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SYNERG STI Cw/\ib)ohda&ROBI AINING A D I\/ET];B’%M shssoh. A
CARBOXYLI C ACID WTH A I\/I ”Wﬁﬂm I OCYANOVETHYLTHI ©O) BENZOTHI AZCOLE

AND METHYLENE- Bl S( THI OCYA D OF I NVENTI ON The present inAvention
.relates to certain conposit cesses useful for controlling the
growt h of one or nore mcroorgdhf$tts and for preventing spoil age caused by
bacteria, fungi, and al gaein—various plouucts, 15 materials, or nedia,
particularly industrial prod or nedia. These products,

mat erials, or nedia include mmmmm mmmm od chi ps, lunber, adhesives,
coatings, animal hides, paper uors, process maters phar maceuti ca

formul ations, cosmetic and toil e?Y*¥ormul ations, geol ogical drilling

| ubki cants, petrochem cals, agrochem cal conpositions, paints, |eathers,
wood, netal working 20 fI UI ds cool i ng water ., _cooling tower water
tanning |iquors, S C ANTIMICROB IALCOM&’OS?TIONS CONTAINING A )

DIMETHYLAI\/IIDE OF A CARBOXYLIC ACID WITH
A MIXTURE OF 2-(THIOCYANOMETHYLTHIO)

BENZOTHIAZOLE AND METHYLENE-BIS(THIOCYANATE)
10 ' '

FIELD OF INVENTION

.The present inveﬁtion relates to certain compositions and processes
useful for controlling the growth of one or more microorganisms and for
preventing spoilage caused by bacteria, fungi, and algae in various products,

15 materials, or media, particularly industrial pr(;duct"s, materials, or media. These
products, materials, or m_edia: include wood pulp, wood chips, lumber, adhesives,
coatings, animal hides, paper mill liquors, process waters, pharmaceutical
formulations, cosmetic and toiletry formulations, geological drilling lubricants,
petrochemicals, agrochemical compositions, paints, leathers, wood, metalworking

20 fluids, \c?ooling water (e.g., cooling tower water), tanning liquors, starch,
proteinaceous materials, acrylic latex paint emulsions, and textiles.

The novel compositions and processes incorporating the compositions of
the present invention show unexpected, synergistic activity against microorganisms,
including bacteria, fungi, and algae. Specifically, the present invention is directed

25 to the use of compositions containing a) a mixture of



prot ei naceous materials, acrylic |atex paint emulsions, and textiles. The
novel conpositions and processes incorporating the conpositions of the -
present inventi how unexpected, synergistic activity a

m cr oor gam@%s”’gﬂsicl udi ng bacteria, fungi, and al gae. 3’?*?%358%3?%? the |
present invention is directed 25 to the use of conp05|t|ons cont ai-ni-ng a)
a mxture of WD 99/02037 PCT/ US98/ 13589 -2

2( -t hi ocyanonet hyl t hi 0) benzot hi azol e and et hyl enebi s(t hi ocyanate) with b)
a dimethylanide of a carboxylic acid. BACKGROUND OF THE | NVENTI ON Many of
the products, materials, or nedia referred to above, when wet 5 or
subjected to treatnent in water, are susceptible to bacterial and/or fungal
deterioration or degradation unless steps are taken to inhibit such
degradation of, ,deterio i.Qn. contr erlo ation qr degradation
caused by i dapgapthntghehER s meiblam L ere vl ® fead but
sone of these biocides are of questlonable utility because they have
undesi rabl e clwethylamide ofjagarharybieagid. show 10 | ow degree of effectiveness or
create hazards mnth respect to storage, use or handling. For instance, the
use of such pBy ~ $HION des as organonercury conpounds,
organotin conpounds and chlorlnated phenol s have cone under great

regulatory pressure Many®E e produths rd@GalS or flediatefefred itd) Bbdvexivhéd wetl5 and
concern about their adverse effect on the;enV|ronnent. Workers in the trade

5 or subjected to treatment in water, are susceptible to bacterial and/or fungal

deterioration or degradation unless steps ar'é taken to ihhibit such degmdation or
deferioratiori. To control deterioration or degradation caused by microorganisms,
various industrial microbicides are used but some' of these biocides are of
questionable utility because they have undesis:able odors,. are high in cost, show

10 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 compounds, organotin compounds and chlorinated phenols have
come under great regulatory pressure in recent times because of their high toxicity

15 and concern about their adverse effect on the environment. Workers in the trade
have continued to seek improved biocides that have low toxicity and are capable of
exhibiting a pmlonged biocidal effect at normal use levels.

Methylene-bis(thiocyanate) can be used alone in low concentrations as

low toxicity biocides. However, at low concentrations, methylene-bis(thiocyanate)



have continued to seek inproved biocides that have lqQqw toxicity and are
capabl. e of exhibi'ting. a prolonged biocidal effect at normal use |evels.
Met hyl ene- hj jocyanate) can be used alone in |low concentrations as | ow
toxicity bib‘géi(g%f@so:%Hov\ever, at | ow concentrations, PCT/US98/13585 - -

met hyl ene- bi s(thi ocyanate) WO 99/ 02037 PCT/ US98/ 13589 -3 tends to .have a
narrow antim crobial spectrumand fails to conpletely prevent the growth
of mcroorganisnms. Simlarly, 2-(thiocyanonethylthio)benzothiazole (also
known as TCMIB) can al so be used al one3i-n | ow concentrations as a bioci de.
Li ke tthe 5 net hyl ene-bi s(thi ocyanate), TCMIB at | ow concentrations, tends
to have a narrow antinicrobial spectrumand fails to conpletely prevent
the gromh of mcroorganisns at tinmes. Accordingly,. the present invention
is directed to,m crobicidal conpositions and processes incorporating these
conposi t i ons ‘AR Bﬁ'ﬁﬂf’?’va?r"l"wrgi'ﬂa]o"aﬁ%a'@n‘gﬂ%w GamPletely Preventifieb| ens,
limtations, and di sadvantages descri bed above and experienced by those

wor ki ng in t Browthof migraorgamismssul ar, the conpositions of the present
invention are capable of controlling the growh of at |east one

m cr oor gani sm especSiaiilagty,f24(thibcyaheméteylihio)benzothiagsle (alsovigiowarasl onged

periods of tine and are safe and econom cal to use. The present invention

I's al so 15 dTOMTEYkahQlsdRienRESal0ke PI187 8RR Atratons 205 bRJcldeNY ikd@edr oW h of at
| east one mcroor gani sm

5 methylene-bis(thiocyanate), TCMTB at low concentrations, tends to have'-a narrow
antimicrobial spectrum and. fails fo completely prevent the growth of
microorganisms at times.

Accordingly, the present invention is directed to microbicidal
compositions and processes incorporating these cogxpositions that substantially
10 obviate one or more of the problems, limitations, and disadvantages deécribed
above and experienced by those working in this art. In particular, the
compositions of the present invention are capable of controlling the growth of at
least one microorganism, especially fungi, bactgria, or algae, over prolonged -

periods of time and are safe and economical to use. The present invention is also

15 directed to methods or processes of controlling the growth of at least one
microorganism.
S AR (0)

Accordingly, it is an object of the present invention to provide a

microbicidal composition capable of controlling the growth of at least one -



SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the present
invention to provide a mcrobicidal conposition capable of controlling the
grow h of at |east one WD 99/02037 PCT/ US98/ 13589 -4 m croorgani sm '
particul arl WGUA37 bacteria, or al gae, over prol onged pePCoMssnBssy t i me.
It is an additional object to provide conpositions which are economcal to
use. Methods of controlling the growth of at |east one mcroorganismare
also 5 objects of this invention. The present invention provides a
conposition to control the growh of at4least one m croorgani smconprising
a) a mxture of 2-(thiocyanonethylthio)benzothiazole and

nmet hyl ene-bi s(thi ocyanate) with b) a dinethylam de of a carboxylic acid
where the.conponents are present in a 10 conbi ned amobunt synergistically
effective to control the growth of at |east one mcroorganism The

conposi t i ons mi¢roptganisme pasticularhy Bmgi, dbacteniz foe kgbe, yover prolotiged parjpds bbHr -

m crobicidal activity at |ow concentrations against a wi de range of

m croor gani siige. The present invention also provides a nmethod for
controlling the growh 15 of at | east one m croorganismin or on a

material or medium SH%&PMdmoﬁalt&rj'&E t@fﬂ%@p@ﬁ&ﬁ&?%%%@&%ﬂ&ﬁﬁ&c“

conprises the step of adding to the nate nmedi um a conposi ti on of
the present 'tJ'Ms%ntMg@xdeJogtrEﬂﬁgg 2 rg\rn}ﬁ\ncgts at (I)Jasttorr]:g microorganism are also

5 objects of this invention.

‘The present invention provides a composition to control the growth of
at least one microorganism comprising a) a mixtufe of
2-(thiocyanomethylthio)benzothiazole and methylene-bis(thiocyanate) with b) a
dimethylamide of a cax;boxylic acia where the components are present in a

10 combined amount synergistically effective to control the growth of at least one
microorganism. The compositions of the present invention preferably provide -
superior microbicidal activity at low concentrations against a wide range of
microorganisms.

