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regul atory pressure in recent times because of their high toxicity and
concern abowo 9eMaTiy adverse effects on the enviPCINISHSIL5637
Consequently, workers in the trade have continued to seek

| nproved biocides that have low toxicity and are capable of exhibiting a

pr ol onged _ bi oci dal effect at normal use levels. 5

Accordingly, the present invention is directed to microbicidal conpositi ons
and processes that substantially obviate one or nore of .the
probl ens, |inm t a3YNEBGISHE ANFMCROBMGMQS}I@'&NSMTAMOW and
exped i enced by thoséJQBEEYWQRPHQLNEIQR A| SALE THEREQF AND ..Lhe
conposi tions of the presSQDEGYEAMINE QReA SABILTBEREOEoNt r ol i ng’ “t '
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or FIEDE £il2 proI onged ‘periods;of. .tl e, .. .
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ef fective :lll é 3] t he owth of at [east one mcroorganism The 25
conpositio ﬂmg L T ?‘H@s superior mcrobicidal activity -at‘liow

congentrations The novel confpositions aill Prodessés? RFBrpofati Cthe Wodpositions of e
conposition_can.al sQ be considered,a surface. active a%g&l t hat

has the abiPF§eR} PYSREYHEE AroERES &M‘ﬁ%r‘m}ﬁ shaw ynexpqgted, synergistic

against microorganisms, including bacteria, fungi, algae, or mixtures thereof.
Speciﬁcé.lly, the present invention is directed to the use of composition_s cm%g a
mixture of a) dodecylmorpholine or salts thereof and b) dodecylamine or salts thereof.
25 BACKGROUND OF THE INVENTION , -
Many of the products, materials, or media referred to above when wet or subjected
to treatment in water are susceptible to deterioration or degradation including degradation
by bacteria, fungi, algae, or mixtures thereof, unless steps are taken to inhibit such
degradation or deterioration. )
30 To control deterioration or degradation caused by microorganisms, many types of
industrial microbicides are used but some of these biocides are of questionable utility
because they have undesirable odors, are high in cost, show low degree of effectiveness,
or create hazards with respect to storage, use, or handling.
For instance, the use of such popular industrial microbicides as organomercury

35 compounds, organotin compounds, and chlorinated phenols have come under great
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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

20 this invention. ' s

The present invention provides a composition to control the growth of at least one

microorganism comprising a mixture of (a) dodecylmorpholine or a salt thereof and

(b) dodecylamine or a salt thereof where the components are present in a combined

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

25 composition preferably provides superior microbicidal activity at low concentrations

against a wide range of microorganisms. This composition can also be considered a

surface active agent that has the ability to control the growth of at least one
microorganism. ' _

The present invention also provides a method for controlling the growth of at least

30 . one microorganism in or on a material or medium susceptible to attack by the



T

25 | earned by the practice of the present invention. The advant ages
of the present invention may be realized and obtai ned by neans of
the el ements and conbi nations particularly pointed out in the

cl ai ns. It is to be understood that both the foregoing
general des?PPYUR and the fol | owi ng det ai | ed o@éﬂ’q"ﬁff?‘gﬁ are
exenpl ary and expl anatory only and are not restrictive of the 30

present invention, as clained. WO 99/ 13715

PCT/ US98/ 15637 3 : 4 -

DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON : According to
t he met hods of the present invantion, controlling or inhibiting the =

growth of at_ |east microorgani sminclude both the reduction and/or the -
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(even to u : !?et}lré i 1] . o | ] t he
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types of niundueexperimentations bymse skiled in/thd aftamview eof tisidisdlosured t he..resul ting
spoi | age : : ' ekfe b he..
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0 978 i, B8 AR 3 Rl S U8 A 55 M 10,2
and any r esamaunhgf thponikmgeoh(a) dodesylmorpholine or a dalt thersofiaml (b idodesylantine
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15 of industrial products, media, or materials susceptible to the attack by microorganisms.
Such products, media, or materials. include, but are not limited to, dyes, pastes, lumber,
leathers, textiles, pulp, ‘wood é.hips, tanning liquors, paper mill liquors, polymer
emulsions, paints, paper and other coating and sizing agents, petrochemicals,
metalworking fluids, geological drilling lubricants, cooling water systems, pharmaceutical
20 formulations, and cosmetic and toiletry formulations. .
The compositions can also be useful in agrochemical formulations for the purpose
of protecting seeds or crops against microbial spoilage.
Additional advantages of the present invention will be set forth in part in the
description which follows, and in part will be apparent from the description, or may be
25 learned by the practice of the present invention. The advantages of the present invention
may be realized and obtained by means of the elements and combinations particularly
pointed out in the claims. ,
It is to be understood that both the foregoing general description and the following
detfailed description are exemplary and explanatory only and are not restrictive of the
30 present invention, as claimed.



effect; 2) The chem cals in the product produce an
ant agoni stic effect; or 25 R )
The chemicals in the product produce a synergistic effect

An additive effect has no econom c advantage over the individual
conmponent s.wo 99/13715 The antagonistic effect woul d produB€I/HSS34&@7 i ve

I npact. Only a synergistic effect, which 30 Is less likely than
either an additive or antagonistic effect, would produce a positive effect
and therefore be of econom c advant age.4 It is well-known
in the microbicidal literature that there is no theoretical met hod

to provide the |ikelihood of know ng, before actually testing, whether.
additive, W99/ 13715 .

