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PCT/ US967 20340 SYNERG STI C ANTI M CROBI AL COVPCSI TI ONS CONTAI NI NG
1- HYDROXYMETHYLPYRAZOLE AND A PRESERVATI VE The present invention
relates to certain conpositions and processes wuseful for controlling the
grow h of one or nore mcroorgani sns and for preventing spoil age caused by
bacteria and/ wO9%uR408t i n vari ous products, materials, or neBCHUSI6/20340
particularly industrial products, matetials or media. These materials or
medi a i ncl ude for exanple, wood pul p, wood chips, lunber, adhesives,
coatings, aninmal hides including birds and reptiles, paper mll [liquors,

paper, optical bri |ons,
cosnetics and toil g?@ﬁéﬁ%&%@%j%&f@é nts and
?: djsEJI agr oghetm cal f Itwor Ki ngt
uids, industria roces or CQ0 r_water, waste
wat er, pasteuri zeb-g f‘?f‘ﬁﬁ e °&J8{;ges% &%’h wwgglgg%?ﬁerﬁgﬁ?%a s,
surfactants, uiefwwmbﬁtrolm igeVeth@f one lof noeedmicrddtganisme landdes, | i pi d
based material s, arbohydrate b ed maft, er%gl S, proteinaceous materials,

acrylic | atex PSBYSTing 8ARf agﬁgﬁgseda bacierg 3 i ¥RriquUs G es and
m xtures of thﬁataﬁmwtmed@mmduﬁw sﬁunwpmﬂeakadaﬁyaﬁrcﬂuﬁém@ Thddevi ty

agai nst m croorgani,sns bacteri a fun Ci caII , the
i on | o elBRS e wsdtangclwf%%m@awp Sod PRt i iagbers - Y

di met hyl hydr oxaaresites, EMétﬁng' animafhides ikAGIngWds ahd %mé@bay@r mm Many of
the products, materi al s, nmedia referred to subjected to

treatment in QYIS p@er’rﬂp&&%’&’ﬁgﬁteé'efﬁu WG“’@WP?%EH%&F“‘*’H‘F@* @U@@E‘ﬁ%ﬂsbl eto

bacterial and/c@embiidsdald tﬂ@ét@ffoﬁﬁ@ém&ﬁ Béoigﬁéé!%ﬁﬁhg ﬁfbnﬁﬂh@%‘hdﬁd%os are taken
to control such de radation or deterioration. To control

det eri or at i on GFOAEFICRHEITRAIFITIONSs RISy leAthers Wogdimetavorking ifiyids. ni cr obi ci des

are used. \Wr pfustrialpiobesd #id dmilitRdnS CHoling 'RAket Wafe? SlfasdteWatered bi oci des
t hat have | ow t oxi Qlt¥ and are capabl e of exhibjting a prol onged biocidal

ef fect at nor Papteyazers.dganiag liquors, s‘?’FBs@ﬁa‘ﬁtﬂ?EEe’E IspsurfAGANtS,| one to

contr ol mCrO%ﬁﬁﬁieﬁifﬁamxhslbnMa@fcérhﬁmnbibb%e@yvhﬁfdfbéééﬁha’téﬁélgﬁ bacteria
and fungi unl es%?gxtrenely hi h .concentrations are

1- hydr oxynet h{P sugo@g'@ge(a.'sdﬁgiepﬂq Wlﬁdﬁ’@érﬂ’?f“&t ions as a
bi oci de. emulsiolfs, Srid ?e&ﬂl%& The novel processes and mixtures of the present

PCT/ US96/ 20340
invention show unexpected synergistic activity against microofganisms,
including bacteria and fungi. Specifically, the invention is directed to the use of
compositions comprising dimethylhydroxymethylpyrazole and at least one
preservative

Many of the products, materials, or media referred to above, when wet,
subjected to treatment in water, or placed in a humid environment, are
susceptible to bacterial and/or fungal deterioration or degradation unless steps
are taken to control such degradation or deterioration.

To control deterioration or degradation caused by microorganisms,
various microbicides are used. Workers in the trade have continued to seek
improved biocides that have low toxicity and are capable of exhibiting a
prolonged biocidal effect at normal use fevels.

Preservatives can be used alone to control microorganisms, but many of
them have low efficacy against bacteria and fungi unless extremely high
concentrations are used. 1-hydroxymethylpyrazoles can also be used alone in

low concentrations as a biocide.
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- 2- This invention provides a m crobicidal conposition capable
of controlling the gromh of at |east one mcroorganism particularly
fungi and bacteria, over prol onged periods of tine. Additionally, the
present invention provides conpositions which are econom cal to use.

Met hods of controlling the growh of at |east one microorganismare also
obj ects of t wa9W2e88@nt i on. The present invention BEHUP$EE348
conposition conprising a 1- hydr oxynet hyl pyrazol e and at | east one
preservative, where the conmponents are present in a conbi ned anount
synergistically effective to control the growth of at |east one

m cr oor gani sm The present invention also provides a nethod for
controlling the growth of at |east one-3r croorganismin or on a materi al
or nmedi um susceptible . to attack by the nicroorganjsm That nethod

conprises the step th‘sa'ﬂlﬂ?ﬂ?@"t%mf‘ﬁ%s a mlwa?'@#awomoﬂ%@a.cena@!em FPOEGHNGON of
the present invggigréwthiof aﬁl&amérﬁ'omorédﬁiﬁﬁ éiﬁt':lﬂﬁ‘w funGif dridBdcrtial gygont r ol

“the growt h of the m croorganis present invention al so

enbodi es the sepfgioged Bﬁ@cﬁ‘gﬁ"‘!ﬁ %F’d'm"f"h)?bﬁﬂmtt'ﬁWWF‘ﬁ@l'@esand at | east
one preservati Vgynigdsitiofs Wh%%é%conomi&&itswé' Mefhod$ed icBntl ?}c\g@pve

According to this enbodi nent, onmponents are |i nd| Vi dual I ded to
the system so t%¥f#tleagtons mm@rsamﬁm asealso objestsiofitlisinveptien.hy| pyrazol e and

at | east one preser yﬁém me of use is
that anount syner gi ;r?lIE(P s??’Fectl 1?%53831%}6 Et he mmé?n%\?vth of at | east
one ni croor gani g—hydmxymethytpyran@lemmt enEspresenvative; M@Qtﬁ]thel asmpeneols ar e
al so useful in g e‘l‘nt)iﬁ% combinbd SHouht: sgﬁérg‘?%lchwm Idr@{o BritfoPere! aqrgﬁ&e“ al s

susceptible to atta m croor gani a or materi
I ncl ude, but ar@aﬁbﬁst ‘PRﬁ miggoarganisipo d pul p, wood chips, |unber,

adhesi ves, coat | ”gsThégﬂtrl ent Wﬁ?ﬁéﬂéﬁiﬁ"&ﬂgﬁgivﬁ&ﬁod ortd rélﬁrgé e ber

mll liquors, paper ar rraceu I ca m cal
fornul ati ons, cd@tiea st@eammqrgmsmyn PoOPME Inmtermigr n@dmm)gmmptllcleutm i ng

| ubricants and &p&;}g mC d,
rrgt a: wor ki ng fléuﬂl g yl ncf%st ri %roggggﬁla gf or {]{lf%r%éﬁgﬁﬂﬁﬁ%m}:@g\e
wat er , wast enaigtialior megiyre arqmmoa Shinerpgeseny inyestionsingancamountes

petr ochem cal SdsyBe?&gEélm%‘% ﬁgﬁfﬁégmﬂmkm&gﬁé&gm&rﬁr cont ai ni ng

pol ymers, |ipi
PCT/ US96 / 20340 The present invention also embodies the separate addition gt a

materials, car bR gfethisyidzdB bRl atledst dHerBLeaSRR'S il pRuLasS. acrylic

| at ex
materials or media described above. According to this embodiment, the

components are individually added to the system so that the final amount of
the 1-hydroxymethylpyrazole and at least one preservative present in the
system at the time of use is that amount synergistically effective fo control the
growth of at least one microorganism.

The compositions of the present invention are also useful in preserving
various types of industrial media or materials susceptible to attack by
microorganisms. Such media or materials include, but are not limited to, wood
pulp, wood chips, lumber, adhesives, coatings, animal hides including birds
and reptiles, paper mill liquors, paper, optical brighteners, pharmaceuticat and
chemical formulations, cosmetics and toiletry formulations, geclogical drilling
lubricants and aids, agrochemical compositions, paints, leathers, wood,
metalworking fluids, industrial process aid formulations, cooling tower water,
waste water, pasteurizers, tanning liquors, starch, dyes, petrochemicals,
surfactants, defoamers, emulsions or water containing polymers, lipid based
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pai nt enul sions, and textil es. The conposition can al so be useful

I n agrochemcal fornmulations for the pur pose of protecting seeds or
crops agai nst mcrobial spoil age. Addi ti onal objects and
advant ages of the present invention will be set forth in part in the

description which follows, and in part will be apparent fro

description, ¥P ﬁ’ﬁ@”’be Iear ned by the practice of the present 1 nvention.
The objects and advantages of the present invention nay be realized and

obt ai ned by neans of the elenents and conbi nations particularly pointed out
in the clains. It is to be understood that both the foregoing
general description and the fol |l ow ng g%peral description are exenplary
and expl anat ory onIy and are not restricCtive of the present |nvent|on as

cl ai med. %a?%ﬁ&%@d tﬂ’a&h? ﬁl‘ofé%?ac%ﬁs @-{%’i@}iaike%chﬁé X!

product or aéndaeta sepa ree resu are 1) The
resulting pr oduaalmmu!‘ﬁlqnsomewnsaddl tive (neut raI ) ef f ect 2)

The products in t_he 69 pré%glw&ﬁggéﬂgﬁaéﬂlﬂ%b?&%w'fo a??ﬁs{o?ﬁhe

3) The chemicals in oduce a-synergis
An additive eff wtpdsas# pvtextiop seeds aderaps agmnstmcrobiaéspmbgm dual

. Th Onl
oynergistie offect.  atana SoBbednh RHNRORE BANE BraRE AL LllBETE: Y
ant agoni stic ferttf inpart inghel @bspnpnb.mshlah [nllsws:ami infpagovill he @épparentfrome
possess econom ‘ihde ﬂéﬁcﬁ{ ﬁgﬁx%x be learned by ? Jghﬁé g@seﬁﬁﬂpé}ﬁéo | ons

ydar oxy ylhpyr a

conbining a 1-h zZol'e preservati ve
denonstrate an Jmmjactsech@dvan@'es nf:thef;fremm mventmmasebeveaﬂzbd andspective

conmponents al on 0 [

gr ggt er than adgm g’%yrﬁ‘gg%b?fgh%g@%ﬂ‘h V?‘{ glorg@nggﬁs%aﬁ@%ggg}oﬁg%dg

aga: nzt abvm' de vatheetaimef mi croor?anl sns. Exanpl es of m cr oor gani SWFI

i ncl ude, but are not us
i ger (ATCC 9642) ansBeanbiod B nith e Bideiigadifie) Scrota3E e v

t he conposi t i onfoliowirgigenerad desdription are exemgiary @nd eixplanatory omnly gwnd are not
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4- Thé si"‘i%“y'%%%’??r%?%%? WPQ&"& ® ?lgm%?d(:onpound having the fornula

When two chemical microbicides are combined into one product or
added separately three resuits are possibie:

1) The resulting product wouid produce an additive (neutral) effect.

2) The products in the product would produce an antagonistic effect, or

3} The chemicals in the product would produce a synergistic effect.

An additive effect has no econosnic advantage over the individual
components. The antagonistic effect would produce a negative impact. Only a
synergistic effect, which is less likely than either an additive or antagonistic
effect, wouid produce a positive effect and therefore possess economic
advantages.

The microbicidal compositions combining a 1-hydroxymethylpyrazole
and at least one preservative demonstrate an unexpected synergistic effect
compared to the respective components alone. Thus, these compositions
achieve superior, i.e. greater than additive, microbicidal activity at low
concentrations against a wide variety of microorganisms. Examples of
microorganisms include, but are not limited to, fungi and bacteria such as
Aspergillus niger (ATCC 9642) and Pseudomonas aeruginosa (ATCC 15442).

Preferably, the compositions of the present invention have a low toxicity.
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[err] wherein R and R are independently selected from hydrogen and
alkyl ot 1 to 4 carbon atons, R' is a noiety selected fromthe group
consi sting of (a) hydrogen, (b) a hal ogen atom selected fromthe group
consisting of F, O, Br, and 1, and (c) a nitro group, or the
hydrochl ori de salt of said conmpound. The preparation of

1- hydr oxynet wagmuaerol e i s described in U S Patent Nos. PCI3USP6/2€820 and
5,335,432, and references referred to in these patents, all of which are
i ncorporated herein by reference. 3,5-dinethyl-1-hydroxynethyl - pyrazol e
is commercially avail able and sold under the tradenane Busan[err] 1504 or
Busan 1104 (Buckman Laboratories International, Menphis, Tennessee) and
al so easily synthesized fromcommerci al | y4avai |l abl e raw materi al s.

