiER e o
e e I

TevYg. 15 GPXg%
vt v e B B B oa cal ¢
a] ca] ca] caktRylcalisitheplolinlkedbhia W e Inod! detompdbéd raa=anz4a R euk oje8iddd ] cal caj ¢

a] ca] ca] ca] cal] ca] ca] ca] ca] caU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca]

ca] ca] ca] sahgimleda] at! 4008 qirl TARE. AGtimpickabidl)] lcoaippalticls akewdainideca] ca] cal
ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca]ca] ca]jca]ca! G

) s/ 58A* t 2§lgepigtidinek! ghvlelatylelicad.capbaltedytdaleaidlyanea) cycdllea] ca] ca] ¢

a] ca] ca] cal ca] cal] ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ca] ca! +7=COSW,A8A*t 2} 6<?CH+

{upkf " [ Vigladpmang o lealanyldaglwtamine] te} ¢ ?@aqnmpl@d] b&yi@s]mla}wpme] ca] ca] ca
el (5o 8 Sash e bt gt By el fomulty 1
1098 ()- @ 109&' ()y- £ 1098 () - & 10%&' ()= 10%&. ()-VOQRC8g, 10" 91QY%&'.();Y;

310%&'( % )- @%%9&?1851- 0y 3@*218?}&% {g?of“)gi‘p?/&"ﬂ%%!‘%‘? b?BB/&' %}le@nam&??&(‘%%w& ()-z2
109%& () - Zco%ﬂﬂ'c?so{‘ﬁ?io{l)df @o&%%ﬁ‘at(izfé %@a‘%ﬁfﬁle(ﬂ -Cgﬁpgﬁ{ﬁlé N co]tgpound having a

structure which is close to the aminocarboxylic acid represented by general

formula [3] but in which the group represented by R4 is an alkyl group
substituted with amino group, i.e., polylysine, showed inferior heat
stability and 5-chloro-2-methyl-4-isothiazoline-3-one was completely

decomposed after the composition was left standing at 60°C for 48 hours.

Example 3
An aqueous solution (KATHON-WT; manufactured by ROHM &
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u_@ $10%§_ C%%gpany) containing 11% by weight of 5-chloro-2-methyl-4-
isothiazoline-3-one, 3% by weight of 2-methyl-4-isothiazoline-3-one,
magnesium chloride and magnesium nitrate was used in place of the
ethylene glycol solution (ZONEN-F; manufactured by ICHIKAWA GOSEI
KAGAKU Co., Ltd.) containing 11% by weight of 5-chloro-2-methyl-4-
isothiazoline-3-one and 1% by weight of 2-methyl-4-isothiazoline-3-one.
Glycylglycine, glycylglycylglycine, glycylglycylglycylglycine, glycyl-L-
glutamine or L-alanyl-L-glutamine was used as the aminocarboxylic acid
represented by general formula [3] or the derivative thereof. Five types of
antimicrobial compositions were prepared in accordance with the same
procedures as those conducted in Example 2. The prepared compositions
were left standing in a constant temperature oven kept at 60°C for 48
hours. Then, the content of 5-chloro-2-methyl-4-isothiazoline-3-one was
measured in accordance with the high performance liquid
chromatography.

The residue of 5-chloro-2-methyl-4-isothiazoline-3-one was 100% in

all compositions.

Comparative Example 4

An aqueous solution (KATHON-WT; manufactured by ROHM &
HAAS Company) containing 11% by weight of 5-chloro-2-methyl-4-
isothiazoline-3-one, 3% by weight of 2-methyl-4-isothiazoline-3-one,
magnesium chloride and magnesium nitrate in an amount of 5 parts by
weight and 95.0 parts by weight of water were mixed to form a
homogeneous solution and an antimicrobial composition was prepared.

The prepared compositions were left standing in a constant

23



10g 10g; 10%g& ()- & 10%g& ()-& 10%g& ()-! 10%bé& ()-

lel 11 dEj _@109%& ()- T 109%& ()- T 109& ()- 26 FEB 2003
s@O0%T& ()-s109d& ()-yl09d& ()-111111 "wiej] @z109%& ()-

| OLYy109%&' ()- @ ALY109%& ()- @ QLy109%&' ()- @ 10%EE& ()-!| 10%J& ()-, " $$$$$$$$b
@& 10%z& ()-F 100@& ()-F$10%& ()- 10T 10T 10T; 109%& ()-"T

10978 () - $U&I&W' ' } A?b@HL0%W& ()-1g 10%F& ()-!" 10%& ()-I 109RRE ()

9
510078 {) VRBPIUSHES (9o B8Rty 0°C A oot ¢ herost o e8Rtpsit 106 s&P() |
| 0, 0,
12)(09/&'1 ?)/(-zfZ %@@ '}(S%tﬂﬁ/%égﬁ‘i’}??ﬁ’?]@ f%§‘& (Teég‘fg@ﬁ)?“é‘? pzl”éléﬁiosgw
the high performance liquid chromatography. The residue of 5-chloro-2-

methyl-4-isothiazoline-3-one was 51%.

