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BACKGROUND OF TIE INVENTION Field of the Invention'5 The present invention
rel ates twaapagi ti ons and nethods for controlling the PQTAUSA0026

m croorgani snms on a variety of substrates and in agueous systens. Mre
particularly, the invention relates to a conbination of propiconazole, also
known as (RS)-|I 1

-2-[(2, 4-di chl orophenyl) - 4-propyl -1, 3-di oxal an- 2-yhnet hyl ] - i

H1,2 4-tri azomgrf@ian@an i@nlmumﬁ&{s CombiliionSdr i ts salt, or a

m xture thereo e the 10 al kyl heterocyclic conpound, its salt, or
m xture thereof [RropiconazoleandN-Alky) Heitérocyeles andSaltyTheresf propi conazol e.

Background of the Inventy QYT f rcial, industrial,-
agricultural, and wood #&ﬁ?@b@i‘gﬁ’ i re subject to

m cr obi ollqglhgﬂhg%(_iéﬁ{gnor- degradati on whi ch reduces or destroys their
econom ¢ val ue. anpl es of such materials or products include surface
coatinfis, | untihe presensdaventiomaelates to eomppsitionhandmethedscfor controllingithe us

t enper at ur es , at. whi ! | - a ed, stored,
or used go%qugmﬁ%gﬁgﬁgpﬂ?&ﬁﬁgéﬁsgﬁ%ﬁa%?g#% ugéﬁ e 'h%p%usceptible
t 0 gr ow Mpartiulagifithe aivé@ntittcrelatts to Deonibinatidf of propizonavolel ales Raowisass such as

al gae, fungi, yeasts, and bacteria, These rricroorg |1 nms. may be introduced

during a @RPnkZak2.Ardichioraphesylrdpronydnd Srdipxalan-Zsylme aij YWoederzolee to air,

t anks, pi Qi B @om?g&ﬂﬁs' fitredfwhirdhoquced while
using a n‘g‘tﬂgﬁgwﬂgtgg%%? r ex%sﬁ%ﬁ?fa‘é@&nnﬁt I pl gwg%tgm ngs and

r ecl 030r estkyl heterckeligesmpourid; isisalt; ormixtuge thereoEpateritiates it micratiicidalt h

cont am nat e€d, 25, obj.ects., Aqueous systens are also highly subject to

m cr obi oI%Y‘%?fFﬁ?éWI%ttack, and degradati on. These aqueous systems may
be fresh, brackish or saltwater systems. Exenplary aqueous systens
include, but are not limted to, |atexes, surfactants, dispersants,

st abi | | zesackgolndoidhemyenttihesi ves, starches, waxes, proteins, enulsifying

A large variety of commercial, industrial, agricultural_, and wood materials or
15 products are subject to microbiological attack or degradation \_fvhich reduces or

destroys their economic value. Examples of such materials or products include
surface coatings, lumber, seeds, plants, leather and plastics. The various temperatures
at which such materials or products are manufactured, stored, or used as well as their
intrinsic characteristics make them susceptible to growth, attack, and degradation by

20 common microorganisms such as algae, fungi, yeasts, and bacteria. These
microorganisms may be introduced during a manufacturing or other industrial
process, by exposure to air, tanks, pipes, equipment, and humans. They can also be
introduced while using a material or product, for example, by mliltiple openings and
reclosures of packages or from stirring or removing material with contaminated

25 objects. |

Aqueous systems are also highly subject to microbiological growth, attack,

and degradation. These aqueous systems may be fresh, brackish or saltwater systems.
Exemplary aqueous systems include, but are not limited to, la_téxes, surfactants,
dispersants, stabilizers, thickeners, adhesives, starches, waxes, proteins, emulsifying

30 agents, cellulose products, metal working fluids, cooling water, waste water, aqueous




30 agents, cellulose products, nmetal working fluids, cooling water, waste
wat er, aqueous WO 01/10217 PCTNS00/ 20269 2 enul sions, aqueous detergents,
coating conpositions, paint conpositions, and resins fornulated in aqueous
sol-utions, eWOIOWI@AE or suspensions. These systenms frequent PGT/USWA026P n

rel atlvely | arge anounts of “water and organi c material causing themto be
environnments well-suited for m crobiol ogical gromh and thus attack and
degradation. 5 M crobiol ogi cal degradagion of aqueous systens may manifest
itself as a variety of probl ens, such as |loss of viscosity, gas formation,

obj ectlonabﬁlowﬁu &, Bhting o beRibra i BBipofie] asdvemae. and

gelling. Ad m cr obi ol ogi caI det erioration of agueous systens

can cause fmmmmm@mmembmmmnwﬁe@ws&mmqmﬂy ncl ude

cooling towers eat exchanger.s Q and |nes syst ens,
scr ubbi ng* Ef’gﬁ’?%é(ﬁa ?55%@?‘“&1‘%#%%‘“&9@9&%“’ tg tt%ﬁgb
phenomenon Q& itbhirhélils well-gsitta Feemitydbiclogical vhhﬁhklmh}sﬁttack&ndﬂﬁgﬁﬂtﬁlon

i ndustrial process fluids, is sline fg?nat@ﬁ)n Slime formati on can occur in

fresh, br&ckish Mmqlomw@mm%mwwmwwﬁmweﬂadepos.ts of

m croorgani spe.,  fi ber and bery,

tapi oca |ike, Stlyofgrql? ﬁﬁ%oﬁw@m@@gﬁ? rac edrhlgé Je% gsofﬂrﬁgbl e odor
that is di ff@bmfpipammmnw&mdgﬁmlmmmm IAddenany,l t formed. The
m croorganisns involved in its formation are primarily different species

of spor e- f ormicrepiclegical detsHenation of aqnerys systemas ¢an cause fouling pfthe selatedss | at ed

encase the CePenlihEctsRat REI A BOLEL LA YR BRRp, B oBREREP Ori

20 fil amedt canﬂpiptﬁgts,héauhgsymsjsdmbimgwm amlrothqehtﬁlm'b}"dmnmr gani sms.

Slinme reduces vyields | roductj on and causes I n bul ki n nd ot her
probl ens in i ndudAnogher o J\% ul§ é ‘@Pﬂ}%ﬁ %WOWQ‘Q Ty
m cr obi ci de%nhgzye%u?ﬁa&dia &&mﬁ@/mme%ﬁﬁaienosﬁﬁbqa&nﬁsﬁeﬁﬂ eécaﬂnon of

i ndustrial sys raw materials, and products. 25 Exanples of such
m cr obi ci demmmhmaﬂhw#ﬂwm Sbmp@mﬁsﬁmmﬂévwsnfxt ure of

g (r:nr;!t ﬁ;? 7 “3“8{‘% g ﬁ%?so O‘HW?‘ ?It %%? Ho %’?g%y’o aabew’ tapioca-like, or

15 hard, and may have a characteristic undesirable odor that is different from that of the
aqueous system in which it formed. The microorganisms involved in its formation are
primarily different species of spore-forming and nonspore-forming bacteria,
particularly capsulated forms of bacteria which secrete gelatinous substances that
envelop or encase the cells. Slime microorganisms also include filamentous bacteria,

20 filamentous fungi of the mold type, yeast, and yeast-like organisms. Slime reduces
yields in production and causes plugging, bulking, and other problems in industrial
water systems.

Various chemicals known as microbicides have been used to prevent
microbiological deterioration of industrial systems, raw materials, and products.

25 Examples of such microbicides include:

Kathon: a two component microbicide mixture of 5-chloro-2-methyi-4-
isothiazolin-3-one (CMI) and 2-methyl-4-isothiazolin-3-one (MI). Kathon is a broad
spectrum microbicide used in the pulp and paper industry. Kathon is also
recommended to control bacteria and fungi in water-based paper coatings and coating

30 components. Kathon is available from Rohm and Haas, Philadelphia PA and as



spectrum m crobicide used in the pulp and paper industry. Kathon is also
recomended to control bacteria and fungi in water-based paper coatings and
coating 30 conponents. Kathon is available from Rohm and Haas, Phil adel phia
PA and as WDaA6210217 PGI/ US00120269 3 Busan(r) 1078 fr onrEmasona269
Laboratories, Menphis TN. Busan(r)1078 contains 1.15% by weight of CM and
0. 35% by weight of M as active ingredients. CMand M have the follow ng.
chem cal structures: O0 , ~,N, Ch 4 CH3 SCH3 CM M Bronopol:

2- bronp- 2-ni tropropane-1, 3-diol. Bronopol is available as 10 MYACI DE(r)

from ANGUg %@q Fm([p I%Bfafb@i' omgﬁq sUoalidsn  water
treatnent, oIl product |038¥1nu vvggte |¢1hse'§ll on (ZI and with pul p and
paper. Thas%lhmwelght df ML dnd O3S % byweight ofMI astactiveHogre@iantSOCMEand0 | PBC:

| odopr op but yl. carbanat.e. IPBC can be obtained fromTroy Chem cal,
Newar k, Nﬁhapg@e,fgll%ng?h FEuEPR)i ci de, particularly in surface coati ng
conpositions, such as paint forrrul ations. IPBCis disclosed in U S. Patent

Nos. 20 3,923,870 and 5, , 875. | PBC hasPthe follow ng chem cal formla:
0O OH 25 IPC 1odopro gyl carbamat eﬂPC, an effective mcrobicide in
aqueous systens an ous subst Is disclosed in U S. Patents
Nos. 4,945,109 and ,3§m. The chengimornul a of IPCis:

CMI MI

Bronopol: 2-bromo-2-nitropropane-1,3-diol. Bronopol is available as
10 MYACIDE® from ANGUS Chemical Company, Northbrook IL. Bronopol is used in-
water treatment, oil production fluids, waste injection wells, and with pulp and paper.
The chemical formula of bronopol is:
Br

15 -0

IPBC: Jodopropargyl butyl carbamate. IPBC can be obtained from Troy
Chemical, Newark, NJ. fPBC is an effective fungicide, particularly in surface coating
compositions, such as paint formulations. IPBC is disclosed in U.S. Patent Nos.
20 3,923,870 and 5,219,875. IPBC has the following chemical formula:

)
I\:-—../\OJ\ NS
1
H

25 IPC: Iodopropargyl carbamate. IPC, an effective microbicide in aqueous
systems and on numerous substrates, is disclosed in U.S. Patents Nos. 4,945,109 and
5,328,926. The chemical formula of IPC is:

0
I\'—J\O/H\NHz

30



O I~\ONH2 30 WO 01110217 Pcrius00/20269 4 DBNPA:
2,2-Di bronp-3-nitrilopropionami de. DBNPA is available from Buckman
Laboratories, Menphis, TN as the product BUSAN(r) 94. DBNPA is a broad

spect rum backehifiee havi ng particul ar use to control slinmeperusdoressy! p and
paper industry. BUSAN(r) 94 contains 20% by wei ght of DBNPA as its active 5
I ngredi ent. DBNPA has the chem cal structure: O Br N= NH2 Br 10

Tri bronophenol : 2,4, 6-Tri bronophenol . ribronophenol is an antifungal agent
avai l abl e from G eat Lakes Chem cal \@st Laf ayette, IN under the trade

nane GREAT LAKE%EE{ g%lﬁﬁw@r @@i%‘é&n@%&bﬁﬁbﬁi@%%@% s: OH Br

Br 15 | Br
1,2- BenZI SOtﬁﬁcﬁﬁﬂh'IJQSorﬁtoﬁ%Ménphsbmdﬁpté&f&BUS@[N@Q&aDmBAIsfa aqueous

systens, such as netal workin fI uids, paint, adhesiyves,

st ar ch- bas ecbrpadspeetrum basterici spmulmtt@mm F@?W%ﬁﬂ“‘l’@%er

Chem cal <. m@pﬁ&aﬁwﬁvs%ﬁ%?ﬁﬁ o8P il OERBREA B L cuctus
sol ution ®f ,gwlmghugmbch&ﬁ%lmmght of

1, 2- benzi sot hi azol i ne- 3-one as the active ingredient. 1, 2-
Benzi sot hi azol i ne-3-one has the followi ng chem cal structure: 25 O

0
Br
Ns/\\)LNH,
Br
10 Tribromophenol: 2,4,6-Tribromophenol. Tribromophenol is an antifungal
agent available from Great Lakes Chemical, West Lafayette, IN under the trade name
GREAT LAKES PH-73. The chemical formula of tribromophenol is:
OH
Br. Br
15

Br

BIT: 1,2-benzisothiazoline-3-one. 1,2-Benzisothiazoline-3-one is a biocide
useful for a variety of aqueous systems, such as metalworking fluids, paint, adhesives,
20 starch-based-products, cellulose ether solutions, resin and rubber emulsions. 1,2-
benzisothiazoline-3-one is available from ICI Specialty Chemicals, Melboume,
Australia as the product PROXEL GXL-20, an aqueous solution of dipropylene glycol
20% by weight of 1,2-benzisothiazoline-3-one as the active ingredient. 1,2-
Benzisothiazoline-3-one has the following chemical structure:

S
S

Propiconazole: (RS)-1-2-[(2,4-dichlorophenyl)-4-propyl-1,3-dioxalan-2-
30 ylmethyl]-1H-1,2,4-triazole. Propiconazole is a known fungicide (U.S. Patent Nos.

25



\ I N-H Propiconazol e:

(RS)-1-2-[(2, 4-di chl or ophenyl ) - 4- propyl -1, 3-di oxal an-2- 30
ylmethyl]-1H1,2,4-triazole. Propiconazole is a known fungicide (U.S.

