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OR A DODECYLAM NE SALT BACKGROUND-OF THE | NVENTI ON 5 ."Field of the .

Invention The present invention relates to conpositions for controlling the

growt h of microorganisms on a variety of substrates and in aqueous- systens.

More particularly, the invention relates to conbinations of propiconazole,

al so known as (RS)-1-2-[(2, 4- . . -

di chl orophenyl ) - 2-propyl - 1, 3- di oxal an- 2-yl. ret hyl]1-1H 1, 2, 4-tri azole, with

~ dodecy! anftioBiciBL. cCOMBINATIONS 68 YROMEOEAZORE twrTH DODECW AMINEOOR AlDODECE]. RS SACT
t he use of such conbinations as m crobicides. Backeround of the Invention A

| arge variety of commercial, industrial, agricultural, and wood materials
or products are subject to mcrobiological attack or degradation which
reduces or- destroys their economc 15 val ue. Exanpl es of such

material s or products includ f}?f(ﬁ INGFOFPHRE iél\f’%ﬂ nageds, plants,

| eat her and pl astics. The varﬁfag}g enperatures a |E:‘l‘%%ch materials or
prodgt s arRieldesfthadhvetibn stored, -or. used as well as their intrinsic
characteristics make them susceptible to growth, attack, and degradation by
‘conmon i cr oor ga'ﬁh%msmgwe@t@naplgw,twewgpﬁﬂg)@a@f SQHtWEﬁ’GtEé?W&‘. offhese |

m cr oor gani_ Sy .be i ntrodl U " act UL _
Mndustr Pl HeeRgiisgy Lk KTy P piMiePalt HAMEAE g, Riord pafilculy, he
humans. Theyven#ion féles BEcdmBihAlbns 8 piipidodaztié, kodkndinedsi(RS)-QL2-pl2pstuct, for
exanpl e, by nultiple openings and reclosures of packages or.fromstirring
or renovi nglichierepherylwi-propybhSadivxalan=2-yimethylld H- A3 fetsiagols, with dodegyiamine or
highly subject, tq mcropiglogical growt ttack d degradati on. The

Rl sy a daderigriine satr Rbe AveaonRlirkeo4RE e 30ck ERRARSRES) ary 25
aqueous syshigfgbididésl ude, ‘but are not limted to, latexes, surfactants, -

di spersants, stabilizers, thickeners, adhesives, starches, waxes, proteins,
ermul si fyi ndBaxkeneund gbthednwentign oducts, netal WO 98/ 42190. -
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_ A_lafge variety of commercial, industrial, agricultural, and wood materials or products
are subject td microbiological attack or degradation which ré_duces or destroys their economic
| _15 value. Exainples of such maten'als. of products include surface coatings, lumber, seeds,
plants, leather and plastics. The various temperé.mres at which such materials or products are
manufacmred, stored, or used as well as t_heir intrinsic characteristics make them susc.:eptible..
‘to growth, attack, and degradation by cbiﬁmon microorganisms such_ds algae, fungi, yeasté, .
and bacteria. These microorganisms may be introduced during a manufacturing or other -
| 20 industrial process, by éxposure _td air, tanks, pipes, equipmeht, and humnans. They can also be
introduced while using a material or product, for example, by -multiple _op_enings and
. reclosures of packages or from stirring or rém'oving material with contMnated objects.
~ Aqueous systems are also highly 'subject to microbioldgidal growth, atfack, and -
| degradation. The aquecus system may be a fresh, brackish or saltwater system. Exemplary
_ 25 - aqueous systems include, but are not limited to, latexes, surfactants, dispersants, stabilizers, -

thickeners, adhesives, starches, waxes, proteins, emulsifying agents, cellulose products, metal



2 ~wor Ki ng‘__-_'fl ui ds, cooling water, wast e water, aqueous enul sions, agqueous
det ergents, wossi4poconposi tions, paint conpositions, and resipexdsysnsg7at ed
i n aqueous sol utions, enulsions or suspensions. These systens frequent|y '

contain relatively large anounts of water and organic material causing them -

‘to be environments well-suited for mcrobiologic growth and thus 5

-attack and degradation. M crobiol ogical degradati-on of aqueous systens nmay o

manifest itself as a variety of problemsy.such as loss of viscosity, gas
formati on, objectionable odors, ‘decreased pH, emnul sion breaking, color

change, ‘and_gel.l i &g- ot I ] ' | LAl ' ' s, 2EatRHRU s_..
systens canw%glalg% ﬁﬁtgfﬂ%(%gﬁ%% Féﬁ’ex?sé%geg’bdﬁ'% @%%@%ﬁ?ﬁgﬁgﬁ? gﬁq@%ﬁm%h nay

i ncl ude 10 compositiofs, patht compositions) ambresihe firmalatétbingquegusaohitiphy emulsiens or
heati ng systens, scrubbing systens, and other sinjlar syste

M cr obi ol ogiuspensivasr Bbeseisyvienn Hequeptly sonfpindelatively %"eafﬁ‘é‘g’r‘i%g? vaieqaad Praghicn
" )L OgF S or, i _ . g
et ol vior ki Tepe faine feRl SRy el iy RRE et BoldHt &G InE il

used §n papgfaRikhddegtaddtnt i | € maufacture. If 15 - not controlled, :
m cr obi ol ogi cal degradation of industrial .process waters-can interfere with

process oper at i aMicrobiologicabdegradation bf aqricons systemsanay warifegt/itself asq vamigty of

wat er - handl i ng, syste nd even degrade pr.oduct gqual.ity, For exanple,
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ai r- condl t| gpiiggh §EaIAE ol Nk LAkt AldkoRs! AldoRsIokIcardeaiiition of
encount er Z%Nlagnﬁ% cr g‘f)‘foé_oglag%éljgg%ggg%%t i on 8?%@1 engemiiorgaor ne orgzi%rilgns
entrai ned faqueowssyktemg camvauss fagingef theaslatadt veatbmhandling systins,mhith oy ticude
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organi sns. ﬁgr&mr%ghgsg@é&lgt ropi c organisns flourish in the towers. O her
organi sms gr.ow | n and col oni'ze such.areas as the tower sunp, pipelines,
heat exchanger s, M#obiological degrddatiom tarciave aalifeetiadverse ecarsomhit impact when it

m cr obi ol ogi.cal ,degradation can pl ufg the towers, block pipeli nm@n | coat
heat - t r ans fo&euEsip fndusisial proress Raers for cxamplinAqalieg Watersmsital yerking fRidsy Af s

other recirculating water systems such as those used in papermaking or textile maufacture. If

15 not co_xitrolled,‘ microbiological degradation of industrial process waters can interfere with -
| process operations, lower process efﬁciéhcy, 'Waste energy, plug the _water-hand_ling‘ system,
and eﬁen degrade product quality. - | | | o
- For example, cooling water systems used in power plants, refineries, chemical plants, -
air-conditioning Syétems,' and other industrial operations frequently encounter |
20 . microbiological degradation problems. Airborne organisms entrained from cooling towers as
~ well as waterborne organisms from the system’s water supply .commo'_nly contaminate these N
aqueous systems. The water in such sysf_ems generally provides an excellent grbwth medium |
for these organisms. Aerobic and 'heliqtrdpic'organisms flourish in the tov&ers; Other
- organisms grow in and colonize such ziféas as the tower sump, pipelines, heat éxchangefs,.
25 etc. If not. controlled, the re_sulﬁng_ mic_tobiél_dgical degradation_ can plug the towers, block -

bipelines, and coat heat-transfér_ surfaces with layers of slime and other biologic niats. This
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'PCT/ US98/ 039W0 9882190r event s proper operation, reduces cool i ng mifiusIsasess
and, perhaps nore inportantly, increases the costs of the overall process.. -
I'ndustrial processes subject to mcrobiological degradation also include
paper maki ng, the manufacture of pulp, paper, paperboard, etc. and textile
manuf acture, particularly water-- 5 °  laid non-woven textiles. These

i ndustrial processes generally recircul age |arge anounts of water under
.condi tions which favor the growth of m crobiol ogi cal degradation organisns.

Paper mac h!ﬁ%ts@éwtg& f}\?ﬁéﬁs%&ﬁﬁé’eﬂi@i&ﬂ@ 4, JeBaphoiAiiortatitly,

recirculatirng sy . Ite water syst'ens.” The furnish to a paper
- machi ne tyfpncredsey theawosBiof sheosweyalbgrocess0. 5% of fi brous and non-fi brous

paper maki ng solids, which neans, that for, each . ton of er al npst -
200 tons of wat dndysieal progessessubipet 1A &ieoblo °5W1%°%‘1adit}ﬂ"s,a?§ﬁa‘PﬁlﬁggBEP Wes

in the whitg wat SYS ' : vSsl ens . | - -
modi a for e PanRara oifiin daph pititard At SR BLi b EHER, beRlcuifter
‘the fgr onat i1g8 neh-wdveNRe:aileh. AAHese indeseali frocdsseshpaeralix atircutated adge ermuntsof
paper maki ng equi pnent. Such m crobi ol ogi cal degradation not only can '

i nterfere water yndes conditionstwideh favenithe gionvthafanicrabiological degradationt argapisise

ts, holes, and bad adors.in.the paper. -- S
which't ransi at o Segpmaguntsy T eppel BRGle iy HEas valimAF R RhER I ec Bilatly
formation Gagtemschlled “WitiePiteBgHRANS THE FRiiEh t& bhistir Mehchine $picdlyaoitaiis or

e
salt water Systens. Sline consists of matted deposits of nicroorganisns
fibers and ondyoabiont 015% ofifibives sud neryfibrops papermeaking selids, whishaueans thas forgach

