WD 97/ 28687

PCT/ US97/ 01967 SYNERG STI C ANTI M CROBI AL COVPCSI TI ONS
CONTAI NI NG AN | ONENE POLYMER AND A SALT OF DODECYLAM NE AND
METHODS OF USI NG THE SAME The present invention relates to certain

conpositions and processes wuseful for controlling the growh of one or
mor e ni croor geoiowpsss7 The novel processes and mixtures of t h@CHESIUPST

i nvention show unexpected synergistic activity against m croorganisns,

i ncl udi ng bacteria, fungi and al gae. The present invention particul arI y
relates to the use of conpositions/m xtures conprising an ionene polyner
and a salt of dodecyl am ne. A | ar ge nunber of COhTTEI’CI al industri al
and agri cul tural produc2deis aj ICRE HCOMPOSEIION

subj ect to such bi ol (MDDE A AND METHS £ , ifE SA
agricultural seed, aninmal hides, textlles plastlcs adheS|ves

phar maceutical s, cThegresent inveintiohafes tatertain compositions ahd mxméses

petrechem cal s ints [ ot ei naceo materials, and the, lik The .st or age
Pemmer atur o otsehL SHBIRGNS Srowhalong ol A PRIVIGASISMS. 1The ASYe!

characteristi ‘f:?odéﬁ&és bR Mikiurésof the ﬂe&@ntt |H€erﬁfth§H@mPuné5&febt§d§synergustnc

m cr oor ganl sns. These m croor ganli.sns can be i ntroduced duri ng

manuf act uri ng astrlvmaanmnstgnmwgm% including baetsrirsfung ga@alsmuu'lihﬂe nt,
humans, or any ol n\%&‘ﬁﬂﬁ pan Sysqmmeﬁogﬁé ﬁa/érm SoSHbrmBAGrRS

cont am nant s. suc Si'ons, suspensions, or
sol utions cocomprising an ipmene polymer and a saltof dodecylaminiey subj ect to

e nts. Csurt act ant & e puneer SEeHBrdng bl o liitel prfaifBre

Star ches.  vexaatient o AkaCoRRNS wincReat R Oltuoévvesn i °°“'“”"°'e“f”"m° 1
Ioi quors, t annl%mﬂ %B#WHH@%@W@X%P&J %&QqJﬁ L‘}%"A qu%'g paeol s,
spas, etc. , Anbalifigsvdcd arld (58a BYEARIS, ddrRaHAR kasee%manmdeslﬁkméel y

| ar ge am)unts of water, causing themto be well-suited environnments  for
bi ol ogi cal gr Flpsticsnadnesives, phagnacsiticals; casmetics toilataes; hilyicsitsal foul i ng

and degradat | Qfy-RindfidaRY peffdcHerEalsOPhts) protefiatatus niﬁér?élé,%ﬂ_iﬁ%ﬂik&?“ S

The storage température of these and other products and the products'
intrinsic characteristics make them susceptible to the growth of various
microorganisms. These mlcroorgamsms can be introduced during
manufacturing or handling by exposure to air, tanks, pipes, equipment,
humans, or any other agent or environment carrying microbiologi;:al
contaminants. o

Aqueous systems, such as emuisions, suspensions, or solutions
containing organic materials, are also highly subject to microbiological attack.
Such aqueous systems iricluds dyes, latexes, paints, surfactants, dispersants,
stabilizers, thickeners, adhesives, starches, waxes, proteins, emulsifying
agents, detergents, cellulose products, resins, metaiworking fluids, cooling
tower fluids, paper mill liquors, tanning liquors, and recreational aqueous
systems, i.e., pools, spés, etc., and the like. These systems f(equeMIy contain
relatively large amounts of watef, causing them to be well-suited environments
for biological growth and thus attack and degradation. Microbiological fouling
and degradation of aqueous systems containing org_anic materials manifests
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PCT/ US97/ 01967 -2- itself by
probl enms such as | oss of viscosity, gas formation, objectionable odors,
decreased pH, emulsion breaking, color change, and gelling. Anot her

obj ecti onabl e phenomenon occurring in aqueous industrial, comrercial, or
recreati onalweysisess is sline formation. Sline can reduce yPEL/XISI 701 %M

i ndustrial processes using aqueous systens and render recreational aqueous
systens unsuitable for use. Slime consists of matted deposits of

m croorgani sns, fibers, and debris. It may be stringy, pasty, rubbery,

tapi oca-like, or hard, and may have a characteristic undesirabl e odor that
is different fron1that of the aqueous I|€Uid systemin which it is forned.

The m crobiolo cal nt am nants i nyolved in sline for Ii D ghe rimarily
i1 er ent s LGS probLhS SUdH R iy S ischaihe a8 LomtaioR, SBiscibnatie otors
particul arl Ydétﬁéésé@fvﬁdeﬁgfsiﬁh reakitg! 66l chdride, SPd giilithglel at i nous
substances that envel op or encase the cells. Slime m croorgani sns. al so

i ncl ude fil ament ofyRothacekippticnable H‘H@?ﬂ"ﬁ%@ﬁ URRITIRG In AQueRNsdnEyREal. yeast s,
and yeast -| '@n@%ﬂ?&némcreaﬂonal sy<siemB i€ SMRb Fordtion! S?{n%‘&éﬁ?@ddc%spons' bl e

for biol ogi ca vari ous aqueous systens 1 nclude vari ous
bacteri a, fuyigldsfram mtﬂailmses uaingtaquepys Systemscantt redidedet er i or at i on

e used.  verRurRiGRY edieodd SJaBRhE TR ARRYS R, Sribiehi<ss or feteR. T ee”
that have !ouwusmecmmebaﬁmsdmlmmdewllbmm anngmlpasged bi oci dal
ef fect agai ns WI de. va_%?'r roor ani s at, nor mal

| ncreasi ngly @ﬁ!h eaAracigIptR P'&?&s"é?‘%ﬂ?' as

escal ating dwispmrant ol thah af/mec‘éqiﬁbaé ligOR syaeesd il whucthsrfbﬁﬁe@I ci dal
agents selected fromknown safe and econom cal . materials. Primry

al kyl car boxyhe gigeabiplegicalcontammaptiinvelved in siime formation arp Pty es
o 173, ST SRk spoaheing s RS ST R G |
conpounds as capsulaﬁeddonms otbatteria that seeretengelatinous substameasthat envglpp eci at ed
'PET} [‘Egg; I02r9 gBbhcase the cells.V\gli%yraﬁ:?c?ozganisms also include filamgnitous bacteria,
filamentous fungi of the mold type, yeasts, and yeast-like organisms..
The microbiclogical organisms responsible for biclogical fouling of
various aqueous systems include various bacteria, fungi; ﬁlildews, aigaes,
and the like. To control deterioration or degradation caused by
_microorganisms, various industrial microbicides are used. Workers in the
trade have continued to seek improved biocides that have low toxicity and are
capable of exhibiting a prolonged biocidal effect against a wide variety of '
microorganisms at normal use. Increasingly stringent environmental and
safety regulations as well as escalating development costs have created the
need for new microbicidal agents selected from known safe and economical
materials.
Primary alkyl carboxylic acid salts are known to have surfactant
properties arising from the hydrophobic apolar hydrocarbon chain and the
hydrophilic polar amine acid group; however, the utility and effectiveness of
these compcounds as microbicides and herbicides has not been known or

appreciated in the prior art.



| onene polynmers, i.e., cationic polynmers containing quaternary nitrogens in
t he pol yner backbone, is one group of biocides used in controlling bacteria
and al gae in various agueous systens. See, e.g., A Renbaum "Biological
Activity of lonene Polyners,” Applied Polymer Synmposium No. 22, 299-317
(1973) and O My, Polyneric Antimcrobial Agents" in D si nfection
Sterilizati onwomds®reservation, S. Block, ed., 322-333 (LeaP§F¢§SM§&P

Phi | adel phia, 1991). |onene polyners have a variety of uses in aqueous
'systenms such as m crobicides, bactericides, and algicides as well as
controlling, even preventing, biofilmand slinme formation. U S. Patents
Nos. 3, 874,870; 3,931, 319; 4,027,020; 4,0 9,977; 4,111, 679; 4,506, 081;
4,581, 058; 4,778,813; 4,970,211; 5,051, 12 5, 093,078 5 142, 002; and

5,128,100, the dis r ac

ref erence, give vaﬁn%ag ”%@%'s é] é& yrrers e| r p ar at | on and -
t heir uses. Wﬁﬁnmntmeabéqkbehégstaneegranpafgncldﬂssxsadm bantmihmgbaeisnarmst

i onene polynmers are | ess effective i nst'Jman U

Accordi ngly, 2RdAlggeinyarouy aﬂHe?‘I'r%s 9mp-, Peg: %gg/gﬂ?%?%‘f';‘ %8@5‘?‘ on that
over cones theﬁ%tlﬁﬂﬂoﬂbhéﬁe Pb%é?g" Applied Polymer Symposlum No. 22, 2S0I8WRRY OF
THE | NVENTI ON herefore an obj ect of this, i nvention to

provi de a ni cktHDiand °~ Manplaelmaﬁwwp@abﬁseaﬁ? FbPisffﬁgc't% growt h of at
| east one mc s%?lbﬁﬁ d PfB’stehfdﬁbﬁr gygw%d 83i(Ee 8 Febighte over

prol onged perio IS an t'i onal obj ect to prOV|de such
conposi ti ons \Rhiladelphia, éBShbniMnetpplymvs havgtawwssmpf useR INAQqUeAYSt he

Accor ding to CROSTFCEHETHRRRERS Raiider spBHGEiBs B wiean "0 °C.
Imt cir 20{ gagla S ][mfnfrbmdgse\km ixevgntiﬂmmm?mdasidi;ﬁiormaMnUI&rPaténtStNﬂs ar Iméwagt
one nicroor ggﬂ#.}s]‘ﬁé7¢%gséf§a§h4 bﬁb?&%&é%ﬁe‘*m?@& g%‘?%sqﬁ% g’ﬁ%ﬁq't ed.
I'n other wordsz78 8mg4lwom1grscus1h12x. 5093;078)!5, P42,902 cargl 5,126,100, tie | east

one WD 97/ 28
PCT/ US97/ 0 1967d|sclosure of each of which is incorporated here by reference, give various

i croor gani Smeyo @rﬂi’e I RtheiP Bsés. cmgggyﬁes
i ncl udes nai nt al n| ng a m crgo aﬁ?stﬁn&%grétﬁ aﬁ%dn at tla.{&dey red | evel ﬂ]y
(i ncl udi ng uncfiectiveas algicides and babtesicides, mopblpuea@ polymers st lesa gffective
m croor gani Smagalnst many groups of fungi.

Accordmgiy. there is a need in the art for a microbicidal composition that

overcomes these and other problems.

. SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a microbicidal
composition capable of controlling the growth of at least one microorgahism,
particularly fungi, bacteria and algae over prolonged periods of time. It is an
additional object to provide such compositions which are economical to use.
Methods of controlling the growth of at least one microorganism are also
objects of this invention.