As described in Buckman Laboratorjes' Product Profile and Anal ytical

Met hod (1992) for Bl&ahhydroxymelbyipyragele is acampernd bavirgthe farmyat hej r
entirety by reference), Busan[err] 1504 is a broad-spectrum nonionic
bactericide and fungi ci de devel oped for the preservation of aqueous and
aqueous-emnul sified systens. Busan[ery.] 15Q4 is active over a broad pH
range and i s stabl e under bot h al kal'i ge d acidic conditions. In
addi ti on, Busan 1504 can be formul ateg TR o cationic, anionic, and

noni oni ¢ systens. Busan[err] 1504 is ajso ,eonpatible with proteins,
Busane[err] 1504 is a water-solublerTrysgd line solid havi ng

1- hydr oxynet hyl - 3, 5-di met hyl pyrazol e as lan _active ingredient. The
preservative can be any preservative t hat“HRPH produce a synergistic

ef fect when conbined with a 1-hydroxynet hyl pyrazol e. Exanpl es incl ude
hexahydro-1, 3, 5-tri s(2-hydroxyethyl)-s-triazine, bis 1, 4-(bronoacetoxy)-
WO 97/ 24031

PCT/ US96/ 2034 : S
>-butene: 2- br ohge 5. 8L} SorSpRIe oSty splecep from yopen et of 1 104
i mi dazol i di di ngarbon aﬁﬁ@aﬂ?w a molaty spleeted KoY e gyoupgangisting of
bis(Nerr]-[1- =l Py j £§1] | 1 gl X
ool ]nyl[ B el Y hdioger Rﬁ’ﬁ%‘ﬂ?@?d fr{g?iht% %ﬁ"rﬁ\@ dosiBithg ot £,

(1, 3- di hydr oxyR®e8ng f.-apddcha pilre-growyio heohydieahjarideisalt of said epmeeugd.) ur ea) ;
iy azoli ne- 3- ane;  TnEp ooyt ?@f%@%‘é‘ﬁaﬁ?ﬁ%ﬁ?ﬁﬁ?ﬂéﬁzw'
chl ori de; ahles- 480,361t 5,335, R andrafesanoss mefeed to inthesecpatentsi@llr es of
oot o oS G800 REHSF b SiS BB Belet,
preservati ves PyiaZdieis commercially available and sold under the tradename Busan® 1504
or Busan® 1104 (Buckman Laboratories International, Memphis, Tennessee)
and also easily synthesized from commercially available raw materials.
As described in Buckman Laboratories' Product Profile and Analytical
Method (1992) for Busan® 1504 (both incorporated herein in their entirety by
reference), Busan® 1504 is a broad-spectrum, nonionic bactericide and
fungicide developed for the preservation of aqueous and aqueous-emulsified
systems. Busan® 1504 is active over a broad pH range and is stable under
both alkatine and acidic conditions. in addition, Busan® 1504 can be
formulated into cationic, anionic, and nonionic systems. Busan® 1504 is aiso
compatible with proteins. Busan® 1504 is a water-soluble, crystaliine solid
having 1-hydroxymethyl-3,5-dimethyl pyrazole as an active ingredient.
The preservative can be any preservative that will produce a synergistic
effect when combined with a 1-hydroxymethylpyrazole. Examples inciude
hexahydro-1,3,5-tris(2-hydroxyethyl)-s-triazine, bis 1,4-(bromoacetoxy)-
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m xtures has a synergistic relationship with the

di met hyt hydroxynet hyf pyrazol e. Preservatives useful in the invention are
comercially avail able or may be synt hesi zed from comrercially avail abl e
raw materials. Exanpl es of commercially avail abl e preservatives incl ude,
but are not limted to, Busan[err] 1210 (bis 6120340

1, 4- (br onpacet™XYF#But ene- avai | abl e from Buckman Labor al SF a8
International), Kathon CG (m xture of 5-chloro-2-nethyl -

4-isot hi azol i ne-3-one and 2-net hyl -4-i sot hi azol i ne- 3-one-avail abl e from
Rohm & Haas), Dowicil 200 (CI'S isoner of
1-(3-chloroallyl)-3,5,7-triaza-1-azoni a _adamant ane chl ori de-avail abl e
from Dow Chemi cal Co.), Propyl Paraben (err]-Cerr] alkyl

hydr oxybenzoat e- zmiénabi-srérﬁ&mmmﬂsrd?&;saimeﬁvmar&éﬁ?imidazoﬁdsdinyl

(hexahydro-1, 3, 5-tri s(2- hydr ox ethyl)-5-triazine-available from Buckfman

Labor at ori es | nt éieAdalse kagwn as erhis(NSHdhydexy- pethy2Redinxed-

1- oxi de- avai | abl gni R ' H)QQ"% ?f@' in dsl W@{ t hyl)-N
C1, 3-di hydr oxyrre’t?nﬁg/al{{aga-'%%?g%- ZHZIS?HJI: 0Z0 ? | ny’fi?wlr\ll-%gg?fgr oxy téf?ﬁ‘ urea or
di azol i di nyl ur ed.3-dihydnonnethylr2;trdinorbimidezalidiayibN-Gygroxpnetiy) grea).
(2-brono-2- Sninixﬁi?@ oPERRBI-2Inéth %%E}Sghi??(gin@-i&%rﬁpﬂh?etgﬁ%ﬁ' , and

d ydant (dinethyl —~ hydantol n-ava m Sutton Laboratories).
The preser vat i vethiagglings3-eheisk(3-¢hierogliih3 Sietrigamazrnipadamantane chintde;

material s or medi oI | t e P & 8het) | ' .
solubility in d?'ﬁ’ecﬁéﬁl lsrgksﬂ{ e H%dnz?a gc‘ﬁ“c')nfeﬂr eac%[els\c/‘fftﬂ?/gv% @ﬁ%"ﬁ%"%ﬁ&?ﬂ
materi al, or nedaldc be used;ben such mixtutes are gsadin combinatien wWithent i on, t he

T S g | 10 1

PCT/ US96/ 20340 mixtures has a synergistic relationship with the dimethylhydroxymetigdpyrazole.he

¢ > S Lui ) ith . th
o eservat i ve 1 o EserttieR spfoy it fveBPhietionferbRfl AvaiBl drifiy bo'T) |1 1°
system it is gyntifesized from ¢commeisiallp puaiablenawmatedals s Exayplesiaibl e in the
particul ar flui dcommér‘é%\ﬁhlé\'lﬁlgbfe'br@s%tmgrﬂqﬁﬂfy\hl;ltﬁe Rbt |ﬂhi S!on.

As these terns are use erern, preventing I'ncl'udes M tigating)
spoi | age is to H3usan®230dbid 1tshébrombacaioxy)Srhuteneravaiable fromdiuckman

"control s" the . | £1 i f i bl e, at

| east in part, f!barbg [ﬂ%ﬁé& im;eﬁ%%hpéglgiﬁtﬁ&?gqmg{e%r%%muH@EQQF ood that by
"control | ing" (i4-isothigzolineedionaghd 2-methiyk4-inothiazoling-3:ane-evaitablefrornRahimese
types of m croor ' | 5. AR 1R @?ms . ;}{)05- bk € 1SN0 grow h
or essentially n%ﬁg?%\vv? RW%P bg? (¢§a’s 0#1‘2” (&‘?nh%r%é" r gdg'ls’s%&{;?:%r# ﬁ‘gl l'i ng"

t he growt h of atadagwstanerchiotiderawilgbilei feom DowrGhamical .}, Reopyl Pamabegani sm
popul ation at a ge

Ceven to undet ocigy 8R! EHEYbel AR Shalolfe romRBfidiLtdfibe i@ ISR | OV

the growt h of t Hbexahydroet,dariis@:hyirxyethyl)&-triazinerevailahie ooy Buskman al s

susceptible to %%r% hr\tgﬁi%?ioﬁﬁﬁ %%dﬂjm Gn?ardﬂg &%Lﬁl@pyﬁdinethioi-
1-oxide--available from Olin Chemical Co.), Germalt fl (N-(hydroxymethyl)-N-
C1,3-dihydroxymethyl-2-5-dioxo-4-imidozolidiny!)-N-(hydroxymethyl) urea or
diazolidiny! urea--available from Sution Laboratories), Bronopol (2-bromo-2-
nitropropane-1,3 dioi--available from Boots Chemical, and Glydant (dimethyl
hydantoin—available from Sutton Laboratories).

The preservative may be chosen based on the compatibility with the
materials or media. Compatibility is determined by criteria such as solubility in
the fluid system and lack of reactivity with the fluid, material, or media in
guestion. In view of the present invention, the compatibility is readily

determined by one having ordinary skill in the art by adding (e.g., applying on
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are preserved fromthis attack and the resulting spoilage and ot her

detrinental - ef fects caused by the mcroorganisns. Further, it is also to
be under st ood t hat "controlling" the growh of at |east one

m cr oor gani sm al so i ncl udes bi ostatically reducing and/or maintaining a
| ow | evel of m croorgani snms such that the attack by m croorgani snms and
any resul ti nyosgasidage or ot her detrimental effects are PARVYRGL | e,
the m croorganismgrowh rate or m croorgani smattack rate is sl owed
down or elim nated. In the foll owi ng discussion of preferred
enbodi nents, conponent (a) is 3,5, -dimethyl 1-hydroxynethyl pyrazole and
conponent (b) is a preservative. As descri bed above, conponents

(a) and (b) are used in synergistically -Beffective amounts. The wei ght
ratios of (a) to (b) vary dependin n the type of . mcroorgani sns,
material , or n@ﬁé‘%&evﬁﬂ °%ﬁ‘89 Ubﬁ’ﬁg@!‘% P@FF’%E"%’BﬁFPeB‘?d the@%b?“&l ly, the
ratio of conpopgizervative {cPthe MRENRE B niddia R\ 1edD WhérPBERSIn T Mia sydterh 10 99,

nor e preferabl%,frrg}n 1530 to 30:1, and m)?t preferably from1:5° to 5:1.
WO 97/ 24031 is preferable that the preservative be freely soluble in the particular fluid

PCT/ US96/ 20340 resulting in a uniform solution or dispersion. -7-
The follow ng weight ratios of dinethyl hydroxynethyl pyrazole to the

fol | owi ng preser vatAs/ihesa termg are uged hareins cpreventing” (whigh ingludes mitigating)

1504: Busan[ er I kpdidg€ is to be understoodhiaPtHelprésent indention in eff &
1504 Kat hon CG[%(?Ir oihaltté prb monteuggﬁ‘[%g?{rr the

1504: Dowi ci| 28 pf at least one micropganism, respposible, at leasHp par; for

1504: Propyl PaggdiRBe. It is to be fufthef ShdkrstBod that by "coRtSMHRGEE.& AindiEt hy|
Par aben ﬁg:?etosl%oe © Busan[err c1504:8";3€(j';1n ?e}rv]étlm b

16:1 to 1:30 the growthfal jeast ere ofthesetynes f mjprrarganisms is inhibite: B 1 to 1: 10

Busan[err] 1504ihsPiwBRis! thicke R'dd growth oressentiallghé grSwih-of aflRast one
Busan[err] 1504:; Germal | I15[err .81 to 0.1:16 Busan

1504: Br onopol [ EYgrporganism. “"Controlling” the growth ptatieast one microorgsgisan| er r |
1504: d ydant [ epjalntains the micmorx;%anisnz b&ﬁ&l&ﬁ& %Zazg’esired level, J@W@%@g upon the
Zpem }‘ ic apflhl gat 1 on, 't;g?qg%ﬁgd?hsvlet o] rh{g&/ e péﬁr?x%srrefgl 2g|§l qui ;:I form byb