TR A A TR M W
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of bact eri fonictbbiskpical degyadativn oogamismsb Sthatigresvth ican result & thp fomationadslimiee
cell > S Tt 00 S0 5, WA SRS Backent o, arentovs
R
- 15 loose, can cause spots, holes, and bad odors in the paper as well as web breaks, all of which .
| translate into costly disruptions in papér'm_a;chine operatibns. - '
Slime formation can occur in other aqﬁeous sys_té.ms including fresh, brackish or salt
water syste_nis. Slime consists of matted d‘eﬁosits of microorganisnis, fibers and debris. It
_ may be stringy, pasty, rubbery, tapibca-like, or hard, and may have a characteristic undesirable
~ 20 © . odor that is different from that of the aquéous system in which it formed. The
micrdofganisms invol_Ved_ in its formation are primarily different species of spore-forming
and nonspore-fonning bacteria, partic':ﬁlarly éapsulated forms of bacteria which secrete
gelatinous substances that envelop or endése the cells. Slime micrpdrganisms also include
| filamentous bacterié., filamentous fungi of ‘the mold type, yeast, and yeast-like organisms.
25 - Slime reduces yields in productioh and causes plugging, bulking, and other probl_éms in

industrial water systems.
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PCT/ US98/ 039;7693/4219Nar| ous chen cal s known as i ndustrial m'crg&ﬁjsg?&,ﬁ@ve

been used-to prevent mcrobiol ogical deterioration or degradation o
industrial systems, raw materials, and products. Some of these b|0C|des
however, are of questionable practical utility because they have
undesi.rabl e odors, are high in cost, show | ow degree of ef fectiveness or
create hazards 5 - wWith respect to sgprage use, handllng For

i nstance, the use of such popul ar industri al n1crob|C|des as -

Cone under gr ool SROGHEES Sy PR PR b e ° e

toxicity agtroOBEicR &?éﬁ&aﬁdﬁ%rrdegﬁ%ﬁ&?oﬁhﬁwﬂ sfferh) Sa R MAtERAIS RN

Propi conazol e, al So known as .
(RS) - 1-2- [](r@dld@tsll Sbine nﬁﬁiml;xbyxdes, bowpyer; aredfduestiohabie pragtical utility because they

2yl methyl |- 1H 1.2, 4-t I I whi ch _h bge
S own 1o WRTE ARl o im0, ST OL PP FRCENERRRS e S B

actiyl ty. MRk 18 ko, GANGERIdBhg ORG: inBaAR) BRNAE O Sudkihoot @mﬁxsmaf

relatively narrow antim rumand may not conpl'etely. prevent the

growt h of miceolsicidgeasi @gﬁhon{éeamat eomyounds,i crgamotia cofpoundsemd ohdommtndcphéasls
workers in the trade have continued to 15 -  seek |nproveg poci des. whi
possess | ova@san@.mgiervsrpatéee;lﬁpw mrpwgrt‘amamnbﬁesﬂ eaues oftheis hightoxigity

use | evel sm"'[ “%’gﬁ{t?lgf {Qrger&ﬂ#eorqﬁ}% g%iudﬁn?eg?o preferably be nore

econom cal 0 Ive O F better protection at | ower

cost and Iovver PropisoRiZold, ials6 kndta as (REPI2-HE j4adictibrophenyty2ipooysl-1,3-dioxalan-
m cr.obi ci des -and _the correspondi ng treatnent costs for such use, can be

rel®@ivel y ﬂmgthyl]aiﬁiﬂ 2 4-tﬁyépkamon¢ semgrercial bigqide whigh bas hesp spown to haysgr oved

“microbicides i Iude | e,
and the effe¥¥y 8 r%?g qq‘ﬁé&ﬁ?g&‘% %@E@@ﬁ%ﬁﬂﬂ %é?’g %T até@fﬁé&%@&&%&‘?ﬂ% :

~ I NVENTI ON grap tébﬁ&o@maylﬁusv@tawtaﬁva?aaﬁbwfaaﬁnﬁdama\spécm@ rADMaY 466 cormpletely
present |nvent|on offers an inprovenent over current b|00|des and

practi ces. pravérit the growtlodf misreorganish® i nventi on
Desplte the existence of current microbicides, workers in the trade have contmued to

15 '_ seek improved biocides which possess low toxicity while exhibiting a prolonged biocidal
effect at r’mrina_l use levels. The in_iproved_ mic_rebicide should also preferably be more
economical and cost-effective offering etjual or better protection at lower cost and lower
concentration. The concentration of conventional microbicides and the corresponding

| ‘treatment costs for such use, can be relatively high. Thus, impbrfant factors in the search for
20 °  improved microbicides include the duratlon of mxcrobxcldal e&‘ect the ease of use, and the
eﬂ'ectlveness of the microbicide per umt welght
SUMMARY OF THE INVENTION
In view of industry's search for improved rmcroblcldes the present invention offers |
- an improvement over current biocides and practices. A first embodiment of the invention
25 'provi'des a microbicidal composition. This cofnposition comprises p'ropieenazole and

dbdecylamine or a dodecylamine salt.- In the microbicidal composition, the propiconazole

*



25 -, .provides-a mcrobicidal conposition. This conposition conprises
pr opi conazolWOR¥42¥8decy! anmi ne or.a dodecyl ami ne salt. |n the ROTUSESIOGITEA
conposi tion, the. propiconazole WD 98/42190 . = o o o
PCT/'US98/ 03975 -5- and the dodecyl amine or dodecyl amine salt are present in
a synergistically effective ambunt to:cofftrol the growth of at |east one
m croorgani sm This conbinati on according to. the invention achieves '
superior mcrobicidal activity at |ower -foncentrations. and -l ower cost than
pr opi.conazol e -al one agai nst m crobiol ogi cal attack or degradation such as
di scussed ahP#f dodecylamine or dodsyRkisy satdve gie¥ettin @lsyndigisticatly effective/ambimn
~ provides a nethod for controlling the growth of a m croorgani smon a

subst r at e. torbontrotehdigndwib opat least one microergagismn L his eambination gocarding to the

0P COnazele B SoSecu o e e AL SRS Sk AT SRR,
effective %ﬁ%ﬁéﬂnaﬁ&e%@%ragﬁin&*i‘ﬁcﬂib%%%cﬁfauﬂ&k b@?’%adhﬁ@n hél AOdiSQIds&ALdve! he

substrate. not her e | ment. of I nvention: provides a
met hgd for cont rAdther@ntbodingnoof theqiresentinventipaprevides axmathod forcontrallieg thé:

capabl e of supporting growh of a microorgani sm, This, nethod conprises the
step of tr &@WiipfiareiCrprayusm §9§t58g;i%’§?- hT Fmrﬁeﬁ?ﬂi‘t%@g@f’ é\-sﬁ‘?si‘@get)r

dodecyl ami L £, t | ' 3 d ' _ :
dodecyl am AtCGbioPlEBlard oSk g P Riecihiny St TR HORRLARAME end the

control th@ogénkin®br 8édekflamine salt afspresdnt i symeayigivally affédtive AtoagtigOUS
system: The combi nati on of propiconazol e and dodecyl am ne or a dodecyl am ne
salt i s usebutrolithe grawthiof ahigastione mierogrgagisgyent e subtedé®, degradation, or

eatRer t et | ot diboraF offne BB BlhNeS AN R B hitpAE In Browth of
agricul tur qﬁicr%e%gfshﬁ ift 4t BqAdus SRtsm agﬁbbw&napp&dnggfmml iicréotghiniem?2 0

. conmbi nati on may used in various industrial processes used to prepare or

“manuf act ur Thismeethod contpuses thexsep ofitreasing the aqHeohs sustene with grapisenazole ande
G I TRTERG RN AT
- dodecylamine salt are present in a synergistically effective amount to control the growth of at
15  least one microorganism in the aqueous sYste_m.. N | |
| The combination of propicoria.‘zole and dodecylamine or a dodécylamine salt is useful
in preventing the nﬁcrbbiological attack, degradation, or deterioration of various types of raw
maferials and products such as leather, textiles, pulp, paper and paperboard, coatings, lumber,
as well as agricultural products such as seeds and crops. Advantageously, such a
20 combination may be used in various industrial processes used to prepare or manufacture
~ these products. Accordingly, additional _embodiments of the ﬁresen‘t' invention employ the
combinafion to confrol the growth of m_icroorganisms on or in such ihdustr_ial products, raw
‘materials or processeé. | | | ' | - |
| The features and advantages of the 'pr_esenf invention will be made more apparent

25 * from the following detailed description and preferred embodiments.



materials or processes. The features and advant ages:- of the present

i nvention wi de nore apparent 25 “fromthe fol | owi

description Wa? prg?erred enbodi nment s. WO 98/ 42190 - B&%sggbgggg
PCT/ US98/ 03975 - 6- DETAI LED DESCRI PTI ON OF THE | NVENTI ON As di scussed
“above, the invention relates to conblnatlons of proplconazole also known
as (RS)-1-2-((2,4-dichlorophenyl)-2-propyl - o o
, 3-di.oxal an- 2yl nethyl ] -1H 1, 2,4- tri azoI , W|th dodecyl ami ne or a o
dodecyl am ne salt. M xtures Of dodecyl aiitne and its salts 5 . may al so
be used. The dodec |__group of the dodecylam ne or a dodecyl ami ne salt may
be branched& LED DESCRIPTIQN OF LHE INVENEIQR Preferably t he dodecyl

group i s unbranghed. ecyv]. hs uted
by one or nore ?tfb‘gﬁc’“g%gr?‘ﬁg%fﬁ%tm%ﬁﬁgr ggcr?g%?&i‘l% ?bf’ﬂ) |v’i %Hf/& of ~ =
the. i nvent kiewh ab (RS)- lJZL[EZHI(ﬁéI'ﬂMﬁpEQfQI)m Eﬁop?f-lSLdtbﬁéPétﬁZﬁﬂnbﬁijl]tumt254¢ ncl ude
10 -~ al kyl groups, enyI gr oups roup aryl groups _aralkyl
groups, hymam?e gmqwgmmng o0& slgdwlanﬂm sni/ta%amyne?f d@&cﬁa@mwd itsrsal
deriyatives th r% uch as esters and ami des, and hal ogen at ons.

