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Description

Background of the invention
1. Field of the invantion

The present invention is concerned with the synergistic antimicrobial combination comprising (a)
2-bromo-2-bromomethyiglutaronitrite  and (b} a 1,2-benzisothiazolin-3-one  or  tetrahydro-
3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione.

The present invention is also concerned with antimicrobial compositions containing the synergistic
combination as active ingredient, as well as with a method of inhibiting the growth of bacteria, yeast, fungi,
and algae by contacting said bacteria, yeast, fungi, and aigae with the synergistic combination of the
present invention. The synergistic antimicrabial combination has a number of important industrial and
agricultura! applications.

As used herein, the term ~antimicrobial” describes the killing of, as well as the inhibition of or control
of the growth of bacteria, yeasts, fungi, and algae. A number of important industries can experience serious
adverse effects from the activity of such bacteria and fungi on the raw materials which they employ, on
various aspects of their manufacturing activities, or on the finished products which they produce. Such
industries include the paint, wood, textile, cosmetic, leather, tobacco, fur, rope, paper, pulp, plastics, fuel,
oil, rubber, and machine industries. Important applications of the synergistic antimicrobial combination of
the present invention include: inhibiting the growth of bacteria in aqueous paints, adhesives, latex
emulsions, and joint cements; preserving wood; preserving cutting oils; controlling slime-producing
bacteria and fungi in pulp and paper mills and cooling towers; as a spray or dip treatment for textiles and
leather to prevent mold growth; as a component of anti-fouling paints to prevent adnerence of fouling
organisms; protecting paint films, especially exterior paints, from attack by fungi which occurs during
weathering of the paint film; protecting processing equipment from slime deposits during manufacture of
cane and beet sugar; preventing microorganism buildup and deposits in air washer or scrubber systems
and in industrial fresh water supply systems; contralling microorganism contamination and deposits in oil
field driling fluids and muds, and in secondary patroleum recovery processes; preventing bacterial and
fungal growth in paper coating procasses which might adversely affect the guality of the paper coating;
controlting bacterial and fungal growth and deposits during the manufacture of various speciality boards,
e.g., cardboard and particle board; preventing sap stain discoloration on freshly cut wood of various kinds;
controlling bacterial and fungal growth in clay and pigment slurries of various types which are
manufactured for later use in paper coating and paint manufacturing for example, and which are
susceptible to degradation by microorganisms during storage and transport; as a hard surface disinfectant
to prevent growth of bacteria and fungi on walls and floors; and in swimming pools to prevent algal
growth. The control of bacteria and fungi in pulp and paper mill water systems which contain agueous
dispersions of papermaking fibers is especially important. The uncontrolied buildup of slime produced by
the accumulation of bacteria and fungi causes offgrade production, decreased production due to breaks
and greater cleanup frequency, increased raw material usage, and increased maintenance costs. The
problem of slime deposits has been agg ravated by the widespread use of closed white water systems in the
paper industry.

Another important area where control of bacterial and fungal growth is vital is in clay and pigment
slurries. These siurries are of various ciays, e.g. kaclin, and pigments, e.g. calcium carbonate and titanium
dioxide, and are manufactured usually at a location separate from the end use application, in for example,
paper coating and paint manufacturing, and are then stored and held for later transport to the end use
location. Because of the high quality standards for the paper and paint finai products in which the slurry is
used, it is essential that the clay or pigment slurry have a very low microorganism count or content o that
it is usable in the paper coating or pfint manufacturing.

The synergistic antimicrobial combination of the present invention may also be utilized for agricultural
and animal health applications, for example in preventing or minimizing the growth of harmful bacterial,
yeast, and/or fungi on plants, trees, fruit, seeds, or soil. The synergistic combination is especially useful in
treating seed to prevent microorganism, particularly fungal attack. The synergistic combination is also
useful in protecting animal dip compositions against the buildup of microorganisms, and for this purpose
may be combined with a veterinary animal dip parasiticide and an acceptable carrier.

The synergistic combination of the present invention has been found especially useful in controlling
the harmful effects of microorganisms in water or aqueous media. Systems which utilize circulating water
or aqueous media becoms infected with microorganisms and experience substantial impairment of their
efficiency when deposits of the microorganisms build up in the system. The depgosits, called slimes, coat
the walls of tanks and other vessels, and any machinery or processing equipment which is employed, and
create blockages in pipes and valves. The slimes also create discolorations and other imperfections in any
products being produced, forcing costly shutdowns. Control of microorganisms in aqueous media is
particularly important where there are dispersed particies or fines in the aqueous media, e.g., dispersed
cellulosic fibers and dispersed fillers and pigments in papermaking, and dispersed pigments in paint
manufacture.




——

15

20

25

30

35

40

45

50

55

&0

&5

0 098 410

2. Brief description of the prior art

Grier, et, al.,, U.S. Pat. Nos. 3,833,731 and 3,877,922; and Harmetz, at. al. U.S. Pat. No. 3,873,597
describe 2-hromo-2-bromomethylglutaronitrile and related compounds and their use as antibacterial,
antifungal, and algicidal agents.

Hinton et al. U.S. Pat. No. 3,065,123 describes a pracess for controlling micro-organisms in watar and
aqueous media by the addition of certain 1:2-benzisothiazolones.

British Pat. No. 1,531,431 describes treatment with N-alkyl 1,2-benzisothiazolin-{3)-ones for controlling
microorganisms in water-based paints and adhesives, water-cil emulisions, and metalworking fluids.

Gazzard et al. U.S. Pat. No. 3,970,755 describes biocidal compositions comprising certain quaternary
ammonium compounds and 1,2-benzisothiazolin-3-ones.

German Pat. No. 2,428,334 describes a synergistic biocidal composition, especially for aqueous
systems, containing isothiazolin-3-ones and 2-thiono-tetrahydro-1,3,5-thiadiazines.

Japanese Pat. No. 6071—009 describes a preservative and bacteriostatic agent containing
2-(thiocyanomethylthio)benzothiazole and 1,2-benzisothiazolin-3-one.

Japanese Pat. No. 2087—230 describes a fungicidal composition comprising alkylpoly-
{aminoethyllglycine salt and 1,2-benzisothiazolin-3-one.

Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione is a known fungicidal compound. See, e.g., The
Merck Index, 9th Ed., 2818 (1976}

However, there is no suggestion in any of the above references of the. synergistic antimicrobial
combination of the present invention or its broad spectrum of antimicrobial activity.
Detailed description of the invention and preferred embodiments

in accordance with the present invention there is provided the synergistic antimicrobial combination
comprising 2-bromo-2-bromomathylglutaronitrile of the Formula: :

Br
l .
NC—CH,—CH,—C—CN {L.)

|
CH.Br

and a second component selected from a 1,2-benzisothiazolin-3-one of the Formula li{i):
s\
1 N—-R
R c’ (i)

whaere R is hydrogen or C,_ alkyl, and R' is hydrogen, chloro, or methyl; and tetrahydro-3,5-dimethyl-2H-
1,3,5-thiadiazine-2-thione of Formula Ii{ii):

S S
J’ L H{ii)
v
HSC/, \\CHS

A preferred 1,2-benzisothiazolin-3-one is that where both R and R' are hydrogen and the compound is
1,2-benzisothiazoiin-3-one.