According to the present invention, controlling the growth of at least one
microorganism includes both the reduction and/or prevention of such growth.
It is to be further understood that by "controlling” the growth of at least one
microorganism, the growth of at least one microorganism is inhibited. In other
words, there is no growth or substantially no growth of at least one



popul ation to a desired | evel and/or inhibiting or slowng the growh of at
| east one m croorganism Thus, materials and nedia susceptible to attack by
at | east one mcroorgani smare preserved and/or protected fromthis attack
and the resultant deleterious effects. I n accordance with these and
ot her objects, the present invention provides a conposition conprising an
I onene pol yoaygrnpesra salt of dodecyl am ne where the conporRGWESIIWSPHr esent
in a conbi ned anount synergistically effective to control the growh of at
| east one m croorgani sm The present invention also provides a

met hod for controlling the growth of at |east one mcroorganismin or on a
mat eri al or nmedi um susceptible to attack by the m croorgani sm which
conprises the step of adding to the matefi al or nedium a conposition of
the present invention in an anpunt synergistically ‘effective to control

t he growt h &hicraasgaRisme o Ceatroling” theammyil of at laashpne mierperganism ve  ampunt

varies in ag Y| : | lﬁ‘? t cﬂﬁiln can,
for a parti gﬁ gg@ﬁ;gﬁ%ﬁhdoﬁﬁwl@u?%%@%ﬂgoy e{dg{rgr%iérz‘é%&@éflggéeﬁgkl e% in the
art Undetentable leveisisuch aszeed popidation), saduding a eyicmoargandsiai ti on of an
I onene pol r sal t. of ) . [ ilals or
nmedia des c%@&ﬁ%ﬁ & é%?!‘@%r !ﬁq’%g gﬁé)o? Fﬁrﬁ&ghg 5’& ?ﬁéﬁ{‘e gf%é%tﬁtﬁg are

i ndi vi dual | yonedwiittodrgahism. STiss; materiaisaind media susiceptiblend aftacicbytt at t he
time of use is that, anount_ synerqgisticall effecti%(cs: to control the growh
of at | east 1BRR O TBIcERRTGANISE}Are Pressrved-ariciarprotacted fAm s atiRck ek ot

i nventi on ange pb&itant GbldteridusBsc®s Vi ng or controlling the growh of

m croorgani sns in various types of industrial nedia or materials

suscepti bl e to atihg@srondanae Withdhgse apehothes ehiesta.dhe presentdnventians i ncl ude,
but t Al : | , | p,
b7 o MO oA aiGte A S B o o5, 71

wood chi ps, 'tanning enmul sion, a
WD 97/ 28687 dodecylamine where the components are present in a combined amount

bd ot hor ccYeristialy sftschye to.capteo! the gurwin gk Jesst pre micogrditifhy Dar ™"
drilling | ubricarfhe préssatineshiion alsoprovides agnethbd fossaritailing thergrewtronal

wat er, influent plant water, waste water steurizers, retort  cookers, a
ohar maceut i CHiatieastone MIGFPoraRSHYE AN alaieral or siediurn suseeRtile iR

The conposi tat@iek®i thantierditgarsismvhich cORpPisls the slep’dt'addirf tothé mdterialne
pur pose of protecti.ng seeds or crops agai nst m crobial spoilage.
Addi ti onal o¥jmeediym:agompesiion s she prasest inveatien imanamouptsyergistically i n
fﬁ;t N the Gfeive b cBRrdfthé grir 6_’f"iﬁe miEfodrdamah! e dyridfoisfiy eect " OM
tive amount varies in accordance with the material or medium to be treated and
can, for a particular application, be routinely determined by one skilled in the
art. _
The present invention also embodies the separate addition of an ionene
polymer and a sait of dodecylamine to the products, materials or media
described above. According to this embodiment, the components are
individually added to the system so that the final amount present at the time of
use is that amount synergistically effective to control the growth of at least one
microorganism.
The compositions of the present invention are also useful in preserving
or controlling the growth of microorganisms in various types of industrial
media or materials susceptible to attack by microorganisms. Such media or
materiais include, but are not limited to, dyes, pastes, lumber, leather, textiles,

pulp, wood chips, tanning liquor, a paper mill liquor, a polymer emulsion, a



description, or may be | earned by the practice of the invention. The
obj ects and advantages of the invention nmay be realized and obtai ned by
means of the elenments and conbi nations particularly pointed out in the
cl ai nms. It is to be understood that both the foregoing general
description and the follow ng general description are exenpl are/ and

expl anatory omos72R@7are not restrictive of the present invetfti/Bf74167

cl ai ned. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS
When:two chem cal microbicides are conbined into one product or added
separately three results are possible: 1) The resul ting product
woul d produce an additive (neutral) effect. 2) The
products in the product woul d produce an antagonistic ef fect,

or 3 h ?Qﬁg esQi stic.
ef fect. ) pai hsﬁ&%hér@t%s no gta nom c agvanta %‘\Y/‘gré?he

i ndi vi dual ccgmwmmrmmeummg.opatmmmalga wnhﬂg:iﬂmeowstem negat ive

i mpact. Onl ct ich.is |

addi t-i ve or yar\'?é' Fi8§? (ie"ei"ffgﬁnt PV{S\SI“'&‘%? 8’8%'5%‘"%' E’oé#/sﬁ'\t}?gﬁ'f %&q{ and
therefore poss@oremS arprﬁhﬁacaﬂtcanfomﬂratmn and cosm¥fit 8rd ?&Félﬁf formulations.

PCT/ US97/ 01967 is known in m cr Qbi Ccéﬁ ﬁYgrat E)rg th_at
there is no theoret .f‘@esomimiwwahpm "aaar‘?q?\?@ prgyatiaps tor the
Srergi st ¢  Tpuibise dfiibtdciing e8as 8F rcpisagingr thitfooid spdiiggey f or mul at | on.

Nor is there |ct t he atlve proportions of the different
bi oci des required tmqmmmhobjectseand advantages-of eﬂmféwﬂwﬂhelﬁﬁ!fm

The inventive %ﬁa&w and a
salt of dodecﬁ%ﬁﬁgbge%gﬁ%t@mk&%%ggﬁg Qfmgg’& Ic e eﬁc‘?ﬁé conpar ed
to the res pectdesenptiumcommebaleamed by tise practice of thepioyentiomsTheobjests:
superi or, ter tha ddi ti m CI’ObI
concent r at | ons f?‘%a‘i‘rmg%? %‘ﬁ% "\‘)’ﬁr’i\{'gf' '5%8&5‘% @%’"géfgﬁﬁgggsaé?&?hese
i croor gani sneglefentsidnd cortibinations ﬁam%uw poirged owmm:?ims;hoder e -
har zi anun, Pseudononas aerugi nosa and Chlorell a g}_llrenm d Pr ef era(?l Y,

It is to be understood that both the foregoing general descnphon an

the following general description are exemplary and explanatory only and are

not restrictive of the present invention as claimed. :

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

When two chemical microbicides are combined into one product or
added separately three resuilts are possible: _

1) The resuilting product would produce an additive

(neutral) effect. ' '

2) The products in the product would produce an

antagonistic effect, or

3) The chemicals in the product would produce a synergistic

sffect.

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



t he conpositions of the present invention have a |low toxicity. Any
I onene pol ynmer or m xture of ionene polyners nay be used to practice this
i nvention. lonene polyners may be classified according to the repeating
unit found in the polynmer. The repeating unit results fromthe  reactants
used to nmake the ionene pol yner. A first preferred type of ionene
pol ymer conwwao srmesthe repeating unit of fornmula |: [err] PCT/USI0I967 t hi s -
formula, Rerr], Rerr], Rerr], and R err] can be identical or different,
and.are selected fromH Cerr]-Cerr] alkyl optionally substituted with
at | east one hydroxyl group, and benzyl optionally substituted on the
benzene noiety with at |east one Cl- C[4$. al kyl group. Preferably,
' me

Rlerr], Rerr], Rerr] and R err] are al thyl or ethyl. WO

97/ 28687 PCT/ US97/ 967

i The isPwyin the micrpbicidel fterpyfe gt toerel PodheeTs

Cerr]-Cer rdne&idwﬂoeémnp@@aﬁam% eémé?omstbmwnergisu&wéa& whbf twb

al kynyl ene, Qerr -Cerr] . hydroxyal kyl ene mretric or mretric

di -  er r] - [ Blocides|aee mixed fooyield s M?‘w%nﬂomséh?']e famﬁf’%e or

i val ent O " gg?ﬁfsﬂ?ﬂ"?‘* of e diKiefen€biokiges QAR o BrPuBes S of 1 1 5 1)
hydr oxyal ky| tree Nd:auwa:[ err]-Clerr]-al kyl enether, and nost

preferabl y " A" | ornetBRiteHySobiidd BbmbositoRt bhbhih S \drdrs dolyméF
and a salt of dodecylamine demonstrate an unexpected synergistic effect
compared to the respective components alone. Thus, these compositions
achieve superior, i.e. greater than additive, microbicidal activity, even at low
concentrations, against a wide variety of microorganisms. Examples of these
microorganisms inciude fungi, bacteria and aigae such as Trichoderma
harzianun, Pseudomonas aeruginosa and Chlorella pyrenoidosa. Preferably,
the compositions of the present invention have a low toxicity.

Any ionene polymer or mixture of ionene polymers may be used to |
practice this invention. lonene polymers may be classified according to the
repeating unit found in the polymer. The repeating unit results from the
reactants used to make the ionene polymer.

A first preferred type of ionene polymer comprises the repeating unit of

formula I:
prem—— _ x2 —_—
Ri Ra
I ]
A—-—IT’ B .'el." )
. R2 R4

In this formula, R', R?, R®, and R* can be identicai or different, and are
selected from H, C;-Cy, alkyl optionally substituted with at least one hydroxyl
group, and benzyl optionally substituted on the benzene moiety with at least

one C,-C,, atkyl group. Preferably, R, R?, R® and R* are all methyl or ethyl.