Pat ent Nos.WQ@VP21710217 PCT/ USOOR0269 5 5, 627, 188, 5, 567 PCOAISKR0IA3, 844,
5,326,777, 5,250,559 and 5, 200, 421). Propiconazole has the follow ng

chem cal structure: N N2 C 5f - C1 ~O= CH3CH2CH2 Despite the

exi stence of such mcrobicides, industry is constantly seeking 10 nore
cost-effective technol ogy which offers equal or better protection at |ower
cost and 5,63%188;8,56%M3,3[403/844, BB26797.5250,55Dia8d 520042 ent i onal

m crobi cides and the corresponding treatnent costs for such use, can be
rel ati vel yPrepigpnazolehas the fellowing ehemical struchie:sear ch for cost-effective

m crobi ci des include the duration of mcrobicidal effect, the ease of use
and the effectiveness of the m'lpf-fN)i cide per unit weight. 15 Sunmary of the
I nvention In view of industry' s séghar lh for nore cost effective

m crobi ¢ci des, the invention off®rs a&p_inprovenent over current products or
practicés. One enbodi ment of the 'n“o& relates to a nmethod to increase
the effectiveness of the m'crgf | de \20Q/pr opi conazol e or

(RS)-1-2-[(2, 4-di chl or ophenyl Ab propyl -1, 3-di oxal an 2yl net hyl ] -
1H1,2,4-triazole. Thi ggmipgd applies to a substrate or aqueous system
subject to the growth of 1 cf oor gani sns a conbi nati on of propiconazol e and
a potentiator. The potentiator is an N-alkyl heterocyclic conpound, its

sal t, or a m xiDksgitd the EAsttncd/d¢ siich mibroBiRIgS, indhs@y isioRstiitiyelebBng i Ve tO
potentiate or increase the mcrobicidal activity of 25 propiconazole. The
N- al ky 0 hemere cespeffeative sechnelogy which ofiers pgahon hetter proteciign &t lawerchst. . R (1)
and lower concentration. The concentration of conventional microbicides and the
corresponding treatment costs for such use, can be relatively high. Important factors
in the search for cost-effective microbicides include the duration of microbicidat
effect, the ease of use and the effectiveness of the microbicide per unit weight.
15
Summary of the Invention
In view of industry's search for more cost effective microbicides, the invention
offers an improvement over current products or practices. One embodiment of the
invention relates to a method to increase the effectiveness of the microbicide
20 propiconazole or (RS)-1-2-[(2,4-dichlorophenyl)-4-propyl-1,3 -d_ioxalan-2ylmethyl]-
1H-1,2,4-triazole. This method applies to a substrate or aqueous system subject to the
growth of microorganisms a combination of propiconazole and a potentiator. The
potentiator is an N-alkyl heterocyclic compound, its salt, or a mixture thereof and is
present in an amount effective to potentiate or increase the microbicidal activity of

25 propiconazole. The N-alkyl heterocyclic compound has the formuia (I):
CH T
S'CnHZn' A (I)

For the N-alkyl heterocyclic compound, n may vary from 5 to 17 and the heterocyclic
~
30 ring defined by U is a substituted or unsubstituted ring having four to eight



For the N-al kyl heterocyclic conpound, n may vary from5 to 17 and the
heterocyclic n 30 ring defined by NCRi§ a substituted or unsubstituted
ring having four to eight ©,.k,,. may... r...--..:-.... .., ..... Ce e
WO 01/ 10217 wWobiAeP0/ 20269 6 nenbers. The conbi nation of ppeRUsKwARGIES!
with the potentiating N -al kyl heterocyclic conpound, its salt or mxture
t hereof achi eves superior mcrobicidal activity at |ower concentrations
and | ower cost than propiconazol e al oge. Another enbodi nent of the

i nvention provides a mcrobicidal conposition. 5 The conposition contains

(a) propico m&?ﬁ?ﬁ {cBhBble Wi : - af an N -al kyl

het er ocycl i%g%gér%g'ound 0 orogﬁrgﬁi’il), a?%gﬁhgggﬁg%%@gsit 1salt or a

m xt ur e t hehetexbeyclio carhpound;itscalt b mixtunethepeaf @ckizves sugfenior anictobiciabot ent i at or

(b) are present i.n a conbined a nt effective.to cqntrol the growh of at
| east one ?’ﬁ“&’%ﬁtrlﬂ‘_gf’ﬁ@M“‘R?&g&g‘?weémmmﬁ“ﬁ‘ﬁ%@mfention provides a
met hod for cont r ghdthd?@mbbimeti S¥theindéntion Provi@l adRiBIobIBIdH] comPositdy. at €. Thi s

met hod contacts a substrate susceptible'to the growth of nicroorganisms

wi th a nbcrBie chimpesition aensains (a) propisonazalersind (b)a poténtiaton.z Thepetentiatorpet ent i at or
where the pot.enti r isgan N-al kyl.. heterocyeld c,conmpound.of forrmula (1),
as defi ned.ﬂ‘og’\?g‘,yﬁ“%?og%ﬁhfcg?p% '%{W%@e%@?ﬁpﬂgb%e&pﬁagﬁr&na;ol e and

the potentigixtite tiredifKid the drhpdaRion] prépiceriRele 14) and tise Foddiitiatod (b)are M Xt ur e

thereof are present in_a conbined anount effective to control the growh of
at | east opresentimasomyined amount effective o sontenl the grpwihinfat leatoBe nent  of t he

I nvention p ' .a method for controlling the growth of m croorganisns

i n an aqueous s em capabl e of supporting growmh of a 20 m croorgani sm
Thi s nmetdod tr eadnoticd embodimentisofthesineention providesia metliodcforlednttiineabe t i on

et or ocycl | SOV HIAGEOOTEARR i Lpeprate. LI PPy OISR A FPSORES sal t or &
m Xxture th%ﬁ&gﬁblg'i b%ﬁ%kﬁi&&igﬁ:ﬁﬁnﬁ&ﬁﬁhﬁ%ﬁﬂi&fc&ﬁ}ﬁsi&oﬁ' kyl

heterocyclic conpound, “its salt, or a mxture thereof are present in a
conbi ned amoutainixg propiconazoleand o potentiatortyehere the potentiator is an N-alkyl

heterocyclic compound of formula (I), as defined above, its salt or a mixture thereof.

15 The propiconazole and the potentiating N-alkyl heterocyclic compound, its salt, or a
mixture thereof are present in a combined amount effective to control the growth of at
least one microorganism on the substrate.

Another embodiment of the invention provides a method for controlling the
growth of microorganisms in an aqueous system capable of supporting growth of a

20 microorganism. This method freats the aqueous system with a microbicidal
composition containing propiconazole and a potentiator. The potentiator is an N-alkyl
heterocyclic compound of formula (I), as described above, its salt or a mixture
thereof. Propiconazole and the potentiator or the N-alkyl heterocyclic compound, its
salt, or a mixture thereof are present in a combined amount effective to control the

25 growth of at least one microorganism in the aqueous system.

According to the invention, the combination of propiconazole and a
potentiator such as an N-alkyl heterocyclic compound, its salt, or a mixture thereof is
useful in preventing the microbiological attack, degradation, or deterioration of
various types of raw materials and products such as leather, textiles, pulp, paper and

30 paperboard, coatings, lumber, as well as agricultural products such as seeds and crops.



25 grom h of at |east one mcroorganismin the agqueous system According to
the invention, the conbination of propiconazole,and a potentiator such as
an N-al kyl heteroc‘)/cl ic conpound, its salt, or a mixture thereof is useful
iri prevent iWg V@i crobi ol ogi cal attack, degradation, or PeFusoé/zeest i on of
vari ous types of raw materials and products such as |eather, textiles, .

pul p, paper and 30 paperboard, coatings, lunber, as well as agricultural
products such as seeds and crops. W 01/10217 PCTNS00/ 20269 7

Advant ageously, the combination nay be used in various industrial processes

used to mmfageafsmm%msmummmmHMﬁsmm?w&ts&m @tional

enbodi nents of the invention enploy the.,conbination to control the growth-

of mi cr oorRysRArEeFMiaciure theseqrodiictsy d\eserdingly, piditenal embodimenta pEtheal s or
processes.; Qb J\%h es of. the

I nvention %Tnlmﬁe&ﬁag% nor e gglggr enﬁ@%ﬁﬁé@@“?" SR

descri pti caclaindustrisifpeoduets, rawtmalerialsdrprocesses.ai | ed Descrl ption of the

| nventi on The i ntiqQn r 0 a hod to increase the effectiveness
of a 1d nicr otﬁ’ﬁ%ﬂé 0%@4&?%@%%@? vantages ofthe inxentioparillibsmadey not only
Ki Il m crge aegtircit BroRtth S%tﬁ %Eﬁ!ﬁ

m croorgani sms.” The et hod accor di E‘S to | ngent I on apgﬁ%és'

propi conazol e and a potentlator to a substrate or aqueous system subject
to the graowh, ) The conbination of propiconazole and a
pot enti at g atiev 101 %oblmdal 15 activity at | ower -
pr opi conazol e qneﬁﬁeﬁﬁaifeﬁem@@msmmwm&easetﬂmfeahﬁheéy pdal capability of
pr opi conazol e alone. According to the invention, the potentiator is an

N- al ky}0 hanierobicide; ﬂbegmrpbteﬁaaswél%tbmvemonanmmtammereof and is

%rgfggltci aw&gfuﬁ@gp Hﬁ#ﬁ prop onazo#g&ﬂg#( ccorcgoot‘gmf&{ S?nt/gﬁtion, t he

conbi nat i mhﬁdmﬂhgwmmmﬂmthmﬁMolehﬁwtwmsonpound, its
salt, or m Xxture thereof de nstrat es an unexgect ed, _enhanced

mi cr obi ci a‘é‘?s“@tf’t"éé?“”%sm of pricraorganismasi Thea| ef fect or an

-antimicr o%ﬁuﬁ&t&%fprgﬁ&%wmaﬁomu%mma fPerdictinidrobicid i ci dal effect:
The

15 activity at lower propiconazole concentrations as compared to the microbicidal
capability of propiconazole alone. According to the invention, the potentiator is an
N-alkyl heterocyclic compound, its salt, or a mixture thereof and is present in the
combination in an amount effective to increase the microbicidal activity of
propiconazole.

20 According to the invention, the combination of propiconazole and an N-alkyl
heterocyclic compound, its salt, or a mixture thereof demonstrates an unexpected,
enhanced microbicidal effect. The combination may have a microbicidal effect or an
antimicrobic effect. Preferably, the combination has a microbicidal effect. The
combination of propiconazole and an N-alky! heterocyclic compound, its salt, ora

25 mixture thereof achieves superior microbicidal activity at lower propiconazole
concentrations as compared to the microbicidal capability of propiconazole alone.
Thus, the N-alkyl heterocyclic compound, its salt, or a mixture thereof is said to
potentiate the microbicidal activity of propiconazole. Such a superior effect presents
a distinct economic advantage and increases propiconazole's effectiveness per unit

30 weight.
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conbi nati on of propiconazole and an N-al kyl heterocyclic conpound, its
salt, or a 25 m xture thereof achieves superior mcrobicidal activity at

| ower propiconazole concentrations as conpared to the m crobicidal

capabi lity agolkipiconazolesal one. Thus, the N atkyl heterpcyosiono26o
compound, its salt, or a mxture thereof is said to potentiate the

m crobi cidal activity of propiconazole. Such a superior effect presents a
di stinct econonm ¢ advantage and i ncr %\ses propi conazoi e's effectiveness per
unit 30 weight. WO 01/10217 PCT/USaan0269 8 According to the invention,

an N -al kyl hete oc "|IC oun S f may be
used as a potent| tﬁ%ﬁ?ﬁ‘i’é’&’ﬂéa@? %tfno rllles?‘s’ Mrop ongzol e al one

or am Xturﬂﬂ&em%fﬁﬁgﬁ%ﬁa%& ofthti@tor 1 ifitredse thekdfect venlossast, for exanpl e,
sodi um 2- mer capt obenzot hi azol e chl oro-2-net hyl - 4-i sotf hj azol i n- 3-one, 5 2

net hyl - 4- smmlemmonem%mwmm@hme&Fucmén@f)r opar gy

b I
ZUtZydl b(r:girg%mf'}p ’F‘IF B;ﬂépl n‘?rﬁn é;%%f@ts?cmdﬂ‘i%&ﬁﬂ%%{mﬂoﬁﬂggne,

t nbr omopl e NPineihyd-4kigstfiasclint-oueo 2 bfsind 2 anteopropne-{ {3-diok isfoprapatpyl hutyl f one, N

al kyl di met hyl benzyl ammoni um chl ori de and reof . The N al kyl
het er ocycl |MW@P@Y§W %@ﬁiﬁ 30 het erocyclic

conmpounds o Laﬁir Szegen‘ﬁsB e sane manner as
pr opi conazo gﬁlﬂé&ﬁ ?“’%ﬁ? l’ghe or rr@#e N a?loﬁ{' het er ocyclic
conpounds ohls(hidﬂdrombﬁyl)ambna ri*éalkyldunqlbylhtmz;ﬂ anmmlumechlnri!ﬂsj adnazol e
forrrulatlon .In o e di the i ventlonr | aj.es to | dal
conposi t i onMIXAYES gbw'gﬂ‘é' gsrﬁaita?r&mﬁurgpfﬁogfgﬁ one

N-al kyl 4 g ki Corhpoun@é B idfiftherebs nﬁglb*e us&fwﬁh BhdinthSsdnirhftier 86

descri be ove.” Propi conazol e and the "potentiator are present in a
conbi ned anmmoﬂzbbasuspd- Prefasahly, ook or mereN-alieyh heferogycliceampounsiser

hma(s:r?ﬁregam‘fsai%w he N-aI kﬁl At%%?@xm%weo%pﬂmm_oyed in the invention

In one embodiment, the invention relates to a microbicidal composition

containing propiconazole and a potentiator of at least one N-alkyl heterocyclic
15 compound, its salt, or a mixture thereof as described above. Propiconazole and the

()

Pt

potentiator are present in a combined amount effective to control the growth of at least
one microorganism. .

The N-alkyl heterocyclic compound employed in the invention has the
following formula:

20
~
CH,-CH,-N R

The variable "n" may vary from 5 to 17, and preferably from 7 to 15. Most
preferably, n is 7 or 11. The alkyl chain defined by CH;C,H,,- may be branched or
25 unbranched. Branched alkyl chains may lose some of their solubility in water or other
aqueous systems. Unbranched alkyl groups are generaily preferred.
The heterocyclic ring defined by @ may have four to eight members and is
preferably a five-, six-, seven-, or eight-membered ring. Most preferably the
heterocyclic ring is a six-membered ring. Although the heterocyclic ring always

30 contains one nitrogen atom, the remainder is generally a carbocycle. However, the



The variable "n" may vary from5 to 17, and preferably from?7 to 15. Most
preferably, nis 7 or 11. The al kyl chain defined by CH3C'H2" may be
branched or 25 unbranched. Branched al kyl chains may | ose sone of their
sol ubility WROKHREr or other aqueous systens. Unbranched parhusbomréups are
generally preferred. The heterocyclic ring defined by Ni may have four to
ei ght nenbers and is preferably a five-, six-, seven-, or eight-nenbered
ring. Most preferably the heterocydic ring is a six-nenbered ring.