I ssol vi ng ePRRIFHISD] beye nggtertahie fe9-p ervative may be
prepared in anpsiiitidh AR Hwits® Wvith loPfhel rhiciddrgat@h ermudthé I necessary,
by adding a su’r’f act an?. A%i twnaﬁygﬁdem ga g s'uchr%as corlrjosi on

i nhi bitors, pefyistraterr mpterials susceptible txaitackdydheng types atmisioarganisies
f or egoi ng pr epafediréstived from this ;ﬂﬁclgﬂﬁlﬁh@'réi,dlﬁnggéﬁoyél?é ¥n@bitlel BefriftiBatdiat i ons

descri bed above_has been confirnmed using standar aboratory techni ques as
i |l ustrated bebfRets qaysed by themisseoraraismse Eugher, it in dpetaibe undersiood thate, not

limt, the presaRiollify3he idWth of at least one microorganism also includes
biostatically reducing and/or maintaining a low level of microorganisms such
that the attack by microorganisms and any resuiting spoilage or other
detrimental effects are mitigated, i.e., the microorganism growth rate or
microorganism attack rate is slowed down or efiminated.
in the following discussion of preferred embodiments, component (a) is
3,5,-dimethyl 1-hydroxymethylpyrazole and component (b) is a preservative.
As described above, components (a) and (b) are used in synergistically
effective amounts. The weight ratios of (a) to (b} vary depending on the type of
microorganisms, material, or media to which the composition is applied.
Generatly, the ratio of component (a) to component (b) preferably ranges from
0.1 to 99, more preferably from 1:30 to 30:1, and most preferably from 1:5
to 6:1.
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M cr obi ol ogi cal eval uati on A Fungal eval uation M ner al
sal ts-glucose nedi um was used. To prepare the nmedium the follow ng
ingredients were added to 1 liter of deionized water: 0.7 g of
KHferr]PJerr], 0.7 g of MgS err].7Herr]O 1.0 g of NHerr]NJerr],
0.005 g Nad, 0.002 FeSOerr].7H err]O 0.002 g ZnSd err]

0.001 g MhSO é‘f'(?’]’.’)ﬂ??err]o, 10 g of ducose. The pH of the %@m
adjusted to 6 with 1IN NaCH The nediumwas distributed in 5.0 m anounts

in test tubes and autoclaved at 121C for 20 m nutes. The WO

97/ 24031

PCT/ US96/ 20340 7- - 8- f ungus,
A, niger, was grown on a potato dextrose agar slant for 7 to 10 days and

a spore suspensi on PHADBIGHRE e Rtk QeI FBRIRINIBRBAE R (b2

nt
into a sterile saline solution. ter addition of the biocides in the
desi red conctolevingipseservaives aresalse preferrédier al  sal t s- gl ucose nedi um the

fungal spore summdmsgﬁ@e% 0.1 m of iggghiy+.2The final spore
roxi mately 8 .

concentration was ap err] cfu/nL. The I nocul ated nedi a was
i ncubat ed at 28[ er rBusan® 15§)4:KaghaniCH® s . BO:1toda&t eri al eval uation

Nutrient broth grovg&amswmd To prepar eabﬁqor{% um the

foll owi ng ingredients were a 0 one liter of deionized water 8.0 g

Nadl , 1.0 g gl ucd¥san®b04;Ryopyl Payahepne. The pHBHftothtd medi um was
adjusted to 6 wt . J i stributegd.y anounts in test
S g

t ubes and aut ocl ave S at 121 err] ter addition of the
biocides in the dusan®d564Busat®A5DBNns t o t he ndbrlitert3lorot h, 100

mcroliters of a s '1%34 ; nas aer ugh, | s of

approxi mately 10[ ekbrﬁ%gg?lc nLgv?/g#ugEa ed and [ ncgg';b?i@ ﬁfd 37[err]C for 5-7
days. I n t sER@S04Germal Yiler gi sti ¢ ef f edtt tadisl:2Bnonstrated in
separate  experi %gngwskg?néﬁ“%%- di met hyl - 1bféyp{°q3<¥.gﬁt hyl pyrazol e,

desi gnat ed as conponent e correspondi ng preservative or its salt
as conponent B in Busan®ri584:Brséndped®s i n varyi ng 8&tlited:68nd a range of
concentrations agai . , Aspergillus gj ?aigj al so agai nst the
bacterium Pseudomwnugénéqgg?'él nogﬁé usi ng the net ﬂgggro éscri bed above.

The | owest concent Repeodingupentite specificrapplication,the coutpositiarnmap bel et el vy

Pact ori um for - dgarel iR Bl wh SBmiBRon b h JSaREEONeRY' § o7
syner gi sm cal culhgfressrvativedmapbe prepaced inlan enauision formi bytemulsifying ik int hen
conpared W th tiagedfi RBEMsSn/ B) abilifig AurraBEht. VRudiftHaP et s BhQEs ' "
corrosion inhibitors, performing agents, and insecticides may be added to the
foreguing preparation.
The synergistic activity of the combinations described above has been
confirmed using standard laboratory techniques as illustrated below. The
following examples are intended to illustrate, not limit, the present invention.

A Fungal evaluation

Mineral salts-glucose medium was used. To prepare the medium, the
following ingredients were added to 1 liter of deionized water: 0.7 g of KH,PO,,
0.7 g of MgS0,.7H,0, 1.0 g of NH,NO,, 0.005 g NaCl, 0.002 g FeS0,.7H,0,
0.002 g ZnSO,.7H,0, 0.001 g MnSO,.7H,0, 10 g of Glucose. The pH of the
medium was adjusted o 6 with 1N NaOH. The medium was distributed in
5.0 m! amounts in test tubes and autoclaved at 121°C for 20 minutes. The
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concomtantly prepared flasks or test tubes. Syner gi sm was
denonstrated by the nethod described by Kull, E C., Ei sman, P.C. ,
Sylwestrwi cz, H D., and Mayer, R L. 1961. Applied M crobi ol ogy. 9:538-541
wherein WO 97/ 24031

PCT/ US96/ 20340 QA/VQa + B/ Q@ is less than 1
Qa ( Busan[ erwd 91/203) = Concentration of conpound A i PGTAIPG2034
mllion, acting alone, which produced an end

poi nt . Q@ (preservative) = Concentration of conpound B in parts per
mllion, acting alone, which produced an end

poi nt QA (Busan[err] 1504) Concentration of conpound A in parts
per m | F8-on, inthe m'xture whi ch
produced an en’d

(pr eser vat i ve)ungus, A. Njgar 3R 9raWNAaR 3 potaladmdieee BQ?rrFlwlf?'? $9e10 days

mllion, in thgy SreSs hﬁ-}bdd

poi nt. - dV%% heu sgﬁﬁnﬁ]} qg‘ﬁék it thersgg[[ees rfrq[nrx]éhne sol?]rét

ant agoni sm i s intg %aﬁee@t%aynaﬁdmnmmadynmo& epindhe desitrd vity is

i ndi cat ed.  Vhegricfitrations® e 4168 miAbuPsdIt-d n.;éoaﬁaﬁmmﬁ ARAPLRIraM exi st.s.

This procedure for denpbnstrating synergismo e conposit this
i nvention is aSusPgesign u@é@ddem«htodpf mbbelumb odhel finel sm congeniratien

concerni ng t i S SRrERhaldly A0CHBRL e fkeles Bhaidlees iSLba8 A 2000 1

is i ncorporafPé‘dlU-Hérd@Nﬁ by reference. In general, however, an
effective fungicigal a@Qc@ﬁSf‘&? | response can be obtained when the
synergistic conbination 1s enployed in concentrations ranging from about

0.1 to about 10, OdNMtfignhbrsth grovith imetiium wastusetip foarepase thermedivebithe about 0. 1
to about 5, 00 to a%ﬁyeﬂ%g&gggéﬁéﬁ 'éﬁeﬁ?&%déxoﬁﬁe&%‘t&r% g dgm and

from about O. ppm of a preservative, prefe y about 0.1

to about 5, 0001 P gralupege, anss1. 09 tafptonen | Theaptd of the reedivmwas awtmed tofin
with 1 N HCL. This was distributed in 5 mL amounts in test tubes and
autoclaved for 20 minutes at 121°C. After addition of the biocides in the
desired concentrations to the nutrient broth, 100 microliters of a suspension of
Pseudomonas aeruginosa celis of approximately 10° cfc/mlL. were added and
incubated at 37°C for 5-7 days.

In the Examples, a synergistic effect was demonstrated in separate
experiments by testing 3,5,-dimethyi-1-hydroxymethylpyrazole, designated as
component A and the corresponding preservative or its salt as component B in
a series of tests in varying ratios and a range of concentrations against the
fungus, Aspergillus niger and also against the bacterium, Pseudomonas
aeruginosa using the methods described above.

The lowest concentration of each mixture or compound which completely
prevented growth of the fungus for about two weeks (10-14 days) and the
bacterium for about one week (5-7 days) was taken as the end points for
synergism calculations. End points for the various mixtures were then
compared with the end points for the pure active ingredients alone in
concomitantly prepared flasks or test tubes.

Synergism was demonstrated by the method described by Kull, E.C.,
Eisman, P.C., Sylwestrwicz, H.D., and Mayer, R.L. 1961. Applied
Microbiology. 9: 538-541 wherein
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WD 97/ 24031

PCT/ US96/ 20340 -10-

Table 1 Summary of Synergismin Antibacterial Test (vs Ps. aerugi nosa)

Conbi nat i on Syner gi sm SI Range 551504

+ BS1210 yes 0.48 - 0.75 ot

Kathon CG WO 0.58 - 0.75 i

Dowi ci | 200 yes 0.79 - 0.93 BS1504 +

Propyl Paraben yes 0.67 - 0.83 BS1504 +

Met hyl Par aben yes 0.68 - 0.92 BS1504 +

BS1506 yes 0. 70_9_ 97 BS1504 +

Sodi um Omadi ne yes .68 - 0. BS1504 +

Germal | I yes Q i g n1 BS1504 +

Germal | 115 yes QA/Qa @@Qbu%e% tha BS1504 +

g sggﬁ::” Qa (Bué’:ﬁ\% 1504) %cent of compound A in g 2

Sunmmary of Syner gi sm in Antifungal alone ‘3’““’" produced

Conmbi nati on Synerg| s I Range BS1504 +

CB:nglO Qb (prek&rvative) 0. 5 & atralliod of com %b 4er+ Kzzaggon
yes - 2gling, aane dlic %hh

yes 0.55 - 0.77 po ra en

BS1504 + Met hyl Paraben no ‘BS1504 + 881506 yes

0.67 - 0.93 QA (Busan® 1504)

i

Concentration of compound A in parts per
million, in the mixture, which produced an end

point.

Concentration of compound B in paris per
million, in the mixture, which produced an end
point.

QB (preservative)

When the sum of QA/Qa and QB/Qb is greater than one, antagonism is
indicated and when the sum is equal to one, addivity is indicated. When the
sum of this value is less than one, synergism exists.

This procedure for demonstrating synergism of the compositions of this
invention is a widely used and acceptable procedure. More detailed
information is provided in the article by Kull et al. Further information
concerning this procedure is contained in U.S. Patent No. 3,231,508, which is
incorporated herein by reference.

in general, however, an effective fungicidat and bactericidal response
can be obtained when the synergistic combination is employed in
concentrations ranging from about 0.1 to about 10,000 ppm of a
1-hydroxymethylpyrazole, preferably about 0.1 to about 5,000 ppm, and most
preferably about 1 to about 2,000 ppm, and from about 0.1 to about
10,000 ppm of a preservative, preferably about 0.1 to about 5,000 ppm and
most preferably about 1 to about 3,000 ppm.
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B51504 + Sodi um Oradi ne yes 0.34 - 0.77 BS1504

+ Cermal | |1 yes 0.73 - 0.97 BS1504 +
Germal | 115 no BS1504 + Bsonopol yes
0.69 - 0.93 B51504 + d ydant yes 0. 68-
0. 97 *Sl=1(additive) or S1>1 (antagonistic) were not included.
WO 97/ 24031 wo 97724031 PCI/C836720340
PCT/ US96/ 20340 -11-
Table 3 Conbi nati on of Busan 1504 with Busan 1210
vs Ps. aerugi nosa BS1504 BS1210 Gowmh SI BS1504
BS1210 G ow h Sl (ppm (pprq (ppm
(ppm 10 0 -10- 30 +
20 0 + 30 2 + 40
0 + 30 5 + 80 0
+ 30 10 + 100 0 +
30 20 + 120 0 - 40
1 + 140 0 - 40 2
+ 160 O  Tablel - Summaryofs ism in AhHbacterial Tesb(vs Ps. aeruginosh)
180 0 . il 10 s P e 00
0 - Combination 40 Zfnergism - SI Range* 0. 58 0
10 + 50 1 + 0 20
+ 50 2 + 0 30 +
50 5 BS1504 + BS1210 () 48 Y&s 4048-075 |
50 10 BS1504 + Kﬁhon G 50 Yes + 0.58 - 0.75 50
20 0 60 BS1504 + Dowicil 200 yes 60 0.79 - 0.931 +
0 80 _BS1504 + Propyl Paraben Y hid 5 0.67 - 0.83 +
B51504 + Methyl Paraben es D.68 - 0.92
B51504 + BS1506 yes 0.70 - 0.97
BS1564 + Sodium Omadine yes 0.68 - 0.98
BS51504 + Germall II yes 0.73 - 0.98
BS1504 + Germall 115 . yes 0.77 - 0.96
BS1504 + Bronopol yes 0.75 - 0.96
BS1504 + Glydant yes 0.75 - 0.96