The benziscthiazolinones of Formuia Il{i) may be used in the form of a salt with a strong inorganic or
organic acid, such as hydrochloric acid, suifuric acid, nitric acid, perchioric acid, p-toluenesuifonic acid,
hydrobromic acid, chlorosulfuric acid, chloroacetic acid, oxalic acid, maleic acid and succinic acid.

The proportions of the two components of the synergistic combination are dictated by the dosage
levels of each component, based on 100% active ingredient, which will be employed in each end use
application. These recommaended dosage levels are described in detail further below.

In accordance with the present invention there is further provided an antimicrobial composition
comprising a carrier and an antimicrobially effective amount of the synergistic antimicrobial combination
comprising 2-bromo-2-bromomethylgiutaronitrile and a second component selected from 1,2-benzisothia-
zolin-3-one of Farmula {Hi} and tetrahydro-35-dimethyl-2H-1,3,5-thiadiazine-2-thione of Formula II(ii).

The synergistic antimicrobial combination active ingredient of the antimicrobial composition of the
present invention may be used in diverse formulations: solid, including finely divided powders and
granular materials; as well as liquid, such as solutions, emulsions, suspensions, concentrates, emulsifiable
concentrates and slurries, depending upon the application intended, and the formulation media desired.
Further, when the synergistic antimicrobial combination is liguid, it may be employed neat or may be
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incorporated into various formulations, poth solid and liquid, as an adsorbate on suitable inert carriers
such as tale, clays, and diatomaceous earth.

Thus, it will be appreciated that the synergistic antimicrobial combination may be employed to form
antimicrobial formulations containing the combination as the essential active ingredient, which
formulations may also contain a variety of carrier materials adaptable to industrial and agricultural
applications including finely divided dry or liquid diluents, extenders, clays, diatomaceous earth and talc,
or water and various organic liquids such as lower alkanois, kerosene, benzene, toluene and other
petroleum distiliate fractions or mixtures thereof.

The individual components of the synergistic antimicrobial combination of the present invention may
be formulated into separate antimicrabial compositions for separate addition to an article or system to be
treated. Such separate antimicrobial compositions may be prepared in the manner described above. For
example, the 1,2-benzisothiazolin-3-ones of Formula H(i) may be combined with ethylenediamine or
propylene -glycol and added to a clay slurry to which there is also added 2-bromo-2-bromomethyl-
giutaronitrile as a dry powder. The tetrahvdro-3,5-dimethy1-2H-1,3,5—thiadiazine-z-thione of Formula H(ii)
may be formulated as a 21% active aqueous alkaline solution and added to a clay slurry to which there is
also added 2-promo-2-bromamethylglutaronitrile as a dry powder.

It will be understood also that the synergistic antimicrobial combination active ingredients may be
used in combination with other antimicrobial materials. For example, the combination can be combined
with other fungicides and bactericides such as 2-(4'-thiazolyi)benzimidazole, sorbic acid, propionic acid,
mycostatin, sodium diacetate, trichomygin, amphotericin, griseofulvin, undecylenic acid, esters of
parahydroxybenzoic acid, chlorguinaidol, 5,7-dichloro-8-hydroxyquinoiine, sodium-o-phenylphenate,
o-phenyiphenol, biphenyl, chlorinated phenols, sodium benzoate in appropriate concentrations and in
appropriate instances so as to combine the action of each to obtain particularly useful results, Such
combinations might find particuiar application in the praparation of germicidal soaps, in the production of
cosmetics and agueous coatings and in combatting paper mill slime accumuilations. it is guite clear also
that the synergistic antimicrobial combination can be combined with other algicidal agents such as
penzalkonium chlorides and other quaternary ammonium compounds to obtained formulations
particularly suitable to spacia! problems of algae control.

In accordance with the present invention there is still further provided a method of inhibiting the .
growth of at least one of: bacteria, yeast, fungi, and algae, comprising contacting said bacteria, yeast, .
fungi, or algae, with a bactericidally, fungicidally, or algicidally effective amount of the synergistic
antimicrobial combination comprising 2.bromo-2-bromomethylgiutaronitrile and a second component
selected from a 1,2-benzisothiazolin-3-one of Formuia I} and tetrahydro-3,5-dimethyl-2H-1,3,5-thia-
diazine-2-thione of Formula II{ii}.

The antimicrobial methods of treatment of the present invention invoive contacting the micro-
organisms involved with the synergistic antimicrobial combination. This can be accomplished either by
simple addition of the two components of the combination together as a single composition, or by addition
of the two compaonents separately. Such separate co-administration can either be at the same time or at
different times. The net effect will be the same: the article or system being treated will ultimately have
incorporated therein or have applied therseto the desired dosage concentration of each component.

As noted above, the instant invention is based upon the discovery that the synergistic antimicrobial
combination described above is effective in controlling the growth of bacteria, yeast, fungi and algae in a
variety of industrial and agricultural applications. It has been found, for example, that the combination is an
effective antimicrobial for the destruction or control of soil fungi and bacteria and for the protection of
seeds, bulbs and plants. Alsg, it is an effective algicide in the treatment of pools and ponds and cooling
water systems. The utility of the synergistic antimicrobial combination of this invention is shown not only
by its activity against bacteria and fungi responsible for stunting growth, and even destruction of many
types of crop-producing plants, but also against those causing degradation and deterioration cf many
types of industrial products including, for example, paper, leather, textiles, aqueous systems such as
adhesives, resins, drilling fluids, pigment dispersions and latex paints and oleoresinous coatings whose
films are particularly vulnerable to the destructive action of fungi. The large economic losses enco.Jntered
in paper-making operations caused by the accumulation of bacterial and funga! slimes in various parts of
the system can be eliminated to a significant extent by use of the synergistic combination described herain.

_ Thus, for pulp and paper mill systems, there is provided a method of inhibiting the growth of
;hme-formjng bacteria, fungi, and algae, usually encountered in pulp and paper mill systems, comprising
tncorporating into the mass of fiber and water in such a pulp and paper mill system so as to contact said
bacteria, _fungi, and algae, at least a bactericidally, fungicidally, and algicidally effective amount of the
synergistic antimicrobial combination comprising 2-bromo-2-bromomethylgtutaronitrile and a second

' component selected from 1,2-benzisothiazalin-3-one of Formula (i} and tetrahydro-3,5-di-

methyl-ZH:?,3,5-thiadiazine—z-thione of Formuta IKii).

There is further provided a method of inhibiting the growth of bacteria and fungi in aqueous sl rries of
clays of pigments comprising incorporating into said aqueous slurry so as to cantact said bacteria and
fungl,_ at feast a t;a_ctericidally and fungicidaily effective amount of the synergistic antimicrobial
combination comprising 2-bromo-2-bromomethylgiutaronitrile and a second component selected from
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1.2-benzisothiazolin-3-one of Formula 1{i} and tetrahydro-B,S—dimethyl-ZH-1,3,5-thiadiazine-2-thione of
Formula litii).