The present invention also provides a method for controlling the growth

15 of at least one microorganism in or on a materiai or medium susceptible to attack
by the microorganism which compﬁses the step of adding to the material or
medium a composition of the present invention, where the comp;)nents of the
composition are present in synergistically effective amounts to control the growth

of the microorganism.



conposition are present in synergistically effective anobunts to control the
grovwith of the m croorganism WD 99/02037 PCT/ US98/ 13589 -5 The

synergi sti C@Uﬁ’/oz%y ective anount varies in accordance with the material or
mediumto be treated and can, for a particular applicati orf T Hat nel y
determined by one skilled in the art in view of the present invention. The
present invention al so enbodies the separate addition of a mxture 5 of
“2- (thi ocyanonet hyl t hi o) benzot hi azol e and net hyl ene-bi s(thi ocyanate) with a
di met hyl ami de of a carboxylic acid to the-products, materials or media
descri bed above. According to this enbodinent, the conponents are
individually added to the systemso that the final anmount of the m xture
of 2-(thiocyanonethylthio) benzothiazole and mnet hyl ene-bi s(thi ocyanate),
and the dinethyl am resent in 10 the systemat the tinme of use is that
anount. synergi sti cal ?56 g‘f“ﬁ?&“ﬁ‘b’ gllectynamagnt vaRes 19 a5earanse _“38‘ Peast one

m croorgani sm The conpositions of the present invention.are also useful in
preserving \BaEEn, O medina t9rbej treatesh andgan pfos @ patticulapapplication, begputinely s
susceptible to attack by mcroorganisns. Such nedia or materials include
but are not |determinedd by ody elslledlin theattds viewuofthe prdsertimeention.t exti | es, pul p,

wood chips, tanning liquors, paper mll [liquors, polyner enulsions,
paints, paper and ot k¢ peeat ifgn@ditalsd Eh@licddRdicparate Ridalonrial Mkndrd Ui ds,
geological drilling lubricants, petrochem cals, cooling water systens,

phagmaceut i ¢ 2t @ideyailrhhyimic)oehz6RIBE afid athyledb-bilthibe)Mafly bith 2ONs-
dimethylamide of a carboxylic acid to the products, materials or media déscribed
above. According to this embodiment, the components are individually added to
the system so that the final amount of the mixture of 2-(thiocyanomethylthio) -
benzothiazole and methylene-bis(thiocyanate), and the dimethyl amide present in

10 the system at the time of use is that amount synergistically effective to cbntrol tixe
growth of at least one microorganism.

The compositions of the present invention are also useful in preserving
various types of industrial products, media, or materials susceptible to attack by
microorganisms. Such media or materials include but are not limited to dyes,

15 Ppastes, _lumber, leathers, textiles, pulp, wood chips, tanning liquors, paper mill
liquors, polymer emulsions, paints, paper and other coating and sizing agents,
metalworkiﬁg fluids, geological drilling lubricants, petrochemicéls, cooling water
systems, pharmaceutical formulations, aﬁd cosmetic and toiletry formulations.

The compositions. of the present invention can also be useful in

20 agrochemical formulations for the purpose of protecting seeds or crops against



The conpositions of the present invention can also be useful in 20
agrochem cal fornulations for the purpose of protecting seeds or, crops
agai nst WD 99/ 02037 PCT/ US98/ 13589 -6 m crobial spoilage. Additional. -
advant ages W ¥®B837pr esent invention will be set forth - .i RCPEF8/13589t he
description which follows, and in part will be apparent fromthe
description, or may be learned by the practice of the present invention.
The advantages of the present invention may be realized and obtai ned by
means of the 5 el enments and conbi nati ong -particularly pointed out in the
clains. It is to be understood that both the foregoing general description
and the followi ng detailed description are exenplary and explanatory only
and are not restrictive of the present invention as claimed. DETAILED
DESCRI PTI ON OF THE PRESENT | NVENTI ON 10 According to the nethods of the
present i nvemidrehal spoitageolAdditipnal advanthgdsiof itegpredeat ipvention wifl betset fostbt - one

m croorgani smincludes the reduction and/or the prevention of such grow h.

It is to be inysarthiarthedetetiptionochitin fdllob, amiointpafwilllg app&rentdfrémitiie of at | east
one .m croorgani sm the gromh of the mcroorganismis inhibited and/or

prevented. d&chiption! BEmayBe @éamehwnﬁe pfacie &rtﬁ%&saﬁ iREAGSH.| #hd ¥ no growth

of the mcroorganism "Controlling"” the growth at Ieast one

?‘6358229325%98%?}%%%?‘%2%%@%S‘@&E@%%%%Vﬁé‘%ﬁ?ev'eﬁ& sl o) R e o,
€&, 2€ro péiE r?tg Lu?dﬁ' gdmb?x?a%/ogg parﬂgllx bll} Sox%tes ogt mWLe claims.

It is to be understood that both the foregoing general description and
the following detailed'description are exemplary and explanatory only and are not
restrictive of the present invention as claimed.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

10 ' According to the methods of the present invenﬁon, controlling or
inhibiting the growth of at least one microorga:ﬁsm includés the reduction and/or
the prevention of such growth.

It is to be further understood that by "controlling" the growth of at least
one microorganism, the growth of ﬁle microorganism is inhibited and/or prevented.

15 In other words, there is no growth or essentially no growth of the microorganism.
"Controlling” the growth of at least one microorganism maintains the
microorganism population at a desired level, reduces the populaﬁon to a desired
level (even to undetectable.limits, e.g., zero population), and/or inhibits the growth
of the microorganism. Thus, the products, material, or media susceptible to attack

20 by these types of microorganisms are preserved from this attack and the resulting



of tlhe m croorganism Thus, the products, material, or media susceptible to
attack 20 by these types of microorganisns are preserved fromthis attack
and the reswlddong3¥\D 99/ 02037 PCT/ US98/ 13589 -7 spoi | age ranesod/izeso
detrinmental effects caused by the m croorgani smcan be avoided. - Further,
it is also to be understood that "controlling" the gromh of at |east one
m cr oorgani sm can al so i nclude biostatically reducing and/ or maintaining a
| ow | evel of microorgani smsuch that the7 attack by a m croorgani smand any
resulting 5 spoilage or other detrinental effects are nitigated, i.e., the
m croorganismgrowh rate or mcroorganismattack rate is slowed down or

el i m nated. Wen two chem cal m crobicides are conbined or m xed into one
product or added separately three results are possible: 1) The chemicals

in the produciofiipeding R dafdiehtal efdchieidhdealby 8 htGber, fan“}n 2in BO8vaI@M-cal s

in the product produce an antagonistic effect, or The chemcals in the

product pr oduggyg, Sy RSigy gteeqmsérﬁts&i PR e SE R loriERaRGpgCOnOM ©

advant-age ov ual- conponents ant gonl stic etfect would

produce a negative inpac istic eff whi.ch is less likely
than either af“E¥EFaY ﬂ?ﬁ?é&&?@%?"& feduging B&B‘&H@é@ﬂ% Vi tive
effect and therefore possesses econom c advantages. |t is well-known in the
m crobi ci dal lFYel Of AicrPetsatism suehethat the afaskycomicroasganismyanchany resuliteovi de t he
| i kel i hood of knowi ng, before actually testing, whether additive,

ant &goni st i c, spoilageyanether detrimestal effects are Initigateds g the chiasbergartisw ghovathi des ar e

rate or microorganism attack rate is slowed down or eliminated.

When two chemical microbicides are combined or mixed into one
product or added separately three results are possible:

1) The chemicals in the product produce an additive (neutral) effect.

10 2) The chemicals in the product produce an éntagoni_stic effect, or
‘ 3) The chemicals in the product produce a synergistic effect.

An additive effect has no economic advantage over the individual -
coxﬁponents. The antagonisﬁé effect would produce a negative impact. 6111y a
synergistic effect, which is less likely than either an additive or ahtagonistic effect,

15 produces a positive effect and thefefore possesses economic advantages.

It is well-known in the microbicidal literature that there is no theoretical
method to provide the likelihood of knowing, before actually tésting, whether
additive, antagonistic, or synergistic effects will be obtained when two biocides are
mi#ed to yield a formulation. As can be seen in the examples, concentrations as

20 high as 9000 ppm of the dimethylamide of a carboxylic acid by itself were



mxed to yield a fornulation. As can be seen in the exanples, o
concentrations as 20 high as 9000 ppm of the dinethylam de of a carboxylic
acid by its&dgoneez WO 99/ 02037 PCT/ US98/ 13589 -8 i neff epetnessagssh nst: t he
test organism Thus, the dinethylam de of a carboxylic acid for all :
practical purposes can be viewed as a non-mcrobicidal material. THis is
one of the unique features of this invention as it nmakes use of a

non-mi crobicidal material such as dinmethyl anide to significantly inprove
on the antimcrobial 5 properties of a m xture of _