Al t hough the heterocyclic ring always 30 contains one nitrogen atom the
renai nder rimg manntlin gnesor arord adijtidnal hetivvrorns seldchd fitéh 8L OL 8PS, 7 The

PCTI 1 JSQ0/ 20269 . 9 ri ng%oma contgip one or nopre additional heteroatons

sel ect ed fHRGRYY begatumt .r%%ma@n@mwwmvmmmmt ed. The
ring may ahspad e sfPERabstittied d ,aﬁ!éﬁ*l | d6Mhti URayiSuPStituted
al kyl groups, alKenyl " groups, sdt}%’g It %ec al Kenyl grotlfj{oeg, -an’flno groups, an
0X0 group groupsmamine grosps) amyko group (o, foima b cgrbory] gromp, halégens; eketFheocyclic ring
may al s e part..of a mul.tiple ri tructure. The heterocycles |isted

bel ow e eWWWW@M%@W@%WH ocyclic rings which may
be used in t he The hatkdokyciddais@d Dl dxempRIyRAbYFATed b dns@Rfuted) Pr ef erred

enbodi nents of the_invention. Exanples of five-nenbered heterocyclic rings

i ncl ude, Heterogyelicrings Whishiasy hegisedhipytheNialiyh heterogygligicompoutids atilized

pyrrolinyl. [ 1 di i olvl,. imdazolidinyl,

i m dazol i %P%P?‘?ﬁx@w{éﬁgmg‘%‘éﬁﬁ (ﬁ%ﬂ%m ¥nci ude, but
are not | irings iiutde buparp avi lithited to, pypiolidingl; 2-pyirolidifichylpyaotihylny! . Seven- and
ei ght - penbered, r.i ngs sugh as hexanet hyl enei m nyl and heptanet hyl enei m nyl

may altfd B XIWW&W%.MW@Y 14 and appreci at e

_ iRyidazolyt
t hat ot her : Jnfendy HJ_,F %'3 gﬂl ét‘?ﬂxg‘t%ﬁu . Nal kyl
heterocyclol"%:%?:lgﬁrrg%hsﬁ%s, I ncltu ngd'?ﬁg’?gpﬁ%gcrl e aﬁg{)/égftmﬂgrlt’ay al so be used
i n the pr piperizinylandimomholitylc Bewat 418l cight-nfembered rimgs suvh asi t r ogen noi ety of
the N -al kyl heterocyclic.conpo referred to as "quaterni zed N-al kyl
heterocyctﬁwﬁ?ﬁ#ﬁw&“ﬁgﬁﬁgﬁm%{m%ﬂmj%%%%elq“f@“%ere n and R
- are as deUneefordiarieskilPwvill spppdiate thatuthe? Bbtedocydliciriigs Malaleylbe igdger ocyclic -

conpounds are 20 acid salts such as, for exanple, Cl-CO0 O carboxylic acid
"~ salts. 3vore pr M@,o&p{-glkyltwmc compounds, including those described above,

may also be used in the present invention. Such saits are fon_hed at the nitrogen
moiety of the N-alkyl heterocyclic compound (referred to as “quaternized N-alkyl
heterocyclic salts™) and have the general formula CI-I,-C,IL,—@ where n and @
are as defined above. Preferably, the salts of the N-alkyl heterocyclic compounds are
20 acid salts such as, for example, C,-C,, carboxylic acid salts. More preferably, the salt
of the N-alkyl heterocyclic compound is a formic acid salt.
N-altkyl hetemcyclic compounds or salts thereof useful in the invention are

available either commercially from chemical supply houses or may be prepared from
starting materials using well-known literature methods. U.S. Patent No. 5,250,194
25 discloses exemplary methods and is incorporated herein by reference.

U.S. Patent No. 5,250,194 also describes N-dodecy! heterocyclic compounds
and their use as microbicides for aqueous systems to inhibit the growth of
microorganisms, the formation of slime in aqueous systemé, or the disﬁgufement or
deterioration of substances susceptible to microbiological growth. One example of an

30 N-alkyl heterocyclic compound useful as such a microbicide is N-dodecyl morpholine



of the N-al kyl heterocyclic conpound i's a.formc acid salt. N alkyl

het erocycl i c conpounds or salts thereof useful in the invention are
avai l abl e either comrercially fromchem cal supply houses or may be
prepared frowoostexti ng materials using well-known |iteratuPCTA/Se0/R02%. U. S.
Patent No. 5,250,194 25 di'scl oses exenpl ary net héds: and i s incor porat ed
herein by reference. U S. Patent No. 5, 250,194 al so descri bes N- dodecyl
heterocyclic conpounds and their usej@s mcrobicides for aqueous systens
to inhibit the growt h of microorganisns, the foritation of sline in aqueous

systens, or d ﬁxﬁﬁ%ﬁﬂ @e%se;r Blah@ By BucHASE surasriuscept i bl e
to m crobiol ogl Fﬁ%rovw e ex}érrp e an 30 N-al kyl heter%cycl I C
conpound usﬁitednamaklmbmmpbts;mwl de is N-dodecyl norpholine WD 01/10217
PCT/ US0O0/ 20269 10 nuf act ur. an Buckman
Laboratories | n?@%‘ﬁ‘gym dsl’% “%r‘@ﬁer’%ﬁ‘ ‘59‘?’%

het er ocycl i and% 'Nl%&b
1 % gggeg@ﬂaﬁeONM&ﬂ e ﬁmd?-gg%ag? nmor hoI 1 ne N 5

nor phol i ne, I m dazol e N-dodecyl

dodecyl - % ¢ ubmmupromtmammm N-NOME%WHQHW% daelie,

xggggg: h%xarre]sil}xl enei mﬁMOdeﬁé%ﬁXﬂogegw%Fiﬁeéhﬂ-plpendme,N-

N- dodecy| - 4458dchVpipdtidaey] Nuudaeeymhdaﬂﬁcpiberm%made@mmeﬁy ﬁlperuﬁne,

N-octyl i sot hi azol'i ne 3-one, and 4, 54chl oro-2-N-octyl - |sot azol i n- 3-one.

Mbst prefeﬂfmhsqweﬁ tﬁi’d %ﬁ’éh]m:i%'%@%ﬂlm DMHSF and

N- dodecyl ‘ Eﬂ } ﬂﬁ gg r obi ci dal
conp05|t|on8 %%:% I'ng © |nven [ 'i}ﬁ‘{)‘g prep |n var ous forms

known i no hﬁnﬂaiole,lfbm)exarrpl e, the conposition may be prepared in I iquid

formas an aqueous solutio di.sper si on, | si on, or pensi.on,
di spersion or su tﬂemﬁﬁ‘ compositi %38?9'@?8 tothe | by

di ssol ving &pﬂ@f ﬁ.qﬁﬂgh O%tlﬁwlp&eﬁgﬁp‘gqﬂg its salt,
or a m xturme ere a soilrnvent or combi nation of solvents. Suitable
sol vents i nwmmnmywmmm|Wm§mmswnemwn/col s,

mg{)g: c?(rjaF&’gEt B %‘gl in? %’ré%f@pgfg%%éég%ﬁ%?ﬁdge%iwg{, 8rasaso-mlon

15 by dissolving propiconazole and the N-alky! heterocyclic compound, its sait, or a

mixture thereof in a solvent or combination of solvents. Suitable solvents inciude, but
are not limited to, methyl ethers of glycols, M-pyrol or 1-methyl-pyrrolidinone, or
petroleum distillates. The microbicidal composition may be prepared as a concentrate
for dilution prior to its intended use. Common additives such as surfactants,

20 emulsifiers, dispersants, and the like may be used as known in the art to increase the
solubility of propiconazole or the N-alkyl heterocyclic compound or salt thereof in a
liquid composition or system, such as an aqueous composition or system. In many
cases, the microbicidal composition of the invention may be- solubilized by simple
agitation.

25 Microbicidal compositions of the invention may also be prepared in solid
form, for example as a powder or tablet, using means known in the art. In a preferred
method of preparation, a liquid product containing propiconazole is deposited on a
carrier such as diatomaceous earth or kaolin and mixed with an N-alky! heterocyclic
compound, its salt, or a mixture thereof in the form of a liquid or solution to form a

30 powder ortablet.



for dilution prior to its intended use. Common additives such as
surfactants, 20 enulsifiers, dispersants, and the |ike may be used as known
in the art to increase the solubility of propiconazole or the N-alkyl

het er ocycl iWO8WMPGund or salt thereof in a |iquid conposPCTasmpeyst em
such as an aqueous conposition or system |In many cases, the m crobicidal
conposi tion of the invention may be solubilized by sinple agitation. 25

M crobi cidal conpositions of the inygntion may also be prepared in solid
form for exanple as a powder or tablet, using nmeans known in the art. In a
preferred et g pripidonSidte aiditN- h%gyo% g""ﬁh Qtrgrgg propi conazol e
is deposited on a carrier such as di atondceous rt kaolin and m xed -

wi th an N-ixipe theesofmay he contbinedinp single, composition. tAltmatarelyl,&teure thereof in

the form Qf L on to., forma 3 wder .or table

01/ 10217 WEH‘M@%" %0"’%@ e spmpoynd, g‘hg“?tt‘ﬁé %@t erocyclic

conpound, ndysheeniployed aélse[pmatétddﬁ@oﬁé%ﬁsﬁﬁthﬁﬁdbnhﬁnéa ’“?"k‘ﬂﬁeﬁ‘ﬁ dagl e
a e

conposi tion. AI ternativ propi conazol e ahd the N terocyclic

conpoundl, Use is effaptivede m#sbpwth REatdesst oneayicteorganismoyed as separ at e

conponent s suc gd%@ais %gi“’%g use..is effective to
control the grg‘s &P%mlk’e’as ongmnt\hté:roggrﬁg@h{hgﬁgw %L‘%d above, -
accor di ng compound, itssaltror a arixtute therbbfpotentiatbethe hiergbicidal efflepround, its salt or

a mxture thereof potentiates the crobicidal effect of propiconazole.
Thus, conBfRae Iihé‘F' tb %’F‘@'ﬁ%&ﬁﬁ%?%#&ﬂﬂ%oﬁf a mxture

ther eof  WidifrRy &bé‘ﬁﬁiﬁ?@'h mitkdi; @a{ ty to
control 10 the grow croor anl%ynsp‘%eg%onparug%‘ @%&%ﬁﬁébl ci dal
capabilQ t!hecgmwﬂl@fnpcromgamsmszaslcanmmdmthé\mmbhcmal tapability ofitkent i on, control

of the growth of croorganismon a substrate or in an aqueous system
nmeans conPTOBICOPAFOICRIONG, . hel ow a desired Ievel and for a desired period of

time for the paAgdorditik & thé iveition] onfbl SHES SBWIh6F SmicRdbryaism bk #M 15 the
conpl ete prevention or inhibition of mcrobiological growh to control at a

certain ERbsirgle gr MARAGuenNS systam BeISSPRIER] ta, jatyer belpw asissinediavel end of
propi conagplaQe &R priod of time for the particular substrate or system. This can vary from

15 the complete prevention or inhibition of microbiological growth to control at a certain

desired level and for a desired time. The combination of propiconazoleanda

potentiator, an N-alkyl heterocyclic compound, its salt, or a mixture thereof, described

here can, in many cases, reduce the total microbiological count to undetectable limits

and maintain the count at that level for a significant period 6f time. Accordingly, the
20 combination may be used to preserve a substrate or system.

The effective amount or percentage of the combination of propiconazole and
an potentiator of an N-alkyl heterocyclic compound, its salt, or a mixture thereof
necessary to achieve the desired result will vary somewhat dépending on the substrate
or aqueous system to be protected, the conditions for microbial growth, the particular

25 microbicide, and the degi'ee of protection desired. Fora par;icuiar application, the
amount of choice may be determined by routine testing of various amounts prior to
treatment of the entire affected substrate or system. In general, an effective amount
used on a substrate ranges from about 0.0001% to about 4% (w/w); preferably about
0.0001% to about 1.0% or about 10,000 ppm. With aqueous systems, an effective

30 amount may range from about 0.5 to about 10,000 parts per million, more preferably

LT e & p pietde €A



potentiator, an N-al kyl heterocyclic conpound, its salt, or a mixture

t hereof, described here can, in many cases, reduce the total

m cr obi ol ogi cal count to undetectable limts and maintain the count at
that |evel fwoomogi7gni ficant period of tine. Accordingly, tRGIASD0/20269
conbi nati on may be used t d:preserve a substrate okiisystem The effective
anount or percent age of the conbination of propi conazol e and an
potentiator of an -al kyl heterocychpc conpound, its salt, or a mxture
t her eof necessary to achieve the desired result will vary sonmewhat

dependi ng 5]5@ nof M PubSusiystBhCdrfaGhéd, the

condi tions or m crg‘g g?oﬁaﬁgst he particular Zgﬁsm crobicide, and the
degree of ﬁfr&eﬁblﬁWuﬂ@danmﬁlmqmpmmdhoxa;ﬂmuha omts t he anount of
choi ce may be determ ne routin Sti ous armunt ri or to
treat ment ciiegtivel %?RWESIHF%/@E‘P@!?“S%BE%’%‘T %H'P ’§é§‘fﬂ Fﬁﬁ‘ﬁ

ef fecti ve agputy Fﬁ&ﬂ 30 afouf VRS Per A aﬁmmeqmssab B9kl ADOU!
4% (W w); pr erantl) at%outa 0. 00 1% 0 about 1. 0% or abo%t 10, 000 ppm Wth

aqueous Syaoamzanpmmmlhenaﬂthamussmm ange from about 0.5 to about

10, 000 parts per, m || r.e efe ab 0269 12
from abgut 5 ltoo mérﬁﬁﬁ“%% ’r‘P\a*‘#V\ng?J e a%%‘g(%‘?@s em and
nost  pref %ae%ayc o%h@,%s&l@,drﬁxﬂﬂ&t&th&@@fh@ﬂfoﬁéc%mﬁﬁdnbhﬁﬁng &inlar

anount s effectlvely control slime formation. For sline control, effective

amount s prmmmgoommmmﬂrﬂkﬂhmw Wnﬂa’r‘%?ltp@ra mllion, and
nor e prefera.b from.a éé¥ f the
agueous sys'{lx FFP ?"rnjeggsle{r?b%gmﬁe%r% %\Q&e&g‘{ I na l?ons proplﬂ.’conazol e
and an &balﬁaﬂ,abéiﬁseﬂowﬂiducmmrwmpﬁ&mhmﬁ-pmboutio.samrabouther eof are
t hose conbi nations havin wei ght zQ aIkyI
het er.ocycl i25: T mhsyright T4t @%XY“Y@RP"&%" ﬁw@cﬁr %@&‘f‘?‘ﬁﬁ‘i@ ?)9 1to
about 1:99. Mmggim cﬁa*ﬁ{rea #ﬁﬂé B QVdterifo 10 tO
about 10: 6 an sﬁ{ pre eragfw, ron?irgout 50:50 to abou?yg 25:75. The
wei ght rat |mdamembm¢emmgiqthehnvmgm5mpheﬂe t he intended. use, the
m’'cr oor gani sm encount ered as. wel.l as .the t uct, or
systemto whi cﬁﬁ‘ﬂ‘f@ng ?%%W%?ﬁ%%%ﬁﬁé%@@l on&’buﬁyag‘gl ied. The
conbi nays orgaRf orla iR EE Ridiedf Map Bélaphliedlitd Vatlenyoflindustiat bses and processes it s.

for microorganism control. The combination may be used with or in place of and in

the same manner as other microbicides traditionally used in the particular industry.