There is still further provided a method of inhibiting the growth of bacteria, fungi, and yeast in latex
paints and latex emulsions and adhesives comprising incorporating into said latex paints, emulsions, and
adhesives so as to contact said bacteria, fungi, and yeast, at least a bactericidally and fungicidally effective
amount of the synergistic antimicrobial combination comprising 2-broma-2-bromomethylglutaronitrile
and a second component selected from a 1,2-benzisothiazolin-3-one of Formula II(i} and tetrahydro-3,5-di-
methy!-2H-1,3,5-thiadiazine-2-thione of Formula Ii{ii}.

There is yet further provided a method of inhibiting the growth of bacteria, fungi, and yeast in
metalworking fluids comprising incorporating into said fluids so as to contact said bacteria, fungi, and
yeast, at least a bactericidally and fungicidally effective amount of the synergistic antimicrobial
combination comprising 2.bromo-2-bromomethylgiutaronitrile and a component selected from a
‘l,2-benzisothiazolin-3-one of Formula ii{i} and tetrahydro-3,5-dimethy1-2H-1,3.5-thiadiazine-z-thione of
Formula liii).

The antimicrobial activity of the compounds described above has been confirmed using standard
laboratory techniques. They have been found effective, for example, in inhibiting bacteria including
Aerobacter aerogenes, Pseudomonas species including fluorescens and aeruginosa, and Escherichia coli.
They have been found effective aiso against fungi including Penicillium species, Saccharomyces species,
Candida species, Fusarium species, and Cephalosporium species. Such bacteria and/or fungi commonly
are found on cereal and grain products, in clay and pigment slurries, on oils, on fruits and vegetables and
on cosmetics, leather, elactrical insulation, textiles and numerous other materials capable of supporting
their growth. Also, such bacteria and/or fungi may be found on plants, seeds, fur and wood and in soils.
Further, they may be used to control ovargrowth of algae such as Chlorella sp. including C. pyrenoidosa.

As noted above, it has been found that growth of various harmful fungi and bacteria existing in soil is
eliminated or limited by use of formulations containing the synergistic antimicrobial combination
described herein. The term “soil’’ as used here is intended to include all media capable of supporting
growth of plants and may include humus, sand, manure, compost and artificially created plant growth
solutions. :

The synergistic antimicrobial combination described above has activity against bacteria, yeast, fungi,
and algae when employed at appropriate levels of concentration and may be used to inhibit growth of
these organisms. It will be obvious to those skilled in the art that the required effective concentration will

vary with particular organisms and in particular applications. In general, however, effective fungicidal,

bactericidal and algicidal response is obtained when the synergistic antimicrobial combination is employed
in concentrations ranging between 10 and 1000 ppm (parts per million} of 2-bromo-2-bromomethyl-
glutaronitrile and between 3 and 300 ppm of a 1,2-benzisothiazolin-3-one of Formula i) or between 40 and
650 ppm or tetrahydro-3.5-dimelhyI-ZH,‘l,3,5-thiadiazine-2-thions of Formula il(ii).

For latex paints, latex emulsions and adhesives, amounts of from 100 to 1000 ppm, preferably 200 to
500 ppm, of 2.bromo-2-bromomethylglutaronitrile, and from 150 to 300 ppm, preferably 180 to 270 ppm, of
a 1,2-benzisothiazolin-3-one of Formula (i} or from 200 to 650 ppm, preferably 300 to 450 ppm of
tetrahydro-3,5-dimethyi-ZH,1,3,5-thiadiazine-z‘thione of Formula II{ii) are added during manufacture of the
paint, emulsion, or adhesive in order to protect the system during in-can storage against bacteria, fungi,
and yeasts.

For agueous c¢lay and pigment slurries, amounts of from 10 to 250 ppm, preferably 75 to 200 ppm of
2.bromo-2-bramomethylglutaronitrile, and from 3 to 75 ppm, preferably 22 to 60 ppm, of a 1,2-benziso-
thiazolin-3-one of Formula Hi(i) or from 40 to 100 ppm, preferably 60 to 80 ppm of tetrahydro-3,5-di-
methyl-2H-1,3,5-thiadiazine-2-thione of Formula Il(ii) are added to said slurries in order to inhibit the growth
of bacteria and fungi in said slurries; and for pulp and paper mills, amounts of from 50 to 250 ppm,
preferabty 100 to 200 ppm. of 2-bromo-2-bromomaethylglutaronitrile, and from 156 to 75 ppm, preferably 30
to 60 ppm, of a 1,2-benzisothiazolin-3-one of Formula Ii) or from 40 to 100 ppm, preferably 60 to 80 ppm of
tetrahydro—3,5-dimethy|-2H-1,3,5-thiadiazine-2-thione, are added to the pulp suspension in a paper mill in
order to inhibit the growth of stime-forming bacteria, fungi, yeasts and algae.

For metalworking fluids, i.e. cutting oils, amounts of from 100 to 1000 ppm, preferably 250 to 750 ppm,
of 2.hromo-2-bromomethylgiutaronitrile, and 150 to 300 ppm, preferably 180 to 270 ppm, of a
1,2-benzisothiazolin-3-one of Formuia il{i}, are added in order to inhibit the growth of bacteria, fungi, and
yeasts during the use cycle of an oil-water lubricant for metal surfaces.

Generally, the concentration of tetrahydro-3,5-dimethyl-2H,1.3,5-thiadiazine-Z-thione required for
bactericidal activity will be lower than the concentration required for fungicidal activity. The ranges of
concentrations recited for tetrahydro—3,5-dimethyt-ZH-t,3,5-thiadiazine-2-thione reflect this difference.

For other applications of the type described above, amounts of from 0.005 to 0.30% by weight, based
on weight of the substrate being treated, of the synergistic antimicrobial combination of the present
invention is incorporated into, sprayed onto, used to dip, of otherwise appl ‘ed to the substrate to be treated
in order to prevent growth of bacteria, fungi, yeasts, and algae. When the second component is a
1,2-benzoisothiazolin-3-one of Formula Hi), a tesser amount of the svnergistic composition may be
employed. Thus, the range may be from 0.005 to 0.05% by weight, based on the weight of substrate being
treated.
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Following is a table summarizing the dosage ranges for the components of the synergistic
antimicrobial combination of the present invention in various types of end uses:

Concentration {ppm)

Application 2-Br-2-BG’ 1,2-Bi-3-0” DMTT™
Metal working fluids 1001000 150300  200—680
Latex paints 100—1000 150—300 200—650
Latex amulsions 100—1000 150-—300 200—650
Clay & pigment slurries 10—250 375 40-—100
Adhesives 100—1000 150—300 - 200—650
Paper coatings 50—250 1575 40—100

- 2_Br-2-BG=2-bromo-2-bromomethyliglutaronitrile
** 1,2-Bi-3-0=1,2-benzisothiazolin-3-one
DMTT=tetrahydro-3,5~dimethyi-2H-1,3,5-thiadiazine-Z-thions.

Of course, the precise dosages of the components which will be emplioyed depends upon a number of
factors. First, the dosage is indicated in parts per million {(ppm), which refers to the concentration of the
active ingredient in the environment being treated, for example, the concentration of
2-bromo-2-bromomaethylgiutaronitrile in a clay slurry. This concentration is based on 100% active
ingredient for convenience in evaluating and comparing test data. In actual practice, however, various
percentages of active ingredient may actually be used, with the batance of the composition being added
comprising conventional excipients such as dispersants, stabilizers, preservatives, co-solvents and,
diluents. .