The group "B" is a divalent radical selected fromCl-CJerr] alkyl ene,
Cerr]-Cerr] al kenyl ene, Cerr]-Cerr] alkynylene, (Jerr]-(err]

hydr oxyal kyl ene, aryl ene, arylene-Clerr]- C err]-al kyl ene, or
Cerr]-Cerr]-al kylenearyl-Clerr]-Cferr]-al kyene. Preferably, "B" is
Jerr]-Cerr]; al kylene, CJerr]-Clerr] al kenylene, Cerr]-

hydr oxyal kyl e‘N@”’&?‘} ene, arylene-Cerr]-Cerr]- al kyl ene, %fkg;mlm
Cerr]-Cerr]-al kylenearyl-Clerr]-C[err]-al kyl ene. Mst preferably "B" is

-CHerr]CHerr]-, -CHerr]CHerr]CHerr]-, -CHerr]CHerr]CH err]CH err] -
or -CHerr](CHerr])[err]CH err]-. The counter ion, Xerr], is a
di val ent counter ion, two nonoval ent counizr ions, or a fraction of a

pol yval ent counter ion sufficient to balance the cationic charge in the

repeating unit whi qheflgRban "ANS d Givalent RitlicdIseldtsd#OMC,-C, '%ll@iéh’ea@,mm

X[err] is two nonoval ent anions selected froma halide ‘ani’on "and

L e 0 S 0L Ghln o5 YA ey Ly
e ooy R S BN MR P 8500 G, ]
o ATt AR PR, oo S ARAGR .
A Y e
described, f Ormgsﬁ%rlrepflerably WA s 2CH,GH. GH.r, “RLCRIOHICH,- oF -CH,CH,0CH,CH~
The group "B" is a divalent radical selected from C,-C,, alkylene, C,-Cy,
alkenylene, C,-C,, alkynylene, C;-C,, hydroxyélkylene, arylene, arylene-C,-
C,c-alkylene, or C,-C,o-alky!enearykci-c,o-alkylene. Preferably, "B" is C,-Cs;
alkylene, C.-C, alkenylene, C,-cs hydfokyalkylene, arylene, arylene-C,-C,-
alkylene, or C,-Cs-alkylene_aryl-c,-cs-alkyiahe. Most preferably "B" is
-CH,CH,~, -CH,CH,CH;-, -CH,CH,CH,CH,-, or -CH,(CH,),CH,-.
The counter ion, X*, is a divalent counter ion, two monovalent counter
ions, or a fraction of a polyvalent counter ion sufficient to balance the cationic
charge in the repeating unit which forms the .ionene polymer backbone.
Preferably, X* is two monovalent anions selected from a halide anion and a
trihalide anion and more preferably, chloride or bromide. lonene polymers
having trihalide counter ions are described in U.S. Patent No. 3,778,476, the
disclosure of which is incorporated here by reference.

The ionene polymers having the repeating unit of formula |

may be prepared by a number of known methods. One methed is to



3,931, 319; 4,025,627; 4,027,020; 4,506,081; and 5,093,078, the disclosure
of each of which is incorporated here by reference. The bi ol ogi cal
activity of ionene polyners having the repeating unit of formula | is also
described in these patents. Anong the ionene polynmers with a
repeating unit of formula 1, a particularly preferred ionene polyner is
pol y[ oxyet hyt@nn2ssg7 (di met hyl i m ni o) et hyl ene(di net hyl i m ni orerghz01047
~dichloride. In this ionene polymer of formula 1, R err], Rerr], Rerr]
and R[err] are each nmethyl, Ais -CHerr]CHerr]OCH err]CH err]-, Bis
-CH err]CHerr]- and X[err] is 2 d, and the average nol ecul ar weight is
1, 000-5,000. This ionene polyner is avai I abl e from Buckman | aboratori es,
Inc, of Menphis, Tennessee as BUSAN err] product or WBCP[ err] pr oduct,
whi ch are each 60%a ueo d|s er si USAN et r 77 and
WSCP[ err] ar éee%ﬁ"ag! F?‘@ Nﬁé‘ﬂgﬁf 'E“E,e q%%?fmlwsa

met al wor ki ng fluids, for tn| croorganl sm control . Anot her

‘particul ar | y XsPeXelonane poiymersiaving this,capaating wmmﬁ@qﬂsufprt;\ew fornul a
1 is the ionene polyner where R err], Rerr], Rerr] and R err] are each '

met hyl , A i s prepargtibnarg mmmrqrrmqampls indJ. SCHptent$ NeBe3.87487@; X[ err] is

2 d-. This ionene polyner is a reaction product of
N, N, N, N -t et3,93t849] 4,023,627 h4,027|020; 4508,081; and(5,008,078thediscasuraaf, and
has an average nol ecul ar wei ght of 1, 000-5, 000. WD 97/ 28687

PCT/ US97/ 019teach of which is incorporated here by reference. The biological activity of
ionene polymers having the repeating unit of formula { is glso described in
these patents.

Among the ionene polymer_s_with a rebeating unit of formula 1, a
particularly preferred ionene polymer is poly[oxyethylene-
(dimethyliminio)ethylene(dimethyliminio)ethylene] dichloride. In this ionene
polymer of formula |, R', R?, R? and R* are each methyl, A is
~CH,CH,OCH,CH,-, B is -CH,CH,- and X* is 2 C, and the average molecutar
weight is 1,000-5,000. This ionene polymer is available from Buckman -
laboratories, Inc. of Memphis, Tennessee as BUSAN® 77 product or WSCP®
product, which. are each 60% équaous dispersions of the polymer. BUSAN®
77 and WSCP® are biocides used primarily in agueous systems, including
metalworking fluids, for tn_i_croorganism control.

Anoiher particularly prefe_rred ionene polymer having a repeating unit of
formula 1 is the ionene polymer where R?, R?, R® and R* are each methy!, A is
-CH,CH(OH)CH,-, B is -CH,CH,-and X* is 2 CI". This ionene polymer is a
reaction product of N,N,N',N'-tetramethyi-1 ,2-etha.nedia.mine with

(chioromethyl)oxirane, and has an average molecular weight of 1,000-5,000.



-9- The polyner is available from Buckman Laboratories, Inc. as

BUSAN[ err] 79 product and WSCP |l product, which are each 60% aqueous
sol utions of the pol ymer. A second type of ionene pol yner
conprises the repeating unit of formula 11: [err] In fornmula 11,

the definitions of Rerr], Rerr], and A are the sane as tho |

above for form’ani‘gx I s a nonoval ent counter ion, one hal fig?ﬂ’gyﬁgll ent
counter ion, or a fraction of a polyvalent counter ion sufficient to

bal ance the cationic charge of the repeating unit which forns the ionene
polymer. X may be, for exanple, a halide or trihalide anion, and X is
preferably chloride or brom de. he ionene polyners having the
repeating unit of formula 11 may be prepared by known net hods. One net hod

s to react ang@ghgm_ig ailaBleTbeh BudRirzi IdBFaiohBb! 1M 4 BUBANGS PEXI de

such as epi chl onene polyne aving the repeating unit of

5,051, 124, 1 noPBouE] AR SCROICHRAREL wrich oo bach BE huolle solpforis drjé” o1

ref erence. The_hiol ogical activity of ionene polyners having the repeating
unit of formul BO¥M®s al so described in these pat ents. '

o5

A second type of ionene polymer comprises the repeating unit of

-
| i

X

formula ii:

-

)

>
—2
3

R

In formula I!, the definitions of R', R?, and A are the same as those defined
above for formula |. X is a monovalent counter ion, one half of a divalent
counter ion, or a fraction of a polyvalent counter ion sufficient to balance the
cationic charge of the repeating unit which forms the ionene polyfner. X" may
be, for example, a halide or trihalide anion, and X" is preferably chioride or
bromide.

The ioﬁene polymers having the repeating unit of formula |l may be
prepared by known methods. One method is to react an amine of the formula
R'R2NH with a haloepoxide such as epichlorohydrin. lonene polymers having
the repeating unit of formula |l are described, for example, in U.S. Pa_tents Nos.
4,111,679 and 5,051,124, the disdosure of each of which is incorporéted here
by reference. The biological activity of ionene polymers having the repeating

unit of formula Il is also described in these patents.
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- 10- Preferred ionene polyners having the repeating unit of formula
11 are those where Rlerr] and Rlerr] are each nethyl, Ais
-CHerr]CHOHd)CH err]-, and Xis O. - This polyner is obtained as a
reaction product of N-dinethylamne with (chloronethyl)oxirane, and has an
aver age nol ewsmasssaei ght of 2, 000-10,000. The polyner is aRCIUSHDI6T r om
Buckman Laboratories, Inc. as the BUSAN[err] 1055 product, a 50% aqueous
di spersion of the pol yner. : Anot her preferred i onene pol yner having
the repeating unit of formula 11 I S obtained as a reaction product of

di mret hyl am ne with ei chl orohydrin, where Rlerr] and R err] are each
methyl, Ais and -CI—I[err]CI—I(C]—I)CI—I[err]-'1z9ﬁd Xis . This i onene pol yner

120 e 000 10, O e s o 8PS CHEM Al S

uni ¢ of 1 or rioge where Ry apd: ark’sach iyl A B H.CRKORSER;. and xFis' G711 19

PCTIUSITI0 191%5 polymer is obtained as a reaction product of N-dimethylamine with
(chioromethyi)oxirane, and has an average molecular weight of 2,000-10,000.
The polymer is available from Buckman Laboratories, Inc. as the BUSAN®
1055 product, a 50% aqueous dispersion of the polymer.

Another preferred ionene polymer having the repeating unit of formula Il

is obtained as a reaction product of dimethyiémina with eichlorohydrin, where
R! and R? are each methyl, A is and -CH,CH(OH)CH,- and X' is CI. This
ionene polymer has a 5,000-10,000 average molécular weight, and is available
from Bucl_<man Laboratories, Inc. in a 50% aqueous solution as the BUSAN®
1055 product.

A third type of ionene polymer comprises a repeating unit of formuia 1li:

-

—-—R~—B ()]
_

CH, X* GCH,
| |

wherein R is —=N* ——Q —N'-— or
| |
CH, CH,
CH, CH,——CH, CH;
\/ \/
. N* N*
1\ I\

CHz‘—CHz Xz" .



-11- The group Qis -(CHRerr])p-, -CHerr]-CH=CHCH err] -,
-CHerr]-CHerr]-OCHerr]-CHerr]-, -CHerr]-CHOH)-CHerr], or
-(CHR) N-NH-C(O) -NH(CHR)n-. The group B is {- '

[CH err]-CHOH)-CH err]-N+R [err]-(CHR )n-NH-C(O -NH -, X} or
{-T(CHR )n,-N+R[err]- CHerr]-CHOH)-CH err]]-, X}. The variables n and p

| ndependent | yWwQ&73868%T om 2 to 12. Each R is independently hf&?ﬁ@%"%ﬂa ’
| ower al kyl group. X err] is a divalent counter ion, tw nonoval ent
counter ions, or a fraction of a polyvalent counter 1lon sufficient to

bal ance the cationic charge in the group R X is a nonoval ent counter ion,
one half of a divalent counter ion or a fjfction of a polyvalent counter
ion sufficient to balance the cationic charge in the group B.

6. Mot pr o PP ST CBS{GHR) G Sl CHCH O O QLD Cr o, P 1<
PLEer o0 SOl ool o NRRY, RMCIDENRLIR R e ot l scussed
derved bY. KNt BRUBRASCAL R (B SR NIEOR) B Ll cHRRINAE Ch, e
of e Do Aot 5 TReeiBbf nend bbb A ASAR
of formila. I 12a/f8ch RyiAdBeRnepay fYQogeb ar & e S @ouP. G BIaMpRtY or,
and X is C. Avai |l abl e from Buckman Laboratories, Inc., ASTAT product
and BL[err] 1@9gnter.ign,dwadmongvalendcountes ians. ar g feactionof aRolyvalenticonpiar
pol ymer. The ionene - '

lon sufficient to balance the cationic charge in the group R. X is a monovalent

counter ion, one half of a divalent counter ion or a fraqtion of a polyvalent

counter ion sufficient to balance the cétionic chargé in the group B'.