Pref @r abl y & dgé ‘group is unsubstituted.: The salts of dodecyl anine
empl oyed 1 n t he TheeRasi1 b YE R GHeByIBhR!of altRdEcyldifin Gdit A4) BY bESREEDL:

formul a: 15
d er r ] H er nhbiahetred] { ey stiaighe chdin.i Hreﬂ:rably the |dsdeay! gmupns wnbranchedi.c The dodecyh

ol yval ent counter ion sufficgient t.o bal ance the catipnic ar. n,the
foducyl an BENPIREY b MDA oF SHSHALK0Y P URPUJEBBECLa OQAOL PRy
acid, i.e 'tﬁ g&fv’iﬁé%@tﬁéxﬁ@nﬁ e SAiG2H uaawe,mm fratd subShieAlifclude
proton. I I've exanples o swta e organi.C acl ds are the nono- and

di - car boxyhlk\yl muﬁﬁ alliflyl groups, alkoxy grouﬁs eyl rgadips, arglkiybgrdaps, \hg droixy @rowps,

_ acycl ic, cyclic, or aronmatic no:-_ or rpboxyl i c aci e car boxyl I C, .
acid pr ef ePERBYOUPSta forma mngépwoarw@ efivatixes Meee% %B arydpgoides,

~ and halogen atoms. Preferably, the dodecyl group is unsubstituted.
The salts of dodecylamine employed in the present invention preferably have the.
- * following general formula : a -
15 . S - Cuth,NH;'Z
| in whrch Zisan amon ora ﬁ'actlon ofa polyvalent counter ion sufficient to balance the
cationic charge in the dodecylamme The anion Z is preferably the conjugate base of an
organic acid, i.e., Z is derived from an organic acid by loss of an ionizable proton.
- Tllustrative examples of suitable organic acids are the mono- and di-cérboxylic acids. .
20 | Preferably, Z is derived from an acyclrc cyclic, or aromatrc mono- or dicarboxylic
~ acid. The carboxylic acxd preferably has up to ten carbon atoms. Ifcychc or aromatic, the
ring may contain one or more heteroatoms, suchasN, O, or S. The carboxyhc acid may also
be Subsfituted by any suitable substitu_erif that does not adversely effect the activity of the
| inventive c':ompbsiﬁons Tilustrative examples of suitable substituents include alkyl groups,
25" - substituted alkyl groups alkenyl groups substituted alkenyl groups, amino groups, 0Xo

'groups halogen atoms, etc.



ring. nay. cpntaln one or nore heteroatons such as N, O or S. The

carboxylic NQHHP ol so be substituted by any suitable substhE@ﬁ?&@¥H§
-does not adversely. effect the activity:of the inventive conpositions.

Il 'ustrative exanples of suitable substituents include al kyl groups, 25
substituted al kyl groups, al kenyl groups, substituted aIkenyI groups,. am no
groups, oxo groups, halogen atons, etc. WD 98/42190

PCT/ US98/ 03975 -7- Il lustrative exanpleslof usef ul carboxyllc aci d groups

i ncl ude: acetyl, propionyl, butyryl, citral, lactyl, valeryl, phthalyl,

succi nyl, .oct anmdstraﬁﬁm@mmples oﬁ'uséﬁdlcarmyﬁwhcldfgxcaipslmchhMa(yﬂtyl pm;:lmiydgxanoyl |

‘and benzoyl One of ordi nary skill will recognize that other organic acid
groups ey butysd, dal,lastyl enﬂélﬁh%ﬂemccmﬁh@ﬁtapgyl, nepanoyl, formyl, sorbybyaxaly},

' f th t t
oot o Bl RRRBR P R AL Ook 3P gRldacp L i SRRt e TR SeEHE °
salt of dogﬁ %&{BS df{oq;eq{sé@m’the%rﬁéhﬂﬁﬁéhtﬁﬁ‘ ne salt of dodecylamne is
enpl oyed T l'ow'ng carboxylic acid salts of dodecylamne are -

~partbcul arly pr €nerarembre of thediygragen atomsdjountido pheamn'ngen atogrmaypbe replaced by a
ol ot o1 BB BT e 3 SR ariat Ryt ey e setoElBiremie.
ot hal ot e, PIEGUOT ima bl RRULARE AEUE 0 Ce) nater
dodecyl am ne ocThe#sllcavingl catboxyilie atidsalto ofdmieeylaningacy paticulerly preferted in the
i1 1 Rk b S i ot

2- hygr Oxyb%@zog{‘ﬁoﬂ#g dode afnq } 99333}%1 (i B RGO AbBec Qgﬁﬁi’é am ne |

4- hydr oxyben re pdar esé conpou nc

dodecy! ami a@dewhhﬁﬁﬂactd&d&@ddcﬂmnm \&lembmmeeylamhﬂ p&dﬁﬁwlm&mhmazoat e.
The salts of dodecyl amne are preferably . prei)ﬂmled by reacting dodecyl am ne
with the dauscingte, dederylamineydporysegeinate; todeaylaming petaneate cledecylaming soaangis, ds

gr oups ar edgcYe%'yfamli):lle fonnat% hc?dd’ecylamme sorbate, dodecylamine oxalate dodecylannne laurate

dodecylamine cyclohexanoate, dodecylamme benzoate, dodecylamine 2-hydroxybenzoate, -

15 ~ dodecylamine 3-hydroxybenzoate, or dodecylamine 4-hydroxybenzo_ate._ More particularly
| preferred of these compounds are dodecylamine acetate, d§decylamine propionate, and
' dodecylamme benzoate . .
~ The salts of dodecylamme are preferably prepared by reactmg dodecylamme withthe
desired acid in the presence of a suitable solvent. Suitable acids gr_oups are available in their
20 acid or salt form either comniercially from laboratory supply hduses or can be prepared from
readily _availab_l'els_tartit.lg materials using 'weli-known literature methods. The synthesis of the '
- amine salts generally can be carried out in a solvent which may be 51_ solvent for at least one
| of the reactants but which is generally a _solvént for the desired pfoduct.' Preferred solvent
_ sysfems include inorganic acids and organic acids or alcohols. Most preferred is acetic acid.
25 - The reaction temperature may be readxly determined by one skilled in the art

o _ dependmg on the partxcular reactants employed Preferably the temperature of reaction varies



20 . acid or salt formeither comercially fromlaboratory supply houses
or ‘can be pvéQas/azi96rom readily available starting materials BeTm$98/03975
wel | -known |iterature nethods. The synthesis of the am ne-salts generally
can be carried out .in a solvent which may be a solvent for at |east one of
the reactants but which is generally a solvent for the desired product.

- Preferred sol vent systens include inorganic acids and organic-acids or

al cohols. Most preferred is acetic acid.g25 - _ The reaction
tenperature may be readily determ ned by one skilled in-the art depending

on the parfLGHAPE thIAB'EBE HofRIRY Brbferkbl§ tRY Rhipkrahlie o AIFEAGIAN IS beween 70°C

reaction varil es - o

PCT/ US98/ 0384 $00°8: Theqeactidhdy allotedao biddeed uhtil complate, s shown, ﬂor ekampib) by 4 he

. tenperature_of the reaction is between 70[err]C and 100[eyrr] C,  The reagtion
i s al | owedpPHonglen(the reaghien is CQGEM%WB?H%P&'HW}%“ tes thahihe ,lmﬁylgarebﬁa?élaér

(e e R, e BT e, PR

mn 0 2-hgyeft.1 "Eh&irgb! y for 5~  about 1 to 2 hours. After the
reaction is conplete, the reaction product can be worked up using
‘wel | -known t echiiftpndise teactiond$ eerapletedtheueadtionipredusgt ean hepwerked uprusing

dodecyl am ne,, .Excess ,react ant nd ;anv..sg@l i ds_f.or dur | .Lhe.reaction

Can bo 111 PElldkROs cives Fosppfnd sy ool 3 gheieylarine CRHae
product. | %&%@aﬂ@hﬁ%%ﬁ&%ﬁﬂeﬂ QRFg AL FeabOEPEUAHE filere 6B dnd thd flltrate - the

~product of the reaction may. be recrystallized froman appropriate sol vent

to yield aevaposatpdteyiekithoomde pradush dnl adsesovirese the, desivadosattrconmploand ixoa solidur e

ot s of Hagradic ks IR RElLER §PR P PRRREal SHERS [ BRRLE PErssor

limted togf ] p mofdde st Cthh5th BHR & Gl !
nown' ot RerxerHiEnd ARERA bR noRigs Rowale? i it R shd cfie lts BT 68 latine
I'n one enbosi beeused fohin the esmpusitions and imethads lofithisinventionniThe goeparatadn of the

ot The Sl i Nk UEHED hotte RS ATHE M ARRe i 0088, ATSOE
present inga, 3¥iRE Bhéi E@ihkﬁn%ﬁ:&%bl\ﬂ%@ BRd#3H ehé product may be used.
15 - In one embodiment, the present invention relétes to a microbicidal composition
comprising propiconazole and dodecylamine or a dodecylamine salt. The propiconazole and
‘the dodecylamine 61_' dodgcylaﬁﬁne salt afe present in a synérgistically effective amount to
- control the growth of at least one'.micrc')organism. | - '
Depending on the épplicati_o’n, microbicidal compositions according to the present
20 .inventio'n méy be prepared in various forms known in the art. For example, the composition
may be prepared in liquid form as an aqueous solution, dispersion, emulsion, or suspension, a
"disp'ersion or suspension in a non-solvent, or as a solution by dissolving the propico'nazole '
* and the dodecylamine or dodecylamine salt in a solvent or combination of solvents. Suitable
| solvents include, but are not limited to;' methyl ethers of glycéls,- M-pyrol or petroleixm |
- 25 distillates. The microbicidal compos_iti_i_m may be prepared as a conceﬁtrate for dilution prior

~ toitsintended use. Common additives such as surfactants, emulsiﬁ_ers, dispersants, and the



control the growth of at |east one n1croorgan|sn1 Depending on the

appl i.cati on, WaPsAH8P ci dal conposi tions according to the preseRCTAISI8/03975

i nventi'on may be prepared-in various forms - known in the art. For exanple,
the conposition nmaybe prepared in liquid formas an aqueous solutlon

di spersion, erul sion, or suspensjon, a dispersion or suspension in a
non-solvent, or as a solution by.dissolving the propiconazole and the
dodecylanine or dodecyl amine salt in a sgtvent or conbination of solvents.
Sui tabl e solvents include, but are not limted to, nethyl ethers of .