The companents of the synergistic antimicrobial combination of the present invention may be added
to an articie or system to be treated as separate entities, or as a combination. The two components are
physically and chemically compatible and may be combined simply as active ingredients, or may
additionally be combined with commonly employed carriers and excipients, as described above.

The 2-bromo-2-bromomethylglutaronitrile component of the synergistic antimicrobial combination of
the present invention may be prepared in accordance with the procedures described in U.S. Pats. Nos.
3,833,731 and 3,873,597 referred to above. The 1,2-benzisothiazilin-3-one of Forrmuia 1{i} and
tetrahydro-3,5-dimethyI-ZH-1,3,5-thiadiazine-2-one of Eormula !l(i} may be prepared in accordance with
procedures well known in the art.

The following examples, which were actually carried out, will serve to further illustrate the present
invention, without at the same time, however, constituting any limitation thereof.

Example |
Clay slurry preservation
A. Individual effective concentration. :

The individual effective concentrations of 2.bromo-2-bromomethyiglutaronitrile (2-Br-2-BG) and
1,2-benzisothiazolin-3-one (1,2-BI-3-0) alone {75 ppm and 100 ppm, respectively), as well as their
combination (50 ppm plus 25 ppm, respectively} were determined by addition of a ladder series of each
biocide in a 14 day preservation test. A series of 100 gram aliquots of 70% Georgia Kaolin KCS clay slurry
was used. The dosages in parts per million {ppm) were based on the total weight of slurry, and for the
2-Br-2-BG compound were for 100% active ingredient, while for the 1,2-BI-3-O compound the dosages were
for a composition containing 30% active ingredient. At the initiation of the test, the zero time bacterial
population was determined on the untreated control aliquot. Bacterial plate counts were performed on all
test aliquots after 24 hours, 7 days, and 14 days using the standard bacterial serial dilution method. The
microorganisms employed in the test were Escherichia coli, Aerobacter aerogenes, and Pseudomonas
aeruginosa. The results are illustrated in Table 1 below.
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TABLE |
Determination of effective concentrations of individual biocides in ctay slurry systems

Microorganism counts

Treatment 0 Time 24 Hrs. 7 Days 14 Days
25 ppm 1,2-BI-3-Q —_ 21x10°5  43x10* 1.8x10*
50 ppm 1,2-BI-3-0 _ 3.8x10*  4.1x10* 4.3x10%
75 ppm 1,2-B1-3-0 — 1.5x10* 1.2x10* 6.6x10°
100 ppm 1,2-Bi-3-0  — 24x10°  1.8x10° 6.7x10?
150 ppm 1,2-BI-3-0 —-— 4.2x107  6.2x10? 1x10?
50 ppm 2-Br-2-BG —_— 1.8x10° 45x10* 54x10*
75 ppm 2-Br-2-BG —_ 6.9x10° 1.8x10* 4.2x10°
100 ppm 2-Br-2-BG _— 1.9x10? 3.8x107 5x10°
150 ppm 2-8r-2-BG — 100 %Ioo 100
200 ppm 2-Br-2-BG —_— 100 100 100
Untreated control 6.8x10° 1x107 33><10‘i 1x107

B. Potentiation. '

The potentiation activity of the combination of 2-Br-2-BG and 1,2-Bl-3-O was determinad by individual
addition of each of the active ingredients to the clay slurry at concentrations that were inadequate to
preserve the system alone. A series of 100 gram aliquots of Georgia Kaolin KCS clay slurry was used. The
preservatives were added to the slurry separately, and were thoroughly mixed in before the addition of the
co-preservative. During the treatments, the test aliquots were observed for any signs of reaction and
incompatibility. At the initiation of the test, the zero time bacterial population was determined in the
untreated control aliquot. Bacterial plate counts were performed on all test aliquots after 24 hours; 7 days;
2, 4, 8, and 8 weeks, using the standard bactarial serial dilution method. The microorganisms employed in
the test were Escherichia coli, Aerobacter aerogenes, and Pseudomonas aeruguinosa. The results are
illustrated in Table il below.

TABLE It
Determination of potentiation effects of biocide combination in clay slurry system

Treatment 0 Time 24 Hrs. 7 Days 14 Days 4 Weeks 6 Weeks 8 Weeks
10 ppm 1,2-BI-3-0+ —_— 2.6x10°% 4x10° 44x10* 6.2x104 3x10*  5.2x10*
25 ppm 2-Br-2-BG 3
25 ppm 1,2-Bi-3-Q+ _— 8.1x10* 53x10* 52x10* 1.1x10° 9.6x10° 2.6x10%
25 ppm 2-Br-2-BG
25 ppm 1,2-BI-3-0+ —_— 1.8x10*  23x10% 3.8x10° 1.2x10° 4.8x10° 3.2x10*
50 ppm 2-Br-2-BG
Untreated control 6.4x10% 6.1x10° 1.7x10° 22x10%° 12x10" 9.1x10° 1.3x10°
Exampie Il

Clay slurry preservation
A. tndividual effective concentration.

In operations carried cut in @ manner similar to that described in Example |, the individual effective
cancentrations  of  2-bromo-2-bromomethylglutaronitrile  (2-Br-2-BG)  and  tetrahydro-3,5-di-
methyl-2H-1,3 5-thiadiazine-2-thione (DMTT) atone (75 ppm and 300 ppm, respectively), as well as their
combination (25 ppm plus 25 ppm, respectively} were determined by addition of a ladder series of each
biocide in a 14 day preservation test. The dosages in parts per million {ppm} were based on the total weight

7
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— of slurry, and for the 2-Br-2-BG compound were for 100% active ingredient, while for the DMTT compound
the dosages were for a composition containing 21% active ingredient. The results are illustrated in Table 1l
below.

5 TABLE It

Determination of effective concentrations of individual biocides in clay slurry systems

Microorganism counts

10 Treatment 0 Time 24 Hrs. 7 Days 14 Days
50 ppm DMTT _ 2.7x10%  2.4x10% 5.3x10°
100 ppm DMTT —_ 1.3x10°  3.2x10° 3.7x10°
‘ ' 200 ppm DMTT —  B3x10° 1.2x10°  1.6x10°
300 ppm DMTT —_— 4.2x10°  3.2x10° 1x10?
20 400 ppm DMTT _— 1.2x10° 1%10? 1x10%
500 ppm DMTT — 4.1x10? 100 100
50 ppm 2-Br-2-BG —_— 1.8x10* - 45x10* 5.4x10*
* 75 ppm 2-Br-2-BG —_— 6.9x10°  1.8x10° 4.2x10°
100 ppm 2-Br-2-8G — 1.9x10* 3.8x10? 5% 10°
30 150 ppm 2-Br-2-BG - 100 100 100
200 ppm 2-Br-2-BG _ 100 100 100
Untreated control 6.8x10° 1107 3x10° ‘1x10’
35

B. Potentiation.

In a manner similar to that described in Example |, the potentiation activity of the combination of
2.Br-2-BG and DMTT was determined by individual addition of each of the active ingredients to the clay
sturry at concentrations that were inadequate to preserve the system alone. The results are illustrated in