PCT/ US98/ 15637 - DETAILED DESCRIPTION OF

antagoni stic, o s r tic will be.obtained ent 0|des are
m xed to yield Acchtdin %ﬁ‘ ‘?}ﬁﬁ{sé’?% Tesent Invention, control e, &7 ?ﬂ%@ﬁ tg’f“'dal
conposi ti ogﬁw&ﬁ of A1 deagtrmivrobtganismiincheies both tirredttish m&&tﬁépﬁilentmnofsuch

dodecyl nor pholi ne or a salt thereof -and b) dodecyl ami ne or a salt thereof
and denons ’r“é‘fdé an unexpected synergistic effect conpar ed to-the

respgctive corrpItrnern‘oSbalﬁﬁmer undetstbod! That conuolhnﬁcmeegﬁmumratdtast ion€.
O eat ot RSl o DSBSV s b e R ot e
The dodecy |gf63vitﬁ|bﬁhss&ﬁ1all9%otdi‘@mb®f hid Microorgdnisni)l “Controlling” the growth ofTdie
dodecyl al g ohe tBroorgallih cah 2% Includs Sobintidbing e mictoorgamsas popuatonara "o ¢
desired level and/or reducing the population to a desired level (even to undetectable limits,
10 e.g., zero population). Thus, the products, material, or mediums susceptible to attack by
these types of microorganisms can be preserved from this attack and the resulting spoilagé
and other detrimental effects caused by the microorganism can be minimized or avoided.
Furthermore, it is also to be understood that “controlling” the growth of at least ‘one
microorganism can also include biostatically reducing and/or maintaining a low levél

15 microorganism such that the attack by a microorganism and any resulting spoilage of-other
detrimental effects are mitigated, e.g., the microorganism growth rate or microoréanism
attack rate is slowed down or eliminated. b
When two chemical microbicides are combmed or mixed into one product or added
separately, three results are possible: )
20 D T;}e chemicals in the product produce an additive (neutral)
elfect;

2) The chemicals in the product produce an antagonistic effect;

or
25
3) The chemicals in the product produce a synergistic effect.
An additive effect has no economic advantage over the individual components.
The antagonistic effect would produce a negative impact. Only a synergistic effect, which
30 is less likely than either an additive or antagomistic effect, would produce a positive effect

and therefore be of economic advantage.
It is well-known in the microbicidal Hterature that there is no theoretical method
to provide the likelihood of knowing, before actually testing, whether additive,



dodecyl.am ne.. A preferred salt of dodecyl norpholine is 15 20 .

[err] 25 wher e dodecyl nor pholi ne acetate is the npst
preferred salt. Qther preferred -exanpl es of salts include a
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dodecyl norpholine. Simlarly, pref erred salts of dodecyl am ne are
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gglmigillgl ons: The m1crob1c1%al gor}x?p sirugtslseg t};enl\;reegctﬂ{h%g mvennon are xmxtures . V\D
PCT/ US98/ 35&3i1m holine orasalt thereof and b) dodecylamme or & salt thereof and demonstrate 6
Exappl es of Cr ooy gani sns ntroll a by the cOnposi ti.ons e present
bt § onah HEPRERR GRS SEPt ORPAEA e HREC o FREER R ABE and f e
Pseudondngghieve superior, i. ea,egteeteﬂm aﬁiﬁ\‘er qﬁi@ﬁibﬁﬁdaaercﬁwwefefermyoatqbiva Sp. ,
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or gani s s CORSERIFAtionS, FSqRSLR ¥ 6|"P‘éif8°5fm‘|?}'f"8’i§ﬁ%'§‘§s materials, 5 ..  or
medi a. Since tm@o@gﬁa@aﬁng@g thefosmgR: of the toughest organi sms to -
control, the conpositions of the present invention are believed
to be effectrve agai nst nost harferl a fungi, al gae, or mxtures
thegeof. Preferably, the corrbomq |¢_qgqui-H hﬁ, pr esent |nvent|on

cqus

The dodecyl alkyl group is preferably lmear on both the dodecylomo:phohne and
dodecylamine. A preferred salt of dodecylmorpholme is e

15
O -CH, CHzli' .CH, CH,
CpHys - CH,C00". or
20 :
CH,CH,C00™,

25 where dodecylmorpholine acetate is the most preferred salt. Other preferred

examples of salts include a lauric acid salt of dodecylmorpholine and a neodecanoic salt

of dodecylmorpholine. Similarly, preferred salts of dodecylamine are N*H,(C;,H,s)

(CH;CO0) or N*H,(C,,H,;)(CH,CH,COOY), with dodecylamine acetate being the most

preferred salt of dodecylamine. Other preferred examples of salts include a lauric acid
30 salt of dodecylamine and a neodecanoic salt of dodecylamine.

More than one type of dodecylmorpholine or salts thereof and/or more than one
type of dodecylamine or salts thereof can be used to form the mixtures or compositions

of the present invention.



have a low toxicity. The conpositions of the present

I nvention can al so be considered surface active 10 agents'mhich'can
suspend m croorgani sns in such a state that reproduction is substantially
prevent ed. wo go/13715 The conponents of the conposityinis,dl, t he
present invention are commercially avai l abl e and can easily be
synt hesi zed fromcomercially available raw materials. Al so, t he
preparati on of dodecyl nor phol i ne and sglts thereof are described in U S

Pat ent No. 15 5,250,194, which Fs fully incorporated by reference

her ei n. The conponents of the conpositions of the present

I nvention may be chosen based on the conpatibility of these

conponents wt r rial:sy..or.media, e Co'ati'-'bil.i'ty '
may _be determ nriae’%H 1fg)co(r?i fgﬁ%gga@l}éﬁ éé’?@%ﬂbg Pﬁ? Compesions, ‘Eﬁ H’e._s tn and/ or
| ack of r ciavention tigclydet fungiy chaétexia,dalgaeqtandi mixtures theeshf suth as|BekdondnasT he

of  r darnio tgclud i, delga e alxtures theesif cuein o Fsehdomanasi e
Cheart by ity Suerobate deflihenl ARy Aspdbild s, Hosd Gt ("

t he producdre some ef themostcoommeni crganisniseassoeiated Wiktespoilagecbfiproducts| tiatdrials,