As discussed above, such industries include, but are not limited to the leather industry,

the lumber industry, the papermaking industry, the textile industry, the agricultural

20 industry, and the coating industry. The combination of propiconazole and an N-alkyl
heterocyclic compound, its salt, or a mixture thereof may also be used with aqueous

systems such as those previously discussed which are subject to microbiological

attack and degradation. The problems caused by microbiological attack and

deterioration in these various applications has been described above. The use of the
25 combination of propiconazole and an N-alkyl heterocyclic compound, its salt, ora

mixture thereof according to the invention to control the growth of microorganisms in

particular exemplary applications is described below.

The invention also relates to a method for controlling the growth of
microorganisms on various substrates. The method comprises the step of contacting a

30 substrate susceptible to microbiological growth or attack with propiconazole and an



15 salt, or a mxture thereof may be applied in a variety of industrial
uses and processes for mcroorgani smcontrol. The conbi nati on may be used
with or in place of and in the same nanner as ot her m crobicides

traditi onalwgourery in the particular industry. As discuss ARGYH260S UCH

I ndustries include, but are not limted to the |eather ingggtry, 6t’he

| umber i1ndustry, the papermaking industry, the textile industry, the
agricultural 20 industry, and the cggti ng i ndustry. The conbi nation of
propi conazol e and an N-al kyl heter ycI i c conmpound, its salt, or a mxture

i Scussed Nnftio Ret8fociaEbolobih ity Bt G o S Heretl o 985 hwﬁﬁméﬁ Sdation The
probl ens cPRivpidndzpletnd mbl-ﬂkﬁ%ﬁﬁicyﬂictoaﬁnboﬁwlmm 6F 4 Ribdhre Werddt abe1€5€

vari ous appllcatlons has been descri bed above. The use of the 25
combi nat i oBregsnt Byasembined amountefiective tacantok ?Fgmtbloéetyléﬁenﬁzorrpound its

salt, or %3% C Ea%.aﬁ rol the
grovvth ofamcro rgsg?l{ﬁ;ﬁnlég%ﬁ%h? AR eeélgtﬁp g‘%ﬂéb%‘ﬁ%g ﬁgeqrs descri bed
bel ow. EhepmmmmmuﬂlyaﬂmmmmmﬂMdsimMﬁomsr&chssBQaﬁdﬁ growt h of
m cr oor gani sms on var substrates, The hod conpri,ses the step of

cont act i ngPaPicaRazalg 4&5&*@!!}8@5% F%Wbegwmh or attack -
w th propi Sedidgethét mgyf,&; pgﬂ S I kyl

het er ocyclllﬁgilg%ﬁ%ound | tso sal m x‘tgdjr gﬂté@r&gt(%)lf@fNB escri bed above.
Pr opi conazhdtﬁotanﬁcmmmméllwyﬂtbmmmﬂmeoﬁussdppmmmsﬂwuuaabmdm a mxture

t hereof are ent conbi ne unt ef tive. 1.0 contro e growh
of at Ieasafnhgﬁ@el’smvb% Sa’f?P‘é‘WBﬂ %‘i’g "‘ﬁ'-&éﬁ'é ‘ﬂ'%lqmet hod nay

be usedgt carelisctissedtRlow,. S prevent subst antially all mecr ob| oI ogi cal growth
on the substrate. As discussed above, prop| conazol e and the N-alkyl
het erocyclic cdnfhsienther indystsy, the combination of mmleendamﬁpdbé appl i ed

conpound, JSeyEpaitolin SRS ot b i ore WG Sy B uBla 3 Bt e (7 E CYS)
antimecr otgmwthcdfmcmcyrgamsmsmpahﬂadmuiytaﬁn@mmd Eppéh:q&tth@ns of this
Qonbi nat | GHGT BF Bife SremAGied wis cOORSd ARGt S BRBOB ol Baund. | ¢ s
salt, o5 &l KéteroBydlib ebxﬁgéuna,% AR, &%qsixﬁ@e th&%bf éifectitéto control the

growth of at least one microorganism on the hide. The combination of propiconazole

and the N-alkyl heterocyclic compound, its salt, or a mixture thereof may be used in

the tanning process in similar amounts and manner similar to that used to apply other

microbicides used in the tanning industry. The type of hide may be any type of hide

20 or skin that is tanned, for example cowhide, snake skin, alligator skin, sheep skin, and
the like. The amount used, to some extent, will depend on the degree of '

microbiological resistance required and may be readily determined by one skilled in
the art.
A typical tanning process comprises a number of stages, including, but not

25 limited to, a pickling stage, a chrome-tanning stage, a vegetable-tanning stage, a post-
tan washing stage, a retanning stage, a dyeing stage, and a fat liquoring stage. The
combination of propiconazole and an N-alkyl heterocyclic Qbmpound, its salt, or a
mixture thereof may be used during all process stages in the tanning process in
addition to those stages where a known microbiological problem is occurring. In each

30 stage, the combination of propiconazole and an N-alkyl heterocyclic compound, its



grow h of m croorgani snms on a hide during a tanning process. To achieve
this control, the hide is contacted with a conbi ned anount of

propi conazole and an N 15 al kyl heterocyclic conpound, its salt, or a

m xture thergghshifctive to control the growh of at |easpcfiosoress

m croorgani smon the hide.:"fThe conbi nati on of propiconazole and the N

-al kyl heterocyclic conmpound, its salt, or a m xture thereof may be used in
the tanning process in simlar anounts and nmanner simlar to that used to
apply other microbicides used in thel4anning industry. The type of hide
may be any type of hide 20 or skin that is tanned, for exanple cowhide,
snake ski n, salt, bi gmixturesherenf ngdycdhen coiponent afithe appropriste tanting hguotint used, to

some extent, wll depend qn the degree of m crobiol ogical resistance
required an&%%&‘e%&n&?gﬁégm#ed by one skilled in the art. A
typical tanning gy BrpicoRSdletnt i BeilkI heter&FEHe conisdund) iBGkalthstt not 25

limted to, a pickling stage, a chrone-tanni ng stage, a vegetable-tanning
stage, a posmixtueethevestinadanningjisuorprotectsthe hide Semguicrobiclegitalg st age, and a

fat liquaqri st age. . The . conbi nation ff i . | kyl
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al | prOCGSSdﬁﬁ&%e.g.puﬁdwagimah,ﬂﬁtoﬁmpmﬁriﬁaliqm‘dbbéﬁfedtiﬂa&m st ages
where a known m crobiol ogical problemis occurring.In each 30 stage, the
conbi nat i onprosésspTypicelsanning liquarsinelude for exampla.ca pif iquer, @GHRMC, its WO

01/10217 PCJ/ US0Q/ 202 sal t. ey Qﬁn?% conponent
of the apprmnﬁ'/@u ra%%?%é“ﬁ%%ﬁé%%%%{%%?ﬁé"%ﬁgﬂérgm g tanni ng.
| ncor por at i Hgud| H@yeliyuor, ahda fn fiqaor. Thisahdtiydd dfapplicatipn kbsnresdhgidhend, its
salt, or a mxture thereof in.a tanning.liquor, .pfofects ¢t hi de, from
mi cr obi &%gmwmkwpﬂq@ﬁﬁdﬁ?‘m%gﬁl@ ﬂ-ﬁwﬁ{smﬁ%@g&emwam y, the
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appropriate liquor to be use a tanning process. Typical tanning

| i quors i ncl ude, InfasomexdaienalogousTiatire,itheconbinasion of thetinvemtion mayalsadel | quor ,
a veget abl e-t anni | i a _post tan washi N [ Al l'i quor,
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attack, deterioration, . S .
- 15 propiconazole and an N-alky] heterocyclic compound, its salt, or a mixture thereof

according to the invention effectively controls the growth of a microorganism on the
textile substrate. In a textile process, the combination may be used in similar amounts
and a manner similar to other antimicrobial compounds commonly used in such
processes. As one of ordinary skill would appreciate, particular amounts generally
20 - depend on the textile substrate and the degree of microbiological resistance required.
The step of contacting the textile substrate with the combination of
propiconazole and an N-alkyl heterocyclic compound, its salt, or a mixture thereof
may be accomplished using means known in the textile art. To control
microbiological growth, a textile process generally dips the textile substrate into a
25 bath containing a microbicide alone or with other chemicals used to treat the textile
substrate. Alternatively, the textile substrate may be sprayed with a formulation
containing a microbicide. In the bath or the spray, the combination of propiconazole
and N-alkyl heterocyclic compound, its salt, or a mixture thereof according to the

invention are present in a combined amount effective to control the growth of at least



or other mcrobiol ogical degradation. In a sonewhat anal ogous nature, the
conbi nation of the invention may al so be enployed to control the growh of
m croorgani sms on a textile substrate in a textile manufacturing process.
Contacti ng WR81024%t i | e substrate with a conbination of 15Pgrmstzozazol e and
an N-al kyl heterocyclic conpound, its salt, or a mxture thereof according
to the invention effectively controls the growh of a m croorganismon the,
textile substrate. In a textile prog&ss, t he conbi nati on may be used in
simlar amounts and a nmanner siml to other antim crobial conpounds

comonly u n N _prQcesses. n f .ordinary skill woul d appreciate,
parti cul ar&g%‘bﬁf’%@gﬁgﬁ%@eﬁgwgégg'nﬁegﬁﬁgﬁﬁn@qﬂ‘t%WY%e and the
degree of djuesusibasddegmpaditior®si st ance required. The step of contacting the
textile substrate with the_ conbi nation of propiconazole and an N-al kyl

heterocyclic cdrsesseye the alueqf its ragy materipls and prodyess, dheflumbegindustrsic conpi i shed

usi ng nea ' ' - 10 - | 1 ,0loagi cal growth, a
Foxt 1 6 prase st bt g Bebi ot nforflcbanishh i et 8 preuf PO RS D
cont ai s nglegradation@fihmtste. Theosombination bfipropidenazols and aNsalkiyled to treat the

textile ubstrate. Alternatively, .the textile gsubstrate may be sprayed
with a fo élEﬁF‘mE’GH'E it saly mm%@@n&w&%mﬂﬂmﬁhe spray, the

conbi nat i %&e&ive%@&ﬂ&?ﬂﬁé?&vﬂhomgﬁﬁfﬁs&ﬁﬁﬁﬁa?yd i c conmpound, its salt,
or a mxture thereof according to th I nvention are present in a conbined
amount ef f ect i be combipationwif propisogazole and ah Naslkyldwtsrocyicdoniddid, its

PCT/ US00/ 20269 15 o m . croqrganjsmaan the text.ile substrate. Preferably,
t he bath é%°fﬁ%ﬁ%fﬁn‘y}&ﬂﬁﬁ@%@%@%&wﬁﬁ&ﬂnﬂ%?“*?B“a%ﬁ'é%rve t he
val ue 10 isinSildr addnfidefiployed for BthePiniviotiéides Usb®in théRgibet Pdtistly.Y al so nust

control the growh of mcroorganisns in order to prevent mcrobiological 5
degr adat i &entapting fumber withhan effestive amquahofshe combingionmaydeand an N - al kyl

e e LB o S i i 0 AT Lo 11
The conbi centhioingdhe gumijination ef propicamdola and\n Nhalkyll hitetoeydlizyohipowsdhnpound, its
salt, OF G B bl St oSedbor B} ifiing 8 Tudier 26 s 85 ol ContatiBg e " ST 1A
15 combination, or other means known in the art. Dipping the lumber in an aqueous bath
is preferred.
Propiconazole and the N-alkyl heterocyclic compound, its salt, or a mixture
thereof are preferably mﬁfo_:mly dispersed in a bath (for example, by agitation) prior
to the dipping of the lumber into the bath. In general, the lumber is dipped into the
20 bath, raised, allowed to drip dry, and then air dried. The dip time will depend, as is
known in the art, on a variety of factors such as the microbicide, the degree of
microbiological resistance desired, the moisture content of the lumber, type and
density of the wood, etc. Pressure may be applied to prométe penetration of the
combination into the lumber being treated. Appiying a vacuum to the upper surface
25 of the lumber may also be used to degas the lumber and promote increased wetting of
the lumber by a bath containing the microbicidal combination.
The combination of propiconazole and an N-alkyl heterocyclic compound, its
salt, or a mixture thereof according to the invention also has uses in the agricultural
industry. To control the growth of microorganisms on a see,ci or plant, the seed or

30 plant may be contacted with propiconazole and an N-alkyl heterocyclic compound, its



10 simlar manner enployed for other mcrobicides used in the | unber

I ndustry. Contacting |unber with an effective anount of the conbination may
be acconplished, for exanple, by spraying the |unber with an aqueous
formul ati on weenieaimi ng the conbi nation of propiconazol e anPCEUSHN2028) Ky |

het erocyclic conpound, its*salt, or a mxture thereof, by dipping the

| unmber into a dip bath containing the 15 conbination, or other neans known
in the art. Dipping the |unber in an,aqueous bath is preferred