40 Tabile IV below. ‘

TABLE IV
Determination of potentiation effects of biocide combination in clay slurry system
45 Treatment 0 Time 24 Hrs. 7 Days 14 Days 4 Weeks 6 Weeks 8 Weeks
25 ppm 2-Br-2-BG —_— 43x10*  3.9%x10° 15x10° 1.6x10° 9.1x10° 1.4x10°
25 ppm 2-Br-2-BG+ —_— 1.9x10* 3.2x10° 4x10? 5x10% 1%10% 1x102
50 25 ppm DMTT
25 ppm 2-Ar-2-BG+ — 1.7x10% 1%10? 1x10? 1% 107 1x10? 1x10?
50 ppm DMTT '
56 25 ppm 2-Br-2-BG+ _— 6.6%10° 1x10? 1% 102 1x10? 1x10? 1x10?
75 ppm DMTT
25 ppm 2-Br-2-BG+ o 1.5x10° 1107 1x10? 1x10? 1x10? 1%19*
100 ppm DMTT
80
65
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o TABLE IV (contd.)
Determination of potentiation effects of biocide combination in clay slurry system
Treatment 0 Time 24 Hrs. 7 Days‘ 14 Days 4 Weeks 6 Weeks 8 Weeks
5
50 ppm 2-Br-2-BG _ 1.9x10*  89%x10° 64x10* 75x10* 9.8x10° 1.4x10°
50 ppm 2-Br-2-BG+ _ 1.6x10* 1x10% 2x10? 1x10° 1x 102 1x 107
25 ppm DMTT
1a
50 ppm 2-Br-2-BG+ — 2.9x 107 1x10? 1x10? 1x10? 1x102 1x 102
50 ppm DMTT
50 ppm 2-Br-2-BG+ _— 6.8x10° 1X10? 1x10? 1x10? 1x1¢? 1x10?
15 75 ppm DMTT
50 ppm 2-Br-2-BG+ —_— 4.3x10? 1x 102 1x 102 1x 102 1x102 1x10%
100 ppm DMTT
20 Untreated control 6.4x10°  6.1x10° 1.7x10° 22x10° 1.2x107 9.1x10% 1.3x10°
Exampte I

Matalworking fluid preservation
Petroleum base soluble and synthetic metalworking fluids were diluted 1:40 with water. A
25 concentration of 500 ppm of 1,2-benzisothiazolin-3-one {1,2-BI-3-0) as a 30% active formulation was added
to the individual test systems. There was then incorporated into each fluid 500 ppm of
2-bromo-2-bromomethylglutaronitrile (2-Br-2-BG) as a 100% active formulation. The biocides were
evaluated alone and in combination, Inoculations of bacteria, ysast and fungi were made weekly and the
microbiological population was analyzed once per week until failures were observed. A failure consisted of
30 two consecutive weekly microbial counts of 10° organisms/ml. Tha following Table V shows the number of
days of inhibition provided by the biocides alone and in combination. :

TABLE V
Days of inhibition
35
Treatment Soluble fluid Synthetic fluid

Untreated control 0 .0

500 ppm 2-Br-2-BG 14 35
40 500 ppm 1,2-BI-3-0O 0 21

1000 ppm 2-Br-2-BG 56 63

1000 ppm 1,2-BI-3-0 7 42
45 500 ppm 2-Br-2-BG+ 105" 84

500 ppm 1,2-BI-3-0

" Still inhibitory when taken off test.
Claims

50 - - . 2
1. A synergistic antimicrobial combination comprising
{(a) 2-bromo-2-bromomaethylglutaronitrile of the Formula:
Br
[
5 NC—CH,—CHy~C—CN  ; and (L)
|
CH,Br
60 (b} a second component selected from a 1,2-benzisothiazolin-3-one of the Formula Iii):
1 N— i)
7/
R ¢
Il
&5 O
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— where
¢ R is hydrogen or C,_, alkyi, and R' is hydrogen, chloro, or methyl; and tetrahydro-3,5-di-
methyl-2H-1,3,5-thiadiazine-2-thione of the Formula Iiii): '

8 S
5
NCNf H{ii)
Hac/ \CHS

10 2. A combination according to Claim 1 wherein for the component of Formula il{i) both R and R' are
hydrogen and the compound is 1,2-benzisothiazotin-3-one.
3. An antimicrobial composition comprising a carrier and an antimicrobially effective amount of a
synergistic antimicrobial combination comprising:
(a} 2-bromo-2-bromomethyiglutaronitrile of the Formula:
15 i
Br
NC—CH;—CH,—C—CN ; and i
20 CH-‘;BI’

{b} a second component selected from a 1,2-benzisothiazolin-3-one of the Formuta Ii{i):

s\

»s o |: | C/N-R (i)
I
0

30 whelrae is hydrogen or C,_, alkyl, and R' is hydrogen, chloro, or methyl; and & tetra-
hydro-3,5-dimethyi-2H-1,3,5-thiadiazine-2-thione of the Formuia H{ii}; :
ahd
35 /NVN\ Han
CH,

4. A composition according to Claim 3 wherein for the component of Formula (i} both R and R' are
hydrogen and the compound is 1,2-benzisothiazolin-3-one.
40 5. A synergistic antimicrobial combination comprising
{a) 2-bromo-2-bromomethylglutaronitrite of the formula:

Br
i

a5 NC—CH,—CH,—C—CN  ; and |
|
|
CHzBr

(b} a 1,2-benzisothiazolin-3-one of the formula:

50
§ hY
R' AR !
c

55 O
where
R is hydrogen or C,_, alkyl; and R! is hydrogen, chloro, or methyl.
6. A synergistic antimicrobial combination comprising
(a) 2-bromo-2-bromomethylglutaronitrile of the farmula:
50

Br
|
NC—CH,~—CH,—C—CN ; and |
|
65 CH,Br
10
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(b) tetrahydro-3,5-dimethyi-2H-1,3,5-thiadiazine-2-thione of the formula:
I/SYS
/S ~\

H3C CHS

7. A method of inhibiting the growth of at least one of: bacteria, fungi, and algae, comprising
contacting said bacteria, fungi, or algae, with a bactericidally, fungicidally, or algicidally effective amount of
a synergistic antimicrobial combination comprising:

{a) 2-bromo-2-bromomethylglutaronitrite of the Formula:

Br
NC—CH;~—CH,—C—CN cand |

i

CH,Br

. {h) a second component selected from 1,2-benzisothiazolin-3-one of the Formula (i)
1 -R i
R
C/ :
where

R is hydrogen or C,_, alkyl, and R' is hydrogen, chioro, or methyl; and tetrahydro-3,5-di-
methyl-2H-1,3,5-thiadiazine-2-thione of the Formuila IHii):
-8 25
Nr N (i)
/ S \
HSC GH3
wherein the 2-bromo-2-bromomethylglutaronitrile component of Formula | is employed in concentrations
ranging between 10 and 1000 ppm; and the second component when it is 1,2-benzisothiazolin-3-one of
Formula Ili) is employed in concentrations ranging between 3 and' 300 ppm, and when it is
tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione of Formula Ii{ii) is empioyed in concentrations
ranging between 40 and 650 ppm.
8. A method of inhibiting the growth of bacteria and fungi in aqueous slurries of clays or pigments
comprising incorporating into said aqueous siurry so as to contact said bacteria and fungi, at least a

bactericidally and fungicidally effective amount of a synergistic antimicrobial combination comprising
{al 2-bromo-2-bromomethylglutaronitrile of the Formula:

Br

|
NC—CH,—CH,—C—CN ;and (L)

|

CH,Br

{b} a second component selected from 1,2-benzisothiazolin-3-one of the Formuia li(i):

1 - i)
R C/
where

R is hydrogen or C,, alkyl, and R' is hydrogen, chloro, or methyl: and
tetrahydro-3,5-dimethyi-2H-1,3,5-thiadiazine-2-thione of the Formula I{ii):

S._ .S
r T (i)

N
~
HSC/ \CH3

11 .
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and wherein the 2-bromo-2-bromomethylglutaronitrile component of Formula | is employed in

concentrations ranging between 10 and 250 ppm; and the second component when it is 1,2-
benzisothiazolin-3-one of Formula (i) is employed in concentrations ranging between 3 and 75 ppm, and
when it is tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione of Formula IKii) is empioyed in

concentrations ranging between 40 and 100 ppm.

9. A method of inhibiting the growth of bacteria and fungi in latex paints and latex emulsions and
adhesives comprising incorporating into said latex paints, emulsions, and adhesives so as to contact said
bacteria and fungi, at least a bactericidally and fungicidally effective amount of a synergistic antimicrobial
combination comprising

{a} 2-bromo-2-bromomethylglutaronitriie of the Formula:

Br
i
NC—CHg*"“CHz—C—CN ; and I
!
CH.Br
{b) a2 second component selected from 1,2-benzisothiazalin-3-one of the Formula li{i):
_@:S\N RO
1 s i)
R 7/ n
c ‘
i
o
where .

R is hydrogen or C,_, alkyl, and R' is hydrogen, chloro, or methyl; and tetrahydro-3,5-di-

methyl-2H-1,3,5-thiadiazine-2-thione of the Formula:

o d
/NVN\ 18 (i)
H,C CHq

and wherein the 2-bromo-2-bromomethylglutaronitrile component of Formula | is employed in
concentrations ranging between 100 and 1000 ppm; and the second component when it is 1,2-benziso-
thiazolin-3-one component of Formula li{i} is employed in concentrations ranging between 150 and 300
ppm, and when it is tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione of Formula Iii) is empioyed in
concentrations ranging between 200 and 650 ppm. ;

10. A method of inhibiting the growth of bacteria and fungi in metalworking fluids comprising
incorporating into said fluids so as to contact said bacteria and fungi, at least a bactericidally and
fungicidally effective amount of a synergistic antimicrobial combination comprising

{a} 2-bromo-2-bromomethylglutaronitrile of the Formula:

Br
L
I
NC—CH,—CH,—C—CN ;and (L)
|
CHzaf
{b) a second compaonent selected from 1,2-benzisothiazolin-3-one of the Formula (i)
S
-~ | N (i)
1 ~ N=R
R C/
Il
)
where

R is hydroge.n or C,., alkyl, and R’ is hydrogen, chloro, or methyl; and tetrahydro-3,5-di-
methyl-2H-1,3,5-thiadiazine-2-thione of the Formuia H(ii):

ot
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and when_ain the 2-bromo-2-bromomethyiglutaronitrile component of Formula | is employed in
concentrations ranging between 100 and 1000 ppm; and the second component when it is 1,2-benzisc-
thiazolin-3-one component of Formula (i) is employed in concentrations ranging between 150 and 300
ppm, and. when it is tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine of Formula ll(ii}) is employed in
concentrations ranging between 200 and 650 ppm.

Patentanspriiche

1. Synergistische antimikrobielle Kombination, umfassend
{a) 2-Brom-2-brommethyigiutarnitril der Formel:

Br

I
NC—CH.—CH—C-—CN ;und L}

|
CH.Br

(b) eine zweite Komponente, ausgewahlt aus einem 1,2-Benzisothiazolin-3-on der Formel lI{i):

_J::::[:Sﬁu A N |
1 |
A o’

o

worin
R Wasserstoff oder C,_,-Alkyl ist, und R' Wasserstoff, Chior oder Methyl| ist; und Tetrahydro-3,5-di-

methyl-2H-1,3 5-thiadiazin-2-thion der Formel ll(ii}:

5.2
J’ ~x’ (i)
Ho” N

CH:3

2. Kombination nach Anspruch 1, worin fiir die Komponenta der Formel Ii(i) sowohl R als auch R’

Wasserstoff sind und die Verbindung 1,2-Benzisothiazolin-3-an ist.
3. Antimikrobielle Zusammensetzung, umfassend sinen Triger und eine antlmikrobleﬂ wirksame

Menge einer synergistischen antimikrobiellen Kombination, umfassend
{a) 2-Brom-2-brommethylglutarnitril der Formel:

Br

|
NC—CH,—CH,—C—CN ; und l

|
CH:BI’

{b) eine zweite Komponente, ausgewdhit aus einem 1,2-Benzisothiazolin-3-on der Formel IHi):

1 o i
R C/

I}
o

worin
R Wasserstoff oder C,_,-Alkyl ist, und R' Wasserstoff, Chior oder Methyl ist; und einem Tetra-

hydro-3,5-dimethyl-2H-1,3,5-thiadiazin-2-thion der Formel H{ii):

8§ S
J" L (i)
L
Hac’/ \\CHa

4, Zusammensetzung nach Anspruch 3, worin fir die Komponente der Formet [I(i) sowohl R als auch R’
Wasserstoff sind und die Verbindung 1,2-Benzisothiazolin-3-on ist.

13
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5. Synergistische antimikrobislle Kombination, umfassend
{a) 2-Brom-2-brommethylglutarnitril der Formei:

Br

|
NC—CH,—CH,—C—CN ; und |

l

CH,Br

{b) ein 1,2-Benzisothiazolin-3-on der Formel:

worin
R Wasserstoff oder C,_,-Alkyl ist; und R' Wasserstoff, Chlor oder Methyl ist.
8. Synergistische antimikrobielle Kombination, umfassend
(a} 2-Brom-2-brommathylglutarnitril der Formel:
Br

|
NC—CH,—CH,—C~—CN ; und |

!