Preferably, R' is hydrogen or C,-C, alkyl, nis 2-6,andp is
2-6. Most preferably, R’ is hydrogen or methyl, nis 3 and p is 2. Préferred
counter ions for X* and X are the same as those discussed above for
formulae | and 1.

The polymers of formuia lil are déﬁved by known methods from
bis-(dialkylaminoalkyt) ureas,'which are also known as urea diamines. lonene
polymers of the formula Ill, methods of their preparation, and their biological
activities are described in U.S. Patent No. 4,506,081, the disclosure of which is
incorporated here by reference.

Preferred ionene polymers having the repeating unit of formula Il are
those where R is urea diamine and B' is CH,CH(OH)CH;, and X is CI.

Available from Buckman Laboratories, Inc., ASTAT product and BL® 1090

product are 50% aqueous dispersions of this ionene polymer. The ionene
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PCT/ US97/ 01967 -12- polyner is
obtained as a reaction product of N,N -bis-[1 -(3-(dinmethylan no)-
propyl)] urea and epichl orohydrin, such ionene polyner having an average
nmol ecul ar wei ght of 2,000- 15,000, preferably 3, 000-7, 000. | onene
pol yners compo®u1868F t he repeating units of fornulae |, |1, RERIUSHIVIHaY
al so be cross-linked with primary, secondary or other polyfunctional

am nes using neans known in the art |onene polyners can be cross-Iinked
ei ther through the quaternary nitrogen atom or through another functional
group attached to the pol yner backbone qr to a side chain

Cross-1inked i onene pol yners, prepared J??ng cross-linking co- reactants,

25, 805, 1 he RRBPLiEABLABPA s AaaTHon r@d"q&ﬁeﬁ@ﬁfe'i@@@@eswaprﬁé\% T ence.

The Rei ssue Patent describes the cross-1|inking I onene pol yners prepared
by the reactPGRYRkuran m‘mmygﬂﬂv %{ﬁhdﬂl‘%li?‘w‘ﬁﬁ having angvesage i nki ng
co- reactants |listed are ammoni a, am nes al kyl enedi am nes,

pol ygl ycol amnwlmmmaf&ﬂﬂo-ﬁ&&ﬂa@m%mhlw3&09rﬁa% and aromatic

di am nes. U.S. Patent No. 5, 051,124, the disclosure of which is

i ncor por ated her elonemg'pobrmarenompridhgdh'ebq:eathgsxﬁtsiahfmmulmbrhbapdlmner S
resulting fromthe reaction of dinethylam ne, a polyfunctional am ne, and
epi chl or ohydmay aldd t crosBdinked with. priméry . sdcdhdahysor othecpolpfmctionaiods of

I nhibiting the growth of

amines using means known in the art. lonene polymers can be cross-linked
either through the quaternary nitrogen atom or through another functional
group attached to the polymer backbone or to a sidé chain.

Cross-linked ionene polymers, prepared using cross-linking

 co-reactants, are disclosed in U.S. Patent No. 3,738,845 and Relssue U.S.

Patent No. 28,808, the disclosure of each which is incorporated here by
reference. The Reissue Patent describes the éross-linking of ionene polymers
prepared by the reaction of dimethylamine and epichlorohydrin. The
cross-linking co- reactants listed are ammonia, primary amines,
alkylenediamines, polyglycolamines, piperazines, heteroaromatic diamines
and aromatic diamines. | |

U.S. Patent No. 5, 051,124, the disclosure of which is incorporated here
by reference, describes cross-linked ionene polymers resulting from the
reaction of dimethylamine, a polyfunctional amine, and epichlorohydrin. U.S.
Patent No. 5,051,124 also describes methods of inhibiting the growth of

microorganisms using such cross-linked ionene polymers. Other examples of

various cross-linked ionene polymers and their properties are provided in U.S.



m croorgani snms usi ng such cross-1inked ionene polynmers. O her exanples of
various cross-|linked ionene polyners and their properties are provided in
U. S. WD 97/ 28687

PCT/ US97/ 01967 ' -13- Pat ent s
Nos. - 3, 894, 946; 3,894,947; 3,930,977, 4,104, 161; 4, 164,521; 4,147 7;
4,166, 041; 4, 8BI2PB7 and 4, 769, 155, the discl osures of each Pﬂ"}ém%g% is
i ncor porated here by reference. ' A preferred cross-1inked ionene
pol yner has a repeating unit of fornmula 11. This ionene polyner is

obt ai ned as a reaction product of dinethylamne wth epichlorohydrin,
cross-linked with ethyl enedi am ne, where B{@_rr] and R err] are each
methyl, Ais -CHerr]CHOH)CH err]- and X Is C. The ionene polyner has a

100, 000- 500, Oolﬁr?géﬁlg gg,g. gg?/?%ag ggzi 3% éﬁ.@{%ﬁﬂ;a’{r%ﬁguckmn

Labor at ori es, 0% aquéols” di spersion ds i 7 product.
formia 11 wnd STEEE IR A R Lol B e RGBT o e 8
W th amont o, MG uneeRBOrslng hére by TRIerelSho) cul ar viel ght of appr oxi mat el y
50% aqueous. i sper S PGSt Sxss-fakes {oBpP PoVTIES ias afepesting wt of ormu man
LD OT €S, N Gid fomens polymer 1s obtaiied as a reaction prociast of dimethylamine
with epichlérohydrin, cross-linked with ethylenediamine, where R! and R? are
each methyl, A is -CH,CH(OH)CH,- and X" is CI. The ionene polymer has a
100,000-500,000 average molecular weight, and is avaitable from Buckman
Laboratories, Inc. in a 50% aqueous dispersion as BUSAN® 1157 product.
Another preferred cross-linked ionene polymer has a repeating unit of
formula Ii, where R' and R? are each methyl, A is -CH,CH(OH)CH,-, and X" is
Cr. The ionene polymer §s cross-linked with ammonia. This ionene polymer
has a molecular weight of approximately 100,600—500.000, 'and is available
from Buckman Laboratories, Inc. in a 50% aqueous dispersion sold as the BL®
1155 product.
Buckman Laboratories, Inc. products BUSAN® 1099 or BUBOND® 65
are 25% aqueous dispersions of a cross-linked ionene polymer having
repeating units of formula II, where R' and R? are each methyl, A is
-CH,CH(OH)CH;,-, X" is CI, and the cross-linking agent is monomethylamine.
This preferred ionene polymer has a molecular weight of approximately

10,000-100,000.



are 25% aqueous di spersions of a cross-linked i onene pol yner having

repeating units of fornula Il, where R err] and R err] are each nethyl, A
i's -CHerr]CHOH)CH err]-, Xis O, and the cross-linking agent is
nononet hyl am ne. This preferred i onene polyner has a nol ecul ar wei ght of
approxi mately 10, 000- 100, 000. WO 97/ 28687

PCT/ US97/ 01 93Y 97128687 - 14- PCT/US97/0196The

i onene pol yners conprising the repeating unlts of formulae I, 11, or I1]
may-al so be capped, i.e., have a specific end group. Capping may be

achi eved by neans known in the art. For exanple, an excess of either
reactant used to nake the ionene polyr can be enpl oyed to provide a

capping group. Alternatively, a cal cul % ed guant i ty of a m)nof unct | onal
tertiary am ne nonof unct i on suhst it ég,g %} %S)t | tut Zhg hal i de
can be reacted w 100R"? bR rﬁ&f’m?’ BPA g ofrgy Eﬁ cﬂyrrer

| onene pol yngrs ca be capped at one or nds ed i onene pol yners
and therr TRt ABD RS capPREeke; dEVER ORI IS BFOUP. LCBRPIDG A ES Nos.

3,931, 319 and 5, 093 073 the disclosure of each of which is incorporated
here by ref cachigved by means kpewn inthe ar Roromanmpie.canexrass af eihare ucts
identified by trade name is avail able from Bucknan Laboratories
| nt er nat i onaksed tognaksg thesonens polymen cap e employed to provide a capping

group. Alternatively, a calculated quantity of a moncfunctional tertiary amine

or monofunctional substituted or unsubstituted alkyl halide can be reacted with

an ionene polymer to obtain a capped ionene polymer. loaene polymérs can

be capped at one or both ends. Capped ionene polymers and their

microbicidal properties are descnbed inU. S Patents Nos. 3,931,319 and

5,093,073, the disclosure of each of which is incorporated here by referencs.

Ea_ch of the above ionene polymers and products identified by trade
aame is available from Buckman Laboratories international, Inc. of Memphis
Tennessee.
The salts of dodecylamine employed in the present invention preferably
have the foliowing general formula: |
CiaHasNHS'X

in which X is an anion or a fraction of a polyvalent counter ion sufficient to

balance the cationic charge in the dodecylamine. X is preferably the conjugate

base of an organic or inorganic acid, i.e., X is derived from an organic or

inorganic acid by loss of an ionizable proton. lllustrative examples of suitable

organic acids are the mono- and di-carboxylic acids; suitable inorganic acids

include the hydrohalide acids, such as hydrochloric acid.



The salts of dodecyl am ne enployed in the present invention preferably
have the foll ow ng general formnula:

Cerr]Herr]NH err] +X- in which X is an anion or a fraction of a

pol yval ent counter ion sufficient to bal ance the cationic charge in the

dodeeyl am ne._ X |s¥£r eferably the conjugate base of an orgg&hﬁ’%
i i i O 4 by

i norgani ¢ aci V09, X is derived froman organic I nor

| oss of an ionizable proton. Illustrative exanples of sui t abl e organic
aci ds are the nono- and di-carboxylic acids; suitable inorganic acids

i ncl ude the hydrohalide acids, such as hydrochloric acid. : WO

97/ 28687 -15-

PCT/ US97/ 01967 -15-

Preferably, X is dpgépapsbly,noid rféhv%ﬂ)ffdrh in deyelid, Syciit, of BfSRatiCmBRBOor O

di carboxylic acid. The carboxylic acid preféerably has up to ten carbon

het er oat Lﬁscyﬁ‘dan%%"ﬁrag‘%t“% Al S PiarERtd: B0 SRR Yo be
activity of of &%ﬁ@ﬁﬁ%&% i e Bt oyl My RIS okl ey

substituents i e al kyl -groups, substituted al kyl groups, alkenyl
groups, substi lﬂ al kenyl groups, am no groups, oxo groups, hal ogen

atons, etc. .. . . .
The carboxylic acid may also be substituted by any suitable substituent

that does not adversely effect the activity of the inventive compositions.
lllustrative examples of suitable substituents include alkyl grdups. substituted
alkyl groups, alkenyi groups, substituted alkenyl groups, amino groups, oxo
groups, halogen atéms. efc. | .

llilustrative examples of useful carboxylic acid groups inciude: acstyl,
propionyl, butyryl, citral, lactyl, valeryl, phthalyl, succinyl, octanoyl, nonanoyl,
formyl, sorbyl, oxalyl, lauryl, and benzoyl. One of ordinary skill will recognize
that other organic acid groups may aiso bg used in the present invention.