gl ycol's, MiRY ifdly berusePhs BddiwindRe art to indidabe tHedbRbili ‘f bEtheipeopiborzoR, -~
conp05|t|on may” be prepared as a concentrate for dilution prior to. |ts_-

i nt ended udedeciamine, u:cﬂ@deeyslmnesadhnadlq;um ¢<anp<zsnm oreystE®; $ucbras,an aqueous
di spersants, and.the 8/ 42190

PCT/ Us98/ 0 §8FBosigon pf ra@t%y caesa the gl campnsitian of ths invrorign syt

sol ubility BIfubfl@é'd é’ﬁﬁﬁ&? dodecyl ani ne, or dodecyl am ne salt in a
li qui-d conpositi on gyst em such as an: aqueous conposition or system 1In

nmany scases, the Mlcmhxddil comppsitions efrthe)presem invention inap alsepelpreparédiin dolid fomiyy

si nmpl e agitation. ‘5 M crobi ci dal, conpositions of.the present
i nvention ﬁ@rye’@mﬂﬁ @éﬁﬁ‘&%ﬂé@m‘ﬁ: ws@e%rkwwn%mﬁ@ eqr pd of

Lablet. usipg IEARSe RO hebdlcl BSmhing ohiiBoRoBleSs fasRES 00 e sERRi! | on.

a I|qU|d pP ni*ng" pr opr con e 0S| e on carrler such as
di at omaceodateandddus efrth kesiteskieadlinor @Waﬁrwmme mlmmhxhcemmﬂrwm thed mi xed
wi th the dodecyl anine or dodecylamne salt in the formof a liquid or -
sol ution t dofledylamingondedecplaming salt in thefprme of ahﬂ@dmréplpa@mz&r@ HAQWEeTOr
dod Iamn ar its salt nmay be conbined-in a single conposition. °
natlv«ﬁill t he propi conazol e -and t he dodecyl am ne or dodecyl am ne salt .

. may be enpl oyed W propicsmizoleGanmin dsdetylamite dr i salt fiahbeeembiHied i asiaglel he

i ntended use is synergistical I?l/ effective to control the growth of at | east
one ni croocgmposition. 1A?tematlvely,t e pmplmmqlqmwhaldod@ylmm er dodesylamine salt may

- €0 rrpos Itio Be empioyed 'a.Q \sfeeprétrzlltg E‘ax%ﬁ&?e% Sudh Bt 20mbined amount for the intended use 1s

_ synergistically effective to control the growth of at least one microorganism.
15 As mentioned above, a microbicidal composition of the invention demonstrates an

unexpected enhanced microbicidal effect between the respective components, propiconazole

and dodecylamine or a dodecylamine salt. That is, the combination eccording'to the invention

achieves superior mierbbicidal ictivity'at lower concentrations to control the gowth of
'microerganisms _e's compared to the microbicidal capability of either component alone. Thus,
20 the combination Synergisfically enhances the microbicidal effect of the individual components.
' Such a superior effect presents a distinct economxc advantage and i mcreases the mlcrobxclde s
© effectiveness per unit weight. | _
Accordmg to the present mventxon, control of the growth of a nucroorgamsm ona
substrate or in an aqueous system means control to, at, or below a desired level and for a
25  desired period of time for the pamcular_ substrate or system. This can vary from the complete |

prevention or inhibition of microbiological growth to control at a certain desired level and for



unexpect-ed enhanced nicrobicidal effect between the respective conponents,
pr opi.conazol.g, odecyl ami ne or a dodecyl ami ne salt.. That i %‘Ig _ .
conbi nat i on ‘gg?glr;zl ﬁg to the invention achieves superior m-cr gglr gg(psws
activity at lower concentrations to control the growth of mcroorganisns as .
conpared to the microbicidal capability of either conponent alone. Thus, 20 -
t he conbination synergistically enhances the m crobicidal effect of the -
i ndi vi-dual - conponents. Such a superior effect presents a distinct economc
advant age and ‘i ncreases the m crobici de*l-effecti veness per unit weight.
According to the present invention, control_ of the growth of

i or oor ganiaslesied med Foe cambinaiion of nropigonRselevich dodasyleminesoraindeaylamine salt as |

- bel ' | [, d f 25 ' i red: i;od of, ti f the.
oar Crcul ar dEURe Hete B ity chbesrefite the st Ricr S BEEHSERR ol it bibid Ml
or i nhi bi t 288 nfiintBnGAO Ak BOIhEAva T HighifcA@PEAcd offime AEsrdingly]esd r ed

| evel and for WO 98/ 42190 - _ B
PCT/ US98/ 0 zeihbination nmybesisedtd preseeve dlsubstrateior spstémon of propi conazole with -
- dodecyl am ne or ﬁmd%_dec /I am ne salt as dqeftﬁri begiehere an,. i n_nmany cases,

reduce the 't ot al 16 eERYOIBYNE OF PEIGEMESS OF 1O AePRiRElion o ArPRcPaze intain
t he count . A1 Sd G £ s D HQ ' yé\gﬁgr ' 't he
conbi nat i ozr?toﬁ% e-guégis%%{%c?de@égrgg\}g{ygs?g gt?ffalﬂ[egggi?édsrt}?ksﬁ%a 5 Sghﬁwtﬁt- The
effective aependingsn thersabsitabger afucousesystenttorbetprotectet, the cpnditiomsior enicnotial
dodecylamine or its salt acid necessary tq_ achieye the desirec

: | L
vary sonmewgsewthe padhthedssing of protectioadesired. (ﬁorzi’cﬁﬁé'éﬁi%“é?@‘@ﬁ‘f’f‘e Béﬁ%ﬂai Qg;a gd, '

e cond el 1A e L S S B e

routtione t eaffestad elbstiatd ciiystand Un genepdl] & effcetive sabtRAIsed bn hlkabsnité rangdfrom
affected substrate or system In general; an effective anmount used on a

substrat e @BEAS00Q18mtxplant 4% pretsrablinehous §:0001 %) to abput @%b | Withiagueous

[ om about SOrtah B sSEve ARy B R KigR YoF hous S (igbBEk sl PR e ARB
S to .f.ib'OUt pHFeAbIyTdih abiit 5ol abb@t1000 palte pafmiliisisofi}ie bgWBous Bybté,Sdnd most
" ' preférably from, about 10 to about 25 parts per million. Similar amounts effectively control

(¢

15 slime formation. For slime control, effective amounts preferably range from about 1 to about
200 parts per milli_on; and more preferably, ﬁ'__dm about 1 to about 25 parts pel_"million of the
 aqueous system. '. - | N |
In a preferred embodiment, c’drhb_inations o‘f propiéonazol’e and dodecylamine or a
~dodecylamine are those combinations having a weight ratio from about 99:1 to about 1:99.
20 ~ More preferably the weight ratio is ﬁ'bm about 60:10 to about 10:60, and most preferably,
'- from about 50:50 to about 25 :75. The weight ratio r_riay varjr depending on the intended use, |
 the microorganism encountered as v;rell as the particﬁ_lar material, prodﬁct, or system to which
the combination according to the i_nirention_ié applied. - | ' |
/A combination of propiconazole with'd'odecyla'mine ora dodecyiaminé salt may be
25 - applied in a variety of industrial uses and processes for microorganism control. The

. combination of the invention may be used in plabe of and in the same manner as other -



preferably from about 10 to about 25 parts per mllion. Simlar anounts
ef fecti vel y wops/axbo 15 - -slime formation. For sline contrecrnsbienysve
amounts preferably range from about 1 to about. 200.parts. per mllion, and
nore preferably, fromabout 1 to about 25 parts per mllion of the aqueous
system In a preferred enbodi nent, conbinations of propiconazole and -
~‘dodecyl arm ne or a dodecyl am ne are those conbi nations having a wei ght -
‘ratio fromabout 99:1 to about 1:99. 20_4;.  Mre preferably the weight
ratio is fromabout 60:10 to about. 10: 60, and nost preferably, from about
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applied. A conbination of propiconazole w th dodecyl am neé or a dodecylam ne
salt may binddStry, the textilel industiypthe agricultirgl indusinydart the sbatingdadusty. (Ceombigatiens
for m croorgani smcontrol .. The conbination. of.the inveption n&&l.&e used in
ol ace of aRHPTOPGOREZale Al foderdamine qs:afgdecylamie galt sy §ljo be ised With aqusdus
PCT/ US98/ 0 e S S pi _ e

i-'ndusy try. - |ssg(':lﬂcgsae ésgg\b&eﬁ(qg@c(#@gé us}ﬁl ?{eéﬁéls‘r:\{@?%cfg @E@‘ﬁ?@kﬂgﬁwaﬁ ?‘nm% ed .
to t he | eadbgradativsh)SThHeyproblems cawsbé by imichobiolggicdl hragkeandrdetdciongtiomitltheésewariohe

textile industry, the agricultural industry,_ and the coating industry.. . -
Conbi nat i oABPlsR mﬂpﬁs@sm@rsebe&rﬂ?oaedzgmﬁ?ﬁ%@rﬁbmaéwa&aew@%ﬁor@e Tyeptomip

al so be used .w ' ) SYS S U : | ' d
i ch ar o Somfblae BB ST microprean S W PRuBHA ity SppIRRAU B BET BURRET
caused by nmi crolyhelid@ntion aled relatks R dimettiodfoocditioliing the gheath of afiicidsganisms on
applications has been descri bed above. The use of a conbinati on according
to #Ae i nvearigussubstratest The methed germprises dhe ster pbeniacting gsubsirgse pusceptitde to

etnod 1 or HRGGREBEAT B F ABhe e Bioeuad 08 b BRI AR 6% Sl BulaR,
substr at es as dEWRrib&d dbtVeC TH pispiconaBisle ahdthedfodegytmiak of Bodecylahtihg filtare present

suscepti bl e to mcrobiological- growh or attack with PI’OpI conazol e and .
“dodecyl ani irea synergisticaldy. offective ameuntito control the growth of at least one microorganism on the