Table 2 Summary of Synergism in Antifungal Test {vs A. niger)

Combination Synergism SI Range
BS1504 + BS1210 yes 021 -0.72
BS1504 + Kathon CG yes 0.79 - 0.96
BS1504 + Dowicil 200 yes 0.55-077
BS1504 + Propyl Paraben no —
BS1504 + Methyl Paraben no —_ )
BS1504 + BS1506 yes 0.67 - 0.93
B51504 + Sodium Omadine yes 0.34-077
BS1504 + Germall I yes 0.73 - 097
BS1504 + Germall 115 no ——
BS1504 + Bronopol yes 0.69 - 093
B51504 + Glydant yes 0.68 - 0.97

* SI=1 (additive) or SI>1 (antagonistic) were not included.
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0 100 - 60 5 -

0. 56 * 10 2 + 60 10 -
10 5 + 60 20 - 10
10 + 70 1 + 10 20
+ 2 + 20 2
2o g WO 97124050 0. 65 20 c pcgusmoﬁm
70 10 20 10 + 70 20
- 20 20 + WO 97/ 24031
PCT/ US96/ 20340 -12-
Tabl e 4 Conbi nati on of Bpﬁan 1504 with Busan 1210
vs A niger BS1504 BS1210 Gowh Sl BS1504
BS1210 Growt h sl (ppm (ppm (ppm
(ppm 300 0 + 100 0.2 +
400 0 + 100 0.4 + 500
0 + 100 Palfie 3 + 600 0
- 100 ConBirftion of Busen 1504 with Busin3%1g 700 0
) 100 1.0 vg Ps: aeruginos?0 )
100 1.5 0 0.2 + 100 2.0
- 0 0.5 + 200 0.1 +
0.8 + 200 0.2 + 0 1
o a 0 0 N

I ?:;,?58 ?51;3)0 5: rowth SI BSIS04  ES1210  Growth  SI 2
200 0.8 PR 8 epm)  (ppm) 200
1.0 - 10 0 3+ 30 1 +

20 0 + 30 2 +

40 0 + 30 5 +

80 0 + 30 10 +

100 0 + 30 20 +

120 0 - 40 1 +

140 0 - 40 2 +

160 0 - 40 5 +

180 0 - 40 10 +

200 o . 40 20 - 0.58

0 10 + 50 1 +

1] 20 + 50 2 +

0 30 + 50 5 - 048

0 40 + 50 10 .

0 50 + 50 20 -

0 60 + 60 1 +

0 80 - 60 2 +

0 100 - 60 5 - 0.56

10 2 + 60 10 -

10 5 + 60 20 .

10 10 + 70 1 +

10 20 + 70 2 +

20 2 + 70 5 - 065

20 5 + 70 10 -

20 10 + 70 20 .

20 20 +
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0 16 -
0.2 + 300 0.1 - 0.51 10
0.5 + 300 0.2 10 0.8 +
300 0.4 - 10 1.0 + 300
0.6 10 1.5 + 300 0.8 - 10
2.0 - WO972431 57 300 1.0 - 10  PCT/USH6A0340 -
300 1.5 - 50 0.2 + 400
0. 05 - 0. 67 50 0.5 + 400
0.1 - 50 0.8 + 400 0.2
- 50 1.0 - 0.21 400 0.4 - 50
1.5 - 400 0-18- - 50 2.0
- 400 0.8 - 50 4.0 -
400 1.0 - 400
1.5 WD 97/ 24031
PCT/ US96/ 20340 bﬁﬂs -13-
Table 5 at i an 15 0 th Kat hon CG
vs Ps. aeruginosa %@% 0?%@3@;@504 with Ry 10 BS1504
KNCC  Gowh Sl (ppm) ( p¥EYy\. niger (ppm)
(ppm 10 0 + 30 1 +
20 0 + 30 2 + 40
0 + - 30 5 80 0 +
30 10 BSISO4  BS12ip  GRoweR S TO° 9 +
BSI504 BSI210  Growth
30 20 ( H rowt, SI
30
403 g * 100 02 "
500 0 100 0.4 +
+ 100 0.6 "
600 0 - 100 0
700 0 . -8 - 0.27
800 0 100 1.0 .
- 100 15 .
)
0.2 + 100 2.0
0 0.5 + ; N
b 08 200 0.1 +
T A
4 .
3 i + 200 0.6 ] 038
0 + 200 0.8 .
0 8 - 200 1.0 .
16 - 200 15
10 0.2 + 300 0‘1 i
10 0.5 + 300 0'2 ] 031
10 0.8 + 300 0.4 )
10 1.0 + 300 0.6 )
10 1.5 + 300 )
10 5 0.8 .
0 - 0.27 300 1.0 -
10 4.0 - 300
50 0.2 1.5 -
50 - + 400 0.05 - .67
0.5 + 400 0.1 .
50 0.8 + ¥y
400 0.2 -
50 1.0 -
. 0.21 400 0.4 .
50 15 - 400 0.6
50 2.0 - 400 0.8 ]
50 40 - : )
- 400 1.0 .
400 1.5 -
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1 + 140
570 ° ) 40 ‘210 + 160 0
° - - 0.58 180 0
- 40 5 C
40 10 - 200 0
- 10 +
40 ero W 97124031 go ] 50 rc'r/usgsgzom
: 50 5 -
0 ° 30 50 10 - 0
0. 67 0 40 - - ] 0 50 ]
50 50 o
60 1 £ 0 80 i - :
2 + 0 100 . 50 10
i e 10 ? 60 20 10 10
1 0 > § 70 1 + 10
> 10 20 - - 0. 68 20
20 o 70 f;bles g .
2 + Comm\atiog f Bushn 1504 with Kaﬂao%_%g;] >
2 0 _ 20 _ Y8 Ps. aerugingsg o7, 54031
20 - 20 20 14
0 .
'II:'.aC-llo_{ 3826/ 2034 Conbi nati on of Busan 1504 wi th Kat hontg;504
vs A. niger BS1504 KNCC Gowh S1 oo
KN CC G owt h Sl (ppm (ppm
(ppm BSIS04 KNCG Growth s BS1504 KNCG Growth S
10 0 + 30 3 "
20 0 + 30 2 +
40 0 * 30 s M
10 ; . 30 10 - 075
100 0 M o by -
120 0 - 40 1 .
140 0 : © ] :
160 0 : © 2 - vse
180 0 - 40 10 -
200 0 - 40 20 i
0 10 + 50 1 .
0 20 - 50 2 +
; 3 ) 50 5 - 0.67
0 40 - 50 10 ]
0 50 - 50 20 )
0 60 - 60 1 +
0 80 - 60 2 :
’ 2 ; 60 5 - 075
10 2 + 60 10 .
10 5 + 60 20 A
10 10 + 70 1 +
0 20 ) 70 2 - 0.68
20 2 + 70 5 ]
20 5 + 70 10 .
20 10 - 0.67 70 20 )
20 20 -
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300 0 200 5 + 400
0 C+ 200 10 + 500 0
+ 200 15 + 600 0 +
200 20 + 700 0 200
25 - 0. 87 800 0
200 30 WO 97/24031- 0 10 PCT/US96/203402 0
35 - 0 20 + 300 5
+ 0 30 + 300 10 +
0 40 - 300 15 + 0
50 - 300 20 - 0. 87
60 - 300 -6 - 0 70
- 300 30 - 0 80 -
300 35 - 10 10 40
1 + 10 20 + 400 2
+ 10 30 + 400 4 +
10 40 + Table§ 8 + 50
10 + Combinggign of Busan 3504 with Kathon CG 0.90
50 20 + ysfdoniger 20 - 50
30 + 400 25 - 50 40
- 400 30 - 100 10 +
500 1 + 100 20 + 500
2 + 100 30 - 0. 87 500 4
+ 100 B4  KNCG  Growth Sl BS1S0400 KN CG  OGrowth . &1
500 16 oom)  (ppm) . 2ho
20 PP ppm ool P g WO
97/ 24031 300 0 + 200 5 +
PCT/ US96/ 20340 400 0 + 200 10 - 45-
Table 7 500 0 Conbtnation of Bus&i0 1504 Wi th Dowi cil 200
vs Ps. aerugi nos&0 0 + 200 20 +
700 0 + 200 25 - 087
800 0 - 200 30 .
0 10 + 200 35 -
0 20 + 300 S +
0 30 + 300 10 +
0 40 - 300 15 +
0 50 - 300 20 - 0.87
0 60 - 300 25 -
0 70 - 300 30 -
it 80 - 300 35 -
10 10 + 400 1 +
10 20 + 400 2 +
10 30 + 400 4 +
10 40 + 400 8 +
50 10 + 400 16 - 0.90
50 20 + 400 20 -
50 30 + 400 25 -
50 40 - 400 30 -
100 10 + 500 1 +
100 20 + 500 2 +
100 30 - 0.87 500 4 +
100 40 - 500 8 +
500 16 -
500 20 .
500 25 .
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BS1504
(ppm)
+

30
30
+
120
0
40
20
+
0
130
+
50
50
50
60
10
0. 86
10
20
+
70
70
30

PCT/ US96/ 203

DW20O0 Gowh Si BS1504 DW20O0 G owt h Si
" (ppm (ppm (ppm 10 0
30 10 + 20 0 +
20 + 40 0 + 30
+ 0 - 30
L0 WO 93194031 ‘ 30 o PCTIUS%méQ)
0 - 30 60 + 140
- 30 70 + 160 0
40 10 + 180 0 -
20 + 200 0 -15- - 40
+ 0 100 + 40 40
0 110 + 40 50 +
120 + 40 60 + 0
+ 50 10 + 0 140
50 20 Tible7 O 150 +
30 - CombiRatith of BusaR 1504 with DobiS 200 +
40 + 0 . aeruginosa >0
- 0. 90 10 30 + 50
10 40 + 60 10 +
50 + 20 -
10 60 + 60 30 -
70 BSIS04 DW200 Growth Sf 60 BS150#0  DW200 __ Growth ?8
+ (ppm)  (ppm) 60 50  (ppm) - (ppm) 20
60 60 20 40 +
10 W _ o0 0. 93 20 30 500 + T
20 20 . 0 99 + 60 30 + 20 + 70
. ; g 70 *+ + 30 30 70 + 40
VO 9744031 | - gg gg +
40 12 0 - 30 60 'QG'
140 0 - 30 70 +
160 0 - 40 10 +
180 0 - 40 20 +
200 0 - 40 20 +
0 100 + 40 40 +
0 110 + 40 50 +
g 120 + 40 60 +
0 130 + 50 10 +
0 140 + 50 20 +
0 150 + 50 30 - 0.79
0 160 + 50 40 +
0 180 - 50 50 - 0.90
10 30 + 50 60 -
10 40 + 60 10 +
10 50 + 60 20 - 0.86
10 60 + 60 30 -
10 70 + 60 40 -
20 20 + 60 50 -
20 30 + 60 60 +
20 40 + 70 10 - 0.93
20 50 + 70 20 -
20 60 + 70 30 -
20 70 + 70 40 -

SUBSTITUTE SHEET (RULE 26)



Tabl e 8 Conbi nati on of Busan 1504 with Dowi cil 200
vs A ni-ger BS1504 DW0O0 Gowth Sl BS1504 DW200
G owt h S| (ppm (ppm (ppm (ppm
300 0 200 20 + 400
0 + 200 50 + 500 0
+ WO 9724031 200 80 - 0. 53 PCT/USH9340 0
+ 200 100 - 700 0
200 120 800 0 - 200 150
- 0 100 + 200 200 -
0 200 + 200 250 - 0
300 - 200 18300 - 0 400
300 10 + 0 500 - 300
20 + 0 600 - 300 40
+ 10 50 + 300 60 -
0. 63 10 100 + Table g 300 80 -
10 200 - . 68 0 100 - 10
550 _ Comb%gg@n of Busan 1504 with Dowiclf 200 1 300
- 300 150 V¥sA.niger 5o 50 +
300 200 - 50 100 + 400
10 + 50 150 + 400 20
+ 200 Q.74 400-. 40 +
50 >0 o5o ESIS04  DW200 Growth SI ) BSIS04  DWp00  Growth &I

(ppm) {ppm) {ppm) SRR
0.77 50 300 80 -
100 50 30 F o " 400505 160 P —+00
100 + 400 0 + 400 12&00 1 + 150 -
0.64 400 500 150) s - 100 200 200se - 055
400 200 660 -0 106 250 200 - 100000 - 300 -
PCT/ US96/ 20340 ¥¥9 97/ 24031 - 200 120 -

800 0 - 200 150 -

0 100 + 200 200 -

0 200 + 200 250 -

0 300 . 200 300 -

0 400 . 300 10 +

0 500 - 300 20 +

0 600 - 300 40 +

10 50 + 300 60 - 0.63

10 100 + 300 80 -

10 200 . 0.68 300 100 -

10 250 . 300 120 -

10 300 - 300 150 -

50 50 + 300 200 -

50 100 + 400 10 +

50 150 + 400 20 +

50 200 - 0.74 400 40 +

56 250 - 400 60 . 0.77

S0 300 - 400 80 -

100 50 + 400 100 -

100 100 + 400 120 .