The dodecyl group of the dodecylamine may be branched or
unbranched, i.e., straight chain. Preferably, tﬁe dodecyl group is unbranched.

The dodecy! group may be unsubstituted or substituted by one or more
substituents fhat do not adversely effect the activity of the inventive salts. -
Illustrative.examples of suitable substituents include alkyl groups, alkenyl
groups, alkoxy groups, aryl groups, aralkyl groups, hydroxy groups, oxo
groups (to form a ketone), acid groups and derivatives thereof, such as esters .
and amides, and halogen atoms. Preferably, the dodecyl group is

unsubstituted.



[I'lustrative exanples of useful carboxylic acid groups include: acetyl,

propionyl, butyryl, citral, lactyl, valeryl, phthalyl, succinyl, octanoyl,
nonanoyl , formyl, sorbyl, oxalyl, lauryl, and benzoyl. One of ordinary
skill will recognize that other organic acid groups may al so be used in
t he present invention. The dodecyl group of the dodeﬂylan1ne may
be branchedwors72sesnbr anched, i.e., straight chain. PreferaBfFUSf¥a%odecyl
group i s unbranched. _ The dodecyl group may be unsubstituted or
substituted by one or nore substituents that do not adversely effect the
activity of the inventive salts. II'lustrative exanples of suitable

substituents include al kyl groups, alkenié_ groups, al koxy groups, aryl
groups, aral kyl groups “hydroxy groups, groups (to forma ketone),

ﬁ%gggﬁoﬁfiﬁndpﬁje /G B8 P g paib b e Wﬁ%ﬁ“‘f@f vo
97/ 28687 US97/ 01967
- 16- reRIAESGPY AdtuitaBle syhstiiARt tpalve A %?ﬁ?"ﬂﬂ’t}'n erhign, ﬂéqﬂ?{P n atom

T o o i RS S e G B s i i 5 f Bl
salt of dodecyl am ne Is enployed in the inventive conpositions.
The fol | owi nds empiayed in theirnventive compesitionmcyl ani ne are particularly
The following carboxylic acid salts of dodecylamine are particularly
preferred in the practice of the present invention: dodecylamine acetate,
dodecylamine propionate, dodecylamine butyrate, dodecylamine citrate,
dodecylamine lactate, dodecylamine valerate, dodecylamine phthalate,
dodecylamine succinate, dodecylamine octanoate, dodecylamine nonanate,
dodecylamine formate, dodecylamine sorbate, dodecylamine oxalate,
dodecylamine !auréte. dodecylamine benzoate, dcdecylamine 2-
hydroxybenzoate, dodecylamine 3-hydroxybenzoate, or dodecylamine 4-
hydroxybenzoate. More particularly preferred of these compounds are
dodecylamine acetate, dodecylamine propionate, dodecylamine butyrate,
dodecylamine valerate, dodecylamine phthalate, dodecylamine succinate,
dodecylamine citrate, and dodecylamine lactate. Most particularly preferred is
dodecylamine acetate.
The salts of dodecylamine are preferably prepared by reacting
dodecyiamine with the desired acid in the presence of a suitable soivent.
Suitable acids groups are available in their acid or salt form either

commercially from laboratory supply houses or can be prepared from readily

available starting materials using weli-known literature methods.



preferred in the practice of the present invention: dodecyl am ne acet at e,
dodecyl am ne propi onate, dodecyl am ne butyrate, dodecylam ne citrate,
dodecyl am ne | actate, dodecyl am ne val erate, dodecyl am ne phthal ate,
dodecyl am ne succi nate, dodecyl ani ne oct anoate, dodecyl ami ne nonanat e,
dodecyl am ne formate, dodecyl am ne sorbate, dodecyl am ne oxal

dodecgl am ne WM7&§@7 dodecgl am ne benzoat e, dode%:/yl am ne 2- rrfusymorse?
hydr oxybenzoat e, dodecyl am ne 3-hydroxybenzoate, or dodecyl am ne 4-

hydr oxyber zoate. More particularly preferred of these conpounds are
dodecyl am ne acetate, dodecyl am ne propionate, dodecyl am ne butyrate,
dodecyl am ne val erate, dodecyl am ne phthal4gte, dodecyl am ne succi nate,
dodecyl am ne citrate, and dodecyl am ne | act ate. Mst particul arI y preferred

is ~ dodecyl am ne PuLiyHiResis of the amme%s%%hé&ll?fcaﬁfﬁi%éfh rfé €

preferably prepared by reacting odecyllam ne"wi th the desi red acid in

the presence ofogeaufiably ey g&bemfm 5Hcbablts e TelbAHR A MANR | 20! ©

in their acid © comer cl rom oratory supply

usi ng wel 1 - kncAneatRBLR aBlteht fEE ARG procull! seleit lPhi el Fokle®

PCT/ US97/ 01967, . \ -17- . .
synthesi s of tRErAARIGacidsand %@?@Féﬂ# qr alcqhols. aMP?tequﬁﬂeqL'ﬁ apetic acid.

The temperature of reaction may be readily determined by one skilled in

The

the art depending on the particular reactants employed. Preferably the
temperature'of reaction varies from 40°C to 110°C or more, more preferably
the temperature of the reaction is between 70°C and 100‘0 The reaction is
aliowed to proceed unt|I complete as shown for example, by a pH meter (the
reaction is complete when the pH meter indicates that the limiting reactant has
been neutralized). Generally, the reaetien is stirred for 30 min to 2 hours,
preferably for about 1 to 2 hours.

After the reaction is complete, tﬁe feactioh product can be worked up

| using well-known techniques to isolate and purify the desired salt of

dodecylamine. Excess reactante and any solids formed during the reaction

can be filtered off, and the filtrate evaporated to yield the crude product. In
cases where the desired salt compound is' a solid, the product of the reaction
can be recrystallized from an appropriate solvent to yield'a more pure
compound. It should be noted, however, that both pure and crude salts of
dodecylamine can be used for in the compositions and methods of this in-

vention. The preparation of the salts is not limited to the exact process or



sol vent which may be a solvent for at |east one of the reactants but which
S generally a solvent for the desired product. Preferred solvent systens
i ncl ude i norgani ¢ acids and organic acids or alcohols. Mst preferred is
acetic acid. The tenperature of reaction nmay be readily determ ned
by one skilled in the art depending on the particul ar reactants enpl oyed.
Pref erabl y WRS72862nperature of reaction varies from 40[er r‘]@"ﬁ?’”ﬂlj‘.’g}{)err] C
or nore, nore preferably the tenperature of the reaction is between
70[err]C and 100[err]C. The reaction is all owed to proceed until

conpl ete, as shown, for exanple, by a pH neter (the reaction is conplete
when the pH neter Indicates that the IL@éging react ant has been
neutralized). Cenerally, the reaction is stirred for 30 mn to 2 hours,

preferably § s?&%ﬁib%%%ﬂg%e.mga pd'gcedures k%\kﬁlrt?i ng&ﬂ%ﬁ‘ﬁ%ﬂ ﬁQlJ heCONpl ete,

the reaction pre : usrng welT- chni quées to
any ool i g PRPRRS ol PodREEShE@od  on b filtored off. and the o o
desi 1 od sal ¢ comiBRRIMIGHIAT <atof dodefruapis GEPIorect ey P Felacis basesh be
recrystallized froman appropriate solvent to yield a nore pure conpound.
It shoul d bentae %mmm&éf,tﬁ?mpowm%w&!hmwms SEmesliayf
dodecyl am ne can be used for in the conpositions and nmethods of this in-
venti on. Th&opraetibility isdeterminad by:griteria suchyas splubilityiin thetfluid system andbcess
PCT/ US97/ 0 1&&%@3&%@ with the fluid or material or media in question. The
compatibility is readily deter_mined by one ordinary skill by adding the salit of
| dodecylamine to the material or medié to be used. When used in a fluid
system it is preférabie that the salt of dodecylamine be freely soluble in the
particular fluid resuiting in a uniform solution or dispersion.
As described above, componenté (a) and (b) are used in synergisticaily
effective amounts. The weight ratios of (a) to (b) vary depending on the type
of microorganisms and material or media to which the composition is applied.
One skilled in the art can readily determine without undue experimentation, the
appropriate weight ratios for a specific appliwtioﬁ. The ratio of component (a)
to component (b) preferably ranges from 1:99 to 99:1, more preferably from
1:30 to 30:1, and most preferabiy 1:2 to 2:1.
Depénding upon the specific application, the composition may be
prepared in liquid form by dissolving the composition in water or in an organic
solvent, or in dry form by adsorbing onto a suitable vehicle or it can be

compounded into a tablet form. The preservative may be prepared in an

emulsion form by emulsifying it in water, or if necessary, by adding a



-18- steps described above. Any of procedures known to the art which yield
the desired end product nmay be used. The particul ar salt of
dodecyl am ne enpl oyed may be sel ected based on the conpatibility of these
conpounds with the materials or nedia. Conpatibility is determ ned by
criteria such as solubility in the fluid systemand |ack of reactiviPéJy
with the fluiWO8#2868Terial or nedia in question. The conpat PETUSPYeL
readily determ ned by one ordinary skill by adding the salt of

dodecylam ne to the material or nedia to be used. When used in a fluid
systemit is preferable that the salt of dodecylam ne be freely soluble in
the particular fluid resulting in a uni f%_m sol ution or dispersion.

As descri bed above, conponents (a) and (b)Y are used in synergistically

effective ano e - ' 0 . var i t he
type.- of mecr %%%I;g néﬂﬁf}rgn%la%@é'h@l%@ﬁ@é?i&éggm%hﬁ‘ﬁﬂEB%QS?@F%n S
applied. One_skilled in the art can readily determ ne W fhout undue _
experi ment at | dArS9RING PrepAralions sepstgingibon the dlended Use BLMEREPSIREPRC At i on.
The ratio of conponent (a) - to conponent (b referah ranges, fram.1:99 to
99: 1, nore pref eraﬂ-l?V m&%%@sw@st eseteféfé?neﬁﬁmn %r‘égﬁ’ ition f this . 1.
Dependi ng upon the specific application, the conposition nay be  prepared
in |iquid forinygntensasid yany ndipgpiponthe intended use. dheicompesitioppauld
solvent, or in dry formby adsorbing onto a suitable vehicle or it can be
conpounded i nthe applied by spraying or beushing ontetheyaatetigl arcprpdugtaride matesial
emul sion formby enmulsifying it in water, or if necessary, by addinng a

‘or product in question could also be treated by dipping in a suitable '

formulation of the composition. In a liquid or liquid-like medium, the

composition could be added into the medium by pouring, or by metering with a

suitable device so that a solution ora dispersion of the composition could be

produced. | |

The synergistic activity of the combinations described above has been

confirmed using standard iaboratory techniques as illustrated below.