2- (t hi ocyanonet hyl t hi 0) benzot hi azol e and net hyl ene-bi s(t hi ocyanate). This
is a very unexpected and synergistic feature of this invention. This
result, froma conbination of mcrobicides and a non-m crobicidal
material, is igeffeetiye againet the east srgamen. Thes, hedimbihgiatide FARMBTXYCAS -
conmbining a mxture of 10 2-(thi ocyanonet hylt hi o?benzot hi azol & and

met hyl ene- bi o4 il praraRpstbosts bhh B viBldPI AT forRlad? n AL bk §s 201 0
denonstrate an unexpected, synergistic effect conmpare 0 the respective
conponent s al Qsi ti.ons .achi eve uperiQr, i.e. greater
than additi vé’,%]rghf 3’}@??%“?3% g gt ‘3&@"%‘1 o 35, i¥ ke e pRg mgRLucrobigidals s "o wi de
variety of m_croorgani sns. anpl es .of._m croorgani sns include 15 fungi,
bacteria, al d’éaé?mgﬁffﬂrﬁsﬁ'ﬂ?@mf’nﬁéf‘éﬂgmgﬁﬁ?m HEPTRYS e ganimigrehiali anum and
Pseydononas aerugj nosa. These organi sns are sone. of the nbst conmon

or gani sns . as PEP* &f\?vi"ﬂ‘ﬁméep'éﬁz'ﬁg‘éc)@fmfp‘?tb!dﬁl&)#,nzmi@mliBmds, ~or media. Since
these representative organisns are also sone of the toughest organisns to
control, the methylene-bis(thiocyanate)., This is a very unexpected and synergisiic feature of :

this invention. This result, from a combination of microbicides and a
non-microbicidal material, is a very rare occurrence.
. The microbicidal compositions combining a mixture of
10 2-(thiocyanomethylthio)benzothiazole and methylgne-bi's(thiocyanate) with a
dimethylamide of a carboxylic acid demonstrate an unexpected, synergistic effect
compared to the respective components alone. Thus, these compositions achieve
superior, i.e. greater than addiﬁve, microbicidal activity at low concentrations
against a wide variety of rﬁicroorganisms. Examples of microorganisms include
15 fungi, bacteria, algae, and mixtures thereof such as Trichoderma harzianum and
Pseudomonas aeruginosa. These organisms are some. of thé most common
organisms associated with spoilage of products, materials, or media. Since these
representativé organisms are also sdme of the toughest organisms to control, the

compositions of the present invention are believed to be effective against most



conpositions of the present invention are believed to be effective agai nst
nost. WO 99/ 02037 PCT/ US98/ 13589 -9 bacteria, fungi, algae, and m xtures
thereof. Preferably, the conpositions of the present invention have a | ow
toxicity. Theopwapdr ati on of 2-(thi ocyanonet hylthi 0) benzot PCBuB®3ISBS - -
described in U S Patent Nos. 3,520,976 and 5,073,638 and the preparation
of methylene 5 bis(thiocyanate) (MIC) is described in U S. Patent No.
3,524,871, and these disclosures are fully incorporated by reference
herein. 2-(thiocyanonethylthio)benzot hiLgzol e and

met hyl ene- bi s(thi ocyanate) are both comercially avai I abl e and they are
al so easily synthesized fromcomercially available raw materials. MICis
al so known as 2-net hyl ene-bi s(thi ocyanate). 10 The

2- (t hi ocyanonet hyl t hi 0) benzot hi azol e and net hyl ene-bi s(t hi ocyanat e)

m xture i s sobadteria, fimgiiaigge candoeixtures theresf. uRbéeratiyicthe corapositions ef theanes as
Busan(r) 1009, MECT, etc. These commercial products are available from
Bucknman Labor glesnt ﬁﬁeﬂd&nﬂfaﬂ@hh&ﬁ%x&ci{yﬂc- and other distributors. Busan(r)
1009 is an enul sifiable concentrate of 10% by wei ght of 15

rzre'g LC: ce)(r:]gagf)gl(et mgwmﬁ%hﬂlogzghﬁ?@%%%&%%e I ngr ec‘lmér?PEd ™ the
;“béht” 1 %“fﬁdg?)%ﬁw%ggf%}f?ﬁf ot s Sort ki il EPoRier St oy
t of 2- (t1§zthx %ﬁ'ﬁge(t (!Z)tlQldgzcn%delontlr}ISazlglegt I?Igdii gaf%flbaggtthe%e “to about
80% pr ef er ab? y
disclosures are fully incorporated by reference herein.
2-(thiocyanomethylthio)benzothiazole and methylene-bis(thiocyanate) are both
commercially available and they are also easily synthesized from commercially
available raw materials. MTC is also known as 2-methylene-bis(thiocyanate).
10 The 2-(thiocyanomethy1thic;)benzothiazole and
| methylene-bis(thiocyanate) mixture is sold in varying concentrations under such
commercial names as Busan® 1009, MECT, etc. These commercial products are
available from Buckman Laboratories Intemaﬁonal, Inc. and other distributors.
Eusan” 1009 is an emulsifiable concentrate of 10% by weight of
15 2-(thiocyanomethylthio) benzothiazole and 10% by weight of
methylene-bis(thiocyanate). The amounts of the active ingredients in the mixture
used as a component in this invention can preferably vary from about 1% to about

80%, preferably from about 1% to about 40%, by weight of

, 2-(thiocyanomethylthio)bénzotlﬁazole and from about 1% to about 80%, preferably



WD 99/ 02037 PCT/ US98/ 13589 - 10 | % to about 40% by weight of

net hyl ene-bi s(t hi ocyanate). The nost preferred anounts of these
ingredients are those found in Busan(r) 1009. A descrlptlon of the

di et hyl ar nimdess/ombB7 car boxyl i ¢ acids can be found in U S. faiens3sios.
4,425,186 and 5, 388,644, both incorporated in their entirety by 5 reference
herein. U S. Patent No. 5,388,644 further shows a nethod of naking " these
types of dinmethyl am des. Suitable N, N-di nmethyl am des of carboxylic acids
can be preferably prepared from straightjgchai n carboxylic acids containing
from 12-18 carbon atonms. Although any carboxylic acid containing from
12-18 carbon atons is suitable for purposes of the present invention,

t hose carboxylic acids 10 containing 18 carbon atons are preferred, since-
such acids are readily available in large quantities at econom cal costs.
These pref er rEfd taabals 486 by wedigte of nikiglenebis(thiveghnhte).hTHe Rpseprefee@dt one

car bon- car bon doubl e bond. Specific acids <classified within this preferred

category i nclaislintstiftihedk Sngh@ierdtd fetthske fQindah Gusan® 10090l €i ¢, |inol enic,
ricinoleic, and m xtures thereof. Al so suitable are the nlxed 15 aC|ds

found in tall, cast Ofx ddsOf onc&%f&ﬁﬁﬁg &nhbe{lso?%grbog%ﬂc e&id{spclgﬁ% ?un]da{?seed

saf f | ower, sesarre and soybean oi hyl am

id DVAT b d I di
act 0o (DT ERBENSE e i e %@oﬁe% A PR ARG O |
Labgratories, Inc. Atypical_analysis of this tall oil fatty acid (which

i s converted rfe&rmj\elieg\ 35S+ Batey\Do. 5,388GAdfapher shows agmrghorefgnaking

these types of dimethylamides. Suitable N,N-dimethylamides of carboxylic acids

can be preferably prepared from suajght chain carboxylic acids containing from
12-18 carbon atoms. Although any carboxylic acid containing from 12-18 carbon
atoms is suitable for purposes of the present invention, those carboxylic acids '
10 containing 18 carbon atoms are preferred, since such acids are readily available in
large quantities at economical costs. These preferred acids are further
characterized by having at least one carbon-carbon double bond. Specific acids
classified within this preferred category include, but are not limited to: oleic,
linoleic, linolenic, ricinoleic, and mixtures thereof. Also suitable are the mixed
15 acids found in tall, castor, cdm, cottonseed, linseed, olive, peanut, rapseed,
safflower, sesame, and soybean oils. A dimethylamide of tall oil fatty acids
(DMATO) can be used and is available as a primary ingredient in Busperse° 47
dispersant, available from Buckman International Laboratories, Inc. A typical

analysis of this tall oil fatty acid (which is converted to DMA) is as follows:



-11 Typical Analysis Fatty acid, pct 97.5 5 Rosin acids, pct 1.0
Unsaponi fiables, pct 1.5 Linoleic acid, pct 45.1 deic acid, pct 49.5
Sat ur at ed agj 1.6 10 Acid nunmber 195.0 Saponificatig er 197.0
Color, Gar dgueo%g/:g?ogl} Specific gravity, 25 C. /25 0.902 Ti trpe&f&ég?ﬁ% 15
Fl ash point, *F 380.0 Fire point, 'F 423.0 The N, N-di net hyl am des- of
these tall oil fatty acids will sonetines hereinafter be referred to as
DVA. 20 Specific exanples of dinethylam des of a carboxylic acid include,
but are not limted to, N, N-dinethyllirdl-enan de,

N, N- di et hyl ri ci nol eami de, N, N- di net hyl ol eam de, and .

N, N-di net hyl | i nol eam de. In accordance with the present invention, mxtures
of di net hyl am des of- :

Typical -
Analysis '

Fatty acid, pct 97.5
5 Rosin acids, pct 1.0
Unsaponifiables, pct _ 1.5
Linoleic acid, pct o ' 45.1
Oleic acid, pct | | 49.5
Saturated acid, pet 1.6
10 ~ Acid number ' 195.0
- Saponification number ' 197.0
Color, Gardner 3.0

Specific gravity, 25°C./25 o 0.902
| Titre, *C | 2.0
15 Flash point, ‘F ' 380.0

Fire point, °F _ 423.0

The N,N-dimethylamides of these tall oil fatty acids will sometimes
hereinafter be referred to as DMA.