Propi conazol e and the N-al kyl het ero& clic compound, its salt, or a mxture

oo o ot A eSS el SO L BRI, Y
the |unber gy ghdiRftbdrginfint Gfthe Secddk lant. AT Contatkihg¥@P niag bér i p dry, and

then air drled The dip tine will depend, as is _known in the art, on a
variety of dcmmm:sh@mmgmnadamcmhmmn thergrigulipralindystry forotheri ol ogi cal

of "t he woodbiegiisiass, EaterRole efe itk iy ok aia e Wl an iR (T
conbi nat § orfoiriitidn @ntaiiiiSthe Bobigiationasfipashicobardly andarcN aliol hetefooydlice upper

surface 25 of the |unber may al so be used tQ dg&aﬁ‘the Iunaqer and pronote
i ncr eased mmppngi,msalt,néanmrthw €cr obi ci dal

conbi nat i on, A ﬁln g{ P gﬁlmﬁa &bgr ocyclic
conmpound, i L“?&?@w resfﬁgéabﬁéaccor |ng&t%h?ﬁieiylhﬂverfl on al so
has uses irm&dﬁﬁkﬁmnmthém&ichasﬂdpmh@e&mmwmmﬁbhphﬁmor
m croorgani sms on a seed or plant e seed or, be .cont act ed
Wi t h propl m&e@@hmww&#ﬁw ?F?!I%SP%?#?&‘{WWOU 10217
PCT/ USOQ4 %eeﬁs of cBnéerss RikEHINAR saOUNt

0 growt h of at

effective to cont east one m croorgani smon the seed
or plant. 'Ennsunxhngﬁxetplmg step may be acconplished using neans and anpunts

known in the ag ul t raI | ry for .o EBE] anpl e,

t he seed or pl ar#"ct P‘g@'ﬁ "&W&#E’%ﬁn’g ‘{ggﬁbﬁihglﬁgﬁ on ont ai ni ng
the conbi n%ic%rﬁmsa{sqmﬁsqm mt%f@bmgmrmml The conpound,
its salt, or a mxture thereof, d| pped into hat h contai ni ng {he

conbi nat i oraquﬂllséyﬂmilwmw%ﬁéﬁda‘! MW@W eneral | y
dr~| ed DYs salt, or a mixture thereof such that the propiconazole and the N-alkyl heterocyclic

compound, its salt, or a mixture thereof are present in a combined amount effective to

control the growth of at least one microorganism in the aqueous system. This
includes controlling, and preferably preventing, slime formation in the aqueous
system.

20 Examples of various aqueous systems include, but are not limited to, latexes,
surfactants, dispersants, stabilizers, thickeners, adhesives, starches, waxes, proteins,
emulsifying agents, cellulose products, aqueous emulsions, aqueous detergents,
coating compositions, paint compositions, alum compositions, and resins formutated
in aqueous solutions, emulsions or suspensions. The combination may also be

25 employed in aqueous systems used in industrial processes such as metal working
fluids, cooling waters (both intake cooling water and effluent cooling water), and
waste waters including waste waters or sanitation waters undergoing treatment of the
waste in the water, e.g. sewage treatment.

As with the other uses discussed above, the combination of the invention may

30 be used in the same amounts and in the same manner as microbicides traditionally



means known in the art such as drip drying, heated drying, or air drying.
For plants or <crops, the conbination may al so be applied using a soi
drench. Soil drenching is 10 particul arly advant ageous when the

m cr oor ganiVé@BV7concern inhabit the soil surroundi ng t RCTASeNR0269Yet

anot her aspect of the invention is a nethod for controlling the growth of

m croorgani snms in an aqueous system capabl e of supporting such growh. The,
aqueous systemis treated with propk?onazole and an N-al kyl heterocyclic
conmpound, 15 its salt, or a mxture“thereof such that the propiconazol e and

the N-al kyl ocvelic ound, a mxture thereof are
present in" ﬁggbtﬁﬁ ‘Er?ﬂﬂ?ﬁ'“% |]31€ %WBP“WW@%W& of at | east
one ni cr 004ggadtis SPRtérd hbﬁowm%m@mﬂmaﬁycasewﬁwéé% 40! I'i ng, and
preferably preventing, slinme formation in the agueous syst 20 Exanpl es

of vari ou§mmmw@mmmmwppmowwmmlmwswmmxes

e, pr ot SR8 R b ol fobmslafi o el S CpA BRSO Bl coe

emul si osls,praﬁetemaﬁxeixmeeﬂt,Butmmpmmmdnmhe@wﬂub&wosi tions,
al um conposi ti ons and resins fornmulated in ac!ueous sol utions, enul sions

or suspensi ons Anpgher erbesiment;of theipxentionsis a nispling the us systens
used in i r}g{dﬁ Fﬁémﬁﬁ MP&L‘ ooling waters
(bot h i ntake co00 |ng &?ég anﬁﬂ(é uen €Jgo |nké€lag'tne I‘tuﬂgén%fp&waste wat er s
|ncIt udi ngtsrlfmafmmmwpmpmumw?mpmwémwmﬁﬁmog t he y
waste in the water,,.e.g., sewage {r : e 0of her uses di scusse
above, thésmﬁﬂm%@?%@gmaﬁpﬁﬁwﬂ c gempound, it$;saltyer & ane anount s
and i nj§ h%ﬁﬁ?@m%ﬂf‘ﬁ&ﬁ&bﬁﬁhﬁ%&bﬁ@&%%@&ﬁb%'&d&%@fﬁﬁé#@w

PCT/ USO0/ 20269 17 used in these various aqueous Systens. The conbi nation

not only mwmmmmmrmﬂm; The contasting smpm stored, but in
ol i cat 1 aRnFaRd el in il St BN RS MR pidtcliBlinflee, 0 APDCORTI NS
formul ation f oAceordingitethis dspect ofithe hﬂbntim, oD exaniply, a&‘oﬂﬁﬁge&bmtahe paint in
t he can, but al so M orx]'taw];elt-appquB %SI nlﬂa“&olje ecom msa%ng;[)t[ate :
.15 proptconazole and an N-alkyl heterocyclic compound, its salt, or a mixture thereof by
spraying an aqueous dispersion containing the propiconazole and N-alky] heterocyclic
compound, its salt, or a mixture thereof onto the pulp after the pulp leaves the presses
in a papermaking proces_é; Or, the propiconazole and N-alky] heterocyclic compound,
its salt, or a mixture thereof may be mcorporated into a bath used at the wet or size
20 pressand the web' contacted by nipping the web to incorporate the combination into
the web with any other ageﬁts applied at the press. Alternatively, the pulp may be
contacted by mixing the prbpiconazol_e and N-alkyl heterocyclic compound, its salt, or
a mixture thereof into the pulp/white water mixture, preferably prior to the pulp
reaching the formation wire.
25 When treating paper (which includes paperboard and other cellulosic products
or substrates), the propiconazole and N-alkyl heterocyclic compound, its salt, or a
mixture thereof may be added into pulp slurries in the headbox, in the substrate
forming solution, or in the white water system to treat the water system itself or for
incorporation into the body of the paper. Alternatively, as with other known

30 microbicides, the combination of propiconazole and an N-alkyl heterocyclic



Anot her enbodi nent of the invention is a method for controlling the growth
of m croorgani snms on paper or in a papermakl ng process, e.g., in a pulp or
paper slurry and on a finished paper prodict’ such as paper board. The
paper, pul pw@bufzisrry 1S contacted w th propi conazol e andpcInUSE02026% v |

het erocyclic conpound, its salt, or a 10 m xture thereof in a conbined
anount effective to control the growth of at [east one m croorgani smon
the paper, the pulp or in,a .slurry. Tge contacting.step is acconplished
usi ng nmeans and anounts known in the paper maki ng ‘arft. According to this
aspect of t [ %xﬁi‘c?tgaje@f iR ahesdmis N9
machi ne (or&gné/?&{&’ﬁ%p Lﬁr e coar?te%ré?ed%gmﬂth tﬁgﬂg%mg?natl onwof 15
pr opi conazoieoaungusadtblceailtﬂeyﬂmshadpamycl ic conpound, its salt, or a mxture

t hereof by spraying an, ous di sper i t ai t he Hropi conazol e and

N-al kyl het er ocy £y acuvity % ‘P?tg’“§§?sf‘[‘1b%lra% eh%?ri’gﬂ HePES I it o t he

pul p after %tgiﬁlaﬂiél’aﬂo t%éhdi s B diScuSeed belowa 1138y Gales,Be NLaegss. O, the
e an -a

pr opi conazo het erocyclic corrpound its salt, or a mxture

t her eof wyhamompm&umramm potentistesithe migrobicigal 20 press

and the we ontacted by ni oL | nation
into the V\%‘%“’N’f %F??@F‘pé‘g‘gﬁ?@ %a%%l ?9?‘?1‘%9‘%%@5 J}sﬁa&érﬂﬁlatl vel y,

t he pul p nanm{},ememﬁ@(ﬁ;_ed by m xi ng the propiconazole and N all cyl

het erocyclic conpound, its salt, or a mxture thereof into the pul p/white
water m xture, preferably prior to the pulp reaching the formation wre.
25 When tre%mer (whi ch includes paperboard and other cellul osic
products 04 it es), the propiconazole and N-al kyl heterocyclic
conmpoundg lEﬁaﬂ;ﬂéi14ﬁllusﬁatelﬂsbtehmnto|ﬁpropmbnm!cﬂ)wam&hchrfomw0p slurries

in the headbox, in the substrate formn te water
S%/SE ﬁm to t%@%mgﬂ“ Pec hgwﬁk%ﬁ%bggg&l%dg ) ot Lhe body
0 e pape;ew&ﬁl%ﬂm Ye/mBS W ot her known m cr obi ci des, e

combi nati on propl conggdol e and an N -al kyl heterocyclic WO 01/ 10217

PGT/ USO0/ 20269 18 conpound, its salt, or a m xture thereof according to
t he inventign n‘r:‘i%ébe mxed into a coati ng used to coat the finished paper.

The activit conbi nati ons descri bed above has been confirmed using
15 Minimum Inhibitory Concentration (MIC) in ppm against 4. Niger in puip substrate at
pHS
Formulation _% Propiconazole MIC of MIC of
Formulation Propibbnazole
BUSAN ® 1292! 247 320 80
Pzole/DDM? 10 200 20

20 'BUSAN ® 1292 is an emulsifiable concentrate available from Buckman
Laboratories, Inc. containing propiconazole (24.7%), emulsifiers, and water
2pzole/DDM: 10% Propiconazole, 40% Dodecyimorpholine (DDM)



standard | aboratory techni ques as di scussed bel ow.
5 heterocyclic conpound,
ef fect of the propiconazol e.
t he inventi on.

N- al kyl

t he m crobi ci dal

i nt ended t

tested agai nst various fungi

OWPIOR82L T at e,

not limt,

approxi mately 106 spores/ni. Exanpl

(MQ

in ppm agai nst A N ger

in puI

its salt,

subst rate at
For rruI ation Propiconazole

I n many cases,

or a mxture thereof potentiates
The foll owi ng exanples are
_ EXAVPL BET/USBéR20R892. D] €S
1-4 illustrate potentiation of propiconazole by DDM Each formnul ation
accordi ng to ASTM E599-84 with an inocul um of
15 M nimum I nhibitory Concentration
pH 5 Fornul ati on %
BUSAN (r) 1292’

Pr opi conaz of M C of
ﬁ%% 10 200 20 20 "'BUSAN (r)1292 is an emulsifiable

320 80 Pz

concent r at Mfifiihain Iahibitory ConcdatratistbMIC) AbFpm hgdinst 3, Nigefin
propi conazole (24.7%,

Pr opi conaz
Exanpl e 2
in pulp substﬁoanmn pH¥

pAE

MC of Pr op| conazol e

" BUSAN ()L

Labor at gri
2Pzol e/ DD

10

15

20

25

30

erruIS|f|ers

and wat er

2Pzol e/

10%

BUSAN ® 1292: is an emulsifiable concentrate available from Buckman

Laboratories, Inc. containing propiconazole (24.7%), emulsifiers, and water
?pzole/DDM: 10% Propiconazole, 40% Dodecyimorpholine (DDM)

Example 3
Minimum Inhibitory Concentration (MIC) in ppm against Chaetomium globsum in
pulp .substrate atpH 5
Formulation | % Propiconazole MIC of MIC of
o Formulation | Propiconazole
BUSAN ® 1292! 24.7 80 20
Pzole/DDM? 10 50 5

'‘BUSAN ® 1292: is an emulsifiable concentrate available from Buckman

Laboratories, Inc. containing propiconazole (24.7%), emulsifiers, and water
2pzole/DDM: 10% Propiconazole, 40% Dodecylmorpholine (DDM)

Example 4
Minimum Inhibitory Concentration (MIC) in ppm against Aspergillus terreus in pulp
substrate at pH 5
Formulation % Propiconazole MIC of MIC of
Formulation Propiconazole
BUSAN ® 1292! 24.7 320 80
Pzole/DDM? 10 400 40

IBUSAN ® 1292: is an emulsifiable concentrate available from Buckman

Laboratories, Inc. containing propiconazole (24.7%), emuisifiers, and water
2pzole/DDM: 10% Propiconazole, 40% Dodecylmorpholine (DDM)

LT e A ST NG e



10 Exanple 3 M nimum | nhibitory Concentration (MC) in ppm agai nst

Chaet om um gl obsumin pul p substrate at pH 5 Fornul ati on % Propi conazol e
WC ?)f/ M C of Fornul ati on Propiconazole 15 BUSAN (r)1292' 24.7 80 20

Pzol e/ DDV2 1 ' BUSAN.+(r) 1292: is an enul sifi.able conc

avai l abl e frglr%q’gﬁc l?nam Laboratories, Inc. containing propi ?gﬁazo 3259
(24.7%, emulsifiers, and water 2Pzole/DDM 10% Propi conazole, 40%

Dodecy! nor phol i ne (DDV) 20 Exanple 4 ni mum | nhi bitory Concentration (M Q)
i n ppm agai nst Aspergillus terreus i ulp substrate at pH 5 Formnul ati on %
Propi conazole MC of MC of Fornulation Propiconazole 25 BUSAN (r) 1292
24.7 320 SOErS®PIEADDVR 10 400 40 ' BUSAN (r)1292: is an enulsifiable

concent r at GF%E i%im%?%i&h%fé anll PRRAALEF. | Atisapdisin Fidd THA) Ng

pr opi conazo , emulsifiers, and water 2Pzole/DDM 10%

E)r( opi fonazobembﬁ&%mf&rqpimamiomdrﬁoqemwomboﬁ@ @DM)wreffepavells0O 0269 20
anpl e 5 Separate Additian.of Propiconazal e and Potentiator: Antisapstain
Field Trial §gnm%mﬁﬁi‘?m W’W&%F@é%‘? e and Dodecyl Morpholine (DDV
to effectsively control the Gowh of M croorganisnms on wood. 5

Treatment Method
Several dilutions of propiconazole formulations containing either
propiconazole alone as the active ingredient or a tank-mix combination of
propiconazole and the potentiator dodecylmorpholine (DDM) were investigated with
10 respect to their ability to prevent the formation of mold, sapstain, and decay on wood.
Sections (1" x 6" x 12") of freshly cut sapwood from Southern Yellow Pine (Pinus
palustris) were prepared just prior to treatment. The wood specimens were arranged.
into stacks of twelve pieces with each stack serving as the complete unit or packet per
each chemical formulation within the treatment protocol. The two end pieces of each
15 stack serve as an “end” or “buffer” zone. Only the middie ten sections will actually
by evaluated. Individual sections are marked with a pencil for treatment
identification.
Aqueous suspensions of propiconazole formulations were prepared using five
galion plastic containers. First water was added to the five gallon container to a
20 prescribed mark on the side of the container. Next depending upon the desired
concentration, a sufficient quantity of a propiconazole containing formulation was
added. Next, if desired, the potentiator DDM is added separately just prior to use
followed by stirring to achieve adequate mixing.
Each stack (12 pieces) of sapwood is treated by manually submerging the
25 stack into the aqueous propiconazole and/or potentiator treatment suspension. The
pieces are slightly agitated in order to completely surround each piece with the
suspension. After one minute the wood is removed from the treatment container,
excess solution is drained briefly, and then the stack is set aside for one day to air dry.
The stacks of dry, treated sapwood are then placed side by side outdoors
30 across two long pieces of board to raise the treated stacks slightly above the ground.