Synergism was demonstrated by the method described by Kuli, 'E.C., Eisman,

P.C., Sylwestrwicz, H.D., and Mayer, R.L., Applied Microbiology 9: 538-541

(1961): |

' QA/Qa + QB/Qb
wherein

Qa = Concentration of compound A in parts per million, acting alone,
which produced an end point. -

Qb= Concentration of compound B in parts per million, acting alone,
which produced an end point.

QA = Concentration of compound A in parts per million, in the mixture,
which produced an end point.



WD 97/ 28687

PCT/ US97/ 01967 -19- surfactant.
Addi ti onal chem cals, such as insecticides, my be added to the f or egoi ng
prepar ati ons dependi ng upon the intended use of the preparation.

. The node as well as the rates of application of the conposition of this

i nventi on combeisssry dependi ng upon the intended use. The cRERUSITOIWA coul d
be .applied by spraying or brushing onto the material or product. The

mat eri al "or product in question could also be treated by dipping in a
suitable fornulation of the conposition. In a liquid or liquid-Ilike

medi um the conposition could be adde nto t he medi um by pouring, or by
nmetering with a  suitable deV|ce S0 th3 a solutlon or a di spersion of the

conposi tion could ro ic a IVIt of the :
combi nati ons desc eoc%"ira 9@ %E@Wpo"'@% FH joR, i ﬁé é%orat ory

t echni ques as il ust ra‘t"é‘HhBEP m was dem)nst rat ed by t he net hod
described by Kull, E.C, Eis Ivvest rwicz, and Mayer,

R L, " Agol i edeQntsﬁw@g&QMBesngﬂBqu tfmatﬁr than one, antagomsm is
Q/ Qa + B/ qﬁdu@w&%ﬁp%enthe sum Qaequa%‘%é‘%}dﬁ |§)ifn an e;\@ﬂeﬁth? parts

per mllion I'ng a uce pol n
sum of this value is less than one, synergism eX|sts

This procedure for demonstrating synergism of the compositions of this
invention is a widely used and acceptable procedure. More detailed
information is provided in the article by Kull et al. Further information
concerning this procedure is contained in U.S. Patent No. 3,231,509, the
disclosure of which is herein incorporated by reference.

Based on the above criteria, a'synérgistic activity against bacteria, fungi
and algae is observed when an ionene polymer is combined with a sait of
dodecylamine. Examples showing synergisﬁc results can be found in the
following Tables. |

Table 1: Synergistic and additive effect of polyquat combinations
with dodeclyamine acetate versus selected algae species.

Quantities Producing End Points

Test Organism .
Qa | QA | a» | aB | oaca | aB/ab | (QNQap{QBIQb
Chlorella ' '
pyrencidosa 25 {125 | s 25 05 05 1.0
5 25 5 25 05 0.5 , 1.0
~ Ulothrix gigas s |125| 5 | 25 | 025 05 0.75
: s 25| 5 |125] 05 | o0z2s 075 §
5 25 5 08 05 0.125 0.6
Chlorococcum
inumdatum 12 | 08 | 5 25 05 05 1.0
UnknownMixed | 10 | 50 | 25 | 125 | 05 05 10
Cooling Tower -
025 0.5 0.75

Qa = DDA alone
QA = DDA in combination



Q = Concentration of conpound B in parts per nillion, acting al one,

whi ch produced an end point. QA = Concentration of conmpound A in
parts per mllion, in the m xture, whi ch produced an end
poi nt . WO 97/ 28687

PCT/US97/ 0197 _ ' =
Concent r at i oNV@?7386¥pound B in parts per mllion, in the m X%:cmrswm@

whi ch produced an end point Wen the sumof QA Qa and QB/ Q is greater

t han one, antagonismis indicated and when the sumis equal to one,
additivity is indicated. Wien the sumof this value is | ess than one,
synergi sm exi sts. Thi's procedure foragenonstrating synergi smof the
conpositions of this invention is a widely used and acceptabl e procedure.
More det ai |l ed abiswveCPabhen is provided in the article by Kull et al.

Furthher i nf or rAR% WSCPinnegbinationg t his procedure is contained in U S. .Patent
No. 3,231,509, the disclosure of which is herein incorporated by

r ef er ence. ' Based on the above criteria, a synergistic activity
against bacteria, fungi JaBiedR-aSyparrgisticansaddity ehBUSAM O yrer i s
conbined with a salt o¥ith dM@Wr@OPERBfﬁ)‘V%U%ﬁ@mg %S@?Gj@!‘rc results

can be found in the f /
| Wl
' . 5

A B

| (QNQa)+(
1.25 5 2.50 @nloreia 0. | 5
2.5 0.5 0.5 pyrenodiosa 8l o H2¥ds 0% 1%3;5 5 02755 dps
0.5 0.75 5
0.75

03 | 05 0.06 0.44
015 | 0S5 0.03 053 °

$i X

5 4 26 | 05 1 2p12 9.5 0625
5

5

5 | 25 | 05 05 10
25 | 125 | o5 0.5 © 10

Qa = Dodecylamine propionate alone
QA = Dodeclyamine propiohate in combination
Qb= BUSAN 1055 alone _
QB = BUSAN 1055 in combination

In general, however, an effective fungicidal, badeﬁcidal or algicidal
response can be obtained when the synergistic combination is employed in
concentrations ranging preferably from about 0.01 ppm to about 1% (i.e., about
10,000 ppm) of the ionene polymer, more preferably about 0.1 to about 5000 ppm,
and most preferably about 0.1 ppm to about 1000 ppm, and preferably from about
0.01 to about 5000p pm of the salt of dodecylamine, more preferably about 0.1 to
about 2000 ppm, and most preferably about 0.1_ to about 1000 ppm.



5 2.5 5 0.6 05 0.125

0.6 Chl or ococcum

I nundat um 12 0.8 5 2.5 0.5 0.5 1.0 Unknown
M xed 10 5,0 2.5 1.25 0.5 0.5 1.0 Cool i ng Tower

Al gae 10 2.5 2.5 125 0.25 0.5 0.75. (Qa = DDA

al one QA = DDA in conbination WO 97/ 28687
- PCT/ US97/ 0198797128687 - PCT/USS7WN962 \\GCP
alone @ = WBCP in conbi natjon Tabl e 2. Synergistic and
addi-tive effect of BUSAN 1055 w t h -dodecyl am ne propi ona

versus sel ected al gae species Qrarrrﬁ’ﬁ’é‘s”ﬁ?cﬁﬁ%ﬁg End

(@ T 0, ¢ \ﬁﬁt@ﬂ\un\\ml\o :
8225 _ @ !.:giglclﬂluED's:pyrenodl osa10 _. 0.5

0.12
0.62 10 5 5 0. 3 0. 5 0 06
0. 44 10 5 5 0. 15 0.5 0.03
0.53 Scenesdbsmus A compositiopicompsising (a) sn iongnepolymer and {ba salt of

036 0.5 dodecylrfing, wherein ERHEBRKAR (a)and (&) A kS in 5 Hitined amauf |

QA = Dodecl| ysynergistically effextive ito) contndiithe growth of @b leasboRéhitforganisme

2. The composition of claim 1, wherein the microorganism is selected
from bacteria, fungi, or algae.

3. - The composition of claim 1, _wherein the ionene polymer comprises
the repeating unit of formula I .
[ L | - xé’ | 3 T
'i‘ i
A——N" -B T ‘ m
. x

wherein

R', R?, R®, and R* are identical or different, and are selected from hydrogen,
C,-C,, alkyl optionally substituted with at least one hydroxyl group, and benzyl
optionally substituted on the benzene moiety with at least one C,-C,, alkyl group;

A is a divalent radical selected from C,-C,, alkylene, C,-C,, atkenylene, C,-
C,o alkynylene, C,-C,, hydroxyalkylene, symmetric or asymmetric di-C,-C,q-
alkylenether, aryiene, arylene-C,-C c-alkylene, or C,-C,,-alkylenearyl-C,-C,¢-
alkylene;

B is a divalent radical selected from C;-C,, alkylene, C,-C,, alkenylene, C,~
C,o alkynylene, C,-C,, hydroxyalkylene, arylene, arylene-C,-C,,-alkylene, or C,-
C,o-alkylenearyl-C,-C,,-alkylene; |



B = BUSAN 1055 in conbination In general, however, an effective

fungi cidal, bactericidal or algicidal response can be obtai ned when the
synergi stic conbination is enployed in concentrations rangi ng preferably
from about 0.01 ppmto about 1% (i.€., about 10, 000 ppnm) of the ionene

pol ymer, nore preferably about O. and nDs rably
about 0.1 ppwogr2sseyut 1000 ppm . “mﬂ “Iﬁ flmm about ’wg[é’g"gbout

5000p pmof the salt of dodecyl am ne, eore preserably about 0.1 to about

2000- ppm and nost preferably about 0.1 to about 1000 ppm VO
97/ 28687 PCT/ US97101967 VHAT
IS CLAIMED | S: 1. A conposi tm@_corrprl sing (a) an.ionene
pol yner and (b) a ‘salt of dodecyl an ne, rein conponents (a) and (b) are

O v of "t | east Xors S SRR e thoovaler Solatiariche i by Bt e

claiml, wher @lolyvhlam &bamteﬂmaémm&omlmade chtioniclzhaigd inahe iematmgalmt

al gae. e conpositi f claiml, wherein the ionene
Dol ymer compr MOUGH Torms e PR RN bESKBPRR il o | Lerr]
wherein Rlerr], Rerr], Rerr] and R err] are identical or’
different, and are selectedfromh dr ogen, err]-Clerr], alkyl optionally
substi tut ed with athleast hgﬁ@mﬂ?&ﬂ'@ﬂﬂf C@“de jni$e janene polymer comprises
the repeating unit of formula Il
. R1 ]
o
—A—— )
L

x-
wherein

R! and R? are identical or different, and are selected from hydrogen, C,-C,,
alkyl optionally substituted with at least one hydroxyl group, and benzyl optionally
substituted on the benzene moiety with at least one C,-C,, alkyl group;

A is a divalent radical selected from C,-C,, alkylene, C,-C,, alkenylene, C-
C,o alkynylene, C,-C,, hydrokyalkyiene symmétric or asymmetric di-C,~C,o-
alkylenether, arylene, arylene-c,-c,o-alkylene or C~-C,,-alkylenearyl-C,-C,,-
alkylene; and

X is a monovalent counter ion, one-half of a divalent counter ion or a
fraction of a polyvalent counter ion sufficient to balance the cationic charge of the
repeating unit which forms the ionene polymer.