20 Specific examples of dimethylamides of a carboxylic acid include, but
are not limited to, N,N-dime&jllinolenamide, N,N-dimethylricinoleamide, N,N-
dimethyloleamide, and N,N-dimethyllinoleamide.

in accordance with the present invention, mixtures of dimethylamides of
carboxylic #cids can also be used in the composition of the present invention. The

25 dimethylamides of carboxylic acids useful in the present invention are



carboxylic acids can also be used in the conposition of the present
invention. The 25 dinethylam des of carboxylic acids useful in the present
i nvention are WD 99/02037 PCT/ US98/ 13589 -12 commercially avail able or nmay
be synt hesi &P 8M comercial ly available raw naterial sPCTHES13589 - - .
di et hyl am des of a carboxylic acid may be chosen, for -exanple, based on
the conpatibility of the dinmethylamde of the carboxylic acid with the 5
products, materials, or nmedia. The conpatibility is readily determ ned by
addi ng the dinethyl anm de of the carboxyRi-c acid to the products,
-materials, or nedia to be wused. Conpatibility may al so be det.erm ned by
criteria such as solubility in a fluid systemand/or |ack of reactivity
with the fluid in question. Wien used in a 10 fluid system for exanple,

it is preferable that the dimethylam de of a carboxylic acid be freely

sol ubl e or di <puPLriglinayaatle,ar may be synthgsized from eommerginlly availpble my i n 2

uni form sol ution or dispersion. Exanples of fluid systens are tanning

li quors, pap®@aterials.] |iquors, cooling tower waters, and paints. In the
foll owi ng discussion of preferred enbodi nents, conmponent (a) is 15 a

Busan(r) 1009 producThedintdthyilsnides «frakdashdxiyidhad aapdethoseh efopkxanpie xt ure of
10% by wei ght of 2-(thiocyanonethyl-thio)benzothiazole and 10 % by wei ght

of methyl enepRiféd me%iﬁﬁﬂfbﬁlﬁ%' oftfid iRERPARMe dfitle tabdMhe 2l GifRe Of choi ce
is the N, Ndinethylamde of tall oil tatty acids.

5 productS, materials, or media. The compatibility is readily determined by adding
the dimethylamide of the carboxylic acid to the products, materials, or media to be
used.

Compatibility may also be determined by criteria such as solubility in a
fluid system and/or lack of reactivity with the fluid in question. When used in #
10 | fluid system, for example, it is preferable that the dimethylamide of a carboxylic
acid be freely soluble or dispersible in the particular fluid system, resulting in a
uniform solution or dispersion. Examples of fluid systems are tanning liquors,
" paper mill liquors, cooling tower waters, and paints.
In the following discussion of preferred embodiments, component (a) is
15 a Busan® 1009 product which is an emulsifiable concentrate of a mixture of 10%
by weight of 2-(thiocyanomethyl-thio)benzothiazole and 10% by weight of
methylene-bis(thiocyanate) and component (b) is DMA. The DMA of choice is the
N ,N—dimethylamide of tall oil fatty acids.

As described above, components (a) and (b) are used in synergistically

20 effective amounts. The weight ratios of (a) to (b) vary depending on the type of



As descri bed above, conponents (a) and (b) are used in synergistically 20
effective ampunts.. The weight ratios of (a) to (b) vary depending on the
type of WD 99/ 02037 PCT/ US98/ 13589 -13 mi croorgani sns, products,
materials, OYO8%3 to which the conposition is applied. PCRASEKI3F%d i n
the art can readily determine in view of this disclosure, and wthout
undue experinentation, the appropriate weight ratios for a specific
application. . The ratio of conponent (a) to conponent (b) preferably ranges
fromb5 about 99:1 to about 1:99, nore preFerably fromabout 1:30 to about
30:1, and nost preferably fromabout 1:5 to about 5:1. In general, an
effective fungicidal, bactericidal, and/or algicidal response can be
obt ai ned when the synergistic conbination is enployed in concentrations
(based on the nmedia to be treated or enulsion used) ranging from 10 about
0. 01 to about M&IOOZpHsms fpraduets;i materiads, 2r (rieiade whivhrthe bympdsitionp lenzot hirazol e
and net hyl ene-bi s(thi ocyanate), preferably fromabout 0.1 to about 1000

ppm and nosappliedf Onelskilled i thealitosah réadily idetekine!in ViOW of IS did€l8suke,0m about
0.1 ppmto about 5000 ppm of the dinethylam de of a carboxylic acid,

preferably frea whesit un@xe]exb&ilﬂg%ﬁon?&QQpﬂBHﬁat@%igHﬁx%ﬁono?fa fiy from

about 0.1 to about 500 ppm 15 In accordance with the present invention,
e e O e S et
compnents of FobATRSB 198, TR e B kol SEBCL3H oo [heP® ©001 e
most preferably from about 1:5 to about 5:1. |
In general, an effective fungicidall, bacteriéidal, and/or algicidal -
response can be obtained when the synergistic combination is employed in
concentrations (based on the media to be treated or emulsion used) ranging from
10 about 0.01 to about 5000 ppm .of the mixture 2-(thiocyanomethylthio)benzothiazole
and methylene-bis(thiocyanate), preferably from about 0.1 to about 1000 ppm, and
most preferably from about 0.1 to about 500 ppm; and from about 0.1 ppm to
about 5000 ppm of the dimethylamide of a carboxylic acid, preferably from about
0.1 to about 2000 ppm, and most pfeferably from about 0.1 to about SO0 ppm.
15 - In accordance with the present invention, the composition may be in the
form of a solid, dispersion, emulsion, or solution, depending upon the particular
application. Further, the components of the compoSition may l;e applied separately
or may be combined first and then applied to the product, material, or medium.

The present invention also provides a method for controlling the growth

20 of at least one microorganism in or on a material or medium susceptible to attack



The present invention also provides a nethod for controlling the gromth 20
of at |east one mcroorganismin or on a material or medium susceptible to
attack WD 99/ 02037 PCT/ US98/ 13589 -14 by the m croorgani smwhich conprises
the step of W&#PiPhg to the product, nmaterial, or nedi umRETASIPBSEX i-on of
t he present invention, where the conponents of the conposition are present
in synergistically effective anmounts. Furthernore, the present invention
provi des a nmethod of . preventing 5 spoilage of a product, naterial, or

medi um caused by a bacteria, fungi, and/idr- al gae, conprising the step of
applying to the product, material, or nedium a conposition of the present
i nvention where the conponents of the conposition are present in
synergistically effective anobunts. For exanple, the conposition may be

used to prevent the spoilage of seeds or crops, e.g., cotton, barley, rice,
mai ze, 10 t obwctbe mierperzamep avhichnepmpsises the step rof @pplpiz us the producknde as ~wel |
as the rate of application of the conposition of this invention could
vary. For i nshaeria, ot inedium@nqaasiokition of thelpdeseit iapdmtios,Owlate Stitr cviipogents
brushing onto the material or product. The material or product in question

coul d al so b&)ﬂtﬁ@@drﬂd)siﬁ%ndtd)ﬁﬁh%t imsyae@whéaiylafeé@ef@ﬁdmksatl on of the

conposition. In aliquid or liquid-lI'ike medium the conposition could be

T ot o THGERS MRl LR
ot ofar ed s AHOUEGEAFTONRE mieral br RERUR cHused B a V2B hingl anditr °°
algae, comprising the step of applying to the product, material, or medium, a
composition of the present invention where ihe component.sﬂ of the composition are
present in synergistically effective amounts. For example, the composition may be
used to prevent the spoilage of seeds or crops, e.g., éotton, barley, rice, maize,
10 tobacco, etc.

Depending upon the intended use, the mode as well as the rate of
application of the composition of this invention could vary. For instance, the
composition could be applied by spraying or brushiné onto the material or prdduct.
The material or product in question could also be treated by dipping in a suitable

15 formulation of the éomposition. In a liquid or liquid-like medium, the composition
could be added into the mediurﬁ by pouring or by metering with a suitable device
so that a solution or a dispersion of the composition could be pr-oduced. If used as

a liquid preservative, for example, the composition may be prepared as an aqueous

emulsion. If necessary, a surfactant.may be added to the composition.



enmul sion. If necessary, a surfactant may be added to the conposition. WO
99/ 02037 PCT/ US98/-13589 -15 Based on the specific application, the

conposition prepared in liquid formby dissolving the conposition
in,an organ?@ﬁégggént. The conpositions of the present iﬁvgﬂF?%ﬂgﬁhy be
prepared in an enulsion formby emulsifying it in water, or if necessary,
by adding a surfactant. In accordance with the present S invention,
addi ti onal conponents such as insecticides and the |ike may be added to
the foregoing preparations wthout affedfi-ng the synergistic effects of the
conposition. Insecticides that may be used include, but are not limted to
pyrethrins, nicotine, chlordane, and parathions. The synergistic activity
of the conbi nations descri bed above has been 10 confirmed using standard
| abor at ory techni que gﬁﬁ%uLustr ted bel.ow. The fol] ow ng exanp]es are

X t

intended to illustra ¢ SheFific application, fhe gQMpQsHion TAYhG PIERATRhI oF.

M crobi ol ogi cal Evaluation Nutrient broth (2.5 g/liter of deionized water)
was pr epar ed. liqoid formchy dissslvifigsthe cermpasitionrin 8n erzapiepsghvest. i Fheocampesitionbes and
autocl aved for 20 mnutes at 121 'C. After addition of the biocides in the
desi red conceoftth@presans itventidnemayube prepdred br ot émuldion form by emulsifyiag dtfina
suspensi on of Pseudonobnas aerugi nosa cells of approximately 9.3 x 10
cfc/nl were adgted oriftheciiearpabpaddiig 8 durfactaf. Brladdeidhsce with iBHr&&aNP! € whi ch

follows, synergistic effect was denonstrated in 20 separaté experiments by
testyng a m XhirfioR additiohdll BmpBRARELEY hs fnSlRliaBCAREHRE Baf ve added to
the foregoing preparations without affecting the synergistic effects of the
composition. Insecticides that may be used include, but are not limited to
lpyrethrins, nicotine, chlordane, and parathionS.
The synergistic activity of the .combinations described above has been

10 confirmed using standard laboratory techniques as illustrated below. The following -

examples are intended to illustrate, not limit, the scope of the present invention.