CH,Br

{b} Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazin-2-thion der Formel:

P ’

, 7. Verfahren zur Inhibierung des Wachstums von mindestens einem von: Bakterien, Fungi und Algen,
umfassend den Kontakt der Bakterien, Fungi oder Algen mit einer bakterizid, fungizid oder algizid
wirksamen Menge einer synergistischen antimikrobiellen Kombination, umfassend:

{a) 2-Brom-2-brommethylglutarnitril der Formel; :

Br

|
NC—-CH;—CHZ*——C—CN M und |

|

i

CH,Br

(b) eine zweite Komponente, ausgewihit aus 1,2-Benzisothiazolin-3-on der Formel il{i}:

S .
1 N-R M)
R ¢
wbrin

R Wasserstoff oder C,.,-Alkyl ist, und R' Wasserstoff, Chlor oder Methyl ist; und Tetrahydro-3,5-di-
methyl-2H-1,3.5-thiadiazin-2-thion der Formel Il(ii):

S S
/NIZ/\II\II: i)
HyC CHy
worin die 2-Brom-2-brommethylglutarnitril-Komponente der Formel | in Konzentrationen im Bereich

zwi.schen 10 und 1000 ppm verwendet wird; und die zweite Komponente, wenn sie 1,2-Benzisothia-
zolin-3-on der Formel 11{i} ist, in Konzentrationen im Bereich zwischen 3 und 300 ppm verwendet wird, und

14 P
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wenn sie Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazin-2-thion der Formel Il{ii} ist, in Konzentrationen im
Bereich zwischen 40 und 650 ppm verwendst wird.
) 8. Varfahren zur Inhibierung des Wachstums von Bakterien und Fungi in wasserigen Aufsch-
lammungen von Tonen oder Pigmenten, umfassend das Einarbeiten in diese wisserige Aufschlammung,
derart, dass die Bakterien und Fungi kontaktiert werden, von mindestens einer bakterizid und fungizid
wirksamen Menge siner synergistischen antimikrobiellen Kombination, umfassend

{a) 2-Brom-2-brommethylgiutarnitril der Formel:

Br

|
NC—CH,—CH,—C—CN sund (L)

CH,Br

(b) eine zweite Komponente, ausgewahit aus 1,2-Benzisothiazolin-3-on der Formet 1i{i):
1 = I
s
R C
worin

R Wasserstoff oder Cy_,-Alkyl ist, und R' Wasserstoff, Chior oder Methy! ist; und Tetrahydro-3,5-di-
methyI-ZH-1.3.5-thiadiazin-2-thion der Formael 1I{ii): '

S S
NI/ \f i)

S
HSC/ \CH3
und worin die 2.Brom-2-brommethylglutarnitril-Komponente der Formel | in Konzentrationen im Bereich
zwischen 10 und 250 ppm verwendet wird; und die zweite Komponente, wenn sie 1,2-Benzisothiazolin-3-on
der Formael ti{i} ist, in Konzentrationen im Bareich zwischan 3 und 756 ppm verwendet wird, und wenn sie
Tetrahydro-3,5—dimethyl-2H-1,3,5-thiadiazin-2-thion der Formel Hl(ii) ist, in Konzentrationen im Bereich
rwischen 40 und 100 ppm verwendet wird.

9. Verfahren zur Inhibierung des Wachstums von Bakterien und Fungi in Latex-Anstrichmittein und
Latex-Emuisionen und Klebstoffen, umfassend das Einarbeiten in die Latex-Anstrichmittel, Emulsionen
und Klebstoffe, so dass die Bakterien und Fungi kontaktiert werden, von mindestens einer bakterizid und
fungizid wirksamen Menge einer synargistischen antimikrobiellen Kombination, umfassend

(a) 2.Brom-2-brommethylglutarnitril der Formel:

Br
f
NC—CH,—CH,—C—CN ; und |

CH.Br

(b} eine zweite Komponente, ausgewahlt aus 1,2-Benzisothiazoiin-3-on der Formel II{i):

e ! S\N R
1 - i)
—
R C/
Il
O

worin
R Wasserstoff oder C,_,-Alkyt ist, und "' Wasserstoff, Chlor oder Methyi ist; und Tetrahydro-3,5-

dimethyI-ZH-T,3,5-thiadiazin-2—thion der Formel:
aad
NVN (i)
Hac/ \CH3

und worin die 2-Brom-2-brommethylglutarnitril-Komponente der Formel | in Konzentrationen im Bereich
zwischen 100 und 1000 ppm verwendet wird: und die zweite Komponente, wenn sie die 1,2-Benziso-

15
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thiazolin-3-on-Komponente der Formet II{i} ist, in Konzentrationen im Bereich zwischen 150 und 300 ppm
verwendet wird, und wenn sie Tetrahydro-3,5-dimethyl~2H-1,3,5-thiadiazin-2-thion der Formel (i} ist, in
Konzentrationen im Bereich zwischen 200 und 650 ppm verwendet wird.

10. Verfahren zur inhibierung des Wachstums von Bakterien und Fungi in Metallbearbeitungsfluiden,
umfassend das Einarbeiten in die Fiuide, so dass die Bakterien und Fungi kontaktiert werden, von
mindestens einer bakterizid und fungizid wirksamen Menge einer synergistischen antimikrobietlen
Kombination, umfassend

(a) 2-Brom-2-brommethyiglutarnitril der Formet:

Br

l
NC—CH,—CH,—C—CN cund  {l)

CH,Br

(b) eine zweite Komponente, ausgewahlt aus 1,2-Benzisothiazolin-3-on der Formel LH(i):

S
b .
R1—©: N=R i
C/
il i
c

warin : .
R Wasserstoff oder C,_,-Alkyl ist, und R! Wasserstoff, Chlor oder Methyl ist; und Tetrahyd.ro-3.5-di-

methyl—2H-1,3,5-thiadiazin-2-thion der Formel litii}:

, l/S\(S
; N N

S
? HSC/ \CHa
und worin die 2.Brom-2-brommaethylglutarnitrii-Komponente der Formel | in Konzentrationen im Bereich
swischen 100 und 1000 ppm verwendet wird; und die zweite Komponente, wenn sie die 1,2-Benziso-
thiazolin-3-on-Komponente der Formel Ii{i} ist, in Konzentrationen im Bereich zwischen 150 und 300 ppm
verwendet wird, und wenn sie Tetrahydro-3,5-dimethyl-2H-1 ,3,5-thiadiazin der Formel i) ist, in
Konzentrationen im Bereich zwischen 200 und 650 ppm verwendet wird.

H{ii)

Revendications

1. Une combinaison synergique antimicrobienne comprenant:
{a) du 2.broma-2-bromomethyigiutaronitrile de formule:

Br
|
|

CH;Br

(b) un second composant choisi parmi une 1,2-benzisothiazoline-3-one de formule Hii):

S\
1_@: /N-H i)
R c

Il

o

dans laquelle : )
R est un hydrogéne ou un alkyle en C,_, et R' est un hydrogéne, un chloro ou un méthyle; et 13

tétrahydro-B,s-diméthyl»2H—1,3,5—thiadiazine-Z-thione de formute {Hii):
0
N

N
e \

Nii)

16
’
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2. Une combinaison selon la revendication 1 dans laquelle pour le composant de formule il{i), R et R’
sont tous deux un hydrogéne st le composé est la 1,2-benzisothiazoline-3-one.
3. Une composition antimicrobienne comprenant un support et une guantité antimicrobienne efficace
d’'une combinaison synergique antimicrobienne comprenant:
5 (a) du 2-bromo-2-bromométhylglutaronitrile de formule:

8r

!
NC—CH,—CH,—C—CN ; et I
10 :

|
CHgBr

(b) un second composant choisi parmi une 1,2-benzisothiazoline-3-one de formule Wii):

5 S\
R /N—R i)
C

o
2% dans laqueile |
R est un hydrogéne ou un alkyle en C,_, et R' est un hydrogéne, un chloro ou un méthyle; et la

tétrahydro-3,5-diméthyl-2H-1,3,5-thiadiazine-2-thione de formule H{ii):
i . s s
| 25 N'/ I (i
'\/N )

! 7 N
| H3C GH:3

‘ 4. Une composition selon la revendication 3 dans lagquelle pour le composant de formule (i), R et R’
. 3% sont tous deux un hydrogéne et le composé est la 1,2-benzisothiazoline-3-one.