-substrate. Preferably, the method may be used to eliminate or prevent substantially all

15 microbiological growth on the substrate, As discussed above, the components of
" combination according to fh_e invention may be applied together or as separate compositions.
Pre_feffed épplicationsl of this general me_thod are discussed below. _
~ Intheleather industry, a combination of ﬁrbpiconazole and GOdecyiinﬁhe ora
" dodecylamine salt may be used to control the growth of microorganisms on a hide durihg a
20 tanning process. . To achieve this control, the hide is contacted with a 'cdmbined amount of - .'
propiconazolé and dodecylamine or a dddecylanﬁhe salt synergistically effective to control the
growih of at least one inicroorganisin on the hide. The combination of the invention may be
- used in the tanning process in similar a_.mourits and mémner'_similér to that used to apply other
- nﬁ_c‘.robicides used in the tanning industry. _The_fype of hide may be .any type of hide or
25 skin that is tanned, for example cowhide, sﬁake skin, alligator skin; sheep. skin, and the like.



as described above. The propiconazol e and the dodecyl ami ne- or- dodecyl ani ne
salt are preg@yysubivod synergistically effective armount to contﬂ'(_ﬁjmg' 3975
grow h of at |east one m croorgani smon the substrate. Preferably e

met hod may be used to eliminate or prevent substantially all 15 _
m crobi ol ogi cal growthi-on the substrate. As discussed above, the conponents

of a conbination according to the invention may be applied together or as
separate conpositions. Preferred appli caﬁ ons of this general nethod are
di scussed below. In the |eather industry,“ a conbi nati on of propi conazol e

and dodecyl am ne or a dodecyl am ne-salt e ysed to control, the ,growh -
of ni crooréﬂ?ﬁ%ﬁseﬁ’mwmﬁ?’l@ : %Ber%gnaﬁ#ﬁ%.qfﬁ@e@&b%ﬂmi w|E
this cont r.%ﬁ?i}%e%@lng&cﬁ??g%g&ggmewb Qm@ sﬁfﬂg@ﬁ{]@g.gﬁmunt of propiconazol e |

and dodecylam ne mne salt ‘synergl st Ty effective to . o
control the growakypiéal einningarbcessicomprises amgmbesof sapekiaclbdidg, buthpt limited to, a -
conbi nation _of the invention may be used in the tanning process in simlar

amount s andicidingstagei achremettenningstages a yegesablprtanning siage, apestcign ovashing $tags: 2 n

the tanning jndustyry. The.type of  hjide.my. 0yt f hidesor

skin%hat | {af‘ﬁ’ﬂﬁ@fi%e’r%‘?“ _ %"‘%‘&ﬁﬁ%ﬁ%ﬁes ff.“% ,Qg’Hﬁ“F‘é%ﬁ §¢€’SE?°§%°%%ep
skin, and tHa Hbdedylamine\¥p aHddéeyidifine salt may be used during all process stages in the tanning
PCT/ US98/ 03%'?5- _Agyar_ﬁ]nee anount used, to s%ma' ext eum’g Wlpl | depeﬁd on the 5
degree of - rproceshimddsditianctio theseistagaswhereacknovaumicrebiotagicalproblani is poetsriag.nimed
by one skilled in the art.. A typical tanning process conprises.a nunber,of
o) agos, I neaeasage theromgata AL 3 eomBohen e R o e RGRE e et SRR
stage, a vegehfiRhfidiR8Rbh age, a post-tan washing stage, a 5 _
retanni ng stage, a dyel gig stage, and a fatliquoring stage. The conbi nation
of rwpi conazol dnecgorhtidg thd Eropicenazolecandatddegyiamine er 8 dbdeaytamihe salsinc tdoming g
all process, stages:-in the tanning process .in.addition to those stages where
2 known ni diG98r Brogets: e hile fEATR ActobiolagiRal detgriotaHon difing: the janning,grocess.
conbi natio ] SahmpiRRs SlifdrhGy RRRNrQR! b3t SnlidHa i BRItk t 0
t he hide unrpdergglﬁsﬁéﬁet anni ng. Htisomf rgﬁa’ncgr'gjgsrlatl ntgg? éﬂg%g‘pﬁgoryazol e
-and dodecyIligont Ise used dod emyingpiroess aTypical tanningriiguogs include, for example, a pickling

- liquot, a chrome-tanning liquor, a vegetable-tanning liquor; a pos_tétan washing liquor, a

15 retanning liquor, a dye liquor, and a fatliquor. This method of application ensures that the
combination applied to the hides protects against microbiological attack, deterioration, or other
. _miCrobiblogical degradation. o ' o |
In a somewhat analogous nature, the combination of the invention may also be
émployed to control the growth of microoi‘ganisms on a textile substrate in a textile
20 . | manufacfuring process. Contacting the teidﬂe substrate with a synergistib combinaﬁon of
| propiconazole and dodecylamine or a dodé_cylamine salt according to the invention
~ effectively controls the growth of a nﬁcfoorg’anism on the textile substrate. In _a_"tex.tile
.procéss, the coinbination may be used in s_im_ilar amounts and a manner similar to other
mi(_':robicides" commonly used in such processes. As one of ordinary skill would 'appreci.ate,
25 - particular amounts generally depend on the_ textile substrate and the degree of

- microbiological resistance réquired.



l'i quor, protects t he hide fron1n1crob|olog|cal deterloratlon during the

t anni'ng. pr ocWOP8M4RIWf er abl y, the conbination is uniformy di s REBUEIBITS |,
under agitati.on, into an appropriate liquor to be used in a tanning :
'process.'TypicaI tanning |iquors include, for exanple a pickling liquor, a
chrome-tanning |iquor, a vegetable-tanning liquor, a post-tan washing

li quor, a 15 -retanning liquor, a dye liquor, and a fatliquor. This

met hod of - application ensures that the «8rbi nation applied to the hides
protects agai nst microbiol ogical attack, deterioration, or other

m crobi ol ogi cal THegtepdiFicoftactingthe t@@ﬁ@&ﬂb@&at@ﬁﬁﬂp&@'éémhﬁiatlb@ofpi‘b}’nconazole and
conbi nation of the invention nay al so be enpl Oﬁ/ed 'tq control the growth of

m croor gan rlgdmybnnm orx dodesylamine: saliimayibe ascomplished us_log means known cthetexie
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substrate. In textl rocess, the combination nay be used in sim
anpuBt s ansubstratennAdternativielya thet textile mebstratecomaybbe sptayedorithie frynulatis Gontaniog a

-processes. As one, of inary skill uld.a eC| a | gr
anounts geRisTaPIceddp ébrgbaah]o the spaay; &gargm %@néﬁedﬁqy@meaf’gao%wﬂfmm

pc Uso) oSi7ae PRI ifieR Rl tioatye dfAFLS CIN tho gramth of plenstape

conbi nat i omabogmﬂmﬂmémémﬂaMsﬁMecB«’emm the bahdﬂdiﬂteydpaay are aqaééusm;edae
accorrpl i shed usi_ng means known in the textile art. To control :

ni cr obi ol 0GPERPSIEPMM h, a textile process generally dips the textile
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textile subsitrelithe fRyvthOf sikroyRenisin th erdeofopeint aicrobidlegicil degadation. A
m crobicide. In the bath or the spray, t he propiconazol e and dodecyl am ne :

“or dodecy| sombiaatien of propiconazelaand dedacylamiae gr gtdp edylaing sadicadcoedinginuihe to
t I th W .h th il bstrat
ot OGS e AR A bl substrate

. A combination of proplconazole with dodecylamme ora dodecylamme salt may be used -

1_5 1o protect the lumber in similar amounts and a similar manner employed for other microbicides

- used in the lumber industry.- Contacting lumber with an effective amount of the combination

* may be accomﬁlished, for example, by spraying the lumber with an aqixeous formulation
cdritaining the combiné;tion, by dipping.the.lurﬁber intoa dip bath containing the c':o_mbination, i |
or other means known in the art. Dipping the lumber in an aqueous bath is preferred. |

.20 - The propiconazole and dodecylamine or dodecylamine salt are preferably uniformiy _

. dispersed in a bath (for'exgmp'l'e, by agitation) pﬁ_or to the dipping of the lumber into the |

| bath. In general, the lumber is dipped into the 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
'degree of microbiological resistance desxred the moisture content of the lumber, type and

25 . densxty of the wood, etc. Pressure may be apphed to promote penetratlon of the combmatlon



conpositions.. 10 - To preserve the value of its raw materials and
products, t@gdgazpey industry al so nust control the growth ofpermsesinzers *
m.croorgani snms in order to prevent mcrobiol ogical degradation. A '
conbi nati on of propiconazol e and dodecyl am ne or a dodecyl am ne salt
-according to the invention is effective to control the growth of o
m . croorgani sns on | unber. A conbination of propiconazole with dodecyl anine - .
or a dodecyl anmine salt may be used 15 _14. to protect the lunmber in simlar .
amounts and a simlar manner enployed foor other mcrobicides used in the
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into a dip . ba I'ning the conbination,. her- means known in the
art. D ppithgmidrebitidaloombimatian. aqueous bath is preferred. 20 - . The

propi conazol e and dodecyl.ani.ne or dodecy] anj ne . salt prefera . :
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di ppi ng of el i g %r%u" ' | ' i pped into
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will depe riﬂtcm@s%dnssn{@rmvm'sded ok plang ithe seed on plaat nay Ye obntheted with propicosazoldand
degree of m crobiol ogical resistance desired, ihe myi sture content. of the.