5. The composition of claim 1, wherein the ionene polymer comprises
the repeating unit of formula 11l

]

R — B’ ()

L




optionally substituted on the benzene noiety with at | east one

Cerr]-Cerr] al kyl group; Ais a divalent radical selected from
Clerr]-Cerr] alkylene, (err]-gerr]j atkenytener—C2- (err] al kynyl ene,

-Clerr]-al kyswoeaw2g687C err] - Clerri] -« at , B i S RCTASHANINGT
radi cal selected.from{err]-Clerr] alkyene, (Jerr]-(err] al kenyl ene,
Cerr]- dderr] alkynylene, CJerr]-Cerr],0 hydroxyal kyl ene, aryl ene,
arylene-CJerr]-Cerr]-al kylene, or (Jerr]- :
Cerr]-alkylenearyl-Cerr]-Cerr]-al kyl ene; 97/ 28687

PCT/ US97/ 01967 -24- -23- Xerr]-
is a divalent counter ion, two nongval ent counter ions or a fraction of a
pol yval ent counter ion sufficient Cspal Mce Ghte cationic charge in the

Clerr]-derr] hydroxyal kyl ene, sy ' metric di-Cerr]-Clerr]-
al kyl enet her, arylene; aryl ene-(] mmwmlﬂﬁnmnene or err]
L S *

repeating unit which fornms the ionede pol yner Jbackbone. 4. The
conposi tion owherein Ris wherein t eNt omefe poNyrer comprises the repeating
unit of formula Il: Jerr] whdrei n | Rerr] and Rlerr] are

identical or different, and are selCHsted fronCHydrogen, Cerr]-Cerr] alKkyl
optionally substituted with at | east one hydroxyl group, and benzyl
optionally substituted on tQH, GiHzere CHi eCH,Wi th at | east one _
Cerr]-Cerr] alkyl group; \/ Ais adivalent radical selected from

Cerr]-Cerr] alkylene, (err|]N€err] allgnylene, Cerr] (err] alkynylene,
Clerr]-Cerr] hydroxyal kyl eney \symmetricyoqr asymetric di-Clerr]-Clerr]-

al kyl enet her, aryl ene, aryl ene-@i.pz,r_r_]; szrr]-al kyhene, or _
Clerr]-Cerr]-alkylenearyl-Clerr]-"C[err]- al kyl ene; 'and Xis a

nonoval ent count@figi O We- f Qk= dval ¢ U¥ iy i@ or a fraction of
a pol yval ent couﬁtltsar ion sﬁfFlé‘g?en_t %QE)% hncéﬁﬁé@g&(ﬂﬁ%' charge of the
repeating unit which 4CGHN@H{OH)-Clihe oe-(SHR))eNH-C(O)-NH(CHR'),~; .

B'is {-{CH,-CH(OH)-CH,-N'R’,-(CHR"),-NH-C(O)-NH}-, X} or
{{(CHR');-N'R,-CH,-CH(OH)-CH}-, X};
wherein
n and p independently vary from 2 to 12;
R’ is independently hydrogen or a lower alkyl group;

_ X? is a divalent counter ion, two monovalent counter ions or a
fraction of a polyvalent counter ion sufficient to balance the cationic charge in the
group R; and

X is a monovalent counter ion, one-half of a divalent counter ion or
a fraction of a polyvalent counter ion sufficient to balance the cationic charge in the
group B'. '

6. The composition of claim 1, wherein said salt of dodecylamine is an
organic salt of dodecylamine.

7. The composition of claim 8, wherein said organic salt of
dodecylamine is a carboxylic acid salt of dodecylamine.



5. The conposition of claim1l, wherein the | onene polynmer conprises the

repeating unit of formula II1: [err] WO
97/ 28687 PCT/ US97/ 01967
- 24- |_c||J Qis-(CHR')p-,

-CHerr]-CH=CHCHerr]-, -CH -CH
-CI—|[err]-CH(Q\1§)—9@L[Qr§'F]r], or [?34]R meﬂlmm, )n!err] PCINSN167

{-[CH err]-CHOH)-CH err]-Nerr]R NH-C(O) NH -, X} or

{-IT(CHR[err])n-Nerr]Rerr]-CHerr]CHOH)-CH err]]- wherein
n and p i ndependently vary from2 to 12; IS '
I ndependently hydrogen or a | ower alkyl gr 9K, X[err] is a

di val ent counter ion, two npbnoval ent counter ions or a fraction of a

P el en, counter g on Sl Shlgh SUGHFE AESFrIASBHBRIN 85q1fpbiges

di val ent countffom tsgreup cainbisting iob acydlicacyaliciorzirematic momoe or divartsdylic acidat

to bal ance th catlon c. charge ipn the group B . 6. The
conposi tion of QYF"Q qﬂff@(&‘? E%"sd salt of dodecyl amine is an organic
salt of dodecyl am ne. :

9. The composition of claim 8, wherein said carboxylic acid salt of
dodecylamine is selected from the Qroup consisting of dodecylamine acetate,
dodecylamine propionate, dodecylaniine butyrate, dodecylamine citrate,
dodecylamine lactate, dodecylamine valerate, dodecylamine phthalate,

- dodecylamine succinate, dodecylamine octanoate, dodecylamine nonanate,
dodecylamine formate, dodecylamine sorbate, dodecylamine oxalate,
dodecylamine laurate, dodecylamine. benzoate, dodecylamine 2-hydroxybenzoate,
dodecylamine 3-hydroxybenzoate, or dodecylamine 4-hydroxybenzoate.

10. The composition of claim 9, wherein said carboxylic acid sait of
dodecylamine is dodecylamine acetate, dodecylamine propionate, dodecylamine
butyrate, dodecylamine valerate, dodecylamine phthalate, dodecylamine -
succinate, dodecylamine citrate, or dodecylamine lactate.

11. The compoéition of claim 1, wherein said sait of dodebylamine is an
inorganic salt of dodecylamine.

12. The compbsition of claim 11, wherein said inorganic salt of
dodecylamine is dodecylamine hydrochloride.

13. The composition of claim 8, wherein said carboxylic acid salt of
dodecylamine has the following general formula:
CyoHsNH'X
wherein X is an acyclic, cyclic, or aromatic mono- or dicarboxylic acid group having
up to ten carbon atoms and which is unsubstituted or substituted.



7. The conposition of claim®6, wherein said organic salt of

dodecylam ne is a carboxylic acid salt of dodecyl am ne. WO 97/ 28687
PCT/ US97/ 01967 - 25- 8.

The conposition of claim7, wherein said carboxylic acid is selected from

t he group consisting of acyclic, nmono- or dicarboxylic
aci dg ha\F/)l ngwup‘mm??en car %on atonﬁﬂ"“l "ﬂ" Imlﬂmmm The conBEHIEYENI! '
claim8, wherein said carboxylic aci'd $alt of %Uodecylanine is selected
fromthe group consisting of dodecyl am ne acetate, dodecyl am ne

propi onate, dodecyl am ne butyrate, dodecylam ne citrate, dodecylan ne

| act at e, dodecyl am ne val erate, dodecyl arr_}zge pht hal ate, dodecyl am ne

- succi nate, dodecyl am' ne oct anoate, dodecyldm ne nonanate, dodecyl anm ne

dodecyl am ne bonsikt e, - TimEPaeE SR 1o %ﬁ%&é@%m‘*ﬂs@&%ﬂ&b”e
3- hydroxybenﬁaa{aboum ‘Stteabo A 9B 4- hydroxybenzoate The

conposi tion of claim9, wherein said carboxylic acid salt of dodecyl am ne
i s dodecyl ami ne acetate, dodecylanine propionate, dodecylam ne butyrate,

dodecyl ani ne val eqgt e, méiesm afmaﬁopérahﬁlﬁt%efh?ﬁwm%ms%aﬁébﬁﬁz{@&ﬂ;is

dodecyl am ne citrate, or amne | actate

conposi ti on Gpncabouh1130 m#os‘hl d salt of dodecylanine is an inorganic
salt of dodecylam ne. . 12. The conposition of claim1l, wherein
said inorganic salt of dodecyl am ne i s dodecyl am ne hydrochl ori de

13. The conposi #6on oThe kamposition/ot claim 16awmiersin tive Weight aaticiofy(@) to (B) is

(é{)g?ﬁ/:_l?r; P]eﬁaﬁiﬂt’ h"i["eﬂl 8!‘5“0&92 Peneral formul-a:

17. A method of controlling the growth of at least one microorganism in
or on a material or medium susceptible to attack by microorganism comprising' the
step of adding to the material or medium a oompositidn comprising (&) an ionene
polymer and (b) a sait of dodecylamine in a combined amount synergistically
effective to control the growth of at least one microorganism.

18. The method of claim 17, wherein the ihicroorganism is selected from
bacteria, fungi, and algae.

19. The method of claim 17, wherein the material or medium is wood pulp,
wood chips, Iumber, paint, leather, adhesive and coatings, animal hides, tanning
liquor, paper mill liquor, a metalworking ﬂui_d, petrochemical, pharmaceutical
formulation, cooling water, recreational water, dyes, clays, mineral slurries,
cationic surfactants and fohnulations with cationic surfactants, influent water,
waste water, pasteurizers, retort cookers, a cosmetic or toiletry formuilation,
textiles, a geological drilling lubricant or an agrochemical compaosition for crop or
seed protection.

20. The method of claim 17, wherein the material or medium is in the
form of a solid, dispersion, emulsion, soiution or a solid.



wherein X is an acyclic, cyclic, or aromatic nono- or dicarboxylic acid
group having up to ten carbon atons and which is unsubstltut ed or
substi t ut ed. WO 97/ 28687
PCT/ US97/ 01967

The conposition of claim1, wherein Ll “\ﬁl] “of (a) from
about 1:99 t oW&H(#B68309: 1. 1 ml l || on of %%5{"%%71%&
wherein the weight ratio of (a) to(b) |s fromabout 1: 30 to about 30:1. :
16. The conposition of claim 15, wherein the weight ratio of (a) to (b)

is fromabout 1:2 to about 2:1. 17. A method of controlling the
growth of at least one microorganismin orgpn a material or medium

susceptible to attack by m croorgani smconprising the step of adding to

the material or m a FRaM ARF wHer M.Fgg

(b) a salt of dodeg%lram ne mgg*dgo%‘énied armuniangeéné%n?tlca ctlve
to control therepeating upit ofiformsidast one i croorgani sm The
met hod of claim 17, in the mcroorgagksmis selected from bacterl a,
fungi-, and al gae. 19,4The method of cl ajgn 17,1 wherein the
material or medium'is |wood- pul ), wood chi ps, Iu er, paint, |eather,
adhesi ve and coatings,’ ani,mal Qjdes, tanning pr, paper mll |iquor, ?
met al wor ki ng f1 ui d“'ﬁ"t'ﬁ@fﬁﬁ" T_—h_ m Fornuration, cooling (¥

wat er, recreational ter, dyeg, clays, nmineral S%éil”i es, cationic
surfact ants and fornul ations wﬁh cationic surfactants,|influent water,
wast e wat er, pasteuri z retort cookers, a cosneti toiletry

formulation, textiles, a geological drilling lubri-cant or an agrochem cal
conposition fowhéf%p_or seed protection.