syskemit | s preferab t hat .t he cqnposi tiqQn pe freely.soluble in:.the

par fi cul arérfql%l}‘h s“‘ge {h.%se OISR ‘ﬁ“ﬂ’& omed fﬁﬂﬁ E’B&E*}Fr"s%f‘p’%‘ll?%‘?wﬂﬁf’gﬁ’a sion. "
In the foldomposiori of thespiegent infvertionfaee belibvedriobl Efstive agaii¥p fidst Bacedd, | S 25
dodecyl norghal ine or a t%al tthth?rA?f ggf conponent, éb%f s dodegyl-ami ne-or a
salt ther gopel algae, or mixtures thereof,, Preferably, the compgyiions, ﬁb%ﬁ?ﬁ?‘gl Veptiohd (b)
are used ihaveyiew goxiditycal |y effective anounts. The weight ratios
of (a) to (b) ry dependi ng on the type.of m crqorganisns, )
products, mat e\r&i%glcgr,"pgsrm%(??éhetg"?ﬁm Eﬁg'ft’r?é‘ %ﬁﬁagﬁ‘g’aﬂd‘?@ SHfAce @gtiveone
skilOl ed i ragtitewhich can suspend microdrgarifificlinl sucki®igte Hhab eprddubeoil is wititftially

experinentation, the appropriate weight ratios for a 30 specCific
applicati Vel ratio of conponent (a) to conponent (b) preferably ranges
from The componentd(df3fi¢ ESmddaitions of the present invention are commercially

Cbout S??Qé‘%aw&ﬂ%@ﬁﬂ be:tynthesiped;f5om spgmerciatly ayailable raw gnategiali MSO30: L
and nDst the preparation ¢ff dddedyidrphdting Ehd B! théresr 46 d&LAEd 18 G.S. Patent No. - .
80T o i b esiah by A e a1 9161 8, T€oponoe.
concentrat i ons Tha b@mpdheits 0ffthe Sompositions 3PMAE preden? inveMtichRM bR eknHaRIOf :
dodecyl m)ro?ih&lel Qoemp%%bi%tys %}‘ tmésgec:ro?n%hen% E\':1];itel"1r ?hgl gro]:ltrlé)tsr? materials, or media;
Compatibility may be determined by criteria such as solubility in the fluid system and/or
lack of reactivity with the fluid, material, or media in question. The compatibility is
20 readily determined by one of ordinary skill in the art by adding the compositions of the
present invention to the product, material, or media to be used. When used in a fluid
system it is preferable that the cbmposition be freely soluble in the particular fluid
resulting in a uniform solution or dispersion. '
In the following discussion of preferred embodiments, component (a} is
25 dodecylmorpholine or a salt thereof and component (b) is dodecylamine or a salt thereof.
As described above, components (a) and (b) are used in synergistically effective
amounts. The weight ratios of (a) to (b) vary depending on the type of microorganisms,
products, materials, 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

30 specific application. The ratio of component () to component (b) preferably ranges from



about 0.1 to about 2000 ppm and nost preferably fromabout 0. 1 to about

1000 ppm and from about 0.01 to about 5000 ppm of dodecyl am ne
or a salt thereof, preferably from about 0.1 to about 2000 ppm
and nost prwomwaddiy from about 0.1 to about 1000 ppm PCT/US98/15637 In .
accordance with the present invention, the conposition of the present

I nvention 10 may be in the formof a solid, dispersion, emulsion, or
sol ution, dependi ng upon the particul ar application. Further, the
conponents of the conposition may be applied : separately or may be

conbi ned first and then applied to the product, material, or nmedium
The present invention also provides a nethod for control I ing the growh of

at | east about 1 99 td)ﬁlﬁmﬂwﬂ(,)%@aryr&mab@ R6mOdbodt 1300k Clbout 86:8! hid mdsf
medi-um susce §rto att m cr oor gani sm whi ch corrprl ses

b
the step op ahayt % aﬁe!ts Haterl al, or medium:

conposi tion -of Imgemsaﬂbffedwerﬁm@adalwem&m smﬂgm%e@&ngeh@m be .
conposition are esent | n_synergisti cal | y effective anmunts.

Fur t her mor 80tafngd W%%%Y“Fliw@ﬁ@@ﬁmﬁﬁ‘%ﬁc%@l%yeﬁéﬂ WBGFeﬂFa?ﬁ"émméogpm | age
of dddec $A4S
corrgsrl Si nga?%ué Gglg%l%but mb%?%f %ﬁi{ﬂé\ﬁj{l he fgadlﬁglfﬁo m@?&g&or medi unm
a corrposMPPRPth @H@%?ﬁ&ﬁ“:l%@%ﬁﬁ#ﬁb&@@@mo 1 to about w%ppmemds of a
conpositio i

mp frofd SooRf 0D abdht SO pith Tt cﬁgéck d 654 hﬂ?ﬂé@?n%éfer% [ from

exanpl e, the conip05|t|on may be ‘used t revent t
crops, e.gaboutO. mab°“t@991pﬂﬁ; amhmoatypreﬂerabb' fromiabeyt Q.6 tesbaut 160¢ ppm.

De di
pendi ng upon {h@chrBiRBAMH thS esent OEERQ)?. a%c?ﬁ‘%bﬂ% dfifie t Svention

appl i cation of 25 the co nvent1on tould vary. For
i nst@nce, MR ReoiRpBe fermpef @ solidy digpersion, emulmorapmsiobtﬁotgyd@eudmg ©pos piraayl ng

or brushi nSa:‘ﬁB&lQr Taﬂﬁmﬁ%ner 'Fﬂl'th&r Jp{)gg,ﬂﬁ‘gnmt‘gh& Rt &l ﬁ%‘“ﬁ{' edP" oduct
i n question could a be treaté pping in as on of
t he sePar%Yrﬁb@ﬂX bmmbmfpdéirstlaqdl then @ppliedqmﬂl&-ﬂmd{xet Mrumormiwum

conposi tion Coumﬁ&a fjﬂ%mbﬂﬁﬂoégﬁ es a method, fo | on Il B%éégrg%glp&si‘lagiea%

metering wwth a s bl e devi ce af "B 80l
of the conpBsMiGTeQTE N in 9reona Dridueld material v dnedinnm susceptible forattack bytheve, - 0

exapple, t Iﬂﬁcroorgamsm which compnses\%% agé &fzad?n%tg th%groduct atgaxalagr m&'ﬁeous

PCT/ US98/ 15637 pr epar
ermul si on. Rfconpesitieref, therpresenti mmt@n where the mmpormutsfMarwmpngmdﬁeaadded to

t he conpos bf-ésé?i? in synergistically effective amounts.