| unber, t lodecylamingor a doderdamipe Salt InsyRegisticaliyeifoptiue ampunt 19 CoREOLIBS)| | ed
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upper sur faagsmplishbd Gsihg! fHegts dHd)antuats knewndn the agridatvaral indesthyufob etheand
promote increased wetting of the |unmber by a bath containing the ) '

nmi k@bi ci deicrabinidssn For exampledhe saedion plant miay be spraped with 28 lrgueans fergaaiamni ne -

dodecyl anj ne sal t ding 10 B othe i Con Al it
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~dodecyl am ne or a dodecylamne_salt in-a synergistically effective anmount
t o contr olsuchas drip drying, heated drying, or air drying. "For plants or crops, the combination may also

-y

be applied using a soil drench. A soil drench is particularly advantageous when the
15 microorganisms of concern inhabit the soil surrounding the plant. '
| | Yet another aspect of the present invention is a method for controlling the growth of

nﬁcro‘oxjganisms in an aqﬁeous system capable o_f supporting such -grthh._ The aqueous system
is treated with propiconazole and dodé‘cylaminé or a dodecylamine salt such that the
combination is present in an amount synefgistically effective to control the gfthh of at least

20 one microorganism in the aqueous .syste.m.' This includes controlling, and preferably

' preventing, slime formation in the aqueous syste't'n.' | '

- Examples of various aqueous systems include, but are not limited td, _latexes, o
'surfactants, dispersants, stabilizeré, thickeners, adhesives; sfarches, waxes, proteins,
emulsifying agents, cellulose products, aqueous emulsions, aqueous detergents, coating

25 cbinpo'sitidns, paint compositions, alum compositions, and resins formulated in aqueous

solutioxis, emulsions or suspensions. The combination may also be employed in aqueous
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of €5 LsSor

‘may al SO behe§tbrsdeBut in nemyeases proteMDtk&&iqﬁadﬁ)system when in use or in approprxate

PCT/ US98/ 03975 -15- systens used in. industrj oces es such_.as
work® ng flmnk§aﬂ%@w¢lh§ﬁ%%¥®ewﬁya@ bscﬁqeﬂg ruese & wal@hforeui? ’i°Hgf°r
Gfter
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e.g. sevvagsb,ﬁg A a sabdtrattl her recircutating water systemns such as those

used in papernma & or textile 5 - manuf act ure.
o er embodxment of the present invention is a method for controllmg the growth of

_ microorganisms on paper or in a papermakmg process, e.g, ina pulp or paper slurryand ona .~
15 finished paper product such as ‘paper board. The paper, pulp, or slurry is contacted with
~ propiconazole and dodecyla_mme or a dodecylamine salt in a synergistically effective amount to
control the growth of at least one mi_croofganism on the papef, the pu]p orin a slurry. The
- contacting step is accomplish_ed.usihg means and amounts known in the papermaking art.
- According to this aspect of the im?ehti_on, fur ex:_imple, a forming web on a
20 pai)ennaldng machine (or 2 wet-lap pulp) may be contacted with a combination according to
the invenﬁon by spraying an aqueous dispersibn containing the combination onto .tl_xe pulp
~ after the pulp leaves the presses in a pépenhakihg process. Or, a combination of -
propic_onazdle with dodecylamine or a dddecylamine salt may be incorporated into_ a bath
used at the wet or-sizg press and the web cbntact_ed by nipping the web to incorporate the

.25 combination into the web with any othér agents applied at the press. "Alterriatively, the pulp



~As with the other uses. discussed above, the conbination of the invention
may be usedypnrgibmesane anmounts and in the sane nanner as n PCTAISIBAWTS
~traditionally used in these various aqueous systens. The canbinati on may
not only. prot ect the aqueous systemprior to use or when stored, but in
- many. cases protects the aqueous systemwhen in use or in appropriate 10
applications even after the agueous system has dried. Wen used in a pai nt

formul ation f of exanpl e, the combinati ofg_not only" protects the paint in the

can, but also the paint fi I mafter being applied to a substrate. Another

enbodi rent Oﬁ;éﬁﬁr O i é}&&ibzb& i BbdUShatnile dr Y UddebylhdifhelsaR i@oQé 1

of - mi cr oo ¢/ a aperma I ng” process, .e.d., in a pulp or

paper sl ur lfeﬂﬂe%téi‘niﬁture reférh S,det@mqmlmreadmgtmfohnmmar boar d.
The paper ﬂu{;: or slurry’is contacted with propiconazol.e and 8 ﬁC$/| am ne

or a dodecyl am%em&batmgrpapexs(ywlmign tldﬁﬁempyfbéﬂde?é‘@l%r fgic PEO t he

h of | '
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paper maki nsgxrﬁeé in tﬁ%ﬁ?ﬂd@b?%rtﬁé &ibktPatd ERffing Slutidie of Mae wWhite wter systeaniul tegat a

formng we paper maki ng machi ne- (or a wet-1lap pul p) may be h
cont act ed the watet spstemiinelf onfmrmrparamgl into thedoily vEtheipgpen AltgrRatively aﬁ"“

aqueous di spersion cont ai, n| n Conb tLon onto t qm%fgg atitng%sp&'ioo
| eaves theOtg rdenoaan micrebicides g §§“ cgijon @a%g?ﬁﬁ%%g é o
propi conazgl Iam ne .or a dodecyl am ne salt may be [ ncor por at ed
‘into a batﬁ?aﬁg&cﬁ%"}hgaﬂgfmet or size press and the web contacted by nj ppi g

the web to i ncoppisaisied skovasthe modeas wellmatheratesof application bf thetoempegition
agents applied at the pre Al ternati yel WD. 98/ 4

o, iiavession suul o degmrdich Moo itended P he sombeR e fautd Be vl
dod I . o
oy ot P sty §° ikt BB e Rlateral\brofiet) B niilaf ol Biefiuctinuéstton.

pr ef er abl reachi mation wre. Wen treating

- paper (whi &duld Be h!dé’@r‘éateeb?ﬂﬁ?ﬁfgdnarsdltﬁlél&mmhlubn lob thieccompositions Ina liquid or
- substrat eoﬁ the propiconazole and dodecyl ﬂn& r do ec Iam ne salbt may be
added i nt oliquid-fike medmm the composition could be added into the me ypourmg, or by :

metenng witha suntable device so that a solutxon ora dlspersxon of the composmon could be

15 _produced.
The synergrstlc activity of combtnattons of propiconazole and dodecylarmne or a salt of

dodecylamine according to the invention has been confirmed using standard laboratory
techniques as illustrated below. The following examples are intended to illustrate, not limit, the
present invention. S
.20 | Ex amples _
When two chemical nncroblcxdes are combmed into one product or added separately
-three results are posmble _
| 1) The resulting product would produce an additive (neutral) eﬁ'ect
2) The products in the product would produce an antagonistic effect, or

25 - 3) The chemicals in the product would produce a synergistic effect.



5 slurries in the headbox, in the substrate form ng- sol ution, or in
the white wsMGEIS/42g9 emto treat the water systemitself or fOPCT/Us98/03975
incorporation.into the body of the paper. Al ternatively;, @as with other
known i crobici des, a conbination of -the invention may be mixed into a _
coating used to coat the finished paper.  As discussed above, the node as"
well as the rates of application of the conposition of 10 - this

i nvention could vary dependi ng upon the.jznt ended use. The conposition could’
be applied by spraying or brushing onto the materi aI or pr oduct .- The

material o PP g- ' .'
-suitable f%P%uagﬂtvl on ogﬂgﬁég?:%{rer’pnggléﬁgn eI n aﬂ#l qU| Pﬁgﬂ?‘ggl I ke medl um -

t he conpos arith?d}uﬁiéldﬂécbﬁoﬂd(iﬁdﬂuca amep#tbveapactn Gnly pymrglm, whmh hs/lessahkaly thgn

with a suitable device so that a solution or a dispersiaon of- '

conposi t i ofithes an addisive or antagonistieHigeic iguldiprodugabpostiste ftffe&t:md/thesﬁfeﬂe be of
~conbi nati ons_of . r(ﬁ@gﬁgnazol e and dodecyl anine or a salt of dodecyl ani ne
accordi.ng 1‘E5mf’ﬂ’é Pon has been confirned usi ng standard | aboratory

techgi ques as i iiblella&Remis i ictdbicida e Miupatiay ieRd 8 hoaheoretiéa hibtiibd ©

illustrate, not limt, the present invention. 20 Exanpl es When two
cheni cal nprovidsitbé kelihapd of gobeforeactally pastiog cwhether addisive sansagamissicyor

ihed 5252‘%&%{“ 55l Be shained YA SHE AL it BB PR e an
antagoni stic ef epicrobifiddom osmon comanmng propiddnazoR &B%@@&o"'debﬂaﬁa% orits
product woul d pro uce a syne g| stic ef WO 98/ 42

PCT/ US98/ Oediaxylit Acid/salt adchi as dosleeflimine phepiomate, etodac)darmnabmmtaag er dvéccytdxmne :

i ndi vi dual corrpone ts. The anta ic effect. would produce a ne ative
bt oGP GR GRraRSIEHEE 4 PSP LA SYRPIBCS KRG FoBIReI O He ERPR G or

ant agoni st bémidrefits'alon by RARTE siperids e gfeaeefrtﬁ&tadamemefo%t&aﬁ aBfvif at

low concentrations against a w1de vanety of mtcroorgamsms

Fungal evaluation. _ _ _ _
._ - Mineral salts-glucose medium was used. To pfepare the medium, the.follewing_ ingredients
15 were added to 1 liter of deionized water: 0_.'-7 g of KH,PO,, 0.7g ofMgSO@JH,C, 1.0gof
NH,NO,, 0.005 g NaCL, 0.002 g FeSO,.7H,0, 0.002 g ZnSO,.7H,0, 0.001 g MnSO,.7H,0,
10 g of Glucose. The pH of the medium was adjusted to 6 with TN NaOH. The medium was
: diét_ributed in S mL amounts in test tubes and autoclaved at 121°C for 20 minutes. The fungi, -
. Trichaderm_d harzianum and Trichoderma viride were grown on a potato dextrose agar stant
20 | for 7 to 10 days and a spore suspension prepared by washing down the speres from the slant
- into a sterile saline solution. After addition of the btocxdes in the desired concentrations to the |
'stenle mineral salts-glucose medxum, the fungal spore suspensxon was added. The ﬁnal spore
| concentration was approxxmately 10°cfi/mL. The moculated medxa was incubated at 28°C for
14 days. o
25 - : In the Examples 1 through 3, synergism was demonstrated in separate experiments_ by