The results of Example 3 and Comparative Example 4 are shown in

Table 3.
Table 3
Aminocarboxylic acid or residual 5-chloro-2-methyl-
derivative thereof 4-igothiazoline-3-one
(%)
Example 3
No. 13 glycylglycine 100
No. 14 glycylglycylglycine 100
No. 15 glycylglycylglycylglycine 100
No. 16 glycyl-L-glutamine 100
No. 17 L-alanyl-L-glutamine 100
Comparative Example 4
none 51

As shown by the results in Table 3, B5-chloro-2-methyl-4-
isothiazoline-3-one in the antimicrobial compositions of Example 3
containing glycylglycine, glycylglycylglycine, glycylglycylglycylglycine,
glycyl-L-glutamine or L-alanyl-L-glutamine, i.e., the compound in which
the aminocarboxylic acids represented by general formula [3] were bonded

to each other through a peptide bond, was not decomposed at all and the

24



777 77798b@f 109y 10% (& ()-fy 10%@& ()-f$10%@& ()- 10@ 10@ 10@

109@& ()- (f 109%@& ()- 98%(>)>*>+>7>BC =!f 1!z 10%g& ()-& z 26 FEB 2003
10%gg& () - &$, 109%g& () - 10@ 10@ 10@ 10%a& () - f

10%@& () - @CC@CEDEEEFEREl ~_=I'f 1! 1094T& ()-$109& ()- 10g 10g 10g;
109%g& ()-.z 10%g& ()-f!z 10%00& ()-& I {L~LLLLLM-_@f 1ls

10% &' ()-$10% u& ()- 10T 10T 10T; 10%F°& () - F% 10%A& (

0714 ) R G A Sl e s

182;21% g g G?JLS%X%{J %%@1&0%—%( }I‘?ﬁt %%Qo/qﬁ‘e ( Lntﬂtﬁcﬂ)b}gf Lbowpdéltmn of
Comparative Example 4 which did not contain the aminocarboxylic acid
represented by general formula [3] or the derivative thereof showed
inferior heat stability and about a half of the amount of 5-chloro-2-methyl-

4-isothiazoline-3-one was decomposed after the composition was left

standing at 60°C for 48 hours.

Example 4

An ethylene glycol solution (ZONEN-F; manufactured by
ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11% by weight of 5-
chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of 2-methyl-4-
isothiazoline-3-one in an amount of 5.0 parts by weight, 1.09 parts by
weight of glycylglycine and 93.91 parts by weight of water were mixed to
form a homogeneous solution and an antimicrobial composition was
prepared. The prepared antimicrobial composition contained
glycylglycine in an amount by mol twice the total amount by mol of 5-
chloro-2-methyl-4-isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one.
Using Bacilus subtillus, the prepared composition was examined with
respect to the effect of suppressing growth of the bacteria.

Into a liquid medium containing 1 g/liter of peptone and 1 g/liter of
yeast extract and having pH of 7, Bacilus subtillus was inoculated in an
amount of 106 bacteria/ml. To the inoculated medium, the above
antimicrobial composition was added in an amount such that the
concentration was 20 mg/liter, 60 mg/liter or 100 mg/liter. The obtained

medium was cultured at 30°C for 24 hours while being shaken. The effect
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concentration was 20 mg/liter.
After the above antimicrobial composition was left standing at the
room temperature for one month, the composition was examined with
respect to the effect of suppressing growth of the bacteria in accordance
with the same procedures as those conducted above. The effect of
suppressing growth of the bacteria was found when the concentration was
60 mg/liter and 100 mg/liter although the effect was not found when the

concentration was 20 mg/liter.

Comparative Example 5

An ethylene glycol solution (ZONEN-F; manufactured by
ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11% by weight of 5-
chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of 2-methyl-4-
isothiazoline-3-one in an amount of 5.0 parts by weight and 95 parts by
weight of water were mixed to form a homogeneous solution and an
antimicrobial composition was prepared. Using Bacilus subtillus, the
prepared composition was examined with respect to the effect of
suppressing growth in accordance with the same procedures as those
conducted in Example 4. The effect of suppressing growth of the bacteria
was found when the concentration was 60 mg/liter and 100 mg/liter
although the effect was not found when the concentration was 20 mg/liter.