Microbiological Evaluation
Nutrient broth (2.5 g/liter of deionized water) was prepared. This was
15 - distributed in 5 mL amounts into test tubes and autoclaved for 20 minutes at
121°C. After addition of the biocides in the desired concentrations to the nutrient
broth, 100 microliters of a suspension of Pseudomonas aeruginbsa cells of
approximately 9.3 x 10* cfc/mL were added and incubated at 37°C for 24 hours.
In the example which follows, synergistic effect was demonstrated in

20 separate experiments by testing a mixture of 2-(thiocyanomethyl-thio) benzothiazole



CVO 99/ 02037 PCT/ US98/ 13589 -16 and net hyl ene-bi s(thi ocyanate) or Busan(r)
1009, designated as conponent A and Busperse(r) 47 dispersant (DMVA) as ,
conponent B in a series of tests in varying ratios and a range of .
concentr at i WA9/62931 nst t he bacterium Pseudononas aerugi ROTASWBABIEY t he

met hods descri bed above. 5 For each conponent A and B in a mxture . :
containing A and B and for each conponent A and B acting al one, the | owest
concentration which conpletely prevented growh of the bacteria for 24
hours was determ ned. These concentratijgns were used as end points for
synergi sm cal cul ati ons. End points for the conponents alone or in mxtures
descri bed above were then conpared with the 10 end points for the pure
active ingredients alone in concomtantly prepared test tubes. Synergism
was denonstrated by the nmethod described by Kull, E.C., Ei sman, P.C.,

Syl west r wi cz,anéini2thylenecbidithiceyanafd) br BL@6®? .1009 plesigehted\dsaromipomdnodyandd: 538- 541
wherein 15 Q¥ Qa + B/ Qb is less than 1 Qa = Concentration of conmpound A in

parts per m IBspeise®aft disrahOIMAYRS 6dnpdAERd sl sedids 8 s Gh WhryingD =
Concentration of conpound B in parts per mllion, acting al oné "which

produced an &gghsRAlNY rand¥d OOt dorfs Ghhitis 38 Qﬁ%ﬁ%%m, Pseudomonas

aeruginbsa using the methods described abﬁve.

5 For each component A and B in a mixture containing A and B and for
each Component A and B acting alone, the lowest concentration which completely
prevented growth of the bacteria for 24 hours was determined. These
concentrations were used as end points for synergism calculations. End points for
the components alone or in mixtures described above were then compared with the

10 end points for the pure active ingredients alone in concomitantly prepared test
tubes.

Synergism was deméhstrated by the method described by Kull, E.C.,

Eisman, P.C., Sylwestrwicz, H.D., and Mayef, R.L. 1961. Applied.
Microbiology. 9: 538-541 wherein |

15 QA/Qa + QB/Qb is less than 1
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.



-17 QA = Concentration of conpound A in parts per mllion, in the mxture,
whi ch produced an end point. B = Concentration of conpound B in parts per
mllien, in'the mxture, which produced an end point. 5 Wen the sum of
QN Qa and QR/dNehsys0reater than one, antagonismis indi capep,aifsghen.the
sumis equal to one, additivity is indicated. When the sum of this val ue
is less than one, synergismexists. This procedure for denonstrating
synergi sm of -the conpositions of this invention is a wdely used and
accept abl e procedure. Mire detailed inforpation is 10 provided in the
article by Kull et. at. Further i nf or mat 16 concerning this procedure is
contained in U S. Pat. No. 3,231,509, which disclosure is hereby nade part
of this application. In general, however, an effective fungicidal and
bactericidal response can be obtained when the synergistic conbination is

T e e CORSECAHRENENN of BabBAMNA0 if PAIS AP Mol Bunb iRRRE Wit *0 PP ©f

the mxture o I'ocyanonet azo

met hyl ene- bi s(t hi ogyanate), preferably from about 0.1 te about 1000 ppm
and nost pr efé’r"g'fﬂ af‘reﬁanpé‘ﬂbut 0.1 ppmto about ~ 500 ppm and from about

0.1 to about 5000 ppm of the dinmethylam de of .a carboxylic acid,
preferably fr@hza engration of egrapaund Foip papinpermilliomsin thy mixurabiviich20 from
about 0.1 to about 500 ppm WO 99/02037 PCT/ US98/ 13589

produced an end point.

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

This procedure for demonstrating synergism of the compositions of this
invention is a widely used and acceptable procedure. More detailed information is
10 provided in the article by Kull et. al. Further information concerning this
procedure is contained in U.S. Pat. No. 3,231,509, which disclosure is hereby
made part of this application.
In general, however, an effective fungicidal and bactericidal response
can be obtained when the synergistic combination is employed in concentrations
15 ranging from about 0.01 to about 5000 ppm of the mixture of 2-
(thiocyanomethylthio)benzothiazole and methylene-bis(thiocyanate), preferably from
about 0.1 to about 1000 ppm, and most preferably from about 0.1 ppm to about
500 ppm; and from about 0.1 to about 5000 ppm of the dimethylamide of a

carboxylic acid, preferably from about 0.1 to about 2000 ppm, and most preferably

20 . from about 0.1 to about 500 ppm.



-18 As described already, synergistic activity results when the synergistic
rati o of conponent (a) and conponent (b) is Iess than one. Fromthe above
exanples, it is apparent that comnposition conprising a mxture of

2- (thi ocyangygpéoaydst hi 0) benzot hi azol e and met hyl ene- bi s(t higecy mﬁth a
5 di net hyl am de (which is a non-mcrobicide) in a synerglstlc y anDunt
possess effective antimcrobial activity to inhibit the growmth of -
bacteria. It will be apparent for those skilled in the art that the
required synergistically effective annuggs (concentrations) will vary
depending on the particular organi sns ant " particul ar applications, and can
readily be determ ned by routine experinentation. 10 Use of a
synergistically effective anbunt enables the use of a substantially snaller
anount of the TCMIB and MIC to achi eve a given effect than woul d be

necessary for each b ogd% .%hgﬁﬁnwjﬂ) aggs ry.if a
mere additive effect ~from ePlese Pég e‘y}%&%nﬁg%@)e%é&% le 1 15
Conponent A =_Busan 1009 é?%’ B/ 10 Cé nt_B _h get hy I am de
(DVA) Test O GRRi% SPBRYNT A‘Efbé'?ar‘?t%’e( JiAy the @beks 99/ 02037
PCT/ US98/ 13589 -19 QA
examples, it is apparent at composmon compnsmg a mixture of
2-(thiocyanomethylthio)benzothiazole and methylene-bis(thiocyanéte) with a
5 dimethylamide (whi'ch'is a noanicrobicide) in a synergistically amount possess
effective antimicrobial activity to inhibit the growth of bacteria. 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.
10 Use of a synergistically effective amount enables the use of a substantially smaller
amount of the TCMTB and MTC to achieve a given effect than would be necessary
for each biocide if used alone or than would be necessary if a mere additive effect

from these two biocides were obtained.

Example 1
15 - Component A = Busan 1009 (10%TCMTB/10%MTC)
Component B = Dimethylamide (DMA)

Test Organism Quantities producing endpoints (ppni)

20



@B/ Qb 5 Pseudononas 10 - -- -- -- -- -- aeruginosa -- 5 -- 0.90 0.5 0.00

0.50 -- 5 - 2.3. 050000505-4505000050 -- 5--90.50.00
0.50 "-- 5- 230.50.000.505- 450.50.00050 5-900.50.0L 051
-- 5 - 225 WO5909233 0.53 -- 5 - 450 0.5 0.05 0.55 -- 5 -POQUUSW1%8Y. 0t 0.6
-- 5-1800 0.50.2 0.7 -- - >9,000 Exanple 2 10 Synergistic activity of

various conbi nations of 2-(thiocyanonethylthio) benzothiazole,

met hyl ene- bi s(t hi ocyanate), and di et hyl am de was tested using the sane
t echni ques descri bed above. The test orgpni smused was Pseudonobnas
aerogi nosa. The results are reported in the follow ng Experinments. WO
99/ 02037 PCT/ US98/ 13589 -20- EXPERI MENT 1

Q[ | e |QQ |Q0Q [
o+
QW/Q
5 Pseudomonas | 10 | - - - - - -
aeruginosa | -- 5 - 0.90 | 0.5 0.00 0.50
-- 5 - 23 105 0.00 |} 0.50
- 5 - 4,5 0.5 0.00 0.50
-- 5 - 9 0.5 0.00 0.50
- 15 |- 23 |05 0.00 |0.50
- h] - 45 05 |0.00 0.50
- 5 - 90 0.5 0.01 0.51
- |5 |- 225 |05 0.03 |0.53
- 5 - 450 | 0.5 0.05 0.55
- 5 - 900 |05 |o.01 0.6
- 15 |- 1800 | 0.5 |0.2 0.7
- - >9,000
Example 2
10 Synergistic activity of various combinations of 2-(thiocyanomethy1thi.o)

benzothiazole, methylene-bis(thiocyanate), and diethylamide was tested using the
same techniques described above. The test organism used was Pseudomonas

| geroginosa. The results are reported in the following Experiments.