. Furthermore, the present invention provides a method of preventing spoilage of a

product, material, or medium caused by a microorganism, comprising the step of apply_ing
20 to the product, material or medium, a composition of the present invention where the
components of a composition are present in synergistically effective amounts. For
example, the composition may be used to prevent the spoilage of seeds or crops, e.g.,

cotton, barley, rice, maize, tobacco, etc. o
Depending upon the intended use, the mode as well as the rate of application of
25 the composition of this invention could vary. f‘or instance, the composition could be
applied by a device spraying or brushing onto the material or product. The material or
product in question could also be treated by dipping in a suitable formulation of the
composition. In 2 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 or a dispersion
30 of the composition could be produced. If used as a liquid preservative, for example, the



Based on this specific application, the conposition may be prepared in

liquid form by di ssol ving the conposition in organic solvent. The
conpositions of the present 5 i nvention may be prepared in an

enul sion formby enul sifying the conposition in water, i f
necessar'y,WB)?9’H\§Eﬁ ng a surfactant. In accordance with t hBCHreaen 7

i nventi on, addi ti onal conponents such as insecticides and the like
may be added to the f or egoi ng preparations wthout affecting the
synergistic effects of the conpositiod Insecticides that may be
used include, but are not limted to, pyrethrins, nicotine, chlordane, and
10 par at hi ons. ‘The synergistic activity of the

conbi nati ons descri bed above has been confi usin standard

| abor at or pompasitionglak be Premaredsas, 3t agresus s‘Pﬂe tfo‘teFmg"’e 185 ‘ar e
i ntended §gpictdnt!fiay Bk 8ddedqb the dVnlpositibe. present invention.

M cr obi ol ogi cal Eval uation Fungal al uat
M neral salts-Bpsgéeashi WWW%WWB‘PWW@YM drfg“f‘ol | owi ng
i ngr edi engg di@[)ﬁn%d Geoh ditibrl §1® lorgahicd@iradnt. Z €The/\Bdniposit ﬁ@nioﬂtmf pidsa®O4, 0.7

g of 1.0 got [err] O. 0. Q02 FeSO4. 7H20

0.092 g oﬁnvzouon may be prapared ipjapEmusiqROiprRy by ﬁwggw%m f

gl ucose. t %Lfft hlg" U8t Q‘ Sefactant. In acooradi‘ﬂcéliﬁxﬁtdﬂieop&séﬁt tiﬁveixﬁbd\laﬂ-l The
s ri e .

nmedi um was anounts in test tubes

aut ocl aveddditionab !EP@PCP"F@SfSB‘Fh mmmcﬁasl&andnhe ke, apy e %495%.*2; thei fagcgﬂtnger
grown on  srenarations wﬁ‘ho‘&?ﬁet?cg fﬁé\;\é &fﬁstﬁ%ffect‘é o ite cf)ﬂf;osfndxp ThSkcHai&s thgtd a

spore sus oalon prepar he spores fromthe
sI ant intanay be awsed énoludei hut arel D?ﬁ bmﬂeﬁ\ftpem@&mnﬁa 6’:?05‘?“' tﬂ@rﬂ%l’ﬂ’és 25
phe de%’afaﬁﬁ foncentrations to the sterile mneral salts-glucosenedium
the fungal® spore suspensi on was added. The f| nal spore
concentration Whe synergidiciastivityl of the pembipations describgeabove has been Wmdat ed
P C?'; ?Js\gg/s ngég ':}E@lhﬁg l%or&%%hl’xﬁu@?ﬁs ithstlA¥Pbelow. The following exampléPi29/ 13715
B. Bact eriftendefivte fillustrate,nnot limit, the present inventigni r i ent * br 6t h (2 5 g/I iter of
dei oni zed water) was prepared. This was distributed Ly

15 Microbiological Eval
A. Fungal Exgluagon
. Mineral salts-glucose medium was used.  To prepare the medium, the followmg
ingredients were added to 1 liter of deionized water: 0.7 g of KH,PO,, 0.7 g of
MgSO0,.7TH,0, 1.0 g of NHNO;,, 0.005 g NaCl, -0.002 g FeSO,.7H,0, 0.002 g of -
20 ZnS0,.7H,0, 0.001 g MnSO,.7H,0, and 10 g of glucose. The pH of the medium was
adjusted to 6 with 1N NaOH. The medium was distributed in 5 ml amounts in test tubes
and autoclaved at 121°C for 20 minutes. The fungus, Aspergillus niger, was grown on
a potato dextrose agar slant for 7 to 10 days and a spore suspension prepared by washing
down the spores from the slant into a sterile saline solution. After addition of the biocides
25 in the desired concentrations to the sterile mineral salts-glucose medium, the fungal spore
suspension was added. The final spore concentration was approximately 10°cfu/mL. the
inoculated media was incubated at 28°C for 14 days.