Treat ment Met hod Several dilutions of propiconazole fornulations containing
ei ther propiconazole alone as the active ingredient or a tank m x

conbi nati on of propiconazole and the potentiator dodecyl norphol i ne (DDM
were i nvestwW@avegi?wi th 10 respect to their ability to preyentusédiezdor mati on
of nold, sapstain, and decay on wood. Sections (1" x 6" x 12") of freshly
cut sapwood from Sout hern Yellow Pine (Pines palustris) were prepared just
prior to treatnment. The wood speci nens were arranged. into stacks of )
twel ve pieces with each stack servi?'Fg as the conplete unit or packet per

each chem cal | at i within the tre t protocol. . The two end pieces

of each 15;1%1??’{98 @F&P@e&nsﬁﬁs@mw’w @f '(opagne) plasticjn onder t9i ddl e ten -

sections ‘ﬁ!r&tbct%&étvb@ddl Sﬂhmgj] sur%%’h s-are marked with a
I dent Icatl q

penci | treat ment ueous suspenslons of propi conazol e
f or mul at| mmmmmmmumo@m&mmmmmmm First

wat er was ddedtotheflv on cpnt ai ne pr SCI’I mar k on the
side of t °(‘,”(9ﬂ9§ﬁaﬂ§rw &gﬁé’ﬁﬂ%ﬁﬂﬁa‘s ?"d%ﬁ"g ati on, a
sufficigeniregipt i ty of a propiconazol e containing fornmnul atl on was added.

Next, if desired, the potentiator DDMis added separately just prior to use
followed by stirring to achi eve adequate m xi ng. Each stack (12 pieces) of

sapwood i P@gﬁh ﬂ%ﬁw nual |y submerging the 25 stack into the aqueous
pr opi cona T (botentl ator treatnent suspension. The pieces are

slightly agit ajetheithire®©week pdirt afid Bithedie weels poiny theplastic boveraas W th the
suspension. After one mnute the wood is rempved fromthe_treatment

cont ai ner remaved aad.cach stack Was Withdsavwn oneat g ish F?Fé’aﬁh ack is set

timer
asi de ‘Qﬂy“gﬁ ‘ﬂkﬂ‘ are then
pl acedfsuﬁ Ey Si e outg%ors across t )gng pl eces o oar to rai se
t he treat ¢ petcentage of thegurfape arbwofieacinsectioninfested withGsapstaifl (the F18iA ik)S00120269

Ch order ol Bibufiie) Wl sorfar b Rak o shm medde A gl oL P oSt ¢
exposure b&xﬁdﬂi&wﬁé%ﬂ%ﬁh&dﬁwffoﬁmuﬁmmmmmﬁ%aﬂa and to _

serve as hum di ty chanber.
been completed, the plastic cover was replaced and secured for further incubation if

15 desired.
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The wood stacks were eval uated three and six weeks for stain, nold, and
decay after 5 treatnent. Evaluation Method At the three week point and at
the six week point, the plastic cover was renoved and each stack was

wi t hdrawn oreoat1ea1zt i ne for easier handling. For each 10 sRGK/MS00R2026%N of
the ten mddle sections were indivi dual2|2y exam ned and an estinate of the
percentage of the surface area of each section infested with sapstain (the

stain is typical ded. The stack s then
returned to its ofigi [ e negxt qtack wap w thdrawn for
eval uation. Once [ npl &gec,g_tr@_p astic cover was
repl aced and secu f {1® desifed. | WO 01/ 10217
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Example 6

Single Formulation of Propiconazole/Potentiator: Antisapstain Field Trials.
Combinations of Propiconazole and Dodecyl Morpholine (DDM) to effectively control
the Growth of Microorganisms on wood.

Treatment Method

Several dilutions of formulations containing both propiconazole, as the active
ingredient, and the potentiator dodecylmorpholine (DDM) were investigated with respect
to their ability to prevent the formation of mold, sapstain, and decay on wood. Dilutions

10 of formulations without the potentiator were included in the study as controls. Sections
(1" x 6" x 12") of freshly cut sapwood from Southern Yellow Pine (Pinus palustris) were
prepared just prior to treatment. The wood specimens were arranged into stacks of twelve
pieces with each stack serving as the complete unit or packet per each chemical
formulation within the treatment protocol. The two end pieces of each stack serve as an

15 “end” or “buffer” zone. Only the middie ten sections will actually by evaluated.
Individual sections are marked with a pencil for treatment identification.

Aqueous suspensions of propiconazole formulations were prepared using five
gallon plastic containers. First water was added to the five gallon container to a
prescribed mark on the side of the container. Next depending upon the desired

20 concentration, a sufficient quantity of a propiconazole and DDM containing formulation
was added. Optionally, a surfactant may also be added to the formulation.

Each stack (12 pieces) of sapwood is treated by manually submerging the stack
into the aqueous propiconazole and/or potentiator treatment suspension. The pieces are
slightly agitated in order to completely surround each piece with the suspension. After

25 one minute the wood is removed from the treatment container, excess solution is drained
briefly, and then the stack is set aside for one day to air dry.

The stacks of dry, treated sapwood are then placed side by side outdoors across
two long pieces of board to raise the treated stacks slightly above the ground. The wood



Singl e Formul ati on of Propiconazol e/Potentiator: Antisapstain Field Trials.
Conbi nati ons of Propiconazol e and Dodecyl Morpholine (DDM to effectively
control the Gowh of Mcroorgani snms on wood. 5 Treat nent Method Several
di | uti ons wo0Bse2tll ati ons cont ai ni ng bot h propi conazol e, RE/YHNE2@E% | ve
ingredient, and the potentiator dodecyl norpholine (DDM were investigated
with respect to their ability to prevent the formation of nold, sapstain,.
and decay on wood. Dilutions 10 of fopgul ations without the potentiator.
were included in the study as controls. Sections (1" x 6" x 12") of
freshly. cut gamemedhdn s ghsipldoedred With bRtk fpaduc) Plaititsinpaler & profet thET €
prepared just prior to treatnment. The wood specinens were arranged into
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prescribed mark on the side of the container. Next dependi ng upon the
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potentiator treatnment suspension. The pieces are, slightly agitated,in
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drained brie ?/édsz'ifrl]lg e%%e stack I's set ggl e for or?elﬁﬁay t(; air dry.
The stacks ofithditawn for evdhwntion.aPneecall evalnatidns haye beer domplétedthe plastic cowerdioor s
across two | agng.pieces qf. b d.to, raisg.the treated stacks slightly above
the ground. egeﬂésﬁsweg;ﬁﬁ‘ﬁ%f%?‘lﬂ%é’o‘}%%g- 27 stacks are then as a '
group covered with black (opaque) plastic in order to protect the
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wood fromrain (chem cal |eaching), direct exposure to |ight

(phot odegradati on of the chem cal fornmulation), and to serve as a humdity
chanber. The wood stacks were evaluated three and six weeks for stain,
nol d, and deweyusRier treatnent. 5 Eval uation Method. At thRCTAIS0820268ck
point and at the six week point, the plastic cover is renoved and each
stack is withdrawn one at a tine for e&8ier handling. For each stack, each
of the ten mddle_sections..are individually exagined and an estinmate of

t he percentage of e arfea of { each}sectifpn infestefl wit
sapstain (the sta y bli sh purpl ¢) is|irecgrded.|The Ek 1S
then returned to 3si tfi @n bpBoreltdhe fbxt. |sBack| s 2 hdr awn
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Pr opi conazolwoanw2Dodecyl Morpholine in the Treatnent of LRCH/ASH26269
Treatment Method Several dil:utjons of fornulationsiontaining both

propi conazol e, as the active ingredient, and the potentiator,

dodecyl nor pholine (DDM), were investigat®d with respect to their ability
to prevent the formation of fungal growmh in leather. Dilutions of

formul ati ons V¥R 7t he potentiator were included i'n the study as controls

2o SRl Y e 5 bt O el =
;ﬁgper at ure ofofiget®ef and 6% sodi um chl oride (NaCl). The drumwas started
5 Treatment Method

Several dilutions of formulations containing both propiconazole, as the active
ingredient, and the potentiator, dodecylmorpholine (DDM), were investigated with
respect to their ability to prevent the formation of fungal growth in leather. Dilutions of
formulations without the potentiator were included in the study as controls in addition to

10 the control containing no active ingredient.

Pre-pickled hides were placed in a drum to which was then added water having a
temperature of 78-82°F and 6% sodium chloride (NaCl). The drum was started and
allowed to run for 15 minutes.. Next 0.3% formic acid diluted 1:10 in water was added to
the drum which was then run for 30 minutes. Afterwards, 0_.8% sulﬁxrié acid diluted 1:15

15 in water was added to the drum. After running the drum for 2.5 hours, the drum was
stopped and the pH of the float was taken and found to be between 1.8-2.2. The color of
the cut of the leather was also checked with Bromocresol Green dye which ideally was
yellow to very light green. Next a solution of 3% CHROMOSAL B (available from
Bayer Co. containing 25% Cr,0, and having 33% basicity) was added to the drum. Once

20 the drum was started, a formulation containing either propiconazole or both
propiconazole and dodecyl morpholine was then added. After 3 hours, 5%
BAYCHROME A (available from Bayer Co. containing 23% Cr,0; and having 66%
basicity) was added to the drum which was then allowed to run overnight. Next the
chrome penetration in the hides was evaluated visually. If chrome penetration was not

25 sufficient, the drum was allowed to run for a longer period of time until sufficient chrome
penetration was achieved; Once achieved, a basification process was begun by very
slowly adding a solution of 1.7% sodium bicarbonate to the drum of which the heaters

were turned on to increase the temperature within the drum. The sodium bicarbonate



allowed to run for 15 mnutes. Next 0.3%formc acid diluted 1:10 in water
was added to the drumwhich was then run for 30 mnutes. Afterwards, 0.8%
sulfuric acid diluted 1:15 15 in water was added to the drum After running
the drum fwoeadeihours, the drumwas stopped and the pHPEE/USHR0R6%0at was
taken and found to be between 1.8-2.2. The color of the cut of the |eather
was al so checked with Bronocresol G een dye which ideally was vyellowto .
very light green. Next a solution of 3% CHROMOSAL B (available from Bayer
Co. containing 25% Cr203 and having 33% basicity) was added to the drum

Once 20 the dr.um was rte a. formul ation i.ning either propiconazole
or Choth | pr G Hzgaded ot it a Bt ¥ b e Srefetl apl dtha ARG iy °5"7 '
hours, 5% BicadRaladditionwas 1€e, filicodruBay4s théndun €@ hivurs, Pgficd 3 Hois M8 and
havi ng 66% basicity) was: added to the drumwhich was then allowed to run

d
over ni ght . Ekef the;Boat zvas eheckese JEthe pH; was between .67 japd 385 cthe Hoalwasdmined

visual Iy | o6 908 R9C\ el e . 2 B e oy 2 | v

to run for ongéer pertod of time untif cient chrone ’pene i on was
achi eved. s OzediumBicatbonste was addedfand teidom pas nmsfor anotheb hourn Thy pHowas againow y

addi ng a solution_of 1.7% sodi um bjcarbonate,to the . of which t.he
st b0 wetaBtadh D B pas SHll fpo =06 PrSeeP OF A Sk SOt PERPAALH BT e
sodi um bi Caraoualallufbied Gl inESET ISR 02 eired rargbirBi3 impasacided at

such a rate as to not 'be conpl eted under an hour. ter sodium bicarbonate
addi tion was conplete, the drumwas then run for 4 hours. After 4 hours,

the pH of e floa s;checked. If the pH was between 3.65 and 3.85, the
fl oat was dﬂi‘”’é’&mm%ﬁ?%e | eat her was washed with ¢cold water. If the pH

was | owefg t han 3 (aBe a wael for fita webkss leatherhabing deéniiaited widspropidonhzalednttae dr um

was run for another hour. The pH was again tested. Lf the pHwas still too
| ow, the pr owpieonazoleidnsery] masphioline sorabinsion Jvas cxalveted for srayvth oRftogh y m was

repeat ed untd @&‘.f fhde B&k gihfin GBih Eﬁgﬁiﬁfﬂé'ed}fthéleﬁlﬁe%&rﬁﬁ
Eval uati on H‘a’%‘r‘m’% %ce.eaf%\ee ﬁ%e r nine weeks, |eather having beene
treated w t folluwipg scaleazol e and a propi conazol e/ dodecyl norpholine

conbi nati on was evaluated for growmh of fingi. ‘Evaluations were nade for °
both the grain and the flesh surface of the |eather based on the follow ng
scale: 15 3 [ T —— No Growth

9 |

R JOTO O Slight Growth

{.7

6 Medium Growth

20 5

: 4 Moderately Heavy Growth

3 |

[ S Heavy Growth

25 | Y Completely Covered
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8 Application of Conbinations of Propiconazole, Dodecyl Morpholine and

Sodi um 2- Mercapt obenzot hi azol e (Na- 23VBT) in the Treatnent. of Leather 5
Treat ment Met hod Several dilutions of formnulations containing

propi conazolggampie 8t he active ingredient, the potentiator dodecyl norpholine

(DDM), and a microbicide sodium 2- nercaptobenzot hi azol e (Na-2- MBT) were
i nvesti gat emmoneﬁge@bm@mnémm&/ IMetphpline and Sodiumu?+ on of

fungi in |egthe Mltlﬂg in 10 untreated
(i.e. no fo |b§12° rea&r@gt% FLer was o §élf’éve . Pre-pickled hides

were pl aced |n a drumto which was then added water having a tenperature
of 78-82 F and 6% sodi um chloride (NaCl). The drumwas started and al |l owed
to run for TseameptMethodoyt 0. 3% fornic acid diluted 1:10 in

Several dilutions of formulations containing propiconazole, as the active
ingredient, the potentiator dodecylmorpholine (DDM), and a microbicide sodium 2-
inercaptobenzothiazole (Na-2-MBT) were investigated with respect to their ability to
prevent the formation of fungi in leather. As a control, the formation of fungi in

10 untreated (i.e. no formulation treatment) leather was observed.