A conbi nation of Busperse(r) 47 (a 90% forqul ati on of di met hyl am de (DMA))
and BUSAN 1030 (a 30% fornul ati on of 2-(thiocyanonethylthio) benzothiazole
(TCMIB)) was tested in the foll owing amounts. The growth was exani ned aft-er
5 48 hours. score of "0" indicates no growh, and a score of "+"

i ndi cat es ‘5?8%3 %7 TABLE | Sanpl e BUSAN 1030 BUSPERSE(r) RFT/SRBRES (ppm)
(PPm 10 Al 200 - 0 A2 100 - + A3 50 - + A4 25 - + A5 - 100 + 15 .A6 -
50 + A7 - 25+ A8 - 10+ A9 - 5+ Al10 - 2.5 + 20 All - 1 + WO 99/02037
PCT/ US98/ 13589 -21 Sanpl e BUSAN 1030 BéJOSPERSE(r) 47 SCORE

EXPERIMENT 1
A combination of Busperse® 47 (a 90% formulation of dimethyfamidc (DMA))
and BUSAN 1030 (a 30% formulation of 2-(thiocyanomethylthio) benzothiazole

(TCMTB)) was tested in the following amounts. The growth was examined after

5 48 hours. A score of "0" indi;:ates no growth, and a score of "+" indicates
growth.
TABLE 1
Sample | BUSAN 1030 | BUSPERSE® 47 | SCORE
(ppm) (ppm)

10 Al 200 B
A2 100 - +

A3 | 50 - +
A4 25 - +
AS - 100 +
15 A6 - 50 +
A7 - 25 .+
A8 - 10 +
A9 - 5 +
AlO - 25 +
20 All - 1 +




(PPM (ppn) A12 200 100 O A13 200 50 0 Al14 200 25 0 Al1l5 200 10 0 5 A16
200.5 0 Al7 200, 2.5 0 Al18 200 1 0O A19 100 100 O A20 100 50 + 10 A21
100 25 + A22 100 10 + A23 100 5 + A24 100 2.5 + A25 100 1 + 15 WO

99/ 02037 PCWas898(313589 -22 The synergistic activity reswdrasogmasgcor dance
with the procedures of the present application (after 48 hours) are
reported in the followng Table. TABLE 2 5 n n QQ /~ [/~ QA~-Q T

-21-

Sample | BUSAN 1030 | BUSPERSE® 47 | SCORE )
(ppm) (ppm) |
Al12 200 100 0
Al3 200 50 | o
Al4 200 25 0
Al5 200 10 0
5 Al6 200 5 0
Al7 200 2.5 0
Al8 200 1 0
A19 100 100 0
A20 100 50 +
10 A2l 100 25 +
A22 100 10 +
A23 100 5 +
A24 100 25 +
A25 100 1 +

15



A ./~ /I~ BB+ B Q@20 - - - - - - -100- 900.50.01

51 100 - 45 10 - 100 - 23 100 - 9 100 - 4.5 100 - 2.3 100 - 0.9 15 -
-. - - - 9,000 As shown above, synergismafter 48 hours was denonstrated
only at rel a¥oi2987hi gh concentrations of at |east 30 ppmpefrgsdissse TCMIB
(at least 100 ppm of BUSAN 1030) and at |east 90 ppm of active DVA (at -
| east 100 ppm of Busperse(r) 20 47). WD 99/02037 PCT/ US98/ 13589 ~-23-
EXPERI MENT 2 A conbi nati on of Busperse(r) 47 (a 90% fornul ati on of

di met hyl am de) and BUSAN 110 (a 10% f qrpul ation of nethylene

bi s-thi ocyanate) was tested in the follow ng anmounts. The growth was
exam ned after 24 and 48 hours. A score of _

Q
0.

The synergistic activity results in accordance with the procedures of the present -

application (after 48 hours) are reported in the following Table.

TABLE 2
5 ' Q/Q,
Q Qa Q, Q | Q/Q | Q/Q +
: Q/Qy
200 | - - A _ ] )
- w0 | - % | 05 [ oo1 | 051
-l w0 | - | 4 |
10 - | w0 | - 23
- | w00 | - 9
- | w0 - 4.5
- | w0 | - 2.3
- | 100 | - 0.9
15 - - - R ;
9,000 |

As shown above, synergism after 48 hours was demonstrated only at relatively
high concentrations of at least 30 ppm of active TCMTB (at least 100 ppm' of
BUSAN 1030) and at least 90 ppm of active DMA (at least 100 pﬁm of Busperse®

20 47).
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10 0
+ o+

10

15

20

25

0 A5
20 ALI %
25 A16 5 25 0 + Al7 5 10 0 +

g g9/Q303_|:7+

15 6

I ndicates no growh, an d a score of
Sanpl e BUSAN 110 BUSPERSE(r) 47 SCORE m24 48 10 Al 50 0 O A2 25 0 0 A3
A7 - 100 + + 0

Al3 - 1 + Al4 5 100 0 + P‘K"I’%”’S”% 0 +
Al8 0 +

EXPERIMENT 2

1+ +
Al2 2.5 + +

-23 -

n +ll

A8 -

50 + +

I ndi cat es growt h.

A combination of Busperse® 47 (a 90% formulation of dimethylamide) and

BUSAN 110 (a 10% formulation of methylene bis-thiocyanate) was tested in the

following amounts. The growth was examined after 24 and 48 hours. A score of
*0" indicates no growth, and a score of "+" indicates growth.
TABLE 3
Sample | BUSAN 110 | BUSPERSE® 47 SCORE
(ppm) (ppm) 24 hrs, 48 hrs
Al 50 - 0 0
A2 25 - 0 0
A3 10 - 0 0
Ad 5 - + +
AS 2.5 - + +
A6 1 - + +
A7 - 100 + +
A8 - 50 + +
A9 - 25. + +
AlO - 10 + 4+
All - 5 + +
Al2 - 2.5 + +
Al3 - 1 + +
Al4 5 100 0 +
AlS 5 50 0 +
_Al6 5 25 0 +
Al7 -5 10 0 +
Al8 5 S 0 +
Al9 5 2.5 0 +

TABLE




Al9 5 2.5 0 + WD 99/02037 PCT/ US98/ 13589 -24 Sanpl e BUSAN 110 BUSPERSE(r)
47 SCORE mm 24 hrs. 48 hrs A20 5 1 + + A21 2.5 100 + + A22 2.5 50 + +
A23 2.5 25 5 A24 2.5 10 + + A25 2.5 5 + + A26 2.5 2.5 + + A27°'2.5 1 + +
10 The synemgi®e@7activity results in accordance wth t hedngsgehdges .of
the present application (after 24 and 48 hours) are reported in the
follow ng Table. WD 99/02037 PCT/ US98/ 13589 - -25 TABLE 4 Results -after 24

hours Q¥Q 5 QA Q Qb B QAVQ B/ Q + QB/

- 24 -
Sample | BUSAN 110 | BUSPERSE® 47 SCORE )
(ppm) (ppm) 24 hrs., 48 hrs |
A20 5 1 + +
A21 2.5 100 + +
A22 2.5 50 + +
A23 2.5 25 + +
5 A2 2.5 10 + +
A25 2.5 S + +
A26 2.5 2.5 + +
A27 2.5 1 + +
10 The synergistic activity results in accordance with the procedures of the -

present application (after 24 and 48 hours) are reported in the following Table.



/ @10 - - - - - --5-900.50.010.51 5-450.50.000.50-5- 23
0.5°0.00 0.50 10 - 5- 90.50.000.50 5-4.50.50.000.50 5-2.30.5

0.00 0.50 >\90(39/920 - - Results after 48 hours 15 10 - - 5 .0 coen -.90 5
45 5 - %9 20 - 5- 4.5 5- 2.3- 9,000 - - - S
PCT/ US98/ 13589 -26 Al though synergistic activity was denonstrated after 24
hours, there was no -- synergistic activity after 48 hours.
- 25 -
TABLE 4

Results after 24 hours

| Q./Q.
5 Q. Q Q Qs Q/Q, Q/Q. +

' W/Q

10 - - - - - -
- 5 - 90 0.5 0.01 0.51
- 5 - 45 0.5 0.00 0.50
- 5 - 23 0.5 0.00 0.50
10 - 5 - 9 05 | 0.00 0.50
- 5 - 4.5 0.5 0.00 0.50
- 5 - 2.3 0.5 0.00 0.50

- - | >,000 . ; - ]

Results after 48 hours

15 10 - - - - - -

23

20 -

1
(9} W th (%) L W
'

- 23




EXPERI MENT 3 5 A conbination in accordance with the present invention of
Busperse(r) 47 and BUSAN 1009 (a m xture of 10% 2-(thi ocyanonet hylthi o)
benzot hi azol e and 10% nethyl ene-bis (thiocyanate)) was teSted in the

foll owi ng amoei283?7 The growt h was exani ned after 24 and AGr/bsysnssss A. score
of "0" indicates no growh and a score of +" indicates gromh. 10 WO .
99/ 02037 PCT/ US98/ 13589 -27 TABLE 5 Sanpl e BUSAN 1009 BUSPERSE(r) -47 SCORE
24 hrs 48 Al 5000 5 A2 2500 A310- 0 M4+ A525-+]-++ 10
A7 - 2000 + + A8 - 1000 + + A9 - 500,44+ AIO- 250 +

Although synergistic activity was demonstrated after 24 hours, there was no -

synergistic activity after 48 hours.

EXPERIMENT 3

- A combination in accordance with the present invention of Busperse® 47 and
BUSAN 1009 (a mixture of 10% 2-(thiocyénomethylthio) benzothiazole and 10%
methylene-bis (thiocyanate)) was tested in the following amounts. The growth was
examined after 24 and 48 hours. A score of "0" indicates no growth and a score
of "+" indicates growth.