in 5 nL anbunts into test tubes and autoclaved for 20 mnutes at 121[err]C
After addition to the biocides in the desired concentrations to
the nutrient broth, 100 microliters of a 5 suspensi on of
Pseudononasv@83@iSnosa or Ent er obact er aerogenes cel | s of PEPHEWASEE: el v
9.3 x 10[err] cfc/nL were added and incubated at 37[err]C for 24 or 48

hour s. C. Al gae Test An al gae broth was.
prepared by dissolving the following i®gredients in 1 liter of 10

dei oni zed water: 1.0 g of NaNJ err], 50 nmg of NH err]Cl, 58 ng of
CaCl[err], 0.513 g of MySQerr], 0.25 g K[err]HPO4, and 3.0 ng of
FeCl 3. 6H20. The medi um was distributed in 50 ni amunt’'s-into

fl asks and aut dgd av@lﬂﬁﬂﬂh&&]ﬂt&l}c for 20 minutes. After autoclaving, the

bi d t _
Tl T rerop Netf'vioh 025 Bklbdbihliea Uply 0 O0SE0 TRL WACBarG 00
and i ncubainetimis amountsriptertest twbss efd aBoclaved for 2ombgitasrat ]121°§:ndAﬁexgﬁddmog of 180
ft y‘ candl ey @t Rfeidey id E\% Jl@ﬁédsex acmi{augﬂsitot %ﬁn—%ﬂgi%ﬁ? Sl)oofxﬂfcrohters ofa 14

da synergr sm wa
dendhst r at wpmowp&swemmapeemmsasor Enterobacter dn;vgewtcnﬂgompmhwyphol ine

0 Jodecy! gapipldkR AGEL Ahed 59 MBLER P SrESIPANSLks fous, and

dodecyl am né “of am ne acet In a series of tests in

varying 20 ratios and a range of concentrations agai nst the fungus
Aspergillus ni T t!geaet_)ﬁ%& eria Pseudononas aer ugi nosa or
Ent er obacter ‘a ge the alga Chlorella sp. using the '

met hods descri b&ﬁl aIgbobmth was prepared by dissolving liiez follawing ingredients im 1 iliver dff each

baotdr i a1 EPOTEATEL T & 2hN AR e RE LG S mpaf Gag QA ERANENRe ¢ aken

25 025K, 1P, and 3.6 nigoof Fw:le.sm(sm Tied. mediain oas diskitsiteabim56 nflor t he

vari ous m xtures.we t he .end ints r the
pure acti v&™ ?'ﬁ'gsr int éﬁfl? aé’ldowme‘?(ﬁlﬂégﬁﬂjg’ﬁ%mu s "Afer tgéﬁ ;"F sks or
t est tubesbiocides were added to the biognins the desired Tosbenwativng.atiben bye iﬂimht&l‘ohﬁd o
descri bed Kul.l trwicz

Voyor re L I¥owb o1d Gulfte o & CADtHa Po gps agdadidsippibal S e pergiugar, "

VO P9/ 137155—28°C and lighting of 180 ft.-candle intensity (12 hours light; 12 hours darlcness) for

PCT/ US98/ 13637 S0

In the examples 1 through 3, synergism was demonstrated in separate experiments
by testing dodecylmorpholine or dodecylmorpholine acetate designated as componeht A
and dodecylamine or dodecylamine acetate as component B in a series of tests in varying
20 ratios and a range of concentrations against the fungus Aspergillus niger, the bacteria
Pseudomonas aeruginosa or Enterobacter aerogenes, and the alga Chlorella sp. using the
methods described above. _
The lowest concentration of each mixture of compound which completely prevented
‘growth of the bacteria for 24 hours or 48 hours, fungus or algae for two weeks was taken
25 as the end points for synergism calculations. End points for the various mixtures were
then compared with the end points for the pure active ingredients alone in concomitantly
prepared flasks or test tubes.
Synergism was demonstrated by the method described by Kull, E.C., Eisman,
P.C., Sylwestrwicz, H.D., and Mayer, R.L., 1961, Applied Microbiology, 9:538-541,
30 wherein:



QAVa + B/ is less than 1 Qa = Concentrati on of

conpound A in parts per mllion, acting al one, whi ch
produced an end point. Q = Concentration of conmpound B in
parts per RidbdRfs acting alone, which 5 pr e¢hkesEn 87 end

poi nt . QA = Concentration of conmpound A in parts per mllion, in
the m xture, which produced an end point. @B =
Concentration of conpound B in parts pgy mllion, in the mxture, which

pr oduced an end point. 10 : When t he sum of
QV Qa and B/ Qb is greater than one, antagonismis indicated and
when the sumis equal to one, additivity is indicated. Wien the sumof this
value is l'ess thanqéa .ﬁ)QE?Q?iiﬂgs@maﬁtls. S This
procedure for denonstrating synergismof_ the conpositions of this invention

is a wdel Qaised andoncentpiomeiocompovaddy in pavtsy ger Jeillion, @gtingnalgRsrat i on -i s

provided in the,kay cel'ahlefid Sofat, Kull et-al. Further information-.
concerning this progreogﬁrea?ls contained in U S Pat ent No. -

3, 231, 509, Quitrch di Sisineentradon of pempdynd Baine pasts: per gnilkion, acking plope:t Whigh

Bas on the a ' | B synergi stic activity against bacteri.a,
fun}?, and al 9388&&‘55@“ 1ﬁ?lg?lobserved when dodecyl nor pholine or
dodecy| nor Aot Gencamsmtion ef compountbA ieparts pen million, in the mixbue syhiehpraduced
dodecyl am ne ac&ta@q, ifexampl es showi ng synergistic results can be 20 .
found in Exanples o ’ It wll be apparent for those
skill ed i nQBive Gencentiation ofeompound B éuipastsiper yiillion,dn theymixture, which predicedt i ve
anount s (concergnr?ﬁi %F]ﬁ) w || vary depending on the particular organi sns
and par F &l ar applications, and can readily be determ ned by
roui® ne experi nWhemthesnm o) QA/Qa and QB/Qb 3¢ gratsy than gig tantagbaism d indicated e

anount ena .0 i s : La) the
dodecyl! nor g%%ﬁ?éﬁgﬁ %?mglsséélﬁél{?%é%%lfi ﬂ(ﬁty (%@5%‘5%0%%%%% ogé%sa\f uetl-éuer eof
to less thai one; sysergismenistsf f ect t hen woul d be necessary for each
parasite if usegd. . i f . e
additive eff ec'?ﬂ?l S‘h%@ﬁ?g%gﬂ-tﬁ grgo%slt%%ﬁl 4 e{%@gkgggg?ﬁgﬁmgwtﬁdm%n%ﬂ It
wi || be apjsar witelytused dnsisrecepkablel prdcednret idorer detdiled information ds prowidéd inathe ons and
varjations i . Lt .and. .0f oresent
At on: pE e dpA . Pubdly oHRRR, opRAR AN bR 1 ol Be RO R

i nvent i on. PatentsNo.i3,23155090 which elisclcsae is herepy smdepart of this application. - WD