"R, R% R®, andR* are identical or different, and are selected from hydrogen,
C,-C,, alky! optionally substituted with at least one hydroxyl group, and benzyl
optionally substituted on the benzene moiety with at least one C,-C,, alky! group;

A is a divalent radical selected from C,-C,, alkylene, C,-C,, alkenylene, C,-
Cio alkynyléne C,-C,, hydroxyalkylene, symmetric or asymmetric di-C-C,-
alkylenether, arylene, arylene-C;-C,q-alkylene, or c,-c,o-alkylenearyl-c,-c,o
alkylene;

- Bisa divalent radical selected from C,-C,, alkylene, Cz-C,o' alkenylene, C,-
C,o alkynylene, C,-C,, hydroxyalkylene, arylene, arylene-C,-C,,-alkylene, or C,-
C,q-alkylenearyl-C,-C,,-alkylene;

X* is a divalent counter ion, two monovalent counter ions or a fraction of a
polyvalent counter ion sufficient to balance the cationic charge in the repeating unit
which forms the ionene polymer backbone.

22. The method of claim 17, wherein the ionene polymer comprises the

repeating unit of formula Ii:
R‘I
I
——-—-A———UT-——-—-—- (m
A R __|



20. The nmethod of claim 17, wherein the material or nediumis in the

formof a solid, dispersion, emulsion, solution or a solid. WO
97/ 28687 PCT/ US97/ 01967
-27- 21. The nethod of iclaim 17, wherein the ionene polyne

conprises the repeating unit of mmlmuuu"mm wherein

Rlerr], Rlewqoumpssrr], and R erh It ik or differ eRETUENPL1W o

sel ected from hydrogen, Clerrf-Certr] al kyl opt ionally substituted with at
| east one hydroxyl group, and benzyl “optionally substituted on the benzene
noiety with at least one (Jerr]-(err] -al kyl group; A is a dival ent
radi cal selected fromderr]-Cerr] alkylgne, (Jerr]-Cerr] alkenyl ene,
Clerr]- derr] alkynylene, ([err]-derr[“hydroxyal kyl ene, symmetric or
asynmmetric % (;EF. r]-Cferr]- al kyl enet her, aryl ene,

aryl end- der err]-al kyl ene, or

Clerr]-d err] - al R anaeR? ste identicdl oEdifferent, aaularésa!ected from hydrdders CG3-C,,

al Keny! eno. S opBEuAlN SupeubTy BB, = doa STt ke, PSSR REHCRAYY cne,

aryl ene- eri:bs%d on @H&Mé%e r%:eq(ﬁﬁth]at least one c,-c alky! group;
derr]- alkylenear | -Clerr]-(err]-alkyl ene; ’)Q[ i s a dival ent
counter ion, Givelent radicalisalected fropy CsGie alkylens, ﬁi'g aljsenylons.bs-

whi ch f or ?ﬁi‘%&%ﬁé CoRaeiRRypkaens! ifmenic s dgpinetigBCaRE! 19 10
17, wher ei n akydenethen aMehgmyIM{-Cs@alkvhee or Gpﬁq.s-alkgleneauyl-&,-c,g-r mul a
M alkylene; and .
X is a monovalent counter ion, one-half of a divalent counter ion or a
fraction of a polyvalent counter ion sufficient to balance the cationic charge of the

repeating unit which forms the ionene bolymer.

23. The method of claim 17, wherein the ionene polymer comprises the
repeating unit of formula Il

T

T

CH, X* CH,
I | '
wherein R is -N' —Q —N"'- or

l I
CH, CH,
CH3 CH2 _—— CHz CH3
\/ \/
N* N*
I\ I\ |
CH,———CH, Xz

Qis ~(CHR")-, -CH,-CH=CH-CH,-, -CH,-CH,-0-CH,-CH,-,
-CH,-CH(OH)-CH,, or {(CHR"),-NH-C(O)-NH(CHR"),~;

B'is {{CH,-CH(OH)-CH,-N'R',<(CHR"),-NH-C(0)-NH}-, X} or
{4(CHR),-N'R,~CH,-CH(OH)-CH,}-, X}.
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-28- wherein Rlerr] and R err] are identical or different, and are
sel ected from hydrogen, Clerr]-Clerr}—alkyl optionally substituted with at
| east one hydroxyl group, and benzyl optionally substituted on the bernene

noiety with at | east one C[err]-C[egr’lI ml" | lyal ent
radi cal sel ecMOPPEMH Cerr-Clerr] ja ’I m mﬂﬂmumq err] am%ﬂ%#?
Jerr]- derr] alkynylene, CJerr]-{efr]®hydrdxyal kyl ene, symretric or
asymmetric di-Cerr]-Clerr]- alkylenether, aryl ene,

arylene-Clerr]-Clerr]-al kyl ene, or
Cerr]-Cerr]-alkylenearyl-Clerr]-(err]- abgylene; and Xis a
nonoval ent counter ion, one-half of a divalent counter ion or a fraction of
a pol yval ent count e‘f{h%@fh sufficient to balance the cationic charge of the
repeating unit whic orns the ionene polyner. 23. The net hod of
claim 17, wherein the i onandpjondepandentyvansieemt2te 12peating unit of

f la I11: Via . Qis
- (()E]TI;' ?p- , -CH err]- G_h&l&r[deelpgrg?ntjydlxﬁfﬁ H«Fé?‘?’?’ ﬂ!‘&ﬂ'BPPq -CHerr]-,
- CH er r] - CH( OH) - CH[ er r ] ,X%is a {ivaldint colmter idr, G¢&monidvaldnt eoudteriosnsora B -

Is {-[CH2- CH( -CHerr]-Nerr err].2- err])ln- NH C(O) - NH,. or . -
{[(CHRLerr]) n%%%‘!‘?’{ ‘&f"eﬁ’?'}"%ﬁ"}e‘%}mﬁ(’% t }’F'-a,“c the batioric charge in e
group R; and
X is a monovalent counter ion, one-half of a divalent counter ion or a
fraction of a polyvalent counter ion sufficient to balance the cationic charge in the
group B'.

24. The method of claim 17, wherein said salt of dodecylamine is an
organic salt of dodecylamine.

25. The method of claim 24, wherein said organic salt of dodecylamine is
a carboxylic acid salt of dodecylamine. ' '

26. The method of claim 25, wherein said carboxylic acid is selected from
the group consisting of acyclic, cyclic or aromatic mono- or dicarboxylic acids
having up to ten carb_on atoms. |

27. The method of claim 26, wherein said carboxylic acid salt of
dodecylamine is selected from the group consisting of dodecylamine acetate,
dodecylamine propionate, dodecylamine butyrate, dodecylamine citrate,
dodecylamine lactate, dodecylamine vaierate, dodecylamine phthalate,
dodecylamine succinate, dodecylamine octanoate, dodecylamine nonanate,
dodecylamine formate, dodecylamine sorbate, dodecylamine oxalate,
dodecylamine laurate, dodecylamine benzoate, dodecylamine 2-hydroxybenzoate,
dodecylamine 3-hydroxybenzoate, or dodecylamine 4-hydroxybenzoate.
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wherein n and p i ndependently vary from2 to 12;

R is independently hydrogen or am X err]
Is a divalent counter ion, two non counter ions or-a ‘j 9{.) of a
pol yval ent cHOP23687 on suffi ci ent rﬂi’mm Mm tionic ch [Sg’;’l“’% he
group R, and : Xerr] 18 a [,ﬂounter i on, one-half of

a divalent counter ion or a fraction of a poI yvat ent counter ion
sufficient to balance the cationic charge in the group Blerr].

24. The nmethod of claim 17, wherein sai d It of dodecylam ne is an
organic salt of dodecyl am ne. - The net hod of cl ai m 24, .
wherein said orgapge S?h&gﬁthdﬂ@?&l\éﬁ 1%m§aiﬂ |bicﬁ%éi’to§a't of
dodecyl am ne. cI aim 2 ereln sal

car boxyl i ¢ aciodecyamineistdaderylamine aeetgteadpdewiemm progpionate; gdodeeylaming i c

o, Aot <. ERare” o b efrafé. dBiechBiiotiPalle, EleEARRE X O
dodecyl am ne suecinates dbddcyiaming diva; onﬂo@m}dnmherlgctafe dodecyl am ne acet at e,

dodecyl am ne propionate, dodecyl am ne butyrate, dodecylam ne citrate,
dodecyl ami ne | actate, dodecyl anmi ne val erate, dodecyl ani ne phthal ate,

dodecyl am ne succizgat e ThHeGRGABH BN cldim AT, WSS saRiRStRcof| dodeBflalMi s
dodecyl am ne formate, dodecyl am ne sor bat e, dodecyl am ne oxal at e,

dodecy! ami ne inQrgARICSaltRS eYAMIRe.penzoat e, dodecyl ani ne
2- hydr oxybenzoat e, dodecyl am ne 3-hydroxybenzoate, or dodecyl am ne
4- hydr oxybenzoat e.
30. The method of claim 29, wherein said inorganic sait of dodecylamme

is dodecylamine. hydrochlonde

31. The method of claim 26, wherein said carboxylic acid salt of
dodecylamlne has the following general formula:
CiaHasNH,' X
wherein R is an acyclic, cyclic, or aromatic mono- or dicarboxylic acid group having
up to ten carbon atoms and which is unsubstituted or substituted. -

32. The method of claim 17, wherem the weight ratto of (a) to (b) is from
about 1:89 to about 99:1.

33. . The method of claim 32, wherein the weight ratio of (a) to (b) is from
about 1:30 to about 30:1.

34. The method of claim 33, wherein the weight ratio of (a) to (b) is from
about 1:2 to about 2:1.
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The net hod of claim 27, wherein said carboxylic acid salt of dodecyl &che

i s dodecyl am ne acetate, dodecyl anine propionate, dodecyl am ne but
dodecyl am ne val erate, dodecyl am ne phthal ate, dodecyl am ne su

dodecylam ne cit :P or dOde%XidﬁgsecW Sl FROEBRTY ORGANIZATION 29. T

claim1l7, wherei

rate,

Px N
‘~u[ \ ﬂxa

MIJ

d salt o iBematie@l Bugawan | NOr gani ¢ sal 1

dodecy| am RRTERNATIONAL ABPLICATION PEAISAES UNDER THEIATEWR @b@pﬂnmmh | TRENTHO@CE)

salt of
nmet hod
the fol

IS unsu
wher ei n
33. Ths
about 1
t he wei

pst.ituted or substituted 32. BY,/0a, cH2CRo, Cf. DE. DK, BR, ES, F1. GB, GE,
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