100 150 - 0.64 400 150 .

100 200 - 400 200 -

100 250 -

100 300 -
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-17- Table 9
Conbi nati on.of Busan 1504 and Propyl Paraben
vs Ps. aerugi nosa BS1504 PPB Gowth S1 BS1504
PPB Gowt h S1 (ppm (ppm (ppm
(ppm 40 0 + 40 PCEIOB96120340  +
60 0 WOS4e3 40 600 + 80
0 + 40 700 - 0. 80 100
0 + 40 800 120 0 -
50 200 + 140 0 - 50
300 + 160 - q7- 50 400
+ 180 0 50 500
0.75 0 200 + 50 600 -
0 400 + 50 700 - 0
600 + 60 100 + 0 800
+ 60 200 Table 8 0 900 +
60 300 + inati AQ3504 and Propy! Paraben 60
400 : 0. 77 Corbingtion d!i%%‘ Ginosa + 60
500 0 1500 - 60 600 -
0 2000 - 70 50 + 10
700 + 70 100 + 10 800
+ 70 200 - Q72 10 900
N 3515?0 PPB Sl _ BS}94 PPB gooGrowth . S
70 400  ‘epm_ (ppmipg 700  ‘pRm  (ppm) 70
500 - 20 866 ~+— = 86~ pavy
- 0.67 7 5 9 00 + % %o 20
- 30 5 ot . 4080 g0 40 . ~0.80
30 600 100+ 0 + 80 40 60 sgop -- 30
700 - 10.72 ¢ 80. 80 s6 - 200 30 + 800
- 140 800 100 - 50 300 +
80 200 160 - 0 - 50 400 + 80
300 - 180 0 - 50 500 - 0.75

0 200 + 50 600 -

0 400 + S0 700 -

0 600 + 60 100 +

0 BOO + 60 200 “+

0 900 + 60 300 +

0 1000 + 60 400 - 0.77

0 1200 + 60 500 -

0 1500 - 60 600 -

0 2000 - 70 50 +

10 700 + 70 100 +

10 800 + 70 200 - 072

10 300 + 70 300 -

20 600 + 70 400 -

20 700 + 70 500 -

20 800 + 80 10 - 0.67

20 500 + 80 20 -

30 500 + BO 40 -

30 600 + 80 60 -

30 700 - 0.72 80 80 -

30 800 - B0 100 -

BO 200 -
80 300 -
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Tabl e 10 Combi nation of Busan 1504 with Propyl Paraben
vs A niger BS1504 PPB Gowh S1 BS1504 PPB
G owt h S1 (ppm (ppm (ppm (ppm
300 0 W0 9724031+ 200 10 PCTUS96/20340 0
0 + 200 20 + 500 0
+ 200 40 + 600 0 +
200 60 + 700 0 - 200
80 + 800 0 - 200 100
+ 0 50 + -18- 200 150 + 0
100 + 300 10 + 0 150
+ 300 20 + 0 200 -
300 40 + 0 250 - 300
60 + 0 300 - 300 80
+ 0 400 - Table 10 300 100 + 0
500 - Combinatign of Busan 1504 with PropyhParaberi 0 50
+ 400 20 Vs A. niger 10 80 +
400 40 + 10 100 + 400
60 + 10 150 + 400 80
+ 50 50 + : 400 100 + 50
80 + 50 100 + 50 150 + 100
10 + BEVS04 20 +66 o + 100
50 N ( (PPB o Growth 3 10 51:34 m Growth Sl

300 0 + 200 10 +

400 0 + 200 20 +

500 0 + 200 40 +

600 0 + 200 50 +

700 0 - 200 80 +

800 0 - 200 100 +

0 50 + 200 150 +

0 100 + 300 10 +

0 150 + 300 20 +

0 200 - 300 40 +

0 250 - 300 60 +

1] 300 - 300 BO +

0 400 - 300 100 +

0 500 - 400 10 +

10 50 + 400 20 +

10 80 + 400 4 +

10 100 + 400 60 +

10 150 + 400 Bo +

50 50 + 400 100 +

50 80 +

50 100 +

50 150 +

100 10 +

100 20 +

100 40 +

100 60 +

100 80 +

100 100 +

100 150 +
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100 150 + WO 97/ 24031
PCT/ US96/ 20340 Table 11
Conmbi nation of Busan 1504 and Met hyl Paraben
vs Ps. aerugi nosa BS1504 MPB  Gowth S1 BS1504
MPB Growt h S1 (ppm (ppm PCT/US96/20340PP M)
(ppm 200 97124031 ( + 30 400 +
60 + 30 500 -
1.07 80 0 + 30 600 100
0 + 30 700 120 0 -
30 800 - 140 0 40- - 40
300 + 160 0 40 400
+ 180 0 - 40 500 -
1.15 0 200 + 40 600 -
0 400 + 700 0 500
+ 50 0 600 -
able 11
50 400 ¥ C°§l? ation of BZQJSI 1504 and Methyl Paraben >0
500 + 0 8‘ ve Ps. aeruginos 50 600
' 0 900 %o 700 -
1.56 0 1000 - 60 200 +
0 1500 - 60 300 + 10
400 + BS1504 MPB @lowth 51400 BS1504 MPB 10 Growth 560
+ {ppr60 (ppm) 500 10  (ppm) 600(ppm} - 1.08
60 600 . 1.50 10 700 -
70 50 40 0 10 ¢ 800 30 400 + 70
100 + %’3 0 900 r - o ® 70 - 208
+ 20 0 o N 3070 700 300_ +
120 0 - 30 800 -
140 0 - 40 300 +
160 0 - 40 400 +
180 0 - 40 500 - 115
0 200 + 40 600 -
o 400 + 40 700 .
0 500 + 50 300 +
0 600 - 50 400 +
0 700 . 50 500 +
0 800 - 50 600 +
0 900 - 50 700 . 1.56
0 1000 - 60 200 +
0 1500 - 60 300 +
10 400 + 60 400 +
10 500 + 60 500 +
10 600 . 1.08 60 600 - 1.50
10 700 - 70 50 +
10 800 - 70 100 +
10 900 - 70 200 +
20 400 + 70 300 +
20 500 + 70 400 +
20 600 - 1.16 70 500 . 141
20 700 - 80 1 -+
20 B0O - 80 20 +
80 50 +
80 100 +
80 200 +
80 300 +
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70 400 + 20

20 500 + . 1.41 20
600 o 1.16 ;8 igo N 20 800
00 -
! 80 20 + 80
80 50 + 80 PCT/US96/203490
100 L WO9724031 50 200 "
+
WO 97/ 24031 0 -20-
4 _ .
‘I?gtl)-{ (laJSSig/ 208 Conbi nati on of Béjswaﬂ 12?4 with Met hylssfg(r)iben \PB
vs A niger BS1504  MPB Gn (ppPm  (ppm
Gowh S (ppm (ppm) 200 100 + 400
300 0 * 200 200 + 500 0
0 + 600 0 i
400
+ 200 oTable 12 200
588 600 1 fsombmatm(pf Busan 1504 with Methyl Paraben 200
- A. ni
300 50 £ 0 2084 moer + 300 200
100 + 0 400 200 500 s
¥ 0 600 ' 300
0 800 - 300 800
600 + gs = 1000 - 400 +
. 37 0 00 MPB - GCrowth §I BS1504 m Gromh 8110
io 200  ‘pPmk  (ppm) A0 gggﬁ#mﬂ ) 600
400 * 300 4(@ + 400 + 200 100 +
+ 400 + 200 200 +
500 + 200 400 +
600 0 * 200 600 +
700 0 + 200 800 - 125
800 0 - 300 50 +
0 200 + 300 100 +
1] 400 + 300 200 +
0 600 + 300 400 +
0 800 - 300 600 +
0 1000 - 300 800 - 1.37
0 2000 - 400 50 +
10 200 + 400 100 +
10 400 + 400 200 +
10 600 + 400 400 +
10 800 - 1.01 400 600 - 125
10 1000 - 400 800 +
50 200 + 500 10 +
50 400 + 500 50 +
50 600 + 500 100 +
50 80O - 1.06 500 200 +
50 1000 . 500 400 +
100 100 + 500 600 - 1.37
100 200 + 600 10 +
100 400 + 800 50 +
100 600 + 600 100 +
100 800 - 113 600 200 +
600 400 +
600 600 - 1.50

SUBSTITUTE SHEET (RULE 26)



10 800 - 1.01 400 600 -
1.25 . 10. 1000 - 400 800 +
50 200 + 500 10 + 50
400 + 500 50 + 50 600
+ 500 100 + 50 80P cTUS96/20340
1. 06 Y 97/24031 200 + 50 1000 -
500 400 + 100 100 + 500
600 - 1.37 100 200 + 600
10 + 100 400 + 600 50
+ 100 600 + 21 600 100 + 100
800 ; 1.13 600 Y00 +
600 400 + 600
600 - 1.50
PCT/ US96/ 20340 WD 9/ 24031 -21-
Tabl e 13 Conbi nati o F,&gsan 1504 with Busan 1506
vs Ps. aeruginosa S1504. n.é 506 BS1504
BS1506 Gowh S CB"(‘]bbd‘gﬁL]‘m ‘fﬁ‘g eﬁﬁ?\mgﬁ (ppm)
(ppm 40 0 + ) 20 10 +
60 0 + 20 20 + 80
0 + 20 30 + 100 0
+ 0 40 + 19090 fa¥ T'
20 50 ?sfsjg ?51‘5:’? 40 Growth S ?s;%i :351555 Growth _, Sl
60 ¥ VI : P PP 70
- 0.73 4  I8G g - 20 10 30 5
+ 0 20 o + + 0 20 10 &+ + 0
40 + 80 0 3Q 20 20 + 30 +

100 0 + 20 40 +

120 8 + 20 50 +

140 0 - 20 60 +

160 D - 20 70 - 0.73

180 0 - 30 5 +

0 20 + 30 10 +

0 40 + 30 20 +

0 60 + 30 30 +

0 80 + 30 40 +

0 100 + 30 50 +

0 120 - 30 60 +

0 140 - 40 1 +

] 160 - 40 5 +

0 180 . 40 10 +

0 200 - 40 20 +

5 10 + 40 30 +

5 20 + 40 40 +

5 30 + 40 50 +

5 40 + 50 1 +

5 50 + 50 5 +

5 60 + 50 10 +

5 70 + 50 20 +

5 80 - 0.70 50 30 +

10 20 + 50 40 +

10 30 *

10 40 +

. 10 50 +

10 60 +

10 70 +

10 80 +
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0 60 + 30 30 + 0
80 <+ 30 40 + 0 100
+ 30 50 + 0 120 -
30 60 + 0 140 - 40
1 + 0 160 - 40 5
+ 0 WO 9724080 - 40 10 PCT/US96/20340
200 - 40 20 + 5 10
+ 40 30 + 5 20 +
40 40 + 5 30 + 40
50 + 5 40 + 50 1
+ 5 50 + -22- 5 5 +
60 + 50 10 + 5 70
+ 50 20 + 5 80 -
0.70 50 30 + 10 20 +
50 40 + 10 3 + 10 40
10 50 + 10 . Yabre 14 + 49 70
10 80 + Combingfipn) 7? 8%;;\11 504 with Busan 1506
PCT/ US96/ 20340 ys A. miger -22-
Tabl e 14 Conbi nati on of Busan 1504 with Busan 1506
vs A niger BS1504 BS1506 Gowh Sl BS1504
BS1506 G owt h S1

BS1504 BS1506 Crowth Si BS1504 BS1506 Growth Sl

(ppm) {ppm) {ppm) (ppm)

300 0 + 200 50 +

400 0 + 200 100 +

500 0 + 200 150 +

600 1] + 200 200 +

700 0 - 200 250 - 0.5

800 (¥} - 200 300 -

0 100 + 300 20 +

0 200 + 300 40 ¥

] 300 + 300 60 +

0 400 - 300 80 +

] 500 - 300 100 +

0 600 - 300 150 +

10 100 + 300 200 - 093

10 200 + 300 250 -

10 300 - 0.76 300 300 -

1¢ 400 - 400 20 +

50 100 + 400 40 +

50 200 + 400 60 +

50 300 - 0.82 400 80 +

50 400 - 400 100 +

100 50 + 400 150 +

100 100 + 400 200 -

100 150 + 400 250 -

100 200 + 400 300 -

100 250 - 0.77

160 300 -

100 400 -
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(ppm (ppm (ppm (ppm 300 0
+ : : 200 50 + 400 0 +
200 100 + 500 0 + 200
150 + 600 0 + 200 200
+ 700 0 200 250 06/2034
0.91 goo Wo9mz4ph 200 35S 0
0 100 + 300 20 + 0
200 + 300 40 + 0 300
+ 300 60 + 0 400 -
300 80 + 0 500 23. - 300
100 + 0 600 - 300 150
+ 10 100 + 300 200 -
0.93 10 200 + 300 250 -
10 300 - 0.76 300 300 10 400
- : 400 20 50 100 +
Tdble 15