99/ 13715 Based on the above criteria, a synergistic activity agaiﬁggégé%é f f&%@,séd algae
is observed when dodecylmorpholine or dodecylmorpholine acetate is combined with

dodecylamine or dodecylamine acetate. Examples showing synergistic results can be
20 found in Examples 1-4. o
It will be apparent for those skilled in the art that the required synergistically
effective amounts (concentrations) will vary depending on the particular organisms and
particular applications, and can readily be determined by routine experimentation. Use
of a synergistically effective amount enables the use of substantially smaller amounts of
25 (a) the dodecylmorpholine or a salt thereof or (b) dodecylamine or a salt thereof to
achieve a given effect then would be necessary for each parasite if used alone or then
would be necessary if a mere additive effect from these two biocides were obtained.
It will be apparent to those skilled in the art that various modifications and
variations can be made in the compositions and methods of the present invention without
30 departing from the spirit or scope of the invention. Thus, it is intended that the present



11 dnvention cover the nodifications and variations of this
I nvention provided that they cone within the scope of the appended
clainms and their equival ents. Exanple 1.5 Conmponent A
Dodecy! nor obd/imaeis Conponent B = Dodecyl ani ne PCT/US98/1565¢ St
or gani sm Quantities Producing End Points (ppm 10
Ent er obact er [err] aer ogenes
[err] 30 10 19-5 0.4 0.9 15
15 10 0. 25 0.4 0. 65 :
10 0.1 0.4 0.5 3
0. 05 0.4 0. 45 1.5 10
8- ji 20 invention cover the modifications and varig%&:s of this mvéxﬂion prcgn&h that th
0: 7 within the scope of the appended claims ang their equwalglts : 0 2 5
0. 45 6 5 0. 1
0.3 30 2.5 0.5 001
15 15 Example 1 2.5 0.25 0.1 0.35
5 Component A = Dodecylmorpholine
~Component B = Dodecylamine
Tést organism Quantities Producing End Points (ppm)
10 S > = )
Eneerobacter - 1Q, 1Q |Q |Q [Q/Q |Q/Q |QAQ
aerogenes +
Q/Q -
. | .
30 | |10 |os |04 oo -
15 15 | " |10 Joz2s Jos4 joe
- 6 ) T 10 0.1 0.4 . 05 _n
3 | |10 Joos Joa |oas ]
1.5 . {10 (003 |04 (043 I
06 | |10 Joor |o4 jo0a41
|15 5 025 Jo2 |045
6 5 0.1 0.2 0.3
30 125 |05 0.1 0.6
| 15 25 lo2s [o1  [o3s
25 | 25




25

25

WD 99/ 13715

0.

0.04

PCT/ US98/ 15637 , 12 _ Exanpl'e 2
Conmponent A = Dodecyl nor phol i ne Conponent B = Dodecyl amine 5
Test organi : Quantities Producing End Points
Aspergil | us&ﬁ}ﬁggls [err] 10 150 “PP/H;’M“”
60 25 0.4 0.5 0.9 60
10 0.4 0.2 0.6 30 25
0.5 0.7 30 1012 0.2 0.2 0.4 15
25 0.1 0.5 0.6 6 - 25
05. 0.54 3 25 0. 02 0.5 0.52
L5 Bxagtez O 02 0.5  0.51 - -
Component A = Dodecylmorphoiiné
Component B = Dodecylamine
5 _
Test organism Quantities Prodﬁcing-Eh.d Points (ppm)
Aspergillus niger Qi | Q QG | | X 1
0| 150 B
| 60 35 los  fos [oo
' 60 10 Josa Jo2 Joe. i
30 25 lo2 . |os. |o7 . . :
30 . 10 ..} 0.2 02. |04 . ;
15 15 25 . | 0.1 05 |06~
- 125  |o.04 05 |054..
35 Jooz los |os2. |
15 25 foor  fos [os1.. |
o | 1
2 |

|
|

2
15

50 -



25 WD 99/ 13715

PCT/ US98/ 15637 13 - Exanpl e
3 Conmponent A = Dodecyl nor phol i ne Conmponent B = Dodecyl am ne
Test or ganiwomesris Quantities Produci ng End Poi nts ¥qw089s/15637 T
Chorel l a sp. Qerr] Qerr] Qerr] Qerr] '
Qerr]/err] Qerr]/err] QQerr] [err] 10
1.5 0.6 0135 0.4 0.5 0.9 .
0.3 0.25 0.2 . 0.5 0.7 0.6 0.1 0.4

0.2 0.6 0.4 0.2 0. 27 0.4 0.67 15

0.3 0.2 0.2 0.4 0.6 0.24 0.2

0. 16 0. ¥xample 356 '

Component A = Dodecylmorpholine
Component B = Dodecylamine

5
: FTest organism o QuantitisProducmg End Points (ppm)
chorellasp. | | |Q [Q |QQ | QQ
10 " 1.5 .
0.6 025 |04 05 |09 l
| 0.3 025 |02 {os |07
b - 0.6 01 |o4 o2 Jo6
h . 04 02 {027 fos foer |
15 Il . 0.3 02-]o2 o4 |os |
I 024 | " lo2 loi6 |04 |o056
— _ : — 1