: testing'combinations'of propic0'nazolé_(component'A) and dodecylamine or a corresponding



econom ¢ advantage. 5 } It is well-known in the mcrobicidal '
lLiterature tWES84B¥Pe is no theoretical nmethod to provide thePCTRES9BM3TE “Of
-knowi ng, before actually testing, whether additive, antagonistic or '
synergi stic effects-will be obtained when two biocides are nmixed to yield a
formul ation. A microbicidal conposition conmbining propiconazol e and either
dodecyl amne or. its carboxylic acid salt such as dodecyl am-ne propionate,
dodecyl am ne benzoate, or dodecyl ami ne 1f8- .. acetate can denonstrate an .-
unexpect ed synergistic effect conpared to the respective conponents. al one-
and t hus acdiit¢¥smpoteat BPin a feries o%@ﬁﬁﬁaﬁiﬂ%@atﬁ%@n}l'a"rﬁnﬁé @@hbﬁ&hﬁoh@ﬁ%diﬂdtt_y
y of m croorga

at | ow concentrations against a wi de varie ni sns. Funga

eval uat i on the fungh(rickaderng harziceemand Trichadermas witide Tsing thepmethod$ descatiediabove.
the follow ingredi ents .15 wer e added to 1 Liter qf-

0.7 g of KITHPTRtoRcantragon of exch gHre, o qompquad yhich aomplegeliprevented growth of

St eh 1 Hof Eanef 55 Aoy dRE breg B0 fho'eh 3P dor Sl Pl talOds g poiny for
‘the r&di umthasadslisusiktes weré thén domiparddaeith thErendipeititsiforuhspute sttivoingealients 5

mL anmounts in test tubes and aut.oclaved at 121[err]C for 20 minutes. The
fungi, - Tralenedaepneontantly Rrapared fasks orda¥dubesn viri de were grown on a

potato dextrose . - Qa7 aus, I ion
b cpared by vasHOLRrEn S detonstrated Y ind ool el M, B BiHIERTE,

sol ution. /Syiwestaeds LD d Mier, R Dc196is AppliedMictobiolaxy, ©09884341 afsingthe hfin:
the sterile mneral salts-glucose nmedium ‘the fungal spore suspension. was
added. The final spore concentration was approximately 10[err] cfu/nL. The
ino ated nedia was incubated at 28[gnrhC. ok :~4 days. 25 In .
theﬁg&anples 1 through 3, synergrsniﬁgéﬂ§%ﬁé%é4 ated in separate
experiments by testing conbinations of propi conazol e (conponent A) and
dodecyl am ne or a corresponding - WD 98/42190 I '

PCT/ US98/ 03975 - 1gwhetelt (conponent B) in a series of tests in varying

ratios and ar angeQz? L Condértra iof of gnslpgtgi_ | A parts per million, acting

alone, which produced an end :p,'o_int. _ _ :
15 ; Qb = Concentration of compound B in parts per millibn, acting -
| alone, which produced an end p,oin:t._. ' ' |
QA = Concentration of compound A in parts per million, in the
mixture, which pr_odﬁced an‘end point. o o
QB = Concentration of compoun_d B in parts per million, iﬁ the
20 L  mixture, which produced an end point. _ _
| | When the sum of QA/Qa and QB/Qb is greater than one, éntagoniém is indicated and
‘when the sum is equal to one, addivity is indicated. '-When the sum of this value is less than

‘one, Synergism exists.

eioni zed water.. =~



t he fung| Tri choderma har zi anum and Tr| choderma viride using the methods
~descri bed abWPd843198 | owest concentration of each nmi xture or RCHAIHIW3NNSi ch
conpl etely prevented growt h of the fungi. for two weeks was taken as the end
- points for synergismcalculations. End points for 5 t he vari ous

m xtures were then . conpared with the end points for the pure active

i ngredients alone in concomtantly prepared flasks or test tubes. Synergl sm
was denonstrated by the nethod describedoby Kull, E.C., Ei sman, P.C,
sylwestrwl cz, - H D, and Mayer, R L. 1961, Appl i ed M crobl ol ogy, 9: 538 541
using the sum i procedure for demonstratmg ¥nerglsm of the composfAnSRf thisBiveRti R e
Qa = Concentration of conpound A in parts per | ion, acting alone, which
produced awidehyluged and. acafptable procedure. Moregdetallédmﬁn‘matxen isqprovided amﬂmtlﬁdl Bt aln

' t f, | whi d d,

Concent r at FUrHEosmERon orReriPe b Reocsdine s EPRaiRed it O & etk Ne 3, ZW%
. prod d d

produced an en Tgxg(gi)&mpg? demgﬂﬁfa%#}fa?&bxﬂﬁin%mﬁ %c 5‘6619 vt crl mene

mllion, in the ure 1 ch an en en

the sum of ofé\bfits earboXylic @bidisalt suchadsaiodedydaming gropiorateg dodesyldmine behnmtw and
when the sumis equal to one, addivity is- |nd|cated When the sumof - this
value is | égéeewhannmr@tats 9@&%%%@%@ result ipgicated lpz 9get1° value of less than one.

PCT/ usos/ 0%%2% W%l‘% a fw ‘!?}mﬂieg gﬁ'&ﬁhﬂé ébf% g?i gg%l?. %Qﬁts%

conposi ti ons" of Pon IS’ as wh NP3 EESr e.

Mbre det ai kdnklaios BRdalis endpoiRtsPot deoﬂaﬁdl@ué@d' dlonea;berahot feteihiged. In
information.concerning this procedure is contained in U S. Patent No.

3,231, 509. gmesalhawpressandefective fuagicidahand bastepicidal?? cesponse q@ncbplqbzcmmd)wbew t h :

" dodegyl am ﬁxee s(%erglstlc combination is employed i in concentratxons ranging from about 0.01 to 5000

ppm of propxconazole, preferably 0.1 to 3000 ppm, and most preferably 0.1 ppm to 1000
ppm, and from about 0.1 to about 1% of dod_ecylamme or its carboxylic acxd salt such as
" Idodegylamine propionate, dodecylamine benzoate or dodecylamine écetate preferably 0.1.to
5000. ppm, and most preferably 0.1 to 2060 ppm. | |
15



5 one of |ts carboxylic- acid’ saIt such as dodecyl-am ne prop| onat e,
dodecyl ani iwOb&Ma0@t e or - dodecyl am.ne acetate produced a synBﬁ'gnlEQS/@W-‘esult
indicated by a ratio value of Iess than one. There were a few sanples, such
as Table 1, 1.25 or <1.5, where synergistic results were inconcl usive B
because endpoi nts for propiconazol e used al one were not deterni ned. In
general, however, an effective fungi ci dal and bacteri cidal ?? response can
be obt ai ned when 10 . the synergi stipg-conbi-nation is eerI oyed in.
concentrations rangi ng from about 0.01 to 5000 ppm of propiconazole,: :
pr ef er abl OCHANMert A3 PrBf Cfpbne B DdAec) P pkspick@@0 ppm and
“from aboutE %npll to abou?ﬁ%% of %§%| amne or_its car bom c acid salt such
as dodecy Mestorganipm opi oﬁa@éﬂesd’mﬂé@%@ﬁipﬁ'étsm_)oate or dodecyl anine acetate

-
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2. ‘A nicrobicidal conposition according to claim1, wherein the
doedecyl ani YéO88/42188lecyl ani ne salt is at |east one sel ect ed f POTAISYB039TDUD ">
consi-sting of: dodecyl am ne acetate, dodecyl am ne nal eat e, dodecyl am ne
nmal onat e, dodecyl am ne propionate, dodecyl am ne butyré '

citrate, dodecylam ne |actate, dodecylam ne val erate,
~ phthal ate, .dodecyl am ne succi nate, dodecyl am ne hydroxgaﬂm mﬁm lli l“l
dodecyl am ne octanoate, dodecyl am ne nonzmat e,

dodecyl ami ne sorbate, dodecyl an ne oxal ate, dodecyl am ne | aurat e,

dodecyl am negRYg] TRAENTIONMESY | ami ne benzoat e, dodecyl am ne

2- hydr oxybenzoat e, dodecyl am ne 3- hydroxybenzoate and dodecyl ani ne
4- hydr oxybenzoatk. 3. A micrdbitidal otxnpositidn comgrisirigt i on according to claim1,

S G Ko et PR
E(r)(r)rgl)g???é(r)# accort}gﬁ)n ’%8‘%?‘?? éﬁpfa&conér}%ﬁg E%n opi cgﬁazg egg%ld (b)

dodeoy! am NRicfsctp@tism. 20 . A m cr obi ci dal .conposition _
according to claim1, corrprl sing (a) prop| conazol e .and b) .dodecyl am ne. 7.
A i crobi ci dal o%rrposAtﬂﬂéﬁ) E&?&F@PP@FI"!QSI aocardingto %@rle efein thefipedggylamige or

T o B R A A e
bacteria. Zfpdecylfin@HMAeild)dodecylamine malonate dodecylatﬁfﬁ'é/ﬂr&ﬂ&&@%ecﬁ

‘A -m crobicidal ‘conposition according to claiml1l, wherein t he conposi t I on S

an aqueous tutyrate, dodesylamine citrate, dadesydaming ac&aimdodpwlafgme ndemt@mde@flamme
trate 5 t.actl
S ae " R GreBIh R sSeshate AoaFSIRRERS bR EteRE RheS TS Lot

dodecylamine nonanate, dodecylamine formate, dodecylamine sorbate dodecylamme oxalate,

A~
)

O

dodecylamine laurate, dodecylamine cyclohexanoate, dodecylamine benzoate, dodecylamine

2-hydroxybenzoate, dodecylamine 3-hydroxybenzoate, and dodecylamine 4-hydroxybenzoate. -

3. A microbicidal composition according to claim 1, comprising (a) propiconazole
15 and (b) dodebjlamine propionate.
4, A microbicidal composxtxon according to clalm 1, comprising (a) propxconazole

and (b) dodecylamine benzoate.- | _
S A microbicidal composition according to claim 1, compﬁsing €:)) propiconazoie
and (b) dodecylamine acetate. |
20 6. A microbicidal composmon according to clalm 1, comprising (a) propiconazole
and (b) dodecylamine.