10



Al - 100. + 15 A12 - 50 + + Al13 - 25 + + Al4 10 2000 0 Al5 10 1000 Al6
10 500 0 0 20 A17 10 250 0 O A18 10 100 0 O A19 10 50 0 O A20 10 25 .0
10 1000 25 A22 10 5 0 A23 10 2.5 0 0 A24 10 0 1 O WD 99/02037

PCT/ US98/ 139®%9/0238- Table 5 (cont.) Sanpl e BUSAN 1009 BUSRERSEN 1358947 SCORE
m24 hrs 48 hrs A25 5 2000 0 O A26 5 1000 0 0 5 A27 5 500 0 O

-27-
TABLE 5 -
Sample | BUSAN 1009 | BUSPERSE® 47 SCORE
(ppm) (ppm) 24 hrs 48 hrs
Al 50 - 0_ 0
5 A2 25 - 0 0
A3 10 - 0 0
A4 5 - + +
AS 2.5 - + +
A6 1 - + +
10 A7 - 2000 + +
A8 - 1000 + +
A9 - 500 + +
A10 - 250 + +
All - 100. + +
15 Al2 - 50 + +
1 Al3 - 25 4 +
Al4 10 2000 0 0
Al5 10 1000 0 0
A16 10 500 0 0
20 Al7 10 250 0 0
A18 | 10 : 100 0 0
Al19 10 50 0 0
A20 10 - 25 0 0
A2] 10 10 0 0
25 A22 10 5 0 0
| A23 10 2.5 0 0
_A2 10 1 0 0




A28 5 250 A29 100 0 O A30 50 0 0 A31 525 0 10 A32 5100 A33 550 +

A34 2.5 0 +
+ A39 2.5 250 +
2.5 10 + + MMOPBIF + +

A35 510 +

448 1000 + + 1 500

10

15

20

25

A40 2.5 100 + + A41 2.5 50 + +
Ad 2.5 2.5+ +

-28 -

Table 5 (cont.)

A36 2.5 2000 + + 15 A37 2.5 1000 + +

A38 2.5 500

20 Ad2 2.5 25 + + A43

Sample | BUSAN 1009 | BUSPERSE® 47 SCORE
{ppm). (ppm) 24 hrs 48 hrs
A25 5 2000 0 0
A26 5 1000 0 0
A27 5 500 0 0
A28 5 250 0 0
A29 5 100 0 0
A30 5 50 0 )
A31 5 25 0 0
A32 5 10 0 0
A33 5 5 0 +
A34 5 2.5 0 +
A35 5 1 0 +
A36 2.5 2000 _ + +
A37 2.5 1000 + +
A38 2.5 500 + +
A39 2.5 250 + +
A40 2.5 100 + +
A4l 2.5 50 + +
A42 2.5 25 + +
A43 2.5 10 + +
Ad4 2.5 5 + +
A45 2.5 2.5 + +
A46 2.5 1 + +
A47 1 2000 + +
A48 1 1000 + +
A49 _ 1 500 + +
AS0 1 250 + +
AS1 1 100 + +

A46 2.5 1 + + 25 PEA7USIS/BEN0- + +



+ + A50 1 250 + + A51 1 100 + + WD 99/02037 PGT/ US98/ 13589 -29- TABLE 5
(cont.) 2150++ A53 1 25 ++ A54 110 + +5 A5 15+ + A6 1 2.5 + +
1 + + AG8 - 5%+ + A59 - 1%+ + 10 The synergistic activity results in
accor dance Wlot9ﬁ %% procedures of the present applicati oPTHPERPA -and 48
hours) are reported in the follow ng Table. 15 WD .99/02037 PCT/ US98/ 13589
-30 TABLE 6 - QA Q

-29 -

TABLE 5 (cont,) )
AS2 1 ' 50 + +
A53 1 25 + +
A54 ] 10 + +
5 A55 1 5 + +
A56 1 2.5 + +
A57 1 1 + +
A58 - __05% + +
AS59 - 1% __ + +

10

The synergistic activity results in accordance with the procedures of the present

application (after 24 and 48 hours) are reported in the following Table.

15



Q A D BWQ DD+ BWBP510------5-18000.50.20.7 5 -
900 0.5 0.1 0.6 5 - 450 0.5 0.05 0.55 5 - 225 0.5 0.03 0.53 10 5 - 90 0.5
0.01 0.51 5 - 45 0.50.000.5 5-230.50.0005 5-90.50.000.5-5

- 4.5 0.5 OW@M®9MB715 5 - 2.3 0.5 0.00 0.5 5 - 0.9 0.5 0.@8@esn3s8y 9, 000 -

- The above results show synergistic activity after both 24 and 48 hours
with 20 relatively |ower concentrations of TCMIB (0.5 ppm) and DMVA (bel ow
90 ppn) conpared to Experinent 1 above. As shown in Experinment 1,
synergismwas only denonstrated at concgntrations of at |east 30 ppm of
TCMIB and at | east 90 ppm of DVA. WD 99/02037 PCT/ US98/ 13589 -31

TABLE 6 | -
QAU/Q
AUl Q Q QLB | UWQ | W/ +
Q/Q,
5 10| - - - - - -
5 - | 180 ] 05 | 02 0.7
5 - 900 | 05 | o.1 0.6
5 - 450 | 0.5 | 0.05 | 0.5
5 - 225 | 0.5 | 0.03 [ 0.53
10 5 - 20 0.5 0.0} 0.51
5 . 45 | 05 | 000 | 05
5 1 - 23 | 05 | 000 | 05
5 - 9 | 05 | 000 | o5
5 - 45| 05 [ 000 | 05
15 5 - 23| 05 | 0.00 | 05
5 - 09 | o5 | 000 | 05
> 9,000 . - - -

The above results show synergistic activity after both 24 and 48 hours with
20 relatively lower concentrations of TCMTB (0.5 ppm) and DMA (below 90 ppm)
compared to Experiment | above. As shown in Experiment 1, synergism was only
demonstrated at concentrations of at least 30 ppm of TCMTB and at least 90 ppm

of DMA.



It will be apparent to those skilled in the art that various nodifications
and .. vari ations can be nmade in the conpositions and net hods of the present
invention without departing fromthe spirit or scope of the invention.
Thus, it isWMOPEded that the present invention cover thePQraghs/iases i ons
and variations of this invention 5 provided they come within the scope of
t he appended cl ains and their equivalents. WO 99/02037 PCT/ US98/ 13589 - 32-
WHAT IS CLAIMED IS: 1. A conposition to control the growth of at |east one
m croorgani sm conprising synergisticall3lf effective amounts of 5 (a) a

m xture of 2-thiocyanonethylthio(benzothi azole) and

nmet hyl ene- bi s(t hi ocyanate), and (b) a di nethyl am de of a carboxylic acid.
2. The conposition of claim1, wherein the mcroorganismis selected from
bacteria, fungi, algae, or mxtures thereof. 10 3. The conposition of claim
1, wherein sai dt el boapparent &rthdsecskiliediinsheldtt fhat varioub arodificatisns ahd The -
conposition of claiml1l, wherein said carboxylic acid has at | east one

carbon to carvagiatiehaah 6 pRanein e cOMPoGESHRASY inieddo bf ﬁie?r@@eﬂ-:, inveiiogi N sai d

carboxylic acid is a straight chain 15 carboxylic acid containing 18

car bon at oms QibuplegaftB3 frdt et HIRYP sbéheSH RO Mve NP FhulORSs intended

that the present invention cover the modifications and variations of this invention

5 provided they come within the scope of the appended claims and their equivalents.



6. The conposition of claimb5, wherein the straight chain carboxylic acid
is linoleic acid or linolenic acid. 7. The conposition of claimb5, wherein
the straight chain carboxylic acid is 20 oleic acid. JTH S SHEET HAS BEEN
REPLACED WOW99b02687, PCT/ US98/ 13589 -33- 8. The conposi tronusssasssal m-5,
wherein the straight chain carboxylic acid is ricinoleic acid. 9. The
conposi.tion of claimb5, wherein the straight chain carboxylic acid’is a

m xture of acids derived fromtall oil. 5 10. The comnposition of claimb5,
wherein the straight chain carboxylic aghd is a mxture of acids derived
fromlinseed oil. 11. The conposition of claimb5, wherein the straight

chain carboxylic acid is a mxture of acids derived fromcottonseed oil.
12. The conposition of claim5, wherein the straight chain carboxylic acid

is a 10 m xture of acids derived fromcorn oil. 13. The conposition of
claim5, wherWHAT IS CHATMEINIS,chai n carboxylic acid-is derived from peanut
oil, tall oil, castor oil, corn oil, cottonseed oil, linseed oil, olive
oil, rapseed oil, safflower oil, sesanme oil, soybean oil, or mxtures

t hereof. 14. The conposition of claim1l, wherein the dinethylamde of a

carboxylic 1. A composition to control the growth of at least one microorganism

comprising synergistically effective amounts of
5 () a mixture of 2-thiocyanomethylthio(benzothiazole) and
mcthylcne—bis(thiocyanate), and
(b) a dimethylamidé of a carboxylic acid.

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

bacteria, fungi, algae, or mixtures thereof.
10 | 3. The composition of claim 1, wherein said carboxylic acid contains 12-18
carbon atoms. |
4. The composition of claim 1, whefein said carboxylic acid has at least one .
carbon to carbon double bond.
5. The composition of claim 1, wherein said carboxylic acid is a straight chain
15 carboxylic acid containing 18 carbon atoms and at least one carbon to carbon
double bond.
6. The composition of claim 5, wherein the straight chain @boxylic acid is
linoleic acid or linolenic acid. |
7. The composition of claim 5, wherein the straight chain carboxylic acid is -

20 oleic acid.

| THIS SHEET HAS BEEN
. REPLACED




15 acid is N, N-di net hyl ol eam de. 15. The conposition of claim1, wherein
the .di net hyl am de of a carboxylic acid is N, N-dinethyllinolenamde. 16.
The conposition of claim1, wherein the di met hyl am de of a carboxylic acid
i's N, N-di mewiopssnzes? nol eami de N, N-di net hyl |i nol eam de, or MNciRuatkissse - -

di net hyl ol'eami de. THI S SHEET HAS BEEN WO 99/ 02037 PCT/ US98/ 13589 -34 17.
The conposition of claim1l, wherein the weight ratio of (a) to (b) is from
about 99:1 to about 1:99. 18. The conposition of claim17, wherein the

wei ght ratio of (a) to (b) is from abquf 1:30 to about 30:1. 5 19. The
conposition of claim18, wherein the weight ratio of (a) to (b) is from
about 1:5 to about 5:1. 20. The conposition of claim1l1l, wherein the weight
rati o of concentrations are from about 0.01 to about 5000 ppm of the

m xture of 2- thiocyanonethylthio(benzothiazole) and

net hyl ene- bi s(thi dthganmpesitioraofcldimosy vilkkpelh thelst@ight ErairnkebixyiOa8d pPm by

wei ght” of the dimethylam de of a carboxylic acid. 21. The corrp05| tion of
claim 20, whefi@idleit A§gWei ght ratio of concentrations are’ fromabout 0.1 to
about 1000 ppm of the m xture of 2- thiocyanonethylthio(benzothiazole) and

met hyl ene- bi s(td ﬁ%%@%&%ﬁoﬂ?‘&dﬂ ogn al'ln)ecr)e% the straight chain carboxylic acid is a

mixture of acids derived from tall oil.
h] 10. The composition of claim 5, wherein the lstraight chain carboxylic acid is a
mixture of acids derived from linseed oil.