20



WD 99/ 3715

20
PCT/ US98/ 5637 14 : -
Exanpl e 4 Conmponent A = Dodecyl nor phol i ne acetate
Conmponent B = Dodecyl am ne acetate Test organi sm
Quantiti es WPANATIHhg End Points (ppm PCT/US81563F er 1 |
Qerr] Qerr] Qerr] Qerr]/err] Qerr]Qerr] Qerr]/qerr]
Pseudononas > 100 aer ugi nosa 10 -
100 10 <1 0.4 1.414 _ 50
10 0.4 0.9 : 25 10
0.25 0.4 0. 65 10 . 10 0.1 0.4 0.5
5 10 0. 05 0.4 0.45 15 T,
2.5 Exagpple 4 0. 03 0.4 0.43 | | 1
10 -0.01 0.4 0.41 . _ . - . 100 55
<1 0. Lomponant A = Dodecylmorpholine acetate ' T 50 5 0.5
0.2 s 0. 7 Component B 25Dodecylamine agetate 0. 25 0.2 0.45 20 e -
= 25 .
Test organism Quantities Producing End Points (ppm) " 1f
Q QU |Q |& |wa | QAIQ.-%i
+. 1.
WQ ‘:.
Pseudomonas >100 S
aeruginosa _ . i
10 100 0 |<1 losa [14 |}
50 10 jos fos oo ]
25 {10 lo2s fo4 [oes i
10 10 Joa  fo4 Jos
15 110 }005 |04 045 -
15 25 10 0.03 0.4 0.43
1 1 10 0.01 0.4 0.41
100 5 <1 0.2 1.2
50 5 0.5 0.2 0.7
25 5 0.25 0.2 0.45
20 25
Chlorella sp. 2
' 1 05 (05 0.5 1
ﬂ 1 _
25 o — =
Note: Combinations of dodecylmorpholine acetate and dodecylamine acetate were not
synergistic against Aspergillus niger.
30 Other embodiments of the present invention wil be aparent to those skilled in the

art from consideration of the specification and practice of the invention disclosed herein.



Chlorella sp. , 2 1 0.5 0.5

0.5 1 25 Not e: Conbi nati ons of dodecyl norpholine acetate and
dodecyl ani ne acetate were not synergi stic against Aspergillus
niger. 30 wo9narns O her enbodinents of the present invention wil be
aparent to those skilled in the art from consi der atPicarusegissive
specification and practice of the invention disclosed herein. ' W
99/ 13715 . _ 15

PCT/ US98/ 15637 15 It is

i ntended that the specification and exanpl es be consi dered as. exenpl ary ,
only, with a true scope and spirit of the-invention being |nd|cated by theﬁ-

fol | owi ng cltds imtended that the W@cﬁﬁiﬂoﬁa}:{i examples be considered as exemplary. only

PCT/ US98/ 1536§'J e scope and spm

o with
t of the i mvennon bemg in cated by the folt -




VWHAT IS CLAI MED | S: 1. A conposition to control the growh of a
| eas one m cr oor gani sm conpri sing synergistic mcrobicidal effective-
anounts of (a) dodecyl norpholine or a salt thereof and (b) dodecyl am ne or

a salt thereof. 2. The conposition of claim1l, wherein a salt of
dodecy! nor wwéwzmsi s dodecyl nor phol i ne acetate, dodecylmlpﬂawm '
propionate, a lauric salt of dodecyl norpholi ne, a neodecanoic acid
salt of dodecyl norphol i ne. 3. - The com05|ﬁ%~@ﬂ_mm 1

wherein a salt of dodecylami ne is dodeggl am ne acet at
propi onate, a lauric salt of dodecylam ne, or a neod I ’u l”"l
dodecyl am ne. 4, The conposition of clai m

m croorgan_l smis selected frombacteria, fungi, al gae or m xt ures t’hereof.
5. NIHATI ISICDAINIED ,w m'4, wheréin said icr oor ganl TR Pseudononas

aer ugi nosa t rab ct er aer. nes rgid-lus ; m Qr -Chl orekla- sp.
6. The conpostti P?ﬂg%’ 'E?%SBW gW m; -_-'3"(b)
from about cdriy@irigls ‘ﬁc Q&r&blcldal effective a?nounmﬁh(a)@bﬂmﬁnérpmﬂnﬁfor alsalikm 6,

e ! Eﬁmg?ﬁ@&%te#e%xﬁfgﬁﬁa%  FHEPERAL e el ght ratio of (a) ¢ 03?b>1 s
fromabout 1:5 to about- 5: 1. - : S :
2. The composition of claim 1, wherein a salt of dodecylmorpholine is
dodecylmorpholine acefate, dodecylmorpholine propionate, a lauric salt  of
dodecylmorpholine, or a neodecanoic aéid salt of dodecylmorpholine.

3. The composition of claim 1, wherein a salt of dodecylamine is
dodecylamine acetate, dodecylamine propionate, a lauric salt of dodecylamine, or a
neodecanoic salt of dodecylamine.

4. The composition of claim 1, wherein the microorganism is selected from

. .-,ga_.-...

bactena, fungi, algae, or mixtures thereof.

5. The composition of claim 4, wherein said microorganism is Pseudomonas
aeruginosa, Enterobacter aerogenes, Aspergillus niger, or Chlorella sp. '

6.  The composition of claim 1, wherein the weight ratio of (a} to (b) is from
about 1:99 to about 99:1.

7. The composition of claim 6, wherein the weight ratio of (a) to (b) is from
about 1:30 to about 30:1.

8. The composition of claim 6, wherein the weight ratio of (a) to (b) is from
about 1:5 to about 5:1.



——TT

99/ 13715

PCT/ US98/ 15637 17 9.
The conposition of claim1, wherein the weight ratio of concentrations are
from about 0.01 to about 5000 ppm of dodecyl norpholine or a salt thereof .
and from-abeijesfdsfid to about 5000 [err] of dodecyl an ne orp@,@sgh/issthereof
10. The conposition of claim9, wherein the said weight ratio of
concentrations are fromabout 0.1 to about 2000 \mﬁmjecyjrmarphgl ine or
salt thereof and fromabout 0.1 to abo Uy 2000 pEi r a salt-

t her eof . 11. The conposition of cl a| ﬁg’ﬁal d wei ght
rati o of concentrations are fromabout 0.1 to about® 1000 #pp

dodecyl nor pholine or a salt thereof and from about 0. 1 to about 1000 ppm

of dodecyl am ne gor arfg Bﬁgfclmm 1, \ﬁherem%?ewexfhtsrhﬁé SE@naitdatibhsageNt
conprising a m xture of dodecyl rmrp oline or a salt thereof and (b) -

dodecyl ani rf@mﬂb@tg&ﬂﬁoﬂ*mtfmm {reemmeemsqi&@erm@lérﬁommbnm ned
syner geti ¢ RgPWYvou f%ﬁ)@ﬁ{&!dd‘d ‘\_th ?ﬁltﬁl gast one mcroorganism