Pre-pickled hides were placed in a drum to which was then added water
having a temperature of 78-82°F and 6% sodium chloride (NaCl). The drum was
started and allowed to run for 15 minutes. Next 0.3% formic acid diluted 1:10in.
water was added to the drum which was then run for 30 minutes. Afterwards, 0.8%

15 sulfuric acid diluted 1:15 in water was added to the drum. After running the drum for
2.5 hours, the drum was stopped and the pH of the float was taken and found to be
between 1.8-2.2. The color of the cut of the leather was also checked with
Bromocresol Green dye which ideally was yellow to very light green. Next a solution
of 3% CHROMOSAL B (available from Bayer Co. containing 25% Cr,O; and having

20 33% basicity) was added to the drum. Once the drum was started, a formulation
containing propiconazole, dodecyl morpholine, énd sodium 2-mercaptobenzothiazole
was then added. After 3 hours, 5% BAYCHROME A (available from Bayer Co.
containing 23% Cr,0; and having 66% basicity) was added to the drum which was
then allowed to run overnight. Next the chrome penetration in the hides was

25 evaluated visually. If chrome penetration was not sufficient, the drum was allowed to
run for a longer period of time until sufficient chrome penetration was achieved.

Once achieved, a basification process was begun by very slowly adding a solution of
1.7% sodium bicarbonate to the drum of which the heaters were turned on to increase
the temperature within the drum. The sodium bicarbonate addition was added at such

30 arate as to not be completed under an hour. After sodium bicarbonate addition was



wat er was added to the drum which was then run for 30 minutes. Afterwards,
0.8% 15 sul furic acid diluted 1:15 in wat er was added to the drum After
runni ng the drumfor 2.5 hours, the drum was st opped and the pH of the
float was tay @‘f}g,found to be between 1.8-2.2. The col or pgtukspoeseet Of
t he | eat her was al so checked wth Bronocresol G een dye which ideally was
yellow to very light green. Next a solution of 3% CHROMOSAL B (avail able
from Bayer Co. containing 25% Cr2G3 andspavi ng 20 33% basicity) was added
to the drum Once the drumwas started, a fornulation containing

pr opi conazol e, coffpils; Yhe PRI theérun 852 1AL wm&urmﬁ&ambghedﬁeémaﬁ%he was
t hen added. After 3 hours, 5% BAYCHROVE A gaval | abl e from Bayer .

cont ai ni ng 23%@@@%@?ﬁ%hﬁ&@§é@@3 §)ﬂmﬂgataz@admnqdmﬂ&qmth¢wml ch

was then allqwed t h n the

i des ves 25 Sy vated ¥ SR fraditt i ek BB T OGRS | e
the drum was &ixéz@wﬁtetmsaaammrtheddmmrmpﬁmﬁ&mfhow NEhe H intas Bghird | Ci ent
chromne penetratl on was achi eved. Once achi eved, a basification process was

begun by ve?y testeds ﬁﬂvawalwgwéﬂwm &?mc%qofrd@@sap@mm%m to the

\mjm gftml g?u&&ﬁﬁe tsdf:‘gﬁum B‘%cat%onate ad%ut%l?was adde t sﬂcﬁ é% a

rate as to not be conpleted under an hour. After sodi um bicarbonate
addi ti on was 1/,.10217, PCTI US00120269 34 conplete, the drumwas then run
for 4 hours. %D‘F‘g'f ﬁ%ﬁﬁl‘é’gt he pH of the float was checked. If the pH was

between 3.65 and 3.Cpe alwiek Firddde wetks, déattiep hRate@difher Was washed

with cold water. If the pH was |ower than 3.6 addi ti onal sodi um

bi car bonat 80 waproniemnezple/dedeciimenphelinaisoditmn2- msmantnb@nzethimrcomthuﬁms

again 5 teste I sqQdi um
bi car bonat e a%%%%o%%&&éh %&gg%sg%%h"'ﬁﬁﬁr%&ntg gﬁtﬂgp n the
desired range saifacé.of theledther basedunithé followivigisbsles Once a vveek for nine weeks,

| eat her having been treated with 10 propi conazol e/ dodecyl norpholi ne/sodi um
2- mer capt obenzot hi azol e conbi nati on was evaluated for growh of fungi.

Eval uati ons were made for bog§_the grain adGlas f!esh surface of the

| eat her based on the follow ng scale:

15 9
8 Slight Growth
7
S Medium Growth
5
20 4 Moderately Heavy Growth
3
2 Heavy Growth
1
O e Completely Covered

25



9 8

15
.Slight Gowmh 7 6

.No Growt h

Heavy Growth 3 2 PCT/US00/20269
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PGT/ USOORC269 36 The cl ai n&d |nvent|on is: 1. A rret hod to i ncrease the

ef fectiveness of a microbicide conpri SI?% the step. of applying to a
e

substrate or aqueous system"“subj ect to growt h” of m croor gani snms a

conbi nation Ofppr. &fﬂa{lﬁ §;2nd a potentiator, wherein the potentiator is
present in an]? anoun ective to increase the mcrobicidal activity of

t he propi conaol e #Antlethed tolinéresss the effeetivéness|df ¥ milrebieidecymiptising drgstep st or
salt thereof of the fornula:
applying to a substrate or aqueous system subject to the growth of microorganisms a
combination of propiconazole and a potentiator, wherein the potentiator is present in an
5 amount effective to increase the microbicidal activity of the propiconazole and is at least

one N-alkyl] heterocyclic compound or a sait thereof of the formula:
)
CH-CH.-N R

' ~
10 in which n varies from 5 to 17 and the heterocyclic ring defined by }\IJR is a substituted
or unsubstituted ring having four to eight members and the N-alkyl heterocyclic

compound or salt thereof.

2. A method according to claim 1, wherein the N-alkyl heterocyclic compound or

15 salt thereof is selected from N-dodecyl morpholine, N-dodecyl imidazole, N-dodecyl-2,6-
dimethyl-morpholine, N-dodecyl-5-chloromethyl-2-oxazolidinone, N-dodecyl-2-
pyrrolidinone, N-dodecyl hexamethyleneimine, N-dodecyl pyrrolidine, N-dodecyl-3-
methyl-piperidine, N-dodecyl piperidine, N-dodecyl-4-methyl-piperidine, N-dodecyl-2-
methyl-piperidine, 2-N-octylisothiazoline-3-one, and 4 5-dlchloro-2-N-octyl-4-

20 isothiazolin-3-one. '

3. A method according to claim 2, wherein the N-alkyl heterocyclic compound or
salt thereof is N-dodecyl morpholine.

25 4. A method according to claim 2, wherein the N-alkyl heterocyclic compound or
salt thereof is N-dodecyl imidazole.

5. A microbicidal composition comprising:



CH3-C.H2n "R 10 in which n varies from5 to 17 and the heterocyclic ring
defined by NRis a substituted v or unsubstituted ring having four to
ei ght nmenbers and the N-al kyl heterocyclic conmpound or salt thereof 2. A
met hod accwodamegizo claim 1, wherein the N -al kyl het er o RISV ound or
15 salt thereof is selected from N dodecyl norpholine, N dodecyl im dazole,
N- dodecyl - 2, 6- di net hyl - nor phol i ne, N '

dodecyl - 5- chl or onet hyl - 2- oxazol i di non@7 N-dodecyl - 2- pyrrolidi none,

N- dodecyl hexanet hyl enei mi ne, N-dodecyl pyrrolidine, N dodecyl-3-

met hyl - pi peri di nga) popiosiagsie, aatiperi di ne, N-dodecyl - 4-net hyl - pi peri di ne,

N- dodecyl - 2- net hyl - pi peridi ne, 2-N-octylisothiazoline-3-one, and

4, 5-di chl or o- 2- N{Brapatenhiates, | sot hi azol i n-3-one. 3. A nethod according to

claim 2, mm?ﬁr@o&%ﬂ&wa ﬂ%%ﬁeﬁvmwxﬁeﬁﬂm%d@urﬁg@'%&w&% 'S

N- dodecyl no 4. A method according to ¢ erein the
N al kyl het etheformiilac conpound or salt thereof is N-dodecyl imdazole. 5. A
m cr obi ci gal conposition conprising: WO01/ 10217 PCT/ USQOQ 20269 37 (a)

pr opi cona '

ole, and (b) a potentiator, where the potentiator is at |east
one N-al kyl heterocyclic conpound oCH: .INtiaereof of the formula: 5

CH3-C' Ha' wherein n varies from5 to 17, t¥e heterocyclic ring defined by
N Ris a substituted or unsubstituted ring having four to ei ght nenbers,

and wherein . . il‘feﬂietém&:ly@li Aoy lﬁﬁlfui ive to
control the ‘g@%evfﬁﬁd%é@aﬁggﬁone mc oocr'é%n sm gy@gg% |C|e§§1Fr '
conposi ti on msulstithtedgirgthacing ifvor o eightemenmbrers) andiwhereinf(a)oamd (b)Y ave fifesent imal t he
et r %Y 3b' omibisbd amonat isetive t eoaiol te gebveth Bt G 6ket S fbrcargddtent © | ¢! ™!+ 2

6. A microbicidal composition according to claim.s_, wherein n varies from 7 to 15,
and the heterocyclic ring is selected from the group consisting of pyrrolidinyl, 2- -
pyrrolidinonyl, pyrrolinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, imidazolidinyl,

15  imidazolinyl, imidazélyl, oxazolid_inonyl, piperidinyl, piperazinyl, morpholinyl,
hexamethyleneiminyl, and heptam?thyleneiminyl.

7. A microbicidal composition accordmg to claim 5, wherein the N-alkyl
heterocyclic compound is selected from the group consisting of N-dodecyl morpholine,
20 N-dodecyl imidazole, N-dodecyl-2,6-dimethyl-morpholine, N-dodecyl-5-chloromethyl-2-
oxazolidinone, N-dodecyl-2-pyrrolidinone, N-dodecyl hexamethyleneimine, N-dodecyl
pyrrolidine, N-dodecyl-3-methyl-piperidine, N-dodecyl piperidine, N-dodecyl-4-methyl-
piperidine, N-dodecyl-2-methyl-piperidine, 2-N-octylisothiazoline-3-one, and 4,5-
dichloro-2-N-octyl-4-isothiazolin-3-one.
25 _
8. A microbicidal composition according to claim 5, wherein the N-alkyl
heterocyclic compound is N-dodecyl morpholine and the microorganism is selected from

algae, fungi, and bacteria.
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pyrrolidinonyl, pyrrolinyl, pyrazolidinyl,  pyrazolinyl, pyrazolyl,

I m dazolidinyl, 15 imdazolinyl, imdazol.yl, oxazolidinonyl, piperidinyl,
pi perazi nyl, noxpholinyl, hexanethyl enei'mi nyl, and heptanet hyl enei m nyl .
7. A m crobigihQghegpNPOSI tion according to claimb5,. wherei npbigstinsiéy!
het er ocyclic conpound is selected fromthe group consisting of N dodecyl
mor phol i ne, 20 N-dodecyl i m dazole, N-dodecyl -2, 6-dinethyl-norpholine,
N- dodecyl - 5-chl oronet hyl -2 oxazol i di nongg N-dodecyl -2-pyrrolidinone,

N- dodecyl hexanet hyl enei mine, N-dodecyl pyrrolidine, _
N- dodecyl - 3- net hyl - pi peri di ne, N-dodecyl piperidine, N dodecyl-4-nethyl -
pi'peridi ne, N-dodecyl-2-nethyl-piperidine, 2-N-octylisothiazoline-3-one,

and 4,5- di chi%r o- 2Ampigrobigk _cqmmoamordinstqniﬂml ksTl@:eri]mthﬁhbn&ml_ci dal
compound 15 NiEGHEeSfe fBhebhlt FreeadiSt Rl b ind bl riHonreiBlEL 8tbetd v
VO

al gae, fungi, algae, fonagl aidactedid 11/ 11112111 . ~I1LILE0ELES  1LLT/T

01/ 10217 PCI/ US00/ 20269 38 9. A mcrobicidal conposition according to
claim5, wherein the N al kyl heterocyclic conpound is N dodecyl imdazole

and the m crogggani éréb'éiﬁh%ﬁgl?&'{im?xﬁfn%qg | ; | . 0. A
m cr obi ci dal corrposélj'?ili on laccor nd to clail ?h&ﬂg’?éger{gl?g%p%ﬁr%is@ﬁl%#i S
an aqueous f aguesusforomlatibd.. A nmi crobicidal conposition of claim5 further
conprising a mcrobicide selected 10 fromthe group consisting of sodium