400 40 * Cogrgoanaﬁonofaﬁggn 1504 witfl Sodium Omagine 400
60 + 50 s P aerug;:g 80
+ 50 400 - : 100 +
100 50 + 400 150 + 100
100 + 400 200 100 150 +
400 250 100 200 + 400 300
100 250 BS1504 SOMlp 77Growth 1 (5 SCGMD GrowthoQ St
- WO 97/ 2%pmd  (ppmy (ppm)  (ppm)
PCT/ US96/ 20340 23
Tabl e 15 _ 23 g:onbi naﬁi on of Busan ]£04 W t}g Sodi u:r:n Omadi ne
vs P. aerugi nosa 80 0 + 40 40 +

100 0 + 40 60 - 093

120 0 - 40 80 -

140 0 - 40 100 -

160 0 - 50 19 +

180 0 - 50 20 +

0 20 + 50 40 - 0.82

0 40 + 50 60 -

0 60 + 50 80 -

0 80 + 50 100 -

0 100 - 60 10 +

4] 120 - 60 20 +

0 150 - 60 40 - 0.90

0 200 - 60 60 .

g 300 - 60 80 -

10 40 + 60 100 -

10 60 + 70 10 - 0.68

10 80 + 70 20 -

10 100 - 70 30 -

20 20 + 70 40 -

20 40 + 70 50 -

20 60 - 0.76 70 60 -

20 80 - 80 10 - 0.77

20 100 - B0 20 -

30 20 + 80 30 -

30 40 + 80 40 -

30 60 - 0.85 80 50 -

. 30 80 - 80 60 -
30 100 -

SUBSTITUTE SHEET (RULE 26)



BS1504 SOVD Gowth S BS1504 SOVD G owt h S|

(ppm . (ppm (ppm (ppm 40
+ 40 10 + 60 0 +
40 20 + 80 0 + 40
40 + 100 0 + 40
- Whit24031 120 0 - PCT/US96/3940
80 140 0 - 40 100 -
160 0 - 50 10 + 180
0 - 50 20 + 0 20
+ 50 40 - 0. 82 0
40 + 50 A~ - 0 60
+ 50 80 - 0 80 +
50 100 - 0 100 - 60
10 + 0 120 - 60 20
+ 0 150 - 60 40 -
0. 90 0 200 Table 16 60
300 - Combinagign of Busan §304 and Sodium Omadme 10 40
+ 60 100 vs A. niggr 60 +
70 10 - 0. 68 10 80 +
70 20 - 10 100 - 70
30 - e sovD wc 79 40
i 20 { o rowth S ?5150‘}0 ?om)) 5§rowth SI
20 60 PP PPV 76 70 ppmy  (ppm) 20
80 - 300 0 80 10 200 - 02 0. 77
20 100 400- 0 + 80 200 20 o5 -+ 30
20 + 500 0 80+ 30 200 - 1 30 40
+ 60080 0 40+ - 200 30 2 60
0. 85 80 700 50 O -+ 30 2060 80 4 . oss
80 60 800 0 30- 100 200 - 8 - WD 97/ 24031
PCT/ US96/ 20340 0 1 * 200 16 -2%-
0 5 + 300 0.2 +
0 10 - 300 0.5 +
0 20 - 300 1 +
0 30 . 300 2 +
) 50 - 300 4 - 0.77
) 80 - 300 8 -
0 160 - 300 16 -
10 1 + 400 0.1 +
10 5 + 400 0.2 +
10 10 . 400 04 +
10 20 - 400 0.8 +
50 1 + 400 1 +
50 5 + 400 2 - 0.70
50 10 . 400 4 -
50 20 - 400 8 -
100 0.5 + 400 16 -
100 1 + 500 g1 +
100 2 + 500 02 +
100 4 - 0.53 500 04 +
100 8 - 500 0.8 +
100 16 . 500 1 - 0.72
500 2 -
500 4 -
500 8 -
500 16 -
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Tabl e 16 Conbi nati on of Busan 1504 and Sodi um Omadi ne

vs A. niger BS1504 SOVD Gowh S BS1504
SOVD G owt h Sl (ppm (ppm
(ppm (pprr) 300 0 + 200
0.2 400 0 + 0.5
+ 500 WO + 200 Ee'gmsmuo
600 0 + 200 2 + 700
0 + 200 4 - 0. 65
800 0 - 200 8 - 0
1 + 200 165. - 0 5
+ 300 0.2 + 0 10 -
300 . 0.5 + 0 20 - 300
1 + 0 30 - 300 2
+ 0 50 300 4 -
0.77 0 80 T 300 8 - -
0 160 B Conabtnalton 504 and égrmalt il B 10
1 + ginosa 10 5
+ 400 10 -
400 0.4 + - 400
0.8 + 50 1 + 400 1
+ 50 5 + 400 2 -
0.70 50 BS1504 10GEH Growth Sl BSIS04 QWD Growth 51
50 20 {ppm} (ppm) 400 {ppm) 8 (ppm) - 100
0.5 + 400 16 100. 1
+ 40 gpg O ot1 + 40 1080 H +
500 0.2 gg + 0 190 4 49 g" d 53 500
0 + 40 100 =
0.4 + 100100 ¢ 8, - 40 120 500 0.8
+ 100 12016 ¢ - 4 500945 -~ -
0.72 140 0 . 40 %0 - 2 -
500 4 160 0 - 50 20 500 8
500 16 180 - 0 - 50 40 +
4] 50 + 50 80 - 0.98
0 80 + 50 100 -
0 100 + 50 120 -
0 120 +. 50 140 -
0 140 - 60 20 +
0 160 - 60 40 +
0 180 - 60 8C™ -
o 200 - 60 100 -
10 100 + 60 120 -
10 120 - 0.94 60 140 -
10 3140 - 70 20 +
10 160 - 70 40 - 0.87
10 180 - 70 60 -
20 100 + 70 80 -
20 120 - 70 100 -
20 140 - 70 120 -
20 160 - 70 140 -
20 180 - 80 10 +
30 50 + 80 20 - 031
30 80 + 80 40 -
. 30 100 - 096 80 50 -
30 120 - 80 60 -
30 140 - 80 80 -
30 160 - 80 100 -
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WD 97/ 24031

PCT/ US96/ 20340 - 25-
Tabl e 17 Conbi nai ton of Busan 1504 and Germal |l ||
vs P. aerugi nosa BS1504 GH Gowmh SI BS1504
al G owt h SI (ppm (ppm ppm
(ppm A0 9724031 0 + 40 rcggsmzoug +
60 + 40 80 + 80
0 + 40 100 - 100 0
+ 40 120 120 0 -
40 140 140 0 - 40 160
- 160 0 - -26- 50 20 + 180
0 - 50 40 + 0 50
+ 50 80 - 0.98 0 80
+ 50 100 - 0 100 +
50 120 0 120 50 140
- 0 140 " Table 18 60 + 0
160 - Comg@atlon of Busgn 1504 with Germaill ib 180
- 60 80 ¥sA._niger 0 200 -
60 100 - 10 100 + 60
120 - 10 120 - 0.94 60 140
60 10 (hgﬁc;tx (Gexml i 7%rowth ST, BEI804  GermidY Grovdrth87+ ST éo
- ppm ppm) ¢ - (ppm)
180 - 70 60 pp) 100
+ 300 700 480 - 20020 250 120.. -
70 100 400 . 0 20 + 140 200 500 + 70
120 - 0 160 * - 200 1000 79 + 140
_ 20 0 _ + Zggo 1500 10 ~ + 0.8 30
50 ' 0 go 20 20" - 081 30
0 = 300 250 +
80 + 0 80 40 3530  5pp 100G -
0.96 80 5G000 .- 30 200 120 jpe0 - - 077
80 60 o - 150030 & 140 300 1500 - 80
80 - 1] 2000 + 300 2000 -
0 2500 - 400 100 +
0 3000 - 400 250 +
10 500 + 400 500 +
10 1000 + 400 1000 - 0.90
10 1500 + 400 1500 -
10 2000 + 400 2000 -
10 2500 - 500 100 +
50 500 + 500 250 +
50 1000 + 500 500 +
50 1500 + 500 1000 -
50 2000 - 0.86 500 1500 -
50 2500 - 600 100 +
100 500 + 600 250 +
100 1000 + 00 500 - 095
100 1500 - 0.73 600 1000 -
100 2000 - 600 1500 -
700 100 +
700 250 +
700 500 -
700 1000 -
700 1500 .
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30 . 160 - 80 100 - WO
97/ 24031 '

PCT/ US96/ 20340 - 26-
Tabl e 18 . Conbi nati on of Busan 1504 with Germal |l 11
vs A. niger WO 972493551004 Gennl Il Gowh SI 4
Gormi 117G onlQ 2724EF (ppmM  (ppm %9'2“‘? ppM
(ppm 300 0 + 200 250
+ 400 0 + 200 500 +
500 0 + 200 1000 + 600
0 + 200 1%89 - 0.85
700 0 + 2 2000 - 800
0o - 300 250 + 0 500
+ 300 500 + 0 1000 +
300 1000 - 0.77 0 1500 +
300 1500 0 2000 Tdble 19 300
2000 - 0 Ciibfhation of Busan 1504 and Germalt 115 590 100
' 0 3000 : vs P. aeryginosa 200 250 v
10 500 vxifo} 500 + 10
1000 + 400 1000 - 0. 90
10 1500 S -+ 400 1500 - 10
2000 + ( 1504 G115 Lﬁ)'ewth SI 2000 BSI1504 - G115 1 @rowth SP500
] PPMig 00 PP 100 +  pmyg (ppm) 50 +
500 250 0T —50 1600 + 5900
500 + &0 o 150 v ot o 540 1000
50 2000 8 - 0 0. 86 500 3¢ 15§3§ ) 50
2500 - 100 0 600 100 3g + 100 100 500
+ 120 6000 250 + 30 500 .
140 0 - 30 600 -
160 0 - 40 50 +
180 0 - 40 100 +
(¥ 100 + 40 200 +
0 200 + 40 300 - 0.88
0 300 + 40 400 -
0 400 + 40 500 -
0 500 - 50 50 +
0 600 - 50 100 +
10 100 + 50 200 +
10 200 + 50 300 - 0.96
10 300 + 50 400 -
10 400 + 50 500 -
10 500 - 60 50 +
10 600 - 60 100 +
20 100 + 60 200 - 0.83
20 200 + 60 300 -
20 300 + 60 400 -
20 400 . 0.94 60 500 -
20 500 - 70 20 +
20 600 - 70 50 +
70 100 +
70 200 - 0.90
70 300 -
80 20 +
80 50 +
80 100 - 077
. 80 200 .
80 300 .
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100
0.95
100
700
250

700

PCT/ US96/ 20340
Tabl e 19
vs P. aerugi nosa

G115
(ppm
60

0

+

30

180
100
+
+
40
+
10
200
10

160

1000 + 600 500
100 1500 - 0.73 600 1000 -
2000 - 600 1500
100 + 700
* 700 m7006896m340 500
/24031
15857 VO 97/ 24031
-27- :
Conbi nati on of Busan 1504 and Germall 115
BS1504 Gl15 Gowh S BS1504
G owt h S| (ppm ( ppny28- (ppm
40 0 + 30 100 +
0 + 30 200 + 80
+ 30 300 + 100 0
30 400 Ta%) |2 020 0 +
500 140 0 e 30 600
0 Combination of Busan 1§04 withz(éermall 115 50 +
0 - vs A. njger 100 + 0
40 200 + 0 200
40 300 - 0. 88 0 300
40 400 - 0 400 +
5003535 0 Genn 115 Glowth St BSIS04 _ Germ 115 Gfﬁ‘gg‘ si +50
100" Sppm) 5P PR, £ 10
+ 300 0 + 90 Q00 1000- + 0.96
300400 b + 5600 2008600 +
500 0 + 200 3000 -
600 0 + 200 4000 -
700 0 + 200 5000 +
80O 0 - 200 £000 +
0 2000 + 200 7000 - 1.05
0 4000 + 300 1000 +
0 5000 + 300 2000 +
0 6000 + 300 3000 +
o 8000 - 300 4000 +
0 10000 - 300 5000 - 1.00
10 2000 + 300 6000 -
10 4000 + 400 1000 +
10 5000 + 400 2000 +
10 6000 + 400 3000 +
10 7000 + 400 4000 - 1.00
10 BOOD + 400 5000 -
50 2000 + 400 6000 -
50 4000 ¥+ 500 1000 .+ 1.03
50 5000 + 500 2000 +
50 6000 + 500 3000 - 1.00
50 7000 + 500 4000 -
50 8000 - 1.06 500 5000 -
100 2000 + 500 6000 -
100 4000 +
100 5000 +
100 6000 +
100 7000 +
100 8000 . 1.12