7. A microbicidal composition accordmg to claim 1, wherem (a) and (b) are
present m a combmed amount synerglstlcally effective to control the growth of at least one
mxcroorgamsm selected from algae fungi, and bactena '

25



(a). propl conazol e an(T(D) dodecyl am ne or a dodecyl am ne salt ‘wher ei n (a)

and (b) are ly effective anount tomwsmomse
growt h of at Ieast onﬂlmﬁmﬂﬁ“&mu n the substrate. 10. A nethod

~according to claim9, eonprisimg (sa) *propi conazol e and (b) 10 ,
dodecyl ami ne propionate, dodecyl am ne benzoate, dodecylam ne acetate, or
dodecyl am ne. 11. A met hod according to claim9, wherein (a). and (b) are
present in a conbined anobunt synergistizsally effective to control the
growth of at |east one m croorgani smselected fromal gae, fungi, and
bacteria. 12. g8 A mX hfictobieidaF&mpoRition8ciramgtb Qi 10ivheieis fe'd o%ﬁ'ﬁ)n%‘a@
“hide during a 15 | eat her tanning process conprising the ste
contactlngmmwesﬁuamhmommtkl(a) pr opi conazol e and (b) dodecylan1ne or a
‘dodecyl am ne salt, wherein (a) and.(h) are present in.a synergistically
effective amount to control the growth of at |east one m croorgani smon the.

 brogi conazol & Sna- o it LsRILEAS Bowa HughoB ARt GAIBIRAD ()

(a) 5and ( bpmprising tiesstey of contdeting aquhsuatmswcqmbwtglthé growith v efifrootgantsmerwitt
to control the growh of at |east one mcroorganlsm on the | eather. 14. A

i quor  ac &Drappigoragole aar () dodegriamise or ardodeeyiaine salt, yehesein €8 andd(h) are present
Post -t an i iereficall B8 Aol o cQb R ot R 13t bR idpqspit b ghre

fatliquor subsetdtererei n the mcroorgani smis. al gae, fungi, or bacteria.
PCT/ US98/ 03975 W8/ 42190 -26- 15. A method for cont roI ling the growh of
m cr oor gani sns 18n aAewthon@cmrﬂmgrtapblmﬁ aompmmg éa)rpmmﬂamzdman@ (py ocess

co%r sl ngo& he i atning’ proplo%gt% go&ecy e%zega e, d%decy a?r;[u;xg Elgetzwet or éoaecylazmne

,.1 1. A method according to claim 9, wherein (a) and (b) are present in a combined

amount synergistically effective to control the growth of at least one microorganism selected
from algae, fungi, and bactena _ ' -
| - 12, A method for controlling the growth of rmcroorgamsms on a hide dunng a
15 | leather tanning process comprising the step of contactmg the leather w1th (a) propiconazole
and (b) dodecylamine or a dodecylamine salt, wherein (a) and (b) are present in a :
synergistically effective amount to cbntrbl "che growth of at least one microorganism on the
hide. ' S - B
13.  Aliquor foruseina leather—tannmg process comprising (a) propiconazole and
20 ._ (b) dodecylamme or a dodecylamine salt, wherein (2) and (b) are present in the liquor in a
synergistically effective amount to control the growth of at least one microorganism on the
- leather. o _ _ | . _ ' |
4. A liquor according to claim 13, wherein the liquor is selected from é pickling
| liquor, a chrome-tanning liquor, a vegetable-tanmng liquor, a post—tan washing hquor a
25 retanning liquor, a dye liquor, and a fathquor and wherein the rmcroorgamsm is algae fungi,
or bacteria. ' '



of at. | east one mcr _ textile substrate. 16.

met hod for controlling the growth of microorganisnms on | unber conpri SI ng
the step of contacting the lunber with:(a) propiconazole and (b) - _
dodecyl am ne or a dodecylam ne salt, wherein (a) and (b) are present in a
synergistically effective am)unt to conz;gol the growth of at |east one

. m croorgani smon the |unber. A nmet hod according to

e ot ar neneld! S "R iR @Mﬁ%}%&@%ﬁ?ﬁ%&#ﬁ T R grbPeftpin
t he cont acd teflleThaRfRAITNE pY66esS Boratisiig th8 s O&gweuﬁtaémfgr;mé @é:dtmfstréﬁ)mﬁﬂa)

(b) onto the |unber. 19. A net hod for c rolling t row h of
mi cr oor garpropisongzole andeh) dndepylmmepsadodecylm:pe salt, mherdine (2) eng (oY are@msantmng

the -seed or pl an 0 ona and anLne or _a

odecy! am Shediticdly bt BhoR (R0RA ERHR e A1t tnd Pl Serdbafin tpe
ef fegti ve Rpmuhbst@tecontrol the growth of at | east one mcroorganism 20.
A net hod according to claim19, wherein the contacting step conprises
drenchi ng the shi.l sAnmethmdjfomgontrdmjttmgrmwﬁmf mictdorganisaguedumbencomprEsing n
of (a) and

tge cont adf %Pé’% QW'%GT?&q‘%E@%W (Qd’rgh‘féggﬁfgfﬁ?fg’df%?gﬂi%ﬁﬁegfla? a) V\Qﬁéel n
(5,001 ekl 0 o O FELRB S04 SRR ME AN O

m cr oor gammtml:thmgm\slhmfat laastsdnemuafootgm&tn ogthelhemberieous system with (a)

pr op| conazol e and (b) dodecyl e or :a dodecyl am ne salt, wherein (a) and
2510 - () arelfpresdmethod %969{3% i claimcl g, Ppeiefy g copiactingsten C@@P’éiﬂﬁ RAING

8 Pt et i Rl iy V0 1 1

18. A method according to claim 16; wherem the contactmg step compnses

propi conazol e and (b) a dodecyl ami ne salt, wherein (a) and
" (b) are pre¥mes/i2moe B i‘%mﬂm g ffective anount to. contlfcqlmgggm,%omh- -

spraymg an aqueous formulation of (a) and (b) onto the lumber.
- 19. A method for controllmg the growth of microorganisms on a seed or plant
15 compnsmg the step of contacting the’ seed or plant with (a) propiconazole and b)
~ dodecylamine or a dodecylamine salt, wherein (a) and (b) are present in a synerglstlcally
_ eﬂ'ectxve amount to control the growth of at least one microorganism.
'20. A method according to claxm 19, wherein the contactmg step compnses -
drenchmg the soil surroundmg a seed or plant with an aqueous formulation of (a) and (b).
20 21. A method according to claim 19, wherein the contactmg step compnses
spraying an aqueous formulation of (a) and (b) onto the seed or plant.
22. A method for controlling the growth of microorganisms in an aqueous system
~ capable of supporting growth of a microorganism comprising the step of treating the aqueous
- system with (2) propiconazole and (b) dodecylamine' ora dodecylamihe salt, whereiﬁ (aj and -
25 - (b) are present in a synergistically effective amount to control the growth of at least one .

: mlcr oorgamsm



23. A, et had accor di n erein said aqueous syst emis
sel ect ed fr‘%ﬂf’?’ﬁé%ro u Irﬂﬂ‘ !ﬁ!@“ﬁgﬂlyl atex, a netal worki RETUSIBEII75N
'aqueous enul si on, a cooI i ng water, a papernmaking
recircul ating water system a textile nanufacturl ng reci rcul ating water
system white water systems and an aqueous resin. formulation. 5 _
24. A nethod for controlling the growth of nicroorganisns on pulp or
paper in a paperneking process, conpri<&7mg the step of contacting the pul p
or paper with (a) propiconazole and (b) dodecyl amine or a: dodecyl am ne

salt, wherein 63) angmethodaktSoring36 tlaih22awhial Aicidueshd yysfefni E'.Csklek‘,ﬁ-:dﬁﬁ"mﬂ nt
to control the growth of at |east one mcroorganlsm 25. A met hod -

accor di ngthegrobp comsisting wf 8 laséx; aumetal wprking @ndsamuem embilsion,saw agieays 10

Spegguie(r)]u for Iat| g%glf{?r) and . opéc%cﬁge %aﬁ%’ﬁ&%pul l‘Hlt[‘z}eaves a-
wher ei n V"?écujcﬁ‘lauﬂ%%vﬁtér%&%tﬁtéaam%éﬁ%d(@aqﬁ%s(ﬁgm t&hmt%dw' p/white

“water mixture prior to reaching a formation wre in a papernaki ng process.
15 5 . 24, A\methioddor controllthgrthe gmw:tha:f méhéorgahmnman pdp onpabeflip aar e

. Cer PRPeCBAKAS PRORGS U B SHR LSeBtioHE ORI oL PR RN [ nto 3 |
cOa 0, Okl 1 o Ky B0RLY i B G0 iAORE SRS Bnd B o bt

paper.
a synerglstxcally eﬁ'ectxve amount to control the growth of at least one microorganism.

L 25 A m_ethod accordmg to claim 24, wherein wet-lap pulp is contacted by spraying
10 _- an aqueous formulation of _(5) and (b) onto the pulp after thé pulp léav_és a press in the
. papermakmg process. o » | ,
26. A method accordxng to claun 24, wherein wet-lap pulp is contacted by mlxmg
-(2) and (b) into a pulp/white water mlxture prior to reachmg a formation wue ina papermakmg

process. _
' 15 i 27. A method according to claxm 24, wherein (a) and (b) are mcorporated into the
body of the paper. ' '

28. A method accordlng to claim 24, Wherem contactmg step is accomphshed by
mlxmg (a) and (b) into a coatmg composmon and applymg the coatmg composition to the
finished paper. ' '

20