2- mer capt obenzot hi azol e, 5-chl oro-2-net hyl -4- isothiazolin-3-one,
2- met hyl - 4-i sqhi azpmicfobici@4ilRompoditict 6F chaifdis! fuftheér @BAPAsing 2 niitdbicide selected
i odopr opar %l but a/.ll8 car bamat e, 1 odopr opar gylto carbamate, " odo_pr_opar gy_l
al cohol , 21%- fignythg grup cansisting of s 2 mereaptobenzathiaznlp (fe¢hioro-2-methyl-4
1,2-benzisoth ii&ﬁﬁ&zioﬁﬁ-’ﬁ’(in%f‘f-meﬂlyl-&isothiazolin-&one, 2-bromo-2-nitropropane-1,3-diol,
iodopropargyl butyl carbamate, iodopropargyl carbamate, iodopropargyl alcohol, 2,2-
dibromo-3-nitrilopropionamide, tribromophenol, 1,2-benzisothiazoline-3-one,
bis(trichloromethyl)sﬁlfoné, and N-alkyldimethylbenzyl ammonium chioride.
15
12. A method for controlling the growth of microorganisms on a substrate comprising
the step of contacting a substrate susceptible to the growth of microorganisms with a
microbicidal composition comprising:
(a) propiconazole; and
20 (b) a potentiator, wherein the potentiator is at least one N-alkyl heterocyclic

compound or a salt thereof of the formula:
_ —~
CH3-C,,HZ,,~LR

. 3 - h
25 wherein n may be from 5 to 17, the heterocyclic ring defined by U is a substituted or
unsubstituted ring having four to eight members, and wherein (a) and (b) are present in a
combined amount effective to control the growth of at least one microorganism on the

substrate.

| D N



bi s(trichl oronet hyl)sul fone, and N-al kyl di net hyl benzyl anmoni um chl ori de.
15 12. A nethod for controlling the growh of m croorganisns on a substrate
conprising the step of contacting a substrate susceptible to the growth of
m croor ganWoOMI®ATh a i crobicidal conposition conprisi RETASH§/20269

propi conazol e; and 20 (b) a potentiator, wherein the potentiator is at

| east one N-al kyl heterocyclic conmpoynd or a salt thereof of the fornul a:.
CH3-C'H2- ° R n 25 wherein n nay be ffom5 to 17, the heterocyclic ring

?rg];rilagreg > y%heféﬂ?ﬁ‘()g;&gﬂ&dﬁ%%) ’presentn%gsdﬁ'&%gg%?rfea& gﬁ%ﬁﬁ{ to e gh.t

effective tqlet‘e&mywd ritidie sﬂeaummﬂiheagmdmahsmf Iidiiig AP pritdlidindniy
substrate. | TELTEUL TTLLIT P00 L, T nr Lr Jun * LMSV\001/10217

PCTI USOQ 2 oggrolingd, pysazolidingh Rypazolinyly Wt’é‘“é‘!@hﬂmﬂzlmﬂﬂ@h&% n varies

I:(r)g;nl Zt |t gglo pyr Vd??ﬁoﬁﬁhﬁgﬂp@n?gﬂ Bw?ﬁ&@ﬁrﬁ% %%r agﬁﬁﬂgf nyl,

pyrazol i ny! ,anpheptamethiylenciminyhzol i di nyl , i m dazolinyl, imdazolyl,
oxazol i di nonyl , piperidinyl, piperazi nyI nmor phol i nyI hexanet hyl enei m nyl ,
5 and heptanethyl eneim nyl. 14. A nethod according to claim 12, wherein the

N-al kyl het quocy CA infetifoarEBGlie to%xmﬁﬁﬂze%admfmomﬂkﬂmycmﬁﬁseﬁm%
N- dodecyl i m dazol e, N-dodecy 6- di et hyl - @yh()l i ne,

N- dodecy! - 5-scletted &mm-ﬂodezybmbcﬂm Iﬂxsinéecymwe N-dedegyl-2fi-dimethire, N 10

dodecyl hexa hyl ] B . )
doeey BT ARG AR Db ooyt 2 pymlidinne, N

N- dodecyio 4d6&éd9thcﬁm9ﬁ§rled¢1ﬁﬂ1e, N-didekgtwmﬂldmﬁ, N)dodpcyrbé#methqunpe’hdhe, N-
octylisothiazogl i ne- Qne M chI orp ﬁL hl azol i nég one.
15. A net hod%@é’bl”a%n‘%

cormpound i S getylisothiazoline-3-one, and 4,5-d;chloro-Z—N—octyl—4-1soth1azolm-3-one.

15. A method according to claim 12, wherein the N-alkyl heterocyclic compound is
15 N-dodecyl morpholine and the microorganism is selected from algae, fungi, and bacteria.

16. A method according to claim 12, wherein the N-alkyl heterocyclic compound is
N-dodecyl imidazole, and the microorganism is selected from algae, fungi, and bacteria.

20 17. A method according to claim 12, wherein the substrate is a hide, a textile
substrate, lumber, a seed, or a plant.

18. A method according to claim 12, wherein said microbicidal composition further
comprises a microbiéide selected from the group consisting of sodium 2-

25 mercaptobenzothiazole, 5-chloro—2-methyl-4—1sotluazolm—3-one 2-methyl-4-isothiazolin-
3-one, 2-bromo-2-mtropropane-1 3-diol, iodopropargyl butyl carbamate, iodopropargyl
carbamate, iodopropargyl alcohol, 2,2-dibromo-3-nitrilopropionamide, tnbrom_ophenol,

—_—
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15 N-dodecyl norpholine and the mcroorganismis selected from al gae,

fungi, and bacteria. 16. A nethod according.to claim 12, wherein the

N-al kyl heterocyclic conmpound is N-dodecyl inidazole, and the

m cr oor gani [ ected from al gae, fungi, and bacteri a. met hod
accordi ng tiw?PQF%?ﬁz wherein the substrate is a hide, a textléﬂ)mnﬁ9
sybstrate, |unber, a seed or a plant. 18. A nmethod according to claim12,
wherein said mcrobici dal :composi tion fygther conpyises a mcrobicide
selected fromthe group consi'sting of sodium 2 25 rrer capt obenzot hi azol e,

5-chl or o- 2- Wetlmtbex&lsbﬁ;mzbmeembhab%(ﬁeﬁom%seﬂ@mmkoné 4nIqy mkgi&hhmym e,

2-br onp- 2- ni tr Opropane- 1, 3-di ol , i odopropargyl butyl carbanmate

i odopr opar gyl amxmﬂnanahlend¢ odopropar gyl al cohol,

2,2-di brono-3-nitrilopropionam de, tribr ormphenol , WD 01/10217

PCT/ USOOR0269 40 1, 2- benzi sot bi azol i ne-3-one, bis(trichloronethyl)sulfone,
and N-al kyl di met hylabaeesd accordify to\el8i® 18Owhelsin tHsubfirdt®isadidel 6 444 Ng t o

claim 18, wherein the substrate is a hide, a textile 5 substrate, [unber,
a seed, or % shkatrete, nmbep, apeedaerr PIBRt- control 1 ing the growth of
m'croorganl sms in an agueous system capable of supporting growh of a

m cr oorgani smconprising the step of treating the aqueous systemwth a

mi crobi ci dal QOO hethad forkputratlingthe 'gﬂm(thbfqniomlirgmisﬁmhen aGuisdus Systein
pot enti at or, wher eqr}_ t he pot ent | at or is at | east one N -al kyI het erocyclic

conpound or W"@Pﬂ’“&‘?ﬂlﬂh‘s“fp"m%i nn
varies from 5a& eousd Eeﬂ?wﬂﬁ"a%%uféida&o&ﬂ ﬁgﬁunlgg‘?s is a substituted

or unsubstituted ri ng having four to e| and vvherel n (a) and
(b) are prisent i n(a prapicenazelel asdrount effectlve to control the growt h of at

| east one m croor I S 0 21. A. thod car di.n 20 erein the
N-al kyl het erocyclgﬂ?i3 2 POIRRGAIRE Wherein, rlﬁfﬁléﬁﬂ?fe@?ﬁ‘y%ﬁﬁ#‘?ﬂ%e,
N-dodecyl i m gdampdunrd oNa @altitedeof &f the ﬂirﬂsaxahyl

N\
CH,-C,‘H,,,-I\L/R
15
7~
wherein n varies from 5 to 17, the heterocyclic ring defined by U is a substituted or
unsubstituted ring having four to eight members, and wherein (a) and (b) are present in a

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

20 21. A method according to claim 20, wherein the N-alkyl heterocyclic compound is
selected from N-dodecyl morpholine, N-dodecyl imidazole, N-dodecyl-2,6-dimethyl-
morpholine, N-dodecyl-5-chioromethyl-2-oxazolidinone, N-dodecyl-2-pyrrolidinone, N-
dodecyl hexamethyleneimine, N-dodecyl pyrrolidine, N-dodecyl-3-methyl-piperidine, N-
dodecy] piperidine, N-dodecyl-4-methyl-piperidine, N-dodecyl-2-methyl-piperidine, 2-N-

25 octylisothiazoline-3-one, and 4,5-dichloro-2-N-octyl-4-isothiazolin-3-one.

22. A method according to claim 20, wherein the N-alkyl heterocyclic compound is

N-dodecyl morpholine and the microorganism is selected from algae, fungi, and bacteria.

e
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nor phol i ne, N-dodecyl - 5-chl or onet hyl - 2- oxazol i di none,

N- dodecyl - 2- pyrrol i di none, N dodecyl hexanethyl enei m ne, N dodecyl
pyrrolidine, N-dodecyl-3-nethyl-piperidine, N dodecyl piperidine,

N- dodecy! o oRiobiy! - pi peri di ne, N dodecyl - 2- et hyl - pi per i #CHAIS0022026925

octyl i sot hi azol i ne-3-one, and 4, 5-di chl oro-2-N-octyl -4-isothiazolin-3-one.
22. A method according to claim 20, wherein the N-al kyl heterocyclic
compound is N-dodecyl norpholine andlthe mcroorganismis selected from
al gae, fungi, and bacteria. 111111. s IIIITWIII1%1W" WO 01/10217

PCT/ USCQ 20289  A’netlibd aécordin aiclainr2d; sihesgini the Nl-adkyhhe@rocyélar compotuinkisN - al ky|
het erocycl i c. conpouny odec I m dazol e anismis
sel ected f rHﬂ@F‘@’ABnngiFandg‘ﬁﬁﬂﬁé%@‘%?s se%ﬁfedi"fﬂeacl dH}é‘G’c ‘g Mo clai m

20, wherein said aqueous systemis selected from5 the group consisting of

a latex, a netal working fluid, an aqueous enul sion, an aqueous detergent,
cool i ng wat 24., mmmmnswdmﬂmmmmmumsym drom

controlli_ng t he rowm of CLoQr Eag r maki ng
process, S5co %’é‘ fgk g%%?‘évé{rﬁ%ﬂp&réh%ﬂﬁ%uggﬁggp m?aq( 0 (a)

pr opi conazoa& é}{tdco(a %ﬁaﬁghﬁﬂlﬁﬁﬁxedusrmmﬁm potentiator is at |east
one N - Al kyl heterocyc conpound or a salt thereof of the formula: n

CH3-C Huv ' 15 wherein n varies from5 to 17, the heterocyclic ring

defi ned by R i ﬁ!ﬁ R,m i dn gér%ﬁgs&é# ) \6i- AW to eight
menber s, (a)ia ?t}?lt are pr mlégﬁﬁco I'ne gﬁ%uﬁ ecthlrve to

control t hep@eﬁuiklingquﬁs b&apmmngﬁempoﬁmnmmmb&mpwwm hod accor di ng
to claim?25, wherein the pulp.is contacted by m xing the propiconazole and

the N-allfyl het ))B’)?E’I"P : Bund or- salt thereof into a pulp slurry prior
to reaching a fogyRpbtemtiatér) Whérdin the}HRAMIA0KisAGIcRit 066 N=alkyl heterocyclic

compound or a salt thereof of the formula:

P
CHCHN R
15 .
wherein n varies from 5 to 17, the heterocyclic ring defined by I;I} is a substituted or
unsubstituted ring hai’ring four to eight members, and (a) and (b) are presentin a

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

20 26. A method according to claim 25, wherein the pulp is contacted by mixing the
propiconazole and the N-alkyl heterocyclic compound or salt thereof into a pulp shurry
prior to reaching a formation wire in a papermaking process.

27. A method according to claim 25, wherein the N-alkyl heterocyclic compound is
25 selected from N-dodecyl morpholine, N-dodecyl imidazole, N-dodecyl-2,6-dimethyl-

morpholine, N-dodecyl-5-chloromethyl-2-oxazolidinone, N-dodecyl-z-pyrmli;iinone, N-

dodecyl hexamethyleneimine, N-dodecyl pyrrolidine, N-dodecyl-3-methyl-piperidine, N-

-

[ L



27. A nmethod according to claim?25, wherein the N -alkyl heterocyclic
conpound is 25 selected from N-dodecyl: -rmdrphol i ne, N-dodecyl im dazol e,
N- dodecyl - 2, 6-di net hyl - nor phol i ne, '

N- dodecyl - S‘ﬁ% eofFet hyl - 2- oxazol i di none, N-dodecyl - 2- pyr r gioTviisoorzoace N-
dodecyl hexanethyl enei m ne, N-dodecyl pyrrolidine,

N- dodecyl - 3-nmet hyl -pi peridine, NCL MS W 01/10217 PCf/USOCORC269 42
dodecyl piperidine, N dodecyl 4- et hyl - peri di ne,: &

N- dodecyl - 2- net hyl - pi peri di e, 2-N- octy i sot hi azoli ne-3-one, and

gr Zl g1| ggl O\r/\ﬁéWﬁﬂ%@afﬁ%ﬁﬁeroc cI I'c corrpo'lfrégge%l Egﬂﬂg@%&m}% -

nmor phol i ne andctyliwetlmzohne}sgsaa,land#;Ssdlslﬂbmez-Hebcbddmmth@aﬂm-S-nngl and
bacteria. 29. A nmethod according to claim 25, wherein the N - al kyl
het erocyclic conpound is N-dodecyl imdazole, and the nmicroorganismis

sel ected fromgl gag méthddlccordirg tdAaine 4, wherein thdN-hikd1 Hetdrddyclic compound is
5 N-dodecyl morpholine and the microorganism is selected from algae, fungi, and bacteria.

29. A method according to claim 25, wherein the N-alkyl heterocyclic compound is
N-dodecyl imidazole, and the microorganism is selected from algae, fungi, and bacteria.