SUBSTITUTE SHEET{RULE 26)



10 400 + 50 500 10 500
- . 60 50 + 10 600 -
60 100 + 20 100 + 60
200 - 0.83 20 200 + 60
300 20 300 + 60 AQBT/US96/20340"
20 400 WO 9724031 0. 94 60 500 28ET 500
- 70 20 + 20 600 -
70 50 + 70
100 + 70 200
- 0. 90 .20- 70 300
- 80 20 +
80 50 + 80
100 - 0.77 80
200 80 300
PCT/ US96/ 20340 WD 97/ 24031 -28-
Tabl e 20 (@b aﬁa&&mjsaﬁuswaaé%wupbh Germal I 115
vs A. niger BS1504 Cerm 115 i Weigindsa BS1504  Germ
115 Growt h S (ppm (ppm (ppm (ppm
300 0 + 200 1000 00
0 + B51504  Bronopt?UGrowth s{UUU BS1504  Brotdpol cmwaP SI
+ (A0  (ppm) 30 m)  (ppin) +
200 4000 _+ 700 + 200
5000 + 80(#0 9 + - 30 05200 + 6000
+ 60 ¥ + 30 1 +
80 o + 30 2 - 0.75
100 0 + 30 3 -
120 0 - 30 4 .
140 0 - 30 5 -
160 0 - 40 0.5 +
180 0 - 40 1 +
0 0.5 + 40 2 - 0.83
0 1 + 40 3 -
0 2 + 40 4 -
0 3 + 40 5 -
0 4 - 50 0.2 +
0 5 - 50 0.5 +
0 8 - 50 1 +
0 10 . 50 2 - 02
10 0.5 + 50 3 -
10 1 + 50 4 -
16 2 + 60 02 +
10 3 - 0.83 60 05 +
10 4 - 60 1 +
10 5 - 60 2 -
20 0.5 + 60 3 -
20 1 + 60 4 -
20 2 + 70 0.2 +
20 3 - 0.92 70 0.5 +
20 4 - 70 1 - 083
20 5 - 70 2 _
70 3 -
80 0.2 +
80 0.5 +
BO 1 - 0.92
80 2 .
80 3 -
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0 2000 + 200 7000 -

1.05 , O . 4000 300 1000 +
5000 + 300 2000 + 0 6040
+ 300 3000 + 0 8000 -
300 4000 + 0 10000 - 0
5000 - wosmdom  1.00 10 2000 + PCTIUSS6aH 300
6000 - 10 4000 + 400 1000
+ 10 5000 + 400 2000 + 10
6000 + 400 3000 + 10 7000
+ 400 4000 - 1.00 10
8000 + 400 36 - 50 2000
+ 400 6000 - 50 4000 +
500 1000 + 1.03 50 5000 +
500 2000 + 50 6000 + 500
3000 - 1.00 50 0 500
4000 - 50 8000 - Thbbgg 00 5000
- 100 2000 + Combmatlon of Busan 15 h BronoPO 000 _ 100
4000 + 100 5000 + 25‘&6@“” 6000 + 100
7000 + 100 8000 - 1.12 WO 97/ 24031
PCT/ US96/ 20340 -29- .
Tabl e 21 BS1504  BronopolC@FbWikat §10N OF BEs186y 15%:16;531 elreRMPOT 51
vs P. aerugi nosa (ppm) { 504 Bronopol Gpgith h BS1504
Bronopol G owt h Sl (ppm (ppm (ppm
(ppm 40 300 ® + + 200 1®0 + 0.5
400 0 + 200 200 +
500 0 + 200 300 +
600 0 + 200 400 - 0.86
700 ) - 200 500 - g
800 0 - 200 600 -
0 300 + 200 700 -
0 400 + 300 50 +
0 500 + 300 100 +
0 600 + 300 200 +
0 700 - 300 300 - 0.86
0 BOO - 300 400 -
0 1000 - 300 500 -
10 300 + 300 600 -
10 400 + 300 700 -
10 500 + 400 50 +
10 600 - 0.87 400 100 +
10 700 - 400 200 - 0.86
10 800 - 400 300 -
50 300 + 400 400 -
50 400 + 400 500 -
50 500 + 400 600 -
50 600 - 0.93 500 20 +
50 700 - 500 50 +
50 800 - 500 100 - 086
160 100 + 500 200 -
100 200 + 500 300 -
100 300, + 500 400 -
100 400 + 500 500 -
100 500 - 0.86 600 20 +
100 600 - 600 50 +
100 700 - 600 100 -
600 200 -
600 300 -
600 400 -
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60 0 + 30 1 + 80
0 + 30 2 - 0.75
100 0 + 30 3 - 120
0 - 30 4 - 140 0
- 5 - 160 (PCTAUSY6/20340
40 0. SWO 9772403} 180 0 40
1 + 0 0.5 + 40 2
- 0.83 0 + 40 3
- 0 2 + 40 4 -
0 3 + 4031.- 5 - 0
4 - 50 0.2 + 0 5
- 50 0.5 + 0 8 -
50 1 + 0 10 - 50
2 - 0.92 0.5 + 50
3 - 10 1 Table 23 50 4
- 10 2 Combination of Busan 1504 with Glydant 0. 2 +
10 3 - 83 ys POBeruginosa O. 5 + 10
4 - 60 10 5
- 60 2 - 20
0.5 + BS1504  Clydafif) Growth SB BS1304  GlydantO Growth 18I
+ (pp60O (ppm) 4 - (ppAD  (ppm) 2 +
70 0.2 4 20 3 - 0.92 70
" 0 + B 30 100 +
0 0.83 o 200 ‘ 5 . % a0 +70 . 2
] ' 80 0 ¥ 30 00 5 - . 0%
80 0.2 o+ 9 ¥ 3 oS 80
0.5 + 140 0 - 30 so0  80. 1
- 0.92 160 0 - 40 50 +80 2
80 3 180 0 - 40 100 +
PCT/ US96/ 20340 WD ®7/ 2403100 + 40 200 + - 30-
0 200 + 40 300 -
0 300 + 40 400 -
0 400 - 40 500 -
0 500 - 50 25 +
o 600 - 50 50 +
10 100 + 50 100 +
10 200 + 50 200 . 0.86
10 300 - 0.82 50 300 -
10 400 - 50 400 -
10 500 - 60 25 +
10 600 - 60 50 +
20 100 + 60 100 +
20 200 + 60 200 - 0.93
20 300 - 0.89 60 300 -
20 400 - 60 400 -
20 500 - 70 10 +
20 600 - 70 25 +
70 50 +
70 100 - 0.75
70 200 -
70 300 -
80 10 +
80 25 +
80 50 +
80 100 +
- 80 200 +
80 300 -
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Tabl e 22 Conbi nati on of Busan 1504 with Bronopol
vs A ntger BS1504 Bronopol Gowth Si BS1504
Bronopol G owt h S| (pPmM (pPmM (pPmM
(ppm 300 0 + 200 100
+ 400 0 + 200 200 +
500 0 WO 9724031+ 200 300 PCE/US96/20340 600
0 + 200 400 - 0. 86
700 0 - 200 500 800 0
- 200 600 0 300 +
200 700 - 0 400 + 300
50 + 0 500 -32- 300 100
+ 0 600 + 300 200 +
0 700 - 300 300 -
0.86 800 300 400 - 0
1000 - 300 500 - 10 300
+ 300 600 Table 24 10 400 +
300 700 10 Combinagipn of Busan 1504 with Glydant 400 50
10 600 - 0. 87 vs AQuiger 100 + 10
700 - 400 200 - 0. 86
10 800 - 400 300 - 50
300 + 400 400 50 400 +
400 500  BS1503 Glydant ogyowth SI 500 BSIS04 + Glydant Growth  SI 400
600 50 (ppm)  gdppm) - 0.93(pm)  %amn) 20 +
50 700 33 5 500 50 + 50
800 - 100 0 500 100 20 . 20 * 0.86
100 100 500 + ¢ . 500 0 20Q500 * 100 oes 200
+ 600 500 300 - 200 109500 300 g
500 400 700 - o 100 400 200 + 2000 . 500
500 - 800 1000 500 - 300 0. 8650 4600 20
+ 100 0 600500 + 300 60800 +50 +
100 700 O - 1000 + 600 300 100000 - - 083
600 200 0 - 1500 + 300 1500 - 600
300 g 5333 + 300 2000 - 400
- 400 100 +
PCT/ US96/ 20340 3000 - 00 hoad N
10 500 + 400 500 +
10 1000 + 400 1000 - 097
i0 1500 + 400 1500 -
10 2000 + 400 2000 -
10 2500 - 500 100 +
10 3000 - 500 250 +
50 500 + 500 500 - 0.91
50 1000 + 500 1000 -
50 1500 + 500 1500 -
50 2000 - 0.87 600 50 +
50 2500 . - 600 100 +
50 3000 - 600 250 +
100 500 + 600 500 -
100 1000 + 600 1000 -
100 1500 + 700 50 +
100 2000 . 0.94 700 100 +
100 2500 - 700 250 -
100 3000 - 700 500 .
700 1000 -
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WO 97/ 24031 -31-

Tabl e 23 ) ”"'“l lmmur”u”'m, of Busan 1504 with Qd ydant

vs P. aerugi nosa Bsfs04 * g ydant Gowh Sl BS1504

EEI y%ant Gowth S (pPm (ppm 20 (pPm .
+

68'0 0 \3(997114231 30 200 xcr/u@é?zougo

0 + 30 300 - 0. 96

100 0 + 30 400 - 120

0 + 30 500 - 140 0

- 30 600 33 160 0 -

40 50 + 180 0 -

40 100 WHAT |S'CLAIMED 1§ 100 ¥ 40

200 + 00 + 40 300

- 0 300 + 40 400 0

400 - . 000 - 0 500

) 1.50 Acompéggn compr|s§t8+ 0 600 i

50 50 + (@) acompound havingthe formula (1) 50

100 + 10 20 + 50 200

- 0. 86 10 300 - 0.82 50 300

- 10 400 - 50 400 -

10 500 - g-- 60 R 25 + 10

600 - + 20 100

+ 60 100 20 200 +

60 200 - 0 93 \' 20 300 -

0. 89 60 300 60

400 - 20 500 CH:DH 70 10

+ 20 600 70 25 +

70 50 + . 70

100 - 0.75 70

20 ) where R and R’ are independently selected from hydrogen and %%yl of1to4 ° 300

80 25 carbon atoms, R" is a moiety selected from the group consisting of 80

50 +

{a) hydrogen, (b) a halogen atom selected from t%group consi%@@ of F, Cl, 100
Br, and |, and (c) a nitro group, or the hydrochloride salt of said compound: and
(b) at ieast one preservative selected from hexahydro-1,3,5-
tris(2-hydroxyethyl)-s-triazine, bis 1,4-(bromoacetoxy)-2-butene; 2-bromo-2-
nitropropane-1,3 diof; dimethylhydantoin; imidazdidiny! urea; diazolidinyl urea;
mixture of 5-chloro-2-methyl-4-iso-thiazoline-3-one and 2-methyl4-iso-
thiazoline-3-one; 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chioride; or
C,-Cq alkyl hydroxybenzoate, wherein said components (a) and (b) are present

in a combined amount synergistically effective to control the growth of at least
one microorganism.

2, The composition of claim 1, wherein said compound of formula | is
3,5,-dimethyl-1-hydroxymethylpyrazole.

3. The composition of claim 1, wherein said microorganism is a
bacterium or fungus.
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Tabl e 24 “IIl“lmlluulL“Ilu“mn of Busan 1504 with d ydant

vs A. niger BS1504 ¢ ‘@ydait Gowh S BS1504

(Gl y?ﬂant G owt h_, 15| 0 (ppm (ppm 200 Pmn@ggzoswpm N
pp WO(37/2403 +

400 0 + 200 500 + 500

0 + 200 1000 - 0. 68 600

0 + 200 1500 700 0

200 2000 - 800 0 300

250 + 0 500 + -34- 300 500

+ 1000

0.83 0 0 156'3‘3 oomppsltlon of claim 3, wherem sa;cg gectenum or %g@ns is .