' i 5. Une combinaison synergique antimicrobienne comprenant
: {a) du 2-bromo-2-bromométhylglutaronitrite de formule:

Br
. 35 '
NC—CH,—CH,—C—CN : et I
I
CHzBr
40 {b) une 1,2-benzisothiazoline-3-one de formuie:
S\N R
1 o )
R o7 :
45
il
9]
dans laqueile )
R est un hydrogéne ou un alkyle en C,_,; et R' est un hydrogéne, un chloro ou un méthyle
; 6. Une combinaison synergique antimicrobienne comprenant
50 {a} du 2-bromo-2-bromométhylglutaronitrile de formule:
Br
o NC—CH;—CH,—C—CN ; et |
!
CHng
(b) la tétrahydro-3,5-diméthyl-2H-1,3,5-thiadiazine-2-thione de formule
60
g
NvN .
H C/ \CHa

&5 3

17
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7. Un procédé d'inhibition de la croissance des bactéries etou des champignons et/ou des algues,
comprenant le contact de ces bactéries, champignons ou algicide avec une guantite bactéricide, fongicide
ou algicide efficace d'une combinaison synergique antimicrobienne comprenant:

{a) du 2-bromo-2-bromométhylglutaronitrile de formule

5
Br
|
NC—CH,—CH,—C—CN ; et §
. |
70 CH,Br

{b) un second comgposant choisi parmi une 1.Z-benzisothiazoline-3-one de formule 1Ki}:
. 1 S\N-—R H(i)
R /

20 dans laquelle
' R est un hydrogéne ou un alkyle en Cy-14 8t R' @5t UN hydrogéne, un chloro ou un méthyie; et 1a
tetrahydro-3,5—diméthy!-ZH-‘i,3,5-thiadiazine-2—thione de formule IHii): !

S S
( Y l[ .
e e,

dans lequel e 2-bromo-2-bromométhy|glutaronitrile constitutif de formule | ast employé & des concen-

25

H

30 trations comprises entre 10 et 1 000 ppm; et le second composant, lorsqu’il est une 1,2-benzisothia-

soline-3-one de formule 11{i}, est employé a des concentrations comprises entre 3et300ppm, et lorsqu'il est
la tétrahvdro-3,5-diméthyi-2H-1,3,5—thiadiazine-z-thione de formuie Ii{ii}, est employé a des concentration®
comprises entre 40 et 650 ppm.
8. Un procédé d'inhibition de la croissance des bactéries et des champignons dans des suspensions
35 aqueuses d’argiles ou de pigments compranant I'incorporation 2 ladite suspension aqueuse, de fagon &
venir en contact avec ces bactéries et champignons, d’une guantité au moins bactéricide et fongicide
efficace d'ung combinaison synergigue antimicrobienne comprenant:
{a} le 2-bromo-2-bromométhylgiutaronitrile de formule:

40 Br
|
|
CH,Br
45

{b} un second composant choisi parmi une 1,2-benzisothiazoline-3-one de formule Iii}:
1 - i
50 R 7/
C

dans lagueile e
R est un hydrogéne ou un alkyle en C,_, et R’ est un hydrogéne, un chloro ou un méthyle; et la

55
tétrahydro-3,5-diméthvl-2H—1,3.5 thiazidine-2-thione de formuie I{ii):
|/S. 25
N N i
—~——
50 / AN
Hac CH:3
et dans 1gquel le 2-t'3romo-2-bromométhylglutaronitrile constitutif de formule | est employé a des
concentrations comprises entre 10 et 250 ppm et le second composant, lorsqu’it est une 1,2-benziso-
65 thiazoline-3-one de formule II{i), 2st employé a des concentrations comprises entre 3 et 75 ppm et lorsqu’il

18
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est la tétrahydro-3,5-dimeéthyl-2H-1,3,5-thiadiazine-2-thione de formule IHii) est employé 3 des concen-
trations comprises entre 40 et 100 ppm.

9. Un procédé d’inhibition de la croissance des bactéries et des champignons dans des peintures au
latex, des émuisions au latex et des adhésifs comprenant l'incorporation 4 ces peintures au latex,
5 émulsions et adhésifs, de fagon a venir en contact avec des bactéries et champignons, d’au moins une
quantité bactéricide et fongicide efficace d’'une combinaison synergique antimicrobienne comprenant

(a) du 2-bromo-2-bromométhylglutaranitrile de formule

Br
10 \
NC—CH,—CH,—C—CN ; et t
|
CH_Br
s (b} un second composant choisi parmi la 1,2-benzisothiazoline-3-one de formule Il{i):
S\N R
- (i
FI1 7/ th
20 c

dans laquelle i ) .
R est un hydrogéne ou un alkyle en C,_,, et R® est un hydrogéne, un chloro ou un méthyle; et la

25 tétrahydro-3,5-diméthyl-2H-1,3 5-thiadiazine-2-thione de formule:

30 H.C

et dans lequel le Z-bromo-2-bromométhylglutaronitrile constitutif de formule | est employé a des
concentrations comprises entre 100 et 1 000 ppm st le second composant, lorsqu’il est une 1,2-benzisothia-
zoline-3-one constitutive de formule li(i), est employé & des concentrations comprises entre 150 et 300 ppm

3% et torsqu'il est |a tétrahydro-3,5-diméthyl-2H-1,3,5-thiadiazine-2-thione de formule II{ii}, est employé & des
concentrations comprises entre 200 et 650 ppm. .

10. Un procédé d'inhibition de la croissance des bactéries et des champignons dans des fluides de
travail des métaux, comprenant I'incorporation auxdits fluides, de fagon a venir en contact avec ces
bactéries et champignons, d’au moins une quantité bactéricide et fongicide efficace d‘une combinaison

40" gynergique antimicrobienne comprenant
{a} du 2-bromo-2-bromométhylglutaronitrile de formule
Br
|
45 NC—CH,—CH,—C—CN ; et {L}
|
CH,8r
(b) un second composant choisi parmi une 1,2-benzisothiazoline-3-one de formule (i}
50, -
: S\ .
1 N=R (i)
/
R c
55 g
dans laquelie
R est un hydrogéne ou un alkyle en C,_,. et R' est un hydrogéne, un chloro ou un methyle; et la
tétrahydro-3,5-diméthyl-2H-1,3,5-thiadiazine-2-thione de formule 1{ii}
60 s s
N N i)
H.C 3
65 3
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et dans lequel le 2-bromo-2-bromométhylgiutaronitrila constitutif de formule | est employé a des
concentrations comprises entre 100 et 1000 ppm: et le second composant, lorsqu’il est une 1,2-benzisathia-
2oline-3-one constitutive de formule I1(i), est employé a des concentrations comprises entre 150 et 300 ppm
et lorsqu'il est la tétrahydro-3,5-diméthyl-2H-1,3,5-thiadiazine de formule H(ii), est employé a des
concentrations comprises entre 200 ot 650 ppm.
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