13. A net hod of control'fi ng the “growm east one mcroorgani smin or
on a product, mat er i al, or medi um suscepti bl e to attack by‘sai d:

m croorgani sm Ggnpr é&%cp%%o%ﬁﬂmﬂxf %QH%GPIE gia%og?f’&%ﬁmuﬁﬁi e“a'
or nmedium a conposi ! |on onprising synergistic m c I Cl ective-
anounts of arafrotiabiewt. Immpmnlmﬂ@pmdadwalmommemfamhmqfa@dmm ne or

a salt ther aim 13, wherein-a salt of
?fm ghout 200(90"(? é?dr%ﬁ Q‘ﬁ‘ ne aCQ{a # :

dodecyl nor phiol'ine 1's e, dodecylonnrphollne
propi onate, a lauric acid salt oT dodecyl nor phol i ne, a ‘neodecanoci-c aci d

sal't of dodecyl rfpr phﬂé&%’t&ggg@g{ﬁlﬁg\@ whe%hﬁmgg&gglgxgﬂ{mﬁo%f@nwﬂm\gnﬁ [ein a

salt of dodecyl aninei's
are from about 0.1 to about 1000 ppm of dodecylmorpholine or a salt thereof and from

about 0.1 to about 1000 ppm of dodecylamine or a salt thereof.

- 12. A surface active agent comprising a mixture of (a) dodecylmorpholine or
a salt thereof and (b) dodecylamine or a salt thereof, wherein (2) and (b) are present in
combined synergetic amounts to control the growth of at least one microorganism.

13. A method of controlling the growth of at least one microorganism in or on
a product, material, or medium suscéptible to attack by said microorganism, comprisixig
the step of adding to the said product, material, or medium, a composition comprising
synergistic microbicidal effective amounts of (a) dodecylmorpholine or a salt thereof and
(b) dodecylamine or a salt thereof. '

14, The method of claim 13, wherein a salt of dodecylmorpholine is
“dodecylmorpholine acetate, dodecylomorpholine propionate, a lauric acid salt of
dodecylmorpholine, or a neodecanoic acid salt of dodecylmorpholine.

15.  The method of claim 13, wherein a salt of dodecylamine is dodecylamine
acetate, dodecylamine propionate, a lauric salt of dodecylamine, or a neodecanoic salt of
dodecylamine.



acetate, dodecyl am ne propionate, a lauric salt of dodecylam ne, or a
neodecanoi ¢ salt of dodecyl am ne. WO 99/ 13715

PCT/ US/ 98/ 15637 18

16. The nethod of claim 13, wherein said mcroorganismis selected from

bacteria; teoisnsl gae or m xtures thereof. 17 pcrriBszngeyhod of
claim 13, wherein said mcroorganismis Pseudormﬁa—s\aerugl nosa,

Er aer obact er aerogenes, Aspergillus niger, or a = 18.

The method of claim 13, wherein said 18 oduct, EIM | s wood

pul p, wood chips, |unber, an adhesive, a coatlng, a paper

mll |iquor, a pharmaceutical fornulation, a cosnetic, ‘a f'0| $et>r

formul ation, a geological drilling lubricant, a pet r ocheni cal, pai: nt,
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l'i quor, a rial, an acrylic latex paint enulsion,
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a text|I recrea I 'onal vvater ‘wast e water, a ‘pasteurizer,
a retort cooker, a I|thograph| c fount ain sol utlon or agriculturat crop or
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The net hOdemjmmhaEmﬂo%amm‘amgenmsmpkrngmgent@ C(mt)reﬂqu (b) are added
separately to the product, material, or medl um

18.  The method of claim 13, wherein said product material, or medium is .
wood pulp, wood chips, lumber, an adhesive, a coating, an animal hide, a paper mill
liquor, a pharmaceutical formulation, a cosmetic, a toiletry formulation, a geologieai '
drilling lubricant, a petrochemical, paint, leather, wood, a metalworking fluid, cooling
tower water, a tanning liquor, starch, a proteinaceous material, an acrylic latex paint
emulsion, a textile, influent water, recreational water, waste water, a pasteurizer, a retort
cooker, a lithographic fountain solution, or agricultural crop or seeds.

19.  The method of claim 13, wherein said composition is in the form of a sg}lid, :
dispersion, emulsion, or solution.

20.  The method of claim 13, wherein said components (2) and (b} are added
separately to the product, material, or medium. ' |

21.  The method of claim 13, wherein said components (a) and (b) are first
combined and then added to the product, material, or medium.

22. The method of claim 13, wherein the weight ratio of concentrations is from
about 0.01 to about 5000 ppm of dodecylmorpholine or a salt thereof, and from about
0.01 to about S000 ppm of dodecylamine or a salt thereof.

23.  The method of claim 22, wherein the weight ratio of concentrations is from
about 0.1 to about 1000 ppm of dodecylmorpholine or a salt thereof, and from about 0.1
to about 1000 ppm dodecylamine or a salt thereof.



21. The nethod of claim 13, wherein said conponents (a) and (b) are first
conbi ned and then added to the product, material, or nedium 22.
The method of ajai m 13, wherein the weight ratio of concentrations is from
about 0.01 to aBtodfs3As00 ppm of dodecyl norpholine or a salt thereof, and

fromabout 0.01 to about 5000 ppm of dodecyl ami ne or a salt thereof.
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