(23500 2000 Aspergttius niger or Ps%doamonas aeﬁ%@vl O osa. 2200 0 - 03000

- 400 250 + 10 500 +

400 500 5. * The co]ﬂ::osm n of cikii, whereih the weight ratio of (a) to (b) %00

1000 . 28 506 400

1500 - from@about 0 1: 99 fechout 99:0.41. 400 2000

10 2500 - 500 100 + 10

3000 - 500 250 50 500

+ 6. (e compositiop of claim 5, wherein the we:g;nt eatio of (a) tgdb) is

1000+ fomabout 130t ebofhe 1000 - so 1500

0. 87 600 50 + 50 2500. -

600 100

7. ¥ The composition of claim 6, where the weight ratio of (a) to (b} is
from about 1:5 to about 5:1.

8. A method of controlling the growth of at least one microorganism in
or on a material or medium susceptible to attack by the microorganism
comprising the step of adding to the material or medium a composition
comprising

(8 acompound having the formula (I)

R™ R
—
a'/Z N~ )
c‘:u,ou

where R and R’ are independently selected from hydrogen and alkyf of 1 to 4

carbon atoms, R" is a moiety selected from the group consisting of

(a) hydrogen, (b) a halogen atom seiected from the group consisting of F, Cl,

Br, and |, and (c) a nitro group, or the hydrochloride sait of said compound; and
(b) atleast one preservative selected from the group consisting

of hexahydro-1,3,5-tris{2-hydroxyethyl)-s-triazine, bis 1,4-{bromoacetoxy)-
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+ 6 0 s * +

700 50 + 100 2000 - 0.94 700

100 + 042403 2500 - 700 ﬁtfo';a)
- 100 wo 30001 - 700 500 FCTIUSS

700 1000 - WD 97/ 24031

PCT/ US96/ 20340 - 33- VWHAT | S

CLAIMED | S: 1. A conposition conprising (a) a

conpound having the formula (1) [err] _3s. where R and R err] are

i ndependent |y sel ected from hydrogen and alkyl of 1 to 4 carbon atons, R

is a noiety sel ésbatené; rzahnohhyaz.gmpmpaaesnsabnamémﬂﬁ dég‘f&ﬁ%ﬁﬂfazdgdﬂ?yl g
. Br, an an

hal ogen at om sel ect e m .t he consj stin .

(c) a nitro grodf*@ dfﬂjaﬁ"ﬁ@"mﬁ% F‘? ofo-chlpro- %‘%‘%‘M‘&"%Fﬁﬁﬁﬂ‘iﬂesaﬁﬂ? and

(b) at Ieast ormmmeasmuawﬁn@aL&@t ettzfchmél?%t&ﬂﬁaza.ﬁ 5-
tris(2-hydroxyeth )5 ri.azine, bis Té‘frormacet oxy) - 2- but ene;

2-bronp-2- nit @& é? B«ie"garltage gilpride; &f‘ﬁ&t ﬁmmrél‘wenl%tﬁé&émmbmedurea

di azol i di nyl ur egnergistisdiyietiesfveSarhbilm K catiBR b4 grdaths O- t hi azol i ne- 3-one and
2-met hyl 4-iso- thiazoline-3-one;

1-(3-chloroallyl)-3,5,7-triaza- 1-azoni aadamant ane chl ori de; or

Cerr]-Cerr] alkyl 9hydrm@'rhemée%mazm\/e%ﬁér€m%%ii gnd (b)
are present |n 251 'B?aned anount synergl sti cal effective to control t he
growth of at | ed<t-dietayhi-bydnsyraethylpyrazole.

10.  The method of claim 8, wherein the microorganism is bacterium or
fungus, or mixtures thereof.

1. The composition of claim 10, wherein said bacterium or fungus is
Aspergillus niger or Pseudomonas aeruginosa.

12. The method of claim 9, wherein said material or medium is wood
puip, wood chips, wood, lﬁmber. paints, dyes, leathers, adhesives, coatings,
animal hides, tanning liquors, paper mill liquors, metalworking fluids, starch,
petrochemicals, acrylic latex paint emulsions, pharmaceutical formufations,
cooling tower water, cosmetics and toiletry formulations, textiles, influent and
effluent plant waters, waste water, geoiogical drilling lubricants or agrochemical
compositions.

13.  The method of claim 9, wherein the material or medium is in the
form of a solid, dispersion, emulsion or solution,

14. A method for preventing spoilage of a material or medium caused
by bacteria and/or fungi comprising the step of adding to a material or medium
a composition comprising

(a) acompound having the formula (l)

BT SUBSTITUTE SHEET RULE26) | THIS SHEET HAS BEEN
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2. The conposition of claim1, wherein said corrpound of formula | is

3,5, -di met hyi - 1- hydrﬂ wﬂ”ﬂmﬁlﬁ : The conposition of claim
1, wherein said mecr cterium or f ungus. WO
97/ 24031 PCT/ US96/ 20340

- 34- 4. The conposition of claim3, wherein said bacterium or
fungus is WOIpR4031 || us niger or Pseudonobnas aerugi nosa. FPCTUSS6/2034%
The conposition of claim1l, wherein the weight ratio of (a) to (b) is

fromabout 0.1:99 to about 99:0. 1. 6. The conposition of claim
5, wherein the weight ratio of (a) to (b) is fromabout 1:30 to about
30: 1. 7. The conposition of claim®6, where the weight ratio of
(a) to (b) is fromabout 1:5 to about -8864. 8. A et hod of

controlling the growth of at |east one m croorganismin or on a materi al
or medi um susceptible to attack by the m croorganism conprising the step
of adding to the material or nedium ..corrp(isi tion conpri si ng

(a) a conpound having the formula ([)y (
A

N
R N

éﬂzON

where R and R’ are independently selected from hydrogen and alkyl of 1 to 4
carbon atoms, R" is a moiety selected from the group consisting of
(a) hydrogen, (b) a halogen atom selected from the group consisting of F, Cl,
Br, and [, and (c) a nitro group, or the hydrochioride salt of said compound; and
(b) atlieast one preservative selected from the group consisting
of hexahydro-1,3,5-tris{2-hydroxyethyl)-s-triazine, bis 1,4-(bromoacetoxy)-
2-butene; 2-bromo-2-nitropropane-1,3 diol; dimethylhydantoin; imidazdidinyl
urea; diazolidinyl urea; mixture of 5-chioro-2-methyl-4-iso-thiazoline-3-one and
2-methyl4-iso-thiazofine-3-one; 1-{3-chloroallyl)-3,5,7-triaza-1-
azoniaadamantane chloride; and C,-C, alkyl hydroxybenzoate in a combined
synergistically effective amount to prevent and/or mitigate said spoilage.

15. The method of claim 14, wherein said compound of formula | is
3,5,-dimethyl-1-hydrxymethyl pyrazole.

16. The method of claim 8, wherein said components (a) and (b) can
be added separately to the material or medium.
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[err] where R and R are i ndependent |y sel ected from hydrogen and

alkyl of 1to 4 m R' is a noiety sel ec} ‘;a.‘
consi sting of (b) a hal ogen at om selje [grqup
consi sting r,sand 1, and (c) a nitro grjodp, or the

hydr ochl: or| de salt of sai d corrpound and (1D 8 dtinl 18ggt | ol
preservative selected fromthe group consisting o] j
hexahydro-1, 3, 5-tri s(2-hydroxyethyl)-s-tr3%&zine, big 1,4~ (DrOHUd.L,Ul X
-35- ‘2-butene; 2-brono-2-nitropropane-1,3 diol; dimth dant oi n;
i m dazdi di nyI Z@Hé&it,e. @rmma-a-lnﬁpdpmpm-hﬁ ﬁlohrth!nethylhydantom imidazd

5-chl 2- t.h I 3;

2 ot hyl 41 sceh Agapdlan g rareuBBEeetyistisortizzaline-3-one and
azoni aadanmant 2#neethyi4dso-deazaind-3-baer 1<(Thlordalihks b, hpiizaxybenzoate in a
conbi ned synerg stically effective amount to control said gr owt h. 9.

The net hod ofd n@aﬁ%am@e shlerigg; and Gutaaley! bydraxyibengoateiig a combined

3,5, -di net hyI P%tf@ﬂ he met hod of claim8,
wherein the m cr g%%ﬁ’ smi s é@t%éﬁ#ﬁomc%r}tro Sﬁ'é’a@"’wé’} m xtures thereof.

11. The net hod of claim 10, wherein said bacteriumor fungus is

Aspergi |l |l us niger, or Rseudo eru I nosa, 12. . T nmet hod of
claim9, wherein %aid H%da?frc whereinsaid %“FR)?“%%%%EHP iswood,

| unber, pai nt3s, gﬁm{n ]J.ﬁﬁ e 5, coatings, aninmal hides, tanning
i quors, paper mll 11 quo%&ynep?limg?ki ng fluids, starch, petrochem cals,
acrylic | atex paint enul SI ons, pharmaceutical fornulations, cooling tower
wat er, cosnetics tiles, jnfluent nd effl uent
piEht wat er s, vvast e vva '%8‘@6% Ogrgqq%lé‘aé M‘%ﬂ%@é ‘Jﬂbcf?%'gﬁp?r%f %@&SQHW fcal
conposi ti ons.fungus, or Migtured theradft hod of claim 9, wherein the material or
mediumis in the formof a solid, dispersion, emulsion or solution.

11.  The method  of claim 10, wherein said bacterium or fungus is
Aspergillus niger or Pseudomonas aeruginosa.

12.  The method of claim 9, wherein said material or medium is wood
pulp, wood chips, wood, ldmber, paints, dyes, leathers, adhesives, coatings,
animal hides, tanning liquors, paper mill liquors, metalworking fluids, starch,
petrochemicals, acrylic latex paint emulsions, pharmaceutical formulations,
cooling tower water, cosmetics and toiletry formulations, textiles, infiuent and

v effluent plant waters, waste water, geological drilling lubricants or agrochemical
compositions. - - '

13. | The method of claim 9, wherein the matertal or medium is in the

form of a solid, dsspersmn emuision or solution.

14. A method for preventing spoilage of a material or medium caused
by bacteria and/or fungi comprising the step of adding to a material or medium
a composition comprising

(@) acompound having the formula (1)



14. A
bact eri

a COI’TpOSI tion COI’TpI’I Si ng

(1)

PCT/ US96/ 20340 ROMBES
where R and R aPCTndependeﬁ?W'%wmen and aI S

nmet hod for preventing spoilage of a material or nedium caus
a anui*or fungi conprising the step of adding to a materi al
(a) a conpound havi ng the for

i
M.

WD 97/ 24031

- 36-

EY%%*)

ﬁ?&?ggqat £ ARPLID PN {’thélﬂ h%‘?‘f‘n*nl gﬁéc. 3} |nr1

Br, and &V intsmptioxalBatent Glgssineation i oup, or th<>(mydwwhxhl<mﬂid@°mrof sal‘UO 97724031
conpound; AN 43/56 # (AOGIN 43/56, @ 4a:90J 9&151 sel ected {PH

gr oup onmmﬂ%ﬁ“’ﬁé E%?"L"ﬁ' dé'oxv 'ﬁ“ S- ult‘a he '%)EIQ]?
1,4-(b ceto b t ene, ro r.0 exd;

R (o ) bRl wes%z%w St
5-chl or mﬁnmmimm tmww.uunegs&?mm) and HU, IL, rs JP, XE, KG, KP, KR, KZ, LC, LK, LR, LS,
2- met hyll 4-i so-t hi azol i ne-3-one; 1-(3-chl roallg}k %%ﬁrs g“"',l’,‘l?"z-gk'
azoni a3 B&a:Chloride; and Clerr]-Cefr] y&‘ﬂy ' §b, 82, 'UG),
conbi n¢d oy13273g1 St i C a9 hepemBek f909(09.12.85) & nt tcnupsiaemrt(»\mma/mxmm mrsamd
spoi | age. 15. The nmethod of claim 14 ﬁ@c.s&ﬂ’ F Bl
for mul El('zh) Ap .3, Eucﬂkdﬁemﬂém%ﬂwﬁmkhw IO £CM, GA, GN, ML, MR, . SN

net hod |o SINCWUSAUSS 1256 i MMclzanB@edi(s (a) and (b) can be added
separ atel y %mﬂbﬁ-émr?ﬁ*%ﬁ“ﬁ)al or medi um Published
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(57) Abstract

Compositions comprising a compound of formula ¢I) where R and
R* are independently selected from hydrogen and alkyl of 1 to 4 carbon
atoms, R" is a moicty selected from the group consisting of (a) hydrogen,
(b) a halogen atom selected from the group conmsisting of F, Cl, Br, and
I, and (c) a nitro group, or the hydrochloride salt of said compound; and
at least one preservative are disclosed which are synergistically effective
compared to the tespectwe components alone in controlling and/or reducing
the growth of microorganisms in or on a material or medium. Methods to
control and/or reduce the growth of microorganisms and prevent spoilage
caused by microorganisms with the use of the compositions of the present invention are also disclosed.
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