After the above antimicrobial composition was left standing af the
room temperature for one month, the composition was examined with

respect to the effect of suppressing growth of the bacteria in accordance
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after 1 month at room temp. 20 not exhibited
60 exhibited
100 exhibited

Comparative Example 5

immediately after preparation 20 not exhibited
60 exhibited
100 exhibited
after 1 month at room temp. 20 not exhibited
60 not exhibited
100 not exhibited

As shown by the results in Table 4, the antimicrobial composition

prepared in Comparative Example 5 lost the effect of suppressing growth
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of Bacillus subtillus after the composition was left standing at the room
temperature for one month. In contrast, the antimicrobial composition
prepared in Example 4 which contained glycylglycine held the effect of
suppressing growth of the bacteria after the composition was left standing
at the room temperature for one month. Thus, it is shown that the
antimicrobial composition of the present invention exhibits excellent

stability for a long time.

Example 5

Glycine, sodium L-glutamate, iminodiacetic acid or glycylglycine
was used as the aminocarboxylic acid represented by general formula [3] or
the derivative thereof. An ethylene glycol solution (ZONEN-F;
manufactured by ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11%
by weight of 5-chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of
2-methyl-4-isothiazoline-3-one in an amount of 5.0 parts by weight, the
aminocarboxylic acid represented by general formula [3] or the derivative
thereof in an amount by mol twice the total amount by mol of 5-chloro-2-
methyl-4-isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one and water
in an amount such that the total amount of the composition was 100.0
parts by weight were mixed to form a homogeneous solution and 4 types of
antimicrobial compositions were prepared.

The above test of irritation of skin was conducted using the prepared

antimicrobial compositions.

Comparative Example 6

An ethylene glycol solution (ZONEN-F; manufactured by
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ICHIKAWA GOSEI KAGAKU Co., Ltd.) containing 11% by weight of 5-
chloro-2-methyl-4-isothiazoline-3-one and 1% by weight of 2-methyl-4-
isothiazoline-3-one in an amount of 5.0 parts by weight and 95.0 parts by
weight of water were mixed to form a homogeneous solution and an
antimicrobial composition was prepared.

The above test of irritation of skin was conducted using the prepared

antimicrobial composition.

The results of Example 5 and Comparative Example 6 are shown in

Table 5.
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Table 5
amino- number obtained by evaluation primary index
carboxylic irritation time (hour) for skin
acid 1 24 48 72 irritation
Example 5
glycine erythema 233 233 267 3.33 5.67
edema 400 3.00 3.00 2.00
total 6.33 5.33 5.67 5.33
sodium erythema 233 2.33 267 3.33 5.67
L-glutamate edema 4.00 3.00 3.00 2.00
total 6.33 5.33 b5.67 5.33
iminodiacetic erythema 233 3.00 267 3.33 5.42
acid edema 400 233 200 2.00
total 6.33 6.33 4.67 5.33
glycylglycine erythema 200 267 267 267 5.26
edema 400 267 233 2.00
total 6.00 534 500 4.67
Comparative Example 6
none erythema 3.33 3.00 333 3.3 7.25
edema 400 4.00 4.00 4.00
total 733 7.00 17.33 17.38

The results of Example 5 and Comparative Example 6 in Table 5

were obtained under the same condition except that the aminocarboxylic

acid or the derivative thereof was present in Example 5 and absent in

Comparative Example 6. When these results are compared, it is shown

that the antimicrobial compositions prepared in Example 5 which
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showed smaller primary indices of skin irritation than the antimicrobial
composition prepared in Comparative Example 6 which did not contain the
aminocarboxylic acid or the derivative thereof. Thus, it is shown that
irritation of skin caused by the antimicrobial composition containing the
isothiazolone compound was reduced when the composition contained the

aminocarboxylic acid or the derivative thereof.

INDUSTRIAL APPLICABILITY
The antimicrobial composition of the present invention comprises
the isothiazolone compound and the aminocarboxylic acid derivative,
shows excellent stability for a long time and excellent heat stability,
suppresses decomposition of the isothiazolone compound even after storage
for a long time, exhibits the excellent antimicrobial effect of the
isothiazolone compound, reduces irritation of skin caused by the

isothiazolone compound and can be handled easily.
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CLAIMS
1. An antimicrobial composition comprising an isothiazolone compound

represented by general formula [1] or general formula [2] and a derivative

of the aminocarboxylic acid represented by general formula [3]:

X (0]
N
Y7 g7 [1]
X 0
l (MZn)
N-R
YT a [2]

wherein R! represents hydrogen atom, an alkyl group, an alkenyl group,
an alkynyl group or an aralkyl group, X and Y each represents hydrogen
atom or a halogen atom or form a benzene ring in combination with carbon
atoms at 4- and 5-positions of the isothiazolone compound, M represents a
cation of an alkali metal, an alkaline earth metal, a heavy metal or an
amine, Z represents an anion forming, in combination with the cation
represented by M, a compound having a sufficient solubility to form a
complex compound, a represents 1 or 2 and n represents an integer

required for the anion represented by Z to satisfy a valence of the cation

represented by M;
H N ll-!
3
NAR *),~C-COOH
R?/ '
R* (3]

wherein R2 represents hydrogen atom or an alkyl group having 1 to 5

carbon atoms unsubstituted or substituted with carboxyl group, R3
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combination with N—(R3),-C and b represents 0 or 1 and wherein the

derivative of the aminocarboxylic acid represented by general formula [3]
is a metal salt of the aminocarboxylic acid represented by general formula
[38]; a compound having a structure in which the aminocarboxylic acids
represented by general formula [3] of one or more types are bonded to each
other through a peptide bond or a metal salt of the compound; a compound
having a structure in which the aminocarboxylic acid represented by
general formula [3] is bonded to a different aminocarboxylic acid through a
peptide bond or a metal salt of the compound; an N-acetyl compound of the
aminocarboxylic acid represented by general formula [3] or a metal salt of
the compound; or an amide of the aminocarboxylic acid represented by

general formula [3].

2. An antimicrobial composition according to Claim 1, which comprises
0.1 to 10% by weight of the isothiazolone compound represented by general

formula [1] or general formula [2].
3. An antimicrobial composition according to Claim 2, which comprises

0.5 to 8% by weight of the isothiazolone compound represented by general

formula [1] or general formula [2].
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formula [2] and the derivative of the aminocarboxylic acid represented by

general formula [3] are dissolved in water as a solvent.

7. An antimicrobial composition according to Claim 1, wherein the
isothiazolone compound represented by general formula [1] or general
formula [2] and the derivative of the aminocarboxylic acid represented by
general formula [3] are dissolved in a mixed solvent of water and a

hydrophilic solvent.

8. An antimicrobial composition according to Claim 1, wherein the

isothiazolone compound represented by general formula [1] is 5-chloro-2-
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acid.

12. An antimicrobial composition according to Claim 1, wherein the
derivative of the aminocarboxylic acid represented by general formula [3]

is glycylglycine.

13. An antimicrobial composition according to Claim 1, wherein the

derivative of the aminocarboxylic acid represented by general formula [3]

is glycylglyceylglycine.
14. An antimicrobial composition according to Claim 1, wherein the

derivative of the aminocarboxylic acid represented by general formula [3]

is glycyl-L-glutamine.
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16. An antimicrobial composition according to Claim 1, wherein the
derivative of the aminocarboxylic acid represented by general formula [3]

is B-alanyl-L-histidine.

17. An antimicrobial composition according to Claim 1, wherein the
derivative of the aminocarboxylic acid represented by general formula [3]

is sodium L-glutamate.

18. Use of an aminocarboxylic acid represented by general formula [3] or a

derivative of the aminocarboxylic acid:

§ “N-R 3)b—q—COOH

R R* [3]

wherein R2 represents hydrogen atom or an alkyl group having 1 to 5
carbon atoms unsubstituted or substituted with carboxyl group, RS3
represents a linear or branched alkylene group having 1 to 5 carbon atoms,
R4 represents hydrogen atom or an alkyl group having 1 to 5 carbon atoms
unsubstituted or substituted with carboxyl group, carbamoyl group,
hydroxyl group, phenyl group, hydroxyphenyl group, ureido group,
methylthio group or 4-imidazolyl group, R2 and R¢ form a heterocyclic

group unsubstituted or substituted with hydroxyl group or oxo group in

combination with N—(R3),—C and b represents 0 or 1; in an antimicrobial
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composition composition

comprising
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isothiazolone compound

represented by general formula [1] or general formula [2] and an

aminocarboxylic acid represented by general formula [3] or a derivative of

the aminocarboxylic acid:

X )
JL
X )

|
YN NR

[1]

[2]

wherein R! represents hydrogen atom, an alkyl group, an alkenyl group,

an alkynyl group or an aralkyl group, X and Y each represents hydrogen

atom or a halogen atom or form a benzene ring in combination with carbon

atoms at 4- and 5-positions of the isothiazolone compound, M represents a

cation of an alkali metal, an alkaline earth metal, a heavy metal or an

amine, Z represents an anion forming, in combination with the cation

represented by M, a compound having a sufficient solubility to form a

complex compound, a represents 1 or 2 and n represents an integer

required for the anion represented by Z to satisfy a valence of the cation

represented by M; for stabilizing said isothiazolone compounds within said

antimicrobial composition.
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