11. The composition of claim 5, wherein the straight chain carboxylic acid is a
mixture of acids derived from cottonseed oil.

12. The composition of claim 5, wherein thé sﬁdght chain carboxylic acid is a

10 mixture of acids derived from corn oil.

13. The composition of claim 5, wherein the straight chain carboxylic acid is
derived from peanut oil, tall oil, castor oil, corn oil, cottonseed oil, linseed oil,
olive oil, rapseed oil, safflower oil, seséme oil, soybean oil, or mixtures thereof.

14. The composition of claim 1, wherein the dimethylamide of a carboxylic

15 acid is N,N-dimethyloleamide. |

15. The composition of claim 1, wherein the dimethylamide of a carboxylic
acid is N,N-dimethyllinolenamide. |

16. The composition of claim 1, wherein the dimethylamide of a carboxylic
acid is N,N-dimethylricinoleamide N,N-dimethyllinoleamide, or N,N-

20 dimethyloleamide.

THIo SHEET FAs peT
| QC”“"‘,E? BEEN

L R



0.1 to about 2000 ppm of the dinethylam de of a carboxylic acid. 15 22. The
conposition of claim21, wherein the weight ratio of concentrati ons are
fromabout 0.1 to about 500 ppm of the m xture of 2-

(t hi ocyanon¥®Pi$Pa0B1 0) benzot hi azol e and net hyl ene- bi s(t hi omm%pﬁwand from
about 0.1 to about 500 ppm of the dinethylam de of a carboxylic acid. 23.
A nethod of controlling the growh of at |east one mcroorganismin or on
20 a product, material, or nediumsusceptible to attack by said

m croorgani sm THL'S SHEET Hii'~S BEEi r ..3gEPLACED WO 99/ 02037 PCTNS98/ 13589
-35 conprising the step of applying to said product, material, or nmedium a
- conposition conprising synergistically effective anmounts to control said
growh of (a) a mxture of 2-(thiocyanonethylthio)benzothiazole and

met hyl ene- bi s(thiocyanate), and 5 (b) a di methylam de of a carboxylic
acid. 24. The i@t Add compesitiinmfZPaimvh evleirein theewsightdatio ofi(a) to (b)ds &oinal - or
medi umis  wood pul p, wood chips, lunber, paints, |eather, adhesives, .
coati ngs, aniabaut 99t Hesabout &I ng | i quors, paper mll |iquors, netal working
fluids, petrochem cals, pharmaceutical formnulations, cooli ng tower water,

cosmet i cs, ~t oi gt e Lo PO R TRaim Y, bifled ﬁx%’wegg%‘?'r&lﬂi ) 8 o) 4 6
ubricants or agrochem cal conpositions for crop or seed protectlon.
about 1:30 to about 30:1.
5 19. The composition of claim 18, wherein the weight ratio of (a) to (b) is from
about 1:5 to about 5:1. |

20. The composition of claim 1, wherein the weight ratio of concentrations are
from about 0.01 to about 5000 ppm of the mixture of 2-
thiocyanomethylthio(benzothiazole) and methylene-bis(thiocyanate), and from about

10 0.1 to about 5000 ppm by weight of the dimethylamide of a carboxylic acid.

21. The compositibn of claim 20, wherein the weight ratio of concentrations are
from about 0.1 to about 1000 ppm of the mixture of 2- -
thiocyanomethylthio(benzothiazole) and methylene-bis(thiocyanate), and from about
0.1 to about 2000 ppm of the dimethylamide of a c.arboxylic acid.

15 22. The composition of claim 21, wherein the weight ratio of concentrations are
from about 0.1 to about 500 ppm of the mixture of 2-
(thiocyanomethylthio)benzothiazole and methylene-bis(thiocyanaie), and from about
0.1 to about 500 ppm of the dimethylamide of a carboxylic acid.

23. A method of controlling the growth of at least one microorganism in or on

20 a product, material, or medium susceptible to attack by said microorganism

THIS SHEET HAS BEEW
:REPLAFED
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25. The nethod of claim 22, wherein said conpositionis in the formof a
solid, dispersion, enulsion, or solution. 26. The nethod of claim 22, -
wher ei n sal d cog?onents (a) and (b) are added 15 separately to the
pr oduct, or medium 27. The nethod of clai m 22, Pauesseiisssai d
corrponents (a) and (b) are first conbined and then added to the product,
material or nmedium 28. The nethod of claim22, wherein the weight ratio of\.
concentrations are fromabout 0.01 to about 5000 ppm of the m xture of 2
THIS SHEET Hf1'AS ELE Ii 1 RcPl.. Irr:35=1 | ' r | WD 99/02037

PCT/ US98/ 13589 -36 (thi ocyanonet hylthi o) benzot hi azol e and

nmet hyl ene- bi s(t hi ocyanate), and from about 0.1 ppmto about 5000 ppm by
wei ght of the dinmethylam de of a carboxylic acid. 29. The nethod of claim
28, wherein the weight ratio of concentrations are fromabout 0.1 to about
1000 ppm of C?‘HB"%‘&&'&@@PM applging o said produete materiaky oo nedivagtahi azol e and

met hyl ene- bi s(thi ocyanate), and fromabout 0.1 to about 2000 ppm of the
di met hyl ani gempdsitioncanipdsipg syneegistidally effective amounts to control said growth of

(2) a mixture of 2—(th_xocyanomethylthxo)benzothnazole and methylene-
bis(thiocyanate), and
5 (b) a dimethylamide of a carboxylic acid.
24. The method of claim 22, wherein the said product, material, or medium is
wood pulp, wood chips, lumber, paints, leathér; adhesives, coatings, animal hides,
“tanning liquors, paper mill liquors, metalworking fluids, petrochemicals,
pharmaceutical formulations, cooling tower water, cosmetics, toiletry formulations,
10 textiles, geological drilling lubricants or égrochemical compositions for crop or
seed protection.
25. The method of claim 22, wherein said compositioh is in the form of a solid,
dispersion, emulsion, or solution.
26. The method of claim 22, wherein said components (a) and (b) are added
15 - separately to the product, material- or medium. |
27. The method of claim 22, wherein said components (a) and (b) are first
combined and then added to the product, material or medium.

28. The method of claim 22, wherein the weight ratio of concentrations are

from about 0.01 to about 5000 ppm of the mixture of 2-
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30. The nethod of claim 26, wherein Lhe wei ght r?t;o of concentrations are
: ut 0.1 to about 500 ppm of the m xture of 2- o

E[ﬁrggsgnoneth | t hi-o) benzot hi azol e and net hyl ene- bi s(t hi ocyanate), anqdfrom

about 10 Ofwoﬁéwﬁﬁbut 500 ppm of the dinethylanide of a cectroshssse aci d.

31. A nethod for preventing spoilage of a product, naterial, or nedkunlt

caused by bacteria, fungi, algae, or a mxture thereof conprising the step

of applying to said product, material, or medium a conposition conpr|5jng

synergistically effective anobunts of 153a) a mixture of o t and

2-t hi ocyanonet hyl t hi o( benzot hi azol e) and nethyl ene-bi s(t |ocYana gé,

(b).a dinethylam de of a carboxylic acid. 32. The nethod of claim 28,

wherein said material is seeds or crops.

(thiocyanomethyltilio)benzothiaquc and methylene-bis(thiocyanate), an;l from about -
0.1 ppm to about 5000 ppm by weight of the dimethylamide of a &rboxylic gcid.

29. The method of claim 28, wherein the weight ratio of concentrations are
from about 0.1 to about 1000 ppm of the mixture of 2-

5 (ﬂﬁocyanomethyltlﬁo)benzothiézole and methyleﬁe—bis(thiocyanate), and from about
0.1to aboﬁt 2000 ppm of the dimethylamide of a carboxylic acid.

30. The method of claim 26, wherein the weight ratio of concentrations are
from about 0.1 to about 500 ppm of the ﬁixtﬁre of 2-
(thiocyanomethylthio)benzothiazole and methylene-bis(thiocyanate), and from about

10 0.1 to about 500 ppm of the dimethylamide of a carboxylic acid.

31. A method for preventing spoilage of a product, material, or medium,
caused by bacteria, fungi, algae, or a mixture thereof comprising the step of
applying to said product, material, or medium, a composition comprising
synergistically effective amounts of |

15 (a) a mixture of 2-thi_ocyanomethy1thio(benzothiazole)_and
methylene—bis(thioéyanate), and -
(b) a dimethylamide of a carboxylic acid.

32, The method of claim 28, wherein said material is seeds or crops.




